®EJIEPAJIBHOE ATEHTCTBO XEJIE3HOJIOPOXHOI'O TPAHCIIOPTA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJILHOE YUPEX/IEHME
BBICIIEI'O OBPA3OBAHUS
UPKYTCKUI IT'OCYJAPCTBEHHBIM YHUBEPCUTET ITYTEM COOBILEHUS
«CUBUPCKUI KOJJIEK TPAHCIIOPTA U CTPOUTEJILCTBA»

METO/IMYECKHUE YKA3AHUA JJJIS TIPAKTUYECKUX PABOT
110 YYEEHOM JUCHUTIJIMHE
OIIL[.01. THX)XKEHEPHASI TPA®UKA
o cneruanbHoCcTH 08.02.05 CTpOUTENBbCTBO U IKCILTYyaTAI|sl aBTOMOOMIIBHBIX IOPOT U a3pOAPOMOB.

06a306as n002omosKa cpedne20 NPoPheccuoHaIbHO20 00PA3068aHUS

Npkytck 2023

OnNeKTPOHHBbIV AOKYMEHT BbirpyxeH ns EMC ®rbOY BO UplYTC u cooTBETCTBYET OpUrnHany

BR
Moanucant ®re0Y BO UplYTC Tpocdumos HO.A. fll ( —
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00

Moanuck cooTBeTCTBYET (haiiny AOKyMeHTa MPry ‘_\C




PACCMOTPEHO:

[MukyoBO# METOIMYECKOM

KOMHUCCHEH OOIIETEXHUYECKUX U
AIEKTPOTEXHUICCKUX TUCITUTLIHH
IIpoTokon Ne 9

«25» mas 2023 T.

IIpencemarens [IMK: Uraarenko X.C.

Pazpabotuuk: XK.C. Urnarenko, npenoaaBarens Boiciiei kateropun CKTuC.



BBenenne

JlaHHBIE METOAMYECKHUE YKA3aHUS C JIEMEHTAMH TEOPUHU MIPEIHA3HAYCHBI JJIs1 BHITIOTHEHUS
MPAKTUYECKHUX PadoT /Uil CTYIEHTOB crienuanbHocTu oopazoBanus 08.02.05 CTpouTenscTBO U
HKCIUTyaTaIisi aBTOMOOMIIBHBIX AOPOT U a3poApoMoB.  CTyIEHTHI BCeraa CilieayeT IOMHHUTbD,
YTO HABBIKHU BBINOJHEHUS YePTEKeN IpUOOpETatOTCs B MpOIecce MPaKTUIECKOH paboThI.
XOopo1Iyo TEXHUKY YepUCHHSI MOYKHO IPUOOPECTH TOJIBKO B pe3yJIbTaTe TIIATEIbHON 1
JUIUTETILHOU pabOThl Ha/l YePTEKAMH.

CryneHTam HEOOXOIMMO CTPOTO COOJIIOIaTh CPOKH cAauu rpadudeckux padbot. He
JOIYCTHUMO CAaBaTh YEPTEkKU B MOCIEIHUN JEHb CEMECTPa U HE MPOBEPEHHBIEC paHee
IPEIoIaBaTeIIeM.

J171st BBIOJTHEHUS MPAKTUYECKUX pabOT CTYACHTY HEOOXOAUMBI CIIEAYIONINE TPUHAIICKHOCTH:
yepTexkHas Oymara (popmatA3), KapaHIaly pa3HOW CTETIEHU TBEPAOCTH, TUHEHKH, IBa
yrosibHUKa (¢ yriamu 45,30,60), roToBasbHSL.

B koHIIe cemecTpa CTYICHTHI JOIDKHBI CAATh «ABOOM YepTeKeil» CO BCEMH MPaKTHYECKUMHU
pabGotamu.
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I — peficanna; 2 — yroaswmkm, J = 2exano, 4 — KONUCANPCKAN KNONKA, S~ MacwTabuan HINCPHTEIRMAR AMHCHKa, 6 — anct veprexwoR Gymarn; 7 — yepreanan
A0CKA; § — BHMT, COCAMMRIOIIMA NOARMANYIO M HENOIRAANYIO MAANKH peRcmmmnm, 9 — NPMCNOCOBACHME 118 YCTAMORKH MEPTEAHON JOCKH B MAKAOMMOM NOSOKEHNM,
10 — rorosansmn; 11 — seprexuui cron; 12 — rpwdeas ¥ePTEAROIO KADIKIAWA, JMTONCHMMR NOX KOMYC, 13 — xaparasi (TM — Mapxuposxa ACCTROCTH rpudead),
14— weprexmnoe nepo A paboTu ¢ Tywwo, 1S — unpKyts MOIMEPUTEAMMMA, /6 — MIOAKM Unpkyan, /7 « peamma L8 yAAACHMR OWINOOMHMX MMl 1 Sarpsmeud
18 —~ unpxysh 218 OPORCACHMR 2YT OKPYRHOCTH, 9 MARMA HOMEPHTCAMMME  UMPKYAL (KPOMUMPKYAS). ) — sywn 2w smnoawenus rpaduvecknn pabor, cxewm,

avarpamn, rpadaxon. 21, 22 — xpacku M kmcTi (S, 12 — MapxuposKu paamepa Kncted) 23 N — wadaperia (Wadpa Ha TPAPAPCTE — JMEMETD OKPYAHOCTER, M)
25 — mpancnoprup, 26— MACIITAONMRA NAAKWET

Heabro n3ydenust aucuuiuinabl «HXeHepHast rpaduka» sBISETCS YCBOEHUE CTYIAEHTaMH
3HAHWIA U YMEHUH, HEOOXOAUMBIX ISl BHITTOTHEHUS M YTCHHS YePTEkKEH.
B pesynbraTe n3ydeHus TUCHUIUIUHBI CTYIEHT JIOJIKEH:

B pesynpTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00YJAIOUHACS TODKEH YMETh:
0(OPMIISITh TPOEKTHO-KOHCTPYKTOPCKYIO, TEXHOJIOTHYECKYIO U IPYTYI0 TEXHIUYECKYIO



JIOKYMEHTALMIO B COOTBETCTBUU C JICMCTBYIOIIMM 3aKOHOAATENbCTBOM Pocculickon denepanuu;
3HATh:
OCHOBHBIE ITpaBUJIa Pa3paboTKH, 0(HOPMIICHHE U YTEHUE TPOCKTHOM IOKYMEHTAIIUU U Pabodnx
YyepTexkel ¢ AeTanu3alueil KOHCTPYKTUBHBIX 3JIEMEHTOB;
crocoObI rpadUUECKOro MPeCTaBICHUS TPOCTPAHCTBEHHBIX 00Pa30B;
COBPEMEHHBIC CPEJICTBA MHKCHEPHOU rpaduKy;

ConeprxaHue TUCIUIIMHBI OPUEHTUPOBAHO HA MOJATOTOBKY CTYJIEHTOB K
ocoenuto npodeccronanbubix Moayinei IINICC3 no cnenunansrocTh 08.02.05 CTpouTenscTBO
1 DKCILUTyaTalusi aBTOMOOMITBHBIX JIOPOT M a3pOJAPOMOB

TexHuUK 10/mKeH 001aaTh NPodhecCHOHAIBHBIMU KOMITETCHIIUSMU:

[1K 1.1. YyacTBOBaTh B T€0/Ie3MYECKUX paboTax B MPOIECcCce U3BICKAHUS aBTOMOOHMIBLHBIX JOPOT
1 a3pOJIPOMOB.

[1IK 1.2. Y4acTBOBaTh B re0JIOTHYECKUX pabOoTax B MPOIECCE U3BICKAHMS aBTOMOOMIIBHBIX JOPOT
1 a3pOJIPOMOB.

I1K 1.3. YuacTBOBaTh B IPOEKTUPOBAHUN KOHCTPYKTHBHBIX 3JIEMEHTOB aBTOMOOMIIBHBIX JJOPOT U
a’pOAPOMOB.

I1K 1.4. YyacTBOBaTh B IPOEKTUPOBAHUN TPAHCIIOPTHBIX COOPYKEHUM U UX 3JIEMEHTOB Ha
aBTOMOOMJIBHBIX J1I0pOrax U a3poJpoMax.

[1IK 2.1. YyacTBOBaTh B OpraHu3aiuu padOT B OpraHU3aIUsAX M0 MIPOU3BOJICTBY JIOPOKHO-
CTPOUTENIBHBIX MAaTEPHUATIOB.

OK 1. IloHumarp CyniHOCTh U COIHANIbHYIO 3HAYMMOCTb CBOEH Oyayieit npodeccuu, mposBiIsTh
K HE yCTOMYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JACATEIBHOCTD, BRIOMPATh TUIIOBBIE METOJIBI M CITOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLEHUBATh UX APPEKTUBHOCTb U KA4ECTBO.

OK 3. [IpuHumaTh pemieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBasATh NOUCK U UCHOJB30BaHUE HHPOPMAIH, HEOOX0IUMOU 11 3 PEeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, MPO(ECCHOHANBHOTO U IMYHOCTHOTO PA3BUTHS.

OK 5. Ucnonb3oBath HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B IPO(eccroHalbHON
JESATEIBHOCTH.

OK 6. PaboTtath B KOJUIEKTHUBE U B KOMaHA€, 3 (HEKTUBHO 00IIAThCS C KOJJIETaMu,
PYKOBOJICTBOM, NTOTPEOUTENISIMHU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 32 pabOTy WIEHOB KOMaH 1bl (IOAYMHEHHBIX ), 32
pE3yJIbTaT BBIIIOJIHEHUS 3aJaHUM.

OK 8. CamocTosITENEHO ONpEaeNsITh 3a1a4i MPOPECCUOHATBHOIO U JIMYHOCTHOTO Pa3BUTHSI,
3aHUMAaTbCs caMO00pa30BaHNEM, OCO3HAHHO MJIAHWPOBATh MOBBIIICHNE KBAIU(DUKALIUH.

OK 9. OpueHTHpOBaThHCS B YCIOBUAX YaCTOM CMEHbI TEXHOJIOTUH B MpodecCHOHaTbHON
JESATENBHOCTH.



IIpakTHyeckasi padora 1.
[pudt yepTexHBIN.

I{ens paboTer: [I03HAKOMUTB CTYICHTOB C MTpaBUJIaMHU BBITIOJIHCHHS HAAMKUCEH HA YEPTEKAX B
cootBercTBUU ¢ ['OCTom 2.304-81%*, 10OMTHCS 0CO3HAHHOTO MUCIOJIB30BAHUS MTOTYYCHHBIX
CBEJICHHI B TPAKTUYECKHUX paboTax. BBIMOIHUTE TUTYIIBHBIN TUCT MIPU(PTOM YEPTEIKHBIM.

Ha nucte 6ymaru ¢opmara A3 BBIIOIHUTE OCHOBHYIO PAMKY, OTCTYIHB OT KpaeB 1o 20 u
5MM. PaGora BbINONHAETCSA B TOHKUX JIMHUAX, 3aTEM 0OBOAUTCS.



Hauepture BciomorarenbHyIo CeTKy (pHc. 2) ¢ pa3Mepamu Mo MPUQT U BHITOTHUTE HAAIUCH

o oOpasiy Ha puc. 3. Haanuce ¢ HoMmepamu mpudToB, YKa3aHHBIX Ha 00pa3Ile, He HAHOCHUTb.
Puc. 3

PaGouee mose ¢ ceTkoi AJ1 BHITOTHEHUS HaAMKCeH mpudTom Trna b,






Tabauna 2.

0O603Ha- Ovocn- Paszmepnl napametpos

[MapameTp qcm'ae TeAbHbIR wpndra, MM
weva | Pavep [ 5o 7.0 10,0
MeTpa A A R
Pasmep wpudra — BbicoTa h 10/,0h 5,0 7,0 10,0
NponucHbIX OyKB
BbicoTa cTPOYHBIX OYKB ¢ oh 3,5 5,0 7,0
PaccrosHue mexiy OyKkBaMu a /\oh 1,0 1,4 2,0
MMUHUMAIBHOE PACCTOAHHE b 10k 8,5 12,0 17,0
MEXIY CTPOK
MHHHMATBHOE pacCcTOsHUE e %/ 10h 3,0 4.2 6,0
MEXIY CTOBAMH
Tonumua 1MHUuK wpudra d Yioht 0,5 0,7 1,0
LLIupyHa nponucHbIX ByKe:
OCHOBHasI g %/\oh 3,0 4,2 6,0
I,E, 3,C ok 2.5 3,5 5,0
A, 1, M, X, bl Thoh 3.5 49 7.0
X, @, Ul, U, b, 1O 8ok 4,0 5,6 8,0
[upuHa CTPOYHOI - 1oht 2,5 3,5 5,0
OCHOBHOM OYKBbI
[HupunHa apabckux undp: —
OCHOBHAs 1o 2:5 : 5,0
1 oh ES 2,1 3.0
4 “%oh | 3.0 ; 6.0

Haubonee yacto ucnonb3yrotcs mpudtel ¢ pazmepom 10; 7; 5; 3,5 mm. st mpumepa npuBeaeH
mpudT tuna b ¢ Hakionom 750 (puc.2). [Tapamerpsl 3Toro mpudTa NpuBeIeHbI B Ta0I.
2.(ITapametpsl ueprexnoro mpudra Tuna b ¢ HaKII0HOM 0KOIIO 750)

IIpakTuyeckas padora 2.
I'eomeTpuueckue NocTpoeHUsl, AeJICHNUs OKPYKHOCTEH Ha paBHbIe YacTu. CONpsKEHMS.
OcHOBHbIE NTpaBUJIa HAHECEHUS Pa3MEPOB.
Lenb paGoThI: HAYYHUTH BBIOIHATH MPOCTEHININE TEOMETPUIECKHE TIOCTPOCHHUS B KOHTYpax
TEXHUUYECKUX JICTAICH MPH MOMOIIU YTOJIbHUKOB, IIUPKYIICH.
[Tpumeps! neneHnst OKPYKHOCTH Ha PaBHBIE YaCTH C MTOMOIIBIO AyT U Xopa.(Puc.4)



[Ipu BEIYEpUYMBAHUH KOHTYPOB TEXHUUYECKHX JETAIEH U B IPYTUX TEXHUUECKUX IMOCTPOCHUSX
4acTO MPUXOJUTCS BBIINOJIHATH CONPSKEHUS (TUIaBHbIE EPEX0/Ibl) OT OJHUX JTUHUH K JPYTHUM.
[TocTpoenue conpsiKeHUN CBOAUTCS K TPEM MOMEHTAM: OIIPEAEIICHUE LICHTPA COMPSKECHMUS;
HAaXO0’KJICHNE TOYEK COTPSKEHNUS; IOCTPOCHHE YT CONPSKEHUS 3aJJaHHOTO paanyca. Jlis
MOCTPOCHUS COTIPSKEHUS TOJDKEH ObITh U3BECTEH OJIMH M3 3JIEMEHTOB: PaJInyC WM TOUKa
COTIPSKEHMSI, 1BA APYTUX dJIEMEHTa oNpeensatoTcs rpadpuuecku. B mpakTuke yarie Bcero
BCTpEYAeTCs MEPBBIN CIydai: 3a1aH paguyc CONpsuKeHus. M3ydnre rmpasuia IocTpoeHuUs



conpspkenuil. Ha puc.S npuBeneHsl npuMepbl TOCTPOEHUS CONPSKEHUH, KOTa 3a/1aH pajnyc
JIyTU COMPSKEHUS.

IIpakTuyeckasi padora 3. UepTexx KOHTypa AeTaIH
Llens: [TocTpouTh KOHTYp ACTANN C MPUMEHEHUEM TTPABHII JISTICHUSI OKPYKHOCTH Ha paBHBIC
YacTH, COMPSHKCHUN.

[IpumMep BBIMOIHEHUS IPAKTHYECKON pabOThI Ha pHC.6
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IpakTuueckas padora 4. UepTek KOHTypa JI€TaId C HAHECEHUEM Pa3MEPOB.

/6



L{enb: Ha mpakTU4eckor pabore «KOHTYp neTanny» HaAHEeCTH pa3Mephl, 3alI0JTHIUTh OCHOBHYIO
Haanuck o 'OCTy.

Pa3nen 2. [IpoekninonHoe YepueHue

IIpakTnyeckas padora S.

Tewma 2.1 IIpoenupoBanue TOYKH, OTPE3KA, IPSIMOM, INIOCKOCTH, TEOMETPUUECKUX TEN HA TPU
IJIOCKOCTH MPOEKUUH. AKCOHOMETPUYECKUE POCKIUHU TOUYKH, IPSIMOH, ITIOCKOCTH,
F€OMETPUYECKUX TEJl.

Hens padoTel: MU3yunuTh NpoeMPOBAHUE TOYKHU, IPSIMOM, B CUCTEME TPEX MIIOCKOCTEH.

[T1ockoCcTh — 3TO MOBEPXHOCTH WK (HUTypa, 00pa3oBaHHAS KHHEMATHYECKUM JIBIYKCHHEM
oOpasyroliel o HanpasIIIoLIeH, IpeACcTaBIAtoIIel CO00i NpsAMYIO.
PaccMoTpuM OCHOBHBIE IPUHIMIIBI IPSIMOYTOJIBHOTO MPOESLIUPOBAHUS U CIIOCOO MOITY4YEHUS
OpPTOrOHAJILHOT'O YePTE’kKa B CUCTEME TPEX IUIOCKOCTeN mpoekuuid. Ha puc. 7 nokazano
PacIIoIOKEHUE TPEX MIIOCKOCTEN MPOEKIIUi, C TOMOIIBI KOTOPHIX IMOJY4ar0T OPTOTOHAIbHBIN
yeprex. [Inockoctu pacnonararorcs noz yriom 90° npyr K Apyry.

Omtop- nepeBos ¢ ppani. Yeprex.
[Tnockocts H — ropu3oHTambHAast IIIOCKOCTh MPOEKIIHA, TNIOCKOCTh V — (pOHTATIbHAS
IUIOCKOCTh NMPOEKLUH, MI0CKOCTh W — npoduiibHas INIOCKOCTh MPOEKLUH.

v v /wf
Sponmnnsas

LR L W
NpOEKULU v,
gl
A

vaRvEe

JIuHuM nepeceyeHus IIOCKOCTEN MPOEKIIMHA HA3bIBAIOTCS OCSAMHU ITPOEKIMM, WIN OCIMU
KoopauHaT u obo3Havarotesa Ox, Oy, Oz. Touka nepecedeHus Tpex oceit koopauHar (Touka O)
ABJIIETCS HA4aJIOM KOOpPJMHAT, T.€. TOUKOH, OT KOTOPOH BEJETCs OTCUET KoopAUHAT 1o ocsiM OX,
Qy, Oz. Yron, 00pa3oBaHHBIN TpeMs INIOCKOCTSIMH MPOEKLUH, Ha3bIBAIOT KOOPMHATHBIM
YIJIOM, TaK KaK IJIOCKOCTU MPOEKIUH ABISIOTCSA 6a3aMH OTCUeTa pacCTOSIHUM (KOOpAUHAT) U
OTrPaHUYMBAIOT NIPOCTPAHCTBO MJIOCKOCTSAMHU MTPOEKIMI, B KOTOPOM PACIIONaratoT
IpOeLUpPYyEMbIE TPEIMETHL.

ITomemias nzoOpakaeMblii (IIpoELPyEMBbIii) IpeMeT (reoMeTpruecKkas purypa, MoJielb,
JeTallb U T.11.) B ONpe/IeJIeHHOE MOJI0’KEHUE OTHOCUTEIBHO T1ocKocTel npoekiuit V. H u W,
(UKCUPYIOT €ro MoJI0KeHNE OTHOCUTEIBHO 3TUX TUIOCKOCTEH, YTO 1aeT BO3MOKHOCTh MOITYYUTh
B3aMMOCBS3aHHbIE N300paKEHUSI TAHHOTO MPEJIMETA, 10 KOTOPBIM JIETKO IPEICTaBUTh €T0
MOJIOKEHHE B IIPOCTPAHCTBE, ero popmy. Kaxkaoe nzobpaxenue (Mpoekuus) mpeamera Ha
IJIOCKOCTh OTOOpaXkaeT TO, 4TO Mbl BUAMM IIPH B3IJISJI€ HA PEAMET B ONPEEICHHOM
HarnpanieHud. YToObl MOTYYUTh NpecTaBiIeHue o (hopMe npeamMeTa, 0ObIYHO HETOCTaTOYHO
PaccMOTPETh NMPEAMET C KAaKOW-TO OJTHOM CTOpPOHBI. [Ipoennpys npenMer B cUCTEME Tpex
IUIOCKOCTEN MPOEKIIHI, Ero pacCMaTpUBAIOT C TPEX CTOPOH, B HAIIPABJICHUSX,
NEPIEHIUKYISIPHBIX TPEM IUIOCKOCTSIM MPOEKIIUI.

