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AHOTALIIA

[TommB omsTy 3aBkau OyB HEBiJ €EMHOIO YacCTKOIO KYJIbTYPH CYCILUIbCTBA.
Opnak, ocTtaHHi / pOKIB IIBeHHAa MaWCTEpHICT, HaOysla MOMYJISIPHOCTI Ta
MIPUCTPACTI HE TUIbKHU K Tpodecis, aie sk 1 xo01. Uepes Te, 1110 KOHCTPYIOBaHHS
3aiiMa€e MPOBIAHY POJIb TP CTBOPEHHI OJIATY, SIKa € TOYHOIO Ta MOTPEOye TEBHUX
3HaHb, € TOTpeOda y CTOPOHHIM JI0ITOMO31 YU pecypcax.

MeTo10 IUIUIOMHOIO pOoOOTH € pPOo3poOKa JECKTOMHOTO 3aCTOCYHKa s
OyayBaHHSI BUKPIHOK OJIATY.

VY (yHKITIOHATBHICTh 3aCTOCYHKA BXOJIUTh:

— OTpPUMAaHHS TEOPETUYHOI 1H(POpMaIlii, OB’ A3aHOI 13 IIUTTAM;

— KOHCTpPYIOBaHHSI 0a30BHX BUKPIMOK OSTY Ha OCHOBI 1HAMBIAYaJbHUX
MOKa3HUKIB PIrypH JIIOIUHH;

— 3D-Mopenb TOTOBOT BUKPIHKY;

— OTpUMaHHS TOTOBOTrO KpecieHHs y ¢opmari PDF mns moxxiauBoCTI
JTPYKYBaHHSI.

Jlns po3pobOku Bukopuctani Blender, moBa mporpamysanus C# B pamkax

rpadiunoi migcuctemu WPF.



ABSTRACT

Tailoring has always been an essential part of the society's culture. However,
in the last seven years, sewing has become popular and passion not only as a
profession, but also as a hobby. Since construction maintains a leading role in
tailoring that requires specific knowledge in this sphere, so that people have a need
for outside help or resources.

The aim of the work is to develop a desktop app for making clothing pattern.

The functionality of the app includes:

— obtaining theoretical information related to sewing;

— designing basic clothing patterns based on individual measurements of
the human figure;

— 3D - model created pattern;

— saving constructed pattern in PDF format for printing.

For the development used Blender, the programming language C# within

graphical subsystem WPF.
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HEPEJIIK CKOPOYEHDb, YMOBHUX ITO3HAYEHbDb I TEPMIHIB

MAY AT — MockoBChKHI JIep>KaBHUN YHIBEPCUTET IM3aiiHYy Ta TEXHOJOTIH.

CJI — canTMeTpOBa CTpiUKa.

[HIIIIIT — IleHTpasbHUA HAYKOBO-IOCTITHUIIPKANA I1HCTUTYT IIBEHHOI
MIPOMUCIIOBOCTI.

MVVM (Model-View-ViewModel) — maba0H npoekTyBaHHS.

UWP — Universal Windows Platform.

WPF — Windows Presentation Foundation.
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BCTYII

[le 3 maBHUHU JIOJCTBO MOYAlI0 BJAOCKOHAIIOBATH PEMECIO CTBOPIOBAHHS
pi3HOMaHiTHOro ojiry. CrnodaTtky JIOJU 3aMICTb HbOTO BHUKOPHUCTOBYBAIH
PI3HOMAaHITHI MPHUPOJHI MaTepiayik: MIKIPH TBAPHH, JUCTSA, KOPY JIEPEB Ta 1HIIE.
Hani Oyno OCBOEHO MUCTEHTBO MpPSAIHHA, IUICTIHHSA Ta Py4YHE CTBOPIOBAHHS
TkaHuH. [lepiii ocBiAOMIIEHH] ClTpoOM CKPOITH 0T 3a (POPMOIO JTHOJICHKOT (DirypH,
a He nuiie apamipyBaTu matepito, Bunukin y XII ct. 3axignoi €spomi. Big toxi
MOYaBCA HUIAX PO3BUTKY IIBEHHOI MPOMHUCIOBOCTI 3 POCTOTO IJIATTS HA IIHYPIBII
JI0 BUKOPUCTAHHS KOMIT IOTEPHUX TEXHOJIOT1i, KOTPl JOMOMAaralTh BUTOTOBIIATH
CY4JacHY OJICXKY.

Hampukiami XX cTOMTTS moyaBcs Crajl 3alliKaBJICHOCTI BUPOOY yOpaHHs
BJIACHOPYY cepell 3BMYailHuX »xkuteniB. OpHaK, OCTaHHI CIM POKIB 3a JaHUMU
Google Trends [1] crioctepiraeTbest 3picT MOMYJIIPHOCTI Ta IHTEPECY JO IMBEHHOT
MaiCTEpHOCTI HE TUIbKK y MWJICHIaNIB, a 1 y Momnoi. s 1ip0oro icHye neKijabka
(dhakTopiB, KOTP1 COPUSIIN BIAHOBJIEHHIO 1IbOT0 pemecia. [lo-nepie, moau novanu
BTOMJIIOBATHCS Bl OJTHOMAHITHOTO MaCMapKETOBOIO OJSTY, CEpel KOTPOro JOBOJII
TSOKKO 3HAWTH MOTPiOHMI po3mip mia HecTanmaptHi tunu ¢irypu. [lo-mpyre, 3
POCTY MOMYJIIPHOCTI CYNEeprepoiB Ta KOMI IOTEPHUX ITOp 3’ sIBUJIACh Taka Tedis sIK
KOCIUJIEH, 110 JO3BOJIMJIA 3TYYUTUCH 1HTEpecoM MimiTKiB. [lo-Tpete, 301beHHs
MOMYJISIPHOCT1 €KOPPEH T pyXy Ta KPUTHUKH IIBUIKOI MOJAH, TaK SIK B PO3BUHYTHX
KpaiHax BHUPOOJIAIOTh BEIMYE3HY KIIBKICTh BIIXOJIB, KYMYIOUM Ta BUKUJAIOUU
OJIAiT, TIPU BUPOOHUITBI SKOIO KOXKHHUI eTan Hece WIKOAY BOJHOi, Ha3eMHOi Ta
aTMoc(pepHOi eKocucTteM. TakoX IIe OAHUM BIUIMBAIOUKUM (DAKTOpOM CTaB
COVID-19, xomu OaraTo nroAell mouyany JUBUTUCA HAaBYAJIbHI PECypcH Ta
HamaraTHcs BUPOOJIATH BIacHOPYY yopanHs [2, 3].

VY 3B’s3Ky 3 THM, IO IIHHICTh HABHYOK IIUTTS B JAHUI Yac MPHUBEPTAE 0
cebe MiIBUINEHY yBary, Ha MOIO JYMKY, MOXXHA MPHUITYCTUTH, IO BIAPOIKCHHS
pemeciny Oyne HaOupatn o00epTH Ta OUIBIN JrOJeH OyayTh MOYMHATH abo

MIPOJIOBKYBATH BHUTOTOBJISITH BJIACHWUW OJIST, MACKH JUIsl OOJWYYsi, PI3HOMAHITHI
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KOCTIOMH JIJII KOCIUICIO Ta Oararo iHmoro. Takoxk 13 BEIMKOI KUIBKOCTI TIepeBar,
HIUTTS 0COOJIMBO JOOpEe MIAXOAUTH JUISl IIMX HE3BMYAMHUX 4aciB, TOMY IO Iiei
IpoleC Mae 3achoKiinuBHii e(peKT Ta 3HIMAae CTpec, PO3BUBAE KPEATHBHICTS,
JIOTIOMAarae 3aHypUTHCS Y JUBHUI BUMIP MHUCTELTBA Ta BIIKPUTH y OOl HABUYKU
nuzaitnepy. Ille MokHa 3rajgaTu, 10 IIMTTS JIONIOMara€ pPO3BUHYTH JIPIOHY
MOTOPHUKY, TOKpaIly€ yBary Ta KOHIIEHTpPAIlil0, a TaKOX BYHUTH BaXKJIMBOCTI
TEPIHHS Ta CAaMOKOHTPOJIIO [4].

Ane wdyepe3 Te, M0 KOHCTPYIOBaHHS 3aiiMae TMpPOBIAHY pOJb TpHU
BUTOTOBJICHHI BUPOOY, Ta HE KOKHUI TOTOBUN MPUJIIIATH OaraTo 4acy mpomy ado
HE Mae€ IMEBHUX 3HaHb B JaHOi Taly3l, € MoTpeda y CTOPOHHIA JTOMOMO31 YH
pecypcax OymyBaHHS 0a30BHX Jiekal. Takok Cy4acHI METOAMKH KOHCTPYIOBAaHHS
MalOTh BEJIUKY KIJIBKICTh PO3paXxyHKOBUX (hOpMYJ BUMIpIB (irypu Ta HaBYAJIbHI
pecypcu MaroTh CyXuil mpodeciifHUi CTHIIb OMOBIAHHS, IO YCKIIATHIOE OCBOEHHS
TEKCTy Ta HaJall MPUBOJAUTH JO MOMUJIOK, KOTpl BIUIMBAIOTH HAa KOPEKTHICTH
npoiiecy noOya0BH BUKPIHOK.

Ha nanuii MOMEHT OLIBUIICTh MPOrpaM AJii KOHCTPYIOBAHHS PI3HOMaHITHUX
BUKPIMOK OJie)K1 MaroTh BeIMKUNA (QyHKIIOHam Ta cBoi mepeBaru. Cepen
JIECKTOMTHUX TIPOJYKTIB, SKI HAJAIOTh MOXJIMBICTb KOHCTPYIOBATH OJISIT, BapTO
Bunimutu CAITP GRAFIS, CAIIP Julivi, Assyst, Cameo. Ognak, maHi mporpaMu
O1BII OPIEHTYIOTHCS Ha BEJIMKE IIBAIlbKE BUPOOHUIITBO HIXK VIS 1HJAMBITYaTbHOTO
BUKOPUCTAHHA: JIIOJM HE MOXYTh C00l JO3BOJIMTH TpUAOAaTH JOPOTUi
1HCTpYMEHTapii ado BiH AyXK€ CKJIAJHUN Ta HE 3p03yMiUIui. B HacmigoKk boro Mu
CIIOCTEPITAEMO PO3BUTOK HACTYITHUX «TPUBOT» KOPUCTYBAUiB:

1) BimCyTHICTH HEOOXITHUX PECYPCIiB JJIs1 KOHCTPYIOBAHHS OJIATY;

2) BHCOKa I[iHA aHAJIOTIB Ta BEJIMKA CKJIAJHICTh OCBOEHHS ISI OCOOHMCTOTO
KOPUCTYBaHHS;

3) CyMHIBH y CBOiX 3110HOCTSAX Ta HABUYKAX KOHCTPYIOBAHHS OJIATY.

Ha >xanp, HaBeseH1 paHilie MPOIyKTH HE aI0Th MOXJIMBOCTI BUPIIMIATH YCi

npo0IeMHu, sIKI OTUCYBAIHUCS BUIIIE.
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[IpoananizyBaBiy mpeaMeTHy 00JacTh, MOXKHa C(OPMYIIIOBATH HACTYITHUN
HEOOX1THUHM (DYHKITIOHAT JJIT TAKUX CUCTEM:

1) oTrpumanHS HEOOXiAHOT TeopeTH4YHOi iH(oOpMaIii MOA0 METOMIB
KOHCTPYIOBAHHS OJISITY, 3HSTTS IHIAWBIAYaTbHUX PO3MIPHUX O3HAK Ta AITOPUTMY
KOHCTPYIOBaHHS JCTaJCH OJATY;

2) OymyBaHHS KpeclieHHS 0a30BUX KOHCTPYKIH Ha 1HIUBIAyalnbHY Qirypy,
HapOIyBaHHS MPUITYCKIB Ta 0(hOPMIICHHS 3Pi3iB;

3) orpumMaHHs roToBoi BUKpiliku y ¢popmati PDF;

4) 3D-mopenmoBaHHS BHPOOY.

Buxonguu 3 uporo, chopMmyinboBaHa MeTa poOOTH — po3poOKa CUCTEMH IJIs
OynyBaHHs 0a30BHX Jekal. OIHUM 3 TakuxX 0a30BUX JIEKAJ € JICKaJO CITIIHUII 32
MeToauKOoI0  lleHTpalbHOrO  HAyKOBO-AOCHIAHOTO  IHCTUTYTYy  ILIBEWHOI
npomucioBocTi (LIHAIIIT), sika ny1s 11010 IPOEKTy Oyiia oOpaHa MepuopsIHOI0

JUIsL peatizaitii.
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1 HIOCTAHOBKA 3A1AYI

Meta po60TH — pO3poOUTH CUCTEMY ISl KOHCTPYIOBaHHS BUKpiiiok y 2D ta
3D. Oxaum 3 Takux 0a30BUX JIeKad € JIEKaJIO CIIIJIHUIN, 10 ¥ peai30BaHO B
JTAHHOMY TIPOCKTY.

Jlis mocATHEHHS KJIIOYOBHMX pE3YyJIbTaTiB MOTPIOHO BHUPIMIUTH HACTYITHI
mi3aaaui:

1) MOpIBHATH METOJHMKH Ta IPOTPAMHI MPOIYKTH JJIsi KOHCTPYIOBaHHS
OZiATY,

2) mpoaHalizyBaTH Ta OOIPYHTYBaTH BHOIp TEXHOJOTiH, MOTPIOHUX IS
peanizaillii CuCTeMU;

3) pO3pOOUTH aITOPUTM MMOOYTOBU BUKPIHKH IOOKH;

4) copoekTyBaTH Ta peajli3yBaTH J0AATOK I TOOYI0BH BUKPIHOK.

[Ile ogHUM BaKJIMBUM ITYHKTOM Y JOCSTHEHHI METH SIBJISETHCSA 3A00YTTS
TEOPETUYHUX Ta MPAKTUYHUX HABUYOK MOOYI0BU OCHOBHHX JIEKAJI OJISTY 3TIAHO 3
meroaukoro L[H/IIIIIL, siki MokHa OTpUMAaTH Ha Kypcax KpOKO Ta MIWTTSA IMiJ

KEpPIBHUIITBOM JIOCBITYEHUX IIBEMHUX MaNCTPIB.
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2 OIJiAl AHAJIOI'IB

2.1 IlopiBHSIHHA NPOrpaMHHUX MNPOAYKTIB, IO  peadi3ylTh

KOHCTPYIOBAHHSI BUKPIOK 0JSATY

KoHcTpyroBaHHSI OITy € JOCHTHh BaXKUM JI0 OCBOEHHSI TIPOIEC, IO
noTpedye yBaru. | It MOXKJIMBOCTI KOHCTPYIOBAHHSI OJISITY HOBAayKaM, a TaKOX
JUIs  30UTBIIEHHS TMPOJYKTUBHOCTI TMPAIiBHUKIB 1HAWBIIYaJbHOTO TMOLIUTTS,
pO3pO0JIEHO cUCTEMU aBTOMaTU30BaHOro mnpoektyBaHHs. CAIIP — ne 3araibHa
kiacudikaiis BCiM KOHCTpYKTopchbkux nporpaMm. OcHoBHi QyHkiii CAIIP cxoxi,
ajie pi13HATHCS 30BHIIIHINA BUTJIA, JOIATKOBUM (PYHKIIIOHAJ Ta IlIHA.

Ha panuit MOMEHT OLIbII MOMYJSAPHUMH JECKTOMHUMHU MPOIYKTaMH, SKi
HaJal0Th MOXJIMBICTh KoHCTpytoBatu oxasr, € CAIIP GRAFIS, CAIIP Julivi,
Assyst, Cameo.

Jlami Oyzie po3rIsIHYTO OCHOBHI IepeBaru Ta HeJOJIIKU MPorpam.

2.1.1 CAIIP GRAFIS

CATIIP I'padic — ue oauH 13 HalnmepuImx 1 JOCUTh YaCTO BUKOPUCTOBYBAHUX
IHCTpYMEHTIB JJis CTBOpeHHs Mojeneit y Pocii, Bumymena me 1991 poky
pociticekoi kommanieto Kaapyc [5].

VY mporpamy BHECEH1 pi3HI METOAUKU KOHCTpyroBaHHA (Optimass, Mromiep
ta cun, [IOTUIJI, EMKO CEB). CAIIP Bkio4yae BapiaHTH OCHOBHHX BHUPOOIB
(CmigHMIN, IITAHW, 4YOJIOBIYI 1 JKIHOYI IIJICYOBI OCHOBH Ta iHIIE). Takoix,
MepeBarold € BMIHHS BHUKOHYBATH aBTOMATUYHY Tpajallilo 3a pO3MIpHUMHU
O3HAKaMH, 3aJaBaTd NPHUIYCKH BUPOOIB Ta poOUTH pydHe ab0 aBTOMATHYHE
pPO3KJIaJaHHs IETaJIe KPOXO.

[ToBHa BapricTh makery «KOHCTpyrOBaHHS Ta MOJEITIOBAHHS OJSITY» —
120 000 rpH., a openaa Ha pik — 24 000 rpH. OgHak, JaHUM NPOAYKT HE HAAAE

MO>KJIUBICTh O3HAHOMHTHCS 3 0OMEKEHUM THCTPYMEHTAPIEM y BUTJISIII IEMOBEPCIi.



12

[le onuH 3 HEAOMIKIB — 1€ BIACYTHICTh MOKJIMBOCTI KOHBEPTYBATH T'OTOBE
kpecineHHss 'y ¢opmar PDF nns mopmanemioi medari. OnHaK, € MOXJIHUBICTb
oOMiHIOBaTHCA 1H(GOpPMAIIIEI0 3 PI3SHUMH MapTHEpaMH 3a JOMOMOTO0 (opMaTiB

naanx AAMA-DXF ta HPGL.

2.1.2 CAIIP Julivi

Komnaniss CAIIPJIETTIPOM  po3poOHUK MpOrpaMHOTO 3a0e3nedeHHs
JULIVI. 3aitmae oaHy 3 TpOBITHUX MO3ULINA HA PUHKY 1H(POPMALIITHUX TEXHOJIOTIN
3 1980-x pokis [6].

