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3ATrAJllbHI BKA3IBKU
META U 3ABOAHHSA KYPCY “IHXKEHEPHA IPA®IKA“

CTBOpEHHA HOBMX MalWH Ta anapaTiB, e(eKTMBHe Ta SsKiCHe BWKOPUCTaHHS
Cy4acHOI TEXHIKM BMMarae rmmboKknx 3HaHb NpaBuibHOI NOBYA0BN 1 PO3YMIHHA KPECTEHb,
CXeM Ta iHWNX KOHCTPYKTOPCbKUX JOKYMEHTIB.

Cy4yacHe TexHiYHe KpeCrieHHA € OCHOBHUM BUPOBHWYMM i KOHCTPYKTOPCLKUM
AOKYMEHTOM, SIKUA BUKOPUCTOBYE KOHCTPYKTOP, iHXEHEep, TEXHOMON, KOHTposep i pobiTHMK
Y CBOIN NOBCAKAEHHIN AiANbHOCTI.

Kypc “lHxeHepHa rpadika” BKIOYa€E OCHOBHI pPO3AifiM HapuUCHOI reomeTpii Ta
KPECNEHHA, K Yy BUWMX TEXHIYHMX 3aknagax 3abeanedyloTb rpadpivyHy niaroToBKy
MamnbyTHIX crneuianicTi..

MeTa 1 3aBgaHHA Kypcy nonsirae B ToMy, W00 HaBYMTK CTYAEHTIB 4obpe po3ymiTu,
YnTaTU U BUKOHYBATU KPECIEHHS.

Poagin “feomeTpuyHe KpecrneHHa” € NigroToBYNM i Y HbOMY BUKITAAEHO: @) OCHOBHI
npasusia, HOPMM W YMOBHOCTI NPU BUKOHAHHI Ta OMOPMIEHHI KpecrieHb 3rigHO 3
OCHOBHMMU BMMOramMu gepxxaBHuUx ctaHaapTiB; 6) pisHOMaHITHI reoMmeTpuyHi NobyaoBu, SKi
3ycTpivatoTbca npu NobyaoBi TEXHIYHUX POPM (Haxmn, KOHYCHICTb, CNPsKeHHs, nobyaoBa
LMPKYIbHUX, NeKanbHUX KpUBKX Ta iH.).

3ATAlNbHI PEKOMEHAOALLI O BUKOHAHHSA KPECIEHb

1. YCi KpecrneHHsi MOBMHHI BUKOHYBATU YiTKO 1 OXaWHO 3rigHO 3 BUMOramMun ep>kaBHUX
ctaHgapTtiB Ykpainm OCTY 3321-96 i TMmMyacoBO Ailoumx CTaHAapTiB Knacy 2 paHiwe
pitovoi €CK[, wo cknagatoTb komnnekc craHgaptis — CKO. Lle koMmnnekc gepxaBHUX
CTaHOapTiB, KM BCTAHOBMOE B3AEMOMNOB’'sI3aHi NpaBusia Ta MNOSIOXKEHHSA LLOAO0 NOpsaaKy
PO3pOoOneHHA, 0POPMIEHHSA N 0BIry KOHCTPYKTOPCLKOT OKYMEHTaLl.

2. lNpaBuna KoOpUCTYBaHHSA IHCTPYMEHTOM JeTalflbHO BUKIageHO B PeKOMEHOOBaHIn
HWXYe niTepaTypi.

3. [pn BUKOHAHHI KpecrneHb Ha nepwomy eTani, TO6TO B TOHKMX NiHIAX
pekoMeHOyeTbCA BUKpecntoBaTh MiHil ToswmHotw 0,2...0,3 mm oniBusamn mapku 2T, T, a Ha
apyromy etani (etan obBeAeHHS) — nNiHil BUAMMOro KOHTYPY BMKpPECnoBaTU TOBLLMHOM
0,8...1,0 mm oniBuem mapkn TM abo M. JliHiT o6BegeHHS NOBUHHI ByTU YiTKMMU, TPOXU
BTUCHEHMMM B nanip. OniBeub NOTPiOHO 3arocTtptoBaTn Ha goBxuHy 20...25 mm. [padiTt
3arocTpioBaTn KoHyconogibHo abo “nonatkot”. PenclwunHy BUKOPUCTOBYIOTbH AN
NPoOBEeAEHHS TOPU3OHTasNbHMUX i BEPTUKAINbHUX NapanenbHUX MiHii, npuyomMy ix noTpibHO
npoBoOAMTK 3riBa HanpaBo. KyTHMKM BUMKOPUCTOBYBATU ANS NPOBEAEHHS BEPTUKANbHUX i
NOXMMNX MiHIN, SKi HeOOXiAHO NpoBOANTK 3HN3Y BBEPX. KpecnapcbKy OOLLKY po3MillyBaTtu
3 Haxunom 15=...20~ Tak, wob cBiTNno nagano 3niea. llepeg noyatkom poboTH,
noTpibHo nigrotyBatn poboye Micue, po3KnacTu KPecnspcbki iHCTPYMEHTU 1 3acobu,
niTepaTtypy Ta iHWi NocibHMKM Tak, Wwob nig yac poboTn BCe Byno nig pykamu.

4. KpecneHHs cnig BUKOHYyBaTK B Taki NOCNIAOBHOCTI:

- NPOBECTU OCbOBI N LEHTPOBI NiHiT TOBLWMHOW NpnbnnsHo 0,2 mwm;

- BUKOHaTN NobyaoBu B TOHKMX MiHisx onisuem 2T a6o T,

- HAHECTM BMHOCHI 1 PO3MIPHI MiHi;

- NPOCTaBUTK PO3MIPY | BUKOHATU NMOSICHIOOYI HanNucu;

- YBa)XHO NMEPEBIPUTU KPECTIEHHS, NICNSA YOro HAHECTU LUTPUXOBKY;

- 3aNOBHUTN OCHOBHUI Hanuc.

5. KpecneHHsi BMKOHYBaTM Ha apKyllax Kpecrnspcbkoro nanepy, ¢opmart 4Kkoro
BKa3aHO y TeMi 3aBaHH4.



6. O6BeeHHA KpeCrneHHsa BUKOHYBaTW B Takii MOCNIAOBHOCTI:

- HaHecTtun BcCi ocboBi 1 UeHTpoBi niHil onisuem T abo TM. lNpu ubomy HeobXigHO
cnigkyBaTn, Wo6 LEeHTpM yCix Ayr BU3HAYanmcsa nepeTmHOM LWTPUXIB. YCi LWUTPUX-MNYHKTUPHI
NiHIT NOBMHHI NepeTUHAaTK KOHTYPHI MiHiT WWTpMxamu i BUCTynaTn He BinbLue sk Ha 1...5 mm.

- O6BecTn yci Kona i gyru Kin, nodYnHaroum 3 Kin i gyr meHwmx pagiycis. [ns po6otu
UMpKynem rpudens onisuda NoTpibHo fobpe 3acTpyraTu i po3TawlyBaT Ha OQHOMY PiBHiI 3
FOSIKOK LINPKYIS.

Puc. 1

OniBeub AN UMPKYNs HeobxigHO ©OpaTm MeHWol TBepAOoCTi HiK pobounn, Lwob
3abe3neunT ogHaKoOBY KOHTPACTHICTb NiHin. Hanpuknag, npu obBeneHHi niHin onisuem M
abo TM y uunpkynb BCTaBNATb rpudess

onisysa 2M a6o M. CnoyaTtky 06BOAATb YCi FOPUIOHTAMbHI MiHiT KOHTYPY 306paXXeHHs,
NoYMHaKuM 3 BEPXHbLOI YacTuHM apkywa. [NoTim 06BoAATbL yCi BepTUKanbHi NiHil KOHTYpPY
300paxeHHs, nouymHaoum 3 niBoro 60Ky apkywa nanepy. B Takii xe nocnigoBHOCTI
06BOOATL NOXWUIi Ta KPUBI MiHil, BUKOPUCTOBYIOYN MiHIKKY i nekano. Jlekano nigbupatwTtb
Tak, Wob 1MOoro Kpan cnisnae He MeHLE K 3 YOTMPMa-M'ATbMa TOYKaMK KpUBOi (TOYkM 1, 2,
3, 4, 5) (puc.1). JliHito, gKka 3’€gHYE Ui TOYKN, HE OOBOAATb A0 KpaWHix To4ok (1 i 5). MNpwu
HacTynHomy nigbopi nekana noTpibHO cnigkyBaTh, WOO6 BOHO cniBnano He MeHWwe SK 3
YoTUpMa-N'sTbMa TOYKaMM, MovMHarounM 3 yeTBepToi (Toukn 4, 5, 6, 7, 8) (puc.1). NiHito
noTpibHO nNpoaoBXyBaTW, He AOBOAAYM OO TOYKM 8. HacTynHe HaknagaHHa nekana
NMOBWHHO MEpPEKPMBATU paHille BUKPECNEeHY YacTuUHY KPUBOI, WO 3abe3neynTb NnaBHICTb
Ha BCIX AinsiHkax KpvBOi. HacTynHuin etan nonsdrae B obBeAeHHi niHi nobynosu. MoTim
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HeobXiAHO HaHeCTW PO3MIpPHI M BMHOCHI MiHiT Ta HaBecTn BCi LUUMPM PO3IMIPHUX yncen i
OykB Hanucy. Ha 3aBeplianbHin ctagii HeobxigHO HaBecCTu CTPINku, sKi 0BMEXyHTb
PO3MipHi NiHii, a TakoX HaBeCTn BYKBM | LMPU OCHOBHOIO Hanucy.

OCHOBHI BUMOI'n 4O O®POPMJIEHHA KPECJIEHDb

BukoHytoumM KpecneHHss HeoOXigHO KepyBaTUCA MpaBuMnaMm Ta YMOBHOCTAMM, i
BCTAHOBEHNMMW AEPKABHUMU CTaHAapTamMum YKpaiHM — komnniekcom ctaHgaptis CKL.

®OPMATM (FTOCT 2.301-68)

KpecneHHs 1”1 iHWI KOHCTPYKTOPCbKI [OOKYMEHTU BUKOHYHOTb Ha dopmarax,
BusHadyeHnx OCTom 2.301-68. dopmaTy apkyliB KpecneHb BM3Ha4yalTb PoO3Mipu
30BHILUHBOI paMKU1, SIKy BUKPECIIIOIOTb CYLLINIbHOK TOHKO NiHiet (puc. 2).
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Puc. 2

OcHoBHI popmaTu Ta iX N03Ha4YeHHs noaaHi B Tabn. 1.

Tabnunus 1
Po3mipu ocHoBHMX dhopmaTis
[MNo3HayeHHs
A0 A1 A2 A3 A4
dopmarty
Po3wmipu cTopiH
dopmaTy, MM 841x1189 | 594x841 420x594 297x420 210x297




3a HeobOXigHOCTI AonyckaeTbCs BUKOpUCTaHHs ¢opmaty A5 3 posmipamu CTOpiH
148x210 Mmm.

Mnowa cdopmaTy AQ AopiBHIOE 1M2, @ CTOPOHU BiAHOCATHLCA AK 12. Po3aB’asyoum ui
ABa pIiBHSAHHA, BU3HA4alTb PO3MipU CTOpiH dopmaTty. KoxeH HacTynHuin opmart
MEHLLOro po3Mipy OAEPXYKTb AiNeHHAM HaBnin nonepeHboro dopmaty napanenbHo
NOro KOPOTKIN CTOPOHI.

[onyckaeTbca BUKOPUCTaHHS AoaaTKoBMX hopmaris, AKi yTBOPHOKTLCA 36inbLUEHHSAM
MEHLUMX CTOPiH OCHOBHMX (popmaTiB Ha BENUYUHY, KpaTHY IX po3mipam. Hanpuknag,
dopmat AOx2 mae poamipy 1189x1682, copmat A3x3 — 420891 i 1. iH. Poamipu
aonartkoBux bopmaris cnig Bubmpatu 3 Tabn. 2.

Ha puc. 2 BkasaHo rabaputn 0CHOBHOro Hanucy (55x185), sk 3aBXaun po3MiLLYyHOTb
y NpaBOMY HWXHbOMY KyTi doopmaTy, BNpUTYN OO pamku, popmy i 3MicT skoro (puc. 3)
pernamenTye NOCT 2.104 - 68. Cnig nam’sitatn, wo Ha dopmaTi A4 pamKy OCHOBHOIO
Hanucy cnig BUKpecntoBaTU TiflbkM B3OOBX KOPOTKOI CTOPOHWM popmaty. Ha iHwwmx
dopmaTax il MOXHa po3MillyBaTh B3O0BX Oyadb-AKOT CTOPOHU. PaMKy nonis KpecreHHs
Cnif, BUKpecrnoBaTu CyLifIlbHOO TOBCTOHO JTiHIED TOBLUNHOK He MeHLwe 0,7 MM.

Tabnuuyga 2
Poamipn gogaTtkosux dhopmaris
KpaTHicTb Popwar
A0 A1 A2 A3 Ad

2 1189%1682 - - - -

3 1189%2523 841x1783 594x1261 420%891 297%x630
4 - 841x2378 594x1682 420%x1189 297x841
5 - - 594x2102 420%1486 297%1051
6 - - - 420%1783 297x1261
7 - - - 420%2080 297x1471
8 - - - - 297x%1682
9 - - - - 297x1892

OCHOBHUIN Hanuc pobiT i3 reoOMEeTPUYHOro KpeCcneHHsa cnig BMKOHyBaTW 3a 3paskom,
KWW HaBedeHo Ha puc. 3.

