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IMosicuuTeILHAS 3aIMCKA

[TpakTudeckast pabota 00y4yarOUIMXCcs - OJUH U3 BAKHEUIITUX SJIEMEHTOB PUOOPETCHIS
3HaHWH, yMEHUW, HaBbIKOB. OHAa BO MHOI'OM 3aBUCHUT OT MAacTEpPCTBA MPENOAABaTENs: HANTH
[JIaBHOE, BBIJICNIUTH €r'0, 1aTh aHAJIU3 - COCTABHbIE YAaCTH CAMOCTOSATEIbHON pabOThl 00yYaOINXCA.

Hacrosmee meronuueckoe mocodue cocTout u3 159 mpaktuueckux padoT mo yueOHOW TUCIUTUINHE
OI1.01«Huxenepnas rpaduka» must crerpansaoct 23.02.03 «TexHuueckoe 00CIyKUBaHUE U PEMOHT

aBTOMOOMJIBHOI'O TpaHCIIopTa»

Kaxxnas paboTa paccunTaHa Ha pa3HOE KOJIMYECTBO YPOKOB.

[TpakTueckue paboThl o qucruruinie «MHxeHepHas rpaduka » npegHa3HadeHbl s
3aKpeIJICHHs TEOPETUUECKUX 3HAHUN yYaIIUXCS U MPAKTUKONW N300payeHHs pa3TuIHbIX
MIPOCTPAHCTBEHHBIX ()OPM Ha IJIOCKOCTH, KOTOPHIE MOTYT OBITh UCIIOJIb30BaHbI B OyayIIeit
MPaKTUYECKON JesATeIbHOCTH. MeToArnYecKue peKOMEHAAINH JaI0T BO3MOKHOCTh CTYICHTaM
U3YYUTh METOJIbI U YT OTOOPAXKEHUS MPOCTPAHCTBEHHBIX 0OpPA30B HA IMIIOCKOM YEpTekKe U MPH
3TOM PabOTaTh C PA3IUYHON JUTEPATYPON U METOTUUECKHUMHU TOCOOUSIMHU.

['maBHas 3amava JaHHBIX METOJAMYECKUX PEKOMEHIAIMK — IMOMOYb CTYJIEHTaM YBS3aTh
M3y4YeHue OOIIUX MPHUHIUMIIOB CO3/IaHUS YepTeka M MX MPAKTHYECKOE MPUMEHEHHE MPHU PElICHUU
BOIPOCOB MPOPECCUOHATBHON AESITETFHOCTH.

TpeboBaHuUsI 110 BRIMOJTHEHUIO MTPAKTUYECKUX PabOT:

[lepen BbIMOTHEHWEM TPAKTUYECKOW pPaOOTBI CTYACHTHI JOJKHBI TOBTOPUTH MaTepual,
OTHOCAIIUNCS K Teme paboThl. [lo kaxmoil 070Ky MpakTUUECKUX paldoT CTYACHTHI OPOPMIISIOT
rpaduyeckyro paboTy, [UIsl BBIMOJTHEHHUS KOTOPOH HEOOXOIMMO XOpPOIIO BIaJAETh 3HAHHUSIMH,

MOJIYYCHHBIMU Ha TCOPCTUICCKUX 3aHATUAX.



IlepeueHsb MpakTHYECKUX PadoOT
OI1.01 «H:keHepHasi rpaguka»

HaumeHoBaHue TeMblI Ne Tema npakTuyeckoil padoTbl Koua-
NPOrpamMMbl n/n BO
4yacoB
Tema 1.1 OcHOBHbBIE CBeleHHSA 2-7 | Cranpaptel ECKJI. ®opmartsl yepTesxeit. 6
1o 0opMJIEHH IO YepTexKel OcHosHuble uHUU yepTexa. pudt
YEPTEIKHBIN.
Tema 1.2. UepTexxnnrit mpudt n | 8-14 | CpeaeHus o mpudTax 4epTeKHBIX. 6
BBINOJIHEHH e HAANMUCEH Ha CooTHOLIEHUS pa3MEPOB YEPTEKHBIX
yeprexax mpudToB. Brinonnenue Ha popmare
HAJIITUCH YEePTEKHBIM MIPHUPTOM
Tema 1.3.0cHoBHbIE IPaBUJIA 15- | Bunsl pazmepos. [IpaBuna naneceHus 7
HaHeCceHHUs pa3MepoB. 21 | pa3MepoB Ha UepTEKAX.
Tema 1.4.'eomeTpuyeckue 22- | Iloctpoenue u 0603HaYEHUE YKIOHA U 7
NMOCTPOEHHS M PUEMbI 29 | KoHyCHOCTH. [IpueMbl OCTPOCHHS,
BbIYCPUYUBAHUA KOHTypOB HU3MCPCHHA U OCJICHUA YTIJIOB, ACJICHUC
OTPE3KOB MPAMBIX U OKPYKHOCTEH.
ConpsikeHue JIMHUM.
Tema 2.1.IpoenpoBanue 30- | Obmue cBeneHUs O BUIAX 9
ToukH. KomruiekcHblii yeprex 38 | mpoeunpoBaHUs UCTIOIb3YEMBIX B
TOYKH. HAYepTaTEIbHON T€OMETPHUH.
OpToroHajbHbIe MPOEKIIMH TOUKHU U
MOJIy4eHUE KOMIUIEKCHOTO YepTexka
TOYKH.
Tema 2.2.IIpoenpoBanue 39- | IIpoenupoBanue OTpe3Ka MPsSMOM Ha 9
O0Tpe3Ka NPSAMOM JIMHHH. 47 | MIOCKOCTH MPOEKLHUH.
Tema 2.3.1IpoenupoBanue 48- | N300pakeHne TUIOCKOCTH Ha 9
IJIOCKOCTH. 56 | KOMIUIEKCHOM YepTexKe.
Tema 2.4.AkcoHOMeTpUYECKHE 57- | OOume cBeeHUsI 00 aKCOHOMETPUUYECKUX 9
NPOEeKIHH. 66 | mpoekuusax. M3omerpuyeckas ,
(bpOHTAIBHO N30METPUYECKas 1
JUMEeTpUYecKast MPOeKLIUN
T€OMETPHUYECKUX TElL.
Tema 2.5.IIpoennpoBanue 67- | Onpenenenre NOBEPXHOCTEH Ted. 9
reoMeTpuYecKuX TeJI . 75 | [TocTpoeHne KOMIUIEKCHBIX YepTeKen
IPYIIIBI FEOMETPUUECKUX Tell.
[TocTpoeHre KOMIUIEKCHBIX YepTeKeH
npoekuuu Mozenen. Iloctpoenue Tpersei
MIPOEKITUH T10 IBYM 3aJaHHBIM
AKCOHOMETPUUECKUM MPOEKIUIM
MoJeNen
Tema 2.6. Ceuenne 77- | Ionsatue o ceueHnu. CriocoObl MOCTPOCHUS 6

Fr¢eOMECTPUICCKUX TEJ

mwiockux cedenuil. [loctpoenne




IJIOCKOCTAMMU

83

KOMIUIEKCHBIX YEepPTEeXKEH YCEeUEHHBIX
IIOBEPXHOCTEM.

Tema 2.7. B3aumHoe 84- | CriocoObl HaXOXKICHUS JIMHUI TIepecedeHHs
nepeceyeHue MOBEPXHOCTel Tes 90 | mnmepexona. [lepeceuenne moBepxHOCTEH
Tema 2.8.11poexkuun Mojaeei 91- | Ananus reoMeTpuuecKkoi Gopmbl

95 | moxenu. IlocTpoeHrEe KOMITIEKCHBIX
yepTexKen Moieei

Tema 3.1.0cHoBHBIE MoJI0keHus1 | 96- | MamImHOCTPOUTENBHBINA YEPTEK, €To

KOHCTPYKTOPCKOI, 97 | naznauenue. Boimonnenue pabouyero

TEXHOJIOTHYeCKOM M APYrou yepreka getany. Buapsl uznenui u

HOPMATHBHOM JIOKYMEHTAIUN KOHCTPYKTOPCKHX IOKYMEHTOB.
Brimonnenue pabouero ueprexa JeTaiu.

Tema 3.2.M300pakeHus, 98- | Bunpl: Ha3HAaueHUE, Ki1accuukams,

pa3pe3bl u ceueHusi Ha yeprexax | 101 | pacnonoxenne u 0003HaYEHNUE OCHOBHBIX,
MECTHBIX U JIOTIOJIHUTEIIbHBIX BUJIOB.
N3o0paxenue neraau B OCHOBHBIX U
JIOTIOJTHUTEIIbHBIX BUJIAX.

Tema 3.3. Pe3n0a, pe3b0oBbIe 102- | OcHOBHBIE CBEICHUS O pe3bOE.

u31esusl. 105 | Knaccuduxamnus pe3nbd. M3o0paxenue
pe3b0 M pe3bOOBBIX COCTMHCHHIA.

Tema 3.4.9ckn3bl gerajie u 106- | dopma geranu U ee JIIEMEHTHI.

paGouue YepTexKu. 109 | I'padmueckas U TEKCTOBAs 9acTh YePTEKaA.
Ha3znauenwue scku3a u pabodero ueprexa
neranmu. [lopsaok W mocieaoBaTeIbHOCTh
UX BBITTOJIHCHHSI.

Tema 3.5.Pa3beMHbIe 1 110- | BoruepuuBanue 60JATOBOTO, MIMUIEYHOTO,

Hepa3beMHbIe COeTHHEeHUs! 113 | BUHTOBOTO ¥ CBAPHOTO COEMHEHHHA

aAerasen JIeTaJICH.

Tema 3.6.3y0uaTble nepeaaun 114- | OcHOBHBIE BHJIBI ITEpEIAY.

117 | KoHCTpYKTHUBHBIE Pa3HOBUIHOCTH
3yOuaThIx Kojec. M300paxenue
3ybuaroro kosueca. OCHOBHBIE BH/IbI
nepenad. KoHCTpyKkTHBHBIE
Pa3HOBUIHOCTH 3yOUaThIX KOJIEC.
N3ob6paxxkenue 3ydbuaroro komueca.
VYcoBHbIE H300paKeHUs
HWIMHAPUYECKON, KOHUYECKON 1
yepBsuHoi nepenaun no ['OCTy.
N3o6pakeHne MIIHHIPUIECKOM,
KOHHYECKOM M YepBSIYHON NepeadH.

Tema 3.7.001me cBeaeHus 00 118- | Yepresx oOIiero Bu/a, €ro Ha3HAYCHUE U
U3/JeJUSAX M COCTABJIEHUH 120 | conepxanue. COOpOUHBIN YepTex
cOOpPOYHBIX YepTekKel Brinosnnenue cOOpovHOro yeprexa.
Tema 3.8./letanupoBanue 121- | [eranupoBaHue cOOpPOYHOIO YepTexKa:
cOOPOYHOI0 YepTexa 123 | BemonHEHUE pabounx dyepTexen

OTJENBHBIX JeTalel, MPOCTaHOBKA
pa3MepoB C y4EeTOM TEXHOJIOTUH
W3TOTOBIIEHHUSI, IIEPOXOBATOCTU
MOBEpXHOCTU. BrlmosnHeHnue pabouero




gyepTexa JeTallH.

Tema 4.1.YUtenue u BpinogHenne | 124- | Tumbl cxeM B 3aBUCUMOCTH OT OCHOBHOT'O 6
yepTeKeil U cxeM Mo 130 | naznauenus. OOuIMe cBeIEHUS O CXeMax.
CHeNHAJIbHOCTH. N300pakeHne cxem.
Tema 5.1.0cHOBBI 130- | OGuiue cBeeHUS O CTPOUTEITHLHOM 12
CTpoMTeIbHOM rpadukmn 141 | yepuenun. Crangapt CIIJIC Ocobennoctu

0(hopMIIEHHS CTPOUTENBHBIX YEPTEKEH.
Ueprexu 31anuil: dacaj, TUIaHbl, pa3pessl

Tema 6.1.IIporpamma 142- | I'paduueckue Gopmbl IpeacTaBICHUS 19
KOMIIAC. OcHoBHble cBefeHust | -159 | undopmanuu. [Takersr mporpaMmMHOTO

# Bo3MOxkHOCTH. [lopsinok u oOecnieuenns cucreMsl KOMITAC.
N0CJ1e10BATEIbHOCTh PadoThI ¢ OCHOBHBIE CBEJICHUSI U BO3MOXXHOCTH
cucremoit KOMIIAC KOMIIACa. Untepdeiic cucteMsl

KOMIIAC. ITocnenoBaTeabHOCTb,
MOPSIIOK pabOTHI HA KOMITBIOTEPE €
cuctemort KOMIIAC

HUTOI'O | 159

;
Tema 1.1 OcHOBHBIE CBeAeHNS 110 0(DOPMJICHHIO YepTeKeil
Memoouueckue pekomenoayuu '
[Tpuctynas K U3y4eHUIO TEMbI, HEOOXOJUMO YCBOUTH COBPEMEHHBIE YCIOBUS
pa3pabOTKU U IPUMEHEHUS B IPOU3BOJICTBE MPOEKTHON JOKYMEHTAIUH - YEPTEXKEH,
CXEM U TEKCTOBBIX JTOKYMEHTOB — OJMH U3 OCHOBHBIX TPEOOBaHUH SBISETCS
€IMHO00pa3HOE U MpaBMWIIbHOE 0(hOpMIICHHE YePTEKEW U TEKCTOBBIX JOKYMEHTOB, YTO 00JIerdaeT
UX BBIIOJIHEHUE U YTCHHE.
N3yunTh rocyiapcTBEHHbIE CTAHIAPTHI HA COCTaBJICHHUE U OPOPMIIEHHE YEPTEKEH.
Heo6xo1nuMo Takke U3y4uTh COCTABIISIOIINE KOHCTPYKTOPCKON JOKYMEHTAIUH,
(dbopMaThl yepTeKe 1 OCHOBHYIO HAJIIIUCh, MAcIITao.
Cooepircanue memoi: I'ocynapcreernsle cranaaptsl I'OCTo1. Bunbl
KOHCTPYKTOPCKOM JTOKYMEHTALMK: OPUTUHAIIbI, TOAJIMHHUKY, KOUH. PopMaThl
yeprexxeid [OCT 2.301 — 68, ocnosnast Hagnuck ['OCT 2.104-68. IToustue macmtad u
IPEJICTaBICHUE O YUCIOBOM U JIMHEHHOM MaciiTade. M3yunTs JIMHUYU YepTeka U UX IPUMEHEHHE
Ha IIPAKTHUKE.
1. CTAHJAPTBHI O®OPMJIEHN S YEPTEXEN

[Tepssie ctannaptel (I'OCT), KOTOpBIE MBI PACCMOTPUM, — 3TO CTAHAAPTHI OPOPMIICHUS
yeprexeid. K opopmnenuto ueprexxeir MOKHO OTHECTH (hOpMaThl, OCHOBHYIO HAAMHUCH, JINHUH,
mpudThI, MacITaOBbI.

1.1. DPOPMATEI

(I)OpMaTOM YCPTCKHOT'O JIMCTA HA3BIBACTCA pa3MCpP JIUCTA, HAa KOTOPOM BLIITOJHACTCA
JAHHBIN YCPTEIK WK APYTHUC KOHCTPYKTOPCKUEC JOKYMCHTHI.

I'OCT 2.301-68 ycraHaBnuBaeT MsTh OCHOBHBIX U Psi/l JOTIOJTHUTEIBHBIX opMaToB. Psij
OCHOBHBIX (hopMaToB npuBeeH B Ta0d. 1.

Tabmura 1



O6o3nauenue dpopmara Pa3mepsl cropon hopmara, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
Ad 210x297

[Toste hopmata, Ha KOTOPOM pazMeNIarOT H300paKeHUs JeTalieH, MPUOOPOB,
reoMeTpUYECKUe MOCTPOCHUS WM TEKCT, OrpaHUYUBaeTCs paMKoil. Pamky npoBoasaT Ha
paccTosHuu 20 MM OT JIEBOM CTOPOHBI U HA PACCTOSHUU SMM OT BepXHeH, HUXKHEN U MTpaBoi
cropoH opmara. [Tone 20 MM npeHA3HAYCHO IS MOAIIUBKY YepTexkeit. B coorBerctBum ¢ [OCT
2.109.68 B mpaBoM HIKHEM YTy paciioyiaraloT OCHOBHYIO Haanuck. Ha gopmare A4 ocHOBHYIO
Ha/IIIUCh PacIoaraloT TOJIbKO BJIOJIb KOPOTKOM cTopoHsl hopmaTta (puc.1.1).

