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YK 338.2
CTPATEMYECKOE MNM/IAHUPOBAHUE
COUMANBHO-3KOHOMUWYECKOIO PA3BUTUSA PEMIOHA

HazapeHko C.A.

HayuHbIi pykosoauTtens Knpunnos B.T1.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

[eAaTenbHOCTb  perMoHalbHbIX ~ OpraHoB MO CTpaTernyeckomy
MJaHNPOBaHMIO  COLMAIbHO-3KOHOMMYECKOrO  pasBUTUA PernmoHa ABMAETCA
BaKHeMLWMM 3/1EMEHTOM B 00Lel CTPYKType (hefepanbHOro ynpasneHus. B
COBPEMEHHbIX YCNOBMAX 3((eKkTMBHAA paboTa MO MIaHWPOBAHUIO U
MPOrHO3MpPOBaHWKD CTPOMTCA Ha OCHOBE BbIAB/IEHUS W UCCef0BaHUA
NMOTPe6HOCTE BCEX IKOHOMUYECKMX OOBEKTOB U CYOBEKTOB C MOCNEAYHOLMUM
OTPaXeHWEM UX B CUCTEMaX NPOrHO30B Pas/INYHOIo YPOBHS.

Kak oTmMe4an MUHUCTP 3KOHOMUYECKOro passutnsa P® PewleTHnKos M.IM.,
«CUCTeMbl ~ CTpaTernyeckoro  njaHMpoBaHWUA  MpefnofiaraloT — pasBUTue
MEXaHW3MOB «yrpaBfieHNs Mo pesy/bTaTaM», 06ecneymBaroLnX YeTKYH
B3aMMOCBSA3b MeXAy pe3ynbTaTtamn [esTeNbHOCTM OpraHoB rocyfapCTBEHHOW
B/IACTW M BHOMKETHBIMM CPeCTBaMMU, BbILENIEHHbIMU Ha X JOCTMXeHue [1, c. 3].

CTpaTernyeckoe yrnpaefeHVe B 3HAYMTENIbHOW CTeneHu MpeacTaBnseT
c0o060i1 NnaHMpoBaHMe pa3BUTKEM, NPW KOTOPOM MPUOOPETaKoTCA HOBbIe YepThl B
TEXHMNYECKOIN, 3KOHOMUYECKO, COLManbHON, YHKLMOHANBLHOW, 3KO/TOMMYECKOWA
M WHbIX cgepax, Npu 3TOM MOCNefHNEe MOTYT MPOSABAATLCA B YCU/IEHMU
NMEIOLLUXCA NN B (DOPMUPOBAHMM HOBbIX CTPYKTYPHbIX CBA3el. B aTOM CcBA3N
CTPYKTYpHasi MepecTpoiika, 0bHapy)XuBarowas HOBOe CBOWCTBO, CTaHOBMUTCA
BeyLL MM KpUTEPMEM B CTpaTernu passutus 006LeKTOB yrpas/eHus [2, c. 2].

Llenn cTpaternyeckoro ynpasfieHUsi — 3TO AOCTUXKEHME pPe3y/ibTaToB B
cthepe nnaHMpoBaHWA U peasn3aumu COLMaIbHO-3KOHOMUYECKOrO pasBUTUA
pernoHa.

Peann3aums  cTpaTermyeckmx  Lefeln  coumasibHO-3KOHOMUYECKOro
pasBUTUA TPEOYET peLleHNs B3auMOCBA3aHHbIX 6/I0KOB 3a/ad, MPeCcTaBNALWmX,
Mo CyTW, CTpaTermyeckyrtd MaTpuLy NpPUOPUTETOB PErMOHA/IbHOrO PasBUTUA B
COOTBETCTBUMN C 6a31CHbLIMW, OCHOBOMOMAranLWNM KPUTEPUAMUA, NMPUHLMNAMU
N LUEHHOCTAMM A/19 MPOXMBAIOLLETr0 HA TEPPUTOPUN HACENEHUSA U BKTHOYAIOLLMX
B ceba [3, ¢. 12]. 310 foCcTmXKEeHNe MmaTepmasibHOro 6,1arocoCToAHNA 1 KayecTBa
XW3HW HaceneHus; AMHaMWUYHOE, YCTONYMBOE M cbaslaHCMPOBaHHOE pas3BUTKME
39KOHOMWKW; cO3aHune 6/1aronpuATHbLIX YCNOBUI XU3HeAeATeIbHOCTH [4, ¢. 172].

MeToabl  CTpaTerMyeckoro yrpaefeHUs — TMPUEMbl W CMOCOObI
OCYLLECTB/IEHNS  YMpaB/IeHYeCKNX [eNCTBUA B  C(pepe CTpaTernyeckoro
ynpaBneHns. CyO6beKTbl CTpPaTerMyeckoro YyrpaBfeHUss — 3T0  JMua,



3a[eiCTBOBaHHble B CTpaTermyeckom NIaHUPOBaAHUN  COLMASIbHO-
9KOHOMMWYECKOro pa3BuUTKA permoHa.

®epepasibHbIM - 3aKOHOM P®  Ne 172-d3 ot 28.06.2014 r. «O
CTpaTernyeckom nMnaHMpoBaHunm B Poccuiickoin Pefepauun»  yCTaHOB/EH
aIropuTM ~ IEUCTBUMA  YYaCTHWUKOB  CTPATErMyeckoro  njaHMUpoBaHUs:
«LieferosiaraHme, NPorHo3nMpoBaHue, naaH1MpPoBaHue, NporpammmnpoBaHme» [5, C.
3].

B cepe nnaHmMpoBaHMa couuasibHO-3KOHOMUYECKOrO PasBUTUSA pPermoHa
MOXHO BbIAe/INTb CEAYIOLLME 3Tanbl CTpaTerMyeckoro ynpasneHus.

MepBblid 3Tan — LenenonaraHve, 3To OnNpeaeneHne HarnpasneHU, Lenein n
MPUOPUTETOB COLMANIbLHO-3KOHOMUYECKOT 0 passuTus [5, . 4].

[MpoLecc LenenonaraHns ABNAETCA ANTENbHLIM U CIOXHBIM MPOLLECCOM.
CnoXHOCTb €ero cBf3aHa C BO3MOXXHOM TpaHC(opMauuelr nepBoHaYasIbHO
3afjaHHbIX Lie/Ieil C yYeTOM MMEROLLIMXCA PeCypCoB, a TaKXKe BK/IKOYEHNSA B aHa/IN3
HOBbIX (JaKTOPOB 1 YC/I0BUIA COLMaIbHO-3KOHOMMUYECKOI0 pasBUTKSA PernoHa.

Ha TeopeTnuyeckom ypoBHe (hopMUPYETCS COAepXXaHue LenernonaraHus
KaK COLMaIbHO-3KOHOMMYECKOro MpoLecca, BbICTYMNatoLwero 0TnpaBHOM TOUKOM
CTpaTernyeckoro naaHMpoBaHMA Kak AesTeIbHOCTI ero y4acTHUKOB [6, C. 645].

BTopoi atan — pa3paboTKa CTpaTermyeckoro njaHa v CTpaTernyeckmx
nporpamm, YTo OCYLLLeCTBNAETCA NO NocnefoBaTe/lbHbIM CTaANUAM.

TpeTnidi atan — OCYLLECTB/IEHME TeKYLLero KOHTPO/S, KOPPEKTUPOBKa
CTpaTernyeckoro rniaaHa u KOHKPETHbIX MPOorpaMmM CoLMaibHO-3KOHOMUYECKOTO
pasBUTUA PETVOHa.

ABTOp BbIJeNUI NPUHUUNBLI CTPaTErMYecKoro YynpasieHns B ciepe
MJaHMPOBaHMA COLMaIbHO-3KOHOMUYECKOMO PasBUTUA pernoHa:

| npuHLMN — MUCCUS CTpaTernm CTpaTernyeckoro ynpasieHUs LO/KHA
OblTb Harpas/fieHa Ha MOBbILWEHNE KayecTBa COLMaTIbHO-3KOHOMMYECKOro
Pa3BUTUS PErnoHa, yyulleHns 61arocoCcToSAHUA HaceeHns n T.4.

Il npyHUMN — Hay4dHocTb. CTpaTernyeckoe ynpasneHne OO0/HKHO
6a3npoBaTbCs Ha PyHAAMEHTe COOTBETCTBYHOLLMX HayUHbIX pa3paboTok.
[l npuHUMn — O06beKTUBHOCTL. CTparterns YynpaeieHUs [LOSHKHA

OTTa/IKUBATLCA OT BHELUHUX W BHYTPEHHWUX (haKTOPOB B AaHHbIA BPEMEHHOWA
OTPE30K.

IV npuHumn — obocHoBaHHOCTL. CTpaTervs ynpasneHns Ao/HKHa ObiTb
Hay4yHO 060CHOBaHa.

VI npuHUmMn — opmMmpoBaHue paboumx MeCT U UX (PYHKUWMIA, Takxe
opraHu3aums Kagposow paboTbl Mo noAobopy KeaMgpULMpPoBaHHOIO NepcoHana B
ctepe CTpaTernyeckoro naaHMpoBaHue, 0byyeHre 1 NepeodyyeHne Kajpos.

VIl npuHUMn — 3ddeKTMBHOE WCMOb30BaHNE W KOMOWHMPOBaHWe
PECYPCOB C YYETOM (DaKTopa 3KONOrMYHOCTUN YeloBeKa 1 NPUPOAbI.

VIl npyHUMn - wnepapxmyHoctb. COOTBETCTBEHHO, B npoLecce
paspaboTKM W OCYLLECTB/IEHUA  CTpaTerMm  COLMAIbHOTO  yrpaB/ieHus
HeobX0ANUMO YUNTbIBATH MPUHLMN NMOAYNHEHHOCTU.
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IX npuvHUMN — ONTMMa/lbHOE CcO4YeTaHWe O6LLero, OCOGEHHOro W
€AVNHNYHOI0 B CUCTEMAX U METoJax yrnpasieHUs, YHUBEPCa/IbHOCTU CTPaTernm ¢
€€ KOHKPETHOCTLHO.

X MPUHUMN — NPUCNOco6/eHre K KOHKPETHON CUTYyaLUmMn BHYTPY CUCTEMbI
1 3a ee npegenaMy COBMECTHO C aKTMBHbIM BO3/ENCTBMEM Ha Takue CUTyaLuu.
Pa3paboTka 1 OCYyLLeCTB/IeHe CTpaTerny ynpasneHus LO/MKHbI 6a3npoBaTthes,
NMOMMMO MNPOYEro, Ha TLIATEIlbHOM W3MEPEHUMU, aHasM3e 1 NPOrHo3MpoBaHUM
KOHKPETHON CuUTyaumy BHYTPUM CUCTEMbI M 3a ee npegenamu. [lpryem
paspaboTumkKam cTpaTermm cnefyeT He TONbKO A0/HKHbIM 06pa3oM pearmpoBaTh
Ha CNOXMWBLLYHOCA CUTYaLUIo, HO 1 MO Mepe BO3MOXHOCTU aKTUBHO BNATL Ha ee
paseepTbiBaHMe. TakuM 06pa3oM, MPOrHO3MPOBaHWE W NPOrpammypoBaHMe
CUTyaLnn BHYTPU CUCTEMbI U 3a ee NnpeaenaMu aBAsTCA HEOTHLEM/IEMbIMU U NPU
TOM BECbMa Ba>KHbIMM 3/1EMEeHTaMW CTpaTernmn yrnpasieHUs.

XI npuvHUMn — nporpammHo-LeneBoi nogxod. CrpaTterusi ynpasneHus
[O/KHA  KOHKpeTuM3uposaTbCA B BWAe MNakeTa nporpamm,  KOTOpble
pa3pabaTbiBalOTCA B COOTBETCTBMM C AEPEBOM LeSIeil, Ha JOCTUXKEHUE KOTOPbIX
HanpasneHa cTpaterus. MNakeT Takux nporpamm AOSKeH MpeacTaBnsaTb COO0M
eAunHoe Lienoe, B pamKax KOTOpOro Bce Nporpammbl yBA3bIBaOTCA B CETb NPAMbIX
N 06paTHbIX CBA3EN.

X1l npuHUMn — 3geKTUBHOE B3aUMOAENCTBME MNPOrHO3MPOBaHNS,
NJaHNPOBaHWA, OPraHn3auun 1 KOHTPO/IA B XOAe pa3paboTKu M OCYLLECTB/IEHUSA
BCEX BMAOB  cTpatermm 6e3  uckmoyeHus. CHavana  Heobxogumo
CNPOrHO3MpoBaTh Pa3BUTME CUTYaLMN BHYTPU CUCTEMBI 33 ee Npesenamu, 3aTem
— CN/IaHMpOoBaTb KOMMJIEKC Mep, 06ecrneynBatomnX pa3BepTbliBaHNe CUTYaLMN B
)KenaTe/lbHOM  Hanpas/eHWu, MNOTOM — 06ecrneynTb OpraHuM3aumio KX
OCYLLLeCTB/IeHUS, HAKOHEL,, NPOKOHTPO/IMPOBaThL X peannsaLmio.

Xl npuHUMN — ONTUMa/IbHOCTb M 3KOHOMWYHOCTL BCEX [AEWCTBUIA B
OTAENbHOCTU U B UX COBOKYMHOCTW, COBepLUaeMbIX B MpoLecce paspaboTku u
OCYLLeCTB/IeHNS CTpaTerum ynpasneHus.

XIV npuHUMN — HenpepbIBHOE Pa3BUTUE N COBEPLLEHCTBOBaHWE CTpaTerum
yrpaBneHns Kak B npoLecce ee pa3paboTKn U NepuognuYeckort KOPPeKTUPOBKH,
TakK N B X0ofe ee OCyLLeCcTBNeHUA. XKU3Hb He CTOUT Ha MECTe, COOTBETCTBEHHO
[O/MKHa pasBMBaTbCA W  COBEPLLEHCTBOBATLCA  CTpaTerus  ynpas/eHus,
XenartesnbHO He TO/IbKO B KaYeCTBe peaKkLMm Ha U3MeHeHWe CUTyaLuu, HO 1 B BUJE
ee OMepeXKeHus.

XV npuHUMN — co3faHve YCNOBWIN NS NPOABWKEHUA HA PYKOBOAALLME
MocTbl /tOfen, Hambosiee CMOCOOHbLIX AN BbIMOSHEHUS COOTBETCTBYHOLLMX
OYHKUWIA.

XV npuHUmn — cosfaHne 6apbepoB 15 MPOHVKHOBEHNSA Ha PYKOBOASALLME
AO/MKHOCTY KON HPaBCTBEHHO YLLEPOHbIX 1 HELOCTaTOYHO KOMMETEHTHbIX.

XVII npyHUMn — opueHTauus Ha pasBUTUE W COBEPLUEHCTBOBaHME
yenoseka. CTparterus ynpas/ieHuUs BCEX YPOBHEN N BUAOB A0/HKHA CTaBUTb BO
rnasy yrna pa3suTie U COBEPLUEHCTBOBaHME Ye0BeKa.
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XVIII npuHUun — pasymMHoe MpUMEHeHWE W COYeTaHWe CTaTyCHbIX,
HPABCTBEHHbIX N MaTepuasibHbIX CTUMY/IOB U CaHKLMA MO OTHOLLEHWIO KaK K
PYKOBOAUTENAM CUCTEMbI, TaK 1 K UCMOSTHUTENAM YMPaBeHYECKNX PELLEHWA.

XIX nprHumn — cosgaHune 1 NoaLep>KKa BbICOKOro ctatyca ynpas/stoLei
CUCTEMbI U Ynpas/eHLEeB, 06ECNeYeHHOro Kak MopasibHO, TaK U MaTepuasbHo.
YnpaB/ieHYeCcKne CTPYKTYpbl, PYKOBOAMTENN, YNpaB/eHLbl JO/MKHbI 06nafaTh
BCEM HEOOXOAUMBbIM [N1A BbIMOSIHEHWUS BO3/IOXKEHHBLIX HA HUX (YHKUWA, OT
OPTrTEXHUKM N 10 TEXHNYECKOTO NMepcoHana.

XX npuvHuMn — hopMMpoBaHWe YCNOBUW W CO3[aHWe MeXaHU3MOB,
06ecneymBaroLLMX UCMNONHEHWE YNpaBNeHYeCKUX PeLleHnid. BaXKHO He TONbKO
paspaboTatb M NPUHATL YrpaB/ieHYECKME PeLLeHNs CTpaTernyeckoro nopsaaka,
HO M 3a[eiCTBOBaTb YCMOBUA U MeXaHW3Mbl, 06ecreynmBaroLLiie BbIMO/HEHWE
MPUHATBIX PELLEeHUIA.

XXI npuvHUMn — coyeTaHue TpaguMuUi M WHHOBaUMA B CTpaTeruu
ynpasneHus. Bce nporpeccuBHble MHHOBALMW MOTYT NPUMEHATCA CUCTEME, eC/n
OyayT onnpaTbCAa Ha ee TPaauLMK, BbINOHAIOLLME POSb (hyHAAMEHTA.

XXII npuHuMn — obecnevyeHne BHYTPEHHEN W BHELLHeiln 6e30nacHoOCTU
CUCTEMbI B LIe/IOM, ee YMpas/stoLLEro 1 UCNONHUTENBHOIO 6/10KO0B.

XXHI npyHUMn — eAMHCTBO (DYHKUMOHMPOBaHWA B BUAE CUCTEMbI
MPUHLMNOB.

Bce 13n0XeHHbIe Bbille 3Tanbl U cTaguu, 6yayyn nocnefosBaTe/lbHbIMK, B
TO Xe BPeMs B3aMMOAENCTBYHOT MO NPUHLMNY 06paTHOM CBA3MW, Korga nrobas 13
nocnefyowmnx CTafuin 0KkasbiBaeT CyLLeCTBEHHOe 00paTHOe aKTUBHOE B/IMSIHWE
Ha npegblayLune.

KauecTBO CcTparternMyeckoro nnaHa W nporpamMmm BO  MHOIOM
npegonpesensieT YCrnewHoCTb UX BOMJIOWEHUA B XWU3Hb. Beflb B HNUX LOKHbI
ObITb AOCTATOYHO YEeTKO OnpefesneHbl Lenu u 3afadu, NpesycMOTPeHO UX
pecypcHoe obecrneyeHue, y4TeHbl MHTEPECHI, MOTVBbLI CTUMY/IbI PYKOBOAMUTENEN
N UCMOSHUTENEN CTpaTernyeckKnx AefcTBUiM, camu 3TU AelCTBUA LO/MKHbI ObITb
A0CTAaTOYHO MOCNefoBaTe/IbHO CriaHNpPOoBaHbl, C YYEeTOM MNOC/eA0BaTeIbHOCTU
3Tanos.

[Mpn  OCyLWecTBNeHNN [axe caMbiX OOO0CHOBAHHbLIX W  TLATE/IbHO
paccuUnTaHHbIX CTpaTernyeckmux nnaHoB, W MporpaMMm BCerfja BO3HUKAOT
HernpeLBuAeHHbIe 06CTOATENLCTBA, NMPUYEM MHOTA BECbMa CYLLLECTBEHHbIE, YTO
OCNOXKHSAET UX peann3aLmio unn, HaobopoT, 06/1eryaeT ee.

[ns  ycnewHoin peannsaymn CTpaTermyeckmux MaaHoB U nporpamm
HeoOX04MMO OCYLLECTB/IATL MX MOHUTOPWHI U KOHTPOSb [7, C. 243].

MOHWTOPUHT MaHa 1 NporpaMmM npeacTasnseT coboi NOCTOSAHHbLIA CO0op
N aHanm3 MHgopmMaumm 06 X OCYLLECTB/IEHMN B TeYeHWe BCEro nepuoga ux
[eNCTBMA, T.e. 4O MOMEHTa 3aBepLleHMss WM OTKasa OT HWUX B Clyyae He
PeaIMCTUYHOCTMI.

KomnbroTepusaumsd MOHUTOPUHra BecbMa 3HAUYMTENIbHO MOBbLILLAET ero
KayeCTBO, MOCKOJIbKY MO3BO/SAET:



cobumpatb CBeAeHNS Mo 60/1ee 0OLLIMPHOMY KpPYry NoKasaTene,;

Ha MopPSAA0K MOBbILLATH ONepaTUBHOCTL M UHTEHCMBHOCTb MPeACTaB/ISEMOM
NH(opMaunn;

npeBpaTUTb MH(OPMaLMOHHOE B3aMMOAENCTBME MNPSAMbIX  06paTHbIX
CBSI3€i1 B MOCTOSIHHbIN NPOLEeCC;

peann3oBaTb B KayecTBe MOCTOSAHHO  AEACTBYIOLIEW  CUCTEMbI
Pa3BETB/IEHHYIO CETb MH(OPMAaLNOHHBIX CBA3EN;

obecrneumBaTb  WMHTEHCMBHOE  MH(OPMaLMOHHOE  B3auMMOJelCTBUe
PYKOBOAUTENEN W UCMIONTHUTENEN;

PE3KO YCKOPUTb U CAenaTthb Npeae/bHO YeTKUM NMPOXOXAEHME MHOpMaLnm
MeXAy YPOBHAMM NepapXuu, Kak CH13Y-BBEPX, TaK U CBEPXY BHU3;

HakanameBaTb CKO/Ib YrogHO 0o/iblUMe MaccuBbl WH(OpMaL MK
yrnopsgoYeHHOM BUAE W MpefenbHO ObICTPO COCTLIKOBbIBaTb MX C TeKylle
NH opMaLMen.

B pervioHax MOHUTOPVHI 3(MEKTUBHOCTM peann3aumm CTpaTermyeckmx
NI1aHOB fABNSeTCA 6a30/ MPUHATMA Aa/ibHEMLWNX YMpPaBfeHYECKUX PeLleHui.
OnTummsaums MexaHu3ma M1aHMPOBaHMS Ha OCHOBE [aHHbIX MOHUTOPWHIa
npegnonaraetT (QOPMyNMpoBaHUe YrpaB/ieHYecKon Mpobaembl, MOCTaHOBKY
uener n 3agay, BbIpabOTKy M MpPaKTUYeCKoe MpUMeHeHne crnocoba peLueHus
npo6nemMbl, pa3paboTKy 1 BHeApPeHe MePONPUATUIA KOHTPONS.

TakMuMm  06pa3oM, OCYLLECTB/IEHNEe  MOHUTOPUHIa  3(I(NEKTUBHOCTU
peaim3aumMm  CTpaTermyeckmx MJaHOB ABMISETCA BaXHbIM  MHCTPYMEHTOM,
MOCKO/IbKY B MPOLECCe ero peansauum BO3MOXHO ONepaTvBHOE BblsiB/IEHNE
Hea(h(heKTUBHLIX MNPOLLECCOB, W CBOEBpPeMeHHas pa3paboTka W BHeApeHue
MepONpPUATHIA NO UX YCTPaAHEHNIO.

MoaBoas  MTOrKW,  BbIGENIMM, 4TO  CTpaTermyeckoe  yrpaB/ieHME
npeanosiaraeT HeobXoaMMOCTb (POPMYIMPOBAHUA CTpaTernyeckor napagmrvbl
PErvoHa/IbHOrO Pa3BMTUSA, BMUCHIBAKOLLENCA B 06yt cTpaTernio Poccuu,
COrflacyrolyocd Cco  CTpaTerMsiMm  COCefHMX PEernoHoB, OHOBPEMEHHO
YUMTBIBAIOLLYO WMHTEpecbl Bnactu, Gu3Heca M 06LWECTBA HA PernoHasibHOM
YpoBHE. O((heKTUBHaA peasm3aums CTpaTernmyeckoro ynpasfieHUs BO3MOXHA
npy  YCNOBMW  OpraHv3aumy  MOHUTOPUHra  COLMasIbHO-3KOHOMMUYECKOro
pa3BMTUA, NPeLOCTaBNALEr0 BO3MOXHOCTU A5 MPUHATUA CBOEBPEMEHHbIX,
[EeNCTBEHHbIX KOPPEKTUPYHOLLIMX PELLIEHWIA.

CnK1COK MCnosib30BaHHbIX MCTOYHMKOB:

1. CaWt MwuHUCTEpPCTBA 3KOHOMUYECKOrO pasBuUTMS  POCCUIACKON
denepaymm [DneKTpOoHHbIN pecypc] - URL.:
http://economy.gov.ru/minec/activity/sections/ strategicPlanning. [ata
obpateHus 23.03.2020 r.

2. byxsanbg E.M, MVBaHoB O.b. AKTyasilbHble  npo6semsbl
NMPOCTPAHCTBEHHOW  MHTErpauunm  POCCUICKON  3KOHOMUMKM [/ ITan:
JKoHoMuyecKana Teopusa, AHanus, MNMpakTtunka. 2015. Ne 5. C. 7-32.
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http://economy.gov.ru/minec/activity/sections/

3. JleoHTbeB H.A. CrpaTernyeckoe BUAEHUE NEPCNEKTUB pPa3BUTUSA
MoBo/mKckoro makpopernoHa ao 2015 roga // Bonra-busHec. 2002. 33 c.

4. CrenaHoBa C.B. TpaHchopMaumsa pervoHasibHON —coumanbHoO-
9KOHOMMYECKOW CUCTEMbI B KOHTEKCTE 3BO/IOLMOHHOW TEOPUW: KOHLIENTYasIbHas
mozesnb // BeCTHUK TOMCKOro rocyfapctBeHHOro yHmeepcuteta, 2015, Ne 393.
C. 171-177.

5. ®efiepasibHblil 3aKOH OT 28 ntoHA 2014 1. Ne 172-P3 «O cTpaTernyeckom
nnaHvpoBaHUM B Poccuiickoin deaepaumm» [SneKTpoHHbIA pecypc]. — URL:
http://base.garant.ru. [lata obpatyeHuns 24.03.2020 r.

6. Ky3HeyoBa O. I1., FOmaeB E. A. LienenonaraHve v ynpasfieHNe puckamu
COLMA/IbHO-9KOHOMUYECKOTO Pa3BUTUS B MYHUUMNAbHLIX 06pa3oBaHusax //
Monogoi yyeHblil. — 2015. — Ne 9. — C. 644-646.

7. OgnHuoB A A., Kupnnnos B.IM. CTtpaTernyeckme n3MeHeHus B cgepe
rocyfapCTBEHHONO M MYHMLUMNANLHOrO YynpasneHns: MoHorpagusa. — M.:
PIre0Y BO «MI'YAAT», 2016. — 279 c.

© HasapeHko C.A., 2020

YK 687
BBl MEPEPABOTKU TEKCTU/IA M OAEXKAbI

HaceknHa A.N., daTxynnuHa J1.P.
KasaHckuii HaLWIOHaﬂbelﬁ MCCﬂe,D,OBaTeﬂbCKMM TEXHONOTMYECKNIA YHUBEPCUTET, KasaHb

ExkerofHO npomn3BoauTeny ofeX[bl BblMyCKalT OO0/bLLOE KOMMYECTBO
n3nennin - Ana  yBennYeHWs MNpuobINM 3a CcYeT pasHoobpasua mopgenen. K
COXKa/IeHW0, HEKayeCTBEHHOE W3fenvMe M 4yactad CMeHa MOAHbLIX TeHAeHUMn
BNMSAKOT Ha KONMNYECTBO BblOpachbiBaEMOW OAeXAbl Ha CBa/lKy, YTO B CBOIO
oyepefb BNNAET Ha 3KOMIOTMHO NaHETLI B LieNIoM. Hanpumep, TEKCTU/b CTHUBAET
Ha CBa/IKax, 3arpsi3Hssi NnoyBy U rpyHTOBble BOAbl WX [OCTaBKa NoAepXKaHHOM
ofeX/bl Ha pbIHKN B 6eAHble CTpaHbl ADPUKA U A3nK, U3-3a Yero MecTHble
NpeanpuATUA He MOTyT OTKPbITb COGCTBEHHOE NPOM3BOACTBO N HOBbIE paboune
MecTa.

[N pelieHns [aHHON Npob6nemMbl MOXHO BbIAeNUTb CRefytouime Buabl
nepepaboTKM O4eXAbl, PaCnpOCTPaHEHHbIX B Pa3BUTbIX CTpaHax:

PecalknuHr (ot aHrn. recycling — npouecc Mpov3BOACTBA CbipbA U3
BTOPUYHBLIX OTXO0A0B) MNpeAcTaBnseT cob0M nepepaboTKy WCMNONb30BaHHOIO
martepviana B HoBoe u3genve. OLHUM U3 caMbIX SAPKUX MPUMEPOB LaHHOI0 BMAa
nepepaboTku sBnsieTca nepsblil Nokas (Re)Collection — COBMECTHOW KONMEKLNN
Coca-Cola n Diesel, B koTopyto Bownm 12 6a30BbIX NPeLMETOB, YaCTUYHO
CO3[jaHHble 13 nepepaboTaHHOro NIacTUKa NPON3BOAMTENSA rasvpoBaHHOM BOApbI,
B KOHUe ceHTa6ps 2019 roga, Bo Bpems [apvKCKoW Hefdenu mogpl. 310 —
KUHCbl M KYPTKa M3 [eHUMa, CMOPTMBHAA ofeXAa C APKMMM akLeHTamMu B
(hMpmeHHOM KpacHom LBeTe Coca-Cola, hyT60KK, Wanka, KynajbHUK, WOopPThbI
AN NnaBaHUs, CBATLLOT M TO/ICTOBKaA.


http://base.garant.ru

MpecanknuHr (oT aHrn. precycling) — Bbibop ToBapa Ux ero yrnakosku no
MPUHLMMNY HAUMEHBLLIEr0 HEraTMBHOMO BO3JENCTBUSA Ha OKPY>XKatoLLYO Cpesy.

AncaiknuHr (ot aHrn. upcycling) NOBTOpPHOE MCMONb30BaHNE FOTOBOrO
matepuasna 6e3 MOMbITOK ero nepepabotatb. Hanpumep, And nocnegHen
KONNeKUMM HbO-MOPKCKOro 6peHaa Vaquera, YacTb Belleil Oblia B3fTa M3
cekoHf-xeHga Buffalo Exchange n npeobpa3zoBaHa B MOAHbIe U3fenus.

HayHcaknuHr (o1 aHrn. downcycling) — 3710 noaBuA pecak/inHra, To ecTb
TOXe nepepaboTKa BbICOKOKAYECTBEHHbLIX MaTepuasioB BO 4YTO-TO 6onee
HMU3KONPOOHOE BBUAY TEXHUYECKUX CNOXHOCTER. Bewyw, HenpurogHble Ans
[a/lbHENLIEro  MCNONb30BaHUA  M3ME/bYaloTCsd M MpeBpawatoTcs B
pereHeppoBaHHOE BO/IOKHO, KOTOPOE MOXHO 1CMO0/Ib30BaTh B KAYeCTBE HAOMBKU
A9 MATKOW Mebenn uim B CTPOUTeNbHbIX Matepuanax. Ho npv aToMm 13 aTou
HabUBKM y)Ke He NONYyUNTCA CHOBA CeNaTb Ofexay

®pucaikiuHr (ot aHrn. freecycling) obMeH nnn papeHve 6bIBLUMX B
yrnoTpe6eHnn ToBapoB U Belleil. K aTOMy ABNEHMIO TakKXKe OTHOCATCH Clyyau,
Korja [eT! B CEMbe [OHAaLLNBAIOT OAeXAY 3a 6paTbsiMU 1 CECTPaMU.

MocnenHve ABa BUAa nepepaboTKyM LLMPOKO PacrnpocTpaHeHsbl B . KasaHu.
Hanpvimep, aBTOHOMHas HeKOMMepPYecKas opraHnsaunsa «LIeHTp aKonormyeckmx
npoekToB» (AHO LI3IM «3K0/M10rMyHO») eXXKeMecsayHo OpraH130BbIBaET B ropofe
«MOBWNbHBIA NYHKT NpueMa BTOPCbIPbA 1 0AeX4bl». Ha puc. 1 MOXHO yBUAETb
KO/IMYECTBO CAaBaemMoin oexX /bl U TEKCTUNS 3a nepuof ¢ 25 Hos6ps 2018 roga
no 27 oktabps 2019 r., 6onbwas 4yacTb KOTOPOro nepepabartbiBaeTca B
pereHepypoBaHHOE BOJIOKHO W/IX OTMPaB/SeTCA B 6/1aroTBOpUTENbHbIE (HOHABI.
O6wunin Bec chaBaemoun Ofex/bl 1 TEKCTWUNA 3a AaHHbIA nepuog coctasun 5,8
TOHH.

Wogesaz W TRKCTHAL

PucyHok 1 — /iTorv paboTbl nprema ofex/abl 1 TEKCTUNA B I. KazaHu, nepuog c
25 Hos6psa 2018 roga no 27 oktaopsa 2019 roga.

HblHelWwHWe am3aiiHepbl 06paLlaoTcs KO BTOPUYHOMY WCMO/b30BaHUIO
TKaHW 1 OpYyrux MaTepuasioB He u3-3a JemumTa. Ha nepBoe MecTo BbIXOAUT
0CO3HaHHOe MoTpebneHve. Bo MHOrMxX pasBUTbIX CTpaHax 3KO/OrMYecKoe
CO3HaHWe CcTafio MoAHbIM. Hanpumep, daHuysckuii 6peHp Charlotte Bialas
BbIMYCTW/ OrPaHNYEHHYHO CEPUIO NNATbEB U3 peaKmnx 06pa3LoB TKaHel 60-70-x
rofoB npowsioro Beka. [AusaiHep PuaHHa HekTapus KyHy LIbeT KMMOHO W13
BUHT&XXHbIX M/1ATKOB, @ TKaHW AN KMMOHO TPY3VHCKON XYAO0XHWUbI pMbl
LLlapnkagse patvpytotcs XVIII BeKOM, TO eCTb NpW CO34aHWW  U3AeNnid
MPUMEHSAIOT ancankmHr.
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Cnu1CcoK NCcnonb3oBaHHbIX MCTOYHUKOB:

1. HaumoHanbHbIN MPOeKT "3Kosorns"”, yTBep>KAEeHHbIA Mpe3nanyMom
Coseta npu [pe3ungeHte Poccuiicko ®Pefepaumm no  CTpaTermyeckomy
PasBUTUIO N HaLMOHa/IbHbIM NpoekTam (MPoToKon oT 24 fekabpsa 2018 r. Ne 16).
-2018.-C.2

2. Textile Recycling Technologies, Colouring and Finishing Methods //
Prepared by: Katherine Le, UBC Sustainability Scholar. — 2018. — C. 14-35

© HacekuHa A A., ®atxynnuHa J1.P., 2020

YK 004.92:7.021.23
PA3PABOTKA MPUTOXXEHUSA
ANA BUSYANUSALNN 30AHNS YHUBEPCUTETA
C NMOMOLLbHO CPEACTB AOMO/THEHHOW PEA/IBHOCT W

HukutuHbix E.W., LLUNbIK M.B.
PoccuiAickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

BbICTpbIMM ~ TemMnamy  pas3BMBatOLLMIACA  npouecc  rno6anbHOM
NH(opMaTU3aLMM O6LLIECTBA Y)KE HA CErOAHALLIHNIA AeHb OYKBa/IbHO 0653bIBaET
K BHEAPEHWIO COBPEMEHHbLIX WHCTPYMEHTa/IbHbIX CPeACcTB BO BCe Cdepsl
Ue/sIOBEYECKON  aeATeNlbHOCTW.  PaccmatpvBaemas B KayeCTBe  (pakTopa
MacLUTabHbIX W3MEHEHWA COBPEMEHHOIN0 MUpa BUPTYa/lbHas pPeaslbHOCTb
CTAHOBUTCA He TOJIbKO BbIPKEHWEM TEXHOIOTUYHbLIX TEHAEHLMIA, HO U CBOEro
pofa WHBECTMUMen B COOBCTBEHHOE Oyayllee 06LIeCTBa B LE/IOM U OTAE/NbHO
B3ATOW KOMMaHWUM 13 /0601 YeN0BEYeCKON AeATeIbHOCTM B YaCTHOM [1].

[NaBHOW LEeNbi0 [aHHOTO MPOeKTa CTaslo MCMO/b30BaHNE BUPTYasIbHOM
WA [OMOJSIHEHHOW peasibHOCTM B KayeCTBE OCHOBHOIO WHCTPYMeHTa [N
AEMOHCTpaUMN CTUIMCTUYECKMX U KOHCTPYKTMBHBIX PelleHuid B pamkax 3D-
MOAENNPOBaHNA 34aHNA YH1BEpPCUTETA.

[Ond  JOCTWXKEHMS  MOCTaBMIEHHOW  Uenu  6bln BbISBNEHbI U
ChopMynnpoBaHbI CiefytoLLmMe KHYeBble 3afaun:

NpoBefeHne 0630pa CYLLECTBYHOLLMX Ha CErOAHALLIHWUIA leHb aHa0r MUYHbIX
NPUIOXKEHWIN B Cepe apXMTEKTYpbl M [M3aiiHa, WMCNONb3YHOLWNX CpeacTea
[0MOJTHEHHOI peasibHOCTH;

ornuncaHne KpaTKoin CTPYKTYpbl 6yayLLEro NPUIoXeHus;

CPaBHUTE/NIbHBIA  aHa/IM3  CYLLUECTBYIOLMX METOAMK MO0  CO34aHuI0
NPUIOXeHWs, BbIGOP NPOrpamMMHbIX Y UHCTPYMEHTa/IbHbIX CPEACTB;

paspaboTka MPUIOXKEHNS COBMECTHO [M3aliH-MPOEKTOM pPeasibHoro
06beKTa A/19 ero nocnefyroLLen NpeseHTaunu;

TeCTMPOBaHWE MOTYYEHHOTO NMPUIOXEHWS.

B KauyecTBe [eMOHCTpaLMM KOHEYHOro BapvaHTa apXWUTEKTYPHOW W
AN3aNHEPCKO  KOMNO3NUMM  6bI10 HEO6XOAMMO WCMO/b30BaTb He  TO/IbKO
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KNaCCUYEeCKMin MpoLecc npeseHTaumMm n300paxkeHW (BU3yanusaumia); cTosna
3afja4ya paspaboTKM MPUIOXKEHUA C WUCMOSb30BAHWEM CPEACTB [AOMOSIHEHHOM
peasibHOCTM. Co3faHHas npuknagHasa nporpaMma Mo3BO/MT  PacCMOTPETH
COOTHOLUEHMe 06LLMX rabapnToB N IKCTEPLEPHYHO COCTABAIOLLYHO NMPOEKTA.

OO6bLEKTOM  MCCMeAoBaHMS B HacTosAle — paboTe  sBNSeTCS
NH(OpPMaLMOHHbIe CUCTEMbI (34eCb MOBWU/IbHBIE MPUMOXEHNS), NCMOMb3YoLLMe
TEXHOMOIMIO OMOSIHEHHOW pPeasibHOCTW.

B paboTe no4po6HO pacCMaTpUBatOTCA Y)Ke CYLLECTBYHOLLME aHANIOMNYHbIe
NPUNOXKeHW A9 AU3aHEPOB, WUCMO/b3YIOWMUX TEXHOIOMMI0  [AOMOSIHEHHOW
peasibHOCTW.

Mporpamma 3ds Max — OfHO M3 N1aBHbIX MPOrpaMMHbIX CPeacTs, ANA
NPoMeccMoHa/IbHON Pa3paboTKN TPEXMEPHbIX CLUEH M WX BU3yamsaumm B
apXMTEKTYPHOI cihepe aedaTensHocTu [2].

Tak KaK [r/laBHOM Uenbl0 OaHHOW paboTbl SABNSETCA pa3paboTka
MPUIOXKEHUS ANA LeMOHCTpauum 6yayLiero CTPOeHWs, pedb fanee nAeT 06
OTHOCUTE/IbHO HeboNbLIOM MacliTabe o6bekTa. [1pocToTa WUCMOMb30BaHMS
BbIOPaHHOIO MeTOAa COCTOUT B OTCYTCTBMM MHOIMX MOArOTOBUTE/bHBIX 3TanoB
nepef nNpe3eHTaLMen BbINOHEHHON paboTb! [3].

OTcyTCcTBME HEOOXOAMMOCTM B pack/emBaHWM HECKONbKUX METOK Mo
HECKO/IbKUM MJIOCKOCTAM /19 OTOOpakeHWs 06bekTa B MPOCTPaHCTBe, MOf
rPY3K1 AOMNOMHUTENbHBIX BCMOMOraTe/ibHbIX 3/1eMeHTOB B Buae 3d-Mojeneit 1
NHopMaLMn 06 OCBELLEHHOCTU OKPY)KaloLed MECTHOCTU, HECOMHEHHOe
NPevMyLLecTBO 419 MUHUMM3ALLMK M0/1b30BaTe/IbCKMUX AeACTBUN.

MeTog B3aMMOAENCTBUS C MPUIOXKEHVEM MpeanosiaraeTca AoCTaTouHO
MPOCTbIM:

HaBeCTN KaMepy CBOEro yCTPOCTBa C NpeAyCTaHOB/MEHHBIM Y OTKPbITbIM
MPUIOXKEHNEM Ha /TOOYH0 FTOPU30HTA/IbHYHO MOBEPXHOCTb;

PacCMOTPETb MOATPYXXEHHYIO TPEXMEPHYHO MOZENb UK LeNyto CLEHY, C
pasHbIX CTOPOH 06X0AA ee BOKPYr WKW, eC/I HET BO3MOXKHOCTU, C MOMOLLbIO
KHOMKM BpaLleHns Ha NaHenv nonb3oBaTelbCKoro HTepgeica nporpaMmmsl [4].

Mpn pas3paboTKe MPUNOXKEHUA WCMOMb30Ba/IaCb MEXMIaThopMeHHas
cpefia paspaboTKM MPUIOXEHWIA MOJ COBEPLUEHHO pas/iyHble OrepalyoHHbIe
cuctembl Unity.

KntoueBbIM MHCTPYMEHTOM pa3paboTKM YacTU BbIMYCKHOr0 MpoekTa C
[OMOTHEHVEM peasibHOCTHM ObIn BbibpaH ABMKoK ARKit.

CmopgenupoBaHHble  3d  mofenu  3haHWA  yHMBepcuTeTa  Oblnu
MOArOTOB/IEHBI K BU3ya/in3aLMmn B OMOSIHEHHOW peasibHOCTU.

Ha nepsom aTane A/ YCKOpPeHWs npocyeTa CUeHbl B AONOIHEHHON 1n
BUPTYa/IbHON pPeasibHOCTW ObIN0 BbIMOSHEHO YMNPOLWEHNE OOBLEKTOB CLEHBI.
Mogesb 3[aHns B paMKax HacTosiLen paboTbl co3aaBasach 41 Havana B Lensx
BU3ya/iM3auMn MN300paXKeHMd, W N MOcNe AN MNEepeHeceHust ee B
[OMOJTHEHHYHO peasibHOCTb.
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Ha BTOpOM 3Tane 6bl/10 BbIMO/HEHO 3areKaHue TeKCTypbl — elle OAHO
[eCTBME, KOTOPOE XXU3HEHHO BaXKHO BO MHOrMX npoekTtax. OCO6eHHOCTbIO B
pa3paboTke npunoXxeHu mmeHHo and iOS m Android yCTPOWCTB ABNAETCH
HeoOX0ANUMOCTb MPOBELEHNA Onepauun YMNpoLLEHNS TEKCTYP A1 CHUKEHUA
Tpeb6oBaHW K MPOMYCKHON CMNOCOBHOCTM MaMsATU M KOJIMYECTBY CBOOGOAHbIX
MecTa Ha aucke [5].

Jlornka paboTb! MPUIOXKEHUS,

Mocne 3anycka NPUIOXEHNA UHULNAIN3NPYETCA KOMMOHeHT ARSession
KoTopbI npoepsieT goctyneH nn ARKIit Ha ycTpoicTBe. Ecnn gocTyneH, To
OyfeT 3anyLeHa kaMepa 1 0CTa/IbHble KOMMOHEHTLI, EC/IN HE JOCTYMEH, TO OyaeT
BbIBOAMTLCA COOOLLEHME 06 OLLMOKE.

BbiBoanTca npurnalleHna o goctyne K kamepe. locne 3anycka Kamepsl
NpPoA0/MHKaeM dasblie, MHaYe BbIBOAMTCS CO0OLLEHME 06 OLINOKE.

MoanuceiBaeMcs Ha cobbiTna 0T ARPlaneManager — »kaem ornpegeneHus
M/IOCKOCTMW.

Mocne nosBsneHWsA NAOCKOCTW 3anyckaeM HitTestManager n »kaém tana
(HENPOLO/MHKNTENBHOIO HAXKaTWA) MO 3KPaHy OT MoJb30BaTeNs.

[Mocne ygayHoOro Tama ycTaHaB/MBaeM 34aHVe YHMBEPCUTETA B TOUKY
COMPUKOCHOBEHMS MO0/1b30BaTeNIA U MOBEPXHOCTU. YOupaeM MOBEPXHOCTb U
NHULMANU3MPYEM MaHesb C KHOMKaMU YrpaB/ieHNs 3Taxamu.

B pamkax HacTOsLLEero npoekTa 6b1/10 BbIMOIHEHO UCC/eA0BaHME B O4HOM
13 06nacTer HOBEMLLMX MH(OPMALMOHHBIX TEXHONOMMIA, N rNMaBHbIM 06pa3oMm
Obl10  paspaboTaHO MNPWIOXeHWEe [AN1F BU3yan3auuMuM  3KCTepbepa  34aHus
YH/BEPCUTETA C NOMOLLLbIO CPEACTB 4OMOSIHEHHOMW PeasibHOCTU.

Cnu1CcoK 1Ccnonb3o0BaHHbIX MCTOYHUKOB:

1. MeHckas J1.KO., HukntuHbix E.N. Pa3paboTka NpuUIoXeHUs ans
BU3yaM3aLmMn MHTepbepa C MOMOLLbKD CPeACTB [AOMOSIHEHHON peasibHOCTU.
VIHHOBaUMOHHOE  pa3BUTME NErkoim W TeKCTWIbHOW  MPOMbILLIEHHOCTU
(MHTEKC-2019) CO6OpHMK  maTtepuanoB  MeXayHapo4HOW  Hay4HOM
CTYZeHYeCKoi KoHpepeHumm. YacTsb 3., 2019. — ¢.88-90.

2. EN. HukntuHbix MogenvpoBaHMe MaHeKeHa Ans AeMOHCTpauuu
rONI0BHbIX Y60pOB// VIHHOBaUMN MONOAEXHOWN HayKW: Te3. AOK/. Bcepoc. Hayu.
KOH(. MonoAbiX ydeHblX / C.-IleTepbyprcK. roc. yH-T NPOM. TEXHONOTNA 1
Am3aiiHa. — CI6.: CNerynTA, 2018. — ¢. 254-255.

3. HuKntuHbIX E. . MIH(hopMaLMOHHbIE TEXHOIOTMK B 06paboTKe CKaHOB
N MOoJenMpoBaHUKM nepcoHaxein// IHhopMaLMOHHbIE CUCTEMbI 1 TEXHOJIOTUN:
BOMPOCbI TEOPUM M MpPaKTUKK : Matepuanbl | Bcepoc. Hayd.-npakT. KoHM. (
KocTtpoma, 27 anpens 2018 r.), 2018 — c. 52-56.

4. HukntuHbix E.N. Paspabotka metoavks 3D MofenvpoBaHUs WU
BU3yanmn3aumMm maHekeHa Ha ocHose body — ckaHa// MexayHapogHas Hay4Ho-
TexHuueckasn KoHgepeHums «AVN3ANH, TEXHOMOM M 1 MHHOBALMN B
TEKCTUNBbHOWM W NEFKOW MPOMBILW/IEHHOCTU» (MHHOBALIAW -
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2018) (14-15 Hosbpsa 2018 r.) CBOPHMK MATEPWAJIOB Yactb 4, 2018. —
c.111-115.
5. 3axupos N.X., HUKUTUHbIX E.N. Pa3zpaboTka METOANKW 47151 NOATOTOBKU
N neyatn U306paXKeHNIn Ha TEKCTUIbHOM NPUHTEpPE. IHHOBALMOHHOE pa3BuTme
NErkom W  TeKCTUNbHOW  npombiwneHHocTn (MHTEKC-2019) C60pHUMK
maTtepvanoB MexayHapoaHO Hay4YHON CTyAeHUYeCKOM KOH(epeHUmn. YacTb 2.,
2019. — ¢.194-196.
© HukuntnHbix E.V., LUnbik M.B., 2020

YK 004.4:651.8
ABTOMATN3NPOBAHHAA CUCTEMA KALPOBOI'O YYETA
BOMHCKOUN HACTU

Hukudgoposa O./1., MuHaesa H.B.
PoccuiicKuii rocyaapCcTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

B cTartbe paccmaTprBaroTCa LeATeNlbHOCTb KapoBOoro yyeTa v OXXngaemble
pe3ynbTaTbl OT BHEAPEHWUA MHPOPMALMOHHOWN CUCTEMBI.

OTgen KagpoB ABMSETCA CTPYKTYPHbIM  NogpasfeneHnem noboro
npeanpuatus. MepeooyepefHON (DYHKUMEN OTAeNa KagpoB ABMAETCA MPUEM Ha
C/Y>KOY HOBbIX COTPYLHUKOB, U B NPOTUBOMOJIOKHOCTb K 3TOMY — YBOJIbHEHME
BOEHHOCNYXXaWMX MO0 OKOHYaHWIO CpoKa CHyXObl, a Takke O(OpM/IeHMEe
MepeBofoB, MOOLPEHVIA N AUCUMNANHAPHBIX B3bICKAHWA, MNpeaocTaB/ieHns
OTNYCKOB, HarpaB/ieHNA B CNy>XebHble KOMaHANPOBKM.

HeoTbemniemas 4yacTb fesTe/lbHOCTU OTAeNa KafpoB — 3T0 POPMMpOBaHME
N BeeHNE NINYHbIX AeN COTPYAHWMKOB, BeleHNe U XpaHeHue TPYAOBbIX KHKEK,
BefleHne Tabens yyeTta paboyero BpemMeHU U CBOEBPEMEHHOe MpPeaoCcTaB/ieHUs
[aHHbIX B ByXrasteputo.

AHann3 ABWKEHUS KapOoB MO MOAPAa3fe/IeHNsAM TaK e BXOAUT B Kpyr
0653aHHOCTEN oTAena kagpos. OpraHM3aluMOHHas CTPYKTYpa BOMHCKOW 4acTu
BbIFNAAMT criegytowmm obpasom: otgeneHue (10 yen. n KomaHamp); B3eog (3
otaeneHus); pota (3 B3Boga); 6atanboH (3 poTbl); nonk (3 6artasboHa U
obecneyeHue).

Pabota coTpygHuKa OTAena KagpoB OpraHM3aumyM  cBs3aHa C
HeobXoAMMOCTbLHO 06paboTKM M ydeTa 60/bLUMX 06BEMOB MHMOPMaUUA. YUeT
3TON UHPOPMALIUM «BPYUYHYHO» 3a4aCTyHO MPUBOAUT K OLLIMOKaM 1 3afepxKam. B
CBA3M C 3TUM BCTaeT BOMPOC O HEeo6XOAMMOCTM aBTOMaTU3auum paboTbl.
ABTOMaTM3aUMA [eATe/IbHOCTM OpraHu3aummM WM 4acTu BbIMOJSIHAEMbIX €K
(hYHKUMIA NO3BONSIET CHU3UTL 3aTpaTbl Ha 06paboTKY [OKYMEHTOB, MOBbLICUTb
Ka4yeCTBO paboTbl 3a CYET YCKOPEHWS MNpPOLECCOB MOWCKa, 06paboTKu K
NPeLoCTaBIEHNA HYXXHOW MWH(opmMauunM, 4To B pesynbTaTte, o0becreymsaet
MoBbILLEHWE 3P EKTUBHOCTN.
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HemanoBaxHO  (DyHKUME ABNAETCA  O(opM/ieHMe  HeobXoammoi
AOKYMeHTaL MU 419 MOBbILLEHUA/MOHVKEHNA BOEHHOCTY)KALLMX MO LO/HKHOCTU U
3BaHMIO.

B kadyecTBe npeameTHOM 06nacT Oblna paccMOTpeHa [AesTe/IbHOCTb
OTAENbHOM BOWHCKOM 4acTW, BHe 3aBMCMMOCTM OT BuAa W pofa BOWCK
(norpaHnyYHbIX, BHYTPEHHUX, XXeNe3HOA0POXKHbIX, FPaXKAaHCKOW 060p0ThI 1 Ap.).
Ha ocHoBe uccnefoBaHuii b1 NOCTPOEHbI: OpraHW3aunoHHas Mojesb oTaena
KaflpoB, PYHKLUMOHa/IbHblE MOENM paboTbl KaapoBOW CyXObl, 6U3HEC-MOAENb
KafpOBOro 0TAena B Lie/IOM, SIormyeckas u gnsnyeckas mogenm 6asbl aHHbIx. Ha
puc. 1 n306paxxeHa KoHLeNTyalbHas Moesb paboTbl KaAPOBOro NoApasaeneHus.

HhopMaumoHHas cuctema npescTas/neHa KOMIM/IEKCOM
MHOrO()YHKUMOHa/IbHBIX ~ MPOrpaMMHbIX — Mogyneil.  lporpammHble  KoAbl
aBTOMAaTU3MPOBAHHON CUCTEMbI YMpaB/ieHUs peann3oBaHbl Ha A3blke Java [2].
basa faHHbIX pa3paboTaHa B nporpamme PostgreSQL [3].

«Mojynb  CMpaBOYHMKOB»  MO3BOMSIET  MpOCMATpMBaTh, a TaKXKe
pefaKTMpoBaTh MH(POPMALMIO O KaapPOBOM COCTAaBe.

«Mopynb (opmMupoBaHMSA OTYeTa» MO3BONAET (POPMMPOBATbL OTYETHI B
BU/Ee TEKCTOBOIO (haina (415 ganbHenLLen nevaTn) Unm rpaduka. Buabl 0TUYETOB:
KO/INYECTBO 3a4MC/IEHHBIX B YaCTb; KOMIMYECTBO YBO/IEHHbIX; KOJIMYECTBO JIOAEN,
KOTOPbIM Ob1/IN NPUCBOEHbI HOBbIE 3BAHWSA; KOJIMYECTBO /0N, Ha3HAUYEHHbIX Ha
HOBYKD  [O/DKHOCTb;,  KO/IMYECTBO  /OfEeN, NepeBefleHHbIX B [pyroe
nofpasgesneHne, KOMYeCTBO OLEN, MOMyUMBLUMX MOOLLPEHUSA, U KONMYECTBO
N0LeRn, NoNyYMBLIKX B3bICKaHKE 1 MHOTOe 4pYroe.

«Mofynb KOHCTpYKTOpa» 06/1a4aeT aHaorMYHbIMU (YHKUMSMMK, HO B
TOXE BpeMsi MeeT pPAL NMPeMMYLLECTB: MOXXHO COEAUHUTL HECKOMIbKO MOAY/ei
CMPaBOYHNKOB M (pU/IbTPOBATL JaHHbIE MO Pa3HbIM MOJISAM.

st s s s b ok ik T

s ol sas

PucyHok 1 — KoHuenTyasibHas Mofenb paboTbl KaapoBoro rnoapasaeneHus
MH(hopmaumMoHHast cucTemMa OCYLLECTBNSET BefleHMe 6a3bl  [aHHbIX
BOEHHOC/YXaLWMX, (OPMMPOBaAHME OTYETHOW [OKYMeHTauun. BHeapeHue
NH(OPMALMOHHON CUCTEMbI MO3BOJNT:
60/ee KaueCTBEHHO XpaHUTb, 0bpabaTbiBaTb, aHa/IM3MPOBaTb U B MOHOM
06bEMe MoslyyaTb [OCTOBEPHble [aHHble, XapaKTepusytowme COCTOSHME
TPYAOBbLIX PECYPCOB;
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obecrieumBaTb ~ KOMaHJOBaHMWE  BCEX  CTeMeHem  fAaHHbIMW O
BOEHHOCNYXXaLmnX, HE0OXOANMbIMW A1 MPUHATMSA 060CHOBAHHbLIX PeLLEeHUIA Mo
NX CNy>KeBbHOMY 1CMO/b30BaHUIO;

COKpaTUTb Bpems paboTHMKA OTAena KagpoB Ha [OKYMeHTaslbHOe
0(hopMJIEHME CBELEHUI O BOEHHOCTY)XXALLUX;

CnK1COK MCMoib30BaHHbIX CTOYHUKOB:

1. ®efiepanbHbIil 3aKOH 'O BOMHCKOW 06513aHHOCTY U BOEHHOM Cny»6e" oT
28.03.1998 N 53-$3

2. OmumanbHblin canT Java — URL: https://www.java.com/ru/

3. OhmumansHblin caidT PostgreSQL — URL.: https://www.postgresql.org/

© Huknpoposa O.J1., MuHaea H.B., 2020

YK 004.921
BU3YANN3ALINA HTEPEPA
B ®OPMATE BUPTYA/IbHOW PEA/ILHOCTU

Hunuypasosa A.A., iBaHoB B.B., HoBukoB A.H.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AnsaiH. ckyccTBo), Mocksa

Llenbto  paboTbl  SABASIETCA  [EeMOHCTpauus BO3MOXHOCTeW hopmara
BUPTYa/IlbHOM peanbHOCTU ANA Bu3yanmsaumm nHTepbepa. VR, 6e3 COMHeHus,
ABNAETCA OLHOM W3 CamblX aKTya/bHbIX TEXHOMOrMMn. byfab TO co3faHue
BUPTYa/IbHOM XXW3HW WA CO3[4aHue MPOCTpaHCTBa [A/19 BCTpeY [Av3aiiHepoB
BUPTYa/lbHasA pPeasibHOCTb — 3TO TEXHO/IOMUSA, KOTOPas CKOPO NMOABUTCHA HA MHOTNX
AN3aNHEPCKUX KOH(epeHumax. MyTeM peLleHWs MocTaB/eHHON 3afjayn oyaet
aHa/In3 OCHOBHbIX BO3MOXXHOCTEW, KoTopble fAaeT VR ana Busyanmsaumm
NHTEepbepa.

cnonb3yemble  Au3aiHepaMu  MHTepbepa,  apxXuTekTopamn U
3aCTPOMNLLMKAMU  HEeABMXUMOCTM  CUCTEMbl  BUPTYaSIbHON  pPeasibHOCTU U
WNHCTPYMEHTbI TPEXMEPHOW BU3yannsaumv naeanbHO MOAXOAAT AN CO3f4aHuA
MPOCTPAHCTB CMELLAHHOW PeasibHOCTU U MOTPY>XeHNA B NPOEKTbl. BupTyanbHas
peasibHOCTb MO3BOJIAET NIFOAAM JIerye OPUEHTUPOBATLCA B 34aHUAX U AAeT NIIAAM
BO3MOXHOCTb M0-HOBOMY B3I/IIHYTb Ha PeasibHble MPOEKTbI.

BupTyanbHasa peanbHOCTb — 3TO HOBasi cpefia B AM3aiiHe UHTepbepa. ITO
No3BOJISET [M3aiiHepaM MoslyvaTb OT3bIBbl K/IMEHTOB, YTOOblI MX MOXHO Obl/10
1CMO0/b30BaTh [0 3aBePLLEHUNS MPOEKTA.

OcHOBHas 3afiaya UCMosb30BaHUS BUPTYa/lbHON peasibHOCTU B [M3aiiHe
WHTEpbepa — CcAenaTb COTPYAHWYECTBO C  KAMEHTaMU WAW  ApYTrUMK
3aMHTEepPEeCcCOBaHHbIMM CTOPOHAMU M NULaMK, NPUHUMAKOLLMMK peLleHns, 6onee
MPUATHBLIM, MI0A0TBOPHBLIM W MOME3HbIM A5 BCEX YYaCTBYHOLMX CTOPOH. Yem
00/bLLe MEepPeMeHHbIX eCTb B AM3aH-NMPOEKTE, TEM C/IOXKHEEe OTC/IEXMBaTb
N3MEHEHUS,
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B pesynbTate BM3yanm3auus  BUPTYasIbHOW  peaslbHOCTU  ABMSETCA
ahheKTMBHBLIM crocobom caenatb cneaytoluee [1]:

CO06LLMTL N0ObIE N3MEHEHNS;

06/1erynTh NPaBUIbHYIO BU3Ya/IbHYH 00PaTHYHO CBA3b;

[iepXXaTb BHUMaHWeE Nnonb30BaTens;

MOOLLPATL HEMEJIEHHYHO KOPPEKLNIO;

YMEHbLUMTb pa3oyapoBaHue Nosb30BaTeNen;

MOBTOPHO 1CMO/b30BaTh 3D-MOAENN B MapKETUHIOBBIX LieNsX.

CTonT TakXke OTMETUTb, YTO B HacToAlee BpeMa VR 06bIYHO cumTaeTcs
METOAOM BU3ya/n3auMnm HOBOFO MOKO/IEHUA. OTO BCMOMOraTe/bHblA MEeTOZ,
NCMOMb3yeMblil B co4veTaHuM C 3D-mofenupoBaHVEM W TPagULMOHHLIMU
MacLITabHbIMU MOAENAMM AJ1 CO3aHNsA CTPYKTYP 60/ee BbICOKOro KavecTsa. Mo
CpaBHEHWIO CO CTaHAapTHOW MOfenbio MacliTaba, VR sBnseTca ropasgo 6onee
AP eKTUBHBLIM MeXaH13MOM nccnefoBaHns OTHOLLIEHNIA Mexay
npoctpaHcTBamMu. C VR Bbl MOXeTe He TO/MbKO MpeAcTaBuTb, KakKOBO 3TO
HaxXoAMUTbCA BHYTPWU NpoeumpyeMoin 061acTu, HO Bbl OAEACTBUTENIBHO CMOXeTe
OLYTUTb MacLiTab v nponopuun nHTepbepa. MTak, Kakume ele KOHKYPeHTHbIe
npenmytliecTsa nmeet noaxog VR?

BupTyasibHad peasibHOCTb Npef/iaraeT MpPenMMmyLLecTsa, KOTOpPble OYeHb
ObICTPO CTAHOBATCA BUAMMBLIMW WU HAHOCAT 3HAYMTENbHBIA yaap No npoueccy
NPOEKTUPOBaHUA: An3aliH — 3T0, B OCHOBHOM, 3puTenb. BblaenatoT cnegyrowme
Hanb0/ee BaXXHble NMPENMYLLECTBA, KOTOPbIE CMeAyeT YUnTbIBaTb NPU Nepexose
B BUPTY&/IbHYHO PeasibHOCTb:

1. VR paet KnveHTam BO3MOXHOCTb CenaTb CBOI BbIOOp. NpoekTupys B
BUPTYa/lbHOM  MWpe, AM3ailHepPbl WHTEPbEPOB  Aat0T  CBOMM  K/MEHTaMm
BO3MOXHOCTb W3MEHATb TpeboBaHMS Ha neTy. B nepsom npubavxeHUn 3To
MOXXET MoKa3aTbCA NMOXOXKMM Ha TO, KaK 3TOT MPOLLeCC BbIrNAaAen AeCATUNETUAMM
Hasad. Ho Ha camom fene BupTyasibHasd peabHOCTb OT/IMYaeTca OT
TPagUUMOHHBIX MOAXOA4O0B TEM, UTO, pasMellas 3akKas3uMka B BUPTYaslbHOM
peasibHOCTU, Bbl MOXKETE N36eXaTb 6eCKOHEUHbIX MPaBOK.

VR-Bu3yanusauus aensetcs 6onee nogpobHoM 1 npeacTaBUTENIbHOW. ITO
[aeT oLlyLlleHVe mMacLuTaba U NPoCTPaHCTBa, KOTOPbIe Heflb3s BOCMPOM3BECTU HY
B YeM, Kpome npoekTta VR. Takum 06pa3oM, KNMeHTbl MOryT C MepBOro B3rnsja
OnpeaennTb, YTO UM He HPaBUTCA B X Au3aiiHe. OHW MOTYT Aenatb CBOI BblOOp,
HO 3TOT MPOLECC NPUHATUSA PeLLUeHWNA OKa3blBaeTCs MeHee 60/1e3HEHHbIM 414
AM3aliHepa, KOTOPOMY He MpUXoanUTCs 6eCKOHeYHO MOBTOPATb M3MEHEHUS B
MPOEKTE U LMK/Ie 06paTHOIN CBA3N C KIMEHTOM.

2. VR saBnseTca ahPeKTUBHbIM CPeACTBOM NS AeMOHCTpaLMU HaBbIKOB
ansaiiHa.  loptdhonmo nNo  Au3aiHy —  9TO  CTaHAapTHbIA  cnocob
MPOAEMOHCTPMPOBATL CBOW OMbIT U MpuBneYb BHUMaHve. C BHeapeHuem 3D-
PEHAEPVHIa B BUPTYasIbHOIN peasibHOCTY NMOPTHOIMO TaKXKe 3BOJHOLMOHPOBAIO.
OHM nepeLunv ¢ 6YMaXXHOr o Ha LdpoBoi hopmaT, YTOo cAenano ux 6ecLeHHbIMN
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npu pasMellleHMn BakKaHcui, cbope CpeacTB WM NPeAcTaBNeHuuM  Ha
mMeponpuATmax (puc. 1).

cnonb3oBaHne VR ansa noptdonno 6yaeT o3HayaTb MepCrnekTMBHOE
OTHOLLIEHWE apXMUTeKTOpa Un Au3aiHepa K CBOeMy peMecsy 15 CBOMX OyayLLMX
KNWEHTOB. VIMEHHO Tak BUPTyaslbHad PealbHOCTb MEHSET TO, KaK K/IMEHTbI
MOHMMAIOT PaboTy M BO3MOXHOCTM An3aiiHepoB. OHaKO co3faHune 1 NoALepXKKa
3axBaTblBatoLLero noptdonno VR TpebyeT 60/bLLIOro BHMMaHUA. BoT noyemy
HY)KHO 3apaHee MaHMpoBaTb CBOM VR-noptesb U MOAAEPKMBATb €ro B
aKTya/lbHOM COCTOSHUN.

PucyHok 1 — [leMOHCTpauusi NpoeKTa ¢ NomMoLbto VR-TEXHONOMNA.

3. VR xopow gns pasHbiX 3Tanos npouecca npoektuposaHns. CosfgaHune
MaKeTOB  AM3aiiHa, ObICTpOe  BbIsiB/IEHME NpobneM UM MOCTOSAHHOE
COBEPLUEHCTBOBAHME — BOT 4TO COOMpaeTca MpeAcTaBUTb  CMeLlaHHas
peasibHOCTb B apXUTEKTYpPE, An3aiiHe U CTPOUTE/bCTBE.

3HaunTeNbHbIM MPEVMYLLIECTBOM BUPTYasIbHOW peasibHOCTU AB/SETCA TO,
YTO OHAa MOXXET OTObpaXkaTb MPOEKTbl C pasHbIM YPOBHeM feTasm3auuun. Ha
PaHHWX CTaAuAaX MPOEKTa, Korga KAVNeHTbl NepemeLlaroTca NpakTUYecKn Yepes
AN3aiiH, OHWM MOryT BUAETb He (OTOPEa/MCTUYHBIA PEHAEPUHT, KOTOPbIA
npeLcTaBnseT cob0M He 4YTO MHOE, KaK W300pakeHue, AeMOHCTpUpYtoLLee
MpPoCTpaHCTBO U Maccy. Co BpeMeHeM 1 pa3BUTUEM MPOeKTa, OMNbIT CTAHOBUTCA
rmnep-peasMCTUYHbLIM, NO3TOMy AM3aiH VR  NpuMXOAUT C  HEKOTOPbIMU
(DOHOBbLIMM 3BYKamu 1 elle 60nblUein feTanun3aumeit npu peHaepuHre. Kpowve
TOro, BM3yanm3aums BUPTYasIbHON peasibHOCTW MO3BOJISET BbIABUTL MasenLine
npo61ieMbl, KOTOPbIE HE OblIM 3aMeUeHbl HW B O4HOW ApYyrov popme npeseHTaumm
AnsariHa. «[pucyTCTBrE» BHYTPM pa3paboTaHHOro NpoCcTPaHCTBa No3BOJIAET Kak
KNMeHTaMm, Tak 1 au3ailiHepam BblIsiBNIATb BCEBO3MOXKHbIE NMPO6/1eMbI, OT MPOCTbIX
[0 3HAYUTENbHbIX, U PeLlaTh MX, KOraa eLle He C/IMLLIKOM MO34HO.

4. [in3aiiHepbl MOTYT fieNnaTb HEBEPOSATHbIE NPe3eHTaLun B BUPTYa/IbHOWA
peasibHOCTU. BupTyanbHas peasibHOCTb AN An3aiHa MHTepbepa TakXke 03HaYaeT,
YTO eCTb LUAHC YNyyluWTb npeseHTauun. B HacTosLlee BpemMs CYLLECTBYET
MHOXXECTBO WHCTPYMEHTOB, NOMOratoLWmnX An3aiHepam NpeAcTaBUTb CBOU UAEN
M NPOTOTUNbI B BUPTYa/IbHON PeasibHOCTU. TN UHCTPYMEHTbI MOTYT MOMOYb
CO3[aBaTb Npe3eHTauUuu, a 3aTemM NPeACTaBIsATL CBOM MPOEKTLI Kak /IOKa/IbHO, Tak
N y[aneHHO.

Ecnn y KnveHTa nnn napTHepa ecTb NosHas HacTporika VR 1 cTtabunbHoe
NnoakKntoyeHne K VIHTepHeTy aoma wunn B odmce, 3TO He npobnema, YTOObI
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MPOCMOTPETL MPE3eHTauMi0 U3 [pyroro Mecra, ApPYroro ropoga WaM [Laxe
cTpaHbl. Unreal, Fuzor, Twinmotion »n Unity — HeKoTOpble MpUMepsI
WHCTPYMeHTOB VR [Ons  apxutekTypbl M Au3aiHa. Pabouvii  npouecc
NMPOEKTUPOBaHUA [AU3ailiHa WHTEpbepa TakXke 3HauYUTEeIbHO Yy4ylmnnca ¢
MOSBMEHNEM  YAa/leHHbIX  BCTPeY WM Mpe3eHTauMni C  KJIMeHTamu,
paspaboTunkKamun 1 gusaiHepamu, ncrnonb3yrowmmm VR,

5. VR ynydliaeT BU3yannsaumio faHHbIX K yiydllaeT B3avMOAEeNCTBHE.
BupTyanibHas peasibHOCTb MOXET BK/IOYATb [aHHble 006 OKpPY>KatoLLein cpeae u
[pYyrne COOTBETCTBYHOLUME [aHHble B 3/MEKTPOHHbLIN WHTepdeic — Bce B
CTaHZapTHOM rpaduyecKoM (opMare, O4YeHb [MOXOXEeM Ha rpaguyeckyto
CTpaHuMLy npocmoTpa. B HacTosLLee Bpems caMas C1ibHas CTOPOHA MeToa — 3TO
BO3MOXHOCTb CO3/aBaTb BU3Ya/IM3MPOBaHHbIE TPaPUKK, KOTOpble MOryT
BK/IIOYaTb [aHHble B PeaslbHOM BPEMEHW C MOALEPXKKOW CUMHXPOHM3aLMN U
HaBuraumy unm 6es Hee.

Busyanusauma BUpTyasibHOW peasibHOCTU B Au3aliHe UHTepbepa BCe eLe
HaxoguTcAd B 3a4aTOYHOM COCTOSIHAM. TemM He MeHee, pacTyllee 4umcro
COBMECTHbIX YCWAWA C WCMO/Mb30BaHMEM annapaTHOro M MNporpaMmmHoOro
obecneyveHns MOXKeT B HaCTOSILLLEE BPeEMS PacLUMpPUTL BO3MOXXHOCTY An3aliHepoB
A9 BU3ya/lbHOro 0TOOPaXKEHMS LaHHbIX C Lesblo Yy4lleHUs UX NoOHUMaHUs U
NMPUHATUA 0OOCHOBAHHbLIX pelleHnin [2]. Ba3oBas apxXUTEKTypa WCMNONb3yeT
MPOCTYH0 MHCTPYMEHTa/IbHYHO TEXHOMOMMIO0 A/19 NEPe0oCMbICIEHNS TEXHOMOTN,
4yTOObl CcAenaTb BM3yanM3auMio AaHHbIX WHTYUTUBHO MOHATHOW, TOYHON U
aKTyanbHon. Korga 3puTesib NOrpy)keH B faHHble, MOLLHbIA NO/Mb30BaTeIbCKNN
NHTEP(EC MOXXET 0TOOpaXKaTb [aHHble BU3Yya/lbHO, KOTOpPble B MPOTUBHOM
C/lyyae emMy HefoCTYMHbI.

Cnu1CcoK NCcnonb3oBaHHbIX MCTOYHUKOB:

1. Mentamore - NH(OPMAaLMOHHO-NO3HaBaTe/IbHbI noptan.
[@nekTpoHHbIN pecypc]. - Pexxum foctyna :
https://dominterier.ru/interiors/interer-v-virtualnoj-realnosti (Jata o06paLleHuns
30 mapTa 2020 T.)

2. DOMuMVHTEpbEp — MEXAYHapoAHblA >KypHa/ 0  Au3aiiHe.
[@nekTpoHHbI pecypc] - Pexxum goctyna :  https://www.bd-design.me/vrgallary
(OaTa o6patleHns 30 mapta 2020 r.)

© Hwnuypasosa A.A., ViBaHoB B.B., HoBukos A.H., 2020
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YK 004.8
MCMOJIb3OBAHWE UCKYCCTBEHHOIO NHTE/IEKTA
B IN3AVHE

AwmwnHosa I'.I"., MiBaHoB B.B., HoBnkoB A.H.
Poccuitckuid rocyfapcTBeHHbI yHBepcuTeT nMenn A.H. KocbirmHa
(TexHonormu. AnsaiH. ckyccTBo), Mocksa

[MoBMNAET NN UCKYCCTBEHHbIA WHTEMNEKT U MaluHHOe 00yyeHue Ha
AN3aiHepPCKy0 paboTy? WM3MeHUTCA M MoAXo[ K paboTe Au3aiiHepa B
onvkanwee Bpemsa? Llenb [JaHHOW CTaTbyM 3aKIHOYaeTCcs B PacCMOTPEHUU
BO3MOXXHbIX NEepPCreKTMB B paboTe Au3ainHepa.

ICKYCCTBEHHbIA VHTENNEKT — 3T0 pa3paboTka KOMMbIOTEPHbLIX CUCTEM,
CMOCOO6HbIX BbIMOMHATL 334a4K, KOTOpPble 0ObIYHO TPEOYHT YesIoBEYECKOro
WHTENNeKTa, Takue Kak BW3yaJlbHOe BOCMPUATUE, pacro3HaBaHUe peuwu,
MPUHATME PELLEeHNIA N A3bIKOBOW NepPeBOS.

OcHOBHas 3afa4ya 1Crosib30BaHNA UCKYCCTBEHHOIO UHTE/N/IEKTA B An3aiiHe
NEXWT B MpefoCcTaB/IEHNM OrPOMHbIX BO3MOXHOCTEn Ana 0bneryeHns paboThbl
pa3paboTumkoB. OH He 3aMeHUT [M3ainHePOB, a CTaHeT /iULb UHCTPYMEHTOM U
HanapHUKOM, KOTOPbIA MOMOXET CMpPaBUTLCA C MOCTOSHHO MEHSALLMMUCA
TpeboBaHUAMU Cpeapbl.

CKYCCTBEHHbIV MHTENIEKT He CMOXET 3aMeHUTb Ye/I0BeKa /IMLLb MOTOMY,
YTO OH He 06/1aaeT amMnaTunent, HaBblKaMun (HOPMYNMPOBAHUA HACYLLHbIX 3a4au U
He CMOXXET MoJOoNTM TBOPYECKM K peLleHnto Npobnems [1].

UT06bI NONYYMTH MakCUMasibHYK0 oTdady oT VW Hy)KHO urpatb Ha ero
OrpaHUYeHmnsX, a TakKe Ha ero CUIbHbIX CTOPOHaxX. ABTOMAaTM3auus B Au3ariHe
He AB/ISIETCA YeM-TO HOBbIM, U €C/IN ee NMPUHATb, TO OHA MOXXET MpPefOCTaBUTb
BpeMs [N1A BbINOSIHEHUA 3afaun, Hambosee [OCTOMHON A/ 4Ye/l0BEYECKOro
MblLNeHns. KOpuii BeTpos, AnpeKTop no ausaiHy KomnaHun Mail.Ru ckasarn,
YTO [M3alHepbl CTaHyT apT-AUPEeKTopamu A/ CBOMX HOBbIX YYEHWKOB —
KOMNbOTEPOB. OHM CMOTYT 06y4YaTb CBOM CUCTEMbI MCKYCCTBEHHOTO MHTE/EKTa
peLaTb Npo6siembl An3aiiHa C MOMOLLbIO CO34aHNA MO/eseil Ha OCHOBE 33laHHbIX
MY NapameTpoB.

NN 6yaer B OCHOBHOM 06 OMTUMM3ALMW U CKOPOCTW. [n3aiHepsl,
paboTaloliMe C WCKYCCTBEHHbIM WHTE/NNIEKTOM, CMOTYT CO3[aBaTb MPOEKThI
ObiCTpee W fewesne 6Gnarogaps MOBbILEHHON CKOPOCTU N 3D(EKTUBHOCTMU,
KoTopble OH npegnaraet. Cuna WA 3akntoyaeTcs B CKOPOCTW, C KOTOPOW OH
MOXEeT  aHa/iM3MpoBaTb  OrPOMHble  00bEMbI  [aHHbIX W Mpegsiararb
KOPPEKTMPOBKM MNpoeKTa. 3aTeM AM3ailHep MOXeT BblbpaTb W YTBEPAMTb
KOPPEKTMPOBKM Ha OCHOBE 3TUX AaHHbIX. Hanbonee apdeKTBHbIE NPOEKTDLI AN
TECTUPOBaHUSA MOTYT ObITb CO3f4aHbl LIeIeco06pasHO, M HECKONbKO BepCcuid
MpPOTOTMMA MOTYT BbITb NPOTECTMPOBaHLI A/B C M0/1b30BaTeNIMU.

Mpumepsbl ncnons3osaHus IV B paboTe ansaiHepa.
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Hu Ons KOro He CEKpeT, UTo B paboTe Au3aiiHepa ObIBaET MHOIO PYTUHbI
[2]. Takune 3amaum Kak LBETOKOPPeKUMS, KaapupoBaHue, U3MEHEHNs pa3MepoB
HEBO3MOXXHO aBTOMaTM3MpoBaTb 4epe3 (yHKuMto Action B Photoshop 6e3
«4e/I0BEYECKOr0 rnasa». Ho MOXHO N1 NpefCcTaBUTb, YTO TaKyro paboTy CMOXeT
BbINONHATL NI 3a Hac?

TaKk VMEHHO WCMo/b30BaHNe WCKYCCTBEHHOrO MWHTeNnekTa Sensei
KoMnaHueli Adobe No3Bonnno gusaitHepam 6bicTpee 1 aQdeKTUBHEE BbIMOHATD
CBOIO paboty. Hanpumep, ¢ nomowpto nporpammbl Adobe Scene Stitch
BO3MOXHO pacrno3HaBaHWe MaTTepHOB B M300paXKeHUK, CO3jaHune 3arsiaTok, a
TaKXXe peflakTMpoBaHNe HEKOTOPbIX YacTei M306paxkeHMs. Takke Npu NOMOLLM
(yHKumn Context-Aware Crop B Photoshop nonb3oBaTento npefocTaBisieTcs
BO3MOXXHOCTb KapypupoBaTb N300paxXeHne C yYeTOM COAEPXKMMOro 6e3 LaHca
Bblpe3aTb 4acTb (pOoTO MO owunbke. M aBTomatudeckuii nepe.og Netflix,
KOTOPbIA CYLLECTBEHHO YCKOPSIeT Npouecc Jfokaim3aumm KoHTeHTa. Korpga
HY)XHO CO034aTb HECKO/IbKO pasHbiX OaHHepPOB LUOY Ha pasHbIX fA3blKaxX, OHU
MPOCTO MPOCMATPMBAKOT COTHM aBTOMATUYECKM CreHepMPOBaHHbIX NeiayToB U
BblOMpatoT noaxoasLyme.

Airbnb (puc. 1) paspaboTasiv TeXHOMOrMtO, KOTOpas MO3BOJIAET
pacno3HaBaTb OyMaKHble [AM3aliH-HabpOoCKM W MpeobpasoBbiBaTb MX B KO[
NpaKTUYeCKM B peasibHOM BPEMEHM.

PucyHok 1 — leMoHcTpauus pabotsl LW Airbnb

Takum 06pa3om, Npy NOMOLLM HEBONbLUMX ONTUMMU3ALMIA Y AU3aHEPOB
HalgeTca [OMNOSHUTENbHOe BPEMS HA NPUHATUE CTpaTermyecknx peLleHuin no
AN3ainHy NpoayKTa.

[OCTOMHCTBA 1 HEAOCTATKMN UCMO/b30BaHNA UCKYCCTBEHHOIO UHTE/NIEKTA
B [iM3aiHe.

[octonHcTBa: M BO3bMeT Ha cebs (DYHKUMIO MOAFOTOBKM KOHTEHTa,
KOTopas ABMsieTca 60s1ee NN MeHee MeXaHNYeCKom paboTo; KOMMbIOTEP MOXET
CreHepMpoBaTb BO3MOXXHble BapuaHTbl  [AM3alH-peLleHnin, a [u3aiHep
OT(MNbTPOBATL pe3y/ibTaTbl, UYTOObI HaWTU NydllMe BapWaHTbl; BO3MOXXHA
ONTUMM3aLMA M0/1b30BaTE/IbCKOIO MHTEPMeNica 41 Y3KOM ayauTopun Unn faxe
01 KOHKPETHbIX MO/b30BaTeNeld; bbicTpad ajantauma AusariHa K pasinyHbIm
nnatpopmaMm UM YCTPOMCTBaM; 06paboTKa  HECKONIbKO  MepeMeHHbIX
OfHOBPEMEHHO.
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B uenom ato ocBo6OXAAET AM3aiHepa OT PYTUHbI, HO OCHOBHbIE PeLLEHUS
Mo-MpPeXXHeMy MNpUHUMAOTCA UMW,  JTO CcAenaeT [Au3ariHepoB  6osiee
MPOAYKTUBHBIMWA W MO3BOSINT flyylle OOBACHUTL CyTb paboTbl. B pesynbrare
o6LLas KynbTypa An3ainHa B KOMMNaHuu O6yaeT pacTu.

OfHaKo BCe 3TN NPenMyLLecTBa He Tak MPOCTbl B peannsaumm nav MMeroT
OrpaHnyeHus:

MCKYCCTBEHHbIA MHTENNEKT NI0X0 MOHNUMAET 3MOLMOHaSIbHbIE HHOAHCbI;

NpeofosieBaTb CYLLECTBYIOLLME CTUMN M peLleHns ByAeT CNOoXHee;

anropuT™, YnpaBnseMblA  [AM3aiiHOM, OCHOBaH Ha CYLLECTBYHOLMNX
lWwabnoHax W npaeBuiax, MNPaKTUYECKM HeT  BO3MOXHOCTW  CO34aHuA
OPUTMHASILHOTO KOHTEHTa;

KonupoBaHue paboTbl APYroro AunsanHepa 6yaeT NpoLLe, eCv UHCTPYMEHT
pa3paboTKy CMOXeT KonaTbcs B Dribbble.

fABnsetcA M AM3aiiH, pa3paboTaHHbIA - aNrOpUTMOM, LEHHbIM U
YHUKa/IbHbIM? ~ ANITOPUTMUYECKOE  MporpaMMHoe  obecrneyveHne  HammcaHo
MOAbMU, B KOHUE KOHUOB, WCMOMb3ysi TEOpUW, MNpUAYMaHHbIE JIOAbMN,
MCMONb3ys KOMMbIOTEP, CO3A4aHHbIA NHOABMU, WUCMNONb3YA cneuupukaumm,
HanucaHHble AbMU, UCNO/b3ys MaTepuabl, CObpaHHbIE NHOABMU, B KOMMaHU,
YKOMIMNEKTOBAHHOMW NHOABMU, UCMO/b3YS MHCTPYMEHTbI, CO3aHHbIe NHOABMU, U
Tak panee. KomnbOTepHOE MCKYCCTBO — 3TO MCKYCCTBO YesioBeKa, Mo3aTomy
HY>XHO Y4MTbIBaTb HOBble BO3MOXHOCTW, 4YTOObI paboTaTb COBMECTHO C
TEXHONOrnAMM, a He 6OATLCH UX.

CnmncoK Ncnoib3oBaHHbIX MICTOYHMNKOB:

1. Algorithm-Driven Design: How Artificial Intelligence Is Changing
Design [DnekTpoHHbI pecypc]. - Pexkum focTyna:
https://www.smashingmagazine.com/2017/01/algorithm-driven-design-how-
artificial-intelligence-changing-design/ ([ata obpateHus: 03.04.2020)

2. How Al has started to impact our work as designers [O1eKTPOHHbIIA
pecypc]. — Pexxum goctyna: http://blog.aic.ru/kak-iskusstvennyj-intellekt-nachal-
menyat-rabotu-dizajnera/ (JaTa o6patieHus: 03.04.2020)

© AmuHosa I'.I"., MiBaHoB B. B., HoBrkoB A.H., 2020

YAK 004.9
NMPUMEHEHWE ONTUMAJIbHOI' O PACKPOHA
ONA TPYBUATBIX 3JIEMEHTOB

Hosukosa N.A., bop3yHos ['.U.
PoccuiAicKuii rocyaapCTBeHHbIN YHUBepenTET UM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

Llenb paboTbl — U3yUYeHNe METOOB PAcKpPOsi MAaTEPUAIOB /151 MOJTyYeHUs
ONTUMa/IbHOTFO CNoco6a pasaeneHnst 3M1EMEHTOB C MOCNEAYHOLLIMM 3ar0/THEHUEM
MPOW3BO/IbHOI 061aCTY C HAMMEHBLLUM KONMMYECTBOM OTXOZ0B.
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www.smashingmagazine.com/2017/01/algorithm-driven-design-how-
http://blog.aic.ru/kak-iskusstvennyj-intellekt-nachal-

3afaun: n3yyeHve M aHaIM3 CyLLECTBYIOLWMX METOAO0B PacKpos; BblOOp
Hanbonee MOAXOAALLEro MeTofa; pacyeT OMTMMAaIbHON [/IHbI U LUAPUHBI
TPy6UaTbIX 3/IEMEHTOB /151 3aN0/IHEHNS NMPON3BOJIbLHON 061aCTV U NIMHENHOTO
00beKTa; MOLENMPOBaHNe U BU3yann3auus (ParMeHToB AeKOpPaTUMBHbIX
OPHAMEHTOB M YKpAaLLEHWIA NOC/e IMHENHOr0 Packpos.

MoLroTOBUTENbHO-PACKPOMHBIA  3Tanm OTHOCMTCA K KNacCy COXHbIX
NHTENNEKTYa/IbHbIX MPOLIECCOB MPon3BOACTBa. [peanpuaTns, BbINOMHAOLLME
onepaumy packposi, CBA3aHbl C 3afadveil ONTMMa/IbHOrO pacxofa marepuasnos ¢
TOUKW 3PEHNSA IKOHOMMYECKMX NOKa3aTeseil.

Ha npaktuke ons onTummsaumMy UCMosb30BaHUA UCXOLHOrO MaTepuana
CO3[aeTca KapTa packpos. [pu packpoe BaXKHO pauMOHa/IbHO pPa3MeCcTUTb
KOHTYpbI [eTanen, YTobbl Hanbonee NOMHO MCMONb30BaTh Martepuan [1]. 370
MOMOraeT YMeHbLUWTbL KOMIMYECTBO OTXOLOB, YNPOCTUTb PaboTy M UCK/HOYNTD
OLUMOKK 3a CYeT MaHMpoBaHUA. JTOT npoLecc TpebyeT 06paboTKN 6O/bLLOrOo
06bEMa MH(OpMaLUN — BCEX MapameTpoB, WMCMOJb3yeMbIX MNPV BbIMOHEHUM
pacuéeTa.

Packpoi1 aBnsieTca 04HON 13 3afa4 NPOV3BOACTBEHHOMO NPOEKTUPOBAHNS.
B 0653aTe/lbHOM packpoe HY>KAaeTcs 60/1bLLIMHCTBO COBPEMEHHbIX MaTepuasios.
3agaya ONTMMaIbHOrO  PAackKpos SABMAETCA  aKTya/lbHOW, OCO6EHHO Ha
NPeanpuATUAX, NPOU3BOAALMX MPOAYKUMIO W3 JINCTOBbIX W JIMHENHbIX
MaTepuasioB: B CTPOUTENLCTBE, Ha LUBENHbIX U raaHTepeHbIX NPesnpuaTusXx.

He o6oLuin BOMPOCbI Packpos MHENHLIX U (PUIYPHbIX MaTepuaios U
OM3aliHepOB — JIOCKYTHas TemaTuka, [eKopaTVBHble MNpeAMeTbl WHTEpPbEpa,
OBE/IMPHOE [eN0, BUTPKU W MHCTIALMN U3 CTeknapyca U Tpybuatbix
3/IEMEHTOB, BU3yann3aumMs aBTOPCKUX MOMOTEH, OfEeX[Abl W aKceccyapos,
3/IEMEHTOB MHTEpPbEPa, HanpuMep, CTEKNSAPYCHbIN KabnHeT Kutaiickoro gsopua
OpaHueHbayma — LWeaeBp MMPOBOIO MCKYCCTBa [BOPLOBbIX MHTEPbepoB. OH
yKpaweH 12 naHHO, Ha KOTOPbIX MO CTEKNAPYCHOMY (DOHY-OCHOBE BbILINTbI
CUHENbIO Mer3aKN Tponmyecknx necos. O6LWas naowanb naHHo — 41 M2, Mnu
rpaHAmMosHas uHcTannaumsa m3 bucepa or beHmkamuHa bona ansa ogHoro u3
MY3blKa/lbHbIX KNy60B HawwBunna. ABTOp TBEPAO YOEXAEH, UTO ero Leaesp —
HOBOE C/I0BO KaK B [IEKOpPe NMOMELLEHWA, TakK 1 B BUCEpOrIeTEHNN.

B coBpemMEHHOM KBapTUPHOM WHTEPbepe HabuparT nonynsapHOCTb
LUTOPbI, CAeNaHHble M3 OYCWH, Befb 3TO OPUrMHaIbHaA 3aMeHa TeKCTWUH,
crnocobHas npeobpasnTb MO0 MHTepbep, pasfensisi NOMELLEHWE Ha 30Hbl.
Matepvan M3rotoBfieHNs — NHOOON: CTEKNAPYC, XpyCTasib, KPYrnblili Gucep,
MPOLO/IrOBaThle AePEBAHHBIE 3/IEMEHTbI 1 Apyrue. BbIrnagnuT n3dwHo, He06bIYHO
N OPUTMHANIbHO, 0OCOBEHHO NPW NCKYCCTBEHHOM OCBELLEHMW. W ANns yKpalueHus
ME/IKUM CTEKNSIPYCOM CTeH B KwuTailckom [Bopue, M A7 MacluTabHOM
WHCTaNNAUMA, N JaXe AN HeOObIYHbIX LUTOP MOXHO nofobpartb Hambosee
OMTUMa/TbHbIV pa3Mep MaTepuanos C Lelbio MUHMMMU3ALMKN 3aTpaT, COKpaLLeHNs
BPEMEHW BbIMNO/HEHUA U 3)DEKTHOIO pe3y/bTaTa.
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[Mpn co3gaHUM MaHHO, KapTWH, [EeKOPaTUBHbLIX 3/IEMEHTOB OAeXAbl U3
AOPOroCTOAWMX MaTepuasioB, [ApParOueHHbIX KamHel HY)KHO 3HaTb TOYHble
pasMepbl KaXAoro 3fieMeHTa, WCX0AA W3  KOTOPbIX, MOXHO nogobpatb
ONTUMa/IbHbIA  PacKpPoW  3MEMEHTOB  AeKopupoBaHusi. [lpu  MaccoBOM
NMPOM3BOACTBE MPUMEHEHME OMTUMa/ILHOMO PACKpPOs MO3BONSAET CEpPbe3HO
CIKOHOMUTb CbIpbeE.

Hanbosnee 4acTo BCTpeyaroLLMecs packpou: Ha NA0CKOCTU U NIMHEAHbIN.

Packpoi Ha NJIOCKOCTM  ObiBaeT  (oUrypHbIi  (KOorga — geTanu
HENpPAMOYrofibHOM  (hbopMbl),  MPSAMOYrofibHbIA  (AeTannm  pacnonararTcs
napaifieflbHo rpaHaM MaTepuana), KOCOYro/bHbIA (LeTan pacrnosoXeHbl He
napasinenbHo rpaHam). JIMHeWHbIA packpol — O4HOMEpPHble MaTepuanbl -
apmarypa, Tpyba, 6pyc, Kabenb, NpyT, CTEKNAPYC.

CyLlecTByeT 1 TPeXMePHbI pacKpour, HanpumMep OMTUMAasIbHbIA Pacmnsl
[epeBAHHOro 6pyca. Ho B JaHHOW paboTe OH He paccMaTpuBaeTCs.

PacknagKy feTtasnent MOXHO NMPor3BecTy Bpy4HYyto. [Npy nonHOM nepebope
MepecTaHOBOK JeTasieil MOXHO HalTW ONTUMa/IbHbIA BAPMAHT B COOTBETCTBUN C
BblOpaHHbIM KpuTepuem. Mpu HeGOMbLLIOM KO/IMYEeCTBe AeTasieil 3TOT METOZ
MMEET CMbIC/I.

B peanbHbiXx MacwTabax npou3BoAcTBa HeobxoauMma 06paboTka
OFPOMHbIX 00BEMOB WH(OpMaLMK. BbinonHeHWe MoAo6HON paboTbl 6e3
MPUBIEYEHNS BbIYUCIIUTESbHBIX CPELCTB NPUBOANT K HEI((EKTUBHBIM 3aTpaTam
BPEMEHHbIX,  JIOACKMX M MaTepuaibHbiX  pecypcoB.  COBpPeMeHHble
BbIUYMC/IUTENbHbIE MPOrpaMmbl MO3BONAKOT MOMy4YaTb PeLleHns ¢ 60MbLUel
CTEMEHbH OMTUMAILHOCTM W HAy4yHOW OOOCHOBAHHOCTbIO, UTO SB/IAETCH
aKTya/lbHbIM B YCNOBUSAX PbIHOYHOW KOHKYPEHUUN. A B 3TOW CUTYaLMW TNaBHas
PO/Ib OTBOAMTCA aBTOMATM3aLMN PeLLleHns 3a4a4n ONTUMaIbHOro Packposi.

ATanbl pelieHns pPacKpoMHOW 3afaun cregyroulime:  Knaccupmkalms
3afjaun, M3y4yeHue YXKe MMEIOLEerocsd OnbiTa, BbIGOP MeTofa peLueHus,
pa3paboTKa aBTOMaTU3MPOBAHHOW CUCTEMbI, BHELPEHME B MPOM3BOACTBO.

[ns packpos MNJIOCKMX MOSIOTEH KPUTEPUAMU ONTUMAIbHOCTA MOTYT
CNYXXWTb: MUHUMa/IbHBIV pacxof, MaTepuana, MMHUMa/IbHble OTXO0/bl MaTepuana,
PacKpow ¢ y4eTOM KOMMJIEKTaLUMM 3aroTOBOK.

[Ns  NMHeHbIX MaTepuasioB rN1aBHbIM KPUTEPUEM MOXET SBATHLCA
MUHUMYM 06Pe3K0B, NMOCKO/bKY MaTepuasibl MOryT ObITb JOPOroCTOsALLMeE.

TpaAnuMOHHbIE METOAbI PELLEHNS: CUMINEKC-MeTos, (MeTOZ 3aK/royaeTcs
B Mepebope peLleHnid ¢ Lenbio MoMCKa ONTUMa/IbHOTO); 3BPUCTUYECKUIA METOL
(MOCTPOEH Ha MCMOMb30BAHUM OMblTa U UHTYULUMU KBAIM(IMLMPOBAHHBIX B
NaHHOW cdepe pabOTHUKOB, MpaBu, MPUEMOB, YNPOLLEHWIA, 06006LaLLINX
MPOLU/ILIA OMbIT, ); TMOPUAHbIE MeTOAbI (Hanpumep, ANS COKpaLleHUs BPEMEHU
pewleHns 3afjayMm Ha IBM MCKYCCTBEHHO BBOAMTCA OrpaHUYeHHOE YUCIO
BapMaHTOB PacKposl, UCXOAA U3 OMbITa 3KCMEPTOB).
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OCHOBHOe BHVMMaHMe B paboTe YygdenseTcd MOUCKY W pa3paboTke
OMTUMa/IbHbIX METOL0B PaCKpOs JIMHENHbIX MaTepuanoB, W BbISIB/IEHUIO
BO3MOXXHOCTY AasibHelLLeil aBTomMaTm3aumm pa3paboTaHHbIX METO/0B.

B npeacrasneHHo paboTe npeanosiaraeTcs TpexMepHas BU3yasm3auus
rOTOBbIX 0OBLEKTOB el Ha CTafuu NPOEKTMPOBAHWA, YTO MO3BOSIUT MPUB/EYbL
NnoTeHUManbHbIX  NOTpebuTenein. [Ond  co34aHUA  BbICOKOKAYECTBEHHbIX
BU3Yya/IbHbIX 3(DPEKTOB MCMOMb30BaA/IOCH NpPorpaMmMHoe obecneyeHne 3ds Max,
Hambonee MoONynspHOe Ha CerofgHa mnporpamMmHoe obecnedyeHne ana 3D-
MOZENMPOBaHNA, aHumauum wn Busyanmsaumn [2]. Bbinv  cMofenmpoBaHb!
NNHENHbIE ()parmMeHTbl (pyc. 1a) 1 AeKopaTUBHbIE YKpaLLeHust U3 HuX (puc. 16).

PucyHok 1 — a) 3D-mofenb NMHenHbIX gparmeHToB; 6) 3D-MofeNb HBENNPHbIX
yKpaLleHui

B kayecTBe npvmMepa MeTOAOM pPy4yHOro nepedopa Oblnv onpegesnieHsbl
OMTUMasibHble  pasMepbl  UWIMHAPUYECKUX 3/1EMEHTOB  MPU  3aroJIHEHUN
OKpY>XHOCTU gnameTpom 30 mm. (Hanpumep, 3anofiHaem 061acTb CTEKNAPYCOM).
LLInpnHa 3aroToBOK Oblna BbibpaHa 2 MM, YTo 6/1M3K0O K OA4HOMY 13 CTaHAAPTHbIX
pasMmepoB cTeknspyca [3]. B kauecTse orpaHnUYeHNin 6b11M BblOpaHbl CnegytoLme
— MakC1MyMm fiBa TMnopasmepa 1 Hanbonee CriaxXeHHbIN BUL OKPY>XXHOCTK. Bblno
BbISIB/IEHO, YTO ONTUMa/IbHbIMW ABNAKOTCA LUNHAPUYECKME 3ar0TOBKN A/IMHHOW
6 1 2 MM. [py Taknx pasMepax 3aroTOBOK BHELLUHWIA BMA 3an0/IHEHHOW 061acTu
Hanb0/1ee NPUATHO BbIFNAAMT (C TOUKU 3pPEHUS aBTOpa), & KOSIMYECTBO KOPOTKMX
3/IEMEHTOB MWUHUMa/IbHO M UCMOMb3YHTCA OHWU WCKIHOUUTENIBHO Y TpaHuupbl
OKPY>XHOCTW N5 ee CraaxunsaHus (puc. 2).

Z

PUCYHOK 2 — 3ano/iHeHe OKPYXXHOCTU LNIMHAPUYECKUMUN 31EMEHTaMMN

OnTuUMasbHbIA Packpor MO3BOMAET COKpawaTb MaTepuasibHble 3aTparbl
PECYPCOB, CHWKaTb Ce6ecToMMOCTb rOTOBOro npogykra. CoBpemeHHas
KOMMbIOTEPHAA TeXHUKa U ONTUMaJIbHbIE aNroOpUTMbI, B CBOKO OYepedb, AaioT
BO3MOX>XHOCTb ObICTPOr0 NomMcKa He06XO0AMMOr0 peLLeHNs.
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B ntore nony4aem He T0/IbKO 3KOHOMMWIO MaTepuasioB, HO Y BO3MOXXHOCTb
OrMepaTMBHOM CMeHbl aCCOPTUMEHTA MPeAnpUATUSA 4NA Y40BIETBOPEHNSA cripoca
Ha pPbIHKE, YTO BaXKHO B YCIOBUAX XXECTKOM KOHKYPEHTHOM 60pb0Obl. YeM 10poxe
matepuan M MaclwitabHee nNPOM3BOACTBO, TEM HeobXxoAuMee pas3paboTka
YHUKa/IbHbIX /ITOPUTMOB ONTUMM3ALMN PaCKPOS.

CnK1COK MCMo/ib30BaHHbIX CTOYHUKOB:

1. Uto Takoe packpown. [OneKTpoHHbIN pecypc]. — Pexum poctyna:
https://dic.academic.ru/dic.nsf/polytechnic/7695/%D0%A0%D0%90%D0%A1
%D0%9A%D0%A0%D0%IE%D0%99 (nata obpaiieHuns 29.03.2020).

2. 3dsMax [3neKTpoHHbIM  pecypc]. - Pexum  goctyna:
https://www.autodesk.ru/products/3ds-max/overview (pata obpatyeHus
29.03.2020).

3. Tabnuupl pa3MepoB 6ucepa, pyoknm n creknspyca. [ONEKTPOHHbIN
pecypc]. — Pexxum goctyna: http://www.beautybead.ru/tablitsy-razmerov-bisera-
rubki-i-steklyarusa.html (gata obpaieHus 29.03.2020).
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ONATHOCTUKA YPOBHA KOHDPJIMKTHOCTN PYKOBOAUTEJTA
KAK NHCTPYMEHT MNOBbILWWEHNA 3P PEKTVIBHOCTW
BU3HEC-TPOLIECCOB

Hocosa [J.A.

HayuHbIi pykoBoguTens KasimHuH .B.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

B coBpeMeHHOM Muvpe YCOBEPLUEHCTBOBaHME OTAE/bHbIX Harpas/ieHWi
[eATeNbHOCTU WKW YCOBEPLUEHCTBOBAaHWUSA BCEW [eATENbHOCTU OpraHun3aumm
ABNIAETCA HEOTHLEMJIEMOM 4acTbl0  MOCTPOEHUS  3PPEKTUBHON  PabOTbl.
TexHonormm He CTOAT Ha MeCTe, MUP CTPEMWUTENIbHO MEHSAEeTCA, a 3To
nogpasymMeBaeT M  ONTUMU3AUMIO  OWM3HEC-MPOLIECCOB A1 peanusaunmn
3 eKTUBHON AeATENBbHOCTH.

NTak, 4ns pacCMOTPeHWUs MOHATMSA ONTUMMU3auMK BGU3HEC-NPOLECCOoB,
HeobXo4MMO CHavasia pacCMOTPETb MOHATME caMOoro GusHec-npolecca. busHec-
MpoLeccOM MOXHO Ha3BaTb perfiaMeHTUPOBaHHYIO MOC/ef0BaTe/lbHOCTb
[EACTBUIA HECKONIbKUX PabOTHMKOB KaMmnaHWW, KoTopasi HanpaefeHa Ha
nosly4yeHme onpeaeneHHOro pesysbTara, KOTOPbIid, B CBOKO 04epeb, OyaeT MMeTb
LLEHHOCTb A1 3aKa3umka npoaykta wuam ycnyru. OCHOBbIBasCb Ha 37O
NH(OPMaLMKN, MOXHO CAenaTb BbIBOA, YTO ONTUMM3aUMA OGU3HeC-NpoLeccoB
opraHuM3auMm — 3TO OMpefdeneHHbIA  KOMMNEKC MEePOnpuATUiA,  KOTOPbIR
HarpaB/ieH Ha YCOBEPLUEHCTBOBAHME OTAe/bHbIX HanpasieHuid WM BCei
[esaTeIbHOCT KamnaHun [1].
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www.autodesk.ru/products/3ds-max/overview
http://www.beautybead.ru/tablitsy-razmerov-bisera-

AeKTNBHbIA BU3HEC-NPOLECC HECeT B cebe onpefeneHHble KYeBble
TpeboBaHus:

NPOAYKT ath(PeKTUBHOIo GU3HEC-NpoLiecca MMeeT 60/bLUE LIEHHOCTU, YeM
3aTparthbl Ha ero peannsauuio;

B 3(PpeKTUBHOM BM3HEC-NPOLECCEe HET HUYErO JINLLHETO;

3 heKTUBHbIN BU3HEC-NPOLIECC BbINOMHAETCSA eAMHbIM NOTOKOM pabor;

HU3Kas U1 npeAckasyemas BapuaTUBHOCTb FOBOPUT 00 3(DPEKTUBHOCTM
Gu3sHec-npoLecca;

3()heKTUBHbIA MPOLECC MOXET ObITb JIErKO BOCMNPOU3BEAEH APYrUMM
NMOLBMU;

3(h(heKTUBHbIIA BU3HEC-MPOLIECC HE 3aBUCUT OT PeCypCOoB;

B NPOLECCe 3a/I0KEHbI MEXaHW3Mbl Y/yUdLIEHUA Ha OCHOBE 0OpaTHOM
CBA3N;

TONbKO YMNPaBseMblil MPOLLECC MOXKET ObITb IPPEKTUBHBIM;

M1aHOBble NOKa3aTe/In NpoLecca OCHOBAHbI Ha NIyULLIMX MPaKTUKax;

MPOLLECC CTPEMUTCA K NAeaSIbHbIM 3HAUYEHMUSM.

B faHHON cTaTbe GyAeT pacCMOTPEHO OAHO M3 K/HYEBbIX TPeboBaHWi
peain3aumm 3PHEKTUBHON [eATENbHOCTU, & UMEHHO «TO/IbKO YNpaBiseMbli
MPOLLECC MOXET ObITb APEKTUBHBLIM.

Ynpas/eHne MnpoLeccoM — 3TO MOHATHbIE MoKasatenn 3apdeKTMBHOCTY,
PerynspHble N3MEPEHNs U MOHUTOPUWHT MoKa3saTesnen, NiaH1MpoBaHue npolecca u
NpoYne MOMEHTbI, HO HECMOTPS Ha pa3Hoobpasme nokasarenen aPHeKTUBHOCTA
N WX KOHTPONA, COLMaNbHBLIA acnekT ABNSAETCA Takke HeobXoAuMbIM. «be3
CT0ON60B 1 3a60p He CTOUT» U «be3 nepeBac/a N BEHUK paccbinasca» — rnacar
PYCCKMWe HapOoAHble MOCN0BULbI. ANMEKTUBHBLI BU3HEC-NPOLECC NoApa3ymeBaeT
Ha/M4yme pyKOBOZACTBA N YNpaB/eHus.

NTaK, ah(PeKTUBHLIA PYKOBOAUTENb LO/HKEH 00beAMHATbL B cebe maccy
KayecTB 1 YepT XapaKTepa: ObITb IMAEPOM, YMETb CYLIATH U NMPUCTYLLMBATLCA,
YMeTb FOBOPWUTb, YMETb YyCTaHaBNMBaTb MO3UTMBHbIE OTHOLUEHWSA, NPOSBNATb
WNHULMATUBHOCTb Y TMOKOCTb, YMETb Cr/IaXXMBaTb KOH(/IMKTLI, HE CO3[4aBaTb UX,
a eC/I KOHQ/IKTbI Y>Ke eCTb, TO YMETb rPaMOTHO U3 HUX BbINTW U He MOHeCTH
YObITKM.

Mpob6nema KOH(IMKTHOCTM OCTAETCA aKTya/lbHOM Ha BCEX >KMU3HEHHbIX
CTagusx 4enoBeka, B TOM 4uC/le U B OpraHusaumsax. Ha AaHHbIA MOMEHT
CYLLeCTBYEeT MHOXECTBO MeTOLOB W3YYeHUA KOH(QIMKTHOCTU, TaKuMX Kak
CTPYKTYPHO-(PYHKUMOHaNbHBIA METOA, MpoueccyalbHO-AUHAMUYECKNA MeTos,
MeTOf TWNONOrn3aumm, MPOrHOCTUYECKUIA MeTOf, MEeTO[ MaTemMaTU4ecKoro
MOAENNpoBaHNa un fpyrve. B Bonpoce WM3y4YeHUs KOHMIMKTHOCTU aBTopbI
paccmaTpuBatoT pasMyHble MOAXO0A4bl M MeTOAMKM, pa3pabarbiBalOT TeCcTbl U
onpockl [2].

Tak B 1974 rogy KeH Tomac n Panb KunmaHH pa3pabotanu TecT Ha
BbISIBNIEHVE BeAYLLEr0 NOBeAeHNS B KOHPIMKTHOM cuTyaumm (B PO B agantauum
H.B. I'puumnHoif). C NOMOLLbIO BbILLEYNOMSIHYTOW METOANKN aBTOPbI BbISBNAIOT
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BeyLLYI WM BeayLime CTpaTermm noBefeHnst B KOH(IMKTHON cuTyauun. 3ta
MOAEeNb UCCMefoBaHNA BblbOpa TaKTUK B KOH()IMKTHOW CcUTyauumn cTania
OCHOBHbIM WMHCTPYMEHTOM OMNpefeneHns cTpaTernii MHABUAA B KOH(IMKTE U
Obla MNOATBEPXAEHA COTHAMW WCCNefoBaTe/IbCKUX paboT U npofaHa B
KONM4YecTBe 60/1ee YeTbIpeX MUIMOHOB Konuia [3].

TaK, pacCMOTPUM CTpaTernm noBeLeHNs B KOH(IMKTHBIX CUTYaUUsAX:

1. TlpuHyXaeHue (conepHuyecTBo). WHAMBWMA, KOTOpbIA BblOMpaeT
[AaHHYHO CTpaTervto MoBefeHWs, CTaBUT CBOW WHTEpPEeCbl HAaMHOrO Bbille
NHTEpPecoB onnoHeHTa. CnefoBaTe/lbHO, MOXKHO CKa3aTb, YTO OHU €ro HUKaKuUMm
06pa3om He nHTepecytoT [4]. Bbi6op cTpaTernn NPpUHYXXAeHNs B UTOre CBOAUTCA
K Bblbopy — 06opbba waM B3aMMOOTHOLIEHMS. B opraHusaumu, BbI6OP
PYKOBOAWTENEM [aHHOW CTpaterMm — 3TO HEHaBWUCTb K PYKOBOAUTESHO,
HeXenaHue fenaTb MNOCTaB/IEHHble 334  KayeCTBEHHO, T.e. CHUWKEHMe
3 (heKTUBHOCTHN.

2. Yxop (n3beraHue). [aHHad cTpaterns OT/IMYAETCH XXeNlaHWeM He
BBA3bIBATbCA B KOH(/IMKT. OHa XapakTepusyeTcs HU3KUM  YPOBHEM
Harnpas/fIEHHOCTW, KaK Ha /IMYHbIe MHTEPEChl, TaK N HA UHTEPeChl CONepHMKa U
ABNSIETCA B3aMMHO, T.e. 3TO B3aMMHas ycTynka [4]. B opraHusauum, Bbibop
[aHHOW cTpaTernm OcCTaBMsieT COTPYAHUKOB B COCTOSHUWU «HEMOHUMaHUS»,
MoKasblBaeT 6e30TBETCTBEHHOCTb M He3aMHTEPECOBaHHOCTb HaYa/IbHYMKA.

3. YcTynka (npucnocobneHwe). JInyHocTb, BblbMpatoLLas
NPeVMyLLEeCTBEHHO [AaHHYK CTpaTeruto, CTPeMUTCA YWTU OT  KOH(QIUKTA.
Uenosek OLeHMBaET /IMYHbIE MHTEPECHI HUXKEe, YeM APYTUX NIOAEN. T.€. YeNOBEK,
MPUHUMAIOLWNIA  CTPATernMio YCTYNKM MPUHOCUT CBOWM WHTEPECbI B XKEPTBY
MHTepecoB onnoHeHTa [4]. B opraHmsauum  npucnocabnmearoLLmiics
PYKOBOAWTE/b MOKa3blBaeT CBOK MArKOTENOCTb, KaK MpaBu/io, He YMeeT
[enerMposartb MOSIHOMOYNA, a COTPYAHWKW MOMb3YHTCA BO3MOXHOCTHIO He
BbIMO/IHATL MOCTaB/IEHHbIE 334a4M.

4. Komnpomucc. KOMMPOMUCCHYK CTpaTteruid MoBeAeHUs MOXHO
OXapaKTepm3oBaTb Kak 6asiaHC MHTEPeCcOB KOHMIMKTYIOLWMX CTOPOH WU Kak
cTpaTerus B3auMHON npucnocobneHus [4]. Crparterns Komnpomucca B
OO/IbLUMHCTBE  C/ly4aeB  CMOCOOCTBYET  MOJIOKMTENlbHOMY — Pa3BUTUIO
MEX/IMYHOCTHbIX OTHOLWeHMn. CTpaTterMs KOMNpomucca B OpraHv3auum
3a4aCTyl0 ABMAETCA He3a(PMEKTUBHON, NOTOMY KakK MpPOSB/SETCA OT4YacTU B
MpMUCNoco61eHnn,

5. CoTpyaHMYecTBO. JINYHOCTb, MOMb3YHOLWASACA AaHHOW CTpaTerneit, Ha
OQWHAKOBO BbICOKOM YPOBHE OLEHMBAET WHTEPECbl COMEepHUKAa W CBOU
cobCcTBeHHble. OCHOBa AaHHOW cTpaTernv — 6anaHC MHTEPECOB W MpU3HaHWe
LLEHHOCTM MEX/IMYHOCTHbIX OTHOWeHuin [4]. CTtpaterma coTpygHU4YecTBa B
opraHusauum SBNSeTCA ONTUMaNbHOW: PYKOBOAWUTE/b MOMyYaeT KavyeCTBEHHO
BbIMO/IHEHHbIE 33fa4yn, COTPYLHUK >Ke, MOoMlyvyaeT [AOCTOVHbIA pe3y/bTar,
MOTUBALMIO, YYBCTBO COOCTBEHHOW BXKHOCTM 1 He3aMeHMMOCTU. Kak pe3ynbtart
— NOBbILIeHME 3NEKTUBHOCTH.
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B npouecce nposeaeHMA TecTa Tomaca-KunimaHHa npegnaraetca
pacCcMOTpPeTb CTpaTeruto rnoBefeHns B KOHMIMKTE PYKOBOAUTENA OpraHm3aumm
nnn npegnpusaTna. Ctpaterns COTPYAHUYECTBA ABNSAETCA CaMOW ONTUMasIbHOM
A9 ynpas/ieHus, NoMoraeT n3bexkaTtb He61aronpuATHbLIX UCXOLOB WU LaXxe
MOBbICUTb 3PPEKTUBHOCTb GU3HEC-MPOLIECCOB.

CnuncoK NCnob30BaHHbIX UICTOYHUKOB:
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YK 666.3-188 _ §
CPABHUTE/IbHbIN AHANN3 BUAOB MAOJIVIKM XVI Beka

Hypuesa A.A., Tyx6aTtynnvHa J1.M.
KasaHckuii HaluMOHa/IbHO VICCﬂe,D,OBaTeﬂbCKI/IVI TEXHONOMMYECKUIA YHUBEPCUTET, Ka3saHb

Heckonbko ThicAYeneTnin Hasag B Ermnte, BaBnnoHe u gpyrnx crpaHax
[PEBHEr0 BOCTOKa CYLLECTBOBa/O MPOM3BOACTBO KepaMUYeCKMX W3LeNUn un3
LLBETHOM TNINHBI, MOKPbITLIX [N1a3ypbto. MOHATME «MalioNnKa» accoLumnpyeTcs ¢
Ntanueil. MHOrMM M3BECTHO, YTO OHO MPOM30LWLIO0 OT Ha3BaHWUA WMCMAHCKOro
octpoBa Manbopka. VIMEHHO C 3TOro OCTpPOBa COr/IaCHO WCTOPUYECKUM
MCTOYHMKaM 3aBO3UN F1a3ypoBaHHble n3aenus us McnaHum [1].

Maionnka — BWA KepaMUKK, MOKPbITbIA O/IOBAHHON rnasypbto. OHa
ABNIAETCA OCHOBHOM W  HEOTHLEMJIEMOW  COCTaBMSAOLWENA  [AeKOpaTUBHO-
MPUKNaLHOr0 NCKYCCTBA 3MoXu Bo3poxkaeHus.

N3genna Mainonmnku oTaMyatoTcs OT 0ObIYHOM KepamMUKWM TeM, YTO Takue
N3LeNna MOKPbIBAOTCA ABYMSA Pas3/IMYHbIMK COCTaBaMW, a He O4HOW rNasypbio.
[MoBepX ONI0BSHHOW rnasypu rno 6enoMy «CbIpoMy» MaTepuasny pacrnmcbiBaloT
APKUMW KpacKamu, CNefOM Ha POCMMUCb HAHOCAT C/OW GnecTsLlei CBUHL0BOM
rnasypu. ocne yero nsgenue ooXxnraeTca npu Temnepatype 1000°C [1].

[aHHas TexHnKa focturna csoero pacuseta B XVI Beke. Bo3HWMKa HoBas
MaHepa pocnucu. MacTtepa MepeHOCUNIN  HEMOCPEACTBEHHO >XMBOMMUCHbIE
MOBeCTBOBATE/IbHbIE M300paXKeHUsT Ha 6toda. Takas Kepamumyeckas KapTuHa
nonyyunna HassaHue istoriati (nctopuatn). CrHOXeTbl 418 TaKUX KapTUH bGpannch
B OCHOBHOM M3 rpeyeckoin mudonorum n ns bubnum [2].
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ONd MTaIbFHCKOW ManonnKn Oblin  XapaKTepHbl MSTKWe, OKPYr/ble
(hopMblI, ipKas poCnMCb MO HENPO3pPaYHO rnasypu unmn no 6enoin obmaske. rog
MPO3payHoi rnas3ypblo, BbICOKYHO TemrnepaTypy 06XKura BblAEPXKMBa/IN CUHE-
3e/IEHbIE N )KENTO-KOPUYHEBble TOHA, YTO W OOYC/IOBUNO XapaKTepHYHO
KPacO4HY0 raMMy UTasIbAHCKOI MaliofINKK.

OHa noyYTM HMKOr4a He WCNONb30BasaCb A1 ObITOBbIX Leseil.
BbicTaBnannck Ha Lkadax v CTonax, Ha OTKPbITbIX MOJIKax, 40M0NHAS yOpaHCTBO
WNHTEPbLEPOB, MOKPbITble GNECTALLEN rN1a3ypbio U YKPaLleHHble APKOW rnasypbto
6511043, KyBLUMHbI 1 Basbl [2].

MepeTepneB HeKOTOpble W3MEHEHWS, Malo/IMKy pacnpocTpaHuiach B
FonnaHamn. Knaccuyeckas ronnaHAckas Manonnka — 3710 agkoe usgenue,
MOKPbLITOE HEMPO3payHoi 6eNor aMasbiO C POCMNCHIO B CUHE-TOYObIX KpacKax.
B pocnucy ronnaHACKMX KepamuyecKmx U3Lennii UCMosib30Ba/INCh CHOXKETDI C
HaLMOHa/IbHbIM KOJTOPUTOM,

ConnaHACKOM NANTKE MNPUCYLLUM MNen3axn, Kopabnm ¢ MNOAHATbIMM
napycamu, QUrypbl Kak npocTbIX /OAei, pblbakoB M Mnaxapei, Tak U 3HaTu,
BEPXOM Ha /owwaan unm B 600 Ha Lwinarax, MMHWaTIOPHbIE [LOMa, POCKOLUHbIE
3aMKW 1 BETPsiHbIE MefbHULbI [3].

Mo chopmam pa3nmMBasv CreynaibHbld PacTBOP, €CTECTBEHHBLIM MyTEM
HEMHOr0 NOACYLUMBA/IX, MOC/E Yero 3anekann B nedn. Cnegyowmnm LeincTBuem
MOKpbITUE Wu3pa3la 6enoil amanbio. KobasibTOM MO CbIpO/ MOBEPXHOCTU
NMPOPUCOBBIBA/ICA PUCYHOK. 04 BO3L4eNCTBME TemnepaTypbl TEMHbIN KOGanbT
NMPUHUMaN eCTeCTBEHHbIN [ANA TofnaHACKOM POCMUCKU CUMHE ro/ly6oi LBET.
VHTepecHO OCOGEHHOCTHLIO POCMUCK ABNANCA MHOFOKPATHbIA  00XKUr npu
HEBbLICOKMX TeMnepaTypax. brarogaps aToMy Kepammka CTaHOBW/acb NPOYHee,
COXPaHSAACh 40 HALLEro BPeMeHN.

CunTaeTcs, YTo TEXHONOMNM CO34aHUNA T1a3ypoBaHHON KepaMnKN MpULLIK
B [lpeBHIO0 PyChb C rpekamu, ¢ NPUHATUEM XPUCTMaHCTBa. HO pacLiBeTa pemecno
3pecb pocturno B XVI-XVIII Bekax. CHayana pPOCCUACKME CMeLManncTbl
KepamM/MyeCKO POCMMCKM  OCHOBBbIB/IMCb HA  ONbIT  3amnagHOEeBPONEencKnx
YXVMBOMWCLEB, HO CO BPEMEHEM POCMUCb MAUTKA W Nocydbl NpuobpeTaeT
HaLMOHasbHble YepThl [4].

[na Hee xapakTepHa KO/IOPUTHaA pocnucb. be3 Tpyaa MOXXHO Y3HaTb
Cpean NpPounX KepaMUYyecKmx U3Lenvin spkue naogsl PyccKoro MamoamkoBoro
MPOM3BOACTBA MO3BO/AKT XapaKTepHble CHXKETbl B COYETAHWUM C CaMOObITHOM
XY[LO>)KECTBEHHON TexHWMKOW. MacTtepa Onarogaps [006aBfeHNO  OKMC/IOB
MeTa/I/IOB  HayuYU/IUCb W3rOTaB/IMBATb  JINJIOBYHO, JKENTYH, KOPUYHEBYHO,
3eNeHyt0, PUONETOBYHO, BULLIHEBYIO U ApP. KPacKu. CHOXETbI 711 CBOUX U3AENNiA
mMacTepa Yepnann yallle BCEro 13 fiereHs, XXusHu, gopsl, ayHbl, U3 CMeXHbIX
oTpacnerd nNpuKnagHoro AmsaiHa. CpaBHUTENbHBLIA aHain3 CTUIEW MOXKHO
yBUAeTb B Ta6. 1.
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Tabnuua 1 — XapakTepnctuky smaos manonvkn XVI seka

XapaKTepHble WTanbaHckas MonnaHAcKas Pycckas
MpY3HaKu
OTTeHKuM CUHe-3eM1eHble 1 6esnble N cuHe-ronybble NNNOBbIE, XKENTbIE,
rnasypw XenTo- KOpWYHEBbIE, 3e/eHbIe,
KOpWUYHeBble (PMONETOBbIE,
CloxeTbl 3 rpeyYeckoii MPOCTbIX NtOAEN, 3HaTb (nopa, thayHa, nereHabl
mMudgosiormm n BEPXOM Ha fiolwaau, fjoma, N N3 XKU3HU
Brubnum 3aMKW 1 BETPSAHbIE MeNIbHULIbI.
W3genus 61103, KyBLUMHbI | U3pasLbl n3pasupbl 1 nocysa
¥ Basbl
Mpumecwn ana OKMCb 0/10Ba, KobGanbT MapraHeLl, OKMC/oB
rnasypein Mefb, MapraHeLl MeTa/1/10B

NTak, Maionuka $BNSeTcA OAHWM W3 BUAOB KepaMuKu, KoTopas
MOKPLIBAETCA  OfIOBAHHON rnasypbto. CyLLECTBYIOWME pa3nuusa  Mexay
rofNaHACKOM, WCNaHCKOM W  PYCCKOW  MallONMKOM OHM  0OYC/OB/EHBI
HaLMOHabHbIMW 1 CaMOObITHBIMW YepTaMU KOTOPbIE MPUCYLLM KaXXA0M TEXHUKE.
Bce Tpu BMAa pasnnyaroTcs CroXXeTaMu, TEXHUKOW POCMMCK, 1CMO/b30BaHNEM
OTTEHKOB nasypu, popmamu U3genuni.

CnuncoK ncnoib3oBaHHbIX MICTOYHMKOB:

1. Ky6e A.H. UtanbsiHckas maionuka XV - XVIII Bekos. CobpaHue
rocygapcteseHHoro dpmutaxa./ A.H.Kybe, - M. ckyccTeo, 1976. -126c¢.

2. NITanbsHCKas Maionnka anoxv Bo3poxxaeHust [SNeKTpoHHbIA pecypc] -
https://www.russian-mayolica.ru/our-story/style-epoch/italian-renaissance-
majolica/

3. FonnaHackas kepamuka. Oendt u ctune DELFTWARE [9neKTPOHHbIN
pecypc] — Pexkum goctyna: https://www.russian-mayolica.ru/our-story/keramika-
mira/delftware/

4 Macnux, C.A Pycckoe un3pasuosoe mnckycctso XV-XIX Bekos. / C.A.
Macnux. — M. 306pa3unTenbHoe NcKyccTeo, 1983. — 334 c.

© Hypuea A.A., TyxbatynnuHa J1.M., 2020

YAK 687.03
O BOSMO>XHOCTW NEPEPABOTKW
BEbIBLLUVX B YMOTPEBIEHUN IXXWHCOBbLIX N3AENMNI
B YCJIOBUAX CEPUNHOIO NPON3BOACTBA

HypTtamHosa P.A., HypTtamHoBa A.A., A3aHoBa A.A.
KazaHCKuii HauyoHalbHbIN UCCNefoBaTeNbCKUIA TEXHONOMMYECKNIA YHUBEPCUTET, KasaHb

B HacToswee Bpema npobnemMa  palMOHa/IbHOr0  MCMO/b30BaHUA
MPUPOAHbIX PECYpCcoB W repepaboTKM OTXOLOB, B TOM YMUC/E TEKCTU/IbHBIX,
CTaHOBUTCA BCe Bosiee akTyasibHOW. B Mupe exxerogHo nponssoamTcst okono 100
MAPA. eAvHUL, ofeX[bl, a 00beMbl OTXOLOB TEKCTW/IbHOW MPOMbILLIEHHOCTM
pocturaoT 92 MiH. ToHH/roa. Mo gaHHbIM Greenpeace KOMMYECTBO €XXErogHo
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www.russian-mayolica.ru/our-story/style-epoch/italian-renaissance-
www.russian-mayolica.ru/our-story/keramika-

BblGpacbIBaeMOl B MM1PE OfAeXAbl COCTaBNAET OKO/O 7 MJIH. TOHH. Takue 0TXoAbl
Hapagy C  NJAaCTUKOBbIMW,  META//IMYECKUMU W APYTUMUA  MOTYT
nepepabartbiBaTbCA W MOBTOPHO WCMOMb30BaThCA. Llenblo paboTbl ABMSNOCH
co3flaHune MNpoeKTa MPoM3BOACTBa MO NepepaboTKe ObIBLLEN B ynoTpebieHMm
O4eXAbl B TOBapbl HAPOAHOIo MoTpebneHns (rOTOBYHO LUBENHYH NPOAYKUMIO:
yex/ibl, CyMKM, Nnefbl, KOBPUKA U T.4.).

K 2023 rogy B PT nnaHupyeTca 3anycTUTb MYCOPOCXKMratoLLmMiA 3aBof,
KOTOPbIA CMOXeT eXerofgHo nepepabaTbiBaTb A0 550 TbiC. TOHH Mycopa, a
npeLBapuTeNbHO BBECTW pasfenbHblid coop Mmycopa. [poekT HarpaeneH Ha
pelleHne aKTyaslbHOM 3afaun yBefMYeHUs rnepepadbaTbiBaeMOCT BTOPUYHBIX
TEKCTU/IbHBIX ~ MaTepuasioB.  ABTOpamy  NpeasiaraeTcs  MUCNosb30BaHMe
TEKCTU/IbHBIX OTXOAO0B MNOTPebneHnss A1d MPOU3BOACTBA HOBOW  LUBEWHOW
npoayKuMn B obbemax, 6/IM3KMX K MPOMbIWIEHHbIM. B KayecTBe 00bekTa
nepepaboTKM MpegnaratoTca OblBLUME B YNOTPEONEHUN [KUHCOBble OPHOKMU,
MOCKO/IbKY VIMEHHO 3TOT BWJ OTXOAOB OT/IMYAETCA OT OCTa/lbHOW OAeXAbl
YHUULMPOBAHHOCTBLIO (DOPMbl U G/IM3KMMM XapaKTepUCTUKaMN MaTepuasios.
Mpefnaraetca  WUCNONb30BaHWE TEKCTU/IbHbIX OTXOA40B MOTPebneHns  ans
N3roTOB/IEHNS rOTOBbIX N3NNI (YEX/IOB LLUMPOKOrO Ha3HAYeHUs, NHTEPLEPHOIO
TekCTUNA (NOKpbIBana, KOBPUKK, CUAYLIKNA, N T.4.), CYMOK, MeHasI0B, PHOK3aKOB,
[PKNHCOBbIA MeX 1 T.4.) B CEPUINHOM 1 MacCOBOM MPOU3BO/CTBE.

B uenom, acCOPTUMEHT M3AeNniA, KOTOPbIN MOXET M3roTaB/MBaTbCA W3
TaKoro Cbipbs, LOCTATOYHO LLUMPOK M pa3HO06paseH. AHaIN3 MOAHbIX TEHAEHLMI
2020-2021 rr. nokasasl, 4YTO «[DKMHCOBaA MoOfa» OUYeHb akTyajlbHa W
BOCTpe60oBaHa. X04eTCs BbIAeNNTb OAHO 13 MOAHbLIX HarpaB/ieHNA — OAeXay u3
«PKMHCOBOIro mexa» (puc. 1a). MogHblin gom Gucci yKe O0TKasancd oT mexa
PeAKUX XMBOTHbIX, B3aMeH Au3aiHepbl NpeAnaratT pasHble BapuaHTbl NaibTo
N3 UCKYCCTBEHHOI0 Mexa. bbiBLIas B ynotpebieHMn [KMHCOBasA OAeXAa MOXET
MCMOMb30BaTbCA TakXKe MNPV W3rOTOB/IEHUN W3LeNUA B TEXHWUKE NTOCKYTHOIO
WwmnTba (puc. 16). MHorve n3genvs B NOCKYTHOM A€HUME CMOTPATCA CTU/IbHO U

\ 6
PUCYHOK 1 — a) «[DXMHCOBBIN Mex» [1, 2], 6) Moaenu n3aennia, M3roToBNEHHbIE
B TEXHUKE NIOCKYTHOrO WNThA [3, 2]

CnpoekTupoBaHa TexXHOMOrnyeckas nuvHMA (paspaboTaH Texnpouecc,
nogobpaHo 060pyaOBaHME) W paccuMTaHbl  OCHOBHbIE  3KOHOMWUYECKME
nokasaTenn MpPOM3BOACTBa TOBApPOB LUMPOKOro noTpebneHus (Y4exnbl, niegsbl,
CYMKU W T.4., pUC. 2) U3 ObIBWUMX B YNOTPEONEHUM [PKMHCOBBIX LUBEAHbIX
N30enuni.
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PucyHok 2 — [Mpumep nepepaboTaHHbIX DKUHCOBLIX W3AENNA B TOTOBYHO
LLIBEAHYHO NPOAYKLNIO

TexHonornyeckaa nvHUA npeanonaraet MNPUMEHEHME CTaHAapPTHOro
06opypoBaHms. OCOB6EHHOCTbIO MepepaboTKM ObITOBLIX TEKCTU/IbHBIX OTXO0B
ABNAETCA TLlaTeNIbHasA npeaBapuTeNibHas 06paboTka, TaK Kak B OO/bLUMHCTBE
C/lyyaeB OHM CWU/IbHO 3arpA3HeHbl, Heo4HOPOAHbI W COCTOAT W3 Pas/INUHbIX
BOMIOKOH. [Mpoueaypa nepBMYHON MOATOTOBKM BK/HOYAET B CeOA pas/iNyHble
TEXHOMNOrNYeckne onepaumum, B YacCTHOCTW: COPTUPOBKY, YAaneHue Mblu,
CTUPKY, XUMUYUCTKY, Ae3nHpeKumo 1 T.4. Cxema TEXHONOrMYEeCKON Lenoyku
npmeeaeHa Ha puc. 3.

CTHPEA 1
‘ mpHeM }—)| COpPTHPOBEA } > Te3HHpeKINT
CcOOPKA CYMEKH
VCTAHORKA

EpalTeHHe, VpIHTYPLL
o10eIuBaHne (UpH |——>| JSKOPHpOBAHHE, | ————>
HeodX0IHMOCTH) OROFTATETRHAT
copka H3IeTa l

VIAKOBEA

CYIOEA, ITAKEHHE

packpoil

KOHTPOIL
Ka9ecTBa

PucyHoK 3 — Cxema TEXHOMOrMYECKOMN LIEMOUKM

[Mpon3BefeH pacyeT TEXHOMOMMYECKOro nmnpouecca Mo nepepaboTke
[PKVHCOBbIX OPIOK B CUAEHUS 418 CTY/beB MpPU MOWHOCTM 120 Kr 0TX040B B
CMeHy. PacuyeT npou3BOAN/ICA UCXOAA M3 CpeAHelt mMacCbl O4HOrO ObIBLUErO B
ynotpebneHnn ngenusa 0,6-0,7 Kr Ha 0fHY 3arpy3Ky npoMbILL/IEHHOM MOEYHOM
MawnHbl 15 kr (25 en.). Hopma nepepaboTkum oTxofoB — 60%, Hopma
NMpoOn3BOACTBa Ha OHO roTOBOe M3denme: 3 WT. U3 2 [MKUHCOB. Tpebyemoe
KO/IMYeCTBO paboumx CoCTaBW/IO 6 YeNOBEK, CPeAHAs TPYA0EeMKOCTb n3gennsa 1,5-
2 Yaca.

BeccnopHo, NPOM3BOACTBO MOAOOHbLIX M3aenniA OyfAeT [0CTaTO4HO
TPYLOEMKMM, YTO OTPa3nNTLCA Ha UX cebeCcToMMOoCTU. OfHAKO, Ha CerOAHSALIHMA
[eHb 3KOHOMUKMN Pa3BUTbIX CTPaH OPMEHTUPOBaHbI Ha PECypcocOepexeHne v
OXpaHy OKpyXatoLeil cpedpl, ¥ 3Ta TEHAEHUMSA YCUIMBaETCA BO BCEM MUpE, a
MUpOBas  MPOrpeccMBHast  OOLECTBEHHOCTb  OT/IMYAETCA  3KOMOrMYECKUM
MWPOBO33peHNEM. B CBA3M C 3TWM, TEXHONOrMM MNepepaboTKM OTXOAOB,
HECOMHEHHO, OyayT HaXo4MTb BCECTOPOHHIOK MOALEPXKKY, B TOM YMUC/E CPeau
notpebutener. C60p ObIBLUMX B YNOTPeONEHUN IKUHCOBbLIX OPIOK, MOSBIEHME
Ha pPblHKE TakMX W3L4eNn, peknamHble MeponpuaTua u  T.4. OyayT
CMoco6CTBOBaTL  3KOJIOTMYECKOMY BOCMMUTAHUIO HaceneHus. [MepepaboTka
TEKCTU/IbHBIX OTXOLOB MOTPE6/IEHNS CHU3UT MOTPEOHOCTb B MEPBUYHBIX
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CbIPbEBbIX pecypcax W YMEHbLUMT KO/MIMYeCTBO OTXOAOB, MOAJIEXaLNX
3aX0POHEHNIO 1 06E3BPEXMBAHNIO.
Cnu1CcoK 1cnonb3oBaHHbIX MCTOYHUKOB:

1. [DKMHCOBBI MEX — NOCNEAHNIA NMNCK 3KO-MO/bl [SNeKTPOHHbIN pecypc].
— ONeKTpoH. AaH. — [M.]. : WordPress.com. 2014-2020. — Pexum goctyna :
https://hvoya.wordpress.com/2018/12/17/ksenia-schnaider/

2. [IDKMHCOBBIN MeX HOBOE MO/JHOE 3KOpeLLeHMe [DNeKTPOHHbI pecypc]. —
AnekTpoH. pgaH. - [M.].. Vogueru. - Pexum  pgoctyna
https://www.vogue.ru/fashion/favourites-of-
vogue/dzhinsovyy mekh_novoe_modnoe_eko_reshenie

3. XKeHcKoe crHee MHKMHCOBOE NaibTo CBOOOAHOMO Kposi € n0TepTocm|v||/|
DOLCE & GABBANA [3neKTPOHHbIW pecypc]. — ONeKTPOH. faH. — [M]
pinterest.ru Pexxnm focTyna
https://www.pinterest. ru/p|n/349451252333719156/

© HyTtpaumHosa P.A., HypTanHoBa A.A., AsaHoBa A.A., 2020

YAK 658.512.2 .
POJ1b NIACTUKW TINMHUNI
MNPU MEPEOJAYE NMPOCTPAHCTBEHHbBLIX ®OPM

OBcaHHMKoBa A.A., Kontawosa J1.HO., Bnacosa HO.C., TpeTbakosa C.B.
Poccuitckunid rocyiapcTBeHHbIA yHBepcuTeT M. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

Mpn nepegavye 0OBLEMHBLIX MPOCTPAHCTBEHHbLIX (HOPM C  MOMOLLGHO
HabpOCKOB, 3apMCOBOK, PUCYHKa 4acTo CTOMT 3afadva mno BblOOPY CTUUCTUKK
NNHWUIA NS HaUNydLero oTpaXeHus CyTu n3obpaxaemoro o6bekta. OcobeHHO
aKTyaJleH TakKoi BOMPOC MpW M300paKeHUM 4YenoBevyeckorW urypbl U B
MOPTPETHbLIX N306PAKEHMSAX.

Lieniblo paboThl ABNAETCA CO34aHMe XYL0XKeCTBEHHOWN Bblpa3vuTe/bHOCTH,
KOTOpas NoMoraeT nepejarb Ncux0-3MOLMOHa/IbHOE COCTOSIHME YerloBeka.

Bce, UTO OKpY>aeT Hac — TpexmMepHo. IMpu 3apucoBbIBaHUM OOBEMHbIX
(hopm Ha Gymare nepeg Hamu Wb ABYXMEPHas MIOCKOCTb NIUCTa. YMeHue
nepegatb NHO60M TPEXMEPHbIA OOBLEKT Ha [BYXMEPHOWN M/IOCKOCTM W eCTb
rnaBHas 3agada npu BbIMOMHEHUN pUCYHKa [1]. [naBeHCTByOWAs ponb TyT
OTAAeTCH IMHUN.

JINHWA — OQUH M3 rNaBHbIX XYL0XXECTBEHHO-BbIPa3UTE/IbHbIX NPUEMOB B
N306paXKEHNN PUCYHKA, BXKHEALLNIA NHCTPYMEHT rpadvkn. Kak 6bl TOYHbI He
OblIM NNHWW, OHW BCerfja YC/OBHbI, TaK Kak MepefjaroT Nvb BUAVMBIA B
OnpeAeneHHbIi MOMEHT BPEMEHM W MPOCTpaHCTBa abpuc (opM U rpaHen,
KOTOPbI MOXET M3MEHWUTLCSA B /OO0 MOMEHT. OMOLMOHa/IbHAA NaINTPa IMHAN
pasHoo6pasHa: OHa MOXXET OblTb TOHKOW, M3bICKAHHON W YKECTKOM, KONHOYEMN,
YrnoBaToW, PeLInTeNbHOM, CMeNIo, MOPbLIBUCTON W HeyBEepeHHOW, POo6Koi,
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NNaBHOM W NeByYeill, NErKOM M THKENON. Takke OHa MOXET WMeTb
MPOCTPAHCTBEHHbIA XapaKTep: TO YCWUAMBATLCA, TO OCNabeBaTb U COBCEM
ncyesatb, TO CHOBa MOSIBNSATLCA M 3By4YaTb BO BCO cuny [2]. JluHum B
N306paXKeHNN CpaBHUMbI C HOTamMu B Menoamn. HyXHO  «Cbirpatb»
npou3eefeHne Tak, YTOObl TMHUU-HOTbI 3BYyYa/Iv KaK CTPYHbI, OHU JO/KHbI ObITb
My3blKa/lbHbl, TOrga PUCYHOK MOMYYUTCA >KMBbIM W TPEMeTHbIM. JIMHUK
PasIMYHOro Xapakrepa Mo3BOMAKT /TAKOHWYHO peLlaTb MaacTUYecKne 3afayn

[1].

HTepecHO, YTO JIMHNW OKPYXKAKOT KaX0ro M3 Hac B 00bIAEHHOM XN3HW.
OHM noBClOA4Y: B 0O4YepTaHMsAX MPUPOLHOIO0 Mupa, B KOHTYpax rOpofoB,
NHTEPbEPOB, NMPeAMETOB ObiTa M AaXe B HAaC camux. B yepTax nmua 4yenoseka
MOXHO 0003HauYNTb XapaKTepHble JIMHUW, KOTOPble CMOCOOHbI He TOJbKO
NMoAYePKHYTb 0CO6EHHOCTM BHELLHOCTU MEPCOHbI, HO M 0TPasnUTb eé BHYTPEHHWUI
Mup.

B npeactasneHHoM paboTe MnacTMKa HEMPepbIBHbIX JIMHUIA  HeC&T
CMbIC/IOBYHO Harpy3sKy 1 BbIMOJHAET Cpa3y HECKONbKO (DYHKLMIA: OHa He TOJIbKO
CO3L4aET WANKO3MI0 MPOCTPaHCTBA M 00BLEMA, HO WM CMOCOGCTBYET nepegaye
XapakTepa /ltoaei, 3anevatnéHHbIX Ha Habpockax (puc. 1).

Mo XapakTepy JIMHWA HabPOCKM MOXHO OTHECTU K Tpém [eBu3aMm:
«["opofckas cpepa», «BonHa», «[UCKn».

JloMaHHble 1 pe3kre NMHUK 13 «FopoacKon cpefbl», MOAYNHAACH 06LLE
ANHAMUKe, NO3BOMAIOT MOKasaTb OTPaXeHWe XWM3HW 60/bLIoro ropoga BO
BHELUHOCTM Ntofei. YKecTKue, MpsMble, OHW YCTPEMNAKOTCA BBEPX, C/0BHO
HebOCKpEDOBLI Merarnoninca, nepeaasas YBepPeHHbI XapakTep ero COBPEMEHHbIX
xutenen. MNMpsAMONNHENHbIE, C OCTPbIMU YI/iaMin, OHU TakXke CTPEMUTENbHbI U
0060C06/1eHbI, AaXe NPW NepecevyeHnn Apyr ¢ Apyrom.

HenpepbiBHas NIMHWSA, BbINO/HEHHAsA 6€3 OTpbIBa NULLIYLLLEro MaTepuasna oT
nncta  bymaru, MOKPbIBaeT MOBEPXHOCTb JIACTA, Ha KaKMX-TO YydacTKax
BO3BpaLLasCb CHOBa M CHOBa, He Tepsist NPV 3TOM CBOEW /IOMaHOW YrioBaToM
CTPYKTYpbI, MOAOOHO MapLUPYTYy YenoBeKa B ropoe, NOCTOAHHO 1 HeMpepbIBHO
Ky[a-TO CreLlallero, 3afepXKMBaloLerocs B KakuMx-T0 Mectax fiMb Ha MWr,
WNHOTAa BbIHYX/AEHHOr0 NPOXOANTL OAMH U TOT XXe MapLUpyT CHOBa U CHOBa. Tak
nosBNAOTCA akKueHTbl [3]. HekoTopble y4yacTKM MOBEPXHOCTU «UCXOXKEHbI»
«B[I0/1b M MOMepeK», Ha 3CKM3e 3TO 0603HaYaeT 60/ee 3aTeHEHHbIe YacTy nuua
NN MPUYECKMN.

Cnepytowias nno3ng, B KOTOPYK Mbl Monagaem npyv nomoLuM Urpsbl
HEMpepbIBHbIX JIMHUA — 3TO CTUXMSA BOAbl. [1naBHble, TeKyuue, MArKue
HernpepbIBHbIE IMHUK, HAMOMMUHAIOLLME NIACTUKY MOPCKOI BOSHbI [4], nepefatoT
CMOKONHOE W NIErKoe COCTOAHME WU SBNAKOTCA  NPAMbIM - KOHTPAcTOM
CUCTEMATU3NPOBAHHBLIM IMHUAM MOA, AeBM30M «["opoackas cpepa». bnarogaps
3TOMYy CO3[aéTCA OLLYLLEHWe, YTO MIOAK, 3aneyaT/iéHHble Ha Habpockax 3Tou
rpynnbl, NPOTUBOMO/IOXHbI NMOAAM U3 «[TOPOACKOWN cpeapbl». B MX BHELLUHOCTM

35



OTpaKaeTCs XapaKTep XaoTWMYHbIX MPUPOAHLIX NVHWUIA, He COBMadatoLniA C
XapaKTepoM CUCTEMATU3NPOBAHHbIX W YETKNX IMHWIA XN3HW Meranoninca.

W\
J ud
s )

PUCYHOK 1 — BbINOMHEHNE MOPTPETHLIX HAOPOCKOB HEMpPEPbIBHON NIMHUENA B
nnacTuke «IOpoaCcKoW cpeapl».

