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Abstract: Making clothes is a complex process that includes a number of technical and creative aspects. The first
technological process in making clothes is cutting. In order to cut the clothes precisely and in the required sizes, it is
necessary to make a pattern beforehand. In addition to the importance of the pattern, the production of cutting
layouts that contain the parts of the appropriate pattern is also of great importance. Pattern making and the cutting
process are critical stages in the textile and fashion industry. Organization and precision in these stages have a great
impact on the quality of the final product, the costs, and the efficiency of the production process. Cutting layouts are
technical drawings that show the parts of the pattern and how to join them. These markrs are used as a guide during
the process of tailoring and making the garment. The production of cutting layouts should be carefully planned and
mathematically calculated, so that the consumption of fabric will be minimized, but also the standards of quality and
functionality of the clothes will be met. Patternmaking is the process of laying out parts of a garment on paper (in
electronic screen fitting), the width of which is identical to the width of the fabric. The contours of the cut parts of
clothing can be drawn on paper, forming a cutting layouts. The cutting layout is placed on top of the cutting stack or
the information about the contours of the cutting parts and their position in the cutting layout can be memorized in a
computer, and then with the help of a plotter the cutting layout can be drawn or transferred to a device for automatic
cutting . Depending on the cutting method, it is not always necessary to transfer the cutting parts and their positions
to a paper cutting layout, but still, it is necessary to make a plan of the cutting layout in which the cutting parts will
be placed closer to each other, which will achieve minimum consumption. In this paper, the influence of the type of
cutting layouts on the consumption of textile material is processed and illustrated. The experimental part shows a
pattern of women's trousers worked with different cutting layouts for the same fabric width. In this case,
specifically, a fit is shown, with fewer and more sizes contained in one cuttin layout, which would practically prove
that the type of cutting layout largely affects the consumption of fabric from which the garment is made. Since the
main fabric for making clothes is one of the most expensive stakeholders in the overall process, every centimeter of
fabric saved is very significant for an industry that faces challenges of sustainability and efficient management of
resources.
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Pe3nme: I3paborkaTa Ha oOJieKa MPETCTaByBa KOMIUIEKCEH Ipoliec KOj BKIydyBa HM3a TEXHWYKH U KpPEaTHBHU