Y rpadax oCHOBHOro Hanucy (puc. 3) NoTpibHO BKasaTu:

y rpadi 1 —Ha3By BMpoOy, NoYMHaO4M 3 iIMEHHMKA, | HA3BY AOKYMEHTA, SIKLO MOMY
npuceoeHo wndp. Hanpuknaa, ons pobo4voro kpecneHHsa getani — ,Koneco 3ybuacte”;
OS5 CXeMU enekTPUYHOT NpuHUmMnoBoi — ,Moaynb A4. Cxema enekTpuyHa npuHumnosa’;

y rpadi 2 — no3Ha4vyeHHs1 gokymeHTa BignosigHo go NOCT 2.202-80;
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y rpagi 3 — nosHayeHHa wMaTtepiany pgetani (rpady 3anoBHIOWTb fuWe Ha
KpecrneHHax getarnen);

y rpadi 4 — nitepy, NPUCBOEHY LIbOMY A0KyMeHTOBI BignosigHo o NOCTy 2.103-68;

y rpadi 5 — macy Bupoby BignosigHo o [OCTy 2.109-73; Ha HaBYamnbHUX
KPECMNEHHSAX He 3anOBHIOKOTh;

y rpacpi 6 — macwTtab (npoctaensatoTb 3rigHo 3 TOCTom 2.302-68);

y rpadpi 7 — nopsiAKOBMIA HOMepP apkylla (Ha OOKYMeHTax, WO CKagatTbCs 3 O4HOro
apkywa, rpady He 3anoBHIOOTb);

y rpaci 8 — 3aranbHy KiNbKiCTb apKyLiB AOKYMeHTa (rpady 3anoBHIOTb NULIE Ha
nepLLIOMy apKylLui).

Mpuknag 3anoBHEHHS rpadn 2 OCHOBHONO HanUCy Ha HaBYanbOMYy KpecreHHi (puc.
3):

THTY. 010211.005 — CTpyKTypa NO3HAY€HHS KPECTEHD;

THTY — TepHOMiNbCbKNIA HaLiOHANTbHUN TEXHIYHUIA YHIBEPCUTET;
01 — HoMep 3aBOaHHS;

02 —Homep Temu;

11 — Homep BapiaHTa;

005 — HoMep pucyHka.
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MACLUTABMU (FOCT 2.302-68)

MacwTtabom Ha3vBalOTb BiAHOLIEHHS NiHIMHUX PO3MIpIB 300paXXeHHS Ha KpecCneHHi
[0 MOro OiNCHUX po3MipiB.

lMepeBaXXHO KpeCneHHs1 BUKOHYIOTb Tak, Wob po3mipyu 3006paxeHHs W camoro
npegmeTa 6ynn ogHakoBi, To6To B MacwTtabi 1:1. OgHak 3anexHo Bi4 BENUYUHU 1
CKMagHOCTI npeameTa, a TaKoX BUMNAQY KPECNeHHA 4YacTo AO0BOAUTLCS  PO3Mipu
306paxeHHs 30inbwyBaTn abo 3MeHLWyBaTK Yy MOPIBHAHHI 3 OINCHUMK. Y LMX BMNagkax
OyayroTb 306paxeHHs B MmacluTabi.

3anexHo Big CKNagHOCTI N BENUYMHKU 300paxyBaHuX BMpobiB mMacwiTadbu, 3rigHO 3
FOCTom 2.302 — 68 BnbupatoTb i3 Takoro psay:

MacwTtabu 3meHweHHA — 1:2; 1:2,5; 1:4: 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50;
1:75; 1:100; 1:200; 1:400:; 1:500; 1:800; 1:1000.

HincHa BennymHa — 1:1.
MacwTabu 36inbweHHsa — 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1.

Mpn NpoeKTyBaHHI reHepanbHUX NMaHiB BenMKMX OO’€KTiB  AOMyCKaeTbCs
BUKopuctaHHa macwtabis 1:2000; 1:5000; 1:10000; 1:20000; 1:25000; 1:50000.

3a HeoOXigHOCTI AoNycKaeTbCA BUKOPUCTaHHA MacwTabiB 36inbweHHs (100n):1, ge
n — yine 4micno.

Mpn BMBOpi macwTaby cnig kepyBaTUCs, Hacamneped, 3pPY4YHICTIO KOPUCTYBaHHSA
KpecneHHam. MacwTab, skui BKasywTb Yy rpadi, wo mae 3aronoBok “‘Macwtadbu” (B
OCHOBHOMY Hanwuci, B Tabnuusax), nosHadvatoTb: 1:1; 1:2; 2:1 i T. 4. Ha noni kpecneHHs
MacwTab ykasylTb y Oy)KKax nopsd i3 YMOBHUM MO3Ha4YeHHAM 306paxeHHs. Hanpuknag:
A-A (2:1); B1 (5:1); B (1:4).

TIHIT (FOCT 2.303-68)

FOCT 2.303-68 BcTtaHoBMOE 9 TUNMIB MiHI 3anNeXHOo Big X TOBLUMHN, 300paXKeHHs 1
OCHOBHOTO Npu3HayeHHs(Tabn. 3).

ToBWMWHA nNiHIN Ha KpecneHHi Mae OyTn KpaTHOW BUOpPaHIN TOBLUWMHI CYLiNbHOI
OCHOBHOI IiHil, TOBLWMHA AKOI MOXe 3MiHoBaTucs B mexax Big 0,5 go 1,4 mm. ToBLlKMHA
niHin noBuMHHa OyTM OOHAKOBOK [Ans YCiX 300paxeHb Ha [aHOMY KPECMEHHi, SKi
BMKPECIIOITb B OQHOMY 1 TOMY X MacLiTabi.

[OBXMHY LUITPUXIB Y LUTPUXOBUX i LUTPUX-NYHKTUPHUX NiHIAX BUOMPAIOTb 3anexHo Big
BENMMYUHKN 300paxkeHHs. LUTpuxm B NiHIT 1 NPOMDKKM MK HUMW MOBUHHI OYyTW OOHaKOBOI
OOBXVHMW.

WTpUX-NyHKTUPHI  NiHIT NOBWHHI  MOYMHATMCHA, NepeTUHaTUCA | 3akiH4yBaTuCs
wrpmuxamu. LUTpUX-NyHKTUPHI NiHii, SKi BAKOPUCTOBYKOTb B SIKOCTI LIEHTPOBUX, 3aMiHIOKOTb
CYUINbHUMM TOHKMMW MiHIAMW, SKWO AiameTp kona abo po3Mipy iHWKMX reoMeTpUYHUX
diryp y 306paxeHHi MeHWwi 3a 12 mm. LleHTp kona B ycix Bunagkax BM3Ha4YalTb
nepeTUHOM LUTPUXIB.



Tabnuusa 3

Twvnu niHin, OCHOBHI NapamMeTpu Ta IX NPU3HAYEHHS

o Tobwuna niniv
Ne , BidnocHo
5/p|1830a i 300paxenns moBuuu OcHoBHe Npu3HaYeHHs
OCHOBHOI' NitiT
CyuinbHa mobBcma
6
(acuobua) 11 /linii’ Budumozo koHmypy
S 12. /livii nepexody Budumi
1 /0 514 }MM 1.3. /il koHmypy nepepizy (BunocHozo i
! ! akulg 8xodume do ckaady po3pizy)
)
2.1. /linii" koHmypy HaknadHozo nepepizy
2.2. /linii' po3MipHi i BuHOCHI
2.3, /limii wmpuxobku
. 2.4. JliHii" BuHocku
Cyuinswa morxa S. S 2.5, Monuyku ninii-BurHocku i nidkpecwbans
Vi 3 2 Hadnuci
2.6. /liHii nepexody ysbri
2.7 /linii' nodydobu
2.8. /liHii dna 308paxeHHss 0OMeEXeHHS
BurocHux enemenmib
2.9 /linii’ dna 300paxenHs cmukobBux
nozparu4Hux demased
CyyinbHa xBunscma S S 3.1 /luii o8puby
3 SN NN 3 2 3.2. /linii’ posmexyBanns Bueaady i pospizy
timpuxoba S S 4.1 /linii HeBudumozo koHmypy
4 L_H‘_ 7 2— 4.2. /liHii nepexody Hebudumi
2.8
Wmpux-nynkmupHa S S 5.1 /liHii ocb0bi i yenmpobBi
morka 3.5 = = 5.2. /linii" nepepi3iB, ski € ocamu cumempii 415
5 == 372 -
_ HaknadHux ado BuHocHux nepepi3ib
5..30
Wmpux-nyHkmupHa 6.1. /linii, siki nosHayvawems nobepxHi, wo
nomoBuera S 2 S nidnszawme mepmoodpodyi ado Nokpummio
6 L'__,' Va 3 6.2. Minii" dns 300paxerHs enemeHmiB,
— -— po3mMiyeHux neped CiyHow NAOWUHOW
3.4 (“Haknadna npoexuis”)
Po3imkHeHa 8..20 S 1
7 “1—S |71 /wii nepepisi
— 2 per
CyuinbHa morka 3i S S
8 | snamamu E 8.1 floBzi ninii' odpuby
WimpuxnyHkmupHa moHka 9.1 JliHii' 32uHYy Ha po3zopmkax
i3 d8oma moyuxkamu S. S 9.2./linii° dns 300paxenHs 4acmux Bupodib y
9 ﬁﬂ 3 2 KpadHix ado NPoMIXHUX NOSOXEHHSX
-- -- 9.3. /liHii dna 300paxeHHs po32opmKu, cymiyeHol
5..30 3 Buznadom
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Y cknagHux pospidax i nepepisax OOMYyCKAETbCA KiHUi pO3iMKHEHO! MiHil 3’eqHyBaTn
LIPUX-MYHKTUPHOK TOHKOIO JiHi€t0. [LOBXMHY KiHLIiB PO3IMKHEHMX iHIN BUOMpPaOTb Y Mexax
8 — 20 MM 3anexHo Big po3mipiB 300paxeHHs.

OcCHOBHI  MiHiT  (NiHIT BWAMMOro KOHTypa) MNOTPIOHO BMKPECNoBaTM TOBLUUHOK
0,8...1,0 mMm., niHii wTpuKxoBi (NiHIT HeBngumoro KoHTypy) — 0,4...0,5 MMm., a iHWi —
0,25...0,30 mm.

LWPUNDTU KPECITAPCDBKI (FTOCT 2.304-81)

3rigHo 3 TOCTom 2.304 — 81 Hanucu, SKi HAHOCATb Ha KPECNEeHHS Ta iHWi TeXHiYHi
AOKYMEHTW BCiX ranysen npoMUCNOBOCTI Ta OyaiBHMUTBA, BMKOHYKOTH LWPUETOM 3
Haxmnom 75° 0o ocHoBM psgka abo 6e3 Haxuny, TOBLUMHOW MiHin wpudTy 1:14 (Tvn A)
abo 1:10 (twn B) Big poamipy (BucoTu) wpudTy. CTaHgapT pernameHTye Taki po3mipu
wpudris: (1,8); 2,5; 3,5; 5; 7; 10; 14; 20; 28; 40. Poamip wpundTiB BU3HAYaOTb BUCOTOH
BENUKUX OykB y MinimeTpax. Po3mipy OykB i undp, TOBLUMHY iX niHiK, BigCTaHb MiX
OykBamu, crioBamu i psgkamm HeobxigHO BMOMpaTM 3anexHo Big po3mipy abo TOBLUUHK
NiHIn WpndTy.

[Onsa HanuciB Ha KPeCneHHAX Ta  iHWWUX KOHCTPYKTOPCbKUX  OOKYMEeHTax
peKOMeHAOYETbLCA BUKOPUCTOBYBATU LWPUMT TMNy B 8K 3pyyHiwmn y HanucadHi. [pu
HanucaHHi WpndTy HeobxigHO cnoyaTtky nobyayBaTu OMiBUEM CiTKY Y BUMMsidi TOHKMX
NiHin, 3anexHo Big BUcOTM OykB i undp. lMNepw HiX noyaTn HanucaHHa OykB i undp,
NOTPIGHO BUBYUTU IXHIO KOHCTPYKLiO Ta BIAHOCHI po3mipu. Benuki n mani 6ykBu yMOBHO
noainsatTb 3a CNINbHICTIO OQHAKOBUX E€MEMEHTIB i LUMPUHOK Ha Kinbka rpyn (tabn. 4).
CiTky ons BCix po3mipiB wWpndTy noTpibHO ByayBaTn oniBueM nig KyTom 75° | BMcyBaTu B
Ui ciTUi KOXHY BYyKBY i UnMdpy A0TU, AOMNOKM HanucaHi 6ykeu i umcppn 6yaytb BUXOOUTN i
6e3 CiTkn, TO6TO KONKU CTyaEeHT onaHye BMiHHS Ta HaBMKM BiflbHOro NUCbMa.

