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Jlexuiag Ne 1
Tema: Beryn

Meta: O3HalilOMUTH 3 MICIIEM HaBYAJIbHOI JUCIUIUIIHA Yy MPOTpaMi MiArOTOBKHU
MOJIOJIIIMX CIEHIATICTIB, METOI Ta 3aBAaHHSAM Kypcy «OCHOBHM KpecieHHS 1
HApHUCHOI T€OMETPii»; KPECISIPCHKUMH TPUIAJIAM Ta BHUMOTaMH 10 TpadidHuX
poOit

MeTtoau: ciioBecHi (JICKITis 3 €JIEMEHTaMH 0€Ci/iv); HAOYHI.
Iiaan:

1 Mera ta 3agayi guciuiuiing. KopoTki icTOpUYHI BIZOMOCTI PO KPECICHHS.

2 CTaHJIapTH CHUCTEMH KOHCTPYKTOPCHKOI JTOKYMEHTAITi.

3 Kpecnapcbki 1HCTpYMEHTH 1 TpWIaAfs, SKI BUKOPUCTOBYIOTHCS B POOOTI
KOHCTPYKTOpA.

MarepiajibHO-TeXHi4YHe 3a0e3neYyeHHs Ta AuAaKTu4Hi 3acodu, T3H: crenau,
3pa3Ku 3BITIB rpadiyHUX POOIT CTYIEHTIB, KPECIAPChKI MpUIal.

Jlireparypa:

1 Xackun A.M. «Yepuenne».-M., 5-e ctep.-K.:Bumia mik. ['maBHoe uz-Bo, 1986
2 boromo6oB C.K. Yepuenne. —M.: Mammnoctpoenue, 1989

1 OcHOBM KpecjieHHsI i HAPUCHOI reoMeTpii BITHOCATHCS 10 JUCIUILIIH,
K1 CKJIaJal0Th 3arajlbHO-TEXHIYHY MIATOTOBKY CHEIaIICTIB 3 BUILOK TEXHIYHOIO
OCBITOIO.

Mera KypCcy NUCHMIUTIHM — JaTH CTYJEHTaM 3HaHHS, YMIHHS Ta HaBUYKH,
K1 HEOOXIaHI JUIS BUKJIAJACHHS TEXHIYHHMX 1JICH 3a JTIOIIOMOTOI0 KPECISHHS, s
pPO3yMIHHSI 3@ KpECIEHHSM KOHCTPYKII Ta TNPUHIMMNY [dii 300pakeHOro
TEXHIYHOTO MEXaHi3My 1 CIIOPY/IH.

[IpeaMeTOM IUCHUIUIIHU € CKJIaJJaHHs Ta YWMTaHHA KpecieHb (rpadiuyHux
MoJiesiel) TeOMeTpUYHUX 00pa3iB, IO JiekKaTh B OCHOBI TEXHIYHUX BHUPOOIB Ta
KpECJIeHb CaMUX BUPOOIB.

J1o 3agay OCHOB KpECJICHHS 1 HAPUCHOI FeoOMeTpii CJIiJ] BIIHECTH:

1) BHUBYEHHS TEOPETUYHUX OCHOB TNOOYJO0BHM 300pakeHb (BKIIOYAKOYU
aKCOHOMETPUYHI MPOEKII1i) TOUOK, MIPSIMUX, IJIOIIUH, TOBEPXOHB TOIIIO;



2) po3B's3aHHS 3a7]au Ha B3a€MHY HAJIEKHICTh Ta B3a€EMHUN MEPETUH Treo-
METpUYHHUX 00pa3iB Ta BUZHAYEHHS iX HATYpaJIbHUX BEJIMYUH;

3) BUBYEHHS CHoOCOOIB TOOYI0BU 300pakeHb MNPEAMETIB 1 JeTalled y
BIJIMOBITHOCTI 31 CTaHAApTaMU;

4) pO3BUTOK YMIHHSI BU3HaYaTH T€OMETPUYHI (OPMHU MPOCTUX JeTane 3a ix
300paKEHHSIMU Ta BUKOHAHHS LIUX 300pa)K€Hb K 3 HATYpH, TaK 1 3a KPECICHHIM
CKJIaJQJIbHOI OJIMHMIII;

5) o3HaltOMIICHHS 13 300pa)KEHHSM 3'€THAHD JICTAJICH;

6) BupOOJIEHHS HABUKIB YATAHHS KPECIECHb CKIAAATbHUX OJAUHUIIb, & TAKOX
yMiHb BUKOHYBATH iX KPECICHHSI, Y BIAMOBIIHOCTI 31 CTaHAAapTaMu Y KpaiHH.

Jlucumiiina pos3risjae mpocTopoBi (Gopmu Ta iX CHIBBIAHOIICHHS 3a iX
rpadiyHUMHU MOAEISIMU (KPECIICHHSIMU), Kl € OCHOBHUMH JOKYMEHTaMH IPU BU-
TOTOBJIEHHI, PEMOHTI Ta KOHTPOdl OyIb-IKOI JeTali dYd  MEXaHI3My.
®opMOYTBOPIOIOUMMH €JEMEHTaMU MPOCTOPY € T€OMETpUYHI 00pa3u — TOUKa,
npsiMa Ta TUIOIINHA, 3 SIKUX CKIAAat0ThCs OUIBII CKiIaiHI Pirypu.

Jlo 3aj1a4 MUCUUIUTIHA BIIHOCUTBCSI TAKOXK O3HAMOMIJICHHS 3 IPUHLUIIAMU
BUKOHAHHS Ta NpPHU3HAYEHHS pIi3HOI TpadiyHOi JOKyMeHTarlii, mnepeadadyeHol
BIJIMOBITHUMU CTaHJAPTaMH, SIKIi BCTAHOBIIOIOTh €JIMHY TEPMIHOJIOTIIO, IO
BUKOPHCTOBYETHCS MTPH MPOECKTYBAHHI.

[lepmi  pucyHku, OJM3bKI 10 CY4YacHMX TNPSIMOKYTHHMX TMPOEKIIii,
3yCTPI4YaIOThCS B)KE€ HAa CTIHAX JaBHIX XpamiB 1 majauiB €runrty ta Accupii. 3a
yaciB CrapogaBHboi ['perii Ta Pumy ana noOynoBu 300pakeHb TaKOX
BUKOPHCTOBYBINCA NPSIMOKYTHI Ta IEHTpaJbHI MPOEKIlli Ha OJHY IUIONINHY.
3oaui KuiBcbkoi Pyci cTBOpHIiM Taki BCECBITHBO BIJIOMI MaM'sITKU apXiTEKTYpH, SIK
Copiro KuiBchky, 3070T1 BOpOTa, SIK1 i 3apa3 BUKIMKAIOTh 3axoruieHHs. [IpaBuna
OyniBHuuTBa Oynu BukiaaeHi B "byniBenbHomy cratyti" (1020 p.) Apocnasa
Mynporo. Tam >xe Oynu HaBefeHI 300pakeHHs, MOOYJOBaHI 3a MPOCKIIHHUM
npuHuunoM. HoBuii nepion po3BUTKY HApUCHOI F€OMETpIi MOYMHAETHCSA B €MOXY
Penecancy, koiid 3 PO3KBITOM apXiTEKTypu Ta >KUBOIKCY OCOOJIMBOTO 3HAYEHHS
Ha0yBae MepCIeKTUBRA.

OxpeMi BUIM MPOEKIIi BUKOPUCTOBYBanucs B TexHini 10 kinug XVIII cr.,
ko B 1799 p. 3'sBunacs 3HamenuTa ,, Geometrie descriptive " I'acnapa Momxa
(1746-1818). V uiii kHM31 OKpemi MNPSIMOKYTHI MPOEKII Ha BEPTUKAJIbHY Ta
TOPU3OHTAJIBHY IJIOMMHKU OyJIM 3BeJeHl B €quHy cuctemy. B Pocii nepumii kypc
HapucHOi reomeTpii OyB npountanuii y 1810 p. B 1HCTUTYTI (KOpIyCl) 1HXKEHEPIB
HUIAXIB crioidy4yeHHs yuHeM Monxa imkenepoM K.I. Tlotee. B 1821 p. Buiimosn
nepInii pociiickkuii miapy4Huk 3 HapucHoi reomeTpii S.0. CeBacTbsiHOBA.