[TosyunB npoekuuu nNpeaMera Ha TpeX MIIOCKOCTAX MPOEKIUH, MJI0CKOCTH KOOPAUHATHOTO
yTIJla pa3BepThIBAIOT B OJHY IUIOCKOCTh. IIpu 3TOM mmockoctr H u W ycnoBHO pa3pesaror 1o
ocu Oy, mnockocts H noBopaunsarot Bokpyr ocu OX, a iockoctb W -- Bokpyr ocu Oz,
HOJIY4at0T OJIHY OOIIYIO INIOCKOCTh — MJIOCKOCTh YyepTexa. [Ipu aTom ock Oy kak Obl
pazpe3aemcs nonosam. OJ1Ha €€ «I0JI0BHHA» OKa3bIBaeTcA B IlockocTd H n pacnonaraercs




neprneHanKysipaHo ocu Ox, a apyrast — B IWIOCKOCTH W H pacrioyiaraeTcst MepreHIuKyIsipHO
ocu Oz. CoBMeIIEHHbIE JIOCKOCTU MPOEKUUN pa3AesioTCs B3aMMHO MepIeHANKYIIPHBIMU
0CSIMH, KOTOpBIE OIIPEIEIIAIOT Ha YepTeke paboyee moJie 1l HOCTPOCHHUS POCKIIHA TPeMeTa.
Kaxxgast minockocTh MpOeKIUA UMEET J1Ba U3MEPEHUS 110 B3aUMHO MEePIEHAUKYISIPHBIM
HanpasieHusM. st mockoctu H — 310 ocu Ox u Oy, s minockoctu V — ocu Oz u Ox:, 11st
mrockoct W -ocu Oz u Oy.

N300pakeHust, MOJYyYCHHBIE Ha IMJIOCKOCTAX KOOPJMHATHOTO yIJia M COBMEIICHHBIE B O/IHY
IUIOCKOCTh, Ha3bIBAIOT SMIOPOM MJIH OPTOTOHAJIBHBIM YEPTEKOM.

[TpoennpoBanue TOUYKH Ha TPH IUIOCKOCTU MPOEKIUN KOOPIUHATHOTO YIiIa HAUWHAIOT C
MOJIyYeHUs ee U300pakeHUs Ha MIIOCKOCTU H - ropru30HTaNbHOM TIIOCKOCTH MpoeKiuid. J1iis
3TOro 4yepe3 TouKy A (puc. 8) IpoBOAIT MIPOSUUPYIOLIUH JIyd NEPIEHIUKYIIPHO MockocTy H.

Ha pucynke neprienaukyinsp k miockoctu H napamienen ocu Oz. Touky nepecedeHus iyya C
miockocThio H (Touky a) BeIOMparoT npou3BoibHO. OTpe30k Aa onpesesnsieT, Ha KakoM
paccTOSTHUU HaXOAUTCA TOUKa A OT mockocTu H, ykas3piBas TeM caMbIM OJHO3HAYHO
MOJIOKEHHUE TOYKH A Ha PUCYHKE 110 OTHOIICHHUIO K TUIOCKOCTSIM MpoeKuuii. Touka a siBisercs
PSIMOYTOJIBHOM MPOEKIUel TOYKK A Ha MII0CKOCTh H 1 Ha3bIBaeTCsl rOpU30HTAIBHON
npoekiuen Touku A (puc.8).

Puc.8

Jliig nostydeHus: n300paxeHust TOUku A Ha 1iockocTd V (puc. 8) uepe3 Touky A MpoBOJSAT
IPOELUPYIOLINH JTyd NEPIEeHAUKYIIPHO GPOHTAIBHOM IJI0CKOCTH npoekiuii V. Ha pucynke
NepNeHuKyIsp K iockoctu V napaiuienes ocu Oy. Ha miiockoctu H paccrosiaue ot Touku A
JI0 TUIOCKOCTH V N300pasuTcs OTPE3KOM ady, NapasuienbHbM ocu Oy U MepneHUKYISIPHBIM OCH
Ox. Ecnu mpencraButh cede, 4TO MPOSUUPYIOMINHN JIyd U €ro U300pakeHue MPOBOISAT
OJTHOBPEMEHHO B HAIPaBJICHUHU INIOCKOCTH V, TO Kor/ia u300paXkeHue J1yua nepecedyer ocb OX B
TOUKE ay, JIy4 IIepeceyeT mIockocTh V B Touke a'. [IpoBens u3 ToukM ax B IiIockocTu V
nepreHAnKysap kK ocu OX, KOTOPBI sSBIIseTCS N300pakeHNEM MTPOESLUPYIOLIEro Jydya Aa Ha
MJIOCKOCTH V, B MEPECEUEHUH C TTPOCUPYIOIIUM JIYJOM TMOTy4daroT TOUKy a'. Touka a' siBnsiercs
(bpoHTaIBHON MpoeKLnell TOUukU A, T. €. ee H300pakeHHEeM Ha MJIOCKOCTH V.

N300paxenune Touku A Ha npo(UIBLHON MIIOCKOCTH MPOEKIHH (pHC. §) CTPOAT C MOMOIIBIO
IIPOELUPYIOLIETO JIy4da, IEPIEeHAUKYIIIpHOro miockoctd W. Ha pucyHke nepneHauKymsp K
mockoctu W napaiiesnied ocu Ox. [Ipoenupyromiuii iyd ot Touku A 10 twiockoctu W Ha
mockocT H n306pasutces oTpeskoM aay, napauiensHbiM ockd OX ¥ IepIeHUKYISPHBIM OCH
Oy. U3 Touku Oy napamiensuo ocu Oz u nepneHauKyisipHo ocu Oy CTposST H300pakeHne
IIPOELUPYIOLIETO Jyya aA U B IEPECEUEHUH C TPOSLUPYIOLINM JTy4OM IOIY4aroT TOUKy a'.
Touka a" aBnsercs NpodUILHON MPOEKLIHUEN TOUKU A, T. €. U300pakeHneM TOUKU A Ha
I0CKOCTH W.

Touky a" MOHO OCTPOUTH, TPOBE/IS OT TOUKU &' OTPE30K a'a, (M300pakeHne
npoenupyrouiero Jyda Aa" Ha IIOCKOCTH V) napasuienabHo ocu OX, a OT TOUKH a,— OTPE30K
a"a, mapamuienbHo ocu Oy 10 TEPECEUEHUs C TPOCIIUPYIOITUM JTYUYOM.

[TosydnB Tpu NpPOEKIMHU TOUYKH A Ha IVIOCKOCTSX MIPOEKIMNA, KOOPAUHATHBIM yToJl
pa3BepTHIBAIOT B O/IHY IJIOCKOCTh, BMECTE C MPOEKIUAMHU TOYKU A U MPOCUUPYIOLIUX JTy4el, a
TOUKY A ¥ npoeuupyomue 1yun Aa, Aa' u Aa" youpatot. Kpas coBMenIeHHBIX III0CKOCTEH
MPOEKINI HE MPOBOJIAT, a MPOBOIAT TOJIbKO ocH npoekuuit Oz, Oy u Ox, Oy, (puc.9).

AHanu3 OpTOrOHAILHOTO YEPTEXka TOUKH MOKa3bIBAET, UYTO TpU paccTossHUSI — Aa', Aau Aa"
(puc. 8 ), XapakTepHU3yIOIIUe TOJ0KEHNE TOYKA A B MPOCTPAHCTBE, MOKHO OTPEICIIHUTD,
0TOPOCHB caM 0OBEKT MPOCLUPOBAHMS — TOUKY A, Ha pa3BEPHYTOM B OJIHY IJIOCKOCTb



KOOpAMHATHOM yrile (puc. 9 ). Otpe3ku a'a,, aay u Oa, paBHBI Aa" Kak IPOTHBOIIOJIOKHBIE
CTOPOHBI COOTBETCTBYIOIINX MPSIMOYTOJILHUKOB (puc.8 1 9). OHuU onpenensoT pacCTOSTHUE, Ha
KOTOPOM HAaXOAUTCA TOUKa A oT Ipo(HIbHON MIOCKOCTH MpoeKiuid. OTpe3ku a'ay, a"ay; u
Oay paBHBI OTpE3Ky Aa, ONPEAEISAIOT PACCTOSIHAE OT TOYKH A 10 TOPU30HTAIBHOU IIJIOCKOCTH
NPOEKIUH, OTPE3KH aay, a"a, u Oay; paBHBI OTPe3Ky Aa', OIpeNeNAIONIEMy PACCTOSTHHE OT TOUYKU
A 10 GpOHTATBHON TUIOCKOCTH MPOSKITHIA.

"
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Puc. 9

Ortpesku Oay, Oay u Oa,, pacron0oKeHHbIE HA OCAX MIPOEKIUH, SBISIOTCA rpaduueckum
BbIpaXeHHEeM pa3MepoB koopauHaT X, Y u Z touku A. KoopauHatel TOYKH 0003HAYAIOT C
WHJIEKCOM COOTBETCTBYIOIIECH OYKBBI. I3MEpHUB BETUYNHY 3TUX OTPE3KOB, MOYKHO OIPECIUTh
MIOJIOKEHUE TOUYKH B IIPOCTPAHCTBE, T. €. 33/1aTh KOOPAUHATHI TOUKH.

Ha snrope oTpesku a'a 1 aay pacronararorcsi Kak ofHa JUHUS, epHIeHANKYIIsipHas K ocu Ox
a oTpe3ku a'a, u a"a, — k ocu Oz. ITU JTMHU HA3bIBAIOTCA JIUHUSAMHU MPOCKIIMOHHOMN CBsi3u. OHU
MEPECEKAIOT OCU MTPOEKIIMI B TOUKAX ax M 8, COOTBETCTBEHHO. JINHUS MPOSKIIMOHHOM CBSI3H,
COEIUHSIONIAS TOPU3OHTANBHYIO TPOEKIIUIO TOUKH A ¢ TPOHUIBLHOM, OKa3aniach «pa3pe3aHHON
B TOUKE ay.

JIBe mpoeK My OJHOM U TOM K€ TOUKHU BCEI/Ia PacIoyiaratoTcsl Ha OJHOM JIMHUU
IIPOCKLIMOHHOW CBS3H, IEPIECHAUKYIIIPHON K OCH IIPOCKIUH.

Jlnst npeacTaBiaeHus MOJIOXKEHUS TOUKU B IPOCTPAHCTBE JOCTATOYHO JIBYX €€ MPOEKLHM U
3a/IaHHOTO Haudaja koopauHart (Touka O) Ha puc. 10, 11 n1Be npoeknnu TOYKH MOJTHOCTHIO
ONPENENSAIOT €€ MOJI0kKEHUE B pocTpaHcTBe. [10 3TUM ABYM MPOEKIMSIM MOKHO MTOCTPOUT
npogmIbHYIO npoekiuio Touku A. [losTomy B nanpHeleM, eciid He 0y/1eT HeOOXOAUMOCTH B
npoUIBLHON MPOEKIINH, SMIOPbI OyyT MOCTPOEHBI HA ABYX IIOCKOCTSX npoekuuit: V u H.
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Puc. 10 Puc. 11

Huaunap u konyec. IIpoekun myimHIpa 1 KOHyca OKa3aHsl Ha puc. 19.

Kpyru, nexaiye B OCHOBaHUSAX IWJIMHAPA U KOHYCA, PACIOJI0KEHBI TAPAJIIEIBHO
TOPU30HTAIIBHOM IJIOCKOCTH MPOEKINN; POEKIIUA OCHOBAaHUI HAa TOPU30HTAIBHYIO TNIOCKOCTh
OyAyT TakXKe Kpyramu.



®poHTanbHas U NPoGUIbHAS MPOEKLUS [IUIUHIPA - TPIMOYTOJIbHUKH, a KOHYCa -
paBHOOEIPEHHBIE TPEYT OJIbBHUKH.

Ha puc. 19, nan yepTex yceueHHOro KOHyca, FTOPU30HTAJIbHAS IIPOEKIIHUSI KOTOPOTO
IpeCTaBisieT COOOH ABE OKPY>KHOCTH, a (PPOHTANIbHAS IPOEKLUS - pABHOOOUHYIO TpaIreLuto.
BrinonHenue yeprexei MWIMHAPA U KOHYCAa HAYUHAIOT C IIPOBEICHUS OCE CUMMETPUHU.

W13 puc. 19 BuaHO, uTo OpoHTATIBHAS U NPO(PUIbHAS IPOSKIUH LIMIIMHAPA OAUHAKOBBL. To ke
MOYKHO CKa3aTh O MPOEKIMAX KoHyca. [loaTomy B JaHHOM citydae npoduibHbIe MPOSKINU Ha
yepTeske JuiiHue. Ha pucyHke oHU AaHbl JIMIIb JUIsS TOTO, YTOOBI [TOKa3aTh, Kakyro Gopmy
MMEIOT BCE TPU MIPOCKLUU LUIUHIPA U KOHYCA.

Pa3zmMepsl nuiaMHapa U KOHYca ONpeessatoTces BeIcoToi h u nuamerpom ocHoBanus d. /s
YCEUEHHOT0 KOHYCa YKa3bIBaIOT BBICOTY h U nuamerpsl o6oux ocHoBaHU# D

od
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Puc. 19






Puc.21. Ilpasunvrvle npusmol: a u 6 - KOMNJIEKCHblE YEPMENHCU; 8 U 2 - NOCIe008AMeNbHOCb
HOCMPOEHUs U30MEeMPUYECKOlU NPOeKyUU
Pa3zmepsl mpu3M oIpeaesnstoTcesl BBICOTOM U pa3MepaMu (pUTypbl OCHOBAHUS.
I TpUXITYHKTUPHBIMH JTUHUSMU HA YePTEKAX MPOBOJAT OCU CUMMETPHUH.
[TocTpoenue n3omerpuu mpusm (puc. 21) HAUMHAIOT C OCHOBAHUS. 3aTEM U3 KaXK10M BEPIINHBI
OCHOBaHUs BOCCTABJIAIOT MEPIEHAUKYIISPHI, OTKIAABIBAIOT Ha HUX BBICOTY U MIPOBOJST JTUHUH,
napajuiejabHble pedpaM OCHOBaHMUSI.

BrimonHenue yeprexeil HAUMHAIOT TaK)Ke C TOPU3OHTATILHON IPOEKILIUH.
IIpaBuibHas YeTbipexyrojbHas nupamuiaa. KsagpatHoe ocHOBaHUE MUPAMUIBI
MPOCHUPYETCs] Ha TOPU3OHTAIIbHYIO INIOCKOCTh B HATypallbHYIO BennunHy. Ha mpoekuuu
OCHOBaHHMSA MUPAMUJIbI TUArOHATSIMHA N300pakatoTcsi O0KOBbIE pedpa, HIyIIHe OT BEPIIUH
OCHOBaHUs K BepiuHe nupamuasl (puc.21). dponranbHas u npoduabHas NPOESKIUH MTHPAMHUIbI
- paBHOOEIpEHHBIE TPEYTOJIbHUKH.
Pa3smeps! nupamuibl OpenesitoTcs ATUHON b IByX CTOPOH OCHOBAaHHUS U BBICOTOI h.
[TocTpoenue n3zomerpruyeckoi mpoekiuu nupamuasl (Puc.21) HaunHaOT ¢ OCHOBaHMS. 3aTeM U3
LEHTpa MOTy4eHHOU (PUTYPBI BOCCTABIISIIOT MEPIEHANKYISP, OTKIAIBIBAIOT HA HEM BBICOTY U
COEJIMHSIOT MOJyYEHHYIO TOUKY C BEPIIMHAMU OCHOBAHUSI.



y

b)

Puc. 21 . Ilpasunvras nupamuoa: a - KOMHIEKCHbLIL Yepmedic; 6 - noc1ed08amenbHOCb
NOCMpPOEHUst U30MEMPUYECKOU NPOEKYUU

IIpakTuyeckas padora 6. KoMIuieKCHbIE UepPTEKU T€OMETPUUECKUX Tell.

L[eJ'IBI IMOCTPOUTH KOMILJICKCHBIN YCPTECK IpyHIIbl TCOMECTPUICCKUX TCII U CIIPECLHUPOBATL TOUKY
Ha UX IMOBCPXHOCTH.
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paboThI:

20

IIpakTuyeckasi pabora 7. AKCOHOMETPUUECKUE N300PAKEHUS TEOMETPUICCKUX TEIl



lenb: mOCTpOUTHh aKCOHOMETPUUECKYIO TPOCKIUIO T€OMETPUUECKUX TEIL.
[Tpumep BBINOTHEHUS IPAKTUUECKON PaOOTHI.

(PabGoTa BbIIOTHSETCS 110 BBHITOJIHEHHOM MpeblayIel NpakTHIecKoil paboTh)

/

IIpakTuyeckas padora 8. KommiekcHsiit ueprexx moaenu. [IpoennpoBanne Moaesne.

[Tpu npoenrpoBaHUK MOJIEH C HATYpPBI CIENYET ClIepBa NPOAYMaTh, U3 KaKUX MPOCTEUIINX
F€OMETPUUECKUX TeJl OHAa COCTOMT, a 3aTe€M BBIOMpPATh HallpaBlIeHUE poenupoBanus. Moenb
10 OTHOILIEHHUIO K OCHOBHBIM IIJIOCKOCTSIM MTPOEKIIMUH CIEeIyeT PacloiOXKUTh TaK, YTOOBI
OTJIeJIbHBIE MPOEKIIMK ObUIN MO0 BO3MOXHOCTH O0Jiee MPOCThIMU. J[JIst 3TOTO clieyeT MiI0CKOCTH,
OTrpaHMYMBAIOIINE MO/JIENb, PacloiaraTh MO0 MapajiesbHO, MO0 NePIEeHIUKYIIPHO
IUIOCKOCTAM Mpoekuuid. [To oTHOIIEeHN o K (POHTAIBHON MIIOCKOCTH MPOEKIUI MO/IENb CeyeT
PacIoJIOKUTh TaK, YTOOBI Ha ATY INIOCKOCTh OHA CIPOEIMPOBaAIach HauboJee HarIAIHO. DTO
n300pakeHue sBJseTCs TIIaBHBIM BUJIOM. Eciii mpoekiius MoJienu npeacTabiseT coooit
CUMMETPUYHYIO (PUTypy, TO OCh CUMMETPUHU IIPOBOJIUTCS B IEPBYIO OUEPEb
(mrrpuxnyHkTHpoM). [Ipu BeruepUMBaHUN OTAEIBHBIX 3JIEMEHTOB MOJIEINH, IPEICTABIISIONINX
co00i1 mpocThie reoMeTpuUecKre Teia (mapajuienenunes, npusma, nupamuaa, WIMHIP, KOHYC,
mIap), cieayer coOMo1aTh MPOESKIIMOHHYIO CBSI3b MEXKAY OTAEIbHBIMH MPOSKLUAMHU, UCTIOIb3Ys
JUTSL 3TOM LU HE TOJIBKO OCH KOOPAMHAT, HO TaKXKE OCEBbIE IMHUU (OCHU TeJl BpalleHUs),
LIEHTPOBBIE JTMHUM (JBE B3aMHO MEPIEHAUKYIISPHBIE IITPUXITYHKTUPHBIE TUHUH, IPOXOISALINE
4yepe3 IEHTP OKPY)KHOCTH) U OCH CUMMETPHH (CIIEIIBI TNTIOCKOCTEH CUMMETPHH,
NEepIEHINKYIISPHBIX TUIOCKOCTH NMpoeKuuit). HeBunnMple KOHTYpBI H300pakaroT ITPUXOBOM
nuHuen. i MOoCTpOEHUs IMHNN NTEPECEUECHHS TOBEPXHOCTEN 3JIEMEHTOB MOJIEIIH .


http://mash-xxl.info/info/283137
http://mash-xxl.info/info/4677
http://mash-xxl.info/info/28454
http://mash-xxl.info/info/28403
http://mash-xxl.info/info/28403
http://mash-xxl.info/info/405304
http://mash-xxl.info/info/4439
http://mash-xxl.info/info/442705
http://mash-xxl.info/info/1230
http://mash-xxl.info/info/553145
http://mash-xxl.info/info/16657
http://mash-xxl.info/info/120923
http://mash-xxl.info/info/4465
http://mash-xxl.info/info/354413
http://mash-xxl.info/info/28454
http://mash-xxl.info/info/28403
http://mash-xxl.info/info/1024
http://mash-xxl.info/info/1024
http://mash-xxl.info/info/473411

Pabora 1o Tabnue:

Onpenenuts K KAKOMY 4epTeKy, 0003HAUCHHOMY LIU(PPOii, COOTBETCTBYET PUCYHOK,
0003Ha4YeHHbIN OYKBOM.
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IIpakTyeckas padora 9, 10.



