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BBEJEHUE

[pakTuky™m npenHasHadeH Ui U3YYCHHS CTYICHTaMH, B TOM 4YHCJIE€ M MHOCTPaHHBIMH
CTYICHTaMH, HayaJbHBIX pa3lenoB Kypca «HauepraTenbHas reoMeTpuss M TEXHHYECKHH
PHUCYHOK»: OPTOTOHAJIbHBIE U aKCOHOMETPHYECKHE MTPOSKINH, IepecedeHHe MOBEPXHOCTEH.

[Ipu u3ydeHnn Kypca HauepTaTEILHON IEOMETPUH U TEXHUIECKOTO PUCYHKa HEOOXOMMO
BBINOJHATH Tpadyuueckre padoThl, CIIOCOOCTBYIOIIUE 3aKPEIJICHUIO OCHOBHBIX TEOPETHYECKUX
MIOJIOKEHHUH Kypcea.

[IpakTHKyM CcOIEpXHUT 3aJaHusi Ha TpH Tpaduueckrue paboOTHL: IepecedeHue
MOBEPXHOCTEH IJIOCKOCTBIO, B3aUMHOE IIepeceyeHue ImoBepxHocTeld. B mocoOum nansl
pEeKOMEHIaluK, HeOoOXOJMMbIe JJIsi  BBIMOJMHEHHS Tpaduueckux pabor. HznoxeHa
MIOCTIEIOBATENBHOCTh TPaQUUECKIUX MOCTPOCHHUH. JlaeTcsl KpaTKUil TEOPETHIECKUN MaTepHal
10 TeMaM, TIPUBEIICHB COOTBETCTBYIOLIHE IPUMEPEL.

[lepen BbIIONHEHHEM KaXIOTO 3aJaHHs CIEAYeT H3yYUTh TEOPETHUCCKUH MaTepHha
OIPE/ICNICHHOTO pa3Jielia Kypca, YCBOUTh MIPUEMBI IpaMuecKoro peleHus 3a1ad, BXOIAIINX B
cocrtaB paboTHI.

KoHcnekT nekuuii 1 npakTHK ClieyeT BECTU aKKypaTHO, COOJIIOAaTh MPaBUIILHOCTD BCEX
rpadu4ecKux MOCTPOSHUH, UCIIOIB30BaTh JJIsl TOTO YEPTEKHbIE HHCTPYMEHTBL.

[MTocnenoBarenbHOE, CHUCTEMATHYECKOE W CBOEBPEMEHHOE BBINOJIHEHUE TIpaduuecKux
paboT crocoOCTBYeT Ppa3BUTHIO MPOCTPAHCTBEHHBIX IPEICTABICHUM, YCBOCHHIO NPUEMOB
pEeLIeHUs! TPOCTPAHCTBEHHBIX FEOMETPUYECKHX 3a]a4d Ha YepTeKax.

PexomeHnyemasi mocienoBaTeIbHOCTh H3Y4YEHUS] Kypca HauepTaTeslbHONH I'eOMETpUH M
TEXHUYECKOTO PUCYHKA:

1. mo KOHCHEKTY JIEKIUH 03HAKOMHUTECS C COACPKAHUEM MaTepHalla H3y4aeMOn TeMBI;

2. IPOYMTATH Pa3ieNbl, OTHOCAIIMECS K JAHHOH TeMe, B JaHHOM MOCOOUH (WJIM B OJHOM
13 PEKOMEHIOBAHHBIX YICOHHUKOB);

3. BBIOJHUTH Ipaduueckue paboThl B COOTBETCTBHHU C MHAWBHIYaJIbHBIM 33aHHCM.

VYyanmmMces He00X0AUMO MPUOOPeTaTh YMEHHE MPEICTABIATE MBICTICHHO T€OMETPHYECKUE
olepalyy, BBHINOJHAEMbIE B TPEXMEPHOM MPOCTPAHCTBE, U OTOOpa)XaTh TI'€OMETPUYECKHUE
orepaluy Ha YepTekKe.

Leau n 3axaum Kypca

TexHNYecKHi pPUCYHOK M HadepTaTelbHas reoMeTpusi - 0azoBas ydyeOHas NUCIUIUIMHA,
3HaHWE KOTOPOW HEOOXOAMMO NPH M3YyYEHHH CIIEHHATbHBIX AUCIHIUIMH: IPOEKTHPOBAHHE B
JU3aiiHe cpesibl, MAKETHPOBAHUE, KOMIBIOTEPHBIE TEXHOJIOTUH B IPOEKTUPOBAHUH.

[lomydeHHble 3HaHWS, YMEHHMS M HaBBIKM HEOOXOAMMBI NPH paboTe HajJ KypCOBBIMH,
JUIJIOMHBIMU TIPOEKTaMH, B OyAyIiel MpakTHUECKOH AEITEIbHOCTH 110 CTICIHATBEHOCTH.

OCHOBHBIE IIETTN U3YYEHUS HauepTaTeIbHOM IeOMETPHH TEXHHIECKOTO PUCYHKA!

-pa3BUTHE MTPOCTPAHCTBEHHOTI'O BOOOPaKEHMUS;

-pa3BUTHE FEOMETPUUECKOIO MBIIICHHUS;

-IIPUBUTHE HABBIKOB HCIIOJIb30BAHUSA TEOPETHMUYECKUX IIOJOXKEHUI IIpU pElIeHUU
MIPAaKTHYECKNX TPa(UUeCcKuX 3a/1ay;

-OCBOCHHE METO/I0B N300paKEHHSI IPOCTPAHCTBEHHBIX OOBEKTOB HA YEPTEIKE;

-u3y4eHue GpopM IPOCTPAHCTBEHHBIX OOBEKTOB;

-HAy4YHUTHCS BBIIIOJIHATH U YUTATh YEPTEKHU U3/IENNIT 1 0OBEKTOB;

-OCBOUTH TEXHUKY BBITIOJIHEHHS 3CKU30B, HATIISIHBIX H300pakeHUH.

CrTylneHT [OOJDKEH BIaJeTh TEOPETUYECKHMMHU OCHOBAMH IOCTPOEHHUS OPTOTOHAIIBHBIX
MoK (depTexkeil), HArISIAHBIX M300paXECHNH, YMETh BBIITONHATH 3CKHU3bI, TEXHUIECCKHE
PHUCYHKH, HAYIHTCS POCTPAHCTBEHHO MBICIHTB, MBICICHHO MPEACTABIATH (HOpPMY HPEAMETOB
U ¥X B3aMMHOE II0JIO’KEHUE B IIPOCTPAHCTBE.



1. lPA®UYECKOE O®OMIEHUNE YEPTEXEW

1.1. YepTéxXHble MHCTPYMEHTbI U MPUHAAJIEXKHOCTHU

UYepTerkHble HHCTPYMEHTHI M NPUHAIICIKHOCTU. JUHEUKY, MPEY2OIbHUKU, MPAHCIOPIMUP,
YUpKYb, usmepumens, 6ymaza, Kapanoauwiu, pe3uHKu.

Bymara misa gepreskel 1oipkHA OBITH IUIOTHOM, TIagKOM (BaTMaH), IMIOCTYIAET B MPOJAXKY
B mankax s yepdenus (420 x 297 mm).

Jis ipoBeieHAsI IPSIMBIX JIMHUHA UCTIONB3YIOT JIMHEHKY [UTMHOW 25¢M.

TpeyronbHUKM NPUMEHSIOT JUIS IHPOBEACHUS INEPHEeHIUKYSIPHBIX M IapajuIesbHBIX
nummii. TPeyrolbHIKH HEOGXOMMMO HMETh IBYX BUIOB: C yIIaMH IpH rumotenyse mo 45%u ¢
yrmamu npu runotenyse 60° 1 30°.

XenarenbHO TONB30BaThCS MPO3PAYHBIMKM IUIACTMACCOBBIMH JIMHEHKaMH. Y 1oOHee
YEepTHUTh U OTKJIAJBIBATh Pa3Mephl, €CIIU TUHEHKU U YTOJIBHUKU UMEIOT CKOIIEHHBIE KPOMKH.

Puc. 1.1. TpeyronsHUKH, KapaHJAIIH

Jlis 4epueHus: UCTHONB3YIOT YepTexHble KapaHaamu pasnuuHoi TBeppoctu: 2T, T, TM,
M (Poccust) mim cOOTBETCTBYIOIIME UM KapaHIallld HHOCTpaHHbIX Mapok — H, B, HB.

IIpumeHsIOT 1 MeXaHWYeCKUe KapaHJally ¢ TOImuHOM crepxkneit 0.3; 0.5; 0,7 MM.

TBEpmocTh KapaHpaama yka3blBaeTcsi OyKBEHHBIM M LU(POBBHIM 0003HaueHMsIMH. bykBa
"T" obo3nauaer TBEPABIN KapaHnam. L{udpa nepen "T" - crenens TBEpHOCTH, YeM OoJIbIIe
nugpa, Tem 6onbinas creneds TBEpAOCTH ("2T" TBEPKE "T"). bykBa "M" 0603Ha4aeT MATKHUI
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kapanza. [{ndpa nepen "M" - creneHb MATKOCTH, 4eM OoJblie Ludpa, TeM Msrde KapaHaarl
("3M" msarue "2M"). s UMIOPTHBIX KapaHjameil ncnons3yror Oykesl: "H" (s TBEPABIX),
"B" (mnsa msrkux), "HB" (cpenneii TBEpaocTn).

TBEpasle KapaHAAIIM IPUMEHSIOT ISl TOUHBIX TOCTPOEHUM, MATKHE Il OKOHYATEIBHOTO
0pOPMIICHHS YePTEKEH.

Kapanmamu nomkHBl OBITH TIpaBHIBHO 3arTodeHbl (pucyHok 1.1). Kapammam cremyer
Jare 3aTaduBaTh.

Pe3unHKu a71st pabOTHI HCHONB3YIOT MSTKHE.

HeoOxommMo mMeTh KWCTH W aKBapelbHBIE Kpackw. J{is packpalnmBaHHUS 4YepTekeit
MIPUMEHSIOT KHCTH Pa3HBIX pa3MepoB. TONIIMHY KHUCTH ONpENENsIeT ee HOMEep, 4eM OoibIIe
HOMEp, TeM KHUCTh ToJe. Hamnbornee wyacto mcrmonb3yrorT kuctd 1o Ne 12. Yem Gosbiie
3aKpalirBaeMasi I0BEpXHOCTh, TEM TOJIIIE CIEAYET OpaTh KUCTh.

4

Puc. 1.2. Hupkyns

Puc. 1.3. U3mepurens
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Puc.1.4. Kuctu
1.2. OhopmneHue yepTexen

1.2.1. ®opmarthbl yepTexeil

YepTeku BEHINONHSIIOT HA CTAHAAPTHBIX (popMaTtax (JIMcTax BaTMaHA).

®opMar McTa ONpPEAeIAeTCs pa3MEPOM BHELIHEN paMKH, BBIIIOJHEHHON TOHKOW JIMHUEH.
A3 (297 x420 mm) u A4 (297 x210 Mm).

Ha nucre ¢opmara BhlUepyHMBaeTCs paMKa, OrpaHUuUMBaIOllas pabodee IOJie yepTekKa.
JluHuM 3TO# paMKHU TPOBOMASITCS CIUIONIHON TOJICTOM JMHUCH Ha 5 MM OT TpaHUIlbl hopMara co
BCEX CTOPOH, KPOME JIEBOH, I'/Ie JIMHUS OTCTOUT Ha 20 MM OT I'paHuIbl popmara Juis 10 JIIUBKH
nucta (pucyHok 1.5).

20 A

Puc. 1.5. ®opmar
1.2.2. JIuHuM yepTexa

st ynoberBa cunThiBaHUA rpaduueckoil MHGOPMAIMK JTMHUH IIPUMEHSIOTCS PA3IMIHON
TOJIIMHBI ¥ U300paKeHUsL.



Tabnuua 1.1

Jlunnm mo 'OCT 2.303-68*. HammenoBanue, NpaBujia HAYepTaHUs JTHHUN

Haumenosanue Hauepmanue Tonyuna MuHuy N0 OMHOUEHUIO K
MOUUHE OCHOBHOU JIUHUU

JIuHUA BUAMMOIO S (0.6 — 1,0 mm)

KOHTypa

CrutonHast TOHKas

(MMHEWK pa3sMepoB, Ot S/3 mo S/2(0.15 - 0,3 mm)

BBIHOCOK,

IITPIXOBKA)

CrutoniHas

BOJIHHCTAS ~— Or S/3 1o S/2(0.15 - 0,3 mm)

(ymHES 0OpHIBA)

tpuxoBas (JTrHAS

- _28
e

Ot S/3 mo S/2(0.35 — 0,5 mm)

HEBUAUMOTO -
KOHTYpa) 1..2
5..30
HITpuXTyHKTHPHAS - - Ot S/3 no S/2 (0.15 - 0,25 mm)
TOHKasI (OceBbIe »M
JIUHUH )
3.8

I TpuxmyHKTUPHAS —_— L Ot S/2 1o S 2/3 (0.5-0,7 Mmm)

3.4

yToJIeHHas! (KOHTYP
nepen cexyiuen
IJIOCKOCTBIO)

PazomkHyTas (MTMHUN
CEeKyIIeH MIOCKOCTH)

8..20

Ot S o 1,5S (0,6 — 1,5 mMm)

CrutomHas TOHKast
C U3JIOMaMH (JIMHUSA
00pBIBa)

Ot S/3 10 S/2 (0.15 — 0,25 Mm)

4.6
LITpuXnyHKTUpHAS
C IByMs1 TOUKaAMH .. Ot S/3 mo S/2 (0.15 - 0,25 mm)
TOHKas (JuHUA cruda 5..30
Ha pa3BepTKaXx) .
1.2.3. lpudrsr

Bce Haanmucu BBITTOTHSAIOTCS YEPTEHKHBIM IIPUPTOM.
Hakiion OykB 1 1Tudp K OCHOBAHHUIO CTPOKH JIOJKEH OBITH 90° wm 75°.

Pazmep mpudTa ompemenseTcs BBICOTOW TNPOMHUCHBIX (3arjIaBHBIX)

7
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MuMerpax. [IpuHATH crnenyromue BeicoThl mipudToB — 2.5; 3.5; 5; 7; 10; 14; 20; 28; 40.
BricoTa cTpoYHBIX OYKB COOTBETCTBYET MEHBIIIEMY pa3Mepy Hmpudra.
pudT B 3aBUCMOCTH OT COOTHOIIICHUS IIUPUHBI OYKB U UX BHICOTHI MOPA3ACIICTCs Ha
Tunbl 4 (y3kuid) u 5 (IUpoKuii).
Ta6bnuua 1.2
IIpudre! yeprexubie TOCT 2.304-81*. Tlapamerps! mwpudra Tuna b (d=h/10)

IHapamempwr | Coommuow
wpugma eHue Pasmep (nomep) wipugpma ymm
pasmepos

2,5 3,5 5 7 10 14 20
h - Beicora 10d 2,5 3,5 5 7 10 14 20
MPOMUCHBIX
OyKB
[Hupuna 5/10h 1,25 1,75 2,5 35 5,0 7 10,0
MPOMUCHBIX
oyks [ E, 3,
C

Iupuna
MIPOMMCHBIX 7/10h 1,75 2,45 3,5 49 7,0 9,8 14
OykB

A0 M, X
1], bl IO
Iupuna
MPOMUCHBIX 8/10h 2,0 2,8 4,0 5,6 8,0 11,2 16
O0ykB JK, @,
Il b
Iupuna
MIPOMUCHBIX 9/10h 2,25 3,15 45 6,3 9,0 12,6 18,0
Oyxs 1]
IIupuna
MIPOMUCHBIX 6/10h 1,5 2,1 3,0 4,2 6,0 8,4 12,0
OyKB
(ocTanmpHBIX)
IIupuna
CTPOYHBIX 4/10h 1,0 1,4 2,0 2,8 4.0 5,6 8,0
OyKB - 3, ¢
Iupuna
CTPOYHBIX 6/10h 1,5 2,1 3,0 42 6,0 8,4 12,0
OYKB - a, M,
Y, b, bl, 10
Iupuna
CTPOYHBIX 7/10h 1,75 2,45 3,5 49 7,0 9,8 14
OYKB - orc, m,
¢, w
IIupuna
CTPOYHBIX 8/10h 2,0 2,8 40 5,6 8,0 11,2 16
OYKB - uy
IIupuna
CTPOYHBIX 5/10h 1,25 1,75 2,5 3,5 50 7 10,0
OykB
(ocTanpHbBIX)




Hlupuna 3/10h 0,75 1,05 1,5 2,1 3,0 4,2 6,0
mudpsr 1

Hupuna 6/10h 1,5 2,1 3,0 4,2 6,0 8,4 12,0
uudpst 4

ITupuna
OCTaJIBHBIX 5/10h 1,25 1,75 2,5 3,5 50 7 10,0

undp

a- (2/20)h
Paccrostane | 2d 0,5 0,7 1,0 1,4 2,0 2,8 4,0
MEXIY

OykBaMu

b- (17/10)h
Munumanesn | 17d 4,3 6,0 8,5 12,0 17,0 24,0 34
Bl ar
CTPOK
(BBICOTA
BCIIOMOTaTe
BHOW CETKH)

e- (6/10)h
Munumansa | 6d 1,5 2,1 3,0 4,2 6,0 8,4 12,0
oe
paccrosHue
MEXITY
CII0BaMH

d - Tonmmmna | (1/10)h 0,2 0,4 0,5 0,7 1,0 1,4 2,0
JIUHUT 1d
mpudTa

—

Puc. 1.6. ITpumep nmoctpoenus mpudra
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Puc. 1.7. IToctpoenue nponmucHbIX OYKB mpudTa THIIA b 0€3 HAKIIOHA, PACIIOIOKEHHBIX

IpyIIaMH I0 IHUpUHE OYKB
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Puc. 1.8. IToctpoenue cTpouHbIX OyKB mpudTa THIa 5 6e3 HAKIIOHA, PACHONI0KEHHBIX
TpyIIaMH 10 IUpPUHE OYKB
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Puc. 1.9. TToctpoenue npoIucHbIX OYKB mpudTa THIIA b ¢ HAKJIOHOM, PACIIOJIOKESHHBIX
TpymIamMu 1o IIMpuHe OyKB
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Puc. 1.10. IToctpoenune cTouHbIX OYKB mipudTa TUNA b ¢ HAKIIOHOM, PACTIOI0KEHHBIX
rpyIIaMHU IO IHUPUHE OYKB
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Puc. 1.11. IIpumeps! CIIOB BHIITOJIHEHHbIE IIPUPTOM THIA b

1.2.4. Macmraonl

MacmTab 3TO OTHOWICHHWE JUIMHBI OTpe3Ka H300paKCHHOTO Ha 4YepTexe K ero
HaTypaJbHOM JJIMHE

[Ipenmetsl, UMetoLIME B HATYpE HEOONIBLINE pa3MeEpPbl, BHIYEPUNUBAIOTCS B HATYPaIbHYIO
BenuuuHy 1:1.

M 2]
Jjs5 B
BN o vicsmra
ISR
o | S
a S!
| ARt
L | 25
- 25
M1t M 102
59
— = 35
| - *"—’ﬁ_ s
[ | ) oo |
st s| I
T 2

) K

Puc. 1.12. TIpuMep BBIMOJIHEHHBIC ETAIHM B PA3HBIX MacIITadax
1.2.5. IlpueMbl mocTpoeHUit

Koopounammnoiii cnoco6 3akimovaeTcsi B TOM, YTO MOJOXKECHHE JIF0O0H TOYKH Ha IIOCKOCTH
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ompeessieTcsl  JBYMS KOOPAMHATAMH, KOTOPbIE OTKJIAJBIBAIOTCS HA JBYX B3aHMHO
MEPIEHANKYSPHBIX MPSIMBIX, Ha3bIBAEMBIMH OCSIMH KOOpAMHAT. [Opu30HTaNBHYI0 0Cch OX
Ha3bIBAIOT OCBIO abcyucc, a BepTukambHyto OY- ockio opounam. Touka O — Haydamno
KOOP/HHAT.

bes adeyuce Xy D & A A 0,
41

S)

deb qoduwam
S
B
&

oy

Puc. 1.13. KoopauHatHblii crioco6

Cnoco6 mpuaneynsyuyu — TIOCTPOCHHUE PABHBIX MHOTOYTOJIBHHKOB. MHOTOYTOJBHHUK
pa3OuBalOT Ha TPEYroOJbHUKH, KOTOPBIE 3aTE€M IMOCIEA0BATENBLHO CTPOST MO TPEM CTOPOHAM.
Hampumep, Tpebyetcst mocTpouth MHOroyroibHUK ABCDE, paBHBIH MHOTOYTOJIBHUKY
A1B1C1DE;. PazouBaem MHoroyronbHuk 4;B,C;D1E| Ha TPEYroJbHUKA U CTPOUM B CTOPOHE
paBHbI TpeyronbHUK ABC 10 TpeM €ro CTOpoHaM, K cTopoHe AC npUCTpauBaeM ¢ NOMOUIBIO
3acedyek TpeyroabHUK ACD, x cropone AD tpeyromsank ADE. B pe3ynpraTe monydnM IBe
paBHBIC (PHUTYPHL

Puc. 1.14. Metox TpuaHTyISIHH
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2. OCHOBbI HAYEPTATENIbHON FTEOMETPUN

2.1. MeToAabl npoeunpoBaHus

HaueprarensHast reoMeTpust n3y4aeT METO/IbI TOYHOTO M300paKeHUsI IPOCTPAHCTBEHHBIX
(bopM Ha TUTOCKOCTH (Ha YepTekax).

Yepmeoicom HA3BIBACTCA IUIOCKOE W300pakeHWE MPOCTPAHCTBEHHOTO IIPEIMETa,
MIOCTPOEHHOE C TOMOIIBIO YEPTE)KHBIX HHCTPYMEHTOB.

IIpunameie 0603Ha"eHUs 8 HAUEPMAMENLHOU 2eOMEMPUU.

A, B, C... - TOUYKH IPOCTPaHCTBA (IPONKCHBIE OYKBBI JIATHHCKOTO andaBuTa);

1, 2, 3... — BcmoMorareiabHbIe TOYKH,
a, b, c... - mpsAMBle ¥ KPHUBBIE JMHUHM MPOCTPAHCTBA (CTPOYHBIE OYKBBI JIATHHCKOTO
andasura);

[AB] — otpe3ok;

[AB) — nyu ¢ Hauanom B ToUKe A;

I (camma), A (0envma) E (s3ncunon), Z (0zema), X (cuema) Q (omeea)...- TIOCKOCTH
(OyxBHBI Tpeueckoro andasura);

I1 | — Topu30HTANBHAS TIOCKOCTH TIPOCKITHIA;

I1 ,— dpoHTaANbHAS TTOCKOCTH MIPOCSKITHIA;

11 3— npodumnbHAs IOCKOCTH MPOESKITHI;

11 4, 11 5, 11 4, — NONIOTHUTEIbHBIE TUIOCKOCTH MPOEKIIUIA;

<a, <f3, <y... - YIJIbl HAKJIOHA MPSIMBIX K TUIOCKOCTSIM MPOCKIIHIA.

Tabnuua 2.1
CuMBOJIbI, IPUHSTHIE B HAYEPTATEILHOI reoMeTpHl
Cumeon | Haumenosanue IIpumep umenus
= PaBHEI AB =BC
JUTHHBI 0Tpe3KOoB AB u BC pasHul
~ TTomoOHBI AABC~AMN
tpeyronsHUKU ABC 1 MNK nooo6nut
I [MapamnensHsl allb
npsiMasi @ napaiienbHa NpsiMon b
IlepnenauKyasipHbI alQ,
1 npsiMast a nepneHoOuKyIsipHa TUIOCKOCTH £2
. CkpenuBaroTcs a—=—Db
npsiMasi ¢ ¥ npsmas b ckpewusaromes
— OTtobOpaxkarorcst ®Qurypa ©,—PD,
turypa @, omobpascaemcs Ha purypy @,
€ [TpuHaIeKHOCTD A€Db
Touka A npunadnexcum npsmoi b, wim touka 4
JIEXKUT Ha TIPSIMO# b
9 Ipoxoaur boMm
npsimasi b npoxooum 1epes Touxy M
N Ilepeceuenue an Q=C
npsMasi a nepecexkaem 1IOCKoCTh £2 B Touke C
A n AAB - Touka 4 u mouxa B
\Y N AVB - Touka 4 wiu mouxka B
= CJ'ICIIOBaTeHBHO allb :al /b 1
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Mertox npoeurpoBaHusl COCTOMT B TOM, YTO JII00As TOYKA MPOCTPAHCTBA MOXKET OBITH
CHpOCLMPOBaHa MPOSIUPYIONMMH JIydaMH Ha JIFOOYI0 TOBEPXHOCTb.

Janbl noBepxHOCTh @ 1 Touka 4 (pucynok 2.1). [Ipu npoBeneHnu syda u3 TOYKH S yepes
TOUKY A JIyd IlepeceyeT MOBEPXHOCTh B TOUKE A;.

Touka A - npoenupyemMas TOUKa, WIH OPUTHHAJL.

IInockocTh @ - IIOCKOCTh MPOEKIUM.

Touka A; - npoeKuus TOUKH 4.

[psimast [AA;) - TpOCTUPYIONITHIA Y.

Puc. 2.1. MeTox mpoenupoBaHus

Bce yepTexu 10KHBI OTBEYATh CIIEAYIOIIUM TPEOOBAHUSIM:

1. o6pamumocms — BO3MOXKHOCTD TI0 YEPTEXY OINpPEAEIiTh GOopMy U pazMepbl OOBEKTa,
ero IOJIOKEHUE B IIPOCTPAHCTBE;

2. Haensonocmy — W300pakeHNe JOJDKHO CO3/IaBaTh IPEJCTaBICHHE O TOM, Kak Oyner
BBITJIAJCTh NPEIMET B PEabHBIX YCIOBHAXK (MIEPCIIEKTHBA, aKCOHOMETPHSA);

3. mounocms — TpaduUecKue MOCTPOCHUS, BHIIIOIHEHHbBIE HA YepPTekKe, JOIDKHBI JaBaTh
TOYHBIE PE3yJIbTATHI;

4. npocmoma — U300paskeHHUE JOJDKHO OBITh MPOCTHIM IO MTOCTPOCHHUIO.

