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practical work should be public with the involvement of the entire student audience. This contributes
to increasing the level of activity and assimilation of lecture materials, reducing the number of
unclear questions and errors during the performance of tasks. Interdisciplinary connections are very
important, because the remote form of work in the absence of material and technical base requires
more complex knowledge, especially in the field of modeling the behavior of objects and the operation
of specialized equipment.

So, this work considers the possibilities of implementing modern information technologies for
organizing practical work of students in conditions of distance learning with limited access to the
laboratory base. As an example, virtual laboratory work on the design of a local automatic control
system based on a programmable logic controller (PLC) is presented. The principle of implementing
a control object using mathematical modeling and organizing remote control using SCADA and web
technologies is given.

Keywords: distance learning, technical disciplines, teaching methods, informatization,
independent work, practical experience, virtual laboratory practicum.
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BU3HAYEHHA ITAPAMETPIB BEAYYHUX HIECTEPEHD 3 3SMIHHUM JA1LJTUJIBHUM
PAAIYCOM JIsA CTAHIB XOJIOAHOI MTPOKATKU TPYB

Cmanu x0100H0i NPOKAMKU MPYO WUPOKO 3ACMOCOBYIOMbCA 015 BUPOOHUYMBA BUCOKOAKICHUX
mpy6 8i0n06i0aAIbLHO20 NPUSHAYEHHSL.

B icnyrouux cmanax xon00Hoi npokamku mpyo npumycoeuti Kamarnyui paoiyc € He3MiHHUM i
PisHUM OinunbHOMY Oiamempy 6e0yyoi wecmepHi napu eedyya ulecmepus - Hepyxoma 3youacma
petika, a npupoOHUll Kamaryu padiyc € 3MIHHUM 1 3a1excums 8i0 napamempis pobouoco KoOHycy
Ooegopmyeanusi.

3Hauenns npumycosoeo Kamaryoeo paodiycy NPUUMams Ha NPAKmuyi K cepeoHio 8eIuduUny
Midic diamempom mpyou-3a20mosKu ma oiamempom 20moeoi mpyou i milbKu 8 00HOMY NepemuHi
P0o00H020 KOHYCY 3HAUEHHS NPUMYCOB020 KAMANY020 paoiycy 0yde OOpI6HIOBAMU  3HAYEHHIO
NPUPOOHO20 Kamarnuo2o paoiycy.

B pobomi pozensioacmuvca éapianm 3acmocy8ants 6e0yuux wecmepensb 3 SMIHHUM OLTUTbHUM
PAaoiycom 01 KOHCHO20 HACMYNHO20 3)Y0a wecmepHi 3a 3aKOHOM 8I0N0BIOHO 3 3MIHOI0 NPUPOOHO20
Kamaryoco paoiycy.

Bnepuie 3anpononosano aneopumm pospaxyHkie OinuibHO20 paodiycy KOHCHO20 3y0ys 6e0yuoi
wecmepHi sKUll 3a0e3neyye pieHICMb NPUMYCOB020 MdA — NPUPOOHO20 KAMA4020 paodiycié no
008XCUHI 30HU Oeopmy8aHHs poOOU020 KOHYca 32I0HO 1020 napamempie 0/s Cnocody Kou
0eqhopMyB8aHHsL CMIHKU BUKOHYIOMb HA KOHIYHIU Onpasyi i Koau 0epopmysanus CMIHKU 6UKOHYIOMb
Ha onpasyi 3 KPUBONIHIUHOI MBIPHOTO 1T N0B3008HCHBO20 NPOQINIO.

Ompumani  pezyromamu  nompioui 0na  3abe3nedeHHs OilbW  PAYIOHATBHUX VMO8
Ooehopmysanns mMemany, NOKPAWEHHSI NOBEPXHI NPOKAMAHUX MPYO, 3MEHUIEeHHs 3HOCY NOBEPXHI
PIBUAKIB BANKI8 MA ONPABOK, A MAKONC 01 NIOBUUEHHS MIHCPEMOHMHO20 Yacy poOomu 001A0HAHHS
cmany.

