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HOACHUTEJBHASA 3AIINCKA

Metoandecke yKka3aHusi U KOHTPOJIbHBIC 3aJaHus M0 TUcCHMILIMHE «HkeHepHas
rpaduka» npeaHa3HaYCHBI I Peai3alii TOCYIapCTBEHHBIX TPEOOBAHUN K MUHHUMYMY
COJICP)KaHUS WM YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB I10 CIICIUAIBHOCTSAM CPEIHETO
npodeccuonanbHoro obpazoBanus: 11.02.07 Paagmorexnudeckue uHOOpPMAITMOHHBIC

CHCTCMBI

B pe3ynbTaTe ocBoeHUs y4eOHOU JUCIUIUIMHBI 00YYarOUUNCS JOJIKEH YMETh:

BBINOJIHATH IpapuuecKkue N300paxeHus] TEXHOJIOTHYECKOro 000pyA0BaHUS
Y TEXHOJIOTUYECKUX CXEM B PYYHOH M MalIMHHOMN rpaduke;

BBIIIOJIHATh KOMIIJIEKCHBIE YEPTEKH TEOMETPUYECKUX TEJI M IPOCKLUU
TOYEK, JIEKAIINX Ha UX IOBEPXHOCTH, B PyUYHOU U MAaIlIMHHOM rpauke;
BBIIIOJIHATD JCKHU3bl, TEXHUYECKHUE PHUCYHKHM M YEPTEKH JETalCh, HX
AJIIEMEHTOB, Y3JI0B B PYYHOM M MAIIMHHOM Tpaduke;

OQOpPMJIISITh TEXHOJOTHYECKYI0 M KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B
COOTBETCTBUU c NENCTBYIOIIEN HOPMAaTHUBHO-TEXHUYECKON
JIOKYMEHTAIUEN;

YUTaTh  YEPTEXKH, TEXHOJOTHMYECKHE  CXEMbl, cleuuukauum u
TEXHOJIOTMUYECKYIO JOKYMEHTAIUIO 110 MPO(UITIO CEUATIBHOCTH;

B PE3YIBTATC OCBOCHU A y‘-I@6H0fI JUCHHITINHBI O6yanOIHI/II>’ICH JOJIXKCH 3HATh:

3aKOHBI, METObI U MPUEMBI IPOEKIIMOHHOTO YEPUCHHS;

KJIACCHI TOYHOCTH U UX 0003HAYEHHUE Ha YepTexKax;

npaBuia OQOPMIICHUSI U UYTEHHUS KOHCTPYKTOPCKOM M TEXHOJOTUYECKOUH
JOKYMEHTAIUH;

MpaBUJIa BBITIOJIHEHUS YEePTEKEN, TEXHUUECKUX PUCYHKOB, ICKU30B U CXEM,
FEOMETPUYECKUE TOCTPOCHUSI M TMpaBujia BbIYEPUMBAHUS TEXHUUYECKUX
JIeTaneu;

crocoObl rpauuecKoro NpeacTaBICHUs TEXHOJIOTHYECKOro 000py10BaHuUs
Y BBITIOJTHEHHUS TEXHOJIOTUUECKUX CXEM B PYUYHOM U MAIIMHHOU rpaduke;
TEXHUKY U MPUHIUITEI HAHECEHUSI pa3MepOB;

THUITBl ¥ Ha3HAYCHUE CrIeUUKaAIIIM, TPaBUIa UX YTEHUS U COCTABJICHUS,
TpeOOBaHMsI ~ TOCYNAapCTBEHHBIX  CTaHAApTOB  EauHONW  cuCTeMbl
KoHCcTpykTOopckor — nmokymeHtanuu (ECKJ[) w  EnuHOM  cHCTEMBI
texHosornueckon nqokymentamuu (ECT/I)

