Jenaprament oOpazoBanms MIBaHOBCKO# 00macTu
00J1aCTHOE TOCYIapPCTBEHHOE OI0KETHOE
npohecCHOHANBHOE 00Pa30BaTEILHOC YUPEIKICHHE
«Iyiickni TeXHOJTOTHYECKUH KOJIEIA»
155901 r. lys, UBanoBckas 00J1., Y4eOHBIH ropojIokK, 1

T(49351) 4-70-81 B www.profa.ru B liceyshuya@mail.ru

METOAUYECKHUE PEKOMEHJALINN
11O BBIINOJIHEHUIO ITPAKTHUYECKHUX PABOT

1o 001enpo(ecCHOHAIbHOM TUCIUTIIIMHE
OI1.01 TH’) KEHEPHAS ' PA®UKA

10 CIeNnaIbHOCTH
23.02.03 TexHu4eckoe 00CTy>KUBAHME U PEMOHT ABTOMOOMJIBLHOTO
TPaHCHOPTAa

r.1ys


http://www.prof4.ru/
mailto:liceyshuya@mail.ru

IMosicuuTeILHAS 3aIMCKA

[TpakTuueckas paboTa 0OYyYarOIIUXCS - OJUH W3 BAKHEHIIMX 3JIEMEHTOB NPHUOOPETEHHS
3HaHWH, yMEHUH, HaBbIkOB. OHa BO MHOIOM 3aBHCHT OT MAacTEpCTBa IMPENojaBaTeNs: HAWTH
IJIaBHOE, BBIJICIMTH €T0, 1aTh aHAJIU3 - COCTABHBIE YaCTH CAMOCTOSITEIIBHOW PaOOTHI O0YyJarOIIIMXCS.

Hacrosiiiiee MeTon4eckoe mocoOre COCTOMT W3  MPAKTHYSCKUX PaboT Mo y4eOHON AUCHHUILIIHHE
OI1.0 Unxenepuas rpaduxa mis  crnenuansaoctu 23.02.03 TexHuueckoe 0OCITYy)KMBAaHHE U PEMOHT

aBTOMOOMJIBHOI'O TpaHCIIOpTa

Kaxxnas paboTa paccunTaHa Ha pa3HOE KOJIMYECTBO YPOKOB.

[Tpaktueckue padotel mo auctumuinae OI1.01 UMmxenepHas rpadukanpenHa3HaueHbl Ui
3aKpeIJICHUs] TEOPETHUECKUX 3HAHUW  YYallUXCsl  UIPAKTUKON  M300paKeHHsIPa3TUYHbBIX
MIPOCTPAHCTBEHHBIX (OPM Ha TUIOCKOCTH, KOTOpPbIE MOTYT OBITh HCIIOIB30BaHBI B OyIyIleH
MPaKTUYECKOU JACSATENBbHOCTU. MeToMYecKkne PEeKOMEHJAMU JAal0T BO3MOXKHOCTh CTYJIEHTaM
U3YYUTh METOJIbI M MYTH OTOOPa)KEHUSI MPOCTPAHCTBEHHBIX OOpPAa30B Ha IJIOCKOM YepTeXe U Mpu
3TOM PabOTaTh C PA3IUYHON JUTEPATYPON U METOAMUECKUMHU ITOCOOUSIMHU.

['maBHas 3amava JaHHBIX METOJMYECKHX PEKOMEHJAIMK — TMOMOYb CTYIEHTaM YBS3aTh
M3y4YeHue OOIIUX MPHUHIUMIIOB CO3/IaHUS YepTeka M MX MPAKTHYECKOE MPUMEHEHHE MPHU PElICHUU
BOIPOCOB MPOPECCUOHATBHON AESITETFHOCTH.

TpeboBaHus 110 BRIMOIHEHUIO MTPAKTUYECKUX PAOOT:

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

MOJIYYCHHBIMU HAa TCOPCTUICCKUX 3aHATUAX.



IlepeyeHb NpakTHYeCKUX padoT
OI1.01 Nu:xenepHasi rpaduka

HaumeHoBaHue TeMblI Ne Tema npakTHyeckoil padoTbl Kou-
NPOrpamMMbl n/n BO
4yacoB
Tema 1.1 OcHOBHbBIE CBeleHHSA 2-7 | Cranpaptel ECKJI. ®opmartsl yepTesxeit. 6
1o 0popMJIEHH IO YepTexKel OcHosHuble uHUN YepTexa. pudt
YEPTEIKHBIN.
Tema 1.2. UepTexuntii mpudt n | 8-14 | CpeaeHus o mpu@Tax4epTeKHbIX. 6
BBINOJTHEHHE HAIMHUCEH HA CooTHOLIEHUS pa3MEPOB YEPTEKHBIX
yepTeskax mpudToB. Beimonunenue Ha popmare
HAJMUCH YEePTEKHBIM MIPHUPTOM
Tema 1.3.0cHOBHBIE IPaBUJIA 15- | Bunsl pazmepos. [IpaBuna HaneceHust 7
HaHeceHHs pa3MepoB. 21 | pa3mMepoB Ha yepTekKax.
Tema 1.4.I'eomeTpuueckue 22- | IlocTpoenue u 0003HAYCHUE YKIOHA U 7
MOCTPOEHHsI U MIPHEMbI 29 | KOHYCHOCTHU. [IpreMbI IOCTPOCHHUSI,
BbIYCPYUBAHUA KOHTYPOB U3MEPCHUSA U ACJICHUA YITIOB, ACJICHUEC
OTPE3KOB MPAMBIX U OKPYKHOCTEH.
ConpsbKeHue JIMHUM.
Tema 2.1.IpoenpoBanue 30- | Obmue cBeneHUs O BUIAX 9
ToukH. KoMIuiekcHbII YepTex 38 | mpoeurupOBaHUSUCIIONB3YEMBIX B
TOYKH. HauepTaTeIbHOW T€OMETPHH.
OpToronanbHble TPOSKIIMH TOYKU U
NOJTyYeHNE KOMILIEKCHOTO YepTexa
TOYKH.
Tema 2.2.IlpoenupoBanue 39- | IIpoerupoBanue OTpe3Ka MPsSMOK Ha 9
O0Tpe3Ka NPSAMOM JIMHHH. 47 | MIOCKOCTH MPOEKLH.
Tema 2.3.11poenupoBanue 48- | N300pakeHne TUIOCKOCTH Ha 9
IJIOCKOCTH. 56 | KOMIUIEKCHOM YepTexKe.
Tema 2.4.AkcoHOMeTpUYECKHE 57- | OOuue cBeeHUsI 00 aKCOHOMETPUUYECKUX 9
NPOEeKIHH. 66 | mpoekuusx. M3omerpuyeckas ,
(bpOHTAIBHO N30METPUYECKas U
JTUMEeTpUYecKast TPOEKIUH
T€OMETPHUYECKUX TElL.
Tema 2.5.1IpoenupoBanue 67- | OnpeneneHue MOBEPXHOCTEH TEIL. 9
reoMeTpU4YecKHX TeJ . 75 | [locTpoeHre KOMIIEKCHBIX YepTexei
TPYIITBI TEOMETPUIECKUX TEII.
[TocTpoeHne KOMIIEKCHBIX YepTeKei
npoekunu Mozenen. [loctpoenne TpeTreit
MIPOEKIINH TI0 IBYM 3aJaHHBIM
AKCOHOMETPUYECKUM TPOCKIIHSIM
MOJEIIeH
Tema 2.6. Ceuenne 77- | Ilonsarue o ceuennn. CriocoObl MOCTPOEHUS 6
reoOMeTPUYEeCKHX TeJl 83 | iockux ceyenuil. [locrpoenue
MJIOCKOCTSIMU KOMIUIEKCHBIX YePTEeXKEH YCEeUeHHBIX
IIOBEPXHOCTEM.
Tema 2.7. Bzaumuoe 84- | CriocoObl HAXOXK/ICHUS JIMHUH TIepeCeICHHS 7




nepeceveHne MOBEPXHOCTEH Tel

90

u niepexoja. [lepeceuenne nmoBepxHocTen

Tema 2.8.IIpoexuun moaeieit 91- | Ananu3 reoMeTpUUECcKOil GOpPMBI

95 | moxenu. IlocTpoeHre KOMITJIEKCHBIX

YepTexKen Moenen

Tema 3.1.0cHoBHBIE moJI0KeHHs1 | 96- | MamMHOCTPOUTENBHBIN YepPTEXK, €ro

KOHCTPYKTOPCKO¥, 97 | naznauenue. BrimonHenue pabodero

TEeXHOJIOTHYECKON U APYyroi yepTrexa AeTanu. Buael uznenuii u

HOPMATHUBHOM JOKYMEHTAIIUH KOHCTPYKTOPCKUX JIOKYMEHTOB.
Brinonnenue paboyero ueprexa JAeTaii.

Tema 3.2.M300paxkeHus, 98- | Buabl: Ha3HAUEHUE, KIIACCH(UKAITHS,

pa3pe3bl u ceueHus: Ha yeprexax | 101 | pacnonoxeHnue u 0603HaYeHUE OCHOBHBIX,
MECTHBIX U JIOTIOJTHUTEIIHHBIX BUJIOB.
N3006paxkeHune netaiyu B OCHOBHBIX U
JIOTIOJTHUTEIIHHBIX BHUJIAX.

Tema 3.3. Pe3b0a, pe3b0oBbIe 102- | OcHOBHBIE CBeIEHUS O pe3noe.

u3/1esusl. 105 | Kmaccudukamus pe3pd. M3o0paxenue
pe3b0 1 Pe3b0OBBIX COCTMHCHHUIA.

Tema 3.4.9cku3sbl Aetaneii u 106- | ®opma neTanu U ee SIEMEHTHI.

padoune YepTeKH. 109 | I'pacdmueckas U TEKCTOBas 4acTh YepTexKa.
Haznauenwue scku3a u pabodero ueprexa
netanu. [Topsiok ¥ mociienoBaTeaIbHOCTD
WX BBITIOJTHEHUS.

Tema 3.5.PazneMHbIe " 110- | BeiuepurBanue 60JTOBOTO, IIMHJICYHOTO,

Hepa3beMHbIe CoeIMHEeHH 113 | BUHTOBOTO M CBAPHOTO COCIMHCHUI

aeraJsen JIeTaJICH.

Tema 3.6.3y0uaTnlie nepenaun 114- | OcHOBHBIE BU/IBI ITEpeay.

117 | KoHCTpyKTHUBHBIE Pa3HOBUIHOCTH
3yOuatsIx kojec. 300paxenue
3ybOuaroro kojeca. OCHOBHBIE BUIbI
nepenad. KoHCTpYKTHUBHBIE
Pa3HOBUIHOCTHU 3y0UaThIX KOJIEC.
N306paxenune 3youaToro koeca.
VYcnoBHbIe U300paykeHus
LAJIMHIPUYECKON, KOHUYECKOU U
yepBsiuHOM nepenayun no ['OCTy.
N3o00paxeHne HUIMHIAPUYECKOH,
KOHUYECKOW U YepBSYHOMN Mepeiayu.

Tema 3.7.00mme cBegenust 00 118- | Yeprex obriiero BuIa, €ro Ha3HAUYCHUE U

U31eJTUSIX U COCTABJIEHUH 120 | conepxanne. COOPOUHBII YepTExK

cOOPOYHBIX YepTexei BrinonHenne cO0pOYHOTo uyepTexa.

Tema 3.8./letaiupoBanue 121- | JleranupoBaHHe COOPOTHOTO YepTEkKa:

c0OpPOYHOrO YepTexa 123 | BeimosHEHUE pabounx yepTexen
OTIENBHBIX JETaJIeH, MPOCTAHOBKA
pa3MepoB C y4ETOM TEXHOJIOTUH
W3TOTOBJICHHUS, IIEPOXOBATOCTH
MOBEPXHOCTU. BrImonHeHne pabouero
JepTerka JIeTallu.

Tema 4.1.YUrenue u BpinosHenne | 124- | Tumbl cxeM B 3aBUCUMOCTH OT OCHOBHOT'O

yepTexeil U cXeM Mo 130 | masHayeHud. OOuIMEe CBEACHUS O CXEMaX.




CNeHATbHOCTH. N300pakeHne cxem.

Tema 5.1.0cHOBBI 130- | OOuue cBeeHUS O CTPOUTEIHHOM 12
CTPOUTEIbHOM rpadukn 141 | yepuenuu. Cranpapt CIIIC
OcobenHoctu 0(hopMIIEHHSI CTPOUTETBHBIX
yeprexei.. Yeprexu 3nanuit: pacaz, TiaHsbl,

paspe3bl
Tema 6.1.IIporpamma 142- | I'paduueckue Gopmbl IpeacTaBICHUS 19
KOMIIAC. OcHoBHble cBefeHus | -159 | undpopmanuu. [lakeTsl mporpaMMHOTO

u Bo3MOxkHOCTH. [lopsitok u oOecnieuenns cucreMsl KOMITAC.
N0CJIe10BATEIbHOCTh PadoThI ¢ OCHOBHBIE CBEJIEHUSI U BO3MOXXHOCTH
cucremoit KOMIIAC KOMIIACa. Untepdeiic cucteMsl

KOMIIAC. IlocnenoBaTeabHOCTB,
MOPSIIOK pabOTHI HA KOMITBIOTEPE C
cuctemort KOMIIAC

HUTOI'O | 159

.
Tema 1.1 OcHoBHBIE cBeleHHS 110 0(POPMIICHUIO YepTexeH
Memoouueckue pekomeHoauuu.
[TpucTymast K U3y4eHHUIO TEMbI, HEOOXOIUMO YCBOUTH COBPEMEHHBIC YCIIOBHS
pa3pabOTKH ¥ MPUMEHEHHSI B TIPOM3BOJICTBE MPOCKTHOM TOKYMEHTAIIUH - YEPTEIKEH,
CXEM M TeKCTOBBIX JIOKYMEHTOB — OJIMH U3 OCHOBHBIX TPECOOBAHUIA SIBISICTCS
eAMHOO0pa3HOe U MpaBWIbHOE OGOPMIICHUE YEPTEKEH U TEKCTOBBIX JOKYMEHTOB,
YTOOOJIETYaeT NX BHITIOJHEHNE U YTCHHE.
W3yuuTh TOCYTapCTBEHHBIC CTAHAAPTHI HA COCTABIICHNE U OPOPMIICHUE YEPTEKEN.
Heobxoammo Takke U3yduTh COCTABIISIONTNE KOHCTPYKTOPCKON JOKYMEHTAIIHH,
dhopmaThl YepTeKEeH U OCHOBHYIO HAJIIMCh, MAaCIITA0.
Cooepirrcanue memoi: I'ocynapcrBennbie ctanaaptel 'OCToI. Bubl
KOHCTPYKTOPCKOW JOKYMEHTAIIMU: OPUTHHAIIBI, TOJJTUHHUKH, Ko, DopMaThl
geptexxeit [[OCT 2.301 — 68, ocroBHas Haamuch 'OCT 2.104-68. [Tonstue macirad
UIIPE/ICTABJIICHUE O YMCJIOBOM U JMHEHHOM Macmitabe. VM3yunuTh NUHUM uyepTexa u
UXTIPUMEHEHHE Ha MPAKTUKE.

1. CTAHJIAPTHI O®OPMJIEHI S YEPTEXXEN

[TepBoie crannaptsl (OCT), KOTOpPBIE MBI PACCMOTPUM, — 3TO CTAHIAPTHI
odopmienus yeprexeit. K opopmiieHnto yepTexeit MOKHO OTHECTH (HOpMaTHI,
OCHOBHYIO HAJIITUCh, TUHUH, MPUDTHI, MACIITAOKI.

1.1. POPMATDI

dopMaToOM YEepTEHKHOTO JINCTA HA3BIBAECTCS pa3Mep JUCTA, HA KOTOPOM
BBITIOTHSICTCS TAHHBIA YE€PTEkK WU APYTUe KOHCTPYKTOPCKUE JOKYMEHTHI.

I'OCT 2.301-68 ycTtaHaBiauBaeT MATh OCHOBHBIX U PAJI TOMOJTHUTEIBHBIX
dbopmatoB. Psi ocHOBHBIX (hopmMaTOB MpuBeieH B Ta0. 1.



Tabnuna 1

O6o3Hauenue Gpopmara Pa3meps1 ctopon hopmara, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
A4 210x297

ITone dpopmara, Ha KOTOPOM pa3MeIalOT U300paKeHUs JeTanei, IpuoopoB,
reOMETPUYECKUE MTOCTPOEHUS UM TEKCT, OrPAaHUYUBAETCsS paMKoil. PamMKy nmpoBoasT
Ha pacctossHuu 20 MM OT JIEBOM CTOPOHBI M Ha PACCTOSIHUM SMM OT BEpPXHEH, HUKHEN
U ipaBoii ctopoH (opmata. [lose 20 MM nipegHaA3HAYEHO IS TIOIITMBKH YEPTEKEH.
B cootBercTBUn ¢ 'OCT 2.109.68 B npaBOM HM>KHEM YTy pacloJiaraloT OCHOBHYIO
Haanuck. Ha popmare A4 0CHOBHYIO HAJIIKUCh PACIIOJIaraloT TOJIBKO BJOJIb KOPOTKOU
ctopoHsl popmata (puc.1.1).

