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YHPABJIIHHSA TOYHICTIO HAPIBAHHA YEPB’AYHUX KOJIIC 3BIPHUMH
YEPB’SITYHUMU ®PE3AMMA 3 NOAIEHAM HA IBI YACTHHU MTPOPLIEM
IHCTPYMEHTAJIbHOI PEUKH

Po36’a3anna HayKogoi 3a0ayi YNpAaGuiHHA MOYHICMIO HAPI3AHHA 4epe AYHUX KOJAIC 30IpHUMU Yep8 AUHUMU
@pesamu 3 nodinenum Ha 06i wacmuHu nNpoQiirem iHCMPYMEHManbHoi peliku CNnpusmume po3uupeHHIo 3acmocy8anHs
MaKo20 MemanopizanbHo20 IHCMPYMEHMA 6 YMOBAX CYYACHO20 6epCMAmody0ysanHsi.

3acmocysanns na npaxmuyi po3podieHUx ueps ‘TUHUX (pe3 3 NoOLIeHUM npoginem IHCMPYMEHMAnbHOL peliku
Ha 08I yacmuHu nNo eucomi Ok 0OPOOKU Heps8 SIUHUX KOJIC 6epCMAmHO20 OONAOHAHHA 0A€ 3MO2Yy NIOSUUWUMU 5K
NPOOYKMUGHICIb  MeXaniyHoi 06pobKku maxk i 00CseHymu MOYHOCMI OOCMAMHbOL Ol 3ACMOCYSAHHA IX Y
8epcmamoby0y8anHi.

B cmammi npoananizogano 6i0omi wiiAXu YNPAGIIHHA MOYHICMIO HAPI3AHHA 4ep8 sIUHUX KONIC Yeps sauHumu
@pezamu ma memoou ix HapPI3aHHA, A MAKOHC NPOAHANIZ08AHO BIOOMI KOHCMPYKYIT 30IDHUX Yep8 TUHUX NOBHONPODIIbHUX
¢pe3 ma 3 nodinenum npoginem incmpymenmanvHoi petiku. JocnioxceHo ocobausocmi noodineHHs npoinio
IHCMPYMenmanbHoi peliku Ha 081 vacmunu no eucomi. Pospobneno nogy cxemy noodinenns npo@inio incmpymenmansHoi
peliku 30ipHux uepe’aunux @pes. 3anponoHoeaHo Hoee DIBHAHHA NepeKpUmms Midc 3y0ysmu nepuiozo ma Opy2020
npoxoois, sKe 8paxosye paodiyc 3a0KpyenenHs eepulun 3yoyis uepe sunux @pes. Pospodneno nose nodinenns npoghinio
IHCMPYMEHMANbHUX petioK 30ipHUX ueps ‘AuHuUX Qpes. AHanimuuno 6U3HAYEHO 8eNUUURY 02PAHIOBAHHS 3Y0Yi6 Yeps AUHUX
Konic, wo 00poOMOBAMUMYMbCA HOBUMU 30IPHUMU  Yeps aunumMu @pesamu. BushnaueHo MIHIMATbHY KilbKiCmb
iHcmpyMenmanoHux peiiox 30IpHux uepe’suHux ¢hpes, w0 Ha emani NPOEKMYSAHHs Pi3ANbHO20 [HCMPYMEHmY O0a€
MOACIUBICMb YNPABTAMU MOYHICIIO HAPIZAHHS 4ep8 IUHUX KOIIC 30IpHUMU Yeps auHumMu gpesamu 3 NOOiIeHUM HA 08l
yacmumu no sucomi npoginem iHcmpymenmanvroi petixu. Iliomeeposiceno mMoxicaugicms ynpasiiHHa MOYHICIIO HAPI3AHHA
yeps SUHUX KOC 30IpHUMU Yeps SUHUMU (pe3amu 3 NOOLIeHUM HA 081 YaCmutu no 8UCOMI NPoQiiem IHCMPYMeHMAaIbHOL
peliKu Ha emani npoeKmyBaHHs Pi3aibHO20 THCMPYMEHIY