MocnigoBHICTb HaNMCaHHSA | 06BOAEHHS MPSAMOSTIHIMHMX eNeMeHTIB OYKB B OCHOBHOMY
30INCHIOITL 3BEPXY BHM3 i 3MiBa HanpaBo, a AN KPUBOSiHIMHMX eneMeHTIB OyKB — 3BEpPXY
BHM3 3a FOOWHHUKOBOK CTpifikolo abo npotn Hel. [ig 4Yac BUKOHAHHSA KpecrneHb, $iK
npaBuIio, BUKOPUCTOBYIOTbL WPUdTN poamipiB 3,5 i 5, a came, Npu HaHECEHHI po3MmipiB, a
TakKOX MPW BUKOHAHHI TEKCTOBMX HanUCIB i 3anoBHEHHi rpad cneuudikauii. Po3mipu
wpundTiB 5 i 7 BUKOPUCTOBYIOTb B OCHOBHOMY [N Ha3B AeTanen Ta MO3HAYEeHHS
AOKyMeHTa Yy BIigNoBigHIN rpadi OCHOBHOrO Hamnucy KpecrneHHs, a po3mip 10 — ans
3arasnbHMX 3aronoBKiB.
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Tabnuusa 4

OcHOBHI NnapameTpu Ta PO3Mipu AeAKNX KPeCNAPCbLKUX LWPUDTIB

Hasea 6ykB, undp i ix
napameTpm

MNo3Ha-

YEeHHA

BigHocHuIn

po3Mip

Poamipu wpudTis, Mm

2

3

4

5

6 7 8 9

BEJIUKI BYKBMU |
LNDPU

Tun Bb. BucoTa 6ykB
Ta undp

10/10h

10d

3,5 5 7 10

Po3wupeHi:
LuMpuHa OyKB

A, M, X IO

7/10h

7d

2,4 35 (49 |7

LLupoki:
LMpUHa BykB
X, o, W, W

8/10h

8d

2,8 4 56 |8

By3bKi:
wupwuHa 6yks I, [, E,

3, C taundp 2, 3, 5,
6,7,8,90

5/10h

5d

1,7 25 [35 |5

HopmanbHi:
wmpuHa 6yks B, B, 1,
K,J, H O, N, P, T, Y,

U4b €A

6/10h

6d

2,1 3 42 |6

LWnpwnHa Byksum |

3/10h

3d

MAII BYKBU
Bucota 6ykB, Kpim
Gyke B, 4, P, Y, P, 6

7/10h

7d

2,5 35 |5 7

Bucora 6yks 6, B, 4,
p,y, &

10/10h

10d

3,5 5 7 10

HopmanbHi:
lwmrpuHa BykB a, 6, B,
r, A, e n nkKn H,o,

n, pv y’ Xa Lln L'I’ b, e’ﬂ

5/10h

5d

1,7 2,5
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MpopoexeHHs Tabnuui 4

1 2 3 4 5 6 7 8 9
Po3wupeHi:
10 g 6/10h | 6d 2,1 3 42 |6
LMpUHa BYKB M, 10
LLuvpoki:
11 LWnpuHa BykB X, T, @, g 7/10h | 7d 2,4 35 |49 |7
L, L
By3bKi:
12 g 4/10h | 4d 1,4 2 28 |4

lWwmpmrHa BykB 3, C

BIOCTAHb MIXK
13 BYKBAMU TA a |2/10nh [2d |07 1 14 |2
LUOPAMMU

BIACTAHb MIX
14 b 17/10h| 17d |6 85 |12 |17
OCHOBAMMU PAOKIB

MIHIMAJIbHA
15 BIACTAHb MIXK e 6/10h | 6d 2,1 3 42 |6
ClIOBAMU
TOBLLWUHA JNIHIA
16 d 1/10h |d 03 |05 |07 |1
LWPUDTY

LEE-E 1]
|

MpumiTka: wupuHy 6yks “L” i “lL” y Tabnuui HaBegeHa 6e3 BigpoCTKiB.

NPA®IYHE NO3HAYEHHA MATEPIAJNIB HA KPECJIEHHAX (FOCT 2.306 — 68)

MaTepian, i3 skoro noBuHeH 6yTWM BUroTOBMEeHWN BUPiIO, BKasylTb BI4MNOBIOHUM
YMHOM Yy pamui OCHOBHOroO Hanucy kpecnenHs (rpada 3, puc. 3). Ona 3pyyHOCTI
KOPUCTYBaHHS KPECNeHHAM Yy nepepisax (y TOMy 4uicrni W Ti, SIKi BXOASATb A0 cKragy
po3pi3iB) HaAHOCATb rpadiyHi MO3HAYEHHs MaTtepianiB, SKi XapakTepu3ylTb MaTepian
TiNbKM B 3aranbHUX pucax. [eski 3 HMX, $Ki HanyacTiwe 3ycTpivalTbCsa Ha
MaLMHOOYAIBHUX KPECNeHHAX, HaBegeHo B Tabnuui 5. lMapanenbHi niHil WTpUXOBOK
HaHoCATb Nig KyToM 45 [0 niHil pamkn kpecneHHsa (puc. 4) abo 0o OCi BUHOCHOMO 4u
HaknagHoro nepepisis. BigctaHb MiX niHiamn — 1...10 MM 3anexHo Big Nnowi nepepisy
(4Na HaBYanbHUX KpecneHb pekoMeHOyeTbes 2...3MM). BoHa noBuMHHa OyTn OOHAKOBOM
Ha BCiX nepepisax, ki CTOCYHTbCA AaHOol AeTarni i 9Ki BUKOHaHi B OOHOMY i TOMY X
MacwTabi.
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45°

Puc. 4

OcHoBHUU Hanuc

45

S0

/ !

AN

Puc. 5
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'padpiyHe No3HayeHHA MaTepianis y nepepisax

Tabnuusa 5

Mamepian

[lo3Ha YeHHS

1. Memanu 1 mBepdi cnaabu

2. Hememaniyni mamepiasu, 6
moMy yucai BoNoKHUCMI, MOHOAIMHI
i naumni - (npecoBani ), kpim

R

HUX4ebka3zaHux

e ]
4. KamiHe npupodHuu iz
5. Kepamika ma cusikamHi

mMamepianu dns KAaoku

6. bemoH p A / // e

7. Ckno ma iHwi
cBimaonpoHukHi Mamepianu

//////////

//////////

8 Pidunu

9. [pyHm npupodHuu
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Mpu cniBnagaHHi HaNpAMY MNiHIA LWTPUXOBKN 3 KOHTYPHMMM ab0 OCbOBUMM MiHIAMM
B3aMiH KyTa Haxmny LTPMXoBKM 45° BukopuctoBytoTb KyT 30° abo 60° (puc. 5).

LUTpnxoBKY CYMiKHUX Mepepi3iB HAaHOCATb A OAHOro nepepisy BApaBo, a Angd
iHWoro — BfiBo, abo X 3MiHIOTb KPOK LUTPUXOBKN. BUKOPUCTOBYIOTL TaKOX 3CyB iHi
LUTPUXOBKWN.

By3bki nnowumHM nepepisiB, LIMPUHA SKUX Ha KPECrieHHi He MepeBullye 2 M,
[03BOSIAETHCA 3a4OPHIOBATH.

HAHECEHHA PO3MIPIB (FTOCT 2.307-68)

HaHeceHHs1 pO3MipiB Ha KpeCneHHi — ofHa 3 HaMBaXXNUBIWMX | BignoBiganbHUX
cTaji Moro BUKOHAHHSA. BMKOHYOTL 1T 3rigHO 3 TakMmu ocHoBHMMKM Bumorammn FTOCTy —
2.307-68:

1. KoXXeH po3Mip HaHOCATb Ha KpecneHHi Tiflbkn oguH pas. [NosToptoBaTn po3mipu Ha
306pakeHHAX abo Npu HaHEeCEHHI HanuciB He 4O3BONAETLCS.

2. 3aranbHa KinbKicTb po3MipiB NOBUHHA OYTW MiHIManbHOW, ane OOCTaTHLOK Afis
TOro, Wwob 3a UMM KpecneHHsM MOXHa 6yno BUroToBUTU BUPIG i NPOKOHTPOSOBATU AKICTb
NOro BUrOTOBJIEHHS.

3. HesanexHo Big macwtaby Ha KpecneHHi 3aBxan NpocTaBnsoTb AINCHI po3mipn B
MiflimeTpax 6e3 N03Ha4YeHHs O4MHWLI BUMIPIOBAHHS.

4. PosmipHi niHii 3 060X KiHUIB OOMEXylTb CTpifikamu, O CBOIMU KiHUAMU
BNMPAKTbCA 40 BiANOBIOHOI MiHii, KA € MeXel BUMIPIOBAHHSA (BMHOCHI, OCbOBI, KOHTYPHI)
(puc. 6). Ix nepeBaxHO HAHOCATb 033 KOHTYPOM 306paxeHHs. BenuuuHa cTpinok
PO3MIPHUX MiHI 3aneXuTb Big TOBLUMHW NiHiT BUAMMOro KOHTYpY (puc. 7). Ha HaBYanbHuX
KpeCcneHHAX po3MipHi CTPINKN pekoMeHAyeTbCA HAHOCUTU JOBXMHOK 5...7 MM.

5. MiHimanbHa BifCTaHb MK napanenbHUMM Po3MIPHUMMU NiHIAMW — 7 MM, a MiX
PO3MIpPHOIO i NiHieto KOHTYpY — 10 MM (puc. 6).

6. BuHOCHi niHii € ponombkHuMK. IX npoBOAATb Big MeXi BUMIPIOBAHHS
nepneHauKynapHoO nNpsMOosiHINHOMY BiApi3Ky enemeHTa geTarni, po3Mip SiKOro HaHOCATb.
BWHOCHI niHil NOBUHHI BUXOOMTM 3a KiHLi CTPinok abo 3aciyok Ha 1...5 mm (puc. 6).

7. JliHIT KOHTYpPY, OCbOBI, LLlEHTPOBI M BUHOCHI HE MOXHa BUKOPUCTOBYBATU B SAKOCTI
PO3MipHUMX NiHiN. OCbOBI i LEHTPOBI NiHIT MOXYTb BYTK BUKOPUCTaHI SIK BUHOCHI. [1ns uboro
X HeoOXxigHO NpoJoBXuTK (puc.6). BogHoyac He pekOMeHOYETbCS AO0MNycKaTh NepeTuHy
PO3MIPHUX i BUHOCHMX MiHIN.

8. PoaMmipHi 4mcna niHiMHMX pPO3MIpiB NpU  PI3HOMY Haxuni  PO3MIPHUX  JliHIN
pPO3MilLyOTb Tak, sK 300paxeHo Ha puc. 8. Akwo HeobxigHO BKaszaTu po3Mmip Yy
3aLUTPMXOBAHIN 30Hi, TO PO3MipHE YNCNO HAHOCATb Ha Nonuyui — BMHOCLi (puc. 8).

9. CTpinkn Ha giameTpi kona abo papgiyci Ayrn NOBWHHI ByTM NOBEPHEHUMMU A0 NiHil
kona 4m ayrn. Po3amipHi niHil pagiyciB i giameTpiB, HaHeCeHMX Ha Konax, He MOBWHHI
3aiMaTU TOPU3OHTANbHOrO i BEepTUKANIbHOIMO MOMOXEeHb 4YM chiBnagaTu 3 LEeHTPOBUMMU
NiHIAMM.
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Puc. 6

~20°

\ 2,5 min

Puc. 7

10. Po3smipHi ynucna gnsa pagiycie Heo6xigHO AONOBHIOBATU MO3HAYEHHSIM Ha B3ipeub
R10, R25, pe Bucota OykBu pAopiBHIOE BUCOTI uUudpun. Po3mipHi umucna piametpis
AOMOBHIOKTb YMOBHUM 3HAKOM J, AKMA MNPOCTaBnsOTb nepeq PO3MipHMM YUCIIOM Ha
B3ipeub J15 (puc. 6).
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Puc. 8

11. SAKWO npu HaHeCceHHi PO3MIPHOro YMcrna He BUCTadae MiCUs MK PO3MiIpHUMU
CTpiNikaMn, MOro HaHOCATb, AK Le 300paXeHO Ha puc 9, PO3MILLYHYM MO MOXKITMBOCTI
4Yncno 3 NpaBoro HOKky.

R
| B 20

Puc. 9

12. AKWOo Npu HaHEeCeHHi PO3MIPHOro YMcra He BUCTaA4ae Micus Ans CTPINok, iX
MOXXHa NPOCTaBNATA i3 30BHILLHLOrO 60Ky abo MOXHa 3aMiHUTU 3aciykamu, siKi HAHOCATb
nig Kytom 45° 0o po3MipHOI NiHIT 3a Xo4oM Hanucy abo 4iTKoO HaHeCeHUMU TOoYKaMu
(puc. 10).

§ 25 &

I PN

Puc. 10

13. KOHiYHi dhacku, BMKOHAHI Ha KiHUSX UMNIHOPUYHWX OeTanen nig Kytom 45°,
no3Ha4varTb sk JOOYTOK BENMUYMHU KaTeTa Ha MOro KyT: 2x45°. AKLWO Ha KpecrneHHi AaHoil
getani € Kinbka OOHaKOBWMX KOHIYHMX (pacok, TO iX MNo3HavawTb Ak 2 dackn 2x45°
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(puc. 11). MNpu iHWKX KyTax BUMKOHAHHA dhacku 1i BKa3ylTb Tak, SK Le 300paxeHOo Ha
puc. 118, TO6TO OKPEMO BKa3yloTb PO3MIp KaTeTa i po3Mmip KyTa.

a 0

_(

2 x45°
- 7 ¢acku

!

2x45°

|

6 j 20| 35% _|_16_
< - 71 _
. 3
o S *Po3mip dns dobidok
30
Puc. 11

14. [pn HaHeCeHHi po3MipiB BUKOPUCTOBYIOTb TaKOX iHLWI 3HAKM Ta YMOBHOCTI, SKi
A03BOSIAKTbL CKOPOTUTM KiNbKICTb 300paXKeHb i po3MmipiB.

15. Po3aMipn npocTaBnsaTb 3a NPUHLUNOM “HE3aMKHEHOro faHutora”, 3a BUHSTKOM
OyaiBenbHMX KpecneHb. 3aMKHEHWM naHutor OOMyCKaeTbCHA, SAKWO OAWH i3 po3MipiB
BKa3yeTbCA 5K AO0BIAKOBMI. Llen po3mip no3HavaloTb 3ipoyKoo (*), @ B TEXHIYHUX BUMOrax
3anucytoTb: “Poamip anga gosigok” (puc. 11.6).

16. Hag napanensHnmMuM abo KOHUEHTPUYHUMWU PO3MIPHUMMW FTiHIAMWU PO3MIPHI YMcna
PO3MILLYIOTb Y LLaxoBoMy nopsaaky (puc. 12).
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Puc. 12

17. Konn He BuUCTavae Micus Ons CTpinku yepes 6rvsbke pPO3MILLEHHS KOHTYPHOI
NiHii, OCTaHHKO MOXHa po3pmaTt (puc. 13).

Puc. 13

18. Poamipu KyTa, xopam Ta Ayrn Kkona HaHoCATb Tak, sik Le 300paxeHo Ha puc.14. B
OCTaHHbOMY BWMNAAKy Had PO3MIPHMM YMUCIIOM HaHOCATb 3HaK “ N “. KyToBi po3mipu
HaHOCATb Tak, K e 300paxeHo Ha puc.15. [Npu uboMy Ans KyTiB Manmx po3MipiB pO3MipHi

yucna po3MilLytoTb Ha NONMYKaXx NiHiN-BUHOCOK Y Byab-SKil 30Hi.
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Puc. 14 Puc. 15

19. Akwo NoTpiGHO HAHECTU KOOpPAMHATU BEPLUMHWU KyTa 3aoKpyrrneHHs abo ueHTp
AYrn 3a0KPYrfeHHs, TO BMHOCHI NiHIl NpoBOAATb BiO TOYKM NEPETUHY CTOPIH KyTa
3a0KpyrneHHs abo Big LeHTpa Ayrn 3aoKpyrieHHs (puc. 16).

