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TEMbI moayna «KomnbroTtepHasa rpadpuka. HepyeHue»

5 knacc, 8 YyacosB

[padpuyeckasa nHdpopmaumsa. Buabl n obnactn npuMeHeHns
OcHoBbl rpadmnyeckon rpamoTbl. [padunyeckme matepmanbsl U UHCTPYMEHTHI.
Tunbl rpadonyecknx N3obpaxxeHun.
OCHOBHbIE 3fIEMEHTbI rpanyeckmx n3odpaxxeHnn.
[MpaBuna nocTpoeHua yeptexen. HYteHne yeprexa.
Mwup npodoeccumn

Ha TAKHX UepTeXaX OTCYTCTBOBANH pag-
Mepw, HO MacmTab coGmiofancss. Ha pm-
cynxe B.3 nokasam mnpoekT Kopabs, B
POEKTHDOBAHMH W IOCTDOKE KOTOPOTO
npummMan yuacrme maps Iérp I.
Vecomepmencreosanne uepresxeli npomc-
XOMWIO ¢ pasBETHeM TexHMKH. ITpOEKTH

HOBHIX MAIIHE Goee

o-
Ka3aTh YCTPOMCTBO W NHEINI MX PaGOTEL.
Boasmoii METepec NpEICTABNTIOT UepTeXH
pyccmx maobperateneit: E.A. m M. E. Ue-
PeNaHOBEIX (OTHA H CHIHA), CKOHCTPYHPO-
Basmmx mepsmii B Poccmm  mapomos,
M. U. Toraysosa — maobperarens mapo-
ol Mammummi, A.®. Mosajickoro, cnpoek-

THposasmero mepsik B Mupe camonér, Pwc. B.2. Cropoesas Gamss
"~ cepréx

A.K. Haprosa — maoGperarens Tokaproro I MOCT, cBepXy

cranxa. K mauany XIX nexa ueprexcs mpa- X VIl BeKa ¢ COBMemEHHLIME

06pem IPaKTHYECKH COBPEMEHHHIH BHA. s {mo/aaTepRATaLS emER

P

)

Téx — T0 JOKYMenT,
rpaguieckoe m3obpaxkemme OOBeKTA HA

Tpe6o-

BaEMS W Ap.) ANA K ero
AR # pemorTa.

@)

Puc. B.3. Uepréx Kopablis He COAEPHT Pa3MepoB, HO BHIIOTHEH B MACHITabe

(0 Matepnazan xuura B.B. Bytacosa «Crpoutensioe wepderies)

TIpH BTOAHEHNN WEpTeXa TOANIHEM BCEX THUIOB AWHWA 3JABHCAT OT
TOMMEM OCHOBHOH TONCTONl AMHEN s, NOSTOMY Aajee GyfeM AaBaTh MX B
nPONOPUKN OF §.

Crromman Towkan awmwa (pie. 1.12)

Canommnan
R

Puc. 1.12. PaaMepiie i BHHOCHE NN HA YepTese SMNOTHONA CHLIOMHOR
Tomxoil ammeR

Hasnavenue: aan P BINOCHLIX,
AMEME © AN8 BCNOMOTATEALHAIX TNOCTPOSHIH.
Mapasempu: Tonmmna mumn — 5/2...8/3 [ cpeanere 0,3 wu).

3. Wlrpuxonan awmmn (pic. 1.18)

.E' L

|- Mirprexoman

Puc. 1.13. aana (a) W eé

&a ueprexce (0)

Hasnavenue: Wio6paxaer HOBWIMAe KOHTYDM NpeAMETS.
Mapaxempw: Tonmusa awwwn — s/2...5/3 [8 cpeanes 0,5 mul;
anuma mTpExa — 5

paccTOsHNe MexAY WTpHXAMH — 1..2 M.
4. Wrpuxnymerupuan s (pic. 1.14)
ocn y Reraneft,
OCH_BpAIENIH, NEHTPOBLe AHHMN OKPYRHOCTeH.

Hapasempu: Tonupmsa Twams — s,
Anuma wrpuxa — 156 sm;
PACCTORHINE MeMAY WITPHXAME — 5 .

3 [8 cpemsex 0,5 wx];

ABBI'AEXK
3UKAMH
OIPCTY

OX LY b b
ll.l"b3|05] Wm%ymm

Puc. 1.17. Mpngra: a — it paTyp . o
6 #

TIpH BLTOAHEHNN HepTexel «BPYUNYIO» NYKNO YMETh NHCATH HepTéx-
HuM mpudroM. Hauepramme Gyxs m mudp ueprémsEOro mpudra periaMes-
Tupyeres FOCTom.
Veranomaenss caexyiompte Tunm mrsgra (puc. 1.18):
THD A Ges WAKAOMA yaxull;
— Tun A c maknomom 75%
THn B Ges masxiona;
— Tun B ¢ maxaomom 75%

YepméxHwl wpupm muna A Be3 HaknoHa
Yepmexuut wpugm muna A C HAKAOHOM
YepméxHwl wpupm muna b de3 HaknoHa
Yepméxupiy wpu@m muna b C HaKAOHOM
Puc. 1.18. Tunw mpupra

HamGosee IHPOKO WCMONBIYeTeR Ueprémmidl mpdr Tuma B ¢ makio
ou 75"

TOCyASPCTRERRLI CTANASPT YOTAHAR
AMBaeT napaMerpu mpura: BicoTy,
WHpREY W TonmRY RERA (pc. 1.19).

Pasyep mpupra — 910 Bemmumna,
paBRAS BuicoTe A nponuckwx (3azias
Ocwosawe  yaqx) Oyxe B MuwitmMerpax. (Bsicora

CTPOKE Gykmi WAMEPAETCH NepeHANKYASPHO

K OCHOBAHMIO CTDOKI.)

¥ Paaweps: (sowepd) mpmdros: 1,8

S (e PeKOMERAYeTCH, WO KomycKaeres);
2,5: 3,5: 6: 7; 10; 14; 20; 28; 40.

Puc. 1.19. Tlapamerp mpugra

Bremmsa pawica
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Puc. 1.3. PasMepEl DAMKH HepTea § OCHOBHOA HAALHCH

PasMeps u coepiamie rpad OCHONRON HAANHCH YCTAHOBIEHEL CTARAGD-
Tom (puc. 1

=t
e
o
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E Pl | ® (C::)r:ﬂijé)m@:
o oo

Karugadar oo

n )

Puc. 1.4. Ilpmiop QaoTmemia rpa oCIomoit magmier: 1 — mamMenosaie
mpems; 2 3 — Tetam
IO CTAEAADTY; 4 — CBeJIeHHR 00 MIrOTOBHTENe UEPTeXa; 5 — JTHTEDA JIOKY-
MEHTA; 6 — NODSNKOBEL HOMeD JHCTA; 7 — MACCA M3LeNMA B KIUIOTPAMMAX;
& — MaCIITaG; 9 — OOliee KO.NNVECTEO JHCTOR JOKYMERTA

B yueSHLX NelsX IPeAYCMOTPEHA yueOHAs OcHOREAS Maxmucs (pEe. 1.5
u 1.6).