IlenTpanbHbIi MeTOA NpoeUUPOBaHMA (PUCYHOK 2.2) - BCE MPOCHUPYIOIIHNE Iy4H
MPOXOJIT Yepe3 OJJHY TOUKY - [IEHTpP mpoenupoBanus (S).

[pencraBum B npoctpanctBe AABC. Tlpoenupyromnyie ay4d OpOXOAAT 4epe3 TOUKy S H
yepe3 Touku 4ABC TpeyroibHUKA U EPeceKaroT MIIOCKOCTh a B Toukax A; By Ci.

S - IeHTp NpoeUpOBaHNSI.

AABC — opuruHan

@ — TUIOCKOCTH NTPOEKIN

[SA) Na=4,

4A41B,C; -ueHTpanbHas npoekuus Tpeyroabauka ABC.

JloCTOMHCTBO MeTO/1a — HATJISTHOCTB YepTexka (kak pororpadus).

HemnocTaTtku — CIOXXHOCTE BBIITOTHEHUS 1 H3MEPEHUS.

MeToa mapajiiieJibHOro mpoeuupoBanusi (prcyHoOK 2.3) - BCE MPOEIMPYIOUINE JTydH
napauiebHbl MEX]y COOOI.
S - HampaBJeHUE NPOCIHUPOBAHMSI.

[AA) IS, [BB)IIS [CC)IIS
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[Ady) L1y, [BBy) L 114, [CCy) 11T,
AA4,B,C 1— napannenbHas npoekuust AABC

Puc. 2.2. MeToz neHTpaIsHOTO IPOCIHPOBAHHS

S

Puc. 2.3. Mertoa napauieIbHOTO MPOCSIIUPOBAHHS

‘-IepTe>1< npeaMeTa AO0JKCH OBITH 06paTI/IMI>IM, Kaxzaasa TO4YKa I/I306pa)l(eHI/I$[ JOJIDKHA
OIpeACIATh CAMHCTBECHHYIO TOYKY OpUIMHAJa. 910 YCJIOBHUC BBIIIOJHACTCA npAMO)Y20/1bHbIM
18



NIPOELPOBAHUEM 00BEKTA HA JIBE WIIM TPH INIOCKOCTH MPOEKLIUH.

OpToroHa/ibHbI (MPAMOYIOJIBHBIH) MeT0] mnpoeuupoBaHusi (pucyHok 2.4) -
NPOCLUPYIOIINE JIyYd TapajulelIbHbl MEXJIy COOOH W TEepHeHIMKYJSIPHBI K IUIOCKOCTH
MIPOEKLIUH.

Touku mpoeuupyercs Ha mpu HNJIOCKOCMU NpOoeKyuti: Ha TOPU3OHTAIbHYIO [1;,
¢bponTaNIBHYIO [T, 11 IPOGIITBHYIO [13.

[TmockocTy MpoeKnnii yCIOBHO MPHHATHI OTPAHMYCHHBIMH U HEMPO3PaYHbIMHU.

[TnockocTr poeKnuii B MPOCTPAHCTBE COCTABILIIOT MEKIY COOON TPSMBIE YTIIbL, & THHUU
UX TIepeceueHNs ABISAIOTCS ocamu npoexyul n oboznavarorcs OX, OV, 0Z.

11 11 11 51 11 3;- nnockocmu npoexkyuii

O — nauano xoopounam,

[AA] L1114 [AA] L1 [A A3] L 1T 5 -npoeyupyrowue iy,

A — mouka 6 npocmpancmee;

Aj -eopuzonmanvHas npoekyus mouKu;

A, - pponmanvhas npoexyus moyxu,

A3 - npounvnas npoexyuss mouxu.

Jlocmouncmea npAMOY20nbHO20 Memooda Npoeyuposanus. o0pamumMocms yepmedicd,
HA2IA0HOCMb Yepmedica, MOYHOCMb U NPOCMOMA GbINOTHEHUS YepMedicd.

Z

x,

I,

¥

Puc. 2.4. MeTon opTOTOHANBEHOTO (TIPSMOYTOIFHOTO) MPOSIIHPOBAHUS
KoHTpoabHbIe BONPOCHI

. B uem pasHua MKy HEHTPAJIbHBIM U MapalJICIbHbIM METOAaM1 HpOCL[I/IpOBaHI/ISI?
. Uro Ha3wIBaeTCs MpoeKIue?

. UTO Takoe MmIoCKOCTh NPOEKIUii?

. Kak 0603Ha9ar0TCsI MIIOCKOCTH TPOESKITHIA?

. Uro Takoe och MpOEKIHiA?

. Kaxkoii MeTox npoenypoBaHus Ha3bIBAE€TCS OPTOTOHAIBHBIM WM TIPSIMOYTOJIBHBIM?

OO WN -
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2.2. NMpoeunpoBaHue TOYKU

IHonoowcenue mouxu onpedeneHo, eciu MOYKY CHPOeYUpo8ams Ha 08¢ NIOCKOCMU,
HaTIpuMep, Ha TOpHU3OHTaJbHYIO [/, M Ha ¢poHTanbHyIO [, (pucyHok 2.5). [lomydennsie
MIPOEKINH A1 U A7 COOTBETCTBYIOT TOYHOMY ITOJIOKEHHIO TOYKH B IIPOCTPAHCTBE.

Jnst monmyuyeHus dYepTreka JABE B3aMMHO MEPIEHAUKYIsSIpHbIE Tockoctu [I; u 11,
Pa3BepThIBAIOTCS B OJHY IUIOCKOCTh C HAHECEHHWEM Ha HHUX MPOEKIHU A1 U A,. [Ipoexuun 4; u
Ay, mexaT Ha OJTHOM JIMHUM CBSI3H Ar4,A, L OX

’rz ”?

T,

Puc. 2.5. TIpoeknust TOUKH Ha BE MIOCKOCTH TPOCKIIHN

Ipoeyuposanue mouku Ha mMpu 63aUMHO NepneHOuKyasapHvle niaockocmu: I, 1T, I3
(pucyHok 2.6).

[MonoxxeHne TOYKKM B TIPOCTPAHCTBE OIPENEISIETCS PACCTOSHUAMH OT IUIOCKOCTEH
MPOEKILIUH, YTO COOTBETCTBYET 0eKapn0goii IPSIMOYTOJIbHOM CUCTEME KOOpANHAT.

Koopounamy X naswiearom abcyuccotl, Y- opounamoii, Z - anniuxamou.

Abcyucca onpeensieT pacCTOSIHUE TOUYKH OT IJIOCKOCTH 13, opourama OT MIOCKOCTH 11, ,
anniuxkama ot TIOCKOCTH I1;.

OAx — wupoma mouxu,

OAy — enybouna mouxu;

OAz — evicoma mouku,

A1Ay; ArA,. A1Ay, A4, A3A; 5 AsAy — aunuu ceasu;

A1A, A ArA,1 ox;

ArA; A AzA,1 02,

A4y A AzA L oy.

IMoctpoum Touky A (x = 30, y = 20, z = 18), otnoxum 1o ocu abeyucc 30 MM, IO OCH
opounam 20 MM, a 1o ocu annauxam 18 MM (pucyHOK 2.6).

Ilo nByM mpoeKUMsM TOYKH, MOXKHO HAaWTU TPEThbIO IpoeKuuto. g 3Toro mpoBoaum
npsimyio 1oz yriaom 45° k ocu V.

KonTpoabHbie BONpoChI

1. Tloctpoiite Tpu mpoekimu kaxaoi Touku: A (80, 20, 40); B(50, 0, 20); C (30, 26, 0)
(pucyHok 2.7).
20



Pewenue. 1). TIposeeM 0CH MPOEKIIUH.

2). OtnoxkuMm u3 touku O 1o ocu X paccrostaue 80 mMm it Touku A; 50 MM st
Toukd B; 30 MM 11 Touku C.

3). U3 monydueHnsix Touek Ay; By; Cy BOCCTaBUM MEPIEHIUKYISIPHI, HA KOTOPBIX
OTIIOKHUM BHU3 co0oTBeTCTBeHHO 20; 0; 26 MM, a BBepx 40; 20; 0 MM.

4). HaiieM TpETBIO TPOEKIIMIO: IS €T OT TOUKH O TPOBEIEM MPAMYIO MO YIIIOM
45° u 3aTeM JIMHUHU CBSI3H I BCEX TOYEK.

5). TlocTpouM HarissgHOE H300paKEHHWE BCEX TOYEK W OMPEHCITHM TIOJIOKEHHE
KaXJI0H U3 HHX.

2. Ompenenure (pucyHOK 2.8) Kakas M3 TOYECK IJICKUT HA OCH TPOEKIMH; Kakas
pacrosoeHa Jaibluie oT miockoctu [1y, 11, Il3; xakas MpUHAIIEKUT 1IocKkocTu 11, 11, 115;
Kakasi U3 TOYEK PacIoyioKeHa Ha OJJMHAKOBOM PACCTOSIHUU OT BCEX MIOCKOCTEH MPOEKIUH.

3. CKONBKO TMPOEKIUH TOYKH HEOOXOIUMO, YTOOBI OMNpPEICIIUTh €€ IOJOXKCHUE B
IIPOCTpaHCTBE?

4. TloueMy oJTHa MIPOCKIUS TOYKH HE OTPEACIICT MOJI0KECHUE TOUKH B TIPOCTPAHCTBE?

b4
e
Ay 4
4 7
4 e
¥ X _ _,kO\
S
A, ?
J,
Y
N Z
Ty I,
A A
pe 2 ‘_;43
. A, 30 0 A, ,
45°
A
4,6 .
T,
Y

Puc. 2.6. [Ipoex1iyst TOUKH Ha TPH TJIOCKOCTH MPOEKIIUH
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7 2) Z

Z
X 0 X A’ Bx C‘JO aq
50
a0
I

Yy Y

4) 5
z

J)
420 /’20‘ A_Z_Q /4.)

o' Y
45°

Puc. 2.7. Kontponsnsle 3ananus. Bomnpoc 1.
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< z 0 8)
As Ay z z
?_—
l 4:
< Y X A Y
o "
4, 45
Y
Y
2 9 e
z
b4 Z
Ag
0 l' .lz ) 0 EIJ 0
X 7' Y x—o > Y x N Y,
N\
4,‘*—3‘\
Y
Yy
) 3) ,
4
A, A
4 f’ —o!
7
x £ Y X Ys
\ }
LY f
A,é \
s

Puc. 2.8. KontponbsHsle 3aganus. Bompoc 2.
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2.3. NpoeuunpoBaHue npamon

UTo0BI crpoenupoBaTh OTpe30K AB, U3 Touek A W B OIyCKAalOT NMEepIeHINKYISPH Ha
TUTOCKOCTH TpOeKItHii I1;. A1B1 ipoekuust otpeska (prHCyHOK 2.9).

Ipoexyusa npsamoti - 6ce20a npsamas.

Oona npoekyus He onpeoeisien ROLOdCeHUe NPIMou 8 npocmpancmee (PUCYHOK 2.9).

YroOb!I MONIOKEHNE TPSIMOI B MPOCTPAHCTBE OBUIO ONpPEESICHHBIM, HEOOXOIUMO HMETh
HE MeHee Jgyx MpoeKImil oTpeska (pucyHok 2.10).

Ilpamas, HAKIOHHAA KO 6CeM NIOCKOCMAM NPOeKyull, HA3bleaemcs npamou oduezo
noaocenust (pPUCYHOK 2.9).

X

Puc. 2.9. IIpoenmpoBanue npsiMOii Ha OHY IUIOCKOCTh ITPOEKINI
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e "
2
A, le
~ A 7 |o
X
A A1
4,
T,
X,
8,
Al 72
X 0
L8’EI'
@
A, -
!

Puc. 2.10. [IpoeunpoBaHue IpsMO Ha TBE THIOCKOCTH TPOCKIIHI
2.3.1. IIpsiMble YACTHOTO MOJI0KEHUS

IIpamoti 4acmHo2o NON0JICEHUs HA3bIBACMCS NPAMAS, KOMOPAs NApALelbHd XOms Obl
OOHOUL U3 NIOCKOCMeEll NPOEeKYUIL.
[IpsiMmble, TepPHeHAUKYJISIPHbIE K  IUIOCKOCTAM  MPOEKIHUH, Ha3bIBAIOTCH
MPOEHUPYIOIMIMMHU NPAMBIMH.
Otpesok AB /[ [Ty A ITy A 1 [13. AB (pucynok 2.11a) npoenupyercst Ha miockocTsx I1y v 11,
25



B HATYpalbHYIO [UIMHY, a Ha IUIOCKOCTb [I3 B BHAC TOYKH. AB — ompe3ok npo@uibHo
npoeyupyrowel npamotl.

Ortpesok CD // I, A I13A 1 IT,. CD npoeuunpyetcs Ha IIOCKOCTAX I7; v I13 B HATYPAIbHYIO
JUIHHY, a Ha TUIOCKOoCcTh I1, B Buae Touku (pucyHok 2.116). CD -ompesox ¢ponmansno
npoeyupyrowei npamotl.

Otpesok EF [/ IT, A Iz A 1 IT;. EF npoennpyeTcsi Ha TUIOCKOCTH Tipoekuuii I1, u I13 B
HATYPaIBHYIO UIMHY, a Ha IUIOCKOCTh Tpoekiwii /7, B Bume Touku (pucyHok 2.11B). EF -
OMPe30K 2OPU3OHMATLHO NPOYUPYIOUel NPAMOU.

A, B,
y

Puc. 2.11a. AB — ompe3ox npoghuivo npoeyupyroweii npsamoll, NePIeHIUKYIApHOM [13

IIpsmble, napajiejbHble IVIOCKOCTSIM NPOEKIMi, HA3bIBAIOTCA NPSIMBIMH YPOBHS.
AB Il I} wm HaknoHeH k ruiockoctsM I1, u I13 AB npoeuupyetcs Ha [1; B HaTypaIbHYIO
JunHy (pucyHok 2.12a.). Takas npsmast Ha3bIBACTCS 2OPUZOHINAILHO.
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CD /I II, n naknoneH k miockocTsMm [1; u Il;. Otpesok CD mpoeuupyercs Ha I, B
HaTypaJbHYyIO JUIMHY (pucyHOK 2.120.). Takas npsimast Ha3bIBaeTCS YPOHMATLHOU.

EF /I IT3 u naknoneH K miockoctsMm [1; u I1,. Otpesok EF mpoerupyercs Ha TpoUIbHYIO
IUIOCKOCTh NPOEKLMit /73 B HaTypanbHylo JUIMHY (pUcyHOK 2.12B.). Takas mpsimasi Ha3bIBaeTCs
npogunvHoil.

Onpeodensioweli npoexyuel nPAMbIX 4YaCmMHO20 NOJIONCEHUS ABNIAEMCA NPOEKYUsl, KOMOPAsL
PACnON0dicena napaniesibHo o0Cu nPOeKyuil.

2,

¥

Puc. 2.116. CD -ompesox ¢pponmanvro npoeyupyroweti npsmoil, TepIeHTUKYIIpHON 1,

IIpsimble, Jexaniue B IJIOCKOCTSIX NPOEKIMA.
[psimas a, JEKUT B TOPU3OHTAIBHOW IUIOCKOCTH mpoekiumit [7; (pucynok 2.13).
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@poHTtanbHast ¥ npoduibHas MPOEKIUH NMPSIMOW a OYAYyT HAaXOAWUTHbCS HA OCSX HPOEKLUH
(xAy).

Ipsimass b, mexur Bo (poHTANBHOH IIOCKOCTH mpoekuuid [, (pucynok 2.13).
Topu3oHTaNbHAS U MPOQUIbHAS TPOSKIUH MPSAMOM D OyIyT HAXOAUTHCS HA OCSX MPOCKIIHH
(xA2).

Ipsimast €, neXUT B TPOGHIBHON IUIOCKOCTH Tpoekumit [l (pucynok 2.13).
lopusoHTanpHAs U (poHTATBHAS MPOCKIMKA NPSIMOHA C OYIYT HaXOIUTHCSA Ha OCSIX MPOCKIHN

(yAz).

Lz

Puc. 2.118. EF - copuzonmanvno npoeyupyrowas npamas, TepneHIuKyisipaas I1;

28



T Ay 8, Ay 8
A> 8,
A \ A, "
Q \\ 8 BJ 0
X
0 ’ E
\ G
A, y-
7, 8,
5,
¥
¥
Puc. 2.12a. I'opuzonmans (npsimast napaiiensHas 11;)
z
Z
, D, 2, D
D r
A
e 2,
PiE of
3 C -
g
C & .
0 & X g
e D,
77, : ey )
y 7
‘9/
Puc. 2.126. ®poumans (npsimast napauiensHas 11,)
2
’72 V4
13
£ :
& i £ Ly
Ty
B
I 2 «
2\ £ £,
N 0 2 3
X
£, 3 5 E
77, F
Y

b4

Puc. 2.128. Ilpogunvras npsmast (ipsimast mapasuieabHast 113)
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7,
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77,
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Puc. 2.13. lpsimble, neaxcawyue 8 niOCKOCMsX npoexyuil
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2.3.2. Cnenpl npsaMoi

8,
BR
A A
5,8 an ' Vs
\ |
A
2,24
/? 4 2
My 8. [ v ]
A, N
B,=1, 1, 2, 5,
1 i
o
4, 8, -
!

y Vs

Puc. 2.14. TlocTtpoeHue ClIeI0B MPSIMOM U ONPEIeICHUEe HATYPaIbHON IJIMHBI OTpe3Ka AB

Otpe3ok npsimoit AB (pucyHok 2.14) cnpoenupyeM Ha JIB€ IUIOCKOCTH HPOEKIHUH.
IIponomxum oTpe3ok AB 10 nepecedeHus ¢ MIOCKOCThIO MIPOEKIUi /7; U Mody4uM TOUuKy M, B
KOTOPOM CXOJATCsS mpsiMas U ee mpoekuus. IIponomkum oTpe3ok AB 1o mepecedeHus c
IUIOCKOCTBIO /1, 1 TosrydnM TouKy N.

Touxa nepeceuenus npamoi ¢ 20PU3OHMANLHOU NIOCKOCMbIO NPOEKYUll HA3bIBAEMC S
2OPUBOHMATLHBIM CcedoM npamoli (M), a mouxa nepeceuenus npamou ¢ GPOHMAILHOU
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nnockocmyio npoexyuti (N) - pponmanvrvim ciedom npsamoil.

Y1oObl HAaWTH TOPU3OHTAIBHBIA (WM (POHTANBHBIN) cileq MpsMod, HEOOXOIUMO
¢poHTaNbHYIO (WIM TOPU3OHTAJIBHYIO) MNPOEKLUUIO NPOJIUTH 10 HepecedeHHs C OChIo
NPOCKIMH W M3 TONYYCHHOW TOYKM BOCCTaBUTh IEPIEHIUKYISIP 10 IIEPEecedeHust ¢
MIPOAOIDKCHIEM TOPU3OHTAIBHON (MITH PPOHTANBHOM) IPOSKINEH MPSMOiA.

2.3.3. HarypajbHasi JJIMHA OTpPe3Ka

Jnis HaxoXKJIeHUsI HaTypabHOW JJIMHBI OTpe3ka yepes Touky A (pucyHok 2.14) nposenem
NPSIMYIO, Mapajie’dbHyI0 IUIOCKOCTU [1;, momy4nM KateT A1l mpsMoyroibHOrO TPEeyrojbHUKA,
paBHbIil npoektmu 4,8,. B 44,B,B npsimas AB - TUNOTeHy3a NPSIMOYTOJIBHOIO TPEYTOJIbHHKA,
OMH KAaTeT KOTOPOTO PaBEH TOPU3OHTANBHOM mpoekimu AiBi//Al, BTOpoOii KaTeT paBeH
pa3HOCTH paccTosHU# Toukn B Hag Toukoit 4. Otpe3ok Bl paBeH mpoekiun B;1,,

Hamypanvhas onuna ompeska pasia 2unomenyse npamoy2oibHo20 mpey2oabHUuKd, 00uH
Kamem KOmMOpo2o pager OOHOU U3 NPOeKyull ompesKka, a Opy2ou - pasHocmu paccmosHull
KOHY08 6MOpoti NPOEKYUU om ocu npoexyull.

OTpe3ok u300paKeH Ha 4YEpPTeKE JMABYMsS TpOEKIusMH. B Touke B; BoccTaBUM
MEPIICHANKYIIAP K IPOEeKIMU 4151 ¥ Ha HEM OTJIOXKUM paccTosHue, paBHoe B,l,. IloxydeHnnyro
TOYKY B, COSIMHIM C TOPH30HTAIBHON mpoekuuei 4;. [lonydennas runorenysa (B,4;) Oymer
HaTypaJbHON IIHHOW oTpe3ka AB, a yron a OyneT HaTypaJbHBIM YIJIOM HAaKJIOHAa JAHHOTO
OTpe3Ka K TOPU30HTAIbHOU IUNIOCKOCTH IIPOEKIIMH.

2.3.4. ]lenenue oTpe3ka B 32/IaHHOM OTHOIIIEHUH

Ecnu mouka npunadnesxcum npamot, mo ee npoekyuu OOJHCHbL IeHCAMb HA NPOEKYUsIX
oMot NPAMOU, Ha 00HOU aunul césa3u (pucyHok 2.15).

Touka, npunaonedcawas OmpesKy, Oeium e20 6 MAKOM JHce OMHOUWEHUU, YMO U NPOEKYUs
OanHoU mouku deaum npoexyuu ompesxa (pucyHok 2.15).

I, .
B, £

Puc. 2.15. Jlenenue oTpeska B 33JaHHOM OTHOLIEHUH
KoHTposbHbIe BONPOCHI

1. CkombkO HYXHO HMETh NPOEKIMH, YTOOBI ONPENeNIHUTh IOJO0XKEHHE TPSMOH B

32



IIPOCTpPaHCTBE?

2. Yo mpeacrapisier coOoi npsiMast OOLIETo IOJI0XKEHUsT?

3. Kakue yacTHble 10JI0KEeHHS NPSIMOI B IPOCTPAHCTBE BbI 3HaeTe?

4. KakoMy yCJIOBHIO JIOJDKHBI yJOBJIETBOPSATH HPOEKIUHM TOYKH JJISL TOTO, YTOOBI TOYKA
MIpUHAAJIeKATa JAHHON TIPSMOA?

5. Yro Takoe ciex npsAMoi THHUHU?

6. Kak HaxonuTcs HaTypajbHAS ATHHA OTpe3Ka?

7. Kak pa3menuTh OTpe30K B TaHHOM OTHOIICHHUH?

8. Kak pacrosioxeHsl B IPOCTPAHCTBE OTPe3KU (pUCYHOK 2.16)?

z
Az B, As= B; D, £ o

|

Yy

Puc. 2.16. Bompoc 8. Kak pacmnonoskeHsI B IPOCTPAHCTBE OTPE3KH?

9. Onpenenure, KaKue TOYKU MPUHAICKAT IPSIMOMA, KaKue HET (PHCYHOK 2.17)?
10. Onpenenure Ha KakoMm deprexe (pucynok 2.18 a, 0) AB/I1y, AB//IT,, ABLII;, ABETI,,
ABC€TI,, ABEI;, ABLIT.
11. Onpenenure JUIMHY OTpe3Ka M YIJIbI €r0 HAKJIOHA K IUIOCKOCTSIM MPOEKIHH (PHUCYHOK
2.19).
Pewenue. 1) onpeaenum pa3HOCTb pacCTOSIHUM Touek OT I1y, 115, I13. Ha I13;
2) MOCTPOMM MPSMOYTOJBHBIN TPEYroNbHUK C KareTamu A1B; u B,l,
I'mnotenysa ByA; OyneTr HaTypalibHOHM JUIMHOHM oTpe3ka AB, a yroi a - yriiom
HakJI0Ha AB K miockoctH I1;.
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0K1

5,
’
0!
Puc. 2.17. Bompoc 9. Onpenennre, Kakue TOUKH IPHHAATICKAT PSIMOH, KaKHe HET
Z Z
a) [5}
A, 2 AJ A 2 Bg A Y B 7
ﬁ
8, 0 8; 0
X Y X
A, A,
B,
\ 8,
L L
5) 7 8) Z
8 8
2 J Ap B, A= B,
A Ay
. 0
X 7 Y X
A
Ay 8,
5,
¥ ¥

Puc. 2.18 a. Bompoc 10
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d) e) Z
8.
/42 /JJ 2 53
B, B; 4 0’4"
X 7 X Y
’ 4 8, ’
A=8,
Y
) 3
8, 8, ) £
A 2 AJ /4 2 82 0 43 BJ
Y, X 7
B,
A 1 5, A,
Y
Puc. 2.18 6. Bompoc 10
Z
A H
8 B,
X 0 yl
.
¥
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Puc. 2.19. Bompoc 11. Onpenenure [UIMHY OTpe3Ka.



2.4. B3auMHoe nonoxeHue NpsiMbiX B NPOCTPaHCTBe
2.4.1. MlapaaiejbHble NPSIMbIe

Iapannensivle npsimvie UMeiOmM NApaiienbHble NPOeKYU.
AB/ICD= A B/l CD;4 4 , B, C,D,

U
o A
D 2
/// 8 4 2,
[ G D "
2
A Ay
g Y X 0
8,
\\ [ | 1 D, 5 .
> 4
¢ l
A I 1|
& | | 7,
| ) c

Puc. 2.20 a. [TapannenbHble TpsMble

JIs mpsIMBIX TTApajuIeNbHBIX TPOQIIFHON TUIOCKOCTH MPOeKIHid [1; cienyeT MOCTPOHTh
TPETHIO MPOCKIIHIO MPSIMBIX (pUCYHOK 2.20 0).

74
¢ } B
Ay Ay
R — 5 |
! /4 et — /' / ‘ y
! | // /

Puc. 2.20 6. [Ipumep npoenrpoBaHus MapauIeNbHbBIX MPSIMBIX NapaIeIbHbIX TPO(QUIbHON
IUIOCKOCTH NpoeKuuil 113

36



2.4.2. Tlepecexarommuecsi NpsiMbie

Ilepecexalowueca npamvie - Mo npsamvle, aexcawue 8 0OHOU NIOCKOCMU U Uumelowue
001y mouky nepeceuenus (pucynok 2.21 a, 6).