[lepeceuenne noBepxHOCTEH MIOCKOCTAMU. CedeHUe reOMeTPUIECKUX TeJl TIOCKOCThIO

[enb paboThl: HayunThesl BBIMOIHATH CEYSHUS TEJ BPALCHUS, CTPOUThH Pa3BEPTKH, BUJIETh
HaTypaJbHYIO BEJIUYMHY CEUEHUS.

CeuyeHne rpaHHOrO TeJia.
)A' Ceuenne nuanHapa.

Ecnu cexymias miaockocThb
OyZIeT MPOXOAUTh Yepes
oOpa3yromue, TO B
CEUYEHHUU MOTyYUM
napaJuieIbHbIC TIPSIMbIC,
ecllu yepes
HaIpaBJIAONIHIE, TO -
OKpPYKHOCTh. Bee
OCTaJbHBIC CCUCHUS
UWIMHIpA OyayT
amumncamu. [loctpoenne
CEUeHHUS HWIHHPA PPOHTAIBEHO MPOCHUPYIOLIEH TIOCKOCThIO pACCMOTPEHO Ha puc 25
HarypanpHyto BeTUYHHY CEUEHUS TIOCTPOUM 110 ToukaMm. OTMETHM Ha YepTEkKE TOUKH,
cooTBeTcTBYyMOMmUe 601b110i ABu MmanoitCDocsim sinurica
Bompoc 14. HaknonHsle ceuenus koHnyca u mapa. [loctpoenue npoekiuii 1 HaTypajabHOU
BEJIMUMHBI HAKIIOHHOTO CEYEHHUS MTPOCLUPYIOLIEH MIOCKOCTHIO.
e CeueHHe KOHYcA.
s Ecnu cexymas miaockocTs OyAeT MPOXOoIUTh Yepe3 00pa3yoIlyro
" (mpAMYI0), TO B CEUEHUH TIONyYHM TPEYTONBHHK, €CITH 4epe3 HATPABIIAIONLYIO
(OKpY>KHOCTB) - OKPY>KHOCTb. Bce ocTalbHbIE ceueHHs] KPYroBOro KOHyca
OyIyT JICKAIbHBIMH KPUBBIMHU BTOPOTO MOPSIJIKA, & HMEHHO: - QJUTUTICOM,
KOT'Jla CeKyIIasi IUIOCKOCTh MepeceKaeT Bce 00pasyrolue KOHyca; - mapabomioi - cekyias
IUIOCKOCTH MapaielbHa 0JHON U3 00pa3yIoluX; - TUIEepOosIoN - ceKyias MIOCKOCTb
napasuiesibHa IBYM 00pa3yoIIrM.
Ha puc. 26 BbINoNIHEH YepTEX KOHYCA, U TTOKa3aHa
mwiockocTh b-B, koTopas nepecekaer Bce oOpaszyromine
koHyca. CienoBarenbHo, purypa ceueHus: oyaer
OTpaHHYEHA AILTUTICOM, a 0Tpe30KA, B sBisiercs ero
(bpOHTAILHON TTPOEKITUEH
HatypanbHyto BeTHUnHYy CEYSHHsI MOKHO TIOCTPOUTH
3aKOHaM MOCTPOEHHMsI AIuHIca. J[iist Toro Ha ocH X
OTKJIaJIbIBaeM OOJBIINYIO OCh dJunuiica AB u manmyro
[Tpryem, Mamasi OCh JUTUIICA OTIPEEISIETCS KaK Xopa
napasuienu, Jesiel momnoixaM GpoHTaTbHYIO *
TIPOCKITHIO CEYCHUSI.
Puc.26
Ceuenue mapa.

4]

ceKyIas
JTaHHOTO

1o

CD.
(CD)




Kak u3BecTHO, 11000€ ceueHue mapa MmiIoCKOCThIO SBISETCS KpyroM. B 3aBucHMOCTH OT
MOJIO’KEHHUS CeKYILel TIOCKOCTH, OKPYXHOCTh, OTpaHUYUBaIONIasi GUTypy CEUEHUs, MOKET
CIIPOCLIMPOBATHCS B: - OKPY>KHOCTb, €CJIM CEKYIIas INIOCKOCTh MapajuielbHa MI0CKOCTH
MIPOEKIINIA; - OTPE30K MPSMOIA, €CIIM CeKyIasi INIOCKOCTh MEePIEHAUKYIISIPHA III0CKOCTH
MPOCKILHUN; - HIUTUIIC, €CJIM CeKYIast
IUIOCKOCTh HAKJIOHEHA K IJIOCKOCTH
npoekuui. Tak Kak cedeHue 1mapa -
KpYT , TO IIOCTPOEHUE €T
HaTypaJIbHOW BETMYMHBI CBOJIUTCS K
OTIpe/IeNICHUIO pauyca OKPYKHOCTH.
Y4acTok JInHuU
ceueHUsIA3BssiBiiseTcs TuameTpom
3TOM OKpPYKHOCTH. [ToaTOmMy niist
MOCTPOCHU HA HOBYIO
OCBHX|JIMHUSAMH CBSI3U TIEPEHOCATCS
touku OuB, nocrne yero paguycom,
PaBHBIM PACCTOSHUIO MEXAY HUMH,
MPOBOJAUTCSA OKPYXKHOCTB - TpaHHIla
¢burypsi ceueHus A-A.

IIpakTnyeckas padora 11.
KoMmruiekcHbIi yepTex nepecekatonnxcsi FTeOMETPUIECKHIX TE .

Jleranu, COCTaBIISIONINE PA3JINYHBIC TEXHUICCKHE KOHCTPYKIIUHU, HEPEIKO UMEIOT CIIOXKHYIO
¢dbopmy, B KOTOPOH MOKHO BBIJICTUTH COUETAHNE TEOMETPUUYECKUX TE — HUIMHPA, KOHYCA,
cdepsl, a TakKe pa3IUYHBIX Tell, COAEepKAIIUX MITIockue rpanu. [lepecekasich onpeneneHHbIM
00pa3zoM, 3T Tesna 00pa3yroT OOIIYIO JIMHHUIO, TPUHAITICKAITYIO UX TTOBEPXHOCTSM, KOTOpast
HA3bIBACTCSI IMHUEH TepeceueHusI.

Ha depTexax MuHUYM nepecedeHrs MOBEPXHOCTENH N300pakaroTCsl CIJIONTHOW OCHOBHOM JTIMHUEH.
JInnnn MNEPECCUCHUHN HOBCpXHOCTGI\/JI HCKOTOPLIX TCJI, HAIIPUMCED - JIMTHIX WM IITAMIIOBAHHBIX
JeTanei, HeBO3MOXKHO MOKa3aTh HA YePTEKe YeTKO U3-3a IJIABHOTO Mepexo/1a OHOM
MIOBEPXHOCTH B JIpYTyI0. B aTOM citydae BooOpaskaemast TMHUS TIepeceueHIs YKa3bIBaeTCs Ha
YepTe)ke CIUIONTHONW TOHKOW JTHHHUEH, KOTOpasi HAYMHAETCS U 3aKaHUYMBAETCS B TOUKAX
MepeCceUCHHMS MPOJIOJDKEHUS KOHTYPa B3aMMHO TIEPECEKAIOIINXCS TIOBEPXHOCTEH.

Berpeuatores u gerany, UMeroIue BCeBO3MOXKHBIE TMHUH MEPECEUSHUs U mepexoa
noBepxHocTeld. OCOOCHHO MHOTO JIMHUH Iepexoa ObIBaeT y JIeTaIel, N3TOTOBICHHBIX JTUTHEM.
[TocTpoeHue MMHMIA TepecedeH sl U MTepex0/1a MOBEPXHOCTEH NP BHIMOJIHEHUH YepTekKeH
pa3IMYHbIX TEXHUYECKUX JeTaliel TpeOyeT 3HaHUsI OCHOBHBIX IPUEMOB HauepTaTeIbHON
TEOMETPHH, TPUMEHSIEMBIX IPU B3aHMHOM I€PECEUESHUHN TTOBEPXHOCTEH r€OMETPUIECKUX TE.
JIist HaXOXKACHUSI TMHUH ITepeceueHuUs] TeOMETPUICCKUX TeI Han0oJiee 4acTO UCIOIB3YIOT
CROCOO ceKyujux niocKocmeil, a B HEKOTOPBIX CIyJasiX — cinocod ecnomozamenbuslx cep.
[Tpu BBIMOIHEHUHU MAILIMHOCTPOUTEIBHBIX UepTexkeil Hanboliee 4acTo BCTPEUAI0TCsl Cayyan
nepecedeHusl IByX WINHIPUIECKUX TTOBEPXHOCTEH, a TaKkKe MOBEPXHOCTEH MHOTOTPAaHHUKOB,
HWIMH]IpA U KOHYca, cQepbl ¢ HUIHMHIPOM, MHOTOTPAHHUKOM HJIH KOHYCOM.

DTOT METO]T 3aKTI0YAETCS B TPOBEACHUHN BCIIOMOTATEIbHBIX CEKYIIUX TIOCKOCTEH Yepe3
B3aMIMHO TIEPECEKAOIINECs TEOMETPUIESCKUE Tella, U HAXOXKACHUU OOIINX TOUYEK, COCTABIISIONINX
JUHUIO TIEPeCeUCHUs TOBEPXHOCTEN JaHHBIX TeoMeTprudeckux Tei. [loctpoenue muHum
MepecevyeHus] IOBEPXHOCTEH TeJl HAYMHAIOT C HAXOXKJIEHUSI OUEBUIHBIX TOYEK.

Hampumep, riae n300pakeHbl JIMHAY TIEPEeCeUEHUs TPU3MBI C KOHYCOM, TAKHMH TOYKAMH
SIBIISIFOTCSI TOUKH A U B.


http://k-a-t.ru/ing_grafika/ing_grafika_9/index.shtml




IIpakTuyeckasi padora 12, 13.
KoMIutekCcHBIN 4yepTex NepeceKaromxcs reomerpudeckux el . [locrpoenue nnHui
IIepEeCEeYCHMs] TPAHHBIX TeJl. KOMIUIEKCHBIN YepTexk NePECEKatOINXCs TEOMETPUYECKUX TEl.
ITocTpoeHne NMHUY NepeceyeHus TeN BPaLECHUs.

]_[CJ'IBZ HAaY4YHUTHCA CTPOUTH JIMHUIO IIEPECCUCHHU S I'PAHHBIX TEJI.

HOCTpOCHI/Ie JIMHUM NICPEXOJa I'PaHHBIX TCOMETPUICCKUX TCJI CBOJAUTCA K ITIOCTPOCHHUIO JIMHUI
MEpEeCCUYCHUA IUIOCKOCTEH U K IIOCTPOCHUIO TOUYKH BCTPCUH HpHMOﬁ " IIJIOCKOCTH.

BrinonHuM uepTex Mojienu, n300paxkeHHO! Ha puc.9.2-a. Mojenb coepKUT JUHUM ITepexoaa
(mepeceueHurs ) MEXAy MOBEPXHOCTSIMH JIBYX IIPU3M - TPEYTOJIbHOMN (OCHOBHOE TEJIO) U
YeTHIPEXYToJbHOM (OTBEpCTHUE).

Moznenb uMmeer 0IHy MIIOCKOCTh cuMMmeTpun. Cie10BaTeNbHO, IPU BBIIIOJIHEHUHN YE€PTEkKa
MOJIETIb HEOOXOJMMO PACHOI0KUTH TaK, YTOOBI INIOCKOCTh CHMMETPHH OblIa apauienbHa
(bpoHTaIBHON MI0CKOCTH Ipoekiuii (puc.9.2-6). Toraa mpusmaTudyeckoe OTBEPCTHE Ha BUJIE
CJIEBa CIIPOCLUPYETCS B YETHIPEXYTOoIbHUK 13 33 43 63 mpodmibHas IPOESKIHS JTMHUAHU TIEPexo0/ia
U3BECTHA, TOYKU KOTOPOH pacnojararoTcst Ha TpaHsx U peOpe Ipu3Msl.

1,23, foz1, s W4y 3
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Puc. 9.2.

[Tpoeknuu TUHUYM TIepexo/ia Ha BUJIE CBEPXY - OTPe30K 6,'4,' u momaHas 6; - 2| - 4,
OTIPECIIAIOTCS B TIEPECEYCHUH TPOSKIUN peOep YeTHIPEX yroJbHOM MPU3MBI C TPaHSIMHU



TPEYrOJIbHOU IIPU3MBI, T.€. TOPU30HTAIbHAS IIPOEKLNS JIMHUN NIEPEX0/a TAKKE U3BECTHA.

[Tpoeknuu ToYeK TUHUY MEPEX0/1a Ha TTIABHOM BHJIC TIONYyYAIOTCsl OOBIYHBIM ITYTEM, T.C. B
NepeCceueHNH TOPH30HTAILHBIX M BEPTUKAJIBHBIX JIMHUH CBSI3H, IPOBEICHHBIX OT BHUJA CJICBA U
BUJa cBepXy. PeOpa mpu3mMaTuuecKkoro OTBEPCTHsI MOKA3aHbI JIMHUSIMU HEBUAMMOTO KOHTYpa
(I TPUXOBBIMH).

IIpu nocTpoeHnM NPOEKLMM JUHUY NIEPEXOAA MEXKAY IIOBEPXHOCTAMU IMPAMUIBI U TIPU3MBI
(puc. 9.3) MoJienb Ha TJIABHOM BHUJIE U300paXaroT TaK, YTOOBI JIOCKOCTH CHMMETPUU ObLIa
napaesibHa ppOHTaNbHOM MII0CKOCTU MPOEKUMH. B aTOM citydae nuHus nepexona (JIMHUU
[epPECEUEHMS] IPU3MATUYECKOTO OTBEPCTHUS C IIPABOM U JIEBOM IPaHsIMHU YCEUEHHOM NMUpaMUIbl)
Ha BUJIE CJIeBa CIIPOCLIUPYETCs B TPEYroyIbHUK. TakuM o0pa3oM, npoduibHas NpoeKIMs TMHUU
nepexo/ia Mex,1y O00KOBOW MMOBEPXHOCTHIO MUPAMU/IBI U IPU3MATUUECKUM OTBEPCTUEM
M3BECTHA.

Puc. 9.3.

JlanbHeilre nocTpoeHHs CBOASTCS K OMPEIEICHUIO HEJOCTAIOUIUX MPOEKIUNA TOYEK,
PacMoI0KEHHBIX Ha OOKOBOW MTOBEPXHOCTH YETHIPEXYTOIbHONU MUPAMHU/IBL, T.€. HA TTOBEPXHOCTH
HEIMPOCIMPYIOIEro reoMmeTpuueckoro tena. [Ipu stom mpoekruu Touek 1,4',6',2, 3,5, 6 u 7
ONpENIETAI0TCS Ha TJIaBHOM BU/JIE€ TPU MOMOIIU TOJIBKO FTOPU30HTAJIBHBIX JTUHUMN CBSA3U B
NepecedeHNH UX C MPOEKINSIMHU COOTBETCTBYIONINX I'paHel U pedbep nupaMusl. Takue TOUKH,
HEJOCTAIOMIHE MPOCKIIMH KOTOPHIX HAXOASATCS MO JIMHUSAM CBSI3H 0€3 MOMOIIH MMOCPETHUKOB,
HAa3bIBAKOT OUYCBUIHBIMU.

[Ipoekunu Touek 1 u 4 ynoOHee BHauaje MOCTPOUTH Ha BUE cBepXy. OHHU pacronokeHbl Ha
rpaHy (IUIOCKOCTH) MPU3MBI, TapallielbHOW OCHOBaHMIO nMupaMusl. [lpu nepeceueHnn Takoit
IUIOCKOCTH € TIOBEPXHOCTBIO MUPAMHU/IBI MOYYUM YETHIPEXYTOJIbHUK, TIOJJOOHBIN OCHOBAHHIO



NUPaMU/Ibl U TPOXOIAIIMN yepe3 ToukH 2 U 3, mpuHaaexamue pedpam. OnpenesnusB Ha BUIE
ciieBa KoopauHary Y TOYEK, IOCTPOUM MX MPOEKIHUU Ha BUJE cBepXy. DpoHTaNbHbIE TPOCKINH
Touek 1 1 4 oayyaroTcs B IEpeceYeHUH FOPU30HTAIBHBIX U BEPTUKAIBHBIX JINHUH cBsA3U. [Ipu
3aBEpLICHUH IIOCTPOCHUS YepTexkKa IPOSKIUHY TOUEK COETUHSIOTCS OTPE3KaMU MPSIMbIX JTMHUH.

IIpakTuyeckasi padora 14, 15.
HasnaueHune TeXHUYECKOro pucyHKa. TeXHUYeCKHe PUCYHKH IJIOCKUX (DPUTYP U TEOMETPHUECKUX
Ten. TexHu4YecKuil puCyHOK MOJIETIH.

HGJIB pa6OTBII HpI/IO6peCTI/I HAaBBbIKU BBIMTOJIHCHUA TCXHUYCCKUX PHUCYHKOB BBITTOJIHAA UX OT PYKU.

TexHuueckne pPHUCYHKHM 4Yalle BCEro INPUMEHSIOTCS B KOHCTPYKTOPCKOM mpaktuke. Mwmwu
MOJIB3YIOTCSL JUISL TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICIL B HanOoJee HArJSAHON (opme
WIM TOSICHUTH CJIOKHBIM KOMIUIEKCHBIM uYepTekK. - CUMTasch ¢ 3THM, KOKIbIA HHXECHEP H
TEXHHUK, a 3HAUUT, KAXKIbIM yyalluicsd TEXHUYECKOro y4yeOHOro 3aBEJEHUS JIOJKEH YMETb
JIOCTAaTOYHO OBICTPO M I'PAaMOTHO CIeJIaTh PUCYHOK JI€TaJld WM TPYIIIBI JIeTalei, cCoeMHEeHHbIX
MEXIy COOOH TEM HIIU APYTUM CIIOCOOOM.

s

TexHu4yeckHe PHUCYHKHM BBINOJIHSIIOTCS OT pYKH, B TIJa30MEPHOM Maciuitabe; 3TUM OHH
OTJIMYAIOTCSI OT AKCOHOMETPUYECKUX uepTexeil. TexXHHueckne PpHUCYHKH OTIMYAIOTCS OT
XYyJ0’)KECTBEHHBIX CBOEH OCHOBOM: BMECTO LIEHTPAJIbHBIX MPOEKIMH NpU HX BBITOJHEHUU
UCTIOJIB3YIOTCSL O0Jiee MPOCThIE aKCOHOMETPHUYECKUE MPOEKIMU. BTOphIM OTiIMYMEM SBIsSETCA
YCIIOBHOE PacMojIoKeHUe N300pakaeMbIX MPEAMETOB OTHOCUTENIbHO KAPTUHHOM IUIOCKOCTH: KakK
IPaBUJIO, BEIOUPAIOT HanboJiee MPOCTOe, MOCTOSIHHOE JJIsi IAaHHOTO BHJIA MPOEKLUH MOJI0KEHUE
npeaMeTa U H300pakaloT ero H30JIMPOBAHHO OT OKPYKAoIei 00CTaHOBKH.

