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BCTYII

HaBuanbna mucuuruiina «HapuchHa reometpis 1 iHxkeHepHa rpadika» dopmye 06a3oBi
TEOPETUYHI 3HAHHS Ta MPAKTUYHI HABUKH: PO3B’I3yBaHHs ()aXxOBUX 3aBJIaHb 3a JOMOMOTOIO
Cy4yaCHUX I1HHOBAIIMHUX TEXHOJOTiH; pO3B’sA3yBaHHSA 3a JOMOMOIOI0 KPECICHUKIB
reOMETPUYHUX 3a/a4; BUKOHaHHS rpadiuHuX MOOYyI0B Ha KPECICHHUKAX Ta OPOPMIICHHS
poOounx KpecieHUKiB 3 ypaxyBaHHsAM Aitounx HopmatubiB (ISO ta CKJl); kopucTyBaHHA
HOPMATHBHUMH Ta JIOBITKOBHMH MaTepiajlaMH TiJ 9ac BUKOHAHHS Ta YATAHHS TEXHIYHUX
KPECJICHUKIB; PO3BUTKY ITPOCTOPOBOTO a0CTPAKTHOT'O MUCIICHHS.

Merta HaBYaIBLHOT AUCIUIIIIHA — (POPMYBaHHS y 37100yBaviB BUIIOI OCBITH KOMIICTEHITIH,
HEOOX1THUX [IJIs pealli3allii TeXHIYHUX 1€l 3a JIOMOMOTOI0 KpecieHHs (KPECICHUKIB) Ta
PO3YMIHHS 32 KPECJICHHSAM OyI0BU Ta MIPUHIIUITY /111 TEXHIYHOTO MEXaH13My a00 KOHCTPYKIIi,
Ha SIKUX IPYHTYEThCS POEKTYBAHHS T1JIPOTEXHIYHUX Ta BOJOTOCIOIAPCHKUX CIIOPY.

i IUCHMIUTIHM — HAaBYMTH 3400yBadiB OCHOBAM BHKOHAHHSI Ta YMTAHHS TEXHIYHUX
KpeclieHb BIAMOBIAHO JO CTAaHIAPTIB, PO3BUHYTH iX TEXHIYHE MUCJICHHS, Mi3HABAJIbHY
AKTUBHICTH Ta IPOCTOPOBY YSBY, HABUUTH 300paKEHHIO 3€MJISTHUX CIIOPY Ha TOnorpadpiuHii
MTOBEPXHI.

[lin 4yac BHBYEHHS JUCUUIUIIHU Mependavaerbcs, KpIM TPaaULIMHUX, 1HHOBALINHI
METO/M Ta TEXHOJIOT1i HaBYaHHS, SIK1 MMOJISITal0Th Y MOJENIOBaHHI BUKJIaJa4eM 3MICTy, (hopm
1 METO/IB HABYaJLHOI'O MPOIIECY BIAMOBIAHO JO TMOCTaBJICHOI METH 3 BUKOPUCTAHHSIM
HOBU3HH, a caMme nudepeHiiioBaHe, NpoOjJeMHe Ta KOHTEKCTHE HABUaHHsI, a TaKOX 1TPOBi
TEXHOJIOT1i, KPEIUTHO-MO1yJIbHI1 TEXHOJIOT1i, 0COOMCTICTO-OPIEHTOBAaHE HABYAHHS TOIIO.

Jlekuii. Ha nexuisix cTy1eHTH 3HaHOMITIOIOTHCS 3 TEOPETUYHUMU OCHOBAMU JIUCLUILTIHH,
METOJIaMU TE€OMETPUYHMX MOOYJO0B, CIOCOOAMHU BHPILICHHS TI'€OMETPUYHUX 3a/1ad Ha
TJIOIIMHI 32 TOTIOMOTOF0 KPECIIPChKUX IHCTPYMEHTIB, a TAKOXK CKJIAJAal0Th KOHCIIEKT JICKITiH.

Camocriiina po6ota. Ilicis nexiid npopoOIsEThCs TEOPETHUHUN MaTepiasl (B TOMY
YUCJII TEOMETPUYHUHN TMOLT KOja, €IEeMEHTH CIPSKEHHS, JIEKaJIbHI KPUB1) 3a JIOMOMOTOI0
KOHCIIEKTY 1 HaBUaJbHUX MOCIOHUKIB 1 MAPYYHUKIB.