®opma u conepxkanue ocHoBHOM Haanucu (I'OCT 2.104-68) npuBenens! Ha puc 1.2. B
rpadax Ha MPOU3BOJICTBE YKA3bIBAIOT:

1 — nammeHoBaHue u3aenus; 2 — ero obo3Hauenue (mmdp); 3 — MaTepuan u3aenus; 4 — IuTepy,
MPUCBOCHHYIO IAaHHOMY JOKYMEHTY; 5 — Maccy uznenus; 6 — Macmrad; 7 — HOpsSAKOBBIA HOMEP
nucTa (Ha TOKYMEHTAX, COCTABJISIFOIIUX OJIUH JIMCT, rpada He 3aroHsIeTCs); 8 — 00IIee KOJTHIECTBO
JUCTOB JJOKYMEHTOB; 9 — HAaMMEHOBaHHUe U HOMeEp nipeanpusatus; 10 — xapakrep paboThI
(pa3paboTait, mpoBepui U T.11.); 11 — pamuium U, MOAMMUCABIIUX JOKYMEHT; 12 — MOAMUCH ITHX
mun; 13 — naty moxkymenta; 14...18 — 310 rpadsl TaOIUIBEI H3MECHCHHM.

B yueOHoM 3aBeneHnu B rpadax ocHOBHOM Haanucu (puc 1.3) yka3piBatot: 1—
HaUMEHOBAaHUE YepTexka; 2 — 0003HaUEHHE YepTexa, KOTOPOE BKIIOYAET KypC U CEMECTP, HOMEP
3a/laHusl 1 HOMEP BapuaHTa B IBy3HaYHOM IIPEJICTABICHUH; 7, 8 — HOMED JIMCTa U KOJINYECTBO
TUCTOB; 9 — HauMeHoBaHue yueOHoro 3aBefeHus; 10 — mocnenoBarensHo “Pazpaboran’,
“ITpoBepmi”; 11 — pamunuu cTyqeHTa u npenojaasatens; 12 — ux noanucu; 13 —aaty UCHOIHEHUS
u nnpoBepku. OcTrasibHble Tpadbl B y4eOHBIX YepTeKax HE 3aNOTHSIOTCS.
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/T Macca | Macumap)

Ui/l V° doxim | Tiodn Vamal

Yeomun | Hbarob /] UHUY J 77

llpob /lempot

Juom | Aucmob

WTA kagH v 9
zpunna Tmba

Puc. 1.3
1.2. MACILITABBI

MacmTaboM Ha3bIBa€TCSl OTHOLICHUE JIMHEHHBIX pa3MepOB H300paKSHHUS, BBITOJTHEHHOTO
Ha yepTexe 0e3 HCKaXKEHUH, K ero JelCTBUTENbHBIM pa3MepaM. M300paxeHne MoXeT ObITh 1JaHO B
HaTypaJIbHYIO BEIMUUHY, ObITh yBeINYEHHBIM WM yMeHbIIeHHBIM. ['OCT 2.302-68 pexomeHyer
BBIOMPATHh MACIITA0bI U3 CJIEAYIOLIETO Psa:

Macmrab HarypanbHbii 1:1.

Macmabsr ymenbmenuns — 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:40; 1:50;1:75; 1:100; 1:200;
1:400; 1:500; 1:800; 1:1000.

Macmraber yBenmmuenus — 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1.

Macirad, yka3aHHbIN B peJHA3HAYEHHOH /17151 Hero rpade OCHOBHOM HAJAINUCH, TOKEH
ob6o3Havarbes 1o tumy 1:1; 1:2; 2:1 u T.71., B OCTaNbHBIX CIydasix, T.€. B HAJMUCSIX Ha TOJe
yepTexka, ¢ OykBoil M, Hanpumep: M 1:1; M 1:2; M 2:1 u T. 1.

1.3. IMHWU YEPTEXA

JlvHMM yepTexa TOJDKHBI UMETh HAU€PTaHUE B COOTBETCTBUH ¢ UX HazHadyeHHueM 1o [OCT
2.303-68. TonmuHa CIJIONTHOW OCHOBHOM TMHUM JTOJKHA ObITh B ipeaenax 0,6...1,5 mMm. OHa
BBIOMPACTCS B 3aBUCUMOCTH OT BEJTMYHUHBI U CIIOKHOCTH N300paXKCHHSI, a TAKXKE OT pa3MEpPOB
yepTeka. TommuHa TMHUIA OTHOTO THIA JOJKHA OBITH OJIMHAKOBA I BCeX M300pakeHu! Ha
JAaHHOM YepTe)ke, BhIUepUUBAEMbIX B OJIMHAKOBOM MaciiTabe.

OcHOBHBIE TaHHBIE O JIMHUSIX MTPUBEIEHBI B TA0I.2.

Ta0muma 2

HaqepTaHI/Ie 1 TOJIIWMHA
HaumenoBanue JINHUM 110 OTHOILIEHUIO OCHOBHOC Ha3HAYCHUE

K TOJIIIAHE OCHOBHOW JIMHUU




CruromHas

TOJICTass OCHOBHasA

S=0,6...1,5

JIuHMs BUIMMOTO KOHTYpa

Cruromsas ToOHKas

OT1 S/3 g0 S/2

JIuHuu pa3MepHbIE U
BBIHOCHBIE
JIuHUM MITPUXOBKH

JIMHUM-BBIHOCKU

M

CnomHas JIuauu oOpbIBa
Ot S/3 no S/2
BOJIHUCTAs JIuHuu pasrpaHu4eHUs
BUJIA U pa3pesa
_ 2.8 y)
[IITpuxoBas - JInHMM HEBUIMMOTO
KOHTYpa
OT S/3 fo S/2 P
~5..28
[ITpuxnyHKTUpPHAS ' _ ' . = JIunuu ocesbie U
O1S/3 0o S/2 LIEHTPOBBIE
PazomknyTas 8. 20 Jluanu 0603HAYCHUS
— -

pa3pe30B U CEUCHUH




Bonpocwt ona camonposepku:

1. Yto Takoe I'OCT?

2. Kakue ¢opmatsl yepTexeil Bol 3HaeTe?

3. Kak BBIITOJIHSETCS OCHOBHAS HAITMChH?

4. Kak mpuMeHsoT MacuTad Ha ueprexe?

5. I'ne ucnonp3yroT JMHUA HEBUJIUMOTO KOHTYpa?
6. KakoBa Tonmuna JuHUHA cruba Ha pa3BépTKax?

Tema 1.2 YepTé:kHblii LIPpU(T 1 BHINOJIHEHHE HAANIKMCEIl HA YepTeke
Memoouueckue pekomenoayuu:
PackpriBas nannyto temy Heooxoaumo o3HakoMuThesi ¢ [OCT 2.304-81. oTMeTuTh
pa3Mepbl IPOMUCHBIX U CTPOYHBIX OYKB.
Cooeporcanue memoi: Yepréxupie mipuThl U HAANMKUCH HA YyepTexax. [Iponuchbie
OyKBBI, CTpOUHBIE OYKBBI, apabckue uudpsl (Tun b), BeIOTHEHUE HAITUCEH.

UepTekHble PUQPTHI, TIPUMEHSEMBbIC JUISI HAHSCSHUS BCEX HAJMKCEH HA YePTEekKaX U IPYTHX
TEXHUYECKUX JIOKyMeHTax, ycraHosieHsl o 'OCT 2.304-81.
Pazmep mipudra h onpenensercs BEICOTOM MPOMUCHBIX OYKB, MM.: 2,5; 3.5; 5; 7; 10; 14; 20; 28; 40.
Haubonee ynorpedurenbubie pasmeps! mpudra ot 3.5 1010.
YcTaHaBIMBAKOTCA ClIeAyIONIHe TN mpudra: A - 63 HaKJIOHA U ¢ HAKIIOHOM, a TaKKe THITl b —
0e3 HaKJIOHA U C HaKJIOHOM. Bce Hanmucu B rpadudeckux paboTax JaHHOTO Kypca OyayT
BBITIONHATRCS mpUdTOM b ¢ HakimonoMm 75° (puc. 1.4).
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Tema 1.3 OcHOBHbIE IPaBUJIa HAHECEHHUS] PA3MePOB HA YepTexe

Memoouueckue pekomenoauuu:

JlanHas TeMa sBIIAETCS OJJHOM U3 KIIFOYEBBIX TeM Kypca. [Ipu ee uzyuenun
HE00X0/IMMO YCBOMTh OCHOBHBIE NpaBUJIa HAHECEHHsI Pa3MEPOB Ha UepTexax
yctanoBierHsie ['OCT 2.307 — 68. B nporecce n3y4eHus: BaXXHO OBJIAJIETh TAKUMH
HOHATUAMM, KaK 6bIHOCHbIE U pasmepHble aunuy. CeayeT 4ETKO YACHUTD IIpaBUia
HAHECEHMsI pa3MEPOB B Pa3HbIX IPpapUUECKUX CUTYyaLIUSIX.

Cooeprcanue mempr: O BennurHe U300paKEHHOTO HA YepPTEXke MpeIMeTa UK ero
yacTel He3aBHCUMO OT MacilTada n300pakeHus CyIIT MO pa3MEPHBIM YHCIIaM.
BbIHOCHBIE TMHUYU X UCIIOJIB30BaHUS U Pa3MEPBI CTPEIOK B 3aBUCUMOCTH OT TOJILIUHBI
JMHUM BUIMMOTO KOHTYpa U JOJKEH OBITh OJTMHAKOBBIM IS BCEX Pa3MEpPOB JIaHHOTO
yeprexa. [Ipy HaHeceHnu pa3Mepa NpSIMOJIMHENHOTO OTPE3Ka Pa3sMEPHYIO JIMHUIO
MPOBOJAT MAPAIIIETBHO 3TOMY OTPE3KY Ha PaccTOSHUM 6...10 MM, a BEIHOCHBIE JIMHUU
— IEPIEHAUKYIISPHO Pa3MEPHBIM.

Kaxip1ii pasmep 10/KeH ObITh YKa3aH Ha 4epTexke TOJIbKO OJMH pa3. Pazmeps! Ha
YepTEkKax MPOCTABIIAIOT B MM 0€3 0003HAYCHHS €IMHUIIBI U3MEPECHHUS.

JInHMM KOHTYpAa, OCEBBIE U LIEHTPOBBIE JINHUU HEJIb3s UCIIOJIb30BATh B KAUECTBE
pa3MepHbIX JTUHUI. MeHblre pa3Mepbl JOKHBI paciojiaratbes OJIMxKe K KOHTYPY
n300pakeHus1, a OOJbIINE — Aajbllle OT HEro. B 3TOM cilydyae BBIHOCHBIE JIMHUU HE
OynyT mepecekaTh pa3MepHBIC TUHUU.
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Puc. 1.5

Pa3mepsl He foMyCKaeTCss HAHOCUTH B BUJE 3aMKHYTOM LIETIH 32 UCKIIFOUEHUEM CITy4acs,
KOTI'Jla OJIMH U3 Pa3MEpPOB yKa3aH Kak crpaBoyHbld. CripaBOUHBIMH pa3MepaMH Ha3bIBalOTCA
pasMepsl, He MoJyIeKallie BHIIOIHEHUIO IO JaHHOMY uepTexy. VX yKa3bIBaroT /Ui OOIbIIETo
yno0cTBa MoJsib30BaHMsl yepTexoM. CripaBoUHbIE pa3Mephl Ha YepTekax OTMEUaI0TCs 3HaKOM *, a B
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TEXHUYECKUX TPeOOBAaHUAX 3aMHUCHIBAIOT “* Pazmeps! 11 cipaBok”™ (puc. 1.7).
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* Pasmep 11s clipaBoK




Puc.1.7

Hanecenue pa3zMepoB U paanaibHbIX pauyCcoB II0Ka3aHo Ha puc. 1.8.

2y

250

RE

Puc.1.8

Bonpocwt ona camonposepku

1. HazoBuTe, CKOIBKO pa3 JOJKEH OBITh HAHECEH pa3Mep Ha YepTexke

2. OTBETHTE, NOMYCKACTCS JIU TIEPECEUCHUE JTUHUSAMH Pa3MEPHBIE YHCIIa

3. 3apucyiite, 3HaK 0003HAYCHHSI TUAMETPaA CTABUTCS MEPe pa3MEPHBIM YHCIIOM
WJIU 332 HUM

4. HazoBure, 4To 03HauyaeT R mepe pa3MepHbIM YUCIIOM.

5. Ykaxure, Kakoil pazMep CTPEIKH IOMYCKAETCs Ha YEPTEKE

6. HazoBuTe, Kak npu HaIMYUK 3aKPYTIECHUN KOHTYPHBIX JIMHUW MpeaMeTa
MPOCTABJISIIOT pa3Mephl

7. HazoBuTe, B KakuX ciy4asx JOMYCKAETCs] HAHECEHUE pa3MepOB. 3HAK
0003HAYCHHS TUAMETPa CTABUTCS MEPE Pa3MEPHBIM YUCIIOM WJIH 32 HUM.

Tema 1.4 I'eomeTprueckoe NOCTpOeHHE H NPUEMBI BbIYCPYMBAHUSI KOHTYPOB
Memoouueckue pekomenoayuu:



[ToHSITH 0COOEHHOCTH TOCTPOCHUS TIEPIICHIUKYIISIPOB U JISTICHUE OTPE3KOB U yTIIIOB
IIPY MIOMOIY [UPKYIISL, U3YYUTh OCHOBHBIE METObI OCTpOeHUs. OCBOUTH JIENIeHNE
OKPYKHOCTH JIJIsl IOJTy4EHUS TPABUILHBIX MHOTOYTOJIbBHUKOB. HayuuThcst paboTats ¢
JIyTOi U JINHUEH B CONPSKEHUHU.

Cooepircanue memoi: 1locTpoeHre NepHeHIUKYISIPOB, I€IEHUE OTPE3KOB U YIJIOB.
Bonpocwt onsa camonposepku

1. U3o0pa3ure, kak MOCTPOUTH NEPIEHAUKYIIAP U3 TOYKU HA MPSMYIO JIMHUIO [TPU
MOMOIUIHN LIUPKYJIS

2. HauepTuTte, Kak TOYHO pa3/IeIUTh OTPE30K Ha YEThIPE YaCTH

3. OTBeThTE HAa BOIPOC, KAKUM 00pPa30M MOKHO Pa3/IeiIUTh OTPE30K Ha 6-Tb yacTen
4. HazoBuTe, Kak MOKHO Pa3HbIMHU CIIOCOOAMU Pa3JeIUTh OKPYKHOCTh Ha 5-Th
yacTe.

YIIPA’KHEHUA

IMansvl 6bINOJIHEHUA NPAKMUYECKOU PAdOmblL:

- ONYCTUTH NEPICHAUKYJIISAP U3 TOYKU HA TIPIMYIO;

- BOCCTAHOBUTD MEPIECHIUKYIIAP U3 TOUKU, PACIIONIOKEHHON Ha MPSMOIA;

- pa3IeTuTh OTPE30K MPSIMOM HA YETHIPE PaBHBIC YaCTH;

- pa3zeNiuTh OTPE30K MPSIMOM B OTHOIICHUU .6, HAIPUMEP B OTHOLICHHUH 2:3

- pa3ienuTh yroJl Ha IBE€ PaBHBIE YacTU

- pa3zenuTh IPSIMOM yroll Ha TPU pPaBHbIE YaCTH.

Ilocmpoenue npasunbHblX MHO20Y201bHUKOG:

- PAaBHOCTOPOHHUI TPEYTOIbHUK U PABUIIBHBIN [IECTUYTOJIbHHUK;

- KBaJpaT U NMPaBWIbHBIN BOCBMUYTOJILHUK;

- IPaBWJIbHBIN MATHYTOJIBHUK

Ilocmpoenue kacamenvHbIX K OKPYHCHOCHIUL:

- KacaTesbHas K TOUKE, JIeKallell Ha OKPYKHOCTH;

- KacaTeJbHas U3 TOYKH, JIeXKAIEH BHE OKPY>KHOCTH;

- KacaTesbHas K IBYM OKPYXHOCTSIM;

Conpsasicenue nunuii

- CONPSKEHUE MPSIMBIX JTMHUIA;

- COMPSIKEHUE TIPSIMOM JIMHUU C OKPY>KHOCTBIO;

- COMPSKEHUE ABYX OKPYKHOCTEH.
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Tema 2.1 IlpoenpoBanne TOYKH.

Tema 2.2IIpoenupoBanue oTpe3Ka NPAMOM JUHUHU

Tema 2.3 IIpoennpoBanne NJI0OCKOCTH

Memoouueckue pekomenoayuu:

[Tpu n3y4eHUH 3TOU TEMBbI HY>)KHO YSCHUTD, YTO IPHU BBIIOJIHEHUN TEXHUYECKUX

yepTexel MPUMEHSIOT pa3InyHble TPOSKIMOHHbIE H300paKeHNs, TTIaBHBIM 00pa3omM
IIPSIMOYTOJIBHBIE ITPOCKIIUU IIPEAMETA U €TI0 TOIIOJIHUTEIbHbIE BUIbL. Beskas

TEXHUYECKas JeTallb WIK COOPYKEHHE MPEACTaBIsAET COO0N KOMIUIEKC T€OMETPHUUECKHUX
tes. CeoBaTeNbHO, IPU COCTABIICHUH YepTeKa M YTCHUU €r0 HE00X0AUMO YMETh
HAXOJHTh 3TU COCTABJISIIOIINE FreoMeTprUecKre (POpMBI, a TAKKE CTPOUTDH Pa3pesbl,
CeueHwusl, TMHUM nepexona. HegocTarounas HaryissJHOCTh M300pakKeHUs IpeIMeTa B
MPSIMOYTOJIBHBIX MTPOEKIMSIX BOCIIOJIHIETCSI aKCOHOMETPUUECKUMH U300paKEHUSIMU U
TEXHUUYECKUM PUCYHKOM.