NMPOCBENIEHMUE

OCHOBAHO B 1930

Ci CO3ZAT TEeXHOJOTHHE IIDOEK-
THDOBAHMS HA KoMURMOTepe, HaskBaemie CAD (Computer-Aided Design).
TakHe TeXHOIOFHE pea mporece or
H7eH K OGBEMHOR MOJETH W OT MOZeNH K ww

u uepreskam. A KIAcCHUECKMe TNPHEME UEDUEHHS NDPAMEHAIT B TBODUE-
CKHX CHTYANMAX OPH BHIONHEHHH 3CKH30B, UePTexeH, TeXHHUECKHX DH-
cynkos. Komneiotep me Tombko sa Bee py-
THHSEIC, HETHOpUCCKEE ONEPAIN, HO W NOMOTET R THOPYecThe, NpeATaras
CpeicTBa, HENOCTYNHEIE INA PYUYHOTO Py
pOTPAMMEI OTedecTReHHOR rpynnm koMmammi ACKOH KOMIIAC-3D mo-
3BOJAIT COSAABATH MOJENH HSJeanii, NPOHSBOAHTE DPACUSTE, BEINOJHATE
uepTesk O0HEKTOB, OGECHEUHBATH TeX

erea (pue. 2.1).

z280
@ 1me

Puc. 2.1. Teopermueckuii ueprés Jynoxoda-1, COBAHHEI METONOM KOMIbIO-
TEPHOr0 UepUeHHHA (ms apxusa . E. Tuxouosa-Byrposa)

Bux csepxy
* (11auozas upoexis)

*

Bag cauay
—_—

Puc. 2.2. 3D-mofieh OpOHTANBHOR ABHAIMOHHO-KOCMIUECKOH cucTeMEl Cnupats
(mo buran.ru, B.

3TO WHTEPECHO! Cuctema Crvpans COCTOMT M3 rUNep3syKoBOFO CaMo-
NéTa-pasroHMKa, KOTOPLIM AONXeH Gbin BLIBOANTE B KOCMOC OpGMTanbHLI
camonér ¢ 4D

HOM Tonnmae (npoext 1966 r)
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NMPOCBENIEHMUE

TEMbI moayna «KomnbroTtepHasa rpadpuka. HepyeHue»

6 Khacc, 8 YyacoB

Co3naHne npoekTHoW aokyMeHTaumn. OcHOBbI BbiNONHEHUA YepTexen. CtangapThl

oopMNeHus.

[ToHATUE O rpadpmnyeckomM pegakTope, KOMNbLITEPHOM rpadoumKe.

HCTpYyMeHTbI AN COo34aHnA U pedakTUpOoBaHUA TeKCTa B rpapuyeckomM peLakTope.
CosgaHue neyaTtHoW NPoayKuum B rpadoMvyeckomMm pedaktope.

Mwup npodoeccuun

JloxymerTs: KOMITAC-3D LT BhBoasiTcs Ha MeYaTh TOIBKO HOCTe Mped-
Pann — I, u (oTKpEI-
BAaeTCA OKHO MADAMETDOB mewaTn) — 3adamb napamempyi (IOTHOCTBIO HIH
YACTHYHO, MacmTab meuaTw).
®ana — Ievams (mpu stom BRmoOusetcs oxEo Macmep newamu) —
Jlaree BhmOMHAIOTCS ero pexoMenfanun — I'omogo. Mactep meuaru moaso-
NfeT mevyaTaTh Bech AOKYMEHT HJIH ero 4YacTh, M3MEHATh MacmTab AOKY-
merra. Ha pucysxe 2.6 mpumeném Macmrra6 0,920.

§ 2. NouaTne o craHpapTax

Cramgaprar ECKJl — 9To ToCYABPCTBEHHEIS CTAHAAPTHI, KOTOPHE YCTAHas-
JHBAOT eJHHEIe [PABHIA BEINOJHEHHS H O(OPMICHHS KOHCTPYKTOPCKHX
AOKYMeRTOB Ha HafenHe.

K » M orHocET Tpady y
ayAMOBHGYATLHEIC (MYMLTHMEAIHLE) B WHLE AOKYMEHTE, VCTAHOBIGEHI

§ 12. UnTepdeiic nokymeHTta Yepréx

®opmar Ad

¢ Aoky Tepménc. Komas;

nanenei,

wesio Bud — Ilareau uncmpymermoe.

Vmpasaemse oxiox Crcrens:

(2l e examr b B S ey o O Gyw

Yapax e oxBom AokySTa
X
[ ——

0BG = AR e AT A A oe ] % W FE
crangaprams ECKJI. Omi cofepwkar mHQODMAINMIO 00 Hafedil, HeoDXOL:- FITmeT: T Y TR - e
____ECE Myl A1 ero m na — 1
IDHSMKIM, SKCITYATAIHH, DEMOHTA (MOJSPHM3ATMH) W YTHIM3ATMH. L| Tanear
Jlemany — wuapenme, Bes D onepa- flexymse cocrommie
it
Céop wepmén HBeNNA, COCTOAMETO U3
ABYX W GoNee jmerameii, a TAKKE NOACHEHWS MO WX COOPKE.
Tocyapernenmste crangaprii (TOCT) 0GfGaTENBHE! A5 BCeX UpEALPHA-
THi B oTHenbHRX auI. HecoSmogenme TOCToB mpecienyerca Io 3aKOHY. i
K r HOM: Y cBO# HOMEp © o & 4 l’na;:lcpwl
HEIM rofa ero per (pue. 1.1). Lol '
O/ P ) Puc. 3.2. TloBepxHOCTH DHJIOTHPYEeMOro OpGHTANLHOrO camosiéra Mwuozoye.e-
P —— = eoil aeuayuoHHo-kKocmuveckol cucmemst (MAKC) DOKpEITA TepMO3AaNIHTHOMN
! Bnepesie B Hawel CTpaHe CTAaHAAPTH HA “epTeXH | 5 -
6uima BBeAeHE B 1928 ropy Mop HadsaHuem <UepTexn AR BOSX BMAOE L,- MeTaLJIOKepaMHYeCcKOll ILTHTKOH (mo martepuanam space.hobby.ru, B. Jlykamesuu)
MalLMHOCTPOBHMSI» . sl T Msavea
i \
| 9TO MUHTEPECHO! [llpoext MAKC paspabateiBanca B 1980-e . [lpea-
TOCT 2.109.78 craBnaeT coGoli ABYXCTYNEHYaTbli KOMMAEKC BO3AYLWHOro cTapTa, Ha KOTo-
myn.pmxmmmam;‘ I TR - pOM ycTaHaenuBaeTcs opbuTanbHbll CaMONET B nunoTupyemMom wunm Gecnu-
2 ~ npwaagnexcocTs x cepun ECKIL = T NIOTHOM BapwaHTe W rPY30BO KOHTEWHEP C BHELWHWUM TOMAMBHLIM Gakom,
INGCMUH!
rpymma f Tanoan ocnere (11 L] 3amnoNHeHHbIM KPUOTEeHHBIMM KOMMNoHeHTamy Tonnuea. Ha BcemupHom cano-
YoMV 10101 [RERARORLTR nomep 3 Toymne T = | o He u306peTeHui, Hay4yHbiX VCCNepoBaHWi U uHHOBauuh «Bpioccens-Sspu-
Tonpovcese 1 i i Ton cranzapra i xa-94» nporpamma MAKC nonyiuna 3on0Tyio Megans (C otnuuvem).
| =T Puc. 1.1, Ilpmsep s (Mo matepwanam hitps.//go.prosv.ru/DfDweq)
H 0 COU 1P 9 cremy ECKII, — IOCT 2.100-73 «Efusas cucreMa KOECTDYKTOpCKof AOKyMex-
2 Tanuu. OCHOBHEle TPeGOBAHHS K UePTEXAM»