TpeTBI/IM OTIINYHEM ABJIACTCA NPUMCHCHHUE B TCXHUYCCKOM PUCOBAHUH Pa3JINIHBIX
YCJIIOBHOCTEH: pa3pe30B M CEUEHUH, YIIPOIICHHOTO H300pa)KeHUs pe3bObl M 3yObeB 3yOUuaThIX
KoJiec U T. 1. YeTBepToit 0COOCHHOCTHIO SBJISIETCS MHAsI TEXHUKA HAHECEHUS! OTTEHKOB,
BbI3BAHHAA TEM, UYTO TCXHUYCCKHUEC PUCYHKHU B pAAC CIIYHACB KOIMUPYIOT BMECTE C UCPTCIKAMU HA
KaJbKY JIJIS TIOJTYYEHHS] CBETOKOMUI. DTO 00CTOSITETLCTBO HE TIO3BOJIICT MPUMEHSAThH Ha
TEXHUYECKUX PUCYHKAX TYLIOBKY, paCIIPOCTPAHEHHYIO B XYI0KECTBEHHOM PUCOBAHUU.
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BonbmMHCTBO OTIMYUN 1 OCOOCHHOCTEH XapaKTepHU3yeT MPOCTOTY TEXHUYECKUX PUCYHKOB, UX
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AOCTYIIHOCTb.

[Ipucrynas K TEXHUYECKOMY DPHUCOBAHHIO, CIEAYET TMOYNPAKHATHCS B TNPOBEICHUU OT PYKH
OpSAMBIX JIMHUH Pa3sHOTO HAKJIOHA, NapajuICNIbHBIX TIPSAMBIX, OKPYXHOCTEH  pPa3IM4YHbBIX
IaMeTpoB U T. . OcOOEHHO Ba)KHO OBJIA/IeTh HABBIKOM IPOBECHUS JIMHUM C yIJIaMU HaKJIOHA
B 30,7, 41, 15 u 45°. TpeHupysch, cieqyeT NepUOANYECKA IPOBEPSITh HAKIOH MPOBEIEHHBIX
JUHUN TPAHCTIOPTUPOM.

[Tpu pucoBaHuu KBaapaTa, JIeXKaIero B IIOCKOCTH X'y' (puc. 224, a) B IpsIMOYTOJIbHOMN
M30METpUH, HAOIIOJAI0T 3a TEM, YTOOBI TOUKH A U B HaXoauIuCh Ha TOPU3OHTAIBHOM MPSAMOIA.
[Tepeanue MuHUM pUCYHKA OOBOJAT O0Jiee TOJACTHIMU (IIMPOKUMU) JIUHUAMH. Y AAJICHHYIO OT
Ha0JII0/1aTelNs YacTh MJIOCKOCTU OTTEHSIOT IITPUXaMU. AHAJIOTMYHO BBINOJIHAIOT PUCYHOK
KBaJlpaTa, pacloyIoKEHHOIO B INIOCKOCTH X'Z' WK €11 mapayenbHol . [Ipu 1eBom BepxHEM
OCBEIICHNH IIOCKOCTb 3TOr0 KBaJpaTa HE OCBEILEHA, B CBSA3H C UEM €€ OTTEHSIOT CUIIbHEE
npyrux. IIpy BeINOIHEHNH pUCYHKA KBaJpaTa B IPMOYTOJIbHON JUMETPUU YUYUTBHIBAIOT
COKpAILlEHUE pa3MepOB 110 OCH NMPUOIU3UTENBHO B J1Ba pa3a (Ha ria3). [Ipu noctpoenun
OPSMOYTOJIbHUKOB COOJIIOJJAI0T COOTHOLIEHUE UX JUTMHBI U IIUPUHBIL.

PucyHnku paBHOCTOPOHHUX M paBHOOEIPEHHBIX TPEYTOJIbHUKOB HAYMHAIOT C UX OCHOBaHUS . U3
touku O', sBsronIeiics cepennHon otpe3ka A'B' ocHOBaHMsI, TPOBOAAT BBICOTY TPEYTOJIbBHUKA,
Ha KOTOPOW HAHOCAT TOYKY D' B COOTBETCTBUY C IEHCTBUTEIBHON BHICOTON N300pa)aemMoro
TpeyroiabHuKa. [Ipu prucoBaHuM TpEyrojJpHUKA B IPIMOYTOJIBHON AUMETPUHN IIPOUCXOAUT
CYXKEHHE N300pAKEHHUS, JIEXKALIETO B INIOCKOCTH X'y' ITPU COOTBETCTBYIOIEM PACIIONI0KEHUN
ocHoBaHuA ¢urypsl. CpaBHMBas JBa MOCIEIHUX N300pakeHUs, MOJKHO C/AETIaTh BBIBOJ O TOM,
YTO U1 paBHOOEAPEHHBIX TPEYTOJIbHUKOB, UMEIONINX 3HAYUTEIbHYIO BBICOTY, a TAaKXKe JJIs
Opyrux GUryp, IMEIOIMX 3HAYUTENbHYIO JUIMHY, HE CIelyeT BBICOTY TPET YTOJIbHUKA WIIN
HarpaBJIeHUE JUIMHBI (PUTYypBI pacrosiarate NapajjiesIbHO OCH y' U3-3a HEKENIATEIbHOIO
UCKaXEHUS! POPMBI (PUTYPBI.
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OKpy>KHOCTU TIEpBOE BpeMsl CIeAYyeT PUCOBATh HE U30JIMPOBAHHO, & BMECTE C KBAJIpaToM, B
KOTOPBIN OHU BIUCaHbI . CTOPOHBI pOMOOB M MApaJIEIOrPAMMOB U UX CPEIHUE JTMHUHU TTO3BOJIAT
ObICTpee MPUBLIKHYTH K MPaBWJIBHOMY H300PaKEHUIO OKPYKHOCTEH, JEKAIUX B Pa3IMUHBIX
KOOPJIMHATHBIX IUIOCKOCTSX, B YACTHOCTH, K COOTHOIIICHHIO OOJIBIIMX M MaJIbIX OCEH 3JUIUIICOB,
B BHJIE€ KOTOPBIX M300pakaloTcs OKPY:KHOCTH. Kak M3BEeCTHO, Al U30METPHUECKON MPOEKIINU
BeJIMYMHA OOJBIION OCH JJUIMIICA PaBHA enuHUIE, a Mason — 0,58 emunuiel. s pucoBanus
MOKHO OKpYrnuTh Benuuuny 0,58 no Bemuuunsl 0,6; Torga oTHoIeHne OONBIION U Malloi ocei
amunca Oyer paBHATHCSA oTHOHICHHIO 10 : 6 wm 5 : 3. 3Hast 3T0 OTHOIICHHUE, JIETKO TOCTPOUTH
OCH JJUIUIICA; MPOBOJAT B3aUMHO MEPIEHIUKYISPHBIE MPsIMbIE, OTKIAABIBAIOT B IIEHTPE OAHY
4acTh (MOMEYEeHa OKPYKHOCTBIO), OT HEE BJIEBO U BIPABO OTKJIABIBAIOT IO JBE TAKUE KE YACTH,
a BBEpX U BHHM3 — IO OJHOM YacTu. Yepe3 MOIydeHHbIE TOUYKH MPOBOAAT KPUBYIO uunca Jlis
MOCTPOEHUS OCEH JIITUIICA B TPSIMOYTOJbHOW IUMETPUH HCIOJB3YIOT COOTHOIICHHE OCEH,
paBHOE 3 : 1

IIpakTnyeckas padora 16.
Ha3naueHue MammHOCTPOUTENBHBIX YyepTeskell. OCHOBHbIE XapaKTEPUCTHKH U COCTAB
MaIIMHOCTPOUTENBHBIX YepTekeil. Buapl. Ceuenns u pa3pessl. Pe3p0a, pe3r0oBbIe COeTUHEHMS.

UYepTeku U31€IMi OCHOBHOIO ITPOU3BOJICTBA, IPEAHA3HAYAEMBIE I U3TOTOBIEHUS U3IEINs
OCHOBHOTO NMPOM3BO/ICTBA U UX COCTABHBIX YaCTEH;
YepTerxn n31eaui BCIIOMOTaTeNIbHOTO IPOU3BOACTBA, IPEIHA3HaYacMble JJIs1 U3TOTOBIEHUS
U3JIEJHSI BCTIOMOTaTeIbHOTO IPOM3BOCTBA U X COCTABHBIX YacTel;

YepTeku TEXHOJIOTHUECKHE, TPEIHA3HAYAEMbIE /111 U3TOTOBJIEHUS U KOHTPOJIS OTAEIbHBIX
TEXHOJOTMYECKHX OIepallfil Mpu U3rOTOBIIEHUU JIeTanel u cOOpKe U3AeNnuil;

UYepTeku dKCIITyaTallMOHHBIE, IPEAHA3HAYAEMBbIE ISl UCIIOJIB30BAHUSI TOJIBKO IIPH
AKCIITyaTalluu U 00CITY>KUBAHUIO U3/I€TINI U UX COCTaBHBIX YaCTEH.
UYepTexu u3zienuit OCHOBHOTO MPOU3BOJICTBA JIENISATCS HA JIB€ KaTETOPUH: MIPOEKTHBIE U paboune
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Dur. 370,

[TpoekTHbIE YepTexKH pa3eNsItoTCs Ha:

a) UepTeku 5CKU3HOTO MPOEKTa, Aarolue ollee npeacTaBieHNne 00 YCTPONUCTBE U MIPUHITHIIE
PpaboThI MPOSKTHPYEMBIX U3JICIIHUI; CITy)KAT OCHOBAHUEM ]IS pa3pa0OTKH YepTekKeH
TEXHUUYECKOTO MPOEKTA;

0) UepTexxu TEXHHYECKOTO IMPOCKTA, ONPEICIISIOIINE OCHOBHBIC KOHCTPYKTUBHBIE YCTPOHCTBA
uzzienusi, ohOpMIICHHBIE TAKMM 00pa30M, 4TOOBI IO HUM MOXHO OBLJIO pa3padoTarh paboune
yeprexu. Paboune yepTexu moapa3aelsstoTcs Ha:

a) UepTexu CepUitHOTO MIIM MacCOBOTO MTPOU3BO/ICTBA;

0) UepTerxu MHAMBUAYAIBHOTO ITPOU3BO/ICTBA;

B) UepTexu peMOHTHBIE.

Yeprexu cEpUTHOrO WIM MacCOBOIO ITPOU3BOJICTBA B 3aBUCUMOCTH OT CTEIICHU
KOHCTPYKTUBHOM M TEXHOJIOTHYECKON 00paOOTKHU U3ENUs U CTaJuU OCBOEHUS POU3BOACTBA
MIOAPA3ACIIIOTCS Ha CIECAYIOIINE BUBL:

YyepTek M ONBITHBIX 00pa3uoB O, npeaHa3HauYeHHbIE AJI IPOBEPKU KOHCTPYKTUBHOM UIEH ITyTEM
U3TOTOBJICHUS OTIBITHBIX 00Pa3IIoB;

yepTexu onbITHBIX cepuil O, Oy U T. 4., oTpaboTaHHbIE O Pe3yIbTaTaM U3TOTOBIECHUS U
UCTIBITAHUS OTBITHBIX 00pa3LOB U MPEJHA3HAYCHHBIE 11 M3TOTOBJICHUS OTIBITHBIX CEpHii;
YepTeku yCTaHOBOUHOI cepuu (MIpUCBauBaeTCs JuTepa A), OTpabOTaHHbIE C yUE€TOM MTPOEKTa
TEXHOJIOTMY CEPUMHOI0 UM MAacCOBOI'0 IIPOU3BOJACTBA U IIPOBEPEHHBIE U3TOTOBICHUEM
YCTaHOBOYHOM CEpUH;

YepTexku yCTaHOBHUBILETOCSI CEPUHHOTO MIIM MacCOBOTO IPOM3BOJICTBA (IIPUCBAUBAETCS
autepa b), okoH4yarenbHO 0TpaboTaHHbIE U TPOBEPEHHBIE B TPOMU3BOICTBE H3TOTOBJICHUEM



U37enuii o 3aUKCUPOBAHHOMY U MOJHOCTBIO OCHALICHHOMY TEXHOJOTHUECKOMY MPOLIECCY;
YepTerxku MHANBUAYAIBHOTO IPOU3BOJCTBA (MIpHcBanBaeTcs auTepa 1) npumenstores ans
pPa30BOro U3rOTOBJIECHUS U3EIINS;

YepTexxu peMOHTHBIE (TIpUcBanBaeTcs nutepa P) mpumeHstoTes As AeTaneil U COCTaBHbBIX
qyacTel U3JeIUN C BBIIETIEHUEM B HUX 3JIEMEHTOB, TPEOYIOLUX UCIIPABICHUS UM 3aMEHBI, a
TaK)Ke YePTEKH, MpeJHA3HAYCHHBIE JIJIS1 U3TOTOBJICHUS OT/ICIbHBIX JIeTalIell C PEMOHTHBIMU
pa3MepaMy OTIEIbHBIX 3JIEMEHTOB.

B 3aBucumocTH oT crioco6a u3rotoBiaeHus U 0(OPMIICHHS BCE MATMHOCTPOUTENIBHBIE YUEPTEIKU
JENIATCS Ha CIIEAYIOLIUE BUADL:

a) DCKU3BI - YepTEeKH BPEMEHHOTO XapaKTepa, BBIIMOJIHEHHbIE 0€3 MPUMEHEeHUs MaciiTada u
YEepPTEKHBIX UHCTPYMEHTOB, [IPEIHa3HAUEHHBIE [l PA30BOT0 UCIIOJIb30BAHUS ITPU
MPOEKTUPOBAHUU UB MTPOU3BO/ICTBE;

0) OpuruHaibl - Y4EPTEKU, BHITOIHEHHBIC HA JIIOOOM MaTepHalie U CIyKallue s U3rOTOBJICHUS
M0 HUM OJIJITMHHUKOB;

B) [loIMHHUKMY - YepTEXKHU, ABISIOLIUECS OCHOBHBIM JOKYMEHTOM U B COOTBETCTBUU C 3TUM
3aBepeHHbIC YCTAHOBJICHHBIMU MOIMUCSIMH JI0OJDKHOCTHBIX JIMIL, OHHU BBITTOJIHSAIOTCS Ha
Mmarepuaie (Kaibke, (POTOKAIbKE), TO3BOJISIFOIIEM MHOTOKPATHOE CHATHE C HUX KOTHIA
(cBeTokoOmMi, GOTOKOIHUM U T. 11.);

r) ly6nukarsl - yepTexu (KoMUY MOJAJIMHHUKOB), BBINIOJIHEHHbIE Ha TUA30KalbKe, OTOKaNIbKE,
doToruieHke u ap., A7 MOCHEeIYIOIIeTo CHATUS ¢ HUX KOIUii;

1) Konuu - yeprexu, npeaHazHaueHHBIE JUIsI TOJIb30BAHMSI B IIPOU3BOJICTBE U MPU
AKCIUTyaTallMK, UIEHTUYHOCTb KOTOPBIX C MOUIMHHUKAMU 00€CIIeYrBaeTCs ClIoCOO0OM UX
M3TOTOBJICHHSI: CBETOKONUPOBaHUEM, poTorpadupoBaHueM u T. 1.

B 3aBucumoctu ot COACPIKaHNA YCPTECIKU pa3aACIIAIOTCA Ha CICAYIOIUE BUABI:

a) Yeprexu feraneil - U300pakeHus aeTajell 1 Bce JaHHbIe ISl UX U3TOTOBJIEHUS U KOHTPOJIS;
0) UepTtexxu cOOpoUHBIE - N300paXKEHUST U3CIIUA, TPYIII, Y3JIOB U BCE JAHHBIE JIJIS UX
U3roTOBIIEHUS (COOPKH) U KOHTPOJIS;

B) Ueprexu o0mUX {HApYKHBIX) BUJIOB - H300paKE€HUS BUAOB U3JIEIMH WM UX COCTABHBIX
qacTel U X OCHOBHBIE XapaKTEPUCTHKHY;

r) YUepTexxu rabapuTHbIE - H300paKeHUSI KOHTYPOB U3JI€IMH WM UX COCTAaBHBIX YacTel U
UMeroIre rabapuTHbIE pa3Mephl;

1) UepTe:ku MOHTaKHBIE - H300paKeHHsI KOHTYPOB U3/EJINN I UX COCTaBHBIX YacTell (MM UX
YIIPOLIEHHOE N300pakeHUe) coaepkKaT He0OX0AUMbIE TaHHBIE M YKa3aHUs JUIsl yCTAaHOBKH
U3JIENHS HA MECTO €r0 MOHTaXa;

e) TaOauuHbIi yepTex, coaepkKaluil JaHHbIE U1 U3TOTOBICHUS U KOHTPOJIS psiia OJJHOTUITHBIX
W3JIeMHA UM UX COCTaBHBIX YacTel, OTIIMYAIOUINXCS TOJIBKO pa3MepaMu, MaTepralioM U
JIPYTUMH JTaHHBIMH;

k) braHk - uepTex («HEMOi» YepTexk) - 3ar0TOBKA YepTeka OJJTHOTUITHBIX U3/IETUHN UITH UX
COCTaBHBIX 4yacTell (n300pakeHue, OTJeNbHbIE pa3Mephl U Jp.), Ha KOTOPBIX BIOCIEICTBUU
MIPOCTABJISIIOT B COOTBETCTBYIOIUX MECTaX IepEeMEHHbIE TapaMeTpbl (HE0CTAIOIUE Pa3MEepHI,
3HAKH LIEPOXOBATOCTH MOBEPXHOCTH U JIp.), TpeOyeMble s pabounx ueprexeld. biank-ueprex
CILY’KMT JUIsl yCKOPEHUS BBIITyCKa pabounXx yepTeskel B IPOU3BOICTBO

IIpakTnueckas padora 17,18.
[TocTpoenne TpeThero BUAA MO ABYM 3a/laHHBIM, HAHECEHNE HEOOXOAMMBIX MPOCTHIX Pa3pe30B.
AKCOHOMETpPHUYECKAs IIPOCKIIHS C BHIPE30M IEepPETHEH YETBEPTH.
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Llenb paboOThI: MOCTPOUTH TPETHIO MPOCKIIMIO JETAIH MO JBYM 33aHHBIM, TIOCTPOHUTH
AKCOHOMETPHIO C BBIPE30M YETBEPTH.

N300pakeHre OKpyKHOCTH B IPSIMOYTOJIbHOM N30METPUUECKON IPOEKIINU
[TocTpoeHne akKCOHOMETPUYECKUX MPOEKIUN MPEIMETOB, GOpMa KOTOPHIX UMEET MOBEPXHOCTh
BPALLEHUS, HEBO3MOXKHO 0€3 U300pakeHUsI aKCOHOMETPUYECKOH MPOEKIIUU OKPYXKHOCTH.

AKCOHOMETpHUYECKasi MPOEKIUS OKPYKHOCTH TPEACTABIAET COOOU, KaK MPABHUIIO, 3aMKHYTYIO
KpUBYIO JMHHUIO. Jl1s ynoOCTBa ee MOCTPOEHUs BHAyaje H300pakaloT aKCOHOMETPHUECKYIO
IPOEKLMIO KBaJpaTa, OINHCAHHOTO BOKPYI 3TOW OKPY)KHOCTH, a 3aT€M BIMCBIBAIOT B HETO
IPOEKIHUIO OKPY)XHOCTU. OKpYXKHOCTh H300pa)kaeTcsi B INPSAMOYTOJIbHOW NPOEKIMH B BHJE
OKPYKHOCTH, €CJIM OHA PACIIOJIOKEHA B IIJIOCKOCTH, MApAJIIEIIbHON MJIOCKOCTH MPOEKIUM, U B
BUJE OTpe3Ka IpsAMOM JIMHUM, €CIU PACIOJIOKEHA B IUIOCKOCTH, HNEPIEHIUKYIAPHOM K
IUIOCKOCTH TPOEKIMiA. Bo BceX OCTaNbHBIX CiIydasx ee MpOEKIUei OyneT IUIaBHas 3aMKHYTas
KpHUBasl JTMHUS — DJUIUIIC.

DJMIC UMeeT 1B OCH: OOJBIIYI0 M Manyro. bornbinas ock ammunca (o6o3Hadaemasi OyKBOI
B) kak mpoekuus OKpy)KHOCTH, paBHa AMaMETpy H300pa’kaeMON OKPYKHOCTH, a Majasi OCb
BBIYHCIISIETCS C IIOMOIIBIO0 KOI(PPUIIUEHTOB.