TEMATHUYECKHWMH IIJIAH

Paznea 1. TEOMETPUYECKOE HEPYEHUE

Tema 1.1.Texnuka yepueHus

Tema 1.2. OdopmiieHre YepTexet
Pa3zgen 2. MPOEKIIMOHHOE YEPYEHUE (OCHOBBI HAYEPTATEJIBHOM
I'EOMETPHN)

Tema 2.1.MeTtoa npoexkuuit

Tema 2.2.CeueHusi reOMETPUUYECKUX TEJl IIIOCKOCTSIMU

Tema 2.3.IIpoexuun moaenei



Paznesa 3. TEXHUYECKOE PUCOBAHUE U DJIEMEHTBI TEXHUYECKOI'O
KOHCTPYUPOBAHMUSA
Tema 3.1.I1nockue purypsl u reomMmeTpuyeCcKue Tena
Paznesa 4. MAIIMHOCTPOUTEJIBHOE YEPYEHUE
Tewma 4.1.IIpaBuia pa3paboTku 1 0pOPMIEHHSI KOHCTPYKTOPCKON JOKYMEHTAUH
Tema 4.2.M300paxeHust - BUIbL, pa3pe3bl, CEUCHUS
Tema 4.3.BUHTOBbBIC COSIUMHEHUS U U3JIETUS C PE3b0OI
Tema 4.4.9cku3bl 1eraneil U paboune YepTexKU
Tema 4.5.YepTtexku o0riero Buaa u cOOPOUHBIN YepTEK
Paznen 5. UCIIOJIb30OBAHUE ITPUKJIAJTHOI'O TIPOTPAMMHOI'O
OBECIIEYEHMUSA B YEPYEHUU
Tema 5.1. Komnbsiotepnas rpaduka
Tema 5.2. Ucnonp3oBanue rpaguueckux mporpaMM B YepUCHUN

COIAEPKXAHUE JUCHUIIJINHBI
Pazpen 1. TEOMETPHYECKOE YEPYEHUE

Tema 1.1.Texnnka yepueHust

Beenenue. llenn u 3agauM OUCUMIUIMHBL, €€ CBSI3b C JPYTUMHU  JUCHUIUIMHAMMU.
Kpatkue wucropuueckue CBeIeHUS O pa3BUTUM rpaduku. Poib cTaHmapTuzanuu B
ITOBBIIIEHNN KA4ECTBA NPOAYKIIMHU U Pa3BUTUU HaydHO-TEXHUYECKOro nporpecca, ECK/] B
cucteMme rocyaapctBeHHou cranaaptuzauuu. Cranmaptel ECKJ ux kimaccudukanus mo
rpynmam.

Tema 1.2. Odopmiienue yeprexei

Pa3mepsl U KOHCTPYKIIMM TPOMHCHBIX M CTPOUYHBIX OYyKkB W 1udp, uzydeHue Ne
mpudToB. IlpaBuna BblYepUYMBAHUS KOHTYPOB TEeXHUYECKUX JAeTaynieid. [Ipuembr
BBITIOJIHEHUSI HAJMKUCEH Ha 4yepTekax. BpluepunBaHME MPOMUCHBIX W CTPOUYHBIX OYKB U
mudp. PasMepsl u300pakeHWid, NpaBWiia HAHECEHUS Ha yeprexk no ['OCTy.
BrruepuriBaHMe KOHTypa TEXHUYECKOM JeTaind. BpluepuumBaHue KOHTypa JETald C
HAHECEHUEM Pa3MEpOB.

Pa3nen 2. MIPOEKIITUOHHOE YEPYEHUE (OCHOBBI HAUEPTATEJIBHON
I'EOMETPUN)

Tema 2.1.MeToa npoexkumi

OO6pazoBanue npoekiuii. MeTtoasl npoenupoBanus. [IpoennpoBanue TOUKH, OTpe3Ka,
miockoit purypsl. [IpoennpoBanue reoMeTpu4eCcKux Tell.