HoBuii eTan po3BUTKY HApUCHOI T€OMETPii Ta 1HXKEHEPHOI rpadiku moyaBcs
B 40-1 poku XX cT., ko y Mocksi nipodecop M.®. Yersepyxin (1891-1974), a B
Kuesi npodecop C.M. Konotos (1880-1965) omyOmikyBanu psij HAyKOBUX Mpallb,
K1 3aMI0YaTKyBaJIM CUCTEMAaTHYH1 HAYKOB1 Ta HAYKOBO-METOJINYHI JTOCIIPKCHHS B
I/ TaTy31 3HAHb.

MoBa rpadiunux 300pa’keHb HE 3Ha€ KOPJOHIB, aJ)K€ BOHA OJIHAKOBO
3po3yMijia BCIM JIIOMIIM, HE3aJIeKHO BiJl TOTO, SIKOIO MOBOIO BOHH PO3MOBIISIIOTE.
['padiyny MoBY HaOaraTo Jjeriie MOPU3BUYAITH [JJs PO3YMIHHS €IEKTPOHHO-



OO0YHCITIOBAJIFHOIO MalIMHOW0. bynb-ska rpadiuHa iHpopMallis BIAPI3HIETHCS Bif
CJIOBECHO1 O1IBIIIOK0 KOHKPETHICTIO, BUPA3HICTIO 1 JAKOHIYHICTIO.

Cepen iHmmX rpadiuHUX 300paKEHb KPECICHHS IIOCIIal0Th OCOOJIUBE
Miclie. 3a KPECJICHHSIMU Ha BHUPOOHMIITBI BUTOTOBIIAIOTH Pi3HI MpEAMETH. 3a
KPECJICHHSIM MOJKHa 3'scyBaTu OyJ10BY BHUPOOY 1 B3aeMoOit0 Horo yactud. ToOTo
KPECJICHHS MOTPiOH1 JIJIs CKIaaHHs 1 pEMOHTY BUPOOIB, I BUBUYCHHS iX Oy0BH.
Baxxko ysBUTH ramgy3l MpakKTHYHOI OISUTBHOCTI Jrojed, Ae O He 3HaxXOoJIWiId
3aCTOCYBaHHS KpECJCHHs. 3a KPECICHHSAMHU 3BOJATH KUTJIOBI OyIUHKU, OyIyIOThH
rpe0Ji, maxTH, eJIeKTPOCTaHIIIl, TPOKIAAI0Th 3aJI3HUII 1 II0ce. 3a KPeCACHHIMU
BUTOTOBIISTFOTh OJIAT 1 MEOJTi, ITUIOTH B3YTTS.

Y cywyacHMil yac OUIBLIICTH KPECIECHUKIB BHUKOHYIOTHCS 3a JIOMOMOTOIO
KOMIT' FOTEpHHUX MporpaM, Hanpukiaa Takux sk AutoCAD ta KOMITAC.

2 CTaHJAapTH CHCTEMH KOHCTPYKTOPCHKOI IOKYMeHTAIlI.

[Ipy BHUKOHaHHI KpeciieHb BHUKOPUCTOBYETbCS ©Oarato yMOBHOCTEH B
300paKeHHSIX 00'€KTIB 1 iX €JIeMEHTIB, HaJaeThcsl O6araTto iHopMallii y BUIIISIL
YMOBHUX MO3Ha4YeHb Tomo. s toro, moO Taka iHopMaris Oyna 3po3yMmiiia
KOXXHOMY CIIeIIaliCTy, MTOBUHHA OyTH €IMHA TEXHIYHA MOBA 1 €IMHA TEPMIHOJIOT14,
0 3a0e3MevyeThCsl JACPKABHUMH CTaHAApTaMHU. YCl KpPECIEeHHS OQOpPMISIOTh
BIJIMOBIJTHO /10 BUMOT YNHHMX CTaHAAPTIB. 3arajibHi MpaBuiia BAKOHAHHS KPECIEHb
periiaMeHTytoTbes cranaapramu  "CucreMa KOHCTPYKTOPCBHKOI JOKYMEHTAIii"
(CKH). To6To no cranmapry.

CrangapT — HOpMATUBHO — TEXHIYHUM JOKYMEHT, SIKUM BCTAHOBIIIOE €IUHI
000B’SI3KOB1 BUMOTH JI0 YOT'OCh.

Ha Teputopii Ykpainu unHH1 Taki HopMaTuBH1 JokymeHTH (HJI):

1) MibKaep>kaBHI CTaHIAPTH, HACTAHOBHI IOKYMEHTH, PEKOMEHAALIT;

2) nepskaBHI CTaHAAPTH Y KpaiHu;

3) pecnyOmikaHcbKl ctangapth KohumHboi YPCP, 3arBepmkeni Jlepxk-
mianoM koauiHboi YPCP no 1 cepniast 1991 p.;

4) HacTaHOBHI JOKYMEHTH Ta pekoMeHnaaii Jlepkcrannapry Ykpainu,

5) nepxaBHi KiIacudpikaTopu;

6) ramysei crangapt (OCT) Ta Texaiuni ymoBu (TY) komumasoro CPCP,
3arBep/keHl 10 1 ciuHs 1992 p. 1 TepMiH YUHHOCTI SKUX HE 3aKIHYMBCS, SKIIO
suMoru H/I He cynepeyaTs YUHHOMY 3aKOHOJABCTBY Y KpalHU;

7) ramyseBi cranaaptu Ykpainu (OCT konumnasoro CPCP, yrpumyBayamu
opuriHaJiB sikux € opranizaiii Ykpainu, ['CTY, 3apeectpoBani B YkpHICC);

8) TEeXHIYHI YyMOBH, 3apEECTPOBaHI TEPUTOpIaIbHUMHU oOpraHamu Jlepx-
CTaHIAPTY YKpaiHH.

[To3HaueHHa HOPMATUBHOT TOKYMEHTAIlll MatOTh TaKi 1HAEKCH:

1) ACTY - nepxaBHi cTaHAapTH, 3aTBeppKeHi JlepkcTanmaprom YKpainu;

2) ACTY ISO - nepxaBHi CTaHAapTH, Yepe3 SKi 3aMpOBAKEHO CTaHAAPTH
MixknapoaHoi opranizanii 3i crangaprusarii ( 1SO).

Howmep crannmapty BiANOBiga€ HOMEPY MIKHAPOJHOTO CTaHAAPTY. 32 TaKUM
CaMHUM MPUHIUIIOM [TO3HAYAIOTHCS IepP>KaBHI CTAHIAPTHU 3 MPSIMOTO BIPOBAIXKEHHS



nyOmikanin Mixnapoguoi enextporexHiunoi komicii (IEC) um cranpapris,
NPUHHATHX CIUIBHO IIMMU OpraHi3amisMu (Hanpukian, 3 inaekcom 1SO / IBC

( IBC - mbKHapoaHa oprasizallis, sSika 3aliMa€eThCs CTAHIAPTU3AIIEI0 B Taly3l
CIICKTPOTEXHIKH, PalOCIEeKTPOHIKMA 1 3B'SI3KYy). SIKIIO MO3HAYEHHS JEeP)KaBHOTO
craugapty Mictuth 1HIekc I'OCT uu I'OCT..... ISO, To Takmii nepkaBHUI
CTaHAapT YKpaiHu nOpudHATAA MiknepxkaBHoio Pajoro gk MiKIEpKaBHUHN 1
BUKOPUCTOBYETHCS Jep>KaBaMU-YYaCHUKAMH YTOIM, 10 MPUEAHAIUCH JI0 I[HOTO
CTaHAAPTY, K JCP)KaBHUMA CTaHIAPT IHUX JCPKaB;

3) PCT YPCP - pecniybmikanchki crangapTi koymmHasoro CPCP;

4) JK - nepxaBHi Ki1acudpikaTtopu;

5) T'CTY - rany3seBi cTangapTu YKpaiHu.

[linm 4ac po3poOKH KOHCTPYKTOPCHKOI JOKYMEHTAlli BUKOPUCTOBYETHCA
JACTY 3321-96 1 TumMyacoBo Aitoui cTaHaapTu kiacy 2 panime airogoi €CKJ, mo
ckinagaioTh komriuiekc craHaapTiB - CKJ[. CKJl - me komriuwiekc aep>kaBHHX
CTaH/JapTIB, SIKUHA BCTAHOBIIIOE B3a€MOTIOB'SI3aHI MpaBHUJIa Ta IMOJOXKEHHS MI0JI0
MOPSJIKY po3po0iIeHHs, 0POpMIICHHS i1 001y KOHCTPYKTOPCHKOT TOKYMEHTAII]].

3 Kpecasipcbki iHCTpyMeHTH i mpuiaaas

JUJi1 BUKOHAHHSI KPECJIEHb BUKOPUCTOBYIOTHCS KPECISIPChKI 1IHCTPYMEHTH 1
npUIaas.

