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KuiBchkuil HalliOHAIBHUN YHIBEPCUTET TEXHONIOTIH Ta qU3aiiHy

CTPYKTYPA IPOTPAMHUX MOAYJIIB TA ITPOLUHELYP KOMH’IOTEPHOj
IMPOI'PAMM U1 OCHOBHUX EJIEMEHTIB CUCTEMM IIPH PEAJII3ALII
AJITOPUTMY PEKYPCII

Ha ocHosi peanizayii anzopummy pekypcii po3pobseHi Modyai ma npoyedypu Komn'romepHoi npoepamu 04s
BU3HAYEHHS HAMsIZy HUMKU 8 po6oHill 30HI MEeKCMU/AbHUX MA MPUKOMANCHUX MAWUH Yy 8UNAOKY 8UKOPUCMAHHS PI3HUX
munie npucmpoig 0451 3a6e3neveHHs HAMsZy MA HANPABASIYUX eneMeHmMi8 y popMi YUAIHOPUYHUX NOBEpXOHb Mma
nosepxomv y gpopmi mopa. Illpedcmasseni npoepamti modyai ma npoyedypu 0451 BUSHAYEHHS] HAMSI2Y, NPU BUKOPUCMAHHI
OCHOBHUX esleMeHmMIg 0151 3a6e3neveHHs] Hamsi2y ma Hanpae/siyux ejemeHmis y dopmi yuaiHOpuyHUX nogepxoHs ma
nogepxoHv y opmi mopa cucmemu nodavi HUMKU HA MEKCMU/JAbHUX Md MPUKOMANCHUX MAWUHAX, KOMN'IOMepHOi
npozpamu peanizayii anzopummy pexypcii. [lpedcmasseni npoepamti Modyai ma npoyedypu Komn'romepHoi npozpamu 05
BU3HAYEHHs1 HAMsi2y 8 po6OoYUill 30HI HA MEKCMU/AbHUX MA MPUKOMANCHUX MAWUHAX 3 YPAXY8AHHAM diamempy nepemuHy
HUmku, ii gpisuko-mexaHivHux esiacmueocmeti 01 WUPOKO20 CNeKMpy KOMNJAEKCHUX HUMOK ma npsixci. [IpoepamHumu
MOQYASIMU hepedbayeHa MOXCAUBICMb 3a80AHHS 3AKOHY 3MIHU diaMmempy nepemuHy HUMKU y 8Uu2/s0i 2apMOHIYHOT PyHKYIT
a6o dosinbHill PyHKYIT Kopucmyeaua 3 BUKOPUCMAHHIM 3860POMHUX NO/IbCLKUX 3ANUCI8 Y 8U2/10i mpaHcasmopa.

Karuosi caoea: komn’romepHa npozpama, hpoyedypu, aa20pumm pekypcii, npozpamui Modyi, Humka, waiiboguii
Hamsizy8ay HUMKU, MpaHcAsmop.
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STRUCTURE OF SOFTWARE MODULES AND PROCEDURES OF A COMPUTER PROGRAM FOR THE BASIC
ELEMENTS OF THE SYSTEM IN THE IMPLEMENTATION OF THE RECURSION ALGORITHM

Based on the implementation of the recursion algorithm, modules and procedures of a computer program for determining the
tension of the thread in the working area of textile and knitting machines in the case of using different types of devices to provide tension and
guide elements in the form of cylindrical surfaces and torus surfaces. Software modules and procedures for determining tension, using basic
elements to provide tension and guide elements in the form of cylindrical surfaces and surfaces in the form of a torus of the thread feed
system on textile and knitting machines, a computer program for the implementation of the recursion algorithm. Software modules and
computer program procedures for determining the tension in the working area on textile and knitting machines, taking into account the
diameter of the thread, its physical and mechanical properties for a wide range of complex threads and yarns. The software modules provide
the possibility of setting the law of changing the diameter of the thread in the form of a harmonic function or an arbitrary function of the
user using inverse Polish records in the form of a translator.