Kommnekec  mporpam  «KOHCTpykTOp — OmsITY»  NPU3HAYECHHM  JUIA
KOHCTPYIOBaHHS JIEKaJl OJIATY, TOJIOBHUX YOOPiB Ha IIBEHHOMY BUPOOHMIITBI.

CAIIP miatpumye po3pobky 2D u 3D mpoekryBaHHS OZSry 3a Pi3HUMH
METOJAMKAMHU KOHCTPYIOBaHHS B OTHOMY a00 JEKUIbKa PO3MIpiB.

Mae Taki MOXJIUBOCTI:

— 1o0yJ0Ba KPECIEHHS KOHCTPYKIIIT;

— HapOoIIlyBaHHS MPUITYCKIB Ta 0(hOPMIICHHS 3Di3iB,;

— aBTOMAaTHWYHAa I'pajaaris;

— BUBEJCHHS JIEKAJ Ha JPYK.

Bapricts kommiekcy ckianae «Konctpykrop omsary» 1750 €spo.

Ha odimiitnomy caiiti xommanii CAIIPJIETTIPOM € npemoHcTparliiiina
BepCis, e, MIJKIIOYMBIIMNCH, Ha iX cepBep, MOXKHa BUIPOOYyBaTH JESIKUUN

(GyHKIIOHAII.

2.1.3 Assyst

Himenpka mporpama AsSyst nanexuth kommanii Assyst GmbH. Ha iioro
0a3i mpairoe 6iu3bko 40% HiMENbKUX MIBEHMHUX mianpueMctB Ta moHan 200

CBITOBHX OpEH/IIB.
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3 2009 poky kommanis € odiniauM npeacraBHUKOM CAD Assyst B Ykpaini
ta binopyci, Pocii, Ectonii, JIutsi [7].

CAIIP cknamaeTscsi 3 HU3KH OKPEMHX MOJYIIB: KOHCTpyIOBaHHS, 3D-
MOJICJIIOBAHHS, PO3KIAJIKHU JIeKald, APYK, KOHBEpTAIlis, ONTUMI3AIlisl PO3KpPOIO,
VOpPaBIIHHSA JaHUMH, BUPOOHUITBOM Ta I1HIIUX. [lakeT MOAy’iB CKIIalaeThes
3aJIeXKHO BiJl BUMOT BUPOOHMIITBA Ta BiJ] IIHOTO 3aJICKUTH ITIHA.

[Iporpama [uisi KOHCTPYIOBAaHHS OJSTY JI0O3BOJISIE BHPIIIYBaTH  Taki
BUPOOHUYI 3aBJIaHHSA:

— po3po0Ka 3 HyJIsl Ta MOJICTIOBAHHS OJIATY HOBHX (DacOHIB;

— CTBOpEHHS HEOOXI1JHUX 32 PO3MIPOM JIEKaI B aBTOMATHYHOMY PEIKUMI;

— onTUMI3allisl BUPOOHHYUX 3aMOBJICHb Ta (POpPMYBaHHS THCTPYKIIH s
PO3KPIIHOTO LEXY.

[Iporpama iMmnoptye ta ekcnoptye (aitinu y popmari DXF.

2.1.4. Cameo

Awmepukancpka kommanis Wild Ginger Software cremiamizyerscs Ha
pO3pOOIIl MPOrpaMHOro 3a0e3MeUeHHs Ta CYIyTHIX TOBAPIB JJIsl AU3aHEPIB OJATY,
JIOOUTENIB MIUTTS Ta PYKOAULIS, @ TAKOX JUIsl BUKIIAJAdiB Ta CTYACHTIB 3 Tay3i
JU3aiiHy MOJIM Ta TeaTpajbHOTro KocTioma [8].

[Iporpama mis mpodeciiinoro nuzaitHy Cameo — 1€ MOTY>KHE MpOorpamMHe
3a0e3MeUeHHs] 1 CTBOPEHHS BI3EPYHKIB, Kiacudikailii, BUTOTOBJICHHS 3a
poO3MipaMu Ta CTBOPEHHSI MapKepiB Ui AU3alHEPIB OJIATY, K1 BKIIOUYAIOTh y CBOI
MOXKJIMBOCTI TOOYJIOBM, MOJICTIOBAaHHS Ta Tpajailii JieKal Ta eKCIopT B
craugaptauii popmar AutoCAD DXF.

Bapricte npoaykry ckianae npubiauzno 950 monapiB 3a KOXKHUN OJOK, a
JUTSI O3HAMOMIIEHHS 3 OCHOBHUMHU (DYHKITISIMU € J€MOBEPCIsl.

Takox, Ha caliTi MOKHA TPUAOATH KHUTU aHTJIIMCHKOIO 110 KOHCTPYIOBAHHIO

Ta MOJCJIFOBAHHIO OIATY.
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2.1.5 BucHoBkH

[IpoananizyBaBIIM PO3TJSHYTI BHUIIE MPOrpaMud 3poOJIeHI HACTYIIHI
BHCHOBKU:

1) 3 4OTHUPHOX OMHMCAHUX CUCTEeM, TiIbkH Cameo mae MpUUHATHY I[iHY Ta
MiHIMQJIBHUNA (PYHKITIOHA, HEOOXITHUHN JJI 1HIMBITyaThbHOTO BUKOPUCTAHHS;

2) OLIBIICTh MPOAYKTIB OPIEHTOBAHO HA BEJIMKE IIBCHHE BUPOOHMIITBO, 10
O0OYMOBITIOETHCSI HATPOMAHKCHUM (YHKITIOHATIOM Ta JOPOKHEUCIO;

3) TiABKM JBa 3 YOTHPHOX IMPOTPAMHHUX 3a0e3leyeHb, KOTPi MarTh

JIEMOBEPCIIO 3a SIKOI0 MOYKHA OIIHUTHU Ta BUIIPOOYBaTH 0OMEKEeHUI (PYHKITIOHAIL.

2.2 IlopiBHSIHHSI METOAUK KOHCTPYIOBAHHS OJSITY

EcrernuHe CHpuUMHATTS TOTOBOTO OJATY 3aJ€XKWUTh BiJ TOYHOI MOOYI0BU
KpECJICHHSI OCHOBM BHUpPOOY Ta BMIHHS MPAaBWIBHO BHUKOPHCTATH HOTO IpHU
KOHCTpyIOBaHHI. [loBakHe Ta KOMITKE BHBYEHHS METOJIUK MOOYJOBU OCHOB
BUpOOYy € 0a3010 B OCBOEHHI IpaMOTHOI MOOYJOBH KPECICHHS HAa KOHKPETHY
dirypy.

IcHye 2 kjmacu METOIWK, fKI TOAUISIOTBCS 3a XapakKTepoM BHUXIJTHOI
1H(dopMmaIi:

1) Meromu mepmioro kiacy (po3paxyHKOBHH METOJ KOHCTPYIOBAHHS)
OCHOBAaHI Ha BUKOPUCTaHHI JUCKPETHUX 3HAYEHb THUNOBUX QIryp, HaHUX O
30UTBIIIEHHSX Ta croci0 #oro ¢dopmoyTtBopenns. Metonu LIHIIIIII, «Mromep ta
cu», MI'YJIT Ta iH1111 BITHOCATHCS A0 LIBOTO KJIacy,

2) METOaW JPYroro Kjacy OCHOBaHI Ha NPSIMUX BHMipax OOOJOHKH i
MOBEPXHI 3pa3ka, M0 po3ropTaerbes. J[o HUX BIAHOCATHCS METOAM TPIaHTYIISAINI,
JIOTIOM1XXHUX JIIHIA PO3rOpTaHHs, CIYHUX TUIOIIMH Ta Ie0AC3UYHUX JIHIH.

KoxeHn 3 po3paxyHKOBHUX METOJIB MpPEACTaBIs€ COOOI MOCHIIOBHICTh
pO3paxyHKOBUX (opMyJ, B SIKI BXOJATh BEJIMYMHU BUMIPIOBaHHS (irypu Ta

301JIBIIICHHS.
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Jlis po3paxyHKy KpecisipCbKOi OCHOBH KOHCTPYKIIM B MPOEKTI oOpaHa
€IMHa METOAUKa KOHCTpYIOBaHHA LleHTpambHOTO HayKOBO-IOCIHiTHUIIBKOTO
IHCTUTYTY WIBEHHOI TPOMHUCIOBOCTI. BoHa mepembadae po3ropTky ¢irypu Ha
IUIOIIMHI, 3aCHOBaHa Ha BHUMIpax JIIOJUHU, HaJ0aBKaxX Ha BUIbHE OOJSTaHHS Ta
MaTeMaTHYHO OOTpyHTOBaHUX (opmynax. CucreMa oTpuMalia Ha3By - €auHA
METOJIMKAa KOHCTPYIOBaHHsS. TakoX MeETOoAMKa OaraTopa3oBO TIepeBipeHa Ta
BiJoBiae HacTymHuM Bumoram [9,10]:

1) Hamae MOXIIMBICTH TOOYIYBATH C OJHAKOI TOYHICTIO KPECICHHS JeTajlei
BUPOOY PI3HOMaHITHUX PO3MIpiB, pOCTY Ta MOBHOT;

2) TO3BOJISIE MOJYYUTH rapHy MOCAIKY BUPOOY;

3) edekTUBHA Ta TOYHA METOJIUKA;

4) MOXIUBICTh OTPHMAaHHS MOJHHUX JIHIH Ta Kpow 0€3 MPUHIIUIIOBOT
nepeOy10BU KPECICHHSI KOHCTPYKIIIT,

5) mnpunae rapae GopMOyTBOPEHHS,

6) BHKOPHCTOBYE PO3MIPHI O3HAKH JKIHOYMX THUIOBUX (iryp, 3aKpilIeHUX

CYy4YaCHUMH PO3MIPHUMU CTaHIAPTAMH.
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3 OBTPYHTYBAHHS BUBOPY APXITEKTYPH, CTEKY TEXHOJIOT'TH
TA IHABJIOHY INTPOEKTYBAHHA VIS ITPOEKTYBAHHSA CUCTEMU
2D/3D IMOBY 1OBU JIEKAJI

3.1 Bubip apxitexkTypu

CydvacHi cucTeMu 3a3BUYail po3AUISIOTh Ha 3 JIOTIYHUX LIAPH:

1) map TpeACTaBJICHHS — BIANOBIIAE 3a  BIAOOpPaKEHHS  JaHUX
KOPHUCTYBa4€Bl, a TaKOX HaJa€ IHCTPYMEHTH MJii 3PYYHOTO MAaHIMYJIIOBaHHS
JTAHUMU;

2) miap Oi3HEC-TIOTIKK — MICTUTh TIPaBUJIA, 3AJIS)KHOCTI MPEIMETHOI 00JIacTi
Ta JIesK1 IPOTrpaMHi peatizallis I BUPIIICHHS TOCTAaBICHUX 3a/1a4,

3) map Mojeni — HaJla€e aHi, o OyayTh OOPOOISATHCS Ha €Talli BUPIIICHHS
3ajad.

Jlnst  peamizaiiii  JIECKTOIHOTO  3aCTOCYHKY oOpaHa OaratopiBHEBa
apxitextypa. Llg apxiTekTypa BUKOPUCTOBYETHCS IJSi CTPYKTYPYBAHHS IpPOTpam,
K1 MOXKHA PO3KJIACTU HA TPYNU MiJ3aj]ady, 10 € Ha MEBHUX PIBHIX aOCTpaKIIii.
KoxeH map Hamae mnociayru Jisi HACTYIIHOTO, BUUIIOTO MIapy. Tako BOHa
NOM'SIKIIIYE 3pOCTalO4Yy CKIAJHICTh 3aCTOCYHKIB, CIpOILYE Ta POOUTH OLIbII
THYYKHUM iX JOONpaloBaHHs. BUKOPUCTOBYETHCS /Uil OOIIMH JAECKTOITHUX Ta BeO-
3aCTOCYHKIB.

Cepen nepeBar JaHOi apXiTEKTypH MOYKHA NIEpepaxyBaTH:

1) 1rapu OGaraTopiBHEBOT apXiTEKTypH CIIPOIIYIOTh CTaHIApTHU3AIII0, TaK SK
PiBHI YITKO BU3HAYAIOThCS;

2) SKIIO 3MIHH BHOCSTBCS BCEPEAMHI OJHOTO IIapy apXiTeKTypH, IHIII
[Iapy 3aJIAIIAI0THCS HE3MIHHUMY;

3) OAHMM HWXYUM IIAPOM aPXITEKTYpH MOXYTh KOPUCTYBATHCS pi3Hi
1Py BUIIOTO PAHTY.

Cepen MiHYCIB — II€ HE YHIBEpPCAJBHICTh Ta MPOMYCK JEAKUX IIapiB MpU

IPOEKTYyBaHHI.
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3.2 Bubip ma0/10HHY NPOEeKTYBaHHS

Cepen maOJIOHIB TIpOeKTyBaHHS BHKopucTaHo madion MVVM (Model-
View-ViewModel), saxuii npusHaueHUil I BIAIUICHHS KOay iHTepdeicy
KOPHCTYBa4a BiJl PEIITH KOy Ta PO3JLJISE CHCTEMY Ha TPH PiBHS:

1) Model — Bignosimae 3a joriky poOOTH 3 JaHHUMH Ta OIKHC HEOOXITHUX
JaHUX JJI1 POOOTH 3 3aCTOCYHKOM;

2) View — BimoOpakae Bi3yallbHI €JICMEHTH Ta €JICMCHTH KEpPyBaHHS Ha
eKpaHi. 3a3Buyail, sBIAOThHCS minknacamu UlView;

3) ViewModel a6o Mozenb ysBICHHS TOB'SI3y€ MOJICNb Ta ySBIICHHS 4Yepes3
MEXaHI3M OpuB's3ku naHux. ViewModel Takox MICTUTBH JIOTIKY 3 OTpPUMaHHS
JaHUX 3 MOJEJI, sIKl TIOTIM IIepeaaloThes y View.

MVVM 3’sBuBcs s o6xoxy obmexeHb marepHiB MVC ta MVP Tta
Marouui JesKl 3 iX CWIbHMX cTOpiH. Ll Mozpens Bmepiie 3’sBWIaCh y COCTaBl
dpeiimBopka Small Talk B 80-x pokax Ta mi3Hilie OyB OHOBIEHHH 3TigHO 3
OCTaHHIMH TOKpanieHHsIMH maodiony MVP [11].

3a J0MOMOTOI0 JaHOTO IMa0JOHY BUKOPHUCTOBYETHCS MPUB’SI3KA JaHUX Ta
BCTAHOBJIIOETHCS CIA0KHM 3B’S30K, KM 3a0e3Meuye CHHXPOHI3aIio iHTepheincy
KOPHUCTYBaya Ta 3B’A3aHUX JAHUX, CIIPOILEHHS TECTYBaHHS 1 3MIHY Pi13HUX OJIOKIB

KOJTy 6€3 IIKOIN JJIS 1HIIHX.

3.3 Bulip onepauiiiHoi cucTeMH sl pO3POOKH

Cucrema po3po0iroeThest i onepariiiny cucremy Windows.

Omneparitina cucrema Microsoft Windows €  HalnmomyJIspHIIION
OIEPAaIlifHOI0 CHUCTEMOIO 3aBISKM TIPOCTOMY iHTepdeicy KopucTyBada Ta
Hagiramii (puc 3.1) [12]. OC Windows kparna 3a inmri OC mo ¢pyHKIIIOHaIbHOCTI,
ennocti OC, cuCTEeMHUM yTUIITaM, 0a31 NIATPUMKHU Ta MPOAYKTUBHOCTI.

Taxox, kommaniss Microsoft namgae Beaukuii iIHCTpyMeHTapid I PO3pOOKH

cucteM g OC Windows.



18

Global Market Share of Desktop PC 0S from January 2013 to June 2021
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Pucynok 3.1 — Ctatuctrka BUKOPUCTOBYBaHHS omnepariiitnux cuctem 3 2013 mo

2021 pik

3.4 Bu6ip MmoBM NporpaMmyBaHHS

C# saBnseTbCs  O0'€KTHO-OPIEHTOBAHOID MOBOKO 3  ABTOMATHYHUM
KepyBaHHSAM TMaM'siTTIO, po3pobiieHa Kommaniero Microsoft i mimargopmu
NET [13], 3matHOi 3ampomoHyBaTH MIUPOKUH CHEKTp (YHKIIOHATY, SKHi
JIOTIOBHIOETHCSI CHHTAKCUYHUMU KOHCTpYKIlisiMu. Ha C# cTBOPIOIOTH PI3HOMaHITHI
nporpamu st ekocuctemu Microsoft: BeO-momatku, Standalone momarku, irpu 3
BukoprctyBanHsaM Unity, npoektu aist Microsoft Xbox.