OCHOBAHO B 1930
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NMPOCBENIEHMUE

DCHOBAHO B 1920

TEMbI moayna «KomnbroTtepHasa rpadpuka. HepyeHue»

/ Knhacc, 8 YyacoB

KoHcTpykTOopckas gokymeHTauus. ECKLA. NOCT.

COOpPOYHbIN YePTEX.

Cucrtema aBTOMaTM3NPOBAHHOIO NPOEKTUPOBAHUSL.

[padmnyeckne mogenun. KonnyectBeHHasi U Ka4eCTBEHHAS OLIEHKA.
Mwup npodoeccuun

n [ T— COopouNslit weprdx Qa8 9YTeHHMN NDeJCTARTEH Ha pucyHke 10.29. Hay-
uuTe COODOYHHIN 4ePTéM W CHCHH(WKAIHMI0 HIJGTHS, NOKASAHEYI HA
TaGmaua 2 pucyEke 10.30. OTBeThTe HA HOHTPOALHLIS BONPOCH H BEINOJNHHTE 3Zaja-

Oci THNL HHe 46.

Oxso Hugopuams

«f
Hasepenus xuomxa —q

HaMepoBRS HAHOLE — Puc. 9.12. Jlysoxoa ® mcnmrateasnom mexe BHHUTM

Paccrosme # yrox —g3
_é( ato OcHOBHBIM Paap: waccn w9
Aazza pebpa —11 —_ CUCTEM ynpasneHus UMM Gbin 8 CCCP M [0 HACTOSILArO BPEMEHW OCTadT-
Maomams —i3) cs B Poccum Hay wHCTHTYT MatumHo-
— CTpOeHus. Hakonnew OGLWMPHLI ONBT B OGRACTM COANAHMA TPAHCMIOPTa NO-
MIIX wopers L " e
Mngopmarues —2 1 Ha nnaKe BuOMHbI
06 ofexTe M CUCTEMBI TPYGONPOROAOR AN MCTIBITAHMIA YHOXONA.
&) (Mo marepuanam BHUUTM. N. Cotones)
&
(=4}
PrrE— § 43. Kunematuyeckas onepauus
- $opmoobGpazoraHus
2 BT T AAS CAMOTO HIMPOKOTO Kpyra
8% noTpeOHTeNeH B OMTY M TeXHHKe: DACHpefeleHHe BOJH B OMe, TOILIHBA
¢ ’ B aBTOMOOWJIE, BOIAYXA B cHeTemax o
; TpyGonposoxau. Kompurypamus

& B T s e gy i e r ———
B eI & e

, OLBaeT BechMa CI0XHOH. COSMaHMe Mofenefl TPyOONPOBOAOB, ADYTHX KOH-
e 5 K

CTPYKIH MOXHO

eckas Gopmur 3a-

B TOM, uTO ¢uzypa-acku3 mepeMemaerca BAOTL

pa ( ) ® oOpasyer moBepx-

BocTe. Komania KueMamu4ecxas onepayus AOCTYIHA, 6CIH B MORGTH

ecTL OfMH 3cKu3d. Bullenemue (uzypei-3cKu3a Tepej BLIZOBOM KOMAHIR He
ofsizaTentHo.

Puc. 6.18. Manem Hameperuia (3D) n wmbopmammonnoe oxro MIX

Puc. 10.20. Ueprim zam wTerms  AeTATEpoRSEEE m



TEMbI moayna «KomnbroTtepHasa rpadpuka. HepyeHue»

8 Knacc, 4 4yaca

[MporpammHoe obecneyeHne ang co3gaHns Mogenenm oObEKTOB N UX YepTeEXen
[eomeTpuyeckmne NpUMUTUBLI
CosgaHue, pegaktmpoBaHme 1 TpaHcdopmMaumsa rpanyecknx 00bLEKTOB
CnoxHble 3D-moaenu

[epeBo moaenu
Mwup npodoeccumn

QO NpakTnyeckas paGora 1
Ieav. Bsezenne » paSory c nporpassoit KOMIIAC-3D LT.
Jadaxu. Brawsemso Cucmexs, cosuane R coxjanex Nskyukaros,
Tepmin,

re  coananue

Bunoxmnre samyck Cucmesw. Coaxafite WomA RoKyMem
®aia — Cosdams — Hepméx — OK. Orrpumaercs okzo KOMIIAC-3D
LT V12 — [Yeprén BE3 MMEHH — Cucremusii mux, coxepxamee dop-
Mat Ad ¢ pamxoil Ockoanoll wadnucu.

it MagnucH W obrexra

Veemwusre pasmep dopmara Tax, wrobM pama Ocnosol HaOnucu IaE
Mana 10 mupuue mecs skpas, K ero

KoMARZS (uan Ipubausums/omdaaums) n Coeusyme. Jlas

BBejenus Texcra B sveliki OCHOSNOU GONUCU HYXHO €6 AKTHBMDOBATS
ARONMM MLTKM WAN uepea Mewio Bemaexa: Bemasxa - OchooMas Had.
nuce — maku. B suefiax NOSBATCH: NYHKTHPHAS NHENA O BIETEHIS,
TexcTonsh kypoop: omipomoTos: Haness coolicms Ans BLOODA NADAMETPOB
rexcra w Ilan
nadnuce no aepnuy (puc. 2.10).

2

Bk @ il e £ 3615 0
A3 3AA ¢ A TERLO SR LE LD IE 9 In

S9KoMVI0_101
[ paguseckue T

Puc. 2.10. Vsemmenme u sanoxmemme Ocxoenod Kadnucu

[ XOMnAC-Tpaguex

QQ 3anava 3

Coagaiire maobpacenne [TAMUKOREYRAR 366300 TIO ONMCANHOR OKPYMHOCTH
Auaserpos 120 mx. Bunoswwre saausky userom ¢ wmuramgmelt ofuima no
ofipasuy (puc. 3.14).

Pacutupennwil aran peusens

1) Coagars goxyment Ppazsenm W COXPANNTSL ¢ WMeHeM Seesda.

2

2) Hoctponrs, sep-
5.

3) Bumcars  ameaxy  WHCTpyMenvom Henpepuensi 6800  ofvexmos
(puc. 3.12).