OOmme moHATUS 00 aKCOHOMETPUYECKHMX MPOCKIUAX. Buapl akCOHOMETPHYECKHX
MpoeKIui, ocu Kod(puimenTsl uckaxkenus. M3o0pakeHue TIOCKuX GUryp u
FEOMETPUYECKUX TeJl B Pa3HBIX BHAAX aKCOHOMeTpuueckux mnpoekuuil. Iloctpoenue
KOMIUJIEKCHBIX YEPTEKEU MPOCKIUN TOUKHA U OTPE3Ka MPSIMOM.

[IpoenupoBaHre T€OMETPUUECKUX TEJI HA TPU IUIOCKOCTU Npoekunil. Iloctpoenune
MPOEKUUN TOYEK, MPUHAIEKAINX TOBEPXHOCTIM. [I0CTpOEHNE KOMIUIEKCHBIX YEPTEXKEN
FEOMETPUYECKUX TEJN C HAXOKICHHEM IPOCKUUM TOYEK W JMHUK, NPUHAIICKAIINX
ITIOBEPXHOCTH KOHKPETHOTO TENA.



Tema 2.2.CeyeHusi reoOMeTPUYECKHUX TeJI IIOCKOCTAMHU

[lonsitue o ceuenuu. llepeceuenue Ten mockocTsMu. llocTpoeHue pas3BepTOK
MOBEPXHOCTEN yceueHHbIX Tei.  [locTpoeHHe KOMIUIEKCHBIX YEepTeXeW YCeueHHBIX
reoMeTpuYecKux Tei. Pa3BepTka moBepxHOCTEN Te.

KomMmmiekcHbli uepTexx Tena BpamieHus. HaTypanbHas BeauunHa (GUTYpHI CEYEHUS.
Pa3BepTka moBepxHocTu Tena. [locTpoeHne pa3BepTOK reOMETPUIECKUX QUTYP.

Tema 2.3.11poexkuuu Moaeien
ITocTpoeHne KOMILIEKCHBIX YEPTEKEN ¢ HATYphl. 1locTpoeHne TpeTbel MpOoeKuUu 1Mo
IBYM JaHHbIM. [Ipuembl oOMepa eraneil, '3MEepUTENbHbIE HHCTPYMEHTHI.

Pasznen 3. TEXHUYECKOE PUCOBAHUE U JIEMEHTBI TEXHUYECKOI'O
KOHCTPYUPOBAHUA

Tema 3.1.1Lli10cKkue GpUrypsl U reoMeTprUYECKHE TeJIa

Ha3HaueHne TEXHHYECKOrO pHUCYHKa. TeXHUYECKHMEe 3apuUCOBKM  KBajpara,
MPSIMOYTOJIbHUKA, TPEYTrOJbHHKA M Kpyra B TpEX IUIOCKOCTSIX, UM MapajliebHBIX.
TexHU4YecKnil pUCYHOK MPU3MBI, MUPAMHUIbI, HWIWHIPA, KOHyca W IIapa. BeimosHeHue
PUCYHKOB T€OMETPUYECKHUX TEll.

TexHHUYecKue PUCYHKHM MOJEIU C 3JIEMEHTaMU TEXHHUYECKOTrO KOHCTPYHPOBAHUS.
[IpueMbl OCTPOEHUsI TEXHUYECKOIO0 PUCYHKA MOJENH. BBINOIIHEHHEe pHCYHKa MOJAEIH C
TEHEBOM IITPUXOBKOM.