JlaboparopHi 3aHaTTs. Ha 1IUX 3aHATTAX CTYAEHTH MOKAa3yIOTh BUKJIAJady BHUKOHAHI
JOMalliHl 3aBAaHHs (rpadiudi poOOTH, BIAMNOBIAI HA MUTAHHA) 3 JAHOI TEMH, YTOUHIOKOTH 1
BUINPABISAIOTh iX. 3 I[I€] TEMH NPOBOJUTHCS KOHTPOJb 1 CTYAEHTH MiJ KEpIBHUITBOM
BHUKJIa/laya BHUKOHYIOTh AayJUTOPHI 3aBJaHHSA 3a I1HAUBIAYyaJIbHUM BapiaHTOM 3T1IHO
MOPSIIKOBOTO HOMEPY B *KYypHaJl BUKJIa/laya 13 3aCTOCYBaHHSM KPECIAPChKUX IHCTPYMEHTIB
Ha apKylllax CTaHAAPTHUX KPECISIPChbKUX (POpMaTIB.

MeroanuHi BKa31BKU JI0 BUKOHAHHS JaOOpPaTOPHUX POOIT 3 HABUAIBHOI JUCIUTUIIHU
«Hapucna reometpis 1 iHkeHepHa Tpadika» 3a TemMow «l'eoMeTpudHe KpECISHHS» s
3100yBadiB BHUIIOi OCBITH MepHIoro (0akagaBpChKOT0) PiBHSA, SIKi HABYAIOTHCS 32 OCBITHBO-
npodeciitnoro mporpamoro «l'impoeHepreTuka» cnemiagbHOCTI 145 «[impoeHepreTukar
JeHHOI Ta 3a04yHOi (OpM HaBYaHHS JO3BOJISIIOTH 3a0€3MEUUTH 3araibHi Ta (HhaxoBi
KOMIIETEHIII, a TaKOXX OTPUMATH TPOTPAMHI pe3yJabTaTH HABYAHHS, SKI BIJMOBIAAIOTH
HaBYAJIBHIN JUCIUILIIHI.



JlaGopaTopHa podoTa «I'eoMeTpUYHE KPeCJTeHHSD)

Tema: Ilo0yaoBa cnpsizkeHb.

3apaannsa 1: OszHalloMUTHCS 13 TEOPETUYHOK YACTHUHOIO IOOYJAOBH CIIPSIKEHbD.
[ToOGymyBaTH KpeCIeHHUK IUIOCKOT AeTal 3 €JIeMEHTaMH CIIPsDKEHHS Ha apkymn dhopmaty A4
a6o A3. BapianTtu 3aBaaHp B3TH 13 Tabnumi 1. Harectu po3mipu y BianosigHocti g0 'OCT
2.307-68. Haxkpecnennss OykB, uudp 1 3HakiB nmoBuHHO Bignosigatu ['OCT 2.304-81.
Haxpecnenns niniit mopunHo Bianosigata ['OCT 2.303-68.

3pa30K BUKOHAHHS 3aBAaHHs NpUBEACHUI Ha puc. 12.

Teopemuuna yacmuna.

CnpsidrcenHsam HA3UBAETHCS TUTABHUN TepeXiJl BiJl OJHI€T MPsMOT JiHiT 10 1HIIOT ab0 Bif
OJIHIET TyTW KOJa JI0 1HIIOI JyTH 3a JOTIOMOTOI0 elleMeHTa crupshkeHHs. CHpsbKeHHS MOXKe
BUKOHYBATHCS B TUIONIMHI YU B MPOCTOPI, €IEMEHTOM CHPSDKEHHS MOXe OyTH mpsiMa, Jyra
KoJa abo Oy/p-siKa 1HIIIa KpUBA IPYTOTO 1 BUILIIOTO MOPSIKIB.

Touka, B sKiii oOJHA JiHIA IUIABHO NEPEXOJIUTh B JAPYry, HA3UBAETHCS MOUKOIO
cnpsoicents. Jlyru, 3a JOMOMOT OO SIKUX 3/[1HCHIOEThCS TIJIaBHUN Mepexij] OAHIET JIiHIT B 1HIILY,
HA3UBAETbCS Oy2amu CNpsdceHHs. [{omuunoo Ha3UBAETHC NpsMa, sKa Ma€ 13 3aMKHYTOIO
KPUBOIO TUIBKH OJIHY CIIIbHY TOUKY. Lle rpaHnyHe 10y10KeHHS CIYHO1, TOUKH [IEPETUHY SKO1
3 KpPUBOIO 3JIUBAIOTHCS B OJIHY TOUKY — MOUYK)Y OOMUKY.

CrpsikeHHsI 4acTo 3yCTpIYaloThCsl B TEXHIYHMX oOpucax. Tomy moOymoBa CHpsiKEHb
MIPE/ICTABIISIE BEJIMKUI THTEPEC.