Puc. 16

20. Axwo Burnsag abo po3pia CUMMETPUYHOro npeameTta abo oKpeMmx CUMETPUYHO
PO3MiLLEHUX eNeMEeHTIB 300paxyroTb TiNbKM 40 OCi cumeTpii abo 3 06pnBOM, TO PO3MIpPHI
MiHii, AKi BIQHOCATBCA OO0 UMX €NEeMEHTIB, NPOBOAATb 3 0O6pmMBOM i OB6pUB PO3MIPHOI MiHiT
BUKOHYIOTb 3a Biccto abo 3a niHieto obpuey npeameTa (puc. 17a).

Po3mipHi niHii MoxHa npoBoguTu 3 06puBOM i Npu 306paxeHHi po3Mipy AiameTpis
Kona HesanexHo Big Toro, 306pakeHO KOMo LUIfIKOM YW 4acTKOBO, Mpu LbOMYy 0bpuB
PO3MIPHOI MiHIT BUKOHYIOTb 3a LleHTpoM Kona (puc. 176).

21



Puc. 17

21. lNpw 306paxkeHHi BUpOoOy 3 po3pMBOM PO3MIPHY MiHil0 HE po3puMBaloThL (puc. 18).

22. Po3MipHi yncrna HemoOXHa po3ginsatv abo nepetnHatn Oyab-AKMMU  NiHIAMU
KpecrneHHda. He fonyckaeTbCa po3puBaTh MiHit0 KOHTYPY NPU HAHECEHHI PO3MIpHOro Yncna
Ta HaHOCUTU PO3MIPHI YnCna B MiCUAX NEepeTUHy PO3MIpHUX, OCbOBUX abo LIEHTPOBUX
niHin. OCbOoBI, LEHTPOBI MiHiT Ta NiHIT LUTPUXOBKM AOMNyCKaeTbCca po3pmeatu (puc. 19).

375

40

Puc. 18
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23. FAKWo npu HaHeceHHi po3Mmipy pagiyca gyru kona HeobxigHO HaHecTu po3Mmip,
SAKUMN BU3HA4Ya€E MOMNOXEHHS 11 LeHTpa, TO WNOoro 300paxyloTb Yy BUMMSAi NEepeTuHy
LEeHTpoBMX abo BUHOCHWUX IiHIN, NPUYOMY NpPWU BENWKIN BENWYMHI pagiyca UeHTp
A03BONSAETbCA HabnuxyBatm Oo Ayrn. B ubomy Bunagky po3MmipHy niHito pagiyca
306paxytoTb 3 3namom nig kytom 90° (puc.20).

Puc. 20

24. MMpw cniBnagaHHi LEHTPIB KiNbKOX pagiyciB X po3MipHi JiHIT MOXHa He 4OBOAUTH
A0 LUeHTpa, KpiM KparHix (puc.21).

o
LR
3 Rl

/?52

Puc. 21

25. Po3mipn pgiameTpiB BMpoOy cknagHOi KOHQirypauii MOXHa HaHOCUTU Tak, SK
300paxkeHo Ha puc.22. Y Bunagkax, Konv cdepy BaXKKo BiApi3HUTU Bif iHLIMX MNOBEPXOHb,
HaHocATb cnoBo “Ccdhepa” abo 3Hak 3rigHo 3 puc.23. [liameTp 3Haka cdepu OOpPiBHIOE
PO3Mipy PO3MIPHUX YNCEN Ha KPECMEHHI.
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N od (gpepa R10 !
Puc. 22 Puc. 23

26. Po3mip KBagpaTa HaHOCATb TakK, K 306paxeHO Ha puc 24. Bucota 3Haka
‘kBagpaT’ OOPIBHIOE BUCOTI LMAP PO3MIPHUX YNCEN HA KPECHEHHI.

S04
l 220
. PR
- S
Y D40
Puc. 24 Puc. 25

27. SAKWO KpecrneHHs MiCTUTb ogHe 300pakeHHs1 aeTtani, To po3mip 1i ToBWMHM abo
AOBXWHW HAHOCATb TaK, sK Lie 306paxxeHo Ha puc. 25 Ta puc. 26.

/ I

[ 200 -

b
\S AN

N\

Puc. 26
28. Poamipn BMpoby 3aBXaM HaHOCATb HOMiHAmbHI, He3anexHo Big MaclTaby

300paxeHHs. AKWo enemMeHT 300paxeHOo 3 BiAXUNEHHAM Big macwTaby, TO po3mipHe
ynucno nigkpecnioTb (puc. 27). Lle npaBuno He MOWUPKOETLCA Ha BUMNAOKW, KONMKU OesKi
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enemMeHTn 300paxkeHHs BaXKKO BUKpecnnTn abo 6axkaHo 36inbLUnTK iX 30pOBE CNPUNHATTS,
a TakoX npwu 3o00paxkeHHi B M1:1 TOHKMX NnacTuH, NPoKnagokK, wamno.

30 | g5
Puc. 27

29. Po3MipHi niHii 6axaHo HaHOCUTKU NO3a KOHTYPOM 300paXKeHHSs, B Mipy MOXIUBOCTI
PO3MiLLytOuM BHYTPILLHI Ta 30BHILUHI po3Mipn aeTani 3 pidHMx BokiB 300paxeHHs (puc. 28).
Arne po3mipy MOXHa HaHecTW i B cepefuHi KOHTYpY 300paXKeHHS, SKLWO KpeCreHHsa Bif
LbOro He BTpayae 3p0O3yMinocTi.

i
A
A
3 !s S 2
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A R I > Q
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! |
!
15 o
_|5 T
- 105 _
Puc. 28
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30. HaHeceHHs po3MipiB Ha HEBUOMMOMY KOHTYpi JO3BONAIOTL Y TUX BUNAAKax, Konu
Le A03BOMSE BiAMOBUTUCSA Bif BUKPECIEHHS 404ATKOBOrO 306paxeHHs (puc. 29).

o 58
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]

25
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110
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A

Puc. 29

31. Ansa Toro, wob BipHO HaHecCTU po3mMipn, HeobXxigHO cnovaTky BubpaTtn 6asm aons
X BigniKy.

Po3mipHi 6a3sn — ue onopHi obpobneHi noBepxHi getani abo reomeTpuyHi oci
OCHOBHMUX Tl €NeMeHTIB, BIQHOCHO SIKMX BMU3HA4alOTb MOSIOXKEHHS iHLWMX NOBEPXOHb, NiHin
abo Toyvok. Mpn LbOMY BpaxoByKOTb MPU3HAYEHHSA AeTani B MalwmHi abo By3ni. 3rigHo 3
FOCTom 21495-76 6a3n noAinslTb Ha KOHCTPYKTOPCbKi (OCHOBHI Ta [LOMOMIXKHI),
TEXHOSOriYHi Ta BUMiptoBanbHi. KOHCTpyKTOpChbKi 6a3n € KoopANHATHUMM MAOLWMHAMM, SKi
A03BOMSATb TOYHO BU3HAYMTU NONOXEHHA Yy BUPOBi Byab-AKOi cknaganbHOi oanHuui abo
aetani.
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TexHonoriyHa 6Gasa BW3HA4Ya€e MOMOXEHHs 3aroToBkm abo Bupoby npu ix
BUrOTOBMNEHHI ab0 PEMOHTI.

BumiptoBanbHa 6a3a Bu3Havae BiOHOCHE MOMOXEHHSA 3aroToBkM abo BuMpoby Ta
3acobiB BMMIiptOBaHHS.

32. bazamu Bianiky MOXyTb 6yTu:

- MnowwHn, 3 Aknx noumHaeTbca 0bpobka, Hanpuknaa, TOpLUEBi, NPUBAsKOBI Ta iHLLUi.
Ha puc.30 300paxeHo geTtarnb, Y SIKOI OCHOBHI (KOHCTPYKTOPCbKi) 6a3n — Le npusankosa
nnowuHa A Ta reomeTpuyHa Bicb feTtani. Big Hux BigpaxoByiTb po3mipu a, B, C, d
diametpun 1, 2, i T. iH.

- Mpsami ninii, Hanpuknaa, oci cumeTpii, Byab-sKi B3aEMHO NepneHANKYNAPHI KPOMKM
JeTani Ta iHwe.

Mpn uboMy pO3MipU, SAKi BIAHOCATbLCSA OO0 OAHOMO i TOro X enemeHTa (KaHaBKkw,
BUCTYNY i T. iH.), PEKOMEHOYETLCA KOHLEHTPYBATU B OLHOMY MiCLi, PO3Millytoum iX Ha
TOMY 300pakeHHi, Ha AKOMY Liei erlieMeHT 300pakeHnn HandiTkiwe (puc. 31).
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- Touka. Ha puc 32 306paxeHOo Kynayok mexaHiamy aBtomaTta. TyT 6a3a — Touka O
(montoc cuctemun NonsApHUX KoopauHat). Ona Bigniky kytiB 6asot cnyxutb npama OX
(nonapHa Bicb).

33. [llpuM HaHeceHHi po3MmipiB HeOOXiAHO TaKoX YypaxoByBaTM W TEXHOMOriO
BUrOTOBNEHHA AeTani.

Y KOHCTPYKUISIX MalUMH 4acTO MOXHa 3yCTpiTM Banu Ta iHWI Kpyrni getani, Ski
06pob6nsATb Ha TOKapHUX abo peBonbBEpPHMX BepcTaTtax (puc. 33).

PucyHok 336 inocTpye npuknag HenpaBWUibHOIO HaHECEHHA PO3MIpiB i HeBaano
BnbpaHui BapiaHT 06pobkM Takoro Banuka, ToMmMy WO o6pobutn petanb 3 OFHIel
YCTaHOBKW B JaHOMY BUNagKy HEMOXMIMBO (KpiM TOro, Npyu o6TodyBaHHI LUMNiHApPa Manoro
AiameTpa BUHUKHE BennKe 0CboBe BUTTSA).
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Puc. 32

Konmyp 3azomobku
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34. [Npn HaHeCeHHi pPO3MIpiB Ha KPeCreHHs Crig BUKOPUCTOBYBATU PSAN YUCEN, SKNUM
Tpeba HagaBaTu nepesary, BpaxoBykuM BUMOMM BiANOBIOHMX cTaHaapTiB. HopmanbHi
KOHYCHOCTi 1 KyTu KoHyciB (TOCT 8593-81) nogaHo B Tabn. 6, HopManbHi NiHiNHi
po3mipu — B Tabn. 7, HopmanbHi pagiycu ckpyrneHb i dackm — B 1abn. 8 (FOCT
10948-64). Mpwn KopucTyBaHHI TabnuusMn cnig HagaeaTy nepesary nepLioMy pagy nepeg
apyrum, opyromy — nepeg Tpetim i T. 4.

HopmarnbHi KOHYCHOCTI

Tabnuus 6

HopmanbeHi NiHinHI po3mipn

KoHyCHIicTb C KyT KOHyca a KoHyCHicTb C KyT KoHyca a
1:500 6'52,5" 1:6 9°31'38,2"
1:200 17'11,3" 1:5 11°25'16,3"
1:100 34'22,6" 1:4 14°15'0,1"
1:50 1°8'45,2" 1:3 18°55'28,7"
1:30 1°54'34,9" 1:1,866025 30°
1:20 2°561'51,1" 1:1,207107 45°
1:15 3°49'5,9" 1:0,866025 60°

1:12 4°46'18,8" 1:0,651613 75°
1:10 5°43'29,3" 1:0,500000 90°
1:8 7°9'9,6" 1:0,288675 120°
1:7 8°10'16,4"
Tabnuuygsa 7

psa

1-n 10; 11; 12; 14:; 16; 18; 20; 22; 25; 28; 32; 36:; 40; 45; 50; 56; 63; 71; 80; 90

2-n 10; 10.5; 11; 12; 13; 14; 16; 17; 18; 20; 21; 22; 24; 25; 26; 28; 30; 32; 34;
psaa 36; 38; 40; 42; 45; 48; 50; 53; 56; 60; 63; 67; 71; 75; 80; 85; 90; 95

MpumiTka: iHWiI HOpManbHi PO3MIpN OTPUMYIOTL OiNEHHAM ab0 MHOXEHHSIM YMCEN B
iHTepsani Big 10 go 95 Ha 10".

HopmanbeHi pagiycu ckpyrneHs i dpacku

Tabnuus 8

1-n psag

... 1.0; 1.6; 2.5; 4.0; 6.0; 10; 16; 25; 40...

2-1 psag

...1.0; 1.2; 1.6; 2.0; 2.5; 3.0; 4,0; 5,0; 6,0; 8,0; 10; 12; 16; 20; 25; 32; 40;
50...
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FrEOMETPUYHI NOBYAOBU

eomeTpnyHOlO  NOBYAOBOK  Ha3MBaeTb  rpadiyHU  MeToh  PO3B’SA3yBaHHSA
reoMeTpUYHNX 3a4a4y Ha NNOLLMHI 32 JOMOMOrOK KPeCNAPCbKUX IHCTPYMEHTIB.

Mpn BMBYEHHI po3ainy “leomeTpuyHe KpecneHHs” nepenbadaeTbCd, WO CTYAEHT
BOSIOAIE HaBUKaAMW KOPUCTYBAHHSA KPECISAPCbKUM IHCTPYMEHTOM Ta eneMeHTapHUMU
nobynoBamum 3a 4OMOMOrOK KYTHUKA, NiHINKK, LMPKYNS.

