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B cmampve npeocmaenen paspabomannslit agmopamu mMenmoo peKoHCmpyKyuu
mMopcoe Kopcemuvlx ManeKkenoe rHeenckux guzyp konya XIX eexa na ocnoge napa-
Mempuzayuu aymeHmu4yHoslX cxem Kpos ucmopuueckux niamoee 1890-1895 ze. u
AHMPONOOUHAMUYECKUX UCC1e008aNUTl cospemennblx uzyp. Ilapamempusayus
uepmeniceil 6blAGUNA 3HAYUMEIbHbIE PA3IUYUA 8 Y2/IAX HAKIOHA N1e4e6blX IUHULL
U wiupuHe nPOUMbL MeHCOY UCHOPUYECKUMU U COBPEMEHHBIMU KOHCMPYKUUAMU.
Ilpeonoscen anzopumm zenepayuu nNOBEPXHOCMU MOPCO8 8 npozpamme Rhinoceros
¢ UCNOIb306AHUEM NONEPEUHBIX U NEPEeOHe-3A0HUX OUAMEMPOE HA OCHOGHDIX AH-
mMpPOnOMempPUYecKUx ypoeHAX U NPOOOIbHbIX U3MEPEHUTL, He0OX00UMDBIX 011 80C-
npou3eed0eHusn NaAcmuKu niedeeoco noaca guzypol. Ocoboe enumanue yoeneno

* Pabora BbIoMHEHa ITpK PUHAHCOBOM Noaiepkke Poccuiickoro HayqHoro ¢onaa B pamkax npoekra Ne 25-11-00022,
https://rscf.ru/project/25-11-00022/
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6epxXHell ONOPHOII NO6EPXHOCMU, YMO NO3801UI0 MOYHO B0CHPOU3GECMU Nid-
CMUKY U MOOHYIWO ¢hopmy ucmopuueckou gueypol. Ceenepuposanvt 3D-modenu
mopcoe 0711 eUPMyaibHOU NPUMEPKU UCHOPUYECKUX KOCHIOMHBIX KOMNIIEKCO8.
Ycmanoeneno, umo ghopma eepxneii onopHnoil nosepxnocmu ucmopuyeckux uzyp
On1udIce K ROKAmMOoll 6 Omauyue om coépemeHHoll amaemuydeckoil ocauku. Pazpaoo-
MAHHBLIL MEeMOO NO36015A€m CO30a6amb MOYHbIE YUPPOsble 080UHUKU 0114 NPO-
6€pKU NOCAOKU UCMOPUYECKOU 00€XHCObl 8 RPOZPAMMAX 6UPMYAIbHOU CUMYIAUUU.

The article presents a method for reconstructing the torsos of corseted
mannequins of late 19th-century female figures based on the parameterization of
authentic historical dress patterns from 1890-1895 and anthropodynamic studies of
modern figures. The parameterization of patterns revealed significant differences in
shoulder line angles and armhole width between historical and modern designs. An
algorithm for generating torso surfaces in Rhinoceros software was developed,
utilizing transverse and anteroposterior diameters at key anthropometric levels, as
well as longitudinal measurements essential for reproducing the plasticity of the
shoulder girdle. Special attention was given to the upper support surface, enabling
accurate reconstruction of the posture and fashionable silhouette of historical
figures. 3D torso models were generated for virtual fitting of historical costume
ensembles. It was established that the upper support surface of historical figures is
closer to a sloped form, unlike the athletic posture of modern figures. The proposed
method allows for the creation of precise digital twins to verify the fit of historical
garments in virtual simulation software.

KirueBble cjioBa: KOpceTHbIﬁ MAaHEKEH, KOPCET, MapaMeTpu3sanusi, MOaAHast

¢opma, HcTOPpHYECKHI KOCTIOM, BUPTYaJIbHasi IPUMePKA.

Keywords: mannequin, parameterization, fashionable shape, historical

costume, virtual try-on.

Beeoenue

Omnpenenenue "MojaHas *eHckas ¢urypa"
(https://www.textileinstitute.org/product/anthr
opometry-apparel-sizing-and-design/) Heoaso-
3HA4YHO, KaK 1 OTpeJieJIeHue TI000T0 00BEMHO-
MPOCTPAHCTBEHHOTO 00BeKTa [1, 2]. Busyann-
HbI 00pa3 MOJHBIX (UTYp B HCTOPUHU KO-
CTIOMa U MOJIbI (hOpMUpYETCA 3a CUET KapKac-
HBIX 2JIEMEHTOB (KOPCET, KPUHOJMUH, MaHbe),
TaK Ha3bIBAEMbIX TOJIIIMHOK, KOTOPHIE HaKJIa-
IbIBAJIM HA OTAENbHBIE YYacTKH (UTYpBI
(TpynHBIE JKENE3bl, 3aJHIOI0 YacTb HW)KHEU
OTOPHOM IMOBEPXHOCTH), U MHOTOCJIOHHOCTHU
MIOCJIE0BATENBHO HAJEBAEMBIX IPYT Ha ApYyra
MpeIMeTOB OAeKIbl. J{s onmucaHus ocoOeH-
HOCTEH IIACTUKU U TPONOPLUUN MOJIHYIO (u-
T'Ypy CpPaBHUBAIOT C YCPEJHEHHOW YCIOBHO-
TUIIOBOI KEHCKOH (urypoii, xoropas BHU3Y-
aIbHO HE JAeQOopMHUpPOBaHA MEpPEUHCIEHHBIMU
IIPUEMAMHU U JUJIs1 KOTOPOM XapaKTepHbI OTHO-
LIEHUs TOJIOBBI K pocty 1:7...1:8, TunoBoe mno-

JIOKEHUE OCHOBHBIX AaHTPOIOMETPUYECKUX
YPOBHEHN U yCTOSBIIUECS NMPONOPLHUH B FOPH-
30HTaJIbHOM W BEPTUKAJILHOM HalpaBlICHUH.
YroObl omucath MOJAHYIO (GUIYpy, OLIEHHUTh
BCE KOHTYpBI U COCTaBUTh HEKOTOPYIO 0000-
IICHHYIO XapaKTEePUCTHKY, HEOOXOIUMBI KaK
MUHUMYM JIB€ €€ MPOEKIUN — NpoduIbHas U
(bpoHTaNIbHAs. — U CUCTEMA €IMHUYHBIX MOKa-
3areneil. Haubosee nmosiHas momeITKa KOoJu4e-
CTBEHHOTI'O OIUCAHUS MOAHBIX (uryp, Gopmu-
PYEMBIX C TMOMOIIbIO KOCTIOMHBIX KOMILIEK-
COB, BBITIONTHEHA B padorte [3].

bonpmmMHCTBO aBTOPOB paccMaTpUBAIOT
npueMsl OPMHUPOBAHUS MOJIHOTO Topca (u-
rypsl B obnactu Taynmu [4...7]. BepxHss onop-
Hasi TOBEPXHOCTb MCTOPUYECKUX (UTYp,
BKJTIOYAOIIAs [IJI€UEBOM MOSIC U OrpaHUYeHHAs
HIDKHEU JIMHUEW, IPOXOMAILEH Yepe3 BBICTY-
MalolMe TOYKH TPYIHBIX JKeje3 U JIOMNAaToK,
[IOKa HE SIBJSUIACh IPEAMETOM CEPHE3HOTO
Hay4yHOro uccienoBanus. OqHaKo moka3aTenu
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(GhopMBI TIJICUEBOTO TOsICA MOJHBIX (QUTYP —
HAKJIOH IUIEYEBOr'0 CKaTa, €ro IUIomaab cre-
peau 1 c3a11 — CO3HATENIbHO U3MEHSIJINChH B UC-
Topuu MOJIbl. JlJI1 UX M3MEHEHHUS HCIO0JIb30-
BaJIl KOPCEThI, BHICOKHE BOPOTHUKH-CTOMKH,
oco0oe pacrpeiesieHe KOHCTPYKTUBHOM Npu-
0aBKM MO JIMHUU TPYOUd MEXKAY HEepesoM,
IIPOMMOM U CIIMHKOW, KOTOPHIE B COBOKYITHO-

CTH BJIMSJIM Ha OCaHKy. B kadecTBe mpumepa
Ha puc. ]l mokazaHbl XKEHCKHE KOCTIOMHBIE
KOMIUIEKCHI ¢ 0c000¥# (hOpMOii BEpXHHUX OTIOP-
HBIX ITOBEPXHOCTEH, oTHOcsmuecs K 1875 u
1884 rr., m aBatap COBpeMEHHOH (UTypbI
US ASTM Pettite Curvy 2 u3 mporpammsl
CLO 3D.