Taxooic ye nompioHO i 01151 NPOEKMYBAHHSL NPU PO3POOYI MOOEPHIZAYIU YU NPU po3pooYi HOBUX
KOHCMPYKYIll CMaHie Xon00HOI npokamxu mpyo.
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Kniouogi cnosa. cmanu xono00Hoi npokamka mpyo, npupoOHull ma nPUMyCcOo8Ull Kamarndull
paoiycu, SMIHHUU OIMUTbHUL PpAdiyc 6e0yYOi WeCmepHi. anlecopumm po3paxyHKie.

IMocTanoBka mpodaemu. CTaHM XOJOTHOI MPOKATKH TPyO IIUPOKO 3aCTOCOBYIOTHCS ISt
BUpOOHMITBA TpyO BigmoBigampHOro mnpusHadeHHA [l]. TexHOMOTris XOJOAHOTrO IUIACTHYHOTO
nedopMyBaHHSI TPYO MHiIBIEpHOIO MPOKATKOK 3abe3redye HEeOOXiHY BHUCOKY SIKICTh MapaMeTpiB
TpYyoO.

Paniyc Touku Ha piBUaKy Bajka, Ji¢ IIBUIKICTh BUXOAY METAIY 3 KaJdiOpy MOPIBHIOE KOJIOBIi
IIBUJIKOCTI TOYKHM piBUaKa BajKa HA3WBAIOTh MPHPOJHUM KaTarouuM paniycom. Ilpupoanuit
KaTalo4uid pajiilyc 3HaXOAUTHCS MXK BEPIIMHOIO piBYaKa BajKa Ta IIHPUIHOIO MOBEPXHEIO BAJIKA.

Pucynok 1 — Cxema npuBoay Beayua IECTEPHS Ta HEpyXoMa peiika Ha Cy4acHHMX CTaHaX XOJIOAHOI
npokaTtku Tpyo [2]

[Ipuponuuii katarouuii paaiyc MOKHA BHU3HA4YaTH 3 JOCTAaTHHOIO TOUYHICTIO 3a CHPOIICHOIO
dhopmyrioro

Rnpk=Ro -0,76Ri

ne, Ro - ineanbHUM pajiyc O0UKH BaJika, 10 JOPIBHIOE MOJOBHHI JlaMeTpa O0UKH BaJjKa ILIFOC
MIOJIOBHHA 3a30pYy MK BaJKaMU IpU MPOKaTII;
Ri - paaiyc xpyryoro nepepizy po60o4oro KOHyCy B MOJOXKEHHI i KJITI, U0 € 3MIHHUM I10
JOBXUHI poOOYOTO KOHYCY.

[Tpupoanuii Kararounii paailyc € BEIMYHMHOIO 3MiHHOIO.

[Ipu ynopi 3yO1us Bexydoi mecTepHi y 3y0elb ecTepeHYacTol peiiky BajlOK MepeKaTyeThest 1
MOBEPXHEIO piBdyaka aeGopmye TpyOy Ha HEpyXOMiil OIpaBIii.

[IpumycoBuil karaouuil paaiyc Hpu IbOMY JOPIBHIOE pajlyCy IUIMJIBHOTO KoJjlia BEIy4dol
IIECTEPHI 1 € HE3MIHHHUM I10 JTOBXHHI X0y KJITi.