4) Yaaruvs ImmEme AHEER HHcTpyMeETOM Veews kpusyw (pic. 3.13).
Ecan ya. 7o awmmee, oGpaTHTeCh K KHOUKe Omxena no-
cacOniso defmaus mA CmaNOGPRKOR MaNeX’ X OTMERNTS Besophos
ReficTame — OOkosum» uaofpaxenie.

5) TlocTpONTS, Zyul ¥ QONOYI> OKPYMNOCTL.

R2OHOM N

SBSO A AL

i
5

Puc. 3.12. Hucryyuenr Henpepuanui 6a0d ofuexmos W mocTpoeuss maTa:
Kouewnoil saeax

Npwanaxu n pepsrrwponame oovexta R

Puc. 3.13. TIATHKOROUHRS IBOGIA, BUNCAHNAS § TATHYTOAWIONG, HA QONS KPYTa:
MAACH (GaNTOM (ONONOR OKPYANOCTH ()i HPIMEHENA HITPHXORKN PAMATLING
Tlotexss, Oreuecrsesmoli sous | crenemw, Kpacuoi

3Tto Mepsos i B
o 8 rocyaspcrsax Uymeps & Mexgypesse 33 3000 ner fo . 3. 3seasa
B B0GHHOM CWMBOMWKE CHadana DPAHLYICKDR PECTYBNMIN. @ NOTOM W &
APYMX CTPANSX CUMBOTKINPOBANG GOTa BOAWM Mapca, Nno NpeAaHO
POMVBLIGrOCH W3 /WTMW, KOTOPAS MATOMMNA®T NATMKONGWHYIO 3JBOITY.
B 1935 r. Cnaccxyio Gatumio Mockoeckoro Kpewns yeewsana 386303, yxpa-
WeKHAR CamOLBETaMM, @ B 1942 ©. GOPMY 389 NPUHWMAST MHOHSPCKHA
anavor. Bucwid soewi opew CCCP, yspexadwnuii 8 Hosops 1043 r
«MoGepa», xax W Apyrve Warpansl Benwukoi OTewecTBewwOM BoMHb, MMeeT
BOPMY IRTIONOUNOR 86

(Mo MaTepwansu ATpS.//go. prosv.ry/omGRYY)

a o
5.2. Tpixsepie Moaen, coaxanie 8 KOMIIAC-3D LT: a — Onopa;
— Ipusxa

324. Wurepdeiic okna ferans

Yndme osexn 3 KOMIIAC-3D LT cossiorest 8 oxme Jemaas, pabora
| KOTOpON RAWMHAETCH © CO3FMHNA AOKyMemTa Jemats: Pata — Cosdams
+ Jemas» — OK. Orepusaercs OKHO, B 3AFOAOBKe KOTOPOrO HANNCAHO
{emaxe BES HMEHH. Coxpaunre sokywment, mas emy MM, ero wan
ONRNTCH B CYPOK® DATOJONKA, MAUDMMep: Palx —» Coxpanums -+
lusundp - OK.

dxwo Qorane
Increma or-
Picmieecn G 7l st s 8. ST ABincevm, 'eaemoe mewws = Smsass
‘mpastemus Cucmewo@ W OKHON DACIOAOKEHH TOPHIOHTATHHO BBODXY
weia. Tlagenn Cmandapmuas, Bud w Texyujee COCMOSNUE DACHOAOKNL
ton I'sasunx xenw. Cocran Komnaxmuol nawesu w Ilamesu uncmpy
eenmos wamensercs, n Ilaness cooUcma OTKDMBARTCS TOAWKO HPH +MIs-
‘oM» uMCTPYMene. [Toxe MOJEAU UPEAMAINUCNO AAS COATAMMNS MOTEN W
‘onepwkHT cHcTeMy 3D-X0OPAMHAT B OKHO [epeac xodeau. Cmpoka cooluie
wa ofpasnser okHO Jemain cHE3Y.

SMETeMBI KOOPAHNAT W NROCKOCTERH

Ipéxmepuan encrema koopaumat Mojean XYZ CAVMHT A1 UPUBAIKH MO-
max (pipmtybSiimmsaaercs cassannod cucmenca koopduiian (CCK)

usemosyn Ocs X
TCS KPACHWM UBETOM; OCh ¥ — JeIéHLIM UBeTOM; OCh Z — CHHNM, Ha
passerns ocei me Cuctema ke

BASAHHAR C MOJEIRIO, YCAOBHO MIOODAXEHA B BHAE WBETHRX BOATYIIHMX
tpaMoyronsamkos: XY — CHEMME AWERSMH, YZ — wpacamME, XZ —

DCHOBAHO B 1920

OxkHo fepeso mogenn

B oxHe [Jemaab cleBa HAXOAWTCHA CIeNHaJbHOe OKHO [Jepeso modenu, B
KOTOpOM B ()OpMe CINCKA ICKU306 U Onepayuli oTobpaskaeTcs MpOIecc Mo-
menupoBaEua (puc. 5.4).

Hepeso modenu HAXORUTCA BHYTPH OKHA Jlemaab W AKTHBHIHDYETCH
uepes: I'naeénoe menro — Bud — Iepeso modenu. OkHO uMeeT 3azo060kK,
B KOTODOM HAXOAATCH JIBe KHONKH YOpaBIeHHA: 3akpvimbv B Dukcayus.
Eciu ImMEIKHYTH JKM [0 KHONKe PuKcayui, OKHO CBOpAUHMBAETCH K JIEBOH
rpaEune. YroOhl BEepHYTh NaHedb HA BKPaH, CJIEAYET MOABECTH Kypcop-
CTPeJIKy B BEDPTHKAJBLHYIO CTPOKY 3ar0JIOBKA, OKHO J[epeso modenu BHIILIEI-
BeT HA OKpPaH — IIJKM 00 KOJOKOJIBYHKY-THKTOrpamMme Pukcayus

B o e e ovcus Cpee Ono Urens

2t M6 ¢ fio N Bt
]

OTKPBITE MEHIO [[BET

Puc. 5.4. Ox=so /[epeeo modeau u BeIGOop Ceoitcme momenn Onopa yzoaxoeas

NMPOCBENIEHMUE

99
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NMPOCBENIEHMUE

DCHOBAHO B 1920

TEMbI moayna «KomnbroTtepHasa rpadpuka. HepyeHue»

9 knacc, 4 yaca

CATIP gns noarotoBKM NpoeKkTa n3genus.

OdopmneHne KOHCTPYKTOPCKOW AOKYyMEHTaLNN

YCNOBHOCTU 1 yNpoLleHNst Ha YepTexe. CosaaHmne npeseHTaumu.
Mwup npodoeccumn

COH0pouHbLIe YepTexW B NpoekTe m
CosjjaTh 4eprém, HAHeCTH

BHJA C NOJNOBHHOM paspesa. ITonyuuTcs 4Yepréx, AHANOMHYHEIA OpeACTaB- Dﬁ-CIDCHHHE YopTaXH DEEbﬁOEHK mQﬂ“HEH“ﬁ m

JNeHHOMY Ha pHcyHKe 10.37.