W3 puc.] BuaHa pasHULa MEXIY IUIACTH-
KOW BEPXHMX OIOPHBIX TIOBEPXHOCTEH, IPUHSI-
TBIX B Ka4€CTBE ATAJIOHA IS IPOCKTUPOBAHUS
MaHEKEHOB: y HCTOpuYeckux ¢uryp dopma
OYeHb OJIM3Ka K IIOKATOM, a Y COBPEMEHHOMN —
Oomu3ka K arnernmyeckod. Hampumep, dToOBI
JEMOHCTPUPOBATh HCTOPUYECKUE KOCTHOMBI
Ha MaHEKEHaxX, Y COBPEMEHHBIX MaHEKEHOB
KOPPEKTUPYIOT IUICYEBOU MOSAC I TOIyde-
Hus 3¢dekra ero nokaroctu. OT TOYHOCTH
BOCIIPOU3BE/ICHUS BEPXHEN ONOPHOM MOBEPX-
HOCTU ¢uryp OyAeT 3aBHUCETh KauyecTBO IO-
CaZKM OEKIbl W HUCTOPUYECKas IOCTOBEP-
HOCTb CUCTEM "MOJHas GUrypa + KOCTIOMHBIH
KOMILIEKC".

Lenv u akmyanvnocmo pabomul

Ilenbro AAHHOTO HCCIENOBaHUS SIBISAETCS
pa3paboTKa aaropuTMa MpoeKTUPOBAHUS TOP-
COB MaHEKEHOB MCTOPUYECKUX (Uryp c mia-
CTUKOW BEpPXHEH ONOPHON MOBEPXHOCTH, Xa-
pakTepHOM A KoHIa 19 Beka.

Jns mocTrKeHHsl TOCTaBICHHOM 1IEIH MC-
MI0JIb30BAJIM TPU CAMOCTOSITENIbHBIE 0a3bl 1aH-
HBIX, KOTOpPbIE MO3BOJIMIM OCYIIECTBUTH KOM-
IJIEKCHBIN MOAXO0J K BOCCO3/1aHUIO IIOBEPXHO-
CTH TOpCca MaHEKeHa MCTOPHUYECKON (DUTYPBHI.
ba3bl qaHHBIX BKIIOYAIM:

Ne 3 (423) TEXHOJIOT'MSI TEKCTUJIBHOM ITPOMBILIJIEHHOCTH 2026

Puc. 1

— pa3MepHbIe TPU3HAKU KEHCKUX (QUTYp
JI0 ¥ BO BpeMs HOIICHUS yTATUBAIOIIETO KOP-
CeTa, MOJyYeHHbIE METOJOM OECKOHTAKTHOTO
CKaHMPOBAHUS C TOMOINBIO OOMCKaHEepa
INTAILOR 3-D Scanning ¢upmel Human
Solutions (I'epmanus) [8, 9];

— 3D-Mozenu TOpcoB KEHCKUX GUryp Kop-
CETHOM (hOpMBI OT YPOBHS 00XBaTa Ipyau Tpe-
ThEro N0 Oexep, pa3pabOTaHHbIE HA OCHOBE
uccaeaoBaHui 1eOPMUPOBAHHBIX >KEHCKHUX
¢buryp noja BIUSHUEM KOpPCETa;

— MapaMeTpbl HCTOPHYCCKHUX YSPTEHKEH JTH-
(OB JKEHCKHX TIaThEB.

Obvexmul uccnedosanus

Yepmedicu ucmopuueckux KOHCMPYKYUIL.
B kaudectBe OOBEKTOB HCCIEOOBAHUS BbI-
OpaHbl CXeMbl YepTEeKeW KOHCTPYKLHUN KEH-
CKHX KOPCETHBIX JM(OB, OTHOCSIIUECT K
1875-1900 rr., co cneayouuMHi pa3MepHbIMU
MpU3HaKaMHu, cM: pocT — 158, o0xBaT rpyau
Tpetuii — 84, 06xBar Tanuu — 58, o0xBat 6enep
—90 [10]. Ha puc. 2 npuBeaeHbI H300pasKeHUSI
KEHCKHUX TUIAThEB M CXEMBbI uepTexeil Tudos,
KOTOPBIC BKJIFOYAIOT CITUHKY CO CPETHUM IITBOM,
OOKOBYIO 4aCTh CIIMHKH, MEPE]] C IBYMs Tajue-
BBIMH BBITAYKaMHU M OOKOBYIO YacTh Tepe/a.
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W3 puc. 2 BUAHO, 4TO B JeTasIX JUQOB HUS TIPUITYCKOB COCTaBHIIH, cM: 1,25 — BIoJb
BJIOJIb MIX CPE30B 3aJI0’KEHBI TPUITYCKH HA CBO- CpelHel JIMHUM CIUHKH, JTMHUH COeITUHEHUS
001y obneranus u 6anancuposky [10]. 3nage- CIIMHKU U OTpe3Horo 6ouka; 1,9 — Brosib mu-
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HUU OTPE3HOro OOYKa, IMHUN COeAMHEHHUS Tie-
pena u orpe3Horo 6ouka; 3,2 — BAOJb JIUHUU
oopta. [Ipunycku yqaTeHsl mpu pacyeTe nmpuoda-
BOK K pa3MEpHBIM MPU3HAKAM Ha Pa3IMYHBIX
KOHCTPYKTHUBHBIX y4acTKax.

Cosepemennvie cenckue ¢hueypwi. bpuio
u3MepeHo 50 coOBpeMEeHHBIX KEHCKHUX (Uryp B
Bo3pacte ot 18 10 26 et 0e3 BUIUMBIX OTKIIO-
HEHUIl aHTPOMOMOP(PHOIO TENOCIOKEHUS B
OCHOBHO aHTPOIIOMETPUYECKOI TI03e Oe3 U B
YTSATUBAIOIIUX KOpceTax. Y TSArUBaHUE KOpce-
TOB MPOBOJIWIIN 10 TOCTHXKEHUS MAKCUMAIIbHO
BO3MOXXHBIX 3HAYCHHU aedopmamuu MITKUX
TKaHEW, ONpenenseMol Mo peakuuu HOCYH-
KoB. Takum 00pazomM MOJETUPOBAIN YCIOBHS
HOILIEHUSI UCTOPHUYECKHUX KOPCETOB.

Memoowt u cpedcmea ucciedosamnus

Ilapamempusayus uepmedsiceti. CxeMbl yep-
TeKEH M3 HCTOPUYECKUX MCTOYHUKOB [10]
MacIITaOUpOBalIM JO pealbHbIX pPa3MepoB,
BIHCHIBAJI B TMPSMOYTOJIbHYIO 0Oa3uCHYIO
CeTKy U HU3MEpsIM HX MapaMeTpsl B IPO-
rpamme CorelDRAW. Jlns mapameTpusanuu
YyepTekel BhIOpaHbl MapaMeTphl ABYX TPYIIIL:
1) 20 napameTpoB, UMEIOIINE aHAJIOTU B CO-
BpPEMEHHOM TUIOJOTUM HaceneHus [11] u He-

00X0IUMBIE IJIS1 IOCTPOCHUS Pa3METKU Topca
MaHeKkeHa; 2) 6 mapaMeTpoB, HE UMEIOIIHNE aHa-
JIOTOB B COBPEMEHHON THIOJIOTHH HACEICHUS
1 HEO0OXOAUMBIE ISl TPOBEPKH MPABUIBHOCTH
MOJIOKEHUST AHTPOIIOMETPHUYECKUX TodeK. Ha
puc. 3 TOKa3aHbl CXEMbl U3MEPEHHSI YEPTEKEH.
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Puc. 3

B Tabn. 1 npuBeneHsl cxeMbl U3MEpPEHUS
[apaMeTpoB YePTEXE HCTOPUIECKON OEHKIbIL.

