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IMosicuuTeILHAS 3aIMCKA

[TpakTyeckas pabora 00yJaromuxcs - OAUH U3 BaXKHEHIINX IEMEHTOB IPUOOPETEHHS 3HAHUH,
yMEHHI, HaBBIKOB. OHa BO MHOTOM 3aBHCHUT OT MAaCTEpPCTBA IPETOIaBaTeNs: HAlTH IJIaBHOE,
BBIJICTIUTH €T0, 1aTh aHAJH3 - COCTABHBIC YaCTH CAMOCTOSTEIBHONW PabOTHI 00yUarOIIXCSl.
Hacrosimee meronndeckoe mocodue cocrout u3 20 npakTHUECKUX padoT MO y4eOHOU AUCIUTIINHE
OI1.01 «MurxenepHas rpaduka» s cneunanbHoctn35.02.07 «MexaHu3amus celnbCKOro
X0341iCTBaY

Kaxnas paboTa paccuutana Ha pa3HOE KOJIMYECTBO YPOKOB.

[TpakTudeckue paboTel o aucuurumHe «MHxeHepHas rpaduka » nperHa3HaYeHbl 115
3aKpeIUICHUS] TEOPETHUECKUX 3HAHUH yJaIuXCs UITPAKTUKON H300paKeHUPA3TNIHBIX

MMPOCTPAHCTBCHHLIX (1)OpM Ha INIOCKOCTH, KOTOPBIC MOT'YT OBITH MCIIOJIb30BaHEI B 6}Q[y1l[€ﬁ

MPAKTUYECKOHN JAEITeTbHOCTH. MeToAnuecKrue peKOMEHIAINH TAal0T BO3MOKHOCTD CTY/IEHTaM
U3YYUTh METOJIbl U IyTH OTOOPAYKEHUS IPOCTPAHCTBEHHBIX 00pPA30B Ha IJIOCKOM YEPTEXKE U IPU
9TOM paboTaTh C Pa3IMIHON JIUTEPATYPOH M METOAMYCCKUMH MTOCOOUSIMHU.

['maBHas 3amaya JaHHBIX METOAMYECKUX PEKOMEHIAIM — TMOMOYb CTYACHTaM YBS3aTh
M3Yy4YeHHE OOIIUX MPUHIMIIOB CO3[aHUS YepPTeKa U UX MPAKTUYECKOE MPUMEHEHUE MPHU PeUICHUH
BOIIPOCOB NMPO(PECCUOHATBHON AESITETbHOCTH.

TpeboBaHusI 10 BBINOJIHEHUIO TPAKTUYECKUX PaboT:

Ilepen BbIMONHEHHEM MPAKTHUECKOH pabOThl CTYACHTHI JIOJDKHBI TOBTOPHTH MaTepual,
oTHOcsMiica K Teme paboThl. [lo kaxmoil 070Ky MpakTHUYECKUX pPaldOT CTYIACHTHI O(GOPMIISIOT
rpa@uyeckyr0 paboTy, [Jisi BBINOJIHEHUS KOTOPOM HEOOXOAMMO XOPOIIO BJIAJE€Th 3HAHHIMH,

IMOJIYYCHHBIMU Ha TCOPECTUICCKUX 3aHATHAX.



Ilepeyenb npakTu4ecKkux pador
OI1.01 «MHkeHepHas rpagpuka»

HaunmeHoBaHMe TeMbI Ne Tema npakTuyeckoii padoThl Koa-
NMPOrpamMMbl n/n BO
4acoB
Tema 1.1 OcHOBHBIE CBeACHUS 2-7 | Cranmaptsel ECK]I. ®opmatel uepTexeil. 6
110 0(pOPMJICHUIO YepTexei OcHoBHble uHUN yepTexa. pudt
YEPTEKHBIN.
Tema 1.2. YepTeskubiii mpudr 8-14 | Ceenenus o mpudTaxyepTEKHBIX. 6
¥ BBITIOJIHEHH e HAIIHMCEH Ha CooTHOIIEHHS pa3MEpPOB YEPTEKHBIX
yepTeKax mpudToB.Beimonaenue Ha popmare
HaJIMCH YEePTEXKHBIM HmIpudTOM
Tema 1.3.0cHOBHbIE IPaBHJIA 15- | Bunsl pazmepos. [IpaBuna HaHeceHUs 7
HaHeceHHs pa3MepoB. 21 | pa3mepoB Ha yepTekKax.
Tema 1.4.'eomeTpuueckue 22- | IlocTpoenue u 0003HAYCHUE YKIIOHA U 7
MOCTPOEHHsI U MPHEMbI 29 | xoHycHOCTHU.I[IpremMbI MOCTPOCHHS,
BblU€PpYUBAHUA KOHTYPOB HU3MEPCHUA U JCJIICHUA YIJIOB, JCJICHUC
OTPE3KOB MNPAMBIX U OKPYXHOCTCHU.
ConpspKkeHne JIMHIH.
Tema 2.1.IIpoeuupoBanue 30- | O6mue cBeeHUS O BUAAX 9
ToukH. KommiekcHblii yepTex 38 | mpoenupoBaHUSANUCIIONH3YEMBIX B
TOYKH. HauepTaTeIbHOU T€OMETPHH.
OpToroHabHBIE MPOCKIIMHA TOYKH U
HOJyYeHUE KOMIJIEKCHOTO YepTexa
TOYKH.
Tema 2.2.IIpoennpoBanue 39- | [IpoeunpoBaHue oTpes3Ka MpsiMoi Ha 9
0Tpe3Ka NPSAMOi JIMHUM. 47 | IUIOCKOCTH NMPOEKIIUH.
Tema 2.3.IIpoeuupoBanue 48- | N300paskeHue MI0CKOCTH Ha 9
MJIOCKOCTH. 56 | KOMIUIEKCHOM YepTexKe.
Tema 2.4.AkcoHOMeTpHYECKHE 57- | Obume cBeeHust 00 AKCOHOMETPUUECKUX 9
NMPOEeKIUH. 66 | mpoekmusax.M3omerpuueckast, GpoOHTATEHO
M30METpHUECKas U JUMeTpUYecKast
MPOEKITUN TEOMETPHUUECKUX TEIL.
Tema 2.5.IIpoeuupoBanne 67- | Onpenenenne NOBEPXHOCTEH 9
reoMeTpHYeCcKHX TeJl. 75 | ten.ITocTpoeHrne KOMIUIEKCHBIX YePTEkKEH

rpynmsl reomerpuyeckux tei.lloctpoenune
KOMILIEKCHBIX YepTeKel MPOESKINN
Mozeinen. IloctpoeHne TpeTbel IPOeKIUU
110 1BYM 3a1aHHBIM AKCOHOMeTpI/I‘—IeCKI/IM




MPOEKIUAM MOJIEIICH

Tema 2.6. Ceuenue 77- | Ionsatue o ceueHnu. CriocoObI MOCTPOCHUS

reoMeTpu4YecKHuX TeJl 83 | mockux ceuenuil. [loctpoenue

IIOCKOCTSAMU KOMIUIEKCHBIX YepPTEeKeH YCeUEeHHBIX
MTOBEPXHOCTEH.

Tema 2.7. BzaumHoe 84- | CriocoObl HaXOXKICHUS! JIMHUHN TIepeceUeHUs

nepeceyenue noepxuocreii texn | 90 | unepexona. Ilepeceuenue nopepxHocreit

Tema 2.8.IIpoexuun Mmoaeieit 91- | Ananu3 reoMeTpUUECcKOil GOpMBI

95 | moxenu. IlocTpoeHre KOMITIEKCHBIX

YepTexKen Moenen

Tema 3.1.0cHoBHBIE MoJI0KeHHs1 | 96- | MalmHOCTPOUTENBHBIN YEPTEXK, €ro

KOHCTPYKTOPCKOI, 97 | naznauenue. BrimonHenue pabodero

TEeXHOJIOTHYECKON U APYyroi yeprexa getanu. Buael uznenuii u

HOPMATHBHOM IOKYMEHTAMH KOHCTPYKTOPCKHX JIOKYMEHTOB.
Brinonnenue paboyero ueprexa JAeTaim.

Tema 3.2.M300pakeHus, 98- | Bunbl: Ha3HAUEHUE, KIIACCH(UKAITHS,

pa3pe3bl U cedeHHusi HA 101 | pacmonoxenue U 0003HAYCHHE OCHOBHBIX,

yepreKax MECTHBIX U JIOTIOJHHUTEIbHBIX BUJIOB.
N306paxkeHune netaiyu B OCHOBHBIX U
JIOTIOJTHUTEIIbHBIX BUIAX.

Tema 3.3. Pe3b0a, pe3p0oBbIe 102- | OcHOBHBIE CBeEHUS O pe3boe.

u3/1esusl. 105 | Kmaccudukamus pe3pd.300paxenue
pe3b0 1 Pe3b0OBBIX COCTMHCHHIA.

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

paGouue YepTexKu. 109 | I'paduueckas U TEKCTOBAs YacTh
yepTexa.Haznauenue sckuza u paboyero
yeprexka aetanu. [lopanok u
HOCJIEJOBATEIBHOCTh UX BBIIOJIHEHMSL.

Tema 3.5.PazneMHbIe " 110- | BeraepunBanue 60JITOBOTO, IIMTHIICYHOTO,

Hepa3beMHbIe COeIMHEeHHA 113 | BUHTOBOIO U CBAPHOI'O COEAMHEHUI

aeraJen JieTajei.

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

117 | KoHCTpyKTHUBHBIE Pa3HOBUIHOCTH
3yOuatbIx kojec.M300paxkeHue 3youaToro
kojieca. OCHOBHBIE BH/JIBI IT€peiay.
KoHCTpyKTHBHBIE Pa3HOBUIHOCTH
3y6uarsix kosec.M3o00paxkenue 3y0uaToro
KoJjeca. Y CIIOBHBIE M300paKeHus
HWIMHAPUYECKON, KOHUYECKON 1
yepBsuHoi nepenaun no ['OCTy.
N3obpakeHne MIIMHIPUIECKOM,
KOHHYECKOM M YepBSIYHON NepeadH.

Tema 3.7.001me cBeaeHus 00 118- | Yeprex obriero Bu/a, €ro Ha3HAYCHUE H
U3/JeJUSAX M COCTABJIEHUH 120 | conepxanue. COOPOUHBIN YepTex
cOOpPOYHBIX YepTekKel Brinosnnenue cO0OpovHOro yeprexa.
Tema 3.8./letanupoBanue 121- | [deranupoBaHue cOOpPOYHOIO YepTexKa:
cOOPOYHOI0 YepTexa 123 | BemonHEHUE pabounx yepTexen

OTJIETIbHBIX JETajel, MPOCTaHOBKA
pa3MepoB C yU4ETOM TEXHOJIOTHU




W3TOTOBIICHUS], IIEPOXOBATOCTU

MOBEPXHOCTU. BrImonHeHue pabouero

yepTexa JeTallu.
Tema 4.1.YUrenue u Boinojanenne | 124- | Tumsl cxeM B 3aBUCUMOCTH OT OCHOBHOT'O 3

yepTeKeil U cxeM 1o 126 | naznauenus. OOuIMe cBeICHUS O CXeMax.
CNEeNHUAJIBbHOCTH. N3o00paxeHne cxem.