3Ha4YeHHs MPUMYCOBOTO KaTar0uoro pajiycy MpUHMAIOTh Ha TMPAKTHII SK CEPETHIO BETHIUHY
MDX JlilaMeTpoM TpyOH-3arOTOBKM Ta JllaMeTpoOM ToToBOI TpyOHu. BubupatoTs Bemydy mIecTepHIO 3
JTUIMIIBHUM JllaMeTpoM ONM3bKUM 3HAUE€HHIO IPUMYCOBOT'0 KaTarodoro pazaiycy. [Ipu nupomy, TiTbku B
OHOMY IIEpeTHHI poOOYOro KOHYCYy 3Ha4€HHs IPUMYCOBOI'0 KaTarodoro pajiycy Oyne J0piBHIOBATH
3HAYEHHIO IPUPOTHOTO KaTarouoro pajiycy. B iHIMX nepeTnHax KiHeMaTH4HI yMOBH Je(hOpPMyBaHHS
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OyIyTh BiAPI3HATHCS BiJl MPUPOAHUX 1 3MIHCHIOBATH JONATKOBUI BIUIMB Ha MPOLIEC MPOKATKH Ta HA
oOna HaHHA.

[ToTpiOHO mHIyKaTH MOXIMBOCTI JJISi MaKCUMAaJbHOTO HAOMM)KEHHS 3HAY€Hb IPUMYCOBOTO
KaTaro4yoro pajiycy /0 3Ha4eHb IPUPOIHOIO y BCIX IEPETUHAX POOOYOro KOHyCy Ae(opMyBaHHS.

AHaqi3 ocTaHHiX gociaigxedb i myOJikauiii. 3apa3 B Ykpaini i B CBITI A7 BUPOOHUIITBA
xoJogHoehopMoBaHuX TpyO 3acTtocoByroTh ctanu Tuny KPW, LG, XIIT [3]. Ha nux cranax
MPUMYCOBUH KaTalouuil € HEe3MIHHUM [0 JOBXHUHI X0y kmiti. lle mpuBOAMTH MO0 MOAATKOBHX
HaBaHTAXEHb Ha IHCTPYMEHT Ta OOJaJHAHHS CTaHy, YCKJIagHIOE Ipouec AehopMyBaHHA 1
MPUBOJIUTH JI0 30UTBIIEHUX BUTPAT.

Bigomi HacTymHi mnpomo3uIlii Mo 3MiHI KOHCTPYKIIM CTaHy CTOCOBHO MPHOIMKECHHS
MPUMYCOBOTO KaTal04oro pajiycy IpUpOAHOMY Yy BCiX MEpeTHHAX poO0OUOro KOHYCY:

- 3aCTOCYBaHHSI PEHOK MiJl KyTOM JI0 JIiHii MPOKATKHU;

- IepeMIIIeHHs 3y0yacToi peKH IiJ] Yac MPOKaTKH;

- 3aCTOCYBaHH IIapu 3y04acTe KoJeco Ta peiika 3 MepeMiHHUM I1aroM 3yOI1iB;

- 3aCTOCYBaHHS EKCIICHTPUYHHX IIECTEPEHb B Mapi 3 HE3MIHHOIO PEHUKOI0;

- 3aCTOCYBAHHSI HEKPYTIIMX 3y0UacTUX KOJIC 3 MEPEMIHHUM AUTWIBHUM pajaiycoM [4].

AuJte 11i mpoTo3uIIil Ha ChOTOIHI HE 3HAMIILIA 3aCTOCYBaHHS.

B po6ori aBTopiB [5] mpencTaBieHO OCHOBHI MOJIOKEHHS 3 PO3BUHYTOIO METOY BH3HAUCHHS
3MIHHUX TapaMeTpiB 3y0uaToi MHapu IIECTepHS - peiika CTaHiB XOJOJIHOI MPOKATKU TPyO uis
3a0e3neueHHs] MPUPOJHOrO Ipolecy NpokaTku. HoBU3HA € HAcTyHOMY - 3HA4E€HHS pailycy
JTUIMITEHOTO KOJIA Ha KOXHOMY 3yOIli 3MIHIOETBCS IO 3aJIe)KHOCTI B BIAMOBITHOCTI JIO 3MiHH
KaTaro4yoro MpUpOHOrO pajiycy.