[epecekaromuecs TUHANA TPOSHHUPYIOTCA B BHIC NEPECEKAIOIIUXCS MPOEKIUH, IMpHIeM
MpoeKIu TOYKM mepecedeHnss K; m K, Oymyr mexarb Ha OJHOW JMHHUU CBSI3H,
NEPHEHIUKYIISIPHOM K OCH IPOEKLUH.

a N b=K= aNbi=Kida,Nb=K,
K1—> K2

Puc. 2.216. IIpumep moCTpOEHUS MPOEKITHI MEePECEKAIONTUXCSI MPSMBIX
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2.4.3. CkpemuBaouuecst npsiMmbie

Ckpewusaiowuecss npamvie - MO NpMble He NAPALIENbHble U He NepeceKkaouuecs
MedHcoy cobou, dmu npsamvle He uMerom obuell MOuKU U He Jjiexcam 6 OOHOU NIOCKOCmU
(pucynok 2.22a).

Ha uepTexe aBe CKpEIIMBAIONIMECS MPSIMBIE HE UMEIOT OOIIMX TOYEK, IPOSKIIMH KOTOPBIX
nexanu Obl HAa OJHOW JIMHWHU CBA3U. PaccMOTpHM TOYKH, y KOTOPBIX T'OPH30HTAIBHBIC WM
(poHTaNbHBIE NMPOEKIMU COBIANAIOT, a Apyrue HeT. Hampumep, Touku M u N, xortopble Ha
TOPU30HTAJIbHOW IUIOCKOCTH NPOEKIHMH COBMAJAIOT, a WX (POHTAIBHBIC IPOEKIMU He
coBmajaroT, wim Toukn K u L, y KOTOpBIX (pOHTaIbHBIE NPOEKLUMH COBIAJAIOT, a
TOPU3OHTAJIbHBIE HET.

B sToMm ciyuae Hac OyJeT MHTEpECOBaTh, Kakas MpsiMasi MPOXOJHT BBIIIE, a Kakas HHXKe,
WM Kakasl OJIrKe K HaM M Kakas Jajblie OT Hac.

Touku, y KOMOPBIX COBNAOAIOM 2OPUSOHMANbHBIE UL QPOHMATbHbIE NPOEKYUU, a Opyaue
npoexyuu moyex He cO8naoaiom, Ha3vl8arOMcs, KOHKYPUPYIOUWUMU.

Konkypupyroniie TOYKH CIyXaT Uil ONpeneleHns BHAMMOCTH. Hampumep, kakas
npsmast AB wim CD BuaHBI Ha TOPU30HTAIBHON IUIOCKOCTH MPOEKIHH B TOYKE COBIAICHUS
mpoekimii M u N. Ilpoexmms N, pacmonmoxennas Ha (poHTambHOH mnpoeknun C,D,,
HaXOJWTCS BBIIIE, YeM MPOEKUIus M, pacHoyio’keHHas Ha mpoeknnu A,B,. CnemoBarensHo,
npsimast CD npoxoaut Han npsiMoii AB. Tak ke onpenensiercst BUIUMOCTb B Toukax K u L. B
3TOM Clly4yae OMpeNe/inM, Kakas Touka omrke. Touka L Omike, yem Touka K.

T

Puc. 2.22a. CxpenuBaroniuecs mpsiMbie

2.4.4. TlpoeuupoBaHue MpsiMOro yrJia

Ilpsimotl yeon npoeyupyemcs 6 HAMYPAIbHuIU pasmep, Ko20a OOHA U3 CMOPOH Yend
napainenvha niaockocmu  npoexkyuti. Hanpumep, ABLBC Ortpesox BC mapaiiencH
TOPH30HTAIBHON TUIOCKOCTH Tpoekiuii /1) (pucyHok. 2.226). IIpsiMoii yronm mpoenupyercs B
HaTypanbHYyIO Benuauny Ha I1; - A1B,1Cy.

Ecnu onmHa cropoHa mpsMoro yria OyAeT mnapaisieibHa (QpOHTaIbHOW ILIOCKOCTH
MIPOEKIIHA, TO MPSMOU yroJi OyAeT MPOeIMPOBATHCS B HATYPATBHBIA pa3Mep Ha (PPOHTATHHYIO
IUIOCKOCTH TPOEKIIHH.
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Puc. 2.226. [Ipumeps! npoenpoBaHUe NPSIMOTO yIiia
KouTposabHble 3a1aHus

1. Kak u3o0paxarorcs Ha 4yepTeke napauieiabHble MpsMbie?

2. Kak onpenenuTs nepeceKkaroniuecs Wi CKpelBaroIinecs npsmoie?

3. Kakue Toukn Ha3bIBalOTCS KOHKYPUPYIOMIUMH?

4. B xaKkux ciryyasx npsiMoi yroJ npoenupyercsi 0e3 nCKaKeHus1?

5. Yepes Touky M mposectu mpsmyio a //AB, a depe3 Touky N, MpOBECTH MHPSAMYFO
NKNAB B moboii Touke K. Penrenue cMotpu pucyHok 2.23.

6. Onpenenute, Ha kKakoMm deptexxe AB/CD, AB N CD, AB—=-CD, AB1 BD (pucyHok
2.24).

7. B Touke K Ha rOpH30HTAJILHOM MIPSMOH, 3aJaHHOH OTPE3KOM 4B, MOCTPOUTH NPOEKINH
OPSIMOTO YIJIA ¢ JUTMHOW MepreHAnKysipa B 30 MM B 3aJaHHOM HanpaBieHuH (pUCYHOK 2.25).
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Puc. 2.23. Bamanue 5

8, _ 8, D,

2) ¢ 9

~n

Ay
8,
() 8,
D,
2
y 5
; A, 8,
2, G
X g x
BI /Bl
G
) A,

Puc. 2.24. 3ananue 6
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Puc. 2.25. 3ananue 7

Pewenue 3adanus 7.

1) Ha ropu3oHTanbHOM MPOEKINHU O0Tpe3ka 4181 CTpOUM MEPIICHANKYIIPHYIO IPSAMYIO
B Touke K7, a Ha GPOHTAIBHOM NPOEKINH A,B; B IPOBOANM MPSIMYIO BIPaBO BBEPX.

2) Ha neprienaukyssipe GepeM mpou3BoiibHyto T04ky E(E1, E,) 1 HAaXOAUM HATYpalbHYIO
JuHY oTpe3ka KE.

3) Ot Touku Kj otrnageiBaeM 30 MM M HaxomuMm Touky C,, KOTOPYIO IEPEHOCHM II0
JUHHASAM CBSI3U BHa4aJle Ha TOPU30HTAJIBHYIO MPOEKIINIO,ad 3aTeM Ha (PpOHTAIBHYIO.

2.5. Nnockoctb
2.5.1. Cnoco0bI 3a1aHNs MJIOCKOCTH HA YePTexKe

TIi1ocKkoCTh MOXKET OBITh 3a7laHa Ha YCPTCIKE:

1. mpoekuusiMH Tpex TOYEK, HE JeXalluXx Ha OJHOI mpsmoil B mpoctpanctBe a (ABC)
(pucyHok 2.26a);

2. IPOEKLMAMHU NPSIMOM U TOUKH, HE JISKAIeH Ha JaHHOW NpsIMOi (pUCYHOK 2.260);
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3. mpoeKLHAMHE ABYX NapajIeibHbIX MPAMBIX (PUCYHOK 2.26B);

4. IPOCKUUSAMH ABYX MEPECEKAIOIIUXCS MPIMBIX (PHCYHOK 2.26T);
5. mpoekimsamu Jiro00# mrockoi Gurypsl (pucyHok 2.27a);

6. cienamu mIOCKOCTH (pUCYHOK 2.270).

202
A
1( d
G
| / &
X - 1/ X —y
) l Gy
i)
a
.
Ay
®
8
a 0

Puc. 2.26 a, 6. Ctoco0sl 3a1aHUS IIIOCKOCTH HA YEPTEIKE
2, i 8,
b, P
g X : g
(\
\

B T
Puc. 2.26 B, r. CriocoObI 33JaHUs TUTOCKOCTH HA YEPTEKE

Bce mockocTn MOXKHO Pas3JeNUTh HA IUIOCKOCTH OOMIEro IMOJOXKEHHS M Ha IUIOCKOCTH
YaCTHOTO TOJIOKEHHMS

Inockocmpio 0bwe2o noroHCeHUs HA3LIBAIOM NIOCKOCHb, KOMOPAsl He NAPALIe/IbHA U He
NEePReHOUKYIAPHA HU OOHOU U3 NIOCKOCMEN NPOeKYUl.

Inockocmvio wacmno2o NONONCEHUS HAZLIEAIOM NIOCKOCb, KOMOPAs NAPATIENIbHA Ul
NepReHoOUKyIAPHA Xoms 6bl OOHOU U3 NIOCKOCHEN NPOEKYUIL.

IInockocmu, nepnenouxyasipuvie K 08yM NIOCKOCMAM NPOEKYULL U NapalieibHvle 0OHOU U3
HUX HA3bIBAIOM NIOCKOCU YPOBHS.
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Topusonmansnas niockocms ypogusi Il [Ty AL 11, A IT; (pucyHok 2.28a).
@ponmanvras naockocms ypoeusi I Iy AL I11 A 1 3 (pucynok 2.286).
IHpogunvnas nnockocmo yposusi Il [y AL 111 A I1, (pucyHok 2.28B).

5,

G, 8,
Ae
Gz
Ay
D,
A }
B,
'DI
A /
1 4,
Lt
B
Cs !

Cl

Puc. 2.27a. CriocoOsI 3ajaHUs TNIOCKOCTH Ha YepTeke (TIocKoit purypoit)

NJ

Ny

Puc. 2.276. Crioco0Obl 3aaHusI TNIOCKOCTH Ha YepTeke (CIeaaMu TIOCKOCTH)
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B, ' l 4, _l
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A, B, & , /
A, ~ ,/
C. 51 P
C,
¥
a §) B

Puc. 2.28. IlimockocTr ypOBHA: TOPH30HTAIbHAA (a), ppoHTanbHAs (0), mpoduisHas (B)

Inockocmu nepneHOUKyasapHsie 0OHOU NIOCKOCMU NPOEKYULl U HAKIOHHble K 08yM OpyauM
HA3b18a10M APOSYUPYIOUUMU.

Topusonmanvno npoeyupyrowas niockocms L I n HakioHHa K (poHTansHOW [1, u
poGuIbHON /13 TUTOCKOCTSIM MPOEKIUi (pUcyHOK 2.29a).

Dponmanvro npoeyupyiowas niockocms L I, ¥ HaKIIOHHa K TOPU3OHTaNbHOW [} U
poGUIbHOMU /13 TIIOCKOCTSAM MpoeKuuil (prucyHoK 2.290).

Ipogunvno npoeyupyrowas niockocmv L [I3 ¥ HakJIOHHA K TOPU3OHTalbHOW [1; W
(bpoHTaNBHOI /1, IIOCKOCTSM NMPOEKLUH (pUCYHOK 2.29B).

IIpoekun BceX TOYEK W JIMHUH, JIS)KANINX B IUIOCKOCTSIX YAaCTHOTO TMOJOXKCHUA, OYIOyT
HAXOJIUTHCS Ha TOM MPOEKIINH, T/Ie INIOCKOCTh N300pakaeTcs MPsIMOH JTHHUEH. YTIIBI HAKIIOHA
MIPOCSIMPYIOUINX IHIOCKOCTEH K TNTOCKOCTSIM MPOCKIIHA MPOCIUPYIOTCS B HATYPAJIBHBIH pa3mep.

82 6,2
B
) /
4y =
; 7 Cy
B,

0

a 6
Puc. 2.29a, 6. [Ipoenupyromiye miocKOCTH - TOPU3OHTANTBHAS (a), hpoHTanbHAS (0)
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82 I
C
x 2 —_— — 7_-0< —
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cl
¥
Puc. 2.298. [Ipoenmpyromue mIOCKOCTH - PoduiIbHAS (B)
. 2, 25 Dz 4
2 2 42 ’ H? 2
*0 e
5,
4 5,
D,
——
4,=C, 8,=D,

Puc. 2.30. Ilpumepsl criocoO0B 3aaHus MPOEHUPYIOMNX INIOCKOCTEH
8, D

5,

a 6
Puc. 2.31. ILimockocTr 00MIET0 MOJOKEHUS. Ymobbl uemblpexyeoibHUK ObLL NIOCKUM,
Heobx00umo, umobul e20 ouazonau nepecexkanucs (6) uiu GbLIU NAPATIEIbHBL €20 CIOPOHbL

(a).
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2.5.2. JIuaug B Ii1ockocTn

Ecnu 06e mouku npamoii npunaoiexcam nAOCKOCMU, MO NPAMASA NPUHAOLEHCUM IMOU
RAOCKOCU.

Ji1st 9TOr0 Hy)KHO TpoBecTH NpsMyro O Tak, 4TOOBI €€ MPOCKIMH HEPECEKIHCh C
MIPOEKITMSIMH 3aJaHHOM TUIOCKOCTH a (PUCYHOK 2.32).

17,
2 8,

5,

Ay

Puc. 2.32. JIuaus B III0CKOCTH

2.5.3. Touka B IJIOCKOCTH

A G,

Puc. 2.33. Touka B IIIOCKOCTH
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Ecnu mouxa nexcum 6 niockocmu, OHA OO0NJICHA NPUHAONEHCAL NPAMOL, Jedcaujell 8
9MOt NIOCKOCMU.

YT10o0Bl TOYKA HAXOAMWIACh B 3aJaHHOM IUIOCKOCTH, HEOOXOAMMO, YTOOBI Ha 4YepTexe
MPOEKLMH TOYKH HaXOAWINCh HA OJHOUMEHHBIX MPOEKIHIX MPSIMOH, Jexalleld B IIOCKOCTH.
Ha ueprexe (pucynok 2.33) moka3zaHa Touka K, ImpHWHaAJeKamas IUIOCKOCTH, TaK KakK OHa
JISKUT Ha TpsMoit A1, nexxammeit B mockoctu a (ABC).

2.5.4. ' 1aBHbIE JUHUM ILIOCKOCTH

[nasnvle aunuu NAOCKOCMU MO TUHUY Jedcawue 8 NIOCKOCMU U NAPALIenbHble KAKOU-
AUb0 NAOCKOCMU NPOEKYUIL.

Topusonmane h- npsiMas, Jexamass B IUIOCKOCTH TApaIelbHO TOPU30HTAIBHOM
TUTOCKOCTH TIPOEKIHi (pUCYHOK 2.34 a).

@OpoHTaNbHBIE MPOESKIMH TOPH30HTAJIEH B IIOCKOCTSX OOLIEro MOJOKESHUS MapalieIbHbI
ocH npoexuuit OX, Bo GpOHTANBHO NPOCIHUPYIOIINX INIOCKOCTSIX BBIPOXKIAOTCS B TOUKY.

@ponmans T - npsiMas, nexanias B INIOCKOCTH MapauieNbHO (POHTAIBHON INIOCKOCTH
npoekuuit (pucyHok 2.34 6).

'opuzoHTaNBHBIE TPOEKIMK (HPOHTAIICH B IIIOCKOCTSX OOILIETO MOJI0KEHUS NapaliebHbI
ocu npoekiuii OX, a B TOPU30HTAIBHO MPOCHUPYIOMINX INIOCKOCTSIX MPOSIUPYIOTCS B TOUKY.

5,

(o

CI

Puc. 2.34 a. I'naBHbIE JIMHUY TIIOCKOCTH (TOPU30HTAIIb)
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C, A,

Puc. 2.34 6. ['naBHbBIe TMHUH TUIOCKOCTH ((POHTAIIB)

8,

Puc. 2.35. I'maBHBIE TUHUH IUIOCKOCTH B INIOCKOCTH OOIIETO MOJIOKEHNS
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Junus naubonvwieco ckama p - TpsMas, Jiexamas B IUIOCKOCTH MEPIEHIUKYISIPHO
TOPU3OHTANSIM JTOW IUIOCKOCTH. Ha uepTexxe TOpU30OHTaJbHAs IPOEKLUUS JIMHUM CKaTa
MEePICHIUKYIISIPHA TOPU30HTAIBHBIM MPOSKIHAM FOpH30HTaNeH (pUCYHOK 2.35).

Jluaust ckaTa TpUMEHSETCS JUId  ONpENeNeHHMs yrila HaKIOHA IUIOCKOCTH K
TOPU30HTAIBHON INIOCKOCTH MPOSKIIUH.

OrmpeeiiM yrodl HaKJIOHa TIOCKOCTH K I7; (prcyHok 2.35).

Pewenue. OnpenenuM HaTypalbHBIA pa3Mep JIMHUN cKaTa. BoccTaHOBUM MEpIICHANKYIISP
K TOPHU30HTAIBHOW MPOEKIMH JIMHUH CKaTa M3 TOPU30HTAIBHON Mpoekimu By (pucyHok 2.35).
Ha monmy4eHHOM NepHeHINKYIApE OTIOKUM OTPE30K, PAaBHBIH Pa3HOCTH MPEBBIICHHUS B Hax
toukoit 3. CoequHNM TOUKY B, ¢ TOUKO# 3;, HAXOQNM HATYpaIbHBIA yrod HAKIOHA 3aJaHHOW
IUTOCKOCTH K [1;.

B ropuzoHTanbHO NMPOSHMPYIONMX M (POHTANBHO HPOSHHUPYIOMNX IUIOCKOCTSIX JIMHHS
cKara UMEeT TO XKe MOJI0KEHHUE, YTO U HPOHTANB IJIOCKOCTH (pUCYHOK 2.36).

IPz 8,
P2=fe /.

C,

h,=8,

/I

Puc. 2.36. I'maBHbIE THHWH INIOCKOCTH B INIOCKOCTH YaCTHOTO ITOJI0KEHHUS
KoHTposbHbIe 3aJaHUs

1. Kak MoxeT ObITh 3a7jaHa Ha YepTeke MIocKas Gpurypa?

2. Kakue dacTHbIe TOJI0KEHHUS IUIOCKUX (QUryp 3HaeTe?

3. Ilpu Kakux ycioBHsAX NpsiMast OyIeT MpUHaIIekKaTh INIOCKOCTH?

4. I1pn KaKkuX yCIOBHSX TOUKA MPUHAIJIEIKHUT TUIOCKOCTH?

5. Uro mpeacTaBisoT co00i ropu3oHTaNb, (POHTAIH INIOCKOCTH?

6. Uro mpexacrapisieT coO0ii JIMHKUS HANOOJIBILIETO CKaTa MIIOCKOCTH?

7. Kakue Touky NpHHAIEKAT ITIOCKOCTH U Kakue HeT (pucyHok 2.37)?

8. Ha kakoM depre:ke JjgaHa Kakas IUIOCKOCTh (pucyHOK 2.38). TopH30HTaNBHO
MPOCLUPYIOIIAsl IIOCKOCTh, (DPOHTANBHO HPOCHHUPYIOIIAs, MEPHeHIUKYISIpHAs MPOGHIbHOM
IUIOCKOCTH TpoeKImid. [II0CKOCTh mnapajuienbHas TOPU30OHTAJIBHOM IUIOCKOCTH TPOEKIHH,
(dbpoHTanbHOH, MPOoPMITBHOH. [1TOCKOCTH 00IIETO MOJTOKEHHUSI.
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Puc. 2.37. Kakue Touku mpuHAJIEKAT TUIOCKOCTH U Kakue HeT (3aaanue 7)

a) 4) g B 2) ‘,
— C ‘k
2
Ag Ay By
0 x 0 —f—0 x— —0
B,
a, G
[ A
87
A, 8,
9 8, ¢ ) B,
by P
K. Ay
’d: c? C?
X 0 x 0
A C,
KN A B,
! ! 1
5,

Puc. 2.38. 3aganne 8
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9. Onpexnenure, KAKUE JTUHAU M TOYKHU MPUHAIICKAT 3aJaHHBIM TTOCKOCTSIM (PUCYHOK
2.39). Ha xakom uepTexe:
1) nuHMs, Texanas B MIOCKOCTH - JIMHUS CKaTa, TOPU30HTAIIb;
2) TouKa JISKUT Ha (PPOHTATH, TOPU3OHTANIH, B TNIOCKOCTH OOIIIETO MOJIOKEHUS?
10. ITocTpoiiTe HemocTaromue MPOSKIINH NPSMON ¢ W Touku D, mexammx B IIIOCKOCTH
(ABC). Pemrenne cmoTpu Ha pucyHOK 2.40 6.

4) 4
a ) 82 ) ‘D?

a 0
Puc. 2.40. 3aganue 10
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2.5.5. BzaumHoe noJ10:keHHEe NPSIMBIX U NJI0CKOCTel
Ipsimasi, napajuleibHasi IOCKOCTH. Ecnu npamas napanieivha npamou, aedcawieli 8

HEeKOMOpOtl RAOCKOCMU, MO OHA NAPATIeabia 9moi niockocmu (pucyHok 2.41).
A

N\

Puc. 2.41. [Ipsamas mapayuienbHas TNIOCKOCTH

Puc. 2.42. TTpumeps! OCTPOEHUS NPSIMBIX TApAIENbHBIX MJIOCKOCTH
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2.5.6. IlapaajienbHbie NJIOCKOCTH

Ilnockocmu napajjiejlblvl, eciu ose nepecexkarmowuecs npAamvle 00HOUl NAOCKOCMU
COOmMeemcme€erHo napajjieilbhbl aGyM nepecexkarowyumcsa  npAMbvIm ()pyeoﬁ njiockocmu

(pucyHok 2.43).
(A
A
8 I ”-’/ \ ‘
\ I -—_'-“ “1
,4,L<
8, 77,

Puc. 2.44. IlpuMepbl MOCTPOEHHUS MapaLIEIbHBIX IIIOCKOCTEH
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2.5.7. Ilepecekarommuecst MJI0CKOCTH

Ecam miiockocTH He MapajliedbHbl, TO OHH 00513aTeJbHO NepeceKyTcsl (PUCYHOK
2.45).

durypy, 00pa3oBaHHYIO JBYMS MOITYIUIOCKOCTSAMHE d | ff, HCXOJSIIMMH U3 OJHOM MpsAMOi
AB, Ha3bpIBaOT OBYrpaHHBIM yriioM (pucyHok 2.45 a), AB pebpom, a, f CTOpOHAMH WK
IpaHsMH JBYTPaHHOTO yIJa.

Mgos N,
A Ce D,
B, £,

* . < Fe

A, AL 2
X- 0
8, ﬁM' £y
AG 17
A, D,
B\ 1 p/ C, 4’ ‘z
v, N,

a 0 B
Puc. 2.45. TlocTpoeHue TUHUU TIEPECEUCHHUS TUIOCKOCTEH YaCTHOTO TIOJI0KCHUS

Ecnu 3amanbel B¢ (POHTANBHO MPOCHUPYIOIIHE IUIOCKOCTH (pUCYHOK 2.45 6), Tpemst
TOYKaMH, HC JIC)KAIIlUMHU Ha OHHOﬁ HpHMOﬁ, TO IJId HaXOXKACHUS JIMHUU TMIECPECCUCHUA CICAYCT
MIPOAITUTE (PPOHTANBHBIC MPOSKIIUH A0 B3aUMHOTO WX TepecedeHus B Touke M, = N,, koTopas
OyzneT (GpOHTATBHON MPOCKIKEH JINHIH TTepecedeHNs TUIOCKoCTel. ['OpH30HTaIbHAS TPOSKITUS
JUHAN TIepecedeHns OyIeT MEepreHIUKYIsIpHa OCH MpoeKnuil. JIMHUS mepecedeHus] TaKux
IUTOCKOCTEH OyIeT mepreHInKyIsIpHa (POHTAIBHOM IIIOCKOCTH IPOSKINH.

Ha pucynke 2.45B TII0CKOCTH 33aJaHbI TAPAJUICITEHBIMH TPSMBIMU.

Ha pucynke 2.46a moka3aHO mepecedeHue IUIOCKOCTH obiero nonoxenus a(ABC) c
mwiockocteio  S(DEF), mapamiensHOH — TOPHU3OHTAJIBHOW — IUIOCKOCTH — Opoekiuit  [1;.
l'opu3oHTaNbHAS IUIOCKOCTH B TEPECEYCHHUH C JI000H IIOCKOCTBIO JACT TOPU3OHTANb,
(GpoHTaTbHAS MPOSKIUs KOTOpPOW OyleT mapauieiabHa ocu mnpoekimii OX u mepeceder
IUIOCKOCTh a B JBYX Toukax - 1 u 2. IlpoBens JMHUM CBS3M, HaieM TOPU3OHTAIBHYIO
MPOCKIMIO TOpU30HTaMM 1;2;, KOTOpasl SIBISCTCS TOPU3OHTAJIBHOW MPOCKIIUCH JUHHUA
TepecedeHus MI0CKOCTEH.

Juis ompenenceHUs BHOMMOCTH Ha TOPH30HTAIBHOW IUIOCKOCTH IMPOCSKIIMA PacCMOTPUM
(pOHTATBHYIO MPOESKITUIO HAa KOTOPOH 9acTh IUIOCKOCTH 428,251, HAX0MUTCS HAJ| TUIOCKOCTHIO
[, clieioBaTeNbHO, 3Ta YacTh Ha TOPU30HTAIEHON TUTOCKOCTH MIPOEKIUI OyeT BUANMA, a 4acTh
1,2,C;, Haxomsmascs TMOJ IUIOCKOCThIO, Ha TOPH30HTAJIbHOHN IUTIOCKOCTH TIPOEKIWi Oymer
HEBH/IMMA, €€ CIIeAYEeT I0Ka3aTh ITPUXOBOW JINHUEH.

