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I'paguueckas padora Nel
TEMA: Hlpudgtsi

Bpems Ha padory-4 yaca

IEJIb U CONEPXKAHUE T'PA®GUYECKOM PABOTHI.

BelnosiHeHre paboThl NpelycMaTpPUBAET U3YYEHHE CTYJEHTAaMHU TOCYAapCTBEHHBIX
crangaptoB ECKJ] Ha ¢dopmarsl, MaciTadbl, TUHUM, YEPTEKHBIC MIPUPTHI, TO €CTh
OXBaThIBAET IpPUMEHEHNE o0mx IPaBUII YepUYECHMUSL.
Pa6ora nan I'P 1 onupaercs -Ha rpaguueckue 3HaHUS U HaBBIKH, [TOJIy4EHHBIE CTY-
JNEHTaMU B IIKOJIE IPU U3YYEHUH YEPUYEHUS U NIEPBOM 3aHIATHH IO JAHHOMY IpeaMe-
Ty.

PaGota coctout u3 opopmienus nucra 1 ['P popmaTtom A4, Hanucanus pazMepom
mpudra 10 andaBuTa MPONUCHBIX U CTPOUYHBIX OYKB, LIU(PP U HEKOTOPHIX 3HAKOB,
OPUHATHIX TPH 0(DOPMIICHUH YEPTEXKEW, HanMcaHus Tekcta mpudrom Ne 5.

2. IIpaBuiaa opopmiieHus1 YepTexa.

Pabota Bemomnusierca Ha ¢popmare A4 I'OCT 2.301-68 (CT COB 1181-78), pazmep
kotoporo 210x297 mMm. Ha dopmare mzoOpakaeTcss pamka IO yepTexka, KOTopas
OTCTyMaeT OoT paMku gopmata ciaeBa 20 MM €O BCEX OCTaJlIbHBIX CTOPOH 10 5 MMm. B
HIDKHEW 4acTH BIUIOTHYIO K paMKe (popMaTa MOMEILIAETCsl OCHOBHAs HaJIHUCh GpopMa,
rabapuThl 1 3anoiaHeHue kotopoi ycraHosiensl ['OCT 2.104-68 (CT COB 6306-88).
B BepxHeM J1IeBOM yIuly OMEIIAETCS JONOJHUTEIbHAS HaAIUCh (puc. 1).
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B rpadax OCHOBHOM HAJITUCU (puc.2) CTYJICHT YKa3bIBaeT:
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B rpadbe 1 - naumenoBanue wuznenus (B I'P 1 - «llpudtbl yepTexHbBIC))
B rpade 2 - o603nauenue nokymenta mo I'OCT 2.201-80 unu o nmpuHatoi Gopme

( CM. puc 3)
B rpage 3 - oOo3nauenwe wmatepuana ngeranu ( B [P 1 wHe 3amomusiercs).
B rpade 6 - wmacmTab, B KOTOPOM BBIMOJHEH 4YEPTEeK (B COOTBETCTBHH
C IoCct 2.302-68).

B rpade 7 - mopsnkoBblii HOMEp JHCTa (€CIH YEPTEK BBIINOJHEH HAa OJHOM JIUCTE
rpada HE 3arO0JIHSICTCS).
B rpade 8 - obmiee unciao IUCTOB YepTexka AaHHOTO u3nenus (rpady 3aroiHSIOT
TOJIBKO Ha MEpPBOM JIUCTE).
B rpade 9 - HaumeHOBaHWE WU WHICKC MPEANPUITHS, BBITYCTUBIIETO YepTex. Ha
y4eOHBIX YepTekax TPOCTaBIseTCs WHAEKC rpymmbl (Hanpumep: [p.22 TOM).
Bce Hanmnucu BBIMOJIHSIOTCS IO cepeuHe rpad.

IIKTY. UTI" 01 02. 003

01- No rpaduyecKoit paboThI
02- Ne o xypHaiy

003- No BapuanTa paboThI
puc. 3

Bce OykBenHble u nudpoBbie HAAMUCH HA YepTe K€ BCeX rpaduueckux padoT
BBINOJIHAIOTCS 4yepTexkHbIM mpudrtom no ['OCT2.304-81. B ocHOBHON Haamucu:

- rpadsl 1;2;6;9 - 3aMOJIHAIOTCA upupToM pasMepoM 7;
- rpada 3 - 3aM0JIHIETCS mpudTom pazmepom 5;
- OCTaQJIbHBIE rpadbr - mpudTom pasmMepom 3,5 MM.

B nomonmHuTeNnbHONM HAAIMCH THUIIETCS TOXKE 4TO U B Tpade 2 (puc.3), HO ¢ IMOo-
BOopoToM Ha 180°.

3. BbmmosaHenune rpaguyeckoi padoTsl

['padpuueckas pabora Nel comepkuT pycckuil andaBUT MPOMUCHBIX M CTPOYHBIX
OykB, apabckux 1P MPUHATHIX B YEPTEKAX, BHIMOTHEHHBIC MPU(TOM pa3MepoM 5,
7 U 10..
YepTexoM Ha3bIBAIOT TAKOE M300pa)K€HUE IMpEeAMETa Ha IUIOCKOCTH, MO KOTOPOMY
MOYHO CyIUTh O ero dbopwme, YCTPOUCTBE, napamMmeTpax u
pa3mMepax.

Cornacuo I'OCT 2.204-81" Haanucu, HAHOCUMBIE HA YEPTEXKE U HA JPYTUX TEXHUYE-
CKUX JOKyMEHTaX, BBIMOJIHSIOTCA MPU(TOM ¢ HAKIOHOM 75° wiu Oe3 HaKJIOHA ¢



tonmuHou suauit 2:14 (tum A) wmm 1:10 (tun B) pasmepa mpudra.
Pasmep mpudra onpesensier BbICOTa MPOMUCHBIX OYKB B MM, U3MepsiemMasi MeprieH-
TUKYJISIPHO OCHOBAHMSI CTPOKH.
B yueGHbIX pabotax Haamucu BHIMONHAIOTCS mpudtoMm THna b ¢ Hakimonom 75°.
[TapameTps! mpudTa mpuBeaeHB B TA0IHUIE 1.

IIpumeyanus:

O6pa3zen BbiTIoTHEHU OYKB U nudp Tuna b ¢ HakiaoHOM 75° mpuBeAeH Ha puc. 3. Ha
HEM TaK)Ke MOKa3aHO BBIMOJHEHUE BCIIOMOTATEIbHON CETKH, 00pa30BaHHON BCIIOMO-
rareJibHbIMA TOHKUMHM JIMHUSIMHU, B KOTOPYIO BIHUChIBalOTCs OykBbl. [llar Bcriomora-
TEJIbHBIX JIMHUNA CETKU ONPENENseTCsS B 3aBUCMMOCTH OT TOJIIIEHBI d InHMi mpudra.
Tonmuna nuauii mpudra d onpenensiercs B 3aBUCUMOCTU OT TUIIA U pa3Mepa mpud-
Ta COTJIACHO TalJI. 1.
Pa3mepsl Takux napameTpoB MIpU(Ta, KAK PACCTOSHHE MEXIYy OyKBaMu B CIOBax
«a», BBICOTA CTPOYHBIX OYKB «€», IIMpUHA OYKB I HU(P «g» MUHUMAJIBHOE pPaccTos-
HUE MEX]y CIIOBAMHU «€», paCCTOSTHUE MEX/Y .OCHOBAHUSAMHU CTPOK «by», 1t Hauobo-
Jiee MpUMeHsIeMbIX pa3mepoB mpudTa tumna b cienyer 6pars u3 tadn. 1.

Puc. 4

Jlnst Hammcanus Tekcta ImpudToM pasMepa S5, BMECTO CETKH, KaK Ha PHUC. HC-
MOJIB3YIOT YHPOIIEHHYIO CETKY, Ha KOTOPOM MPOBOAST TOPU3OHTAIBHBIC JIMHUU JIJIS
pa3mepoB h, ¢, b kak Ha puc. 3 U HECKOJIbKO HAKJIOHHBIX JIMHUN MOJ yTiioM 75rpan ,
JUIi TOro, 4YTOObl HE cOMBaThCAd C 3aJaHHOTO HakiIoHa OykB u wudp.
Bce HAITUCU BBITIOJTHSFOTCS oT PYKH.
[Ipu Boimonnenuun ['P HeoOXxomaumo oOpaTuTh BHHMaHHUE Ha:

1. pasHyIo HIUPUHY OyKB



2. MPaBUIBHOCTD ux

HaIMCaHus;

3. paccrosHue Mexay OykBamu (oHO ymeHbIaercs mexay OykBamu I'u JI; Cu T u

T.J.)

4, IMPpaBHUIIBHOCTDb HaIltMCaHUsA

uudp

ITocne BbINONHEHUS paGOTLI B TOHKHX JIMHHAX M IIPOBCPKH IIPCIIOAABATCIICM, 00-

BOJKY BBIIIOJHAIOT MATKHM KapaHIallOM. ]_HpI/I(I)TBI YCPTCIKHBIC BBIIIOJIHAIOTCA 110/

yIJoM 75 rpaaycos.

No mpudra 35 |5 |7 10
[IponucHbIE OYKBHI : 3,5 |5 |7 10
BBICOTA

IMpUHA OyKB, Kpome | 2 2,814 5,7
A KM LI BLIO

st 0yks XK, @, 11T, FO 3 4316 8,6
st OykB A,M 2,5 13,6/5 7
CtpouHble OYKBBI: 2,5 [3,5]5 7
BbICOTa OYKB, KpoMe O, B, /I, p, Y, P

BbICOTA OYKB O, B, 1, P, Y, { 35 |5 |7 10
mMpuHa OyYKB, KpoMme X, M, T, ¢, 11, m1, | 1,5 2,13 4,3
b, IO

mupuHa OykB X, T, ¢, 111, 111, bl, O, 2,5 13,55 7
[{udpel: BRICOTA 3,5 |5 |7 10
mupuHa nudp, kpome | 2 2,84 5,7
Tonmunaa muauii 0ykB u 1udp 1/10 Ne | 0,35(0,5/0,7 | 1.0
mpudTa

Paccrosnue mexay OykBaMu 1 1,42 3




PaccTosiHue MeXy CTOBaMU: HE MEHEE
IIUPUHBI OYKB

Paccrosame  Mexay  ocHoBaHusamu 5,3 |7,5(10,5[15
CTPOK HE MEHEE

[Tpu 3anonHennn Tabnuil OyKBbI U MUGPHI HE TOJDKHBI KacaThCs JTMHUN TaOIUIIbI.

4. Bomnpocsl 1JI1 CAMOKOHTPOJIS.

Yro Takoe, Qopmar nmcTa dYepTexa, YEM OH  OmIpenemnsercs?
Yro Takoe OCHOBHBIE M BCIOMOIaTejbHble (OpPMAThl, KaK HX IOJY4YUTH?
Yro takoe macmrad uzoOpaxenus Ha yeprexxe? Kakue macmralObl Bol 3HaeTe?

Kakne THIIBI YEPTEKHBIX mpu@TOB Brr 3HaeTe?
Kakoii pazmep sBisieTCs HCXOAHBIM, JUJISl ONIPEAETICHUS pa3MEPOB JIEMEHTOB OYKB

S oA W

uudp YEPTEIKHOTO mpudra?

IIpumMep TekcTa TUTYJIBHOIO JIMCTA KYpPHAJIA YepTesKei

Munucmepcmeo obpazosanus u nayku PO

@I'BOY BO «bpsanckuti 20cy0apCcmeeHHblll MeXHUYeCKUll YHuepcumemy

KYPHAJI

epaghuueckux pabom no undxcenepHou epaguxe 3a 1 cemecmp

IIKTY. UI"O1 12. 000
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I'padpuyeckas padora Ne2

1. Tema: BBINOJIHEHUE YepTeXa JACTAIM C NPUMEHEHHEM JEICHUS OKPYXK-
HOCTHM Ha PaBHBIEC YaCTU U MOCTPOCHUE COMPSHKEHUM.

2. Heab padorbi: @OopMHPOBAHNE YMEHHU BBIIOIHEHUS COMPSHKEHUN MEXKIY
NPSIMBIMU, MPSAMBIMU U JyTamH, MEXAY ABYX IyT U JCICHUS Ay OKPYXHOCTU Ha
paBHbIE YaCTH.

3. IlponomxuTenbHOCTh: 4 yaca

4. MarepuajbHoe U AOKYMEHTAJbHOE ob0ecneyeHmue:
4.1. 3amanus No2 o BapUaHTaM
4.2. Meroandeckue peKOMEHIAIMKA IO BBIMOJIHEHUIO TpapuiyecKoil paboThI
4.3. [nakatel «/leneHue okpyxkHOCTH, « COMPSIKEHUS

5. OO0mme wu TeopeTHYECKHE TMOJOXKEHHS MO TeMe 3aHATHIM
5.1 enenue OKPYIHCHOCU Ha pasHvie yacmu.
DTH IEUCTBUS YacTO MPOU3BOIITCS IIPH BEIYEPUMBAHUM (DIIAaHIIEB, KPBIIICK WU
JIPYTUX MOT00HBIX JeTanei.
5.1.1 [Jlenenue okpyxchocmu Ha uembvlpe U BOCEMb PAGHLIX Yacmel.
[TocTpoeHue OKpyKHOCTH HAYMHAETCSI C TMPOBEICHUS JBYX B3aUMHO
MEePIECHIUKYJISIPHBIX OCEH, KOTOPBIE OMPESTSIOT IEHTP OKPYKHOCTH U CaMH JICJISIT
OKPY>XHOCTh Ha 4 yactu. [{ns1 nenenus Ha 3 yacTelt Hy»KHO, B3SIB IIEHTpaMU TOYKH 11
3, MpoBeCTH JIBe mepecekaromuecs: ayru. M3 Touku nepecedyeHus: MpoBECTH JTMHUIO
yepes
HEeHTp oKpykHocTH. Haxomum touku 2 u 6. AHanoruyHo ctpoum 4 u 8 (puc. 1).



5.1.2. ]Jlenenue oxpyxcHocmu Ha HNAMb U CEeMb PABHBIX  YAcCmel.
[Ipu nenenue Ha 7 yactedt (puc.2) U3 TOYKU A palyCcoOM PaBHBIM PAIAYCy
ATOI OKPYKHOCTH MPOBOJAT AYTY, MIEPECEKAIONIYI0 OKPYKHOCTh B TOUKe n. M3 Toukn
N OMYyCKAalT NEPHEHIUKYJIAp HAa TOPU30HTAJIbHYIO OCEBYIO JUHUIO. [[nuHy neprien-
JUKYJIApa NC OTKJIAAbIBAIOT OT TOUKHU | cemb pas.

|Ji"
” :

L
5

PHC.2

Jlia nenenus Ha 5 yacreid (puc.3), Tak ke Kak [P JIeJECHUE Ha 7 4acTeid CTPOAT
nepneHauKyJsp nc. M3 touku C pagnycom Cl nposoasar ayry 1m. U3 Touku 1 pagu-
ycoM Im mpoBoAsT Ayry m2 g0 mepeceyeHusi ¢ OKPYKHOCThIO. Touku 1 u 2 — ucko-
Mble Touku. Xopjaa 1-2 paBHa 1/5 okpyxkHocTu. [|muHy Xopabl 1-2 OTKIaabIBalOT HA
OKPYHOCTH U HAXOAAT TOUYKH 3.4,5.