Auxe B 1i#t poOOTI HEe OyJI0 MPEACTABICHO METOTY BU3HAYEHHS JUTHIIBHOTO PaAlyCy JIsl KOKHOTO
3yOIs Bey4oi IIECTepHi B 3aJ€KHOCTI Bijl MapaMeTpiB npouecy aAedopMyBaHHS 10 JOBXHHI 30HU
00TuCKy poOouoro koHycy aedopmariii.

Meta pociimkenHsa. MeToro CTaTTi € 3B’S3aTH BU3HAYCHHS TUIIBHOTO PAJlyCy KOXKHOTO
3yOlLis BeAy4Oi IeCTepH1 BIAMOBIAHO 3 3HAYEHHSMU HPHUPOJHOTO KaTaroyoro pajiycy 1o JOBXKHHI
30HH 0OTUCKY poOOUOro KoHyca AepopMyBaHHS.

Ile HEoOX11HO B OCHOBHOMY Ui 3a0€3Me4YeHHs OUIbLI pallioHaJbHUX YMOB Je(opMyBaHHS
MeTaly, MOKpalleHHs IOBEPXHI NMPOKaTaHUX TPYO, 3MEHIIEHHS 3HOCY MOBEPXHI piBUaKiB BaJIKIB Ta
OTPaBOK, a TAKOX JJIsl MIJBUILEHHS MIXKPEMOHTHOIO Yyacy poOoTH 001alHaHHS CTaHy .

Takox 11e MOTPIOHO 1 /U1 MPOEKTYBAaHHS NPH PO3pOoOIIl MOJEPHI3aLliil UM MPH PO3POOIIl HOBUX
KOHCTPYKII} CTaHIB XOJIOAHOI MPOKATKU TPYO.

OcHoBHHUIT MaTepian jocaigskeHHsi. OJHMM 3 BapiaHTIB 3MEHIIEHHS pI3HHUII MIiX
MIPUMYCOBHUM Ta MPUPOAHUM KaTarouuMu (Rnpk) paniycamu € 3aCTOCYBaHHS IIECTEPEHb 3 3MIHHUM
JTUTMIBHAM PaiycoM Ul KOXKHOTO HACTYIHOTO 3y0a IIeCTEpHI 3a 3aKOHOM BIJMOBITHO 3 3MiHOIO
MPUPOTHOTO KATAKOUOTO PajIlyCy MO JOBKKHI 30HH OOTHCKY pOO0YOTo KOHYCY pO3KaTKu (puc.2).

IIpu po3paxyHkKax MapaMeTpiB mpolecy JehopMyBaHHS B CTaHI XOJOIHOI MPOKAaTKU
MIPUPOJIHUM KaTarouuil pajalyc Rnpx B 3aJIeXKHOCTI BiJl apaMeTpiB 30HH OOTHUCKY CTIHKH poOO4YOro
KOHYCY J1e(hopMyBaHHS MOJKHA BU3HAYMUTH SIK :

Rnpk = Do/2-(doi/2 + S)) (1)

ne, Do - ieanbHU IiamMeTp Bajka, IO JOPIBHIOE JiaMeTpy OOUYKM BajiKa IUTIOC 3a30p MIiX
BaJIKAMU;

doi — AlamMeTp ONMpaBKHU B MEPETHHI 1;

Si - TOBIIMHA CTIHKU B MEPETHUHI 1
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PucyHok 2 — Po60ounii KOHYC MPOKATKH B MPOIIEC] XOIO0AHOT MiIbIepHOT POKaTKU TPYO: 5, —
JIOBYKHHA JUISHKY 3€BY mojaui; |, — MoBkuHA TIISTHKH peayKyBaHHs; |, — TOBKUHA TUTSTHKH
OOTHCHEHHS CTiHKH; |,p. — TOBKHHA TUITHKH KaTiOpyBaHHS CTIHKH; l«o — MOBKUHA AUISTHKH

