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Pa3zpaboTunk (i) MeTOANYECKUX YKAZAHUM

bopoakun H.H., 3aB.kad., 1.T.H., JOIIEHT QWV

(PUO, oondicnocmo, yuenas cmenernv, yueHoe 36anue) (noO’nMCb)
Bacuna H.B., JIOIEHT, K.T.H. //é“‘"/
(PUO, oondicnocmo, yuenas cmenerny, yueHoe 36anue) N (noonucs)

Jlobanosa C.B., TOLIEHT, K.T.H., JOIIEHT
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(DHO, dondicnocmo, yuenas cmenens, yueHoe 38anue) 0 (noonucs)
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LEJIM M 3AJIAYU

Yueonuwie yenu:

1. 3HaKOMCTBO CTYJCHTOB C TMpaBUJIaAMU H300pPaKECHHS TEOMETPUYCCKUX Tl |
ohopMIICHUS YePTEKEH.

2. OsnageHve parMOHAIBHBIMUA TPUEMAaMU TIOCTPOCHUS OPTOTOHAIBHBIX M
AKCOHOMETPHYECKUX MPOCKIIUN TPYIIIHI TEJl.

Pazeusarouwiue uyenu:

1. Pa3BuTHe IpOCTPAaHCTBEHHOTO BOOOPAKCHUSI.

2. IlpuBuTHE HABBIKOB PAOOTHI C YEPTEKHBIMH HWHCTPYMEHTAMH, aKKYpPaTHOCTH TpU
BBINIOJIHEHUH TPadHUECKUX 3adaHHM.

3. Pa3BuTue y CTYIEHTOB YyBCTBO CAaMOKOHTPOJS TPH BBIMOJHEHUUW 3a7aHUS,
YyBCTBO OTBETCTBEHHOCTH 32 Kau€CTBO BBHIMIOJHEHHOW paOOTHI.

Bocnumamenshule yenu:

1. TlpuBuTHE UHTEpPECA K N3yUYaeMOMY MPEIMETY.

2. IlokazaTh cTyAeHTaM B3aUMOCBSI3b JUCIUIUIMNH U HEOOXOAUMOCTh TPHOOPETCHUS

3HAHUU [PY U3YYEHUU MaTepuasa 1o npeaMeTaM.

3agaun:

1. M3yuyuTp m0OpHHIMOBI W  METOJAbl  IOCTPOECHHUS  OPTOIOHAIBHBIX U
AKCOHOMETPUYECKMX  MPOEKIMA, a  TakkKe  TEeXHUYECKOr0  pPHUCYHKa
r€OMETPUYECKHX TET,

2. OBnageTh YMEHHMEM IIOCTPOEHHUS H300pAKEHU T€OMETPUYECKUX (QUryp Ha

IIJTIOCKOCTH.

IIJTAH 3AHATHUA

1. Tema «TexHu4yeckrue pUCyHKH M YEPTEKH IPYIIbl TEOMETPUUECKUX TEID».



[Mlenmn w 3amauu, NOPANOK BBIIONHEHUS 3anaHus «OpTOTOHAJIbHBIE W
AKCOHOMETPHUYECKHE NPOEKINUH IPYIIIBI TEID.

2. OpTOoroHanbHbIE 1 AKCOHOMETPUUYECKUE MPOESKIIUTH MHOTOTPAHHUKOB.

3. OpTOoroHanbHbIE U aKCOHOMETPUUECKUE MPOEKIIUH TEJT BPALLIECHUS.

4. OpTOoroHanabHbI€ 1 aKCOHOMETPUUECKUE MPOEKIMU IPYIIIIHI TEL.

5. Broimonnenue paboTel «OpTOrOHAJBHBIE W AKCOHOMETPHUYECKHE MPOEKIUH
TPYIIIBI TEID.

6. Llenu u 3ama4m, MOPsIIOK BBIMOTHEHUS 3aAaHUs « TeXHUYECKU pUCYHOK TPYIIIIbI
Te». TEXHUYECKU PUCYHOK, METObI OTTCHEHUM.

7. Boinonnenue padotbl « TeXHUYeCKHii pUCyHOK TPYMIIbI TEI».

1. IlocTpoenue akcoHomerpudeckux npoexkuuii no 'OCT 2.317-2011

OmgHUM #3 3TAroOB BBHITIOJHEHUS] TPAPUUIECKON PabOTHI SIBISETCS MOCTPOCHHE
AKCOHOMETPUUECKOTO N300paKEHUSI TPYTIIBI TEJL.

W3 BapraHTOB HaMpaBJICHUS MPOCLHUPOBAHUS, OPUEHTALIUH AKCOHOMETPUUECKUX
OoCell U COOTBETCTBYIOIIMX UM KOA((PHUIIMEHTOB, PErjaMeHTUPOBAHHBIX CTaHIAPTOM
ECKI T'OCT 2317 - 20011, wmbel OyaeM UCHOJIB30BaTh NPAMOY2O0IbHYIO
usoMempu4ecKkyro MpOEKLHIO.

Ocu npUCOEeIMHEHHON K 00BEKTY CUCTEMbI KOOPJUHAT 00pa3yIOT C MIOCKOCTHIO

AKCOHOMETPUYECKUX MPOEKIMN OJWHAKOBBIE yribl. [lo3TOMYy 1O BCeM TpeM ocsM

KOO(PUIMEHTH MCKaXKEHWs PaBHBL, T.€. K =m =n =V2/3~ 0,82, a Takxke paBHbI
yribl  (120°)  mexay akcoHOMETpUYeCcKMMH ocsimMu  AX, AY, Az. Macirab
M30METPUYECKON MpoeKuuu paBeH 1:1. AKCOHOMETPUYECKYIO OCh AZ pacIoJiararor
BEPTUKAIBHO.

Ha puc.l npuBeneHo TOYHOE MOCTPOCHHME OCEH B M30METPUM, a HA PHUC.2 —

MPUOIMKEHHOE.