HAXWUI. Tpu BukpecneHHi GaraTbOX TeXHIYHWX AeTanen gosoauTbes OyaysBatn
reoMeTpu4Hi Haxunu, Hanpuknag, Npu BUroToBNEHHI NPodinto nNpokaTy, Takux siK Wweenep
Ta ABOTaBp, HOMEP SIKUX BKA3Y€E Ha iX BUCOTY B CaHTMMeETpax.

Haxunom npsamoi BC BigHOCHO ropusoHTanbHol npsimoi AB HasuBaloTb BigHOLLEHHS
i=h/lI=tg@, oe @ — KyT Haxuny.

Ha puc. 34 306paxeHo nobyaoBy BHYTPILLUHIX rpaHen NONNYoK LWBenepa, Haxmn akux
cknagae 10%.
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Puc. 34

MobyooBy Haxmny NOMMYOK BUKOHYOTL Y Takild MOCNiAOBHOCTI:

- MMopsig 3 npodhinem Ha ropuaoHTanbHIM npsmin AB Bigknagatote 10 OOBINbHMUX,
O[HaKOBOI AOBXMHM BiOpi3KiB, a Ha nepneHankynapi B Toyui B Bigknagatotb 3 06MaBOX
OokiB N0 ogHOMY TakoMy X Biapisky. NnoteHy3n AC i AB matotb Haxun 10%.
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- Uepes Toukn M i N, ski 3Haxogsatbcs Ha BigctaHi (b-d)/2 Big Topusi NONMYOK | Ha
BUCOTI t Big 30BHILLUHIX FOPU3OHTaNbHUX (HWXKHBOI | BEPXHBOI) rpaHen NONNYOK, NPOBOASATb
noxuni ninii, BignosigHo napanernsHi 4o AC i AD. licna uboro BMKOHYIOTb 320KPYrieHHS
Tynux KyTiB pagiycamm R i Ri (puc. 34). AHanoriyHo OyaytoTb Haxum MOSIMYOK AN
ABOTaBpoOBMX Ganok.

3Hak Haxuny Z, BepluMHa SKOro noBuMHHa 6yTn HanpasneHa B 6ik Haxuny, HAHOCATb
nepeq po3MipHUM YMCIOM, PO3MilLyroun oro 6esnocepeHbo 6ing 306pakeHHA NOBEPXHI
Haxuny (puc. 34). HeBenuknin Haxum Ha KpeCreHHi [onyckaeTbCa 3006paxyBaTu
30inbLUEeHUM.

KOHYCHICTb. KoHyCHIiCTIO Ha3uMBalTb BIiOHOLWEHHSA Pi3HULi AiaMeTpiB OCHOB
NpsiIMOro Kpyrosoro KoHyca pgo wnoro Bucotu K=(D-d)/I. MNMpn ogHOMy i TOMY X KyTi
KOHYCHICTb Y 2h pasu b6inbla 3a Haxun (puc. 35).

12,5

Puc. 34

Mepea PO3MIPHUM YUCIIOM KOHYCHOCTI HAHOCATb YMOBHWA 3HAaK A, BEPLUMHY SIKOrO
HanpaenaTb Y 6ik BEPLUMHN KOHYca (puc. 35).

noain BIAPI3KA HA ABI PIBHI HACTUHW. Lo nobynoBy MoxHa BMKOHATK 3a
AOMNOMOrOK TPUKYTHUKA | LIMPKYNs. 3a 4OMOMOrol TPUKYTHMKA Yepes KiHui A i B Bigpiska
(pyc. 36) npoBoasTb NpsAMI Nig piBHMUMKU KyTamu Ao Bigpiska AB [0 iX B3aEMHOro nepeTuHy
B Touui C. lNoTim i3 Toukn C onyckatoTb nepneHankynap Ha AB, skun i noginuTb BiOpI3oOK
Ha [Bi PiBHi YaCTUHN.
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Puc. 36

LWLo6 noginutn Bigpi3ok Ha AOBi piBHI YaCTUHWM 3a AonomMorow uupkyna (puc. 37) 3
KiHuiB A i B Bigpi3ka €K i3 LUeHTpiB pagiycoMm R, GinblimMm nonoBuMHM Biapi3ka, NPOBOAATb
Ayrn 0O B3aeMHoro nepetuHy B Todkax C i D. 3'egHaBlum Ui Touku, OinaTb Bigpisok AB
Toukoto E Ha pgBi piBHi 4actmHu. Llenm cnoci6 € Takox cnocobom npoBenEHHS

neprneHauKynsipa Yepes cepeavHy Bigpiska.
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Puc. 37

noain BiAPI3KA HA n PIBHUX YACTHUH. LLo6 noainutn Bigpisok AB, Hanpuknaga,
Ha N’'saTb piBHUX YacTuH (puc. 38), i3 kiHuA A Bigpiska AB npoBoaaTb NpsAMy nig AOBINbHUM
KyTOM, Ha sKin BigknagawTb MATb OOBINbHUX PiBHUX Bigpi3kiB. KiHeub n'aTtoro Bigpiska
(Touky 5 ) 3’egHytoTb 3 Toukow B. MNpoBoasum yepes Toukm 1, 2, 3 i 4 npami, napanenbHi
Ao npsmol 5B, ainate Bigpisok AB Ha M’'sTb PiBHUX YaCTUH.

n

A1 1\ ivB

Puc. 38
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noain KYTA HA OBl PIBHI HACTUHMW. 13 BeplumHu KyTa o 4OBiNbHUM pagiycom R
NpoBOAATbL AYry i no3HavalTb TOYkM 1 i 2 nepeTuHy 11 i3 cTopoHamu kyTa (puc. 39). 13
TOYOK 1 i 2 SK i3 LeHTpiB NPOBOAATL TAKOX AOBINbHUM padiycoM Ri oyru Kifl 4O B3aEMHOro
nepeTtuHy. Npsama, ska 3’egHye OTpUMaHy TOYKY 3 BEPLUMHO KyTa, NOAINUTL KyT o HaBnin.

Puc. 39

noau NnPAMOro KYTA HA TPU PIBHI YACTUHW. I3 BepwunHM NpaAMOro Kyta
(puc. 40) npoBoaATL Ayry OOBINbHOroO pagiyca R O nepeTuHy 3 CTOpoHaMu KyTa. 13 ToHok
nepeTtuHy 1 i 2 8K i3 LeHTPIB TUM Xe pafiyCcoM 3acikaloTb Ha paHille OTpUMaHin Oy3si TOYKK
3 i 4. MNMpami, ski 3’egHY0Tb Li TOYKM 3 BEPLLUMHOK MPSIMOro KyTa, OiNATb NOro Ha TpW PiBHi
YaCTUHN.
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NOBYOOBA MEPMNEHOUKYNAPA OO NPAMOI 3 TOYKU, AKA NEXUTb NO3A
MPAMOIO. 3 Toukm C (puc. 41) 4K i3 LeHTpa NPOBOAATb Ayry Kona AoBinbHOro pagiyca R,
KWW nepeTuHae npsiMy a B Todkax 1 i 2. |13 unx TOYOK K i3 UeHTpiB NpoBOAATL AYru Kin
TakoX OOBiNbHOro pagiyca Ri go B3aemHoro nepetuHy B Touui D. lNpama, nposeneHa
yepes Toukn C i D, nepneHavKynspHa 4o 3a4aHoi NpsiMol.

C
P

R7

D

Puc. 41

NMOBYOOBA NMEPMEHOUKYNAPA OO MPAMOI 3 TOYKU, AKA JNEXUTb HA
MPAMIN. I3 3apgaHoi Toukn C (puc. 42) 49K i3 UeHTpa NPOBOAATb AYyry Kosfia AOBiSIbHOro
pagiyca R, aknin nepeTuHae npsamMy a B Todkax 1 i 2. I3 uMx TOYOK $K i3 LeHTpiB NpOBOAATb
Ayrn Kin TakoX AoBinbHOro pagiyca Ri Ao B3aeMHoro nepetuHy B Toyui D. lNMpama, ska
npoxoanTb Yyepes Toukn C i D, nepneHagukynsipHa oo 3agaHoi Npsamoi.

Puc. 42
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NOBYOOBA MNEPMNEOUKYNAPA 3 KIHUA 3AO0AHOIO BIAOPI3KA. |3 goBinbHOI
Toukn O nosa Bigpi3kom (puc. 43) SK i3 LeHTpa NpoBOAATbL KOJIO pafiycoMm, KU OOPIBHIOE
BigcTaHi Big Toukn O o Ttoukm C. I3 Toukm D nepeTtuHy Kona 3 Bigpiskom DC npoBoasitb

AdiameTp kona. MNpama, aka npoBegeHa Yyepes Toukm A i C, nepneHgukynapHa go 3agaHoro
Bigpiska.

A

Puc. 43

noail KoONnA HA TPU PIBHUX YACTUHW. 3 toukn C kona (puc. 44) pagiycom R
3acikaTb Ha HboMy Toukn 1 i 2. [lyra 1-2 i € TpeTUHO AOOBXMHU Kona. Pagiycom, skuin
AOopiBHIOE xopai 1-2, i3 ToukM 1 Ha Koni 3acikatoTb ToYky 3. Toykn 1, 2 i 3 gindaTb KOno Ha
TPW PIBHUX YACTUHWN. TPUKYTHUK 1-2-3 PiBHOCTOPOHHIN, BNNCAHWI Y KOJIO.

3
Puc. 44

noail KONA HA MATb PIBHUX YACTUH. 13 cepeanHn pagiyca-todkm C (puc.
45), gk i3 ueHTpa ayrowo pagiyca CD 3acikaioTb Ha AiameTpi Touky M. Bigpisok DM

BM3HA4Ya€E OOBXMHY CTOPOHW BMUCAHOrO MpaBUIbHOrO NM'ATUKyTHUKA. Mobynosa BepLUnH
MATUKYTHMUKA 3pO3yMina i3 KpeCneHHs.
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Puc. 45

noaut KOJNA HA WICTb PIBHUX YACTHUH. CtopoHa npaBunbHOrO LWECTUKYTHUKA,
SKUW BNUCAHWU B KONO, JOPIBHIOE pajiycy kona. Yci nobyaosu 3po3ymini 3 puc. 46.

Puc. 46

1.4.13. noAiNn KONA HA n PIBHUX YACTWH. lMNoginumo Kono, Hanpuknag, Ha n=7
PiBHMX YacTuH (puc. 47). 13 Toukm C $K i3 LeHTpa pagiycom R, Skuin OOPIBHIOE OiamMeTpy
Kona, 3acikaeMo Ha ropmsoHTanbHin oci Toukn A i B. I3 Toyok A i B npoBogmMmo npomeHi
yepe3 napHi (abo HenapHi) noginkn giametpa CD. OTpuMaHi TOYKM NEepeTuHy 3 KOSIOM
noainAaTe MOro Ha CiM pPiBHMX YacTuH. 3’€QHaBLUN Ui TOYKW, OTPUMAEMO MNpPaBUITbHUN
CEMUKYTHUK.
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Puc. 47

NnobYAOBA NMPABUJIBHOIO n-KYTHUKA 3A OAHOKO CTOPOHOIO a. Hexan
AaHun Bigpisok AB — cTopoHa npaBunbHOro n-kytHuka (puc. 48). 13 kiHuUiB Bigpiska AB
npoBoAsATb Ayru Kin pagiycom R= AB go B3aemHoro nepeTtuHy B Todkax O i Os (a). lNpsama,
aka npoxoauTb yepe3 Toukn O i Os — MHOXMHA LEHTPIB YCiX N-KYTHUKIB i3 3a4aHOlo
CTOPOHOH0.

Ons nobyooBn KBagpaTa 3a [OaHOK CTOpPOHOW 3 Toyok A i B npoBoastb
nepneHavKynspu o nepetuHy 3 gyramu kin (6). MNMepetuH piaroHani AC (abo BD) i3
BEpPTMKAIbHOK BICCIO BM3HaunTb LeHTp Os4 KBagpaTa, SKMA BNMCaHWMM Y KOMO pagiycom
O.A (B,r).

Ana nobynosu LEeHTPY NpaBunbHOIO MATUKYTHUKA Bigpidok 0406 Ainate Hasnin (4).
Touka Os Byge LeHTPOM NPaBUNBHOIO MATUKYTHUKA, SKU BNCaAHUIA y Kono pagiycoMm OsA
(e). Bigknapatoum Bigpisok OsOs Ha BepTuKanbHin oci Big Toukn Os Bropy, nosHavarTtb
Toukn O7, Os, Oy, ..., On SK LEHTPU NPaBUIIbHUX CEMU-, BOCbMU-, AEB’ATU-,..., N-KYTHUKIB,
BnucaHux y kona pagiycom O7A (x), OsA; OdA, .., OnA. Toyka Os € LEHTpPOM
NpPaBUIbHOIO LWECTUKYTHUKA, BMMCAHOTO Y Kono pagiycom OsA (3).
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BU3HAYEHHA PALIYCA | LEHTPA OYIrW. o cepeauHu OOBINbHO NpoBeOeHOol
xopaun AB (puc. 49) nposoaatb nepneHankynsp (6) cnocobom, Ak NnokasaHo Ha puc. 41.

AHarnoriyHy onepaduito nostoptotoTb Ans xopan BC (B). NepeTnH nepneHaukynspis
BM3Ha4vae ueHTp ayrm O, a Bigpizok OC € pagiycom uiei gyru.
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Puc. 49

CNPAXEHHA

O6pucn BaraTbox TEXHIYHMX POPM CKNagarTbCs 3 MiHiKM, 9K NaBHO NepexoasiTb
ofgHa B iHWYy. [naBHWUM nNepexig ofHIiel MiHIl B iHWY Ha3MBalTb CAPSXKEHHAM. I3 BCi€l
OaraToOMaHITHOCTI CrpsikeHb PiI3HOMAHITHUX liHIK MOXHa BWUAINUTU Taki OCHOBHI X BMAOMW:
CAPSKEHHA NPAMOI NiHIT 3 Yrok Kona, CAPsKeHHA OBOX MO Pi3HOMY PO3MILLLEHUX MPAMUX
NiHin 3a OOMOMOroK Ayrn Koma, CrApPSKEHHs Oyr ABOX Kifl 32 JONOMOrow NpsMOI RiHIT i
CNPSPKEHHA Oyr OBOX Kifl 3a 4OMNOMOro TPeThOl.