AexopaTusoe Monenuposakue : 3 20 (Ha KOHCTP! No NPoeKTy)
11 P MOKHO CO3[aTh AEKO-
paTHBHYI0 KOMIOSHIHIO (puc. 10.39). KomTyp Bass cosnaéres Kpusod Be- Hawenodoae Ko Mpurevane B BameM NpOEKTe eCT: JJEMEHTH KOPHYCHHIX KOHCTPYKnuit. Brimommure

3ve B IUIOCKOCTH ZY, OCh BpameHuss — Z.

OcKH3 cTeeNLKa NEPBOrO IBETKA Takke cospgadéress Kpusoil Besee B IUI0-
cxoct ZY — IT Buide HA 2 Mm;
Touxas cmeuxa — CpefHSs JMHHS Ha paccTosHMe 2 MM. [Mosyumres cre-
OenéK KBAJPATHOIO ceueHMsl — [IPHMEHMTEL CKDyrienme pédep Ha 0,5 mMm.

YepTeKH STHX KOHCTDYKIMII HMIH COCTABLTE SCKHIEI C HAHECOHHEM pasMe-
poB. CoororpagupyiiTe ¥ BCTAaBLTe MX B AoKymenT Word, IO 9THM JAOKY-
lemoy MEHTAM BHl Oy/leTe MOJeJIHPOBATE.

3aTo MHTEPECHO! CnyTHUKn

®a00Ss Coggars, OyRor. Hemam | 1 TTIOHACC-M coanaHsi 8 OAO MHgpop-
o WMAUL | TIE S — r m an!
e L I nmeHn axaaeuu;a M. Pawernésa n
D-#@ R
< NOMXHB  NONOMHWTE  OPGUTANBHYIO
z s T pyr annaparos i
MoGancHOW  HaBWFAUMOHHOM  CIYTHU-
xoBOi cuctems (ITIOHACC). Taxénas
howem M08 FOCT T798-70 1 paketa-HocuTens [lpoTow  sinseTcs
Tl M0 FOCT 595-70 1 OCHOBHbIM  CPEACTEOM  BHIBEAGHMRA

KOCMMYECKWX annapatos B pamkax
®enepanbHoil KOCMU4ECKOW nporpam-
Mbl Poccumn. Cuctema Guina 3anywe-
Ha B 1993 r. B KOHEYHOM BMAE B CO-
CTag [DYNNMPOBKM [OMKHE  BOWTH
24 xocmuuyeckux annapara. Cucrema
MMOHACC npeaHa3anayeHa AnA onpe-
c nop

HOCWMBIX CMYTHUKOBBIX NPUGOPOR-Ha-
BWraropoB MECTOMONIOXEHMA W CKOPO-
¥ ' s " ROy

x m m Puc. 8.32. Banyck paxers M CyXONyTHbiX OGbeKTOB W monei ¢
Hpomon-M ¢ rocmmaeckmym TOYHOCTBIO A0 1 meTpa.

ammaparamu Tonace-M

Bod¥a noyxwan 1) FOCT 6402-70) 1

PB 208 >t

&= bosmoboe
coeduHenue

MY LY T

. -

D

Puc. 10.18. Coenndmnrxanna chopossore yana Goxrosoro coegumenma M10
Puc. 10.39. [lexoparusnas wosmosmmma Bykem © Opy#HEHECH Inanbol
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NMNPOCBEIIEHHUE
OCHOBAHO B 1920
n OGBeKTh W KOHCTPYKTOPCKWE NAOKYMEHTb Vapenus n moaenvpoBaHue o6beKToB m
CprKTypa naparpa¢a - a 2) Ilo suay aeranm ITampyGox (puc. 6.9) u ueprexxy (puc. 6.10) cospgaiire
ﬁ Mojesas B nporpamMe KOMITAC-3D LT V12 no pasmepam 0e3 BhIpesa
Q 3apaua 21 1/4 yactu. Marepuan — Opousa mapkum BpB2.

* Teopus (MPOMEXYTOYHbIE it S

1) ITo uzomeTpHYecKol npoexknum (puc. 6.7) u uyeprexky (puc. 6.8) cospail-

yCTHbIe 3aDIaHMH) Te JJemaas Onopa.m3d.
e KOHTPOSbHbIE BOMPOCH!

e CUcTEMA NMPakTUYECKUX
3agaHuin (OT pPyYHbIX
HaBbIKOB BbIMNOSTHEHUSA
YyepTeXen K HaBblkaMm
paboTbl C rpapruiecKkum
penakTopom)

Puc. 6.9. Marpybox.m3d

* MNPpUMeEpbI n3genum — u3
OnblTa OTEYECTBEHHbIX
KOHCTpyKTOpCKMX HA s i, i e i

[

Puc. 6.10. Marpybox.cdw. Yepréxk ¢ paspesamn




YyeOHble nocobua ana peannsauum Kypca
BHeypo4YHOU aeaTenibHOCTU «KoMnbloTepHOEe

npoeKkTupoBaHue. HepyeHue»

KomnbloTepHoe
npoeKTupoBaHue.
YepueHue.

10-11 knacchbl
YxaHéeBa B. A.

YxaHesa B.A. —
KaHouOam
MEeXHUYECKUX HaykK,
UH)XeHep 8 obriacmu
CyO0OCmMpPOoEeHUS U
cyoopemMoHma, ¢
rnedaz2o2u4eckKum
cmaxxem 6oriee 30
em

B. A. YxaHégea

KOMIMNbIOTEPHOE
NMPOEKTUPOBAHUE

YEPYEHMUE

Yepuenue

¥ MOgeNMpoBanne
8 nporpaMme
KOMMAC-3D

K n a ¢ C bl

YacTtb 1

B. A. YxaHéBa

KOMIMbKOTEPHOE
NMPOEKTUPOBAHUE

YEPYEHME

Yepuenne

W MOENUPOBaHKE
8 nporpamme
KOMMAC-3D C—

K n a ¢ C bl

YacTtb 2

5

NMPOCBENIEHMUE

B oby4yeHun
ncnosnb3yeTcsd
OTe4YeCTBEHHOE
nporpaMMHoe
obecneyeHune,
BKITHO4YEHHOE B
PeecTp
MWHLNDPHI,
nmetroLee
OOCTYMHbIE,
OecnnaTHble Ans
LLIKOS YYEHNYecKume
BEpPCUM
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NMPOCBENIEHMUE

YyeOHble nocobus co3ngaHbl B coorBeTcTBUM € PI1 KBA

AN VHCTUTYT CTPATETUM
| PA3BUTIS OBPA3OBAHNS

[ |
T
1R
'i i denepanbHoe rocygapcTBEHHOE
— OIOQMETHOE HayYHOE YUPENOEHME

MNEPBbIV OO OBYYEHUA
* BbinonHeHne yeptexen B CAINP Ha npumepe KOMITAC-3D
« CosgaHune 3D-mogenen n accounaTtmBHbiX Yeptexxen B KOMIMAC-3D

PABOYAA TTPOT PAMMA
« COopoYHble onepaunmn n YepTexmn KYPCA BHEYPOUHO JIEATE/ILHOCTH
y KOMIIBIOTEPHOE
oo o [IPOEKTHPOBAHHIE.
A YEPYEHUE
*  KOHCTpyKUMN N YepTeXn
« Co3gaHne 06bEKTOB KOHCTPYKTOPCKOM OOKYMEHTAL MM (CPEZHEE OBLIIEE OBPA3OBAHVE)