JInst noOynoBH CHIPS’KEHHS HEOOX1IHO 3HATH PajlyC IyTH, LIEHTP AYTH, a TAKOXK TOUYKH,
AK1 BU3HAYAIOTh MEXI1 TyT'H COPSIKEHHS.

Ilob6yoosa cnpsicenHs ckiadaemspcs i3 KibKOX emanie.

I — nobyoosa yenmpa cnpsidicents.

1l — nobyoosa mo4ox cnpsoicenHsi.

111 — nposedenus Oyeu cnpsajiceHs.

Cnpsasicenna npamux JiHii, wio nepemunHaromscs, 0y2oo KoJd.

3aBnanns 1. 3agani Bl OpsaMmi, 0 TEPETHHAIOTHCA T npsiMuM KytoM. [ToOynyBatu
CTPSKCHHS IIUX MPSAMUX AYTOr0 3a1aHoro paaiyca R.=50mm (puc. 1, a).
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1. 3raxonsaTh TOuKy O, - IICHTP CIPSOKEHHS, KU MOBMHEH OyTW Ha BifcTaHl R. Bin
CTOpIH KyTa B TOYIl MEPETUHY MPSIMHUX, IO MPOBEIEHI MapajeiabHO OO CTOPIH KyTa Ha
Bijctadl R.=50mm Bin Hux (puc. 1, 6).

2. 3Hax0ATh TOYKH CTIPSKEHHSI. J{J151 IbOTO IPOBOASITH MEPIICHANKYISAPH 3 TOUKH O, 10
3a1aHuX npsmux (puc. 1, g).

3. YacTuny Bipi3KIB MPSIMUX, 110 3HAXOAATHCS Mk Toukamu 1. Ta 2., BuTHpaemo (puc.
1, 2).

3. 3 touku O, 5K 3 LEHTpa, MPOBOAATH IYTy 3aJaHOro pajaiyca R Mk Todkamu
crapspkeHns (puc. 1, 0).

3aBaannsa 2. 3agani AB1 OpsiMi, 10 MEPETUHAIOTHCA M1 TOCTPUM KYTOM Ta JB1 MpsiMi,
0 TEePETUHAIOTHCS Mia TynmuM KyTom. [loOymyBaTu CHpsDKCHHS ITMX MPSMUX JTYTOIO
3ajaHoro pamiyca R.=30mm (puc. 2, a).
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Puc. 2.

1. 3HaxoasaTe TOUKy O, - IIEHTP CHPSDKEHHS, SKAW 3HAXOJIUTHhCS Ha BijacTaHl R. Bif
CTOpIH KyTa B TOYIll MEPETHHY MPSMUX, IO MPOBEJEHI MapaielibHO 0 CTOPIH KyTa Ha
BijcTaHi R.=30mm Bix Hux (puc. 2, 6).

2. 3HaxXOATh TOYKH CIIPSKEHHS. /{7151 IIbOr0 MPOBOAATH NEPHEHAUKYIISIPU 3 TOUKU O, 10
3a/laHuX OpsiMux (puc. 2, 8).

3. HacTuHy BiApi3KiB MPSMUX, IO 3HAXOAATHCS MK Toukamu 1. Ta 2., BUTHpaeMo (puc.
2,2).

3. 3 Touku O, sIK 3 UEHTpa, MPOBOAATH AYTY 3aJaHOro pajiyca R Mix Toukamu
cupsbKeHHs (puc. 2, 0).

Cnpascennsn 060x Kin 0y2010 3a0ano2o paoiyca.

Po3pi3HAIOTh Taki BUMAJIKU JOTHKY: 30BHILIHIN, BHYTpIIIHINA Ta 3MmimaHuid. B ycix
BUITAJIKaX IEHTPH CTPSHKEHb MOBUHHI OyTH PO3MIIIEH] Ha BIACTaHI, 10 JOPIBHIOE PailyCy
AYTH CHPSDKEHHS B 3aJaHUX AYT. 3a 3araJbHUM IPaBUJIOM Ha OPSIMHX, 110 3'€HYIOThH
LHEHTPU COPSDKEHUX YT, 3HAXOASATh TOUKH CIIPSKEHHS.
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3aBnanns 1. 3amani ngBa koma paniycamu Ri=50mm 1 R;=30 mm. IToOynyBatu
306HIWHE CTIPSHKEHHS nyroro R.=40mm (puc. 3, a).

2 0

a

Puc. 3.