Cepen mepeBar MOBM MOXHa nepeunciutd:  HasBHiCTE  OOII,
KpOCTUIaTOPMHICTh, aBTOMATHYHA CKJIQJIaHHS CMITTS Ta YIPABIIHHS TaM’ SITTIO,
BEJIMKA KUIbKICTh PI3HOMAaHITHUX 010J110TEK, 110 pOOUTH HOTO OUTBII MIBUAKOKO Ta

e(EeKTUBHOIO MOBOIO ITPOrpPAMYBaHHS.
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3.5 Bubip TexHouoriii 1ys peaJiizanii 3acTOCyHKY

Jlist po3poOku 3actocynkiB Ha .NET, mo sBriseTbecst TapHuM BUOOPOM IS
HanucaHHs nporpaM i Windows, kommanis Microsoft wamae 3 oueBUAHHMX
BapiaHTa BuOopy (pperiMBopkiB [14]:

1) Windows Forms — me crabiiapHa 1uratdopma i HACTUIBHHUX JIOJIATKIB
Windows, sika Oyna mpeacrasiena omHodacHo 3 .NET y 2002 pomi. WinForms
JI03BOJIIE PO3POOHMKAM CTBOPIOBATH JOCUTH CKJIQJHI TpPOTrpamH, ajie Mae
po6JieMH 3 THYYKICTIO Ta MATPUMKOIO BUCOKOI PO3ALTBLHOT 31aTHOCTI €KpaHy;

2) Windows Presentation Foundation — npyre mnokomiHHS TpadiuHux
iHcTpyMenTiB Microsoft .NET. SIBnsierbess omHUM 3 HAUTOMYJSIPHINIMX BapiaHTIB
pO3po0KH mig 0OpaHy omepaiiiiHy cucTeMy. 3acHOBaHWil Ha rpadiuyHomy API
DirectX, Tomy nobpe migxoauts s po3podku 2D/3D rpadiku Ta creredexTis.
ba3oBa moBa ysBieHHs 3acHoBaHa Ha XAML, moBi XML;

3) Universal Windows Platform (UWP) — eBororiist HoBoro (peiimMBoOpKa,
npeacrapnera y 2012 pomi mist Windows 10. Metoro naHoi tuiardgopmu €
JIOTIOMOT'a y CTBOPEHHI YHIBEpCAJIbHHUX JIOJATKIB, sKi miaTpumyrors Windows 10,
0e3 3MiH y KOJi.

WPF ta UWP 103BOJI5I10TH CTBOPIOBATH O1JIBII CyYaCHH KOPUCTYBALbKUI
iHTepdeiic Ta MaloTh OaraTo nepesar, aji ix Oyjae JeTajabHIIIe pO3TIsSHYTO.

OO6uABI cUCTEMU MalOTh OaraTo nepesar, TakKux fK:

— gna Ul BukopuctoByeTbcsi MoBa — XAML, 1o 103BoJisiE CTBOPUTH
cyuacHi iHTepdericu Ha OyIb-SIK1il CMaK;

— nmnpuB’si3ka JaHux, cTocoBHO Mmabmony MVVM, 3abesneuye pozain
1HTEepdeiicy Bia mapy 013HeC-JIOTIKHY,;

— 3acHOBaHi Ha BekTOopHOMY rpadiunomy Ul Ha ocHoBi DirectX, B Toit yac
K 3a MamoBaHHs rpadiku 8 WinForms signosimae User32 u GDI+.

Ane nnst po3poOKU CUCTEMU KOHCTPYIOBAHHS BUKPIHOK onary Oyna oOpaHa

matdopma WPF, Tak sik:
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1) 103BONSIETBCS CTBOPIOBATHM TIPOTPAMHU  MiJl BENUKY Kutbkictb OC
cimeiicrea Windows;

2) MacmTabOBaHICTh ITiJ] Pi3HY PO3AUIRHY 3[aTHICTh €KpaHiB, TaK SK yci
CJIEMEHTHU BUMIPIOIOTHCS Y HE3aJIC)KHHUX BiJ] PUCTPOIO OJUHUIIAX;

3) xoua o00’em mporpam Ha Windows Presentation Foundation Ta
CTIOKMBAHHS TaM’sITI BUIE, ajie II€ KOMIIEHCYEThCS HIMPOKUMHU TpadiuHUMU
MOXJIMBOCTSIMH Ta MPOIYKTUBHICTIO IIPU MatOBaHH1 rpadiky;

4) BenMKa Ta pO3BUHYTA CITILHOTA.

Hnsa po3pobku 3D-Mozmeni BHUKOPUCTOBYETbCS MpodeciiiHe BiIbHE Ta
BiZIKpHTE Mporpamue 3ade3neueHus Blender. [IponykT BigkprBae HemepeBepIeHY
cBOOOIY po0OOYOro mporecy Al po3kaapyBabHUKIB Ta 2D Ta 3D Xyn0XKHUKIB,
[0 BKJIIOYAaE 3aco0M MOJICNIIOBAHHS, CKYJIBITHHTY, aHIMaIlli, CHUMYJISI,
peHJIepuHTy Ta 6arato 1HIIOTO.

Hnsa BigoOpaxkenuss 3D B WPF o0pana 3D-6mbnuoreka ¢ BiAKpUTUM
BuxigauM komom Helix Toolkit, ska posmoBciomkyeTses mmin minensiero MIT.
bibmoreka 3acHoBana Ha .NET 1 opientoBana Ha miuatrgopmy WPF. Mera miei
010710TEKH TONIATaE B TOMY, 10O copocTtutu pobdotry 3 3D y rpadiunomy
iHctpymenty WPF, a takoxx Hamatu (yHKI1, sIKI HE BKIIOYEHI B CTaHIApTHY
BisyasibHy 3D-monens WPF [15].

Jlist Toro, mo6 KOHBEpTyBaTH BUKpIiWkU y ¢opmar PDF, 3actocoByBaBcs
NuGet maket Spire.PDF. Spire.PDF ans .NET — ue npodeciitnuit API PDF, sikwuii
BUKOPHUCTOBYETbCA JJIi CTBOPEHHS, HANHWCAHHS, peaaryBaHHs, OOpoOKM Ta
yutands PDF-gaitniB 0e3 Oyap-skux 30BHIMHIX 3anexHocterr y .NET [16].
BuxopucroBytoun wmro 016mioreky .NET PDF, MoxHa peamizyBaTd IIHUPOKI
MOJIMBOCTI Jy1si cTBOpeHHs: PDF-gdaitniB 3 Hynst abo 06pobku icuyrounx PDF-
TOoKyMeHTIB ToBHICTIO 3a nomomororo C#/VB.NET 6e3 BcranoBinenns Adobe
Acrobat. Kpim Toro, nana 06i0mioTeka MoXe OyTH 3aCTOCOBYBaHa Uil TIPOCTOTO
NIEPETBOPEHHS TEKCTY, 300pakenn, SVG, HTML y PDF Ta neperBopennss PDF B
Excel 3a pomomororo C#/VB.NET y Bucokiii skocti. IcHye muatHa Ta

oeskomrToBHa  Bepcii. [lpu  BukopuctaHHi  O€3KOIITOBHOI  Bepcii  Ta
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cTBopeHHI/oHOBNeHI HOBUX PDF-nmokymMeHTIB 10omaeTbcss Ha KOXKHY CTOPIHKY
nanuc — «Evaluation Warning: The document was created with Spire.PDF for
.NET.», ane 11e npakTUYHO HisIK HE BIUIMBAE HA OTPUMAHUI pe3yNbTaT.

biomioreka iTextSharp BUKOpHUCTOBYETHCS JUISI OTPUMAHHS PO3MIPY Pi3HUX
dopmatiBs marmepy (A4, A5 i T.n.), HPOMOHYE OJMH 3 HaAHOUIBII H00pe
JOKyMEHTOBaHUX 1 yHiBepcaabHuX MexaHi3miB PDF, namncannx Ha Java ta .NET,
Ta no3Bosisie iHTerpyBatu (GyHkiii PDF He Tinpku y poGouwmii mpoiec, ajie ¥ y
MporpamMu, Npouecu adbo MPOTyKTH.

Jlist cripomienss peanizanii natepary MVVM o6pana 6i6mioreka Prism, sika
Hajae PyHKIi, SKi JOMOMAararTh 3 peatizamieto madaoHy B qogaTkax. i dyHkii
BTUTIOIOTh ~HalMomuMpeHimi Metoau peanizauii mabimona MVVM, kotpi
JIOTIOMAaraloTh CIPOCTUTH peati3alliio, MpU3HaueHl IS MIITPUMKA MOKJIUBOCTI
TECTyBaHHsI Ta TapHO npairooTh ¢ Expression Blend u Visual Studio [17].

JUisi BU3HAUYEHHS €JIEMEHTIB 1HTep(eicy KOpUCTyBada, NMPHUB’SI3KH JaHUX,
CTBOPIOBAHHS PpI3HOMAHITHUX CTHWJIIB, BHUKOPUCTOBYETHCS MOBa PO3MITKH

inTepdeticy kopuctyBaua XAML (eXtensible Application Markup Language).
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4 IIPOEKTYBAHHSA CUCTEMM 2D/3D ITIOBY 1OBU JIEKAJI

4.1 AIropuT™M KOHCTPYIOBAHHS CITiTHU LI

BuxigHuMu 1aHUMU )i KOHCTPYIOBaHHs BHKpiiiku crmigauii [18] € mipku
¢Girypu BiTHOCHOTO pO3MIpY, BH3HAYalbHI IIMPUHY Ta JOBXKUHY CHIAHMIIL Ta
KOHCTPYKTHBHI 301/IbIIICHHS Ha BUJIbHE OOJIATaHHS.

s OynyBaHHS KPECJICHHS OCHOBH IOOKM BHUKOPHUCTOBYETHCS HACTYIHI
IHAMBITyalbHI MIpPKW: OOXBaT CTETOH 1 Tajli, MOBXKHUHY Bif Tajiii g0 OakaHOl
IOBKUHU (107aTOK A).

CiTKy KpecieHHs MpsMOI CIIJIHULI YTBOPIOE PAJIKOM TOPU3OHTAIBHHUX Ta
BEPTUKAJIbHUX JIHIN. JI0 TOPU30HTAIIBHUX BIIHOCSATHCA JIiHIT Tajli, CTETOH Ta HU3Y;
0 BEpPTUKAJbHUX — JIHIT HampaBieHHsS OOKOBOrO 4YJCHYBaHHS Ta JIHII
pO3TaITyBaHHS BUTOYOK.

[To-mepm, po3paxoByeTbcsi mmmpuHa OasucHoi citkm  (Lg.), ska

PO3paxoBYETHCS 32 (HOPMYIIOFO

H-IGC == C6 + H6 (41)

ne Cg — HamiBOOXBAT CTETOH, CM;
[Ig — 301M1bILIEHHS 110 CTETHY, CM.

Anroput™m noOyayBaHHs 0a3UCHOI CITKU CIITHULIIL:

Kpok 1. Buznauaemo Touky W — 11¢ mouyaTrkoBa TO4YKa, 3BUYANHO
pO3TalloBaHa BijJ 5-X CAHTUMETPIB 3BEpPXY Ta 311Ba.

Kpok 2. IlonoxenHs miHii creroH: Biag TOo4kd W MPOBOAUTHCS JiHIA
MepreHIMKyIIpHO BHU3 OT 18 10 20 cM, 3a1€XHO BiJl BUCOTH MOCAJKU CITHUII Ta
Bu3HauyaeMo Touky H. Jlami Big Touku H mpoBoauThCs MEepneHIUKYJsp BIPABO,

noBxkuHOKO [, orpumyemo Touky Hj.
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Kpox 3. Ilonoxenns minii HU3y: B Touku W OmycKaeMo MEpHeHIuKyIsIp
BHU3 piBHUI [, oTpumyeMo Touky B. IloTim Bia 3HaleHOI TOUYKH TPOBOAUTHCS
NEPIEHIUKYJISAP BIPaBo, 10BKUHOMW Il , BU3HAUaeMo Touky By .

Kpox 4. Illupuna ©6asucHoi ciTtku: Big Touku W  THpoOBOAUTHCS
NEPIEeHIUKYIIAP BIpaBo piBHUM [, ¢ oTpuMyemo Touky W; .

Kpok 5. IlonoxxeHHst JiHiT OOKY: JJIS PO3PaxXyHKY MOJIOKEHHS TOYKH W,

BUKOPHCTOBYEThCs (GopMmyna (4.2), aje SKIIO JKUBIT SCKPaBO BHPaKECHUH —

dopmyna (4.3).

TT
W, = — (4.2)
2
TT
W, = Tl —1 (4.3)

ne TT, — BiacTanp Mix Toukamu T Ta T;.

Kpok 6. CymapHuii po3paxyHOK BUTOUYOK BU3HAYAETHCS 32 BUpa3oM (4.4)

z B = Il — (C, +II,) (4.4)

ne C,— HamiBoOXBaT Talii, cMm;
[l — 301IbIIIEHHS MO TaJli, CM.
Jlani 3Haxonuthest BUTOUKM o cnuuii (P.B.cm.) 3a (4.5), no 6oky (P.B.0.) 3a

(4.6) Ta moymuri (P.B.mep.) 3a (4.7).

P.B.cI = 30%2 B (4.5)
P.B.6.= 50%2 B (4.6)

P.B.11ep. = 20%2 B (4.7)
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Kpok 7. IloOynmoBa Tami€BOi BUTOYKM II0 CHHUHIN: Big Touku W,

P.B.cm.

BIJIKJIAJTA€THCS BIIBO Ta BIpaBo Touku W,, 1 W,, Ha BijcTaHb

WW,,
Ws=——

Big Touku W ; (muB. dopmyny (4.8)) BIIKIAIA€ThCS BIPABO Ta BJIIBO HA

(4.8)

P.B.cI.

BiJICTaHb Ta oTpuMy€eMO TOUKH W34 1 W3, .

Bin Toukun W3 BHU3 OmyCKaeThes MEpPHEHAUKYISp piBHUHM Bifg 13 g0 15 cMm
otpumyeMo W35 Ta 3'eqnyeMo Touku W34, W3, 3 HalZIEHOIO TOUKOIO PSIMUMM.

Kpok 8. IlobynoBa Tanmi€BOi BUTOUKH IO TMepeay: MOCEPEAHHI BIIPI3KY
W,;W,, craButbcsa Touka W,. Big Touku W, yHHU3 OIMyCKAa€eThCS MEPICHAUKYIISIP

piBauii 8-10 cM, yum Ourem P.B TUM pgoBmie BuTauka. Bim Touku W,

. . . P.B.cI.
B1AKJIIAAA€THCA BHpaBO Ta BJI1BO TOYKH, Ha B1ACTAaHb 2 , Ta OTpI/IMyeMO

W ,; i1 W 4, BIANIOBIIHO.

Kpok 9. Odopmienns BuTouku 1o JiHii OoKky: Big Touku W,; 1 W,,
IPOBOAUTHCS Bropy MEPHEHUKYIAPH piBHi 1 cM, otpumyemo Touku W'y 1 W'y,
BIJIMOBITHO, 1 3’ €IHYETHCS 11l TOYKH 3 TOUKOO H .

Kpok 10. Odopmienns niHii 00KOBOTo 3pi3y: i3 TOUKH X (auB. BUpa3 (4.9))
NPOBOANTHCA TEpHeHauKynsap BmopaBo Ha 0.5 cM, a 3 TOYKM X; (IuB.
Bupa3 (4.10)) — BiiBo, Ta 4yepe3 OTpUMaHI MEPICHIUKYISAPH TPOBOISATHCS OITYKI

JHHII.

<= Wi H, (4.9)
2
W',, H
TR L (4.10)

Kpox 11. Odbopmienns 3pi3y minii Tamii; Touka W',, 3’€IHYETHCS 3 TOUKOIO
21

W 3, IUIaBHOIO JIiHI€I0, TaKa 3K Oepallis IOBTOPIOEThCs 3 Toukamu W',, ta W,,.
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4.2 TIpoekTyBaHHS MOJIeJIi 101ATKY

Marepianu mpo 11e10 Ta MPOEKTYBaHHSA JI0aTKa JOMOBIAI0Ch Ha
JIeB’ATHAAIATOT BCEYKpATHChKIN KOH(EpeHIIIi CTYIEHTIB 1 MOJIOJIUX HAYKOBIIIB
«Iupopmaruka, iHdhopMarliliHi CHCTEMH Ta TeXHOJIOr1» [19].

CydJacHi cuCTeMH TOAUISIOTHCSA Ha MIJCUCTEMHU JJI TOTO, MO0 301IbIINATH
THYYKiCTh, MacIITaOOBaHICTh Ta MOJICTIINTH TECTYBaHHSI.

[IpoekTHa cucTemMa MOOyJOBaHA HA OCHOBI apXITEKTYPHOTO MIA0IOHY

MVVM (puc. 4.1), TOMy pO3IJISHEMO JACKOMIIO3MIIII0 KOXXHOI YacTHMHHU Ha

MIJICUCTEMH.
(;‘1::;-} Template
_I View ModJeI
I [Preh::g;a}tion Commands
Model

Pucynox 4.1 — Jliarpama ma6iony MVVM

[ITa610n MVVM Mmae Tpu OCHOBHUX KOMITOHEHTA!

1) Mozenb, sika MICTUTh Oi13HEC-JIOTIKY I0JaTKY;

2) ysIBIIGHHS KOpUCTYBaIbKoro intepdericy XAML;

3) MoJenb-ySBICHHS, 0 MICTUTh YCIO JIOTIKY TIOOYI0BH KOPHCTYBAILKOTO
1HTEepQeicy Ta MOCUIaHHSI Ha MOJIEb.

Po3rinsHeMo IeKOMITO3UIIII0 MOIETI.

daiimn  MeasurementsModel Tta BuiltSkirtModel omnucyrots HeoOXimHy

013HEeC-JIOTIKY.
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daitmn  BuiltSkirtViewModel, MainWindowViewModel, Measurement-
ViewModel 3B’s3y10Th Mi’k COO0FO MOJIEIIb TA YSABJICHHS.

@aiimn MeasurementWindow, MainWindow, Construction onwucyroTh
YSIBJICHHS BIKOH KOPUCTYBAILIbKOTO 1HTEpEIiCy.

Takox BukoprcTaHo MexaHi3M npuB’s3ku (binding) mns Toro, MG
ViewModel peanizysana inrepdeiicu INotifyPropertyChanged, ICommand.

Iarepdeiic INotifyPropertyChanged peaiizye cucteMy CIHOBIIIEHb, SKa
AKTHBYETHCS KOJIM 3HAYCHHSI BIIACTHBOCTEH 3MIHIOEThCS. Lle moTpiOHO my1st Mozeti-
ySIBJICHHS, 100 MEXaHI3M NpPUB’S3KM KOPUCTYBAIBKOTO 1HTEpPQEiCy SBIsABCA
UHAMIYHUM.

Iarepdeiic ICommand morpiben mist mpuB’si3ku 10 meBHoro XAML -
CJIEMEHTY i BU3Ha4ae behavior eneMeHTa pu NEBHUX JTisIX.