Kniouosi cnosa: 36ipua ueps'auna gpesa, incmpymenmanvHa peiika, 4epe siune Koneco, gepcmammue 001a0HANHS,
pizanbHuil iHCmpymenm.
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CONTROLLING THE ACCURACY OF CUTTING OF WORM WHEELS WITH
ASSEMBLED WORM MILLS WITH TWO PARTS OF THE TOOL RAIL PROFILE

Solving the scientific problem of controlling the accuracy of cutting worm wheels with prefab worm cutters with a tool rail profile
divided into two parts will contribute to the expansion of the use of such a metal cutting tool in the conditions of modern machine tool
construction..

The practical use of developed worm cutters with a divided profile of the tool rail into two parts in height for processing worm
wheels of machine tool equipment makes it possible to increase both the productivity of mechanical processing and to achieve accuracy
sufficient for their use in machine tool construction

The article analyzes known ways of controlling the accuracy of cutting worm wheels with worm cutters and methods of cutting
them, as well as analyzes known designs of prefabricated worm full-profile cutters and those with a divided tool rail profile. The features
of dividing the tool rail profile into two parts in height have been studied. A new scheme for dividing the tool rail profile of prefabricated
worm mills has been developed. A new equation for the overlap between the teeth of the first and second passes has been proposed, which
takes into account the radius of rounding of the tops of the teeth of worm mills. A new equation for the overlap between the teeth of the
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first and second passes is proposed, which takes into account the radius of rounding of the tops of the teeth of worm cutters. A new division
of the profile of the tool rails of prefabricated worm cutters is developed. The amount of faceting of the teeth of worm wheels, which will
be processed by new prefabricated worm cutters, is analytically determined. The minimum number of tool rails for prefabricated worm
cutters has been determined, which at the cutting tool design stage makes it possible to control the accuracy of cutting worm wheels with
prefabricated worm cutters with a tool rail profile divided into two parts in height. The possibility of controlling the accuracy of cutting
worm wheels by prefabricated worm cutters with a tool rail profile divided into two parts in height at the stage of designing the cutting
tool has been confirmed.
Keywords: prefabricated worm cutter, tool rail, worm wheel, machine tool, cutting tool.
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[ocTanoBKa npo6JjaeMn

Po3pobka HOBHX KOHCTPYKIIiff BEPCTATIB Ta PO3IIUPEHHS TEXHOJOTIYHMX MOXKIMBOCTCH iICHYIOUHX,
PO3BUTOK Ta PO3MIMPEHHS BEPCTaTHOTO TApKy BHCYBa€ HOBI BHMOTH IIOJIO TOYHOCTI, OBTOBIYHOCTI
4epB’AYHUX TEPEAad Ta FOJIOBHOTO iX CHIOBOTO MapaMeTpy — HABAaHTA)XKyBaJIbHOI 30aTHOCTI.

Yeps’siuHi nepeaadi y BepcTaToOyyBaHHI BUKOPUCTOBYIOTHCS SIK ISl 3/11HCHEHHS TOYHUX KYTOBHX
nepeMilieHb, Tak 1 A 3a0e3MeUeHHs] TOYHOTO Oe3MepepBHOTO MEePEMIlEeHHs, OB’ 3aHOTO 3 PyXOM IHIINX
€JIEMEHTIB cHcTeMH. Pi3anbHUM IHCTPYMEHTOM JJIsl YHUCTOBOI 0OPOOKH YepB’SIYHUX KOJIIC 3a3BHYall € YNCTOBA
4yepB’siuHa (pesa Kracy TouHOCTI A abo mpenesiiiHa yepB’suHa (pe3a Kiiacy TOUHOCTI AA.

OpHUM 3 NUISXIB MiJBHUIIEHHS TOYHOCTI OOPOOKHM € 3aCTOCYBaHHS CHCTEM YNPABIIHHS TOYHICTIO
MeXaHi4YHOT 0OpOOKH SIK Ha eTarli IPOEKTYBaHHS Pi3aJbHOTO IHCTPYMEHTa, TaK i B POLECi caMOi MeXaHI4HOi
00poOku. BinmoBiHO, JOCHIAKEHHS B JAHOMY HaIllpSIMKY € aKTyalbHHM HayKOBUM 3aBIaHHSIM.