1. 3 1IeHTpiB 3a1aHUX K1JT PO3XUIIOM ITUPKYJIA, 1110 TOPIBHIOE CyMI paJilyCiB 3aJ]aHO1 JyTH
CHpPsDKCHHS, TPOBOJSATH JOMOMDKHI Jyru (puc. 3, 6). Pagiyc nyru, mnpoBeneHoi 3
neHTpa nepmoro kosa, pgopiBHioe R30+R40=R70, a panmiyc nayru, mnpoBeAeHUN 3
neHTpa apyroro kona— jgopiBHioe RS0+R40=R90. Ha mneperuHi JOMOMDKHUX JyT
PO3MIIIEHUH HEHTP CHpsDKEHHS — Touka 0.

2. 3'eTHABIIY NPSIMUMHU JIHIIMHA TOUKY O, 3 IICHTPAMH K1JI, 3HAMIYTh TOYKU CIPSHKCHHS
1.1 2. (puc. 3, 6).

3. 3 Touku O, pO3XUJIIOM IUPKYJS, IO AopiBHIOE R.=40mm, Mk Toukamu 1. 1 2
OIMUCYIOTH AYTY (pHcC. 3, 2). Ha kpecneHnKy 30BHIIIHE CIIPSDKEHHS BUTIISIIAE SIK HA PUC. 3, O.

3aBnanns 2. 3amani nBa koma paniycamu Ri=50mm i R;=30 mm. IloOymyBatu
sHympiuHe CpshKeHHs 1yroro R.=120mm (puc. 4, a).

Re=120mM

a o 8 2 0
Puc. 4.

1. 3 HEHTpIiB 3aJaHUX KiJT PO3XHIIOM IMPKYJIS MPOBOISATH JONOMIXHI Ayru (puc. 4, 6).
Paniyc nyru, mpoBeneHoi 3 1ieHTpa nepiioro kojua, qopiBaioe R120-R30=R90, a paniyc nyru,
MIPOBEJICHHMI 3 IIeHTpa Apyroro koia — nopiBHioe R120-R50=R70. Ha nepeTuni mnonomi>kaux
AYT PO3MILICHUM LEHTP CHpPsDKEHHS — TouKa O,.
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2. 3'eqHaBIIM TPSIMUMH JTiHISIME TOUKY O, 3 IEHTPAaMU KiJl, 3HAWIYTh TOYKU COPSKEHHS
1.12; (puc. 4, 6).

3. 3 Touku O, pO3XUJIOM IUPKYJs, 0 JopiBHIOE R.=120MmMm, Mk Toukamu 1. 1 2.
OMUCYIOTh AyTY (puc. 4, 2). Ha kpeciieHuKy BHYTPIIITHE CIPSOKEHHS BUTIISAAE K Ha puc. 4, 0.

3aaanns 3. 3anani aBa kona pagiycamu R1=50mm 1 R,=30 mm. IloOGynyBaTu smiwane
crupspkeHns ayroro R.=80wm (puc. 5, a).

Puc. 5.

1. 3 meHTpiB 3aJaHUX KiT PO3XHIOM IMPKYJIS MPOBOISTH JONOMIXHI AyTH (puc. 5, 6).
Paniyc myru, mpoBeneHoi 3 meHTpa nepimroro koja, gopiBaroe R80-R30=R50, a paxiyc myrn,
MPOBEACHWK 3  IleHTpa Apyroro koja—  mpopiBHioe R80+R50=R130. Ha meperuni
JOTIOMDKHUX JYT PO3MIILIEHUNA LHEHTP COPSKEHHS — Touka O..

2. 3'eIHABIIN TPSIMUMU JIIHISIMU TOUKY O, 3 HEHTpaMU KiJl, 3HAHAYTh TOUKH CIIPSKEHHS
1.12. (puc. 5, 8). Touky 1.3HaXOAATH SK IS 30BHIIIHBOTO CIPSKEHHS, TOUKY 2, 3HAXOSATh
K JIJIs1 BHYTPIIIHBOTO CHPSKEHHS.

3. 3 Ttouku O, pO3XWIOM IUPKYJsSA, mo gopiBHIOE R, =80mm, Mixk Toukamu 1. 1 2.
OMHCYIOTH NyTY (puc. 5, 2). Ha kpecnenuky 3mimaHe Cupss>KeHHS BUTTISIAE SIK HA PHC. D, 0.

Cnpascennsn 060X HEKOHUEHMPUUHUX K.

3aBnanHsi. 3amaHi JBa  HEKOHIEHTPUYHMX  Koja  pamiycamu Ri=50mm i R,=30
mm. TloOynyBatu cupsbkeHHs ayrowo R.=10mm (puc. 6, a).