Tao6numa 1

Oco0OeHHOCTH TPUMEHEHHUS

[MapameTp (puc. 3)

Cxema HU3MCEPCHUA

JUTSL IOCTPOCHHSI TOpCa

1. Yriel HaKJIOHA TJIEYEBOH
JINHUHU

Vriibl MEXIy TOPU30HTAIIBHOM JTMHUEN, TPOBEICH-
HOH 13 BEpPIINHBI TOPJIOBUHEIL, ¥ IUNICUEBBIMH JINHH-
MU

2. JUITMHBI TICUEBBIX JIMHUI

[locTpoenue niaeueBoil TMHUU

3. [llupuHa nepena B caMmoM
Y3KOM MeCTe

Paccrosinue 1o ropu3oHTaNIN MEXKIY CPEAHEH JIu-
HUEH Nepea U IMHUEH IPOHMBI

4. IllupyHa CIMHKYU B CaMOM
Y3KOM MecTe

PaccrostHue 10 rOpH30HTAIM MEXIy CpeAHEeH JH-
HUEH CIIMHKYU U JMHUEH MPOUMBI

5. llIupuna npoitMbl

Paccrosaue 1o TOPU30OHTAJIN MCEXKAY BCPTHUKAJIb-
HBIMU JIMHUAMH, KaCaTCJIbHBIMU K JIMHUH HpOﬁMLI
CIIMHKHU U MepeJia B CaMOM Y3KOM MECTC

ITocTpoeHne TOPHU3OHTANBEHOTO
CeYeHHs Ha YypoBHE oOxBarta
IPYAH IEPBOTO

6. [lnuna cpenHeit TMHUU
nepeja

Bricora Topca cniepenu

7. Yros oTBeAeHUS CpeaHE
JIMHUY TIepeaa

VYron Mexy BepTHKaIbHON JIMHUEH, TPOBEACHHON
OT YpOBHs 00XBaTa rpyf TPETbEro, U CpeaHeH -
HUEH nepena

[IpoBepka BepxHel yacTu Topca
criepey B CaruTTAIBHOMN IJIOC-
KOCTH

8. JlnuHa cpeHei TuHUH
CIIMHKHU

Paccrosinue Brosb cpeiHel TMHUU CIIUHKU OT rop-
JIOBHHBI C3aJI1 10 HU3a

IIpoBepka KOHTYpa BepxHel ya-
CTU TOpCa C3alU B CarurTTallb-
HOW INIOCKOCTH

9. lnuHa cpenHei TMHUU
CIIMHKH 10 BEPTUKAJIH

HpOBepKa BBICOTHI TOpCa C3a1

10. ymMHa JTMHUM TOPJIOBUHBIL:
- lepena
- CIIMHKH

[HocTpoenue ceuenus ueu

11. BricoTa ropioBUHBIL:
- mepena

- CIIMHKH

PaccTosiHMe OT BepLIMHBI TOPIOBUHBI 10 HEPIEH-
JUKYJISipa U3 BEPIIMHBI CPEAHEN JINHUY Nepeaa
Paccrosinue oT BepLIMHBI TOPJIOBUHBI JO IEPIIEH-
JIMKYJISIpa U3 BEPLLUHBI CPEHEN JIMHUY CIMHKU

HOCTpOGHI/IC MepeAHe-3aJHCTO
JAnaMeTpa CEHYCHUs LICU
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Oxonuanwue Tabm. 1

12. IllupyrHa rOpIOBUHBIL:
- mepena
- CIIMHKH

IIpoexuust BepIIMHBI TOPJIOBUHBI HA MEPIEHAUKY-
JISIp K CpeaHel JIMHUY Tepe/ia
IIpoekius BEpUIMHBI TOPIOBUHBI Ha TEPICHINKY-
JIp K CpefHel THHAN CIIMHKH

IMocTpoenue monepeuHoro aua-
MEeTpa CeUCHUs IIeH

13. I'myOuna (BbIcoTa)
IIPOMMBI €331

PaccTosiHne OT BepIIMHBI CpeHEN JIMHUM CIUHKU
JI0 JINHUY TPy U

KoHTpois no BeICOTE FTOPU30H-
TaNbHOTO CEYEHUS Ha yPOBHE
00XBaTa IPYIM TPETHETO

14. Tlepenne-3aqusist Qyra
KOHCTPYKILIUH

CyMMa paccTOSHUI OT JMHHU TAIUH CIEPeAd H
C3aM 10 BEPUIMHEI TOPIOBUHBI COOKY (aHAJOT M3-
mepennii Jirc1+Tnl)

KOHTpOHb IIOJIOKCHHUSA TOYKH
OCHOBaHHs HICH C60Ky II0 BBI-
COTC

15. bokoBas nyra KoH-
CTPYKLIUHU

CyMMa pacCTOSHUM OT JTUHUY TAIHAHU CIIEPEIH U
C3a1 10 KOHEYHOH TOYKH IJICUEBOM JIMHUU

KOHTpOHb ITOJIOXKCHHUA TIJIICYC-
BOI TOUKH IO BEICOTE

16. Haknonnas qiuHa
CIIMHKH, U3MCpPEHHAS aHa-
JIOTHYHO pa3MepHOMY IpH-
3HaKy "BpIcoTa CIMHKH KO-
casg"

PaccrossHue oT KOHEYHOH TOYKHU IIJIEYECBOM JTMHUHU
JI0 TOUKH NepeCceyYeHUs JIMHUY TN U CPEIHEN JIn-
HHUU CIIUHKH

17. HaknoHunas qivHa 1ie-
pena, u3MepeHHas aHaJo-
TUYHO pa3MEepHOMY MpHU3HA-
Ky "BbIicoTa nepesna kocas"

PaccrossHue oT KOHEYHOM TOYKHU IIJIEYEBOM JIMHUU
JI0 TOUKH NepEeCceUYeHUs JIMHUY Tl U CPEIHEN JIN-
HUU iepeaa

KonTponb nonoxeHus mieyde-
BOM TOYKHU

18. IllupuHa Ha ypoBHE 00-
XBaTa IPyJH TPETHETO

Paccrosinue ot cpeHel TMHUM CIIMHKY 0 CpeaHER
JIMHUH TIepe/ia Ha YpOoBHE 00XBaTa I'PyJIU TPETHETO

HOCTpOCHI/Ie TOPpU30HTAJIBHOT'O
CCUYCHUS I'pyar TPETHETO

19. luprHa KOHCTPYKLIUHU
Ha ypoBHE 00XBaTa Ipyau
94EeTBEPTOrO

Paccrosinue ot cpeHel TMHUM CIUHKY 0 CpeaHer
JUHUM Tiepesia Ha ypoBHE oOXBaTa TPyJIu YeTBep-
TOTO

HOCTpOGHI/Ie TOPHU30HTAJIBHOTO
CCUCHUA I'pyAu YETBCPTOT'O

20. IInpuHa KOHCTPYKLIUU
Ha YpOBHE 00XBaTa TaJIHH

Paccrosinue oT cpenHel TMHUY CIIMHKY IO CpEIHER
JIMHUM NIepeja Ha ypoBHe 00XBaTa Taluu

ITocTpoeHre rOPU30HTATBHOTO
CCUYCHHUA TaJIUU

21. lllupuHa KOHCTPYKLHHU
Ha ypoBHe o0xBarta Oemep
(HmM3a)

Paccrosinue ot cpeHel TMHUM CIUHKY 10 CpelHeN
JIHAY TIepeia Ha ypoBHE 00XxBaTa Oenep

[MocTpoeHre rOpU30HTAIEHOTO
cedeHus Oexnep

22. lllupuHa KOHCTPYKIIUH
Ha CePEIMHE MEKIY YPOB-
HSIMH 00XBATOB TaJuK U Oc-
Jep (Hu3a)

Paccrosinue oT cpenHel IMHUY CIIMHKY IO CpEIHER
JIMHUU TIepejia Ha cepeliHe MEeXIy YPOBHAMH 00-
XBaTa Tajauu u 6enep (HU3a)

[TocTpoeHre ropu30HTAIBHOTO
CEUCHHUS Ha IPOMEKYTOUHOM
YPOBHE MEXIY YPOBHSMH 00-
XBaTa Tajguu u Oexaep (Hu3a)

23. PaccTosiHuEe MeXny BeEp-
IIMHAMU HarpyAHBIX BBITa-
YeK

Paccrostaue mo TOPU30OHTAJIM MCXKAY BCpIIMHAMU
HarpyZaHbIX BbITAYCK

24. BeIicoTa TalIMeBOIl BbI-
Ta4yKu Tepesa:
- mepBas

- BTOpas

Paccrosnaue mo BEPTUKAJIMN OT JIMHUU TAJIUU 10 BEP-
IIWHBI HCpBOfI BBITAYKH
Paccrosaue o BEPTUKAJIH OT JIMHUU TAJIUU O BEP-
IIMWHBI BTOpOI>'I BbITAYKH

