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Kaaccnduxanus TKaHbIX CETOK AJIS MPOLEAYP ABTOMATH3HPOBAHHOI0 UX
NPOCKTUPOBAHUA

Coxosa I'.T'., UcaeBa M.B., Kopoukosa C.H.
(KocTpoMckoit rocy1apCTBEHHBIN TEXHOTOTHUECKUN YHUBEPCUTET)

B cmamuve npueooumca knaccugpukayus 00HOCI0UHBIX U MHO20CTOUHBIX MKAHBLIX CEMOK,
ynpowiarowiaa npoyeoypy OMHECeHUA Mo20 UWIU UHO20 3ANPAGOYHO20 PUCYHKA
nepenjiemeHus K OnpeoeieHHomy muny u noomuny cemku. B 3asucumocmu om mozo k
KaKxomy muny u nOOmuny OmHOCUMCA MKAHAA CEMKA OCYULecmensiemcsa euloop opmyn
014 pacuemos napamempos CemKu, Ymo 6axicHo 01 nPouedypbl A6MOMAMUIUPOEAHHO20
HPOEKMUPOBAHUA OAHHBIX MEKCIMUTbHBIX MAMEPUAI0s.

I/IBBGCTHO, YTO TKAHBIC CCTKHM OTHOCATCA K TKaHAM CIICIHAJIBbHOI'O
Ha3HA4YCHMUA. BLIpa6aTBIBaIOTC$I CCTKH M3 PA3JIMYHOIO ChIpbiA: HATYPAJIbHBIX H
CMCCOBBIX IIpsAK, CHHTCTHYCCKHUX W HCKYCCTBCHHBIX, KOMINICKCHBIX U
MOHOHHTeﬁ, METaINYECKOU ITPOBOJIOKH H IIP. TkaHbI€ CETKH UMEIOT IIUPOKOC
IMPUMCHCHUC B nepepa6aTLIBa}01ueﬁ IMPOMBIINIJICHHOCTH, HWX MHCIIOJIB3YIOT B

KayecTBe (PUIBTPOB, TPAHCIIOPTEPHBIX JICHT U T.II..

OAO «KpacHokamckuii 3aBoJ MeTayutiueckux cetok» (OAO «K3MCy»)
— SABJISETCA OJHUM U3 KPYNMHEUIIUX POCCHUMUCKUX TMPEANPUATHH, KOTOPOE
OpPUEHTUPOBAHO Ha BBIMYCK TKaHBIX ceTOK. [IpobOnema, ¢ KOTOpOH CTOIKHYIOCH
JAHHOE MPEANpPUSATHE, KAaCACTCA aBTOMATHU3ALMHU MPOLEAYP NPOCKTUPOBAHUSA
TKaHBIX CETOK C 3aJaHHBIMU Mapamerpamu. [losTomy KoimekTuBy Kademap
«TKadecTBay u «uHPOpManmoHHBIX TexHosorui» KI'TY Obuta mocraBieHa
3ajjaya — pas3paboTarh aIrOpuTM W TNPOTPAMMHYIO peaU3aIuio s
MMPOEKTUPOBAHUSI PUCYHKA NEPEIUICTEHUS CETKM M pacyeTa €€ CTPYKTYpPHBIX

rnapaMeTpoB.

CJIOXKHOCTh peanu3aiiui, MOCTABICHHOW 3a/1auM, 3aKJII0YaeTcs B TOM,

YTO aCCOPTUMEHT, BbIMycKaeMbIXx ceTOK BelHK. OAO «K3MC» Beimyckaer



OJHOCJIOWHBIE, BYXCIIOWHBIE U TPEXCIONHBIC, & B IEPCIEKTUBE N-CIOWHBIC
CeTKU. B HacTosmen craTbe pacCMOTPEHBI PA3IMYHBIE CTPYKTYPbl TKaHBIX
CETOK, BBIIIYCKa€MbIX Ha 0a30BOM MpEeANpPHUITHH, W TNPEIJIOKEeHA UX
KIacCu(pUKalusi, Ha OCHOBE KOTOpPOM B JaJbHEHIIEM pa3padaTbIBAINCh

YHU(PUUIUPOBAHHBIE aJITOPUTMBI 151 KOMIIBIOTEPHOT O TPOEKTUPOBAHUS CETOK.

TkaHbIE CETKM pas3jngaroT 1o TUITY, BHYTPU KaKJIOTO THUIIA BBIACIIAKOT
IO THUIIBI. PaCCMOTpI/IM HCKOTOPBIC THUIIBI CCTOK, BBIpa6aTBIBa€MBIe Ha 0a30BOM

IPEANPUITHU:

o Onunapuas (OC) unu oaHOCTOMHAs CeTKa, KaK M BCE OJHOCJIOMHBIC
TKaHH, BhIpA0ATHIBACTCS W3 OJHOM CHUCTEMbI HUTEH OCHOBBI M OJHOW CHCTEMBI
HUTEN yTKaA. [loaTUI OJIMHAPHOW CETKH C YE€PEAOBAHUEM YTKa MOAPA3yMEBAET,
YTO B KAaueCTBE YTOYHBIX HHUTEH B CETKE MOTYT MPUMEHSAThCS HHUTH U3
Pa3IMYHOTO ChIPbs WU AuaMeTpa (10 4-X BUIOB).