Az

Az

Ax Ay

Puc.1 Puc.2

I'OCT ECK/] 2.317 — 2011 pexkoMeHAyeT C LENbI0 YHPOIICHUS MOCTPOCHUS
MPUHUMATh 3HaYeHUs] KOAPUIIMEHTOB HCKakeHUs paBHbIMU 1 Bmecto 0,82, 4ro
MIPUBOJMT K YBEJIIMYEHUIO H30METPUUYECKON ITpoekuuu B 1,22 pasa.

AKCOHOMETpHIO 00BEKTa CTPOST MO KOOPAMHATAM BEPIIMH, IEHTPOB OCHOBAaHUI
U JPYrUX XapakTEepHBIX TOUEK, BXOASUINX B CTPYKTYpy 000710UKkH 00beKkTa. JInHeitHbie
pa3Mepsl (GOpMBI OTKJIAJBIBAIOT TOJBKO MapajuIeIbHO aKCOHOMETPHUYECKHM OCSIM C
y4eToM KOA(DPUITUEHTOB UCKAKCHUSI.

OKpysicnocmsb B akCOHOMETpUHU 0ToOpaxaeTcsi B Bue auuica. Popmsl 000710-
YeK MHOTHUX TE€OMETPUYECKUX M TEXHUYECKHMX OOBEKTOB COJAEpKAT OKPYKHOCTH,
MJIOCKOCTH KOTOPBIX MapaiiesIbHbl ABYM OCAM MPUCOEAUHEHHOW K OOBEKTY CHCTEMBbI
koopauHat. Ilpoekumst Takol OKpyXHOCTM TnpuBeneHa Ha puc.3. g Bcex
OKPYKHOCTEH MPHUHST yCIOBHBIH quamerp d=1.

Ha npencraBnsitominx coO0M MPOEKUMU OKPYXKHOCTEH JIITUIICAX HAHECEHBI
YUCJIEHHbIE 3HAUYEHHUS WX OONBIIMX M MalbIX OCEH, a TaKKe JBYX CONPSIKEHHBIX
IUaAMETPOB, TNapaJJIeNbHBIX OCAM MPUCOCIUHEHHONW CHUCTeMbl KoopauHat. Han
MOJIKAMU JIMHUM-BBIHOCOK YKa3aHbl 3HAYEHUs JJIA MPAKTUYECKOro Maciurada, a moj
MOJIKAMM — JUIsl TEOpeTHMYecKoro Macmraba. Manasgs och KaXIoro 3JUIMICa
napajuienbHa, a Oonbllias — MNEePHEeHAUKYJSIPHA MPOEKUUU KOOPAMHATHOM OCH,

MEePIECHIUKYJISIPHON IIOCKOCTH OKPY>KHOCTH.
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C OCJIbIO YHPOHCHUA BBIITOJIHCHHA AKCOHOMCTPHUYCCKUX HpOCKHI/Iﬁ BMECCTO
QJIJIMIICOB PCKOMCHAYCTCA CTPOUTH C ITIOMOIIBIO IMUPKYJIA HpI/I6J'H/DKeHHO 3aMCHAIOINC

HX YCTBIPCXLUCHTPOBLIC OBAJIbI, ITPCACTABJICHHBLIC HA pI/IC4 .
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R2 >< ;
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B3 R1
= B4
N
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(A3 %
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L7
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A5
Puc.4

Ocu oBaioB Bl m B2 cOOTBETCTBEHHO paBHBI OOJBUIMM U MAaJlbIM OCSM
amuncoB. KaxkJpIii oBal COCTOUT M3 4YEThIpEX NIyr OKpyxkHocteu B3, B4, BS, B6 c
nentpamu A3, A4, A5, A6. Jlyru B3 u B4 umerot paauyc R1, a nyru B5 u B6 — paguyc
R2. Lentper A3 u A4 pacrnonoxeHbl Ha OOJbIIUX OCsiX Bl Ha paccrosHusX li oT

neHtpa oBasa. Llentpst AS u A6 pacnosioKeHbl Ha MAJIbIX OCSAX WM MX MPOI0IKEHUSIX
7



Ha paccTosHusx I, or nentpa oBama. TOYKHM COEIUHEHHS Iyr OKPY)KHOCTEH
PacCIIOJIOKEeHBI Ha MPSMBIX, Tpoxoasamux yepe3 1eHTpbl A3 u A5, A3 u 46, Ad u A5, Ad
u Ab.

2. T'eomeTpuueckme Teaa

['eomeTpryeckue Tena MOryT ObITh HM300paKE€HBI B CHCTEME TPEX B3aWMHO
IIEPIICHAUKYJSIPHBIX ~ IUIOCKOCTEH  INPOEKIMH W Ha  OJHOM  IUIOCKOCTH
(akcoHoMetpuueckass mpoekiusa). KoHTypbl TreoMeTpuyeckux Tel Ha JII0OBIX
M300paKEHUSIX 3aJal0TCsl MPOEKIMSIMHU MX BEPIIUH, pedep, 00pa3yrolux, rpaHeil u
ocHoBaHuil. Takum 00pa3zoM, OCTPOEHUE MPOEKIUNA T€OMETPUUECKUX TEJl CBOAUTCS K
MOCTPOEHUIO MPOEKIUNA TOUEK, IMHUN U TUIOCKUX QUryp.

IIpn mocTpoeHnn Ha NMOBEPXHOCTH I€OMETPUYECKOrO Tela TOYKM BHAYale €€
3a/1al0T Ha OJTHOM MPOEKLMHU U TMOJAPa3yMEBAIOT, YTO OHA BUAMMA. 3aTEM HAXOAAT Ha
BCEX MPOEKIUAX M300pa’K€HHE IMOBEPXHOCTH, HA KOTOPOW pacmojiokeHa TOoukKa, U
CTPOSIT €€ HEJOCTAIOIINE NMPOEKIUH. [[11 MOCTPOECHNST aKCOHOMETPUYECKUX ITPOECKLIUM
TOYEK, PACHOJIOKEHHBIX Ha TMOBEPXHOCTH TEla, B CHUCTEME TpEX IUIOCKOCTEN
NPOEKIUN OINPEAENSIOT KOOPAMHATHI TOYKM OTHOCHTENIBHO BBIOPAHHOW CHCTEMBI
KOOPJIMHAT U TOCJEN0BATEIbHO OTKJIAABIBAIOT UX HA AKCOHOMETPUYECKHUX OCSIX WU
MapajuieIbHO UM.