Hamip [Inga  KpecineHb  BHUKOPUCTOBYIOTH  KPECHSAPCHKUMN  mamip.
PexoMeHyeTbCS KpecIUTH Ha OIbll  TiageHbkoMy Oomi mamepy. Js
KOIIIOBAJbHUX pOOIT BHUKOPUCTOBYIOTH MPO30pPHIM mamip - KalbKy, a s
BUKOHAHHS €CKi31B, rpadikiB, Aiarpam TOLIO - MUTIMETPOBHIA mamip abo 3BUYaiHUN
namip y KIITHHKY.

OuaiBui. Big BuOOpy 1 BMUIOIO KOPUCTYBaHHSI KPECISPCHKUMU OJIBLUAMHU
3aJIeKUTh  SIKICTh  KpeclieHHA. JIisi  KpeclieHHS BHUKOPUCTOBYIOTH — OJIBII
«Konctpykrop» a6o “KOH-I-NOOR”. Bonu 6yBatoTh TBEp/i, M'sIK1 1 CEpE/IHI.

Teepai omiBii mo3HavyaroTh OykBoto «T» («H»). ITo wmipi 3pocraHHS
TBEpIOCTI 10 OyKkBU noAaroTh Bianosiany mudpy: 2T, 3T (2H, 3H) 1 1.iH.

M'siki omiBIi TO3Ha4YarOTh OykBOol «M» («B»). 3pocranus nudpu, Io
cToiTh Ot OykBu — 2M, 3M (2B, 3B) 1 Tak nani o3Havae 30UIBIICHHS CTYIEHS
M'SIKOCT1 OJIIBIIS.

OmiBii cepeHBOT TBEPAOCTI 03HAYaOTh OykBamMu « TM» abo «HB.

JIist KpecsipcbKuX poOIT BUKOPUCTOBYIOTh 1 LIAHTOBI OJIBI 13 CTEPKHAMHU
P13HOT TBEPIOCTI.

BipHo 3actpyranuii oniBeub Mae (opMmy KoHyca 3aBBUIIKUA 25-30 mwm.
Kinuuk rpadity BucTynae 3 onpaBu Ha 6-8 MM . J{J11 BUKOHAHHS JIiHIA OJHAKOBOI
TOBUIMHU OJIBELb 3aCTPYrylOTh «miJ Jionatky». Ilig wac pobotu rpaditoBuit
CTEp>KE€Hb 3arOoCTPIOIOTh Ha JpiOHOMY HakmauHomy mamnepi Ne 0 a6o Ne 00. s
3pYYHOCTI CMYKKY Ha)KIAuHOTO Iarepy BapTO HAKJIEITH Ha JIepeB'ssHUil OpycouoK
a0o marip.

OumniBenb 3aCTPYTYIOTh 3 TOTO KIiHIISI, HA SKOMY HEMa€e MapKH.

['oToBanbHa - 1e HaOlp KPECHAPCHKUX IHCTPYMEHTIB, YKIQJACHHUX Y
cremiaibHui QyTasp.



'ymka. g BUTHpaHHS JiHINA, TPOBEJCHUX OJIIBIIEM, 3aCTOCOBYIOTH M'SKI
T'YMKH, a JJIA JiH1d, 00BeJeHUX Ty, - TBepAl. [lepen poO0OTOI0 KIHYMK T'YMKH
POTUPAIOTH HAa YICTOMY apKyIili mamnepy, mob BoHa He 3a0pyIHIOBala KPeCIeHHS

Jlexkuisg Ne 2
Tema: Macmtabu. [IpaBuna HaHeCeHHS PO3MIpIB

Meta: O3HallOMUTH 3 BUKOPUCTAHHSIM Ta MTO3HAYEHHSIM MacIITab1B BIAMOBIIHO 10
CTaHJapTy; MpaBUIaMU HAHECEHHS PO3MIPIB.

MeTtoau: ciioBecHi (JIEKIis 3 eJIeMEeHTaMH O€C1/IH ); HAOUHI.
Iaan:

1 Macmtabu. ®opmaru
2 TIpaBuia HaHECEHHS PO3MIpiB

MarepiajibHO-TeXHi4YHe 3a0e3neuyeHHs Ta AuaaKkTu4Hi 3acodu, T3H: crenau,
3pa3Ku 3BITIB rpadiyHUX POOIT CTYAEHTIB, KPECIAPChKI MpUal.

Jlireparypa:

1 Xackun A.M. «Yepuenne».-M., 5-e ctep.-K.:Bumia mik. ['maBHoe uz-Bo, 1986
2 boromo6oB C.K. Yepuenne. —M.: Mammnoctpoenue, 1989

1 Macwradou

MacmTaboM Ha3MBa€THCS BIMHOIICHHS PO3MipiB 00'€kTa, 300pa’KEHOr0 Ha
KPECJICHHI, J10 iX JA1MCHUX 3HAYECHbD.

JCTY ISO 5455:2005 BCTAHOBIIIOE TaKl MacCIITa0OH:

- Macuradu 3MmeHmrenss - 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;

- chopaBxHs (HaTypayibHa) BennyuHa -1:1;

- Macuradu 30utemmenud - 2:1; 2,5:1; 4:1; 5; 1; 10:1; 20:1; 40:1; 50:1; 100:1.

[Ipy npoexTyBaHHI TE€HEPAJIbHUX IUIAHIB BEJIMKUX OO0'€KTIB JOMYCKA€THCS

3actocoByBaTu Macitadu 1:2000; 1:5000; 1:10000; 1:20000; 1:25000; 1:50000.

dopmart — po3MipH 30BHIIIHBOT pAMKH JIUCTa KOHCTPYKTOPCHKOTO TJOKYMEHTA.



Biamosimao g0 ACTY ISO 5457:2006 (hopmaT apKylia KPecJIeHb BU3HAYAETHCS
po3MipamMu HOTo CTOPiH.
OcHoBHI (hopmMaTH KpeCIeHHs

[Toznauenns popmary | Po3mipu cropinku B MM ( hopmar )
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

Y pa3i nmorpebu 3acTOCOBYIOTh JOJATKOBI (oOpMaTH, y YTBOPIOIOTHCS
30UTBIICHHSIM PO3MIpPIB KOPOTKUX CTOPIH OCHOBHMX (OpMAaTiB Ha BEJIMYUHY
KpaTHy iX po3mipiB.( npuknan A4x3, A3x7)

KoskeH apkyll KOHCTPYKTOPCBHKOTO JOKYMEHTa Ma€ MICTUTH 1H(OpMaIito
IpO pO3MIIIEHHS 300pakeHHd 4YM TekcT. llone KpecieHMka Ha apKymil
00OMEXY€EThCSI pPAMKOIO, SIKY MPOBOSITH CYIIJILHOIO TOBCTOIO JIIHIEIO HA BIJACTaH1 5
MM BiJ Me&X (opMarty; 3J11Ba JIIHIEID PaMKU MpoBOoAATh Ha BifcTaHi 20 mm. Ilone
3aBIIMPIIKH 20 MM 3aJTUIIAIOTh ISl OPOITYPYBaHHS KPECICHHUKIB.

2 HanecenHsi po3mipiB

OCHOBHI TIpaBUJIa HAHECEHHS PO3MIpIB Ha KPECIICHI periiaMeHTytoThest JACTY 1SO
129-1:2007 OcCHOBHI MpaBuUIa HAHECEHHS PO3MIPIB:

- Po3mipu Ta rpaHruHI BIAXUJICHHS HA KPECJICHI MPOCTABISIOTHCS B
Minimerpax;

- KosxHuii po3mip mpoCTaBIsIOTHCS TUIBKU OJIUH Pas3;

- Po3mipu koTpi xapakTepu3yroTh 3 HAMOUTBIITUX PO3MIpPIB: JIOBXKUHY,
IIUPUHY 1 BUCOTY — Ta0apUTHUMU,;

- HaneceHnHs po3MipiB MOBUHHO BIJIMOBIIATH TEXHOJIOT1I 1 TOCIIIOBHOCTI
BUTOTOBJICHHS BUPOOY;

- Po3mip cknagaeThes 3 po3mipHoro uncia( mpudrom 5,7), po3MmipHOi Ta
BUHOCHMX JIHIM.