NHTepec BbI3BIBAET CTPOCHUE MHOTOCIIOMHBIX TKaHBIX CETOK.

o JHByxcinorinas cetka (JICC) BeIpaOaTpiBaeTCs 3a CUET TEpeIUICTCHUS
OJIHOW CHCTEMBbI HUTEN OCHOBBI C JABYMsI CUCTEMaMHu HUTeH yTka. CTaHaapTHas
nByxciorHas cetka (CHCC) — KoIMuecTBO HHUTEH BEpPXHEro yTKa paBHO
KOJIMYECTBY HHTEH HIkHero yrka (cMm. puc.l). JIByxcioifHas ceTka C
nonaepxxkuBatorium yrkoM (JJCCII) mist ee BbIpaOOTKH MCIIONB3YIOTCS BEPXHUIMA
YTOK, TIOJIICPYKUBAIONITUI YTOK M HIDKHUH YTOK (CM. pHC.2).

o Tpexcnoiinas cerka (TCC) BripaGaThiBaeTCs U3 OAHOW WJIM JBYX CHCTEM
HUTEN OCHOBBI, U3 JABYX, TPE€X WM YETBIPEX CHUCTEM yTKa. B craHmapTHOU
tpexcioinoi cetke (CTCC) nBe nmpocThie «HE3aBUCUMBIE CETKWY COECIMHEHBI C
MTOMOIIBIO CBA3YIOIIEH yTouHOM HUTH, s BeIpaboTkm CTCC Tpebyercs nBe
CUCTEMbl HUTEH OCHOBBI (BEpXHSISI M HUXKHSIS), TPU CUCTEMbl yTKa (BEpXHUH,
HWKHHUU | CBs3YOmUi yToK) (cM. puc.3). CamocBs3yromas TpexciaolHas ceTka
(CCTCC), B KOTOpOM,  CBS3YIOIUIMA YTOK SBJISETCS YaCThIO PHUCYHKA C

dbopmyromiel CTOPOHBI CETKH, JJI1 BBIPAOOTKH TPEeOyeTCs BEPXHSSI U HMKHSSA



CHUCTeMa HUTEH OCHOBBI, BEPXHSISI, HIDKHSSI M CBS3YIOIIAss CHCTEMbl HUTEH yTKa
(cm. puc.4). Tpexciolinas cetka ¢ noaiaepxkuatomum yrkom (TCCIT) — mis ee
BBIPA0OOTKH  WCTOJB3YETCS OJIHA CHCTEeMa HUTEH OCHOBBI, KOTOpas
MepeIIeTaeTCsA ¢ TpeMs cucTeMaMu HUTed ytka (cMm. puc.5). Ilpuuem gucio
HUTEH BEpPXHETO yTKa pPAaBHO CYMME 4YHCIAa HUTCH TOIIEPKHBAIONIETO U

HIDKHETO YTKa.

Y cerok pazauyaroT Qopmyrommui ciaoil (CTOpOHY), Ha KOTOPBIH
BIIOCJIEZICTBUM MOYKET HAHOCUTHCSI HANIBUICHUE WJIM MPOINUTKA U OMOPHBIN CIOU
(cropona). @opmyromuii ciaoi GopMHUpPYETCs, KaK MPaBUIO, HUTSIMU BEPXHETrO
ciost. OnopHbIN coit GOPMUPYETCS HUTSAMHU HUKHETO CIIOsA. Y TPEXCIOMHBIX
CETOK pa3znuyaercs BepxHuil (popmyromuii), cpeaHui, HIWKHUNA (OMOPHBIN)
cinou. Cpennuit cioil gopmupyercs 3a cyeT MHojjepkuBaroiiero yrka. [lpu
IPOEKTUPOBAHUM NEPETUIETEHUN CETOK CIEAYET YUHUTHIBATH, YTO COOTHOIIEHUE
HUTEH B CIOSX MOXKET ObITh Pa3IMYHBIM, HAIPUMEP, HUTU BEPXHETO U HUKHETO

CJI0S1 MOTYT UMETh COOTHOIIIEHUE, Kak 1:1, Tak u 2:1, u ap..

Hamu npennaraercsi cucteMaTU3upoBaTh TKaHbBIE CETKH, UCXOMAS U3 UX
cTpoeHusi. B kadecTBe mepBoro Kiaccu(PUKalMOHHOTO MPHU3HAKA Mpe/jIaraeTcs
BBIJIENIUTh KOJMYECTBO CJIOEB B CETKE, KPUTEPHUEM BTOPOTO MpuU3HAKa Oyner
ABJISITBCSA BUJ WU YHUCIO CHCTEM HUTEW OCHOBBI M YTKA, UCIONB3YEMBIX IS

BBIPAOOTKHU ceTKH (cM. TabI. 1).