KaniOpyBaHHs iaMeTpa; |;.n0¢ — JOBXKMHA 3€BY MMOBOPOTY TPYOU; lion. — NOBKMHA KOHIYHOT YACTHHU
OIPABKH; |pos. — MOBKHMHA POOOUOT YACTHHHU KOHYCa PO3KATKH; |y — MOBKUHA pO3TOPTKH piByYaka [6]

Po3noBcrojkeHi Ba criocoOu Xoa0aHOT mpokaTku TpyO. [lepmuii, konu nedpopmMyBaHHS
CTIHKM BUKOHYIOTh Ha KOHI14HIN onpasui. pyruii, Koau 1egopMyBaHHS CTIHKM BUKOHYIOTH Ha
OTpaBIi 3 KPUBOJIIHIIHOIO TBIPHOO 1i MOB30BXHBOTO MPOPIIIO.

s mepuroro crnoco0y.

KoHyCHICTh OIIpaBKM NPUIMAETBCS B 3aJIEKHOCTI BiJl MIPUHHATOrO0 MaplIpyTy MPOKATKH.

3aneXHICTh JJIs BU3HAUYEHHS TOBIIMHU CTIHKHU Si B MEPETHHI 1 OMUCYETHhCA (POpMyIoro

[6]:

S = So 2)

1€, So — TOBIIIMHA CTIHKH 3 YpaxyBaHHIM CTOBIIEHHS MPU PeIyKyBaHHI;

lo Ta X — MOBXMHA 30HK OOTHCHEHHS Ta KOOPJMHATA TIepepi3y |, BIAMOBIIHO, MM;
[ls — BITHOIIIEHHS TOBLIMHHU CTIHKH 3arOTOBKH JI0 TOBIMHM CTIHKH F'OTOBOI TPyOwH;
N — Koe(ili€eHT.

Jns npyroro cnoco0y.
3acTOCOBYIOTh B OCHOBHOMY JIBa TUIIM KaJliOpOBOK BaJIKiB Ta ONpaBoK [6].
Jlns xaniOpoBok nepiuoro tTuny. BupaxoByioTs niamerpu kaniopy D; 1 niamerp onpaBKu
d; B mepeTHHax 30HU AepopMyBaHHs pobouoro konycy. Ilo pizauni D; Ta d; BU3Ha4awTh
3HA4YEHHS TOBUIMHU CTIHKH B BiJIIIOBITHOMY MEPETHHI 1.
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Po3nopin niametpiB D; B mepeTHHAxX piBYaKa KaniOpy Mo KOHTPOJIBHUX Iepepi3ax BU3HAYAIOTh
3a opMyIior0:

x n+1
Dy =Dr+ (D, -Dr-Ymin -0 (5) +Vmimx ®3)

ne Ymin — MiHIMaJIbHa KOHYCHICTh piBYaKa B KiHIlI KOHyca Jedopmartii;
X — KOOpJMHATA Iepepizy;
| — 3aranbpHa TOB)KMHA 30HU OOTUCHEHHS;

N — MOKa3HUK CTYIEHS, [0 BU3HAYA€ KPYTU3HY HaXMITy Ipodito piBuaka.

3a aHaJIOTrI4HOIO (DOPMYIIO0 3HAXOAATHCA JiaMEeTPU ONPABKHU B KOHTPOJIbHUX Hepepizax [4]:

n+1
di=dr+(d,~dr Vo ) () +Vumx, (4)

1€ 0min — MiHIMaJIbHa KOHYCHICTB ONPaBKH B KiHIIl KOHYyca Jedopmaltii;
dy — aiamMeTp HUTIHAPUYIHOT YACTHHU OIPABKH.