BepxHe BiaxunexHs

3HaYeHHA POIMIDY / Huwue BinxuneHHs
(po3mipHe uucno)

Crpinka
\ 55 +0.2 /

Po3mipHa nidia  BuHoCHa ninia

Po3mipHy JiHIFO HAHOCSATHCA TApAIETBHO  IBOMY
BIJIPi3KY,a BUHOCHI -

NEPIECHIUKYISIPHO.
Po3MipHe 4YMCIO CTaBUTHCA HAJ PO3MIPHOIO JIHIEKO 1
MIOCEPEINHI ii.




KyToBi po3mipu moka3zyioTh B Tpagycax, MiHyTax 1 CeKyH/1aX; MPU [IbOMY
rpagycy i MiHYTH BUPQKAIOTh I[IJTUMH YUCIIAMHU.

Po3mipHi Ta BUHOCHI JIiHIT BUKOHYIOTH CYIUIBHUMU TOHKHUMHU JiHISIMHU
(ToBuMHA - Big 5/2 110 5/3).

Po3mipHi JiHii, K1 MOKa3yI0Th MEX1 BUMIPIOBaHHS, 3aKIHUYIOTh CTPLIKaMH.
Po3mip cTpisiok 3ajie)KuTh BiJi TOBIIMHU JIIHIA BUIUMOIO KOHTYPY 300paKeHHS 1
Mae OyTH IO MOXJIMBOCTI OJTHAKOBUM JJIs1 BCHOTO KPECICHHS.

MiHiManbHa BiJICTaHb MDK PO3MIPHOIO
JIHIEIO Ta JIHIEI BHIUMOTO KOHTYPY
noBuHHA OyTH 10 MM, a MIXK pO3MIpHUMH
JTiHIAMA - 7 MM. BuHOCHI Ta po3MmipHi a
JiHII HE TOBUHHI MEPETUHATHCS MIXK II
co0010, TOMY PEKOMEHIYEThCS MEHIII

pO3MIpH HAaHOCUTU OJIMKYE O KOHTYpY
300pakeHHS

70

KyToBi po3mipu uncna, po3TaiioBaHi BUIIE BlJl TOPU30HTAIBHOI OCHOBOT
JiHIT, PO3MINMIYIOTh HAJ PO3MIPHUMH JiHISIMU 3 OOKYy iX OIYKJIOCTi, 4YHUCI]A,
PO3MIIIIEHI HIKYE BiJI TOPU3OHTAIBHOI OCHhOBOI JiHII, - 3 OOKy yrHYTOCTI
PO3MIpPHUX JIiHIH.

45°

K10 Ha KIHISX PO3MIPHHUX JIIHIA Maio Micus % /
JUIs1 300pakeHHs CTPLIOK, TO %/ Al

TaKl JIiHIi pEKOMEHIYETHCS IPOJOBKYBATH 1 CTPLIKU

HAHOCHUTH 3 30BHIIIHLOT0 00Ky enementa ( a ). Komwu 1 ==

PO3MIpHI JIUII PO3MIIICHI JIAHLIOKKOM 1 [T CTPLIIOK a

HEMa€ MICIs, TO JOIYyCKaeThCs iX 3aMiHa abo = o
3aciukamMu, SKi HAHOCATH Mmia KytoM 45° 1o — —

PO3MIpHUX JTiHIH (0 ).

k1o Ha KpecleHHI Majo Micls JUisi HaHECEHHS
CTpiIOK, 00 OJU3BKO pO3MillleHa KOHTypHa YU
BUHOCHA JIIHIS, TO TaKi JIiHIT pEKOMEHIYEThCS TIepenBaTH
(@ ). JlomyckaeTbes po3MIpHY JIHIIO JJIs JiaMeTpa KoJja
MIPOBOJAUTH 3 OOPHMBOM HE3aJIeXKHO BiJI TOro, Oyae KoJjio
1oKa3aHe MOBHICTIO uH Hi ( 0 ).




[Toemnyroun BUA 3 pO3pi30M, PO3MIpH, IO HaJekKaTh oOpucaM IMpeaMeTa,
BCTaHOBIIIOIOTH SIK PO3MIpH 3 OOPHUBOM - PO3MIpHI JIiHIT IPOBOIAATH Jaji 3a 0Ch (a ).

= |
T
2...

Y

JI1st mo3HayeHHsI JllaMeTpa KoJia 3aCTOCOBYIOTh 3HaK @ - giaMeTp . 3HaK @ -
MPOCTABJIAIOTH TIEPET PO3MIPHUM YHCIIOM JiaMeTpa B yCiX 0€3 BUHSATKY BUITA/IKaX.

[Tepen po3MipHUM YKCIIOM pajilyca TaKOXK B YCIX BUNAJKaX MPOCTABJISIIOTH
mitepy R.

Po3miphe uucno niamerpa (paaiyca) cepu TakoK CympOBOIKYETHCS 3HAKOM @

(R) 0e3 mammucy "Coepa". Croo "Chepa" un 3Hak "O" HAHOCATH y THX BHITaIKaX,
KOJIM Ha PUCYHKY Ba)XKO BIAPIZHUTH cQepy BiJl IHIIUX TMOBEPXOHb (HAMIPUKIIAI;
"Chepa ©40", abo "OR20"). [iamerp 3HaKa chepu AOPIBHIOE BHCOTI PO3MIPHHX
yrcen Ha kpecienHi.( Puc 1.1.11)

o5

L. ] -

Posmipu kBampaTa 1 KBaApaTHOTO OTBOPY MO3HAYAIOTh 3HAYKOM 0O - KBajpar
nepea  po3MipoM CTOpOHM KBanpata. [lpum 1bomMy Ha 300pakeHHI TpaHen
CYLTbHUMH TOHKUMHU JIIHISIMU HAHOCATH JIlarOHall.
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dacka Ha HWJITHIPUYHUX Ta KOHIYHUX CTPUKHSX SIBJIsi€ COOOIO 3pi3aHui KOHYC.
Po3mipu dacok mig kyrom 45° HaHOCITH Tak, K MokazaHo Ha puc. 1.8.17, me
nepina nudpa o3Hayae po3Mip Karera y TPUKYTHUKY, YTBOPEHOMY (PacKoro.
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3aMiCTh TIOBTOPEHHS PO3MIpPIB OJHAKOBUX €JIEMEHTIB (OTBOpIB, Ia3iB) pe-

KOMEHIYETbCSI HAHOCUTH PO3MIP OJHOTO €JIEMEHTa, 3a3Hadyaloud KiIbKICTh ITHX
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Jexnis Ne 3
Tema: Meroau npoenitoBanHs. Touka 1 npsima

Mera: OznailomuTn 3 BHUJaMH Ta MeTodamu mpoeritoBadHs. [loOymosa
KOMITJIEKCHUX KPECJICHUKIB TOYKHU Ta TIPSIMO].

MeTtoau: cioBecHi (JIEKIlisl 3 €JIEMEHTaMH 0€Ci/iv ); HAOYHI.
Inan:
1 Metoau mipoeriitoBaHHS

2 TIpoexiii TouKn

MarepianbHo-TexXHIYHe 3a0e3Me4eHHs Ta TuAaKTH4YHi 3aco0u, T3H: ctenau,
3pa3k 3BITIB rpadiyHuX POOIT CTYACHTIB, KPECIIPChKI MpUiIail.



JlitepaTtypa:

1 Xackun A.M. «Yepuenue».-M., 5-¢ ctep.-K.:Buma mk. I'maBHOe u3-Bo, 1986
2 boromo6os C.K. Yepuenue. —M.: Mammnoctpoenue, 1989

1 Metoau npoeuiroBaHHSI

Hapucna reomerpis, SK poO3AUT HaBYAIBHOI JUCHUIUIIHH, € TEOPIEI0
B1JIOOpa)KEHHS Ha IUIOIMMHI (Iryp po3TalloBaHUX y MPOCTOPi, Ta Omepaliiii Haj
HaMH.

MeronoM HapucHOI reomeTpii € Metoi rpadiyHoro BiTOOpa)KeHHS, CYTb
AKOr0 TIOJIATa€ B TOMY, ILIO KOXHIA (Irypli  MOpoCcTOpy, SKy Ha3UBalOTh
mpooOpa3omM, BIAMOBITAE neska (irypa IUIONIMHHU, IO HA3UBAETHCS 00pa3zoM
¢irypu.