[dyrn Kin, 3a [O0MNOMOro SKMX BUKOHYKOTb CHPSDKEHHS, HasuBalTb Ayramu
cnpsbkeHHsa. [nsa nobyaoBu Oyrn CnpsbkeHHst HEOOXiQHO Ha KpecrneHHi 3HauTKM ii LeHTp,
pagiyc i TOYKM CrPSDKEHHSs, B SIKMX Oyra CAPshKEHHA nepexoguTb Y CHAPshKeHi iHil.
3apatoumncb OAHUM i3 UMX NapaMeTpiB, iHWI MOXHa BM3HA4YMTK rpadivHo.

Mpwn cnpspkeHHi NPAMOI NiHIT 3 4yror Kona neplua BUKOHYE posib JOTUYHOI 40 Kona. B
UbOMYy BUMNAAKy UeHTp ayrn kona O i Toukn cnpsbkeHHa K nexuTb Ha nepneHankynapi 4o
cnpsbkeHol npsamoi (puc. 50). Mpu cnpspkeHHi ayr ABOX Kifl Touka cnpsbkeHHs K noBuHHa
nexartn Ha niHii, aka 3’eAHy€e LeHTPU CnpsbkeHux ayr (puc. 51).
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K

Puc. 50 Puc. 51

CnpsikeHHA nNpAMUX NiHIKW, AKi nepeTUHaKTbLCA 3a gonomorow Aayru. [ns
nobynoBN CNpsKEHHS ABOX B3AEMHO MEPNEeHOVKYNApPHUX NpSAMUX a | B Oyrow kona
3agaHoro pagiyca R (puc. 52) HeobGXigHO i3 TOYKM MEPETUHY NPSAMUX SK i3 LeHTpa
nNpoBeCcTu Ayry kona pagiycom R o nepeTtuHy 3 npamumu B Todkax A i B (a). I3 oTpumaHunx
TOYOK SIK i3 LleHTPIB TUM e pafiyCoM NpoBeCTU AYrn Kifl 4O B3aEMHOIO NepeTuHy B TOuLi
O (6). 13 Toukn O papgiycom R nposectu aOyry cnpsbkeHHs (B). Touykn A i B B gaHomy
BUMNAAKYy € TOYKaMU CNPSHKEHHS.

Puc. 52
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[na nobynoBu cnpsbkeHHs ABOX NPAMUX, SKi NepeTMHaKTbCs, a i B, Nig roctpum
KyTOM Jyroto 3agaHoro pagiyca R (puc. 53) HeobxigHO BU3HAUYNTU MHOXUHY LIEHTPIB Kin SKi
BigOaneHi Big nNpaAMMX Ha BiagcTaHi R. [na uboro Ha BigctaHi R npoBoasaTb NpsiMi, SKi
napanenbHi 4o 3agaHunx, 4o nepeTuHy B Touui O (a). lyra pagiyca R, npoBegeHa i3 To4ku
O sk i3 ueHTpa, 6yge gyroto cnpsbkeHHs (6). OcHoOBM nepneHauKynsipiB, ONyLeHuX i3
Touykn O Ha Npsami a i B, ByayTb TOYKaMU CAPSKEHHS.

MobynoBy cnpshkKeHHst OBOX MPAMUX, SKi NepeTMHaKTbCA MNig TYNnMM KYyTOM LYroto
3agaHoro pagiyca R (puc. 54), BUKOHYOTb aHarnoriyHo 3 nonepeaHim.
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Puc. 54

CnpsikeHHA napanernbHUX NpsSMUX AYyrow Korma. AKWOo Ha OAHiM i3 npsmMmux a i B
3agaHa Touvka crnpshkeHHsa A (puc. 55), cnpsKeHHS BUKOHYHOTb Tak. I3 Touku A onyckarTb
nepneHavKynsap Ha npamy B (a). Ainate Biapisok AB HaBenin (6) i 3 Toukn O 4K i3 UeHTpa
NpoBOASATb Ayry cnpsbkeHHst pagiycom OA (B).
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Puc. 55

CnpsikeHHA ayrm Kona paaiyca R i npamoi a ayrotw 3apaHoro pagiyca Ri. [1na
BMKOHAHHA LIbOrO CrpsbKeHHs (puc. 56) cnoyaTKy BU3HA4alTb MHOXWHY LEHTpIB Ayr
pagiyca Ri. [Ina uboro Ha BigctaHi R1 Big npAMOi a NpoBoAATL napanesibHy 40 Hel npsaMy
m, a i3 ueHTtpa O pagiycom (R+R1) ayry koHUeHTpu4HOro kona. Toyka O1 Byge LeHTpOM
Ayrn cnpshkeHHs. Touvka cnpsbkeHHa C, oTpumaHa Ha neprneHanKynspi, SKMi onyLeHun i3
Toukn O1 Ha NpAMy a, a Touka B Ha npsmin, sika 3’egHye Toukm O i O1.

07 m

R1
S R

Puc. 56

CnpsikeHHA Ayr ABOX Kin 3a AONOMOroro npsimMoi niHii. Lle cnpspkeHHs 3BoaMTbCs
A0 NobyaoBM 30BHILLHBOT ab0 BHYTPILLHBOT 4OTMYHOI 40 AaHUX Kin (puc. 57).

[ns npoBegeHHs 30BHILWHBOI JOTUYHOI, dKa cnpsrae gsa kona pagiycamu R i R1 (a),
cnoyaTky 3'€4HYI0Tb LIEeHTPU Kin, noTim Bigpizok 001 ginatb Toukoto O2 HaBnin, a i3 TO4YKK
O npoBogATb kono pagiycom (R-R1), Skun OopiBHIOE pi3HMUI pagiyciB 3agaHux kin (6). Ha
ubomy koni pagiycom 020 3acikatoTb Toukm E i D (B). MNMpogosxmeum Bigpiskm OE i OD o
nepeTuHy 3 KosioM pagiyca R, oTpumytoTb Toukm cnpsikeHHst C i B (r). 3’eaHytoTb ToYkK E |
D i3 ueHTpom O1. I3 To4ok C i B napanenbHo Bigpiskam O1E i O1D npoBoasTh Bigpi3ku, Ski
cnpsaratoTb ABa Kona. TOYKM CnpskeHHSA Ha Koni pagiyca Ri MOXHa oTpumaTu, NpoBiBLUN 3
Toukn O1 nepneHavkynspu go Bigpiskis O1E i O1D.
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Puc. 57

[na nobynoBun BHYTPILWHIX AOTUYHUX, SKI CnpsaraloTb ABa Kona pagiycie R i R1 (pwuc.
58), i3 cepegumHu Bigpiska 001 Toukn O2 npoBogAaTb ayry pagiycom 0Oz, a i3 yeHTpa O
npoBoasTb Ayry pagiycom (R+R1), skuin OopiBHOE Cymi pagiyciB 3agaHux kin (6). Y
nepeTuHi UMx Kin nodHavatoTb Toukn E i D, aki 3'egHytoTb 3 Toykow Oi. [JOTUYHI, SKi
cnpsaraloTb ABa kona, 6yayTte napanensHumn go Bigpiskis EO1 i DO:1 (B). MobygoBa ToYOK
CMPSHKEHHS 3p03yMina 3 KPeCrneHHs.
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Puc. 58

NMobynoBa cnpsikeHHA ABoOX Ayr Kin. CnpsbkeHHA AOBOX Ayr Kin Moxe 0OyTtu
30BHILLUHIM | BHYTPILLUHIM.

Ha puc. 59a 306paxeHO 30BHIWHE CNPsPKEHHs ABOX Ayr Kin, a Ha puc 596 —
BHYTPILWHE. ToYKa CrpshKeHHs NeXuTb Ha NpsMin, ska 3'eqHye LeHTpu Kin. BigctaHb mix
UeHTpaMn B nepwioMy BuNagKy MOBMHHA LOpPiBHIOBATU CyMmi pagiyciB kin (R+R1), a B
Apyromy — pisHuui umx pagiycie (R-Ri1). Y Toudkax cnpsbkeHHs A Kona MakTb ChiflbHY
AOTUYHY t.
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Puc. 59

NMobyaoBa cnpsikeHHA ABOX Ayr Kin Ayrow 3agaHoro pagiyca. Takui Bug
CMNpPsKEHHSA MOXe OyTW 30BHILLHIM, BHYTPILWHIM i 3MillaHUM. [1pn 30BHILLHBOMY CMPSKEHHI
AYrN 3HaxoOATbCsl 3 30BHILWHbOrO OOKYy AYyrM CRPSKEHHS, TOOTO TOYKM CPSHKEHHA €
TOYKaMM NepervHy.

Ha puc. 60 HaBegeHo npuknag nobyqoBU BHYTPILWHBOrO CAPSKEHHS ABOX AYr Kin
pagiycis R i R1 3a gonomoroto ayru pagiyca Rz. 13 ueHTpa O pagiycom (R+Rz2), a i3 ueHTpa
01 pagiycom (R1+R2) npoBogaTh Ayrn oo nepeTuHy B Touui O2 (a). Toukun cnpskeHHa B i C
nexaTb Ha NiHiax, aki 3’egHyoTb Touky Oz i3 ueHTpamm gyr O i O1. I3 Toukm O2 5K i3 LeHTpa
NPOBOASATL Ayry CnpsikeHHs pagiycom Rz (0).

R2
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Puc. 60

BHYTpIWHE cnpsbkeHHA Oyr Kin 3a OMOMOroK TPEeTbOl XapaKTepuayeTbCa TUM, WO
cnpsraemi oyrm 3HaxogsaTbCA B CepeauHi Oyrn CnpshkKeHHs, TOOTO Ayra ChpshKeHHS i
CnpsbkyBasibHi OyrM 3HAXoOAsATbCA NO OAMH OiK OOTUYHMX, MPOBEAEHUX 4Yepe3 TOYKU
CAPSHKEHHA. TOYKM CNpsPKEHHS B LUbOMY BUMAgKy € TodkaMm camofoTuky. Ha puc. 61
300pakeHO 3pBHILIHE CNpsbkeHHs. 3afdaHi cnpsbkyBanbHi ayrn pagiycie R i R1 i pagiyc
cnpsbkyBanbHol gyrm Re. 13 ueHtpa O npoBogaTtb Ayry pagiycom (Rz-R), a i3 ueHtpa O1 —
ayry pagiycom, skun popisHioe ((Rz-Ri1). Y nepeTuHi umx gyr oTpumyoTb Touky O2 i3
ueHTpamu 3agaHux kin O i O1.
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Puc. 61

3MillaHe cnpsKeHHs1 ABOX AaHUX OYr Kifl TPeTbOK OYrok XapaKTepuayeTbCs TUM, WO
ofHa crnpsKyBarnbHa Ayra 3HaXOAUTLCA B cepeauHi Ayrn CrpsbKeHHS, a iHWwa — nosa Helo,
TOOTO 0Ha TOYKA CMPSPKEHHSI € TOYKOK CaMOLOTHMKY, a iHWa — TOYKOK NEPErnHy.

Ha puc. 62 HaBegeHO Npuknag 3millaHOro CrpsKeHHs ABOX AYr Kifl TPeTbOow AYrot
pagiyca Rz. I3 ueHTpa O (a) npoBoaatb ayry paaiycom (Rz2-R), a i3 ueHTpa O1 — pagiycom
(R2+R1). MepeTnH npoBeaeHUX Oyr BU3HAYaE LEHTP Ayrn CnpsKeHHs. [yra cnpshkeHHs 3
Ayroto pagiyca R mMae BHYTpILLHE CNpshKeHHs, a 3 ayrow pagiyca Ri — 30BHiWHE. Toyka
B — Touka camogoTuKy, a Touka B1 — Touka neperunny.

Ha puc. 626 nobynoBaHO 3MillaHe CNPSKEHHS TUX XXe Ayr 3 TiEw pi3HUUero, LWo
Tenep Ayra CNpsbkeHHs1 3 Oyrow pagiyca R crnpsiraeTbCsa 30BHILLHBO, @ 3 Ayrow pagiyca
R1 — BHYTpiWHbO. To4ka B cTana To4kow nepervHy, a Todka B1 — TO4YKOO caMOgoTuUKY.
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Puc. 62
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Ha puc. 63 HaBegeHO BUNALOK 3MiLLAHOrO CMPSHKEHHA OBOX AYr Kifl TPEeTbOK AYrot
3af4aHoro pagiyca Rz, konu BiCTaHb a MiXX LleHTpaMu oyr MeHwa cymu ix pagiycis (R+R1).
MobynoBa 3po3ymina 3 KpeCneHHs.

R2
—

Puc. 63

NMnOobBYOOBA OBAIJlIB
OBanu BigHOCATLCS [0 KOPOBOBMX KPUBMX. IX LUMPOKO BUKOPUCTOBYIOTbL B TEXHILli Npu
NpoeKkTyBaHHi 0b6puciB MawmMHOBYAIBHUX aeTanen, a Takox Yy OyaiBHMUTBI — npu
NPOEKTYBaHHI apoK, ABEPHUX | BIKOHHUX OTBOPIB i T. A.
OBan — ue doirypa, gka cknagaeTbcs i3 ABOX OMOPHUX Kifl, BHYTPILUHBO CRAPSHKEHUX
ayramu.
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NobynoBa oBany 3 AOTUYHMMM OMOPHUMM Konamu (3agada Ma€e MHOXUHY
po3B’a3kiB) (puc. 64). 13 ueHTpiB onopHux kin O i O1 pagiycom, Sknin JOpPIBHIOE, Hanpuknag,
BiZICTaHIi MiX 1X LLeHTpamu, NPOBOAATb AYrK Kin Ao nepeTuHy B Tovkax Oz i Os.