Tema S.1.IIporpamma 127 | I'paduueckue Gopmbl MpecTaBICHUS 1
KOMIIAC. OcHoBHBIE nHopmanyuu.[lakeTsl mporpaMMHOTO
CBeJIeHHS M BO3MOKHOCTH. oOecnieuenns cucreMsl KOMITAC.
Iopsiaok u OcHOBHBIE CBEJEHUS U BO3MOXKHOCTH
MOCJIe0BaTEIbHOCTH PadoThI € KOMIIACa. Untepdeiic cucteMsl
cucremoiit KOMIIAC KOMIIAC. IlocnenoBaTeabHOCTS,

HOPSIOK pabOThl HA KOMIIBIOTEPE C

cuctemoit KOMITAC

HUTOI'o | 126

.
Tema 1.1 OcHoBHBIE CBeJIeHHUS 110 0(POPMIICHHIO YePTexKel
Memoouueckue pekomeHoauuu.
[TpucTymast K U3y4eHHUIO TEMbI, HEOOXOIUMO YCBOUTH COBPEMEHHBIC YCIIOBHS
pa3pabOTKH ¥ MPUMEHEHHSI B TIPOMU3BOJICTBE MMPOCKTHOM TOKYMEHTAIIUHN - YEPTEKEH,
CXEM M TeKCTOBBIX JIOKYMEHTOB — OJIMH U3 OCHOBHBIX TPECOOBAHUIA SIBISICTCS
€MHO00pa3HOE U MpaBUIbHOE O(DOPMIICHHE YEPTEXKEN U TEKCTOBBIX IOKYMEHTOB,
9TO
oOJierdaeTt uxX BBITOJTHCHUE M YTECHHE.
8
N3yuuTh TOCY1apCTBEHHBIC CTAHAAPTHI HA COCTABIIEHHUE U O(POPMIICHUE YEPTEKEH.
Heobxoanmo Takke U3yuyuTh COCTABJISIONNE KOHCTPYKTOPCKON JOKYMEHTAIIHH,
dhopmaThl YepTeKe U OCHOBHYIO HAIIMCh, MAacCIITA0.
Cooepirrcanue memoi: I'ocynapcrBennbie ctanaaptel 'OCThI. Bubl
KOHCTPYKTOPCKOW JOKYMEHTAIIMU: OPUTHHAIIBI, TOJJTUHHUKH, Ko, DopMaThl
yeptexxeit [OCT 2.301 — 68, ocHoBHas Haamuck 'OCT 2.104-68. [TonsTue macirad
u
MPEACTABICHUE O YUCIOBOM U JIMHEWHOM MaciTade. 3yuuTs TMHUM YepTexa U UX
IPUMEHEHUE Ha TIPAKTHKE.

1. CTAHJIAPTBI O®OPMJIEHI S YEPTEXXEN

[lepBbie crannaptel ('OCT), KOTOpBIE MBI PACCMOTPUM, — 3TO CTAHAAPTHI
odopmiieHus yeptexeit. K ohopmieHuto ueprexein MOKHO OTHECTH (DOpMaTHI,
OCHOBHYIO HaJIIUCh, TUHUY, PUDTHI, MACIITAOBI.

1.1. POPMATDI

@opMaTOM YEpPTEKHOIO JIMCTA HA3bIBACTCS pa3Mep JIUCTa, HA KOTOPOM
BBITIOJTHSICTCS TAHHBIA YEPTEXK WU APYTHUE KOHCTPYKTOPCKHUE TOKYMEHTHI.



['OCT 2.301-68 ycTaHaBIMBaeT NsATh OCHOBHBIX U PSJT JOTOJIHUTEIBHBIX
dbopmatoB. Psi1 ocHOBHBIX (popMaToB npuBecH B Ta0. 1.

Taomuna 1
O6o3Hauenue Gpopmara Pasmepsl ctopon hopmara, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
A4 210x297

ITone ¢popmara, Ha KOTOPOM pa3MeIAlOT U300paKeHUs AeTanei, IpuoopoB,
T€OMETPUYECKHE MMOCTPOCHUS UITU TEKCT, OTPAaHUYMBAETCS paMKOil. PamMky mpoBoasT
Ha paccTossHAA 20 MM OT JIEBOM CTOPOHBI U HA PACCTOSIHUM SMM OT BEPXHEM, HUKHEU
¥ ipaBoii ctopoH (opmata. [lone 20 MM peiHa3HAYEHO ISl TOJIIMBKUA YEPTEKEH.
B cootrBerctBum ¢ 'OCT 2.109.68 B mpaBOM HMKHEM YTIIy PACMOJIATalOT OCHOBHYIO
Haanuch. Ha popmaTte A4 0CHOBHYIO HAJIITUCh PACIIONIaratoT TOJIBKO BJIOJIb KOPOTKOM
ctopoHsl hopmara (puc.1.1).

®opma u conepxkanue ocHoBHoM Haanucu (I'OCT 2.104-68) npuBeneHsl Ha
puc 1.2. B rpadax Ha npou3BOACTBE yKa3bIBAIOT:

1 — HaumeHoBaHMe u3Aenus; 2 — ero ooboznayenue (mdp); 3 — marepuan usaenus; 4
— JIUTEpY, IPUCBOECHHYIO JaHHOMY JOKYMEHTY; 5 — Maccy uzaenus; 6 — macirao; 7 —
NOPSIKOBBIA HOMED JIUCTA (HAa TOKYMEHTaX, COCTaBJISIOIIMX OJUH JIHUCT, rpada He
3anojHsAeTcs); 8 — oluiee KOJIMYeCTBO JUCTOB IOKYMEHTOB; 9 — HAMMEHOBAHUE WUJTU
HOoMep nipeanpustus; 10 — xapaktep paboTsl (pa3padoTai, mpoBepui u T.1w.); 11 —
dbaMuuy ML, TOAMUCABIINX JOKYMEHT; 12 — moanucu »Tux auil; 13 — nary
nokymeHTa; 14...18 — aTo rpadsl TaOIUIBI H3MEHEHUH.

B yue6HOM 3aBenenuu B rpadax ocHOBHOM HajanucH (puc 1.3) ykaspiBaroT: 1—
HAaMMEHOBaHUE YePTekKa; 2 — 0003HAUCHHE YepTeka, KOTOPOE BKIIIOYAET KypC U
CeMeCTp, HOMEp 3aJIaHKsl 1 HOMEP BapUaHTa B JIBy3HAYHOM IIPEACTaBICHUU; 7, 8 —
HOMED JIUCTA ¥ KOJIMYECTBO JINCTOB; 9 — HanMeHoBaHue yueOHoro 3aBeneHus; 10 —
nocienoBatenpHO “Pazpaboran”, “IIposepun”; 11 — hpamunuu ctynenrta u
npenogaBarens; 12 — ux noanucy; 13 —gaty ucnoiHeHus 1 npoBepku. OcTalbHbIe
rpadsl B ydeOHBIX yepTexax HE 3arOTHSIIOTCS.
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Puc. 1.3
1.2. MACHITABbBI

MacitaboM Ha3bIBaeTCsl OTHOIICHHE JIMHEWHBIX Pa3MEPOB N300pakeHHUS,
BBITIOJIHEHHOT'O Ha YepTexke 0€3 UCKAKEHUM, K ero JIEWCTBUTEILHBIM pa3Mepam.
N300pakeHre MOXKeT ObITh JaHO B HATYPAJIbHYIO BEIMYUHY, ObITh YBEIMYEHHBIM
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.

Macmtab, yka3aHHBINH B peTHA3HAYEHHOM /I HEero rpad)e OCHOBHOM
HAJIMUCH, TOJDKEH 0003HavaThes 1o tumy 1:1; 1:2; 2:1 u T.4., B OCTaNbHBIX CIIyYasX,
T.€. B HAAMKCSX Ha MOJIe yepTexa, ¢ OykBoil M, Harpumep: M 1:1; M 1:2; M 2:1 u T.

II.
1.3. IUHUU YEPTEXXA

JIuHnK yepTexa JOJKHBI UMETh HAUEPTAHHE B COOTBETCTBHU C UX
HaszHauyeHueM o 'OCT 2.303-68. TonmuHa CIUIOIIHONM OCHOBHOM JIUHUHU JOJKHA
obITh B mipeaenax 0,6...1,5 mm. OHa BRIOUpAETCS B 3aBUCUMOCTH OT BEJTMYUHBI U
CJIOKHOCTH M300paKeHUs, @ TAKXKE OT Pa3MEpoB uepTeka. ToNIMUHA TUHUN OJTHOTO
THUIIA JI0JDKHA OBITH OJIMHAKOBA 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 pasmepHsble U
Ot S/3 po S/2
BBIHOCHBIE

JIvHAM [ITPUXOBKHU

JIMHUM-BBIHOCKH

/\_/\

CmutomHas JIuaum oOpbiBa

Ot S/3 no S/2

BOJIHUCTAs JIuHnK pasrpaHUYCHUS

BHJIa U pa3pesa

- 2.8 )
[ITpuxoBas JInHM HEBUAUMOTO

Ot S/3 po S/2 KOHTYpa




5..28

—
— —

ITpuxnyHKTUpHAS : : JIuHnu oceBbIe U

OT1 S/3 o S/2

LEHTPOBBIE

PazomknyTas 8..20 B Jlnaun 0603HaYCHHS
I l

pa3pe30B U CEUCHUN

Bonpocel ona camonposepku:

1. Yto takoe I'OCT?

2. Kakue popmaTsl yepTexei 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), BeIOIHEHNE HAATUCEN.
YeprexHbie mIpUQThI, IPUMEHAEMbIE ISl HAHECEHHSI BCEX HAIMCEN Ha
yepTexkax U Ipyrux TEXHUYECKUX JOoKyMeHTaX, ycranosiieHnbl o 'OCT 2.304-81.
Pazmep mpudra h onpenensercs BpICOTOM MPOMKUCHBIX OYKB, MM.: 2,5; 3.5; 5; 7; 10;
14; 20; 28; 40. Hanb6onee ynorpedurensubie pa3mepsl mpudra ot 3.5 no10.
YcTaHaBnuBaroTCs CIEAYIOLIUE TUIIHI IPUQTa: 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).
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Tema 1.3 OcHOBHBIE NPABUJIA HAHECECHUSI Pa3MEPOB HA YepTexke
Memoouueckue pekomeHoauuu:

JlaHHas Tema sABIsAeTCs OAHOM U3 KIIFOYEBBIX TeM Kypca. [Ipu ee uzyuenuu
HE00XO0MMO YCBOMTH OCHOBHBIE IIPABUJIA HAHECEHUS pa3MEPOB Ha YEPTEKAX
ycranoBieHHble ['OCT 2.307 — 68. B npoiiecce n3ydeHusi BAXXHO OBIAAETh TAKUMU
MOHATUSIMU, KAK 8bIHOCHbLE U pasmepHble aunuu. CIeayeT 4€TKO YSCHUTD IpaBuiia



HAHECEHMsI Pa3MEPOB B Pa3HbIX Ipa)UUECKUX CUTYALIUSIX.

Cooepircanue memoi: O BenrurnHe N300paXKEHHOTO HA YEPTEKE MPEAMETA WIH €T0
YyacTell HE3aBUCHUMO OT MacllITada U300paKeHUs CYIAT 110 pa3MEPHBIM YUCIIAM.
BbIHOCHBIE TMHUM UX UCIIOIB30BAHUS U pa3Mepbl CTPEIOK B 3aBUCUMOCTHU OT
TOJILIHBI

JVHUHA BUIUMOTO KOHTYpA U JIOJKEH ObITh OJMHAKOBBIM JJI BCEX pa3MEPOB JaHHOTO
yeprexa. [Ipy HaHeceHUM pazMepa NPSIMOJIMHENHOTO OTPE3Ka Pa3sMEPHYIO JINHUIO
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 IEHTPOBBIC TMHUU HEJb35 UCIIOJIH30BATh B KAUECTBE
pa3MepHbIX JTUHUN. MeHblIe pa3Mepsl JOKHBI PACIoNaraThes OJIMKe K KOHTYpY
n300paxKeHusl, a 00JIbIINE — Jaibllle OT HEro. B 3ToM ciydae BEIHOCHBIE TMHUU HE
OyAyT mepecekaTb pa3MEpHbIEC JTUHUU.

L=6+10s
-—— 16
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& 20

|
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25

68

Puc. 1.5 Puc.1.6

Pa3Meps! He gomycKaeTcs HAHOCUTH B BUJI€ 3aMKHYTOM 1IE€NU 32 UCKIIOUCHUEM
CJIy4aeB, KOTJla OJJMH U3 pa3MepOB yKa3aH KakK crpaBouHbId. CIIpaBOYHBIMU



pa3MepaMy Ha3bIBAIOTCS Pa3MeEpPhI, HE TIOIJICKAIINE BHITTOTHEHHIO TI0 TAHHOMY
qepTexy. VX yKa3bIBaloT AJisi O0JIBIIEro y100CTBa MOJIb30BAHUS YEPTEHKOM.
CrnpaBoyHbIe pa3Mephl Ha YEPTEKaX OTMEUAIOTCS 3HAKOM *, a B TEXHUYECKUX
TpeOOBaHUSIX 3aIUCHIBAIOT “* Pasmepsl 11 cripaBok’ (puc. 1.7).

20 50" 30
100

* Pazmep 1151 cripaBoOK

Puc.1.7

Hanecenue pazMepoB 1 paJuanbHbIX paJlyCcoB II0Ka3aHo Ha puc. 1.8.