Jlyist OUTBIIOTO PO3YMIHHSI CUCTEMHU CTBOpEHaA USe-case miarpama (puc. 4.2),
IO JI03BOJIIE OMHMCATH CHUCTEMY Ha KOHIENTyadbHOMY piBHI, Ta Jiarpama 3

lepapxi€ro BIKOH 1 €JIEMEHTIB JJIs1 KopucTyBaya (puc.4.3).

3acTocyHOK ANs KOHCTPYIOBaHHSA BUKPIiiok oasary

Bubip meToauku
KOHCTPYIOBaHHS!

MNobyaosa BUKpIAkn
6a30B0i KOHCTPYKLIji

Bubip 6a3soBoi

.
<<extend>> e

S

KopucryBau KoHBepTaLlis BUKPiikn
y popmat PDF
3D MogentoBaHHs
BUpoby
MeToan KOHCTpYOBaHHS
oaary

<<include>>
¥ 3HATTA iHAMBIAYaNbHUX
.
7 5o MipoK
/" <<include>>

OTpuMaHHs TeOpeTU4HOro
marepiany

Pucynox 4.2 — Use-Case miarpama 3aCTOCyHKY
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S PEAJIIBAIIA CUCTEMU

5.1 Peanizanisa ma6aony npoexkryBanuss MVVM

5.1.1. Bikao MainWindow

Metoro  MainWindow  sBIs€TbCS  BH3HAUEHHS OOpaHOl  METOIUKHU
KOHCTPYIOBAHHS Ta IOKa3 MEBHOTO (DYHKITIOHATY JUISl IICBHOI METOTUKH.

Y 1mpoMy BHUNQAKy peali3yerbcs He yci mmapu maomony (View —
MainWindow.xaml, ViewModel — MainWindowViewModel.cs), Tak He MaeMo
HEOOX1THOCTI BUKOPUCTOBYBATH O13HEC-JIOTIKY (puc. 5.1).

B Momeni mpencTaBieHHs BUKOPUCTOBYETHCS MPUB’SI3Ka MOJIIA, TIOB’ I3aHUX

3 3aKPUTTAM (HOPMH Ta HATUCKAHHSIM Ha KHOIIKY BIJIKPDUTTSI HOBO1 (DOPMH.

MainWindow v | Mpus'aska parnx | MainWindowViewModel ¥
Knace

Knacc 3 Komanau 3
-+ Window < g

Pucynok 5.1 — Peanizanis MVVM nis Bikaa MainWindow

5.1.2 Window Construction

Y Window Construction peasizoBaHo MpakTUYHO YBeCh (YHKIIIOHAN, TAKAH
sk mooynoBy 3D mMozeni, koHBepTyBaHHS BUKpiiiku y hopmar PDF Ta intme.

v bOMY BUNAAKY MOBHOITIHHO peani3yeThes 11abJI0H
npoekTyBaHHs (puc. 5.2), ne:

1) View —y oaitni Construction.xaml,

2) VievModel —y ¢aiim BuiltSkirtViewModel.cs;

3) Model -y daiini BuiltSkirtModel.cs.
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OHoBneHHA moaeni

Construction ¥ o MPvB'ASKa paHux - BuiltSkirtViewModel ¥
Kaacc
+ Window

> ModelBuiltSkirt ¥

Kaace Kaac
KomaHnau . _ OTpuUMaHHA AaHmx =
~

NN

A

Pucynok 5.2 — Peanizanis MVVM nis Bikaa Construction

[Ipu 3arpy3mi ¢opmu BigkpuBaeTbcs BikHO Measurements (nuBuch
migposain  5.1.3). Bikao Window Construction sBiseTbCs  poaUTEIIEM
Measurements, 1o 103BOJIsI€ peani3yBaTH CIUJIKYBaHHS Ta Iepeaady JaHUuX MiX
HUMU.

@OyHKIIA public void DrawMeasurementsCRIGI (MeasurementsModel
measurements, EnumTypeClothes typeClothes)He0oOXigHa IS BHUKIHUKY
MIEBHOTO METOMy OyIyBaHHS JIeKaja, Je Mmeasurements — MipKd JIIOJWHH,
typeClothes — neBHuit Tum osry.

JIIsl BIIKpUTTS, TEpeTBOpPEHHS Ta moka3dy 3D mopemi 3rigHO 3 BHUMipamu
peanizoBaHi QyHKIII void Open3DModel (object sender, RoutedEventArgs
e) Ta Model3DGroup Model3DSkirtCRIGI (Model3DGroup model), A€ IepHia
byHKIisS mykae HeoOXigHy monenb BupoOy, a Model3DSKirtCRIGI macmTabye
KOXKEH eJIeMEeHT MoJieni 3rigHo 3 Measurements.

Jlns Toro, moO mporpama Majna MOXJIMBICTE KOHBepTyBatu StackPanel

(emement iHTepdeticy, me mamoetbes 2D kpecnenns) Yy PDF, ctBopeni Taki

byHKITIT:
1) private void OnSaveXPSThenPreview (object sender,
RoutedEventArgs e), A€ oOupaerbcs MicTto 30epexxkeHHss PDF — daiiny,

BUKIHKaOThCs GyHKIiT Export ta Split ta meperBoproe XPS B PDF;

2) public void Export(string path, FrameworkElement surface)
— excnopTye BUKpiiiky 3 stackPanel ta nepersoproe y popmat XPS;

3) public static PdfDocument Split(PdfDocument pdf, int
number, bool isHorizontal) — BUKOHYE OpOOJIEHHS BUKPIMKK HA CTOPIHKH,

BiNMOBIHI hopmaTy A4.
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3riiHO 3 aJITOPUTMOM KOHCTPYIOBAHHS BUKpIiKK B miapo3auii 4.1, pyHKiis
StartBuildSkirt() pospaxoBye Ta 3’€IHYy€ OCHOBHI TOYKH MiX COOOIO st

YTBOPEHHS U MOKa3y KPECICHHS Ha EKPaHi.

5.1.3 WindowMeasurements

Y WindowMeasurements peanizoBaHa ¢opmMa OTpUMaHHS MIPOK BiJ
KOpPHUCTyBada Ta ix 0OpoOKa, mpy JOMOMO31 MEXaHi3My IPHUB’SI3KH BIIACTUBOCTEH
Binding y ViewModel. ITepernik Mipok MOYKHa ITOJAUBUTHUCS Y TOJATKY A.

VY 11poMy BUIAJIKy T€X TMOBHOILIIHHO Peali3ye€ThCa MIA0JIOH MPOEKTYBAaHHS,
ne (puc. 5.3):

1) View —y ¢aitm Measurements.xaml;

2) VievModel —y daitmi MeasurementsViewModel.cs;

3) Model -y daiini MeasurementsModel.cs.

y OuHoeneHHs mogeni
MeasurementWindow ¥ & MpuB'Aska AaHUX >+ MeasurementsViewModel ¥ > M Model ¥
Kracc KAacc Knace

3 KomaHaw  JIEEEE OTPUMaHHA A3aHUX >

+ Window < > -

Pucynok 5.3 — Peanizarnis MVVM st Bikaa MeasurementsWindow

Kon 3actocyHky MokHa MeperyisiHyTd y fonatky b. 3aramom peamizaiis

MVVM vy 3acTocyHKy HaBeZIeHO y 10JaTKy B.

5.2 IncTpykuis kopucryBaya

PosrisHeMo 1HCTPYKIiO Ui KOPUCTYyBaya.

[Teprie, 1m0 MOGAYMTh KOPUCTYBAY, MICHISI YCTAHOBKHU JIOAATKY — II€ TOJIOBHE
BiKHO (puc. 5.4).

Jlam kopucTyBady HaJla€ThCS MOXJIMBICTH 0OpaTH MO SIK1A METOAMII OYAyTh

KOHCTPYIOBATUCS BUKpilikH (puc. 5.5).
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—

WELCOME TO

My Perfect Mame

Pucynok 5.4 — I'osioBHE BiKHO

=
e

WELCOME TO

My Perfect Mame

( )

‘ | LHAMLIN | ‘

 OE

Pucynok 5.5 — KoMImoHeHT BUOOPY METOJUKH KOHCTPYHOBAHHS

Skio kopucTyBad He 00paB METOJIMKY Ta HATHCHYB Ha KHOMKY «CTPOUTHY,
TO BiH Mo0auuTh J1ajJOTOBE BIKHO C TMoOBioMJIeHHSIM — «CnepBa BwiOepuTe

METOJIMKY KOHCTpyHpoBaHus» (puc. 5.6).
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WELCOME TO

My Perfect Name

Crepea BEIGEPUTE METOAMKY KOHCTPYWPOBAHNS

Pucynok 5.6 — Hatuckanns kHomku 6€3 00paHOi METOIUKA

Skmo xopuctyBad 00paB METOAUKY (puc. 5.7) Ta HATUCHYB Ha KHOIKY

«CTpouTh», TO 3’ABUTHCA HOBE BIKHO, Iepe] UM 3aYUHUBIIA TOJOBHE

BikHO (puc.5.8).

WELCOME TO

My Perfect Name

Pucynok 5.7 — Burmsi BikHa Miciist 0OpaHHS METOJIUKHU
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Y HOBOMY BIKHI KOPUCTYBau MOXK€ MOOAYUTH JOUYIPHE BIKHO, 1€ BIH MOXE
oOpatu BHUJ OJATY Ta MOTIM BBECTH CBOI NEpPCOHaIBHI MIpkH (puc. 5.9). Mipku
pO3TaIllOBaHl y TaKOMY TOPSIKY, SK BOHU 3BHYANHO 3HIMAIOTBCS, ISl OLIBIIOL

3pY4YHOCTI.

Pucynox 5.8 — BigkpuTTst HOBOTO BiKHA IMICIII HATUCKaHHS KHOMKH «CTPOUTHY

Mepku *

Tun uzgenuna

O Mnatse ®) HO6ka ) Bprokn

Mocrpoute

Pucynox 5.9 — BikHO Mipok
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Sxmo KopucTyBad BUMAIKOBO 3aKpU€ II€ BIKHO, HATUCHYB Ha TIEBHY
KHOMKY (auB. puc. 5.10), To BiH 3MOXK€ 3aHOBO BIJKPUTH HATHCHYB Ha KHOIKY

«Mepku» 3BepXy y MEHIO (IuB. puc. 5.11).

Mepkn n

3aKphITe

Tun usgenun

) MnaTse ® HDBka () Bptokm

MNocrpoute

Pucynox 5.10 — 3akpuTTs BikHa MipOK

Construction - O >

Wherpykuws  Mokas 3D mogenw  Koneeptuposats & PDF v Mepru

Pucynok 5.11 — MeHio

SIK0 KopuCTyBauy MOTPIOHO po3apyKyBaTH 2D BHKpIHKy, TO HATUCHYB Ha
kHorniky «KouBeptupoBats B PDF» (puc. 5.11), BiH orpumye PDF-¢aiin 3

po3apobiieHo0 Ha A4 BUKpIKKY (puc. 5.12).
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% 1ea POF - Adobe Acobat Reades OC (5-b8)
Quks Posserposmms [peoep [ogmes Que Gremmes

Traman  Vncrpywernm woaror  x

B w88 Q D@ 16 R BOO -

valuaton Warming - The document was created with Spire POF for NET

BT B2Z2ab

DN ORNDIOHTAP O

Pucynok 5.12 — PDF- ¢aiin 3 BuKkpiiikoto, Binkputuii npu gonomosi AdobeAcrobat

JUis OTpUMaHHSA TEOpEeTUYHOi iHQopMalii, Tpeba HATUCHYTH Ha KHOIIKY

«Anctpykuusy» (puc. 5.11).

[Ticns Toro, sK KOPHCTYBad BBOJWTH TEBHI MIPKH Ta HATHUCKA€ KHOIKY

«IToctpouts» (muB. puc. 5.13), OyayeTbesi BUKpiiiKa 0OpaHOTO BUAY OJSTY (IUB.

puc. 5.14). Bukpiiika Oy1yeThCsl B peaIbHAA MacIiTad, TOOTO y CAaHTUMETPAX.

i Mepkn *
Tun wsgenns

) Maatse ®) H0Bka ) Bprokn

I I B R B

[we [—|uwp ]—[0== ]

[ o P B

B (e ]|—[Am ]

[ae  [—[fme ]|—[we ]

e [—[Am ]

Pucynok 5.13 — Hatuckanns Ha kHonky «IlocTpouTh»
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Pucynok 5.14 — bynyBanHs1 00paHO1 BUKPIKH

Sxmo BuKpiiika OUIBII HIK JUCIUIEM €KpaHy, TO KOPUCTYBad MOXKE

IIPOCKPOJIUTH Ta TIEPETIITHYTH YBECh pe3ysbratT (puc. 5.15).
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Pucynox 5.15 — I[lepernsan 2D Bukpiviku
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Takox, KOpuUCTyBau Ma€ MOXIIMBICTh MEPETJISIHYTH TOTOBY BHUKPIHKY Y

sBurisaai 3D mozeni (puc. 5.16).

.......

Pucynok 5.16 — 3D mozaens cniaauii

Mopens MOXHA TPUOIMKATH Ta Binganata (puc. 5.17), moBepHyTH y Oy1ib-
akui HanpsiMok (puc. 5.18). Jlns pi3HUX BEIMYMH MIpOK OyayTh BIAPI3HATHCS

npornopitii Mmojei (puc. 5.19).

Vecrpywasn ¢ flocas 30 wasem  Kommegmpotars ¢ 508  Megen

Pucynok 5.17 — Ilpubnvxenns mojaeni
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Pucynox 5.18 — [ToBopoTt momeri

Tun wsgenun

Tocpowrs |

Pucynok 5.19 — Mojenb o BUKpOIIl ¢ iHIIMMH PO3MIPHUMHU O3HAKaMU
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BUCHOBKHA

B pesynpTaTi BHUKOHAHHS JUIUIOMHOTO TIPOEKTY TMPOBEACHO aHami3
npeaMeTHOi o0JjlacTi Ta BHSABJICHO OCHOBHI MpoOJieMH, 10 TYpOYyIOTh
KOpUCTyBauiB. Takok, MpU OIJSAAY KOHKYPEHTIB BHSIBICHO, IO BOHM OLIbII
OPIEHTYIOTHCS Ha MPAITIO 3 BETUKUM BUPOOHHUIITBOM, HIJK 3 MAJICHPKUMU aTEIIhE UM
JUTS 1HAMBIAYadTbHOTO BUKOPUCTAHHS.

B macmimok  d9oro, peani30oBaHO  JECKTOMHHUNA  3aCTOCYHOK  JJis
KOHCTPYIOBAaHHS BUKPIHOK OJIATY, SIKU BUPIIIA€ OMHUCAHI BUIIE MPOOIEMH.

Jlist peamizaiii CUCTEMU BHKOPHUCTOBYIOTHCS HaJIliHI Ta CydacHi 3acoou
CTBOPEHHS KOPHUCTYBallbKOTO 1HTepdeiicy pa3oM 3 JIOTIKOKO Ha MOBI
nporpamyBanHsi C#, miardopmu .NET, ta ¢peiimBopky WPF, 3 Bukopuctanusm
mabnony npoektyBanHs MVVM. 3D mogeni crBoproBaiucst B IHCTPYMEHTI IS
po6otu 3 3D rpadikoro Blender.

VY 3aCTOCYHKY KOPUCTYBa4 Ma€ MOKIIUBICTD:

— OTpUMATH HEOOXIJHY  TEOPETUYHY 1H(popMaIlio CTOCOBHO
KOHCTPYIOBaHHS OJATY;

— moOyayBaTH BUKPIMKHK Ha CBOI BJIACHI pO3MIipHI 03HAKHU (DITypH Tina;

— TOAMBUTHUCS MOJEINb BUKPIiiKkU BUupoOy y 3D;

— 00patu Micue Ta 30epertu BUKpiiiky y hopmati PDF.

Po3pobiena mporpama Mae pO3BUTOK y MallOyTHHOTO Ta MOKE CTaTu
MOBHOITIHHUM JIOAATKOM JIJIs1 pO3POOKH KpecaeHb PI3HOMAHITHOTO OJIATY, B IKOMY
MaTucid camMuil  HeoOXigHUM  (yHKIIOHaN Ta MPEACTaBI€HI METOAMKHU
KOHCTPYIOBaHHS Ha Oy/Ib-KHI CMaK.

3aCTOCYHOK pPO3pOOJISIBCSA 11 BUKOPUCTaHI B KIyOI KpOKO Ta IIHUTTS
«Tavifa» (quB. nogarok I).

Marepianu poOOTH MOMOBITANNCH HA JIEB’SATHANLATOI BCEYKPATHCBHKIM
KoH(epeHIii CTyneHTiB 1 Mojoaux HaykoBHiB «lHdopmaTuka, iHbOpMariiiHi

cuctemu Ta Texnosorii» (Oneca, 29 kBiTHs 2022 p.). %
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JOJATOK A

Pexomenaanii momo 3uaTTs Mipok mo meroauui IIH/ITIIIIT

Skio Mipka moYnMHaEeThes Ha JiTepy B, To 11e BUcoTa 1 MipKa 3alHiCy€eThCS B
MTOBHOMY PO3MIpI.

J1 — noB>XuHa

O — obxBar

C — mio3i ooxsar (1\2)

L] — menTpu (1\2)

I — mmpunn (1\2), Bunstok: 1 — mmpuHa mieya

I' — rmubuna

Mipku 3HIMAIOThCS Y KiJIbKA €TarliB:

1) Cy-C.—C,—Cq

C, (mamiBoOxmar mmi / Half Neck (Hn) ) — CJI no3any oauum pedpom
HaKJIaJaeThCsl Ha 7-ud MUAWHUK XpeOenpb. I[IpoxoauTh HaA mijacTaBl IIwi,
3aMHKAIOUNCh CIIepeay Ha SPEMHOT BIIaIUHI.

C, (mamiBoOxBat rpyzaei / Half Bust (Hb) ) — CJI npoxoauts 1o HKYuM
KyTaM JIOTIaTOK, TOPU30HTAIBHO TOPKAKOYHMCH HWIKYMX KYTIB MMaXBOBHX BIIAJWH,
BEPXHIM KpPaeM CHepely MPOXOITId BUIITUMHU TOYKAMH TPYTHAX 3aJ103.