Ha puc. 2.466 nan yepTex nepeceueHus AByX miockocteii: a(ABC) o01ero noaoKeHus 1
S(DEF) - ropu3oHTanbHO Tpoenupyroieid. B atom mpumepe nmuHus nepecedeHus 1,2; BuaHa
Ha TOPU30HTAJIBHON TUIOCKOCTH mpoekiuii. CiienoBatensHo, TpeyroinbHUK A BC nepecekaercs ¢
tpeyronbaukoM DEF mo npsimoit 1-2. INepenecem npsimyto 1-2 ¢ TOpH30HTANBHOM TIOCKOCTH
MIPOCKIMA Ha (POHTAIBHYIO C TIOMOIIBIO JIMHUHU CBS3U, TOTYYUM (PPOHTAIBHYIO TPOEKIIUIO
JMHUM TiepeceueHust 1,2,. PaccmatpuBas (poHTaNbHYIO MPOEKLHWIO, BHIMM, 4YTO JIMHUS
repecevdeHyst He BCSl MMPUHAUICKUT 00EHM IUIOCKOCTSIM, a TOJBKO B mpenenax 2;3;. Touky 3;
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moinyyaeM Ha mepecedyeHun mnpsmoii D,F, ¢ nmHuMeln mnepecedeHus miockoctedt 1,2;.
OrmpeneneHre BUIUMOCTH MTPOU3BOIUTCS 0 KOHKYPUPYIOIIUM TOUKAM.
B,

8,

Puc. 2.46. ITocTpoeHne TMHUY MIEPECEUEHHSI INIOCKOCTEH YaCTHOTO M OOIIEro MOJI0KEHHS

PaccMoTpuM ciiy4aii mepecedeHusl IJIOCKOCTeil 001ero noJioxkenusi (pucyHok 2.47.).
Pemenue MMPpOBOAUTCA € MNOMOMIBIO ABYX T'OPU30OHTAJIBHBIX BCIIOMOT'AaTCIIbHBIX IUIOCKOCTEH

(TIOCPETHUKOR) Y ¥ 7, KOTOPBIC MEPECEKYT 3aJaHHbIC MJIOCKOCTU MO ropu3oHTamsM 1 u 2, 3 u 4,
5u6,7wus.

8 p)
To 2, A, 2 42 rﬂ
Jy) E
4, ‘ 2
| % 7,
Fo
F!
7
8, K
2,
4
4, ¢ b

Puc. 2.47. IlocTpoeHre TUHAH TIEpECCUSHHS TUIOCKOCTEH 00IIET0 MOI0KECHHUS
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C mnomopl0 JIMHUK CBSA3M HAaXOIUM TOPU30HTANIBHYIO mpoekuuto K; Touka K,
MPUHAJICIKUAT TPEM IUIOCKOCTAM a, S u p. Touka mepecedcHUs BTOPOM Mapbl TOPH30HTAJICH,
JISKAIIUX B TUIOCKOCTH 7, OYJEeT BTOPOH TOYKOW M mns uckoMmoi nuHuu nepecedeHus MK.
OrmpenenuB TOPU3OHTANbHBIE TMPOEKIUM TOUYEK, MPHUHAICKAIINX JIMHUU TEePEeCceUCHHUs
wrockocteit MKy, HaX0AUM ¢ TIOMOIIBIO JTMHUH CBSA3U (PPOHTANBHYIO NPOEKIio MoK, muHUN
TepeceueHMs.

IIpu permenny MOJOOHBIX 33124 MOXKHO B Ka4eCTBE IMOCPETHUKOB MPUMEHSTH TIOCKOCTH
(poHTaIbHBIC U GPOHTAIHHO WM TOPH30HTAIHHO MPOCHUPYIOIINE.

2.5.8. [lepecevyeHue NPsIMOii C IIOCKOCTHIO

Ecnu npsamas ne napannenbna niockocmu, mo oHa nepecexkaem ee noo mem Ui UHbLM
yenom.

Jnst HaxoXACHWS TOYKM TepecedeHus TPSMOH ¢ IUIOCKOCThIO (pucyHOK 2.48a)
3aKII0YaeM OTPE30K B IIIIOCKOCTh, HAaXOAWM JIMHUIO IIepecedeHHs IuockocTe. Touka
nepecedeHms K npsamoit AB ¢ nmuHuer nepeceueHus mwiockocteit MN Oynet mckomoit Toukont K
repeceyeHus MpsIMoH C TIIOCKOCTHIO.

HpI/I pemieHun 3ajla4 B Ka4YC€CTBC BCIIOMOTraTCJIbHbIX IIOCKOCTEH TIPUMCHAIOT
MpoeIMpYIolIe MmIockocTd. Hampumep, manbl miockocte 1-2-3-4 u oTpe3ok mpsimoir AB
(pucyHnox 2.486). TpebyeTcss HAUTH TOUYKY MepeceucHus mpsamoit AB ¢ minockocThio 1-2-3-4.
Jast aTOTO 3aKIII0UaeM OTpe30K AB BO (POHTAIBHO MPOCUUPYIOULYIO IIOCKOCTD 5 ¥ IPOBOJIUM
ciel IUIOCKOCTH dYepe3 (pOHTalbHYIO Tmpoekinuio A,B,. Ilocie dYero HaxXoauM JIHHHIO
nepecedeHus miockocteit MN.

a 0
Puc. 2.48. TlocTpoeHne TOYKHU MEPECEUEHHUS IPSIMOM € TUIOCKOCTBIO YaCTHOTO MOJIOMKEHHS

HaxonuMm Touky K Ha nepecedeHur TOPH30HTAIBHBIX poekimid AjB; m MyN,

Tak kak B JaHHOM IpUMeEpe 3aJaHHas IUIOCKOCTh (DPOHTAIBHO MpOCIHHPYIOmAas U
IUIOCKOCTh, B KOTOPYIO 3aK/IIO4aeM IPSIMYI, TOXe (POHTAIBHO MPOCUUpYIOLIas, TO
(poHTaNbHAsT MPOEKIHS JIMHUU TepecedeHust Oyner Ttoukoi M, = Nj, a ropusoHTaIbHAS
mpoekiust MiN; OyneT B Buze mpsiMoii, mepneHIuKysipHoi k ocn OX.

Hatioem mouxy nepeceuenus npsamou DE (pucymnox 2.49) ¢ naockocmwvio obwezo
nonogcenust a (ABC).

3akmrouaeM oTpe3ok DE Bo (poHTaNBHO Mpoenupyroniylo miockocTs f. dpoHransHas
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npoeKuus auHuY nepeceuenust M;N,, ctpouM ropuzoHTantbHyo npoexnuo MiN;.
Ha nepeceuenun nmpsmoii M;N; n D;E; Haxonum ropusoHTtanbHyto npoekuuio K; Touku
K, a3arem ¢ MOMOIIBIO JJMHUH CBSI3M HAXOAMM (POHTAIBHYIO IPOEKIHIO K.

By

Ny

¢
Puc. 2.49. TTocTpoeHHEe TOYKH MEPECEUCHUS MPSIMOI ¢ TUTOCKOCTHIO OOIIETO MOIOKEHHS

2.5.9. Ilpsimast nepneHANKYJISIpHAsI NJI0CKOCTH

Ilpamas  nepnemouxyiapHa — NAOCKOCMU, — eCAU  OHA — NEePReHOUKVIAPHA — O8YM
nepecekanuumMcst npsImMuim, excauum 6 niockocmu (pucynok 2.50a).
3 Ce

B,

N\ — o

i
4, ¢,

a 6
Puc. 2.50. ITocTpoeHue mpsMoi nepreHUKyISIPHON TNIOCKOCTH
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[Ipsamoli yron mnpoenupyercss B HaTypajJbHBIH pa3Mep, KOrJa OAHa €ro CTOpPOHa
napajuleNibHa IJIOCKOCTH Tpoekuuil (pucyHok 2.500), mo3TOMy JOCTaTOYHO B IUIOCKOCTH
MIPOBECTH TOPHU30HTANL U (POHTAaNh M K HHMM BOCCTaBUTh INEPIEHIUKYJSP, TaK KaK OTH
IpsIMbIE, IPOBEAECHHBIEC U3 OJHON TOYKH, IPEICTABISIOT INIOCKOCTb.

CrietoBaTeNBHO, A7 TOTO YTOOBI BOCCTABUTD IEPIEHANKYIIAP K ITIOCKOCTH, HEOOXOIUMO,
9TOOBl €ro TOPU3OHTANIbHAS MPOEKIHSA ObUT NEPIeHAUKYJSpHAa TOPU30HTAIBHOW MPOEKLHH
TOPU30HTANH, a (ppOHTaNbHAS MPOEKLH OblIa MEPIeHIUKYIApHAa K QPOHTAIBHON NPOCKLIUH
¢ponTanu (pucynok 2.51).

3Has, KaKk HAWTH HanpapJeHHE MPOEKIHMH NEepIeHIUKYJIpa, MOXKHO pellaTh 3aJaddl Ha
HaXOKACHHUE PACCTOSHHUSA OT TOYKH J0 JIFOOOH IIIOCKOCTH.

\‘Q‘ 8,
\

N

A
Puc. 2.51. ITocTtpoeHue npsMoi NepHeHAUKYISIPHON TIIOCKOCTH
KouTtposabHble 3a1aHus

1. lafiTe onpeneneHue IByM MapajieabHBIM INTOCKOCTSIM.
58



2. Kak HaiiTH TOUYKY HepeceueHH s MPSIMOH C MIOCKOCTHI0?

3. Kak HaliTu IMHUIO IepeceUeHus IByX INIOCKOCTEH?

4. Kak HaliTu pacCTOsSHUE OT TOUKHU 0 MJIOCKOCTU?

5. JlaiiTe onpeieliCHUE IBYM MEPECEKAIOIIMMCS TIOCKOCTSIM?

6. Uto Takoe nepreHuKysp K INIOCKOCTH?

7. HMawma rtrockocth a(1234) (pucynoxk 2.52) w mpsmas AB, TepHeHAUKYISIpHAas
TOPU30HTAIBFHON IUIOCKOCTH TpoeKuuil. OmpenenuTh TOUKYy MepecedeHHus mpsMoil AB ¢
IUTOCKOCTBIO 4.

Pewenue. 3akmouaeM mpsMyl0 AB B TOPH30HTAJbHO IPOCHUPYIOUIYIO IUIOCKOCTB.
HaxoauM ropn3oHTanbHYIO MPOEKIHI0 JTHHUH 1epecedcHns MiN; a 3aTeM ¢ moMOIIbIo JTMHUH
cBsi3u  (poHTaneHyto mnpoekiuioo M,N,. OmnpezpenseM QpOHTaNBHYI0 TPOEKIHI0 TOYKH
nepeceuennss K. [opusoHTanpHas npoekuust K; Oyaer coBmajaTh C TOPU3OHTAILHOM
MpoeKIuen mpsiMont A1B8;.

2,

Puc. 2.52.Bompoc 7. [Toctpoenne npsMoi mepreHANKYIIPHON TNIOCKOCTH

8. Jlaus! ponTaIbHO Mpoerupyromias mwiockocTs a (ABC) n touka D. Onpenennutsd
paccTosHKEe OT JAHHOM TOYKHU JI0 IIOCKOCTH (PUCYHOK 2.53).
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Pewenue. ITnockocts a (ABC) dpoHTansHO npoeuupyromas, noaroMmy paccrosuue D,K;
npoeuypyeTcss Ha (POHTANBHOM IUIOCKOCTM NPOEKLUWH B HAaTypalbHBIH pa3mep, a
TOPU3OHTaJbHAS MPOEKLUs OylIeT B BUIE NPSAMOM, Mapayie]bHOW OCH INMPOEKIUH, TaK Kak
h.lT, a f copmagaet ¢ GpoHTATBHOI MPOEKIMEH TIOCKOCTH.

9. Jlana mmockocts a(ABC) 1 Touka D, (prcyHok 2.54). OnpeneuTh pacCTOSHUE OT
Touku D 110 miockoct a.

Pewenue. [TpoBouM B INIOCKOCTH TOPH30HTAIb ¥ HPOHTAIIB.

[IpoBoguM TOPH3OHTANBHYIO MPOEKLHMI0 HeplneHAMKyIipa D; mnepneHIukyIspHO
TOPU30HTATBHOMN MIPOSKIMU TOPU30HTAIIH.

[lpoBoguM (QPOHTANBHYIO TNIPOCKLIHUIO MepIeHIuKylsipa D, NepneHIuKyIIpHO K
(pOoHTATBHOM NPOEKINH (PPOHTAIIH.

3akiroyaeM MEpHeHUKYISp BO (PPOHTANBHO MPOECHUPYIOUIYIO IUIOCKOCTh f§ U HaXOJIUM
muHHO Tiepecedenus 1 2 miockocteit a u f. OnpenenseM (poHTaIbHYIO Hpoeknuto 1,2, u ¢
TIOMOIIBIO JIMHUH CBSI3M HaXO/UM €€ TOPU30HTAIBHYIO MTPOEKIUio 1,2;

[Ipu nmepecedeHUr rOpU30HTAIBEHON MPOEKLUUH MeprneHauKynsapa D;, ¢ ropu3oHTaIbHOM
npoeknmed 1,2, MOMYYHMM TOPH3OHTANbHYI NpOeKIuio K - TOYKH HepeceyeHHs
HEePICHANKYJIISIPa C TNIOCKOCTBIO @, K, HAXOIMM € MOMOIIBIO JTUHHH CBSI3H.

Haxonum HaTypanbHbIi pasmep neprneHaukyisipa DK.

D,

hy

Ay

Puc. 2.53. Bomnpoc 8. OmnpeiesieHue paccTOSIHUSI OT TOUKH JI0 TUIOCKOCTH
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%

Puc. 2.54. Borpoc 10. Onpenenenne pacCTOsIHUS OT TOYKH /10 TNIOCKOCTH
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3. NTOBEPXHOCTHU

I'paduueckas NOBEPXHOCTb, OTHECEHHAs K 3EMHON IOBEPXHOCTH, Ha3bIBACTCA
monoepagpuueckoii (pucyHok 3.1a).

[ToBepxHOCTH TeOMETpHYECKHE MOTYT OBITh 00pa30BaHBI JBMKCHHEM B IPOCTPAHCTBE
NIPSIMOM WJIM KPUBOH JIMHUH, KOTOpas Ha3bIBaCTCI 06paszyiowel.

ITo dopme oOpasyromieii MOBEPXHOCTH HENATCA HA JuHellyamsvle, KOTAa oOpasyromen
cayxut npsmast (pucyHok 3.10), W Heauwetiuamvle Korma oOpa3yromiedl CIyXHT KpHBas
(pucynok 3.18).

Ilo 3akoHy ABWXEHUS OOpa3yIOLIMX MOXKEM HMETh IOBEPXHOCTH € IIOCTYHATEIbHBIM
IBI)KCHHEM, C BpAIIAaTeNIbHBIM JBIDKCHHEM - HOBEPXHOCMU 6pAUjeHUsi, ¢ BHHTOBBIM
JBIDKECHUEM - GUHINOGbIE HOBEPXHOCTIUL.

[lo mnpusHaky pa3BepThIBaHHS MOBEPXHOCTH MOTYT OBITb pasgepmviéaeMviMu |
HepazeepmuléaeMblMu.

[lo mnpu3Haky HampaBisIOIUX, KOTOPBIE MOTYT OBITH JIOMAHBIMH, INPSIMBIMH HIIH
KPHUBBIMH, TIOBEPXHOCTH MOTYT OBITb ZPAHHbIMU WA KPUGLIMUL.

YacTbh NpOCTPAHCTBA, OTPAaHUYEHHASI CO BCEX CTOPOH MOBEPXHOCTBIO, HA3BIBACTCS MeEAOM.

PaccMOTpHM [BE TPYIIIBI T MHO20SPAHHUKY U Med 8PAUEeHUS.

] ~

L

Puc. 3.1. [ToBepxHOCTH

3.1. MpoeunpoBaHMe MHOrorpaHHMKOB

MHOTOrpaHHUKOM Ha3bIBa€TCS TeJ0, OrPaHMYCHHOE IUIOCKMMH MHOI'OYTOJIbHUKaMH.
MHOrorpaHHuK, JiBe TPaHH KOTOPOTO PaBHbI U MapajlielibHbl, a OCTAJIbHBIC TIEPECEKAOTCS 10
napajuie]bHbIM NPSIMbIM, Ha3bIBaeTCs MPU3MOM (pucyHok 3.2). Ha3zBaHue mpu3Mbl 3aBHCHT OT
TOr0, Kakol MHOTOYTOJIbHUK JIC)KUT B €€ OCHOBaHHH, €CII TPEYroJIbHUK, TO M IpU3Ma
HAa3bIBACTCSl MPeyeoabHOll, €CIH YETHIPEXYTOJNbHUK, TO TNpU3Ma OYAET uembipexy20ibHoll.
[Mpnu3ma, ocHOBaHHMEM KOTOPOH CIY)XHT MNapajuleorpamM, HasbIBAeTCS HaApaLieNenunedoM.
[IpssMoyroNBHBIN Tapajienenume], Bce TpaHd KOTOPOTO pPaBHBI MEXIY COOOH, Ha3bIBaeTcs
Ky6oM.

MHOTrorpaHHHUK, O/IHA TPaHb KOTOPOTo, Ha3biBaeMasi OCHOBAaHHEM, €CTh MHOTOYTOJIbHHUK, a
OCTaJIbHBIE TPaHH TPEYTOIHHUKH C OOIIEH BEPIINHOM, Ha3bIBACTCS nupamudot (pucyHok 3.3).
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Puc. 3.4. TIpuMep npoenupoBaHus YeTHIPEXYTOIbHOM MPHU3MBI Ha INIOCKOCTH NPOEKIUH

Ha 10601 nosepxnocmu MO2iCHO HAUMU NPOEKYUU MOUKU, eCau 3a0aHad OOHA U3 HUX.
Hanpumep, Ha rOpU30HTANIBHOM MPOESKIUK NUpaMubl (pUcyHOK 3.6) naHa mpoeknusi Ly Touku
L. TpeOyeTcst HailTH (POHTATIBLHYIO MPOCKIIUIO JAHHON TOYKH.

Kaxxmas Touka HaxoOAWTCS TMPH TOMOINM TMPSIMOHM, JieKamed B IUIOCKOCTH WIN
oOpasyroliei, Tak KaK TO4Ka, MPUHAJJIeKaIasl IJIOCKOCTH JISKUT Ha JIMHUH, TPUHAJICKAIIEH
JIAHHOM IIJIOCKOCTH.
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Puc. 3.5. TIpumep mpoerupoBaHus MECTHYTOIFHON IPU3MBI Ha INIOCKOCTH IIPOSKIINH

Jlns  pemieHusi depe3 TOPHU3OHTaIbHYIO mpoekimioo L;, Toukn L  mpoBomum
TOPU30HTAIBHYIO MPOCKIHIO SiL; 1 HaX0auM ee (PPOHTANBLHYIO MPOCKIUIO Syl ,, MOCTe yero Ha
MPOEKIIMIO MPSIMOU MIEPEHOCHM MPOEKITHIO Ly ¢ TOMOIIBIO TMHUH CBA3M.

B P& Ao
¥

Puc. 3.6. [IpumMep npoenpoBaHus TUPaMHIBI

3.2. MNpoeuunpoBaHue Ten BpaleHUs

IIpencraBuM B mpocTpaHCcTBe Kakyro-HHOyab duHHI0O MN m OyzeMm ee Bpamiate BOKpYT
HenoBrkHOM mipsiMoii ON. Torza nuaus NM nipu Bpauienun o0paszyer MoBepXHOCTb, KOTOpast
Ha3bIBaeTCs IOBEPXHOCTHIO BpALCHHS (PUCYHOK 3.7a).

IIpsamas NO HasweBaercsi ocuio Bpamenws, a juHus MN HaspBaetcs obOpasyowet
MOBEPXHOCTH. [I7IOCKOCTh, TEpHEHAMKYJSIpHasT K OCH BpallEHHs, Mepecekasich C
MIOBEPXHOCTBIO BpAIllEHHs, JAaeT B CEYCHWH OKPYXHOCTb. Camas OoiblIas OKPYKHOCTb
Ha3bIBACTCSl 9KBAMOpPOM, CaMasi MayeHbKas - copiom. Jliobas cekymas IUIOCKOCTS,
MIPOXOJISIIast Yepe3 0Ch, Ha3bIBACTCS MEPUOUOHANLHOU NIOCKOCHbIO, & JINHUS €€ TlepecedeH s

64



C MMOBEPXHOCTBHIO BpallICHUSA - Mepuc)uaHOM.

MepuouaH

>

flapannens

Odpasyrouyas
2% 2

 Ixbamaop

Jcs Bpad@Hus \!Q_

Puc. 3.7a. [loBepxHOCTH BpallleHUS

Tena BpaIieHus - yunuHop, KOHyc, wap, mop.

[ToBepxHOCTH, 0Opa3oBaHHAas BpallleHueM Mpsamoit (4B) Bokpyr HenoasmxHoi# ocu (CO),
IepeMeIaroieiicss B MpOCTpaHCTBE MapaJuIeIbHO JaHHOM MPSAMOM U NepeceKkaroIielt pyu 3ToM
kpuByro nuHIIO MN, HasbIBaeTcsl yununopuueckol NMOBEpXHOCTHIO. [IpsiMas AB Ha3pIBaeTcs
obpasyioweit, a8 MN- nanpasnsiioweii (pucynok 3.76).

OuauHapoM Ha3pIBaeTcs TENO, OTPAaHWYEHHOE NWIMHIPHYECKOW IOBEPXHOCTHIO H
JBYMSsI, TApaJUICIIbHBIMU TNIOCKOCTSIMHU, HAa3bIBAEMBIMH OCHOBAHUSIMU.

Konuueckoii  nogepxnocmvlo Ha3bIBAa€TCSl IOBEPXHOCTh, OOpa3oBaHHAs JBIKCHHEM
npssMoi 4B, mepeMmemalomelcss B TPOCTPAHCTBE 4YEpe3 HEMOABIKHYIO TOYKY S U
nepecekatoeit kpuByto suHuto MN. Tlpsimas AB HaswiBaeTcsi obpazyioweti, muaust MN -
Hanpasnsaouell, a TO4Ka S BePUIMHON KOHMYECKOH MOBepXHOCTH (pUCYHOK 3.70).

Konycom Ha3pIBaeTcs Teno, OTpaHHYEHHOE YACThI0 KOHHYECKOH IOBEpXHOCTH U
IUIOCKOCTBI0, MepeceKkaroleil Bce o0Opasyromiue.

Cdepoii (mapom) Ha3bIBaeTCsl MOBEPXHOCTh, 0O0pa3oBaHHAs MHOXKECTBOM TOYEK
MIPOCTPAHCTBA, HAXOISIIMXCS HA PABHOM PacCTOSTHUH OT NaHHOM Touku. Cdepa MOKeT ObITh
oOpa3oBaHa BpallleHHEM OKPYXHOCTH BOKpYT anameTpa. LlenTp Bpamaromeiicss OKpy>KHOCTH
CIIYXUT IEHTPOM cepsl.

Top oOpasyercs BpalleHHEM OKpPYXHOCTH BOKPYI OCH, JeXalled B INIOCKOCTH
OKpPYXXHOCTH, HO HE NpOXOAasmiell udepe3 ee LEeHTp. B cimywae, korma och He Iepecekaer
00pa3yroIryo OKpYKHOCTb, T. €. KOTJla OHa HaXOAWUTCS BHE OKPYXXHOCTH, TO MOJY4aeTcs
OTKPBITHIHA TOP (KOIbYO).

I[IpoeuupoBaHue TeJ BpalleHUS HPOUCXOIUT TaK Ke, KAK U MHOTOTPaHHBIX
ten. CMOTps CBepXy Ha MNPSIMOW KPYTrOBOW IMJIMHIP C BEPTHKAIBHON OCBIO, BHJINM
KpYT, a crepeau u cOOKy MpsSMOYTOJIBHIKH.

Touky Ha TOBEPXHOCTH LIIMHAPA HAXOAAT C TOMOIIBI0 00pa3yIONUX U JIUHUN CBA3H.

I[IpoenupoBaHme MWPSAMOTO KPYroBOTO KOHYCa C BEPTHUKAIBHOW OCHIO
aHAJIOTMYHO NPOCUMPOBAHUIO NHpaMHUIbl. B OcCHOBaHMM KOHyca OyZeT OKpYKHOCTb, C
KOTOPOH ClleyeT HaunHaTh 4epTexk. Ecnm ochk KOHyca mepreHANKYJIspHa TOPU30HTAIBHON
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IUIOCKOCTH TPOEKINH, TOPU30HTalIbHAs NMPOeKuus OylneT B BHIE Kpyra, a GppoHTalbHas H
npoduiabHas -B BUJE TPEYTOJIbHUKOB C BEPIINHOMN S.

1 2

Puc. 3.8a. Konyc (a) u cdepa (6)

Ecnmyn Ha mOBEepXHOCTHM KOHyca JlaHa OJHA TMPOEKIMsl TOYKH, TO 4epe3 Hee IMPOBOJIUM
00pa3ymollyo, COCAWHSIONIYI0 OCHOBAaHWE C BEPIIMHOW, M, HAWIS BCE TPU MPOEKIUH
00pasyroliiei, IePeHOCHM Ha Hee C MOMOIIBIO JIMHHIA CBSA3W MPOCKIMU JaHHOW TOYKU. BmecTo
o0Opasyromeld MOXXHO IPOBECTH BCIOMOTATENBHYIO Mapaliellb W C €€ MOMOIIBI0 HAaWTH
MPOCKIUU TOYKH.

[Tap mpoenupyercs Ha BcCe IUIOCKOCTH MPOEKUMHA B BHUIE PAaBHBIX OKPYKHOCTEH
OAMHAKOBOTO panguyca. Camas Oonbmias OKPYXXHOCTb - 9K8amop, KOTOPBIA Ha
TOPU30HTAIBHYIO ITUIOCKOCTh MPOCKIMU MPOCHUPYETCs B BHJAC Kpyra, a Ha (GpOHTAIbHYIO
IUIOCKOCTh NMPOEKUHUHU B BUAE NPSIMOU JUHUH, MapalieNbHOW ocu npoekuuit OX.