2.1. MHOTOTpaHHUKH

[ToBEpXHOCTh, COCTOSIIIYK) M3 HECKOJBKHUX IJIOCKOCTEM, HA3bIBAIOT T'PAHHOM.
DOneMeHTaMy TpaHHbIX MOBEPXHOCTEH SBISIOTCA: BeplmiMHa (y MNPU3MATHYECKOU
MOBEPXHOCTU OHA HaXOJIUTCS B OECKOHEYHOCTH), TpaHb U PeOpo (JUHUS MepeceueHust
CMEXHBIX  TpaHei). 3aMKHYTbl€  TpaHHbIE MOBEPXHOCTH Ha3bIBAIOTCS
MHO202panHuKkamu. VI3 4Yuclia MHOTOTPAHHUKOB BBLACIAIOT TPYIITy IPaBUIIbHBIX
MHOTOIPAHHHMKOB, y KOTOPBIX BCE TIpaHU — MPAaBWIbHBIE MHOIOYTIOJbHUKH, a
MHOTOIPAaHHbIE YIJIbl MPU BEPIIMHAX BBIMYKJIbIE M COJAEPXKAT OJMHAKOBOE YHUCIO

rpaHeu.



Ha xommiekcHOM uepTexe rpaHHas NOBEPXHOCTh M300pa)kaeTcsi MPOEKUUSIMU
BepIIUH (To4eK) U pedep (MPSMBIX), IIPU 3TOM BBITOJTHAETCS YCIOBUE BUIUMOCTH.

Ilpuzma — MHOTOTPaHHUK, Y KOTOPOIO OCHOBAaHUSIMH CIIy>KaT JIBa B3aHMMHO
NapajuleJIbHBIX MHOTIOYTOJIbHMKA, a OOKOBBIE TIpaHu Mapajenorpammel. Ecmm y
npu3Mbl pedpa MNEepHEeHANKYJSPHBI IUIOCKOCTH OCHOBAHMS, €€ Ha3bIBAIOT MNPSIMOMN
(puc.5, 6).

Ilupamuoa — MHOTOIpaHHUK, B OCHOBaHMM KOTOPOTO JIEKUT INPOU3BOJIbHBIHI
MHOTOYTOJIHUK, @ OOKOBBIE TPaHU — TPEYTOJIBHHUKH C 00111el BepinHoii (puc.7, 8).

['panu npusm, nUpaMujl, KOTOpbIEe MEPIEHAUKYIISIPHBI K INIOCKOCTSIM IPOEKLUH,
IPOELUPYIOTCSA Ha HUX B BUJE OTPE3KOB NpsAMBIX JIMHUN. Tak, Hanpumep, OOKOBbIE
rpanu npusM (puc.d, 6, 7, 8) Ha TOPU3OHTAIBHON MPOEKIUU HU300paXKAIOTCA B BUJIE
OTPE3KOB MPSMBIX JINHUH, 00pa3yoIUX MLECTUYTOJIbHUK (pUc.S), TpeyTronbHUK (pHcC.0,
7), 4eTBIPEXyTOJIbHUK.

JItoOyto TOYKYy Ha TpaHHOW IMOBEPXHOCTH MOXHO IOCTPOUTH C MOMOIIbIO
oOpasyrolei, mpoxosield yepe3 3Ty TouKy. IlocTpoeHne HeqoCTaroMUX MPOCKIIHA
TOYEK Ha MOBEPXHOCTH MPU3M U MUPAMU]I IO 33JaHHBIM (PPOHTAIBHBIM MPOEKLIUAM Ha

puc.5, 6, 7, 8 mokazaHo cTpeIKaMu U COOTBETCTBYIOIIMMHU KOOPAMHATAMH.
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2.2. IloBepXHOCTH BpallleHUsI

[ToBepxHOCTH BpallleHHsI 00pa3yroTCs BpallleHuEeM JIMHUM | BOKpYT IpsSMOM 1 —
ocu BpamieHusa. Kaxgas Touka oOpasyroliell OnuChIBaeT MpU BpallleHUH OKPYKHOCTh
h, IJIOCKOCTh KOTOpPOW MEPIEHAMKYJSIpHA OCH BpPALICHUA. OJTH OKPYKHOCTH
Ha3bIBAIOTCS TAPALIIEIISIMHU.

Hununop epawenus odpasyercst BpaleHUeM NpsMoi | BOKpyT mapayjiebHON
eit ocu i (puc.9). Komnyc epawenus oOpasyercs BpalicHHEM MNpsMoil 1 BOKpyr
nepecekaronieiics ¢ Het ocu i (puc.10).

Touku Ha MOBEPXHOCTH BPAIICHUS OOBIYHO CTPOST C MOMOIIBIO Tapaieneit h

1 oOpa3zyromux 1.

11



Puc.10

Cdghepa oOpa3zyercs BpallleHHEM OKPYKHOCTH BOKpYT ee auamerpa (puc.1l).

[Toctpoenune Todyek Ha cepe BBIOJHSIIOT C MOMOIIBI Hapamiened h. Ecmu
HY’)KHO HaWTH TOYKY M, MPUHAJICKAIIYIO MTOBEPXHOCTH TOopa WU chepsl, TO depe3
3aJ]aHHYI0 (DPOHTATBHYIO MPOCKIIMIO 3TOW TOYKH MPOBOJUTCS MPOCKITUS MapajlIeiH,

3aTEM HAXOAUTCA T'OPU3OHTAJIbHAA IMPOCKIMA 3TOU napaJuiCiiv, 1mocCjie 4€ro Ha HEHU C
12



NOMOLIBXO JIMHUHM CBA3U CTPOUTCI TOPHU3OHTAJIbHASA IIPOCKIMUSA TOYKH [N, 3aTEM

onpenensieTcss NpoduiabHas NPoeKIus.