C, (mamiBoOxBat Tamii / Half waist (Hw) ) — CJI nmoBuHHa MPOXOIUTH 3a
HaWTOHIIMM MICIIEM TyJyOa 1 3aMUKaTHCA MoNepeay napajeabHo MiIo3l.

Cg (mamiBoOxBat creron / Half hip (Hh) ) — CJI 33any nsrae Ha Buctynarodi
TOYKHU CIiJIHUIIb, OXOIUTIOIOYM CTErHa mnapayienbHo 10 mimioru. Ilpu sickpaBo
BUPAXKEHOMY >KMBOTI MIpKa 3HIMA€TbCA 3 ypaxXyBaHHSAM BHCTYIy >KMBOTA. SIKIIO
tun irypu «rpymay, CJI akypaTHO omyckaeTbcs BHU3 1 (DIKCYEThCS BeEJMKa

BEJIMUMHA, KO Taka Oyje;
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2) My, — Ly — g

I, (umpuma rpyned / Bust Front (Bf) ) — Bigcrame Mmix aBoma
HePIICHINKYJIIPaMH, 30POBO OMYIICHUMH BiJl TOYOK 3UJICHYBaHHS PYKH 3 TYIyOOM
1o minii Tamii. CJI mpoxoauTs yepe3 BUCTYMar04i TOUYKH TPYAHHUX 3aJ103.

[, (uentp rpyneit / Bust Distance (Bd) ) — Bincrans Mixk J1BoMa BUIIMMH

TOYKaMU TPYAHHUX 3aJ103.

I1,,, (monoxenns sipemuoi Bnaauau / Neck Opening (On) ) — e BijgcTaHb Bif
IUIONIMHU TapaliebHOl IMiJJIOTH, IO BUXOIUTH BIJ SIPEMHOI 3alaguHU 10
IUTONIMHA TIEPIICHINKYISAPHOI MiJIOTH, M0 MPOXOJUTh 4Yepe3 HaWBUII TOYKH
TPYIHUX 3aJ103;

3) Wy, —A,-0y

I, (mmpuna mieya / Shoulder girth (Sg)) — CJI narae no ueHTpy 1uieya i
3aMIpsEThCS BIACTaHb BiJI OCHOBU IIMI /10 TUIEYOBOi TOYKH, KA 3HAXOAUTHCA Ha
MIePETHHI CePEeIHBOI JIHIT TUIEUOBOr0 CKaTa, 110 MOJUISE IJICYOBUM CYTJIO0 HABIILI.

A, (nomxuna pykasa / Sleeve Length (Sl)) — Bincramp Big TOYKH
34JICHYBaHHS PYKHU 3 TyJTyOOM 10 6a)kaHOT BETUIHHH.

O, (ooxBar mieua / Bicep girth (Bg)) — CJI nsarae mig pyky a0 ymnopy, pyka
3HAXOJHUTHCS y BUIBHOMY OMYIIEHOMY TMOJOKeHHI 1 3amipserbess CJI mo pyti
napasenbHO J10 MiJJI0TH;

4)  By=Byp — A

B, (Bucora poctka / Center Front (Cf)) — minctame Bim mimii Tamii 1o
HalBuIIOi Touky miactaBu mui. CJI Mae JiexaTH mapajieabHo XpeoTy.

B,p (Bucora rpyzeit / Shoulder to Bust (Sb)) — incrans Bin HaiiBuoi Touku
OCHOBH HIH1 JJO HAMBUIIOT TOUKHK IpyaHuX 3a5103. CJI mapanenbHa 1eHTpy Tyiyoa.

Jon (moBxuna Tamii nmojouku / Shoulder to Waist (Sw)) — Biacranb Bif
HaWBUINOT TOYKH OCHOBHU Iwmi 1o jiHii Tamii, CJI mpoxonuTth dyepe3 BUCTymarodi

Touku Tpynnux 3ano3. CJI napanensHa neHTpy Tyayoa.
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Jlnis OUIbII TOYHOTO 3HATTSA LIMX MIPOK PEKOMEHIYETbCA 3HIMATH LI TPU
MIPKHM OJTHOYACHO, a TIOTIM BiJl OTpUMaHoi Besmuunu By, 1 [l Bitnimaru By, Toxi
MIpKU BUXOASTH Y YACTOMY BUTIIAII;

5) 'ZlTC - an - H-Ic

. (moBxxuna Tanii cniuaky / Center Back (Bc)) — BumiproeTbest Bii CbOMOTO
mitHoro xpedus mo minii Tami. CJI nepnenauKyIsspHa 10 JiHIT Tamii.

[pp (rmmbuna npoiimu / armhole depth (Da)) — Binctams Bix cboMoOro
MIBEHHOTO XpeOls [0 NEepIeHIUKyIsApa Bi3yadbHO MPOBEACHOTO B TOYKH
3uJIeHyBaHHs pyku 3 Tynyoom go CJI.

. (mupura crmaku / Chest Back (Bch)) — Biacranp MikK Toukamu
3ujieHyBaHHS pyKH 3 TysyooM. CJI mpoxoauTh 4yepe3 BUCTYNaroul TOUKH JOMaToOK 1
napajesbHO JI0 IMiIJIOTH,

6) Bnn B AI/IB

B, (Bucota mieua mpoekiitina / Shoulder High (Hsh)) — e Biacranp Bin
TUTOIIIMHY BUX1THOI Bijl BHIIOT TOYKH IJICYOBOTO CKaTa i MapajesIbHOI MiIJIOTH 10
TJIOMIMHYU TIEPTIICHAUKYJIIPHOT MiIJIOTH IO HIDKHBOI TOYKH TUIEYOBOTO CKaTa.

N, (momxuna BupoOy / Dress Length(DI)) — mipka 3HiMaeThcs 1Mo OO, Bij

JHIT Tami 10 6axaHo1 BEIMYMHUA BUPOOY.
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JIOJIATOK B

Buxiguuii koa nporpamu

Koxa peanizanii rosioBHOro BikHa

MainWindow.xaml
<Window x:Class="DiplomWork.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
xmlns:local="clr-namespace:DiplomWork"
xmlns:viewModels="clr-namespace:DiplomWork.ViewModels"
mc:Ignorable="d" WindowStartupLocation="CenterScreen"
Title="MainWindow" Height="455" Width="700"
ResizeMode="NoResize"
AllowsTransparency="True" Background="Transparent"
WindowStyle="None">
<Window.DataContext>
<viewModels:MainWindowViewModel/>
</Window.DataContext>
<Window.Resources>
<Style x:Key="RoundButton" TargetType="Button">
<Setter Property="Template">
<Setter.Value>
<ControlTemplate TargetType="Button">
<Border CornerRadius="13"
Background="{TemplateBinding Background}">
<ContentPresenter
HorizontalAlignment="{TemplateBinding

HorizontalContentAlignment}"
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VerticalAlignment="{TemplateBinding
VerticalContentAlignment}"/>
</Border>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
<Style x:Key="CustomComboBox" TargetType="ComboBox">
<Setter Property="Template">
<Setter.Value>
<ControlTemplate TargetType="ComboBox">
<Border CornerRadius="13" BorderThickness="1"
BorderBrush="{TemplateBinding BorderBrush}"
Background="#fff">
<ContentPresenter
HorizontalAlignment="{TemplateBinding
HorizontalContentAlignment}"
VerticalAlignment="{TemplateBinding
VerticalContentAlignment}"/>
</Border>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
<Style x:Key="ComboBoxInspectorStyle" TargetType="{x:Type
ComboBox} ">
<Setter Property="ToggleButton.FontSize" Value="13" />
<Setter Property="ToggleButton.FontFamily" Value="Arial"
/>
<Setter Property="ToggleButton.Foreground"
Value="#FF44184E" />
<Setter Property="ToggleButton.Margin" Value="3" />
<Setter Property="ToggleButton.Padding" Value="36" />
<Setter Property="Template">

<Setter.Value>
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<ControlTemplate TargetType="{x:Type ComboBox}">
<Grid>
<ToggleButton
x:Name="toggleButtonComboBoxInspectorStyle" Focusable="False"
IsChecked="{Binding Path=IsDropDownOpen, Mode=TwoWay,
RelativeSource={RelativeSource TemplatedParent}}"
ClickMode="Press" >
<ToggleButton.Template>
<ControlTemplate TargetType="{x:Type
ToggleButton} ">
<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition></ColumnDefinition>
<ColumnDefinition
Width="Auto"></ColumnDefinition>
<ColumnDefinition
Width="Auto"></ColumnDefinition>
</Grid.ColumnDefinitions>
<Rectangle
x:Name="rectangleComboBoxInspectorStyleFullContent"
Grid.Column="0" Grid.ColumnSpan="3" RadiusX="10" RadiusY="10"
StrokeThickness="1" Stroke="#C75AD9">
<Rectangle.Fill>
<LinearGradientBrush StartPoint="0,
EndPoint="0 ,1">
<GradientStop Color="#FFF"
Offset="1"/>
<GradientStop Color="#FFF"/>
</LinearGradientBrush>
</Rectangle.Fill>
</Rectangle>
<Path
x :Name="pathArrowComboBoxInspectorStyle" Grid.Column="2"

Margin="10" HorizontalAlignment="Center"

O"
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VerticalAlignment="Center" Data="M 0 O L 8 10 L 16 0 z"
Fill="#6A2A78"/>
</Grid>
<ControlTemplate.Triggers>
<Trigger Property="IsChecked"
Value="True">
<Setter Property="Fill"
TargetName="rectangleComboBoxInspectorStyleFullContent"
Value="#FFEF" />
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</ToggleButton.Template>
</ToggleButton>
<TextBox Text="{TemplateBinding Text}"
Foreground="Black" x:Name="textBoxComboBoxInspectorStyle"
Margin="{TemplateBinding Padding}" Style="{x:Null}"
HorizontalAlignment="Left" VerticalAlignment="Center"
Focusable="True" Background="Transparent" Visibility="Hidden"
IsReadOnly="{TemplateBinding IsReadOnly}">
<TextBox.Template>
<ControlTemplate TargetType="{x:Type
TextBox}">
<Border
x :Name="borderTextBoxComboBoxInspectorStyle" Focusable="False"
Background="{TemplateBinding Background}" />
</ControlTemplate>
</TextBox.Template>
</TextBox>
<Popup x:Name="popupComboBoxInspectorStyle"
Placement="Bottom" IsOpen="{TemplateBinding IsDropDownOpen}"
AllowsTransparency="True" Focusable="False"

PopupAnimation="Slide">
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<Grid x:Name="gridPopupComboBoxInspectorStyle"
SnapsToDevicePixels="True" MinWidth="{TemplateBinding
ActualWidth}" MaxHeight="{TemplateBinding MaxDropDownHeight}">
<Border
x:Name="borderPopupComboBoxInspectorStyle" Background="#FFF"
BorderThickness="1" BorderBrush="#C75AD9" />
<ScrollViewer Margin="10, 10, 10, 10"
SnapsToDevicePixels="True">
<StackPanel IsItemsHost="True"
KeyboardNavigation.DirectionalNavigation="Contained" />
</ScrollViewer>
</Grid>
</Popup>
<ContentPresenter
x:Name="contentPresenterComboBoxInspectorStyle" Grid.Column="0"
Margin="{TemplateBinding Padding}" IsHitTestVisible="False"
Content="{TemplateBinding SelectionBoxItem}"
ContentTemplate="{TemplateBinding SelectionBoxItemTemplate}"
ContentTemplateSelector="{TemplateBinding ItemTemplateSelector}"
VerticalAlignment="Center" HorizontalAlignment="Left" />
</Grid>
<ControlTemplate.Triggers>
<Trigger Property="HasItems" Value="false">
<Setter
TargetName="borderPopupComboBoxInspectorStyle"
Property="MinHeight" Value="95"/>
</Trigger>
<Trigger Property="IsGrouping" Value="true">
<Setter Property="ScrollViewer.CanContentScroll"
Value="false"/>
</Trigger>
<Trigger SourceName="popupComboBoxInspectorStyle"

Property="Popup.AllowsTransparency" Value="true">
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<Setter
TargetName="borderPopupComboBoxInspectorStyle"
Property="CornerRadius" Value="4"/>
<Setter
TargetName="borderPopupComboBoxInspectorStyle" Property="Margin"
Value="0,2,0,0"/>
</Trigger>
<Trigger Property="IsEditable" Value="true">
<Setter Property="IsTabStop" Value="false"/>
<Setter
TargetName="textBoxComboBoxInspectorStyle" Property="Visibility"
Value="Visible"/>
<Setter
TargetName="contentPresenterComboBoxInspectorStyle"
Property="Visibility" Value="Hidden"/>
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
</Window.Resources>
<Grid>
<Border Width="auto" Height="auto" BorderBrush="Black"
BorderThickness="0,1"
CornerRadius="13,13,13,13">
<Border.Background>
<LinearGradientBrush>
<GradientBrush.GradientStops>
<GradientStopCollection>
<GradientStop Color="#FFFFFEF"
Offset="0.0"></GradientStop>
</GradientStopCollection>
</GradientBrush.GradientStops>

</LinearGradientBrush>
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</Border.Background>
</Border>
<Border CornerRadius="0,13,13,0" Background="#C75AD9"
Margin="350,0,0,0"/>
<Border Margin="132,48,482,362" Width="86" Height="45">
<Border.Background>
<ImageBrush
ImageSource="/Images/Logo Small.png"></ImageBrush>
</Border.Background>
</Border>
<Border Margin="383,50,33,50" Width="284" Height="355">
<Border.Background>
<ImageBrush
ImageSource="/Images/imageGirl.png"></ImageBrush>
</Border.Background>
</Border>
<StackPanel Margin="8,124,358,127">
<TextBlock TextAlignment="Center" FontSize="13"
FontFamily="Microsoft Sans Serif" Text="WELCOME TO"
FontWeight="Bold" />
<TextBlock TextAlignment="Center" FontSize="14" Text="My
Perfect Name" Margin="10" FontFamily="Dubai"/>
<ComboBox Height="39" Width="290" BorderBrush="#C75AD9"
Margin="0,26,0,26" Style="{StaticResource
ComboBoxInspectorStyle}" SelectionChanged="ComboBox Selected">
<ComboBoxItem Padding="5" Background="White"
Opacity="0.8" Content="LIHNMII"/>
</ComboBox>
<Button Margin="15" Width="200" Height="34"
Style="{StaticResource ResourceKey=RoundButton}"
Background="#C75AD9" FontSize="13" Foreground="#FFF"
Command="{Binding openCommand}">Crpours</Button>
</StackPanel>
<StackPanel Width="20" Height="20" Margin="670,10,10,425">

<TextBlock>



52

<Hyperlink Command="{Binding closeCommand}"
TextDecorations="None">
<Image Source="/Images/icons8-close-91.png" />
</Hyperlink>
</TextBlock>
</StackPanel>
<StackPanel Width="250" Height="35" Margin="38,213,412,207">
<Label Name="TextComboBox" FontSize="13"
Foreground="#66000000" Content="Bubepure MEeTOOUKY
KOHCTpyupoBaumusa" />
</StackPanel>
</Grid>

</Window>

MainWindow.xaml.cs

using DiplomWork.Enum;
using DiplomWork.ViewModels;
using System.Collections.Generic;
using System.Windows;
using System.Windows.Controls;
namespace DiplomWork
{
/// <summary>
/// Interaction logic for MainWindow.xaml
/// </summary>
public partial class MainWindow : Window
{
Dictionary<string, EnumTypeConstructionMethods>
TypeConstructionMethods;
public MainWindow ()
{
InitializeComponent () ;

Loaded += MainWindow Loaded;
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TypeConstructionMethods = new Dictionary<string,
EnumTypeConstructionMethods> ()
{
{"UHMMII" , EnumTypeConstructionMethods.CRIGI}
bi
}
private void MainWindow Loaded(object sender,
RoutedEventArgs e)
{
if (DataContext is IOpenCloseWindow wvm)
{
vm.Close += () =>
{
this.Close ()
bi
vm.Open += ()=> OpenWindow () ;

}
private void OpenWindow ()
{
if (TextComboBox.Content.ToString () == "BubepuTe MeTOOUKY
KOHCTpyupoBaHua')
{
MessageBox.Show ("CrepBa BHOEPUTE METOOUKY
KOHCTpyUpoBaHua") ;
}

else

Construction openWindow = new
Construction (TypeConstructionMethods [TextComboBox.Content.ToStri
ng()1);

openWindow.Show () ;

this.Close () ;
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private void ComboBox Selected(object sender,

RoutedEventArgs e)
{

ComboBox comboBox = (ComboBox)sender;
TextComboBox.Content =

( (ComboBoxItem)comboBox.SelectedItem) .Content.ToString();

}

MainWindowViewModel.cs

using Prism.Commands;
using System;

namespace DiplomWork.ViewModels

{

public class MainWindowViewModel:IOpenCloseWindow
{
private DelegateCommand closeCommand;
public DelegateCommand closeCommand => closeCommand ??
(_closeCommand = new DelegateCommand (CloseWindow)) ;
public void CloseWindow ()

{

Close?.Invoke () ;
}
public Action Close { get; set; }
private DelegateCommand openCommand;
public DelegateCommand openCommand => openCommand ??
(_openCommand = new DelegateCommand (OpenWindow)) ;
public void OpenWindow ()

{

Open?.Invoke () ;
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public Action Open { get; set; }
}
interface IOpenCloseWindow
{
Action Close { get; set; }
Action Open { get; set; }

2 Koj peauizanii BikHa /191 BBeJeHHsI MipoK

MeasurementWindow.xaml

<Window x:Class="DiplomWork.MeasurementWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
xmlns:local="clr-namespace:DiplomWork"
xmlns:i="http://schemas.microsoft.com/xaml/behaviors"
xmlns:prism="http://prismlibrary.com/"
mc:Ignorable="d" ResizeMode="NoResize"
Title="Mepxu" Height="500" Width="350">
<Grid>
<Grid Margin="0,0,0,392">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="3*"/>
<ColumnDefinition Width="19*"/>
<ColumnDefinition Width="281*"/>
<ColumnDefinition Width="39*"/>
<ColumnDefinition Width="8*"/>