Jns xamiOpoBku apyroro tumy. [liamerp kamiOpy B KOHTPOJIBHHX Iepepizax:

XE

DXK:DF-I'(DL-DF-Z-'i) T +Z?, (5)
ne DxK — miameTp kaniOpy B Miclli «X» poO0YOro KOHyca;
DL — 30BHIIIHIN J1amMeTp TpyOH-3arOTOBKH;
Dr — 30BHIiLIHIN JlameTp roToBOi TpyOH;
Z — OaxaHa MIHIMaJIbHA KOHYCHICTh OIIPaBKU NEPe]] EPETUCKOM;
li — 3a30p M BHYTpILIHIM JAiaMeTPOM TPyOU-3arOTOBKH Ta OIPABKH;
X/l — BigHOCHA KOOpAMHATA MTEPEPI3y X;
E — xoedinieHT KpyTU3HH IPOLTIO.

JliamMeTp onpaBKu Yy KOHTPOJIBHUX Mepepizax:

x \FL X
DXD:d|:+(d|_-d|:-Z-|i) T +Z T, (6)
ne D, D — niameTp onpaBKu B MiCIII «X»;
dL _ BHYTpIlIHIH TiaMeTp YOpHOBOI TpyOwu;
dr _ BHYTpIiLIHI# AiaMeTp roToBOI TPyOH;
Z — baxxaHa MiHIMaJIbHA KOHYCHICTB;
E, — xoedinienT kpyTu3Hu mpoiio onpaBok

[IporpaMHMii TPOMYKT KM MOXHA BHUKOPUCTATH JJIs PO3PaXyHKIB MPEJICTaBICHUN B
mxkepeni [7].
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BUCHOBKHA

3acTocyBaHHS IIPEJCTABICHOTO aJTOPUTMY BHPAXOBYBAaHHS 3HAYCHb IUIMJIBHOTO pajiiycy
BEAyYHX NIECTEPEHb 3a0€3MeUnTh PIBHICTh MPUMYCOBOTO KaTalO4oro pajiyc MPHPOJHOMY
KaTalouoMy pajiiycy.

Ile 3a0e3neunTh MPUPOAHI YMOBI XOJIOMHOI MPOAOIBHOI MPOKATKU B KajmiOpax 1 mijHIME
TEXHIYHUH 1 TEXHOJOTIYHHUIA piBEHb OONATHAHHS. a TAKOX 1 TEXHOJOTIi XOJIOMHOI MPOKATKH TPYO.
[TokpamsTbcst yMOBHB JIe(hOPMYBaHHS METATY.

Lle mpuBene 10 Kpamow MOBEPXHI MPOKATaHUX TPYO, 3MEHILIEHHS 3HOCY MOBEPXHi piBUaKiB
BAJIKIB Ta OMPABOK, a TAKOX JJISl IiJIBUIICHHS MIKPEMOHTHOTO 4Yacy poOOTH OOJIaJIHAHHS CTaHy.
Takox 1e moTpiOHO 1 JUI MPOEKTYBAaHHS MpPH PO3pOOI MOAEpHi3aliil Yi mpHu po3poOIi HOBHX
KOHCTPYKIIiH CTaHiB XOJIOAHOT MPOKATKH TPyO.
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Hryhorenko V.U., Kutsevol S.V.

DETERMINATION OF PARAMETERS OF DRIVE GEARS WITH VARIABLE PITCH
RADIUS FOR COLD ROLLING PIPE ROLLING MITTS

Cold rolling pipe mills are widely used for the production of high-quality pipes for critical
purposes.

In existing cold rolling pipe mills, the forced rolling radius is constant and equal to the pitch
diameter of the drive gear of the drive gear - fixed gear rack pair, and the natural rolling radius is
variable and depends on the parameters of the working deformation cone.
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The value of the forced rolling radius is taken in practice as the average value between the
diameter of the blank pipe and the diameter of the finished pipe, and only in one section of the working
cone will the value of the forced rolling radius be equal to the value of the natural rolling radius.

The paper considers the option of using drive gears with a variable pitch radius for each
subsequent gear tooth according to the law in accordance with the change in the natural rolling
radius.