AHaJi3 1ocigxeHb Ta Nyoaikamii

[NosiBa HOBHIX pe3yNBTATIB JOCTIKCHB Ja€ MOXKAUBICTH 10 HOBOMY IOTIIIHYTH Ha BigoMi pedi. Taxk,
B poboTax OxpiMeHKa 3aIpOIIOHOBaHI YepB T9HI (ppe3H, 0 YTBOPEHI JIiHIEI0 3aralbHOTO MOJ0XKeHHS [ 1, 2]

Taxi gepB‘sT9HI Ppe3n MAIOTh paIliOHATEHY TE€OMETPII0 PKYyd0i YACTHHH Ta TOYHICTH HE HIDKIY 32
TOYHICTh CTAHAAPTHHUX YePB TIHUX (pes3.

B po6orax npodecopa I'punas Ta JIMTBHHsKA 3aIIPOIOHOBAHO CIIOCIO MOAUICHHS IHCTPYMEHTAIBHOT
peliku Ha J1Bi 4acTHHI 1O BUCOTI. UepB‘suHi (pe3u 3 TakuM MOIUICHHSIM MalOTh OlIbIIe YHCIIO 3yOLiB Ta
JI03BOJISIFOTH BUKOPUCTOBYBATH O1J1bLI IHTEHCHBHI PEXKUMH pizaHHs [3, 4, 5]

B poborax KoppuiikiHa 3amporOHOBaHO MOAUIMTH IHCTPYMEHTANbHY pPEHKy Ha TPH YacTHHI IO
BHCOTI 1 OTpUMATH 1Ie OUIbIIY KiJbKICTh 3yOLiB. 30KpeMa, 3alporoOHOBaHO MOUICHHS NpodiTio pelku 1o
BHUCOTI Ha TPHM YacCTWHH ISl TPHOX IIOCTIOBHUX IPOXOJIB, NMPHUYOMY JUI IIEPUIOrO IMpoxoxy 3yOri
BiINIOBIAIOTh TPOQIF0 HIKKK 3yOIliB peKi HOPMAJIBHOTO ITOYATKOBOTO KOHTYpY, a 3yOIl AJISi TPETHOTO
MIPOXOAY BiAIIOBINAIOTH TOJIOBIII 3yOIIiB MPOMITI0 HOPMATEHOTO ITOYATKOBOTO KOHTYPY. 3yOIli AT MepIoro i
JPYTOTO TPOXO/iB MAIOTh MEPEKPHUTTS Ha BexmuuHy 0,25 Bim moxyns [6, 7, 8]. Came meit cocid mopineHHs
IHCTpyMEHTaIbHOI pedkn OyB B3ATHH 32 OCHOBY ISl TOJQIBIINX JOCIHIIKEHb IMOOJUHOKOTO BHIAJKY
4yepB ‘TYHUX Qpe3 ['oHuapoBa, KoM B TOPIBOBOMY IIEpepi3i NepeIHs HOBEPXHS YTBOPEHa NPSMOIO JIHI€TO.

Ilepen mpoBeACHHSIM TOCHIIKEHb OYJIO BpaXxOBaHO T€, MO0 B CBOi poOoTax ['OHYApOB po3riisgaB
3aTHIyBaHHSI CBOIX (pe3 TpboMma crocodamu: 1o 3yOy, MO 3amajuHi Ta PO3AUIBHUM 3aTHIYBaHHSIM. A B
HAIIOMY BUINAJKY CIOCIO 3aTHIIyBaHHS 110 3y0y peaizyeThcs TUIbKH 3 BUKOPUCTAHHIM TPHOX LUTI(QYBaIbHUAX
KpYTiB, OCKUJIBKM BHCOTa 3yOLiB JUIsS NEPIIOro APYroro Ta TPEThOrO IMPOXOJIB € pI3HOI, 1 TOMy He
PO3IIIAAEThCA.