ITocTpoeHne OKpYKHOCTH B IPSIMOYTOJIBHOM M30METPUUECKON MPOEKLIUU
N3oMeTpryecKuMu IpOeKIUSIMUA OKPYKHOCTEH, pacloyIOKEHHBIX B IJIOCKOCTSAX MPOEKIUI WK B
IUIOCKOCTSIX, MapajUIeTIbHBIX UM, SBJISIFOTCS 3JUIMIICHI C OJJMHAKOBBIM COOTHOLIEHHEM Ocel (pHcC.
22). bonpmme ocu smmncoB pasHbel 1,22D), a mansie — 0,71D, rtne D — nuamerp
n300pakaeMOi OKPYKHOCTH.

k3

Puc. 22.
H3zo6padsicenue okpyscHocmetl 8 npamMoy20ibHOU U30Mempuu

HampaBnenue oceil dJUIAIICOB 3aBUCUT OT TIOJNOXKEHHUS TMPOCIUPYEMOH OKPYKHOCTH.
CymiecTByeT cleAyroiiee MpaBuio: OoNblias OCh JJUIAICA BCErla MEPIeHIUKYIIpHAa K TOM
AKCOHOMETPUYECKOM OCH, KOTOpPOW HET B IUIOCKOCTH 3aJaHHOW OKPYKHOCTH, a Majlasg OCh
COBIAJAET C HAMpaBJIEHUEM 3TOM ocu. Hampumep, OKpyKHOCTb, Jexalllass B TOPU30HTAIbHOU
MJIOCKOCTH TPOEKIHNA, B HW30METPUU TMPOCHHUPYETCS B IIUIUIC, OOJBIIAs OCh KOTOPOTO
NEepHeHANKYISIPHA K OCH TI', a Majlas COBHAJaeT C HaIpaBJICHHEM 3TOM OCHU. DTO MPaBUIIO
JIEMCTBUTEIIBHO JJI BCEX BHJIOB MTPSIMOYTOJIBHOW aKCOHOMETPHH.

[TocTpoenwne rmnunica u 00BOJKA €To MO JieKaly — TpyAoeMkas omnepanus. [losTomy Ha
HpaKTI/IKe qaCcTO BMECTO J3JIJINIICOB I-IepTSIT OBaJIbl, COCTOAIIHNEC U3 quBIpeX Ayr OKPY)KHOCTI/I.

6.2. IloctpoeHune OKpy>KHOCTH B MPSIMOYTOJIbHOW AUMETPUUECKONU MPOCKIIUU

B npsAMOyroiapHON AMMETPUM OKPYKHOCTH MPOELHUPYIOTCS B BUJAE JJIIMIICOB, Majble OCH
KOTOpBIX, KaK U B I/I3OMeTpI/II/I, HapaHJIeHLHBI 0CiIM, OTCYTCTBYIOH_II/IM B IINIOCKOCTAX HOdAaHHBIX



OKpyxHOCTer. Hampumep, s aiurica, JexXalero B TOpU30HTAIbHOM IOCKOCTH, Majasi OCh
UJIET 10 HAIIPaBJICHUIO OCH Z', a 0OJIbIIIast — MEePIeHIUKYIIsIpHA K Hel (puc. 23).

Puc. 23
H3zo0padicenue okpyscHocmell 8 NPAMOY201bHOU OUMEMPUU

JnuHa GonbIIoN ocH JUIsl BCeX AJUIMIICOB OJuWHaKoBa M paBHa 1,06D nuamerpa nzoOpakaemoii
OKpYXXHOCTH. BenuumHa Majoll ocu pasiauyHa: Uisl (POHTAIBHOM IUIOCKOCTH IPOEKIHM
BenurHa Manoit ocu paBHa 0,95-0,95D mnunel 6onbuioit ocu, uinu 0,95 nuamerpa OKpyKHOCTH
(0,95D); st TOPU30OHTAIBLHOW U MPOQPIIILHON TUIOCKOCTEH W JUIS TJIOCKOCTEH, MapauIebHBIX
UM, BeJIMYMHA MaJloil ocu paBHa 1/3 Gonbioii ocu, To ecth 0,35 nuamerpa okpysxknoctu (0,35D).
Bo ¢poHTanbHONM aUMETPUYECKOW TMPOEKIUHM OKPYKHOCTh, Jiekamas B Tuiockoctu I,
nzo0paxaercs 0e3 HCKaKeHHA. ITO OOCTOSTENBCTBO  MPEJCTaBISET  CYIIECTBEHHOE
MPEUMYIIECTBO MPU BBIUEPUUBAHUN (PPOHTATHHOU JUMETPUN J€TaNCH [UITUHIPHIECKOU (HOPMBI
WK ¢ OOJIBIIUM YHCIOM IUIUHAPUIECKIX OTBEpCTU (puc. 24).

OxpyxxHocTH, crpoenupoBanHble Ha miockoctu I1; u Il,, u3oOpaxkaroTcs H>iaUIcamMu, Yy
KOTOpPBIX Oonblmasi ock 3TuUX dumncoB paBHa 1,07D, a mamas — 0,33D. B omimuue ot
OpsIMOYTOJIBHOM ~ AMMETpUH, Ooybllias oOCh JJIUIca B IUIOCKOCTH [l HakloHeHa K
FOPU30HTAILHOMY HAIPaBJIEHHIO 1Mo yriaoM 7°14', a B IpoHIBHOM IIJIOCKOCTH — MO TEM KE
YIJIOM K BEPTHKAJIbHOMY HANpPABICHHUIO. YTPOILIEHHOE MOCTPOEHUE AJUIMIICOB B BUJE OBAJIOB
BBITIOJIHSIFOT TIO T€M K€ TIPaBUjIaM, YTO U B MPSIMOYTOJIBHON TUMETPUH.

y

X

\J
N
~

)
Puc. 24 U3zob6pasicenue oxkpyscnocmeti 60 hponmanvHol oumempuu

N



[Ipu mocTpoeHUn aKCOHOMETPUUYECKUX TTPOCKIMI MOICNIC U IeTaJIeH Yallle UCIOIb3YIOT
MpAMOYTOJIbBHBIC U30MCTPUUCCKHUEC ITPOCKIIUH. Kak 1 Ha KOMILIEKCHBIX YCPTCIKAX, IMOJIBIC ACTAIN
BBITIOJHSIOT B aKCOHOMETPUH ¢ pa3pe3amu (puc.27).

Ecnu okpyXHOCTb HE TOJIHAs, TO JUISL €€ H300paKeHUsI BEIYEPUUBAIOT TOHKOM JTMHUEH
MIOJIHBIM OBaJI WJIM 3JUTUIIC. A 3aTeM OOBOAST KOHTYPHOU JIMHUEH HY)KHYIO 4acTh OBaJia.

Puc.27

Pa3pessl 3aTpUXOBBIBAIOT TOHKUMH MAPAIJIEIbHBIMU MPSIMBIM JTUHUSAMU T0J yriioM 60° k
TOPU30HTAJILHON MPSAMOM MM nmapaiensHo el (puc. 28).

[

Puc. 28. llITpuxoBka pa3zpesa

Kak u npu BeluepUMBaHUYU B U30METPUH, JI€TAJIb MBICIIEHHO PAaCUJIEHSIOT Ha OTACIbHBIE
MpOCTEHINe TeOMETPUYECKUE JIEMEHTHI, B JAHHOM MPUMEpE — Ha MPSAMOYTOJIbHbIE
napaiesienune sl pasHoil BHICOTHI (puc. 25,a). HaxoaaT nonosxeHue HEeHTPOB OTBEPCTUH B
JIeTaliv, UCIOb3ysl METO/I KOOPJUHAT, U CTPOST OBajbl. Pa3pe3 AeTany BHIMOIHSIOT ABYMS
IUIOCKOCTSIMU. 3aTeM YAAJSIOT JIUIIHUE IOCTPOEHUS, KOHTYP U300paskeHHsI 0OBOAST CIUIOIIHON
OCHOBHOI1 TuHueE (puc. 29) U IWTPUXYIOT

Oo0Opa3zen BbINOJHEHUS 3aJaHUSA
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IIpakTnueckas padora 19.

BrImnonHeHne cedeHni, CI0XKHBIX Pa3pe3oB JIeTalieii aBTOMOOMIIBHBIX ManinH. HaneceHue
pa3mepoB, 00BOJIKA YepTekKa.

Llens pa®oThI: MOCTPOCHHE PA3pe30B U CEUCHU eTaneil. OTinyas ce4eHul OT pa3pe3oB HA
YepTexKeE.

Pa3pe3sl nospazaenstorcs Ha TOPU30HTAIbHbIE, BEPTUKAIIbHBIE ((PPOHTATbHBIE U
npo¢IbHBIE), HAKJIOHHBIE, TPOCTHIE U CIIOKHBIE (CTyIEHYaThIe U JIOMAHHBIE), TPOAOJIbHbIE U
IMOIIEPEUYHEBIC, a TAKKC MCCTHBIC.

BUBI, pa3pe3bl, CEYEHUA
Ceuenune MPUHOHUIIAAJIBHO OTIIMYACTCA OT pa3pe3a TEM, YTO Ha 9TOM JOIOJIHUTCIIBHOM BUIC

MOKa3bIBAIOT JIMIIb Ty YaCTh TeJa MOJIENIH, KOTOPasi HEMOCPEACTBEHHO COIIPUKACAETCS €

CEeKyIlel TUIOCKOCThIO (CM. PUCYHOK).

B otnnuue ot ceyeHus, Ha pa3pese MOKa3bIBAIOT, TAKXKe, TMHUU KOHTYpa MOJIEIH, KOTOPbIE

HaXOJATCS 3a CEKYIIeH MI0CKOCThIO, HE CoNpuKacasich ¢ Hel. [Ipu aToM fnomyckaercs, npu

HE00XO0/IMMOCTH, B KaYeCTBE CEKYIIeH MPUMEHATh HMINHAPUIECKYIO TOBEPXHOCTh, KOTOPas

3aTeM pa3BOpPAYMBAETCS Ha YEPTEKE B MIIOCKOCTb.

CeueHusi, KaK ¥ pa3pesbl, BBIMOIHAIOTCSA 715 00Jiee HATJISAHOTO OTOOPaKEHUS JIEMEHTOB

(dhopmbI U300paskaeMol Ha YePTEKE MOICIIH.

B 3aBucumoctu ot PacCroJIOKCHHA BUJlda CCUCHU HAa YCPTCIKE, UX MOAPA3ACIIAIOT HA

BbIHECEHHBIE U HaJIOKEHHBIE.



Kpome nepeuncieHHbIX JOTIOJHUTENbHBIX BUIOB, TIO3BOJISIIOIIUX HArJsiHEee repeaaTs Gopmy
n300paxaeMoi MOJIEH, TPUMEHSIOT TAKOW THUI JTOTIOJIHUTEIBLHOTO U300paXKeHUs, KakK
BBIHOCHBIE JIEMEHTHI. BEIHOCHBIE 3JIEMEHTHI MOTYT COJEPKAaTh NOAPOOHOCTH O (hOpME MOJIENH,
KOTOpBIE HEBO3MOXKHO TOKa3aTh HA MIEPEUUCIICHHBIX BbIIIE BUAX.

Yare Bcero BBIHOCHBIE JIEMEHTHI IPUMEHSIOT, KOT/Ia YaCTh MOJIETIH HEOOX0AUMO MTOKa3aTh,
HaIpUMep, B YBEJIMUECHHOM BH/IE.

BBIHOCHOH 31IEMEHT ClleyeT pacroiarath Ha BUJE KaK MOXKHO OJIMXKe K MECTY, KOTOpOe OH
MOSICHSIET.

VY CIIOBHOCTH M YIPOILIEHHSI TPU IOCTPOCHNUH BHJIOB

Cranpaptel ECKJ] nomyckaioT HEKOTOpBIE YCIOBHOCTH M YIIPOIICHUS IPU TIOCTPOCHUHU
BUJIOB, TIO3BOJISIOIINE YIIPOCTUTH N300paKeHUE, HE YMEHbIIAs er0 HH()OPMATUBHOCTH.
Tak, HanpuMep, ecIi BU, pa3pe3 Wi CeYeHUE MPEICTABISIOT CHMMETPUYHYIO QUTYDY,
JIOIYCKAETCs BBIYEPUYMBATH JIUILB ITOJIOBUHY H300pa’KeHHSI OTPAaHUYCHHYIO OCEBOM JIMHUEH Win
HEMHOT0 00Jiee OJIOBUHBI N300paXKEHUS C IPOBEICHUEM B ITOCIEIHEM ClTydae TOHKOH
BOJIHUCTOH JIMHUU OOpBIBA.
Ecnu n3o0paxkaeMast MOIeTTb HIMEET HECKOJIBKO OJJMHAKOBBIX, PABHOMEPHO PACIIOIOKEHHBIX
3JIEMEHTOB, TO Ha U300paKEHUH ITON MOJEIH MOJAPOOHO MOKA3bIBAIOT TOJBKO OJMH - JIBAa TAKHX
3JIEMEHTA, a OCTAJIbHbBIE YIEMEHTHI IIOKA3bIBAIOT YIPOILIEHHO WK YCIOBHO.
VY CII0BHOCTH U yIPOIIEHUS, KOTOPbIE MOXKHO MPUMEHSATH PU BBIIOIHEHUH rpaduyeckux pador,
ycranoBiensl 'OCT 2.305-68.

[Tpumep BbinosHeHUs rpaduyeckoit padboThl.
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IIpakTuueckas padora 20.
OCKHU3 aeTaliu

Lenb paboTel: HayunThcst BBIMOTHATH paboyHe YEPTEKU OT PYKU-ICKHU3BI.

OCKHU3-3TO YCPTEIK BBIIIOJIHEHHBIN O IpaBHJIaM MPAMOYTOJIBHOT'O MIPOCHHUPOBAHUSA HO OT PYKU U

¢ co0JIr0/IeHneM IpOonopIui Ha IJ1a3. (Ha JIUCTE B KJIETKY)
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IIpakTuyeckasi padora 21.
UepTex pe3b0OBBIX COSAMHEHUN OO0JITOM.

Lenp paboThI: paccuuTaTh pa3Mepsl sl 00JITOBOTO COSTUHEHUS , H300pakeHHe pe3bObl Ha

yeprexe. BeruepTuTh 00JITOBOE COeTMHEHUE.
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L{ens pa®oThI: paccuyuTaTh pa3Mepsl I MIMHJICYHOTO COCTMHEHHS , U300pakeHHE pe3bObl Ha
yeprexe. BeIYepTUTh MIMUIeYHOE COSTUHEHUE.

IIpakTnyeckas padora 22.
YepTex pe3b0OBBIX COCTMHEHUH MITTUIBKOH.
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IIpakTnyeckas padora 23.
Yeprex pe3b0OBBIX COCAMHECHUH BUHTOM.



Lens paboThI: paccUUTaTh Pa3MephI ISl BAHTOBOTO COSTUHEHUS , N300paKeHUE pe3bObl Ha
yeprexe. BoluepTuTh COeIMHEHNE BUHTOM.

BunTOBOE cCoeqMHEHNE-ITO COEAMHEHUE ACTANIEH, OCYLIECTBISIEMOE C IIOMOLIBIO BUHTA
BBHHUYMBAEMOTO B OJIHY U3 COCIUHSIEMBIX JIeTaleH, MO0 BUHTA, IA0ObI U TAHKH.
og og*

o o i

chertegnik.ru

IIpakTuuyeckas padora 24, 25.
COopounslii ueprex. Crnernudukanms.
Coopounslii ueptex. JleranmupoBanue.



enp ypoka: HAy9UThCS YUTATh COOPOUYHBIC YEPTEKH, BEIUCPUUBATH UX JIETATUPOBKY.
BeimonnasaTe cenudukanuto.
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IIpakTuueckas padora 26-35.

[IpaBuiia BEINIOJIHEHUS SJIEKTPUUECKUX, KWNHEMATUYECKUX, IHEBMAaTUYECKUX, THIPABINYECKON
CXEM M UX YTeHHue. UepTerk KHHEMAaTUYECKOM, THIPAaBINYECKOM, THEBMAaTUYECKON U
JIEKTPUUECKON CXEMBI(II0 33JJaHUI0 TIPETOJIaBaTeNs): COCTABICHUE ITEPEYHS JIEMEHTOB
aBTOMOOMIIBHOM JI0pPOTH U COOPY>KEHUI
YepTek KHHEMAaTHUYECKOM CXeMbI: COCTABJICHUE MEPEUHs 3JIEMEHTOB aBTOMOOMIILHOTO MMYTH U
coopykeHHH. YepTex ruIpaBIudecKoi cxeMsl (110 3aJaHHI0 IIPENo1aBaTeNs): COCTaBICHUE
NEepevHs JIEMEHTOB aBTOMOOMIILHON JOPOTH M COOpYKeHUH. UepTexk MHEeBMaTHUECKON
CXEMBI(II0 3aJJaHUIO MIPETOIaBaTeNs): COCTABICHUE MIEPEUHS 3JIEMEHTOB aBTOMOOMIIBHOM 10pOrU
U coopyxeHUud. UepTex eKTpUIecKoi CXeMbI(T10 33/1aHUI0 MPENoiaBaTes): COCTaBlICHHE
MIepPEeYHs JIEMEHTOB aBTOMOOUIILHON JOPOTH U coopy keHul. UepTek KHHEMaTUYECKOH,
THJIPABINYECKOM, THEBMATUYECKOM U AJIEKTPUUIECKON CXeMBI(TI0 3aIaHHIO MTPETIo1aBaTes):



COCTaBJICHHUE MEPEYHsI JIEMEHTOB aBTOMOOMIIBHOI TOPOTH M COOpY:KEHUHl (rpaduueckas
pabora)

UYeprex KHHEMaTUYECKOM, TUAPABIMYECKOM, THEBMATUYECKOMN U AIEKTPUYECKOU CXEMBI(TI0
3aJJaHUIO IIPEI0IaBaTeNs): COCTABICHUE IIEPEUHs JIEMEHTOB aBTOMOOMIIBHOMN 10pOTHU U
coopyx’eHui. YepTex KUHEMAaTHUYECKON, TUAPABINYECKON, THEBMATUYECKOU U SJIEKTPUUECKOU
CXEMBI(II0 3aJJaHUIO IIPEIoJIaBaTeNsl): COCTABICHUE IIEPEUHS 3JIEMEHTOB KEJIe3HOI0POKHOTO
IIyTU U COOPYKEHUN. HepTexk KNHEMAaTUYECKOU, TMIPABIMYECKON, THEBMATUYECKOU U
JIEKTPUUYECKON cXeMBI (110 331aHUI0 IPeroJjaBaTess): COCTaBIEHUE NIEPEUHs JIEMEHTOB
KENE3HOIOPOKHOTO IMYTH U coopykeHHit. OKoHUYaTeIbHOe 0(hOPMIIEHUE YepTexKa.
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MexaHH3M
XpanoBOH

Kyaagox nmnockui

ITepenada 3yd4aras
KOHHYeCKAad

Tlepenasa ITepenada DNeKTPOIBHIATENh Tlepenada
TUTOCKOpEeMEeHHaA Koco3yoas YepBAIHAA

Puc. 2

IIpakTuyeckasi padora 36.



OO01mue CBeICHHS O CTPOUTENIBHBIX YepTexax. BUIbpl 1 0COOEHHOCTH CTPOUTENHHBIX YePTEIKEH.
Ocobennoctu 0(hOpPMIICHHSI CTPOUTENBHBIX YepTexkel. | eHepanbHbIi II1aH. Y CIIOBHBIC
I/I306pa)KCHI/ISI Ha IrCHCPAJIbHBIX IJIaHaX.

Lens: no3HakoMuTbes ¢ ocHOBHBIMHU ITpaBuiiaMu, I'OCTamu, ECK/] Ha cTpoutenbHbIX
YyepTeKax.

B apXurtekTypHO-CTpOUTENIBHBIX YePTEkKaX C LEIbI0 MPUIAHUSI UM OOJIbIIeH SCHOCTH,
HArJSITHOCTU M yI000YUTAEMOCTH IPUMEHSIIOT YCIIOBHbIE rpaduueckue obo3nadenus no 'OCT
5401-50 nnst cTpOUTENBHBIX MAaTEPUATIOB, SJIEMEHTOB 3/IaHUI, CAHUTAPHO-TEXHUYECKOTO
000pyI0OBaHUs U JIP., YTO JIa€T BO3MOKHOCTh COKPATHUTH MOSICHSIFOIINE HAAMKICH HA YePTEkKaX.
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Mamepuan

Ycnoenvie ob03nauenun CmMpoumenbHblx mamepuaios, Hauboee uacmo
NPUMEHAEMBIX npU cmpoumesibcmee 30anuil.