[Ipu moOyaoB1 300pa’k€HHSI MPOCTOPOBOTO 00'€EKTa 3aCTOCOBYIOTH METOJ
MPOEKINIH, AKUH MOJISTae B TOMY, 110 B IPOCTOP1 BUOUPAETHCS TOBUIbHA TOYKA S B
SKOCTI IIEHTpa MPOEIHIOBAHHS 1 TUIOMKHA Tipoekitii 2. Jlisa mpoemitoBaHHs Oy/1b-
K0T TOYKM A Ha TUIONIMHY TPOEKI(ii 2 depe3 MEeHTp MpoerifoBaHHs S i Touky A
IPOBOJATH MPSIMY - NPOCLIIIOYMN TPOMIHb - A0 ii HEPETHHY 3 IUJIOLIMHOIO

npoekiiil. OTprumaHa Touka rnepeTuny A € MpoeKIlier 300pa)KyBaHOl TOUKH.
L)

/A,_-
/ s

—

[Ipoekuiiine 300paxeHHs OyAb-SKOi T'€OMETPUYHOI (POPMU CKIAJAETHCS 3
MPOEKIIIN TOYOK, JIiHIN 1 TOBEPXOHb.

Jlist mpoeunitoBanHs TpukyTHUKa ABC Ha
IUIOLIUHY Memooom UEeHmMPAIbHO20
npoeuyireanns  BI3bMEMO  T03a  III€IO
TUTONIMHOK0 X TOYKY S i 3 BEpIINH TPUKYTHHKA

z

MPOBEIEMO B ILII0 TOUYKY MPOEIII00Yl TPOMEHI.
V  nepervHi TPOMEHIB 3 IUIOIIMHOW &
BU3Hauatbcst mpoekuii As Br Cr Bepmmn
JAHOTO TPUKYTHHKA. OCKUIBKM MPOEIIoI0Yl
IPOMEHI, IO MPOXOJATh Yepe3 yCi TOUKHU Ti€l
camMoOi CTOpPOHHM TPUKYTHHUKA, JEKaTh B OJHIN




IUIONIMHI, fKa MEePEeTUHAE IUIOMMHY 2’ MO MOpsMIM JiHII, TO KOXXHa CTOpPOHA
TPUKYTHHKA CIIPOCLIIOETHCS Ha IUIOMMHY X y BUIUIAMI Bifpi3ka mpsmoi. Tomy,
3'eqHABIIM MPAMUMU JiHIIMH Tipoekii Ar Br C, mictanemo mpoekuii cTOpiH
TPUKYTHHKA 1 BIATIOBITHO ITPOEKITIF0 CAMOT'0 TPUKYTHUKA Ha TUIOLIHMHY 2.

Y memooi napanenvnozo npoeuiloéanna BCi TPOCLIIOIOYl MPOMEHI
napanenbHi Mk co0010. MeTo mapanenbHOTO MPOCLIIOBaHHS MOXHA PO3TISAATH
K OKpPeMHH BHMAJ0K METOAY UEHTPAJbHOTO TPOEIIIOBAHHSA, KOJIH IEHTP
MPOCIIOBaHHA S BiJIaJICHUH Y HECKIHUEHHICTb.

Buznauumo mnpoekuito TtpukytHuka ABC nHa mmommui 27 OTpumaBiim
npoekiii Ay By Cr, - TOUkM mepeTuHy 3 IUIONMIMHOI0 Z°  MapajeibHUX Mpo-
CIiI0I0YUX MPOMEHIB, IPOBEACHUX uepe3 BepimHu TpukyTauka ABC, 1 3'eqHaBmm
iX MDK COOOI MpSMUMHU JIIHISIMH, OJEPKUMO HapajieibHl MPOEKIii CTOpIH
TpukyTHHKa ABC, 0TXe, 1 mapaienbHy MPOEKIIiI0 CaMOTr0 TPUKYTHHUKA.

Meton mnapanenbHOro MPOELIIOBAaHHS IOKJIAJEHO B OCHOBY HOOYIOBU
AKCOHOMETPUYHUX MPOEKIIIH 1 MPOEKIiH 3 YNCIOBUMHU O3HAUYKAMH.

Y memooi npamoxymmnozo npoeuirosanusa aoo memoo Mouica Bci
MPOELI0Yl MPOMEHI NapayesibHI Mi>K OO0 1 MePIEeHIUKYISPHI 10 TUIOUUHU 2.
[Tpoextis As B C, Ha3UBAETHCS MPSIMOKYTHOIO (OPTOTOHATBLHOIO) TIPOSKITIEI0
TpukyTHUKa ABC Ha miomuny 27 Y pasi IHIIOTO HapsIMKY IPOELIFOBaHHS
MaTUMEMO KOCOKYTHY MpPOEKI1t0 TpukyTHHKa ABC
Ha IUIOLIUHY X 3

2 TlpoeuiroBaHHS TOYKHU

[IpoemitoBaHHS TOYKH HA TPH ILIOIIHHH
MIPOEKIIi it



Opna Oyab-siKa, y TOMY YMCIi ¥ TPSIMOKYTHA, MPOEKIIsl T€OMETPUYHOTO
eJIEMEHTa HEe BU3HAYA€ MOTr0 MOJIOKEHHS Y TPOCTOPI.

Metoa NMpSIMOKYTHOTO TPOCIIIOBAaHHS IOJISITa€ TEPEBAKHO Y 3aCTOCYBaHHI
JIBOX PIBHOIIPABHUX IUIONIMH MPOEKINN 1 OJep)KaHHI Ha HUX JBOX 300paKeHb
npeaMera, 1o Ja€ 3MOTY OJTHO3HAYHO BHU3HAYUTH (POpMY 1 MOJIOKEHHS HOro B
npoctopi. Ilpn moOymoBi 300pa)keHb YacTO BUKOPUCTOBYIOTH TPH IUIONIUHU
MPOEKIIM. SKIO I TUIONIMHU B3a€EMHO MEPHEHAUKYJISPHI, TO BOHU YTBOPIOIOTH
TPUTPAHHUU KYT
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z $ .
1, A2 LAZ Asz
Az A
M3
A As ;
s X ?AX 2 g ‘yJ
X Ax 0
Ay Ay
Ukl ) Y Ay Ay, Ag
/ X
M Yy
a ]

Touka A4, po3ramoBaHa B IPOCTOPI TPUTPAHHOTIO KyTa, MPOEIIIOETHCS Ha
mwiommHN npoekii Ih, I, I3 Ilpoemitorour mpomeni AA; AA;, AAs -
MEPHNEHIUKYJISApHI 0 BIAMOBIAHUX IUIOMIMH Tipoekuil. Touku Ai, Ay, As -
BIJIOBIJTHO TOPU30HTAJIbHA, (DPOHTANIbHA 1 MPOQiIbHA NPOEKIIiT TOUKU A

Biacrani Bijg TOUkH 110 ii MpOEKI[iii Ha3BEMO:

|4 41| - BuCOTA TOUKH;

|4 45| - TnuOuna TouKw;

|4 43| - mmpora Toukw.

Crpoertitoemo nipoekirii Touku 4 Ha oci Ox, Oy ta Oz. OTpumaemo, Bifl-
noBiHO, Ay, Ay Ta A, bauumo, 1110:

|AA4:1| = |42 A.| = |43 A)] = |4, 0| - BucoTa TOUKH;

|4 42| = |A1,Ay| = |434;| = |4y 0| - minbuna Touky;

|4 As| = |414,| = |A2A;| = |4, O] - mpora Touku.

Bizncranp BiJ TOUKH 10 IPSMOT - L1€ € EPIEHAUKYJISP, 10 BCTAHOBJICHUHN 10
npsMoi Bif i€l Touku. Tomy:

|4 Ox| = |4 A«| = |43 0] - BizcTans Bix Touku A 10 oci Ox;

|4 Oy| =|A4 Ay | = |42 0| - BincTans Bix Touku 4 10 oci Oy,

|4 Oz| = |4 A;| = |4x 0| - BincTans Bix Touku A 1o oci Oz.

Big mpocropoBoro 300pakeHHST TOUKHM 1 i1 MPOEKIHA Mepexoiiarh 0 Cy-
MIIIIEHOTO0, a00 KOMIUIEKCHOTO KPECJICHHS, YTBOPEHOTO OOEpTaHHSIM IUIOIIUH
MPOEKIIM HABKOJIO OCEH MPOEKIii (TOOTO BUKOHYIOTh T€, IO 3alpOrOHYBaB
["acap Monx).