®opma u conepxkanue ocHoBHol Haanucu (I'OCT 2.104-68) npuBeneHb! Ha
puc 1.2. B rpadax Ha mpou3BOJICTBE YKa3bIBAIOT:

1 — HaumeHoBaHMe u3Aenus; 2 — ero odozHauenue (mdp); 3 — marepuan usaenus; 4
— JIUTEPY, MPUCBOCHHYIO JAaHHOMY JJOKYMEHTY; 5 — Maccy uzaenus; 6 — macirao; 7 —
MOPSIIKOBBIN HOMED JIUCTA (Ha TOKYMEHTAaX, COCTABIISIONIMX OJIUH JIUCT, rpada He
3armoaHseTcs); 8 — o0lee KOIMYeCTBO JUCTOB IOKYMEHTOB; 9 — HANMEHOBAHUE WITU
HOMep nipeanpusitus; 10 — xapaktep paboTsl (pa3padoTai, mpoBepui u T.1w.); 11 —
(haMUIHM JINII, TIOJMUCABIINX JTOKYMEHT; 12 — moanucu 3tux jwmi; 13 — gaty
nokymeHTa; 14...18 — ato rpadsl TaOIUIBI U3MEHEHUH.

B yueOHoM 3aBeaeHun B rpadax ocHOBHOM Haamucu (puc 1.3) ykaspiBaroT: 1—
HAaUMEHOBAaHUE YepTexa; 2 — 0003HaYCHHE YepTexa, KOTOPOe BKIIOYAET KypcC U
CEMECTp, HOMEP 3aJaHusl U HOMEP BapuaHTa B ABY3HAYHOM IPEJICTAaBICHUN; 7, 8§ —
HOMED JIUCTA ¥ KOJIMYECTBO JINCTOB; 9 — HanMeHoBaHUe yueOHoro 3aBenenus; 10 —
nocienoBatenbHo “Pazpabdoran”, “Ilposepun”; 11 — pamunuu crynenrta u
npenoaasaress; 12 — ux noanucy; 13 —gaty ncnosHeHus U npoBepku. OcTalbHbIE
rpadbl B yueOHBIX YEPTEKAX HE 3aMOIHSIOTCS.
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Puc. 1.3
1.2. MACHITABbBI

MacitaboM Ha3bIBae€TCsl OTHOIICHHUE JIMHEHHBIX Pa3MEpPOB U300paKEHUS,
BBITIOJIHEHHOT'O Ha YepTexke 0€3 UCKAKEHUM, K ero JIEWCTBUTEILHBIM pa3Mepam.
N306paskeHne MOXeT ObITh JJaHO B HATYPAJIbHYIO BEIMYUHY, ObITh YBEIIMYEHHBIM
i yMmenbiieHHbIM. ['OCT 2.302-68 pexomeHayeT BHIOUpaTh MACIITa0bl U3
CJIEIYIOLIETO psia:

Macmtab Hatypanbhbiit 1:1.

Macmrabsl ymensinenns — 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.

Macmrabs! yBemmuenus — 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1.

Macmitab, yka3aHHBINH B peTHA3HAYEHHOM J1s1 HEero rpade OCHOBHOM
HAJIMUCH, TOJDKEH 0003HavaThes 1o tumy 1:1; 1:2; 2:1 u T.4., B OCTaNbHBIX CIIyYasX,
T.€. B HAJIMUCSX Ha MoJIe uepTexa, ¢ OykBod M, Hanpumep: M 1:1; M 1:2; M 2:1u T.

II.
1.3. IUHUU YEPTEXXA

JIuHuK yepTexa JOJIKHBI UMETh HAUEPTAaHUE B COOTBETCTBUU C MX
HaszHayeHueM o 'OCT 2.303-68. TommuHa CIUIOIIHON OCHOBHOM JIUHUHU JOJDKHA
obITh B mipeaenax 0,6...1,5 mm. OHa BRIOUpAETCS B 3aBUCUMOCTH OT BEJTMYUHBI U
CJIOKHOCTH M300pakeHUs, @ TAKXKE OT Pa3MepoB uepTeka. ToNIMKuHa TUHUN OJTHOTO
THUIIA JI0JHKHA OBITh OJJMHAKOBA ISl BCEX M300paKEHUM Ha TAaHHOM YepTEekKe,
BBIYEPUMBAECMBIX B OJJMHAKOBOM MacITaoe.

OcHOBHBIC JaHHBIC O JIMHUAX IIPUBCACHLI B Tabn.2.

Tabmuma 2



Hauepranne u Tonmmza
Haumenosanue JIMHUM 110 OTHOILIEHUIO OCHOBHOE Ha3HAUEHUE

K TOJIIIHNHC OCHOBHOM JINHUU

CmionHas JIvHUs BUAMMOTO KOHTYpa
S=0,6...1,5
TOJICTasi OCHOBHAs

CruromHas TOHKast JIuHuu pasmepHsle U
Ot S/3 po S/2
BBIHOCHBIE

JIvHAM [WITPUXOBKHU

JIMHUM-BBIHOCKH

/\ﬂ

CmutomHas JIunum oOpsiBa
Ot S/3 po S/2

BOJIHUCTAs JIuHnM pasrpaHUyYECHUS

BHJIa U pa3pesa

2.8 2
[ITpuxoBas JInHM HEBUAUMOTO

OTS/300S/2 KOHTYpa




5..28

—

—

[ITpuxnyHKTUpHAs . ) . . . ) JInaum oceBrIe U
Ot S/3 po S/2 HEHTPOBHIE
PazomknyTas 8..20 B JIuanu 0003HaYEeHN
| I

pa3pe30B U CEUCHUN

Bonpocel ona camonposepku:

1. Yto takoe I'OCT?

2. Kakue popmaTsl yepTexe Bbl 3HaeTe?

3. Kak BBINOJIHSETCS OCHOBHAS HAAMUCH?

4. Kak npuMeHSIOT MaciiTad Ha yepTexe?

5. I'ae ucnonb3yroT JIUHUU HEBUJIUMOTO KOHTYpa?
6. KakoBa TonmuHa uHuii cruda Ha pa3BEpTrax?

Tema 1.2 Yepréxuplii IpUT ¥ BHINOJHEHUE HANNKMCEH HA YepTexKe
Memoouueckue pekomenoayuu:
PackpbiBas nannyto temy Heooxoaumo o3HakoMuThesa ¢ ['OCT 2.304-81. oTMeTUTh
pa3Mephl MPONUCHBIX U CTPOYHBIX OYKB.
Cooepirrcanue memor: Yeptéxupie mpudThl U HAAMKUCH HA YepTexax. [IponucHbie
OyKBBI, CTpOoUHbIe OYKBBI, apadckue nudpsl (Tun b), BeIOIHEHNWE HAIUCEN.
YeprexHbie mIpUQThI, IPUMEHAEMbIE ISl HAHECEHHSI BCEX HAIMCEN Ha
yepTexkax U Ipyrux TEXHUYECKUX JOKYMeHTax, ycranosieHsl no 'OCT 2.304-81.
Pazmep mpudra h onpenensercs BpICOTOM MPOMKUCHBIX OYKB, MM.: 2,5; 3.5; 5; 7; 10;
14; 20; 28; 40. Haunbonee ynorpedurensHbie pa3mepsl mpudra ot 3.5 no10.
YcTaHaBnuBaroTCs CIEAYIOUIME TUTIBI IpUPTa: A - 6€3 HAKJIOHA U C HAKJIOHOM, a
takke Tun b — 6e3 HakioHa u ¢ HakiIoHOM. Bee Haanucu B rpaduyeckux padbortax
JTAHHOTO Kypca OyayT BeINOJHAThCA mipudToMm b ¢ HakimonoMm 75° (puc. 1.4).



P

FEarre

Ty
THE LI
1] i

s, Ed ;i
Hiirri
r;z';éf:"

TR

Tema 1.3 OcHOBHBIE NPABUJIA HAHECECHUSI Pa3MEPOB HA YepTexke
Memoouueckue pekomeHoauuu:

JlaHHas Tema sABIsAeTCs OAHOM U3 KIIFOYEBBIX TeM Kypca. [Ipu ee nuzyuenuu
HE00XO0MMO YCBOMTH OCHOBHBIE IIPABUJIA HAHECEHUS pa3MEPOB Ha YEPTEKAX
ycranoBieHHble ['OCT 2.307 — 68. B npoiiecce n3yyeHusi BAXXHO OBJIAJETh TAKUMU
MOHATUSIMU, KAK 8bIHOCHbIE U pasmepHble aunuu. CIeayeT 4€TKO YSCHUTD MpaBUiIa



HAHECEHMsI Pa3MEPOB B Pa3HbIX Ipa)UUECKUX CUTYALIUSIX.

Cooepircanue memoi: O BenrurnHe N300paXKEHHOTO HA YEPTEKE MPEAMETA WIH €T0
YyacTell He3aBUCHMO OT MacllTada U300pakeHus CyJIT MO Pa3MEPHBIM YHCIIAM.
BbIHOCHBIE TMHUM UX UCTIOIB30BAaHUS U pa3Mephbl CTPEJIOK B 3aBUCUMOCTHU OT
TOJILIHBI

JVHUHA BUIUMOTO KOHTYpA U JIOJKEH ObITh OJMHAKOBBIM JJI BCEX pa3MEPOB JaHHOTO
yeprexa. [Ipy HaHeceHUM pazMepa NpSIMOIIMHENHOTO OTPE3Ka Pa3sMEPHYIO JIMHUIO
IIPOBOJST MAapaJIIEIHO 3TOMY OTPE3KY Ha pacCTOSHUH 6...10 MM, a BEBIHOCHBIE
JMHUU

— NEPHEHIUKYJISIPHO Pa3MEPHBIM.

Kaxxapiit pasmep J0mKeH OBITh yKa3aH Ha yepTexke TOJIbKO OAUH pa3. Pazmeps! Ha
YepTekax NPOCTaBISIOT B MM 0€3 0003HaYEHUsI €UHULBI U3MEPEHHUS.

JIuHUYM KOHTYpa, OCEBBIE U LIEHTPOBBIEC IMHUU HENb35 UCIIOIb30BATh B KAUECTBE
pa3MepHbIX JTUHUI. MeHblIe pa3Mepsl JOHKHBI pacioiararbes OIMKe K KOHTYPY
n300paxKeHusl, a 00JIbIINE — Jaibllle OT HEro. B 3ToM ciydae BEIHOCHBIE TMHUU HE
OyAyT mepecekaTb pa3MEpHbIEC JTUHUU.
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Puc. 1.5 Puc.1.6

Pa3Meps! He gomycKaeTcs HAHOCUTh B BUJI€ 3aMKHYTOM 1IN 32 UCKITIOUEHHEM
CJIy4aeB, KOTJla OJIMH U3 pa3MepOB yKa3aH Kak crpaBoyHbii. CipaBOUHBIMU



pa3MepaMy Ha3bIBAIOTCS Pa3MeEpPhI, HE TIOIJICKAIINE BHITTOTHEHHIO TI0 TAHHOMY
qepTexy. VX yKa3bIBaloT AJisi O0JIBIIEro y100CTBa MOJIb30BAHUS YEPTEHKOM.
CrnpaBo4HbI€ pa3Mephl HA YEPTEKAX OTMEUAIOTCS 3HAKOM *, a B TEXHUYECKHUX
TpeOOBaHUSIX 3aIUCHIBAIOT “* Pasmepsl 115 cripaBok’ (puc. 1.7).

20 50" 30
100

* Pazmep 1151 cripaBoOK

Puc.1.7

Hanecenue pazMepoB 1 paJuanbHbIX paJlyCcoB II0Ka3aHo Ha puc. 1.8.
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Puc.1.8

Bonpocwt 0na camonposepku

1. HazoBuTe, CKOJIbKO pa3 JOJKEH ObITh HAHECEH pa3Mep Ha YepTexe

2. OTBETHTE, JOMYCKACTCS JIM IIEPECEUEHUE JINHUSIMU pPa3MEPHbBIC YU CIIA

3. 3apucyiiTe, 3HaK 0003HAYEHUS AUAMETPA CTABUTCS MEPE] pa3MEPHBIM YUCIOM
WJIM 332 HUM

4. HazoBuTe, 4TO 03HauaeT R nepes pa3MepHbIM YHUCIIOM.

5. Ykaxute, Kakou pa3Mep CTPEJIKU JIOMYCKAETCS HAa YEPTEKE

6. HazoBure, Kak npyu HAIMYNAK 3aKPYTJICHUN KOHTYPHBIX JJMHUAW IPEIMETA
MPOCTABIIAIOT pa3MeEPbI

7. Ha30BUTE, B KAaKHUX CIIy4asx JOIYyCKAeTCs HAHECEHNE Pa3MepOB. 3HAK
0003HaUYEHUS JUaMETpa CTABUTCS MEPE] pa3MEPHBIM YUCIIOM WM 34 HUM.

Tema 1.4 'eomeTprUecKoe NOCTPOCHUE U MIPUEMBI BbIYEePYUBAHUS KOHTYPOB
Memoouueckue pekomeHoauuu.

[ToHSTH 0COOEHHOCTH OCTPOEHUS NEPIIEHANKYIISPOB U JIEJIEHUE OTPE3KOB U YIJIOB
IIPY IOMOIIY LIUPKYJIS, U3YYUTh OCHOBHBIE METO/IbI NOCTPOCHUS. OCBOUTH JI€JICHUE
OKPYXHOCTH JIJIsl IOJTy4€HHSI TIPABMIIBHBIX MHOTOYTOJIbHUKOB. HayuuThcs paborats ¢
JIyTOU ¥ JIMHUEUN B CONPSKEHUH.

Cooepircanue memoi: 1locTpoeHre NepreHIUKYISIPOB, I€IEHUE OTPE3KOB U YTIIOB.
Bonpocel ona camonposepku

1. U300pa3ure, kKak NOCTPOUTH MNEPIICHAUKYIISAP U3 TOUKH HA NMPSAMYIO JTUHUIO MTPU
MOMOILY HUPKYJIS

2. HaueptuTe, Kak TOYHO pa3aeauTh OTPE30K HA YETHIPE YACTH

3. OTBeThTE HA BOIIPOC, KAKUM 00pa30M MOXHO pa3JIeTUuTh OTPE30K Ha 6-Th YacTeu
4. HazoBuTe, KaK MOYKHO pa3HbIMH CIIOCOOAMHU pa3ieuTh OKPYKHOCTh Ha S-Th
4acTeu.

YIIPA’KHEHUA

IMansvl 6bINOJIHEHUA NPAKMUYECKOU PAOOmblL:

- OIYCTUTb NMEPICHAUKYIISIP U3 TOYKU HA MPAMYIO;

- BOCCTAaHOBUTH MEPNEHAUKYIISIP U3 TOUKHU, PACIIOIOKEHHON Ha NPSIMON;

- pa3enuTh OTPE30K MPSMOM Ha YETHIPE PABHBIE YACTH;

- pa3enuTh OTPE30K MPSMOM B OTHOLUEHUH .6, HAITPUMEDP B OTHOILIECHHUH 2:3

- pa3enuTh YyroJ Ha BE paBHbIE YacTu

- pa3enuTh OPsIMOM yTroJl Ha TPU paBHBIE YACTH.

Ilocmpoenue npasuipHbIX MHO20Y2071bHUKOG:

- PABHOCTOPOHHUM TPEYTrOJbHUK U MPABWIbHBIN IE€CTUYTOJIbHUK;

- KBaJIpaT U MPaBWIbHBIM BOCBMUYTOJILHUK;

- IPABUJIbHBIN NATUYTOJIbHUK



Ilocmpoenue kacamenbHbIX K OKPYHCHOCHU:

- KacareJibHas K TOYKE, JekKallel Ha OKPY>KHOCTH;

- KacareJibHas U3 TOYKH, JIEXKAIIEH BHE OKPYKHOCTH;
- KacareJibHas K IBYM OKPYXHOCTSIM;

Conpsascenue nunuil

- COTPSIKEHUE TPSIMBIX JINHUIA;

- COIPSKEHUE MPSIMOM JINHUU C OKPY’KHOCTBIO;

- CONPSDKEHUE JIBYX OKPYKHOCTEM.



[EOMETPUYECKUE MOCTPOEHNA

MOCTPOEHME NEPMNEHAMKYNAPOB

NEPNEHONKYNAP K
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Bce Hagnucu BHinoAHUMb Y3KUM GPXUMEKMYyPHBIM WPUQMOM.
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MOCTPOEHWE KACATENbHbBIX K~OKPYXHOCTW

Bce Hagnucu BoinofHUMD y3KUM GpXUMEKMYypHBIM WpUGMOM.