2y

230

RE




Puc.1.8

Bonpocwt ona camonposepku

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

2. OTBETHTE, JOMYCKACTCS JIM IEPECEUEHUE JINHUSMU pa3MEPHbBIE YU CIIA

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

4. HazoBuTe, 4TO 03Ha4aeT R nepen pasMepHbIM YHUCIIOM.

5. Ykaxute, Kakou pa3Mep CTPEJIKU JIOMYCKAETCS HAa YEPTEKE

6. HazoBure, Kak npyu HAIMYNAK 3aKPYIVIEHUN KOHTYPHBIX JJMHAW MPEIMETA
MPOCTABIIAIOT pa3MeEPbI

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

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

[ToHSTH 0COOEHHOCTH OCTPOEHUS NEPIIEHANKYIISPOB U JIEJIEHUE OTPE3KOB U YIJIOB
IIPY IOMOLIY LUPKYJIS, U3YYUTh OCHOBHBIE METOJIbI NOCTPOECHUS. OCBOUTH JI€TICHUE
OKPY>KHOCTH ISl TOJTY4YEHHMsI IPAaBUIIBHBIX MHOTOYTOJIbHUKOB. HayunTscest pabotath ¢
JIyTOU ¥ JIMHUEUN B CONPSKEHUH.

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

1. U300pa3ure, Kak NOCTPOUTH MEPIIEHIUKYJIISP U3 TOUYKHU HA MPSAMYIO JUHUIO MPU
MOMOILY HUPKYJIS

2. HaueprtuTe, Kak TOYHO pa3aeauTh OTPE30K HA YETHIPE YaCTH

3. OTBeThTE HA BOIIPOC, KAKUM 00pa30M MOXHO pa3JIeTUuTh OTPE30K Ha 6-Th YacTeu
4. HazoBuTe, KaKk MOYKHO pa3HbIMH CIIOCOOAMHU pa3IeuTh OKPYKHOCTh Ha 5-Tb
4acTeu.

YIIPA’KHEHUA

IMansvl 6bINOJIHEHUA NPAKMUYECKOU PAOOmblL:

- OIIyCTUTh NEPIICHINKYJISP U3 TOUKU Ha NPAMYIO;

- 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 Yrojl Ha TPU PaBHBIE YACTH.

Ilocmpoenue npagunbHblx MHO20Y201bHUKOG:

- PABHOCTOPOHHUM TPEYTrOJbHUK U MPABWIbHBIN IE€CTUYTOJIbHUK;

- KBaJpaT U MpaBUIbHBIN BOCbMUYTOJIbHUK;

- IPABUJIbHBIN NATUYTOJIbHUK



Ilocmpoenue kacamenbHbIX K OKPYHCHOCHU:

- KacarelibHas K TOUKE, JekKallel Ha OKPYKHOCTH;

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

Conpsascenue nunuil

- COTPSKEHUE MPSIMBIX JIMHUM;

- 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 2.21IpoenupoBanue 0Tpe3Ka NPAMOI JTMHUH
Tema 2.3 IIpoennnpoBaHue MI0CKOCTH
Memoouueckue pekomeHoauuu.
[Ipu u3ydeHnu 3Toi TEMbI HY>KHO YSICHUTh, UTO TIPU BBHITOJTHEHUH TEXHUYECKUX
yepTeKen MPUMEHSIOT Pa3InYHbIe MPOCKIIMOHHBIE N300paKeHU s, TJIaBHBIM 00pa3oM
PSIMOYTOJIbHBIE TIPOEKIIMH MPEIMETa U €ro JOMOTHUTEIbHbIE BUIbI. Besikast
TEXHUYECKas JeTallb UM COOPYKEHUE MPEACTABIISIET COOOM KOMILIEKC
F€OMETPUYECKHUX
ten. ClenoBaTenbHO, MPU COCTABICHUH YEPTEXA U YTEHUU €ro HEOOXOIUMO YMETh
HAXOAHUTh 3TU COCTABJISIONINE FeOMETpHUECKHe (DOPMBI, a TAK)KE CTPOUTH pa3pesbl,
ceueHus, TMHUM nepexoaa. Hemocrarounas HarmsgHOCTh U300pakeHHs IIpeIMETa B
MPSIMOYTOJIBHBIX MPOEKLIUAX BOCIOJHAECTCS aKCOHOMETPUUECKUMU U300pasKEHUSIMU
UTEXHUYECKUM PUCYHKOM.
Cooeporcanue memol
[Tpuniun oOpa3zoBaHus MPOEeKIUd. MeToabl U BUBI TPOCIIMPOBAHUS THUITHI
poeupoBaHus. TUIBI TPOEKIMI U UX CBOMCTBA. KOMIUIEKCHBIN YEPTEXK.
[IpoenupoBanue Touku. PacnonoxeHne npoeKIuii TOYKM Ha KOMIUIEKCHBIX
yepTexax.
[ToHATHE O KOOPAUHATAX TOYKHU.
[IpsiMOyTroJIbHBIE TPOEKIIMHU BKIIIOUAIOT B CE0sl LIEHTPAIBHOE U MapallIeTbHOE
IPOELIUPOBAHUE, IEPCIIEKTUBY, AKCOHOMETPUUYECKHUE U300pAKEHUS, YEPTEXKH.
[ToHATHUS O MIIOCKOCTSAX OOIIEr0 M YaCTHOTO MOJIOKEHUs. B3anMHoe monoxeHue
MPSAMBIX U TUIOCKOCTEM.
BbIBOJ: ABE MPOEKIMH ONPEACIIAIOT MOJ0KEHUE, (hopMy U pa3Mepbl H300paKEHHOTO
HayepTeke MPeIMETa; TPEThs MPOEKIUS ONPEIEAETCS IEPECEUCHUEM
COOTBETCTBYIOIIMXJIUHUN CBA3U. CTPyKTypa MPSMOYTOJbHOW MPOEKIIMU BKIFOYAET
Tpu BuAadpOHTAIBHBIN ((pacan umm BUJ ciepein), TOPU30HTAIBHBIN (BU CBEPXY
WM TU1aH ), ipoGuiibHbIN (BUA cOOKY Ml OOKOBOI daca).

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

yIJIbI HAKIIOHA: TOPU30HTAIH NK (POHTAIBHOM IIOCKOCTH MPOCKIHIA 7, ppoHTauf K
TOPU30HTAIILHOMN TUIOCKOCTH MPOSKIUH 711 (puc. 1%).

Pemenue. 13 cBOMCTB OPTOrOHAIIBHOTO MPOCLIMPOBAHUS 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 TOopu3oHTaIU N,
ONPEAEIAETCS €r0 TOPU3OHTAIBHOM NMPOeKIUuen 4181, Yron ¢ °, 3aKI0UE€HHBIN MEXITY
TOPU3OHTAJIIBHON MNPOEKIUEH IPSAMON U OCBIO MHPOCKLUH X1, ONPENEISIET HAKIOH
npsiMoit N K PpOHTATBHOM MIIOCKOCTH MPOEKIUH 7, (pHc. 1a).

HarypanbHas BenmuumHa otpeska CD, mnpunamnexamniero ¢ponrtanuf,

omnpenensiercs ero GponTanbHol npoekmued C,D,. Yrom y°, 3akiOueHHBIA MEXITY



(GpOHTAIbHON MpOEKUUeW MNPAMOM U OCHbIO MPOEKUUN X1, OMNPENEISIET HAKJIOH
npsiMoii f K TOpU30HTATBHOM TTOCKOCTH MpOoeKIui m; (puc. 10).

Puc. la Puc. 10

3amaua 2. Onpenenuth HaTypaldbHYIO BEJIMUUHY OTpe3ka AB mpsiMoil o0lero
noJiokeHus | 1 yron HakJIoHA MPSIMOMK MJIOCKOCTSIM MIPOCKIMUTT U, (pHUC. 2a).

Pewenue.

METO/] OITIOPHOI'O (ITPAMOYT OJIBHOI'O) TPEYT'OJIBHUKA

Pemenne 3amaum 3aKiIr04aeTcsl B MOCTPOCHUH MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
HaVISAHO M300pakeHHOTO Ha puc. 26. OH o0pa3yercs B pe3yibTare MpOeIUpPOBAHUS
OoTpe3ka AB Ha MIOCKOCTh MPOEKIUH 7. B 3TOM TpeyroiapHuKe TMNOTEeHy3a AB —
OTPE30K B MPOCTPAHCTBE, KareT Ai;Bi;— €ro ropu3oHTajIbHas MPOEKIus, KareT BB—
Pa3HOCTh YPOBHEW KOHIIOB OTpe3Ka AB OTHOCHUTENBHO IIJIOCKOCTH MPOEKIUU 71
(pa3HOCTB BBICOT): AZ = Zg — Za. YTOI yOnpenenseT HakjIoH NpaMoi 4B K MI0CKOCTH
MIPOEKLNM 7T;.
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ONOPHbLI
A, (Mpsvoy20ribHb L) /
npey20rbHUK
Puc. 2a Puc. 26

Ha xommiekcHoM ueprexe (puc. 2B) JaHO TMOCTPOCHHE PACCMOTPEHHOTO
OMOPHOIO TPEYTOJIbHUKA, Y KOTOPOTO OJHMH KaTeT A;B1 — TOpU30OHTAJIbHAS MPOEKIIMS
oTrpe3ka AB, npyroi karetr BB = AZ (pa3HOCTh BBICOT KOHIIOB OTpe3ka). Torma
TUNOTeHYy3a A8 ompenenseT HaTypalbHYIO BEIMYHUHY OTpe3ka AB, a yron y%
HAKJIOH TIPAMON AB K MJIOCKOCTH MPOEKITUH 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 NPSIMOMl AB K MIOCKOCTH MPOEKIUH 7.



B' OMOPHbLI (FPSIMOY20rTbHbL)
npey20bHUK
Puc. 2B Puc. 2r
. OPTOI'OHAJIBHBIE TPOEKIINH ITPSIMOM,
NEPOEHAUKYJISIPHOHU INIOCKOCTH
B npoctpaHcTBe TipsAMas MEPHEHIUKYISpHA K IUJIOCKOCTH, €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 €
TOPU3OHTAJIbHAS TIPOCKIUS TEPICHIUKYISIpHA K TOPH30HTAJbHOW 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 3aJaHHOM 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 po L, p; Lh;.
B pesynbrare momydaeM TOpU3OHTAIBHYIO p; U (POHTAIBHYIO p, TMPOCKIIHH

psIMOit p, ipoxosiiieit yepes ToukyC nepneHAuKyIsapHo miockocTu o (A4BC).
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Bonpocel ona camonposepku:

1. Ykaxxurte, 4TO MbI Ha3bIBAEM IIEHTPAIBHOE MTPOCIIUPOBAHUE

2. HazoBuTe, 4TO MBI Ha3bIBAEM IMApaAJUICIBHOE MPOCIIUPOBAHHE

3. HazoBute, kakoe rpaduueckoe u300pakeHue NpeMeTa Ha3bIBaIOT -
KOMILIEKCHBIM YEPTEKOM?

4.Kakue ObIBaIOT IPsSIMbIE TIO CBOEMY PACTIONOKEHHIO OTHOCUTEIBHO MIIOCKOCTEH
IPOEKLUH U B3aMMHOMY TOJIOKEHHIO OTHOCUTENBHO APYT Apyra?
5.0cobeHHocTH 0TOOpaKEHUS NPSIMBIX HA KOMIUJIEKCHOM YepTexe?

6.Kakue ObIBaIOT MJIOCKOCTH 1O CBOEMY PACIIONI0KEHUIO OTHOCUTENBLHO MJI0CKOCTEN
MPOEKIUN U B3aMMHOMY TIOJIO’KEHUIO OTHOCUTENIBHO JIPYT pyra?
7.0co0€HHOCTH 0TOOpaKEHUs IITIOCKOCTEN Ha KOMIUIEKCHOM YepTexe?

Tema 2.4 AKcOHOMeTpHYECKHE NTPOCKINH

Memoouueckue pekomeHoauuu.

B nanHoi#t TeMe HEOOXOIMMO YSICHUTH OCHOBHBIE BUBI M300PKEHUI: IICHTPATIBLHYIO
MPOEKIINIO, TAPALICIbHYIO NPOCKIHUIO, MPSIMOYTOJIBHYIO MTPOEKIIHIO.