CB0e0b6pasHbIi 1 HU Ha YTO He MOXOXMIA XapaKTep HenpepbIBHbIX TMHUN
MPUCYLL, Cnefytowlen rpynne HabpoCKOB B CTUANCTUKE «[UCKM». [MnaBHble
OKpYr/ible 04YepTaHUs MMEHT TMOCTOAHHBIA pPaguyc KpWBU3HBI, PUTMUKA
MHOrOKPaTHOro NMOBTOPAa KOTOPOr0 CMEHSETCA Pe3KNMU MepexofamMmn aKTUBHbIX
n3rnboB. 3a CUET 3TOr0 HabpPOCKKM, CNOBHO My3blKa Ha MIAaCTUHKAX U AMCKaX,
NMEIT HEOPAMHAPHbIW, AeP3KMiA XapaKTep, Kak 1 N300paXKeHHble Ha HUX 04N,

Bce 3T1 npymMepb! Jat0T NOHATL HEOTHEM/IEMYHO HEPTY KaXXA0ro Habpocka,
PUCYHKa, 3apWCOBKM, KOTOpas OTpaXKaeT M MnepefaeT He TONIbKO BHELLHME
XapaKTePUCTUKN 0OBEMHO-NPOCTPAHCTBEHHOW (DOPMbl, HO W XapaKTepHble
3AMOLMOHaJIbHbIe YepTbl N306paxxaemMoro 06bekTa Unm cyobekTa. XKuTenb ropoga
B MOCTOSIHHOWM CyeTe Meranosica npeBpawiaeTcs B OCTPOro, KOa4ero, Moxet
ObITb arpeccuBeH. UenoBek, XXWMBYLMIA Ha OAHOM [bIXaHUW C MPUPOAONA,
paccnabsieH, a njaBHble YepTbl €ro /uua OTPaKartTCA CMOKOWHbIMU
HernpepbIBHLIMA IMHUAMW. TOT, KTO [BWraeTcs B OAHOM pUTMe C My3bIKOW Ha
NIacTMHKax, Tak >Xe MHOrorpaHeH v HenpeAckasyem, Kak M cama My3blKa.
MpuBeAéHHbIE  NPUMEPblI  AEMOHCTPUPYIOT  HEOXMAAHHO  BOXHYHO U
HEOTbEMNIEMYIO  (DYHKUMIO WUrPbl  HEMPepbIBHbIX  IMHUIA  MpU  Nepegade
MPOCTPAHCTBEHHbIX (DOPM, KOTOPYH MOXXHO WCMOMb30BaTh B rpauyecKmnx
nopTpeTax Ans OTPaXKeHWs XapakKTepa M HacTpoeHus [5]. Jltoboe nmHelrHoe
N306paXkeHre HECET He MOJHbIA Habop MHGopPMaLMK 06 N306paKaeMOM 0ObEKTE,
OCTaJIbHOE Mbl JOPVCOBLIBAEM B CBOEM BOOOPAXKEHUN, NOITOMY 3MOLIMOHA/IbHOE
BreyaT/ieHne OT MPUMEHSEMbIX JIMHWIA TaK BaXKHO nepefaTb C MOMOLLbO
COOTBETCTBYIOLLEN rPaMOTHO MOA0OPAHHON NNACTUKK NIUHWIA.

Cnu1COoK NCNob30BaHHbIX UCTOYHUKOB:

1. MapmoH ®.M. PucyHOK M mofa-rpajmka: Y4YebHWK Ans BY30B. —
EkaTtepuHOypr: N3naTenbCTBO N'yMaHUTapHOIo yHUBepcuTeTa, 2004. - 256 c.;

2. Canero W.I'. Tpegmetr u dopma. WM3patensctBo «COBETCKUM
XYAOXHMK», 1984, — 304 c.;

3. Bnacosa HO.C., KonTtawwosa J1.FO. NMpakTuka-nneHsp. Kcnonb3oBaHue
CKETUMHra Kak TeEXHUKM BbICTPoro pucyHka. YT-M.: ®I60Y BO PI'Y nm. A.H.
KocbIrnHa, 2016. — 4,01 MB, 32 cTp.;
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4. MapmoH ®.M. Komnosmuua kocTioma. Opexaa, 06yBb, akceccyapbl.
YuebHVK and BY30B (3-e m3faHue nepepaboTaHHOe M AOMOMHEHHOE). - M.,
«Tpwuaga Nnwoc», 2002. — 312 c;

5. Konrtawosa J1.HO., Bnacosa HO.C. 3apucoBka KakK MOUCK HOBbIX
An3ainHepcKux peweHunin. YT-M.: b0y BO PI'yY mm. A.H. KocbirmHa, 2018.
— 8,66 MB, 62 cTp.

© OBcaHHMKoBa A.A., Kontawosa J1.HO.,
BnacoBa HO.C., TpeTbakoBa C.B. 2020

YK 685.34.01
XYOOXXECTBEHHAA BA3b
B PASPABOTKE TBOPYECKOW KONNEKLUUI
OBYBU 1 AKCECCYAPOB

OnguHckas E.N., Annbekosa M.W., TpeTbskosa C.B.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirmHa
(TexHonorun. AunsaitH. ckyccTBo), Mocksa

Kannurpagms — B MepeBofe C TPEYECKOro — «KPacWUBbIA MOYEpPK»,
MacTepCTBO M3ALLHOMO W rpagmMyeckoro nucbMa. Mctopmyecku kannurpadgpus
CONpPSXeHa Kak C pasBuTUEM LLUPUMTA U OPYAUIA NUCbMa, TakXKe CO CTUIMCTUKOWA
3BONIOUMN B XYLOXECTBEHHOM  TBOpuecTBe. Kannurpadua npuaaért
MACbMEHHOCTN 06pasHoe W  3MOUMOHA/IbHOE rpafuyeckoe BblpaXeHue,
6e3yCnoBHO, CO34aéT KOMQOPT BO Bpems 4yTeHusA. CTUAMCTUKA Kannurpadum
CK/IOHHa WM K YETKOCTU OYepTaHWs KOHTYpa, CMOCOBHOCTU MPOYTEHUSA Ha
ANCTaHUUN, NN K OpHaMeHTa/lbHOCTU B Yy3opax. B Kutae, Kak 1 B Apyrux
BOCTOYHbIX roCyfapcTeax Kanurpagus BbICOKO OLIEHMBAACh Kak MacTepCTBO
MPUCBOUTL rpaUUecKoMy CMMBOJTY CUMBOJIMYECKUIA U SMOLMOHA/TbHbINA CMbICTT,
[OHECTUN KaK CyTb (Ppasbl, Tak U UAeH, 1 YyBCTBO Kanaurpada [1].

B Poccun, KynbTypHO HacnefHwUUe cnaesH, Havbonee nonynspHbIM
NMPUemMoM [eKOpPaTUBHOIO WN300paXKeHNs TeKCcTa fABNseTcA BA3b. KoHUenums
MACbMEHHOCTN BA3bIO Obla nepeHsTa cnaBaHamu HOra w3 BusaHtuw.
OpHameHTa/IbHasA BA3b CNOXWUIach B Bu3aHTUK, a NOKe fersia B OCHOBY BA3N
FOXKHbIX C/IaBSAH, Y KOTOPbIX OblIN pa3paboTaHbl pasfinyHble eé CTUN.

BA3blo Ha3bIBaeTCA feKopaTUBHOE NMCbMO, B KOTOPOM OYKBbI CONMXKAKOTCS
N CBA3bIBAKOTCA, 006pas3ys HenpepbiBHbIA OpHaMeHT. BykBbl B BA3W MUMeOT
pasnnyHble pasmMepbl 1 nponopumn. Takke B TeKCT [06aBNAKTCA pas/IUYHONo
pofa YKpaLLeHus.

B coBpeMeHHOM Mupe Kaniurpagus pasHbiX HapoAoB Mupa WMeeT
OrPOMHYHO MONYNAPHOCTb Y MONOAEXMN. Monogple TanaHTbl PacrnucbiBaloT ero
34aHuns, NNaKaTbl, O4EXAY W LaXe NTI0AeN.

B paHHOW paboTe COBMELLEH COBPEMEHHbIA MONOAEXHbIA B3rNsh Ha
Ka/Innrpamio U JeKopaTUBHOE MUCbMO «BSI3b».
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OfHUM 13 HOCUTENe COBPEMEHHOTO B3r/ifAa Ha Kanurpaguio SBnseTcs
XYOOXHUK-Kainurpad —avsariHep m3 Poccun, 3HaMEHUTbIA BO BCEM Mupe
aBTOPCKMMU  MPOM3BEAEHMAMU B CTUAUCTUKE «Kanaurpagpgutuy»  lokpac
Namnac. MognnHHoe uMmsi Kannurpada — ApceHuid TbikeHkoB, 1991 ropa
poXaeHus. MecTo ero poxzaeHusa ropof KanvHuHrpag, B HacTosLlee Bpemsa —
NOAMOCKOBHbIN KoponeB. Mo pacckaszam ApCeHWs, ero AeTCKue rodpl 6bim
TSXKENbIMU U CYLLEeCTBOBa/1 OH B 6e4HOCTU. Ha 3aHATUA TBOpYeCTBOM ApCeHus
MOATONKHYNN TpapduT Ha CTeHax M OGETOHHbLIX OrpaXAeHuUsX Mo JINHUAM
YKeNe3HOAOPOXHbIX MNyTeld, KOTOpble OH BWAEN B OKHax 3aropoHbIX
3NEKTPUYECKUX N0e3A0B. ITO 6bin ganékmin 2005 r., korga ApCceHnin nNprobpén
ana cebst 6annoH C KpackoWl, M CTajl pa3pucoBbIBaTb Teramu W giotamu
aBTOrapaxul U CTEHbI 34aHNIA.

Y>ke Nno OKOHYaHuMM 9 Kracca cpefHero yyebHOro 3aeefeHus ApCeHus
3auncMnn Ha akynbTeT 3KOHOMUKM pervoHasibHoOro Konnemka. B nepuop
00yYeHVss OH BCTPeTUN XyLOoXKHUKA AHApesa AHTe. /IMEHHO OH nokasan emy
MHOrVe CEeKpPeTbl HACTOSALLEr0 rpauyeckoro Teopyectsa. B 10 Bpemsi ApceHuit
0CO3HaJ1, YTO rpaurka — TPYLHOE Aefo, U CTasl OTHOCUTLCS K 3TOMY TBOPYECTBY
CepbE3HO. HemanoBaXHbIM Obl/I0 HANTU OTANYME MEXAY WCTOPUYECKON W
COBPEMEHHOW Kannurpamein. Victopuyeckas CTaBuna akLeHT Ha Habpocku U
NIAHUK, UTHOPUPYS WMMPOBU3ALUI0 W 3KCMEPUMEHT. APCeHWU npesnoyén
aBaHrapfHoe peLueHue, 415 TOro 4Ytobbl 6bI10 BO3MOXKHO MPeCcTynaTtb YCTOU U
TBOPUTb YTO-TO MHOE. B OCHOBY Ob1/1M MOMOXEHbI FOTUYECKME U KUPWU/IINYECKNE
LIPUATBI.

C 2008 roga ApceHuii yxke paboTtan nof ncesAoHNMOM «Iokpac J/lamnacs.
MepBbliA TEPMUH MPULLEN N3 CNIEHTa YIMYHBIX TBOPLOB U 0003HaYaeT AenCcTBue
«MONTW N300pasnTb UTO-HUOYAB». «Jlamnac» — Becénasa pudgma, KOTOpyH OH
CyMen BblgyMaTth.

[MepBOHaYalbHbIM  OOLLENPU3HAHHBIM  XY[L0XKECTBEHHbIM  OOBEKTOM
Mokpaca 6bin cBof Ha ynuue TonmadveBa B EkaTepuHOypre. PaHee 3710 Oblna
HeocBeLlaemas NoABOPOTHSA, KOTOPYHO MECTHOE Hace/IeHMe NOCeLLann Kak TyaneTt
00LLEeCTBEHHOro HasHayeHus. bnarogaps (ectuBano «CTeHoOrpauT» "
[evictemam okpaca, pacnucasLlero CTeHbl MHOXECTBOM TEroB B W3BECTHOM
CTWU/IEBOW HanpaB/eHHOCTN, B HACTOALLEe BPeMsi 3TOT afpec — MOnynspHbIiA
O0OBEKT BO BCEX 3KCKYPCUMOHHBLIX MNporpammax Mo LOCTOMpPUMeYaTe/lbHOCTAM
YpasibCKOM CTONNLbI. VIHTEPECHBLIM ABSETCA TOT (PaKT, YTO, EC/IM UMETL NpK cebe
YNbTPaMOIETOBYIO S1aMMy, BO3MOXKHO, KPOME OCTa/IbHOr0, PaCCMOTPETL TEKCT:
«All your walls are belong to us» («BaLun cTeHbI MpUHAANEXaT Ham») [2].

Pacrnincas B 2015 rogy rotMyecknm WpnQTom Kpbily gabprkmn «KpacHbii
OKTA6pb», Mokpac JTamnac 611 3aHecéH B KHUry pekopgos I'mHHeca. o cBomm
pasMepam 3TO Npou3BeAeHMe CONOCTaBMMO C 22-3TaXKHbIM 34aHMeM NoLWaabko
1625 KBagpaTHbIX MEeTPOB. bbio M3pacxogoBaHO 60/blUe CEMUCOT NIUTPOB
Kpacku 3a [iBa fHsA paboTbl.
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Ha cTtaHumm meTpo Kypckaa XyAOXKHUK pacnucan nos nepexoga c
Kypckoro Bok3ana o «ATpuymax». B opopmneHnn 3epkan n CUHen NOACBETKY,
KOTOPYIO BK/IOHAKOT Be4epOM, POCMUCL CMOTPUTCA BrevatastoLle [3].

Mo 3aka3ly Hooil TpeTbskoBkn B 2018 rogy M. Jlamnac co3gan K
BbICTaBKe, MOCBAWEHHON B. BepelwjarvHy, coopy)XeHue Ha (hacafe 34aHus.
3puTensam npegnarasiocb 0Trafatb BOCEMHaALATb C/OB, KOTOpble Oblau
3aBya/iMpoBaHbl B paboTe lMokpaca. MNpu aTomM He MpocTo yragaTb pasbl, a
MpoaHaIN3NPOBaTh U Pa3bACHUTb, MOYEMY KaiMrpapusa copmMmpoBaHa MMEHHO
Tak, a He nHave.

Cnepfyowmin MmpoBor heHOMeH — camoe 60/1bLLIoe KanamrpaghuTii — 6bIn
onpenenéH lNokpacom B MockBe. OAMHHaALaTb ThiCAY KBajpaTHbIX METPOB
cocTaBun pasmMep paboTbl. Bbin 3awmdgpoBaH croraH (yTO0MLHOrO Kyba
«JIOKOMOTMB», KOTOPbI 3BYYasl KaK «Y Hac CBOI MyTb».

BAoxHOBMBLUMCE — paboTaMM  CBOEro  COOTEYEeCTBEHHMKA  MacTepa
«KannurpagpuT» papaboTtaH OPHaAMEHT, coYeTaroLLmMi B cebe KOMNO3ULUMIO U
LIBETOBYIO nanuTpy pabot [lokpaca Jlamnaca v CTUIUCTUKY CNaBAHCKOM
XY[0XECTBEHHOI B3N,

OCHOBOW OpHaMeHTa AB/ATCA NPOCTble reOMeTPUYECKMe (DOPMbI - KPYTU
NN KBaApaThbl, PACNoNOXeHHbIE B HECKO/IbKO C/IOEB OT MEHbLUEro K 60/bLUemy.
Moyt Mo BCeX BapuaHTax OPHaMEHTa, BHYTPU TEOMETPUYECKUX Uryp
LIMK/IMYHO pacrosoXKeHa cnaBsaHCKas BA3b [4].

[ns npegaHus opHaMeHTy 00/blUen ayTEeHTUYHOCTU W Lapma POAHONA
CTOMMLbI BbII0 UCMO/b30BAHO B BA3W CaMO Ha3BaHWe ropoga (cnoBo «MoCKBa»
MCMO/Ib30BAHO B HECKO/IbKUX YPOBHAX MPUHTA, B Pa3/INYHOM pasmepe), a Takxke
y3HaBaeMble Ha3BaHUS Pa3/INYHbIX 00BLEKTOB MOCKBbI (XKene3HO40POXHbIX
BOk3asioB:  KasaHCkuiA,  JleHWHrpaackuid,  FApocnasckuii,  [MaBeneukuii;
asporopTos: Jomoaenoso, LLiepemeTbeBo, BHYKOBO).

B opHameHTe MCNo/b3yHTCA CBET/IO-CUHWNIA, KUPMMYHO-KPACHbIN, 6efblIi,
YEPHbI LiBETA, & TaKXXe UX OTTEHKM.

Ha ocHoBe pa3paboTaHHOro opHameHTa CO3JaHa COBPEMEHHAsA KOeKLus
00yBM 1 akceccyapoB nog aesnsom «Ireometpus Mocksbi» (puc. 1) [5].

PucyHoK 1 — ABTOpCKasa Konnekumsa nog gesnsom «I eometpma MocCKBbI»

B crtonmue Poccum npobnema 3arpsasHEHHOCTW BO3Ayxa, a Mopor u
3aabIMneHuns, kak netom 2010 roga, n npoumx YpessblvainHbix CuTyaunii CTont
[,0B0J1IbHO 0CTPO. OceHbio 2019 roga KoMmnaHma, 3aHMMaroLLLasacs Npon3BoACTBOM
pecnupaTopoB, OO0 «PecnupaTopHbIA KOMINEKC», OpraHM3oBana KOHKYpC,
OAHOWN W3 Ueneil KOTOPOro ObIIO CO3L4aHWe OPUIMHANIBHOIO MPUHTA ANA UX
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pecnupaTopoB, npeAHasHayeHHbIX, B TOM u4ucne, ana UC. bbina nonbiTKa
OpraHNM4yHO BMNNCaTb NPEAJ/IOKEHHbIA aBTOPCKWIA HOBbIA MPUHT B AW3aiiH
PecnmpaTopoB AaHHOW KoMMnaHuu [6-7].

Cnu1CcoK NCNonb30BaHHbIX UCTOYHUKOB:
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4. EropoBa A.E., AnnbekoBa M.. OpHaMeHT KaK CBS3YHOLINIA 3NEMEHT
matepuana v opmbl B KocTioMe/ /MexXayHapoaHas HayyHas CTyaeH4Yeckas
KOH(bepeHUMss  «V/IHHOBaUMOHHOE  pa3BuUTUE  JIETKOW W TEeKCTWUIbHOM
MPOMbILLNEHHOCTU». — M. 2019. C60pHMK maTepuanos. Y. 1. C.70-74

5. CepukoBa A.H., Annbekosa M.N. XynoXecTBeHHOe MOZeMPOBaHNe
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YK 658.34.01
AHAJIN3 KOPEMCKOIO KOCTIOMA
19 TPAHCOOPMALW EIO 3/IEMEHTOB
B KOHTEKCT COBPEMEHHOW MO

OnanHckas E.N., PbikoBa E.C.
Poccuitckuid rocyapcTBeHHbIV yHnBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B TeyeHun nocnefHUX gecatnnetmin KOXXHOKOpencKas KynbTypa akTUBHO
3aBOEBbIBAET CepALa MUIIMOHOB /KOAEN NO BCeMy MUPY, 1 Poccus He oKasasiacb
B CTOpOHe. Pa3BuTWe 1 pacnpocTpaHeHue BAUAHUS KOPENCKOW Momn-KynbTypbl
(«Kopeilckor  BOMHbI»)  SABNAETCA  KOMMEPYECKMM U UAE0NOrMYECKUM
npeanpuATUEM, C MNOMOLLbIO KOTOPOro B KOHUe 90-x rofoB, BO BpeMA
39KOHOMWYECKOT0 Kpu3mca, NpaBuTenibcTBO HOXKHOM Kopen pelumnno nofHATb
9KOHOMWKY CTpaHbl. «Kopeickas BO/MHa», Xanlo SBASeT CO60M APKYH
AEMOHCTPaUMIO rNOKaim3aumMm, Korga TeHAEHUMW COBPEMEHHOW MMPOBOWA
Ky/NbTypbl CNMBatOTCA C HOBbIMM CMOCOO6AMU  BbIPOXKEHUS  HALWOHAIbHOW
Ky/IbTYpbl, YTO MNO3BONSAET MOALEPXKMBATb MECTHYHO Ky/NbTypy B MWPOBOM
KOHTeKCTe. Ha AaHHbIi MOMeHT «Kopelickasi BOMHa» SBNSETCA WMCTOUYHMKOM
TeHAeHUnin obwemmnpoBoin mogbl [1].
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Llenbto  Hawero wuccnefoBaHusA  ABNSETCA  BbISAB/IEHWE  3/1EMEHTOB
KOPemnCKOro HauMoHa/IbHOro KOCTHOMA, aKTyaslbHbIX A1 TpaHcjopmauun B
KOHTEKCT COBPEMEHHOI MOAbI NMPU pa3paboTKe KOMTEKLMUN MY>KCKO 00YBMU.

B xope cBoein nctopum Kopes nobbisana nog BANAHUEM pasHbIX HAPOLOB:
CKU(bl, MOHIO/1bl, KATaMLbI, AMOHLbI. A B cepeanHe 20 Beka 6blna pa3feneHa Ha
ABa rocygapcrtsa: ogHo nog npotektopatom CLLUA (KOxHas Kopes), BTopoii nof
npotektopatom CCCP (KHAP). Takum o6pasom, HOxkHas Kopes asnsertcs
HOCUTENEM YHNKA/IbHOW CMECK ThbICAYEIeTHE a3naTCcKom 1 3anafHoin KynbTypbl

[2].

Ofexpa, fBngwowascd nNpeaMeToM  MOCTOSAHHOIO — MCMOJb30BaHWUS
4e/I0BEKOM, MOABEPXKEHA M3MEHEHWAM B BEKaX WCTOPUMU He MeHbLUe Mpo4mnx
Ky/NIbTYPHbIX 00bEKTOB. B LeNfx BbIBNEHNUSA NPUYNHHO-C/IEACTBEHHbLIX CBA3EN B
PasBUTUN TPaaMLMOHHOIO KOPENCKOro KOCTIOMa W nogbopa akTyasbHbIX
XY[O0XECTBEHHbIX 3/IEMEHTOB MPOBEAEH PETPOCMEKTUBHBIA aHaIn3  €ero
CTaHoB/eHUS (Tabn. 1).

Tabnuua 1 — AHann3 pasBUTNA KOPEMCKOro KocToma

anoxa [Jara BnuvsHue (NprynHbl) OT/nynTeNbHbIE 0CO6EHHOCTH
(cnepcTeus)
Korypé (3 | 3Bek o | Haberu ceBepHO-CMBUPCKMX 3anmMcTBOBaHMe XaH60Ka y
BeK [0 H.3. KOYEBHUKOB CKU(O-CUOMPCKOA | KOUEBHMKOB, NOSB/IEHNE HOrOpY
Ha. -7 KyNbTypHOI cdhepbl (6ny3ka), uxuma (10bKa) 1 NagKm
BEK H.3.) (wraHbl). LLlamaHcKre MOTuBbI U
pUTyasibHas CUMBOJIMKA B YKpaLLeHUsAX
ofexapbl
Kopé (10- | 13 Bek MwupHoe cornaLleHune ¢ Uxmma yKopoTU/Iach; Horopu
14 Beka H.3. MOHT0/bCKOW UMNepuen - YKOPOTWU/IACh 1 CTasa 3aBA3bIBATHCA
H.3.) MOHTO/IbCKME MPUHLECCHI, OJMHHOW NEHTON Ha rpyaum, a He
CTaBLUWE XXEBHAMW Y/IEHOB MOAMOACKLIBATLCSA, PyKaBa CTau Crerka
KOPenCcK1x npaesLLmMX Kpyros, 3aKpyrnaTbCs. PacTUTeNbHbIN
npvBe3nu ¢ coboi Moay OpHaMeHT
YacoH 15 Bek YKpenneHue Tpaguumi Opfexpaa ocTtaBasiacb CBOGOAHONA 1
(14-19 H.3. MPOLLINIOro — MNO/INTUKA MeLLKOBATOM. [1BOpPSHE MY>KUNHbI
BeKa H.3.) npassLen AuHacTun HOCW/IM YyHUXMMaK(xanar).
JekopupoBaHue ofexabl
KOMOWHMPOBAsIO B cebe LamMaHCKyHo
CUMBO/NKY W PacTUTE/IbHbIE MOTHUBBI.
XaH60K 21 Beka H.3. — Konusa xaHboka
YacoH 17-18 BnusHmne 3anagHoii KynbTypbl, OcCHOBHas LUMpWHa Yoropwu bbina
(14-19 BeKa H.3. | CMPOBOLMPOBAHHOE 3MOXO0M CKOHLIEHTpUpOBaHa Ha 6éapax, v
BeKa H.3.) Benukux reorpadmyeckmx XaHO0K Bbl/1 MOX0X Ha KPUHONMH
OTKPbITWI
YacoH 18 Bek AKOHOMUYECKMe Npobembl Y [elweBneHne o4ex bl NpUBeno K
(14-19 H.3. rnocne AnoHCKO-KOpPencKom MaKCUMa/IbHOMY B UCTOPUN
BEKa H.3.) BOMHbI 1592-1598 rogos. YyKOpauMBaHuto Yoropm — 61y3ka
nepectasa NpuKpbLIBaTh rpyab
Kopesa Ha | 19 Bek [Jorosopbl ¢ AnoHueld, CLUA, 3anpeT YyHUXMMakK, 3aMeHa ero Ha
3aKare H.3. Poccwueit, 1 np. OTKPbIIN CTpaHy | Typymaru (Kopoye pykasa 1 Nofon,
YocoHa 1 CNPOBOLMPOBANIN HOBBIV 3Tan | HET pa3pesoB). Y AAMHEHUE Yoropu Ans
BO3/ENCTBUS CO CTOPOHbI 3aKpbITUA TPYLAM Y NPUAAHNA OfexX e
3anafiHoi KynbTypbl «MPUCTONHOr0» BMAa
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Kopes 20 Bek AHHeKcua FAnoHrel, a no3xe MonHoe BbITeCHEHWE XaHboKa
H.3. pasfeneHune Ha fiBa rocyfapcTsa | O4exzaon ¢ 3anaga. XaH60K — ogexaa
nog, npotekropatom CCCP u NNLWb ANS LepeMOHUiA 1 hecTvBanei
CLIA
FOXHas Havano | NocygapcTBeHHasd nonvtumka PocT nonynspHocT1 xaH60Ka B
Kopes 20 BeKa | nponaraHfbl KynbTypbl Kopeu KauecTBe MOBCEAHEBHON OfeX/bl U
H.9. BHYTPW CTpaHbl 1 CTpaHam Hapsaa Ans Be4epuHoK
3anaga.

Mo pesynbTatam aHanm3a cfenaH BbIBOA, YTO TPaAULMOHHBIA KOPENCKINiA
KOCTIOM (POpPMMPOBa/ICA MNpU BMeLLATeNbCTBE APYrMX HapoAoB, OfHaKo, B
KOPENCKON KynbType 3a/oXeHO TPEerneTHOe OTHOLWEeHWe K Tpaguumsam u
CTPEMJIEHME K WX COXPaHeHMI0. TakK W CerogHsa Kopewubl 6eperyTt CcBoe
HaLMoHa/lbHOe Hacneane 1 nepefatoT ero HOBbIM NMOKOJIEHUSM.,

B TpaanumnoHHon KynbType Kopen BaXKHYHO PO/b UIpatoT LiBETA — KX bIN
M3 HUX WMeeT CBOE 3HayeHue, CBOE HaCTPOEHME W CBOK KayeCTBEHHYHO
XapaKTepucTnKy. OCHOBHble LiBETa, KOTOPble OTHOCATCA K MATU 3/eMeHTam
KNacCUYeCKOM KOPEMCKON KynbTypbl: 6efblid, KPacHbIA, CUHWUWA, YepHbINA,
XenTblid. OHW Ha MNPOTSXKEHWU BEKOB WCMOMb30BA/IMCb B KOCTHOMax B
COOTBETCTBUW C UX MAEWHBLIMY 3HaYeHMsMN [3].

B coBpeMeHHOM MUpe KaXKablIV LIBET HECET B cebe pa3HO06pa3ne 3Ha4YeHWM.
CoO0TBETCTBEHHO, OT BbI6Opa LiBETa U3AENNSA 3aBUCAT Bbl3blBAEMbIE VM 3MOLMN,
accouuaumm, 4To B/MSET Ha €ro BOCnpuATMe notpebutenein. Ons Bbibopa
LIBETOBOIO PeLLEHNS KONNEKLMM HamK NPOBeeH aHan3 CUMBOINKMN LiBeTa (Tabn.
2), Ha OCHOBaHMM KOTOPOro OCHOBHLIMU LiBETaMK pa3pabaTbiBaeMoli KONNEKL N
CTaHyT: CUHWIA 1 30110TOW.

Tabnuua 2 — AHann3 CMMBOJIMKM LiBETa

LiBeT HanpasneHus | BpemeHa | Ctuxusa | Kayectso lNprvMeHeHwWe LiBeTa
roga B TPaguLMOHHOM
KocTiome Kopewn.
JunHacTtng YocoH
Benbiit 3anag OceHb MeTann | YuctoTta fyxa CTIOM Hapofa
KpacHsli1 tOr Jeto OroHb | [docTatok, CBafiebOHbIn Hapag
6naronosnyune
CuHwin/3eneHblli | BocTok BecHa [Jepeo | CTabubHOCTS, KocTiom
NMOCTOAHCTBO nmnepaTpuLpl
UepHblii Cesep 3nma Boga Co3upgaHuve KocTiom
YMHOBHMKA
XenTbliii LleHTp KoHey, 3emns LleHTp BceneHHoli | KOCTHOM KOpPONeBbI
neta

[MepBOObLITHLIM CMOCOOOM 3aMncK ABNSETCA CUMBOIMYECKOE N3006paXKeHMe
NMPeAMETOB OKPYXXEHMWS: >XMBOTHbIX, PacTeHWr, MpeAMeTOB ObiTa, a TaKXke,
npuaaHne MM CakpasibHbIX CMbICM0B. OTW CMMBOJbI U ABMSKOTCA OTMPaBHOM
TOYKOW /19 CO3[aHUA TPAAMLMOHHBIX OpHaMeHTOB Hapogos Kopen [3].

Kopelickve opHameHTbI ABSAKOTCA NPOAYKTOM YHUKA/IbHOTO KY/IbTYPHOIO
Hacnegms. B pesynbTate aHa/mM3a IMTepaTypHbIX MCTOYHUKOB HaMW BblAeNeHbI
caMmble MOMynsipHble B HApOAHOM KOCTIOME OpHaMeHTa/lbHble MOTWBbI:
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N306paXKeHNS XKMBOTHbIX, PACTEHWNIA, TEOMETPUM, & TaKXKe N300padKeHue nerisaxa
(puc. 1).

PucyHoK 1 — lNpumepsbl opHaMeHTa

CambiM/  UMTUPYEMbIMU U3 TPaAULMOHHBLIX OPHaMEHTOB ABMAKOTCA
pacTeHns 1 reoMeTpu4eckne MOTUBSI.

Mo pe3ynbTataM aHain3a KOPEWCKOro HaLMOHa/IbHOro KOCTHOMAa Hamu
BblOpaHbl 3/IEMEHTbI, KOTOpble OyayT TpaHCHOPMUPOBaHbI B  KOMEKUMIO
COBPEMEHHOI MY>XCKOI 00yBU «K-Pattern» (puc. 2).

yFywvy

PucyHok 2 — Konnekuus «K-Pattern», asTop OignHckas E.WN., pykoBoauTeNb
PbikoBa E.C.

ANeMeHT HalUMOHa/IbHOTO KOPEMCKOro KoCTioMa XaHb0Ka — 4oropu nMeet
0COOYH) KOHCTPYKUMIO — MepeaHas yacTb 6/1y3KM aCMMMETPUYHA, OfHa 4acTb
HaxoguT Ha fApyryto. Popma KOHCTPYKLUM MYXCKO 00yBM MNOBTOPSeT
acMMMeTputo xaHboka-vyoropu. basosble LBeTa KONIEKUUN CUHWIA 1 30/10TOMN.
3HaYeHNa 1 XapaKTepUCTMKN CUHEro LBeTa B KOPENCKUX Tpaauumax Hanbonee
APKO NPeACTaBNAIT MYXUMHY, TakKe CUMHUIA LBET B KOPEMCKOW KynbType
ABNAeTCA OonuueTBopeHnem BecHbl. CnefosaTtenibHO, CUMHWIA LBET Hambonee
aKTyasieH Ana UCMO/b30BaHUS B KONMEKLUMM MY>XCKOW 00YBN OCEHHE-BECEHHErO
cesoHa HOCKW. [na npugaHus o6yBM cTatyca «/IHKC» [OMOSHUM MOAENN
OTTEHKOM Xe/ITOro Lpeta — 30/10TOM. [leKoprpoBaHue U3Lenil reOMeTPUYECKUM
KOPEMNCKMM OpHaAMEHTOM BbIfENAETCA Cpean MPoYMX CBOEW abCTPaKTHOCTLIO U
TaWHCTBEHHOCTLIO [4].

Taknm 06pa3om, Hamy MPOBeLeH PETPOCNEKTUBHbIM aHaIN3 KOPeCKoro
KOCTIOMA, BbIfIB/IeHbl 3/1EMEHTbI, TpaHcopmauns KOTOPbIX B  KOHTEKCT
COBPEMEHHO MOfbl Hambosiee akTyaslbHa, pa3paboTaH 3CKWU3HbIA MNPOEKT
Konnekumn «K-Pattern.

Cnu1COoK NCNob30BaHHbIX UCTOYHUKOB:
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YK 685.34
NMPUMEHEHWE CUCTEMBbI 5S
HA YYHACTKE OTAEJTA PASPABOTKN N BHEOPEHUA
ACCOPTUMEHTA MOJEJIE/ OBYBU

Opnosa O.C., benuukas O.A.
PoccuiAickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

Ha npoTshkeHMn nocnegHnX AecATKOB NeT B PoccMm MOXKHO 3aMeTUTb
TEHEHUMIO MOBbLILLEHHOr0 MHTEpPeca K CUCTEME ynpaBieHnUs NpeanpusTueM, K
BOMpocam MeHe[pKMeHTa, HOBOBBEEHUI 1 Npeobpa3oBaHnii B CTPYKTypax [1].
Kaxxkgasa KoMnaHus MMeeT CBOW MHAMBUAYabHbIA NOAXO[ K PELLEHUIO 3aaay no
YNYULIEHUIO M COBEPLLEHCTBOBAHUIO. NS [OCTMXKEHUS MOCTAB/IEHHbIX LieNei
MPUXOAUTLCA pa3pabaTbiBaTb 0COOYHO KOHUENLMUIO PaboTbl BHYTPY KOMMaHWUU U
cnefoBaTb onpeaenéHHbIM npasunam. PacCCMOTPUM NPUMEHEHME CUCTEMbI 5S Ha
y4yacTKe oT[ena pa3paboTKu U BHeApeHUst accopTumeHTa 06ysn (OPUBA).

[nsa peannsaunmn ycoBepLLIEHCTBOBaHUS paboTbl HE0OX0AMMa KOMaHAa Nn
rpynna y4acTHWMKOB, KOTopas OyaeT aHasm3uposaTtb Npobnembl, npegnaratb
Mepbl 60pbObI C HAMW 1 BOMJIOWATL MX B peasibHOCTb. B cocTas rpynnbl MOryT
BOWTM /fMua, KOTopble paboTaloT B OTAe/ne pa3paboTkn. Hanpumep,
PYKOBOAWTENb OTAENa, CTapLUNA CrieuuanuncT, ausaiHepbl 1 Mogenbepbl. COCTaB
MOXXET BK/OYaTh B cebs OT 4-6 4enoBeK. Y NHOO0M KOMaHAbl AO/MKEH ObITb
nnaep, KOTopblid 6yaeT oTBeyaTb 3a BCHO [AeATENIbHOCTb paboyeil rpynmnbl U
NPOBOANTL  eXeHefeNbHble OT4YETbI O  BbIMOJIHEHHbLIX paboTax nepej
PYKOBOACTBOM. Bce y4aCTHUKM rpynrbl MOryT BHOCUTb U3MEHEHMS B TEKYLLME
NPOLLECChI, BOB/EKATb ELLE COTPYAHUKOB, €C/IN 3HAHWUIA [eNCTBYIOLLEA KOMaHAbI
HefoCTaTOuYHO. KaXKablil y4YaCTHUK SIBNSETCS MNPOBOAHWKOM KOPMOpaTUBHOM
KynbTypbl. Co3aHune paboyeii rpynnbl ABISETCA NePBbIM LWArom. B ganbHenwem
Xof4e paboTbl onpefensoTcs Npobnembl OTAeNa, CTaBATCA Lien, OMUCbIBaKOTCH
pasNyHble 3Tanbl Ha NMYTU UX PeLIeHns MU 3TO BCE LO/MKHO ObiTb (PU3NYECKM
3aperncTpupoBaHo. [19 3Toro He06xoAMMO CHOPMUPOBATL MPOEKT, B KOTOPOM
noApo6HO 6yAyT onucaHbl BCe 3Tarbl U YKasaHbl yYaCTHUKM,

Cnefyowum LLarom sBSETCA NOHXMaHWe 3TarnoB peann3aumm npoekTa:
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a) paboyasd KomaHAa onpefenser npobnembl U 0BOCHOBBLIBAET TeEMY
MpoeKTa, OnpegenseT MepuMeTp M MNPOLECC MPOeKTa, MPOBOAUT CTapTOBOE
COBeLlaHMe C PYKOBOACTBOM KOMMaHWW O peannsauum npoekTa. BaxkHbIM
MPOLLECCOM Ha 3TOM 3Tare sBnseTca 00yyeHve paboyein rpynnobl cnucteme 5S B
TEOpuM 1 Ha NpUMepe APYrux KOMMaHWii;

0) AMarHoCTMKa 1 LieNeBoe COCTOAHME — aHa/IM3 TeKyLLero v Lenesoro
cocTosHuA. OnpefeneHve nNyTeld AOCTUXEHUS LIENEBOr0 COCTOAHMS U LieNIeBbIX
rokasaTenei;

B) BHeLpeHWe YNyylleHNA — BHeAPeHWe 1 NPOBeLeHV e MepPONpUATUIA No
LOCTVXKEHUIO KOJIMYECTBEHHBIX M KAYeCTBEHHbIX Lenel npoekta. O6y4yeHue
Y4YaCTHMKOB MNpoLiecca;

) 3aKpenyieHne pe3ynbTaTOB W 3aKpPbITUE MNPOeKTa — MOHUTOPUHT
AOCTUTHYTBIX pe3y/ibTaToB U OLEHKa Pe3yNbTaToB MPOeKTa, OrnpeseneHne nyTei
[Aa/lbHEeALero pasBuTMA  Npouecca Ha 3aBepLiarolleM cosewaHuu. [o
BbILLEOMNNCAHHbIM  3Tanam  MPOBOAMTCA  MOCNeA0BaTe/lbHOCTb  AeCTBUI
YYaCTHUKOB KOMaHzpbl.

MepBbIM [€eN0M BaXXHO MPOBECTV TPEHWHTr paboyeil KOMaHAbl MO
opraHusaumm paboyero mecta — cuctema 5S [2]. O6yyeHne MOXeT NPOUCXOANTb
KaK Ha TeppuTOpMKU CaMoro npeanpuaTus ¢ NpyUBAeYeHNeM CneLnaIncToB N3BHe
WKW XKe C Bble3LO0M KOMaH[bl YY4aCTHMKOB Ha OpPraHn3oBaHHbIE MIOLWAAKN MO
0by4yeHuto. lNprmepHoe Bpemsi 06yyeHUs cocTtaBnseT oT 16 go 40 yacoB B
3aBMCMMOCTU OT MecTa MPOBeAEHUs U MOArOTOB/IEHHOCTM KafpoB M CrMKepa.
CyTb 00y4yeHus npegnonaraet 60MbLUYIO MPAKTUYECKYHO HarpaB/fieHHOCTb U
BbICOKYH MHTEHCMBHOCTb. Ha npakTuyeckyto paboTy oTBoauTcA He MeHee 70%
BpeMeHN. OrnncaHve aTanoBs 5S B 0TAese pa3paboTKM U BHeAPEeHWs acCOPTUMEHTA
06yBU:

0S — noAroToBKa K opraHunsauunm pabounx MecT;

1S — copTnpoBKa NpeLMeTOB, HAXOAALLMXCA HA pabounx MecTax;

2S — co3faHune nopsaka Ha pabounx mecrax;

3S — cogepkaHune paboumx MecCT B YNCTOTE U NOPSAKE;

4S — cTaHpapTu3aums,

5S — AncumMnInHa 1 CoOBEPLUEHCTBOBAHME.

[MoHAB 1 MonyumB 419 cebd onpefenéHHble TEOPeTUYECKUe 3HaHWA Mo
NPUMeHeHNO 5S Ha y4yacTKe CBOeil paboTbl, KOMaHAa (opMupyeT KapTOuKy
npoekta [3], B KOTOpOW oOnucbiBaeT 060CHOBaHMe Bblbopa MPOeKTa, Lenm u
NNaHOBbIA 3(EKT, U KNKOUEBbIE COOLITUA AN peann3aumm npoekra (tabn. 1).
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Tabnuua 1 — KapToyka npoekta no YMeHbLUEHNIO CPOKOB pa3paboTKM HOBOWA
Konnekumn B otaene OPMBA
1. BoB/eY€HHbIE IMLUA U PaMKW MPOeKTa 2. O6ocHoBaHMWe Bblbopa

3aKa3uumk npotecca: reH. JUPeKTop 1.HepauuoHanbHoe 1cnonb3oBaHmne paboyero mecta
KOMMaHUW. COTPYAHMKA.

MepumeTp npoekTa: OTAen pa3paboTku 1 | 2. YnopsaLovnsBaHne JOKYMEHTOB Ha MonKax v
BHEPEHMS acCOPTHMEHTA. cTennaxax.

Bnapgenew, npouecca: gUpeKTop rno 3. OnpefeneHne MecTa XpaHeHWs 4ns PypHUTYPbI,
Pa3BUTUIO aCCOPTUMEHTA KOMMAHWUN M ero | BCMOMOraTe/ibHbIX MaTepyasioB Ans paspaboTku
BHEZPEHMIO B NPOM3BOLCTBO. 06pa3LoB 00yBY 1 NPOM3BOACTBEHHbIX 06Pa3L0B.
PykoBoauTenb NpoekTa: pyKoBoAWTe b 4.MoTpebHOCTb B LOMONHUTENIbHOM PaboTHUKE A5
OPuBA. ObICTPOIi OpraHn3aLMm 3aKasa n JOCTaBKM 06pa3LoB
KomaHga npoekTa: pykoBoAuTe b (hYpPHUTYpPbLI N MaTepnanos.

OPuBA, cT. cneumanuct, rn. Moaensep,
An3ariHepbl Y MOLeNbepsbl.

3. Llenwn v nnaHoBbI a(hdekT 4. KntoueBble CO6bITUA NPOEKTa

1. MpvBefeHns B NOpagoK paboyero 1. CtapT npoeKkTa — NPOEKT A/IMTCA OT 3-6 MecALeB

MecTa 4/19 COTPYAHUKOB. (01.03.20-01.06.20)

2. OpraHusauus nopsfka scex 2. [lnarHocTunKa 1 LeneBoe COCTOsIHME paboyero

COMYTCTBYHOLLMX MaTepuasioB Ha npoctpaHcTea — o 01.04.2020

cTennaxax An1s paspaboTKn HOBbIX - paspaboTKa TeKyLLei kapTbl npouecca — ¢ 01.03. no

06pasLioB. 01.04.2020

3. Heo6xoaMMOCTb OTKPbITUS HOBOM - aHasm3 npovecca — 1o 15.04.2020

[IOMKHOCTU AN BbICTPOro 3aKasa - pa3paboTKa nnaHa meponpusaTuii — 15.04.2020

06pasLoB PYpPHUTYPBbI, KONOZOK U 3. BHeapeHue ynyyiieHnii — ¢ 15.04.2020

npouyero. 4. 3akpenneHvie pe3ynbTaTos M 3aKpbITUE NPoeKTa —
£0 01.06.2020

CornacHo 3Toi KapToUuKe COTPYAHVKM OTAeNa pa3paboTKM Ha MPOTSHXKEHUN
OTBEAEHHbIX MM CPOKOB [JO/MKHbI COCTaBUTb KapTy TEKYLLEro COCTOAHUSA, caenaTb
aHa/IM3 TeKYLLEro COCTOSHWUA M €o34aTb MAaH MeponpusTWUiA ANt COKpaLleHms
CPOKOB pa3paboTku konnekumn (puc. 1).

T “Congaeme

PucyHoK 1 — MnaH meponpusTunia

M0 BbILIEOMMCAHHLIM 3Tanam Harns4HO BUAHO, KakK [O/MKEH BbIMNALETb
anropuTM Mo pa3paboTKe KONMEKUMM B KpaTyalllume CPOKM C MPUMEHEHNEM 5S
Ha y4acTke. [lepBoe C Yero CToUT HayaTb NPUBELEHME B MOPSAA0K paboyero mecrta
COTpyAHVKa. Tem 60nee, UTO COTPYAHMKN OTAeNa yr)Ke 00yYeHbl TEOPETUYECKOM
6ase. HeobxoAMMo OYMCTUTL paboyee MPOCTPAHCTBO OT MPOCPOYEHHbIX
[OOKYMEHTOB, HeaKTya/lbHbIX 3aMeTOK, C/IOMaHHOW KaHUENspun HeHYXHbIX
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Bellei. Belym, KOTOpble MCMOMb3YHOTCA KaXAbl [eHb MOXHO OCTaBWTb Ha
MOBEPXHOCTU CTOMA, HO OMpefesvB KaxXaoMy 06beKTy CBOE MeCTO. Yalle BCero
3TW MecTa MoAMNucbIBatOT. TO, YTO UCMOMb3YETCA PeXxxe WU pa3 B HeAento,
OTMpPaBUTb Ha XpaHeHWne B LWKag. Taknum obpas3om, OyaeT nerye noaaepXxmeartb
MPOCTPAHCTBO OPraHN30BaHHbLIM N YUCTLIM, JIerye OPUEHTUPOBATLCA C TEM, UTO
HeobX0AUMO B [aHHYHO MWHYTY A8 paboTbl. YXKe He MpUXOAUTLCA TPaTUTb
BPEMS Ha MOWCKM 3CKM3a WM KapaHfala, 4Ttobbl HavaTb paboTtate. B
paunoHasibHOM paboyeM MpoLiecce BaXKHA KaXkAas MUHYTa BPEMEHM, KOTopas
TpaTuTCcA He BNycTyt. Hke ¢hoTo paboyero mecra no 5S.

Cnepfytowum 3tarnom ABMSETCA YNOpPAL0YMBaHNE JOKYMEHTOB Ha MOKax
N CTefnaxax, ONTUMM3AUUA CUCTEMbl XpaHeHWs. BaXHO MPOCMOTPeTb BCE
AOKYMEHTbI, KOTOpPble XPaHWINCb AO0NT0e BPeMSA Ha MOJKaxX, OCTaBUTb TOJIbKO
camoe Heobxoammoe. Pa3noXuntb JOKYMEHTbI MO Marnkam, KakAoi narke AaTb
HeobXo4MMOoe Ha3BaHWe, YTOObl B Ja/ibHeLeM 061erynTb NoUcK. Ctennaxu u
LUKaMbl 4O/HKHBI MMETb NPO3payHble ABepLbl, YTOObI NPY MOAX0AE YXKE ra3amu
MOT OLIEHNTb MECTO XPaHEHWNSA HY>KHOW Narnku. Takxke 3To yoeperaeT JOKYMEHTbI
OT MbIIX 1 TPA3KN, TEM CaMbIM NPEOXPaHSET 340P0Bbe COTPYLHNKOB.

JanbHenlmMn JeACTBUAMUN B COKPALLEHNM CPOKOB pa3paboTKM ABNSETCA
opraHusauus nopsgka BCex COMyTCTBYHOLWMX matepuanos. locne Toro Kak
MOZe/nbep NOCTPOWN feKana A1  HOBOWM  MOZenu emy HeobXoAuMbl
CONyTCTBYIOLLME MaTepuanbl Ana nowwmvea 0bpasuos. Bece matepuasbl LOMKHbI
XPaHUTLCA B CNeLMasibHO 0TBELEHHbLIX MeCTaxX 15 XpaHeHUsA — 3TO CTE/IaXu C
AWMKaMU UK KOPobKaMu, KOTopble 0653aTeNlbHO A0/DKHbI ObITb NOANMCaHbI.
TakKe CTeHAbl C KatasioramMmym MaTtepuasioB M creynaibHbIMK nankamu Asis
XpaHeHus.

OfHMUMK M3 CaMbIX FNaBHbIX 3/IEMEHTOB B OpraHu3aummn nopsaka BHyTpu
OTAena SBNAKOTCA COTPYAHUKM. TOMBbKO 3aMHTEPeCOBaHHbIA YefI0BEK MOXET
co3faTb BOKPYr cebs KOM(hOPTHOE MPOCTPAHCTBO ANs paboTbl. HO 04eHb YacTo
MPUBLIYKM Ntofein 6epyT BepxX Haf HOBbIMW BBEAEHWSAMMW, W 3TO MPUBOAUT K
HecoONIOAEHNIO MOCTOSAHHOrO MopsAka BHYTPW oTgdena. Ana TOro, 4To6bl
n3bexarb BHOBb CO3[4aHHOI0 Xaoca, HeOOXOAMMO Ha3HauMTb OTBETCTBEHHOE
AL, KOTOpoe Bcerga OyfeT crefuTb 3a 06CTaHOBKOWM BHyTpW oTdena. B
0653aHHOCTM 3TOr0 COTPYAHMKA TakXKe MOXET BOMTU 3aKa3 HOBbIX KaTasioros
mMartepuasiioB, NOAOLWB, (YPHUTYPbl W MpPOYero. 3aHUMasCb OpraHusalmei
[OCTaBKM COMYTCTBYIOLWMX MAaTepuasioB, 3TOT XKe COTPYAHWUK MpWU MofyyveHUn
MOCLINIOK pacnpesenset BC& Mo crneumanbHbIM OTBEAEHHBIM MeCTaM XpPaHeHus,
CneauT 3a MonosHeHWeM MaTepuasoB. BoBpemsi obpabaTbiBaeT 3afBKU OT
MOAEeNbepoB, Tem camblM CMOCOOCTBYS YCKOPEHMIO MPOM3BOACTBA HOBOW
Konnekumn. Kak nokasana npaktnka B otaene OPuUBA, Bpemsi Ha [OCTaBKY U
3aKa3 MaTepuasioB COKpPaTW/IOCh Ha MOMOBMHY. Huke npuBedeHa Auarpamma
3aKasa 1 [,oCTaBKM maTepuasnos B gHAX (puc. 2).
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OmMAaHHe MAaTEPHAN0E C MOMEHTA 3aKa3a B KaNEHAAPHBIK JHAX
PuUCyHOK 2 — [lnarpaMmma 3akasa MmaTepunasnoB B AHAX

AnemMeHT GepexxnMMBOro NPom3BoACTBA 5S — 3TO caMblil  MPOCTOW
WHCTPYMEHT [N19 BHeLPeHWs B OTAenax u ofucax KomnaHuin. V1 ato pasymHo,
MOCKOJIbKY OCHOBHOW €AMHWLE OnepauyoHHOM CUCTEMbI ABNSieTCA pabouee
MPOCTPaHCTBO. Pa3BépTbiBaHNE 5S — 3TO NepBbI LWar K OrnpeieneHnIO CMOXHbIX
npobseM BHYTPYU KOMMaHMWU. Llefib 3TOro 3feMeHTa — MUHUMWU3UPOBATb BCE
HeCcOBepLUEHCTBA: COPTMPOBKA, /IMWHWE MNPEAMETbl, HEHYXXHble AelCTBUA U
nepefByXeHns, cTaHdapTU3aumsa 1 cobnofeHne nopaaka scerga. Hecmotpsa Ha
KaKYLLYIOCA MPOCTOTY, MPUMEHeHWe 3TOro MeTtoga TpebyeT [0BOJILHO
3HAYMTENbHBIX YCWUWUIA, N B MEPBYKD O4epelb OT YMNPaB/sAOLLEro nepcoHana.
Cuctema 5S u gpyrve nofo6Hble METOAMKN, KOTOPbIE CErOAHA NpeaiaratoTcs B
KayecTBe MeTOA0B OpraHu3aLMm Npon3BoACTBa, NPaBu/bHE BOCTIPUHMMATD Kak
WHCTPYMEHTbI, A1 YCMNeLHOoro 1crnosb30BaHna Bcex Kaapos. MNporpamma 5SS He
ABNAETCA CaMOLLE/bIO, OHA /ML HEOTbEM/IEMAs COCTaBNAIOLLAA BCEN KY/bTYpbl
MPOW3BOACTBA, HE NPOCTO MOBbILIAKLLAA MPON3BOAMTENIbLHOCTbL U M36aB/AOLLAA
NCMONIHUTENS OT MOTepM BPEMEHM Ha MOWUCK HeobXOAMMbIX WHCTPYMEHTOB,
NOKYMeHTaLMK, Tapbl U T.4., HO 1 co3fatoLLas aTmochepy KomdgopTa Ha paboyem
MecTe.
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YK 677.076.666.2
KOMMEHCALINA CTArMBAHUA AN3ANHOB
MALLVHHOW BbILLUVBKW C CMOJ/Ib30BAHVEM
NMPOIMrPAMMHDBIX CPEACTB 1 MACLUTABVPOBAHWNA

XonoaHosa E.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Opnoga FO.A., Jlebepnesa A.HO.
MpaBocnaBHbIii CBATO-TUXOHOBCKWIA 'yMaHUTapHbIin yHMBEpCUTET, MockBa

[Mpn  BbINOHEHWM MALLUMHHOW BbILUMBKMA BO3HUKAET CTArMBaHWe WU
Aedopmaums BbILLUMBAEMbIX AU3aNHOB. MpuynHaMn NOSBNEHNA 3TUX AedeKToB
MOryT SABMSATLCA PaCTHXKMMOCTb MaTepuanoB, WX cnaboe 3akpensieHve u
npockasib3blBaHue B nanbuax [1, 2], a TaKke Mo MNpUYMHe 3HAYUTE/ILHOIO
AMamMeTpa CeYeHWs Ur/bl MO0 OTHOLIEHMIO K MOMEepeyHoMy AuameTpy HUTh. B
OT/IMYME OT PYYHOWN BbILIMBKM Ha BbIUMBa/IbHBIX MalUMHaX 3aTPyLHUTENIbHO
MCNONb30BaHNE TOHKUX UT/T HOMEPOB MeHbLLE 75-ro, 0CO6eHHO NPU BbILLMBaHUN
HUTbIO-MeTaIMK (Mrna Ne 80-90). HATbL cBO6OAHO pacnofioxeHa B 4OCTATOYHO
00/IbLLOM OTBEPCTUM OT MNPOKOSA WIfbl M CTPEMUTLCSA 3aHATb KpaviHee
MOSIOXKEHVE OT LeHTpa MpOKOo/a, YTO CrOCOOCTBYET MOSABIEHNIO HEN3OEXHOrOo
CTArMBaHMA.  MacTep,  BbIMOJHAKOWMNA  PYYHYKO  BbIWMBKY,  MOXET
KOHTPO/IMPOBaTb CTereHb 3aTArMBaHUA HUTW Mpu 00pa3oBaHMM CTeXKa W
AOGUTBCA MUHMMAIbHOTO HaTshXKeHWA. [Mpu BbILWMBAHUW Ha MOyaBTOMAaTaxX
CTEMEeHb HAaTHKEHUA HWUTEN OrpaHnyYyeHa KOHCTPYKTUBHBLIMW OCOOGEHHOCTAMM
MaLUWHbI U NPY YPE3MEPHOM YMEHbLLEHUN HATSXEHUA HauMHAET MPOSABIATLCA
[OeEKT METNAHUA BepPXHeW WAM  HUKHEN HUTKM. EWE ogHa npuymHa
BO3HWKHOBEHUA [eieKTa CTAHYTOCTU — 3HauuTeNlbHas TONWMHA MakeTa
BbllUMBaEMbIX MaTepuasioB. Hanpumep, npy 06bEMHON  BbIWMBKE C
1crnosb3oBaHneM 06bLEMHON Npoknaaku Puffy oHa gocturaet 6onee 3-x MM. be3
[OMNONHUTENIbHOI O pe3epBa HUTU BbILLMBKA OYAET CTAHYTOM M UCKaXKEHHOM.

Mo cpaBHEHWIO C MPOLECCOM PYYHOrO BbILUMBaHUS MalUMHHAA BbILLNBKA
06n1agaeT o4HUM 60/bLUMM NPEMMYLLECTBOM. B BbilIMBa/IbHbIX MalUMHaX urnia
MPOKa/ibiIBaeT MakeT MaTepuasioB CTPOro nepneHAVKYNApHO K MIOCKOCTU
BbILUMBKWN M CMELLIEHNEe C/I0EB MaTepuasioB NMoYTU He NpoucxoauT. Mpu pyyHom
crocobe faxe Camblil OMbITHbIA BbILUVBA/IbLLMK BbIMNOHAET KaXKAbIA MPOKO/
UIN0N NOJ pa3HbIMK yrnamu, YTo NPUBOAMT K CMELLEHWNIO CNOEB MaTepuaoB B
nakete M MNOSB/EHNIO Hen3beXHON AehopMauun BbILUMBKKW, OCOBGEHHO ecnun
CTabum3atop He CKPenIéH C OCHOBHbIM MaTeprasiomM Mo NOBEPXHOCTU K/EeBbIM
crnoco6om. TpaAnuMOHHO 1CNONb3YEMYHO B KayecTBe CTabuimsaTopa SIbHAHYHO
TKaHb CK/IeMBa/IM C OCHOBHbIM MaTepPUasioM HaTypa/ibHbIMU K/eACcTepaMn 13
MYKW, Kpaxmana Uim KOMMNOHEHTOB XMBOTHOIO NPOUCXOXAEHNS (KeNnaTuH, Knew
N3 0CeTPOBbIX XpsAllein). OfHAKO MpY BbILUMBAHUN HA HaTypaslbHOM LUENKE
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aT/lIaCHOro nepernsieTeHNs TakoW Cnocob COoeAuHeHMs CI0EB  MaTepuasnos
HEBO3MOXXHO MPUMEHUTb M3-3a 3arpsi3HEHNA aT/lIaCHON MOBEPXHOCTM Krieem. B
HacToslee Bpemsa Ha Ayb6nupyrowme mMartepuasibl HAHOCAT CUHTETUYECKME
TEPMONNacTUYHbIE K/eeBble TMOKPbLITUA, KOTOpble MO3BOMAKT CKPEnsaTh
CTabunmnsaTopbl C BbILUMBAEMbIM MaTepuaioM MOCPEACTBOM B/IAXKHO-TENM/IOBOW
06paboTKK. MNpy NpaBmNbHO BbIGPaHHOM CTabWIN3aTOPE KIeeBOE COeMHEHNE He
BU3Yyann3npyeTCcs Ha NNLIEBOI CTOPOHe OCHOBHOIO MaTepunana [3].

Ana npegoTepalleHns 4eeKTOB CTAHYTOCTU U AethopMaunn BbILLNBKMA B
BbILUMBA/IbHBIX ~ MPOrpamMMHbIX — OGecrieyeHMsX  NPegycMoOTpeHa  onuus
«KOMMEHCALUA CTArMBaHNA», TO eCTb 3a[jaHHOe OTK/IOHEHWE NPOKona Urnbl oT
NMHNWN KOHTYpPA BbILLMBKMN.

B nprpamme «Urfinus» 3Ty BeMUMHY MOXXHO 3afaBaTb Pas/IM4HOM Mo
FrOPU3OHTA/ILHOMY W BepTUKa/lbHOMY  HanpasnieHuo. OfHako 33jaHHas
KOMMNeHcaums 04UHaAKOBO B/IMSET Ha BCE 3/IEMEHTbI An3aiiHa 1 BbI6OP BEIMUMHDI
KOMMNeHcaumMn B 3aBUCMMOCTM OT (POPMbl U rabapuToB 3/7IEMEHTa BbILUMBKMA
HeBO3MOXeH. B nporpamme «Wilcom» KoOMNeHcaLmo CTArmBaH1UA MOXHO 3a4aTb
OTAE/NIbHO NS KaXKAOro 3anporpaMMUpOBaHHOIO 371emMeHTa, HO e€ BeluynHa
NMPUMEHSAETCH BO BCEX Hanpas/eHNaX 04AMHaKoBO [4-6].

[exoprpoBaHue B TEXHUKE BbILLMBKW HAXOANT LUMPOKOEe NPUMEHEHWE NpU
M3roToBNeHUM  obnaveHWin  gyxoseHcTBa [7]. B HacTosillee  Bpems
6orocny>xebHyt0 Ofexay yKpallatoT 3/1eMeHTaMn XPUCTUAHCKON CUMBOJIUKMN,
KOTOpPbIE BbINO/HAKT KaK BbILUNTYIO annivKauuio 1 CoeanHAIT ¢ NpeaMeTaMu
06/1a4yeHnii Ha pasHbIX 3Tanax MOHTaxa W3genvin. lMakeT mMaTepuanoB Ans
annankKawmm COCTOUT U3 HECKO/IbKMX CNOEB: OCHOBA — UCKYCCTBEHHaA 3aMLLa 1N
(heTp TONLWMHOK A0 1 MM, cTabunn3aTopbl — Ay61epuH HUTEMPOLLUMBHOE NOJSIOTHO
(nonmadmp+Brcko3a) 72 r/kB.M 1 PnM3eNNH HekeeBo OTpbiBHOM Aurora 80
r/kB.M. Wcnonb3dyemble HUTKM — MeTainmk Ne 40. [Mpu BbINOSHEHUM Ha
MHOrOUro/istHOM 060pyA0BaHMM BbILUMBKN OTAE/M0YHbIX KPECTOB A1 06/1a4eHNI
[YXOBEHCTBa Obln BbIAB/IEHbI cnefywoume 3aKOHOMepHOCTH
nporpaMMmMpoBaHns. Yem 60sbLLe pa3sMep KpecTa, Tem 60/1bLUIYI0 KOMMEHCaUNo
CTArMBaHWA Heobxoaumo BBOAWMTL. Hanmpumep, An8 Kpecta pasmepom 15 cm
KomneHcaunsa coctasndfet 0,3 MM, a gna kpecta 7 cm — 0,22 MM. 3T NapameTpbl
yBenmumsarot Ha 0,1 mm ...0,15 MM npu BbILIMBKE Ha 6apxaTe 1 ApYrux BOPCOBbIX
matepuanax. py KnCNonb3oBaHMM 0O6BLEMHOIO NPOKIAA0YHOrO0 MaTepuana
«PoamumpaH» unn Puffy yBennueHme KomneHcaumm CTArMBaHWA BBOAAT /1S
NoslyvyeHUs pesepBa BepXHEN HUTWU, HeobXOoAMMOro pAnsa ornbaHus Kpas
matepviana 3HauMTeNbHOM TOMWMHBLL. ONbITHBIM MYTEM YCTaHOB/IEHO, YTO
BEMYMHA KOMMeHcauma OOo/MKHaA cocTaBnaTb 1/4...1/3 4acTb OT TOALWMHGI
MPOKNaLKN.

Ecnn  gusailH  cOCTOMT W3 3/1IEMEHTOB  Pa3/IMYHOM  LUMPUHBI, TO
LienecoobpasHo BBOAUTL pas/iMyHble 3HAYEeHUS KOMMEHcaUUn CTarmeaHns (puc.
1). 310 06ecrneynt Hambonee TOYHOE COOTBETCTBUE JIMHUAM TEXHUYECKOro
3CKM3a, BbINO/IHEHHOIO B BEKTOPHOW rpagmke. Tpu BBEAEHUW CULLKOM
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00/bLLIOA KOMMNEHCAUUW CTArMBaHUA (hopma Me/IKMX 3M1EMEHTOB MCKaXaeTcs,
CTAHOBMTCA pacn/biB4aToOin. Tak, Npv BBELEHUW KOMMEHCALMN CTATVMBAHUSA
BesimumHoi 0,50 MM B OTZAEN0YHOI annankaumm pasmepomM 110 mm, nponcxoamT
Ha/IO)KEHME CTEXXKOB BbILMBKW  3anporpaMMUpOBaHHbLIX 3M1eMeHTOoB. [nd
AM3aliHa 3TOro pasmepa ONTUMa/IbHbIM PE3YyNbTaTOM  SABMISETCA 3HaYeHue
KoMneHcauum ctarneadns 0,20 M.

PUcyHOK 1 — lMpuMeHeHMe pas3/IMyHbIX 3HAYEHWUIA KOMMEHCaUUN CTArMBaHNA B
O[IHOM Aun3aliHe

BbINo TakXKe yCTaHOB/IEHO, YTO MNPV BbILIMBKE Ha LUBENHO-BbILLNBA/IbHOM
MalLMHe ObITOBOro HasHayeHUs HeobXoauMO YBeNMYMBaTb KOMMEHcauumto
CTArMBaHUA. ITO CBA3aHO C YBE/IMYEHHLIM OTK/IOHEHMEM MPOKO/I0OB WUI/bl MO
CPaBHEHMIO C MPOMbILLIEHHBIM 060PYA0BaHMEM N CO CHUMXXEHHOW YXECTKOCTHIO
KOHCTPYKUMKM nsneu. B pesynbtaTe nocne BblWMBKM HabnO4aOTCA 3a30pbl
MeXay 3/eMeHTaMu BbIWMBKM (pUC. 2), KOTOpble MOXHO YCTPaHWUTb
YBENMYEHNEM 3HAYEHUA KOMMEHCaLN C\'I"HFI/IBaHI/IFl Ha 0,1-0,15 mm.

BEIWKWBKA HA BLITOROH LI Ha NPOMBLILNEHHOH
BhIlMBANLHON MaLIWHe EbLIWWMBANLHOA MallMHe
(YBENHYEHHKIR 2az0p) (HOpManLHLIA 3a30p)

PucyHoK 2 — NosBneHve 3a30p0B MeXAy 3/IeMeHTaMM BbILLWMBKM MPY BbILLMBaHUN
Ha 6bITOBOM 060pya0BaHNM (paboTa aBTopa)

EWweé oAMH crnocob ycTpaHeHMS WMCKaKEHWUS BbILWVBKU — YBeMYeHue
An3aitHa, rnepeBeféHHOr0 B CTEXKOBbIN (hopmaT, Ha 1...2%. lNpu BbIlWMBKe Ha
TOHKUX WM PacTKMMbIX MaTepuvanax 4tobbl COXpPaHWUTbL pasMep rOTOBOM
BbILUMBKW, YBEIMUYMBAIOT pasmep 3anporpammmpoBaHHOro ausariHa Ha 2%. Mpu
BbILUMBKE Ha MNOTHbIX M MNPOAY6/MPOBaHHbIX CTabWUIbHBIMU MPOKIagKaMu
marepvianax MOXXHO NPUMEHUTb yBenunyeHne Ha 1%. OcobeHHO 3TOT Crnocob
NMPUMEHUM MpPW BblWMBaHWM OOPAIOPOB 3HAYMTENILHOIO pa3mMepa, KOTopble
TPebyIoT nepe3anssiky U COCTLIKOBKW 3/1EMEHTOB. Tak, HanpyuMep, Npu BbiLLVBKe
«BO3JyXa» — OJHOI0 U3 NPeAMETOB SINTYPrnyYeCcKOro KOMIJIEKTa, 3aKPbIBatOLLEro
CBALLEHHbIE  CcOCyfbl,  OblNO  MNPUMEHEHO  YBe/INYEHWe  pa3MepoB
3anporpaMMMpPoOBaHHOI0 puUcyHka Ha 1%. pu 3TOM M3genne N3roToBieHO U3
NJIOTHOW NONM3(MPHOI XXaKKapA0BOM TKaHU M MUMeeT pasmep 55¢m Ha 75cm. A
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MPU BbILMBAHUN MOKpPOBa Ha [pecTos, KOTOPbIA Ha3blBAETCA «UIUTOH» U
CNYXUT O/ XpaHeHNs AHTMMUWHCA, 3/1eMeHTbI AM3aiiHa YBennumBannch Ha 2%.
JT0 CBSA3aHO C A0CTaTOMHO 60/MbLIMM pasmepoM UnmToHa 80 cm Ha 90 cm u” ¢
PbIX/ION CTPYKTYPOI MmaTepuana, U3 KOTOPOro OH M3roToB/eH (HaTypasibHbIi
aTNacHbIN LLENK).

Takum 06pa3om, Hamu BblisiBNIEHbl (PAKTOPbI, BAUAIOLLME HA UCKaXKeHWe
BbILUMBKN B pe3ynbTarte CTArMBaHWA MartepuanoB U paspaboTaHbl Mepbl MO
YCTpPaHeHMIO 3TOro fAeekra CpefcTBamMy MPOrpaMMHOro  obecneyeHums.
MoTpebuTener [oO/MKHa pafoBaTb KayeCTBeHHas, CTabu/bHas BbILWVBKA,
BbINO/IHEHHAsA C YY4ETOM BCeEX 0COOEHHOCTEN MOBeAEeHNSA MaTeprasioB B NpoLecce
BbILUMBaHWA.
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YK 688.359
NCMNOJIb3OBAHVNE OB bEMHbIX XYOOXXECTBEHHO
NEKOPATVBHbIX 3/TEMEHTOB MPU M3rOTOB/IEHNN
LLUBEVHbIX N3AEJNA

Ocaguyk E.HO.

MpaBocnaBHbIii CBATO-TUXOHOBCKMI F'yMaHUTapHbIi yHUBEpPCUTET, MOCKBa

XonopHosa E.B., 3onoTtuesa /1.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B HacTosLee BPeMs aKTya/lbHbIM U MOAHbIM SBISETCA CO3[aHne OAeXabl
M aKcecCcyapoB W3 HaTypa/ibHbIX 3KOMIOMMYHbLIX MaTepuanoB, TpPagauLUMOHHO
N3roTaB/IMBaEMbIX Ha POCCUMCKMX NPOWU3BOACTBAX. Takue U3Lenusa ABNSKOTCA
A0NTOBEYHbIMY 7 MOMIHOCTbIO  YTUAM3UPYEMBbIMW.  JIbHSAHbIE W
XnionyatobymaxKHble TKaH1 06/1afat0T CTabu/IbHON CTPYKTYPOM NepenieTeHns n
XOpOLUO COXPaHAT MpuaaBaemyto (Qopmy, 4TO MO3BOMISET WX YCMELWHO
MPUMEHSATb B AN3aiHEPCKNX oTAenkax «hand made»: N34BOPK, KBUATUHT U T.[.

Llenbto faHHOM paboTbl sABUIaCh pa3paboTKa >KEHCKOW CYMKU C [ABYMSA
pydykamy  Mogenn «wonnep». Knaccmueckas CymKa  «Llonnep»  MMeet
YA/MHEHHYIO  NPSMOYrofibHYH0  6eckapkacHyto  opMmy. [/IMHHbIE  PYYKM
NO3BOJISIKOT HOCUTbL €e Ha nneve. CyMKM-LLIONMEP 4acTo NyTalT C CYyMKaMu —
TOyT. HO «TOyTbl» BbINOMHAKT Ha >XECTKOM KapKace, BHYTPU WMeTCA
pa3NnYHbIE 0TAeNneHns. dopmMa «TOYTOB» He BCerja npsiMoyrosnbHa. [AusaiHepsi
4acTO NPUAALOT 3TO MOJENM akceccyapa (hopMy Tpanewmm Unn WecTUrpaHHMKa,
BbIMOJIHAKOT BOKOBbIE BCTABKMW.

PUCYHOK 1 — VICTOYHUKM NCXOLHOM UHOPMaL MK NS MPOEKTUPOBAHUA CYMKU
[Ona  yKpalleHusi akceccyapa Oblna BblOpaHa TeXHWKA OObEMHOWN
annaMkaumn [1], kotopas B HacTosLLEee BPemMs He3ac/y>XeHHO 3abbita. B XVI-
Hayasie XX BEKOB 00bEMHbIE OTAE/I0YHbIE 3/IEMEHTHI LLUMPOKO MCNO/b30BaSIach
ANA YKpaLlleHUa pasnnyHbIX NPeLMETOB U3 TEKCTUNA. B CBETCKUX U3LeNnsaxX 310
ObINIX NpeXx/e BCero naHHo, LWKaTYNKK, CYMKWN, KHUXHbIE 0610XKKK (puc. 1) [2].
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B LepKOBHOM TBOpYECTBE TeXHMKA OOBLEMHOM annaMKauumM codetanacb C
30/10THbIM LUNTBEM WM WCMONb30BasIaCh A1 U3rOTOB/IEHNA PU3 HA UKOHAX U
nnawaHnuax [3-6]. HesaBMCMMO OT LIEHOBOW KaTeropum WCMonb3yembixX
MaTepvanoB An3aitHbl B JaHHON TEXHNKE UMEIOT AEeKOPaTUBHbI BMA U NpUAAt0T
N3LENNAM XKMBOCTb U PefibepHOCTb. B coveTaHum ¢ gpyrumm TeEXHUKamm, TakumMm
KaK BbILIMBKA, BbICTErMBaHME, POCMUCh MO TKAHU MOXHO MOyYUTb UHTEPECHbIE
XY[0XKeCTBEHHbIE peLleHuns ¢ 3D-apdekTom.

[Nna M3rotoBneHMst pas3paboTaHHON MoAenn CYMKW Oblin  BblGpaHbl
criefytoLLme maTepuab:

OCHOBHOI MaTepuan — TKaHb «MEeLLKOBUHa» U3 NibHa;

TKAHW A1 TMOAKNAAKA W OTAENKM — NIEH+X/IONOK  MOMIOTHAHOIO
repensieTeHns, C NeYaTHbIM PUCYHKOM W rNagKoKpalleHHas;

00BbEMHBIV NPOKIAA0YHbIA MaTepran — X1on4aTobymMaxkHas BaTa;

HUTKM — 6EXKeBOT0 LBeTa, X/ionyaTtobymakHble Ne30.

Tak>Ke MCNOMb30BaHbl KaHLENAPCKME NPUHALNEXKHOCTI: IMCT Bymarn ons
PUCYHKa 1 TpadapeTa, MeSIKA MO TKaHU 1 MapKep Mo TKaHW.

OcHOBHast M MOAKNafOYHaA [AeTasin  Kpos MpefcTaBnsatoT  cobol
NPAMOYronbHUKKU pasmepom 100x38 cMm. 3T geTann CKnadbliBaloT nonosam u
CTauMBaloT. 3aroTaB/MBalOT AeTa/v [ABYX PY4YeK M3 YETbIPEX MPAMOYrO/bHbIX
aetaneit Kpos pasmepom 70x5 CM, KOTOpPbIE MONApHO CKafblBatoT, CTa4MBaKOT U
BbIBOPAYMBAIOT Ha /IMLIEBYHO CTOPOHY.

Mocne 3aroTOBKM OCHOBHbIX AeTasieil BbINOMHAKT 3aroTOBKY OTAEN0UHbIX
3/IEMEHTOB CYMKM, KOTOpPas COCTOUT U3 CNefyoLLmMX 3Taros.

1) BbIGOP 1 NPOPMCOBKA KOHTYPOB An3aiiHa — «MaTpéluka» Ha Bymare u
ero getanmsaumsa. B pesynbTtate nony4vaem fAeTaslb OCHOBbl «MaTpEeLLIKM» W
MenKue feTanm Oyayuiein annankauum;

2) Bblpe3aHWe W3 OTAENOYHbIX TKaHen petaned «Martpélkm» ¢
npunyckamm no cpesam 5 MM. OCHOBY «MaTPELLKW» HEe BbIPe3atoT, a HaHOCAT
KOHTYp feTa/in 1 MPUMYCK Ha LUOB;

3) MefikKne OTAEeNOYHbIe JeTasiv NPULLNBAOT K OCHOBE «MaTpéLuKu» B
HeobX0AUMOM MOPALKE PYYHbIMU MeTNeobpasHbIMK  CTaYHbIMU  CTEXKaMMU,
[/IMHA KOTOPbIX 3aBUCUT OT KPUBWU3HbLI IMHUW LIBA W COCTaBnsAeT 2,5...5,5 MM.
Mpn  npuwvBaHWMM  OCTaBNAKT  TEXHONOMMYECKME  «KapMaHbl»  [4nA
noc/eayroLero HabveaHusa BOJIOKHaMU BaTbl 415 NpUaaHUs 06bEMa;

4) NpOCTPaHCTBO MeXAay AeTasiiMU Haro/HAT pacrnpaB/ieHHOW BaToi.
3arno/fiHeHve JO/MKHO ObITb OCTATOYHLIM 415 CO34aHWUA 0O6BEMHOCTU, U YTOOLI
BaTa He Tepsna 00bEM M He AedopmmpoBanacb MPU HaMOKaHWWU MPU CTUPKe
CYMKM U NOA LOXKAEM, HO, B TO XK€ BPems, Ype3MePHOro 3arno/iHeHWS He LO/HKHO
ObITb UTOObI (POPMA CYMKW OCTaBasiaCb NIacCTUUYHOMW, 6€3 U3NNLLHEN XXECTKOCTH.
ATOT 3Tan BbIMOHAKT 418 KaXKA0N NPULLIMBAEMON AeTau;

5) OCHOBY MaTpeLlKun C MPULLNTBIMA MEIKUMU LeTasIiMU NPUKPENsoT
TaKMM >e Croco60M K OCHOBHOM [eTaivi CyMKMU;
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6) MHUM NNaTka U NOACTaBKM BbIMOMHAKT BbICTErMBaHWEM AN15 CO34aHNSA
penbeHOCTY OTAENOUYHOTO 3/IEMEHTA;

7) COrNacHO 3CKU3y Au3aiiHa CO3L4Ar0T PUCYHOK nnua «MaTpeLukm» npu
MOMOLLM MEJIKOB M MApKePOB MO TKaHW, 3aKPeniss pUCYHOK MPOYTHOXMBaHUEM
yepes Gymary nocre BbICbIXaHNS MapKePHbIX IMHNIA (purc. 2).

Bun ammnmimgna o BHE arnr tkaLur o FoTeEed M 0 AMHEHHAS ¢
WAFAF T HOR CTOPOHK! NMgEEn i C10poHE CGHORMA G0 G4 AN N A

PUcyHOK 2 — O6paboTka OTAENOYHbIX AeTanerd M COefUHEHWE anmnanKaumm c
n3genvem

8) nMogo6HbIM cnocobom co34ar0T HEOBXOAMMOE KOMMYECTBO OOBLEMHbIX
OTAENIOYHbIX 3IEMEHTOB W CKPENAAT MX C OCHOBHOW AeTaslbld CYMKWU W3
NbHSHON «MELLKOBUHbI».

[anee nNpovcxoauT OKOHYaTeNlbHasA cObopKa CYMKKM, KOTOpas COCTOUT B
COeAVHEHUN U3LeNnsa C NOAKMNAaAKOW, 3aKpPernsieHNM Hu3a NOAKMNaaKu C HU30M
CYMKW MO MPUNycKam Ha LuBbl N 06paboTKe Bepxa M34enns ¢ nputadnBaHnem
py4ek. INpy HE06XOANMOCTM MOXKHO NPULINTL KHOMKW N5 3aCTErMBaHMSA CYyMKMN.
C Uenblo NOBbILWEHNA (PYHKUMOHANIBHOCTM aKCeccyapa CO CTOPOHbI MOAKIaAKM
BbIMO/IHEHbI [10MO/HUTENIbHbIE BHYTPEHHME KOPOTKME PYYKM K3 MaTepuana
NnoAKNaAKn, 4Tobbl CYMKY MOXKHO ObI/1I0 HOCUTL HE TO/IbKO Yepes M/eyo, HO U B
pykax. [0ToBOe n3fenve oTyTHOXMBaKOT (puc. 3).

DIE2e3CTHE NODKNEIRM CYMEM © HACTE GYMIM € PEMK

L AEAHAESRS Q00T HA TR 43 o Bepmem‘y Pard @ B3 AHYTREHERE Py akax
L9051 [ 0 AR [y

PucyHok 3 — OKoHuYate/ibHas 06paboTka n3genms

[aHHbIA cnocob M3roToBIEHNA U AEKOPUPOBaHWSA LLIBEAHbIX U3AENNIA Obln
MPUMEHEH N8 CO3L4aHNA ApYruX MOAEsein CyMOK, B pe3y/ibTaTe Yero rnosyyeHa
KONMIEKLMS YKEHCKMX U LETCKMX akcecCyapoB. Pa3paboTaHHble MOAENN CyMOK
BbIMO/IHEHbI B HATypa/ibHbIX LUBETOBbIX TOHAX, W3 MPUPOAHbLIX MaTepuaios.
OnblTHass HOCKa MoKasasa [A0/ITOBEYHOCTb U HAAEXHOCTb W3r0TOB/IEHHbIX
NpPeAMETOB, a TaKXKe UX YCTONYMBOCTb K AEACTBUIO CTUPKM U MOTrOAHbIX YCNOBUMN.
OO6bEMHas annaMKauus ABASETCA OT/MYHLIM AWM3aNHEPCKUM peLleHuem [Ans
OTAE/IKA aKCecCyapoB M MOXET BbIMOMHATLCA M3 OTXOLOB MPOM3BOACTBA U
NOCKYTOB, YTO CNOCOBCTBYET pauyoHa/IbHOMY 1 6e30TX04HOMY MCMNO/b30BaHUIO
TKaHeMw.
Cnu1CcoK NCcnosib30BaHHbIX MCTOYHUKOB:

1. XonogHosa E.B. Pa3paboTka NpoMbILL/IEHHbIX METOLOB M3r0TOB/IEHMS
ofexabl AyxoBeHcTBa Pycckoit NpasocnaBHoM Liepken [TeKCT]: gucc. ... KaHa.
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YK 687.01:502.1
BMOHUWKA B CUCTEME «MPUPOJA — HEJIOBEK - KOCTHOM»
B XY AO>XECTBEHHOM TNMPOEKTUPOBAHUNA

Ocunosa A.A., Annbekosa M. .
Poccuiickuii rocyaapCTBeHHbIN YHUBepenTET UM. A.H. KocbirnHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

B HacTosiliee Bpemsi Au3aliHepbl MPOEKTUPYIOT KOMNEKLUMMW LLIMPOKOro
acCOPTMMEHTA M Pa3HOr0 HasHaYeHWsi, KOTOPble 3aBUCAT OT 06pasa, cTaTyca U
NeATeNbHOCTM YenoBeka. B pesynbTaTe 3TOr0 BO3HMKAET HEOOXOAMMOCTb B
PasHOOOpa3nK  MOAXOA0B  XY[AOXECTBEHHOr0  NPOEKTMPOBaHUS.  FABNSSCh
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MPOAYKTOM TBOPYECKOW AeATe/IbHOCTM COBPEMEHHbIV KOCTHOM [0/DKEH OTBEYaTb
YTUAUTAPHbIM U 3CTETUYECKMM TpeboBaHWAM, TeM camMblM HeCTU B cebe
XY[OXKECTBEHHYIO  LEHHOCTb, KOTOpasi MNpeAcTaBnsieT Cco60M  CUCTeMy,
COZEPXKALLY0 MHOXECTBO 3/1eEMEHTOB, HaXOAALMXCA B OTHOLUEHMSAX U CBA3AX
APYr C APYrom 1 06pasyroLLMX LefIoCTHOCTb M eauHCTBO. OCHOBOMO/IArakoLwMm
a/leMeHTamM/ TakoW CUCTEMbl ABNAKOTCA: (hopma, MaTepuan, LBeT, aktypa v
CTUNeBOe peLueHue [1].

B npoekTMpoBaHMM KONNMEKUMA B Ka4eCTBe MPUPOAHOIA Cpefbl BbICTYNarOT
OKpY>XXatoLye Hac NPUPOLHbIE 3/1eMEeHTbI, NPeACTaB/AOLME COO0N XKMBble
OpraHu3mbl ()KUBOTHbIE, PaCTEHUS, HaceKOMble U T.4.) WU MPUPOAHbIE ABMIEHNSA
(M3BepPXXeHMS BY/IKAHOB, BO4OMaAb! U T.4.); B KA4eCTBe MCKYCCTBEHHOW cpefbl —
KOCTIOM, ONpeAensiowmi 06bEMHYI0 (DOPMY, BHYTPEHHee MPOCTPaHCTBO
KOTOPOW 06ecneyvmBaeT KOMGOPT XXN3HEeAeATeNbHOCTM Ye/loBeKa.

[MocKoNbKY npupoga ABNSETCA TBOPLLOM MPEKPACHOTo U U3 Heé YenloBeK
N3B/MEKAeT TMOHATME O KpacoTe W rapmMoHUW, TO AN ONTUMaIbHOIO
(hYHKUMOHNPOBaHNA WCKYCCTBEHHON cpefbl, a CnefoBaTeNbHO, M KOCTHOMA,
60/1bLLIOE 3HAYEHVE OKa3bIBAET OpraHNYeckoe B3anMOLeNCTBIME ero ¢ NPUPOLHOWA
cpefoi. Ha ocHoBe 3T0ro B3aMMOencTBUA Npu NPOEKTUPOBAHUN COBPEMEHHOTO
KOCTIOMa, BbIAENAOT  3KO/IOTMYECKOe, OpraHMyeckoe K BMOHMYECKoe
HanpaBneHus. Pe3ynbTaToM B3aMMOAEWCTBUA 3TUX HarpasfieHUA SBNAETCA
(hopMMpOBaHMEe HOBOW YHUBEPCA/IbHON CUCTEMbl «MNpPUpPoda — YeslOBEK —
KocTiom» [2, 3].

PaccMOTpUM NepBblil 3/1EMEHT XY[LOXXECTBEHHOW CUCTEMbl — (DOpMY,
KoTopas (hopMmUpyeTcs NMYTEM CO3L4aHUA KOHCTPYKTUBHBLIX, TEXHO/IOMMYECKMX,
(hYHKLMOHa/bHbIX W MPOCTPAHCTBEHHO-MNACTUYECKUX CTPYKTYP. [puHLMNbI
(hopMo06pa3oBaHMs, OCHOBaHHbIE HA BAOXHOBEHWUM MPUPOAHBIM UCTOYHUKOM,
CKNafblBatoTCA MyTeM CTPYKTYPUPOBaHWSA eAUMHUYHBLIX npegmeToB (puc. 1). B
3TOM cflydyae OO0/bLUY0 pPOSib  UrpaeT, BbILEYNOMAHYTOE, OMOHUYECKOe
Harpas/ieHNe, KOTOpPOe 3apOXKAaeTcs C MOMEHTa 3PUTENbHOro BOCMPUATUA U
OCHOBbIBAETCA C BbISBNEHUIA aHanoruii puTMa, Nponopumi n opm, npupoapl.
Pa3nnyaroT cknagyatble, MOAY/bHbIE, CnMpaseodpasHble, KapKacHble MeTofpl
06paszoBaHMs (DOPM. W3 BbILLIEN3/IOXKEHHOIO, MOXHO CAenaTb BbIBOJ, YTO
OVOHMYECKMA  MOAXO0[  BbISBMSET  3aKOHbl  (hopMoobpasoBaHMA U
(h)YHKLMOHMPOBaHMS CUCTEM NPUPOAbI, a Takke Crneunpukn CTPYKTYpPHO-
()YHKLMOHa/IbHbIX ~ OTHOLUEHWI, BCNeACTBME  4Yero  WCMo/b3yeTr WX B
NMpPOeKTUpoBaHMKM KocTioma [3].

BTOpor 3nemMeHT Xy[OXXeCTBEHHON CUCTEMbl — MaTepuas, U3 KOTOporo
OyfeT MNpPOeKTMPOBaTbCA KOCTIOM. 3feCb Y)XKe 60/bllIoe 3Ha4yeHue yaensercs
3KOJIOTMYECKOMY N OPraHNYecKoMY Harpas/ieHUAM.
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PucyHok 1 — MpuHumn 6MoHN4YecKoro hopMoobpasoBaHna KocTioma [4]

3JKonormyeckoe Hayano MAET ¢ 1970-X rogoB BPeMEH TEXHOMOMMYECKOM
pesositoLnn. TlocTynaT TOro BpeMeHU 3BYy4Yasl Kak: HaTypasibHOCTb — 3TO U eCTb
HacTosilas mMoga. B NErkoi npombILLIEHHOCTM 3KO/IOTMYECKOe HarpaBieHue
npeanonaraeT  MakCUMa/lbHyl0  3KOHOMWIO  MaTepuasioB U Pecypcos.
CoBpeMeHHble  Au3aliHepbl CTan  33dyMblBaTbCA Haf 6e3BpefHbIMU U
6e30TXOAHbIMW TEeXHONOrMAMKM NO npuHUMny Zero Waste (puc. 2a), Hap,
MNCNO/Ib30BaHNEM 3HEepPreTUYecKMx PecypcoB U MaTepuasioB BOCMO/IHAEMOIO U
BOCCTaHaB/IMBAEMOr0 TWMOB, Haf BTOPUYHBLIM MWCMOMb30BaHWEM W3LENNA, B
pe3ynbTare KOTOPOro rnosBAAETCSA MOHATUE 3KOMOMMYECKOro «kKpyrosopota» [3,
5].

IMERbLEHE TOTPLANEAY

® S [IPABH I
1EAD WASTE

{ITEA3

o

TOETIMHNE  KOMAOCTHRNEAHME
ACTIB3C5ANAE

PUCYHOK 2 — a) 3KO/IOrn4yeckoe HanpaBneHme no npleu,mny Zero Waste [6]; 0)
nnaTbe U3 OpraHMYecKoro TpMKoTaxKa

[Mpy1 NPOEKTMPOBAHUN COBPEMEHHOIO KOCTIOMA 3T MPO6/IEMbI peLLaroTca
32 CYET OTKasa OT CUHTETMYECKMX MaTepuasioB, KOTOPble MPaKTUYECKU He
acCMMWIMPYIOTCS B OKPYXKatoLLelt cpefe, 1 NPOM3BOACTBO KOTOPbIX 3arps3HaeT
OKPYXaloLyt0 Ccpefly W HeraTMBHO B/IASET HA 340pOBbe  Ye0BeKa.
CUHTETUYECKME MaTeprasibl 3aMEHAIOT HaTypasibHbIMM.

UYTo KacaeTcsi OpraHM4Yeckoro Hamnpas/ieHUs, TO OHO OCHOBbIBAeTCS Ha
BblAENEHUN WU YCTAHOB/IEHUN WCKYCCTBEHHbIX M eCTECTBEHHbIX 000/104eK, a
TaKXXe CUCTEM KOCTIHOMA CXOAHBIX MO (h131M0N0rMYECKUM CBONCTBAM MPUPOAHBIX
cuctem. OpraHuyeckas ofexiaa [O/HKHAa OTBevaTb TakOMy MOHATUIO Kak
biodegradable, To ecTb fo/mKHa pa3naraTbCs, YTOObI HE 3arpsA3HATL MAHETY,
MO3TOMYy CerofHs Ans MPOM3BOACTBA OPraHUYecKMX MaTepuasioB UCMO/b3yHoT
OpraHu4YeckrMe BOJIOKHA XJ/IOMKa, JlbHa, LWepCTH, a Takke BOJIOKHA
NEerkoBo306HaBSEMbIX U HefeULMTHBIX PacTEHUn KaK Kpanuvebl, 6ambyka,
KOHOM/K, 3BKamMnTa M KyKypysbl (puc. 26). OCOGEHHOCTb OpraHM4eckoro
BO/IOKHA 3aK/o4atoTCd B TOM, YTO OHO BbIPalleHO Ha YMUCTbIX MOYBaXx,
yL,06psSeMbIX UCKNHOYMTENbHO KOMMOCTOM, 6e3 Nectuumnios, a Ans 3awmTsl OT
BpeAuTeNei cneynanbHO Pa3BoAAaT HaCEKOMbIX, KOTOPbIE 3alMLLatoT PacTeHUS.
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Takume mMaTepuanbl 6yayT 06n1agaTb 04EHb BaXKHbIM U MO/ME3HbIM CBOMCTBOM KaK
rMNOanIeprmyHOCTb, a TakKXKe /Ierko M 6bICTPO pasnaraembiMn. OCHOBHbIMU
MOMOXKEHMSAMU 3TUX Harpas/IEHUIA ABNAKOTCA COXPaHEHWe M BOCCTaHOBJ/IEHME
G6anaHca MCKYCCTBEHHON M MPUPOAHOM cped, a Takke AOCTUXKEHME rapMOHMU
B3aMMOCYLL,eCTBOBaHMA 3TUX cpef [7, 2].

ANeMEHT  XY[OXECTBEHHON CUCTEMbl KaK LUBET HeCET Ha cebe
HeManoBaXXHYH0 Harpysky. OH 3aBUCUT OT MOfbl, PYHKUMIA U Ha3Ha4eHUs
N30enns, acCOPTUMEHTHOW FpPYNMbl, a TakXke MNOJI0BO3PACTHOINO0 Has3Ha4yeHus
NPOEKTUPYEMOro m3aenus. PaccMaTpuBas ero B KOHTEKCTe B3aMMOAENCTBUSA
NPUPOAHOA W WUCKYCCTBEHHOW cpef, OOMbLLIOEe 3HayYeHWe  yaenseTcs
OpraHn4ecKoMmy Harpae/ieHUI0. B 3TOM cnyyae maTepuasibl UMEKOT HaTypasibHble
LiBeTa, MEHEE HACbILLEHHbIX TOHOB, JaXe MOXKHO CKa3aTb MacTe/IbHbIX, TaK KakK B
npouecce 006pabOTKM OpraHUYecKMx MaTepuasioB MPUMEHSAKOTCS  TOJbKO
HaTypa/ibHble KpacuTenu, Takue KaK TMOPOLWIKN MPUPOLHLIX MaTepuanos,
LIBETOYHAA Mbl/bLa, COKN Arog n ap. [7].

3agyMbiBascb Haf (hakTypoi matepuana npv NpPoeKTUPOBaHUN KOCTHOMA,
B KOHTEKCTe pacCMaTpuBaeMOW TeMbl, YYMTbIBAETCA OMOHMYECKUIA (haKTop.
[MpUMeHsSeTCs MeTOA aHanoruii M romMonornii NPUPOAHBLIX (opM, MNYTEM
npeo6pa3oBaHUS NPUPOAHOr0 MOTUBA, HarpuMep, 3a CYET ero MoBEPXHOCTMU:
OrepeHne NTuL, PUCYHOK KOXHOr0 MOKPoBa PENnTU/INA U HACEKOMBbIX, (hakTypa
KOpPbl lepeBa 1 CTPYKTYpHast NOBEPXHOCTb BOApbI.

UTO KacaeTcsi CTU/IEBOrO PELLEHUs, TO 3[eCb PELLEHME YXKe 3aBUCUT OT
HarnpaBfeHHOCTN paboTbl Au3ariHepa. BHauvane 2000 rr. AgusaiHepbl CTau
yaensTb 60/blle  BHUMaHWA  3KOMOrMYECKOM W OpPraHMYeckonm Temam.
PesynbTataMu 3TOr0 CTasio MOsB/IEHWE ofexfAbl U 00yBW W3 X/OMKa, JIbHa,
6amMbyka ¥ KOHOM/W, BblpalleHHbIX 6e3 necTMUM4oB M U3 MPOAYKTOB
nepepaboTKN OpraHNYecKNUX MaTepuaioB B KOMEKLMAX TaKUX 4M3aHEpOB Kak
Giorgio Armani, Stella McCartney, Donna Karan, n B 6peHgax Levi’s, Nike un
H&M [7].

KocTioM CTaHOBMTCSA KOCTHOMOM TO/bKO TOrAa, KOrAa OH HafeT Ha iurypy.
Tak Kak (mrypa 4enoBeka MOCTOSSHHO HaxoAWUTCH B AWHaAMUKE, TO opmy
KOCTHOMa HY)XHO BOCMPUHMMAaTb COBMECTHO C 006pa3oM YefioBeka, a TakKxe
npornopumsiMn 1 ABMXKEeHUsM ero durypbl. dopma KocTioMa nepefaeT
KOHKPETHYIO MH(OpMaUMio 0 CTUe, MoAe, 3CTeTUKe, KynbType 06LLEeCTBa, a
TaKkKe 06pase KOHKPETHOro 4YenoBeka. B pesynbTaTe 3toro ¢opma KocToma
CTaHOBUTCA AMHAMMWUYECKON MPOCTPaHCTBEHHO-BPEMEHHON MOAENbH CUCTEMBI,
obnagarolein MHOrOypoOBHEBOM CTPYKTYPOM CBA3N  MeXAy 3NneMeHTamu
4e/10BEYECKOW (hnurypon 1 cpefoi. MiMeHHO (hopma KOCToMa CneayeT 3a hnurypou
C M3MEHSIIOLLENCA CO CKOPOCTbIO, MPUobpeTas MEHSIOLMINCA PUCYHOK, a TakxXe
mMaTepuan MeHsieT CBOKO NAaCTMKY, KaKor Bbl MIOTHOCTM XKECTKOCTU OH HU Bblif
[2].

Takum o6pa3om, 6MoHMKa opmoobpa3oBaHMsi COBPEMEHHOIO KOCTHOMa
obecrneunBaeT OpraHM4yeckoe eAMHCTBO ero C MPUPOAHOWN Cpefloil, a Takxke
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npegonpeaensieT  MCNoMb30BaHWE  MPUHLMMNOB  (DYHKUMOHMPOBaHUS U
(hopmoobpa3oBaHMs CUCTEM MPUPOLbI B CaMOM KOCTHOMe. JKO/0rM4yeckoe
NMPOM3BOACTBO M WCMO/Mb30BaHME HaTypasibHbIX OpPraHUMYecKnx MaTepuanoB
obecneumBaeT 6GanaHC MeX[Ay WCKYCCTBEHHOM W €eCTeCTBEHHOW cpedoi. B
3aBMCMMOCTM OT TMOKOCTM B3aMMOOTHOLLUEHMS BCEX 3TUX HarpaB/eHui
NOAAEPXKMNBAET CBOK [eATENIbHOCTb CUCTEMA «MPUPOAa — Ye/IOBEK — KOCTHOM»
(puc. 3) [3, 5].
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YK 677.017 )
OLEHKA KAMUIAPHOCTU XUPYPIMUECKUX HATEN

Ocunosa J1.., KypaeHkosa A.B., bynaHos A.U.
Poccuitckuid rocyapcTBeHHbI yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruw. AmsaiH. ckyccTBo), Mocksa

BuHokyposa T. .
HMWL, xupyprum nm. A.B. BuwHesckoro MuH3gpasa Poccumn, Mocksa

OO6beKTamm nccrefoBaHUA CNyXXUnm obpasubl 6MOOTMYECKM aKTUBHbIX
KarnpOHOBbLIX M NaBCaHOBbLIX KPYyYeHbIX HUTeR, paspaboTaHHbIX ®IYTT BHUW
CUHTETMYECKOro BO/IOKHA C 3KCNnepnmeHTalbHbIM 3aBOA0M [1, 2]:

HUTb XMPYpPruyeckas KarnpoHoBas Kpy4yeHas;

HUTb XMPYpPruyeckas naBcaHoBas Kpy4yeHas;

HATb  XMPYpruyeckasa KamnpoHOBas KpydyeHasd, MMMperHMposaHHas
XUTO3aHOM;

HATb  XMPYPruyeckas /aBCaHOBas Kpy4yeHasd, MWMNpPerHMpoBaHHas
XUTO3aHOM;

HATb  XMPYpruyeckasa KanpoHOBas KpydyeHad, WMMNPErHMpoBaHHas
XUTO3aHOM C aHTM6aKTepuasibHbIM MpenapaTom LMMnpodIoKcaLyH, oKpatleHHas
NN HEeOKpaLLleHHas CTepuibHaa Uan HeCcTepubHas;

HATb  XMPYpPruyeckas J/laBCaHOBas  Kpy4yeHasd, MMNpPerHMpoBaHHas
XWUTO3aHOM C aHTM6aKTepuasibHbIM MpenapaTom LUMnpodIoKcaLyH, oKpatleHHas
NN HEeOKpaLLleHHas CTepu/ibHaa Uan HeCTepu/bHas;

HATb  XUPYpruyeckas KanpoHoBas Kpy4yéHasd, WMNPerHnpoBaHHas
XUTO3aHOM C  aHTMbaKTepuasibHbIM  MPenapaTtoM  UUNpoMIoKcaumMH U
repMaHuiicogepXalLmm npenapartom Actparepm;

HATb  XMPYpPruyeckas /aBCaHOBas KPy4yéHasd, MMMNpPerHupoBaHHas
XUTO3aHOM C  aHTMGaKTepuasibHbIM  MPEenapaTtoM  UMNpoMIOKcaumMH U
repMaHuincogepkaLimm rnpenapaTtom Actparepm.

Buonornyeckn akTMBHblE HUTUM MO/MYyYeHbl Ha OCHOBE KPYYEHbIX
KarpoHOBbIX U N1aBCaHOBbLIX HUTEW TPeX BapuUaHTOB:

C XUTO3aHOM;

C XMTO3aHOM M aHTUCENTUYECKUM CPeACTBOM LMNPOMIOKCALNH;

C XMTO3aHOM, UMMNPOOIKCALMHOM N FepMaHNNCOAEPXKaLLMM BELLLECTBOM
AcTparepm.

[MOKpbITME HAHOCWUN N3 pacTBOpa XuTo3aHa B pactBope 0,1% yKCycHOW
kucnotbl. Cogep>kaHue xutosaHa coctaensano 0,5%, umknonpodgiokcaynHa —
1,3%, AcTtparepma — 0,013% OT Maccbl UCXOAHOW HUTW.

B 1abn. 1 gaHbl XapaKTepuUCTUKM OOLEKTOB WCCNefOBaHWA, TakuMe Kak
meTpuyeckunin pasmep (MP), nuHeiHas nnoTHocTb (T), avameTp (d)

Tabnuua 1 — OCHOBHbIE XapaKTEPUCTUKN UCCNelyeMblX 06beKTOB
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Kog NXB [Mapka xmpypruyeckux HuTenCrepunbHoCTMPT, Tekcd, MM
KanpoHoBble
2479 2482 | KanpoH HC 1,532 0,19
HC 3,5/100 0,35
2483 HC 4 125 (0,42
2484 HC 5 170 0,50
2488 2468 | KanpoH - X HC 1,533 0,19
2491 R 1,532 0,19
2492 HC 3,5/105 0,38
2493 2472 HC 4 (125 (0,42
HC 5 |170 {0,50
R 5 170 0,50
2497 2500 | KanpoH - XL, HC HC 1,534 0,19
3,51110 0,39
2501 HC 4 (130 0,42
2475 R 5 |176 0,52
2506 2509 | KanpoH - XL HC 1,532 0,19
HC 3,5/105 0,39
2511 HC 5 170 0,50
2477 R 5 [170 0,51
/laBcaHoBble
2583 /laBcaH HC 1,535 0,19
2587 HC 3,51109 0,37
2588 HC 4 150 10,44
2592 MascaH-X HC 3,5110 0,37
2471+ 2599 R 3,5110 0,37
2593 HC 4 (150 10,43
2600 R 4 150 10,43
2594 MascaH - XL| HC 1,535 0,19
2601 R 1,535 0,19
2596 HC 3,5115 0,38
2603 R 3,5115 0,38
2597 HC 4 1150 0,44
2604 R 4 150 10,45

KanunnapHocTb HUTel onpeaensnac nyTem MOrpy>XeHUs KOHLA HATK B
OKpaLLEHHbIN pacTBop.

B T1abn. 2 npuBefdeHbl HEKOTOPble 3HAYEHUS  KamnuINsapHOCTU
XUPYPrYecKnx HUTel vepes 1 4. nocne Hayasna UCnblTaHUA UK 6onee — nocne
YCTaHOB/IEHNA KanW/ISPHOro paBHOBECKS, KOTOPOe [A/11 HEKOTOPbIX HUTEN
HacTynano yepe3 70-80 MUH.

KanunngpHoOCTb  KanpoHOBbIX — KPYYEHbIX  XUPYPrUYECKMX  HUTEN
MoBbILLAeTCA C yBenmyeHnem MP, T.e. TONWNHBbI HATKU, TaK Kak C YBENNYEHMEM
TONIWMHBLI HATW YBENTMYMBAETCA N YNC/I0 Kannansapos, Mo KOTOPbLIM MNOAHMMAETCS
pacTBOp Kpacutens.

[Mpn HaHECeHUN Ha HUTb XMTO3aHOBOIO MOKPbITUA (KanpoH-X) CKOpOCTb
MOLHATUA Kpacutens, onpefensemas MO HakK/JOHY KWUHETUYeCKOW KpPUBOM
«KanunIgpHoOCTbL — BPeMsA», 3aMef/IfeTca ANna BCeX UcCnefaoBaHHbIX MP. 3T0
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Nerko 00BbACHUTL TEM, MOKPbITUE 3aKPbIBAET OMpPefesIeHHOe YMC/I0 Kanunispos
HUTKU. B TO >Xe Bpems B KOHEYHOM WTOre KanwuinsipHoOCTb W60 AOCTUraeT
3HAYeHWIN MCXOAHbIX 00pasLoB HWUTEN, MO0 HECKO/IbKO MpeBbIAeT eé. IT0
HabnogaeTca ana KanpoHoBbix MP 1.5, 3,5 n 4. Y Huterr KanpoH-X MP 5
3HayYeHne KannanapHOCTWN LOCTOBEPHO HUXKE, YEM Y UCXOLHbIX.

Tabnuua 2 — MNMpumep KanunNAapHOCTM KarnpoHOBbIX U 1aBCAHOBbLIX KPYUeHbIX

HUTeR (cTepunbHOCTb HC) ¢ XMTO3aHOBbLIM MOKPLITUEM M 6€3 HEro

Mapka xupypruyecknx HUTenCtepunbHOCTMPB0 MUH[70 MUHBO MUH
KanpoH HC 1,533 - -
KanpoH - X HC 1,535 - -
KanpoH - XL HC 1,527 - -
KanpoH - XL| R 5 50 53 54
KanpoH - XLIr R 5 U7 48 48
aBcaH HC 1,534 - -
MaBcaH - XL| R 4 b5 61 61

BBefeHMe B XMTO3aHOBOE MOKPbLITME AHTUCEMTUMYECKOro BeLLEeCTBa
umknonponokcaunH (HUTo KanpoH-XLL) ana scex MP oT 1,5 go 5 3amefnser
CKOPOCTb MOAHATUSA XXUAKOCTU, N YMeHbLUAET KanuansapHbIA aggeKT.

BBefeHWe [OMOMHUTEILHO B COCTaB MOKPLITUS repMaHuincogepykallero
npenapata Actparepm (HUTb KanpoH-XLI) He W3MEHSAeT CyLLeCTBEHHO
KanunnsapHOCTU Mo cpaBHEHWUIO ¢ HUTAMU KanpoH-XL, — pasnuumsa mexay HumMu
Haxo4AaTCA B Npefenax oLWnoKN N3mepeHuns.

C yBennyeHneM TONWUHBI XUPYPIMUYECKNX HUTEN KanuansapHOCTb flaBca-
HOBbIX HUTeW yBenmumBaeTcs. VickntoueHne coctaBnatoT MITP HUTK MP 3,5 1
4: KanunnsapHocTb HUTen MP 4 pgoctoBepHO Hmxe, Yyem MP 3,5, MOXHO
NPeLnoNOXWTb, YTO 3TO CBA3AHO CO CTPYKTYPOM HWUTKU, TaK KakK 3Ta e
3aKOHOMEPHOCTb Hab/10aeTCcs U A1 HATE C MOKPbITUEM Ha TOW YXe OCHOBE.

Y naBCaHOBbIX HUTEN C XUTO3aHOBbIM MOKPbITMEM (JlaBcaH-X) xapakTtep
KWHETUYECKMX KPUBbIX KanunIapHOCTH aHaiornyeH HUTaAM KanpoH-X: CKoOpoCTb
MOAHATUSA KpacuTenst YMeHbLUAeTCA MO CPaBHEHMIO C UCXOAHbIMU 0bpasuamu.
MakcManbHas KanunnsapHocTb OAMHaKoBa ANA HUTei JlaBcaH, JlaBcaH-X U
NaecaH-XLl MP 1,5. ¥ Hutert MP 3,5 n 4 oTMeyaeTcs yMeHbLUEHNE 3HaYEHWS
KanuanspHoOCTK C BBeleHMEM B COCTaB NMOKPbITUA LIMKIONPOgIOKcaLMHa.

Ha KanunispHOCTb HATEN C XUTO3aHOBbIM MOKPLITUEM, KaK KanpOHOBbIX,
TaK 1 naBCcaHOBbIX, pagnaunoHHaa cTepunnsaumsa He BnuserT.

BHeceHne B X1TO3aHOBOE MOKPLITUE aHTMMUKPOOGHOI0 npenapara LuKo-
NPOM/IOKCaLMH 3amMe/1I9eT CKOPOCTb NOAbeMA KPacUTesis, HO Ha OKOHYaTe/IbHYHO
BE/IMYMHY KanunnsapHOCTU 60/bLIOr0 BANAHUA HE OKa3bIBAET, TaK Kak 3Ha4YeHNs
KarnunnsapHOCTU CTEPUIbHBIX U HECTEPU/bHBIX HATE JOCTaTOMHO BIU3KN

ckntoueHme cocTaBnseT nascaHoBas HUTL JlaBcaH-XL, MP 4, y koTopoit
nocne CTepunnsaLMm KanunngapHoCTb MOBbICUMACh. W XOTa pasnnuma mexay
CTEPU/IbHBIMM U HECTEPU/IbHLIMUA HUTAMU 3HAYMMbl, abCONOTHaA pasHuLa
KanunngapHoCTN COCTaBWIa BCEMO 25 MM.
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Y/]IK 687.129
XAPAKTEPVCTVIKA HAMPABJ/IEHWS NIPOEKTUPOBAHWSA U1
N3FOTOBNEHUSA MY>XCKOW BEPXHEW OLEX bl «<BESPOKE»

ManyHnHa A.4., bytko T.B.
PoccuiAickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

«BESPOKE» B nepeBofie C aHIMIMINCKOro si3blka «be spoken» o3HayvaeT
«3apaHee OroBOPeHHbIN, 3aKa3aHHbIA 3apaHee». B 06uxog 3aToT TepMuH 6bin
BBeeH TpU BeKa Ha3zaf /IOHLOHCKMMMW MOPTHbIMW, B MacTEPCKMX KOTOPbIX
XpaHWUnUChb 60/bLUMe OTPe3bl TKaHEW ANA OfeX[bl, Y MOLUMB O4eX/bl Ha 3aKas
ctan 60/1ee NOMyNAPHbLIM U OCTaeTCA TaKOBbLIM MO Cel AieHb, B 0CO6EHHOCTU ANs
KNIMEHTOB 0C060M cTaTycHoCTK [1-3]. [laHHas paboTa NnocBseHa BbISBEHUIO
0CO6EHHOCTEN OpraHM3aLuMm npouecca NPoM3BOACTBA U NPeLOCTaB/IEHNSA YCAYT,
CTPYKTYPbl OCHOBHbIX 3TaroB 1 COAepXKaHUs 3aa4y npoLiecca NPOeKTUPOBaHNA 1
M3roTOBMIEHNS OAEXAbl B HanpaBneHnn «bespoke» Ha MNpUMepe MY>XKCKOro
nupKaka.

«Bespoke» — 31O, npexXae BCEro, MPOEKT, MPWU3BaHHbLIN BOMIOTUTb
YeNnaHnaA CcaMblX WCKYLUEHHbIX K/IMEHTOB W Haue/NeHHbIW Ha Cco3jaHuve
YHUK&IbHOTO W B BbICLUEA CTENEHN MepCoOHa/IM3MPOBAHHOIO MPOAYKTa,
npegycmatpusatowlero  6onee  70%  3neMeHTOB  py4vyHoW  paboTbl  [1].
[MpoeKT1poBaHNe TaKOro MpoAyKTa MNpeanosiaraeT KoMMOopT He TOSIbKO C
nosuumMm ypobctea B HOCKe W 00nafaHus YHWKalbHOW BeLbl), HO U B
npeLoCTaB/IeHNM ONpeAeNeHHbIX YCIyr B NPOLECCe ee co3haHus.

B HacToslee Bpems MNpeanpuaTvs, 3aHMMatoWmecs Harpas/ieHVeM
«bespoke» npeactaBnsatoT coboit aTenbe, OYTUK, LLOY-PYM UK Aaxke CBON [om
mozpl. OpraHusaumsa nx paboTbl TpebyeT 0c060ro KpeaTMBHOIO NoAX0Aa, Tak Kak
Harpas/ieHa Ha MNPVB/EYEHNe CaMbIX W3bICKATENIbHbIX, TPeboBaTe/IbHbIX U
COCTOATE/IbHbIX KNMEHTOB. X ONbIT BCerga yHUKasieH U 3acny>XnBaeT U3y4vyeHus
1 0CBOEHUA. BOMbLUYIO YacTb MX TBOPYECKOro mpolecca 3aHMMmaeT paborta rno
CO3[aHNI0 YHNKa/IbHOTO XY[0XeCTBEHHOro 06pasa C y4eTOM MHAMBUAYASIbHbIX
OCOOEHHOCTE  K/MEHTA — TMPU3HAKOB BHELIHEro BWAa, OCOHGEHHOCTeN
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TE/IOC/IOXKEHWNSA, MCUXONOTMYECKMX OCOOEHHOCTEN, OTHOLLEHMS K MOAe W T.M.
Kpome TOro, yumTbiBaKOTCA Takue (PaKToOpbl Kak: CTW/b >XWU3HW; COOTBETCTBUE
NHTEPbEPY MEPOMNPUATUS UM TOPXKECTBA, A1 KOTOPOro NPOEKTUPYETCA MOAENb;
COOTBETCTBUIO TEMATUKE CBETCKOI BEHEPUHKM; YPOBHIO €/10BOr0 MEPONpUATUS;
TpaguLMAM KOpropaTUBHOM UK KIYOGHON 3TUKMN.

Oco6bIM 3Tanom AenseTcs Bbibop Matepuanos [4]. Tak Kak U3roToB/eHue
N30ENNIA 0YEeHb BbICOKO LIEHWUTCS B CU/Y BbICOKOrO KayecTBa U 3HAUMTENbHOM
AONN pyYyHOro Tpyda, ANs NPOW3BOACTBA M3[eNWiA [aHHOro Hanpas/eHus
MCMOMb3YHOTCA OYEHb [A0POrMe W KayeCTBEHHble MaTepuasbl OT JyULLMX
npoussoauTenein EBporbl. MoaToMy opraHusaumnm paboTbl C KIMEHTOM Ha 3TOM
aTane yAensercs oyeHb BbICOKOe BHMMaHue. O6pasubl MaTepuaioB BeayLnx
MWUPOBbLIX  MPOM3BOAWTENEN  MNPeACTaB/eHbl  UMEHHbIMW  KaTasoramu,
XY[0XeCTBEHHOe O(OPM/IEHNE KOTOPbIX [AOCTOMHO YPOBHIO O(OPMIEHUSA
LUeIeBPOB K/1aCCUYECKON NnTepaTypbl. Kpome TOro, COBPEMEHHbIA YPOBEHb
npefocTaeneHns ycnyr «bespoke» npefycmatpyBaeT JaXe CO3[aHne HOBOW Mo
CBOMM XapakTepPMCTMKaM TKaHW, COOTBETCTBYHOLLEN MO KOMI/IEKCY CBOWCTB U
XapaKTepUCTUK co3faBaemMoil  Mofdenn. WMMeHHO noaToMy  60/bLLIMHCTBO
WNHHOBALMIA TKaLLKON N TEKCTUNBbHON NPOMBbILLIEHHOCTW MOSBNSETCS B CErMEHTE
NPOV3BOACTBA BbICOKOKAYeCTBEHHOM oaexabl «lux-premiumy.,

YunTbiBad OCOGEHHOCTU  COLMASIbHO-3KOHOMUYECKMX BO3MOXKHOCTEN
CTaTYCHbIX K/IMEHTOB, NPeANpuUATUSA Hanpas/eHns «bespoke» NLLYT KpeaTuBHbIE,
HeobpeMeHSAoLLMEe CNOCOObI N TEXHO/IOMMM 0OLLEHMSA C 3aKa34YMKOM Ha 3tanax
paspaboTKn Mofenn, MNoNyyYeHUs WUCXOLHOW MHGopMaUmMM, MakKCUMaibHO
BOB/IEKAsA €ro B TBOPYECKMiA NpoLecc.

TexHonormst NoLlMBa, XapaktepHas Ans «bespoke», Takke uMMeeT psij
0COoOeHHOCTe. bonbWMM  MCKYCCTBOM  ABNSETCA  W3rOTOB/IEHME,  TakK
Ha3blBaemMoro, «6opToBOro nakeTa», KOTOPbIA onpeaensieT (opMoobpasoBaHme
N30eNnst N 3afaeT eMy HerMOBTOPUMBINA, «KMUBOW», MOABMKHbIA U NIACTUYHbIN
obwnin BnA. «bOPTOBOM NaKeT» M3roTaB/IMBAETCA MO 0COO0M TEXHONOMMK Y
COCTOMT M3 HECKO/bKUX C/I0EB NPOKNaA0UHbIX MaTepuasnioB, N3roTOBMEHHbIX U3
HaTypa/ibHbIX BO/IOKOH 1N MaTepUasioB, TakMX Kak fIeH, X/10MOK, KOHCKWIA BOJOC.
Y3nbl 1 petann msgennsa obpabartbiBalOTCs BpPYy4YHYH, 6€3 MCMoMb30BaHNA
KNeeBbIX MPOKMIaf0YHbIX MaTtepuanoB. bnarogapsi 3ToMy KOCTIOM «AbILLIUT,
COXpaHsieT eCTeCTBEHHYIO MMIACTUKY MaTepuana U uaeaibHO MOBTOPSET NHUN
(mrypsl, Npu 3ToM He AethopMupysce. Kak npasuno, B ciyyae UCMNOMb30BaHMS
HECKO/IbKMX C/MOEB pas3HbIX TWUMNOB MPOKMAA0YHbIX MaTepuasnoB, CO3[arTcs
YCNOBUA «aMopTU3aLun» (HOopMbl NLKaka B LenoM. PopmMoBaHME Y4acTKOB
N30enna B COOTBETCTBMM C OCOOEHHOCTAMM (DUTypbl KIMEHTa AO0CTUraroTCs
NHOVBUAYA/IbHLIM  MOAXOA0OM K MPOEKTUPOBaHUIO KOHCTPYKUMKW, a Takxke
PY4YHbIM (POpPMOBaHMEM [eTasied, Y3M0B WM U3Lenns B LEe/ oM Mpyv NOMOLUM
crneymasnbHbIX KOMOLOK W yTiora [2, 5]. BOPOTHMK u3roTaB/vMBaeTCca U
BbICTEMMBAETCA TakXKe BPYUHYIO (puc. 1).

65



BONbLWINHCTBO OMepaunini  U3roTOBNEHUS MPeACTaBNAT co6oi Habop
PYYHbIX OMepauuii, 4To rapaHTUPyeT MPOYHOCTb W 3M1aCTUYHOCTL LLBOB.
MneyeBble  HaKMafkKM  W3rOTaBNMBAKOTCS  TaKXKe  BPY4YHYH,  YyuuTbiBas
NHAMBMAYaANbHYKO (DOPMY, BbICOTY M/ed KAMEHTa, a Takke KOH(Urypauuo
NNeYeBOl NMHUM BbIOGPAHHOW MOoAenn. BcnyluHble pyyHble CTPOUKM MO Kpasm
naukaHa, BOPOTHMKa, 06opTa, KapmaHOB, SIBAAOTCS  06s3aTeNlbHbIM
(hYHKUMOHaNbHbIM U [EKOPATMBHbIM 3/1EMEHTOM PYYHOW OTAENKW, OCOObLIM
LUMKOM W BCerga 3amMeTHO BbIAENSAHOT Bnafenbla A0POroro KayeCTBEHHOrO
KOCTHOMa.

PucyHok 1 — M13rotosnieHne «b6OpTOBOro naketa» pPy4HbIM BbICTETIBaHNEM
[MogknagKy TakXe COefMHAKT BPYYHYHO MO BCEM Y4yacTKaM BepXHero
naketa As19 obecrneyeHns eé NOABMXKHOCTMA M MaKCUMa/IbHOW KOM()OPTHOCTY B
Hocke. [MofKnaaKa MMeeT 0Cooblin PYHKLMOHANIbHO-KOHCTPYKTUBHBIN 3/1EMEHT —
MOAMBILLIEYHUKN, KOTOPble NPeAOXPaHSAT MPOoMMYy OT UCTUPaHWUA B MpoLiecce
aKcnyaTtaummn, a TakKXKe MOMOratdT COXPaHATb CBEXeCTb BEPXHEro naketa
nsgenna [2, 5-7]. Boonb wBea nputauvBaHuA NOAKNaLKM nepeda K nogooprty
nnayKaka npoknaabiBaeTca pyyHasa 3akpenndoLlaa BCnyLwHas cTpoyka. OyeHb
4acTo Ha MOAKNaAKe BbIWUMBAKOT JINYHbIE MHULUMAIbI KNVEHTa WU UHULMANGI
macTepa, A13aiiHepa, YTo ABNAETCA TPAAVNLMOHHBIM 3/1EMEHTOM NepcoHaIM3aLmm
npeameTa OAeX/bl, BbIMO/HEHHOIO Ha 3a|<_a13 puC. 2).

29

PucyHok 2 — Ocob6eHHOCTU 06paboTKN NoAKNaaKN

LLinnubl pyKaBoB Bcerfa AenatoTcsa OTKPbITbIMW, a METN BbILLMBAKOTCA
BPY4YHYt0. Takue MeTnM — npusHak 61aropogHOro NpPoOUCXOXKAeHUA KOCTHOMA,
KOTOpbIA OTBeYaeT BCEM KaHOHaM MOPTHOBCKOrO pemecsia, CTPeMALLEerocs Ha
3TOM YPOBHe K «MOPTHOBCKOMY WMCKYCCTBY». [1eTns Ha faukaHe 4acto Umeet
OT/INUYUTENBHYO (POPMY «6e3 rnaska» W, NOpPon, MMEET M3bICKAHHY (opmy
n3rmnba. Ans pukcMpoBaHmsi 6YTOHbEPKM C 0OPATHOM CTOPOHbI NlaLKaHa MOXET
ObITb M3roTOB/IEHA [OMOMHUTE/IbHAA BO3AYLUHAA METNA, NeTNA U3 NIeHTbl UK
TecbMbl An8 6YTOHbEPKN (puc. 3).
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PUCYHOK 3 — M3roToBneHue neTenb py4HbIM CNocoboMm. [LononHUTeIbHasA neTns
N3 NIEHTbI 415 6YTOHbEPKU

dypHuTypa 408 M34enund  Takke  cneumuyHa.  [yrosuupl
N3roTaB/NBAIOTCA U3 HATypa/ibHbIX MaTepuanoB, TaKUX Kak MepaaMmyTp, KOCTb,
por, [epeso WM [OPOrMx WHHOBAUMOHHBLIX MaTepuasioB, 4acTo O(OPM/IEHbI
WMeHHbIM fIOroTMnoM npounssoauTens.  lpULLNBAIOT WX BPYYHYIO TaKuUM
06pasom, 4YTobbl Nog NyroeuLein 06pa3oBbiBasiaCb HEOO/bLLAA U TOHKAs CTOMKa
A1 n36exkaHna fethopMnpoBaHKA yHacTKa 3aCTEXKN MPK 3aCTErBaHUN.

AHanus, uccnefoBaHMe OCOOGEHHOCTeN MPOLECCOB MPOEKTUPOBAHNUA U
NMPOM3BOACTBA MYXCKOI BEpXHei oAexabl HanpaBneHusi «bespoke», a Takxke
OCBOEHWe orepawuii N3roToB/IEHUA U3AeNNIA OCYLLECTBNANOCL Ha 6a3e aTesbe Mo
MOLLMBY MYXCKUX KOCTIOMOB Bespoke «3payapa VBaHoB». B pesynbrarte
MOSTY4YEHHOTO OrMbiTa WM3rOTOB/IEH MY)XXCKOW KOCTIOM Ha WHAVMBUAYa/IbHOIO
3aKa3ymka B COOTBETCTBUM C BbISIB/IEHHbIMW OCOOEHHOCTAMU Harpas/ieHns
«bespoke».
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YK 677.017 }
OLIEHKA KAUECTBA OAEX/bl AETEV 10 1 FOAA
MOC/IE OMbITHOW HOCKU

MaHoBa M.A., MopaosoukuHa A.A., KypaeHkosa A.B., bynaHos A.U.
Poccuitckunid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

TpeboBaHUS K [ETCKON ofeXnae ykasaHbl B TeXHMYECKOM perfiaMeHTe
007/2011 «O 6e30MacHOCTM MNPOAYKUUW, NpeAHa3sHaYeHHON aAns [eTeidl U
noapocTKoB» [1]. PaccmaTtprBaemble n3genms oTHocATCA K 1 cnoto. B faHHOM
pernameHTe ykasaHo, 4YTo Ans feTen 40 0O4HOro roja (guanasoH pasmepos — pocT
no 74 cm, obxeat rpyaM ao 48 cm) odexaa M3 TEKCTWU/IbHbIX MaTepuasos,
TPUKOTaXKHbIE U3[ENNA U TOTOBble TEKCTW/IbHblE WU3LeNns LO/MKHbI OTBeYaTb
Tpe60oBaHMAM GMO/IOMMYECKON N XMMUYECKOM 6e30MacHOCTH.

MoATBepXXAeHME COOTBETCTBUA AaHHOW MPOAYKLMU OCYLLECTBNSETCA B
(hopme rocyfapCTBEHHON pernctpauum ¢ nocnefyrowmnm AeKiapupoBaHueM
COOTBETCTBUSA.

Ha ocHoBe onpoca noTpebuTeneid, KOTOPbIMU ABISKOTCA POAUTENN LeTel B
Bo3pacTe 0 1 roaa, Mbl BbISIBU/IW, Kakue (hakTopbl BANAKOT Ha MOKYNKY AeTCKOW
ofexnabl. K HAM oTHocATCS:

4acToTa NPUOBPETEHNSA AETCKON OAEXAbI;

OCHOBHble MeCTa NPUOBpPeTEHNS AETCKON OAEXAbI;

NPUOBGPETEHNE AETCKON 04X bl Yepe3 MHTEPHET: pacnpoCTPaHEHHOCTL 1
MPUYNHBI;

npeanoYMTaemMble LleHOBble CErMeHTbI AETCKON OAeXabl;

CpeAHsAs CyMMa NMOKYNKW AeTCKOW OfeX/bl 32 Of4MH pas3;

pacnpoCcTPaHEHHOCTb MPaKTUKM NPUOGPEeTeHMs [OETCKOM Ofexabl Ha
pacnpojaxax;

[0N9 CeMeliHOro 61opkeTa, BblAensemMas Ha AeTCKYH Ofexay.

B kauyecTBe 00bLEKTOB MCCnegoBaHuA Obliv BblbpaHbl 4 ob6pasua 6o0am
pasNNYHbIX NPOM3BOAUTENEN: 0bpasel, 1 1 obpaseL, 2 Npon3BeeHbl B T'epMaHmK,
o6bpasupl 3 1 4 — B Kntae.

Bce o6pasubl BbipaboTaHbl M3 XonyaTobymaxkHoOW npspkn. Ob6pasel 1
nven 4nnHy 43 cM, oxeat rpyam — 44 cm, nponssefeH B M'epmaHun, obpasel, 2 —
AnvHa 41 cMm, oxBaT rpyau — 48, ctpaHa-npounssoanTens — IF'epmaHms, obpasel, 3
— [AnnHa 44 cm, oxBart rpyam — 44, ctpaHa-npovssoanTens — Kutai, obpasel, 4 —
AJIvHa 42 cMm, oxBart rpyau — 48, ctpaHa-npoussoanTens — Kutan.
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O6pa3sLbl NoABepraMchb OMbITHOW HOCKe B TedeHMe 3 MecALeB, KOTopas
BK/ItOYa1ia B TOM umcsie n 50 CTUPOK B COOTBETCTBUM C CUMBOMAMU MO YXOAY,
yKa3aHHbIM Ha MapKMpoBke. MOXHO OTMETUTb, 4YTO OTCTUPLIBAEMOCTb
3arpsisHeHWn y ncecnegyembix 06pasLoB A0CTaTOYHO BbICOKaS.

O6pasupbl BbipaboTaHbl MepensieTeHMEM WHTEPSIOK WM OT/MYakoTCA
MOBEPXHOCTHOM MIOTHOCTHIO M MIOTHOCTBIO MO FOPU30HTAIN Y BEPTUKASIN,

Mocne onbITHON HOCKM Ha NOBEPXHOCTM 06pa3ua 2 06pa3oBa/IUCh MUK,
TaK KaK MexaHW4eCKue BO3LEeNCTBUA MpW CTUPKE NPUBEN K 3HAYMTESIbHOMY
YBE/IMYEHNIO BOPCUCTOCTU MPSXKM. BbICTynarowme Ha MOBEPXHOCTb KOHLpbI
BOJIOKOH MPY MeXaHWYeCKNX BO3AeNCTBUAX 3aryTbIBalOTCA, 06pa3ys LOCTATOUHO
60/1bLLOE KO/IMYECTBO NUJINEn Masioro pasmMepa.

[Mocre onbITHON HOCKK Y NPsXXn 06pasLia 3 yBemumnacb BOPCUCTOCTb, UTO
Np1Beno K o6pa3oBaHn0 MenKUX nunnei. Mpska obpasua 4 Takke ctana 6onee
BOPCUCTOW M Ha NOBEPXHOCTM 06pasLia NoABUINCH MUK,

Bbina npoBegeHa OUEHKa MUIMHIYEMOCTM MOCMe OMbITHOM HOCKW. B
CBA3M C MaJibiIM pasMepoM MWAMEen, UX MOACYET MPOM3BOAWICA C MOMOLLLHO
MUWKPOCKOMa Ha KBagpare pasmepom 1,65 x 1,65 cm.

Hanbonbllee KOMMYeCTBO nNWnerd Habnwogaetcd y obpasya 2. B
pesynbTaTe MexaHW4YeCKMX BO3AEWCTBUIA MPU ONbITHOW HOCKE CBA3N MeXay
BO/IOKHAMM B MPSXKe YMEHbLUWNCL, KOHLLbI BOSIOKOH CTa/in 60/1ee MHTEHCKBHO
BbICTYNaTb Ha MOBEPXHOCTb, YTO MPUBESO K YBENNYEHUIO BOPCUCTOCTU MPSXKMU,
KoTopasi cTana 6oniee pbIx/io. BO3MOXHO, npshka [AaHHOro o6pasua O6bina
BblpaboTaHa M3 60/iee KOPOTKUX BOMOKOH. KpyTKa Mpsxm Takxe Oblna He
BbICOKOW.

Y ob6pasua 4 Takxe 06pa30Basiocb A4OCTATOYHO MHOMO NUAMeR. MNpuymHel
NX 06pa30BaHNA TaKMe Xe, Kak 1 MpeablayLlem cnyyae.

Y o6pasya 1 nunnm He ob6pasoBannch. MpsXa AOBOMLHO rafKas,
BOPCUCTOCTb YBENNYMMIACL HE3HAUMTENTbHO. KpyTKa A0CTaTOYHO BbICOKAS.

[Mocnie ONbITHOM HOCKW OMpefenssiocb M3MeHeHWe NIMHENHbIX pa3MepoB
rnocsie onbITHOW HOCKM 1CCNeayemMbiX 06pa3LoB

Pa3mep y getent oT 3-X 40 6-T MecsLEB 06bEM rpyan AO/MKEH 6bITb 44 CM,
pocT 62-68 cm. B obpasue 1 (FepmaHnda) 06bEM rpyau ctan 49 cm, a AnnHa
nspenns ctana 43 cm. B o6pasue 3 (Kutait) 06bEM rpyam ctan 51 cm, a AnnHa —
n3genua 44cm. CneposartesnibHO, 06pasel, 13 Kntasa pacTaHyncs 60/blue, Yem 13
["epmaHuw.

Mo Tabnuue pasmepoB y AeTelt OT 6-TM A0 9-TK MecsueB 06BbEM rpyau
AO/MKeH 6bITb 48 cM, a pocT 74-80 cm. B obpasue 2 (MepmaHnsa) 06bEM rpyam
cTan 43 cM, a AnnHa n3aenus 48 cm. B obpasue 4 (Kutain) 06bEm rpyam ctan 48
CM, a AnvHa m3genuss — 42 cm. CnepoBatefnibHO, y obpasua u3 FepMaHum
npowu3soLusa ycafka, a oopasey, n3 Knutas He nameHuncs.

[Mocrie ONbITHOM HOCKM TakXKe Obl1 onpesenieH Nnepekoc no ropusoHTamn 1
BepTUKann. Y ob6pasya 1 nepekoc NPOSBUACA MO ABYM Harpas/ieHUsAM, Y
06pas3yoB 2 U 3 TO/IbKO B OAHOM. MWHVMa/bHble 3HAYeHUsI Nepekoca UMeet
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obpasey, 4, cnefoBaTe/lbHO, €ro CTPYKTypa fABNseTca 605ee YCTOMUMBOU K
MeXaHWYeCKUM BO3ENCTBUAM.

CoxpaHeHWe BHELLIHEro BMAa U34enuns B NMPoLLecce aKCnyatauum SBnseTcs
BaXKHbIM. B CBA3M C aTUM 6blna NpoBefeHa OLeHKa M3MeHeHUs LBeTa rnocre
OMNbITHON HOCKM. Y CTONYMBOCTb OKPACKM UCCNeayemMblX 06pasLoB onpeaensnachb
C MOMOLLbIO LLUKa/Ibl CepbIX 3Ta/IOHOB NO NATMOANNBHON LWKane. Bece 06pasubl
OKpacKy He M3MeHW/N, CNnefoBaTe/lbHO, OHU MMEKT 0C060 MPOYHYO OKpPacKy,
OLleHVBaeMyto B 5 6an/os.

BaXkHbIM rnokasartesnem KOM()OPTHOCTK n3genus ABNAETCA
BO3A4yXxonpoHumuaemoctb. OHa onpefensnack B cootseTcTaum ¢ FTOCT 12088 [2]
Ha npnbope BIMTM. Pe3ynbTathl NpyBeaeHb! B T1a6/. 1.

Tabnmua 1 — Bo3ayxonpoHULaeMocTb UCCefyeMblX 06pasLoBs, AM3/cm2*c

Ne O6pasua | [0 OnbITHOM HOCKKM | [ocne ONbITHOM HOCKM
Ob6pazeu, 1 | 426,8+3,3 352,2+9,3

Obpasey, 2 | 292,6+3,0 220,4+7,8

Obpasey, 3 | 448,0+2,2 367,0£6,0

Ob6pazeu 4 | 262,8+2,4 193,0+10,4

Mo pe3ynbTatam OLEHKN BO3A4YXONPOHNLAEMOCTI, YCTAHOB/IEHO, YTO BCEX
Nnydile npu Tennou TemnepaTtype pebeHKy 6yaeT HaxoauTbcsa B 6oan Ne3 ¢
Hanb0NbLLEN BO3AYXONPOHNLIAEMOCTbI. [aHHbI 06pasel, MMeeT HaMEHbLLIYHO
MAOTHOCTb MO TOPU30HTA/IM WM HaMMEHbLUYK) MOBEPXHOCTHYHK MOTHOCTb.
HanMeHbLLIE BO3A4YyXONPOHULLAEMOCTbIO 06/1aaaeT obpasel, 4 ¢ HambOonbLUei
MMOTHOCTLKO MO TOPU30OHTaNW. [aHHOe u3genve pekomeHayeTcs ana 6Gonee
XONOAHOr0 nepuofa HOCKM. Bce o06pasubl COOTBETCTBYHOT TpeboBaHMAM
TexHnyeckoro pernameHTta 007/2011 gaxke nocsne onbITHOW HOCKMW.

CMrpoCKOMMYHOCTL WM BOAOMOI/OLEeHMe 06pa3LoB Onpeaensiucs B
cooteetcTBUM ¢ FTOCT 3816 [3]. Pe3ynbTaTbl UCMbITaHWUIA NPUBEAEHbI B Ta0. 2,
13 KOTOPOW BWMAHO, YTO Yy O6pasua 3 Hambonbllas TMrPoOCKOMUYHOCTbL, a Y
obpasua 2 - HauMmeHbllad. Bce 06pasubl COOTBETCTBYHOT TpebOBaHMAM
TexHuyeckoro pernameHTa 007/2011 gaxke NOC/e OMbITHON HOCKMN.

Tabnuua 2 — M'MrpocKonMYHOCTL M BOAOMOT/IOWEHME UccneayemblX 00pasLoB

Bwvg Bo3geincTaus Oobpaszey 1 | O6pasel, 2 | Obpaszey, 3 | Obpasel, 4
["MrpockonmuyHocTb, %

10 OMbITHOI HOCKM 18,8 15,7 22,9 17,6
Mocne onbITHOM HOCKK | 16,4 12,9 19,8 15,4
BogzonornoweHue, %

[10 OMNbITHON HOCKM 95,5 90,8 92,3 95,9
Mocne onbITHOW HOCKK | 92,3 87,2 89,3 90,5

[l0 OMbITHOM HOCKM Hambosnbluee BOAOMOr/OWEHNE HabnpaeTca y
o6pasua 4, a HaMeHbLLee — Yy 06pasua 2. Mocsne onbITHON HOCKM CaMblid BbICOKIM
nokasaresib y obpasua 1, a camblil HU3KUIA — y 06pasua 2.
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[Mpy nonagaHnm Kanenb Ha N3genna NPoOUCXo4nNT NepemeLLieHme XXNAKOCTH
no Kanunnapam. Ans OUeHKU KanunisgpHOCTU NPeAJsIoKeH KarnesbHblA MeTof.
[na atoro Ha o6pasel nomewlany Karsio MOAKPaLeHHOW >KUAKOCTU U
OLleHMBaNN BENNYMHY Opeosia BOKPYr kannn. Ha obpasue 1 Kanna pacTteknacb
cpasy, He o6pasysa opeona. Y o6pasyoB 2, 3 M 4 Kannga pacteknacb C
obpas3oBaHMeEM Opeosia BOKPYr. HaumeHbLUWIA pasmep NsaTHa UMeeT obpasel, 3,
O[IHaKO XXMAKOCTb pacTeKaeTcsA Nno MeXBOSIOKOHHOMY NMPOCTPAHCTBY, OKpaLlmnBas
[AOCTaTOYHO OGO/bLUOK AMaMeTp BOKPYr. Y obpasua 2 — NATHO OT XKUAKOCTU
60/bLLIOro pasmepa € A0CTAaTOYHO 60/bLUMM OKpalleHHbIM 0peosioM. BennumHa
pacnpocTpaHeHnsa XNAKOCTN MO MOMOTHY CBfi3aHa C WHTEHCUBHOCTLIO KPYTKM
NPSXXW U NIOTHOCTLIO €€ CTPYKTYPbI.

Takum 06pa3om, No pesynbTaTaM NpPoBeAeHHOr0 UCCNefoBaHNA A5 feTei
[0 1 rofia MOXXHO pekoMeHA0BaThb obpasey, 1.

Cnncok ncnosib3o0BaHHbIX UICTOYHUKOB:

1. TexHudyeckn pernameHtT 007/2011 «O 6e30MacHOCTM MPOAYKLUUN,
npegHa3HauYeHHOWN ANs [eTei N NOAPOCTKOB.

2. TOCT 12088 «Matepuasnbl TeKCTU/bHbIE U U3aennsa U3 HMX. Metog
onpeaeneHns BO3AyX0NpPOHMULLaeMOCT»

3. TOCT 3816 «llonotHa TeKCcTUNbHbIe. MeToAbl oOnpeaeneHus
FMrpoCKONNUYECKMX M BOAOOTTa/IKUBAKOLLIMX CBOMNCTB»

© lNMaHoBa M.A., MoppgoBoukuHa A.A.,
KypgeHkoBa A.B., bynaHos A.1., 2020

YK 628.161.2:628.169:675.024
OCAXAEHWE KPACUTENEN N3 OTPABOTAHHbBIX PACTBOPOB C
NCIOJIbSOBAHVEM MAIHNCOAEPXALL WX MNMPEMNAPATOB

MaHdwunos E.B., YypcuH B.W.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

JNokanbHble 0TpaboTaHHbIe PacTBOPbLI MOC/E Mpouecca KpalleHWs KOXMK,
CofepXKalime  KpacuTenu, XapakTepu3yroTCA  BbICOKOW  BMONOrMYecKoit
noTpe6HocTbIO0 B Kucnopoge (BrK) n xumuyeckor noTpebHOCTLIO B KUCIOPO/E
(XMK) [1]. YpnaneHue Kpacuteneid SBNSETCA OAHOM M3 OCHOBHbLIX MPOG/EM,
CBA3aHHbIX C OYMCTKOWN NOKa/IbHbIX CTOKOB. A30KpacuTenun, Hanbonee LLUMPOKO
MCNOoNb3yemble 418 KPaleHUs KOXW, OTHOCATCA K XMMUYECKUM COeLUHEHMNAM,
KOTOpble MPaKkTUYecKNU He pasnaratoTCs B EeCTECTBEHHbIX YC/OBUSAX. Takue
KpacuTenn npeacTaBnsatoT HavbOo/bLUYH OMAacHOCTb C TOYKW 3PEeHUs 3KOI0ruK
npou3BoAcTBa. HecMoTpsi Ha Cepbe3Hble Mepbl, MPUHUMAEMbIE 151 CHUKEHUA
coAepXKaHusi KpacuTene B OTpaboTaHHbIX pacTBOpax, 4YacTb KpacuTenem
rnonagaeT B CTOYHbIE BOAbI, YTO TpebyeT pa3paboTKu CUCTEM A1 UX OUUCTKM.
[N yfaneHnsa a3okpacuteneit N3 CTOUHbIX BOJ, MOXHO UCMO/b30BaTh Pas/iyHble
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(hM3nYeCcKme, XMMMYECKNE N BUONOrMYecKne MeTobl 06paboTKN. Tem He MeHee,
BC/IEACTBME CTPYKTYPHbIX OCOOGEHHOCTEN 3TUX KpacuTenieim XMMUYECcKue u
OMonornyeckne TEXHOMOIMN He AEMOHCTPUPYIOT 60/bLION 3((EKTUBHOCTU Y
39KOHOMMYECKMX MPEenMYLLECTB, B TO BPEMSI KaK METO[ OCaKAEeHWUS BO MHOMMX
Cy4yasx nokasblBaeT CBOK 3(NEKTUBHOCTb N PeHTabeNbHOCTb.

Apacopbuus, obpaTHbIA OCMOC M yNbTpa@uabTpauus paccMaTpuBaroTCs
KaK (hu3nyeckne wmetofbl. Pu3nyecknme MeTofdbl 06pabOTKM  Kpacutenei
ABNAKOTCA HepaspyLlatolMMKM, TaK Kak MPOUCXOAMT MEepeHOoC KpacuTens w3
BOAHOIA cpefibl B aACOP6eHT ¢ 06pa3oBaHvem ocagka. OLHUM 13 caMbIX [eLLeBbIX
M MPOCTbIX METOAOB YAAEHWUA KpacuTenei, ABMSETCA Mpouecc agcopouuu.
Hanbonee pacnpocTpaHeHHbIMU afCcopbeHTaMy SBNAKOTCS aKTUBUPOBAHHLIN
Yrofib, LeoInTbl, U OKCUAbI MeTa10B [2].

OCHOBHbIMX KpUTEpUAMK MNpu Bblbope afcopbeHTa ABMSKOTCA BbICOKAS
aKTUBHOCTb MO OTHOLUEHMIO K KpacuTensam, 3Kosiornyeckas 6e30MacHOCTD,
HM3Kast TOKCUYHOCTb A/ pab0THUKOB MPeLnpUsATUiA.

B Hawwmx npeablayLwmx muccnefoBaHusaX Mbl UCCNeA0BaIN BO3MOXHOCTb
MCNONb30BaHUA  MarHUcofepXawyx npenapaToB  AN8  OCAXKAEHUS U
pereHepaummn ayosawmx coeMHeHn XpoMa U3 0TpaboTaHHbIX PacTBOPOB MOC/e
npouecca AybneHus, W MOKasaJM BbICOKYK 3((EKTUBHOCTb CYCMNEH3UM
rmgpokcnga marHusa [3]. B psge nntepatypHbIX MCTOYHWKOB MPUBOAATCA
CBeLEeHNS O NPUMEHEHUW COeJUHEHWNIA MarHWA 415 OUMUCTKM OKpaLLleHHbIX CTOKOB
KOXEBEHHbIX W TEKCTU/IbHbIX npeanpuatTuin [4-6]. B HacToswen paboTe
npuBeLeHbl pe3ybTaTbl UCCeL0BaHMI NO UCMO0/b30BaHNIO COEANHEHWNIA MarHNS
A/19 OYUCTKN NOKa/IbHbIX CTOKOB MOC/e KPaLLeHUA KOX.

B KauecTBe 00BLEKTOB MCC/EA0BaHMS UCMOb30Ba/I COEANHEHNS MarHUs
npoussoactea OO0 «PoCCUINCKOe TOPHO-XMMUYECKOe 06LLECTBO», Hambosee
3HaYMMble XapaKTepUCTUKN KOTOPbLIX MpeACcTaB/ieHbl B Tabn. 1, a Takxe cynbdar
amomuHna XY MOCT 3758-75 (AO «JleHpeaKTuB»).

Tabnuua 1 — OCHOBHble TEXHUYECKMe XapaKTepUCTUKM MarHUnCcoAep KaLmx

npenaparoB

Mokasatenb Mar-po |3konupeH CycneH3usa rugpokeunga
(okeup [ (rnppokena MmarHus
MarHums) |marHus)

BHewwHuii Bug, Benbin  |Benbiit CycneH3usa 6enoro ugeta
MOPOLLOK | MOPOLLOK

CofepxxaHve okcrga marHms, % 93,2 64,8 45,3

CopepxaHve okcnga Kanbums, % 2,6 2,1 1,7

CopepxaHve okcmaa KpemHus, % 1,6 1,2 1,2

CopepxxaHue okcuna »xenesa, % 0,14 0,11 0,11

I"paHynomeTpuyeckmii coctas D50, (6,5 3,5 -

MKM

HacbinHas ni10THOCTb, r/cm® 0,45 0,35 -

Y aenoHas nnowaib NoBepxHoOCTH, 140 12 -

M2/T

MNoTHOCTL, r/cm® - - 1,7
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Ha nepBoM 3Tane aKcnepuMMeHTbl NPOBOAUAN C MOLENbHBLIMW pacTBOpamMu
KpacuTenei, CTPYKTYpHble (DOPMY/ibl KOTOPbLIX NpeAcTaBfieHbl B Tabn. 2. Ans
MPUroTOB/IEHNSA 3TUX PACTBOPOB HaBECKY KpacuTens macco 0,5 r pacTeopsiv B
100 cM® AUCTWUANMPOBAHHOW BO/bl, TAKUM 06Pa3oM, KOHLEHTPaLWs pacTBopa
coctaBuna 5%. CnekTpbl pacTBOPOB KpacuUTeNend aHaiM3mpoBasivi  Ha
cnekTpooToMeTpe B AuanasoHe 300-600 HM. OcaxaeHue KpacuTenen
nccnefoBain B rpagyvpoBaHHbIX Mpobupkax BbicoTo 30 cm. O6beM ocagka
(mkcmposanm Yepes 30, 60, 90,120 MUHYT, 1 CAYCTA CYTKMW.