acriekTH. [IpBHOT TEXHOJIOWIN MpoIiec IpH n3paboTKa Ha o0JIeKaTa € KpOeHeTo. 3a Ja ce CKpoH obieKaTa Mper3Ho
u Bo OapaHM TOJIEMUHH IPETXOAHO € MOTPeOHO aa ce u3paboTu cooaBeTeH Kpoj. Ilokpaj BakHOCTA Ha KPOjOT, O
rojJeMo 3Haueme € W M3padoTKaTa Ha KPOjHM CIMKA BO KOW CE€ COAP)KAaHU [EJIOBHUTE HAa COOABETHHOT KpOj.
W3paboTkara Ha KPOjHU CIMKH M IPOLECOT HA KPOCHE ce KPUTHIHM (a3 BO TEKCTHIIHATA U MOJIHATA HHAYCTpHja.
Opranu3upaHocTa ¥ MPEU3HOCTa BO OBHE a3y MMaar rojieMoO BIWjaHUE BP3 KBAIUTETOT HAa KPajHUOT MPOU3BO/I,
Tpomronure M e(UKacHOCTa Ha TPOM3BOACTBEHHOT Impouec. KpojHWTE CIMKH ce TeXHHYKH IPTEKHA KOU TH
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NIPUKa)KyBaaT AEJIOBUTE HA KPOjOT M HAYMHOT Ha CHojyBame. OBHE CIMKU Ce KOPUCTAT KaKO BOJWY MPH MPOLECOT
Ha Kpoewe U u3paboTka Ha oOsekara. 3paboTkara Ha KpOjHU CIMKH TpeOa ha OuMe BHUMATENHO IUTaHMpaHa U
MaTeMaTHYK{ NpecMeTaHa, Taka INTO Ke ce MUHHMH3Mpa HOTPOIIyBaykaTa Ha TKACHHHA, HO M Ke Ce 3aI0BOJIaT
CTaHOApAWUTE 3a KBANUTET W (YHKIHOHATHOCT Ha oOiekata. V3paboTkaTta Ha KpOJHHTE CIMKH € IOCTalKa Ha
CIIOKyBame Ha JICJIOBHM Ha NPEeIMETOT 3a o0yieka Ha xapTHja (Kaj eIeKTPOHCKOTO BKJIOMyBame Ha €KpaH), dhja
IIMpUHA € MACHTUYHA CO IIMpHHATa HA TKacHWHaTa. KOHTypHUTe Ha KpOjHUTE JENOBH 3a oOJNeKa MoOXe 1a Oumat
HAIPTaHW Ha XapTHja MpH mTO ce (hopmupa KpojHa cimka. KpojHaTa ciika ce 1moctaByBa Ha BPBOT Ha KpOjHATa
Haclara wid HHpOpMaIMUTE 32 KOHTYpUTE Ha KPOJHUTE ICIIOBH M HUBHATA TO3WIMja BO KpOjHATA CIMKAa MOXE 1a
OujaT MEeMOpPHpaHU BO KOMIIjyTep, 11a OTOa CO MOMOMI Ha IUIOTEp Ja Cce HalpTa KpOjHaTa CIIMKa WM MaK Ja Oujar
IpPEHeCEeHH 10 ypeX 3a aBTOMAaTCKO HCKPOjyBame. 3aBHCHO OJ METOJOT Ha HCKPOjyBame HeMa CeKoraml mnorpeba
KPOjHHUTE JICJIOBU M HMBHHTE IO3UIIMHU J1a OMAAT NMPEHECEHU Ha KpojHa ClIMKa Of XapTHja, HO cemak, Tpeba jaa ce
HalpaBy IJIaH Ha KPOjHaTa CJIMKa BO KOja KPOjHHUTE JIEJIOBU K& OMIAT MOOIMCKY IOCTaBEHH €JIeH J0 YT, CO IITO Ke
ce IIOCTUTHE MHUHUMaJIHA MOTpoIlyBadka. Bo 0Boj Tpya e 00paboTeHO M MIIyCTPaTUBHO MPUKAKAHO BIMjaHUETO Ha
BUJIOT Ha KPOJHUTE CIMKH Bp3 IMOTPOIIyBayKaTa Ha TEKCTHJIHHOT Marepujai. Bo eKcliepUMEHTaJIHHOT Ies e
NPHUKaXKaH HAJIOT Ha JKCHCKHM IAaHTAJIOHH pabOTeH CO Pa3iMYHH KPOjHH CIMKHU 32 HCTa LIMPUHA Ha TKacHHMHaTa. Bo
OBOj CIIy4aj, KOHKPETHO, IPHKaXKAHO ¢ BKJIOIyBamke, CO IMOMAJKY U IMOBEKe TOJEMHUHHU COIPIKaHU BO eIlHA KpPOjHa
CJIMKA, KaKO MPAaKTHYHO OU JOKakasie [eKa BUOOT Ha KPOjHaTa CIIMKa BO TOJIEM Jiell BIIMjae BP3 MOTPOLIyBayKaTa Ha
TKacHUHA O] Koja ce m3paboryBa obOnekara. buaejku OCHOBHAaTa TKacHHWHA 3a M3pa0OTKa Ha 0OJeKa € eIeH On
HajCKalmUTe YMHUTENM BO CEBKYIHHOT IIPOIIEC, CEKOj CaHTHMeETap 3allTe]eHa TKacHHHa ¢ MHOTY 3HadaeH 3a
HHIYCTpHjaTa Koja ce COO4yBa CO MIPEAU3BHIM 32 OOPKINBOCT U e(PUKACHO YIIPaBYBabE CO PECYPCHTE.