Cooeporcanue memol

[Tpuntun odpazoBanus MpoeKiuil. MeTo bl U BUIBI IPOCIIUPOBAHUS THUIIBI
npoenrpoBanus. TUIbI TPOESKIUM U UX cBOMCTBA. KOMITJIEKCHBIN 4epTEXK.

[TpoeunpoBanue Touku. Pacnosioxkenne npoeKUnii TOYKM Ha KOMIUIEKCHBIX YEPTEXKaX.
[lonsiTHE O KOOpAMHATAX TOYKHU.

[TpstMoyTrosbHbBIE NPOEKIIUHU BKIOYAIOT B €05 LIEHTPAIbHOE U MapaljieIbHOE
POCLUPOBaHUE, IEPCIEKTUBY, AaKCOHOMETPUUECKHE U300paXkeHus, ueprexu. [lonsrus o
IUIOCKOCTSIX OOILEro M YaCcTHOIO MOJIOKEHUs. B3anMHOe noJ105keHue NpsIMbIX U IUIOCKOCTEH.
BrIBoa: 1BE MpOEKIIUU ONPEAESIOT NoJoKeHue, PopMy U pasMepbl H300paKEHHOTO Ha YepTexke
IIPEAMETA; TPEThsI POEKIIHSI ONPEAEIISIETCS IEPECEYEHUEM COOTBETCTBYIOLIUX JIMHUM CBS3H.
CtpyKkTypa nNpsSMOYrojbHON MPOEKIMK BKIIIOUAET TPU BUAA PPOHTANBHBIH (dacan uiu BUa
CIIepe/In ), TOPU3OHTAIBHBIN (BU CBEpXY WIH ILJIaH), TPO(UIbHBINA (BUI COOKY WITH OOKOBOM
dacan).

3agaua 1. OmpenenuTh HATypaJdbHYIO BEJIWYUHY OTpe3ka AB mpsMoll ypOBHS M YIJIbI
HaKJIOHA: TOpU30HTAIH h K GpOHTANBHON TUIOCKOCTH MPOCKIHUit 72, ppoHTamu f K ropru30HTAIBHOM
MJIOCKOCTH MPOeKIuid 71 (puc. 1%).

Pemienue. 13 CBOWCTB OPTOrOHAJIBHOIO IPOCHHUPOBAHUSA CIEAYET, YTO OTPE30K IPSIMOU
YPOBHSI NPOEUUPYETCSd B HATYPAIBbHYIO BEJIMYHMHY Ha Ty IUIOCKOCTh IPOEKLIHH, NapajlieiabHO
KOTOPOM OH Pacmoyio)KeH B TMpOCTpaHCTBE. Torna HarypadbHas BEIMYMHA OTpe3ka AB,
NpUHAJUIKAIIEr0 TOPU30HTANN N, ompenensercs ero Topu3oHTaIbHON npoekiuei 4181. Yron ¢°
3aKJIFOYEHHBIN MEXJIy TOPU30HTAJIBHON NPOEKLUUEN NPSIMONM M OCbKO NMPOEKLHH X172, ONPEAEISAET
HAKJIOH IpsAMOit h Kk ppoHTANBHOI IIOCKOCTH TPOSKINH 7 (pHc. 1a).

Harypansnas Benmmumna otpe3ka CD, mpunamnexamero ¢ponranu f, onpenensiercst ero
dponTtansHOl mpoekiuei CyDy. Yron ¢, 3akmoueHHbI MeXIy PpOHTANBHOM MpoeKIuen npsiMoi

U OCBIO MPOEKIHIA X1 2, OMPEIENAET HAKIOH MPsIMOW f K TOPU30HTAILHOM TUIOCKOCTH MPOCSKIMN 71
(puc. 16).



Puc. la Puc. 10

3amaua 2. OnpenenuTh HATYpabHYIO BEIMYUHY OTpe3Ka AB mpsiMoii obiiero mooxeHus |
U YTOJI HAaKJIOHA MPSMOU K TUIOCKOCTSIM MPOEKLUH 1 U 72 (puc. 2a).

Pemenue.

METO/, OITOPHOI'O (ITPAMOYT'OJIBHOI'O) TPEYT'OJIBHUKA

Pemenne 3amaun 3aKiaro4aercs B MOCTPOCHUU MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, HATJISIHO
n3o0paxeHnHoro Ha puc. 26. OH oOpa3yercs B pe3yibTare NpoeHupoBaHUs OTpe3ka AB Ha
IUIOCKOCTh MPOEKIHi 771. B 3TOM TpeyronbHuke runoreny3a 48 — OTpe30K B MPOCTPAHCTBE, KATET
A1B1 — ero ropusoHTanbHas MPOEKIUs, KareT BB1 — pa3HOCTb YpOBHEH KOHIIOB OTpe3ka AB
OTHOCHUTENIFHO TUIOCKOCTH TPOEKUUN 71 (Pa3HOCTh BBICOT): AZ = Zg — Za. Yron y° ompenenser

HAaKJIOH TIPSIMOU AB K MIIOCKOCTH TIPOSKITUH ;.

=787

AZ

D
LJA: B
a A =A,

Lj

B, ,
OrOpHb LI
A, (Mpsvoy20ribHb L) /

nmpeyearbHUK

X12

Puc. 2a Puc. 20



Ha xommiexkcHoM uyepTexe (puc. 2B) JaHO MOCTPOEHUE PACCMOTPEHHOTO OMOPHOTO
TPEYroJbHUKA, Y KOTOPOro OAUH KaTeT A1B1 — rOpU30HTaJbHas MPOEKUUs OoTpe3ka AB, npyroi
Karer B1B7 = AZ (pa3HOCTh BBICOT KOHIIOB OTpe3ka). Torma runoteHyza AiB% ompenenser
HaTypaJbHYIO BEJIMYMHY OTpe3Ka AB, a yroy y°— HaKJIOH NpsIMON AB K TJIIOCKOCTH MPOEKIUH 1.

Ha puc. 2r maHo mocTpoeHue OMOPHOTO TPEYroJibHHKa Ha 0a3e (POHTAIBHON MPOCKIIUU
AB; otpeska AB. B aTom TpeyronpHuUKe KaTteT A2B2 — QpoHTaNbHAas MPOEKLUs OTpe3ka 4B, kaTer
A2A% = Ay — pasHOCTh TIyOMH KOHLOB otpe3ka AB (Ay = yg — ya), runorenysa A%B; —
HaTypajbHas BEJIMYMHA OTpe3ka AB, yroan ¢° ompeaessieT HaKJIOH NpsMOM AB K IJIOCKOCTH
MPOEKIUH TT3.

B' OropHLLI (MPsVOY20rTbHb L)
npey20rbHUK
Puc. 2B Puc. 2r
. OPTOT'OHAJIBHBIE MIPOEKIIUHU ITPSIMOM,
NEPHEHIUKYJISPHOU IIJIOCKOCTH
B npocTpaHcTBe mpsmas NEpHeHAMKYJspHA K IJIOCKOCTH, €CJIM OHA MEPIEeHIUKYIspHA K

JIByM MEpEeceKarollUMCsi NPsSMBIM 3TOM IUIOCKOCTH. B KauecTBe TakuX MpPsIMBIX HCIOJIb3YIOT
TOPU30HTAJb U (PPOHTAIIB TNIOCKOCTH.

Ha kommiekcHOM uepTexe TmpsMas MEpHeHIUKYIsIpHA K IUIOCKOCTH, €Clld €€
TOPU30HTAJIbHAS MPOEKIUS MNEePHEHAUKYIIpHa K TOPU3OHTAIBHOW NPOEKIHMU TOPU3OHTAIU, a
(bpoHTaTbHAS TPOEKIMS NEePIEHANKYIApHA (PPOHTAIBHON NMPOEKUUU (PPOHTAIN 3TOW IUIOCKOCTH:
le_hl, sz fz = p 1la

B cooTBeTCTBHHM C 3THM YCIOBHEM Il TOCTPOCHUS TEPIEeHINKYIsipa u3 Touku C K
3aJIaHHOM MJIOCKOCTH ¢ CHAYaJla B 3TOH IJIOCKOCTH CTPOSAT mpsiMbie ypoBHs h u f (puc. 11a), a 3atem
— MPOEKIIMU NepHeHuKyspa p (puc. 116).

ANropuT™ rpaMuecKoro pereHus 3a1auu:

1. TIpoomum h; | x12, C2 € hy, duxcupyem 1 = hy N A2B,, onpenensiem 1; € A1B1 =

11C1= hl.

2. Ilposomum f; I x12, C1 € f1, bukcupyem 21 =f; N A1B1, onpenensiem 2; € A»B, =

22C2 = fz.



3. CrpouM npoekiun nepneHaukymsipa p, L fa, p1 L hy.
B pesynbrate moiydaeM TOPU3OHTANBHYIO p1 M (DPOHTAIBHYIO pp MPOSKIMH IMPSIMOH p,

npoxosiiei yepe3 Touky C nepneHauKyasapHo miockoctu o (AABC).

B,
f, 2 f, 22 0 _Lf,

. [ X1z 1 hy [ X2

i | t:lAz — /-

Xi2 o j e X1z o] | B

f1//X12 ! ) 2. C fl//XlZ ! ’/ZJN C
1 ’ 1
, — hl p]__L h1

Al Al

Puc. 11a Puc. 110

Bonpocwt ona camonposepku:

1. YkaxxuTe, 4TO MbI Ha3bIBa€M LIEHTPAJIbHOE IPOCIIUPOBAHUE

2. HazoBuTe, 94TO MBI Ha3bIBAEM IMapauICITbHOE MTPOCIIUPOBAHNE

3. Ha3zoBute, kakoe rpaduueckoe n300pakeHue npeaMeTa Ha3bIBaloT -

KOMILIEKCHBIM YepTERKOM?

4.Kaxue ObIBaIOT MPsIMBIE TIO CBOEMY PACIIOJIOKEHUIO OTHOCUTENIBHO TNIOCKOCTEH MPOEKIN 1
B3aWMHOMY ITOJIO’KEHHIO OTHOCUTEIBHO JAPYT Ipyra’?

5.0cobeHHocTr 0TOOpaKEeHUSI MPSIMBIX Ha KOMIUIEKCHOM 4epTexe?

6.Kakune ObIBArOT MJIOCKOCTH TI0 CBOEMY PACIIONIOKEHHIO OTHOCHTEIHHO TIOCKOCTEH TPOCKIHA |
B3aMMHOMY I10JIO’KEHUIO OTHOCUTEIBHO APYT Apyra?

7.0co0eHHOCTH O0TOOPaKEHUS TNIOCKOCTENH HAa KOMIIEKCHOM uepTexe?

Tema 2.4 AkcoOHOMeTpPUYECKHE NPOCKIMHU

Memoouueckue pekomenoayuu:

B nanHoit Teme HEOOXOAMMO YSICHUTH OCHOBHBIE BUJIbI H300payKEeHHI: IEHTPATBHYIO
MPOEKIINIO, MAapAJUIENbHYIO MPOEKIUIO, TPSIMOYTOJIBbHYIO MPOEKIHIO.

Cooepiwcanue memol: AKCOHOMETPUIECKHE MMPOCKITUH BKIIOYAIOT B ceOsl:
IPSIMOYTOJIBHYIO U30METPUUYECKYIO MPOEKIUIO, TPSIMOYTOJIbHYIO TUMETPHUUECKYIO
IPOEKINI0, KOCOYTOJIbHbIE aKCOHOMETPUYECKHE MTPOESKINH a) (PpOHTaNbHAS
TUMeTpUYecKas mpoekus, 0) GppoHTanbHasE U30METPUUYECKas TPOEKIIHSI, B)
TOpU30HTANIbHAS U30MeTprUYecKas npoekuus. Iloctpoenne akcoHOMETpUUECKUX
M300paXKeHU.



3AJJIAHUE: IToctpouTs Tpu BUJA AE€TAIH U AETAIb B aKCOHOMETPUUECKOM MPOEKIIUU
(n30MeTpHIO).

Mertonnyeckue yka3aHus K BbIIIOJIHEHUIO 3a1anus: 1. [lepen BbinoaHeHHEM yepTexka HE0OX0IUMO

W3Y4YUTh JETallb.

2. Paboty Hax 3a1aHMeM Ha4yaTh C MJIAHUPOBKH TOJIs uepTexa. M3o0pakeHus neranu
PacIOIOXKUTh C JIEBOM CTOPOHBI HA popMaTe TakK, YTOOBI OHHU OBLTU OJUHAKOBO yAaJICHBI APYT OT
Jpyra 1 OT BHYTPEHHEN paMKH BBEPXY, BHU3Y U clieBa. PacueT mpomMeXyTKOB peKOMEHIyeTCs
HAaYMHATh 110 BEPTUKAIIH.

3. IlepeuepTuts M300paxeHus (TIaBHBIN BUI U BUJ cBEpXY) Gurypsl. s mocTpoeHus Buaa cieBa
BBECTH TPHU OCH MPAMOYTOJIbHBIX KOOPJIMHAT, COBMECTUB OCh Z C KpalHEeW nmpaBoy JTMHUEH
TJIABHOTO BUA, @ OcH X, Y - ¢ ocHOBaHUEM (Gurypsl. [IpoBecTu JIMHUM CBA3H U TIOCTPOHUTH BUJ
cieBa
. 4. Ha cBoOonHOI yacTu ¢opmara (HaJ OCHOBHOW HAJMUCHIO) BEIYEPTUTH AKCOHOMETPHUECKYIO
MPOEKLNIO (M30METPHUIO) AeTanu. 5. BeimonHute 00BoAKY yeprexa. Hanectu pasmepsbl.

6. B nannoii paboTe nCnoab30BaTh JIMHUK HEBUAMMOIO KOHTYpa, COXPaHUTh BCE JTMHUU
MIOCTPOEHHUS.

Bonpocwt ona camonposepku:

1. Ha3oBuTe, Kakue NpoeKIN Ha3bIBAlOT aKCOHOMETPUUECKUMHU.

2. [lokaxure, 4eM OTJIMYAETCA U30METPUUECKAsi OT JUMETPUUYECKAs IPOEKLIUH.

3. Ha3oBuTe, kakasi akCOHOMETpHUUYECKask MPOSKIIUS CTPOUTCS 06€3 UCKaKeHU
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Memoouueckue pekomenoayuu:
O06s13aTeNnbHO TPOAHAIUZUPYNUTE PA3IMUHBIE AaKCOHOMETPHUUECKHE N300paKEHUSI.
Jlyummum OyaeT U3 HUX TO, KOTOpoe 00eCreuynBaeT XOPOUIYI0 HArJIAJHOCTh MIPeIMETa U IPOCTOTY
nocTpoeHus akconomerpuu. Hanbomnee pacnpoctpaneHnHas
AKCOHOMETPHYECKas! MPOEKIIUs — MPSIMOYTOJIbHAsE U30METPHS, KOTOpasi COYETaeT B cebe ABa ITHX
TpeOOBaHMUS.
Cooepircanue memoi: IlocTpoeHne NpsIMOYTroIbHON U30METPUH IIPSIMOTO KPYyTroBOI'O
munHapa. [psmoyronbHas n3oMeTpusl PaBUIbLHON MIECTUTPAHHOM MPU3MBI.
[Toctpoenue ¢ppoHTaNBHON U30MEeTpUH AeTainu. [locTpoeHre MPAMOYTOIBHON
M30METpPUU JEeTaIH.
Bonpocwt ona camonposepku:
1. MoeT /i1 0/IHa TOYKa B aKCOHOMETPUUECKOM MPOEKIIUU TOYHO ONPEIEIUTh
IIOJIOKEHUE €€ B IPOCTPAHCTBE
2. B kakoii npoekuuu ocu X-Y-Z pacnoyiararorces moj yriom 120°
Tema 2.6 CeueHue reoMeTpU4eCKHX TeJl IVIOCKOCTSIMH
Memoouueckue pekomenoayuu:
Hayuutbcs 00pa3Ho, MPeICTaBIsATh MPEIMET CEYCHHUS. Y CBOUTh OCHOBHBIE MPUEMBI U
MpaBHJIa CEUYCHUS.
Cooepircanue memot: Ilonstue o ceueHuu. CedyeHue Tesl NPOSUUPYIOIIMMU
wiockocTsamu. [locTpoenne HaTypanbHON BenHUuHbI purypsl cedenus. [loctpoenue
Pa3BEPTOK MOBEPXHOCTEH YCEUEHHBIX TEJ: TPU3MBI, IMJIMH/IPA, TMPAMU/JIBI, KOHYCA.
N300paxeHne yceueHHbIX TEOMETPUUYECKUX TE B AKCOHOMETPUYECKUX
MPSIMOYTOJIbHBIX TIPOEKIIHSIX.
Tema 2.7 B3aumHoe nepecevyeHne moBepxXHoOCTe
Memoouueckue pekomenoayuu
OCBOHUTH OCHOBHBIE CIIOCOOBI ITOCTPOEHUS JIMHUHN TIepeceUeHUs Pa3INUHbIX THIIOB TEJ.
Cooeporcanue memowi: [lepecedyerne npsMoil TUHUU C TOBEPXHOCTAMU Tel. CrIOCOOBI HAX 0K ACHHS
JUHUH NIepecedeHus 1 nepexoa. [lepeceueHrie MHOTOrpaHHbBIX IOBEPXHOCTEH U MOBEPXHOCTEN
BpaICHHUS.
PaccmoTpum npuMepsl IpoerupoBaHus IpsiMoi (puc.3) U HaAKIIOHHOU TTpu3M (puc.4) u
nupaMuIbl (pHc.5) Ha KOMIUIEKCHOM YEPTEKE U OINPEIETUM MOJI0KEHUE TOUEK, PACTIOI0KEHHBIX
Ha UX MOBEpXHOCTX [1].