‘Zr/ 2',”

Puc.11

2.3. Ilpoekyuu cpynnul ceomempuyeckux mevi

B 3amanum gis rpadguyeckoil pabOThl JTaHbBI T€OMETPUYECKHE Tela M HUX
pasmepsl. [lo 3amanHO# ropu3oHTANIBHON Tpoeknuu (puc.12) Tpedyercst BBHITOTHHUTH
OPTOTOHAIBHBIM dYepTek (B Tpex mnpoeknusax) (puc.13) U aKcCOHOMETpUUYECKOe
nzobpaxkenne rpymmbl Ten (puc.1l4). HeBumumple s1eMEHTBI Tel HEOOXOAMMO

IMOKa3aTh MITPUXOBBIMU JIMHUAMU.

[ F4

.I_ I

Puc.12
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Puc.14

3. TexHn4eckuii puCyHOK

TexHnuyeckuii pUCyHOK — 3TO TaKOe HarJIIHOE rpadudecKoe M300pakeHHE
00BEKTa, BBIMOJIHEHHOE OT PYKH B IIA30MEPHOM MaciuTade, B KOTOPOM MPaBUIBHO
neperaHa ero KOHCTPYKTHUBHAs QopMa W BEPHO HAWICHBI MPOTOPIIMOHATLHBIC
OTHOIICHHS.

B 3aBucuMocTH OT XapakTepa 00beKTa U 3a/1a4yM, TIOCTABICHHONW B KOHKPETHOM
MPOEKTe, TEXHUICCKUI PUCYHOK BBITIONHSIOT 10 MPaBWJIaM MapayUIeIbHBIX MPOSKIIUN

(B aKCOHOMETPHH).
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OTnnuynTensHON 0COOEHHOCTBIO TEXHUYECKOTO pPHUCYHKa oT
aKCOHOMETPHUYECKOTO YepTekKa SIBISIETCS TO, YTO PUCYHOK BBINOJHAIOT OT PYKH U
KOHTYpHBIC JMHUM PUCYHKAa UMEIOT Pa3HyIO0 TOJIIMHY, a KOe-TJIe€ MOTYT OBITh 4yTh
3aMETHBIMH UJIU BOOOILIE OTCYTCTBOBATb.

TexHuyeckuil puCyHOK MOXKET ObITh JIMHEHHBIM (0€3 CBETOTEHH) U O00BEMHO-
MPOCTPAHCTBEHHBIM C MIepeiayeii CBeTOTEHH U LIBETA.

PucoBanue yrioB Yrisl 30° 60°, 120°. IlocTpoeHue Takux yriioB HEOOXOJAUMO
Ui TIOCTPOCHHMS H300pakKeHUl B  MpsAMOYroipHOM m3oMerpuu. [IpoBemem
TOPU3OHTAIBHYIO MIPSIMYIO U OTMETHM Ha Hell mpon3BoibHYy0 Touky O (puc.15), uepes
KOTOpYIO IIPOBEJIEM MEPHEHAUKYIAP K npsAMoil. OT Touku O BOpaBO OTKJIA/IbIBAEM Ha
TOPU30HTAIBHOW MPSIMON TSITh NMPOM3BOJIBHBIX, HO PAaBHBIX MEXAY COOOW OTPE3KOB.
Kaxnyro Touky nenenuss o6Oo3znaunm mudpoint (1,2,3,4,5). Uepe3 nenenue,
o0o3HaueHHOE LU(POH 5, MPOBOAUM TOHKYIO JHHMIO MEPIECHIUKYISIpa, HA KOTOPOM
OT TOYKM 5 BBEPX M BHHU3 OTKJIAJbIBa€M TPHU TaKuUX K€ OTpe3Ka, U 0003HayaeM
nudpamu (1,2,3). U3 Touek 3, pacrnojoXEHHBIX BBIINIC U HWXKE TOYKH S5, MIPOBOJIUM
npsimble uepe3 Touky O. OHu OyAyT HAKJIOHEHBI K TOPU3OHTAJIBHOW MPSIMOW MOJ

yriioM npumepHo 30°. TToctpoenue yrios 60° u 120° sicno u3 pucyHka.

60° , K

120° J

Puc.15

3.1. TexHu4eckue pUCYHKH IJIOCKHUX (hopM

[Ipy BBINOJHEHWM PHUCYHKA, YCIOBHOCTH BBINOJHAOT 1o npaBwiam ['OCT

2.317—2011.
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B TtexHuueckom puCOBaHNM AKCOHOMETPHUYCCKHEC I/I306pa}K€HI/I}I Ha4YWMHAIOT C
HaHCCCHHUS aKCOHOMCTPHUUCCKUX OCCﬁ, BBIITIOJIHAA BCC OIICpallii OT PYKH Ha I'Jias, oe3

IIPUMEHEHUS YEPTEKHBIX HHCTPYMEHTOB.

af ="/ab

Puc.16
AKCOHOMETpHYECKHE PUCYHKHU IIPABUJIBHBIX TPEYTOJIbBHUKOB "
LIECTUYTOJIbBHUKOB TOKa3aHbl Ha puc.16, YeThIpexXyroibHUKOB — Ha puc.l7,

IMATUYTOJIbHUKOB — HA PHUC. 18. I[JII/IHBI COOTBCTCTBYHOIIUX OTPEC3KOB C OPTOIrOHAJIBLHOT'O

I/I306pa)KeHI/I$I MHOTOYT'OJIbHUKA IIEPCHOCATCA HAa AKCOHOMCTPHYICCKHEC OCH.

[
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Hapucyem kBagpar ABCD, cTopoHa KOTOpOTrO paBHa IWaMeTpy 3aJaHHOM
OKPY>KHOCTH W TPOBEAEM JABE B3aUMHO NEPHNEHAUKYJSIpHbIE ocu 1-3 m 2—4 uepes
cepearHbI CTOPOH KBajpata (puc.19, a).