R.=10mmM

Puc. 6.

1. 3 ieHTpiB 3aAaHUX KT PO3XUIIOM HUPKYIIS MPOBOATH JOTIOMIXKHI AyTH. Paniyc nyru,
MPOBEJICHOI 3 1IeHTpa mnepiioro koja, aopiBHoe R30+R10=R40 (puc. 6, 6), a paaiyc nyru,
NpoBeICHUH 3 I1eHTpa Apyroro kona — nopiBHioe R50-R10=R40 (puc. 6, ¢). Ha meperuni
JOTIOMDKHHX JyT PO3MIIICHI IIEHTPH CIPSDKEHHS — TOUKU A 1 B (puc. 6, 2).

2. 3'enmHaBmIM TPSIMUMHU JHIAMH TOYKHM A 1 B3 1eHTpamMu Kii, 3HAUAYTh TOYKHU
cpspkeHHs 1. 12 (puc. 6, 0). Touky 1.3HaxoAgTh SIK JUIsl BHYTPIITHBOTO CIPSDKEHHS, TOUKY
2. 3HAXOJATH SK JIJIS1 30BHIITHBOTO CITPSHKCHHS.

3. 3 TouoK 4 1 B po3xunom 1mupkyms, mo gopiBHIOE R.=10mm, mix Toukamu 1. 1 2
OIMUCYIOTh AYTY (pHC. 6, e).

Cnpsayrcennsa Koaa i npamoi aiHii 0y2o010 3a0anozo paoiyca.

[Ipu copspbkeHH1 KoJjia 1 ImpsIMOi JIIHIT MOXJIMBI Takl BHUIIAJKW JOTHKY: 30BHIIIHIN Ta
BHYTpilIHII. B 000X BUMaKax HEHTPH CHPSKEHb MOBUHHI OyTH PO3MILIEH] Ha BIJCTaHI, 1110
JIOPIBHIOE PAJIlyCy TyTH CIPSKEHHS BiJl 3aJIaHUX CJICMEHTIB.

3aBpannsa 1. 3agani kono paaiycoM R=50mm 1 ropuzoHTasbHa npsima. [loOyayBaTu
306HiwHe CTIpsHKeHHS ayroro R.=35um (puc. 7, a).



Re=35mMM 1

a 7] 8 2 0
Puc. 7.

1. Ha Binctani R.=35mm mpoBecTu mpsiMy, mapajienbHy 3aaHiid mpsMmii, a 13 HeHTpa
koua paaiycom R35+R50=R85 — nyry komna (puc. 7, 6). Touka O.— EHTP IYTH CIPSIKCHHSL.

2. Touku crpspKEHHS: A0 MPSAMOi OYIyIOTh MEPHEHIUKYISIP 1 OTPUMYIOTh Ha TpsIMii
Touky 1. 3’€HYIOTh TEeHTp crpsbkeHHS O, 3 IEHTPOM KOJia 1 OTPUMYIOTh Ha KOJII TOUKY 2.
(puc. 7, 6).

3. Pagiycom R.=35mm ipoBOASTH Tyry Mixk Toukamu 1. Ta 2. (puc. 7, 2). Ha kpeciaeHuky
30BHIIIIHE CIPSIKEHHS TIPSIMOI Ta KOJia BUMJISIIATUME SIK Ha puc. 7, 0.

3aBaanHs 2. 3amaHi koyio pajaiycoM R=50mm 1 ropuzoHTanbHa npsima. [loOynyBatu
GHympiuHe CIPSHKEHHS KoJia Ta TpsiMoi ayroro R.=80mm (puc. 8, a).

R.=80mm

1. Ha Biacrani R.=80mm npoBecTu npsimy, napajnenbHy 3aJaHiil npsMii, a 13 [eHTpa
koua pagiycom R80—R50=R30 — nyry kona (puc. 8, 6). Ha nepeTuHi 10moMi>kHOTO KOJa Ta
napanenbHOl IPSIMOi 3HAXOIATh TOUKY O, — IEHTP AYTH CIPSIKEHHS.

2. Touku CHpspDKEHHS: J0 MPAMOi OyAYIOTh MEPHIEHIAUKYISP 1 OTPUMYIOTh Ha TPSMIi
Touky 1. 3’€MHYIOTh TIeHTp cupspkeHHsS O, 3 IIEHTPOM KOJIa 1 OTPUMYIOTh Ha KOJ1 TOUKY 2.
(puc. 8, s).