Ha puc.3 uzoOpakena npsiMasi ecTUrpaHHast Ipu3Ma, Ha €€ IOBEPXHOCTH 3ajaHbl
npoekiuu Touek Kz u My, Tpebyercs o HUM ONpeAeIuTh HeA0CTAOINe TPOeKIH. YTOObI
ONPEIEIUTh HEAOCTAIOIINE MPOEKIIUK TOYEK, IPUHAIIEKAIIMX TOBEPXHOCTH MTPU3MBI, IIPEK]IE
BCEro HEOOXOMMO ONPEAETUTh, Ha KaKMX TpaHsx Jiexar 3Tu Touku. [Tpoekmus Ks 3anana
HEBUJMMOM, ClleJoBaTeIbHO, Touka K 1e)XUT B rpaHu ¢ ocHOBaHHEM 4 — 5, ¥ TOPU30HTATIbHAS
npoekius Ki nonazger Ha oTpe3ok 4151. @poHTanbHas npoekiust Ko onpenenutses mo JHHUSIM
cBs13u, ipoekiust Ky Oyner HeBUIUMOM.

Touka M 51eXuUT B IpaHu ¢ OCHOBaHUEM 2 — 3, TaK Kak ee nmpoekuus M, 3aaHa BUAUMOI.
[Tpoekiun M u M3 onpeensiTbCs o JIMHUSIM CBSI3H.
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Puc.3

Ha naxnonnoit npuszme Touku (puc.4) Q u R 3agansl cooTBETCTBEHHO MTpoeKuusmMu Q; u
R;. Ecim mpoekmmst Q 3amana BuauMoi, To Touka Q mpunamrexut rpaan BKND. Uepes
npoekiuio Q2 mposeieM J00yI0 IpsAMyto, mpuHaaexamyto rpann BKND, nanpumep npsamyro,
omnpenensieMyto oTpe3koM 3 — 2. OnpenenauM 1o JUHUSM CBSI3H MPOEKIIMHA TOYEK 31 U 21 B
riockocTH m1. Ha otpesok 312; mpoerupyem Qs. Ilpoexuuio Toukn Qs onpenenum mo JUHUAM
cBsi3u. B miockocTu m3 npoekuus Touku Q3 OyneT HeBUIUMOM.

Touka R 3amana Bunumoi npoeximen Ry, cieaoBaTenbHO, OHA PUHAJICKUT TPaAHU
ABEK. Yepes mpoekuuio R; mpoBeneM oTpe3ok, napaiienbHblid pedpy TpaHu, OH mepeceder
MPOEKINI0 ocHOBaHUs A1B; B Touke 11. [lo muHUM CBs3M onpenensieM NpoeKuio 1, u
MOJIO’KEHUE OTPE3Ka, MapauieTbHOro pedpy B MIOCKOCTH Tp. Ha 3TOT 0Tpe3ok mpoerupyem
Touky Ry. [Ipoekius R3 onpeneneHa mo JMHUSM CBS3H.
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Puc.4

Ornpezenienre HeIOCTAIONIUX MPOEKIMI TOYEK, TPUHAIICKANTUX TTOBEPXHOCTH
MUPAMHUJIBL, U300paKEHHON Ha pUC.S, TaK)Ke HAYMHAEM C OTpeAeNIeHUs TOr0, KaKoi TpaHu
MIPUHAJICKUT 3a/IaHHAs TOUKA.

Ecnu ropuzonTtanbHas npoekuus Touku N1 3ajaHa HeBUIUMOM, TO Touka N JIeXKHT B
rpann ASC, Tak Kak mpy B3MJISIIC Ha TUIOCKOCTH 11 TpaHb ASB 3akpeiBaet rpanbs ASC. Ha
TUTOCKOCTH 71 4epe3 Touky Np mpoBenem o060 oTpe3ok (Hampumep, S1l1), mpuHaamexanmii
AA1S1C1. B mockocTu 7z onpeaenM MpoeKIuio oTpeska Syly 1 cripoerpyeM Ha HEero TOUKy
N2. [Ipodunbhas npoexiust Touku N3 onpenensieTcs Mo JINHUSAM CBS3H.

[Tpoexmms Touku K, 3amana BuauMoi, cireoparensHo, Touka K nexxur B rpanu CSB.
lopuzonTaneHy0 npoekiuio K; onpeaenum ¢ moMoIsio MpoeKIu oTpe3ka S12;, a
npodmibHYI0 npoeknuio K — mo munusm cBs3u. [Ipoexius Ks Oyaer HeBuanMa, Tak Kak mpu
B3rIs1e Ha 73 rpaHb BSC 3akpeita rpansio ASC.
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Puc.5

[Tpu nepeceueHun Mpu3Mbl (pUCc6) WK MUPAMHUIBI (PHC.7) MPOCUUPYIOLIEH TNIOCKOCTHIO
Ol pEIIeHHUE CBOJAUTCS K ONPECIICHNIO TOUEK NepeceueHus MPOeUPYIOIIEeH MI0CKOCTH C
pebpamMu MHOTOTpaHHUKA.
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Bonpocwt ona camonposepku:

1. Ha yeM ocHOBaH NpUHLIMI MOJYyYEHUS TOUYEK JIUHUHN NEPECeUEeHUs] MHOTOTPaHHBIX
MOBEpXHOCTEN?

2. Ha yeM OCHOBaH IIPUHIIMII [TOJIyYEHUS TOYEK JIMHUN [IEPECEUEHMS IOBEPXHOCTEN BpalllcHUs?
Tema 2.8 IIpoexuun moaeJieit

Memoouueckue pekomenoayuu

[Tpu u3yyeHun JaHHON T€MbI HEOOXOIMMO HAyUYUThCS YUTATh 4epTEx. [IpoBoAUTH
aHau3 U300pAKEHUS UCTIONb3Ysl JIMHUU CBSI3U U 00pa3HOE MBIIUICHUE.

Cooeporcanue memwi: Bpi0op 1ooxeHus MOEIH 1Sl 60JIee HATIISTHOTO €€
M300paXKeHUs

Tema 3.1 OcCHOBHBIE I10JI0’KEHUSI KOHCTPYKTOPCKOM, TEXHOJIOTHYeCKON M APYyrou
AOKYMEHTAIlU1

Memoouueckue pekomenoayuu:

OOpaTuTh BHUMaHNE Ha MAIIMHOCTPOUTENBHBIN yepTéx 1 ero Ha3HaueHue. Kakue
YCIIOBHOCTHU U YIPOLICHHS] MOXHO Ha0JI0/1aTh HAa MATMHOCTPOUTENBHBIX YepTexkKax.
Cooeporcanue memvi: MalImHOCTPOUTENBHBIN UEPTEXK U €ro Ha3HAUeHUE. BiausiHue
CTaH/IapTOB Ha Ka4eCTBO MAIIMHOCTPOUTENbHOM MPOIYyKIIMU. 3aBUCUMOCTh KauecTBa



U3JIENHsSI OT Ka4eCTBa YepTeka. BUIBI KOHCTPYKTOPCKHUX JOKYMEHTOB B 3aBUCHMOCTH OT CIIOCO0a
BBITIOJTHEHHMS | [I€JTA UCTIOJIH30BaHUsI( OpUTHHA, TyOJIUKaT, KOTIHS).
OcHOBHBIE HA/AIKUCH HA PA3JIMYHBIX KOHCTPYKTOPCKUX JOKyMeHTaxX. O3HaKOMJIEHHE C
COBPEMEHHBIMH TEHICHIIMSIMH aBTOMATH3aI[UN YEePTEKHO-TPAPUUECKUX U IPOCKTHO-
KOHCTPYKTOPCKUX paboT. UTeHue ueprexa.
Bonpocwt ona camonposepku:
1. YkaxuTe, 4TO MBI Ha3bIBa€M COOPOYHON €IMHUIICH
2. HazoBuTe, 4TO Takoe rabapuTHBIN YepTEK
3. VkaxuTe, 4TO, Mbl Ha3bIBAEM MOHTA)KHBII UepTEK
4. Hanumure, Ha Kakue KOHCTPYKTOPCKHUE TOKYMEHTHI B 3aBUCUMOCTH OT CTaJUU
pa3pabOTKu NOAPA3AEIAIOTCS YEPTEKH.
Tema 3.2 U300pakeHusi, pa3pe3bl U CEYEeHUsI HA YePTexKaX
Memoouueckue pekomenoayuu:
B xojne u3yuenust JaHHON TeMbl HEOOXOAMMO OHUMATh, YTO YEPTEKHU U3IEIUN
JIOJIKHBI COJIEPKaTh MCUEPIBIBAIOIIME CBECHUS HE TOJIBKO O BHELIHEN popme u
BHYTPEHHEM YCTPOICTBE, HO TAKXKE O pa3Mepax, COCAMHEHUAX AeTalleld, 0 MaTepuaiax
U KauecTBe 00pabOTKH MOBEPXHOCTH.
Cooepiwcanue memot: Ipn u300pa>keHuu aeTaneil Ha MAIIMHOCTPOUTENBHBIX YePTEKaX
IPUMEHSIIOT BU/IbI, pa3pe3bl U CEUYEHHUS, @ B OTAEJIbHBIX CIY4asiX UCIOJIb3YIOT
akcoHoMeTpuio. KonndyecTBo BUAOB, pa3pe30B U CEUEHUN JOKHO ObITh HAMMEHBIIIHNM,
HO 00eCTIeYnBaTh MOJIHOE MPEICTABICHUE O JISTANU MPH YCTAHOBICHHBIX CTAaHIApPTaMHU
YCIIOBHBIX 0003HAUYECHHUAX U YIPOIICHUSX.
Buapl: nonosHuTeIbHBIE, MECTHBIE U UX IPUMEHEHHE. Pa3pe3bl u ceueHus
BBIHECEHHBIE U HAJIO)KEHHBIE.

BUJIbI

OCHOBHOI METO/1 TPOELIMPOBAHUSI, KOTOPBIA UCTIONB3YETCS B TPOCKIIMOHHOM YEPUECHHUH, —
3TO METO]] apajIeIbHOr0, IPSIMOYTOJIBHOTO (OPTOrOHAIBHOI0) IPOEIUPOBAHUS.

[IpoermpoBaHreM Ha3bIBAETCS MPOIIECC OMyUEHUSI N300pakeHUs MpeIMeTa Ha KaKoii-
HUOYIb TOBEPXHOCTH (TJIOCKOCTH) € TTIOMOIIBIO Tpoenupyomux Jydei. [Ipu napaniensHom
MPSIMOYTOJIBHOM MPOEIIMPOBAHUH MPOEHUPYIOIINE JTyYd HAMlpaBJ€HbI MapauiebHO APYT K APYTY U
NEPIEeHIUKYIISIPHO K MPOeLUpYIolIe TIOCKOCTH. Bee n300paxeHus Ha yepTexe B 3aBUCUMOCTHU OT
UX COJIEp KaHUs pa3ACNIAIOTCS Ha BUJbI, pa3pe3bl, CEUCHHUS.

Bun — oproronanbHas npoekuusi o0paiieHHoN K HabIroJaTeo BUIMMON yacTu
MOBEPXHOCTHU MPEAMETA, PACIIOIIOAKEHHOTO MEXAY HUM U IJIOCKOCTBIO uepTeka. Ha Bumax ueprexa
BCE€ BUIAMMBIE 3JIEMEHTHI ITpeIMeTa H300pakatoTcs CIIOUIHBIMA OCHOBHBIMM JIMHUSMHU. 32
OCHOBHBI€ IJIOCKOCTH MPOEKINN TIPUHUMAIOTCSA IIECTh TpaHel Kyoa.

PaccmoTtpuM npoenupoBaHue Ha TPU B3aUMHO MEPIEHIUKYIISPHBIE IIOCKOCTH MPOEKIINH,
KOTOpBIE 00pa3yroT My co00ii Tpexrpannbiit yroi. [Inockocts I1; — ropu3onTanpHas
IJI0CKOCTH, [12 — pponTanbHas miiockocts, [13 — npodunbsHas mnockocts. M300paxkenue Ha
riockocTH 1, (hpoHTaNIBEHO) TPUHUMAETCS 32 TJIABHOE M HAa3bIBAETCS TJIaBHBIM BUIOM WU BUAOM
criepean (puc.2.1). OHO JOMKHO 1aBaTh HaMOOJIEe TIOJHOE TpeICTaBlIeHrne 0 GopMe U pazMepe
npenmeta. M3o0pakenue Ha miaockocty [1; (ropu3oHTanbHOM) Ha3bIBAETCS BUIOM CBEPXY
(puc.2.2), a uzobpakenue Ha mockoctu I3 (mpodunsHoif) — BHIOM cOOKY, cieBa (puc.2.3).









Bud creba

Puc.23

Jnst monydenus yeprexa miockocts [1; u 13 coBmemaroT ¢ miockocteio [1;. Ha ueprexe BuabI
pacrioararoTcs B MPOEKIMOHHOM CBSI3H: BUJI CBEPXY — TOUHO IO/ TJIABHBIM BHJIOM, & BUJ] CJIEBA —
Ha OJJHOM YPOBHE C TJIaBHBIM BHJIOM.

2.2. PA3PE3bI

PaSPCSOM Ha3bIBACTCA I/I306pa)KCHI/IC npeamMeTa, MbICJICHHO paCCCUCHHOTO 0I[HOI71 niIn
HECKOJIBKMMHU CCKYIIUMH ITIJIOCKOCTSAMMU. Ta gacth opeaMeETa , KOTopasda HaxXOJUTCA MEXKIY Iia3oM



HaOJroAaTeNs U CeKyIlel IOCKOCThIO, YCIIOBHO CUMTAETCs yAajdeHHoH. Ha pa3pese moka3piBaeTcst
TO, YTO HAXOJUTCS B CEKYLIEH IUIOCKOCTH U 3a HEH.

B 3aBucHMOCTH OT MOJIOKEHUS CEKYLIEN TITIOCKOCTH OTHOCUTEIBHO TOPU30HTAIIBHON
IJIOCKOCTH Pa3IN4aroTCs pa3pesbl:

["'opu3oHTaIBHBIE — CEKYLIAs MNIOCKOCTh NTapajulebHa TOPU30HTAIBHOM TNIOCKOCTH
IIPOCKLUHU, BEPTUKAIBHBIE — CEKYILasl IJIOCKOCTh NEPIEHANKYIIIPHA TOPU30HTAIBHOMN INIOCKOCTH
IIPOCKIUU.

BepTukanbHblii pa3pe3 Ha3bIBaeTCsl PPOHTAIBHBIM, €CIIH CEeKYIasl INIOCKOCTh MapasuielbHa
bpoHTANBHON TIOCKOCTH TIpoeKimH (puc.2.4), u IpodUIBHBIM, €CITU CEKYIIasi TUIOCKOCTh
napaienbHa npo(uiabHON MI0CKOCTH MpoeKuH (puc.2.5).

Ecnu pa3pes BBINIOIHEH Ha MECTE KaKOro-JIMOO OCHOBHOTO BHJIA, TO JIOMYCKAETCS] COEIMHUTH YacThb
BUJIa U 4acTh pa3pesa. Ha puc.2.6 coenuHeHa yacTh riaBHOTO Buja (puc.2.1) U 4acTb
dponTanbHOrO paspesa (puc.2.4). Pazpes BINOIHAIOT HA MPABOW UM HUKHEH MOJIOBUHE
M300paxeHusl.



Puc. 2.4




IIpoduneHnelii pazpes
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Puc.2.5



Pn - Puc.2.6
Ha cummeTpuuHbIX H300paeHUsIX IPaHULIEH MEXy BUAOM U Pa3pe3oM CIYKHUT OCh
cuMMeTpuH (IUTPUXITYHKTUPHAs TOHKas JnHus) (puc. 2.6). Ecnu Ha ocu cummeTpuun

pacrosoXeHa JTUHUS BUAUMOTO WIH HEBUUMOTO KOHTYPA, TO BUAMUMOCTh €€ COXPaHSIOT,
MIPOBO/IS BOJHHUCTYIO JIMHUIO JIEBEE U MpaBee ocu cummeTpuu (puc. 2.7).

Ll
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Puc.2.7

B 3aBucumocTtu oT uncia CCKYIINUX IUIOCKOCTEM PAa3pe3bl pa3aCiIAr0TCA Ha TPOCTHIC — ITPH
OJIHOI CCKYH_Ieﬁ IJIOCKOCTU U CJIOKHBIC — ITPU HECCKOJIBKUX CCKYIIUX IIJIOCKOCTAX.