B paboTe Takxe OblM MCMOMb30BaHbI 0TPaboTaHHble PacTBOPbI MOC/E
npoLiecca KpaLleHns KOXX, COBMELLIEHHOI0 C Harno/IHeHeM 1 fofy6MBaHMEM MO
TEXHO/IOT UK, MPUHATON HA AO «Xpom».

Tabnuua 2 — XapaKTepucTMKa UCNo/b30BaHHbIX KpacuTenen

Ha3BaHue CTpyKTypHaa hopmyna EMAKC,HM
npﬂMOVI £ AYA P = e 380
KopunuHesbIin XXX P el 4
KWUCNOTHBI YepHbIii ® 550
C ([
’_‘\_N=NQN=NQ&{
Na038—, /) Q\_/’ § rsoaa
MpsMol YncTo- S S 600
FOﬂy60VI NS .'.—N N ._‘Z—N"H [ 503 e
.S.I.‘J:,Na g . .é.o,m
Nyrannn MeTannoKOMNEKCHbIN KpacuTeslb CTPYKTYpHas hopMyna B 480
KopuyHeBbIn NG nunTepartype He 06Hapy>KeHa.

3HayeHns pH pacTBOpOB, ONpefeneHHbIe 3KCNepuUMEHTA/IbLHO, AN BCEX
KpacuTenein Haxogunuce B npedenax 7,2-8,3. lMpu BBeAeHMM B pacTBop
Kpacutensa cynbgata atoMUHUA 3HadeHus pH cHwxamce go 2,3-4,4 B
3aBMCMMOCTW OT TWNa KpacuTesns 1 pacxofa peareHTa. [lo6asnieHne coefuHeHNI
MarHua B pacTBOp KpacuTesen NpMBOAMIO K NOBbILEHNIO pH A0 3Ha4veHui 8,8-
10,0. B 1abn. 3 npuBefeHbl pe3ynbTaTbl ONPeAeNeHNst CTEMEHU W3BNEYEHMUS
KpacuTesnei npu pasfinyHbIX pacxogax UccnefoBaHHbIX ocaguteneid. V13 faHHbIX
3TON Tabnuubl MOXHO CAefnaTb BbIBOA, UTO HauMbOsbLUME BbIXOAbl OCafKa
KpacuTens 4OCTUraroTCs Npu UCMOoNb30BaHUK CynbdaTa aloMUHUA 1 npenapara
Marl1po.

Tabnuua 3 — BivgHve BMAa 1 pacxofa ocaguTens Ha Bbixofd ocagka (%)
Kpacutenb Cynbhat antoMmmHnsa | Marllpo JKonmpeH MarTput

0,5 10 |20 |(05/10(20({05|10/20|05|10]20

MpsiMoii KopuyHeBbIin XXX | 32 40 42 22 |26 (38 |* |* |* [2 |2 |2

KncnoTHbIN YepHbii C 20 32 39 1 |3 |10|5 |8 |8 |5 |8 |10
JNyraHun KopuyHeBblii - - - - 26 |90 |5 |8 |10 |5 |8 |10
NG

JKONUPEH He WUCMNONbL30Ba/ICA NPU OCaXAEHWUM KpacuTens npamoro
KopnyHeBoro >XX. B OTHOLWEHMM KpacuTens KUCIOTHOro 4epHoro C
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3()(PeKTBHLIM OCaauTEeNIeM ABNAETCA Cynb(aT alOMUHUA, B TO BPems Kak
OCaXAeHWe pacTBopa Kpacutens JlyraHun He NPOUCXOAMT. ITOT KpacuTesb
MPaKkTUYeCcKM MOMHOCTHIO OCaXKAAeTCA MpW BBEAEHMM B PacTBOpP npenaparta
Marllpo.

IKCNEePUMEHTbI MO  OCKAEHWMIO KpacuTeniein Obliv NPOLO/IKEHbI Ha
peasibHbIX CTOKaX, 0TOBPaHHbLIX Moc/e NpoBeAeHUs NpoLecca KpalleHUs KOX B
KOpn4HeBbIn UBeT Ha AO «Xpom» . Apocnasb.

3 gaHHbIX puc. 1 cnegyeT, 4To Hanbosee BbICOKON 3(h(heKTUBHOCTLIO MpK
OCaXeHUN oTpaboTaHHbIX KPacwu/bHbIX PAaCTBOPOB XapaKTepusyeTcs npenapar
Mar[lpo npwu pacxoge 0,106 r Ha 50 cm®, Npu 3TOM NokasaTesb 3PHeKTUBHOCTM
YBE/IMYMBAETCA C YBe/lMYeHWeM pacxoja ocaguTend. lNpemapaT Ha OCHOBe
rMAPOKCHMAA MarHus TakxKe MoKasblBaeT CBOK 3P(eKTUBHOCTb, HO Mpu 60nee
BbICOKMX pacxofax ocagutend. B To Xe Bpema cfefyet OTMETUTb
He3HauMTeNbHOe OCBET/IEHME OKpaLleHHbIX CTOKOB. OTO MOXHO OOBACHUTH
npucyTcTeBnemM B OTpaboTaHHOM  pacTBOpe, MOMUMO  KpacuTesnewu,
A04Yy6/MBaAOLWNX N HAMOMHAOLMX MaTepranos, B OCHOBHOM aMUHOCMOJI. JTU
matepvaibl B TMEpBYHD  04epedb  aAcopbupyroTca  Ha  MOBEPXHOCTU
MarHuincogepXawimx npenapatoB, 3aTPyAHAS  MOCNEAYHOLWYH0  copoumto
HeaccoLMMPOBaHHbIX MOJIEKY/T KpacuTenei.

10

=

Obmew ccamsa, Yo

2,067

Pacxom ocamgmre. r

PucyHok 1 — 3aBMCMMOCTb 00beMa Ocagka OT pacxofa ocaauTens: A -

CYCMeH3ua rmgpokcmaa MmarHms, - Marllpo

Hamun 6binv NpoBefeHbl 3KCMepMMEHTbI M0 UCCNef0BaHNI0 OCaXAeHUA
KpacunbHbIX CTOKOB Mpwu 060siee BbICOKMX 3HayeHusX pH pactBopos. C 3Tol
Luenbto pH oTpaboTaHHbIX KPacu/bHbIX CTOKOB [0BOAMAM [0 3HAYeHnn 12,2
[06aB/IEHNEM PacYeTHOMO KO/IMYECTBA MMAPOKCHAA HATPUA B CYXOM BUAE, YTOObI
n3bexxarb pasbdaBneHMsi pacTBopa, M 3aTeM OCaXAAIM MarHuincoLepXxalumm
npenapatamMi. Ha OCHOBaHMW MOMYYEHHbIX 3KCMEPUMEHTA/IbHBIX [AaHHbIX
yCTaHOB/IeHa 60/1ee BbICOKasA 3NMEKTUBHOCTb 06PabOTKN Kpacu/bHbIX CTOKOB
MarHuicoepXxalMuy npenapatamMmy npu 3HaveHnsax pH Bobiwe 12. MMpyn aTOM
npenapatT Marllpo, 3a c4yeT 60/ee BbICOKOW YAeNbHOMN MOBEPXHOCTH,
obecrneumBaeT OOMbLWINIA  BbIXOL OCadKa W Xopollee 06ecuBeyvrBaHue
0TpPaboTaHHOIr0 KpacuIbHOro pacTeopa.

Takum 06pa3om NpoBefeHHble UCCNef0BaHNA MO3BO/IAT PEKOMEHA0BATb
MarHuicogepxawmii npenapatr Marllpo Ans MCNonb3oBaHMA B CUCTEMax
OUYMCTKM NOKa/IbHbIX CTOKOB OT MPOLiecca KpatleHus.
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YK 004.42:332.1
NPUUMEHEHWE TEOPUU NTP
B UETAX CHVXXEHWNA NMPOBJIEMbI MOHOI OPOAOB

MapdeHosa M.A., Kysuukuin A.C.
ToMCKMIA rocyjapCTBEHHbIN YHUBEPCUTET CUCTEM YNpaBNeHns U pagnoanek TPOHNUKKU, TOMCK

MOoOHOropozom Ha3blBatOT HACE/IEHHbI MYHKT UK MOCeNeHEe ropoACKOro
TUMA, 3aHATOCTbL OO/bLLLUOW [0/ HaceNleHUs KOTOPOro 06ecrneymBaeT 04HO Un
rpynna u3 HeCKOMIbKMX KPYMHbIX MNpeanpuatuid. B 60MbLIMHCTBE CBOEM 3TO
ropoga, Kotopble OblM NMOCTPOEHbI PAAOM C KPYMHBIMU MECTOPOXKAEHUSAMMU, C
npeobnagaHveM 06pabaTbiBaOWMX W MeTa/Typruyecknx  npeanpuaTum.
MoHoropoga coCcTaBnsatoT MoYTU TPeTb ropooB Poccum 1 3aHUMAKOT HeMasyto
[0NK0 POCCUMCKON 3KOHOMUKN. OCHOBHOW MPo6/1eMOi MOHOIOPOAOB AB/SIETCA
BOMpoc 6e3paboTuLbl, Beflb ECNN HA rPag006pasyroLnX NPeAnpPUATUAX HaYHYTCA
YBO/IbHEHWS, 60MbLIas [40/S1 YBO/MEHHbIX PAO0THWKOB HE CMOXET HailTu cebe
Apyroi paboTbl. bespaboTnLa B HEKOTOPLIX MOHOropoaax MoXeT gocturatb 30%

[1].
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Llenbto  AaHHOro MCCnefoBaHUst CTOUT U3YYeHWe Teopuum Urp U KX
BO3MOXXHOE NPUMeHeHWe 415 MOLENIMPOBaHUS Pa3/INyHbIX CLIEHapVEeB Pa3BUTUA
Masioro 6msHeca MOHOroOpoAa, YTO MOXKET MPUBECTU K HEKOTOPOMY CHVDKEHWIO
npobnemsol [2].

B pamkax uccrefoBaHWs MOHOrOpoJ paccmaTpuBaeTcs KakK 3aMKHYTas
couManbHO-3KOHOMUYecKas cuctema [3], KoTopass COCTOMT M3 B3aMMOLENCTBUA
Tpex UrpoKoB: MOHOropoga, busHeca 1 HaceneHs. B kauecTBe COCTaB/IAOLLEN
«BU3HEC» paccMaTprBaeTCA UCKNHOYMTENBHO Masblil BU3HeC roposa, He 6eps BO
BHMMaHWe rpagoobpasytoLee npeanpuATHe &pmc. 1).

IQCHOI—ODOH
—
/// "“‘H‘H"“H._

GhaHes | lllazeneqne
»>
3

PuUcyHoK 1 — B3ammofeincTeme afeMeHTOB MOHOropoaa

B cucteme MOHOropog npefocTaBnsieT HaCefIeHUH0 3aKOHOAATeNbCTBO,
HOPMbI M COUMaNbHYIO MOALEPXKKY, MOMyyas B3ameH Hanoru. Ans manoro
Ou3Heca TaK e MpefoCTaB/ISET HOPMbl, HA/IOrOBYK MOMMTUKY, 3alMbl ©
cybcuaunn, nony4vas Hanor. HaceneHve paboTaeT Ha Mablil 6U3Hec, obecneyrBas
TPYZLOBbIMY pecypcamu, Nonyyas 3apaboTHYHO naaTy.

OueHb BaKHO MOHUMATb, YTO NPV B3aMMOAEWCTBUU KadXKAblA MIPoOK
npecnegyeT CBOK Uefb W BbIrogy. bblin OTAENbHO BbISAB/EHbI WMHTEPECHI,
CBOMCTBEHHbIE KaXKAOMY 3/IEMEHTY.

Tabnuua 1 — IHTepecbl UTPOKOB

MoHoropog, Manblii 6usHec Hacenenue

1. MNonyyaTb 6onbLLE 1. MnatnTb MeHbLLE HaN0roB 1. YnyuweHwe

HaJI0ros 2. BO3MOXHOCTb pa3BuBaThCH, MH(PaCTPYKTYpb! ropoja
2. CHM3WTb YPOBEHb COXPaHATb KOHKYPEHTOCMOCO6HOCTb 2. YBennyeHue
6e3paboTuLpl 3. KeanmmumpoBaHHble paboTHUKM KonmyecTBa paboumx Mect
3. [loBo/sibHOE HaceneHne 3. Huskwe ueHbl Ha
(oTcyTCTBME NPOTECTOB) TOBapbl W yCnyru

[Nd  KOMMYECTBEHHOIO  OTPAXEHUS  WUHTEepecoB, OblnM  BblOpaHbI
rokKasaresnu:

MoHoropof — ypoBeHb 6e3paboTuLbl;

Masblin BU3Hec — MHTerpasbHas HasoroBas Harpyska;

HaceneHue — MHAEKC coumManbHOro camoyyBCTBUS.

NHCTUTYT KOMMNJIEKCHBIX CTpaTermyecknx WCcnefoBaHuin ony6/mkosa
0630p POCCUMCKMX MOHOropoaoB [4], B KOTOPbIX pa3fenun Ux Ha Tpu rpynnsbi
COr/1JaCHO COLMa/IbHO-3KOHOMUYECKOW CUTyauumn B ropoge (puc. 2).

[N KaX40i 30HbI Obl/ BbIAB/IEH NHAEKC COLMAIbHOIO CamMoYyBCTBUA:

KpacHas 30Ha — 38%;

XenTada 30Ha — 50%;

3eneHas 30Ha — 59%.
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TakuMm 06pa3om Ha npumMepe MoHoropoga HOpra, Hayda/bHble AaHHble
OyayT Takue:

U — YpoBeHb 6e3paboTtuupl 2,6%;

N — Hasloroeas Harpyska 3,2%;

S — MHeKc cou,. camo4yscTBusa 50%.

ThiE. weA,

5000
4000
3000
2000

1000

o

PucyHok 2 — PacnpefeneHmne MOHOTopoAoB Mo rpynnamM («KpacHas», «Kentas»
N «3e/1eHas» 30Hbl)

PaccmMoTpyM Urpy mexxay MoHoropogom (Urpok A) v MasibiM 613HecoM
(urpok B).

rpoku npescTaBnAoT CTpaTernin:

Al — NOBbICUTbL HAIOTN HA MasiblA BU3HEC;

A2 — NMOHU3UTb Ha/IOTW Ha Masblil BU3HEC;

A3 - BblgennTb CybcnManpoBaHue;

B1 — cokpaTuTb KONMYeCTBO PabOTHUKOB;

B2 — HU4Yero He MeHsTb;

B3 — HaHATb HOBbLIX PabOTHMKOB.

Takum 06pa3om, urpa 6yaer BbIrNA4eTs COracHo Tabn. 2.

Tabnuua 2 — Nrpa «MoHoropof (A) — Manblii 6usHec (B)»
Al A2 A3

Bl|lu=29|u=28|u=27
n=33|n=29|n=27
B2 |u=27|u=26|u=26
n=35|/n=30|n=25
B3|u=24|u=22|u=21
n=39[n=31|n=28

B  npouecce mMogenMpoBaHMA  UrPbl  UCMOMb30BasJaCb  /IOrUKa
B3aumogencTemsa (aktopos. Hanpumep, npu Bl — cokpalyeHne paboTHMKOB,
Masiblii GU3HEC MOXET MPUHATL peLleHre COKpallatb pa3HOe KOIMYecTBO
pPabOTHMKOB, B 3aBUCUMOCTM OT BapuMaHTOB WUrpoka A — pas/InU4YHbIX
MaHUNyNAauuiA ¢ cymMmoil Hasora. COOTBETCTBEHHO, MEHSIETCA [OXOAHOCTb
Manioro 6usHeca 1 MHTErpupoBaHHasA HasIoroBas Harpyska.

Cnu1CcoK NCNob30BaHHbIX UCTOYHUKOB:
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YK 67.02
COXPAHEHVE 3KOHOMWKW TECHOIO XO3AMCTBA
3A CUET MCMOMb30OBAHUA TEXHOMOM M MMUTALN
NPEBECHO-MO/IMMEPHBLIMU KOMMO3UTAMY
CTPYKTYP PEJKVX MOPO/, IEPEBLEB

MeTpoBa M.M., ®epnopos M.B.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

JlecHoe X035MCTBO — 3TO Of}Ha M3 BefyLLMX OTpacneit 3KOHOMUKN B P®. OT
COCTOSIHUSA [aHHOr0 CeKTopa 3aBWCUT BeCb MPUPOAHLIA Kommnnekc. OfHON 13
TeHAEeHLMIN Pa3BUTMS COBPEMEHHOIO MMPOBOI0O X03ACTBA ABNAETCA COXPaHeHWe
N BOCMPOU3BEAEHME NECHBIX PEecypcoB, OCOOEHHO peaKUX MOpoL AepeBbEB,
3aHECEeHHbIX B KPaCHYH KHUTY.

Mo cTtaTncTmke PoccTara 3a nocnefHve ABa CToNeTHs KOIMYeCTBO /1eCOB B
MUpe YMeHbLUMIOCh MoyTK BABOE [1]. A cyllecTBOBaHME OTAe/IbHbIX BWOB
[epeBLEB OCTaETCA Moj BOMPOCOM. Kak npaBuio ApeBecHHbl LIEHHbIX Napof
OT/INYAKOTCA OT MPOYMX, OObIYHLIX MOPOA, OCOOEHHBLIMM XapakKTePUCTUKaMM:
BblPa3nTe/IbHOCTbIO TEKCTYPbI, TBEPAOCTLIO, CTAOUIBHOCTLIO (DOPMbI, CTEMNEHbID
yCafiK1, CTOMKOCTbHO K Harpy3kam, CTeNeHbH OKUCIEHNSA U LPYTUMN.

OfHako, CTOMMOCTb Takoro marvepuana KpahHe BbICOKa, Harpumep,
CTOMMOCTb 3MPUKOTa COCTaBNSET 0KO/O 339 ThiC. py6./M3, JlalicBy/ oKono 446
ThiC. py6./M3, UTO 3HAUMNTENIbHO [OPOXE MO CPaBHEHWIO C  O6bIYHON
JINCTBEHHWLIEN, CTOMMOCTb KOTOPOIA 0T 44500 py6/m3.

Ha pbIHKe CyLlecTBYOT 60/1ee 3KOHOMUYECKM BbIr04HbIE Npea/iokeHns. K
npumepy, AN8 CO3[4aHWSA Y/IMYHOTO MOKPLITUS MNPUMEHAOT WUCKYCCTBEHHbIE
martepvaibl TO/IbKO BHELUHMM BUOM, HAaNMOMUHAKOLLME epeBo, Hanpumep, 6eToH
C A06aBNeHEM BOMOKOH AepeBa, CTOMMOCTb KOTOPOro B cpeaHem 3800 py6/m?,
C MOMOLLbHO LUTYKATYPKM, OKpaLLIEHHOV Nof AepeBo oT 1500 py6/m2, nnm nanTKu
CTOMMOCTbH 0T 2400 py6/m? [2].
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Takue TEXHOMOrMM PacnpocTpaHeHbl, HO He 3aMeHSAOT He MOryT [axe
NpUoAn3NTLCA K HacToAwemy faepeBy. B Takmx cnydasx LenecoobpasHo
MPUMEHSATb TEXHONIOTNIO UMUTALNN AepeBa.

Llensto  paboTbl ABMSETCA MPOBECTW aHa/M3 METOAO0B  MMUTaL MK
[PEBECHOIN0  martepuana, BblbpaTb Hambonee MNEPCNeKTUBHBLIA  METOS,
MMUTUPOBaTb PEAKYHD MOpoLYy [PEeBECUHbI W MPOBECTU CPaBHUTE/bHbIN
OpraHonenTUYeCKnii aHaIn3 NoNyYeHHbIX Pe3y/bTaToB.

CyLLeCcTBYeT MHOXECTBO METOAMK MWMUTaUUM TeKCTYpbl [ApPeBeCHOM
MoBepXHOCTU. VIMuTauma — 3TO BOCMPOM3BELEHME LiBeTa M TEKCTypbl Aepesa
WHBIMW MaTepuanamu,

B xoge npoBeféHHOro aHanmMsa OblNN BblsiBNIEHbI OCHOBHblE METOABI
UMUTaUMN, KOTOPble MOXHO pasfe/nTtb Ha TPagUUMOHHbIE METOAbl U
WHHOBALMOHHbIE. IHHOBaLMOHHbIE METO/bl OT/IMYAKOTCS TEM, YTO B TEXHO/IOTMK
MPUMEHSETCS MeTOAbl KOMNbIOTEPHOTO MOAeNMpoBaHmus (06paboTKu).

K TpagMunoHHbIM MeToAaM UMUTaLUN OTHOCATCH:

MMUTALMA TEKCTYPbI AepeBa LUTYKaTYPKON UM KPaCKOW;

C MOMOLLbHO MOSIMMEPHOM T/MHBI;

MMUTALNA C NOMOLLHO HETKAHOIO BUHTE;

KepaMU4ecKOon MANTKOM;

MMUTALMA MPU NOMOLLM LITaMna Ans 6eToHa (NPYMEHSETCA TOMIbKO A1
CO3[aHNA YINYHBIX LOPOXKEK).

K MHHOBaLMOHHBIM Xe MeTofam OTHOCUTCH:

Lenkorpadgusa (TpadapeTHas neyatb);

cybnmmauus;

TaMrnoHHas rneyarb.

[MepBOHaYanbHas 3afadva MCCMefoBaHUs CTOUT B BbISIBMEHUW Hamborsee
MepcrneKTMBHONO MeTofa (DOPMMPOBAHUA PUCYHKA TeKCTypbl. ObpasuomM ans
TEKCTYpbl Nocnyxwuna goTtorpadusa peakoin nopoabl fAepeBa — 3UPUKOT
BbIMOMIHEHHAA B pa3pewleHnn 1920x1920 px. 300ppi. Ons cpaBHEHUS Obiu
BbIOpaHbl KPpUTEPUN: Ka4yeCTBO LIBETOMEepesayn, LeHa WM3roTOB/IEHUS W3Aenus,
TPYA0EMKOCTb (BPEMS, 3aTpayeHHOe Ha M3roToB/eHMe 1 M?), HanMume CNOXHOro

obopyaoBaHus.
Tabnuua 1 — CpaBHeHVE MHHOBALIMOHHbIX METO/0B
No | KpuTepwii MeToz
LLlenkorpadms Cybnumaums TamnoHHas
neyarb
1 | Lgetonepegaya | OTan4HO Ynosn. XopoLuo
2 | LUeHa 1200 py6/m? 120 py6/m? 580 py6/m?
3 | TpygoeMKocTb | 45 MUH 4 MVH 36 MUH
4 | ObopyfoBaHue | Heobxoamma 060pyf0BaHVe HaKNaabIBaeT | LOCTYMHO W
NPOV3BOACTBEHHAS OrpaHnYeHns Ha npocTo B
NHNSA NpYMeHsieMble MaTepuabl 0CBOEHUM

Takum 06pa3oM M3 MHHOBALIMOHHbIX METO/I0B HanMbo/ee NepcrneKTUBHbIM
oKasancs Metod cybnumauun. CyTb MeToja 3ak/HuyaeTcs B TOM, YTOOb
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MepeHecTU HaneyaTaHHOe Ha Cy6/MMaLVMOHHOM MPUHTEpPE M300pakeHue Ha
MOBEPXHOCTb C MOMOLLbIO TEPMUYECKM HArpeToro npecca. OAHaKo NPOCTO METOA,
cybmmaumnm MMeeT pag HeLOCTaTKOB, TaKMX Kak HEBO3MOXXHOCTb Meyartatb Mo
He POBHOW NOBEPXHOCTU. [3]

CerofHs MOXHO MWMWUTMPOBaTb He TOMbKO LBET, HO W TEKCTypy.
Cnegyrowm atanoB 6bi1 HaneyataH Ha 3D-npuHTepe o6pasel, 50x50x3 mm
(LLIxAxB) mn3 matepuana FiberWood, KOTOpbI UMUTUPYET HE TONbKO LBET
nsgennsa, a ewle (akTypy M 3amax 3a CYeT COofepXaHWs B CBOEM COCTaBe
HanoNHWUTeNeN B BMAE APEBECHOrO Matepuana.

OCHOBHOWM 3afa4veit ABNAETCSA CPaBHUTb MOJYUYEHHbIA WCKYCCTBEHHbIN
martepvian ¢ HaCcToAWMM AepeBoM. [1s 3TOro NPUMEHSNCA OpraHoenTUYECKINA
metod. [4] CyTb MeTofa 3ak/4aeTcd B TOM, YTO KayeCTBO pe3y/ibTara
OLeHMBAETCH C MOMOLLbIO OPraHOB YyBCTB Ye/IoBeKa: 3peHus, 060HAHNKSA, CnyXa,
0cA3aHuA 1 BKyca. B onpoce NpuHAIO yyacTne 32 YenoBekKa.

Ha puc. 1 npeactasneHbl hoTorpadum nccneayembix 06pasLoB.

a 6
PucyHok 1 — ccneflyemble obpasLbl: a) HaTypa/ibHOe [epeso; 6) nmuTauma —
matepuan FiberWood + Cybnnmauuns

Bblnn  oueHeHbl  cnefyrollve  MapaMeTpbl:  KayecTBO  MMUTaLUW,
COOTBETCTBME 3CTETUYECKUM TpPeboBaHMAM, C/IOXKHOCTb pPaboTbl, CTOMMOCTb
nmmnTaumm (No 3aTpavyeHHbIM MaTepuanam).

B pe3ynbTarte opraHofenTUYeCcKnX UccnefoBaHnii, NPOBeAEHHbIX FPYMMoin
9KCMepToB, YCTaHOBNEHO, YTO BU3YasIbHOrO OT/IMYUA UMUTALUWU NAACTUKA,
HareyaTtaHHOro 1 MOKPbITOro TEXHOOM e CybimmaLnm 1 HatypasibHOro fepesa
— npakTuyeckn HeT! B Tabnmue (Tabn. 2) oueHkn 10 — MakcMMasibHas CXOXECTb
C 3Ta/IOHHbIM 06pa3LoM, 0 — MUHUMA/IbHBIA CXOXECTb C 3Ta/IOHHBIM 06Pa3LOM.
B KauecTBe aTasioHa BbICTYnan obpasew, U3 HaTypasibHOro Aepesa.

Tabnuua 2 — CpaBHeHWe ¢ UMUTALMEN C HaTypa/lbHbIM AepPEBOM

Ne | Kputepuii OpraHonenTnyecKoe cpaBHeHe C
3Ta/I0HOM
1 | Lget 8
2 | bneck 6
3 | CTpyKrtypa 8
4 | 3anax 7
5 | TBepfocTb (MexaHu4yecKas NPOYHOCTL K LiapanaHbio 8
MeTa//IMYECKUM NPeJMETOM)
6 | Macca 2
7 | MnacTnyHoCTb (M3rmbaemocTb) 3

B xope npoBeAEHHOro 3KCMepvMeHTa Oblna Npov3BeAeHa MMUTALMS
peaKor Nopoabl AepeBa 3UPUKOT, KOTOPbIA MPUMEHSETCA A8 BHELLHEN OTAENKM
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MY3bIKaJIbHbIX ~WHCTPYMEHTOB, BCEMW  BbILLUEOMNMCAHHbIMKM  MeTOA4aMu U
paspaboTaHa CpaBHUTE/IbHAA Tab/mua. YCTaHOB/IEHO YTO C MepBOro B3rnsga
OYeHb TPYAHO OT/IMYMTL OT HaTypaslbHOro o6pasua. Jlerkui Bec M O4YeHb
MasieHbKas Mi1acTUYHOCTb MPU M3rMbaHmm (CMOCOBGHOCTb AeTaiv M3MEHATb
(hopMy nof AerCTBMEM HArpy3Ku) BblaaBaiv UMUTUPYEMbIA 06pa3eLl.

CpaBHUTENbHbIA aHanM3 MNokKasasi, YT0 WUHHOBALMOHHbIE METOAbI MOryT
KOHKYpMpOBaTb MO CPaBHEHUKO C W3rOTOB/EHWEM W3AeNIMn U3 [0POrux
maTepuasnios, OLHaKO MPOUrPbIBaOT MPUMEHSEMbIM MacCOBbIM MeToAam
«MapoAMpoBaHMs» APEBECHbIX MaTepuasos.
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YAK 677.017.42
TEOPETUNHYECKUWME NCCNTIEJOBAHNA PABHOBECUA HUTWU
CTATUYHECK/M METOAOM

MeTposa T.B., NnexaHoB A.®., NorocaH I'.®., Ctaposa H.B.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

Pa3BuTMe TEKCTWbHON TEXHUKM W TeXHo/MormmM obycnasnvBaeT
HeobX0AMMOCTb NPMMEHEHUS METOLOB MEXaHUKN HUTU A1 UHXXEHEPHbIX 3afau.
Tema wccnefoBaHMs NPeACTaBNseT COO0M M3N0XKEHME HEeKOTOpbIX 3afad,
MOZE/bI0 KOTOPbIX CNYXUT TEKCTWU/IbHAsA HUTb. HUTBIO B MeXaHWKe Ha3blBaeTCA
mMatepuasibHas CUCTeEMa OAHOrM0 W3MEHeHWs, KOTopas Mof [AeiCTBUEM
MPUIOXKEHHbIX CUM MOXET NPUHATL (POPMY NHOOOIN reoMeTpUYecKoin nnHun. A.T.
MwuHakoB [1] npeanoXxun Knaccugukaumio HUTE, OCHOBaHHYHO Ha XapakTtepe
BHYTPEHHUX HanpshKeHW, BO3HMKAKOWMX B HUTKM Mpu ee [dedopmaiumu.
HatspkeHve npskn npu nepematbiBaHWM UMEET OYeHb 00/IbLLIOe 3HaYeHne AN
BCEro TEXHOMOrnyeckoro npouecca. OgHaKO HaTHKEHME HUTU [LO/HKHO ObliTb
YMepPeHHbIM U paBHOMeEPHbIM. [py 4pe3MepHOM HaTSHKEHUU Mpska Oyaet
BbITArMBaTLCA U TepATb Tpebyemble A8 TKAUKOro MPOM3BOACTBA WM TKaHU
ynpyrue csorcTsa. C noBbILEHVEM HATSXKEHUSA NPSHKU NPY MepPeMaTbiBaHNM, Kak
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npasusio, BO3pacTaeT 00PbIBHOCTL U B NPSXe YBEIMUMBAETCA KO/IMYECTBO PE3KMX
BO3EeNCTBUIA, KOTOPbIe OTPULATENBHO BIMSAKOT Ha TEXHO/IOMMYECKNIA NPOLLecC.

[nanasoH NMMHeHbIX NIOTHOCTEN MPSXKW, BbipabaTbiBaEMbIX KO/bLIEBLIM
cnocobom npsageHus, coctaenset or 2 Ao 500 Tekc. HWTb, M3roToBneHHas
KO/bLEBbIM ~ CMOCOOOM  MpPAfEeHWs, [NafKas, BOJIOKHA WMEKT  BbICOKUIN
KO3(D(PULMEHT 3anpagaeMoCcT, MakCUMasibHO pacrnpsMIeHbl U cnnpaneobpasHo
3aBUTbl B Tefie NpsXknu. B Tene HUTKM HET cepAeyHMKa M 0BBMBOYHLIX C/0EB
BOJIOKOH, KaK Yy Npsi>Ku MHeBMOMEXaHNYECKOro crnocoba npageHns. ToT agekT
B MPSXKe KOJbLEBOro cnocoba npsafeHns LOCTUraeTcs 3a CHeT TOro, YTo BOJIOKHA
B pacnpsM/IeHHOM COCTOSHWUW, NapasifiefibHO MNOABOAATCA K NPAAUILHOMY
TPeYro/ibHUKY Ha BbIXOfe M3 BbITSHXKHOIro npuobopa v 3anpsaatoTcs B TeN0 HUTW,
HaxoAsCb Mo AeCTBMEM PACTATMBAKOLLErO YCUNA, BbI3bIBAEMOI0 HATSHKEHNEM
O6annoHupyowen HUTU. B MexaHWKe HUTU O00bIYHO WCMONb3YHT YC/I0BUE
CMJIOLLHOCTW.

[P YMEHbLLEHNWN HATSXXEHUS MPSXKM CHUXKAETCA eé pa3pblBHAsA Harpyska
BC/IEACTBME YMEHbLUEHUS PACMPSAMIEHHOCTM BOJIOKOH MpU  (POPMUPOBaHUK
MPsXXW Yy Mopora KPYTKW, CHUXAeTCA MJIOTHOCTb HamaTblBaHUA MPSHXXM Ha
Mo4YaToK 1 ero mMacca. HatskeHve HUTWU Ha NPSAWUIBHON MallnHe 06ycnaBimBaeT
0OpbIBHOCTb B CflabblXx MecTax HWUTW, WU MO3TOMY oOnpefaeneHne (akTopos,
BAAIOLNX HA HATAXeHWe, UMeeT CYLLEeCTBEHHOe 3HayeHue. 3TOT BOMPOC 6bin
nccnefoBaH yYeHbIMU-MaTEMATUKAMU U UHXXeHepamn-npagunbmkamu. Mpod.
H.E. XXykoBckuii [2, c. 147-152] B 1878 r. nccnefosan ycnoBusi paBHOBECUS
rMOKOI HUTK. B NpaKTnKe 0CobbIin MHTEpeC, NULLET aBTop, NPeACTaBASET Clyyai
paBHOBECUSA TMOKOW HUTWU NOJ, 1eHCTBUEM paBHOMEPHOrO NOMS CUM TshKecTw. B
BOMPOCE O NPSAAEHUN BCTPeYaeTcs Ciry4daid ucciieZioBaHUS PaBHOBECUS HUTK NOJ,
AEeNCTBMEM MONSA LLEHTPOOEXHBIX ¢, cruiioBast PyHKI|MA KOTOPOro BblipaXKaeTcs:

2
U= m-&;—(x2 +y%) (1).

B pe3ynbTare afleMeHTapHOTO pelieHnst mocTas/IeHHON 3a4a4mM 1 0TKasa 0T
MCMonb30BaHNA Metoda JlarpaHXa, BBUAY He0OOXOAUMOCTM MpU  3TOM
1CMOMb30BaHNA NPUMEMOB BapUuaLllioHHOTO ucuucieHms, mpod. H.E. XKyKoBCKUiA
MOy4YnN BblpaKEHNE Pa3HOCTH HaTSHKEHUs B ABYX TOUKaX HUTW, B 3aBUCMMOCTU
OT MONOXXEHWUM UX BEPTUKA/bHOW KOOpAUHATEL, BHICOTHI h:

T—Ty=plC—(C—gh)]=pgh (2)

B 1906 r. MN.®. Epyenko [3, c. 52-56] monyuwn ypaBHEHWE KPUBOIA
6annoHa KpyyeHus HUTK, a B 1918 r. npod. BacunbeB H.A. TeopeTnyecku
000CHOBa/ YCNOBMA AUHAMNYECKOrO paBHOBECHS OeryHKa 1 npsxu [4, c. 127]:

Ty = s uw?(R? +a?) (3)
B 1929 r. npog. A.lN. MiHakos [S; 6, ¢. 564-581] BbIBEN YypaBHEHUA ANS

OrnpefenieHnss KpUBoW NIMHAW HUTU B MEPUANOHAILHON W TpaHCBepCa/ibHOM
MIOCKOCTAX NPOeKUnn 6asinoHa KpyyeHUs HATKU B BUAE pAAoB Dypbe:
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y=-"L2B[V+CU4-W)]—-4[V+C@B—-W)]cosax+ (V-

12a2

CW)cos2ax}+ i—;[Z(B —W)sinax + W sin2 ax]; (4)
2= {=3[V+C(4-W)]+4[V+CEB-W)]cosax — (V-
CW) cos 2 ax} + g—; [2(3— W) sinax + W sin2 ax]; (5)

Beisegennsie Popmysisr mozsomum nipod. TT.A. puwnHy [7, c. 121] B
1934 r. 60nee TOYHO MOAONTN K PeLLeHW0 BOMpoca onpeseneHns BeMUYnHbI
HaTsXXeHUs HUTW. [anbHeillee pa3sBUTHe TEOPUS HaTHXKEeHUA U (DOPMMPOBaHUA
MPSHXXU KOMbLEBBIM Crocobom nonyymna B pabotax V.. Murywosa [8, c. 16-
48], B.IN. Wep6akosa [9, c. 19-22, 25-26, 48-52, 68-71], HO.K. bapxoTkuHa [10,
c. 19-30], A.A. Ctonsposa [11].

B npepgnaraemoM HamMu METOAE MNPUMMEHEHA cTaTuyeckasd MOJeNb
PaBHOBECHOTO TOMIOXKEHUA NPSXKM B MPOCTPaHCTBE. HepacTaXumasa HUTb
OnpefeNIeHHoOM  ONWHBI  C  Masioil  CTPenoil  MpoBMCAaHUS  HaxXOoAWUTCH B
FOPU30HTa/IbHOM TMOJIOKEHUM W MOABEPraeTcsd BO3AENCTBUKO BEPTUMKAIbHOM
KyCOYHO-PaBHOMEPHOW Harpysku, pacnpefeneHHon no ropu3oHTaslbHOW OCH.
BennunHbl Harpysku n3secTHbl. HUTbL 3aKkpenieHa B 4BYX Oropax, pacCTosHue
MeXay KOTOpbIMA MO rOPU3OHTaIM paBHO 16 M, No BepTukaim — 1 M.
Heobxoanmo onpefenvTs ypaBHeHNS (hOPMbl KPUBOI paBHOBECUSA HUTU M 3aKOH
N3MEHEHWNS BEINYMHbI HATHXKEHWA BAONb ee AAWHbL. [1oCTpOUTb KPUBYHO
PaBHOBECUSA HUTU U FpatiuK U3MEHEHUSA HATSXKEeHWA B TOUKaxX HUTWU. OnpegennTtb
peakuun B onopax. N9 pelseHns nocTaB/eHHON 3afayn BCA AMHA HUTK
pa3byBanacb Ha TPW y4acTKa, Ha KaXKAbliA U3 KOTOPbIX LEACTBYET paBHOMEPHO
pacrnpefenieHHas no ropusoHTaIN BepTUKa/bHasA Harpyska. Mo3ToMy Kaxibli
Yy4YaCTOK HUTK COBMajaeT C OTPEe3KOM COOTBETCTBYHOLLEN Napabosibl, ypaBHeHUS
KOTOPbIX M3BECTHbI. lMOCne peLleHns BCexX YpPaBHEHWA M MX COCTaBMSAHOLLMX,
BUAUM, pacyeTbl COBMa/IN C TOYHOCTLIO O TPETbEro 3Haka rnocne 3ansToi. o
Hal[eHHbIM TOYKaM KaXA0ro yyacTka HWUTW MOCTPOUIN KPUBYHKO pPaBHOBECUS
HUTK N TPaVK U3MEHEHUS HATSXEHWS BAO/b HATU. Y CTaHOB/IEHO, YTO peaKkLmu
B [IByX ONOpax YNC/IEHHO PaBHbl HATAXXEHNIO HUTW B 3TUX TOYKaXx.

CnuncoK NCnosib30BaHHbIX UICTOYHUKOB:

1. MuHakoB A.T1. OCHOBbI MeXaHUKN HUTW. //Hay4HO-1ccneaoBaTe/ibCKue
TpyZbl MOCKOBCKOI0 TeKCTUMbHOIO MHCTUTYTA. — 1941 1. — 7. IX. Bbinyck 1, c.c.
1-88.

2. )XyKoBCKMIA H.E. AHannTnyeckas MexaHuka. 13gaHve ans cnywaTenem
asTopa. —M.: Tuno-nutorpagus T-ea M. H. KywHepes 1 Ko, 1910. — 256 c.

3. EpuyeHko IM.®P. Teopusa konbLeBoro sarepa // N3sectusa obuiectsa gns
COAENCTBMSA YNYYLLEHMIO 1 Pa3BUTUIO MaHY(aKTypPHON NpoMbILLNeHHOCTH, 1906.
- Ne2-3. —c.c. 52-56.

4. BacunbeB H.A. Bonpocbl Teopun npsageHus (OnbIT NpUMeEHeHUs
MeTO/Z0B MaTeMaTM4eCKOro aHa/n3a K TeXHO/I0rMYeCcKMM npoLeccam NpsgeHns).
CO60pHUK cTaTel Nog pefakumein bpurafbl MHxeHepoB H. Bnacosa, B. KasyTuHa
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-674c.

7. Maenos H.T. XnonkonpsgeHne. ToM TpeTuin. MpagnnbHbIA oTaen.
V3pnaHne BTOpOE, UcnpaBieHHoe 1 fononHeHHoe. — M.-J1.: T'uanernpom, 1939. —
512 c.

8. Murywos .. MexaHnKa TEKCTUNbHON HUTWU 1 TKaHW: MoHorp. —M.:
Nerkaa nHayctpusa, 1980. — 160 c.

9. LLepbakos B.I. MNMpuknagHas MexaHUKa HUTKU: Y4yebHoe nocobue. —M.:
PO MI'TY um. A.H. KocbirnHa, 2001. — 301 c.

10. bBapxoTkuH HO.K. HOBble TexXHMYEecKMe W TEeXHO0rMyeckue
BO3MOXHOCTU  KOJIbLLEBOM  MPSAAWAbHOM  MawwmHbl. —  WMBaHoBO: OAO
«M3patenbcTBO «/BaHOBO», 2007. — 200 c.

11. CrondpoB A.A. Pa3paboTka TexHOMormM (OopMMPOBaHUA MPSKM
MOBbLILIEHHON MPOYHOCTU B YC/IOBUAX BbICOKOCKOPOCTHOIO KOJbLENpALeHns.
[vccepTaums Ha COMCKaHMe YY&HOW CTerneHW [LOKTOpa TEXHWYECKUX HayK. —
ViBaHOBO: //IBaHOBCKasA rocyapCcTBeHHaa TeKCTUIbHaA akagemus, 2012, — 283 c.
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YK 677.017
BJIMAHWVE KO/IMYECTBA C/IOEB YTEM/IUTESSA
HA MHAEKC MEPEOAUM TEM/IOBOIO U3MYYEHUA

[MeTyxoB A.H., [laBbigoB A.®.
PoccuiAickuii rocyaapCTBeHHbIN YHUBepenTEeT UM. A.H. KocbirnHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

CneuvanbHasa ofexpaa MNOo3BOMSET COXPaHUTb >KWU3Hb W 3[40POBbE
paboTHMKA MpWY BO3HUKHOBEHMM Moxapa. [lpyM 3TOM TKaHb He [0/DKHA
NOLAEPXKMBATL TOPEHUS, TNIEHUA W MNIaBMeHNsA, OCTaBaTbCA LENIOCTHOW, He
BbI4eNIATb OMacCHbIX A/19 YesfioBeKa TOKCUYHbIX rasoB W AbiMa. Ecnm TKaHb
CreunanbHON OfexXabl YAOB/ETBOPSAET aHHbIM MoKasaTensamM, TO Y 4esioBeka
OyfeT [AOCTaTOYHO BpPEMeHM, YTOObl cpearvpoBaTb HA BO3HUKLUMIA MOXKap
MOKVMHYTb 30HY BO3ropaHua. Yem [Ofiblle 4YesioBeK HaxoguTcAa B 30He
MOBbILLEHHON TemmnepaTypbl, TeM 60/bLLE PUCKA MONYUNTb TEPMUYECKMNIA OXKOT.
[na Jenoseka ABNISETCA onacHouM Temnepartypa Bbiwe 50°C. Puckam
BO3HWKHOBEHNS TEPMUYECKOrOo OXora MOABEPKEHbl paboTHMKM MUC,
He(pTerasoBoro KOM/eKca, CBapLLMKM, BOEHHbIE, aBTOrOHLLMKN.
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K cneumanbHOn ofexae Ha 3aliuTy OT OrHS U MOBbILLEHHbIX TEMNepaTyp
NpeabABNAKTCA TpeboBaHWA B COOTBETCTBUWM C TeXHMYECKUM PernameHToOM
TamoxxeHHoro Cotoza TP TC 019/2011 «O 6e30nacHOCTM  CpefcTB
nHaneuayanbHo 3awmTbl» [1]. Mo TOCT P NCO 6942-2007 «Cuctema
cTaHfapToB 6e3onacHocTh Tpyaa (CCBT). Opexaa Ans 3almThbl OT Ternsia v OrHs.
MeTofbl OLEHKM MaTepuasioB W MakeToB MaTepuanoB, MOABEPraeMbIX
BO3JECTBUIO MCTOYHMKA TENIOBOr0 M3MlydeHus» [2] npesycMOTpeH HopMaTuB
ana Tennosoro notoka 20 KBT/M2, MMHMMa/IbHOE MOPOroBoe BPems A0/HKHO
COCTaB/IATb 8 CEKYH[.

Metog B B TOCT P NCO 6942-2007 nopgpasymeBaeT (PUKCUMpOBaHWE
nHAekca nepegayn Tennosoro msnydeHus RHTI (Qo) B cekyHAax (Bpems
NMoAHATUA Temnepatypbl Kasopumetpa Ha 12°C mn 24°C) n KoahgumumeHTa
Tennonepegaun TF (Qo) B npoueHTax (OTHOLLEeHWe NA0OTHOCTM MPONYLLEHHOIO K
YPOBHIO MajaroLLLEero Ten0BOro NoTokKa).

[na nposefeHns NCMbITaHNA UCMOMb3YEeTCA CTEHA KOMMaHusa MeTpoTekc
[3], npegHasHayeHHbIA o8 MPOBEAEHUS UCMbITaHUA MO MPOBEPKE 3aLUMTHbIX
CBOMCTB MaTepuanoB, WCMOMb3YEMbIX B TEMJ03aWUTHOW ofexzae npu
BO3ENCTBUM TENMOBOIO U3/Ty4eHNs B COOTBETCTBUN ¢ MeTogamn TOCT P NCO
6942-2007.

Mepes  MpoBeAeHMEM  MCMbITaHWIA  MPOM3BOAUTCA  Ka/lMbpoBKa
Kasiopumetpa A1 HeobXOAMMOro YpOBHA TemnioBOro usnyyeHus. [llocne
Ka/IMOPOBKM, ep>KaTe/b C 06pasL|0M YCTaHaB/IMBAETCA Ha KapPeTKY, OTKPbIBAETCA
3aLUMTHBIA 3KpaH M BbIAEPXKNBAETCA B TeYeHMe OMpefe/IeHHOro BPeMEHN MOf
[eCTBMEM TEMMOBOMO U3/TyHeHNs.

Ona ynydueHnsa nokasartens MoporoBoro BPEMEHW, B CreuuaibHYyHo
04Xy 3aLMLLAIoLLYIO OT TEM/0BOr0 13/y4yeHUs 06bIYHO 406aBNAOT OAVH UK
HECKO/IbKO C/I0EB YTENUTENS.

[na npoBefeHns UCNbITaHNA ObIN BblOPaHbl TKAHW 418 NMPOU3BOACTBA
creymanbHON OfeXabl:

TKaHb Tepmo-orHectoikas (93% meTa-apamug, 5% napa-apamug, 2%
aHTUCTaTMyecKass HUTb; MOBEPXHOCTHAasA MAOTHOCTb — 210 r/m?2);

TkaHb  xnonkononmagumpHaa  (80%  xnonok, 20%  nonvagmp;
MOBEPXHOCTHAA NIOTHOCTL — 280 r/m2).

[na coctaBneHns NakeToB ObInv BblOpaHbl yTennntenn Metapekc Apammg,
Air 100 n 150, ¢ noBepxHOCTHOM nnoTHocThiO 100 r/m2 m 150 r/m?
COOTBETCTBEHHO.

B 1abnuue 1 npuBefdeHbl AaHHble nokasatenen RHTI (Qo) (MHAekc
nepegayv TenioBoro n3nyyeHus) n TF (Qo) (KoatpduumeHT Tennonepegaymn) ans
TEPMO-OrHECTOMKMX TKaHEN 1 yTennnTenen.

Tabnuua 1. CpefHve 3Ha4yeHUs MHAEKCA M KO3(uumMeHTa Tenaonepeaayun,
CTaHAAPTHOM OLLUMOKM CpefiHein Npv Cnob30BaHWUM BbIGOPOYHOW aucrepcum (Sy)

NP BO3L4eNCTBUM TennoBoro notoka 20 KBT/m?
Tennosoi noTok 20 KBT/m? \
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TKaHb YTtennutens 100 r/m?2 | YTenautens 150 r/m?2
Apamng | X6M3 1 cnoi 2 crost 1 cnoi 2 crost
lel-lg|~l8|.le|~|lS |~ &
ClE |C|E |IC|EFE |C|EFE |C|E |C|FE
L I LL I L I L I LL T LL T
E |l E |l E |l E |l E |l = | @

X

Sx, %0

[Mpwn Tennosom noToke 20 KBT/M?, orHe3aluTHbIE TKaHW NO NOPOroBoMy
BpeMeHN oTnnyatoTca Ha 0,7%, XOTS 3TU TKaHW UMEIOT Pas3/InyHbIN CbiPbEBOA
COCTaB 1 NOBEPXHOCTHYHO MIOTHOCTb.

Mo FTOCT P WNCO 6942-2007 6blnn NpOBeAeHbl  UCMbITaHUA MO
OrMpefesieHnto (PaKTMYeCKOro MHAeKca rnepefayv TensoBOro W3NyvyeHUs NS
CNefyroLLmMxX NakeToB MaTepuasios:

1. TkaHb TEPMO-OrHecTolKas, apamnaHas + 1 cnoit yrennutens MeTapekc
Apamng Air 100;

2. TKaHb TEPMO-OTrHECTOWKas, apammuaHas + 2 cnos yrennutens MeTapekc
Apamng Air 100;

3. TKaHb TepMO-0OrHecToKas, apammnaHas + 1 cnoi yrennutens MeTapekc
Apamng Air 150;

4. TkaHb TEPMO-0rHeCTOMKas, apaMmaHas + 2 ¢os yrennmrtens MeTtapekc
Apamng Air 150;

5. TkaHb xnonkononnaupHaa + 1 cnoin ytenantens MeTapekc Apamng
Air 100;

6. TKaHb XnonkononuaupHas + 2 cnos yrenantens Metapekc Apamng
Air 100;

7. TKaHb xnornkononnatupHasa + 1 cnoin ytennntens MeTapekc Apamng
Air 150;

8. TkaHb xsionkononuaupHasa + 2 cnosa yrenautens MeTapekc Apamug
Air 150.

Ha ocHoBe faHHbIX Tabn. 1 BO3MOXHO MPesnosioXnTb TeOpeTMnyecKoe
3HayeHue NHAeKca nepefayn TEMIOBOIO U3Ty4YeHUa NYTEM CIOXEeHUS MHAEKCOB
TKaHeln Wn cnoés ytenmTensa. [loflydyeHHble fAaHHble (DAKTUYECKOro U
TEOPEeTNYECKOro HAeKca nepedayn tenosoro nsnyydeHns RHTI (Qo) cBefieHbI B
Tabn. 2.

86



Tabnuua 2. PakTMYeCKOe W TEOPeTMYECKOe 3HayeHWe WHAeKca mnepejayn
Tennosoro nsnyyveHnsa RHTI (Q,) ana tennosoro notoka 20 KBT/m?2

Tennosoi NnoTok 20 KBT/m2
Ne [ dakT. RHTI (Qo), ¢ | ®PakT. | Teop. RHTI (Qo), €
Sx, %0

1 |26,0 184,4 | 28,7
2 |28,6 88,5 | 36,1
3 |272 4,1 31,5
4 1270 186,6 | 37,9
5 (251 29,0 | 28,6
6 |334 32,1 | 36,0
7 |29,6 68,7 | 314
8 |[39,2 102,5 | 37,8

OTnnyme hakTMYecKoro OT TEOPETUYECKOr0 3HaYeHNS MHAEKCa nepesayum
TEN/I0BOr0  M3lydeHUsa 414  NaKeTa MaTepuasioB, COAepXallero TKaHb
X/TOMKONONN3UPHYHO, cocTaBnsaeT: ans yrennmtens 100 r/m2 8 1 cnoi — 10,2%,
ansa yrennutens 100 r/m2 B 2 cnos — 26,2%, ansa ytennutens 150 r/m2 B 1 cnoii —
15,4%, pns ytennutena 150 r/m2 B 2 cnos — 39,8%. [Ona TkaHW TepMmo-
OrHectovkomn: ana ytennutens 100 r/m2 B 1 cnoin coctaBnset 14,3%, Ans
ytennutens 100 r/m2 B 2 cnos — 8,0%, ans ytennntens 150 r/m2 B 1 cnoi — 6,3%,
ansa ytennutensa 150 r/m? B 2 cnos — 3,4%.

OTnnumne  (hakTMYeCKOro 3HayeHMs WHAeKca Mnepegayn  TensioBoro
N3nydeHNa 4N naketa MaTepuaioB COAEPXKaLLEero TKaHb X/I0MKOMOMU3IUPHYHO
OT TKaHW TePMO-OrHECTOMKOWM cocTaBnsetcs: ana yrennutens 100 r/m2 8 1 cnoi
- 3,2%, pna ytennutensa 100 r/m? B 2 cnos — 17,1%, ans ytenantens 150 r/m? B
1 cnoin — 8,9%, ansa ytennutens 150 r/m2 B 2 cnos — 45,1%.

["pacryeckoe cpaBHEHWe MHAEKCA Mepefayn TersioBoro M3nyvyeHus Ans
TEOPeTUYECKOro N PaKTUYECKNX 3HAYEHWIA MPeCTaB/IeEHO Ha puc. 1.

THCTOTpaMMA BEIEKCA TePeIATh TeI1050T0

o Teopemmeckae saneor @ ot mmm panoams S ST, wae Lomemense g

PucyHok 1 — 'mctorpamma nHAekca nepefayv TenaoBoro n3nyyeHuns (1 — TkaHb
Bepxa + 1 cnou yrennmtens 100 r/m2, 2 — TkaHb Bepxa + 2 cnos yrennutens 100
r/m2, 3 — TKaHb Bepxa + 1 cnoi ytennmtens 150 r/m2, 4 — 2 cnos ytennntens 150
r/m?)

[o6aBfeHne BTOPOro Cnos B NakeTe MaTepuasioB COAepXKallero TKaHb
apaMmnHyt0 TepMO-OTHeCTOMKYH [aéT MNpPUpoCT MOPOroBOro BPEMEHU ANS
ytennutensa 100 r/m? Ha 33,0%, gna ytrennutens 150 r/m2 Ha 32,3%. [ns TKaHu
XnornkononnatupHoi — ansa yrennutens 100 r/m2 Ha 10,0%, ans ytennutens 150
/M2 — npupocT oTCcyTCTBYET. CTOUT OTMETUTL, YTO B TKAHU X/10NKOMON3I(DMPHON
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MoporoBoe BpeMs A1 /I060ro KoNnM4YecTsa C/I0EB COCTABNAET 27,2 CEKYHA U Ha
BCeX 0bpasLax npoucxoamT obyrnnsaHue.

Takum  o6bpa3oM, 419  MPOM3BOACTBA  CrieunasnbHOW  OfAeXAbl
obecneymBaroLLein 3awWwmnTy OT TensoBOro W3/yYeHUs Jy4lle WCNo/b30BaTb
NakeTHble MaTepuasbl C apaMUAHbIMU TEPMO-OrHECTONKNUMUY TKaHAMM TaK, Kak
OHM 06ecneynBaroT HaMbo/bLLYHO 3aLUMUTY OT TEMI0BOrO MNOTOKA, YeM MAaKETHbIE
martepuaibl C XJI0MKOMONIPUPHBIMU TKAHAMMU.

CnuncoK Ncnonb30BaHHbIX UICTOYHUKOB:

1. TexHuuyeckunin PernameHT TamoxeHHoro Coto3a TP TC 019/2011 «O
6e30MacHOCTY CPeACTB NHANBUAYAILHOM 3aLLMTbI».

2. TOCT P NCO 6942-2007 «Cnctema ctaH4apToB 6e30macHOCTM Tpyaa
(CCBT). Omexxaa ana 3aWwunTbl OT Tenna u orHd. MeTtoApbl OLEHKM MaTeprasioB U
MakeToB MaTepuanoB, MOABEPraemblX BO3ENCTBUIO WCTOYHMKA Tena0BOro
N31ydYeHns»

3. Tlpubop pAna wCNbITaHUA MaTepuasa W MakeToB  martepuana,
nofBepraeMbIX BO34ENCTBUIO MCTOYHWKOB TenioBoro usnydenus no FOCT P
NCO 6942-2007 MT 265 URL.: https://www.metrotex.ru/products/mt-265 (gata
obpatyeHuns: 15.03.2020)
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YK 681.518.3
PASPABOTKA MNMPOIMPAMMHOI'O OBECIEHEHUA
ONA YTNPABNEHNA TPEXOCEBbIM CTAHKOM C UIlly

MveknH M.FO., LLiepbak A.B.
Poccuiickuii rocyaapCTBeHHbIN YHUBepenTET UM. A.H. KocbirnHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

CTaHKM C YncnoBbIM NPOrpamMmmHbIM yrpasneHnem (YY) pasnuyatoTtcs B
3aBUCUMOCTW OT BbINOMHAEMbIX 3afay Ha (pesepHble, TrPaBUPOBaASIbHbIE,
nasepHble 1 T.4. cxoas n3 Tmna paboyvero MHCTPYMeHTa U TpebyeMbiM paboTam
yCTaHaBNMBaeTCA He0OX0AMMOE KOIMYECTBO 0Cel byayLLero ctaHka. Mo ypoBHio
TEXHO/IOTMYECKMX BO3MOXHOCTeW YIMY KnaccupuumpytoT Ha CUCTEMbI: C
YTeHMeM nepdoNieHTbl, BCTPOEHHON 3BM 1 Habopom nporpamm Ha My/nbTe
ynpaBneHus. B faHHOM paboTe paccMOTpeH npumep YIMY cTaHKa co BCTPOEHHOW
3BM, ynpaBneHne KOTOPOW OCYLLECTBSAETCA Ha si3blKe NporpammupoBaHms G-
code [4].

Llenbto  MPOeKTHON paboTbl SBNSETCA  pa3paboTka NPOrpammHoOro
obecneveHns On8 TpexoceBblX UIMY CTaHKOB C MNPUMEHEHUEM SA3bIKOB
nporpammuposaHus: G-code n C++.

B xofe BbINONHeHWS paboTbl 6bIM NOJTYYeHb! CeAyroLLMe pe3ybTaTbl:

npoaHaIM3npoBaHbl BUAbl CTAHKOB € YUY
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B KayeCTBe aHa/loroB pa3pabaTbiBaEMOro CTaHKa paccMmaTpuBaInCh
nasepHble W rpaBUpoBasibHO-(ope3epHble  UlMY cTaHkM B BUAY WUX
pacnpoCcTPaHEHHOCTM, MHOXKECTBa Bapuauvii KOHCTPYKUMA 1 60NbLUOW 6asbl
NH(OPMALMOHHBIX  PecypcoB MO  HAacTporike CcOOpKM 1 pa3paboTKu
nporpammHoro obecneveHus (MO). Tak >ke crnegyetT OTMETUTb, U4TO
nporpammHoe obecrneyeHne CTaHKOB MOXHO pa3fenTb Ha NOJHbIA KOMMEKC,
BKMOYalOWNMA B cebd Kak 00pabOTKy MepBOHaYa/lbHOTrO0  YepTexa,
(hopmupoBaHMe Ha ero 6ase G-code, W OCYLIEeCTB/EHME Mepefayn
CopMMPOBaHHbLIX KOMaHf HemnocpefcTBEHHO Ha caM CTaHOK. OfHako,
HEeKOTOpble MPOM3BOAUTENN Npef/iaratoT NnoTpebutensam wmcnosb3osats 10
CTOPOHHMX Pa3paboTUMKOB, B CBA3N C YeM BO3HMKAKOT TPYAHOCTM B MOMCKax
HeobX0AMMOro MporpaMMHOro 06ecnevyeHnst U ero COBMeCTUMOCTM C CaMUM
CTaHKOM, a TaKXXe COOTBETCTBME MOCTaB/IEHHbIM 3aaqam.

Hanbonee  WHTEPECHbIMM  3K3eMMspaMuM  CTAHKOB  SABNAKOTCA
MHorouenesble cTaHkuM YIY. NxX 0co6eHHOCTb 3aK/MH4aeTcsd B BO3MOXHOCTM
MCMONb30BaHNA HECKONIbKUX paboymx WHCTPYMeHTOB. Bblbop Tpex ocen
06yCnoBMeH BO3MOXXHOCTbIO UCMO/b30BaTh KaK /asep, Tak M rpaBnpoBasibHO-
(hpe3epHoe 060pyaOBaHKE, YTO CYLLLECTBEHHO pacLUMpseT 061acTy NPUMeEHeHNs
nogobHoOro 06opyaoBaHNA, MO3BOMASA paboTaTb C Pas/IMUHbIMK MaTepuanamu.
O[1HaKO [laHHbI BbI6GOP CONPSXKEH € 60/bLUMM KONIMYECTBOM OCOBEHHOCTEN Npw
paspabotke MO [5].

[MpoaHann3mpoBaHbl 0CO6EHHOCTM MPOrPaMMNPOBaHNA CTaHKOB ¢ UMY Ha
6a3se G-code.

[Mpun pa3paboTKe NporpaMMHOro obecrneyveHusi cnefyet ocoboe BHUMaHKUe
YOEeNUTb paccMaTpvBaeMoOMy TUMNY M300pakeHUs (deptexa). Mo  Tuny
NpeACTaBNeHNs UHQoOpMauMn 1 anroputmam 06paboTKM LM(POBbIX AaHHbLIX
pa3NNyaloT ABYMEPHYIO U TPEXMePHYH rpagmky. [ByMepHas KOMMbHOTepHas
rpadvka, B CBOK 04epespb, AeIMTCA Ha PacTPOBYIO M BEKTOPHYHO. M3BECTHO, YTO
pacTpoBas rpajuka nocTpoeHa Ha NpuUHLmMNax opMMpPOBaHUS N306paXKeHNS 13
OTAeNbHbIX TO4YeK. BekTopHad rpagumka nNpUHLMNNAaIbHO OT/INYaeTCca OT
pacTpoBOM, MOCKOSIbKY OCHOBaHa Ha Apyrux npuHumMnax. OCHOBHbIM
HeAeNMMbIM 3/IEMEHTOM BEKTOPHOIO M300padKeHWst ABNSETCA NIMHUSA, KOTOPOWA
Ha3Ha4altoT onpefeneHHble aTpubyTbl (CBOWCTBA), Hanpumep, KpWBU3HA,
TONWMWHa, uUBeT. py 3TOM, OOBEKTbl BEKTOPHOW rpauKu CTPOoATCA U3
MHOXECTBa  JIMHWIA, MOJIOKEHWE  KOTOPbIX  334alTca € MOMOLLbHO
maTemMaTuyeckux opmyr. NMepes BbIBOLOM Ha 3KpaH BEKTOPHOI0 M306paXkeHus
nporpaMmMa Mpov3BOANT BbIYUC/IEHNA KOOPAMHAT 00BLEKTOB, UMEHHO MO3TOMY
BEKTOPHYHO rpatuKy MHOra Ha3bIBaOT BblUMCsieMOi rpadmkoit [3].

B xofe BbIMNOMHEHWA PaboTbl ObIIO MPUHATO peLleHWe 06pabaTbiBaTh
PacTPOBYHO rpauKy C BEKTOpU3aLMen KOHTYPOB M3006pakeHMs. [na nomcka
KOHTYPOB MNpOaHa/IM3MpoBaHO 60/bLIOe KO/MYECTBO a/irOPUTMOB, Harpumep,
ornepartopbl Pobeptca, Cobens, MNpessuTa 1 T.4., O4HAKO MPU NPUMEHEHUM Ha
MHOrOLBETHBLIX M3006paXKeHUsAX ANnd 06paboTkM fAeTanein (BblpesaHue WK
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rpaBYpOBKa/Ppe3epOBKOIN/BbKMUIaHNS) OHN He MOAXOAAT B CBA3W C TEM, 4TO
N306paXkKeHe NMEET MHOMO LUYMOB, BblfeNfAeMbIX KaK KOHTYp. M3 4ero MoxHo
cflenatb BblBO4 O HepauuMOHa/lbHOCTU  UCMOMb30BaHMSA  MHOMOLBETHbIX
n306paxkeHnn ana gpopmmposaHmsa G-code. Mpu MCNonb3oBaHME MOHOXPOMHbIX
N306paXKeHNI MOXHO TOYHO pasfeNinTb YepTeXk/n306pakeHne Ha Teslo nrypbl 1
ero KOHTypbl. Anroputm opmuposaHms G-code LO/MKEH YUMTbIBATb TONLLMHY
paboyero MHCTPYMEeHTa, CKOPOCTU ero Npoxoaa, MUHUMMU3NPOBATL MyTb MPOX04a
WHCTPYMEHTa ANA NONYYEHUS MUHUMa/IbHOW NPOLO/MKUTENBHOCTM 06paboTKM
fetann. B 3aBMCMMOCTM OT BblOpPaHHOro paboyero WHCTPYMeHTa Oyger
N3MEHATCA MPUHLMN NPOX0o4a No AeTain, KOSMYECTBO MCMO/b3yeMbIX paboymx
ocei.

Pa3paboTaH NpOTOTUM TPEXOCEBOro CTaHKa. B xoge npoToTUnMpoBaHUS
CTaHKa Obl/in pa3paboTaHbl 3N1EKTPUYECKIME CXEMbI OCHOBHbIX Y3/10B, NPOM3BeeH
pacyeT rnapamMeTpoB KOMMOHEHTOB 3/1IEKTPOHHON CxeMmbl. Mpou3BefeH pacuyeT
MeXaHWYeCcKuX y3/0B, No pe3y/ibTaTaMm KOTOPOro nogobpaHbl OCHOBHbIE AeTanu
N NX xapaktepuctukn. CosgaH MakeT A8 MPOBEPKM (PYHKLMOHMPOBAHUA
NPOTOTUMNA AAHHON KOHCTPYKLUUW, XU BO3MOXHOCTW MOSIHOW peann3aumm ero
noTeHumana.

[na ynpasfeHns CTaHKOM pa3paboTaHO nporpaMMHoOe obecrneyeHvie Ha
A3blke C++ aHanM3npytoLLlee YepTeXk 1AM n3obpaxeHne 1 opMupytoLLee Ha
OCHOBe nMpoBefeHHOro aHanmsa G-code pfans  ynpaefeHWe MapameTpamu
NHCTPYMEHTa, CUCTEMaMU KOOPAMHAT, 1 pabounx nnockocten [1, 2].

[ns ynpasneHns aNeKTPUYeCcKon YacTblo MakeTa UCMo/b30BaHa neyvaTHas
nfnata C  MUKPOKOHTponnepom  Arduino (puc. 1), OCyLlecTBNAOLAS
NO3NLIMOHNPOBaHME paboyero MHCTPYMEHTa CTaHKa 1 ero OCeil.

PUCYHOK 1 — Y CnoBHasA cxema NoAKIHueHNs.

OCHOBHOW  3ajayeil  MUKPOKOHTpOsepa  «ApLYMHO»  ABNSAETCH
nepemMellieHne paboyeld 30HbI CTaHKa MO ero OCAM WCMOo/b3ys LlaroBble
apuratenn Tuna Nema-17. Ero ynpaBneHue NPOUCXOAUT 4Yepe3 Aapainsep
warosoro gsurarens A4988 KOTOpbIM HA OCHOBAHWW MOYYEHHbIX LUGPOBbLIX
AaHHbIX YNPaB/seT CUIbHOTOYHbIMY 0OMOTKaMM LLIAroBOro ABuraTesisi No3Boss
MPOV3BOAUTL LUAr HY)>KHOW Be/IMYMHBLI, TaKMM 06pa3oMm, TOYHO MepemeLyas
pabounii UHCTPYMEHT K HY>KHbIM KOOpAMHAaTaM.

Takum 06pa3om, Ha npuMmepe MakeTa Oblfa MpPOBepeHa KOPPEKTHOCTb
paboTbl ynpasnsdoWwen nporpamMmbl. lloaTBepXaeHa YHUBEPCA/IbHOCTb ee
NMPUMEHeHMs  AN1A  HECKOMbKMX  TunoB UMY  cTtaHKoB  (nasepHbln,
rpaBMpPOBa/IbHbIN, OTPE3HOI) Y BO3MOXXHOCTb €€ He3HaYMTelbHOW A0paboTKK Ans
BHepeHUs B KOMMepYecKy Bepcuio NpoToTuna.
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YK 004.457
YTUNUTA 419 MOHUTOPUHIA AKTVIBHOCTW MPOLIECCA

MnaxoB A.B., PasuH .b.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruw. AnsaiH. VckyccTBo), Mocksa.

BpepoHocHoe MO — BMA nporpaMMHOro o6ecrneyeHns, Co3faHHoe C Liefbio
HeCaHKLMOHMPOBAHHO MPOHWKHYTb Ha KOMIMbIOTEP MO/b30BATENS U HAHECTU
KaKoW-nM60 yuiep6, HanpuMmep, OHM CMOCOGHbLI HapylwaTb paboTy CUCTEMbI,
KpacTb NIMYHYHO WH(OpPMaUMIo, MNosb3oBaTeneid, NPefocTaBNATb YAaleHHbIN
[0CTYI 3apaXKeHHbIM KOMIMbIOTEPOM Y T.M.

[0 ceu eHb AaHHbI BMUA BpeaoHocHOro MO sBnsieTcs cepbe3HOom yrpo3oi
KaK A/19 06bIYHOro Nosb3oBaTens, Tak U 418 COTPYAHVMKOB KOMMNAaHWIA: HaunHas
OT MasibIX MPeanpuATAA N 3aKaHuMBas KPYMHbIMU  MeXAYHapOLHbIMU
KoMnaHuamu. IocnegHue Xe nofBepraroTca Knbeparakam ropasgfo yatue.

Kaxabin feHb nosinsetcad 6onee 300 TbiCAY HOBbIX BPELOHOCHbIX
06pasuoB. HecmoTps Ha Takoe 60/bLLIOE KOMMYECTBO, YHUKa/bHble 06pasubl
BPEAOHOCHOINO0 KOfAa BCTpPeYaroTCAd ropasfo pexe: B OCHOBHOM  BCe
3/10YMbILUNIEHHUKN UCMO/Mb3YIOT OAWH U TOT Xe KO, METO[ 3apakeHus uau
TEXHUKY, U HEMHOIO BULOU3MEHSAIOT ee.

Hanb60o/bLUY0 0MacHOCTL MPeACTaBNAT TapreTMpoBaHHbIe aTakm — 370
TLWATEeNbHO Cr/laHUPOBaHHbIE KnbepaTaky, BfeKyLne, 06bIYHO, OrPOMHbIN
yLepo.

OTnnume ux OT BCE OCT&IbHLIX — HarpaB/fIEHHOCTb Ha KakKyo-1mbo
KOHKPETHYIO Lieflb, CNIOXHOCTb peanu3aumun. [ 3apaxeHns 3/10yMbILLIEHHNKN
MCNONb3YyHT, Yalle BCero, paHee Hewn3BecTHble BuAbl BI1O, yA3BMMOCTM B
cucTeMax uav NporpaMMHOM 0becrneyveHnu.

YTunuta, paspabaTbiBaemas B pamkax MpoOBOAUMOM Hamu paboThl,
MO3BO/IUT MPOCMOTPETb [ENCTBUA, KOTOPbIE BbIMOMHWAA MpOrpaMmMa, 4To
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MO3BOJIUT NO/b30BATE/O MPOAHAIM3MPOBATL MOMYYEHHbIV N0T U CAeNnaTh BbIBOJ,
0 BPeAoHOCHOCTK (haitna.

[MpunoxeHne OydeT COCTOATb M3 ABYX  OCHOBHbIX  YacTei:
MoJib30BaTe/IbCKas YaCTb, C NOMOLLHO KOTOPOM NO/b30BaTe b CMOXKET 33/aTh BCe
HeobXxoAMMble A1 paboTbl NapameTpbl. BTOpo YacTbio ABNSAETCA AMHAMUYeCKas
6161MoTEKa, B KOTOPO XPaHNTCA OCHOBHOM (hYHKLIMOHa.

MopsAfoK AeNCTBUI NOMb30BaTeNns U paboTbl YTUAWUTBI MOXHO ONUCaTb
cneayoLwmmM obpasom.

Monb3oBatesib BbIOMPAET MeTOA 3arycKa: MOXHO 3anyCTUTb KOMaHAHYHO
CTPOKY OT WMEHW afMWHWCTpATOpa M BbI3BaTb YTWIMTY C He0OXOAMMbIMU
napameTpamu, 160 NepeTawmTb YXKe UMEKOLMIACA (haill Ha MKOHKY YTUINTSI,
TeM caMbIM 3anycTUTb YTUIUTY, Nepefas NyTb 40 (paina B Ka4ecTBe napameTpa.

Mocne aToro ytunmTa 3anycTut npouecc (ecnm nepegaercs nyTb K dariny)
NN OTKPOET YXKe UMEOLLMIACA, NPONHULMAIM3NPYET CneunanbHYo CTPYKTYPY 1
NONY4YNTb BCHO HEOOXOAMMYHO MH(hOPMaLMIO O MpoLiecce.

[(NaBHbIN npouecc YTUAUTblI (MONb30BaTe/lbCKasd KOHCO/b) HaWaeT B
CEKLMMN PecypcoB ANHAMUYECKYHO OUONNOTEKY U BbIFPY3UT ee B TEKYLLEHO Manky
ANA fanbHelLwen paboTbl.

["naBHbIN Npouecc ya0CTOBEPUTCA, UTO BMBAMOTEKA YCMELHO 3anucaHa 1
MonbITaeTCcA 3anucath ee B NaMATh YXKe BbIGpPaHHOIo rnpouecca ¢ NocneayoLwmm
3anyckom. porpamMma OyfeT NOALEepXMBaTb HECKOJ/IbKO CMOcO60B 3anucy B
namsTb.

[Mocne ycrnewHon 3arpy3ku 6M6/IMOTEKM, OCHOBHOM MpoLEecc 3anycTuT
KaHa/ KOMMYHUKaummn Pipe n 6yfeT XaaTb COeUHEHWS.

Bubnmnoteka, YyCnewHo 3arpys3vBLUNCL B aApecHoe MNPOCTPAHCTBO
rnpotiecca, NonbITaeTcs NOAKMOUNTLCA K YTUNNUTE A/19 00MeHa faHHbIMKU. KaHan
KOMMYHMKaUMM UrpaeT BaXKHYH PO/ib B 0OMeHe WH(OopMauMn: UMEHHO C
MOMOLLbHO HEro yTuamTa NOHMMAaeT, YTO BCe MPOLLI/IO YCMELLHO.

3aremM guHaMuyeckas 6mbnnoTeka HaXo4UT B TeKyLLEeM npoLecca agpeca
HEe0bX0ANMbIX (DYHKLUMA N CTaBUT «XyK». C NMOMOLLbIO 3TON TEXHWUKM MOXHO
3anpocTo repexeaTtuTb YrpaBfieHWe BO BPeMs BbI30BA COOTBETCTBEHHOWA
(hYHKLMN 1 NPOCMOTPETL NapaMeTpbl, C KOTOPOW OHa Bbl3blBa/1aCh.

Mocne Toro, Kak (OyHKLMS «MonageTcs Ha KPproUYoK», b1bnmnoTeka sanuulet
UM OYHKLUMW U NapaMeTpbl, C KOTOPOiA OHa Bbl3blBasiacb, B CrieynasbHbIv gaiis-
nor.

B pe3ynbTate paboTbl YTUANTLI M0/1b30BaTE/Ib CMOXET HAWTK B TEKYLLEN
narke ¢paisi-nor, B KOTOpoM 6yayT cogepatbcs Bbi3oBbl WINAPI-thyHKUMIA 1
nx napameTpbl. C NOMOLLbIO 3TOro haisa MOXKHO MPOCMOTPETb aKTUBHOCTD,
KOTOPYHO BbIMOHWA MPOLecc.

Cnu1CcoK NCnonb3oBaHHbIX MCTOYHUKOB:

1. CsobofaHas WHTepHeT 3sHUMKnoneams [https://www.wikipedia.org/]

(pata obpaweHns 01.01.20)
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2. Dxepoppn Puxtep, Windows pana npodeccnoHanos. Co3sgaHue
apekTBHOr0 Win32-npunoxxeHus ¢ y4eTom creymipmkm 64-paspsgHoi Bepcum
Windows.- CaHkT-TeTepbypr: Mutep, 2001.-752¢

3. bepH CtpaycTpyn, A3sbiK nporpammupoBaHma C++. —Mocksa: buHom,
2015.-1136¢
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YAK 004.384
MWKPOTTPOLIECCOPHAA CNCTEMA CBOPA
KITMMATUNYHECKUX OJAHHBIX T10 NMPOTOKOJTY MQTT

MnbiHCKMiA .., MoHaxoB B.I.
Poccuiickuii rocyaapCTBeHHbIN YHUBepenTET UM. A.H. KocbirmHa
(TexHonoruu. [mnsaiiH. ckyccTB0), Mockea

MpnmeHeHWe KoHuenuun WIHTepHeTa Bewein (Internet of Things, 10T)
MO3BOMAET PELNTb MPO6/eMY B3aUMOAENCTBUSA MHOMOUYUC/IEHHBbIX YCTPOWCTB,
BK/ItOYAA MUKPOKOHTPOJINEPbI, AATYMKMK, BbIMOMHAOWMX COOp U 06paboTKy
MH(opMaLmu. Bce ycTpoincTea TakuxX MUKPOMPOLLECCOPHbIX CUCTEM 00 bEANHEHDI
eVHYIO CeTb, a A/19 B3aMMOLENCTBUSA OTAE/IbHbIX YCTPOWCTB WCMOMb3YHTCA
pas/inyHble NPOTOKO/bI Y MHTEPENCHI.

OfHMM 13 Hambosiee NOMyNspPHbLIX NPOTOKOMOB 06MeHa MHGopMaLmei
asngetcas MQTT (Message Queuing Telemetry Transport). 3T0 NpPOTOKON
obMeHa COOOLLEHMSAMKW, OCHOBAHHbIA Ha MpUHUMNE WU34aTeNb-MOANUCHUK,
paspaboTaHHbIA ANd YCTPOWCTB C OrpaHUYeHHbIMM BO3MOXKHOCTSIMU N CETER C
HWU3KOW MNPOMYCKHOW CMOCOBGHOCTLHO, BLICOKOW 3afepXXKOW WM HeHaAeXHbIX
ceter [1]. MepByto Bepcuio NPOTOKONa paspabotannm B 1999 rogy IHAU
CTaHopa-Knapk n ApneH Hunnep. [aHHblii NPOTOKO/ paboTaeT MnoBepx
TCP/IP 1 wncnonb3yeT 3ape3epBMpOBaHHbIA  nMopT 1883, a Takxke
3ape3epBupoBaHHbI nopT 8883 AN paboThbl uepes SSL.

MpuHUMN paboTbl MNPOTOKOMA OCHOBAH Ha TOM, YTO K/IMEHTHI,
npucbliarowme coobeHns (13garenn), u KNnMeHTbl, MPUHUMAaKoLLMe CooBLeHNs
(mognucumnkmn), He 0653aHbI MMETb MHAQOPMALMIO APYr O ApYre, a TakXe He
0653aTe/IbHO JO/MKHbI ObITb aKTMBHbI B OAHO U TOXe Bpems. W3patenen w
MOAMUCYMKOB CBA3bIBAET OPOKep, KOTOPbLIN YMpaBnseT nepefavein BCex
COOOLLEHWNIA,

CoobueHna B MQTT nybnukytoTca no Temam [2]. Tembl 0603Ha4varoTCA
Nepapxuamy VMeH, pasfefeHHbIX CUMBOJIOM KOCOW u4epTbl «/». Hanpumep,
HECKO/IbKO [aTuMKOB B KOMHate MOryT ny6/ivMkoBaTb MHGopMaumio o
TemrepaType B TeMe:

room/loT_1/SENSOR1 NAME/temperature,

a MHOPMAaLMIO O BNXKHOCTU BO3AyXa B ApYroin Teme

room/loT_1/SENSOR1_NAME/humidity.
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msa ceHcopa SENSOR1_NAME B nepapxumn 3amMeHseTcs YHUKa/IbHbIM
3HaYEHVEM,

BaXkHbIM cBOMCTBOM NpoToKosia MQTT ABNSeTCH BO3MOXHOCTb K/IMEHTa
MOAMUCLIBATLCA HA HECKO/IbKO TeM OA4HOBPeMeHHO. Bce TeMbl OQHOr0 YpOBHSA
nepapxmyv 0603HAYalOTCA CUMBOJIOM MOACTAHOBKU «+», a BCE MMeHa [nA
OCTaBLUMXCA YPOBHEN nepapXmmn 0603Ha4at0TCH CUMBOJIOM «#»,

Hanpvmep, 419 NOAMWCKW Ha BCe TeMbl, OMy6/IMKOBaHHbIX [LATYMKOM
SENSOR1_NAME, cnenyeT B TemMe NOAMNUCKN yKa3aThb:

room/loT_1/SENSOR1_NAME/+,

a [Ona noflyvyeHWUs BCe WHMOpMauMM CO BCEX [AaTUMKOB [AaHHOI0
YCTPOMCTBA MOXHO MCNO/b30BaTh TEMY:

room/loT_1/#.

B 06Lem cny4yae npouecc obMeHa NHGopMaLein COCTOUT U3 CNeayoLmMX
LLIaros:

1. N3paTenb nepefaeT co06LLEHME C HGOpMaLMen OPOKepy C yKazaHVEM
TeMbl, B KOTOpPOW 6yaeT onyb/IMKOBaHO COOOLLIEHNE.

2. BpoKep aHa/M3MpyeT CNMCOK NOAMUCYMKOB W OMpefenseT Te U3 Hux,
KOTOpPbIE NOAMMCaHbI Ha TEMY NOCTYMUBLLUEr0 COOOLLEHUS.

3. bpokep nepefaeT MHGOPMaLMIO BbIGPaHHBIM MOANMCUYNKAM 3aaHHOM
TeMbI.

CxemaTuyeckoe M306paxeHne npolecca 06MeHa WHGopmaumerd no
npoTtokony MQTT npeacTaBneHo Ha puc. 1.

Hagarens -

Tews b
Higatene ———— Bpokep

Y.
e
HMapaTens

PucyHok 1 — lNpouecc o6meHa MHGopmMaLmein no npotokony MQTT

B MQTT coo6LeHme COCTOUT U3 HECKONbKNX YacTeit [3]:

(PMKCMPOBaHHBIA 3aro/IoBOK, MPUCYTCTBYHOWMA BO BCEX COOBLLEHUSX,
KOTOPbIA COLEPXXWUT TWUM COO0OLLEHUS, CneunasbHble giarm, a Takke A/UHY
TEKYLLLero coo0LLleHus;

NMepeMeHHbI 3aro/loBOK A1 HEKOTOPbIX COOOLLEHNIA, KOTOPbIA BKIHOYaET
NOEHTUPUKALMOHHBIE [aHHbIE;

[aHHble, NPUCYTCTBYIOLLME B HEKOTOPbLIX COOOLLEHUNAX.

UeTblpe CcTapmx OuTa (JMKCMPOBAHHOIO 3aro/ioBKa OnpefenieHbl Moj
cneumannsvpoBaHHble  narn, KoTopble B nNpoTokone Bepcum 3.1.1
MCMO/b3YHTCA TONbKO B cO00LeHnsAX ¢ Tunom PUBLISH — DUP (3-i1 6uT), QoS
(1-# n 2-in 6utbl), RETAIN (0-o1 6ut). ®nar DUP ycTaHaBnimBaeTcs, Korga
KnveHT nnm MQTT 6pokep coBepLuaeT NOBTOPHYHO OTMNpaBKy naketa. ®nar QoS
(Quality of Service) — onpeaensieT KayecTBO obcnyxunsaHus. dnar RETAIN
coobLlaeT 6pokepy O HE06XOAMMOCTM COXPaHUTb COO0OLLEeHWe, 4TOGbI Mpwu

Moganucimk

MNognucuame
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Criefyroller nognucke Ha Temy OpOKep He3amen/MTeIbHO OTMpaBu 3TO
COO0OLLEHME KINEHTY.

Bcero cyuiecTByeT 3 ypoBHS 06¢cnyxmnsaHus [3]:

1. QoS 0 At most once (Makcumym oauH pa3) — m3gatenb OAMH pas
OTNPaBNseT co0bLLeHVe BPOKEPY U He 0XKMAAET MOATBEPXKAEHUSA ero NoNyyYeHus.

2. QoS 1 At least once (Xota 6bl OgMH pa3) — Ha 3TOM YPOBHe
rapaHTUpyeTCs, YTO COO6LLEHME NOCTYNUT K BpoKepy XOTsA 6bl oanH pa3. Ha
[AaHHOM YPOBHe 06CNyXX1BaHWA BO3MOXKHbI Ay6/IMPOBaHNA COOOLLEHNIA.

3. QoS 2 Exactly once (PoBHO oAMH pas) — 3TOT YPOBEHb 06CNY>XMBaHNA
rapaHTMpyeT OTCYTCTBME NOTePb U Ay6NMPOBaHNIA COOBLLEHNIA.

PaspaboTaHHasd MMKpOMpoLeccopHasd CcucTemMa MpefHasHayeHa [/
MOHUTOPVHIa MWKPOKIMMATA B MOMELLEHUN W BbIMOHAET COOP [aHHbIX C
y[aNeHHbIX JaTUYNKOB.

MMKPONpPOLECCOPHYIO CUCTEMY COCTaBMAKT OAHOMMATHBIA KOMMbIOTEP
Raspberry Pi 3 Model B, sbinonHsowmin pons MQTT-6pokepa v Hakonutens
AaHHbIX, M YCTPOMCTBa cOopa AaHHbLIX Ha 6a3e MUKPOKOHTposnepa ESP8266.
YCTpoincTBo cbopa AaHHbIX BKAOYaeT modynb ESP-01 1 gaTumk Temneparypsl,
B/IYKHOCTM M aTMOC(epHoro aasneHns BME280.

MwukpokoHTposinep ESP8266 npounssoactea Espressif moctpoeH Ha 6ase
32-6utHoro  RISC-npoueccopa  Tensilica L106, wmetoLlero  HM3Koe
3HepronoTpebieHe N MakCUMa/lbHYHO TakKTOBYHO 4yactoTy fgo 160 My [4].
MWKPOKOHTPO/INEP  OCHaweH uHTepdericom  Wi-Fi 1M nogaepxmsaeT
1CMO/b30BaHNe BHELLHEN (PNI3LL-NamaT 06beMom Ao 16 M6, NoAKMIKYEHHO Mo
rnocnegosarte/sibHOMYy nepudepuitHomy uHTepdeiicy SPI (Serial Peripheral
Interface).

®opwm-thaktop ESP-01 no3BonseT co3faBaTb KOMMaKTHble YCTPOMCTBA
0T, HO M3-3a 3TOro0 OrpaHNYeH B Konu4yectse KoHTakToB GPIO. [nsa paboThl
[JaHHOro MoAayns ucnonb3yetca HanpskeHne 3.3B, KOToOpoe [AO/MKHO
obecneunBaTbCH ornpefeneHHbIMY NCTOYHUKAMMU NUTaHNA nméo
cTabunmsatopammy Hanps>keHus. B yCTPOMCTBE WCMO/Mb30BaH  IMHENHBIN
ctabunmnsatop AMS1117 3.3 ¢ Ma/ibIM NafeHNeM HanpsKeHUa 1 MakCUMasIbHbIM
BXOAHbIM HanpskeHnem 15 B. BME280 nopgknwouvaetcda K ESP-01 no
nHTepericy 12C, KoTopbIi NoaaepXXunBaeT NOAKMOYEHNe 10 127 YCTPOMNCTB Ha
OAHOWN [BYXNPOBOAHOM LWMHe. Cxema NOAK/IYEHNS OTAEe/bHbIX KOMMOHEHTOB
YCTpoicTBa cbopa AaHHbIX NpuBeAeHa Ha puc. 2.

|

nnnnn

i |
PucyHok 2 — Cxema MnofK/t04YeHMs KOMMNOHEHTOB YCTPOICTBaA cObopa AaHHbIX
[Mpn HEo6XoAMMOCTU MONYYEHUS AaHHbIX OT HECKONbKMX AATYMKOB UX
TaKXkKe MOXHO NOAKNOUUTL K LWKHe 12C, ecnv OHW NOAAEPXKUBAIOT AaHHbIN
nHTeperic. Ecnn gatumkn nNoafep)XUBAKOT aHa/oroBoe MOAKIHUYEHME WK
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nHTepgeric SPIl, MOXHO WCMOMb30BaTb APYron opm-hakTop naThl,
OCHOBaHHOW Ha MUKpPOKOHTponnepe ESP8266, Hanpumep, NodeMCU, KoTopbii
nveet 6osble KOHTakToB GPIO, a Takke BbiBOAbI MHTep®ericoB 12C, SPI u
UART. Tlpn HeobxoaMMoCTM cbopa KAMMATUYECKMX [aHHbIX B PasHbIX
MOMELLEHUAX, MOXHO WCMO/b30BaTb OTAENbHbIE MOAYNN AN KaXAoro
MOMeLLEHMS.

B kauectBe MQTT 6pokepa 6bl1 BbibpaH Mosquitto [5]. 310 6pokep
COOOLLEHWI C OTKPbITbIM MUCXOAHbLIM KOZOM, peanusytownii npotokon MQTT
Bepcuii 3.1 M Bblle, CNOCOOHbLIN paboTaTb B Pa3/IMUHBLIX OMepaLMOHHbIX
cuctemax, Bknovasd Windows, Unix n MacOs. JaHHbliA 6pokep NogxoauT Ans
1CMO/Ib30BaHWNA B YCNOBUAX C OrPaHUYeHHbIMU TEXHUYECKMMMN BO3MOXXHOCTSAMMU,
HanpuMmep Ha 0HOMNIaTHbIX KOMMbIOTepax cemencTea Raspberry Pi.

B uensx obecneyeHnsi 6e30MacHOCTN CUCTEMbI HEOOXOAMMO MPON3BECTU
HaCTpPOMKYy Opokepa 4epe3 anWn KoHpurypaumm mosquitto.conf, KoTopbI
HaxoauTcs B katasiore /etc/mosquitto/ n fo6aBuTb B KOHeL, (havina cnegyroume
CTPOKM:

allow_anonymous false

password_file /etc/mosquitto/pwfile

listener 1883.

KoHgurypaums — 3anpewiaer  NOAKMHOYEHME  @HOHUMHBIX U He
aBTOPM30BaHHbIX K/IMEHTOB, 33aeT MeCTO PacnooXeHMs (pailna ¢ napamu
NOrMH-Napo/b U NOpPT NpocayLwmnsaHna 1883.

[aHHble (painna aBTOpM3aUMK 3afaloTca B (popmarte JIOrUH: naporsb,
KOTOpble He06X0AMMO LLMpoBaTh cpeacTBaMmu Mosquitto:

sudo mosquitto_passwd -U pwfile.

[aHHble  KOH(MrypaunmoHHOro dpailnia BCTynatOT B Cuy rocne
nepesarpysku yCTponcTsa 1uam nepesanycka cepsmca Mosquitto.

[MporpammHas 4acTb pa3pabatbiBaniacb B cpege Arduino IDE c
ncronb3oBaHnem 6uonnotekn PubSubClient Ha guanekte C [6], a Takke Ha
A3bIKe nporpaMmmmpoBaHnsa Python n 6uénnoteka Paho-MQTT [7].

[Mpumep paboTbl NPOrpaMmbl:

Connected 0

MQTT message received.

Topic:test/esp-01/temperature

Message: 25.9

MQTT message received.

Topic:test/esp-01/humidity

Message: 30.7

MQTT message received.

Topic:test/esp-01/pressure

Message: 983.

Co3flaHa gupekTopus:

C:/Weather_report/2020-03-01/
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Byaet nponsBefeHa 3anuch B paiin:

C:/Weather_report/2020-03-01/19-11-07.872916.json

PaspaboTaHa  MMKporpoueccopHas cuctema AN MOHUTOPUHra
MUKPOKIMMaTa B MomMeLleHnn. 19 B3aMOLENCTBMSA KOMMOHEHTOB CUCTEMbI
ncrnonb3oBaH npotokon MQTT, OCHOBaHHbIA Ha MpUHUMNE U34aTeflb-
nognucumk. lNporpamMMHas peannsaums BbIMONHeHA Ha A3blke Python. [ns
paclumMpeHns  (PYHKUMOHA/IbHOCTM M YCKOpPeHWs rnpouecca pas3paboTku
ncnosnb3oBaHbl 6M6MoTekn Paho-MQTT u PubSubClient.
Cnu1CcoK NCNob30BaHHbIX UICTOYHNKOB:

1. MQTT Frequently Asked Questions [9neKTPOHHbIN pecypc]. — Pexum
aoctyna: http://mqtt.org/faq

2. Eclipse Mosquitto. MQTT man page [3neKTPOHHbIN pecypc]. — Pexum
aocrtyna: https://mosquitto.org/man/maqtt-7.htmi

3. MQTT Version 3.1.1 [GneKTpoHHbIA pecypc]. — Pexum poctyna:
http://docs.oasis-open.org/mgtt/mqtt/v3.1.1/mqtt-v3.1.1.htmi

4. ESP8266EX Datasheet [OneKkTpoHHbIN pecypc]. — Pexum pgoctyna:
https://www.espressif.com/sites/default/files/documentation/Oa-
esp8266ex_datasheet_en.pdf

5. Eclipse Mosquitto [3neKTpoHHbIn pecypc]: OduumanbHbIiA CaiT.-
Pexxum goctyna: https://mosquitto.org/

6. PubSubClient [3neKkTpoHHbIA pecypc]. — Pexum pgoctyna:
https://pubsubclient.knolleary.net/

7. Eclipse Paho-MQTT and MQTT-SN software [9neKTpOHHbIn pecypc].
— Pexkum poctyna: https://www.eclipse.org/paho/

© MnbiHckuin N1.U., Monaxos B.U., 2020

YK 339.13
COBEPLLUEHCTBOBAHUE METOAVKW OLEHKW ®VUHAHCOBOIO
MOTEHLUMANA OPTAHN3ALAN

Mopay6Has E.B., Keau H.M.
Poccuitckuid rocyfapcTBeHHbIV yHBepcuTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Ha cerofHAWHWA AeHb MOXHO CKa3aTb, YTO He CYLLECTBYeT efMHOro
noaxofa K OnpefeneHnio (OMHaAHCOBOMO NMoTeHUMana NpeanpuaTus, Tak Kak HeT
eIHOW MeToAMKM pacyéTa. Takume aBTopsbl, Kak O.C. Kapauyk, E.A. JlaryTunHa,
J1.I". Makaposa, J/1.A. Hanpaesa, M.B. HepHoBa, A.B. LLleBenesa, B.®. AkoBnesa
NPUAEPXUBAKOTCA METOAMKM OLEHKN (PUHAHCOBOro MoTeHUmana no rpymnne
nokasarenei. B 1abn. 1 npmsefeHbl Nokasarenv PUHaAHCOBbLIX JaHHbIX, & TaKXe
MX HOPMATMBHOE 3HA4YeHVWEe W YUC/I0 MPUCBOEHHbLIX 6asnoB, KOTOpbIE
NCMOMb3YHTCA AN OUEHKM (OMHAHCOBOro MoTeHUMana npegnpusTMin B
HacTosLLee Bpems.
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Tabnuua 1 — MeTtoamka 6an1bHOM OLEHKN PUHAHCOBBIX Nokasartenen [1-6]

Moka3saresib KonnyecTBo nprcsavBaembIx 6a/17108

1 6ann 0,5 6asina 0 6annos
1. KosthtpmumeHT aBToHOMUM (Ka). Ka>0,66 0,36<Ka<0,65 Ka<0,35
2. KoahdpmupmeHT TekyLeit nukeugHoctu (Ktn). Ktn>2,31 | 1,3<K1n<2,3 Ktn<1,3
3. KoaththmumeHT KpaTKOCPOUHOM IMKBULHOCTM Kkn>1,31 0,71<Kkn<1,30 | Kkn<0,70
(Kkn).

4. KoathcpmumeHT abeontoTHoit nnkemaHocTy (Kan). | KAan>0,31 | 0,11<Kan<0,30 | Kan<0,10

5. KoahdpmupmeHT 06ecneyeHHOCTU CO6CTBEHHbIMM Kcoc>0,26 | 0,01<Kcoc<0,25 | Kcoc<0,00
060poTHLIMK cpeacTBami (Kcoc).

6. KoaththmumeHT ycTonumnBoCTU hMHaHCMPOBaHUS Ky$>0,81 [ 0,51< Kyt <0,8 | Ky

(Kyp). <0,50
7. PeHTabenbHOCTb akTVBOoB (Pa) Pa>16,00 0,01<Pa<15,99 | Pa<0,00
8. KoaththmupmeHT umctoid npunbsinm (Pun). Pun>20,00 | 0,01<Pun<19,99 | Pun<0,00

MOXHO CKas3aTb, YTO METOAMKA OLEHKM (UHAHCOBOro MNoTeHumMana
OpraHu3auum OCHOBbIBAETCS Ha ABYX KpUTepUSX:

1. 3HayeHne (PMHAHCOBLIX NOKasaTesen opraHm3aLmnn,

2. TeMn pocTa 3Ha4YeHNn PUHAHCOBBIX NOKa3aTe/neil opraHu3aumm.

[Mocne ycTaHaBNMBAeTCA HOPMATMBHOE 3Ha4yeHVWe [O/19  KaXKAoro
(pMHaHCOBOro nokasatens. [pou3BOAMTCA pacyeT 6a10B MO CreAyHoLWMM
npasuiam:

eCN (PMHAHCOBbIV NOKa3aTe b HUXXE HOPMaTMBa, TO eMy npucsaveaeTcs 0
6annos;

ecnn  (MHaHCOBbIM NOKas3aTe/lb  6/M30K K HOpMatuMBy, TO €My
npucsameaetca 0,5 6ansnos;

ecnn (PMHaHCOBbIV MoKa3aTe/lb Bbllle HOpMaTKBa, TO eMy MPUCBaMBAETCH
1 6ann.

[Ona pacyeta 3HaYeHWn (PUHAHCOBBLIX KO3(MULUMEHTOB MNOTPebyoTCA
[aHHble (PMHAHCOBON OTYETHOCTU OpraHM3aumy 3a TPWU MOCIeAHMX OTYETHbIX
NnepuoaoB, Ha OCHOBAHMN KOTOPbLIX MPOM3BOAUTCA pacyeT KonmuyecTBa 6ansioB
Ka>KAoro (oMHaHCOBOro rnokasatesnsi. lMony4yeHHble pe3y/bTaTbl CyMMUPYHOTCA.
MakcumasibHOe KO/iM4ecTBO 6asioB COCTaBNAeT 8.

TaK Kak efVHbIX KpUTepueB AN OMNpefeneHus YPOBHS (DMHAHCOBOIO
noTeHUMana HeT, TO aBTOPbl OMUCLIBAKOT CTEMEHN (PUHAHCOBOrO MOTeHLMana,
BblAe/sis BbICOKWIA, CPEAHNIA N HU3KWIA YPOBEHb.

Ncxoas M3 mmeroweincs MeTOAMKM, C  YYeTOM  Knaccugukaumm u
KO/IMYECTBA BbIJENIEHHbIX KPUTEPWEB, ANA OMpefesieHns YPOBHA (PMHAHCOBOTO
noTeHLMana MOXET BbITb NPeA/IoXKeHa CnefyroLas rpafauns NHTepBaIos:

[0; 3] — HM3KMIA ypoBEHb (hMHAHCOBOIO NOTEHUMANA,;

(3; 6] — cpefiHMIn ypOBEHb (PUHAHCOBOIO NOTEHLMANA;
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(6; 8] — BbICOKMIA YpOBEHb (DMHAHCOBOTO NMOTEHLUMANA.

Kpome 3toro, cuctema OUEHKM (PMHAHCOBBIX MoKasaTesniel MOXET OblTb
YCOBEPLUEHCTBOBaHa MyTeM  BBEAEHWS  MOMPaBOYHbIX  KOIPPULMEHTOB
YUUTbIBAIOLMX AMHAMUKY U3MEHEHUI 3TUX NOKa3aTeseil.

[nsa TOro 4ytobbl onpeAennTb NOMPaBOYHbIA KO3IMMULMEHT NOHaL00MTCA

paccuMTaTb Temn pocTa (MHAHCOBbLIX MOKa3aTenei, paccUMTbIBaEMbIA MO

(opmyne Tp = $E°><100 (1), rge Tp — Temn pocTa (hMHAHCOBOIO Nnokasartens, %;

®lNo - 3HayeHMe (MHAHCOBOro Mokasartens B OTYETHOM nepuoge; Prin —
3HayeHVe PUHAHCOBOrO MoKasarens B NPOLL/IOM Nepuoje.

MpegnonaraeTca MPOBOAWTL PacyéT 3a TpU Mepuoja C NOCNefytoLein
KOPPEKTMPOBKOI MOTyYEHHbIX 3HaYeHWI Mo creaytoLein cxeme (Tabn. 2).
Tabnuua 2 — MNonpaBoYHble KOIPPULUMEHTBI, NO3BONAIOLLME CKOPPEKTUPOBATD
PENTUHIOBYIO OLEHKY MoKasaTtesieil, Npea/ioXKeHo aBTOpPOM C YY4€TOM 061acTu
3HAYEHWNI A HOPMATMBHBIX MOKa3aTeel UCMO/b3yeMbIX KOIPHPULMEHTOB

Mokasatenn Mpepblayulee MNpefbigyliee Mpepbiayulee
3HayeHue no 3HaYeHue no 3HayeHue no
CpaBHEHMIO C CpaBHeHUIO C CpaBHEHMIO C
npejLlecTBYIOLWEMY | MPeALIECTBYIOLWEMY | NPeALLecTBYIOLLEeMY
npeabioyLiemy npegbigyLliemy He npeabioyLiemy
YAyYLLNIOCH N3MEHWN/I0Ch YXYALWUNOCh

TekyLLee 3Ha4eHe no x1,3 x1,2 x1,1

CPaBHeHWIO C MpeapblayLLmm

YAYYLLIWUNOChH

TekyLLee 3Ha4eHe no x1,1 x1 x0,9

CpaBHEHMIO C NpeablayLien He

N3MEHWI0Chb

TekyLee 3Ha4yeHne Mno x0,9 x0,8 x0,7

CpaBHEHMIO C NpeablayLnmM

YyXyALWnnoch

CnepoBatefibHO, MakKCUMa/lbHOE KO/IMYeCTBO Gan/ioB npu onpeaeneHum
YPOBHA (JMHAHCOBOro noteHumana Bo3pacTtaet ¢ 8 fo 10,4. Cucrtema OLEHKK
rpagaummn NHTepBasioB NpeobpasyeTcs creayowmm o0bpas3om:

(6; 10,4] — BbICOKMIA YPOBEHb ()MHAHCOBOI0 NOTEHLMANA;

(3; 6] — cpefiHMIA ypoBEHb (PUHAHCOBOIO NOTEHLMANa;

[0; 3] — HM3KMIA ypOBEHb (hMHAHCOBOIO NOTEHLMaNa.

KoppeKTnpoBKa MOMYy4YeHHbIX MOKa3aTeNieil Hy)KHa Afid TOoro, 4Toobl
MPUHATb BO BHMWMaHWe Y4YET [AMHAMWKW paccMaTprBaeMbIX oOKasaTesen,
OTPaXKaKLLMX B CBOEW COBOKYMHOCTW (DMHAHCOBbLIV NOTEHUMA.

Takum 06pa3om, NpeanoXKeHHas yCOBePLLEHCTBOBAHHAA METOAMKA OLIEHKN
(PMHAHCOBOrO NOTEHUMana opraHuWsauuMyM no3BoAUT 60/ne  OeTa/lbHO U
OCHOBaTe/lbHO MNOJONTN K OMpefesieHNt0 YPOBHS (DUHAHCOBOrO MOTeHLMana
KOMMaHMK C YYeTOM AUHAMUKM U3MEHEHWNIA (DMHAHCOBBIX MOKa3aTesen.

Cnu1CcoK NCNonb30BaHHbIX UCTOYHNKOB:

1. Kapauyk, O.C. YnpafeHne (hMHaHCOBbLIM MOTEHLMaI0M OpraHm3aLmm

/ O.C. Kapauyk // ToproBo-aKoOHOMUYECKMIA XXypHar. - 2019. - Ne 3. - C. 31 - 40.
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2. NaryTtunHa, E.A. 3T1anbl OLeHKN PUHAHCOBOr0 NoTeHLMana npesnpuaTms
/ E.A. arytuHa // Npo6iemMbl TeOpUX 1 NPaKTUKK ynpasneHns. — 2019. — No2. -
C. 70-76.

3. Makaposa, J1.I'. 9nemeHTbl ()JMHAHCOBOrO MOTEHLMaNa U Crnocobbl ero
oueHkm / J1.I'. MakapoBa, M.A. LLTedaH // DKOHOMUYECKWIA aHa/InM3: Teopus U
npakTuka, 2019. - Ne10. - C. 25-33.

4. ®UHAHCOBLIM MNOTEHUMaN NPeanpuATUA: TEOPETUYECKMIA  acrekT.
HayuHbIl Ghopym. ANEKTPOHHbIN pecypc. Pexxum [ocTyna:
https://nauchforum.ru/studconf/social/x1/13883 [lata obpatyeHmns: 10.09.2019

5. ®uHaHCOoBbIM MoTeHUMan. CKalLEeHTP. SNEKTPOHHBIN pecypc. Pexunm
AocTyna: https://scicenter.online/ekonomika-otrasli-scicenter/finansovyiy-
potentsial-45868.html JaTa o6patyeHns: 10.09.2019

6. duHaHcoBoe cocTosiHe OAO OpnéHOK. DNeKTPOHHBIN pecypc. Pexxum
pocryna: https://www.testfirm.ru/result/7736054583 oao-kompleks-gostinitsy-
orlenok Jara o6patieHus: 13.09.19
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NCTOJIbSOBAHVE NHEPUWNOHHBIX MNbIJIEYNTOBUTEJIEU
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NHaycTpua 4.0. — 4yeTBepTad NPOMbILLJIEHHAA PeBOOLUUA, @ MMEHHO
pasBUTME  TEXHONIOTWA  4YenoBeyecTBA B 06/1aCTU  UHTENIEKTYa/IbHOM
aBToMaTM3aLmMn TEXHOOMMYECKUX MPOLLeCCOB PasIMYHbIX MPOU3BOACTB. B 3Ty
HOBYIO A1 NPOMbILL/IEHHOCTU 3MOXY, UCMNO/b30BaHNe NepefoBbIX TEXHOMOIN B
KOHTEKCTe UHTerpauumn HoBbIX MHPOPMALMOHHBIX TEXHOMNOMUIA UTPAET BaXKHYHO
PO/Ib B KOHKYPEHTOCMNOCO6HOCTH. [1] Ans obecrneyeHns [0/MKHONO KayecTsa U
NMPOM3BOAMTENBHOCTM, a TakXke MOTeHUUaNbHO CHU3WUTb CTOMMOCTb FOTOBOW
npoaykumn, Nuayctpum 4.0. TpebyeTcs BaxHas HaACTPOKa B BUAE aaanTUBHbIX
TEXHONOIMIA. A B CBA3N C HEOOXOAMMOCTbIO pa3pabaTbiBaTb BCE HOBblE BUAbI
0bopyaoBaHMsA AN1F MOTEHLUMA/IbHbIX NPOU3BOACTB, aLAUTUBHBLIE TEXHOMOMM
CTAHOBATCA OAHOW M3 KNHOYEBbIX TEXHOIOMMA. TO 0OBACHAETCA CNOCOOHOCTBIO
CO3[aBaTb C/IOXKHblE OOLEKTbl, CO C/IOXKHO BbINONHAEMBIMW  LeTaNIAMU
KOHCTPYKUMW. bBnarofapa nOBbILLEHUO KayecTBa NPOAYKUUW afanTUBHbIE
TEXHOMOTMN B HACTOALLEE BpPemsi WCMOMb3YeTCA B Pas/IMYHbIX OTpacnax
MPOMBILL/IEHHOCTM, TaKMX KakK a’spoKOCMUYecKasi, OMOMeaMUMHCKas WU
obpabaTbiBatoLLas NPOMbILLIEHHOCTb [2].

B oT/mMuve OT TpagvuUMOHHBLIX METOAO0B paboTbl C  MaTepuasiom,
afAMTVBHOE MPOM3BOACTBO OCHOBAHO HAa HOBOW TEXHOMOrMM MOCTEMEHHOro
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HaHeceHWa MaTepuana. AgAMTUBHOE NMPOU3BOACTBO MOApPa3ymeBaeT MOC/0MHOe
(hopMUpOBaHME W KOHCOMMAALMIO TMOPOLLIKOBOIO CbipbSi B MPOM3BOJIbHbIX
KOH(Mrypaumsax, 06blYHO C MWCMONb30BaHMEM fasepa U C KOMMbIOTEPHbIM
yrnpaBneHMeM. B HacTosee BpeMs OCHOBHOW 3ajadvei agAMTUBHOIO
MPOV3BOACTBA  ABNAETCA MPOU3BOACTBO  (PYHKLUMOHAIbHLIX  KOMMOHEHTOB
C/TIOXKHON (POPMbI, BK/HOYASA METa/I/bl, CMNJIaBbl U KOMMO3UTbI C META/IINYECKOW
matpuuen (MMC), nnactmacc 1 T.4., NS YA0BNETBOPEHUS BbICOKNX TPe6oBaHWi
npombIwweHHOCTU. JlazepHoe cnekaHue (LS), nasepHoe nnasneHve (LM) wu
nasepHoe ocaxkaeHne metanna (LMD) B HacTosLLee Bpems pacCMaTpPMBaKOTCH Kak
TP Hanbonee YyHMBEPCabHBLIX MpoLecca afauMTUBHBLIX TexHonorui [3].
Mpovueccbl agauTMBHOIO MPOM3BOACTBA, OCHOBAaHHbIE HA MPUMEHEHUW Nnasepa,
00ObIYHO WMEIOT C/IOXKHYHO HEPABHOBECHYH) (DM3MYECKYHD W XMMUYECKYHO
MeTa/ITypruyeckyto npupogy, Kotopas 3aBMCMT OT martepuania U npotecca.
BrvaHne  xapakTepucTuK — MaTepuasia W YyCMOBUIA  06paboTKM  Ha
MeTa/I/Typruyeckne MexaHusMbl W pe3y/bTUPYHOLIME MUKPOCTPYKTYPHbIE U
MeXaHMYeCcKMe  CBOMCTBA  06pabOTaHHbIX  KOMMOHEHTOB  aAAUTUBHOIO
MPOV3BOACTBA B HACTOSLLIEE BPEMSA TPEOYET YTOUHEHWS.

OfHOW 13 pasHOBUAHOCTEN afAMTMBHOIO MpomsBoAcTBa aBnseTca 3D-
neyatb, annapaTtHbIM WCMOMHEHNEM KOTOPO sBnstoTcAa 3D-npuHTepbl. 3D-
MPUHTEP — 3TO annapaT C YWCMNOBbIM MPOrPaMMHbLIM  YMNpaBieHUEM,
NCMONb3YHOLWMA  MeTof NocnonHon nevatn pgetann. CyLlecTBYeT MHOrO
Pa3HOBMAHOCTEN MPUHTEPOB NOJOOHOIO PoAa, OAHAKO BCE MX MOXHO YC/0BHO
nofpasfennTb Ha 3 60/bwMe TPYNMbl: NMPUHTEPBI, UCMOMb3YHOWMe B CBOEN
OCHoBe cTepeonutorpagmsa (SL mnn SLA), ceneKTnMBHOe NnasepHoe cnekaHue
(SLS), cxemaTMyHO OTObpaXkeHHOe Ha puc. 1, MOAeNMpPoBaHWE METOA0M
HannasneHus (FDM).

| Crasmpyouies Nasep
yerpoRcTeg

Darins sumepa s uspes

YPORNA BELECTES HOTORYRY

B ERanOCTM ™, MPINCANT AAZER
Mogaua 5 3
wregmors s
e Hagenua

CHOKYEHPOBAH]

"
N PHLA T ; [ Nonywaeman aaTam.

Noaorsner AnaTrGopMa

PucyHok 1 — 3D-neyvaTb C UCMNO/b30BaHNEM CENTIEKTUBHOIO N1a3epHOro CrneKaHus.

[Mpn NCMOMb30BAHUN CENIEKTUBHOIO /1Ia3ePHOr0 CriekaHusa (MnaefieHns) B
Kamepy MpuHTepa MOMelleHa ABWXKYLaacs nnartgopma. BHavane nevatu
nnathopma YCTaHaB/IMBAETCA Ha CaMOW BepxHell TOYKe. 3aTem marepua
(METaNMMYECKNA NOPOLLOK, KepaMUYeCKMil MOPOLLOK, (POPMOBOYHbLIA MECOK,
NNacTuK W T.4.) pacrnpegensercs no naarpopme TOHKUM C/I0EM MPY NMOMOLLM
Ba/IMKa, 3aTeM Mo naaTopme HaUMHAET NepeMeLLaTbCa NasepHbI yd, Harpesas
onpeeneHHble 30HbI: TakuM 00pa3oM MPOMCXOAUT criekaHue. llocne 3aToro
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nnatopma CMeLaeTcd BHM3 W MPOLECC MOBTOPSAETCA [0 3aBepLUeHus
KOHCTpyKuun [4]. B paHHOM rnpouecce Heob6XoAMMO YYecTb HeCKO/bKO
MOMEHTOB: B MPOLLecce MOryT 06pa30BbIBaTbCA YaCTHULLbI, OT/IETAIOLLME OT AeTa/n
MpU CrekaHuK, Takke BO3MOXXHO PacriblIeHNe NOPOLLKOOOPa3HbIX BELLECTB B
Kamepy NpuHTEpa, a caMa Kamepa npuHTepa MOXeT ObITb Hano/IHeHa UHEPTHbLIM
rasom.

NTak, obGecrneyeHre BbICOKOrO KayecTBa FOTOBbIX W3[ENNA CBA3AHO C
HECKO/IbKUMW COCTaBNAIOLWMMI MNpoLecca /1a3epHOro nsasfeHns, OA4HON 13
K/TOYEBbIX COCTaBNAOLWMNX ABMAETCA KayeCTBO WHEPTHOW ra3oBOW Cpefbl,
LUMPKY/MpyloLLein B pabodyeil Kamepe npuHTepa. Kak npaswmno, B KavecTse
WNHEPTHOWM ra3oBoOu Cpefbl UCNO/b3YHTCA a30T UK aproH [5]. MHepTHaa cpena
obecneunBaeT yaneHve n3 paboyein kamepbl YaCTMUeK NOPOLUKOB U MPOAYKTOB
X B3aMMOJENCTBUA C Nla3epHbIM M3ny4veHneMm. g nogdep)kaHus KavecTsa
WHEPTHON cpeabl HEOOXOAMMO OCYLUECTBNATL OQUUCTKY  LMPKYIUPYIOLLER
ra3oBoy CMecu OT TBepAbIX YacTuy, 19 O4YMCTKN ra3oB OT TBEPLbIX BKIHOYEHWIA
LLUMPOKOEe NPUMEHEHWEe HaXOAAT MblneynasnnsatoLLme annaparbl UHEPLMOHHOIO
TUNA, HanpUmep UMKIOHbI.

B HacTosLLee Bpems eCcTb HECKOJ/IbKO Mpo6/sieM, CBSA3aHHbIX C NOL60POM
WHEPLMOHHBLIX MblieynoBuTened ansa npoueccos 3D-nevaty, CBA3AHHbLIX C
afaNTMBHBIMU  TexHonormamn. OfHOM M3 TNaBHbIX SABMSETCA OTCYTCTBUE
METOAMNKN nojbopa HeobXoAMMON TeXHUKMN. ELWE ogHMM BaXKHbIM 3aMevaHneMm
CTaHyT NOCTOAHHO MeHsALnecs ycnosusa 3D-neyatw.

Kak y)e ObI/10 YNOMSAHYTO B TeKCTe CTaTbW, BAMUAHME KOMMNOHEHTOB 3D-
rneyaTy Ha KayeCTBO KOHEYHOr0 M3enns BCE eLlé HefOCTaTOYHO MCCNefoBaHo,
O[HOW M3 3afay B AaHHO OTpac/n ABnseTcA obecneyeHne KayecTBa ras3oBou
cpeAb! 3a CHET MHEPLMOHHDBIX MblNeYI0BUTENENA.

Cnu1CcoK NCnoib30BaHHbIX UICTOYHUKOB:

1. U. M. Dilberoglu The Role of Additive Manufacturing in the Era of
Industry 4.0 [TekcT] // Dilberoglu U. M., Gharehpapagh B., Yaman U., Dolen M.
/ Procedia Manufacturing, 11, pp. 545-554. doi:10.1016/j.promfg.2017.07.148

2. CIRP Ann M.K. Thompson [TekcT]// M.K. Thompson, G. Moroni, T.
Vaneker, G. Fadel, R.l. Campbell, I. Gibson, A. Bernard, J. Schulz, P. Graf, B.
Ahuja, F. Martina / Manuf. Technol. 65, 2016, pp.737-760.

3. D. D. Gu, Laser additive manufacturing of metallic components:
materials, processes and mechanisms [Tekct]// Gu, D. D., Meiners, W.,
Wissenbach, K., & Poprawe, R. International Materials Reviews, 2012, 57(3), pp.
133-164. doi:10.1179/1743280411y.0000000014

4.]. A., Barron, Biological Laser Printing: A Novel Technique for Creating
Heterogeneous 3-dimensional Cell Patterns [Tekct]// Barron, J. A., Wu, P.,
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139-147. doi:10.1023/b:bmmd.0000031751.67267.9f

5. T. DebRoy, Additive manufacturing of metallic components — process,
structure and properties [Tekct]// T. DebRoy, H.L.L. Wei, J.S.S. Zuback, T.
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YK 62-214.13
ALOANTUBHBIE TEXHOJIOI N
N4 MENTKOCEPUHOIMO BbICTPO MEPEMNPOIAMMMPYEMOIO
ABTOMATU3NPOBAHHOI O NMPON3BOACTBA

Monakos P.N., CuHuybiHa E.N.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

B HacTofLlee BpeMs af4MTVBHbIE TEXHOMOIMK, NosBuBLLMECS ewle B 80X
rogax npoLW/oro CToMeTusi, CTasuv MNepcrnekKTUBHLIMU - TEXHOMOTUAMMK  ANA
eOVHUYHOTO W MEeSIKOCEPUIMHOrO MPOM3BOACTBA B Pas/IMYHbIX 06/1aCTAX
MalUNHOCTPOeHUs. VIcrnonb3oBaHMe [aHHON TEXHOMOrMM [OMNyCKaeT, Kak
HeMoCpeACTBEHHO CO34aHWe W3LeNUA «C Hyns», Tak U 00paboTKy YyXxe
MMEIOLLMXCSA, MNPUYEM UN3rOTOB/IEHHbIN MaTepuas MMEeT MeXaHU4Yeckue |
(hm3nyeckne  XapakTepucTUKKW,  WAEHTUYHblE  CBOCTBaM  Martepuana,
MOSly4eHHOro TPaAULNOHHLIM TNTLEM U KOBKOM [1].

ALANTUBHOE NPON3BOACTBO — 3TO KOMIM/IEKC TEXHOMOMMYECKMX PeLLeHNi,
MO3BO/IAOLLMX CO3/aBaTb TPeXMepPHble 06bEKTbI, B OCHOBHOM Ha NOMMEPHOM
OCHOBe, MO 33faHHbIM MOAEeNsM U3  CneunaiIn3npoBaHHbIX PACXO4HbIX
MaTepranos.

Kak TexHonorus, 3D-neyatb — 370 MPOLECC M3rOTOB/IEHNS TPEXMEPHbIX
06beKTOB 11060 PopMbl HA OCHOBE LM(POBOI KOMMbIOTEPHON Mogenn. Cama
neyatb NpeAcTaBnsieT Co60M afAMTMBHBIA MPOLLECC, MPY KOTOPOM KaXKAblin
Moc/eAyoLWMiA CNOIN MaTeprana HaknafblBaeTCcs B pasHou hopMe. ITO OT/IMHaEeT
3D-neyaTb OT K/ACCUMYECKMX TeXHUK 00paboTKu, rae nyteM MexaHW4ecKoro
y[aNeHNs U3NIALLKOB MOJTyYaroT Heobxoaumyto opmy [2].

Lienblo faHHOW paboThl ABNSETCA CO3faHMe 06beMHON MOAENN KPbILLKK
rMAPaB/IMYECKOro pacnpefennuTens, BXOAALLEero B CoctaB y3na 6eToHoHacoca
Schwing BP-1800 XDR nocpeCcTBOM afANTUBHbIX TEXHOIOT WA,

BeToHOHacoC - 3TO CTpouTe/NbHOe 06opydoBaHMe Ans  npuéma
CBEXENpUroToB/ieHHOW GETOHHON CMecu B OYHKep OT ChneLvan3mpoBaHHbIX
GETOHOTPAHCMOPTHbLIX CPEACTB M nojayn eé no 6eTOHOBOAY B rOPU30HTa/IbHOM
NN BEPTUKASIbHOM HamnpasieHUsAX K MecTy YKNaaKu.,

OfHOM K3 cocTaBfsAlOWMX OGeTOHaHacoca SBNSAETCA TUApaB/IMYecKUi
pacnpegenutens (rmapopacnpegenuTens) — YCTPOMUCTBO, NpefHa3HauYeHHoe A1
yrpaBfeHns TUAPaBINYeCKMMM MOTOKaMW B TUAPOCUCTEME C  MOMOLLbHO
BHELLHero BO34encTBus.
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Ha 6eToHoHacoce Schwing BP-1800 XDR npu BKIKOYEHUM Hacoca
NCMONb3yeTCs rMaPaBINYECKnin pacnpeaennTens PYYHOro yrnpaeneHus (puc. 1)

N3-3a HeyaayHOro pacrnoioXeHUsi Npu ero TPaHCMOPTUPOBKE 4acTo
NOBPEX/AETCS TaKO 3/1EMEHT, KaK KpbILLKa. B CNMCOK PEMOHTHOIO KOMMN/EKTa
aTa feTanb He BXoAWUT. MMOCTaBKM OCYLLECTBAAKOTCA WCKNHOYMTENBHO Camoro
rmapopacnpeiennTenst — CTOMMOCTb KOTOPOrO B pasbl MPEBbILLAET LEHY Ha
eAVHNYHYIO AeTaslb.

PucyHok 1 — Cxema KOMMJekKTa runapaB/N4eckoro pacnpegennTens
6eToHOHacoca Schwing BP-1800 XDR

ANbTepHaTMBOW NOCTaBKaM SABNSAETCA WU3rOTOB/EHWE [aHHOW AeTanu C
MOMOLLbIO afANTUBHBIX TEXHOMOMMiIA, @ UMeHHO 3D-neyaTs.

Ha nepsom 3Ttane pa3paboTkKy MoHafobwuiack cama KpbllwKa, KoTopas
NCMOoNb3yeTcd B MPaKTUYeCKOM MpuMeHeHun. [lpoBeas  HeobxoauMmble
N3MepPeHNPS A/IMHbI, TONWUHBI U T.4., OblN CO34aH MaKCMMa/IbHO TOUHBIA YepTeXx
[AAaHHON aeTany U ONTMMU3MPOBAH MO TEXHUYECKMM YCoBUAM 3aka3dmka OO0
«KOHKPUT MHXNHUNPUHI ».

[Ona aBTOMaTM3aumm npoiecca W3roTOB/EHUA, TPEXMepHas MoAesb
KPbILLKW rvapopacnpeaenntens bbina CMOAEIMPOBaHa B CUCTEME TPEXMEPHOIO
npoektupoBaHuss «KOMIMAC 3D». Tlpy MOAENMPOBaHUN KPbILWKA  OblNn
CO6/10eHbI BCe HEOOX0AMMble napaMeTpbl Mogenu (pwc. 2).

PucyHoK 2 — MogenupoBaHue Kpbllwkuy rugpopacnpegenntens 8 KOMIAC 3D
Ha ocHoBe 3D-mofenu 6bin U3roTOB/EH peasibHblil 06bLEKT. MaTepuarn,
KOTOpbIV 6bIN1 UCMO/b30BaH NPU nevaTn — bropasnaraeMblii, TEPMONIACTUYHBIN
nonvnaktng (PLA). JaHHblin MaTepuas MOMHOCTbIO OTBEYaeT HeobXOoAnMbIM
(hM3MYECKUM XapaKTepUCTUKaM NPOYHOCTH, NIOTHOCTA M YNPYroCTW.

[aHHbIn  NoAXo4 K MPOEKTUPOBAHUIO W M3FOTOB/IEHUIO  WU3MENNMN,
OTBeYaloWmMX TpeboBaHMWAM ObICTPO  MEHAIOLLErocs PbIHKA, MO3BOMAET
NPeanpuATUAM  pasBMBaTbCA M CO34AET  3HAUMTESIbHYI0  OHOKETHYIO
KOHKYPEHUMIO  TPaguMUMOHHBLIM  pelleHnsmM  npobnembl.  3rotosfeHune
KOMMN/IEKTYIOLWMX MOCPEACTBOM  aAAWMTUBHBIX TEXHOMOMMIA  ONTUMU3NPYET
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pabounini Npouecc 1 Mo3BONSET 3HAYMTENIbHO COKPaTUTb 3aTpaTbl CPEACTB U
BPEMEHM Ha pa3paboTKy 1 KOHCTPYMPOBaHWE U3AeNniA N0OO0I CNOXHOCTH.
Cnu1CcoK 1cnonb3oBaHHbIX MCTOYHUKOB:

1. Banetos B. A. ALANTNBHbIE TEXHONOMNN (COCTOAHME M NMEPCNeKTUBbI):
y4yebHoe nocobue. —CI16.: YHusepcutetr UTMO, 2015. - C. 63.

2. Muxaiinosa A. E., JowwnHa A. [1. 3D npuHTep — TEXHONOrns 6yayLiero
// Monopgoin yyeHblit. [3NeKTpoHHbIA pecypc] — 2015. — Ne20. — C. 40-44. —
Pexxum goctyna: https://moluch.ru/archive/100/22467

3. VIHTepHeT n3faTenbCcTBO [ANEKTPOHHbIM pecypc] / «3D-nevatb U ee
nepcnekTmBbl B Poccum» - Pexxnm goctyna: https://ve.ru/3541-3d-printing
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YK 004.65
OBMEH JAHHbBIMY MEXY VH®OPMALOHHBLIMY BA3AMM
«1C» PA3/TNUHON CTPYKTYPbI

Monskos B.A.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

«1C: nMpepgnpusatve 8.3» — nnatdopma (OCHOBa), Ha KOTOPYHO
yCTaHaBNMBaKOTCA MPOrpamMmbl, paspaboTaHHble komnaHueint 1C 1 napTHepamu.
Monb3oBatenM paboTaldT €  KOH(Urypaumsmun, CO34aHHbIMU Ha  [aHHOM
nnatgopme. ®dupmoit «1Cx» 1 ee napTHepamu cozgaHo 6onee 1300 TUPaKHbIX
PeLLeHN A caMoro pasHOro YpoBHA — OT NPOorpamm 4/ aBToMaTusaummn paboTol
WHAMBUAYASbHBIX MPeLnpuHUMaTenen 1 HebobLumx pupm («1C:brusHecCTapT»)
0O  aBTOMaTM3aumMm  KpynHbiX — npegnpuatiin - («1C:ERP  YnpaBneHue
npeanpuatTrem», «1C:AoKyMeHTO060p0T»).

MM6KOCTbL NNaTgopmbl NO3BONSET NpUMeHATb «1C:Mpegnpustre 8.3» B
caMbIX pa3HO0bOpa3HbIX 061aCTAX, TAKMX KaK aBTOMAaTU3auma Npou3BOACTBEHHbIX
M TOProBblX MPEeAnpuATUIA, OHMKETHbIX W (PUHAHCOBLIX OpraHuM3auui,
nNpeanpuaTuii  cdepbl  0BCNYXMBaHUS, BeAeHMEe OyXranTepckoro y4yera cC
HECKO/IbKMMU NjiaHaMW CHETOB, PacyeT 3apriaTthl U Yrpas/ieHMe NepcoHaIoM.

Mnatpopma «1C:Mpeanpusite 8.3» SBNSETCS CaMOW aKTya/lbHON K
pacnpocTpaHeHHOW nnaT(opmoi ang komnaHuii Poccumn u ctpad CHIT, Tak Kak
OHa o6ecneynBaeT IMOKOCTb KOH(MUrypauuii nog camble pasHble 3adayun u
oTpacnu. CTaTUCTMKa NOATBEPXKAAeT aKTya/lbHOCTb naaTdopmel (puc. 1).

Hanpumep, nBe KOMMNaHuw, NCMosb3ytoLLme nnatgopmy
«1C:Mpeanpuatve 8.3», pewwunnn  3akN4YUTb  NapTHEPCTBO, KOTOpoe
3aK/o4aeTcq B 00MeHe 4acTbi0 TOBApOB U NMPOLAXKe UX ApYr 3a Apyra, Ho npu
3TOM UMETb pa3fe/ibHble MH(OPMaLMOHHbIe 6a3bl. Pa3ymeeTcs, 3TUM KOMMaHWAM
HeoOX0AUMO BeCcTM Y4eT YCAyr v MpoAaHHbIX TOBApOB, Kak CBOMX, TakK U
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KOMMaHUW-NapTHepa, NPy 3TOM UMETb Pa3e/bHble CPAaBOUYHMKM, OYXTanTepuio
nT.A.

g MpHHeHAeTcA Gonee Yes g 1500 DOD
OPraHU2aLMi

Coanzxo Gonee 1300 THpamHe
peleHdi o dupses « Cx 0 oo
napTHEpaHH

Pewenna «ICs pacnpoCTpasamToR
ueped CeTh fIMpM-napTHepoE B 400
rapagax Pacews w CHE

[ons peweHuid GupMe «IC Ha puiHke
CHCTEM YNPEBNEHER NDEANPHATHEM B
PaccuM cocTaBNAET 31

PucyHok 1.
OOMeH [aHHbIMU MeXAy WH(OPMaUMOHHBIMX 6a3amm UCMOMb3YeTCA B
HeCKO/IbKMX cnydasx (puc. 2).

OpraqnaalMa HMeeT JHAMEALHYIO CETy Qpr

PasgeneHne no BMAEM yHeTa

PUCYHOK 2.

B [JaHHOM cnyyae akTyaslbHO WCMO0/b30BaHWe MexaHu3MoB 06MeHa
AaHHbIMK «1C:Mpegnpuatua 8.3», KOTOpble NO3BO/IAT OPraHn30BbIBaTb 06MEH
NH(OopMaLmMen, XpaHuMorW B 6a3e [aHHbIX, C APYrMMU  NPOrpaMMHbIMU
cuctemamn. Kpome atoro, popmat obMeHa JaHHbIMWM OCHOBaH Ha A3blke XML,
ABNAKOLLMMCH Ha CErOAHALHMI AeHb 06LLENPUHATLIM CPEACTBOM NPeACcTaBIeHNs
[aHHbIX.

YHuBepcasibHbIA MexaHu3M 0OMeHa [aHHbIMK MNpefHa3HayeH Kak A
CO3[aHNs  TeppuUTOpUa/IbHO  pacnpefenieHHbIX  CUMCTeM  Ha  OCHOBe
«1C:Mpegnpuatua 8.3», Tak 1 414 opraHu3aumMm obmeHa faHHbIMU C APYTrUMu
NH(OPMALMOHHBIMK CUCTEMAaMU, He OCHOBaHHbLIMU Ha flaHHOW niaTgopme. ATOT
MexXaHMU3M MepeHOCUT TONMbKO AaHHble «1C:TMpegnpusatua 8.3»; nepeHoc
KOH(Urypaumm n agMMHUCTPaTMBHON MH(opmauun «1C:Mpeanpuatuns 8.3» npu
MOMOLLM 3TOr0 MexaHn3ma HEBO3MOXKEH.

cnonb3ys yHMBEPCA/IbHLIA MexaHu3M Npu 0OMeHe AaHHbIMU MeXAy
NHopMaLnoHHbIMK - 6asamn  «1C:Mpeanpusatus 8.3» He HaknafblBaeTcs
OrpaHNyeHnin Ha WAEHTUYHOCTb KOHMUIypauum n CTPYKTYPbl KOHKPETHbIX
OObEKTOB.

icnonb3yemble MexaHU3Mbl 0OMeHa AaHHbIMW: MfiaHbl 06meHa, XML-
cepuanusauns, cpeacTaa UTEHUA U 3anucy JOKYMeHToB XML

C NoMOLLbHO «M1aHOB 06MeHa» Mbl NoyYaeM MHOPMaLUIo 06 a/1emMeHTax
AaHHbIX, KOTOPble ObIN N3MEHEHbI M MH(opMaLmMio 06 y3/ie 06MeHa, B KOTOpbIe
X HeobXxoaMMO nepefaTsb. VHhopmaums 06 N3MeHEHHbIX AaHHbIX NEPeHOCUTCA
C MOMOLLbK COOBLLEHWNIA, NHPPACTPYKTYpPa KOTOPbIX TakXe MOAAEepXX1BaeTCs
«MN/iaHamMmy 06MeHax.
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«XML-cepuanunsayms» no3sonset npeobpas3osaThb 00beKT
«1C:Mpegnpuatusa» B MOCMeA0BaTeNbHOCTb  AaHHbLIX, MNPeACTaB/eHHbIX B
(hopmate XML. Tak e gaHHas (hyHKLMSA BbINONHAET 06paTHOE Npeobpa3oBaHue.

CpepcTsa 3anmcu 1 yteHns gokymeHtos XML obecneunBatoT co3gaHue,
4yTeHWe, pefakT1UpoBaHNe JOKYMeHTOB (hopmata XML 13 BCTPOEHHOT O A3bIKa.

PacnpepgeneHHas nHopmMaLMoHHas 6a3a. MexaHn3Mm pacrnpeesieHHbIX 6a3
OyfeT MnofieseH B CUTyaumMsX, KOrAa y OTAa/IeHHOTO (uimana HeT BO3MOXKHOCTU
paboTaTb B OCHOBHOW 6a3e ¥ rnofobHYy cUCTEMY 0ObIYHO CO3[at0T, YTOObI He
HY>KHO OblI0 3aHOCUTb AaHHble BPYYHYH) MOBTOPHO HECKO/IbKO pa3. B Hei
MPUCYTCTBYET LEHTpa/lbHad 6a3a W HECKO/NIbKO  [OYEpHUX, KOTOpble
CUHXPOHW3NPYIOT C OCHOBHOW. [N pa3faeneHns MHHopMauun 13 pasnnyHbix 6a3
NCMONb3YHTCA NPEUKCHI.

MexaHn3M pacrnpefenieHHbIX MHDOPMAaLMOHHbIX 6a3 npegHasHaveH Ans
CO3[aHus TEPPUTOPMATIbHO pacrpefefieHHbIX CUCTeM Ha OCHOBE WAEHTUMYHbIX
KoHurypaumin «1C: MpeanpunaTtnsa 8.3». ITOT MeXaHN3M M03BONSAET NEPEHOCUTb
KaK M3MEHEHUs [aHHbIX, TaK U U3MEHeHUs KOH(UIrypauum UHHopmMaLMOoHHOW
6asbl.

MexaHn3m o6meHa gaHHbIMKM XDTO. 3TOT (hyHKLMOHAN CO34aBacs Kak
YLO06HbIN MHCTPYMEHT 0OMeHa AaHHbIMU MeXAY KOH(QUrypaumsamu n apyruMu
NPUNOXeHNAMKN. TakxKe 3TOT MexaHW3M WCMoNb3yT And pabotel ¢ WEB-
cepsucamy 1 Ans 06paboTKM MPOU3BOJIbHBLIX AaHHBLIX. BObLIOE NPenMyLLecTBOo
XDTO nepeg gpyrmmm cnocobamm — B HeEM eCTb BO3MOXKHOCTb 06pallatbcs K
(hainny XML, kak K 06bekTy 1C. TO eCTb BCE PEKBU3NTbI MOXHO OYET NOYUUTb,
onucbiBas CTPYKTYPY 4Yepe3 TOYKY, He 3afyMblBasCb O CKOOKax, Terax Mu
aTpmoyTax.

B3ammogencteme ¢ qannamm XML npoucxoauT Mo 3apaHee
YCTaHOB/IEHHbLIM MpaBusiaM, ONMCaHHbIM B 00BEKTE CTPYKTYPbI KOHUrypauum —
XDTO — naketbl B «1C lNpeanpusatue 8.3». CyTb 3TUX 3/1EMEHTOB CTPYKTYpb! B
TOM, YTO OHM NPeACTaBNAKT COBOI CXEMbI, MO KOTOPbIM BYAYyT pacno3HaBaTbCs
AaHHble 13 XML-(hainnos.

CTOMUT OTMETUTb, YTO pa3pabaTbiBaeMOe peLLeHue CO3LAeTCA «C HY/A».
MpaBUNbHBLIA N KAYeCTBEHHbIN OOMEH [aHHbIMW B YCMOBUAX MOCTaB/IEHHOM
3afla4M  [OCTAaTOYHO C/OXEeH C TOYKM 3PEHUA TEXHUYECKOW peannsaumu.
PelleHve, npu YCMNEWHOW peanm3auun, MOXET CTaTb MPETeHAEHTOM Ha
YHUKa/IbHOE peLleHne MapKeTneica Ans NobbIX KOMMaHWIA.

CnuncoK Ncnoib30BaHHbIX MICTOYHUKOB:

1. https://v8.1c.ru/platforma/obmen-dannymi/

2. https://v8.1c.ru/platforma/raspredelennaya-informatsionnaya-baza/

3. https://wiseadvice-it.ru/o-kompanii/blog/articles/rabota-s-xdto-v-1s-8-3/

4. M.T". PagueHko, E.FO. XpycTanesa 1C:Mpeanpuatne 8.3. NpaKTnyeckoe
nocobuve paspabotumka. MNprmepbl 1 TMNOBbIE Npuembl. Mocksa, 2013r.

© MNonsakos B.A., 2020
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YK 687
COBPEMEHHbIE MPOBIEMbI
B OTPAC/IN JIEFKOW MPOMBILUIEHHOCTW POCCUW
1 BO3MOYXHbIE BAPUAHTbI X PELLUEHUS

MonsHunuko K.C.

HayuHbIi pykoBogutens MarasnHHUKoB J1.U.
ToMCKMIA rocyjapCTBEHHbIV YHUBEPCUTET CUCTEM YNPaBNeHNs ¥ Pagno3aNeKTPOHNKIN, TOMCK

Poccuiickas  fierkas  MPOMbILLNIEHHOCTb  MEAJIEHHO  YMUpaeT, MU
e[VHCTBEHHbIA CNoco6 BbDKUTb — 3TO CTaTb YacTblO N106aIbHOM LIEMOYKM
nocTaBoK. Mepbl NOAAEPXKKY, 38 UCK/TOUYeHEM MOAAepXaHusa 61U3Heca Ha nnasy,
BpsA4 M OyayT MMETb 3HayYeHue, roBOpPUTCH B OTYeTe «BO3MOXHO 1 cnactu
POCCUIACKYIO  NIErKyK0  MPOMbILINIEHHOCTL?»,  MpefAcTaBfeHHOM  Bagumom
PafaeBbiM, nepBbiM npopekTopom BLUSD u pykosoauTtenem nabopartopun ans
3KOHOMWYECKMX M coumalbHbIX UccneaoBaHmia [1].

B pe3ynbTate pacnaga CCCP nerkas npombILWNIEHHOCTb CTPaHbl Nonana B
rnyooKnin KpuUsnc, 1 Npomn3BOACTBO B PasHbIX CErMeHTaxX COKpPaTU/IoCh B MATb-
BOCeMb pas3. Bce npusHaku n 06CTOATENbCTBA YKa3blBa/IM HA TO, YTO UHAYCTPUA
A0/MKHa Oblna ymMepeTb B Havane 1990-x rofoB; TeM He MeHee, OHa BbhXKuia u
rnokasana YCTOMUMBLIA, €Cin He ObICTPbIA, POCT. TeHAeHUMM MPUBBLIITLHOCTU
YNYYLWWANCh B NOCNELHUE TOAbl U He BbIMAAAT TakKUMU VXK MIOXUMKU MO
MeXXAyHapOo4HbIM CTaHapTaMm.

Jlerkas nNpPOMbILLNEHHOCTb, COCTOSAWAA M3 TEKCTU/IbHOMW, LUBEHOW,
KOXKEBEHHON W [Apyrnx oTpacnen, KparHe HeogHopogHa B Poccum [2].
CyLLecTBYET HECKO/IbKO COBPEMEHHbIX WM YCMELHbIX MPesnpuaTuiA, HO obLas
KapTuHa He BHyLlaeT onTuMu3ama. CerofHs o6bembl NPOM3BOACTBA B OTPac/v
COCTaBNAKT 4YyTb 60nee 15% OT COBETCKOrO YPOBHS, a MPOU3BOAMTE/NBHOCTb
TpyZa B cpefHeM B 1,5 pasa HWKe, YeM B ApYrux oTpacnsx obpabatbiBatoLLei
NPOMbILLEHHOCTM Poccun.

3aHATOCTb B JIErKOM MPOMBILLNIEHHOCTM 3@ Moc/efHve ABafuatb et
COKpaTtuiacb B pasbl N NPOAO/MKAET CHMXATLCA NPUMepHO Ha 3-4% exxerogHo.
OTTOK paboyei cubl NPOMCXOANT TONbKO YaCTUUHO M3-3a 60/1ee aheKTUBHON
TEXHO/I0TMN. OCHOBHbIMW NPUYNHAMK SBNAKOTCA HU3Kad 3apaboTHas njarta u
M/I0X1e YCoBua Tpyaa.

MHorve npeanpuaTUS  NIErKOA  MPOMbILLIEHHOCTU  (OCOGEHHO B
TEKCTU/IbHOM CEKTOPE) OCTPO HYXKAAKTCA B MHBECTMUMAX, TaK Kak 60/bLuast
yacTb 0060pYA0BaHNSA (PU3MYECKM M3HOLLEHA. TeM He MeHee, OKOJIO [BYX TpeTel
OMPOLUEHHbIX KPYMHbIX U CPeAHUX UIPOKOB OTPAC/N He AenaloT He06X0oANMbIX
WHBECTULMA M NPUHALNEeXAT  «KNacTepy  3aCTOMHbIX — MPeanpUATUn».
MpymMeyaTesibHO, YTO OGOMLLUMHCTBO MPeLNpUATUA OTpaciv He MaaHUpYT
npuB/feKkaTb  CTpaTerMyeckMx WHBECTOPOB, W TakMe WHBECTOPbl  He
3aMHTepecoBaHbl B 3TOM CErMeHTE POCCUMCKON 3KOHOMMKMN.
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B cTpaHe gocTaTovyHO 60/bLUOM BHYTPEHHWI PbIHOK, e POCCUIACKME
KoMmnaHuy npogatoT o 90% ceoeit npogykumu. OfHAKO Ha 3TOT PbIHOK
MOCTEMEHHO MPOHMKaOT MHOCTPaHHbIE KOHKYPEHTbI. 3aBUCMMOCTb OT MMMopTa
Bo3pacTaeT, gocturas 80-85% Ans ogexabl U 06yBW, U YCUNNBAETCA [LaBNeHNe
CO CTOPOHbl TaK Ha3blBAEMbIX «YEPHbIX» W «CEPbIX» WMMOPTHLIX W
KOHTpaaKTHbIX TOBAPOB. 10 pasHbIM OLEHKaM Takue NPOoAYKTbl COCTaBMAKOT OT
10% po 50% pbiHKa [3]. «He3aBMCMMO OT TOro, YTO Bbl AenaeTe, TPYAHO
KOHKYpPVPOBaTb C NMPOAYKTaMy COMHUTE/IbHOTO MPOUCXOXAEHNSA, KOTOPbIE Kak
MUHUMYM Ha 40% fewlesne, Yem y Bac», — roBopuT PafaeB, 0TMeyas, 4To
co3fiaHne TaMOXeHHOro coro3a U EAMHOro 3KOHOMMUYECKOro NpoCcTpaHCTBa eLlle
60/bLLE YBEIMUNIIO 3TN PUCKN.

[MpobnemMbl OTpac/in, C TOYKU 3PeHMst BfafenbLeB W PYKOBOAMTESNEN
KOMMaHWA, MOXXHO pa3feninTb Ha YeTblpe rpynnbl:

1. BbICOKMe Hanoru, oTCyTCTBME MaKpPO3KOHOMUYECKOW CTabu/IbHOCTU U
npo61eMbl ¢ (hUHAHCaAMU,

2.  VIHCTUTyUMOHa/bHble  (DAKTOPbl, TakMe KakK Henpejackasyemoe
rocyflapCTBEHHOE perynmpoBaHne, OTCYTCTBME NPOo3pavyHOCTX Bm3Heca U T.4.

3. ALMUHUCTpaTMBHble 0Gapbepbl, TakMe Kak TaMOXeHHble npaBuna,
TPYLHOCTU C  NONYYEHUEM 3eMeflbHbIX Y4aCTKOB W paspelleHuin  Ha
CTPOUTENLCTBO U T.4,.

4. CnabopasBuTas MPOMbILLNIEHHAsA WH(pacTpyKTypa (3/1eKTPUYECTBO,
TpaHCMopT, CBA3b U T.4.).

[MpakTVKN OTpacnu BUAAT MOTEeHUMa/IbHble PeLLUeHNs MPexae BCero B
CHVDKEHUW Ha/IOTOBOM Harpyskuv 1 B 3aMOPaXMBaHUN Tapu( OB eCTECTBEHHbIX
MoHorosmin - [4]. MHOrMe pykoOBOAUTENN  KOMMAHWWA  WLWYT  KPYMHbIE
MpaBUTENIbCTBEHHbIE KOHTPaKTbl. 3HauuTe/lbHad 4acTb YYaCTHUKOB PbIHKA
XoTena 6bl BUAETb OrpaHMyeHns Ha UMMOPT, U NALWb HEMHOIME CYMTAKT, YTO
MPaBUTENbCTBO A0/MKHO NPEA0CTaBUTb IKCMOPTHbIE CTUMY/IbI.