K TkaHbIM ceTkaM, Kak U KO BCEM TKaHSAM, MPUMEHSIIOTCA MOHSATHUS
panmnopt nepemierenus (R,, R,), uncio nureit Ha 1 em (11, 11,), mnoBepXHOCTHAS
IJIOTHOCTh TKaHu (M,). KpoMe Toro, Kk ceTkam NpPUMEHSIOTCS CIEUHUAJIbHbIC

napameTpsl: 1,, — KOJIMYECTBO TOYEK OMOPBI; [I! - KOJIMYECTBO HUTEH BEPXHEMN
OCHOBBI Ha 1 CM ceTKH; II] - KOJMYECTBO HUTEH BEPXHErO yTKa Ha 1 cM CeTKw,

Tay — YUCJIO0 MECT HCpCKpBITHfI YTOYHBIX HUTECU HUTSIMHU OCHOBBI, HAXO AT XCA

Ha (QopMmyIollle CTOpOHE B mpeaenax ojHoro pamoprta; DI — apeHaxHbIi



UHJICKC; d, 8, 6 — KOA(D(DHUIIMEHT MOIICP)KKA BOJIOKOH B HAIpPABJICHUH YTKa IO
bepany [1, 2]; Q — BozayxonponuiaeMocts cetkd, B CFM npu naBnenun 125
[Ta; FSI — magexc momnepkku BOJOKOH; Lo, (Ly) — pasmep sueiiku mexmy

HUTSAMH OCHOBBI (YTKa); S — muiomaas sstueiku; XK — :KuBoe ceueHue.

JlaHHbIE  TMapaMeTphl, KaK TMPaBUJIO, PACCUYUTBHIBAIOTCA C YYETOM
CTPOCHHMS CETKM, €€ Tuma W mojaruma (cMm. 1abin. 2). Ilosatomy mpeacraBieHue
CTPYKTYPBl CETKH, IO MPEAJIOKCHHBIM BBIIIC MPU3HAKAM, YIPOIIACT 3aJady
OTHECCHHMS CETKM K THIIY MW TIOATUITY, YTO BaXHO JJIA TPOLEIYP

ABTOMATHU3UPOBAHHOTO ITPOCKTUPOBAHUA.

BeiBoa: I[lpennokena kinaccudukanusi TKAHBIX CETOK, BBIMYCKaeMBbIX
OAO «K3MCy», mo npuHIMIY UX CTPOEHHs, KOTOpas MO3BOJWIA YIPOCTUTH
3a/layy aBTOMAaTHU3MPOBAHHOIO MPOCKTUPOBAHMS, B YACTH, BbIOOpA pacueTHBIX
3aBHUCHMOCTEH M TIOCTPOEHHUS 3allpaBOYHOTO pPHUCYHKAa TKAaHBIX CETOK st

Pa3JIMYHBIX TUIIOB U ITIOATHIIOB.
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Tabmuma 1. Knaccudukanusi TKaHbIX CETOK

Tun cerku IHoaTun ceTku IIo ITo BHAY M YMCIIy HCIIOJIB3YEMBIX CHCTEM HHUTEH
aucry CucreMbl HUTEN OCHOBBI CucremMbl HUTEN yTKa
cJ10eB
Bepxusa | Hwxnsasa | n-sa | Bepxuunit | Homnepx.| Huxunit n-u Casi3yromuit
OCHOBA | OCHOBa |OCHOBa| YTOK YTOK YTOK YTOK YTOK
OnunapHas C uepenoBaHueM yTKa 1 1 1
(onHOCHOMHAS) | Be3 yepemoBaHns yTKa 1 1 1
CeTKa
CrangapTHas 2 1 1 1
JIByxcnoiiHas CamocBsizyromias 2 1 1 1 1
CeTKa
C moaaep>KuBaroImm 2 1 1 1 1
YTKOM
CrannmapTHas 3 1 1 1 1 1
Tpexcnoitnas Camocaszyronias 3 1 1 1 1 1
CeTKa
C nmoaaepKuBaroImm 3 1 1 1 1
YTKOM
CranpgaptHas n 1 1 n 1 1 n
MHorocinoiHas
(n-caofiuas) Camocsssyromas n 1 1 n 1 1 n 1
CeTKa C noaaepKuBaromm n 1 1 n 1 1 1 n
YTKOM




Tabnuua 2. BeipaxkeHus A pacyeTa mapaMeTpoB TKaHBIX CETOK Pa3IMYHbIX TUIIOB U MOATUIIOB

Tun ceTku MoaTun ceTku I[TapaMeTpbl TKAHBIX CETOK
S, M, XK FSI DI Ton,
eM? | kr/M? wr/eM?
C depenoBaHHeM yTKa He paccuuTsiBaeTCst Uit JAHHOTO TUIIA CETOK
OpunapHas
(omHOCHOMHAS) be3 uepenoBanus yrka & He paccunTtsiBaeTcs 1 JaHHOTO TUIIA CETOK
CCTKa S
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Puc. 3. CrangapTHas TpexciiolHas CeTKa
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