CrnoxHble pa3pe3bl ObIBAIOT CTYNEHUATHIE, €CITH CEKYIIUE MIOCKOCTH MapalIeTbHbI
(puc.2.8), u ToMaHbIe, €CIIA CeKYITUe TUIOCKOCTH repecekaroTcs (puc.2.9).
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[Ipu BBITOJIHEHUH CIIOKHBIX Pa3pe30B CEKYIIHUE MIOCKOCTH YCIOBHO TTOBOPAYMBAIOT (IS
JIOMaHbBIX Pa3pe30B) WK MEPEMEINAIOT (VI CTYNEHYATHIX Pa3pe30B) 10 COBMEIICHUS B OJTHY
IJI0CKOCTH (puc. 2.8, 2.9).

[Tpu 0003HaUEHNH Pa3pe30B MOJIOKEHUS CEKYIIEH TUIOCKOCTH YKa3bIBAIOT HA YEPTEXKE
JUHUEHN cedeHus (pa30MKHYTOM JIMHUEH), TP CI0KHOM pa3pese LITPUXHU MPOBOIAT TAKKE Y
neperu6oB TuHUK cedenust (puc.2.8, 2.9). TonmuHa MTPUXOB Pa30OMKHYTOM JIMHUHU COCTaBIISIET
ot 1 1o 1,5 TONIIMHBI OCHOBHOW CIIIONTHOW JuHMH (Ta01.2), a AnrMHa ITPUXoB — §...20 MM.
HavanbHblil 1 KOHEYHBIN MITPUXU HE JTOJHKHBI IEPECEKATh KOHTYP COOTBETCTBYIOIIETO
n300pakenust. Ha aTux mrpuxax HaHOCST CTPEIKH HAa PACCTOSHUM 2...3 MM OT BHEIIHUX
KOHIOB 1ITpuxa. CTpeiKu yKa3bplBalOT HAallpaBJieHHE B3IJIsA1a Ha pa3pe3. Y Havajga U KOHLa
HAHOCHT O/IHY U TY K€ IMPONHUCHYIO0 OYKBY pyccKoro ajndaBuTa, a HaJl BBIOJTHEHHBIM Pa3pe3oM
MUIIYT Ty k€ OYKBY JBaX bl UePE3 THPE.

He o6o3nauatorcs pazpessl (ropu30HTANbHbIE, GPOHTAIBHBIE, TPOAOJIBHBIE), €CIIN
CEeKyIlas IIIOCKOCTh COBMAJAET € IIOCKOCThI0 CUMMETPUH IIPEIMETA B LIETIOM, a
COOTBETCTBYIOIUI Pa3pe3 pacloIOKEH Ha OJHOM U TOM K€ JIMCTE B HENIOCPEACTBEHHON
MIPOEKITMOHHOM CBSI3M C OCHOBHBIMH M300pakeHusMu (puc. 2.10).
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Puc.2.10

Pa3zpes, ciyxauuii 1u1s BeIBICHHUS (OPMBI ITpeIMETa JIULIb B OT/I€IbHOM OrPaHUYEHHOM
MecTe, Ha3bIBaloT MecTHBIM. Ha puc. 2.11 nokasaHsl MECTHbBIE pa3pe3bl Bajla MO IIOHOYHOMY
na3y U [IEHTPOBOMY OTBEPCTHIO C pe3b00il. MecTHBIN pa3pes oTaenseTcst OT BUJa CIUIONIHOM
BOJIHUCTOM NTuHUEH (puc. 2.11), TMHUS HE T0JKHA COBIAJaTh ¢ KAKUMHU-IUOO0 IPYTUMHU
JUHUSAMHI U300pakeHus.
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Puc. 2.11

CEUEHUA

Ceuenue — 310 n300paxkeHune GUrypsl, oJydarouieecs Ipu MbICIEHHOM pacCedeHHH
MpeaAMeTa OJHON WM HECKOJIBbKUMHU TUIOCKOCTAMU. Ha ceuennu nokassiBatoT TOJIBKO TO, UTO
MOJTy9aeTCsl HEMOCPEJCTBEHHO B CeKyIel TIocKoCcTH (puc. 2.12). CeueHus pa3nemnstoTcs Ha
BbIHECEHHBIE (puc. 2.12, a, B) 1 HanoxkeHHbIe (puc. 2.12,0). BeiHeceHHbIE ceUeHUS
n300paxkaroTcsl Ha CBOOOTHOM MecTe uepTexka (puc. 2.12, a) wiu B pa3pbiBe MEX1y 4acTIMU
OJIHOTO ¥ TOTO ke Buja (puc. 2.12, B). KOHTYp BEIHECEHHOTO CEYEHUS U300paKaIOT CILIOIIHBIMU
OCHOBHBIMH JIMHUSAMH (puc. 2. 12, a, B), a KOHTYP HAJIO)KEHHOTO CEUYCHUSI — CIIOIITHBIMU



TOHKMMH JIUHUSAMH (puc. 2. 12, 6), mprueM KOHTYp U300pakeHUsI B MECTE PACTIOI0KEHHOTO
CEUEHUs HE IPEPBIBAIOT.

O0603HauaroT U HAAIIMCHIBAIOT CEYEHUS TAK )K€, KaK U pa3pe3nl. ToabKO I
HECUMMETPUYHBIX CEUCHHI, PACIOJI0KEHHBIX B pa3pbIBe UM HAJIOKEHHBIX (puc. 2.12, 0, B)
JIMHUIO CEeUEHUS IPOBOJST CO CTpeNKaMHu, a OyKBaMu He 0003HAYAIOT.

He 0603Ha4ar0T ceueHus HAJIO)KEHHBIC U BEIHECCHHBIE, €CITH OHU UMEIOT OCh CHMMETPUU
(puc. 2.13).
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I °) CEHUE IITPUXOBKU

Yacte mpenMeTa, KOTopas MomaiaeT B CEKYIIYIO MIIOCKOCTh, TOKPHIBAETCS HA YepTexax
JTUHUSAMH MTPUXOBKUA. OHU HAHOCSTCS IO YTIIOM 45° K JTHHHUSIM paMKH 9epTeKa TOJIHHON OT
S/2 mo S/3. OnHy | Ty e AeTab IMTPUXYIOT C OJMHAKOBBIM HAIpPaBJICHHUEM YKJIOHA Ha BCEX €€
u300pakeHusx (puc. 2.14).

PaccrosiHne Mex 1y mapasuiebHBIMH JTHHUSMH IITPUXOBKHU (4aCTOTA) JOJKHO OBITH OT 1
10 10 MM B 3aBUCHMOCTH OT TIOIIAIHN MITPUXOBKUA. OOBIYHO IITPUXOBBIC TMHUH HAHOCST Ha
paccrosiHuu 3...5 MMm.

Bonpocwt ona camonposepku:

1. [TosicuuTe, B KAaKOM Cily4ae IPUMEHSIOT BBIHOCHOM 3JIEMEHT

2. YKaXuTe KOT/1a Ha N300paKeHUH JIeTaTH YKJIOH WM KOHYCHOCTh OTYETIIMBO HE
BBISIBJIIETCS, TO, CKOJIBKO JINHUW MPOBOJST U TIE

3. Ykaxure, rje NpUMEHSIOT BBIHECEHHOE CEUCHUE

4. IlosicuuTe, 4eM OTJIMYAOTCS Pa3pe3bl U CEUEHUS

5. YkaxuTe, KOT/1a MPUMEHSIOT ¥ KaK 0003HA4al0T JOTIOTHUTEIHHBINA BU]I.

Tema 3.3 Pe3b0a, pe3b0oBbIe U31e/MS.

Memoouueckue pekomenoayuu:

B xone uzydenus JaHHON TeMbl HEOOXOUMO YCBOUTH OCHOBHBIE MTapaMeTPhl PE3b0OBBIX
W3JIeNTNI U Pe3b0BbI, TAK)KE YCIOBHBIC 0003HAUYCHUS  M300paKEHUS HA YepTEekKax.



Cooepcanue memur: OcHOBHBIE cBenleHHs 0 pe3bOe. Kinaccugukarus pe3posl. M300paxkenue
pe3b0BI M pe3b0OBBIX coequHeHi. COeaNHEHNs C TOMOIIBIO O0NITa, MIMMIBKYA M BUHTA.
OBPA30BAHHUE PE3bbbl. OCHOBHBIE ITOHATUS

N OINPEJAEJIEHUSA

COC,I[I/IHCHI/IH ,Z[eTaJICI;'I MallMH MW MCXAHU3MOB  MOI'YT OBITE Pa3bEMHBIMU U
HEPA3bEMHBIMU.

Hepa3beMHble COEAMHEHMS BBIMOJHSIIOTCS IPU TOMOIIM CBapKH, 3aKJICIOK,
NaiKy, CKIeUBaHUs U T.A. B Takux COeMHEHUSAX HENb3s pa3beIUHUTH AeTanu 0e3 pa3pylIeHus
OZIHOM M3 HUX WJIM CBSI3YIOLIETO JIEMEHTA.

Bce pe3bOoOBble coelnMHEHHs, a TakKe COSAMHEHMs IIMOHOYHBIC, HUIUIEBLIC,
MTH(TOBEIC SBIAIOTCS Pa3beMHBIMU COeAUHEHHSAMH. OHU MOTYT OBITH Pa300paHbl U BHOBH
coOpaHbl 6€3 pa3pyIIeHUs WU IIOBPEXKIACHUS JIeTaleH.

Pe3bOoBbIE cOEMUMHEHUS MIMPOKO HCIOJB3YIOTCS B MEXaHU3Max MalluH H
anmapaToB TEKCTUJIBHOM M JIETKOW TMPOMBIIUICHHOCTH, B CHCTEMax TpyOOIpOBOIOB
TEXHOJOTMYECKOI0 HA3HAYCHUS U T. 1.

Pe3pba cayxur nubo A coequHEHHs neTaned, Jubo [uisl npeoOpa3zoBaHUs
I[BI/I)KGHI/Iﬁ B pa3JIMYHBIX BUHTOBBIX MCXaHHU3MaX.

PGSB6H, HCIOJIb3YEMbIC UJIsI COCAUMHCHUSA I[eTa_neﬁ, Ha3bIBAKOT KPCIIC)KHBIMU. K
HHUM OTHOCATCA MCTPHUUCCKAA, TPY6H3.$I, ,I[IOfIMOB&H.

Pe3b0bI, umcnonb3yemble I B3aMMHOTO TIEPEMEIICHHS JeTalei, Ha3bIBalOT
x0/10BbIMU. K X0/1I0BBIM OTHOCSATCSI TparelneuiajabHas, yrnopHas, IpsiMOyTrojibHasi pe3bObl.

OCHOBHBIM 2JIEMEHTOM BCEX Pe3b0OBBIX COCTUHEHUH sIBIIsIeTCs pe3rda (Tabm.1).

TepMmuHBl ¥ oOmNpeneNeHUsT OCHOBHBIX TIOHATHM B OOJAcTH IWIMHAPUYECKON U
KoHnYeckoii pe3bd ycranorieHs 'OCT 11708-92 (CT C5B 2631-80).

Tabmura 1

Tun pe3bOsl [Tpumep o0o3HaUEHUS [Ipoduine pe3posI

Merpuyeckas 60°
M24

(T'OCT 9150-81) / / 7
Z 7

TpyOHas uunuHApUYEcKast
Gl/4 - A
(TOCT 6357-81)




TpaneuennanbHas

Jal
(TOCT 24738-81), Tr20 x 8
// 74
'OCT 24739-81) [ 2
Ynopnas
S12x2

(TOCT 10177-82)

Knaccudukarus pe3nd MOkeT ObITh IPEACTaBICHA CIEAYIOLEH CXeMOil:

ITo chonme nnodhuns

I1o nogenxnocmu

Pe3voa

ITo pacnonosicenro

A

I1o naznauenuio

Pe3nba mpencraBnser coOOW OAWMH WJIM HECKOIBKO PaBHOMEPHO PACIOJIOKEHHBIX
BBICTYIIOB TIOCTOSTHHOTO CEUEHHMsI, 00pa30BaHHBIX HA OOKOBOM MOBEPXHOCTU MPSIMOTO KPYTrOBOTO

Tlo uucnv 3axo006

ITo HanpaBieHUIO

RUUTORNU TUHUTT

TpeyronbHas

TpanenennanpHas

Ynopuas

var*rma

T7Ta7T

[unuaapuyeckas

ﬁouu JeCKad
apy>KHasi

BuyTpeHnHsis

Kpenexunas

XoaoBast

Onno3axoaHas

NMrrAarAanavAamrraa

Ilpasas

A

JleBag

WIMHJpa (MUIMHIpUYEcKas pe3bda) Wil MpsIMOro KpyroBOro KoHyca (KOHW4YecKasi pe3noa).

[Ipodunem pe3pObl Ha3bIBalOT MPO(GUIL BHICTYyNIa U KaHABKM B IJIOCKOCTH OCEBOIO

cedeHus pe3rosl (puc. 1, Tabdm. 1).

Pe3pba, oOpazoBaHHas OJHMM BBICTYIIOM, Ha3bIBae€TCs OJHO3axoaHOU (puc. 1, a).
Pe3n0a, oOpazoBaHHasi OByMs WM Oojee BBICTYIaMH C PaBHOMEPHO pPAaclOiIOXKEHHBIMU

3ax0jJaMu, Ha3bIBAE€TCS MHOT03aX0HOH (puc. 1, 0).




Puc. 1




B 3aBucumMocTn OT ycIOBHH M XapakTepa MPOHM3BOACTBA BBIOIHEHHE PE3bOBI MOXKET OCYIIECTBIISATHCS
Pa3NUYHBIME CHIOCOOAMHM M MHCTpyMEHTaMu. [ M3roToBieHHus OOJIBIIMHCTBA CTaHIAPTHBIX pe3bd Haubosee
IIMPOKO IMPUMEHSETCS] Hape3aHue pe3bObl IUIAIKaMHU U METYHKAMH.

[Tnamku (puc. 2, a) TPUMEHSIOTCS I Hape3aHWs HapYXHOM pe3pObl (pUC. 2, B) Ha 3apaHee
[IOJAIrOTOBJIEHHON 3aroToBke naeranu (puc. 2, 0), AMAMETp KOTOpPOW OIpeneisercs AUaMeTpOM M ILaroM
Hape3aeMoi pe3bOBbI.

Metuuk (puc. 3, a) mpUMEHsETCS I Hape3aHWs BHYTPCHHEW pe3bObl B 3apaHee MPOCBEPICHHOM
otBepcTuu (puc. 3, 6, B), IUaMeTp KOTOPOro Takke BbIOMpaeTcs B 3aBHCHUMOCTH OT IIara W JAUaMerpa
Hape3aeMou pe3bObl.

[Ipu Hape3anum pe3bObl 00pa3yeTcs y4acTOK HEMOJHOTO HMpOoQuiIs B 30HE Mepexoa pe3bObl K TIaaKkoi
YacTH JIETalld, Ha3bIBaeMbIi cOerom pe3bObl. [Ipu 3TOM JUIHHONM pe3nObl HAa3BIBAIOT JUTMHY y4dacTKa JeTaju, Ha
KOTOpoM oOpa3oBaHa pe3nda, BKItouas cOer pe3nObl u (acky (puc. 4, a). Eciu pe3nOy BBINONHSIOT 0
HEKOTOPOI MOBEPXHOCTH, HE MO3BOJIIONICH MEpeMeIIaTh pe3b00Hape3atonii HHCTPYMEHT 10 yropa K Hei, To
oOpa3zyercst HeZoBOo 1 pe3bObl. COET M HeIOBOI OIPEACIISIOT Helope3 pe3bOsnl (puc. 4, 0, B).
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Puc. 4

Ecnu tpebyercs BBIMONHUTE pe3b0y monHoro mnpoduns (6e3 cbera), To A BbIBOAA Pe3bOOHAPE3AIOIIETO
WHCTPYMEHTA JIeTIaeTCsl KOJbIIeBas poTodka (puc. 5a, 0). Pasmepsl mporouek crangaptuzoBanbl. [OCT 10549-80
(CT C3B 214-74) onpenensier pa3Mepsl IPOTOUYEK I METPHUSCKUX pe3b0 [2, Tabdm. 3.1].
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Pe3nba ObiBaeT mpaBas W JeBas. Y MpaBod pe3bObl BBHICTYN TPH BPAIICHUH IO YacOBOM  CTpENKe
ylIansieTcsi BAOJIb OCH OT HaOmogarens (puc. la). Y 1eBoit pe3pObl BBICTYI NMPH BpalleHUH MPOTHB YacOBOU
CTPEJIKH yAAJISETCs BIOJIb OCcH OT HaOmonatens (puc. 1, 6).