Mo cnoBam PapgaeBa, HeKOTOpble M3 3TUX NPEASIOKEHNA ABNSAKOTCS
Pa3yMHbIMW 1, eC/I OHU BYAYT BHECEHbI, MOTYT NMOMOYb YAepXKaTb KOMMaHUN Ha
nnasy, Mo KpaviHein mepe, Ha HekoTopoe BpeMs. OfLHAKO HW rocyfapcTBeHHas
MOMOLLb, HU OrpaHWyeHWs Ha MMMNOPT He MOryT 06ecrneynTb LOSrOCPOYHOE
peLLeHve NS Nerkov NPoMbILLIEHHOCTH Poccun. UToObI BKMTL M MPOLBETaTD,
OTeYeCTBEHHaA NPOMbILLIEHHOCTb AO/MKHA ObITb MHTErpMpoBaHa B robaibHoe
pasfeneHune Tpyaa.

3a nocnegHve 40 neT TEKCTW/bHas W LUBEMHass MNPOMbILLIEHHOCTb
npeepaTniacb B rnobasbHbIn 6M3HEC, B KOTOPOM MEX[AyHapo[Hble TOProBble
CeTV MrparoT BaXXHYH0 posib. Posib TOProBoro Kanvrasa CHoBa BO3pOC/a, HO, B
OT/INYME OT 3MOXM MEPKaHTU/IM3MA, Terepb OH MepemeLlaeT NPON3BOACTBEHHbIE
MOLLHOCTK, a He NPOAYKTbI, MeXay cTpaHamu. Iocne BTopoi MMPOBO BOMHBI
TOProBble KOMMaHWu W Bnafenblbl MUPOBLIX OPEHA0B BHEC/NM CBOWN BKag B
MOCTPOeHME TN06aNbHbIX LENnoYeK MocTaBoK, KOTOPble COCTaBMSOT OCHOBY
COBPEMEHHOW MUPOBOW NErKoi NPOMbILLIEHHOCTW.
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YT0Obl CHM3WTL CBOW 3aTpatbl, Tpelgepbl W Bnagenbubl OpPeHAOoB
nepeHecn” CBOK NPOAYKLMIO U3 60/nee pasBUTbIX CTPaH B MEHee pa3BUTble
CTpaHbl — CHavana B AnoHuto, 3atem B KOXHYy0 Kopeto, MOHKOHT 1 TaliBaHb, a
3atem B KOro-BocTouHyto Asuio n Kutai.

HoBble  NPOW3BOACTBEHHbLIE  MpOLECCbl WM MeTodbl  YnpaBnieHus
COMPOBOXKAAOT Mepefayvy Pprsnyeckmx 06LeKToB. Mo Mepe pasBUTUSA CTPaH OHU
MepPeKYaoTca  Ha MPOM3BOACTBO  C/IOXKHbLIX  MPOAYKTOB C  BbICOKOM
[06aBNEeHHO CTOMMOCTbIO W MEepeHOCAT 060nee NPOCToe U TPYAOEMKOe
NMpPON3BOACTBO B MeHee pa3BUTble CTpaHbl. B KauecTse Nprmepa MOXXHO NPUBECTYU
Wal-Mart, KOTopblii NepeHec CBOM MPOM3BOACTBEHHbIE 3aKasbl M3 Kutas B
baHrnageLu.

PaccmatpmBas npumMepbl  Kutasa, Typuun wun  epmaHun. Kutai
NPUCOeAMHUNCA K TN106a1bHbIM  LienoyYkam MnocTaBoOK CHU3Y-BBEPX, Hayas
[leLleBoe N TPyLOEMKOe MPOou3BOACTBO. MHTerpauma epmaHun npoucxogmna
CBEpPXY-BHWU3: B MNOCNefHUe [ecATUNeTUs ObiBlias 06LMpHas TeKCTWU/bHas
NPOMBbILLJIEHHOCTL CTPaHbl COKpaTWIach, a Tenepb ee BHyTPEHHee NPoM3BOACTBO
COCPefOTOYEHO Ha BbICOKOKAYECTBEHHbLIX TOBapax C BbICOKOW [06aB/ieHHOW
CTOMMOCTbHIO (TaKMX KakK TEXHUYECKUI TEKCTWb). TPpyA0emKoe NpOomn3BOACTBO C
HM3KOW [06aBNEHHOM CTOMMOCTbIO OblI0 MEPEHECEHO B CTpaHbl ObIBLLErO
BOCTOYHOr0 6/10Ka.

B otanume ot Kutas n NepmaHumn, Typums n3Bnekna Bbirody W3 CBOEN
KBa/IM(OMUMPOBAHHON paboyeit cunibl M GNaronpuUATHON WMHCTUTYLMOHAIbHOWA
cpeabl Aond 6usHeca. Poccusi, OAHaKO, He MOAXOAUT HU K OAHON W3
BblILLUENEePeYNC/IEHHbIX MOAENEN.

«Y Hac HeT MepcrneKkTuB, €C/IM Mbl HE WHTErpupyemcs B r106a/ibHYIO
LienoyKy noctaBok», — rosoput Pagaes [5]. OH npeanonaraet, 4Yto Poccus
A0/MKHA MOMOYb HECKO/IbKMM U3 ee XKN3HEeCMOCOOHbIX TEKCTU/bHLIX KOMMaHWM
BbIXXUTb M PacTu, COCPeAO0TOUMBLLMCE Ha MPON3BOACTBE CUHTETUYECKMX TKaHEN,
TaKMX KaK TEXHUYECKMA TeKCTWIb, [N YOOBNETBOPEHUS  PacTyLlero
rnobasbHOro n BHYTPeHHero cnpoca. B Poccumn, B oTnmume ot Kuras,
HblHEeLHero nugepa B 0061acTM TEXHWYECKOTO TEKCTWNA, [elleBasd HedTb
AOCTYMHa ANA NOALEP>KKMN 3TOro NPOUN3BOACTBA.

B cnydyae ycnexa ata crpatervs cgenaet PoccuiO OAHOW U3 CTpaH C
BbICOKOW [106aBNEeHHON CTOMMOCTbLIO B 06pabaTbiBatoLleli NPOMbILLIEHHOCTU.
«CocpefoToyeHe BHUMaHWA Ha BHYTPEHHEM PbIHKE HeM36eXHO NPUBeLET K ero
notepe» — cuymtaer PagaeB. [103TOMy He06XOAMMO MOOLLPATb 3KCMOPTHO-
OPVEHTMPOBAHHOE NPON3BOACTBO.

Kpome TOro, Heo6XxoAUMO MPUHATbL Mepbl, 4YTOObI MOMOYb JIETKOW
MPOMbILLIEHHOCTU Poccun npuBedb MHOCTPaHHbIE MHBECTULMU. Y yylleHue
WHCTUTYLUMOHAIBHON  cpedbl  OyAeT  HanpaensiTb  MO3UTUBHbIE  CUTHAbI
NoTeHUMaIbHbIM MHBECTOPaM, HO 3TO 3aiMET BPEMS.

[pyrve Heobxo4MMble Mepbl BK/IHOYAKT CO(DMHAHCUPOBaHME 3aTpaTr Ha
MapKeTUHI POCCUACKMX MPOAYKTOB Ha MeXAYyHapoAHOM YPOBHE, UHBECTULMM B
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NHPPACTPYKTYPY, COKpalleHMe OHPOKPaTUYECKMX MPOBOOYEK, MOALEPXKKY
TEXHO/IOTMYECKMX MHHOBaLMn 1 60pbOy C Hef00pPOCOBECTHOM KOHKYPEHUMEN,
TaKOW KakK KOHTpagaKTHbI U CepbIil UMMOPT.

3TN Mepbl, JaXe ecnn OHW ByayT peasv30BaHbl, He ByayT rapaHTUpPoBaTh
BbDKMBaHWe A1 BCEX WM 60MbLUMHCTBA KOMMaHwi. Mo cnoBam Papjaesa, B
KOHEYHOM UTOre TO/IbKO TPETb POCCUMIACKMX KOMMaHWWA HalfgeT CBOE MeCTO B
rnobanbHOM pasfeneHnn Tpyaa.
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YK 338
PA3EOP PAJA VIHHOBALIMIOHHBLIX MPOEKTOB
HA OCHOBE KPUTEPWS PECYPCOCEEPEXKEHUSA

MonsHnuko K.C.
ToMCKMIA rocyjapCTBEHHbIN YHUBEPCUTET CUCTEM YNpaBNeHns ¥ pagnoanekTPOHNKKN, TOMCK

HecmoTpsi Ha YCTOMUMBYIO TEH/IEHLIMIO CHXKEHWS BKNafa MaTepuarbHbIX
pecypcoB B CTOMMOCTb  GOMbLUMHCTBA  BWAOB  MPOAYKLUMM,  BOMPOC
pecypcochepeXeHns 0CTaeTCst akTyalbHbIM M3-3a €ro 60/bLIOro NoTeHUyana B
CHWXEHWM 3aTpaT Ha NPOM3BOACTBO. BHelpeHWe HOBbIX TEXHOMOMNA W
MaTepUanoB MOXET U3MEHWUTb CTPYKTYpPY LIeHO06pa30oBaHusi, HO HOBbI MNoAXo[,
B MPOM3BOACTBE MOTPEOYET HOBbLIX OLEHOK pe3yNbTUPYIOLLEA CTOMMOCTY
PecypcoB W, CnefoBaTe/lbHO, MOMCKA HOBbIX CMOCO60B 3KOHOMUM pPecypcoB. B
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CTaTbe paccMaTpuBaeTCA BO3MOXXHOCTb MOAEPHM3aL/MN NPON3BOACTBA HA OCHOBE
YMeHbLUEHNA 06bemMa 3aKyrnaeMbIX MaTepuaioB N CHWKEHUS 3Heprosarpar Ha
MPOV3BOACTBEHHbIV npouecc [1].

CHWKeHVe TEMMNOB pacxofa MaTepuasioB U 3HeprosaTpaT Npu peamsaumm
MHHOBaLMOHHBIX MPOEKTOB MOXET ObITb JOCTUTHYTO 3a CYET MCMO/b30BaHNSA
MHHOBaLMOHHBbIX MaTepuasioB U TeXHONMOrniA. B nocnegHve rofbl Ha pbiHKe
CUCTEMATUYECKN Mpe/IaraloTca HoBble HeopOorne MaTepuasibl C HeBEPOATHLIMU
XapakTepucTnkamn. HoBble MeTofbl 06paboTKM AaHHbIX MO3BOJIAKOT NOMy4aTb
KayeCTBEHHO HOBble KOMMOHEHTbI. HOBble BO3MOXHOCTM MOMOraroT HaxoAauTb
OpUrMHa/IbHbIE  AM3aliHEPCKMe PELUeHWs, KOTOpble CNy)XaT OCHOBOW [AnA
COBEPLLEHCTBOBAHNA METOZO0B MPOEKTMPOBAHNA N Pa3paboTKM MHHOBALMOHHbIX
NHCTPYMEHTOB.

MartemaTryeckas MOZe/lb pecypcocheperaroLLlero nponsBoAcTea. AHauns
M1IaHOB BHEAPEHNA NHHOBALMOHHbIX MPOEKTOB JO/HKEH ObITb NPOBEAEH C LIE/NbHO
BbISB/IEHUA HaWyyLLEero nnaHa, MAHUMU3NPYIOLLErO LieNIeBY0 (hYHKUMIO, ANS
3TOr0 HeOOXOAUMO U3YUUTb BK/AL MHHOBALMOHHbIX TEXHOMOMNIA B KXAbIA U3
MPOM3BOLCTBEHHbIX NPOLIECCOB.

Takum o06pa3om, 3agada COCTOMT B TOM, 4TOObl BblOpaTb Habop
MHHOBaLMOHHBIX MPOEKTOB W MOCNeA0BaTeNlbHOCTb UX peasm3aunn, KoTopble
MO3BOJIAKOT MWUHUMMU3MPOBATb MHTEHCMBHOCTb MPOM3BOACTBA U NOTPE6/IEHNS
NPOM3BOACTBEHHOW 3HEpruv B Npefdenax BPeMEHHOro wHTepsana, rge T —
TOpPU30HT IUIAaHUpOBaHUsA. TakuM 06pa3om, OyfdeT ChopMMPOBaHO MHOXECTBO
BO3MOKHBIX BAPHAHTOB IJIaHA peain3allii HHHOBALIHOHHBIX ITPOEKTOB.

OObemM mMpOU3BOJACTBA (BBITYCK IO IMPOU3BOACTBEHHOW (YHKUMM) [2]
Y(t) = F(K(t),L(t)), KoTOpbIi CYMTAETCS JIMHEHHBIM U OHOPOIHbIM

Fla*K(t),axL(®))=ax*F(K(),L®).a>0(1)
Y(t) =a*xK(t)+bL(t) (2),
rae L — tpynoBble pecypcel, K — OCHOBHBIE IPOW3BOJCTBEHHbIE AKTHUBBI,
KOTOpbIe aMOPTU3NPYIOTCA CO CTaBkoi >0, a 3T0 3HaunT K (t + At) = p * K(t).
At —5TO AUCKPETHOCTbL Mporiecca MOIGTMPOBAHUS B IEPUOJ] BpEMEHH.

[1pon3BOACTBEHHYIO (DYHKIIMIO BCEro MPOU3BOACTBA MOXHO Pa3fe/InTb Ha
I Tpon3BOLCTBEHHbIX Mporeccos [3]:

i) = a; * K;(t) + b; » Li(t) (3)
V(1) = Ei-1 Yi(H) ().

YacTb Npon3BOACTBEHHbIX MpoliecCoB OyaeT u3MEHeHa Npu peasimsalunm j-
i BEpCHH TUTaHa MHHOBAIMOHHOTO pa3Butus. [11aH BKNOYaeT B ce6s OAMH Mu
HECKOJIbKO MHHOBALIMOHHBIX MPOCKTOB H HHd)OpMaLI,VHO 0 nocnegosaTesibHOCTU
nXx peaﬂmaunnz

Y;;(t) = a;j * K;;(t) + by = Li;(¢) (5).

Jomns nmpulblH, KOTOpyl lMIaHupyeTCA NOTPaTUTh Ha peanu3auuio j-ro
nnaHa MHHOBALMOHHOIO Pa3BUTUSA, Mbl OMpeaenuM, Kak S;(t). 3atem nocne
peasinm3aumm j-ro njaHa MHHOBALMOHHOIO pPasBUTUA
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Yi(tmex +T) = Xicq Zn=o (1 = Sj(t)) (aij * W * Kij(t) + byj * Lij(f)) , (6)
t=n=*At
T=NxAt >T;.

[MocnenoBaTeNlbHOCTL peasi3aluy MHHOBAIL[MOHHbLIX MPOEKTOB B Pa3HbIX
BapuaHTax njaHa UHHOBALMOHHOIO pa3BUTHs BNNSET HAa 06bEM NPON3BOACTBA, a,
CNefl0oBaTeNnbHO, Ha 10110 Npubbun S;(t), KOTOPas MOXKET ObITh TIOTPAYEHa Ha
peannsauuio j-ro UHHOBALMOHHOTO NIPOEKTA.

Kaxzaenii MNPOU3BOACTBEHHBIM MpoLecc mnpeodpazyer maTepuasibHble
pecypcbl m;; B NpoaykT Y;;(t) c notpeGieHuem sHepruu e;;. O6O3HAUMM
TeKyLLVe 3HaueHNs YKa3aHHbIX nepeMeHHbIX kak m;, Y (tyex), €;-

[ony4eHHbIA MHTETpaNbHBIA MHAEKC S; pacxoja MaTepuanos U sHeprum
OLeHMBaeTcs Kak B3BEIIeHHAs JIMHeiHas KoMOMHaUMsA 3TUX Mokasartenen ans
MOMeHTa BpeMeHH (e, + T) peamuzayuy  j-ro njaaHa WHHOBaLWOHHOIO
pasBuUTUR: S; = c Yi_ my; + d Xiyq e (7).

3HaueHMsT BECOBBIX KOI(PPUIMEHTOB MHTErPa/ibHbIX  MOKasaTenel
YCTaHaB/INBAaKITCA B COOTBETCTBHN C NPEANIOYTCHUAMH JIMIA, TPUHUMAKILETO
pelleHe: ¢ = Cppr/ Xiey My, d = dipr/ Lizq € (8).

Mpi IpOBOANM HOpMalu3aluio SIS CpaBHCHUA PE3yJIbTATOB,
MPUBEIEHHbIX K TOMY Y€ 06beMy MPOAYKLUNN: S'; =8 * Y (tmex)/Yi(tmex + T)
(9), n BEIOMPaeM MHHOBALMOHHOE MUHUMa/IbHOE 3HaveHNe S;

§; MOXHO paccmaTpmuBaTbh Kak 3Ha4eHUs LiefIeBOn PYHKIp .

Takum o06pasom, Ans Bblbopa MHHOBALMOHHOIO MNPOeKTa Heobxoanmmo
copmmpoBaTb  COBOKYMHOCTb  BCEX  BapuvaHTOB  MJaHa  peanusaumm
WHHOBALMOHHbIX MPOEKTOB, BK/KOYas CTaHAAPTbI MPOM3BOACTBEHHbIX MPOLLECCOB
1 JO/K0 NpUbbINK, KOTopas ByfeT noTpayeHa Ha MHHOBaUuW. Lienesas hyHKUmA
(hopMUMpYyeTCA Ha OCHOBE OLEHKW MOTPEOGHOCTU B MaTepuasibHbIX pecypcax u
OLeHKM MPOrHo3a MnoTpe6/ieHns 31eKTPOIHEPTUN AN KaKA0ro M3 BapuUaHTOB
nnaHa. [Ana o6neryeHnss CpaBHEHWS BCe [MOKasaTe/iM CpPaBHMBAKOTCA B
COOTBETCTBUM C TEKYLLMM 06 LEMOM NPOU3BOLCTBA.

CTpyKTypHasd Mojeflb MMUTALMOHHOIO MOZENNPOBaHUSA peasiv3aumm
WHHOBALMOHHBIX MNPOeKToB. PopMann30BaHHOE OnucaHue mnpouecca oTbopa
MHHOBaLMOHHBIX MPOEKTOB, OMUCAHHOE B CTaTbe, HOCUT OOLLMIA XapakTep.
PeanbHas npouenypa NpUHATUA peLleHns LO/KHA BKIKYaTh 60/bLUe (PaKTopos.
PaccMOTPUM KOMMJIEKCHYIO CTPYKTYPHYHO MOZeNb WHHOBALMOHHOIO Pa3BuTUS
NMPOM3BOACTBA C WCMO/Ib30BaHMEM pa3pabOTaHHOro asropuTma, KOTOpbIi
MO3BOJIAET YYeCTb IKOHOMUYECKME, COLMabHBIE 1 3KO/IOTMYECKMEe NOCNeLCTBUA
KaK40ro BapuvaHTa M1aHOB WMHHOBAUMOHHOIO  pasBUTUA  MPenpusaTUs.
[Mofo6HbIe MOAENN LUMPOKO UCNO/b3YHOTCA B NPAKTUKe HayYHbIX UCCNef0BaHWA.

BxofHOM NOTOK MaTepuabHbIX PECYPCOB U BbIXOAHON NOTOK MPOAYKTOB
0603HaYeHbl WMPOKUMK CTpeikaMu Ha puc. 1. TOHKWe CTPesikKM yKasblBarT
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HarpasfieHNe nepefayn KOLOBbLIX MOC/MeA0BaTE/IbHOCTEN, MOLENMPYEMbIX
[aHHbIX [4].

=] CH M=

I l

PucyHok 1 — CTpyKTypHas Mofeflb MMUTAUMOHHOIoO  MOZeNMpoBaHus
peanm3aymmn NMHHOBALMOHHBIX NPOEKTOB

CTpyKTypHas Mofeslb BK/IOUaeT B Cebs creaytoLime eanHULbI:

YnpasneHne NPon3BoACTBEHHLIM NPOLLECCOM U UMUTALMS €r0 peannsaunm
(Bnok 1).

Peann3aunsa MHHOBALMOHHBIX MPOEKTOB M aHa/M3 M3MEHEHWA KayecTBa
npoaykumu (bnok 2).

AHann3  HeobGXoAUMbIX ~ Mep MO W3MEHEHUKD  CTPYKTYpbI
NPOV3BOACTBEHHbIX MoLLHOCTel (Bnok 3).

[MpOrHo3 3KoM0rMYecknX nokasaresnein gesatesibHocTU npegnpuatus (bnok
4)

AHanmM3  HeoOXOAMMbIX Mep MO  W3MEHEHUKD  YWUCNEHHOCTU MU
nepenoaroTtoske rnepcoHana (bnok 5).

Peanu3auma npogykunn (bok 6).

ObGecneyeHne CHabXXeHMEM  3/IEKTPO3Heprned U MartepuasibHbIMU
pecypcamu (bnok 7).

OueHka peHTabenbHOCTU 1 0becneveHne (MHaAHCUPOBaHUS NPON3BOACTBA
(Bnok 8).

cxofHble faHHble MMUTaUMOHHOW Mogenn. [aHHble A1 KaXAoro
BapuaHTa rnjaHa MHHOBALMOHHOW LeATe/IbHOCTU, TaKMe Kak Noc/1e0BaTe/lbHOCTb
KOAOB pea/n30BaHHbIX TEXHOMOMMYECKMX MPOLIECCOB M COOTBETCTBYHOLLUME UM
YMCOBbIE [JaHHBIE.

BapuanTe! pacnpegeneHns npuobiin, KoTopble NiaHUpyeTcs NoTpaTuTb Ha
VHHOBaLm S (t).

Hopma amoptuM3aymMmM HOPMaTMBOB 253 obopyfoBaHus MO YTUAN3ALUN
06opyfoBaHuA U NPOMOPLUMOHANbHBIX UM Ko3(hHULMEHTOB NPOU3BOLCTBEHHON
yHKLMM a;;.

Hopwmbl pacxofia MaTepuanoB U 9IEKTPOSHEPTUN M, €;;.

Hopmbl  Tpyga u  1IpOMOPUMOHA/IbHbIE UM KO3((MUMNEHTI
MPOU3BOACTBEHHOW (DYHKLMH by ;.

3HauyeHUs KoapdurreHToB ¢ u d LIeNeBon PYHKLUMW.

TokoBbI BbIXOL Y (tinex)-

Bxopgawme pAaHuble mocTtymaldT B 6/10K 2. Ha Bbixoge 6n10ka 2
(hopmupyeTcs 3HayeHMe LieneBoin yHKUUM MoLenu AN peaniv3auumn TekyLei
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BepCUM MnaHa WHHOBALMOHHOIO pas3sutusA. OueHKa BAWAHWUSA WHHOBALMA Ha
napameTpbl KayecTsa NPOAYKLMU TakXKe AO/MKHA ObITb CAe/faHa Ha 3TOM 3Tane.
®PrHaAHCOBbIMY pe3ynbTaTaMun pean3auny BapuaHTa niaHa ABNsatTCA BbIXOAHbIE
AaHHble 4515 610Ka 8. 3MeHeHNs B 3KONIOMMUYECKNX XapaKTePUCTMKAX KOMMaHUK
aHa/IM3MpYyrOTCa Ha BbIXxofe 670ka 4. OcTasibHble CCbIKM - (DOPMUPYHOT
OrpaHMyeHuss 419 Habopa BO3MOXHbIX pPeLeHWn B COOTBETCTBUM C
BO3MOXHOCTbIO  (DMHAHCUPOBaHWSA, TMPOM3BOACTBA W PbIHOYHbIE  YCNOBUA.
iMuTaumoHHaa Mofesnb Npon3BOLCTBEHHOIO MpoLecca pean3yeTcs Ha OCHOBe
KOAOBbIX  KOMOMHaLMiA,  KOTOpble  COOTBETCTBYKT  3ar/jlaHMpPOBaHHbIM
napameTpam, TeKyLlemMy WHHOBALWOHHOMY NPOEKTY U HaIMYMIO HEOOXOANMBIX
martepvanoB 1 060pyaoBaHMs. KOHKPETHbIE YC/I0BUA NMPON3BOACTBA NO3BO/SAIOT
OLEHUTb 3KOJSIOMMYeCKMe napameTpbl NPON3BOACTBA Ha 4-M 6/10Ke. TOTOBHOCTb
nepcoHana npeanpuaTMa K BHEAPEHMKO WHHOBaumii (5- 6/10K) Hanpsmyto
3aBMCUT OT 3aTpar Ha NnepenoroToBKY NnepcoHana, N3MeHeHW YCIoBUA Tpyaa U
3apaboTHad nnata. ATW (PaKTOpbl SABNAKOTCA OMpefensowmmmn and obbema
npoun3soAcTea (6/10K 6) 1 pe3ynbTUPYIOLLMX (hMHAHCOBLIX NapameTpos (610K 8).

O6o06uasa BCe Bbllle CKa3aHHOe, B paboTe MNPeasioXKeH KPUTEPUI
CpaBHEHMA MHHOBALUMOHHbIX MPOEKTOB Ha OCHOBe pecypcocbepexxeHuns [5].
HayyHas HOBM3Ha CTaTbW 3aKNHOYaeTca B pas3paboTke  METOLO0Nornu
COMOCTaB/IEHNA CTOMMOCTV MaTepuasioB U 3HEPronoTPeb/ieHNa AN1d pasINyHbIX
MHHOBAaLMOHHBIX MPOEKTOB MOC/e NepeBoa NX Ha eiMHbI BPeEMEHHOW NHTEepPBa
N O4VHaKOBbIA 0O6BEM MPOU3BOACTBA. ANTOPUTM CpPaBHEHUS MHHOBALMOHHbIX
MPOEKTOB OCHOBAH Ha KaCCMYECKMX MOHATUSAX MPOM3BOACTBEHHOW (hYHKLUN,
AEKOMMO3NLUMA  NPON3BOACTBEHHBLIX MPOLLECCOB U (DOPMUPOBAHWNA CBEPTKMW,
N3MEPUMOIN WHTErpanbHOM OLIEHKW pe3y/nbTaToB CpaBHeHMA. Pa3paboTaHa
NMUTALMOHHAA MOZe/b, MO3BOAIOLLAS YYECTb B3aMMHOE B/IMSIHWNE Pa3HOPOLAHbIX
(haKTOpPOB Ha pe3y/bTaTbl peanmsalmm NHHOBALMOHHBLIX MPOEKTOB.

[MpefnoXeHHbIA MNOAXOL K CPaBHEHWKD WHHOBALMOHHbIX MPOEKTOB
Mo3BoNseT  (opMann3oBaTb MPOLECC OLEHKM  BapuvaHTOB  peasm3auuun
MHHOBaLMOHHBIX MPOEKTOB W BblOpaTh Hambonee MOAXOAAWMIA BapuaHT s
TeKYLLMX YCNOBUIA YCNELLHOro (PYHKLUMOHMPOBAHWSA NPeanpUsTus.

Cnu1CcoK NCNob30BaHHbIX MCTOYHUKOB:

1. AHgpoHoBa W. B., UmxkeBckas E. J1. PecypcoahtheKTBHas cTpaTerus
pasBUTKS: B3aMMOENCTBINE HE(DTAHbIX KOpnopauui n pernoHa // Hedpreraszosoe
aeno, 2006, Ne 2

2. [Mpon3BOACTBO M  MPOU3BOACTBEHHAA (yHKumsa//  Ctygoneams
[GneKTpoHHbIi pecypc]. - Pexxum AocTyna:
https://studopedia.ru/5_140749 proizvodstvo-i-proizvodstvennaya-
funktsiya.html (gata obpawieHuns 20.02.2020).

3. bappo P. k., Cana-n-MaptunH X. SKOHOMUYECKMIA poCcT. — M.: BUHOM.
—2010. - C. 40-42. — ISBN 978-5-94774-790-4.

115



4. EmenbaHoB, A. A. VIMUTaunoHHOe MOAENNPOBaHME 3IKOHOMMUYECKUX
npotieccos: y4e6. nocobue / A. A. EmenbsiHoB, E. A. Bnacosa, P. B. lyma; nop
ped. A. A. EMenbaHoBa. — M.: ®UHaHCbI U cTaTUCTMKa, 2002. — 368 C.

5. Ocumnosa . ., MupoHoBa . B. JKOHOMWKa M oOpraHmsayus
Nnpon3BoACTBa. YuyebHoe nocobme. — M.: MIYTT, 2003. — 322 c. — 500 3k3. — ISBN
5-8122-0606-6.

© MonaHunuko K.C., 2020

YK 7.04
XY[OXXECTBEHHBIE MACTEPCKME KAK CPEACTBO
CTABUIBHOIO PA3BUTUA TEKCTUNBHOM MHAYCTPU

MonsHnuko K.C.
ToMCKMIA rocyjapCTBEHHbIV YHUBEPCUTET CUCTEM YNpaB/eHns ¥ paguo3aNeK TPOHNUKIN, TOMCK

CoumnasibHO-3KOHOMUYECKOE Pa3BUTME TEKCTUIbHON MPOMBILLIEHHOCTA B
a3naTckon YacTn Poccum Ha COBPEMEHHOM 3Tane HepaBHOMEPHO W 3aBUCUT OT
MHOIMX (DaKTOB, OMPEeAENAWNX BO3MOXHOCTUA PasBUTUA MPUTPaAHNYHbIX
Tepputopuii. OCHOBHasA mMpobrema CerofHs — 3TO MafeHWe MNpPOU3BOACTBA
HaTypa/ibHbIX U XY[LOXXECTBEHHbIX TKaHeil, nafeHue npou3BOACTBA FOTOBOW
NPOAYKUMW, COKpalleHWe O06beMOB MPOM3BOACTBA. YUUTbIBas aKTya/lbHOCTb
npo6sieMbl B CBA3W C MEPCMEKTMBAMU COLMaIbHO-3KOHOMUYECKOrO Pas3BUTUS
AnTag 1M NPUrpaHNYHOro permoHa, HeobXxo4MMO PacCMOTPETb PErvoHa/IbHYH
npakTuKy bapHaynbCKOro Xxnon4yatobymaXHoro KombuHaTta BO BTOPOW
NnosioBuHe XX BeKa.

CTtpoutensctBo  bapHaynbCKOro  xson4yatobymMaXHoro  KombuHarta
Hayanocb B 1951 rogy Ha ocHoBaHuK noctaHoBneHna Coseta MuHuctTpos CCCP
Ne 1801 ot 28 maa 1951 roga [1]. Kak npeanpusitne Xy[AoXeCTBEHHOA
WUHAYCTPUN, XYLOXHUKM  3aHMMaIMCb pa3paboTKOA W CO3[4aHWEM CBOel
npoaykumn. MNostomy Ans ycrnewHoin paboTbl 3aBoga OblM HeOOXOAUMbI He
TONIbKO MPOU3BOACTBEHHbIE MOLLHOCTM, HO W OMpefesieHHbIA TBOPYECKUI
noTeHUmMan, CO6CTBEHHAsA XY[0XeCTBEHHas MacTepckas. Hanpumep, rocnofuH
BypbinviH, Bnagenel VIBaHOBCKON MaHy(aKTypbl, KaK M MHOr/e POCCUICKMNe
npoussogutenn XIX n XX BeKOB, yaensn 60/bLloe BHYUMaHNe OTAeNKe TKaHen
Ha cBOMX npeanpuatnax. MpoheccnoHabHbIA An3aiH TKaHeW MOMOr YCreLwHo
MPOABMHYTL MPOAYKT Ha PbIHOK. XYAOXXHUKW W TpaBepbl MNOb30BA/IUCh
yBaXKEHNEM Npoun3BomTesniei. Mx paboTa BbICOKO LieHN/IACh, TaK Kak pe3y/nbTarhbl
X paboTbl HaNPAMYIO BMANN Ha NPUBLITL Pabpukn. Hepedko Ans co3paHus
AM3aliHa TKaHeil, B OCHOBHOM W3 ®paHuMKu, MpuUrfawaimcs WUHOCTPaHHbIE
XY LOXHUKW.

CerofHsa 3TOT TeKCTW/bHbIA KOMOMHAT 3aKpbiT W npeobpasoBaH B
TOProBbl LEHTP. TPYAHO OUEHUTb, YTO peopraHusauns W JIMKBMAALUA
TEKCTUNBbHOIO MpeanpuaTusa 6biia 06ycrioBneHa HeoO6XOAMMOCTBHO PbIHKA U
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HeLeN1eco06pa3HOCTbIO €ro CYLLECTBOBAHUA B HOBbIX 3KOHOMUYECKUX YCMOBUSAX
[2]. OpHako (akT CyLlecTBOBaHWA TaKOro MpPeanpuaTMa B UCTOpuUM ANTas
MO3BO/ISAET rOBOPUTL O L|e1eCO0OPA3HOCTN BCECTOPOHHENO HAYUYHOI0 M3y4YeHWs
3TON NPaKTUKMN.

MoNCK XYLOXXHUKOB [NS XYAOXKECTBEHHOW MacTepckol BbapHaynbCKoi
X/TOMKOBOW (habpnKM Havascst 3a40/ro [0 3aBepLUeHNs CTPOUTENLCTBA (PabpUKK.
[l10 pyKOBOACTBa OCHOBHOW 3ajayeil OblNO MpuBMIeYb K paboTe B KOMMaHWK
creyuanmMcta Mo [eKopaTUBHO-NPUKNALHOMY WCKYCCTBY, WMMEIOLLEro OnbIT
paboTbl B TEKCTWUIbHON MPOMbILLIEHHOCTW, KOTOPbIA MOr 6bl OpraH1M30BaTh U
PYKOBOAUTb XY[O0XECTBEHHOW MacCTepCKOM, a Takke KTO MOr Obl 3aHATbCH
noAbopom nepcoHana Ana 3aToro. AAMUHUCTpaUma (Pabpuky M3 3HAMEHUTOrO
IBaHOBCKOTr0 TEKCTUNBHOIO pernoHa Poccumn pekomeHgosana 'neba besnbiwesa.

[MOTOMCTBEHHbI PabOTHUK TEKCTU/IBHON NPOMbILLIEHHOCTH, BbIMYCKHUK
IBaHOBCKOTO XMMMKO-TEXHOMOMMYECKOTO KO/IOPUCTUYECKOTO TEXHMKYMa Mo
CMeymanbHOCTM  TEXHUK-XYOOXHUK  XYAOXKECTBEHHbIX  MAacCTEPCKMX  Ha
TEKCTUNbHbLIX (habprkax. C 1957 roga oH 6bln yneHom Coro3a XYOO0XHUKOB
CCCP, yyaCTHMKOM 061aCTHbIX 1 pecrnybnKaHCKNX BbICTaBOK, MMeN 17-NeTHWI
onbIT paboTbl B HOBO-MBaHOBCKOM MaHydakType, Obll Ccneuuanmctom mno
XY[L0>)KECTBEHHOMY O(OPMJIEHNIO TEKCTU/IbHbIX TKaHel. Benbllwes cuuTasncs
OAHVM U3 NyULIMX XYAOXHWMKOB HapOAHOIo M LBETOYHOro AusaiHa [3]. B
(beBpane 1961 roga HavanmMcb NeperoBopbl 0 ero nepesoje B bapHayn. B ntone
1961 r. bBenblwes nonyunn  ouuManbHOe  npurnawleHne  paboTtartb
PYKOBOAUTENEM XY[0XXECTBEHHON MacTepckon B bapHayne. 3umoi 1962 roga
neperoBopbl OblIM 3aBepLUEHbl. JTO MOATBEPXKAAETCA TEKCTOM OAHON W3
Tenerpamm oT 13 aHBapa 1962 roga: «Mbl 4OroBOpUANCHL 0 Nepesoae benbliliesa
Ha BapHaynbCKWiA 3aBOJ, — rNTaBHOIO MHXXeHepa BoipaxkeilkmHa». 15 mapTta 1962
roga benbiweB npubblin B bapHayn BmecTe € ero keHon Coduen
AnekcaHapoBHon MrymHoBoW. OHa Takke Oblna XYAOXHULEN TeKCTUIbHOro
An3aiiHa, CNeLmasMcToM Mo «JeTCKOMY» OPHAMEHTY.

[MpnbbiB B bapHayn, OH cpasy >e Hayas Habop B XY[4OXKECTBEHHYIO
MacTepcKyto. lNepenucka benbliwesa ¢ ero Konneramm U yyeHnKamu u3 isaHoBo
coxpaHunacb. 310 6bIMM nucbma B.P. Muxainoea n K.A. LLlenomaHoBa ¢
NpocbLO0OM OTBE3TU WX Ha paboTy B HOBYH MacCTEPCKYH. XYAOXHWKU Oblin
rOTOBbI OCTaBWTb CBOW KBapTUpPbl B €BPOMECKOW YacTh CTpaHbl, MECTO PaboThbl
Ha CTaperlunX TEeKCTWU/IbHbIX MPeAnpuAaTUAX C LaBHUMW TpaguumusmMu, B3ATb
TONBbKO TO, YTO ObIIO HY)XXHO, KMCTU U KPacKu, 1 OTMPaBUTLCA B Aa/leKUid 1
HEen3BeCTHbIM peroH. B To e Bpems Cubupb Hanyrana v npusekna
XYOOXHUKOB. Tlyrasio CBOEM YAaleHHOCTbI, KIMMATUYECKUMW YCTOBUAMMN,
HeonpeAeneHHOCTbIO B M1aHe ObITOBOWN TEXHUKM (Y MHOTUX ObIN CEMbU N AETH,
KOTOpPbIe HYXXAa/MCb B AETCKMX Cafax W LKonax).

BenbiweBy npuxoaunn nucbMa C MNPOCcbOOM paboTaTb He TOMbKO U3
BaHOBO, HO N K3 XepcoHa (YKpanHa), n3 TawkeHTa (¥Y36ekuctaH), n3 ropu
(Cpy3uns). B.P. MwuxaitnoB ogHUM M3 nepBbiX npuexan B 1963 rogy, 6bin

117



XYOO0XXHUKOM MO TEKCTUNbHOMY Au3aiiHy Ha ViBaHOBCKOWN (habpuke «KpacHas
Tanka». Takxe cpeam nepsbix 6611 K.A. LLlenomaHoB. BMecTe ¢ HUM NanexcKui
CTUNb NucbMa npuwen u3 lManexa B macTepckyrw. B 1964 rogy Tamapa
BacunbeBHa Mokpas npubbina B bapHayn € XepCOHCKOro XJ/0MKOBOro
KombuHata. OHa Hanucana nMcbMO AWpeKkTopy 6apHaynbckoro 3asoga «lI .
BbIpa)KeinKkuH, noXxanyincra, coo6WMTe MHe, eciM Ha Ballei ¢abpuke ecTb
cBoboHaA BakaHCUS XYLOXHMKa Mo TekcTuno. B 1963 rogy A OKoHumna
XY[LO>KECTBEHHO-TKaLKMIA  (PaKy/NbTeT BWHHWULKOIMO y4yuiuvila npuknagHoro
nckyccrtea. lMonyunna gunaoM M noctynuia Ha paboTy Ha XepCoHCKYH
Xnon4yatobymaxkHyto  (pabpuky. [1OCKONbKY 34eCb HEeT [AOCTYMHbIX paboT
XY[0XHWKa, A paboTaro He Mo CBOeW MPsAMOK crieynanbHOCTU. Kpome Toro, f
[enar Habpockn. MecTo XyAoXKHMKA OCBOOOAUTCH TONIbKO 4yepe3 rog. Ho 4
OYeHb X04y paboTartb MO MOei OOUMON CneUnanbHOCTH...». AGMUHUCTPALMS
3aBofa Aana MOMOXUTENbHbIA 0TBeT. «K BalleMy MUCbMY O 3aHATOCTU £
coobulato BaM: Pabpurka cornawaeTca NpuHATL Bac Ha AO/MKHOCTb XYA0XKHMKA
MO TEKCTU/IO B XY[0XKECTBEHHOW MacTepPCKOM OTAe/I04HOr0 NPOU3BOACTBA ...».

Tak, I'.A. benbilleB opraHn3oBas KOMaHAy XyA0XKHUKOB-TEKCTU/bLUVNKOB.
C 1962 no 1970 rop Bcnes 3a benblweBbiM Ha  6apHay/bCKYyHO
X/10N4aTobyMaXkHYH (PabpuKy NPULLIA eLe NATb MacTePOB-TEKCTU/BLLMKOB 13
BaHOBO. Bce OHM yXe MMenu OonbIT paboTbl B 3aBOACKOM MaCTEpCKOM.
HecmoTps Ha 60nbwoi  onbIT  paboTbl B 06/1aCTU  TEKCTU/bHOMN
MPOMbILLNIEHHOCTK, CO3faHue TBOPYECKON MacTepckoil ans benbiwesa 6bino
[e/10M HOBbIM, C/TOXHbIM, HO MHTEPECHbIM. XY[0XECTBeHHasA MacTepcKas Obina
co3fjaHa B KOPOTKMe CpoKu. B To BpemMs 6blna npobsiema ¢ nepcoHaioM, NoToMy
YTO HM B ANTTAICKOM Kpae, H faxe BO Bcerl Cnbmpun He 6bI1N10 XY L0XKECTBEHHOM
MacTepPCKOI No pa3paboTKe PUCYHKOB AN1d TKaHel. C apyroi CTOPOHbI, MIMEHHO
B 3TOM W 3aK/to4aiacb BXXHOCTb M 3HAYMMOCTb 3TOr0 BOMPOCa. YXKe OCEHbHO
1963 roga nepsble pe3ynbTaTbl AEATENILHOCTN MAaCTEPCKOIN ObINMN NPeACcTaB/EHbI
Ha XY[0XXeCTBEHHOM COBETe, MOSABMIOCH 12 HOBbIX PUCYHKOB TKaHU. B TOM e
rofy nepBbliAi METP TKaHW Obln BbiNyLlleH Ha (habpuke. 3TO ObIIO 60MbLLOE
cobbITUe ANA 3aBofa, ropoda, AnTacKoro Kpas u Bceii Cubmupu B LIENOM.

B 1965 roay 6bI1 3aBepLLUEH NOMHbIA BBOA 3aBOJa B 3KCMnyaTauuto. B Tom
e rogy raseta «AuTaiickas npaefa» nucana o0 [AeATeNbHOCTU TBOPYECKOA
MacTepcKoi: «Tpu roga Ha bapHay/nbCKO X/IOMNKOBON (habpuke CyLlecTByeT
XY[LOXeCTBeHHasa mactepckas. CeMb XYAOXXHWKOB TEKCTUNA paboTatoT 3Aech.
LLlecTepo M3 HUX npuexann Ha AnTail M3 MBaHOBO, 4TOObI MOAAPUTb
Cunompckomy CcuUTLY TY KPacoTy W CBEXeCTb, KOTOpble K3[aBHa OT/MYaIu
nBaHOBCKMe y30pbl» [3]. I.A. besblLeBy 3a KOPOTKOe BpeMsA YAaN0Ch He TObKO
chopmmpoBaTb KOMaHAY CMOCO6HbIX XYAOXXHWUKOB, HO M CO3faTb aTtmocdepy
TBOPYECTBa, APYXObl, WHTepeca K o6uwemy pesynbTaty paboTbl. ITO
NMOATBEPXKAAETCA  BbICOKOM  OLEHKOW  [eATe/IbHOCTU  MacTepCKOn  npw
XypoxectBeHHOM coBeTe MwuHuctepctBa «Pocl nasXnonllpom» B Mockse
(peBpanb 1968 r.), MCKycCTBOBEAOM BCECOKH3HOMo MHCTUTYTA acCOPTUMEHTa
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TOBapOB /IerKOi MPOMBILLIEHHOCTU W LWBENHOW KynbTypbl, KO.H. TyxTaposa:
«KapTunHbl 6apHaynbLeB 601ee NPoheccnoHasbHbI, YeM Yebokcapckme. KomaHga
Cu/bHasA, paboTaeT C WHTEPECOM, Cnefysa YKasaHUsiM MO Au3aniHy TKaHei.
[M03TOMY PUCYHKM UHTEPECHbI 1 3aC/TY)XKMBAKOT CaMOil BbICOKOMW OLeHKU» [4].

Cnefyowum BaXKHbIM OpraHu3aUMOHHbLIM MOMEHTOM CTa/l0 CO34aHue
XY[LOXeCTBEHHOro coseta. I.A. benbiWeB MPUIOXKMNA HEMANO YCUNWUA A1
opraHusauun nepsoro CuMOGUPCKOro COBeTa, OT peLleHMs KOTOPOro 3aBucesna
nannTpa y30poB Ha TKaHW.

[ OKyMeHTaNbHOM OCHOBOW CO3[aHns XY[40XKeCTBEHHOro coBeTa Mnpu
BapHaynbCKom XnonyatobyMaxHoin habprike NOCNYXKMUMNO TUMOBOE MOSIOXKEHUE O
XY[0XECTBEHHbIX COBeTax rfaBHbIX BeEOMCTB MMHUCTePCTBa NPOMbILLIEHHBIX
ToBapoB CCCP 1 MMHUCTEPCTB MPOMbILLINIEHHbIX TOBAPOB COHO3HbIX PECny6/IMK.
JTOT AOKYMEHT onpeaennn 3agayun ana CoseTta Mo UCKYCCTBY:

paccMOTpeHne, 06CYXKAeHWe, YTBEPXKAEHME U OLeHKa HOBbIX MOZeNein Ha
Oymare, B TKaHfX W HOBbIX MOZENAX OAeXAbl, pa3pabaTbiBaeMbIX WU
NPeACTaBNAeMbIX NPEANPUATUAMK, XYLOXKECTBEHHbIMW  OpraHu3aumsaMn  u
AoMamu;

pa3paboTka HanpasneHWn B paboTe XyLOXKECTBEHHbIX MacTepCcKuX,
MOZE/IbHbIX OMOB, NMPOEKTHbIX U KOHCTPYKTOPCKUX GOPO NPeanpUATUiA;

PacCMOTPEHME U O6CYX[eHWe [0KNaL0B XYLOXKHUKOB O TBOPYECKMUX
MyTeLLecTBuAX;

06Cy)X[eHne  OTAe/bHbIX  BOMPOCOB  [EKOPaTUBHO-MPUKIALHOIO
NCKYyCCTBa, [OEKOpUpOBaHMA W MOLENMPOBaHMSA  TOBApOB  HApPOAHOrO
notpebneHus.

OpraHu3aTtopoM W PyKOBOAUTENEM XY[AOXECTBEHHOro coBeTa Ha
BapHaynbCKOM X/10NKOBOW (Pabprike Obl1  PYKOBOAUTENb  XY[,0XKECTBEHHOW
MacTepckoit, UneH Coto3a xyaoxxH1KoB CCCP. B Xy10XXeCTBEHHbI COBET BOLLN
rNaBHble  WHXEHepbl, XYAOXHWKW, TEXHOMOrW, CTUIUCTbI, AW3aiiHepsbl,
PYKOBOAUTENV NPEANPUATUIA, a TaKXKe NPeacTaBuTeIM TOProBbIX OpraHn3auunii n
MCKYCCTBOBEAbI. 3acefaHns XyL0XeCTBEHHOrO COBeTa CO3bIBA/INCL PerynspHo,
pa3 B kKBapTas. OUeHKa YepTexen M M3Aennidi oTpacin, NpeacTaBeHHbIX Ha
paccmoTpeHne XyL0oXeCTBEHHOro COBeTa, MPOBOAW/ACH MYTEM FO/10COBaHUA U
cuMTanacb MPUHATON, €CAM  3a Hee MpPOrosocoBasio He MeHee 2/3
MPUCYTCTBYIOLNX U/ieHOB XY[0XXECTBEHHOro COBeTa. bblnn Tpu crefyroLmx
napameTpa perTuHra: «OTANYHO», «IPUHATL», «KOTKNOHUTbY.

B okTa6pe 1962 r. cocTosincA MepBbld XYAOXECTBEHHbIA COBET Ha
BapHaynbCKoW Xnornkoeoin habpuke. OceHbo 1963 roga Ha Xy[0XeCTBEHHOM
coBeTe OblIM nNpeAcTaB/eHbl MepBble  ABeHafuaTb PUCYHKOB  TKaHew,
BbIMO/IHEHHBIX B XYAO0XXECTBEHHOW MacTepCcKoi bapHaynbCKOW X/10MKOBOW
(habpuku,

Mo  BOCMOMWHaHMAM  [JOKTOpa  WMCKYCCTBOBeAeHWs,  mpoeccopa
ANTanCcKoro rocyaapcTeeHHoro yHusepcuteta T. M. CTenaHcKoW, KoTopast 6bina
uyneHoM Xy[oxecTBeHHoro coseta B 1970-1980-x ropax, 3acefaHus COBETa
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HamoMWHaM  3aluMTy Aucceptaumn. Ha  creynanbHbIX — CTeHAgax  6buin
BbICTaBNeHbl Mofenn. CHavana cnoBo Obl10 AaHo aBTopy. [Motom Oblna
anckyceus. peAcTaBUTENN LUBEMHbIX OpraHuM3aumii 6biM OYeHb aKTUBHbI
(Hanpumep, wWBelHas (habpuka ABaHrapg B ropofe bapHayne), TaK Kak
Hey[auHbl PUCYHOK Ha W3Le/IMN MOXET ObITb NOTEPSH WM UCMO/b30BaH B
OrpaHMyYeHHOM AuManasoHe, Un NPy peske MOXET ObITb 60/IbLLIOM OCTATOK TKaHU.
Mocne 06CYXAEHMA OHW MpUCTynanM K ronocoBaHuto. Kaxgoe 3sacefaHue
XY[L0’)KECTBEHHOI 0 COBETA COMPOBOXAANI0Ch AEMOHCTPALMEN 0L4eX bl U3 TKaHEN,
npou3BefeHHbIX Ha bapHaybCKoi XN0NKoBoin (habpuke. Mogenamu 6bInn Kak
cneumanuncTbl U3 pasHbliX MogenbHbIX [1oMOB, Tak U paboTHUKN BapHaynbCKoro
X/IOMKOBOro KoMOuHaTa, U ux fgetn. CoctaB coBeTa Oblsl MHOTOUMCEHHbIM,
O0K0No 15 4enoBek, HO npurnalleHHble TocTW Bcerga npucyTcTBoBan. [1o
BOCMoMuHaHuaM T.M. CTenaHCKoi, Hanbonee aHaIMTUYECKUMU, KPATKUMU U
apryMeHTUpoBaHHbIMK Obinn peun . A. benblwwesa.

B uenom XyaoXKecTBeHHbIA COBET BbapHay/bCKON X/10M4aTo6yMaKHOM
(habpnKM OLLeHMN 3CTETUYECKME KaUYeCTBa TKaHEN, PYKOBOACTBYACH PeLLeHUAMM
3CTeTUYeCKon kommuccum. OCHOBHOe BHVMaHWe Oblfo YAeNeHo CreayroLwmm
MOMeHTaM: 1) co6nogeHne nepcnekKTMBHOM MOAHOW LBETOBOM ramMmbl,
EXErogHo YyCTaHaBNMBAEMON AN1I MYXXCKOM M >KEHCKOW OfeX[dbl, UHorga c
BbISICHEHMEM 0COO0 MOAHbIX LBETOBbIX COYETaHWiA; 2) COOTBETCTBUE MOLe B
XY[0XECTBEHHOM W LIBETOBOM O(hOPM/IEHUN TKaHeRn (PUCYHOK); 3) COOTBETCTBUE
MO/Ab! B TKAHEBbIX CTPYKTYpax (BK/OUas OTAENKY).

Taknm 06pa3oM, Xy[0XKeCTBEHHAA MacTepCKas U XYL0XKECTBEHHbIN COBET
BapHaynbCKOM  X/IOMKOBOW  (Dabpuiki  caenasv  NPOAYKUMIO  KOMMaHUu
BbICOKOKAYeCTBEHHOW M KOHKYPEHTOCMOCOOHOW Ha BHYTPEHHEM M BHELLHEM
pbiHKax. Mpogykuma 6bina ycnewHo 3kcrnoptuposaHa B CLUA, epmaHuio,
®paHumo, Utanuo, lMonblly, AMDKUAP, a TakKe B NPUrpaHUYHble PervuoHbl
KasaxctaHa U MoHronuun. TKaHW, WU3rOTOB/MIEHHbIE MO 3CKM3aM XY[LO0XHUKOB
XY[O0XECTBEHHOM MacTepCckoil  bapHay/fbCKOro  X/IONKOBOrO  KOMOMHaTa,
NnonyyYnnv npusbl Ha MeXAyHapodHblX BbicTaBkax (MFepmaHua B 1970 rogy,
®paHuus B 1976 roay).

MeToabl TEeKCTUNbLMKOB AJTas ONUPaIUCb Ha OMbIT WBAHOBCKMKX
MaCTEePCKMX, a TaK)Ke Ha COBPEMEHHbIE HaYUHbIe AOCTVXKEHNA NCTOPUMN UCKYCCTB.
[MpUHUMMBI TBOPYECTBA XYA0XXHNKOB OCHOBBIBA/INCb HA CTPEMJIEHUWN OBNALETh
NaenHo-06pasHbIM CoLepXXaHMeM 3THOapTa 1 TPaLULMOHHbLIMW CPeACcTBaMn ero
XY[L0XeCTBEHHOI0 BOM/IOLLEHNSA, @ TAKXKe yYacTMEM B pa3paboTKe v peannsaumm
06pasLoB TEKCTUNS.

YHUKa/lbHbIA  OMbIT ~ XYA0XECTBEHHOW MacTepckoi  bapHaynbCKoro
X/IOMKOBOro KOMOGWHaTa HeobXoAMMO M3yunUTb WU MUCMONb30BaTb B CTpaTernu
YCTONYMBOr0 Pa3BMUTUA MPUTPAHUYHBIX TEPPUTOPUIA,
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YK 685.34 (540)
VNCCNEAOBAHVE MPOBEMBbI MOBBLILLEHNS CTEMEHU
AHTPOMOMETPUYECKOIO COOTBETCTBWA CAMOI
MAPAMETPAM MOMEHEM MOTEHLUMAIbHBIX HOCUMKOB

MopTHOBa A.B., Makcumosa V. A.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

[MpoBefeHHble Ha  Kadegpe  XYOOXECTBEHHOro  MOAe/MpOoBaHuA,
KOHCTPYMPOBaHNA U TEXHONOrUN n3gennii n3 koxxm PI'yY mm. A.H. KocbirnHa
MapKeTUHroBble uccnegosaHua [1], nokasann, 4TO Yy MOAABNAKOLLErO
OO/IbLUMHCTBA PECMOHAEHTOB — >KEHLUMH, MpU BbIOOpPe canor BO3HUKAKT
TPyAHOCTU. Hambonblune 3aTpyAHEHUS XEHLMHbI UCMbITbIBAKOT NpU nogoope
mozenv 0byBKn, COOTBETCTBYHOLLE 06XBaTaM rOeHN.

MoaToMy, Ha cnefytouleld CTauMn Hawein paboTbl, Mbl OCYLLECTBUIN
aHTPOMOMETPUYECKME  WCCNEAOBAHUA CTOM U TOSieHe  NOTeHUMa/bHbIX
noTpebuTeneir faHHOro Buaa npogykumn. O6mepbl NPOBOAWANCL B TOPOAE
MockBsa. B BbI60OpKY BoLIM 406 XeHLLUMH B Bo3pacTe oT 18 o 55 ner.

Mpy NOMOLUM METPUYECKOrO MeToAa M3MEPEHWiA, UCMO/b3ys METOAMKY
B.IN. AnaHaceHko [2], 6blM Nofy4YeHbl 3HaUYeHWA CnefyroLmnX napameTpos nx
HVKHUX KOHEeYyHoCTei: 06xBaT Mnof KofieHHoW uvalueykoit (M7BlB), o6xsaT B
MeCTe HauMbOo/bLUIEro pasBUTUA MKPOHOXHOW Mblwwiupl (U’), o6xBaT B MecTe
HaVIMeHbLLEr0 PasBUTUA MKPOHOXHOW Mbiwbl (HH), 06xBaT caMoro yskoro
mecTa roneHn (YY), obxsar nogphkku (J1°), o6xsar «nartka-cruo» (Ca), obxsat
refieHoYHoM YacTti ctonbl (IT) M UX BbICOTbI COOTBETCTBEHHO, a TaKXXe 00XBaT
cTonbl B ny4ykax (n).
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[na Bcex aHTPOMOMETPUYECKUX MPU3HAKOB MOCTPOEHbI BapuaLMOHHbIE
PAAbl, SMNUPUYECKME U TEOpPeTUYECKME KPUBbIE pacnpefeneHns, paccymTaHbl
OCHOBHble CTaTUCTMYECKME XapaKTepucTukuy (Tabn. 1).

Tabnmuya 1 -  CraTtuCTUYecKMe  napaMeTpbl  BapUaLMOHHBIX  PsALOB
aHTPOMOMETPUNYECKNX MPU3HAKOB
HavnmeHoBaHwme HammeHoBaHMe CTaTUCTUYECKUX NapaMeTpoB
aHTPOMOMETPpUHECKOT CpefaHe- Mopg | MoganbHbl | MegmaH | CpegHekBagpaTUYHO
0 Npu3Haka apumMeTnyecka | a Mo n a € OTK/IOHEHME

aM Knacc Me 02

M’sre Oo6xBar 334,9 320 314 - 329 361,5 8,3

BbicoTa 397,5 402 385 - 402 384,5 8,4

n'n O6xBaT 359,1 340 337 - 352 384,5 7,9

BbicoTa 318,8 325 320 - 331 319,5 54

H'H Oo6xBar 302,2 305 301 - 321 279,5 10,1

BbicoTa 221,3 212 207 - 220 2345 6,6

Yy O6xBaT 220,8 211 210-219 229,5 47

BbicoTa 118,3 117 114 -120 134,5 41

n Oo6xBar 2411 235 230 - 239 2495 47

BbicoTa 71,7 72 71-74 74,5 1,9

Ca Oo6xBar 335,4 335 330 - 348 348,5 8,8

BbicoTa 57,6 57 55 -58 54,5 1,9

rr O6xBaT 223,4 220 219 - 226 234,5 4,0

BbicoTa 44 50 50 - 53 49,5 2,0

Mn Oo6xBar 2278 235 231 - 237 2375 3,5

Kak npaBuno, aMnupuyeckoe pacnpefeneHne aHTPONoMeTPUYeCKmX
MPU3HAKOB He COBMaaeT C TEOPETUYECKUM B NOJSTHOM CTeneHW. B faHHOM paboTe,
[/19 OLIEHKWN CTEMEeHN PacxXoXAeHns MeXay HUMW LUCMOo/b30Ba/ICA KPUTEPU XK-
KBafpar ¥2 (WM KpUTEPUA COOTBETCTBMS), KOTOPbIA paccyMTbIBAeTCs MO
(opmyae (1).

x? = 3L
roe f; — f; - SMNupryeckre N TeopeTUYecKme YacToTbl B KaXKA0M i—OM Kracce
3HaueHwii mpU3HaKa.

[MoNyyeHHble  3HayYeHUs  KpuTepuss X2  Ana  OOMbLUMHCTBA
aHTPOMOMETPUYECKMX NapaMeTPOB He NMPEBbILLAKDT YKa3aHHble B uTepatype [3]
TPV YPOBHA 3HAYMMOCTW, a C/iefoBaTe/lbHO, AMMUPUYECKUE pacrpefeneHns B
[AaHHOW BbIOOPKe HE3HAUYNTE/IbHO OTK/IOHAKTCA OT TEOPETUYECKMX, UTO FOBOPUT
0 TOYHOCTW MPOBEAEHHOIO 3KCMEPUMEHTA.

MonyyeHHas B pe3y/bTate  aHTPOMOMETPUYECKUX  MCCef0BaHMUI
MH(opMaLMs MOXET ObITb WCNOMb30BaHa A1 MNOCTPOEHUS YCPeLHEHHOM
Pa3BepTKM TOMIeHW, NPUMEHUMOM BMOCMEACTBUN A1 MPOEKTUPOBAHUA canor
YKEHCKOI NM0M10BO3PacTHOM rpynnbl.

3 MHOXEeCTBa M3BECTHbIX Ha CErofHA MeTOA4MK MOCTPOEHUS Pa3BepTKM
roNeHn, A/ pelleHus MOCTaB/IEHHON 3afaynm Hamu Oblna BblbpaHa Cxema,
onucaHHas B.M. KntouHukosoii [4] (puc. 1).
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PucyHok 1 — Cxema noctpoeHust YPI™ (ycpefHeHHas pa3BepTKa roneHun)

B coOTBETCTBUM C METOAMKOM, HA NIUCTE MPOBOAUTCS NPsAMasi, Ha KOTOPOiA
oTknagpisaroTca oTpeskn 001 = 100 mm 1 O102= 10 mm. Oanee n3 Toukn O1
BOCCTaHaB/IMBAETCA MNeprneHAnKYNap W Ha HEM OTMevaloTcs Ccrefyrolune
napameTpbl:

O1h1=72 MM — BbICOTa OT OMOPHOW NOBEPXHOCTM [0 TOUKM MO KONIEHHOM
YaLLeYyKon;

O1h2=119 MM — BbICOTa OT OMOPHOM MOBEPXHOCTU A0 TOYKW rONIEHN B
MecCTe HanbO0/bLLEro Pa3BUTUSA MKPOHOXHON MbILLILbI;

01h3=222 MM — BbICOTa OT OMOPHOW MOBEPXHOCTU A0 TOYKW TOSIEHN B
MeCTe HavIMeHbLLIErO PasBUTUA MKPOHOXHOMW MbILLLLbI;

01h4=319 MM — BbICOTa OT OMOPHOM MOBEPXHOCTU 40 TOYKM Camoro
Y3KOro MecTa rofieHu;

01h5=397 MM — BbICOTa OT OMOPHOI NMOBEPXHOCTU [0 NOABIXKKMU.

Uepes nosnyyeHHble TOUYKM NPOBOAATCA MpAMbIe NOL YrioM 85° K IMHUK
0O10’, Ha KoTOopbIX OT NMMHUKM O1O’ BNpaBo 1 BNEeBO OTKNaAbIBAKOTCA BE/INYNHBI
MOHOT.

Ha ocHoBe npvBeAEHHBLIX TabNMYHbLIX AAaHHBLIX BEAVYUH MOMHOT [ANA
noctpoeHuss YPI, npeactaBneHHbIX B nuTepatype [4], Obliv BbICUMTAHDI
KO3()(PMLUMEHTbI, YUNTbIBAIOLLME [/IMHbI OTPE3KOB, KOTOPbIE OTK/aAbIBAKOTCA OT
OMOPHOro NepneHAnKynapa.

Ha ocHoBe 3TMX KO3((PMLMEHTOB paccumTaHbl [AJIMHblI OTPE3KOB,
XapaKTepusyrLLMX BeSIMYUHLI NMOAHOT MO MOMAYYeHHbIM B X04e WUCCNefoBaHUs
aHTPOMOMETPUYECKM XapaKTEPUCTUKAM.

Bce monyyeHHble TOYKM HAHOCATCA Ha YepTéX N COEAUHAIOTCA MexXAy
CO60M C NOMOLLLIO NMHENKM 1 nekan. LWa6noH YPIT Bbipe3aloT U3 MIOTHOMO
martepviana, OTMeYatoT Ha HeM BCE JIMHUW, HAHOCAT LUQpoBble N OYKBEHHbIE
0603HayeHns. B  TakoM  BuMAe, MOCTPOEHHbIK MO  YCPeAHEHHbIM
aHTPOMOMETPUYECKNM XapaKTEPUCTUKaM TO/IeHEeN XEeHLLMH, NonasLumnX B Hally
BbIOOPKY, LWAGNOH MOXET WCNoNb30BaThCA ANA Aa/lbHEMLIEero MnocTPoeHNs
Pa3INUYHbIX KOHCTPYKLMIA canor.

YuunTbIBas TOT (haKT, 4TO 00YBb 3apy6EXHbIX MPOU3BOANTENEN 3aHUMAET B
HacTosLee Bpems OO/bLUYIO 4acTb PbIHKA, @ MPU MPOEKTMPOBAHUWM canor
OTEYEeCTBeHHbIMM  NPOM3BOAUTENAMM  [OCTATOYHO YacTO  WMCMNONb3yeTcs
UTNbAHCKAA MEeTOAMKA, MPOBEAEM CPaBHWUTE/IbHBLIA  aHaIM3  06XBATHbIX
napameTpoB paspaboTaHHo YPI n YPI, nexallein B OCHOBE METOANKN LLUKO/bI
«ARS-Sutoria» (Utanus) (tabn. 2).
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Tabnuua 2 — CpaBHUTENbHAA XapakTepucTnka YPIr

HavimeHoBaHve napameTpa 3HayeHue napameTpa, MM
Pa3paboTaHHas YPI
YPI «ARSSutoria»

O6xBaT noj, KoNeHHoM Yatleykol, M'slMs 168 170

O6xBart roneHy B MecTe Hanbo/bLLIEr0 Pa3BUTUA 180 165
NKPOHOXHOM MblwLbl, '

O6xBat rofieHN B MecTe HaMMeHbLLIErO PasBUTUA 152 156
MNKPOHOXHOW MblwLbl, H'H

O6xBaT rosieHy B Hanbosee y3kom Mecte, Y'Y 110 120

3 Tabnuubl BUAHO, YTO 3HaYeHMe napameTpa obxsaTa rofieHn B MecTe
HanbO/bLLEro PasBUTUS MKPOHOXHON Mblwbl B YPIT wkonbl «ARS-Sutoria»
3HAYMTENIbHO OT/IMYAETCA OT aHa/IOrMYHOIro NapameTpa NOCTPOeHHON Hamu YPTI.
B0O3MOXXHO, WMMEHHO 3TOW pasHMLEeil B MOMHOTHOM 06XxBaTe OOBLACHAKOTCS
npobnembl Nogbopa canor rno 06xeaty rofieHn, BO3HUKAKOLWME Y POCCUNCKUX
YKEeHLLMH.

Takum 06pazom, NoslyvyeHHble B pesysnbTare UCCMefoBaHWU nokasaTenu
MOryT ObITb MCMOMb30BaHbl A/ PeLleHVs aKTyaslbHOW 3a4ayv MOBbILLEHNSA
CTerneHn aHTPOMOMETPUYECKOrO COOTBETCTBUA caror napameTpam HMKHUX
KOHEYHOCTEN NoTpebuTeneil.

CnuncoK NCcnob30BaHHbIX MICTOYHUKOB:

1. TMoptHoBa A.B., Makcumosa W.A. ViccnefoBaHne acrnekToB
pauMoHaZIbHOro  nofbopa camor  XKeHCKOW  MosioBO3pacTHOM  rpynnbl.//
KoHuenuuun, Teopus, METOAMKA (hyHAAMEHTA/IbHLIX U NPUKAAAHLIX HAy4YHbIX
nccnefoBaHU B 0061acTV MHKIKO3MBHOTO [M3ailHa M TEXHOMOrn: CO0PHUK
Hay4HbIX TPYAO0B Mo ntoram MexayHapo4HOW Hay4YHO-MPaKTUYECKON 3a04HHOM
KOH(hepeHunn (25-27 mapta 2020 r.). Yactb 3. — M.: PI'Y um. A.H. KocbIrnHa,
2020.- 170 c.

2. AnaHaceHko B.I1. KoHcTpyunpoBaH/e 06yBM MaccoBOro npou3BoACTBa.
— Kunes.: TaxHuka, 1990. — 200 c.

3. KnwoyHukoBa B.M., KouetkoBa T.C. AHTponosornyeckne u
OMOMexXaHNYeCKNe OCHOBbl KOHCTPYMPOBaHUA W3AeNniA U3 Koxn. — M.:
Nernpom6biTnagar, 1991, — 192 c.

4. KmoyHunkoBa B.M., KouetkoBa T.C., Kaamta A.H. lpakTukym no
KOHCTPYMPOBaHUIO M3aeNnin N3 Koxkn. — M.: Jlernpom6biTnsaat, 1985. — 336 c.

© lNopTHOBa A.B., Makcnmoa N.A., 2020
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YK 675.02
MOZENb YHUOUKALN MEPBUYHOIO MY/NIbTU3ATPY3UMKA
OC HA BIOS, UEFI n SECURITY BOOT

Mpuxopbko .., Mokpsakos A.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa
ory oHuU HMMCKM PAH, Mocksa

Ha cerogHAWHNA aeHb Obln pa3paboTaHbl coBpemeHHble OC, KoTopble
JOCTUMAM  BOMbLUMX — BLICOT  MPUMEHEHUS B Pas3/IMYHbIX  OTPacssaX
MPOMbILLNEHHOCTU. COBpPEMEHHble TEXHOJIOTUM HEe CTOAT Ha MeCTe, U OHU
MOCTENEHHO MEHAIOT CTapble TEXHO/IOTUW HA HOBbIE.

B 1990-x-2000-x rogax MeHanacb akTMBHO KoHuenuua OC. Ecnu
BCMOMHUTbL, TO B Hayane 90-x nNOYTM BCE CUCTEMbI MCMOMNL30BAIN
Hu3koypoBHeByto OC DOS, koTopas XO0Tb M OT/IMYanacb MO Ha3BaHWIO,
(PYHKUMOHA/IbHbIM  OCOBEHHOCTAM M Mp., HO B LUENOM WMena camoe
NPUHLMNVAIbHOE Ha3HayYeHUe — OHa Oblfa O0GEPTKON MeXay 3arpy304HbIM
nHtepgericom (torga BIOS), KoTopbI TOrga He 0C060 YTO MOI MPENOXNUTb B
nniaHe paboTbl ¥ UMe NPUANYHOE YMCO OrPaHNYEHNIA.

1 nocteneHHo B aTu rofdbl OC cTanm pa3pabaTbiBaTb COOCTBEHHbIN aHaor
3TOr0 MepPBMYHOrO YPOBHA PaboTbl Ha ypoBHe 16-bit (Ha HEM CTapTykOT BCe
npoueccopbl 1A32 n AMD64, 1A64). OfHako B CKOPOM BpeMeHWU Kopropawms
Intel pewwwna peannsoBaTb COOGCTBEHHbIN 3arpy304Hblii UHTEpQeinc — EFI,
KOTOpPbIV ABMISETCA MO CBOEN CYTU MONHOLEHHbIM aHasiorom DOS. 1 B KoHUe
KOHLIOB pelunna 106asnTb B cTaHAapT EFI 2.2 mexaHn3m 6e30MacHO 3arpy3Ku.
KcTtaTtn, no cnyxam, B cneyudumkaumm 3.0 Bce peXxxmMMbl CTapble YAAYT B MPOLLSIOE,
N OCTaHeTCA TO/IbKO Security boot.

NTak, Ha cerofHs paspaboTaHbl 3 UHTepelica:

BIOS — camblii nepBbIi MHTepdeic ¢ MBR.

UEFI B knaccnyeckom BapmaHTe.

Security boot

Mexay HMUMKW BCEMMU eCTb [0BOJSIbHO CYLLECTBEHHbIE OTNYMSA (OCOBEHHO
mexay BIOS n UEFI). N Ha B3rnsag asTopa 66110 6bl pasyMHO B pamMmKax noaxoga
K aBTOMatm3aymm CUCTEM PacCMOTPETb MOZAENb, HA KOTOPOW MOTYT CTOSITb BCe
3arpy304Hble NHTEPJENCHI.

Co3gaHne mogenu yHuuKaumn. Ona Havana Oblno  6bl  HEMIOXO
OnpefenTb, a KakuM WHCTPYMEHTapUeM MOXHO BOCMO/b30BaTbCA  [/1S
NMoAo6HbIX 3afa4y. Mcxofd, U3 NMYHOrO onbiTa M MHopMauumn no gopymam,
BbINO/IHEHNA Pa3/IMYHbLIX PaboT Hauay4ywmm 06pasoM BbIMIAANT OpraHn3aums
MOZENn CnefyroLmm oo6pasom:

BIOS: grub4dos[1], grub2, syslinux. OcTanbHble y>ke ycTapenu, mbo He
NCMO/b3YHTCA.
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UEFI: Refind, Grub2, Clover, UEFI:NTFS (3arnyLuka ans nepekato4yeHums
c FAT Ha NTFS).

SECURITY BOQT: Shim, Preloader n Bootmgr.

Cpasy cnefyet OTMETUTb, YTO B LIENIAX KPATKOCTU U3N0XEHNS, aBTOp cpasy
BbIBEET MnepeyeHb WHCTPYMEHTOB, KOTOpbIMK CneflyeT BOCMO/1b30BaThCA,
npuyém HemeneHHO. Ho npexze CTOUT OTMETUTbL TOT (DaKT, YTO CYLLECTBYIOLLME
HbIHe 3arpy3ynKn peasin3oBaHbl Ha 6ase 2-X apXUTEKTYP:

CBepxaBTOHOMHbIe (He TpebytoT BcnomoratesibHon OC).

MpunoxeHna OC. HyxHa BcrnomoratensHas OC, Kotopasa 6yger
3anycKaTb NPUIOXKEHNE,

[0 norvke 1 No MyHKLUMOHaTY MOXKHO CKa3aTb, YTO NMepBblil TUM Naea1bHO
noaxoauT ana MawuH Ha BIOS, a BTopoi gna UEFI. MNMoatomy, gabbl COKpaTUTb
CMNCOK MOoJSly4nM CrefytoLLiee:

BIOS: GRUB4DOS [3] — abCOoNtTHbIA YeMNUOH MO TpeboBaHMAM K
cucTeme, 1 B yHKLMOHane no 3arpyske OC.

UEFI: Refind, NOCKO/bKY ABMSETCA rOTOBLIM MPUIOXEHMEM, U CNOCO6EH
noaxBaTblBaTb 3arpy>KeHHble nepeg HUM ApaviBepa FS. N ana peanvsaymu
mMexaHm3ma 3arpyskmn ¢ NTFS Bocnosb3yemcsi roToBbIM 3arpy3ynkom oT Rufus —
UEFI:NTFS.

UEFI SECURITY [4] - roTtoByto KombuHauuto Shim and Preloader,
KOTopasa No3BONAET MepeonpenennTb AN1A BCEX MOCNEAYIOLWMX 3arpy34ymMKoB TOT
K/04, KOTOPYHO YCTaHOBUT Shim.

Kpatkas cxema Habopa.

ToroByto 6/10K-CXemMy MOXHO NpeAcTaBuUTbL TakuM 06pasoM (CM. puc. 1).

QDI MaKeT MO VITIkaImm

oratidadus :> tues s
i ThropesRii
P

3arpyIIHE
0

TRFENTFS

s
Prelowd
e ::> Refind |:> refind cun

PucyHok 1 — KpuBas pasroHa TemnepaTtypbl BoAbl

[Mapy KommeHTapueB K cxeme: Shim n Preloader oTpabaTtbiBatOT C HY>XXHbIM
KMto4YoM B Habope, ecniv e B Habope HeT HagobHoCTM (HeT HeobX0AMMOCTU B
Security Boot), To Torga MoXHO0 CMefo cpasy MpUCTYNUTb UCMOb30BaHMIO Ha
BbIGOp:

eCcn Mbl XOTUM MOMUMO BCEro npoyero u 3arpysnteca ¢ NTFS, 10 and
3TOr0 MOXHO nokosngosaTtb ¢ USB Hakonutenem, U MNPUMEHUTb BapuaHT
pasmeTkn oT Rufus — nepBbiii ManeHbkuii FAT16, a BTopoit pasgen NTFS. Ha
NepBblil pasfen NoNOXWUTL BCE, UTO 3arpyXkaeTca [0 3ariyLwKky 1 BKIYas Heé
camy. Ha BTopoi Refind — 3arnyLuka nepeagpecyeT Kak 6yATo Bbl 3arpy»aeTechb
¢ NTFS co BCTPOEHHbIM JpaiiBepom.

nsa 3arpysku ¢ FAT — HanpsaMyto nonoxxmtb Refind.
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Ecnn e HyxeH Security Boot — To NpMMeHUTbL NpeaBapuTeNibHO Habop
Shim n PreLoader.

TakuMm o06pa3om, Oblna npuBedeHa MoOfeNb, KoTopas M03BONSeT
3)(heKTMBHO M MaKCUMa/ilbHO BO3MOXXHO YHMBepCa/ibHO (Hafo Y4ecTb, 4TO Y
grub4dos 1 Refind npu Bceil CX0XeCTM KOMaH/ ecTb pa3/inyms B CUHTaKCcUCE), TO
B Lie/IOM MoJsly4yaeM YTo AaHHasd CTPYKTypa no3BOAUT pa3paboTarb HOCUTESb, Ha
KOTOPOM OYyZeT He OAUH AUCTPUOYTUB, a HECKONIbKO M MPU 3TOM BO3MOXHOCTb
Security Boot gna NTFS, 4To B LefoOM ABNSETCA KpaeyrosibHblM KaMHem A1
C1cagM1HOB, C YH4ETOM pasmMepoB ANCTPUOYTUBOB.

Cnu1CoK NCNob30BaHHbIX MCTOYHUKOB:

1. MNpuxogbko A.N. Metogbl onTUMU3aLMKM MYNbTU3arpy30UHbIX U
YCTAHOBOYHbIX HocuTenen // HayyHas [AMCKYCCUA COBPEMEHHON MONOAEXMN:
aKTya/lbHble BOMPOCbI, [OCTMXXEHUS W WHHOBauuu. cOopHuk ctaten Il
MexLyHapoAHON Hay4YHO-MPaKTUYeCcKon KoHgepeHumn: B 2 4. 2018. ¢. 13-19. —
ONEeKTPOHHas Bepcus [naukaip.ru/wp-content/uploads/2018/03/MK-303-
C60opHUK-YacTb-1.pdf] — gocTtyn 4.04.2019

2. Mpuxogbko O.W. KcrepTHbIA aHanm3 3¢(heKTUBHOCTU 3arpy3ymka
grub4dos // SkcnepTHOE MHeHMe. cOopHMK cTaTeit |1 MexayHapoaHOW Hay4YHO-
NpakTU4eckon KoHgepeHunn. 2018, c. 13-14.

3. Mpuxogbko A.N. BKP: MeTtoabl aBTOMaTU3MPOBaHHOW YCTaHOBKM
MynbTM3arpysdmnka OnepaymoHHbix cuctem// PI'Y um. A.H. KocbirnmHa. 2019.

4. 3anyeHko A.A., Tpuxogbko A.N. AHAJIN3 3AIrPY304YHOIO
NHTEPPEWNCA INTELUEFI // TarapuHckme yteHns — 2019. C60pHUK Te3MCoB
Aoknagos XLV MexayHapoaHOW MONOAEXHON Hay4yHOW KoHpepeHuun: 2019.
C. 343.

© Mpwuxoabko A.U., MokpskoB A.B., 2020

YK 504.4.054

PA3PAEOTKA AJTTOPUTMA PACUETA CTEMEHW 3ArPA3ZHEHUA

BOAHOIO OB bEKTA CTOUYHbIMW BOAAMUW MPOMbILLUIEHHbIX
NPEAMPUNATIAIA

MpoHnH A4.B., N'yToposa H.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonormu. AnsaiH. ckyccTBo), Mocksa

Bonpoc AgonycTMmMoro cogepXXaHust 3arpsasHSIOLLMX BELECTB B pasHbIX
cpefax — OAMH U3 OCHOBHbIX B MPOMbILLIIEHHOW 3KONOrnn. MpaBubHbIA OTBET
Ha Hero onpegensieT HeobGXOAMMYK CTEMeHb OYMCTKM BbIOPOCOB U COPOCOB,
3KO0JIOTMYeCKyto 6e30MacHOCTb NMPON3BOAMMON UM NOTPe6ISeMO NPOAYKLUNN,
YTO HEMA/TIOBaXKHO B HACTOSILLIEE BPEMS.

B pgaHHOW paboTe Ans OLEHKWM BO3AENCTBUA COPOCOB CTOYHBLIX BOA B
rmapocgepy 6blna mMcnosnb3oBaHa AeicTeytowas B Poccuiickon deaepaumm B
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HacTosLee BpeMsa «MeTofmka pa3paboTKyM HOPMATUBOB AOMYCTMMbIX COPOCOB
BELLLECTB U MMKPOOPraH13MOB B BOAHbIE 00BLEKTbI 415 BOAOMO/b30BaTenein» [1].
OHa no3BONSeT yumTbiBaTb 0COBEHHOCTM cOpoca M caMoro BOAHOrO OOLEKTa,
TakMe KakK CKOpPOCTb TeyeHus, rnybumHa wmnuM BbicoTa cbpoca, KONNMYECTBO
BbIMYCKHbIX OTBEPCTWUIA, U3BUIUCTOCTb BOAHOrO 00bLEKTa U T.4. Pe3ynbTatom
pacyeTa ABNSAKOTCA KOHUeHTpaummn Ci 3arpsA3HsoLWEero BellecTsa i B BOAHOM
00BbEeKTe Ha PacCTOAHUM X OT CTaUMOHAPHOro MCTOYHUKA copoca (puc. 1).

C
mria

PucyHok 1 — [padmk 3aBUCUMOCTU KoHUeHTpauuin Ci(X) 3arps3HsioLLero
BeLLecTBa | B BOAHOM OOBEKTE HA PACCTOSAHWUM X OT CTalMOHapPHOro MCTOYHMKA
cobpoca

[N NHTerpabHON OLEHKM 3arpasHeHns rmapocdepsl i-mM 3arpAa3HAOLLAM
BELLECTBOM, COpacbiBaeMbIM CO CTOYHbIMK BOAAMW, WCMOMb30Ba/I MOAXOL,
npeanoXeHHbIn B pabote [2]. CornacHo gaHHOMY NoAXoAy AN OLEHKU CTEMNeHN
3arpsisHeHMsi BOAHOIO OObBeKTa uvCnoaL30Banu  KpuTepuid  Gi, KOTOPBbIi
NnponopuMoHasieH CyMMapHOMY YpPOBHIO 3arpsi3HEHUA rnapocdepbl  i-M
BELLIECTBOM, COPACbIBAEMbIM CO CTOYHBIMHU BOIAMHU:

x=XK
Gi = f C,-_'(X) dx. (1)
x=Xk0

OueBnAHO, 4TO KpuTepnin Gi 3aBNCUT OT XK. I103TOMY B BblpakeHUn (1) X
= XK BblOMpann ANid KaxX4oro i-ro Bewectsa Takum obpasom, 4tobbl Ci(x) =
0,1Cimax(x). lMpn Takoi NOCTAHOBKe 3afJayy 3HayeHWe XK A1 pPasHbIX
3arpsA3HALWMX BELLECTB, COpacbiBaeMbIX U3 OAHOI0 M TOMO YXe UCTOYHNKA, OyaeT
Pa3INYHbLIM.

Mo m3nueckomMy CMbICNy NPeAsIoXXeHHbI Kputepuid Gi xapakTepusyeT
M/IOTHOCTb 3arps3HeHns BOAHOI0O 06beKTa B rpaHMLax oT XKO A0 XK, T.e. B 30He
B/IMSHUS MPOMbILLMIEHHOTO NpeanpuaTna. MOXHO NPeanosiokKuUTb, UYTO YeM
MeHblLLe Gi, TEM MeHbLLIE HEraTUBHOE BA3/ENCTBME COPOCOB B 3TUX FPaHmLaX.

O6006LeHHass MHTerpa/ibHas oLeHKa 3arpsasHeHus rugpoctepbl G,
NCTOYHUKAMKN COPOCOB NPOMbILL/ICHHOTO TIpeAnpUATUs 0yaeT UMeTb BUA;

m n

G= Z Z G; (1.1)

j=1 i=1
rge m — 4ncno UCTOYHMKOB COpocoB; n — YWUCNO 3arpA3HAOLWMUX BELLECTB,
MOCTYNAaKLLMX B BOAHbIA 00BLEKT Yepes j-il ICTOYHUK BbIGPOCOB.

UuncneHHoe wuHTerpuposaHue 3asucumoctn Ci = Ci(x) npoBoamioch
meToZom  Tpameuwin  [3]. MeTtog TpaneuuMid  UCMOMb3YET  JIMHEWHYHO
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NUHTepnonauuio, T.e. rpagmk yHkummn Ci = Ci(X) npeacrasnsanca B Buge

NOMaHoK, coeanHatowein Toukn C(xi) n C(xi+1). B aTom cnyyae niowasib BCeu

(urypbl  (KpMBOMIMHENHOW  Tpareuun)  CKAadblBaeTcd U3 MNowajen

3/1leMEHTaPHbIX NPAMOMHENHBIX Tpanenwrii. Mnowaab KaxXaoin Takon Tpanewumm

paBHa NPOV3BeLeHNIo N0y cyMMbl OCHOBAHHI Ha BBICOTY:
C(xi) + C(Xit1)

s = > (X1 — Xj)- (2)

CkimaapiBasd 31v paBeHCTBa, MoflydaeM GoOpMyny Tpameyuin  Ans
YMC/IEHHOTO MHTErPUPOBAHMSI:
n

Xx=XK 1
L Ci(x)dx = EZ(XHl —x;) * (C(xp) + C(xi11)) (3)

=Xk0

Takuim obOpa3om, paspaboTaHHbIA anropuTM pacyeta WHTErpasibHOW
OLLeHKM CTENeHW 3arpA3HeHns rmapociepbl NPOMbILLIEHHBIMU NPEAnPUATUAMU
MO3BOJISIET OLEHMBATb HEraTvBHOE BO3MENCTBME MPEANPUATUIA Ha BOAHbIE
00beKTbl, CpaBHMBATb 3TO BO3[ENCTBME W nMpegsiaratb MeponpuaTus Mo
OpraHu3auum TEXHOMOMMYECcKOro npouecca, MUHUMUSUPYIOLWME  BpefHoe
BO3MENCTBME.

Cnu1CcoK NCNob30BaHHbIX UCTOYHUKOB:

1. MeToguka pa3paboTKn HOPMATUBOB AOMYCTMMbIX COPOCOB BELLECTB U
MWKPOOPraHN3MOB B BOAHble O00BLEKTbI A/19 BOAOMOMb30BaTENEN: NpPUKa3
MwuHMCTEpCTBA MPUPOLHLIX pecypcoB Poccuinickon defepaummn oT 17 fekabps
2007 roga Ne 333 (c m3meHeHmsamn Ha 31 wmona 2018 ropa). — TekcT :
3NIEKTPOHHbIN /[ MUWHUCTEPCTBO NPUPOAHbLIX pecypcoB P®d. — URL
http://docs.cntd.ru/document/902083726 (pata obpatleHuns: 02.04.2020).

2. T'ytoposa H.B., Ceansipos O.. ANroputm pacyeTa WMHTErpaibHOM
OLlEHKM CTeneHu 3arps3HeHns aTmocdepbl OpraHnM30BaHHLIMW UCTOYHMKAMU
BbIGPOCOB MPOMbILLMIEHHBLIX NPeanpusaTUiA // Bonpocbl COBPEMEHHOW HayKu W
NpakTuKn. YHusepcuteT um. B.W. BepHaackoro. 2020. Ne 1(75)/2020. C. 19-24.

3. byrpoe A. C. Hwukonbckmi C. M. Bbiclwiasg matemaTuKa.
AndhdhepeHumanbHoe MHTErpanbHOe ncuncneHme [TekcT]: Yueb. — 3-e usg., ucnp.
— M.: Hayka. I'n. pea. ¢ms.- mat. nnt., 1988. — 432 c.

© MpoHuH A4.B., 'yToposa H.B., 2020
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Y 1K 004.4:338.48
ABTOMATN3NPOBAHHAA CNCTEMA
YYETATOCTUNHNYHOI O XO3ANCTBA

Mysuukasa E.A., MuHaesa H.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

OpraHusosatb paboTy TrOCTMHUYHOrO KOMIMIEeKca C  MaKCUMaslbHOM
3PeKTMBHOCTEIO W B COOTBETCTBUM C  COBPEMEHHLIMW  MUPOBLIMM
Tpe60oBaHMAMMN MOXXHO TOJIbKO C UCMO/Ib30BAHNEM COBPEMEHHbIX KOMMbIOTEPHbIX
TEXHONOIMA. ABTOMAaTU3aUMEN YNPaBMeHUS TOCTUHWYHBIMKA  KOMMeKcaMm
3aHUMa/IUCb €Llle HEeCKONbKO AeCATUIETUA Has3afd B 3MOXY CO34aHWUA MepBbIX
aBTOMATU3MPOBAHHbLIX CUCTEM YrMpas/ieHus npeanpuatvemM. K Hactoswemy
BPEMEHN pa3paboTaHO [OCTATOMHO MHOr0 Pas/IMYHbIX CUCTEM YrpaB/ieHUs
FOCTUHMLEN KaK 3apybeXxHbIX, TaK U OTEYECTBEHHbIX, CPeAn KOTOPbIX MOXHO
Bbl6paTh Hambosee nogxoaawyro. Mpn He06XoAMMOCTM BCErfa MOXKHO CAeNnathb
HeobXxoAMMble 10PabOTKN C Yy4ETOM 0COBEHHOCTEN KOHKPETHON rOCTUHWLIbI.

ABTOMaTu3MpoBaHHaA cuctema ynpasneHns (ACY) roctmHuiubl — 370
cneuvanM3vpoBaHHbIA  MakeT  nporpammM,  obecneumBarowmini - paboTy
FOCTUHWUYHOTO MepcoHasia Ha CBOMX paboymx MecTax 1 onepaTvBHOE NMPUHATUE
PeLLeHNIA Ha BCeX 3aTanax TeXHOM0rMYeCcKoro LMKna, 0T pe3epBnupoBaHns MecT 0
MOJly4YeHns OTYeTa Mo AeATeIbHOCTM FOCTUHULI.

B Hawem cnyyae 06beKTOM 1CCneoBaHNsA SBNseTca «HeobbIKHOBEHHBIN
OTe/lb» — KOMMepYeckas opraHusauus, Kotopas npeaocTaBnseT ycayru Ans
BPEMEHHOIO MPOXXMBAHWUA >XWNbLOB. B AaHHYHO KOMnaHWio obpalyaroTcs
opraHusauum n pusnyeckme mua, YTodbl 3a6POHNPOBATb HY)XXHbIA UM HOMEP Ha
ornpezesnieHHbIN CPOK. BpOHMPOBaHMe OCYLLECTBNISAETCA KaK HanpsMyto Yepes caniT
Otens nnu no TeneoHy, Tak 1 Yepes calTbl-MOCPELHVKN.

[aHHble N0 OGPOHMPOBAHMIO 3aHOCATCA B MpPOrpamMMmy aeTomartu3almu
Otens, rae oTobpaXkaroTCs 3aHATbIE U CBOOOAHbIE HOMEPA M KO/IMYECTBO rOCTEMN.
B 3aBMCMMOCTM OT KONMYECTBA FOCTEA B KaXAOM HOMepe HY)XXHO nopobpartb
KOMNN/IEKT PacXO4HbIX MaTepuanos (LamnyHb, MblI0, MOMOTEHLA, MOCTENbHOE
6enbe 1 Tak fanee).

Bbin  npoBefeH aHaiM3 paboTbl CYLLECTBYHOLWEA MporpaMmMbl A1
aBToOMaTu3aumMy BefleHUst U y4yeTa rocTUHUYHOro xo3ssaictea (Project Libre). B
X0[e TECTMPOBaHUSA Bbl/IN BbISBEHbI CNefyoLLMe HeOCTaTKM:

OTCYTCTBYET BO3MOXHOCTb 06aBNeHNsA N U3MEHEHMSA OTHETOB U BbIGOPOK
[aHHbIX;

HET BO3MOXXHOCTW PefjakTUPOBaHNA (DOPM BbIBOANMBIX OTHETOB;

Henb3sa co3gaBaTb CBOKO B/l  pacxofHbIX MaTepuanoB Ha 6ase
YCTaHOB/IEHHOW NPOrpaMmbil.
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CnpoekTnpoBaHHadA WH(OPMaLMOHHaA CUCTeMa, NpeAHasHaydeHHas A/
BefleHUs yyeTa roCTMHWYHOIO X039MCTBa, BK/IOUYAET B Ce6A NPUIoXKeHne 1 6asy
AaHHbIX, KOTOPas COAEPXKNT MH(OPMALMIO O TEKYLLLEM COCTOSSHUM BPOHUPOBaHNSA
HOMepOB.

MMpunoXKeHNne WUMeeT NErknin N MOHATHBIA WHTepdeinc, No3BONSAIOLLMIA
npocmartpueartb, BBOAUTL W 06pabaTtbiBaTb WH(OPMALMIO, COCTaBNATb
OTYETHOCTb O CTOMMOCTM PAacXOAHbIX MaTepuasioB U AOMOSHUTENBHbIX YCIYT 3a
onpefeneHHbI nepuog [1].

Ha puc. 1 npefcTtaBneH WHTepP(eMC rNaBHOrO MEHK CUCTEMbI, rfe
HarnsgHO OTpaXkeHbl BCe e€ pasgenbl. Pa3fenibl MeHt0 MpeacTas/ieHbl B BuAe
OTAe/IbHbIX (DOPM.

PUCyHOK 1 — VIHTepdelic rnaBHOro MeHt CUCTEMbI

B KauecTBe CNpaBoOYHbIX faHHbIX ObINN BblAeNeHbI CefyoLLme:

Tapubl;

pacxofHble MaTepuasbl;

MOCTeNbHbIE MPUHALIEXHOCTH;

OKasaHHbIe ycnyru,

HOMepPHOW (hOHA.

[aHHble 13 3TUX CTPYKTYpP MpPefoCTaBNAalT Kak AeTaM3npoBaHHYHO
WH(OPMALMIO, TaK WM  YaCTUYHO MCMOMb3YKTCA HEMoCPeACTBEHHO  ANnA
BbIMO/IHEHWNA 9KOHOMUYECKMX PacHETOB.

OCHOBHbIM [OKYMEHTOM B X04e paboTbl ABMAETCA LOKYMEHT C YYETOM
MPOXXNBAHWNA KIMEHTOB (OKa3aHHbIe YC/yrn), B KOTOPOM PErncTpupyoTcs Aathbl
N 06Las CTOMMOCTb MPOXMBaHWA, MCXOAA M3 pacyéta CTOMMOCTM Tapudga u
[OMOJTHUTENbHbIX YCIYT,

[MporpammHble KoAbl CUCTEMbI pa3paboTaHbl cpeacTBamm a3bika Borland
Delphi 7 [2]. Ona BefeHus 6a3bl faHHbIX ucnonb3osaHa CYB/[ Sybase SQL
Anywhere 10 [3].

BHeapeHve [aHHON aBTOMaTM3MpPOBaHHOW CUCTEMbl AaeT BO3MOXHOCTb
3()(peKTMBHOIrO WMCMo/b30BaHNA HOMEPHOro (OoHAA W APYrvMx 3/1EMEHTOB
rOCTUHWLBI, &, CNefloBaTe/NbHO, YBE/IMYEHNS ee OXOL0B.
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YK 685.34.01 )
TEXHO/IOMSA M3rOTOBNEHUS TPAAVLIMOHHOW
MOHTIO/IbCKOW OBYBU

Mypaspopx A., Kapacesa A.W., KocTbinesa B.B.
Poccuiickuii rocyaapCTBeHHbIN YHUBEpCUTET MM. A.H. KocbirmHa
(TexHonoruu. AmsaiiH. ckyccTBo), Mocksa

[yTan — BbICOKME Camnorv M3 >KECTKON KOXW, YTEerjeHHble TOHKUM
BO/IOKOM M YKpalleHHble BbILMBKOW W anmniMKauuamm U3 KoXu. Jlesbld U
npasblii canorn TPaAWLUMOHHO OfMHAKOBOM (DOPMbl, HOCATCA C TO/CTbIMU
HOCKamMu 13 CTeraHoro nosnoTHa. TpaauLUMOHHbIE TyTaslbl UMEIOT 3arHyTble HOCKM
6e3 >KeCTKOro 3agHvka. MHOrme MHOCTPaHLbl OLLUMBOYHO CUMTAKOT, UTO 3arHyTble
HOCKW MOHT0/1bCKOM 06YBU — MPOAB/IEHNE YBAXKEHUA N GEPEXXHOI0 OTHOLLEHNSA K
3emne. OfHaKo, B MePBYK 0Yepefb OHM MO3BOJAKOT BE/IMKONMEMHO COXPAHATH
Tenno 6narogaps «Bo3ayLIHOMY KapmaHy» [1].

MOHronbCKne rytanbl pasnnyaroTca Mo TUMy OPHaMEHTA, KOJIMYeCTBY
Y30pOB Ha OTAeNbHbIX fgetansx canora. COOTBETCTBEHHO C 3TUM 00YBb
nogpasfenatoT Ha 8-mu, 12-Tu, 16-TM 1 32-yx opHaMeHTHbIE. Y30p Ha carnore
pacnonaraeTcs B CTPOro onpeaeneHHOM NopsAKe: BAO/Ib BEPXHEr0 Kpasi No KaHTy
— nepensieTatoLmMecs MonoCKM; OPHaMEHT W3 MPOLUMTON KOXW B 06/1acTu
NOABIKEK, HOCKA, NATKM, YIrO/IKax rofIeHNLLA NPULLIMBAETCA K COHO3KeE, U T.1. (puc.
1).

PUCyHOK 1 — TpaAnLMOHHAsA MOHT0/IbCKas 00yBb — ryTa
OO6yBb nNpefHa3Ha4anacb [N BEPXOBOM €3[bl, MO3TOMY XOAWUTb B HeW
TSXKENo M J0CTaTOYHO HeyA06HO. o pa3mepam OHa [0/HKHa 6blna 6bITb TaKoW,
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4TOObI 3aMo/IHATL MPOCBET B CTPEMEHU, He BbICKa/1b3blBaTb M3 HEr0 M NPOYHO
CTOSITb Ha €ro HWXHEN, ONOPHOIN YacTu, eCny Nowafb Ha4YHET BPbIKATLCA UK
noHeceT. [N'yTas1 Men NnLLb BCErO TP TUMOBbIX pa3Mepa, COOTBETCTBYSA pasmepy
CTPEMSAH MYXXCKMX, >KEHCKMUX W [ETCKUX cepen. MOHronbl Ha ynuue Bcerga
00yTbl, B OT/IMYME OT psga ApPYrvx Hapogos. Tak, pebeHOK 3-4 NeT ckopee
BblOEXWUT BO [BOP 6e3 XxanaTmka, 4eM HeobyTbiM. OO6YBb, Kak W ofexaa,
mMaTepuasioM, LIBETOM M [eKOPOM (KayecTBOM U KO/MIMYEeCTBOM) pas/iMyanach o
cocnosmsaM. COBpPEMEHHbIE  MOHFO/Ibl  HOCAT  OOTWMHKM, Ty, canoru
(habpnyHOro NPomn3BOACTBA €BPOMNENCcKoro obpasya. OAHaKo YacTb HaceneHus
HOCUT 1 HauMOHa/IbHY0 06YyBb [1].

3 TpagnumMoHHbIX BULOB 00YBM Npeob1afaroT carnory Xanxackoro Tuna,
MMeloLWMe pAaL  XapakTepHbIX feTaneid. [lpexae Oblnv pacnpocTpaHeHbl
crefyrole TUMbl 00YBUW: >XaHXWH (BOEHHbIE, «reHepasibCKue»), 6yaHNYHas
TpaguumMoHHas 00yBb: YPB34, 3axuuH, TOpryt wu 6ypatckas. OO6yBb
MOHTO/IbCKAX HapOAO0B MMEET Psf YepT, TUMUYHBLIX AN 60NbLUMHCTBA rpymnm,
npexzae BCero, O06OLWYy CXeMy TMOKPOs W U3rotoeneHus. OTanumMsa no
aTHOrpaMyeckmm rpynnam CBOAATCA K AeTanam (pacoHa 1 oTaenku [2].

BHyTpM rpynn, Kak MYyXCKas, TaKk W >XKeHckasd 00yBb TpaguLUMOHHO
pasninyaeTca pasmepaMu, OPHaMeHTOM, OTAE/NKON. PackpamBaeTcs Takasd 00yBb
Mo BbIKPOVKe — LAbMoHy, rae Kaxaas 4acTb FOMOBKWU (COKO3KM) M rofieHnLa
COCTOMUT U3 MapHbIX YacTei. MapHOCTb OCHOBHbLIX AeTasieil, CUMMETPUYHOCTb —
XapaKTepHas 4yepTa MOHIO/IbCKO 06yBM. O6YBb 0ObIYHO BK/IOYAET YeTblpe
[eTanv Bepxa: ABa rofeHvlla — Typuii, 1 aBe rofioBKU — 3ynar; HU3 obysu —
nofoLusa yn, hopma KOTOPOM 3aBUCUT OT (DOPMbl HOCKA TOJIOBKWU, @ NO3ITOMY
Bapbupyetca Mo rpynnam. Kpome OCHOBHbIX [eTajieil, WMEeKTCA WU
AOMOSIHUTENbHbIE AeTasn ANS 00LUMBKM, MPOKIaAKM 1 T.0. [1].

[Mpovuecc N3rotoB/ieHNs 06YBM COCTOUT U3 LEBATU ONepaLuil;

BblKpavBaHue AeTasen;

MPUKPEr/eHe OPHAMEHTOB — yran3 (eC/v OHW AO/MKHbI ObITb);

COCTpaynBaHve NOAKNaLAKN;

MPOKNafblBaHNE MEXAY rOSIEHNLLEM W F0/IOBKOI MOMIOCKU — 3y/arHbl — 13
KO3bE LBETHOW MSAFKOI KOXW, CMOXeHHble noronam. O6bIYHO B XaXacKux
carnorax WX MNPOK/afblBaloT B TPU CNOS, CrMOOM K BHeELUHeli CTOPOHe, a B
Y33MUYMHCKUX, OYPATCKMX, 6ApryTCKNX — B O[UH CNOMW;

COeflIHeHVe feTaseld rofIoBKK, rofieHnLa ¢ NpoKiagKkamu;

NPOKNafblBaHNe TPeX CI0eB COMHYTbIX MOMOCOK LBETHON KOXWU Mexay
MOSIOBMHKaMK carora ¢ rnepefHeil CTOPOHbI U CKpensieHne AeTanen nepefHen
4acTu U3HYTPY;

MPUKPEN/eHe MO BEPXHEMY Kpak ro/ieHuLla C BHYTPEHHEN CTOPOHbI
MOJIOCKM LiBETHOM KOXW, 0TBOPaYMBaHNe ee Ha IMLEBYHO CTOPOHY U 3aKpensieHmne
MO BHELLHe CTOPOHE rofieHNLLa. 31a 0TOPOYKa Ha3bIBAETCH IMXKIIP;

NPOKNablBaHMe 1 MPUKPENIeHNE TPeX C/I0EB COrHYTbIX MOMOCOK LBETHOM
KOXW MO BCeW ANMHE 3aroTOBKW canora, CoejMHAA N3HYTPY 06e NONOBUHKN;
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NPOKNablBaHNe ABYX CMOEB COrHYTbIX MOJIOCOK MeXAy rO0/IOBKOW U
MOAOLLBOI, MPUKPEN/IEHNE NOAOLLBbI.

3rotoBneHme MOAOLWIBLI  pacrpefenseTcd Ha NocnefoBaTe/bHble
onepauun. B HacTosLlee BpeMs NOAOLLIBA BbIKpanUBaeTCca U3 MIOTHON KOXW. B
CTapoe Bpems MofoLWBY TPAAWMLMOHHO KPOWIW U M3 MPOCTEraHHOro BOMJIOKa
LUNPAST, U U3 TKaHW. [lenatoT ee 1 U3 NPOK/IeeHHOM, 06bIYHO 6e/10ii TKaHW. Takyto
MOZOLUBY Ha3blBa/IM HaMbIH Y/, TO €CTb JOMALLHASA «CemeliHas» nogowsa. 1o
Kparo yBMaXXKeHHOW AeTain 13 KOXW NPUKNENBAIOT C/IOXEHHbIE BABOE PyOUMKOM
Hapy)Xy KOCble MOJIOCKM TOHKOW 6efloii TKaHW LWMPUHO 3-4 cM. Y 3afHuKa
npoKnagbiBatoT 16 psaos., Brnepeam — 12. Hocok 3arn6aroT BBepX, a 3aTeM CTaBAT
3aroTOBKY B XaTtaH (CyLUW/KY).

B npouecce fanbHenwero W3rotoefieHNs 00yBW BblKpPauMBalOT MATKUN,
HenpoCTeraHHbI TONCTbIN BOWIOK M MPULLIMBAKOT ero K nogowuse. C BHYTPeHHeNn
CTOPOHbI NMOBEPX TaKXKe MPULLNBAIOT KYCOK OYMaXKHOW TKaHW TuMna AuaroHaau ¢
MOAOTrHYTbHIMU BHYTPb KpasMu W MPUMETLIBAKOT TaK, YTOObl TKaHb HEMHOrO
3aX0A4MsIa Ha Xypa3, KOTOPbIA TaKKe NPOLUMBatOT HACKBO3b KPYMHbIMM CTEXKaMM
TONCTbIMX HUTKamW. K MofoLuBe MOArOTOB/IEHHOMO ryTtasia MPUCOEAUHAIOT C
BHELUHEN CTOPOHbI C/ION KOXM, N0 KOTOPbIM U NMPOKNaAbIBAKOT BHELLIHME CTEXKMN.
BHeLUHWIA CNOin KOXM NpW 3TOM MOAPE3atoT Tak, YToObl HUTKa He Oblna BUAHa
CHapyXu. Korga coeguHAT 3ynar v yn, TO 3ynar noarnbarT BHYTPb, 3aTeM
MPOK/aAbIBAKOT XaByaap, 3aTem npumBeatoT 1 yi. LLIoB npoxo4uT npu 3Tom Mo
Xypaa. lNMepeq 1 NATKa yalle BCEro yKpalleHbl Y30pHbIMM M0I0OCKaMU U3 3e/1eHOM
KOXXW, YKpalleHHbIMW BbIMyKNOW annaukauueid. INog canory Hagesaim oMMc —
TUN HOCKOB M3 BOIJIOKA, (DeTpa 1n NpoCTeraHHoOM Ha BaTHOM NPOKNafKe TKaHW.

B fomalLHMX YCNOBUAX UM Ha NPa3gHecTBax HOCUAN 1 00yBb N3 TKaHEMN.
O6pa3LomM Takoin 06yBW ABNAKOTCS MOHIO/IbCKME Carnorn 13 CykHa BULLHEBOIO
LiBeTa, 06LWMTbIE 3eMeHo TecbMOW. COKO3Ka carora U HU3 rofIeHULLA BbILUNTBI
LLE/IKOBbIM Y30pOM TaMOYypHbIM LUBOM; LBET LWenka TPagUUMOHHO 3e/IeHbIN,
XKenTbld, PO30BblA, NWNOBbIA. BHW3Y TroneHuUWw_a, nocepeanHe, Mexay
BbILLMBKaMWN — KOXaHas annnkauus 3e1eHoro Lseta. NogoLsa 06LmTa KoXei,
COOGCTBEHHO MO/OLLBA U3 TKaHW ToNWMHOM 20 MM. st nogowwBbl AnnHon 340
MM BbICOTa canora cnepegn — 440 mm, c3agn — 350 MM, LWMpUHa BBepXY — 240
MM, BHU3Y — 200 mMm.

HapsagHble canory MoOryt ObiTb BbIMOSIHEHbI M3 XXENTOro Lienka c
TUCHEHbIM PUCYHKOM, O6TAHYTbIM MO BEPXY U LIBaM rosiy6ou TeCbMoi. BHyTpK
— KpacHas CyKOHHasi Nnofknafka, nofoLuBa o6LmnTa Koxe 1 TeCbMOW, Kpasi —
3eMeHoin Koxen. TonwmHa nogowwsbl 30 MM; BbicoTa canora cnepean — 380 mm,
c3aau — 250 MM, npu gavHe nogowsbl 230 MM, WUPUHON 170 MM. KOHCTPYKLMS
carora npucrnocobneHa 4na e3fbl B XXECTKOM cefJie, ObICTPOM CKaykM CTOS Ha
CTPEMEHU, MMEET MaCCUBHYHO 3a[JHIOHO YaCTb.

B 53 kunometpax OT YnaH-batopa HaxoguTCA My3eilHbIA KOMIIEKC
LlomxxuH bongor co crtatyeir YumHrucxaHa. OAHMM K3 3KCMOHATOB 3TOrO
KOMMJIeKca ABNAETCSA OrPOMHbIA MOHIObCKMI ryTan (puc. 2).
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PUCYHOK 2 — Camblil 60/1bLLIOI ryTan B Mmpe

Pa3mep 3Toro skcroHarta BneyaTnseT. BbicoTa rytaia — 9 MeTpoB, 4TO
9KBMBA/IEHTHO BbICOTE TPEXITAXKHOIO 0Ma, ANNHA ryTana — 6 MeTpos, a LWMpnHa
— 2 MeTpa. [na npou3BOACTBa 3TOM0 TMrAHTCKOrO MOHIO/IbCKOrO canora
noHagobunmncb 225 WwKyp 6bikoB, 120 KBagpaTHbIX MeTpPOB BoMnoka, 4500
METPOB BepeBKM, 180 KBajpaTHbIX MeTpoB Xosncta, 13 m3 apeBecuHbl U 300
NNTPOB KJies.

ObpallleHe K 3THOKYNbTYPHON TemMe B TBOPYeCTBe [uM3aliHEPOB,
MCMO/Ib30BaHNE pPa3/IMyHbIX OPHAMEHTOB B 00YyBM SIBNAETCA MNPOSIB/IEHVEM
NHTEepeca K 3CTETUKe N TpaauumMsaM MCTOPUM BOCTOYHBLIX Hapogos [3]. B mnaee
CO3[aHMs  KOMNEeKUMM  MOXET  NPeACTaBNATbCA  COBPEMEHHBIA  KYNbT
BOCTOYHOA3MATCKOr0 MOKO/IEHUSA. ITO APKasd IMYHOCTb, KOTOPAs BbIPXKAET CBOO
NHAVBUAYATbHOCTb, POMaHTUYHOCTb, MPOCTOTY, 3/IEFAHTHOCTL M POCKOLLbL. Ha
OCHOBE UCCNefoBaHUA TEXHOMOMMN W3roTOB/IEHNA TPaguUMOHHOW 00yBU B
COYeTaHUM C MNPOrHo3amMy OCHOBHbIX COBPEMEHHbIX TPeHAOB, pas3paboTka
KONNeKLUMA MOLHOIO XXEHCKOro acCopTUMeHTa 06yBM Ce30Ha BeCHa-0CeHb OyaeT
BeCbMa aKTya/lbHOI 1 COBPEMEHHOM [4].

Cnu1CcoK 1Cnob3oBaHHbIX MCTOYHUKOB:
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YK 687.13
PA3PABOTKA KOMNEKUMWM YTEM/IEHHOW AETCKOW OAEXKAb!
C NMPUMEHEHMEM CBETOOTPAXKAILLEV TKAHU
B CTU/IE «M34YBOPK»

Mywkapesa E.HO., YaneHko E.A.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

OcHOBHas 3aflaya LUBEMHOrO MPOW3BOACTBA — YAOB/ETBOPUTL CMPOC
nokynartene B MPUOOPETEHUM KavyeCTBEHHOW, YA0OGHOM M pa3HO06pa3Hoi
OfeX[bl, MO3TOMY BO BCEM MWPEe MOXXHO BCTPETUTb 6O0/bLUOE KONMYECTBO
Pa3INYHbIX LUBEMNHbLIX «TUraHTOBY», atesibe, Pabpunk 1 HeGOMbLINX NPeANPUATUN,
KOTOpbIE B MOrOHe 3a MePBEHCTBOM Ha PbIHKe, NepeHachILLatoT ero.

PbIHOK 3VMMHE BepxHel oaexabl 4na AeTell NpeACTaB/eH LUMPOKUM
aCCOPTMMEHTOM, HO KaXXAOMY POAUTENHO XOYeTCA He TONbKO KOMMOPTHOW U
6e30nacHoi, a TaKXKe APKOM 1 OPUTUHASIbHOW OAEXAb!, BbIAENAIOLWEN NX AeTen
N3 «TOMMbI».

Brnarofaps HabnOLeHWAM 3a XKMBOM NPUPOLOM NOSIBUIUCL MHOIME
reHnanbHble N306PETEHNSA, K NPUMEPY, CBETOOTPaXKAIOLLME 3/1EMEHTbLI B OLEX[E,
ABNAIOLLMECH Ceiyac aKTyaslbHbIMK, @ B e TCKOW eLLe 1 0653aTe/lbHbIMU.

B ocHOBY CBeTOOTpaxatoLlei TKaHW ferna paspaboTka kartagorta (1im
CBETOOTpaXkaTens, peTpopediekTopa WAM (iMkepa) — W3OeNUs, MOKPLITOro
CBETOBO3BpALLAOLLE MNIEHKOW. KaTadoTbl BbIMNOMHAOTCA B BUAE BbIMYK/I0M
NpaBWIbHON MMpaMuibl, TOHKOrO MOJIMMEPHOIO /INCTa U CBETOBO3BpPaLLatoLLei
MO/IMMEPHON TKaHW. FAPKOCTb OTPaXKEHHOro CBeTa 3aBUCUT OT LiBeTa TKaHW.
TemHble TKaHM 60/bLUe MOroLWaoT, CBET/bIE — OTPaXKatoT CBeT. KartaopHble
TKaHW UCMO/b3YHOT KaK 3/1eMeHT 0feXx/bl, 00yBU, PrOK3akos U T.4. [1].

CseTooTpaxaroLas TkaHb — 3TO AOMNOJHUTeNbHas Mepa 6e30macHoCTy,
MoBbILLAOLLAA BUAMMOCTb YesloBeKa B TEMHOE BPEMS CYTOK.

Takyl0 TKaHb MOXHO MCMNOMb30BaTh Kak MOMHOCTHIO A1 M3rOTOB/IEHUA
OfeX[bl, Tak U 4719 BCTaBOK. O4YeHb MOnynspHO MPUMEHEHUE TaKMX BCTABOK B
CMOPTMBHOW 0feX[e.

[M34BOPK — BUL PYKOZENUs, B KOTOPOM Lie/IbHOE M3JeNine CLUMBAETCH U3
NOCKYTKOB TKaHW MO NPUHLUMNY MO3auKu. ECnv paHblue KYCOYKW CLUMBAIN B
XaOTUYHOM MOpsiAKe, TO ceyac CTa/iM NPUAYMbIBATb KpPacuBble CXeMbl,
pas/inyHble LWAab/IoHbI.

CTOYHNKOM BLOXHOBEHUA CO3L4aHWNA KOMMEKUUN CAY>XUT WTHOCTPaLms
Xy[oxHuKa Xonnm KnugptoH-bpayH. Y Hee CBOI CTU/Ib MOAAYN, MOHbIA YyBCTB,
akcnpeccun. Ee wunntoctpaumy Becenble, 030pHble. B cBoux paboTax oOHa
CMeLUMBaeT TPagULMOHHbIE M COBPEMEHHblE CTUAN. W3 TpaguuMOHHBbIX X.
KnugpToH-bpayH wmcnonb3yetr rpafuky, >XMBOMUCb, & W3 COBPEMEHHbLIX —
annavkaumun, konnaxu. Ocoboe MecTo B ee paboTax 3aHMMaeT JI0CKYTHas
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TexXHUKa [2]. VIMEHHO 3TO WCNOMHEHWEe B3STO A4 [a/ibHelero co3gaHus
KONeKLMN,

Co3faHvne KOMNEKUUM B NIOCKYTHOM TEXHWKE MO3BOMISET CBECTU
MeXX/ieKasibHble MOTEPU K MUHUMYMY, a 3aMeHa HEKOTOPbIX 3/1EMEHTOB Y30pa Ha
CBETOOTPAXKAILLYIO TKaHb [ef1aeT KOMNEKUMIO YHUKAIbHOW 1 addheKTHOW. Tak
e 0TnagaeT Heo6X0oAMMOCTb WUCMOMb30BAaHUA OTAE/bHbIX CBETOOTPaXKatoLMX
3/IEMEHTOB, T.K. TKaHb, 06/1a/jat0LL|ast TEMU YKe CBOMCTBaMU, BMOJIHE 3aMEHSET UX.

cnonb3ys MCTOYHUK, NOJ06paHbl OCHOBHbIE LiBeTa [4]. MpeacTaBnseM Ux
B KaXXA0M pucyHKe. Kak aTo 6yzeT BbIrISAeTh, Kakoi LBeT byaeT npeobnasaTs,
KaKas HaCblILWeHHOCTb. B KOMMO3unLmMmn NpeobnafatoT CUHWIA, KPacHbI, 3e/1eHbIi,
6exeBblIi LBeTa (puc. 1). Tak Xe eCTb YepHbIA — OH NPUCYTCTBYET B 00YBK, ECTb
Genblii — OH B Mexe MoOMIoHa.

PucyHok 1 — LiBeToBas nanmtpa paspaboTaHHO! KONNEKLMN
Onpeaenv BLLKCH C LIBETOBOI raMMOii KaX0ro pPUCYHKE, OTPICOBbLIBAETCS
KOMNEKUMs B OKOHYaTeNbHOM BUge (puc. 2).

PucyHOK 3 — Konnekums 3uMHUX KYPTOK AN AeTei B CTUe «MeUYBOPK»
Cnu1CcoK 1Cnoib30BaHHbIX MCTOYHUKOB:

1.
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D1%84
%D0%BE%D1%82

2. https://www.livemaster.ru/topic/1293353-ocharovatelnye-illyustratsii-
holly-clifton-brown

3. MpeobpaxeHckas N.B. MeToabl NPOEKTUPOBaHMS B An3aiiHe 04eX[bl.
NeKuMs no gucuunivHe «BBefeHMe B TEXHOMOTUKO AM3aiiHa  OfeXAbl»
[GnekTpoHHbIn  pecypc]/  W.B.  TpeobpaxeHckas//  bnor  VpuHbl
MpeobpaxeHckoit, 2015. — 17 gekabps. Pexxum goctyna: http://irapr.ru/nekymns-
MEeTO/bl- NPOEKTUPOBaHNA-B-AM3ain/

4. https://coolors.co/

© lNMywkapesa E.FO., HaneHko E.A., 2020
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YK 677.017
CPABHEHUE TEKCTU/IbHbLIX MATEPVAJIOB,
MCMOJb3YEMBbIX ANS 3ALLVTLI OT TEPMUYECKWX PUCKOB
SNEKTPUYECKOWN OYT

MywkunHa X.C., WycTos HO.C.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B 271eKTpo3HepreTMYecko oTpaciv OAHMM M3 OMNacHbIX BO3AENCTBUIA
ABNAETCA 3NIEKTPUYECKas ayra.

AneKTpuyeckas fyra — aTo 3/1eKTPUYECKNii pa3pss B rasoobpasHoin cpese,
MPeACTaBNAOWMIA  COO0M MNa3MEHHbIN  KaHan MeXay pPasHOMONAPHbIMU
aNnekTpogamu. Temnepatypa B LEHTpe anekTpuyeckoin ayru gocturaet 15000-
20000°C. 3TOT MOLLUHBIIA TEMI0BOIN NMOTOK U ABMISETCA OCHOBHbLIM MOpaKatoLL MM
(haKTOPOM MpW BO3LENCTBUM 3NEKTPUYECKON AYrW, NMPUBOAALLMM K CU/IbHBIM
o)XKoram, HepeaKo C fleTa/lbHbIM UCXOOM.

OO6blyHas ofexpaa noj BO3L4ENCTBMEM TeM/0BOM 3HEPrUM MrHOBEHHO
BCMbIXMBAET, CUHTETMYECKME BOJIOKHA MN/ABATCA MPAMO Ha KOXE YesloBeka,
yCUNMBas CTpafaHna U yBenumBas CTeneHb 0XXOros. Bce 310 npoucxoauT 3a
[ONN CEKYHAbl, W OKa3aTb MOMOLb MPaKTUYeCKM HEBO3MOXHO. [loaTomy
OCHOBHbIMW TpeboBaHWAMM K OfeXAe, 3alMuialolleir OT BO34encTBus
3NIEKTPUYECKOW OYrK, ABNAOTCA OTCYTCTBME OCTATOYHOIO FOPEHUs U TNeHWUs,
CTOMKOCTb K BCNapbiBaHWO (pa3pbIBYy) MNP BO3AENCTBAM 3NIEKTPUYECKON OYTW.
Cneuogfexaa Ao/mkHa 06ecrneymBaThb 3aLlMTy OT TEMNJI0BOro NOTOKA, UCXOAALLEr0
OT 3/IEKTPUYECKOM JYTW.

MaTepuasbl 419 U3roTOBMEHUA KOCTIOMOB [ANS 3alWMTbl MepcoHana oT
BO3[ENCTBUNA 3NEKTPUYECKO fYTN He AO/DKHbI NOAAEPXKMBATL TOPEHME, a TAKXKE
[AO/MKHbI  MMETb CBOMCTBO 6/10KMPOBaTb  TEMI0BOA MOTOK, MAYLWWA OT
ANeKTPUYEeCKon ayru. Takue martepuanbl LeNATcs Ha [Ba OCHOBHbIX Knacca —
CUHTETUYECKME W HaTypasibHble (X/I0MOK, WepcTb U T.4.). peMMyLlecTso
HaTypa/lbHbIX OFHECTOMKMX MaTepuaioB — 3TO KOM(OPT, BbICOKME MOKasaTenu
3aLUMTHBIX CBONCTB 1 60/1ee HM3KasA LieHa. MOoCKONbKY KOMMIEKTbI A1 3amThbl
NMepcoHana OT BO3AENCTBUSA 3/MIEKTPUYECKON [Ayrn npefHasHayeHbl  Ans
KabKOHEBHON HOCKM B TeYEHNe BOCbMMUYACOBOIo paboyero AHs, T0 paboTHUKY
HeobXoAMMO 06ecrneUnTb MakCUMabHbIA KOMGOPT. s obecnevyeHns 3awmThbl
Tefla 4enoBeka OT TenjoBOro MOTOKa, WMAYLEero OT 3/eKTPUYECKON Ayru,
HeobX0AMMO  MCMOMb30BaTb TKaHM CO  CTabW/bHbIMW  OrHE3aLMTHbIMU
CBOMCTBaMMW, KOTOPble COXPaHAOTCA Ha BECb CPOK 3KCM/lyaTaLuy KOMMNJIEKTa.

B pesynbtate npoBeAeHHOrN0 WUCCMeAOBaHUA METOAOM  MPUYUHHO-
CMe[ICTBEHHbIX CXeM OblI0 OLEHEHO B/IMSHME MOKa3aTeNeil Ha KayecTBO
nccnefyeMoro o6bekTa M BblOpaHbl OKasblBalOLLME HanbosbLlee BVMAHME Ha
KayecTBO MmartepuanoB [1]. 3HauMMbIMK MOKa3aTeNssMM KayeCTBa OKasa/nCb
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CTOMKOCTb K  TEPMWYECKOMY  BO3OEWCTBUIO  3MIEKTPUYECKON  Oyru,
TEPMOCTONKOCTb, OFHEeCTOMKOCTb B TeueHun 30 C., BO3LYXOMPOHULAEMOCTb,
CbIPbEBOW COCTaB.

B Tabn. 1 oTpaxeHbl pe3ynbTaTbl NPOBEAEHNS UCMbITaHWIA CUHTETUYECKNX
W HaTypa/lbHbIX MaTepuasioB Bepxa, WCMNO/b3yemblX A1 WN3roTOB/IEHNSA
creyunanbHbIX KOCTIOMOB 14 3aLMTbl OT TEPMUYECKUX PUCKOB 3/1EKTPUYECKOIA
ayru [2]. B nepeyveHb MCNbITaHWIA TaKXKe BOLLIM Hanboee 3Ha4MMble NoKasaTenu

KayecTBa, BbIAB/IEHHbIE METOLOM MPUUYNHHO-CNELCTBEHHbLIX CXEM.
Tabnuua 1 — CpaBHUTENbHbIE Pe3y/bTaTbl UCMbITAHWIA

CWHTETUYECKWI MaTepua

Hatypa/ibHbIli MaTepuan

CblIpbeBOli COCTaB 100% apamug 90% xsnonok, 10% MA
BK/HOYas aHTUCTATUYECKOe BK/1H0Yas aHTUCTATUYECKYIO
BOJIOKHO HUTb

[MoBepxHOCTHAsA NNOTHOCTL, | 220 300

r/m?

B034yX0NpoHNLaeMOCTb, 50,1 443

ov3/v2e

["mrpockonmyHocTs, % 6,8 15,7

CTOMKOCTb K UCTUPaHUIO, 6000 6000

UMKIbl, He MeHee 350

PaspbiBHas Harpyska, H 1200 1150

Pasgupatoulan Harpyska, H | 80 40

TepmMOoCTOMKOCTb He BOCMNaMeHseTcs, He BOCM/1AMEHSEeTCS,

Temnepatypa (260+£5)°C He nnaBsuTcs He MnaBnTCH

OrHecToKOCTb B TEYEHUN
30c

He roput, He Tneet 1 He
pacnnaenATLCA NPU BbIHOCE U3
nnameHun. OTcyTCTBYET

OCTaTOYHOE rOpPEHNE N TNIEHNE.

He roput, He TneeT u He
pacnnasniATLCA NPU BbIHOCE U3
nnameHun. OTCyTCTBYET
0CTATOYHOE rOpeHuEe N T/IEHVE.

CTOIMKOCTb K TEPMUYECKOMY
BO3AENCTBUIO
ANEKTPUYECKON Ay

12 kan/cm?

16 kan/cm?

Micxoas ©M3 nonyyeHHbIX pesynbTaToB, MOXHO CpPaBHWUTbL MNOKasaTenu
KavyeCTBa ChneunasibHbIX KOCTIOMOB A/14 3allUTbl

3NEKTPUYECKOW AYTW:

OT TEPMWYECKMX PUCKOB

KOCTHOMbI N3 CUHTETNYECKOIO MaTepuasia bonee nerkue;

rMrPOCKOMMUYHOCTb KOCTHOMOB U3 HaTypasibHbIX BO/IOKOH B Ba Pa3a BbiLLe,
4yeM U3 XMMNYECKKX;

B YacTu (PU3NKO-MeXaHUYECKMX MoKaszaTenen (CTOMKOCTb K UCTMPaHUIO,
paspbiBHasA M pasgupatollas Harpyska) oba marepuana cooteetcTBytoT TP TC
019/2011 [3]. TMpun 23TOM (U3MKO-MEXAHMYECKMEe TMoKasaTein TKaHu
HaTypa/ibHOro Marepuana HecKO/IbKO MeHblle, YeM aHa/IormyHble nokasaresu
CUHTETUYECKOro maTepuana;

YPOBeHb 3aLMTbl OLHOC/IOMHOIO KOCTHOMAa M3 HaTypaslbHOro marepuana
He3Ha4YMTeNbHO BbiLLe.
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Cnncok ncnosib3o0BaHHbIX UICTOUYHUKOB:

1. AasbigoB A.®., LWyctoB HO.C., KypgeHkoBa A.B., benkuHa C.B.
TexHW4yeckasds  3KcnepTuMsa  MPoAyKUMU TEKCTU/TbHOM 7 Nerkow
NPOMbILLNEHHOCTU.- M.: DOPYM: NH®PA-M, 2014. — 384 c.

2. TeKCTUNbHOE MaTepuanoBeaeHme: nabopaTopHbIin NpakTukym /LLIycToB
HO.C., KuptoxmH C.M., asbigos A.®. [ gp.]. M.: UHOPA-M, 2016. — 341 c.

3. TexHunyeckuit PernameHT TamoxkeHHoro Coto3a TP TC 019/2011 «O
6e30MacHOCTY CPeACTB NHANBUAYANILHOW 3aLLMTbI».

© lMNMywkunHa XX.C., LycTtos FO.C., 2020

YK 38
COBEPLUEHCTBOBAHWE MEHEI)KMEHTA
MPOMBILL/IEHHOIO MPEAMNPUATUSA
HA OCHOBE BHEAPEHUSA MH®OPMALIVMIOHHbIX TEXHONOMIA
MS PROJECT 2019

MweHnYHbIN A.H.
MOCKOBCKUIA (hMHAHCOBO-topuanyeckuin yHmeepenTeT M®PHOA, Mocksa

dunatos B.B.
MOCKOBCKUIA roCyjapCTBEHHbIV YHUBEPCUTET MULLEBLIX NPOU3BOACTB, MOCKBa

B fpaHHOM cTaTbe pacCMOTPEHbl  BOMPOCbI  COBEPLUEHCTBOBAHUA
MeHe[>KMEHTA  MPOMBILLIEHHOrO  MPEANPUATUA  Ha OCHOBE  BHEAPEeHUs
NHOPMALMOHHbIX TexHonornmi MS Project 2019. YcTaHOB/EHO, 4TO B
COBPEMEHHbIX PbIHOYHbIX YCMI0BUAX MEHEMKMEHT NPEANPUATAA 415 MOBbILLEHNS
3 (PeKTMBHOCTU LOHKEH NCMOMNBb30BATL NHPOPMALMOHHbIE TEXHOMOTNN.

OCHOBHbIM pPe3y/ibTaTOM BHefApeHWs MPOEKTHOro ynpaeneHWs Ha 6ase
Microsoft Project ctaHeT pagnkanbHOe COKpalleHMe CPOKOB BbiBOJAA HA PbIHOK
HOBbIX YC/Yr MPOMBILLIEHHOIO NPeAnpuATUA. Kcnonb3oBaHne 6yMaxXHOro
AOKYMEHTO0060pOTa U 3/1IEKTPOHHON Mepennckn U3psAHO 3aMefistoT CcTapT
Noboro npoekTa MPOMbILLMIEHHOTO MpegnpuATnsa.  BHeapeHve paboumx
npoueccoB Ha ocHoBe Microsoft Project No3BOMWUT 3HAYMTENIbHO COKPATUTb
neproa MH1Unanm3aumm npoeKTos [1].

O6blyHO paboTbl  JEKOMMO3UPYKOTCA [0 YPOBHA, Korga Jierko
OLLeHMBAKOTCA pPe3y/bTat paboTbl 1 CPOKM ero NonyyeHus. Takas nepapxmnyeckas
CTPYKTypa NpoeKTa MOXeT ObITb NpefcTaB/eHa B B1Ae 6/104HON AmarpaMmbl.

Tak Ha nNepBOM 3Tare NpPoeKTa npessaraeTca NposefeHve 06cnefoBaHNA
MPOMbILLNIEHHOTO NPeAnpuATUA. B yacTHOCTW, 06CneoBaHNe annapaTHON YacTu
(mapk  KOMMbKOTEPHON  TeXHWKM), 06cnefoBaHMA  MNPOrpaMMHOM  YacTu
(ucnonbzyemoe  MO), a Takke  o06cnefoBaHMe  GU3HeC-NPOLLECCOB
MPOMBILL/IEHHOTO MPeLNPUATUS.

Ha BTOpoM 3Tame npoekTa MpefyCMOTPEHO 3aK/IloYeHWe KOHTpakta C
NOTeHLMaIbHbIM MOCTaBLUMKOM NPOrpamMmmMHOro obecrieyeHmsi 1 060pyL0BaHUA.
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Ha TpeTbem 3Tane npegycMoTpeHa pa3paboTka TeXHWYEecKoro 3ajaHus
npoekTa.

Ha ueTBepTOM 3Tane, Ha OCHOBaHWM YTBEPXXAEHHOTO TEXHWYECKOro
3afjaHnsA,  OCYLLUECTBMIAETCA  3aKyrka MporpammHOro  obecrneyeHus U
0bopyaoBaHus.

Ha naTom 3Tane npon3BOAMTCA YCTaHOBKA 3aKYr/IEHHOr0 060pYyA0BaHNA 1
nporpaMMHOro obecriedyeHus. Tak e Ha [aHHOM 3Tare OCYLLECTB/AETCA
06yuyeHVe nonb3oBateneit pabote B cpegde Microsoft Project.

LLlecToin 3Tan npoekTa npeLycMaTpUBaeT OMbITHYHO 3KCMayaTauuio
Microsoft Project. [poBefeHMe MWNOTHONO MNPOEKTa MO3BO/IUT BbISIBUTb
BO3MOXHble HEAOCTAaTKN M OCYLLECTBUTb A0PabOTKY CUCTEMBI.

Ha  cegbMOM  3Tame  OCYLLECTBMSIETCA  3aKpbITMe  MPOEKTa.
[MoAroTaBNMBaeTCA OTYET O BbIMOJIHEHUM MPOEKTa, NPOBOAUTCA OOHOBMEHME
KOPMopaTMBHOW AOKYMEHTaL MU,

Tak, Hambos/bLIy0 A0/ MPOEKTa MO MPOLO/HKUTENILHOCTU 3aHUMAET
nepBbI 3Tan — npoBefeHWe obcnefoBaHUs. Ha gaHHOM aTarne naaHupyeTcs
3aTpaTnTb 38% OT BpeMeHU peann3auumn BCero npoekrta. BTopbiM Mo 3atparam
BpeMeHNn ¢ pgoneii 18% sBnsietcd wectod aTan  npoekta (OnbiTHas
aKcnnyartayus).

Crepyrowmm no 3atparam BpemeHuW criedyeT TPeTUin atan — pa3paboTka
TEXHMYECKOTrO0 33aHus.

BHeapeHne Microsoft Project 2019 no3BoiMT aBTOMaTM3MPOBaTL U
YCOBEPLLEHCTBOBATH C/eAYyHOLLMe OCHOBHbIE MPOLLECChI: NIaHNPOBAaHWE NPOEKTa;
KOHTPO/1b UCMOMHEHWS NMPOEKTOB; NOCTPOEHKE OTUYETOB MO NPOEKTY [2].

BHegpeHne Microsoft Project 2019 no3BoAuT  MPOMbILLIEHHOMY
NPeanpuATAIO  ONEepaTUBHO MOMyYyaTb MH(OPMaUMO O XO0f4e MNPOEeKTa;
OCYLLECTBUTb WHTErpaumio C M3BECTHbIMM Mporpammamu cuctembl Microsoft
Office, MOWHBLIM  (YHKLMAM  OTYETHOCTW, a TakKXke Yynpas/isgemMomy
NJaHMPOBaHWIO, MacTepam 1 rmokum cpegcrteam (puc. 1) [3].

PucyHok 1 — CTpyKTypa 3aTpayeHHOro BpeMeHU Ha peasim3aumio KaXkaoro arana
npoekTa BHeapeHns Microsoft Project 2019

Kpome TOro, BO Bpems MNpoBefdeHUs paboumx COBeLlaHWin TpebyeTcs
OrMepaTMBHO BHOCUTb M3MEHEHUSA B MPOEKTbl. JTa BO3MOXHOCTb MOXET ObITb
peasM3oBaHa C MOMOLLbIO (YHKUUW PefaKTUPOBAHWA HEMOCPeLCTBEHHO B
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Microsoft Project yepe3 Project Web Access. Nomumo o4veBngHoro yao6crea,
3TO TakXke NO3BO/SET ONTUMM3NPOBATL PacXoAbl Ha 3aKynKy nuueH3nn. Kpome
TOro, B Project BCTPOEH yA06HbIN MexaH13M rnepepacnpeenieHns pecypcos npu
nomowy «InaHMpoBLLMKa KOMaHAbl». A MHTErpupoBaHHbIin Portfolio-moaynb
Mo3BOIAET (hopMasiM30BaTb M aBTOMATU3NPOBATL NPOLELYpbl 0T6Opa MyyLLMX
NpoekToB [4].

B KauyecTBe cfefyrolmx LaroB no passutuio UT-MHDPaCTPyKTypbl U
YMNPOLWEHN0  paboTbl  COTPYAHWKOB  MPOMBILLJIEHHOTO  MPEeAnpuUaTUs
npesnaraeTca MOCTPOEHUe eAUHOro MHQOPMaLMOHHOIO noprtasa Ha 6ase MS
SharePoint Server [5].

Kpome TOro, Ha ocHose nsatgopmbl GM3HEC-NPOAYKTUBHOCTN Microsoft,
6narogaps KOTOPOWA WCMO/b30BaHME BMECTE HECKO/IbKUX PeLleHuA B pasbl
MoBbILWAeT WX 3PPEeKTUBHOCTb, MpeasiaraeTca OpraHu3oBaTb yrpas/eHue
Ou3Hec-npoueccamn 1M BHEAPUTH CUCTEMY COanaHCMPOBAHHbLIX MOKasaTesien
[eATeIbHOCTW MPOMBILLIEHHOTO MPeanpusaTus.

CnuncoK ncnob3oBaHHbIX UICTOYHUKOB:

1. dwunatoB B.B., Kygpssues B.B., PoauHa E.E., lMawyk C.M.
OpraHn3auMOoHHO-3KOHOMUYECKE  Mepbl MO 3aluMTe  Mpeanpuatvus  oT
MPOMbILLNIEHHOTO LUMMOHAXa W (PULIMHIOBLIX aTak. pobnemMbl NpaBoBON U
TEXHWNYECKON 3aLmTbl MHpopmaummn. 2019. Ne 7. C. 109-112.

2. dunatos B.B., bopucosa T.A., Measeges B.M., LLlectoB A.B., daseeB
A.C. TlporHo3bl 1 Kto4YeBble TeHAeHUMM rnobanbHOro poiHka IT. HTepHeT-
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[EeATeNbHOCTN B BYy3aX Ha OCHOBe pelleHuin "1C". B c6bopHuke: HoBble
NH(OPMALMOHHbIE TEXHONIOTUK B 06pa3oBaHn COOPHUK HayUHbIX TPYA0B 19-i
MeXAyHapOoAHOW Hay4HO-MpPaKTU4eckon KoHhepeHumK. MNog obLuen peaakumei
[.B. Yuctosa. 2019. C. 172-174.

5. PognHa E.E., ®unatoB B.B., Kygpsasues B.B., lNputunHa A.A.
TeopeTnKo-MeTOLOMNOTNYECKME  MOAXOAbl K ONPEeAeNieHnt0  MOHATUSA
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YK 004
MCMNOJIb3OBAHUE VH®OPMALMOHHBIX TEXHOIOTM N
B CUCTEME MEHEDKMEHTA MPEAMNPUATUSA

MweHnYHbIN A.H.
MOCKOBCKUIA (hHAHCOBO-topuanyeckuin yHmeepenTeT M®PHOA, Mocksa

dunatos B.B.
MOCKOBCKUIA roCyjapCTBEHHbIV YHUBEPCUTET MULLEBLIX NPOU3BOACTB, MOCKBa

B paHHOM cTatbe  aHaimsupyetca  NpobneMbl  MCMONb30BaHUA
COBPEMEHHBIX WHMOPMALMOHHbLIX TEXHO/IOTUA B CUCTEME MeHe[XKMeHTa
NPeanpuATUsA. YCTaHOB/IEHO, 4YTO B COBPEMEHHbLIX PbIHOYHbIX YCNOBUAX
MEHEMKMEHT  MPeAnpuATAA  ANA  MOBbIWEHUA  3(MEKTMBHOCTUM  [AO/DKEH
MCMO0/b30BaTh MHOPMALMOHHbIE TEXHOMOTUN.

Ha cerofHsWHNA OeHb CYLIECTBYET OrPOMHbIA BbIOOP MPOrpaMMHbIX
MPOAYKTOB, MNO3BOMAIOWMX MOBLICUTL  3(I(DEKTUBHOCTL  YMpaB/ieHYeCKOM
[esATeIbHOCTU (PUPMbI B COBPEMEHHbIX YCnoBusax [1].

Business Studio — cuctema 6M3HeC-MOAENMPOBaHUSA, MO3BO/IAOLLAS
CNpOoeKTMpoBaTb 3ghekTMBHYO opraHmsaynto [2]. Qlik Sense — 3710
COBpEMEHHas b1sHec-aHaMTNYecKasa nnaTopma, no3sonsaowas obpabarbiBarb
ntobble Paspo3HEHHbIE JaHHbIe C BbICOKOW CKOPOCTbIO M HABOPOM COBPEMEHHO
rpadmkmn. Cuctema Qlik Sense — 370 MOLIHOE AOMOMHEHME K BalUUM YYETHbLIM
cucTeMam.

YHVKa/IbHbIM acCOLMaTMBHbIA NPUHLMM paboTbl C JaHHLIMY MO3BOJISET He
MPOCTO NOJyyaTb CTaH4APTHbLIE OTYETLI, HO U UCCMIeA0BaTh AaHHble. Bbl HAUHETE
He NPOCTO BUAETL, YTO MPOUCXOAUT, HO U MOHUMATb, MOYEMY 3TO NPOUCXOAUT.

Qlik Sense no3BoNseT GU3HEC-M0/L30BATENHO CAMOCTOSATE/IbHO PaboTaThb C
aHa/IMTUKOW, CTPOUTb HOBbIE IrPpathiuKM 1 MEHATL JIOTUKY, He Npuberas K noMoLLm
NT-cneunanuctos. Microsoft Project — 370 KOMMIEKCHOe MporpaMmHoe
obecneyeHne, BXOAsLLEe B PacLUMPEHHbI NporpaMMHbIv nakeT Microsoft [3].

OpraHaizep TimeMaster. [laHHOe peLLeHne NPaKTUYHO AN HeGObLUNX
KOMNaHWA, He MWMEKLLMX COBCTBEHHbLIX cepBepoB U WT-oTaenos. [Lanee
HeoOX0AMMO BBECTM [aHHble O COTPYAHUKAX. KaxXabldA COTPYLHWUK MOMyynT
OrMoBeLLeHNe Mo 3N1EKTPOHHOM noyTe [4].

[Mocne TOro, Kak COTPYAHWMKWA TakXe 3aperucTpupyrtotcs B CUCTEME,
MeHEePKEP MOXET HayaTb paboTarth.

3arem MeHe[pKepy OCTaeTCs TOMbKO 3anucbiBaTh BCE 3a4a4n U NPOoeKThl (a
TaKXXe C/OXHble 3a4a4u, COCToALMe U3 NoA3aLay) KOMNaHUM U pacnpesenstb
3afja4m cpean COTPYAHMKOB KOMMaHWMN,

Kaxkaplin cCoTpyAHMK ByfeT nonyyarb yBeAOMIEHUS O TOM, YTO eMy Obln
Ha3Ha4eHbl 3aga4n. bnarogaps cBOeBpPEMEHHOMY HaNMOMUHAHWIO, HU MEHeXep,
HW VCNONHUTENM HA MecTax He 3abyfyT O BCTpeuyax, MaaHMpOBaHUM BCTped,
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npeseHTauuax nnuM MpeacTosAlmMxX CPoKax BbIMOSHEHUA 334avy U peansaLmu
MpoekKToB [5].

Bce o06CcyxaeHuss B paMKax [MpoeKTa BefyTCAs OHMakH MpsamMo B
KOMMEHTapuaX nof 3agaHvemM. Taknum o6pa3om, ecnv 411 Kakoro-nmbo safaHus
WM MPOeKTa BO3HWKHET Heob6XOAMMOCTb MOAHATL KOPPECMOHAEHLMIO, TO
MeHe[Kepy He OyaeT HeobXOoAMMOCTM MNepecMaTpuBaTb BCH 3/IEKTPOHHYIO
nouty.

Tak Kak, BCS KOPPECMnOHAEHUMA YXKe XpaHWUTCA B OAHOM MecTe, a
3/IEKTPOHHAA noyTa Bbirpy>kaeTca. Ecnv meHemkepy He06X0A4MMO NOAKNHOUNUTL
K paboTe [OMOSIHUTENbHOrO COTPYAHMKA KOMMaHWu, TO COTPYAHMK MPOCTO
[06aBNAeTCA B 3aaHne 1 cpasy Xe NoayymT JOCTYN KO BCE Nepenmncke 1 BCHO
NH(OopMaLNIo 0 TeKyLLEM 3afaHunN [6].

B pe3ynbTaTe MCMoib30BaHNA OHMaiH OpraHaiepa COKpalaeTcs Bpems
pean3aunn NpPoeKTa, YMEHbLUAETCA YMCN0 NPOCPOYUYEHHbIX 3afad, Yy4LlaeTcs
KayecTBO paboTbl Hag 3afja4yaMu U MpoeKkTaMu, NOTOMY YTO Terepb HUKTO He
3abyger M He yNycTUT U3 BULY, & MEHeMKepy HYXXHO TO/IbKO MNOWTU K
opraHusatopy v B3dTb [7]. [locmMOTpUTe Ha BCe NPOEKTbI U 3a4a4n. Bam He HY)KHO
TpaTUTb BECb BeYep Ha Tened)oHHbIE 3BOHKN, BCE CTPYKTYpPUPOBaHO, COBpaHo B
OAHOM MecCTe 1 [OCTYMHO W3 /060 TOUKM MUpa C NH60ro ycTporcTBa. Takum
obpa3oM, MeHemKep MonyyaeT BO3MOXHOCTb KOHTPO/MPOBaTb  paboTy
COTPYZAHVKOB KOMMaHU uav 613HeC B Le/IOM Kak 13 1lo60ro roposa, Tak n u3
N06oIN cTpaHbl. B pe3ynbTtaTe, 3T0 He TONLKO AenaeT paboTy KoMnaHuy 6onee
3heKTUBHOM, HO MO3BO/SET B KOPHE M3MEHUTL CTU/b BU3HECa.

Takum 06pa3om, BHepeHMe NHDOPMALMOHHOTO MeHeIKMEHTa NO3BONSET
3HAUNTE/IbHO  PaCLUMPUTb  BO3MOXKHOCTU  KOMMAHWA MO UCMO/b30BaHMIO
NH(OPMaLNOHHBIX PeCcypCoB.
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YK 677.025 §
MPOEKTUPOBAHME TPYKOTAXHbIX U3AENNIA
B CTW/IE SCUMBRO

Mackosckas H.P., Hnkonaesa E.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Moga — 3To 6bICTpast U HenpepbIBHasA CMeHa CTUen. B Havane XX Beka
HaYMHaeT yBe/IMUMBaTLCA TEMMN U3MEHEHWNS CTUNIUCTUK, OHM CMEHAIOT APYT Apyra
Kaxable 10 neT. K Hawlemy BpemeHW TeMn HacTO/IbKO BO3POC, UYTO TeHAEHL MM
MEHAITCA KaXKable nonrofda. HekoTopble U3 HUX 3afepXKMBat0TCA, @ HEKOTOpbIe
ObICTPO TEPAOT CBOE 3HAYEHME B MOLHOWN MHAYCTPUMN.

B HacTosllee Bpemsa BCe MONynspHee CTaHOBUTCA CTWIb Scumbro —
HapounTas HepALIMBOCTb, COYeTaHMe AO0POroCTOALUMX BeLle M Ofexabl U3
CekoHA-XeHfoB. B nepeyHe nosuymini online-marasMHoB NOABWUICA TEPMUH
«distressed» — 6e4CTBYHOLLMIA, NOTEPMEBLUNIA aBapUIO.