Simple textile and knitting machines are associated with the elimination of thread breakage. This negatively affects the
productivity of textile and knitwear machines, reduces the quality of textiles and knitwear. The main parameter of optimization of the thread
feed system on textile and knitting machines is the minimum required tension in the working area. The breakage of threads during
processing on textile and knitting machines is due to the imperfection of the thread feeding system on technological machines and its
components. The largest number of breaks falls on the area of different types of devices to provide tension and guide elements in the form of
cylindrical surfaces and surfaces in the form of a torus. Studies of the influence of the design of different types of devices to provide tension
and guide elements in the form of cylindrical surfaces and surfaces in the form of a torus on the conditions of their interaction with the
thread taking into account its uneven cross-sectional diameter are important in determining tension in the working area. The thread tension
increases when passing through the refueling zones of the thread supply system on textile and knitting machines. This increase is due to the
interaction of the thread with different types of devices to provide tension and guide elements in the form of cylindrical surfaces and surfaces
in the form of a torus. The maximum value of tension will be in front of the working area of technological machines. Minimizing the tension
in front of the work area is important for improving technological processes from the standpoint of improving the productivity of
technological machines and product quality. Thus, the topic of this article is relevant, which is important for improving the system of thread
supply on textile and knitting machines, the design of existing types of devices to provide tension and guide elements in the form of cylindrical
surfaces and surfaces in the form of torus.

Development of special computer programs for determining the tension in the working area of textile fabric and knitwear on
textile and knitwear machines allows you to quickly determine the necessary technological parameters, to adjust both the structure and
components of the thread feed system on technological machines to obtain the minimum required tension in the working area of the
formation of textile fabrics and knitwear.

Objects and methods of research. Various types of devices for providing tension and guide elements in the form of cylindrical
surfaces and surfaces in the form of a torus are an integral part of the thread feeding system of textile and knitting machines. The
imperfection of the design of different types of devices for providing tension and guide elements in the form of cylindrical surfaces and
surfaces in the form of a torus on technological machines leads to fluctuations in the tension of the thread during its processing and violation
of the technological regime. The theoretical basis for solving scientific and technical problems are the works of leading scientists in the fields
of technology of textile and knitwear production, textile materials science, thread mechanics, elasticity theory, mathematical modeling.
Theoretical and experimental research uses methods of theoretical mechanics, resistance of materials, experimental planning and statistical
processing of research results.

Keywords: computer program, procedures, recursion algorithm, software modules, thread, thread washer, translator.