Mepuouan AFB mpoeuupyercs Ha (QpOHTAIBHYIO IUIOCKOCTh NMPOCKIUN B BHJE
Kpyra, a Ha TOPU30HTAIBHYIO INIOCKOCTH MPOEKINH B BUAE MPSIMON JHHUU. Bcakoe ceueHue,
napanienvHoe  IKeamopy, Oyoem npoeyuposamvCs HA - 20PU3OHMALLHYIO  NJIOCKOCMb
npoexyuti 8 gude OKPYHCHOCMU.
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Puc. 3.86. Konyc

0, 7,
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> o 4'0_@'

Puc. 3.88. Top

IIpoenupoBanue TOpa, aHAJOTMYHO NpoelMpoBaHUIO Iapa. Ha ropusoHTanbHOU
IUIOCKOCTH MPOCSKIUH TOp U300pa3uTCs B BUJIC OKPYKHOCTH, Ha PPOHTAIBLHON M MPO(OUITBHOM

MPOCKIUAX I/I306pa3HTC${ KpaﬁHHe JICBbIC W 1paBbI€ IOJIOKCHUA 06pa3y}01111/1x €ro
OprX(HOCTeﬁ, COCAMHCHHBIC CBEPXY U CHU3Y NPAMBIMU JIMHUAMMU.
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Puc. 3.96. Cdhepa

KounTtposabHble 3a1aHus

1. Ha pucynke 3.10 nanbl oOmue Buabl GUryp, a moj HUMH HX M300pakeHHS B BHUIE
mpoekimii. Ha xaxaod ¢urype maHBl TOYKH, pACIOJIOKEHHBIE Ha WX TPaHAX.
[Ipoananu3upyiiTe NaHHbIE M300PKEHUS W OMPEACIUTE, KAaKOH YepTEeK COOTBETCTBYET TOM
WM UHOH (urype W Ha3oBHTe Kaxnyro. Ompenennrte MpaBWIBHO JIM HAWICHBI MPOEKINH
TOYEK, 33/IaHHBIX Ha HATJISAHBIX H300paKeHUAX.
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Puc. 3.11. Bompoc 2. IIpoeknuu Te BpameHus
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2. Ha pucynxe 3.11 naHpl pUCYHKH TeJ BpalICHUS, a O] HUMH YEPTEXKU ITHUX Tel.
Omnpenenure, Kakoe M300pakeHHWE Ha YepTeKe COOTBETCTBYET PHCYHKy. Kak HaiineHbl Ha
YyepTeke MPOCSKIMU TOYEK, JaHHBIX HAa PUCYHKAX Tel?

. UTo Takoe MHOTOrpaHHUK?

. Kakoif MHOTOTpaHHHK Ha3bIBACTCS MapaUICIICIIAIICIOM?
. Ot 4ero 3aBUCHT Ha3BaHWE MPU3MBbI WIN TUPAMUIBI 7

. Kakoit nunuaap HazpBaeTcs IpSIMBIM KPYTOBBIM?

. Kakoii koHyc Ha3pIBaeTCA MPSIMBIM KPYTOBBIM?

. Kax Ha moBepxHOCTH KOHYyCa 3a7aTh TOUKY?

. Kakas moBepxHOCTS Ha3bIBaeTcs chepoir?

10. Kax HaifTn Ha MOBEPXHOCTH IIapa MPOCKINH TOYKH?
11. Kakast HOBEpXHOCTb Ha3bIBAETCSI TOPOM?

O©oo~NO Ol Ww
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4. AKCOHOMETPUYECKUE NMPOEKLUUAN

AKCOHOMETPHSI - TPEUECKOE CIIOBO "ocemepue", M3MEpEHHE IO OCSM.

Axconomempuueckoil npoexyuell ueypbl HA3BIGACMCA YCIO08HOE U300padceHue, Ko2oa
npedmem emecme ¢ OCAMU KOOPOUHAM NPOEYupyemcs Ha KAKyio-1ubo NI0CKOCHb
napannenbHelMu 1y4amy. JTa IIN0CKOCTh Ha3bIBACTCSI KAPMUHHOU.

[Ipoekuny, momydYeHHble Ha KapTHHHOW IUIOCKOCTH, Ha3bIBAIOTCS  GMOPUYHBIMU

npoexkyusmy. BTOpUYHBIE TPOCKUHUH MOTYT OBITh 2OPUBOHINANLHLIMU, DPOHMANLHLIMU U
npo@uIbHLIMU.

Puc.4.1. AkcoHOMeTpryYecKast MPOEKIHs

4.1. Bugbl akcOHOMETPUUYECKUX NPOeKL U

B 3aBucumocTH OT HaNpaBJeHUs NPOCUUPYIOWUX JIyUdeH 110 OTHOIIEHUIO K KAPTUHHOU
IUIOCKOCTH aKCOHOMETPUYECKHE MPOCKINH JeNIATCS Ha:

- NPAMOY20JIbHble TIPOSTUPYIOLIHE JTYIH EePIEeHINKYIIPHBI KApTUHHOHN IIOCKOCTH;

- KOcoy20/ibHble - TPOCIUPYIOIINE JIyYH HAaKJIIOHHBI K KAPTHUHHOM IJIOCKOCTH.

[IpsiMoyronbHBIE AKCOHOMETPUUECKUE MIPOEKIIUU JIENIATCS Ha!

- U3OMEMPUYECKYIO NPoeKyuro, KOTOpasi NMeeT eAMHbBIA MacIuTad 1y BCeX Tpex oceif;

- QuMempu4ecKyio npoexyuio, IMEIONy1o, 0 IBYM OCSIM OJIMHAKOBBIE MACIITaOBbl, a IS
TpeThel ocH - 0coOBIi MacITao;

- MpuMempuyeckyo npoeKyuio, KoTopas UMeeT pa3Hble MacIITaObl IO BCEM TPEM OCSIM.

KocoyronsHble aKCOHOMETPHUYECKUE IPOEKITNH IEISATCS Ha!

- ppoHmManNbHYI0 U0 MEMPUUECKYIO,

- 20PU3OHMANLHYIO USOMEMPULECKYIO,

- ppoHmanbHy10 OUMEMPUUECKYIO.
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Jis Bcex BHIOB aKCOHOMETPHUYECKHX IMPOCKIHUI HEKOTOpBIC MpaBWIa B MOCTPOCHHU
yepTeka OyIyT OJUHAKOBBIMU:

- 1I0OOMY Uepmedicy 8 AKCOHOMEMPUYECKUX NPOEKYUSX O0IIHCEH NPEOULeCTNBOBANTL YEePIEiC:
BbINONIHEHHBII 8 OPMOOHANLHBIX npoekyusx (PUCYHOK4.2);

- 0cb Z. npoeyupyemcsi 6ce20a 6EPMUKAILHO;

- 6Ce uzMepeHUst OeNarmcs MOLbKO HO OCIM ULU NAPALLETbHO OCSIM;

- 6ce npsivMble TUHUL, RAPALIETbHbIE MeNCOY CODOU U NAPATIIETbHbLE OCIM CUMMEMPUU HA
OPMO2OHATILHOM Yepmedce, OCMAalOMcs NAPALIeAbHLIMU 6 akconomempuu (pUCYHOK 4.2).

L LoENE e RN LI SN

Puc. 4.2. AkcoHoMeTpuyeckas IpoeKIHs (M30METPHsI)

Puc. 4.3. TIpsiMoyroJsibHast ©30MeTpUYECcKast MPOEKIUsI (H30METPHs)

Ha geprexe (pucyHok 4.7) naH mpuMep NOCTPOCHHUS B aKCOHOMETPUUYECKOH MPOEKLUH
¢Gurypsl nsTHYronbHUKA. BHavane oueHb TOHKMMH JIMHHSAMH CTPOSIT BTOPHUYHYIO ITPOEKIUIO
MSTUYTONBHUKA. 3aT€M M3 KaXKAOW TOYKU MPOBOJST BEPTUKAIBHBIE NPSIMBIE, MapajieibHbIe
ocu Z, W Ha HUX OTKIAQABIBAIOT BBICOTY KaXJIOH TOYKM C (PPOHTANBHONH NPOEKIUH

OPTOT'OHAJIBHOI'O YE€PTEKa.
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B pesysbrare mpoeUpoOBaHUs KOOPAWHATHBIX OCEil HA KAPTUHHYIO MJIOCKOCTH IO OCSAM
OygeT HMeTh MeCTO HEKOTOpoe HCKaxkeHHe. [lokasaTeneM WCKaXKEHHs Ha3bIBaeTCs
OTHOIIICHHE AKCOHOMETPHUIECKOr0 MacIiTada K COOTBETCTBYIOIIEMY HATYPAIBLHOMY.

7
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Puc. 4.4. IIpsmoyronbHas AUMETpUICCKAs MPOCKIHS (AUMETPHS)
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Puc. 4.5. KocoyronsHble H30METPUIECKHE TPOCKIINN (M30METPHS)
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Puc. 4.6. KocoyronpHas aumeTpudeckasi mpoeKuus (IUMeTpHs)

D!

5, [!

A,
Puc. 4.7. IIpumep mocTpoeHUs MPSIMOYTOIBHOIN H30METPHH

4.2. MpsAmoyronbHble aKCOHOMETPUYECKUe NPoeKLun

Hawubosee npocTa B MOCTPOCHUH UZOMEMPUUECKAS NPSMOY20TbHASL NPOEKYUSL, UMEIOULUsL
eounvlil Koaghpuyuenm uckascenus no ecem mpem ocam (pucynku 4.2, 4.3, 4.7).
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AKCOHOMETPHYECKHE OCH HAMPABJICHBI M0]] OANHAKOBBIMH YIJIAMH K KapTHHHOM IIOCKOCTH, a
HA KApTHHE HATPABICHBI 110 OTHOIICHHMIO APYT K Apyry mox yriaom 120°. Eciu 0603HaunTh
KOS HIMEHTH! HCKAXKEHHS TI0 AKCOHOMETPHUECKHM OCAM depes K, m, n, 1o k% + m? + n° =
2. TlpssMoyToibHAs H30METPHUYECKas MPOCKIHS HMEeT SAUHbIA MaciuTad s Beex oceit K = m =
n. Torga B NpsIMOYroNbHOM H30MeTpUH KOA(PQUIMEHTH MCKaKCHHS 10 aKCOHOMETPHYECKHUM
ocam: 3k* =2,k =0,82.

Jnst ynoOcTBa TOCTPOSHHS IO BCEM OCSIM KOOPIMHAT MPHHATO OTKJIaIbIBaTh
HaTypaJbHBIE pa3Mephl, IpUBEICHHBIC K KOA(POUIMEHTY UCKakeHUs paBHoMy 1.0 (emunme),
TOTZa BCS M30METpUIECKas MPOCSKIHs OyaeT yBenudeHa B 1.22 pa3a. 9To 0COOEHHO BaXKHO IIPH
MOCTPOCHHUH OKPYXHOCTH B U30METPUH.

Tabnuua 5.1
H300paskeHne OKPYKHOCTH B MPSIMOYT0JIbHOM H30MeTPHH.
Ko3dPpuumeHTbl HCKaKeHUH 110 O0CAM.

Ocu >anuica UCTHUHHBIC KO3()DUIIUCHTHI MIPUBEICHHBIC KO (DHUIIUCHTHI
HCKAKCHUMN HCKaKCHUM

mo ocim X, YuZ 0.82 1

0oJIbIIAas OCh BJLIMIICA 1 1,22

Majas 0Chb DJIIHUIICA 0,58 0,71

OKpY>KHOCTh B M30METPUU M300pa)kaeTcsi SIUIUIICOM, TIPH 3TOM €ro OoJjblias OCh paBHA
1.22 nuamerpa okpyxkHocTH, a Manas — 0.71 muamerpa okpyxkHoctH. Ha pucynke 4.8
MIPUBENICHBI TIOCTPOCHUSI OKPY)KHOCTH B M30METPUH M INPAKTHYECKHE CIIOCOOBI MOCTPOCHUS
JUIMICOB C TOMOLIpI0 LUPKyns. Clenyer MOMHHUTH, 49TO (opMa d>JUIMICAa CBA3aHA C
IUTOCKOCTBI0, B KOTOPOH OH PAaCIONIOKEH: MAIAsL OCb JJIUNCA PACNONA2AEMCA NO HANPAGIEHUIO
ocu 8pawjeHust OKpYICHOCMU (NaparienbHo OCU KOOpOuHam, He Jedcawel 6 Ni0CKOCmu
OAHHOU OKPYHCHOCMUL), A OOLULAS OCb INNUNCA 8Ce20a NePREeHOUKVIAPHA MATOU OCU.

122

Puc. 4.8a. Crioco0bl MOCTpOCHUS OKPY>KHOCTH B MPSIMOYT'OJIEHON M30METPUH
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Puc. 4.86. Crioco0bI ocTpoeHHst OKPYKHOCTH B TIPSIMOYTOJIEHOI H30METpHH

B npamoyzonvnoti oumempuu och Z Tpoenupyercs BEPTHKAIBHO, OCh Y TOA YIioM
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41%25' k TOPU30HTAIBHOW NPSIMOM, NMPOBEIEHHOW 4Yepe3 OCHOBaHWE OcU Z, oCh X IOJ
yrnom 7° 10" (pucynox 4.4).

Taoauua 5.2
H300parkeHue OKPYKHOCTH B MPSIMOYT0JIbHO IUMETpPHH.
Ko3¢¢pummenTs! HCKkasKkeHNH 10 0CSIM.

WUCTUHHBIE KO PUINCHTHI TIPUBEICHHBIC
HCKa)KeHUH K03 hUIIHEHTHI
HCKaXCHUHU
mo ocsm X, Z 0,94 1
mo ocu ¥ 0,47 0,5
OoipIIast 0Ch DININAIICA 1 1,06
Maliasg OCh DJUIMIICA IS 0,330 0.35
TOPU3OHTAIBHOTO U
npo(QUIBLHOTO AIJIUICA
Mallasg OCh DJUIMIICA IS 0,9 0.95
(GpOHTANBHOTO AJIIUIICA

OKpy>KHOCTh B JUMETPUH U300pakaeTcst 2JUIUIcoM (pUCYHOK 4.9a).

4.3. KocoyronbHble aKCOHOMeTpU4YecKue nNpoeKkumnmn

B xocoyeomvroti ghponmanvrou usomempuueckou npoexyuu (pUCyHOK 4.5a) O BceM OCSAM
OTKJIaJBIBAIOT HATYPAJIbHBIC pa3Mepbl 0€3 KaKuX-Tn00 NCKaKCHHUH.

OKpy>XKHOCTH, JIeXKallie B INIOCKOCTSX, HapajuIeIbHBIX (POHTAIBHON INIOCKOCTH
MPOEKUHH, MPOSHUPYIOTCS HAa KapTHHHYIO IUIOCKOCTh B BHJIE OKPYKHOCTH. OKpY:KHOCTH,
JexKal|e B IUIOCKOCTSX, NapajulebHbIX TOPU30HTANBHOW M NPOQUIBHOH IJIOCKOCTSIM
MPOEKITHHA - B BUJIE SILTAIICOB (pHUCYHOK 4.90).

B rocoyzonvhotl 2opuzonmanvrotli uzomempudeckoi npoexyuu (pUCyHok 4.56) mo BceM
0CSIM OTKJIQJIBIBAIOT HATypalibHbIE pa3Mepbl 0€3 KaKUX-THM00 NCKaKEHU.

OKpY>KHOCTH, JeXallhe B IJIOCKOCTSX, MapauielIbHbIX TOPU30HTAIBHOW IUIOCKOCTH
MPOEKINH, NPOCHUPYIOTCS HAa aKCOHOMETPHUYECKYI0 IUIOCKOCTh MPOSKIMH B BHIE
OKPY)KHOCTH, a OKpPYXXHOCTH, JIEXKaIlde B IUIOCKOCTSX, MapajuleNbHBIX (POHTAIBHON W
npodHUIBHON IOCKOCTSM MPOEKIMH - B BUjIe 3Jutuica (pucyHok 4.10a).

B xocoyzonvnoil hponmanvroti oumempuueckoi axconomempuu (pucynok 4.6) mo ocsam
X ® Z OTKJTaJpIBAIOT HATYpallbHBIE pa3Mephl, 1o ocu Y kodgdummeHT uckaxenus 0.5.

OKpYy’>KHOCTH, JIeXallhe B IUIOCKOCTSX, MapajljiesIbHbIX (POHTANBHON IJIOCKOCTH
MPOEKIHH, NPOSHUPYIOTCS Ha aKCOHOMETPUYECKYI IUIOCKOCTh B BHAE OKDPYKHOCTH.
OKpY)XHOCTH, JIeXalllie B IUIOCKOCTSX, MapajlleNbHbIX TOPU30HTAIBHOW ¥ NpOdUILHON
IUTOCKOCTSIM MPOEKIUH, B BH/IE ITHICOB (prucyHOK 4.106).

OXpYyXHOCTh B aKCOHOMETPHUHU MOXKET OBITh MOCTPOCHA MPH MOMOIIU CeTKH. B

9TOM CITy4ae OKpPY>KHOCTB JISTIMM Ha /1 YacTel, CTPOUM CETKY M BIIMCHIBAEM JJLIUIIC (PUCYHOK
4.11).
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Puc. 4.96. [TocTpoeHne OKpY>KHOCTH B KOCOYTOJIbHOM (hpOHTANBHOM H30METpUHU
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Puc. 4.1006. [loctpoeHre OKpYKHOCTH B KOCOYTOJIbHOW ()POHTATILHON AUMETPHUI
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Puc. 4.11. TTocTpoeHne OKPYKHOCTH TIO CETKE
4.4. AkKcoHoOMeTpUYeCcKUue NpoeKunm Nockux curyp
Ha geptexe (pucyHok 4.12) nan mpuMep MOCTPOCHHS IJIOCKOH (GUIYpHI, mapaieabHOI

¢bpoHTaNBEHONH MIOCKOCTH Hpoekimil. CrnpaBa MOCTPOCHO H300paXKEHHE B MPSMOYrOJIBHOI
H30METPUH.

B'
Ay 52
Dz 4]
A,=D, B, =,

D =A]
Puc.4.12. TIpumep noctpoenus usomerpun miockoit uryper ABCD//II,

4278,

4l
Puc.4.13. TIpumep noctpoeHus uzomerpuu miockoit purypst ABCD//TTy
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ABCD// 1, ABCD//T1y
Puc.4.14a. TIpumep MOCTPOCHUS TUIOCKUX (UTYP B MIPSAMOYTOIHHON TUMETPHH.

0275 32’

1 _ nt
Puc.4.146. Ilpumep noctpoeHus miockux Guryp B npsmoyroibHoi numerpuu ABCD//Tl;

4.5. AKcoHOMeTpuYeCcKue NpoeKLmn reoMeTpuIecKux Ten

Ha pucynke 4.15 mnoka3aHo NOCTpOEHHE aKCOHOMETPHUYECKOTO W300paXeHUs B
MPSMOYTOIBHON M30METPUM IIECTHYTOJbHOM MPH3Mbl. AKCOHOMETPHUYECKHE OCH IIPOBEICHBI
[0 HIKHEMY OCHOBaHMIO. CTpPOMM BTOPHYHYIO MPOCKIMIO OCHOBaHMA, a 3aTeM Ha
BEPTUKAJIBHBIX MHPSAMBIX OT KaKJOH BEPHIMHBI OTKJAJIBIBAEM BBICOTHI Hpu3Mbl. Ilomyunm
BEpXHEC OCHOBaHME Npu3Mbl. Ha 3ToM ke uepreke IOKa3aHO, KaK HAaXOAWUTh TOYKH Ha
MIOBEPXHOCTH TeJla

Ha pucynke 4.16 naHo mocTpoeHHE INECTUYTOJIFHOH NUpaMHUIbl B IPSIMOYTOJIbHOM
nuMmerpun. BHavane cTpouM BTOPHYHYIO MpOeKIuio ocHoBaHuS A1B1CiD:F;, a 3aTtem ot O,
LEHTpa OCHOBAHMA, Yepe3 KOTOpPOe MPOXOJSIT aKCOHOMETPUUYECKHE OCH, IMPOBOAUM
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BEPTUKAJBbHYIO MIPSAMYIO U Ha HEH OTKIIaAbIBaeM BeIcOTy OS, COINIacHO UepTexy.
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Puc.4.15. Iloctpoenue npu3Msl B IPSIMOYTOJIBHOW H30METPUU

£ £

Puc.4.16. Iloctpoenne nupaMuibl B IPIMOYTOJIBHON JUMETPUU
Ha pucynke 4.17a. 1aHo nocTpoeHne NWINHIPA C BEIPE3aMH B IIPSIMOYTOJILHOM
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u30MeTpHuH. BHauane cTpouM BTOPUYHYIO IPOCKIIMIO OCHOBAHUS B BHJIC JUIUIICA, 3aTeM OepeM
MIOJIHYIO €T0 BBICOTY U JIeJIaeM BBIPE3KH COTJIACHO YepTexxy. BHauane naxonum muHuio AN,
3areM onyckaeMcs Huxe U Haxoaum JuHuu CK u CD u norom Haxonum BF u FE.

A, Vs

- &

Puc.4.17a. [Ipumep TOCTPOCHUS MIIMHIPA B IIPSIMOYTOIFHON H30METPUHN
A
‘ X

Puc.4.176. IIpumep mocTpoeHust KOHyca BO (pOHTAIBHON AUMETPHN

Ha pucynke 4.170. nokazaHo MOCTPOEHHE MPSIMOTO KPYroBOTO KOHyca BO (DPOHTAILHOM
IUMeTpuH. BHavae cTpouM BTOPUYHYIO IIPOEKIHI0 OCHOBAHHMS, 3aTEM BBICOTY.

Ha pucynke 4.18 nanbl JiBe MPOEKLUH HIapa U €ro aKCOHOMETPUUYECKOe M300pakeHHe B
NPSIMOYTOJIbHON M30MeTpuH. J{Jisi HAarJISIHOCTH JIaHbl [Ba dTana ero nocrpoeHus. Ha nepsom
JTare MOCTPOCHBI TPH JJUTUICA, 3aMCHEHHBIC OBajlaMH, IapallielbHBIC TOPU30OHTAIBHOM,
(pOHTATBHON U POPIITHHON TIOCKOCTSIM.

3arem Uit OOJNBINEH HATISIHOCTH, YTO 3TO IIap, BeIpe3aHa 1/8 4acTh W MOKa3aHO, Kak
ClelyeT ITPUXOBATh MaTepPHall B pa3pese.
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Puc.4.18. [TocTpoenue mapa B IpIMOYTOJIbHOW U30METPHUN

Har. JIAAHOC IMOCTPOCHUEC TOpa B aKCOHOMeTpPI‘IeCKOﬁ MNPOCKIUU I10 3aJAaHHOMY JUAMETPY
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BEITIOJIHEHO Ha pucyHKe. 4.19. B 0CHOBY mOCTpOeHHS MOJIOKEHO BpalieHue chepbl BOKPYT OCH.
BHauasie cTpoum och MOBEPXHOCTH B BHJIE dJUIMIICA (OBaja), a 3aTeM PaJAnycoM 00pa3yrolen
chepbl TPOBOAMM OKPY)XKHOCTH, PABHOMEPHO pacroyiaras WX TI0 HampaBisomei. s
n300pakeHHs KOJIbLA MPOBOMM ILTABHYIO KAaCATEILHYIO KO BCEM OKPYKHOCTSIM.

Puc.4.20. [TocTpoeHue rpyIsl TeOMETPHYECKHUX TEJ B IPIMOYTOIBHON H30METPHU

KOHTpOJ’lLHLle BOIIPOCHI

1. Ha xakue BHABI [ENATCS aKCOHOMETPHUYECKHE NPOEKIHMM B 3aBUCUMOCTH OT
HaTpaBJICHUS Tydeit?

2. Ha xaxue BUJIBI IeIUTCS IPSIMOYTOJIbHASI aKCOHOMETPUYECKast HPOSKIHs?

3. Ha xakue BUIBI IeIUTCS KOCOYTOJIbHASI aKCOHOMETPHS?
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4. Yto 0011ero npu NOCTPOSHUH TOTO MJIM APYTOTO BUJIa aKCOHOMETPHYECKOH IPOSKIMH?
5. UeM 3aMeHSETCS SIUIMIIC B aKCOHOMETPUH?

6. B uem 3akimo4aeTcs criocod OCTpOeHUsI OBajla IPU 3aMeHe dJuTUIca?

7. Kak mpou3BOANTCS IITPUXOBKA B aKCOHOMETPUUECKHUX MPOCKIUAX pa3pe3oB?
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5. MIPEOBPA3OBAHME NPOEKLMA

3a7a4n HauepTaTEIILHON reOMETPUN MOXKHO Pa3JIeNIUTh Ha HO3UYUOHHbIE U MEeMPUiecKue.
B nosuyuounvix 3aoauax mpebyemca naimu noiodcenue eeomempuieckux ¢gueyp. Hampumep,
HaAWTH TOUYKY MEpeceyeHus! NPsIMOI C MIIOCKOCTBIO, HAWTH JIMHUIO MEpPECEeYeHHs IIOCKOCTEH,
MIOBEPXHOCTEH.

B mempuueckux 3adauax mpebyemcsa Haumu HAMypaibHble Pa3mepbl 2e0MempuiecKux
¢@ueyp. Hampumep, HailTm [UIMHY OTpe3Ka, BEIWUYMHY YIWa, pa3Mepsl IUIOCKHX (QUryp,
MOCTPOUTD Pa3BEPTKY HOBEPXHOCTH.

[Ipn pemeHnN METPUIECKUX 3aa4 HOJIB3YIOTCSI CIIOCO0aMU NMPeoOpa30BaHMs MPOSKIIUH:
croco0oM 3aMeHBI TNIOCKOCTEH IMPOEKINi B CIOCOOOM BpAIICHHS.

5.1. Crioco0 3amMeHBI IJIOCKOCTel MpoeKnmii

B »TOoM crmocobe monokeHrne (QUTYpPHl OTHOCHTENBHO IUTOCKOCTEH MPOEKIHH OCTaeTCs
HEU3MEHHBIM, M3MEHAETCS MOJOXKEHHE OOHOM W3 TUIOCKOCTEH MPOEKIUH, HpU 3TOM
3aMeHsieMasd IUIOCKOCTh OCTAaeTCs B IIOJIOKEHUM, IEPHEHANKYISIPHOM K He3aMEHsAeMOU
IUIOCKOCTH.

3aMeHuM (QPOHTATBHYIO IJIOCKOCTh MPOEKIUil /7, Ha HOBYIO IUIOCKOCTH 14, Tipu 3TOM [l
L I1;. Torna koopauHaTa Z octaeTcs mpekHed (pucyHok 5.1).
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Puc.5.2. Tlpumep 3ameHbI TUIOCKOCTH /1) HA HOBYIO TUIOCKOCTD 75, IIs L IT,.
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IIpu 3amene mockoctu /1, Ha 1, OT HOBOH OCH OTKJIQABIBAETCS PACCTOSHUE, PaBHOE
PacCTOSHHUIO TOYKH OT TOPU3OHTAJIBHOW IUIOCKOCTH MPOEKLUH — 3T0 Bhicota Touku Z. [Ipm
3aMeHe TOPH30HTAJbHON IUTOCKOCTH Mpoekiuil [1;, Ha [ls OT HOBOM OCH OTKIAJIbIBAaIOT
paccTosiHue VY, paBHOE pacCTOSHUIO TOUKHU OT I15.