Akwo i3 Todok O2 i Oz nposectn npsaMi vepe3 ueHTpn O i O1, TO B NepeTuHi 3
ONOPHMMK KoSflaMm oTpumaemo Toudkn cnpskeHHss C, Ci, D i Di. 13 Todok O2 i O3 5K i3
LeHTpiB pagiycoM Rz, NnpoBOAATb OYrN CMIPSHKEHHS.

R =00

Puc. 64

NobyaoBa oBany i3 ONOPHUMU KONamu, AKi NnepeTUHaTbLCA (3a4aya TakoX Mae
MHOXWHY pO3B’A3KiB) (p1c.65). I3 Touok nepeTnHy onopHux kin C2 i O3 npoBoasaTb npsmi,
Hanpuknag, Yyepes ueHtTpy O i O1 4O NnepeTuHy 3 ONOPHUMM KOMaMu B TOYKaX CrpPsKEHHS
C, C1, D i D1, a pagiycamn R2, siki AOPIBHIOKOTb AiamMeTpy ONOPHOro Kona, Ayrn CNpsKeHHS.
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NobynoBa oBany 3a aBoma 3agaHumu ocamum AB i CD (puc. 66). Hwuxue
HaBegeHU OAWMH i3 MHOXMHW BapiaHTiB po3B’A3KiB. Ha BepTuKanbHin Oci BigknagylTb
Biapisok OE, sakun gopiHioe NonoBuHi GinbLuoi oci AB. 13 Toukn C sk i3 LeHTpa NpoBoAATb
ayry pagiycom CE go nepetuHy 3 Bigpiskom AC y Touui Ei. [lo cepeauHm Bigpiska AE:
NpoBOAATbL NEPNEHANKYNAP i NO3Ha4YaTb TOYKM MOro nepetunHy 3 ocsmmn oany O1 i Oo.
ByayoTb ToukM O3z i O4, cuMeTpunyHi Todkam O1 i O2 BigHocHO ocen CD i AB. Toukun O1 i O3
OyayTb LeHTpamMu OnopHUX Kin pagiyca Ri, akuin gopisHioe Bigpiskosi O1A, a Toukmn O2 i O4
— UeHTpamMu Oyr cnpsbkeHHs pagiyca R2, akun popiBHioe Bigpiskosi 02C. lNpsami, ski
3’egHytoTb LeHTpu O1i O3 3 O2 i O4, B NepeTuHi 3 oBanomM BU3HAYaTb TOYKMN CNPSIKEHHS.

Puc. 66

NMobyaoBa oBany 3 ONOPHUMMK KOJlaMU Pi3HUX AiamMeTpiB, AKi NnepeTUHaKTbLCA.
Ha puc. 67 306paxeHo nobyaoBy oBany 3a gaHum onopHuMM Konom Ginbuoro pagiyca R.
I3 Todok A i B, sK i3 LeHTpiB NPOBOAATL AYrM CNPsPKEeHHS pagiycoM Ri, SiKMA OOPIBHIOE
AiameTpy 3a4aHOro onopHOro Kona, 4o NepeTuHy 3 NPSMUMK, AKi 3'egHY0Tb Todkn A i B 3
KiHueM BepTuKkanbHoro giametpa — Toykowo O1. Bigpisok Oi1E i 6yge pagiycom gpyroro
onopHoro kona. 3 Toukn O1 sk i3 ueHTpa pagiycom R2=0i1E npoBogaTtb Ayry Apyroro
onopHoro kona. Toukun A, B, E i E1 € TOYKaMu CripsiKeHHS.
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Puc. 67

NMobyaoBa oBany noaoBXeHOi hopMU 3 ONOPHUMMU KOramMu pi3HUX AiameTpis,
AKi He nepeTuHarTbCA (puc. 68). 13 Toukn O pagiycom Rs, sakmin € Ginblunm 3a pagiyc
onopHoro kona R, npoBogsaTb Ayry kona i no3HadarTb Touknm O1, O2 i Osz. HacTynHi
nobyaoBu aHanorivyHi nonepeaHim.
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NMoGynoBa oBany cKopo4yeHOi (hpMM 3 ONOPHUMM KONamu Ppi3HUX AdiameTpiB
(puc. 69). 13 Toukn O pagiycom Rs, NnpoBOASATbL Ayry Kora i no3HavatTb Touky Oi. PewrTa
NMOSICHEHb 3PO3yMifia 3 KPECIIEHHS.

Puc. 69

NnobYAOBA ENINMCA, NAPABOJIA TA TINEPBOJIN

Eninc, napabona Ta rinepbona HanexaTtb 0O KPpUBUX MiHIN Apyroro nopsaky, To6To
00 KPMBUX NiHIW, AKIi B CUCTEMi OeKapTOBMX KOOPAMHAT OMUCYHTb PIBHAHHAMW OpPYroi
cteneHi. O3HaKo KpWUBOI NiHIT 4pyroro NopsiAaKy € TakoX i Te, WO npsima niHis nepetuHae 1i
y ABOX Toudkax. KpuBi niHii gpyroro nopsigky MOXHa OTpyMaTu Npu nepeTuHi NpsiMoro
KOHyca o6epTaHHSs MIOLWMHOK | TOMY IX YacTO Ha3MBaTb KOHIMHMMK Nepepizamun. AKLO
naowmnHa He NpoXoauTb Yepe3 BEpLUMHY i nepeTuMHae yci TBipHI KOHyca, TO B nepepisi
OTPUMYIOb €SiNC, B OKPEMOMY BUNAAKy — KOMo. AKWO CcidHa nnowumHa napanenbHa Ao
OHI€l 3 TBIPHMX KOHyCa, TO BOHA nepeTuHae Moro no napabosni, a npu napanensHOCTi Ao
000X TBipHMX B Nepepisi oTpuMytoTh rinepbony.

Enincom Ha3nBalOTb MHOXMHY TOYOK NIOLLMHW, CyMa BiCTaHen Big KOXHOI 3 HUX A0
ABOX AaHux Toyok F i F1 (dokyciB) Ui€l NNOWWHN € BEnMYMHA NOCTinHa, Binblia, HixX
BiiCTaHb MiX pokycamu, i gopisHioe 2a (puc. 70), To6To FE+EF1=2a. BiactaHb 2c mix
dokycamu F i F1 eninca Ha3uBaloTb POKYCHOK. TOYKY nepeTuHy oceun eninca Has3nBawTb
MNOro LEHTPOM, a TOYKM MEpPEeTUHYy Oocen 3 enincoMm — KOoro BepluvHamu. Bigpisku, ski
3’'€QHYI0Tb MPOTUMEXHI BEPLUMHWU eflinca i OOPiBHIOWTbL BigNOBIAHO 2a i 2B, Ha3MBalTb
BESIMKOK i Marok 1noro ocamu. Bigpisku, siki 3’eaHytoTb (POKycu eninca 3 TouKkamu KpuUBOl,
Ha3MBalTb pagiycamu-sekTopamu. PIBHSHHA eninca Mae Taknn Burnsa;

x2la’+y?/b?=1,

e b2= a2-c2.

[oTuyHa t Jo eninca mae ogHaKoBI KyTU O 3 pajiycaMmn-BekTopammn Toukm JoTtuky E, a
HOopManb N QinnTb KyT MiXK pagiycaMmu-BeKTopaMn HaBnis.
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Puc. 70

A
!

lMapa6osioro Ha3nBaTb MHOXWHY TOYOK MAOLLMHM, SKi pPiBHOBigAaneHi Big 3agaHol
TOYkM (choKyca) i 4aHOi NpAMOI (AMPEKTPUCK) | AKi NexaTtb Yy Tin ke nnowmHi. Ha puc. 71
B34TO O0BinbHY Touky C napabonu, dka BigganeHa Big ¢okyca F Ha Bigctanb FC, wo
popisHioe BiactaHi CD po aupektpucn | Tak gk BepwwmHa napabonn O Takox
piBHOBIgOaneHa Big dokyca i gupektpucn, To FO=0A=p/2, e p — BiACTaHb Big dokyca
A0 aupekTpucu. HawnnpocTiwe PpiBHAHHA napabonu y  NpsIMOKYTHUX — OeKapTOBMX
koopamHaTax y?=2px, a ii QupekTpucu — x=-p/2.

HoTuyHa t go napabonu, Hanpuknag, y Touui C Oyge GiceKTpucor KyTa Mixk
pagiycom-sektopom FC i Bigpiskom CD abo, wWo i Te X came, nepneHavKynsipHa Ao
JOTUYHOI t.

?é Lupexkmpuca
KS
j.l
|

S

Puc. 71
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Finep6osia — LUe MHOXMHA TOYOK MIOLLUUHK, Pi3HULSA BiOCTAHEN AKMX OO0 OBOX AAHUX
TOYOK (¢poKyciB) L€l NAOLWMHM NOCTINHA | AOPIBHIOE 2a (pUc. 72).

BiactaHb Mmix BepwmHamu BiTOK rinepbonm A i A1 TakoX [OpiBHIOE 2a. AKWO Ha
rinepboni B3sTM OoBinbHY Touky E, To F1E-FE=2a. [Ninepbona mae ABi oci (x — ginicHa, y —
ysiBHA) i ABi acCMNTOMM M — NPSAMI, i3 SKMMK BiTKM rinepbonun nepeTnHaTbCs Y HEeBNACHUX
Toukax. BigctaHb Mk dpokycammn FF1 HasuBaloTb (POKYCHOK BiACTaHHIO. BoHa gopiBHoe
2c. PiBHsIHHA rinepbonu:

x2la?-y?/b?=1,

ne b=\c2-a2,

[doTuyHa t i Hopmanb n rinepbonn B Tovui E € Gicektpucamn BignosigHO A0
BHYTPILUHBOrO i 30BHILUHBLOrO KyTiB MiX pagiycamu-sektopamu. FE i F1E.

O\

Q\E K

n

/.

Puc. 72

NMobynoBa eninca 3a gBOMa MOro OCAMM.

Cnoci6 1. 3apgaHo oci eninca AB i CD (puc. 73). 13 Toukn D 6K i3 LeHTpa pagiycom,
AKNIA OOPIBHIOE MOMOBUHI BinbLIOT OCi, NPOBOAATL AYyry KOMa i BU3Ha4yarTb OOKyCu eninca
(a). MoTim mix Tovykamn F i O BUBMpatoTb A0BiNbHI Tovkn 1, 2, 3 (6) i no3Ha4yaTb BigCTaHb
Ao Hux Big Touyok A i B (R1i Ri%; Rz i R2'; Rs i Ra!). MoTiMm 3a gonomorok 3acidok gyr
BignoBigHUX pagiycis dyaytots Touku |, II, Il eninca (B, r). 3'egHaBIM OTPUMaHi TOYKM
NMaBHOK KPUBOKO 3a JOMOMOrOH0 fiekan, OTpUMYyoTb eninc (4).
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Puc. 73

Cnoci6 2. Y uin 3agadvi BUKOPUCTaAHO BIACTMBOCTI eninca $K npoekuii kona. 33
LeHTpa eninca npoBoAATb ABa Komna y AKUX AiaMeTpu OOPIBHIOKTL BEMUKIM | Manin ocam
eninca (puc. 74a). 3 ueHTpa eninca NPoBoAATb NMy4OK NPOMEHIB A0 NEPETUHY 3 Konamn B
Toukax 1, 2, 3, 4, ... Ta 1%, 2%, 31, 4%, ... I3 Toyok 1, 2, 3, 4, ... NnpoBOASATb NPsAMI, NapanenbH
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Ao maroi oci eninca (6), a i3 Toyok 1%, 2%, 3%, 41, ... — napanenbHi 0O Benukoi oci (B).
[MepeTuH BIANOBIAHMX Nap LMX NPOMEHIB BM3HAYUTb PsA TOYOK, 3'€QHAaBLUM SKi NMIABHOM
KpWUBOO, OTPUMYIOTb 3afaHunin eninc (r).

C

(0]

Puc. 74

NMobynoBsa eninca 3a cnpsikeHMMU AiameTpamu. [1Ba giameTpu, KOXEH i3 SKUX
AiNUTb HaBMin xopau eninca, Aki napanesibHi iHWOoMY AiaMeTpy, HasnBalTb CNPSXKEHUMIN
aiametpamu eninca. Ix MoxHa posrnagati K Npoekuii B3aEMHO MNeprneHanKynsapHUX
AiameTpis Kona.

Cnoci6 1 (puc. 75). Hexan piameTtpam kona A!B! i C'D! BignosigaloTb crnpsikeHi
AiameTpu eninca AB i CD. 3’egHytoTb Touky C! i3 Toukoto C. I3 goBinbHUX To4ok 1 i 2 kona
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NPoBOAATL MPsMI, NapanenbHi UboMy Bigpi3Ky, a i3 OCHOB nepneHavKynapis, NpoBegeHux
i3 To4ok Ha piameTp A'B?, — npsmi, napanensHi 4o OC. Y nepeTuHi oTpMMYOTb TOYKU, SAKi
Hanexatb enincy.

AzA

Puc. 75

Cnioci6 2 (puc. 76). Yepes KiHUi CcnpsXeHuX giaMmeTpiB NpoBOAATb NpsMi, napanesbHi
A0 HUX. TakMm 4uHOM, oTpumytoTb napanenorpam KLMN. CnpsikeHun giametp DC i
CTOpoHy napanenorpama KL ginate Ha O0BiNbHY, ane o4HaKOBY KifbKICTb PIBHUX YaCTUH.
I3 To4ok A i B npoBOAATL NpOMEHI BiANOBIAHO Yepes TOYKM NoAiny ChpsXXeHoro diameTpa i
TOYKM MOAiNny CTopiH napanenorpama. lNepeTnH BIiANOBIAHUX MPOMEHIB BU3HAYUTb TOYKMU
eninca. NMobygosa HWXKHBOT YaCTUHK eninca aHanorivyHa.