KoHTpomnb mocTpoeHus ceueHus
Ha ypoBHE 00XBaTa IPyAH YeT-
BEPTOTO 10 BEICOTE

25. IllupuHa Ha ypoBHE
MJIEYEeBOM TOUKHU:
- CITUHKHU

- epena

PaccTositHue mexay KOHEUHOM TOYKOW IJIe4eBOM
JIMHUU U CPEJIHEN JINHUEH CIIMHKU
Paccrosinne Mexay KOHEUHOH TOYKOW IUIeYeBOM
JIMHUM U cpellHed TMHUEH nepena

[TocTpoenue ropuzoHTaIbLHOTO
CEUYEHHUs Ha YpOBHE KOHIIA ILjIe-
YyeBOU JIMHUHU

26. BricoTa KOHEUHOM
TOYKH IIJICUYEBON JINHUM:
- CIIUHKHA

- epena

PaccTositHne mexay KOHEUHOM TOYKOW IJie4eBOM
JIMHUY U JUHUEN Talauu CIIMHKU
Paccrosinne Mexay KOHEUYHOH TOYKOW MiieyeBOM
JIMHUM U JJMHUEH Taluu repena

KonTpoip mocTpoeHus ropu-
30HTAJILHOTO CEUEHUSs

Ha ypOBHE KOHI[a TJIEUYE€BOU JIU-
HUU TIO BBICOTE

Ucropuueckue uepTeXud CpaBHUBAIH C
YepTexKOM KOHCTpYKIMHU 1o metoanke EMKO
CDB ¢ xapakTepHbIMH TpUOaBKaMH IS JKEH-
CKOTO IJIaThs MaIOOOBEMHOMN CUITYITHOHN (op-
MBI, cM: 5 — 1o Tpyau, 1,5 — o Tanuu, 2 — no
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6enpam, 1,5 — mo rimyOunHe npoiimbl. CpaBHe-
HUE ObUTO HEOOXOIMMO /ISl IOHUMaHHS pas-
JUYUR MeX1y MOp(OJIOrHel COBPEMEHHBIX U
HCTOpUYECKUX uryp.
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[TapameTpu3zamuio yepTexen aetaneil Bbl-
MOJIHAJIA TMOCJIIC UX HNPHUBCACHHUA K CAUHOMY
Macmtady. Jleranu HCTOPUYECKHMX U CO-
BPE=MEHHOT'0 YepTeKeH pa3Melanu B IpsiMo-
YTOJIbHONH KOOPJIWHATHOW CETKE OTHOCH-
TCJIbHO OCHOBHBIX I'OPHU30HTAJIbHBIX aHTPOIIO-
METPUUYECKUX YpOBHEH rpyau U Tanuu (ypo-
BEHb TAJIMU HAXOJIUIIU KaK CaMO€ Y3KOE€ MECTO
B yeprexe). Ha puc. 4 mokazaHbl cOBMeNIeH-
HBIE CXEMbI YePTEIKEH.

—T e

1o
1o,

[T I

Puc. 4

Pe3ynbrarom coBMEIIEHNs UCTOPUUYECKOM
U COBPEMEHHOM KOHCTPYKIUH MalIo00beM-
HOT'O JKEHCKOTO IUIaThs SBJISIETCA NapaMeTpH-
3a1us Pa3IM4YAi MKy HUMH.

Pe3ynbrarsl n3MepeHU KOHCTPYKTUBHBIX
Y4AaCTKOB HCIIOJB30BaHbI JUIS pacyera mnapa-
METPOB U MMOCTPOECHMSI TOPU30HTAJIBHBIX CEeUe-
HUN Ha YPOBHSIX KOHIIA IJIEYEBOM JIMHHUHU, 00-
XBaTOB I'PyJIU IIEPBOTO, TPETHETO, YETBEPTOTO,
Tajauu U O6enep. YUuThIBasi, 4TO TOPU3OHTATIb-
HbIe CeYeHMs (UTYpbl OUYeHb OJM3KH MO0 KOH-
burypanmu K 3JUTMICY, Y KOTOPOro OOJIbIION
U Majblii TUAMETPbl PaBHBI NONEPEYHOMY H
nepenHe-3aHeMy auaMeTpaM (Urypsl, U uc-
I0JIb3Ysl PE3YJIBTAThl pAHEE IIPOBEICHHBIX HC-
CJIEIOBAHUN I10 PEKOHCTPYKLIHH HCTOpPHYEC-

KHX KOPCETOB, MX BEJIMYMHBI PacCUUTHIBAIN
o opmynam:

S*Piz
d;mon = ’—(Zn)z*(ﬁkiZ), (1)

diH3 =n;* diHOH, (2)

rae d;nom — MONepeuHbld Auamerp; d;n3 —
nepeaHe-3aqHui quaMerp; Pj— muprUHa KOH-
CTPYKTHUBHOTO Y4acCTKa; Kj — KO3 UILIUEHT co-
OTHOIIECHUS NIEPEHE-3aHETO U MTOIEPEYHOIO
IUaMeTpoB, ki = dins/dinon [12]; ni —xoaddu-
LMEHT 33JHEW YacTu IepeaHe-3aqHero Iua-
MeTpa, U3MEPEHHOT0 Ha MPO(UILHON MPOEK-
U GUTypsl OT BEPTHKAIHU, IIPOBEICHHOM Ue-
pe3 KOHCTPYKTHUBHBIN LEHTpP (urypsl, 10 ee
3ajHero Kourypa [13]; I — HoMep KOHCTpYK-
THUBHOTO y4acTKa.

T'enepayus mopca. I'enepaunuio Topca ma-
HEKEHa MPOBOAMIU C TMOMOUIBIO MpPOrpamMM-
Horo obOecneuennss Rhinoceros, MO3BOIISIO-
mero BeIMoHUTE TpexMepHoe NURBS-moze-
nupoBanue. [loctpoenune TopcoB KeHCKUX (u-
Typ KOpCeTHOHl (OpMBI, pPACIOIIOKEHHBIX
MEXy YPOBHSIMH 00XBaTa IpyAu TPETHETO U
Oenep, BBIMOJNHAIU C HUCHOJIB30BAaHUEM pe-
3yJIbTATOB U3MEPEHUHN KEHCKUX QUTYD B YTsI-
ruBaronux kopcerax. Iloctpoenue BriIrO4ano
HECKOJIBKO 3TaIoB:

- IapaMeTpHu3anus HCTOPUYECKUX Kopce-
TOB M COCTABJISIOIIMX WX JeTallell MO0 JBYM
aNbTepHATUBHBIM MCTOYHHKAM HH(OpManuu:
ayTEHTUYHBIM CXEMaM Kposi U MaTepHUaIbHbIM
IIPOTOTHUIIAM KOPCETOB KOHIA 19 Beka;

- TapaMmeTpu3alus CEYeHH 00XBaTOB
Tpyad, Tanuu U O6eaep >KeHCKUX (GUryp B Kop-
ceTax;

- IOCTPOEHHUE KapKaca Topca MaHEKEHa U3
Ha0opa TOPU30HTAIHHBIX CEYECHUN HA OCHOB-
HBIX U JOMOJHUTEIBHBIX aHTPOTOMETpHUYe-
CKUX YPOBHSIX;

- MOJIEIMPOBaHUE TIOBEPXHOCTU TOpCa Ma-
HEKEHa.

Ha puc. 5, a npuBeneH npumep NocTpoeHus
(bparmMeHTOB TOpca PUrypbl, KOPCETa U IIAThS
Ha ypoBHE 00XBaTa TaJluH, a Ha puc. 5, 6 mo-
kazaHbl 3D-Mozmenu Topca KEHCKON (QUrypsl
MEXIy YPOBHIMH 00XBaTa IpyAHd TPETHETO U
oenep B kopcere 1890 r. [14].
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U3 puc. 5,a BUAHO, KaK IOJ BIUSHUEM
Kopcera u3MmeHstoTes dmom u drs.

I'enepupoBanue 00JIaCTH IIEH TIPOBOIHIN
CJIeIYIOIINM 00pa3zoMm:

1. Cxanaraps! Quryp B yTATUBAIOILIHX I10-
scax 3arpyxaiu B nporpammy Rhinoseroc u
HaXOWJIM KOHCTPYKTHUBHBIA IEHTP TAKECTH
(UT).

2. TlpoBomunm J1Ba HAKJIOHHBIX CCUYCHHS
IUIEYEBOT O Mosica: EPBOE — Yepe3 TOUKY OCHO-
BaHus 1eu cnepeau (70LLn) u TouKy OCHOBa-
Hus meu cOoky (7OLLl6); BTOpoe — dYepes
TOYKY ocHoBaHus c3aau (TOLLI3) u TOUKy Oc-
HoBauHwus 11eu cooky (TOILID).