Paznen 4. MAHIMHOCTPOUTEJBHOE YEPYEHUE

Tema 4.1.11paBuia pa3padoTku u 0popMIIeHHSI KOHCTPYKTOPCKON JOKYMEHTAMH

MamHOCTPOUTENBHBIM  YEPTEXK, €ro Ha3HaueHWe. Buabl KOHCTPYKTOPCKOH
nokymeHTanuu. OcHOBHble Haamucu. (O3HAKOMJIEHME C OCHOBHBIMU TEHJECHUUSAMH
aBTOMATH3allMd U MEXaHW3alul KOHCTPYKTOPCKUX paboT. BrimonHeHue Haxamuced Ha
yeprexax. Buabl KOHCTPYKTOPCKON JOKYMEHTALIMH.
Tema 4.2.M300pa:kennsi - BUIAbI, pa3pe3bl, CCUCHU

OcHOBHBIE BUbI U UX Ha3HayeHHE. J[OMOTHUTENBHBIE U MECTHBIE BUABL. Pa3pessl

IIPOCTBIE, CIOXKHBIE, MeCTHble. (COEIMHEHHE TMOJIOBUHBI BHJIA W ITOJIOBHUHBI pa3pesa.
BrinosHeHne NpOCTHIX U CIOKHBIX Pa3pe30B U ceueHui aeraneid. CeueHns! BBIHECEHHBIE U
HaJoKeHHbIe. PacnionoxxkeHune cedeHusi, 0003HaueHue. BhIONMHEHHE MPOCTHIX U CIOMKHBIX
paspe3oB M CEYEHHUM JeTajed. YCIOBHOCTM M YIPOILIEHUS IIPU  BBINOJHEHUU
n3o0paxkenuit. [locTpoeHne MpoCThIX U CIOKHBIX Pa3pe30B.

Tema 4.3BuHTOBBIE COEIMHEHNUS U M3/1eJTHUSA € Pe3b00il
OcHoBHBIE cBeieHH 0 pe3b0e. Tumbl pe3b0sl. Paznumanbie mpoduim pe3bosl.
N3o6pakenne u o603HaueHHe pe3rObl. UepTexk 6onta u raiiku. Tumbsl pe3bosl.

Tema 4.4.9cku3bl erajeii u padboune YepTexu

Ha3znauenue »sckuza. llopsimok u MOCIEAOBAaTEIBLHOCTh BBIMOJHEHUS 3CKH3a.
Brinmonnenue scku3a aetanu. BeinmogHeHne 3cku3a AeTaiu ¢ MPUMEHEHHUEM MTPOCTOr0 WU
CJIO’KHOTO pa3pe3a U TEXHUYECKOT0 PUCYHKA.



Tema 4.5.Yepresku 001ero Buaa u COOPOYHBIN YepTex

COopouHblii 4YepTex, €ro HazHaueHue u cojepxkanue. IlocienoBaTeabHOCTD
BbInosiHeHUsA. Crnenudukanus, ee Ha3HauYeHHue TOopsAI0K 3anoiaHeHus. Homepa nmo3unui.
Urenne cOOpouHbIX uepTexeil. JletanupoBaHue cOOpOYHOro ueprexa. BrimoaHeHue
pabouux yepTeKel OTACNbHBIX JIeTajel BXOIAIIMX B COOPOUYHYIO €IUHHUILY.

Paszpen 5. UCIIOJIb3OBAHUE TPUKJIAJHOT'O MTIPOI'PAMMHOI'O
OBECIIEYEHMHS B YEPYEHUU

Tema 5.1. KomnbrorepHas rpadpuxa

Buner xommbroteproit rpaduku. [Iporpammuoe oGecrieuenne CAIIP (cucrema
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSA). 3HaKOMCTBO C CHUCTEeMaMU
aBTOMATHU3UPOBAHHOIO TPOEKTUPOBAHMSL.

Tema 5.2. Ucnosnb30Banue rpadpuuecKux NporpaMm B Yep4eHNH

CAIIP. Wntepdeiic. DnemeHThl ympamieHus. lcmoib3oBaHuE BO3MOXKHOCTEH
CAIIP B pabote pamuorexnuka. [loctpoenue rpaguiyeckux NpUMHUTHUBOB (TOUYKa, JIMHUS,
OKPYXHOCTb, IyTa u ap.). [locTpoeHue crnenuanbHbIX CXEM.