</Grid.ColumnDefinitions>
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<GroupBox x:Name="TypeClothesGroupBox" Header="Twun
naneama" Margin="2,10,5,4" Grid.ColumnSpan="4" Grid.Column="1">
<Grid Height="46">
<Grid.ColumnDefinitions>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<RadioButton x:Name="DressRadio" Content="Ilmarse"
Height="19" Width="60" Grid.Column="0"
HorizontalAlignment="Left" Margin="5,0,0,0"/>
<RadioButton x:Name="SkirtRadio" Content="00xa"
Height="19" Width="60" Grid.Column="1"
HorizontalAlignment="Left" Margin="5,0,0,0" IsChecked="True"/>
<RadioButton x:Name="ThrousersRadio" Content="Bpoxu"
Height="19" Width="79" Grid.Column="2"
HorizontalAlignment="Left" Margin="5,14,0,14"/>
</Grid>
</GroupBox>
</Grid>
<Grid Margin="0,94,0,168">
<Grid.ColumnDefinitions>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>

</Grid.RowDefinitions>
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<TextBox x:Name="TextboxHn" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"
TextWrapping="Wrap" Text="{Binding HalfNeck,
UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="0"
VerticalAlignment="Center" KeyDown="Textbox KeyDown">
</TextBox>
<TextBlock x:Name="Placeholderl" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Cm" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="0">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxHn}!" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxHb" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding HalfBust,
UpdateSourceTrigger=LostFocus}" Grid.Column="1" Grid.Row="0"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholder2" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Cr" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="0">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
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<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxHb}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxHw" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding HalfWaist,
UpdateSourceTrigger=LostFocus}" Grid.Column="2" Grid.Row="0"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"
BorderBrush="#FF648B72" Background="White"/>
<TextBlock x:Name="Placeholder3" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Ct" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="2" Grid.Row="0">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxHw}!" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxHh" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding HalfHip,

UpdateSourceTrigger=LostFocus}" Grid.Column="3" Grid.Row="0"
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VerticalAlignment="Center" KeyDown="Textbox KeyDown"
BorderBrush="#FF648B72" />
<TextBlock x:Name="Placeholder4" IsHitTestVisible="False"
TextWrapping="Wrap" Text="CO" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="3" Grid.Row="0">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxHh}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="2"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,11,0,0" VerticalAlignment="Top" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UselLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="1"/>
<TextBox x:Name="TextboxBf" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"

TextWrapping="Wrap" Text="{Binding BustFront,
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UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="1"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderb" IsHitTestVisible="False"
TextWrapping="Wrap" Text="llrp" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="1">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxBf}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxBd" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
BustDistance, UpdateSourceTrigger=LostFocus}" Grid.Column="1"
Grid.Row="1" VerticalAlignment="Center"
KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholder6" IsHitTestVisible="False"
TextWrapping="Wrap" Text="IUrp" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="1">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,

ElementName=TextboxBd}" Value="">
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<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxOn" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding NeckOpening,
UpdateSourceTrigger=LostFocus}" Grid.Column="2" Grid.Row="1"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholder7" IsHitTestVisible="False"
TextWrapping="Wrap" Text="IIaB" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="2" Grid.Row="1">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxOn}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="-" Margin="79,0,0,0"
VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Row="1"
HorizontalAlignment="Left" Width="12"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"

ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
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UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="1"
Grid.Row="1"/>
<TextBox x:Name="TextboxSg" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"
TextWrapping="Wrap" Text="{Binding ShoulderGirth,
UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="2"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholder8" IsHitTestVisible="False"
TextWrapping="Wrap" Text="lIlna" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="2">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxSg}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxS1" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
ShoulderLength, UpdateSourceTrigger=LostFocus}" Grid.Column="1"
Grid.Row="2" VerticalAlignment="Center"
KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholder9" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Ip" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="2">

<TextBlock.Style>
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<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxS1l}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxBg" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding BicepGirth,
UpdateSourceTrigger=LostFocus}" Grid.Column="2" Grid.Row="2"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl0" IsHitTestVisible="False"
TextWrapping="Wrap" Text="0n" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="2" Grid.Row="2">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxBg}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="-" Margin="79,0,0,0"
VerticalAlignment="Center" Height="20"

ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
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UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Row="2"
HorizontalAlignment="Left" Width="12"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="1"
Grid.Row="2"/>
<TextBox x:Name="TextboxCf" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"
TextWrapping="Wrap" Text="{Binding CenterFront,
UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="3"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderll" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Bp" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="3">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxCf}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxSb" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
ShoulderToBust, UpdateSourceTrigger=LostFocus}" Grid.Column="1"
Grid.Row="3" VerticalAlignment="Center"

KeyDown="Textbox KeyDown"/>
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<TextBlock x:Name="Placeholderl2" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Brp" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="3">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxSb}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxSw" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
ShoulderToWaist, UpdateSourceTrigger=LostFocus}" Grid.Column="2"
Grid.Row="3" VerticalAlignment="Center"
KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl3" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Irn" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="2" Grid.Row="3">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxSw}" Value="">
<Setter Property="Visibility" Value="Visible"/>

</DataTrigger>
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</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="-" Margin="79,0,0,0"
VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UselLayoutRounding="False" Grid.ColumnSpan="2" Grid.Row="3"
HorizontalAlignment="Left" Width="12"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="1"
Grid.Row="3"/>
<TextBox x:Name="TextboxBc" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"
TextWrapping="Wrap" Text="{Binding CenterBack,
UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="4"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl4" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Irc" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="4">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxBc}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
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</TextBlock>
<TextBox x:Name="TextboxDa" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
ArmholeDepth, UpdateSourceTrigger=LostFocus}" Grid.Column="1"
Grid.Row="4" VerticalAlignment="Center"
KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl5" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Tnp" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="4">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxDa}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxBch" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding ChestBack,
UpdateSourceTrigger=LostFocus}" Grid.Column="2" Grid.Row="4"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl6" IsHitTestVisible="False"
TextWrapping="Wrap" Text="llc" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="2" Grid.Row="4">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">

<Setter Property="Visibility" Value="Collapsed"/>
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<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxBch}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="-" Margin="79,0,0,0"
VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Row="4"
HorizontalAlignment="Left" Width="12"/>
<Label Content="—" HorizontalAlignment="Left"
Margin="79,0,0,0" VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UselLayoutRounding="False" Grid.ColumnSpan="2" Grid.Column="1"
Grid.Row="4"/>
<TextBox x:Name="TextboxDl" Height="20" Width="60"
Margin="0,0,0,0" HorizontalAlignment="Center"
TextWrapping="Wrap" Text="{Binding DressLength,
UpdateSourceTrigger=LostFocus}" Grid.Column="0" Grid.Row="5"
VerticalAlignment="Center" KeyDown="Textbox KeyDown"
BorderBrush="#FF648B72" />
<TextBlock x:Name="Placeholderl7" IsHitTestVisible="False"
TextWrapping="Wrap" Text="Iuz" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="0" Grid.Row="5">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
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<DataTrigger Binding="{Binding Text,
ElementName=TextboxDl}" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<TextBox x:Name="TextboxHsh" Height="20" Width="60"
Margin="0,0,0,0" TextWrapping="Wrap" Text="{Binding
ShoulderHigh, UpdateSourceTrigger=LostFocus}" Grid.Column="1"
Grid.Row="5" VerticalAlignment="Center"
KeyDown="Textbox KeyDown"/>
<TextBlock x:Name="Placeholderl8" IsHitTestVisible="False"
TextWrapping="Wrap" Text="IOnn" VerticalAlignment="Center"
Height="20" Width="55" Margin="5,0,0,0"
HorizontalAlignment="Center" Foreground="DarkGray"
Grid.Column="1" Grid.Row="5">
<TextBlock.Style>
<Style TargetType="{x:Type TextBlock}">
<Setter Property="Visibility" Value="Collapsed"/>
<Style.Triggers>
<DataTrigger Binding="{Binding Text,
ElementName=TextboxHsh}!" Value="">
<Setter Property="Visibility" Value="Visible"/>
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Label Content="-" Margin="79,0,0,0"
VerticalAlignment="Center" Height="20"
ScrollViewer.CanContentScroll="True" Padding="0,0,0,0"
UseLayoutRounding="False" Grid.ColumnSpan="2" Grid.Row="5"

HorizontalAlignment="Left" Width="12"/>
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</Grid>
<Button x:Name="buttonBuild" Content="IlocTtpourn"
HorizontalAlignment="Center" Margin="0,409,0,0"
VerticalAlignment="Top" Width="114" Height="31"
Command="{Binding openCommand}" />
</Grid>

</Window>

MeasurementWindow.xaml.cs
using System;
using System.Windows;
using System.Windows.Controls;
using System.Windows.Input;
using DiplomWork.ViewModels;
namespace DiplomWork
{
/// <summary>
/// Jloruka B3amMMomencTBMA g MeasurementWindow.xaml
/// </summary>
public partial class MeasurementWindow : Window
{
public MeasurementWindow ()
{
InitializeComponent () ;
Loaded += MeasurementWindow Loaded;
DataContext = new MeasurementsViewModel () ;
}
private void MeasurementWindow Loaded (object sender,
RoutedEventArgs e)
{
if (DataContext is IMeasurementsViewModel wvm)
{
vm.Open += () => BuiltConstructionButton () ;
}

// event close window
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Closing += (s, e) =>

{

if (this.Owner is Construction)

{

Construction owner = (Construction)this.Owner;
owner.MeasurementsMenultem.IsChecked = false;
e.Cancel = true;

this.Visibility = Visibility.Hidden;

bi
}
//event for the correct entry of measurements
private void Textbox KeyDown (object sender, KeyEventArgs e)

{
var ch = KeyEventUtility.GetCharFromKey (e.Key) ;

if (ch == ","|| ch == ".")
{
TextBox txt = (TextBox)sender;
if (txt.Text.Contains(".") || txt.Text.Contains(",") ||
txt.Text=="")

{

e.Handled = true;
}
return;
}
if (! ((e.Key >= Key.D0) && (e.Key <= Key.D9)))

{

e.Handled = true;

}
// call method for building pattern

private void BuiltConstructionButton ()

{

if (this.Owner is Construction)
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EnumTypeClothes typeCl = EnumTypeClothes.None;
if (ThrousersRadio.IsChecked == true)
typeCl = EnumTypeClothes.Throusers;
else if (SkirtRadio.IsChecked == true)
{
typeCl = EnumTypeClothes.Skirt;
if (TextboxHw.Text == "" || TextboxHh.Text == "" ||
TextboxDl.Text == "")
{
MessageBox.Show ("He szanojsHeHb HeoOxomummele nong (Cr,
Co, Ouz)");
return;
}
if (Convert.ToDouble (TextboxHw.Text) < 21 ||
Convert.ToDouble (TextboxHh.Text) < 21 ||
Convert.ToDouble (TextboxDl.Text) < 21)
{
MessageBox.Show ("HenpaBMJIbHO 3BalOJIHEHE HeOOXOOMMEIE
nojnsa (Cr, CO6, Ius)");
return;
}
if (Convert.ToDouble (TextboxHw.Text) >=
Convert.ToDouble (TextboxHh.Text) )
{
MessageBox.Show ("CT 6osabme CO");

return;

}

else if (DressRadio.IsChecked == true)
typeCl = EnumTypeClothes.Dress;

MeasurementsModel measur =

( (MeasurementsViewModel) this.DataContext) .GetAllMeasurements;
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((Construction) this.Owner) .DrawMeasurementsCRIGI (measur,
typeCl);
}

MeasurentsWindowViewModel.cs
using Prism.Commands;
using System;
using System.ComponentModel;
using System.Runtime.CompilerServices;
namespace DiplomWork.ViewModels
{
interface IMeasurementsViewModel
{
Action BuiltConstruction { get; set; }
//Action<object, KeyEventArgs> TextBoxKeyDown { get; set; }
}
public class MeasurementsViewModel: INotifyPropertyChanged,
IMeasurementsViewModel
{
private MeasurementsModel model;
private DelegateCommand builtPatternCommand;
public DelegateCommand builtPatternCommand =>
_builtPatternCommand ?? ( builtPatternCommand = new
DelegateCommand (BuiltPatternWindow) ) ;
public void BuiltPatternWindow ()
{
BuiltConstruction?.Invoke();
}
public Action BuiltConstruction { get; set; }
public MeasurementsViewModel ()
{

_model = new MeasurementsModel () ;
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}

public MeasurementsModel GetAllMeasurements
{

get

{

return model;

}
public string HalfNeck

{
get
{

return Convert.ToString( model.Hn);

set
if (value !'="")
this. model.Hn = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Hn = null;
OnPropertyChanged ("HalfNeck") ;

}
public string HalfBust

{
get
{

return Convert.ToString( model.Hb);
set
if (value != "")

this. model.Hb = Convert.ToDouble (value,

System.Globalization.CultureInfo.InvariantCulture);
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else
this. model.Hb = null;
OnPropertyChanged ("HalfBust") ;

}
public string HalfWaist

{
get
{

return Convert.ToString( model.Hw);

set

if (value != "")
this. model.Hw = Convert.ToDouble (value,
System.Globalization.CulturelInfo.InvariantCulture);
else
this. model.Hw = null;
OnPropertyChanged ("HalfWaist") ;

}
public string HalfHip
{

get

{

return Convert.ToString( model.Hh);

set

if (value !'="")
this. model.Hh = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Hh = null;

OnPropertyChanged ("HalfHip") ;



76

}
public string BustFront

{
get
{

return Convert.ToString( model.Bf);

set

if (value != "")
this. model.Bf = Convert.ToDouble (value,
System.Globalization.CulturelInfo.InvariantCulture);
else
this. model.Bf = null;

OnPropertyChanged ("BustFront") ;

}

public string BustDistance
{

get

{

return Convert.ToString( model.Bd);

set

if (value !'="")
this. model.Bd = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Bd = null;

OnPropertyChanged ("BustDistance") ;
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public string NeckOpening
{

get

{

return Convert.ToString( model.On);

set

if (value !'="")
this. model.On = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.On = null;

OnPropertyChanged ("NeckOpening") ;

}
public string ShoulderGirth

{
get
{

return Convert.ToString( model.Sq);

set

if (value !'="")
this. model.Sg = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Sg = null;
OnPropertyChanged ("ShoulderGirth") ;

}
public string ShoulderLength

{
get
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return Convert.ToString( model.Sl);

set

if (value !'="")
this. model.S1 = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.S1 = null;

OnPropertyChanged ("ShoulderLength") ;

}
public string BicepGirth
{

get

{

return Convert.ToString( model.Bg);

set

if (value !'="")
this. model.Bg = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Bg = null;

OnPropertyChanged ("BicepGirth") ;

}

public string CenterFront

{
get

{

return Convert.ToString( model.Cf);



79

set

if (value !'="")
this. model.Cf = Convert.ToDouble (value,
System.Globalization.CulturelInfo.InvariantCulture);
else
this. model.Cf = null;

OnPropertyChanged ("CenterFront") ;

}
public string ShoulderToBust

{
get

{

return Convert.ToString( model.Sb);

set

if (value !'="")
this. model.Sb = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Sb = null;
OnPropertyChanged ("ShoulderToBust") ;

}
public string ShoulderToWaist

{
get
{

return Convert.ToString( model.Sw);

set

if (value !="")
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this. model.Sw = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Sw = null;

OnPropertyChanged ("ShoulderToWaist") ;

}

public string CenterBack
{

get

{

return Convert.ToString( model.Bc);

set

if (value !'="")
this. model.Bc = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Bc = null;

OnPropertyChanged ("CenterBack") ;

}
public string ArmholeDepth
{

get

{

return Convert.ToString( model.Da);

set

if (value != "")
this. model.Da = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);

else
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this. model.Da = null;

OnPropertyChanged ("ArmholeDepth") ;

}
public string ChestBack

{
get
{

return Convert.ToString( model.Bch);

set

if (value !'="")
this. model.Bch = Convert.ToDouble (value,
System.Globalization.CulturelInfo.InvariantCulture);
else
this. model.Bch = null;
OnPropertyChanged ("ChestBack") ;

}
public string ShoulderHigh
{

get

{

return Convert.ToString( model.Hsh);

set

if (value !'="")
this. model.Hsh = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);
else
this. model.Hsh = null;
OnPropertyChanged ("ShoulderHigh™") ;
}}
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public string DressLength
{

get

{

return Convert.ToString( model.Dl);

set

if (value !="")

this. model.Dl = Convert.ToDouble (value,
System.Globalization.CultureInfo.InvariantCulture);

else
this. model.Dl = null;

OnPropertyChanged ("DressLength") ;

}

public event PropertyChangedEventHandler PropertyChanged;

public void OnPropertyChanged ([CallerMemberName] string prop

— nn)

{
if (PropertyChanged != null)
PropertyChanged(this, new
PropertyChangedEventArgs (prop)) ;
}

MeasurementsModel.cs
namespace DiplomWork

{

public class MeasurementsModel

{
// half neck
public double? Hn { get; set; }
// half bust



public double? Hb {
// half waist
public double? Hw {
// half hip

public double? Hh {
// bust front
public double? Bf {
// bust distance
public double? Bd {
// neck opening
public double? On {
// shoulder girth
public double? Sg {
// shoulder length
public double? S1 {
// bicep girth
public double? Bg {
// center front
public double? Cf {
// shoulder to bust
public double? Sb {

// shoulder to waist

public double? Sw {
// center back
public double? Bc {
// armhole depth
public double? Da {
// chest back

public double? Bch { get;

// shoulder high

public double? Hsh { get;

// dress length
public double? D1 {
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get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

get;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

set;