Pucynox 5.2 - mpu 3aMeHe TOPH30HTAJIHHON IUTOCKOCTH TpoeKnuid [, Ha HOBYIO
IUTOCKOCTh /15 KOOpIuHATa ¥ ocTaeTcs HEM3MEHHOMH, T. €. PACCTOSHUE TOYKH OT (PPOHTAIBHON
IUTOCKOCTH MPOeKIui [/, HE M3MEHHUTCSI OT TOTO, YTO OHA OyAET MPOCHHPOBATHCS HA HOBYIO
IUIOCKOCTh, TaK KaK HOBas IUIOCKOCTh [I5 OCTaHETCA B IIOJIOKCHUH, TEPICHIUKYIIPHOM
(b poHTaTBHOI MI0CKOCTH TIpoekmuii 115 .

3aoaua 1. TIpsmyto 00IIETO MOIOKEHHS TPE0OPa30BaTh B MPSIMYIO, TapaJUICIBHYIO OTHOMN
U3 IUIOCKOCTEH MPOESKIMiA, HAUTH HATYPANbHYIO JNIHMHY NpIMoil AB (pucyHok 5.3).
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Puc.5.3. Onpenenenue HaTypaabHOW BETUYMUHBI OTpe3ka AB.

Ilpu pemieHnu 3agadu HOBYIO IIJIOCKOCTH [/, CTaBSIT B IIOJIOXKEHHE, IMapajuleIbHOE
OTpe3Ky AB, HOBYIO OCb NPOEKLHUI pacrojaraioT HapaulelIbHO TOPHU30HTAIBHON MPOEKIHU
npsmoi. Eciin onHa npoeknys npsiMoi NapaijieslbHa OCU NPOEKLUi, TO Apyras €€ IMpOoeKLus
OylneT HaTypaJibHOM JUIMHON. 3areM MpOBOJMM OT TOPH30HTAJIBbHOW MPOEKIUH MpsMbIE,
MePIICHANKYJIApHbIE HOBOM OCH Mpoekiui. Ha 3Tux mpsMBIX OTKIaabIBaeM KOOpAMHATY Z
(paccrosiHue OT cTapoil OCH NPOCSKUWH A0 (GPOHTANBHBIX MPOEKIHi Tovek). HoBas mpoekuus
A4B, Oyznet HaTypaIbHOW ITUHOM MPAMOH (pHCYHOK 5.3a).

DTy 3a7a4y MOXKHO PEIINTh, 3aMEHssI TOPU30HTAIBHYIO TUIOCKOCTh Tpoekiui I7; Ha [1s
(pucynok 5.36). Och HOBOW IUTOCKOCTH IPOBOAWM TMapaiUieNbHO (POHTAIBHOH MPOEKINU
npsMoi A,B,, a kKoopauHaThl Y 6epyT C TOPU30HTAIBLHOM TNIOCKOCTH MTPOEKIHI.

3aoaua 2. Tlpsamyio AB, mapajienbHyI0 OJHON W3 IIOCKOCTEH NMPOEKIMH MOCTaBUThH B
MIOJIOXKEHNE, TEPIEeHINKYISIPHOE IUIOCKOCTH IPOEKITNH, YTOOBI MpsiMas MpOenHpoBaiach B
Touky (pucyHok 5.4). Ilpsmas AB mapajuielbHa TOPWU3OHTAIBHOM IUIOCKOCTH IPOEKIHHA.
3ameHuM (POHTAIBHYIO IIOCKOCTh /1, Ha HOBYIO [1, L ITh/A AB. Toraa B cucteMe TUIOCKOCTEH
11, 11, npsimas AB npoenupyeTcs B TOUKy A4 = By.

Yrto6b!I IpsIMYIO 00IIETO MOJ0KEHHS PeoOpa3oBaTh B MPOCIUPYIONIYIO MPSMYIO HEPBYIO
U BTOPYIO 3a/1a4H PELIAI0T NOCIEJ0BATEIbHO.
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Puc. 5.4. TIpumep npoerppoBanus otpe3ka 4B B TOUKY

Puc.5.5a. TIpeoOpa3zoBanue MIOCKOCTH B IIPOCIUPYIOIIYIO

3adaua 3. Ilnockoctb a(ABC) o0rmmero moioXeHusl mpeodpazoBaTh B MPOCHHPYIOMIYIO,
MEPIICHANKYIISIPHYIO K OJHOM M3 IIIOCKOCTEH MPOeKIuil (pUCYHOK 5.5a).

YUroObl HONYy4UTh (POHTAIBHO MPOCIHHUPYIONIYI0 IUIOCKOCTh B IUIOCKOCTH TPOBOJSIT
TOPU30HTAb M HOBYIO IUIOCKOCTh CTaBSAT HEPIEHAUKYJSIPHO K Heil. Torma BCsl IIOCKOCTD
MPOCLUPYETCs Ha HOBOMU IJIOCKOCTH B BUJIE JIMHHH.

UroObl MONYYHTH TOPU3OHTAIBHO MPOCHUPYIOMYI0 IUIOCKOCTh, B IUIOCKOCTH CTPOSIT
(dpoHTAaIb.
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Puc.5.50, B.. Onpenenenne HaTypaIbHOMN BETHYUHBI INIOCKOCTH

8 i

Puc.5.6. Onpenenenne HaTypaabHON BETHIHUHBI INIOCKOCTH OOIIETO MOJI0KESHUS

3aoaua 4. IIpeobpazoBats mI0cKOCTh a(ABC) U3 MIIOCKOCTH MPOCIUPYIONIEH B IIIOCKOCTH
YPOBHS, MapajuIelbHYI0 OJHOM U3 IUIOCKOCTEH NPOEKLUH, HAWTH HaTypaJlbHbI pa3Mep
wiockocTd (pucyHok 5.50). TIpoBoauM HOBYIO OCh MPOCKIMHA IUIOCKOCTH [15 MapajuielbHO
¢poHTanbHOI poekmu A,8,C, ¥ HOBBIC JIHHUU CB3U NepreHauKysipao O X;. KoopauHaTh
Y ocTarTcs HEM3MEHHBIMH, TIEPCHECEM WX Ha HOBYKO IUIOCKOCTh. [lodydnM HaTypaibHBIN
pasmep iockoct a(ABC).
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3ajgaya pemraeTcs aHAJOTMYHO, €CIM IUIOCKOCTh HAaXOAWUTCS B TOPH30HTAIBEHO
MIPOELUPYIOIIEM MOJI0KEHHU (PUCYHOK 5.5B).

Y1006l Qurypy obmiero mojoxeHus mpeoOpazoBath B (urypy, koropas Oyner
napajuleibHa OJHOM M3 IUIOCKOCTEH NPOEKLHH, HEO0OXOIUMO IIPOU3BECTH [BE 3aMEHEI
(pucyHok 5.6). Cimemyer 3aMeHHTH IUIOCKOCTH [1, Ha [y, a 3ateM - TuiockocTh [1; Ha [ls,
nocTaBuB [15 /] A4B4Cy.

5.2. Cnoco6 BpameHust

B crmocobe BpamieHUsl TIOJIOKEHHE IIOCKOCTEH MPOEKIMH OCTaeTcsi HEU3MEHHBIM,
MEHSIETCS TOJOKEHHE (UTYpbl OTHOCHUTEIBHO IUIOCKOCTel mpoeknuil. durypa Bpamaercs
BOKPYT' OCH, NEPIEHAUKYISIPHON OJHON U3 IIOCKocTell mpoekuuit. Bee Touku Bpamiarorcs B
IUIOCKOCTSIX, HEPIEHIUKYIIIPHBIX OCH BpaIllCHHS.

Ilpu BpameHMHM TOYKM BOKPYT OCH, NEPHEHIUKYISIPHOM TOPU3OHTAIbHOU IUIOCKOCTH
MpoeKuuy /1, TOPU30HTAIbHASA MPOEKINS TOUYKHA 4 ONHCHIBAET OKPYKHOCTH, a (hpOHTANBHAS
TIPOEKITHSI TOUKU A - TIPAMYIO, TapauleIbHYI0 OCH mpoeKui OX (pucyHOK 5.7a).
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Puc.5.7. Meton Bpauienus

[Ipn BpameHUM TOYKM BOKPYI OCH NEPIEHANKYSPHOH (POHTAIBHOM IIOCKOCTH
npoekunit [l,, (poHTanbHas IPOEKNIUS OMKMCHIBACT OKPYKHOCTb, a TOPH3OHTAJIbHAS
nepeMeIiaeTcs Mo npsMoi, apasieIbHo ocH npoeknuit OX (pucyHok 5.70).

Bpamenne oTpe3ska mnpsMOW MPOM3BOIAT B TeX CIy4asx, KOIJA OIPEENSIOT ero
HATYPAIBHYIO JUTHHY (pUCYHOK 5.78). Jlyist 3TOTO Yepe3 TOuKy A, MPOBOJIST OCh BPAIICHHS |,
MEPIEeHANKYJIApHYIO [];. 3Has, 9YTO OTPe30K IPSAMON HMPOEUUpyeTcs B HATYPANbHYIO JUIMHY,
KOTJla OH MapajuleJeH IUIOCKOCTH MPOEKIUi, MOBEPHEM TOPU30HTAJIBHYIO IMPOEKIUIO OTpe3Ka
JI0 TIOJIOXKEHUS, MapajlIeIbHOTO OCH MPOEKIUi (mojoxenne A1B | ’). DpoHTaJIbHAS IPOEKLINS
B, nepemectutcs B nojoxeHue le. A, Bll HaTypajibHas JIJIMHA OTpe3Ka MPsSMOM.

Harypanbayto anuHy oTpe3ka NpsIMOM MOXKHO HaWTH 0e3 NMPOBEAEHHS OCH BpAIICHHS
(pucyHOK 5.8a), OfHY NPOEKUHMIO MOBEPHYTh B IOJIOKEHHE, MapajuleIbHOE OCH MPOEKLHH,
HarpuMmep QPOHTAIBHYIO MPOEKINIO, @ TOPU30HTAIBHYIO MOJTYYUTD ITyTeM MPOBEICHHS JTMHUH
cBs13u. Takoit croco0 BpaleHHsl Ha3bIBACTCS NIOCKONAPALIEbHbIM TIEPEMEIICHUEM.

Ha pucynke 5.80 nmaH mpumep TOro, Kak HaXOJHUTCSl HaTYpaJIbHBIM pa3Mep IUIOCKOH
¢urypsl  nepneHaukyispHod  [l,. Uepes Touky A mpoBeneM  OChb  BpalleHUS,
MEPIICHANKYIIAPHYI0  (DPOHTANBPHONH  IIOoCcKOocTH  mpoeknuil. IloBepHeM  (poHTaIBHYIO
MIPOEKINIO MTAapajUIeIbHO OCH MPOEKIHH. 3aTeM BCe TOYKH IMEPEHOCHM IPH MOMOIIM JIHHN
CBSI3M C HOBOH ()POHTAJIBHOM MPOEKINH JI0 NIEPECCUEHUs C JIMHUAMHU CBSA3H, MPOBEJICHHBIMA K
TOPU30HTAIBFHOM MPOEKINH MapajuIeNbHO ocH mpoekwid OX.
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Puc.5.9. Onpenenenus HaTypaJibHOI BENWYMHBI pedpa MUpaMu/Ibl METOIO0M BpAICHHS
KonTpoabHbie BONpocsl

1. B yeMm 3akirouaeTcs crioco0 3aMEHBI INTIOCKOCTEH MPOeKIuii?

2. B yem 3akmrouaeTcst crioco0 BpamieHus?

3. B kakoif TIOCKOCTH IlepeMemiaeTcs TOYKa, BpallaeMas BOKPYT  OCH,
nepHeHANKYIsIpHO# [1;,?

4. Kak HaxoAWTCs HATypaJibHAS JJTHHA OTPe3Ka MPsIMON?

5. Kak pacmomaraloT HOBYIO IIJIOCKOCTH MPOEKIMHA, YTOOBI CIPOEHHPOBATH Ha HeEe
IUIOCKYIO (DUTYPY B HATYpalbHbIH pa3mep?
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6. NEPECEYEHUE NOBEPXHOCTEN FrEOMETUYECKUX TEN
MIMOCKOCTAMU

6.1. CeyeHue Ten NNOCKOCTbLIO

Ceuenuem nasvigaemcs naockas guaypa, NOIyYeHHAs 6 pe3yibimame nepecedyenus meid
NJI0OCKOCMbIO.

3a7a4M Ha TIOCTPOCHUE CEUCHHUSI CBOJATCS K IMOCTPOCHHIO TOYEK IEPECCUCHHUs MPSIMBIX C
IUTOCKOCTBIO MJIH K HAXOKACHHIO JINHUH IIEPECCUCHHNS MIIOCKOCTENH MEX Ty COOOM.

Ipumep. Nauel mupamuaa SABC u mmockocts a(DEF). TlocTpouts cedeHue (pHCYHOK
6.1). Pebpo SB 3akmrounm BO (ppOHTANBFHO MPOESHHPYIONIYIO INIOCKOCTH f. IlocTponM nuHUIO
nepecedenus wiockoctet MN. Touka nepeceueHns pedpa SB ¢ MIOCKOCTBIO CeYeHHS - TOUKA
K (K1K5).

Jnist HaXOK/IeHHsI OCTAJIBHBIX TOYEK CEUCHHUs MPUMEHEHa BCIOMOTaTeNbHas IJIOCKOCTD y
(nocpeonux), mapasensHas FOPH30HTAIBHOMN IIOCKOCTH MpoeKuuid. Iocneanss, nepecexasch
¢ miockocthio DEF, maet B nepeceuenmu ropusontais h(hihy), a B mepeceuennu ¢ nupamumoi
- TOpH30HTaNbHOE ceueHue 2-3-4 B BHjE TPEyroibHHKA. B mepeceueHnr ropu3oHTaim h c
ceueHneM 2-3-4 nony4uM Touku L u P, nmpuHaanexamiye MUpaMuie U MIOCKOCTH CEYEHUS
DEF. Coennnsist Touky K ¢ Toukamu L u P, mosryunm cedenne KTG nupamuasl miIoCKOCThIO.

Cedenne MoOrino OBITH HAaWAEHO, €CJIM NMPUMEHUTH TPH paza OAHY M Ty JKe 3amady -
HaXOXJCHWE TOYKM TIIEPECEUCHUs] MPSMOW C IUIOCKOCTBIO. B 3TOM ciydae He HyKHa
IUTOCKOCTB-TIOCPEJHUK WIJIM MOXKHO PEHINTH 33Jady TOJNBKO C ITOMOIIBIO ITOCPEIHUKOB, TOTIA
UX A7 JAHHOTO CITydast JOJDKHO OBITH JBE.

6.2. CeueHue rpaHHbIX Ten npoeunpyrowumnmMmm NnN1OCKOCTAMU

IIpu nmepeceyeHUn MOBEPXHOCTH T'€OMETPUUYECKOTO Teja MPOSIUPYIOUIUMHU INIOCKOCTSIMU
O/lHA MPOEKIMS CEYeHHs BCErZa COBMAgaeT ¢ MNpoeKuueil miockocTu. Ecnm mimockocTs
TOPU30HTAJIBHO IIPOCHHUPYIONIas, TO CEYCHHE COBMNANACT C TOPH3OHTAIBLHOH IPOEKIHEH
IUTOCKOCTH, €CIIM CeKYIIasi TIIOCKOCTh (PPOHTANILHO MPOCHMpPYIoNIas, TO CEYeHHE COBMAJAET C
(pOHTATPHOM TPOEKIMEH IIIOCKOCTH, €CIM IUIOCKOCTh NMPOQHIBHO NPOCHUPYIOMasi, TO
cedeHne OyIeT COBNaAaTh ¢ MPOMMIBLHOM MTPOEKINeH TIOCKOCTH.

Ha pucynke 6.2. naH 4epTex MIECTHYTOJIbHON MUpaMuIbl U (POHTAIBHO MPOSLUPYIOIIast
IUIOCKOCTh @, KOTOpasi IepecekaeT Bce pedpa mupamuisl. B pesymbrate B cedeHun Oyner
niecTuyroibHas ¢urypa. Tak kak cekylas IUIOCKOCTh (POHTAJIbHO IPOCUUPYIOLIAsi, TO
(poOHTAIbHBIC TPOEKIIMK TOYCK CEYCHHUST U3BECTHBI 1y, 2, = 65, 3; = 5, u 4,. ['opusoHTaNIBHBIC
MIPOEKIMH TOYEK CEYEHMS MOJYyYMM C TIOMOIIbIO JIMHMH CBSI3M, TEPEHOCS BCE TOYKH C
(pOHTALHOM NPOEKIUH Ha TOPU3OHTAIIBHYIO.

B stux xe 3amadyax OOBIYHO HAXOMST HATYPaJbHBIM pa3Mep CEYeHHs A HMOCTPOCHHUS
pa3BepTOK.

Ha pucynke 6.3 nan 4epTex TpeyrojabHOW HNPU3MBI, PACCEUEHHOH CEKyIIeH MIOCKOCTHIO
a. Haiitu HaTypaJibHBII pa3Mep ceueHusl.

B ceuenun Oyner ¢urypa B BHIOE TpeyroibHHKa 1-2-3, TOpHU3OHTANBHAS TPOCKIUSI
COBITAJIa€T C TOPH3OHTAIBHON IpoeKnueil npusmel. [IpuMeHNM croco0 3aMeHbl IIIOCKOCTEH
npoekiuil. HoByro miockocTs [/s MOCTaBUM MapajulebHO CEUCHHI0O M NOIy4YuM Ha [lg
HaTypaJlbHbII pa3Mep CEUEHUSI.

3Hast, 4TO TIPHU 3aMEHE TOPU3OHTAIBHOW MIOCKOCTH MPOESKIUH Ha HOBYIO KOOPAWHATHI Y
HE MEHSIOTCS, OTKJAJIbIBa€M HMX OT HOBOM OCH X; Ha JIMHHUSX CBSI3W, MPOBEACHHBIX OT
(pOHTATBHOH MTPOEKINH ToUeK ceueHus. [1oaydnM HaTypanbHBIA pa3Mep CedeHus.
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Puc.6.1. Ilepeceuenne nupamMus! IIOCKOCTHIO
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9

Puc.6.3. Ilepeceuenne npu3Mel IpOELUPYIOLIEN IOCKOCTBIO
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Ha puc. 6.4 mokaszaHo HNOCTPOCHUE CCUCHUA U HAXOXKACHUC HATYpPaJIbHOTO BHUJa CCUCHUA
HJCCTI/IYFOJILHOﬁ MIPU3MBIL. CTpeJ'IKaMI/I OTMEYCHO HalIpaBJICHUEC BpallICHUA TOUYCK CCUCHUA.

_-‘/‘ ,v" y / sl ¥ 2=6,

Puc.6.4. Ilepeceuenne npu3Mbl NpOELUPYIOIEH INIOCKOCTBIO
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6.3. CeueHue Ten BpalleHUA

Ceuyenne mmuMHApa. I1I0CKOCTH MOXKET HEpeceKaTh IMOBEPXHOCTH MPSMOTO KPYrOBOTO
LUJIMHIPA 10!
- OKPY’KHOCTH, €CJTH TUTOCKOCTh CEUCHHUSI TIEPIICHAUKYIISIPHA €r0 00pasyronmM (PUCYHOK 6.5a);
- 08yM 0OpazyioOwuM, €CIT CEKYIIas IIIOCKOCTh MapajieibHa OCH IMIHHIpa (PHCYHOK 6.56);

- 110 DIUNCY, SCITH CEKYIas INIOCKOCTh HAKIOHEHa K OCH LUIHHApA (PUCYHOK 6.6).
1
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Puc.6.6. [Ipumep nepeceueHns QUINHAPA IPOELUPYIOLIEH IOCKOCTHIO
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YT1oObl HaWTH HATYpaJbHBIH pa3Mep CeYeHHUs LMIMHIpPA IUIOCKOCTBIO (pHCYHOK 6.6),
MIPOBO/IUM TapauIeNIbHO (PPOHTATIBHON MPOEKIMHU IUIOCKOCTH ceueHust a och X. Ha 3ty ochb
MepeHOCUM Bce TOYKH cedeHus 1, 2, 3 W T4, 4Yepe3 KOTOpHIE IPOBOIAMM IpSIMbIC
MEePHEeHANKYIISIPHBIE OCH, ¥ OT STHX TOYEK OTKJIA/JbIBAEM PACCTOSHMUS, PABHBIC PACCTOSHUSIM OT
OCH CHMMETPUM Ha TOPU3OHTAIBHOW INPOSKUMH 1O TOYEeK OKpYXHOCcTH. I[lomydmm
HATYPAITBHYIO BEJMUUHY CeueHuUs (duaunc).

Ceuvenue konyca. CeueHne KOHyca MOXKET NIMETh BHI:

- mMpeyeoNbHUKA, €CIHM CEeKyIlas IUIOCKOCTh IIepeceKkaeT KOHYC depe3 BEpLIMHY II0 IBYM
obpasyronmm (pUCyHOK 6.7a);

- OKpyJs#CHOCMb, €CIH CEKylas IUIOCKOCTh IapajUlelbHa OCHOBAHHIO, a KOHYC IPSMOIi
KpYroBoii (pucyHok 6.76);

- 9/IuNC, €CIU CeKyllas IUIOCKOCTh IlepecekaeT Bce 00pasylolliue KOHyca IOJ HEKOTOPBIM
YIIIOM K OCHOBaHHIO KOHYyca (PUCYHOK 6.7B);

- napabony, €clu ceKyllas INIOCKOCTh Mapajule]bHa OTHON U3 00pa3ylomuX KOHyca (PUCYHOK
6.71);

- 2unepboy, eciy CeKyIas IIOCKOCTh MapalielibHa OCH KOHyca (PUCYHOK 6.71).

3

X

A

Puc.6.7. Ilepeceuerne KOHyCa MPOSIUPYIONTIMH TUIOCKOCTSIMH
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Ha pucynke 6.8 nmaHo ceucHue KOHyca (DPOHTAIBHO MPOCIMPYIOUICH IUIOCKOCTHIO J3,
MIOCTPOCHO HATypaJIbHOE CEeUeHHE B BUJE DJUIUIICA.

| Sy

Puc.6.8. Ilepeceuenre koHyca MPOEUUPYIOIEH TITOCKOCTHIO

Ceuenue mapa (pucyHok 6.9). Ilpu mocTpoeHun NpOCKIHiA ceueHus Iapa (ppoHTAIBLHO
MPOENUPYIOLIEH MIIOCKOCTBIO HAXOJUM CHayalla OMOPHbIE TOYKH, UX LIECTh, U OHU HAXOJATCA
Ha MPOEKIMAX KOHTypa mapa. Toukn 4 u D pacnonoxxeHsl Ha erasnom mepuouane, TOUKH B 1
F npunannexar qunuu skeamopa, a rouku C n E - Ha mepuduane, napamieIbHOM ITPOQHUIBHON
wrockoctu. HatypanbHoe ceueHune mapa Bcernia OyIeT OKpy KHOCTb.

B mpoekmusx cedyeHHe HAa TOPU3OHTAIHHOW M Ha NPOMWIGHON INIOCKOCTSX MPOEKLHi
n300paxaroTcs B BUAE ILIUNCOG, €CIH CEKyIIas IUIOCKOCTh HE TMapajuleibHa HH OJHON M3
IJIOCKOCTEH MPOEKIU.

Jlis  mocTpoeHHsS TOPHU3OHTAIBHON MpoeKuud OONBINON OcH  3JUIHICca  AETHM
¢ponTanbHyo npoekuuio A,D, momonam u mnonyudaeMm (poHTalbHYIO Hpoekuuio 1,2, ocu
amunca. J[ns HaxoXXIeHHS TOPH30HTAIbHOW M NpodUIBHOM MNpoekuuil oceil mpoBoanM
BCIIOMOTATEbHYIO TIOCKOCTh f3 (f;), MapalIeNsHy0 TOPU3OHTANBHON TIOCKOCTH MPOEKITHi
11, gepe3 touku 1, u 2;. CTporM IOMOJHHUTEIBHOEC CEYCHHE, KOTOPOE Ha TOPH30HTAIBHOMN
IUTOCKOCTH NPOEKINI n300pa3nuTcs B BUJE OKPYXKHOCTH, a HA MPOGHIHHON INIOCKOCTH - B BHIC
psMOM. 3aTeM C TMOMOIIBIO JIMHUH CBS3M NEPEHOCHM TOYKM 1 M 2 Ha TOpU3OHTAIBHYIO
MIPOEKILIMIO CEUSHHMS, ITOJTydasi TOPU30HTAIBHYIO MPOeKIMIo 1,2, GonbIIoi ocH suunmca.

HarypanbHoe cedeHue, KOTOpOe BBIPA3UTCS B BHJE OKPY)KHOCTH, HaXOJHUTCSI CIIOCOOOM
3aMEeHBbl IUIOCKOCTeH mpoekuui. Takum e IyTeM MOXKHO HAaWTH CKOJBKO YrOJHO
JIONOJTHUTENBHBIX TOUEK, IPUHA UIeKALUX CEUSHHIO 1I1apa.

B namem mpuMepe dacTh HalJCHHON KPUBOHM cedeHUs OyJeT HEeBHINMOU, ee CiemyeT
IIPOBECTHU IITPUXOBOH JIMHUEH.
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Puc.6.9. Ilepeceuenne cdepsl NpoeHUPYIOMIEH MIOCKOCTHIO
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7. NOCTPOEHUE PA3SBEPTOK

Ha pucynke 7.1 maH depTe NPHU3MBL, yCEYCHHOW (POHTAIHHON Mpoenupyromei
IUTOCKOCTBIO.

IMocTpouts pa3BepTKY HOBEPXHOCTHM NPH3MbI. BHauane cTpouMm MONHYIO pa3BepTKy
mpu3Mbl. J[ng uyero mpoBOAMM TOPHU3OHTAIBHYIO MPSAMYI0 U OTKJIAJbIBaéM Ha HEH MIECTh
CTOPOH OCHOBaHHs TpPH3MBEL BpicoTy OepeM ¢ (QpOHTaNbHOW NPOEKUUH, KOTOPYIO
OTKJIaJIbIBAEM Ha BEPTUKAJIBHBIX MPSMBIX, NEPNEHAUKYISIPHBIX CTOPOHAM HPU3MEL. 3aTeM Ha
MOJIHOW pa3BepTKE Ha KaXAOM pedpe OTKJIAAbIBaeM HaTypajbHbBIE pa3Mepbl OTCEYEHHBIX
pebdep.