Ha pucynke npuBeieHbl ycI0BHbIE 0003HaUEHHUSI HEKOTOPBIX CTPOUTEIBHBIX MaTepPHAJIOB,
Han0oJiee YacTo MPUMEHAEMBIX ITPH CTPOUTEIbCTBE 3AaHUH.

Kupnuunyto mim kaMeHHyI0 KJIaJKy 0003Ha4aroT B pa3pe3e Ha uepTekax MpsSMbIMU
NapajuIeJIbHBIMUA HITPUXAMH C YKIOHOM 45° K TOpU30HTY. PaccTosiHMS MKy IITPUXaMHU
3aBUCST OT MaciuTaba yeprexa. B Menkux yepreskax MPpUHUMAIOT IPOMEXYTKH OKOJIO 1 MM, B
KPYIHBIX — YBEJIIMYUBAIOT UX 10 2 — 2,5 MM. KiaziKy U3 OrHeynopHoOro KMpnu4a MTpPUXYOT B
KBaJIpaTHYIO KJIETKY.

Mertaamnyeckre 4acTH COOPY>KEHUH B pa3zpese Ha yepTekax KPyIMHOro Maciitadba mTpuxyoT
TakK e, Kak ¥ KUpIu4, Ho HeMHoro rymie. Ha yeptexxax menkoro mMacmrada 1 BoooOle npu
TOJILIMHE Pa3pe3aHHON JETAIM Ha YEPTEkKE MEHbILE 2 MM JENIal0T CIUVIOUIHYIO YEPHYIO 3aJIUBKY

TYILIBIO.



JlepeBsHHBIE YaCTH B TIOMIEPEYHOM pa3pese (¢ Toplia) MTPUXYIOT KPYTOBBIMH U PaiiaIbHBIMU
JUHUSIMHU, a B TPOJOJILHOM pa3pese MTPUXYIOT TaK, KaK UAYT BOJOKHA B JIEpeBe, U U300paxkaroT
JEHCTBUTENLHOE PACTIONOKEHHUE CIIOEB IPEBECHHBI B HaType. JlepeBsSHHbBIC YacTH, HE
MOTAIA0IIUE B pa3pes, He ITPUXYIOT.

ToHKHE clI0U Pa3IMYHBIX U30JUPYIONIUX U MPOKIAJT0YHBIX MATEPHATIOB (TOJIb, KAPTOH,
npoOka, acOecT, meHbKa, acayibT U T. 11.) H300pakKaIOT CIJIOIIHON YePHOH 3aJIUBKOM C
MOSICHUTEIBLHON HAITUCBIO.

beron n3o0pakaroT TOUKaMu ¢ Kpy»KKaMy HEMpPaBUIbHOU (popmbl Mex Ty HUMU. Kpyxku
BBITIOJHSIOT TIEPOM OT pyKU. Eciiu conpukacaroTcs iBa ¢osi pa3HOTO COCTaBa, TO X Pa3JeisIOT
ropusoHTaNbHOM MuHUEH. CocTaB 6eToHa 0003Haua0T HaaAnuCcIMHU. JKene300eToH, T. €. 0eToH,
YCHJICHHBIN 3a/ICJTAHHBIMU B HETO JKEJIE3HBIMU MPYThSIMU (apMaTypoii), 0003HAYAIOT
OOBIKHOBEHHON IITPUXOBKON U KPYKKaAMHU.

Bony n300paxaroT npepbhIBUCTHIME TOPU30HTATLHBIMHE MMAPAIJICIIbHBIMU IITPUXAMH, IPUIEM
MPOMEKYTKH MEXIY HUMH YBEIMUMBAIOT [0 MEPE YAAJIEHUS OT MOBEPXHOCTH.

CTEeHBI U TIePEeTOPOIKH H300PAKAIOT ABYMS MAPAIIICIIbHBIMU JIMHUSMU, IIPOCTPAHCTBO MEXKTY
KOTOPBIMHU 3alLITPUXOBBIBAIOT TOHKUMHU KOCBIMU JIMHUAMU (TI0J] YI7IoM 45°), MHOT1a 3aJIMBAIOT
TYIIBIO, & MHOT/IA OCTABIIAIOT 0€3 IITPUXOBKH U 3aJTUBKH.

OxkHa u ABepu n300paxkaroT B BUJI€ CTEHHBIX POEMOB COOTBETCTBYIOIINX PA3MEPOB, KOTOPHIE
HE 3aIlITPUXOBBIBAIOT, @ H300PAKAIOT B BUJIC MAPAIIICIIBHBIX JTMHHUH JUISI paM |
NEPIEeHIUKYISAPHBIX ISl ABEPHBIX CTBOPOK. OTBOPSIOLIASCS YaCTh ABEPU HA3BIBACTCS IBEPHBIM
MIOJIOTHOM.

JIBepH MOTYT COCTOSATH U3 OAHOTO U JIBYX JIBEPHBIX MOJIOTEH — OJTHOIIOIHHBIC HIIN
JBYXIOJIbHBIE. ECiM MOOTHA UMEIOT pa3HyIo MIMPUHY, TO ABEPH MOIYTOpaNoIbHas

H300pasrcenue okon u 0gepeii Ha uepmedrncax
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H300pasrcenue okon u 0sepeil Ha uepmerncax:
a — HapyscHan 0éepov;

0 — eéHympeHnHasn 06epov;

6 U 2 — OKHa;

0 — HapyscHasn 0eepv;

e — 06epb 00H0001bHAA;

JHe — 06epb 08ynobHaA;

3 — OKHo.

JlecTHu1IBI OBIBAIOT BHYTPEHHHE, €CITM OHU HAXOJISATCS B 0COOOM 3aKPHITOM TOMEIICHHH,
Ha3bIBAEMOM JIECTHUYHOW KJIETKOM, HapyXHbI€ (BXOJHBIE) U CIyKeOHbIE (T10ABAJIbHBIE,
yepaadHble u ap.). Kaxknas gecTHUIla COCTOUT U3 HAKJIOHHBIX YacTel, Ha3bIBAEMBIX MapIIaMu, U
TOPU3OHTAIIBHBIX TUIOMIAJIOK.

Mapum cocTosT U3 CTyNeHeH, YKIIaIbIBAEMbIX 10 KOCOypaM, U NMEPHII, YKPEIUIEHHBIX Ha
CTyNeHsX. B cTyleHsx paznuyaioT ux MUPUHY, HA3bIBAEMYIO TPOCTYIIBIO, U BBICOTY —
MOJCTYNEHOK. YKIJIOH Mapllield ONpeiesnsieTcs OTHOILEHUEM BbICOThHI MapIla K €ro
TOPU3OHTAIILHOM MpoeKIu. Yem Kpyue JIeCTHHIIA, TEM OHA TPYAHEE JJIs TObeMa.

st )kuIbIX TOMOB YKIJIOHBI TpuHuMatores 1:1,5 — 1:1,75, nns yeppaunsix aectHun 1:1, ans
noABaIbHBIX JiecTHHI] 1:1,25. JlecTHuia siBisieTcst 6oee y100HOU, €CITH MOJICTYIIEHOK BBHICOTON
15 cm, a mpoctyns 30 cm.

CanuTapHbBI€ yCTPOICTBA, T. €. BAHHBI, AYIITH, PAKOBUHBI, YMBIBATBHUKH U JIP., N300paKeHBI Ha

PUCYHKE.

H306pasrcenue canumaphnvix ycmpoiicme Ha uepmedice
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OTonurenbHbIe MPUOOPHI — MEYH — MOKA3BIBAKOT B IUIAHE KOHTYPOM HX
JAelicTBUTEILHBIX 04epTaHuiil (KpyrJble, yriioBble, IPSIMOYIoJIbHbIe, KYXOHHbIE 04aru,
BaHHas KOJI0HKA). Kak npaBuiio, Meskay ne4nplo U CTEHOH 0CTABJISIIOT CBOOOHOE
MPOCTPAHCTBO, HA3bIBAEMOE OTCTYNIKOM, pa3dmepom 8 — 10 cMm, 3a1es1aHHoe ¢ 00k0B B 1/4
win 1/2 kupnuya.

H300parxcenue omonumenbHovlX npUOGOPO8 HA Uepmedrice
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Kopewwan Kopewnan mpyoa

mpyoa Tonka
108 Cmensr

ar = *
250-80 105x 65

80%80  Zonoghas
Pasdesxa 25 vembepms Hacadwas Cmensr
mpyoa

IIpakTuyeckas padora 37-42.

ApPXUTEKTYPHO-CTPOUTEIBHBINA YEPTEK 3JaHUI U COOPYKEHUH KEIE3HOAOPOKHOTO TPAHCIIOPTA.
UepTexu MIaHOB 3/1aHUH aBTOMOOMIIBHOTO TpaHCHopTa. YepTeku MIaHOB 3/IaHUI
aBTOMOOMIIBHOTO TpaHcnopTa. O6Boaka. Hanecenue pazmepos. UepTexu pa3pe3oB 3/1aHUH
aBTOMOOMJIBHOTO TpaHcnopTa. YepTexu ¢acasoB 37aHH aBTOMOOMIBHOTO TPAHCIIOPTA.
Urenue yepTexeil 31aHui aBTOMOOMIIBHOTO TPAHCIIOPTA.

[{enb pabOTHI: MOCTPOUTH APXUTEKTYPHO-CTPOUTEILHBIN YepTex B cooTBeTcTBUU ¢ 'OCT n
ECKA.

IInanom sTaka Ha3bIBalOT TOPU3OHTAIBHBIN pa3pes3 3/1aHus HA YPOBHE OKOHHBIX U JBEPHBIX
IIPOEMOB.
ITocnenoBaTe/ibHOCTHL BbIYEePYHUBAHUS IIJIAHA 3TAKA CJIEAYIOIAS:

1. Hanocum Bce pa30ouBOYHbIE (KOOPIMHALMOHHBIEC)OCH ITPUXITYHKTUPHON TMHUEH.

2. B cooTBeTcTBUY C 337]JaHHEM HaHOCHM CTEHBI (C HEOOXO0AMMOM MPUBSI3KOH K pa30MBOYHBIM
0CSIM) U NIEPEropoAKK HE0OXOAUMOM TOJIIUHBI.

3. B cTenax u neperopojikax HaHOCUM Bce HEOOXOAMMBbIE MPOEMBI OKOH U JBEpeH, a TaKkKe
HalpaBJIeHUE OTKpbIBaHMs 1Bepeit, cornacHo 'OCTy.

4. IInaHupoBKa KBapTHUP U MOMEIIEHUHN JOKHA BBIMOIHATHCS B COOTBETCTBUU C TPEOOBAHUSIMU
cootBercTByromux CHullos.



5. Ha murane 1-ro staxka HeoOxomumo npoctaButh 0TMeTKy 0,000 ducToro moma, CoriacHO
YCJIIOBHBIM I'paUIECKUM 0003HAUCHHSIM.

6. Ha nnane staxka He0OXOAMMO MMOKA3aTh JIMHUH MONIEPEYHOT0 pazpe3a, 0003HaueHHbIC
nudpamu, HalpaBJIeHUE B3MJISIA - CTPEIOUKAMH.

7. B KMpNIUYHBIX CTEHAX IOKa3bIBAIOTCS OTHEBBIE KaHAIBI(IBIMOXO/IbI), BEHTUJISALIUOHHBIE
KaHaJbl; B KPYIHOMAHEJIBbHBIX JOMaX HEOOXOAMMO MOKa3aTh BEHTHISALMOHHbBIE OJIOKU
3aBOACKOr0 M3roToBieHus (1 070K - 151 BEeHTHWIIALMY KyXHH, | OJIOK — /17151 BEeHTHIIALIMYU CaHy3J1a
C BaHHOM.)

8. B caHy3/1ax MoKa3bIBalOTCS CAHUTAPHO-TUTUEHUYECKUE TPHOOPHL, @ B KYXHAX — ()POHT
obopynoBaHus(MOHKa, CTOJ, IUIATA).

9. Mapku 3anoHeHus! OKOHHBIX TpoéMoB o6o3HavatoT: OK-1, OK-2 u T.1.

10. Mapku 3anoJiHeHHsI IBEpHBIX MPo&MoB o0o3Havarot: [-1, JI-2 u T.1. mim nudpamu,
3aKJIFOYEHHBIMU B KPY)KKH IHAMETPOM 6 MM.

11. BHyTpu muaHa 31aHust IPOBOJATCS CKBO3HbBIE pa3MEpHbIEC TUHUH (pa3MEpHBIC LIETIOUKH) -
IPOJIOJIbHAS U MONEpEeYHasi - C IPUBSI3KON CTEH KO BCEM pa30MBOYHBIM OCSM U yKa3aHUEM
pa3MepoB Bcex MOMEIICHHUI, a TaKKe ¢ yKazaHUEM pa3MepoB Mmeperopook. Bece BHyTpeHHUE
pa3MepHbI€ LIENOYKU JOKHBI ObITh YBSI3aHbI C HAPYKHBIMU Pa3MEPHBIMU LIETTOUYKAMH.

12. B mpaBoM HUKHEM YTy KaKJOTO MOMEIICHUS TPOCTABISAETCS MII0MAAb JAHHOTO
nomeneHus (B M?) U NoJ4EPKUBACTCS.

13. Ha yeprexax niaHOB BAOJb HUYKHEHN U JIEBOM HAPYKHBIX CTEH Ha paccTosiHuu 15 - 20 MM oT
HUX HEOOXOJIMMO YKa3bIBaTh TPU Pa3MEPHBIE JIMHUU C TPOMEKYTKOM 7-10 MM

- Ha IepBOM JIMHUM YKa3bIBalOT rabapUTHbBIE pa3Mephl IPOCTEHKOB U MPOEMOB 110 BCEH CTEHE C
MPUBS3KAMH K COOTBETCTBYIOIIMM Pa30MBOUYHBIM OCSIM;

- Ha BTOPOH JIMHUH YKa3bIBAIOT Pa3MePbl MEKIY pa30MBOYHBIMHU OCSIMH CTEH U OTICIHHO
CTOSAIIUX OMOpP;

- Ha TPEeThEW JIMHUM YKa3bIBAIOT OOLIUE pa3Mephl MEXAY KpallHUMH pa30MBOYHBIMU OCSIMU
Hapy>KHbIX CTEH 3[]aHMsI C IPUBS3KON HAPYKHBIX IPaHEl CTEH K 3TUM OCSM.

- 32 TpeTbel pa3MepHOil TMHKEH, He00X0AUMO HaHECTH 0003HaYeHUs Pa30MBOYHBIX OCEH
HECYUIUX CTEH U OMOop.

14. OGo3HaueHue oceil B MPOJOIHLHOM HAINpaBlIeHUH yKa3bIBaeTCsl apaObCKUMU I (pamu cieBa
HaIpaBo, a 0003HaYEHNE OCEll B MONEPEYHOM HAIIPaBJIEHUN yKa3bIBaeTCs 3arjaBHbIMU OyKBaMU
pycckoro andaBuTa B HallpaBJICHUH CHU3Y BBEPX 10 aj(aBUTy.

15. LHudps! 1 OyKBBI 3aKII0YAIOTCS B KPY)KKH THAMETPOM 7-8 MM.

16. Ha pa3MepHbIX JUHUSAX, A1 0003HAYSHUS BETMUMHBI pa3Mepa, IPOCTaBIIAIOTCS 3aCEUKU
JUTMHOM 2-3 MM 11071 yriioM 45°.

HpHMep BBITIOJTHCHUS I1JIaHA OTaXka.
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: MocnenoBarenbHOCTL BbIHEPYMBAHKUA NNAHA 3QAHUA:

1. HaHeceHne KoopaAHALMOHHbIX OCEN.

2. MNpuBa3ka CTeH ¥ NEePeropoaoK K KOOPAVHALUMOHHBIM OCAM.

3. Buiyepunsanue getanes (OKOHHbIX U ABEPHbIX NPOEMOB,
CcaHuTapHo-TexHuyecxoro obopyaosanua u mebenu),

4. Ob6eoaKa YepTexa U HaHeCeHe PasMepos.

&
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Pazpe3 3qanusl.

Pa3pe3oM Ha3bIBAIOT N300pAXKEHHE 3/IaHUS, MBICIICHHO PAaCCEYEHHOTO BEPTHKATHHON
IUIOCKOCTBIO. Pa3pes3nl ObIBAIOT apXUTEKTYPHBIE M KOHCTPYKTUBHBIC. APXUTEKTYPHBIN pa3pes
0oJiee YCIIOBHBIN, HAITPUMEP, Ha HEM HE IMOKa3bIBACTCSl KOHCTPYKIUS QyHIaMEHTa, a APyTrue
KOHCTPYKTUBHBIE 3JIEMEHTHI BBITIOJIHAIOTCS cXeMaTHuHO. KOHCTPYKTUBHBIN pa3pe3 BHIMOIHIETCS
JETATLHO C MPOPaO0TKOI BCEX KOHCTPYKTUBHBIX JJIEMEHTOB M HAHECEHUEM MOAPOOHBIX
BBICOTHBIX OTMETOK, Kak TpeOyercs mo ['OCTy s BeinonHeHus: pabouux ueprexeil. UepTexu
KYPCOBOTO MPOEKTA BBHITIOIHIIOTCS HAa CTauU pabovyero npoekTa
B MHOTOKBapTHPHBIX JOMax U OOIIECTBEHHBIX 3/IaHUSAX JIECTHUIIBI PACIONararT
B JICCTHUYHBIX KJIETKaX, KOTOPBIE JTOJHKHBI UIMETh €CTECTBEHHOE OCBEIIEHUE U HEOOXOIMMbIe
MUHUManbHbIe TadapuThl MpoéMoB /1200(h) x 900/, cornacHo MPOTUBOMOKAPHBIM TPEOOBAHUSIM.
JlecTHUIIBI, KaK MPABUIIO — 2-X MapIIEBBIC, KEI€300€TOHHBIE, C HAOOPHBIMU CTYIIECHSIMU T10
KOCOYpaM.

B KypcoBOM npoeKTe BBINTOIHAETCS KOHCTPYKTUBHBIN MONEPEYHBIN pa3pes Mo

JIECTHUYHOM KJIETKE, TT09TOMY BHAYaJIe CIIEAYET BBIIOJHUTH PACUET U MOCTPOCHUE JIECTHUIIHI,
AQHAJIOTMYHO PaHHEee BHITIOJTHEHHOW MPAKTHUECKOH padoTe.

HesaBrucumo OT KOJIMUECTBA JIHOIEH, TTOJIB3YIOIIMXCS JIECTHULIEH, IIMPUHA MapLIel
MPUHUMAETCS: JUIsl OCHOBHBIX JIECTHUIL 2-X — 3-X 3TaXXKHBIX >KHJIbIX 31aHKi He MeHee 1,05m; 4-x
—5TH 3TaXKHBIX XWIBIX 37aHui — 1,2M, HO He Oojiee 2,2M.; I OOIECTBEHHBIX 3TaHUM, KaK
npaBuiio — 1,35M u 6os1ee; 11si BCIOMOTATENbHBIX U CITY)KEOHBIX JIECTHUIT -He MeHee 0,9M.
[[InpuHy JIECTHUYHBIX IUIOIIA/I0K IPUHUMAIOT HE MEHEE IIMPUHBI MApIIEH.

Ha pa3pese 1omKkHBI OBITH HAHECEHBI BCE pa3MeEPhl U OTMETKH, HEOOXOAMMBIC TSI
ONpeIeTICHUs] PACOI0KEHUS OTJIETbHBIX AJIEMEHTOB 37aHUsI.

Pa3pe3 BBIIIOJIHACTCS B cnenylomeﬁ noCICaA0BAaTCIIbHOCTH:

1. ITo 3agaHHBIM BBICOTAM dTaxeH ompenesieM sl KOMIIO3UIIUU TPUOIU3UTENbHEBIE BBICOTHI
yactel 31aHnd BeIne U Hke oTMeTkr 0.000 .