Beww 13 gaHHON CTUANCTUKM MOTYT ObITb KyneHbl B CekoHA-XeHaax,
MOryT ObITb HaWfeHbl B LUKatax poAuTeNiei, a MOryT M3Haya/bHO eule npu
MPOM3BOLCTBE CreLmabHO NPUOBPECTM «NOTPENaHHbIA» BUA,

Llenbto faHHO paboThbl ABNAETCA paspaboTKa TPUKOTaXKHbIX KYMPHbIX
MOMOTEH C 3PPEKTOM MOHOLLEHHOCTM U KONNEKLUMM N30eNNiA Ha nx 6ase.

Moga Ha NOHOLUEeHHYH ofexay — fBfeHne He HoBoe. B 1981 r. 6peHs
Comme des Garcons ae6toTupoBan B MNapwke ¢ Konnekumenn «Destroy». B To
BPeMS Kak 00/bLUMe MOAHble [oMa MPEe3eHTOBa/IN XEHCTBEHHOCTb M SIPKOCTb
usetoB, Comme des Garcons rnokasaim MpayHyto, 00bEMHYIO aCCUMETPUYHYHO
OfeXxay KpynHoun BA3ku, 6e3 MosioBov npuHagnexxHoctn. Mogenb Hole — ato
OVversize CBUTEP C KPYMNHOW BSA3KOW, akLLEEHTOM Ha MaHXXeT. 1o Bcer MOBEPXHOCTY

145



MOSI0THA PAacro/ioKeHbl KPYMHble Ablpbl M aXYypHble Hebosbluve OTBEPCTUS.
Tskenble MaHXeTbl 1 00bEMHbIE AbIPbl AUCOANAHCUMPYIOT CTPYKTYPY, U TaKUM
06pa3oM BelLlb «Pacrnon3aeTcsa» Ha HocUTene.

[MOXOXMM NPMEMOM  BOCMO/Ib30BA/ICA COBPEMEHHbBIA  aMepUKaHCKMi
aptuct Kanye West. CoBmecTHO ¢ 6peHgom Adidas B 2016 r. OH BbInycTWN
KONNEKUMIO «yeezy season 3». MHoOrve npeacraBfeHHble BELM UMEIOT pasmep
Oversize, CNyLeHHYIO JIMHUIO MNevyy W AWHHbIE pyKasa, 4TO MMUTUPYET
PacTAHYTYIO BPEMEHEM OfEXAY U COOTBETCTBYET HOBOM MOAHON TeHAEHLMN Ha
«y[0OHble BeLLW», HanpumMep, CBUTEP C APKO BbIP@KEHHbIMW MNeTe/lbHbIMU
CTONBUKaMWU, C JIOKa/IbHbIM POCMYCKOM U NPOpPe3aHnem CTPYKTYpbI, BC/IEACTBME
4ero UMUTUPYHOTCA Ablpbl OT NY/b.

PaavKanbHbIA  cnocob cocTapuBaHUst OfeXAbl NPUMEHWUN  AWn3aiHep
XycceilH YanasaH B 1993 r. B CBOei BbINMYCKHOW Konnekuum «The Tangent
Flows». OH 3akonan nniaTba U3 Lenka u MeTaIINYecKUX MaacTUH B 3eMie.
Takum 06pas3om, LWenK MectaMu NPOrHWA, MOPBa/ICA WM 3arpsA3HUCA, a Ha
MeTasl/ie NOABWUIACh PXKaBumHa. JTOW Konekumein YanasaH XoTen nokasarb, Kak
CKOpOTEYHA MOJQ, M KaK /IerKo MOXHO repepabaTbiBaTb TEKCTU/b.

B 1995 r. BO BpemMA nokasa Konnekumm «Ready-To-Wear»
BenukobputaHckoro ausaiHepa Alexander McQueen no mMofensim B Mnatbsx
MPOKaTbIBa/IM LUMHbI, BbIKPALLEHHbIE KPacKOoi. Mocne Yero Mogenu BbIXOAWUN Ha
rPA3HbIA NOAUYM, NO KOTOPOMY 6efloii KPacKOM Oblni HaHECEeHb! AOPOXKHbIE
pasMeTku. MepdopmaHc CMMBONMU3NPOBAST CBOOOAY, HO TaKXKe U NamATb XXepTB
[AOPOXKHbIX MPOUCLLIECTBWIA.

BpeHp Carhartt — ameprkaHcKas KomnaHus, ocHoBaHHad B 1889 r., no
NpPON3BOACTBY CTPOUTENbHOW ofexabl. VX noapasaeneHne WIP — 3To streetwear
Bepcua 6peHpa. Carhartt WIP yacTto coTpygHW4YaeT Cc Apyrumun nernbnamu
Y/IMYHOW ofexabl. ANOHCKNIA an3anHep )KyHbs BaTaHabe coBmecTHO ¢ Carhartt
B 2018 r. co3aasn KOMNEKUUIO, B KOTOPYHO BOLLIM HECKO/IbKO MoAenen paboumnx
KYpPTOK amepukaHCKoro 6peHpa. Cpefn HWMX BblgeNnseTca KypTka u3 6en1oro
BbICTUPAHHOIO X/I0MKa, BPYYHYHO pacKpalleHHasi CUHEeW, KpacHOM W 3e/eHOoM
Kpackamu,

®paHLUy3CcKuii 6peHp Iro, ocHoBaHHbI B 2004 1. BpaTbamMn My3blKaHTamW,
B MEPEBO/E C AMOHCKOro 03Ha4vaeT — «UBeT». [py 3TOM KONNEKUUN BblAepXKaHbl
B axpoMaTUYeCKNX OTTeHKaX, 6patba JIopeH 1 ApuK BUTeHH npuaep>xmnearoTCa
B CBOMX MAEsAX CTUASA smart casual ¢ HOTaMn «pOK-H-ponna». B ofHoI 13 cBOMX
KONNeKLMIA 6b11 NPe3eHTOBaH CBUTEP aXKyPHOIO MepenieTeHNs U3 YepHOIN NPSXK
C fiYeliKaMy pas3nnyHor popmbl 1 pasmepa. o MHeHUIO An3aliHepoB, Takas BeLlb
MOXET NPUBHOCUTbL OYHTaPCKUIA UMK B MOBCEAHEBHbIV 06pa3 [1, 2, 3, 4, 5].

AHanmM3 CTUIUCTUYECKUX MPUEMOB pPas/iMyHbIX OPeHA0B  MO3BONN
BbISBUTb  C/eaytolle o6uimMe 3aKOHOMEPHOCTM ANnd  co3faHust  adihekTa
«UN3HOLLEHHOCTU:

MCMO/Ib30BaHNe IU3NKO-XUMNYECKNX BO3LENCTBUIA Ha TEKCTYPY NOJIOTHA
A/19 U3HALLMBAHWUSA ero CTPYKTYpb!;
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MHOrOKpaTHasi CTUPKa NosoTHa ANs AOCTUXEHMS BbILBETAHNS OKPacKu;
PYYHOE HaHEeCeHMe KPacKu Ha y)ke roToBOe NOOTHO WAN U3AeNNE;
fobaBneHne  KNeWKMX  Henpo3payHbIX — MaTepuasnoB,  KOTOpble

NCMO/b3YHTCA HE B LIENISIX M3MEHEHMS MPOYHOCTU MaTepuana;

NCMO/MIb30BaHNE  HEPABHOMEPHBLIX M @KYPHbIX  TPUKOTAXHbIX
nepensieTeHni;
BK/IIOYEHNE B CTPYKTYPY NOJSIOTHA OTAE/NbHbIX OTPE30B HWUTE, KOTOpPbIE

BMOCNeACTBUM BYyAyT CBUCATbL Ha U3aeNnun.

PaccMOTpUM BO3MOXHbIe CMOCOObI BU3yanm3aumMm COCTAPEHHOCTU U

NMOTEPTOCTN U3LeNNs B TPUKOTaxe (Tabs. 1).

Tabnmua 1 — Cnocobbl UCKYCCTBEHHO COCTAPEHHOCTU TPUKOTaXKHbIX U3LENNIA
BHewHWiA fedekT Cnoco6 BbIpaboTKu

Obipbl TPUKOTaXKHOE MOI0THO C Xa0TUYHO PACMONOXKEeHHbIMU y4acTKamu rpynnbl
Y/IMHEHHbIX MPOTAXEK.

TPUKOTXKHOE  MOMIOTHO  BbIPABOTAHO  @KYPHbLIM  MepernsieTeHneM,
(hOpMMPYHOLLIMM BEPTUKASIbHBIE Y TOPU30HTA/IbHbIE AYEKU.
TPUKOTEKHOE MONOTHO, BbIMNOMHEHHOE MepernieTeHneM WHTap3us, B
KayecTBe [JOMNONHUTENBbHOW HUTU UCMO/b3YETCA BOAOPACTBOPUMAs NPsXa.
TPUKOTaXKHOE MOIOTHO C Xa0TUYHO PACMO/IOXKEHHBIMM yYacTKaMu
YBE/IMYEHHbIX NETeSb.

BbiugeTwwmniA MaTepuan | TPUKOTEXKHOE MONOTHO/M3feNe nocne BblpaboTKM 06pabaTbiBaeTcs
0T6enMBaloLLyIM pacTBOPOM B HEpacrnpas/ieHHOM COCTOSHUW. Takum
06pa3om, JOCTUraeTcs HepaBHOMEPHOE BbILiBETAHWE MaTepuana.
TPUKOTaXKHOE MONIOTHO BblpabaTbiBaeTCA M3 MPSKKM, CoYeTatoLLein B cebe
MnaBHble Nepexofbl OTTEHKOB BHYTPWM OAHOrO LBeTa. TakMm 06pa3om,
roToBOE MNOMIOTHO 6YAeT MMeTb HepaBHOMEPHYHO OKpacky, HO He 6yayT
MOTepsiHbl MPOYHOCTHbIE KaYecTBa.

MATHa Kpackw Ha TpuKoTa)KHOe 13zenne/NoNoTHO B XaOTUYHOM MOPSAAKE BPYUHYHO
HaHOCUTCH Kpacka.

AKpUNoBas Kpacka 4acT (haKTypPHbIA 06beMHbIV 3((eKT.

Kpacka B pacTBOpax — MPOHUKHET B CTPYKTYpPy M «pacTeyeTcs» Mo
MOBEPXHOCTM NOJIOTHA.

Ha TprvKOTaXKHOM MON0THE/U3feNne Nocne N3roToBNeHNs CO3L4aeTcs
BbILLMBKA, MUTUPYIOLLAA NATHA KPACKM.

Takoli ath(heKT, B OT/IMUME OT OKPACKM, MOXXHO KOHTPONMPOBATL (hOpMY 1
pasMepbl «NATEH».

[Oetanu LLIBbI 1 Kpas n3fenns o6LLMBatOTCA OBEP/IOKOM WU APYTUM LLUBOM U3 HATK
APKOTO LIBETA C INLEBOV CTOPOHBI.

Ha noBepxHOCTM MONOTHA HAaxXOAATCH 3aKpernsieHHble OTpesbl HUTEN,
c03/aBas 3QPEeKT «TOPYUALLUX HUTOK.

MpuBeaeHHble B Tabn. 1 cnocobbl MOryT BbiTb CKOMOWMHUPOBAHbI MeXAy
cob60oi1 Hanbonee APKOro agdekTa.

TakuM 06pa3om pa3paboTaHbl pas/iyHbIe CMOCOObI BbIPabOTKM NOJIOTEH C
MOHOLLIEHHbIM 3NMEKTOM:

MCNONb30BaHNE Pa3INYHbLIX TPUKOTAXKHbIX MEPensIeTeHWN;

MCMO/Ib30BaHME CrneunanbHO OKPALLIEHHOW MPSHKU M PacTBOPUMOI HUTK
A9 [OCTVXKEHNA HEOOXOAMMOr0 B13YyaslbHOr0 1 CTPYKTYPHOI 0 3PdeKTa;
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MCO/Ib30BaHMe AOMOHUTENBHO (IU3NKO-XUMNYECKOW OTAENTKU U3AeNns.

[MpefnoXeHbl 3CKW3bl W3LENUA, MONOTHA [AN1A pean3aunm  KOTOpPbIX
BblpaboTaHbl C 3eKTOM MOHOLIEHHOCTU. 1A BbIpabOTKM AaHHbLIX NOJSOTEH
paspaboTaHbl CTPYKTYpbl MepensieTeHnA € WUCNOMb30BaHWEM  YAIMHEHHbIX
NPOTSHKEK, YBEIMYEHHbIX MEeTeNb, NeTe/b, 00pa30BaHHbIX 13 PACTBOPUMOI HATH
[6, 7].
Cnu1CcoK NCNonb30BaHHbIX UCTOYHUKOB:

1. Alexander McQueen. KpoBb nofg Koxei/ YuncoH. 3, - M;
LleHTpnonurpad, 2017, — 384c

2. Adorned in dreams. Fashion and Moderniry/ ¥YuncoH, 3. — M; Hosoe
nunTepaTypHoe 0603peHne, 2012. — 288 ¢

3. http://sloww.ru/distressed

4, https://www.vogue.com/fashion-shows/spring-1995-ready-to-
wear/alexander-mcqueen/slideshow/collection#15

5. https://www.buro247 kz/fashion/style/hot-or-not-ponoshennye-veshci-
ili-novyy-vitok-normkora.htmi

6. OCHOBbI TEXHO/IOMMM TPUKOTAXXHOIO MPOU3BOACTBA. YUebHOe nocobue
ansa sy3os/ J1.A.KyapsasuH, N..LLanos. — M,: Jlernpom6biTn3aat,1991,-496 c.

7. Y30poobpa3oBaHMe Ha TPUKOTaXKHLIX MalLUMHAaX W MeToAbl pacyeTta
pucyHkos/ Nyceea A.A., NMocnenos E.IM. — M; Jlerkaa nagyctpus, 1975, -352 c.
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YAK 004.5 004.9 .
PASPABOTKA YCTPOVNCTBA /14 YMHOI' O JOMA AHOEKCA

Pauuc B.A.
TOMCKUIA NONNTEXHUYECKNIA YHUBEPCUTET, TOMCK

["0nocoBble NOMOLLHWNKIN NOCneHee Bpems BCE 60/bLue 1 60/bLLe BXOAAT
B MOBCELHEBHYI0 XXM3Hb. Ha pbIHKe Yy)Xe npefcTaB/ieHbl BApUaHTbl OT KPYMHbIX
MHOCTPaHHbIX KomnaHwui: Siri (Apple), Google Assistant (Google), Alexa
(Amazon), Cortana (Microsoft) n gpyrve. OfHako, U3 HUX Ha PYCCKOM fA3blKe
roOBOPUT TOMbKO Siri, Npy 3TOM fAenaeT 370 AOCTAaTOYHO nioxo [1]. MImeHHo
He3aHATaa Huwwa B Poccun n ctpaHax CHI™ MOTMBMpOBasia KOMMNaHuio AHZEKC B
KoHLe 2016 roga HayaTb pa3pabarbiBaTb CBOW r0O/1I0COBOM MOMOLLHUK, KOTOPbIN
611 npeacTasneH 10 okTabpsa 2017 [2].

Ha MomeHT 3anycka Anvca pabotana b B NPUIOXKeHUU AHAEKC ANs
Mo6UnbHLIX OC, a Takxke nmena npunoxerue ans Windows [3]. OgHako ceityac
OHa UMeEeT UHTEerpaumto He TonbKO B MO, HO U B pas/inyHble YCTPOWCTBA, WX
CMMCOK, a TaKXXe AaTbl BbIX04a NpeAcTaB/eHbl Ha puc. 1.
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PucyHOK 1 — YcTpoiicTBa ¢ AIMCoM 1 jaTa UX BbiXoda

Annca ywmeeT peLuaTb MOBCEAHEBHbIE 3aJayn: MOACKa3aTb MOroay,
MocoBeTOBaTb, rAe MOeCTb UM KynuTb NMPOAYKTOB, HaTW MHTEPECHblE MecTa
no6an30CTK, a Takke MPONIOXKUTb A0 HUX MapLUpyT, pacckasatb NocregHue
HOBOCTW, BKIKOYaTb MY3blKYy M MUCKaTb MH(OPMaLMIO B UHTEPHETE M MHOroe
Apyroe.

Ho cTONT OTMETUTB, UTO €€ (DYHKLMNOHAIbHOCTb YBENNYMBAETCA He TO/IbKO
cuiam camoi KomnaHuv AHAEKC, HO U ApYrMMy nporpaMmmucTaMmm 6narogaps
cuCTeMe HaBbIKOB. HaBblK — 3TO noAnporpamMmma Anncbl, KOTOpas Bbl3bIBaeTCA
CBOMM aKTMBALMOHHbLIM UMEHEM. B 3TOM pexnme MOMOLLHUK TpaHCAMpyeT
PENn/IMKM MOMb30BaTeNIs Ha CepBep pa3paboTurKka, KOTOPbIA reHepupyeT TeKCT
ANa 0TBETa. Ero MOXHO nucaTb Ha MHOTUX f3blKax NPorpaMMuUpoBaHus, XoTa
KoMmnaHusa npeanaraet Python n Node.js [4]. MonyyeHHbIA Kog Heo6Xoammo
pasMecTUTb Ha cepBepe WM Ha cepsuce Bpode Zeit Now. lNocne co3gaHus
nporpammbl eé He06X0AMMO Pa3MeCTUTb Ha NnaTgopmMe AHAeKc. Ananoru, YToob!
HaBbIK MPOLLUEN MoAepaLuio.

Uepes rog nocne Bbixoga AHaekc.CtaHuum Ha Yet another conference
2019 6blna NpefcTaB/eHa cMcTeMa «YMHbIR oM AHAeKca». Ero LeHTpoM cTar
ro/10COBOM MOMOLUHMK Annca. Yepe3 HeE MOXKHO OTAaTb KOMaHAy YCTPOWCTBY.
MpryéM 3TO OTHOCUTCA He TONIbKO K YMHbIM KOJ/IOHKaM, HO U K MPUIOXKEHUAM
[5]. K «YMHOMY fomy AHAeKCa» MOXHO MOAKIYUTL Chefytoline rpynnbl
YCTPOWCTB [6]:

YMHble KOJIOHKU;

ObITOBasA TEXHMKA: YaHWKMA U TEPMONOAbI, KO(heBapKn 1 KoeMallvHbI,
POBOTHI-MbIIECOCHI, CTUPASIbHbIE MALLVHBI;

OCBELLieHNe 1 3MeKTpUKa: Namnbl, PO3ETKW, BbIKIKOYATENIM U PaMKMU,
YONMMHUTENIM W CeTeBble  (UAbTPbI, HACTO/bHbIE flAMMbl, HOYHUKA WU
CBETOAMNOAHbIE JIEHTbI, HACTEHHbIE N MOTO/I0YHbIE CBETU/TLHUKW,

K/IMMaTUYeCKMe YCTPOMCTBA: OUUCTUTENIN N YBNAXKHUTENN BO3AYyXa.

OTmeTVM [Be Npobnembl YMHbIX AOMOB. [lepBas 3ak/io4yaeTca B TOM, YTO
TEXHMKA OT pasHbIX MPOU3BOAUTENEN pPelKO COBMeCTUMa [Apyr C ApYyrom.
Hanpvmep, ecnm namnouvky pasHbiX MNpou3BoauTenein, To npobaemMaTtuyHo
BbIK/IHOUNTb BECb CBET OAHOM KOMaHOW. MoA06HbIE CNOXHOCTY OrpaHNYMBalOT
BbIGOP YCTPOICTB MM OTNYrMBatoT NOL4eNn OT naenm ymHoro goma. Mpu aTom
CTOUT NOMHUTb, YTO HET KOMMaHWMW, KOTOpas NPOU3BOAUT BCE BUAbI YCTPOMCTB U
NMo3TOMYy cfenatb KOMIMMIEKCHYK CMUCTEMY Ha Mmpubopax OT OAHOro BeHAopa
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TaKke He nonyumtcs. OCHOBHbIM PeLLeHNEM SABMSETCA UCMO/b30BaHME Xaba,
Hanpumep Raspberry Pi ¢ yctaHoBneHHbIM Home Assistant. Ero 3agauei
ABNAETCA CBA3bIBAHME YCTPOMCTB C PasHNMM NPOTOKOAMU, HO CTOUT NMOHUMATb,
YTO, BO-MEPBbIX, MHOrMX MO/b30BaTeNell YCTAHOBKA, a /1aBHOE HaCTPOWKa,
[OMNONHUTENbHOrO YCTPOCTBA OTMYMHET, a BO-BTOPbIX, AaXe KPYMHble open
SOurce CUCTeMbl HE MOTYT UMETb MOAAEPXKKY BCEX YCTPOMCTB.

Btopas npobnema B TOM, 4YTO OOMLLUMHCTBO YMHbIX YCTPOWCTB
YNpaBnaTCA ¢ MOBUILHOMO MPUIOXKEHUSA, YTO HEe BCerga yAaobHo, Bedb ANnA
3TOr0 HY>KHO OTbICKaTb W Pa3bnokupoBaTtb TeneoH, 3anyCcTUTb MPUIOXKEHNE,
HalTL 1 BblBpaTb HEO6XOAMMYIO OMNLNIO.

AHAEKC Npy pa3paboTKe CBOE CUCTEMbI YMHOIO AOMa MOCTaBWA 3adady
pewmnTb 06e aTn NpobsiemMbl. CyLLeCcTBYeT [jBa BapuaHTa pPeLLeHus.

[MepBblAi — O0roBapmBaTbCid O COBMECTUMMOCTM YCTPOWMCTBa M 06naka
AHpekca. Ho Toraa npywsiocb 6bl BHOCUTL M3MEHEHUSA A1 K&XKA0r0 YCTPONCTBO
1 He MO3BOINI0 NOAKMHOUYUTL MMEIOLLMECH YCTPOMCTBA.

BTopou — co3aatb OTKPLITYHO nnatdopma ¢ apxuTekTypoit cloud-2-cloud,
3aBA3aB €€ y)Ke Ha UMEIOLLENCA CUCTEME HaBbIKOB, UTO U ObINO caenaHo 23 Mas
2019. OaHHbIA cnocob He 3ameHsieT xab Npou3BOAUTENS U HE OrpaHM4YMBaeT
a/lbTepHaTMBHbIE MHTepencbl. Busyanusaums JaHHbIX NpefcTaBneHa Ha puc. 2.
Monb3oBaTeNb  rOBOPUT: «ANMCa, BK/OUYM YalHUK», cepBepa HAHAekca
npeobpasytoT 3Ty (hpa3y B 3anpoc u yepe3 Adapter APl oTnpasnseT B 061ako
MPOV3BOANTENS, OTTY/A CUTHAN MAET Ha Xab Uiv HanpsiMyto K yCTpoiicTay [7].

ander dpg Provide 1 gt Deviecs

D : ’{ Addaatar AP1 il :l—.:
' / 7
4 '

o
PucyHok 2 — Busyanusaumsa cloud-2-cloud

TaK Kak B CUCTEME OHUM 13 BAXXHENLUMX SiBNSeTcs npoTokon MQTT, To
PaccMOTpuUM ero.

MQTT (Message Queue Telemetry Transport) —nerkuii, KOMMNakTHbIA W
OTKPbITbIA NPOTOKON 06MeHa AaHHbIMW, CO3[aHHbIA ANa nepefayvn AaHHbIX Ha
YOaNE€HHbIX NoKaumax, rae TpebyeTcsd HebOMbLIOW pa3mep Koda W ecTb
OrpaHMYeHns Nno NPOMycKHOM CrnocobHOCTU KaHana. Cxema B3aMMOAENCTBUA

npejcTas/ieHa Ha puc. 3.
ﬂ-‘ ::" " ;I:.“ -.I o~

PucyHok 3 — Cxema B3ammogeinctensa MQTT

O6MeH COO0OLLEHNAMM  OCYLLECTB/IAETCA MeXAy K/INEHTOM, KOTOpbIM
MOXET OblTb u3gaTesieM WAN  MOANUCYMKOM  COOOLLEHWUA, K BPOKEPOM
COOOLLEHNIA.
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3patens otnpasnseT gaHHble HA MQTT 6pokep, yKasbiBas B COOOLLEHNM
onpeseneHHyo Temy (Tonuk). MNognncUmKn Xe TakKe NOAMUCLIBAeTCA Ha 3TOT
TOMWK W1 NOMyYaeT 3TN faHHble [8].

PaspabaTbiBaemas cMcTema n3obpaxkeHa Ha puc. 4.

T Akl 1A

PUCyHOK 4 — Cuctema Ha JaHHbIA MOMEHT

PaccmoTpMm noToku fdaHHbIX. KonoHka Irbis A (unn noboe apyroe
YCTPOMCTBO C ANNCOI) MOoMy4vyaeT OT MNOMb30BaTeNs ro/IoCOBYH0 KOMaHZy W
OTnpaBsnseT 3ByK Ha cepsepa Yandex.lO, rae oHWM nNpeobpasytoTcs B TEKCT U
oTnpaBnsaTCca Ha cepBep POST-3anpocom.

CepBepoM MOXeT ObITb NMtobas mawumnHa ¢ Unix-nogobHon OC. BbibpaHa
Raspberry Pi 13-3a Ha/IM4ns OHOM M BO3MOXKHOCTU NOAK/HOYEHUS €€ K «benomy
ip». Ha Hein ycTaHoBneHo cnegytouee MO:

yandex2mgtt — ob6pabaTbiBaeT POST-3anpoc 1 nepeHanpasfseT ero B
MQTT Tonuk [9];

mosquitto — MQTT-6pokep;

sglite — 6a3a AaHHbIX C COCTOSAHUAMM YCTPOMNCTBA.

TakXe HecKo/ibKo ckpunToBs (python3):

mqtt2sqlite — cunTbiBaeT faHHble U3 TonMkoB MQTT u 3aHocuT X B B/
sqlite3;

AliceNightlight-Web — Be6-uHTepdeinc ans nonyvyeHns nHgopmaumn ob
YCTPOMWCTBE U YNPaBeHNN NM.

[Mocne Toro, Kak faHHble 0 ugete nonainm B MQTT cepBep, OHU yXKe
CUMTLIBAKOTCH KOHEYHbIM YCTPONCTBOM. Ha JaHHbIA MOMEHT UM SIBNSETCA nsaTta
ESP8266 ¢ RGB-ceToanogom. Nnata nony4yaeT gaHHble ¢ MQTT-TONMKOB U
MoAaéT 3Ha4YeHUs Ha BXOAb! AM0Aa.

Cnu1CcoK NCNonb30BaHHbIX UCTOYHNKOB:
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YK 677.054.845-231.321.2
NMPOEKTUNPOBAHVNE KOHCTPYKUWK
MNMPY>XXNHHOI'O KYJTAHUKOBOI' O PASIPY)XXATEJIA
ONA TKAUKNX CTAHKOB CTb

PeHray A.C., CtenHos H.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B npouecce paboTbl 6aTaHHOr0 MexaHn3ma TKaLKOro CTaHKa BO3HMKaKOT
BbICOKME [AMHAMWUYECKMe Harpysku, KOTOpble BO3LEMCTBYIOT Ha Ky/ayKoBbli
MexaHu3M pasrpyxarens. KOHCTPYKLMSA KynauyKoBOro MexaHn3ma pasrpyxarens
[0/DKHA BblepXXnBaTb CO3/1aBaeMble HarpysKu.

B [aHHO cTaTbe paccMaTpyBaeTCs OCHOBHOW 3/1EMEHT MPY)XXUHHOIO
Ky/fIaUKOBOro pasrpy>katens — npy>kuHa (4) , paboraroLias Ha pacTsxeHue npu
ABVXeHUN Kopombicna (2) ¢ ponivkom (3) no Kynadky (1).

liariaH

PucyHOK 1 — Mpy>XVHHbIN KYNa4yKOBbIiA pa3rpyxartesb

Bei6op NPy)XXUHbI Onpeaesisercs mo cneayoilM KpUTePUaM:

1) pa3mepsbl NPY>XXUHbI He JOJKHBI MPEBbILIATH 110 HAPYXKHOMY JTHaAMETpY
Dimax MM M 1O BbICOTE £,,,,MM, a Takke 3aHuMaTb 00beM V), ,,C
MaKCUMaJIbHBIMU pasMepaMn o JiiuHe a = Dy, MM 11O LUMPUHE b = Dy pax
MM U 1o BbicoTe e = €53 = 300 MM,

2) pa3mepb! npykubbl O/KHbI cooTBeTcTBOBaTh [OCTY;
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3) Npy>knHa fo/mkHa obITb yctoinumea €, /D < 2,5 [1];

4) KO3(h(hnLMEHT 3anaca CTaTUYECKOMN MpOYHOCTU NPYXWHbI s > 1,3 [2];

5) Koa(h(hMuMeHT 3anaca yCTaNOCTHOW MPOYHOCTU NPYXWHEI s; = 1,2 +
2,2 [2].

B npouecce KOHCTPYMpOBaHMS MPYXXMHbI NPOAAEM CefyroLLmMe Tarnbl:

1) NPOEKTMPOBOYHBIA Pac4&T — 3TO OLEHKa CTaTUYeCKO MPOYHOCTU, B
pesynbTarte KOTOpPO# onpeaenaTca OCHOBHble reomeTpuyeckue
XapaKTepUCTUKN MPYXXUHbI, MPUTOLHOW AN15 3aflaHHbIX YC/IOBUIA 3KCMyaTaumum
(BbINONMHEHME 1 KpuTepus), BblIOOp pasMepoB MPY>KMHbI B COOTBETCTBUM C
FOCTom (BbINONHEHWE 2 KpUTEPUS) N YCTOMYMBOCTb MPYXXUHBI (BbINO/IHEHME 3
KpUTepus);

2) TMpPOBEPOYHbIA pacyéT — 3TO OnpefeneHve MO  3a4aHHbIM
reOMeTpMYeCcKNM pasmepam, KoapduumeHTa 3anaca CTaTUYeCKOW MPOYHOCTY,
KO3(h(hMUMEHT 3anaca YCTa/lOCTHOM MPOYHOCTN MPY>KWHbI (BbINONHEHWE 4,5
KpUTEPKEB).

MpOEeKTUPOBOYHbIN pacyeT 6yaeM MPOBOAUTL ANA MPYXWUHbI KPYraoro
MOMepPeYHOro  CeyeHWs, YCTaHOB/IEHHOW HA KOpPOMbIC/E  KY/AYKOBOIO
pasrpyxarens.

icxoAHble AaHHbIE:

[EeNCTBYIOLLIEE Ha MPYXMNHY paboyee ycunue F, = 3400H,;

yCWune npeLBapuTenbHOro pactsxkenuna F; = 680 H;

YA/IMHEHNE NPY>XMHbI MPKU paboyeit Harpyske & = 40Mm;

npegen BbIHOC/IMBOCTb MPYXWHbI: Ny = 107 uMKOB.

Mo N'OCTy 13764-86 npy>XunHa Obula OTHeceHa K MPY>XMHaM MepBoro
Knacca, T.K. CYLUECTBYHOT YC/IOBUS MMEPEMEHHOro peXuma HarpyxeHus 6e3
COyAapeHust BUTKOB C MPe/e/IoM BbIHOC/IMBOCTU Ny = 107. Cvna npy>kuHbl Npu

MaKcHManmbHO# 1eopMaLi paccumnTbIBanach No Gpopmyne:
F
By =2 1);

rae § — BeuunMHa MHEPLIMOHHOTO 3a30pa & = (0,05 =+ 0,10) [3].
3400 . 3400

Torga Fy = "=+ -0 = 3579 + 3778H.

Cnepoearensro, no 'OCTy 13764-86 npyxuHa 1 knacca 3 paspsaga.

Mo FOCTy 14963-78 ansa BblIbpaHHOTO K1acca U paspaga npy>XnUHb MOXeT
ObITb MCNO/Mb30BaHa NPOBO/IOKA C MapKoii craimu CTanb 60C2A.

Mo MTOCTy 13768-86 npyXuHbl 1 Knacca 3 paspsga ¢ AvanasoHOM CUSbl
NPY>XXWHbI NPV MaKCUManbHON fedopmauun F; = 3579 < 3778 UMEIOT BUTOK CO
creayroLyMm napameTpamu (Tabn.l)

AHanm3 Tabn. 1 nokasbiBaeT, 4YTO BCe Mpef/oXeHHble BapUaHThbl
TMaMETPOB NMPY>XWUH BXOAAT B TPebyeMbli AnanasoH no Hapy>KHOMY AnameTpy

D; <100Mm.
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Tabnuua 1 — NMapameTpbl NPYXXUH

[mm]

HavimeHoBaHwve 1 2 3 PekomeHpauuu
BapuaHT | BapuaHT | BapuaHT

Homep nosunuyum no TOCT 13768-86 216 217 218

Hapy>xHbiii anameTp D1, [MM] 52. 75. 95. D1<100

[JnamveTp npoBonoku d, [Mm] 10. 11. 12, D=3-12[4]

XKecTkoCTb 0fHOro BuTKa cl, [H/mm] 1324.00 | 547.30 355.40

Han6onbLumii nporné o4HOro BUTKa S°3, 2.832 6.851 10.550

B nanbHelillem Ans TPEX BapMaHTOB NPYXXMHbI N0 3aAaHHbIM NapameTpam
ObINK onpeaeneHbl KOHCTPYKTUBHbIE XapaKTePUCTMKN, KOTOPble CBe/leHbI B Tab.

2.

Tabnuua 2 — CpaBHUTENbHbIE KOHCTPYKTUBHbIE XapaKTEPUCTUKN MPY>KMH
HavmeHoBaHwWe 1 2 3 PekomeHgaunn

BapMaHT | BapuaHT | BapuaHT

Homep nosuuum no FOCT 216 217 218
Hapy>Hblii gnametp D1, [Mm] 52. 75. 95. D1<100
CpefHuin guavetp D, [Mm] 42. 64. 83.
JnamveTp npoBonoku d, [Mm] 10. 11. 12, d=3-12[4]
XKecTkocTb ¢, [H/MM] 67.9 68.4 71.1
VHaekc npyxuHsl, C 4.2 5.82 6.92 C>412]
MosHoe yncno BuTKoB nl, [-] 19.5 8. 5.
Yncno paboumx BUTKOB N, [-] 19.5 8. 5.
[nuHa npy npeagaputensHoii gedopmaummn | 215 109 81.6
11, [MMm]
[nviHa npu paboyein gedopmauum 12, [mm] | 255 149 120
[nviHa npy MakcrMaibHOR fedopmaumm 260 154 125 13<300
13, [MM]
[nvHa B cB060AHOM cocTostHUM 10, [MM] 205 99. 72.
[nviHa pa3BepHYTON NPY>XUHbI (eCn 2.62e+003 | 1.64e+003 | 1.33e+003
MpY>XuHa pacTskeHus, To 6e3 3auenos) L,
[Mm]
[/IMHa 3aroTOBKM NPYXXUHBI, [MM] 2.98e+003 | 2.01e+003 | 1.74e+003
LLlar B cB0O60AHOM COCTOSAHUM t, [MM] 10. 11. 12.
HanpsixeHvie npu paboyert gethopmaruu, 508 508 508
[MIa]
MakcumanbHoe KacaTenbHoe Hanps>keHne | 560 560 560 Ta=560
npyXwuHbl, 1a [MIa]
[Jehopmauusa npu npeaBapuTeIbHOMN 10. 9.94 9.57
Harpyske s1, [Mm]
[Jehopmaunsa npu paboyein Harpyske s2, 50.1 49.7 47.8
[Mm]
[Jehopmauns npu MakcMManbHOM Harpyske | 55.2 54.8 52.8
s3, [MM]
Paboyee ya/IMHEHWE NPYXWHbI, h, MM 40.1 39.76 38.23 h=40 mm
MakcumanbHasa aHeprus, Hakannnsaemas 104 103 98.9
npyxwvHoin, U [mOx]
YCTONYMBOCTb NPYXXWHbI, 10/D 4.88 1.55 0.87 10/D=2.5 [1]
O6beM KOHCTPYKLUMK V, [MM3] 6e3 3auenoB | 703040 866250 1128125 | V=min

MpPOEKTNPOBOYHbI aHa/IM3 TPEX BapuaHTOB KOHCTPYKLMIA NMOKa3an:
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1) KOHCTPYKLMM COOTBETCTBYHOT TPeOyeMbIM rabapuTHbIM OrpaHUyeHnsAM,
FOCTam 1 MHAEKCY NPYXUHbI;

2) NPY>X1MHa HeycToiumBa B 1 BapuaHTe M TpebyeT onpaBKu, MNO3TOMY B
[anbHenLemM He paccmaTpuBaeTcs (puc.2);

3) MUHMMa/IbHBIN 06BEM KOHCTPYKLMM M3 OCTaBLUMXCHA ABYX BapuaHTOB
NMeeT 2 BapuaHT (puc.2).

CnepoBaTe/lbHO, OMNTMM&IbHbLIM BapuMaHTOM MO MPOEKTUPOBOYHOMY
pacuyéTy ABNAETCA KOHCTPYKUMSA, cocToALaa U3 Npy>XMHel 1 knacca 3 paspaga c
MameTpoM NPoBOIOKM 11 MmMm.

R

PucyHok 2 — Homorpamma cpaBHeHMS rabapuTHbIX Pa3sMepoB NMPY>XXUHbI

B nposepoyHOM pacuyéTe onpefenvMm A8 ONTUMaIbHOrO BapuaHTa
Ko3(hthuimeHT  3amaca CTaTMYeCKOM NPOYHOCTM,  KOAPUUMEHT 3anaca
YCTaI0CTHOH IpOYHOCTU MPY>XKNHbI.

KoadpumeHr 3anaca ctatnyeckom Npo4HOCTU HaXoaum no dopmyne [1]:

s =2, (2),

rae 7, — AoIlycKaeMoe Harps)KeHue caura, ana npy>XuHbl 1 Knacca 3 paspaga
T, = 560MIla [4]; T — (aKTUYecKoe HanpsHkeHWe capura, onpeaensiemMoe no

4-F,-D-k
dopmyne T = 222K, (3,

K — koapdurpent, yUNTbIBArOmNIA KPUBU3HY BUTKOB M (DOpMY CEYEHWS,
o 3
paccuMTbIBaeMbIV A5 NpoBO/IOKKU Kpyraoro ceveHus [2]: k = 1 + T (4).

3
2-5,82
= 262,28MIlIa. CnezoBaTenibHO, KO3 MUMEHT 3anaca

560

= 2,13.
262,28

[aHHOoe 3HayeHVe KO3thgugneHTa 3arnaca ctaTUYeCKOW MPOYHOCTU
NpeBbILIAET MUHKUMaNbLHOE NpefeNbHoe 3HadeHme [s] = 1,3 [2].

KoaththuimeHt 3amaca YCTaNIOCTHON MPOYHOCTY PacCUUTBLIBAETCH 110

T—q

qopmyne [1]: s, = ———, (5), rae 7_, — Npefen BbIHOCIUBOCTYW, ANs CTaN

B namem cnyvae k =1 +
4-3400-64-1,26
m113
cTaTUyecko MPouriocTV PaBeH s =

= 1,26. Torga haktn4eckoe HafpsKeHne

caBura T =

;‘F T Tm
mapkn CT60C2A, 7_; = 400 =+ 450MIMa [14], npumem 7_; = 400MIMa; 7,,, -
—_ ijn + Tmax
CpefiHee Hanps>KeHWe UWKIa, OnpefenseMoe ) 2 (6); Tmin
MWUHUMa/IbHOE HanpshkeHue LMKNa, paccunTbiBaeMOe
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4-Fmin
T—3F Dkiesociize MDA, Tpmaxy — MaKCUMa/lbHOE HanpsHKeHne LMKna,
w-d m-d3 m11% min o
paccunTbiBagMoe T ‘d34‘F2,D,k”f“;’jw64_1‘26 Miia.
1% ﬂ"d3 ]"l,"].].3 max
52,45+262,28 '
Torpa t, = ———=157,365MIla, rne T — aMmIUTyaHOE
' T
HanpsXKeHne LnKi1a, BblUKciseMoe T = 63 35-574% Mna, rge &; —
maxmin=—2—=104,915

MacLTadHBIA (akTop (A9 NPOBONOKK auametpom 11 mm mpmviem & = 1,2); Y,
— KoathurmeHT acummeTtpun Umkna, Y, = 0,1 + 0,2 [2], npumem ¥, = 0,15.

CrnenoBaTenbHo, Ko3hduimeHT 3amaca YCTa/IOCTHOW NpouHoctu OydeT

paBeH: s; = = = 3,6
"R 10:'215+0,15-157,365 o

[aHHoe 3ravenme koaddrMeHTa 3anaca ycTtaJloOCTHOM MNPOYHOCTU
MPeBbILLAET PEKOMEHAYEMbIV Anana3oH 3HadeHnii [s,] = 1,2 + 2,2 [2].

B xofe NpoeKTUPOBOYHOr0 pacyeTta 6bI/10 YCTaHOBEHO, YTO MPU AaHHbIX
Harpyskax 11 orpaHU4eHusAX rabapuToB NPYXXuWHbl, B cOOTBETCTBUKN ¢ TOCTamm
ONTUM&/IbHLIM ~ BapMaHTOM  fABNAeTCA MpyXmHa 1 Knacca 3 paspsaga,
n3rotosfieHHas u3 ctany Mapku CT60C2A ¢ gnameTpom d=11 MM, Hapy>XHbIM
AnameTpom D; = 75MM 1 C MaKCMMasIbHOW A/IMHO € y4eToM 3auenos 173,8 M.
[aHHad KOHCTPYKUMA MPYXUHbI MPOXOAWUT MO KPUTEPUSM YCTONYMBOCTU
MPY>XUHbI, KO3MULMEHTY 3anaca CTaTUYECKOW MPOYHOCTU U KOIP(PULMEHTY
3anaca yCTa/loCTHOM NMPOYHOCTH.
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3. TOCT 13765-86 [lMpyXXWHbl BUHTOBbIE LWINHAPUYECKUE CXaTUA U
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pacTsxeHua 1 Knacca, paspaga 3 M3 CTanm Kpyrnoro cedyeHns. OCHOBHble
napameTpbl BUTKOB.

© PeHray A.C., CtenHoB H.B., 2020
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YK 7.025.4
MPVIMECW B IIMHE 11 CMIOCOBbI OUYNCTKM OT HX

PewweTHukoBa B.A., Tyx6atynnvHa J1.M.
KasaHckuii HaLWIOHaﬂbelﬁ MCCﬂe,D,OBaTeﬂbCKMM TEXHONOTMYECKNiA YHUBEPCUTET, KasaHb

[obbiBaemass B NpuUpofe r/iMHAa OYeHb PeAKo OblBaeT uyuCTOM, 6e3
COMYTCTBYIOLMNX BKIHOYEHMIN. Ha ee XMMMUYECKNA COCTaB OKasblBaeT B/IUSHME
MeCTOPOXKEHME, OHO >Ke W OonpefenseT KayecTBO M LUMPOTY WCMO/b30BaHUA
rNyHbL. prMecn B TNHE — MUHepasibHble WAW OpPraHN4Yeckne NOCTOPOHHME
BKJ/IHOYEHUS, KOTOPble OKa3bIBalOT Ha Hee pa3inyHoe fencTane. OHO MOXET ObITb
KaK MOIOKMTENIbHbIM, TaK 1 OTpuLaTeNibHbIM. Ho, 6e3 CKIIYeHWs, BCe 3aBUCUT
OT MPOrHO3MPYeMOro NPoAyKTa 1 ero cBOMCTB. OfHaKO, MHOTMe NPUMECH HecyT
yallle BCEro HeraTvBHYH POJib, MO3TOMY Jiyylle BCEro MUCMosib30BaThb /IMHY B
MaKCUMa/lbHO YMCTOM BUSE.

BktoueHns MoryT 6bITb TPeX BUAOB: MeNKue, CpegHue n KpynHole. OHK
MPeACTaBNAT M3 Ceb pas/IMyHble OPraHNYecKne 3epHa: KBapLeBble, TUMcoBble,
Xenesnctble, KapboHaTHble 1 Apyrue. OTTanKMBasCb OT O06beMa Mpumecein B
rNMNHe, ee MOXKHO pa3buTb Ha TpW KaTeropuu: He 6onee 1% — C HU3KUM
cofiepxxaHunem, ot 1 go 5% — co cpefHUM, CBbiLle 5% — ¢ BbICOKUM. Ha KauyecTBo
marepviana npsMoe BANSHME 0Ka3blBaeT KO/IMYECTBO B HEM npumeceid. HecmoTps
Ha TO, YTO MHOrMe M3 HUX He OKa3blBalOT 0COO0ro B/NAHWUA Ha W3MEHEHMe
CBOWCTB TOPHOW MOPOAbl, HEKOTOPbIE >Xe, WUMEKT BCe LWAaHCbl MOCAY>XUTb
MPUYMHOW OYEeHb HeraTMBHbIX BO3AEWCTBWIA, HanNpuMMep, BO3HUKHOBEHME
TPewmH, 06pa3oBaHMe YepHbIX TOYEK M BbIUBETbI HA MOBEPXHOCTU TFOTOBbIX
KepaMuyeckmx mnzgenun [1].

Camas 4acTo BCTpeyaroLlancs B r/iMHe NpUMeCh — 3TO KBapLl, WA TOT Xe
necok. pucyTcTByeT B BUAe MasieHbKMX 3epeH. Cofep)kaHue B NPOLEHTax
MOXET ObITb OT OAHOI0 [0 HECKO/IbKMX AeCATKOB NpoueHToB. B cnydae, ecnu
NecoK MeJIKWiA, ero KofIM4ecTBO He [0/MKHO NpeBbIlaTh 6onee Yem 25% [2].

[Mocne kBapua UayT kapboHatbl: Men 1 runc. 3-3a NornoLleHns Boabl 13
NIVHbI, OHW HEraTMBHO B/MAIOT HA CBOWCTBA INWHbLI Mocne obxura. V3genns
MOTyT AedopMMpOoBaTLCA WM HA HUX MOSABATCA TPewuHbl. Bo un3bexaHue
HeraTVBHbIX MOCNEACTBUI, >XenaTeslbHO, YTOObl COAep)KaHue KapboHATOB He
npesbiLwano 6onee 25%.

B HeKOTOpbIX MECTOPOXAEHMSAX B TNIMHAX MOTYT BCTPeYaTbCA MUPUTbI —
MeNKMe 4acTUykM aucynburta Kenesa. Ha  000XOKEHHbIX — U3Aenunsx,
BbISBNAKOTCA HAa MOBEPXHOCTM B BUAE YEPHBLIX TOUEK C XKene3HbIM 6/1eCKOM.
[MMPUT MOXKHO Y6paTh B XOZe PYHHON YNCTUKMN.

CynbhaT 1 Xnopug — pacTeopvMble COMM, NPUBOAALLME K BblLBETaM Ha
MOBEPXHOCTU M3aennii nocne obxura. CyLlecTBYOT pas/inyHble Crnocobbl Ans
n3baBneHNa oT HUX. Hanpumep, NOBLICUB TEMMNEPATYPY B Meyn npu obxure 10
600° u Bbilwe, 4YTOObI COMN Pa3NOXUIUCL. A B 3aK/IHOYeHWe, MPOBECTU
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BOCCTaHOBUTe/bHbIV 06XMT. ELLe oanH cnocob — fobaBneHve kapboHata 6apus,
YINIACTbIX MaTepuaios.

OpraHuyeckne BK/IHOYEHUS MOTYT TaK e OTpuLaTe/lbHO BAUATL Ha
KauyeCcTBO W BWfA W3L4eNUA U3 [NHbI — KOPOOG/ieHne, W3MeHeHve (OopMmbl,
0bpas3oBaHMe pPakoBWH. XOTA MpPU 06XWre opraHuMKa BbiropaeT 6e3 ocTaTka,
OfHaKO BOT MPOAYKTbI €& ropeHns OKasbIBAKOT MI0X0e B/NSAHWE HA MPOYHOCTb
Kepamuku [3].

[ns TOro, 4to6bl OUACTUTL [/IMHY OT JIULIHKUX MPUMECE MCMOMb3YHOT
HECKO/IbKO MeTO0B. MpUMEHAIOTCA KaK NPUMUTUBHBIE, LOCTYMHbIE B JOMALLHUX
MaCTEepPCKUX, TaK U Te, YTO UCMOMb3YIOTCA TOMLKO Ha NPeanpuAaTusX.

Mpn py4yHOM CMOCO6Ge OYMCTKU WCMOJMb3YHT PeLeTKy C MenKumu
A4eiKamy Mo NpUHUMNY guabTpa-npecca. ATOT CNOCO6 HenpeaseH, Tak Kak OH
CMOCO6€EH rapaHTUPOBATb /INLLb XKECTKYH OUMCTKY O60/bLUNX BKHOUEHWA.

BTopoit cnocob — oTMy4rBaHne. MOXKHO BbleNINTb HECKO/IbKO METOZ0B U
BCe OHM pa3/IMyaroTcsa rno cnocoby cnvea BoAbl. OfHAKO, 32 OCHOBY B3AT €4UHbI
NPUHUMN gencTeus. Mpu OTMYYMBAHUN TNINHBI NPUMEHSIOT 60/bLLYIO EMKOCTb.
B Hee nomeLLaroT cbipbe U BOAY B COOTHOWeHUM 1:2, a nocne TWaTenbHo
pasMeLLnBatoT NOMYYMBLUYHOCA Maccy [0 OAHOPOAHON KOHCUCTeHuuw. ocne
OTCTamBaHus, BoAa [0/HKHa ObITb C/IMTa Yepe3 OTBEPCTUE B eMKOCTH [4].

Ha puc. 1 npefcTaBnieHbl Cou, KOTOpble 06pasyoTcs Npu 0TMy4MBaHUK
[IVHbI.

Hoaa

Tyeiay rmea
Mecox

Kimnm

PucyHok 1 — O6pa3oBaBLUMeCs C10M NMPU OTMYUMBaHUMW TNINHBI

Mo uTory, macca B 3TO eMKOCTW Pa30bbeTCs Ha TPy Cnost. HUXXHUIA — 3T0
KaMHW, KOTOPbIE B CUMY CBOEM TSXKECTU NIATYT Ha AHO nepBbiMU. CpeHMIA CNOK
— 3TO NecyaHble YaCTUYKM pasHbIX pasMepoB. A CaMblil BEPXHUI CNON — 3TO
yncTas rnMHa, NpeacTaBnsatoLLas HamboNbLUYH LEHHOCTb. Kak To/IbKO Macca m3
FNWHbI NPUOGPETET KOHCUCTEHLMIO, NO BWUAY HarNOMWHAIOLLYKO CMETaHy, ee
MOXHO aKKypaTHO CHATb M MEPENOXUTb B YUNCTYH0 EMKOCTb, NMOC/E YEro 0CTaBUTb
HEMHOIO MOACOXHYTb.

cxoas 13 BCEro BbILLIECKA3aHHOr0, MOXHO cAenaTb BblBOJ O TOM, 4YTO
CBEXeAobblTaa rMHa MPaKTUYeCKU HUKOra He MOXEeT OblTb  cpasy
1CMO/Ib30BaHa HeMoCpeACTBEHHO A4/1 NIeNHbIX paboT. Bce 0cafioyvHbIe MNHBI, K3-
3a YC/OBUIA CBOEro 06pa3oBaHus, 06/1a4at0T 60/1ee NN MeHee APKO BblPaXKEHHYHO
CMIOUCTYIO CTPYKTYPY, OT KOTOPOil 006s3aTe/IbHO HY)XHO M36aBUTLCH, MHaye
Kepamuyeckume 13fenns u3 Takom rivHbl 6yayT Nerko pyLwmTbCa Mo CNOsM.
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B rnvHe Bcerga npUCYTCTBYET KaKOe-TO OrpefeneHHOe KO/MyecTBO
npumecer. Ho npu nx cogep>xaHum Bbille HOPMbl OHM MOTYT narybHO NoBANATD
Ha KayecTBO M BHELUHWW BWf OyAyLWEro Kepammyeckoro usgenus. ostomy,
nepeg paboToii ¢ Hell, He0OXOAMMO MPOBOANTL TLLATENIbHYHO OUUCTKY OT INLLIHNX
NpUMecen.

CnuncoK NCnonb30BaHHbIX UICTOYHUKOB:

1. narones O.B. Jlenum u3 ravHbl / O.Bb Tnarones. — M.: Mpodg-W3aar,
2009. - 96 c.

2. byppaenHbin M.A. NckyccTBo kepamukn / nog peq. E. . TopbyHoBoi,
. B. Mo3gHska. — M.: Mpod-WN3pat, 2009. — 104 c.

3. Yaeappa X. Kepamuka ceoumu pykamu / Yasappa Xoakum. — M.: Mo
mup, 2004. - 192 c.

4. bytdbe . PyKoBOACTBO NIENHOro 1ckKycctea / nog pefd. Jlesaluesoil E.
M.: 9kcmo, 2015. - 128 c.
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YK 687
OCOBEHHOCTW OPFAHU3ALIMN TPY A TEXHO/OT A
MNPEAMPUATUA AYTCOPCYHIOBOW KOMMAHU

PoroxuHa FO.B., Me6osa T.I"., N'yceBa M.A., AHapeeBa E.I".
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. VckyccTBo), Mocksa

Befyuiein TeHaeHUMEN pa3BUTUA LLIBEWHOW MPOMBILLIEHHOCTM MPU3HAHO
COAPY)KECTBO OTEYECTBEHHbIX (UPM C ayTCOPCUMHIOBbIMM  KOMMAHUAMMU,
PacnonoXeHHbIMM Kak Ha Tepputopumn Poccuu, Tak 1 3a pybexxom [1]. BonbLuas
4aCTb ayTCOPCUHIOBbIX LUBEMHbLIX (MPM cocpefoTodeHa B Kutae [2]. B
ayTCOPCUHIe paboTatoT NpenpuaTUS 4BYX TUMOB:

efIHOe LuBeHOoe 00beAMHEHNE C MOMHbLIM MPOU3BOACTBEHHbIM LIUK/IOM,
Korja nmpouecc npPOeKTUPOBaHWUSA W WU3rOTOB/IEHUS LUBEMHON NPOAYKL MK
COCPELOTOYEH JIOKASTLHO;

Koorepauus  HEeCKOSIbKMX — KOMMaHWi,  Cneuuainsvpyromxca  Ha
OTAe/IbHOM 3Tarie nNpou3BOACTBA.

Ycnex 6usHec-npouecca ayTCOPCUHIOBOMO LUBEMHOro NPeanpusaTUs BO
MHOrOM 3aBMCUT OT OpraHusauum u pesynbTaToB Tpyda TexXHosora,
ABNAIOLLErOCHA CBA3YIOLLMM 3BEHOM MeX/Y 3aKa3unMKoM 1 BU3HEC-NOAPALUMKOM.
[O/MKHOCTHbIE  06513aHHOCTM  TeXHo/ora  LWBeWHOro npoussoacTea  [3]
00beAUHAIOT paboTy C TEeXHUYECKON [OKYMeHTauuen COnpoBOXAEHWS
MPOW3BOACTBEHHOIO Mpouecca, 06ecneyeHne W KOHTPO/Ib  [esATe/lbHOCTU
NoAroTOBUTENbHOIO, PAaCKPOMHOIO W  LLUBEMHOrO LIEXOB, MpPWUEM TOTOBOW
NPOAYKUMN, KOMMYHUKATUBHOE 00LLEHME C COTPYAHMKAMMU,
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[na vccnegoBaHUs opraHusauum Tpyaa TexXHosora BblbpaHbl ABa Tvna
ayTCOPCUHIOBBIX LUBEMHbIX MpegnpusaTuii: 1) 6usHec-nogpsgumk 6peHpa Oh
Polly [4], BbIMOMHAKOWMIA 3aKa3bl Ha W3roTOB/IEHME 60MbLINX MapTuiA Fast
Fashion ogexapl [5]; 2) manoe weeriHoe npeanpustne «<MACTEP NEKA» [6],
Creunanmn3npytolleecs Ha MNPOEKTUPOBaHUM W OTLUMBE W3AENNA, Kak Ha
NHAVBUAYA/IbHBIX KIMEHTOB, Tak M Ha KOPMOpPaTUBHLIX 3aKa3ax no paspaboTke
NMPOEKTHO-KOHCTPYKTOPCKOW AoKymeHTauun [7]. MNpoekTHble 6topo 6peHaa Oh
Polly TeppuTopmnanbHO pacnonoXeHbl Kak B EBpone, Tak 1 B Kntae, LWBENHbIE
Luexa — B Kutae. MpoekTHble 6t0po 1 wBeiHble Lexa MACTEP JIEKAJT — 310
OTEYEeCTBEHHOE Masioe MpPeanpuaTve, TPUB/EKatoWee MOMUMO  LUTATHbIX
COTPYAHWUKOB eLLe 1 (hpunaHcepoB (KOHCTPYKTOPOB, NabopaHToB, LUBEN).

AHann3 [eATeNlbHOCTM TexHosora LweelHbIX npegnpuatuii Oh Polly
nokasas, 4YTO 3TO MHTEHCMBHbIA W Pa3HOMNMIAHOBbLIA TPYyh Cheunanncra,
CBAI3aHHbIN C WH-NaiH U PUHaIbHBIMU MHCMEKLMAMU KayecTBa MpPov3BOAUMONA
npogykumn. Tlockonbky uexa npegnpuatuii Oh  Polly  TepputopranibHO
paccpefoToyeHbl B pasHbIX HaCe/eHHbIX MyHKTax KuTas, TO 4YacTb BPeMeHU
TEXHO/ION TPATUT Ha Nnepeesfbl, YTO CKa3bIBAETCA Ha YTOMIAEMOCTU PaboTHUKA.
Cneundmka Fast Fashion nponsBoacTBa — 3T0 YacToe 0GHOBMEHNE KOMNEKLNN,
52 pa3a B rof. Takast MHTEHCMBHOCTb HE6/1AroNPUATHO CKa3blBaeTCA Ha KayecTee
BbIMYCKaeMON MPOoAYyKUMN. TexHOMory LUBEMHOro MpeanpuaTus npuxoanTcs
KOOPAMHMPOBaTL NPOW3BOACTBEHHBIA MPOLECC, B OCHOBY KOTOPOro 3a/10KEHbI
rnobasibHble  HEAOCTaTKW — HecOOTBETCTBME CBOWCTB  MaTepuasios B
NMPOM3BOACTBEHHOW NapTUX, OWMOGKM B JfleKasax K3-3a He COMNPSXEeHHOCTU
rpaduyeckmnx nporpamm (puc. 1), OTCyTCTBME U HU3KOE KaYeCTBO UCMOSHEHMS
obpasua n3genuns. JononHuTenbHble TPYAHOCTU AN MOSIHOLEHHOTO OO6LLeHWS
TEXHO/IOTA C COTPYAHMKaMM CO3[al0T HEKOPPEKTHOCTb 0bpasua Mogenw,
BbIC/IAHHOTO Ha (abpvkKy C HeKayeCTBEHHOW MPOEKTHO-KOHCTPYKTOPCKOi
AOKYMeHTaumen, M Tpebyrolwme MepeBoja KOMMEHTApMK, KOTOPble 4acTo
OCTAKOTCA Ha YPOBHE «MPOAAKT-MEHEKEPa».

5 v =

PucyHok 1 — Nprmep ownBKM B NeKasiax u3-3a He CONPSXXEHHOCTU rpaginyecKnx
Nporpamm, BbipaXKeHHbI B HECOOTBETCTBMUN HanpaBieHUN yKasaTeneit f0NeBbIX
HUTER: a) B Nekanax-stasioHax; 6) B fekanax rpaguyeckoin nporpaMmbl (hoTo
aBTopa PoroxuHoi HO.B.)

B 06s3aHHOCTM TexHonora Fast Fashion npov3BoAcCcTBa BXOAUT MHCNEKLMA
KayecTBa nakeTa MaTepuanos, UCMO/b3yeMblX B MPOU3BOACTBE KaXKaoW MoAenu
ofexabl. Pabpuvkam UM 3aBoAam, 0OecrneymBarOLUMM TOCTaBKM  TKaHew,
aKceccyapoB W NPUKNaHbIX MaTepuanos, Npu 6ecnepeboiiHoin paboTe TpebyeTca
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0K0/0 3-4 Heflenb Ans hopmmpoBaHna napTuil. OgHako, 3avacTyto Fast Fashion
KOMNaHWM 3aKynatT CO CKNafoB TKaUKUX MPeanpuAaTUiA y)Ke VMEKLLMEeCH B
HaM4Mn MaTepuasibl, KOTOPble He BCerja COOTBETCTBYKOT He0OXOAMMbIM
KpuTepnam  kKadectea. B ofHOM napTMm  OJHOIO  apTUKyna  MOXET
MPUCYTCTBOBATb, KaK Pa3HOOTTEHOYHOCTb, TaK 1 pasHas NJ0THOCTb MaTepraios.
OTfenoyHble matepuasibl M akceccyapbl TakKXKe MOryT OTaMyaTbCA 0T
3a5B/IEHHOT O LIBETA, UTO MHOra 06HAPY>KMBAETCH YXKe B FOTOBOI MapTum.

Ha atane noAroToBMUTENbHOrO NPOM3BOACTBA TEXHO/ION ayTCOPCUHIOBOM
(habpUKM MHCMEKTMPYET MPOLIECC AeKaTMPOBAHWA MaTepuaioB. Y CTaHOB/IEHO,
YTO HEKOTOpble KOMMaHUKW, BXOAALIME B KOOMepaTMBHOE O00beAMHEHME
ayTCOPCUHIOBOro  OM3HEeC-NoApsAYMKa, C  Lenbld  3KOHOMUM  BPEMEHW,
NCKMOYalOT  0053aTe/lbHYt0  AeKaTUpPOBKY, 4TO B MTOre MnpPUBOAUT K
HeCOOTBETCTBUIO 3adB/IEHHbIM pa3MepamM B rOTOBbIX U3AENNAX.

AToroBasi TEXHOIOrOM MHCMEKLMSA KayecTBa NPOAYKLMN ayTCOPCUHIOBOWA
KOMNaHNW JOKYMEHTa/IbHO OTPaXKaeTcs B oTyeTe. [ yCnewHom aeaTenbHOCTH
KOMNaHUM HeobXOAMMbl aHa/IMTUYECKMEe OTYeTbl. Tak WMHCMEKUWUA OLHOWN W3
MPOMBILLNEHHbIX Konnekuuii 6peHaa Oh Polly 1 aHanmTnKa NpUYMH BbISIBNIEHHbIX
[eeKTOB, NPUBOASALLMX K BO3BPATY MPOU3BOLCTBEHHOM NapTUX, NOKasaan, YTo
OLLUMOKW B NleKasiax 13-3a He CONPSXXEHHOCTM rpadmyeckmnx nporpamm (Cm. puc.
1) npuBenn K NPOSABMEHUIO [E(EKTOB, CHWXKAKOLWMX 3CTETUKY u3genus. B
COOTBETCTBMM C 33aflaHHbIM B JleKaslax-3Ta/loHaX HEKOPPEKTHOM HanpasieHuu
[0NEBbIX HUTEW BbINO/IHEH PacKPOi NPOM3BOACTBEHHOI MapTuun. B pesynbTarte
pa3HOHanpaB/IEHHON PacTHXKMMOCTY MaTePUasioB Bepxa 1 MNOAKMNaAKN B TOTOBOM
N3gennMn He CoBNasv A/MHbI YYacTKOB MO pefibey nepefa, CHOPMUPOBASICS
fedexT.

AHannM3 MacwTabHOCTU BbISAB/IEHNA B MPOU3BOACTBEHHbLIX MapPTUAX
AedeKTOB MaTeprasioB NoKasasl, YTo OLNOKN COTPYAHWMKOB MOArOTOBUTENbHBIX
N PacKPOMHbIX LIEXOB NPMBOAAT K Bo3BpaTy 50%, a nHorga n 100% rotoBow
NPOAYKUMU M3-3a PA3HOOTTEHOYHOCTUN B M34emMK (puc. 2) UM HECOOTBETCTBUIO
pa3mepoB fieTaseid Kpos napaMeTpam MOofeNu.
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PUCYHOK 2 — Pa3HOOTTEHOUYHOCTb B 13aennn

Bonblume 06beMbl NPON3BOAMMON NPOAYKL MW, BPEMEHHbIE OrPaHNYeHWS
(oepnaiiHbl), pasHyLA YacoBbIX NOSACOB MEX/Y 3aKa34MKOM (Fr0fI0BHbIM 0(hMCOM)
N UCNONHUTENSMU (AyTCOPCUMHIOBLIMU NPELNPUATAAMU), TeppuTopuasibHas
pa3obLeHHOCTb MOCTaBLUMKOB ABMAKTCA OCHOBHbLIMU (PakTopaMu, BNAIOLLMMU
Ha WH(OPMaLMOHHBbIE TMeperpy3kn U WHTEHCMBHOCTL Tpyda TexHosora
ayTCOPCUHIOBOr0 MNpeanpusaTus ¢ NIoKanM3aumMend  LBEMHbIX LEX0B Ha
TEPPUTOPUN APYroro rocyaapcrea.
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AHannM3 Npou3BOACTBEHHON AeATe/IbHOCTM TEXHO/0ra OTe4yeCTBEHHOro
ayTCOPCMHIOBOro Manoro npeanpuatTvsa [6, 7] nokasan, 4Yto TeppuUTopuasbHas
AOCTYMHOCTb BCEX NOAPA3LeNeHNIn AN NHCNEKLUN 1 NPON3BOACTBO U3 He
60/IbLUMMK NapTUAMUN MONOXMTENIbHO CKa3blBaeTCA Ha KayecTBe Npon3BOANMOiA
NPoAyKuUN. B OCHOBHbIe 06513aHHOCTW TEXHO/0ra ayTCOPCUHIOBOM KOMMaHWK
BXOLAT:

COCTaB/IeHMe crieyndmkaumm getanen n Tabenu mep;

COCTaB/IEHME TEXHUYECKOrO ONMUCaHNA U3LENNA 3aKa3umnKa,;

N3roTOB/IEHME TEXHNYECKOTO PUCYHKA U3LENNA MO XKENaHNIO KIMEHTa;

COCTaB/leHMe TEXHO/IOTMYECKOM MOC/ef0BaTe/IbHOCTU  U3TOTOB/IEHNS
n3nenns;

co3[aHune oNTMMasIbHOWN pacKagKun fiekan ais Kpos;

pacy&T HOPM pacxofa Cbipbs U MaTepuanos NPV N3roTOBIEHNN U3LENNS;

OTLWMB 06pasua n3genus;

NHANBUAYa/TbHbIE KOHCY/IbTaLMK MO BONPOCaM U3roTOB/IEHNA U3LEeNNS.

Cneunuka w3roToBNeHUA W3LeNUA C NPUBEYEHMEM 1abOPaHTOB-
(opunaHcepoB 06d3biBaeT TexHonora npeanpusatna «MACTEP JIEKA/»
MPOBOANTbL (PUHAIBHYHO MHCMEKLMIO KayecTBa NpoayKumu (puc. 3). BbisBeHHbIe
AedeKTbl, Kak Npasusio, UCNPaBAKTCA [0 OTNPaBAEHNSA MPOAYKLMM 3aKa3umKaM.
Mogenu B3aMMOAENCTBUS C noTpebuTensmm [8] NO3BONAOT Yy4yecTb MNpwu
N3roTOBNIEHUN U3AENNIA UHANBULYa/IbHbIE 0OCOOEHHOCTU K/MEHTA.

PUCYHOK 3 — MpuMepbl BbISIBNIEHHbIX TEXHOMOMMYECKNX e(heKTOoB

Yy COTPYZAHVKOB KOHCTPYKTOPCKO-TEXHO/IOMMYECKOro 6ropo
ayTCOPCUHIOBbLIX KOMMaHWUIA JO/KHbI OblTb CPOPMMPOBaHbI MO/b30BATE/IbCKIME
KOMMNEeTeHLMN paboTbl B CreLMasM3vpoBaHHbIX rpauyeckux nporpammax [9].
Tak KNIMEHTOOPUEHTMPOBAHHbIE NpeanpuaTug, M3roTaBnBaroLLme
KacToMu3npoBaHHYto ofexay [10], nepea oTrnpaBKoW 3aKa3sa B LLBEHbIN LieX Ans
NCKMIOYEHNA MPUYMH  BO3HWKHOBEHUA [e(DeKTOB COOMpaloT AaHHble 006
N3MEHEHUAX KOHCTPYKTMBHO-TEXHOMOMMYECKOro pelleHns mogened [11].
AKTyanbHO BBefleH1e aBTOMaTU3NPOBaHHOIO0 KOHTPO/IS Ka4yecTBa U3roTOB/EHNS
N34eNnin B LOMOSIHEHME K KOHTaKTHOW MHCMeKuun. YacTmyHas aBTomMaTu3aums
MO3BOJIUT He TOJIbKO OMTUMW3MPOBATh MPOM3BOACTBEHHLIN npouecc [12], HO u
npeogoneTb KOMMYHMKaTMBHbIE MNperpagbl B OOLWEHMM C  COTPYAHUKAMMU
MHOCTPaHHbIX (OMPM-NOAPALUNKOB.
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08.11.2019)

8. Petrosova I.A., Andreeva E. G., Guseva M.A. The system of selection
and sale of ready-to-wear clothes in a virtual environment // 2019 International
Science and Technology Conference "EastConf", Vladivostok, Russia, 2019, pp.
1-5.doi: 10.1109/EastConf.2019.8725390

9. lNyceBa M.A., benropoackuin B.C., AHapeesa E.I"., MNMeTpocosa U.A.,
Pa3bpognH A.B. BupTyanbHas KOPPeKUMsS KOHCTPYKLUMIA Npu NPOeKTUPOBaHWN
ofexabl Ha purypsl noTpebuTenen // TeKCTUNbHAsA U Nerkas NPOMbILLIEHHOCTb.
2019. Ne 1. C. 26-28.

10. TlletpocoBa W.A., JlynnHa E.B., 'ycea M.A., AHppeeBa E.I'.
MaccoBas kactomusaums. lMpeactasneHvie U NPOABMXKEHME NPOMbILLIEHHBIX
KONNEKUMIA B MHAYCTPUM MOfbl. Y4ebHoe nocobue. - M.: ®Irb0Y BO PI'Y um.
A.H. KocbirnHa, 2018. - 201 c.

11. MetpocoBa WN.A., I'yceea M.A., AHapeeBa E.I"., benropoackuin B.C.,
PomaHoBckuii P.C., CtenaHoB MN.0O. Kactommzaumsa mogenein My»cko ogexasbl
/| CBMAeTeNLCTBO 0 perucTpaumm 6asbl gaHHbIX RUS 2019620410 01.03.2019,
6ron. Ne 3.

12. OneHeBa O.C., HKOxumH A.C. OnepaTuBHOe MaHNPOBaHWE
MPOV3BOACTBEHHbIX 3aKa30B C 3aJaHHbIMV pa3mepamu U CpoKamu UCMonHeHs //
[nzaitH n TexHonoruu. 2011. Ne 26 (68). C. 81-85.

© PoroxunHa KO.B., Mneéosa T.I".,
N'yceBa M.A., AHgpeeBa E.IM., 2020

163


http://prom-
www.ohpolly.com
http://masterlekal.ru/
www.livemaster.ru/vintagechic/reviews

YK 004.921
MPEVMYLLECTBA BHEAPEHWS
NHTEPAKTWBHbIX 3D-MPUNOXEHWI B BEB-MPOEKTHI

PoroxunHa A.K., Hosnkos A.H.
Poccuitckuid rocyiapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonormu. AnsaiH. ckyccTBo), Mocksa

Lienblo paboThl ABNSAETCS AEMOHCTPALUA BO3MOXHOCTEN NCMOb30BaHUA
NHTEPaKTUBHBbIX 3D-NpUIoXKeHW B BeO-MpoeKTax, a Takke 03HAKOM/IEHUe C
TexHonormein WebGL, KoTopasi no3BosisieT pa3paboTymkam 1cronb3oBaTe 3D-
rpadmky B 6pay3sepe v JaeT BO3MOXHOCTb M0/Ib30BaTENSAIM HE NPOCTO HabNtoaaTh,
HO 1 B3aMMO/ENCTBOBATL C HEN.

Ha cerofHAWHWA AeHb Be6G-TEXHONOMMM 3aHUMAlOT 60/bLUYKD 4acTb
Halle >XU3HW. B CBA3W C 3TUM, WHAYCTPUA YCNyr W pasB/iedyeHUid B CETU
VHTepHeT pa3BunBaeTCs, a BMECTE C HUMW Pa3BMBatOTCA TEXHOOMMK: Griarogaps
POCTY MPOU3BOAUTENBHOCTA MEPCOHASIbHBIX KOMMBbIOTEPOB U MOBWUJIbHBIX
TeNe(hOHOB MOSABNSAETCA OO0/bLUE BO3MOXHOCTEW [ANs B3aumopenctsmsa ¢ 3D-
rpadmkon. HoBOW W pas3BMBatOLLENCA BeBG-TEXHONOIMEN, MO3BONAIOLLEN
ncnonb3osatb 3D-rpagnky B 6paysepax, Asnserca TexHonorna WebGL.

WebGL - 3710 Beb6-CTaHfapT, pa3paboTaHHbIA HEKOMMEPYECKOi
opraHusauueit Khronos Group B 2011 rofly, KOTOpbIi NO3BONSET Peasv30BbIBaTb
TpexMepHYHo rpadnky npamo B 6paysepe. TexHonorna WebGL ncnonb3yer A3bIK
nporpaMMmMpoBaHna LweingepoB GLSL 1 SBNAETCS BaXHEWNLIMM 3/1EMEHTOM
HTML5, no3gonawowmm paspaboTyMkam  WUCMOMb30BaTb  BCK  LUMPOTY
BO3MOXHOCTeW COBPEMEHHbIX rpadmueckmx yckoputenei [1].

Begyuwue paspabotumkm 6paysepos, Takue kak Chrome, Firefox, Safari,
ABNAKOTCA YneHammn Khronos, 1 BO BCEX COBPeMEHHbIX bpay3epax peasim3oBaHa
noafepXXka faHHoW TexHonoruu. locnegHss, 6osee yCOBePLUEHCTBOBaHHAA
Bepcus, Oblna peanmsoBaHa B 2018 roay.

Ha AaHHbIA MOMEHT TEXHOMOrMA MPOAO/HKAET pas3BMBaTbCA M TOJbKO
HabupaeT MONynAPHOCTb, BCMEACTBME YEro Ha pPblHKE He XBaTaeT OMbITHbLIX
CrneymanncToB, CMNocobHbIX paboTaTb B [fAaHHOM ciepe paspaboTku. [o
cerogHswHero aHa WebGL TexHonorusa wmcnonb3oBanacb, B OCHOBHOM, B
pa3paboTKe KOMMbIOTEPHbLIX UTP, HO B CKOPOM OyayLeM OHa HabepeT 60/1bLUyHO
MOMNYyNAPHOCTL B CO34aHUM  BOMbLUMHCTBA  BEO-NMPOEKTOB, TakKUX  Kak
KOpropaTuBHbIE CaiTbl, CaNTbI-BU3UTKMN, UHTEPHET-MarasuHbl, MHTePakTUBHbIE
BEO-NMPUIoXKeHWs, 0byyaroLme nopTasbl U ApYyrux.

IHTepaKTMBHbIE MPUNIOXEHWS, pa3paboTaHHble Ha OCHOBE TEXHO/I0rMK
WebGL, fatoT nosib30BaTe/Nto BO3MOXXHOCTb HE TO/IbKO Hab/1K0AaTh 3a rpagukom,
HO M B3aMMOAENCTBOBATb C Heil [2]. bonbluyto ponb NoJ06HbIE MPOEKTbI MOTYT
cbirpaTb B 00pa3oBaHUKU: C MoMOLWpbl 3D-rpavky Mosb3oBaTesiM CMOryT
0byyaTbCA Ha pea/MCTUYHbLIX MPOTOTMNAX MOAenei. B kayecTBe npumMepa B
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paboTe paccmatpuBaeTcs 3D-KOH(PUIypaTop ¢ BO3SMOXHOCTHHO MPOEKTMPOBaHUA
YKenaemoro AmsailiHa 4exnoB aBToKpecen. [pu BHefpeHun nogo6Hbix 3D-
KOH()MIrypaTopoB Ha cailTax WHTepPHeT-MarasvHoB MO/b30BaTe/lb CMOXET
CaMOCTOATE/IbHO  BblOpaTb  MOAXOAAWMA  AM3aiH  ToBapa W HarfisgHo
NpPeACTaBUTb, KakK OYAeT BbIMAAETb U3LENNE B XXU3HW, MEHAS LLBET U MaTepua
TOBapa, KOHMMrypaumio. A TaKke CHOpMMpoBaThL 3aKa3 aBTOMATUYECKU, YTO
[acT 60/1bLUe MPenMyLLECTB B ONTUMM3ALLMN BU3HEC-MPOLIECCOB KOMMAaHUW.

TexHonorna WebGL He TpebyeT ycTaHOBOK CneumasibHbIX 6M6/IMOoTeK,
OAHaKO [0CTaTO4YHO TPYL0EMKA B U3YYeHUW U NOLOMAET AN paboTbl OMNbITHLIM
NporpaMmmmcTamM WUan Tem, KTO XOUeT rny6oKo Norpy3nTbCs B U3yYeHne LaHHOW
TEXHOMOrnn.

Ona o6neryeHns npouecca co3gaHus 3D-NPUNOXKEHUS, CYLLECTBYHOT
crneyuanbHble OMOIMOTEKM W (DPelAMBOPKW. PaccMOTpUM  CPaBHUTE/IbHYHO
XapaKTepUCTUKY TPex cambiX MOMYyNAPHbIX (PPernMBOPKOB, MOAAEPXXMBAOLLMX
pa3paboTky WebGL (Tabn. 1).

Tabnuua 1 — CpaBHUTENbHAA XapaKTepUCTNKa NONYNAPHbIX PPeiMBOPKOB

HasgaHve |A3bIK MNofpepxka B03MOXHOCTb MobunbHas Hannuune
pa3paboTKM  |aHMMaL MK MHTerpauum ayamo  |noagepxka pefakTopa CLeH

Three.js JavaScript na na na HeT

Unity C# na na HeT fa

Blend4Web|JavaScript fa fa na Ja

Three.js sBnsieTca camoil nonynspHouM 6mbnmoTekoin JavaScript ans
paboTtbl ¢ WebGL. Bubnnoteka ncnonb3yetcs ¢ anemeHtamm HTMLS5 CANVAS,
SVG un coBmMecTMMa CO BCEMM M3BECTHbIMW Opaysepamu, KOTOpble
nogdepxunsaroT TexHonormto WebGL, Bknoyas paboTy Ha MOOGWUSIbHBIX
YCTPOMCTBAX, a TaKXe NpeaocTaBnseT 60/bLIOM HAbop BCTPOEHHbLIX (PYHKLUMWIA.
[ns paboThbl C Hell He TPebyeTca cKaumBaHUe Kakmx-nnbo nporpaMm, 40cTaTovyHo
onucaTtb B KOAe Nporpammbl MOAK/OYEHWe ckpunta ¢ cepBepa. OCHOBHbIM
HeA0CTaTKOM [aHHO BMONNOTEKN ABMSETCA OTCYTCTBME pefakTopa CLeH, yTo
3HAYNTENIbHO YC/TOXKHSAET Npouecc paspaboTku, Tak Kak co3gaHue npocton 3D-
MoAenun TpebyeT HanmMcaHus NPorpaMMHOro Koga.

Unity — wHTerpupoBaHHas cpefa pa3paboTku, npeAHasHayeHHas
N3HavanbHO AN14 pa3paboTKu uUrp, Ho nMetoLas nogaepxky WebGL. 3-3a Toro,
YTO Ha CEeroAHsAWHWA fAeHb [0 CUMX MOp He peain3oBaHa MoAJep)Kka Ans
pa3paboTKM MOOW/bHLIX BEpCU BeO-CTpaHul, nnatopma noaxoamt 60nblue
ANs pa3paboTKM AeCKTOMHbIX (KOMMNbIOTEPHbIX) Bepcuin 3D-npunoxeHnin. Takxe
AJ19 HanMcaHUs CKPMNTOB MnaTgopma UCnosb3yeT A3blK C#, UTO MOXET BbI3BaTb
C/MIOXXHOCTW Yy MPOrpamMmmmncToB, paboTaroLmx To/bKO C A3bIKOM JavaScript. Ans
TOro, YTo6bl Ha4yaTb pa3paboTKy Ha AaHHOW nnatgopme, NOTPedyeTcs cKavaTb
creuMasibHyt0 nNporpaMMy Ha KOMNbloTep. Jna ckaunmBaHus AOCTYMHA MiaTHas
Bepcus 1 aemo.
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Blend4Web - OTKpbITbIn (h)pelIMBOPK, KOTOPbIA TONbKO HabupaeT
MONY/NAPHOCTb, HO YXe 06/1afaeT psAAOM MPeVMYLLECTB MO CPaBHEHUO C
BblLLenpuBeeHHbIMW. natdopma coBMecTUMa C pefaktopom cueH Blender,
NMeeT MOAAEPXKY O/ pa3paboTKy Ha MOOWU/IbHbIE BEPCUM, a [AN1S HanmMcaHus
CKPUMNTOB WMCMOMb3yeT A3blK JavaScript. [Ona crtapta notpebyerca ckayatb
pefakTop Blender, a Takxxe camy nnatgopmy, KOTopble AOCTYMHbI Kak B NIaTHOM
Bepcun, Tak U B 6ecniaTHOI, HO ype3aHHOW No (yHKLMOHany.

AHanm3 onucaHHbIX TexHosornin WebGL 1 npenmyLecTsB BHegpeHus 3D-
NPUIOXEHWN B BeO-MPOEKTbI MO3BOMAET CAenaTb BbIBOA, UYTO MCMO/b30BaHME
TexHonormn WebGL Tonbko HabupaeT nonynspHOCTb, OAHAKO YXKe cenyac
OYeBUAHO, KaKOW ycnex oxugaet eé B byayuiem. Ha cerogHAWHMIN geHb ans
O0NbLUMHCTBA Pa3paboTUMKOB NPO6/EMa COCTOUT B HEOOXOAMMOCTHU FNy60KOro
N3yYeHUs [AHHON TEeXHOMOrMW, HO, B 3aBUCMMOCTM OT Lefel Beb-MPoeKTa,
MOXHO BbIOpaTh CreLmasbHbIA BUKOK, KOTOPbIA MOMOXET YMPOCTUTb MPOLecc
paspaboTkun 3D-NpunoXeHNsa n ctaTb 60/1ee BOCTPebOBaHHbLIM CNeLUaIMCcTOM Ha
PbIHKe Tpyaa.

Cnu1CoK NCNonb30BaHHbIX MCTOYHUKOB:

1. Konun Mauyaa, Pompxep Jin WebGL.: nporpaMMmpoBaHune TpeXMepHOM
rpadmku. / IMep. ¢ aHrn. Kucenes A. H. — M.: MK Tlpecc, 2015. — 494 c.

2. Blend4web - TpexmepHble pelleHus Ans CanlToB. [SNEKTPOHHbIN
pecypc]. - Pexum poctyna :  https://www.blend4web.com/ru/demo ([ata
obpatyeHuns 21 mapta 2020 T.)

© PoroxuHa A.K., HoBukoB A.H., 2020
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MCMOJIb30OBAHVE CAPTIVE MOPTANA
0719 AYTEHTUGUKALIM MNONb30BATENEN

PoauH A.A., CamoitnoBa T.A.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Captive noptan — ceTeBas Cnyxb6a, And KOTOpoin TpebyeTcs, YTOOLI
nosib3oBate/lb,  MOAKMOYAOWMIACA K 6ecrnnatHOM  CeTW,  BbIMOJIHAN
onpeAeneHHble AeACTBUA 41 4OCTyNa B MHTepHeT. Kak npasuno, Captive noptan
MCNONb3YyeTCA A/ ayTeHTUMPUKaLMX MOoNb30BaTeNien, Nnokasa peknambl Wm
BbICTaB/IEHNA CYETOB 3a NO/b30BaHNe yCcnyramy MHTepHeTa.

ECTb HECKONBKO CLIEHapVWEB, B KOTOPbIX BOCTPeb0oBaHa (DYHKLMOHA/IbHOCTb
Captive noptana. HayHeM ¢ Toro, 4to, Harnpumep, cornacHo 3akoHy POCCUIACKON
®epepaum 0 «CBsisu»  BCe  VIHTEpHET-COEAMHEHUS  JO/MKHbI  OblITb
aBTopu3oBaHbl. CornacHo NocTtaHoBneHUAM npasuTenscTBa P®: Ne 758 ot 31
nmonsa 2014 r. n Ne 801 ot 12 aBrycta 2014 r. Bce Hopuanyeckue nuua u
NHOVBUAYaA/IbHbIE MpeAnpuvHMMaTeNnn 0053aHbl  MPefoCcTaBUTb  [aHHble 06
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1CMob30BaHUM 060pYyA0BaHNA ANA My6ANYHOro A0CTyna B CeTb VIHTepHeT [1,
2]. OTO 03HayaeT, 4yTO KAMEeHTam, MOAKIHYeHHbIM Yepes Wi-Fi n ceteBomy
Kabesnto K XOTCMOTY, HY)KHO MPOWTKN 06513aTe/IbHYH0 ayTeHTU(mKaumio [3]. Kpome
TOro, NOpPTa/1 aBTOPU3ALNM MOXKET UCMO/b30BATLCA A4/19 CO0pa OTKPbITLIX LaHHbIX
0 KIMeHTax 3aBefeHus Mpu aBTopMU3auMM 4epe3 couunanbHble CeTW. [pyrow
NONYNAPHbIA BapuaHT — peknama 1 ornpoc NoceTUTeNel Ha CTapTOBOMN CTPaHMULE
aBTopusauuu.

[Mpwn NOMbITKE NOMYYUTb AOCTYM K CaiTy C YCTPOWMCTBa, Yeil nopTan He
3HaeT MAC-agpec, http-3anpoc nepeHanpaBnseTcs Ha CTapTOBYH) CTpaHuLy
noptana. TeXHNYeCcKn nepeHanpas/ieHNe BbINOHACTCA MO0 C UCMO/b30BAHMEM
NCKaxXEHHOro oteeta DNS-3anpoca, MmMbo ¢ 1CMonb30BaHNEM MapLUpyTMU3aTopa.
Kak npaBuio, B OTBET Ha MepBOHaYasibHbINA 3anpoc npuxognt HTTP-0TBeT ¢
kogom 302.

Bce nonb3osatenu, >xenarowime MOAKIOUMTLCA K 00LeJOCTYMHON CeTu
Wi-Fi 1 nonyuntb goctyn K WHTepHETY, CHayana MnpoXo4AT 4epes3 LUH03,
npeAcTaBNALWLMIA COO0M KOMMLIOTEP C HECKOMbKMMM CETEBLIMU MHTEPQEncamu.
LLINt03 BbICTYNAET B PO MapLUpyTm3aTopa 1 bpaHamayapa, 1 415 BOSMOXHOCTU
aBTOpM3aLMM NONb30BaTENS C MOMOLLLIO 6paysepa OH TaKXe COofepXut web-
cepsep. [ng ayTeHTUPUKALMM KTMEHTOB MOXET MPUMEHATLCSA BHYTPEHHASA 6a3a
AaHHbIX WA BHelWwHWA RADIUS-cepep. Cxema MOAK/KOYEHUS K CETU
npefcTaBneHa Ha puc. 1. Bce nakeTbl OT HeaBTOPWM30BaHHBLIX MO/b30BaTeNel
rMoMeyaroTcs Ha GpaHaMayape, Moc/e Yero NOCETUTENb MepeHanpaBfseTca Ha
cneumanbHyto web-ctpanuyy (Captive Portal), rge nonb3oBaTeny u3y4yaroTt
YCNOBUA MOAK/MOYEHNA W [asiblle MPOXOAAT ayTeHTU(MKALWIO, OHWM MOryT
BBECTWM JIOTMH C MNapofsieM WAW KOA [AOCTyna, WAW  [pyroe CpeacTso
ayTeHTU(MKaUMK,  NpefyCMOTpPeHHOoe  Bnagenbuem  noptana.  [locne
ayTeHTU(MKaLMM NPOU3BOAMTCA WAEHTUMUKAUMA YCTPOMUCTBA, C KOTOPOro
nonb3oBaTenb Bowen B cuctemy. MAC-aapec, IP-agpeca, 3aHOCATCS B 6efblii

CMMCOK bpaHaMayapa.
P
™ 2

| LaM =)
e 4 Chilli

DHCF oy Chilli ‘() {Azcess Controlar) )
e —
Captive Portal

Entarced by Chilll urtil suthenticated

PucyHok 1 — Cxema nony4veHus goctyna B ceTb IHTepHeT

MoXXeT 6bITb M CaMbllii MPOCTON C/lyYaid, KorAa nosb3oBartesib BOOOLE He
NpoXoauT ayTeHTU(UKauuio Ha Captive noprtase u aBToMaTUYecKune Mnosyyaer
IP-agpec. B panbHeiilleM, BCce MakeTbl MPOXOAAT Yepe3 MapLupyTusaTop 6e3
OrpaHu4YeHunin. Tak >e, B 3aBUCUMOCTM OT TpebOBaHMI 3aKaszumka — BnagenbLa
Captive nopTasna, MOXHO YCTaHOBWUTb HEKOTOPble OrpaHu4eHus, Hanpumep:
OrpaHMyeHns Mo BPEMEHM CeaHCa, OrpaHUYeHuUs MO CKOPOCTWU, NO TPapuKy,
OrpaHnYeHmne Ha MCNo/b3yeMble Pecypchbl.
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Ha gaHHbIA MOMEHT CYLLECTBYHOT HECKO/IbKO MPOEKTOB, MO3BOAOLLMX
obICTPO pa3sepHyTb Captive noptan: Wifidog, PacketFence, ChilliSpot. Bbibop
PeLIeHNs 3aBUCUT OT HeOOXOAMMbIX 3aKa3umKy (DYHKUWUA N NOAAEPKMBAEMbIX
OrMepaLMoHHbIX CUCTEM,

Hanpumep, ChilliSpot  ojuumanbHO  nogaep>XmBaeT  HECKO/bKO
ancTpmbyTtmeos Linux, FreeBSD, OpenBSD 1 OpenWRT.

[Ona paboTbl C captive noprtasiaMyM 4acTto uMcnonb3yroT FreeRadius.
FreeRadius — cepBep € OTKPbITbIM UCXOAHbIM KOAOM. A/lbTEPHATUBHbIV BapuaHT
Kommepyecknx RADIUS-cepBepos.

RADIUS - npotokon Ans ayTeHTU(UKauun, asTopusaumm u cbopa
NH(OopMaLnM 06 MCMo/b30BaHHbLIX pecypcax, paspaboTaHHbIA AN nepeaayn
cBefieHUA Mexay web-cepBucoM U 06opyaoBaHMEM. ITOT  MNPOTOKON
NMPUMeHSeTCs A1 CUCTEMbl  Tapu(MKauuMm  WUCMOJb30BaHHbLIX  PecypcoB
KOHKPETHbLIM Mosib3oBartenem [4].

RADIUS ncnonb3yetcs Kak npotokon AAA:

1)  Authentication (aHrn.) — npouecc, KOTOpbIA  MO3BONAET
ayTeHTU(umumpoBatb  (MpoBepATb  MOA/MHHOCTL) CyObeKTa 4epe3 ero
NOEHTU(PVKALMOHHBIE [aHHbIe, 3TO MOXET ObITb NI0rMH (B KayecTtse /IOrMHOM
MOXET BbICTYNaTb 3/1eKTPOHHAsA NoyTa UM HOMep TeneoHa) 1 naposb.

2) Authorization—- 310 npouecc, KOTOpblA  onpefdensieT  npasa
NOEHTUPULMPYEMOrO 00BEKTA A/19 [OCTyna K pasfiMyHbIM yciayram Waun
06beKTam.

3) Accounting (aHrn.) — 310 NpoLecc, KOTOPbIA MO3BOMIAT BaM cobupaTtb
NHopMaLMIo  (faHHble YYeTHbIX 3anuceid) 06 WUCMOMb3yeMbIX pecypcax.
HayanbHble faHHble, KOTOpble 00bIYHO MepefaroTcs no npotokony RADIUS —
3TO 3Ha4YeHWs BXOOALLEro W mcxoAsdwero Tpaguvka: B 6GalTax/okteTax (C
HeJlaBHMX MOP B rurabanTax).

3ayacTyt0 MHOrMe KOMMaHMKW, KOTOpble XOTAT 3apaboTaTb AeHer A/
KOMNaHuy, pas3pabarbiBatoT CBOM MOAO0OHbIE CUCTEMbI C WCMO/Ib30BAHUEM
TexHonorunm RADIUS-server. 114 3TOro Heo6xoAmMmo apeHgoBaTh Linux-cepsep.
Ha cepBepe TpebyeTca ycTaHOBUTL CNyx0y FreeRadius. BmecTe ¢ ycTaHOBKOWA
CNyX6bl  pa3BopaudvBaeTcs web-uHTepdeic ans  ynpaBneHWss  CUCTEMONA
FreeRadius. B uHTepdeiice y nonb3oBaTens ¢ npaBamn agMUHUCTPATOP E€CTb
MOSIHBIA JOCTYN K HAcTPOMKam CUCTEMbl. AAMUHUCTPATOP MOXET YNpaBiATb
BCEM CUCTEMOW C MOMOLLbID WHTepdeiica. B HacTpoikax CUCTEMbI MOXHO
YNpaBnATb CECCUAMW: HacTpauMBaTb MPOLO/DKUTENILHOCTL CECCUKM, CKOPOCTb
NHTEPHETA, TPauK, NCNOMb3yeMble PeCYPCbl.

[na TOoro 4ytobbl Nosb30BaTe/lb CUCTEMbI MOT MPOWTU ayTeHTU(INKALMIO,
HeobXxoauMM web-nHTepdeinc. 3aeck yxKe cyrybo fMyHbIe NOXXeNaHns 3akas4vmka.
TpeboBaHUs MOryT 6bITb pasHble, An3aliH, CNocob aBTopu3aummn u T.4.

Kak npaswnno, B 06Le0CTYMHbIX CETAX UCMO/b3YETCA MEeTO/ aBTopM3aL,mm
no Homepy TeneoHa n e-mail. Kpome Toro, MoXeT 6bITb CBA3KA C MOMYNAPHLIMU
COLMASIbHBbIMU CETAMMU.
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[Mpy NOAKNHOYEHMN K TOYKe AOCTYyrMa, Mosib3oBartesib nornagaet Ha web-
NHTepdeic  aBTOpM3aUMK, KOTOPbIN pa3paboTan Bfnagenel, W COrfacHo
TpeboBaHVAM BfagesnbLa, NPOXoAMT aBTopusauuio. B cnyyae, ecnv asTopusaums
MPOXOAUT C  WUCMO/Mb30BaHMEM  TeNlePOHHOro  HOMepa,  MOoJb30BaTENtO
npeanaraeTca 03HaKOMUTBLCA C  YCMOBUAMU OMepPTbl M MHopMauunen 06
MCNONb30BaHUM MePCOHabHBIX faHHbIX. locne BBoga TenehoHa, nocTynaert
CMC-CO00LLEHME C KOLOM NOATBEPXAEHNS, KOTOPbIA HE06X0AMMO BBECTU, YTOObI
noflyunTb AOCTYN K WHTepHeTy. [locne 3Toro nonb3oBaTeflb CUMTAETCA
3aperncTpMpoBaHHbIM U MOXKET MUCMOJIb30BaTb UHTEPHET.

CnK1COK MCnosib30BaHHbIX MCTOYHMKOB:

1. MNocTaHoBNeHe npasuTenscTBa P® ot 31 mona 2014 r. N 758 «O
BHECEHMN W3MEHEHWA B HEKOTOpble aKTbl MPaBUTENbCTBA POCCUIACKON
(befepaumm B CBA3M C MNPUHATUEM (efepanbHOro 3akoHa «O BHeCeHWUM
N3MeHeHMn B (efepanibHblii 3aKOH «O6 WH(opMaummn, WMHHOPMALNOHHbIX
TEXHONOIMSAX M O 3aWmUTe UHAOPMALMM» N OTAENbHbIE 3aKOHOAATE/IbHbIE aKTbl
pOCCUIACKOW (heaepauun Mo Bornpocam yrnopsagodeHnss obmeHa MHGopmaumen ¢
MCNONb30BaHNEM NH(OPMALVOHHO-TEIEKOMMYHMWKALNOHHBIX CETEMN».

2. MNocTaHoBneHwe npasutensctea PP oT 12 asrycta 2014 r. N 801 «O
BHECEHMN W3MEHEHWIA B HEKOTOpble aKTbl MPaBUTENbCTBA POCCUIACKOM
(hegepaLmm.

3. PasBopaumeaem Wi-Fi HotSpot ¢ ncnonb3oBaHnem TexHonorum Captive
Portal [aneKTpoHHbIN pecypc]: https://xakep.ru/2013/10/29/captive-portal/.

4. OSP - ' no TexHonormsm uudgposor TpaHcdopmaumn: O Radius
noApo6HO [3neKTPOHHBIN pecypc]: https://mwww.osp.ru/lan/2003/01/137078/.

© PoamH A.A., Camoirniosa T.A., 2020

YK 004.021 }
PA3PABOTKA MOAY/EN MOBWULHOIO MPUIOYKEHWS
«KOSYGIN» HA BA3E ANDROID/10S

Pocnsakos M. ., ViBaHoB A.C., PasuH U.b.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Mob6unbHoe NpunoxeHne «Kosyginx», papadbartbiBaeMoe Ans CTYAEHTOB W
npenogasarteneil, NOAAEPXKMBAET COBPeMeHHble nnatdopmbl Android n 10S.
MpunoXxeHne HanmMcaHO C KCNosb3oBaHMEM komnunatTopa C++ Builder
Embarcadero, B cBA3M C 3TM 1MeeT 06paTHY0 COBMECTUMOCTb C aKTyaslbHbIMM
nnatopmamu. Kpome T0ro, NpuaoXeH1e MOXHO MOPTUPOBATb U B Ka4eCTBe Bed
CTpaHuubl B OyayuleM. Ha f[aHHbI MOMEHT (DYHKLMOHa/n MOOW/ILHOMO
MPUIOXKEHUS MpefnonaraeT B3aVMOLENCTBMe CTYAeHT — npenojasate/b —
yHuBepcuteT. B Oyaywem  nnaHupyetcs  J06aBUTb  MOAAEPXKKY
«ABUTYPUEHTOBY.
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[MpunioXKeHne NMeEeT NepCreKkTUBY PasBUTUA U LOSITOCPOYHYIO NMOAAEPKKY,
a TaKXxe BHeceT cebe nnaujapm Ana AanbHenWwmnX ynydileHni. B cBasm ¢ aTum
ObI/10 MPUHATO PeLLIEHNEe MEPENTN Ha MOLY/IbHYHO KOHLEMUMIO.

3agaya cOCTOMT B TOM, 4YTOObI CO34aTb CTPYKTYPY MOAY/Nen BHYTpU
MPUIOXKEHUS, KOTOPbIE MOTYT paboTaTb HE3aBMCUMO APYT OT Apyra, 3aMeHATLCA
eC/IN aKTyaslbHbl, IM60 NOTEPA/IN CBOKO aKTYas/IbHOCTb.

MoZynn npunoXxeHus MOXXHO GyAeT UCMo/b30BaTh HE TOMbKO B pamMKax
[AHHOr0 MPOEKTa, HO 1 NOBCEMECTHO.

Ha faHHbI MOMEHT pa3pabaTbiBatOTCA CiefytoLme MOLYN:

MOZY/lb aBTOMATMYeCKM CO34aBaemoin 6a3bl  [aHHbIX  MOGWILHOIO
MPUIOXKEHWS;

MOAY/1b CEPBUCOB;

MOZAY/1b NepapXmmn 4aTos;

MOZAY/Ib MHTEPAKTUBHOIO pacnucaHus;

MOZY/lb OCHOBHOIO NPOUNSA;

MOZAY/b aPXUTEKTYPbI MPUIOXKEHUS,

Mogynb 6a3bl JaHHbIX — a6CO/TIOTHO HE3aBUCUMbIA MHCTPYMEHT, KOTOPbIN
MOXHO MOAKUUTB K 060 cucteMe. Ero 3agaya cocTouUT B TOM, YTOObI 6paTh
[aHHble, 0bpabaTbiBaTb MX N 3aHOCUTb B 6a3y roToBble AaHHbIe, MOC/Ee Yero
reHepupoBaTb /IOFMHbLI M Mapoan Mo 3afaHHOMY a/irOpUTMy M MepefaBaTb KX
oTnpasuTento. Ana peanmsauyuy 6asbl AaHHbIX ObLIO CAENaHO CpaBHEHWIA
[OCTYMHbIX METOAOB Ha pbiHKe. [na npumMepa 6paincb Takue CUCTEMbI Kak
MySQL, InterBase, MariaDB, IDMS, PostgreSQL ¥© anbTepHaTuBbl
PeNAUMOHHBIX M CeTeBbIX 6a3 AaHHbIX. Ana yaobcTtBa Obl1 BblOpaH BapuaHT
MCMO/b30BaHNA PENALMOHHON 6a3bl JaHHbIX ANS yA06CTBA B3aMMOLENCTBUA C
6oT-nporpammont. nd atoro 6yget ucnonb3osatbcsi MySQL n nogcucrtema
komnundaTopa InterBase.

MobunbHOe NPUNOXeHWe AO/HKHO YAOBNETBOPATb BCEM COBPEMEHHbIM
cTaHAapTaMm, WMeTb LWW(POBaHME [aHHbIX 4YaTa W JIMYHBIX  AaHHbIX
nosb3oBatenen. Ana 3toro OyayT MCMNOMb30BaTbCA K/KOUM  LUMPPOBaHUS,
KOTOpble BYAyT reHepupoBaTbCA Ha PasHbIX YPOBHAX MPUIoXKeHUs. OTAeNbHO
ans Java, otaensHo ans Excel dainfioB 06paboTKu 1 0TAeNbHO A5t 6a3bl faHHbIX
MySQL 1 InterBase. Taknum 06pa3om MpuioxXeHne CMOXXET MMETb COBPEMEHHbIE
1 6e30nacHble MeToAblI KpUNTorpapum.

Mofynb CepBMCOB BK/IHOYAET B CebSA apXMTEKTypy, KOTOpas MOXeT
paboTtatb ¢ HabopoM pasHbIX NpPorpammHbIX Ko4oB. byab To Java Script, Java,
C++, HTML wn Tak panee. 3T0O [OCTUraeTcd  WUCMNOMb30BaHNEM
KpocnnatopmepMeHHbIM KomnunaTopa C++ Builder Embarcadero.

Mogfynb nepapxXmyHoOM CTPYKTYpbl YacTh — 3TO HAbop Npasw/, B paMKax
KOTOPbIX MOXXHO CTPYKTYpPMPOBaTh Nt0OYH0 YaT cucTemy. Ero 3agava coctouT B
TOM, YTOObl KaHasibl CBA3W Obl/IM HE3aBMCUMbI, HO NPV 3TOM Bbl MO/ NpW
HeobX0oAMMOCTW MepefaTb AaHHble MOCPEACTBOM «Mepechiniok». Kpome Toro,
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[OCTYMbl B KaHa/bl CBA3M ONPeAenATcs Mo NPUHaAIEXHOCTU Npu COo34aHnK
6a3bl AaHHbIX.

Mofynb MHTEPaKTUBHOIO PacnmcaHusi MOXKHO TaK >Xe MCMoMb30BaTh B
pasnM4YHbIX cuUcTemax. 10 CBOEM CYTW WHTEPaKTMBHOE pacrucaHue 310
NNaHUPOBLUMK AeN C NPUATHLIM AN3aNHOM 1 CUCTEMOW HOTU(MKaUUK. B pamkax
MOOGWBHOTO  NPWIOXEHUS  MHTEPaKTUBHOE  pacnucaHue  CAYXUT — Ans
yBeOM/IEHNA 0 HaYyase nap, UHPOPMaLMOHHON NNaThopMbl O pacnmncaHumn ans
CTyfleHTa B Lenom. bbin npoBefeH aHann3 MonynspHbIX HOTU(NKATOPOB U
aHa/IoroB TOro, YTo Mbl XOTUM MPEAIOKUTL NOMb3oBaTeNto. CambiM YA06HbIM
peLleHne CTaHeT co3faHne NOHOLEHHOro pacnucaHus, rae nosb3osartesib cam
MOXET BblOUpaTb Nonyyatb YBeAOM/IEHNA O Hayasie nap, O Hayasle KOHKPETHOM
napbl U T.4. B aTOM cny4vae nosb3oBaTesib He OYAeT UMeTb «HAL0eLMBbLIX»
yBeOM/IEHWNIA. VIHTepaKTUBHOE pacnuncaHue byaet cobupartbes n3 Excel ainnos
pacnucaHusi MpefCcTaB/IeHHOrO Ha canTe yHuMBepcuTeTa. Ha AaHHbIA MOMEHT
anropuTM 00pPabOTKM He 3aBepLUeH WM 4aCTb AaHHbLIX NPUXOAMTCSH A06aBNATb
BPYYHYHO, HO B MOC/NEAYIOLLEM 3Ty NPO6/eMY NiaHUPYeTCH pewunTb. nyonHa
BO3MOXHOCTEN WMHTEPaAKTUBHOIO pacrmcaHns — BO3MOXHO rfiaBHas (PyHKLMS
MPUNIOXKEHUS.

Mofaynb OCHOBHOIO Mpouns — 3T0 YHMBepPCasibHas «BU3UTHULA». 10
CBOEN CYTU — 3TO CTPYKTYPUPOBaHHaA BU3MTHas KapTouka, KoTopas NMo3BoNseT
COBepLUaTb Te WM MHble AENCTBUS, KOTOPbIE Bbl caMu onpeaenseTe. B pamkax
MOGWIBLHOIO MPUMIOXEHMS OCHOBHOW Npodu/b OyAeT pasfeneH Ha 2 4YacTu:
Mpotunb nonb3oBatens 1 Npounb «K KoMy obpaiiaetecb». VX yHKUMOHaN
TaK e oTamyaetcs. Mpodunab Monb3oBaTens YacTUUHO 3arosiHAeTCS U3 6a3bl
HeoOX0AUMbIMU LaHHbIMK, OCTa/IbHOE NONb30BaTe b B Npase 406aBUTL cam. A
npounb «K KOMy ObpalliaeTech» [aeT BO3MOXHOCTb CBSA3ATbCA C Ye/I0BEKOM,
NMOCMOTPETbL €ro faHHble W Tak fanee. Tak e K npogunto 6yaet nobasneHa
NHTEpecHass 0COOEHHOCTb — PeWTMHr npenogasatens. CMbICn B TOM, 4TO
CTYZleHTbl MOTYT TOC/e OKOHYaHWA napbl oueHUTb oT 0 g0 5 TO, Kak
npenogaeartenb Mposen napy. F0n0coBaHNEe aHOHMMHO W MO XXenaHuto. Ecnu
X0Ts 6bl 50% CTyAeHTOB OCTaBW/IM OT3bIB — CpefdHWin 6an aobaBnseTcs K
PenTUHIry npenogasaTensi. TakMM CMOCO60OM Mbl CMOXEM cO6UpaTb MHEHUS
CTY[EHTOB O npenojaBaTensx. B CBOK ouyepedb Cneaytowein CTYyNeHbHo
paspaboTKM MOXeT CTaTb PEWTUHI CTY[AEHTOB, HO €ero aaroputMmbl OyayT
CYyMMMPOBATLCA OT OM03AaHNI, OLEHOK, OTBETOB U TaK Jasee CTyAeHTa.

Mofaynb apXMTeKTypbl MPUIOXKEHUS — 3TO CTPYKTypa AN MOGUIIbHbIX
NPUNOXEHNIA Takoro ghopmarta. Mo cyTu, 3To roToBbIN WabIoH, Kya BaM HY)XKHO
[A06aBUTb TO, YTO Bbl XOTUTE BWUAETb B CBOEM MPWUIOXKEHUWN. APXUTEKTypa
MOGWILHOTO MPUIOXKEHNA pa3fenieHa Ha KOHKPeTHbIe MOACUCTEMbI, YTOObI YETKO
MOHUMATb Kakas CMCTemMa OTBeyaeT 3a TOT WM MHOW napameTp MOOWIbHOIo
MPUIOXKEHUS.

Mofynb CepBepHO 4acTh [ACT BO3MOXXHOCTb BbIBECTU MPWUIOXKEHWNE B
«CeTb». Peann3oBaH KIaCCUYECKWIn MOAX0[ K/WEHT-cepBep AN 06paboTKu
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AaHHbIX. CepBepa peasn3oBaHbl TaK, UYTO 3a KaXKAbld MOAY/Nb MPUIOXKEHUS
OTBEYaeT CBOI cepsep v 2 cepBepa pesepsa. [JaHHble PenNUMPYOTCS Ha Cyyai
nepeboes, MoTepb MU (PU3NYECKOro/NIOrMYECKOro BbiXo4a M3 CTPOSA cepsepa
KOHKpEeTHOro moayns. Takum 06pa3om B c/iyyvae c60eB Mosb30BaTe b UX AaXKe He
3aMeTUT. B OyayuleM nnaHupyeTcs [06aBUTb TeCTOBbIA CepBep AN OTNafKu
NPUNOXEHUS, HabpaTb (hOKyC rpynny 1 AaTb UM BO3MOXHOCTb Y4acTBOBaTb B
TecTax.

MofaynbHbIA  Noaxod HeceT B cebe MepPCNeKTUBY  MCMOMb30BaHUA
HapaboTOK B [ApYyrux NpoekTax, a TakKe KOMMEpPYECKOe UM HEKOMMEPYECKOe
1CMoNb30BaHKA. 3agaqa Moaynei, No cyTu, pa3gapobuTs eanHOE NPUIOXKEHNE Ha
HECKO/IbKO He3aBMCUMbIX, KOTOPble CMOryT paboTatb 000C06MEHHO Apyr OT
Apyra.

CnmncoK ncnosb3yemMblX MICTOUYHNKOB:
1. https://kosygin-rgu.ru [26.02.2020]
2. https://www.embarcadero.com/ru/resources/white-papers [26.02.2020]
© Pocnakos M.[., BaHoB A.C., PasnH U.b6., 2020

YK 685.344
NMPOEKTUNPOBAHWE MTEOMETPUYECKOI'O OBPASA
OBYBHOW KOJIOAKW MO MOKA3ATE/IAM
PACMPEAOENNIEHNA NMNTAHTAPHOI O JABJIEHNA
YXEHCKOW OBYBW HA BbICOKOM KABJ/1YKE

Py6uosa /.B., KocTbinesa B.B., KaraHosuu B.J1.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

OO6yBb ABNAETCA 00s3aTe/IbHOM M HEOTLEM/IEMOM 4acTbio rapaepoba
COBPEMEHHOIO YesioBeKa W OKasblBaeT CYLECTBEHHOE BAWAHME Ha €ero
HaCTpoeHne, (OM3MYECKOe CamMO4vyBCTBME, TPYAOBYK  AeATE/NIbHOCTb U
XKM3HECNOCOOHOCTb B LieNIOM. Kak M3BeCTHO 06yBb — CPeACTBO 3aLMTbl CTOMN OT
BHELUHEro BO3/eNCTBUA OKpYXXatoLleid cpefbl, KOTOpas MOXET OblTb BecbMa
arpeccuBHON, M caMa >Xe 3a4acTytd MOXeT ABMATbCA MPUYMHON [OCTATOYHO
Cepbe3HbIX 3a60/1eBaHWIA CTOM.

B coBpeMeHHOM MUpe Ha CEerofHALLIHWNIA eHb MOAa ANKTYeT CBOU YC0BUA
019 NPeKpacHoW MnonoBuHbl o6wectea. O6 OrpoOMHOW  MOMY/NSPHOCTU
KOHCTPYKUMIA 06YBM Ha BbICOKOM 1 0COB0 BbICOKOM KablyKax CBMAETENbCTBYOT
KaK 06/10)KKM MO[HbIX >XYPHA/IOB, TaK W MOAEeNbepbl C MOAMYMOB MWUPOBbIX
MOKa30B Pas/IMYHbIX KONIEKLMIA XEHCKOro rapaepooba.

C Uuenblo MOBbIWEHWSA MoKasaTenel KOMMOPTHOCTM 3TOro Tuna 06yBu
HeoOX0AMMbI Takme YCnoBus (YHKUMOHMPOBaHWUS OMOPHO-ABUraTeNbHOIO
annapara YenioBeKa, KOTopble 06ecrneymnnv 6bl COOTBETCTBYHOLLYIO HOPME paboTy
ero 3/IEMEHTOB 1 BCEro opraHunsma B LUenom [1, c. 5].
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B faHHON cTaTbe NPMBOAUTCA OMvcaHne MeToAnKN 3D-NpoeKTUpoBaHmS
reomMeTpUYecKoro obpasa 06yBHOW KONoAKKW. B npeablayLwimx nccnefoBaHmsx [2,
C. 36] Hamu ObINO YCTaHOB/NEHO, YTO MPUNOAHATOCTL B 061acTV 5-ro nanbua Ha
nccnegyemblx — nnatopmax — NpubnMXKaeT  TPAEeKTOPUID  ABWKEHUS
BbICOKOKa6/ly4HO 06yBM K HOPMasibHOM M 3TaNIoHHON. bblno gokasaHo [2, c.
37], 4TO C yBeNMYeHMeMm nJoLlaan onopbl B 30He 5-ro Manbla, Harpyska Ha
00/bLUIOA nNasiel, 3aMeTHO CHMXKaeTCA, Kak Mnpu BbiCOTe Kabnyka 60 M
(MpunogHATOCTbL B 06/1aCTK 5-ro nasbLa 5 Mm), Tak 1 Npu BbicoTe Kabnyka 80 MM
(mpunogHaTocTM B 06nactu 5-ro nanbya 20 MM). Tak Kak Mbl 3aHUMaeMcs
BOMPOCOM 00yBM Ha 0COOG0 BbICOKOM Kabnyke, TO AN HAaC NEePBOCTENEHHYHO
3Ha4YMMOCTb UMEET BbicoTa 80 MM.

PaHee Ob1/10 YCTaHOB/EHO [3, €. 213], UTO NPV NPUNOAHATOCTM B 061aCTH
5-ro nanbua 15 MM M BbICOTE NATOYHOM dacTm 100 mMm Habnwogaemoe
pacnpegeneHve aBneHns NpuoanKaeTca K napameTpam npu BoicoTe Kabnyka 40
MM. DTO 03HA4aeT, YTO pacnpegenieHne Harpysku pauvoHasibHO MpPU Takom
coYeTaHUM NPUMOAHATOCTEN B 061aCTU 5-ro nasbLa 1 NATOYHON YacTu. IMEHHO
MO3TOMY Hamu 6b1/1 BbIGpaHbl MapameTpbl BbICOTbI Kabsiyka 100 mm 1 15 mm npu
NPUMNOLHATOCTM B 06/1aCTW 5-ro nNanbla A1 NPOEKTUPOBaHWSA reOMeTPUYECKOr0
06pasa 00yBHOIN KONOAKMW.

Kak ©3BecTHO, MNpOEKTMpOBaHMEe OOYBHOM KOMIOAKM — MpoLecc,
BK/OYaOWMA B Cebsi  pelleHne LEenoro  KOMIMJeKca  PasHOMIaHOBbIX
KOHCTPYKTOPCKMX 3a4ay W HarpaB/eHHbI Ha BbIMO/IHEHME (DYHKLMOHAIbHBIX,
TEXHOMOTMYECKMX N 3CTETUYECKUX TPeboBaHWA, MpeabsaB/feMbIX K 06YBHOM
Konogke [4, c. 13].

oA TEPMUHOM «TeOMEeTPUYECKNiA 06pas» [5, €. 23] Npu NPOEeKTUPOBaHMN
00yBHOM Konoakn 6Gepétca 3a ocHoBy 3D-Teno (3TasioH 00YBHOW KOMOAKW),
BHELLHMEe OYepTaHWA  KOTOPOro 06pa3oBaHbl  CMNOXHBIMA  (PaCOHHbIMU
MOBEPXHOCTAMKU. JTa/loH O00YBHOW KOMOAKM MpU BCEW CBOEM MpocToTe
KOHCTPYKUMWN CriefyeT OTHECTU K OLHUM U3 CaMbIX CMOXHbIX W3fenvin. 3T10
CBA3QHO C  rEOMETPUYECKMMWU  OCOBGEHHOCTAMW  ee  MOBEPXHOCTU W
(hYHKLMOHa/IbHbIMX  TPe6OBaHUAMW. [eOMEeTPUYECKOe KOHCTPYMpOBaHWe W
3a/laHne TakMX NOBEPXHOCTEN B MPOCTPAHCTBE Ha YepTeXe BECbMA C/IOXHO. JTO
OCYLLIECTB/IAETCA C NMOMOLLbIO METOLOB KOMIMbIOTEPU3NPOBAHHbLIX TPEXMEPHbIX
nporpamm, LEeHTpalbHOE MECTO B KOTOPbIX 3aHMMAaeT rpagoaHaMTUYecKas
MOZe/Ib MPOCTPaHCTBa, NO3BO/IAKOLLAA CO3AaBaTh M306paXKeHUS NOBbLIX Uryp.

Hamu pa3paboTaH anropuTm NpPOeKTUPOBaHUS reoMeTpMYecKoro obpasa
006YBHOI KONMOAKWN C NPOEKTUPYEMOi BKNaAHOW CTENbKOW:

1. Pa3paboTka MakeTa-nnatopmbl.

2. Mony4yeHne faHHbIX C MaKeTa-nnaTopMbl.

3. O6bpaboTKa AaHHbIX.

4. YCTaHOB/EHVE NapaMeTpoB A1 NOJyYeHWe reoOMeTpuyeckoro obpasa
06YBHOI KONMOAKM.
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5. MocTpoeHme reoMeTpryeckoro obpasa 06yBHON KOMOAKM C MOMOLLbHO
3D-NpoeKTUpPOBaHUS.

6. MeomeTpryeckunin 0b6pa3 06yBHOIN KONOAKN C BKIAAHOWN CTENbKONA.

OnvwemM MNOCTPOEHNE TeOMeTPUYEeCcKoro obpasa 00YBHOM KONOAKU C
nomMoLLbo 3D-npoekTnpoBaHua. NepBoHaYaIbHO 3a[al0TCA OCHOBHbIE CeYeHUA
KONOLKMW: NPOLO/IbHO-TOPU30HTASIbHbIE, NPO4O0/ILHO-BEPTUKA/IbHLIE U
ronepeyvyHo-BepTUKabHble (Puc. 1a).

PUCYHOK 1 a) 3afjaHMe OCHOBHbIX CEYEHWIA U KOHTYPOB KONOAKW; 6-B) 3adaHme
BCMOMOraTe/lbHbIX KOHTYPOB U CEYEHWNIA KOJIOAKM

[anee 3a4at0TCA BCIOMOraTe/ibHble KOHTYpPbI U ceveHus (puc. 16). 3atem
BCE NMHUM 00BbEAMHAKOTCS BOEANHO, 06pas3ys reoMeTpUYeckuin o6pas 06yBHOM
Konogku (puc. 1B), KOTOPbIA CPeAcTBaMM  KOMMbIOTEPHBIX TEXHOIOMUN
npeobpasyeTcs B TBePAOTENbHYIO MOLESb.

[ns co3jaHna BKMQAHOW CTeNlbKM HeoOXOAMMO 3afaTb MNapameTpbl
NPUNOAHATOCTM B 06/1aCTK 5-ro nasbua (puc. 2).

PUCYHOK 2 — IMOCTPOeHMe BKNaAHON CTeNbKM C BbIOPaHHOM NPUNOAHATOCTbIO B
obnactu 5-ro nanbua

Mo nToram Bce NPOBeAEHHbIX OMNepauuii Mbl NOyYaeM rOTOBYHO MOAENb
reoMeTpryeckoro obpasa 06yBHON KOMOAKN N BKNAAHOW CTENbKWU C BbIBPaHHOWA

PucyHok 3 — ['oTOBas MoAesb
BKMaHOW CTENbKOWA

ITOT reoMeTpUYECKMin 06pa3 MOXHO rpaaupoBaTb. [10 3adaHHbIM
napameTpam MOZENM reoMeTpu4ecKoro obpasa MOXHO U3roTOBUTL KOJTIOAKY ANA
paspaboTKN 1 KOHCTPYMPOBAHNA COOTBETCTBYHOLLMX MOAENEn 00yBHU.

reoMeTpMYecKoro obpasa 06YBHON KOMOAKM C
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Llenbto  JanbHENWNX HalnX WCCMef0BaHUIA ABNAETCA MPaKTUYeCKoe
MOATBEPXKAEHWE BbISIBNIEHHbIX NapaMeTpoB BHYTPeHHeN (DOpMbl 06YBM HA OCHOBE
pacnpefeneHns NiaHTapHOro AaBfiEHUSI B YKEHCKOW BbICOKOKaby4YHoW 06yBw,
obecneynBaroLLMX ee ONOPHYH KOM(POPTHOCT.

Cnu1CcoK NCnoib30BaHHbIX UICTOYHNKOB:

1. PoamoHoBa HO.B. Pa3paboTka KOHCTPYKTOPCKO-TEXHOIOTMYECKNX
PELUEHMI MOBbLILLEHNA OMOPHON KOM(GOPTHOCTU 00yBW: aBTOpedepar AwmcC.
KaHAnaaTa TexHuyeckmx Hayk: 05.19.06 / C.-MeTep6. roc. yH-T TEXHOMOTUN U
AnzaitHa. - CaHkT-Tetepbypr, 2000. — 19 c.

2. Py6uosa W.B., KocTbinesa W.B., KaraHosuy B.J1. OueHka faBneHui no
30HaM M1aHTapHON MOBEPXHOCTU CTOMbI B XXEHCKOWN BbICOKOKab/1y4HOo 06yBK //
AnzaitH n TexHonorum — 2019. - Ne 70 (112), c. 34-38.

3. PybuoBa W.B., KocTbinesa B.B., KaraHosuuy B.J1. 3aKOHOMepPHOCTW
pacnpefeneHns nNnaHTapHoOro AaBneHns B XXEHCKOW 00yBM Ha BbICOKOM Kabnyke.
IHHOBaUMOHHOE pa3BUTKE NIETKON N TEKCTU/IbHOW MPOMbILLIIEHHOCTU: COOPHUK
matepuanos  MeXayHapoAHON  HayyHOW  CTYAEeHYeCKOM  KOH(epeHLmm
(MHTEKC-2019). Uactb 1. — M.: ®I'6QY BO «PI'Y um. A.H. KocbirnHa», 2019.
—212-215 c.

4, Kwucenes C. K. ABTOMaTM3MpPOBaHHOE MPOEKTUPOBaHME U
M3roTOB/IEHNE TEXHOJIOTMYECKOM OCHaCTKM A/ MPOM3BOACTBA 00YyBM U
NPOTE3HO-0pTONeANYECKMX n3genuin. — M.: MY AT, 2003. 126 c.

5. ®yknH, B.A. TeopeTnyecKne OCHOBbI MPOEKTUPOBAHUSA BHYTPEHHEN
(hopmbl 06yBY /B.A. PYyKMH. — M.: IKOHOMMYecKoe obpasosaHue, 2010. — 386 c.

© Pyé6uoBa W.B., KocTbineBa B.B., KaraHosu4 B.J1., 2020

YK 316.322
PA3PABOTKA TPAHC®OPMUPYEMbIX PELLIEHWIA
BEPXHE YXEHCKOW OAEXX bl
B CBETE AKTYAJIbHbIX TEHAEHLIA

PyanHckaa A.O., byTtko T.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Tema TpaHcgopMaummn B ofexae o4veHb ryboKo 3akpenuiacb B chepe
Npou3BOACTBa OfeX/bl. B rnobanbHOM CMbIC/e, OKOMO CTa NeT Au3aiiHepsbl
NCCNeayoT 3Ty TEMY, MU KaX[bli pa3 N0-HOBOMY OTKPbIBAtOT €6 BO3MOXHOCTMU.
TpaHchopmaums ABNSETCA YHUKaIbHbIM KauyecTBOM W3aenus, denaeT ee 6onee
3HAYMMOW MO HECKOJIbKNM MOKa3aTeNdsM Of4HOBPEMEHHO. Bce 60/bLUNIA NHTEPEC
K MHOTOYHKLMOH&/IbHON BULOU3MEHSAIOLLENCA OfeX /e BbI3BaH TeM, YTO TeMmrl
4e/I0BEYECKOMN YKN3HN CTPEMUTENIbHO BbIPOC U AOMOTHUTENIbHOE BPEMS Ha MOUCK
HOBOW 0feX/bl 60/bLUMHCTBO M3 HAaC He rOTOBO TPaTWUTb. Ha yenoBeka Tenepb
BO3/I0OKEHO 0osblle 3afa4y, KOTopble Heob6X04MMO YCMEeTb BbIMOMHUTL B
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HavKpaTyalluMii CPOK W AOCTUTHYB NPU 3TOM YCMELUHbIX pPe3ynbTaTos.
[n3zainHepbl NPULLAN K BbIBOAY, YTO HEOOXOAMMO YCOBEPLUEHCTBOBATL OLEXAY
TakMM 06pa3om, 4YToObl OHA MPUHAMA HEKOTOPbIE 3afa4n Ha cebs 1 obnerumna,
TeM caMbIM, 06pa3 XW3HW Ntofen. B CBA3M C 3TUM WU3MEHWUIUCL CMOCO6bI
06paboTKM 1 NOABUNNCL MHHOBALMOHHBIE NMPUeMbI NPOEKTUPOBaHNA n3genuii. C
MOMOLLbKO TpaHcopMauuy ofexabl CTalo BO3MOXHbIM  U3MEHATb  CBOW
WHAMBUAYaSIbHBIA 06pa3 3a JOCTaTOYHO KOPOTKOE BPEMS, MOXHO BbIFNAAeTb
COOTBETCTBYIOLLE TOW WM WHOW 0OCTaHOBKE W CUTyauuW, WUCMO/b3ys
MUHMMaJIbHbIA Hab0op TPaHCHOPMUPYOLLNXCS U3LENNIA U 3NIEMEHTOB OAeX b [1-
3].

CyLleCcTBYIHOT Takme MeToAbl TpaHcgopMauumn, Kak KOMOMHATOPHbIN,
MOAY/bHbIN, NIOCKOCTHOW, KUHETU3M [4, 5]. Hanbonee 4acTo 1Cnonb3yemblia,
MPUHATBIA  NOTPebUTENAMK, CTasl MOAY/bHbIM MeToh. MoAy/bHbIA  MeToq,
MO3BOMIAET CO34aTb pa3/InyHble (POPMbI 3a CYET Pas/IMYHOro MCMo/b30BaHUA
mogynsa. Mogynb (0T nat. modulus — mepa) — egnHMLA Mepbl, UCXO4HaA eanHMLLA
N3MEPEHNs, KOTopas MOBTOPSAETCS M YKNadblBaeTcsa 6e3 ocTaTka B LEe/I0CTHOM
(opme (0bbekTe). ObecrneyeHne ero B3aMMO3aMeHAeMOCTU MpeanonaraeT
KOHCTPYKTUBHYH, TEXHOMOMMYECKY0 U (DYHKLMOHA/IbHYHO 3aBepLUEHHOCTb, a
caM MOfLY/lb MOXET ObITb 3aKOHYEHHbIM U3Le/IMeM WU ABNATLCA COCTaBHOWA
4aCTbHO M34enns, B TOM YMC/e APYroro hyHKUNOHaNbHOrO HasHayveHus [1].

B KayecTBe MOAy/fieil COBpeMeHHble Au3aliHepbl npegnaratoT B MOAEN
BEPXHEN 0fex[bl BK/KYaTb CbeMHble BOPOTHWUKMA WIN KantoLOHbI, LWapdbl,
HaKMAKW, pyKaBa, KapMaHbl, CTeraHble OObEMHble >XU/IETbl U3 KYPTOUHbIX
matepyaioB U T.4. [losBnseTcs BO3MOXHOCTb  3KCMEPUMEHTMPOBATD,
BUAOM3MEHATb W TPaHCOPMMPOBaTb Pas3/iMyHble NPeaMeTbl WU 3EMEHTHI
0feXxAbl, MOTPebuTeNb NOoMyYaeT NPaKTUYECKN HEOTrPaHNYEHHYO BO3MOXXHOCTb
MOAEeMPOoBaTh MHOXECTBO BapUaHTOB MOLHOIO KOCTHOMA, MPUYeM NpeacTaB/ifTh
€ro B Pa3/INyHbIX CTUMIEBbIX PELLUEHMSIX.

Ha  cerogHawHWin  fOeHb  APKO  BblpaKeHa  TeHAeHUMs  Ha
MHOMO(YHKLMOHa/IbHOCTb U MHOTOC/I0MHOCTb KOMM/EKTOB BEpXHeNn oaexabl. C
LIe/bio OMpefennTb akTyaslbHble BapraHTbl TPaHChopMaL M B BEPXHEN YKEHCKOW
O4exnae, NpoBefeH aHanM3 MOCNefHUX AU3alHEPCKUX W MPOMbILLIEHHbIX
KONNEKUMn MUPOBbIX OpeHAoB [4]. VIHTepecHyt0 Mofenb XEHCKOro nasibTo-
ABOVIKV NpeacTaBu/ B CBOE HOBOW Konnekuumn 6peHpa «MaxMara» [6]. B Hem
3aK/M0YeHbl Cpa3y HECKONbKUX BWAOB BEPXHEN Of4eX[Abl: LA/MHHBLIA XWUNeT ¢
OT/NI0XHbIM BOPOTHUKOM N KOPOTKMI YKaKeT «601epo» C A/IMHHBIMW pyKaBamu,
KOTOpble MOTYT B 3aBUCUMOCTM OT CMeHbI KIMMATUYECKUX YCIOBUIA, CUTYaL MK,
0fieBaTbCA BMECTe WU ObITb OTAENbHBIMK ApYT OT Agpyra (puc. 1).

176



PucyHok 1 — MNanbto-TpaHcdopmep ot MaxMara

YKunet — yHuBepcasibHas HaxoAKa 0CeHHe-3MMHEro Ce30Ha, C KOTOPOM Tak
Nerko co3gaBaTb MOJHYHO MHOMOC/IOMHOCTb. XKUMET MOXET ObITb  Kak
YKOPOUYEHHbIM, TakK 1 A/MHOW A0 LWKOMOTKW; NPUCTErMBAIOLLIMMCA UM UMETb
He3aBNCKMYHO 3aCTEXKY; OAHO-UNN ABYCTOPOHHMUM.

B npuBeAeHHOM NMPUMepPe XXMMET U XKaKeT «B60/1ep0» BbINOMHEHbI B OAHOM
LIBETOBOM ramme W MaTepuane, C/MsSHUE KOTOPbIX MNPeACTaBNseTcA eAnHbIM
uenbiM. OfHaKo, cpean NpoYnX MOAeNen, BblAeNsATCS CTeraHHble, 00 bEMHbIE
XWUNETbl U3 KOXM, KYPTOUHbIX TKaHeil, C rNSHLEBOMN MOBEPXHOCTbHO. OHK
6eCCnopHO ABMSKOTCA 3HAUYUMbIM CTUNCTUYECKUM [OMOSTHEHNEM U aKLIEHTOM B
MOAHOM 06pase. V1 ecnu paHbLLe NX, B OCHOBHOM, HOCU/IN Ha JIbDKHbIX CKNOHAX,
TO CelYac TakOWl >KU/IET WUCMOMb3YeTCA B BMAE CTU/IbHbIX KOMOWMHauuiA ¢
NMOBCEAHEBHbLIMY M 1€/10BbIMM BELLLAMMU.

ccnepgoBaHme cnoco60B TpaHChopMaLMy B BEPXHEN OAeXae MOCTYXXU/o
OCHOBaHVEeM K CO3/1aHMNH0 3CKM3HOr0 NPOeKTa, 06beKTOM KOTOPOro CTasia MOAE b
YKEHCKOW KypTKK. OHa npeacTaBnseT coboil KOMMNEKT N3 KYPTKU C A/IMHHBIMU
PYKaBaMW N BOPOTHMKOM «CTOMKa», CTEraHHOro YKOPOYEHHOro >uieTa c
BOPOTHUKOM «CTONKa» Ha 60/bLLIEM BblPe3e rop/IoBUHbI, MPUCTErBaOLLEroca K
BOPOTHUKY-CTOMKA KantoLIOHa, BbIMOMHEHHbIX B OAHOM CTU/IMCTUYECKOM, HO B
pasHbIX PaKTYPHbIX peLueHnax (puc. 2).

PUCYHOK 2 — XKeHCKas KypTKa B KOMM/IEKTE C XKUIETOM W KantoLLIOHOM

OCO6EeHHOCTb  MpPeANOXKEeHHOW MOAeNM 3aK/4vaeTcss B TOM, U4TO
pacronioXXeHe 1 BUA 3aCTEXeK, KOHCTPYKUMA U3Aenns no3BoNseT COCTaBUTb
HEKOTOpOe KO/IMYECTBO BapuaHTOB co4veTaHuin (puc. 3). TMpu pa3paboTke
BapMaHTOB KOMOMHALMIA CTaBUIaCh LieNb AOCTUXKEHUSA XY A0XKECTBEHHOI0 06/1MKa
N30enns TaknuM 06pasoM, YToO6bI, C OAHOW CTOPOHbI, OH He Bbl/T NePErpyXeH, 1 B
TO Xe BpeMs, Obl/1 UeflbHbIM M Bblpa3uTeNbHbIM MPY OTCYTCTBMU KantoLLIOHa U
Xuneta.
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PUCyHOK 3 — BapraHTbl CoUYeTaHUin TPaHCHOPMMPYEMbIX 3N1EMEHTOB KYPTKM

[na xuneta npefycMoTpeHa 3acTeXKa Ha YCTaHOBOYHbIE KHOMKW AN
CHWKEHMUSA >KECTKOCTU MNPU HA/TOKEHMM 3aCTEXEK KYPTKU W XWieTa gpyr Ha
Apyra. B ka4ecTBe a/lbTepHaTVBbI, BO3MOXHO CMPOEKTUPOBATb Ha CaMOi KypTke
3aCTEXKY KPEn/eHUsa >KWMeTa, CMEeLLEeHHYO UM NPOXoAALLYyH MnapanfiesisHo OT
NNHUN TNoNy3aHoca KYpPTKW. Bnarogaps TOMY, 4YTO >XWUNET BbINOAHEH Kak
CamOCTOATe/lbHOe M3fenne, NoABNAeTCA BO3MOXHOCTL ero KOMM/EKTOBaHUA C
OPYITMM  aCCOPTUMEHTOM  BEpPXHEN ofexfibl, K Mpumepy nanbto, WK
MCMNONb30BaTb KaK CaMOCTOATe/IbHOe U3feNne B KauecTBe YTENAOLWEro cos.

KantoLloH MOXeT NpUCTErnBaTLCA K BOPOTHUKY KYPTKU U XKWneTa. B Buay
TOro, YTO BbIpPe3 rop/I0BMHbI XWeTa 60/bLUe Bbipe3a rop/ioBMHbI KYPTKU, B LLIBE
rOPMOBUHbBI KamntoLLOHa MPO/IoXKEeHa perynmpyemMas afactmyHas TecbMa, KoTopas
obecrneynT NI0THOE NpuseraHve KantLoHa B Masiom 06xBarTe.

[aHHasa Mofenb OPMEHTUPOBAHA Ha MUCMO/b30BaHKE B Pas/iNyHbIe CE30HbI
N B Pa3/IMYHbIX CUTYaUMsAX, MOCKONbKY Ha/lnume TpaHCHOPMUPYEMbIX AeTasien
CYLLECTBEHHO pacLUMPAET YACIO PYHKLMOHA/BbHBIX XapaKTepUCTUK U3aenuns.
CnuncoK Ncnonb30BaHHbIX UICTOYHUKOB:

1. WeHuesa A.0., bytko T.B. NccnefoBaHue 1 paspaboTka CTPYKTYpb!
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2017» YACTb 3- M. ®I'bOY BO «PI'Y um. A.H. KocbirnHa», 2017- ¢.203-206

3. byTtko T.B., LLeHuesa A.0., TpaHcdopmaums Kak cnocob obecneyeHms
MHOrO()YHKUMOHaIbHOCTU ~ U3deNniA and Jiofed € OrpaHUYeHHbIMU
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06pas3oBaHNsA 1 NPoeccnoHabHOM camopeannsaumm «CoumanbHbIA MHXeHepP —
2017» YACTb 3- M. ®I'bOY BO «PTI'Y um. A.H. KocbirnHa», 2017- ¢.209-213
5. OnuncaHne nonesHon mogdenu K MateHTy Ne 147639. ABTopbl: JaHnioBa
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TpaHchopmmnpyemblii MHOTO(hYHKLMOHa/bHbI XWner. URL.:
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a9326157b71adcf795. (nata obpaieHus: 13.03.2020)
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YK 685.34.01
PA3PABOTKA KOMIEKLUM OBYBW

C ICMOJIb3OBAHVIEM COBPEMEHHbIX
MHHOBALIMOHHbIX TEXHOOMIA

PymsHueBa A.A., Annbekosa M.W., Tpetbsakosa C.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT uM. A.H. KocbirmHa
(TexHonormu. AmsaiH. VckyccTBo), Mocksa

Mup He CTOMT Ha MecTe. Yenoseyeckoe 0OLLECTBO 3a MOC/MeAHME rofbl
[AOCTUINO HebblBa/bIX BbICOT B PasBUTUM TEXHOMNOTMA W BHeApeHWE UX B
MOBCEAHEBHYIO XXM3Hb. TO, YTO paHblUe HalMM MpefkaM MOr10 MoKasaTbes
(haHTaCTUKOW, SBNSETCA YaCTbO Hallel KaxXAOAHEBHOW PYTUHBI. W XOTS Mbl U
MOXXEM MOXBacTaTbCA TaKUMU pe3ynbTaTaMu, HO BCe eLle OCTarTCA Npobiemsl,
KOTOpPbIE HaM TO/IbKO MPeACTOUT PELLUT.

OfHON M3 Takux npobnem ABNAETCA HeAOCTaTOYMHas WHK/IHO3UMBHOCTb
MHOrMX npeamMeToB ObiTa, NIMYHOW TUTMEHbl U odexabl. B crtatbe 6yayT
PacCMOTPEHbI HaNpPaBNEHMS Pa3BUTUS U BHEAPEHWS COBPEMEHHbIX TEXHOOIIA B
00yBb, a TakKke paspaboTaHa Ko/nekuuss  06yBW,  BAOXHOBEHHas
hYTYPUCTUYHBIMM MOTUBAMW COBPEMEHHOI KOMMbIOTEPHO UTPbI.

OO6yBHas TEXHO/IOTUS He CTOUT Ha MECTe, aKTUBHO Pa3BMBAIOTCS TaKue
chepbl, Kak pa3paboTKa M YTOYHEHME TEXHOMNOrMA C YYETOM COBPEMEHHbIX
OCHOBHbIX W BCMOMOraTe/lbHbIX MaTepuanoB M 060PYyA0BaHUS; COKpaLLeHMe
MaTepuanibHbIX W BPEMEHHbIX 3aTpaT Ha MNPOW3BOACTBO; MOBbILLUEHME
3KO/IOTMYHOCTM  MPOM3BOACTB,  PAcCMOTPeHWe  MepcnekTMBbl  PasBUTKS
6€30TX0AHbIX NPOV3BOACTB, yBe/IMYEHMS KONM4ecTBa MOBTOPHO
nepepaboTaHHOr O CbIPbA.

3a nocnegHve roabl B 00YBHOW MPOMbILLIEHHOCTM U OTpacneil ¢ Hew
CBSI3aHHbIX MOSABU/IOCH OFPOMHOE KOJINYECTBO WM300PETEHMIA M MHHOBALUWNA,
[OCTOWNHbIX 60/1ee NOAPOBHOIro U3yyeHNs. PacCMOTPMM HEKOTOPbIE U3 HUX.

3D-neyatb [aBHO 3apeKkoMeHAoBana cebs B 06M1acTM apXUTEKTYpbI,
aBnaLum, MOAeNMPoBaHNA 1 faxe MeanUnHbl. CBOE NPMMEHEHME OHa Halia u B
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06YBHOI MPOMbILLNIEHHOCTI. Brarogaps NpocToTe NPON3BOACTBA, BO3MOXHOCTY
OrPOMHOI BapuaTMBHOCTM MOMyYyaeMbIX (POpPM U CTPyKTyp 3D-neuyatb crtana
MepCcrneKTVBHbIM Hanpas/ieHVeM, B KOTOPOe BK/IaAbIBAKOTCA Takue 00YBHbIE
rmraHtol, Kak Reebok, Under Armour, Adidas, Nike n New Balance.
MpoAyMbIBaeTCA He TOMbKO BHELUHWIA BWZ NPOW3BOAMMONM MPOAYKUUW, HO U
noBbllleHne eé yHKumoHanbHocTK [1, 3]. Mpun nomowm 3D-NpuHTEpPa MOXKHO
3HAYMTENbHO MOBLICUTL CKOPOCTb NPOM3BOACTBA 00YBU U €€ NOTPebUTeNIbCKue
KayecTBa, C03faTb Mapy Mo OpUrMHa/IbHOMY AW3aliHy 3aka3uMka W ero
WHAMBUAYASIbHBIM pasMepaMm Wan faxe B LOMalUHWX YCNoBusX. ogoLwsbl 1
CTe/IbKW, CO3faHHble 3TUM CMOCOBOM He TO/IbKO 3CTETUYECKU NPUATHBI, HO U
60/1iee 3ProHOMUYHbIE, YNpyrue, NPUATHbIE AN HOru, 6osee AONTOBEYHbIE U
MpoYHble. BCTpoeHHas B Kab/iyk Um NOAOLLBY NOACBETKA TaKXKe Hanpas/ieHa Ha
MOBbILLEHWNE 3CTETUYECKOrO Bu1Aa 00YBM N UCTEKAET U3 CTPEM/IEHUSA KOMMaHWU
YroAnTb NOTEHUMAILHOMY NOTPebuTento. MHoro paspaboTok Bef&Tcs B 06/1aCTu
MOBbILLEHNSA (hYHKLMOHA/TIbHOCTH 06yBMU: paspaboTka HOBbIX
BOJOHENPOHMLaEMbIX, NErkKux B yxode, 60nee [AbllalmMx MaTepuaios,
MOSB/IEHWE  Pa3/IMYHbIX  MPUCMOCOONEHMIA AN MOBLILEHUSA  CKOPOCTU
nepeasuXeHnsa 1 (axe) WHypoBaHuA [5].

®paHuy3ckas komnaHus Enko paspaboTtana KpOCCOBKM CO BCTPOEHHbLIMM
afloNTUBHLIMX  aMopTM3aTopamn. KpOCCOBKM WUMEKT  CUCTEMY  MOJIHOIO
MOrNOLLEHNA YyaapoB, KOTopas NOMOXeT ybepeyb CyCTaBbl BO BpeMs Gera, 4to
0CO6EHHO aKTya/lbHO npu Gere Mo TBEPAOA MOBEPXHOCTM HA [LJ/IMHHbIE
paccTosHms. KpoccoBkm Enko cOXpaHAOT 3HEPTr Mo CXXaTus NPY>XUHbI Npu onope
Ha HOTY M BbICBOOOXJAKOT 3TY SHEPruto MpPu OTT/IKUBAHUW OT 3eM/N, NPUAaBas
A0onoNHUTENbHOE YycKopeHue [2]. CaenaHbl OHW M3 NETKON Abllalled TKaHW
pasHbIX LIBETOB N OCHaLLEeHbl CMEHHbIMM LLMNAMW.

HeTkaHble maTepuanbl TakXe NMOCTeNeHHO pas3suBatoTcA. COBPEMEHHbIE
HeTKaHble maTepuanbl 06/1a4al0T TakKMMK CBOMCTBaMU, KaK Tenso3alMTHOCTb,
MOPO30CTONKOCTb, Ae3040PMPYEMOCTb, COPOLNOHHOCTb M OTHECTOMKOCTb. OHU
CMOCOOHbI COCTaBUTb KOHKYPEHLMIO TPaAULMOHHLIM HaTypaibHbIM MaTeprasam.
HeTkaHble MaTepuasibl 605ee  paBHOMEPHbI MO  TOJIMHE, CTPYKTYpe,
BO34YyXOMPOHMLAEMOCTM U BHeLLHEMY BUay [4].

HHOBauwuu, HabngaeMble B 06/1aCTU CHATUE MEPOK CO CTOMbI 1 CO34aHUA
HY TO/IbKO YCPeAHEHHOWN KOMOLKM ANA BbIMyCKa NapTUn, HO Y MHAMBUAYa/IbHON,
NPOEKTUpPOBaHWe Mofynapbl W eé [eTaneid, MOCTENEHHO MepPexoadaT B
KOMMbIOTEPHOE  MPOCTPAHCTBO, MOSABNAETCA BCe 00/blle  CneuuasbHOro
nporpaMmmMHOro ob6ecriedyeHns A0 06YBHbIX MNPOU3BOACTB, MMO3BOMAIOLLENO
obnerunts paboty pabouMMm M B pasbl YBEIMUUTL MPOU3BOAUTENbHOCTD
NMpOu3BOACTBA.

3a TBOPYECKMI WUCTOYHWK AN1A KOJMINEeKUMM Oblia B3siTa 3CTETUKA WIpbl
KoMmnaHun-pabotunka CD Projekt RED Cyberpunk 2077. [eictBua wurpbl
MPOUCXOAAT B He O4YeHb fanekom Oyfayuiem B ropofe, Haro/SIHEHHOM
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KOHTpacTamu. HaT-cutu codetaeT B cebe noluapriaHHble G6ETOHHbIE CTEHbI U
APKMe HeOHOBbIe BbIBECKM peKnambl [6].

BonbWMHCTBO  Mofgenen  pa3paboTaHHOW  KOMMEKUMM  OCHALLEeHO
creumanibHbIM MexaH/13MOM, MO3BO/AIOLLMM PErYMPOBaTh BbICOTY NMOLOLLBbI, U
cucteMamn Tepmoperynaunn.  Konnekums 3afymbiBasiaCb Kak psf YHUCEKC
MOAENeN C MHKNO3MBHOW COCTaB/sAOLWEN. BO3MOXHOCTb PerynMpoBKN BbICOTbI
MOAOLLBbLI HECET B Ce6e He TONbKO 3CTETUYECKYHO (PYHKLMIO, HO 1 BO3MOXHOCTb
MCNONb30BaHUA JaHHOW 06YBM NOALMU C Pa3HULLER B A/IMHE HOT. [TOMUMO 3TOTrO,
BCe MOZE/IM YKOMI/IEKTOBaHbI AaT4MKaMK, OTC/IEXMBAOLLMMU 06LLee COCTOAHME
cton. [aHHble C [JATYMKOB BbICBEUMBAKOTCA Ha CreluaibHbIX WMHAMKATOpax,
rapMOHWYHO BBEAEHHbBIX B An3aiiH 00yBK. ocMOTpEB B 11060 MOMEHT Ha CBOM
HOrW, OfeTble B /IOOYI0 M3 MOAENen KOMMEKLMWN, YEIOBEK CPa3y >Xe CMOXET
CKa3aTb, B KaKOM COCTOSHUW HAXOAMTCA CTOMa M CKOJbKO 3apsfa oCTanoch Yy
aKKyMY/ATOPOB, BCTPOEHHbIX B MOAOLLIBY 00YBM.