Tema 2.1 IlpoennipoBaHue TOYKH.
Tema 2.21IpoeunpoBanue oTpe3Ka NPAMO JJUHUH
Tema 2.3 IIpoennnpoBaHue MI0CKOCTH
Memoouueckue pekomeHoauuu.
[Ipu n3ydeHnH 3TOM TEMBbI HY’KHO YSACHUTD, YTO IPU BBINOJHEHUH TEXHUUYECKUX
yepTeKen MPUMEHSIOT Pa3InYHbIe MPOCKIIMOHHBIE N300paKeHU s, TJIaBHBIM 00pa3oM
MPSIMOYTOJIBHBIE MTPOEKIIMY MPEIMETA U €r0 JONOJHHUTENbHBIE BUIbL. Beskas
TEXHUYECKas JeTallb UM COOPYKEHHE MPEACTABISIET COO0N KOMIUIEKC
F€OMETPUYECKHUX
ten. ClenoBaTenbHO, MPU COCTABICHUH YEPTEXA U YTEHUU €ro HEOOXOIUMO YMETh
HAXOAHTh 3TH COCTABJISIIOIINE FEOMETpHUECKUE (POPMBI, a TAK)KE CTPOUTH Pa3pe3bl,
ceueHus, TMHUM nepexoaa. Hemocrarounas HarmsgHOCTh U300pakeHHs IIpeIMETa B
PSIMOYTOJIBHBIX MPOEKIUAX BOCIOJIHAECTCS aKCOHOMETPUUECKUMHU N300pasKEHUSIMU
UTEXHUYECKUM PUCYHKOM.
Cooeporcanue memol
[Tpuniun oOpa3zoBanus MpoeKuid. MeToabl U BUIbI IPOCIIMPOBAHUS TUITBI
poeupoBaHus. TUIBI TPOEKIMI U UX CBOMCTBA. KOMIUIEKCHBIN YEPTEXK.
[IpoenupoBanue Touku. PacnonoxeHue npoeKunidi TOYKH Ha KOMIUIEKCHBIX
yepTexax.
[ToHATHE O KOOPAUHATAX TOYKHU.
[IpsiMOyTroJIbHBIE TPOEKIIMHU BKIIIOUAIOT B CE0sl LIEHTPAIBHOE U MapallIeTbHOE
POELIUPOBAHUE, TIEPCTIEKTUBY, AKCOHOMETPUUECKHUE N300PaKEHHU S, UEPTEXKH.
[ToHATHUS O MIIOCKOCTSAX OOIIEro M YaCTHOTO MOJIOKEHUs1. B3auMHoe nosoxeHue
MPSAMBIX U TUIOCKOCTEM.
BbIBOJ: ABE MPOEKIMH ONPEACIIAIOT MOJ0KEHUE, (hopMy U pa3Mepbl H300paKEHHOTO
HayepTekKe MPeIMETa; TPEThs MPOEKIHUS ONPEIETAETCS IEPECCUCHUEM
COOTBETCTBYIOIIMXJIUHUN CBA3U. CTPyKTypa MPSMOYTOJbHOW MPOEKIIMU BKIFOYAET
Tpu BuAadpoHTANBHBIN ((pacan uiu BUJ ciepein), TOPU30HTAIBHBIN (BU CBEPXY
WM TU1aH ), ipoGuiibHbIN (BUA cOOKY Ml OOKOBOI daca).

3amaua 1. OnpenenuTs HaTypaJbHYIO BETUYUHY OTpe3Ka A5 npsamMon ypoBHA U

yIJIbI HAKIIOHA: TOPU30HTAIH NK (POHTAIBHOM IIOCKOCTH MPOCKIHIA 7, ppoHTauf K
TOPU30HTAIILHOMN TUIOCKOCTH MPOSKIUH 71 (puc. 1%).

Pemienue. 3 cBOMCTB OPTOrOHAIIBHOTO MPOCLIUPOBAHUS CIIEYET, UTO OTPE30K
NpSIMOM  yYPOBHSL MPOEUUPYETCS] B HATYpAJIBHYK) BEJIMYMHY Ha Ty IUIOCKOCTb
MMPOEKUUN, MAapaJUIeIbHO KOTOPOM OH pACHOJIOKEH B MpPOCTpaHCTBE. Torna
HaTypaJibHash BEJIMYMHA OTpe3ka AB, TNpUHAICKAIIEr0 Topu3oHTamu h,
ONPEAEISAETCS €r0 TOPU3OHTAIBHOM NMPOeKIUen 4151, Yron ¢ °, 3aKI0UCHHBIN MEXITY
TOPU3OHTAJIIBHON NPOEKIUEH IPSAMON U OCBIO NPOCKLUHN Xp, ONPEHEISIET HAKIOH
npsiMoit N K PpOHTATBHOM MIIOCKOCTH MPOEKIUH 7, (pHc. 1a).

HarypanbHas BenmuumHa otpeska CD, mnpunamnexamniero ¢ponrtanuf,

omnpenensercs ero GponTanbHol npoekmueidn C,D,. Yrom y°, 3akiItOueHHBIH MEXIy



(GpOHTAIbHON MpOEKUUeW MNPSAMOM U OCHbIO MPOEKUUN X1, OMNPENENSIET HAKJIOH
npsiMoii f K TOpU30HTATBHOM TTOCKOCTH MpOoeKIui m; (puc. 10).
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Puc. la Puc. 10

3apaua 2. OnpenenuTh HATYpAJIbHYIO BEIMYUHY OTpe3ka AB mpsiMoit o01iero
NoJIoXKeHMSI | ¥ yroy HakJIoHa MPSAMOMK IJIOCKOCTSM IIPOCSKIUIT U, (puc. 2a).

Pemenue.

METO/I OITOPHOTI'O (ITPAMOYTOJIBHOI'O) TPEYT'OJIBHUKA

Pelenne 3agaum 3aKiII04aeTCsl B MOCTPOCHUH MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA,
HaIVISIAHO M300pakeHHOTo Ha puc. 20. OH oOpa3yercs B pe3yibrare IpOeLHpOBaHUS
oTpe3ka AB Ha MJIOCKOCTh MPOEKIUH 7. B 3TOM TpeyroiapHuke TMNoTeHy3a AB —
OTPE30K B MPOCTPAHCTBE, KaTeT A1Bij— €ro ropu3OHTaIbHAs NMPOEKIUsA, KareT BBi—
Pa3HOCTh YPOBHEH KOHIIOB OTpe3ka AB OTHOCHUTEIBHO IIJIOCKOCTH MPOEKIUN 7y
(pa3HOCTB BBICOT): AZ = Zg — Za. YTOI yOnpenenseT HakJIoH NpsiMoi 4B K MI0CKOCTH
MIPOEKLNM 7T;.



ZB-ZA

N
~
B H8
YR
LJA
P B.
Lj A=A,
L7
B, v
ONOPHb LI
A, (Mpsvoy20ribHbL) /
Tpey20rbHUK
Puc. 2a Puc. 26

Ha xommiekcHoM ueprexe (puc. 2B) JaHO TMOCTPOCHHE PACCMOTPEHHOTO
OMOPHOI'O TPEYTOJIbHUKA, Y KOTOPOTO OJHMH KaTeT A;B; — TOPU30OHTAIIbHAS MTPOEKIIMS
otpe3ka AB, npyroi karetr BB = AZ (pa3HOCTh BBICOT KOHIIOB oTpe3ka). Torma
TUNOTeHY3a A8’ ompenenseT HaTypalbHYIO BEJIIMUYHUHY OTpe3ka AB, a yron y%
HAKJIOH NIPAMON AB K MJIOCKOCTH POEKITUH 71.

Ha puc. 2r naHo nmoctpoeHue omopHOro TpPeyrojbHUKA Ha 0aze (GpoHTAILHOU
npoekiuu A,B,otpeska AB. B atom TpeyronbHuke karetr A,B, — (poHTalbHAS
npoeKIs oTpe3ka AB, kateT A,A 5= Ay — pa3HOCTh TTyOHMH KOHIIOB OTpe3ka AB (Ay
= yg — ya), runorenysad 2B, — HarypajibHasi BeJIMYMHA OTpe3ka AB, yron ¢°
onpeJieNsieT HAKIOH NPSIMOil AB K MIOCKOCTH MPOEKIUH 7.



B' OropHbLI (FPaMoy20rTbHBL)
npey2QrbHUK
Puc. 2B Puc. 2r
. OPTOI'OHAJIBHBIE ITPOEKIINUA IPSIMOM,
NEPHEHAUKYJISIPHOHU INIOCKOCTH
B 1mpocTpaHcTBE mpsAMas NEPHEHIUKYJIApHA K IUIOCKOCTH, €CJIM OHa

MEPICHANKYISIPHA K JBYM MEPECEKAIONUMCS TPSMBIM 3TOW IIOCKOCTH. B KadecTBe
TaKUX TMPSAMBIX UCIIOJIb3YIOT TOPU30HTAb U (PPOHTAIIH MIOCKOCTH.

Ha xoMrmiekcHOM depTeke mpsiMasi TICPIICHIUKYIIIpHA K TJIOCKOCTH, €CITH €
TOPU3OHTAJIPHAS TPOCKIUS TMEPICHAUKYISIpHA K TOPU30HTAJBHOW IPOCKIIUH
TOPU30HTANH, a (PpOHTATBHAS TPOSKIIHS MEePIICHIUKYIIpHA (PPOHTATHLHON MPOCKITUN
dbponTanm 3ToM ockocTu: pilhy, p, Lh=p Lo

B cooTBeTCTBHM C 3TUM YCIOBUEM JIJIsI IOCTPOCHHMS TIEPIICHINKYISIpa U3 TOUKH
C K 3aJJaHHOM IIJIOCKOCTH (¢ CHayaja B 3TOM IUIOCKOCTH CTPOAT MpsiMbie YpoBHs h u f
(puc. 11a), a 3arem — npoeknuu nepneHauKyispa p (puc. 110).

AnropuT™ rpaduuecKOTO peIICHUs 3a/1a9H:

1. IIpoBoaum hollxy o, Crehy,dukcupyem 1, = hynA,B;0npenensem

1,€A4,B1=1,C1=h;.

2. IlpoBomum ~ fyllx1,, Ciefy, oduxcupyem 2; = find4;B;,onpenensiem

22 €A282:>22C2 = fz.
3. Ctpoum mpoeKnuu nepneHauKymsapa p, L, p; Lh;.
B pesynbrare monmydaeM TOpU3OHTAIBHYIO p; U (POHTAIBHYIO p, TMPOCKINH

psIMOit p, mpoxosiiieit yepes ToukyC nepneHauKyasapHo miockocTu o (A4BC).
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Bonpocel ona camonposepku:

1. Ykaxure, 4TO MBI Ha3bIBAEM LICHTPAIBHOE MPOCHUPOBAHNE

2. HazoBuTe, 4TO MBI Ha3bIBAEM MAPaAJLIECIIBHOE MMPOCHUPOBAHKE

3. HazoBuTe, kakoe rpaduueckoe n300pakeHue NpeaMeTa Ha3bIBaIoOT -
KOMILIEKCHBIM YEPTEKOM?

4.Kakue ObIBaIOT NpsSIMbIE TIO CBOEMY PACTIONIOKEHHIO OTHOCUTEIBHO MIIOCKOCTEH
MPOEKLIHI U B3aUMHOMY TOJIOKEHUIO OTHOCUTENBHO APYT JIpyra?
5.0cob6eHHOCTH 0TOOpaKEHUS PSIMBIX HA KOMIUIEKCHOM YepTexe?

6.Kakue ObIBaIOT MJIOCKOCTH 1O CBOEMY PACIIOI0KEHUIO OTHOCUTEIBHO MJI0CKOCTEN
MPOEKIUI ¥ B3aUMHOMY MOJIO)KEHUIO0 OTHOCUTEIBHO JIPYT Apyra?
7.0co0€HHOCTH OTOOpakKeHUsI IIIOCKOCTEN Ha KOMIUIEKCHOM YepTexe?

Tema 2.4 AKcoHOMeTpHYECKHE NTPOCKINH

Memoouueckue pekomeHoauuu:

B nanHoi#t TeMe HEOOX0IMMO YSICHUTH OCHOBHBIE BUBI N300PKEHUI: IICHTPATIBLHYIO
MPOEKIINIO, TAPAICIbHYIO NPOCKIHUIO, MPSIMOYTOJIBHYIO MTPOEKIIHIO.

Cooepirrcanue memol: AKCOHOMETPUUYSCKHUE TTPOCKIIMK BKIIFOYAIOT B ceOsI:
MPSIMOYTOJIBHYIO H30METPUUYECKYIO TPOEKIIHIO, TPSIMOYTOJIBHYIO TUMETPUUECKYIO
MIPOEKITUIO, KOCOYTOJIbHBIE aKCOHOMETPHUECKHE MPOSKINH a) (PPOHTAIIbHAS
TUMETpUYEcKast MpoeKIus, 0) GpoHTAIbHASI H30METpUUYECKasi MPOESKIIHSI, B)
ropyu30HTaIbHAs U30METpUUecKast mpoekius. [locTpoeHne akCOHOMETPUIECKUX
U300pAKEHU.

3AJJAHUE: TlocTpouTh TpH BUIa I€TAIHN U AETalb B aKCOHOMETPUUECKOHN MPOEKIIUN
(M30MeTpHIO).



Mertonnueckue ykazaHus K BBITOJHEHUIO 3a1anus: 1. [lepen BeIMOHEHHEM YepTEKa
HEO0OXOAMMO U3YUYUTH JECTalb.

2. Paboty Hax 3ajlaHieM HayaTh C TUIAHUPOBKHU MOJIs yepTexa. M3o0paxenus
JIETaJIN PACIOJIOKHUTH C JIEBOM CTOPOHBI Ha (hopMaTe Tak, YTOObl OHU ObLIH
OJIMHAKOBO yAAJIEHBI IPYT OT Apyra U OT BHYyTPEHHEN PaMKH BBEPXY, BHU3Y U CIIEBA.
Pacdet npoMeKyTKOB peKOMEHYETCS HAUNHATH IO BEPTUKAJIU.

3. Ilepeueptuth M300pakeHUs (TJIABHBIN BUJ U BUJT CBEpXY) GUryphl. Jlis
MOCTPOCHUS BUJIA CJIEBA BBECTH TPU OCHU MPSMOYTOJBbHBIX KOOPAUHAT, COBMECTUB OCh
Z c kpaiiHel paBo# JIMHUEH TTIaBHOTO BH/IA, @ OCH X, Y - C OCHOBaHUEM (UTYPBHI.
[IpoBecTu IMHUM CBSA3U U MTOCTPOUTH BUJI CIIEBA
. 4. Ha cBoGomHO# yact popmata (HaJx OCHOBHOM HAIITHACHIO) BEIYEPTHUTH
AKCOHOMETPUUYECKYIO0 TMPOCKIHIO (M30METPHUIO) AeTANH. 5. BBIOTHUTE 00BOAKY
yeprexa. Hanectn pasmepsl.

6. B nanHoit paboTe UCoab30BaTh JIMHUN HEBUJIUMOTO KOHTYPa, COXPAHUTh BCE
JIMHUU TIOCTPOEHUS.

Bonpocwt ona camonpogepku:

1. HazoBure, Kakue NpOEKIUN Ha3bIBAIOT aKCOHOMETPUYECKUMU.

2. Ilokaxure, 4eM OTIIMYAETCS U30METPUUECKAS OT JUMETPUUYECKAsi TPOCKIIHUH.
3. HazoBuTe, kakass akCOHOMETpPUYECKask MPOCKIUs CTPOUTCS 0€3 UCKAKEHUIN
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Tema 2.5 [IpoennupoBanue reoMeTpUIECKUX TeJ
Memoouueckue pekomeHoauuu.
O0s13aTeNnbHO MPOAHATM3UPYUTE PA3TUUHbIC AaKCOHOMETPUUECKUE N300paKEHUSI.
Jlyumum OyJeT U3 HUX TO, KOTOpOE 00eCreyrnBaeT XOPOIIYIO HAMISIAHOCTD MIpeAMeTa
UIIPOCTOTY MOCTPOEHUS akcoHoMeTpuu. Hanbomnee pacrpocTpaneHHast
aKCOHOMETpHUYECKAs MPOEKLHS — MPSIMOYTOJIbHASL N30METPUSI, KOTOPasi COUYETAET B
cebeBa ATUX TpeOOBaHUSI.
Cooeporcanue memuwi: IloctpoeHue NpsIMOYrOJIbHON U30METPHUH MPSMOTO KPYTOBOI'O
nunuHapa. lpsaMoyronapHas n3oMeTpus NpaBWIbHOW IECTUTPAHHOW MTPU3MBI.
[TocTpoenune ¢ppoHTATEHON M30METpHH eTanu. [locTpoeHre mpsIMOyTOIBHOM
M30METPUH JICTAIH.
Bonpocwt onsa camonpogepku:
1. Moxer 11 o1Ha TOYKa B AaKCOHOMETPUUECKON IPOEKIIUHA TOYHO ONPEAETIUTh
MOJIO’KEHHE €€ B IPOCTPAHCTBE
2. B kako#t mpoekuun ocu X-Y-Z pacnonaratorcs noj yriiom 120°
Tema 2.6 CeueHue reomeTpu4ecKuX TeJI MJIOCKOCTAMM
Memoouueckue pekomeHoauuu.
Hayuutbcst 00pa3Ho, MpecTaBiIsTh IPEAMET CeUeHUs. Y CBOUTh OCHOBHbBIE TPUEMBI U
MIpaBUJIa CEUCHHUS.
Cooeporcanue mempwi: 11onstue o cedeHun. CedeHUe Tell MPOCUUPYOLIIUMU
miockocTsaMu. [locTpoenne HaTypanbHOM BeuunHbl (pUrypsl ceuenus. [loctpoenue
Pa3BEPTOK MOBEPXHOCTEN YCEUEHHBIX TEJI: MPU3MBI, [IWIMHAPA, MUPAMUIbI, KOHYCA.
N300pakeHne yCeueHHBIX TEOMETPUUECKUX TEI B AaKCOHOMETPUUECKUX
MPSIMOYTOJIbHBIX TPOEKIUSIX.
Tema 2.7 B3aumHoe nepece4yeHne mNoBepXHOCTEH
Memoouueckue pekomenoayuu
OcBOUTH OCHOBHBIE CITOCOOBI ITOCTPOCHUSI IMHUN TTEPECEUCHHS PA3IMYHBIX TUTIOB
TeI.
Cooepircanue memoi:1lepecedeHre nNpsMON JIMHUM C IOBEPXHOCTIMU Ted. CriocoObl
HaxO0XJICHUS JTUHUH NepeceueHus u nepexoja. [lepeceuenrne MHOrOrpaHHbIX
IIOBEPXHOCTEN U IMMOBEPXHOCTEU BPALCHHUS.
PaccMmoTpum npumepsl mpoerupoBanus NpsaMoi (puc.3) U HAKJIOHHON
npusM (puc.4) 1 nupamMusl (pyc.S) Ha KOMIUIEKCHOM YE€pPTEkKE U ONpeieIuM
MOJIO’KEHUE TOUECK, PACIIOI0KEHHBIX HA UX MTOBEPXHOCTSX [1].