HarypanbHoe cedeHHe ONpeneneHo CIOcoOOM 3aMeHBl IUIOCKOCTell mpoekuuil. 3arem
HaTypaJIbHBIH pa3Mep MEPEHOCUTCS Ha Pa3BEPTKY, NIPHUUEM IPUCTPAUBATh €€ MOXHO K JIFO00H
CTOPOHE CEYEHHS COTTIACHO OyKBEHHBIM 0003HAUYEHHSAM, UCTIONIB3YS CIIOCOO TPHAHTyIISIINH.

Ha pucynke 7.2 nmokazaHa pa3BeprKa LIeCTHYT0JbHOW NPAaBUJIBHOH NHMPaMU/bI,
ycedeHHOH (poHTAIBLHO Npoenupyomeil MI0CKOCTLIO a. Ha uepTexke MOCTpOEHO ceueHue,
IIPY TIOMOIIY JIMHUH CBSI3W M HAWJICH HAaTypabHBIA pa3Mep ero CrocoO0M 3aMEHBI INIOCKOCTEH
IIPOEKIIUH.

L,=6, | D=5

Puc.7.1. IlocTpoenue pa3BepTKU IPU3MBI

BHauane mocTtpouM IOJHYIO pa3BEpPTKY MOBEPXHOCTH MUPAMHIbBI, IJISI YEro HaHOCHM
TOYKY S, W3 KOTOpOIl MPOBOJAMM Jyry pajuycoM, DaBHBIM HaTypaJbHOM JUIMHE pebpa,
Hanpumep Sp-l;, a Ha gyre oTKiIaabiBaeM CTOPOHBI OCHOBAHUS NUPAMUJBI. 3aTEM CTPOUM
JMMHUIO cedeHust. st 3Toro HaiiieHsl Ha (POHTANBHON IUIOCKOCTH MPOSKIMH HATypaslbHBIC
JUITMHBI OTCEYEHHBIX 4acTeidl pebep crocoOOM BpalleHHs BOKPYT OCH, MEPIEHIUKYISIPHOM
TOPU30HTAJIBHON IUIOCKOCTH IMpoekunil. Tak, aist pedpa S-1 HaTypanpHas AJMHA OTCEYEHHOM
qacTu Oynmet S,A,, st pedbpa SB u SF - HarypanbHblii oTpe3ok lp, a mns pebpa S-4 Oyner
oTpe3ok S;D,.

Ilocne TOro, Kak Ha pPa3BEepPTKy HAHECEHA JIMHMS CEYCHHUs, K OIHOH M3 CTOPOH
MPUCTPanBaeM HaTYPaJIbHOE CEYEHHE CIIOCOOOM TPHUAHTYIISIIHH.

Ha pucynke 7.3 gaHo nocTpoeHHe pa3BepTKH HeNPaBWIBHON NATHYTOJIbHOI
nupamuabl. [lupamuma paccedeHa (QPOHTANBHO TPOCHMPYIOMIEH IUIOCKOCTBIO.  Jlist

101



HaXOXJICHNSI HATypajbHBIX JUIMH pe0ep BBINOJHEHO IIOCTpOCHUE (ClpaBa OT BEPIINHBI)
Croco0OM  BpaIlleHHs] BOKPYT OCH |, MEPNeHIUKYISPHOW TOPU3OHTANBHON IIOCKOCTH
npoekuuii. Ha aTuX jke NpsIMBIX IMOKa3aHbl pa3Mepbl, KOTOpPHIEC IMOJYyYaloTCs B pe3yJbTaTe
ceueHus pebep IIOCKOCTHIO . Best pasBepTka U epeHOC Ha Pa3BepTKy HaTYPaJbHOIO CEUEHUS
BBINTOJTHEHBI CIIOCOOOM TPHAHTYIISALIIH.

Ls
Ds

Fs

!
Puc.7.2. IlocTpoenue pa3BepTKU MTUPaMUIBI

Ha pucynke 7.4 1aHO NMOCTPOeHHE Pa3BEPTKH YCEYEHHOrO0 IUWJIMHAPA (POHTAIBLHO
npoeuupymomeii miockocrelo. HatypansHoe cedeHHe MOCTPOCHO cnocobom cogmeujerus
(6pawenus).

UroObl BBIYEPTHTH pPAa3BEPTKY IOBEPXHOCTH LWIMHApA, TPOBEAeM IpsMylo AA u
OTJIO)KMM Ha HEW JUIMHY OKpPY)XKHOCTH €ro ocHoBaHusi A4 = 2mxR, Ha KOHLAX NpAMOH
BOCCTaBUM NEPIEHAUKYJIISPHI, paBHbIE BHICOTE LMIMHIPA.

J1st mony4yeHusl MOBEPXHOCTH CPE3aHHOrO LMIMHAPA Pa3AeUM OCHOBAaHUE HAa pPaBHBIC
yactu (Ha ;aBeHaduaTe). lIpsimyro AA Takke pasfeiauM Ha JBeHaauath dacteidl. Uepes
MOJIYYCHHbIE TOYKHM Ha pa3BEepPTKe NPOBEIAEM BEPTUKAIbHBIE IWHUU (0bOpaszyowue), Ha
KOTOPBIX OTJIOKHM JUIMHBI COOTBETCTBYIOIIUX OOpPa3yromux ¢ (QPOHTAIBHONH MPOESKIIUH.
[lomy4yeHHBIH psSA TOYEK COSAMHUM IUIABHOM KPHUBOH Mpu moMomu Jekana. CHuU3y
BBIYEPUYMBAEM OCHOBAHHE IIUIUHAPA B BUJEC OKPYKHOCTH, & CBEPXY - DJUIUIIC, T.€. HATYpaIbHOE
CeUYeHHe MUINHIPA.

Ha pucynke 7.5 nano ceueHue KoHyca ()POHTAIBHO MPOCIHMPYIOMICH TUIOCKOCThIO. JIJis
HaxXO0XJEHHUS TOUEK CEYEHHs JeJMM OCHOBaHHME KOHyCca Ha JBEHAJALATh PaBHBIX 4yacTedl u
coemuHsieM Toukd neneHus 1, 2, 3 m T.4. ¢ BepmmHON KoHyca S. [lomydeHHBIE TOYKH Ha
OCHOBAHHU MEPEHOCUM Ha (PPOHTAIBHYIO U MPOMWIBHYIO MPOCKIIMU C TTOMOIIBIO JTHHUH CBSI3U
Y TIPOBOAMM O0pa3yIOIIKe Ha BCEX TPEX MPOCKIIHSX.

Ilepeceuenne 00pa3yrOMUX C IUIOCKOCTBEO CEUCHHS JaeT (POHTAIBHYIO IPOEKIUIO
AB,C,D,. TlepeHocuM TOYKHM CeueHHS ¢ (DPOHTAIBHOW IUIOCKOCTH TPOCKIUN Ha
TOPU30HTAIBHYIO ¥ MPOPUIBHYIO C TIOMOIIBIO JTUHHUH CBSI3H.

102



{
Puc.7.3. TlocTpoeHue pa3BepTKU MUPAMHIIBI

Jnst ompeseneHus] HATypalbHOW BEJIMYMHBI CEUYEHHUsS] NPUMEHSeM CIoco0 3aMeHBbI
IUTOCKOCTEH MpoeKIui. [ mocTpoeHns pa3BepTKH HEOOXOIMMO HAHTH HATypaNbHYIO JTHHY
BCEX YCEUECHHBIX 00pa3yoNInX, KaK 3T0 OBUIO CASNAHO U MOCTPOSHUH Pa3BEPTKH MUPAMUIBIL.
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Puc.7.5a. IlocTpoeHue ceueHus: KoHyca
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Puc.7.56. ITocTpoeHre pa3BepTKH YCEYCHHOTO KOHYCa

B HekoTophIx ciydasx (puUCyHOK 7.6) peKOMEHAyeTcsl NpH pa3BepTKe KOHyca WIH
LWINHApPA BIOHCATh N-yroibHYI0 NHpaMHIy WIHM Npu3My. UHcIo N 3aBUCHT OT pa3Mepa
yepTeka, HO €ro He cieayeT Oparb MeHblne miecTd. CTpoST pa3BepTKy NUPAMUABI WU
NPU3MBbI, HAaXOJsl HaTypajJbHbIE JUIMHBI BceX pebep, Kak ObUIO paccMOTpeHO panee. KoHIIbI
pebep Ha pa3BepTKe COCOMHAIOT IUIaBHON KpuBoi nuHuel. Ha pucyHke 7.6 1ana pa3BepTka
TOJIbKO 00KOBOI N0BEPXHOCTHU KOHYCA.
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Puc.7.6. IlocTpoeHue pa3BepTKU HAKJIOHHOTO YCEUEHHOT'O KOHYyca
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Pucynoxk 7.7. Pa3BepTka HaKkI10HHOI npu3Mel. [lopsanok nocrpoeHus:

- TIOCTPOUTH HATYpalbHYIO BEJIMYMHY KOHTypa HOpMajJbHOTO cedeHus 1, 2, ... , 5.
Toukn 1 m 3 npuHaIIEKAT NMPOU3BOJIBHOW NPSMOM X — X, HNEPIEHAUKYJSIPHOH K pedpam
NPU3MBbI; TOYKH 4 U 5 HaXoJsAT TeM JKe IMyTeM, YTO U TOUKY 2, JUId ONpeseNeHHs KOTOPOi
OTpPE30K a B3AT C TOPU30HTAIBHON MPOSKIIMU OCHOBAaHUS IPH3MHI 1, 2, ..., 5;

- pa3BepHYTh KOHTYP HOPMAIBHOTO CeueHus B tuHuo 1, 2, ..., 5, 1. Otpe3ku 2—2, 2—
3, ..., 5—1 — BBICOTHI Tpaneyii, IPEeICTaBIAIOINX IPaHH IPU3MBI Ha PAa3BEPTKE;

- Haiitu touku 1', 2',..., 1 u 1" 2", .., 1", KOTOpBIE MOMAPHO OMPEACISAIOT
OCHOBaHHMS TparneIyi, MpeACTaBISIoNIe peOdpa NPU3MbI Ha pa3BEpPTKE.

[TomyyeHHBI KOHTYpP COCTABIISICT BBIKPOIKY, M3 KOTOPOH IyTeM Cruba MO JIHHHUSAM
2'—2" ..., 5'—5" n coequnenus no auHuK 1' — 1" 06pazyeTcs HOBEpPXHOCTH NPU3MBI.

Pucynox 7.8. Pa3BepTka KpyroBoro HHJIMHAPA € KOCHIMH JJIIHNTHYECKUMH
ocHoBaHUAMHU. OKpPYXHOCTh HOPMAaNbHOTO cedyeHHs jauamerpa d W OpsAMYIO,
MIPEACTABILIIONIYIO €€ MepPUMETp 7d, pa3feisioT, HarpuMep, Ha 8 paBHBIX 4yacTteil. Kaxmon u3
ToYek neneHuit 1, 2 8 COOTBETCTBYIOT OTpe3KH OOpasylomuX IMIMHAPA, KOTOpPbIE
HAHOCST Ha pa3BEPTKy Tak )K€, KaKk W OTPE3KH pedep MpH pa3BepTKe MPU3MEI (PUCYHOK 1).
l'eomerpraeckie Mecta KOHIOB oOpasyromux /', 2'...8" I'un 1", 2", ...,.8", 1" ompenenstoT
KOHTYPBI Pa3BepPTKH LUIMHAPA B BUJE KPUBBIX, IPEACTABILIIONINX COOO0 CHHYCOH/IBL.
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Puc. 7.8. Pa3sepTka HAKIIOHHOTO MJIKHAPA

106



KonTpoabHbie BONpocsl

1. Yro MBI Ha3LIBaEM CEUEHHUEM?

2. Kakpe miocKOCTH TPHMEHSIOTCS B KayeCTBE BCIIOMOTATENBHBIX IPH IMOCTPOCHUH
(GuUryp IIOCKUX CEYCHUI?

3. B 4em cocTouT mocienoBaTeNbHOCTh MOCTPOCHHS (PUIyphl CeYeHHs MHOTOIpaHHHKA
IUTOCKOCTBIO OOIIETro MOJI0KEHUS?
4. B yeM 0COOEHHOCTH ITOCTPOSHHSI CEYCHUS MIPOCIIUPYIOIEH IIIOCKOCTHI0?

5. Kakas Oyzer ¢urypa B CEUCHHH, €CIH paccedb IMECTUYTOIHHYIO NHpPaAMHIy
IUIOCKOCTBI0, IIapalIeNbHOM e OCHOBAaHHIO?

6. Kakue gurypsl ceuenuns naet nminHap?
7. Kakue Gurypsl ceueHus 1aet KoHyc?

8. Kak ctpouTtcs pa3BepTka npu3Msl?

9. Kak cTpouTtcs pa3BepTka nupamMubI?
10. Kax ctpoutcs pa3BepTka HUiIMHApa?
11. Kak cTtpoutcs pa3BepTka KoHyca?
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8. BSAUMHOE NEPECEYEHUE NOBEPXHOCTEW
FTEOMETPUYECKUX TEJ

8.1. NepeceyeHne NpsiMon ¢ NOBEPXHOCTbLIO

Anzopumm nocmpoenus moyex nepeceyenus NPAMOt ¢ NOEEPXHOCHIbIO.

- 3aKJIF0YaeM 3a/IaHHYIO NPSIMYIO B TY HIIM MHYIO IUIOCKOCTB;

- HaxoJUM JIMHHMIO TIEPECEUYEHMs BCIIOMOTATEJIbHOW IUIOCKOCTH (TIOCPETHMKA) C
MIOBEPXHOCTHIO;

- Ompeie/sieM TOYKM HEPECEYeHHs JHMHHH CEYCHHS C IaHHOM mpsmoi (oHH OymyT
HCKOMBIME TOYKaMHU MEPECCUCHHUSI IIPSIMOIA C IIOBEPXHOCTHIO TENA).

[Tomo>xeHre BCIIOMOTaTENFHON TNIOCKOCTH (ITOCPEIHUKA) BRIOMPAETCS TaK, 9TOOBI pUTypa
CeUeHHUS W ee NMPOCKIUW OBUIM TpauyecKd MPOCTHIMH (TIpsAMBIE WIH OKpYyxX)HOCTH). Ecim
TEOMETPUYECKOE TEJIO OrPaHWYEHO MPOCHHUPYIOMUMH ITOBEPXHOCTSMH WM IUIOCKOCTSIMH
(mpsiMOl LWNIMHJID, TpsAMas MpHU3Ma), TO IPOEKIMH TOYEK IIEPEeceUeHusi MOTYT OBITh
MIOCTPOCHBI 0€3 IPUMEHEHHUS BCIIOMOTaTeIbHOM MIOCKOCTH.

[ToctpouTh mepecedeHue IpsMoil AB ¢ TIOBEPXHOCTHIO Mapautenenuieaa (pucyHok 8.1a).
B nmaHHOM mpuMepe TpPOEKIMM TOYEK MepecedyeHHs MOTyT ObIThb HaijeHbl 0e3
BCIIOMOTATENbHBIX IIOCKOCTEH, TOJBKO C MOMOIIBIO JMHUHM cBs3H. B Touke M mpsmas AB

IepeceKaeT TpaHb mapauieyenumnena, a B Touke N - BepxHee ocHoBaHue. [Ipoekunn M, u M, ,
N, 1 N; HaxonsaTCs C MOMONIBIO JINHHUHN CBS3H.

5

~
N
/
/
//
pF

\\—
b e e e e e N e e
A
Z
n

"

a 6
Puc. 8.1. [lepecedenne npsiMoii ¢ TOBEPXHOCTHIO

Haifit Toukn mepecedeHus NpSIMOH AB C MPSIMBIM KPYTrOBBIM HWJIHHIPOM (PHCYHOK

108



8.16). B nanHOM npumepe TOYKH IlepecedeHHsi MOTYT OBbITh HaiieHbl 0e3 BCIIOMOTaTeIbHBIX
wiockocteil. Tak kak OOKOBas MOBEPXHOCTh LWJIMHIpPA HEPIEHANKYJSIPHA TOPU30HTAIBHOM
IUIOCKOCTH TPOEKLHUH, TIOpu3OoHTaNbHble mnpoekimu M; u N; mnepecedeHus NpsAMOil ¢
LWIMHAPOM OYIyT HAaXOAWTbCS B IEPECEUCHMM TOPU3OHTAIBHBIX MPOEKUWI IMIMHApA |
npsiMoii ymHUM AB. ®poHTaNBHBIE TPOEKIWH HAXOAATCS C TIOMOUIBIO JIMHUN CBS3H.
BugnmocTs mpsiMoii onpenensiercs o noioxennto Touek M u N. Touka M nexuT Ha BUANMON
CTOpOHE NMIMH/PA, a Touka N - Ha HeBUANMOI CTOpOHE.

Haiitr Toukm mepeceuenus mpsmoit AB ¢ TpeyrombpHoi mupamunoir SCDE (pucynok
8.2a). B aToM ciydae mpsMyIo 3aKifo9aeM BO (POHTANBHO MPOCHUPYIOIIYIO INIOCKOCTH d.
HaxonnMm nmuHHIO TiepecedeHMs IUIOCKOCTH a C mupaMumoi, 3to touku 1, 2, 3. Ha stom
CCUCHHH OTIPEIeNTUM UCKOMbIe TOUKH M u N, MM TOUKM BXOJa U BEIXOIA.

5 Az

a 6
Puc. 8.2. Ilepeceuenune npsMoi ¢ MOBEPXHOCTHIO

Haiitu Touku mepeceueHus: NpsiMoit AB ¢ MPSMBIM KPYrOBBIM KOHYCOM (pHCYyHOK 8.20).
Tak xak npsimMast AB mpoenupyronias ¥ TOPU30HTAIbHAS TPOSKINS BBIPOXKAACTCS B TOUKY, TO
9Ta 3ajada uMeeT JnBa pemeHusa. llepBoe pemieHue 3aKio4aeTcs B TOM, UYTO 4Yepes3
TOPU30HTAJIBHYIO MPOEKIHI0 MPSIMOM MOXKHO TPOBECTH Mapajuieslb B BHIE OKPYXHOCTH U
HaWTH ee MPOEeKIMI0 Ha (POHTAIBHON IJIOCKOCTH, a Ha HeW Touky nepecedeHus K. Bropoe
peleHre: Yepe3 MpsMyo MPOBOAUM TOPU30HTAIBHO MPOCHUPYIONIYIO MNIOCKOCTh TaK, YTOOBI
OHa TIPOIIJIa Yepe3 BEepUIMHY KOHyca. B ceueHHMn moirydaercst TpeyrolbHHUK 10 00pa3yrommmM
SC u SN. CrponM Ha (pOHTaIBHOW IJIOCKOCTH MPOEKLIMI cedyeHHe, OHO OyZeT B Buje
TPEYroJIbHUKA, B IEPECEUEHUH ¢ KOTOPBIM HaXOJAUM TOUKY BXxoja K.

8.2. NepeceueHue Ten

Ilepeceuenue 08yx nogepxwnocmeu Haxooam: 1) cnocobom 6CnoMocamenbuvix CeKyuux
NIOCKOCME - RPOeyupyiowuMu RIOCKOCHSAMU UL NIOCKOCISAMU 00We20 Noaodcenus,; 2)
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cnocobom cep.

Crenyer BbIOMpaTh IIOJIOKCHHWE BCIIOMOTATEIBHBIX IUIOCKOCTEH Tak, 4YTOOBI CedeHUs
MOJTyYaJIUCh IPOCTEHIIIEro BUAA.

B 3aBucHMOCTH OT pacrmoi0oKeHUs TeJ MO0 OTHOUIEHUIO K INIOCKOCTSIM NMPOEKLUN TOUKU
IIEpECEUEHUsT MOXXKHO IMOJIyYMTh HAa OJHOW M3 Ipoekuuid. B mepByro ouepenb, HaxomsT
XapakTepHbIe (OMOPHBIE) TOUYKH JIMHUHU TepecedeHns. K TakuM TOYKaM MOKHO OTHECTH: TOUKH,
MPOCKIMK KOTOPBIX JIEXKAT Ha NPOEKIHUAX KOHTYPHBIX JIMHWH OJHOW W3 IOBEPXHOCTEH,
HammpuMep TOYKH; Ha KpaWHUX pedpax; TOUKH, PACIOJIOKCHHBIC HAa TITaBHOM MEpHIUAHE, Ha
9KBAaTOpE INapa, KpailHWE TOYKW TpaBble W JICBBIC, HAWBBICIINE W HU3IINE, OMmKalIINe H
Hanbolee ymaneHHbIE OT IUIOCKOCTEH mpoeknnii. Bee ocTanbHBIE TOUKM JTMHUK HMEPECEUECHUS
MIOBEPXHOCTEH Ha3bIBAIOTCA IPOMEKYTOUHBIMU.

8.2.1. Ilepeceyenne MHOTOrPAaHHMKOB

Ha pucynke 8.3a, 0 maH mnpuMmep TepecedeHHs UETHIPEXYTONBHOM NHpPaMUIBI C
TpeyroiapHOH npu3Moil. [lociennss He MPOHM3BIBACT MHPAMHAY, a TOJIBKO YaCTUYHO Bpe3aHa B
Hee no siuHuK 1-10, B TMHUK niepecedeHns: y4acTBYIOT JIECATh TOYEK, KOTOpbIE 00pa3yIoT OHY
3aMKHYTYIO JIMHUIO TIEPECCUCHUSI.

Ay C=D; B, Cy Ay=8; I

B3

Puc. 8.3a. [lepeceuenne MHOrOrpaHHUKOB
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CHauaJia HaX0JIUM OIIOpPHBIE TOYKH, JIeXalye Ha pedpax nupaMmusl, 3to Touku 1 u 10 Ha
pedpe DK, Touku 2 u 8 Ha pebpe AE, Touku 3 u 9 Ha pedbpe BF, ocramphbie Touku: 4 u 5, 6 u 7
HaXOJSITCS C TIOMOILBIO BCIIOMOT'aTENIbHBIX CEKYLIHX IIOCKOCTEH.

BBosuM J1Be MIOCKOCTH MOCPEAHUKA g U f3, MapaJuIeNbHble TOPU30HTANBHON TNIOCKOCTH
MPOCKLHUH, ¥ HAXOJMM JIBa CEYCHUsI MUPaAMU/IbI, (GUTYPBI KOTOPBIX OYIyT MOJ00HBI OCHOBAHHIO
mupamuasl. [lpudem Toukn 4 1 5 OyoyT HaXOAWTHCS HA OOJBIIEM CEYCHHH, a TOYKU 6 u 7 Ha
MEHBIIEM CeueHHH. BHadane HaxXoJuM TOPU3OHTAJbHBIC MPOCKIMH 3TUX TOYEK, a 3aTeM
(poHTaNbHBIE, KAK 3TO MOKA3aHO CTPEIKAMHU.

7 \
-—_-—.4'..—4..._.‘.‘____'____
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Puc. 8.36. Ilepeceuenrie MHOTOTpaHHUKOB B aKCOHOMETPUH
8.2.2. [lepeceyeHue MHOTOTPAHHUKOB € TE€JIOM BpanieHust

[Ipn mepeceueHMM TIOBEPXHOCTH MHOTOTPaHHHKA C TIOBEPXHOCTBIO — BpaIIECHHS
obpasytorcst nBe (pucyHok 8.4) (a wHOrma onHA) 3aMKHYTBIC NPOCTPAHCTBEHHBIC JIMHUH,
COCTOSIIITNE U3 KPUBBIX MIIM TPSMBIX JTMHUH.

Ha pucynke 8.5 nmaHo mnepecedeHne HWIMHApPA C TPEYroJibHOW mpu3Mmoil. BHauane
HEOO0XOIMMO ONPEAETHTh B KAKOM TOJI0KEHHH HaXOJATCA Teja 110 OTHOLICHHIO IPYT K APYTY.
B nanHOM npumepe 0HO TEJIO BPEe3aHOo B APYyroe, CleA0BaTeNIbHO, B IepeceueHH: OyIeT OfHa
3aMKHYTas JTUHUS.

Touku mepeceuenuss 1 - 10 MOXHO mepeHecTH ¢ UPOPHIBHON MPOSKIUMH Ha
TOPU30HTAJIbHYIO, @ 3aTeM M Ha (PPOHTAIBHYIO IFIOCKOCTH HPOEKIIHH.

Ji mocTpoeHust Apyrux Touek, Takux, kak 4, B, C, D, npoBoAUM BCIOMOTaTEIbHYIO
CEeKYIIYI0 IUIOCKOCTh @ M HaxoauM npo¢miibHble npoekiun A3B; u CsDs;, a 3ateM Haxomum
¢dponTanbHbIe poeKn A8, u C,D, 1o AByM gaHHBIM C TOMOIIBIO JIMHHUNA CBS3H.

Haiinennsle Toukn Ha (POHTAIBHOM IIIOCKOCTH TPOEKIMH COEANHSIEM IIaBHOW KPHBOM
IO JIeKaiTy. 3aaHss TpaHb MpU3MBbl 3-4-5-6 mepeceueT MWIMHIP 10 ABYM MpsMbIM 3-5 u 4-6, a
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HAKJIOHHBIC I'PaHU MMPU3MBI JaAYT B CCHCHUHN KPUBBIC BTOPOT'O MOPAAKA - SJIJIUIICHI.
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Puc. 8.4. [lepecedeHne MHOTOTPAaHHUKOB U TEJ BPAIlEHUs

Ha pucynke 8.6 paccMoTpeH npumep nepeceueHus mapa ¢ TpeyroJbHOM MIPU3MOH, TPEThs
IpOEeKIMsl HalJeHa ¢ IOMOINBI0 MOCTOSHHOM mpsiMoi p. OnHa IUIOCKOCTh MPU3MEI
napajuienbHa Npo(MIBHON IUIOCKOCTH TPOEKIHH, OHa IacT NpPU IEePEeCcedeHUH C IIapoM
OKPYXXHOCTB, KOTOpast N300pa3uTcst Ha MPOQMILHOM NpoeKuH B BUe Kpyra. OcTanbHble 1Be
CTOPOHBI NPU3MBI B MEPECEUEHHM C IIAPOM JaAyT KpUBBIE BTOPOTO MOPSAAKA - SJUIUICHI,

KOTOpbIE€ CTPOMM IO OTHENbHBIM TOYKaM, JJIsl YEro MIPOBOAMM Psii BCIIOMOTATeNIbHBIX
TUIOCKOCTEH.
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OnopubiMu TOYKamMu OyayT A u B, nexamue Ha 3kBatope, u K, L, M u N, nexaniie Ha
npoUILHOM Mepuanane. Bee 3T TOUKH MPOCIUPYIOTCS 0€3 HOTOTHUTEIBHBIX TOCTPOCHUI.
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Puc. 8.5. Ilepecedenne npu3Mbl U HUIMHAPA
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Puc. 8.6. Ilepeceuenue npusmsl u chepbl

8.2.3. Ilepeceuenue Tes BpameHust

Obwum cnocobom nocmpoenus IuUHUU Nepeceyenusi 08YX NOGePXHOCHEU BpPajeHUs
AGNAEMCA  HAXO0JICOEHUEe MOYeK SMOU JUHUU NpU NOMOWU CEeKYWUX HNIOCKOCMel Ui ¢
nomowvio cgep.