Jyroit cioco6-cioco6 xopa. Jluamerp oKpyKHOCTH YMHOXAIOT Ha Kod(uru-
eHT K, COOTBETCTBYIOIMIA YUCTY JEICHUH, MOTydas MPU 3TOM JUTHHY XOPJbI, KOTO-
PYIO OTKJIAJBIBAIOT IUPKYJIEM Ha OKPY>KHOCTH TI pa3.

Taomunal
Konuuecmeo uacmeti oxpysrcrnocmu Koagpdpuyuenm K
3 0,87
5 0,71



7 0,43

9 0,34
10 0,31
11 0,28
5.2. Conpsoicenus

ConpsikeHHeM Ha3bIBAIOT IJIABHBIN NEPEXO0 OJHOW JIMHUU B ApyTyro. Touka
conpsiKeHus - o0111asi TOYKa, B KOTOPOM OCYILECTBIISIETCS TIJIABHBIN MEPEXOI.

5.2.1 Conpsiicenue  Oyau u KacamenbHoll u 08yx oye.
Touka compspkeHHWsS M JyrM W KacaTelbHOW HAXOIUTCSI B OCHOBa-
HUM TIEPIICHINKYJIAPa, OMYIICHHOTO U3 IIEHTPa OKPYKHOCTH Ha TpsiMyto Am (puc.4).
Touka compspkeHus ABYX AyT paguycoM R m R1 HaxomuTcs Ha mpsMOi COeTUHSIO-
uieit aBa uentpa ayr 0 u 01 (puc.5).

M
D

Puc.4 Puc.5

5.2.2. Conpsoicenue 08yx cmopoH NpsAMO20, OCIMPO20 UU MYNo2o Yy2id.

IlenTp nyru cONpsKeHU NOJKEH HAXOAUTCA Ha PACCTOSTHUU. paauyca 1yru

CONPSKEHUS OT KaXI0M M3 CTOPOH yTia. [IpoBoadaT nBe nMMHMM mapajieiabHbIE CTO-

poHaMm yriia Ha paccTtossHAM R oT ctopoH. Touka nepeceueHns: TMHUM ABISETCS LICH-

TpoMm ayru conpspbkeHus 0. IleprneHaukynspsl u3 neHtpa 0 Ha OOKOBBIE CTOPOHBI
OTIPEEINST TOUKHU CONpPsKEHUs n U m (puc.6).



5.2.3 Conpsicenue oyau u NpoU3801bHOU NPAMOU.

Hentp nyru conpspkeHus O MOIKEH HaXOOUTCS HA PACCTOSIHUM paauyca

JIyT'U COIPSKEHUS OT IIPSMOU U conpsracMou ayru. [Ipu moctpoeHun Hy»KHO IpoBe-

CTH JINHUH, OTCTOSILME HAa OJAMHAKOBOM paccTossHMM R ot nyru ¢ pamumycom Rl m

LEHTPOM O 151 pAMON JIMHUM.

Jiis myru oo OyaeT BTopas ayra ¢ paguycom R — r. Jlnsg nmpsmoit — mapaii-

JeJIbHAs MpsMasi Ha pacCTOSIHUM T OT 3a1aHHoi. Touka nepeceuenust 01 Oyzaer ueH-

TPOM JIyTH CONpPsKEHUS. TOUKM CONMpSKEHUST — TOYKa €2, o0pa3yromiascs npu mnepe-

ceuenun ayru orpeskoM OOI, m touka c¢3 — mepneHgukyissp u3 0 K OpsMoOi.
puc.S.

5.2.4. Conpsoicenue 08yx oye

[Ipu BHemHEeM conpsixenuu neHTpsl Ol u O2, conpsiraeMbix Ayr paguycom R1
u R2, nexxar BHe conpsiraemoil nyru paguyca R (puc.8a). Llentp nyru conpsixenus O
JOJKEH HaXOJOUTCsA OT 00oux ayr Ha pacctosHuu R. Jlng onpenenenus touku O u3
ueHtpaOl mpoBoaum nyry paguycom RI+R, a u3 nentpa O2 — nyry paamycom
R2+R. Touka nepeceuenus: — nueHtp O ayru conpsbkeHus. Eclii COeAMHUTH LEHTPbI
Ol u O2 ¢ O npsAMBIMU JTUHUSIMH, OHU TIEPECEKYT OKPYKHOCTH B Toukax M u N
(TOUYKM conpsHKEHU).



aj 5%
puc.8

2. Ilpy BHYTpPEHHEM CONPSIKEHUM LEHTPBI AYT JIEKAT BHYTPU AYTHM CONPSIKEHUS
(puc.80). ITosromy paccrosinus ot ueHTpoB Ol u O2 conpsiraembIX IyT 10
nentpa O nyru conpspkenus Oyner onpenenstcs R-R1 u R-R2. Tlposenenue nyr
MOJIyYEHHBIMH paauycamu onpenensier neHtp O3 conpsraemoit ayru. IIpsimbie
nposeneHHble u3 Touku O3 yepe3 nentpsl Ol u O2 1o nepecedyeHust ¢ OKPYKHO-
CTSIMU OTIPEJEIHUT TOYKU CONPSIKEHUS IyT

3. Ilpu cMmemaHHOM cONpsKeHUU (puc. 8 B) JJIsl OJTHOW Ayrd 3TO OyAET BHEUIHUM
CONPSKEHUEM U Ayra U3 LHEHTpa npoBoautces paaunycoM R-R1, g npyroi nyru —
BHYTpPEHHEM CONPSKEHUEM u nyra MIPOBOJUTCS paauycom R-
R2. Touka nepeceuenus nyr O2 — HEHTP JyTU CONPSKEHUS.

BapuanTsl 3aganuii npuBeneHsl B aurepatype ( 2 ctp.19-24)

6. Ilopsiaok BhINOJIHEHMSI Pa0OTHI.

6.1. [TonyunTs 3a7jaHUs y [IpEeIoIaBaTes.
6.2. [ToaroroButs dbopmar A4 JUISL padoTHL.
6.3. OnpenenuTh rabapuTHBIE pa3MEPHI YepTEkKa U Pa3METUTh €ro Ha opmare Tax,
4TOObI ObLIO MECTO TUISL IPOBEJICHHUS pa3MepHBIX JIMHU.
6.4. IIpoBectn ocH U LEHTPaJIbHbIE JIMHUH.
6.5. IloctpouTb B TOHKUX JIMHUAX OKPYKHOCTH JOYIH, TMpSMbIE JIMHHH.
6.6. ITocTpouts CONPSIKEHUS.
6.7. N306pa3uth BBIHOCHBIE u pa3sMepHBbIE JIMHUM.
6.8. MOKa3aTh paboty MpenoaaBaTeto JUTS MPOBEPKH.
6.9. Oo6BectH JIUHUU KOHTYypa JIETalu.
6.10. [IpocTaBuTh pa3Mephl.
6.11. 3anoJIHUTh OCHOBHYIO HaJIINCh.

6.12. mokaszaTp pe3yabTaT pabOThl IPENOJABATEIO.

7. Jlomamnee 3aJaHHe.



7.1. 3aKOHYUTH rpaduueckyro pabory.
7.2. IlloaroroButk hopmat A3 nmst ['P Ne3

8. Bomnpoch! AJ1s1 CAMOKOHTPO.JIA.

Kak nosenuts OKpy>KHOCTh Ha 3 1 6 YacTei.

Urto Takoe conpspkeHue?

Uto Takoe TOUKa CONpsKEHUs?

I'ne noikeH HAXOIWUTCS LEHTP COMPSHKEHUS MPSIMBIX MEpPECeKaroluxcs JiH-
HUN?

5. T'me nomxeH HaXOOUThCA LIEHTP CONMPSHKEHUM ABYX AYT MPHU: a) BHEIIHEM CO-
npspKeHUH? 0) BHYTPEHHUM COMPSHKCHUH?

el NS

9. PekomeHayemasi JiuTeparypa.

OcHoBHas

1. C.K. boromo60oB. A.B. Unxenepnas rpaduka. — M, Mammnoctpoenue. 2000.
2. C.K. boronto60B. UnauBuayaneHble 3aaanust. — M, Boicias mkosa. 1994,
JlonmoJHUATEIbHAS

1. P.C. MupounoBa, b.I'. MuponoB Wnxenepnas rpadpuka M.: MammHocTpoeHue,
2000.



I'paguueckas padora Ne 3

I. Tema:
VKJIOHEL, KOHYCHOCTH, JIEKaJIbHEIE KpUBBIC.
2. Lenn paboTh:

dopMUpoBaHUE YMEHUM BBIMIOJIHSITH PACU€Thl U MOCTPOCHUE YIJIOB, KOHYCOB,
napabos, cnupaiu Apxumena.
3. IIpoposmkutenbHOCTh:4 yaca

4. MarepuanbHoe U JOKYMEHTAIIbHOE oOecrieueHue,
1. 3ananue 1o BapUaHTaM
2. Metoauyeckue peKOMEHIAUKA TI0 BBITIOJHEHUIO Tpaduueckoil paboThl.
3. IlnakaThl: «YKJIOHBI, KOHYCHOCTHY, «JIeKaJIbHbIE KPUBBIEY.

5. O0u1ue 1 TeOpPEeTUYECKHE MOJIO0KEHUS MO TeME rpapudecKoil padoThl.

5.1. ITocTpoeHue yKIOHOB
[ToBepxHOCTH feTanei 4acTo MPEeCTaBISIOT CO00M MIOCKOCTH, PACIIOI0KEH-
HbIE HAKJIOHHO APYT K apyry. Hanpumep, B IUTHIX U IITAMIIOBAHHBIX JETANSAX, B U3-
Ienusix ~— mpokata  (IByTaBpoBas — Oaiika, — IIBEIUIEp,  peIbc W JIp.)
BennunHa HakiaoHa OJHOW JIMHUM OTHOCUTEIBHO APYTrOM HA3bIBAECTCS YKJIIO-
HOM U OMpENEeNAeTCsl TAHIeHCOM yria Mexay Humu (puc. 1 a). Ha ueprexe ykinon
MO>KET OBITh 331aH MPOCTOU ApoOkto (puc. 1 0) niau B npoueHTax (puc. 1 B).

A g = 30%
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3HaK YKJIOHA - €r0 BEpIIMHA J0JDKHA OBITh HallpaBjieHa B CTOPOHY YKJIOHA -

HAHOCST NEpel pa3MEPHBIM YUCIIOM, PACIIOIaraéMbIM WJIM HEMOCPEACTBEHHO y U300-
pakeHHs] OBEPXHOCTH YKJIOHA, UM Ha TOJKE JUHUM - BBIHOCKH (pHC. 16, B)
He3HauuTenpHbIl YKIOH Ha YEpPTEeXKE IIOKA3bIBAIOT C YBEJIMYEHUEM.
Ha puc. 2 noka3aHo nocrpoeHrne BHYTPEHHENW I'PaHU BEPXHEM MOJIKU LIBEILIC-

pa. Tak kak ykioH paBeH 10 %, nmoctpoeH BcnomorarenbHblii TpeyronbHuk BC/I ¢

karetamu 10 u 100 MM (MOXHO B3sITh 5 1 50 MM U T.11.). TaHreHC yria Mpu BEpIIUHE

C paBeH 1: 10 win unaue 10% - Homy yknony runorenyssl CJI k karery CB. Uepes

TOYKY A, ONpPENEISAIOIYI0 MECTO U3MEPEHHUs TOJIIMHBI MOJKH, MPOBEIEHA MpsMas,

napauienbHas CJl. BcnomorarenbHblil TPEyroJIbHUK MOXET PacroyiaratbCcsi U B CTO-

poHE oT HOJIKH.




5.2. ITocTpoeHre KOHYCOB

Konyc BpauieHus onpenensioT 1Ba pa3Mepa, yCEUEHHbIN - TPU, 3a1aBAEMbIX B
3aBUCUMOCTH OT YCJIOBHUH pa3HbIM 00pa3oM: yrjioM WIH OJHHM M3 JHAMETPOB
(vame BemmumHOM [l - 17151 HAPYKHBIX KOHYCOB ¥ d -/1J1s1 BHYTPEHHUX) B pazMepoM L

-JJIMHA KOHycCa (puc. 3).
L4 i
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puc. 3
Konycnocts (C) onpezensercst Kak OTHOUIEHUE PAa3HOCTU JAMUAMETPOB JIBYX
HOTIEPEYHBIX CeueHui KOHYyca K PaccTOsSHUIO MEXTY HUMH.
~d a
c=A-9_,,.2

2 T. €. KOHYCHOCTb paBHA YJBOEHHOMY YKIIOHY OOpa3yroiiei
KOHYCa K €Tr0 OCH.

Hawnbonee BcTpeyaroniecs KOHyca:

Taoauna 1

KonycHocTb ¥Yroua konyca IIpumenenue

1:50 1° 845" Konnueckue mtug o

1:20 2°51's51" KoHyCBI B IIIMHAEIAX CTAHKOB

1: 10 5°43'29" KoH11bI BaJIOB 3JIEKTPUUYECKUX MAIIUH
1:1,866 30° 3a)KUMHbBIC TTAHTH, QPUKITMOHHBIE MY (PTHI
1: 0,866 60° L{eHTpBI CTAaHKOB, LIEHTPOBBIE OTBEPCTHUS

KoHycHOCTh MOKeT OBITh 3aJlaHa OTHOIICHHEM ABYX YMCE] WU JCCATHUHOM
TpOoObIO (puc.4 )



| '
&r 8l  rw |5t
= A
8 t——=1w__|l 5y
F o ” o
) 2l 3 w
r = ]
puc. 4
3HaK KOHYCHOCTH, OCTPBIM yroJ KOTOPOro JOJDKEH ObITh HampaBjieH B CTO-
poHy BEPIIMHBI KOHYcCa, HAHOCAT nepen pa3sMEpHBIM YUCJIOM.

[Ipu mocTpoeHnu ouepTaHus KOHYcCa, 33/1aBA€MOI'0 KOHYCHOCTBIO, JYTMHHON U
OJIHUM W3 JUaMETPOB, BTOPOM JAMAMETP BBIUUCISIOT MO (HOpMysie WU C MOMOIIbIO
BcrioMorareiabHoro tpeyronbHuka BCJl, kaTeThl KOTOporo otHocsTcs kak 1:20
(puc.4a). Jlanpiiie MOCTYMAIOT TaK K€, KaK ¥ MPU MMOCTPOECHUHU YKIOHOB.

5.3. ITocTtpoenue napa0oJIbl
[Tapabona - MHOKECTBO TOUYEK TUIOCKOCTH PAaBHOYAAJIEHHBIX OT TOUYKHU ((hoKy-
ca) ¥ NpsAMOH (IUPEKTPUCHI), JIEKAIIUX B 3TOM e MITOCKOCTH.