Beryn. Akmyansnicme. IIpocToi TEKCTUIIBHUX Ta TPUKOTAXKHUX MAIIWH IOB'S3aHI 3 JIKBiJaLli€r0 oOpHBY
HUTKY. lle HeraTMBHO BIUIMBAa€ Ha NPONYKTHBHICTh TEKCTHJIBHUX Ta TPUKOTOKHUX MAlIWH, 3MEHINYE SKICTh
TEKCTHJILHOTO TTOJIOTHA Ta TPUKOTAXXHUX BUPOOIB. ['0JJOBHHM MapamMeTpoM ONTHMI3allii CHCTEeMH IM01adi HUTOK Ha
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TEKCTHJIBHUX Ta TPUKOTAXKHUX MAIIMHAX € MIHIMaJbHO HEeOOXimHuil HATAr B pobouiit 30Hi [3, 6-10]. O6puBHicTH
HHUTOK IIpU MepepoOlli Ha TEeKCTHIIBHUX Ta TPUKOTAKHUX MallMHaX IOB’s3aHa 3 HEJOCKOHAIICTIO CUCTEMH MoJavi
HUTKH Ha TEXHOJIOTIYHMX MAaIWHaX i ii ckmamoBux enementiB[3]. HaitGinbire gwmcino oOpuBiB BHIAIa€E Ha 30HY
po3TalryBaHHA PI3HAX THITB TPUCTPOIB IS 3a0E3MEUeHHS HATATY Ta HANpPaBILIIOYNX €JEMEHTIB y ¢opmi
[WJTIHAPUYHUX TTIOBEPXOHL Ta MOBEPXOHB ¥ (Gopmi Topa [4-12]. JlocmiKkeHHS BIDIMBY KOHCTPYKIIii Pi3HUX THIIB
NPUCTPOiB [JIsi 3a0e3MedeHHs HATATY Ta HAMpPaBIIOYMX €JIEeMEHTIB y (opMi MIIIHAPUIHUX ITOBEPXOHb Ta
MOBEPXOHb Y (hopMi TOpa HAa YMOBH iX B3a€MOJIl 3 HHUTKOIO 3 YpaxyBaHHAM Ii HEPIBHOMIPHOCTI MO miaMeTpy
TIOTIEPEYHOTO MEPETHHY MAlOTh BaXKJIMBE 3HAUCHHS TIPU BU3HAYCHH] HATATY B po6ouiit 30wi[3, 10-12]. Harsar autku
30UIBIIY€EThCS TPH TEPEeXoJi IO 30HAaX 3alpaBKM CHCTEMH IMOJadyli HUTKM Ha TEKCTHIbHHUX Ta TPUKOTAKHUX
MammHax. [le 30iapnIeHHs: 00yMOBJICHO B3a€MO/IEI0 HUTKH 3 PI3HUMH THUIIAMH MIPUCTPOIB JUIsl 320€3IeUeHHs HATATy
Ta HAMPABIIIOYHMX CIEMEHTIB y GOpMi HUITIHAPHIHUX IOBEPXOHB Ta TIOBEPXOHB Y (opmi Topa [3]. MakcumanbHOTo
3HA4YEHHS HaTATy OyJie mepes podouoro 30HOK TEXHOJOTTYHHUX MalluH. MiHiMI3allis HaTATy nepes pododoro 30HOI0
Ma€ BaXKJIMBE 3HAYEHHS JUI YIOCKOHAJIEHHS TEXHOJOTIYHMX IPOIECIB 3 MO3MLII MiJABUINEHHS IMPOXYyKTUBHOCTI
TEXHOJIOTIYHHAX MaIIWH Ta SKOCTI MPOAYKII IO BUITYCKa€ThCA. TaKuM YHHOM, TeMa JAaHOI CTaTTi € aKTyaJIbHOIO,
KA Ma€ BAXIMBE 3HAYCHHSA VISl YIOCKOHAJCHHS CHCTEMH II0Jadi HUTOK Ha TEKCTHIBHHX Ta TPHUKOTAXKHHX
MaIliHaX, KOHCTPYKIII iICHYIOUHX THINB NPHUCTPOIB Ul 3a0e3NeUeHHS HATATY Ta HANPABILSIIOUMX €JICMEHTIB y
(hopMmi HUTIHAPUYHKUX TOBEPXOHb Ta MOBEPXOHb y hopmi Topa [4-11].

Po3pobka coemialbHUX KOMITIOTEpHUX mporpam [1, 2] Ui BH3HAYeHHs HATSICy B po0O4ill 30HI
(opMyBaHHS TEKCTWJIBHOI'O MOJIOTHA Ta TPHKOTOKHUX BUPOOIB HAa TEKCTHIBHUX Ta TPUKOTAKHUX MAIIUHAX
JIO3BOJISIE OTNEPATUBHO BHM3HAYaTH HEOOXiJHI TEXHOJOTIYHI TapaMeTpH, IMPOBAIUTH KOPEryBaHHS, SK camol
CTPYKTYPH TakK i CKJIaJOBUX KOMIIOHEHTIB CHCTEMH I10/1a4i HUTKH Ha TEXHOJOTIYHHMX MallMHaX JJIsi OTPUMAaHHS
MiHIMQJIFHO HEOOXiHOrO HaTATy B poOo4iil 30HI ()OPMYBaHHS TEKCTHIBHOTO IMOJIOTHA Ta TPUKOTAKHUX BHPOOIB
[3, 4-12].