Kny4ynu 300poBH: kpoj, 001eKa, TKaCHUHA, TEKCTUII, KPOjHA CIIHKA.

1. BOBE]]

[IpBHOT TEXHOJOIIKK IMpOLIEC BO M3pabOTKaTa Ha obJeKaTa € KpOSHETo. 3a Ja ce CKpOoM obiiekara TOYHO U BO
moTpebHaTa rojieMruHa, MOTPEOHO € MPETXOTHO Jia Ce HampaBH COOJBETEH Kpoj. JlernoBuTe ox KpojoT Tpeba na ce
pacropear, OHOCHO BKJIOTIAT BO KpojHa ciuka. Cekoj KpOeH Jel OJ COOJBETHHOT Kpoj Tpeba Ja ce Mpuiaroau
cropesl IMMEH3WOHANHATA CTaOWJIHOCT W eNaCTUYHHUTE cBojcTBa Ha Marepujanot (Pattern Grading in Garment
Maunufakturing, 2020). T'pamupameTo, mHak, € MOArOTOBKA Ha KpOjOT Mo rojeMuHH. IlocTojar: muHEApHO
3rojieMyBalbe M HaMalyBame, METOJ Ha WHTEprojanuja M rpajupame co rpaaupHa Tabena. Pacnopemor Ha
KpOjHHUTE JIEJIOBH BO KpOjHaTa ciuMka Tpeba Ja Ouje HalpaBeH Taka IITO MOTPOIIYBavyKaTa Ha TEKCTHIHUOT
Marepujai Ke ce MHHUMH3HMpPA, HO MCTOBPEMEHO Ke Ce 3a/I0BOJIAT CUTe Oaparma M CTaHAapAu Ha MOJEJIOT M Ha
camuot matepujan (Risteski & Srebrenkoska, 2021). Co nomoinn Ha 100pa opraHu3aiiija U NpaBUIeH peaocien, ke
ce W30erHaT JOMOJHHUTEIHH TPOLIONM M 3aryOM, a BO HMCTO BpEMeE IPOIECOT ke ce 3a0bp3a U Ke Ce 3rojieMu
nperu3HocTa npu kpoermero (Jankoska, 2020).

2. TEXHOJIOLIKHU MMPOLIEC HA KPOEIE
KpoemweTo ¢ Mmpou3BOACTBEH MPOIEC HA OJIBOjyBame (OTCEKYyBame) Ha KPOJHUTE JEJIOBU O] 00JieKaTa KOU CE CO
nperu3Ha rojieMuHa u obnuk, Hanprand Bo Mapkep (Fabric Cutting in Garment Manufacturing, 2018). dpyra
JaeuHHUIM]a 32 KPOSHETO €: MPOLECOT IPU KOj 3aJaICHUTe KPOjHH JICIOBH O] NIPEIM3HO M3paboTeH Kpoj, cropen
0o0JIMK M TOJIEMHHA, CO MOMOII Ha HOXWIA, KPOjaukKh HOX, Jacep MM aBTOMAaTCKH CHUCTEM 3a HCKpOjyBame ce
OTCeKyBaaT O] mapuye TKacHWHA WM KpOjHa Haciara ce HapekyBa kpoeme (Kranjec, 2009). Baxken wexop 3a
MPOIIECOT Ha Kpoewme € m3paborTka Ha kpojua cnuka (Jordeva, Anusheva, Golomeova, Zhezhova, Dimitrijeva,
Mojsov & Kertakova, 2021). ITocrojaT Hekoiaky (asu BO M3pabOTKa HAa KPOJHUTE CIIMKH: IUIAHUPAIbE, HIIH
pacriopeqyBambe Ha KpPOJHHTE JEJIOBH 3a Jla Ce 33JI0BOJIAT TEXHHYKHUTE Oapama W 3alliTe/ata Ha MaTepujalior;
n3paboTKa Ha KpPojHATa CIMKa LITO BKIYYyBa: IPEHOC Ha PACIIOPEICHUTE KPOJHHU JEIOBH TUPEKTHO HA TKACHUHATA,
LPTamke Ha KPOJHUTE JISIIOBU HA KPOjHA CIIMKA OJ1 XapTHja padyHo WU co aBToMaTcku mioTep (Yassin & Almetwally,
2023) u meMopupame Ha HHPOPMAIIMUTE 32 KpOjHATA CIIMKA BO KOMITjYTep U MMOHATAMOIIIEH MPEHOC Ha XapTHja WK
Ha TKaeHWHa 0e3 MpPaKTHYHO LpTambe Ha KOHTYPHUTE HA KPOJHUTE JIEJIOBM Ha TKaeHWHaTa. KpojHaTa ciimka nma
JMPEKTHO BIIMjaHue BP3 IOTPOIIyBavYKaTa Ha TEKCTHIHNOT Marepujai (Zhezhova, Demboski, Srebrenkoska, Jordeva
& Longurova, 2019). MckopucreHocTa Ha KpojHaTa ClinKa Bo % ce mpecMeTyBa M0 CJISTHHOB U3pa3:
A