3. Ha nmepeceyeHun 3TuxX ceyeHUil Moiy-
Yay JIMHUIO MONEPEYHOro JUaMeTpa IIeu.

4. Uamepsumn cmemnienne TOIllbHazan ot
IJI0CKOCTH, mpoxonsieii uepe3 [[T¢g. Cpen-
Hee 3Hayenue cMmenienus h cocrasuio 0,17 ot
nepenHe-3aHero [uaMmeTpa o0xXBaTa mieu.

5. N3Mepsanu yribl HaKJIOHA CEYEHUU Tie-
penHel u 3aaHel yacteil ooxpara men. Cpen-
HUe 3HaYeHHs coctaBmwi o =29, f = 37,

Ha puc. 6 mokazana reomeTpuyueckasi Mo-
JIeNTb OTIOPHOM MTOBEPXHOCTH C MECTaMH U3Me-
pPEHUIT ¥ HAKIIOHHBIMU CEUEHUSIMU TePEHEN 1
3aaHell yacTe o0xXBara IIeu.

Puc. 6

I'enepupoBanue Topca rda BHIIOTHSIN B
CHEAYIOLIEH MMOCIE0BATEIIbHOCTH:

1. Ha BepTuKanpbHOU OCH, IPOXOASILEH Ue-
pe3 LT, oTMedanu moioskeHne BOChbMH YPOB-
HEeH: OCHOBaHU IIeHu COOKY, IIEYEBOM TOUKH,
00XBaThl TPy MEPBBIA, TPETUH, YSTBEPTHIH,
Tanuu, O0eaep U MPOMEXYTOUHOTO MEX1y Ta-
e u Oeapamu.

2. Ha xaxxaoM ypoBHE CTPOUJIM T'OPU30H-
TaJbHbIC CEUYCHHsSI C COOTBETCTBYIOIIMMH 3HA-
YEHUSIMU I[IONEPEYHOr0 U IepesiHe-3aHero
nuametpoB (popmyisl (1), (2) u Tabn. 3) npu
BBITIOJTHEHUH YCIIOBHSI, UTO IEPUMETP AILIUIICA
paBeH nepuMeTpy auda TuIaTes Ha COOTBET-
CTBYIOIIEM y4acTKe.

3. Omnpeznensiay BEIMYUHY BBICTYIAHUS
IPYJIHBIX JKeJe3 KakK MPOEKIMOHHOE PaccTos-
HUE OT TOYKW HaWOOJBIIETO MPOoruda criepean
70 MaKCUMaJIbHOTO BBICTYMaHHS Ha KOHTYpE
CEUeHMsI, YTOOBI TOCTPOUTH TIEPETHUI KOHTYP
ceuennsa. Dta BenuunHa cocrasuia 0,098dns.
l'opu3oHTaNIEHOE CeYeHne Ha YpOBHE 00XBara
rpyau Tpetbero 023 crnepeau CTpOWIH C yde-
TOM BBICTYIIAHUS TPYAHBIX JKele3.

4. Onpenensiyiv BeIMYUHY BBICTYIIAHUS JIO-
MaTOK Kak IPOEKIMOHHOE pacCTOSIHUE OT
TOYKH HauOOJIBIIETo Mporuda c3aau 1O Mak-
CHUMaJIbHOTO BBICTYNAHMS Ha KOHTYpE ceue-
HUS, YTOOBI TIOBTOPHUTH KPHUBU3HY 3aJHETO
y4JacTKa Ce4eHusl. DTH BEJIMYMHBI COCTABUIIM:
JUTsl YpOBHS KOHITA TuiedeBbIX jHUN 0,089 1
obxsata rpyau nepsoro 0,079 dnz. Ha ypos-
HaX oOxBara rpyau nepBoro O/ M cedeHus
Yyepes MJIeUeBYI0 TOUKY KOHPUTYpaIvs THHHMA
BOCIPOU3BO/IMJIA BBICTYIIaHHE JIOMATOK.
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5. CTpounu Bce ceueHus U MpOBEPsIIU pa-
BEHCTBO HX JJTUH CPEHUM U3MEPEHUSM Mapa-
METPOB uepTekeit (puc. 3).

6. MozenupoBaHue TOPCOB BBIMOIHSUIN C
nomouipio pyHkiuu «lloctpoeHue noBepxHo-
CTH TIO cedeHusiM» B mporpamme Rhinoceros.
WNuTterpupoBannbiii Mmoaynb «T-Splines» wuc-
[I0JIB30BAJIM Uil PENAKTUPOBAHUS CIIOKHBIX
MOBEPXHOCTE HAa OCHOBE TEXHOJOrMH T-
crutaitHoB NURBS.

Tlonyuennvie pezynomamoi

N3 puc. 4 BUAHO, YTO HA UCTOPUUYECKOM
YepTeKe YpPOBEHb JIMHUM TaJlUU BBIIIEC HA
3...4 cM, a mMpUHA CIIUHBI OOJIbIIIE HA 3 CM.

HIupuHBl IEpEeIOB MPAKTHYECKH PaBHBI: pa3-
Huia He npesbimaoT 0,5 cm. Haknon nede-
BBIX JIMHUM CIIMHKU Bapbupyetcs ot 31° mo 37,
YTO CYIIECTBEHHO IMPEBBINIACT 3HAYCHUS YT-
JIOB B YEPTEKE COBPEMECHHON KOHCTPYKIIUU —
Ha 13’...14. HakioH niedeBoi TMHUY Tiepena,
HAa00OPOT, MEHBIIIE, YeM B COBPEMEHHOW KOH-
CTpyKIHH, Ha §.

[lepeuncieHHple OTAMYUS OOYCIIOBIICHBI
TUTACTUKOW MOJHON Qopmbl nuda mnepuona
1890-1895 rr.

B Tabn. 2 mpuBeneHbl pe3ysbTaThl Tapa-
METpPH3AIH BCEX UCCIICOBAHHBIX YEPTEKCH.

Tab6nuia 2
Pe3ynbTaThl H3MEpEHUI HCTOPHUUCCKUX [MapameTpsr
No [Tapamerp ueprexka ACPTOKCR, CM COBE:;‘:’;ZOFO Paznocth
1 2 3 4 cpeonee (EMKO CDB)
1 YT01 HAaKJI0HA IJICYEBOM
JIUHUH, TPATYChI:
- mepena (0) 9 11 9 15 11 19,1 8,1
- CITUHKH (a) 37 35 37 31 35 13,4 -21,6
2 JliMHa 11eYeBoro cKara:
- epena (0) 12,6 12,2 12,0 11,7 12,1 12,1 0
- CITUHKH (a) 13,2 12,7 12,4 12,1 12,6 12,1 -0,5
3 [IupuHa nepena B caMoM 18,2 17,9 18,7 18,8 18,4 17,8 -0,6
Y3KOM MECTe
4 | Hlupuna cnusaku B camom | 15,0 14,8 15,1 14,9 15,0 18,1 3,1
Y3KOM MECTE
5 [TupuHa IPOWMBI 14,3 17,4 19,7 18,3 17,4 12,0 -5,4
6 JmHa cpemHel THHUN 32,0 27,0 29,6 29,8 29,6 33,7 4,1
nepeaa
7 Yron oTBefcHUS CpeaHen 10 12 16 10 12 15,5 3,5
JIMHUM TIepe/ia, IPaaycChl
8 JmHa cpemHel THHUN 34,7 34,0 35,6 35,9 35,1 38,9 3,8
CIIMHKU
9 JliiHa OT JIMHUU TOPJIO- 34,6 33,9 35,5 35,7 34,9 38,9 4.0
BMHBI JI0 TAJIUU C3aH
(Jlrc)
10 | JnwHa THHAM TOPIIO-
BUHBI:
- mepenia 12,9 12,6 12,7 14,5 13,2 11,2 -2,0
- CIIMHKHA 6,2 6,7 6,8 6,9 6,7 6,9 0,2
11 | BeicoTa ropJIOBHUHBIL:
- mepeaa 8,3 8,6 8,5 9,6 8,8 75 -1,3
- CIIMHKHA 2,6 2,6 2,6 2,7 2,6 2,1 -0,5
12 | llupuHa TOPIOBUHEI:
- epeaa 6,8 5,9 6,6 6,2 6,4 6,8 0,4
- CIIMHKHA 52 57 52 5,7 55 6,4 0,9
13 | I'mybuna (BeICOTA) 17,0 17,9 17,5 18,1 17,6 21,4 3,8
IPOMMBI c3a]1U
14 | Mepenue-3agHss Qyra 75,9 71,2 74,8 76,3 74,6 82,2
KOHCTPYKLIUU:
- Imcl (a) 37,2+ | 36,7+ | 38,1+ 38,6+
- /lmnl (0) 38,7 34,5 36,7 37,7 7.6
15 | BokoBasi 1yra KOHCTPYK- 65,2 61,2 63,7 65,8 64,0 71,9
1005051
30,1+ | 30,2+ | 31,4+ 32,6+
35,1 31,0 32,3 33,2 79
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OxoHyanue Tadi. 2