Ona 6onee rnybokoro aHanmM3a O6LLEro COCTOSHMS CTOn W 3apsga
aKKymynatopa 06yBb MOXHO NMOACOeANHUTL K CBOEMY CMapT(OHY, MIaHLLETY,
HOYTOYKY WM  [Jaxe CTauMOHapHOMY KOMMbOTEpy, HO ana  6onee
CBOEBPEMEHHOI0 OMOBELLEHNA MOXHO NONb30BaTLCA raikeTamu, BXOAALLMMMN B
KO/INEKUMIO. YMHble 04KK 1 Yackl, WI-FI rapHuTypa 1 6ecnpoBoHble HayLLUHUKM
OyfLyT HeoTbeM/IEMbIMU MOMOLLHUKAMK B MOBCEAHEBHON >KWU3HW, CAENaloT ee
601ee MO6WUILHOW, NH(POPMMPOBAHHOW U MOMOIYT 0CBOGOANTL PYKW.

[Mocne pa3paboTKu Kosnekuum Obiiv BblbpaHbl MOAenu u paspaboTtaH
nnakar (puc. 1a).

Cnefyowum 3tanom crana paspaboTka MakeTa MOZLENM Ha XXEHCKOU
Konogke 37 pasMepa npu MOMOLIM TeXHUKM nanbe-mawe. MakeT (puc.16)
OCHallleH cBeToAuofdamu, [Ans 60nee TOYHOM Nepefayn BHELLHero Buga
pa3paboTaHHOW MOAENM.

; gl 6
PucyHOK 1 — a) nnakaT aBTOPCKON KONNeKUMM; 6) MakeT C UHTEPAKTUBOM
HecoMHEHHO, KOHCTpyMpoBaHMe 00yBM 3a CBOK [ONTYH WUCTOPUIO
LOCTUII0 HEMAJIOTO, HO B ByayLLEM ero XAET ewwé bonbluee passuTue. U nycTb
ce/iyac HeKOTopble M3 M300peTaeMbIX TEXHOMOMNA N MOeNnein 00yBN KaxKyTcs
HENPUMEHUMbIMW, HENEeNbIMA WA MPOCTO  HEBbIMOAHUMbLIMUA, BO3MOXHO B
OyayLLEM OHW HalayT OTKAMK M CTaHYT 4acCTbi MOBCEAHEBHOCTU, [enatoLel
HaLLy >XXM3Hb YyTb flyyLle N KOM(OpPTHeNR [7].
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YK 685.61
CHUKEPXEAbI B POCCUA

PymaHuesa A.A., CnHesa O.B.
Poccuiickuii rocyaapCTBeHHbIN YHUBepenTEeT UM. A.H. KocbirmHa
(TexHonoruu. AmnsaiiH. ckyccTB0), Mockea

KpoccoBky faBHO BOLWWIM B MOBCEAHEBHbIN rapepob COBPEMEHHOro
yenioBeka. Ecnn paHbLue CMeLLeHVe CMOPTUBHOIO M MOBCEAHEBHOIO, AE/10BOr0
WKW, Hanpumep, r1amypHoro CTUA CHUTaN0Ch YEM-TO CMe/IbIM, TO CeinYac Takum
COYeTaHMEM HUKOTO He YAMBULLb. JTHOAM He rOTOBbI M1aTUTb CBOUM BPEMEHEM 3a
cobnofieHne MOLHOr0 «3TUKeTa», OHW BblOMPAOT KOMMOPT U ObICTPOTY
nepeaByKeHNs.
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PbIHOK CMOPTUBHOM 00YBK He OTCTaeT OT Cnpoca CBOUX notpebutenen. C
KaXKAbIM F00OM CMOPTMBHbIE KOMMaHUN BCe C 60/IbLUMM 3HTY31Ma3MOM OTHOCATCA
K pa3paboTKe AM3aHOB 1 HOBbIX MaTepuaoB, BCe APOCTHEN NPOABUratoT CBOH
MPOAYKLMIO 1 NPUBEKAOT K Ko/inabopauusam Bce 60/iee UHTEPECHbIX NIFOAEN U
BCe 60/iee 3Ha4YMMBbIX IMAEPOB MHEHWIA. B faHHbIA BPEMEHHOW NPOMEXYTOK Mbl
MOXeM Habnoaate MPoCTo MAeasbHYH0 0O6CTAHOBKY A/19 POCTa MPOLAX BCEX
M3BECTHBLIX CMOPTMBHLIX TUraHToB. KynbT cnopta K ero nonynspusaums,
N3MeHEeHWs B MOJe, YKPer/ieHne CNOPTUBHOIO CTUNA B CTPUTCTaiAe U rapaepobe
CPeAHeCTaTUCTUYECKOrO 4YesioBeKa — BCE 3TO CMOCOGCTBYET YBe/IMYEHMIO
npmoébinn. MaccoBOCTb AaHHOrO ABMEHUS npvBena K Tomy, 4yto B 2015 roagy
poxof adidas Originals Bblpoc Ha 45%, a 3a nepsble Tpyu MecAua 2016 roga
npofdaxu 6peHaa Puma ysenuuunnmcs Ha 7,3% [1].

YBeNnyeHne [10X0A0B W MNpuB/eYeHWe O6OMbLUOA MacChbl NHOAEN,
3aMHTEPECOBaHHbIX B  MOTPe6/MeHNUN  MPOAYKUMK, MO3BOMAET  GpeHAam
NPOu3BOANTL BCE B0/Iee MHTEPECHbIE M HEOObIYHbIE BELLM, HaLeNIEHHbIE KaK Ha
MacCOBOro noTpebuTensi, Tak U Ha «3NUTapHOro». 34ecb M HauMHAEeTCA Hall
Pa3roBOp O TaKOM AIB/IEHUW KaK CHUKEPXefbl.

CHuKepXxefbl — NOOUTENN CNOPTUBHON 00YBU, YB/IEYEHHbIE U3YYEHWNEM
NCTOPUM N KONNEKLMOHNPOBAHNEM HEOObIYHbIX 1N PefKUX MOLENein KpoCCOBOK
KaK COBPEMEHHbIX, TaK Y BUHTaXHbIX. CHUKEpXed B Kypce BCEX HOBWHOK Ha
PbIHKe KPOCCOBOK, OH CKOpee BCero m3y4mn UCTOPUIO He OLHOro CrOPTUBHOIO
OpeHfa 1 C YBepeHHOCTbIO YMeeT OT/InYaTh OPUTMHAN OT MOALENKA. Y MHOTUX
CHWKepXefoB KOMMYECTBO Map KPOCCOBOK MPEBLILAET [ECATKW, NOL HUX
OTBEAEHO Hema/oe NPOCTPAaHCTBO B AOMeE, BO3MOXHO 060pyaoBaHa Lenas
KOMHaTa, CTeH[, UM BUTPUHA Kak B My3ee. HekoTopble CHUKepXedbl He HOCAT
NpeaMeT CBOEro  KOMMEKUMOHUPOBAHUA WU HOCAT, HO Ha OCOOEHHble
MepOonpPUATKSA, HEKOTOPbIE MOKYMakT MO HECKO/IbKO Nap O4HOM M TOW YKe MOAE/N,
4TOObI OCTaBaTLCA C HEM KaK MOXKHO [0/bLlie. 3a KPOCCOBKaMM BeIeTCA CTPOroe
HabntoaeHne, X obeperaroT 1 CNeasT 3a YACTOTOM U 06LLMM COCTOSIHMEM. [loma
Yy YBaXalOLEero CBOM KPOCCOBKM CHWMKepxefa Bcerja ecTb  Habop
CreLmanM3npoBaHHbIX YACTALMX CPeaCcTB. MHOrve KONMeKLUNOHHbIE Napbl CTOAT
HeMaleHbKWX [eHer, HO YB/IeYeHWe 3TO 3aTPaTHO He TOJIbKO B IEHEXXHOM M/1aHe,
HO 1 BpeMeHHOM. YacTo CHuKepXxen NPOBOAUT B OYepesyn 3a XKelaHHOW napow
[eHb UN [Ba, NPOnycKas B 3TOT MOMEHT paboTy nnm yyeby [2].

Camo aBmKeHme 3apoamnocs ele B 80-e B AMepuke, HO o Poccum AoLino
TO/IbKO K 2000-M. Torga KOMbHOHUTW ObIN0 LOBO/IbHO MaleHbKUM, @ UHTEPECHbIE
MOAENN KPOCCOBOK MPUXOAMNOCL A0CTaBaTb OKOJIbHbIMU MYTAMU  4yepes
3HaKOMbIX WM  K3-3a rpaHuUbl. Tonbko K 2010 rogy OTKpbcA
creLmanM3npoBaHHbIA MarasuH B LieHTpe MOCKBbI, KOTOPbIA CMOT 3aKPenuThbCs
Ha pblHKe. [119 CpaBHEHWA B 3TO BPEMS Ha POAMHE ABVDKEHWUA 3a KPOCCOBKaMM
BbICTPaMBa/ICb O4ePe M TaKOro pasMepa, YTo UX MPUXOANIOCH KOHTPOIMPOBATb
MOINLENCKUM C CNeunaIM3npoBaHHON TEXHWKOWN. TeM He MeHee MOCTEMNeHHO
ABWXeHne Habupano obopotbl. K 2014 rogy noka MOAHOe COO6LLECTBO
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06Cy»/Jano, YTo KPOCCOBKM B COYETAHMM C NJIATbEM 3TO JaXKe O4YeHb MHTEPECHO
1 UMEET MPaBo Ha CyLLLeCTBOBaHME, KOMIMYEeCTBO MarasvHOB M YMC/I0 NPUYACTHbIX
K KOMbIOHUTW POCNO Kak Ha Apoxokax. MosBnsnvMcb HOBble NOLWAAKM Ans
CHMKEPXeoB, rAe OHWM MOr/M NoobLiaTbCa Ha WHTepecylolme nx Tembl W
paccnabutbes. MNogobHble coObpaHMA N0 MHTEPECam OYeHb BaXKHbI B KOHTEKCTE MX
Ky/NbTypbl. IMEHHO Ha Takux COBpaHusAX W ellle B oYepefsx 3a HOBOW Napoi
KPOCCOBOK CHWKepXedbl MOryT MO3HaKOMUTLCA C eAVWHOMbILIEHHUKaMU 1
MOXBACTaTbCA YACTbO CBOE KOMNEKLMM, KOTOPYHO OHW MPUHECN C CO60I NPsSMO
y cebs Ha Horax [3].

K 2017 rogy 0 CHuKepxefax 3aroBopunv 3a npefenamy Co06LLEeCTBa.
BbI3BaHO 3T0 6bI/I0 OFPOMHbLIMU OYepeaAMU 3a CIOBUBLLMMM TOrda xann Yeezy
Boost, paspabotaHHbIMK Adidas B Konnabopaumm ¢ penepom KaHbe YacTom [4].
B 3TOT MOMEHT KOMbIOHMTWU BbIPOCNO [0 HepeasibHbIX pa3MepoB. C pocTom
ayauTopun B COOOLLECTBE, B KOTOPOM M TaK BE/MK CMPOC Ha 3KCK/HO3UBHbIN
TOBap, CTasIo eLe C/I0XHee 3ano/ly4nTb 3aBETHYHO Mapy KPOCCOBOK.

CuTyaumio He ynydllanam M akTMBU3MPOBABLUMECA pecesinepbl- NIH0AN,
3apabatbiBatoLLye MOKYMNKON MaKCYMasIbHOIO KO/MYECTBA 3KCK/HO3MBHbLIX Nap
KPOCCOBOK B MarasuvHe W repenpojatolime nx rnotom ¢ HaueHkoi 200-300%.
MarasuHbl NbIT/INCb C HAMKU 6OPOTLCA, HO OCTaBWN 3TY 3aTet0, KOrAa MoHSAN,
YTO B OYepean TakuX NOAEN NOUTM YTO KaxX /bl BTOPOIA. MHOI1e OTHOCAT Takoe
KO/MYECTBO PECeNiNIepOoB K  XOPOLUei OKYyrnaemocTU AaHHOW 3aTenm WU
OTHOCUTE/IbHOW NIerKoCTH 3apaboTka.

KOHKYpeHLMIO OTEYeCTBEHHbIM CHUKEPXeJam B Ouepegsax Takxke
COCTaBnAT npeactasuteny [llogHebecHoi. [1o cpaBHeHMtO € Kutaem
KOHKYPeHUUs Ha POCCUMICKOM pbIHKE He TakK BenMKa. 3akynasacb y Hac ¢
MeHbLWNMK npobiemMaMu, OHM MOTOM MOrYT NPOAATb KPOCCOBKWM Yy Cebs Ha
poavHe C elle Oonbliei HaueHKoW. CBsi3aHO 3TO C POCTOM ABUXKEHWUSA
CHUKepxefoB B Kntae v BbICOKOI MNIOTHOCTHIO HAacefleHus, a 3HaunuT 1 bosee
BbICOKMM cnpocom [5].

[MoCTeneHHO BHYTPW KOMbIOHUTW CTasl pasropatbCs Crop O TOM, KOro
MMEHHO MOXKHO 3BaTb CHUKEPXeLoM. YenoBeK MOXeT pa3bnpaTbCsi B KPOCCOBKAX
N ObITb B KypCe BCEX HOBWMHOK pPbIHKa M NpW 3TOM He MMEeTb [0OMa CKnaga 13
06yBU, a MOXET ObITb 06NafaTeNIEM Ky4un peKnxX Modeneil 1 Boo6LLe He NMETb
MOHATMSA O TOM, Kakas MMeHHO PefIKOCTb Ha Hero HafeTa 1 NoKynartb X NpocTo
pagu xarna. PaspacTaHve nNOMynspHOCTM KPOCCOBOK M Kosinabopauun ¢
M3BECTHLIMW SINYHOCTAMU NPUBEN B COOOLLECTBO /tOAEN, HE MOHUMAROLLMX
CaMOi CyTWU [ABVWKEHWUA CHUKEPXEeAOB M NpuobpeTarowmnx KpoCcCOBKN A/ TOrO,
4yTOoObl MONYYNTb HEKUMA «PECMEKT» OT CBOEro Kpyra o6uweHus. ITomy
CMoco6CTBYET M 06LLasd TeHAEHUNA K OMOJSIOXKEHNIO ayanTopuK. NoCcTeneHHo B
ABWKEHWe BNMBatOTCA BCe bosiee Monogple ntoan. CHUKepXe HOBOI0O MNOKOIEHNS
eLLe YUMTCH B LLIKO/e UM TONBbKO MOCTYNWA B YHUBepPCUTET [6].

Co006LLeCTBO CHMKEPXEAOB He CTOMT Ha MeCTe, a aKTUBHO Pa3BMBAETCS U
nposBnseT cebs BO BCe 60nee HeOObIYHbIX (hopmax. Tak MOABUAMUCL NOAN,
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[enaroLLme KacTOMbl Ha KPOCCOBKW. KacToMai3epbl MoMOratoT /II0AAM CO34aTb
N3 CTaHZapTHOW Mapbl KPOCCOBOK HEYTO WHAMBUAYa/IbHOE W 3KCK/HO3UBHOE.
OTfenbHOe BHWMaHWE CTOUT YAeNWUTb JIOAAM, KOTOpble YMYAPAKTCA U3
KPOCCOBOK [ieflaTb OOBEKTbl COBPEMEHHOI0 MCKYCCTBA: MACKW XXMBOTHbIX,
(haHTa3nNHbIX NepcoHaXei, NepcoHaxen KMHO 1 T.4. [7].

KynbTypa CHUKepxefoB CTasia TakKUM SAPKAM  ABMIEHWEM W HaLlia
OTPaXXeHWe B cepAuax CTONbKUX MOMOAbIX /HOAel, YTO el faxe MOCBALLAT
necHn. O4HO MOXHO CKa3aTb TOYHO: 3pa KPOCCOBOK €Lle He MpoLua, a 3HauunT
CHUKepXe[pl eLLie NoboproTCA 3a Ty camytro napy HOBbIX KPOCCOBOK.
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PA3PABOTKA K/IMEHT-CEPBEPHOIO
MOBW/TbHOIO MPUIOXEHWA ANS CUCTEMbI ANDROID

Pyccknx A.L., CemeHoB A A.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

[aHHas paboTa nocesLleHa pa3paboTKe K/IMEHT-CEPBEPHOr0 MOBGUIBHOIO
MPUNOXEHUSI WHTEPHET-MarasnHa fAns onepauyoHHor cuctembl  Android.
Mobu/ibHble MPUIOXKEHUS aKTUBHO WCMOJb3YHOTCA BO BCEX Cgepax C Lesbio
NPeLoCTaB/IEHNA aKTya/lbHON MH(OpMaUMM 1 ycnyr. FpUIoXKeHns He MoryT
OrPaHNYUTLCA 3A/TI0OKEHHBIM B HUX M3HAYa/IbHO COAEPXXMMBIM, OHU LO/DKHbI
nosyyatb JaHHble W3  YOaleHHbIX WCTOYHWKOB, 06pabatbiBatb WX MU
npefocTaBNsATL NOMb30BaTeNt0. B CBA3M € aTMM 60/bLIas YacTb COBPEMEHHbIX
MOOW/bHBIX MPUIOXKEHNIA peann3yeT MOAe/b B3aMMOLENCTBUA KIIMEHT-CepBep.
[N ycnewHoro MobuibHOro NpuioXKeHns ero ny6avkaums aTo To/IbKO Hayaso,
OHO [0/DKHO B Ja/lbHelLweM A01ro pasBmBaTbCA U NoLAAepXMBaTbCA. B CBA3N C
3TUM B npouecce pa3paboTKM NPUNOXKEHUS B [O/MHKEH ObITb CO3faH MMOKWIA U
(hYHKLMOHA/IbHBIN KapKac, KOTOPbIA MOXHO OyfeT W3MeHsATb W pa3BuMBaTh B
[aNbHelLeM. 3TO 0CO6EHHO aKTyaslbHO A1 K/IMEHT-CepPBEPHbIX MPUIOXKEHWI
TaK KaK OHW paboTaroT B CBA3KE C APYrMM KOMMOHEHTaMW CUCTEMbI, KOTOpPbIE
camMy MOTYT NoABepraTbCs NepuogNYecKUM N3MEHEHUSAM.

Llencto paboTbl ABNMAETCA pa3paboTka MOOMMIBHOrO MPUIOXKEHUA ANs
cuctembl Android ¢ (hyHKLUMOHAIOM MHTEpPHeT-MarasvHa. B xofde pa3paboTku
ObINI CHOPMYNNPOBaHbI CeaytoLLe TPeboBaHNA K NPUNOXEHWIO:

obecrneyeHe (YHKUMOHANA WHTEpPHeT-MarasvHa: NPOCMOTP Kartasora,
(mnbTpaumMs W MOUCK, OMOpM/eHMEe 3aKasa, COop [AaHHbIX aHaMTUKW,
yBeOM/IEHUS;

nogdepXka ycTtpoucts nog ynpaeneHnem OC  Android 5.0,
COBMECTUMOCTb C Pa3/IMYHbIMU NPON3BOANTENIAMMN N KOH(UTYpaLnsamu;

CTabuIbHOCTb U BbICTPOAENCTBUE;

rMOKOCTb Y MacLLTabMpyeMOCTb apXUTEKTYpPbI, TECTUPYEMOCTb;

KOH(hUrypnpyeMoCTb, HaCTpOMKa (YHKLMOHAAa W BHELUHEro BuMAa,
NerkocTb afanTaunm nog pasInyHoe CoLepXX1Moe.

[N pa3paboTKM NPUIOXKEHUS NCMO/b30BaA/ICA UHCTPYMeHTapuin Android
SDK 1 a3blK nporpammmnpoBaHus Java. MobunbHoe npunoXeHne paboTaeT B
CBSI3KE C CepBepoM nosyyas faHHble Yepes http 3anpocbl K REST API cepsucy
NHTepHeT-marasnmHa. CepBuC NpeAoCTaB/feT Cepuan3oBaHHble B (popmare
JSON paHHble Yepe3 NapaMeTpu3MpoBaHHbIe TOUKM AOCTYNa — KaKad To4yka
A0CTyna npefocTaBnseT onpeaeeHHbI PYHKUMOHAN: NOMyYeHne COLEPXKUMOro
rNMaBHON CTpaHMUbl, CMWUCKA KaTeropuin, OMuWcaHUs TOBapoB W ApYyrue.
[MpunoXkeHne nosyyaeT 3TV AaHHble, PaclUM(POBbIBAET, KILLMPYET C Lefbto
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YCKOpeHus paboTbl M BbIBOAUT NOMb30BaTest0. JaHHble 3anpatlmnsatoTcs no Mepe
HeoOXOAUMOCTN  MPW  OTKPLITUM  HOBbLIX 3KPaHOB WM MPOKPY4YMBaHUM
cogepXxXmmoro. B cnyvae OTCYTCTBUA WHTEPHET-COEAMHEHUS NPUNOXKeHWe
NpPoAo/MHKaeT paboTy € KILWMPOBAHHbLIMU aHHBIMW U/ BbIBOAUT OLUMOKY.

CepBuC TaK XXe NpefocTas/seT MHHOPMaLMIO 0 KOH(UTypaummn OTAeNbHbIX
3/IEMEHTOB MpOrpaMMbl:  CTPYKTypa W COAEPXXMMOe OCHOBHbIX 3KPaHOB,
onucaHme NHPHOPMaLMOHHBIX U MHTEPaKTUBHbLIX 6/I0KOB (BbIOOP XapaKTepuCcTMK
TOBapa, PacKpbIBAKOLLMECH OMNMCaHNSA), YCTaHOBKN BHELLHEr0 BMAa MPUIOXEHUS
(uBeTa 1 pasmepsbl). MNpUNOXKEHNE MHTEPMNPETMPYET 3TW AaHHbIe U CO34aeT Ha X
OCHOBE COOTBETCTBYHOLLME 3/IEMEHTbI NHTepeica.

Mo Mepe pasBUTUS MPUIOXKEHNA N BbIXOAA HOBbIX BEPCUIA B MEXaHM3Max
cepBMca MOryT [enatbCsi U3MeHEeHWs HeCOBMECTUMbIE CO CTapbiMM BEPCUAMU
KMIMEHTCKUX MPUNOXKEHUA. YTOObI NPOLO/MKUTL LUTAaTHOE (YHKLMOHMPOBaHME,
MPUIOXeHWe CBEPAET BepCUIO MPOrpaMMHOro UHTepdeica cepsepa, U, ecnm oHa
60/IbLLE HEe MOAAEPKMBAET KIMEHTCKOE NPUIOXKEHWE, NPeaiaraeT nosib30BaTesto
0BHOBUTb MPUIOXKEHME,

MpunoxeHne pa3paboTaHO C WCMOMb30BaHWEM MPUHLMMOB  YUCTOM
apxuTeKkTypbl (puc. 1).

views }7 viewmeode| | interactor I repository 4‘ datasource

CNOR Npe3eHTaLuKn

Cnoi BUaHec NoruKu CNOA AaHHBIX

PUCYHOK 1 — ApXUTeKTYypa NpUIoXeHus

CTPYKTYpY NPUIOXKEHUSA MOXKHO pa3buTb Ha TPW CNOSA: CNOW LaHHbIX, C/OM
AOMeHa (6U3HeC NOrnKn) U NPe3eHTaUMOHHbIN CMoi. Kaxablh U3 CNoeB umeet
CBOM O0OBLEKTbI U CBOM WCK/HOYEHUS, KOTOpble OTOOGpaXKatoT MPOLLEeCCHl,
npoTekaroLue B c/oe. [laHHble Mexay CIoaMy TPaHCHOPMUPYHOTCA C MOMOLLGHO
crneymanbHbIX 06bEKTOB rNpeobpasosateneid. Mpe3eHTaUMOHHbI CI0i peannsyeT
naTtTepH MVVM B KOTOPOM COCTOAHWE 3KpaHa U ero 3/1IeMeHTOB ONUCLIBaeTCA B
BngoBor mogenu (viewmodel). SnemeHTbl MHTepdeiica cBA3aHbl C BUAOBOW
MOZeNbio 4Yepe3 npuBAsKy (databinding), nMoaTomMy W3MeHeHWs COCTOSAHUA
BWAOBOM MOZENM PacrnpoCTPaHATCA Ha 3/ieMeHTbl UHTepdenca (view). Mpu
Takoi paboTe BUA0BasA MOJE/Nb HAYEro He 3HaeT 0 View, No3TOMY 6M3HeC Nornka
He 3aBWCUT OT JIOTUKN WHTepdeiica. Bupgosas Mofenb 3anpaluvBaeT
HeoOX0oAUMbIe JaHHbIE M 3aryCKaeT COOTBETCTBYHOLLME MPOLECChl BU3HEC TOTUKK
yepes nHTepakTopsbl (interactor). IHTepakTopbl OTHOCATCA K OMEHHOMY C/I0H) U
MpeACTaBNAT COO0M Knacchl, peasim3ytolime O4VH CUEeHapuii NCMo/b30BaHNA:
noslyyeHVie COLEPXXMUMOro r/1IaBHON CTpaHuLbl, MOJyYeHWe CrMCcKa KaTeropui,
Mosly4yeHmne aHHbIX 0 KOHKPeTHOM ToBape. B cnoe fgaHHbIX peasin3oBaH naTTepH
peno3uTopuin (repository) — O0OBEKT K/acca, KOTOpbIA MOMyYaeT [daHHble,
npeobpas3oBbIBaeT B JOMEHHbIE 1 BO3BPALLAET UX MHTepaKTopam. SN1eMEHTbI MK
B3aMMO/ENCTBMN Pa3HbIX C/I0EB MCMOJMb3YHOT TONbKO WHTEP(EChbl, KOTopble

187



peasM3yroT MHTEPaKTOPbl U Perno3vTopun, NMO3TOMY KOHKPeTHas peasim3auus
MeXaH13MOB NPOrpamMmMbl MOXET ObITb JIErKO 3aMeHeHa Ha Apyryto.

Takasa TpexcTyneHyaTas apXMTEKTypa YMeHbLUaeT B3aMMOCBA3aHHOCTb
MPOLLECCOB, MNPOTEKaloWMX B MPUIOXKEHUW, TOBbILAET TECTUPYEMOCTb U
ob/eryaeT noAaepKKy. Ha 3TO >Xe HaueneHo WCnosb30BaHWe MexaHu3ma
NHBEKL MK 3aBMCHUMOCTENR, npesycmarpuBaroLLee (hopmMupoBaHue
KOHCTPYKUMOHHOIO C/105, OTBEYatOLLEero 3a CO34aHue 3K3eMM/ISPOoB K1accos,
NCNONb3YeMbIX B MPUIOXKEHUW (3aBUCUMOCTER). [ 3TOro B NPUIOXKEHUN
ncrnonb3yetcd 6mbnmoTeka dagger 2, Kotopad MO CO34aHHbIM MOLYNIAM U
KOMMOHEHTaM, OMWCbIBaKOWMM  rpady 3aBUCUMOCTENR, TeHepupyeT  KOp,
CO3JaroLLni BCE HEOOXOAMMbIE 3aBUCHMMOCTM KOMMOHEHTaM Nporpammbl. ATOT
MeXaH13M Mo3BONAET 3(EKTUBHO MCMO/b30BaTb PECYPChbl MPOrpammbl MMes
BO3MOXHOCTb ObICTPO 3aMeHUTb OAHY KOHKPETHYH peann3aumio Ha Apyryto, a
TaKke MOAMEHATb KOMMOHEHTbI B MPOLIECCE TEeCTUPOBAHWA Ha 3ar/yLuKu
amynupyowme paboyve nNpoLeccsl.

UTtobbl 06ecneuntb ObICTPOAENCTBME U  CTAOWUILHOCTb MPUIOXKEHME
HeobXxo4MMO oOpraHu3oBaTb paboTy € notokamu. W3sHavanbHO Android
NpunoXeHwe paboTaeT Ha OAHOM NOTOKE, KOTOPbI paboTaeT B 3aMKHYTOM LiMK/e
obpabaTbiBas BCe AeCTBMS M0/b30oBaTeNst. [103ToMy YT06ObLI He 6NTOKMPOBATb €O,
TPYLOEMKME Onepauun Takue Kak NpPOLO/IKUTENbHbIE BbIYUCIEHUS, YTEHNE U
3anmnchb C AMCKa, 1 paboTa C CeTbO A0/MKHbI BbIMOMHATLCA B OTAE/bHbIX MOTOKAX.
[N aTnX Lenen B NPUNOXEHUN NCMONb3yeTca (hperiMBOpPK RxJava. PenosuTtopum
C/I0A AaHHbIX BO3BPALLAKOT LIEMOYKM [JaHHbIX, KOTOpble TpaHCHOPMUPYOTCS B
KaKaoM cfioe. Buaosas mogenb NMOAMNMCLIBAETCA Ha 3TW AaHHble Ha paboyem
MOTOKe, N N3MEHSET CBOE COCTOAAHME Ha rNTaBHOM NOTOKE Mocsie 06paboTKM 3TUX
AaHHbIX.

PesynbTatoM  MpoAeniaHHOM  paboTbl  ABMSETCA  K/IMEHT-CEpPBEpPHOe
MOGWIbHOE NMPUIOXKeHWe, NpefoCcTaBnsAoLwee (hYHKUMOHaT MHTePHeT-MarasnHa,
obecneunBatoLLiee CTabUIBHOCTL M ObICTPOAENCTBNE pPaboTbl, FMOKOCTb U
MacLUTabupyemMocCTb B NPOLECCE ero BHEAPEHUS, MOALAEPXKKN N PasBUTUS.
Cnu1CcoK NCNob30BaHHbIX UCTOYHUKOB:

1. dunnunc b., CtroapT K., MapcukaHo K. Android. NporpammupoBaHue
Ana npoeccnoHanos. 3-e usgaHue/ dunnunc b., Ctoapt K., MapcrkaHo K. —
M.:«MMutep», 2017.-640 c.

2. EpaHccoH A. S(heKT1BHOE UCMONb30BaHVe NOTOKOB B OMepaLyiOHHOV
cucteme Android /nep. ¢ aHrn. A. B. CHactnHa. — M.: MK Tlpecc,2015. — 304 c.

3. [lokymeHTaumsa ans paspaboTuymkos Android [SneKTPOHHbIN pecypc] —
https://developer.android.com/docs (Jata obpatyeHusi — 14.03.2020)

4. Cejas F. Architecting Android...The clean way? [9neKTpOHHbI pecypc]
- https://fernandocejas.com/2014/09/03/architecting-android-the-clean-way/
(OaTa obpaLleHns — 14.03.2020)

© Pyccknx A.L4., CemeHoB A.A., 2020
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YK 347.763.15:656.025.2
rOCYOAPCTBEHHbBIE MNMPE3EHTbBI POOUNTE/TAM
B PASHbIX CTPAHAX, OBECINEUYMBAKOLWWME BE3OINACHOCTb
HOBOPOXXAEHHbIX

PblbknHa A.B., Oawkesuy A.IT.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B  Poccuiickoit  depepaunmn  3apaboTasn  couManbHbIA  NPOEKT
«pemorpagus». VMiHMumaTea nogdepxkm matepein B Poccuiickon defepaimm
npuHagnexunt mapy r. Mockea Cepreto CobsHuHy. B koHue 2017 roga 661710 06
3TOM NPeAsIoXeHo, a 29 aekabps 2017 roga y»xe noAnmMcaHO COOTBETCTBYHOLLEE
nocTaHoB/eHne. [MpaBnTeNLCTBOM ropofa MocCKBbI yTBEPXKAEHO [10/10XKeHWe O
nopsgke ob6ecrneyeHUs B CTOMMLE CeMeW C HOBOPOXAEHHbIMW  AeTbMU
MOAaPOYHLIMU KOMMEKTaMy AeTCKUX NMPUHaLNeXxXHocTein. B utore ¢ 1 aAHBaps
2018 rofa MOCKOBCKME CeMbW C HOBOPOXAEHHbIMW MOMy4YarT MOAAPOYHbIN
KOMMNEKT, KOPOOKY C «MpuAaHHbIM HOBOPOXKAEHHOMY» UMEHYeMYHO Kak «Halue
Cokposuile». OHa BpyvyaeTcA BO Bpemsa BbIMUCKM U3 pogfomMa. ITO Npaso
3aKpenieHo 3a rpaxgaHamy P®, MOCTOAHHO 3aperncTpupoBaHHbLIMUA  Ha
TeppuTtopun Mocksbl (0gUH nnm oba poauTtens). [eHe)kHas KoOMMNeHcauma npu
0TKase poAuTesNiein 0T NoMyYeHNs NofapoyHoOro Habopa He npesycMaTpuBaeTCs.
COBMECTHO [enapTaMeHTOM COLMaNbHON 3aWwmnTbl HacesieHns ropoga MockBa,
[enapTaMeHTamy TpyAa W 34paBOOXPaHeHMUsi, OCYLLECTBNAETCA 0becrneveHune
POAMIbHBIX JOMOB NMOAAPOYHbLIMM HAbopaMmM B COOTBETCTBUM C MPeLnoaraeMbim
YMC/IOM POXKEHNLL.

KauyecTBeHHbIA M KO/MMYECTBEHHbIA COCTaB Habopa C(HopMMpOBaH B
pe3ynbTaTte  MHOFQYMC/IEHHbIX  KOHCYnbTaumid ¢ 0OLIEeCTBEHHbIMU
opraHuM3aumamn, pPoauTENbCKMM  COOOLLIECTBOM, 3KcrepTamMy B 06nacTu
MaTepuHCTBa W [eTcTBa, nepmarpamu, OObeAVHEHMEM MHOMOAETHbLIX CeMein
ropoga MoCKBbI.

TwatenbHO  0OTOOpaHHLIM  CheyuannucTamm — acCopTUMEHT  Mnofapka
Mo3BOJIAET, HEe3aBMCMMO OT [OCTaTka CembW, 06ecrneynTb HOBOPOXKAEHHOrO
pebéHKa npegmeTamMy MepBON HEOOXOAMMOCTW, OAEXAOW W CcpeAcTBamMu
TMIMeHbl, KOTOPble MOryT MOTPe60BaTbCA Maslbilly B MEPBbIA 04 >KU3HW.
MofapoyHblii  Habop npu3BaH chenaTb MepBble  AHWM KWU3HW CEMbU C
HOBOPOXXAEHHbLIMW Haro/IHEHHbIMW PafoCTbio, 6e3 CyeTbl U MOKYMaTebCKUX
XJI0MOT, U, KOHEYHO, — 6e3omnacHbIMU. COXpaHuB BPeMSA U CU/bl, MaMbl U Marbl,
MOTYT CMOKOMHO 3aHMMaTbCA CBOVMMM MasibllaMX B CaMble BaXKHble [HW KX
Xun3Hu [1].

Hapo ckasartb, YTO OTAe/IbHOTO0 BHMMAHWA 3ac/y)XMBaeT cama Kopobka C
Apkoin Hagnuceto «HALLIE COKPOBWLLE». OHa caenaHa uU3 nioTHOrO KapToHa
N, KOHEYHO, He MpefHasHayeHa A1s NOCTOAHHOIO MCMOMb30BaHUA B KayecTBe
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KpoBaTKM AN mnageHueB. OAHaKO, KakK BPEMEHHbIA BapuaHT KpOBaTKMU,
KOTOPbIM MOXHO BOCIMO/1Ib30BaTbCA MPU OMpefeneHHbIX 06CTOATENIbCTBAX: He
ycrenn KynuTb, COOpaTh; HET CPEACTB Ha MOKYMKY; BPEMEHHO XXUBYT He AoMa U
T.0. CTEHKM 06LLMTLI KpacuBbIM 1 6e30nacHbIM MaTepuaioM, a Ha AHe Y0XeHbl
ofeanbLe 1 TBEPAbIA MNOCKMIA BOAOHEMPOHMLAEMbI MaTPacuK, Ha KOTOPbIN
NEerko OfleBaeTCcA MPOCTbIHA Ha CreuuasibHO pe3nHKe, 4TOObl He cragana.
Hebonblioe n nérkoe 6aikoBOe OA€AN0, MPUSATHOE HaollyMb, HE BbI3bIBAET
anneprmm y pebeHka BBWMAY OTCYTCTBUS B COCTaBe CUHTETUKW. C MOMOLLbHO
YAOOHbIX py4YeK cnasibHOe MECTO JIerko MepeHoCUTb. bonblume pasmepbl, B
cflydyae HeobXoAuMOCTK, AafayT Masbilly BO3MOXHOCTb ChaTb C KOM()OPTOM
MUHUMYM [0 3 MecsueB. [10TOM KOPOOKY MOXHO WMCMO/Mb30BaTh Kak MeCTo
XpaHeHNs [eTCKMX Bellerd wunv urpywek. Cneuuanmctamm HeOLHOKPATHO
MOAYEPKHYTO, UTO MafeHubl B Lensx 06e30nacHOCTU LO/MKHbI CnaTb He C
poauTensamMu, a otaesbHo!

TakKe BXKHO 3HaTb, YTO KOPOOKa He NpeAHa3HayveHa 41a UCNob30BaHNA
B KayecTBe /OMIbKM B aBTOomMOo6uUne. (Hamo ckasatb, 4TO B [epmaHun He
MPON3BOAAT BbINUCKY U3 POAAOMA, NOKA POAUTENN HE NPUOBPETYT aBTOKPEC/IO.)

Cofiep)XMmoe HabopoB MOXKET HECKO/IbKO pa3nnyatbCid MO LIBETOBOM
raMme, HO B GO/IbLUMHCTBE C/y4aeB LiBeTa Haro/IHEHMSA YHMBEpCa/ibHble, a
ofexaa — HeTpasibHbIX OTTEHKOB. [15 Ma/lbUMKOB UMEKOTCS Cepble U ronyoble
LBeTa, A5 AeBoyek — 6Gonee fpkue uBeta B nogapoyHblii Habop Bowsn 44
npegmeTa: BEpXHSAS M MOBCEAHEBHas OfeXAa, MoCTe/lbHble MPUHALNEXHOCTH,
CpeACcTBa /IMYHON FUrueHbl, Mocyaa A1 KOPMIEHMs 1 MHOToe Apyroe. Bee Belum
cepTUdUUMpOBaHbI AN feTeld. Pasmepbl BapbmpyroTcs oT 56 0 80 — Kak pas Ha
BbIPOCT pebeHKy. IMetoTca B KOPOOKe NON3yHKW, 604U, CIOHABUMKN, LLANKN 1
YENYMKIN, BapEXKN, HOCOYKM N MUHETKK, NPOry/I0YHbIA KOMOUHE30H. 1 yxoaa
3a KOXell B KOPOOKe HaxoAAaTCs BfaXHble JeTCKUe CaN(eTKu U Cyxue BaTHble
ANCKK, Nasiovykn. ECcTb B Habope MoOSIOTEHLE C YrONKOM, pyKaBMYKa-MOYaska,
reflb AN KynaHus, LWamnyHb, YyTOYKa-TePMOMETP ANS BOAbl, O4HOPA30Bble U
MHOropasoBble MeneHKN, KrneeHka. HOBMHKOW SBNSeTCS 6GeCKOHTAKTHbIN
TEPMOMETP A1 U3MePEeHNs TeMnepaTypbl Tena MnageHua B ciyyvae 60/1e3HM, UTo
SBNSIETCA CMOXHOW NpoLeaypoi Ans MOSIOAbIX poAnTeNeN.

[MpuATHO yamBuav Habop AN KynaHus, Kpem nof noAry3HuK, NpUChInka,
NOrpemyLLIKa-KOTUK Mapkun «Kpyrabiwu», UrpyLLIKa-npope3biBaTe b, 6y ThiNouKa
Ha 150 mMuAAnMAMTPOB, KOTOPYHD YAOGHO [JepaTb B PYyKe, U COCKa
aHaToMMU4ecKow thopMbl. B Habope ecTb CUTMKOHOBAs MYCThILLIKA CO CKOLLEHHOM
COCKOWA, MasileHbKUe AeTCKME HOXKHULbI, pacyHecKa U LLIeTKa C MPUATHOM LLLETUHOMN.
Bce HanosHeHWe nofJapouyHbIX HAb0OpPOB ABMAETCA  W3LENMAMM  NIErKOW
MPOMbILLNEHHOCTM Poccuitickon defepaumn,

Hago oTMeTUTb, YTO BrepBble Tak HasblBaeMble «6361-60KCbI» C BeLLaMu
ANa MnageHues noasunncs B @uHnaHann. B 1930-e roabl B duHnaHamm Ha 1000
HOBOPOXAEHHbIX NPUX0oAnNIocL 65 cmepTten. MpaBMTENbCTBOM CTpaHbl B 1937
rofy Oblf1 MPUHAT COOTBETCTBYIOLLMIA 3aKOH, U Habopbl Ans MnageHUeB Obin
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NpeanoXeHbl TOMIbKO MasioobecneyeHHbIM ceMbaM. 1949 rogy 6bif10 MPUHATO
PeLleHmne, YTO KOPOOKY CMOXET MOMYUYMTb KaXas XKEHLUMHA. TObKO AN5 3TOro
ObI/I0 HEO6XOAMMO MOCETUTL Bpaya B MepBble YeTbipe Mecsaua 6epeMeHHOCTU.
Takum o06pa3om pewlasicd Takke BOMPOC BpavyebHOro HabnwaeHWs 3a
6epemeHHbIMM 1 MAageHUamu. Kpome 3Toro, BO3HMK/A Xopollas Tpaguums —
06pAL-NOCBALLEHNE B MATEPUHCTBO.

CTaTncTUKa NOATBEPXKAAET, YTO NMPUHATLIE Mepbl MO3BONAN PUHNIAHANUM
YBENNUYNTb POXKAAEMOCTb WM MOHM3UTb MOKa3aTe/lb BbICOKON MNafeHYecKoin
cmepTHocTM (B 2015 rosy OH OKasancs caMbiM HU3KUM B Mupe). B dUHNSHAMM C
Pa3BUTVEM TEKCTWIbHOW WHAYCTPUKW, C TEYeHWEM BPEMEHU, MOCTOSHHO
MEHSIMCb N MEHAKTCA TpeboBaHMA K KayecTBY, pasHO06pasnto, aCCOPTUMEHTY
HabopoB. CrieymanncTbl BCE BPEMS MbITalOTCA BbIOpaTb Hanbosee akTyasbHble
npeameTbl. Hanpumep, cHayana B KOPOOGKM Knann OTpesbl TKaHW, NMOCKOJbKY B
nepBor NonoBrHe XX Beka ewé 6bI10 NPUHATO, YTOObI XKEHLUMHbI CaMU LUK
AeTckyo ogexay. Ho yxe B 1950-e rofibl B KOPO6Ke cTana NnosBAsATLCSA rOTOBas
ofexna [2].

Mo peKkoMeHJaLUmMsaM BpaYvei Ha onpeaenéHHOM 3Tare faxe 6b110 NPUHATO
PeLLeHne He KNacTb B KOPOOKY AeTCKMe OYTbIIOUKN U COCKU. DTO B NOAAEPKKY
Bo3a 3a rpygHoe BckapmnausaHme. C 2000 roga BMecTO OfHOPa30BbIX
MOATY3HWKOB B KOPOOKWM KMafyTCA MHOrOpa3oBble, YUUTbIBAsA PeKoMeHAaLmu
3KO/I0T0B 0 HEraTMBHOM B/IMSIHUW Ha OKpYXXaroLLyto cpeay [3].

Bebu-60KCbl 4N HOBOPOXAEHHLIX MOMYT SABAATLCA YaCTbHO MPOrpamMmbl
rocyfapCTBeHHOW NOAJLEPXKKN MaTepuHCTBa (Kak B YKpauvHe v VHAum), wunm
3/leMeHTOM 06pa30BaTe/IbHO Nporpammsbl, Kak B KaHafe v HeKOTOpbIX LiTarax
CLUA. «/3t0M1HKOW» KaHaICKOW KOPOOKM SIBNSIETCA crieumanbHas bpoLtopa no
yX0[y 33 HOBOPOXAEHHLIMW, pacCUMTaHHasA UCK/TKOUNTENbHO HA MOMIO/bIX OTLOB.
o4 CTWNemM M3M0XEeHWA OHa HanoMWHAET WHCTPYKUMUKO MO  PEMOHTY
aBToMobumNA. Takke npepsiaraeTca OHMaH-BMAeONporpaMmMa OT 3KCMepToB 06
yXxoAe 3a MnageHuamu [4].

B LlBeunn KoMnaHnu, KOTopble 6ecnnaTHO paccbinatoT NpoMo-Habopsbi:
MOATY3HWKN, BNAXKHbIE CANIPETKN, CIHOHABUUKM, BYTbISIOUKN C pasHbIMU TUMaMK
COCOK, MYCTbIWKKX, MNOrPEMYLUKWA, WIPYLWKN [A1F BaHHOW, 06a3aTe/IbHO
LOMNOMHAKT UX CKUAOYHBIMU KyNOHamy 1 KapTamn. TakMm 06pa3oM peksiamoi
MPUB/IEKAIOT HOBbIX K/IMEHTOB — NPOW3BOAMTENEN AETCKUX TOBAPOB.

HecmoTpsa Ha TO, 4TO OyAyLIMM MaTepsM B HEKOTOPbIX CTpaHax Aaércs
BbIOOp, B3ATb KOPOOKY — MM BMECTO Heé MonyynTb Bbinnaty, Kotopas B 2019
rogy coctasnsina 140 eBpo, ABe TpeTu, (MO AaHHLIM CTAaTUCTUKKN )BbIOMpatOT
KOPO6KY. BaXHO OTMeTWUTb, YTO MOAAPKA HOBOPOXAEHHbIM B  PasHbIX
rocyaapcTBax Y4YuTbIBatOT OCOOEHHOCTW MECTHbIX peannii — B Habop KnagyT
BeLL M, CaMble HeOOX04MMbIe N5 MPOXXUBAHWA Ha JAHHOW TepPUTOPUN.

Tak, B KOAP KopobKM fenatoT 13 niacTuka, YTobbl B HAX KynaTb pebéHka.
Tam e, B HOXXHOM Adpurke, 4TOObI NOMYYNTb 3aBETHYIO KOPOOKY, OyAyLLen
marTepy HeobXo4MMO ABUTLCA K Bpadyy B Hayane 6epemeHHocTw. [Mpuxop B
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KNMHUKM Ha paHHUX CPOKax CHUXAET CMEPTHOCTb MPWU pojax W KOMNYeCTBO
BUWY-nHpMumpoBaHHbIX. TakMM 06pa3om yMeHbLUIATCA ciyyvan nepegauv BMY
OT MaTepelt K HOBOPOXAEHHLIM M1aZeHL,aM.

MepBbiMM B NHAMM «BnarocnoBeHHbIn Habop» (MMEHHO TaK 3[ecb
Ha3blBaeTCA MOLAPOK A5 HOBOPOXKAEHHOI0), NMOMYYUIN XKEHLLMHBI B CE/IbCKOWA
6onbHMUEe B ropode [karaamsa nposuHumMu N'ymkapaT. [o cux nop B NHAMK
KNageTcs AOMOIHUTENbHO MOCKUTHASA CETKA, YTOObI 3aUTUTL HOBOPOXKAEHHbIX
oT Manapuu. Habop 6enbs M MeAMKAMEHTOB BbILAETCA >KEHLUMHAM [/1F
npesoTBpaLLeHns NHPEKLUMM BOBPEMS U MOC/e POLOB.

Mpe3ngeHT P® B.B. TMytnH o06basun 2020-2030 rogbl B Poccum
[ecATnnetTmem AeTcTBa, U BO MHOIMX PernoHax Oblio npeasioKeHo BblaasaTb
NnoJapKu HOBOPOXAEHHLIM OT rocyaapctsa. OTBETCTBEHHLIMU NUCNOTHUTENSAMMU
cTann cybbeKTbl (hefepaumu. MpegycmaTpnBaeTcs, YTO KaXKAbIA pervoH npumeT
COOTBETCTBYIOLMIA PErnoHasibHbIA akT. Kakumn 6yayT 3TM Mepbl — 3aBUCUT
TONIbKO OT TOr0, YTO MOXET NO3BO/NTb Cebe KasHa TOro WM UHOro CybbekTa
Poccuitckon Pepepaunn. TMOHATHO, UYTO HAboOp COUMa/bHbIX FapaHTUiA Ans
XWUTENEen pasfInyHbIX POCCUMCKMUX PErMOHOB MOXET OT/IMYATLCA A0CTaTOYHO
OLLYTMMO. HeKoTopble LWarv B 3TOM Hanpas/ieHUn yXKe caenaHbl. Tak, ¢ AHBaps
2020 r. Hayann Bpy4vaTb KOMMJIEKTbI C Ha3BaHWeM «KOpoOK/ Manbiwa» A/
HOBOPOXXAEHHbIX B KasaHu, a Takxe B Ty/nbCKO 1 Bonoroackoi obnactax.

C 1 mapta 2020 roga B JIeHUHIrpaAcKoi 06nactv poanTensm mnageHLEes,
nosBmBLLMXCA Ha ceeT B 2020 rogy, nnaHMpyeTca Bpy4vaTb NOAaPOUHbIE HAOOPHI
«[MofapoK HOBOPOXAEHHOMY». [MpaBUTeNbCTBO MOCKOBCKOM 06M1aCcTU Takxke
BMN/IOTHYIO paboTaeT Haf NMOXO0XMM MPOEKTOM.

Ba)kHO cKa3zaTb, 4TO Ans Poccum 3TO He abCONKOTHO HOBas Nporpamva: B
Pecny6nvke bawkoptocTaH ¢ 2001 rofa y»e BblAatoTCs MaTepsam MoAapoyHble
Habopbl 4719 HOBOPOXAEHHbIX, B Pecrybnnke Caxa (Akytus) ¢ 2010 roga, B
HeHellkom ABTOHOMHOM OKpyre — ¢ 2014 roga. >Xasib, 4YTO 3a CTO/IbKO NeT He
Obl/1a 0OXBaveHa 3TUM MPOEKTOM BCS Tepputopus PO.

CnuncoK ncnonb3yemMblX UICTOUYHNKOB:

1. EdommeHko M.B. Kop3sunHa ¢ "KanycToin" - nogapokK HOBOPOXXAEHHOMY
BOY «COLU Ne 852» 3eneHorpag, r. Mocksa, 2014, c. 41-43

2. XeneHa Jin. MNoyemy puHCKME MnafeHubl CNAT B KOpobkax. bu-6u-
cn (4 noHsa 2013).

3. Rick Noack. Why babies should sleep in cardboard boxes, explained in
2 charts (aHrn.). The Washington Post (10 November 2015).

4. lIsabelle Khoo. Baby Box Canada: Finland's 75-Year Tradition Is
Coming Here (aHrn.). The Huffington Post (29 December 2015).

© PblbkunHa A.B., awkesuny W.IM., 2020
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YK 658.512.2
NMPUMEHEHUVE TPADNHECKUX NMPNEMOB
B CTW/IE BYMAXXHbIX JEHEXHbIX SHAKOB
MNP PASPABOTKE COBPEMEHHbIX N3OENNIA

Pukunx B.I"., KonTtawosa f1.HO., Bnacosa HO.C., TpeTbskoBa C.B.
Poccuitckuid rocyapcTBeHHbI yHnBepcnTeT M. A.H. KocbirmHa
(TexHonoruw. AmsaiH. ickyccTBo), Mocksa

[MopTPeThI B «AEHEXXHOM CTIN/1E» — OPUTNHASILHOE PELLEHNE COBPEMEHHOIO
nopTpeTa, KOTOpPOe MOXET ObITb MPYMEHEHO KaK [AEeKOPaTWMBHbIA 3M1EMEHT
noboro n3genus. PacCcMoTpUM UCTOPUIO BOSHUKHOBEHNSA 1 TEXHWUKY UCMOSTHEHNSA
«[IEHEXHbIX MOPTPETOB.

[o XVIII cTtonetna Kaxpibli rof BblMyCKanoCb ABa MW/IIMOHA MOHET,
cllenaHHbIX 13 cepebpa, 0HaAKO 3anackl AparoLeHHOro Metasia KOHeuYHbl. 3-3a
TOr0, YTO 60/bLUME AEHEXHbIE CYMMbl B MOHETAX MMeNM [OBO/IbHO 60/bLLIOI BEC,
npotecc cbopa nogatu Obis1 CMOXKHBLIM U HEYL0OHbIM [1].

[MosiBNneHne ByMadKHbIX [eHer, co3faHHbIX B 1768 rogy no maHudgecty
EkatepurHbl 2, NOMOrn0 061erynTh TOBAPHO-LAEHEXKHbIE OTHOLLEHHUS.

CHayvana 6b111 BbiNyLLeHbl 6yMaXXHble AeHEXHbIe 3HaKK «25», «50», «75»
N «100» py6n1ein. OCHOBOW AN HUX CNY>Knna 06bluHas 6enast bymara, HO OHU yKe
MMeNn BOASAHbIE 3HaKW. ITO ObI0 BEPLUMHOM TEXHOMOMMYECKOro nporpecca A1
TOro BpemeHu. JleHexxHble 3Hakn KoHua XVIII cTonetmsa cogepykann nnLlb TEKCT
N Hymepaumto, 13-3a 3TOr0 OHW 60sibLLe MOXOAMIA HA PaCcnUCKY POCTOBLLMKA,
4yeM Ha AeHbIn.

HoBoe npomM3BOACTBO LEHHbIX Oymar W accurHauuin ¢ repéom -
kcneanums 3arotToeneHns rocoymar 6b110 opraHn3osaHo B 1815 rogy. Tenepb
— 970 l03Hak. [1]. brnarogaps aToOMy Ka4yeCTBO BbIMYCKaeMbIX 6aHKHOT Oblsi0
ynyyuleHo. AccurHauum paspabaTbiBasl 3HAMEHUTbIA  UHXeHep ABryCTUH
BeTaHKyp M OMPeKTOp SKCneamuumn KHA3b AnlekcaHap XO0BaHCKMIA, yTBepXaan
nx nnyHo AnekcaHgp I [1].

B 1864 3kcneauumein Gbiin 3aKkynsieHbl HOBbIE YCNOXHEHHbIE CTaHKM,
4TOObI NMeyataTb YHUKa/IbHbIE Y30pbl, CT/IN NPUMEHATL MeTasIorpanyeckyo
neyatb M ranbBaHONMACTUKY, 6Grarogaps 4veMy Ha 6GaHKHOTaxX MOABNAKOTCA
noslyToHa. 3TO OblNI0 TEXHUYECKOW PEBOMOLMEN B 06/1aCTM M3roTOB/IEHNSA
OYMaXXHbIX JeHer 1 LeHHbIX 6ymar. Mo3xe ViBaHom OpnioBbiM 6bl/1 N306peTeH
CTaHOK, KOHCTPYKLMA KOTOpPOro OT/MYanacb OT CYLUEeCTBYHOLMX, 3TO Jalo
BO3MOXHOCTb JKCMeauLmy neyataTb PUCYHOK C 60/IbLUNM KOMYECTBOM LIBETOB
O4HUM nipuemom. [pexae Kaxabld UBeT TpeboBasl M3rOTOBMIEHNA OTAENbHOM
(hOpMbl.

B koHue XIX CTONeTUs Ha AEHEXHbIX 3HaKaxX Kpome MMNepaTopCKux
perainini  NosSBNAOTCA MOPTPETHble U300paXKeHUA BEHLEHOCHbLIX MepPCOH,
BbIMO/IHEHHbIE MO 3CKM3aM XYLOXHUKa-akafemunka [toTaHa, UCnosib30BaBLUEro
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And paboTbl Haf HUMKM ryawb M Tywb [1]. V306paxeHune KHA3s AMuTpus
[oHCcKoro 13 [IOHCKOro MOHaCTbIps MOXHO BMAETb Ha Kyntope «5 pybneii». Ha
6aHKHOTE «10 pybnei» npucyTcTBYeT M306paxkeHne Muxauna denoposnya (c
noptpeta PoOMaHOBCKON ranepen 3pmuTaxa). Ha 100-py6neBoit Kymntope
pa3meLlanca noptpet EkatepuHsbl 1 XyaoxHuka Jlamnu 1792 roga [1].

"ep6 CoeTckoro Coto3a, a TakXKe TEKCT Ha A3blKaxX pecny6mK, BXOAALLMX
B coctaB CCCP, BO3HNK/IM Ha AeHeXHbIX 3Hakax B 1924 roay. NopTpeT JleHNHa
pasmMelliaeTcs Ha 6aHkHOTax ¢ 1937 roga. Camblii U3BECTHbIA XYLOXHUK MO
«COBETCKMM feHbram» — VBaH [ly6acoB. B Hauyane cBOel Kapbepbl OH paboTa
yumnTesniem B WwKose. OfHaX bl OAVH 3 ero 3CK130B NPUBESN XYA0XHMKA K nobeje
B TBOPYECKOM KOHKYpCe, NOCBALLEHHOM NATUNETUIO OKTABPLCKOIN PEBOMIOLMMN.
B Xlopu KOHKypca npucyTcTBOBa/IM NpeAcTaBuTenn [03HaKa, KOTopble
NPeAIoXNIN XyA0XKHUKY paboTy. [1y6acoB B CBOeW paboTe Haf 3CKMU3amn Kynop
MCMOMb30BasT CTU/Ib «aMMUP», OH >Ke BBEST MPaBW/I0 WUCMO/b30BaTb Ha BCEX
[leHEXHbIX 3Hakax nopTpeT B.W. JleHnHa.

YueHuk [lyb6acoBa — 3aC/y>KeHHbIN XyL0XHUK Poccun Vropb Kpbinkos —
aBTOP KYMop, UCNOMb3YHOLLMXCA N NO ceil aeHb. OHKM Nonyynnu HaseaHue «OT
MOCKBbI 10 CaMbIX [10 OKpauH». CTopybneBas 6aHKHOTa, Ha KOTOPOW 1N306pakeH
BonbLioi Teatp, 6bina yTeepXaeHa nepsoit. KnbikoB MCMO/b30Bas /14 ee 3CKm3a
(oTorpadum n3 potoxpoHukn TACC [1].

[MopTpeThbI C KyNniop pasHbIX CTPaH BAOXHOB/AKOT Ha CO3L4aHNe «eHeXHbIX
NMOPTPETOB» B COOGCTBEHHOM CTU/IE.

Mpouecc paboTbl MOXHO YC/TIOBHO pas3fennTb Ha TpK atana. MNepsblid aTan
(puc. 1a) ABNAeTCA CaMblM 3HAYMMbIM, TaK KakK OT HEro 3aBUCUT Aa/ibHENLLNiA
pe3ynbTar. CHavana BbINOJHAETCS HABPOCOK MopTpeTa KapaHaawom [2]. 3atem
ero Heob6XxoAMMO 06BECTU MO KOHTYPY. OTO MOXHO cenaTb IMHEPOM, re/IeBoi
PYYKON 1M Tywbto. Vicnonb3oBaHWe Tyl 1 nepa MMeeT CBOM OCOBEHHOCTH:
TpebyeT 0Cc000I aKKypaTHOCTH.

[Mocne o6BoAKKU cnedyeT BTOpoi atan (puc. 16). OH 3akK/oyaeTcs B TOM,
4TOObI 0603HAYMTL BCE TEHWN U NOAYEPKHYTb NEPexXos NA0CKOCTER Ha nue. 3T
MOXHO CZienatb npv NOMOLLM LUTPUXOBKK, KOTOpasa 6yaeT NpoxXoAuTb Mo hopme
TeHn [3]. HayaTb MOXXHO C rna3 TeHW HaL BEPXHWUM BEKOM, MOCTErneHHO
OMyCKasACb K HOCY, a 3aTem Mo BCEMY /INLY: CKY/bl, 106, LUes, YLLIW, BOMOCHI N TaK
panee. Mpu 3TOM, Yem vaule 6yAeT LUTPUXOBKA, TeM HACbILLEHHEN NOny4nTCa
TeHb, M Ha060pOT. HeobsA3aTeNIbHO NbITATLCA CPa3y NPOPUCOBaTL FYyOUHY BCEX
TeHel, 3T0 MOXHO OyZeT cAenaTb Ha CeAytoLLleM aTare, a BOT ybpaTh yxxe He
nony4nTcs. Takke LUTPUXOBKY MOXHO HacnavMBatb Moj ApYrvMM Yriom, YToobl
NnydLle nepefatb 06bEM.

3aknrounTeNbHbIn 3Tan — Tpetuin (puc. 1B). Ero cytb B 3anofiHeHUu
HenpepbIBHOWN NNHMEN BCEro HabpocKa. JINLLO MMEET KaK BbIMyK/ible YacTu, Tak U
BOrHYTble, MMEHHO 3TO W NOAYEPKMBAET JIMHWUA, MOBTOPAIOLLAA (hopMy Nnua,
NMOAO0OHO reofe3nyecKM NIMHUAM Ha MECTHOCTU. M3rnbatb ee HY>KHO Mo Mepe
HeobX04NUMOCTI: Ha BbICTYMAKLMX YaCTAX UL BBEPX, HA YT/TYy6NEHHbIX BHUS.
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PUCYHOK 1 — 3JTanbl NMPOPUCOBKM [EHEXHOro MopTpeTa: a) nepsblid 3Tar, 0)
BTOPOiA 3Tan, B) TPETUIA aTar

Takke MU0 MMeeT BbICBET/IEHHbIE Y4YaCTKM W TeHW. WX MOXHO
0603Ha4YMTb C MOMOLLBIO YacTOTbl PacroOXEHNS NMHWUIA. Hanpumep, 4TOObI
nokasaTb CBeT/lble 4YacTW JfiMua, JIMHAWM pacrnonararTcd Ha  yAaleHHOM
paccTosHMM apyr oT Apyra. Ecnm »ke He06X0AMMO NOAYEPKHYTb 3aTEeMHEHHbIE
YYaCTKM — IMHUM LO/MKHbI ObITb KaK MOXHO 6/1Ke [4]. 3a CUYeT Ha/loKeHUsa Ha
LUTPUXOBKY, CAEMaHHYH0 Ha npegblgywiem 3Tane, TeHb CTAHOBMTCA
NosiHoUeHHON. OpfHako, npu  HeobxoaMmocTu elle 60Mblle  3aTeMHUTb
OrMpefesieHHbI  Y4acTOK, MOXEeT OblTb Ha/oXeH [JOMOIHUTENbHbIA  C/OW
LUTPMUXOBKWN MOA APYrMMm yrnom. Bce aTm npvembl nMomoratoT npugars niuy
06BEM N «OXKMBUTL> ErO.

PUCYHOK 1 — My>XCKOI1 NOPTPET B CTU/E «AEHEXHBIX KYMNOp» B UHTEPbEPE

SNeMeHTbI Ha MepesHeM nyiaHe MOXKHO BbIAENTb 38 CHET TOLWUHBI INHUM
[5]. Bonocbl n 6poBM — HemanoOBaXHble 4YacTu nuua. bposu npugatoT
BbIPa3nTeNbHOCTb B3ra4y, a BOJIOCbl — 06pa3y B Le/1OM. /IMEHHO MO3TOMy Tak
BaXKHO YAeNTb MM 0C000€e BHMaHWe. Bonockl MpopncoBbiBaeM Mo SIMHUK pOCTa,
a 6posu — no topwme.

BOT TakMM He3aMbICN0BaTbIM 06Pa30M MOXKHO CO34aTb CBOW COOCTBEHHbI
AEHEXHbIA NOPTPET. [N 3T0ro He06X0AUMO BCEro /b UMETb HEOO/bLLOWN
HaBblK B PUCOBAHUW M MOHUMATb NMPUHLMM PaboTbl. TaKo NOPTPET MOXKET CTaTb
OT/IMYHBIM MPeLMETOM [eKopa, a TakXkKe NOMOXeT YKpacuTb abCoMTHO NGO
COBPEMEHHbIV MHTepbeP M NPUAACT eMy OPUTMHANbHOCTb U MHAMBUAYaIbHOCTb
(pvc. 2). Mpy BONNOLLEHUN B MaTepuane 419 UHTEPbEPHbIX PELUEHWNA TaKoM
MOPTPET MOXKET ObITb NEPEHECEH Ha XOJICT U BbIMOJIHEH B MAC/Ie, TAKXKe OH MOXKET
ObITb BbINOMIHEH B r06E/IEHOBOM TEXHUKE, B TEXHWUKE MALLUMHHON UK PYyYHOW
BbILUMBKW, BbILWUMBKN LUHYPOM. [OPTPET B CTWIE [EHEXHbIX KYMiop MOXET
CMY)XUTb TMPUHTOM AN19 TEKCTUIA B  UMHTepbepe: ObiTb  M300pPaXKEHHbLIM
MOHOPAMMOPTHO Ha MOAYLIKAaX WAN >Ke ABMATbCA 3/1EMEHTOM PUTMUYECKOrO
OpraHn30BaHHOro YepefoBaHMs Ha rnopTbepax. Cnocob M3roToBEHUS 3aBUCUT
OT 0CO6EeHHOCTe KOHKPETHOro MHTepbepa M 3afyMKM aBTopa WM 3aKasumka.
[Mof06HbIN BapuaHT fieKopa CTaHOBUTCA BCE MONYNAPHEE, TaK Kak Kbl XOUeT
MPUBHECTM YTO-TO CBOE, KaKYH-TO HEMOBTOPUMYHO U3IOMUHKY B CBON NHTEPLEP
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nUnn B paspabaTbiBaeMblil NPOEKT. Takke NOAOOHbLIA NOPTPET MOXKET CNYXUTb
3aMeyaTe/ibHbIM MOoAaPKOM.
CnuncoK NCnosib30BaHHbIX MICTOYHUKOB:

1. Kak bymary ctaim UeHHbIMW: XYLOXECTBEHHas MUCTopus 6GaHKHOT.
Hatanbsd  JleTHWKOBa. [JNEKTPOHHbIA  pecypc] - Pexum  pgocTyna:
https://www.culture.ru/materials/163107/kak-bumagi-stali-cennymi-
khudozhestvennaya-istoriya-banknot (JaTa o6patieHus 28.03.2020);

2. Bnacosa HO.C., Kontawosa f1.HO. lNpakTuka-nneHsp. licnons3osaHue
CKETUMHIa KaK TeEXHUKN BbICTPOro pucyHka. Y-M.: ®rb0Y BO PI'Y nm. A.H.
KocbirmHa, 2016r. — 4,01 Mb, 32 c.;

3. Kontawosa J1.FO., Bnacosa HO.C. 3apucoBka KakK MOWCK HOBbIX
An3aiiHepcKux petueHmnin. YT-M.: ®e0Y BO PI'yY nm. A.H. KocbirnHa, 2018r.
— 8,66 MB, 62 c.;

4. MapmoH ®.M., Komnosnumsa kocTioma. Ofexpa, 00yBb, akceccyapbl.
YuebHVK and BYy30B (3-e m3faHue nepepaboTaHHOe M AOMOMHEHHOe). - M.,
«Tpwuaga Nnoc», 2002. — 312 c.;

5. Bnacosa KO.C., KontawoBa J1.KO. «My3eliHble 3apuCOBKKN, 0COBEHHOCTY
X BbINOSHEHUS», QYT ®IBEOY BO PIy wum. A.H. KocbirnHa. 3,70 MO.
Mocksa. 2017r. c.34.

© Pbknx B.I'., KonTawosa /1.1O.,
BnacoBa HO.C., TpeTbsakoBa C.B., 2020

YK 658.34.01
AHANN3 NCIMOJIbSOBAHUA TEXHUK
OEKOPATUVBHO-TPUKJTAAHOI O NCKYCCTBA
B KOHTEKCTE COBPEMEHHOW MOAbl

PbikoBa E.C., MNonnwyk O.A., ®okuHa A A.
PoccuiAicKuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirnHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

Mofga — 3TO crnoco6 CamOBbIPaXEHWS, OHa OMNPeAensieT CTU/b XKU3HMU,
NoBeAeHNs U coumanbHbIA cTaTyc udenoBeka. COBpPeMeHHas MoJa OYeHb
HeoflHO3Ha4yHa W rnbka, oHa NpeAcTaBnseT cobor NOMHbIN NpocTop 1 cBo6oay
BbIpa>KeHNs, 06/1aaeT OrpoMHbIM KO/IMYECTBOM WA, KpacoK, (acOHOB.
MogaHble TeHAeHUMn obecneynBatoT cBo60AY BblOOpa: He AUKTYHOT, & HA060POT
CO3/al0T HEeobXoAuUMble, «TEMANYHbIE» YCNOBUS Ans 3TOro. [MOCKONbKY B
OrPOMHee Mupe MOAbl CYLLECTBYIOT aKTyaslbHble, MOAHble W OAWUHAKOBO
NpuBeKaTesbHble, CTO/Ib HEOObIYHbIE U KpeaTuBHbIe ()OPMbI, (DaCOHbI, MOKPOWU,
pasnyHble 06bEMbI U AJ/IMHBI, 06LLMPHAS LIBETOBas ramma.

B HacTosille paboTe CTaBUTCA LeNb WCCMeAoBaTb aKTyaslbHOCTb
NMPUMEHEHNS TEXHUK COBPEMEHHOIO [eKOPAaTUBHOIO MCKYCCTBA B KOJINEKLMAX
COBPEMEHHbIX AM3aliHEepPOB.
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www.culture.ru/materials/163107/kak-bumagi-stali-cennymi-

[ekopaTvBHO-NpuKnagHoe nckycctso (AMA) cyuiectsoBasio Ha paHHEN
CTagun pasBUTUA YeNOBEYECKOro 06LLecTBa M Ha NMPOTSHXKEHUM MHOTMX BEKOB
ABNANOCH BXHENLLEN, a ANs paga NieMéH U HapoLHOCTEN OCHOBHON 061aCTbHO
Xy[oXecTBeHHOro Teopyectsa [1]. OHO o0xBaTbiBaeT pas3/U4YHbIe OTPac/v
TBOPYECKON  [eATeNbHOCTW, HanpaBNeHHOW Ha Co3faHue U3Oeuin  C
YTUANTAPHBIMU N XYL0XECTBEHHbIMU (DYHKUMAMUW. B nTOre pa3smuTns HapoLHOro
MCKyCCTBa OTLIM(OBbIBaIaCh (POpPMa M3JeNNiA, COXPaHANUChL KpacuBble U
COAepxKarte/ibHble MOTUBbI OPHAMEHTA, C/IOXKMMIAaCh XYLOXKECTBeHHasA Tpaamums
KaK C1CTEMa MMPOBO33PEHUS HAPOAHbLIX MacTepOB N KaK pPeMec/ieHHas OCHOBa
TBOpYecTBa. Mayuiee n3 rnybuHbl BEKOB TBOPYECKOE OCBOEHWe martepuana,
COBEPLLEHCTBOBaHNE (DYHKLUMM KaXKAoro npeaMeTa BefM K HAAENEHUI0 BeLLM
AOMONHUTENbHOW 3HAYMMOCTBIO.

CoBpemeHHble un3genua Al co3gaoTcs € YY4EeTOM Kak HapoAHbIX
Tpaguunii, Tak C BESHUAMWU MOAbl CerofHsLIHEro AHA. o cux Mmop camMbIMu
NONyNAPHbIMK NPeAMEeTaMI 3TOr0 UCKYCCTBa, OBEAHHLIMU [bIMKO CTAPUHHbIX
TpaguUniA, ABNAKOTCA N3N U3 CTaM U OPOH3bI, KOXW, AiepeBa, TKaHei.

Hamun paccMOTpeHO TBOPYECTBO MOAHBLIX LOMOB, KOTOPble MPUMEHSAIOT
TEXHUKMW JEeKOPaTUBHO-MPUKIAAHOIO NCKYCCTBA.

Balmain (BanbMeH) — hpaHLUy3CKMii BpeHA, cneuvannsnpyowmincs Ha
MPOV3BOACTBE OfeXAbl WM akceccyapoB. OfHMM U3 T[/1aBHbIX WCTOYHUKOB
TBOPYECKOr0 BLOXHOBEHWA NS AM3aliHepa CTaHOBUTCA 3HAMEHMUTOE TBOPEHMWe
Kapna ®abepxe. Yto Obl nepefatb Kpacoty wusgenvMsa U [obaButb emy
HernmoBTOPMMOCTb, A0M Mofbl Balmain uyacto ucnonb3yeT B CBOMX paboTax
PYMBIHCKOE MIO/IbHOE KPYXXEBO, MN/IETEHWE, OMJIETKY, BbILMBKY — 3TO O4UH U3
AOMOB MOfbl, KOTOPbIA WCMO/Mb3YeT MaKCUMa/lbHOE KOMMYECTBO Pas/IyHbIX
TexXHUK AN B cBONX KONNEKUUAX.

Alexander McQueen (AnekcaHap MakKyuH) — 6p1TaHCKMiA MOAHbIA AOM,
creLmanM3npyoLwmninca Ha NPON3BOACTBE MYXCKOW M XXEHKOW 04exXabl, 00yBU 1
akceccyapax. OcobeHHOCTb 6peHga MakkynH 006yc/oBfieHa CO4YeTaHUEM
PasINYHbIX (OPM W MaTepuaoB, B KOJMINEKUMAX WCNONb3YHOTCA TEXHWUKMN:
OMNéTKa, NfeTeHue, annankauua, PyMbIHCKOE UrO/IbHOE KPYXXeBO M KOXKaHoe
KpY>XeB0, KOMOMHaLMA nepbeB 1 KoXxu. [lom moabl Alexander McQueen co3gaért
[EP3KYH0 1 3MaTakHY ofexay.

Etro — uTanbsAHCKMIA GpeHA, BbIMyCKaloWMiA ofexay, 00yBb, CYMKW,
YeMofaHbl, TeKCTW/b, Mebenb, NpeaMeTbl MHTepbepa W napgromeputo. Ans
KONNeKUMIA NCNonb3yroTcs 671aropofHble HaTypasibHble TKaHW: LUK, Kallemump,
X/IOMOK, NeH. [un3aiiH n3fennii Mapku oTpaxkaeT CTPacTb K MyTELecTBUAM U
NCTOPUK, BHUMaHWE K Pas3IMyHbIM KynbTypam. JIeMTMOTUBOM ABNSETCA
coyeTaHue BocToka n 3anaga, YCTOSBLUMXCA TPaLMUMIA 1 COBPEMEHHOCTM. oM
MOAb! ATPO NPUMEHSET B AeTaIAX CYMOK U OfeX[bl — KOBPOTKAYeCTBO, BA3KY,
naeTeHve, anmnankauuio; npegnoyTeHne OTAAETCA CO34aHUI0 SAPKOrO MPUHTA,
NCcnonb3ya pasnuyHble TeXHUKN Arn.
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[>xaHHN Bepcaye — BCEMUPHO M3BECTHbIV UTaNIbIHCKUIA Mogenbep. CTub
MOZHOro Aoma Versace — 3T0 COYeTaHUe K/IaCCUYeCKMX 1 6apoUHbIX 3/IEMEHTOB
C non-apToM. EMy npucyLm KOHTPACT APKUX OTTEHKOB M 6/1eCK (hakTyp. Takxke
XapaKTepHO 06UIMe aHUMATUCTUYHBIX XULHBIX N MY/IbTALLHBIX APKUX NPUHTOB.
Y10 6b1 4OBUTLCA HEOOXOAMMOI (haKTypbl HA U3LENNN U CO3AaTb HOBbLIA PUCYHOK
[xaHHN Bepcaye 1Cronb3yeT BbIlWMBKY. PaboTas ¢ KOXeil, OH cO34aéT HOBblE
(hopMbl 1 haKTypbl UCMOb3YS annanNKaunio, TUCHEHNE U BbILLUBKY.

B T1abn. 1 npeacrasneH aHann3 MCNOMb30BaHUA TEXHWUK LEKOPATUBHO-
MPUKNALHOIO WCKYCCTBA B  KOJEKLUMAX MOAHbIX [OMOB W W3BECTHbIX
AN3ainHepOB.

Tabnua 1 — AHaIM3 UCMO/b30BaHNA TEXHWK [eKOpPaTUBHO-MPUKIaLHOIO
MCKYCCTBa COBPEMEHHbIMW An3ainHepamu

MogHbIli oM Vcnonb3yemble MpuHUMNBLI UCNoNbL30BaHKSA
TEXHUKU
Balmain PyMbIHCKOE UronbHoe | YacTuyHOe 1Cnonb3oBaHue getanu, B KOHCTPYKLMK
KpYy»XeBo, N30envin, LeKopupoBaHue 1 OTAe/Ka akceccyapos
KOXaHOe KPYXXeBo,
nyaeTeHne
Alexander PyMbIHCKOE UronbHoe | YacTuyHOe 1cnonb3oBaHue getanu, B KOHCTPYKL MK
McQueen KpYXeBo N3LeNniA, [eKoprpoBaHne 1N OTAeNKa akceccyapoB
KoxXaHoe Kpy>XeBo
MneTeHve
PaboTa ¢ nepbsmu
Etro MneteHne Vcnonb3oBaHne B KOHCTPYKLUUW W fileKOprpoBaHue
BbILMBKa n3genvin, AeKopMpoBaHMe 1 OTAe/Ka aKceccyapos
Gianni Versace Annamkaums YacTuyHoe ucnonb3oBaHue fetan, B KOHCTPYKLMK,
Bbilwmeka [leKOpMpOoBaHye 1 0TAe/Ka 00yBU 1 aKceccyapos.
Kpy>keBo YacTuyHoe 1ucnonb3oBaHue fetan, B KOHCTPYKLMK,
Dolce&Gabbana | BbiwwBka [ieKopupoBaHue 1 OTAe/NKa aKceccyapos
Annavkaums
Rick Owens Annamkaums YacTuyHoe nucnonb3oBaHue feTanu, UCMob3oBaHme
TucHeHne B KOHCTPYKLMW U3Lennii
Jpanuposka
MneteHne
Valentino Kpy>keBo YacTuyHoe nucnonb3oBaHue feTanu, UCMob3oBaHme
Annvkaums B KOHCTPYKLMW U34ennii

[MoAPO6HO M3y4YMB KONIEKL MU MOAHBIX JOMOB, MOXXHO CAeNaTh BbIBOA, UTO
Ha NPOTSHKeHWM BCero TBOPYECKOro Neproja AnsanHepbl B CBOMX KOMNEKUMAX OT
«haute couture» LUKINYHO MCMNONL3YIOT AEKOPaTUBHO-MPUKIALHOE UCKYCCTBO,
TaK KaK 370 BaXXHasi COCTaB/AOLWas py4Hoi paboTsl [2].

Hanbonee 4yacto npuMeHAOTCA TexHUkM LA TUCHeHWe, KPYXXeBO,
BblLUMBaHWE, annankauma. SNeMeHTbl ABAATCA MO0 MOMHOCTLIO AeTasigMMU,
nnéo am3ariHepbl A06aBMSKOT MX B KPON oAexabl, AeKOpUpytoT 06yBb W
akceccyapoB. Tem cambiM OHW OTAAIOT AaHb UCTOPUMN U LenatoT YHUKA/IbHbIE U
HeMnoBTOPUMbIe U3LENNS.

HapogHoe aekopaTBHO-MPUKIaAHOE UCKYCCTBO — pe3y/ibTaT TBOpUYeCTBa
MHOIMX MNOKO/IeHMA macTepoB. OHO eANHO B CBOEN XYO0XECTBEHHOM CTPYKTYype
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N HeoOblYaHO pa3HO0bpa3HO MO CBOWM HaUMOHa/IbHbIM OCOBEHHOCTAM,
KOTOpble MPOSABMAKTCA BO BCeM, HauMHas C Bblbopa marepvana 1 3akaHuvBas
TPaKTOBKOW 1306pa3nTesibHbIX POopM.

B uensax pasButua XyLoXXecTBeHHOro obpa3oBaHus B y4e6HOM npouecce
Kaegpbl  «Xy[AOXECTBEHHOr0  MOE/IMPOBaHWSA,  KOHCTPYMpOBaHUS U
TEXHOMOTUN  M3aennMin n3 Koxku» PIY um. A.H. KocbirmHa wmcnosnb3yercs
paspaboTKa aBTOPOB CTaTbM —  HAy4YHO-UH(OPMALMOHHBIA  MaTepuan
«/Icnonb3oBaHe Pas3IMYHbIX MaTePUasioB U TEXHWUK [EeKOpUPOBaHWA B
KONNMEKUMsX 00YBM M aKceccyapoB», C UCMO/b30BaHMEM KOTOPOro lonuuiyk
O.A. pa3paboTaHO HECKO/IbKO KOJSINEKUMA 00yBU U akceccyapoB: «BeCTHULbI
Makoub», «CKuhckas baba Ara

Heanuge
g

PucyHok 1 — lNpuMeHeHMe TeXHUK [AeKOPaTMBHO-MPUKIaAHOI0 WUCKYCCTBa B
Konnekumsax «BecTHuubl Makowb», «Ckudckas Baba HAra», «byayulee
npoLunoro», astop Monmwyk O.A.

Konnekumm oTMeyeHbl AWnIomMaMu BCEPOCCUNCKUX N MeXAYHapOLHbIX
KOHKYPCOB AM3aliHepoB, aBTop M PYKOBOAWUTENIM — AMMNIOMaMK 3a COXPaHeHue
TpaguLMin OTEYECTBEHHON Ky/NbTypbl, MPejaHHOCTb HApO4HOMY TBOPYECTBY,
BbICOKOE MPOeCcCroHaIbHOe MacTepcTBo. TakMM 06pa3oM HaMu J0KasaHo, YTo
NMPUMEHeHNEe TexXHUK [eKOPaTMBHO-MPUKIAAHOIO WCKYCCTBA aKTya/lbHO U
ABNSAETCA OAHWM W3 (PAKTOPOB PasBUTUA XYLOXKECTBEHHOro 06pasoBaHMs U
MOXXET C/TY>KWTb 6a301 A/19 COBPEMEHHOIO AM3aiiHa 00yBM N aKCceccyapos.
Cnu1CcoK NCrnosb3yeMbIX UCTOYHMKOB:

1. Nonnwyk O.A., PuikoBa E.C. [lekopaTMBHO-NPUKIaAHOE UCKYCCTBO B
COBPEMEHHOW MHAYCTpUM Mol //IHHOBaLMOHHOE — pa3BuUTUE  JIerKoM U
TEKCTU/IbHOW  MPOMbILLMIEHHOCTN:  COOPHWMK MaTepuasioB  MeXayHapoaHOW
Hay4HOW CTyfeHYeCKoin KoH(epeHumn. Yacte 1. —M.: ®I'60Y BO «PI'Y um.
A.H. KocbirnHa», 2019. —255c. c. 197-200

2. MogHble nokasbl U Konnekuun VOGUE [OneKTpoHHbIN pecypc]. —
Pexxum goctyna: https://www.vogue.ru/collection/

© Monuwyk O.A., PbikoBa E.C., PokunHa A.A., 2020
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YK 65.01 )
O KOPMOPATUBHOW KY/TbTYPE KOMMAHUW «AHIEKC»

CabutoBa A.3., OanHuosa O.B.
Poccuitckuid rocyapcTBeHHbI yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruw. AmsaiH. ckyccTBo). Mocksa

Kaxkaas opraHusaums obnagaet cO6CTBEHHOM KOPNOpaTUBHON KybTYPOM,
KoTopas (hopMUPYEeTCA C MOMEHTa €e OCHOBaHWA, CO3[4aeTCA CMOHTaHHO WK
0CO3HaHHO. OCHOBOIMO/IOXHMK TEOPUM KOPMopaTMBHOM KynbTypbl 3. LUeliH
onpeaensieT ee Kak Mozeslb NOBeAeHYECKNX HOPM, pa3fenseMblX BCeMU, KOTopast
MCNONb30Ba/1IaCh B MPOLUIIOM W MpU3HaBanacb NPaBWIbHON W, ClefoBaTesbHO,
[O/MKHA MepefaBaTbCA A1 YCBOEHMS HOBbIM Y/IEHAM OpraHuM3auuMyM  Kak
eAVHCTBEHHO MPaBU/IbHbIA CNOCO6 BOCMPUATUSA, MPEACTaBNEHNS N OTHOLLEHUS.

B CTpyKTypy KOpPMopaTtuBHOW Ky/bTYpbl BXOAAT: MUCCUSA U LIEHHOCTU;
Ky/NbTypa BHYTPEHHUX KOMMYHWKaUWIA; 0COGEHHOCTM OpraHm3auumn n ycrioBuia
TpYAa; CoLMaIbHO-MCUX0/I0rnyecKas KynbTypa; NH(OpMaLMOHHOE
npoekTuposaHue [1, c. 327-337].

C O0fHO CTOPOHbI, KOpropaTvBHas Ky/bTypa BOCMPUHMMAETCH
MeHeKepoM KaK MHCTPYMEHT YMpaB/ieHWs, C MOMOLLbIO KOTOPOrO OH MOXeT
[OCTUYb XKenaemoro pesynbtara. C Apyroi CTOpoHbI, KopropaTtueHas KynbTypa
CNOCco6CTBYET PasBUTUIO PAaGOTHUKOB OpraHm3aLun.

COTPYLHUKN HaxX0AATCA B MOCTOSAHHOM B3aIMO/ENCTBUN, KOTOPOe, B CBOKD
oyepefb, perynmpyerca LeHHOCTAMMW, HOpMamu, npasBunamu, TpaguumusaMu w
06bl4yasgMn KoMnaHuM. KopnopaTuBHas KynbTypa 00beAMHAET /0Lein BOKPYr
06WMX Lened W LEHHOCTEe opraHu3aumun, 4TO [enaeT KomaHay 6oree
CMNJIOYEHHON. YCNOBUS,, B KOTOPbLIX NPOMCXOAUT paboTa, MMEKT 60/bLLOoe
3HayeHue. YeM KOM(OpTHee COTPYAHMKM ByayT 4yBCTBOBaTbL Ce651 HA paboyem
MecTe, TeM 3(peKTBHee OyAeT UX [AeATeNIbHOCTb. VIMEHHO KopropaTuBHas
Ky/NbTypa Cnoco6CTBYeT CO34aHM0 KOM(OPTHOrO paboyero Kammara, a Takxke
PasBUTUIO N peasin3auun noTeHumana CoTpyAHMKOB.

B cBOKO ouyepefb, CN/IOYEHHAs KOMaHAa Cnoco6CTBYeT cTtabunmsauumn un
Pa3BMTUIO OpraHn3aumun. B To e BpeMsi KopriopaTMBHas KynbTypa opmupyeT
BHELUHWI UMUK KOMNaHWUKW. TposSBIEHUS KOPMOpPaTUBHOW KY/bTypbl MOXHO
Habnogate B [AEWCTBUAX W MOBEAEHWM COTPYLHWMKOB, HarpaB/eHHbIX Ha
AOCTUXKEHWE ONpeaenieHHbIX Lenen [2, ¢. 144 - 149].

dPeHOMEH KOpnopaTUBHOM Ky/bTypbl OpraHu3auuMm MMeeT OrpoMHoe
3HaYeHMe BO BCeX TPeEX acrekTax [JedaTe/IbHOCTU OpraHusaummn: Lesesas
OOLWHOCTL Ntofden; cuctema (CTPYKTypa) OOE3/IMUEHHBbIX CBA3EA M HOPM;
crneymmyHasa coumanbHas MMKpocpeaa. B kauecTse BeAyLLEro acrekra cnegyet
Mpu3HaTb MepBblii U3 HUX (OpraHu3aums, Kak ueneBast OOLWHOCTbL JH0AeN),
MMEHHO Uefb U ee 06LLiee NMOHNUMaHWe, pa3fensemMoe BCeMU yYacTHUKamu [3, C.
8].
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[na 6Gonee HarnggHOro npeAcTaB/ieHUss PacCMOTPUMM  KOPMOpPaTMBHYHO
Ky/bTypa Ha npumepe KOMNaHn «AHLEKC».

«FAHOEKC» — 3TO  POCCUICKAsA  TpaHCHaUMOHa/lbHas  KOMMaHus,
3aperncTpmpoBaHHas B HugepnaHgax v Bnagerowas o4HOMMEHHOWN MOVMCKOBOM
CUCTEMOIA, UHTEPHET-MOpTaIaMu 1 CePB1CaMI B HECKO/IbKUX CTpaHax. Hanbornee
3aMETHOE MOJIoXKEHMEe 3aHMMalT pbiHKM Poccun, Typuuwn, benopyccun un
KaszaxctaHa [4].

Mwuccua AHfgekca — noMoraTb M04AM pellatb npobsiemMbl M AOCTUMATD
CBOMX KM3HEHHbIX Lenein. Bce cepBucbl AHAeKca npefHa3HayeHbl AN
YNYYLLIEHUS W YNPOLLEHNS XN3HWN Ntofieid. «CYacTbe NO/b30BaTENS» — 3TO OYEHb
BaXXHOE MOHATUE A/19 KOMMaHuu. NoMMMO BCEro Mpoyero, 3TO 03HAYaeT, yTo
NMPenMyLLLeCTBa, KOTOPbIE NMPUHOCUT CEPBUC, U TO, HACKO/IbKO NPUATHO paboTaThb
C 3TOI opraHu3aumen, 60nee BaXKHbI, YeM ee MOHeTU3auua. Kak npasusio, eciu
KOMNaHWW yaeTca chenaTb XOPOLUNA CepBUC, KOTOPbLIA HPaBUTCA HOAAM, TO ee
MOAeNb MOHeTM3auMn (HopMmpyeTca cama coboil. B TO ke Bpemsi OH [0/DKeH
YUNTbIBATL MHTEPECHI M0/Ib30BaTENS.

AHAeKc paboTaeT ceMb AHel B Hefento, 24 yaca B CyTKU. PUHAHCOBbIN,
KaflpOBblA U COLITOBON OTAeNbl paboTaloT Mo-06bIYHOMY [N POCCUMCKMX
KOMNaHWiA rpadinky, 4To6bl ObITb Ha CBSI3W B paboyee Bpemsi. Pa3paboTumku
MOTYT NPUATK, KOrAa UM 3T0 YA06H0. KomMnaHus cnewymanbHO He yCTaHaB/IMBaeT
KpoBaTu 1 raMaku B ouce, 4To6bl pa3paboTUMKM HE XNK Ha paboTe. s Toro
4TOObI NOTHOCTHIO OTAOXHYTb OT PabOThbl M BOCCTAHOBUTL 3aTPAYEHHbIE YCUINA,
Y COTPYLHMKOB AHAEKCa eCTb AOMOMHUTE/IbHbIE TPY CBOOOAHBIX AHA B KBapTaJl.
B 3TK 4HW OHM MOTYT 6bITb COBEPLLUEHHO HELOCTYMHbI 415 PaboThl.

UncneHHocTb paboTHMKOB Ha 2019 rog coctasunia 10092 TbIC. YenoBeK,
4To Ha 15% 60/bLUe MO CPaBHEHUIO C NpeablayLmMM rogom. B nepsyto ovepespb
3TO CBA3aHO C pacLUMpeHVeM [eATeNbHOCTU KOMMaHUM N OTKPbITUEM HOBbIX
paboumx MecT.

OCHOBHbIM CPefCTBOM CBA3W ABMAETCA NoyTa. Y AHAeKca 0YeHb MHOrO
BHYTPEHHUX MH(OPMALMOHHBIX PACcChINIOK 0 paboTe, YBNEYEHNAX N KOMaHAHbIX
HOBOCTAX. CyLLUEeCTBYeT BHYTPEeHHUW 6nor «3Tywka» (0T 3Hauka @), rae
COTPYAHVKMA MOTYT nucatb O >XM3HM W paboTe. OCTbl paHXMPYHOTCA MO
KONMYECTBY «MaiKoB», LieH3ypbl HET. Hanpumep, ecim KT0-TO MULLET, YTO ero
Haya/IbHUK Hecnpasef/IMB MO OTHOLUEHWO K paboTHMKaMm, a OCTa/lbHble
NOAAEPXKMBAKOT MOCT C «NaiKamu», TO 3TO OyAeT 06CyXKAaTbCs.

B oguce cyuiecTByeT 04HO NPaBWIO APECC-KOAA: HY>KHO MPUXOAUTL B
ofexpe. PaspeluaeTca npuxoauTs B (hyT60NKe, C Apesamm, 60CMKOM U KaTaTbCA
no Kopuaopy Ha camokare. MHorue pabouyve npocTpaHcTBa AHAEKCa UMEHT
ApKUe Kpecna n nymbl, a Takxke 6esble BUHWIO0BbIE 060U Ha CTeHax, rae MOXHO
nucaTb HOBbIE UAEW, PUCOBATL N CTPOUTL rpadmku. MNpu BCeil yHNBEPCASIbHOCTU
KOHCTPYKUMM paboyee MECTO MOXXHO CnpoekTuposatb U and cebs. Bce
COTPYZAHVKM MOTYT 3aKa3aTb CBETU/IbHUK, LKA WM MOJKY, a TakKe BblopaThb
KOMHaTHOe  pacTeHue,  MNpPeABapuTelbHO  MPOKOHCY/bTUPOBABLUNCL  C
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KOPMNopaTMBHbIM (PIopucToM. MNMomMumo paboumx MecT, 34eCb eCTb 30HbI OT/AbIXa
n 6ubnmnoteka 6e3 GubNNOTEKAPSA: COTPYAHUK MOXET B3ATb KHUTY B3alMbl,
MPUKPENMB K Heil paboymnii 3Ha4OK.

B odmce eCcTb KpY>KKM Urpbl Ha apde, rutape U Apyrnx UHCTPYMeHTax.
MpuBecTn cebs B POPMY MOXHO He BbIXOAS 13 ohrca: TPeHAKEPLI, MaCCaXKHbI
CaIOH, a Takke 3an [And norm u TaHueB. JIeTOM MHOrMe pPabOTHUKM
nepecaXxmBaroTCa Ha Benocunebl: Ans HUX B «AHAEKCe» eCTb Be/lonapkoBKa Ha
6onee yem 300 MeCT 1 ayLUEBbIe.

«FAHAEKC» CTa/l XPOHO/IOMMYECKN nepsbiM paboTogaTenem, COOOLMBLUNM
CNews 0 npefoCTaB/leHNM CBOUM COTPYAHMKAM GeCnpoLeHTHOro KpeauTta Ha
MOKYMKY >XXW/bsi, KOTOPble NpopaboTasn B KOMNaHuu 60/ee roja.

KomnaHusa nnatut coTpygHUKaM 3a MeAULMHCKYHO CTPaxoBKy, a B oguce
«HAHLeKCca» BCeraa AeXKypuT KoprnopaTUBHBIA BpaY, C KOTOPbIM MOXKET CBA3aTbCH
NO60M  COTPYAHMK KoMNaHuu. COTPYAHUKN HAHAeKca Takke 06ecreyeHbl
KOpNopaTUBHOW MOOW/bLHOW CBA3bIO UM 6ecnniaTHbIM A0CTYNOM B VIHTEpHeT,
60/IbLUNHCTBO COTPYLHNKOB MOJTy4HatoT HOYTOYKMN.

[ns  BbIBNEHWA  Y[LOBNETBOPEHHOCTbIO  OnaramMu, KOTopble  AaeT
opraHu3auma obpatumcs K uccrefoBaHuto, npeactaBneHHoM Ha puc. 1 [5].

Fopuvpmusnas cyasypa D3, s

T i scapeepamd pocr I 5

Onara @ opesmymecTea kovmanms s
Kananc pasowern m ennfioaners npessen N 2,5

3 31 32 EX] 34 5 3.6
PUCYHOK 1 — ¥ [J0B/IETBOPEHHOCTb COTPYAHUKAMW KOMMaHNEN «AHLEKC»

MpvBeaeHHas guarpamma (puc. 1) nokasbiBaeT, YTO B Lie/IOM COTPYAHUKN
Y[,0BNETBOPEHbI BHYTPEHHWMMW acrekTamu, MNPOUCXOAALMMN B KOMMAHUW.
Takvm 06pa3om, NpoBeeHHOe 1CCe0BaHMe NoKasaso, YTo JaHHas kopropawus
06nagaeT BbICOKOW OpraHuU3aUMOHHON Ky/NbTypOi MO BCEM U3y4aeMbIM
napameTpam. COTPYAHUKM WUMEKOT KOM(GOPTHble YCOBUA Tpyda, pPaBHble
BO3MOXHOCTW A/11 pa3BMTUA, [LOCTOVMHYK 3apabOTHYK nniaty W NpocTble
cnoco6bl 06MeHa MH(opMaLMen Mexay Kosineramu.

[MpoaHasM3MpoBaB [eATeNIbHOCTb  FAHAeKca, a Takke pacCMOTpPeB
peasibHbI ONPOC YAO0BIETBOPEHHOCTU UM COTPYLHUKOB, MOXHO CAeNaTh BbIBOA,
YTO KOMMaHUs [EeNCTBYeT B MHTEpecax CBOMX COTPYAHWKOB. Hanpumep, B
KOMNaHUW MPUHATO YeCTHO M OTKPbITO BbICKa3blBaTb CBOE MHEHME Ha /106YH0
Temy. TakKxXe MOXHO [enaTb BCe, YTO YrofHO, OT pPa3paboTKM MOMCKOBOW
CUCTEMbl A0 OpraHu3aumMn KoHQepeHumnit, 1 6bITb NPOGecCUoOHaIOM B CBOEN
obnactn. MHorve cepeucbl HAHAEKC co3daHbl A4/18 TOro, 4T0Obl chenatb
OKpY)KalolLlyto cpefly 6onee [APY>XeCTBEHHOM W YyAO0OHOW Ans Nofden, W
COTPYAHMKaM 3TO OYeHb HpaBuTCA. Takum 06pa3om, KopnopaTueHas KynbTypa B
AHOeKce SBNSAETCA 3a10roM 3PgeKTUBHOM paboTbl B YCMOBUAX PbIHOYHOM
39KOHOMMKM.
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YAK 004.42
NMPOIrPAMMNPOBAHVNE MUKPOKOHTPOJIJIEPA ARDUINO
C NMoMouWwpbO MATLAB/SIMULINK

CasuHa J1.1O., Conosbes [1.P., 3axapkuHa C.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmnsaiH. ckyccTBo), Mocksa

MATLAB - nakeT npuKnagHbIX nporpamm pAna pewieHns  3agad
TEXHWYECKUX BbIMUC/EHNA. C MOMOLLbIO HEro MOXHO aBTOMAaTU3MPOBaTb
C/TIOXKHble MaTeMaTW4eckue BbIYMC/IEHUS, MOLENMPOBaTb PaboTy pas/NYHbIX
CUCTEM W MHOroe fpyroe. B faHHOW paboTe paccmatpuBaeTcsi BO3MOXHOCTb
ynpaBneHUst pasMyHbIMN ycTporcTBamMu 4epe3 Matlab, a KOHKpeTHO ans
CUCTEMbI NMPOBETPUBAHNS.

[N BbINOMIHEHWNA 3TON 3afayy nporpamMmMa npefocTaBNseT pas/inyHble
Cnocobbl  peannsauun:  nNporpaMMuMpoBaHMe — Yepe3  A3blK - Matlab;
nporpaMMupoBaHune Yepes npuknagHyto cpegy MATLAB SIMULINK. B cBoeit
paboTe A UCNONb3YH BTOPOI METOA NPOrpaMMmnpoBaHne MUKPOKOHTPOJI/IEpa.

MpeXae BCero Heo6GXOAMMO YCTaHOBWUTbL CBSA3b MEXAY YCTPOMCTBOM U
nporpaMMoi. [ns 31oro B BepxHei naHenn Matlab Bbibupaem Get Hardware
Support Packages v ycTaHaBnuBaem ApaiBepa Ans nnatbl U 6UGMMOTEKN ONS
Simulink.

Ecnn BO Bpemsa ycTaHOBKM npoucxoauT owmnbka: «Received fatal alert:
protocol_version», TO 3T0 3HaYMT, YTO HEOBXOANMO BKNHOUNTL NPOTOKON TLS 1.2
c Java. OTKpblBaemM 6/10KHOT, Habupaem: Dhttps.protocols=TLSv1, TLSv1.1,
TLSv1.2.
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CoxpaHsieM ¢ uMeHeM 1 pacwmpeHrem JAVA.OPTS, konvpyem taiin no
nytn C:\Program Files\MATLAB\R2014a\bin\win64.

Korpga yctaHoBKa 3aBepLUMTCA, MOAK/IKOYAeM NaTy K KOMMbIOTEPY U vepes
KOMaHZy MOAKIHYaeMca K Hel, 3aaém B KOMaHHON CTPOKe MepeMeHHYH U
nponucbiBaeM MyHKUMOo “a=arduino()”, nocfe 4ero nporpaMMa BbIBOAUT
NH(OPMALMIO O MnaTe: NOPT NOAKMYEHNSA, MOLE/b MaThl, 4OCTYMHbIE MUHbI U
NOAKMOYEHHbIE OVBINOTEKMN.

Ecnv nofkntoyYeHO HECKO/IbKO NiaT O4HOBPEMEHHO, TO Heobxoaumo
yKasaTb TWUM Mnatbl U MOPT, K KOTOPOMY OHa MOAK/HOYEHA, MPOBepKa nopTta
OCYLLIeCTB/IAETCA Yepe3 AncneTyep yCTPomcTB. Mpu NCnonb30BaHNM HECKOTbKNX
nnaT Heo6xo4MMO B KOMaHAHOW CTPOKe yKasaTb MOpPT W TuM, Hanpumep "a =
arduino(‘com3’, ‘uno’)".

[Mpexkae Yem NPUCTYNUTL K COOPKe MoAeny HeobXxoAMMO 3afaTb afpec
paboyero npocTpaHcTBa (Nanka He A0/MKHa ObiTb KOpHeBOW And Matlab nnm
ancka C:\). [Ond HenpepbiBHOrO CUYMTbIBaHWSA [aHHbIX BbICTAB/ISEM BPEMS
External Inf, a Takke HacTpavBaem 060pyAOBaHWe yepe3 KOHPUrypaumio, rae
Heo6Xxo4MMO BbIOpaTb TMN NaThI.

Simulink no3BongeT 3anporpammmpoBaTb KOHTPO//IEP C  MOMOLLbHO
BCTPOEHHbIX MOAyneil. Takum 06pa3om, MOXXHO OCYLLECTBAATb YrpaB/ieHue
TEXHMUYECKMM NpoLieccaMn, TaKUMKN KaK perynnposaHve Temnepartypsl (puc. 1)
B Teniuue, HernocpeaCTBEHHO Yepe3 nporpaMMmy WM >Ke  3arpysuTb
CreHepurpOoBaHHbIN KOZ B MUKPOKOHTPOASIEP.

PucyHok 1.

Mopaynb Standard Servo Write (Puc. 1) oTBeyaeT 3a BpalleHue
cepsopguratend ot 0 go 180°.

[Nna CHATUA nokKasaHuin 0 TemnepaTtype mcnosb3yerca gatumk DHT11,
KOTOPbI MOXET N3MepATb TeMNepaTypy U BNXKHOCTb NOMELLEHNS, ero NUTaHmne
NMPONCXOANT Yepes nnaTy. Ha cxeme y Hero umeetca Tpu Bbixogda: H (Humidity)
— BnaxHocTb, T (Temperature) — Temnepatypa 1 HI (HeatIndex) — koaduumneHT
Harpesa.

YnpaeneHne O0CYyLLEECTBNSETCA C NOMOLLLHO penie (610K Relay). Y 6noka Ba
BbIXOZHbIX CUTHaMa: OAUH COOTBETCTBYET BK/IOUEHHOMY COCTOSIHUIO, LPYrov
BbIK/IOUEHHOMY. MNepexos MeXay HUMU MPOUCXOAUT B 3aBUCUMOCTM OT BXOAHbIX
CUTHAJI0B, €C/IN NMOPOT Y BKKOYEHMS M BbIK/TIKOYEHUSA pa3Hble, TO 6/10K NOKa3biBaeT
PeNneHyro0 XapakTepucTUKy C ructepesmcom. Hactporika pene: Switch on point:
43, Switch off point: 29, Output when on: 180, Output when off: 0.
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TakuM 06pa3omM, pesnie BK/IOYaeTCs Npu TemnepaType 34 1 Bbille rpagyca
Llenscma 1 NofaéTt curHan Ha cepBOnpuBOA Ha OTKPbITUEe OKHa Ha 180°. [Mpwu
AocTKeHUN 29°C 1 MeHee NOAAETCHA CUTHA O 3aKPbITUN POPTOUKM,

Ha gucnineit (Display) BbIBOAATCS AaHHble 06 aKTyaslbHOW TemnepaType B
rpagycax Llenscus.

Ha 610K Scopel ans HarngagHoCTV AaHHbIX MOAAKTCA HYDKHAA N BEPXHSAS
rpaHviLa Temneparyp.

Bnok Sign npeobpa3yeT curHan ot pene Aa4 6onee HarnsagHo Buaa Ha
rpadmke. bes Hero gmanasoH LKanbl 6611 661 0T 0 o 180. Koraa Ha 610K Sign
MoCTynaeT 4YMCNo, OH BbLIBOAMT JIOTMYECKYIO eAuHWLY, Korfja HeT 4ucna, OH
BbIBOAMWT JIOTMYECKMIA HOSb.

[MokasaHusA ocuunniorpaga npmeedeHbl Ha puc. 2, rae 1 — AnMHKA 3TO
N3MeHeHMe TeMnepaTypsbl, 2 — IMHUSA, NoKa3blBaoLwas cpabaTbiBaHWe pesie, a3 u
4 — 3a[laHHbIn ananasoH. MpumepHo Ha 12,5 cekyHAe TeMnepaTtypa B NOMELLEHNM
CTa/1a BbllLe 33JaHHOr0 3HayeHus, cpaboTao pene 1 OTKPbIIach HOPTOUKa, Ha
19 cekyHfe MOMeLLeHMe OXNaAWI0CL W pblfie BbIKIKYUIOCE, a (POPTOYKA
COOTBETCTBEHHO 3aKpblach.

3 ! ]

4 —_— e
———— sl

PUCyHOK 2.

[nd OUeHKM BNaXHOCTU MOYBbI B PacTeHWAX AN AaHHOW paboThbl
MCNONb3YETCA EMKOCTHOMN [aTUMK B/IAXKHOCTU MOYBbI.

JKCMNepuUMeHTa/lbHbIM  NYTEM Y3HaéM rpaHuubl AuanasoHa paboyero
COCTOAAHWNA, CHMMasA MNOKa3aHMA B TEYEeHUM HEeKOTOPOro BpPeMEHW U U3MeHAs
BNIAXXHOCTb rpyHTa. Takum 06pa3oM, OTCYTCTBUE BAAXHOCTW BYLET NPUMEpPHO
paBHO 630, a Mmakcumym gocturaetca npu 330.

T.K. [aT4yMK aHa/oroBblil, a €ro HanpsXXeHue Ha BbIXoAe 06paTHO
MPOMNOPLUMOHANIBHO BAXKHOCTM MOYBbLI, TO HE06X0AMMO 06paboTaTh AaHHbIE U
rnepeBecT KX B MPOLEHTbI. [Ona 3T0ro ucnoss3dyem 00K Fcn, B KOTOpPOM
HeobX0AMMO NponMcaTh MaTeMaTUYEeCKy (DYHKIMIO 1o TiepeBOAY B MPOLEHTDI.

dopmyna yHKLMKM nepeBoga m = 100 — U_:m , (1), 148 m — BNaXKHOCTb

noysbl, U — Hanps»keHne, NoslydeHHoe C JaTyunKa, a BoluMTaHue u3 100 genaet
[ATUNK HeMHBepTUpYoLWMM, npu 0% — cyxocTb, Npn 100% — BNaXKHOCTb.
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T.K. faTyvK BblaéT curHan B opmare uintl6, 610K Fcn He MOXET ero
obpaboTatb. TWM daHHbIX Uintl6 npeacTaBnseT u3 cebss 16-6MTHbLIA AManasoH
3Ha4YeHWin, B KOTOPOM MUHMMasIbHOe 3HadeHue 0, a MakcumanibHoe 65535.
Heobxoanma KoHBepTauusi B TUM fdaHHbIX single wnn double, 32 n 64 6uta
COOTBETCTBEHHO. [na 310 BOCcnonb3yemca 6nokom Data Type Conversion. B
HacTpoikax Bblibmpaem Output Data Type: double.

Ha puc. 3 npuseseHa UTOrosas CXxemMa CUCTEMbI YMnpaB/ieHUs HacoCoM B
3aBMCMMOCTU OT B/IXKHOCTU FPYHTA.

[na HacTporky paboTbl Hacoca ucnosb3yem pene, Ha 30% BNaKHOCTU
Hacoc OyfeT BktouvaTbes, Ha 70% BblKNoYaTbCA. HacTpoiika pene: Switch on
point: 70, Switch off point: 30, Output when on: 0, Output when off: 1.

.........

PucyHoK 3.

BepxHsAa yacTb Cxembl MpefHasHayeHa NS CUATbIBaHWA U 06paboTKu
CUrHana B MPOLIEHTBI.

Scope nokasbiBaeT rpaguk ¢ gatumka. Display — 3HayeHue B AaHHbIN
mMomMeHT, Displayl — npoueHTHOe 3HayeHue.

Relay ynpaBnset Hacocom, a Digital Output oTnpasnseT curHan Ha nuH.

Cxema (puc. 4) MOAKIHOYEHUS KOHTYpa PeryimpoBaHUA BaXKHOCTbIO
cocTouT 13 nnatbl (1), eMKOCTHOTrO Aatumka (2), pene (3), Hacoca (4) 1 KOHHeKTop
nutaHusa mama-jack (5).

PucyHok 4.

C patuvka maét 3X MPOBOAHON LUMend AN MOAK/HOYEHUS: «3eM/n»,
nutaHua 5B u nuH. Mogynb pene nNpUMeHseTCs 419 KOHTPONA Liernein
rnepemMeHHOro Toka. Pesie paboTaeT Kak nepekntoyaresib, KOTOpPbIin pearnpyeT Ha
CUrHan, NoyYeHHbI OoT Arduino. BCTpOeHHbIM CBETOAMOL MOKa3blBaeT, Kakum
ABNSAETCA CUTHA/I: BbICOKMM WM HU3KUM. Yepe3 pefie MOAK/IOYAETCA Hacoc,
KOTOpbIV NUTaETCs OT CETHU.
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YCTpOCTBO, NPeAnoXeHHOe B [JaHHOW paboTe, MO3BOMAET MOCTPOUTH
CUCTEMY aBTOMATUYECKOrO YMpPaB/IEHUSI BAKHOCTBIO MOYBbLI, YMNPOCTUTb
MpoLecc noslyvyeHns n 06paboTKM AaHHbIX, a Takke BU3yasM3npoBaTb WUX.
HanbHeinwas paboTta Hafj AaHHbIM MPOEKTOM OyfeT cBA3aHa C YrpaB/ieHVeM
«YMHOM» Tennuuerl U nporpaMMMpoBaHNEM KOHTponnepa 4epe3 Simulink, a
TaKke € nepegayeit AaHHbIX ¢ NnaTbl No wi-fi B ynpaBnstoLLyto nporpaMmy.
Cnu1CcoK NCNonb30BaHHbIX UCTOYHUKOB:

1. TumoxmH A.H., PymaHues FO.[l. MogennpoBaHue CUCTEM YNpaB/ieHNs
C npumeHeHnem Matlab: YuebHoe nocobue - M: UH®PA-M, 2017 r. c. 172-175.

2. TumoxuH A.H., PymaHues FO.[. MogenvpoBaHue CUCTEM YNpaB/ieHus
B nporpammMe Matlab: Yue6Hoe nocobue — M.: PI'Y nmM. A.H. KocbirnHa, 2018.-
104 c.-72c.

© CaBuHa J1.HO., ConoBbeB I'.P., 3axapkuHa C.B., 2020

YK 54.056:544-971 .
OUEHKA KPACALLEWN CITOCOBHOCTW SKCTPAKTOB XHbI

Campbekos C.A., Mankosa E.A., PydknHa A.T.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruw. AmsaiH. NckyccTB0), Mocksa

[MyTnHa H.B.
000 «bUTI», MockBa

XHa nn naBcoHWMA Hekontouvad (Lawsonia inermis L.) — He6onbLuoe
[EPEBO WM  KPYMHbIA  KYCTapHWUK, JIUCTbS KOTOPOro cofepXaT OuYeHb
3)(PeKTUBHOE KpacsAllee BEWECTBO 2-TMAPOKCU-1,4-HAPTOXMHOH (/1aBCOH).
XHOW TakXe Ha3bIBAOT MOPOLUOK W3 BbICYLUEHHbIX JIMCTLEB JIABCOHUW, €ro
TPaAULMOHHO NPUMEHSNN O/1F OKpaluMBaHWA BOJSIOC, KOXKW, HOTTel, TKaHein
(wenk n wepcTb) B cTpaHax CpeaHenr Asuun, bBavbkHero n JanbHero BocToka,
CesepHoit Adpukun [1, 2]. B HacToswee Bpems XHa, KakK HaTypasibHbIi
KpacuTenb, Mosilyynsa LIMPOKOe pacrnpocTpaHeHue. XHa 13 MOJSIOAbIX JINCTHEB
yallle MUCMosb3yeTca A1 POCMUCK KOXW, XHa U3 CTapbiX SINCTbEB OT/IMYAETCA
MEHbLUNM COZIePXKaHNEeM KpacsLLEero BeLecTBa, U ee MPUMEHSAIOT A4/19 KpalleHns
BOMOC. VHTepeCc K KOCMETUYECKOMY, MpPOUIaKTUYeCKOMY U fiedyebHOMY
MPUMEHEHMIO XHbl CTabW/IbHO BbLICOK, YTO CBA3aHO C 6e30MacHOCTbIO ee
MPUMEHEHMNS N YHUKa/TbHbIM MHOTOLLe/IEBbIM HAa3HAYEHVEM.

B coctaBe XHbl HaWfeHbl 3(DMpHblE Macna, (PeHOsIbHble COeAMHEHUS,
(bnaBoOHOMAbI, ankanowuibl, TepneHouAbl, AyO6usbHble BELLECTBA, KCAHTOHbI,
KyMapuviHbl, NaBcoH (4o 2%), nunugbl, caxapa [1]. Komnnekc 6umonoruyecku
aKTVMBHbIX BELLECTB XHbl 06M1afaeT LefebHbIMM CBOMCTBAMU: XHa MoJie3Ha npu
NeYeHNN MOBEPXHOCTHbIX PaH, LPamMOB M HEKOTOPbLIX KOXHbIX 3a60/1eBaHNiA, B
TOM  yucfe  WHQEeKUMOHHbIX,  obnajaeT  aHTMOaKTepua/lbHbIM U
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NMPOTMBOrpnOKOBLIM fenicTBuem [3, 4], ypaBHoBewwrBas pH KOXW rosoBbl,
npefoTBpaLLAeT NpeXxaeBpeMeHHOe BbiNafeHne 1 nocegeHne Bosoc [1].
HecmoTpsA Ha HacbILEHHOCTb KOCMETMYECKOro PbliHKAa HaTypasibHbIMU
KpacuTeNaMn Ha OCHOBE XHbl, CYLLECTBYHOT BO3MOXHOCTU A1 MPeaoXKeHUs
HOBbIX BOCTPebOBaHHbIX MPOAYKTOB. Tak, Hanpumep, L’Oreal B 2019 .
BbIMNYCTWUN HOBYK NnHeilky cpeactsB Professionnel BOTANEA Ha ocHOBe
3KCTPAKTOB XHbl, KACCUW N UHAMTO, CNOCOOHbIX OKpPaLUMBaThb BOMIOCHI OT CBET/IbIX
[0 TeMHbIX HaTypasibHbIX LUBeTOB [5]. OTeuecTBEHHbIE MPOU3BOAUTENN TaKXKe
paboTaloT B 3TOM HanpasneHun, KomnaHus PUTOKOCMETMK Ha BbICTaBKe
NMHTEPLWAPM-2019 npegctaBuna  npoaykt  «Kpem-xHa»  Takke C
NCNO/Ib30BaHNEM IKCTPAKTOB XHbl B KOMIMEKCE C CUHTETUYECKUMU KPacUTENSAMU

[6].

Llenb npeacTtaBneHHON paboTbl — MOMYYUTb IKCTPaKTbl XHbl SANAM
(BAKHT RAWAN & SONS, Pakistan) ¢ nomoLipto psga pacrnpocTpaHeHHbIX
3KCTPAreHTOB M OLEHUTb MX KPacsLLYyH CMOCOOHOCTb Ha 06pasuax HaTypasibHbIX
BOJIOC.

JKCTparnpoBaHWe XHbl MPOBOAMAW TPagUUMOHHBIM CMOCOGOM U C
NMPUMEHEHVEM Y/IbTPa3BYKOBOW BaHHbI, B Ka4eCTBe 3KCTpareHTa 1Ccnosb30Bam
BOZHble pacTBOpLI 3TaHONa, FNULEePUHA U NPONUAEHTNINKONSA MPU COOTHOLLEHUN
XHa-pacTBoputens 1:10. ONeKTPOHHbIE CMEKTPbI MOr/OWEHNA 3KCTPAKTOB
npefcTaBneHbl Ha puc. 1, MMET OAWHaKOBbIM Npou/b, HabnopaeTcs
HeKoTopoe nafeHWe MHTEHCUBHOCTWM B pAAY 3TaHON > MPOMWIEHINKONbL >
FNALEPUH.

PUCYHOK 1 — OneKTpOHHbIe cnekTpbl nornoweHna 50%-HbIX BOAHO-CNUPTOBLIX
3KCTPAKTOB XHblI

Ha npumepe BOAHO-3TAHO/bHBIX CMeCei OnpeAeneHo ONTUMaibHOe
Bpems, KOHUEHTpauma cnupta U TemnepaTypa 3KCTpakuuu. KOHTposb
3()(PeKTUBHOCTN  M3BMIEYEHUA ONpeaensnnm no WHTEHCMBHOCTW  MOJIOCHI
norfoweHna npu 400 HM. Ha ¢oTomeTpe K®PK-3. KpuBble 3aBUCMMOCTU
WHTEHCMBHOCTW MOT/IOLLEHNA OT M3MEHAEMOro napamMeTpa HOCAT K/1iaCCUYeCKMnin
xapakTep. NonyyeHbl ONTUMaIbHbIE PEXXUMbI IKCTPaKUMN: BPpEMSA IKCTPaKLNN —
2 Yaca, KOHUeHTpauma ataHona — 70%, temnepatypa 70°C.

B cBA3M € Tem, YTO BOAHO-3TaHO/IbHbIE 3KCTPaKTbl PeAKO MCMOMb3YIOT B
KOCMETUYECKOM KpaLleHuu, B paboTe TakxKe UCMO/b30BaHbl IKCTPAKTbl BOAHLIMU
pacTBopamu riMuepuHa 1 NPONUIEHINKONA. BblibpaH pexkum 3KCTparmpoBaHus
— 60°C, Bpemsa aKcTpakumm — 1 yac, KOHUeHTpauua skcTpareHTa — 40%, Tak Kak
npu 60s1ee BbICOKON KOHUEHTPauUMn apQeKTUBHOCTb aKCTparnpoBaHus B 6onee
BA3KMX cpefax najaeT. B KayecTBe aHTMOKCUAaHTa B COCTaBe 3KCTPaKTOB

208



ncnonob3oBam  0,5%  um3oackopbar Hatpma.  Kpacswas — crnocobHOCTb
MPUrOTOB/IEHHbIX 3KCTPAKTOB Oblna CTabu/ibHa B TeHEHWE 2-X Hefe/b.

[Mpn NpoBeAeHMN IKCTPaKUMK B YNbTPa3BYKOBOI BaHHe «Candump-1,3» ¢
paboyert yactoToin 35 KL, NOyYeHbl 60/1ee HACbILLEHHbIE AKCTPAKTbI, Yem Mpu
pexvmMax 4MTeNIbHOIO HarpeBaHus.

Kpacawasa cnocobHOCTb MOMyYeHHbIX 3KCTPAKTOB Obla OLEHeHa Ha
06pasuax HaTypasbHbIX 06eCLBEYEHHbIX BOMOC C MOMOLLbIO CNEeKTPOooTOMETpa
Datacolor 3980, 6bI10 M3MEpPeHO LBETOBOE OT/MYME MeXAY MONyYeHHbIMM
obpasuamu. NokasaHo, YTo Hanboiee MHTEHCKBHAA OKpacka BOJIOC Hab/togaeTca
Npy OKpalmMBaHUN TPALULMOHHLIM METOAOM — CYCMEeH3Meil MOpoLUKa XHbl B
Boge. lMpun oKpacke 3KCTpaKTamy MoslyvyeH Creaytownii NopsgoK YMEeHbLLEHUSA
WHTEHCUBHOCTW OKPaCKW: BOLHO-3TaHO/IbHbIV 3KCTPAKT > BOAHO-TINLEPVHOBBI
AE=3,20 > BOAHO-MPOMNWIEHTIMKONEBbIA 3KCTpakT AE=5,88. lcnonb3oBaHue
YNbTPa3ByKOBOW BaHHbI MPU  3KCTPaKUUW TakKe YXYALaeT KpacsLlyro
CMOCOBGHOCTb 3KCTPAKTOB, Be/MYMHA LBETOBOr0 pasnmuma  6onee 11,73.
UenoBeyecknin rnas He oLLyLLLaeT oTan4Yme ugeta npu AE =2.

Takum 06pa3omM NosyyeHbl pesy/bTaTbl OKPaCcKM 006pasL0B HaTypasibHbIX
BOJ1I0C C BbICOKMM Pa3bpocoM LiBeTa B 3aBUCMMOCTW OT YC/I0BWiIA MPUTOTOB/IEHNS
9KCTPaKTOB XHbl. 10 HalwM pe3y/ibTaTaM, A5 PeLleHns NocTaBleHHOW 3aa4um
Hanb0/ee NepcneKkTUBHO UCMO/b30BaHME TNLEPUHA.

Cnu1CcoK NCnosib30BaHHbIX UICTOYHNKOB:

1. Tan M. C., Tan C. P., Ho C. W. Effects of extraction solvent system,
time and temperature on total phenolic content of henna (Lawsonia inermis)
stems.// International Food Research Journal, 2013, 20(1), p. 255-264

2. Gerhard, J. N., Rolf, F., Florence, B., Herve, T., Toxicity and human
health risk of hair dyes (Review). Food and Chemical Toxicology. 2004, 42,
p.517 — 523.

3. Kirkland D., Marzin D. An assessment of the genotoxicity of 2-hydroxy-
1,4-naphthoquinone, the natural dye ingredient of Henna. Genetic Toxicology
and Environmental Mutagenesis. 2003, V. 537 (2), p. 183-199

4. Lobstein, A., Brenne, X., Feist, E., Metz, N., Weniger, B., Anton, R.,
Quantitative determination of naphthoquinones of impatiens species. Phytochem.
Anal. 2001, 12, p. 202 — 205.

5. https://lorealprofessionnel.ru/

6. https://fitocosmetic.ru/
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YK 677.076.4
CEMAPALMVOHHbIE MATEPVAJIbI
19 LLENOYHBIX AKKYMYNATOPOB

CanusaH A.A., bokosa E.C., dunatos HO.H.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Cwmyrnbckaa M.A.
OO0 «Hay4HO-NPOM3BOACTBEHHbIN LEHTP «3INeKTPOCMMHUHI», MOoCcKBa

Cpeau 0TeyeCTBEHHbIX CENapaTopPoB MPOMbILLIEHHOIO NPOU3BOACTBA A1
LLEMIOYHbIX aKKyMY/NIATOPOB A0 MOC/eAHEro BPEMEHU LWMPOKOE MPUMEHEHME
UMenn Martepuanbl, NOSlyYeHHble MeTOAOM 31eKTpogopmoBaHusa (PB) u3
XnopupoBaHHOro nonnatuneHa (Xra) n nepxnopsuHuna (MXB), BbiNycKaemble
nog ToBapHbIM 3HakoM @I — ¢unbTpbl lNeTpaHoBa [1].  OpHako, Ha
CErOAHAWHNA  [ieHb CYLEeCTBYHOT Cepbe3Hble Mpob6sembl, CBA3aHHble C
OTCYTCTBMEM [aHHbIX MOMMMEPOB Y POCCUMACKMX MPOM3BOAMTENEN, & CbIpbe,
3aKyrnaemoe 3a pybexom, He o06ecrneymBalOT HEOOXOAMMYH CTeneHb
X/IOPUPOBAHNA NONNITUSIEHA U MEPXIOPBUHIMG, KOTOPas HaMpAaMYHO BUSET Ha
CTOMKOCTb CernapauMoHHbIX MaTepuanoB K pabodert cpege [2]. B cBs3mM ¢ aTuM,
BO3HMKaeT HeobXoAMMOCTb pa3paboTKM asibTepPHATMBHOIO CenapauyvioHHOro
marepvana.

Llenb paboTbl — aHaiM3 CTPYKTYpPbl W CBOWCTB  COBPEMEHHbIX
cenapaumoHHbIX MaTepuasioB A5 NPON3BOACTBA LLEMOYHbIX aKKYMYNATOPOB.

AHanuM3 nnTepatypbl MOKasblBaeT, 4YTO OO/MbLUMHCTBO COBPEMEHHbIX
pa3paboToK B 06/1aCTV NPOMN3BOACTBA 3apAAHbIX HAKOMUTENE CBA3aHO C IMTUIA-
MNOHHbLIMW aKKyMY/IATOPamu, rae B OCHOBHOM UCMO/Ib3YHOTCA MOMUITUIEHOBBIE U
MOMIMPONU/IEHOBbLIE CenapaTopbl, NoyYaemble N0 TEXHONOMMAM NPON3BOLCTBA
MNEHOK WAM BOMIOKOH 4epe3 pacnnaebl [3-6]. [And HUKenb-KagMueBbIX
aKKyMYy/aTOPOB B OCHOBHOM MCMO/b3YOT MaTepuasbl U3 nepxnopsuHuna [7, 8J.
[Mpwn aTOM CcnegyeT OTMETUTb, YTO NMOANITU/IEH N MOMUNPONWUIEH He 061ajatoT
[AOCTaTOYHON CTOMKOCTLIO K LLENOYHOMY 3/1eKTPOSIMTY, a Npouecc A/IMTeNlbHOM
aKCn/lyatauum CcenapatopoB W3 NEpX/IOPBMHUMA NPUBOAUT K  YaCTUYHOM
TEepMOOKUCAUTENBbHON  decTpykumm  TIXB  u XIM3 ¢ BblgenieHnem
X/iopcofepXkalimx nNpoayKToB, UTO MOXET 3HAYMTe/IbHO YCKOPUTL camopaspsig

[9].

OCHOBHbIMW  (PYHKLMOHa/IbHBIMU  TPE6OBAHUAMI, MPEAbSBASEMbIMN K
cenapatopam SIBMSAKOTCA: BbICOKME MOKa3aTe/IM  MeXaHW4ecKnx CBOWACTB,
MWHMMa/IbHOE COMPOTUB/IEHUE 3MEKTPONNTA, 3NEKTPUYECKas U30MAUMa 1
XMMUYecKast CTOMKOCTb K YXY/ILLEHWIO 3NeKTPONMTA UM MaTepuanoB akTUBHOIO
aNeKTpoaa, 1 Aap.

Kak 1 nto6as apyras TeXHONOrus, TeEXHOMOr st NPOM3BOACTBA MaTepnanos
ONS CenapaTopoB MeTOAOM 3MeKTPOOPMOBaHMS Peann3yeTcsl Ha NpUHLMNax
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HanpaBNeHHOr0  CTPYKTypoobpa3oBaHWs,  COrnacHO KOTOpPbIM BCE
NepeyncneHHble XapaKTePUCTUKM SBNAKOTCA pe3y/ibTaTOM BK/1aga B HUX cocTaBa
M CTPYKTYpbl MaTepuana, Kak (hakTOpOB BapbMpOBaHWA A5 AOCTVKEHWS
MPOrHO3MPYeMOro KoMMJekca CBOWCTB rOTOBOrO wu3genvs. Ans nonvmMepa
Heo6X0oAnMa BbICOKasi CTOMKOCTb K FMAPONTUYECKOW U TEPMOOKUCINTENBHOM
[eCcTpyKuMnM, a cam  CenapauMOHHbIA  maTepuan  [O/DKeH  06/1ajath
MUKpPOMOpUCTOM CTPyKTypoid [10].

Ncxoasd ©3  BbllecKaszaHHOro, B pabote  ObLiM  MOMyYeHbl U
npoaHaIn3npoBaHbl MaTeprasibl HA OCHOBE COMOIMMepPa BUHUAMAEH(TOPMAA U
TeTpaTopaTuieHa, Mapkn ®-42; nonuctupona, Mmapku TCM-115; wu
nonucynboHa (NMC®P) mapkmu Udel P-3500. Bce ykasaHHble  MOAMMEPbI
06nafaloT TEPMO- U XEMOCTOMKOCTbHO. HeTkaHble MaTtepuasbl Monydann no
TEXHONOrNN 3N1EKTPOPOPMOBaHNA B Hay4yHoil nabopatopum OOO «HayuyHo-
MPOM3BOACTBEHHbIN LEHTP «ONEKTPOCMUHMHI» Ha YCTaHOBKE KanuspHOro
Tuna. MoBepXHOCTHas NI0THOCTb 06PA3LOB COCTaBNANA NPUMePHO 40 r/cm?

Ha puc. 1 npeacTasneHbl MUKpogoTorpady nonyye '}BB( MaTepunasos.

PucyHok 1 — MukpooTorpaun HeTKaHbIX MaTepuasioB Ha OCHOBe: a)
(Toponnacta (P-42), 6) nonuctmpona (IMC), B) nonucynboHa (MCP),
MONYyYeHHbIX METOLOM 3/1IEKTPOPOPMOBaHUSA

Kak cnegyet 13 MukpooTorpagmia, Matepumanbl COCTOST U3 BOIOKOH CO
cpegHUM guametpom 1,6 MKM. [lpn 3TOM CTpyKTypa HeTKaHbIX MNOJI0TEH
paBHOMepHa 1 04HOPOAHA.

OfHUM 13 OCHOBHbIX TpeboBaHWi, NPeabAB/AEMbIX K cenaparopam Ans
LENIOYHbIX  aKKYMY/IATOPOB SB/AETCA WX LefiovecTorkocTb. Ha puc. 2
NMpuBeLeHbl pe3ynbTaTbl OMnpeseneHus PU3NKO-MexXaHUYeCKUX XapakTepucTuk
MONYyYeHHbIX MaTepuasnoB [0 W Nnoc/e KOHTaKTa ¢ Wweénoysto (29% p-p NaOH, T
= 80°C, BpemMs KOHTaKTa — 36 4acos).

Kak crnegyeT u3 npuBeféHHbIX Anarpamm, HambosblUeit CTOMKOCTbIO K
Wénoun obnafaeT marepuvan Ha OCHOBe MOMCYNb(OHA, paspbiBHAA AJIMHA U
OTHOCUTE/IbHOE YA/INHEHWE, NMPW pPa3pbiBe KOTOPOro NPaKTUYECKM He N3MEHSIETCA
Mo CpaBHEHUIO C HeobpaboTaHHbIM MaTtepuanom. MPOYHOCTb BOIOKHMUCTOrO
MonoTHa M3 MOMUCTMPONA CHWXaeTcAd B 9 pa3, C OLHOBPEMEHHbIM POCTOM
3M1aCTUYHOCTK, a Mmartepuan u3 Toponsacta MOMHOCTHIO paspyLlaeTcs U
CTaHOBUTCH HEMPUTOAHbIM A/19 U3MEPEHUS.
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PUCYHOK 2 — ®U3NKO-MeXaHNYeCKMe XapaKTepuUCTUKM MaTepuanos U3
nonucynboHa (NMC®), nonmuctupona (MNC) n droponnacra (P-42) o n nocne
KOHTaKTa C LLeNoYbio

[MpoBeféHHbIe NCCNefoBaHUA NO3BOIUAN MONYYNUTL U NPOaHaIU3NPOBATH
CTPYKTYPY M CBOWCTBA CenapauyoHHbIX MaTepuanoB Ha OCHOBE psja TePMO- U
XeMOCTOMKMX MOMMMEPOB, a Takke 0003HaUYUTb MEPCMEKTUBY [asIbHEALLNX
nccnepoBaHWid.  onydeHHble  pesynbTaTtbl  ABAAKOTCA  OCHOBaHMEM [N
NPOAO/HKEHNS  3KCMEPUMEHTa/IbHON PaboTbl, HanpaB/fEHHOW Ha CO34aHue
cernapauMoHHbIX MaTepuasioB Ha OCHOBe nonucynboHa. W pas3paboTku
TEXHO/IOTMKN NX CEPUNHOIO NPOM3BOACTBA.
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ALCOpPOUMOHHbIE W [Apyrve  CBOWCTBA  HAHOCTPYKTYPUPOBaHHbIX
YINepoAHbIX MaTepuasioB BO MHOTOM OMpPefenstTca MeToAamu MosyveHUs u
XapaKTepucT1Kamu UCrosb3yeMoro yriepoAcofepxatlero coipbs [1].

[MopucTble yrnepofHble MaTepuasibl — aKTMBMpOBaHHblE yran (AY)
LUMPOKO TMPUMEHAKOTCA B MNPaKTUKe OYMCTKM Tras3oBblX BbIOPOCOB, B
BOJOMOArOTOBKe, [N OYMCTKM CTOYHbIX BOJ, B Ka4yeCcTBe HOCUTeSNen
KaTa/1M3aTopoB, B MeULUMHE N Ce/TbCKOM XO039MCTBe. AKTUBMPOBaHHbLIA Yrosb
Mosy4yaroT M3 Pas/IMyHbIX YrepoAcodepXKalimMx MaTepuasioB OpraHM4eckoro
MPOUCXOXAEHUSA, TaKNUX KaK APEBECHbIV Yrosib, KAMEHHOYTO/IbHbIA U HEPTAHOM
KOKC, CKOp/nyna KOKOCa, FpeuKoro opexa, KOCTOYKM abpukoca, Mac/ivHbl ©
APYruX MI040BbIX KY/IbTYP, HEKOTOPbIX NOANMEpPOB [2, 3].

Mpouecc NoNyyYeHUs YrnepoLHbIX MaTepuasioB 3aB1UCUT OT 0COBEHHOCTEN
CTPYKTYPbI ¥ XMUYECKOW NPUPOLbI UCXOAHOT0 MNOIMMEPHOro MaTepuana.

Ha cerofHsAWHWIA JeHb B MUPE eXerofHo npou3sBoauTca 6onee 3 MAH. T
nonnkap6oHarta (MK). Kpome 6bITOBOro NpuMeHeHWs, NoankapboHaT LUMPOKO
Mcrnonb3yetcd B aBTOMOOWIbHOW,  OBGOPOHHOW,  3MIEKTPOHHOM U
3/IEKTPOTEXHUYECKOI NPOMbILLIEHHOCTU, MEANLMUHCKOW 1 ONTUYECKON TEXHWKE,
B KayecTBe OpraHM4eckoro crtekna (B T.4. aHTMBaHZA/IbHOTO WU
nyneHenpobnBaemMoro), B MPUOOPOCTPOEHMKN, a Takxe B aBuaumMuM Ans
M3roTOB/MIEHNS  3alUTHBIX LUJEMOB W TPUMJIEKCOB, WMEKLWNX YAAPHYHO
MPOYHOCTb. [lapansieslbHO C POCTOM MPOM3BOACTBA YBENNYMBAETCA OOBLEM
06pa3yoLLmMXCcsl 0TX0A0B NonkapboHaTa 1 NosBNSETCA HEOOX0AMMOCTb HOBbIX
pa3paboTok cnocobos yTunnsaumm otxogos MK.

OfHMM M3 OCHOBHbIX  HanpasfeHWW  MepepaboTKM  OTXOA0B
TepMONIaCTUYHBIX MOMMMEPOB ABMISETCA PELUMKIMHI. Ha CerogHAWHNA AeHb,
OCHOBHbIMW MeTOAamu nepepaboTkn 0TxofoB MK ABNAKOTCA 3aXOPOHEHME Ha
nonuroHe TBO, O6MOXMMMYECKME W TepMUYECKMe MeToAbl, BTOpPUYHasA
nepepaboTka [3].

[MprMeHeHNe HWU3KOTEMMEpPATypHOro nuposnsa A1 TePMUYECKUX
MeTOOB YTWUAM3aUMM OTPabOoTaHHbIX MOMMMEPOB MO3BOMAET B pe3y/bTare
TEPMMYECKON AeCTPYKLMU NOMYUYnTb KapboHM3aT, KOTOPbIA MOXeT 06/1a4athb
CBOMCTBaMW aKTUBHbIX Yrieid. AHanM3 CrnocoboB nofyvyeHns AY n3 pasinyHbIX
NOMMMEPHbIX 0TX0A0B [4] no3BonnMn 060cHOBaTL BbI6op MK B KayecTse Cbipbs
ana  nonyyeHusa AY: BbICOKOe cofepXaHue yrnepoga W Kucnopoga B
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MaKpOMOJIEKY/le MOMMepa, a TakKxke apomaTh4yeckas CTPyKTypa nosvmMepa u
pacnonoXeHvie 6eH30/bHbIX KOJIeL, B OCHOBHOW Lienu rnosmmepa.

B nntepatype npmBogAtca MeToabl nonydeHusa AY u3 otxopos [1K,
O[JHaKO OTCYTCTBYIOT WUCCNef0BaHUA MeXaHM3Ma TePMUYECKUX MpeBpaLLeHuit
nonnmepa B npoueccax kapboHU3aLmMm n akTmenpoBaHus [5, 6].

HauanbHOW cTaguein npouecca NonyyeHuUs YrnepoaHbiX MaTepuanoB K3
Pas3/IMyHbIX BWAOB Cbipbsi ABMAETCA TEPMOOKMCNTENIbHOE  pPa3/oXeHwue
MCXOAHOro MaTepuana. TOT MPOLECC 3aBUCUT OT XMMUYECKOIN MPUPOLbI Cbipbs,
napameTpoB TepMO0O6PaboTKM 1 Cpefbl, B KOTOPOI NPoBOAMTCA npouecc. Boibop
YCNOBUIA MpoLecca Nony4vyeHus yrnepoaHbix matepuanos 13 MK onpegensnu no
TemnepaType MaKCUMa/bHOW  CKOPOCTW  Pas3fiOKeHUs Ha  OCHOBaHWUU
TepmorpasumMeTpuyeckoro aHanmsa (TIA) nonvmepa (puc. 1).

0 N= M o
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i i
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(L] Sample lemperature ['C)

PucyHok 1 — Kpusble TI'A nonmkapboHaTa npu pas/iMyHbIX CKOPOCTAX Harpesa

[7]

ccnenoBaHo BvsHME TemmepaTypbl U CKOPOCTM HarpeBaHWs 06pasLoB
MK Ha XapaKTep TepMMUYecKon AecTpyKumm nonmmMepa. Kak BUAHO M3 OaHHbIX
TIA, OCHOBHadA CcTaguMa Tepmopacrnafa nMosvMMmepa MpPOTeKaeT B Y3KOM
TemnepatypHom mnHTepsasie ot 400 go 600°C. Mpu ckopocTh Harpesa 5°C/MUH
TemnepaTypHblid UHTepBan pasnoxeHus MK coctaBnseT okono 100°C u
XapaKTepu3yeTcs CaMbiMW HU3KUMU 3HAYEHWAMM Haya/lbHOM W  KOHEYHOWA
Temnepatypbl  TepmogecTpykuum (cootBetcTBeHHO 445 un  542°C). C
yBe/IMYEeHNEM CKOPOCTU nofgbema Temnepatypbl Ao 10°C/MyvH HayanbHas w
KOHeYHasa TemnepaTypbl TepMopacnaza ysenmumsarotca npumepHo Ha 30°C. MNpn
3TOM NOTEPW Macchbl Npu CKopocTy Harpesa 5 1 10°C/MUH NprMepHO 0AMHAKOBbI
N COCTaBNAT 0KO/O 71%. CneflyeT OTMETUTb, YTO TemMMepaTypa MakCUMaibHOM
ckopocTu pasnoxeHua MK ¢ ysennyeHvem ckopocTu Harpesa fo 10°C/muH
CMeLLaeTcst B 061acTb 60/1ee BbICOKMX TemnepaTtyp npumepHo Ha 30°C.

MoBblweHme ckopoctn Harpesa MK go 15 u 20°C/mMuH npuBOanUT K
MJaBHOMY CMELLEHMI0 HaYva/IbHOM M KOHEYHOW TemrepaTypbl TEPMOAECTPYKLMN
npuMepHo elle Ha 10°C B BbICOKOTEMMEPATYPHYKO 06/1aCTb , a Temnepartypa
MaKCUMa/IbHO CKOPOCTU pasfoXeHWs ysenmuunace Ha 45°C po 537°C no
CpaBHEHUIO C TeMmnepaTypo/ CKOpPOCTM Tepmopacnaja npu nogbeme
Temnepatypbl 5°C/MuH, KoTtopad coctasnseT 493°C. [lo-sugnumomy, c
yBe/IMYEHNEM CKOPOCTM TMOAbeMa TemnepaTypbl Tepmosn3a MOBbILLIAETCA
KO/IMYECTBO  COMPSDKEHHbIX  YrNepoS-yrnepoAHbIX CBS3e U HauymHatoT
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npeo6nagatb MNPOUECCHl  UMKAM3auMK, 4YTO 00ecneymBaeT  YBe/NYEHME
TEPMOCTONKOCTU MoMMepa.

[NA BbIACHEHMSA MeXaHu3Ma TepMOXMMUYeckmx npespaweHnii MK B
YCNOBUAX MOMyYEHUS YrNepofHOro Matepuasna HeobXO4MMO WCCnefoBaTthb
npowecc KapboHm3auun nosvmMepa, Mnpu KOTOPOM (OPMUPYETCA CTPYKTypa
amopgHOro yrnepoja 1 NporHo3npyroTcs CBOMCTBA rOTOBOIo MaTtepuana [2-4].

Mpouecc Tepmuyeckoit gecTpykumm MK npoBoanamn B pasnnyHbIX cpegax
npy aTtmocgepHOM [aB/fieHUW, B MPOTOYHON KaTa/IMTUYECKOM YCTaHOBKe C
KBapLeBbIM  peakTopom And  nuponmsa. CKOpoCTb  MOTOKa  aproHa,
BOCCTaHOBWUTE/IbHOMO rasa Bo4opoAa v Bo3dyxa coctasnana 0,25 mn/c. Mpouecc
nuponusa K nposoannn B AUHAMUYECKOM PEXUME CO CKOPOCTbI nogbema
Temnepatypbl 5°C/mMnH go 500°C n 600°C.

MpeaBapuTENbHO  U3MESIbYEHHBIA MOMMMEP 3arpy)Xan B PeakTop,
KOTOpPbIV MOMELLaNM B 3M1EKTPOMEYb U BK/IKOHA/IM HarpeBs rneyun. MNMpu JoCTUKeHUN
3a/laHHON TemmnepaTypbl B peakTope MnpoTekan npouecc pasnoxeHus MK ¢
06bpa3oBaHMeM razo06pasHbIX MPOAYKTOB AeCTPYKUMKU. BnvsHue pasinyHbIX
cped Ha BbIXO4 KapboHM3oBaHHOro octatka (KO) npouecca TepMuMYecKoro
pasnoxxeHus MK npegctasneHo Ha puc. 2 u B Tabn. 1.

Tabnuua 1 — Pe3ynbTathl NpoLecca nMponmnsa nonnkapboHara

Cpegia KO,% npun 500°C | KO,% nipn 600°C
AproH 38 34
Bo3sgyx | 31 28
Bogopoga | 25 22

Kak BMAHO W13 MNpeAcTaBfeHHbIX fJaHHbIX, Hambonee BbICOKas
WHTEHCUBHOCTb MNPOTEKAHWS OKUCAUTENbHbIX MNpoLeccoB AecTpykumm [K
Habnrogaetca B cpege Bogopoga. [denonvmepusauma v gectpykumsa MK ¢
BblJeNIeHEM OKCMA0B Yrneposa npueoaaT K 60/bLUMM NMoTepsM Mo yriaepoay v
CHVXeHMo Bbixoga KO nunposnunsa. \

Ar BO3IVE H2

cpeia

PucyHok 2 — Bbixog KO Tepmuyeckon gectpykumm MK npun temnepatype 500°C
n 600°C

COOTHOLUEHME  CKOPOCTE MPOTEKaHUs  peakuuin  JeCcTpyKumn U
fernapartalmm okKasbiBaeT BANSAHME Ha HaYda/lbHYH CTafuIo npolecca nMponmsa
MK B cpefie BoAopoaa, UTo B UTOre ONpPesensieT CHKeHMe Bbixoa YrnepogHoro
matepuana. KO nuponusa MNK Ha Bo3gyxe He3HaumTeNbHO 60/blie Bbixoga KO
TepmogecTpykumm MK B cpefie BoAopoaa, Tak KakK B BO34yxe, KpoMe K1CIoposa,
coAepXxarcst a3oT, YrneKUC/ bl ras, napbl BO/bl, KOTOPbIE UHTMOMPYIOT MPOLECChI
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OKWUCNEeHWA MofvMMmepa Ha cTagun nuponmusa. MakcumanbHbii Bbixog KO
nuponu3a MK B cpene aproHa (34% npu 600°C) 06bACHSETCA Tem, 4YTO B
WHEPTHON Cpefe OTCYTCTBYKOT OKUCIUTENbHbIE MPOLECChl, a AeCTpyKuus
MPOTeKaeT 3a CYET KUC/I0poAa, MPUCYTCTBYIOLLIETO B MakKpOMOJIEKY e NOMMEpa.
CneflyeT OTMETUTb, YTO C yBENNYEHMEM TeMMnepaTypbl KapooHm3aumm ¢ 500°C o
600°C npuBOAMT K He3HauMTeNbHOMY CHWXKeHMIO Bbixoda KO pectpykumn MK
BO BCEX Cpepax.