BOITPOCHI IJIA CAMOIIPOBEPKHA

O0mue npasuia oGpopmiieHUs YepTeRei

Yro takoe ECK/I; ... .7

Kakue nHCTpYMEHTBI U IPUHAITICKHOCTA HEOOXOAUMBI MPHU BHITIOITHEHUN YePTEKEH?

Kax o0pa3yroTcst OCHOBHBIE U IONOJHUTEIbHBIE (POpMATHI?

Hazoute pasmepsl hopmaroB A4, A3, A2, Al.

Kak pacnionaraercst ocHoBHast HaANKUCh Ha popmatax A4, A3.

Ha3zoBuTe OCHOBHBIE TUIIBI TMHUH, U B KAKUX CIy4asiX OHU MPUMEHSIOTCS?

HazoBute OykBBI, HaMMCAaHHWE KOTOPBIX OJMHAKOBO Kak JJIsl 3ar JaBHBIX, TaK W JJIs
CTPOYHBIX OYKB.

8. Uro nHa3zmiBaeTcs Macmrabom uepreka M kakod ['OCT ycranaBnamBaer macmTaObl

yepTexen?

9. Ha xakom pacCTOSITHUU OT JIMHUU KOHTYpa MPOCTABIISETCSA pa3MepHasi TUHUSA?

10. Kakue 3HaK# COMMPOBOXKIAIOT pPa3Mephl TUaMeTpa, paanyca, YKIOHa U KOHYCHOCTH?

11. TTpu momMo1H, KaKoi TaOIUITEI MOXKHO Pa3IeUTh OKPY>KHOCTh Ha paBHBIC YaCTH?

12. Yrto Ha3pIBAETCS COMPsKEHUEM?

13. KakoBa mocie10BaTeIbHOCTh BBIMIOJHCHHS COMPSHKCHUS?

NoakowdPE

OcHOBBI HAYEPTATENLHON T€OMeTPHUHU U NMPOEKIUOHHOT0 YePUYEeHUs

14. B yém paznuure Mexay HEeHTPaIbHbIM U MapaieIbHbIM NpoenupoBaHrem"
15.B  kakux ciay4yasx [PUMEHSIOT  OPTOrOHAJIbHBIE  MPOEKIMM W KOTrja
aKCOHOMeETpHUYecKue?



16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
ol.

52,

UTo Ha3BIBAIOT MPOEKIUEN TOUKN?

Kaxk Ha3biBatoTCst 1 0003HAYAIOTCS IOCKOCTH MPOEKIIHIA?

Urto Ha3bIBaeTCS MPSAMOM OOIIETro MOJIOKEHUS?

Korpa nnvHa npoekunu oTpe3ka npsMon paBHa JJIMHE OTpe3Ka'

[Ipu xakux ycioBUsIX MpsiMast OyeT MPUHAIIEKATh IJIOCKOCTH?

Kak pacnonoxeH OTpe30K NpsMOM B MPOCTPAHCTBE OTHOCUTEIBHO IUIOCKOCTEH
MIPOEKIIMIA, €CJIM Ha TOPU3OHTAIBHYIO MJIOCKOCTh OH MPOEHUPYETCS B BUE TOUKHU?

Yewm oTauvaeTcst criocod BpaIieHus OT Croco0a 3aMeHbI TUIOCKOCTEN?

B kakux ciyyasix IpUMEHSIIOT aKCOHOMETPUYECKUE MPOESKITUU?

UeM oTiiMUaeTCs U30METPpUUECKAs MPOEKIUS OT TUMETPUUECKOM ?

HazoBute ueTbipe MOBEPXHOCTH BpPAILICHHUS.

Urto Ha3pIBaIOT MHOTOTpaHHUKOM? UTO HA3BIBAIOT peOPOM U TPaHBbIO MHOTOTPAHHUKA?

Kakumu cnocobamu onpeniensercs: HaTypajibHas BeIMYMHA CEUCHHUS?

B 4ém 3aknroyaercs CyniHOCTh METOJA CEKYIIUX IIIOCKOCTEN?