BeeneHue. NoHATME 0 YyepTexax u ctTaHgapTax
[maBa 1. BoinonHeHne yeptexen 8 KOMIMAC-3D
maBa 2. Co3gaHue 3D-mopenen
npoSeTAE @ MmaBa 3. AccoumaTvBHbIE YEPTEXM

| pseeis [maBa 4. C60poYHbIE Onepaunmn N YepTexu

HERHERUE [maBa 5. JluctoBble getanu

[MmaBa 6. KOHCTpYKLMN 1 YepTexn
g [maBa 7. Co3gaHne o0bLEKTOB N0 AOKYMEHTaUNN

NPOEKTUPOB - %
: q




MeTtoan4yeckue noaxoabl K 00y4eHUKO

K kaxkgon Teme:

* Wn3yveHme HOBOIo MHCTPYMEHTa, ero
BO3MOXHOCTEWN U NnPUMEHEHUA

* cucTtema 3agad v AetanbHbl pa3bop mx

peLLeHns

e CcuUcTeMa npakTnyeckmnx pabor,
* KOHTPOSbHbIE BONPOCHI N TECTbI ASIS
NPOBEPKM YCBOEHMA MaTepuana

CouuarnbHO-3Ha4YMMbIN MPOEKT

«HXeHepHbIN OObEKT:
aeTckas nrowagka»

s s
Puc. 7.29. Tpoesr paas . geTcKoit

1 — percknii yronok: 2 — CAMOKAT AeTCKMIL 3 — eTCKAS MIOIAAKA;

4 — nowwk; 5 — mapasauika; 6 — Wrpymka: 7 — cTamNK

Rexoparnmnii; 8 — woureitnep; 9 — craxan; 10

11—

nGupnnT, coopymenme; 12 — Typuuk; 13

(ynAMeIT HOR KauemI;
necounmma

n Broinonxerme yeprexed 8 KOMMNAC-3D

0 {}g 3agaua 1.1

Coanafite nzolpaxenue [Iigcmuna mo 9eprexy (pHe. 1.12), HCNOILIYE MeTO-
JHEY TOCTPORHHS 10 Ko0pduHaman.
Apamz @opMel. [lnockuil o0REKT Ad@cMmusa TOMMAHOH S = 4 MM OpaEMo-
YTOULHON (OPME! BRICOTOH 140 MM M IIAPHHOE 900 MM HMEeT KDVIIOe OTBEp-
CTHE B HeHTpe Amamerpos 60 mu. [IpAMOYTONEHERE VITYONCHHS HA JIBYX TOPH-
DOHTANLHEIX CTOPOHAX HMEIT BHICOTY no 10 MM B mmpuHy 30 MM; HA BepTH-
KANLHEIX CTOPOHAX Yrayluiedss mHpuEod 10 MM # BecoToi 70 mm. $opma
CHMMETPHYHA OTHOCHTENILHD T NEEOH M BEPTHKATEHOH NEHTPOBEIX ocedi.
CuuTez H3olpameHHN — 3T0 NOAPOOHEIH NIAH NOCTPOSHHS CPeACTRAMH
KOMIIAC-Tpapuk, B JAHHOM cAy4ae — 00 KOOPIHHATAM.
TLnam:

. Cozgafite Hoewll sud, aanafite macmrad (M 1:1), HAYAI0 CHCTEME KOOD-
JAMHAT YCTAHORHTE B UEHTDE (OPMATA.

2, Hocrpoifite npaMoyrontEnk 90:x140 MM N0 KOODIHHATAM HHCTDYMEHTOM

IIpAMOYZORLHIK N0 YEHMPyY U SEPUILHE T OCAMIL
3. TocaegoBaTeNLHO & cepedune KAaXJIOND OTPESKA NOCTPOHATE IpPHMOYTOILEHHE-

KH JBOHHON IMAPHEE D0 KoopAHHATAM (cM. pee. 1.13).

4. B nauenn [Tpaswa BLIOCPUTE HHCTPYMeHT Veews kpudysd W IPHMOHHTE oro
JNA YEATeHHA HI0LTOYHEX PadHuecKHX 2IeMeHTOR.
. MHCTpYMeHTOM OKpyRHOCMs NOCTPOHATE NEHTPANLHOS OTBEPCTHE.

=

o

Puc. 1.12. Tlnacruua

5

DCHOBAHO B 1920

Coapanve naobpaxeHuil m

6. HucTpyMenTaMm nasenn  PaaMepel  HAHECHTE DAdMepel N0 00pasmy
{cw. pae. 1.12).
7. CoXpaHHTE HIMEHEHHA B JOKYMeHTe Tepméw, BHEINUHATE CHCTEMY.

Peuwlenue. BRIDYHTE CHCTeMY, coafalite foxyMenT Yepméew, BRIOUHTES
Hoswifi oud. BanoIHETe OCHOBHYK) HAINHCE Do odpaany (cd. pmc. 1.9).
CoXpaHHTe JOKYMEHT B QopMarte *.cdw.

Jas pemeHHs 3aladd B HECTDYMeHTatkHOR OfmacTH Hafawre HeoOXomm-
MEIE M&aHeNH WHCTPYMeHTOB: [eomempus, Ipaswxa, Pazmepel. B TpEX BHIH-
MEIX CTPOKAX nanelefl MOKAZAHEI He BCe HHCTPYMEHTHI, 0 4éM CHMBOJHINPYeT
3HAK CHPHMBY UHCMPYMENMOs COPABEA OT HADBAHHA Nadean (pee. 1.14)
B BHJI@ TOYEYHEIX CTONOHKOE. Y100k YBHJETE BCE HMHCTDYMEHTH], NETKHHTE
NKM IO TpeyronLHOf cTpenke demee bToro aHaka. Ilament leomempua ma pu-
cyEke 1.14 npeacTaRneHa pacKpPRITOM.

JanteHednyn padoTy caegyeT BecTH M0 IIaHy.

1. Coadaxue Hosozo suda. [leficTEHR 3TOTG NYHKTA Bhl MOKKETe BRIIOIHHTE

CAMOCTOATENEHD.