@opMyJIIOBAHHS Wijiel cTaTTi

MeTorw podOTH €: YIpaBIiHHS TOYHICTIO Hapi3aHHS YepB’SYHHUX KOJIC 30ipHUMH YepB’ IIHUMHU
(pe3aMu 3 MOIUIEHUM Ha JIBi YaCTWHU MO BUCOTI MPOdiieM iHCTPYMEHTAIBFHOI peKH MUITXOM BIH3HAYCHHS Ha
€Talll NPOCeKTYBaHHA HEOOXITHHUX [UISA I[LOTO MapaMeTpPiB pi3aJbHOTO IHCTPYMEHTY.

BukJsag ocHOBHOIo MaTepiany

Jiis nocsSTHEHHS METH JOCIHIPKEHHS HEeOOXiHO BHPINMIMTH TaKi 3a/1advi: JOCIIAUTH OCOOJIHBOCTI
TIOJIIIEHHS TPOQUII0 IHCTPYMEHTAIBHOT PEeHKH Ha /1Bl YaCTHHU 110 BUCOTI; pO3POOHUTH HOBY CXEMY HOAIIEHHS
mpo¢iT0 IHCTPYMEHTANBHOI peWkH 30ipHMX dYepB’SYHUX (pe3; BH3HAYMTH Ta JOCHIIUTH BEIUYHHY
OTPaHIOBAaHHS 3yOIIiB UePB’ AYHHUX KOJIC; BU3SHAYUTH MiHIMAJIbHY KiJIbKICTh IHCTPYMEHTAIBHHAX PEHOK 301pHUX
4epB’SIYHUX ppe3.

HocmimxenHs 0co0arBocTe! MOAUIEHHS MPO]iIIo IHCTPYMEHTATIBHOT peHKH Ha JIBI YACTHUHH 10 BUCOTI.

Jns ogHONpo(dinbHUX YepB’SUYHUX (pe3 paaiyc 3a0KpYTJICHHS TOJOBKH 3YOIliB BU3HAYAETHCS B
3aJIe)KHOCTI BiJl KJIacy TOYHOCTI (ppe3H.

Jnst 4epB’IYHMX Tepenad BEpCTaTHOTO oOnajHaHHA € HOpMalb BepcraroOynyBaHHs H24-5, ska
BU3HAYa€ XapaKTEPUCTUKU IHMX TEpeiad, IO CYyTTEBO BIAPI3HSAIOTHCS BiJ YepB’SIYHMX IEpeAad 3arajbHoO
MaIMHOOY/[IBHOTO IPU3HAYEHHSI T1ABUIIIEHUMH 3HAaYEHHAMH KoeillieHTy AiaMeTpy 4epB’sKa.

JA1st rapaHTOBAHOTO MEPEKPUTTSI HA OOKOBUX KpaiKax, HEOOX1THO pO3pOOHUTH HOBY CXEMY IOALICHHS
npodiIro IHCTpYMEHTaNIbHOI pelikn 30ipHuX YepB’siuHuX (pes puc. 1.

BpaxoByroun, o MOAyJIb € MacmTaOHIM (PaKTOpOM OTPUMAEMO HOBE 3HAYCHHS MEPEKPHUTTS MiX
3yOLsSIMHU MEPILIOTO Ta IPYTOTO MPOXOIiB:

e = pgo + 0,05m. (1)
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TobTo, BHCOTa HOBOi peWKH, sfKa 30iraeThCs 3 BUCOTOIO /i 3yOlss TOBHO MpodiIbHOT (pe3u
CTaHOBUTHME:
ho = ho1 + hoz — e, (2)
ne hgq — BUCOTA 3yOId MEPIIOTo IPOXOIY;
hgy, — BHUCOTa 3yOIIsl IEPIIOTO TIPOXOY.
Topui, BUcoTa 3y0ILs IepIIOro MpoXoay BU3HAYaTUMETHCS TaK:

hoy =2+ pag + 0,05m. 3)
Toni, BucoTa 3y0I1s IPyroro Npoxoy BU3HAYATHMEThCSI TaK:
ho
oy = . )
3B’S30K 3 BUCOTOKO 3yOIIsl MOBHO MPOdiIbHOT Ppe3u Oyie TakuMm:
ho = ho]_ + hoz —e. (5)
oo
= 19 =
= ~
~
~
N
N
N\
AN
N\
N\
\
\