Kakas nuHus mnomydaercss B pe3ysibTaTe IMEPECEUEHUS] MHOTOTPAHHUKOB, TEIN
BpallCHUsI, MHOTOIPAHHUKOB U TEJI BPAILICHUS?

MalMHOCTPOUTEIbHOE YepUYCHHE

HazoBute Tpu Buaa nzobpaxenuii, ycranoneHusix ['OCT' 2.395-68*?

KakuM MeTo0M Moy4aroT H300pakeHHs Ha YepTexax”?

Ha3zoBute ocHOBHBIE BUIbI. Kak pacnonarator OCHOBHbBIEC BUJbI HA YepTEkKaAX?

Uto Ha3bpIBaeTCs pa3pe3om?

Yro Ha3pIBaeTCS ceYeHUEM?

Kaxk o6pa3zyetcs npoctoit pazpes?

UeMm oTnryaeTcs pa3pe3 OT CeUeHUs?

Kax oOpasyercs cioxHbI# pa3pe3?

UeM oTiMyaeTcsi IpoCTOM pa3pe3 OT CIOKHOIO pazpesa’?

Ha3oBuTte BUIBI pa3pe30B B 3aBUCHUMOCTHU OT PACIIOJIOKEHUS CEKYILEH MITOCKOCTH.

Kakue npaBuia Hy>)KHO 3HaTh MPU BHIMOJIHEHUN Pa3pe30B CUMMETPUUYHBIX GUryp?

B kakux ciy4asix paspessl Hy>)KHO 0003HauaTh OykBamMu?

Kakpe perasm m mpH KakoM pacIiONIOKEHUU CEKYIIEW INIOCKOCTH IOKa3bIBAaIOT Ha
YyepTeka HE PACCEUECHHBIMH, XOTS ¥ TIONAJIM B CEKYLIYIO TUIOCKOCTh?

Kaxue npoduiiu pe3b0bl Bbl 3HaeTe?

HazoBuTe OCHOBHBIE MapaMeTphl PE3bOBbI.

Kak n3o0paxkaercsa Ha yepTekax HapykKHasi U BHyTPEHHsIS pe3b0a?

Kak o603HauaeTcst Ha yepTekax MeTpuyeckas u TpyOHas pe3noa?

[Iepeuncnure BUAbI pa3bEMHBIX U HEPA3BEMHBIX COCIUHEHUM.

Urto Ha3bIBaeTCsi COOPOYHBIM YEPTEKOM U KAKOBO €r0 Ha3HAYEHUE?

Kaxue pazMepsl MpoCTaBISIIOT Ha COOPOYHOM HepTeKE?

Kax mTpuxyroT neranu Ha cOOpOYHOM YepTexe B paspese?

Kakue cymiecTByloT mnpaBuia Al HAaHECEHHs] HOMEPOB MO3MLIUNA Ha COOPOUYHBIX
yepTexax?

Yro Takoe crenupuKanysi U KakoB MOPAIOK €€ 3aroIHeHUs?



Ilepeyenb pekoMeHyeMbIX Y4eOHbIX H31aHuii, UHTepHET-pecypcos,
JAOTOJIHUTEJIbHOM JIUTePaTypPbl
OCHOBHbBIE HCTOYHHUKMU:

1. Kymukor B.II.,, Ky3un A.B. WUmnxenepnas rpaduka: ydyeOHUK. — 3-€ H3.,
ucnpas. — M.: DOPYM, 2009 — 368 c. — (IlpodeccuonanpHoe oOpazoBaHue).
JIOTIOJTHUTETbHBIE HCTOYHUKH:

1. MuponoB b.I'. COOpHUK ynpa)KHEHHUU JJI1 YTEHUS YEPTEXKEH MO MHKEHEPHOU
rpaduke: y4ed. mocobue s CTyIEHTOB cpei. mpod. oOpa3oBaHus . — 2-¢ W31,
ctep. — M.: M3natenbckuii neHTp «Akanemusi», 2009. — 112 c.