O6'exmu i memoou Oocnioxcenns. CKIaJOBOIO YAaCTHHOIO CHCTEMH I10Jladyi HHUTKH TEKCTHJIBHUX Ta
TPUKOTA)XXHUX MAIIUH € Pi3HI TUMH MPHUCTPOIB Ui 3a0€3MEUCHHs HATATY Ta HAIPaBJIAIOYMX E€JIEMEHTIB y Qopmi
ITIHAPUYHUX ITOBEPXOHb Ta IMOBEPXOHb Y popMi Topa. HemockoHamICTh KOHCTPYKINT Pi3HUX THITB IPUCTPOIB IS
3a0e3MeueHHs HATATY Ta HAaIPaBIIIOYNX eEMEHTIB y (GopMi IUTIHAPHUIHIX IIOBEPXOHB Ta MMOBEPXOHb ¥ POopMi Topa
Ha TEXHOJIOTIYHMUX MAallMHAX NPH3BOIUTH A0 KOJMBAHHS HATATY HUTKH B Hpoleci il mepepoOKd Ta MOPYLICHHIO
TEXHOJIOTIYHOTO pEeXHMy. TEOpPeTHYHOI0 OCHOBOIO NpW BHUPINICHHI HAYKOBO-TEXHIYHOI MpoOjeMu € Tparli
NPOBIHUX BYCHHX B Taly3iX TEXHOJOrIT TEKCTWIBHOTO Ta TPUKOTA)KHOTO BHPOOHMUTB, TEKCTHUIHLHOTO
MaTepiaJo3HABCTBA, MEXaHIKM HHUTKH, Teopil NPYXHOCTi, MaTeMaTHYHOrO MOJCIIOBaHHSA. Y TEOPETUYHUX Ta
EKCIIEPUMEHTAIBHUX JOCIIKEHHSIX BUKOPHCTAHO METOJM TEOPETUYHOI MEXaHIKH, OIOpY MaTepiajiB, MJIaHyBaHHS
EKCIIEPUMEHTY Ta CTATUCTHYHOT 00pPOOKHU pe3ysbTaTiB JOCIIKEHb.

IMocranoBka 3aBmpanHst. Ha ocHOBI peanizanii aaroputMmy pekypcii po3poOUTH MOyl Ta MpOLEAypH
KOMIT' FOTEPHOI MPOrpaMu Jyisi BU3HAYEHHS HATSATY HUTKUA B POOOYid 30HI TEKCTUJIBHUX Ta TPUKOTAKHHUX MAIIUH Yy
BUIIAJIKy BUKOPUCTAHHS PI3HUX THUIIB IPUCTPOIB ISl 3a0e3MeueHHs HaTATy Ta HANPABISIIOYHUX eJIEMEHTIB y (opMi
LMJTIHAPUYHHUX TIOBEPXOHB Ta IIOBEPXOHB Y HOpMi Topa.