Ha puc.3 uzo0paxkeHa npsimasi HIECTUTPaHHAs MPU3Ma, HA €€ TTOBEPXHOCTHU
3aJ1aHbl npoekuu Touek Kz u My, TpeOyercst 1o HUM ONpeenuTh HEIOCTAOIINE
npoekuu. YToObl ONpeaenTh HEAOCTAIONINE POEKIIMN TOUEK, MPUHAJISKAIIUX
MOBEPXHOCTU MPU3MBI, PEXKJIE BCEr0 HEOOXOUMO OINPEACINUTh, HA KAKUX IPaHSIX
nexat 5Ti Toukd. [Ipoeknus K; 3anana HeBuaAMMOM, cienoBarenbHo, Touka K
JIEXKUT B TPAHU C OCHOBaHHMEM 4 — 5, 1 ropu3oHTanbHasd npoekunsa K; momanger Ha
oTpe3oK 4,5;. poHTanbHas npoekuus K, onpeneauTses no JUHUSM CBA3H,
npoekuus K, Oynet HeBUIUMOIA.



Touka M JEeXHUT B TpaHU C OCHOBaHUEM 2 — 3, Tak Kak ee mpoeKkuus M,
3amana Buaumoin. [Ipoexkuuu M; u M3 onipeniesisiTbCs 1o JIMHUSM CBSI3U.
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Pnc.3

Ha naxnonnoii npusme touku (puc.4) Q u R 3amanbl COOTBETCTBEHHO
npoekuusaMu Q, u R;. Eciou mpoexmms Q, 3amana BuauMoi, To Touka Q
npuHaaiexut rpanu BKND. Uepes npoekuuio Q, mposeaem o0y IpsimMyto,
npuHaaiexantyto rpanu BKND, nanpumep npsimyro, onpeaensieMyto oTpe3kom 3 —
2. Onpenenyum Mo JIMHUAM CBSI3U MPOEKIIMU TOYEK 31 U 21 B IJIOCKOCTH TT;. Ha
oTpe30k 3;2; mpoerupyem Q;. [Ipoekiunto Touku Q3 ompeaesuM mo JTUHUSIM CBSI3H.
B miiockocTu 13 nmpoekius Touku Qz OyzieT HeBUIUMOM.

Touka R 3agana BuguMoi npoekuuei Ry, ciegoBaTeabHO, OHA
npuHaiexut rpann ABEK. Uepes npoekuunto Ry nmpoBeaeM oTpe3okK,
napajuieIbHBIA peOdpy TPaHu, OH MepeceyeT MPOSKINo ocCHOBaHUS A 1B B Touke
1,. Ilo nuHUM CBS3U OIpeesIeM MPOESKIHIO 1, U TOJIOKEHHUE OTPe3Ka,
napasuiesIbHOro peOpy B INIOCKOCTH Tp. Ha 3TOT 0Tpe3ok mpoenupyeM Touky Rj.
ITpoexnus R3 onpeneneHa mo JMHUSIM CBSI3H.



O
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Puc.4

OnpeneneHne HEAOCTAOIMINX MPOEKIUN TOYEK, MPUHAIJICKAIINX
MOBEPXHOCTU MUPaMUJIbI, U300paKEHHOMN Ha pUC.S, TaKKe HAYMHAEM C
ONPEAEIIEHUS TOTO, KAKOW I'PaHU MPUHAJICKHUT 3aJaHHAS TOUKA.

Ecnu ropuszonTanbsHast npoexus Touku N; 3aaHa HeBUIMMO, TO Touka N
aexut B Tpanu ASC, Tak kak MmpH B3IVIsI€ Ha TUIOCKOCTH Ty TpaHb ASB 3akpriBaet
rpanb ASC. Ha mockoctu 3 uepes Touky N; mpoBeaem Jir060i oTpe3ok
(mammpumep, S11,), npunamexanuit AA;S;C;. B miockoctu 7, onpenenum
MPOEKIUIO 0Tpe3Ka S;1, u cripoerpyem Ha Hero Touky Ny. [Ipodunbhas
npoekuus Touku N3 onpenensercs mo JUHUSAM CBSI3U.

[Tpoeknus Touku K, 3amana BuauMon, ciienoBaTeabHo, Touka K aexuT B
rpaau CSB. lNopusonTanshyto mpoekiuto K; onpenenum ¢ ToMOIIbI0 TPOSKITAN
oTpeska S;2;, a npoduiabHyo npoekiuio Kz — mo muausM cBssu. [poexmms Kj
OyZeT HeBUAMMA, TaK KakK Mpu B3IsiIe Ha 13 Tpanb BSC 3akpeita rpansio ASC.
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Punc.5

[Tpu nepeceuennu nmpu3Mel (puc6) uim nupamuasl (puc.7) npoenupyromen
IUIOCKOCTBIO Ol PELIEHNE CBOAUTCS K ONPEAEICHUIO TOUEK MEPECECUCHHUS
IPOELUPYIOUIEH MIIOCKOCTU ¢ pedpaMy MHOTOIPAHHUKA.
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Bonpocwt 0na camonposepku:

1. Ha yem ocHOBaH MPUHITUII MTOTYYEHHS TOUCK JIMHUHN TIepecedeHrss MHOTOTPaHHBIX
MTOBEPXHOCTEMN?

2. Ha yem OCHOBaH IPUHLMII ITOJTYyYEHUS TOUEK JIMHUMI NTEPECECUEHNS IOBEPXHOCTEN
BpaIlEHUs?

Tema 2.8 IIpoexkuuu mogesiei

Memoouueckue pekomenoauuu

[Tpu n3ydeHnn 1aHHON TEMbI HEOOXOAMMO HAYYUTHCS YUTATh 4epTEX. [I[poBOIUTH
aHaJIN3 N300paKEHUS UCTIONB3YS JIMHUH CBSI3H U 00pa3HOE MBIIIUICHHE.
Cooepircanue memot: Be100p TTON0KESHHS MOACIH JJIst 00JIee HATJISTHOTO e¢
N300paKeHUs



Tema 3.1 OcHOBHBIE MOJI0KEHUSAKOHCTPYKTOPCKO, TEXHOJIOTHYECKOH M IPYTroH
JOKYMEHTALNH
Memoouueckue pekomeHoauuu:.
OOpatuTh BHUMaHUE Ha MAIIMHOCTPOUTENBHBIN 4epTExX U ero HazHaueHue. Kakue
YCIIOBHOCTH U YIPOIIECHHSI MOXKHO HAOJI0/1aTh HA MATMHOCTPOUTENIbHBIX YepTEexKaX.
Cooepirrcanue memovr: MalIMHOCTPOUTENIBHBIA YEPTEK U €r0 Ha3HaUeHUE. BnusiHue
CTaHJAPTOB HA KAYECTBO MAIIMHOCTPOUTEIIBHOU MPOAYKINH. 3aBUCUMOCTh Ka4eCTBa
U3/IeNINs OT Ka4eCTBa yepTexka. BUIbl KOHCTPYKTOPCKUX IOKYMEHTOB B 3aBUCUMOCTH
0TCIOc00a BBIOJIHEHHS U LIEJI UCIIOJIb30BaHUsA( OpUTHHAN, TyOJIUKAT, KOIHUS).
OCHOBHbIE HAJIMKUCHU Ha PA3TUYHBIX KOHCTPYKTOPCKUX JOKyMeHTax. O3HaKOMJIEHHUE C
COBPEMECHHBIMH TEHJICHITUSIMHA aBTOMATH3AINHN YePTEKHO-TPAPUICCKUX U MPOEKTHO-
KOHCTPYKTOPCKHX paboT. UTeHne yeprexa.
Bonpocel ona camonposepku:
1. YkaxuTe, 4TO MBI Ha3bIBaeM COOPOYHON €TUHMIICH
2. HazoBuTe, 4TO Takoe rabapuTHBIA YePTEK
3. Ykaxure, 4TO, Mbl Ha3bIBAEM MOHTAKHBINA YEPTEK
4. Hanuiure, Ha Kakhe KOHCTPYKTOPCKHUE IOKYMEHTBI B 3aBUCUMOCTH OT CTaIuuU
pa3pabOTKu MOJIPA3IEISAIOTCA YEPTEKU.
Tema 3.2 N300paskenusi, pa3pe3bl U CEYeHHS HA YepPTeKAX
Memoouueckue pekomeHoauuu.
B xone uzyuyeHust 1aHHOU TeMbl HEOOXOAMMO MOHUMATh, YTO YEPTEKHU U3ACIIUMA
JIOJKHBI COZIEPKaTh UCUEPIBIBAIOIINE CBEJCHUS HE TOJBLKO O BHEIIHEH (opme U
BHYTPEHHEM YCTPONCTBE, HO TAK)XE O pazMepax, COCTMHEHUX JIeTallel, O
MaTtepuanax
Y KauecTBe 00pabOTKH MOBEPXHOCTH.
Cooepirrcanue memot: 1lpu n300pakeHNN AeTane Ha MAITUHOCTPOUTEIHHBIX
yepTexax
MPUMEHSIIOT BUIbL, Pa3pe3bl U CEUCHHUS, @ B OTACIIBHBIX CIy4YasiX UCHOJb3YIOT
akcoHomeTpuio. KonnuecTBo BU0OB, pa3pe30B U CEUEHUHN JOIKHO OBIThH
HaUMEHBIIUM,
HO 00ecreyrBaTh MOJIHOE MPE/ICTABIICHUE O IETaU IPU YCTAHOBJICHHBIX
CTaHJapTaMu
YCJIOBHBIX 0003HAYEHUSX W YITPOIIECHUSX.
Buapl: nonoiHUTEIBHBIE, MECTHBIE U UX pUMeHeHUe. Pa3pessl u ceueHus
BBIHECCHHBIC Y HAJIOXKEHHBIC.
BUJIbI

OCHOBHOM METO]1 MPOCIUPOBAHUSI, KOTOPHIN UCIIOIB3YETCS B TPOCKIIMOHHOM
YEPUCHUH, — 3TO METOJ] MapaJUIeIbHOT0, MPSIMOYTOJIBHOTO (OPTOTOHAJIBHOTO)
MPOCIIUPOBAHUSI.

[IpoenrpoBanreM Ha3bIBACTCS MPOIECC MOTYICHHS H300paXKEHUS TTPeAMETa
Ha KaKOW-HUOYIh MIOBEPXHOCTH (TIJIOCKOCTH) C TIOMOIIBIO MPOCIUPYIONINX JIyIeH.
[Ipu napamienbHOM NPSIMOYTOJIBHOM IPOCIMPOBAHUY MTPOCIIUPYIOIIUE TyUr
HaIlpaBJICHbI MTAPAJUIENIBHO JIPYT K APYTY U MEPIEHAUKYIISIPHO K IPOCHHUPYIOIIEH



iockocTr. Bee n300pakeHust Ha 4YepTekKe B 3aBUCUMOCTH OT UX COJCPKaHUS
pa3IeNSIOTCS Ha BUJBI, Pa3pe3bl, CCUCHUSI.

Bun — oproroHaibHas mpoeKiys 00paIieHHON K HaOIr0aaTeo BUIUMON
JaCTH MOBEPXHOCTH TMPEMETA, PACTIOTIOKEHHOTO MEX/ITY HIUM H MIIOCKOCTHIO
yepTeka. Ha Bumax yepTeska Bce BUAMMBIC DJIEMEHTHI ITpeIMeTa N300pakaroTCst
CIUTOUTHBIMH OCHOBHBIMU JIMHUSIMH. 332 OCHOBHBIE TUIOCKOCTH MTPOEKITUH
MPUHUMAOTCS [IECTh TPaHEH Kyoa.

PaccmoTpum npoernpoBaHue Ha TPY B3aUMHO TEPIICHIUKYIISIPHBIC TTIOCKOCTH
MIPOCKITNH, KOTOPBIE 00pa3yrOT MEX Iy co00i TpexrpanHblit yroi. [Tnockocts I1; —
TOPU3OHTAIIbHAS TIIIOCKOCTH, [1; — ppoHTanpHas TI0CKOCTh, [13 — mpodunpHas
m10ckocTh. M3o0pakenue Ha mockocTH [, (poHTaNBHON) TpUHUMAETCS 32
IJIaBHOE U Ha3bIBAETCA IJIaBHBIM BUAOM WK BUAOM criepeau (puc.2.1). OHO T0KHO
naBaTh HanOoJIee TIOJTHOE MIPEICTaBICHHE O POpPME U pa3Mepe MpeaMeTa.
N3o6pakenne Ha miaockocTH [1; (ropu3oHTanbHOM) HA3bIBAETCS BUJOM CBEPXY
(puc.2.2), a uzobpaxenue Ha miockoctu I3 (mpodunsHOIT) — BuOM COOKY, ClieBa
(puc.2.3).
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Puc.2.1






Bud creba

Puc. 2.3



Jns nonmyyenns yeprexa mockocts [1im [IscoBmenaror ¢ mimockoctsio 1. Ha
YyepTeKe BUJIbl pacrojaraloTcs B IPOECKIIMOHHOM CBSI3U: BUJ CBEPXY — TOUHO MOJ
IJIAaBHBIM BHUJIOM, a BU/J] CJIEBA — HA OJJHOM YPOBHE C IJIABHBIM BHUJIOM.

2.2. PA3PE3bI

PaSPCBOM Ha3bIBACTCs I/I306pa}K€HI/IG npeaMeTa, MbICJICHHO paCCCYCHHOTO
OHHOﬁ HJIN HCCKOJIbBKUMHU CCKYIIUMMH ITIJIOCKOCTAMMU. Ta yacth npeamMeTa , KorTopasd
HaXOIUTCA MCKAY I''Ia30M Ha6J'HOI[aT€JI$I u ceKyIuefI IIJIIOCKOCTBIO, YCIIOBHO
CUHUTACTCA YH&HGHHOﬁ. Ha Pa3pe3C IIOKA3bIBACTCA TO, UTO HAXOOUTCA B CGKYHIGIZ
IUIOCKOCTH U 3a HEH.

B 3aBMCHMMOCTH OT ITOJIOKEHUS ceKymeﬁ IIITOCKOCTH OTHOCHUTCIIBHO
FOpHBOHTaHBHOﬁ INIOCKOCTH Pa3JIN4arOTCA pa3pC3bl:

FOpI/IBOHTEUII)HBIe — CCKyHIada INIOCKOCTD ITapaJlICIIbHa FOpHSOHTaHBHOﬁ
IIOCKOCTH IMPOCKINH, BCPTUKAJIBHBIC — CCKYIIAA IINIOCKOCTD IICPIICHAUKYJLAPHA
FOpHBOHTaHBHOﬁ IJIOCKOCTH ITPOCKIIUU.

BepTukanpHblil pa3pe3 Ha3bpIBaeTCsl GPOHTAIBHBIM, €CITU CEKYIas TNIOCKOCTh
napajuienbHa GpOHTaIbHOMN MIIOCKOCTU NPOoeKIUH (puc.2.4), u poPUIbHBIM, ECIH
CEeKyIIas TNIOCKOCTh NapayieibHa MpodUiIbHOM MIOCKOCTH pOoeKIuu (puc.2.5).

Ecnu paspes BbIMOIHEH Ha MeCTe KaKOTro-11M00 OCHOBHOTO BH/A, TO IOMYCKAETCs
COEMHUTH YacTh BUJIa U 4acTh pa3pe3a. Ha puc.2.6 coeauHeHa 4acTh rI1aBHOTO BUAA
(puc.2.1) u yacth ppoHTANTBHOTO pa3pesa (puc.2.4). Pazpes BBINMOIHSAIOT HA MTPaBOA
WJIM HIDKHEH MOJIOBUHE U300paXKeHUSI.



rucC. 2.4




IIpodunbheiii pa3pes
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Puc.2.5
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Pnc.2.6

Ha cuMMeTpuuHbIX N300paKEHUAX TPAHULIEH MEKIY BUIOM U Pa3pe3oM
CILY’KUT OCb CHMMETPUH (IITPUXITYHKTUPHAs TOHKas JuHM) (puc. 2.6). Eciu Ha
OCH CUMMETPHUHU PACIOJI0KEHA JIMHUS BUAUMOTO UM HEBUJUMOTO KOHTYpa, TO
BUJIUMOCTB €€ COXPaHSIOT, IPOBO/ISl BOJHUCTYIO JIMHUIO JIEBEE U MIPABEE OCU
cummMmeTpui (puc. 2.7).