2. [IpoBOMM rOPU3OHTANBHYIO IPSIMYIO, KOTOPYIO PUHUMAEM 32 YPOBEHb YHCTOTO TOJIa
nepBoro sTaxa (ormetka 0.000).

3. [IpoBoauM e111€ 0AHY TOPU3OHTATIBHYIO JIMHHUIO, COOTBETCTBYIOIIYIO INIAHUPOBOYHOM OTMETKE
3EMJIH.



4. CornacHo rabapuram IUIaHa, IPOBOJIUM BEPTHKAIbHBIE I TPUXITYHKTHPHBIC THHUH,
COOTBETCTBYIOIIME Pa30UBOYHBIM OCSIM

5. B cooTBeTcTBHY C IPUBSI3KAMU CTEH K pa30MBOYHBIM OCSIM, HAHOCUM TOHKHMH JTUHUSMU
TOJIIIIUHBI KaIUTATBHBIX CTEH (MMEIOIMUX (QYHIAMEHT).

6. PasmeuaeM BbicOThI ATaxkel oT oTMeTku 0.000 BBEpX M MOBOAMM FOPU30HTAJIbHBIE JTUHUH,
COOTBETCTBYIOIIME OTMETKAM YUCTOIO IM0JIa. 3aTeM YUUTHIBAsl BBICOTY IIJIUT MEPEKPHITHUSA,
pa3MedaeM, OT OTMETOK YMCTOI'O 110J1a BHU3, TOJIIMHBI 3TAXXHbBIX IEPEKPHITUI BMECTE C
KOHCTPYKITEH 1moa(Ipy BbICOTE MYCTOTHBIX TUIAT 220MM - TOJIITAHA dTAXKHBIX TIEPEKPBITUHA
paBHa 300MmMm).

7. TonuiyHa nMepeKpbITUS HaJl OJIBAJIOM WJIH MPOE3A0M OyAET OOJIbIIe TAXKHOTO NEPEKPHITH
HEe MeHblIIe, ueM Ha 40Mm u3-3a cnos yremnurensi(340mm).

8. BricoTa nmojiBaja OT OTMETKU YHCTOTO 10Jia MOBajia O HKU3a BHICTYMAIOIIUX KOHCTPYKIIMMA
JIOJKHA OBITH HE MEHBIIIE 2,2M, €CITU IIOMEIICHHS] IMEIOT MEHBITYIO BBICOTY, TO OHU OTHOCSITCS
K TEXHHYECKOMY MOJIIOJIbI0, HO HE TOJIKHBI ObITh MeHbIIE 1,8M 10 HM3a BBICTYNAIOIMIUX
KOHCTPYKIUH.

9. B cooTBeTCTBUU C TIAHOM, CKU3UPYEM PACKIIAIKY TUIUT MEPEKPHITHS, U 3aT€M Ha paszpese
MIOKAa3bIBAEM OIIMPAHUE IUIUT MIEPEKPHITHS HA HECYILUE CTEHBI, INOO KacaHUe — B COOTBETCTBUU C
JCKU30M.

10. M300paskaeM ApyTHe JIEMEHTHI 3IaHUS PACIIONIOKCHHBIE B CEKYIIEH TIIOCKOCTH U 32
CEeKyILel TIOCKOCThIO.

11. ITpoBoAMM BBIHOCHBIE U pa3MepHbIE JIMHUU. Pa30MBOUHBIE OCH 3aBEpIIaEM KPYKKaMu
IaMeTPOM 7-8 MM U MPOCTABIISIEM B HUX, COOTBETCTBYIOIIHE TUIAHY, [IU(PPOBBIE HITH
OykBeHHBIE 0003HaUeHHUA. BbiuepurBaeM 3HaKU BBICOTHBIX OTMETOK YUCTOTO MOJIa dTaXKel
BHYTPH pa3pe3a; CHapYyXu MPOCTABJIIEM OTMETKH YPOBHS 3€MIJIU, a TAK)KE XapaKTePHbIE OTMETKU
1o 31aHu10. OKOHHBIE TPOEMBI U IPOCTEHKHU HAJI- ¥ O] OKHAMH (110 BEPTUKAIIH)
o0pa3MepHBarOTCsl Ha HapYKHOW LIEMIOUKE.

12. llITpuxoBKa KOHCTPYKTUBHBIX JIEMEHTOB, ITOMABIINX B Pa3pe3, BHIMOIHAETCS 110
COIIACOBAHUIO C IPENOIABATEIIEM.

13. 3axIr0unTENBHBIM ATANOM SBJISIETCS. 00BOJIKAa KOHTYPOB pa3pe3a JMHUSIMU
COOTBETCTBYIOIIEH TOJIIMHBI — BCE AIEMEHTBI, TOMAaBUINE B CEKYIIYIO MIIOCKOCTh — 0,8MM —
1,0MM, a Bc€ UTO HAXOAUTCS BJAJIM, IO HAIIPABJICHUIO B3TJIs[a U CTPEIIKU pa3pesa - TUHUSAMU
cpenHelt TonmuHel. Eciu He00X0AMMO, TO HAHOCSTCS HAITUCH, TOTIOJTHUTEIbHBIE pa3MepHI.

[Ipumep BeIOTHEHUS pa3pesa.
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MocneaosarenbHOCTL BLIMEPMUBAHUA Pa3pesa 3AaHuA:

1. MNocTpoeHue BEPTUKANLHON KOOPAUHAUMOHHON CEeTKK,

2. BelyepuvBaHue OCHOBHBLIX KOHTYPOB.

3. Boiyepuneanue gertanein u HaHeCeHne PaamMepHsIX NUHNA.
4. Mpocranoska paamepos v rpaduyecxoe opopmneHme.




®dacap 3panus.

®acaapl. [Ipoekuns 31aHus HAa BEPTHKAIBHYIO TUIOCKOCTh Ha3biBaeTcs (hacagom. OH T0KEH
JlaBaTh IPEJCTAaBICHNUE O BHEIIHEM BHJIe 3aaHus. Dacal CTPOUTCS Kak TPEThsl IPOEKLUs, 110
JIBYM IPOCKIHSIM — IJIaHy U pa3pe3y. Pacaj MOXKET ObITh INIaBHBIM, OOKOBBIM MJIM TBOPOBBIM, B
3aBUCUMOCTH OT HalpaBJICHUs B3IJIAJA.

Ha dacazne nokassiBatot: 1) KOOpAMHAIMOHHBIE OCH,

2) OTMETKH YPOBHEU 3eMJIH,

3) MapKu OKOHHBIX OJIOKOB MJIM THIIOB OKOH, €CJIM OHU HE MPHUBEJCHBI HA TUIaHaX, 4) pa3Mepbl U
IPUBS3KY 3JIEMEHTOB, HEyKa3aHHbIX Ha IUIaHAX U pa3pe3ax.

Bunumebie KoHTYpHI pacagoB 0OBOAAT TOHKUMH CILIOMTHBIMU JHHUSIMH, ToimmHou 0,2 u 0,4 Mmm.

[TocnenoBarenbHOCTh BIUepUMBaHUs (acaja 34aHUsA:

1. BeIUuEpUMBaHUE BEPTUKAIBHON KOOPAVMHALMOHHON CETKH,
2. mpuUBs3Ka OCHOBHBIX KOHTYPOB,

3. BbIUEpUMBAHUE JI€TaJeN U HAHECEHUE PA3MEPHBIX JIMHUH,
4. 00BO/IKa YepTeKa U HAaHECEHUE Pa3MEPOB.

[Ipumep BeimonHeHus dacaza.
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D _&}’_‘_ 1. MNocrpoenne BepTUKANBEHON KOOPAWHALMOHHOW CETKM,
=0.100 ;-f"i’-‘-‘ 2. BolqepynBaHue OCHOBHbLIX KOHTYPOB,
e e 3. BoivepunsaHue peranen .
! 1 . 0.700 4. OGBoaKa YepTexa u HaHeCeHWe PasMepos.,
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IIpakTnyeckas padora 43-49.
[Tnockue nzobpaxkenus: B8 CAIIPe (rpadudeckas padbota).
O6bemubie nzoopakenus B CAIIPe (rpadguyeckas padora).
KomrnekcHsrii ueptex reomerpudeckux tei B CAIIPe (rpaduyeckas padora).
CxeMbl aBTOMOOMITLHOM JIOPOTH U COOPYKeHUM (rpadudeckas padbora).
CxeMbI aBTOMOOWIIBHOM JTOPOTH U COOpYykeHuH (rpadudeckas padboTa)
[Toctpoenue kommiekcHoro yeptexa B CAIIPe. Boimonnenne cxem B CAIIPe. [Toaroroska k
3a4ery.

Kpome mupoyaiiiero HHCTpyMEHTapHs IJIsl CO3/1aHus JBYXMEPHBIX YepTexel, ABTOKaL
MOYET MOXBACTaTh (YHKIUSIMHU TPEXMEPHOTO MOJICIIMPOBAHUS. DTH (QYHKIIUU JTOBOJIHHO
BOCTpeOOBaHbI B c(epe IPOMBIIIIICHHOTO Tu3aifHa 1 MallMHOCTPOEHUH, I1€ Ha OCHOBE
TPEXMEPHOU MOJIENIN OYEHb BAYKHO MOIYUYUTh H30METPUUECKUE YePTEXH, 0(POpPMIICHHBIC B
COOTBETCTBUU C HOPMaMH.

3D-monenupoBanue B AutoCAD

Jist TOro, yToOB! ONTUMHU3UPOBATh UHTEPQEIC MO HYXIbl 00BEMHOT0 MOJIETMPOBAHUS,
BbIOepuTe npoduiib «OcHOBBI 3D» B maHenu ObICTPOro JOCTYyNa, HaXOAAIIYIOCS B JIEBOM
BEPXHEM YTy 3KpaHa. ONBITHBIE MOJIB30BATEIN MOT'YT BOCIIONIB30BATHCS PEXUMOM «3D-
MOJIETTMPOBAHUEY, KOTOPBIN COAEPKUT Oosbliee KoaudecTBo GpyHkIuil. Haxoasich B pexxume
«OcHOBBI 3D», MBI pacCCMOTPUM MHCTPYMEHTHI BKJIaaku «I naBHas». IMeHHO OHM
o0OecrieunBarOT cTaHAapTHBIN Habop GyHKIM 111 3D-MoaenupoBaHust.

IIanens co3manus TeOMCTPHUICCKUX TCJI



[TepeiinuTe B peXUM aKCOHOMETPUHU, HAJKAB HA N300paKCHHUE TOMHUKA B BEPXHEH JIEBOI YacTH
BHJIOBOTO KyOa.

Bonee noapobno unTaiite B crarhe: Kak nmonbp3oBarscs akconomerpueid B AutoCAD
[lepBast KHOTIKA € BBINAIAIOUINM CIMCKOM IO3BOJIAET CO3/1aBaTh T€OMETPUUECKHUE Tena: KYO,

KOHYC, cepy, HWIMHAP, TOp U poure. YToObI co31aTh 00BEKT, BRIOEPHUTE €0 THIT M3 CITUCKA,
BBE/IMTE €r0 MapaMeTphbl B KOMaHHOW CTPOKE WIIM TIOCTPOMTE Tpa@UUECKUM CIIOCOOOM.

MOAENL

< 0 v 1 Ao B0

Crnenyromiasi KHOTIKa — omepanus «BeigaButby. OHa 4acTo MPUMEHSETCS 71l TOTO, YTOOBI
BBITSIHYTh B BEPTUKAJIILHON WJIM TOPU30HTAIBHON MJIOCKOCTH JIBYXMEPHYIO JIMHUIO, PUJIAB el
00beM. BeiOepute 3TOT MUHCTPYMEHT, BBIJICTUTE JIMHUIO U OTPETYJIUPYUTE ITTUHY BBITABIIMBAHHUS.

Komangna «Bpamare» co31aeT reoMeTpuiecKoe TeJIO MyTEM BPAILEHHS INIOCKOT0 OTpe3Ka
BOKPYT BBIOPAHHOM OCH. AKTUBUPYITE 3Ty KOMaHAY, HAKMUTE Ha OTPE30K, HAUEPTUTE WU


http://lumpics.ru/axonometric-view-in-autocad/

BBIOEPUTE OCh BPAIIIEHUS M B KOMaHTHOW CTPOKE BBEIUTE KOJIMYECTBO TPATyCOB, HA KOTOPOE
OyJIeT OCYIIECTBIATHCA BpallieHne (I MMOTHOCTHIO 1esibHOU (hurypbl — 360 rpamycos).

Huctpyment «JIlodt» coznaer popMy Ha OCHOBE BRIOPAHHBIX 3aMKHYTHIX ceueHuid. [locie
HaXaThus KHONIKH «JIodT» BEIOMpaiiTe MooUepeIHO HY)KHBIEC CCUCHUS U IPOorpaMma
ABTOMATHYECKH IIOCTPOUT 110 HUM 00BeKT. [1ocsie mocTpoeHus Moib30BaTelb MOKET MCHSTh
PEXHUMBI IOCTPOCHUS Tela (TIaKUH, 10 HOPMAIIU U IPYTHUe), HAXKaB HAa CTPEIIOUKY BO3JIC
00BeKTA.

«CaBur)» BBIJIABIIMBACT T€OMETPHUECKYIO (hOpMYy TT0 3aaHHOM TpaekTopuu. [locie BeiOopa
oneparuu «CaBury, BeiienuTe Gpopmy, KoTopast OyeT cMemaTthes U Hakmute «Enter», mocie
ATOTO BBIJCITUTE TPACKTOPHIO U elle pa3 Haxmute «Entery.



« «

OcranpHble Q)YHKHI/II/I B ITaHCJIN «COS}I&TB» CBsA3aHbI C MOACIMPOBAHUEM ITOJIUTOHAJIBHBIX
MOBEPXHOCTEN U MpeTHA3HAUCHBI 17151 O0Jee TITy00KOoro, MpoEeCCHOHAIBHOTO MOICIIUHT .

ITanens pEeaAaKTUPOBAHUA TCOMCTPUICCKUX TECJI

[Tocne co3nanust 6a30BBIX TPEXMEPHBIX MOJIENEH paccCMOTPUM HauboJiee 4acTo ynorpeoiseMble
GYHKIIMYM UX peJaKTUPOBaHUs, COOPaHHbBIE B OJJHOMMEHHOM MaHeNH.

«BroITAruBanue» — (QyHKIMS aHAJIOTMYHAs BbIIABIMBAHUIO B TAHENIN CO3/1aHUS
TEOMETPUUYECKUX TeJl. BRITArnBaHne NpUMEHSETCS TOJIBKO /71 3aMKHYTBIX JINHUN U CO3J1aET
TBEPAOTEIbHBIN OOBEKT.

C nomol1p0 HHCTPYMEHTa «BpluuTaHuey BBINOIHIETCS OTBEPCTHE B Tele 1o (opme
nepecekarolero ero Tena. Haueprure 1Ba nepecekaromuxcs 00beKTa 1 akTUBUPYHTE (PYHKIIUIO
«BpruuTanue». 3aTeM BbIICIUTE O0BEKT, U3 KOTOPOTO HYKHO BbIUECTh (GOPMY U HAXKMUTE
«Enter». [lanee Boiaenute nepecekatouiee ero tesno. Haxxmure «Enter». Ouenure pesynprar.
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VRN 5 - B8edume Komandy

CoznaiiTe criakxuBaHue yriia TBEpIOTENbHOT0 00beKTa ¢ MOMOUIbI0 (yHKIUHU «ConpsiKeHue 1o
KpOMKe». AKTUBUPYHTE Ty (PYHKITUIO B MAHENIU PEJAKTUPOBAHUS U MIEIKHUTE HA TPaHU,
KOTOPYIO HY)KHO cKpyriuTh. Haxxmure «Enter». B komanaHoit crpoke BeiOepute «Panuyc» u
3amaiite Bennuuny dacku. Haxmute «Entery.
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Haa CONPAXEH KN.
661 NpUHATL conpsaxenue, win [Paguyc]:
BosobHoensaeTca komaHga COMPAXKEHWEKPOMKM.
@~ CONPAKEHMEKPOMKM
X [r— Enter, 4Tobs NpuHATL conpaxenne, wau [Paguyc]:

Komanga «CeueHne» mo3BOJISET OTCEKATh MIIOCKOCTBIO YaCcTH CYIIECTBYIOIUX 00heKTOB. [locie
BBI30BA ATOI KOMaH Ibl, BEIOEpUTE OOBEKT, K KOTOPOMY OyJeT MPUMEHSThCS ceueHue. B
KOMaHJHOM CTPOKE BBl HaiiieTe HECKOJIbKO BAPMAHTOB IIPOBECHHS CEUCHHUSI.

™
A — — -— _:__@_g
“ [ HepTexd .dwg ([l 3y 2 Bogscyxber- ¥ S @

FnasHaa  Busy ma  Bcraska Bug  Ynpaen Haactpoiikn  A360 » &3 -

Cozgate Pmam Peaaktin... KoopauH... .

PucogaH...

HEEN 35| - BOcdume xomandy -

Mogene  [luctl MOAENb

X 11~ & ~| 4| | Oecamunwe~ | o BL =

Heprexl.dwg [ [ e e

Thaskaa B auns  Bcraska Bua  Ynpasnemme Bumog  Haactpoiiku

Cozpate  Pegakmi... /7 Pegaxtin... ﬁ;ﬂ KoopauH... .
4 Vam! %

PucosaH... Beibop Cnonne...
Yeprexd*® +

[=1Montaosatensckmit B JI ToHnpoBaHHbIi € kpomKkamm]

X i~ & v 4 | | Oecsmmunwie v Z0



[TpenmnonoxuM, y Bac €CTh BHIYEPUECHHBIN MPSAMOYTOJILHUK, KOTOPBIM BBl XOTHUTE 00pe3aTh
koHyc. Haxxmute B koMaHIHOM cTpoke «Ilnockuit 00beKT» U MIETKHUTE Ha MPSIMOYTOJIbHHUKE.
3areM LIEJKHUTE HA TOM YacTH KOHYCa, KOTOPast JOJIKHA OCTaThCS.

CxeMbI aBTOMOOWIIBHOM TIOPOTH U COOPYKECHHUH.
IIpoxosbHbIEe NIPOPUIN ABTOMOOUIBHBIX 10POT

[TpononpHBIi MpoduiIs aBTOMOOUIBHOM TIOPOTH BBIMOIHSIOT C YY€TOM JIaHHBIX,
MPUBEICHHBIX B TaOIUIE-CETKE, TOMEIAEMOM MO/ MPOI0JIbHBIM MPOQHIIEM U BBIITOJIHIEMOH (B
3aBUCHUMOCTH OT Ha3HAYCHHUSI JOPOTH) C pa3IudHOi Gpopmoii OOKOBHKA:

- 17151 IOPOT Ha 3aCTPOEHHON TEPPUTOPHUH - IO hopme ;

BokoBuUK ITpo10JbHOTO MPO(UIIS JOPOT HA 3aCTPOESHHOM TEPPUTOPUHU

TWn MecTHoCTU No YBNaOXKHEHNIO™ e}

crneea ©

Tun nonepeuxoro npocuns

cnpaea ®

YknoH, %e;
BEpPTUKanbHas KpuBas, M

10

MpoekTHble AaHHble

15

OtmeTka ocv goporu, M

15

OtmeTka perbeda, m

dakTuyeckue
AaHHble

Paccrosnwe, m

L 10

Muker,
9neMeHThI NnaHa,
KUNOMETpbI

20

10 L 45

A 7

20

- JUTA JOPOT Ha HE3aCTPOEHHOM TeppUTOpUH - o (popme.

BokoBuUK Tpo10JIbHOTO MPO(UIIS AOPOT Ha HE3ACTPOECHHON TEPPUTOPHH



20

CuTyaumMoHHbIK nnaH

Tun mecTHOCTU NO VERAXHEHHIO o w©

cnel [+
Tun nonepe4yHoro Ba

npogia cnpasa | o

YKpenneHue ©

10

TNeswiit YinoH, %o; anuHa, M

KOB8T

Ommerka gHa, M

15

YrpsenneHue ©

Npaseii YinoH, %e; OnuHa, M

10
180

MpoekTHble AaHHble

OTMeTa aHa, M

15

YinoH, %0, BepTMKanLHan kpuBasi, M

10

15

OTtmen@ ocu Jopomv, M

15

OtmeTka penseda, M

PakTrHeCcKUe
AaHHble

10

PaccrosHue, m

MukeT,
SNEeMEHTbI NNaHa,
KWIOMETPbI

20

10 ,.L 45 | 20
75

- JUIsl COBMELIEHHOT'0 YepTeKa IIaHa U IIPOI0JIBHOrO PO - 1o Gopme .