Jliia onpenienieHusI IPOMEXKYTOUHBIX TOUYEK OKPYKHOCTH pa3iesiuM OTpe3ok B—2
toukoil E mononaMm. 3arem otpe3ok E-2 paznenum Toukoi F taxke momonam. Touka
Q - cepenuna otpeska B-1. [Ipsmas QF mepeceuer nuaronans BD B Touke 5. Uepes
TOYKY 5 MPOBEIEM TOPU3OHTAIBHYIO MIPSAMYIO 0 IiepecedeHus ee ¢ auaroHansio AC B
Touke 6. /[Be apyrue nmpoMeKyTOYHbIE TOUKM 7 U 8 pacloJIOkKaTCS B HUKHEW 4acTH
KBaJpaTa CHMMETPUYHO TOYKaM 5 u 6. Tak, MOJyduB BCE€ BOCEMb TOYEK, HAPUCYEM
OKPY>KHOCTb.

B akcoHomeTpuu OKpYXHOCTh H300pakaercs B Buue auunca. Hamerum
u3oMeTpuyeckue ocu X 'y (puc.19, 6) u moctpoum pucyHok kBaapata ABCD. B

KBaJpaTe OMNpeIesIuM MPOMEKYTOUHBIE TOUKH 5, 6, 7, 8 1 HapUCyeM AILIUIIC.

B_EF2 ¢

0. 0/6 o E
1 3 BA Y ~.D

Puc.19
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3.2. IlocTpoeHne PUCYHKOB IreOMeTPUYECKHUX TeJl

TexHudeckuil PUCYHOK TEOMETPHUYECKUX TEI CBOAMUTCS K YIPOIICHHOMY
MOCTPOCHUIO MTOBEPXHOCTEH JAHHBIX TEN U K MOCTPOSHUIO MPOCKIIMN TOYCK W JIMHHM,
HAXOJIAIINXCS HA 3TUX TTOBEPXHOCTSIX.

Ilocmpoenue Kyoa.

Pucyem m3omMerpuueckue ocH X, y, z (puc.20) U cTpouM IO 3aJaHHOH CTOPOHE
Kyba L ero BepxHee ocHOBaHMe, TpencTaBisioniee Gopmy pomoba. 3aTeM U3 IEHTpa
OCHOBaHUSI MPOBOUM MPSAMYIO, IEPIICHIUKYIAPHYIO eMy (T.€. COBIAIAIONIYIO0 C OCBIO
Z), OTKJIJbIBa€M BBICOTY Ky0a, CTpOMM OCH U BTOpoe ocHOBaHue. Pucyem pebpa kyoa,
COCIMHUB BEPIITMHBI CTOPOH OCHOBAHHM, MPOBES M3 KaXKIOW BEPIIMHBI poMOa BHU3

BCPTUKAJIBHLIC IIPAMBIC. JInaun HECBUAMMOI'O KOHTYpa Ha TCXHHYCCKOM PHCYHKE HC

ITIOKA3bIBACM.
\ [
Z| X
|
- < > Y
I
"Q P -~ ~ “
~ ~
- ~
X Y
Puc.20

ITocmpoenue npusmot

[TocTpoeHre MpU3MblI BCErlla HAYMHACTCS C PUCYHKAa BEPXHEr0 OCHOBAHHUS
(puc.21).

JIJIs TIpOCTOTHI M300paKeHHsI PHU3MBI CHadajga PHUCYeM KBaJpaT, KOTOPBIA B
U30METPUH MPUHUMAET (opMy pomOa, M BIHCHIBAGM B HETO MICCTHYTOJBHUK. Jljist

OIIPCACIICHUA ITOJIOXKCHUA HHMXXHCTO OCHOBAaHU:A u3 KEI)I(I[OI\/'I BCPHINHBI

18



BCPTUKAJIBHBIC IIPAMBIC BHHM3 M OTIOXHM Ha HHUX

IIECTUYTOJIbHUKA MPOBEAEM
3aJlaHHY0 JUTMHY pedep npusmMbl. Hapricyem BTopoe ocHOBaHUE.

\
S\

/ﬁ\\—-jl..__i : y

NN

- </\

e

Puc.21

Ilocmpoenue nupamuowt
CtpouMm (puc.22) OCHOBaHHE WIECTUYTOJLHONW THpaMuibl (cM. Bbime). U3
cepenuHbl ocHOBaHUS (Touka O) MPOBOIUM MPSAMYIO, IMAPAIIICIIEHYIO OCH Z BBEpPX, Ha

KOTOPOH OTKJIJbIBaeM BBICOTY mupamubl h. OmnpeneliseM MOJ0KEHUE BEPIIMHBI S

Coenunsiem Touky S ¢ Toukamu A, B, C, D, E, F.
s

—_—
—
—

0t

Puc.22
Iocmpoenue yununopa
Ha pwuc.23 mnpuBeneHbl npuMepbl MOCTPOCHMSI LMIMHIPOB C OCHOBAHUEM,

19

napajuieIbHBIM TOPU30HTANBHOM (puc.23, a), npoduinbHO# (puc.23, 0) u GpoHTaANbHON
(puc.23, B) mockocTsaM. [locTpoeHnss KpyroBoro MWIMHIPAa HAYMHAIOT C ONPEIEICHUs



IMOJIOKCHHA LICHTPOB OCHOBaHUM U IMOCTPOCHUA OBJIJIMIICOB, KOTOPBLIC COCAMHAIOTCS

KacaTeJIbHBIMHU.
o 7
X
g
N
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Puc.23

Ilocmpoenue konyca
Crpoum ocHOBaHHE KOHYca (puc.24), U3 HEHTpa KOTOPOro MPOBOAUM MPAMYIO,
napajuieJbHyI0 OCH Z, Ha KOTOPOM OTKJIabIBaeM BhICOTYy KoHyca h. Ompenemnsiem

IMOJIOKCHNC BCPIIHNHBI, 13 KOTOpOﬁ IMPOBOJAHUM KAaCaTCJIbHBIC K OCHOBAHWIO KOHYCA.