Puc.2.7



B 3aBUCHMOCTH OT YHCIIa CEKYIIMX INIOCKOCTEN pa3pesbl pa3aeisatoTCs Ha
MPOCTHIE — IIPU OJHOM CEKYIIEN INIOCKOCTU U CIIOXKHBIE — MPU HECKOJIBKHUX
CEKYIHUX IIJIOCKOCTSX.

CrnosxHble pa3pe3bl ObIBAIOT CTyNIEHYATBIE, €CIIH CEKYIHE MIJIOCKOCTH

napasuiesibHbl (puc.2.8), U JJOMaHbIe, €CIIU CEKYIIHE MIOCKOCTH MEPECEKAIOTCS
(puc.2.9).
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[Ipu BBITIOTHEHUH CIIOKHBIX Pa3pe30B CEKYIIUE MNTIOCKOCTH YCIOBHO
MOBOPAYMBAIOT ([1J1 IOMAHBIX Pa3pe30B) WU MEPEMEIIAIOT (JJ1s1 CTYIIEHYAThIX
pa3pe30B) 10 COBMEIICHUS B OJHY IIOCKOCTH (puc. 2.8, 2.9).

[Tpu 0603HaueHNH pa3pe30B MOJOKEHUS CEKYIEH TNIOCKOCTH YKa3bIBalOT Ha
yepTexe JIMHUEH ceueHus (Pa30MKHYTOM JIMHUEHN), IPU CIIOAKHOM pa3pe3e MITPUXU
MPOBOJISAT TAKXKE y MEPEeruO0B TUHUMU cedeHus (puc.2.8, 2.9). TonmuHa mTpuxoB
Pa30MKHYTOH JINHUH cOCTaBISAET OT 1 10 1,5 TOMIIMHBI OCHOBHOM CILIOIIHOMN
auHuY (Tabm.2), a nmuHa mTpuxoB — §...20 MMm. HauaabHBIM 1 KOHEUHBIHN MITPUXH
HE J0JDKHBI ITEpeceKaTh KOHTYP COOTBETCTBYIOLIEro n3o0paxenus. Ha atux
LITPUXAX HAHOCSAT CTPEJIKK HA PACCTOSHUU 2...3 MM OT BHEIIHUX KOHIIOB IITPUXA.
Crpenku yKka3blBalOT HANPABJICHUE B3IJIA1a HA pa3pe3. Y Havyanda U KOHLA HAHOCST



OJIHY ¥ TY K€ MPOMUCHYIO OYKBY pyCCKOTO ajdaBuTa, a HaJ BBIMOJTHEHHBIM
pa3pe3oM MUIIYT Ty K€ OYKBY ABAX bl YEPE3 THPE.

He o6o3HauaroTcs pa3pessl (ropu3oHTaIbHbIE, PPOHTANIBHBIE, TPOJOJILHEIE),
€CJIM CEKyIIas INIOCKOCTh COBNAAAET C MIIOCKOCTHI0 CAMMETPHUH MPEIMETA B
LIEJIOM, @ COOTBETCTBYIOILIMI pa3pe3 PacIioiOKEH Ha OJTHOM U TOM e JIUCTE B
HEIMOCPEICTBEHHON MTPOEKIITMOHHON CBSI3U C OCHOBHBIMU M300paKeHUSIMU (pHC.

2.10).

SOUONNNANANNY

Puc.2.10

Pa3pes, ciyxamuii 1uist BeISIBI€HUS (POPMbI IPEIMETA JTUIIb B OTJAEIBHOM
OTpaHWYECHHOM MECTE, Ha3bIBAIOT MeCTHBIM. Ha puc. 2.11 nmoka3ansl MecTHbIE
pa3pesbl Bajia Mo MINOHOYHOMY a3y U HEHTPOBOMY OTBEPCTHIO C PE3bOOH.
MecTHblii pa3pe3 OTAeISIeTCS OT BUa CIIOMIHONW BOJIHUCTOU JIuHueH (puc. 2.11),
JMHMS HE JOJDKHA COBMAAATh ¢ KAKUMU-TTHOO0 IPYTUMH JIMHUSMU U300pakeHHU .
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Puc. 2.11
UL 1LI1KL/1

Ceuenue — 310 u3o00pakeHue (GUrypsl, HOJydaroleecs PU MbICICHHOM
paccevyeHny NpeaMeTa OJJHOM WM HECKOJIBKUMU TUIOCKOCTAMU. Ha ceuennn
MOKAa3bIBAIOT TOJBKO TO, YTO MOIYYAETCS HEMOCPEACTBEHHO B CEKYIIEH MIOCKOCTH
(puc. 2.12). Cedenus pa3iensitoTcs Ha BbIHECEHHBIE (puc. 2.12, a, B) u
HaJioKeHHBIE (puc. 2.12,0). BeiHeceHHbIE ceueHMs N300pakaroTcsi Ha CBOOOTHOM
MecTe yeprexa (puc. 2.12, a) uiau B pa3pblBe MEXKIY YaCTAMU OJHOTO U TOTO K€
Buja (puc. 2.12, B). KOHTYp BRIHECEHHOTO CEUCHUS N300pakaroT CIIONTHBIMU
OCHOBHBIMU JIMHUSIMU (puc. 2. 12, a, B), a KOHTYp HAJIOKEHHOTO CEUCHUSI —
CIUTOUTHBIMHM TOHKUMHU JIMHUSIMH (puUC. 2. 12, 6), IprudeM KOHTYp U300paKeHUs B
MECTE PACTIOJI0KEHHOI'O CEYEHUS HE IPEPHIBAIOT.

O0603HaYarOT M HAAMMUCHIBAIOT CEUCHUS TaK )K€, KaK M pa3pe3bl. TOIBKO M
HECUMMETPUYHBIX CEUCHHM, PACTIOJIOKEHHBIX B Pa3pbIBE WM HAIOKEHHBIX (pHC.
2.12, 6, B) IMHUIO CEUYCHUSI IPOBOJIST CO CTPEIIKaMH, a OyKBaMH HE 0003HAYATOT.

He 0603Hau4ar0T ceyeHns HaJOKEHHBIE U BBIHECEHHBIE, €CIIM OHU UMEIOT OCh
cummMmetpui (puc. 2.13).
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HAHECEHHME HITPUXOBKU

YacTe npeamMera, KOTopas MornajaeT B CEKYIIYIO III0CKOCTh, TOKPHIBACTCS
Ha YepTexkax JUHUSIMH MTPUXOBKU. OHU HAHOCATCS MO YIIJIOM 45° K THHUSM
paMKH uepTexa TONIUHON oT S/2 o S/3. Oany U Ty e eTalb ITPUXYIOT C
OJIMHAKOBBIM HAMpaBJICHUEM YKIIOHA Ha BCEX €€ M300pakeHus X (puc. 2.14).

PaccTrostnue Mex 1y napauiebHbIMUA JIMHUSIMHU IITPUXOBKHU (4aCTOTA)
JIOJDKHO OBITH OT 1 10 10 MM B 3aBUCUMOCTH OT TUIOMIATH IITPUXOBKU. OOBIYHO
IITPUXOBBIC IMHUM HAHOCSIT Ha PACCTOSIHUU 3...5 MM.

Bonpocwt ona camonpogepku:

1. ITosicHuTE, B KAKOM CiIydae MPUMEHSIOT BBIHOCHOM JJIEMEHT

2. YKaxuTe Korjia Ha n300pa)KeHUH JIETAJIA YKIJIOH WM KOHYCHOCTb OTYETJIMBO HE
BBISIBIISIETCSA, TO, CKOJIbKO JIMHUI MPOBOASAT U e

3. Ykaxurte, ri€ MIPUMEHSIOT BBIHECEHHOE CEYEHUE

4. IlosicHuTe, YEM OTIIMYAOTCS Pa3pe3bl U CEUECHUS

5. YkaxuTe, Korja IpUMEHSIOT U KaKk 0003HAYaIOT JIOTIOIHUTEIBHbBIN BU/I.

Tema 3.3 Pe3b0a, pe3b00BbIe U3ae/usl.
Memoouueckue pekomeHOauuu:
B xoze uzyyenust 1aHHOW TeMbl HEOOXOAUMO YCBOUTh OCHOBHBIE TTApaMETPhI
PE3bOOBBIX U3 U Pe3b0bI, TAKXKE YCIOBHBIE 0003HAUYCHUS U U300paXKEHUS Ha
yepTexKax.
Cooeporcanue memwr: OCHOBHBIE CBeieHUs 0 pe3b0e. Knaccudukarius pe3nonbi.
N3o0pakeHne pe3nObl B pe3b00BBIX coenHeHnil. COeTMHEHHS C TTIOMOIIBIO 00JITa,
MIMWIBKY U BUHTA.

OBPA30OBAHUE PE3bbbl. OCHOBHBIE TIOHATUSA

N ONNTPEJAEJIEHUA

COC}II/IHCHI/IH )IGT&HCI\/'I MalllMH M1 MCXaHNW3MOB MOI'YT OBITH Pa3bEMHBIMH U
HCPA3bCEMHBIMU.

HepaS"beMHBIe COCAUHCHUS BBIIIOJIHAIOTCA IIpU IIOMOIOK CBApPKH,
3aKJICIIOK, HaﬁKI/I, CKJICUBaHHUA U T.[. B Takmux COCANMHCHUAX HCIIb34d PAa3bCAMHUTD
JAcTalli 0e3 paspyuicHuA OI[HOI\/JI N3 HUX UJIN CBA3YIOUICTO 3JICMCHTA.

Bce pe3pOoBbie coequHEHUs, a TaKXKe COSAUHEHUS IIMOHOYHbIC,
[IUTATIEBBIC, MITU(TOBBIC ABJSIOTCS pa3beMHBIMH cOeTuHEHUIMU. OHU MOTYT OBITh
pa300paHbl M1 BHOBL COOpaHbI 0€3 pa3pyIIeHUs WA TOBPEKICHUS IeTaleH.



Pe3n0oBEIe COCAMHCHUA IMHUPOKO HCIHOJB3YIOTCA B MCEXAHU3MaAX
MallliH MW allllapaToB TEKCTWJILHOM U JIETKOM IMPOMBIINIJICHHOCTH, B CHUCTEMAX
TPY6OHpOBOI[OB TCXHOJIOTHYCCKOI'O HA3HA4YCHHUA U T. 1.

Pe3nba cuyxur nmbO I COCAMHEHWs AeTalield, JuOo s
npeoOpa30BaHus JBIKCHUN B PA3IMYHBIX BUHTOBBIX MEXaHU3MaX.

Pe3pObl, wucCHONBb3yeMble Il COEAMHEHMS JETallel, Ha3bIBAIOT
KpernexHbIMU. K HUM OTHOCATCA MEeTpudecKas, TpyOHasi, JI0MMOBAS.

Pe3pObl, HCHONB3yEeMblE I B3aUMHOIO IEPEMEIIEHUs JAETalleH,
Ha3bIBAIOT XOJOBBIMH. K XOJIOBBIM OTHOCATCS TpalelueuanbHas, YIopHasd,
PSIMOYTOJIbHAS PE3bOBI.

OCHOBHBIM 2JIEMEHTOM BCEX Pe3bOOBBIX COCIMHEHUI SBIISIETCS pe3bOa
(Tabm.l).

TepMmuHbl U onpeesieHrs: OCHOBHBIXTIOHSITHI BOOJIACTH MUIMHAPUYECKON U
KoHHueckoi pe3nd ycranosieHsl [OCT 11708-92 (CT C3B 2631-80).

Tabmuna 1

Tun pe3p0bl [Ipumep o6o3HaYEHUS [Ipodunb pe3pObl

Mertprueckas 60°

M24
(TOCT 9150-81)

TpyOHas nunMHApUYECKast

Gl/4-A
(T'OCT 6357-81)
TpaneueuganbHas 30°
(TOCT 24738-81), Tr20 x 8 y /

p v

I'OCT 24739-81)
YnopHas

S12 x 2

(TOCT 10177-82)




Knaccudukanus pe3pd MOXKeT ObITh IIPEICTaBICHA CIEIYIOICH CXEMOM:

ITo chobme npodhuns

Ilo nosenxnocmu

Pesvba

Pe3nba

I1o nacnonoxcenuio

I1o naznauenuio

T1o yucnv 3ax00086

[To nampaBneHuo

RUHTORNU TUHUU

AN AL AN

MpEACTaBIsSIET  CcO0Oi
PaCIIOJIOKEHHBIX BBICTYIIOB IOCTOSTHHOTO CEYEHHS, 0O0pa30BaHHBIX Ha OOKOBOM
MOBEPXHOCTH TIPSMOTO KPYroBOTO INWIIMHApA (IHIMHApPWYECKas pe3bbda) wiun

M  HCCKOJIBKO

MPSIMOTO KPYTrOBOTO KOHYca (KOHUYECKas pe3roa).

[Ipodunem pe3pObl Ha3bIBAIOT MPOQWIH BHICTYNA U KaHABKH B IJIOCKOCTHU
OCEBOT0 ceueHus pe3bOsnl (puc. 1, Tadum. 1).

Pe3nba, oOpazoBaHHasi OJHUM BBICTYIIOM, Ha3bIBACTCS OIHO3aXOHOU
(puc. 1, a). Pe3nba, oOpazoBaHHast AByMsI WM 00Jiee BBICTYIIAMU C PAaBHOMEPHO

TpeyronbHas

TpaneneuanpHast

YnopHas

Kpyrnas

]_[PIJII/IHI[pI/I‘ICCKaH

ﬁoﬁchcxax
apykaast

BuyTpeHHsis

Kpenexnas

XoaoBas

OnHo3axoaHas

NMrrArAanavAarmrraa

llpasas

JleBas

PacCIIOJI0KCHHBIMH 3aX0/1aMH, Ha3bIBA€TCS MHOT03aX0qHOM (puc. 1, 0).

PaBHOMEPHO



Puc. 1




B 3aBucuMOCTH OT yCIIOBUH M XapakTepa MPOHU3BOJACTBA BBINOJHEHUE PE3bOBI
MOXXET OCYIIECTBISATHCS  PA3IMYHBIMU  CIIOCOOAMHM W HMHCTpyMeHTamu. Jlis
M3TOTOBJICHHSI OOJBIIMHCTBA CTAaHAAPTHBIXpPE3bO HamboJee IHUPOKO MPUMEHSETCS
Hape3aHHue pe3bObl IUTAIKaMU U METUUKAMHU.

[Tnamku (puc. 2, a) NPUMEHSIOTCS IS Hape3aHusi HapyXHOU pe3bOsl (puc. 2,
B) Ha 3apaHee MOATOTOBJICEHHOW 3aroToBKe neranu (puc. 2, 0), AUaMeTp KOTOpO
ONpEIENSIETCS JUAMETPOM U IIArOM Hape3aeMoil pe3bOBbl.

Metuuk (puc. 3, a) mpuMEHsETCsI Il Hape3aHUsl BHYTPEHHEH pe3b0bl B 3apaHee
MIPOCBEPJICHHOM OTBepcTHH (puc. 3, 6, B), AMAMETp KOTOPOTO TaKXe BHIOWpAeTCS B
3aBHCHMOCTH OT Illara U JuameTpa Hape3aeMoil pe3bObl.

[Ipu wHape3anuu pe3pOBI 00pazyeTcsi y4acTOK HEMOJHOrO Npopuis B 30HE
nepexojsia pe3bObl K TNIAKON YacTH AeTaiu, Ha3bIBaeMblili coerom pe3nOnl. Ilpu sTom
JUIMHOW pe3bObl HAa3bIBAIOT JIJIMHY YYacTKa JIeTald, Ha KOTOpOM oOpa3oBaHa pe3b0a,
BKJItO4as cOer pe3pObl M acky (puc. 4, a). Eciu pe3p0Oy BBINOIHSAIOT A0 HEKOTOPOUH
MOBEPXHOCTH, HE TMO3BOJISIONICH MMepeMemarh pe3p0oHape3aronIuii UHCTPYMEHT 0
ynopa K Hel, To oOpa3yeTcsi He1oBol pe3bObl. COEr U HEeIOBOJ OMPEACISIOT HEA0PE3
pe3nonl (puc. 4, 0, B).

a) 0) d B)
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Ecau tpeOyeTrcs BBIMONMHUTH pe3b0y moiHoro mnpoduis (6e3 cOera), To s
BBIBOJIa PE3bOOHAPE3AOIIETOMHCTPYMEHTA JeTIaeTCsl KOJbIeBasi MpoTouka (puc. Sa, 0).
Pasmeps! npotouek crangaptuzoBansl. ['OCT 10549-80 (CT COB 214-74) onpenensiet
pa3Mephl MPOTOYEK JIJIsT METPUIECKUX pe3nd [2, Tabm. 3.1].

. o0

MoON4Ka MPON4Ka 521
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Puc. 5

Pe3pOa ObiBaeT mpaBas W JieBas. Y IpaBoil pe3bObl BHICTYN MPHU BpPaUIEHUU IO
4acoBOM CTpeJIKe yhaisieTcs BI0JIb OCH OT HaOmomarens (puc. la). ¥V neBoi pe3b0bl
BBICTYI TIpU BpALIEHUH MPOTUB YACOBOM CTpENKM yHajsieTcsl BHIOJb OCH OT
HaOmonarens (puc. 1, 6).