16 | Haknonuas mivHa
CIIUHKHY, U3MEPECHHAS aHa-
JIOTUIHO Pa3MEPHOMY
npu3HaKy "Beicota
CIIUHKH Kocas"

31,7 | 32,0

32,6

34,0 32,6 40,6 8,0

17 | Haknonuas mivHa me-
pena, i3MepeHHas aHaJIo-
THYHO Pa3MEPHOMY TIpH-
3HaKy "BricoTa mepena
Kocas"

39,7 | 364

38.2

37,6 37,9 43,4

18 | LlupuHa KOHCTPYKIINA 50,8 52,9
Ha YpOBHE 00XBaTa rpyau

TPEThEro

56,5

54,2 53,6 50,8

19 | lIuprHa KOHCTPYKLIUH 48,5 | 49,6
Ha ypOBHe 00XBaTta rpyan

YETBEPTOrO

52,2

50,9 50,3 47,3

20 | lIuprHaa KOHCTPYKITUH 34,6 35,3

Ha ypoBHE 00XBaTa TAJIHH

37,5

36,6 36,0 39,3

21 | UlupuHa KOHCTPYKIIHU 51,1 | 49,6
Ha ypoBHe o0xBaTa Oeznep

(HM3a)

53,9

55,7 52,6 53,6

22 | lllupuna xoHCTpYKIMK HA | 46,0 44,6
CepeuHe MEXy YPOB-
HAMH 00XBATOB TAJIUU U

Oenep (am3a)

48,5

49,7 47,2 49,4

J1s1 TpoBepKy IPaBUWIBHOCTH IOCTPOCHMUSI

23 | PaccrosiHue MexIy BEp- 55 57
IIIMHAMU HanyI[HbIX BbI-

TAa4CK

6,2

59 5,8 -

24 | BeicoTa TanmueBOH BbI- 10,8 6,8
TAuKH Mepea:

- TiepBast

9,8

8,9 91 15,0 5,9

- BTOpas 12,7 8,6

11,4

10,4 10,8 n -

25 | UlupuHa Ha ypOBHE IjIe-
YEBOI TOUKH
- CIIMHKH (a)

15,1 | 1572

15,1

154 15,2 21,9 6,7

- iepega (6) 18,7 18,3

18,6

19,1 18,7 20,8 2,1

26 | BpicoTa KOHEYHOM TOYKHU
IICYeBOH JIMHUU
- CIIMHKH (a)

280 | 281

29,5

30,9 29,2 36,8 7,6

- epena (0) 32,3 28,6

30,1

30,0 30,3 33,8 3,5

W3 Tabi. 2 BUAHO, UTO HAKIOHBI IUNIEYEBEIX
JTUHUI COIUHKY U TIepe/ia B UCTOPUIECKOM I1J1a-
Th€ UMEIOT OOJIBIIIEE 3HAYEHHE 10 OTHOILIEHUTO
K COBpPEMEHHBIM, IIMPUHA MIPOUMBI B UCTOPH-
YeCKOW KOHCTPYKIIMM YBEJIMYCHA 33 CUeT Tie-
pepacrpenielieHus] UPUH Tepeia U CIIHHKY.
Bce ayroBbie U BEICOTHBIC TapaMeTphl YepTexKa,
KOTOPBIE H3MEPSITU JI0 INHUU TATHU B UCTOPH-

YECKUX KOHCTPYKLUSAX, UMEIOT MEHbIlIEE 3Ha-
YEHHE 110 CPABHEHUIO C COBPEMEHHOM 13-32 3a-
BBIIIEHNS KOHCTPYKTUBHOM JIMHUU TaJUU.

B Ta0:1. 3 mpuBeaeHb! 3HaUEHHS OOJIBILIOTO
U Majoro JMaMeTpoB FOPU3OHTAJIbHBIX ceye-
HUI Ha K&KJOM aHTPOIIOMETPHUUYECKOM YPOBHE,
paccuutanHsie 1o (1) u (2).

Tabnuma3l
Ne HasBamue KoHe UBHOIO V4ACTKA Pe3ysbraTel n3MepeHus QOB IIaThsl, CM
- TPYK y 1 2 | 3 | 4 | cpeonee
[lepBrbli ypOBEHb KOHIIA [IJIEUEBBIX JIUHUI
1 |Ilonepeunsiii guameTp dmom 37,0 36,6 36,8 39,5 37,5
2 |Iepeane-3aanuii nuamerp dm3 14,0 13,9 13,9 14,2 14,0
3 | 3aanss yacts dms 9,1 9,0 9,0 9,2 9,1
4 |I'myOuna nomatok BTopas [ iz 0,9 1,1 1,0 1,2 1,05
5 |KoaddumueHT cooTHOIIEHHS TIEpeJHe-
33JIHETO U MONEPEYHOr0 IMAMETPOB Ki 0,4
6 |Koaddumnuent 3anneit vactu nepegte-
3aJIHer0 quaMeTpa Ni 0,65
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Oxonyanue Tadi. 3

BTopoii ypoBeHb 00XBaTa Irpyau NEPBOTO
7 |Homnepeunsiii nuamerp dmom 33,1 34,8 33,7 36,1 34,2
8 |Ilepeane-3amuuii nuamerp dm3 27,3 28,7 27,8 29,8 28,4
9 | 3agusst yacth dm3 16,0 16,8 16,3 17,5 16,7
10 |'nyOuna sonaTok nepsas /1 2,4 2,6 2,5 2,7 2,55
11 | KoaddunmueHT COOTHOICHHUS TTepeIHe-
3JTHETO W TIONIEPEYHOTO THAMETPOB Ki 0,58
12 | KoadduumeHT 3a1Hei 9acTH iepegHe-
3aJIHero quaMeTpa N; 0,59
Tperuil ypoBeHb 00XBaTa FPYAU TPETHETO
13 |Tlonepeunsii nuamerp dnon 34,2 35,7 38,1 36,5 36,1
14 |Tlepenne-3aaamii nuametp dm3 30,3 31,6 33,7 32,3 32,0
15 |3amuas gacte ds 13,6 14,2 15,1 14,5 14,4
16 |['myOuHa rpyaHBIX JKene3 3,0 3,1 3,3 3,2 3,15
17 |Koa¢duuueHT cOoTHOLIEHUS IIepeIHe-
3aJJHEr0 U TONEPEYHOro AUaMeTpPOB Ki 0,89
18 | KoadduumeHT 3amHeii 9acTH iepeHe-
3JIHETO AuameTpa N; 0,45
YeTBepTHIil ypOBEHb 00XBaTa TPYAN YETBEPTOrO
19 |Tlonepeunslii nuamerp drnon 33,7 34,4 36,2 35,3 34,9
20 |Tlepenne-3amuuii quametp dms 27,8 28,4 29,9 29,2 28,8
21 |3amuss yacth dms 12,7 13,0 13,7 13,3 13,2
22 |Ko3¢¢ummeHT cCoOTHOIICHNUS TepeIHe-
3JIHETO U TIONIEPEYHOTO THAMETPOB Ki 0,83
23 |Koadduuumenr 3amHeii yactu nepeaHe-
3aJIHeT0 JraMeTpa N; 0,46
IIsaTBI YypoBeHb 00XBaTa TATHH
24 |Tonepeunslii auametp drom 23,6 24,0 25,5 24,9 24,5
25 |[epenne-3amuuii nuametp dn3 20,4 20,8 22,1 21,6 21,2
26 |3amuss yacth dms 8,1 8,3 8,8 8,6 8,54
27 |Koadh¢duuneHT COOTHOIIEHNUS MTepeaHe-
3aJIHETO U TIONEPEUYHOTO JUAMETPOB Ki 0,86
28 |Koa¢¢ummeHT 3axHei yacTu epenHe-
3JIHETO AuameTpa N; 0,4
IllecToil ypoBeHb MEXAY TaEH U HU30M JIH
29 |Tlonepeunsii auametp dmomn 33,7 32,7 35,6 36,4 34,6
30 |Ilepenne-3amuuii quametp dm3 24,0 23,3 25,3 25,9 24,6
31 |3axgusas yacts dm3 10,4 10,1 11,0 11,2 10,7
32 |Koa¢¢ummeHT coOTHOIICHHUS TIepeIHe-
3aJJHETO ¥ MOTIEPEYHOTr0 IUAMETPOB Ki 0,71
33 |KoaddummeHT 3axHei yactu nepenHe-
3aJIHero quaMeTpa Ni 0,43
CenbMO# ypoBeHb Hu3a Juda
34 |Tlonepeunsiii guametp dmorm 37,0 36,0 39,1 40,0 38,0
35 |Ilepenne-3amumii quameTp dms 27,3 26,5 28,8 29,5 28,0
36 |3amuss yacTh dms 12,8 12,5 13,5 13,9 13,2
37 |KoadhduuneHT cCOOTHOIIEHNUS TTepeaHe-
3aJJHETO U NMONEPEYHOT0 TUAMETPOB Ki 0,74
38 |KoaddurrenT 3aaHeit yactu nepeaHe-
3aJHero auamerpa Nj 0,47