Ilocmpoenue cgepot.
Ha pwuc.25 nmokazano mocrtpoenne chepsl. Ee axBatop (ammrnc) nzo0paxaeTcs ¢
nomoibo 4deteipex Touek A, B, C, u D. bonpmas oce AB B gaHHoM mnpumepe

paszelieHa Ha MITh paBHBIX yacted (Touku 1, 2, 3, 4), a manas CD — Ha Tpu yacTu.

20



N3omerpuueckas mnpoekuus chepbl HUMeeT BHUA Kpyra, paguyc KOTOPOro paBeH

MOJIOBUHE OTpe3ka AB.

Puc.25

3.3. [lepenaua o0beMa ¢ IOMOLIBIO PA3JIUYHBIX BUTOB TEXHHKH

JUia  mpunaHus pUCYHKY OOJIBLIEH HArJISIAHOCTM W BBIPA3UTEIBHOCTHU
IPUMEHSIOT YCIOBHBIE CPENICTBA NEpeIayu 00beMa C MOMOLIbIO CBETOTEHH, YUUTHIBAS
cienyromue pusndeckre GakTopbl: COOCTBEHHAs TeHb; Maalolas TeHb; pedIieKc WiIn
OTPaXEHHE OT IPYToro CBETIOr0 IIpeAMETa; KOHTPACT, T.€. KaXyIleecs YCUICHUE TOHA
MEXIy CBETOM U TEHbIO; OJMKM — caMble CBETJIbIE, HauOOJee OCBEIIEHHBIE MeCTa
IIPEAMETA; MOJIYyTOHA — YMEPEHHO OCBEILIEHHBIE MECTA.

B TexHMuecKOM prucOBaHUM HaIlpaBJICHUE JIydel CBETa BEIOUPAETCSI YCIOBHO, HO
TaK, YTOObl MCTOYHUK CBETAa HAXOAWICA CBEpPXYy, ClieBa W C3add PUCYIOUIETo, a
CBETOBBIC JIy4H IIPX ITOM COCTABIIAIOT YrOJl HAKJIOHA K TOPU30HTY 45°.

ITOCKONMBKY TEXHUYECKUH PUCYHOK HOCUT B OCHOBHOM YCJIOBHBIM, IPUKIIAJHON
XapaxkTep, TO NaJarole TEHU Ha HEM Yallle BCEro HE MOKa3bIBAIOTCS.

CBeTOTeHb HAHOCSAT Ha PUCYHOK pA3NIMYHBIMU CHOCOOAMU OTTEHEHHIA:

HITPUXOBKOM, IpadupoBKOii (IITPUXOBKA B CETKY), TOUKAMHU, OTMBIBKOH (prc.26).
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HImpuxoexa. Texnuka wumpuxa

[ITpux — 3TO OTHOCUTEIBHO KOPOTKHE JIMHUH, KOTOPBIE, PACIOJIarasich IO
MIOBEPXHOCTU NIPEAMETA TO Yallle, TO PEXE, CO3AAIT Pa3IMYHbIi TOH. C MOMOUIBIO
LITpUXA, TOJOKEHHOro Mo (opme, BbIABIsETCS 00beM (opMbl mpenmera. Lltpux,
co3/1aBasi TOH, HA MeCTe COOCTBEHHOI TEHH IMpeAMEeTa pacrosiaraeTcs Jaiie, Ha MecTe
pediiekca — pexe, a Ha MecTax MOJyTOHOB — €IlIe PexkKe.

HITpuxu MOTyT OBITh Y3KUMHU U IIUPOKUMHU, TEMHBIMH U CBETJIBIMU, PEAKUMU U
gacTbiMU. llITpuxu BeImonHsArOTCA Kapanaamamu T wi TM wnm nepom u Tyslo.

[IITpuxOBKa BBINOIHAETCS, KaK IPABHIIO, KOPOTKUMU IPSAMBIMU INTPUXAMH C
IIPUMEPHO OAMHAKOBBIM pPAcCTOAHMEM Mexay HuMHU. Illtpuxu HakimagsiBaroTCs Ha
OyMary ¢ OJHOM CTOPOHBI C OTPBHIBOM KapaHjamia. T.e. HayaB C OJHOW CTOPOHBI
JIEJAI0T IITPUX, 3aTEM BO3BPAILAIOT KapaHJall K Hadaly, JEJarT OTCTYyIl U CHOBA
IIPOBOAAT WITPUX U T.1.

IToBepXHOCTH MHOTOIPAHHUKOB 3AIUTPUXOBBIBAIOT IMAPAIIIEIBHBIMU NPAMBIMHU
no ¢opme npeamera. Bce BepTHKanbHbIE IIOCKOCTH IMITPUXYIOT BEPTUKAIbHBIMU
IPSMBIMHM,  TOPHU3OHTAIbHBIE  INIOCKOCTH  —  MNPSAMBIMM,  IapauIeIbHBIMHU
AKCOHOMETPUYECKMM OCAM X M Yy, HAKJIOHHbIE IUIOCKOCTH — TPSAMBIMH,
[IapaJuIeJIbHBIMU YTy HAKJIOHA IUIOCKOCTH. PaccrosHue Mexay Tpuxamu
npuHuMaroT or | go 3 MM. ToammHy IITPUXOB BBINOJHSAIOT HEOJWHAKOBOM:

BBICTYIIAIOIINC 3JICMCHTBI BLIACIIAIOT Hauboee APKMMHU W TOJCTBIMU HITpUXaMH, a

22



MOCJIEYIOUME MTPUXU — C MOCTENEHHBIM OCJIA0JIeHHEM SIPKOCTH M TOJIIMHBL. Bce
TOPU30HTAJIbHBIE IOBEPXHOCTU JTOJKHBI OTTEHATHCSI CBETJIEE, YEM BEPTUKAJIbHBIE, T.K.
CBET MaJaeT Ha MPEAMET CBEpXY clieBa. B TeHeBOI yacTu npeaMera MTPUXH JOJIAKHBI

OBITh SIpUE M Yallle, YeM Ha cBeTy (puc.27).