Cooepircanue memol: AKCOHOMETPUUYSCKHUE TTPOCKIIMK BKIIFOYAIOT B ceOs:
MPSIMOYTOJIBHYIO H30METPUUYECKYIO TPOEKIIHIO, TPSIMOYTOJIBHYIO TUMETPUUECKYIO
MIPOEKITUIO, KOCOYTOJIbHBIE aKCOHOMETPHUECKHE MPOSKINH a) (PPOHTAIIbHAS
TUMETpHUYecKas mpoekius, 0) GpoHTaIbHASI U30METpUUYECKAs MPOEKIINSI, B)
ropyu30HTaIbHAs U30MeTpUUecKas mpoekius. [locTpoeHrne akcOHOMETPUIECKUX
U300pAKEHU.

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



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

2. Paboty Hax 3a1aHieM HayaTh ¢ TUTAHUPOBKH MOJS yepTexa. M3o00paxenus
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 peKOMEHYETCSI HAUMHATH MO0 BEPTUKAJIN.

3. Ilepeueptuth N300pa>keHUs (TJIABHBIN BUJ U BUJT CBEpXY) GUTyphI. Jliis
MOCTPOCHUS BUJIA CJIEBA BBECTH TPU OCHU MPSMOYTOJBbHBIX KOOPAUHAT, COBMECTUB OCh
Z c xpaiiHel paBoi JTMHUEHN TJIABHOTO BH/IA, 8 OCH X, Y - C OCHOBaHUEM (PUTYpBI.
[IpoBecTu TMHUM CBSI3U U TOCTPOUTH BUJ] CJIEBA
. 4. Ha cBoGomHO# yact popmata (HaJx OCHOBHOM HAIITHACHIO) BEIYEPTHUTH
AKCOHOMETPUUYECKYIO0 TMPOCKIHIO (M30METPHUIO) AeTANH. 5. BBIOTHUTE 00BOAKY
yeprexa. Hanectn pasmepsl.

6. B nanHoit paboTe UCMoab30BaTh JTUHUU HEBUIMMOTO KOHTYpPa, COXPAaHUTh 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 00ECIeYMBaET XOPOIIYIO HATISIIHOCTD MIpeAMeTa
UIIPOCTOTY MOCTPOEHUS akcoHoMeTpuu. Hanbomnee pacrpocTpaneHHast
aKCOHOMETpHUYECKAs MPOEKLHS — MPSIMOYTOJIbHASL N30METPUSI, KOTOPasi COUYETAET B
cebeBa ATUX TpeOOBaHUSI.
Cooeporcanue memuwi: IloctpoeHue nNpsIMOYrOJIbHON U30METPHUH MPSIMOTO KPyTOBOIO
nunuHapa. lIpsaMoyronpHas n3oMeTpurs PaBUIbHOM IIECTUTPAHHON PU3MBI.
[TocTpoenune ¢ppoHTATEHON M30METpHH eTanu. [locTpoeHre mpsIMOyTOIBHOM
M30METPUH JICTAIH.
Bonpocwt onsa camonpogepku:
1. Moxer 11 o1Ha TOYKa B AaKCOHOMETPUUECKON IPOEKIIUHA TOYHO ONPEAETIUTh
MOJIO’KEHHE €€ B TPOCTPAHCTBE
2. B kako#t mpoekuuu 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: 1lonsatue o cedeHuu. CedeHue Tell NpoeUUpyOIUMU
miockocTsaMu. [locTpoenne HaTypanbHOM BeuunHbl (pUrypsl ceuenus. [loctpoenue
Pa3BEPTOK MOBEPXHOCTEN YCEUEHHBIX TEJI: MPU3MBI, [IWIMHAPA, MUPAMUIbI, KOHYCA.
N3o0pakeHne yCeueHHbIX TEOMETPUUECKUX TEI B aKCOHOMETPUUECKUX
MPSIMOYTOJIbHBIX TPOEKIUSIX.
Tema 2.7 B3aumHoe nepecevyeHune mNoBepxXHOCTEH
Memoouueckue pekomenoayuu
OcBOUTH OCHOBHBIE CITOCOOBI ITOCTPOCHUSI IMHUN TTEPECEUCHHS PA3IMYHBIX TUTIOB
TeI.
Cooepircanue memoi:1lepecedeHre nNpsMON JIMHUM C IOBEPXHOCTIMU Ted. CriocoObl
HaxO0XJICHUS JTMHUM IlepeceueHus U nepexoja. [lepeceueHrne 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 TOUCK, PACIIOIOKEHHBIX Ha UX TTOBEPXHOCTX [1].

Ha puc.3 uzo0paxkeHa npsimasi IECTUTPaHHas PU3Ma, HA €€ TTIOBEPXHOCTHU
3a/1aHbl npoeKuu Touek Kz u My, TpeOyercs 1o HUM ONpeeuTh HEIOCTAOIINE
npoekuu. YToObl ONpeaenTh HEAOCTAIONINE POEKIIMN TOUEK, MPUHAJISKAIIUX
MOBEPXHOCTU MPU3MBI, PEXKIE BCETO HEOOXOUMO OINPEAEINTh, HA KaKUX TPaHsIX
nexat 5Ti Toukd. [Ipoeknus K; 3anana HeBuaAMMOM, cienoBarenbHo, Touka K
JIEXKUT B TPAHU C OCHOBaHHMEM 4 — 5, ¥ ropu3oHTanbHasd npoekuns K; momager Ha
oTpe3oK 4,5;. poHTanbHas npoekuus K, onpeneauTses no JUHUSM CBA3H,
npoekuus K, Oynet HeBUIUMOIA.



Touka M JEeXUT B TpaHHU C OCHOBaHUEM 2 — 3, Tak Kak ee mpoeKkuus M,
3amana Buaumoin. [Ipoexkuu M; u M3 onipeniesisiTbCs 1o JIMHUSM CBSI3H.
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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. Onpenenum 1Mo JIMHUSAM CBSI3U MPOEKIIMU TOUEK 31 U 21 B IJIOCKOCTH TT;. Ha
oTpe3ok 3;2; npoeuupyem Q;. ITpoekuuto Touku Q3 onpeneanum o JTUHUSM CBS3H.
B miiockocTu 13 npoekius Touku Qz OyzieT HeBUAUMOM.

Touka R 3agana BuguMoi npoekuuei Ry, ciegoBaTeabHO, OHA
npuHaiexut rpann ABEK. Uepes npoekuunto Ry nmpoBeaeM oTpe3okK,
napajuieIbHBIA peOdpy TpaHu, OH MepecedeT MPOSKINo ocHOBaHUS A;B; B Touke
1,. Ilo nuHUM CBS3U OIpeesIeM MPOESKIHIO 1, U TOJIOKEHHUE OTPe3Ka,
napasuiesIbHOTo peOpy B INIOCKOCTH TTp. Ha 3TOT 0Tpe3ok nmpoenupyeM Touky Rj.
IIpoexnus R3 onpenenena mo JMHUSIM CBSI3H.



O
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Y
Puc.4

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

Ecnu ropuzonTansHas npoekuus Touku N; 3agana HeBuauMoii, 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,), mpunamgnexanuit AA;S;C;. B miockoctu 7, onpenenum
MPOEKIHUIO 0Tpe3Ka S,1, u crpoerupyem 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 K — mo muausM cBssu. [poexmms Kj
OyZeT HeBUAMMA, TaK KakK Mpu B3IsiAe Ha 13 Tpanb BSC 3akpeita rpansio ASC.
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Punc.5

[Tpu nepeceuennu nmpu3Mel (puc6) uim nupamuasl (puc.7) npoenupyromen
IUIOCKOCTBIO Ol PELIEHHE CBOIUTCS K ONPEACIEHUIO 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¢
N300paKCHUS



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 YePTEIKHO-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 00ecrieyrBaTh MOJIHOE MPEICTABIICHUE O IETATU NIPU 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 MapaJUIeILHOT0, MPSIMOYTOJIBHOTO (OPTOTOHAJIBHOTO)
MPOCIIUPOBAHUSI.

[IpoenrpoBanreM Ha3bIBACTCS MPOIECC MOTYICHHS H300paXKEHUS TTPeAMETa
Ha KaKOW-HUOYIh MIOBEPXHOCTH (TIJIOCKOCTH) C TIOMOIIBIO MPOCIUPYIONINX JIyIeH.
[Ipu napamienbHOM NPSIMOYTOJIBHOM IPOCIMPOBAHUY MTPOCIIUPYIOIIUE TyUr
HaIpaBJICHbI MTAPAJUICNIBHO JIPYT K APYTY U MEPIEHIUKYIISIPHO K IPOCHUPYIOIIEH



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
MIPOCKITUH, KOTOPBIE 00pa3yrOT MEX Iy co00it 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) — BUgOM COOKY, ClieBa
(puc.2.3).
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Puc.2.1






Bud creba

Puc. 2.3



Jnsa nonmyyenns yeprexa mockocts [1im [IscoBmenmaror ¢ mimockoctsto 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, UYTO HAXOOUTCA B ceKymeﬁ
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 INIOCKOCTD IICPIICHAUKYJLIPHA
FOpHBOHTaHBHOﬁ IJIOCKOCTH ITPOCKIIUU.

BepTtukanbHbIi pa3pe3 Ha3bpIBaeTCS (PPOHTATBHBIM, €CITH CEKYIast INTOCKOCTh
napasuiesibHa GpOHTAIBHOM MIIOCKOCTH IpoeKiuu (puc.2.4), u mpoPpuiIbHbIM, €CITU
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 U300paXeHUSI.



rFucC. 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 CUMMETPHUH 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 IUIOCKOCTU U CIIOXKHBIE — MPU HECKOJIBKHUX
CEKYIHUX IIJIOCKOCTSX.

CrnoxHble pa3pe3bl ObIBAIOT CTYNEHYAThIC, €CIIU CEKYIINE TUIOCKOCTH
napasuiesibHbl (puc.2.8), U JJOMaHbIe, €CIIU CEKYIIHE MIOCKOCTH MEPECEKAIOTCS

o
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——-l Puc.2.8 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 (Tabmn.2), a nmuHa mTpuxoB — §...20 MMm. HauaabHBIN 1 KOHEUHBIHN IITPUXH
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 ABaXIbl 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, HOJIydarolieecs P MbICIEHHOM
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 THHUAM
pPaMKH uepTexa TONMIUHON oT S/2 o S/3. Oany U Ty e eTalb IMTPUXYIOT ¢
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, KOorja IpUMEHSIOT U KaKk 0003HAYaIOT JIOMOIHUTEIBHbBIN 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
KoHHuecko pe3nd ycranosieHsl [OCT 11708-92 (CT C3B 2631-80).

Tabmuua 1

Tun pe3p0bl [Ipumep o6o3HaYEHUS [Ipodunb pe3pObl

Mertprueckas 60°

M24
(TOCT 9150-81)

TpyOHas nunMHApUYECKast

Gl/4-A
(TOCT 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€TCSI MHOT03ax0qHOM (puc. 1, 0).

PaBHOMEPHO



Puc. 1




B 3aBucuMOCTH OT yCIIOBUH M XapakTepa MPOHU3BOJACTBA BBINOJHEHUE PE3bOBI
MOXXET OCYIIECTBIATBHCS  PAa3IUYHBIMU  CIIOCOOAMH W HMHCTpyMeHTamu. Jlis
U3TOTOBJICHHUSI OOJBIIMHCTBA CTAaHAAPTHBIXPE3bO HamboJee IHUPOKO MPUMEHSETCS
Hape3aHue pe3bObl IUTAIKaMU U METUUKAMHU.

[Inamku (puc. 2, a) TpUMEHSIOTCS I HAape3aHWs HapyKHOM pe3bOsl (puc. 2,
B) Ha 3apaHee TOJTOTOBJICHHOW 3aroToBke aeranu (puc. 2, 0), auaMeTrp KOTOPOU
ONpENENSIeTCS AMAMETPOM U IIaroM Hape3aeMoil pe3bObl.

Metuuk (puc. 3, a) mpuMEHsIeTCsI Il Hape3aHUsl BHYTPEHHEH pe3b0bl B 3apaHee
MIPOCBEPIICHHOM OTBepcTHH (puc. 3, 6, B), AMAMETp KOTOPOTO TaK)Xe BHIOWpaeTCs B
3aBUCUMOCTH OT Iara u AuamMeTpa Hape3aeMou pe3bObl.