Mpouecc  TepMWYECKON  JeCTPyKUMW  MOSIMMEPHOro  Martepuana
OnNpeaenseTcs XapakTepom TePMOXMMUYECKUX W CTPYKTYPHbIX MNpeBpaLleHuid
ero npv MoBblWeHHbIX TemnepaTypax [4]. lNMpeactaBnsano WHTEPeC U3YyUUTb
CTPYKTYPY KapOOHM30BaHHbLIX MPOAYKTOB Tepmuyeckon fectpykumn MK
MeTOOM aToMHO-cunoBo Mukpockonuu (ACM). Ha puc. 2 npeactasieHbl
MUKpodoTorpacmm  noeepxHocTein  mcxogHoro TK  u KO  nnponusa
nonvkapboHata B aproHe npu 600°C. Kak BMAHO M3 puC. 2 MOBEPXHOCTb
KapboHuzata [MK npeacTtaBnseT co60M 0OOMbLLIOE KOMMYECTBO OKPYI/IbIX
06pa3oBaHNin PasfIMYHON BbICOTbI M Pa3MepoB MO CPABHEHMIO C MOBEPXHOCTLIO
ncxogHoro MNK. 3To cBA3aHO € TeM, YTO B NMpoLecce TEPMUYECKOA AeCTPYKL MK
MK Bblgenserca 60/bLLIOE KOMMYECTBO JIETYUMX ra30006pasHbiX MPOAYKTOB,
KOTOpbIe BbI3bIBaKOT BCMEHMBaHWE NOBEPXHOCTU NOMNMEPHOro Matepuana.

a
PuUcyHok 2 — a) 3a-mukpodgoTtorpadum MCXoLHOro nonvkapboHarta; 6) 34-
MUKpohoTorpadum  nonukapboHata, KapboHW3oBaHHOro npu 600°C B
aTMocdepe aproHa

[MpoTekaHne npouecca KapboHM3aLUUM He TOSIbKO CHWKAET BbIXOA
Yrnepofa, Ho U NPUBOAUT K HapPYLLEHUIO CTPYKTYPbI NOMMEPA, BNAIOLLEN Ha
CBOMCTBa YrnepogHoro marepuana. B npouecce [eCTPyKUMM MPOUCXOANUT
YaCTMYHOE CMbIKaHVWe 00pasylolmxca nop W pasBUTUe  [e(eKToB,
(hopmMUpyIOLLUMXCA B BWUAE TPELMH, W3/10MOB, a TakXKe CKNafoK, KOTopble
OTYETMBO BUAHbI Ha MUKPOgoTorpadum kapboHmnsoBaHHOro MK, NonyyYeHHO ¢
ncnonb3oBaHnem metoga ACM.

[Mo-BMAMMOMY, XMMUYeCKas npupofa W CTPyKTypa nosvkapboHata, a
TaKXe YC/0BMS MpoLecca Nuposiv3a OKasblBalOT 3HAYMTE/IbHOE B/IMSHME Ha
XapakTep TePMOXMMUYECKUX MpeBpaLleHnin Mnofmmepa, 4TO CrnocobeTByeT
N3MEHEHWIO ero HaHOCTPYKTYPbl U CBOMCTB CTPYKTYPUPOBAHHOTO YI/IEPOAHOI0
marepvana.

YCTaHOB/IEHO, YTO B MpoLecce kKapboHM3aLMm NoankapboHaTa B 3aLMTHOW
cpefe 3HaUYNTEe/IbHO CHMKAETCH MHTEHCMBHOCTb OKUC/TMTENbHBIX MPOLLECCOB, UTO
CMOCOOCTBYET YBE/IMYEHMIO BbIXOa rOTOBOIO NMPOAYKTA.
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YK 687.016
OCOBEHHOCTW BIMAHNA MOKA3ATENEN
CBOWCTB MATEPUNAJ/IOB
HA PEA/IMICTUYHOCTb LIN®POBBLIX ABOVHNKOB
MOJENEN OJEXXbl B BUPTYA/IbHOW CPEJE

CaxapoBa H.A.
iBaHOBCKMIA rocy4apCcTBEHHbIV MOAMTEXHUYECKUIA YHUBEPCUTET, BaHOBO

ABTOMaTM3MPOBAHHOE MPOEKTUPOBaHE Ofexabl, 6asupyroleecda Ha
MPUHUMNAX UMUTALMOHHOIO MOAENMPOBAHUA N CUMYNAUMU B BUPTYasIbHON
cpeae, TpebyeT Hanuuma 6a3 AaHHbIX, 06ecnevMBatoLLMX MaKCUMabHYHO
PeasIMCTUYHOCTb LMMPPOBLIX ABOMHMKOB reHepupyembiX Mofeneir. Itn 6asbl
[O/MKHbI  COfepXaTb UCYeprnbiBaloLLMe MokKasateniM 06 aHTPOMNoMeTpuUn U
mMopdoniorni asatapoB (Uryp, a Takxe rnokasatener un3nMKo-mMmexaHUu4ecKnx
CBOICTB UCMO/b3yeMbIX MaTepuasios.

B 06bemMe HacTosLLel paboThbl MPUBEAEHbI pe3ynbTaTbl UCCNEA0BaHNSA O
BNMSHUK MokKa3aTesnein cBoiicTB matepuanos B CLO 3D Marvelous Designer Ha
TOYHOCTb Nepefayn 06bEMHO-MPOCTPAHCTBEHHOW (hOpPMbI ofex/bl. B KayecTse
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06beKTa BbIOPaHO YKEHCKOE MNaTbe B CTUINCTMKE COBETCKOINO KOHCTPYKTUBMU3MA
1920-x rogos H.I1. JlamaHOBOW.

ObpalleHne K paccmaTpuBaemMoMy Neproay B UCTOPUM COBETCKOM MOfbI —
KOHCTPYKTUBU3MY He SBAETCA Cly4vaiHbIM. Topog VIBaHOBO MO npaBy cuMTaroT
HocuTenem OpeHAa 3TOr0 HOBATOPCKOro [A/19 Hayasa MpoLuioro CTofeTus
HarnpasfieHns. Kak 13BecTHO, BO MHOIOM €ro rosis/ieHre 06yC10B1eHO CUMbHbLIM
Aeduumtom, B TOM umncne, matepuasnos. Nepexos Ha MaccoBOe MPOMbILLIEHHOE
MPOW3BOACTBO  OfEeX[Abl MOTPeboBa/io OT  KOHCTPYKTOPOB  paspaboTku
NPUHLMNUAIBHO MHOMO MOAXo4a K Mpoueccy NpoekTUpoBaHUA U Au3alriHa. B
PacnopsXKeHUN 6bINN B OCHOBHOM X/10M4aTOOYMaXKHbIe TKaHWU LUMPUHOM 62...95
CM. [103TOMY B OCHOBY KpOS MOJIOXKEHbI NPOCTeNLINE reoMeTpudeckme Qopmbl
(MpsAMOYronbHUKK, KBafpaThl, Tpaneyun), KOTopble yaauyHo packnagblBainch Ha
Y3KUX TKaHSX.

Bbi60p MCTOPUYECKOro KOCTIOMA B KayeCTBe 0ObeKTa MCCefoBaHUA
ABNAETCA UefieHanpas/ieHHbIM. Ha Kadeape KOHCTPYMPOBaHMS  LUBEMHbIX
nsgennii IBI'TTY peanunsyeTcs HAy4YHOe Harpas/ieHne no paspaboTke LngpoBbIX
[OBOMHWKOB  WUCTOPUYECKMX KOCTHOMOB C  WCMO/b30BAHMEM  MPUHLMMOB
PEBEPCUMBHOINO WHXWUHUPUHIA C LENbl CO3[aHUSt BUPTYaslbHOW  MYy3eMHOM
akcnosnumn. HAP BbINonHseTca B paMKax lMapTHepckoi nporpammbl KOGepa
KiopbeHa - A.H. KosnmoropoBa € Yy4yaCTMEM Hay4YHO-UCCNeL0BaTe/IbCKUX
opraHu3ayunin u yHusepcuteTos PpaHumn.

C Uenbl0 OUEHKN CTEMNeHW PeaMCTUYHOCTU LM(POBOro ABOMHMKA Ha
aTane nuccnepoBanv OLHOC/ONHbIE MOLENN, KaK, HanpumMep, BbibpaHHas MOAeNb
nnatba (puc. 1). B HacToswee BpeMs NPOBOAATCS pa3paboTKM MO MOMYYEHWUIO
LMDPOBbIX ABOMHUKOB MCTOPUYECKMX XKEHCKUX Y MYXXCKMX KOCTHOMOB KOHLA 19
BEKa, VMeKLNX C/NOXHOe CTPYKTYPHOE MOCTPOEHME C YYEeTOM KapKacCHbIX
3N1eMeHTOB (KOPCETOB, KPMHOMNHOB) N HUXKeNeXaLlmnX cnoes (HMKHUX COpOoYek,
t060K) [1].

Q NETHEE NNATLE

T

IT
PucyHok 1 — PucyHok mogenn »keHckoro nnatest H.IM. JlamaHosoi 1920-ro r.,
BHELLUHWA BWUA €e PeKOHCTPYMPOBAHHON MaTepuanbHOM Konuu U LU(POBONA
ABOVHMK

Kak paHee Obll0 OTMEYEHO, Ha Pea/IMCTUYHOCTb LMPPOBLIX ABOMHUKOB

mMozesen 0coboe BNNAHNE OKa3bIBatoT:
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aHTPOMOMETPUYECKME [aHHble aBaTapoB (UIryp, KOTOpble mnepes
MPOLIECCOM CUMYNAUMM  TpaHC(OPMMPOBaHbl MOA4 AaHHble MOAHbIX QUryp
KOHKPETHOro BpemMeHHOro nepuoga [2];

rokasarenv ()M3nKo-MexaHnyeckmne CBOMCTB maTepunanos [3];

METO/bl TEXHO/IOMMYECKOn 06paboTKM.

LingppoBasd Konms MoZenu [O/KHa MaKCUMa/lbHO COOTBETCTBOBATH
peasibHOMYy MPOTOTUMY, & BUPTYasibHble TKaHW TOYHO NepefasaTb MNIaCTUKY
MOBEPXHOCTU. [N  M3y4yeHWs CTeneHW B/AUSAHWUA TOKasaTeneld CBOWCTB
MaTepuasioB Ha pPeaICTUYHOCTb 0OBLEMHO-NPOCTPAHCTBEHHOW (OPMbI MO
ayTeHTUYHOM cxeme Kpos 1920-X rr. pa3paboTaH maTepuabHblid MCTOPUYECKIN
MPOTOTWM NNaThA N CreHeprpoBaH ero umhposon asoriHukK B CLO 3D Marvelous
Designer (cm. puc. 1). PeaimuctuyHad  MOAeNb  W3roToB/ieHa U3
XN0MYaTO6YMaXKHOW TKaHW C MOBEPXHOCTHOM NNOTHOCTbLIO 110 /M2,

C ToukM 3peHuns hopmoobpasoBaHus, NpeacTaBneHHas Ha puc. 1 Mogens,
ABNAETCA 00Mee CMNOXHOW MO OTHOWEHWH K APYrMM  MOZENsAM 3TOro
MCTOpUYecKoro nepuoga pAusavHa H.IM.  JlamaHoBoW. Mogenb uMeeT
aCUMMETPUYHBIA Kpol. Pdopma CMUHKM K MOJIOYKM MpPeAcTaB/ieHbl B BUje
MPSAMOYTO/IbHUKOB, CMWHKA CO CMELLEHHbIM CPeAHVMM Cpe3oMm, MpuyemM npasas
Mosiovka LefibHas C 4acTbt0 CMUHKMK, JIMHUA NPOVMbl — LWeneBugHas. Jlesas
MosI0YKa M OCTaBLLAACHA YaCTb CMUHKM UMEIOT SIMHUIO BOKOBOI0O Cpesa N Takxe
LeNIeBUAHYIO IMHUIO MPOMMbI. ACUMMETPUIO aKLEHTUPYHOT He TOJIbKO JIMHWUW
UfIeHeHNs, HO 1 cbopKa No Mae4eBOMY CPe3y NpPaBoii MOI0YKM U Pa3HOYPOBHeBas
NNHNA HK3a (CM. puc. 1).

BusyasibHO MO XYA0XXeCTBEHHO-KOHCTPYKTUBHOMY PeLLEHNIO LU(POBOiA
[ABOVHMK COOTBETCTBYeT MaTepuasibHOM Konumn mogenn. OfHaKo ero 060s04ka
ABNAETCSA 60Nee CrnaXeHHOW, pacnpasfeHHOW, CKNagku MArkue. B peanbHOM
MOZenu CKnagku opmMoobpasyroT MOCPeLCTBOM Onepauuili BNaXXHO-TENI0BOW
06paboTkn. Ha Bu3yanm3auuio MOAENN OKasblBaeT B/AMAHWE W caM MpoLecc
«cwmskn», B CLO 3D Marvelous Designer npegnonaraetcd CoegnHeHue
[eTaneil BCTbIK. Takke HeCOOTBETCTBME XapakTepa OpraHuM3aumMn BHELUHER
060/104KM MOJENN XapaKTepusyeTcsa OrpaHUYeHHOCTbIO YWCna MnokasaTesiei
(hM3MKO-MeXaHNYeCKMX CBOWCTB MaTepuanoB. B nporpamme 6a3a AaHHbIX
CBOWCTB npeAcTaBneHa 15 nokasaTensaMmu, M3 4ucna KOTOpbIX TOMbKO 3
COOTBETCTBYIOT  CTaHAApPTHbIM  COrflaCHO  [ENCTBYIOLWE  HOPMaTUBHO-
TEXHUYECKOI JOKYMEHTaLMI. DTO MOBEPXHOCTHAS MOTHOCTb (r/MM?), BeMUmnHa
ycaflKn Mo ocHoBe 1 YTKY (%) 1 TonwmHa (MM). OcTa/ibHble noKasaTenn NMerT
OT/IMYHOE OT MPUHATLIX B TOCT HaumeHOBaHWA M PasMepHOCTb, BBUAY Yero
yrnpaBfeHve uMKU 3atpygHeHo. OfHako, B 4KUC/e MNPEMMYLLECTB, €eCTb
BO3MOXHOCTb MHTEPAKTUBHOIO pexxrmMa paboTbl MO YMNpasieHUo LUQpPoBbIMM
3HaYeHVMM NoKasaTtesiel 1 Bbibopa MaTeprasios Mo HaVMEHOBaHMWIO, Hanpumep
«XJIOMOK», «/1IeH», «LLUepCTb» U Ap. B nocnegHem cryyae 3HaYeHUA nokasaTenei
YCTaHOB/IEHbI NPOrpPaMmMoii Mo YMOMYaHUIO.
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B kayecTBe npumepa Ha puc. 2 npveefeHbl 06 bEMHO-MPOCTPAHCTBEHHbBIE
(hopMbl paccMaTprBaeMor MoZenu nnatbs MPU pasHbIX Nokasatensax ycagku B
npegenax, XapakTepHbIX ANs X10nN4aTobymadkHON TkaHu (no ocHose Ao 3,5%,
YTKY 10 2%). BMAHO, 4TO C yBENMYeHEM NpoLieHTa ycaakn aaxke Ha 0,1% dopma
mogenu (ee 060/104Ka) «pasfyBaeTca». ATO Xe BUAHO U Ha FOPU30HTaSIbHbIX
ceyeHusx (cM. puc. 2). Mpu M3MeHeHUN NOBEPXHOCTHOMN NJIOTHOCTU B CTOPOHY
ee yBe/IMyeHNs MoZeslb NPONOPLUMOHASIbHO BbITATMBAETCA, YANMHAETCA (TPeTbs
MOZE/b Ha puc. 2).

) 3 |
PUCYHOK 2 — Mpumep n3meHeHNss 06EeMHO-MPOCTPAHCTBEHHON (DOPMbI MOAENN
naaTba NPY U3MEHEHUN NnokasaTesiein ycagKu U MOBEPXHOCTHOM NIOTHOCTY

Taknm 06pa3om, NOMYyYeHHbIN pe3ynbTaTbl NMO3BOIAKOT CHOPMYNNPOBATHL
BbIBOA, O HEOOXOAMMOCTM pacluMpeHuns 6asbl AaHHbIX (U3MKO-MeXaHUYeCcKmX
CBOMCTB MaTepuasioB 15 MOBbILEHNA PeasIMCTUYHOCTM LM(POBOro ABONHMKA
NPOEKTUPYEMOM MoOZeNn, a TakkKe HeobXoAuMOoCTW WCCNefoBaHUSA BIUSHUSA
MeTO/I0B TEXHO/IOrMYeCKO 06paboTKM 0COBEHHO B OTHOLLEHUM MHOTOC/NOMHbIX
MOZeNel CO CNOXHbIM NMaKeTOM M KapKacHbIMU 3/1eMeHTaMu, LeOpMUpYHOLLUMUA
urypy.
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YAK 677.075.562.4: 004.4
BO3SMO>XHOCTW PEAJTINMSALUNI KOHUETNUNW
«TEKCTUNbHbIA KOHTYP»
HA NMJIOCKOBASAJIbHOM OBOPYAOBAHUNIN

Ceupugosa HO.P., Ty6onywknHa A.l'.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

Nnpgep B 0651aCTM OCHOBOBA3A/ILHOIO MPOM3BOACTBA, HeMeLkas qupma
Kapn Maiiep, Ha BbicTaBke B MioHxeHe B 2019 rogy npeacTaBu/ HOBYHO
KOHLENUMI0  Cco3daHns  (OYHKUMOHANIbHON  OAexXabl W3 TPUKOTaXkKa, Tak
Ha3bIBaeMblil « TEKCTU/bHbIA KOHTYP».

Llenbto  faHHOMW  paboTbl  SABNSETCA  UCCMefOBaHWe  CYLHOCTU
NPeaoXeHHbIX METOA0B B pamMKax KOHUENMUMU «TeKCTUbHBLIN KOHTYp» U
N3yyeHWe TEXHONOTMYECKON BO3MOXHOCTM BOM/IOWEHNA 3TOM Waenm B
M/IOCKOBA3a/IbHOM ~ MPOW3BOACTBE,  MOCKO/MbKY  KY/MPHblE  MallWHbI
KOHCTPYKTUBHO 3HAYMTE/IbHO OT/IMYAKOTCH OT OCHOBOBSA3a/bHbIX.

«TEeKCTWU/bHbIA  KOHTYpP» [AEeMOHCTPMPYeT BO3MOXHOCTU  BK/IHOYEHUSA
3/IEKTPOMPOBOAALLMX HUTEN, KaK M30/IMPOBaHHbIX, TaK Y HEN30/MPOBaHHbLIX B
TPUKOT@XHOE TMOJIOTHO HEMOCPEACTBEHHO Ha MawwuHe. PYHKUMOHASbHbIE
3NIEMEHThI: JaTuMKW, NMPOBOAHUKN N KATYLWKN — MOTYT ObiTb BBA3aHbl OYeHb
Nerko, 6e3 Kakux-1mbo LOMONHUTE/IbHBIX 3TanoB NPOV3BOACTBA U U3MEHEHUSA
TEKCTU/IbHbIX XapaKTepuCTUK. [JaHHasa TeEXHONOrm 0COBGEHHO NepcrneKkTUBHA ANA
cOo3[aHna CnopTMBHOWN oaexabl. Hanpumep, «ymHas pyb6aluka» [1], umetoLLas
TPV pas3/iyHble CEHCOPHbIE CUCTEMbI 1 NATHL MPOBOAALLMX MaTepUaoB, KOTOPbIe
WNHTErpupoBaHbl B TPUKOTAXXHOE M3[enne BO BPeMs ero BasaHus. C NMomoLbo
py6aLLK1 BO3MOXHO ANCTAHLUMOHHO N3MEPUTb HYaCTOTY CEPAEUHbIX COKPaLLeHUH,
TemnepaTypy W BNa&XHOCTb Bfafdenblia, He MNPUMEHAS  A0MOJIHUTENbHbIX
N3MepUTeNIbHbIX NPUBOPOB.

Takke nMOJOOHbLIA NPUHLMN  WHTErpauuy  MpOBOAAWMX HUTEA B
TPUKOTXHOM  MOJIOTHE  MOMOraeT C03faTb HOBble  Martepuanbl A4
WHAYKLUMOHHON 3apsfKy CMapT(OHOB M CrneumasibHbIX MaHXeT, (haKTUyecKu
3aMEHSAIOLLMX NYNbT AUCTaHLUMOHHOIO ynpasneHus (puc. 1).

PucyHoK 1 — MaHxeTa Ans ynpasfieHns pO60TOTEXHUKOMA,

TexHonornyeckas CNOXHOCTb CO3L4aHNA (DYHKUMOHa/IbHbIX MaTepuanos
«TeKCTUIbHOIO KOHTypa» COCTOMT B TOM, 4YTO HWTK, Yy4yacTBylOLME B
netneobpasoBaHMM  Ha  TPUKOTXKHBLIX — MalUMHax, 061aal0T  pasHbIMK

221



BA3A/IbHbIMM  CMOCOOHOCTAMMW. Hanpumep, MeTa//IMYecKne HUTU SABNAKOTCA
O4HUMU U3 Hanbonee TPYAHbIX B NepepaboTke, TakK Kak BbICOKUIA KO (pULMEHT
TPEHNSA META/IINYECKOM HUTU NPUBOAMT K UX PE3KOMY HaTSXKEeHUI0, YTO B CBOIO
oyepefb CrnocobCTBYeT 06pbIBY HUTEA W W3HOCY UMM W 4pYrux
neTneobpasytownx OpraHoB BA3abHOr0 060pyaoBaHuA. [penogasateny
Kaeapbl MPOEKTUPOBAHUA U XYLOXECTBEHHOrO O(OPMIEHUS TEKCTUbHbIX
N3LeNNIA NPeSIoKNIN CBOK TEXHOIOTUIO BA3AHWS META/IINYECKUX MOHOHMUTEN
Ha M10CKOBA3a/IbHbIX MaLumHax [2].

Monb3yscb 3TUMM Hay4HbIMM pa3paboTKamu, Mbl CMNPOEKTMPOBASIN
CTPYKTYPY KY/IMPHOI0 TPMKOTaXa KOMOMHMPOBAHHOIO ABOVHOIO YKaKKapLoBOro
nepensieTeHns, B KOTOPYH WHTErpuUpoBa/iN M30/MPOBaHHbIE METaI/TNYECKME
HATWM A8 CO3A4aHuA MMUTALMOHHOW MOZENM 30Hbl CUUTLIBAHMS CEpPAEYUHbIX
yfapoB. Hanbonee onTMMasibHbIM PACMOIOXKEHMEM [aTynKa cepAaueduneHuns
ABNAETCA HarpyfHOe MeCTO, TaK KakK He MPensTCTBYeT 3aHATUAM CropTa, He
LIenseTcsa 3a CNOPTUBHbIE CHapsAbl, HE MPUYMHSAET TPaBMy BO BPEMSI TECHOMO
KOHTaKTa, Hanpumep, 3aHATUAMU eANMHOO0PCTB; rPYAHOE PACMONIOKEHNE MMeEeT
6oflee TOYHble MOKa3aHWA, TaK Kak pacrosiaraetcd B HEenocpefCcTBEHHOW
61130CTU OT CepAeUHOM MbILLLbI, 3TO NO3BO/ISET 60JIee TOUHO Y CBOEBPEMEHHO
CUMTBIBATb BCe COKPALLEHUS N HE NCKaXaTb MH(OpMaLMIO.

BaxxHO 4TO6bI MOAeNb Oblna 3proHOMMYHa, YA0O6Ha B MCMO/Ib30BaHUMW.
MoaToMy  npefnoXeHHoe nepenneteHne  o06nagaeT  He06X0AMMOM
3/1aCTUYHOCTbHI, OXBaTbiBas TOPC C NJIOTHbLIM MpUIeraHuem, Ho 6e3 N3NINLLIHEro
CLaB/MBaHus.

icnonb3yemble BOMIOKHA Ha OCHOBHOMW TPYHTOBOM 4acTW NepensieTeHns
ABNAKTCA HATYPa/IbHbIMM X/10N4aTOOYMaXKHbIMU, A/18 TOr0, YTOObI TPUKOTaXK He
co3fasasl Mpu TPEHWW 3MeKTPOCTATUYECKUIA paspsad, MeLatowmnii  YeTKOCTK
CHATMSA NOKa3aHWM.

[Mpy1 NPOEKTUPOBAHNM 30HbI CHUTLIBAHUA CEPAEYHbIX YAApP0B, BO3HUKAET
PAA TEXHOMOMMYECKNX 3aau:

N30/IMPOBaHHbIE META/ININYECKME HUTWU BBOAUTb B YETKO O3HAYEHHbIN
BEPXHWI NeBbIA KBaapaT MOM0YKN, BbINOMHUTL 3aCTUN B BUAE rpadinyecKoin
(mrypbl, NPUGMKEHHOW K KPYry, NpMYeM BXOAALWMA W BbIXOAALMIA N3 3TOW
30HbI 3/1EKTPO/bI AO/HKHbI pacnosiaratbCa BEPTUKAIbHO OT T/l K Tpyau;

OTPerynMpoBaTb Hanpas/ieHne ABWXEHWUS HUTEBOAMTENEN, YHaCTBYHOLLMX
B MpoLecce neTneobpasoBaHns, YToObl N36eXKaTb UX CTO/IKHOBEHWS;

paccunTarb HeOOXOAMMYH MIOTHOCTb BCEX BWUAOB TEKCTU/IbHLIX HUTEN,
NCMO/b3yeMbIX B NMepenieTeHnN.

[Nna  peweHns nocTaB/ieHHON npobnembl npegsaraeM MCMO/b30BaTb
CMeflytoLLyto CXeMy BA3aHMA Monoyku (puc. 2).
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[5]
PucyHoK 2 — Cxema pacno/fio)KeHUA 30Hbl CUUTbIBAHMA MPU BA3AHMM Ha
M/I0CKOBA3a/IbHOM MalLUHe.

HeTpyaHO 3amMeTWTb, 4YTO MpU TakOM HanpaB/leHWV BfA3aHWUA Ha
MNOCKOBA3A/IbHON MaluvHe ropnosuHa (1) HaxoAuTcA cfeBa, UMMUTaLWOHHasA
MOZEe/b 30Hbl CUMTbIBAHMA (2) — B BEPXHEM JIEBOM TPYAHOM CermeHte (npwu
YCNOBUW, YTO U306paKeHa M3HAHOYHAs CTOPOHA M3fenus), a BXxogawmin (3) v
BbIXOAALLMI (4) 3N1eKTPOLbI PacroioXeHbl B BEPTUKA/IbHOM Hanpas/ieHUW Ta/ins-
rpyab. 3acTun 30Hbl CUMTbIBaHUA (2) BbipaboTaH HakMaAHbLIM XaKKapoBbIM
nepenneteHmem (puc. 3).

PucyHOK 3 — OauH pag yyacTKa HaknafHoro TpukoTaxa

MOXHO cfienaTb BbIBOZ, YTO CNeays KOHUENUMN « TEKCTUMbHbIA KOHTYP»,
CYLLIECTBYET BO3MOXHOCTb CO34aHMNs TPUKOTAXKHOI0 (PYHKLMOHAILHOIO U3LeNns
Ha MIOCKOBA3A/IbHON MalUMHe [0S CHATUA  AUCTAHUMOHHO  Pas3/NYHbIX
napamMeTpOB XXN3HeLeATeNbHOCTY YeN0BeKa, MHTErpupysa MeTa/IINYeCKNe HUTA B
MOMNOTHO NPW ero Ba3aHuK. [NMpuyem, NCNoNb3Yya TEXHONOTMYECKME BO3MOXKHOCTY
Ky/IMPHOro 060opyaoBaHus, B OT/IMYME OT OCHOBOBS3&/IbHOM0, MOXXHO CO34aTb
Lie/lbHOBSA3aHOoe nsgenwe, be3 MCMOMb30BaHNA [OMONHUTENBHBIX
TEXHO/IOTMYECKMX OMnepaunii, TakUX Kak pacKpowm 1 noLumB.

CnuncoK Ncnosib30BaHHbIX UICTOYHUKOB:

1. https://www.karlmayer.com/en/news-and-media/events/ispo-2020/

2. NuekunHa C.W., 3aBapyes B.A., benges O.®., ®egopos A.A. BnnaHue
TEKCTU/IbHOM 060M0YKN Ha BA3AIbHYK CMOCOOHOCTL MMUKPOMPOBOJIOK Mpwu
npou3BoacTBe TpukoTaka. // M3Bectus BY30B. TexHONOrms TeKCTWUbHOM
NpoMbILLNeHHocTK, 2018, Ne2, c. 157-161.

© Ceupugosa HO.P., Ty6onywkuHa A.T"., 2020
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YK 007
O MPUHLMMAX MPOEKTUPOBAHMS
NHDOPMALIMIOHHBLIX TEXHOMOM A YTNPABIEHUA

OpuvHuoB A.A., Kopones A.A.
MOCKOBCKMIA rOCYAapCTBEHHbIN TEXHUYECKUI yHBepcuTeT uM. H.O. baymaHa
(HaupnoHanbHbIN nccnefoBaTenbCKUn yHMBepeMTeT), Mocksa
CemeHoBa K.C.

Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruw. AmsaiH. ckyccTBo), Mocksa

3anoromM 3gheKTUBHOIO MCNO/b30BaHNA UHHDOPMALMNOHHbLIX TEXHONOT WA
ABNAETCA KayeCTBO WX MPOEKTUPOBaHUA. B umcrie OCHOBHbIX MPUHLMUMNOB
MPOEKTUPOBAHUA NHMPOPMALMOHHBIX TEXHOMOrM (MHa4ye roBOPS, MPUHLMMNOB
CO3[aHNA  aBTOMATU3MPOBAHHbLIX WH(OPMALUMOHHBIX CUCTEM  Pas3/IMYHOro
HasHayeHWs) MNPUHATO BbIAENATb  CNefytolime: CUCTEMHOCTb, pPasBUTKE,
COBMEeCTMMOCTb, CTaHAapTU3aLmMa U yHugpmkaumsa [1, c. 70-72].

[MpUHLUMN CUCTEMHOCTM MpeAnofiaraeT, 4Tto MpPoeKTMpyemas cuctema
NH(OPMALMOHHBIX TEXHOMOTMA W KaXAblA €ee 3/IeMEeHT pacCMaTpuBaloTCA
OJHOBPEMEHHO Kak Ha MaKpOypOBHE, TakK U Ha MUKPOYPOBHSAX. Ha MakpoypoBHe
npoekTupyemas cuctema (ee 3afleMeHT) M3y4aeTCca Kak 4YacTb CUCTEMbl Gonee
BbICOKOro nopsgka. Ocoboe 3HauYeHne UMEOT CNOXMBLUMECSH MH(OPMALNOHHBIE,
TEXHOMOTMYECKME W WHble CBA3M W3y4yaemoin cuctembl (3nemeHTa). Ha
MUKPOYPOBHE WCCNEAYeTCA BHYTPEHHAS CTPYKTypa CUCTEMbl (3/1EMEHTA),
(hYHKLMOHa/IbHbIE XapaKTEPUCTUKM ee CTPYKTYPHbIX 3/IEMEHTOB, a TakXke
MMetoLMecs CBA3N C APYrMMm CUCTEMaMU 1 BHELLHEN CPefoi.

MpyvHUMN pasBUTUA COCTOMT B TOM, YTO MH(OPMaLNOHHAA TeXHOI0rns
(aBTOMATM3MpPOBaHHAsA CUCTEMA) CO3LAeTCA C y4eToM ee OyayLlero passutus u
coBepLUeHCTBOBaHUA.  og  pasBuTMeM  MH(OPMALVOHHOW  TEXHOMOIMM
MOHUMAETCS, MpeXxae BCero, NOBbILEHME KayeCTBa PELUEHUSI MOCTaB/IEHHbIX
3afja4y — TOYHOCTU, ONepPaTUBHOCTK, NOHOTbLI UCMO/b3YeMOI MHOPMaLUN 1 T.4,
Mof coBepLUeHCTBOBAHNEM WHMOPMALMOHHOW TEXHOMOMMN UMeeTCH B BUAY
M3MEHeHMe COCTaBa PeLlaeMbiX YMNpaBleHYeCKUX M MHbIX 3afa4y U (yHKUWN,
NMoCTaHOBKa, (hopmann3aums WM npeactaB/ieHne B TePMUHAX WCNOMb3yeMblX
CPEACTB /IMHIBUCTUKMA HOBbIX 334a4y B WHTepecax 06ecrneyeHus pasInMyHbIX
(hYHKLWIA, HarnpaB/ieHUIA 1 Y4acTKOB PaboThl.

BaXKHOCTb MCNOMb30BaHNA MpUHLMNA Pa3BUTUA 00YCNOB/EHA LeNbiM
PALOM 06CTOATENBCTB. BO-NepBbIX, BblUMUCIUTENNbHAA U TENIEKOMMYHMKaLMOHHasA
TEXHUKN pa3BuBatoTCA OYpHbIMU Temmnamu. Bo-BTOPbIX, CYObeKT ynpaBneHus
MOCTOAHHO YrNy6ndeT CBOW MpeAcTaBNeHns 00 ynpaenseMom 06bekTe. B-
TPeTbMX, TMPOEKTHbIA WHCTPYMEHTApUin pa3paboTUMKOB MH(OPMALMOHHBIX
TEXHO/IOTUA C TEYEHWEM BPEMEHMU YC/MOXHAETCA W CTAHOBUTCA BCe Oosee
M30LLPEHHbIM, & B MPOLECcCe COMpPOBOXAEHUA pa3paboTaHHOW TEXHO/OruK
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(aBTOMaTM3MPOBAHHOMW CUCTEMbI) MX 3HAHWA 00 YNpaBIsieMOM OOBEKTE TaKXe
CTaHOBATCA 00/ee afeKBaTHbIMK, MNPUOAMXKEHHbIMA K pPeaslbHOCTU. Takum
0bpasom, ans MPOEKTUPYEMOM NH(OPMaLNOHHOW TEXHO/I0rnmn
(aBTOMaTM3MPOBaHHOM CUCTEMbI) AO/MKHA ObITb MPeLyCMOTPEHa BO3MOXXHOCTb
HapaLyBaHUA BbIYMNCINTENbHBIX MOLLHOCTEN, NOBbILLEHNS Ka4ecTBa PacyeToB U
YPOBHS cepBuca, pasBuTme NHHOPMaLMOHHOM 6a3bl.

MpyHUMN COBMECTUMOCTM O3HAYaeT, YTo co3gaBaemas MHHopPMaLMOHHas
TeXHoNorns (aBTOMaTM3MpOBaHHAsA CUCTEMA) [O/DKHA BIMUCLIBATLCA B YXKe
CYLLECTBYIOLLME B COUMA/IBHOW OpraHuM3auum KOHTYpbl YMpaBfieHWs, B
4aCTHOCTWU, UMETb COBMECTMMbIE (POPMAThI AaHHbIX. ITO 03HaYaeT BO3MOXHOCTb
paboTaTb COBMECTHO C APYrMU CUCTEMaMU PA3/INYHOIO YPOBHS, B TOM YMC/IE:

coyeTatbCs C WHbIMA Y)XKe CYLEeCTBYHLMMA  NHPOPMALMOHHbIMY
TEXHONOrnAMU B opraHusaumu [2];

peann3oBbIiBaTh NH(OPMaLMOHHOE B3aUMO/ENCTBME C
aBTOMAaTU3MPOBAHHbLIMW CMCTEMaMM MapTHEPOB U BbILLECTOALMX OpraHn3auuii,
He Jonyckas npy 3TOM HEO4HO3HAYHOro TO/IKOBAHUA AaHHbIX, UX UCKaXKEHUA
VN1 NoTepu T.4.;

npegycMaTpmBaTb BO3MOXHOCTb MCMO/b30BaHNSA B MOSIHOM 06beme Yyrke
HaKOMMeHHOW WH(OPMaLMOHHOMW 6a3bl B paMKax paHee CyLLeCTBOBaBLLEN
NH(OPMAaLMOHHOM TEXHOIOTUN.

MpyHUMN cTaHAapTU3aLUN M YHU(UKALMKX 3aK/TH0HaeTca B TOM, YTO Npu
MPOEKTUPOBAHUN U CO3L4aHUW  MH(OPMALMOHHBIX TEXHOMOTUIA  [O/IKHbI
MCNONb30BaTbCA  MPEUMYLLECTBEHHO CTaHAAPTHblE, TWUMOBble MNPOEKTHbIE
pelleHns, a TaKXke TUMoBble, YHUMPULMPOBAHHbIE W CTaHAAPTU3MPOBAHHbIE
3NleMEHTbl 1N 6/10KN. HeyKoCHWUTEeNbHOE MNPYMEHEHWE YKa3aHHOro MNpuHUMNa
BeCbMa CYLLECTBEHHO YCKOPSIET NPOLECC NPOEKTUPOBaHNSA, NO3BOMAET N36eXaTb
PasIMYHOro pofa C/y4vyalHbIX OWMOOK, CKOHLEHTPMPOBATb BHUMaHMWE
pa3paboTUMKOB Ha PELUEHMMN TNaBHbIX, CYLLHOCTHbIX BOMPOCOB, OTPaXKAHOLLMX
creymmKy co3faBaeMoii CUCTeMbl (He OTB/IEKAACL MPW 3TOM Ha peLleHne
BTOPOCTENEHHbIX BOMPOCOB, & TAKXKE Y>Ke YCMELIHO pa3peLleHHbIX Npu Co34aHNN
NHbIX, NOLOOHBLIX CUCTEM).

MpyvHUMN  3(h(heKTUBHOCTM NPeAnosiaraeT LOCTUXKEHWE OMNTUMASIbHOrO
COOTHOLLUEHMA MeX[y 3aTpatamy Ha CO3faHune 1 BHeApeHne MH(OPMaLOHHOWA
TEXHONOrMM (aBTOMATU3MPOBAHHON CUCTEMbI) C O4HON CTOPOHbI, W LIeNEBbIM 1
3KOHOMMNYECKMM 3(h(heKTOM OT €€ UCMO/b30BaHNSA — C ApYroii. Pa3paboTka HOBOW
MH(OPMALMOHHOM TexHoMorMn TpebyeT onpefeneHHbIX 3aTpaTr TPYAOBbIX,
MaTepuaibHbIX, BPEMEHHbIX M MHbIX 3aTPaT U MUMEET CBOEN Lie/Ibto CYLLIECTBEHHOE
MOBbILLEHWE KayecTBa YrMpaBfeHUs W/MAM  MOJyYeHWe  3HAYUTEIbHOrO
3KOHOMMYeCcKoro adpekta. CosgaHue >ke WHMOPMALMOHHOW TeXHONornu,
KOTopas He 6yaeT CnocobCTBOBATb MOBbILEHUIO KayecTBa YNpaB/eHWs, U He
OyZeT Npu 3TOM faBaTb 3KOHOMUYECKOro 3(pdeKTa, NpakTMyecKoro cMbicna He
NMeeT.
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Bonee YacTHbIA XapakTep HOCAT ApYyrve NPUHUMMBI, UCMOo/b3yeMble Npu
MPOEKTUPOBAHUN NH(OPMALMOHHBIX TEXHO/OTWIA: MEepPBOro PYKOBOAMTENS,
HOBbIX 33afady, (hopManu3aumu, He3aBUCUMOCTM [aHHbIX, AOCTyNna KOHEYHOro
nosib3oBaTens.

Tak, NpMHUMN NepBOro PyKOBOAWTENA O3HAYaeT, C O4HON CTOPOHbI, YTO
obLlee PYKOBOACTBO M OTBETCTBEHHOCTb 3a CO3faHMe U 3PGeKTUBHOCTb
OyayLlein MHopMaLMOHHOW TEXHOOrMK 6epeT Ha cebs MepBblil PYKOBOAMTE b
opraHu3auun, a ¢ Apyron — 4to nuua, BO3rnaenstoLLee rpynny paspaboTynkos v
opraHusytoLLee paboTbl N0 NPOEKTMPOBAHMIO aBTOMATWU3MPOBAHHOW CUCTEMBI,
HenocpeACcTBEHHO NOAUMHSAETCA NEPBOMY PYKOBOAUTESHO OpraHu3aLuu.

[MpUHUMN  HOBbIX 3af4a4 COCTOMT B TOM, 4TO [MPOEKTMPYeEMbIe
NH(OPMALMOHHbIE TEXHOMOTMA  [O/DKHbI  [aBaTb BO3MOXHOCTb CYObLEKTY
yrpaB/ieHns peLaTtb 3a4a4m, KOTopble paHee, B paMKax TpaauLMOHHOM CUCTEMbI
YMpaB/ieHns, C WUCMO/Mb30BaHMEM TPAAULMOHHLIX WMH(OPMALMOHHBIX CUCTEM
3aHMMa/IN CIMLLKOM MHOTO BpeMeHW, MPUHLMMNAIbHO He MOT/IM ObITb PeLLeHbI
B CUIYy WX CAULLIKOM 60/bLUOA Pa3MEPHOCTU WM MO KakMM NGO WHbIM
NpUYnHaM.

MpyvHuMn  opmanm3auum  03HayaeT, 4YTO HeoOXOAMMbIM  YC/OBUEM
paspaboTku MH(OPMaLMOHHOM TEXHON0IK ABNsAETCA co3faHue
(hopmanmn3oBaHHOIo NPeACTaB/IEHNA O COOTBETCTBYHOLLEN NPeaMeTHOW 061acTu
NPOECCUOHAIBHOW AeATeIbHOCTU B BUAE HECKO/IbKMX (POPMasIbHbIX CUCTEM, TO
€CTb B TEPMMHAX KNaCCUPMKATOPOB, &/ITOPUTMUYECKNX A3bIKOB U T.4,.

MpyvHUMN  HE3aBMCMMOCTM  [aHHbIX MpejnonaraeT, 4TO MMeeTcs
BO3MOXHOCTb M3MEHUTb KOHLIENTYa/IbHYH0 CXeMY MPeACTaBNeHUs AaHHbIX Ha
OfHOM YPOBHE, He 3aTparmsas npy 3TOM AaHHble Ha APYroM ypoBHe. U Takum
06pas3om, BO3MOXKHO U3MEHUTb CTPYKTYPY 6a3bl JaHHbIX, He 3aTparnsas AaHHble,
HeobXoauMble 415 M0/1b30BaTe/el 1 Nporpamm.

[MpuHUMN [OCTyna KOHEeYHOro mMosb30BaTens WMCXOAUT M3 TOro, uTo
NH(OPMaLMOHHAsA TEXHONOMNA CO3AaeTcs ANs 06/1ervyeHns Tpyaa nosb3oBaTens,
1306aBNEHNA €ro OT PYTMHHbLIX OrMepauuid, CyLLeCTBEHHOIO PacLUMpPEHUs ero
(hYHKLMOHA/IbHBIX  BO3MOXHOCTE, YCKOPEHWS peLleHMst  M0/b30BaTesieM
CTOALMX MNepes HWMM 3afad, MOBbILEHUS ONepaTMBHOCTU B3aMMOENCTBUA CO
CMEXHbIMM yyacTKkamy paboTbl, a B psAge Cry4vyaeB UM C MpeacTaBuTeNsIMu
CTOPOHHUX OpraHu3aumin. B 3T0i CBA3W pPa3NUYHOro pofa NMoCpPefHUKN Mexay
MH(OPMALMOHHOM CMUCTEMOM W KOHEYHbIM M0/1b30BaTe/IeM 0Ka3bIBAKTCA
N3/IMLLIHUMUA, MOCKO/IbKY OHM 3amefIftloT UH(OPMALMOHHbIE MPOLECCHl, a B
HEKOTOpPbIX Cny4Yasx MOryT BecbMa 3Ha4YMTENbHO WCKaXKaTb MOJyyYaeMble
pe3ynbTatbl. KpomMe TOro, B Ciyyae nosiBfeHNs MHPOPMaLMOHHOIo NocpeaHnKa
MOXET HeomnpaBAaHHO pPacLUMPATLCA Kpyr v, obnafarowmx AOoCTynoMm K
KOH(OMAEHLMAIbHOW CNy>XebHOW MH(opmaumn,

AHannM3 npakTukM paboTbl MOKa3blBaeT, YTO YKa3aHHbLIX MPUHLMMOB
MPOEKTUPOBaHUS  MH(OPMALUMOHHBIX  TEXHONMOrnA  (aBTOMaTU3MPOBaHHbIX
CUCTEM) HeOOXOAMMO NPUAEPKMBATLCA Ha NPOTSXKEHWUN BCErO UX YXXM3HEHHOMO
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UMKMa, Ha BCEX OCHOBHbIX CTaguAaX WUCMOMNb30BaHMSA MH(OPMaLMOHHON
TEXHO/IOTUN — TMPEANPOeKTHOM, MNPOEKTHOW, CTaAuMW BHEAPEHUs U CcTaguu
(hYHKUMOHNPOBaHWA (3KCMyaTauMoHHOW cTagnn).
Cnu1CcoK NCnoib30BaHHbIX UICTOYHNKOB:

1. OgnHuoB A.A. NHMopMaLMOHHbIE TEXHOMIOTMM YNpaB/eHns: YyebHoe
nocobue. — M.: UL, MI'YAT. - 2010

2. ViBaHoB K. K. NMpoeKTrpoBaHue NHHopMaLMOHHbIX cucTem // Monogoi
yueHbli. — 2017. — Ne19. — C. 22-24. — URL https://moluch.ru/archive/153/43309/
(nata obpaweHus: 29.03.2020).

YK 677.026.49
ALOVTUBHBIE TEXHOMOMMU B MPOV3BOACTBE TEKCTWNA

Ceprees A.A., CnHuupbiHa E.N.
PoccuiicKuii rocyaapCcTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

TpexmepHasa neyatb — 3TO Cepbe3Has aibTepHaTVBa CYLLECTBYIOLWMM,
TpaguLMOHHBIM MeTOLaM NMPOTOTUNMPOBAHNSA U MESIKOCEPUIAHOMY MPON3BOACTBY
1 M0 MHEHWNIO B0/bLUMHCTBA PUHAHCOBBLIX aHAIMTUKOB, UHAYCTPUA aaAUTUBHbIX
TEXHOMOIMI, OTHOCUTCS K KaTeropuuv Hambosiee npuBeKaTe/bHbIX cep Ans
NHBeCTMpoBaHuA [1].

3D-TexHONOrnmM B CKOPOM BPEMEHU 3aMEHAT Lie/ible CErMeHTbl 3KOHOMUKMN.
Mo NporHo3am CneumanncToB, yXxe B 6nvkariine natb net 3D-NpuHTep BOMAET
B MacCOBbI/i CErMeHT. Besfie nossaTcs neyatHble cTyamm n 3D-neyatb 3aMeHUT
Me/IKOCepUIMHOE MPOM3BOACTBO /1H0O60r0 00beKTa, MPOWU3BOACTBO Yero-nmbo
OyfeT 6e30TX0AHbIM. Byayulee MoAbl TaK e 3aK/104aeTca B MNepefoBbIX
TEXHO/IOTMAX N MaTepuanax. 3D-NpuHTepbl Tak e CTaHyT afbTepHaTUBOW
TPagULMOHHOMY TEKCTU/IbHOMY MPOU3BOACTBY.

ABTOpbl 3D-MeyaTHbIX KOMMEeKUUA MPU3HAKOTCA, 4TO aA4MTUBHbIE
TEXHO/IOT W MO3BOJIAKOT MPOM3BECTN 0OBEKT /IOO0M CIOXKHOCTU M KOHCTPYKLMN,
HO, KpOMe 3TOr0, OHU eLLie NO3BO/IAKOT YUNTbIBATL BCE OCOOEHHOCTU (PUTYPbI.

Llens paboTbl COCTOMT B MNPOEKTUPOBaHWE HETKaHOro marepuana c
NPUMEHEHVEM afAUTUBHBIX TEXHOMOIMMIA U B U3rOTOB/IEHUN 06pasLa, KOTOpbIi
06ecneynT 3proHOMUYHOCTb U3LENNA He TOSIbKO B CTATUKE, HO U B AVHAMMUKE.

B coBpeMeHHOM MpPOEeKTUPOBaHUM OObLEMHOE MOJE/IMPOBaHNEe — 3TO
OCHOBHOE CpefCTBO BbIMOJ/IHEHUS N peasin3aunm Xy[aoXecTBEHHOro 3ambicria
(hopMbl 06bEKTA.

[MocTaBneHHas Lefb Oblna BbIMOMHEHA C MOMOLUGHO MOMMTOHA/IBHOIO
MOAEMPOBaHNA B CUCTEME aBTOMATU3MPOBAHHOIO MPOEKTUPOBaHNA 3ds Max.

[MonmroHasibHOe MOZENMpPOBaHUE MCNOb3YeTCA B MEPBYIO o4vepefb ANA
MOAENNPOBaHNA 06bEMHbIX JOPM 06BEKTOB. [LlaHHbIN METOA B NMPOMbILL/IEHHOM
AM3aiiHe MCMosib3yeTca valle Bcero. I B cny4vae M3roTOB/IEHMS HETKAHOIo
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matepvana [aHHbIM  BWL ~ MOAENMPOBaHUA  OKasaicad  3KOHOMWYECKU
LienecoobpasHbIM B CBA3M C HAMMEHbLUMMY 3aTpaTamun BpemeHu [3].

AKTYya/IbHbIM OCTaeTC CH/XKEHWE He TO/IbKO 0TXOAO0B Mpu U3roTOB/IEHUN
TaKTU/IbHOIO MaTtepuana, Ho 1 CPOKOB MOAE/IMPOBAHNA BYAYLLEro U3Lenus.

OCBOEHME W MOHVMMaHWe MNPUHLMUMNOB TPEXMEPHOrO MOLENMPOBaHMS
MO3BO/IUT B KOHKPETHON NPOEKTHOM 3afayn paumoHaibHO MOAONTN K BblGOpY
crocoba MOAeNMpPOoBaHWsA, pa3BMBaTb HOBOE MbILLIEHWE W WHHOBALMOHHBIA
MoAXo[ K MOAE/IMPOBAHNIO, KaK CPefCTBY NPOEKTUPOBaHNS.

CHWKEHWe CTOMMOCTN KOHEYHOTO U3AeNna U KOMMYecTBa MatepuaibHbIX
pecypcos, NpobsieMa 3Ko10rmm 1 6e30TX04HOro NPoM3BOACTBA — AaHHbIe 334K
B HaCTOsILLee BPemMs PeLLaroTCcs ¢ NOMOLLbHO afAUTUBHBIX TEXHOOTUIA.

MogenupoBaHue Hallero noioTHa 6bI0 BbIMOHEHO B cucTema 3ds Max.
CocToNT NONYYeHHbI MaTepran U3 MHOXeCTBa 0[JMHaKOBbIX 3BeHbEB (pucC. 1).

-
]

!

PucyHok 1 —NonoTHo, co3aHHOe NOCPeACTBOM CBA3bIBAHNS OTAE/IbHbIX 3BEHLEB

BbINONHMB  MOCTPOEHME OCHOBHOW CETKM MaTepuania — OOBEKT
HaknaAblBaeTCA Ha 3apaHee OTCKaHMPOBaHHbIM MaHEKeH B BUAE MOJENN HOOKMU.
Busyanmszaumsa  BbINOSMHSAETCS B NporpaMMe  And  KOHCTPYKTMBHOIO
mofenuposaHua ogexabl — Marvelous Designer, Kak BWAHO Ha puc. 2,
KOHCTPYKUMA W3[enns, BbINOSIHEHHOTO W3 CMOAENMPOBAHHOINO MaTepuana,
A0/MKHbI 06ecneymBaTh YA06CTBO MO/b30BaAHMS.

MartepuanbHbli 06pasel, WU3roToB/eH W3 CUMHTETUYECKOro anactomepa
(HeinnoH) wmetogom 3D-neyatu. HenoH ABnNSETCA  OAHWM M3 CaMbIX
N3HOCOYCTONYMBLIX MaTepUaioB C HU3KUM  KOIPUUMEHTOM TpeHusi. OH
NCMoNb3yeTca ANA W3roTOBMEHUS TPYWMUXCA AeTaneld, YTO MOBbIWAET KX
aKcn/yaTaunoHHble KadectBa. Cnou HeisioHa MpekpacHO CXBaTblBatOTCA, UTO
MUHUMU3NPYET BEPOATHOCTb PaCcCNOEHNS U3aeNus.

MoMMMO  co3fdaHusi CcaMOW  «TKaHW»  3D-TEXHONMOMMKM  CMNOCOGHBI
3HAYMTENIbHO COKPAaTUTL 3Tanbl MOCTPOEHUA U U3rOTOB/IEHUA CamMoro M3genuns.
MoTpebuTesib U KOHCTPYKTOP He TPaTAT BPeMs Ha CHATME MEPOK, NPUMEPKU U
McnpaBNeHNs MaKeToB — o0pasel W3Oenust Ha WHAMBUAYaNbHOW Qurype
3aKa3umKa MOXKHO YBUETb HEMOCPeACTBEHHO Ha 3KpaHe 1M BHECTU UCMpaB/eHNs
Ha KomMmnbroTepe [4].
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PucyHok 2 — Busyanusauma ncnonb3oBaHna 3D-NeYaTHOro «TEKCTUNA»

Takum 06pa3om, TpeXMepHas feyarb B CO34aHUN OAEXAbl MO3BOMAET He
TO/IbKO (DOPMMPOBATH HEOObIYHbIE HAPSALbI, HO Y SKOHOMWUTbL TPYL0BbIE PECYPCHhI.

B oTminumMm  OT  TPaguUMOHHOrO MeToZa W3rOTOB/IEHUSA TEKCTWUAA
afANTVBHbIE TEXHOMOMMM MO3BONAIOT ObICTPO YTUIM3MPOBATL HeaKTyaslbHble
n3genus, yaewesnaTb NPON3BOACTBEHHBIA MPOLECC, YTO BAUAET Ha OGHOMKeT
KOHEYHOr0 U3Lenus.

B 6nvxaiwem 6yayLiem agamMTvBHbIE TEXHOIOMMW MO3BOMAT MOSIHOCTHHO
NCKMOUNTb PYYHOR TPYA, COKPaTUT KOMYECTBO OTXOA0B B LUBEHON OTpac/v n
CLenaeT Wwar K peLeHnto Npo6sieMbl 3arpsa3HeHNS OKPY>KaroLLEn cpefpl.

3D-TexHONOrMm B TEKCTWIbHOW MPOMbILLIEHHOCTU SBMAKOTCA HOBbIM
3Tarnom rnpon3BOACTBa.
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YK 685.3 5
NCCNEAOBAHWE MIMVEHWYECKNX CBOMCTB OBYBU C
BEPXOM 13 BOMTOKA U 3D-MOZENSIMU

Cepreesa FO.M., JlegeHesa V.H., IMNbiTbko A.C.
Poccuitckuid rocyfapcTBeHHbIV yHBepenTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

OCHOBHbIM [IOCTOMHCTBOM 00YBM C BEpXOM W3 BOWIOKa SIBMSETCS

KOMIM/IEKC ee TMIMEHNYECKMX CBOWCTB, B MEPBYHD Ouepedb, TEMN03aLMTHbIE W
BNaroobMeHHble CBOICTBA. [/1 MOBbILLEHUS (HOPMOYCTOMYMBOCTY B MEPBYHO
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oyepeb HEO6XOAMMO KOHTPO/IMPOBATb MNOKasaTe/In TeNI03aLMTHbIX CBONCTB. B
MPOTMBHOM  C/lydae COBEPLUEHCTBOBAHME KOHCTPYKUMM W TEXHO/IOru
N3roTOB/IEHNS BOWIOYHOM 06YBU He ABNIAETCA LienecoobpasHbiv [1].

OCHOBHbIM (PaKTOpOM, OMpesenatoLmM LienecoobpasHoOCTb NMPUMEHeHS
(beTpa ¥ BOWMOKa A/19 NPOU3BOACTBA O00YBWM, HABNAKOTCA WX BbICOKME
Tenno3aWnTHbIE CBOWCTBA, 9KOMOrMYecKasd 4MCTOTa, CNOXMBLUEECH Y
noTpebuTenell nNpeactaB/ieHNe O BOWIOKE KaK O TpaguLMOHHOM Matepuase
HaTypa/lbHOr0 NPOUCXOXAEHUS, 06/1aatoLLEM LieIeOHbIMM CBOCTBAMU, & TaKKe
MOAHbIe TEHAEHL N NOCNeAHUX JIeT.

[N nonyyeHns KaueCTBEHHOM BONIOYHOM 06yBN HEO6X0AMMO B NpoLiecce
NMpou3BOACTBa CO3faBaTb W COOMOAATb Takue YC/0BUS, YTOObl eCTECTBEHHbIE
CBOMCTBA BO/IOKOH LLEPCTM Ha BCEM MPOTSHKEHWUM NMPON3BOLCTBEHHOIO LMK/IA He
NCMbITbIBA/IN HEraTUBHBIX N3MEHEHU.

3D-npuHTUpOBaHWe ObLICTPO pa3BMBaeTCs, OXBaTbliBasd HOBble Cepbl
pestenbHoCTU. OO6YBHOE MPOWM3BOACTBO He ABMAETCH UCKo4veHueM. 3D-
TEXHO/IOTUN MOXXHO WCMO/Mb30BaTb KakK A1 CO34aHus [u3aiiHa, Tak u s
YNyULLEHNSA CBOWCTB MaTepuana.

NHpyctpus 3D-nevatn 6epéT cBOé Havano B KOHLUe 1980 -x (cTapToBana
PeAKMX HayvalbHbIX 3KCnepumeHToB B 1970-X), HO 3TW [0OpOrne MallvHbI
OrpaHNYMBaINCh MCMO/Ib30BaHNEM npoeccnoHanamu, TekyLee
pacrnpocTpaHeHne  HOBOW  3D-TexXHONMOrMM  0OYCNOBNEHO  MOSABEHUEM
BO3MOXXHOCTW MCNO/b30BaTh MaTepuasibl yTPaTUBLLUX CPOKMN AeCTBUA NaTEHTOB
ana FDM. FDM Fused Deposition Modeling mogenuposaHue MeTO4O0M
OCaXXAeHWA pacnaB/ieHHOM HUTK), T.e. KOraa 06bEeKT CTPOUTCA COW 3a C/I0EM C
MOMOLLbHO Bbl4AaB/IMBAEMOIO pacniaBfeHHOro naactuka. [3]

Hamu BbisiBNeHo, [4] 4To Hambonee npuemnemoin TexHonornen 3D-
MPUHTUPOBaHMS NS NPOW3BOACTBA BONIOYHOM 06yBU siBnsetcs metoq FDM-
NPUHTUPOBaHMA. OfHAKO HeMb3s UCKKOYATh M CMOCO0 XOTO4HbIX M ropaumx 3D-
pyyeK. Ha CerogHaWwHUA [eHb AN8 CO3L4aHWUA peasibHbIX 00bekToB M3 3D-
MOZenen CyLLeCTBYeT MHOXECTBO TEXHOJIOTWUIA, KOTOPble Pa3BMBalOTCSH OYeHb
aKTUBHO.

Bnarogaps cBOVM MPUPOAHBLIM CBOMCTBAM TePMONIACTUUHbIE MaTepuaibl
(ABC, PLA, FLEX 1 gp.) fOCTaTOYHO XOPOLLIO NOAAAKTCA pa3/IMyYHbIM MeToAaMm
(hopmoobpasoBaHuA. [pn HarpeBaHWM TepMONIacTbl  JIETKO MEPExXoasaT B
3/1aCTUYHOE COCTOSIHME, YTO MO3BOMSET U3MEHATL UX JOPMY B 3TOM COCTOSHUW.
A rnocne oxNaXOeHUs OHW COXPaHAT (opmy, MNOMYYEHHYHO B Harpetom
COCTOSIHMUN. ITO [aeT psf NPenmyLLecTs, 0OCOGEHHO B C/lyyae HeO06X04MMOCTU
Moy4YeHns N3LeNnin pasnndHbiX hopM. B npegpigyLlein pabote HamMu BbISIB/IEHO,
yto [5] Npu HaHeceHun PLA nniacTvka HaBepX BOWIOYHON 00YBW, MPOLEHT
MOHWKEHWUS TUTMEHNYECKMX CBOWNCTB BONIOKA MUHUMASIEH.

PacxogHbIM maTepvanom Ans 60/bLIMHCTBA COBPEMEHHbIX 3D-MPUHTEPOB
CMY)XUT 3/1aCTUYHbIA nosimmep. o cTpykType nnactuk FLEX HanmomuHaet
CUMKOH, ero XapakTepHO OCOBEHHOCTbKO fABNSeTCH rMbKocTb. HO 310 He
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e[VHCTBEHHOE [OCTOMHCTBO 3TOr0 Martepuana. [Ona [aHHbIX WCMbITAHUA Mbl
Bbl6pan FLEX , NOTOMY UTO OH MMEET BbICOKYH 3/1aCTUYHOCTb, MPOYHOCTD,
CTOMKOCTb K B/iare 1 arpeccyMBHbIM Cpeaam.

PaHee Oblnn  NpoBeAeHbl  WCCNEAOBaHWUSA TUIMEHUYECKUX CBOWCTB
3aroToBOK Bepxa 00yBM M3 [Ay6/MpOBaHHbIX  BOW/IOKOB, pe3y/bTaTbl
NCCNefoBaHWA  NoKasain, 4TO MNPUMEHEHWe MeMOpaHHbIX MOAKIAL0YHbIX
MaTepuanoB MO3BOJISET He TO/IbKO MOBbLICUTb (POPMOYCTOMUNBOCTL BOMIOUHOM
06yBW, HO N COXPaHUTb ee r’MrueHn4Yeckme cocTaa [1]. Tak ke 6binia npoBeAeHa
OLEHKa B/MSAHUS MPUPOAHbIX KpacuTenein Ha CBOWCTBA 00YBM C BOWIOYHOM
3aroToBko [2]. McnbiTaHMa [oKasain, 4TO BO3MOXHOCTb MPUPOAHbIX
KpacuTenein NpUrofHbl 415 AeKOPUPOBaHUA feTaneil Bepxa 00yBM U3 BOW/IOKa,
HECMOTPSA Ha CHVKEHWNE OCHOBHbIX TMIMEHNYECKNX CBOMCTB [2].

Hamu 6b1710 NpoBefeHO UcCnefoBaHne MMrimeHNYecKUX CBOMCTB C BEPXOM
n3 Boioka 1 3d-mogenamn. B kayecTBe OOBLEKTOB MUCCNefOBaHWA BblOpaH
BOW/OK 06yBHOM OCT 17-531-75.

[MonyyeHbl 3KCMEePUMEHTa/IbHble  AaHHble TUTMEHWYECKMX CBOMCTB
06yBHOro BoOINOKa [0 HaHeceHusi 3D-nnacTmka W nocne. [lokasartenm
FMrMeHNYecKMX CBOMCTB MCXOLHOrO BOWIOKa, A0 HaHeceHus 3D-mogenn w3
FLEX npegfcTaBneHbl B Tabn. 1.

Tabnuua 1 — Pe3ynbTaTbl UCC/efoBaHNA 06YBHOI0 BOW/IOKaA TO/LLMHOW 4,0 MM

HanmeHoBaHWe nokasarens WcexogHbid | Konnuectso FLEX, %
obpasey | 25% | 50% | 75%
1. Bo3gyxonpoHuuaemocTb, B3 m3/(m2-Y) 52,00 53,00 | 42,00 | 41,0
2. MaponpoHMLIaeMOCTb, M, r/(M**uac)*10 | 19,80 15,60 | 14,20 | 11,20
3. MapoemkocTs, Mlo, r*103 35 25 21,5 20
4. BnaxHocTtb, W, %* 10 5,61 488 |4,20 | 3,80
5. HamokaemocTb, H,% 22,11 19,58 | 19,20 | 17,00
6. BnaroemkocTb, B, % 94,7 70,67 | 60,40 | 57,90
7. TepMmnyeckoe conpoTueeHune, R, 0,08 0,18 0,18 0,22
(BT Y(M*C°), *10°
8. TennonpoBoAHOCTbL, A, M2 * K/BT, * 103 | 0,04 0,03 |0,03 |0,02

Taknum 06pa3oM, MCXoas M3 MOMYyYEHHbIX pe3y/bTaToB UCCNefoBaHue
FMrMeHNYecKMX CBOMCTB 00YBM C BEpXOM U3 BOiMoka W 3d-mogenamu
He3HauMTeNbHO CHU3NT ee TMrmeHnYeckne CBOMCTBA. VIcnosib3oBaHUe niacTmka
MO3BO/IAET MOBbLICUTbL NMPOYHOCTL MaTepuana.
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YAK 677.017
ONMPEAOENNEHVE HEPOBHOTbI INPA>XK C NOMOLLBIO USTER
STATISTICS

CumaHnHa A.B., boHaapuyk M.M.

PoccuiAickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

USTER STATISTICS aBngetca YHMBEPC&/IbHbIM ~ UHCTPYMEHTOM
3Ta/IOHHOr0 aHajM3a, OCHOBAHHOM Ha rnobasbHOM cbope M MUCMbITaHUN NMPO6
BOJIOKOH, NIeHTbI, POBHULbI M NPSAXKK, NPOU3BELAEHHLIX BO BCEX YacTAX Mupa.
STATISTICS Bnepsble Hayann ucnons3osatb B 1957 rogy u ¢ Tex nop ero
nepunoanyecku aktyannsnpytot. USTER STATISTICS npusHaH crnedmnannctamu
TEKCTWUNbHOW MPOMbILLIEHHOCTM BO BCEM MUpPe KaK HeOOXOAUMbIA MHCTPYMEHT
[J1 CPaBHEHUS KNHOYEBbIX XapaKTepUCTUK BO BCEI LIEMOYke MNpov3BOACTBA
MPSXKU, HAYMHAA OT UCXOAHOI0 BOJIOKHA, BK/HOUAs NIEHTY, POBHULY U 3aKaHUMBas
npspxen [1].

IMeroTcs Tpn OCHOBHbIe rpynnbl nosib3osateneit USTER STATISTICS:

NMPOU3BOANTENN MNPSHKN — AN 3afaHNA BHYTPEHHMX LeSieil KayecTsa,
BbISIBNIEHNA HEAOCTaTOUYHOro YPOBHA roKa3aTeneil, O0OBLEKTMBHONO OOMeHa
NH(OpMaLMen O KayeCTBe M rapaHTUPOBaHWSA KayecTBa MPOM3BOAVMONA W
NpPoAaBaemMOoin NPSKK;

nosb3oBatenin npskn — Ans obecrniedyeHWs 6asbl AN ONpefeneHus
TEXHMNYECKMX XapaKTePUCTUK KauyecTBa Npsiku (Mpoduneit Npsikn) B KOHTpaKTax,
BbI60Opa MPsS>KM NOAXOAALLEro KavecTsa, OnTMMU3aLMM NOPTHENs NOCTaBLLMKOB,
nnatbl CNpaBeiMBON LieHbI 32 HY)KHOE KayecTBo;

M3roTOBMTENIN MalUMH — AN19 OLEHKN HOBbIX Pa3paboToK MalluuH, CBA3M
NMPOM3BOAMTENBHOCTM C KayeCTBOM M rapaHTUMPOBaHUS 3afaHHbIX YPOBHel
KayectBa. USTER STATISTICS wucnonb3yetca TakKe B KayeCcTBe OCHOBbI
[OTOBOPOB O KayecTBe, 3aK/HOYaeMbIX W3rOTOBUTENAMU MalUMH UM HOBbIMM
NPAAUIbHBIMU PabprKamu.

USTER STATISTICS saBnsetca rno6ajsbHbiIM WHCTPYMEHTOM, MPOO6bI
cobuparoT C NpAgUIbHbIX (habpuk no Bcemy mMupy. [Ons rapaHTUpOBaHMWS
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[AOCTOBEPHOCTN MH(OPMAaLMX NPOObI UCMbITHIBAKOTCA TOMBKO B [ABYX MeCTax C
MONHOCTbIO 060pyAoBaHHbIMKU nabopatopusamu: B nabopatopum USTER B
LLIseriyapum, n B nabopatopmum USTER B Cyuxoy, B Kutae [2].

HekoTopble TEKCTU/IbHbIE BOJIOKHA ABAKOTCA O4EHb FTMIPOCKOMUYHbLIMU, U
X CBOWCTBA W3MEHAIOTCA B 3HAYMTE/IbHOW CTeMeHn B 3aBUCUMOCTM OT
cogepxaHusa Bnarv. TUMUYHBIMU TUTPOCKOMUYECKMMMN BOJIOKHAMU ABMAKOTCS
XJIOMOK, LepCTb, BWUCKO3a, LWenK, fieH n T.4. CopepxxaHue Bnarn SBSETCH
0CO6EHHO KPUTUYECKUM B C/lyHae CBOMCTB, CBA3AHHbIX C PACTXEHMEM, TakKuX,
KaK y[efibHas NPoYHOCTb, YA/ IMHEHNe 1 paboTa 4o pa3pyLueHus. Cofep)kaHue
BfarM B/MAET TaKKe Ha pPOBHOTY, XapakTep M KOMMYEeCTBO [AedeKToB.
CnefoBatefnibHO, [ANA MOSlYYEHUS TOYHbIX W CTAOWbHBLIX Pe3ynbTaToB
KOHAMUMOHMPOBaHME W WUCNbITaHWe MNpob6 HeobXOAMMO OCYLLECTBNATL MpU
MOCTOAHHBLIX CTaHAAPTHbIX aTMOCHEPHbIX Yycnosuax. Ecnn matepuanbl He
NCMbITbIBAIOTCA B CTaHAAPTHbLIX /1abopaTOpHbIX YCMOBUAX, TO HEBO3MOXXHO
TOYHOE CpaBHeHWE C pe3ynibTaTaMy UCMbITaHUIA B APYrnX MecTax U C AaHHbIMM
USTER STATISTICS. CornacHo cTtaHgapty |ISO 139, cTaHAapTHas
Temnepartypa 4N MCnbiTaHUSA TekcTuns coctaensfeT 20 + 2°C (68 + 4°F), a
OTHOCUTENbHAasA BNaXHOCTb — 65 + 4% (4To cooTBeTcTBYyeT ASTM D1776).
CornacHo ctaHgapty 1SO 139, ctaHAapTHaa anbTepHaTMBHaA Temnepartypa 414
NCMbITaHNA TEKCTUNA Ao/MKHA 6biTb 23 + 2°C (73,4 + 4°F), a OTHOCUTe/IbHas
BnaxHocTb — 50 + 4%. AsnbTepHaTMBHaa Temnepatypa W BAAXKHOCTb
[0MYCKatoTCA TO/IbKO B C/lyyas COrnacus COOTBETCTBYHOLLMX CTOPOH. [lo Havana
MCNbITaHWI MPOObI HEOOXOAMMO BbIEPXKaTb MPWU MOCTOSAHHBIX CTaH4APTHbLIX
aTMOC(EPHbIX YCMOBUAX [0 AOCTUXKEHUA UMW  BAQXXHOCTM OKPYXXaloLLero
BO34yxa. Jna JOCTUXKEHUS HEOOXOAUMOI BNAYKHOCTW BPEMS BbIAEPXXKUN LO/IHKHO
CcoCTaBNATb He MeHee 24 4acoB (npeanoytutensHo — 48 uacoB). Bpewms
BbIAEPXKM  Mpo6 €  BbICOKMM  cofepXXaHvem  Bnar  (TepMUYECKU
KOHAMUMOHMPOBaHHas Npsixa) AO/HKHO ObITb He MeHee 48 4acos.

[Mocne wcnbiTaHus nNpsxu Ha npubope USTER (puc. 1) nposegeHo
CpaBHeHMe ¢ nokaszatensmu 6tonneteHs USTER STATISTICS ans kapaHoi
KONbLIEBO NPSKN, BblpabOTAHHOM M3 YMCTOrO XJ/0rMKa Mo Ko3h(MuneHTy
Bapuaumm (puc. 2) n nopokam Ha 1000 m npsxu (puc. 3).
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Sty cotlen Fample I oy Mom, oot 15.4 bt Hom. ez
Taste 11 wAMmma = 10mn Meas ekt 4 Shot stapks

Standard Report

Aatide Minarial chase Yo Mach. Mi Prgc
ala

(3 & | oum | owm | Gvm | C

Thck | Thick | Hum | N
am | ten | 130 5 1

e | 30 | +E0i | 4

L
El

§ &4
&

@ ;_i£|

oF

Y

% ] - k! /

war| 1se] ass] amf mef ssea] tic] t3se] vEal sgval snl oo
Mean | 12ar| 1881 3850 273 20| 38ed 1o 1308 Dl wRO |

(=
ass
[ 247 1ss] 385 27| el sesal nc| czss| wese| sees|  ssaf o ed
A 1247 1581| ams 73] meo| mmao wn| sn|  an

e | Am | Am | mm

e

PucyHok 1 — Pe3ynbTaTbl aKcrepnmeHTa Ha npubope USTER

KoathdpmumeHt Bapuauyum maccel (CVm) sBNseTca  eAMHCTBEHHbIM
rokasaTenieM, WCMosb3yeMbIM [/ XapaKTepUCTUKM 06LLen paBHOMEPHOCTY
macce B USTER STATISTICS.
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PUCYHOK 3 — KO/IMYECTBO TOHKUX, TOJICTbIX MECT U Y3e/IKOB B MPsixe

C TOYKM 3peHus CTabunbHOCTM PaboTbl U TOYHOCTU MNONYyYaeMbIX
pe3ynibTaToB 3aC/yXXMBaeT BHUMaHMsA npuoop Uster Tester 1V mpmbl Zellweger
Uster (LLIBeiuapns), OCHOBaHHbIA Ha €MKOCTHOM MpuHUMne usmMepeHuns. C
1CMo/b30BaHNEM npubopa ANs onpeaeieHns HepaBHOMEPHOCTU NPSHXKN N HATEN
No /IMHEMHOW MNOTHOCTM 3aTpayvMBaeMoe BpeMs COKpallaetca B 5 pa3 no
CpPaBHEHWIO C BECOBbLIM METOLOM.

Pe3ynbTatbl, MOMYy4YeHHble B pPasHbIX CEPUSX WU3MEpPeHuid, MOryT
CpaBHMBATLCA MO PALY XapaKTePUCTUK, @ UTOTU CPaBHEHUSA BbIBOAATCA Ha 3KpaH
C BbICOKOW pa3speLuarollieir cCrnocobHOCTbO. ANaBMTHO-YMCNIOBas KiaBuatypa
CYLLECTBEHHO 06/1eryaeT Hymepauuio M naeHTUQUKaLmio o0bpasLoB 1 cepui
NCNbITaHWIA. PaclumpeHbl Tak)Ke BO3MOXKHOCTW rpauyeckoro U CTatuyeckoro
aHasim3a. McnbiTaHUAa MOTyT MNPOBOAMTLCA NApTUAMM A0 24 MNakoBOK 6e3
BMeLLaTeNlbCTBa Oreparopa, a MX pesynbTaTbl MepefaBaTbCA B LEHTPasIbHYHO
cuctemy nHgpopmauun [3].

K nopokam BHewHero Buaa (puc. 3) OTHOCAT Y3e/KW, YTO/LEHUA W
YTOHeHVs. CKpbITbIMX  Ha3blBatOTCA MOPOKM, BbISAB/ISEMblE B Npouecce
nepepaboTKn NPSXXM 1 HUTEW. K HUM OTHOCATCA CnyTaHHble 1 060pBaHHbIE HUTH,
CYKPYTUHbI, 0BOpBaHHbIE 3/IEMEHTAPHbIE HUTW, HENPONPSAAbI, YTO/LLEHWS,
YTOHEHWSA, LWWLLIKW, LETUHKK 1 Ap.

Mpy nepepaboTke HUTEN C GOMLLUMM YMC/IOM MOPOKOB YBENNUYMBAETCA
4MCo 06PbIBOB, CHMXAETCSA NPON3BOAUTENILHOCTbL BA3A/IbHOTO 060PYA0BaHUSA U
YXYALIAEeTCA Ka4eCTBO MOIOTHA U FOTOBbIX U3AE/UIA.

3mepeHne OAuHbI N0 Konm4yectBy (n) 6asmpyeTcs Ha (hakTUYECKOM
N3MepPEeHNN OTAENbHBLIX BOSIOKOH B npobe (Mpu ucnblTaHUM M3MepPAeTcs AJIMHa
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3,000 BOJ/IOKOH) W, cnefoBaTte/ibHO, 0TOOpaXKaeT (DaKTUYECKME XapaKTePUCTUKN
[JIMHBbl BOJIOKOH. 3Ha4yeHus AMHbI NO KO/IMYECTBY CrefyeT MCMOob30BaTh AN
aHasiM3a rnokasaTesieil paboTbl MaLLWHBI, OMPeLe/ieHNst CPOKOB TEXOOCY)XMBaHWS
N ONTUMM3AUMW PEryNnMpPoBOK MalunHbl (Hanpumep, 5% BennunHbl L(n) ans
onpefeneHns ONTUMa/bHOINO PacCTOfHUSA MeXay Bakamy B npouecce
BbITSXKKW). 3HAYEHWNA 4/INHbI MO BECY PACCUUTBLIBAOTCA C HAMEPEHHbLIM 60/1bLLNM
y4yeTom 60/ee A/IMHHbIX (T.e. TSHKeNbIX) BOMIOKOH B Npobe. Tak KakK 3HayeHus
AJIHBI M0 BECY PacCYmTbIBAKOTCSA CO «CMeELLLEHNEM» B CTOPOHY 60/1ee A/IMHHbIX
BOJIOKOH, TO 60/1ee KOPOTKME BOJ/IOKHA MeHbLUe BAUAIOT Ha pacyeT A/iMHbl. B
pesynbTaTe Npy 3TOM METO/E pacyeTa 3Ha4YeHUs ANMHBI MO BeCy Bcerga 6osbLue
3HaYeHNs [O/IMHbI MO  KONWYeCTBY. 3HayeHWe [A/IMHbI BOMOKOH MO Becy
MCMONb3YIOT AN YCTAHOB/IEHUA KOPPensauuMm ¢ U3MEpPeHUAMW LNWHbI NyYka
BO/IOKOH, Hanpumep, B cucteme HVI, koTopas, CO CBOeil CTOPOHbI,
COOTBETCTBYET A/IMHe LUTanens, onpeenseMon npsamMbiM U3MePEHNEM.

CpaBHeHWe NnokKaszaTenen, onpeaeneHHbIx Ha npnéope USTER TESTER 1V
C TpebOBaHMAMW OTPACNeBOro CTaHJapTa Ha MpsXKy MokKasasl, 4To npska
NNHENHOW NNOTHOCTM 15,4 TEeKC COOTBETCTBYET MEPBOMY COPTY MO YAe/bHOW
Pa3pbIBHON Harpyske, KO3(h(UUMEHTY Bapuvauum Mo paspbIBHOW Harpyske,
nokasaTe/t0 KayecTBa, KOAPMULUMEHTY Bapuaumum no AMHENHON MNIOTHOCTW.
Mopokn nps>kn He NpesblwaroT HopmaTuBbl USTER STATISTICS, uto rosoput
0 ee KOHKYPEHTOCMOCOOHOCTM Ha MMPOBOM PbIHKE.
CnuncoK NCnonb30BaHHbIX UICTOYHUKOB:

1. Matepuansl caitTa. — Pexxum goctyna: www.uster.com.

2. PbiknuH [. b. OueHKa KavecTBa TEKCTU/IbHBLIX HUTEN 1 NonypabpnkKaTos
C ncnosib3oBaHnem npuoopos Uster Tester: moHorpadms / 4. b. PeiknvH, C. C.
Mepageukuii ; YO «BI'TY». — Butebcek, 2017. — 168 c.

3. Uster Tester 4. PykoBoacTteo no akcnnyatauum // Uster Technologies
AG, 2002.

© CumaHuHa A.B., BoHpapuyk M.M., 2020

YK 004.942
CPEACTBA ABTOMATU3ALINN
MATEMATUNYECKOI'O MOAEJTIMPOBAHUA
PEOJIOI NHECKUX SAOAY

Ckopoboratos A./.
HayuHblin pykoBoamTens NHaeHko O.H.
KemepoBCKuIA rocyaapCTBeHHbI YH1BepcUTeT, Kemeposo

BHeapeHne COBPEMEHHbIX WHDOPMALMOHHBIX TEXHOMOMMA B MPOLLECC
Pa3pabOTKM aBTOMATU3MPOBAHHbLIX CUCTEM YMNPaBNEHUS W  MOHUTOPMHra
LUMPOKOTO CMEKTPa 9SKOHOMMUYECKUX 3adad Crnocob6CcTBYeT BCECTOPOHHEMY
Pa3BUTMIO TEOPMM MaTEMATNYECKOrO MOAENMPOBaHUS.
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BO3HMKalOT NepcneKkTMBHbIE Hanpae/eHWs B pasBUTMM aBTOMaTM3aLmu
crcTeM 06paboTKM N3MepPUTENIbHOW MH(OpMaLK, OPUEHTUPOBAHHbIE Ha aHa/IN3
M CUHTE3 C/IOKHbIX  [AMHAMWYECKMX MPOLECCOB  AMArHOCTUKW.  3JTan
MaTemMaTu4yeckoro MOLE/MPOBaHMS —  HeOoTbeM/eMbldA  Llar  AuarHosa,
MO3BOMIAIOLLMIA  6e3 KanuTa/lbHbIX 3aTpaT pellaTb akTya/lbHble BOMPOChI
MOCTPOEHUSA CUCTEM YNpaB/IEHNA TEXHOMOrMYeCcKMMI npoueccamu [1-3].

B 5KOHOMMKe, NPOMbILLIEHHOCTN (XMMUYECKOM, He(pTEra3oBoi, MMLLIEBONA
N OpYrux), LUMPOKO PacnpoCTpaHeHbl MPOLEcCbl TedeHUs pabounmx cpep B
KaHanax  TEeXHOMOrMyeckoro  06opyfoBaHUs  (HarHeTaHWe  XXUAKOCTEW,
TpaHCMopTMpOoBaHMe Mo TPYyb0onpoBOAaMm, BbIMPECCOBbIBaHME Yepe3 (hn/bepbl).
MogenupoBaHue yKasaHHbIX MPOLECCOB MOLUYMHEHO OCOBGEHHOCTAM Peosioruun
paboumnx cpes.

[na  wvccnefoBaHMs  aBTOMAaTM3auuM  TEXHOMOTMYECKOrO  mpouecca
OMMCaHNA PeOosIOTUYECKMX NMapaMeTPoB U MAEHTU(IMKALUN ero XapakTepucTuk
TPagUUMOHHO npuberarT K MeTogaM mMateMaTUyeckoro mogennposaHus. Mpu
3TOM, B €ro OCHOBE 3a4acTyH0 JIeXaT MHTepPnoISALUMOHHbIE NOIMHOMbI HbIOTOHa,
Narpanxa, beccens [4].

Llenbto paboTbl SBNSETCA MOWUCK PEeonornyeckor Mofenu, CrocobHon C
TpebyemMoO TOYHOCTbKO OnMUcaTb CBOWCTBA MOBEAEHUS KPWBBLIX TeYeHUs
XWAKOCTEN 1 onpefeneHre BXOAALWMX B Hee METPOJIOMMUYECKNX XapaKTePUCTUK
PEONIOrNYECKMX MOAY EN.

Bonpocbl NOCTPOEHUA PeosIOrMYeCKNX MOZeNe HaLLIM CBOe OTPAXKEHNE B
Tpygax BuHorpagoBa [.B., JlbikoBa A.B., ManknHa A.A., PeliHepa M.,
YWUnknHcoHa Y. J1. [5-6].

MexaHn4ecKoe NOoBefeHNe COBPEMEHHbIX MaTepuasioB C TOYKM 3peHUs
PEONIOrnN ABNSETCA HETPUBMASIbHBIM. 10AX0A4bI ONMCaHUS PYHKLMOHMPOBAHUA
NpoTEKaHUs cpes A/ AOCTaTOYHO NPeACTaBUTE/IbHON aMMUTYAbl CKOPOCTEN
caBura npuBOAAT K  HEOTLEMJIEMOCTM  PacCMOTPEHMSI  PEeOosiIorMyecKmnx
XapakTepUCTUK  KOMOMHUPOBAHHOINO TWMa CO  3HA4YMTENlbHbIM  HAbopOM
HeM3BECTHbIX KO3(h(hMLMNEHTOB BA3KOCTHBIX U MPOYHOCTHBLIX CBOWCTB [7].

Pe3ynbTaTOM NPOBEAEHHbIX PEeOIorMYecknX WCCNef0BaHNA MULLEBbIX
mMaTepuasnioB npeanaraeTca nporpamva «BupTyanbHas MOAENb  KPUBbIX
TE4eHUS», BKNHOYAIOLWas cepuio B3aUMOCBA3aHHbIX Mmoaynen (puc. 1).

B Xxofe peonorvueckMx WUCCNeAOBAHUA MNULLEBOro MPoAyKTa CTPOSAT
TaOIHLYy, OTPaXKAIOLLYH SKCTIEPMMEHTA/IbHYHO MH(POPMALMIO O CKOPOCTU CABUTra
Y U HANPSXKEHNA caBuUra t.

Tabnuua cny>XutT HabopoM 3MMUPUYECKUX AaHHBIX, HA OCHOBE KOTOPbIX
cregyet cgopmmpoBatb (PYHKLMOHA/IbHbIE 3aBUCUMOCTW, [alolive BecbMa
6/113Koe ornucaHue pPeosiornyecknx CBOWCTB Mogenen cped. bonee Toro, oHu
BbICTYMNalOT  FUMOTETUYECKN  MpeanofiaraembiMn  KiaccamMu  CUCTEMb,
MO3BOMIAIOLWMMN  UAEHTUUUMPOBATL W OLEHUTb €ee  MEeTpPOosIormyeckue
XapaKTePUCTUKN.
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PUCYHOK 1 — CxemMa B3aMMOAEeNCTBUA MEXAY MOAYNSAMI MPOrpaMmbl

BBOA  SMMMPMYECKO  MH(opMauuyM 0  napamMeTpax  Mofenw
OCYLLIECTBNSETCA OMNepaToOpoM CaMOCTOSTENIbHO WM 13 NPeAN0XKEHHOro Habopa

(puc. 2).

Do [ e | :

PUCyHOK 2 — BBOg, aMnpu4yeckon NHgopMaiumn Yepes AnMaioroBoe 0KHO BBOAA
MNCXOAHBIX NapaMeTpoB

Mogaynb NOCTPOEHUA KPUBOW TedeHwust 0TBEYAeT 3a MOCTPOEHUE KPUBOWA
TEYEHUs1 B MPUHATLIX KOOPAUHATaX «y — T» B MacluTabe «peasibHOro pexuma
BpeMeHW». Takum 06pa3om, HemocpeacTBeHHO MOC/e (huKcalmm HEMpPepbIBHOMO
CUrHana u tpaHchopMaLumn ero Yepes aHasnoro-UmMMpPoBoi nNpeobpasosate/b B
AVNCKPETHbIA.

Ha puc. 3 mponnntoCcTprMpoBaHO OKHO NMPOrpaMMbl MoyYeHnst 4BYMEPHOIO0
maccuBa (¥;, T;) BbIOOPOYHbIX AaHHbIX WU MOCTPOEHWNA COOTBETCTBYIOLLE 3TON
3KCNepUMeHTaIBLHON MHDOPMaLUN KPUBOW TEUEHUS,
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PUCYHOK 3 — IMocTpoeHre KPMBOI TeYeHUS NO SMMUPUYECKMM [aHHbIM

B paboTe oTpaXkeHbl MeTO/bl UCC/eA0BaHNSA CBOMCTB NPOAYKLMMN NULLEBOI
MPOMbILUIEHHOCTN,  OCHOBaHHble  Ha  NPUMEHEHUM  YHWBEPCa/IbHOTO
MporpaMMHOr0  CTaTUCTMYECKOro  obecrieyeHnss  00OLWEro  HasHavyeHus
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(STATISTICA, SPSS [3]), Take 1 pa3paboTaHHbIX Y3KOCMNeLnaIm3npoBaHHbIX
nporpamm [2].

Peonorvyeckne Mogenm KOMOWHMPOBAHHOIO TWMa XapakTepu3yrTcs
TaKXXe U HeonpefeneHHbIMU rpaHuLaMK pasfena HeKOoTopbIX 30H MPUCYLLEro
MeXaHMYecKoro roBefdeHus, HanpumMep, MO CKOpocTM caBura. To ecTb
MMeroLLladaca anpuopHaa HeonpeeneHHOCTb O CTPYKType UK MapameTpax
mMatemaTtuyeckonl Mofennm  TpebyeT pa3pabOTKM  CYLLEeCTBEHHO  HOBbIX
QrOPUTMOB,  MOCKO/NIbKY ~ M3BECTHblE  MOAXOAbl, Kak nNpaBuio, He
npesycmaTpuvBatoT OLEHKY [Mana3soHOB (PYHKLMOHMPOBAHUA M30/IMPOBAHHbIX
Y4acTKOB B pamMKaX COBOKYMHON KOMOVHMPOBaHHOW MOJENN.

HoBu3Ha paboTbl 3aK/104aeTca B MNPUMMEHEHWW W aBTOMaTu3aumu
NrOPUTMOB  annPoOKCUMaLUMN  NepexodHbIX XapakTepucTUK npyv  MOMOLLU
NHTEPNONALUNOHHLIX nonnHomoB CTupnuHra, flarpaHxa, HbloToHa, beccens,
dypbe 1 paja gpyrux.

[MpaKTnyeckas 3Ha4YMMOCTb COCTOUT B pa3paboTKe M aBToOMaTM3aumu
«BUPTYaIbHbIX» METOL0B KOMMLIOTEPHOIO MOJENNPOBaHNA KPUBLIX TEYEHNS MO
3KCNEPUMEHTaIbHLIM JaHHbIM, MO3BONAIOLLMX PACCUUTLIBATL Y NPOrHO3UPOBATb
PeonorMyeckme napamMeTpbl U XapakTepPUCTUKW. Bonee TOro, nNpakTUYecKas
3HAYMMOCTb MPOBEAEHHbIX WCCNEefOBaHWA KPUMBLIX TeYeHMsi CBfA3aHa C
yrnybneHnemM MpeacTaB/ieHUWin O MPOTEKAHWM TEXHOMOMMYeCKMX MpoLLecCoB,
MPOrHO3MPOBaHMEM W OLIEHKOW 3KCM/yaTauMOHHbIX XapaKTepUCTUK FOTOBOW
NPOAYKLMM B LUMPOKOM CMEKTPE IKOHOMUYECKNX 3aau.

CnuncoK NCnob30BaHHbIX MICTOYHUKOB!

1. UbinnH A.I1. CTaTUCTMYEeCKMEe NakeTbl MnporpaMm B COLMabHO-
aKOHOMuYecknx uccnegosaHuax / AN UbinuH, A.C. CopokuH // A3umyT
Hay4YHbIX UCCNef0BaHNIA: 3KOHOMMKA 1 yripaBneHune. — 2016. — T. 5, Ne 4 (17). —
C. 379-384.

2. CBMAETeNbCTBO O TFOCYAApPCTBEHHOM perucTpauum nporpaMmbl /s
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Xumusg, 1977. — 440 c.
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nepemMeLUVBaHme 1 TensoooMeH / IMep. ¢ aHr. KaHg. TexH. Hayk 3. . LLynbmaHa;
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YAK 677.31.022 5
MOJE/TMPOBAHNE NN CPABHUTEJIbHbIV AHAJINS3 PABOTbI
MEXAHN3NPOBAHHBIX PACXOAHbIX JTABA3OB

CmunpHoB A.A., 3yes B.U., CtenbHoB B.B., Koponesa H.A.
Poccuiickuii rocyaapCTBeHHbIN YHUBepeUTET UM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

MeXaHu31poBaHHble pacxofdHble flabasbl LUMPOKO MPUMEHAIOTCA B
LepcTONpsAANILHOM npou3soacTBe. OHWM yCTaHaBMMBAKOTCA MOC/E CMECOBbIX
MaLLMH W NpefHa3HayYeHbl A1 XpaHEHNs, BbIIEXXNBAHUA CMECK Nepes, YeCaHWeM.
Mpv 3TOM NPOMCXOANT penakcauus BOIOKOH U paBHOMEPHOE NMPOMNMTbIBAHME UX
paHee HaHeCeHHOW amynbcueir. [Mpu  pasrpy3ke nabasoB  NpPOMCXOAUT
AOMOMHUTENbHOE CMELUMBaHVE BOJSIOKOH, B pe3ynbTaTe nosnyyaetca 6onee
OAHOPOAHAas CMeCb, KOTOpas B Aa/ibHeiieM [aeT BO3MOXHOCTb MOMy4YeHWS
NPSHKM C paBHOMEPHLIMU CBOMCTBaMU (SIMHENHON NNOTHOCTBIO, MPOYHOCTLIO U
Ap.).

JlononHnTeNbHOE CMeLBaHNe MPOMCXOAUT 3a CHET TOr0, YTO 3aro/IHEHME
Kamepbl N1abasa BOIOKHUCTbIM MaTepuanioM OCYLLECTBNAETCS NOCeA0BaTeNbHO B
FOPM30HTa/IbHO NIOCKOCTW, T.€. MYTEM Ha/IOXKEHWSA O4HOI0 BOSIOKHUCTOIO C/108
Ha ApYroi, a pasrpyska Kamepbl MPOMCXOANT B BEPTUKAIbHOM HarpaBneHun ¢
MOMOLLIbIO UrofibyaTon peweTkn 9 (puc. 1), Takum 06pa3om, YTO 0TOOP BOJIOKOH
BeJeTCA 13 KaXKAOro C/ios HacTunia. B pesynbTare CNOXKeHUs! KNOYKOB BOJIOKOH
BblpaBHMBAETCSA NIMHENHAsA MI0THOCTb CMECOBOI0 NMOTOKA U MOBLILLIAETCSA CTEMEHb
CMELLMBAaHMNSA BOSIOKOH.

PucyHok 1 — TexHonornyeckas cxema MmexaH13MpoBaHHOI0 pacxogHoro nabasa
[MpoBefeHO MoOAenupoBaHMe paboTbl MexXaHM3MPOBaHHbLIX PACXOLHbIX
na6asos [1]. PaccmoTpeHa pa3BepTKa KOMMOHEHTHOro HacTuna [2] v nonyyeHa
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MaTemaTuyeckas 3aBUCHMOCTb JIMHEHMHOW MJIOTHOCTH BbIXOAALLEro u3 nabasa
BOJIOKHUCTOTO NOTOKa Y(t) OT MTMHEWHOM MIIOTHOCTH MATaYOUIEro BOAOKHUCTOrO

notoka x(t):

d*y(t) dy(t) dx(t)
To—n t G +y@) =T =~ + Cx(®), (1),

rpe T, =2(n+ 1L, T,=(m+DIL, T,=mn+1)L+1,C,=2n+1),n-
YMC/IO CNIOEB; L — ayiMHa pacKiaiku; [— paccTosiHue OT UroJib4aTon pemeTKu 10
33/laHHOr 0 CeYeHusl.

JuddepennmansHoe ypaBHeHue (1) 6bu10 npeodbpa3zoBaHo Mo Slannacy

T,p%Y + T3pY + Y = TypX + C, X

Y PEIIEHO METOJ0M KaHOHHYECKOH (popMbl

pY = %E(QX — V)| - ToY + T1X. (2).

3arem 1o ypasreHito (2) mocTpoera CTPYKTYpHas cxema mogenu (puc. 2)
ana npunoxenus Simulink nporpammbl Matlab [3]. B 30He nutaHus natasos
Obl/1a BbIMOMIHEHA UMUTALMS Cy4anHOW HEPOBHOTHI BOJIOKHUCTOMO MOTOKA, A1
yero 6bIn mMcrnonb3oBaH 6110k «Random Number». B cpege Matlab HanmcaHa
nporpaMmMa 4715 ornpegeneHns KoapguureHTa Bapuauyi IMHEMHON NIOTHOCTU
BbIXOAALLEro 13 fabasa BOSIOKHUCTOro noToka y(t).

.
- oL
- N

PUCyHOK 2 — CTPYKTypHas cxema MoZenn

VccnepoBaHust nposogunucb ansa nabaszos JIPM-25LL n JIPM-40LL.
MexaHN3MpoBaHHbIE PacxXoAHble nabasbl 3TUX Mozaened OT/INYAOTCA 06bEMOM
Kamepbl, CNiefoBaTtesibHO, U A/IMHON packnagku L. [Tpu mpoUunx paBHbIX YCN0BUAX
ObINX MOMTyYeHbI Pe3yNnbTaThbl, NPeAcTaB/eHHble B TabuLIe.

Tabnuua — Pe3ynbtartbl MOAeMPOBaHUA

Yucno KosthpuumeHT Bapuauum CV KoahdmupmeHT K, nokasbiBatoLLMA BO CKOIbKO
CNOeB n | NIMHENHON NNOTHOCTY BbIXOALLENO | Pa3 HEPOBHOTA BbIXOASALLEro 13 nabasa

13 nabasa BO/IOKHWCTOrO NMoToKa BO/IOKHUCTOrO MOTOKa MeHbLLE HEPOBHOTbI
MUTAKOLLEro NoToKa

JIPM-25LL JIPM-40LL JIPM-25L1 JIPM-40LL
20 0,143 0,135 1,40 1,48
30 0,125 0,118 1,61 1,69
40 0,112 0,105 1,79 191
50 0,103 0,091 1,94 2,19
60 0,095 0,077 2,10 2,61

AHanu3 pe3ynbTaToB MO/ENMPOBaHMS MOKasaa, YTO mpu YBENUYEHWUU
yKcna cNoeB BOMIOKHUCTOrO HacTUMa KO3(uLUMeHT Bapuaumn CV ymeHbLLAeTcs,
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a Koath(umumeHT K yBennmymBaeTcs, CnefoBare/ibHO, MPOUCXOAUT BbipaBHUBaHME
npoAykKTa Mo JimHeAHON NNOTHOCTW. [MpuyeM 6O0NbLUMIA  BblpaBHUBAOLLMIA
ahgpekT nmeet nabas JIPM-40LL. Kak BugHoO 13 Tabnuupbl npy HebOoIbLLOM YnC/e
cnoes KoapduumneHT K ana nabasa JIPM-40LL Bcero nvwb Ha 0,08 60/1bLUe, Yem
Ana nabasa JIPM-25LL. C pocTom ymcna cioeB 3ta pasHuLa YBENNYMBAETCA U
npu 60 cnoax yxe pocturaetr 0,51. TakMm 06pas3om, ecnv Mo3BOJSAET
MPOV3BOACTBEHHASA NJIOWAAb, TO Ny4lle 1Cnosb3oBaTh adas JIPM-40LL, ecim
HEeT, TO MOXHO YCTaHOBUTb flaba3 JIPM-25LL1, KOTOpbIil TakXKe MoKasan XopoLLMii
BblpaBHMBaOLMIA 3(IEKT.

CnuncoK NCnob30BaHHbIX UICTOYHUKOB:

1. CeBoctbaHOB  A.['.  CeBocTbaHOB [1.A.  MopgennposaHue
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YAK 677.075
XYOOXXECTBEHHO-TEXHOJ10I MHYECKWE PELLEHANA
MNP NMPOEKTUNPOBAHNIN TPUKOTAXHbBIX NOJIOTEH
N N3AENNIA B CTUNE FPAHX

CmupHosa A [l., Ty6onywknHa A.l'.
Poccuincknii rocyaapCTBeHHbIN yH1BepcuTeT um. A.H. KocbirnHa
(TexHonoruw. AnzaiiH. Nickyccteo), Mocksa

B coBpemMeHHOM Mupe MOJbl OFPOMHOE KO/IMYECTBO CTWU/E, HO OAWH U3
HUX CTOMT OCOOHSAKOM, NOCKOJIbKY 3TO CTW/b BYHTapei 1 aHTUrnamypa — rpaHx
(oT cnoBa grunge — HENPUATHbLIA, OTBPATUTENbHLIA). TPOTECT MOMOAEXHON
cy6KynbTypbl 90-X rofos XX Beka nopoaun Hoeble hopMbl, 06pasbl, naen. Bo
MHOTOM OYHTapCKUA CTU/b OTTAIKMBA/ICA OT aTPUOYTMKM XWUNMNU U MaHKa —
[JIMHHbIE BONOCHI, BBITAHYTbIE CBATEPA U PBaHbIe PKMHCbI, ogexaa second hand,
rpyoble 60TMHKWA. K 3TOMYy [06aBUNNCH HEOPEeXHble CTPWKKKA C 3((eKToM
CMyTaHHbIX, HEeMbITbIX BO/OC, pa3opBaHHble MnaTbsd U pybalKu, NUHANbIE
(hyT60NKM, MATble BPIHOKM CBOOOAHLIX MOKPOEB, BOEHHble OOTWMHKMK, KPYMHble
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MeTa//IMYECKME YKPALLIEHUS, KYPTKU M3 MATON, NOTPECKaBLUENCA KOXW WIn
rpyobIX TKaHel, MpayHbIX, «FPSA3HOBATbIX» pacUBeToK [1].

Hapountasds HeOpexHOCTb, MOHOLUEHHbIA BWA, MOTEPTOCTW, [AbIpbl,
3annaTtku M HUTKKW, Topyawme W3 TKaHM — BCE 3TO CTWIb TpaHX,
CUMBONM3NPYIOWMIA  NPOTEeCT  rnamypy M POCKOLWK,  OTPULAHOLLNN
06LLEeNPUHATbLIE HOPMbI BHELLHEr0 BUAa.

Llenbto  faHHOW paboTbl  ABMASETCA WCCNeAoBaHME  XYOAOXECTBEHHO-
TEXHOMOrMYECKNX NPWEMOB MPU MPOEKTUPOBAHMUM TPUKOTAXKHbLIX MOSIOTEH U
N30ENNIA, CO34aHHbIX B CTU/E FPaHX.

CTunb rpaH>X NMeeT YETKME, APKO BblpaXXeHHbIe XapaKTepHble YepThbl.

MHOrocnomHoctb. MOXHO HageTb ABe (YTOONKM pPa3HON (OPMbI
OZLHOBPEMEHHO, a CBepPXY HUX eLLE N XXUMEeTKY. V1 HeBaXXHO, 3a4em 3TO CAenaHo,
Ana KomdopTta, co3haHus onpefaenéHHon (opmMbl MAKM NPOCTO, YTOObLI ObIIO
Tensee. YemM MHOrOC/I0iHee — TEM JyuLLe.

Y 006CTBO U KOM)OPT — OCHOBa TPeHAa.

AheKT «BeLLb ¢ 6apcKoro nnedax». MpaHX — 370 o0Aexaa, He noaxoasLas
no pasmMepy, co3garollas OLLyLeHMe TOro, YTO YenoBeK AOHALUMBAET YbW-TO
Bewn. E€ coyeTaHne C KOPOTKUM TOMOM, JlerMHCAMM WM LLIOPTaMU He dacT
06pasy cTaTb MeLlKOBaTbIM U 6ecthopMeHHbIM. OBepcain3 — rnaBHbIA 3N1EMEHT B
pasMepHON ceTke.

HecTaHfgapTHOe  coyeTaHWe — pasHbIX  TuUnoB  matepuana. [lo
nepBoHava/ibHOM 3a)yMKe, OfleBasiCb B CTUME IPaHX, YeNI0BEK He 3HAET HUYEro o
NPaBUIbHOCTM CoYeTaHUI. Tak YTo HeobA3aTeIbHO M3yYaTb Kakue TKaHU CTOUT
KOMOWHMPOBATb, a Kakne HeT. MOXXHO CMefio HOCUTb LLEPCTSAHOM XXMUET NoBepx
HEeXXHOro NIErkoro wndoHa.

MpurnywéHHble OTTEHKW. HApKMe MPUHTbI B TpaHX-obpase 60/bLUas
PeaKoCTb, HEOHa BOOOLLE He OblBaeT. LiBeTa NpenMyLLECTBEHHO HaTypasibHbIe,
TEMHbIE N He Kpuyatlue.

CocTtapeHHas ogexpaa. OHa MOXeT OblTb M HOBOW, HO WCKYCCTBEHHO
COCTapEeHHOMI, a MOXET NoAdMpPaTbCs U B CEKOHA-X3HAE. [blpbl, HEPOBHbIE Kpas,
TopyalMe LWBbl, 3anjaTtku, BbIUBETIIAA TKaHb, KaTbIWKM, MOTEPTOCTb —
OCHOBHbIe ieTa/In rpaHXXa.

Y Kaxaoro [joma BbICOKOI MOAbl eCTb CBOM KONMEKLMM B 3TOM CTUNE. Ha
puc. 1 npuBeaeHbl TUNUYHbIE NPUMEPbI TPUKOTaXKHbIX M3AENNIA B CTUME FPaHX

12].

PUCYHOK 1 — BepxHuiA TPUKOTaX B CTU/E FPaHX.
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OunzaiiHep,  co3faBas  XY[OXECTBEHHbIA  00pa3,  BbICTpauBaeT
OMpefesieHHy0 KoHuenuuio. Ans ee (POPMMPOBaHUS CYLLECTBYET OAUH W3
K/IKOYEBLIX MHCTPYMEHTOB — Mya6opa (moodboard) — Habop oTorpaduin
KapTUHOK, OObeAUHEHHbIX OAHOW TEMaTUKOW, OAHWUM HaCTPOEHWEM, OAHOW
MbIC/IbIO.  DTOT  XYAOXECTBEHHbIA  Npvem  NOMOoraetT  MpPoYyBCTBOBATb
npegnonaraeMyto NanTpy, Hanpumep, KoNeKUUa KapTUHOK, XapakTepusytoLas
3anax OCEHHWX JIMCTbEB, MOMEBble LBETbl B TIMHAHOM KyBLUMHE, LOCKU C
06/1e3/10/1 Kpackown, ropsaumini koge 1 Tennblil Nned, naBaHAo0BOE Mose, MAMKAN
CBUTEP KPYMHOW BSA3KM — BOT BU3Ya/IN3MPOBaHHbIA 006pa3 CTUNA TpaHX,
HernamypHblid, KOMYOPTHbIA U MHOTOC/TOMHbIN.

[Mocne onpeaeneHNs LUBETOBOW NaMTPbl  Au3aiHepy HeobXoanmo
OrMpesennTbes ¢ (POPMOiA, CUNYITOM. BO3MOXHO 3TO OyAeT — npefHaMepeHHO
pBaHble 30Hbl MOBCEMECTHO, MOTPENaHHble Kpas, MOBEPXHOCTb MOMOTHA C
LUIMPOKMMM TOSI0CaMU U KPYMHBLIMW NMETASMW, CNYLUEHHbIA pyKaB, W3denve
pa3mepa OBepcais.

TexHonor-geccuHartop, 6asvpysAcb Ha CO3[4aHHOM  XY[0XKECTBEHHOM
obpase, npenslaraeT TEXHONOTMYECKOe pelleHVe B BUAE KOHKPETHOro
nepensieTeHNss TPUKOT&KHOrO MNOMOTHA WAW  U34ennsd, C  NPUMEHEHUEM
LOMNOMHUTENbHLIX  TEXHOMIOTMYECKUX — Onepauuii  netneobpasoBaHus  Un
neT/ienepeHoca, ¢ UCNo/b30BaHWEM ONpPeAeNeHHOro T1Ma BO/IOKHA NOAXOAALLel
NNHENHOW NNIOTHOCTMW.

B paHHO paboTe OblnM cobpaHbl WM M3y4YeHbl Hambonee 4acTo
NMPUMEHsiEMble TEXHOIOTUYECKNE NMPUEMbI NMPU BA3AHUN TPUKOTAXKHbLIX MOMOTEH
N U3OENUA, UMEIOLMX XapaKTepHble YepTbl CTUAS FpaHXK. Tak, ANna co3faHus
KPYMHbIX OTBEPCTUIA B HYXXHON NOKaUMM TPUKOTKHOIO MOMOTHA MOXHO
MCMOMb30BaTb COYeTaHue MepensieTeHNA rnafgb M axypa, Korja HekoTopble
HOBble METIN MPOTArMBaKOTCA CKBO3b CTapble He TOIbKO CBOEro, HO U COCeAHMX
MeTeslbHbIX CTOMIBUKOB TOrO >Ke WAM MpeALlecTeyrowero paga. Mpuuem
CYLLIECTBYET HECKO/IbKO XapaKTepHbIX C/yyaeB rnepeHoca netesb, NpyY KOTOPOM
BapbUPYeTCA Hanpas/ieHWe MepeHoca, KOMMYeCTBO Y4acTBYHOLWMX B NpoLecce
nrn, uncno psgos (puc. 2a). CnegosaTenibHO, NEPEHOCOM MeTesb C O4HUX U1 Ha
OpYrne MOXHO [OCTUYb &XKYPHbIX PUCYHKOB B TPUKOTAXKE, CYXEHUS U
pacLUMPeHNs TPUKOTAXXHOI 0 NOMOTHA, penbedHbIX 3PMEKTOB B BUE OYropKoB U
BUHTOBbIX Ba/INKOB [3].

AXYPHbIA 3PQeEKT € YBENMYEHHbIMM OTBEPCTUAMU MOXKHO MOMYUUTb,
MCnonb3ys W Apyroe nepenjeTeHne — NnatMpoBaHHOe.  [puMeHss
NIaTUPOBOYHYIO HUTb 60/1ee TONICTYHO, YEM FPYHTOBYHO, MOJTYHUM TPUKOTXKHOE
MOMIOTHO C pas3IMyHbIMK npocsBeTammn (puc. 26). MNpu BbipaboTKe NepekugHoin
NNaTUPOBKOW  &XYPHbIX PUCYHKOB NAATMPOBOYHAsA HWUTb He  A0/KHA
Ky/IMpoBaTbCA Ha TeX Urnax, rae oHa He obpasyet netens [4].

MnTaumsa axkypa npeccoBbiMU NepensieTeHNAMU AOCTUTaeTCA CO34aHNEM
B TPMKOT&XXHOM MO/I0THE MPECCOBbIX MEeTe/b BbICOKMX MHAEKCOB (puc. 2B). M3-3a
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CTPEM/IEHNS] HUTE HABPOCKOB BbIMPAMUTLCA METENbHbIE CTONOUKKU TNagw
OTOABWIalOTCS OT NMPECCOBbIX NeTeNb, 06pa3ys NPoCcBeT
Homipy)  easaessss LM

]
f o A

PUCYHOK 2 — AXYPHbIA 3PPeKT «OTBEPCTMSA» Ha MpUMepe pasHbIX
nepensieTeHn.

OfHUM U3 Xy[0XeCTBEHHO-TEXHO/IOTMYECKUX MPUEMOB MpPU BA3AHUU
MOJIOTEH B CTWJ/IE TPaHX MOXET BbITb UCMO/b30BaHME MOMNepeyHo-CoeAMHEHHOIO
TPUKOTaXa, BblpaboTaHHOI0 Ha 6a3e Ky/IMPHOW rnagmy Masion NA0THOCTU. BaxkHo
TakXXe NpaBuIbHO NoAGMpPaTh BUJ BOJIOKHA (aKpui1, MOXep, MONyLIepCTb U T.4.) U
ero /IMHeNHY NOTHOCTb.

Ha OCHOBEe NpOBefeHHOro aHain3a MOXHO Ccfenatb BbIBOJ, UTO Mpu
MPOEKTUPOBAHUUN TPUKOTAXKHbIX MOMIOTEH N U3AENNiIA, CO34aHHbIX B CTU/E IPaHX,
HY>XHO MATW MO3TanHO OT KOHLUenuun obpasa vepes hopMupoBaHmne NamTpbl K
TEXHOMOrMYECKUM npremam LeccruHaropa.

CnuncoK Ncnonb3oBaHHbIX UICTOYHUKOB:

1. https://en.wikipedia.org/wiki/grunge

2. https:/[fammeo.ru/articles.php?article_id=1124

3. Wanos WN.N., Oanmmposny A.C., KygpasuH J1.A. TexHonorus
TpukoTaxa. — M.: Jlernpom6biTnagar, 1986. — 376 c.

4. ®ommHa O.IN., MNMueknHa C.W., Ty6onywknHa A.I'. OanHapHbIi
KY/IMPHBIA  TPUKOT&X  NIATUPOBAHHBLIX MEPEnieTeHnd € ABYX/ULEBLIM
pacrnonoXeHvem OCTOBOB neTesib. B c6opHuke: COOPHUK  Hay4yHbIX
TPYZAO0B, NOCBSILLEHHbIA 75-NeTUI0 Kaeapbl MatepranoBefeHns U TOBapHOW
akcnepTusbl. nof ped. Lyctosa HO.C., bynaHoBa A.W., KypaeHkosoi A.B..
Mocksa, 2019. C. 151-155.

© CmupHoBa A 4., TybonywkuHa A.T"., 2020

YK 004.065 }
3NEKTPOHHbIN YYET OBOPYOBAHNS B OPFAHW3ALIAN
HA MTAT®OPME 1C: MPEAMPUSATME 8.3

CmonsHuHoB K.M., CemeHoB A A.
Poccuitckuid rocyfapcTBeHHbI yHBepenTeT M. A.H. KocbirnHa
(TexHonoruw. [imsaiH. ckyccTB0), Mocksa

B HacTosllee BpeMs MHOPMALMOHHbIE TEXHONOTMN U CUCTEMbI OYEHb
ObICTPO NporpeccupytoT. Kaxkabli AeHb Ha PbIHKE MOSBMSIETCA YTO-TO HOBOE,
MMetoLee HOBbIA  (DYHKUMOHaN, 60/ee COBEPLUEHHbIA W YAOOHbLIA B
ncnonb3oBaHUM. KOHEYHO XKe, B MepBYHO Oyepedb Ha HOBOe 060PYAOBaHME
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CTapatoTCAa MepexoamnTb KOMMepYecKue MNpeanpuaTvs, KOTopble MNPUMEHSOT
pasnn4yHoe ob6opynosaHue. Korja B CBeT BbIXOAUT YTO-TO HOBOE, TO YCTapeBLUYHO
TEXHMUKY OOHOBNAIOT Ha 60/1e€ MOLLHYHO U 3PQeKTUBHYHO. MMbITaTbCA BECTU BECb
yyeT HOBOM M CTapoi TEXHNKW BPYUHYHO A0BOJIbHO 06PEMEHUTESIbHO, TaK Kak 3TO
[0CTaTO4MHO A0r0 M TPYA03aTPaTHO. PYYHOI yUeT TeXHUKN MOXKET MPUBECTU K
ownbkaMm, Hepouyetam, a TaKXKe Bbl3BaTb CIOXHOCTb MPU MOUCKE HYXXHOrO
060pyA0BaHNA NN NHBEHTApU3ALMN,

B cooTBeTCTBUM C 3TUM, ObII0 MNPUHATO pPeLleHWe pa3paboTaThb
CreLmanM3npoBaHHY0 KOH(PUIypaumio 31eKTPOHHOro yyeTta 060pyAoBaHUS B
opraHusaumm  Ha  nnatpopme  1C:  Tlpeanpuatne  8.3.  Co3gaHue
creLmanM3npoBaHHOM KOH(Urypauumn ans 3neKTPoOHHOro yyeta 060pya0BaHus
MO3BOJIUT OTCNEXMBATb PAaKTUYECKOE «NepeMeLLeHne» TEXHUKM, ee Halmume Ha
CKnage nnu eé pasmeLleHve no KOHKPETHbIM KabHeTaM, NoslyyaTb MrHOBEHHYHO
NH(OopMaLNIo 0 eé COCTOAHWN, CTaTyCce peMOHTa U T.M. OAHa 13 caMbIX FaBHbIX
BO3MOXKHOCTeW nnaTdopMbl 1C 3aK/OYaeTCa B TOM, UTO OHa «OTKpbITa». ATO
3HAYUT, YTO B /OO0 MOMEHT MOXXHO BHECTU KOPPEKTUPOBKM, AOPAOOTKM MO
YNyULLEHWIO PaboTbl NPorpaMmbl B 3aBUCMMOCTU OT OCOOGEHHOCTEN KOMMaHUU 1
Tpe6oBaHWiA. Mnatopma NO3BOMNUT YUeCTb MOXENaHNA 3aKa3umKa 1 pacLUMpUTb
(hYHKLUMOHaN NPUKNALHOTO pPeLleHns Tak, Kak 3T0 NoTpebdyeTcs.

Brnarofaps paspabarbiBaemMoin KOHUIypaLuum, Ha NpesnpUsTUn NoABATCS
LLIMPOKME BO3MOXKHOCTM MO (DOPMUPOBAHMNIO OTHETOB O Pa3MELLEHUN TEXHUKM, eé
COCTOAHUM N 6e30MacHOCTU (CPOK CMy>6bl M T.M.), a TaKXXe Mo MPOBeAEHMIO
aBTOMaTM3MPOBAHHOW MHBEHTapM3aLuMn C UCMONb30BaHNEM TEXHOMOTMN LUTPUX-
KOAMPOBaHMA N TaKUX COBPEMEHHbIX YCTPOWMCTB, KaK CKaHepbl LUTPUX-KOAa U
TepMuHanbl coopa AaHHbIX. Pa3pabaTbiBaeMast MH(opMaLMoHHas 6a3a 1C 6yaeT
Mo3BONATD:

a) BHOCUTbL/pefakTUpPOBaTb/yaanaTb [fAaHHble 06 WCNOMb3yemMol Ha
NPeanpuATAN TeXHWKe (HanMMeHOBaHWEe, WHBEHTAPHbIA HOMEp, LUTPUX-KOA,
[AOrOBOP MOCTaBKW, (hOTO, CTPYKTYPHOE noApasfesnieHne, MartepuasibHo-
OTBETCTBEHHOE NINLL0, MECTOHAXOXAEHNE U T.4.);

6) [OKyMeHTMpoBaTb  MNOCTYMJeHue/nepemeLleHne/cnncaHmne/peMoHT
TEXHUKM;

B) (DOPMMPOBATL ITUKETKN CO LITPUX-Kodamu (puc. 1);

r) opmMMpoBaTh NHBEHTAPM3ALMOHHbIE N MPOYNe OTYETHbIE BELOMOCTH.
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[Fhan & 4101 TaTT

i (Minoesynea 1, wafi 510 fyusfives novsseme) 1

PucyHOK 1 — ®opmMunpoBaHUE ITUKETKN C UHBEHTapHbLIM HOMEPOM W LUTPUX-
KOLOM

PaspabaTtbiBaemMoe MNPUKIaAHOE pelleHWe  A0/MKHO  obecrneymBatb
cnepyrowme yHKUNOHa/IbHbIE BO3MOXHOCTH:

co3[aHune 1 BefieHVe MepapXmyecKoro crpaBoYHMKa pas/IMYyHOM TEXHNKN,
KOMMbKOTEPHbIX YCTPOWCTB U T.1.;

3aBOAUTbL KapTOYKWM 3/IEMEHTOB CrpaBOYHMKA HOMeHKatypa, KoTopble
OyayT cogepxkarb: HaMMeHOBaHME TEXHUKM WU KOMIEKTYHOLLEro YCTPONCTBa,
CBefeHVs MO [OroBopy MOKYMNKKW, MHBEHTapPHbLIA HOMep, (hmpMy-npojasew, 1 eé
KOHTaKTHbIE [laHHble, reHepaTop YHUKaIbHOTO LUTPUX-Koda U T.4,.;

co3jaHuve 1 BefleHVe NepapXmyeckoro crpaBoYyHMKa KOMMIEKTYIOLWMX Ans
MK;

co3jaHve W BefeHWe WepapxXnMyeckoro CrpaBoYHMKA CTPYKTYPHbIX
nogpasaeneHnini BY 3a;

co3faHne M BefeHWe 3/1eKTPOHHOro AOKYMEHTO0060pOoTa C OTPaXKEHWeM
MOCTYMN/IEHNIA TEXHWUKN, €€ MepeMeLleHns U3 O4HOro MOMELLEeHUA B [APYroe,
cnuncaHus;

aBTOMaTM3NPOBaHHOE MPOBeAeHWEe WHBEHTapu3aLuum ¢ UCMosb3oBaHNEM
CKaHepa LUTPMX-KOoAa unv TepMuHasa coopa faHHbIX;

(hopMUpOBaHME LETa/IM3NPOBAHHbLIX OTYETOB: MOJHBIN NMepeYeHb TEXHUKM
C rpynnupoBKamu Nno Npunucke, no gupmam-npogasLam, no gartam 3aKynku u
T.4.;

MOWCK MO KOHKPETHOMY YCTPONCTBY Unn MK, 0TBETCTBEHHOMY NNLLY U T..

MpenMyLLLEeCTBOM AaHHOW KOH(UIypaLuun SBASETCA TO, YTO OHA NO3BOSIUT
MaKCUMa/IbHO JIerko BECTU YYeT TexXHWUKKW, Tpebys npu 3TOM MUHUMYM
BpeMeHHbIX 3atpar. Cpega peanunsauyumn 1C: MpeanpusaTtue 8.3 Gbiia BblbpaHa
ncxoas n3 Toro, Yto 1C o6nagaeT MakcMMabHOW «rMOKOCTbIO», KOTopas AaeT
BO3MOXXHOCTb  CO3[4aHWA  KOHMrypauum nopg WHAMBUAYaA/bHbIE 33434y
opraHusauun.

YuutbiBas wmpokonpounbHocTh 1C: [Mpeanpusatns 8.3, npouecc
nepegayv AaHHbIX B Apyrve MnOACUCTEMbl TakuMe KakK YYeT maTepuasibHbIX
cpeacTs, 6anaHcoBas CTOMMOCTb 000pYyAOBaHWA He MOTPebyeT HanmcaHus
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[OMOSIHUTENBbHLIX ~ MPOrpamMMHbLIX — MPOAYKTOB MO  KOHBepTauumM U3
paspabaTbiBaeMOM CUCTEMbI B APYrne MPUIOXeHWs MNaHOBO-(PMHAHCOBOIO U
OyXrafiTepckoro y4yeta npeanpuaTus.

[MprmeHeHWe pa3pabaTbiBaeMoro CrneunaiIn3npoBaHHOro MPUKIAAHOIo
peweHns, 6asmpyrowierocd Ha nnatopme 1C: lMpeanpustue 8.3, No3BOAUT
NoboM opraHM3aLmmn Nerko MHTerpMpoBaTthb ero B CBOK I T-NMHDPaCTpyKTypy, a
TaKXe MOZEPHM3MPOBATb N MOAAEPKMBATb. Takum 06pa3oM, Cco3faHue [aHHOM
KOH(hMrypawmmn aBnseTca akTyasbHOW 3agaqei.

© CmonaHuHoB K.M., CemeHoB A.A., 2020

YK 685
MEPCMEKTVBbI JEKOPVPOBAHUSA JTASEPOM
NOMALLIHE/ OBYBW

CHuuap J1.P., JlegeHesa UN.H.
PoccuiAickuii rocyaapCTBeHHbIN YHUBepeUTET MM. A.H. KocbirmHa
(TexHonorun. AmsaiiH. ckyccTBo), Mocksa

B npon3BoacTBe 06yBU A4N5 LOMa UCNOMb3YHTCA pas/inyHble MaTepuaibl,
HO Hamnbonee pacrnpocTpaHeHbl HaTypasibHble. OCHOBHbIMU U3 TaKUX MaTepuanoB
ABNAKTCA KOXKa, BOMNOK [2]. [omallHAs 06yBb M3 KOXW, BOWOKa o6nagaet
XOPOLIMMM TUTMEHNYECKAMU W Tennogmsnyecknmy ceocteamun [3]. Ans
pacLUMpeHns aCCOPTUMEHTA BbIMyCKaeMbIX U3LE/INIA N3 BONIOKA, MOBbLILLEHUSA NX
KOHKYPEHTOCMOCOBHOCTH, Y/y4lleHUss KavyecTBa, He0OXOAMMO MNpPUMEHEHMe
HOBbIX TEXHONOrNA B 0651acT AeKopupoBaHus [4]. YNydlmnTb 3CTETUYECKME
cBoicTBa 00yBM BO3MOXXHO 3a CYET MOBEPXHOCTHOM 06pabOTKM MaTepuasioB
MCMNONb3ys COBPEMEHHOE Na3epHoe 06opyaoBaHue [3].

B HacTosLLee Bpems nasepbl HaXo4AT BCe 60/1ee WMPOKOe NPUMEHEHNVE B
06paboTKe MaTepuanoB, WCNOMb3yEMbIX [N W3rOTOB/EHUS OOYBHbIX W
KOXrasiaHTeperHbIX n3genvii. Bo Bcex npoueccax nasepHor 06paboTKm aHeprus
Na3epHOro ny4ya B3aMMOLENCTBYET C MaTepuasioM 1 onpegenieHHbIM 06pa3om ero
npeobpasyet. JlazepHas 06paboTKa KOHTPOMMPYETCA NapameTpamn A/NHbI
BOJ/IHbI, MOLLLHOCTW, paboyero UMKa v 4acToTbl MMMY/bCOB Nla3epHOro nyya [5].
Tvn matepuana U YpPOBEHb MOLLHOCTM fia3epa onpefensieT MakCUMasibHYH
rNyouHY 1 CKOPOCTb rPaBMpPOBKN. MNpriMeHMMble asepHble NpoLeccbl 06paboTKm
MaTepuasioB: nasepHas rpaBypPOBKa, /la3epHas peska, nasepHas MapKMpoBKa.

[N rpaBMpoBKK BOINOKA NCMONb3YHOTCA yrnekucnotHble (CO,) nasepsl.
CO,-nasep MMeeT B OCHOBE 3anasHHYK CTEK/ISHHYKO KO0y, B KOTOPYH MOA
[laB/ieHneM 3aKadaHa cMecb U3 rasoB COy, N2 1 He, CKNOHHbIX K MOHM3aUUK Nog,
BO3JENCTBMEM 3MIEKTPUYECKUX MMNYNbCOB. Pa3psfbl MOCTynarT BHYTPb OT
6/10Ka po3Xura, NoACOeLNHEHHOIO K TPYOKe, N aKTUBMPYIOT rasoByto cCpedy, B
pesynbTaTe Yero Ha4MHaeTCs NpoLecc 06pa3oBaHUsA a3epHOro fyya. J1asepHblia
MOTOK, BbIXOAALLMIA 13 ra3oBov TPYOKM, NPOXOAUT Yepes ONTUYECKYHD CUCTEMY
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N3 Tpex OTpaXKaroLmx 3epKas, KOTopas CyXaeT ero [0 TpebyeMbIx napameTpos,
npespawas B CBETOBOE MATHO Ha MOBEPXHOCTU MaTepuana. V13-3a manoro
AnameTpa, KOHLEHTpaums TeMnepatypbl 1 MOLHOCTW U3/TyHeHNS B TOUKE pe3a
OYeHb BbICOKa, NO3TOMY /y4 3a JONM CEKYHAbI BbIXXUIaeT NOBEPXHOCTHbIN C/I0W
mMartepuana Ha 3aflaHHyt0 rnyouHy. MepemMeLLascb C BbICOKOW CKOPOCTbIO, /yY
CO3[aeT Ha n3genuax Tpedyemoe nsobpaxeHune (puc. 1) [1].

NOBEFXHOCT

deceyr
g

Marepwan

PucyHok 1 — Bo3gaeiicTBue nasepa Ha MaTepua.

OCHOBHble NapameTpbl MpoLecca Nna3epHON MOBEPXHOCTHON 06pPaboTKM
BOW/OKa:

MOLL{HOCTb /1a3ePHOI0 U3My4eHust (3HEPrusa Na3epHOro N3ny4YeHuns, yactora
CNefloBaHMS UMMYNbCOB, A/IMTENbHOCTb UMY bCa, hopma UMMy bCa);

BpeMsi 06/ly4eHns (HenpepbiBHOE W3/TyY4eHWe — CKOPOCTb 06paboTKMu,
MMMYNbCHOE U3NyYeHne, YacToTa U A/IMTENbHOCTb UMY bCA);

AnameTp nATHa POKYCUPOBaHWS;

pacnpejeneHne MOLWHOCTI Mo 06/1y4aeMOoin MOBEPXHOCTW.

CO,-nasep ABNSETCA OAHMM U3 CaMbIX MOLLUHbIX /1a3epoB, paboTaloLMX B
HEMpepbIBHOM  PeXnme reHepauum W3NyYeHUss U OAHUM U3 Hambonee
3 heKTMBHbIX [5].

Mpenmywectea CO,-nasepa Ans 06paboTKM MaTepuasnos:

CKOpPOCTb 006paboTKW: OAHOC/MOWHbIE MaTepuabl ObICTpee pPacKpouTb
Na3epoM, YeM HOXKOM;

ya06CcTBO paboTbl: nasepHasd 06paboTKa OGECKOHTaKTHas WU He TpebyeT
NPUMEHEHNS AONOMHUTENBHOIO MHCTPYMEHTA,;

KayecTBO 00pabOTKM: fasepHbIA Nyd pacnniaBnseTr maTepyan U B
pesynbTaTe MOMyYatoTCA UYWUCTble, MPEBOCXOAHO OMaBNEHHbIE  KPOMKW.
["paBMpPOBKa He CTUPAETCA CO BPEMEHEM;

BO3MOXHOCTW [M3aliHa: Na3epoM MOXHO KayeCTBEHHO Bblpe3aTb WK
BbIrPaBMPOBaTh C/I0XHbIE FTEOMETPUYECKME (IMTYPbI, TEKCT /I060ro pasmepa.

Ona  ynydleHns 3CTeTUYECKMX CBOWCTB AoMalluHeld 00yBn npu
AEeKoOpUpoBaHUM Heobxoanmo nofgobpatb ONTUMa/IbHbIE PEXUMbI Na3epHON
06paboTKM KOXM W BOWIOKA, NPW KOTOPbIX BO3MOXHO MOBbILUEHWE KayecTBa
06paboTKM 1 CKOPOCTb M3rOTOB/IEHMS NPOAYKLNN.

CnK1COK MCMob30BaHHbIX MCTOYHMKOB:

1. B. A. Anekcees, A. B. YconbleBa, B. I'l. ¥conbues. VccnegosaHue
KayecTBa MOBEPXHOCTU 0OYr/MBaeMbIX MaTepuasioB Npu nasepHo 0b6paboTke.
BecTHUK VX' TY nmeHn M.T. KanawHrkoBa 2017 r. Ne4 cTp.31-37.
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2. CHuuap /1.P., PbikoBa E.C. KoHuenums KOHCTPYKLMIA foMaLlHe 06yBY
N3 COBPEMEHHbIX MaTePUAsIOB. - TeXHUYECKME HAYKWN: NPO6/IeMbI U peLleHus: co.
CT. no wMatepuaniam XXX1 MexayHapoaHOW — Hay4HO-MPaKTUYEeCKOM
KOH(pepeHLMN «TexXHNYecKme Haykun: npobnemsl 1 peleHus». - Nel1(29). — M.,
N3a. «MHTepHayka», 2020 (PUHLL) cTp.48-53

3. CHuuap J1.P., NepeHeBa V.H. MepcrneKTrBbI AEKOPUPOBaHWS LOMaLLHEN
00yBM 13 BOIJIOKA /1a3epOM. — Hay4HbI 3M1IEKTPOHHBIV XypHan «MepuamaH». -
Ne2(36). 2020 cTp.135-137

4. OngblpeBa A. C., JlegeHeBa W. H. WccnegosaHne Tennogm3nyeckmx
CBOWCTB BOI/MOKA KaK Martepuana ans Bepxa 06yBu [TekcT]// KoXxeBeHHO-
00yBHas NPOMbILWIEHHOCTb. — 2013, — Ne 1.

5. XapaHxesckuii E. B., Kpueunés M.[. dusnka nasepos, fasepHble Tex-
HOMIOrMM N MeTOAbl MaTeEMaTUYeCKOro MOLENMPOBaHUS Na3epHOro BO3AeNCTBIS
Ha BeLlecTBO. Y4yebHoe nocobue. Mog obuwen pepakumein . K. aneHko.
keBcK: M3a-B0 “YamypTckuid yHueepcuteT”, 2011. 187 c.

© CHuuap J1.P, legeHesa 1.H., 2020

YK 677.017 § }
OLIEHKA MEXAHWNYECKWX CBOVICTB TKAHE OKC®OP[
NOC/E JENCTBWNSA ECTECTBEHHOW CBETOMOIr O/l

Cokonosa [.A., KypaeHkosa A.B., bynaHos A.U.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. VckyccTBo), Mocksa

TkaHb OKcthopf ABMSETCA WMHHOBALMOHHBLIM MaTepuasioM, OT/MYaeTcs
0CO6bIM MNETEHNEM W BbICOKMMU 3KCMyaTalMOHHLIMWN XapaKTePUCTUKaMU.

Y [aHHOro marepuana pasHoobpasHas cdepa NMPUMEHEHUS, HO BCE XXe
OCHOBHOW C(hepoil ABNAETCA MPOM3BOACTBO CMOPTMBHOW W AETCKON OfeX[bl.
TakKe 4acTo UCMOMb3yeTcs B TYPUCTUYECKOM CHapPsHXKEHMU U B Meb6enbHOW
NPOAYKLMN.

OfHakKo yvalle BCEro OHW MCMOMb3YKTCA A/ U3rOTOBNEHUA NanaTtok W
KypTOK. B CBA3M C 3TMM BaXXHbIM MOKa3aTeNleM KayecTBa fAaHHbIX TKaHein
ABNSIETCA YCTOMUMBOCTb K BO3AEMCTBMIO BHELLUHMX (DAKTOPOB OKPYXKatoLeit
cpefbl.

Ona npuaaHus TKaHW BOAOOTTA/IKMBAOLLMIA CBOMCTB C BHYTPEHHEN
CTOPOHbI  OHa  Ob6pabaTbiBaeTCA  MPOMMTKaMW M3 MOAWypeTaHa U
NOMMBUHUAIXNOPMAA.

B pesynbtate 06pabOTKM Ha MOBEPXHOCTU MOMOTHA 06pasyeTcs
nofMMepHas NieHKa, KoTopast 3alMLLaeT n3aenue ot JOXKAs, CHera u BeTpa.

Ona wvccnegosaHnst 6binv BblopaHbl 4 TKaHW OKcoph pasvyHoin
MOBEPXHOCTHON MNOTHOCTW: o6pasey, 1 — 1650 r/m?, obpasey, 2 — 600 r/m?,
o6pasel, 3 — 210 r/m?, obpasett 4 — 200 r/m?,
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O6pa3eL 1 — camas NNOTHasA TKaHb, OUYEeHb TAXKENas, C XXeCTKOM (haKTypoia.
cnonb3yeTcq B KayecTBe martepuana A/ MOLMBA TEHTOB, a TakKXe CYMOK,
PIOK3aKOB, YeMOAAHOB, a TakXe [N 4Yex/I0B Ha CHEeroxofbl, KBagpOLMKIIbI,
rMAPOLMKNbLI ANt X TPAHCMOPTUPOBKMU.

Ob6paszey, 2 NpUMeHsETCA [AN1A W3rOTOB/IEHUS TEHTOB A1 TOProBbIX
nanatok, TYPUCTUYECKON Mebenn U CHapshkeHus, CYMOK, aKCeccyapos,
rafaHTepenHbIX U34ennii, KypToK 1 nnallem, paccuMTaHHbIX Ha 3KCTPeMasibHble
YCNoBUA. YacTo BbIMYCKaeTCsA C KaMy(pasXKHbIM MPUHTOM.

Obpazey, 3 OCTaTOMHO MPOYHbIA  MaTepuan, MNPUroAHbIA  Ans
M3roTOB/IEHWSA MaNaTOK N PHOK3AKOB, CHapPSXKEHUA AN Typusma U akTUBHOIO
OTAblXa, TEHTOB A/19 Pas3/IMUHbIX TPAHCMOPTHLIX CPeACcTB. [NA ynydlleHus
BOAOOTT/IKUBAIOLLMX CBOMCTB TKaHb NMPOMUTLIBAETCS MOMNYPETAHOM.

N3 o6pasya 4 UM3roTaB/MBaltOT  BCEBO3MOXKHOE  TYPUCTMYECKOE
CHapshKeHWe, NIerkoe CHapsbKeHue A7 OXOTHUKOB W pbl6akoB, criacaTe/bHble
Xunetol. be3 TkaHu Okcopg He 060OMTMCL B MPOM3BOACTBE CrELOAEXabl U
YHU(OPMbI 4/19 pabOTHNKOB BEAOMCTBEHHbIX OPraHn3aunii. ATo KypTKKU, CYMKW,
PHOK3aKW, TEHTbI, FO/IOBHbIE YOOPbI.

TKaHV noggepranncb BO3AENCTBUIO eCTECTBEHHOW CBETOAOI0Abl B TEYEHUE
2 Mecaues. [lna 3aToro OoHW pacnonaraiMce Nof yrnom 45° K ropusoHTY Ha
OTKPbITOM NPOCTPAHCTBE.

Mocne BO34ENCTBMS  CBTOMOrOAbl  OMNPeAensucb  paspblBHas
pasguparoLlan Harpyska, paspbIBHOE YA/ IMHEHNEe ucceayembix 06pasLoB.

cnbiTaHnMs NPOBOAMINCE HA WUCNbITaTe/IbHOW cucTemMe WIHCTPOH cepuu
4411 B cooTBeTcTBUM ¢ OCT 3813.

Pe3ynbTatbl MCMNbITaHWUIA NpeAcTaBieHbl B Tab. 1 n 2,

n

Tabnuua 1 — Pa3pbIBHble XapaKTepuCcTUKM TKaHer OKcdopa

Hanpasne | O6pasey, 1 Ob6pasel, 2 O6pasey, 3 Obpaseu, 4

HUE PaspbiBH | Pa3pbiBH | PaspbiB | PaspbiBH | Pa3pbiB | Pa3pbiBH | PaspbiB | PaspbiBH

TKaHK as oe Hast oe Hast oe Has oe
HarpysK | yAJMHEH | HarpysK | YAJIMHEH | HarpysK | YAMVHEH | Harpysk | yA/JUHeH
a,H ne, MM a,H ne, Mm a,H ne, Mm a, H ne, MM

Bes Bo3gencTans

OcHoBa 572,3 40,45 1567 47,94 785,8 41,38 783,6 34,64

YTOK 623,6 39,28 7219 38,38 359,3 28,74 5246 26,24

1 MecsiL, BO34eCTBUA eCTECTBEHHOIN CBETONOroAbI

OcHoBa 499,3 40,09 1242 47,08 761,9 30,78 7243 31,81

YTOK 407,2 23,2 672,8 31,01 338,8 26,47 480,8 23,35

2 MecsLa BO3AENCTBISA eCTECTBEHHOWN CBETOMNOrOAbI

OcHoBa 409,9 31,4 1037 46,78 676,8 30 687,2 28,82

YT0K 389,9 23,15 620,9 27,01 311,5 26,12 479,7 22,81
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Tabnuua 2 — Pa3auparollas Harpyska TkaHein Okcdgopa, H

Hanpasnexve TkaHn | O6pasey, 1 | O6pasey, 2 | Obpasey, 3 | Obpasel, 4
bes Bo3aeincTems

OcHoBa 71,1 82,4 48,7 53,0

YTOK 51,3 62,8 37,4 43,0

1 mecsiL, BO3AeNCTBMS eCTECTBEHHOWN CBETOMNOrOAbI

OcHoBa 62,1 62,6 47,2 50,3

YTOK 35,6 60,6 36,2 39,5

2 MecsiLa BO3AeiCTBMS eCTECTBEHHOI CBETOMOrOAbl

OcHoBa 50,7 50,2 46,3 444

YTOK 29,9 454 34,4 37,2

HanmeHbLUast noTepsi MPOYHOCTU MO OCHOBE nocnie 1 mecsAua AencTBus
cBeTonoroAbl HabnogaeTca y obpasua 3, 0f4HaKo rnocse 2 MmecsLeB BO3AENCTBUA
HaMMeHbLUME W3MEHEHUs OTMedvaloTca Yy obpasua 4. [aHHble NOMOTHa
BblpaboTaHbl C HaVMeHbLLUE MOBEPXHOCTHOW M/IOTHOCTLIO, OAHAKO Hanyune
MPOMUTKM MO3BOSIAET COXPaHMUTbL MeXaHWYeCKue CBOMCTBa MOC/e BO3AENCTBUA
CBETOMOroApl.

O6pasubl 3 M 4 uMeKT BOAOOTTA/IKMBAKOLLEEe MOKPbITUE, KOTOpOe
paspyLuaeTcst nof AeACTBMEM CBETA M aTMOCHEPHbIX 0CafKOB, YTO MPUBOAMUT K
60/1e€ NHTEHCUBHOMY CHUXKEHUHO MEXAHNYECKMNX CBOWCTB.

Pasguparolas Harpyska obpastia 3 Takxe HavMeHee M3MeHWiach nocrne
BO3[eNCTBNA cBeTonorofbl. Hanbonbluve n3meHeHmst HabnogaroTca y obpasya
2.

Takke MOXHO OTMETWUTb, YTO MaTemMaTMyeckume MOZEeNn 3aBMCUMOCTU
MPOYHOCTN  OT  A/NTENIbHOCTW  [ENCTBMSA  CBETOMOroAbl  WUMEKT  BUL
3KCMOHEHUMaNbHON (DYHKUMW 415 HarpaB/ieHNs OCHOBbI M YTKa UCCNesyeMbIX
TKaHer OKcopg.

[Mocne NpoBefeHHOro aHaNM3a MexaHM4YecKux CBOMCTB TKaHein OKcdopa
nocne [encTBMS CBETOMOroAbl MOXXHO OTMETUTb, YTO COXPaHSeMOCTb
rokasaresiel y HUX JoCTaTO4yHO BbICOKas.

Cnu1CcoK NUCcnoib3oBaHHOW NUTepaTypbl:

1. WyctoB HO.C., KypgeHkoBa A.B., lnexaHosa C.B. TeKCTW/bHbIE
MaTepuasibl TEXHUYECKOTO 1 CreLnanbHOro HasHadyeHus. — M.: MI'TY, 2012.

2. KuptoxuH C.M., WycTtoB FO.C. TekcTunbHOe MaTepuanoseseHne: M.:
KonocC, 2011.- 360 c.

3. WycTos FO.C., KuptoxvH C.M. u gp. TEKCTUNbHOE MaTePUaIOBEeAEHME:
nabopaTopHbI NpakTUKyM (y4uebHoe nocobue). — M.: Hpa-M, 2016. — 341 c.

© CokonoBa [.A., KypaeHkoBa A.B., bynaHoB A.U., 2020
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YK 7.021.3
NOLLEHVE U YUEPHEHWE KAK TPALVLIVOHHBIE MPOLIECCHI
N3rOTOBMEHUSA KEPAMUYECKUX N3AENNI

CotHukosa N.A., TyxéatynnmHa J1.M.
KasaHckuii HaLLMOHaﬂbeIVI MCCﬂe,D,OBaTeﬂbCKMVI TEXHONOTMYECKNIA YHUBEPCUTET, KasaHb

CyLlecTByeT MHOXeCTBO TMPOLIECCOB  M3rOTOB/IEHUS  KepammyecKunx
n3nennii. [JaHHble Npoueccbl MOXXHO pasfeNiMTb Ha ABe 60/blune rpynmbl:
COBpPEMEHHble W  TpaAuLMOHHbIe, KOTOpble, B CBOK OYepedb, TakXke
NoApa3feNiAoTCa Ha MHOXECTBO MOArpynm.

TpaAnuMOoHHbIe NPOLLECCHI M3rOTOB/EHUS KEPaMUYECKNX U3LeNnii Beerga
ABNANNCH HaAEXHbLIMW, MPOBEPEHHLIMW BPEMEHEM W OMbITOM, B OT/IMYME OT
MHOTMX COBPEMEHHbIX MPOLECCOB. VIMEHHO MNO3TOMY [aHHOe Harnpas/ieHue
3ac/y>XKnBaeT 60/IbLLEr0 U3YYeHUS Y BHUMAHUS.

TpaAVUMOHHbIE METOAbl W3rOTOBMEHUS U [EKOPMPOBaHUSA Kepamuku
nopaxxatoT CBOMM MHOroobpasvieM, YHUKa/IbHOCTbH0 U CBOE HEMOXOXKECTbHO
Apyr Ha apyra. O4HMMKM N3 TaknX NpeacTaBuUTeNen ABNAKOTCSA CNOCOObI TOLWEHNS
N YepHEHWUA KepaMU4YecKux wu3fenuid. bonblioin MHTepec [AaHHbIX MeTOOB
3aK/H0YaeTC B HEOObIYHOCTM KaXoro M3 HWMX, a Takke BO B3aMMHOM
AOMOSIHEHUW apyr apyra. Ans 6osiee NonHOro NoHUMaHus Tembl, HEO6X0AUMO
PaccMOTPETbL MHPOPMALMIO O TEXHUKAX /OLLEHUS N YepHEHNA MOAPO6Hee.

JlouleHve — 3TO Mpouecc co3faHuns 1 cnocob AeKoprUpoBaHUS KepaMuku,
3aK/TH0YatoLWMINCa B HATUPaHUM MOBEPXHOCTU T/IMHAHOTO W34eNns, KOTopoe
Haxo4uTCA Ha oOnpefenéHHON cTaguuM Cywkwu, [0 06necka, Npu MOMOLLK
Pa3/IMUHbIX MOAPYYHbIX WKW  CheumasbHbIX WMHCTPYMEHTOB. [MoApyyHbIMU
npegMeTaMn MOTYT BbICTYNaTbh: MMafKUA KaMeHb, CTEKNISIHHaA Konba, cTa/lbHas
NOXKa 1 Apyrue.

TexHVKa NoLeHns, Ha MepBblid B3rnsg, nNpocta, HO He 06xoauTcs 6e3
COBCTBEHHbIX HIOAHCOB M 0CO6eHHOCTEeN. CBOEOOPa3HOCTL 3aK/HYaeTCs B TOM,
YTO BbIMOJIHAETCA /IOLLEHWNE, TNLLb KOTAa MNHA HAXOAUTCA B ONpeAeéHHOM, TaK
Ha3bIBAEMOM, KOXKETBEPAOM COCTOAHMM. TaKO CTPYKTYPbl MaTepuan 4OCTUraeT
TOrfa, Korja HaxoauTcs B MPOMEXYTOUYHOM (pase CYLLKWN: He ABMAETCS BIAXKHbIM,
N He ABNAETCA CIMLLIKOM CyXUM. Mpun 3TOM, U3aenne oYt BbICYLLEHO, HO He [0
KOHLA: Yepenok He 3arpyben u ero eLé BO3MOXKHO AeKOpUpoBarh.

OnpefenstoT KOXETBEPLOE COCTOSHUE T/IMHbI OMbITHLIM MYyTeM, MPOO6YH
BPeMS OT BpPEMEHW MPOBOAWTL [NaAKUM MpeAMETOM MOoJoCkl rae-Hubyab B
He3aMeTHOM MecCTe, HanpuMep, Ha [OHbIWKe u3genus. Kak TONbKO /oWwmno
HaYyHeT OCTaB/ATb Ha rNMHe 6/1eCTALLME NOOCkI, MOXHO npucTynath [1].

BbINOMHATL N0LWEeHVE cneayeT 6e3 NpoMeaneHns, Befb CyLLEeCTBYeT PUCK
nepecbIXaHWs IMHbI.