N D M

Puc. 76

NobynoBa napabonu 3a 3apgaHum oKycoMm i aupektTpucoro. Yepes ¢okyc F
napabonu (puc. 77a) npoBoaATb ii BiCb NepneHanKynsapHo, Ao AvpekTpucu. MNoginueumn
Bigpi3ok FA HaBnin, Bu3Ha4vaoTb BeplwunHy napabonu O. Ha oci Big Toukn O B Hanpsamky
00 hoKyca HaHOCATb pAL AOBISIbHUX TOYOK 3 NMOCTIMHO 3pOCTalOYOK BIACTAHHIO MiXK HUMMW.
Uepes Ui TOYkM NpoBOAATbL NpsiMi, napanenbHi 4o aupektpucn (puc. 776). 13 dokyca sk i3
UeHTpa npoBOAATb Ayrn Kin pagiycamu, sKi OOPIBHIOKTb BigCTaHi MK BignoBigHWMU
BEpTUKanNbHUMM NpPSAMUMKU | OupekTpucow. B nepetuHi gyr kin i3 BignosBigHUMMK
BEPTUKANbHUMMN NPAMUMM OTPUMYIOTb TOYKM, SKi HanexaTtb napaboni (puc. 778).
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Puc. 77

NMobyanoBa napabonu 3a BepwuHoto O, Bicclo Ta xopaoto BC.

Cnioci6 1. Bigpizok OD Ha oci napabonu ainsaTb Ha A0BISNbHY KiNbKICTb PIBHUX YACTUH.
I3 Touok noginy npoBogAaTb npsaAMmi (puc. 78a), napanenbHi go Bigpiskie OC i OB, go
nepeTuHy i3 xopgot BC (Bigpiskm DC i DB ginaTb Ha BigNoBiAHY KifNbKiCTb PiIBHUX YaCTUH).
I3 Touok xopam 1%, 21, 3%, 41 npoBoaATb NpsMI, SIKi NapanenbHi 4o oci napabonu (puc. 78,
6). I3 kiHUiB xopamn (Toyok B i C) npoBoasaTb NpoMeHi Yyepes TodkM Ha oci 1, 2, 3, 4 go
nepeTvHy i3 BiANOBIAHMMW MPAMUMW, SKi NapanenbHi Ao oci napabonu. 3’egHyroun 3a
pornomoroto nekana toukun B, IV, IIl'i T. g., oTpumytoTb napabony (puc. 78, B).
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Cnioci6 2. 13 Todok O i B (puc. 79) npoBoAATb B3aEMHO NeprneHauKynsapHi npsmi o
nepeTuHy B Touui K (puc. 79a).
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Pwuc. 79

Bigpiskn OK i BK ginate Ha ogHaKkoBy KinbKiCTb piBHMX YacTuH. I3 Toukn O npoBoasTb
npoMeHi 4o To4vok noainy Ha Bigpiskosi BK (puc. 796), a i3 Toyok noginy Ha sigpiskosi OK
— NpsIMi, NnapanenbHi 4o oci napabonu. B nepeTuHi BignoBigHMX NpsiMmnx oTpUMYHOTb TOYKM
napabonu (pwuc. 798).

NMobyanoBa napabonu, sika AOTUKaETbLCA Yy Toukax A i C A0 ABOX NPAMUX Y TouLi

B (puc. 80). Ha kpecneHHi 306paeHOo npsaMmi, SKi nepeTuHalTbCa nig TyNnuM i rOCTpUM
KyTamu. Bigpiskm AB i BC ainsiTb Ha 04HAKOBY KifbKiCTb PiBHUX YacTuH (puc. 80a).
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OpHoOMMEHHI ToYkM 3’€edHY0Tb NpaMuMn niHiamu (puc. 806). 3a gonomoror nekana
NpoBOAATb KpUBY — napabony, sika 4oTU4Ha A0 npoBeneHuX Biapi3kiB (puc. 80B).

NMobypoBa rinepbonu 3a pgaHnmm chokycamm F i F1 (puc. 81). Big cepeguHm
dokycHoT BigcTaHi FF1 (Toukn O) B obuasa 60ku BigknagytoTb AOBISIbHO PiBHI BiOPI3KK, SKi
BM3HavyaloTb BepwuHu rinepbonm A i A1 (puc. 81a). BniBo Big TOYkM F Ha AiACcHIN OCi
no3HavarTb JOBINbHI Todkn 1, 2, 3, ... TaK, wWob BiacTaHb MiX HMMKU 30inbllyBanacsa 3
BigaaneHHam Big ¢okyca (puc. 816). BusHavatoTb BiacTaHb Big To4ok A i A1 oo Tovok 1, 2,
3, ... (puc. 81B). I3 okycie F i F1 pagiycamn Ri1=Al i Ri!=Al npoBoaaTb AyrM Ao
B3aEMHOMO NEPETMHY i OTPUMYIOTb YOTUPM TOYKM Ha ABOX BiTkax rinepbonu (puc. 81r).
AHarnorivHo i3 (pokyciB npoBoAATb Ayrn pagiycamu, ski gopiBHoTb A2 i1 A12; A3 i A13..., i
OTPMMYIOTb e psa ToYok rinepbonu (puc. 81, o).
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A 10/41
321F | Fi1 6

Puc. 81

Acumntotn rinepbonn OyaylOTb HACTYMHUM 4YMHOM. I3 ueHTpa rinepbonn O
npoBoasTb Kono pagiycom OF, a yepe3 BepwuvHy A — npsamy, neprneHavKynsipHy OO0
AiNCHOT oci rinepbonn, 0o nepeTuHy i3 konom y Todkax K. MNpsami, aki npoxoasaTtb Yepes ui
TOYKM i TOUKy O, — acumnToTH rinepbonu.

NMPUKIAL NOBYAOBMU KYJIAYKA (puc. 5, gpogaTok B).

MobyaoBy Kynayka cnig BUMKOHyBaTU 3a TabnnyHMMun gaHumu. BoHa cknagaetbesa 3
Takux eTtanis:

— NPOBOAUMO KOOPAUHATHI OCi;

— Ha OcCi Bigknagaemo po3mip ¢ i Yepes otpumaHy Touky H nig kytom 37° go oci OY
NpoBOAMMO BiCb Nnapabonu;

— BigKkrnagaemo po3Mmip a, sikun BU3Havae Touky A — BepLumHy napabonu;

— 3a poamipamu d i b 6yayemo kiHueBy Touky M BiTkM napabonu;
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— i3 Toukm M npoBOAMMO nepneHaukynap A0 oci napabonu, SKMA Ha nepeTuHi 3
OCTaHHbOI BM3HaYae ToYKy B, BigHOCHO sikol Bigknagaemo Touky N, cumeTpuyHy Touui M
(BM=BN);

— Ha oci napabonu nosHa4Yaemo Touky C, cumeTpuyHy Touui B BigHOCHO BepLlumHn A
napa6onu (AC=AB);

— Yyepes Touky C npoBoauMo foTuyHI 1-1 i 2-2 oo napabonu BignoBigHO B ToYkax M i
N;

— 0gHUM i3 BigomMmx crnocobis 6yayemo napadony MAN;

— 3a po3mipamu h i k 6yayemo ueHTp Ot i 3a gaHnm pagiycom Rt npoBoaMmo ayry;

— Ha BigcTaHax n i f npoeoanmo napanensHi npsMi BigHOCHO oci OX o nepeTuHy 3
ayroto pagiyca Rty Toukax cnpsikeHHs D i F;

— 3’egHyemo Toukn D i F 3 ueHTpom O;
— yepes Touky D npoBoanmo aoTtudHy 3-3 4o Ayru pagica Ry;

— BiAOMUM yxXe MeTofoM (amB. nobyaoBa CnpsiKeHHA ABOX NPAMMX) OyayeEMO LIEHTP
Ay CNPSKEHHA pagiyCcoM Re i BUKOHYEMO CNpSXKEHHST ABOX AOTUYHMX 1-1 i 3-3;

— Ha npamin FO: i3 Toykm F Ha BigCTaHi Rm Mo3HavyaemMo UEHTp i pagiycoM Rm
BUKPECIOEMO OYrY;

— Bigknagaemo po3mip | i npoBogmMmo npsiMy, napanenbHy Ao oci OZ oo nepeTtuHy ii 3
ayroto pagiyca Rm B Touui E, yepes siky npoBoanMO A0TUYHY 4-4;

— Byayemo BicekTpucy KyTa MiXK JOTUYHUMK 2-2 | 4-4;

— npogoBxyemMmo pagiyc Rm y Touui E o nepeTtuHy i3 Gicektpucoto B Touui Ox, SKa i
Oyae UeHTPOM Ayru CNpshKEHHS LWyKaHoro pagyca Rx JOTUYHOI 2-2 3 ayroto pagiyca Rm.

METOAWYHI BKA3IBKUA 01O BUKOHAHHA 3ABOAHHA

MeTa BUKOHaHHA 3aBAaHHA 1 “'eomeTpuyHe KpecrneHHs” nonsrae B HAOyTTi 3HaHb,
YMiHb Ta HaBWKIB MNpU BUKOHAHHI  Ta OGOPMIIEHHI KpecrneHb 3rigHO 3 BMMOramm
AepXaBHUX cTaHOapTiB YKpaiHu.

O6’em Ta 3MmicT 3aBaaHHs HaBegeHo Ha puc. 11.

BapiaHTn 3aBgoaHb 3anexHo Big nporpaMm HaBegeHo B Tabnuui 1. BapiaHT
BU3HA4Ya€ETbCS BiANOBIAHMM NOPSALKOBUM HOMEPOM 3anucy CTydeHTa B XXypHarni rpynu.

Tema 1. CMIPAXXEHHA. 3aBoaHHs cnig BMKOHYBaTy Ha apkywwi nanepy dopmaty A4
ABi TexHiYHi getani 3a gogatkoMm A. 3aBaaHHA Temu 1 Tpeba BUKOHyBaTM 3rigHO 3
BapiaHTOM. Homepa pu1CyHKiB BignoBigHO A0 BapiaHTy HaBeaeHo B Tabnuui 9. BUKoHaHHSA
3aBAaHHs TeMn 1 Ma€e Ha MeTi 3aKpinUTN TeOPEeTUYHI NONOXEHHS 3 TeMu “CnpshkeHHsA” Ta
HabyTn NpakTUYHMX HaBUKIB POBOTU 3 LMPKYNEM i nekanom npu BUKOHAHHI NOGyaoB Ha
TEXHIYHMX popmax aeTanen.

Tema 2. HAHECEHHA PO3MIPIB. 3aBgaHHs cnif BUMKOHYBATW Ha apkywi nanepy
dopmaty A4. [MepepbayvyaeTbCsl BUKOHAHHS KpecreHb TPbOX TEXHIYHWX AeTanen y
MacwTtabi 36inbweHHs 2,5:1 BiQHOCHO OO BUKOHaHWX y gopatky b 3o06paxeHb, Ta
CaMOCTiNHE HaHeceHHs1 HeobxigHMx po3mipie 3rigHo 3 TOCTom 2.307-68 3anexHo Big
Xapaktepy oopMKn Ta TEXHONOrIiI BUrOTOBMEHHA AeTani.
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BukoHaHHA 3aBOaHHA TeMu 2 Ma€e Ha MeTi 3aKpinmeHHs HaBWKIB CaMOCTINHOI
NPOCTaHOBKM PO3MipiB, NO3HAYEHHA KOHYCHOCTI, HAHECEHHS NiHINHMX PO3MIpiB Ha drackax,
00paHHA KOHCTPYKTUBHUX Ba3 Npu HaHECEHHI MiHIMHUX | KyTOBMX PO3MIpIB.

Ha puc 83 HaBegeHO 3pasoK BUKOHAHHSA KpecreHb | HaHeCeHHA pPO3MipiB Ha
aHanoriyHnx getansx.

Y puc. 85 HaBeaeHU 3MICT TUTYNbLHOIO apkyLua

Tabnuuysa 9
BapiaHTn 3aBgaHb
. Tema 1 Tema 2
Ne 3/m 3ripHO 3
XKypHanom CnpsikeHHsA HaHeceHHs po3mipiB
(BapiaHT) Puc. 1 -8 Puc.9
1 1/1, 4/1 1,2,3
2 1/2, 812 4,5,6
3 1/3, 5/3 7,8,9
4 1/4, 2/4 10, 11,12
5 1/5, 7/5 13, 14, 15
6 1/6, 3/1 1,59
7 1/7, 512 4,8,12
8 1/8, 4/3 7,11, 15
9 1/9, 5/1 13,2,6
10 1/10, 8/1 10, 14, 3
11 1/11, 714 1,8,6
12 1/12, 6/2 4,11,9
13 1/13, 8/3 10, 14, 12
14 1/14, 6/4 13,11,9
15 1/15, 7/3 10, 8, 6
16 1/16, 8/4 7,5,3
17 1/17, 2/1 10, 14, 15
18 1/18, 3/2 10, 8, 12
19 1/19, 4/4 13, 11, 15
20 1/20, 6/5 10,8, 3
21 1/21, 8/5 13,5, 9
22 1/22, 5/3 7,14, 3
23 1/23, 4/5 10,2, 6
24 1/24, 2/2 13,11, 6
25 1/25, 6/1 1,11, 3
26 1/26, 8/1 4,14,6
27 1/27, 5/2 1,14, 12
28 1/28, 4/3 7,2,15
29 1/29, 3/4 10, 2, 12
30 1/30, 4/5 4,11, 15

NMPUMITKA. BwusHadeHHsa BapiaHTiB 3aBgaHb y Burnggi gpoby cnig uvrtatu:

YnCenbHNK — HOMEpP PUCYHKa, @ 3HaMEHHWK — HOMep BapiaHTa (po3mip).
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