K ocHOBHBIM mapameTpaM pe3bd OTHOCATCS:

- HapyXHbIil nuamerp JUMIMHIPUYIECKOH pPe3bObl — AMAMETP BOOOPaKAECMOTO
KpYTOBOT'O LIWJIMHJIpPA, OMKUCAHHOTO BOKPYT BEPLIMH HAPYKHON WIMBIAAWH BHYTPEHHEH
pe3bObL. DTOT IUaMeTp AJid OOJBIIMHCTBA Pe3b0 MPUHUMAIOT 332 HOMUHAJIIBHBIN AHAMETP
pe3b0bl, HCOJIB3YEMBIN NpH €€ 0003HAUYECHHH;

- BHYTpEHHUI nuamerp JiIIMIMHAPUYECKON pe3bObl — JUaMETP BOOOPaKaeMOro
KPYrOBOI'O LIUJIMH/PA, BIIMCAHHOIO BO BIAJWHBI HAPYKHOW WJIA BEPLIUHBI BHYTPEHHEN
pe3nonI (puc. 1, a);

- mar pe3pdsl P — paccTositHue MeEXITy COCETHMMH OJHOMMEHHBIMH OOKOBBIMU
CTOpOHaMu Npo@uiist pe3bObl, U3MEPEHHOE B HAMPABIICHUH, [TApAILIEILHOM €€ OCH (pHC.
1; 4, 0);

10



- X0 pe3b0bl Pp— BenmuurHa OTHOCHTEIBHOTO OCEBOTO MEepeMEIIeHHs JAeTalH C
pe3b00ii 32 OUH MONHBIN 000poT. 1Jia 01HO3aXOAHON pe3bObl XOJ paBeH wary (CM.
puc. 1).

Pe3p0a Has3pIBaeTCsl CTaHAAPTHOM, eciid €€ MpOodUIs U pa3Mepbl COOTBETCTBYIOT
cTtaHaapty (tadm. 1).

N30BPA’KEHUE PE3bbbI

Ha ueprtexax pe3nOy mzo0paxkaioT yciaoBHo B coorBercTtBuu ¢ ['OCT 2.311-68
(CT COB 284-76). YcioBHOE N300pakeHre OJIMHAKOBO JIJISl BCEX PE3h0.

HapyxHass pe3p0a (Ha cCTepKHE) U300pak)aeTcs CIUIOIMIHBIMU OCHOBHBIMHU
JUHUSAMH TIO HApY)XHOMY JauaMeTpy du CIUIOIIHBIMH TOHKHMH JIMHUSIMH  TIO
BHyTpeHHeMYy nuamerpy O;. [Ipu m300pakeHHMHM Ha TUIOCKOCTH, HAapaJUICIIEHOW OCH
pe3b0bl, 3Ta TOHKAas JIMHUA JIOJKHA NepeceKaTh TpaHuIly (acku Ha KOHLE CTEPXKHS U
JOXOJUTh J10 CIUIOIIHOM JIMHUH, OTpaHUUYMBaIoIIEH pe3bOy (puc. 6, a, 0).

[Ipy n300pakeHMM Ha IUIOCKOCTH, NEPHEHAMKYJISAPHON K OCH pe3bObl, TOHHYIO
JVHHUIO OKPYXXHOCTH BHYTPEHHETO auaMeTpa pe3bObl d; MpOBOIAT B BHJIE MAYTH,
OpUMEPHO paBHOM 3/4 3TON OKPY>KHOCTU. Pa3pbiB OKPYKHOCTU JOIYCKAaeTcs B JTHOOOM
mecte. PaccTossHME MeXIy CIUIOIIHBIMM OCHOBHOM W TOHKOW JMHHUSAMHU HPUHHMAKOT
paBHbBIM He MeHee 0,8 MM U He OoJiee 1m1ara pe3bObl.

BHyTpeHHIOI0 pe3b0y (B OTBEpPCTHHM) B pa3pe3ax HW3ACIUNA IOKa3bIBaIOT
CIUIOIIHBIMU OCHOBHBIMU JIMHUSIMU 110 BHYTPEHHEMY JIHAaMETPy pe3bObl U CILUIOIIHBIMU
TOHKUMHU JIMHUSIMU 110 HApY>KHOMY uameTpy (puc. 6, B, I).

11
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B m300paxeHusx Ha TIOCKOCTH, TIEPICHANKYIIPHON K OCH PE3bOBbI, CILIONIHYIO
TOHKYIO JIMHHIO TIPOBOAST B BHJE AYTH, MPUOJM3UTEIBHO PaBHOW 3/4 OKPYKHOCTH H
Pa30MKHYTOH B JTIOOOM MeCTe.

[Ipn m300pakeHnn pe3bObl KAaKHAPY>KHOW, TaK M BHYTPEHHEH Ha IJIOCKOCTH,
NEePHEHANKYIISIPHON K OCH, acKy HE MOKa3bIBAIOT.

JluHuto, oOMpeneNsIoNyl0 TPaHUIly pPe3bObl, MPOBOAIT 10 JUHUU HAPYKHOTO
nuameTpa pe3rObl. ['panuily pe3bObl M300pakarOT CIUIONTHOM OCHOBHOM JIMHHEH, ecliu
OHa BUJIMMa, TNOO IITPUXOBOM JIMHUEH, €ClTU OHA HeBuaAMMa (puc. 6).

ITpuxoBKYy B pa3pe3ax U CEYCHMSX MPOBOISAT IO CIUIOIIHOW OCHOBHOW JIMHHH,
T.€. 10 JUHUU HAPYXKHOTO JUaMeTpa pe3bObl HAa CTEPKHE W JO JIMHUU BHYTPEHHETO
TuameTpa pe3bObl B OTBEPCTHH.

[Ipyn wnzo0pakeHHM pe3bObl B HECKBO3HOM (TJIyXOM) OTBEPCTHMHU TMOKAa3bIBAIOT
TOJIBKO JUTHHY €€ MoJHOoTro npoduis (puc. 6, T).

B pe3nOOBBIX  coequHEHMSIX, H300paXEHHBIX HA  pa3pese, pe3bda
CTEPKHSI3aKphIBAET pe3n0y oTBepCTHs (puc. 7, a, 0).

[Tpu n300paxkeHnn pe3b0bl C HECTaHIAPTHBIM MPOPUIEM 0053aTeIbHO
YKa3bIBAIOT €€ MPOQHIIb U pa3MephI.

12
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Puc. 7
OBO3HAYEHMUE PE3bEbEbI

VYcnoBHOe M300pakeHHE BCEX pe3b0 Ha UepTEkKax OJUHAKOBO. JTO OOjerdaer
BBITIOJTHEHHE YepTeKei, HO HE JaeT TMOJHOro MpeicTaBieHus o pe3bbe. [lorTtomy
M300pa)KEHWE  CTaHJIApTHOM pe3b0bl HAa  YEpTEeXKE  JOMOJIHSIETCS  YCIOBHBIM
0003HaYEHUEM, KOTOPOE XapaKTEepU3yeT pe3r0y 1o npoduiiio, pazMepam, HalpaBICHUIO
BUTKOB W T.I. YCIOBHbIE OOO3HAUEHUS PE3b0 YKa3bIBAIOT IO COOTBETCTBYIOIIUM
CTaHIapTaM.

O6o3HaueHne BceX pe3b0, KpomMe TPYOHONW M KOHMYECKHX, BCErJa OTHOCSAT K
Hapy>XHOMY JUaMeTpy pe3bObl. Ero MOXXHO HaHOCUTH MO JIIOOOMY M3 YKa3aHHBIX
BapuaHToB (puc. 8),rie 3HAaKOM * OTMEUYEHBI JOMYyCKaeMbleé MECTa HaHECEHUS

o6o3nauenuii ('OCT 2.311-68).
“___% A )
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*
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Puc. 8

O06o03HaueHHE OJIHO3aXOHON Pe3bObl ¢ KPYIHBIM IIaroM (puc. 6, a) COCTOUT U3
OYKBEHHBIX U IUGPOBBIX JAHHBIX, COAEPMKAIIMX CBEJIEHUS O TUIE U HOMHHAIBHOM
nuametpe pe3bobl (M 20— meTpuyeckas pe3b0a ¢ KpyIHBIM 111aroM, Hapy>KHbIN JHaMETP
d=20 mm)./]1s1 pe3pOBI ¢ MEIKUM ImaroM (puc. 6, B) ykasbiBaercs mar pe3ponl (M 8 x 1
— MeTpHu4YecKas pe3bba ¢ MeJakuM 1maroM P = 1 MM, HapyxHbIid auamerp d= 8 Mm). ¥
MHOT03aXOJHBIX pe3b0 (pHuc. 6, T) 0003Ha"aeTcs X0, a mar ¢ OykBoi P oTmedaroT B
ckookax (M 20 x 3 (P1) — Tpex3axomHasmeTpudeckas pe3prda ¢ MeIKkuM mmarom P =
I MM, Hapy)HBIA nuametp pe3pobl d= 20mm; M 20 x 3 (P1)LH — ta xe pe3nba, HO
JieBas).

O6o3Hauenne TpyOHOU (puc. 6, 0) W KOHHUYECKOW pe3pd [2, uepT.222]
OCYIIECTBIISIETCSI C TOMOIIBIO HAKIIOHHOW JIMHUU-BBIHOCKH CO CTPEIKOM W
TOPU30HTaIbHOM TONKU. CTpenKy H JIMHUIO-BBIHOCKY NPOBOJSAT OT CIUIOLIHOW
OCHOBHOM IMHUU. B ycrmoBHoe o0003HaueHUE TPYOHON IWIMHIPUYECKON pPe3bObl
BXxonuTIaTuHCKas OykBa G, pasmep B moiimax (1 mroiimpasen 25,4 mm: 1" = 25.4mm),
COOTBETCTBYIOIIMIA JIMAMETPY YCIOBHOTO Impoxoaa Tpyosl Dy (T.e. BHyTpeHHEMY
auameTpy TpyOsl), u kiacc TouHoctd A wnn B (manpumep, G1-A — pe3bba TpyOHas,
ycloBHBIN mpoxoa DypaBen 25 mwm, T.e. mpumepHo 1", KJIacC TOYHOCTU CPEIHETO
TuameTpa pe3pobl — A).

N3 HecTaHmapTHRIXpE3bO HaWOOJIbIIEE PACIIPOCTPAHEHUE UMEET MPSAMOYTOJIbHAS
pe3bba ¢ kBaapaTHeIM npoduiieM. Takas pe3pOa HE MMEET YCIOBHOTO 00O3HAYEHUS,
HO3TOMY IpU HU300pAKEHUU €€ KaK Ha CTep)KHE, TaK U B OTBEPCTUH HEOOXOIUMO
NOKa3blBaTh MNPOPWIb pPe3bObl M HAHOCUTh HEOOXOAMMBIE MJIi €€ HW3rOTOBJICHHUS
pa3Mepbl —HApy>KHbIM M BHYTPEHHUH IUAMETPhbl pe3bObl, BEIUYMHY IlIara U IIUPHUHY
BIIaIUHBEI (puc. 9).
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Bonpocul ona camonposepxu:

1. ITo xakuM mpu3HAKaM KIaCCUPUITUPYIOTCS PE3bOBI.

2. YcnoBHbIe 0003HaUEHUS PEe3bObI

3. OcHOBHBIE TApaMETPHI Pe3bObI

4. YrpoleHHOe n300pakeHne pe3b00BbIX COCTUHEHUIA.

Tema 3.4 Dcku3bl AeTalieil 1 padouune YepTeKHu.

Memoouueckue pekomenoayuu:

B xoze uzyuenus qaHHOM TeMbl HEOOXOAMMO YCBOUTh Ha3HAYEHUE ICKU3a U paboyero
yeprexa getanu. [1opsinok u nmocienoBaTeIbHOCTh UX BBITIOJHEHUS.

Cooeporcanue memwpr: Dopma neranu u ee 3aeMeHTHL. ['paduueckas u TekcroBas
yacTh ueprexa. Hanecenue pasmepoB Ha yepTexe AeTalieid 1 0003HaueHUN
[IEpOX0OBATOCTEN MOBEPXHOCTEH. BrinmomHeHne 3cku3a u paboyero yepTexa JeTaii.
Bonpocwt ona camonposepku:

1. Yro Takoe rcku3?

2. Yto Takoe pabouuii yepTex JAeTanu?

3. OCHOBBI HAHECEHUS PA3MEPOB HA YEPTEKE JICTAIIH.

Tema 3.5 PazbemHblIe 1 Hepa3beMHbIE COCAMHEHMS AeTaJIeH.

Memoouueckue pekomenoayuu:

B xone n3yuenns naHHO#M TeMbI HEOOXOAMMO YCBOUTH BHUIBI PA3bEMHBIX
HEPa3bEMHBIX COCUHEHHUI.

Cooeporcanue mempi: 11InnoHounble, 3y0uaThie(IUTHIIEBBIC) COSAMHEHUS eTanei. Mx
Ha3HAYEHUE U yCIOBHbIE 0003HaueHUs1. CBapHbIE COeTMHEHNS. Y CJIOBHBIE 0003HAUCHUS
CBapHBIX IIBOB.

Bonpocwt ona camonpogsepku:

1. Pa3beMHbIe cOeIMHEHNS KaKue ObIBAOT?

2. HepasbeMHbIe COeTMHEHNS?

Tema 3.6 3y0uarbie nepexaydu.

Memoouueckue pekomenoayuu:

B xoze u3yueHus JaHHOM TeMbl HEOOXOAUMO YCBOUTh KOHCTPYKTHUBHBIE
PA3HOBHJIHOCTH 3yOUaThIX KOJIEC U UX U300pakeHHE HA YEPTEKE.

Cooeporcanue memor: OCHOBHBIE BBl IEpenad. KOHCTpYKTUBHBIE Pa3HOBUIHOCTH
3y04aThIX KoJyiec. Y CJIOBHBIC M300PaKEHHS [IMIIMHIPUIECKON, KOHUYECKOU 1
YEPBIYHOM IEpEIayun.

INEPEJAYYM 3YBUYATHBIE HAJIMHAPUYECKUE OGiue TepMuHbl, ONpeaeIeHUs 1
0003HaueHus eMeHTOB 3yOuaThix nepeaayd ycranasnusaer [[OCT 16530-83. «
Ilepenaua — MeXaHHU3M, OCYIIECTBIISIIOIIMI NIEpeiady BpalaTeabHOrO IBYXKEHUS WA
ero npeoOpazoBanue. COBOKYIHOCTb JieTajiel, C MOMOIIbIO0 KOTOPBIX MepeaaeTcs
BpallaTeIbHOE IBIKEHUE OT OJTHOTO BaJia K Apyromy. * 3yduaTas nepegayda —
KMHEeMaTh4yecKas mapa, 00pa3oBaHHasi 3y0UaTbIMU Kojecamu, 3yObsi KOTOPBIX IIPH
MOCJIEIOBATEILHOM COMTPUKOCHOBEHUHU MEX Yy COOOHM NepenatoT 3aJaHHOE IBUKEHHUE OT
OJIHOTO KoJieca K Apyromy. * 3ybuatoe Koyeco — JieTajab 3youaToil nepenayu B BUIE
JIUCKA € 3yObsIMU, BXOJSIIIUMHU B 3allETJIEHUE C 3yObsIMU APYTOro Kojieca. B 3anenenuu
JBYX 3y04aThIX KOJIEC OJHO U3 KOJIEC Ha3bIBAETCS IIECTEPHEN (C MEHBIINM YHCIIOM
3yObeB WM BEAYIEE), APYroe — 3youarsiM KOJIECOM (C OOJIBIITMM YUCIOM 3yObEB TN
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BeZioMoe). B 0CHOBY ompeneneHus mapaMeTpoB 3y0UaToro Kojeca MmoJioKeHa
JENMUTENbHAS OKPY>KHOCTD. JleMUTEeThHBIMI OKPYKHOCTSIMU HA3bIBAIOTCS
COTIPUKACAIONTUECS OKPYKHOCTH Taphl 3y0UaThIX KOJIEC, KATAIIUECS OJTHA TT0 IPYTOH
0e3 ckonbxeHus (nquametpsr d1 u d2).

Paccrosinre Mex 1y OMHOUMEHHBIMUA TOUYKaMU TIPOMHIIT COCETHNX 3yOheB,
U3MEPEHHOE TI0 TyTe JETUTEIbHON OKPY>KHOCTH, HA3bIBAETCS IIaroM 3ameruieHus (pt).
OTtpe3ku, paBHbIE ATy pt, ACIAT JEIUTEIBHYIO0 OKPYKHOCTh Ha Z 9acTeH (Z — 9HuCIIo
3yObeB KoJieca). JlennTenbHbIN fuaMeTp Uit 3y04aToro kKoyeca Bcerna oauH. Jnmna
JeIUTEILHON OKPYKHOCTH 3yOuaroro koseca: m d = pt z (rae n = 3,14), oTkyna
JTMaMeTp JeIuTeabHON oKpykHOCTH d = (pt / ) z. JIuHeiHas BenMUUMUHA, B T pa3
MEHBIIIas [1ara 3aleryICHs], Ha3bIBACTCSl MOyJIeM H 0003HaudaeTcst OykBoit m. Moyib
— YHCJI0 MIJUTUMETPOB JCITUTEIBHOTO JUaMeTpa, MPUXOAsIIeecs Ha OAUH 3y0. MoayIb
(m ) 1 yucna 3yoreB mectepHu (z1) u koseca (z2) SIBIAAIOTCS OCHOBHBIMU PaCYETHBIMU
napaMeTpamu 3y0daroil mepeaaun. YUncioBeie 3HAUCHUS MOy el 3y0UaThIX KOJIeC
onpeaensier OCT 9563-60.