OcHoBHa yacTuHa. ['0J0BHA opMa KOMIT FOTEpHOI IpOrpaMu IpeacTaBiIeHa MoayeM unit Unit2, na sxii
posramoBate ronopue Mento MainMenul: TMainMenu. B ronosHomMy MeHi0 po3ramioBaHi Tpu kommoHeHta N5:
TMenultem, N6: TMenultem, N7: TMenultem ocHOBHHX eJeMEHTIB U 3a0e3MeUeHHs HATITY Ta HAIlPaBIISIOYHX
€JIEMEHTIB Y (GOpMi IITIHAPUIHAX TOBEPXOHb Ta MTOBEPXOHB Y (POPMIi TOpa CHCTEMH ITOIa¥i HUTKU Ha TEKCTIIIHHIX
Ta TPUKOTAXXKHUX MamuHax. Ha puc.la npeacraBineHuit KoMnoHeHT s HatsryBadiB HuTkA N5: TMenultem, skuit
BKJIroyae yotupu mporenypu: procedure N19Click(Sender: TObject) — mms maiibooro naTsrysaua; procedure
N20Click(Sender: TObject) — ans rpeGinuatoro Harsrysada; procedure N21Click(Sender: TObject) — ms
nanblboBoro Hatsrysaua; procedure N45Click(Sender: TObject) — mns marsrysaua xopucTyBaya. Ha puc.16
NPE/ICTABJICHUI KOMIIOHEHT Juisi KommeHcatopiB Hatsary N6: TMenultem, skuii Brimo4ae m'sTh NpOLELYp:
procedure N22Click(Sender: TObject) — s xommnencaropa 3 mai6amu; procedure N23Click(Sender: TObject) —
Uit komreHcaropa 3 manbismu; procedure N24Click(Sender: TObject) — mis rpeGiHuaToro KoMIeHCATOpa;
procedure N25Click(Sender: TObject) — ms TpyOuactoro komnencatopa; procedure N46Click(Sender: TObject) —
JUIL KOMIIEHcaTtopa KopucTyBada. Ha pwuc.lB mpencraBieHMH KOMIIOHEHT Jisi HampsiMHOro eneMeHty N7:
TMenultem, sikuit Bxirouae agi npouenypu: procedure N26Click(Sender: TObject) — mist HanpsIMHOT 3 paaiaibHUM
oxormteHnsm; procedure N27Click(Sender: TObject) — ass HanpsiMHOT 6€3 paialbHOrO OXOIUICHHS.

____________ Hararysau Komnencatop Hanpamua Otpumani pesynstatn

WaiiBoenit 3 paaianbHUM OXOMNEHHAM

S i bBe3 pagianbHOro oxonnexHs

MpebiHuaTuii 3 nansusmmn

Manbuposnit Tpebinyatuii

1 PPO

Tpy6uactuit e

Kopucrysaua

Kopuctysaua

Puc.1. KomnonenTn rosioBHoro mero MainMenul:
TMainMenu moayas unit Unit2: NS: TMenultem, N6: TMenultem, N7: TMenultem
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Martemaruute 3abe3neyenns nporeaypu procedure N21Click(Sender: TObject) mae Burnsia

r+ry
r

PL = Ro[1-——11(1-eHs71 )]o?Ka SINP 1 T2 (1 _et72 )], @

ae M3 ,H4 - xoedillieHTH TepTs BiANOBIAHO MK HHUTKOIO Ta MOBEPXHEI0 OTBOPIB Ta HANpPaBISIOYOTO

uuIiHApy(naneud); ¥1,)2 - KyTH OTMHAHHS HMTKOKO HANpaBlAI0YUX NOBEPXOHb OTBOPIB HAa BXOMi Ta BHUXOAI 3

HaTATYBaua HUTKH; K - KilbKiCTh MOBHHX OGEpTiB HUTKHM HABKOJIO HAIPABJISIOUOTrO MUIIHAPY; @ - KyT Haxuiy Bici

HUTKH IO YTBOPIOIOYiil HANIPaBISIFOUOTO HITIHAPY.
Maremarnune 3a6e3nedenns nporeaypu procedure N24Click(Sender: TObject) mae Bursin

2
Pﬁna:mg—mil—ch—%sma—ujgama@“W—D, )

dt dt
ne Y - BepTHKalbHA opAuHata; C - KoedilieHT, BPaXOBYIOUMH BIUIMB (OPMH IONEPSYHOTO IEPETHHY
HOpLIHSA HA CHIy OIOPY; /I, - KOe]illieHT TepTs MiX INTOBXa4yeM IIOPIIHS Ta BEPTHKAIbHUMH CIIPIMOBYBadaMu;
Po' BXiHUH HATAT HUTKH; [/, - Koe(illieHT TepTs MiXK HUTKOIO Ta IMIiHIPHYHOIO HANPIMHOIO; 20 - KyT