1 .IToctpoenue mapabosbl 10 3a1aHHOMY (okycy P u Hampasmsromieit (puc.5)
Uepes pokyc mpoBoasT ock mapadosibl neprneHaukyasipao aupekrpuce d. Otpesok H
F nensat momonam u HaxoasT BepiinHy napabomnsl A. Ha ocu BIpaBo OT TOYKH A OT-
MEYal0T HECKOJIbKO MPOU3BOJIHBIX BHIOPAHHBIX TOUEK, IPOBOASAT Uepe3 HUX MPSIMbIe
NEPIeHINKYIAPHBbIC OCH U JENAT Ha HUX U3 Qokyca F 3aceuku: Ha mepBoOi pagnycom,
paBHbIM oTpe3Ky H1, Ha BrOpoii - orpe3ky H2 u 1.1. Uepe3 TOuku mpoBOST IIaB-
HYIO KPHUBYIO.

H ,u” —5 [""

b

puc.5



2. Ioctpoenue napaboibl MO BeplIMHE, Ocu U ofHOM ee Touku C (puc.6).
Crpoum BcriomorarenbHol npamoyroidbHuk ABCJI. CTOpoHBI PSAMOYTOJIb-

Huka A/l u JIC nenst Ha paBHbIE YaCTU U TOUYKH JICJIICHUSI HyMepYyIoT. BepTUKalbHbIMf
P JENEHUN COCIUHSIOT JIydaMu ¢ BeplIMHOM A. Uepe3 TOUYKM JIENIEHMs, PacloJio-
*eHHble Ha AJ[ TpOBOJAT NpsMble JIMHUM NapajljieibHble ocu napadonsl. Touku me-
peceueHus COEIUHSIOT JEKAIBHOM PSIMOM.
Jlsist mosydeHusi BTOPOM BETBU 1MapadoJibl MPOBOJAT MPSMbIE JTUHUU 4Yepe3
TOYKH, JIEKALIUE HA OCH, J0 MEPECEYEHUsI C COOTBETCTBYIOIIMMH MPSMBIMU I1apa-

JebHBIMU OCH MapaboJbl, IPOBEACH-

HbIMU OT npsimoit AE.

3.Iloctpoenne mapabGonbl, BHOHCAHHOW B  JAaHHBIM yroa (puc. 7)
Kaxxayto cTopoHy yriia IefsT Ha OJMHAKOBOE YKMCIIO PaBHBIX yacTeil. OqHOMMEHHbBIE
TOYKH COCAUHSIOT NPAMBIMU JIMHUAMHY, T.€. | 1 1; 2 u 2; u T.4. IIpu nomomu yekana
IIPOBOJUM OT TOYKM N 110 TOUKM M KpHUBYIO KacaTEJIbHYIO KO BCEM OTpPE3KaM Ips-
MBIX.

5.4.1locTpoenne cnupaju Apxumeaa

Cnupanu - MIOCKWe KPUBbIE JTUHUU, OECUHCIEHHOE MHOXECTBO pa3 00Xos-
iK€ HEKOTOPYIO TOYKY, C KaXJbIM O0XOJIOM MPUONIMKASICh WK yAANAACh OT HEe.

Cnoupanbe Apxumeaa UMEET OCTOSIHHBIN 1Iar, T. €. PACCTOSIHUS MEXAY BCEMHU
BUTKaMU OJMHAKOBBIE. OOBIYHO CTPOST OJUH BUTOK. OCTalbHBIC MOTYYalOT aHAJIO-
TUYHO.

N3 nentpa crimpanu O MpoBOAMM OKPYKHOCTh PaJdyCOM pPaBHBIM, HIary S.
OKpy»XHOCTb U OJIMH U3 PAINYCOB JIJIUM HAa BOCEMb PaBHBIX yacTel. Jlyramu npose-
JneHHbIMU U3 eHTpa O nepeHocum Touky 1 Ha paguyc 011, Touky 2 Ha paguyc 021 u
T.J. HAWJICHHBIE TOYKHU COEOUHSIEM JICKAJIbHOW JIMHEUKOM.
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BapuanTsl 3aganuii npuBeneHsl B auteparype ( 2 ctp.34-38)

6. [lopsinok BbINIONHEHUS TpaduUecKOr paboTh

1. IlosyuuTs 3aaHKe y npernogaBaTes.

2. TloarotoButh popmat ueprexa A3.

3. Omnpenenutb radapuThl KaXJ0ro yeprexa U paclpeieiuTh Ha mnoie (opmara
TaK 4TOOBI OCTAJIOCh MECTO ISl HAHECEHUS Pa3MEpPOB.

4. BbINOMHUTH YEPTEXKH B TOHKUX JIUHUSIX, HAHECTU Pa3MEpHBIC JTUHUU.

5. ITloka3zatb npemnojaBatento paboTy Ha IPOBEPKY.

6. OOBecTH KOHTYpHI UEPTEkKa, 3aMOTHUTH OCHOBHYIO HAJITUCh.

7. Cpnatb rpaduueckyro padoTy MpernoaaBaTeio.

7. JlomalliHee 3aiaHue
3aKOHYUTH rpaPuUecKyto paboTy
8. Bonpocsl A1l CAMOKOHTPOJISL.

Kak onpenennts yKIOH TOBEPXHOCTH?

Kak o603HauaeTcs yKJIOH Ha yepTexe?

Kak onpenenuts KOHYCHOCTb J1€Taau?

Kak onpenenurts 3neMeHTsl  KOHyca?

Kakue nuHuM Ha3bIBatOTCS JI€KAIbHBIMU KPUBBIMU?
Kaxkue nmerorces crmocoOb1 TOCTpOSHUS mapadoITbl?
Yro Takoe apxuMe0Ba CIupab?

Kaxk moctpouts cnupans Apxumena?

S ol e

9. PexoMeHnayemas tuTeparypa.
OcHoBHas

1. C.K. boromo6oB. A.B. NUwxenepnas rpaduka. — M, Mammnoctpoenue. 2000.

2. C.K. boromo60B. UnauBuayaneHble 3aganus. — M, Bbiciias 1mkosia. 1994.
JlononHUTENbHAS

1. P.C. MuponoBa, b.I'. MuponoB Nnxxenepnas rpapuka M.: MammHocTpoeHue,

2000.

2. UnTepuer pecypcbl-www.edu.ru
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I'paduueckas pabora Ne 4

1. Tema.

AKCOHOMETPHUYECKHE MPOSKITUH TIOCKUX (QUTYD.
2. Iesau padoThl.

dopmupoBaHUE YMEHUN M300paKEHUs PA3IMYHBIX TJIOCKUX (UTYP B U30MET-
pUYECKON TPSMOYTOJIbHON MPOEKIIMU MO UMEIOIIMMCS] OPTOTOHATBHBIM MTPOEKITUSM.
3. IIpono:KUTENbHOCTD: 4 Jaca.

4. MaTtepuajbHoe M JOKYMEHTAJIbHOE 00eciieyeHue.
1. 3aganue nmo BapuaHTam

2. Meroanueckre peKOMEH 1AMy 10 BBIITOJIHEHHIO rpaduyecKoi paboThl.
3. IlnmakaTel: K AKCOHOMETPUYECKUE MPOEKIIUN.
4. NuaduneM «IlocTpoeHue HarIsqHBIX H300pAKEHUI»

5.00111me ¥ TeopeTHYeCKHe MOJI0KEeHUS 110 TeMe rpaduyeckoii padoThl.

5.1. IIpsiMmoyroJibHAsi ©30METPUYECKAS POEKIMSI.

[IpssiMoyrosibHast ©30METpUYECKask IPOEKIMS ABJISETCS HanboJliee pacupocTpa-
HEHHBIM BUJOM aKCOHOMETPUYECKOMN MPOEKIHH T. K. 00€CIIeUnBAET XOPOUIYIO
HarISAHOCTh IPEAMETA U IPOCTOTY MTOCTPOCHHUS.

Ocu naHHOM TTPOEKIIMK PACIIONOXKEHBI o1 yriom 120° npyr k npyry (puc. 1), a
KO3 (PULIMEHTHI HCKAKEHUI 110 BCEM TPEM OCSIM OJIMHAKOBBI U paBHBI 0,82.

Opnako 11t yA00CTBa OCTPOCHUN PEKOMEHIYETCs MOJIb30BaThes Kod(duiim-

€HTOM UCKa)XEHUS PaBHBIM 1. T.€. OTKJIaAbIBaTh BJIOJb OCEH pa3Mephl mpeameTa 0e3
UCKaKEHUU

= ey i = e s e e En T = —
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Puc. 1 Puc. 2

Ecnu ganel oproroHanbHble poekuuu Touek A u B (puc. 2a), To aiis noctpoe-
HUS U30METPUYECKON MTPOCKIIUH ATUX TOUYEK IPOBOASIT AKCOHOMETPUUYECKHE OCH X', Y'
z'. Jlanee ot Hauana koopauHat (' mo ocu x' 0' otknaasiBatoT oTpe3ok O' 1', paBHbIi
KoopAuHaTe XB, KOTOPYIO OepeM ¢ KOMIUIEKCHOTO uepTexa (puc.2a), B JaHHOM MpH-
Mepe XB = 39 MM.

W3 touku 1' mpoBOAST NPSAMYIO ApAJJIEIbHYIO OCH y', U HA HEH OTKIIIbIBAIOT
otpe3ok 1'2', paBHbIN KOOpAMHATE Y B TOUKH B; U3 TOUkM 2' IpOBOAAT MPSIMYIO Ma-



pPaJLIENIBHYIO OCH Z', Ha KOTOPOW OTKJIAJIbIBAIOT OTPE30K 2'B, paBHbBII KOOpAUHATE Z'B
Touku B. [Tosrydennas Touka B- nckomas nzomerpudeckas IpoeKnys TOUky B.

AHaIOTMYHO OnpeeNsieTcs MOJI0KEHUE TOUKU A, TOJIBKO 3Ta TOUKa OyJeT Je-
’KaTh Ha mIockocty H, T.x. koopauHara zA paBHa HYJIIO.

5.2. [IpsimoyronbHast U30METpUUECKasi MPOEKIUS IIIOCKUX (pUryp.

[TocTpoeHne n30MeTpUUYECKUX MPOEKIUN TNIOCKUX (pUryp (TpeyrojbHUKa, Ye-
TBIPEXYTOJIBHUKA U Jp.) 3aKJIFOYAETCS B IOCTPOCHUHN U30METPHUH KaK10M BEPILIMHBI
Kak B npeabiayniem ciryyae. CoelMHUB BEPILUHBI, [T0JIy4aeM U30METPUI0 (PUTyphI Ha
nockocty H. BoccTaHoBUB U3 BEPIIMHBI OTPE3KU NapaJuIeIbHbIE OCH Z', TIO-
JTy4aroT H30METPHUYECKYIO IPOEKIHUIO MI0CcKor ¢purypsl. Hampumep, mpsMoyroib-
Huk ABCJ] (puc. 3). Tam rae purypa aBca Oyaer nepekpoita purypoit ABC/I, npo-
BOJAT JINHUX HEBUJIUMOI'O KOHTYDpA.
ITpu nmocTpoeHNH aKCOHOMETPUU HIECTUYTOJIBHUKA Y00HEE POBECTH €T0 OCH, MPO-

XOJISIIHE Yepe3 €ro IEeHTP, U TOCTPOCHHUE (PUTYPHI IPOU3BOIUTH OTHOCUTEIBLHO ATUX
oceii (puc. 4).
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Puc. 3 Puc. 4

5.3. IlpssMoyroabHbIe H30METPUYECKUE TTPOEKIIMU OKPYKHOCTH.
Ecnu nocTpouth M30MEeTPUYECKYIO MTPOEKITUIO Ky0a, B TpaHd KOTOPOTO BITH-
CaHbI OKPY>KHOCTU JuaMeTpoM I, To KBagpaTHbIe rpaHu Ky0a OyayT u3zo0paxaThCcs B
BHUJIC POMOOB, a OKPYKHOCTH B BHJI€ SJUTAIICOB. JliHA 00IBIION ocH drumnrca Oyaert
paBHa 1,22 ]I, a manoii ocu - 0, 71 JI. bonbiias ochk 37MIica NpoBOAUTCA NEPIICH IN-
KYJISIPHO TOW OCH U30METPUYECKON MPOEKIINHU, KOTOpasi IPOXOIUT Yepe3 LEHTP KPy-
ra, a Majasi OCb OTKJIaJbIBA€TCS HA JAHHOM OCH MIPOEKINH (puc.S).



YTpoIieHHbI cnoco0 MOoCTPOeHuUs OBAJIOB MpUBeAeH Ha puc.6. J{is moctpoe-

HUS OBajia B IJIOCKOCTH, apajuiesibHOW H, TpoBOAST BEPTUKAIBHYIO U TOPU30OHTAIb-
HYIO OCH oBaJja (puc. 6a).

W3 ToukM nepeceyeHus ocer MpOBOJSAT BCIOMOTaTENbHYI0 OKPYKHOCTh THAMETPOM
J1. PaBHBIM E€MCTBUTENBHON BETMYMHE TUAMETPA U300pakaeMon OKPY>KHOCTH,
HaxoJsT TOUKY N IEPECEUEHUS ITON OKPYKHOCTH C aKCOHOMETPUUYECKUMHU OCSIMU X U
y. 13 Touek m nepeceueHusi BCIOMOTraTeIbHON OKPY>XHOCTH C OChIO Z, KaK U3 IICH-
TpOB ¢ paanycoM R = nm , npoBoasar ase nyru n/In u nCn oKpy>KHOCTH, IPUHA/IJIE-
Kalue oBaiy.

N3 nentpa O pagunycom OC, paBHOM IOJOBUHE MAJIOK OCH OBajla, 3aCEKAIOT Ha
oonpioit ocu oBana AB Touku O1 u O2. U3 aTtux Touek paauycom r = 01.1=
012=013 = 014 npoBoasT aBe ayru. Touku 1, 2, 3, 4 conpspkeHuit n1yr paguycom R u
I HaXOJAT, coeinHsg Touku m ¢ Toukamu O1 u O2 u nipogospkas mpsMbIe 10 Mepe-
ceuenusd ¢ gyramu nJln u nCn. Tax xe cTposITCSt OBajIbl, HAXOJSAIIUECS B INIOCKOCTSIX,
napajiieabHBIX IIOCKOCTAM V u W (puc. 6).

6. ITopsi0K BbIOJIHEHUS rpapUuecKoi paboThI
6.1. IlomyuuTs 3amanue y mpenogaBaTess

6.2 [TocTpouTh OPTOrOHATBHBIE TPOEKIIUU IIIOCKUX QUTYP JAHHBIX B 3aJaHUU.
JJ1s1 9TOTO CTPOATCS OCH X, Y,Z ISl KXo PUrypsl. @Urypsl n300paskaroTcst IpoeK-
usiMU B T1ockoctsax H u 'V nmapamnensHo mmockoctu H (puc.7). PaccTosinue mpoek-
Uit GUryp oT oceil BBIOUpaeTcst CTyACHTOM MPOU3BOJIBHO. [IpH 3TOM HYKHO YUHUTHI-
BaTh, YTO MPH OOJIBIIMX PACCTOSHMSIX, YEPTEK 3alMET MHOT'O MECTa, U (PUTYpHI HE
MIOMECTATCS Ha JIUCTE.

6.3 M300paxatoTcsi akCOHOMETPUU ITUX UTYD, B COOTBETCTBUH C TEMH KOOP-
JUHATaMU BEPILIHH, KOTOPbIE N300paK€Hbl HA OPTOTOHAIBHOM Mpoekuuu. [lo-



CTPOCHUS BBITIOJIHSIOTCSI B TOHKUX JIUHUSX.