YucnoBsle 3HaYCHUS MOyJIei 3youareix kojec (TOCT 9563-60)
Psn Mogyme m,mm 1 0,6 1,0 1,251,52,02,53,04,05,06,08,010121620,7 1,125
1,3751,752,252,753,54,55,57,09,011 14 18

Bonpocul ona camonpogepku:

1. [To KOHCTPYKTHUBHBIM Pa3HOBUIHOCTSIM 3y0UaThie KoJieca Moipa3IestoTcs??

2. OcobeHHOCTH 0TOOpaXKEHUS IUIMHAPUIECKON Tiepeaaun’?

3. OcobeHHoCTH OTOOpAKEHHUSI KOHUYECKOH nepeadu?

4. OcobeHHOCTH 0TOOpaKEHUST YEPBSIYHON Tiepeaayun’?

Tema 3.7 O0mue cBeeHUs 00 M3AEJIUAX H COCTABJIEHHE COOPOYHBIX YepTexel
Memoouueckue pekomenoayuu:

B xose u3yuenus naHHOM TeMbl HEOOXOAMMO YCBOUTh HA3HAYEHUE U COJIEPIKaHHE
yepTeka oOI1ero Bujaa, COOpoyHoOro 4yeprexa.

Cooeporcanue mempi: YepTex 001110 BUAa,cCOOPOUHBIA YEPTEK UX HA3HAYEHUE U
cojepkanue. Pazmepsl Ha cOOpOUHBIX yepTekax. [lopsiiok BeIOHEHUST COOPOYHOTO
yepTeka. BeimosiHeHne crienn@uKaIny.

CBOPOYHBIN YEPTEX

Coenunenue aetaieil B COOpOYHBIC SAUHUIIBI, & 3aTEM B TOTOBOE M3/ BBITIOTHACTCS
1o cOOpoYHBIM uepTekam. COOPOUHBIM YEPTEHKOM HA3BIBAIOT KOHCTPYKTOPCKHI
JIOKYMEHT, COJIEp>Kaluii N300pa’keHne COOPOUHON €MHUIILI U IPYTUE TaHHbIE,
HeoOX0MUMBbIE ISl €€ COOPKH (M3roTOBJICHUS) U KOHTPoIsi. CocTaBiieHHe COOPOYHBIX
yepTexen JoMKHO ObITh yBsi3aHo ¢ TpeboBanusiMu ['OCT 2.109-73*. COopouHbIit
YepTEXkK JOJKEH cofiepkarh: 1. M3o0paskenust (Buibl) COOPOYHOM €TMHUIIBI, TAIOIINE
MPEICTaBIICHUE O KOHCTPYKIIMH, PACTIOIOKEHUH Y B3aUMHOM CBSI3U COCTABHBIX YaCTEH,
COCIMHSIEMBIX TI0 TAHHOMY YEPTEKY.

N3o06pakenust Ha cOOpOUHBIX yepTexax BoinonHstores no 'OCT 2.3052008.
N300paxkenus: cCOOPOYHOTO YepTexka JOHKHBI PEellaTh TP 3aauM: a) MOKa3bIBATh
B3aMMOCBSI3b COCTABHBIX YaCTEH U3/Eus, 3asIBJICHHBIX B crienu(uKaiuu; 0)
obecrnieynBaTh BO3MOXXHOCTb IMPOCTAHOBKHU Ha YePTEKe HEOOXOAUMBIX JIJIsi COOPOUYHOTO
yepTeka pa3MepoB; B) 00ecrieunBaTh BO3MOKHOCTh MPOCTAHOBKH HOMEPOB MTO3UITUI
BCEX COCTABHBIX YaCTEH M3/EIINs, 3asIBJICHHBIX B crierudukaiuu. 2. Pasmepsr. 3.
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Homepa no3unuii coctaBHbIX 4acTel, BXOASAMX B uznenue. Kaxnas nerane, Bxoasmas
B U3JIEJIHUE, TOKHA UMETh CBOM HOMEp. 4. OCHOBHBIE XapaKTEPUCTUKH U3ETUS: HAJl
OCHOBHOM HAJIITUCKHIO MOTYT OBITh YKa3aHbI TEXHUYECKHE TPEOOBAHMUS, YCIIOBHS.
OTaenpHOTO pacCMOTPEHUSI TPEOYIOT pa3Mepbl Ha COOpoUHOM uepTexe: [abapuTHbIe
(nnmuHa, mMprHa U BbIcOTa U3enus). lIpucoenuHuTenbHble — pa3Mephl JIEMEHTOB
neTanei, BXOASIINX B TaHHBIN y3€1 U HE 3aJeiCTBOBAHHBIX B JJAHHOM COOpKe
5 VYcraHoBouHbIe* — pa3Mephl, IO KOTOPHIM OCYIIIECTBIIICTCS MIPUBSI3KA JAHHOTO
U3JIETUS K OTIOPHOM TMOBEPXHOCTU JPYroro cOOPOUYHOTO COCTUHEHUS UITH K
byHIaMEHTY MallIuHBI
Bonpocwt ona camonposepku:

1. Ha3znadenue u copepxaHue yeprexa oOuero suaa’?

2. Ha3znauenwue u cojepkanue cOOpOYHOro yepTexa?

3. Tlopsaok BeIMOIHEHUSI COOPOYHOTO yepTeka?

4. Crneuuduxanus-HazHaueHHE, OPSIIO0K 3aM0JIHEHUS?
Tema 3.8 [leranupoBanue cOOPOYHOIO YepTexa
Memoouueckue pekomenoayuu:
B xone uzyuenust 1aHHOW TeMbl HEOOXOAMMO YCBOUTDH ATAIlbl ICTAIUPOBAHUS
cOOpPOYHOTO YepTexKa €AMHUILIbI
Cooeprcanue memor: Haznauenue u padbota cOopounoit equnuiibl. Koamndyecto
JieTanei, BXOASIMX B COOpOUHyIo equHuy. KoinuecTBo CTaHAApTHBIX AeTaleu, ux
yCIIOBHOE n300paxeHue. BrinoiHeHne paboyero yeprexa AeTau.
JIETAJIMPOBAHUE CBOPOYHbBIX YEPTEXEN
JleTanupoBaHWEM HaA3bIBAIOT BBHIMOJIHEHUE paO0OUMX YePTEKEN AeTalleld U3Aeus 1o
coopoyHOMy uepTexy. Paboume ueprexu aeraneil — 3To 4epTexu, CoAeprKaIIne
U300paKEeHU JIeTalel 1 HEOOXOJUMBIE JIaHHBIE JIJI1 U3TOTOBJICHUS] K KOHTPOJIS.
[Ipuctymnas k gAeTalupoBaHUIO0 COOPOYHOTO YepTeka (B JAHHBIX METOAMYECKUX
YKa3aHUSIX PACCMOTPEHO JACTAIUPOBAHUE NIPEIOXPAHUTEIHLHOTO KJlanaHa), Hy>KHO ero
MIPOYUTATh, IPUIEPKUBASACH TON MOCIEA0BATEILHOCTH, KOTOpasi ObljIa U3JI0’KEHA B
paszaene 2 HaCTOAIIMX METOAUYECKUX YKa3aHUi. BrInoHEHNE yepTexKen aeTanen
MPOBOJUTCSA O onepanusM. [Ipoiiecc neTanupoBaHust MPU 3TOM COCTOUT U3 ABYX
ATanoB: 1) MOArOTOBUTENBbHBIN ATal — ysiCHEHUE (POPMBI JETaIN, BEIOOP TJIABHOTO
M300pakeHHMsl, KOJIMYECTBA U300paKEeHUI, MaciTadba yepTexa (onepauuu 1-7,
MPHUBEICHHBIC Jaee); 2) COOCTBEHHO BBITIOJHEHHUE YepTexka jaetanu (omeparuu 8-13).
1-s onepanus. BeiOpaTh neranp, Ajis KOTOPOH OyIeT COCTaBIATHCS PaOOUHil YEPTEK,
OTpeeNuB 1o crienuduKaluu ee HauMeHoBaHue. HaumHaTh ciietyeT ¢ BHIIOTHEHUS
yepTexkel HanboJsiee 3HaUMMBIX JieTaseil. 2-s onepanus. Haiitu Bce nzoOpaxeHus
JIeTaIi Ha COOPOYHOM YEPTEKE, YSICHUTh €€ HAPYKHYIO M BHYTPEHHIO (hopmy U
OTIpeNIeINTh TabapuTHBIC pa3Mephl. DTa ornepalus sBiseTcs Hanbolee BaxxkHou. [Ipu ee
BBIIIOJTHEHUH CIIEAYET MOHUMATh, YTO HEJIb3s MPABUJILHO BBIMIOJHUTH YEPTEK AETalH,
MIPEBAPUTEILHO HE YSICHUB BU/1a TIOBEPXHOCTEN, KOTOPHIMH OrPaHUYEHBI €€ Hapy KHAs
U BHyTpeHHsIs (opmbl. [109TOMY TP BBITIOJIHEHUU TOM Orepaiui HE0OXO0UMO
NPUAECPKUBATHCA CIIEAYIOIIEH MOCIEeI0BATEIbHOCTH: a) HAWTH BCE M300paKeHUS Ha
cOOpPOUYHOM YepTexe, HAaUMHASI C TOTO N300paKeHUs, K KOTOPOMY OTHECEHA MOJIKa ¢
HOMEPOM MO3ULMHU AaHHOU feTanu. [Ipu 3ToM JaHHast 1eTaidb MBICIEHHO KaK Obl
BBIJICIISIETCS U3 BCEX OCTaIbHBIX. [[09TOMY Ha pUCYHKAX B MPUMEPE IETATUPOBKHU
M300paXeHUs COOTBETCTBYIONIUX JeTajel BbIACICHBI CIUIONTHON OCHOBHOM JIMHUEH, B
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TO BpeMsl KaK OCTaJbHbIE MOKAa3aHbl TOHKOMW; 0) MpECTaBIsisA BCe U300paKEHUS IeTaln
Y YYUTHIBAs CIIOCO0 COSMHEHMS €€ C IPYTUMHU U3JICTUSIMU, OTIPEICTUTh BUIBI
MMOBEPXHOCTEH, OTPAHNYHUBAIONIUX HAPYKHYIO U BHYTPEHHIOO ()OPMBI I€TalIN, U HA
OCHOBAHUHU 3TOTO MPEJICTABUThH €€ KOHCTPYKIIUIO; B) JIETAIIMPOBAHUE
MPEJOXPAHUTEIIBHOTO KJIAllaHa CJIEyeT HayaTh C BBIIIOJIHEHUS YepTekKa KOpITyca Kak
HanOoJee 3HAUUMOM JIeTalId, 3aTEM COCTABUTh YEPTEKU OCTAJIbHBIX JIETAJICH 10 Mepe
yOBIBaHUSI UX CTENEHU CI0KHOCTU. [Ipumepsl odopmiieHus: pabounx yepTexei
JeTaliel, BXOASAIIMX B MPEIOXPAHUTEIbHBIN KJIallaH, IpuBeaeHbI Ha ¢. 20, 23, 26, 29,
32, 35. 3-s omeparusi. BeiOpaTh rimaBHOe n3o0paxkeHue. 4-s1 onepanusa. Hametuts
HE0OX0IMMOE KOJIMUECTBO U300paKeHH. 5-5 ornepanus. Beiopars maciitad
nzoopaxkenus no 'OCT 2.302-68. MacmiTab /151 BeluepUMBaHUS J€TaId BHIOUPAETCS B
3aBUCUMOCTH OT CJIOKHOCTH €€ (popMbl 1 pa3zmMepoB. HacTo maciitad yeprexa AeTaiu
HE COBMAJAET ¢ MacIuTaboM cOOpOYHOro uepTexa. 6-s onepanusi. Beiopars mo 'OCT
2.301-68 HeobxoauMbIl (hopMart JucCTa Ul YepTeka JaHHOU JieTaau. 7-5 oneparusi.
[IpucTynuTh K MOCTPOSHUIO N300paKEHHI JTaHHOU JAeTaTu TOHKUMHU JTUHUSMH, CTPOTO
coomonas ['OCT 2.305-2008. CaexyeT OTMETHUTB, YTO IJIaBHOE H300paXKeHUe
OT/ICJIbHOM JIeTalId MOXKET U HE COBMAJIATh C PACIIOJNI0KEHUEM ITOM JIeTaIu Ha TJIABHOM
n300pakeHnn cOOPOUYHOro uepTexka. 8- onepaiusi. HaHeCTH BEBIHOCHBIE U pa3MepHBIE
muaud B cootBeTcTBUU ¢ ['OCT 2.307-68. 9-1 onepanus. OnpeneauTs Ha COOPOIHOM
YepTekKe pa3Mephl ICTAIM U MPOCTaBUTh UX Ha yepTexke ¢ yuetom Tpeboanuit 'OCT
2.307-68, 'OCT 872481, 'OCT 6357-81. Pa3zmepsl nerainei onpeacsiorT
HEMOCPEICTBEHHO U3MEPEHUEM T10 YePTEXKY 3aIaHUsI C YIEeTOM MaciiTada
n3o0paxxkenus. Ocoboe BHUMaHKUE MPU BIUCHIBAHUH Pa3MEPOB 00paIaloT Ha
CONPSITaEMbIE Pa3MEpHI, T.€. HA T€ pa3MePhl COCIUHIEMBIX JI€TalIeid, HOMUHAIbHbBIC
3HAUYEHUS KOTOPBIX SBISIOTCS OJJMHAKOBBIMU. Bo n30exanue ommbok 11enecooopasHo
UX BIIMCHIBATh B MIEPBYIO OYEPEb, IOCIEIOBATEIILHO HA BCEX YEPTEKAX CONMPATAEMBIX
neraneit. Hampumep, ni1st paccMarpuBaemoit coopku (¢. 16) conpsiraeMbIMU SIBIISIFOTCS
pe3b0OoBhIe pa3mepsl. 10-s onepanus. Hanectn mrpuxoBky coriacHo ['OCT 2.306-68.
11-s onepanus. [IpoBeputh yepTexk, BHECS HEOOXOAUMBIE UCTIpaBiIeHUs. 12-1
onepanus. 3a0JHUTh OCHOBHYIO HAAMKCh. 13-4 onepanus. 3aKOHYMB YEPTEXK OJHON
JieTaau, B TOM e MOCIeI0BATeIbHOCTH MPUCTYIHUTH K BHIMOJHEHUIO YEPTEkKa IPyron
JeTau.
Bonpocwl 0nsa camonposepku:

1. Drambl geTanvpoBaHusi COOPOUHOTO YepTeka?

2. YcnoBHBIE H300pakKeHHE U pabOUne YePTEk U CTAaHAAPTHBIX JETaICH.

3. Co3nanue pabounx 4epTexei AeTalleH.

Tema 4.1YTeHne v BbINOJHEHUE YePTekKeil U CXeM 10 CIeNAJIbLHOCTH
Memoouueckue pekomenoayuu:

B xose uzyuenus naHHOM TeMbl HEOOXOAMMO YCBOUThH THIIBI CXEM B 3aBUCUMOCTH

OT OCHOBHOTO Ha3HAYEHUS U OCOOEHHOCTH OTOOpaKEHUS HA YEPTEKE.

Cooeporcanue memor: OOIIME CBEJICHUS O CXeMax. THUIIBI CXeM B 3aBUCUMOCTH OT

OCHOBHOTO Ha3HauyeHUs. M300pakeHre KUHEMAaTHYECKOU, THPaBINYECKOM,

MTHEBMATUYECKOUN U JIEKTPUUECKOMN CXEM.
Bonpocwl onsa camonposepku:

1. Tumnsl cxem?

2. OCoOEHHOCTH U300paKeHUsI KHHEMATECKON CXEMBI.
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3. OcobeHHOCTH M300pakKeHUs THIPABINYECKON CXEMBI.
4. Oco0eHHOCTH N300paKEHUST THEBMATHYECKOU CXEMBI.
5. OcoOeHHOCTH U300paXEHHS IEKTPUUECKON CXEMBI.
Tema 5.10CcHOBBI CTPOUTEILHOM rpapuKn
Memoouueckue pekomenoayuu:
B xoxe n3yyenus qaHHoi TeMbl He00X0auMO yeBoUTh ctanaaptel CITAC,
MOCJIEZI0BATEILHOCTH BBIUYEPUMBAHUS TJIAHOB, (hacaioB U pa3pe3oB 3aHUi.
Cooeporcanue mempr: O01IME CBEICHUS O CTPOUTEIBHBIX YepTexax.Crangapt
CITIC Ocobennoctu opopMiIeHHs CTPOUTENBHBIX YepTekelt.. UepTerxu 3nanuit: dacan,
IUIaHBI, pa3pe3bl
Bonpocwt ona camonpogepku:
1. OcHOBHBIE TUIIBI CTPOUTENBHBIX YEPTEIKEH.
2. Cranpaptel CITJIC.
3. OcoOeHHOCTH MOCTPOCHHUS IJIaHa HTaxKa.
4. OcobenHoctu nocrpoenus acana.
5. OcoOeHHOCTH MOCTPOCHHUSI pa3pesa.