2. Teomempus — Mpamoyzonsuur — ITPAMOYZONLHUK R0 YEHMPY U SCPULLNE

{cm. pue. 1.13). B Aueiike spaueHnil KAYeCTBeHHOTO napaMeTpa C OCAMU

I
Teoserpin

g re— —

Puc. 1.13. MMocrpoenwe ® aagaue 1.1

NMPOCBENIEHMUE
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NMPOCBENIEHMUE

OCHOBAHO B 1930

MeToaunyeckmne nogxoabl K 0Oy4YeHUo

B. A. Yxangsa

LIMOPOBOE [OMOJIHEHUE
KOMIMbIOTEPHOE

MPOEKTUPOBAHME KomMnbioTepHoe - :
YEPYEHUE npoeKT"poBaH“e qu KOMNBIOTEPHOE NPOEKTHPOBAHMKE. Yepue. . (=) Eﬁ;ﬁmmﬁ;\mm
yqe6H“K‘ 10-11 Knacc Ornaenesie §6.2.N Banbi n we nepefaun 2D ana cospaHus

knacecwm qacTﬂx. qach 1 e ue;;'r.ex(';ﬁ Aetanei BIDHLI.I,GHI‘IFI

YacTte 1 naea 5. NiucTonsie geTank

§ 5.2. Co3naHne NUCTOBLIX AETaNeR

BnemenTsl AeTanei BpalleHns o
§ 5.5, NpUMEHEHHE MHCTDYMEHTa
Npeatpasosakie 8 NUCToBCE Teno
OTKpbITb UMPPOBOI NOMOLHUK
PETEAGD A O undpPOBOM NMOMOLLHUKE K YYEBHUKY §57. Cospanue abesex

Inaga 6. KOHCTPYKLLMM W 4epTexH

Liudposoe AoMoNHeHNE K y4eBHUKY NOMOXET B U3y4eHUM Kypca .

2 nel 1

nporpammb! «<Komnac-3D» B 10-11 knaccax. MNoaobpaHbl TecTost

BLINONHATL KaK Ha YpOKe, Tak 1 AoMa. BKAoueHb! 3aAaHus, N03s epTener BpalieHa | Yeranosute cooTBETCTBME MEMALY HAZBAHWAMMA JNEMEHTOR U MX ONUCAHMEM,

BOMPOChI, Pa3obpaHHble B Naparpadax, a 73K>Ke47pe6y|oume Cal g 65 Texwonorwm ceapkn u caapuse

YCTaHOBNEHUA NPUYUHHO-CNEACTBEHHBIX CBA3EN HA OCHOBE MaTI  KOHCTPYKLMK Texcr 3apaun “ucnoeoe sipaxeHue
§ 6.9. MOAGNMPOBIHME CEAPHBIX CpesaHHan Nof YoM KPOMKa AeTany. Cpes matepuana
CORRHesush NIBICKa | OCYUIECTBNASTCA NNOCKOCTHHO MW KOHHYECKOG
T'naga 7. Coaganve 06LeKToB no NOBEPXHOCTHHO.

ROKYMEHTALMM

§ 7.4. CoanaHme MOALNM H3AENAR NO

s
OCHOBHOMY KOMIIEKTY KGHCTPYKTOPCKWX dacka | IEPEOAHAR MOBEPXHOCTS BaN3 0T ORHOTO AMAMETPa K
nPppPosBon NOMOLWHUK HaA et

Apyromy.
§ 7.5. Co3fiame MOAEMM CBOPOHOR

R ———
n n aT o p M e nokymeiTOs TINOCKWiA CPe3 C NOBEPXHOCTH AETANN LMIMHAPHHECKOH,

NApannensHo ocu.

JIETaNG MAWWMHbI, MEXAHWIMA UHTHHAPWYECKDH WM
HOHWHECKOI OPMbI (€ 0CEBOR CHMMETDMENR), Melowas
OCeBOe 0TBEPCTHE, B KOTOPOE BXOAWT CONpAraeMas

TecToBble 3aaHNs Pa3HOrO YPOBHSA
CITOXXHOCTU (PenpoayKTUBHbIE, a TakKe
[N CAMOCTOATENBHOMO Pa3MblLLINEHUS)

lantene




UTOIM OBYYEHUA

[MpeemcTBEHHOCTb Yy4eOHLIX nocobun anga 5-9 n 10-11 knaccos
PaclwunpeHue n yrnybneHne scex tem B 10-11 knacce ¢ y4ueToM 06HOBNEHUN NPOrPaMMHOro
obecneyenus, [OCT ECK

OcBoeHue Ba30BbIX HaBblkOB paboTebl ¢ CAlNP

3HaKOMCTBO C OCHOBaMU UHXXEHEPHbIX KOMMETEHLNN
[y6okoe norpy>keHne B Mmp UHXXeHEepHbIX Npodeccunu

Masa 4
CBOPOYHbIE OMEPALUUUN U YHYEPTEXWU

§4.1. CoepuHenna petaneit
https://go.prosv.ru/7fgDnT

Cbopra — nepanuit mo er

coeoban. B TOCT 2.101-2016 «Exman cerens Koﬂc'rpyx’mpcxou RoKy-
MenTanuu. BHAN WaZenuils VCTAHORIEHO, UTO Oemath — 9TO MIZETHe, KOTO-
poe u3 Gea P
omepawmii; c00pounas eJunuya — 10 H3ZENHe, COCTABHME UACTH KOTOPOTO
CoeNMHEeHH! Mesy coGOii Ha NpeJIPUATHH-USTOTOBHTENE C TIOMOMILI0 CGOPO-
HBIX ONepAIii, HANPHMED ABTOMOOWJIb, CTAHOK, TeJeOHHENi ANIADAT, MU-
kpoMonynh. KoMniexcom HasHIBAIOT ABa U GONee M3eNHA, IpeJHA3HATCHHEIE
s ymKmuii; Ko
naexm — matop wagenmit Hanpu-
Mep KOMIUIEKT 3aIACHEIX UAcTeii, WHCTPYMEHTOB.

Takue GONbIIMe KOHCTYKIMM, Kak fom (puc. 4.1), m HeGombmme, Kak
JABepHAs PyUKA /A OTKPHBAHNS ABepeii B Zome (pHc. 4.2), OGATAIT OTHMM
OOIIHM KauecTBOM — OHH COCTABMEHS! W3 TPOCTHX SIEMEHTOB, COCOUHEHHBIX
MexAy GoGoft onpeendm ofpason.

Aetazeit Ha ¢ " 3

B no(?au)lmblx Apyr o1
P} T ¢ apy-

oA Kot rar cocRuseras orocsron s Gnah ABYX OCHOBHRIX TpymI:

Puc. 4.1. Kapkacuo-muTosoit om

Maea 5
JINCTOBLIE AETANU

ot mar. TOCTpOeHIE) — BTO 0%~
QKT COCTARTOHHHE H3 HOCKOTLKWX HacTol, RATDHMED ISTATH CAOKHOR GOp-
ML HQ TCOMeTPHWECKIX NPUMHTHEOR. JIeTalN, OCHOROW KOTOPMX SRASIOTCA
ILIOCKHe HTH WJOTHYTHE METALINYECKH NHCTH, SBISIOTCH THCTOBHIMH KOH-
CTPYKIMAMM ¥ MIMDOKO NPHMEHSIOTCS BO BCEX OO/IACTAX MPOMBIILIOHHOCTH.

§ 5.1. Co3panue nucroBbix gertanei

HGKn 5 COITANMS JHCTORKIX feTa-
Teft. B MX OCHOBY TOJIOMEH NDOIECC ILTACTINECKOH JeDOPMAINN MATEDHATA C
nanpumep
MeXAHH3MOB /LTS THOKH M DeAKi H TDeCCOB (DHC. 5.1), HATDHMED FeTATH CIOXK-
HOMt (POPMAI 3 TEOMTDHYECKIX NPHMHTHREOR. JICTATH, OCHOBOR KOTODHIX SRS
10TCS IIOCKHE UTH HIOTHYTHI M nHCTH,
M HPOKO BO BCEX OOMACTSX NPOMLIILIEHHOCTH.