6.4. TlokasaTh paboTy mpenoiaBaTeNto AJjisl KOHCYJIbTAIUU.
6.5. (OOBecTH JTMHUU KOHTYpA.

6.6 3an0JIHUTH OCHOBHYIO HAJIITUCh.

6.7Cnatb rpaduueckyro paboTy mpernogaBaTeIo Ha MPOBEPKY.

BapuanTs! 3a1anuii npuBeieHsl B autepatype (2 c1p.58-67)

7. Jlomariigee 3ajiaHue.

7.1. 3akOoHUYUTH TpauuecKyo padoTy
7.2. TloaroroButk popmar A3 misa ['P Ne5

8. Bonpocs! i1 CaMOKOHTPOJISL.

1. Iloxm xkakuM yriioM pacroJIOkKEHBI OCH B MIPSAMOYTOJIBHOW H30METPUYECKON
IIPOECKLINN?

2. Bennuuna k03¢ GUIIMEHTa UCKAKEHUS IPU N300paKEHUN B U30METPHUH?

3. KakoB Nopsa0K MOCTPOEHHUSI ITOJIO0KEHNS TOUKU B U30METPHH 10 OPTOTO-
HaJIbHOW MpOEeKLUN?

4. Kak pacrionaraercst JUIMHHAS OCh 3JUINIICA B ©30METPUUYECKON MPOEKIINU
OKPY>KHOCTH?

9. CIIMCOK PEKOMEHIYEMOU JINTEPATYPEL.

OcHoBHas
1. C.K. boromo6oB. A.B. NUwxkenepnas rpaduka. — M, Mammnoctpoenue. 2000.
2. C.K. boronto6oB. UnnuBuayansHbie 3a1anus. — M, Beiciias mkosa.1994.

I[OHOJIHI/ITGJILHEUI

1. P.C. MuponoBa, b.I". MuponoB Unxenepnas rpaduka M.: MammHocTpoeHuHe,
2000.



I'paguueckas padora NeS

1. Tema: KoMIieKCHbBIE YEPTEKU U AKCOHOMETPUUIECKUE N300PaKEHHS T€OMETPH-
YECKHX TEJI C HAXOXKJICHHEM ITPOCKIIUH TOYEK.

2. Heap paborni: PopMHUPOBAHNE YMEHUM BBIIOJIHATH aKCOHOMETPUYECKUE IIPOCK-
LU TEOMETPUUYECKUX TEIL.

3. lIpono/KNTENBLHOCTh: 6 YacoB.

4. MarepuajbHOe ¥ IOKYMEHTAJIbHOE o0ecrieyeHue:

4.1. 3aganus Ha ['P Ne5 o Bapuanram.
4.2. Meroauueckre peKOMEHIAIUH 10 BBINOJHEHUIO ['P.
4.3. [Inakat « AKCOHOMETPUYECKUE MMPOEKIIUH ».
4.4. lnapunsm « [TocTpoenne HarIsIIHBIX U300pAKEHUN ».

S. O0mue ¥ TeopeTHYECKHE MOJI0KEHH S NIPH BbINOJHEHUH rpaduyeckoi

padoThI:
[Ipu BBITIOTHEHUHN YEPTEXKEH, TFOOYIO IeTaIb MOYKHO MBICJICHHO pacuJIeHUTh Ha

OTJIEJIbHBIE TEOMETPUYECKUE TEIIA.

['eomeTpuyeckue Tena, OrpaHnYeHHbIE TNIOCKUMU (UTYPaMH - MHOTOYTOJIbHH-
KaMH, Ha3bIBAKOTCA MHOIOIpaHHUKaMu. Hampumep: nupamuaa, npusma.
K temam BpaieHuss OTHOCATCS UUIMHIP, KOHYC, IIap, KOJIbLO, TOP.

5.1. IIpoexkuust NpU3MbI:

[TocTpoeHne HauMHAETCS C TOPU3OHTAIBHOU IIIOCKOCTU. Y MPAaBUIIbHOM IIECTHU-
IPaHHOUN MPU3MBI ATO MPABUIBHBIN MIECTUYTOIBHUK. 3aT€M, IPUMEHSS JIMHUU CBSI-
3€H, CTPOAT PPOHTANTIbHYIO IPOEKIIUIO OCHOBAHUS (OTPE30K mpsimoit). OT He€ oTKIIa-
JBIBAIOT BBICOTY MPU3MBI U CTPOSAT (POHTAILHYIO MTPOEKIIUIO BEPXHETO OCHOBAHMSI.
BrruepunBaroT ppoHTanbHbIE TPOEKIIUU pEOED.

[Ipoennpyst TOUKH OCHOBAHUM, CTPOUTCS MPOPUITbHAS TPOSKIIHS TMPU3IMBI
(puc.l).

["opuzoHTaNbHBIEC TPOCKIIUHU TPaHel N300pakaroTCs B BUIE OTPE3KOB NpsiMbix. Cpe-
Hs1st O0KoBast rpadb 1234 nzo0pakaeTcs Ha IIIOCKOCTH V B JICHCTBUTEIIFHOM BHUJIE, a
Ha TUIOCKOCTU V - B BUJIE IPsIMOM TUHUU. DpOoHTATBHBIE U TPOPMIbHBIE TPOCKITUU
OCTJILHBIX I'paHel n300paxaroTcs ¢ uckaxxeHueM. Touku A u B B ppoHTansHoM
MPOEKIINY NPOCHHUPYIOTCS HA TOPU3OHTAIBHON NPOEKIMU HAa OTPE3KU IIECTUYTOJIb-
HUKA.
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Puc. 1 Puc. 2

[TocTpoenune n30MeTpUIEeCKOr MPOECKIIUU TPU3MbI MOKHO YCKOPHUTH, TPOBEIS
OJIHY M3 OCEH KOOPAMHAT Yepe3 UEHTP OCHOBaHUsA. [10CTpOUB N30METPHIO OCHOBAHUS
npu3mbl (cM. ['P Ne4), nmpoBoasT nipsiMble, apajuiesibHble 3TON ocu KoopauHaT. Ha
HUX OTKJIAJbIBAIOT BBICOTY MPU3MBI U COCIUHSIOT MMOJYyYCHHbIE TOYKH. 3aTeM OT/e-
JIsieM BUAMMBIE JIMHUU OT HEBUIUMBIX (puc. 2). PacnonoxxeHue Touek A u B onpene-
JISOTCS. HA M30METPUUECKOM MPOEKIIUH, OTKJIAIbIBAsI KOOPJIAUHATHI TOUEK OT LIEHTPa
IO JIMHUSIM MapaJiIeIbHBIM OoCcsiM X U Y 110 IepecedeHus: ¢ peOpoM OCHOBaHUS COOT-
BETCTBYIOLLEH IPAaHU U U3 NTOJIyYEHHBIX TOUEK OTJIOKUB BBICOTY, 10 Touek A u B. Ec-
JIM TOYKa Oy/eT HEeBUIMMOM, COOTBETCTBYIOIIAs OykBa Oepércst B ckoOkax. Hampu-
mep: (B)

5.2. IIpoexuusi mUpaMu:

ITocTpoeHune TpEXrpaHHON NUPaMUIbl HAUMHAETCS C IOCTPOCHUS TOPU30H-
TaJIbHON MPOEKLINH, KOTOPas MPEACTABIIAET NEUCTBUTEIbHBIN BUJI TPEYTOJIbHUKA.

W3 ropu30HTAIBHON MPOEKIIMU BEPLIMHBI TUPAMHUJIBI 8 POBOJAT BEPTUKAIIb-
HYIO JIMHUIO CBA3U M Ha PPOHTATIBHOU MPOEKUUU OT OCU X OTKJIAAbIBAIOT BBICOTY
(Touka 8). CoenunuB Touku 1,2,3 ¢ Toukoil S, monyyaroT GpoOHTAIbHBIE TPOECKIIUU
péoep.

AHaJOTMYHO CTPOATCSA MUPAMUJIBI C OOJIBIIUM YHCIIOM I'paHeH.

IIpoekuuy TOUYKM HAXOAAIIECHCS HA TPaHU IIPU3MBbI HAXOMSAT, IPOBES Yepes3
TOYKY BCIIOMOTaTeNIbHYIO TuHUI0. Ha puc. 3a muHus npoxXoauT yepes TOUKy A, nepe-
ceKaer JiBa pelpa. Touku nepeceyeHust NPoeLUPYIOT Ha pEOpa Apyroi mpoek-
LIUH, YEPE3 HUX IIPOBOAAT BTOPYIO BCIIOMOTaTEIbHYO JIMHUIO, HA KOTOPYIO U IIPO-
EHUPYIOT TOUKY A.
Ha puc. 30 BcnoMorarenbHas JMHUS IPOXOJIUT Yepe3 TOUKY A U BepiinHy. Touky
NIEPECEUYEHNS BCIIOMOTATEIbHOM JINHUU C OCHOBAaHUEM NPOELHUPYIOT HA IPYTYIO
IJIOCKOCTh TPOEKLINH.

IIpu nocTpoeHNM aKCOHOMETPUYECKOM MMPOEKIUH TPUMEHSIOTCS TE K€ ITPABU-
Ja, YTO U JUIsl IPU3MBI.
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Puc. 3

5.3. IIpoexkuyu NUJINHIPOB:

BbokoBas moBepxHOCTh UIMHAPA 00pa3oBaHa ABMKEHUEM oTpe3ka AB BokpyT
BEPTUKAJILHON OCH MO HAMPABIIAIONIEH OKPYKHOCTH (puc. 4a).
[TocTpoeHne HAUMHAIOT ¢ N300PAKEHUIA TPOCKITNI OCHOBAHHUM HA TOPU30HTATHHYIO
TIJIOCKOCTB (puc. 40).

@poHTAIBHASA NPOEKLU OCHOBAHMS - OTPE30K NMPSIMOM JINHUM, PABHBIA 1a-
METPY OKPY’KHOCTH.
3areM Ha GPOHTAIBHOMN MPOEKIIUU MPOBOJIAT ABE KpaiiHUEe 00pa3yrolinue U Ha HUX
OTKJIAJIbIBAIOT BBICOTY HMIMHAPA. [IpoBoAsST 0Tpe30k (hpOHTATILHON MPOEKIIMH BepX-
HEro OCHOBaHMS IWIMHpPA (puUc. 4B).

Pueawodon
T FRETT T

8 ]
Psuc. 4

[Ipoekiuu Touek, KOTOPbIEC MEPEHOCITCS HAa TOPU3OHTAIIBHYIO IJIOCKOCT,
JIOJDKHBI pacIoyiaraThCs Ha OKPY>KHOCTH TIPOEKIIMU ocHOBaHus (puc. 5a). [Ipodumns-
HBIE MTPOEKIIUU TOUEK CTPOSIT MPU MOMOIIY TOPU3OHTAIILHBIX U BEPTUKAIbHBIX JTUHUN
CBSI3H.

N3omeTpudeckyro MpOoeKIUio HWJINHIPOB BEHIYEPUHUBAIOT, KaK ITOKA3aHO Ha



puc. 5.

N3omeTputo Touek A u B cTposaT o ux koopanHaram. Tak Ayt nocTpoeHus
To4kd B 'oT Hawana koopauHat O 1o ocu O' 9' X 0TKIIaABIBAIOT KOOPAMHATY XB = N,
a 3aTeM 4epe3 €€ KOHEll IPOBOAAT NPSAMYI0, apajuienabHyto ocu O YV 10 nepecedeHus
C JIJIMIICOM WJIM OBAJIOM OCHOBaHMA B Touke 1'. 13 aToi Touku napaimiensHo ocu O
Z' poBOJAT NPSMYI0, HA KOTOPOH OTKJIaAbIBAIOT KOOpAUHATY zB=h1 TOuKH B.

5.4. IIpoexkunu KOHYCOB:

HarnsgHoe nzo0paxeHust KOHyca 1okas3aHo Ha puc. 6a. [locienoBaTebHOCTb
IIOCTPOEHUS ABYX INPOEKLUI KOHyca AaHa Ha puc. 60 u 6B. 'opU30HTaNbHON POEK-
el ocHoBaHMsI OyIeT OKPY>KHOCTb, a (PPOHTAIBHOMN - OTPE30K MPSAMOM, paBHBIN
AuaMeTpy okpyxHocTu. Ha ¢ppoHTanbHON NPOEKIUN HaXOIAT BEPIIMHY KOHYCa U CO-
eIMHAIOT NPSIMBIMU C KOHLIaMU ()POHTAIIBHOM MPOEKIIMN OCHOBAaHUS (pUC. 6B).

Ecnu Ha TOBEpXHOCTH KOHYCA 3a/1aHa OJTHA U3 IPOECKLIMM TOUKHU A, TO JIBE
JpYrUe NPOEKIMH HAXOAAT C IIOMOIIBIO BCIIOMOTATENbHBIX JTUHUN — 00pa3yIoIeH,
MPOBENEHHOMN Yepe3 BEPIIMHY KOHYCa U TOUKY A (puc. 7a) WK OKPY>KHOCTH, pacro-
JI0’)KEHHOM B TJIOCKOCTH, MapajuleIbHOM OCHOBaHUIO KoHyca (puc. 76).

M30METpUUECKYI0 TMPOEKIUI0 TOYKHA A, HAaXOAAUIEHCS Ha MOBEPXHOCTH
KOHYCa, CTPOSIT IO TPEM KOOPAMHATAM TOYKH:

Xa=N;Ya=M;Za=H (puc.70)

Bepuring

* Beepnoflon odpaspouag
L

Bonedan no Seprnocmy

a) L]

Puc. 6 Pue. 7

Ot KOOPpAWHATEI ITOCJICJO0BATCIIbHO OTKJIIAABIBAKOT 110 HAIIPpABJIICHUAM, I14d-
paJUICIIBHBIM U30MCTPUICCKUM OCSM.

6. ITopsaiok BbINMOJIHEHUSI TPauuecKoi padoThI:

1. TlomyuuTs 3a1aHKe y TPENOAaBaTEIS.

2. Haueptuth mo AByM MPOEKIUAM (GUTYPBI, JaHHBIE B 3aJITaHUHU B OPTOTOHAJIb-
HOU IPOEKLUH.

3. [locTpouTh TPETHIO MPOEKIUIO PUTYPHI.

4. Iloctpouts npoekuuu Touek A u B Ha Bcex Tpéx Bumax. Eciu Touka HEBUIU-
Ma, OykBa OepETcsi B CKOOKH.

5. TlocTpouTh N30METPHIO KKI0M (GUTYPHI B TOHKUX JTUHUSX U MPOCKIIUN
TOYEK.



6. [lokazaTs paboTy npenogaBaTeNto A1 KOHCYJIbTALUH.
7. O6BecTH TMHUM KOHTYpPA U BBIIIOJIHUTh OCHOBHYIO HAJIIUCh.