[IpocTopoBy mMozenb "po3pizaioTs" B310BXk oci Oy. 306epiraroun HEPYyXOMOIO
(GpoHTaNbHY IUIOMIMHY MPOEKIii [/, TOPU3OHTANbHY IUIOMIUHY MpOeKIin 17 ,



MOBEPTal0Th HaBKOJIO oci Ox BHU3 Ha 90°, a mpodinbHy - HaBKOJIO oci (Jy BIPaBo
Ha 90° nmo cywmimieHHsa iX 13 (DPOHTAIBHOIO IUIONIMHOIO TMpoekiii. OjaepkaHe
300pakK€HHsI TPhOX IUIOMIMH pa3oM 3 MpoekissMu A; Az, A. TOUKHU A HA3UBAETHCS
emropoM (KpeciaeHHsM) MoHka, a00 KOMIUIEKCHUM KpeclieHHs M. Ha HbOMY Bich
Oy PO3ABOIOETHCS 1 KpIM BepTUKaIbHOTO mojoxkeHHs Oy, (BHU3 Bix Touku O)
3aiimae 1 ipyre - ropu3oHTalIbHE MosoxkeHHs: Oy (mpaBopyy BiJ Touku O).

[Ipsmi, 1m0 3'€MHYIOTH JB1 MPOEKII TOYKH HAa KOMIUIEKCHOMY KpECJICHHI,
HA3UBAIOTh JIHIAMU NPOEKYILHO20 38 '[A3KY:

A14- BepTHKaIbHA (110 MepIIeHAUKYsIpHA oci Ox),

Ay A3 - ropu3oHTaNBHA (1110 TIepreHAuKyIsipHa oci 0z),

A1 Ay A3- TOpU30HTANBHO-BEPTUKANIbHA (1[0 TEpHeHIUKYIsIpHA oci Oy).

[TapameTpu TOYKH, 0 BU3HAYAIOTH ii MOJIOKEHHS B IPOCTOPI:

|4 24| = |43 4,| = |4; O| - BucoTa Toukwu;

|41 4| = |43 4,| = |4, O| - rmubuna TOUKH

|41 Ay| = |42 4| = |Ax O |- mupoTa Toukwy;

|43 0| - BimcTans Big Touku A 10 oci Ox;

|42 0| - BimcTansb Bix Touku A 10 oci Oy;

|41 0| - BimcTans Big Touku A 10 oci Oz.

Takum YUHOM, PO3TOPHYBIITU MPOCTOPOBI IJIOIMIMHU MPOEKI[IH 1 CyMICTUBIIN
iX 3 (DPOHTAIBHOIO IUIOMIMHOIO MPOEKIIINA, PO3B'SA3YIOTH 3aa4i M0 BU3HAYCHHIO
napameTpiB TOYKH B IUIOIIMHI (Ha apKyllli Marnepy), He 3aCTOCOBYIOUU ITPOCTOPOBY
MOJIEb.

ITo/10:keHHA TOYKH BiTHOCHO IUIOLIUH TA OCel MpoeKILii

Tpu mnommuaun npoekuit [11, I, ma I3, nepeTMHAOYUCh MK COOOIO,

NOAUISIOTh MPOCTIPp HA BICIM YAaCTHH, SIKI HA3UBAaIOTh OKTAHTH 1 TMEBHUM YUHOM
HYMEPYIOTh.
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Jlekuisa Ne 4

Tema: [Ipoexkiiis psMoi JIiHIT NpH 11 pi3HUX MOJOKESHHIX BITHOCHO TUIONTUHU
MIPOEKIIii

Meta: O3HallOMUTH 3 BUJAMHU TIPSMOi, B 3aJIEKHOCTI BiJ] MOJIOKEHHSI /10 TUTOIIHH
npoekiii. [loOygoBa KOMIUIEKCHUX KPECICHHUKIB Ta MPSIMO].

MeTtoau: ciioBecHi (JICKIlis 3 €JIEeMEHTaMH 0eCiIv); HAOYHI.
Iaan:

1 IIpsimi 3arajabHOTO MOJIOKEHHS
2 TpsiMi OCOBIIUBOTO MOJIOKEHHS

MarepianbHoO-TexXHiuHe 3a0e3neuyeHHs Ta AuaaKTH4Hi 3acodu, T3H: cTenau,
3pa3Ku 3BITIB rpagiyHUX POOIT CTYACHTIB, KPECISIPChKI PUIIAI.

Jlireparypa:

1 Xackun A.M. «Yepuenue».-M., 5-¢ ctep.-K.:Buma mik. 'maBHoe u3-Bo, 1986
2 boromo6oB C.K. Yepuernne. —M.: MammnaOcTpoerue, 1989

1 [Ipsima 3apaeTbes ABOMA TOUKaMU. [107105KEHHSI TOYKH B TIPOCTOP1 MOXK-
Ha BM3HAYUTHU 3a i1 mpoekilisMu. ToOTo, MOJIOKEHHS IPsMOi B TIPOCTOPI MOKHA
BU3HAYHUTH MPOEKIISIMU JIBOX ii TOUOK.

Posrnsiuemo enemMeHTH MOOYIOBM TMPOEKIH TPsIMOI Ha MPOCTOPOBOMY

300pakeHH1 (@) 1 KOMIUIEKCHOMY (0).
4

— " Bj

[Ipsima a 3agana nBoma Toukamu 4 1 B. BiamoBiaHi mapu ONpoeKIid TOUOK
BU3HAYAIOTh TMOJIOKEHHS BIAMOBIIHUX MPOEKIIIH npsmoi, Tooto 41UB1=A1B1 = ax
(ropr3oHTaJIbHA MPOEKIis MPSMOI a 3a/1aHa TOPU30HTATBHOIO MPOEKIIIEI0 BiApPi3Ka
AB, 1m0 BU3HAYCHUN BIAMOBITHUMU TOYKaMu), AUB = A2B» = ap (ppoHTampHa
MIPOEKIIiS IPSAMOT @ 3a7aHa (PPOHTAITILHOIO MPOEKITIE0 Biapizka AB).



BenuunHy KyTa HaXuiy mNpsAMOl 10 MJIOLIMHH MPOEKIII BU3HAYAEMO SIK KYT
MDK CaMOIO TMPSMOIO Ta ii MPOEKIIEI Ha IO IUIOMMHY mpoekiiid. TooTo, a - KyT
HAaXWIy MPSMOI ¢ 0 TOPU3OHTAIBHOI IUIOMIMHHU MpoeKid 71, f - KyT Haxuimy
psAMOl a 10 (PPOHTANBHOI TUIOIIMHY TPOEKIid I, f - KyT Haxwiay mpsMoi a Ji0
po(IBHOT TIJIOMWHU TTPOEKITiH /13.

2 Oco0MBI MOT0KEHHSA TPAMOIL

[Ipsima Moske 3aiiMaTH 4acTKOBE, a00 0COOJIMBE MOJIOKEHHS BIIHOCHO OJHIET
3 TUTOLIMH MPOEKIH. SKIo npsMa nepreHIuKyIsspHa 10 TJIOMIMHN TPOEKIIii, TO
KaXYTh, 110 BOHA € TPOCIIIOYOI0 BIJTHOCHO III€i IUIONIMHU MPOEKIIH, a SKIIO
npsiMa TapajielibHa J0 OJHI€l 3 IUIONIMH IPOCKIIM, TO KaXyTh, III0 BOHA €
BIJIMOBITHOTO TIPSIMOIO PIBHSI.

MoOXIMBI 1IICTh OCOOIUBUX MOJIOKEHD MPSIMOT.

1. ['opuzoHTanpHOMpOEIit0Ya psiMa — MEPIEHIUKYJIISIPHA 10
TOPU30HTAIBHOT TJIOMUHY TpoeKIii I1;.

z)
I A2
2
a
B2

z B B2
-« ——

Al1=B1

N ai=A1=B1

y

Oco0MMBOCTI TPOEKII: TOPU3OHTAILHOIO MPOEKINEID TPSIMOi € TOYKa;
BIJIPI3KU MPAMOiI Ha PpOoHTANBHY 1 MPOGIIBHY TJIOMMHA MPOEKIIi MPOEIIIOI0THCS
B HATypaJIbHY BEJIMUYMHY; (PpoHTaNbHA 1 MpodiibHA MPOEKIIii MpsiMOi mapayienbH1
Bici Oz.

2.OpoHTANBHOMIPOEIiI0Ya MPsiMa - IEPICHAUKYIISIpHA 10 (GPOHTATBHOT
rIomuHU npoekiii I1o.
z a=A>=B:

A%

Oco6muBOCTI IPOEKITiH: (PPOHTATLHOIO MPOECKITIEI0 MPSMOI € TOUKA; BIAPI3KU
npsSMOi Ha TOPU3OHTAIBHY 1 MPOQIIBHY TUIONIMHU TPOEKIINH MPOCIIOITHCS B
HaTypaJbHy BEJIIMYMHY; TOPU3OHTAIIbHA 1 TPO(]LIbHA MPOEKIli MPsIMOI MapajebHi
Bici Oy.