Tema 6.11Iporpamma KOMIIAC. OcHoBHBIC cBe/leHUsI U BO3MOKHOCTH. [lopsaok
U M0CJIeA0BaTEeIbHOCTh PadoThl ¢ cucteMoii KOMIIAC.

Memoouueckue pekomenoayuu:nns ycnemnoro ocsoenuss CAIIP KOMITAC
HE0OX0IMMOUMETH TPEACTaBICHUE 00 oTpakeHue rpaduueckoi nHGOpMaIUH C
MIOMOIIIBIO CPEJCTB CUCTEMBI.

Cooeporcanue memui: OcHoBHBIC cBeieHHs 1 Bo3MokHOCcTH KOMITACa. UnTtepdetic
CUCTEMBI, MTOCJIEI0BATEILHOCTh U MOPSI0K pabOThI C CUCTEMOM.

OcuoBubie komnonentsl KOMIIAC-3D

OcnoBuble komrnoHeHTEI KOMIIAC-3D (pa3pa®oTuuk ¥ pacnpoCTpaHUTEb
3A0ACKOH) — coOCTBEHHO CHUCTEMa TPEXMEPHOTO TBEPAOTEIHLHOTO MOICIUPOBAHUS,
YepTEKHO-TpadUUECKHUIN PEIaKTOP U MOY/Ib MPOCKTHUPOBAHUS CrieUDUKAIUi.

CucteMa TpPEXMEPHOTO TBEPAOTEIBHOTO MOJEIMPOBAHUS MpeIHA3HAYeHA IS
CO3/IaHMSI TPEXMEPHBIX ACCOIMATHUBHBIX MOJIENEH OTIEIbHBIX JeTalieil U COOPOYHBIX
€MHUII, COACPIKAIINX KAaK OPUTHHAJIbHBIC, TaK M CTAH/IApPTU30BAHHBIE KOHCTPYKTHUBHbIC
anemeHThl. [lapamerpuyeckass TEXHOJIOTHS TO3BOJSIET OBICTPO TMOIYy4YaTh MOJACIH
TUMOBBIX  U3JIETMA HAa OCHOBE OJHAXAbl  CIPOCKTUPOBAHHOTO  MPOTOTHIIA.
MHoro4yucjaeHHbIe CEpBUCHBIC (PYHKIIMK 00JIeTYalOT pelieHrne BCIOMOraTeIbHbIX 3a7a4
MPOEKTUPOBAHUS U OOCITYKMBAHUSI IPOU3BOJICTRA.

Ueprexno-rpapuueckuii penakrop (KOMITAC-I'PA®UK) npennazHadyeH aJis
ABTOMATHU3AlMM  MPOEKTHO-KOHCTPYKTOPCKUX  pabOT B PA3jIMYHBIX  OTPACIAX
nearenqbHOCTH. OH  MOXET YCHEUNIHO HKCHIOJIb30BaThbCd B MAIIMHOCTPOECHUH,
apXUTEKTypEe, CTPOUTEIHCTBE, COCTABICHNHN TUIAHOB M CXEM — Be3J/e, Te HeOOXOIUMO
pa3pabarbiBaTh U BBIMYCKATh YEPTEKHYIO U TEKCTOBYIO TOKYMEHTAITHIO.

B cucreme KOMIIAC-3D wumeeTcss BO3MOKHOCTh CO3/IaHUSI aCCOITMATHBHBIX
YepTekeld TPEXMEpHBIX JeTalield. AcCOIMaTMBHOE W300paxkeHue QOpMUPYETCS B
OoObIYHOM uepTeke. B HeM co3maroTcsi BBHIOpAHHBIE MOJIH30BATENIEM AacCCOIMATUBHBIC
BUJIBI M pa3pesbl (CEUCHMs) TpeXMepHOH aeTanu.Busibl aBTOMaTUUeCKU pacIoyiararoTcst
B NPOCKIHUOHHON CBs3U. [Ipr HEOOXOIUMOCTH CBS3b MOXKHO OTKJIIOYUTH — 3TO AAET

19



BO3MOXHOCTE IIPOM3BOJIBHOTO pPasMCIICHUA BHUIAOB B qepTeme.Bce BUABI CBs3aHBI C
MOZCJIBIO: HM3MCHCHHMA B MOACIM IPHUBOJAT K HN3MCHCHHIO I/1306pa)I(eHI/I$I B
aCcCOolIMaTuBHOM BH/C.

OcHoBHBIE 3J1IeMeHTHI HHTEep(elca

[Tocne BKIIIOYEHHS KOMIIbIOTEpA IABOWHBIM INETYKOM IO SPIBIKY Ha pabouem
crone otkpoiite nporpammy KOMIIAC-3D 10LT.IIporpamma paspabortaHa mss
orepaninoHHON cuctembl WINAOWS,mo3ToMy €€ OKHO HWMEEeT T JK€ DIIEMEHTEHI
ymnpaBieHus, uro wu Jgpyrue Windows-npunoxkenns.B  OTKpBIBIIEMCST  OKHE
HOSBATCSA3aroJ10BOK NPOrPaMMHOI0 OKHA, cTpoka I'1aBHoro menio u Crangapruas
naHeJb.

3aroJjioBok MporpaMMHOTO0 OKHa

3aroJ0BOK pacroyioXX€H B caMOM BepxHEW uvacTh OkHa. B Hem oToOpaxkaercs
Ha3BaHME MPOrpaMMBbl, HOMEP €€ BEPCUU U UMsI TEKYIIETO TJOKYMEHTA.

I'1aBHOE MeHIO

|[By ®aiin Pensktop Bwa  Onepaw  Cepewe Okwo  Crpaska  Buinaotexu

I'1aBHOe MEHI0 pacmoJIOKEHO B BEPXHEN YAaCTH MPOTPAMMHOr0 OKHa, Cpasy Mojl
3arojJOBKOM. B HeM HaxoHsTCs BCE OCHOBHBIE MEHIO CHCTEMBI. B KaXJqoM U3 MEHIO
XpaHATCA CBSI3aHHbIE C HUM KoMmaHAbl. JlJis akTuBauuu I'J1aBHOr0 MEHI0 JOCTaTOYHO
OTKPBITh JTF000€ M3 BXOASIIMX B HErO MEHIO MPOCTHIM IIEITYKOM MBIIIM HAa €r0 UMEHHU.
Komannpl MeHIO O0OBEIMHEHBI B TpyMNIbl MO (YHKIUOHATBHOMY NpHU3HAKY. [pyIib
OTJEJICHBI IPYT OT Apyra TOPU3OHTAIBHBIMY JIUHUAMU. [[7151 3aKkpeiTUs ' J1aBHOT0 MEeHI0
HEOOXOAMMO MIEIKHYTh MBITIBI0 B 1H000M Mecte okHa KOMITIAC-3D BHE MeHIO, HIH
Haxath kiapuiy <ESC> Ha kiaBuaType, WIM BBIIIOJHUTH HEOOXOJUMYIO KOMAaHIY
MEHIO.

CrangapTHas naHeib

| D-EWd| @R 4| o e .

CTaHpapTHaa NaHenb pPaAcno/Io)KeHa B BepXHeM 4YacTM OKHa CUCTeMbl Moj,
FnaBHbIM MeHK. Ha 3TOM MaHenn HaxoAATCA KHOMKM Bbl30Ba CTaHAAPTHbIX KOMaHA,
onepaumn ¢ ¢annamm n obbeKTamu,no3BonaoWwMe obpallatbca K Hanbosee YacTo
Mcnonb3yembiM Npu paboTe KomaHAaAM.

CocraB maHenu ympaBJICHHS Pa3jM4eH JJisi Pa3HBIX PEKUMOB PaOOTHI CHCTEMBI.
Kpome Toro, Habop KHOMOK Ha MaHEIM MOXHO HU3MEHHUTh C IOMOIIbI CPEACTB
HACTpOMKH cucTeMbl. MHorue komaHabl B CTaHAAPTHON NaHeIMnpoayOIupOBaHbI
koMma"aamu I'maBHoro menro. 3amyck koMana CTaHAAPTHOM MaHEJIUOCYIIECTBISAETCS
MPOCTHIM IIETYKOM MBIIIH.
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B crpoke CraHpapTHOl mNaHeJM HAXMUTE Ha CHMBOJ g IIepBOU
koMmaHapiCo3aaTh U BeIOepute, uto Oyaete cozmaBaTh. C momompbio KOMITAC-3D
MOHO CO3/1aBaTh 4YEPTEXKH, (PparMeHThl, TEKCTOBBIC JOKYMEHTHI, CHEIU(UKAIINH,
coopku u netanu. [1OoCKOJIBKY cHCTEMa MOJHOCTBIO TMOAJACPKUBAET BCE TPEOOBAHUS
ECKI, wueptex, co3maBaembii B KOMIIAC-3D, mnOJHOCTBIO COOTBETCTBYET
CTaHAAPTHOMY JIUCTy YEpTEkKa, COJEPKUT pPaMKy, OCHOBHYIO HAINUCh M JPYyrue
TEXHUUYECKHE TPEOOBAHMUS.

[Tocne co3maHusi HOBOTO WJIM OTKPBITHS YXK€ CYIIECTBYIOIIETO 4YepTeka Ha
DKpaHe MOSABATCS CISAYIONINE TAHEIIH.

ITanean Bun

| Q& Q| & o254 v

Lol b ECO GG AT EE.

Ha mnanenu Bwua pacnosioxkeHbl KHONKH, KOTOpBIE TO3BOJIAIOT YIPABISATH
U300paKEHUEM: U3MEHATh MacITad, nepeMeniaTh U BpailaTth U300pakeHne, U3MEHSTh
dbopMy TIpencTaBICHUs] MOJIEIH.

IHaneas Tekyuiee cocTosiHue

[fhon &0 -2 @] 8- 6| T g vy mem e |

[Tanens Tekyuree cocTOsIHME HAXOJIUTCS B BEPXHEW YacTH OKHA Cpa3y Haj
OKHOM J1I0KyMeHTa. COoCTaB MaHeIu pa3IMyueH sl pa3HbIX PEXKUMOB pabOThl CUCTEMBI.
Hampumep, B pexumax paOOThl C YEpTEKOM, 3CKU30M WM (parMeHTOM Ha HeH
PacIoJIOKEHBI CPEACTBA YIIPABIEHUS KypCOPOM, CIOSIMU, IPUBSI3KAMU U T.]I.

KomnakTHas naHejb

D Tacur4 AL G @EAENED I e, A, .

— e e e [ [ e [ [

[Tanens nepexmoUeHU NuHcTpymMeHTaNbHAS TAHEIb

KomnakTHas maHejb HAXOJIWUTCS B JIEBOW YAaCTH OKHA CHUCTEMBI U COCTOUT W3
Manean nepexiawuyenuss 1 HMHcTpyMeHTadbHBIX NaHejded. Kaxaon kHomke Ha
ITanen mnepekJIIOYEHHUs] COOTBETCTBYET OJHOMMEHHAs WHCTPYMEHTAJIbHAs IaHEb.
NucTpyMeHTA/IbHBbIE TaHEJAM COJAEpX AT HAOOp KHOIOK, CrPYIIHUPOBAHHBIX 10
dbyHKIIMOHATBPHOMY TIpu3HaKy. COCTaB MaHe u 3aBUCHUT OT THIA AKTUBHOTO JJOKYMEHTA.

IHaneas cBoiicTB U [1aHe b CIEHMAJIBLHOIO YIIPABJICHUSA

Y T o o [ P - o) BN i
] AN OKpYHHOC T

ITanens Bxmanka maHeanm — CBOMNMCTB
yIpaBJie-
HUSA

ITaHesb CBOMCTB CITY>KUT JJIsl YIIPABJIEHUS MPOLIECCOM BBITOJTHEHHUS KOMAHJBI.
Ha wHel pacnosioxkeHbl OgHAa  WJIM  HECKOJbKO  3aknanok u  IlaHedb
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crnenuajJbHoroynpasjgenus. IlaHegp cnenMaJbHOrO YyIpaBJeHMs HAaXOIUTCA B
BepxHer uiu Jiesor yactullanenu ceoiicrs.Ha Ilanen cnenmanbHOro ynpabiieHUs
pPaCIONOKEHBl  KHONKH,C  IIOMOLIBIO  KOTOPBIX  BBINOJHSAKOTCA  CIIELUAJIbHBIC
NEUCTBUA,TAKME  KaK  BBOJ  OOBEKTa, MpephIBAHUE  TEKyIIEd  KOMAaHBI,
BKJIFOYEHUEABTOMATUYECKOT0 co3/lanusd oObekra W T.J.Habop KHOMOK 3aBHCHT OT
BBITIOJIHSAEMONU KOMaH/IBI.

Crtpoka coolimeHui

CTtpoka coo0meHui pacrojaracTcs B HM)KHEH 4acTW MPOTPAMMHOrO OKHa. B
HEl TOSBIAIOTCS Ppa3lIMYHbIE COOOLIEHUS M 3alpOChl CUCTEMBI. DTO MOXET OBITh:
KpaTkass HHQOpMalMsg O TOM DJIEMEHTE JKpaHa, K KOTOPOMY TIOJIBEIEH Kypcop;
COOOIIIEHNE O TOM, BBOJIa KAKUX JAHHBIX 0KUAACT CUCTEMA B JIAHHBI MOMEHT; KpaTKas
uH(pOopMaIs 10 TEKYIEMY JI€UCTBUIO, BBITIOJIHIEMOMY CUCTEMO.

BaumarenbHo ciegute 3a coctosiHueM CTpPokM c000mIeHHH. DTO TMOMOMKET
MIPaBUJIBHO pearupoBaTh Ha 3aMpPOChl U COOOIICHUSI CUCTEMbl U U30€KaTh ONIUOOK MpPH
BBITNOJIHEHUHU TOCTPOCHUM.

IIpy mocTpoeHUM TpPEeXMEpPHBIX MOJeNied B OKHE JOKYMEHTa KpoMe
MEPEUYUCIICHHBIX AJIEMEHTOB YIIPABJICHUS HAXOAUTCA Takke JlepeBO MoaesiM, OHO
pacrnoJiaraeTcsi B J€BOM BEPXHEM YTIy OKHA.

depeBo Mmoaeaun

JlepeBo Moaeau — 3To rpaduueckoe TMpeJCTaBIeHUEe Habopa OOBEKTOB,
coctaBisitouux monenb. KopueBoilr oOwbekT JlepeBa— cama Mojenb. [lukrorpammbl
00BEKTOB aBTOMAaTHYECKH BO3HUKAIOT B JlepeBe Mojenu cpasy mocie Co3JaHusi 3TUX
o0bekToB B Mojenu. B okHe J[lepeBa orToOpaxkaercss nmOO MOCIEAOBATEIBHOCTh
MOCTPOCHUSI MoJieu (cieBa), inbo ee cTpykrypa (cmpaBa). CrocoOoM mpeAcTaBICHUS
uHDOpMAITMH MOXXHO YIPABIATH C TOMOIIBI0 KHONMKH OToOpakeHHE CTPYKTYPBI
mojienu Ha [lanesnu ynpasienust lepesa moaesu.

Kypcop u ynpaBienue um

Kypcop— 370 rnaBusiii nacTpyMeHT mipu padote ¢ KOMITAC-3D. C nomorisio
Kypcopa IOJIb30BaTeNb BbI3BIBAET KOMAH/Ibl, BBIYEPUYUBAECT U PEAAKTUPYET PA3JIUYHBIC
OOBEKTBI, YKa3bIBAET TOYKU M BBIMOJHSAET MHOXKECTBO APYTUX AeHcTBUNA.OCHOBHOMN
crnoco0 yINpaBle€HUsT KypcopoM - 3TO €ro mnepemMenieHue Mblbio.Ilpu padore ¢
NOKYMEHTAMU-MOJAEISIMU  [IEPEMEIICHUE Kypcopa BO3MOXKHO TOJBKO MBIIIbIO.B
3aBUCHMOCTH OT TOT'0, KAKOE JIEUCTBUE BBIMOJHAECTCS B CUCTEME, U3MEHSIETCS BHEILIHUN
BUJ Kypcopa (CTpenka, MEepeKpecTUe, BONPOCUTEIBHBIM 3HAK CO CTPEJIKOW W T.I.).
dopma U pazMep Kypcopa MOTYT OBITh HAaCTPOEHBI IOJIb30BATEIEM C IOMOIIBIO
komaHabl CepBuc - [lapamerpsl - Cucrema - I'paduueckuii penakrop - Kypcop.

Cnpasounas cucrema KOMIIAC
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[Ipy BO3HUKHOBEHHM 3aTPyAHUTEIBHBIX CHUTyallMii BO BpeMsi pabOTBl C
KOMITAC M0xHO OBICTPO MOMYYUTh HEOOXOAMMYIO CIpaBOUYHYIO0 MH(popManuto. Jlis
3TOro paspaboTaHa cIpaBOYHAs CHCTEMa, KOTOpas COJACPKHUT CBEICHHS O KOMaHax
MEHI0O U  TaHelsIX  KHOMOK,  KJIaBHATYpPHBIX  KOMOWHAIUSAX,  THUIIOBBIX
MOCIIE0BATEIBHOCTSX BBITOJIHEHUS PA3IMYHBIX OMEpalui U T.1.

Bonpocwt ona camonpoesepku:
1. UnTtepdetic mporpamMmbi.
2. Paboure MHCTPYMEHTBI CUCTEMBI.
3. Tlopsinok co3panus rpaduyeckoi MoaeNu
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