[Ipu wHape3anuu pe3pOBI 00pazyeTcsi y4acTOK HEMOJHOrO Npopuis B 30HE
nepexojia pe3bObl K TIIAJKON YacTH AETaiu, Ha3bIBaeMblil coerom pe3nObl. [Ipu sTom
JUIMHOW pe3bObl HAa3bIBAIOT JJIMHY YYacTKa JIeTald, Ha KOTOpOM oOpa3oBaHa pe3b0a,
BKJIIOUas cOer pe3bObl U dacky (puc. 4, a). Eciu pe3pOy BBITIOIHSIOT 10 HEKOTOPOM
MOBEPXHOCTH, HE TMO3BOJIIONICH MMepeMemarh pe3p0oHape3aronIuii UHCTPYMEHT /0
ynopa K Hel, To o0pa3yeTcsi HeloBOJl pe3bObl. COEr U HEeOBOJ OMPEACISIOT HEA0PE3
pe3nosI (puc. 4, 0, B).
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Ecau tpeOyeTrcs BBIMONMHUTH pe3b0y moiHoro mnpoduis (6e3 cOera), To s
BBIBOJIa PE3bOOHAPE3AOIIETOMHCTPYMEHTa JEIaeTCsl KOJblieBasi MpoTodka (puc. Sa, 0).
Pa3meps! npotouek crangaptuzoBansl. 'OCT 10549-80 (CT COB 214-74) onpenensiet
pa3Mephl MPOTOUEK JIJIsT METPUIECKUX pe3no [2, Tabm. 3.1].
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Puc. 5

Pe3pOa ObiBaeT mpaBas W JieBas. Y TpaBoil pe3bObl BHICTYN MpPHU BpPAUIEHUU IO
4acoOBOW CTpEJIKE yJajsieTcsi BAOJIb OCH OT Habmomarens (puc. la). Y neBoil pe3nObl
BBICTYIl TMpU BpALlEHUU TPOTUB YACOBOM CTPENKH YAANAETCS BAOIAb OCH OT
Ha0monarens (puc. 1, 6).

K ocHOBHBIM mapameTpaM pe3b0d OTHOCATCA:

- HapyXHbIil nuamerp JUMIMHIPUYIECKOH pPe3bObl — AMAMETP BOOOPaKACMOTO
KpYTOBOTO LIWJIMHIpPA, ONMKMCAHHOTO BOKPYT BEPLIMH HAPYKHON WIMBIAAUH BHYTPEHHEH
pe3bObL. DTOT IUaMeTp AJid OOJBIIMHCTBA Pe3b0 MPUHUMAIOT 332 HOMUHAJIBHBIN AHAMETP
pe3b0bl, HCOB3YEMBIHN MpH €€ 0003HAUYECHUH;

- BHYTpEHHUH nuamerp JiIIMIMHAPUYECKON pe3bObl — JUaMETP BOOOPaKaeMoro
KpPYrOBOI'0 LIMJIMHJIPA, BIIMCAHHOTO BO BIIAJWHbI HAPYKHOW WJIM BEPIIMHBI BHYTPEHHEN
pe3nonl (puc. 1, a);

- mar pe3rosl P — paccTositHue Mexay COCEIHUMHU OJJHOMMEHHBIMH OOKOBBIMU
CTOpOHaMH TIpouIs pe3bObl, U3MEPEHHOE B HAIIPaBJICHUH, MapAJIJIEILHOM €€ OCH (puC.
1; 4, 6);
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- X0 pe3b0bl Pp— BenmuurHa OTHOCHTEIBHOTO OCEBOTO MEepeMEIIeHHs JAeTalH C
pe3b00ii 32 OUH MOJHBIN 000poT. J1Jis 0IHO3aXOAHON pe3bObl XOJ paBeH Mary (CM.
puc. 1).

Pe3p0a Has3pIBaeTCsl CTaHAAPTHOM, eciid €€ MpOodUIs U pa3Mepbl COOTBETCTBYIOT
ctaHmapty (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 TI0 Hapy)KHOMY JuamMeTpy du CIDIOMIHBIMH TOHKAMH JIMHHSMH — T10
BHyTpeHHeMYy nuamerpy O;. [Ipu m300pakeHHMHM Ha IUIOCKOCTH, HAapaJUICIIbHOW OCH
pe3bObl, ATa TOHKAs JIMHUA JOJDKHA TIEpeceKaTh rpaHuIly (acku Ha KOHIE CTEPXKHS U
JIOXOJIUTh JI0 CTUIONIHOW JIMHUU, OTpaHUYUBaroIIei pe3roy (puc. 6, a, 0).

[Ipy n300pakeHMM Ha IUIOCKOCTH, NEPHEHAMKYJISAPHON K OCH pe3bObl, TOHHYIO
JVHHUIO OKPYXXHOCTH BHYTPEHHETO auaMeTpa pe3bObl d; MpOBOISAT B BHIE JYTH,
IpUMEpPHO paBHOU 3/4 3TON OKpPYKHOCTH. Pa3pbiB OKpY>KHOCTH JOIyCKAeTCs B JIIOOOM
Mecre. PaccTosiHMe MeXIy CIUIOIIHBIMM OCHOBHOM M TOHKOM JIMHUSMH IPUHUMAIOT
paBHbBIM He MeHee 0,8 MM U He OoJiee 1m1ara pe3bObl.

BHyTpeHHIOI0 pe3b0y (B OTBEpPCTHHM) B pa3pe3ax HW3ACIUNA IOKa3bIBaIOT
CIUIOIIHBIMU OCHOBHBIMU JIMHUSIMU 110 BHYTPEHHEMY JIHAMETPy pe3bObl U CIUIOIIHBIMU
TOHKUMH JIMHUSAMH 10 HApYKHOMY JuameTpy (puc. 6, B, ).

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

[Ipn m300pakeHnn pe3bObl KAaKHAPY>KHOW, TaK M BHYTPEHHEH Ha IJIOCKOCTH,
MEePHEHANKYIIIPHON K OCH, acKy HE MOKa3bIBaIOT.

JluHuto, oOMpeneNsIoNyl0 TPaHUIly pPe3bObl, MPOBOAIT 10 JUHUU HAPYKHOTO
nuameTpa pe3rObl. ['panuily pe3bObl M300pakar0T CIUIONTHOW OCHOBHOM JIMHHUEH, ecliu
OHa BUJMMa, MO0 ITPUXOBOM JIMHUEH, €ClIu OHA HeBUaAMMa (puc. 6).

ITpuxoBKYy B pa3pe3ax U CEYCHMSX MPOBOISAT IO CIUIOIIHOW OCHOBHOW JIMHHH,
T.€. JI0 JJUHUU HAPY>KHOTO JuaMeTpa pe3bObl Ha CTEPKHE U JO0 JIMHUU BHYTPEHHETO
JuameTpa pe3bObl B OTBEPCTHH.

[Ipyn wnzo0pakeHHM pe3bObl B HECKBO3HOM (TJIyXOM) OTBEPCTHMHU TMOKAa3bIBAIOT
TOJBKO JUTMHY €€ moJiHoro npoduiis (puc. 6, r).

B pe3nOOBBIX  coequHEHMSIX, H300paXEHHBIX HA  pa3pese, pe3bda
CTEPKHS3aKphIBAET pe3n0y oTBepCTHs (puc. 7, a, 0).

[Tpu n300paxkeHnn pe3b0bl C HECTaHIAPTHBIM MPOPUIEM 0053aTeIbHO
YKa3bIBAIOT €€ MPOQUIb U Pa3MeEpHI.

12
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OBO3HAYEHME PE3bBbI

VYcnoBHOe M300pakeHHE BCEX pe3b0 Ha UepTekKax OJUHAKOBO. JTO OOjerdaer
BBITIOJTHEHUE YepTEeKel, HO HE JaeT MOJHOro MpeicTaBieHus o pesbbe. [lorTomy
M300paKEHWE CTaHJAPTHOM  pe3bObl HAa  YEPTEeXKE  JOMOJIHSIETCS  YCIOBHBIM
0003HaYEHUEM, KOTOPOE XapaKTEpU3yeT pe3r0y 1o npoduiiio, pazMepam, HampaBICHUIO
BUTKOB W T.I. YCJOBHbIE OOO3HAUEHHS PE3b0 YKa3bIBAIOT IO COOTBETCTBYIOIIAM
CTaHJapTaM.

O6o3HaueHne BceX pe3b0, KpomMe TPYyOHOW M KOHMYECKHX, BCErJa OTHOCSAT K
Hapy)KHOMY IuaMeTpy pe3bObl. Ero MOXHO HAHOCHTH 1O JIO00MY W3 YKa3aHHBIX
BapuaHToB (puc. 8),r1e 3HaKOM * OTMEUYEHBI JOMYyCKaeMbleé MECTa HaHECEHUS
o6o3nauenwuii (FOCT 2.311-68).

=
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Puc. 8

O06o03HaueHHE OJIHO3aXOHON Pe3bObl ¢ KPYIHBIM IIaroM (puc. 6, a) COCTOUT U3
OYKBEHHBIX U IHU(POBBIX JAHHBIX, COAEPMKAIIMX CBEJIEHUS O TUIE U HOMHHAIBHOM
nuametpe pe3bobl (M 20— meTpuyeckas pe3b0a ¢ KpyIHBIM 111aroM, Hapy>KHbBIN JHaMETP
d=20 mm)./]71s1 pe3bOBI ¢ MEIKUM ImaroM (puc. 6, B) ykasbiBaercs mar pe3ponl (M 8 x 1
— MeTpudecKas pe3bda ¢ MeakuM Imarom P = 1 MM, HapyxkHbiid auamerp d= 8 Mm). ¥V
MHOT03aXOJHBIX pe3b0 (pHuc. 6, T) 0003Ha"aeTcs X0, a mar ¢ OykBoi P oTmedaroT B
ckobkax (M 20 x 3 (P1) — Tpex3axoaHasiMeTpuueckasi pe3bda ¢ MeIKuM 1aroM P =
I MM, Hapy)HBIA nuametp pe3p0bl 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-BBIHOCKA CO CTPEIKOM W
TrOPU30HTANbHOM TONKU. CTpenKky H JIMHUIO-BBIHOCKY NPOBOJAT OT CIUIOLIHOW
OCHOBHOM IWMHUU. B ycrmoBHoe o0003HaueHUE TPYOHON IWIMHIPUYECKON pPe3bObl
BxoauTIaTuHCcKas OykBa G, pasmep B mroiimax (1 mroiimpasen 25,4 mm: 1" = 25.4mm),
COOTBETCTBYIOIIMIA JIMAMETPY YCIOBHOTO Impoxoaa Tpyosl Dy (T.e. BHyTpeHHeMy
auameTpy TpyObl), u kiacc TouHoctd A win B (manpumep, G1-A — pe3bba TpyOHas,
yCIIOBHBIA mpoxon DypaBen 25 MM, T.e. mpumepHo 1", KilacCc TOYHOCTH CpPEIHETro
auameTpa pe3pobl — A).

N3 HecTaHmapTHRIXpE3bO HaWOOJIbIIEE PACIIPOCTPAHEHUE UMEET MPSAMOYTOJIbHAS
pe3bba ¢ kBaapaTHeIM npoduieMm. Takas pe3pOa HE MMEET yCIOBHOTO 00O3HAYEHUS,
MO3TOMY NpU H300pak€HHWU €€ KaK Ha CTEp)KHE, TaK U B OTBEPCTUH HEOOXOIUMO
NOKa3bIBaTh MNPOQMIb pe3bObl U HAHOCUTHh HEOOXOJUMBIE Ui €€ H3TOTOBJICHMS
pa3Mepbl —HApy>KHbIM M BHYTPEHHUH IUAMETphbl pe3bObl, BEIUYMHY IlIara U IIUPHUHY
BITaJIUHEI (puc. 9).
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Bonpocwt ona camonposepxu:

1. ITo xakuM mpu3HAKaM KIaCCUPUITUPYIOTCS PE3bOBI.

2. YcnoBHbIe 0003HaYEHUS PE3bObI

3. OcHOBHBIE TapaMeTPhI Pe3b0bI

4. YrpoiieHHOe n300pakeHrne pe3b00BBIX COCTMHCHHM.

Tema 3.4 Dcku3bl AeTajieil 1 padouune YepTeKHu.

Memoouueckue pekomenoayuu:

B xone uzyuenus qaHHOM TeMbl HEOOXOAMMO YCBOUTh Ha3HAYEHUE ICKU3a U paboyero
yeprexka getanu. [1opsiok v nociaenoBaTeaIbHOCTh UX BBIITOJHEHHUS.