Puc. 1. HoBa cxema noagiieHHst npodiiio iHCTpyMeHTAIbHOI peiiky 30ipHUX YepB’sIYHUX (ppe3 HA ABi YACTHMHH 110 BUCOTI

BuzHaueHHS BETMYMHU OTPAaHIOBAHHS 3yOLliB UepB’ TYHUX KOJIIC.
3a METOIMKOIO JOCIHIKEHb MICHs BiIMOBIAHUX MaTEeMaTHYHUX IEPETBOPEHb OTPHMAEMO PiBHSIHHS
JUISl BU3HAUCHHS BEJIMYMHN OTPaHIOBaHHS 3yOLiB YepB’SIYHUX KOJIIC:

Af, = 5J4RE = [mz; cos (a2 [—) - 1], ©

cos(
2022

JIe Zy — 9HCII0 3yOI1iB uepB’siaHO1 Ppesu;
Z; — YKCJIO BUTKIB YepB’sKa;
Z, — 4HMCJI0 3yOLIiB YepB’IYHOTO KoJieca;
R, — paziyc MOTOYHOI TOYKH Ha 3yOLi YepB’sIYHOrO KoJieca;
N — HalOIIBIIUI TUTHTEINTh YHCITa BUTKIB YepB’sIKa Ta KITBKOCTI 3yOIIiB YepB’ ITHOTO KOJieca.
Mesxi 3MiHU pajilyca HOTOYHOT TOUKM Ha 3yOlli 4epB’sIUHOTO KoJeca:
Ry = Rpy . Rous (7)
ne Rg, — pajniyc 3amaauHu 3yOIliB 4epB’TIHOTO KOJIeca,;
Ry — HaOUIBIINI paziyc BepUIKH 3yOLiB YepB’sIMHOTO KoJieca.
Bu3HadyeHHS MiHIMAJIBHOT KUTBKOCTI iHCTPYMEHTAILHUX PeloK 30ipHHUX 4epB’TIHUX (pes.
BenmuuHa nomMycKy Ha BIIXWJICHHS MPOQITI0 YepB’SYHOTO Koieca O f, BHACTIOK OTpaHIOBaHHSI
BH3HAYAETHCS TaK:
6f2 = 0,33f,, (®)
ne fr, — BENMYMHA JIOMYCKY Ha HOXHOKyY Ipodinto 3y0y 4eps’saHoro Koeca (pernamentosano 'OCT
3675-81).
Jnst moBHO mpodiabHUX YepB’STYHUX (pe3 MiHIMaJIbHAa KUIBKICTH 3yOLiB, 10 3abe3redye mnoTpioHe
3HAYEHHS BEIMYMHM f7, TOMyCKy Ha MOXUOKy npodimo 3y0y ueps’sanoro koneca 3a FTOCT 3675-81 nopisuroe:

_mEN /W
=T z2 fr2 ' ©)

[Ticns BiAMOBIIHUX MaTEMaTUIHUX MIEPETBOPEHb OTPUMAEMO:

mzy cos(uo)>]2

2R 1—[COS(
_ 1'[\/§ N aM\/ 2R(Z.M
2 7 ff2

(10)

Cawme (10) Bn3Havae MiHIMaNbHY KiJIBKICTh IHCTPYMEHTAJIBHUX peioK 30ipHUX YepB’sSIIHUX (pe3, M0

Zo
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3abe3nevye MOTPiOHE 3HAYEHHS BEIMYMHH ff, JIOMYCKY Ha MOXHOKy mpodimo 3y0y 4eps’sdHOro Kojeca 3a
I'OCT 3675-81.