BapunaHTbl 3a4aHnIi npuBeaeHbl B aiMtepatype ( 2 cTp.58-67)

7. 1lomalHee 3a1aHue:

3akoHYUTH BBITIONIHEHUE uepTexka. [loagroroButs hopmat A3 nms

cienytomnieit rpadguueckoi paboThI.
C. K. boromnto6oB « Yepuenue » M. « Mammnoctpoenue » 1984, c. 87

8. Bompocs! AJ1s1 CAMOKOHTPOJIA:

1. YUto npeacraBisieT MPOSKIMsS OCHOBAHUHN KaXK10H (DUTYpBI HA TO-
PU3OHTAIBHYIO U PPOHTATBHYIO INIOCKOCTH?
2. I'te HaxoASTCA MPOCKIUHU TOUYEK HA TOPU30HTAIBHOM TJIOCKOCTH Y LIWJIMHAPA

Y IPU3MBI?
3. Kakue ecTb criocoObl HAHECEHMsI TPOEKIIMK TOUEK Ha TUpaMuUie U KoHyce?
4. Kakoli nops10K HaxoKJ1eH!s To4eK A U B Ha akCOHOMETPUUYECKON ITPOECK-

an?
9. PexoMenayemas suTeparypa:
OcHoBHas
1. C.K. boromo6oB. A.B. UnxenepHas rpaduka. — M, Mammnoctpoenue. 2000.
2. C.K. Boromto6oB. UaauBuyansHbIe 3a1anus. — M, Bbicias 1mikoJsia. 1994,

JlomoJtHUTEILHAS

1. P.C. Muponosa, b.I'. MuponoB Unxenepnas rpaduka M.: MammHocTpoeHue,
2000.

IPAOUYECKAA PABOTA Ne6

1. Tema: CeueHue reoOMETPUYECKUX TEI INIOCKOCTHIO. [locTpoeHue ceuenns

HaTypaJIbHOW BEJIMYHUHBI U PA3BEPTKHU Tea.

2. learp padorei: PopMUpOBaHNE YMEHUH BBINOJIHATH CEYEHHUS TEN INIOCKOCTHIO U
IIOCTPOEHUE PA3BEPTKHU TENA.



3. lIponoxuTebHOCTh: 12 yacos.

4. MaTtepuaJjbHoe ) JOKYMEHTAJbLHOE obOecrmeyeHHue:
4.1. 3aganus Ha I'P Neb 10 BapUAHTaM.
4.2. MeTtoanueckue PEKOMEHIALUN 1o BBITTOJITHEHUIO I'P.

4.3. [Inakatel: « CedyeHre MpU3MBbI IJIOCKOCTBIO », « ITmockocTu ».

5. O0mue u TeopeTnyecKye MOJIOKEeHUs NPHU BbINOJIHEHUH rpaduyeckoil pado-

ThI:

IInockoe ceyeHne reoMeTpUYECKOro Teja MpeacTaBiIseT co00M IIOCKYo (Ury-
Py, OTPaHUYCHHYIO 3aMKHYTOH JIMHUEN.
[Ipn nepeceyeHnH IUIOCKOCTHIO MHOTOIPAaHHMKA (IIpU3Ma, MHUpaMuja U JIp.) B cede-
HUU MOJIy4YaeTcss MHOTOYTOJIbHUK C BEPIIMHAMU, PacoIOKEHHBIMU Ha pEOpax MHO-
rorpanHuka. [lpu mepeceuenun Ten BpamieHus (IWIMHAP, KOHYC M Jp.) Qurypa
OTPAaHUYMBAECTCS KPUBOM JIMHUEN.

5.1 Ceyenne npusMbl IJIOCKOCTHIO:

CeueHune  TOpU3Mbl  IUIOCKOCTBIO  MPEACTABISET  IUIOCKUA MHOTOYTOJIb-

HUK, YHUCJIO YIJIOB KOTOPOIO 3aBUCUT OT MECTa NEPECeUYeHHUs] MHOTOIPAHHMKA.
JU1s HOCTpOEHUS TPOEKUUHU (PUTYPBI CEYEHMSI HAXOAT MPOEKIUU TOUYEK IIEPECCUEHMUS]
IUIOCKOCTM ¢  péOpamMM M COEOUHSIOT  MX  HPSAMBIMU  JIMHUSIMM.
@poHTaNBHBIE MPOEKIMHU 3TUX TOUYEK MOJY4aroT IpU  IepecedeHun  (HpoH-
TaJdbHBIX MIPOEKLUI pEdep opu3Mbl  miockocteto P (puc.  1).
['opu3oHTaNbHBIE MPOEKUMU TOYEK MEPECEUYECHMs] COBIAJAIOT C TOPU30HTANb-
HBIMH ITpoeKkusiMU pédep. iMes 2 mpoeKuu 3TUX TOYEK, C MOMOILbIO JUHUHN CBSI3U
CTPOSIT poQuIIbHbIE IIPOEKLINU TOYEK (puc. 1).



Puc. 1

JleficTBUTENbHBIN BU GUTYPHI CEUEHUS MOXXHO CTPOUTH Pa3HBIMHU CIocoOa-
MU.
[TpumeHuM cnoco® nepeMeHsl II0CcKocTer mpoekuuu. Och HOBOM MJIIOCKOCTH ITPO-
ek X1 Oyzer coBmagaTth ¢ (GPOHTAIBHBIM  BUIOM IUIOCKOCTH P.
Jl71st mocTpoeHust MpoeKIuu PUrypsl ceueHus u3 Touek 1, 2 u T.J. BOCCTaHAB-
JMBAIOT MEPIEHANKYISAPBI K HOBOM OocH. OT TOUkH 1' OTKIIabIBAIOT HA MEPIICHINKY-
JSIpe paccTosHUE OT Och X A0 TOYKHA | Ha TOPU3OHTANIBHOUN MPOEKIMU OTPE30K N.
AHanornddo oTkiaabiBaloT Touku 21, 31, 41 u np. CoenrHUB MOJYyYEHHBIE TOUYKH
NPSIMBIMU JTUHUSIMU, MOJy4aroT burypy CEUYCHUS.
Pa3BépTKy OOKOBOI MOBEPXHOCTH C OCHOBAHHEM U (DUTYpPOI CEUCHUS .CTPOST
cienyromuM odpazoM. [IpoBoAsT npsiMyro, Ha KOTOPOM OTKJIAAbIBAIOT IIECTh OTPE3-
KOB, PaBHBIX JJINHAM CTOPOH IIECTUYTOJIbHUKA OCHOBAHHUS MPU3MblL. M3 MOJIy4YeHHBIX
TOYEK MPOBOJAT MEPIECHANKYJISIPbI, HA KOTOPBIX OTKJIAJIBIBAIOT JE€HCTBUTEIbHBIE
pazmepsl pédep yced€HHOM NMPpU3MBbI, 6epst uX ¢ GPOHTATBLHON WU MTPOGUILHON MPO-
EKI[UHU.
Ecnam cekymiasi miIoCKOCTh MPOXOJUT YEpPE3 BEPXHEE OCHOBAHUE, TO IO BEPXHEMY
pebpy onpenenstoT Touku 31 u 41. PaccrosiHue 0 3TUX TOYEK ONPEACINIAIOT Ha TOPH-
30HTAJIBHOU MIPOEKLUH MIPU3MBI (puc.1,2).
K pa3BépTke OOKOBOI MPOEKIMU MpUCTpauBalOT Qurypy ceuenus. Eciu
CEKyIIas IIOCKOCTh MPOXOJUT Yepe3 BEepXHEe OCHOBaHME, K (QUrype cedeHus
NPUCTPAUBAIOT HEOTCEUEHHYI0 YacThb BEPXHErO0 OCHOBAHUs, KOTOPYIO OEpyT C To-
PU30HTAIBHOM IIPOEKIUU.
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Puc. 2

IIpy mocTpoeHHH H3OMETPUYECKON MPOEKLIMUHU IOIYYEHHONH (QUIypbI, CTPOSIT
U30METPUYECKYIO MPOEKIUI0 OCHOBAHUS MPU3MBI; MPOBOISAT BEpTHKaIbHBIE pEOpA,
Ha KOTOPBIX OTKJIAAbIBAIOT ACHCTBUTEIBHBIE JUIMHBI, II0JIYyYECHHBIE TOUKHA COCAUHAIOT
IpsAMBIMH. B ciydae mpOox0KIeHMUs CEKYIIEeW IIOCKOCTH 4Yepe3 BEPXHEE OCHOBAHME,
OT 3a/IHET0 pedpa MPOBOIAT OCh MapalIeIbHYI0 OcH X ; OTKJIABIBAIOT 1A HEMl BHICO-
Ty (purypsl, ocTaBlIeics HEOTCEYEHHON HAa TOPU30HTAIBHOW MPOEKIMH U JOCTpau-
BAaIOT ATY (QUTYpY B U30METPUU. 3aTEM COSAUHSIIOT ITOJy4EHHbIE TOUKH (pHC. 3).

5.2. Ceuenue KOHYCa IJIOCKOCTBHIO:
Konyc paccekaercs miockoctsto P. OCHOBaHME KOHYCa pacnoJiaraercsi Ha
nockoctn H. durypa ce4eHus: OrpaHUIMBACTCS AIUIUIICOM (pHC. 4).

J71s moCTpOeHHS TOPU3OHTAIBHOM MPOEKIIMN KOHTYypa (UTYpPHl CEUCHUS
OKPY>KHOCTbh OCHOBAaHUs JI€JAT Ha 12 yacteld. Yepe3 TOUKHM JIeJI€HNs HAa TOPU30HTAIb-
HOH U (POHTATIBLHON MPOEKIMHU MPOBOAAT BCIIOMOTaTeNnbHble 00pa3yromue. CHavana
HaXoAT (PpOHTANBHBIE MPOEKIMK ToUek 1 - 12, nexxanue Ha miockocty PV. 3arem ¢
NOMOIIBIO  JIMHUM  CBA3M  HAXOAAT  UX  TOPU3OHTAJIBHBIE  IPOEKIMH.

[TpodunbHy0 NpoeKIUI0 (GUTYpPBI CEYEHUS CTPOST C TOMOIIBbIO TOPU3OHTAb-
HBIX U BEPTUKAJIbHBIX JUHUN CBSI3U.

JIeCTBUTENBHYIO (QUIYpY CEUEHHUs CTPOAT TaKXKE KaK U IPU CEYEHUM NHpa-
muzsl. M3 Touek 1 -12 Ha cexyIen MIoCKOCTH BOCCTAHABIMBAIOT NIEPIICHIUKYIISPHI U
Ha HHMX OTKJaJbIBAIOT PAcCCTOAHUSA OT ocu X A0 Todyek 1 - 12 HaA Tropu30OH-
TajabHOU npoekuuu. [loaydeHHble TOUKH 0OBOAAT C MOMOUIBIO JIEKAJIbHOM JIMHEUKH.
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Puc. 4

[TocTpoeHne pa3BEPTKM MMOBEPXHOCTH KOHYCAa HAYMHAKOT C MNPOBEACHUS

JyTH OKPYXXHOCTH PaJNyCcOM, paBHBIM JJIMHE oOpasyromield konyca. Ha stoit myre
OTKJIAABIBAIOT 12 vacTel OKpYy:KHOCTH OCHOBaHuA. [lomydeHHble TOYKM coenu-
HSAIOT C LEHTPOM JYTH OPSIMBIMH JMHHUSAMHU. OT HEHTpa Ha IPSIMBIX OTKJIAIbIBAIOT
JNEHUCTBUTEIBHBIE JITTMHBI OTPE3KOB 00PA3YIOMIMX OT BEPIIMHBI JO CEKYIEH IMIOCKO-
CTH P (puc. 5).
JleficTBUTEIbHBIE ITTUHBI OTPE3KOB HAXOAST CIIOCOOOM BpaIEHUsI OKOJIO
BEPTUKAIBHOM OCH, MPOXOJSIIEH uepe3 BeplIMHY KoHyca. Hampumep, Touky 2 Ha
(GpOHTATBEHON MPOEKIIMK TOPU3OHTAIBHON JIMHUEW COBMENIAIOT ¢ OOKOBOI 00pasy-
IOILIEH, U PACCTOSIHUE OT BEPIIMHBI 10 ITOJIYYEHHOW TOYKHU OTKJIAJbIBAIOT HA COOTBET-
CTBYIOILIEU JIMHUAA pPa3BEPTKH.
K pa3BépTke KOHMYECKON NOBEPXHOCTH MPUCTPAUBAIOT (PUTYPBI CEUEHUS U
OCHOBAHUA KOHYCa.



[TocTpoeHne nNpsSMOYTrOJIbHOW M30METPUYECKOW MPOEKLIMU HAYMHAKOT C OC-

HOBaHHS - dumnca (puc. 6). M3omeTpuio mr000i TOUYKM KPUBOW CEUCHUS HAXOJAT
IIpu noMou Ttpex koopauHatr. Ha ocu X' oTknaapIBaroT OTpE3KH NPOESKINNA TOUEK 1
- 12" na ocu X (puc.4). I3 nomy4eHHbIX TOUYEK MPOBOJAT BEPTUKAIbHBIE MPSIMbIE, HA
KOTOPBIX OTKJIAJIIBAIOT JJIMHBI OT OCH X J0 Touek 1' - 7' Ha GpOHTAIBHOM MPOEKIUH.
Uepe3 nosmydeHHbIE HA HAKIIOHHOW OCH 3JUIMIICA TOYKH MTPOBOASAT JIMHUM Mapaslielib-
HbIEC OCU Y' 1 Ha HUX OTKJIaAbIBatOT oTpe3ku 21 - 121; 31 - 111 u ap. ¢ aelicTBUTENb-
HO buryps CEUYEHUS.

Haiinenaple TOYKM  coeaWHAIOT 10  Jekany. KpaiiHue oGpasyto-
1Y€ MPOBOJST OT BEPIIMHBI KOHYCA MO KaCATEIbHOU K KOHTYPY OCHOBAHUS.

6. IHopsi/IOK BbINOJHEHUS PAOOTDI:

Pabora COCTOUT u3 JBYX OTZEJIbHBIX YepTexKen:
1) CEYECHHUE LIECTUTPAHHOMN IIPU3MBI IIJIOCKOCTBIO;
2) cedeHre KOHYyca MIOCKOCThIO;



6.1. IMoayunth 3agaHWe Yy MpenoJaBaTesi MO BapUAHTAM:
a) Il CEUYCHUS PU3MBI
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6.2. BoimomHuTh TpU NpPOEKIMH (PUTYphl U TPOBECTH IUIOCKOCTh CEYCHHS.
6.3. B coorBercTBMM ¢ pa3denoM S5  BBINOJHUTH  (UTYPY  CEUCHHS.
6.4. BoimonHuTh pa3BEPTKY OOKOBOM MOBEPXHOCTH OCHOBAHUS, MJIOCKOCTH CEUEHUS.
6.5. BeINOJHUTE N30METPUIO QUTYPHI.

BapuanTsl 3aganuit npuenieHsl B autepatype ( 2 ctp.78u 84)

7. loMalHee 3aJ1laHNE

7.1. 3aKOHYUTH YEPTEXK.
7.2. lloaroroButs Gpopmat A3 st ['P Ne7.

8. Bonpochbl TS CAMOKOHTPOJIA:

8.1. Kak MOKa3aTh cIIeIbl TIOCKOCTH B MPOEKIUAX?
8.2. Kakue ¢urypsl mnoiayyarTcs NpU CEYEHUH IUIOCKOCTBIO MPU3MBI M KOHyca?
8.3. Ilopsimok mOCTpOeHUS ACHCTBUTEIBHOM IUIOCKOCTH CEYCHHS (PUTYPHI?
8.4. Ilopsanok mocTpoeHus OOKOBOI MOBEPXHOCTH MPU3MBI, KOHYCa PaCCEUEHHBIX
IJIOCKOCTBIO?