BbokoBuKk nana v npoA0abHOr0 MPOdUIIS AJIsi COBMELIEHHOIO YepTexKa

OTMETKa OCH NPOE3KeN 4acTy 2 m
N
Muker x
15

B 60okoBHKax, BBIMOIHIEMBIX 110 opMaM 5 U 6, TOKa3bIBAIOT:

- B rpage "CuryalunoHHbIH 1ian" - pa3BEPHYTYIO OCh JOPOTH U CUTYaIlUI0 MECTHOCTH
(HammpuMep yroJibsi M UX IPaHULIbl, BOJOTOKH, HHKEHEPHBIE CETH, IIEPECEKAEMbIE 10POTH).
I'pady "CuryaunoHHsli mian" NpUBOIAT IPU HEOOXOIUMOCTH;



- B rpage "Tum MECTHOCTH MO YBIQXKHEHUIO" - HOMEp THIIa MECTHOCTH 10 IPU3HAKaM
YBJIQKHEHUS BEPXHETO CJIOSI TPYHTA;

- B rpage "Tun nonepeyHoro npoduiis” - HOMep THIA TONEPEYHOTO MPO(UIST KOHCTPYKIIUU
3eMJISTHOT'O TI0JIOTHA;

- B rpade "YkIoH, %o, BepTUKaIbHAS KPUBasi, M" - 3JIEMEHTHI IPOSKTHOM JTMHUH: BEpTUKAJIbHbIC
KpUBbIE, IPSIMBIC, MPUBSI3KU K TUKETAM B MECTaX MEPEJIOMOB MTPOCKTHOM JIMHUU U HYJIEBBIX
TOYEK BEPTUKAJIbHBIX KPUBBIX; UHCIOBBIC 3HAUCHUS PAINYCOB U YKJIIOHOB KacaTeNbHBIX B TOUKAX
CONPSHKEHUS 3JIEMEHTOB MTPOCKTHOM JIMHUM; ITTUHBI PSIMBIX U KPUBBIX;

- Brpade "Paccrosiaue, M" - pacCTOSHUS MEX]ly TOUKaMH repesoMa (pakTHIecKor TOBEPXHOCTH
penbeda U HenpaBUIIbHBIE TUKETHI;

- B rpade "[luker, 3neMeHTHI I1aHa, KUJIOMETPBI" - IPSIMbIE M KPUBBIE TIO OCH IOPOTH, YUCIIOBBIE
3HAYCHUS JJTMH IPSIMBIX U 3JIEMEHTOB KPUBBIX; HOMEpPA IMUKETOB, YKa3aTeIu KUIIOMETPOB.

OcTanbHbIC rpa(bbl 3aII0JIHAIOT B COOTBETCTBUU C X HAMMCHOBAaHUSAMU.

[Tpu pa3menieHny MpoIoILHOTO PO Ha HECKOIBKUX JIMCTaX OOKOBUK TaOIHIIBI
JIOIIyCKAETCs BBIIOJIHATH TOJIBKO HA IIEPBOM JIUCTE.

Paboure oTMeTKM Ha MUKETAaX YKA3bIBAIOT B MECTAX mepesioMa (PaKTHIECKON MOBEPXHOCTH
penbeda U NPOSKTHOM JTMHUM KaK pa3HUIIE MEXY IPOEKTHBIMH U CYIIECTBYIOLIMMHU
OTMETKaMH.

[TpoekTHbIE OTMETKHM YKa3bIBaIOT B MECTaX MepesroMa MPOEKTHOW JTMHUM, Ha MUKETaxX WIH Yepes3
20 m. PaKkTHUYECKHE OTMETKHU peibeda yKa3bIBaIOT MO OCH JIOPOTH.

OpueHTanus npo10JbHOr0 MPOQUIIS T0JIKHA COOTBETCTBOBATH OPHUEHTAI[MM aBTOMOOMIBHBIX
JIOpOT, IPUHATOHN Ha IUIaHE.

Ha npononbsHoM npoduie aBToOMOOMIBHOMN 10POTH MOKA3bIBAIOT:

- JIMHUIO (I)B.KTPI‘-ICCKOIZ MMOBCPXHOCTHU pCHBC(I)a " JIMHUIO HpOeKTpreMOﬁ IMMOBCPXHOCTU
JOPOKHOI'O IMMOKPBITHA 1O OCHU JOPOTH U )IperfI HpOGKTHOfI JIMHUHA C COOTBETCTBYOIIINMHA
MNOACHCHHSAMU B 6OKOBI/IKC;

- IMHUM OPAMHAT OT TOUEK NEepeoMOB (PaKTHUECKOM MOBEPXHOCTH peibeda U ToUeK
COTIPSIKEHUSI 3JIEMEHTOB IPOEKTHOM JIMHUH MPOJI0JIEHOTO MPOUIIS;

- TOpHBIE BBIPAOOTKH C 0003HAYEHHEM BIAXKHOCTU M KOHCUCTeHIMH IrpyHTOB 1o [OCT 21.302 n
OTMETKaMH YpOBHs (TOpU30HTA) TPYHTOBBIX BOJI C IaTOM X 3amMepa; 0003HaYeHHs TPYHTOB I10
['OCT 21.302 unu uX HauMEHOBaHUsI, 0003HAYCHHSI TPYIIITBI TPYHTOB 110 TPYAHOCTH UX
pa3pabOTKU U TPaHUILIBI CIIOEB TPYHTOB;

- IOTIyCKAeTCs IaHHBIE 110 CIIOSM TPYHTOB Ha NMpo(uie yKa3plBaTh YCIOBHO. Y CJIOBHBIE HOMEpA


http://docs.cntd.ru/document/1200108745
http://docs.cntd.ru/document/1200108745

CJIOEB IPYHTOB Ha MpOQHIIe MOKA3bIBAIOT B KPYXKKaX TUAMETPOM 5-7 MM B COOTBETCTBUU C
JIAHHBIMU TaOJUIIBI, MPUBOIUMOH 10 popme 8 Haj OOKOBUKOM MPOI0JIBHOTO MTPOQHIIS.

Tabnuira JaHHBIX TPYHTOB

Howmep | Mpynna HauwmeHoBaHwe &
Ur3 | rpyHTa rpyHTa £
=

15 | 16 | <o)

B rpadax Tabnuiel yka3piBaroT:

- "Homep UI'D" - ycrioBHBIN HOMEP UHKEHEPHO-TEOJIOTHYECKOTO MJIEMEHTA, PUHATHIN JJIs
0003Ha4YeHHsI TPYHTA COOTBETCTBYIOIIETO HAUMEHOBAHUS U TPYIIIIHI;

- "I'pynmna rpyHTa" - 0003HaUEHUE TPYIIIBI TPYHTa B COOTBETCTBUU C KIacCH(pUKalMel TPYHTOB
10 TPYAHOCTHU pa3pabOTKU B CMETHBIX HOpMaXx.

BelI1ie mpoeKTHOM JTMHUH MTOKA3bIBAIOT:

- penepsl;

- Ha3eMHbIE U HA/I3€MHbIE HH)KEHEPHbIE KOMMYHUKAIIUU;

- HAUMEHOBAHUA TPOECKTUPYEMBIX UCKYCCTBEHHBIX COOPYKEHU;

- TPAHCIIOPTHBIC PA3BA3KH, [ICPECCUCHUA U IPUMBIKAHU A
- HEPEE3 bl YEPE3 KECJICIHOAOPOKHBIC ITYTHU,

- HaropHbI€ U BOJOOTBOJAHBIC KaHABBI, C6POCI)I BOJbI,
- BOJIOpa3/iebHbIC 1aMOBI,
- MIONMKETHbIE padoure OTMETKH HACBINU U B TOUKAX MeperoMa Mpoa0IbHOr0 Ipoduis;

- paboumie OTMETKHM HACBIITM OTHOCUTEIHLHO HHTEPIIOIMPOBAHHON TOBEPXHOCTH pebeda Ha
aBTOMOOMJIBHBIX JI0pOTax MpHU PEeKOHCTPYKIIHH.

Hwke npoeKTHOM TMHUY MOKa3bIBAOT:

- IOMIMKETHBIE pabodre OTMETKH BBIEMKH U B TOUKAX TepernoMa MpoA0IbHOro mpodums (mpu
HEOOXOIMMOCTH);



- paboumne OTMETKH BBIEMKH OTHOCHTEIHHO JJMHUH WHTEPIIOTUPOBAHHON MTOBEPXHOCTHU pelbeda
Ha aBTOMOOMJIBHBIX AOPOrax MpU PeKOHCTPYKIINH;

- IPOEKTUPYEMbIE€ UCKYCCTBEHHbBIE COOPY>KEHHUS C yKa3aHUEM OTMETOK YPOBHsI (TOPU30HTOB)
BOJIbI;

- HAUMEHOBAHUs CYIECTBYIOIIMUX UCKYCCTBEHHBIX COOPYKCHUM;
- CYLIECTBYIOILME U IIPOCKTUPYEMBIE IIOIIOPHBIE CTEHBI U yIEPKUBAIOIINE COOPYKECHMUS,
IIEPECEKAEMBIE ITOJ3EMHbIE NHKCHEPHbIE KOMMYHHMKALUH, 3a HCKJIIFOUEHUEM J10KICITPUEMHBIX
IIPUCOEITUHEHMUI;
- TUHUM OPJAMHAT OT TOYEK MEPETOMOB MPOAOIBHOTO MPOPUIIS;
- HOMEpa IIUKETOB, 3JIEMEHTHI IIJIaHA, YKA3aTEIN KUIOMETPOB.

Ha coBmelieHHOM uepTesxe I1aHa v MpoA0JIbHOrO MpoguiIs aBTOMOOUIBHOM JOPOTH Ha

IIPOJIOJIBHOM IIPO(HUIIE II0KA3bIBAIOT:

- TUHAN (PAKTUIECKOH MOBEPXHOCTH peibeda U MPOSKTUPYEMON TTOBEPXHOCTH TOPOIKHOTO
IIOKPBITHUSA 110 OCH JOPOTH WM APYTOM MPOEKTHOM JIMHUU;

- TOpHBIE BBIPAOOTKH € yueToMm TpeboBaHuii 7.4;

- HIPOCKTHUPYCMbIC UCKYCCTBCHHBIC COOPYKCHHUA C YKa3aHUEM OTMETOK YPOBHS (FOpI/ISOHTOB)
BOJbI.

Bplle npoeKkTHOM TMHUY TOKa3bIBAIOT:

- JINHUM OPAMHAT OT TOYEK COIPSKEHUS HIEMEHTOB IPOEKTHON JIMHUU C YKa3aHUEM PaCCTOSTHUN
710 ONVOKaIIMX MUKETOB, BEIMYMH YKJIOHOB, IPOEKTHBIX OTMETOK B 3THX TOYKAX M PaJlnycoB
BEPTUKAIBHBIX KPUBBIX;

- 3HAYCHU YKIIOHOB HAa Y4aCTKaX C MIOCTOAHHBIM YKJIOHOM U JJIMHY 3THUX YYaCTKOB,

- JIMHUU OpAWHAT OT TOYCK C HYJICBBIM 3HAYCHUEM KPUBHU3HLBI C YKAa3aHUCM paCCTOSIHl/If/'I J0
OIMKANIINX ITHKETOB U MMPOCKTHBIX OTMETOK B 3TUX TOYKaAX.

Hrke npoeKTHON TMHUY MOKa3bIBAOT:
- TIUKETBHI;

- (pakTHUECKHE U TPOEKTHBIE OTMETKH MPOIOIBHOTO MPO(UIIS 110 OCH NMPOE3kKeH YacTu HITU
JPYroi MPOEKTHOW JTUHUH.

[Tpumep odopmileHHsI COBMELIEHHOTO YepTexka IIaHa U MPOI0JIbHOTO Mpoduiisi aBTOMOOUIBLHON

JIOpOTY Ha HE3aCTPOCHHOM TEppPUTOPUHU NIpHUBENEH Ha pucyHke /1.1 (mpunoxenue [1).

[Tpu GONBIIIOM YHCIIE TUTFOCOBBIX TOUEK MEXIY OTACIbHBIMH MUKETAMH Ha TPOJAO0THHOM
npoduie MoMenarT TaOJIUITy BRIHOCKH OTMETOK U paccTostHui o hopme 9. I'padbr Tabautibt



3aI10JHAOT B COOTBECTCTBUH C X HAMMCHOBAHUAMMU.

Tabnuiia OTMETOK M pacCTOSIHUN
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[Tpumep opopmiteHHs TPOAOITBHOTO MPO(UIS ABTOMOOUIIFHOM TOPOTH HAa HE3aCTPOSHHON
TEPPUTOPHH, BHITIOJIHEHHOTO 0€3 COBMEIICHNUS C TUIAHOM, IpUBe/ieH Ha pucyHke E. 1
(mpunoxenue E).

HpO}_IO.TIbHLIe l'lpO(l)I/I.]'[I/I BOI0OOTBOAHBLIX H HATOPHBIX KaHaB
Ha MpoaOJIbHOM HpO(l)I/IJ'Ie BOAOOTBOAHBIX U HAN'OPHBIX KaHAB IMOKA3bIBAIOT:

- IMHUIO (PaKTUYECKOM MOBEPXHOCTH peibeda v MPOEKTHYIO JIMHUIO JTHA [10 OCU KaHaBBI C
OpIMHATaMH OT TOYEK IIEPEIOMOB;

- MPOEKTUPYEMbIE HCKYCCTBEHHBIE COOPYKEHUS;
- 1aMOBI;

- MH)KEHEPHbIE CeTH M KOMMYHHKAIUH;

- MecTa BBITYCKOB KaHaB Ha MTOBEPXHOCTH;

- pabouymne OTMETKHU KaHaB;

- IIUKETHI.

[Tox mpooapHBIM MTpodUIEM BOJOOTBOAHBIX U HATOPHBIX KaHAB MOMEMIAIOT TaOJINIY-CETKY C
60okoBuKOM 110 hopme 10.

BbokoBuUK Mpo10pHOTO MPO(UIIS BOLOOTBOJHBIX U HATOPHBIX KaHAB
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Fpa(bLI Ta6J'II/II_IBI 3aI10JIHAIOT B COOTBCTCTBHMH C UX HAMMCHOBAHUAMMU.

[TpomonbHBI TPOGIITE BOJOOTBOIHBIX M HATOPHBIX KaHAB MPH HEOOXOAMMOCTH JOTIOTHSIOT
CXEMOM JJOPOT'Y ¢ HAHECEHHBIMU BOJIOOTBOIHBIMU COOpYKeHUsAMU. CXeMy NPUBOAAT B rpade ¢
M3MEHEHHBIM HauMeHOBaHHeM "Cxema KaHaBbl U PACCTOSIHUE OT OCH JIOPOTH JI0 OCH KaHaBhl'",
BbIcOTa rpadsl - 20 MM.

IHonepeunsbie NpoduIu ABTOMOOUIBHBIX 10POT
[Tonepeunslit mpodhuIb 3eMISHOTO MOJI0THA aBTOMOOMIEHOM TOPOTH BBIMOTHSIOT C Y4€TOM
JIAHHBIX, PUBEJICHHBIX B TAOJIUIE-CETKE, TOMeIIaeMoi o mpodusieM. BokoBUK TaOIHIIBI

BBIMIOJHSIOT 110 hopme 11.

bokoBuk MOMIEePpeUYHOT O HpO(bI/IJ'IH 3CMJISIHOT'O ITOJIOTHA
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[Ipu pasmenieHNN HA TUCTE ABYX MOIMEPEUHbIX Mpoduieii u 6omnee OOKOBUK TAOIHUIIBI
JOITYCKAeTCsl HAHOCUTH TOJIBKO Y TIEPBOTO MOMEPEUHOTO MPOIIIS.



HonepeqHHe HpO(bI/IJII/I aBTOMOGI/IJII:HLIX AO0POT BBIIMOJHAKOT MO HAIIPABJICHUTIO BO3paCTaHUA
yKa3zaTeJIed MIUKETOB, AJIA TOPOT Ha 3aCTPOCHHON TEPPUTOPHUH (TIPU OTCYTCTBUM yKa3aTesei
HI/IKCTOB) - CJICBA HANIpaBO B COOTBCTCTBUU C IIJIAHOM.

Ha nonepeunom npoduiie 3eMIsSHOTO MOJI0THA ABTOMOOMIIBHOM IOpOTH Ha HE3aCTPOCHHON
TEPPUTOPHUU U TIOIBE3IHBIX JIOPOT MOKA3bIBAIOT:

- OCh IPOEKTHUPYEMOT0 3EMIISIHOTO II0JIOTHA (IIPU PEKOHCTPYKLIUU, KPOME TOTO, - OCh
CYLIECTBYIOILET0 3¢MJITHOTO I10JIOTHA);

- IMHUIO (PaKTUYECKOM MOBEPXHOCTH peibeda U TUHUU OPIMHAT OT TOUYEK €€ MEPETOMOB;

- KOHTYpPBI IPOEKTUPYEMOI'0 3€MJIIHOT'O [T0JIOTHA M BOJIOOTBOIHBIX COOPYKEHUH, TIMHUU
OpAMHAT OT TOYEK MX IEPEIOMOB (IIPU PEKOHCTPYKLUHU, KPOME TOTO, - KOHTYP CYIIECTBYIOLIETO
3€MJISIHOTO 110JIOTHA);

- KOHTYp MPOEKTUPYEMOIl TOBEPXHOCTH JIOPOKHOTO MOKPHITHS U OTMETKH YPOBHEH (BBICOTHI,
[IyOUHBI) B TOYKAX €€ MEePeIOMOB;

- KOHTYp CPE3KH IUIOAOPOJHOTO €104, yAalleHus Top¢a, HENPUTOAHOIO TPYHTA;

- MH)KEHEPHbIE KOMMYHUKAIIUU, NX 0003HAYeHHEe, HANMEHOBAaHUE M OTMETKU YPOBHEM, Ha
KOTOPBIX OHU TIPOJIOKEHBI (TP HEOOXOAMMOCTH ),

- TOpHBIE BBIPAOOTKH (IIPH HEOOXOIUMOCTH) C YU€TOM TpeOOBaHUH ;
- TPaHUILY TOJIOCHI OTBOJIA 3E€MEITh;

- IPUBSI3KY MONEPEYHOr0 MPOPHIIS K MUKETY.
Ha nonepeunom npocguiie 3eMISIHOTO 110JIOTHA HAa 3aCTPOCHHOIN TEPPUTOPUU, KPOME
NIEPEYUCIIEHHOTO I10Ka3bIBAIOT:

- "KpacHy0" JINHUIO;
- paboume OTMETKH 3eMJISTHOTO TTOJIOTHA (TIpY HEOOXOAMMOCTH).

Han GokoBHKOM moOmepedHbIX Mpoduied, NPUBS3aHHBIX K KOHKPETHOMY MUKETaXKHOMY

IMMOJIOKCHHIO, IIPUBOJAT YN CIIOBBIC 3HAUCHUA HHOHI&I[Cﬁ TONEPCUHBIX CCUCHMI: HACBIIICH ,

BBIEMOK , KaHaB , KIOBETOB  , CPe3KH TIpyHTa  , OAQHKETOB  C YyKa3aHHEM
0003HaYEHHI TPYII CJIOEB TPYHTA B COOTBETCTBUU C KJIacCHU(UKAIMEH IO TPYAHOCTH
pa3paboTKu.
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JIutepartypa

OCHOBHBIC HCTOYHHUKU:

1. Nnxenepnas rpaduka: yueonuk / B.I1.Kynukos,A.B.Ky3una.-5¢ nzn.-M:, DOPYM:
NHOPA-M,2017.

JIOTIOTHUTETbHBIE HCTOYHUKU:
1. UnxenepHas rpaduxa. MammHOCTpOUTENbHOE 4YepueHue: yueOHuK/ A.A.

Yexmapen.- Mocka: UHDA-M, 2023.-396 c.-(Cpennee npodeccuoHaIbHOE
oOpa3oBaHue).