OXOIUICHHSI HUTKOIO [MIIHAPUYHOT Hanpsimuof; { - uac.
Maremaruute 3a6e3neuenns nporeaypu procedure N27Click(Sender: TObject) mae Burisig

Bi a
R.+r SR,
( j ) (esm,l}jl:!I _1)]+ B

[R; +r(1-5,))] 2R, +r(-5)F |

Pa=RL+ ®)

ne Pi+1 — HaTAT HATKM MHICHA | KOHCTPYKTHBHOTO €IEMEHTY ; Pj — HaTAr HUTKH JI0 j KOHCTPYKTHBHOTO
elieMeHTy; Rj — pajiiyc KpHBU3HM MOBEPXHI ] KOHCTPYKTHBHOTO €NIEMEHTY; Jdgj — II04aTKoBa JedopMallis MepeTHHy
HUTKU TP HaOIraHHI Ha j KOHCTPYKTUBHHI €leMEHT; Jj — KiHleBa AedopMallisi MepeTuHy HUTKH NpH 30iraHHi 3 |
KOHCTPYKTHUBHOTO €JIEMEHTY; fj — KyT palialIbHOr0 OXOIUICHHS HUTKHU IOBEPXHEIO | KOHCTPYKTUBHOTO SIIEMEHTY; (]
— peaJbHUI KYT OXOIUICHHS HUTKOIO | KOHCTPYKTHBHOTO €IEMEHTY.

Ha puc.2a npencrasnennii Mmoaynb unit Unitl3 mis manbinpoBoro HaTsryBada Ipu peaiizamnii npouexypH
procedure TForml13.Buttonl1Click(Sender: TObject). Ha puc.26 mnpeacrasnenuii momyns UNit Unitle s
rpebiHuaToro KoMIeHcaropa npu peaiisaii nporemxypu procedure TForm16.Button1Click(Sender: TObject).

MansysoBud HaTarysau Komnencarop rpesingarii
/
P H

) 7 3 <t
>
Beeais o sty rveomch v 20 1RGP NP DA, PR o “? ;  ——
7 7
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a 0

Puc.2. Moayai komn’rorepHoi nporpamu unit Unitl3 ta unit Unitl6

Ha puc.3a,0 npencrasneni rpagiuni obpasu mpu BukoHaHHI oneparopiB FP1:=InputBox Ta R:=InputBox
npu peanizauii npouexypu procedure TForm2.N27Click(Sender: TObject), sika BinnoBigae 3a BUSHAUCHHs HATATY
HUTKY TIPH B3a€MOJIi 3 IMIIHAPHYHOIO HANPSMHOK y BHIAAKY 0€3 paaialbHOTO OXOIUICHHS. B 1miil mponemypi
BKIageHa mpoueaypa procedure V1(var F:Real;X,P0,BSLN,RN,E1IN,BGN,FP,AT,BT,R1,d0kt,V11:Real) s

BU3HAUYCHHA KOpeHiB CUCTEMU TPAHCHECHACHTHUX piBHHHL.

FP= R=
[0.35 1.1

Puc.3. Oneparopu FP1:=InputBox Ta R:=InputBox moayJist komn’1otepHoi nporpamu unit Unit2

Ha puc.4 npencrasneHi po3paxyHKH Harary OaBOBHSHOI mpsbki 27,6 TEKC Ha TEKCTHIIBHIA MaIlinHI 11
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BUIAJKY TPhOX 30H 3 MNalbIIbOBUM IPHCTPOEM JUIS HATATY, rpeOiHYaTHM KOMIIEHCATOPOM Ta HaIpsIMHOI Oe3
panianbHOro oxoruieHHs. [ToyatkoBuil HaTar npuiimascs piBHuM 5 cH. TIpomixkHi 1aHi npeacTaBieHi y BiIIOBIIHIX
BikHax (hopMm Ha puc.2a,0 Ta puc.3a,0. AHasi3 OTpUMaHUX Pe3yNIbTATIB MOKA3aB, III0 HATST 3POCTAE Bil ImMepmIoi 10
TpeThoi 30HM 30HH. Ha okpewmiil miarpami mnpencTaBiieHi pe3ynbTaTH 3MIiHH BiTHOCHOTO HATATy IO 30HAX.
Haiibinpime 3pocTaHHS BiZHOCHOTO HATATY CIOCTEPITa€ThCS y TPETid 30HI, /16 Mae Miclle B3aEMOJiS HUTKH 3
HaIPSMHOIO BEJIUKOI KPUBHHH.