K ocHOBHBIM mapameTpaM pe3b0 OTHOCATCS:

- HapyXHbIA auameTp d LUIMHIPHYECKOW Pe3bObl — JAHAMETP BOOOpaXkaeMOro KPYroBOTO LMJIMHIPA,
OIMCAaHHOTO BOKPYT BEPIIMH HAPY>KHOW WMJIH BIIQJAMH BHYTPEHHEH pe3bObl. DTOT AraMeTp JUIs OOJIBIIMHCTBA pPe3b0
MPUHUMAIOT 32 HOMUHAJIBHBINA AUaMETP pe3bObl, HCIIOIB3YEMBbIi IpH €€ 0003HAYEeHUH;

- BHyTpeHHHH juamerp (i HMIMHIPUYECKOH pe3bObl — JHaMeTp BOOOPaKaeMOro KpYroBOTrO IMIIMHIPA,
BITMCAHHOTO BO BIAIMHBI HAPYKHON MJIM BEPIIMHBI BHYTPEHHEH pe3bOsl (puc. 1, a);

- mar pe3pObl P — paccrosiHEEe MEXAy COCEIHHMMU OJHOMMEHHBIMH OOKOBBIMH CTOPOHAMHU MPOQWUIIS
pe3bObl, I3MEPEHHOE B HAIIPABJICHUH, MapauieIbHOM ee ocH (puc. 1; 4, 0);

- X0/ pe3b0bI P — BeIMUMHA OTHOCUTEILHOTO OCEBOTO MEPEMEIICHHUS ACTAU C pe3b00ii 32 OJIUH MOTHBIN
000poT. )i 01HO3aX0THOM Pe3bOBI X0 paBeH mmary (cm. puc. 1).

Pe3n0a Ha3bIBaeTCs cTaHAapTHOM, eciu e€ mpoduib U pa3Mepbl COOTBETCTBYIOT CTaHAApTy (Tab. 1).

N30BPA’KEHUE PE3bbBbI

Ha ueprexxax pe3pOy m3obOpaxaror ycimoBHo B cootBerctBuu ¢ ['OCT 2.311-68 (CT CDOB 284-76).
YcnoBHOE U300paskeHne OJJMHAKOBO ISl BCEX pe3b0.

Hapyxnas pe3pba (Ha crep)kHE) M300pakaeTcsi CIUIOIIHBIMU OCHOBHBIMH JIMHUSIMUA 10 HApyXKHOMY
auameTpy d ¥ CIUTONIHBIMUA TOHKHMH JIMHUSIMH 110 BHYTpeHHeMY quametpy d;. [Ipu u300paskeHUH Ha TIIOCKOCTH,
MapajuIeIbHOM OCH pe3bObl, 3Ta TOHKAas JIMHHS JOJDKHA IEepeceKaTh TpaHUIy (acKd Ha KOHIIC CTEPXKHS U
JTOXOAMUTH 10 CIUIOLTHOM JIMHUU, OTPAaHUYUBAIOIIEH pe3b0y (puc. 6, a, 0).

[Tpn u300paxkeHUH Ha IUIOCKOCTH, MEPHEHIUKYISIPHOM K OCH pe3bObl, TOHHYIO JHHUIO OKPY>KHOCTH
BHYTPEHHETO JuameTpa pe3bObl d; MPOBOAAT B BUAE OYT', IPUMEPHO paBHOU 3/4 3TO#l OKpyXHOCTH. Pa3phiB
OKPY>KHOCTH JOIycKaeTcs B J000M Mecte. PaccTtosHue MexIy CIUIOMIHBIMA OCHOBHOW M TOHKOHM JIMHUSIMH
INPUHUMAIOT paBHBIM He MeHee 0,8 MM U He Oouiee 1mara pe3bOsl.

BuyTpenHioo pe3p0y (B OTBEpCTHHM) B pa3pe3ax H3AEIHHM IMOKa3bIBAIOT CIUIOIIHBIMH OCHOBHBIMH
JUHUSAMH IO BHYTPEHHEMY TUaMETPY pPe3bObl U CIUIONIHBIMU TOHKUMU JIMHUSMU 10 HAPYKHOMY JUaMETpy (pHcC.

6, B, T).
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B wu3o0paskeHUsX Ha TMIIOCKOCTH, MEPHEHIUKYISIPHOM K OCH pe3bObl, CIUIOMIHYI) TOHKYIO IJHUHUIO
MIPOBOASAT B BUJIE AYTH, TPUOIU3UTEIBHO paBHOU 3/4 OKPYKHOCTH U PA30MKHYTOI B JIF0OOM MecTe.

[Tpu n300pakeHnu pe3rObl Kak HAPYKHOH, TaK U BHYTPEHHEW Ha IJIOCKOCTH, MEPIEHANKYISIPHON K OCH,
(dacky He MMOKa3bIBAIOT.

Jlunuio, onpeAeNsIolyI0 TPaHUIly pe3bObl, MPOBOAAT JI0 JIMHUU HAPYKHOTO AHaMeTpa pe3rObl. [ panuiry
Pe3b0BbI M300PAKAIOT CIUIONIHOW OCHOBHOM JIMHUEH, €CIM OHA BUIMMA, JTUOO IITPUXOBOH JIMHWEH, €CITU OHA
HeBuaAMMa (puc. 6).

[IITpuxoBKY B pa3pe3ax U CEUEHMSIX MPOBOMAT 10 CIUIOIIHOW OCHOBHOM JIMHUH, T.€. 1O JUHUU HAPY’KHOTO
JrameTpa pe3bObl Ha CTEPKHE U J10 JIMHUU BHYTPEHHETO TuaMeTpa pe3bObl B OTBEPCTHUH.

[Ipu n300pakeHnn pe3bObl B HECKBO3HOM (TIIyXOM) OTBEPCTUH IMOKA3bIBAIOT TOJIBKO JUIMHY €€ TIOJHOTO
npodund (puc. 6, r).

B pe3p00BBIX COeMMHEHUSIX, N300pAKEHHBIX Ha pa3pese, pe3nda CTepIKHS 3aKphIBACT pe3b0y OTBEPCTHS
(puc. 7, a, 6).

[Tpu n306pakeHuu pe3bObl ¢ HECTaHIAPTHBIM PO UIEM 00s3aTENIbHO YKa3bIBAIOT €€ TPOdUiIb U
pasMepsl.
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YcnoBHOe n300pakeHre Bcex pe3b0 Ha uepTekax OAMHAKOBO. JTO 00JIeryaeT BHIMOIHEHNUE YEPTEXKEH, HO
HE JlaeT TIIOJIHOTO TpeAcTaBieHuss o pe3pOe. [losromy u3z00paskeHHE CTaHIAPTHOH pe3bObl Ha dYepTeke
JIOTIONTHSIETCS YCIOBHBIM 0003HAaYEHHEM, KOTOPOE XapaKTepU3yeT pe3b0y Mo mpoduiiio, pazMepam, HalpaBICHUIO
BUTKOB U T.JI. YCIIOBHbIE 0003HAYEHUS PE3b0 YKa3bIBAIOT [0 COOTBETCTBYIOLIUM CTaHAPTaM.

O6o3HaueHue Bcex pe3bd, Kpome TpyOHOH M KOHMUYECKHX, BCEr/la OTHOCAT K HApyKHOMY JIHaMETpy
pe3bObl. Ero MOXHO HAHOCHTH IO JIIOOOMY M3 YKa3aHHBIX BapHaHTOB (puc. §), Ilie 3HAKOM * OTMEYEHBI
JomycKaeMble MecTa HaHeceHus ooo3nauexuii (FOCT 2.311-68).

GBwm *

i 1 VIt 71 ) I 71
" (1 ¢ C,

Puc. 8

—

O6o03HaueHue 0/IHO3aX0AHON Pe3b0BI ¢ KPYIMHBIM IIarom (puc. 6, a) COCTOMT U3 OYKBEHHBIX U IIU(PPOBBIX
JIAHHBIX, COJEP’KAIMX CBEJCHUS O THUIIE U HOMUHAJIBHOM AuameTpe pe3bOnl (M 20 — meTpuyeckas pes3nba c
KPYIHBIM IIaroM, HapyxHbiid quametp d = 20 mMm). /s pe3bObl ¢ METKUM 11aroM (puc. 6, B) yKa3bIBaeTCs Iar
pe3bObl (M 8 x 1 — merpudeckas pe3nba ¢ MenkuM marom P = 1 mwm, HapyxHbeiii guametp d = 8 mm). V
MHOT'03aX0JHBIX pe3b0 (puc. 6, r) o0o3HavaeTcs X0/, a mar ¢ OykBoit P ormeuatot B ckobkax (M 20 x 3 (P1) —
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Tpex3axojHas MeTpudeckas pe3nda ¢ MeKuM marom P = 1MM, HapykHbIH quametp pe3sobr d = 20mm; M 20 x
3 (P1)LH — ta xe pe3nba, HO neBas).

O6o3nauenue TpyoHo# (puc. 6, 0) W KOHHUECKOU pe3nd [2, 4epT.222] OCYIIECTBISETCS C IMOMOIIBIO
HAKJIOHHOM JIMHUU-BBIHOCKU CO CTPEJIKON M rOpU30HTaNbHON MONKU. CTPEeNKy U JIMHUIO-BBIHOCKY MPOBOISAT OT
CIIOIITHOW OCHOBHOH JTMHHUH. B ycioBHOe 0003HaueHHe TPYOHOH IMIMHIPUYECKON Pe3bObl BXOIUT JIATHHCKAsS
oykBa G, pazmep B moiimax (1 mroiim paBen 25,4 mm: 1" = 25,4 MM), COOTBETCTBYIOIIUNA JTUAMETPY YCIOBHOTO
npoxoaa TpyOsl Dy (T.e. BHyTpeHHEMY AuaMeTpy TpyObl), U kiacc TouHoctd A wim B (manpumep, G1-A —
pe3p0a TpyOHas, ycioBHbIN npoxon Dy paBen 25 mm, T.e. mpuMepHo 1", Kilacc TOYHOCTH CpPEIHEro Juamerpa
pe3bObl — A).

W3 HecTaHAapTHBIX pe3b0 HaMOOJIbIEe pacPOCTPAHEHNE UMEET MPSMOYTOJIbHAs pe3b0a ¢ KBaJApaTHBIM
npoduiem. Takas pe3pda He UMeeT YCIOBHOIO 0003HAYCHHS, ITOATOMY IPH M300pakKeHUHU €€ KaK Ha CTepIKHE,
TaKk ¥ B OTBEPCTHH HEOOXOAMMO MMOKa3bIBaTh MPO(HIIb pe3b0bl 1 HAHOCUTH HEOOXOIUMBIC JJIsI €€ H3TOTOBJICHUS
pa3Mepbl — HapYXKHBI U BHYTPEHHUH TUaMETPhl pe3b0bl, BETUYHHY IIara U MIMPUHY BIATUHEI (puc. 9).

A
=T =17
)

N\

\
|
A

l

Puc. 9

Bonpocwt ona camonposepxu:

1. ITo kakuM pU3HAKaM KIacCUPUIUPYIOTCS PE3bOBI.

2. YcnoBHbIe 0003Hau€HUs pe3bObI

3. OcHOBHBIE TapaMeTpbl pe3bObl

4. YupouieHHOe n300pakeHne pe3bO0OBBIX COCTUHEHHM.

Tema 3.4 Dcku3bl AeTaneii 1 padoune YepTekKH.

Memoouueckue pekomenoayuu:

B xoze nzyuenus 1aHHOM TeMbl HEOOXO0AMMO YCBOUTh HA3HAUYEHHUE 3CKM3a U paboyvero yeprexa JeTaju.
[Topsox 1 mocne10BaTeNbHOCTh UX BBITOJIHEHUS.

Cooepocanue mempr: Dopma neTanu u ee aneMeHTHI. [ paduyeckas 1 TekcToBas 4acTh ueprexa. Hanecenue
pa3MepoB Ha YepTeke JeTale u 0003HAYCHHH IIEPOXOBATOCTEN TOBEPXHOCTEH. BhITIOIHEHHE 3CKU3a U
pabouero ueprexa JAeTalu.

Bonpocwl ona camonpoeepxu:

1. Yro Takoe rcku3?

2. Yro Ttakoe pabouuii yepTex aeranu’?

3. OCHOBBI HAaHECEHHUS Pa3MEPOB HA YEPTEKE AETAIH.
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Tema 3.5 Pa3beMHbIe M Hepa3beMHbIE COeIUHEHUS JIeTaJIeil.

Memoouueckue pekomenoayuu:

B xone uzyuenusi JaHHON TeMbl HEOOXOAMMO YCBOUThH BUJIBI Pa3bEMHBIX U HEPA3bEMHBIX COSTUHEHHUIA.
Cooepicanue memot: 11lnioHOUHBIC, 3yOUaThIe(IITUIIEBBIC) COSAMHEHMS NeTanel. X Ha3HaueHUe U yCIIOBHBIC
o0o3HaueHus. CBapHble coeIMHEHUs. Y CIOBHbIE 0003HAYEHHSI CBAPHBIX IIIBOB.

Bonpocul ona camonpoeepku:

1. Pa3beMHbIe cOeTMHEHUS KaKue ObIBAIOT?

2. HepazbemHble coeTMHEHUS?

Tema 3.6 3y0uarbie nepenaum.

Memoouueckue pekomenoayuu:

B xoze nzyueHus 1TaHHOIH TeMbl HEOOXOIUMO YCBOUTh KOHCTPYKTHUBHBIC PA3HOBHIHOCTH 3yOUaTHIX KOJEC U UX

n300pakeHNe Ha YepTEexKe.

Cooepicanue memot: OcHOBHBIC BUABI Tiepenad. KOHCTPYKTUBHBIC PA3HOBUIHOCTH 3y04aThIX KOJIEC.

YcnoBHbIe H300paXkeHUs IIMHIPUYECKON, KOHUYECKON U YepBAYHOM MepeiadH.

IMEPEJAYU 3YBYATBIE HUJIMHAPUYECKUE OO1ue TepMUHBI, ONpeeiIcHus] 1 0003HAYCHHSI JIEMCHTOB

3yOuareix nepenay ycranapimuBaeT ['OCT 16530-83. « [lepenaua — MmexaHu3M, OCYIIECTBISIOMINN ITepeaaqy

BpalllaTeIbHOIO JBUKEHUSI UITU ero npeodpazoBanue. COBOKYIMHOCTD AETajeil, ¢ MOMOIIbIO KOTOPBIX MepeaaeTcs

BpallaTelbHOE ABMXKEHUE OT OJIHOTO Bajla K IpyroMy. * 3yOuyaras nepejadya — KHHeMaTH4ecKasl rnapa,

oOpa3oBaHHast 3y0UaTHIMU KOJIeCaMH, 3yObsi KOTOPBIX MPHU MOCIEI0BATEIHHOM COIPUKOCHOBEHUU MEXY COO0M

NepelatoT 3aJaHHOE JBM)KEHHUE OT OJHOI0 KoJleca K IpyromMy. ® 3yduaToe Kojeco — JeTallb 3y0uaroil nepesayu B

BUJIE IUCKA C 3yObsIMH, BXOASIIUMU B 3alleIUICHUE C 3yObsSIMU APYroro Koneca. B 3anemnennn aByx 3y04aThix

KOJIEC O/IHO U3 KOJIEC Ha3bIBa€TCs LIECTEPHEN (C MEHBIINM YUCIIOM 3yObEB WJIM BEAYILEE), APYroe — 3y0dyaTbiM

KoJiecoM (¢ OOJBIIMM YUCIIOM 3yObeB WM BeloMoe). B 0cHOBY ompe/enenus napaMmeTpoB 3y04aToro kKoieca

10JIOXKEHA JENUTENbHAs OKPYKHOCTh. J{eIUTeNbHBIMU OKPYKHOCTSIMU HA3bIBAIOTCSl CONPUKACAIOLIUECS

OKPY>KHOCTH Taphl 3y0UaThIX KOJec, KaTAlIecs OHa 1o Apyroi 6e3 ckonbxenus (auamerpst d1 u d2 ).
PaccrosiHue Mex 1y OTHOMMEHHBIMU TOYKaMU IPOQHIIS COCETHUX 3yObeB, H3MEPEHHOE 110 JIyre

JeNUTETbHON OKPYKHOCTH, Ha3bIBAaeTCs 1aroM 3auerieHus (pt). OTpe3ku, paBHbIe mary pt, AT

JETUTETHHYIO OKPY>KHOCTB Ha Z YacTel (z — 4uciio 3yObeB Koseca). JleauTenbHbli [uaMeTp Uit 3y04aToro

KoJieca Bcerja ouH. J[uHa neauTensHOM OKpyKHOCTH 3yOuaToro kojieca: md = pt z (rne n = 3,14), otkyna

IMaMeTp ACTUTEIbHON OKpy)HOCTH d = (pt / T ) z. JIuHeiiHas Benn4MHA, B T pa3 MEHbIIAs [1ara 3areryIeHus,

Ha3bIBAETCS MOJyJeM U 0003HayaeTcs OykBoil m. Moysb — YMCII0O MHUJUTUMETPOB JIETUTEILHOTO TUaMETPa,

npuxosieecs Ha oAuH 3y0. Monyinb (m ) ¥ uncnia 3yobeB 1mectepa (z1) u xoseca (z2) SBISIOTCS OCHOBHBIMU

pacueTHBIMU NapameTpamMu 3youaToil nepenaun. YuciioBble 3HaUCHUS MOy el 3y04aThIX KOJIEC ONpeaesseT

I'OCT 9563-60.