Ecnmu omHa w3 moBepxXHOCTEW HMMeeT TpSAMOJHMHEHHBIE oOpasylomue, TO JHHUIO
IepeceyeHus] MOXHO HaliTH, HAHOCS Ha IMOBEPXHOCTHU Psii 00pa3yroNuX, OMPEAEIUB TOUKH X
HepecedeHusl ¢ APYroi MOBEPXHOCTBIO, a 3aT€M COEAMHUTb STH TOYKU KPUBBIMU JIMHUSAMU. B
TeX CHydYasdx, KOrja OCH Tel PAaCIOJIOKEHBI MPOM3BOJIBHO MO OTHOLIEHHIO K IJIOCKOCTAM
MIPOEKLMH, BBIFOAHO BOCIIOJIB30BAThCA IUIOCKOCTAMHM o0miero mnojoxeHus. Ilociexnue
MIPOBOAAT TaK, YTOOBI NPU MEpPECEYeHHH HX C IMOBEPXHOCTSAMH IOJYYaJINCh IPOCTEHIINE
¢burypsl.

Ha pucynke 8.7 nmaH mpumep IiepecedeHHs MWIMHIpPAa C KOHYCOM. XapaKTepHBIMH
(OTIOPHBIMH) TOYKAMH JMHUHM IepecedeHust OyayT Touku A W B, pacloyioKeHHBIE Ha
OYEpKOBBIX oOpasytomux, u Touku C u D, Haxonsmuecss Ha 04epKOBOI KPHUBOH, B KOTOPYIO
MIPOETMPYETCS MMIMHAP Ha IPOGIIFHON TNIOCKOCTH MPOEKITHH.
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Puc. 8.7. Ilepeceuenne Ten BpameHus (IUIMHAPA U KOHYCa)
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Touxku B u A OynyT BBICUIMMHU TOYKaMH JMHUM nepecedeHus, a Toukd C u D Huzmmmm.
[Mpoekuuu 3THX 4YETHIPEX TOUYEK HaxoZsTcsi 0e3 JONMOJHUTENbHBIX MOCTpOeHHMH. BHauane
HaxoJuM (pOHTAJbHBIE POeKIMU A; U B, Touek A u B, 3aTeM npouibHbIE TPOEKINH A3 U
B3, a 10 AByM NpOEKUUsIM HaxoJUM TOPU30HTAJIbHBIE TpoeKuu A; u B, [Ipoekunu npyrux
touek C u D HaxoguM BHadase Ha MPOQUIBHON IIIOCKOCTH MPOEKIHNH, 3aTeM Ha (PpOHTAIBHOM
U TNOTOM Ha TOPU3OHTAIBHOM IUIOCKOCTH NpoeKuuid. [Ing mOoCTpoeHUs HpOMEXYTOUHBIX
JOTOJIHUTENBHBIX TOUEK NMPOBOJUM IIIIOCKOCTD (TMTOCPEIHHUK), KOTOpas IepecedeT UIHHAP 10
obpazyrommM 1-1 1 2-2, a KOHyC TI0 OKPYKHOCTH paauyca . B mepeceuennu oopa3zyromeit 1-1
U OKPY)XKHOCTH HainmeMm Touku K u M, a B mepecedeHUr oOpasyromeil 2-2 M OKPYXHOCTH
HaiimeMm Toukn L w N, mnpuHaanexamwe JMHUM TepecedeHHWd. BHawane HaxoxuMm
ropu3oHTanbHbIe npoekimu Ky My, Ly n Nj, 3atem Haxonum ¢ponTtanbubie npoekiun Ky-L, 1
M,-N, Ha cnene miockoctH a. TakuM e 00pa3oM MOXKHO HaWTH CKOJIBKO YTOJHO
JIOTIOJIHUTEJILHBIX TOYEK.

4, 1, A 9,
12, : ﬂ
f— Y
Yy — 21 =0 ! ,25; ID, B,
fo— 3, .
o ‘%_/ 1
14,

Puc. 8.8. Ilepecedenue Ten BpameHus (IIUIXHAPA U TOPA)

Ha sTroM e dYepTrexke HaHO IMEPECEYCHHE [BYX TEI B MNPSIMOYIOJLHOW H3OMETPHH.
Bravane cTpouM BTOPHYHYIO MPOSKIUIO 000OHX TEll, 3aTeM aKCOHOMETPUIECKHE N300paKeHIs
U B MTOCTICTHIOIO OYepe/[b HAXOIUM JIMHUIO TiepeceucHus. UToObI HAlTH TOYKH, Yepe3 KOTOPEIC
MIPOXOAUT JIUHUS TIepeceUeHrs KOHyCca U NIIHHIPA, HEOOXOAUMO Ha MOBEPXHOCTH LIIMHAPA
MPOBECTH 00pa3yIollre W HAa HUX HAWTH yKa3aHHBbIC TOYKH. Hampumep, moctpouM Touku K U
M Ha aKCOHOMETpPHYECKOM wu300pakeHHH. [IpoBOAMM Ha MOBEPXHOCTH IWIMHAPA
oOpasymomiyto 2-2, 3Ta 00pasyrolas HaXOIUTCsl Ha BBICOTE Z, BHICOTA OepeTcsi ¢ (POHTAIBHOM
IockocTH npoeknuii. OTa0XKKB Ha 0Opasyroliei paccrosaue 2-K u 2-M, nonydum Touku K u
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M. AHaJIIOTUYHO MO>KHO TIOCTPOUTH CKOJIBKO YTOJHO TOYEK.

Ha pucynke 8.8 nan mpumep nepecedeHus Topa B BHIE YacTH KOJIbIIa M LIMIIMHIpPA C
BEPTUKAJIbHOW OChbI0. JIMHMS TepecedeHus] HaXOIMTCS C IOMOIIBIO BCIIOMOTATENbHBIX
IUIOCKOCTeH a, f, y, 0, MapauIenbHbIX (POHTAILHOM IIOCKOCTH npoekuuil. CedeHue Topa
(xo7pIIa) TPOXOOUT IO KPWUBBIM, a IWUIMHIApA - MO TMpsSMBIM oOpasyromum. [lepecedeHus
00pasyrommx AaayT TOYKH MePECEICHUs.

Jlns HaxoKAeHUS TOYEK, MPUHAIICKAIINX JTHHUH NIEPECCUCHNUS, IEIUM TOPHU30HTAIBHYIO
MPOCKLIMIO LMIMHIAPA HA JBCHAAUATh PAaBHBIX 4YacTe€ll M dYepe3 TOYKM JENEHHS IPOBOIUM
cekymue mrockoctu. IIpocaenum nomydenne aByx Touek 2 u 6. Uepes 3TH TOUYKH MPOBOIUM
TUTOCKOCTH y, KOTOpasi paccedeT Top 10 KpuBOM A B, a IWIHHAP 1O TpsMbiM ¢ u d.
[epeceuenus MMHUM, JeKalIUX B INIOCKOCTH Yy, 1aAyT TOUKH IIepeceueHus 2; 1 6;.

[lo sTOMy ’X€ NPUHLMIY HPOM3BOASATCS IIOCTPOCHUS JIMHUH IEPEecedeHUs] BCEX Tell
BpalIEHHUS.

B HEKOTOpBIX YaCTHBIX CydasX B IEPECEUYCHHHM MOTYT IIOJIy4aThCsl IUIOCKHE KPHBBIC
(3mIHIIC, OKPYKHOCTD U IIP.) U JAa)Ke MpsAMBbIe JTHHUH (pUcyHOK 8.9).

Puc. 8.9. HacTHble cimyyan nepecedeHust Tel BpameHus

[ToBepxXHOCTH BpaleHus ¢ 0011eli 0ChI0, TIEPECEKAOTCS M0 OKpYx)HOCTH (prucyHok 8.10).

Puc. 8.10. Ilepeceuenue Tes BpameHus ¢ o0IIeil 0CbI0 BpallleHNs apayieIbHON INIOCKOCTH
MPOEKINH

IIpu B3auMHOM IE€pecedeHUM NOBEPXHOCTEH BpalleHHUs BTOPOIO NMOPSJKA B HEKOTOPBIX
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cilydasix IOJIy4aeTcsl pacrajeHHe JIMHUM IepeceyeHuss Ha JBE IUIOCKHE KPUBBIE BTOPOTO
nopsaka. OTo ObIBaeT B TOM Cilydae, Korga o0e IepeceKaroluecs MOBEPXHOCTU BPAIEHUS
OIMHUCaHBI BOKPYT 00IIEro i HUX mapa (Teopema Momxka) (pucyHok 8.11).

-
Lk
i

. P

Puc. 8.11. Tlepeceuenne Ten BpamieHust (TOBEPXHOCTH BPAIIICHHS OMIUCAHBI BOKPYT 00IIIEro
JUTSL HEX T11apa)

|

8.2.4. Cnoco6 BcnomorareibHbIX ceKymux chep

Omom cnocob npumensiemcsi Mmoibko 8 mex CAy4asx, Ko20a meaa umeiom oouyio
NIOCKOCMb CUMMEMPUU, PACHONIONCEHHYIO NAPANIENIbHO KAKOU-TUO0 NIOCKOCMU NpOeKyul, 8
9MOM clyuae ocu nosepxmocmeti 6yoym nepecexamuvcs. 3a 0Cb MOKHO TPUHSTH JIIOOOH ee
JHaMeTp.

Ha pucynke 8.12 nan npumep mocTpoeHHs JIMHUU MepecedeHusl Tela BpaleHus (Topa) ¢
IIapOBOIl TTOBEPXHOCTHIO. B 3TOM mpuMepe HeHTp A MAapoBOH MOBEPXHOCTH (TIOCpPETHHKA)
OepeM Ha OCH Tella BpAIlEHUs B IPOM3BOJBHON Touke O, HO C TaKUM pPacdyeToM, YTOOBI
OIMCaHHBIE IIapOBbIE MOBEPXHOCTH IIepeceKkany Obl Kak TEeJI0 BpalleHWs, TaKk U 3aJaHHYIO
LIapoOBYIO TOBepXHOCTh. [llap-mocpenHuk, mepecekasl TENO BpalICHUs, B NEPECEUYCHUN JacT
OKPY>)KHOCTb AB, mnpoeuupyromytocs B npsamywo A,B;, a ¢ IIapoBOil NMOBEPXHOCTHIO
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okpyxHocth CD, mpoenupyronrytocs B npsmyro C,D,. [lepeceuenne npoekiuii OKpyKHOCTEH
AB u CD nact UCKOMYIO TOUYKY MEpeCceUeHUs], MPUHAICKANYI0 00CHM MTOBEPXHOCTSIM, TOUKY
5 (ux nOBe ¢ OAHON W ¢ ApPYyrod cTopoHbl). TakuM >xe 00pa3oM HAXOISATCS BCE TOYKH
riepecedeH st Tela BpalleHus ¢ apoBOH IIOBEPXHOCTEHIO.

f2

Puc. 8.12. Crioco0 BcrioMorartenbHbIX chep
KonTpoabHbie BONpochI

1. Kak HaXoJATCsl TOUKHU MEPECEUEHHUS IPSIMON C TOBEPXHOCTHIO?

2. Kakme BcriomMoraresibHbIE IUIOCKOCTH TIPUMEHSIOTCSI TIPH  ONPEACICHHH TOYEK
riepecevdeH st HOBEPXHOCTH Tella MPSIMBIMH JTHHUSIMU?

3. Kakoii cnoco0 npuMeHsieTcsi NMpH HAaXOXKICHUM TOYEK IepecedeHHs NpsiMoil ¢
MTOBEPXHOCTHIO Imapa’?

4. Kak mpou3BoIUTCS MTOCTPOCHHE JINHUH MIEPECeUeHNs] TBYX MHOTOTPAaHHUKOB?

5. Kakue miockocTu cieayeT MpUMEHSTh B Ka4eCTBE BCIIOMOTaTeIbHBIX TIIOCKOCTEN?

6. Kakye TOUKkM Ha3bIBAIOTCS OMOPHBIMH WM XapaKTePHBIMU?

7. B Kkakumx ciydasx BO3MOXXHO IIPUMEHEHME B KadyecTBE BCIOMOTaTEIbHBIX
MIOBEPXHOCTEH cepbl?

8. B kakmx cirydqasx Tena BpamieHHUsl OyAyT HepeceKaThesl 10 INIOCKUM KPUBBIM BTOPOTO
nopsaka?
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TPA®UUYECKAS PABOTA Nel
«TUTYJbHBIA JIUCT»

ens 3axanus

HayunTs mpaBmiisHO 0opMITATh rpadudeckre padoTsl. I10yInTh NPaKTHYECKHE HABBIKH
BBIITOJTHEHHS YEPTEXKHBIX MPUPTOB, HCIIOJIB3YEMBIX TIPH XYA0)KECTBEHHOM IIPOEKTHPOBAHHHU.

Boinoanumo mumyﬂbnbzﬁ Jaucm.

OEJIEPAJIBHOE ATEHTCTBO I10 OBPA3SOBAHUIO

BJIAZJMBOCTOKCKUI TOCYIAPCTBEHHbBII YHUBEPCUTET
OKOHOMUKU U CEPBUCA

UHCTUTYT CEPBUCA, MOJIbI U IU3ATHA

KA®EJIPA JIM3ANTHA

I'PAOUYECKHUE PABOTbI

Mo JUCHHILINHE
«HauvepraTenbHasi reoMeTPHUs M TEXHHYECKUH PHCYHOK»
3amanmsn 1,2, 3,4

CryzaeHr
I'p. A3-07-02

W.N. BanoB
PykoBonurens
JIOLIEHT

JILA. TletpoB
HopmoxonTponep

C.T. EmenbsinoB

CT. TIp€noaaBaTejib

BaanuBocTok
2007

Puc. 9.1. IIpumep BBINOTHEHUS TUTYABHOTO JIHCTA
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PaboTy BBINOMHUTE HA JIMCTE YepTexXHOH Oymaru dopmata A3 (297 x 420 ) kapaHzamom.
Ha nucre nomkHa OBITH BBINOJNHEHA pa3MeTKa JJIsl IOCTPOCHUS OYKB, COXpaHEHBI BCE
MIOCTPOCHHS, BBIITOJIHSIEMbIC TOHKOH CIIJIOIIHOM JIMHUEH TBEPABIM KapaHalioM.

Bce HaamucH BHIIONHUTE YEPTEKHBIM MIPHQTOM.

Paboty odopmisaror pamkoii Ha pacctostHur 20 MM OT JIMHHH 00pe3ku Gopmara ¢ JIeBOU
CTOPOHHBI U 5...10 MM ¢ OCTaJIbHBIX CTOPOH.

Pamky m Hagmucu 0OBOXAT CIUIONIHBIMA OCHOBHBIMH JHHUAMHU ToimmuHOHW 0,4...0,7MM.
JJis moCTpoeHuit MPUMEHSIOT CIDIONIHBIE TOHKHE JIWHIH TommuHOK 0,2...0,25MM.
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I'PAOUYECKASA PABOTA Ne2
«IEPECEYEHHUE NOBEPXHOCTHU IIVIOCKOCTBIO»

ens 3axanus

Pabora No 2 mpemycMaTpuBaeT H3y4YCHHE TEOPETHUECKUX IIOJNIOKEHUH 10 TeMaM:
Pa3BEPTOK,

MepecedeHNE IOBEPXHOCTH C  INIOCKOCTEHIO,
n3oMeTpuyeckux mpoekuuii. I[IpuoOpereHue

HOCTPOCHHE
OpPAKTHYECKUX HABBIKOB

OPTOTOHAIBHBIX U aKCOHOMETPUUECKUX MPOEKIUI reOMETPUIECKUX Tell.
Buinoanums 3a0anus 1 u 2 no unoOusuOyaibHOMY 6apuanmy.

B

HOCTPOCHHE
MOCTPOCHHUHU

N eapuanma X L° J°
1 10 45° 110°
4 40 50" 105°
7 30 45" 100°
10 20 30° 95°
13 35 20° 93°
16 25 90° 98’
19 45 30° 103°
22 20 90° 107°
25 40 45" 108°
28 15 45° 100°
31 20 45" 100°
Saganmue 1 3ananue 2

BbIMOMTHATS TPU TPOEKIMH  YCEYEHHOTO
KOHyca. HaliTm HaTypaJdbHYIO BEIHYHHY
ceyeHns. IlocTpouTh  H3OMETPHUECKYIO
NPOEKIHUIO ¥  Pa3BEPTKy IOBEPXHOCTH
YCEYEeHHOT0 KOHyca

ITocTpouTh HM30METPHIO M Pa3BEPTKY

MOBEPXHOCTH PU3MBbI (MeTonom
HOPMAJIBHOTO CEYCHHS).
90
Cz
B;
———————— %O
4,
B;
S
X y z
A 30 |30 |20
B 10 10 | mo moCTpOCHHUIO
C 0 50 | no mocTpoeHuo
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N eapuanma X L° D J°
2 80 30 60 45°
5 30 45° 65 60’
8 60 60 70 30
11 70 35 66 60’
14 90 45° 68 45°
17 50 30 64 30
20 40 30 62 60’
23 70 30 70 45°
26 80 45° 65 30
29 45 60 60 60’
32 50 55 60 60’
3aganue 1 3aganue 2
BrinonHuts IBE IPOCKIMY | BBINOIHUTE TpU NPOEKUUH YCEYCHHOU
YCEUEHHOI'0 HAaKJIOHHOro KoHyca. Haiitu | mpusmbl. HaliTu HaTypanbHYIO BEJIMYUHY
HaTypaJlbHYIO BCJIMUNHY CCUYCHUA CCUCHU. HOCTpOI/ITL HN30METPUIO u
mwiockocTbro I IlocTpouth pasBepTKy | pa3BepTKy MOBEPXHOCTHU YCEUEHHOI
IMOBEPXHOCTHU YCECUCHHOT'O HaAKJIOHHOI'O TIPU3MBIL.
KOHyca (METOJ TPHAHTYIIAIINH).
70 60 L
1
\Y J
S 5 I
= B JO
)
~
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N eapuanma X a b

3 100 40 65
6 95 25 50
9 65 60 65
12 70 20 50
15 90 55 35
18 95 30 55
21 75 45 25
24 70 50 35
27 80 65 50
30 100 35 45

3ananue 1 3ananmue 2

BpimonHuTe ABE NOpPOEKIUM HAKIOHHOTO | BBIMOMHUTH TpU MNPOEKLHUH YCEUECHHOU
LUIIMHAPA. ITocTpouts pa3BepTKy | MUpPaMUIBL. Haiitu HaTypaJIbHYIO
MOBEPXHOCTHU (METOJ HOPMAJIBHOI'O CEUEHHs) | BEITHUUHY CEYCHHUS. ITocTpouts
U30METPHUI0O M Pa3BEPTKy IOBEPXHOCTU
YCEUEHHOU MUpaMUIbl.

a 1748
Sy
N2)
\
\ 3
457 %
\
4, \
10 |BQ Cz‘ D2=O <
C; -
4, !
B,
X y z
A 85 10 0
B 65 50 0
C 20 5 0
D 0 25 0

Yeprexu (3n10pbl) BHITOIHUTH 110 UHIUBHIYAILHOMY BapHaHTy. [IpuMepsl BBINOTHEHUS
3aJjaHuil JaHbl Ha pucyHKax 9.3 - 9.8.

UYepTexku BBINONHSIOT Ha JIUCTe YepTexHOi Oymarum ¢opmara A3 (297 x 420 )
KapaH/alloM, JIMHUM CEeYeHWI BBLAENNTHh NBeTOM (KpacHbIM). Ha smcre mOMKHBI OBITH
COXpaHEHBl BCE IIOCTPOEHUsS, BBIIIOJHAEMbIE TOHKOH CIUIOIIHOM JIMHWEH TBEPJIBIM
KapaH/1alloM.

Paboty oopmisiror pamkoit Ha paccrosiHuK 20 MM OT JIMHUHM 00Ope3KH (opMata C JIEBOH
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CcTOpOHBI U 5...10 MM C OCTalbHBIX CTOPOH U OCHOBHOM HAANMKCHIO, pa3MelIaeMOl B IPaBOM
HI)KHEM YTy C HAUMCHOBaHHEM PaboThI (PUCYHOK 9.2).

PaMky ¥ OCHOBHYIO HaIIUCh OOBOIAT CIUIOIIHBIMH OCHOBHBIMH JIMHHSIMH TOJIIHHOMN
0,4..0,7vM. Buaumbie KOHTYpHI OOBOIAT CIUIONIHBIMH JUHHSAMH ToiamuHOH 0,4...0,5MMm.
HeBupnMmeie KOHTYpHI OOBOAAT INTPUXOBBIMH JIMHUSAMH —TommuHOo# 0,2...0,3Mm. s
IIOCTPOEHUN MPUMEHSIOT CILIOIIHBIE TOHKUE JIMHUY TonmuHoM 0,2...0,25MM.

Lo
20 I
Lo
/\/ 185
10 , 10 10 , 10 , 15 10 o 120
1 1 1 1 1 1
HassaHme  Homep HoMep

Kaoeapbl 3QUeTHON KHUXKM BAPUAHTA

\ / <
A3 05-01 304010, 20 =
TexXHNYeCKMA PUCYHOK 1 HQUePTATe/IHas reoMeTPust Q2
S “‘ulg Uam. Konyd /et |Naok fTogrmesldaTa
ol Cragna| /et /ncTos
= Korcyrwt. | Metoos paeuyeckas pasoTa | y 1 3
15 15 20 2
[IpwvHsin [leTpoB
CryaeHT UsaHos Brysc
lpoekuw TeHewn ©
T BragmsocTok
w

Puc. 9.2 - OcHOBHas HAIIIUCH
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TexHyueHuy PULYHOK U HOYEDMAUMENBHAA [ECOMERPIA
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Puc. 9.3. IIpumep BoinonHeHus smtopa CedeHne NpsiMoro KpyroBoro KOHyca.
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Puc. 9.4. IIpumep BoinonaHeHus smropa. [pusma.
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Puc. 9.5. IIpumep BoimonHeHus smopa. CeueHne HaKIIOHHOTO KOHYca.
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Puc. 9.6. IIpumep BoinonaHeHus smropa. [pusma.
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Puc. 9.7. Ilpumep BoinonHeHus smtopa. HakioHHBIN HUIUHAP.
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Puc. 9.8. IIpuMep BBINONHEHUS 3MI0pa. Y CEYeHHAs MUPaMUJa.
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I'PAOUYECKASA PABOTA Ne3
«B3AMMHOE NEPECEYEHWE NOBEPXHOCTEW»

ens 3axanus
Pabora Ne 3 mpenycmarpuBaeT u3ydeHIEe OCHOBHBIX TEOPETUIECKHUX ITONIOKEHUH 110 TeMe:
IepecedeHne TOBEPXHOCTeH, ITOCTPOCHHE W30METpPHUeCKuX mpoeknuii. I[lpmobOpereHue
MIPAaKTHYECKUX HAaBBIKOB B ITOCTPOCHUHM OPTOTOHAJBHBIX M AKCOHOMETPHUYECKUX MPOCKIUH
T€OMETPHUYCCKHX TEl.

Saganue

Iocmpoums aunuio nepecevenus 08yX NOBEPXHOCHIEN MEMOOOM BCNOMO2AMENbHBIX
CeKyWux nI0cKocmetl U akCOHoMempuyecKoe U300paxjceHue SMux no8epxHocmel.

UYepTtexu (3n:0pbl) BHIIOTHATH 10 WHIWBUAYAIEHOMY BapHaHTY. 3aJaHUs JOJDKHBI OBITH
BEITIOJTHEHBI TI0 pa3MepaM, YKa3aHHBIM B 3aJaHUH. [IpUMeps! BHITIONHEHUS 3aJaHUA TaHBl Ha
pucynkax 9.9 - 9.15.

UepTe:kd  BBIMIOJHAIOT Ha JIHCTE 4YepTexkHOH Oymarm Qopmara A3 (297 x 420)
KapaHJalloM, JMHWHA CEYCHUI BBIOCNUTh IBETOM (KpacHbIM). Ha mmcre mOMKHBI OBITH
COXpaHEHbl BCE IIOCTPOCHUS, BBINOJHAEMbIE TOHKOM CIUIOIIHOM JIMHHEW TBEpIbIM
KapaHAaIloM.

Paboty odopmitsitor pamkoii Ha pacctosiHud 20 MM OT JIMHHM 00pe3ku (opmara ¢ JICBOH
CTOpOHBI U 5...10 MM C OCTalbHBIX CTOPOH U OCHOBHOHM HAJAMUCHIO, pa3MeNIaeMOl B TPaBOM
HIKHEM YIJIy C HAMMCHOBaHHEM PaboThI (PUCYHOK 9.2).

PaMky ¥ OCHOBHYIO HAIIHCh OOBOIAT CIUIOIIHBIMH OCHOBHBIMH JIMHHSIMH TOJIIHHOMN
0,4...0,7ymM. BugmMbie KOHTYpHI OOBONAT CIUIOMIHBIMH JWHUSAMH ToimuHOW 0,4...0,5MM.
HeBupnMmeie KOHTYpHI OOBOAAT INTPUXOBBIMH JIWHUSAMH TommuHOo# 0,2...0,3Mm. s
MIOCTPOEHUN MPUMEHSIOT CIIOIIHBIE TOHKUE JIMHUM TonmuHoM 0,2...0,25MmMm.
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