2. Jlamasa A.A. OcHOBBI uepueHUs M WHXKeHepHOU rpaduxu: ['eomerpuueckue
MMOCTPOEHUSI Ha IUIOCKOCTH U B TPOCTPAHCTBE: yded. mocobme. — M.: ®OPYM:
NH®PA — M. 2007. — 464 c.: un. — (IlpodeccuonanpHoe oOpazoBaHue).

3. bepesuna H.A. Unxenepnas rpaduka: yueOHoe mocodue. — M.: Anbda- M:
NH®PA- M, 2010. — 272 c.: un. — (ITIPODU®).

4. Kynukos B.Il. CtannapTsl nHxeHepHo# rpaduku: yueOHoe nocobue 3-e u3m. —
M.: ®OPYM, 2009. — 240 c. — (ITpodeccuonanbHoe 00pa3oBaHue).

HNuTepHeT pecypcesr:

1.http://engineering-graphics.spb.ru/book.php DnexTponHbIi yueOHHK VHXEeHEpHAs
rpaduka. MeTouuecKue yKa3aHus, KaTajlor 3aIaHui, TECThI.

2.http://www.propro.ru/graphbook/eskd/eskd/gost/GOST.htm  Eaunas  cucrema
KOHCTPYKTOPCKOM JokyMeHTanuu. OcHOBHBbIE TmoyioxkeHus. Kiaccudukamus wu
0o00O3HAaUEHHWE WU3JEIMI B KOHCTPYKTOPCKHUX JOKyMeHTax. OOmue mpaBuia
BBITIOJIHEHUST YEPTEIKEM.

3. http://kompasvideo.ru/ Buneoypoku o nporpamme KOMIIAC 3D.

4.http://risovatlegko.ru/cherchenie/zadachi/tekhnika-chercheniya-shrifty
3aHuMaTebHbIe 3ala4M I10 YCPUYCHUIO.

5.http://www.topeng.ru/state_standard-21-101-97-5.html I'OCT 21.101-97
OcHoBHBIE TpeOOBaHUS K MPOEKTHOW M pabodeit gokymeHTtaruu. OOmue nmpaBuia
BBITIOJIHEHUS CTPOUTEILHBIX YEPTEKEH.

PEKOMEHJIAIIUM IO BBIIIOJHEHUIO KOHTPOJIbHOM JIOMAIIHEN PABOTBI

Jlis  BBIMIOJIHEHUS 4YepTeXel HeoOXOIMMBbl CIlelHajIbHble YepTEKHbIC
npuOOpbl, MHCTPYMEHTHI, MPHUHAJICKHOCTH M Marepuaibl. JKemarenpHo IS
BBINIOJIHEHUS JIOMAallHUX KOHTPOJBHBIX padboT mo aucuuruimHe «MHxeHepHas
rpaguka» UMETh YEPTEKHYIO JIOCKY, K KOTOPOM MpHU MOMOIIM KHOMOK KpPEMHUTCS



yeprexxHass Oymara. OT kauecTBa OyMard 3aBUCHUT M KAaueCTBO BBINOJHEHHOMN
paboTsl. XKenarenpHo npuoOpectu nonyBaTMaH (adpuku ['oc3Hak popmaroB A3 u
A4. Kapannaiuy d4epTexHble Mojapasieistorcs: Ha markue (M, 2M) wm 2B, B
(mmmiopTHBIC), cpeaaue TM (HB), tBepawie 2T, T (H, 2H). XKenarenpsno umerh
CpelHUE M TBepjble KapaHiamu. [ 3aTOUKM KapaHaalled JIydile HCHOJIb30BaTh
HEOOJBIION pe3aK CO CMEHHBIMH JIE3BUSIMU U HEOOJIBIION KyCOUeK HaKIauyHOM
Oymaru (HyJeBKy). s ynaneHus JNUIIHUX JUHUM ¢ OyMard He0OXOJIWMO HWMETh
MATKYIO PE3WHKY JUId KapaHjama. J[as BBIMOIHEHHS YEpTEeKHBIX padboT
HEOOXO0JIMMO UMETH JiBa yrojapHuka ¢ yriaamu 30°, 60°, 90 u 45°, 45°, 90°, nuHeiky
30 cM, HaOoOp JieKas, UCHOIB3YEMBIX JUIsl IPOBEJACHUS TUIABHBIX KPUBBIX JIMHUN U
TOTOBAJBHIO C CaMblM MHUHHUMAJIBHBIM KOJMYECTBOM HHCTPYMEHTOB (IIUPKYIIb,
MU3MEPUTETD).