3. Pagiycom R.=80mm nipoBoAsTH Tyry Mixk Toukamu 1. Ta 2. (puc. 8, 2). Ha kpecieHuky
BHYTPIIIHE CIIPSHKEHHS MPSMOT Ta KOJIa BUTTISIAATHME SIK Ha pucC. 8, 0.
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Ilobyooea npamux niniii 0omuyHux 00 080X KiJl.

[Ipsima moTuyHA 10 KOJa, SKIIO BOHA MEPIEHAUKYIISPHA A0 pajiyca, MPOBEACHOTO JI0
TOYKH JTIOTUKY. PO3PI3HSIOTH 30BHIIIHIN Ta BHYTPIIIHIN JOTHK MPSAMOT JI0 ABOX KIJI.

3apmannsa 1. 3amani aBa kona pamiycamu Ri=50mm 1 R;=30 mm. IloOymyBatu
306HIWHIO TOTHYHY 710 000X KiJL. (puc. 9, ).

Puc. 9.

1. dinsate Bigpizok O10; HaBnin rpagpiyauM cnocodom. Bigmivatots T. Os.

2. I3 nentpa O3 OyayroTh Koo pagiycom R= 010,:2 (puc. 9, a).

3. Iz nentpa O1 OyayroTh AOMOMIKHE KOJIO Pa/iilyCcoM, SIKU JJOPiBHIOE PI3HUII pajiyciB
3aganux kit R50-R30= R20 (puc. 9, 6). BigmiuatoTh TOYKY NMEPETUHY JOMOMIXHHX KiJI.

4. lykany TouKy 3'€IHYIOTH 3 IeHTpoM O;. Ta BimMIuatoTh Ha KOJI1 TOUYKY CIPSIKEHHS
1.. Yepes Touky 1. mpoBoasTh A0 Biapizka 1,01 nepneHANKYISIpHY MPSAMY 1 BIAMIYaIOTh HA
APYroMy KOJji TOUKYy JOTHKY 2. [IpsmMa 1.2 Oyae JOTHYHOO 10 3adaHuX Kil (puc. 9, 6).

3apmannsa 1. 3amani gBa kona paxiycamu Ri=50mm 1 R;=30 mm. IloOymyBatu
SHympiwHIo TOTUYHY 10 000X Ki. (puc. 10, a).

Puc. 10.

1. Minate Bigpizok O10; HaBmin rpadigaum cnocodom. Bigmivyarots T. Os.

2. I3 nentpa O3 OyayroTh Koo pagiycom R= 010,:2 (puc. 10, 6).

3. I3 menTpa O1 OyayrOTh JOTIOMIKHE KOJIO PaalyCcoM, SIKHI JOPIBHIOE CyMi pajaiyciB
3aganux kit R50+R30= R80 (puc. 10, ). BiamiuaioTh TOUKY A MEPETUHY AONOMIKHHX KiJI.

4. lllykany Touky 3'€eqHy10Th 3 HeHTpoM Oi. Ta BiaMiuaroTh Ha KOJ1 TOYKY CHPSKEHHS
1.. Yepes Touky 1. mpoBoasTh 10 Bijapizka O1A neprneHANKYIIpHY NPAMY 1 BIAMIYAaIOTh HA
APYroMy KoJii TOUKy HOTHKY 2. [Ipsima 1.2 Oyae notuuHoro 110 3amanux Kii (puc. 10, 6).
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Ilobyooea 060x oomuunux Kinu.

JIBa Koj1a OyAyTh JOTHYHUMH, SKIIO TOYKA TOTUKY K mepedyBae Ha MpsMil, sKa 3'€JHye
nentpu O1 1 Oy. JloTuk Kona mosxe 0yTu BHyTpiHIM (puc. 11, @) 1 30BHImHIM (puc. 11, 6)

HYBI 11 030500.007
B copaxenns [[[| |
=3 e

l5|11|7||":E.

HHEMI TE-TT

Puc. 12. 3pa3zok opopmnenns 3aBnanns « CipssKeHHSD)
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Tema: IToOyaoBa yxuiy Ta KOHYCHOCTi IOBEPXHi.

3apganns 1: O3HallOMUTHCS 13 TEOPETUYHOIO YACTHHOIO MOOYJOBH YyXWIy Ta
KOHYCHOCTI TOBEepXOHb. I[loOymyBaTu KpecjaeHUK IiBesdepa (IBOTaBpOBOi Oanku) 3
eJIeMeHTaMH yXHWly Ha apkyiri opmaty A4 abo A3. Bapiantu 3aBaaHb B34TH 13 TaOIHIl 4.
Hanectu po3mipu y BignosigHocti 10 'OCT 2.307-68. Hakpeciennst OykB, nudp 1 3HaKiB
noBuHHO BignmoBimatu ['OCT 2.304-81, JICTY I'OCT 2.307:2013 Ta/a6o ACTY ISO 129-
1:2007. Hakpecnenns niniit noBuHHO BianoBigatu ['OCT 2.303-68. HaHeceHHsT I TPUXOBKU
nosuHHO Bignosigatu ['OCT 2.306-68.