Iys = ﬁ- 100 (1)
Apy-HeTo NOBpIIMHA Ha KpOjHATa CIMKa (TOBPIIMHATA IITO ja 3adakaaT KPOjHHUTE JICJIOBHN)
Ap-6pyTO NOBPIIMHA IOBPLIMHA HA KPojHATA cuKa (Ag = Lys + Sk, Lxs-n0mkuna, Sy -mmmpuna) (Risteski, 2018).
Mertykpojaara 3aryba Bo % ,l1ak, MOXe Ja ce IpecMeTa Ha CIISTHHOB Ha4nH:
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Ag_Ay

Ameg = T -100 (2)
[MoTtpouryBaukaTa Ha MaTepHjaIOT MOKEME JIa ja IpecMeTaMe Ha CJICJIHUOB HauKH:

Lgs = n(LgsKze + AL) (3)
Kane mto Lig € nomkiHa Ha KpojHaTa ciauka AL -I0/DKWHA HA TOATOKOT Ha TIOYETOKOT M KPajoT Ha KpojHaTa
ciuka (10-15 mm, 0HOCHO 3a TKACHWHHM CO eNacTaH win mwieteHuHu 20-30 mm), K -KoeuIMeHT KOj ce OIHeCyBa
Ha 3ary0aTa Ha MaTepHjaloT IpH Kpoeme, n-0poj Ha cioeBr Bo HacnaraTa. KoedunueHToT Ha 3ary0a e:

Kiz= KostKoptKpo (4)

Kps-koedurreHT Ha 3aryda Ha MaTepHjaji Hopaay OCTaTOLH BO posHarta Bo %, Kp-koeduuneHT Ha 3aryba Ha
MaTepHjasioT 3apajy OTCEUSHH HITH NPEKIIOTIEHH ClI0eBHU BO %, Kjo-KoeduieHT Ha 3ary0a mopaay JOKpojyBambe Ha
omTeTeHu kpojuu aenoBu Bo % (Tehnoloski process krojenja, 2018).

3. EKCIIEPUMEHTAJIEH JAEJI

[Ipenmer Ha aHanm3a ce KEHCKH NMAaHTAIOHH (cimka 1) co IBa mpemHW KocH I[1eOOBH, N1Ba 3aQHU MACITyJTHPaHU
11e00BH U 10 exaHa OpycHa, JIEBO M JECHO O]l TOJTHATA WBHIIA HA I10jacOT IO MOYETOKOT Ha 3amgHuoT 1ed. [Tojacor e
u3paboTeH of 6 Jiena, Mo TPYU HABOPEUIHU M BHATPEIIHH, CO V U3pe3 BO 3a[Ha CPEAHHA, KOIUYe U AyITYe Ha MpeaHa
cpeArHa, Kako M momMomieH korerl. IInui co maTeHT W yKpaceH LITEN T'd CIOjyBaaT ABETE MPEIHUIM BO MpEaHA

cpemunaa. Kpojot ce cocrom on 18 kpojHH AenoBu o TiaBHAaTa TKaeHWHA M ymTe 6 on mocraBa. lllupuHaTta Ha
IJIaBHaTa TKacHUHa € 149 cm.