}

}



84

3 Kon peanizanii BikHa 3 0CHOBHUM (PYHKIiOHAJIOM

Construction.xaml
<Window x:Name="ConstructionWindow"
x:Class="DiplomWork.Construction"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
xmlns:h="http://helix-toolkit.org/wpf"
xmlns:local="clr-namespace:DiplomWork"
Loaded="OnLoad"
mc:Ignorable="d" WindowState="Maximized"
Title="Construction" Height="450" Width="800">
<Grid>
<Menu HorizontalAlignment="Stretch" Height="30"
VerticalAlignment="Top" Padding="5">
<Menu.ItemsPanel>
<ItemsPanelTemplate>
<DockPanel HorizontalAlignment="Stretch"/>
</ItemsPanelTemplate>
</Menu.ItemsPanel>
<Menultem Header="Mucrpykuma" Margin="5,0,0,0">
<Menultem Header="MucTpykumsa nojapzosaTresua"
Click="ConvertWordDocToXPSDoc" />
<Menultem Header="IlocTpoeHue uszsnenum">
<Menultem Header="l0Oxa"
Click="ConvertWordDocToXPSDoc" />
</Menultem>
<Menultem Header="CHaTue mMepoOk"

Click="ConvertWordDocToXPSDhoc" />
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</Menultem>
<Menultem x:Name="Model3DMenultem" Header="Iloxaz 3D
momenun" Margin="5,0,0,0" Command="{Binding Open3DModel}"
IsCheckable="True" IsChecked="False"></Menultem>
<Menultem Header="KouBepTupomaTb B PDEF"
Click="0OnSaveXPSThenPreview" Height="20"
VerticalAlignment="Top" />
<Menultem x:Name="MeasurementsMenultem" Header="Mepxnu"
HorizontalAlignment="Right" IsCheckable="True" Margin="0,0,10,0"
Click="ClickMeasurementsMenultem" IsChecked="True">
<!--<Menultem.Icon >
<Image Source="/Images/ruler.png" />
</Menultem.Icon>-->
</Menultem>
</Menu>
<ScrollViewer Name="Show2DModel"
VerticalScrollBarVisibility="Auto"
HorizontalScrollBarVisibility="Auto" Margin="0,30,0,0">
<StackPanel Name="PanelForFigure">
<StackPanel.RenderTransform>
<ScaleTransform CenterX="0" CenterY="0" ScaleX="1"
ScaleYy="1" />
</StackPanel.RenderTransform>
</StackPanel>
</ScrollViewer>
<h:HelixViewport3D Name="Show3DModel" Margin="0,30,0,0"
ZoomExtentsWhenLoaded="True" CameraRotationMode="Trackball"
Visibility="Hidden" Background="White">
<h:HelixViewport3D.Camera>
<PerspectiveCamera Position="0,1,8" LookDirection="0,0, -
6" UpDirection="0,1,0" NearPlaneDistance="0.01"
FarPlaneDistance="1000" FieldOfView="100"/>
</h:HelixViewport3D.Camera>
<h:DefaultLights/>

<ModelVisual3D x:Name="TestModel"/>
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</h:HelixViewport3D>
</Grid>

</Window>

Construction.xaml.cs
using DiplomWork.Enum;
using DiplomWork.ViewModels;
using System.Windows;
using System.Windows.Media;
using System.Windows.Xps.Packaging;
using System.Windows.Xps;
using System.IO.Packaging;
using System;
using System.IO;
using System.Windows.Controls;
using Microsoft.Win32;
using Spire.Pdf;
using Spire.Pdf.Graphics;
using HelixToolkit.Wpf;
using System.Windows.Media.Media3D;
using System.Windows.Interop;
using System.Collections.Generic;
namespace DiplomWork
{
/// <summary>
/// Jloruka B3amMomemncTBua miisa Construction.xaml
/// </summary>
public partial class Construction : Window
{
const double constHh = 92;
const double constLength = 48;
EnumTypeConstructionMethods typeConstructionMethods;
Window neededTypeWindowMeasure;

EnumTypeClothes typeClothesPattern=EnumTypeClothes.None;
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Dictionary<string, string> PathDocuments = new
Dictionary<string, string>
{
{"UucTpykima nojb3oBarena", "Documents/Instructions.xps"},
{"l06xa", "Documents/Skirts.xps" },
{"Cuatme Mepok", "Documents/Measurements.xps" }
bi
public Construction (EnumTypeConstructionMethods
_typeConstructionMethods)
{
InitializeComponent () ;
typeConstructionMethods = typeConstructionMethods;
}
void OnLoad (object sender, RoutedEventArgs e)
{
FindNeedConstruction () ;
OpenMeasurement () ;
if (DataContext is IBuiltSkirtViewModel wvm)
{
vm.Open3DModel += () => Open3DModel () ;

}
private void ClickMeasurementsMenultem(object sender,
RoutedEventArgs e)
{
if (MeasurementsMenultem.IsChecked)
{

OpenMeasurement () ;

else

MeasurementsMenultem.IsChecked = false;
foreach (Window w in this.OwnedWindows)
w.Visibility = Visibility.Hidden;
}}
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public void DrawMeasurementsCRIGI (MeasurementsModel
measurements, EnumTypeClothes typeClothes)
{
PanelForFigure.Children.Clear () ;
System.Windows.Shapes.Path p = new
System.Windows.Shapes.Path () ;
typeClothesPattern = typeClothes;
switch (typeClothes)
{
case EnumTypeClothes.Skirt:
DataContext = new BuiltSkirtViewModel () :;

((BuiltSkirtViewModel)DataContext) .Measurements =

measurements;
p.Data =
((BuiltSkirtViewModel)DataContext) .CoordinatGeom;
p.Stroke = Brushes.Black;
PanelForFigure.Children.Add (p) ;
Show3DModel .Camera.Position = new Point3D(0, 1, 8);

Show3DModel.Camera.LookDirection = new Vector3D(0, O,

var objReader = new ObjReader();
switch (typeConstructionMethods)
{
case EnumTypeConstructionMethods.CRIGI:
try
{
TestModel.Content =
Model3DSkirtCRIGI (objReader.Read ("3dmodel/testskirt.obj"));
}
catch (Exception ex)
{
MessageBox.Show (ex.Message, "Error!");
}
break;

default:
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MessageBox.Show ("HaxoouTtca B pazpaborke");
break;
}
break;
default:
MessageBox.Show ("Haxonourca B paszpaborke") ;

break;

}
private void OpenMeasurement ()
{
var measureWindow = neededTypeWindowMeasure;
measureWindow.ShowInTaskbar = false;
measureWindow.Owner = this;
measureWindow.Left = this.Width + this.Left -
measureWindow.Width;
measureWindow.Top = this.Height / 2 - measureWindow.Height
/ 2;
measureWindow. Show () ;
}
private void FindNeedConstruction ()
{
switch (typeConstructionMethods)
{
case EnumTypeConstructionMethods.CRIGI:
neededTypeWindowMeasure = new MeasurementWindow () ;
break;
default:
MessageBox.Show ("HaxomouTcsa B pazpaborke");

break;

}

public void Export(string path, FrameworkElement surface)

{
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if (path == null) return;
// Save current canvas transorm
Transform transform = surface.LayoutTransform;
// Temporarily reset the layout transform before saving
surface.LayoutTransform = null;
// Get the size of the canvas
Size size = new Size(surface.ActualWidth,
surface.ActualHeight) ;
// Measure and arrange elements
surface.Measure (size);
surface.Arrange (new Rect (size));
// Open new package
Package package = Package.Open (path, FileMode.Create);
// Create new xps document based on the package opened
XpsDocument doc = new XpsDocument (package) ;
// Create an instance of XpsDocumentWriter for the
document
XpsDocumentWriter writer =
XpsDocument .CreateXpsDocumentWriter (doc) ;
// Write the canvas (as Visual) to the document
writer.Write (surface);
// Close document
doc.Close () ;
// Close package
package.Close() ;
// Restore previously saved layout
surface.LayoutTransform = transform;
}
private void Open3DModel ()
{
try
{
if (Model3DMenultem.IsChecked)

{
if (typeClothesPattern == EnumTypeClothes.None)
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Model3DMenultem.IsChecked = false;

MessageBox.Show ("I[locTpoliTe cHadajla BEKPOMUKY.") ;

else

Show3DModel.Camera.Position = new Point3D(0, 1, 8);

Show3DModel.Camera.LookDirection = new Vector3D(O0,

Show3DModel .Visibility = Visibility.Visible;
var objReader = new ObjReader () ;
switch (typeConstructionMethods)
{
case EnumTypeConstructionMethods.CRIGI:
switch (typeClothesPattern)
{
case EnumTypeClothes.Skirt:
TestModel.Content =
Model3DSkirtCRIGI (objReader.Read ("3dmodel/testskirt.obj")) ;
break;
default:
MessageBox.Show ("HaxomouTcsa B pazpaborke");
break;
}
break;
default:
MessageBox.Show ("HaxomouTcsa B pazpaborke");

break;

else

Show3DModel .Visibility = Visibility.Hidden;
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}

catch (Exception ex)

{

MessageBox.Show (ex.Message, "Error!");

}
private void OnSaveXPSThenPreview (object sender,
RoutedEventArgs e)
{
try
{
SaveFileDialog openFileDialog = new SaveFileDialog();
if (openFileDialog.ShowDialog () == true)
{
string FilePath =
System.IO.Path.GetDirectoryName (openFileDialog.FileName) + Q@"\"+
System.IO.Path.GetFileNameWithoutExtension (openFileDialog.FileNa
me) ;
string xpsName = "xpsMarketFile.XPS";
if
(System.IO.Path.GetFileNameWithoutExtension (openFileDialog.FileN

A ")

ame) ==
FilePath += @"\fileMaket";
//Save it as XPS file format
Export (xpsName, PanelForFigure);
using (PdfDocument doc = new PdfDocument())
{
doc.LoadFromFile (xpsName, Spire.Pdf.FileFormat.XPS);
//Number of pieces in the horizontal direction
int horizontalNumber =
(int)Math.Ceiling(doc.Pages[0] .ActualSize.Width /
iTextSharp.text.PageSize.A4.Width) ;

//Number of pieces in the vertical direction
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int verticalNumber =
(int)Math.Ceiling (doc.Pages[0] .ActualSize.Height /
iTextSharp.text.PageSize.Ad4.Height) ;

//!!!Note, horizontalNumber and verticalNumber must
be > 0

//Split the page horizontally into equal-sized pages

PdfDocument temPdf = Split (doc, horizontalNumber,
true) ;

//Split the page vertically into equal-sized pages

PdfDocument newPdf = Split (temPdf, verticalNumber,
false);

//Save the Pdf document

newPdf.SaveToFile (FilePath + ".PDF",
Spire.Pdf.FileFormat.PDF);

newPdf.Close () ;

doc.Close() ;

else

MessageBox.Show ("Brbepure mMecTO nysa coxpaHeHusa pdf");

}

catch (Exception ex)

{

MessageBox.Show (ex.Message, "Error!");

}
public static PdfDocument Split (PdfDocument pdf, int number,
bool isHorizontal)
{
//Create a new Pdf
PdfDocument newPdf = new PdfDocument () ;
//Remove all the margins

newPdf.PageSettings.Margins.All = 0;
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//Spilt pages
foreach (PdfPageBase page in pdf.Pages)
{
//Set the page size of new Pdf
if (isHorizontal)
{
newPdf.PageSettings.Width = page.Size.Width;
newPdf.PageSettings.Height = page.Size.Height /

number;

else

newPdf.PageSettings.Width = page.Size.Width / number;
newPdf.PageSettings.Height = page.Size.Height;
}
//Add a new page
PdfPageBase newPage = newPdf.Pages.Add()
PdfTextLayout format = new PdfTextLayout();
format.Break = PdflLayoutBreakType.FitPage;
format.Layout = PdflLayoutType.Paginate;
//Draw the page in the new page
page.CreateTemplate () .Draw (newPage, new
System.Drawing.PointF (0, 0), format);
}
return newPdf;
}
public Model3DGroup Model3DSkirtCRIGI (Model3DGroup model)
{
var newGroupModel = new Model3DGroup () ;
// skirt - 0, MomHUa - 1, 6eryHoxk - 2
double x, vy, z;

var constA = 3 * constHh / (8 * Math.PI + 4);
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var Hh = ((BuiltSkirtViewModel)DataContext) .
Measurements.Hh*2;

var a = 3 * (double)Hh / (8 * Math.PI + 4);

x = a / consth;
zZ = X;
y:

(double) ((BuiltSkirtViewModel)DataContext) .Measurements.Dl/const
Length;
var skirt = model.Children[0] as GeometryModel3D;
skirt.Transform = new ScaleTransform3D(x, vy, 2z);
skirt.Material = new DiffuseMaterial (new
SolidColorBrush (Color.FromRgb (171, 141, 242)));
newGroupModel .Children.Add (skirt) ;
var zipper = model.Children[l] as GeometryModel3D;
zipper.Transform = new ScaleTransform3D(x, vy, z);
zipper.Material = new DiffuseMaterial (new
SolidColorBrush (Color.FromRgb (94, 77, 135)));
newGroupModel .Children.Add (zipper) ;
var slider = model.Children[2] as GeometryModel3D;
slider.Transform = new ScaleTransform3D(x, vy, 2zZ);
slider.Material = new DiffuseMaterial (new
SolidColorBrush (Color.FromRgb (0, 0, 0)));
newGroupModel.Children.Add (slider) ;
return newGroupModel;
}
/// <summary>
/// Transforms device independent units (1/96 of an inch)
/// to pixels
/// </summary>
/// <param name="visual">a visual object</param>
/// <param name="unitX">a device independent unit value
X</param>
/// <param name="unitY">a device independent unit wvalue

Y</param>
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/// <param name="pixelX">returns the X value in
pixels</param>
/// <param name="pixelY">returns the Y value in
pixels</param>
public void TransformToPixels (Visual visual,
double unitX,
double unity,
out double pixelX,
out double pixelY)

Matrix matrix;

var source = PresentationSource.FromVisual (visual);
if (source != null)

{

matrix = source.CompositionTarget.TransformToDevice;

else

using (var src = new HwndSource (new
HwndSourceParameters () ))
{

matrix = src.CompositionTarget.TransformToDevice;

}

pixelX = matrix.M11l * unitX;

pixelY = matrix.M22 * unitY;
}

//show instructions

private void ShowXPSDoc (object sender, RoutedEventArgs e)
{
try
{
string nameltem =
Convert.ToString (((Menultem) sender) .Header) ;

string filename = PathDocuments|[nameIltem];
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DocumentViewer viewer =
XpsDocument doc = new
FileAccess.Read) ;
viewer.Document =
//showWindow is a new
Window ShowWindow =
ShowWindow.Width =
ShowWindow.Height =
ShowWindow.Content =
ShowWindow.Show () ;
}

catch

{

(Exception ex)

MessageBox.Show (ex.Message,

SkirtBuildViewModel.cs

using DiplomWork.Models;

using Prism.Commands;
using System;
using System.ComponentModel;
using
using System.Windows.Media;

namespace DiplomWork.ViewModels

{
interface IBuiltSkirtViewModel

{

Action Open3DModel { get; set;

}

public class BuiltSkirtViewModel:

IBuiltSkirtvViewModel
{

viewer;

}

new DocumentViewer () ;

XpsDocument (filename,

doc.GetFixedDocumentSequence () ;
window file in ShowWindow.xaml
new Window () ;

this.Width/2;

this.Height/2;

"Error!");

System.Runtime.CompilerServices;

INotifyPropertyChanged,
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private ModelBuiltSkirt model;
private DelegateCommand open3DModelCommand;

public DelegateCommand open3DModelCommand =>

_open3DModelCommand ?7? (_open3DModelCommand = new

DelegateCommand (Open3DModelComm) ) ;
public void Open3DModelComm ()

{
Open3DModel?.Invoke () ;

}

public Action Open3DModel { get; set; }

public BuiltSkirtViewModel ()

{

~model = new ModelBuiltSkirt();

}

public PathGeometry CoordinatGeom
{

get
{

return model.PathGeom;

}
public double DpiOneCm

{

set

~model.OneCm = value * 37.7952755905512;

}

public MeasurementsModel Measurements

{

set

~model.Measurements = value;

OnPropertyChanged ("Measurements") ;
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get

return model.Measurements;

public event PropertyChangedEventHandler PropertyChanged;

public void OnPropertyChanged([CallerMemberName] string prop

= "m)

{

if (PropertyChanged != null)
PropertyChanged (this, new

PropertyChangedEventArgs (prop)) ;

}

SkirtBuiltModel.cs

using
using
using
using

using

System;

System.ComponentModel;
System.Runtime.CompilerServices;
System.Windows;

System.Windows.Media;

namespace DiplomWork.Models

{

public class ModelBuiltSkirt : INotifyPropertyChanged

{

Point W = new Point (oneCm * 5, oneCm * 5);

Point W1;

Point WZ2;

Point W21;

Point W22;

Point W3;

Point W31;

Point W32;

Point W33;
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Point W4;
Point W41l;
Point W42;
Point W43;
//additional
Point W5;
Point W51;
Point W52;
Point W53;
Point W6;
Point W61;
Point W62;
Point W63;
Point H;
Point HI1;
Point H2;
Point Bj;
Point B1l;
Point B2;
double WidthCon;
double increaseHipp = 0 * oneCm;
double increaseWaist = 0 * oneCm;
double incrSpine;
double incrSpine2;
double incrSide;
double incrFront;
double incrFront2;
int highHip = 0;
private PathGeometry pathGeom;
private MeasurementsModel measurements;
private static double oneCm = 37.7952755905512;
//private static double oneSm = 10;
public ModelBuiltSkirt ()
{
pathGeom = new PathGeometry() ;
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}
public PathGeometry PathGeom

{
get
{
StartBuild();

return pathGeom;

}
public double OneCm

{

set

oneCm = value;

OnPropertyChanged ("OneCm") ;

}
get

{

return OneCm;

}

public double IncreaseWaist

{

set

if (value <= 2)

{
increaseWaist = value * oneCm;

OnPropertyChanged ("IncreaseWaist") ;

}
public double IncreaseHipp

{

set
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if (value <= 3)
{
increaseHipp = value * oneCm;