8.5. [opsaok MOCTPOCHUS U30METPUHU PACCEUEHHON PUTYPHI?



9, PexomMenayemasi JUTeparypa:
OcHoOBHag

1. C.K. boromo6os. A.B. Unxkenepnas rpaduka. — M, Mamunoctpoenue. 2000.
2. C.K. boronto60oB. UnauBuayansHble 3aganus. — M, Boicias mikosa.1994.
JlonosHUTETbHAS

1. P.C. MuponoBa, b.I'. MuponoB Mnxenepnas rpadpuka M.: MammHOCTpOoeHuUeE,
2000.

I'paguuecxasn paboma Ne7

1. Tema: B3auMHOe nepeceyeHre NOBEPXHOCTEM Te.

2. Illenv pabomsi: DopMUpOBAHUE YMEHHUIN CTPOUTH IMHUU TIEpeceye-

HUSI MHOTOI'PaHHHUKOB U TE€JI BPAIICHUS B OPTOTOHAIBHOW U
AKCOHOMETPHUYECKOUN IPOEKIHH.

3. IIpodonxycumenvrocms: 12 4acos.

4. Mamepuaibnoe u 0OKyMeHmaibHoe odecneyenue:

4.1. 3aganusa ['PNe7 no BapuanTam.
4.2. Meronnuyeckue peKOMEHAANHN 110 BBIIIOJIHEHUIO paOOTHI.
4.3. IInakate! « [lepeceueHre MOBEpXHOCTEN IPU3M »,

« Ilepeceuenne noBepXHOCTEN LUIMHAPA U KOHYCA ».

5. Oﬁmue u meopemudecKue nojloHcenusn no meme. 3a0aHus;:

Ha geprexe nmuaNM epecedeHust MOBEPXHOCTEH N300paKat0TCsI CTUTONTHBIMA
OCHOBHBIMU JIMHUSMU. B JTUTHIX U IITAMIIOBAHHBIX JIETASX YETKOW JJMHUU TIEpece-
YeHUS HET. DTa JIMHUS HA3bIBACTCS TMHUEH Mepexo1a U n300pakaeTcsl TOHKOM TUHU-
eil. JIuaus OymeT HaYMHATHCS, U 3aKaHYMBATHCS B TOUKAX MEPECEUCHUS TIPOI0IDKE-
HUS KOHTYPOB IepeceKarolnxcs moBepxHocrei (puc. 1).
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5.1. Obuwgue npasuna nocmpoeHus 1TUHUIL nepeceveHus

noeéepxnocmei:

[Ipu nocTpoeHnn TUHUI NepeceueHus: BHaYale HaXOAsT, TaK Ha3bIBacMbIe,
OYeBHUIHbBIC TOUKH, ONpeesieMble 6e3 rpadudeckux noctpoenuit. Ma puc. % (1re-
pecedeHue npusm) 31o Touku 25> 4, 1 u T 1 Ha puc. 2 (nepeceueHne npu3Msl C
KOHYCOM) - TOUYKH a , B . 3aT€M OIPEACIIAIOT XapaKTepHbIe TOUKH, PACIIOI0KEHHBIE,
HaMpuMep, Ha APYrUX MPpoeKius pEdep MPU3MbI WIIH 00pa3yIOIIMX TE BpaIEHUS
(UMIUHAPUYECKON, KOHMYECKOH U Ap.), OTASISIOIIMX BUAUMYIO YacTh JIMHUHU epe-
X0Jla OT HEBUJIMMOM.

Ha puc. 2 310 Touku c, d , B, a.



Puc.2

Bce ocranbHbie TOUKH HA3bIBAKOTCS MPOMEKYTOUYHBIMU. DTH TOYKH HYKHO
HaxXOJUTh IIPU [IOCTPOCHUH IIEPECEUECHNUH TEN BpalleHus Haiue Bcero s Haxoxae-
HUSI TPOMEXKYTOUYHBIX TOUEK MPUMEHSIOT BCIIOMOTATENIbHBIE B3AUMHO NapaJljIeib-
HBIE CEKYIINE TUIOCKOCTH WU CHEPUICCKUE TTOBEPXHOCTH.

OTHU MJIOCKOCTH JIOJKHBI TIepecekaTh 00e (GUrypbl o MPOCTHIM JTUHUSIM -
IPSIMBIM HJTH OKPY>KHOCTSIM. [IpOBOASTCS ceKyIue MIOCKOCTH MapaliebHO Ka-
KOW-TTMOO0 MIIOCKOCTU MPOESKIIUH.

5.2. llepeceuenue nogepxnocmeu npusm.

ot o

[Ipu mocTpoeHnn nepeceueHus Mpu3M, eciu péopa ux B3aUMHO MEPIICHINKY -
JsipHBI (puc.1), TO TMHUU EPECEUCHUS CTPOSIT CIECIYIOMMUM 00pPa30M.

B nanHoM citydae ropuzoHTalbHAs U MpOoUIbHAS IPOEKIINH JTUHUH TIepece-
YEHUS COBNAJAIOT C TOPU3OHTAIBHON MPOEKUMEN IECTUYTOJIbHUKA (OCHOBAaHHUS
IPU3MBbI) U ¢ TPOPUIBHON MPOEKIUMEN TPEYTOJbHUKA (OCHOBAaHUS BTOPOU MPU3MBI).
@poHTaNBHYIO POEKLIUIO JOMAaHOW JUHUY IEPECEUEHUS CTPOST 110 TOUKaM Mepece-
yeHus1 pEOep OCHOBHOW NIPHU3MBI C TPAHSIMU APYTOH.

Hampumep, B35iB TOPU30HTAIBHYIO U MPOGUIBHYIO TPOEKIUIO TOYKH 3, HAXO-



TT GPOHTATBEHYIO MTPOEKITUIO ATOM TOUkU. HeBuanMble TMHUY TepecedeHust IPOBO-
JAT IIYHKTUPHOM JIMHUEW; BUIUMBIE ~-OCHOBHOM KOHTYPHOU JIMHUEH.

[Ipu nocTpoeHNM U30OMETPHUH ITEPECECUEHUS TPU3M OIPEIEISTIOT
KOOPJIMHATHI TOYEK NepecedeHus pEOep - OAHON MPU3MBI C TpaHsIMU

Ipyro# npusmsl (puc. 3). i
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Hanpumep, nsomerputo Touku | HaX0JAT, OTJIOKUB OT LIEHTPA BEPXHETO OCHO-
BaHHUs PAaCCTOSIHUE BIOJb OCH Y(2n) 3aTeM dyepe3 NOJyUYEHHYIO TOUKY IPOBOAST
BCIIOMOTATEJIbHYIO MIPSMYIO J0 EPECEeYEHUs C TPaHIMH OCHOBAHUS MapajlIeIbHO
ocu X. V3 momy4eHHON TOUKH MPOBOAST BHU3 BEPTUKAIBHYIO JTUHUIO, HA KOTOPOU
OTKJIQ/IBIBAIOT PACCTOSIHUE OT BEPXHEU IPaHU BEPTUKAIBHON IPU3MBI 10 pedpa ropu-
30HTAJILHOH. DTO paccTosiHie O0epyT ¢ (PpOHTAIBHON MpoeKuUHU. Tak ke cTposAT
OCTAJIBHBIE TOYKH U COEIUHSIOT UX C IPSIMBIMHM BUMMOTO U HEBUJIUMOI'O KOHTYPA.



5.3. Ilepeceuenue men epawienus:

[Tepecedenue Ten BpalieHus paCCMOTPUM Ha MPUMEpE TIEPECEUCHUSI TATNH-
npa 1 KoHyca (puc. 4 u 5).

Puc.5



Kak u paHEC, BHAYAJIC OIIPCACIIACM IIPOCKIHNH OYCBUAHBIX U XdPAKTCPHBIX TO-
YCK.

Jl71s1 onipeienieHrs MPOMEKYTOUYHBIX TOUEK BEIOMPAIOT BCIIOMOTaTEIbHBIE .,
B3aMMHO NIapaJuIeNIbHbIE CEKYIIHE INIOCKOCTH. B TaHHBIX MpuMepax JIiy4yule B3sTh I'O-
PU30HTAIBHBIE MJIOCKOCTH, T.K. KOHYC OHHM OyAyT paccekaTh MO OKPYKHOCTSM, a IU-
JUHJIP 10 00pa3yIoIKUM Ha PUC. 4 WK TIO OKPYKHOCTSIM Ha PUC. 5. DT JIMHUU SIB-
JAIOTCS TPOCTHIMU. ICKOMBIE TOUKM HAXOIATCSL HA IEPECECUCHUSAX JTUMHUM, TOUKHU CO-
€UHSIOT JICKAJbHBIMU KPUBBIMU.

N3omeTpudeckyro NpsiMOYTOIbHYIO MPOEKIUIO HA pUC. 4 BBIUEPUYMBAIOT B Ta-
KOM IIOCJIEI0BATEIBHOCTH. BHAYase BRINOIHAIOT H30METPUIO KOHYCA. 3aTEM OT LIEH-
Tpa HUKHET0 ocHOBaHMs () IO €ro 0cH BBEpX OTKJIAABIBAIOT h U U3 MOIyYEHHOM TOU-
KM IPOBOJAT OCh IWJIMHPA, ITapauiesbHyro ocu O X. Ot Toukn 0/ OTKIaasIBatoT
ey 07 ¥ onpenesnsoT LeHTp OCHOBaHMs mHapa 0 ».

I[JI}I IMOCTPOCHUA JIMHUU TOYCK IICPCCCUCHUA HAXOOAT U3OMCTPUICCKUC ITPOCK-
LIUM TOYEK ATOU JUHUU IIpH IOMOIIIN UX KOOPAHWHAT, B3ATHIX C KOMIIJICKCHOI'O YCPTC-
XKa.

B manHOM npumepe 10CTaToyHO ABYX KOOpAMHAT X U Z KaXA0W HCKOMOU
Touku. Hanmpumep, 111 HAXOXKICHUS TOYKH 2, 32 HAYAJIO0 KOOpAUHAT IpruHuMaem 0
(neHTp ocHOBaHus IUIKMHApa). OT Touku 02 mapasmieabHo ocu O Z OTKIIabIBalOT KO-
opauHary Z,=7x 2=n. Yepe3 KOHEL 3TOr0 OTpe3Ka NPOBOJAT MPAMYIO, Tapajlieiib-
Hyt0 ocu O VY, 110 nepecedeHus ¢ oBaioM B Toukax B. 13 3Tux Touek mapauienbHO
ocu O X MpoBOJST MPSIMBIE - 00pa3yOIIKe MIWINHIPA, Ha HUX OTKIIAIBIBAIOT KOOP-
muHatel X=B 2 =B 12 . B pe3ynpTare nocTpoeHus rnoiaydaeM TOUku 2 u 12 nuHumn
EPECEUYECHUS.

Koopaunara Z>=Z, 6epércs ¢ GppoHTaNbHON WK TPOGUIBLHON MTPOSKLINUN
KOMIUIEKCHOT'O YepTexa, a X,=Xl2 ¢ GPOHTAIbHON WM TOPU30HTAIBHOMN MPOEKIUH.
UYepes HaAEHHBIE TOUKU ITPOBOIAT KPUBYIO JIMHHUIO I10 JIEKAJy.

[TocTpoeHune n30MeTprn sl pUC. S TPOU3BOAUTCA 10 ATANIAM AaHAJIOTUYHO PHC.
4. HaunHaeTcs NOCTPOECHHUE C TPOBEAEHUS U30METPUUECKUX OCEN KOHYCA U LIUJINH-
Z[pa, 3aT€EM UX OCHOBAHUM - DJJIMIICOB C LIECHTPAMHU Ha PACCTOSHUU APYT OT ApyTa M0
KOOpJuHaTe 2. JIMHUIO nepeceyeHns CTPOSAT MO UX KOOPAMHATAM Ha KOMILJIEKCHOM
YEPTEKE.



6. Ilopsook evinoanenus pabomol:

PaboTa cocTouT U3 IBYX OTACIBbHBIX YEPTEIKEH:

1) mepeceuyeHue Mpusm;
2) mepeceueHue TeJl BpalleHuUs.

6.1. ITomyuuTs 3a1aHue y npenogaBaTesis

6.2. ITocTpouThb TpU MPOEKIIMH KOMIUIEKCHOTO YepTEXkKa MePEeCceKaronIuXcs PUryp.

6.3. IlocTpouts MTUHUY NEpecedeHUs GUTYp B COOTBETCTBUU C Pa3/IeJIOM 5 JaHHbBIX
PEKOMEH TAIUM.

6.4. Tloctpouts nzomeTputo nepeceueHust puryp B col YIII/C >/£> ¢ naHHbIX peko-
MEHIAIUN.

BapuanTsl 3aanuii mpuBeieHsl B autepatype (2 ctp.126 ul29)

7. Homawnee 3a0anue:

7.1. 3aKOHYMTH YEPTEK
72. TloarotoButh hopmat A3 st I'P No§

8. Bonpocwt 0ns camoxonmpona:

1. Ilpu BBITTOIHEHUU KOMIUIEKCHOTO YepTeKa KaKue TOUKH rmepecedeHus Guryp
CTPOSITCS EPBBIMU?
2. Kakue Touku nepeceueHus: OyayT OUYeBUIHBIMU
IIpU IIEPECECUEHUU TTPU3M?

IIPU NePECeYCHUH TeJl BpalleHUs ?

3. Kakue Touku nepeceuyeHus OyayT XapaKTepHbIMU?
4. B 4ém 3aKiI04aeTCs METOJ CEYEHUS B3aMHO MMapaJUIENbHBIMU TUIOCKOCTAMHA?

9. Pexomendyemasn numepamypa:

C. K. boromonos, A. B. Bounos, Uepuenne, M., « Ma-
HMHOCTpOeHUE », 1984, c. 103



I'padpuueckas padGora Ne§

1.Tema: [Ipoexkunu moaenu

2. Heaw padorei: DopMupoBaHre yMEHUH BBINOIHATh EPECEUEHUs
Hapy>KHBIX U BHYTPEHHUX TOBEPXHOCTEM IETANICH.

3. HponomxurenbHoctb: 4YACA

4. O6ecneyenne padoThbi:

1. InauBuiyanbHbIE 3aJaHUS
2. MeToandeckre peKOMEHAAIMU 0 BHIMOJIHEHHUIO paOOThI
3. IInakaTel «mepeceyeHne reOMETPUUECKUX TEI

5. O0111Me ¥ TeopeTHYEeCKHE MOJ0KEeHN 10 TeMe 3a1aHU:

B mpakTuke 4acTo BCTpEUaroTCs A€Talu MAIIUH CO CIOXKHBIMU OTBEPCTUSIMU U
BbIpE3aMU, TOCTPOCHUE KOTOPBIX HA YepTekKe TpeOyeT 0COObIX MPUEMOB.

IIpuMepsI Takux AeTasei Ha puc. 1
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Puc. 1

Bce 3tu nerany MMEr0T COYETaHUs DIIEMEHTOB FEOMETPUYECKHUX TEI U IIOBEPXHOCTEM.
B neransax umeroTcst oTBepcTus pa3nuuHoit popmel. [Ipoekiinm KOHTYpPOB 3THX OT-

BCpCTI/Iﬁ CTPOMAT IMPH IIOMOIIN XapPaKTCPHBIX TOYCK, KOTOPLIC B ):[aaneﬁmeM cocau-
HAIOT JIMHUAMU.