3. I[IpodinpHOMpOELiroYa IpsiMa - IePIIeHIUKYJIIpHA 10 TPOIILHOT
TIOIIMHY TIpoekii I1s.



ZA
11z 4

3
Bé a, A A2 5 B2 | a=A3=B;

A
A
4

a, !, a
Al Bi Al Bi

N v

Oco0muBOCTI POEKIIii: TPODUILHOI MPOEKIIIEIO MPSAMOI € TOUYKA; BIAPI3KU
IpsIMOi Ha TOPU3OHTAIBHY 1 ()POHTAIBHY IJIONIMHHU TPOCKIIIA MPOCHIFOIOTHCS B
HaTypaJlbHy BEIMYWHY; TOPH30HTaIbHa 1 (poHTaTbHA MPOEKIii MPsIMOi
napasienbHi Bici Ox.

4.T'opu3oHTallbHA TMpsMa - MapajieibHa JI0 TOPU3OHTAIBHOI IUIONIUHU
poeKiii /7;.

B "

Oco0auBOCTI MpOEKLIi: BIAPI3KK MNPSIMOI HAa TOPU3OHTAIbHY IUIOUIUHY

MPOEKIIN TPOELIIIOTECA B HATypallbHy BEIMYMHY; (DpOHTaIbHA 1 Npo(uIbHA
npoekiii mpsMoi nepneHauKysipHi Bici Oz.

5. @poHTanbHa MpsiMa - MapajienbHa A0 (POHTAIBHOI TUIONIMHU MPOEKIIH

1.
A
A K
a: B'Z as B3
l a, :
A B
v

Oco0auBOCTI IPOEKIIIH: BIAPI3KU NPSIMOi Ha (PPOHTANIBHY TUIOLIUHY
MPOCKITIN TPOCIIIIOTECS B HATYpPaJIbHY BEIWYUHY; TOPU30HTAIbHA 1 MpodiIbHA
MIPOEKITT TPsIMOT MEePIICHIUKYIISIPpHI Bici Oy

6. [IpodinpHa npsimMa - mapaienbHa 10 MpoQiabHOT IIOMMHM mpoeKiii [1s.

Oco0nMBOCTI TPOEKMLINA: BIAPI3KH MpsIMOi  Ha Az As
npo(diIpHy IUIOIMIMHY MPOEKIM MpOEIioThCS B a:

HATypaJIbHy BEJIMYMHY; TOPU30HTANbHA 1 (PpOHTAIbHA B: o

MPOEKIIIT MpsIMOT IEPIEHIUKYJIIApHI Bici Ox. TR g
a




Jlekuia Ne 5

Tema: IlomoxkeHHS TUIOMIMHM BIJHOCHO IUIOMMHM Tipoekmii. Crmocoou
MepEeTBOPEHHS MPOESKITiH.

Mera: O3HaOMHTH 3 BHAAMHU IUIOIIMHU, B 3aJICKHOCT1 BIX 11 MOJOKEHHS 0
I0IKH npoekiii. CriocoOu nepeTBOPEHHS MPOEKITIH.

MeTtoau: ciioBecHi (JICKIlis 3 €JIEeMEHTaMH 0eCiIv); HAOYHI.
Iaan:

1 3aranpH1 BIIOMOCTI PO TUIOIIUHU
2 Crioco0Ou mepeTBOPEHHS MPOEKIIii

MarepiaabHoO-TexXHiuHe 3a0e3neuyeHHs Ta AuaaKkTH4Hi 3acoou, T3H: cTrenau,
3pa3Ku 3BITIB rpaiuHUX POOIT CTYIEHTIB, KPECIIPChKI MPUIIaJIs.
Jlireparypa:

1 Xackun A.M. «Yepuenne».-M., 5-e ctep.-K.:Buma mk. ['maBHoe u3-Bo, 1986
2 boromo6oB C.K. Uepuernne. —M.: MammuaOcTpoeHwue, 1989

1 3araabHi BIZOMOCTI PO IVIOIMHHA

1. IlnomuHa y npoctopi 6e3mexxkHa. OOMexKeHy YaCTUHY IUTOIIMHU
HA3UBAaIOTh BIJICIKOM.

CyKyIHICTh €JIEMEHTIB IUIOIIMHA 3 BKa3yBaHHSM iX B3a€EMHOTO PO3MIIICHHS,
10 OJIHO3HAYHO BUJUISE JaHy IJIOIIMHY 3 BCl€l MHOXXUHH IUIOIIMH, Ha3UBAE€THCS
BU3HAYHUKOM TUTOITUHHU.

[TnomuHu Ha KpecaeHH1 MOXKe OyTH BU3HAYEHO:

- TIPOECKI[ISIMH TPhOX TOYOK, III0 HE JIe)KaTh HA OJHIH mpsimiit (a);

- MPOEKIISIMHU MPSIMOI Ta TOUKH, SIKa HE JISKUTH Ha 111 Tipsmii (0);

- MPOEKUISAMH JIBOX MPAMHUX, IO MEPETUHAIOTHCA (8);

- MPOEKUISMH JIBOX MapajeabHUX NPsAMUX (T);

- TpOEKIiIMH Oy/Ib K01 TUIocKo1 dirypu ( ).
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Y HapucHii reomeTpii 3aCTOCOBYIOTh CIIOCIO 300pakKeHHSI TUIOUIUHU i
cmigamu (€). CrnilaMy TUIOIIMHM HA3WBAIOTBCA MPSAMI JIiHII MO SIKUX IUIONIMHA
MepeTvHae IUIOIMMHM —Tpoekui. Taki mpsMi  Ha3WBaKOTh  BIAMOBIIHO -
TOPU3OHTAJIBHUM, (PPOHTAIBbHUN 1 MPOQUILHUNA CHiA MIOMMHA. TOYKM Ha OCsX
MPOCKININ Yy SIKUX TEPETUHAIOTHCS CIIAM TUIONIWHHU, HAa3WBAIOTh TOYKAMU CXOMY
CIIIAIB IJIOIIHUHU.

[InomuHM B MPOCTOpPI MOXKYTh OYyTHM NapalelbHUMH, OyTH MIX COOOI0
NEePHEHANKYIIPHUMHU, 00 TTePETUHATHUCS M1 TIOBITLHUM KYTOM.

JIBi MUIONMHU TapajieibHl, SKIIO JB1 MpsMi, IO MEPETUHAIOTHCS, OJHIET
IJIOIMHYN BIATOBIIHO MapajielibHI JBOM NPSMHM, IO TEPETUHAIOTHCS, IPYToi
TUIOIIUHHU.

VY mapanenbHUX TUIONIMH TOPU3OHTANI, (POHTAIBHI Ta MPOGUIbHI MpsAMi
BIJIMOBITHO B3a€EMHO ITapalieiIbHi.

JIBI TUTOIMHU B3a€EMHO TEPIICHIUKYIISAPHI, SKIIO OJHA 3 HUX IMPOXOIUTH
yepes NMEPIEeHAUKYIISp 10 APYTol.

3a CBOIM MOJIOKEHHSM Yy MPOCTOP1 BITHOCHO IUIOUIMH MPOEKIIINA TIOIUHU
MOAUISIOTHCS Ha TJIOIIMHY PiBHS (MapajieibHl 10 OJHIET 13 TJIOMIUH MPOEKIIii, abo
NEPHeHAUKYJIAPHI 0 JABOX IHIIMX TUIOHIMH MPOEKIiil), MpOeLiooyl MIOMUHA
(MeprneHauKyIsIpHI 0 OAHIET 13 IUIOIIMH MPOEKIiH), IJIOMMHUA 3arajbHOTO
MOJIOKEHHS (HE MEepIeHIUKYIISPHI 10 KOHOT 13 TUIOLIUH IPOEKIIii).

B cBot0 uepry mionmHu piBHS MOJUISIOTH Ha:

- TOPHW3OHTAJIBHI - TUIOIIMHH, 10 MapajieiabHl 10 TIOMUHU TTpoekii I1;

TOOTO MEPHEHANKYISIPHI 10
TJIOMIWH TIpoekii /1, ta I1s.
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- (bpoHTANBHI - TIOMMHY, IO TTAPAIEIBHI IO UIOMHUHA MPpoeKIin 1y,
TOOTO MEPIECHANKYISAPHI 0 IUIONTUH Mpoekiii , 1 ta I1s.