JocmipkeHHsT yNpaBIiHHS TOYHICTIO MeXaHi4HOI 0O0poOku 30ipHUMH uepB‘sSYHMUMH (pe3amMu 3
MOJIIJIEHUM Ha JIBI YaCTHHU IO BHUCOTI NpodiseM iHCTpYMEHTaJbHOI pEHKH YepB‘SYHHUX KOJIIC BEPCTATHOTO
o0J1aJHaHHS.

Bimomo, mo 11 4epB’sIIHUX Iepenad BEpCTaTHOro oONagHaHHSA PEeKOMEHIOBaHI Taki MepefaToqHi

. . I 1 . . o . 1
BIAHOIICHHS: U1 YHIBEPCAJIBHUX BEPCTATIB I = E; JUISL BEPCTATIB CEPEAHIX MOIECIIEU I = %

3ynuHsAEMOCH Ha TEepeJaTOYHOMY BiIHOLICHHI | = %. Tobto, 4KciiO BUTKIB 4epB’sika NPUIAMAEMO
z, = 1, a uncio 3yOIiB YepB’TYHOTO Kojeca NpuiiMaemo z, = 43.

[epenaTouHe 4KCIIO MPOEKTOBAHOI YepPB’SIYHOT Iepeaadi CTaHOBUTH U = 43.

CTOCOBHO MOJYJIS YepB’ TIHOT IIepeadi BioMo, 10 e(heKTHBHO CKOPUCTATHCS 3aCO0aMI BUMipIOBaHHS
YepB’sSTYHOT IIepeadi MOKHA KOJIH il MOyJIb He HIDKYWH 3a 3 MM. 3yITHMHIEMOCS Ha MOy M = 3MM.

KoedimieHT miamerpy 4epB’sika mpuiiMaeMo 3a HOpMAJUIIO BepcTatoOymyBanHs H24-5:

st 06poOKkH 4rCTOBOIO (PPEe30r0 KIIacy TOUYHOCTI A, mpuitMaemo q = 17

BiamoBinHi po3paxyHkn Ta nmoOymoBy rpadikiB aist 000X BapiaHTIB MPOBOAUMO B CEpEIOBHIII
MATLAB. Ha puc. 2 — 6 300paxeHo pe3yibratu podotu nporpamu. [IpuiiMaemo uncio 3yOuiB 4epB’ siuHOT

¢bpesn z.=9; 10; 11; 12
BenuuuHa orpaHioBaHHA 3ybua Big Rf2 go Ram2 eigomoto cpeszoto (20=9)
70 T T

1] E—

Rx, mm

B2
o

6 1 L I Il L I Il

8.4 35 3.6 3.7 3.8 3.9 4 4.1 4.2
f2, Mkm

Puc. 2. Bernuuna Af, orpanoBaHHs 3y6usi 4epB’sIYHOTO Kosieca Bill Ry, 10 Ry, BiIOMOIO 4epB’siunHo0 (pesoro 3 Zo = 9

BenuuuHa orpaHioBaHHA 3y6us Big Rf2 go Ram2 HoBowo dpesoto (z0=10)
70 T T T T AT

Rx, mm

i i I
69.8 29 3 31 3.2 33 3.4 35
2, MKM

Puc. 3. Betmuuna Af, orpanioBannsi 3y01s 4eps’si1HOTo KoJleca Bil Ry, 10 Ry, HOBOIO YepB’siunoio ¢pesoro 3z, = 10

BenuuuHa orpaHioBaHHA 3y6us eig Rf2 go Ram?2 Hosoto dhpesoto (z0=11)
70 T T T

e ey S e e

Rx, Mm

64/

R Nt L

i i i i i i i i |
68,3 235 24 245 25 255 26 265 27 275 28
f2, MKm

Puc. 4. Betmauna Af, orpanoBanns 3y0us 4epB’sIYHOTO Kosieca Bill Ry, 10 Ry, HOBOIO YepB’siuHOI0 (pe3oro 3 zo = 11.
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BenuuuHa orpaHiosaHHa sy6us Big Rf2 go Ram2 Hosoto dpesoto (20=12)