Wcnone3ys pesynabTaTsl Tabd. 3, cTpousu
TOPU30HTAJIBHBIE CEYEHUsI KaKIOTO aHTPOIIO-
METPUYECKOTO YpOBHA. B ropusoHTasbHOU
IUIOCKOCTH 4epe3 IIeHTP TSHKECTH (UTypHI
[T¢ otknanpiBanu 3HaYeHUs dnon u dns u
CTPOMWJIN CEYEHUS.

Ha pwuc.7 mnoka3zaHa creHepupoBaHHas
BHYTpeHHss ¢popma nmuda. [Ipu renepanuu uc-
M0JIb30BAJIN:

1) cpeanue 3HAaYEHUsS MapaMeTpPoB KOH-
CTPYKTHUBHBIX y4aCTKOB YepTexel ncropuue-
CKHX TUIaTheB (Talu. 2);

2) 3HaYeHUs MONEPEUHbIX U MepeaHe-3a/1-
HUX JHaMETPOB Ha IPOCKTHPYEMBIX YPOBHSIX;

3) rnyOunsl nonatok ['nl u I'n2, rpyaneix
Kenes;

4) x03(h(pUIHMEHTHI COOTHOLIEHUH TepeaHe-
3aJHETO W TOTEPEYHOTO JAMAMETPOB, 3aHEH
YacTH U NepeIHe-3aHero nuamerpa (taom. 3).
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Puc. 7

OCHOBHOI 0COOEHHOCTBIO pa3paboTaHHON
3D-monenu BHyTpeHHEH GopMbI nda 1miaThs
SBISIETCSL BEPXHSS OIOpHAs TOBEPXHOCTb,
UMEIONIasl CJIOKHYIO KpUBHU3HY. BepxHss

W3 puc. 8 BUAHO, YTO B X0/1€ BUPTYAIbHOU
CUMYJISAIUHN JTeheKTOB Tocaaku uda IIaThs,
KOTOpbIE MOTJIA Obl BO3HUKHYTh M3-3a HEMpa-
BWJIHHOH IIJIACTUKH IIJICYEBOI0 IOsca MaHe-
KeHa, He BBISBIEHO. KauecTBO mocaiku olle-
HUBAJIM 110 BEPTHKAIBHOCTH CPEIIHEro IIBa

Puc. 8

OTOpHAsl MOBEPXHOCTh BKIIIOYAEeT B cedst 00-
JacTh IUIeY, WM M BEpPXHEH uYacTu rpynw,
KJIFOYEBOM XapaKTEPUCTUKON KOTOPOU SIBIIS-
€TCs YroJI HaKJIOHA TICYEBOTO Mosica. 3aiaHue
yIria HakJIOHA IIJIEYEBOrO IOosica B MPOCTPAH-
CTBE BBINIOJHSUIA ITyT€M OPUEHTALMH €ro OT-
HOCHTEJIBHO INI00AIbHOM CUCTEMBI KOOPAUHAT
C UCTIOIb30BaHuEM u3Mepenuii 2, 10 — 12, 14,
251 26 u3 Tabn. 2 u 3.

Obcysicoenue pe3ynomamos

J1J1s IpOBEpKH PAaBUIBHOCTH pa3padoTaH-
Horo ainroputma 3D-monens BHYTpEeHHEH
(bopMBbI HCTOpHUYECKOTO NHda TIIaThsl KOHBEp-
TUpoBaM B Qopmar obj. U B mporpamme
CLO3D naneBanu Ha Hee JieKasla JeTael JIn-
¢oB maresa. Ha puc. 8 mokaszan pesynbTar
MPUMEPKH JIeKall JieTaje miatbs (Mooenw 4).

CIIMHKH ¥ TIepe/a, O0KOBOTO I11Ba, PacIiOJIOKe-
HUIO TUIEYEBOTO IIIBa, HAYaJI0 KOTOPOTO MO3H-
IIUOHUPYETCS Ha €CTECTBEHHOM MECTE Y TOUKH
TOIlI6, a ero xoHell JOJKEH OBITH CMEIIEH B
CTOPOHY CITHHKH.

250
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Takum 00pa3oM, MOKa3aHO, YTO MOKHO
pa3paboTaTh TOPC )KEHCKOTO KOPCETHOTO Ma-
HEKEHa MO0 YepTexaM MCTOPUUECKON O IbI
C COXpaHEeHHeM MOJHOH miuactuku. Ha puc. 9
MMOKa3aHbl Pa3Hble MPOEKINH pa3padoTaHHOTO

s creHepupoBaHHON TPEXMEPHOU MO-
JIeNd Topca ¢ mapaMerpamu: o0XBaT TPyau —
84 cMm, oOxBar Tamuu — 58 cm, oOxBar Oeaep —
90 cm — pa3paboTaH KOHCTPYKTHBHBIN Iac-
MOPT, KOTOPBIN BKJIIOYAeT OOXBaTHbBIE, JIyro-

MaHEKEHa. BbIC M ITPOCKIIMOHHBIC H3MepeHUst (Tadi. 4).
Tab6numa 4
HaumenoBanue 3HayeHue
WzobpaxeHue Mertoj n3MepeHus ’
MeCcTa H3MEpPeHUS cM

1. O6xBar 1ieu W3MepsIoT BOKPYT Il Yepe3 TOUYKH OCHOBAHHS 34,0
1ien cOOKy, Cliepe/id U c3a11

2. O6xBat yepe3 W3MepsroT BOKPYT TOpca Ha YPOBHE IDICUEBBIX 74,0

UICYCBBIC TOUKH TOYEK FOPU30HTAIBHO

3. O6xBar rpyau W3mepsioT BOKpYT TOpca HaJl OCHOBAHUEM TPY/I- 81,2

HepBbIi HBIX JKeJIe3 CIepeM U TOPU30HTAIBHO C3a11

4. O0xBaT rpyau W3MepsoT ropr30HTAIBHO BOKPYT TOpca 4Yepes 84,0

TpeTuit BBICTYMAOLINE TOYKU [PYIAHBIX JKele3

5. O0xBar rpyau M3MepsoT TOpU30HTANIBHO BOKPYT TYJIOBHUIIA 72,4

YETBEPTHIM MO/ TPYABIO

6. O0xBar Tanuu W3mepstoT ropu30HTaIbHO BOKPYT TYJIOBHINA B 58,0
CaMOM Y3KOM MeCTe Ha YPOBHE TaIUH

7. OoxBar 6enep W3MepsiroT rOpU30HTAIBLHO BOKPYT TOpCa B ca- 90,0
MOM LIMPOKOM MECTe Ha ypoBHe Genep

8. ['myOuHa Tanuu W3mepsIoT 1o ropu30HTaNIN OT MaKCHMAalIbHOTO 53

cOoKy mporuda Ha YPOBHE TaJNH COOKY 0 BEpTHKAIb-
HOH IIOCKOCTH, KOTOpasi KacaeTcsi OOKOBOH I10-
BEPXHOCTH Oenep