Puc. 5.1. Ilpecc Ans WITAMIOBKH JNHCTOBWX Aeranedt

HeaaBHCHMO OT (OPMH M TaCapHTHRIX Da3MepoB HOTydaeMEle HIfeis
n

He TPeOYIOT TOPaCOTKH.

Maea 6
KOHCTPYKLUUU U YEPTEXWU

KOHCTpYHpOBAHNE — 370 TDONECC COAAANMHA HATQMA KOMKDOTHOIO HAJHAe-
nust. BHAYATC COCTARIAETCS MDOKT MAIeNHS, KOTODHH COMGDKHT TeXHHYe-
CKMe DACHUTHI, TPAQMueCKHe AOKYMOHTHI, HepTexcs i 3D-Mozemt.

§6.1. MNpumeHeHne CTaHAAPTHLIX 3NIEMEHTOB
NpU KOHCTPYMPOBAHUM B MaLUMHOCTPOEHUMU

- mpam po
BanueM, MamHHE # Mamn-
HOCTpOGHHE ARMMTCH HA -rpu TPYNNL: TPYAOMKOE, METALIOUMKOR, HAYKOUM-
Koe. B CBOIO 04epe/ik, STH IPYIIL JeAATCH HA MOATDYNNKL: TAKEN0E MANIHHO-
cTpoene; oOmiee; CpejHee; AGrKoe; TOWHOR; NPOMABO/ICTEO METALIOMAZENHH 1
3ArOTOBOK; PEMOHT 00OpYfoBaRMS (piC. 6.1).

BOJLIIMECTEO feTatell B cOOD BO BaaMM-
HOM CONDSKEHMN, HANDHMeD JABEDHOI NPOSM ¥ JBEDHOP NOJNOTHHIe; OTBED-
CTHe W KDHIIKA; BAT M 3y04ATO® K07eco. UTOO CMOAGTHPOBATE CONPANERUS

Puc. 6.1. 1[eX MaIIHHOCTPOHTEMLHONO IPEANPHSTHS

(]

&

R o s

(%}

[
)

KOHTEIII,NNE BO"ECN

CromLko Touex yer B mpo-

rpaxye KOMITAC-3D?

2. Kak CZIeAyeT DaCIIOOMNTL NPOQILIL A1s IPARMILNOND TIOIHIHORMPORAHMS?

3. Yem ommuaercs kowama IIpoguin no Kpueol OT KoMaupw Ilpoguais

n0 moukax?

Kax rpynny B pyKIuIH M3 ?
TpHMeps! v B OLITY, Ha jave.

4.
3.

§6.8. TexHONOrMM CBapku M CBapHbie KOHCTPYKUUM
https://go.prosv.ry/pFsiE3

Camuaun aBAmOTCS cBapuBle. OH
IPUMEHSIOTCS B CTPOMTeILCTBe, HA TPAHCIOPTE, B MANINHOCTPOGHNH A8 CO3AA-
HMA KODNYCOR TPAHCHOPTHLIX MAIIMH, KOPAGiefi, CAMOETOB, TPYOONDOBOAHEIX
CHCTEM, KOHCTPYKIHil M3 JHCTOBOTO JLTH HPOQMILHOTO NPOKATA. B MpoMBim-
JeHHOCTH IIMDOKO NDHMeHSIOT TOXHOJOTHH CBAPKH HOX (MIOCOM, B cpefe
MHEPTHLIX TAJOB, FA30EYIO CBADKY CTATH M JIPYTHX METATIOB, 4 TAKWKe CIeIH-
ATLHYIO TEXHOOTHIO CBADKHM NOTHMEDHLX MATEPHATOB TODSHHM BOGIVXOM.
Haioo71ee PacHpOCTPARGHHLIM CIOCOOOM CBAPKH SIBASETCH ANEKTPOYTOBAS, KO-
TOpas COITALT CAMOR HAEKHO® H
CuARR RLSAXIROT BTG (piic. 6.47), ABTOMATAMH H TIOAYABTOMATANIH.
Tipi -aapxe MeTaIon ocy-
mecTBaseTCS :ulcx'rvmav:xon ZyToil. PACINAB METAILIOB HAJWBAETCS CBAPOY-
HO/t BaHHOH. B Hero BXOAST METALIL COPAMHSEMEX Aetatefi (OCHOBHLC) M
MCTAILI, NPOAMASMAUCHNIR A1 BROAGHIA B CBAPOYHYIO BANIY B AOmOTHeHe
® OCHOBHEDM . Vaactox oopago-

B peay xawmuuecxoﬁ CBAPOUHOIl BAHHH,
HAOLIBAETCS C6APHLIM wGOM. UACTL KOHCTDYKIMM, B KOTODOI CRADOHLI mpH-
MLIKAIOIME APYT K APYTY JCMEHTL, HASLIBACTCA CEQPHLM y3AON.

OCHOBHLIO MOHSTHS, TEPMMHLI H Ompe-
JenleHusi, OTHOCSIMECS K CBADKE MeTan-
708, CTANAADTHIMDOBANLI, TAK Xe Kak
HMIOOPAYKEHHS W OOCIHAHCHHS B HODTENKAX.

MBI CBAPHLIX coeMmeMMH, HEIABMCH-
MO OT CIIOCO0A CBAPKHM, YCJIOBHO MOKA3KI-

A% 060JNANCHNS IIROR CBADHEIX
coeMEEHHA OT MIOODAKEHUS WIBA 1pO-
BOXAT JMHMIO-BHIHOCKY, JAKAHHBAIOUIY-
10c 0dnocmopounel cmpeaxol. JiuHuIo-
BHHOCKY TPeANONTHTCILHO TPOBOTNTE OT
Puc. 6.47. DICKTPOAYTOBAS CBADKA M300PaKeHHS GuOUMOZ0 wed. Hap mmmm-
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'pynna komnaHum «lpocBeLweHue»
Appec: 127473, r. Mockea, yn. KpacHonponeTtapckas, 4. 16,

YYUTENDL. CLUB YYUTENSM v LWKONBHUKAM v POAUTENAM v 9 TR @)

cTp. 3, noabesn 8, busHec-ueHTp «HoBocnoboaCcKumn»
% https://uchitel.club/fgos
) [opsiyasa NMHMA: vopros@prosv.ru

NPOCBEIEHHE

O6HosnénHbin PIrOC.
MeTtoauueckue pekoMeHgaLun

yuuTensm & - * MeTognyeckme nMcbma rno UCrosib30BaHUIO
Kak ncnonb3osatb yuebHuky aeictaylowero GMY | y"' 66 HUKOB
\ * Bupeonekuumn
* PekomeHgaumn OOMOnHUTESNbHbBIX YY4EOHbIX
nocodunun n udpPoBbLIX PECYPCOB
* Kypcbl noBbilleHNS KBanuukaumm