Cooeporcanue mempr: Dopma neranu u ee 3aeMeHTHL. ['paduueckas u TekcroBas
yacTh ueprexa. Hanecenue pasmepoB Ha yepTexe AeTalieid 1 0003HaueHU!
IIEpOX0OBATOCTEN MOBEPXHOCTEH. BhimomHeHue 3cku3a u pabouero yepTexa JeTaim.
Bonpocwt ona camonposepku:

1. Yro Takoe rcku3?

2. Yto Takoe pabouuii uepTex AeTanu?

3. OCHOBBI HAHECEHUA PA3MEPOB HA YEPTEKE ICTAIH.

Tema 3.5 PazbemHblIe 1 Hepa3beMHbIE COCAMHEHMS AeTaJIeH.

Memoouueckue pekomenoayuu:

B xoze n3yueHnus naHHO#M TeMbI HEOOXOAMMO YCBOUTH BHUIBI PA3bEMHBIX
HEpPa3bEMHBIX COCIMHEHUM.

Cooeporcanue mempi: 11InnoHounble, 3y0uaThie(IUTHIIEBBIC) COSAMHEHUS aeTanei. Mx
Ha3HAUYCHUE U yCIIOBHbIE 0003HaueHus1. CBapHbIEe COCTUHEHUS. Y CIOBHBIE 0003HAYCHUS
CBapHBIX IIBOB.

Bonpocwt ona camonposepku:

1. Pa3beMHbI€ cOeTMHEHUS KaKie ObIBAtOT?

2. HepasbeMHbIe cOeTMHEHNS?

Tema 3.6 3y0uarbie nepexayvu.

Memoouueckue pekomenoayuu:

B xoze u3yueHus qaHHOM TeMbl HEOOXOAMMO YCBOUTh KOHCTPYKTHUBHBIE
PA3HOBHJIHOCTH 3y0OUaThIX KOJIEC U UX N300pakeHHE HAa YEPTEKE.

Cooeporcanue memoi: OCHOBHBIE BBl IEpenad. KOHCTpYKTUBHBIE Pa3HOBUIHOCTH
3y04aThIX KoJieC. Y CJIOBHBIC M300PKEHUSI IIMIIMHPUIECKOM, KOHUYECKOU U
YEpBIYHOM IEepEeIayun.

INEPEJAYY 3YBUATHIE HUJIMHAPUYECKUE O61iue TepMuHbI, ONIpeAesiCHUs U
0003HaueHus 7eMeHTOB 3yOuaThix nepeaay ycranasnusaer [[OCT 16530-83. «
Ilepenada — MEXaHHU3M, OCYIIECTBIISIIOLIMI NIEpeady BpalaTeIbHOrO IBYXKECHUS WA
ero npeoOpazoBanue. COBOKYIHOCTb JieTajiel, C MOMOILIbI0 KOTOPBIX MepeaaeTcs
BpalllaTteabHOEe ABMXKEHUE OT OJIHOTO Baja K IpyromMy. ¢ 3ybuaras nepegava —
KMHEeMaTH4eckas napa, ooOpasoBaHHasi 3y04aTbIMU KojecaMu, 3yObsi KOTOPBIX IIPH
MOCJIEIOBATEILHOM COITPUKOCHOBEHUHU MEXAY COOOM NepenaroT 3aJjaHHOE IBUKEHHUE OT
OJIHOTO KoJieca K Apyromy. * 3ybuaToe Koyeco — JieTajab 3youaToil nepenayn B BUIE
JUCKa € 3yObsIMU, BXOJSIIIUMHU B 3allETJICHUE C 3yObsIMU APYTOro Kojieca. B 3anennenuu
JBYX 3y04aThIX KOJIEC OJHO M3 KOJIEC HAa3bIBAETCS IIECTEPHEN (C MEHBIIMM YHCIIOM
3yObeB WM BEAYIEE), APYroe — 3youarsiM KOJIECOM (C OOJIBIITMM YUCIOM 3yObEB WUITH
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BeZioMoe). B 0CHOBY ompeneneHus mapamMeTpoB 3y0UaToro Kojeca MmoJioKeHa
JENMUTENbHAS OKPY>KHOCTD. JleMUTEeThHBIMI OKPYKHOCTSIMU HA3bIBAIOTCS
COTIPUKACAIONTUECS OKPY>KHOCTH Tapbl 3y0UaThIX KOJIEC, KaTAIIUECS OJTHA TI0 IPYTOi
0e3 ckonbxeHus (quametpsl d1 u d2).

Paccrosinre Mex 1y OMHOUMEHHBIMUA TOUYKaMU TIPOMHIIT COCETHNX 3yOheB,
HU3MEPEHHOE TI0 JTyTe MEIUTEIBbHON OKPYKHOCTH, HA3bIBAETCS IIaroM 3ameruieHus (pt).
OTtpe3ku, paBHBIC ATy pt, ACIAT JEIUTEIBHYIO OKPYKHOCTh Ha Z 9acTeH (Z — 9HCIIo
3yObeB KoJieca). JlennTenpHbIN TuaMeTp It 3y04aToro Koyieca Bcerna oauH. Jnmna
JEIUTEILHON OKPYKHOCTH 3yOuaroro koseca: m d = pt z (rae nt = 3,14), oTkyna
JTMaMeTp JeIuTeIbHON oOKpykHOCTH d = (pt / ) z. JIuHeiHas BenMuYuHa, B T pa3
MEHBIIIas [1ara 3aneryICH s, Ha3bIBAeTCsl MOyJIeM H 0003HaudaeTcst OykBoil m. Moyb
— YHUCII0 MUJUTMMETPOB JICIUTEIHHOTO JHaMeTpa, MPUXOoAsieecs Ha ouH 3y0. Moayib
(m ) 1 yucna 3yobeB mecTepHu (z1) u koseca (z2) SBIAAIOTCS OCHOBHBIMU PaCYETHBIMU
napaMeTpamu 3y0daroil mepeaaun. YUncioBbie 3HAUCHUS MOy IeH 3y0UaThIX KOJIeC
onpeaensier OCT 9563-60.

YucnoBsle 3HaYCHUS MOy e 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

Bonpocel ona camonpogepku:

1. [To KOHCTPYKTHUBHBIM Pa3HOBUIHOCTSIM 3y04aThie KoJieca Moipa3IeistoTcs??

2. OcobeHHOCTH 0TOOpaXKEHUS IUIMHAPUIECKOMN Tiepeaaun?

3. OcobeHHOCTH OTOOpaKEHUSI KOHUYECKOH mepeauu?

4. OcobeHHOCTH 0TOOpaKEHUS YEPBSIYHOM TIepenaun’?

Tema 3.7 O0mmue cBeieHUs 00 M3AEJIUAX U COCTABJIEHHE COOPOYHBIX YepTexKel
Memoouueckue pekomenoayuu:

B xose u3yuenus qaHHOM TeMbl HEOOXOAMMO YCBOUTh Ha3HAYEHUE U COJIEPIKaHHE
yepTeka oOIero Bujaa, COOpoyHoOro 4yeprexa.

Cooeporcanue memwi: YepTex 001110 BUAa,cCOOPOUHBIA YEPTEK X HA3HAYEHUE U
cojepkanue. Pazmepsl Ha cOOpouHbIX yepTekax. [lopsiiok BeIOIHEHUS COOPOYHOTO
yepreka. BeimoiHeHne crienu@uKaIny.

CBOPOYHBIN YEPTEX

CoenuHenue aetaiell B COOpPOYHBIC SAUHUIIBI, & 3aTEM B TOTOBOE M3 BBITIOTHACTCS
1o cOOpoYHBIM uepTekam. COOPOUHBIM YEPTEKOM HA3BIBAIOT KOHCTPYKTOPCKHIA
JIOKYMEHT, COJIEp>Kaluii n300pa>keHrne COOPOUHON €MHUIIBI U IPYTHE TaHHbIE,
HE0OX0aMMBbIe JUTsl €€ COOpKH (M3roTOBICHUS ) U KOHTPOJs. CocTaBiieHre COOPOUHBIX
yepTexen JoKHO ObITh yBs3aHo ¢ TpedoBanusiMu ['OCT 2.109-73*. COopouHbIit
YepTexk JOJIKEH coqiepkarh: 1. M3o0paskenust (Buibl) COOPOYHOM €TMHUIIBI, TAIOIINE
MPEICTABJICHUE O KOHCTPYKIINH, PACITIOJIOKEHUU U B3AaMMHOM CBSI3U COCTaBHBIX YacTel,
COCIMHSIEMBIX TI0 TAHHOMY YEPTEKY.