Yucnossle 3HaUeHU MoJyIeit 3youarhix konec (FOCT 9563-60)

Pan Moayne m,mm 1 0,6 1,0 1,251,52,02,53,04,05,06,08,010121620,7 1,125 1,375 1,75 2,25 2,75 3,5

45557,09,0111418

Bonpocwt ona camonposepku:

1. [Io KOHCTPYKTUBHBIM Pa3HOBHUIHOCTSIM 3y0UaThle Kojieca MoApa3IesitoTcs??

2. OcobeHHOCTH 0TOOpaXKeHHs LMIMHAPUIECKOH nepenadn?

3. OcobeHHOCTH 0TOOpaKEHUsI KOHUYECKOU repeaadn?

4. OcobeHHoCTH 0TOOpaKeHHsI YepBAYHOM nepenadn?

Tema 3.7 O01mue cBegeHHs 00 U31eTUAX U COCTaBJIEHHE COOPOYHBIX YepTesKei

Memoouueckue pekomenoayuu:

B xoze nzyueHus 1aHHOH TeMbI HEOOXOIMMO YCBOUTHh Ha3zHAuEHHE U COZEpIKaHUe YyepTeka O0IIero Bua,
cOOpOYHOTO YepTexka.

Cooeporcanue memur: Yeptex o0Omero Buaa,cOOPOIHBIN YepTEK UX HA3HAUCHHE U cofiepkaHne. Pa3meps! Ha
cOopouHbIX uepTexax. [TopsaoKk BeIOIHEHHUS] COOPOYHOTO YepTexa. BrimonHeHne cnennpukanum.
CBOPOYHBIN YEPTEX

CoenuHenue aeraneil B cOOPOYHbBIE €IMHMIIBI, @ 3aTEM B TOTOBOE M3/IENIUE BBIIOIHIETCS 0 COOPOUHBIM
yeprexaMm. COOpOUHBIM UEPTEKOM Ha3bIBAIOT KOHCTPYKTOPCKHI IOKYMEHT, COJIepKallil n300pakeHne
cOOpOUYHOM eMHUIIBI U IPyTUe TaHHbIE, HEOOXOAUMBIE IS €€ COOPKH (M3rOTOBICHHS) M KOHTPOJIS.
CocraBnenre cOOPOYHBIX YePTEKEH TOHKHO ObITh YBs3aHO ¢ TpedoBanusiMu ['OCT 2.109-73*. CoopounbIit
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YEepTEkK JOJKEH conepxkaTh: 1. M300paxkenus (BUbl) COOPOYHON €TMHUIIBI, TAIOIIHUE MPEACTaBICHUE O
KOHCTPYKIUHU, PACIOI0KEHUHN U B3aUMHOM CBSI3U COCTABHBIX YacTeH, COEUHSAEMBIX 110 JAHHOMY YEPTEKY.
N3o0pakenust Ha cOopouHbIX uyepTekax BoImoHsIOTCA o ['OCT 2.3052008. N3o0paxkeHus COOPOUIHOTO

gepTeka JOJKHBI PeliaTh TP 3a7aud: a) MOKa3bIBaTh B3AUMOCBS3b COCTABHBIX YACTEH M3/eus, 3asBJICHHBIX B
cnenudukanuy; 6) oGecrneynBaTh BO3MOKHOCTh ITPOCTAHOBKH HA YePTEKEe HEOOXOAMMBIX 1T COOPOYHOTO
gepTeka pa3MepoB; B) 00eCreunBaTh BO3MOXKHOCTh TPOCTAHOBKH HOMEPOB MO3HUIUI BCEX COCTABHBIX YacTel
W31, 3asBJICHHBIX B crienudukanuu. 2. Pazmepsl. 3. Homepa mo3uinmii COCTaBHBIX YacTei, BXOASIINX B
nznenue. Kaxxnas neranb, BXxoasuias B U3eiue, 10JKHA UMETh CBOIl HOMep. 4. OCHOBHbIE XapaKTEPUCTUKU
W3JIeHs: HaJl OCHOBHOM HAJMUCHIO MOTYT ObITh YKa3aHbl TEXHUUYECKUE TpeOoBaHusl, ycinoBus. OTaeIbHOr0
paccMoTpeHHs TPEOYIOT pa3Mepsl Ha COOpOYHOM depTexe: [abapuTHbIE (JUIMHA, IIMPUHA W BHICOTA U3JICIIHS).
[IpucoeauHUTENBHBIE — pa3Mepbl AIEMEHTOB JIeTallel, BXOIIIIMX B JaHHBIN y3€1 U He 3aJIeiiCTBOBAHHBIX B
JTaHHOU cOOpKe
5 VYcTraHoBOYHBIE® — pa3Mephl, IO KOTOPHIM OCYIIECTBIISIETCS MPUBSI3Ka TAHHOTO U3/IEIHUS K OTIOPHOI
MMOBEPXHOCTHU APYroro cCOOPOYHOTO COSTUHEHUS WK K (DYHIaMEHTY MAITUHBI
Bonpocul ona camonpoeepku:

1. Ha3nauenue u copepkaHue 4epTexa oomero Buaa?

2. Hasnauenue u cogepxaHue cOOpOUHOro uepTexa’?

3. Tlopsaok BbimosHEHUS] COOPOYHOrO yepTexa?

4. Cneundukanusi-Ha3HaAYCHHE, TTOPIIOK 3aIIOITHEHUS?
Tema 3.8 /lerasmpoBanue cOOPOYHOIO HYepTekKA
Memoouueckue pekomenoayuu:
B xone n3yuenusi JaHHON TeMbl HEOOXOAMMO YCBOUTH 3TaIlbl JETATMPOBAHUS COOPOYHOTO YEPTEkKa €TUHUIIBI
Cooeporcanue memot: Haznauenue u pabora cOopouHoit enunuiibl. KonudecTBo fetaneid, BXOASIINX B
cobopounyto eauHuIy. KonnyecTBo CTaHAAPTHBIX JIeTalleld, UX YCIOBHOE n300paxxeHue. Brimonnenue pabouero
yepTeka JeTallu.
JIETAJIMPOBAHUE CEOPOYHbBIX YEPTEXEM
JleranupoBaHWEeM HA3BIBAIOT BBHITIOJHEHUE PA00OYUX YSPTEKEH JIeTaliel U3IeNns 110 COOPOIHOMY YEPTEKY.
PaGouue uepTexu aeraneil — 3TO 4epTekU, COAEPIKaIINe U300paKEeHUS AeTanei U HeoOX0JuMbIe JaHHBIE JIJIS
M3TOTOBJICHUS M KOHTPOJIs. [IpucTynas k neraarupoBaHuio cCOOPOYHOro yepTexa (B TaHHBIX METOJIMYECKUX
yKa3aHUAX PaCCMOTPEHO JETaupOBaHUE IPEIOXPAHUTEIHHOTO KIIallaHa), HY>KHO €ro MPOYUTAaTh,
MPUACPKUBASICH TOM MOCIEI0BATEILHOCTH, KOTOpask ObliIa U3JI0KEHA B pa3zelie 2 HACTOSAIIUX METOINYECKUX
yKka3zaHui. BeimonHeHue yepTexeii getaneil mpoBoauTes o onepauusM. [Iporece netanupoBanus npu 3T0M
COCTOUT U3 JIBYX 2TaroB: 1) MOATOTOBUTENBHBIN 3TAl — ysiICHEHUE (DOPMBI JIETaIH, BBIOOP TJIABHOTO
n300pakeHus], KOJIM4YecTBa M300pakeHni, MaciiTadba yepTesxa (onepauuu 1-7, mpuBeaeHHbIE qanee); 2)
COOCTBEHHO BBINIOJTHEHUE YepTexa aetanu (oneparuu 8-13). 1-s1 oneparms. BeiOparts netanb, a1s KOTOPOit
OyZeT cCOCTaBIATbCA PaOOUMii YepTEX, OMPEAETUB MO0 crienuduKauy ee HauMeHoBaHue. HaunHaTh crneayer ¢
BBITIOJIHEHUS YepTEkKEH Hanbosee 3HaYuMBbIX JleTasneil. 2-1 onepamus. HailTu Bce n300paXkeHus 1eTaiu Ha
cOOpPOYHOM YepTexke, YSICHUTh €€ HapyKHYIO U BHYTPEHHIOI (hOpMY U OIIpeenuTh rabapuTHBIE pa3Mephl. JTa
orepanus siBsieTcs: Hanbosee BaxHOU. [Ipu ee BBITIOIHEHUH CIIeTyeT IOHUMATh, YTO HEJb3s MPABUIHHO
BBHITIOJTHUTH YEPTEXK JACTAIH, IPEIBAPUTEIILHO HE YSICHUB BHJIa TOBEPXHOCTEH, KOTOPHIMU OTPAaHUUYEHBI €€
Hapy>kHas ¥ BHYTpeHHss popMbl. [[03TOMY MpH BBITIOJIHEHUH 3TOH ONepaliii HEOOXOUMO MPUIEPKUBATHCS
ClIeyIoIIel TOCIeI0BaTEeNbHOCTH: a) HAlTH Bce M300paKeHUS Ha COOPOYHOM YepTexe, HAUMHASI C TOTO
M300pakeHus1, K KOTOPOMY OTHECEHA TOJIKa C HOMEPOM TO3UIINH TaHHOM AeTanu. [Ipu 3ToM naHHas netanib
MBICIIEHHO KaK OBbI BBIJIENSIETCS U3 BCEX OCTaNbHBIX. [103TOMY Ha puCyHKaX B MpUMepe AETaTUPOBKH
M300pakeHUs] COOTBETCTBYIONINX JETAJICH BBIJIEICHBI CIJIONIHON OCHOBHOM JIMHUEH, B TO BPEMsI KaK OCTaJIbHbIE
MMOKa3aHbl TOHKOM; 0) MpeICTaBIIsAs Bce N300paKEHUS IETATH U YUYUTHIBAsI CIIOCO0 COSAMHEHHUS €€ C IPYTUMHU
W3/ICTTASMHE, ONIPEICITUTh BUJIbI TOBEPXHOCTEH, OTPAaHMUMBAIOIINX HAPYKHYIO M BHYTPEHHIOK (DOPMBI JETATH, U
Ha OCHOBaHHUU 3TOTO MPEJCTABUTh €€ KOHCTPYKIMIO; B) JE€TATUPOBAHKE NMPEJOXPAHUTEIBHOTO KJanaHa ClIeayeT
HayaTh C BHITIOJHEHHUS YePTEKa KOopIyca Kak HanboJiee 3HAYMMOM JIeTaju, 3aTEM COCTaBUTh YEPTEIKN OCTATBHBIX
netaneit mo Mepe yObIBaHUSI MX CTENEHH CI0KHOCTHU. [IpumMepsl opopmiteHus pabodnx yepTexen getanei,
BXOJIAIIUX B MIPEIOXPaHUTEILHBIN KilanaH, nmpuBeacHs! Ha ¢. 20, 23, 26, 29, 32, 35. 3-g omeparus. Beiopars
riiaBHOE n3o0pakenue. 4-s oneparnus. HaMeTuTs HEOOX0AMMOE KOTMYECTBO U300paKESHHIA. S-51 OTIepariusl.
Bri6pars macmrad nzoopakenns mo ['OCT 2.302-68. Macmital a1 BeldepuUuBaHus ASTaIA BHIOUPAETCS B
3aBHCHMOCTH OT CIIO)KHOCTH €€ (OpMBI U pazMepoB. YacTo MacTad yepTeka AeTaal He COBMAAaeT C
MactaboMm cOopodHoro ueprexa. 6-s onepanus. Beiopats mo 'OCT 2.301-68 Heobxoaumsrii popmart imcta
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JUTS 9epTeka TaHHOW JeTan. 7-s1 onepanus. [IpucTynmuts K mocTpoeHnto n300paXeHU JaHHOM JIeTamn
TOHKUMU JIMHUSAMHU, cTporo coomonas [OCT 2.305-2008. CrneayeT OTMETUTh, UYTO TJIABHOE N300pakeHne
OTJENBHOM JIeTall MOKET U HE COBIAATh C PACTIONIOKEHUEM STOW JeTalli Ha TIIaBHOM U300paKeHUH
cOopouHoro yeptexka. 8-1 onepanus. Hanectu BIHOCHBIE U pa3MepHbIe IMHUM B cooTBeTcTBUU ¢ [OCT 2.307-
68. 9-s1 onepauus. OnpenenauTb Ha COOPOYHOM YepTeKe pa3Mephl AETaIN U MPOCTABUTH UX HA YEPTEKE C yUETOM
tpeboBanuit 'OCT 2.307-68, TOCT 872481, 'OCT 6357-81. Pazmepsl Aetaneit onpenestoT HEMoCPEICTBEHHO
M3MEpPEHUEM I10 YePTEKY 3aJaHUs ¢ yueToM MaciiTaba nuzoopaxenus. Ocoboe BHUMaHKE MTPU BIUCHIBAHUU
pa3MepoB 00palaloT Ha CONpsraeMble pa3Mephl, T.€. Ha T€ pa3Mepbl COCIUHIEMBIX JeTalleid, HOMUHAIbHBIC
3HAYEHUS KOTOPBIX SIBJISIOTCS OAMHAKOBBIMU. Bo n30exanune ommboK 11e51eco00pa3Ho UX BIIUCHIBATh B MEPBYIO
ouepe]ip, OCIEeI0BAaTEIbHO Ha BCEX YEPTEXKax colpsraeMelx Aeraneil. Hanpumep, ans paccmaTpruBaeMoi
coopku (c. 16) conpsiraeMbIMHU SBIISIIOTCSA pe3b00BbIE pa3Mmepsl. 10-s onepanus. Hanectu MTPUXOBKY COTIACHO
I'OCT 2.306-68. 11-5 onepanusi. [IpoBeputh uepTex, BHECS HEOOXOIUMBIE UCIIPaBIeHHS. 12-51 oneparus.
3anoIHUTh OCHOBHYIO HAJIUCh. 13-4 onepaius. 3aKOHYMB YE€PTEkK OJHOM J€TaIM, B TOM Ke
MOCJIEI0BATEILHOCTH MPUCTYIUTH K BBIINOTHEHUIO YepTEKa APYron JeTau.
Bonpocul ona camonpoeepku:

1. Drambl neranupoBaHus COOPOUHOTO YepTeEkKa?

2. YcnoBHble U300pakeHne U paboure YepTeKU CTaHAAPTHBIX JIeTaleH.

3. Coznmanne pabouux YepTexel aeTane.

Tema 4.1YTeHue ¥ BbITIOJIHEHHE YePTeKeH 1 ¢XeM 10 CeHaTbHOCTH
Memoouueckue pekomenoayuu:

B xozie u3yuenust 1aHHON T€MbI HEOOXOJIMMO YCBOUTh THUIIBI CXEM B 3aBUCMOCTH OT OCHOBHOT'O

HA3HAYEHUS] 1 0COOEHHOCTU 0TOOpaKEHUSI Ha YEPTEKe.

Cooepocanue memot: O01THE CBEIACHUS O cXeMaxX. TUIBI CXeM B 3aBUCHMOCTH OT OCHOBHOTO HAa3HAYEHUS.

N300paxeHne KHHEMaTUYECKOM, THAPABINYECKOMN, THEBMATUYECKON U ANEKTPUUECKOM CXEM.
Bonpocwt ona camonposepku:
Tunel cxem?
OcoOeHHOoCTH N300paKCHHSI KHHEMATECKON CXEMBI.
OcoOeHHocTH N300pakKeHHsI THAPABINYECKON CXEMBI.
OcoOeHHoCTH N300paKCHHSI THEBMATUICCKOW CXEMBI.
OcoOeHHocTH N300paKEeHUSI STCKTPUUECKON CXEMBI.

TeMa 5.10cHOBBI CTPOUTEIbHON IpaduKu
Memoouueckue pekomenoayuu:

B xone uzyuenust ganHoi TeMbl HeooxoauMo ycBouTh cranaaptel CITIC, nocnenoBaTenbHOCTH

BBIUEPUMBAHMUS IJIAHOB, (DacazoB U Pa3pe30B 31aHUN.

Cooeporcanue memoi: O01IHE CBeNIeHUS 0 cTpouTeNnbHBIX YepTexax. Ctanmaapt CIIJIC Ocobennoct

o(hopMIIEHHS CTPOUTENBHBIX YepTeKeil.. UepTexku 31anuii: Gacaj, mIaHbl, pa3pesbl
Bonpocwl ona camonposepxu:

1. OcHOBHBIE TUIIBI CTPOUTENBHBIX YEPTEKEH.

2. Cranmaptsr CITJIC.

3. OcoOeHHOCTH MOCTPOSHHMS TIaHa 3TaXA.

4. OcobenHoctH nmoctpoeHus dacaja.

5. OcoOeHHOCTH MTOCTPOEHHMS pa3pesa.

agrwdE

Tema 6.11Iporpamma KOMITIAC. OcHoBHBIE cCBeleHHS M BO3MOKHOCTH. Ilopsinok u moc/ienoBaTe/bHOCTD
padoThi ¢ cucremoit KOMIITAC.
Memoouueckue pexomendayuu s ycnemnoro ocsoenusi CAITP KOMITAC Heo6xoaumMo uMeTh
npecTaBiIeHne 00 OTpaxeHne rpadguueckorl MHPOPMAIIUU C TOMOIIBIO CPEACTB CHCTEMBI.
Cooeporcanue memur: OcHoBHbIe cBefieHUs U Bo3MokHOocTH KOMITA Ca. UHTepdeiic cucremsl,
MOCTIEIOBATEIBHOCTD U TIOPSIIOK paOOTHI C CHCTEMOIA.