OnPropertyChanged ("IncreaseHipp") ;

}
public int HighHip
{

set

highHip = value;
OnPropertyChanged ("HighHip") ;

}

public MeasurementsModel Measurements

{

set

measurements = value;
OnPropertyChanged ("Measurements") ;
}
get
{

return measurements;

}
public event PropertyChangedEventHandler PropertyChanged;
public void OnPropertyChanged([CallerMemberName] string prop

— HH)

{
if (PropertyChanged != null)
PropertyChanged (this, new
PropertyChangedEventArgs (prop)) ;
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}
// PEAJIM3AIMA AJII'OPUTMA IIOCTPOEHMA IOBKU
private void StartBuild()
{
WidthCon = Convert.ToDouble (measurements.Hh) * oneCm +
increaseHipp;
// 2 stage
H = new Point (W.X, W.Y + (18 + highHip) * oneCm);
pathGeom.Figures.Add (LineSegm (W, H) ) ;
// 3 stage
//ternar operation
B = new Point(H.X, W.Y + Convert.ToDouble (measurements.Dl)
* oneCm) ;
pathGeom.Figures.Add (LineSegm (H,B)) ;
//4 stage
//Bottom
Bl = new Point (B.X + WidthCon, B.Y);
pathGeom.Figures.Add (LineSegm (B, Bl)) ;
//Hipp
Hl = new Point (H.X + WidthCon, H.Y);
pathGeom.Figures.Add (LineSegm (H, H1)) ;
//Waist
Wl = new Point (W.X + WidthCon, W.Y);
pathGeom.Figures.Add (LineSegm (W, W1l)) ;
//from Tl to Bl;
pathGeom.Figures.Add (LineSegm (W1l,B1)) ;
//5 stage
if (Convert.ToDouble (measurements.Hh)<=53&&
Convert.ToDouble (measurements.Hw)<=42)

{

W2 = new Point ((Wl1.X - W.X) / 2 + W.X, W.Y);
}
else
{
W2 = new Point ((Wl1.X - W.X) / 2 - oneCm + W.X, W.Y);
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}

H2 = new Point (W2.X, H.Y);

B2= new Point (W2.X, B.Y);
pathGeom.Figures.Add (LineSegm (W2,B2)) ;
//6 stage

TuckCalculation() ;

#region 7-9 stage Draw Tucks
//BBEITAUka 10 OOKY

w21 new Point (W2.X - incrSide / 2, W2.Y - oneCm);

W22

new Point (W2.X + incrSide / 2, W2.Y - oneCm);
pathGeom.Figures.Add (LineSegm (W21, new Point (W21.X, W21.Y
+ oneCm))) ;
pathGeom.Figures.Add (LineSegm (W22, new Point (W22.X,
W22.Y+oneCm))) ;
pathGeom.Figures.Add (LineSegm (W21, H2));
pathGeom.Figures.Add (LineSegm (W22, H2)) ;
if (incrSpine2 == 0)
{
// BEITAUKa IO CIMHKE
W3 = new Point ((W21.X - W.X) / 2 + W.X, W.Y);
w31

new Point (W3.X - incrSpine / 2, W3.Y);
W32 = new Point (W3.X + incrSpine / 2, W3.Y);

W33 = new Point (W3.X, W.Y + (13+highHip) *oneCm) ;
pathGeom.Figures.Add (LineSegm (W31,W33)) ;
pathGeom.Figures.Add (LineSegm (W3,W33)) ;
pathGeom.Figures.Add (LineSegm (W32,W33)) ;

// BHITAUKa IO IOJIOUKE

W4 = new Point ((W1.X - W22.X) / 2 + W22.X, W.Y);
W4l = new Point (W4.X - incrFront / 2, W4.Y);

W42

new Point (W4.X + incrFront / 2, W4.Y);
int addittionalH = 0;
if (incrFront > 2 * oneCm)
addittionalH = 2;
else if (incrFront > 1 * oneCm)

addittionalH = 1;
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W43 = new Point (W4.X, W.Y + (8 + addittionalH) * oneCm):;
pathGeom.Figures.Add (LineSegm (W41,W43)) ;
pathGeom.Figures.Add (LineSegm (W4,W43)) ;
pathGeom.Figures.Add (LineSegm (W42,W43)) ;

else

///0T T.T BnpaBo or 9 mo 10 cMm nosgyuaem Touky T3 ot T3
BIPABO U BJIEBO OOJIbIIMIM PACTBOP BEITAUKM IEJIEHHHX Ha 2 , BHMU3 OT
13 mo 15 cwMm.

///3arem orpesok T3 T21 menuMm Ha 2 [ojiydaeM TOUukKy T5 ,oT
Hee BNPaBO U B JIEBO MEHBUMMA PACTBOP BHTAUKM HNEJICHHE Ha OBa BHUS
NepeneHauKyJIap

///Ha 1 mo 1.5 cM MeHblle uYeM Openbmyllas

// BHTauka [0 CIMHKE

W3 = new Point (W.X+9*oneCm, W.Y);

W31l = new Point (W3.X - incrSpine / 2, W3.Y);
W32 = new Point (W3.X + incrSpine / 2, W3.Y);
W33 = new Point(W3.X, W.Y + (13 + highHip) * oneCm);

W5 = new Point ((W21.X - W3.X) / 2 + W3.X, W3.Y);

W51 = new Point (W5.X - incrSpine2 / 2, W3.Y);
W52 = new Point (W5.X + incrSpine2 / 2, W3.Y);
W53 = new Point (W5.X, W33.Y - oneCm);

pathGeom.Figures.Add (LineSegm (W31,W33)) ;
pathGeom.Figures.Add (LineSegm (W3,W33)) ;
pathGeom.Figures.Add (LineSegm (W32,W33)) ;
pathGeom.Figures.Add (LineSegm (W51,W53)) ;
pathGeom.Figures.Add (LineSegm (W5, W53)) ;
pathGeom.Figures.Add (LineSegm (W52,W53)) ;

W4 = new Point (Wl.X - 9 * oneCm, W.Y);

W4l = new Point (W4.X - incrFront / 2, W4.Y);
W42 = new Point (W4.X + incrFront / 2, W4.Y);
int addittionalH = 0;

if (incrFront > 2 * oneCm)

addittionalH = 2;
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else if (incrFront > 1 * oneCm)

addittionalH = 1;
W43 = new Point (W4.X, W.Y + (8 + addittionalH) * oneCm);
W6 = new Point ((W4.X - W22.X) / 2 + W22.X, W4.Y);

W6l = new Polnt (W6.X - incrFront2 / 2, W6.Y);
W62
W63

new Point (W6.X + incrFront2 / 2, W6.Y);

new Point (W6.X, W43.Y - oneCm);
pathGeom.Figures.Add (LineSegm (W41l,W43)) ;
pathGeom.Figures.Add (LineSegm (W4,W43)) ;
pathGeom.Figures.Add (LineSegm (W42,W43)) ;
pathGeom.Figures.Add (LineSegm (W6l, W63));
pathGeom.Figures.Add (LineSegm (W6, W63));
pathGeom.Figures.Add (LineSegm (W62,W63)) ;
}
#endregion
//10 stage
double W21H2 = Math.Sgrt (Math.Pow(H2.X - W21.X, 2) +
Math.Pow (H2.Y - W21.Y, 2));
double W21X1 = W21H2 / 2 + oneCm / 2; //1
double k = W21X1 / W21HZ2;
Point X0L = new Point ((W21.X 4+ H2.X) / 2, (W21.Y + H2.Y) /
2);
Point x1 = new Point (W21.X + (H2.X - W21.X) * k, W21.Y +
(H2.Y - W21.Y) * k);
x1 = new Point(XO0L.X + (x1.Y - X0L.Y), XOL.Y - (x1.X -
X0L.X));
Point X0R = new Point ((W22.X + H2.X) / 2, (W22.Y + H2.Y) /
2);
Point x2 = new Point (W22.X + (H2.X - W22.X) * k, W22.Y +
(H2.Y - W22.Y) * k);
x2 = new Point (XOR.X - (x2.Y - XOR.Y), XOR.Y + (x2.X -

X0R.X));

pathGeom.Figures.Add (LineSegm(x1, XO0L));
pathGeom.Figures.Add (LineSegm (x2, XOR));
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pathGeom.Figures.Add (BezierSegm (W21, x1, new Point (H2.X,
(H2.Y - x1.Y) * 0.4 + x1.Y), H2));
pathGeom.Figures.Add (BezierSegm (W22, x2, new Point (H2.X,
(H2.Y - x2.Y) * 0.4 + x2.Y), H2));
//11 stage
pathGeom.Figures.Add (QuadraticBezierSegm (W32, new
Point ((W21.X - W32.X) * 3 / 4 + W32.X, W32.Y), W21));
pathGeom.Figures.Add (QuadraticBezierSegm (W22, new
Point ((W42.X - W22.X) / 4 + W22.X, W42.Y), W42));
}
// PACCUET BHTOUEK
private void TuckCalculation ()
{
incrSpine2 = 0;

0;

incrFront?2

double sum = Math.Round( WidthCon + increaseHipp -
(Convert.ToDouble (measurements.Hw) *oneCm + increaseWaist)):;

incrSpine = Math.Round(sum * 0.3, 1);

incrSide = Math.Round(sum * 0.5, 1);

incrFront = Math.Round(sum * 0.2, 1);

double maxSp = 4.0 *oneCm;

double max$S 7.0 *oneCm;

double maxF 3.0 * oneCm;
if (sum > 14 * oneCm)
{

maxS = 8.0 * oneCm;
}
if (sum<=15 * oneCm)
{

if (incrSpine > maxSp)

{

if (incrFront + (incrSpine - maxSp) <= maxF)
incrFront += incrSpine - maxSp;

else if (incrSide + (incrSpine - maxSp) <= maxS)
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incrSide += incrSpine - maxSp;
incrSpine = maxSp;
}
else if (incrSide > maxS)
{
if (incrFront + (incrSide - maxS) <= maxF)
incrFront += incrSide - maxS;
else if (incrSpine + (incrSide - maxS) <= maxSp)
incrSpine += incrSide - maxS;
incrSide = maxS;
}
else if (incrFront > maxF)
{
if (incrSide + (incrFront - maxF) <= maxS)
incrSide += incrFront - maxF;
else if (incrSpine + (incrFront - maxF) <= maxSp)
incrSpine += incrFront - maxF;

incrFront = maxF;

else

if (incrSide > maxS)
{
incrFront += incrSide - maxS;
incrSide = maxS$S;
}
incrSpine2 = Math.Round(incrSpine/oneCm * 0.38,1) *oneCm;
incrSpine = Math.Round(incrSpine / oneCm * 0.62,1) *
oneCm;
incrFront2 = Math.Round(incrFront / oneCm * 0.38,1) *
oneCm;
incrFront = Math.Round (incrFront / oneCm * 0.62,1) *

oneCm;
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private PathFigure LineSegm(Point A, Point B)
{

LineSegment etLS = new LineSegment () ;

PathFigure etPF = new PathFigure();

etPF.StartPoint A;

etlS.Point = B;
etPF.Segments.Add (etlS) ;
return etPF;
}
private PathFigure BezierSegm(Point start, Point pl, Point
p2, Point p3)
{
BezierSegment tl = new BezierSegment () ;
tl.Pointl = pl;
tl.Point2

p2;
tl.Point3 = p3;

PathFigure etPF new PathFigure();
etPF.StartPoint = start;
etPF.Segments.Add (tl) ;
return etPF;
}
private PathFigure QuadraticBezierSegm(Point start, Point
pl, Point p2)
{
QuadraticBezierSegment tl = new QuadraticBezierSegment () ;
tl.Pointl = pl;
tl.Point2 = p2;

PathFigure etPF = new PathFigure();
etPF.StartPoint

start;
etPF.Segments.Add (tl) ;

return etPF;
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4 Enums

namespace DiplomWork
{
public enum EnumTypeClothes
{
Skirt,
Throusers,
Dress,

None

}

namespace DiplomWork.Enum

{

public enum EnumTypeConstructionMethods

{
CRIGI, //Central Research Institute of Garment Industry

[HAVAIITT
}
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l? INotifyPropertyChanged

MeasurementsModel
Knacc

4 CeoWictea

Bc : double?
Bch : double?
Bd : double?
Bf : double?
Bg : double?
Cf : double?
Da: double?
Dl : double?
Hb : double?
Hh : double?
Hn : double?
Hsh : double?
Hw : double?
On : double?
Sb : double?
Sg : double?
Sl: double?
Sw : double?
4 Meroaw

@ OnPropertyChanged() : void
4 Cobritus
%  PropertyChanged : PropertyChangedEventHandler

AR AR R R R RN DR DR DR R RN

Q

MeasurementWindow A
Knacc
- Window

4 Metoaw
@, BuiltConstructionButton() : void
® MeasurementWindow()
9. MeasurementWindow_Loaded() : void
®, Textbox_KeyDown() : void
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Q

@ builtPatternCommand : DelegateCommand
9. _model : MeasurementsModel

4 Ceoictea

ArmholeDepth : string
BicepGirth : string
BuiltConstruction : Action
builtPatternCommand : DelegateCommand
BustDistance : string
BustFront : string
CenterBack : string
CenterFront : string
ChestBack : string
DressLength : string
HalfBust : string

HalfHip : string

HalfNeck : string
HalfWaist : string
NeckOpening : string
ShoulderGirth : string
ShoulderHigh : string
ShoulderLength : string
ShoulderToBust : string
ShoulderToWaist : string

AR R R AR R R RARRRRRE DR R RN

4 Metoaw
@ BuiltPatternWindow() : void
@ MeasurementsViewModel()
@ OnPropertyChanged() : void
4 Cobeitus

¥ PropertyChanged : PropertyChangedEventHandler

( MeasurementsViewModel A
Knacc
r
4 [ons

>

1

v

IMeasurementsViewMo... #
Wintepdeiic

4 CpowcTea
M BuiitConstruction : Action

Pucynoxk B.2 Jliarpama peamizauii MVVM mis MeasurementWindow
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EnumTypeConst... #
Nepeuncrenne

A

" ModelBuiltSkirt
Knacc

4

e
2

B: Point

B1: Point

B2 : Point

H : Point

H1: Point

H2 : Point
highHip : int
increaseHipp : double
increaseWaist : double
incrfront : double
incrFront2 : double
incrSide : double
incrSpine : double
incrSpine2 : double
oneCm : double
pathGeom : PathGeometry
W: Point

W1 : Point

W2 : Point

W21 : Point

W22 : Point

W3 : Point

W31 : Point

W32 : Point

W33 : Point

W4 : Point

W41 : Point

W42 : Point

W43 : Point

W5 : Point

W51 : Point

W52 : Point

W53 : Point

W6 : Point

W61 : Point

W62 : Point

W63 : Point
WidthCon : double

Do DQ Io .o Do Do Do D° .o lo .0 Do Do D‘ Do .o .0 DQ l° Do D° .o D° .o .0 llo Do Do .0 Do .0 .° Do D‘ IIQ Do .o

.~
g
zt
g

HighHip : int

IncreaseHipp : double
IncreaseWaist : double
Measurements : MeasurementsModel
OneCm : double

PathGeom : PathGeometry

Mertoaw

BezierSegm() : PathFigure
LineSegm() : PathFigure
ModelBuiltSkirt()
OnPropertyChanged() : void
QuadraticBezierSegm() : PathFigure
StartBuild() : void

TuckCalculation() : void

4 Cobuitus

%  PropertyChanged : PropertyChangedEventHandler

Yeeeer

PLPPOO OO

IBuiltSkirtViewModel A

Wureppeiic

4 Ceoiictea
M Open3DModel : Action

CRIGI

EnumTypeClothes #
Mepeuncrenne

, S

Dress

Skirt
Throusers
R
1

None

@) INotifyPropertyChan
[BuiltSkirtViewModel

BuiltSkirtViewModel A)

Knacc

4 lMona

@, _model : ModelBuiltSkirt

@, _open3DModelCommand : DelegateCommand
4 CeoiicTea

CoordinatGeom : PathGeometry
DpiOneCm : double

*

Y
M Measurements : MeasurementsModel
M Open3DModel : Action
F open3DMedelCommand : DelegateCommand
4 Metoau
@  BuiltSkirtViewModel()
@ OnPropertyChanged() : void
@ Open3DModelComm() : void
4 Cobutus
% PropertyChanged : PropertyChangedEventHandler

z

T :

? IComponentConnector

A
|

A

-

2z 0,090,000

00 PPPPPOLO00

Construction

§§

.~
g
g

constHh : double

constLength : double

neededTypeWindowMeasure : Window

PathDocuments : Dictionary <string, string>

typeClothesPattern : EnumTypeClothes

typeConstructionMethods : EnumTypeConstructionMethods
eToab!

ClickMeasurementsMenultem() : void

Construction()

DrawMeasurementsCRIGI() : void

Export() : void

FindNeedConstruction() : void

Model3DSkirtCRIGI() : Model3DGroup

Onload() : void

OnSaveXPSThenPreview() : void

Open3DModel() : void

OpenMeasurement() : void

ShowXPSDoc() : void

Split() : PdfDocument

TransformToPixels() : void

Pucynok B.3 Jliarpama peanizauii MVVM ans Construction
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JTOBLIKA

npo BﬂpOBall)KeHllﬁ

IndopMaiitHa cuctema st nobynosu 2D Ta 3D nekan oJAry, po3pobiieHa
CTyHeHTKOI OJECHKOTO HALiOHANBHOrO YHIBEPCHTETY imeni I.I. MeynunkoBa
X makiHoo Anacraciero CeMeHIBHOIO MiJl 4ac BHKOHaHHA JAUIUIOMHOI pO6OTH
GakanaBpa Ha kadeapi MaTeMaTHYHOro 3abe3nedcHHs KOMII IOTEPHHUX CHCTEM,

NPUMHSATA 10 BUKOPUCTAHHS B KITy01 KPOIO Ta IIUTTS «Tavifay.

—
®OII lItogsko Enena MuxaiiniBHa W

(mparnuc)
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