70 ! ! T T

Rx, mm

i i i i
61(.}95 2 2.05 2.1 2.15 2.2 2.25 23 2.35
2, MKm

Puc. 5. Bermunna Af, orpanioBannsi 3y01s 4epB’siMHOT0 KoJleca Bil Ry, 10 Ry, HOBOIO 4epB’siaHOI0 (pesoro 3 Zg = 12

BenuunHa orpaHioBaHHs 3ybus Big Rf2 go Ram2 dpesamu (z0=9...12)
70 T ;

66

Rx, mm

64

[y SE———

6(‘I-].S 2 25 3 35 4 45
f2, MKm
Puc. 6. Betuunna Af, orpanioBannsi 3y0us 4eps’siuHoro Kosueca Bix Ry, 10 Ry, ueps’siunnmu ppesamu 3 2o = 9...12.

Amnani3 puc.2 mokasye, mo BenuunHa Af, OrpaHIOBaHHS 3yOIlsl 4epB’SYHOTO KoJjieca BapiaHTOM
00pOOKH BiJJOMOI0 YHCTOBOIO 4epB’sA4HOI (pe3oio 3 Zy = 9 3pocrae Bif Re, 10 Ry, Ta 3HAXOAUMThCA Y
miamasoHi 3,4...4,2 MKM.

Awnaniz puc.3 mnokaszye, mo BennunHa Af, orpaHioBaHHs 3yOlls YepB’SYHOTO KoJieca HOBOIO
YMCTOBOIO YEPB’IHOI0 (ppe3oro 3 Z, = 10 3pocTae Bix Ry, 10 Ryy, Ta 3HAXOAMTBCA y dianmasomi 2,8...3,4
MKM.

Amnani3 puc.4 nokasye, mo BenuuuHa Af, orpaHioBaHHS 3yOIsl YepB’sTMHOTO KOJIeca 3a BapiaHTOM
00poOKH HOBOI YHCTOBOIO 4epB’sA4HOI (pe3oro 3 Zy = 11 3poctae Bift Ry, 10 Rgpyp Ta 3HaXOAUThCS Y
miamaszoi 2,3...2,8 MKM.

Amnaii3 puc.5 mokasye, mo BeanuuHa Af, orpaHiOBaHHS 3yOllsd YepB’SIYHOTO KOJeca 33 BapiaHTOM
00pOOKH HOBOIO YHCTOBOIO 4EPB’SIUHOI (pe3oro 3 Z, = 12 3pocTae Bix R, 10 Ry, Ta 3HAXOOWTHCA Yy
miaraszoni 1,95...2,35 MkMm.

Amnani3 puc.6 nokasye, mo BenuuuHa Af, orpaHioBaHHS 3yOIsl YepB’sIMHOTO KOJIeca 3a BapiaHTOM
00poOKH YUCTOBUMU YepB’taHuME (pesamu 3 Zg = 9...12 3pocrae Bif Ry, 10 Rz

Takum 4YnmHOM, Ui TIPOBEAEHMX JOCITIPKCHb BennunHa Af, OrpaHioBaHHSA 3yOIsl 4epB’sTIHOTO
KOJleca 3a BapiaHTOM 00pOOKH YMCTOBUMH YEPB’ TMHUMH (pe3amu 3 Zo = 9...12 3pocTae Bix Re, 10 Rz

Ha puc.7 300pakeHO pe3ysbTaTd po3paxyHKiB po3pobieHoi B cepemosumii MATLAB mono
BU3HAYECHHS MiHIMaJIbHOI KiJIbKOCTI 3yOIiB 4yepB’siyHOT (Ppe3H, sika 3a0e3reuye TOUHICTh YepB’ TYHOT0 Kojeca
3a TOCT 3675 32 10Ka3HUKOM ff.