9. lnmHa mmedeBoro | M3MepsIoT OT TOYKH OCHOBaHUS MIEH COOKY 110 12,7

CKaTa IIJICYEBOM TOUKHU

10. Haknon niieye- | M3MepsoT yros OT IUJIEYEBOTO CKata OO FOpHU- 22,7

BOTO CKarta 30HTAJILHOM IUIOCKOCTH, IPOBEICHHOW uepes
TOYKY OCHOBaHUS IIeH COOKY

11. Tlonepeynsbrit W3MmepsIoT ropu30oHTaIbHO MEXKYy TOYKAMH OC- 10,7

JHAMeTp [IeH HOBaHUsI IIeH COOKY

12. IonepeuHslii W3MmepsioT TOpU3OHTAIBHO CIHEpeNd MEXIY 32,0

IUICYECBOH TMaMeTp | IUICYEBBHIMU TOYKAMH

13. ITonepeunsrit WzmepstoT Mex1y OOKOBBIMHU IIOBEPXHOCTAMHU 27,0

nuaMeTp oOxBara TOpCa Ha ypOBHE 00XBaTa IPyId MEPBOrO

IPY/U NIEPBOTO

14. TTonepeuHsIit W3mepstoT Mex1y OOKOBBIMHU IIOBEPXHOCTSIMU 27,4

quameTp o0xBata TOpca Ha ypoBHE 00XBaTa rpy/H TPETHETo

TPY/IH TPEThEro

15. Tlonepeunslit W3mepsitoT Mek1y O0KOBBIMHU ITOBEPXHOCTAMHU 24,8

nuaMeTp oOxBara TOpCa Ha yPOBHE 00XBaTa IPYy/IH YETBEPTOrO

IPY/I YETBEPTOTO

16. ITonepeunsrit W3mepstoT Mex1y O0KOBBIMHU TIOBEPXHOCTSIMU 19,1

quameTp o0xBata TOpca Ha ypoBHE 00XBaTa TaJlku

TaTHA

17. IlonepeuHsrit W3mepstoT Mex1y O0KOBBIMHU IIOBEPXHOCTAMHU 29,6

JmameTp odxBara TOpca Ha ypoBHE oOXxBata Oezep

oexnep

18. BricoTa rpyau W3mepstoT OT TOYKM OCHOBAaHUS IIEH COOKY 10 23,2
BBICTYINAIOLIEH TOUKU IPYAHBIX JKelle3

19 (a). Bricora M3MepsIoT 0T KOHEYHOM MJIe4eBOM TOUYKH JI0 Tie- 39,4

Iuieya Kocas cIie- peceueHus JIMHUY TaJIUH OCEPEANHE CliepeIy

penu

19 (6). BeicoTa M3MepsIoT 0T KOHEYHOM MJIe4eBOM TOUYKH JI0 Tie- 37,9

ieya Kocas C3aJ | peceueHus JIMHUM TaJIuy HOCepPEeANHE C3aaU
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Oxonyanue tadi. 4

20. Iepenne-3a- W3MepsIoT B IIIOCKOCTH KOCOTO CEYCHHS MEXKTY 8,6
HUU AMaMEeTp LIen TOYKOM OCHOBAHMS IIE€HU C3aqd U TOYKOH OCHO-

BaHU LICH CIIEpen
21. lepenne-3aa- W3mepsioT Mex Iy MepeiHei u 3aHell moBepx- 12,3
HU TJIeYeBOH [ua- | HOCTSIMH TOpCa Ha YPOBHE IUIEYEBBIX TOYECK
MeETp
22. Ilepenne-3a1- M3mepsroT Mexay nepeHeil u 3aHei moBepx- 19,8
HUl Trametp 00- HOCTSIMH TOpCa Ha YpOBHE M3MEPEHHs 00XBaTa
XBaTa rPyd Iep- TPYAHU NIEPBOTO
BOTO
23. Ilepenne-3a1- M3mepsroT Mexay nepeaHeit u 3aiHel moBepx- 23,6
HUH 1uameTp 00- HOCTSIMU TOpCa Ha ypOBHE U3MEPEHUs 00XBaTa
XBaTa rpyJH TPETb- | TPYIHU TPETHEro
ero
24. TlepenHe-3a- W3mepsioT Mex 1y nepenHel 1 3aaHeil moBepx- 20,1
HUl Trametp 00- HOCTSIMH TOpCa Ha YpOBHE H3MEPEeHHS 00XBaTa
XBaTa rPyIaH 4eT- IPYAU YETBEPTOTO
BEPTOrO
25. Ilepenne-3a1- M3mepsroT Mexay nepeHeil u 3aHei moBepx- 15,6
HUH AuameTp 00- HOCTSIMU TOpCa Ha ypOBHE 00XBaTa TaIuu
XBaTa TaJUH
26. Ilepenne-3an- WsmepsroT Mexay nepeqHelt u 3amHei moBepx- 21,3
HUll Tuametp 00- HOCTSIMH TOpCa Ha YpoBHE oOxBaTa Oenep
xBaTa Oenep
27. Ilonoxxeune M3MepsroT 1Mo rOpU30HTaIM OT TOYKH OCHOBA- 4,0
KopIIyca c3a1u HUS

LIEU C3a] JI0 BEPTUKAIBLHON INIOCKOCTH, KOTO-

past KacaeTcst JIOIATOUYHBIX TOYEK
28. TITonoxxeHne W3MepsroT 1o TOPU30HTAIN OT TOYKHA OCHOBA- 10,6
KOpITyca CIepean HUSA

LICH CIIEPeaH 0 BEPTUKAIBLHOM IIOCKOCTH, KO-

TOpasi KacaeTcsl BHICTYIAIOIINX TOYEK IPYIAHBIX

xKeses
29. I'nyOuna Tanmuu | M3MepSIOT 10 TOPU30HTAIN OT CEPEIUHbI IMHUU 4,3
nepBas c3aau Ha ypOBHE TaJIMX C33]IH J0 BEPTHKAJIBHOM IJIOC-

KOCTH, KOTOPasi KacaeTcsl JIONATOYHBIX TOYEK
30. I'myOuna Tamuu | MI3MepsIOT IO TOPU30HTAIH OT CEPEANHBI TNHUN 4,0
BTOpAs C3a1H Ha YPOBHE TaJWH C3a]H 10 BEPTUKAIBHOI IIOC-

KOCTH, KOTOPasi KacaeTcsl SIrOANYHBIX TOYEK
31. 'nyOuna Taguu | VI3MepsIOT O TOPU30HTANIN OT CEPEANHBI JIH- 3,8
TnepBas cruiepean HUHW Ha YPOBHE TaJIMU CIICPEIU 10 BEPTUKAJIb-

HOM IJIOCKOCTH, KOTOPasi KaCaeTcsl BBICTYIIAI0-

IIMX TOYEK TPYAHBIX XKeje3
32. I'myOuna tamuu | VI3MepsOT MO TOPU30HTAIN OT CEPEANHBI JIH- 1,6
BTOpasi criepesin HHUM Ha yPOBHE TAJIMH CIICPE/N JI0 BEPTHKAIb-

HOH IJIOCKOCTH, KOTOPAsi KaCaeTCsl BEICTYMAr0-

IIMX TOYCK )KHUBOTA

Takum 006pazom, pazpaboTaH arOpPUTM Ie-
HEpPHUPOBAHUS BHYTPEHHEW (HOPMBI HCTOpUYE-
CKOTO JHda TIIaThsl, KOHTAKTHPYIOIIEH ¢ KOp-
CETOM, BKITIOYAIOIIUH CIIeIyIOIIUe ONepaIiiu:

1. [TapameTpu3anusi HCTOPHUUECKUX YepTe-
JKeH HKEHCKHX IIaThbeB KOPCETHON (OPMBI.

2. Tlapamerpu3zarusi ce4eHU Ha ypOBHE:
ey, IUIEYeBOr0 JTuameTpa, oOXBaTa TpyIH
MEepPBOro, TPETHEro, YeTBEPTOro, Tajauu U Oe-
Jiep KEHCKUX (QUTYp MO/ BIUSHUEM JedOopMU-
PYIOIINX CBOKCTB KopceTa B cucteme "durypa
— KopceT — i miaarba'.

3. Ompenenenue yria HaKJIOHA TJIEYEBOTO
nosica Juis TOYHOTO MO3ULMOHUPOBAHUS €ro
KOHEYHOH TOYKH B IIPOCTPAHCTBE.

4. IlocTpoeHue Kapkaca BHYTpPEHHEHN
(dhopMbI MaHEeKeHa JU(a TUTAThS C TTOCIEAYIO-
MM MOJICIIUPOBAHUEM €€ TIOBEPXHOCTH.

PazpaboTanHbIii anroOpuT™M M pacyeTHBIC
(GopMysBl MO3BOJIAT CO37aBaTh BHYTPEHHHE
(hOpMBI UICTOPUUECKOM 0JIEXK bl U TOPCHI MaHe-
KEHOB KOPCETHOH TPYNIBI M0 ayTeHTUYHBIM
yepTexxaM U JeTasiM Kpos.
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