N3o06pakenust Ha cOOpOUHBIX yepTexax BoinonHstores no 'OCT 2.3052008.
N300pakeHus: cCOOPOYHOTO YepTexka HOHKHBI PelllaTh TP 3aJa4M: a) MOKa3bIBATh
B3aMMOCBSI3b COCTaBHBIX YacTeH U3/, 3asBJIICHHBIX B crieliupuKanuu; 0)
obecrnieunBaTh BO3MOXKHOCTb IMPOCTAHOBKHU Ha YePTEKe HEOOXOAUMBIX JIJIs1 COOPOUYHOTO
yepTeka pa3MepoB; B) 00ecrieunBaTh BO3MOKHOCTh MPOCTAHOBKH HOMEPOB MO3UIIUI
BCEX COCTABHBIX YacTeH M37CNHs, 3asBJICHHBIX B crienudukanuu. 2. Pazmepsr. 3.
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Homepa no3unuii cocTaBHbIX 4acTel, BXOASAIMX B uznenue. Kaxnas nerane, Bxoasias
B U3JIeNIKe, JOJDKHA UMETh CBOM HOMep. 4. OCHOBHBIE XapaKTEPUCTUKU U3IEIUS: HaJl
OCHOBHOM HAJIITUCKHIO MOTYT OBITh YKa3aHbI TEXHUYECKHE TPEOOBAHUS, YCIOBHUS.
OTaenpHOTO PacCMOTPEHHUS TPEOYIOT pa3Mepbl Ha COOpOUHOM uepTexe: [abapuTHbIe
(nmuHa, mMprHa U BbIcOTa U3enus). lIpucoequHuTenbHbIE — pa3MeEpbl JIEMEHTOB
neTanei, BXOASIINX B TaHHBIN y3€J1 U He 3aJeCTBOBAHHBIX B JJAHHOM COOpKe
5 YcraHoBouHbIe* — pa3Mephl, IO KOTOPHIM OCYIIECTBIIIETCS MIPUBSI3KA JAHHOTO
U3JIETIUS K OTIOPHOM MOBEPXHOCTU JPYroro cOOPOUYHOTO COCTUHEHUS WU K
byHIaMEHTY MaIlIUHBI
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 faHHOW TeMbl HEOOXOAUMO YCBOUTDH ATAIlbl ICTATHUPOBAHUS
COOPOYHOTO YepTexkKa €AMHUILIbI
Cooeporrcanue memot: Haznauenue u padbota cOopouHoit equnuiibl. Koamndecto
JeTanel, BXOASIIHUX B COOpOUHyIo equHuIly. KolnuecTBo CTaHAApTHBIX JeTaneu, ux
yclI0BHOE n300paxeHue. BoinonHeHue paboyero yeprexa AeTaju.
JIETAJIMPOBAHUE CBOPOYHbBIX YEPTEXEN
JleTanpoBaHuEM Ha3bIBAIOT BBIMOJIHEHUE pa00OUMX YePTEKEN AeTalleld U3Aeus 1o
coopoyHoMy uepTexy. Paboune ueprexu aeraneil — 3To 4epTexu, CoAepKaIIne
M300pakeHus JieTaneil 1 He0OXO0JMMBbIE IaHHbIE JJI U3TOTOBJICHUS K KOHTPOJIA.
[Ipuctymnas x AeTaJIupoBaHUIO0 COOPOYHOTO YepTeka (B JAHHBIX METOAMYECKUX
YKa3aHUSIX PACCMOTPEHO JACTAIUPOBAHUE IPEIOXPAHUTEIHLHOTO KJlanaHa), Hy>KHO ero
MPOYUTATh, IPUJIEPKUBASACH TOM MOCIEAOBATEILHOCTH, KOTOpas Obljia U3JI0’KEHA B
paszaene 2 HaCTOAIIMX METOAUYECKUX YKa3aHUi. BrinoiHEHNE yepTexken geTanen
MPOBOJUTCSA MO onepanusaM. [Ipoliecc neTanupoBaHus MPU 3TOM COCTOUT U3 ABYX
ATanoB: 1) MOArOTOBUTENBHBIN ATal — ysiICHEHUE (DOPMBI J€TaIH, BIOOP TJIABHOTO
M300pakeHHsl, KOJIMYECTBA N300paKEeHUI, MaciTaba yepTexa (onepauuu 1-7,
IPHUBEJICHHBIC Jlaee); 2) COOCTBEHHO BBINIOJHEHHE uepTexka aetanu (omeparuu 8-13).
1-s onepanus. BeiOpaTh neranp, Ajis KOTOPOH OyIeT COCTaBIATHCS PadOUHil YePTEXK,
OTIpeJIeNNB 10 crienu(uKanuyu ee HauMeHoBaHue. HaunmHaTh ciietyeT ¢ BHIOTHEHUS
yepTexxel HanboJiee 3HaUMMBIX JieTaseil. 2-s onepanus. Haiitu Bce nzoOpaxeHus
JIeTaIi Ha COOPOYHOM YEPTEXkKE, YSICHUTh €€ HAPYKHYIO M BHYTPEHHIO (HhopMy U
OTpeNeNTh TrabapuTHBIC pa3Mephl. DTa ornepalus sBiseTcs Hanboee BaxxkHou. [Ipu ee
BBITIOJTHEHUH CIIEYET HOHUMATh, YTO HEJIb3S MPABUJILHO BBIMIOJHUTH YEPTEK AETalH,
MPEBAPUTENLHO HE YSICHUB BU/Ia TIOBEPXHOCTEN, KOTOPHIMH OTPAaHUYEHBI €€ Hapy KHAs
1 BHYTpeHHsIs1 GopMbl. [1o3TOMY TTpH BBITIOTHEHUHU 3TOM omepaliiu He00X0UMMO
MPUACPKUBATHCS CIAEAYIONIECH MMOCIeI0BATETLHOCTH: a) HAWTU BCE M300paKEHUS Ha
cOOpPOYHOM YepTexe, HAaUMHASL C TOTO U300paKeHUs, K KOTOPOMY OTHECEHA MOJIKa C
HOMEPOM MO3ULIUU JaHHOU netanu. [Ipu 3ToM naHHas 1eTaib MBICIIEHHO KaK Obl
BBIJICTISICTCS U3 BCEX OCTabHBIX. [[09TOMY Ha pUCYyHKaX B MpUMEPE JIETATUPOBKHU
M300paKeHUsI COOTBETCTBYIOIIUX JieTajel BbIJIeJIeHbI CIUIONIHON OCHOBHOM JIMHUEH, B
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TO BpeMsl KaK OCTaJbHbIE MOKAa3aHbl TOHKOW; 0) MpeCTaBisis Bce U300paKeHUs IeTalu
Y YYUTHIBAs CIIOCO0 COCMHEHMS €€ C IPYTUMU U3JICTUSIMU, OTIPEIETUThH BUIBI
MMOBEPXHOCTEH, OTPAHUYHUBAIONITNX HAPYKHYIO U BHYTPEHHIOIO ()OPMBI I€TANIN, U HA
OCHOBAHHUHU 3TOTO MPEJICTABUThH €€ KOHCTPYKIIUIO; B) JIETAIIMPOBAHUE
MPEJOXPAHUTEIIBHOTO KJIallaHa CIIETyeT HayaTh C BBIIIOJIHEHHUS YepTEkKa KOpITyca Kak
HanOoJsiee 3HAUUMOM JIeTalId, 3aTEM COCTABUTh YEPTEKU OCTAJbHBIX JIETAJIEH 10 Mepe
yOBIBaHMS MX CTENEHU CI0KHOCTH. [Ipumepsl opopmieHus pabounx deprexeit
JeTaliel, BXOAAIIMX B MPEIOXPaHUTEIbHBIN KJ1allaH, IpuBeaeHsl Ha c. 20, 23, 26, 29,
32, 35. 3-s omepartusi. BeiOpaTh riiaBHOe n3o0paxenue. 4-s1 oneparus. HameTuTs
HE0OX0IMMOE KOJIMYECTBO U300paKeHHM. 5-5 ornepanus. Beiopats maciitad
n3zo0paxkenus no 'OCT 2.302-68. Macmtab /151 BeluepUUBaHUs J€TaId BHIOUPAETCS B
3aBUCUMOCTH OT CJIOKHOCTH €€ (popMbl 1 pazmMepoB. HacTo maciitad yeprexa AeTaiu
HE COBMAJAET ¢ MacITaboM cOOpOYHOro uepTexa. 6-s onepanus. Beiopars mo 'OCT
2.301-68 HeobxoauMbIi (hopMart JucTa Ul YepTeka JaHHOU JieTaau. 7-5 onepariusi.
[IpucTynuTh K MOCTPOSHUIO N300paKEHHI JaHHOW AETaTu TOHKUMU JTHHUSIMH, CTPOTO
coomonas ['OCT 2.305-2008. CaexyeT OTMETHUTB, YTO IJIaBHOE H300paKeHUE
OT/ICJIbHOM JIeTalld MOXKET U HE COBIMAJIATh C PACIIOJNI0KEHUEM ITOM JI€TaIu Ha TJIaBHOM
n300pakeHnun cOOPOUHOro uepTexka. 8- oneparusi. HaHeCTH BEBIHOCHBIE U pa3MepHBIE
muaur B cootBeTcTBUH ¢ ['OCT 2.307-68. 9-1 onepanus. OnpenenuTs Ha cOOPOYHOM
YepTeKe pa3Mephl ICTAIM U MPOCTaBUTh UX Ha yepTexke ¢ yuetom Tpeboanuii [[OCT
2.307-68, 'OCT 872481, 'OCT 6357-81. Pa3zmepsl neranei onpeacsior
HEIOCPE/ICTBEHHO U3MEPEHHUEM T10 YEPTEXKY 3aJaHus C YYETOM MaciiTada
nzobpakenusi. Oco60e BHUMaHUE IPU BIUCHIBAHUU Pa3MEPOB 00paIlaoT Ha
CONPSTaEMBbIE pa3MEpHI, T.€. HA T€ pa3MEPhl COCIUHIEMBIX JI€TalICid, HOMUHAIbHbBIC
3HAUYEHUS KOTOPBIX SBJSIOTCS OJJMHAKOBBIMU. Bo n30exanue ommbok 11enecooopa3Ho
UX BIIMCBIBaTh B MIEPBYIO OUEPE/b, TOCIENOBATEIBHO HA BCEX YEPTEXKAX COMPATAEMBIX
neraneit. Hanpumep, 111 paccMatrpuBaemoit coopku (c. 16) conpsiraeMbIMU SIBIISIFOTCS
pe3b0oBEIe pa3mepsl. 10-s onepanus. Hanectn mrpuxosky coriacHo ['OCT 2.306-68.
11-s onepanus. [IpoBeputh yepTexk, BHECS HEOOXOAUMBIE UCTIpaBiIeHUs. 12-1
onepanus. 3a0JIHUTh OCHOBHYIO HAAMKCh. 13-4 onepanus. 3aKOHUUB YEPTEXK OJHON
JIeTaju, B TOM e MOCIeI0BATEIbHOCTH MPUCTYIHUTH K BHIMOJHEHUIO YEPTEkKA IPyron
JeTau.
Bonpocet ona camonpogepku:

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 qaHHOM 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 camonpoesepku:

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 S.1IIporpamma KOMITIAC. OcHoBHBIe cBeleHUsI M BO3MO:kHOCTH. [lopsimok
U M0CJIe10BaTEeIbHOCTHL padoTsl ¢ cucremoit KOMITAC.

Memoouueckue pexomenoayuu s ycnemHoro ocsoenuss CAITP KOMITAC
HE0OXOIUMOMMETH TPECTaBICHUE 00 oTpakeHue rpaduueckoi nHbopMaIu C
MIOMOIIIBIO CPEJCTB CUCTEMBI.

Cooeporcanue memwr: OcHoBHBIC cBeieHMs 1 Bo3MoxkHOCTH KOMITACa. UnTtepdetic
CUCTEMBI, MTOCJIEI0BATEILHOCTh U MOPSAOK pabOThl C CUCTEMOM.

OcunoBHubie komnonentsl KOMIIAC-3D

OcuoBuble komnoHeHThI KOMIIAC-3D (pa3paboTuuk ¥ pacmnpoCTpaHHUTEb
3A0ACKOH) — coOCTBEHHO CUCTEMA TPEXMEPHOTO TBEPAOTEIHLHOTO MOICIUPOBAHUS,
YepTeKHO-TpadUUECKUIN pEAaKTOp U MOIY/Ib MPOCKTUPOBAHUS CrieluPUKaAIUi.

CucreMa TpPEXMEpPHOTO TBEPAOTEIBHOTO MOJEIMPOBAHUSA MpPEIHA3HAYCHA IS
CO3/IaHMSI TPEXMEPHBIX ACCOIMATUBHBIX MOJIEIEH OTNEIbHBIX JAeTalieil U COOPOYHBIX
€MHUII, COACPKAIINX KAaK OPUTHHAJIbHBIC, TAK U CTAH/IAPTU30BAHHBIE KOHCTPYKTHUBHbIC
anemeHThl. [lapamerpuyeckass TEXHOJOTHS TO3BOJSET OBICTPO TMOIy4YaTh MOJCIH
TUMOBBIX  W3JEJIMA HAa OCHOBE OJHAXIbl  CIPOCKTUPOBAHHOTO  MPOTOTHIA.
MHoOro4YucjaeHHbIEe CEpBUCHBIC (PYHKIMK 00JIETYaIOT pEeleHne BCIIOMOTraTeIbHBIX 3a71a4
MIPOEKTUPOBAHUS ¥ OOCITYKMBAHUSI IPOU3BOJICTRA.

Yeprexno-rpapuueckuii pegakrop (KOMITAC-TPA®UK) npennasHaueH s
aBTOMaTH3allMk  MPOEKTHO-KOHCTPYKTOPCKUX  paboOT B  pa3iIUYHBIX  OTPACIISIX
nearenbHOCTH. OH  MOXKET YCHENIHO HCIOJb30BaTbCd B MAIIMHOCTPOCHUH,
apXUTEKTypEe, CTPOUTEIHCTBE, COCTABIICHUHU IJIAHOB M CXEM — Be3Je, IJie He0OXOIUMO
pa3pabarbiBaTh U BBIMTYCKATh YEPTEKHYIO U TEKCTOBYIO TOKYMEHTAITHIO.

B cucreme KOMITAC-3D wumeeTcsi BO3MOKHOCTh CO3/IaHUSI aCCOIMATHBHBIX
YepTekel TpPEeXMEpHBIX JeTalield. AccolMaTuBHOE H300paxkeHue QopMUpyeTcs B
OoObIYHOM uepTeke. B HeM co3maroTcsi BHIOpAaHHBIE MOJIH30BATENIEM AacCOLMATHBHBIC
BUJIbI U pa3pe3bl (CEUeHUs ) TPEeXMEPHOU AeTanu.Buabsl aBToMaTHYEeCKH pacroiaratoTcs
B IPOEKIIMOHHOW CBs3U. [Ipy HEOOXOMUMOCTH CBSI3b MOXKHO OTKJIIOYUTH — ATO JAET
BO3MOKHOCTh MPOU3BOJILHOTO pa3MEIlleHUs] BUJIOB B udepTexke.Bce BUABI CBSI3aHBI C
MOJICJIbIO: HW3MEHEHUsI B MOJEIM NPUBOASIT K M3MEHEHUIO H300pa)KeHus B
acCOIMaTUBHOM BHJIC.

OcHOBHBIE dJIeMeHThI HHTep(eica

[Tocne BKIIIOYCHHS KOMITBIOTEpA IBOWHBIM INEIYKOM IO SPJIBIKY Ha padouem
crone otkpoiite mporpammy KOMITIAC-3D 10LT.IIporpamma paspaborana mis
orneparnoHHoit cucrembl WIiNdows,mostoMy ee OKHO HUMEET T€ K& O3JICMEHTHI
yhnpaBienus, uto u japyrue Windows-npunoxenus.B  OTKpbIBIIEMCST  OKHE
MOSBSTCA3aroJ10BOK MPOrpaMMHOIr0 OKHa, ctpoka ['1aBHoro menw nu CtanaaprHas
NaHeNb.
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3aro/i0BOK MpOrpaMMHOI0 OKHA

3aro0BOK pacmojioXeH B caMOM BepxHEW dacTu okHa. B Hem oToOpaxkaercs
Ha3BaHUE NMPOrPAMMBbI, HOMEP €€ BEPCUU U UMS TEKYIIETr0 JOKYMEHTA.