Cnuxa 1 Ckuua na mooen 5226-00

Hanorot e co 6apame on 707 napunma naHtanonu (tadena 1), co roleMUHCKa 3acTaneHocT oj] 32-46 1 T0JDKUHCKA
3acrarenoct o1 30 u 32 unum (1 inch =2,54 cm).

Bo npBuoT cityuaj e n3paboTeH KpoeH IUlaH 3a n3paboTka Ha KpojHU ciukd (cimuka 2,3,4,5) co 1 u 2 rosemMuHH.
Pacriopenior Ha KpoOjHUTE [1€JIOBH BO OBOj CIJIy4aj JaBa ITOHW30K IPOLEHT Ha HMCKOPHCTEHOCT HA TKAacHWHATa,
OJTHOCHO MCKOPUCTEHOCTa Ha TKaCHWHATa BO OBOj ClIy4aj € okoiy 82,9%, mTo aBTOMAaTCKH 3HauM AeKa MPOIEHTOT
Ha HEHCKOpHWCTeHa TkaeHWHa Wiy otnax € 17,1%. CpemHuoT TPOIIOK 3a €lEeH Map MaHTAJIOHH BO OBOj CIy4aj
n3Hecysa 1,19 m.
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Tabena 1 Benuuuncku pacnopeo 3a pavomen nanoz 140403/01 (Pants size chart for order 140403/01, 2023)

BrynHo
JacraneHu 3acTaneHu ronemMuHHU BO Hanorot napumisa
[OMHMHK BO cnopep,
Hanorot 32 34 36 38 40 42 44 46 LOMEUHA
L2 30" 6 21 37 46 40 30 15 7 201
L3 32" 12 62 100 118 96 73 41 4 206
BrynHO napunka 18 33 137 1le4 136 103 14 10 707
cnopeg ronemMmHa

Cnuxa 2 Kpojna chuxa D5226D26A4-3638L3-0

[res——
o DR [aom s w0 | oo | e s | [ | o
e AN = W D N [ o % [sel

Ap=2,3629 m, Ay=1,9713 m;
=L9713 4 100=83,43%:

KS™3 3629
2.3629-1,9713
Apeg = ———— x100=16,57%
2,3629

2,3629 x 100 = 236,29 m

Cﬂuka 3 Kpojna cauka D5226D26A-40L3-0

1=
{=="TU R/ EY I I N N 1 O —— T — B s = R
TR i i e i T A O L QI

CJmKa 3 Kpojna cnuxa D5226D26A-3440L3-O

B e - l,_,

Vi O T 2.
e, 2L D)) e O==S

o R G e - | o am | g i | e @

g = ah om AR e | e i

Ap=2,359 m, Ay=1,969 m;
1,969

Iys=5es x100=83,47%;
2359 1969
Ameg = 222222 x100=16,53%

2,359 x 62 = 146,258 m

CJmKa 4 I(polua cuKa D5226D26A 34L.2-0

1 111 0eolldseas
B e S S e NS R e T P P

Ap=1,2783 m, Ay=1,0355m ;

Is=1522>x100=81,01%;
12783 1,0355
s e = 0,
Ameg = = x100=18,99%

1,2783 x 34= 43,462 m
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Ap=1,1779 m, A4,,=0,9082 m;

1,(5_09082 x100=77,11%;

1, 1779 0 9082

Ameg = x100=22,89%
1,1779
1,1779 x 21 = 24,736 m
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Bo BropHOT city4yaj n3paboTeH € KpoeH IUIaH 3a KPOjHHU CIMKH BO KOW C€ BKJIOIEHU KpPOjHHUTE JenoBH Ha 3,4 u 5
rOJIEMUHH BO €IHA KpojHa ciuka (ciuka 6,7,8,9). EBuneHTHO € ieka Bo 0BOj ciy4aj cMe Jo0uie moaobap pacmopen
Ha KPOJHHUTE JEIOBM BO KpPOjHATa CIMKA, a CO TOA, CEKAKO, W I0J00pa MCKOPHUCTEHOCT o aypH 85,4%, moman
MIPOIICHT Ha OTIajg o camo 14,6% 1 omMait cpeieH TPOIIOK 3a 3paboTKa Ha €IeH Map MaHTAIOHH.