[aHHbIA cnocob MOXXHO NPUMEHWUTb, KakK LENIMKOM, Ans 06paboTKu BCei
MOBEPXHOCTU M3JeNns, Tak U ANa ero OTAe/bHbIX YacTel, (pparMeHTOB. A ecu
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n3genve WUMeeT pefbeHY0 MOBEPXHOCTb WAN penbedHble AeKopaTUBHbIe
3/IEMEHTbI, TO BbINIOLLEHHbIE BbICTYNAKOLME MOBEPXHOCTN OYyAYyT CMOTPETLCA
eLé KoHTpacTHee. MNprMep MOLWEeHNS FMMHAHON EMKOCTU, MPU MOMOLLM CTa/TbHOM
NOXXKM NpeacTaBneH Ha puc. 1.

PUCYHOK 1 — J1oLWEeHNE TNIMHAHO EMKOCTI, NPV NOMOLLM CTa/lbHOM NIOXKKN

B cTapuHy nouieHue, B KaKO-TO Mepe, 3aMeHA/I0 r1a3ypoBaHme, Tak Kak
ABNANOCL 60/1ee JOCTYMHBLIM U MPOCTbIM B BbIMOSHEHNW. CBOe0bpasne JaHHOro
MeTofa, TakXe, 3aK/lo4aeTcs B TOM, 4YTO JOWEeHWEe, OCOOEHHO CrJIOLLHOE,
BbIMOJIHAETCA HE TONbKO C [EKOPaTUBHOW Lefbto. [pu BbIMNOIHEHUW [LaHHOM
TEXHWUKM BEPXHWUIA CNOW TNIMHbI YNIOTHAETCA, CTAHOBMTCA MPOYHLIM U MeHee
BfaronpoHunuUaeMbiM.  TakuMm 06pa3oM, MPUMEHEHWe JOLLEHUSA  ABMAETCA
3P eKTUBHLIM C (PYHKLMNOHAILHOWN TOYKM 3PEHWS.

Ewe 06onee BbLICOKYH TMPOYHOCTb, CBOEOOPa3HyK KpacoTy: O6neck,
nepenvBbl U [aKe MepLaHue, folleHas nocyaa npuobpetaeT nocne, Tak
Ha3bIBAEMOr0, YepHeHus. VIMEHHO B 3TOM 3aK/1l04aeTCA B3aUMHOE [OMOJIHEHNE,
0 KOTOPOM FOBOPW/IOCH BbILLIE, ABYX 3aMeyaTe/ibHbIX TEXHUK.

UepHeHne — 3TO OOGXMWI TNMHSAHBIX W3A4eNUiA NMPU NOMOLUM CO34aHMUS
BOCCTaHOBUTE/NIbHON Cpefbl, B MOC/EACTBME KOTOPOro Kepamuka npuobpetaert
YEPHbIA LBET.

Bneck 4YepHONOLEHON OOOXOKEHHOW KepaMWKW  Bapbupyetcsa  OT
Mpo3payHoro, cepedbpucToro Ao cuHeBaToro. Kakum nonyyntcs nepenus
N3LeNNa 3aBUCUT OT MHOMMX HeMa/lOBXKHbIX (DAKTOPOB: martepuana, 06Xura,
MHCTPYMEHTOB 1 COCO60B [eKopa.

[epBble YNOMUHaHWA O YEPHOM KepamuKe BCTPEYAlOTCA B UCTOPUU
AapesHero Kurtas, Heonntmuyeckor KynbTypbl JlyHwaHb: -1l Teicayenetms o
Hawlei 3pbl. TOMMMO 3TOro, B AaHHbIA BPEMEHHOW Mepuos 3aMKCUpPOBaHbI
06pasLbl YEPHbIX KepaMUyecKnx nsgenuii B Ermnte [2].

B Poccuu yepHonoLéHas Kepammka BcTpeyvaetcs ¢ |11 Beka Hallelt spbl B
[bAKOBCKOW KynbType. Hanbonee LWMPOKoe pacnpocTpaHeHre aHHas KepaMmka
nonyymnna HaunHasa ¢ XVII Beka.

B uenom, cyulectByeT fABa OCHOBHbIX BMAa 00XWUra Kepamuyeckmx
N3L4EeNNIA: OKUC/INTENBHbIA N BOCCTAHOBUTE/bHbIN.

OKMCNUTENbHBIA 0BXUT — 3TO OOXWUI T/IMHAHBLIX W3L4EeNNA, KOTOPbIiA
OCYLLECTB/ISETCA B KUCMOPOAHOI cpefe.

BoccTaHOBUTENbHBIA 0GXUI — 3TO MPOLECC, OCYLLECTBASOWMACS 6e3
AocTyna kucnopoga. VIMEHHO JaHHbIA BWL WCMOMb3YETCA MpU  YepHeHUW
Kepamunku.
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Buabl 06Knra YepHeHHO KepaMnKKN pasinyaroTcs No BCrOMOraTe/isHOMY
martepuany, ¢ NOMOLLbH KOTOPOro AOCTMUIaeTCA HY)XKHbIA YEpPHbIA UBeT. OAuH 13
OCHOBHbIX CMOCO60B — KOTAa U3Ae/ns pasHbIX pasMepoB NMOrPy>KatoT B OMUIIKN.

Mpouecc npoTekaeT credyrowmM 06pa3oM: Mocne MepBoro YyTUAbLHOMO
06Xura, KepaMuUyeckme nsaennst AocTatoTcs 13 nevm npy TemnepaType OKOo
700°C, 3acbinatoTcs OnuaKamu B Kakon-nnmbo EMKOCTW, Harnpumep, B 4YaHe, U
CTaBATCA 06paTHO AN HErnocpeACTBEHHOro  4yepHeHusi. [pu  3TOM,
OCYLLECTBNISETCA  M/IOTHOE  3aKpbiTWMe  OTBEPCTUM  Meyn:  TwatenbHoe
npomasblBaHue LWenen rAMHOW, NA0THOE UX 06/10KEHWE TKaHbiO M MPoYMMM
matepvanamu. A EMKOCTb, TEM BPEMEHEM, B KOTOPOM HaxoAATCH W3Aenus,
HarpeBaeTca A0 540-680°C [3]. Camblil BaXHbIn haKTOp B AaHHOM MpoLecce —
3TO repMeTUYHOCTb.

He60nbLL0e KONNYeCTBO, MasibIX MO pasMepy, MMUHAHbLIX U3LENNA MOXHO
06Xeub Apyrvm, 6osee NPOCTbIM U MeHee 3aTpaTHbIM CMOCO60M, MOMECTMB UX B
HebO0/bLLVE XXECTAHbIE EMKOCTU, TaKXKe Haro/IHEHHbIe ONuIKaMu U 06Ma3aHHbIe
rMMHOM B NpocBeTax. Heo6XxoAMMO OCTaBUTb NMLLL MasleHbKOe OTBepCTUe As
BbIX0/a ra3os.

BbilleonuncaHHbIA BUJ YepHEeHWs, MpU MOMOLLM APEBECHbLIX OMUIIOK,
YXOAMT rNy6oKO KOPHAMM B APEBHME TPAAULMN KEPAMUKI: B KOHLE 06XKuUra, Ans
npuaaHns YEPHOro UBeTa NU3aennsaM, Haliv Npeakn 3aKknadblBaiv B rOHYapHbIi
FOPH CMOJSIUCTblE COCHOBbIE ApPOBa, KOTOPble AaBaii HEOOXOAMMYH KOMOTb,
TpaBy, HEHY)XXHYHO TKaHb W Mpoyue MnoaxoAsiive matepuanbl, 0T KOTOPbIX
BO3HMKa/1 T'YCTON 4YepHblil AbiM [4]. 3TO TakXe MPensaTCTBOBa/I0 MONajaHunto
K1cnopoga 1 crnocobcTBoBasio CBoe0bpasHoM repMeTusalmm nsaennin. OTcroaa u
ChopMMPOBa/IUCb COBPEMEHHbIE CMOCOObLI YEPHEHUS KepamWmKW, B OCHOBE
KOTOPbIX NEXaT Te XKe TpaguLun.

Ha pwuc. 2 npefcTaBfieHbl NPUMEPbl YEPHOMOLLEHBIX KepaMUyecKnx
n3gennii. Ha n3obpaxxeHnsxX OT/IMYHO MOKa3aHo, TO, Kak BbIMAAUT KepaMuka,
coyeTaroLlas B cebe ABe NpeKpacHble TEXHUKW: JTOLLEHNE U YEPHEHME.,

PUCYHOK 2 — YepHonowéHble Kepammnyeckme n3genns

[aHHY0 KepaMUKy XO04eTcs paccMaTpuBaTb, OHa BbIrAANUT HEOObIYHO U
[aXe TMo-CBoeMy BO/WeOHO. Takue Kepamuyeckue W3fLenns HageNeHbl
OT/INYHBbIMN  (PYHKUMOHA/IbHBbIMWA KayecTBaMn B MJ/laHe MPOYHOCTU, 3a CYUET
NOLLEHNS, a TaKXkKe MPeKpacHbIMM 3CTETUUYECKUMMN — 3a CUYET KOHTpacTa YepHOM
MOBEPXHOCTN M MepLAKOLLEro nepenvea, OTAAKOLWEro cepebpom unn apyrumu
OTTEHKaMW.
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3 Bcero MHoroobpasusi pasHOBMAHOCTEN MPOLECCOB W3rOTOB/IEHUS
KepaMn4yecKnx U3fenvii He ciy4vaiiHo 6blna BbibpaHa Tema TpaguUMOHHOCTU.

Takue TpaAnLMOHHbIE MPOLECCHI, KaK /IOLLEHME N YepHEHWE, 3aC/Ty>KEHHO
ABNAKOTCA OLHMMW M3 OCHOBHbIX W BOCTPEOOBaHHbLIX, BeAb OHW HafensawoT
Kepamuky KakK (PYHKUWOHa/IbHOCTbIO, TaK W [eKOPAaTUBHOCTHIO, MPU 3TOM,
OT/INYAKOTCA  MNPOCTOTOM  WUCMOMHEHWs, Manoi  TPydo-, Pecypco- U
3Hepro3aTpaTHOCTbLHO.

[MomMM1MO BCEro 3TOr0, JaHHbIE TEXHMUKM MPEKPaCcHO AOMOMHAKOT ApYr Apyra
1 COYETaroT B Cebe 3ameyaTe/ibHble Ka4ecTBa, fenas ux eLlé 6osee 3aMeTHbIMU U1
3HAYMbIMW B COBOKYMHOCTMW.
Cnu1CcoK 1cnonb3oBaHHbIX MCTOYHUKOB:

1. F'opoxoBa, E.B. MaTepuanoBefeHne 1 TEXHONOMNA KEPaMUKK : y4ebHoe
nocobue / E.B. F'opoxoBa. — MyHCK : Bbiwaniwas wkona, 2009. — 224 c.

2. MoeepuH, A.N. ToHuyapHOoe faeno. YepHonowieHas kepamuka / A.W.
MoBepuH. — M. : KynbTypa 1 Tpaguummn, 2002. — 94 c.

3. JloleHne 1 yepHeHne [DNIeKTPOHHBIN pecypc]. — SNEKTPOH. faH. — M.,
2018. - Pexxum flocTyna :
http://www.kefa.ru/article/kefa/decor/logenie_i_4ernenie.htm

4. YepHeHWe KepamUKN [SNeKTPOHHbIN pecypc]. — DNeKTPoH. daH. — M.,
2019. - Pexum pgoctyna : http://goncharnoe-delo.ru/chernenie-dymlenie-
keramiki/
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YAK 677.463.5
BbIBOP NMAPAMETPOB MOANPUKALINA
MMAPATUENTKONNO3HOI O NPEKYPCOPA
ON1A NMONYUHEHNA YT TEPOAHBIX BOJIOKOH

CowkuHa E.A., CepeanHa M.A.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

LLlep6buHa H.A.
000 «BKI1», banakoso

AKTVBHOE pa3BuUTME a/lbTEPHATMBHOW 3HEPreTUKM, 3HeprocbeperaroLLmx
TEXHOJIOTUIA, OCBOEHME KOCMOoca M APKTUKW MPeLbsaBnseT K MNOJUMEPHbLIM
matepvaiam MoBblleHHble TpeboBaHMs. Hambonee BaXKHbIMW BOMOKHAMMU
LLMPOKOrO CreKTpa NpuMeHeHUs ABAAKOTCA YrepoHble BOMIOKHA (Y B), KoTopble
no maclitabam Npov3BOACTBA, 3aHUMAtOT MepBOe MeCTO CPeAM >XXapOCTOMKUX.
3BECTHO, YTO 418 MOYyYeHUs YINepoAHbIX BOMIOKHUCTLIX MaTepuanos (YBM)
MOryT ObITb MCMOMb30BaHbl MMAPaTLENI0M03HbIe BONOKHa (CLB). Mpu atom
BO3MOXXHOCTM mMoaucukaumm LB no3BonatoT pelmnTb OAHY U3 CYLLLECTBEHHbIX
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npobneM npu NpomsBoACTBe YB M3 [aHHOIo Npekypcopa — HU3KWUIA BbIXO[,
rotToBOro npogykra [1].

Kak un3sectHO [2, 3], npouecc npespaweHna MUB B ¥YB coctout u3
TepmoobpaboTkM BO/OKHA A0 TemnepaTyp 300-350°C, KapboHM3auuu npw
Temnepatype 800-1000°C B aTmocdepe WMHEPTHOro rasa wm rpaurayun npu
6onee BbICOKMX Temnepartypax. Camoil NPOAO/IKUTENbHON W 3HEProemKou
ABNSAETCA CTaAMa NMPOosN3a, ee NPOLOIKUTENBHOCTL COCTaBAET A0 15 yacos.
Mpy 3TOM Ha 3TOW CTaguM B BOJIOKHE MPOTEKAOT pasHOOOpasHble (IM3MKO-
XVMUYeCKMe NpoLeccbl C OTLLUEen/eHMeM aTtomMoB KuC/opoZa W BOAOPOAA,
UMKNM3aumMa, (OpMMpOoBaHWe TrpaUTONOAO0OHbIX CTPYKTYP W BblAeneHue
HM3KOMOJIEKYIAPHBIX ra3000pa3HbIX CoefnHeHuI [4].

Llenbto  gaHHOW paboTbl ABMSETCA  MCCefoBaHUe  3(eKTUBHOCTU
MOANMUKaLMM TUAPATLENTHON03HOIO MPeKypcopa C Lebld UHULMMPOBAHUA
MPOLIECCOB  UMKAM3aUMM 1 (HOPMMPOBAHUA  TpadmMTONOLOOHbIX CTPYKTYP,
NOBbILLAOLWKX BbIXo YB.

Llenb nccnefoBaHnWs 00ycnoBmia MOCTaHOBKY W peLleHve CreayroLmx
3afa4y: BbI6Op cocTaBa MOAUULMPYIOWMX BaHH Ha OCHOBaHWW pe3ysnibTaToB
copoumn 1 (U3NKO-MeXaHNYECKMX MapamMeTpoB; OMpefesieHne napaMeTpoB
MOAM(MKALMN: COCTaB MOANMPULMPYIOLLE BaHHbI, KOHLEHTPALMM KOMNOHEHTOB
BaHHbI, BPEMS MPOMNUTKW; OMpefesieHne MOBefeHNs MOANPULMPOBAHHbIX
rMAPaTLenItoN03HbIX BOMIOKOH MpY BbICOKOTEMMepaTypHO 06paboTke.

OO6BeKTOM WCCNefoBaHUA ABMAKOTCA TMAPATLENN0N03HOE BOJIOKHO U
rmopuaHble OrHesameaInTeNbHble (hocqop-a3oT-60p-coaepiKalLme cuctemsl [5].

Bbi6op moandrkaTopoB 00yCNOBMEH TEM, YTO 3TN 3aMe/ITENN FTOPeHUs
coaepXat  MHrMeuTopbl  NPOTEKaHWA  OKUCNUTE/IbHbIX  MPOLECCOB U
06ecneymBaroT ycuneHve KOKcoobpaszoBaHus npu Tepmonuse [6]. CornacHo
AaHHLIM TepMorpaBMMeTpUYeckoro aHanmsa (TIA), TeMnepaTypHbIin AManasoH
TEPMOOKUCNNTENBHON LECTPYKUUM MOAU(UKATOPOB COBMajaeT C MHTEPBa/IOM
WHTEHCMBHOIO pasnoxenus MUB (Tabn. 1). Kak BMAHO M3 MNpeAcTaBieHHbIX
[aHHbIX,  TepMOAM3  UCCNefyeMblX  MOAU(UKATOPOB  COMPOBOXAAETCA
9HOOTEPMMYECKMM  3(p)eKTOM M OCHOBHOE  BblfeneHuve  hocdop-
a30TCOAepPXKallUMX COeANHEHWUIA NPOUCXOAUT MPU TemnepaType MakCUMaIbHOW
cKopocTy pasnoxxeHuns MLl BonokHa. B tabnuue 1 TH; TK; Tmax — TemnepaTypa
Hayasna, OKOHYaHMS U Makcumyma 3K303pdekTa; KO — kapboHM30BaHHbIM
OCTaTOK.
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Tabnuua 1 — Pesynbtatel TIA 'L, BONOKHA U MOAUDMKATOPOB

Cragmm Bobixog KO,% npu | MNMoTepu maccbl, %, npu

O6beKTbI TepMonunsa Temneparype Temneparypax, °C.

nccneoBaHUs TH-TK 6000C 100 | 200 [ 300 [ 400 [500 [ 600
Tmax

"Ll BONOKHO 285-350 4,0 5 7 27 82 |95 |96
317

HodnaH (T-2) 110-240 14,0 2 7 55 80 |84 |86
180+200

Monudgocgat 237-304 15,5 21 |36 [391|65 |71 |845

ammoHus (MPA) 279

C uenbto nosyyeHnss YB C BbICOKMM BbIXOLOM KOHEYHOro NpoAyKTa
HeobXxo4MMO Bb110 BbIOPaTb ONTUMa/IbHBIN cocTaB Ansa Mogmdukauum MLB. Ans
YCUNEHUS AencTBrnA hocqop-a3oTcodepKallmx coeanHeHnin Ha CTpyKTypy LB
npu nonyvyeHun YBM B MoanuLMpYrOLLIMEe BaHHbI BBOAWIM BOPHYIO KUCNIOTY
(BK), sBnawowyrocs 3pMeKTVBHbIM KaTan3aTopoM npolecca KapboHu3aumm
rmgpatuennonossl [1, 3]. Xopowo pasBuTasd BHYTPEHHAA W BHELUHAS
noeepxHocTb [LIB no3BONAET OCYLECTBUTL 3PGEKTUBHYHO MOAUGMKALMIO
METOA0M MPONUTKM BOAHBIMU PacTBOPaMu YKasaHHbIX COeAMHEHNIA.

O6paboTKy NPOBOAMV MO CTaANAM: YAaNleHNe 3amMac/IMBaTens C BOJIOKHa
npu Temneparype 20+50°C; 06paboTKa BOMOKHUCTOrO MaTepuana BOAHbIMU
pacTBopamMy MoauuMKaTtopoB npu Temnepatype 20+50°C ¢ nocnegytoulein
CYLLIKOW [10 MOCTOAHHOW Macchl. 14 onpefeneHns cofepXaHms moangurkaropa
B CTpyktype [LB  wuccnegoBannm  npouecc  copobuum  BOSIOKHOM
MHOrOKOMMOHEHTHbIX pacTBopoB (Tabs. 2).

KpuBble copbuumn Tpex COCTaBOB MOAM(IMUMPYIOLLMX BaHH Pas/IMyHOM
KOHLIEHTpaLMK NprBeJeHbl Ha puc.1.

3 ‘g0 &

Mpvmet, %
Mps
cbBBEEEE
=
; ?
@

PucyHoK 1- a) knHeTunka copbummn T-2 'Ll BonokHOM; 6) KnHeTuKa copbumm T-2
+ BK 'L, BO/IOKHOM; B) KMHeTMKa copbuun T-2 + MNP A 'L, BOIOKHOM

[Mpouecc copbunn moamhmkaTopa 13 NPONUTOYHOM BaHHbI L] BONOKHOM
YC/IOBHO MOXHO pas3fennTb Ha cnefyrolive ctagun: ugpysms KOMNOHEHTOB
BaHHbI K MOBEPXHOCTW BOJIOKHA, COPOLMA X MOBEPXHOCTLIO BOJIOKHA, AN((Y3ms
mMoaudgmkaTtopa B 06bEM BOJIOKHA M (DUKCALUMA MUX HA BOMIOKHe. B HauvanbHbIN
nepuog BPpeEMEHN NPOXOAAT MPOLEeCChl ANMPPY3MM KOMMOHEHTOB K MOBEPXHOCTU
BO/IOKHA W COpbUMA WX TMOBEPXHOCTbIO, UTO MNPUBOAUT K CHDKEHWUIO
COpOLMOHHOM CNoCcOBHOCTM BOMOKHA. 3aTeM B pe3ynbTate  Auddysuu
KOMMOHEHTOB B 0O6bEM BOJIOKHA COPOLIMOHHAs CMOCOBHOCTL MOBEPXHOCTHOIMO

257



CNosi BHOBb BO3pacTaeT M KOMMYECTBO COPOBUPOBAHHOIO MoAMdMKaTopa

YBENMNYNBAETCA.

Copbuus

paBHoBecus (puc. 1).
Tabnuua 2 — Pe3ynbTarbl KWHETUKN COPOLMM KOMMOHEHTOB MOANMPULMPYIOLLNX
BaHH ['Ll BO/IOKHOM

NpoTeKaeT

[0 [OCTVDKEHUS

COPOLIMOHHOIO

Homep CocTas MpoLOMKUTENBHOCTb Mpueec, | CopepxaHue B
obpasua | MoaMQULMpYIOLLERA 06paboTKM, MUH % maTepwane, %
BaHHbl
(hocop | asoT | 6op
1 10% T-2 5 6,4 0,9 16 |-
10 7,3 1,0 1,9
20 7,9 1,1 2,0
30 10 14 2,5
2 20%T-2 5 29 3,4 6,1 |-
10 36,9 4,0 7,3
20 36 39 7,2
30 38,8 4,2 7,6
3 30% T-2 5 55,5 5,3 9,7 |-
10 61,9 57 10,4
20 61,5 57 10,4
30 59,3 55 10,1
4 10% T-2 + 5% BK 5 17,3 2,2 4,0 17,5
10 10,6 14 2,6
20 8,9 1,2 2,2
30 12,5 1,7 3,0
) 20% T-2+5%BK 5 53,3 5,2 9,5 17,5
10 52,4 5,1 9,4
20 46,4 4,7 8,6
30 51,5 51 9,2
6 30% T-2+5%BK 5 73,3 6,3 115 | 17,5
10 77 6,5 11,8
20 73,9 6,3 11,6
30 91,3 71 13
7 5%T-2+ 5 13,6 55 49 |-
5% MdA 10 14,6 59 53
20 115 4,7 4,2
30 16,5 6,5 538
8 10%T-2+10%MPA | 5 32,1 11,2 10,0 | -
10 33,2 114 10,3
20 33,9 11,6 10,4
30 34,0 11,7 10,5
9 15%T-2+15%MPA | 5 56,7 16,6 149 | -
10 62,1 17,6 15,8
20 71,5 19,1 17,2
30 70,1 18,9 17,0

MakcumanbHoe cofep)kaHue T-2 Ha BOMOKHE ANA BCEX KOHLIEHTpaLuii
pocturaeTca 3a 10 MMH. YCTaHOB/IEHO YCKOPAIOLLEE B/IMSIHNE GOPHON KUCNOTbI
Ha npotiecc copbunmn T-2, Npu 3TOM COpPOLMOHHOEe HacbiweHne npu 10 n 20%
KOHLEeHTpaumMn OCYLLEecTBNSETCA YXKe 3a 5 MuH. CnefyeT OTMETUTb, UTO C
yBe/IMYeHNEM KOHLUeHTpauun mogudgmkaropa ¢ 10% po 30%, Habnwogaetcs
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CHWKeHue pacTtBopumMocT DA BCMeACTBME €ro BbICOKOW MOJSIEKYNIAPHOM
maccbl. Bbl6bop COOTHOLWEHMSA KOHUeHTpauui T-2 u MNM®PA B pacTsope caenaH
ncxoad M3 HeobXoaMMOro COOTHOLUEeHWS docopa M a3oTa B UHIMbUTOpax
ropeHusi, obecneymBaronX ONTUMaIbHOE BANAHWME Ha TEPMOOKUC/UTENbHbIN
npouecc Ll BonokHa [5]. YCTaHOBNEHO, 4YTO MaKCUMa/lbHOE KO/MMYECTBO
MOAN(MKATOPOB COPOUpPYETCH M3 PacTBOPOB, codepxkawmnx 30% T-2 + 5% BK.

OnpepeneHsl (h13MKO-MexaHnyeckne XapaKTePUCTUKN
moaugumumpoBaHHbIX LB, Bee 06pasubl MOAUMPULMPOBaHHbLIX BOTOKOH MMEIOT
abCONMOTHYIO pa3pbIBHYHO Harpysky Bbie 50H Mo cpaBHEHWIO C MPOYHOCTbLIO
MCXOLHOr0 BOJIOKHA, KOTOpas cocTtaBnser okono 40H. Takum 06pasom,
mogugmkaumsa MUB npuBoAWUT K MOBbILIEHUIO MPOYHOCTU MPEKypcopa, 4To
MOXeT 06ecneynTb YCuneHre npouecca KapoboHusauum npu nonyyveHnn YB v B
NTOre yBeIMUnTb BbIX0A rotoBoro YBM.

Cnncok ncnosib30BaHHbIX UICTOYHUKOB:
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TEXHWKa, 1982. — 272 c.

2. KOHKMH A.A. Tepmo-, >KapoCTOMKMe K Heroproume BosioKHa / A.A.
KOHKMH. — M. : Xumung, 1978. — 424 c.

3. CazaHoB HO.H. Kap6oHuszaunsa nonumvepos / HO.H. CasaHos, A.B.
["pnbaHoB. — CI16.: Hay4Hble OCHOBbI 1 TexHonoruu, 2013.-296 c.

4. Bapwasckuii B.A. YrnepoaHble BonokHa / B.A. Baplasckuid. —M.: b. u.
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5. Kogonos B.. 3ameanutenn ropeHns noammepHsixX marepuanos / B.W.
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YK 621.31
NCTOJIbSOBAHWE METOA0OB BEPEX/1MBOI O NMPO3BOACTBA
ONA ONTUMUNSALUNN OPITAHNSALUNOHHBIX PABOT
B 3J/IEKTPOYCTAHOBKAX

benasnH N.A., Cnnpuyes P.A., Cngoposa N.B.
UepenoBseLKuii rocyaapCcTBEHHbIN YHUBEPCUTET, Yepenosel,

[MOBbILLIEHME MNPOU3BOAUTENBHOCTU TPyAa — OAHO W3 MPUOPUTETHLIX
HanpaBeHNn Pa3BUTMSA IKOHOMUKW B Hallel CTpaHe, 06 3TOM rOBOPU/IOCL N B
«MancKnx» ykazax npesungeHTa MNMytuHa B.B. n B MocnaHnn PepepanbHOMY
cobpaHuto [1].
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YBeMunTb NPOM3BOANTENBHOCTL TpyAa 6e3 3HaUNTe/bHbIX (PMHAHCOBbIX
BAMBaHWI  MomoratwT npuHumMnbl  bBepexxnimeoro  npoussogactsa  (Lean-
TEXHO/I0TUK), KOTOPbIE YCMELLHO BHEAPAOTCA TaKUMU MPeAnpUATMAMUN Kak A3,
BA3, KAMAS. B Bonorofckoi o6nactu bepexxnisoe Npon3BoAcTBO Hanbonee
lwmnpoko BHeapsietca Ha MAO «CesepcTasib», UYTO BbI3BaHO HEOOXOAUMOCTbLIO
obecrneyeHns BbICOKON KOHKYPEHTOCMOCOOHOCT Ha MUPOBOM PbIHKE.

Brnarofaps cucteme LEHHOCTE, NMPUHLUMNOB MU MEeTOA0B bepexnnsoro
MPOM3BOACTBa, pean3yemMblX 6e3 3HauMTeNbHbIX (UHAHCOBBLIX BOXEHWUNA,
MOXHO 3HaUYNTE/IbHO COKPATUTL MOTEPU, COKPaTUTL BPEMS BbIMOHEHNA 3aKa3a,
CHU3NTb U3LEPXKM, YNYULLINTL KaYeCTBO MPOAYKLMMW, NOBLICUTL 6e30MacHOCTb
BbINO/IHAEMbIX paboT. bepexxnMeoe NMPoM3BOACTBO MO3BOMAET ONTMMU3MPOBATH
OM3Hec-NpoLEeccbl Ha NPeAnpPUATAN, OPUEHTUPYACL B MEPBYHO oO4vepefb Ha
K/IMeHTa, YUNTbIBas MOTUBALMIO K&XKA0r0o paboTHMKa [2].

PaccMOTpUM NpUMeEHeHVWEe WMHCTPYMEHTOB BepexxnnBoro npou3BOACTBa
A1 peLleHns KOHKPETHOW NPOon3BOACTBEHHOI 3a4aun.

Kak 13BeCTHO, MeTOA0M0rns GepeXknmBoro NpPon3BOACTBA HAUYMHAETCA C
(hoKycmpoBaHua NpobeMbl, HA OCHOBE KOTOPOW BbICTPamMBatOTCA paLMOHasIbHbIe
N ONTUMaJIbHbIE NYTU PELUEHWS.

CyLLeCTBYHOT TpK 3Tana npu peLleHun npobnemsl [2]:

«ECTb». OnuncaHme CyLLecTBYHOLLMX 0OCTOATENLCTB, B KOTOPbIX HAXOAUTCA
4esIoBEK Ceilvac 1 KOTopble ero He yA0BNeTBOPAT (NpobneMHast cUTyaums).

«Xo4yy». Oco3HaHMe noTpebHOCTen. PopmMynMpoBKa TpeboBaHWiA,
KOTOpble He06X04MMO AOCTUYb.

[ecTBuA, HarnpaB/ieHHble Ha CONMMKEHME «X0ouy» U «ECTb».

Onuwem Npo61IEMHYIO CUTYaLMIO, CYLLECTBYIOLLYIO B OLHOM U3 LiEXO0B, U
Ha eé OCHOBe nornpobyem chopmynMpoBaThL NPoLGIEMY.

[Mpw Npon3BOACTBE PaboT B AEMCTBYHOLLMX 3/1eKTPOYCTaHOBKax He BCerga
MpaBu/IbHO OPraHn3ytoTcA PaboTbl MOAYMHEHHOrO OrMepaTMBHOIO MepcoHasa
cornacHo MOT33, CTI1-Mb, NOT A3M.

Kak opraHusoBaTb MpaBuibHYO paboTy OMepaTMBHOIO MepcoHana,
COOTBETCTBYIOLLYI ~ TEXHOMOrMYECKUM,  LO/HKHOCTHBIM ~ MHCTPYKUMAM U
npasunam Nno oxpaHe Tpya B AeMCTBYHOLLMX 3/1EKTPOYCTaHOBKax?

[nsa novcka nepBonpuynH nNpo61ieMbl MPUMEHSAKOTCA Pas/IyHble MeTOAbI:
«MaTb Nouemy», «[lepeBo nepBonpuUmnH», Anarpamma Miumnkaebl (B HEKOTOPbIX
nctouHnkax Wcukasbl) 1 gpyrve [3]. Bocnonb3yemca meTogom «[lepeso
nepBonpuymH» (puc. 1).

Cnewsa

JAKOHUHTE paboTy

Tnoxas oprasusamnma)
— Heananwe npasui
pabor
HannesaTenseroe Owywenne
OTHOWEHHE Ge3HAKAIAHHOCTH

OTcyTeTEHE
OTC\-'TCT BHE BPEMEHH
HHCTPYKTa#a ’

PucyHoK 1 — [lepeBo NpuYMHHO-CNEACTBEHHOMO aHaIM3a

Henaune Guictpe HJ

OrcyTerane
CAMONOATOTORKH
3aOkiman
Hiopmata

Hapywense OT
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Cnefywowmin war — reHepauns ngein ona peweHus npobnemsl. 34echb
TaKke MOryT  OblITb  MCMOMb30BaHbl  pas3/iMyHble  METOAbl,  CaMbIM
pacnpocTpaHéHHbIM M3 KOTOPbIX SB/AETCH MEeTOh MO3roBoro wrypma. Bot
HeKOTOpbIe NAEN, NPeAJIOXKEHHbIE COTPYAHUKAMU Liexa AN peLleHns npobnemsl:

MOBbLICUTb YACTOTY MPOBEPKU 3HAHUI;

YCUNNTb KOHTPO/Ib 33 paboTamu B 31IEKTPOYCTAaHOBKAX;

co3faTb NaMATKY A/19 3IEKTPOMOHTEPA;

Y)KECTOUNTb HaKa3aHWe 3a HapyLLEHWe MnpaBusl.

[MpoBeaéM KPUTUYECKUA aHanM3 MepedncneHHbIX uaein. Ona 3Toro
COCTaBUM Tabnuuy, B KOTOPOIA OTPa3nMM NKOCbl M MUHYCbI KaX4ou naen (Tabn.
1).

Tabnuua 1 — Kputnyeckunin aHanns naem

WNaes MoBbicUTbL Yennuts Co3gatb NaMATKY | YXecTtounTb
yacTtoTy KOHTPO/Ib 33 ansa HakasaHue 3a
MpoBepKM pabotamvi B QY | 3/1eKTPOMOHTEpaA HapyLLEeHWe npasus
3HaHWM

JocTtonHcTBa | lNMoBbiweHne MOCTOAHHbIN MpocToTa
YPOBHS 3HAHWI | KOHTPO/Ib peanusauunu

JOCTynHOCTb

Hepoctatku | 3meHeHue Harpyska Ha 3meHeHve nopsagka
pernameHTa BblLLUeCTOsLLIEe npuMeHeHus
MpoBepKM PYKOBOLCTBO AUCLMNIMHAPHOTO
3HaHWUIA B3bICKaHMs

Npenm MOXHO Takke pacCTaBuTb B MOpPAAKe UX  3PPEKTUBHOCTH,
NMPUOPUTU3NPOBATbL, PACCMOTPETL Te, KOTOpble OYAYT peann3oBaHbl B MepPBYHO
oyepeapb.

B pgaHHOM cnydyae Hambosiee 6bICTPO M NPOCTO peann3oBaTb MAEH Mo
CO3[aHMI0 NaMATKM 3/1eKTPOMOHTEPa. COCTaB/AEM MNJaH peanvsalmn naen:

N3yyeHne HoOpMaTUBHbIX OKYMeHTOB: NOT33, CTI1-MNb, NOT A3M;

cocTaB/ieHue cnucka pabot B 3Y TOL-OBC-2;

CTPYKTYpMpOBaHue paboT COrnacHO HOPMaTUBHON JOKYMeHTaUMK;

oopmMneHve B BUAE NAMATKM;

neyaTb Ha nnakate opmata AO.

Torom paboTbl CTasia naMsaTKa no oxpaHe Tpyzga npv npou3BoACcTBe paboT
B [EWCTBYIOLMX 3M1eKTPOYCTaHOBKAX, W3roToB/ieHHass Ha opmate A0 wu
pasmelléHHass B KOMHaTe OrepaTMBHOIO nepcoHana. Takum 06pa3oM, BCH
MHopMaLmMs,  Heobxogmmas AN MPaBUIbHOW  opraHusauum  pabot
CTPYKTYPMPOBaHa, HaxoguTcA [MOCTOSAHHO B TM0Jie 3PeHWUs  OnepaTMBHOIO
rMepcoHasna, 4YTo MO3BOMAET OMTUMU3MPOBATb OPraHM3aUMOHHBIA MPoOLecc U
NCKNIOYNTb HapyLLEeHUs NpaBusl, CTaH4APTOB U MHCTPYKLMIA.

O [OCTMXKEHUW Lien 1N NOATBEPXKAEHUN OCHOBHbLIX MAeil Lean-cucTembl
roBOPUT NOBbILIEHNEe KBaIM(MKaL MM nepcoHana B 061acT opraHmsaumm pabor
N OTCYTCTBME NPOBEAEHHbLIX MOBEAEHYECKNX ayanToB 6e30MnacHOCT B JaHHOM
Harpas/ieH!W 3a nocnefHue 9 mecsLEeB.
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YK 658.5 §
KOHCANTVHI B TEKCTWU/IbHOM MPOMBILLIEHHOCTW

CrtenbHoB B.B., 3yes B.W., ®epoposa H.E.
Poccuiicknii rocyaapcTBeHHbIN yH1BepcuTeT uM. A.H. KocbirnHa
(TexHonoruw. AnzaiiH. NckycctBo), Mocksa

KOHCaNTMHr B TEKCTU/IbHOW MPOMBILLIEHHOCTU MNpeAcTaBnseT chepy
[eATeNIbHOCTK, Tpebyrowyto 0cob60ro noaxofa, CreumaibHbIX 3HaHUA 1
NMOHMMaHUsi 0COOEHHOCTEN OTPac/N.

MpeanpuAaTUS TEKCTUIbHON MPOMbILLIEHHOCTU UMEKOT CIOXKHYHO CUCTEMY
OM3HEC-NPOLIECCOB. MPeANpPUATUS UCNbITLIBAKOT 3aTPYAHEHUS B OMepaTUBHOWA
peakuMM Ha U3MEHEHUS pbiHKa. B CTPYKType POCCUICKOA 3KOHOMMKWM Halla
0Tpac/b ABMANACh O4HOM U3 Hanboee NPO6/IEMHbIX Ha MPOTAXEHUW NOCNELHNX
[ECATUNETUIA N MPOAOKAET WCMbITbIBATL OMNpefe/ieHHble TPYAHOCTU U Ha
COBPEMEHHOM 3Tane. HecMOTpsa Ha 3T0, NPeAnpuUATUS — MAepbl 0TPaCc/Iv BHOCAT
BECOMbIA BK/aZ B POCCUACKYHD 3KOHOMUKY, Y4acTBYs B Mporpammax
MMNOPTO3aMeLLeHns, Cco3faBas HOBble paboume MecTa W pa3BuBast
MPOM3BOACTBEHHYIO MHPPACTPYKTYPY B PErMoHax.

Lienb paboTbl — M3y4eHNe KOHCAITUHTA B TEKCTU/IbHOW MPOMbILLIEHHOCTU
yepes U3yyeHne CMCTEM YNpPaB/eHNs NPeANPUATHIA 3TOM OTPac/n.

MpesnpuATUAM TEKCTUNbHON NPOMBILLIIEHHOCTY C/IOXHO MOACTpanBaTthes
Mo pacTyLMiA CPOC U KOHKYPUPOBATb C 3apy6eXXHbIMU KOMMaHUAMM, TaK Kak
3TO CBSI3aHO C HEOOXOAMMOCTbIO 3aKYMKM HOBOIO MMMOPTHOIO 060pYyA0BaHUA
WM COBEPLLEHCTBOBaHMS MMEHOLLMXCS TEXHOIOMNIA NPON3BOACTBA.

B TEKCTUMbHOM NPOMbBIWAEHHOCTU AN AOCTUMXKEHUSI MOCTaBNEHHbIX
YrpaBeHYeCKNX LeNein Hy>KeH OnbIT CMeLnaucToB KOHCAITUHIOBLIX (hUpPM
MMEHHO B 3TOW OTpac/iM, TaKk KaK OO/bLUOM  CerMeHT  3aHMMaeT
NPOV3BOACTBEHHbI KOHCA/TTUHT CO CBOEI CreLngnKON.
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MpeanpuAaTUSa TeKCTUIbHOW NPOMbILWIEHHOCTU Ha CErOAHALIHWA [eHb
CT/IKMBAKOTCA CO CNeyHoLMMM OCHOBHbIMY Npobiemamu [1]:

OTCYTCTBME KOHKYPEHTOCMOCOOHbLIX 3HEPro- WU pecypcocbeperarouimx
TEXHO/IOTUNA;

HeoOX0AMMOCTb  MOAepHM3auuM  BONbLLIOTO  KOMMYeCTBa  efUHWL,
060pyf0BaHMSA NPU OrpaHNYeHHbIX WHBECTULMOHHbLIX BO3MOXHOCTAX, W3HOC
OCHOBHbIX CPeACTB;

C/IOXHOCTb BbIX04A Ha BHELUHWE PbIHKW, KOHKYPEHUMS C [eLleBbIM
MMMOPTOM,

HexBaTKa COBCTBEHHbIX 0O0POTHBIX CPEACTB;

C/IOXXHOCTM CO CObITOM (nNpocTavBaHMe MOLLHOCTE) Uan CNOXHOCTU C
MPOV3BOACTBOM (Meperpy3ka MOLHOCTe, COoM C BbINOSIHEHNEM 3aKa30B);

C/TIOXXHOCTM C MaHMPOBaHNEM MPON3BOACTBA;

perynspHas Heo6XoAMMOCTb KOPPEKTUPOBOK M/IAHOB MPOM3BOACTBA M
AOMOJTHUTENbHBIX MepeHanafok;

MPOAO/MKUTENBHOCTL (4/IMTENIbHOCTbL) TEXHOIOMMYECKOr0 LMKa 60/bLuas,
4yeM TOro TpebyeT PbIHOK;

rneperpyska MOLLHOCTe B NMKOBbIE NepUoAbl U Hefo3arpy3ka B 0CTa/IbHble
nepuopbl;

HexBaTka OfHUX BWAOB Cbipbd, MaTepuasioB U MonyabpukaToB C
OAHOBPEMEHHbIM U30bITKOM ApYTrUX BUAOB;

3HauuTeNbHble  06bembl  MofygabpmkatoB  MexXay — onepauusmu
TEXHOMOMMYECKOro UMKNa, MPUBOAALLME K 3aMOPaXKBaHNIO 060POTHBIX CPEACTB.

[na peannsaumy yCnewlHbIX MPOEKTOB B YMpaB/fieHUN B TEKCTWU/bHOM
MPOMBILL/IEHHOCTW CMNEeUNaIUCTbl KOHCaNTUHIOBLIX (PUPM [O/HKHbI 061a4aTh
OMbITOM pPaboTbl C MNPeAnpPUATUSMM 3TOW 06/1aCTU B Cdepe KOHCaNTMHra ”
ayauta. TOMbKO Ha OCHOBE OMbITHLIX JAHHbLIX BO3MOXXHO HaTW 3(h(DEKTUBHbIE
peweHnss ANnd  Hambonee 3HaYMMbIX NPo6GAeM  NPeAnpuATUANA, KOTOpble
yNOMUHa/IMCb  Bblwe.  Heobxogumo  akKyMynupoBaTb — pecypcbl  Anis
MOZEPHM3aUMN  OCHOBHbIX CPEACTB M BHEAPEHWUS HOBbIX  TEXHOJOMUi
MPOM3BO/ACTBA, NO3BO/IAOLLMX BbIMYCKaTb KOHKYPEHTOCMOCOOHYO MPOAYKLMIO.

BHeapeHVe Ha TEKCTUIbHOM MPOU3BOACTBE CUCTEM  MeEHEePKMEHTa
KayecTBa, COOTBETCTBYIOLMX COBPEMEHHbLIM MeXAYHapoAHbIM TpeboBaHUAM —
3TO elWe OofHa BakHaa cdepa AN MNPUMEHEHWUA OMblTa 3KCMEpTOB
KOHCaNTUHIOBbIX CY>XO.

KoHcanTuHroBsble (OMpMbl AO/HKHBI MOMOraTh B C/IeAyHOLLEM:

MPOBECTU MOJHbIA ayAUT AeATeNIbHOCTU MPeLNpUATUS;

HalTn cnabble MecTa;

NPeAnoXnTb NYTW PeLleHns CNOPHbIX CUTYaUW;

NpoaHanIn3npPoBaTh PbIHOK;

onpefennTb BOCTpPebOBaHHble BWAbl MPOAYKUMM U3  acCOPTMMEHTa
npeanpuUsaTUS;

COCTaBUTb BU3HEC-MNJIaH MO BbIXOAY N3 KPU3NUCHON CUTyauuu;
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BO3MOXEH U 06y4YatoLMil KOHCA/ITUHT, NPW KOTOPOM AMarHOCTMKa W
BblpabOTKa  pPeKoMeHAauui  MPOMCXOAMT  napasfieflbHo € 00y4YeHuem
COTPYZAHWKOB.

TeKCTU/IbHaA  MPOMBILWNIEHHOCTb  HY)XXAaeTcd B CreuuasibHOM
yrpaB/eHYeCKOM KOHCY/IbTUPOBaHUN B OLHOW WM HECKOSIbKMX TEXHUYECKNX
06/1aCTAX: KopnopaTuBHasa cTpaTerus, ynpasneHve Kagpamu, OLeHKa ClI0XKHOCTH
paboTbl, CUCTEMbl YNpaBieHWsi NPON3BOACTBEHHLIM MPOLIECCOM, MapKETUHT,
yrnpas/fieHne CObITOM.

Ha npon3BofcTBe Be/MKa 3aBUCUMOCTb OHOr0 mnpouecca oT Apyroro, a
TaKKe Tpynn npoueccoB OT OfHOro (Noka He 3aBeplumTca  OfHa
MPOV3BOACTBEHHASA Ornepaums, Apyras no TeEXHOIOTUN U HAYaTbCA HE CMOXKET).
CnefoBatenibHO,  HeoOXOAUMO  OMTMMa/lbHOE  BbICTpaMBaHWe  CUCTEMbI
yrpaBfieHns NPOU3BOACTBEHHLIM MPEeANpPUATEM C 006s3aTeNlbHON YBA3KOW C
TEXHO/IOTMYECKMMM  Mpoueccamu, C  OOLerd  CUCTeMOM  ynpaBneHus
MPOW3BOACTBOM, YIMpPaB/IEHMEM KayeCTBOM, palMOHa/IbHbIM WUCMO/b30BaHMEM
PECYpCOoB, CUCTEMOI 00YUEHUA N Pa3BUTUA NEpCcoHana, CUCTEMO MOTMBALMMN U
APYrMMuy BaxkHbIMKU 6/10KaMmn paboTamu. BceCTOpOHHee 13yyeHne Npov3BOACTBa
Heo6X0ANUMO A1t MOHNUMaHWS Le/IOCTHOM KapTWHbI ero CoCcTosHUA [2].

[Nna  TEKCTUNbHON MNPOMbILLNIEHHOCTU BaXKHOW KaTeropuent ABnseTcs
HenpepbIBHOE Y/yylleHNe KayecTBa — 3TO HEMPeMEHHOe YC/I0BME Hax0XaeHNs
npon3BoACTBa B Ou3Hece. KauecTBo (hopmMmpyeTcs BMECTe C MPOAYKUMEN W
MPOXOAWUT BCe 3Tanbl: MapKETWHI, MPOEKTMPOBaHWe, MPOU3BOACTBO (3Tanbl
TEXHOMOMMYECKMX MPOLECCOB) W Apyrve. W Kaxablii  atan  Tpebyet
MaKCUMa/lbHOM  OTAauM W [JO/DKeH OblTb  MpPaBUIbHO  OMpefeneH U
CMPOrHO3MPOBaH.

YnpasneHne TeKCTUNbHbIM NPOU3BOACTBOM [O/HKHO ObITb PErYNAPHLIM U
0XBaTbIBaTb BCE C(HepbI ero AeaTeNbHOCTU. PaumoHanbHO paboTaTthb NpeanpuaTme
CMOXeT TO/IbKO MNpW  JIOTUYHO  BbLICTPOEHHOWM  CUCTEME  YMpaB/ieHUS
MPOV3BOACTBOM B Lie/loM. Pe3epBOM A/19 MOBbILLEHNA KOHKYPEHTOCMNOCOOHOCTH
NpeanpuATMA  AaHHOW  OTpacnvM  SABNsieTCA  co3daHue  3PQeKTUBHOM
OpraHn3aLMOHHON  CTPYKTYpbl W MOBbILIEHNE KayecTBa MNPUHUMAaEMbIX
yrpaBfeHYeCKNX PeLUEHWA.

CnK1COK MCMoib30BaHHbIX CTOYHUKOB:
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YK 677.01
OLIEHKA CTPYKTYPbl MATEPVA/OB 19 CMELOAEX b
C YYETOM YC/I0OBUW LLENTb®OBOW 3KCMNYATALM

CrepaHoBa E.B., YepyHoBa V.B.
JIOHCKOW rocyjapCTBEHHbIN TEXHUYECKUIA YH1BepCUTET, LLaxXTbl

OC06GEHHOCTbIO K/IMMaTUYeCKMX YCNOBUWiA, XapaKTepHbIX 415 LWebgoBbIX
painioHoB CeBepa, ABMISETCA COYeTaHMe MOPCKO CONM U HU3KUX TeMnepaTtyp. B
pe3ynbTate BO3AEWCTBUA COMM W Bar MEHSOTCH CBOWCTBA TEKCTWU/IbHbLIX
KOHCTPYKUMA, 4YTO MOXET TMPUBECTU K YXYALIEHWUKO MNPOYHOCTHbLIX W
3PrOHOMUYECKNX CBOMCTB oOfexfAbl B LenoM. HeoamHakoBas CnocoOHOCTb
BOJIOKOH K HabyXaHMt0 0OBbACHAETCS MX XMMUYECKM COCTaBOM M MOJIEKY/IAPHOM
CTPYKTypoir [1]. Tlpy 3TOM CHWXXAKOTCH WCXOAHblE MPOYHOCTHbIE CBOWCTBA
OfeXnabl, KOTopas MpefcTaBnseT COO0M OCHOBHYK Tpynny CPeAcTs
NHOVBUAYA/TbHOW  3aWMTbl YesioBeka. [MpobneMy CHVDKEHWA CTabuibHOCTU
3aLUNTHBIX CBOMCTB OfEX/bl COCTABNSET MOTEPS UCXOLHOM NPOYHOCTU 1 06LLEN
M3HOCOCTOMKOCTN MaTepuasioB B CBA3W C UX LUMKINYECKMM MPOMep3aHMeM Ha
xonofe. MHOroYMcneHHbIMM Hay4YHbIMY paboTaMmn YCTaHOBJ/IEHO, YTO CBOWCTBA
04X /bl BO MHOrOM ONpeAenstoTca TONLMHONM ee NakeTa MaTepuanos [2-6]. Mpw
3TOM MPK BO3AENCTBUN HU3KKX TEMMNepaTyp NPONCXOAAT M3MEHEHMNS B CTPYKTYpe
MaTepuasioB, KOTOpble 060CHOBbLIBAKOT N3MEHEHNSA MapPaMETPOB MX YXKECTKOCTU U
YMpyroctu, onpeaenstowmnx ToNLUHY.

[103TOMYy OCHOBHasf 06/11acTb MHTEPECOB HACTOsILLEeN paboTbl CBA3aHa C
nccnefoBaHeM 1 Y4ETOM B3aMIMOCBA3M MapaMeTpoB MaTepuanioB A8 O4eX bl 1
KIMMaTUYeCKMX YC/TOBUIA, BK/IOYAKOLMX HU3KME Temrepatypbl M 4acTuLbl
MOPCKOM CO/IM, W (DOPMMUPOBAHNEM Hay4HO-OOOCHOBAHHbLIX WHXXEHEPHbIX
PEKOMeHZaLN.

[Mof CTPYKTYpOW MaTepuasnos, Kak Mpasusio, MOHUMAKOT COBOKYMHOCTb
TaKUX OCHOBHbIX XapaKTepMCTUK, KakK MOPUCTOCTb U NAOTHOCTL [7]. Mpwn aToM
[AaHHble XapaKTEPUCTUKN dopmMupytoTcad 60nee  6a30BbIMM - MapameTpamm
mMarepuasios — pasmepamMu, (OPMOA M B3aMMHbLIM  PACMOOXEHUEM
3/IeMEHTapPHbIX BOJIOKOH, Ha KOTOpbIX OCHOBaH Matepuan [8]. CyuiecTBytOT
nccnefoBaHns, NPOBOAUMbIE BEAYLMMU HayYHbIMU LLUKOMaMU MUPa, KOTOpble
Hanpas/eHbl Ha U3yYeHVe BANAHWUA CTPYKTYPbl BOJIOKHUCTbIX MaTepuasioB Ha UX
ceorcTea [9-11].

[MoNyyeHHble [aHHble O 6a30BON CUCTEMe BOJIOKOH B CTPOEHMU
TEKCTU/IbHbIX MaTepPUasioB Ha OCHOBE MONAMUAHbIX, MOMMIPUPHBIX N APYTUX
KOMMOHEHTOB O3B0/ YCTAHOBWUTb, YTO MNapameTpbl MPOYHOCTU TaKMX
BO/IOKOH B OMpefeneHHOW Mepe MOABepralTcAd W3MEHeHVsM elle  Ha
3/leMEHTapPHOM YPOBHe AeopmMaLlnii B CTPYKTYPE BOMIOKHUCTLIX KOMMO3MLMIA,
0CO0OEHHO NOJ, BO3LeNCTBMEM arpecCMBHbIX KOMMOHEHTOB OKPY»KatoLLein cpesbl.
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C Uefbl0  BbIIBNEHMSA CTPYKTYPHbIX MapaMeTpoB W CTPYKTYPHbIX
OCOOEHHOCTE COBPEMEHHbLIX MaTepuasioB ANs OAeXAbl, OPUEHTUPOBAHHON K
NMPUMEHEHMIO B LWeboBbIX  pailoHax Cesepa, OblM  MPOBeAEHbI
MUKPOCTPYKTYPHble  WCC/MefoBaHMs Ha  6ase  MHOTOQYHKLMOHa/IbHOIO
aHa/ITMYecKoro Mmkpockona [12].

[MpumeHsemoe  060OpyAOBaHMe  MNpefycMaTpuBaeT  UCMO/b30BaHME
MWKPOCKOMUN ONTUYECKUMU METOLaMWN C BbICOKMM paspeLLeHnem, KOTOpoe B
COYeTaHUM NepesoBbIMY METOAMW BUPTYan3aLum ob6ecrneyrBaeT BOSMOXXHOCTb
nccnepoeatb 00bekTbl B cucteme 3D. CTpyKTypMpOBaHHOE OCBELLEHMe
OCYLLECTB/IETCA C MOMOLLbIO MHTEP(EPEHLMM MYUYKOB Ha N0CKOCTM 06pasua,
0bpasys ANPPaKLMOHHO-0r paHNYEHHYHO CUHYCOMAANbHYHO KapTUHY
CBETOTEHEeBbIX MOJIOC.

B KauyecTBe MaTepuasioB AN WCCMEAOBAHUIA  BHELUHEro  Cos,
OPUEHTUPOBAHHOIO K MOBEPXHOCTU, KOHTAKTUPYIOLLLEN C OKPYXKatoLLEe Cpesion,
MCMOMb30BaHbl 06pasLbl, OTpaXKawliMe Hanbonee akTUBHO MPUMEHSEMbIe
aHa/IorMYHble Martepvasibl B COBPEMEHHOWN LUBEMHOW MPOMbILLIIEHHOCTU MNPW
NPOM3BOACTBE cneumansHoin ogexapl [13].

B kayecTtBe TecToBOro ob6pasua 6blia uccnefoBaHa 6a3oBast CTPYKTypa
nepensieTeHns BOIOKHUCTbIX HATEN B cucTeme TkaHu I"peta-M8C60.

B nepenneteHun nNpeacTaBNeHHOW TKaHW C YY4eTOM CUCTEMATUYECKUX
HUTOYHBIX NEPEKPbLITUIA B CMELLEHHbIX MJIOCKOCTAX Ha y4acTKax MOBEPXHOCTU
(hopMUpPYOTCA 00BbEMbI, KOTOpble MOryT 3afepXuBaTb B 006pa30BaBLUMXCA
MycToTax YaCcTULLbl MOPCKOM CO/N.

[Na OUeHKN XapaKTepa MOBEPXHOCTW martepuana mno psgy OCHOBHbIX
nokasaTefiei, TakMX KakK MaKCMMa/lbHbli W MUHUMa/bHbLIA  AMaAMETP
BbICTYNAKLLMX C BHELLIHE CTOPOHbI Py HATER, 06pa3yowmnX BbIMYKI0CTU Ha
MOBEPXHOCTU MaTepuana, WX JIOKaJIbHbIi O0O0bEM MO KaXAOMY Y4acTKy
BbIMYK/IOCTEN NOBEPXHOCTU, BENMYMHA NOABEMA, 00BEM BbIMYK/IOCTH, NOLaAb
MOBEPXHOCTU BbINYK/bIX Y4aCTKOB MaTepuana, pesynbTarbl MpefcTaB/ieHbl B
Tabn. 1.

YCTaHOB/EHO, YTO HaMb0/bLLAsA KOHLEHTpaLMsa MakCMaibHOro AnameTpa
BbIMYK/IOCTEM Y4aCTKOB MOBEPXHOCTE pPacrofioeHbl nog yrnom 80-85° K
OMOPHOW NMOCKOCTKM TKaHu (puc. 1).

PucyHok 1 - PacnpefeneHve KOHUEHTpaUUA MaKCUMasbHbIX WU3MEPEHUI
AnameTpa OKPYrIoW BbIMYKIOCTW, PacnofioXXeHHON nof YrnoM K OMopHOW
noBepxHocTn TkaHu [peTa-M8C60.
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Takne 0COGEHHOCTM  MO3BOMSAKOT  YTBEPXAATb, 4YTO OObEMHble
XapaKTepuUCTUKN UCCNeAyeMON TKaHU NPeACTaBNSOT MHTEPEC C TOUKU 3peHUs
OLEHKM MOTEHUMa/IbHbIX CUCTEM AN (DMKCaLMM 4acTUL, MOPCKOM COMn C
nocneiyoLwmnm BINSHUEM ee Ha BOSIOKHA U HATU CaMOIl TKaHW 1 eé CBOWCTBA.
Tabnmua 1 — KonuyecTBeHHad OUEHKA /OKa/IbHbIX Y4YaCTKOB BbIMyK/10CTU
HUTOYHLIX IPynn Ha NOBepXHOCTM TKaHW ['peTa-M8C60

MuHMUManbHbIN MakcrManbHbll MepumeTp NnokanbHol | Mnowaab NoKanbHoM
AviaMeTp, pm AviaMeTp, pm BbIMYK/IOCTU, UM MOBEPXHOCTM, Um2
640,4 931,7 17676,6 175318,4
19,8 58,8 1975 701,8
1957 286,8 3215,7 27613,1
24,4 50,4 186,3 536,4
272,8 717,3 11569,1 76782,0
31,8 128,1 401,9 2075,4
15,9 39,2 106,3 428,5
27,2 82,2 222,1 895,2
21,9 78,6 216,8 1299,3
10,5 100,6 236,5 674,3
12,2 18,0 60,2 156,7
14,8 30,3 81,1 320,1
21,4 249,9 613,8 2805,7
10,6 29,8 87,4 217,3
21,3 43,6 1229 629,0
31,9 58,4 183,9 1148,6
20,5 43,8 130,0 563,9
51,4 87,5 469,3 2057,6
6,3 59,4 130,0 254,5
33,8 63,8 2442 1308,4
10,2 43,1 1152 2825
12,1 27,2 92,3 197,0
10,0 41,5 102,5 269,7
24,6 45,6 139,6 71,3
22,6 32,1 122.6 436,7
17,2 28,9 84,8 349,1
15,1 22,7 70,3 249,9
16,3 23,7 85,2 228,5
50,7 156,5 726,8 3649,0
9,5 26,0 63,2 182,2

[N oueHKN 00BEMHON CTPYKTYPbl M3y4YaeMoro 06beKTa Obl/1 BbIMOHEH
rNyooKNA  MUKPOCTPYKTYPHbIM  aHainM3 1 nony4veHbl  3D-BUPTyasibHble
reoMeTpuyeckue MOAenu y4acTKOB marepvana, Mo3BoNsAoLLMe
npoaHann3npoBaTb UX KPUBN3HY. Ha puc. 2 npeacTasneHa BUPTYasibHas MOAENb
reoOMeTpMYecKnx napaMeTpoB OOBLEMHON KPWMBWM3HLI Yy4yacTKa TKaHW [peta-
MB8C60.
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PucyHok 2 — 3D-mofenb reomMeTpuyeckux rnapamMeTpoB O0OBLEMHON KPUBU3HBI
y4yacTka TkaHu ["peta-M8C60 (ysennyeHne 300x)

Kak BMAHO M3 TeoMEeTPMYEeCKOro aHaim3a KpPWBU3HbI MOBEPXHOCTU
nccnegyemot TkaHu 'peta-M8C60, yrny6neHust npu o6LLeN OLEeHKe M3rnbos
MOBEPXHOCTN MOTYT coCTaBNAaTh nopsiaka 200 1 6onee pm. 3TO rOBOPUT O TOM,
YTO Takas CTPYKTypa matepuasa B pas/IMYHbIX y4acTKax CeyeHUs MN0CKOCTbH
MOXET MokKa3aTb BO3MOXHbIE Y4aCTKMN A1 NPOHULAEMOCTU XXMUAKOCTEN N CYXMX
4acTuL, MOPCKOW COMN U3 BHELLHEN Cpefbl BO BHYTPEHHMWE C/IOM TeN103aUTHON
0060104KM OAeXbI.

Takum 00pa3oM, BbICOKMA YPOBEHb HEPOBHOTbI MaTepuasia Mo
MOBEPXHOCTM NoKa3sana TKaHb ['peta-M8C60 hopMupyeT ya3BUMbIE YCIOBUSA AN
3aKpernieHnss M MNPOHWKHOBEHMS YacTWL, MOPCKOA CO/MNM BO BHYTPEHHIOK
CTPYKTYpY nNakeTa MaTepuasioB Teno3alMTHOW OfeX[bl, YTO 0O0CHOBbLIBAET
pPeKOMeHAauMn Mo MPUMEHEHWIO  AOMOSHUTENIbHbIX  BOLOOTTa/IKMBAKOLLMX
MOKPLITUA N KOMOUHaUMWM MaTepuasioB C 06onee rNagkoh MOBEPXHOCTHHIO
nepensieTeHns C LeSbio CHYDKEHNA BO3L4ENCTBUA BpeAHbIX (haKTOPOB MOPCKOro
LuenbMa Ha CTabNbHOCTL CBOMCTB TEMJI03aLLMTHOM 04X bl.

ccnepoBaHme BbIMOMHEHO NPY (PUHAHCOBOW Noaaepykke POPI B pamkax
Hay4yHoro npoekTta Ne 19-38-90324.
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NJAETEHAA ObYBb KAK MOAHOE HATPABJIEHUWE
B IETHUNX KOJIJTEKUNAX

CreueHko A.A., Kapacesa A.W., KocTbinesa B.B.
PoccuiAcKuid rocyaapCTBeHHbIN YHUBepenTET UM. A.H. KocbirmHa
(TexHonorun. AmsaitH. ckyccTBo), Mocksa

B >XapKue NETHUE [JHW OYeHb BaXKHO He TONbKO BbIFNIAAETh KPAcMBO U
MPenecTHo, HO U YyBCTBOBATb Cebsl YA0OHO M MPaKTUYHO. B 3TO Bpems roja
0COBEHHO aKTya/lbHa 00YBb U3 HATYpasibHOM KOXM, 3aroToBKa Bepxa KOTOPOV
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N3roTOB/IEHA MO TEXHOMOMMW MJIETEHUS, TaK KakK KOHCTPYKLUMSA Takoi 00yBu
«AbILUNT», 38 CYET MHOXECTBA «OTBEPCTUIN».

[MneteHas 06yBb YHMBepcasibHA W MOAXOAMT MPAKTUYECKM K 060N
ofexae. OfHaKOo HY>XHO YUMTbIBaTb, K KaKOMY 06pa3y Bbl Nog6upaeTe 06yBb Ha
NETO: eCn 3TO BeYEpPHWI BbIXOA, TO OTAalTe MpeanoyTeHvVe NOA0YKaM U U
OTKPbITON 00yBWU. 19 A/IMTENbHbLIX NPOrynoK Ny4ylle BCEro NOAOMAYT NeTHUe
KPOCCOBKM 1 Kefibl. A BOT 151 BCTPEU C ApY3bsamu 60see yMeCTHOM ByeT 06yBb
C HEBbICOKOW MPUNOAHATOCTBIO MNATOUYHOW YaCcTu, KaK Hanpumep, MOAHbIE NeTHUe
BOCOHOXKM, 3CMagpusibu, LNenaHubl.

B 18-0M cTONETUN «NNETEHKN» NOMYyYNIN LUMPOKOe pacnpocTpaHeHne. B
1776 rofy 3apofunacb U3BeCTHas MCMaHcKas guHacTus obysLmkos Castaner.
[Mpon3BOACTBO KOMMAaHUM 6a3MpoBasiocb B OCHOBHOM Ha 3cnagpwsibsx, a
OCHOBONMOJIOXXHNKOM 6peHAa ctan Padaanb KactaHbep. OH yCOBepLUEHCTBOBAT
NnneTeHy 0byBb, UCMOMb3YyA 60/ee NPOYHBIA MaTepuan — MKYT, a ANs Bepxa
MPUMEHWN KpacuBble TKaHW 1 neHThbl [1].

[Mponyck B MMP BbICOKOW MOAblI M HACTOSALLYHO CnaBy 3cnafpuiibam
nogapun 3HameHUTbIN KyTopbe B CeH-JlopaH. Cnyuunnocb 370 B 1968 rogy,
Gnarogapsa BcTpeye BeMKoro Matpa c Isabel n Lorenzo Castaer Ha NapuMXCKoi
BbicTaBke. OH Mpefioxknn  MCMaHCKMM 0OYBLUMKAM BbINyCKaTb LBETHbIE
acnagpwunb Ha Kabnyke-TaHKeTKe. HOBMHKa npuwiack MO BKYCY, Kak
noTpebutenam, Tak u cosgartensaMm o6ysu. OyeHb NOMYNAPHbLIMU OHW CTaI B
cepefuHe 70-X rofoB, Korga CBOe pacrpocTpaHeHue Mosyyunn (osbKIOPHBIiA
CTWNb. Ha CcerogHAWHMA f[eHb 3cnagpuiby  OTINYAOTCA  HEBEPOSTHBLIM
pasHoobpa3mem (hopM 1 LIBETOB, OHM MOTYT ObITb KakK Ha MN/I0CKOM MoAoLLBe, Tak
1 Ha BbICOKOM Kabnyke [2].

Ewe He Tak faBHO Nof nneTeHoin o6yBbO NoApasyMeBann acnaapusibu, a
ceyac, B HOBbIX KOJIMEKUMAX W3BECTHbIX AM3aNHEPOB  aCCOPTUMEHT
pacwmpuncs. HeckonbKO Ce30HOB MOApsS AM3aiHepbl MOAHbIX  JOMOB
NPeACTaBNAT B CBOMX BECEHHE-NIETHUX KOJINEKUMAX, 00YBb C UCMOMb30BaHWEM
TEXHO/IOTMI NNeTeHnst N3 Koxu [3].

WHTpurylowle  cMoTputca  neTteHas  00yBb  Ha  JleTo C
MEeTa/ININ3NPOBAHHBIMM 3/lEMEeHTaMu, Hanpumep, TY(AN ¢ OTKPbITON NATKON UK
OTKpbITad 00YBb CO LUHYPOBKOW W3 KOXM SITHEHKa MeAHOro LBeTa ¢
MeTa/ININ3NPOBaHHbLIM 3(PdeKTOM, MpeacTaB/ieHHble MMeHUTbIM Christian Dior
(puc.1a, 16) [4].

AKTya/IbHbl MOZENM Ha NeTO YKEHCKOI 00yBM Ha NnaTgopme, TaHKETKE, C
pasHO06pa3HbIMM 3aBsA3KaMu W LLHYPOBKOW. VicnaHcKuin MofHbI fom Castaner B
CBOEN HOBOW KONMEKUMM MpefnaraeT MoAgHMLaM 60COHOXKM Ha TaHKeTKe (puc.
1r), BepX KOTOPbIX BbIMOSHEH W3 MJIETEHOr0 TEKCTWUNA C OTAE/NIKON U3 KOXMW.
Takme OOCOHOXKM MOMOrYT cAenatb JIETHMIA 06pa3 XKEHCTBEHHbIM WU
POMaHTU4YHbIM. He MeHee npuBnekateNbHbIMU U 3((EKTHbIMK  OyayT
acnagpwnby Ha TaHKeTKe OT uTanbsHCKOro 6peHpa Christian Dior (puc. 1B).
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Tyhnn ¢ nneTeHbIMX LIHYPKaMU K3 XJIONKa, OOGBMBAIOLLMMU  LLMKOMOTKY,
naeanbHO CMOTPATCA B COYETAHUM CO CTPYALMMUCS NETHUMI NnaTbamm [3, 4].
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PucyHok 1 — XXeHckas 00yBb Ha Kabfyke M TaHKeTKe: a-B) mogfenu Dior; r)
mogenb oT bpeHga Castaner [4]

Kpome 06yBn Ha nnatopme, Kabnyke, TaHKETKE KpacuBbIMKM W
NpakTU4HbIMKM  ByayT Cabo, OGOCOHOXKM, MINW, acnagpunbn. CTWUNbHbIE
nneTeHble wnenaHupbl ot 6peHaa KAANAS € YTOHUYEHHOW 3CTETUKON neanbHO
NOAXOANAT AN eXeHEeBHOM HOCKM (pUc. 2a): Ha NIOCKOW NoAOLLBe, U3 NIETEHOM
CO/IOMKM, 6e3 3acTexku [3].

AmepuKaHckuid  am3aiiHep Ulla Jhonson HeCKOMbKO Ce30HOB MoAapsig
NpeLCTaBNAeT B CBOMX BECEHHE-NIETHUX KONMeKUMax, 0byBb C 1CMO/b30BaHNEM
TEXHONOMMIA MNNETEHUA W3 KOXW. JIerkne un OpuUrMHabHble CcaHZauu,
BbIMOJIHEHHbIE 13 KO3beW KOXM, OT/IMYHO NOAXOAAT A/151 eXXeHEBHOW HOCKM (pucC.
26) [3].

3BecTHbIV aHrnckmia mogensep Stella McCartney B CBOMX KONEKUMAX
MO/IHOCTbIO OTKA3bIBAETCH OT UCMO/Ib30BAHUA Mexa U KOXXW. OHa, Kak 1 ee MaTb,
(otorpad JIMHAa MakkapTHUW, ABMSETCA aKTMBWMCTKOW 3a MpaBa >XMBOTHbIX,
noaaep>xnsas opraHunsaunio «<PETA».

B cBOO BeceHHe-neTHIOK Konnekumio 2020 Mofenbep BKAOYWIA YepHble
OOCOHOXKM Ha BbICOKON LWINWAbKe. HecMOTps Ha TEMHbI LBET, MOAeNb C
3a[NHKON U3 «3KO-KOXKW» BbIMMSIAUT NErko 3a CYeT Y3KUX MepensieTeHHbIX
LLUIHYPOB M3 TEKCTU/IA, HANMOMMHAIOLLMX PblbaLIKYHO CeTb. Takas 00yBb NpuBeyeT
K cebe BHMMaHMe 1 ByaeT coyeTaTbCa NOYTU C /IOObIM HapALOM: OT 6PHOYHOIO
KOCTIOMa 10 KOKTEbHOro nnatbs (puc. 28) [3].

-

PucyHok 2 — a) wnenaHubl KAANAS; 6) caHganum Ulla Jhonson; B) mogesnb
nneTeHoi 06yBun oT mogenbepa Stella McCartney [3]

B accopTnmeHTe OpeHAOB BbICOKOW MOfbl MOXHO YBUAETb GOCOHOXKM,
MIONN, Tyqin, canorm u faxe CHUKepcbl. VICKYCHO MepensieTeHHble TOHKWe
MOMIOCKMN N3 KOXK ATHEHKA WX TeNeHKa 06pa3yroT aXypHbI y3op (puc. 3).

B aTOM ce3oHe 6putaHcKaa nucatenbHuua n mogensep Alexa Chung
BbIMYCTWMA OAHOUMEHHbIA GPeH[, KOTOPbIN NogpaXKaeT HEMOBTOPUMOA 3CTETUKE
NKOH CTuNA. benocHeXHble 6aneTkun, CBA3aHHbIE KPHOYKOM B TEXHUKE KPOLLE,
MPeKPacHO AOMOSHAT 06pa3 C IErkKUM JIETHUM MUHU NJIaTbEM.
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PucyHok 3 — Mogenu nneTeHoin o06yBu OT U3BECTHbIX An3ailHepoB: a) Prada; 6)
Giorgio Armani; B) Valentino; r, g) Ulla Johnson [3, 4]

Takum o06pa3om nneTteHas O0O0YBb W3rOTOBMSETCA W3 Pa3/INYHbIX
MaTepuasioB: Befopa U 3aMWKn — A0NTOBEYHbIX, MPAKTUYHbIX, CO CTWU/bHbLIM
BHELLUHUM BWAOM, HO [OBOJIbHO A0pOrnx. bosee AeMOKpaTU4YHbI MO LeHe KX
MCKYCCTBEHHbIE 3aMEHUTENIN — «3KO-KOXKa», CUMHTeTU4Yeckad 3amwa [5].
MonynapHbl N3aenuna u3 TeKCTuna — 6apxara, atniaca, LUesika, CMECOBbIX TKaHei,
a Cpesy MONOAEXKMN — U3 «AeHMa.

KoHeuHo, KaK 1 gpyrue Buabl 60COHOXEK, NIETEHKN MOTYT UMETb pPasHyHo
nogowsy, (hacoH, BWUA 3aCTEXKW, BbICOTY Kabnyka, LUBETOBOE peLleHune
(O4HOTOHHOE 1 KOMBUHMPOBaHHOR). Jambl MOTYT KyMNnTb NOTHOCTHHO OTKPbITbIE
MOAENN, KOrga BUAHbI U NasibLbl, U MATKA, a TaKXKe 3aKpbITYH0 00yBb 1 YaCTUYHO
OTKPbITblE N30eNuns (C 3aKPbITON MATKOW UM XKe C 3aKPbITON HOCOYHO YacTbto).

BOCOHOXKWN — MNEeTEHKM NAeasibHO MOAXOAAT K Hapsjam B 3THUYECKOM
CTune. BbICOKMe nneTeHble 60COHOXKM — NIETHWE Canoru, MHOrAa AOX0AAT faXe
00 KOneH. B KauyecTBe 3acTeXXkm 00yBb MOXET CHabXaTbCA MpsKKamu,
pemMellkaMu, LUHYPOBKOW WM 3aBaskamu. Mogenn o06yBM MOryT OblTb
NaKOHMYHbIMK, 6e3 NHObIX YKpalleHWA, a Takke C [LeKOPOM B BUAe MeXxa,
6axpoMmbl, KUCTOYEK, BYCUH, 6AHTOB U Npoumnx agetaneid. MNneTeHKn 6e3 Kabnyka,
Ha MN/I0CKOI NofoLIBe 0YeHb YA0OHbI ANS AINTENbHbIX NPOryoK No ropogy Unm
nnsxy [2].
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OueBunAHO, 4YTO NPobema 0becrneyeHns HaceleHNs Ka4eCTBEHHO 00YBbIO
ABNIAETCS OHON U3 K/OYEBBIX 4151 00YBHOW MPOMbILLIEHHOCTM K060 CTPaHbI.
CnefoBate/ibHO, BO3HMKaeT BOMPOC, Kak cAenaTb 00yBb KOM(GOPTHOW A/
MOTeHUMa/IbHbIX  HOCYMKOB. Y[006CTBO 00YBM HanpsMyk 3aBUCUT  OT
aHaTOMMYeCKOro COOTBETCTBMA ee BHYTPeHHel (hopMbl napameTpamM CTOMbI,
KOHCTPYKUMWN Bepxa WU HWU3a U3LeNNs U NPUMEHSEMbIX MPU ee NU3roTOB/IEHUN
MaTepuanoB U TEXHOMOT M.

B cBA3nM C 3TMM, B HayuyHblX paboTax MHOrMx aBTOPOB-00YBLLMKOB
(AnekcaHgposa C.I., Koctbinesoin B.B., MapwwnHoin O.B., CakynuHon AO.0.,
dykuHa B.A. 1 gp.) NOABNSETCA TaKOe NOHATUE, KaK «0NnopHas KOM(OPTHOCTb.
oA «OMOPHOM KOM(GOPTHOCTLIO» 06YBM MOHMMAKOTCA YCNOBUA Hambosee
61aronpuATHOro B3aUMOAENCTBUA NIaHTapHOM NMOBEPXHOCTU CTOMbI C CUCTEMOM
HM3a 00yBW, MPWM KOTOPOM obecrneymBaeTcsd (PYHKLUMOHMPOBaHME CTOMbl BO
BHYTPMOOYBHOM MPOCTPAHCTBE 6/IN3KOE K eCTECTBEHHOMY.

OfVH 13 Hanbosiee 3HAYNMbIX KPUTEPUEB OMOPHOM KOM(OPTHOCTU — 3TO
pacnpegeneHve JUHaAMUYECKNX Harpy3okK (4aBfieHns) OT Beca Tena YesioBeka rno
NaHTapHO NOBEPXHOCTU cTombI [1].

B Hopme, npu CTOsHMM 6e3 06yBM Ha MJIOCKOW MOBEPXHOCTM, CTONa
ONUPaeTcad Ha Hee TPemMs KOCTHbIMM TOYKaMy — OYrpoM MATOYHON KOCTH,
LIeHTpaMun ro/IOBOK NePBOA U MATOW M/IKOCHEBLIX KOCTEW. TakK KakK 3TW KOCTHbIE
TOUKM OKPY>KEHbI MATKAMMW TKaHAMW, Ha OTrMeyaTke CTorbl (M1aHTorpaMmMe) mbl
BUAUM COOTBETCTBYHOLLME MM OMOPHblE MOBEPXHOCTN — B MYYKOBOMW 4acTu u
MATOYHON YacTW. Y 3[40POBOW CTOMbl B OMOPY BK/IHOYAKTCA MATKME TKaHW,
neXkawie nof  Hapy>KHbIM MPOAOSIbHLIM CBOLOM — OHWM 06pasyloT Ha
naaHTorpamme rMepemMbiuKy Mexay nepefHVM K 3afHWM Yy4yacTKamy Onopbl.
ManbLbl TAKXXe KacakoTcs 0nopbl AUCTa/IbHbIMU (haiaHramu, HO B pacnpegeneHnm
Harpysku, Kak npasuso, He y4acTBytoT (puc. 1).
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PucyHok 1 — KOCTHble TOYKM (@) M COOTBETCTBYHOLUME UM MOBEpPXHOCTM (6)
ornopbl CToNbI (B HOPME)

Mpy xonpbe Bec Tena MOMEPEMEHHO NEPEHOCUTCH TO Ha OAHY, TO Ha
APYryK0 KOHeYHOCTb. [NepekaTt CTONbI OCYLLEeCTB/IAETCA, HA4YMHasA C NATKW, Yepes
Hapy>XHbli1 NPOAONbHLIA CBOA W MepeaHniAi OTAen CTonbl A0 MOMEHTa
OTTa/IK/BaHWA OT OMOopbl NasibLEBbIM Y4aCTKOM.

Bce 3To cnpaBef/IMBO A/t YC/IOBHO «3/10POBbIX» HUKHUX KOHEUHOCTENA.
Mpn  Ha/mMumMM  CTaTUYECKUX WAW  AMHAMWYECKMX MaTosiornini, KapTuHa
pacnpeeneHns AaBfeHUs Mo naaHTapHON NOBEPXHOCTU CTOMbI NPY CTOSHUN U B
ABVKEHUWN U3MEHSETCS, MPUYEM 3TN N3MEHEHUS OUYEeHb UHAVBUAYAIbHbI.

B cBOl ouyepedb, Npu CTOSAHUM U XoAbbe B 00yBW, Ha pacrnpeneneHune
[aB/ieHNs MO MOLOLIBEHHOW CTOPOHE CTOMbl BAWAET MHOXECTBO (DaKTOPOB,
CaMbIMM 3HAYNTENbHBIMU M3 KOTOPbIX ABMIAKOTCA BbICOTa Kab/lyKa, KOHCTPYKLMSA
N matepuasnbl HM3a u3genus. Tak, eciim Mpyu CTOSAHWM Ha M/I0CKOW onope
npumMepHO 3/5 Harpy3Kku OT Beca Tesla YesioBeKa NPUX0AUTCSA Ha MATOYHYHO YacTb
CTOMbI, TO MPU MOCTENEHHOM MOAbLEME MATKM Ha Kabnyk, BCe 60/bLlas [Jons
Harpy3km nepeHocuTcs Ha nepegHwuid  otgen. [lpu  BbicOTe  kabnyka
30-40 MM, faBneHne paBHOMEPHO pacrnpegenseTca Mexxay nepefHUM 1 3aqHUM
OTAeNlamMy CTOrMbl, YTO ABMIAETCA ONTUMA/IbHBLIM.

CyLleCcTBEHHO NepepacnpeiennTb 4aB/ieHne NMo3BONAET penbed BKIagHOM
CTeNbKN M CBOWCTBA MaTepuasioB fgetasen Hu3a 00yBu. IMpu MCNonb30BaHWM
NPOMUINPOBAHHON CTeNbKN, U3rMObl U BbIMYKNOCTU KOTOPOW COOTBETCTBYHOT
aHa/IOTMYHbIM  Ha CTOMe, WM CTeNIbKM M3  MaTepuasioB, CMoCOOHbIX
NMPUGOPMOBbLIBaTLCA K CTOME W KONUPOBaTb pefibed) ee  MNOAOLLBEHHOM
MOBEPXHOCTK, [aB/ieHNWe MO MaHTapHOW CTOPOHe pacnpegensercd 6onee
PaBHOMEPHO, MCYe3alT 30Hbl JIOKaM3aumMm Harpysku, 4to fenaet 00yBb
3HaunTeNbHO yao6bHee B Hocke [2]. Pasmep v nonHoTa 06yBW, KOHCTPYKUMA U
maTtepuasibl Bepxa, Crnocob (mkcaumm Ha CTomMe, B MEHbLLUEN CTeMNeHN, HO TOXe
B/IMAKOT HA CTEMeHb ONOPHOWM KOM(OPTHOCTU.

Ons  nonyyeHWs  afekBaTHOM  OLEHKM  KOM(OPTHOCTM  06YyBM,
pacrnpefeneHve  [aBfeHMs  HeoOXOAMMO — paccmartpuBaTb B acrnekrte
(hYHKLMOHMPOBaHMS CUCTEMbI «CTOMa-00yBb-0MOPHAs MOBEPXHOCTbY.

B cBA3W C aTUM, APYrUM BaXKHbIM KPUTEPMEM OMOPHON KOMMOPTHOCTU
00yB/ SBNAETCA MWHMMM3ALMSA YAAPHbIX HArpy3oK CO CTOPOHbI OMOPHOM
MOBEPXHOCTWN, BOCTPUHUMAEMbIX HVDKHUMWU KOHEYHOCTAMU MPU  ABUDKEHUU
yenoseka. MNMMKKN TaknuxX Harpy3oK BO3HMKaOT MNpu Xoasbe n 6ere, npexae BCero,
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B MOMEHT KacaHWsi NATOYHOW YacTbo 00YBW OMOPHOI MOBEPXHOCTU U, 0COBEHHO,
B MOMEHT OTTa/IKMBaHWUA HOCOYHOW YaCTbHO OT Hee.

Bo BpeMeHa, Korja YenoBeK nepeLuen K npsMoXoXaeHuo, popMupoBaHme
CTOMbI MPOUCXOANSIO C YYETOM XOAbObI MO €CTECTBEHHOMY IPYHTY, Hanpumep,
MOKPLITOM TpaBoil 3emne, necky. OueBMAHO, 4YTO TakuMe BW[bl OMOPHON
MOBEPXHOCTU CMOCO6HbI AepopMMpoBaTbCs MOJ BO3AEWCTBMEM CTOMbI, a
C/lefloBaTe/IbHO, MUKOBbIX YAaPHbIX HArpy30K Ha KOHEYHOCTU NPU ABUKEHNUSAX He
BO3HMKaJIO.

B Hawe Bpems, MeXAy CTOMOA W eCTECTBEHHbIM OMOPHbLIM TPYHTOM
BO3HUK/IY NPOMEXYTOUHbIE 3/IEMEHTbI — KOHCTPYKTUBHbIE AeTa/n HMU3a 00yBU U
MOKPbITUE TPyHTA (AOPOXKHbIE MOKPLITMS), TO €CTb OTHOCUTENbHO >KeCTKas
NnofoLLBa 1 NI0CKOe TBEPA0e ONMOopHOe ocHoBaHue [3].

CoBpeMEHHbIn YenoBeEK XOAWUT, TNaBHbIM 06pa3oM, MO TakMM TBepAbIM
MOBEPXHOCTAM, KaK acanbT uam 6etoH. Cuna, ¢ KOTOPO CToNa BO3AeNCTBYET
Ha oropy, TakMM rpyHTOM abCo/IOTHO He MOr/0LLAeTCs U B NO/IHON Mepe B BULE
peakuumn onopbl, NepeaaeTcs 06paTHO Yepes CTOMY Ha Bblllenexaliue oThesNbl
HUXXHUX KOHEYHOCTen. CycTaBbl HWKHUX KOHEYHOCTEW aMOPTU3MPYHOT 3TW
HarpysKu, HO YacTb YapHOW 3HePrnu LOXOAUT A0 NO3BOHOUYHMKA, YTO HE MOXEeT
HeraTMBHO He CKa3aTbCA Ha 3[0pPOBbe OMOPHO-ABUraTesibHOro armnapara
yesioBeka.

B cnektpe nokasatenen OMOPHOM KOMMOPTHOCTM 06yBM, BOMPOC
amopTM3aLmMmn CUOBbLIX BO3AENCTBUIA Ha ONOPHO-ABUIraTeNbHbIN annapar urpaet
CYLLECTBEHHYKO pPO/b, TaK Kak 3TOT MoKasaTeNb CBA3aH C MOBbILLIEHHOWA
YTOM/ISEMOCTbO, MOXET BbI3BaTb AMCKOM(OPT N OOME3HEHHbIE OLLYLLEHNS.
HepocTtatouHas amopTuM3auma KBasnmy[apHbIX Harpy3ok Ha Tesio YesioBeka Cco
CTOPOHbI XXeCTKOW OMOPHOM MOBEPXHOCTW NPU X0Abbe 1 b6ere MOXeT BbI3BaTb
pasnnyHble 3a60/1eBaHNA, BCIEACTBME Yero BO3HNKAeT He0OX0AUMOCTb CO3aHuS
HM3a 00yBM, 06ecrneynBatoLLEro ecTeCTBEHHbIN YPOBEHb amopTU3auuK,
MNMEIOLLMIA MECTO NPW KOHTaKTe HeOOYTOM CTOMbI C ECTECTBEHHLIM IPYHTOM [3].

MogBogs wWTOrM, CcnefyeT OTMETUTb, UTO COBPEMeHHas 06yBHas
MPOMbILNEHHOCTb  BbIMYCKAaeT  LUMPOKWMIA  acCOPTUMEHT  MPOAYKLMW,
OPVEHTUPOBAHHON, MpeXae BCero, Ha TeHAEHUMU MOAbl U NOTPeOUTENIbCKUIA
cnpoc. [aneko He BCA 00yBb MMeEeT pauMOHa/ibHYHO, C TOYKM 3pEHUs
bvoMexaHVKKN, BbICOTY Kabflyka, aHaTOMMYeCKM O60CHOBaHHYK qopmy
HOCOYHOW YacTW 1 BHYTPMOBYBHOIO NpocTpaHcTBa. Matepuasbl feTaneit 06yBu
HepeaKo BbIGMPAtOTCA TO/IbKO MO 3CTETUYECKMM M LIEHOBbIM NokasaTensam. He Bo
BCEX KOHCTPYKLMSAX UCMO/b3YHOTCA LOMOMHUTENIbHbIE 3/IEMEHTBI, MOBbILIAOLLME
KOM(DOPTHOCTb  M3L4eNMA U MONOXWUTENbHO B/UAIOLLME Ha NPOPUIAKTUKY
3ab0neBaHM  OMOPHO-ABMraTe/IbHOro annapara. A 3HauuT, [Ja/ibHenllee
nccnefoBaHvie KPUTEPUEB OMOPHON KOMGOPTHOCT 00YBUN Pa3fINyHbIX TUMOB U
MO/M0-BO3PACTHLIX TPYNMN C BHEAPEHWEM MOMYYEeHHbIX pPe3ynbTaToB B
MPOW3BOACTBO, ABMSETCA BaXKHbIM (DAKTOPOM MOBbILWEHUS KayecTBa W34enni
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00yBHO OTpaciM u 0b6ecrneyeHnss 3040POBbA  HVDKHUX KOHEUYHOCTEW KX
noTpebuTenen.
CnuncoK NCnosib30BaHHbIX MICTOYHUKOB:

1. PogmoHoBa HO.B. Pa3paboTka KOHCTPYKTOPCKO-TEXHOIOTMYECKNX
PELUEHMI MOBbLILEHNS OMOPHOM KOMGOPTHOCTU 06yBW./ ABTOped. AWC. KaHA.
TexH. Hayk: 05.19.06. — CI6.: CreryTA, 2000 — 18c.

2. KoHapesa HO.C., Koctbinesa B.B., MakcumoBa W.A. Hay4yHo-
TEOpPeTUYecKne OCHOBbI aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHUA BKIAAHbLIX
neyebHO-NpomNakTUYecKux npmucnocobneHnin obysu. — M, 2018 — 161c.

3. KysHeuoBa E.A. ViccneposaHne amopTm3aumm CUCTEMbI «YENOBEK -
06yBb — oropa» B (pase nepefHero Tonyka./ ABToped. AWNC. KaHA. TeXH. Hayk:
05.19.01. — KasaHb, 2009 — 28c.
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YK 677.017
FAPMOHW3ALIA TPEBOBAHVIA HOPMATIBHOM
NOKYMEHTALM HA MEAULIMHCKUE KOMMPECCUOHHBIE
4Y/TOYHO-HOCOUHbIE V3AENNSA

CrtporaHoBa FO.A., lNnexaHoBa C.B.
Poccuitckuid rocyapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

CerofHa K KayecTBy NPOAYKUMM W YCNYyr NPeabABsatOTCA OCOOGEHHO
BbICOKME TpeboBaHUA. BaXHbIMW COCTaBNAOWMUMU [OCTMXEHUS BbICOKOIO
KayecTsa MPoAyKLUMK, paboT unn yCcnyr ABisOTCA METPONOrnA, CTaHAapTU3aums
N cepTUUKaLMs, KOTOpble ABNAKOTCA OAHMM M3 YC/IOBUIA BbIXOA4a Ha PbIHOK C
KOHKYPEHTOCMOCOOHOI NPOoAYKLMENA.

CraHgapTusaums urpaet BaXKHYK pPofb B o0b6ecrneveHUM Tpebyemoro
YPOBHSA KayecTBa npoaykumu. B craHgaptax W [pyrux HOPMAaTUBHBIX
AOKYMEHTaxX akKyMy/IMPYHOTCA HOBeWLUMe AOCTUDKEHUA HAyKM W TEXHUKW.
YuntblBas BaKHOCTb CTaHZapTu3aumyM [LN8  Pas3BUTUA  HayKW, TEXHWKM,
()YHKLMOHMPOBaHMS 3KOHOMMUKN MPUHATbI  COOTBETCTBYHOLUME 3aKOHbI U
HOPMaTVBHbIE JOKYMEHTHI.

Bce 31O B NO/HON Mepe OTHOCMTCA K MeAULMHCKOMY KOMMPECCUOHHOMY
TPUKOTaXY, KOTOPbI SBNSETCA OLHUM W3 Hambosiee COBPEMEHHBIX U
3 (heKTMBHbIX CNOCOB0B KOMMPECCUOHHOMO fle4eHns. B COOTBETCTBUN C 3TUM
aKTya/lbHOI 3afayeil ABNSETCA pa3paboTKa M COBEPLLEHCTBOBaHWE TPeboBaHWM
HOPMaTVMBHOW AOKYMEHTaUUM K AaHHOMY BUAY NPOAYKLUNN.

Llenb wnccnegoBaHmsi — rapMoHu3aumsi  TpeboBaHWA  HOPMATWMBHOWA
AOKYMEHTaUMM Ha MeAMLMHCKME  KOMMPECCUOHHbIE  Yy/I0YHO-HOCOYHbIE
n3genus.
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[ns atoro B pabote NpoBefeH CPaBHUTENbHBIA aHaIN3 ABYX CTaH4APTOB:
Hemeukoro ctaHgapTa RAL-GZ 387/1 n HaumoHanbHoro ctaHgapta P® NOCT P
58236-2018.

RAL-GZ 387/1 — eBponeicKnin cTaHaapT A1 MeANLMHCKUX 3/1aCTUUHECKNX
KOMMNPECCUOHHbIX M3aennin [1]. [aHHbliA CTaH4apT BblABUraeT TPeboBaHWUA Wy
NCNbITaHNA K MEAULUNHCKAM KOMMPECCUOHHBLIM YY/TIO4YHO-HOCOYHbLIM U3LENNAM,
HO OH He pacrnpoCcTpaHsAEeTCA Ha NPOUIAKTUYECKUIA TPUKOTAX.

MaTepuany M KOHCTPYKUMW Bfi3aHUS YAensieTca JOCTAaTOYHO 60/ibLuoe
BHUMaHWe. [O/MKHbI UCMONb30BaTbCA TONLKO Te Mmartepuanbl U KpacuTenwu,
KOTOpble ABNAOTCA 6e3BpeHbIMUN 415 TKOAEN.

BblgenaoT 4 Buaa YynovHO-HOCOUYHbIX m3fgenuii: AD — ronbtel; AF —
4ynku; AG — BbICOKMe Yynku; AT — KOJITOTKM.

UyNno4yHO-HOCOYHbIe U30eNna LO/DKHbI pacTArMBaTbCca Kak MUHUMYM Ha
30% B npofonbHOM HanpasneHun u 120% B nonepeyHom. W3genus,
BbIMO/IHEHHbIE Ha 3aKa3, [O/DKHbl pacTarueBatbcid MuUHUMYM Ha 80% B
rnornepevyHoOM HaripaB/ieHu1 B obnactu 6eapa.

[MpakTnyeckoe yaanHeHWe AO/MKHO cocTasnatb oT 15% po 120%. Ana
YY/IOYHO-HOCOYHbIX W3AE/INIA, M3rOTOB/IEHHbIX HA 3aKa3, 3TO MOXET ObITb He
6onee 70% B 06nacTn begpa n makcumym 50% B Apyrnx ToUKax N3MepeHus.

BbigensatoT 4 knacca komnpeccuu (tabn. 1).

Tabnuua 1 — Knaccbl KOMMNpeccun KOMMNPeCCUOHHbIX YY/OK
Knacc komnpeccuu [laBneHve, MM pT. CT.
| Knacc Komnpeccun 18-22 MM pT. CT.

I Knacc Kkomnpeccum 23-32 MM pT. CT.
111 Knacc Komnpeccum 34-46 mm pt. CT1
IV Knacc Komnpeccuu CsblLle 49 MM pT. CT.

OnpefenatOTca  TakMe  MNOKasaTenW, Kak [OBefeHne  [aB/eHus,
MpakTU4ecKoe YA/ IMHEHWE, CUNA, CKaTUe, KOIPMULMEHT OCTATOMHOIO aB/eHNS,
PacTHXKMMOCTb, PacLLUMPAEMOCTb B MOMepPeyHOM 1 MPOA0/IbHOM HarpaB/ieHUAX.

CoO0TBETCTBME KOMIMPECCMOHHOIO TPUKOTaXXa TpeboBaHUAM CTaHAapTa
RAL-GZ 387/1 rapaHTupyeT coxpaHeHue neyebHOro npouns AaBneHus B
TeyeHne 6 MecsALEB NPW eXKeiHEBHOM MCNO/b30BaHUN U CTUPKE.

B ctpaHax EASC pfelcTBOBaN MEXrocyaapCTBeHHbIN cTaHgapT MTOCT
31509-2012 «W3pgenua  MefUUMHCKME — 3M1acTU4Hble  (uKcupyrowmne  n
KOMMNpPeCcCUoHHble. ObLme TeXHUYeCKMe TpeboBaHUA. MeTofbl UCTbITaHnin» [2].
OH ycTaHaBnvBan TpeboBaHWA W MeTOAbl WCMbITAHUA Ha MeAuLUMHCKKe
3N1aCTUYHble (PUKCUPYIOLLME M KOMMPECCUOHHbIE u3genns (OUHTbI, GaHOaXMW,
4y/IOYHO-HOCOYHbIe M34enuns, ofexay), oTHocdAwmeca K knaccy I no FOCT
20790.

B pgaHHOM cTaHgapTe 6blna npuBeAeHa KnaccUMKauums, OCHOBHbIE
napameTpbl, Ha3Ha4YeHWe N IKCMyaTalUMOHHbIE XapaKTePUCTUKIN N3AENWIA.

B craHgapte OblM  perfiameHTMpOBaHbl  CrieayloLiMe  nokasaTenn:
rnokasatesii JIMHeMHbIX pPa3MepoB; MOBEPXHOCTHaA MIOTHOCTb; W3MEHeHMe
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NMHENHbIX pa3MepoB Mnocne CTUpkM (ycadka); MPOYHOCTb MpU paspbiBe U
pa3pbIBHOE YA/IMHEHWE 40 W MOCMEe CTUPKM; PaCTHXMMOCTb 40 U NMOCne CTUPKK;
paboyas pacTsHXKMMOCTb; OCTAaTO4HasA AethopMaums Npu pacTsHKeHUM 40 U Mocse
CTUPKN; (PYHKLMOHa/IbHaA 6e30MacHOCTb.

OH pacnpocTpaHsanca Kak Ha npodunaktuyeckme (HyneBon Knacc
KomMmnpeccun), Tak u Ha nevebHble (I-1V Knaccbl) KOMMPECCUOHHBIA YyN04YHO-
HOCOYHbIE n3fenus.

C mapta 2019 roga B cuny BCTYNWN HauuMoHanbHbIA cTaHgapt TOCT P
58236-2018 «M3genmsa meAuMUMHCKME 3/1aCTUYHbIE KOMMPeCCUOHHble. ObLine
TeXHU4Yeckne TpeboBaHUA. MeToAbl MCMbITaHUA», KOTOPbLIA YCTaHaBNMBaeT
TpeboBaHWA 1 NPUBOAUT METO/bI UCMbITAHUIA Ha 3M1aCTUYHbIE KOMMPECCUOHHbIE
MeaUUMHCKME n3genns (6UHTbI, 6aHAaXKN, YyNIOYHO-HOCOUHbIE N3AeNns, OfeXay
M T.M.), OTHOCAWMECA K Knaccy 1 B COOTBETCTBUM C KnaccuumKaumein
MeAUUMHCKUX U3Ae/INi1 B 3aBUCMMOCTM OT MOTEHLMA/IbHOTO pPUCKa MPYMeHEHNA
[3].

B faHHOM cTaHfapTe npuBeAeHa Kaaccugpukauma  MeauLUMHCKUX
3/1aCTUYHbIX KOMIMPECCUOHHBIX W3Ae/NA. YKa3aHbl OCHOBHble MapameTpsbl,
Ha3Ha4YeHWe 1 3KCnyaTaumoHHble XapaKTePUCTUKN N3AeNNIA.

MpvBeAeHbl METOAbI UCMbITAHWIA HA ONpeseneHne: NMMHENHbIX pa3Mepos;
MOBEPXHOCTHOM M/IOTHOCTW; WM3MEHEHMSI JIMHEMHbIX pa3MepoB MOC/e CTUPKM
(ycagka); Npo4HOCTM NPY pa3pbIBe 1 PaspbIBHOIO YA/ IMHEHUSA [0 U NMOC/e CTUPKY;
PacTsHKMMOCTM [0 W MOCNe CTUPKK; paboyelt pacTSHXKUMOCTM; OCTATOYHOM
fAedopmaumm Npy pacTsXeHUM [0 M NOCNe CTUMPKW; Knacca KOMMpeccun U
MOATBEPXKAEHNE 0OeCnevyeHNs pacnpefesieHHoOro AaefieHns; PYyHKLMOHaIbHON
6e30MacHOCTU; CaHNTAPHO-XMMUYECKME N TOKCUKONOTMYECKNEe METOAbI OLeHKM
roka3saTeneli 6e30MacHOCTW.

OH pacnpocTpaHaeTcs KakK Ha npogumiakTuyeckne (HyneBoW Knacc
+KOMMpeccumn), Tak n Ha nedebHole (1-1V Knaccbl) KOMMPECCUOHHbIN YYy/TIO4HO-
HOCOYHble nsgenns (Tabn. 2).

Tabnuua 2 — Knaccbl KOMMPeccum Yysio4HO-HOCOYHbIX N3AENNIA

Knacc komnpeccun CTeneHb [aBfeHns, Mm pT. CT.
HyneBoi Knacc Komnpeccuu HVXe 18 mm pT. CT.

| Knacc Komnpeccuu 0T 18 10 21 MM pT. CT.

I Knacc Komnpeccun 0T 22 0 32 MM pT. CT.

111 Knacc Komnpeccum Ot 33 0 46 MM pT. CT.

IV Knacc komnpeccuu NnpeBbIWaeT 47 MM PT. CT.

B cTaHfgapTe pernameHTMpPYHOTCA Clefytolime nokasatesim KavecTBsa:
PacTHKMMOCTb, paboyast pacTHKMMOCTb, MOBEPXHOCTHAsA M/IOTHOCTb, Pa3pbIBHasA
Harpyska, yKasblBatoTCs HOPMbI 418 KaXA0ro Knacca komnpeccun. Mo wupurHe
N30eNNa PacTsSXKUMOCTb He HOPMUPYETCH, TaK Kak U3eNNs BbICOKO3/TaCTUYHBIE.
Ycagka ana no6oro KOMMPecCMOHHOro M3aennst MeAMUMHCKOro HasHavyeHus
[0/MKHa 6bITb He 6oiee 20%. OcTaTouHas gedopmauus He 6onee 10%. 3HaveHUs
PaspbIBHOMO  YA/IMHEHUA W3AE/IMA  AO0/MKHbI  ObITb HE MEHee 3HayeHWi
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PacTSHKMMOCTK, a Mocne CTUPKK Ao/KHa ObiTb He 6onee 20% uX paspbIBHOMO
YA/WMHEHWNS 10 CTUPKW.

OfHN 13 BaXXHENLWMX rokasaTesieln Ans Yyn0UYHO-HOCOYHbIX U3Lenuni —
K/1acc KOMMPECcum 1 NOATBEPXKAeHME 06ecneyeHns pacnpeseieHHoro 4as/eHuns.

MokasaTenb  «(hyHKLMOHaNbHas 6e30MacHOCTb»  OMNpeaenser, Kak
pacnpefensieTca AaefieHne Ha Yy/0YHO-HOCOYHbIX U3LeNnUAX MyTeM NU3MEepPeHUs
Harpy3kyM Ha KaXKAblii KOHTPOMMPYEMbIA y4acToK. Harpyska B HUXXHeE YacTu
N30enna Ao/MKHa ObITb 60NbLLE, YEM B BEPXHEN YacTW.

CpaBHUTENbHbIA  aHa/M3  TpeboBaHWA,  PernaMeHTUPOBaHHbIX B
CTaHAapTax Ha MeAWLMHCKUe 3/1aCTUYeCKMe KOMMPECCUOHHbIE  U3LeNnns,
YCTaHOBW/I, YTO NOKa3saTeNn, pernaMeHTUpoBaHHbIe B HALMOHAIbHOM CTaH4apTe
P® —I"OCT P 58236-2018 v HemeLkoM cTaHfapTe RAL-GZ 387/1, noeHTUYHbI.
Heb6onbLuoe oT/iMume B nokasarensx Habnwoganocs paHee 8 FTOCT 31509 -2012.
Cnu1CcoK 1cnonb3oBaHHbIX MCTOYHUKOB:

1. RAL-GZ 387/1 Medical Compression Hosiery. Quality Assurance.

2. TOCT 31509-2012 «W/3genvMa  MeAMUMHCKME  3/1aCTUYHbIe
(OMKCUPYIOLLIME N KOMMPECCUOHHbIe. ObLLMe TeXHMYeCcKne TpeboBaHMA. MeTtoabl
NCMbITaHNI.

3. TOCT P 58236-2018 «W3genma MeguULUMHCKWE 3nacTUYHbIe
KOMMNPeCCUOoHHbIe. ObLLMe TeEXHUYeCKMe TpeboBaHNA. MeTofbl UCMbITaHNIA».

© CtporaHoBa HO.A., NnexaHosa C.B., 2020

YK 685.34.01
PA3PABOTKA NHHOBALIMOHHbIX TPAHC®OPMWPYEMbIX
KOHCTPYKLUMIA OBYBU
C 3JIEMEHTAMW 3THOKY/IbTYPHOIO CTUNA
TEATPA «MNEKVHCKAA OMNEPA»

CynaiimaHoBa .M., KapaceBa A.W., KocTbinesa B.B.
Poccuitckuid rocyfapcTBeHHbIV yHBepcnTeT M. A.H. KocbirmHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B HacToswee BpeMsi B pa3HbIX Hapsgax /fogeid, B 3aBUCUMOCTM OT
PErnoHoB, 06bl4aeB M NPUBbLIYEK, B OfeXae U 00yBM OTOOpPaXKaloTCA pasHble
CTW/IX U 3CTETUYECKMNE BKYCbI. Pa3finyHble peNnMrno3Hble BepoBaHUS U KYNbTypbl
cenanM ofexay YHWKalbHbIM Ky/lbTYpPHbIM CUMBOJIOM. TeM He MeHee, B
Pa3/IMyHbIX MOAENAX Ofexabl U 06yBW, Crnocob cpaenarb YHWKa/bHble U
MHHOBaLMOHHble pa3paboTaHHble MPOAYKTbl MOXET WAeabHO COoYeTaTbC C
TPaAULUMOHHON 0OfeXa0W, 4TOOblI COpMMPOBaTb HOBbIN AW3aiH MOLHOTO
N30ennsa, KOTOpoe ABNAETCH O4HOBPEMEHHO COBPEMEHHbLIM N YHAC/eL0BaHHbLIM

[1].
Kaxkaas cTpaHa B MUPE MMEET CBOK YHUKa/IbHYHO TPAANLNOHHYIO O4eXAY,
Mo KOTOPOW NOAN MOTYT OT/INYUTL OfHY CTpaHy OT APYroil.
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HacToswas nekMHcKas onepa cumTaeTcs ropgoctoto Bcero Kurtasa. OHa
BK/IHOYEHA B CMWUCOK HEMaTepuasibHOro Hacneama KynbTypbl Mypa HOHecko u
MPeKpPacHO pacKpbiBaeT BeCb MOTEHUMaN KUTANCKOro OMepHOro WMCKYCCTBa.
OCHOBHOe UCMoJIHeHWe TMeKMHCKON ornepbl B OCHOBHOM OCHOBAaHO Ha CTw/e
KOCTHOMa ANHACTUN MuH.

Camoe (opmasibHOe naTbe — MUTOH, KOTOPOE HOCAT reHepasibHble
nMnepaTopbl B ouLmanbHbIX cnydasx. CTaTyc 4esioBeKa, HOCALLErO MUTOH,
HeoOblyeH. MUTOH — 3TO YKMBOTHOE, OYEHb MOXOXEE HAa [pakOoHa U Ha CLeHe
CO3/aH Nno 06pa3sy ApPeBHUX LPaKOHbMX XanaToB.

OO6bIYHO UCNO/b3YETCA MHOTO LIBETOB: XXENTbII, KPaCHbIM, 6eNbli, YePHbINA,
3e/eHbli, PUONETOBbLINA, CUHWIA, PO30BbIA N apomaT (apoMaTHbIN LBET — 3TO
YKeNITO-3€e/1eHbIiA LBET, KOTOPbIA MOTYT MCMO/b30BaTh MOXWIble Ntoan). PasHble
LIBETOBbIE MUTOHbI MOAXOAAT A1 Pa3HbIX TUMOB NepcoHaXel. XKenTble MUTOHBI
MOTYT HOCWUTb TO/IbKO WMIMEPaTopbl, KpacHble — BaXHble POACTBEHHWUKU
MMMEPaToOpCKON CeMbM WU MPUABOPHbIE YMHOBHUKW. TIUTOH cpaenaH w3
00NbLLIOro Kycka TO/ICTOrO artiaca, KOTOpbIA 60rato paclumT M306paxKeHUsaImm
[PaKoHOB pa3HbIX (POpM. Yenosek, HOCALLMIA MUTOH, NO3UPYET CMOKOWHO W
A0CTOMHO, 061aaeT YyBCTBOM COBCTBEHHOM 3HaUYMMOCTH [2].

Kak 1 MyXCKWe, >XEeHCKMe MUTOHbl — Camble TOPXKECTBEHHble HapsAbl
61aropoAHbIX XKEHLMH, TaKUX KaK KOPO/EBbI, HATOXKHULLbI, MPUHLLECCHI U YKEHBI.
CTapLume XeHCKMe NepcoHaXM C BblAatoLWMMCS CTaTyCOM MOTYT HOCUTb XKenTble
W apOMaTHbIE MUTOHbI, YTO YKa3bIBaeT Ha NX CTApOCTb.

MoBceaHEBHOE nMaTbe MPUHLECCHI — [BOPLOBAsA Ofexnaa, Takxke
Ha3bIBaETCA U TaHLUeBa/IbHOM 0feXA0i. Mofgo6HO NMTOHaM, A4BOPLOBbIE Hapsabl
ABNAKOTCA MOBCELHEBHOW 04X A0 A/ apUCTOKPATUUECKNX YKEHLLMH.

LiBeTa omumanbHON oaexabl B OCHOBHOM KPacHbIA, PMONETOBBIN, CUHWI
N YepHblil. KpacHblil — 61aropofHblid LBET, YCTYNatoWMA TOMBbKO YKENTOMY.
OduupmanbHblil  cTaTyc NypnypHOi oduumManbHOM OfeXAbl OYeHb BbICOK.
Bonblytd 4acTb CUHEen OoguuManbHOM OfeXabl HOCAT rocCyAapCTBEeHHble
cnyXawme 60ee HU3KOro ypoBHs. CaMblil HU3KWUIA CTaTyC — TOT, KTO HOCMUT
YEPHYIO O(OMLEPCKYHO 0AeXaY — O(hnLEep NN TIOPEMHBIA odnuep.

Ha cueHe onepHoro Teatpa B lMekuHe, rocyfapCTBeHHbIE CyXKallue He
MOryT HOCUTb O(hMLMaIbHYIO NOBCEAHEBHYIO OAEXAY 3e/1eHOro LBseTa, noTomy
YTO 3€/1eHbIN LiBET — LLBET BOEHHbIX KOMaHAYHOLLMX.

NobsLLme napbl Ha CLeHe NHOTAa HOCAT 04Xy OAHOr0 M TOrO XXe LiBeTa,
PUCYHKA — «N/iaTbe 415 Napbi», YTOObI NOKa3aTb CBOU OTHOLLEHUS 3PUTENAM.

«CKnagkn» — 3TO TMOBCEAHEBHOE MNaTbe, KOTOPOE MOryT HOCUTb
MY>XUMHbI, XXEHLLMHbI 1 AeTW. MeKNHCKasa orepa HasblBaeT CKNaLK/ «4aonao».
3-3a ero LIMPOKOro CrekTpa UCMosib30BaHUS, eCTb MHOrO TWUMOB W LBETOB
CKnagok. KocTioM C BbILMTBIMY Y30paMu HasbIBatoT LBETOUYHBIMI CKIaAKaMu, a
OJHOTOHHble KOCTHOMbl — NPOCTbIMW CKMagkamun. KocTioM M3 TOICTOro arnaca
Ha3bIBAlOT XKECTKMMM CKfagkamu, a n3 060/ee TOHKOrNO Kpena MATKMMU
CK/lafKamu. BosbLUMHCTBO NOAEN, KOTOPble HOCAT 3e/1eHble LIBETOUHbIE CKIaAKN
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— boratble 1 Hedobpble 6paTbs WAN NECHUKK. TMOXKuU/ble MEPCOHaXU HOCAT
rony6ble Un YepHble CKNaaKu 1 6enble BOPOTHUYKMN.

L|BeTa >XEHCKMX CK/aA0K B OCHOBHOM MPOCTbIE U 3/1eraHTHbIe, C OTTEHKAMMU
3€e/1EHOr0, PO30BOr0, XXE/ITOr0 1 LiBeTa /1I0TOCA, ¥ 0CO6EHHO KpacyBbl C KPaCOUYHOW
BbILLUMBKOWA pPa3/INYHbIX LBETOB. BOMbLUMHCTBO XXEHLMH B 3TOW BbILLNTOW
NANCCUMPOBAHHOM TKaHW — 3TO AamMbl UM MOJIOAbIE XKEHLLMHBI.

KalinyaH — 370 noBcefHEeBHas OfeXna, KOTOPYK HOCAT MYXUYMHbl —
npeLcTaBUTeNIN 6OEBbLIX UCKYCCTB. ITOT KOCTIOM 60/1ee HENPUHYXAEHHBIN, YeM
MATOH 1 ohuLmManbHaa o0f4exaa, HO BbIMAAUT OYEHb BHYLLMTENIbHO, CMOTPUTCA
arpeccrBHbIM N BENINYECTBEHHbIM, HO OLHOBPEMEHHO KPacuBbiM M 3a6aBHbLIM.
LiBeT maTepmana KavinyaHa 006bIYHO KpacHbIi, 6esblid, ()MONeTOBbLIN, YepHbIN [2].

Opexabl 3poy MOXOXM Ha CrNOPTUBHYK, HO 60/ee M3bICKaHHblE W
KpacuBble, HOCAT MY>XUMHbI HAe34HUKMN, OXOTHUKMN.

KocTioM co cTpenamu fenaet YenoBeka CTPOMHBIM, NOHLIM JyXa 1 O4eHb
KpacuBbIM. BOMLLUMHCTBO MEPCOHAXKEN MYXXCKOr0 nosia Ha CLeHe MeKMHCKOM
orepbl MOTYT HOCUTb OAeXAay CO CTpenamu, pasHbiX LBETOB U Y30p0B, Hanpumep,
POLCTBEHHWNKN NMIMEPATOPCKON CEMbM M BaXKHbIE NIIOAM BYAYT HOCUTL OAEXAY CO
CTpesiaMu Y BbILLNTLIM APaKOHOM.

CyLLeCTBYET, TaK Ha3blBaEMbIil, MUKC KOMOMHALUWIA KOCTIOMOB («MiX &
match») TeKMHCKON onepbl, Hanpumep, Of4eXfAa CO CTpefamn Ha CruHe U
CK/afiKM Ha BHYTPEHHE CTOPOHe KOCTOMa. Takue BapuvaHTbl KOCTHOMOB Obln
Ha cLeHe TeKHCKOIA orepbl eLle ABECTM NieT Hasal. B kocTiome npeobnagatot
yepHO-6esible LBeTa, MPOCTbIe U YACTbIE U CUMBO/IM3VPYHOT FOPe U HeroLoBaHue.

MpugepxmeBascb  TpaauuMin  KATANCKOW  Ky/bTypbl,  MOCTAHOBKU
[MeKMHCKO onepbl Bcerga ObiM M3bICKAHHBIMW: TKaHW, BbILMBKA PYYHOI
paboTbl, CTUIb W LBET KaXAOro PUCYHKA MOXHO HaWTU B WCTOPUYECKMX
NCTOYHUKAX. Kaxapld KOCTIOM [JO/KeH ObITb afanTupoBaH K urype akrepa, a
HEKOTOpble Y30pbl AO/KHbI ObiTb M3MEHEHbl B COOTBETCTBMU C XXAHPOBbLIM
CTUnem aktepa. Kakoi MeXAyHapoAHblil OpeHf ofdeXAbl M 00yBM MOXKET
CPaBHUTbLCA C TakMM pasHoobpasmem [3]?

B xofe wvccnefoBaHUs aKTyaslbHbIX WHHOBALMOHHBIX KOHCTPYKLMWIA 1
TpaHc(opMaumii BeepHOro Tuna, paspaboTaHbl 3CKM3bl KOMMEKLUM YKEHCKUX
Tyhens [4, 5], BHELWIHWIA BMA, KOTOPbIX BUAOU3MEHSAIOT AeTa/ln BEEPHOro Tuna.
ICTOYHNKOM BLIOXHOBEHMWS MOCYXXU/IM KOCTIOMbI M KOHCTPYKLIUA Beepa Teatpa
«[NeKnHCKasa onepa.

LiBeTa OCHOBHbIX MaTepuasioB HapyXXHbIX [JeTasieil Bepxa 06yBU
COOTBETCTBYIOT MPOrHO3y MHCTUTYTA LiBeTa «Pantone» — BCEMUPHO M3BECTHOM
opraHusauum, asTopuTeTa B 06/1aCTV LBETA W MOCTABLUMK LIBETOBbIX CXEM U
nepefioBbIX TEXHOMOMMA TOYHOM MNepefayn uBeTa A8 pas/IMyHbIX OTpacren
MPOMBILLMIEHHOCTWU.  YuWTbiBaas  TPeHA  MNporHosa WU HeobXxo4MMOCTb
KOMOMHMPOBATb LIBETOBblE COYeTaHUs, ANS Pa3paboTKM 3CKM3HOIO MNPOeKTa
Bbl6paHbl: BAyMumBbli 1 MeamutatuBHbii PANTONE 19-4052 Classic Blue,
OKPYXXEHHbIN NasIMTPOM MPOXNafHbIX CUHMX OTTEHKOB, a TakXke TerbiMu Wy
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YCMOKanBarLLyMM TOHaMK, MOMOraeT BbI3BaTb HEXHbIN YCMOKanBaKOLLNIA
ahexT 1 oLLyLeHNne MUPHOTO criokorcTaus (puc. 1) [6].

Tema MHHOBALMOHHbBIX KOHCTPYKUMIA LUMPOKO PacKpbIBaeTCcs B MpoLecce
3CKM3HOr0 MPOEKTUPOBaHMS 00YBM, BK/OYAIOLEN B Cebs A0MNOMHUTENbHbIe
TpaHc(opMuMpyemMble AeTain BeepHOro Tuna. Mogenm Koniekumy BKIOYaT 3
napbl XXEHCKMUX Ty(eslb Ha BbICOKOM Kabnyke, KOTOpble BUAOU3MEHSAKOTCS C
NMOMOLLbHO IeTasIe BeepHOro Tumna.

Mogenb 1 — >XeHCKMNe BbICOKOKab/lyYHble Ty(hM C 3aKPbITbIM HOCKOM K
(hUrypHoi 3afnHKon. JaHHas mMofenb TpaHCPOPMMPYeTCs C NOMOLLGHO AeTanu
BEEpPHOro Tuna, PUKCMpPYHOLLEenca Knenkamy Ha Kabnyke. [etasb Ha Tbl/IbHOW
MOBEPXHOCTN 00YBM PacKpbIBAETCA U COBUpaeTcs, Kak Beep (puc. 2a).

Mogenb 2 — >XeHCKMe BbICOKOKabyUHble Ty(N C 3aKPbITbIM HOCKOM U
(MrypHoin 3aaMHKOW. JTa MOAeNb OT/IMYaeTCA OT MepBOA  HaMUMEM
[EeKOPaTVBHOIO 4pe3noOAbeMHON0 PeMHS, KOTOPbIA OTBOAWUTCA Ha 3afMHKY,
co3faBas ath(PeKT packpbITOro Beepa (puc. 36).

Mogenb 3 — >XeHCKMe BbICOKOKabyUHble Ty(M C 3aKPbITbIM HOCKOM U
OTKPbITON NATKOW. 3a cyeT Gepua BeepHOro Tumna, 3aKpensisemMoro Kienkamm v
KOXaHOW /IEHTON Ha COt3Ke, Ty(aM MOryT BUAOM3MEHATLCA: CcOobmpatbes,
packpbiBaTbcs (puc. 3B).

PucyHoK 2 — a) mofens 1; 6) Mogens 2; B) mogesns 3

TakuM 00pa3oM, Hamu pa3paboTaHbl 3CKU3bl TPEX MOAENEN XKEHCKMX
Tyenb, peannaytoLme Naeto COBMeLLEHNS B cebe akTyaslbHbIX TEHAEHLMIA MOApbI
N COBPEMEHHbIX 3/1eMEHTOB An3ariHa. Mofenn cogepxxar AekopaTvBHble feTasun
BEEpHOro TumMa, MO3BOJMIAKOLWME TPaHCHOPMUPOBATL BHELLUHWIA BUA W3LENUS.
Takme  KOHCTPYKUMW  ABNAKOTCA  MHHOBAUMOHHBLIMKW,  aKTyaslbHbIMMU,
YNbTPaMOAHbIMA M MOTYT Ha MWPOBOM pPbIHKE COCTaBUTb KOHKYPEHUMIO
N30ennam 3anagHbiX An3aiHepoB.
CnmncoK NCnoib30BaHHbIX MICTOYHMKOB:

1. Kapacea A.W., Koctbinesa B.B. Tpaguumn ppeBHero Kwutaa B
COBpeMeHHOW Mofe // STHMYeCKas KynbTypa B COBPEMEHHOM MUpe: MaTepuasbl
V' Bcepoccuinckom Hay4yHO-MpakTUYecKorm KoHdepeHuun (Yactb 1) / BOY BO
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Yebokcapsbl: MnakaT, 2018. — C. 42-45

2. lLn 63Hb. Nain Cros-um 1340-u3n 63Hb (OCHOBHOE M3 pa3HbIX 3MOoX.
TeKCT COCTaB/IEHHbIN U UcnpaBneHHbIn N1ain Cro3-un). - C6. LLn 63Hb 6a WKyH
(Bocemb BapnaHTOB TeKcTa «OCHOBHOE M3 pa3HbIX 3nox»). LLlaHxai, 1957.

3. Kapacesa A.WN., KocTbinesa B.B. 3THMYeCKUA CTUb Kak aTpubyT
bpeHga  npemmuym  cermeHta //  KoHuenuuu,  Teopus,  METOAMKM
(hyHOAAMEHTaIbHLIX U NPUKNaAHbIX Hay4YHbIX WCCNeAoBaHWA B 0651acTu
WHKNHO3UBHOIO fAn3aiiHa U TEXHONOTUIA: COOPHUK Hay4YHbIX TPYAOB MO UTOram
MeXayHapoAHON Hay4HO-MPaKTUYECKOW 3a04HON KOH(epeHunn (25-27 mapTa
2020 r.). Yactb 3. — M.: PI'Y nm. A.H. KockirnHa, 2020. - c. 107-110

4. Kapacesa A.W., Koctbinesa B.B., CynaiimaHosa [.. VIHHOBaUMOHHbIe
TEXHO/IOTUN W TpaHCc(opMauMM B KOHCTPYKLUMSAX COBpemMeHHOW o6ysu [/
KoHuenuumn, Teopus, METOAMKM (DYHAAMEHTaIbHBIX W MPUKNALHbIX HayUHbIX
nccnefoBaHW B 0061aCTV MHKNKO3MBHOMO [M3aiiHa U TeXHOMOruiA: CO0PHUK
Hay4HbIX TPyAO0B Mo ntoram MexxayHapoLHOW Hay4YHO-MPaKTUYECKON 3a04HHOM
KOoH(epeHuun (25-27 mapta 2020 r.). Yactb 2. — M.: PI'Y um. A.H. KocbIrnHa,
2020. — c. 58-61

5. Kapacesa A.W., KocTtbinesa B.B., CynaiimaHoBa [.M. IHHOBaUMOHHble
TEXHOMOIMN B JIErKOA W TEKCTU/IbHON NPOMbILNEHHOCTU // COOPHUK HayUHbIX
TpynoB MexayHapoAHON Hay4YHON KOH(epeHLMU, NOCBALWEHHON 110-1eTuio co
AHs poxxaeHns npoeccopa A.IN. CeBocTtbsaHoBa (10 mapTa 2020 r.). Yactb 1. —
M.: PI'Y nm. A.H. KochkirnHa, 2020. — C. 82-86

6. Pantone Color Systems — Fashion [OnekTpoHHbIn pecypc]. — Pexxum
pocrtyna:  https://www.pantone.com/color-systems-fashion.ntml. -  [aTta
obpateHus 20.03.20

© CynaimaHoBa [.U., KapaceBa A./., KocTbinesa B.B., 2020

YK 687
3D-TEXHOJIOMMU B MPOEKTUPOBAHUM 1 MEYATU
NN3ANHEPCKUX 3NEMEHTOB B OAEXKAE CTU/A «CTUMMAHK»

CypxaHckas B.P., 'ycesa M.A., MypaLuoBa H.B.
Poccuitckuid rocyfapcTBeHHbIV yHBepenTeT M. A.H. KocbirmHa
(TexHonoruw. AmsaiH. ckyccTBo), Mocksa

B ApeBHOCTM ofiexXay MCNONb30Ba/IM UCKNIOUMTENbHO A/15 3alMThl Tena OT
Henorogpbl. C TeYeHNeM /1IeT OHa CTasia NPUoBpeTaTh 3CTETUYECKYIO PYHKLMIO.
[MepBbIMM NpUEMaMu AEKOPUPOBaHUSA ObIN MPUMUTUBHbBIE POCMIUCK XOJICTOB, U3
KOTOPbIX M3roTaBMBas/InN OAEXAY MPOCTOro Kpos. Mo3aHee NoSBMANCH BbILUMBKA
N [eKopaTuBHble NeHTbl. B anoxy CpefgHeBeKOBbA 0Ofexzae npuaasam
MPUTAIEHHBIA  CUMY3T C/IOXKHBIM  KPOEM, O0ObeM W3AeNNiA  perynnposam
LLUHYPOBKOW. MaTepuasibl M [eKOpaTUBHbIE 3M1EMEHTLI CTanu borade, B Mupe
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Y3Ha/IM O LUESIKe U LWNQOHE, a BbILLIMBKY AOMNOMHANN AparoueHHbIMN KaMHAMK. B
HacTosLee BpeMs ANA [eKOPUPOBaHUS O4eX/bl UCMOMb3YHT HENMpPUMEHSEMble
paHee martepuaibl — MJIOTHbIA MAACTUK, BCEBO3MOXKHbIE CETKW, MNEHKU W
NoKpbITHA. C pa3BUTHEM aaANTUBHBIX TEXHOMOIMIA B MOAY BOLLIM AeKOPaTUBHbIe
Kapkacbl [1] v uensHonuTble getanu [2, 3], BbINOAHeHHbIe 3D-neyartbto.

B kayecTtBe 06beKTa 1ccnefoBaHnsA BblopaHbl 3/1EMEHTbI AeKopa KOCTHOMOB
B CTW/ME «CTUMMAHK». XXaHp «CTUMMaHK» — 3TO CYOKy/bTypa, WCKYCCTBO,
OCHOBaHHOe Ha CTuUM3auMu B ofexae, rnpefMeTax 6ObiTa, B NPOMbILLIEHHOM
An3aitHe 06pa3oB MexaHW3MOB W MapoBbiX MawwmnH XIX Beka [4]. Ha pa3sutue
[ieKopa KOCTHOMOB «CTUMMAaHK» MOBNAMA HAYYHO-(haHTacTMYecKas nTepaTypa
XIX Beka [4]. Ogexaa n306unyeT CTUAN30BaHHbIMU pblyaramu, LLECTEPHAMMU,
BEHTUNAMU, 3aKenkamm, Tpyokamu, MeTaiIMyecKUMm CETKamMmn — 3/ieMeHTaMm
fin3aiiHa 1 MacTepcTBa BUKTOPUAHCKOM 3noxu (puc. 1).

PucyHok 1 — Mogenv KOCTHOMOB B CTU/E «CTUMMAHK» [5]

NHTepec K ofexae CTUNa «CTUMMAaHK» MPOSABUIN U TakKme W3BECTHble
mupoBble Joma Mogbl Kak Prada, Dolce & Gabbana, Versace, Chanel, Christian
Dior [6]. B 2012 rogy ans AeMOHCTPaLMM MY>XXCKOM IMHNW OAeX bl «CTUMMaHK»
AM3aliHepbl OT Prada faxe npurnacuiv TakMx 3HaMEHUTOCTel kak Busnem
Hedo, Mpu OngmaH, Mappet XeanyHa, Dxeiimun benn (puc. 2). B peknamHou
KamnaHun KOMJIEKLMN OHW NPeACTaBfs/IA  BbICOKOTO KayecTBa MULKaKW,
ABYOOPTHbIE >KWMETbI, O/IMHHbIE TPEHYM C BOPOTHMKAMU YETKUX opmMm,
BbIMO/IHEHHbLIX M3 KOXW W Mexa. B ato e Bpema IBN ony6nmkosanu
nccnefoBaHus 60nee NOMyMUNIMOHA OOBABMEHMI B 6Gnorax W couceTsx,
COr/laCHO KOTOPbIM UHTEPEC B 0OLLECTBE K OfeX[e B CTU/IE «CTUMMAaHK» BO3POC

PUCYHOK 2 — Mogenn u3 KOMNEKUMA MYXCKOM opexabl Prada B cTune
«CTUMMaHK» (2012) [7]

B coBpemMeHHO ogexie «CTUMMNaHK» CTWIN30BaHbl 3/MIEMEHTbI MO[bI
BUKTOPMAHCKOW 3MoXyW — MnaTbs, A/MHOW B MON; (Ppaku, reTpbl, ramaium,
y3HaBaeMble akCeccyapbl — TPOCTU, KapMaHHble Yachl, LWAANbI-UNANHAPbI, OYKW-
roTT/bl. AHaNN3 KONMEKUNIA ofexXabl «CTUMMaHK» [5] nokasas, YTO KOCTHOMbI
06UILHO  [1eKOPUPOBaHBI Pa3HOOOpa3HbIMM  3/IEMEHTaMM  C/IOXKHOW
NPOCTPaAHCTBEHHOI (hOPMbI, UMUTUPYIOLLMMU AeTaIN MaLLNH U MeXaHU3MOB (CM.
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puc. 1), MeTasMuyeckme CeTKM. PaHee a4 noucka MOJOOHbLIX [eTasnen
An3ainHepam NpPUXoAMIoCh 06palLaThCs B Liexa MalMHOCTPOUTESIbHbIX 3aBOA0B
WM Ha cknagbl no ytuamsaumn. C pasBUTMEM TPEXMEPHON rpadvky U
[OCTYMHOCTbIO TexHosorun 3D-neyaty [ekopupoBaTb MOAO06HbLIE KOCTHOMbI
CTa/10 3Ha4YMTeNbHO npoLLe. Mosb3oBaTeny rpaMyeckmx NporpaMm 3a KOpOTKUiA
OTPe30K BPEMEHW MPOEKTUPYIOT [eKOPaTVBHbIE  3/1IEMEHTbl  Pa3/INUYHOW
C/IOXKHOCTU, MUHYS CTaMIO [/IMTeNbHbIX MOMCKOB HEOOXOAUMbIX AeTaneit u
MaTepuasos.

Pa3paboTka CTWNN30BaHHOIO 3/71EMEHTa A1 AEeKOPUPOBaHUSA >XEHCKOro
KOCTIOMa B CTU/e «CTUMMaHK» NpoBefeHa B rpadiryeckom pefgakrope Fusion 360
komnaHun AUTODESK. T[lpoektupyemas pfetaslb He TO/MIbKO BbINOJHAET
3CTETUYECKYHO (DYHKLMIO, HO 1 ABMIAETCHA CbeMHbIM (POPMO3aatoLLnM KapKacom
ANa nalKaHoB n3genusa. B KauyecTBe TBOPUECKOro MCTOYHUKA 15 BHYTPEHHETO
Haro/IHeHNA KapKaca BblopaHbl Y30pHbIe IMHUN NayTUHbI U AYencTas CTPYKTypa
CETKM >XKW/IOM0 AoMa B CTWIE «CTUMMNAaHK» Ha okpavHe [Mapwka. CnoxHble
CUCTEMbI MEPEKPLITUIA, BAIOK 1 ONOP apPXUTEKTYPHOIO COOPYXXEHUSA COeMNHEHbI
C MNOMOLLbKD  MAaCCMBHbIX  METIIMYeCKMX  3aknenok [8]. dopmbl
MPenMyLLIECTBEHHO N30MHYTbIE — 3TO apKW, CPepUYIecKme Kynosa, gyroobpasHoie
noaaep>kvsatroLne cBobl KOHCTPYKUUKW. CodeTaHe B MPOEKTUPYEMOM KapKace
XapakKTepHbIX AN apXUTEKTYPHbIX OMOP YETKUX reOMETPUYECKUX 3NEMEHTOB U
MeTa//IMYECKMX K/EenoK (TPafMUMOHHbLIX [EeKOPaTUBHbLIX 3/1eMEHTOB CTWAA
«CTUMMAHK») MO3BOJISET MNONYYNUTb UCKOMbIV KpeaTUBHbIA 3g(eKT.

[ekopaTvBHbIe 3/1eMeHTbI KapKaca B naLkKaH >xakeTta (puc. 3) U3roToB/IeHb!
C NPVYMEHEeHWEM afANTMBHbIX TexHonormin. Ans 3D-neyatn BbibpaH PLA
nnacTuk. MNpenmyLlecTsoM unaMmeHa ABASETCA NPOYHOCTD, LUMPOKasA LIBETOBAS
nasimTpa U BO3MOXHOCTb OKpaLUMBaHUS, 3KOHOMUYHOCTL [9]. [Na UCKAKOYeHNs
noTepun Kapkacom thopmbl B npouecce 3D-neyvaTyt TOHKME 3/IEMEHTbI CETKMN Obln
[OMNO/IHEHbI MHOXECTBEHHbLIMWN FEOMETPUYECKUMI 3/1eMeHTaMU — NOAAEP>KKaMU,
MO3BONAOLWMMN 0OBEKTY NeyvaTu A/IMTeNbHO, 0 MOMEHTA OCTbIBAHUA M1acTMKa,
COXPaHATb MPOEKTUPYEMYHO KOH(UTYpaLio.

PucyHoK 3 — JlaukaH MOZEeNN U3 KONMEKUUM B CTUNE «CTUMMNaHK» U BapuaHThbl
Kapkaca

AQANTVBHBIE  TEXHOMOIMK  MNO3BONMAKOT  Pa3HOOOpasUTb  U3OeNuns
NHAVBMAYaANbHLIM  [eKOPOM, AOCTYNMHOCTb 3D-neyatn [aéT BO3MOXKHOCTb
KacTommnsmposaTb u3genua [10], onTMmmsmpoBaTb MpPoOLLECCbl TBOPYECKOro
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MOnCKa, NPOEKTUPOBaHMS M U3rOTOB/IEHUSA, COKPATUTb BPEMEHHOW NMPOMEXYTOK
OT NAemn NpoeKTa A0 MOMEHTa ero peasmsamu.
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YAK 677.017.335 .
MOZAEJINPOBAHWE NMPOYHOCTHbBIX CBONCTB
XNOMYATOBY MAXHOW MNPAXIN

Cyukos B.I"., KopoTkoBa A.., CkynaHoBa H.C., lNonakosa T. .
Poccuitckuid rocyapcTBeHHbIV yH1BepcnTeT M. A.H. KocbirnHa
(TexHonoruu. AmsaiH. ckyccTBo), Mocksa

B paboTe npoBedeHbl  MOAENMPOBaHME  MPOYHOCTHbLIX  CBOWCTB
X/10M4aTO0YMaXKHOW MPSHKK, C BOXKEHNEM pereHepupoBaHHble MN3T BOIOKOH U
MCMNONb30BaHNEM aHa/IMTUYECKUX MeToAoB. MofenupoBaHue NpoBeAeHO ANA
CPeAHeBOMIOKHMUCTOro Xsonka ¢ BroxeHuem [M3T BonokoH ot 30 po 70%.
OnpepeneHbl NoKasaTenn 419 pasiMyHbIX COCTABOB CMECEN: XXECTKOCTb KaXKAO0ro
KOMMOHEHTa, KO3(MUUMEHT WCNO/b30BaHWA MPECHOCTU BOJIOKOH B MPSXe,
KO3 MLMEHT CKOMBXKEHNS.

[Mpon3BoacTBO M nepepaboTka 3T BOMIOKOH YCMELWHO pPa3BMBAETCH.
PekopaHbIi 06beM Bbinycka B 2018 r. He npeaen — ecTb NepPCcneKTMBbI PocTa
POCCMICKOrO0 pPbIHKA W 3KCMOpTa, WCMo/b3oBaHHaa [13T-Tapa npekpacHo
nepepabaTblBaeTCA B BbICOKONMKBUAHbIE NPOAYKTbI, MOT 3KONOrMYeCKN YUCTbIN
Nnonnmep; OrpaHWyeHns U 3anpetbl npuMeHeHWs 3T HeobOCHOBaHHbI U
ypeBaTbl HEraTUBHLIM MHBECTULMOHHLIM KIMMATOM B HepTexumun (Cbipbe) u
nepepaboTke (M3genusa m3 MN3T), MOXKET OblTb HAaHECEH CYLLECTBEHHbIN YPOH
NPOu3BOACTBaM TPaaULUMOHHON HedTexumum [1-5]. Mpu  MomdenuposaHMK
MPOYHOCTHbIX CBOWCTB X/I0MYaTOOYMaXXHOW NPSHXKM NPOBeAeHbI TeOpeTUYecKme
pacyéTbl MPOYHOCTU X/IONYATOOYMAXKHON NPSHXKU C UCMoNb3oBaHnem [MM3T
BOJIOKOH. [15 NPshKU NNHEHON NoTHOCTK 30 TEKC BblGPaHbl COCTaBbl CMECENA,
KOTOpble MpuBefeHbl B Tabn. 1. YBeNnyeHWe pereHepmMpoBaHHble BOSIOKOH B
cocTaBax cmeceit coctasusio ot 30 go 70%.

Tabnuua 1 — CocTaBbl CMeCK

BapuaHTbl | CocTas cMecu Jonesoe cofepxaHue, %
1 BapnaHT | CpeHEeBONIOKHUCTBIV X/10MoK | 70
M3T-BoNoOKHa 30
2 BapuaHT | CpeaHeBONOKHUCTBIA XNOMNOK | 67
M3T-BONOKHA 33
3 BapuaHT | CpefHeBONOKHUCTbIN Xnonok | 30
M3T-BoNoOKHa 70

BbipaboTka Mps>ku MNpoBefeHa C UCMO/b30BaHMEM MfiaHa npsageHus. B
nnaHe npAgeHWs UCMOMb30BaHO Creaylolee 000pyLoBaHMA:  TpenasibHas
MalumHa T-16, ¢ nponsBoanTeNnbHOCTLIO 180 Kr/y; YecanbHas mawimHa YM-450-
4, C NPOM3BOAUTENLHOCTLIO 11 Kr/4; NEeHTOYHas MallnHa NepBoro nepexoja
JTHC-51-2, ¢ npousBoanTenbHOCTbO 136,8 Kr/4; neHTo4yHas MallnHa BTOPOro
nepexoga JIHC-51-2, ¢ npon3BoanTeNbHOCTLI0 136,8 Kr/4; pOBHMYHAasA MalLvHa
P-192-3, ¢ npou3BoguTenbHOCTLIO 99,5 Kr/y; npagunbHas maiumHa [1-75, ¢
MPON3BOANTENBHOCTBIO 12 Kr/u.
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[na npoBefieHMst TEOPETUYECKOr0 pacyeTa X/ion4atobymaxHoin npsxu 30
Tekc, ¢ BnoxeHnem M3T BonokoH oT 30 go 70%, onpepeneHsbl cnegytoiine
nokasatenu (Ta6n. 2):

NNHEeHas NNOTHOCTb Bo/oKHa: 0,125-0,6, TeKc;

NPOYHOCTL BOMOKHa: 4,4-14,5, cH,

yOJIMHEHMe BO/TIOKHa: 8-16,5, %);

CpenHasa AMHA BO/IOKOH KOMMOHeHTa: 33,7-64, MM,

CpeaHsas NMHerHas NI0THOCTb BOJIOKOH B cmeck: 0,164-028, Tekc;

MUHMMasIbHast IMHEeHasa NA0THOCTL NPsXK: 16,5, TeKc;

4ymncno BOSTIOKOH B npsxke: 50-107;

4MCNO BOJIOKOH KaxKaoro komnoHeHTa: 30-70;

YKECTKOCTb KoMMoHeHTa: 990-3905, cH;

KO3(ppuumeHT ckonbxxeHmns: 0,92-0,94;

KO3(h(OMUMEHT peannsaumm cpefHert NpoYHOCTM BOOKOH: 0,61-0,64;

[JIMHA y4acTKa CKOJIbXXeHUS Hambosiee »XeCTKOro KOMMoHeHTa: 3,9-6,9,
MM;

MPOYHOCTb HanbOo/ee XeCcTKOro BO/IOKHa B 3aBUCMMOCTU OT A/NHBI: 4,4-
14,5 cH;

OTHOLLIEHNS XKeCTKOCTel BONOKOH: 0,27-1;

CyMMa COOTHOLLIEHWS YKECTKOCTeW BOMOKOH: 1,27-1,67;

TeopeTnyecKas NPOYHOCTb Npsxu: 283-392, cH.
Tabnuua 2 — JaHHble TEOPETUYECKOrO pacyeTa NPOYHOCTM X10M4YaTo0yMaXKHOM

NpsXxun

Mokasatenu BapwaHTbI cmeceit
1BapuaHT | 2BapuaHT | 3BapuaHT

1. JInHeliHas NNOTHOCTb NPSXKK, TEKC 30 30 30

2. KBafpatuyeckas HepoBHOTa Nps>ku, % 15 15 15

3. [loneBoe cogepxaHye KOMMOHeHTa, % 70 67 30
30 33 70

4. poyHOCTL BOMOKHa, cH 4.4 4.4 4
145 145 145

5. Y aMHeHne BOMOKHa, % 8 8 8
16.5 16.5 16.5

6. CpefiHAs NIMHENHas NIOTHOCTb BOJIOKOH B CMECH, TEKC
0.164 0.169 0.28

7. Yvcno BOSIOKOH B NpsXe 100 107 58
8. XKecTKoCTb KOMMOHeHTa, cH 3905 3630 990

2634 2809 3599
9. Koah(hMUMEHT CKObXEHNS 0.92 0.92 0.92
10.KoathhnumeHT peanmsanm cpegHei NPpoOYHOCT BOSIOKOH

0.64 0.64 0.61
11.CymMMa COOTHOLLUEHWS XECTKOCTel 1.67 1.77 1.27
12. TeopeTnyeckas NPoYHOCTb NPsXKu, cH 283 291 392

Ans  ontumusauumn  npouecca npsgeHus, Obll1  NPOBeLEeH MOJHbIN
(hakTOpHbIA ~ 3kcnepumeHT  (MP3J) ans  NOMAYyYeHMs  CTaTUCTUYECKOM
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PErpeccnoHHOn MHorogaktopHor Mogenu (PM®M) un BbibpaHbl cnegytoLyme
napameTpbl: X1 — BbITAXKA; X2 — KPyTKa, M/MUH; Y — NPOYHOCTL NpsiXu, cH.
Ob6paboTKa pe3ynbTaToOB MCCMEA0BaHUA MPOBOAMTCA MO CleAyHLWmUM
aTanam,
[MpoBoAvM NPOBEPKY rMMoTesbl 06 OAHOPOLHOCTU AMCNEPCUMU B OMbITax
MaTPULBI ¢ MOMOIIBIO KpuTepua KoupeHa;
AUCTIEPCHUS BOCTIPOKM330IMMOCTH OMpPeaenseTcs no gopmyrne:
S2(y) = < IN1 S2 (V) (1)
S2(y) = 8,43
[MpoBepka 3HAYMMOCTU KO3I((ULMEHTOB perpeccuy npoBoAuiach C
ncnonb3oBaHnem Kputepusi CTbIOAEHTa, pacyeTHOe 3HaveHue Kotoporo tR
cpaBHMBalOT C TabnmuHbiM tT. Ecim tR > tT, To rmnotesa o 3Ha4YMMOCTU
KO3(D(P1LIMEHTOB He OTBEepraeTcs:
tg = t(by) = Il (2)
Y S(by)
3aTteM npoBOAUM MPOBEPKY afeKBatHoCTU NOAYyYeHHOW Mogdenn ¢
NCMOMb30BaHNEM KpuTepns Pumrepa M eciu pacueTHoe 3HaYeHWe MeHbLLUe
TabNM4yHOro, To MoAesb afleKBaTHa:

St ()
F= Szﬂ'(y) = (Fa(faﬂify) (3)
F=10,19 <441
m
SH0) = =5 ). = Yan)’ 4)

u
S2.(y) = 92,04

'MnoTe3a afeKBaTHOCTU PErpecCUOHHON MHOro()akTOPHOW MOLENN He
OTBEpraeTcs M MPOYHOCTb MPSHKU Mocne ONTUMWU3aLUK npouecca NpsaeHUs
MOXHO OyfeT Oniicats CIeayowumM oopa3om:

dopmyna perpecCoOHHON Moeu B o0LIeM BHIE:

y = by + byx; +byX, +byyxX; 2 + byyX,” + bypx, 2 (5)

y = 101,35 + 1,867x; + 1,517x, + 0,8x,* + 8,35x,> + 5,725, X,
BbiBOAb!:

1.  W3yyeHbl npobnembl  MEpPCrNeKkTMB  Pa3BUTUA  MPUMEHEHUS
pereHepypoBaHHbIX M3T BOMIOKOH B TEKCTU/bHO NPOMbILLIEHHOCTMW.

2. [lpoBefeHO MOAeNNPOBaHWE W aHAMTUYECKOE TMPOrHo3npoBaHue
MPOYHOCTHbLIX CBOWCTB KOJIbLEBOW X/IOMYATOOYMaXKHOW MPSHXKU, C BIOXKEHMEM
M3T BonokoH ot 30 oo 70%.

3. PacyeT NpoYHOCTU KO/MbLEBON XN0NYaTOOYMaXKHON NPSHXKN MO3BOSNI
OnpefennTb  XKeCTKOCTb ~ KOMMOHEHTOB,  KOS(PMUUMEHT  CKOJSIbXXEeHus,
KO3(PPULIMEHT MCMOMb30BaHWUA MPECHOCTM BOJIOKOH B MPsXKe, A/IMHY yyacTKa
CKOJIbXXEHUA, MPOYHOCTb NPSXKM cocTaBuna 283-392 cH.
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4. bblna nposefeHa onTuMM3aUMa MNapamMeTpoBrnpoLiecca npsaaeHuUs.
[uvcnepcns BOCNpon3BoANMOCTM cocTaBuna 8,43; pacueTHOe 3HaueHme KpuTepusa
®duwepa coctasuno 10,19. 'mnoTesa afeKBaTHOCTM He OTBepraeTcs.
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