3pa3ok BUKOHAHHS 3aBAaHHs MpuBeAeHUI Ha puc. 19.

Teopemutma yacmuna.

Barato jgeTaneil MaloTh HOXMIi MOBEPXHi. IX HAXUJI BiHOCHO iHIIMX MOBEPXOHb Ha
KPECJICHHAX 3aJal0Th 32 JOTIOMOTOI0 BETMYMHU YXWUIy. YXHIM MalTh MOBEPXHI MpodisiB

MIPOKaTy: peMKH, IBEJIEPH, TaBPOBI Oasiku (puc. 13).

&/ 7

Puc. 13. J/IBotaBpoBa Oajika, nmBesnep, peika

Yxun (noxun) — BiAXWICHHS TPSMOI JIiHIT BiJl TOPU30HTAIBHOIO a00 BEPTUKAIBHOTO
HarnpsMKiB. B mpsmokyTHoMy TpukyTHUKY ABC, Haxun rinoreny3u AB no karera AC
MOYXHa BHPa3UTH a00 KYyTOM @ B Tpajycax, ad0 yXWIIOM I, BEIMYMHA SIKOTO BU3HAYAETHCS

) ) BC
BigHOIIeHHAM KaTeTa BC o kareta AC (i = tgo, tga = )

= B | B

Puc. 14. [lo3nauenns yxuny BigHomeHHsM | Puc. 15. [lo3naueHHs yxuiny y BiICOTKax
KaTeTiB

VYxun 3aaeThes BITHONMICHHSIM a00 y BijcoTkax, Hanpukiaa: 1:4 (puc. 14), abo 20%

(puc. 15). [lo3Ha4aeThes 3a JOIOMOTOKO 3HAYKA — - , HAITPSAMOK 3aTOCTPEHHS IKOTO BKA3ye
HanpsIM yXuity. Bka3yloTh BeJIMUKHY yXUJTy Ha MOJIUYII JIIHIi-BUHOCKH, TPOBEIEHOT B1JT JIIHI{
3 noxuwioM. [lourHatOTh MiHII0-BUHOCKY CTpiIKOio. [lonanuky niHIi-BUHOCKM Ta BKa3aHl Ha
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HI1{ 3HAK 1 PO3MIPHE YHCIIO PO3MINTYIOTh MapayiesIbHO 10 HAIPSMKY, BITHOCHO SIKOTO 3a/1aHO
YXWI Ha KpecieHuky (puc. 16).

Puc. 16. [lo3HaueHHs yxuiy

O1xe, AKII0 TOTPIOHO MPOBECTH JIIHIIO 3 YXWIOM, Hanmpukias, 1:4 BiIHOCHO 3aAaHO1
rOpH30HTAITBHOI TpsiMoi (puc. 14), To 10 3a7aHol MPsSMOi MPOBOAATH MEPIICHAUKYIISP 1 HA
HbOMY BIJKJIQJal0Th OJMH BIIPI30K JOBLIBLHOI BEJIWYMHHU, a HA 3aJaHIM MPsAMIM - 4YOTHPHU
TaKHUX BIAPI3KU. 3'€THABIIN MK COOOIO KIHIIEBI TOYKH 000X BiJIPi3KiB, OJEPKYIOTh 3aJaHHi

YXUIL

PexomeH10BaHI CTaHIAPTOM 3HAYEHHS YXUJIIB HABEJEHO B TaOIUIII 2.

Tabanig 2
Hopwmanbhi yxunu 3rigao 'OCT 8593-81
Yxunum (a:h) o [TpumiTka
1:5 11°30' ITpu manmux 3HageHHsAX h (1o 25 Mm)
1:10 5°42' [Tpu npomi>kHUX 3HAYEeHHSIX h
1:20 2°51' [Tpu npomi>kHUX 3HAYCHHSIX h
1:50 1°8' [Tpu BenuMkKxX 3HaYEHHX h

KonycHicTsb — 11¢ BigHOIIeHHS aiameTrpa Koia D ocHoOBU KoHyca 710 ioro Bucotu H mis
MOBHUX KPYrOBHX KOHYCIB a0o0 BigHOIIeHHs pi3HuUI aiamerpiB D id aBox mnomepeuHmnx
nepepi3iB KOHyca 0 BiACTaHi N Mik HUMU JIJIsI 3pi3aHUX KOHYCIB.