For the first time, an algorithm for calculating the pitch radius of each tooth of the drive gear
is proposed, which ensures the equality of the forced and natural rolling radii along the length of the
deformation zone of the working cone according to its parameters for the method when the wall
deformation is performed on a conical mandrel and when the wall deformation is performed on a
mandrel with a curvilinear generator of its longitudinal profile.

The obtained results are needed to ensure more rational conditions for metal deformation,
improve the surface of rolled pipes, reduce wear of the surface of the grooves of rolls and mandrels,
as well as to increase the time between overhauls of the mill equipment.

1t is also needed for design when developing modernizations or when developing new designs
for cold pipe rolling mills.

Keywords: cold pipe rolling mills, natural and forced rolling radial, algorithm for calculating
the pitch radius of the driving shafft.
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JOCIIKEHHA OCEPEJAKY XOJIOJHOI'O HIJIBI'EPHOI'O JE®OPMYBAHHA
TPYBU IIPU 3BOPOTHOMY XOAI KJITI

B Vkpaini  eupobaaiomv 3nauni obcsieu xonooHoOdeghopmosanux mpyd 6i0noeioanibHO20O
NPUSHAYEHHSL.

B ocmanne nismopa oecamunimms nouascs npoyec 3amMiHu CMAaHie X0J100HOI npoKamku mpyo
s3acmapinux koncmpykyiti Ha Hogimui cmanu muny KPW, LG, XTIT.

Ocobnusicmio nosimuix cmanie XIIT 6-20, XIIT 2-40, XIIT 20 -45, KPW25, LG20 ¢ me, wo
BOHU MAMOMb MOJICIUBICIb BUKOHYBAMU NpoOYec 3ad PI3HUMU 8APIAHMAMU CHOLYYeHb nooadi ma
no8opomy i 8 MOMY YUCTI 3a 8APIAHMOM 3 ROOAYEI0 MA NOBOPOMOM nepeo 0edOPMYBAHHSL IK NPAMUM
max i 360pomuum xooom xuimi. Ilpu yvomy npoyec oegopmyeanHs 360pOMHUM XOOOM € MAlo
BUBUEHUM.

Taki cmanu 6cmaHo8Neni Ol 3a0e3NeYeHHs — MOJNCIUBICMb eunyckamu mpyou  3a
Pe2NAMEeHMOBAHUMY NOKAZHUKAMU NO AKOCMI 3a CYYACHUMU CMAHOAPMAMU MAd 3 BUCOKOIO
NPOOYKMUBHICIIO 1 8I0NOBIOHO 0151 NIOBUWYEHHSA KOHKYPEHMHOI 30amHOCMI YKPATHCOKUX 8UPOOHUKIG.

B pobomi nabyno pozeumxy docniodcentns ocepedky 0eghopmysanHs mpyou Midc HepyXxomoro
ONpAasKow Mma GaIKAMU, WO NEPeKaAmyomsvcs  Npu 360POMHOMY X0O0I KIimi i 8UCIMII0IOMbCS
nO3UMUBHI BIOMIHHOCMI 8i0 npoyecy 0eopmy8aHHs NPU NPAMOMY X0O0i KIimi.

Ompumani pesynomamu NOMpiOHI 0N NPOEKMYBAHHA — MAPWIPYMIE NPOKAMKU, GUOODY
8apianmis 3acCmocy8anHs CNOJyYeHb N00adi ma n08OPOMY Npu NPAMOMY mMda 360POMHOMY X0OI K1imi,
PO3pO6OK  KaniOpoGoK IHCMPYMEHmY npoyecy XOJN00H020 0ehOpMY8aHHS HA HOGIMHIX CMAHAX
X0100HOT npoKkamku mpyo 8i0n06i0aIbHO20 NPUSHAYEHHS 3 NIOBUUEHUMU SAKICHUMU NOKAZHUKAMU.
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