SJ_mKa 6 Kpojua cnuxa D5226D26A43436384042L30 Cnuxa7 Kpojna cnuxa D5226D26A3840L23844L30
i smor— S— e : :

Ap=5,8541 m, Ay=4,9958 m; Ap=4,7264 m, Ay=4,0368 m;
KS-::ijxmo 85,34%: IKS-jjjéjxwo 85,41%:
Ameg = 22222 X100=14,66% Ameg = “2222 %100=14.59%
5,8541 x 62 = 363 m 4,7264 x 40 = 189.056 m

CJmKa 8 Kpolua cauxka D5226D26A3642L23640L30 Cﬂuka 9 Kpojua cuKa D5226D26A3 444L238L30

LR

—g
gl 2o R e 2l TN
LU, Rl el e

st

135
¥
§
#
HE
t
{
H
8

Ap=4,6387 m, Ay=3,9586 m; Ap=3,458 m, Ay=2,95 m;
Ks_j 2 x100=85,34%; 1,(5_& x100=85,31%:
Ameg = % x100=14,66% Ameg = % x100=14,69%
4,6387m x 30 = 139,161 m 3,458 x 15 = 51,87 m

4. 3BAKJIYUYOK

TecHa e moBp3aHOCTa Ha KPOjHATa CIMKA CO IOTPOIIyBayKaTa Ha TEKCTWJIHHOT Marepujai. Bumor Ha kpojHaTa
CIMKa MOXXE Jia ja 3rojeMH, OJHOCHO Jia ja HaMaJld IIOTpOIllyBauKaTa Ha TEKCTHJIHHOT Marepujail. Bo
€KCIIEPUMEHTATHHOT JIeJ CIMKOBUTO € IPUKaXKaH €eH MCT HaJIOT CO JIBa Pa3jIMYHU KpojHU pacnopeau. Y Bo nBara
ciryyan € pabOTEHO O MCTa TKaGHUHA CO MAEHTHYHA IIMPHHA. Bo PBHOT City4aj BKIOIMYBambeTO Ha KPOJHUTE CIIMKU
e co 1 u 2 roneMuHu BO €JHA CIIMKA, @ BO BTOPHOT, KPOjHU CIUKH co 3,4 n 5 ronemMunu. Bo npBuoT ciyyaj nma
cpeneH tpowok oA 1,19 m mo mapye. Bropuot e ox co cpenen tpomok on 1,17 m no napue u 2,5% mnorosiema
HCKOPHUCTEHOCT Ha TKacHWHaTa. 3Ha4yM, €BHAEHTHA € pa3jiiKaTra Ha CPEeIHHOT TPOLIOK M HCKOPHUCTEHOCTa Ha
TKacHWHAaTa BO JBara ciydyad. [loman e CpesHHOT TPOIIOK M TOTOJEM € IPOIEHTOT HAa HCKOPUCTEHOCT Ha
TKaeHWHaTa BO BTOpUOT ciiy4aj. Ui Bo Opojku, Toa O6u Ouno 14,14 m moBeke moTpolieHa TKaeHHHA Of Koja Ou
MOJKeJIe J1a Ce CKpojaT yIuTe IUTyc 12 mapuuma MaHTaJIOHH M JOIOJHHUTENHO 3a 2,5% e HaMalnieH oTtnagoT. Cekako,
Ouzejky IeHaTa Ha TKaeHWHATA MPETCTaByBa NPHOJIDKHO IOJOBMHA OJ BKyIHATa II€HAa Ha IPOM3BOJOT MHOTY €
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BaXHO 1da ce kopuctu edpukacuo (Bilgic & Baykal, 2016). 3atoa MHOTY 4ecTo KpOjHHUTE Haclard 3a OCHOBHA
TKAaeHUHA CE IOJITH U CO MaJ OpOj Ha CIIOCBH.
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