k=2 K=——"=2t
= -, = = a
H h g
<5
<13 KLA50.25 15
Keriitd e K=2tqu
/ =
< “”‘ﬁ T T
oS [
Q
H=150 . h=125 _

Puc. 17. BuzHaueHHs! KOHYCHOCTI
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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%83%D1%81
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%BC%D0%B5%D1%82%D1%80
https://uk.wikipedia.org/wiki/%D0%97%D1%80%D1%96%D0%B7%D0%B0%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%83%D1%81

KonycHicTh 3a3BHuail 3anucyeThCsl K BITHOUICHHS ABOX 4Mcel, Hanpukman: 1:3; 1:5;
1:7 abo y BincoTkax uu npomine. [lepen po3MipHUM YHCIIOM, IO XapaKTepPU3y€e KOHYCHICTbD,

HAHOCAT 3HAK , BEPIIIMHA SIKOTO MMOBUHHA OYTH HANpaBJieHa B CTOPOHY BEPIIMHUA KOHYCa
(puc.18).

A«

Puc. 18. [lo3HaueHHs1 KOHYCHOCTI

VY TexHilll BUKOPUCTOBYIOTh PEKOMEH]IOBaHI 3HAYEHHS KOHYCHOCTI, SIKI HaBEJEH1 Y
Tabmuii 3.

Tabmnis 3

Hopwmansai konycHocTi 3rigHo 3 [OCT 8593-81

Konycnicte K | KyT KoHyca Kyt yxuuay Buxinne
20 o 3HAYEHHSH
(K a6o 20)

1:200 0°7'11" 0°3'36" 1:200

1:100 0°34'23" 0°17'11" 1:100
1:50 1°8'46" (0°34'23" 1:50
1:30 1°54'35" 0°57'17" 1:30
1:20 2°51'51" 1°25'56" 1:20
1:15 3°49'6" 1°54'33" 1:15
1:12 4°46'19" 2°23'9" 1:12
1:10 5°43'29" 2°51'45" 1:10
1:8 7°9'10" 3°34'35" 1:8
1:7 8°10'16" 4°5'8" 1:7
1:5 11°25'16" 5°42'38" 1:5
1:3 18°55'29" 9°27'44" 1:3
1:1,866 30° 15° 30°
1:1,207 45° 22°30' 45°
1:0,866 60° 30° 60°
1:0,652 75° 37°30' 75°
1:0,500 90° 45° 90°
1:0,289 120° 60° 120°

18



Aﬂ\@ [}
-]
.1
J1. 5
)
il
-1
.1
.1
[ =105
.1
-lh o
A r
L 1
L
.52 |2
HYBI'T1 030500.001
Smzga Moz | T |
£ EES .F:ID.I’EIH_'.“. Tlenur | omo
o | Woenep i
o EETIT T
[laosmp.
HEM] TE-17
ks T

Puc. 19. Ilpuknan BukoHanus 3apaanns «lloOygosa yxuiy. [1IBenep»
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Puc. 20. IIIBenep
(suronyroms nenapni sapianmu)

e g,
~—

b

Puc. 21. JIBotaBpoBa Oasnka
(6uKoHyIOMb NAPHI eapianmi)

Tabmuusa 4

[TapameTpu npodiaiB pokaTy 11l BUKOHaHHS 3aBiaaHHs «[loOymoBa yxuimy»

% [Hwep | | b | d t | R | R
BapiaHTa | npoduIo
Llsenep (IFOCT 8240-72)
1 10 100 46 4,5 7,6 7,0 3,0
3 12 120 52 4,8 7,8 7,5 3,0
5 14 140 58 4,9 8,1 8,0 3,0
7 16 160 64 5,0 8,4 8,5 3,5
9 18 180 70 5,1 8,7 9,0 3,5
11 20 200 76 5,2 9,0 9,5 4,0
13 22 220 82 5,4 9,5 10,0 4,0
15 24 240 90 5,6 10,0 10,5 4,0
Jleomaeposa banxa (IFOCT 8239-72)
2 10 100 55 4,5 7,2 7,0 2,5
4 12 120 64 4,8 7,3 7,5 3,5
6 16 160 81 5,0 7,8 8,5 3,5
8 20 200 100 5,2 8,4 9,5 4,0
10 24 240 115 5,6 9,5 10,5 4,0
12 27 270 125 6,0 9,8 11,0 4.5
14 30 300 135 6,5 10,2 12,0 5,0
16 33 330 140 7,0 11,2 13,0 5,0
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