g =
>\
{////

Puc.27

Ha IMOBCPXHOCTAX BPAIICHUA HCT PC3KHUX IICPEXOJO0B OT CBCTA K TCHH, KAK Ha
IMOBCPXHOCTAX MHOI'OT'PaAHHHUKOB. Ha KpYTJbIX TCJIaX CBET IIOCTCIICHHO IICPEXOAUT B
IIOJIYTOH, a 3aTCM B TCHb. Ha »Tux Tenax cBETOTCHbL pacupeacisicTesa B COOTBETCTBUHA

CO cXeMaMHu, IoKa3aHHbIMU Ha puc.28, 29, 30.
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Pegrexc

Puc.30
HlIpagupoexa
OTTeHeHrne MHOTOTPAHHUKOB IMIPAPUPOBKON BBIMOJIHSAIOT CHauyaja IITPUXaMHU,
napajieIbHBIMU OCSIM X U y. IloTOM pHUCYIOT BepTUKAJbHBIE IITPUXH, a 3aTEM

IOTPUXH O6BOI[$IT Ooiee SAPKO € IOCTCIICHHBIM IICPECXOAOM K CBCTIIBIM MCCTaM
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npeameTa. HakilOHHBIE TUIOCKOCTH 3alUITPUXOBBIBAIOT MPSIMBIMH, HapaJlieIbHBIMU
HAKJIOHY TUTocKoCcTH (prc.31)

Ha nmnunnpe u xoHyce mpadupoBKy BBIMOJIHIIOT CHavajga TOPU30HTAIbHBIMU
HTpUXaMd B BHUJE DSJUIMIICOB, KAacaTeNbHbIX K O0Opa3yloIluM, 3aTeM MpPOBOJAT
BEPTUKAIbHBIC ¥ HAKJIOHHBIC IITpUxH (puc.32, 33).

Jlnst orreHeHust mpadupoBKON ChHEpUIECKO MOBEPXHOCTH CHayaiga HAHOCST
HAKJIOHHYIO INTPUXOBKY B BHJE€ MEPHUAMAHOB IIapa, KacaTeJbHBIX K OYEPKOBOMU
OKPY’XKHOCTH.  3aTeéM  pPHCYIOT TOPU30HTAJIbHBIE  IITPUXU —  [apaJUICIH.
['opu3oHTaNbHBIE MTPUXU HAHOCAT MO TOMY € MPUHLHUITY, YTO U HAKJIOHHBIC (MpHU
ATOM  JIeNAT  BEPTUKAIbHBIM  auameTp mapa. [IpoMexyTouHble  SIIUIICHI

BBIPHCOBBIBAIOT Ha TJ1a3 MEKIY OCHOBHBIMHU (prc.34).

-

/

Puc.31
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Puc.32

.
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Puc.33

JeHs

Pegnexc

Puc.34

Ommenenue moukamu

BrisaBienne o0bemMa mpeamMceTa CITocoO0M HaHECCHHS TOYEK OCHOBBIBACTCS Ha

TOM, YTO CBCTOTCHb HAHOCAT HC IITPpHUXAMH, d TOYKAMH. Cxema pacupeacicHus

CBETOTCHHM Ha IIpeAMETax IPHU ATOM TaKas ke, KaK U JIJIs IPYyTUX CIIoCOO0B OTTEHEHUSI.
B TeHeBoM wacTM mnpeaMeTra TOUYKHU

pacnoynararor OJIM3KO Jpyr K Jpyry, B
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CJI&6OOCBCIHCHHBIX MCCTax — PCKE, Ha OCBEILICHHOU IMOBECPXHOCTH — COBCEM PCIKO

(puc.35).

Puc.35

Texnuka ommoieKu

Crioco0 OTTEHEHMsI OTMBIBKOM 3aKJIIOYAETCSl B HAJOXKEHUM TOHA KPacKoil IpH
ITOMOILN KUCTH.

Bymary s akBapeapHOro pUCyHKa HY’KHO HaKJIEUTh Ha KapTOH WIN HATSHYTh
Ha TOJPAMHUK. 3aTeM CIEeAyeT MOATOTOBUTh PUCYHOK K OTMBIBKE — HEOOXOAMMO
IPOTEPETh PUCYHOK BIIAXKHOM, MATKOM ryOKoM, He cTupas Oymary, 4TOObl CMBITH C
JUCTa YEpPHOTY W JKUpHbIe NATHA. Korma Boja BBICOXHET, MOKHO IpPHUCTyNaTh K
orMmbiBke. Dopmar nucra Oymaru cieayeT pacloyioKUTh Ha MMOA  HEOOJbLINM
HakJIOHOM (20°- 30°), yTOOBI JNHIIIHSSA BOA MOTJIa CTEKaTh, a HE Pa3MbIBajla OTMBIBKY.
W3nuiku BoAbl M Pa3BEEHHON KpAacKUM COOMPAIOT OCTPUEM MOJIYCyXoul (OTKaToil)
KHCTBIO.

[Tocne moAroToBkM opmMara JIMCTa, MPUCTYNAIOT K OTMBIBKE, KOTOPYIO J€JIAI0T
CJ1a0BIM OJTHOIIBETHBIM PACTBOPOM aKBapEIbHON KPacKHu.

g nepenaun oObemMa B ATOW TEXHHMKE MCHOJIB3YIOT MATKYIO KUCTh U YEPHYIO
aKBapenb WIM Cyxyro Tymb. CyXylo Tylb pacTHpParOT W 3alMBAalOT BOJIOW [0
MOJIy4YeHHUsI KPAcKH HYKHOM KoHuUeHTpauuu. CymiecTByeT JiBa croco0a OTMBIBKU:

CJIOEBOU U Pa3MbIBHOM.
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CrnoeBoii cmoco0 OTMBIBKM 3aKJIIOYAETCsl B TOM, 4TO H300pakaemyro ¢opmy
npeaMeTa pa3fessioT Ha YacTH TOHKUMH, €€ 3aMETHBIMU KapaHJAIIHBIMH JTMHUSIMU
Ha TpaHUIlax Mepexo/I0B OT MOJIyTOHA K CBETY, OT CBETa K OJIMKY, OT OJIMKA K CBETY, OT
CBETa K IOJIyTOHY, OT IOJyTOHa K TEHHU, OT TeHU K peduiekcy. 3aTeM Bcio popmy
peaMeTa, €Cliv MPEeIMET UMEET CBOU IBET, MOKPHIBAIOT CIA0BIM PacCTBOPOM KPacKU U
naroT Oymare BBICOXHYTbh. [locie 3Toro m300paxxeHHbIN MpPEAMET CHOBA MOKPBIBAIOT
pPacTBOPOM KpackH, HO y>K€ HY>KHOW KOHIIGHTpAIlUU, HE TPOrasi TO MECTO, II€ IOJIKEH
ObITh ONMK. Bymare CHOBa arOT BBICOXHYTh U CHOBA TIOKPBIBAIOT STUM K€ PACTBOPOM
KpacKH, OCTaBJIsAs HETPOHYTHIMHU MECTa, 1€ JOJDKEH OBITh PacIioyIo’KEH CBET, CHOBA
AT Oymare BBICOXHYTh W CHOBA IMOKPBIBAIOT M300pa)KaeMbIi MPEIMET TaKUM JKE
KOHIICHTPUPOBAHHBIM PAaCTBOPOM KPACKH, TETIEPh OCTABIISAS HETPOHYTBIMU MECTa, TIIe
JOJIKHBI OBITH PACITIOIOKEHBI MONYTOHA, U T. A. [lony4yatoT oObeMHOE M300pakeHne
npeamera. Tam, rjie pUCYHOK HOKPBUIM CaMBIM CIIA0BIM PacTBOPOM Kpacku, OyAer
ONUK, TJIe OTHUM CIIOEM PacTBOpa KpacKW HY>KHOW KOHIIEHTPAIIUA — CBET, TJe ABYMS
CJIOSIMU 3TOM K€ KOHIICHTPAIIMH — TOJIYTOH U T. M., T. €. CJIO€BOH CIOCOO OTMBIBKU
3aKII0YAaeTCs B HAJOKCHHM HAa PHCYHOK OOBEMHOH (DOpPMBI HECKOJIBKUX CJIOEB
pacTBOpa KpacKh OJHOW KOHIIeHTpairuu. HaHeceHne kpacku Ha OOBEMHYIO (Gopmy
PHUCYHKA HJIET OT CBETJIIOTO K TEMHOMY.

Pa3MbIBHOI C€HOCOO OTMBIBKM 3aKIIOYAE€TCS B TOM, UYTO IIOJIYYalOT PAacTBOP
KpPAacK{ BBICOKOW KOHIIEHTPAIIMH, 10 TOHY COOTBETCTBYIOIIEH CAaMOMYy TEMHOMY MECTY
n3zo0pakaemoro npeamera. Kpacky HaHOCST Ha TpeAMET, HAaYMHAsl ¢ CAMOTO TEMHOTO
ToHa. COOCTBEHHYIO TEHb MOKPBHIBAIOT PAacTBOPOM Kpackh M OBICTpO, HE JaB ei
BBICOXHYTh, Pa3MBIBAIOT BOJIOM TPAHUILY TIEPEX0/ia OT TeHU K pedIeKCy U K MOIYTOHY,
MOKPBIBAIOT OoJiee cimabbiM pacTBOPOM peduiekc u ermie 0osiee caadbiM pacTBOPOM —
MOJIyTOH, CHOBAa pPa3MbBIBAIOT TPAaHMIy MEpexojaa OT TOJYyTOHa K CBETy W T. .
Pa3MbIBHBIM CcriocOOOM TMOJTydaloT OoJsiee KUBOMHCHOE H300paxKeHne OO0beMHOMN
(hopMBL.

[TpuMepb! BBITOJIHEHHSI TEXHUYECKUX PUCYHKOB TEJ C OTMBIBKOM TIPUBEICHBI HA

puc.36
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Puc.36

4. TpeOoBanusi K BbINOJHEHNIO 3aaaHusi «OpTOroHajdbHbIE W
aKCOHOMeETpHYeCKHe MPOEeKIUH IPYNIbI TeJ»

UepTtex BeIMoJIHsIETCS HAa BaTMaHe (opmarta A3 (A2).

[TocnenoBaTenbHOCTH BBIMIOTHEHUS PAOOTHI:
1. BbINOAHUTH KOMIUIEKCHBIA YEpPTEeX TPYyNNbl TEOMETPUUECKUX Tell (B Tpex
MPOEKIIHSIX).
2. BBIOTHUTH aKCOHOMETPUIECKOE N300paKEHUE TPYIIIHI TEJ.
3. Haiftu momno’keHHe 3a/JaHHBIX Ha TelaxX TOYEK Ha KOMIUIEKCHOM YepTeXe W Ha
aKCOHOMETPHUECKOM U300paKeHUH.
4. BbIABUTh 00BbEM 3a/IaHHBIX MOBEPXHOCTEW C MOMOIIbIO OTMBIBKH (OAHUM ILIBETOM
WJIA HECKOJIBKUMH ).

[Ipumep BoImoOTHEHUS! paOOTHI IPUBEICH B MIPUIIOKEHUH 1.

5. TpeOoBaHUsI K BBIMOJHEHUIO 3a1aHusl « TeXHUYeCKHA PUCYHOK I'PyNIbI
TeJ»

UepTtex BeIMoOJIHsIETCS HAa BaTMaHe popmarta A3 (A2).

[TocnenoBaTeabHOCTD BHIMOIHEHUS! PA0OOTHI:
1. BBIOJIHUTD TEXHUYECKUN PUCYHOK TPYIIIBI TEOMETPUIECKUX TEIl.
2. BBIIBUTH 00BbEM 3a/IaHHBIX TTIOBEPXHOCTEH OJTHUM U3 METOIOB.

[Tpumep BbInonHEHNUs pabOTHI MPUBEIEH B TPUIIOKEHUU 2.
29
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