Amnaniz puc.7 mokasye, IO MiHIMaJdbHa KiNbKiCTh 3yOIiB 4epB’syHOl (pe3m mis 3abe3rnedeHHs
TOYHOCTI 4epB’siuHoro koseca 3a 'OCT 3675 3a IOKa3HUKOM fr, CTAHOBHUTS:

— mist 1 kimacy TogHOCTI — 14;

— 715t 2 KJIacy TOYHOCTI — 12

— st 3 knmacy To9HocTi — 11;

— 17st 4 KITacy TOYHOCTI — 9;

— 71 5 KJTacy TOYHOCTI — §;

— 175t 6 KJTacy TOYHOCTI — 7;

— auist 7 KJacy TOYHOCTI — 6;

— auist 8 KJacy TOYHOCTI — 5.
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14 T T T T T
13 YnpaeniHHA TOYHICTIO Hapi3aHHA 3yBLiB YepB'AYHUX Komic 1
Ha eTani NpoeKTyBaHHA Yeps'auHoi dpesu

12 : 1
11 1
10 1
R 9 1
8 4
7 -
6 4
5 4

4 | | | l

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

ff2, Mmkm

Puc. 7. Pe3yabTaTi po3paxyHKiB 111010 BU3Ha4YeHHS MiHiMaIbHOI KiJIbKOCTI 3y0uiB yepB’siuHOl (hpe3n, siKka 3a6e3neqyye TOYHICTH
4epB’siuHoro Koaeca 3a FOCT 3675 3a mokasnukoMm f ¢,

BucHoBku

Takum yMHOM, B pe3yJIbTaTi MPOBEACHUX AOCIIIKEHB!

— 3alpONOHOBAaHO HOBE PIBHSHHS MEPEKPUTTS MK 3yOLSIMH IEPLIOrO Ta JPYroro MpoXO[IiB, SIKE
BpaxoOBY€E pajiiyC 3a0KPYTIICHHS BEPIIHUH 3yOIliB UepB’ TIHUX (Ppe3;

— po3po0JICHO HOBE MOIUICHHS MPO(DIII0 iIHCTPYMEHTANBHUX PEHOK 30ipHHUX depB TIHUX (pes;

— QHAJNITUYHO BH3HAYCHO BEJIMYMHY OTPAHIOBAaHHA 3yOLIB YepB’SYHHX KOJIC, IIO
00pOOITIOBATIMYThCS HOBUMU 301pHIMH YePB’ ITHIUMH (ppe3aMu;

— aHANITHYHO BU3HAYCHO MiHIMAaJIbHY KUTBKICTh IHCTPYMEHTAIBHUX PEHOK 30ipHUX YepB’ TIHUX (pes,
o0 Ha eTami HPOCKTYBaHHS PI3aJbHOTO IHCTPYMEHTY A€ MOXKJIMBICTH YIPAaBIATH TOYHICTIO Hapi3aHHS
YepB’SYHUX KOJIC 30ipHUMH uepB’siYHUMH (pe3aMu 3 MOAUICHUM Ha JABI YaCTHHU HO BUCOTI mpodinem
IHCTPYMEHTAJILHOI peHKH;

— BCTaHOBJICHO, 1110 BEJIMYMHA OTPAaHIOBAaHHs 3yOIiB YepB’ SYHMX KOJIIC 3pOCTAE BiJl pajiiycy 3anaaiH
JI0 MaKCUMaJIbHOTO pajliyCy BEpIINH YePB’TYHOTO KOJIeca;

— BCT@HOBJICHO, 1[0 BEJIMYMHA OrPAHIOBAHHS 3yOIB YepB’sIYHUX KOJIC B JBiYl 3MEHIIYETHCS MPU
3pOCTaHHI KiJIbKOCTI peiiok uepB’stuHoi ¢pesu Bix 9 o 12;

— MIATBEPKCHO MOMJIMBICTH YIPABIIHHSI TOYHICTIO HApi3aHHSA 4YepB’SYHHUX KOJIC 30ipHUMH
4epB’IYHUMH (ppe3amu 3 TTOAIICHUM Ha JIBi YaCTHHU TI0 BUCOTI POdisieM IHCTpYMEHTAIBHOI peiKH Ha eTari
MIPOEKTYBAHHS Pi3aJbHOTO IHCTPYMEHTY.
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