I'1aBHOE MeHIO

J Failn  Pepaktop  Bua  Onepay  Cepewc OwkHo  Copaeka  Bufnqoreru

I'1aBHOEe MEeHIO PACIIOJIOKEHO B BEpXHEH YacTH MPOTPAMMHOTO OKHA, Cpa3y Mo
3aroJI0BKOM. B HeM HaxodsATCsl BCE OCHOBHBIE MEHIO CHCTEMBLI. B Ka)KJI0OM M3 MEHIO
XPaHSTCS CBSI3aHHBIE ¢ HUM KOMaH[bl. J[is akTuBammu [JIaBHOTO MEHK0 JOCTaTOYHO
OTKPBITH JTF000€ M3 BXOAAIIMX B HETO MEHIO MPOCTBIM IIEITYKOM MBIIIN HAa €r0 UMEHHU.
Komanael MeHIO 00BEIMHEHBI B TPYIIBI MO0 (PYHKIIMOHAIBHOMY NpHU3HAKYy. [pymmbl
OTJICJICHBI JPYT OT JApyra TOPU3OHTAIIBHBIMH JIUHUAMU. {7151 3aKkpeiTus ['1aBHOTO MeH10
HEO0OXOIMMO HIEIKHYTh MBIIIbI0 B TI0OoM MecTe okHa KOMIIAC-3D BHe MeHro, WiH
Haxath kiapuily <ESC> Ha kiaBuaType, WJIM BBIIOJIHUTH HEOOXOJUMYIO KOMaHIy
MEHIO.

CTaH)IapTHaSI naHeJIb

FONEE e8] s ez

CTaHAapTHaa nNaHeNb pPacrno/sioXeHa B BepXHEeM 4YacTM OKHa CUCTeMbl MNoA
FnaBHbIM MeHI0. Ha 3TON NaHenn HaxoAATCs KHOMKW Bbi30Ba CTAHAAPTHbIX KOMaHA,
onepaumn ¢ panmnamm n obbvekTamum,no3sonsowme obpawartbca K Hambonee yacto
McNonb3yembim Npu paboTte KOMaHAAM.

CocTtaB naHenu yNnpaBJICHUS PA3IMUCH JJIS Pa3HBIX PEXUMOB paOOThl CUCTEMBI.
Kpome Toro, Habop KHOMOK Ha IaHEIW MOXHO HU3MEHHTh C IOMOIIBIO CPEACTB
HACTPOWKHU cUCTeMbl. MHorue Komauisl B CTaHAAPTHOW NaHEJIUIPOTyOINpPOBAHBI
koMmanaamu I'maBHoro Menro. 3amnyck komaHg CTaHIAPTHOM MAHEJIHOCYIIECTBIIACTCS
MIPOCTBHIM LIECITYKOM MBIIIIH.

B crpoke CraHgapTHOM mNaHeJIM HAXMHUTE HA CUMBOJI g 1(50):10)71
koMaHp1Co31aTh U BbIOepuTe, uto Oyaete co3maBaTh. C momompio KOMITAC-3D
MOXHO CO37aBaTh YEPTEXH, (parMeHTbl, TEKCTOBBIC JOKYMEHTHI, CIEIH(PUKALINH,
coopku u nperanu. [lockoibKy CUCTEMa MOJHOCTBHIO TOJJIEPKUBACT BCE TPEOOBAHUS
ECKJ, ueptexx, co3gaBaemblii B KOMIIAC-3D, TmOIHOCTBIO COOTBETCTBYET
CTaHAAPTHOMY JIUCTy YEpPTEKa, COJCPKUT paMKy, OCHOBHYIO HAIIUCh W JIPyTue
TEXHUYECKHEe TpeOOBaHMUS.

[Tocne co3maHmMs HOBOTO WJIM OTKPBITHS YXK€ CYIIECTBYIOIIETO 4YepTeka Ha
dKpaHe MOSABATCS CIACAYIOIINE ITaHEeITH.

ITaneas Buna

|Q & Q| & oeesns -

Lol EHO GG AFEE.
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Ha mnanenu Bmua pacrosioXeHbl KHOINKH, KOTOpBIE IO3BOJIAIOT YIPABIATH
M300paXeHHEeM: U3MEHITh MacuITal, mepeMeIiaTh U BpamaTh U300pakeHnue, U3MEHITh
dbopMy npeacTaBIEeHUS MOJIEIH.

IHaneas Tekyiuee cocrosiHue

[t Fl&0 2 @] 8- L] T 2 v 53eme 2eaeer |

[Tanens Tekyuiee cocTOsIHME HAXOJIUTCS B BEPXHEW YaCTH OKHA Cpa3y HaA
OKHOM J1I0KyMeHTa. COCTaB MaHeIu Pa3IMyueH Ul Pa3HbIX PEXKUMOB paOOThl CHUCTEMBI.
Hanpumep, B pexumax paOOTBI C YEPTEHKOM, ICKHU30M MM (parMEeHTOM Ha Hel
PACIIOJIOKEHBI CPEICTBA YIIPABICHUS KYPCOPOM, CIIOSIMH, IPUBSI3KAMH U T.[I.

KomnakrHass nanein

e TacuraAL G AHEOE5 0 o, @6 .

| e | — | — | p— | p—

[Tanens IMCPCKIIIOUYCHUA I/IHCTp}IMeHTaﬂBHa}I I1aHCJIb

KomnakrHas maHejb HaXOJUTCS B JIEBOM YAaCTU OKHA CUCTEMBI U COCTOUT W3
IHanenu mnepexkovyenuss 1 HMHcTpyMeHTaIbHbIX mnaHedaed. KaxnoW kHomke Ha
Ilanesu mepekJ/JIlOYeHHs] COOTBETCTBYET OJHOMMEHHAs HWHCTPYMEHTAJIbHAs MaHENb.
NucTpyMeHTA/IbHBIE TaHEJIM COJAEpX AT HA0Op KHOIOK, CrPYHNIHUPOBAaHHBIX 10
(yHKUHOHATBEHOMY MpU3HaKy. COCTaB MaHENN 3aBUCUT OT TUIA aKTUBHOTO TOKYMEHTA.

ITanean cBolicTB u Ilanean CIICIMAJTBbHOI0 YIIpaBJICHUA

S| Foms [000 70 ][0 07 JPansl0 0[Ol e T
[ OKPYHHOCTE

(| B

ITanens Bxmanka maHeaw — CBOMNCTB
yIpasJie-
HUS

IIaHneab CBOMCTB CIIYXUT I yIPABJIEHUS IPOLIECCOM BBIOJHEHUS] KOMaHBI.
Ha Helt  pacnonoxkeHbl OJHA  WIA  HECKOJAbkO  3aknagok u  IlaHeasb
cnenuajabHoroynpas/jenus. Ila”egp cnenuajJbHOrO ymNpaBJICeHHUSI HAXOIWUTCS B
BepxHer uim Jiepor yactullanenu cpoiicrtB.Ha Ilanesn cnenuanbHOro ynpap/ieHUs
pPacCIONOKEHBl  KHONKH,C  IOMOLIBIO  KOTOPBIX  BBINOJHSAKOTCA  CIIEHUAJIbHBIC
JAefCcTBUs,TaKe  Kak  BBOJA  OOBEKTa, IMpEepbIBaHHE  TEKyLIeM  KOMaHJbl,
BKJIFOUEHHUEAaBTOMATUYECKOTO co3AaHus oObekTa M T.A.Habop KHOMOK 3aBUCHUT OT
BBIIIOJIHSIEMOM KOMAaHIbI.

Crtpoka coolmeHui

CTpoka coo01eHuii pacrnojaraeTcs B HUKHEH 4acTH MPOTPaMMHOrO OKHa. B
HEW TOSBISIIOTCS pa3JIMUHbIE COOOIIEHUS W 3alpOChl CUCTEMBI. DTO MOXET ObITh:
KpaTtkasg HH(pOpMaIus O TOM DJIEMEHTE JKpaHa, K KOTOpPOMY IOJABEIEH Kypcop;
COOOIIIEHHE O TOM, BBOJIa KAKMX JAaHHBIX 0XKHUJAET CUCTEMa B JaHHBI MOMEHT; KpaTKasi
nH(popMaIus 1Mo TEKyIeMy ACHCTBUIO, BHITIOIHIEMOMY CUCTEMOM.
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BuumarenbHo crnenure 3a cocTossHueM CTpPOKH €000IIeHHil. DTO MOMOXET
MPaBUJILHO PEarnpoBaTh Ha 3aMPOCHI U COOOIIECHUSI CUCTEMBI U U30€kKaTh OIMTUOOK MPHU
BBINOJIHEHUHU TIOCTPOCHUM.

[Ipyu mocTpoeHWM TpPEXMEPHBIX MoOJeJIed B OKHE JOKYMEHTa KpoMe
MEPEYHCICHHBIX 3JIEMEHTOB YIPABJICHHUS HAXOMUTCSA Takke JlepeBo Mojesi, OHO
pacrojaraercs B JISBOM BEPXHEM YTIIy OKHA.

depeBo Mmoaeu

JlepeBo Mojaeau — dTO Tpaduyeckoe TNpeacTaBiIeHHe Habopa OOBEKTOB,
coctapisitoux Mojenb. KopHeBoit oOwekT [lepeBa— cama mopenb. [ImkTorpamMmel
O00BEKTOB aBTOMATHUECKH BO3HUKAIOT B JlepeBe Mojenu cpasy IMocie CO3IaHusl 3TUX
o0BekTOB B Mozaenu. B okHe JlepeBa oToOpakaeTcss MO0 TIOCIEIOBATEIHHOCTH
MOCTPOCHHS MOoAeNH (clieBa), MO0 ee cTpykTypa (cmpara). CriocoboM mpeacTaBiIeHUs
uHDOpMAITUH MOXXHO VYIPABISITH C TOMOIIBI0 KHOMKA OTOOpakeHHE CTPYKTYPHI
monenu Ha [lanenu ynpaBiaenus /lepeBa moaesin.

Kypcop u ynpasjieHue um

Kypcop— 310 rnaBubiii uactpyMeHt nipu padote ¢ KOMITAC-3D. C nomorisio
Kypcopa IOJIb30BaTEIb BbI3BIBAET KOMAaH/Ibl, BEIUEPUUBAET U PEAAKTUPYET Pa3INUHbIE
OOBEKTBHI, YKa3bIBAET TOYKH M BBIMOJHAET MHOXKECTBO JAPYTrUx AeicTBUNA.OCHOBHOMN
crnoco0 yINpaBlE€HUsT KypcopoM - 3TO €ro mnepemMenieHue Mbimbio.llpu padore ¢
NOKYMEHTAMU-MOJEISIMU  [IEPEMEIIECHUE Kypcopa BO3MOXKHO TOJBKO MBIIIbIO.B
3aBUCUMOCTH OT TOT'0, KAKOE JEHCTBUE BBIMOJIHAETCS B CUCTEME, U3MEHSETCS] BHEIIHUN
BUJl Kypcopa (CTpesKa, MEepeKpecThe, BOIMPOCHUTENIbHBIA 3HAaK CO CTPENKOM U T.A.).
dopMa u pazMep Kypcopa MOTYT ObITb HACTPOEHBI MOJb30BATEIEM C IOMOIIBIO
komanabl CepBuc - [lapamertpsl - Cucrema - I'paduueckuii penakrop - Kypcop.

Cnpasounas cucrema KOMIIAC

[Ipy BO3HUKHOBEHMM 3aTPYJHUTEJIbHBIX CHUTyallMii BO BpeMsi palbOThl C
KOMITAC M0HO OBICTPO MOJTYYUTh HEOOXOIUMYIO CIIpaBOYHYI0 MHpopManuto. Jljis
ATOro paszpaboTaHa CHpaBOYHAS CHCTEMa, KOTOpas COJEPKUT CBEICHUS O KOMaHIax
MEHIO W  TMaHeNsAX  KHOMOK,  KJIaBUATypHBIX  KOMOWHAIMSAX,  THUIOBBIX
MOCJIEA0BATEIbHOCTSX BBIIIOJIHEHUS PA3JIMYHbIX OMEpPALNi U T.1I.

Bonpocwt onsa camonpoeepku:
1. Unurepdetic mporpamMmsl.
2. Paboumne MHCTPYMEHTHI CUCTEMBI.
3. Topsmox co3manus rpaduyeckoit Moaey.
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