I'JaBHOE NMpaBuJja0: CCJIN IIJIIOCKHUC ITIOBECPXHOCTHU OTBepCTI/Iﬁ pacnojiararoTcs
napaJui€JIbHO OCHOBAHHUIO I'COMETPUICCKOIO TCJIa, TO AJIs1 OIIPCACICHUA ITPOCKIINU



XapaKTEepPHBIX TOUEK KOHTYPOB OTBEPCTUN OYEHb YA0OHO IPUMEHATh BCIIOMOIaTE b~
HbIE TIPSIMBbIE U QUTYPBI - MHOTOYTOJILHUKU MJIM OKPY>KHOCTH, JIEXKAIIHUE B MIIOCKO-
CTAX, IapPAJUICIIBHBIX OCHOBAHUIO.

Ha puc. 1 noka3anel npuMepsl TAKUX NOCTPOEHUN. BermoMoraTenbHbple OKPYKHOCTH
cTposT Ha puc. lau 1. Ha puc. 10,18 u 1r nokazaHo npuMeHEHUE BCIIOMOTaTeNb-
HBIX MHOTOYTOJIbHUKOB.

Ha puc. 1a. B KOHUYECKOM TeJIe U3TOTOBJIEHO OTBEPCTHE B BUAE Tpaneuuu. JInauu
AB u C]JI nmpeactaBisitoT co00il 1yru oKpy>KHOCTEH. ["'opru30HTaIbHBIE MPOSKIIUU TYT
CTPOSAT CleAyomuM 00pa3oM. @poHTaIbHbIE MPOEKIUH YT MPOJOJIKAIOT 10 IEpe-
CeUeHUs ¢ KOHTYPHBIMU 00Opa3yromumMu. PagmycaMu, paBHBIMH OKPY>KHOCTSIM JIyT,
Ha IJI0CKOCTH H MpoBOJAT OKpYKHOCTH, HA KOTOPBIX MOJIB3YSCh JINHUSMU CBSI3H
HaxoJAAT UCKOMBIE TOPU30HTAIBHBIE IPOEeKINU ToUeK A, B, C u /I,

Ha puc. 16. n3o06pakeHa yeTblpéXrpaHHasl IipamMmuaa ¢ OTBEPCTHUEM B BUJIE
Tpaneuuu. B 3ToM cityyae IpUMEHSIOT BCIIOMOTaTeNIbHBIE YETHIPEXYTOJIbHUKH, TIOC-
KOCTH KOTOPBIX NapaJuIeIbHbl OCHOBAHUIO TMpaMUibl. OPOHTAIBHBIE POEKIIUHU TO-
PU30HTAIBHBIX TNIOCKOCTEN JOIHKHBI OBITH MPOIOJKEHBI IO BCTPEUN ¢ KaKUM-JTHO0
pedpoM mupaMubl B TOUKAX THUIL. I'opr3oHTaNBHBIE NPOEKIMY M U N 3TUX TOYEK
HaXOJIAT, TPUMEHSS TMHUM CBSI3H, Ha TOPU3OHTAIBHON NpoeKnH pedpa. 3aTem U3
TOYEK M U N MPOBOAAT TOPU30HTAIBHBIE JIMHUH. [IpoBens BEpTUKAIBbHBIE TUHUH
CBSI3M JI0 IEPECEUEHHUS] C STUMU JIMHUSAMU, NIOJY4ArOT TOYKH, OIPEIEIAIOINE TOPU-
30HTAJIBHYIO IIPOEKIIUIO BBIPE3a.

OTOT e crnoco0 NPUMEHEH U JUIS HAXO0KIEHUS TPOESKLMI BBIPE30B Y MUPAMHUJL HA
puc. 1B. u 1r.

Ha puc. 11. Beipe3 Haxonutcs B cepuueckoid noBepxHoctu. [locrpoenue gyr
OKPY>KHOCTH MPOU3BOJIAT MOJA0OHO MOCTPOCHUIO AyT Ha puc. la. Tak kak 3Ta ayra
OKPY>KHOCTH PacIoJiokKeHa B TOPU30HTAILHOM TIIOCKOCTH, TO (POHTAIbHAS ITPOEK-
sl 1yTU OyJIeT OTPE3KOM MPSMOI IMHUY aB, @ TOPU3OHTAJIbHAS IIPOEKLUS IIPEI-
CTaBJIAET COOO0M IyTy OKPY>KHOCTHU paJinyca, paBHOTO MOJIOBUHE OTpe3Ka cd.

Jliis moctpoenus npouiabHOM MPOEKIMU JaHHBIX (PUTYp UCHIOIB3YIOT TOPH-
30HTAJIBHBIE U BEPTUKAIBHBIE JIMHUU CBA3H, IO KOTOPBIM U ONIPEIEISAIOT TOYKH Iepe-
CEUEHHMsI OTBEPCTUS U PUTYPBI HA TPETHEH MPOEKIIHUH.

[Ipu noctpoennu ceueHus GUrypsl II0CKocThio A-A, Ha PpOHTANIBHON MPOEK-
UHU (UTYphl IPOBOASAT IONOJHUTEIBHYIO TOPU3OHTAIBHYIO JIMHUIO, @ HA TOPU30H-
TaJIbHOU ITPOCKLMU CTPOAT AHAIOTMYHO MPEABIAYIIUM YEPTEKaM KPYyT WM MHOIO-
YI'OJIBHUK, HA KOTOPOM OIIPEIEISAIOT JIMHUU IIEPECECUEHUs BHYTPEHHEN ITOBEPXHOCTH
c reomeTpudeckoit purypoii. Pacceu€nnoe Teno Gurypsl mTpUXyeTcss TOHKUMU JTH-
HUSMH 1I0J YIJIOM 45° ¢ OJMHAKOBBIM PACCTOSIHUEM MEXKY JUHUAMH PABHBIM 3...5
MM

(puc. 2).
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Ecnu oTBepcTHE B TElle UMEET WIMHIPUIECKYIO (OpMY, TO HAa (POHTATILHON
IMPOEKLIHH MPOBOJAT HECKOJIBKO BCIIOMOTATENbHBIX JINHUH, TapaJUIeIbHBIX OCHOBA-
HU0. O/1HA U3 HUX YEPE3 BEPXHIOI0 TOYKY FOPU30HTAIBHOTO OTBEPCTHUS, BTOpast —
4yepe3 HIKHIOK, TPEThS - YEPE3 CEPENUHY U HECKOJIBKO JIMHUM B IPOMEXYTKAX MEXK-
Ty 3TUMU JIUHUSMH.

Ha ropuzonTanbHONM TPOEKIUU POBOAST BCIIOMOTATENbHBIE OKPYKHOCTH, 1a
KOTOPBIX ITPU MOMOIIM JIMHHUI CBA3U HAXOAAT NPOEKIUU TOYEK. DTH TOUKHU COEIH-
HSIIOT JIEKaJIbHBIMU KPUBBIMU (puc. 3).

-

6. IlopsaaoK BbINOJHEHUS PAdOTHI:

6.1. [TomyuuTs 3a1aHKE Y IpEeNOgaBATEIS.
6.2. [Toctpouth Tpu NPOEKIUU GUTYPHI B TOHKUX JTHHUSX.
6.3. Ha ¢dpoHTanbHOM MPOEKIMKN N300pa3uTh OTBEPCTUE, TPOBECTH BCIIOMOTATEIb-
HbIE€ TOPU3OHTAJIHHBIC TUHUU.



6.4. C moMOIIbIO TMHUHN CBSI3U TOCTPOUTH HA TOPU3OHTAIBHON MPOEKIIUU KPYT WIH
MHOT'OYTOJIbHUK U BUJ] OTBEPCTHSI.

6.5. [loctpouts oTBepcTHE HA TPOPUIHHON TPOESKIIUH.

6.6. I[Toctpouts pazpes A-A.

6.7. llpeactaButh paboTy MPENOABATEIIO 11 KOHCYJIbTAIUH.

6.8. OOBecTH TMHUY KOHTYpPA, CIeJIaTh OCHOBHYIO HAJIIHCh.

6.9. [IpeacraButh paboOTy Ha MPOBEPKY.

BapwuanTsel 3aganuii npuBeneHsl B autepatype ( 2 crp.142-150)

1. Bonipocsl 1151 CAMOKOHTPOJIA:

1. Kakue nmiaockocT NpoBOAST Yepe3 PPOHTATBHYIO TPOEKIUIO U B KAKMX Me-
crax?
2. Kak onpenenuTs TOUKH nepeceyeHust (PUrypbl 1 OTBEPCTHUS, HA TOPU3OHTAIBHON
pOEKIUn?
3. Kak onpenenuts TOUKH repeceueHust GUrypsl 1 OTBEPCTHsSI B IPOPHIbHOM Mpo-
EeKIIU?

8. lomamHee 3a1aHue:
3aKOHYUTH BBITIOJTHEHUE YEPTEXKA.

9. PekoMeHayeMasi JiuTeparypa:
OcHoBHas

1. C.K. boromo60oB. A.B. Unxenepnas rpaduka. — M, MammHocTpoeHue.
2000.

2. C.K. boromto60oB. UHnuBuayanbHbie 3aaaHus. — M, Beiciasi mikosia. 1994,
JlommomHUTEIbHAS

1. P.C. Muposnosa, b.I'. MuponoB UnxenepHas rpaduxa M.: MamumHocTtpoe-
aue, 2000.



IPAOUYECKAA PABOTA Ne9

l.Tema:Texunuyeckoe pucoBaHue.

2. lean padora: PopMuUpOBaHUE YMEHUH BBIIOIHATH OT PYKH
HarJIsAIHbIe U300paXKeHus AeTalleH.

3. lIponoxuTeIbHOCTD: 4 yaca.

4. MaTtepuajbHOe M IOKYMEHTAJIbHOE O0ecneYeHue:

4.1. Mopaenu Jij1s BBITIOTHEHUS PaOOTHI.
4.2. MeTtoauyeckue peKOMEHAAIMH 110 BBIIIOJIHEHUIO Pa0OTHI.
4.3. Inapunsm « Harnsiiabele n300paxeHus ».

S. O0mue ¥ TeopeTHYECKHE MOJT0KEHHS 110 TeMe 3a/IaHHS:

TexHU4YeCKUil pUCYHOK BBIIIOJIHAETCS « OT PYKH » B IPSIMOYTOJIbHOM U30METpHYE-

CKOM MPOECKIIUH.
5.1. M300paskeHue MI0CKUX (pUIyp U reoMeTpuYeCKUX TeJl:

[Tpu n3o6paxkeHun kpyra 0e3 UCKaKEHUS Yepe3 €ro LEHTP MPOBOAAT YETHIPE OCH
nox 45° npyr K apyry. Ha HUX OTKIabIBAlOT BEIMYHUHY PAJIAYCa U MO MOJTYYEHHBIM
TOYKaM « OT PyKH » MPOBOAST OKPYKHOCTH (puc.l a).

[Ipu n300pakeHnn MECTUYTOJIbHUKA HA OJTHOM OCH OTKJIAJbIBAIOT YETHIPE OJJUHAKO-
BBIX OTPE3Ka, IO BTOPOM OCH 3,5 TAKUX XKE

otpeska. [Tocrpoenne cmorpure Ha puc. 16.
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[Tpu n300paxkeHuU B M30METPUUECKOM MPOCKIIUU KPyTa, pUCYETCs  OBaJl, JJIMHHAS
OChb KOTOPOTrO MEPIEHIUKYJSIpHA TOW OCH IMPOEKIUH, KOTOpas MPOXOJIUT YEPE3
LEHTpP Kpyra, a KOPOTKas - COBIAIAET ¢ 3TOM ocbto. Ha 1iuHHON Oocu oBasia OTKIIa-
JBIBAIOT MATh OAMHAKOBBIX OTPE3KOB, a HA KOPOTKOH - Tpu. [lonydeHHbie TOUKH CO-
eauHstoT (puc. 2u u 20). Ilpu nocTpoeHnn reoMeTpudecko GUrypsel, HampuMep M-
JUHpa, O0KOBBIE 00pa3yIoIIKe MPOBOIAT BAOIb BIOpaHHOM ocH (puc. 2r u 21). [1pu
U300paKEHUU MIECTUTPAHHUKA €r0 OCH PACIIOJIaraeTcsi BOJIb H30METPUUYECKUX OCEH.
Benuuuna oTK1aibIBa€MbIX OTPE3KOB (YETHIPE - HA JJIMHHOM OCH U 3,5 - Ha KOPOT-

KOW OCH IIECTUYTOJIbHUKA) OTKJIAIBIBAIOT HA M30METPUUCCKUX OCSIX MPOSKITUH (pHC.
2B U 2e).

5.2. TexHu4eCKHMid PUCYHOK JI€TAJIN:

BrinonHeHnue pucyHka AeTaiu HAYMHAIOT C TIOCTPOCHHUS €ro rabapuTHOTO OYep-
TaHUs BBITIOJIHSIEMOTO « OT PYKH » TOHKHUMH JIMHUSIMHU (puUC. 3). 3aTeM JeTaidb MbIC-
JICHHO PacceKaeM Ha MPOCThbIe TeOMETpUYecKre (GUTyphI U TTOCTETIEHHO 3apUCOBbIBA-
em 3t urypsl B rabaputheie oueptanus (puc.3 u 4). Ilpu sTom Heobxomu-
MO cOOJIIOAaTh MPOMOPIUU JETaTH.

Puc. 3.4



Ecnu nerane nosast, To Ha €€ N30METPUUYECKON POEKIIMU MOKET OBITh CIEIaH BbI-
pe3. Ha neranm ¢ ocaMu CUMMETPHM BBIPE3aI0T 4eTBEPTh. CEKyIINE TIOCKOCTH
JOJIKHBI POXOAUTH TaK, YTOOBI MecTa pa3pe3a ObLIU BUIHBI MOTHOCTHIO. OOBIYHO
CHayasa CTpPOST AKCOHOMETPUYECKYIO IIPOCKLIUIO BCEU IE€TAJIN, & 3aTEM BBIIIOIHAIOT
paspes 1 yansroT 4acTh npeaMera (puc.S). Pa3pes 3aITpuxXoBbIBalOT TOHKUMHU — T1a-
paJUIENbHBIMU JIMHUAMU MO yIyioM 60° K mpsAIMOW TOPU30HTAIBHOW WIIM Hapad-
JIeTIbHO e (puc.S).
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Pue. 5

5.3. Tunu4Hbie OINOKHA:

[Ipy mnocTpoeHHH aKCOHOMETPUYECKOTO pPHUCYHKa Haubosee pacupoCcTpaHEHHbBI-
MU OLIMOKaMHU SBIISIOTCS:

1) HenpaBuiibHOE pacnoyio;KeHHE OCel MON0KEeHUs AeTanu (puc.6).