arenoei gani Obpanna mumcn  Tobwuma neperuny  Brianwii watsr  Motepian nenpsnnei  Hararysau  Komnencetop Henpamma  Otpmmar pesynsrari
Saranewi pesyneTami

1siva waTACY 10 30MAM
1]

I8 BEAOCHOTO HATATY 10 SOHAM

P= 35 v X7

|P= 2226811045 " 10

|Po- “tasessto20 3 228 | -
|Bes pagiamemoro oxonneres (Yelow) - 3 5 3 R r_’ 0|
iPli 10)= 2337811045 NP

FO(110)=  22.26811045

< >
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Puc.4. Pe3yabTaTi po3paxyHKy HATATY 6aBOBHSIHOI NPsEKi B podoyiii 30Hi

BucnoBku. Ha ocHOBI peanizanii anropurmy pexypcii po3po0ieHi Moayiii Ta mpoueaypy KOMIT I0TepHOT
NporpamMH Jjisi BU3HAYCHHS HATATY HUTKM B pOOOYIM 30HI TEKCTWIBHUX Ta TPUKOTQKHUX MaIIUH y BUIAIKY
BUKOPDHCTAaHHS PI3HUX THIIIB INPHUCTPOIB Ui 3a0e3leueHHs HaTIry Ta HampaBisIOYMX eJeMeHTIB y ¢dopmi
IWIHAPUYHUX TMOBEPXOHb Ta MOBEpXOHb Yy (opmi Topa. IlpencrasieHi mporpamHi MOIyJi Ta MPOLEAYPH A
BU3HAYCHHS HATATY, NPH BUKOPHCTaHHI OCHOBHMX EJIEMEHTIB JUIsd 3a0€3NeueHHs HATATy Ta HaIpaBIITIOYUX
€JIEMEHTIB Y (OpMi IITIHAPUIHAX ITOBEPXOHb Ta MTOBEPXOHB Y (POPMIi TOpa CHCTEMH ITOIa¥i HUTKU Ha TEKCTIIIHHIX
Ta TPUKOTQXHHMX MaIlMHAX, KOMII'IOTEPHOI MporpaMu peainisauii anmroputmy pexypcil. IlpencraBieHi nporpamsi
MOAYJi Ta NPOLEIYPU KOMII'IOTEpHOI MpOrpaMH Ul BU3HAYEHHS HATATY B poOOUiil 30HI Ha TEKCTHIBHHX Ta
TPUKOTQXKHUX MAIllMHAX 3 ypaXxyBaHHAM JdiaMeTpy NEpPEeTHHY HUTKHU, 11 (i3UKO-MEXaHIYHHX BJIACTHBOCTEH IS
IIMPOKOTO CIIEKTPY KOMIUICKCHHX HHTOK Ta Hpsiki. [IporpaMHHUMH MOAYyJIAMH Nepen0ayeHa MOMKIMBICTD 3aBIaHHS
3aKOHY 3MiHHU JiaMeTpy MEPETHHY HUTKU y BUIIIAII TapMoHIYHOI QyHKIIT a00 HOBUNBHIN (yHKIII KOpHCTyBaya 3
BUKOPHUCTAHHSIM 3BOPOTHHX MOJbCHKUX 3aIUCIB Y BUTIISI TPAHCISITOPA.
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