- mpodiIbHI - TUIONTHWHH, 10 HapaiesIbH1 10 TJIOIMIMHHN MPOCKIIIH M3, TOOTO

MePIEHANKYJISIPHI IO TUTOIIHH
npoexkiii I[1; ta ITo.
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[Tpoerroroul MIOMMHA TOIUISIIOTh

Ha:
- TOPU3OHTAIILHONPOELIO0Y] - IUTOIIMHHM, [0 MEPIEHIUKYISPHI 10 TUIOUIUHU

npoexiiif I1;.
- (ppoHTANBHOMPOEIIIIO0YI - TUIOUIMHHY, 1110 NEPIEeHIUKYJISPHI A0 MJIOIMHA
POEKI /17,

- mpodUTPHOMPOEIIOI0YI - TUIOIIUHH, IO MEPIICHINKYISAPHI 10 IUIONTUHN
npoekiii 113
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Cnoco0u nmepeTBOpeHHs NMPOEKILii

2.1 O0epTaHHA HABKOJIO NMPOEIIOI0YO0I OCi

3amaHuii TEOMETPUYHHMM eJeMeHT (Touka, mpsMa, IUIONIMHA, Ta 1H.)
o0epTaHHSM HAaBKOJIO JESKOT HEPYXOMOI MPSMOI BCTAHOBIIOETHCS B MOJIOKEHHS,
SKE € 3pyYHUM JJIs PO3B'SI3aHHA 3a/1a4i.

Jnis moOynoBU MPOEKIId TOYOK, IO PYXaroThCs, HEOOXIAHO 300paxatu
TPAEKTOPII MEPEMIIICHHS LIUX TOUOK.



Sxmo Bick 00epTaHHS PO3MICTUTH SIK 3aBTOJTHO TI0 BIAHOMIEHHIO IO TUIOIIHH
MPOCKIIIM, TOAI MPOCKIIAMU KiJI, IO € TPAEKTOPISIMHU TEPEMIIICHHS TOYKHU IpHU
obepTaHH1 OyyTh €IICH, TOOY/I0Ba SIKUX CKJIAIHA.

Ko x Bick 006epTaHHs pO3MIIIIEHO MEPIICHAUKYIISPHO 10 OJHI€ET 3 IIIOIIHUH
MPOCKIIIM, TO KOJIO (TPAaEKTOpisl TOYKH, IO PYXA€EThCS) MPOCIIIOETHCA Ha IO
IJIOIIMHY TPOEKIIH 0€3 CIIOTBOPEHbB, a 1HII MPOEKIlli Kojia ySABIATUMYTh COOO0I0
BIJIPI3KH MPSIMUX, MapaJIeIbHUX OCSM MPOESKITIH.

Ha puc. mokazano obepTaHHs TOYKH A HABKOJO BICI i, IO PO3MIIICHA
MEPIEHANKYJIIPHO 0 TOPU3OHTAIBHOI IUTOMMHA TIpoeKiii. Touka 4 onmucye Koo
y IJIOMIMHI X, SKa MEePIEeHIUKYIISIpHA J0 Bici 00epTaHHS 1 mapajenbHa IIOMKHI
npoekuiit /7. Ile xomo mpoertiroeTses Ha [1; , 6€3 CIIOTBOPEHHsI Y BUIIIAAI Ko, a
Ha /1> - y BUTJISA/1 BiJIpi3Ka IpsIMOT, 10 MapaiebHui Bici mpoekiiit Ox.

[ & A, 0, A,

BuzHauuMo HaTypajibHy BEJIMUYMHY BIApI3Ka MPSMOI METOJOM OOEpTaHHS
HABKOJIO Tpoeuiordoi Bicl. OCKUIBKM BIJIPI30K MOPsIMOi BU3HAYAETHCA JBOMA
TOYKaMH, TO MOOY/TI0Ba HOBOI MPOEKIIIT BiApi3Ka 3BOJUTHCS /10 MEPEMIIICHHS TBOX
oro Touok. JIyisi 3MEHIIEHHS KUIBKOCTI MOOYyIOB BICh OOEpTaHHSA Kpaile
MIPOBOJIUTH Yepe3 OJUH 3 KIHI[IB BiJIpi3Ka.

[Ipu obGepranHi BiApi3ka HABKOJIO MPOEIIIOKYOi BiCl BCl WOTO TOYKH IIO-
BEpPTAIOThCSl Ha TOW caMHMi KyT 1 JOBXKHMHA MOro MPOEKUIi Ha BIAMOBIAHY
TJIOIIMHY MPOEKIM HE 3MIHIOETHCS.

OOGepranns 0e3 oO3HaA4YeHHH oOceil o0epTaHHdA (ILUIOCKOMAapaJejbHe
nepeMileHHs )

CyTHICTh IBOTO METOJAY IMOJIATAE B TOMY, IIO BCl TOYKH 300pa’k€HOTO
00'eKTy, 110 3MIHIOE CBOE TIOJIOKEHHS B MPOCTOPI, MEPEMILITYIOTh B TUIOLIMHAX, 1110
napasenbHl OJHIN 3 IUIONIUH MPOEKIIIi.

[Ipu oGepTanHi BiApi3Ka IpsAMOi JIiHII YU IJIOCKOT (irypu HaBKOJIO Bici, IO
NepHeHANKYJIApHAa [0 IUIOIIMHUA TPOEKIi, mpoekiis Ha 1o miomuHy He
3MIHIOETHCS @ HI 3a BHIVISIJIOM, a Hl 3@ BEJIMYMHOIO. 3MIHIOETHCS JIMIIE MTOJI0KEHHS
1€ TPOEKIlii BIIHOCHO BiCl MPoOeKIlii. Bci Touku iHIIO1

MpoeKIii (3a BUHATKOM THX, IO 3HAXOJAThCS Ha BiCl . = B 1 ’l\:
o0epTaHHsI) MEePEMILLYIOThCS M0 NMPSIMUX, L0 MapaJiebHi i %’ v
BiC1 TIPOEKITIH, W TIPOEKIIiST 3MIHIOETHCS 32 BUTIISIZIOM U 32 B: / = | =,
BenM4YMHOK. KoOpHCTylounch [HMMH  BIACTHBOCTSIMH, A A o

MOJXHAa 34CTOCYyBAaTU MECTO[ O6epTaHH$I ) HEC

Al A"

Qe

Zi

1)



BCTAHOBJTIOIOYH TIOJIOKECHHSI Bicl 00OEepTaHHS Ta HE 3aal0YMCh BEIIMYUHOIO PAILyCy
oOepTaHHS.

[Tpuknan nepeMimeHHs BiAPi3Ky MPsiMoi AB 3arallbHOTO TIOJIOXKEHHS Y
TOPU30HTAILHOMIPOCIIIFOI0YE TTOJIOKCHHS.

2.2 O0epTaHHS HABKOJIO JIiHil piBHA

[IpakTuHUii 3MICT OO METOMY TOJIATa€ B TOMY, IO IIOCcKa (irypa
0o0epTaeThCsl BIIHOCHO CBO€I JiHIT PIBHA A0 MapajiebHOTO TOJOXKEHHS BiJ-
MOBIIHIN TUTOIIMHI Tpoekiii. [Ipu npomy miocka Qirypa cpoeritoeTsess Ha Hel B
HaTypajdbHy BEIWYWHY, IO JO3BOJIUTH 3a MPOCKIIE€I0 BU3HAYUTH BCi METPUUHI
XapaKTEPUCTUKHU (DITYpH.

Ha puc. mokazano oOepTaHHS TOUKA A HaBKOJIO TOPU3OHTAIBHOI MpsAMoi h.
Yepes TOouky A, TEPUEHAMKYJIAPHO oci obepraHHs N  MPOBOAMMO
ropu3oHTajJIbHOMpoeIiody mionuHy 2. Touka 4 o0epTaeThCsi y MIIOMIMHI 2.
Paniyc oGepranns R=OA, uentp oOepranHs (O 3HAXOIUTHCA Ha TMEPETUHI
wionwan 2’ 3 npsimMoro h (O1A1, Oz A2 ). 1)1 BU3HAYCHHS HATYPaJIbHOT BEJTUYHHU
paniyca ooeptanHs R BigkiagaeMo Big A; Ha neprieHauKysipi 10 O1 A14Z Touku A
BiHOCHO Touku O. Bigpizok OjAq € HaTypaJbHOIO BEIUYHHOIO pajiyca
obepranns R. llum paniycom 3 nentrpa O NPOBOJKUMO JYTy JO MEPETUHY 3 27, 1
BH3HA4Ya€EMO HOBE ITOJIOKEHHS TOUYKHU A — Ap