Puc. 6

A

2) Pacmionosxenue G0JIbIION OCH AIUTUIICA TTAPAIUIEIBLHO OJHOM U3 OCEH B IIIOCKOCTH,

a He MepIeHIUKYIIpHO cBOOOAHOM ocH (puc. 7).
I'

Puc.8

4) CmernieHue IeHTpa YaCTUYHO BHIUMOTO AJUIHATICA TTPU U300paKEHUN OTBEPCTHS B
paspese (puc. 9).
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Puc. 9

5.4. TeneBasi ITPUXOBKA JETAJIN:

[Ipu HaHECEeHNU TEHEBOM MITPUXOBKH, KOTOpas JeIaeT N300pakeHne 00HEMHBIM
CUMTAETCA, YTO CBET MaJaeT MPEAMET CJIEBa M CBEPXY WJIM CIIpaBa U CBEPXY.
OcBelieHre MOBEPXHOCTH MITPUXYETCS TOHKUMU JTUHUSIMH U Ha OOJIBIIIOM PacCcTosi-
HUU JIPYT OT JApyra, a TCHEBbIE 00Jiee TOJICThIMU JIMHUSMHU, pacrojaras ux yaiie
(puc. 10). BokoBbie MOBEPXHOCTH KOHYCA U TUPAMUJIbI IITPUXYIOT JIUHUSAMHU, TPOXO-
JSIIMMHU Yyepe3 uX BepiinHy. Ha Tena BpallleHnsi HAHOCAT IITPUXOBKY C Pa3HOMU TOJ-
IIMHOM U C pa3HbIMU MIPOMEKYTKAMHU MEXKIY JIUHUSIMU.

Puc. 10

6. IlopsaoK BHINOJIHEHUsS PadOThI:

6.1. ITosyuuTh MOJIEH 1JIsI BBITIOJIHEHUS paOOTHI.
6.2. OnpeaenuTh rabapuThl U MOCTPOUTD Mapasuiesienune;]] rabapuToB B aKCOHOMET-



puHu.

6.3. MBICIEHHO pacwIEHUTh JETalIb Ha POCThIE (PUTYPHI U BIIUCATh UX B ra0apyUThl
TOHKUMU JIMHUSIMH.

6.4. BeInoaHUTh HEOOXOIMMBIHN pa3pe3 B TOHKUX JIMHUSIX U 3aITPUXOBATH CEYCHHE.
6.5. IlpencraButh paboTy MpenoaaBaTento sl KOHCYJIbTallUU.

6.6. O06BeCTH PUCYHOK, BBITIOJTHUTH OCHOBHYIO HAJIITHCh.

6.7. IlpeacraButh paboTy Ha MPOBEPKY.

7. Boipocshl 1151 CAMOKOHTPOJIS:

1. Kakue yepTekHble MHCTPYMEHTHI IPUMEHSIOTCS IIPU BHIMIOJHEHUH TEXHUYECKOTO
pucyHka?

2. Kak COOTHOCHUTCS JJIMHHAS U KOPOTKasi OCh OBAJIOB B AKCOHOMETPUU?

3. Kak pucyercs mecTurpaHHuK?

4. Kak pacnonaraercs JyIMHHas OCh oBaja’?

5. Kak mayaet cBeT Ha n300pakaeMyto JeTaib?

8. JlomaniHee 3ajaHue:

1. [Tpu BBIMOTHEHNY KOMIUIEKCHOTO YepTekKa KaKhe TOUKHU TepeceueHus (hu-
T'Yp CTPOSITCS IEPBHIMU?

2. Kakue Touku nepeceueHust Oy 1yT OUeBUAHBIMU TP TIEPECECUCHUH TIPU3M?
IIpU NIEPECEYEHUN TeJ BpallleHus ?

3. Kakue Touku nepeceyeHus: OyayT XapaKTepHBIMU?

4. B yéM 3aKJIr04aeTCsI METOJI CEUEHUA?

9. Pexomenayemasi iureparypa:

OcHoBHas

1. C.K. boronto6oB. A.B. Unxenepnas rpaduka. — M, MamnHocTpoeHue.
2000.

2. C.K. boromto60B. UHnuBuayanbHbie 3aaaHus. — M, Beiciast mikosia. 1994,

JlomonHuTENbHAS



1. P.C. Muponosa, b.I'. MuponoB UnxenepHas rpaduxa M.: MarmuHocTpoe-
Hue, 2000.

I'paduueckas padora Nel2
LTQM&; Pa3pe31;1 MMPOCTHIC 1 AKCOHOMETPUUICCKAA NPOCKIHUA ACTAIA

2. leak padorei: PopMupoBaTh YMEHHS BBHITIOIHITH MPOCTHIE pa3pe3bl B OPTOTOHAIBHOM Mpo-
EKIMH U U30METPUUYECKOH MTPOCKIHH.

3, IIpojoxuTe bHOCTE: 3 yaca.

4, MatepuajbHoe ¥ JIOKYMEHTAJbHOE oOeciieyeHue:

4.1. UaauBuyansHbIC 3a1aHUS.
4.2. Meromu4eckre peKOMEHIAINH 110 BBITOJIHEHUIO rpaduueckoit padboThl.
4.3. Tlnakatel « [IpocTeie pa3pessl ».
4.4. InaduneM « Bugpl, pa3pessi, ceueHus ».

S. He T THYCCKMC 1T JKCHUA DU BBITTOJHCHNUN Thi:

5.1. Pazpe3si:
Pa3pes - m300paxenne mpeaMeTa, MBICJICHHO PACCEUEHHOTO OJTHOM MIIM HECKOJIBKHMH TUIOCKOCTAMHA. Ha
paspese MoKa3bIBACTCSI TO, UTO TMOIYUAETCS B CEKYIEH MTOCKOCTH M YTO pacmojioskeHo 3a el (puc. 1). Jlo-
myckaeTcst n300paxaTth He BCE, YTO PAcIONOKEHO 3a CEKYLIeH MIIOCKOCTBIO, €CIIH 3TO He TpeOyeTcs i Ho-
HAMaHHS KOHCTPYKITUH TIpeaMmeTa (puc. 2).

Puc.1 Puc.2

Pazpessl MOTYT OBITH TOPU3OHTANBHBIMU (PHC. 3), BEpTUKAIBHBIMHU (ppoHTaIbHBIMHE (pHUC. | U 2),
BEPTUKATBHBIMU NPO(UIBHBIME (pUC. 4), HAKIIOHHBIMHE (pHC. 5).
Haxnonnslii pa3pe3 normyckaercst 1300paxars ¢ HOBOPOTOM. B 3TOM ciydae K ero n300pakeHHuI0 J00aBISIFOT
3HaK (puc. 50).
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5.2. Pa3pe3sl npocThie:

IIpocThIM pa3pe30oM Ha3bIBACTCS pa3pes, MOTyICHHBIN OHON CEeKYIIeH MmIocKoCcThIo (puc. 1, 2, 3, 4,
5).
lNopuzonTanbHbie, GpOHTATBHBIC U MPOPIIBHBIE Pa3pe3bl MOT'YT HAXOUTHCS HA MECTE COOTBETCTBYIOIINX
OCHOBHBIX BHJIOB.
Ecnu cexymiast iIockocTh COBNAAET C INIOCKOCTHI0 CHMMETPHH JI€TAU B II€JIOM, a pa3pe3 pacIojIokKeH B
HETIOCPEACTBEHHOM MPOESKIIMOHHOM CBSI3U C BUAOM U OHHU HE pa3AelieHbl KAKUM-JIM0O IPYTUM H300pasKeHH-
€M, TIOJIO’)KEHUE CEKYIIEeH MTOCKOCTH HE OTMETAETCS U pa3pe3 HAAMKIChIO HE COMPOBOXKIaeTcs (puc. 2, 3, 4).
B ocTanpHBIX ciyyasx Mojio)KeHHe CeKyIIel INIOCKOCTH OTMEYaeTCsl JINHUEH CeYeHHs CO CTpeTKaMH, YKa3bl-
BAaIOIIMMH HaIPaBJICHUE B34, & HaJl PUCYHKOM BBIIIOJIHSAETCS COOTBETCTBYIOIIAS HAINCh, YKA3bIBaIO-
mias CeKylIyto miockocTh (puc.5). Hanmuce BeimonHsieTcss 0yKBaMy KMPUILUTHIBI HaYMHAs ¢ A 1 6e3 Tporryc-
koB (b, B,...). BykBbI cTaBATCS CHapy>KH OT CTPEJIOK, IOKA3bIBAIOIIMX HaIlpaBJieHNe B3Tsia. Pazmep OykB B
1.5 - 2 pa3a GombIre 0003HaUEHH MPOCTABICHHBIX Ha YEPTEKE.
[TonoxxeHue cexylien MIOCKOCTH yKa3bIBaeTCs pa30MKHyTOM JnHuel. TonmuyHa iuHun pasHa 1,5S, roe S -
TOJIIITAHA OCHOBHOM JINHUW; JUTMHA MITPUXOB 8...20MM.
HITpuxu pa3oMKHYTO# JTHHUHU HE TOJDKHBI IepeceKaTh KOHTYP n300pakeHus. [leprneHanKyIsapHO K IITPH-
XaM CTaBATCSI CTPEJIKH, TOKa3bIBAIOIINE HANpaBiIeHue B3rusiaa. CTpesKu HaxOAsTCs Ha PacCTOSIHUY 2...3 MM
OT BEpPXHETO KOHIIA IITPpUXa JMHUN ce4eHus1. Pazmeps! ctpenku Ha puc. 6. Bennuuna L He MeHee 2MM.
[ITpuxoBKa cedeHurs BHINOJIHAETCS TOHKUMH JUHUAMHU. [ MeTasia JIMHUN HaKJIOHEHBI IOJT yIJIoM 45° ¢
IIPaBBIM WJIK JIEBBIM HAKJIOHOM. /I IpyTuX MaTepHaaoB BHBI INTPUXOBKHU IIPUBECHEI HA PHC. 7.
He mrpuxyrorcs npu NpoaoJIbHOM pa3pese CIUIOLIHbIE Ballbl, OCH, OONTHI, p€Opa KECTKOCTH.
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Pazpes, ciry>xariuii Ui BEISICHEHUST yCTPOHCTBA JIETAIA B OTPAHUYCHHOM MECTE, Ha3bIBAETCSI MECTHBIM U
OTPaHUYHMBACTCS BOJTHUCTOW JTMHHUCH WITH JIMHUEH ¢ M3710MOM (puc. 8). KOHITBI TOMaHO# IMHUN BBICTYITAIOT
3a KOHTYp Ha 2...4MM. DTH JIMHUH HE JOJDKHBI COBIAJATh ¢ KAKUMU-JIN00 JTHHUSIMHU U300pasKeHUsI.

Puc. 8

Ha ogHOM n300paskeHNH JOMMyCcKaeTcs COeTUHATh YacTh BUA U YacTh pa3pe3a. JINHUK HEBUIUMOTO KOHTYpa
Ha COeAMHSEMBbIX YacTAX BHJA U pa3pe3a He MOoKa3bIBaloTCA. Bua u pa3pes pa3aenstoTcs TOMaHOM UIIH BOJI-
HHCTOH nuHUEH (puc. 8).

Ecnu coequHsIOT NONOBUHY BHJA U TIOJOBUHY pa3pesa, KaKAbIi U3 KOTOPhIX CUMMeTpHYHas Qurypa, To
pa3aessIonel IMHUEH CIYKHUT OCh CHMMETPHH (pHC. 9), 3a HCKIIIOUEHHEM ClTy4yaeB, KOT/1a OCh CHMMETPHH
HPOELUPYETCS] TMHUEN KOHTYpa

(puc. 10).
H
— !_I_-I _\L. /1% EJL. A’ff!ﬁl'
W MNPz
% ;
ot-{0—1iof tol, P pjo &) GO
lol Sl lelhripel
— a)’ - ] 9 9
Puc. 9 ) Puc. 10

OOBIYHO pa3pe3 BBHIIOJIHAIOT CIIPaBa M CHU3Y OT OCH CHUMMETPUH.



5.3. AkcoHoMeTpHYecKasi HPOEKIUSI:

Jetans B IpsSMOYTONBHON H30METPUIECKON TIPOSKITUN H300paXaroT C yIIIaMU MEXIY OCSIMH X, V, Z
paBHEIM 120 . PaboTa BBITTOTHIETCS aHAIOTUYHO TeXHUYeCKoMy pUCYHKY ['P Ne§, HO ¢ mpuMeHeHHEM dep-
TEXKHOTO HHCTPYMEHTA U B OIIPE/ICIICHHOM MacIiTade.

JleTanb MBICIIEHHO pa3leNsFOT Ha MPOCThIC TeOMETpUIeCKre GUTyphl. BEIIOTHEHNE N30METPUH T€OMETPH-
gecKkux Guryp paccmarpuBaiock B ['P No5.

Paspesbl puryp BBITOIHSAIOTCS TapaLIeIbHO OCHOBHBIM OCSIM MPOCKIIHH X, Y, Z. [I[puMep cMoTpHTe Ha pHcC.
11.

6. IHops/10K BLINOJIHEHUS T HYECKOM TBL

6.1. [Tonyuuts 3aanue y mpenoaaatens. Kaxaas kapTouka UMeeT JABe IPOEKIU JeTaiu. B mpa-
BOM HIDKHEM YTITy YKa3aHO KaKue pa3pe3bl HEOOXOAMMO BBITOJHUTH B OPTOTOHAILHOW U aKCOHO-
METPUUYECKOHN MPOEKITUH.
6.2. BBIOTHUTD JBa UMEIONTUXCS BUAA B TOHKHUX JIMHUSAX U IIOCTPOUTDH TPETHH BH/I.
6.3. BEIIOMHUTE CEUEHHE BUIOB COTIACHO 3aaaHui0. [IpocTaBUTh pa3MepHbIC JIMHUU HA BCEX TPEX MPOEKILU-
SIX.
6.4. IlocTpouTh AKCOHOMETPHUIECKYIO MTPOCKITUIO ACTATA B TOHKUX JTHHUSX.
6.5. BBINOTHUTE pa3pe3 B aKCOHOMETPUUECKOU MPOEKIIUH.
6.6. IlpencraButh paboTy MPENOIaBATEIIO I KOHCYIbTAIINH.
6.7. O6BecTr TMHUY KOHTYypa. [IpocTaBuTh pazMepsl. BEITIOTHIUTH OCHOBHYTO HAIHCh.
6.8. [IpeacraButh paboTy 111 TPOBEPKH.

1. lomamnee 3aianue:

7.1. 3aKOHYUTH YEPTEXK.
7.2. HoaroroButh popmat A3 myst ['P Nell.

8. Bonpocel 118 CAMOKOHTDOJIS:

1. Korna He 0003HavaeTCs MIOCKOCTh pa3pesa?
2. Korma mHe mTpuxyeTcs pazpes?
3. [Tox KakUM YTJIOM BBIIOJHSCTCS ITPUXOBKA?



4. Kak oTnenstoT n3o0paxeHre BUa U pa3pe3a Ha OCHOBHOW MPOESKITUH?
9. PexomeniveMas JINTEPATYPA:
OcHoBHas
1. C.K. boromo6oB. A.B. UmxeHepHas rpaduka. — M, Mammroctpoerune. 2000. c.132
2. C.K. boromo60oB. UHAMBHAYAIEHBIE 3aJaHHS TI0 Kypcy depueHwus. — M, BbIcIIas 1mKkoa. 1994,
JononauTensHas
1. P.C. MuponoBa, b.I'. Muponos UnxenepHas rpaduka M.: MamuHocTpoenue, 2000.

2. B.C. JleBunkuii, MammHOCTpOUTENbHOE YepueHue, M., Beicmas mkoia, 1994, ¢.114
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