OcHoBHbie kKoMnoHeHTHI KOMITAC-3D

OcnoBubie komrnoHeHTHl KOMITAC-3D (pa3pabotunk u pacnpoctpanurens 3A0 ACKOH)

COOCTBEHHO CHCTEMa TPEXMEPHOI'0 TBEPIOTEIBLHOTO MOJIEIUPOBAHUSA, UYEPTEKHO-TpaPUUECKUl pemaakTop u
MOJTyJIb IPOEKTUPOBAHUS CHICIIM(PUKALINNA.

16



Cuctema TpeXMEpPHOTO TBEPJAOTEIBHOTO MOJICIMPOBAHUS IpeJHa3HaueHa Il CO3JaHHUs TPEXMEPHBIX
aCCOIIMATUBHBIX MOJIENICH OTAEIbHBIX JeTajeil U COOPOUYHBIX EIMHUI], COAEPIKAIINX KaK OpPUTHHAIbHBIC, TaK U
CTaHJAPTH30BAHHbIE KOHCTPYKTUBHBIE 3JIeMeHTHI. [lapamerprueckas TEXHOJIOTHsS MO3BOJSAET OBICTPO MOJIyYaTh
MOJIETN TUIIOBBIX M3JEJINN Ha OCHOBE OJIHAX/Ibl CIPOEKTUPOBAHHOIO NIPOTOTHUIIA. MHOTO4YMCIIEHHBIE CEPBUCHBIE
GyHKLIMN 00JIeryaroT pelieH!e BCIOMOTaTeNIbHBIX 3a/1a4 IPOEKTUPOBAHUS U 00CITYKUBaHUS IPOU3BOJICTBA.

Ueprexno-rpapuuecknii  penakrop (KOMIIAC-T'PA®UK) npeanasHadueH [UIsi aBTOMATH3AIMH
IIPOEKTHO-KOHCTPYKTOPCKUX PabOT B Pa3IMYHbIX OTPACIIAX AeATeNbHOCTH. OH MOXKET YCHEUIHO UCIOIb30BaAThCS
B MalIMHOCTPOEHUH, APXUTEKTYpe, CTPOUTEIHCTBE, COCTABICHUHU IUIAHOB M CXEM — Be3Jle, e HeoOX0IUMO
pa3pabaTbIBaTh U BBITYCKATh YEPTEKHYIO M TEKCTOBYIO JOKYMEHTALIHIO.

B cucreme KOMITIAC-3D wumMeeTcst BO3MOXKHOCTh CO3JAaHUSI aCCOLMATHBHBIX YEPTEKEH TPEeXMEPHBIX
neraneid. AccouuaTuBHoe H3o0paxeHHe (opMupyercs B OOBIYHOM uepTexe. B Hem cozparoTcst BeIOpaHHbBIE
[10JI30BATEJIEM AaCCOLMATUBHBIE BUABI U pa3pe3bl (CEYEHMs]) TpeXMEpHOM aeranu. Buasl aBromMaTHuecku
pacrioyiaratorcsi B INpOEKUHMOHHON cBs3u. Ilpm HeoOXoAMMOCTH CBA3b MOXHO OTKIIOYMTH — 3TO JaeT
BO3MOXXHOCTh IPOM3BOJIBHOTO pa3MELEHUs BUAOB B uepTeke. Bece BUABI CBA3aHBI C MOJEIBIO: U3MEHEHUS B
MO/JIEJIN IPUBOJAT K U3MEHEHUIO N300paKEHMsI B aCCOLIMATUBHOM BHUJIE.

OcHoBHBIE 3JIeMeHTbI HHTep(eiica

[Tocrne BKITIOUEHUST KOMIIBIOTEPA TBOWHBIM IIETIKOM I10 SIPIBIKY HA pabodeM CTOJIe OTKPOUTE MPOTrpaMmy
KOMIIAC-3D 10 LT. IIporpamma pa3paborana s ornepannonHoi cuctembl WiNdOws, mostoMy ee OKHO
UMEET Te K€ AJIEMEHTHI yrpasieHus, 4ro u apyrue Windows-npunoxenus. B OTKpBIBIIEMCS OKHE MOSBSATCS
3aroJi0BOK NpOrpaMMHOI0 OKHa, cTpoka ['1aBHOro menio 1 CTaHAapTHAs NaHe b.

3aro10BOK MporpaMMHOI0 OKHa

3arojoBoK pacIoJIOKECH B camou BerHeI;’I 4acTu OKHa. B Hem 0T06pa>KaeTc;1 Ha3BaHUC IIPOrpaMMBbI,
HOMCEp €€ BEPCUHU U UM TCKYIICTO JOKYMCHTA.

I'naBHOE MeHIO

J Pain Pegaktop  Bun  Omepagud Cepewc OkHo  Cnpaeka  Buonuoreku

T'1aBHoe MeHIO PacCIIOJIOKECHO B BerHeﬁ HaCTyu nNporpaMMHOro OKHa, Cpa3y IoAa 3aroJIOBKOM. B mem
HaxogATCdad BCE€ OCHOBHBLIC MCHKO CHCTEMBEI. B KaXXJIOM M3 MCHIO XPaHATCS CBSA3dAHHBIC C HUM KOMAHJBI. I[J'IH
akTuBauu [JIABHOT0 MEHIO JJOCTAaTOYHO OTKPHITH JIFOOOE M3 BXOSIINX B HETO MEHIO MPOCTHIM IIETYKOM MBIIITH
Ha ero uMeHd. KomaH/ipl MEHIO OOBEAMHEHB! B TPYNIBI 10 (GYHKIHOHAIBLHOMY NMpHU3HAKY. ['pymibl oTAeIeHb!
JPYT OT JApyra rOpU30HTAIBHBIMU JTUHUSIMH. J[J1s 3aKkpbITis ['1aBHOTr0 MeHI0 HEOOXOAMMO IIETKHYTh MBIIIBIO B
mo6om mecte okHa KOMITAC-3D BHe MeHIo, Wi HaxaTh KiaBuily <ESC> Ha KiaBHaType, MU BBITOJHUTD
HCO6XOI[I/IMYIO KOMaHAy MCHIO.

CranaapTHas naHeJb

IO-E2d|@k f i s i k.

CTaHAapTHaﬂ naHeNnb pacno/sioXXeHa B BerHeVI 4YaCTU OKHa cucTembl nog FnaBHbIm meHro. Ha aTOM
naHe/ M HaxogATCA KHOMKKU Bbl30Ba CTAHOAPTHbLIX KOMAHL, onepau,m‘/'i C d)aﬁﬂaMM n 06'beKTaMM, nossosadwouime
06paLLl,aTbCﬂ K Hanbonee yacto ncnonb3yembim nNpu pa60Te KOMaHOam.

CocraB maHenu ympaBlIeHUS Pa3UyeH Ui pasHbIX PeXUMOB paboThl cuctembl. Kpome toro, Habop
KHOIMOK Ha TMaHeIM MOKHO H3MEHHMTh C IIOMOIIbI0 CPEICTB HACTPOMKU CUCTEMbl. MHOTHE KOMaHIbl B
CranapTHOi mnaHeaW mpoayoaupoBaHbl KomaHgamu I'1aBHoro Mmenwoo. 3anyck komana CraHaapTHOH
MaHeJM OCYIECTBISIETCS MPOCTHIM LIETYKOM MBILIH.

B ctpoxe CTanaapTHOH NMaHeJM Ha)XKMUTE HA CUMBOJI g nepBoii koman el Co3aaTh U BBIOEPHUTE, YTO
Ooynere co3gaBatb. C mnomompto KOMITAC-3D MoxHO co3/1aBaTh uepTeXH, (pParMeHThl, TEKCTOBBIE
JOKYMEHTHI, crieruuKanuu, cOopku u neranu. [TockoiapKy crucTeMa MoJIHOCThIO MOACPKUBAET BCe TPeOOBaHUS
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ECK], geprex, cozmaBaembiii B KOMIIAC-3D, MOMHOCTBIO COOTBETCTBYET CTaHAAPTHOMY JIUCTY YepTEXka,
COZIEPKUT PaMKY, OCHOBHYIO HaJIIIUCh U JAPyriUe TEXHUYECKUE TPeOOBAHMUSL.

[Tocne co3ganust HOBOTO UJIM OTKPBITHSI yKe CYHIECTBYIOIIErO YepTexka Ha IKpaHEe MOSABITCS CIEAYIOLINe
MaHeNu.

ITanean Buna

laaa|q s~ | b4 ECO| &G 50 of IF %=

Ha manenn Bua pacmoiioXeHbl KHOIKH, KOTOpPBIE MO3BOJISIOT YIPABIATH HW300pakeHHEM: H3MEHSTH
MacIITad, nepemMeIaTh U Bpamarh n300pakeHue, U3MEHATh GopMy MpeICTaBICHHS MOIEIIH.

IHaneas Tekyuee cocTosiHuE

[ fhon = &0 - || 22 - L] T &g Yt 15307 243660
ITanens TeKymee COCTOSIHME HAaXOOIUTCA B BerHeﬁ 4aCTH OKHa Cpal3y HaJd OKHOM JOKYMCHTaA. CocTtaB

MaHENN pa3InyeH I Pa3HbIX PEKUMOB paboThl cucteMbl. Hampumep, B pexkuMax paboThl ¢ 4EPTEKOM, 3CKU30M
Wi (parMeHTOM Ha Hel PacIioyIOKEeHbI CPEACTBA YIPABICHUS KYpCOPOM, CIIOSIMU, IPUBA3KAMH U T.1.

KomMmaxkTHas maHeJ b

BeTacur4 AL G EAEGE I Ie.AY, .

— e e ——|

ITanens MCPCKIOYCHUA I/IHCTPYMGHTaHBHaH IaHCIb

KovmnakTHasi maHeJ b HaxXOJUTCS B JIEBOM YaCTH OKHA CUCTeMbI U cocTouT u3 IlaHenm HNEePEKIIOICHUA
n I/IHCprMEHTaJIbeIX nmaHeJIei. Kaxcnoﬁ kHonke Ha Ilanean NMEePEeKIIICHUA COOTBETCTBYET OAHOMMEHHAA
HHCTPYMCHTAJIbHAsA IMaHCIIb. I/IHCprMeHTaJIbHI)Ie MaHeJn CoACpKarT Ha60p KHOIIOK, CTPYIIHUPOBAHHBIX II0
(bYHKI_[I/IOHaJ'IBHOMy IIPU3HAKY. CocraB naHeau 3aBUCUT OT THIIA aKTUBHOI'O AOKYMCHTA.

IHaneas cBoiicTB u IlaHesb cHeNMaTBHOIO YIIPABJICHUSA

DU Rernp 000 005 (5057 e T ocu O] crua T

@ 4| )N OKpyaHOCTE TMasens
Bkianka maHenIM — CBOICTB

yIpasJe-

HUS

ITaHenb CBOMCTB CIY)XUT [JI YIPABJIEHUS MPOIECCOM BBINOJIHEHUS KOMaHAbl. Ha HEl pacmosioxeHbl
OJIHA WJIK HECKOJIbKO 3aKknazok U Ilanens cnenuanbHoro ynpasiaenus. Ilanenb cnenuaabHOro ynpabJjieHUs
HaxonuTcs B BepxHedl wim JyieBod 4vactu Ilanmeam cBoiictB. Ha Ilaneam cnenuajbHOro ymnpasJiieHHs
PAacIioyio’KeHbl KHOIKH, ¢ TIOMOIIbIO0 KOTOPBIX BBIMOJIHSAIOTCS CIEIHaIbHbIE JEHCTBUS, TaKUe KaK BBOJ OOBEKTa,
IpephIBaHNE TEKYIIeH KOMaH/bl, BKIIIOUEHHE aBTOMAaTHYECKOI0 co3aHus 00bekTa U T.4. Habop KHOMOK 3aBUCUT
OT BBINIOTHAEMON KOMaH/IBbI.

Crtpoka cood1enni

Crpoka cooOmeHuil pacronaraercss B HWKHEH 4YacTH MNPOrpaMMHOIO OKHAa. B HEHl nNosBISIOTCS
pa3aryuHble COOOUIEHHS U 3aPOChl CUCTEMBI. ITO MOXKET OBITh: KpaTKas HH(OpMALIKs O TOM 3JIEMEHTE 3KpaHa, K
KOTOpPOMY IO/IBEJICH Kypcop; COOOIIEHHE O TOM, BBOJa KAaKHUX JAHHBIX OKUAAET CUCTEMa B JIaHHBIH MOMEHT;
KpaTkas nH(OopMalus Mo TeKyIIeMY JIeHCTBUIO, BHIIOTHAEMOMY CUCTEMON.

BuumarensHo ciequte 3a coctosiHueM CTpPOKH c000meHuii. OTO MOMOXKET NMPAaBUIBHO pearupoBaTh Ha
3arpochl U COOOIIEHHS CUCTEMBI U N30€KaTh OMHUOOK MPY BHIMOIHEHUH TOCTPOECHUH.
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[Ipn mocTpoeHUU TpPEXMEpPHBIX MoOJeleld B OKHE JIOKYMEHTa KpOME IIePEUYHCIEHHBIX 3JIEMEHTOB
yIpaBJIeHUs] HAaXOIUTCs Takke /lepeBo Moaesi, OHO pacnoJiaraeTcsi B I€BOM BEPXHEM YIIIy OKHa.

depeBo Mmoaenu

JlepeBo Moneam — 3T0 TrpaduyecKkoe MpeacTaBlIeHue HaObopa OOBEKTOB, COCTABISIOUIMX MOJEIb.
KopneBoii o0bekT JlepeBa — cama mojenb. [IukTorpaMMbl 0OBbEKTOB aBTOMAaTHUYECKH BO3HHMKaKOT B JlepeBe
MOJIETIM Ccpa3y TIOCjie CO3JaHus d3TUX O0O0beKToB B Monenn. B okHe [lepeBa orToOpaxkaercss Jm0o
MOCJIEIOBATEILHOCTh MOCTPOCHUS Mojenu (cieBa), aubo ee cTpykrypa (cmpasa). CriocoOoM mpecTaBiIeHUs
uH(OpPMALIUM MOXHO YOPABIATH C TOMOIIBIO KHONMKH OToOpakeHue CTPYKTypbl Monenu Ha IlaHesu
ynpasJienusi lepeBa mojaesn.

Kypcop u ynpasiienne um

Kypcop — 3t0 rnaBusiii uactpymeHT npu padore ¢ KOMITIAC-3D. C nomonipio Kypcopa nojb30BaTeib
BBI3bIBACT KOMaH/Ibl, BBIUEPUMBAET M PEAAKTHUPYET pa3iHuHble OOBEKTHI, YKa3bIBa€T TOYKUM M BBIIOJIHSAET
MHO3KECTBO APYrux AeiicTBuil. OCHOBHOM croco0 ympaBlieHUs: KypCcOpPOM - 3TO €ro mepeMelieHrne Mbliibio. [Tpu
paboTte ¢ JOKYMEHTaMU-MOEIISIMHU TIepeMEeIIeHIEe Kypcopa BO3MOKHO TOJIBKO MBIIIBIO. B 3aBHCHMOCTH OT TOTO,
Kakoe JCWCTBHE BBIMOJHSAETCS B CHUCTEME, W3MEHsSeTCs BHEUIHUI BHI Kypcopa (CTpenka, IMepeKpecTue,
BOIIPOCUTEIIBbHBIN 3HAK €O cTpesikoi U T.4.). Dopma u pazmep Kypcopa MOTyT ObITh HACTPOEHBI II0JIb30BATENIEM C
nomo1ubio koMaH bl CepBuc - [lapamerpsl - Cucrema - I'pagpuuecknii pexakrop - Kypcop.

Cunpasounas cucrema KOMITIAC

[Ipy BO3HMKHOBEHMM 3aTpyIHUTENbHbIX cuUTyauuid Bo Bpemsi padbotel ¢ KOMIIAC moxHO OBICTpO
HOJYYUTh HEOOXOIUMYIO ClpaBO4HY MHpopmaruio. [l 3Toro pa3paboTaHa clipaBO4Has CHCTEMa, KOTOpas
COJIEP’KUT CBEIEHHUA O KOMaHJaX MEHI0 M [aHEISAX KHOIOK, KJIaBMATYPHBIX KOMOMHALIMSX, THUIIOBBIX
IIOCJIEZ0BATEIBHOCTAX BBIIIOJIHEHUS PA3JIMYHBIX ONIEPALUN U T.[.

Bonpocwt ona camonposepku:
1. Wurepdeiic nmporpamMmsl.
2. Pabounie HHCTPYMEHTHI CUCTEMBI.
3. Tlopsmok co3nanus rpaguuecKoi MOJIeITH
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