OcHoBHass paboTa mpenanonaraercs B MEKCECCHOHHBIM NEPHUOJ, IyTEM
CaMOCTOSTENILHOTO U3YYeHUs JUCIUIUIMHBI «HXeHepHas rpaduka» U BbIOJIHEHUS
JIOMAIIHEeW KOHTPOJIbHON PabOTHI.

N3yyenue mpeaMeTa U BBHIMOJHEHUE KOHTPOJIBbHOU PabOThl PEKOMEHAYEM B
CJIEyIOIEeN OCaeA0BaTENbHOCTH:

1) M3ydenue yueOHOM MPOTrpaMMBI IO MIPEIMETY.

2) IpuobpeTeHne yueOHOM JIUTEPATYPHI.

3) O3HaKOMJICHME C COJCp)KAHUEM KOHTPOJBHOW pabOThl W 0oOpa3namu
BBITIOJTHEHUS 3a1aHUH.

4) Vzyuyenue maTepHualia o KOHTPOJIBHOHM paboTe 1Mo yu4eOHBIM TOCOOHSIM.

5) BrimomHeHHE YePTEKHBIX PabOT MO0 CBOEMY BapUaHTY.

BapuanT BbIOMparoT mo mocliienHen mudpe HoMepa CTYJICeHUYECKOro Ousiera.
KontponbHbie paboOThl UMEIOT JECATh BapHAHTOB WHAMBUAYAJIbHBIX 3a7aHUM,
KOTOpbIE BBIHECEHBI B OTJCNbHBIC MPWIOKEHUs. PaboTa, BBIMOIHEHHas HE TIO
CBOEMY BapHaHTy, HE 3aCUUTHIBACTCS.

Tab6mauma 1.
Pabouas nporpamma kypca «HxxeHepHas rpaduka
IlepeyeHpb TUCTOB \ Conepxanue \ Popmart
KourpoJsbHas padora
1 TUTYIBbHBIN JIUCT A4(210*297)
2 Kontyp neranm A4(210*297)
3 [Tpoexiny reoOMeTpUIeCKux Tell A3 (297*420)
4 Bupbl, pa3pessbl, cedeHus A3 (297*420)

Anp00M C YepTexaMu KOHTPOJIBHBIX paOOT BBICHIJIAETCS B COOTBETCTBUH C
rpaguKoOM 3a0YHOTO OTIEJIECHUSI B TEXHUKYM Ha PELIEH3UPOBAHHME WM MPUBO3UTCS
Ha ceccuto. Ha peneH3npoBaHre NMPUHUMAIOTCS KOHTPOJbHBIE pabOThl B MOJIHOM
o0beme. OTIeNbHbIe TUCTHI HE PELEH3UPYIOTCA.

Ecnin B mpomecce BbIIOJHEHUS pabOThl Yy  CTyAEHTAa BO3HUKIIH
HEpa3peluMble TPYIHOCTH, OH MOXET OOpaTHThCS Ha 3a0YHOE OTHEJICHHE 3a
IIACBbMEHHOM UJIM YCTHOU KOHCYJIbTALlUEH.




[IpenogaBaTenb, MPOBEPUB KOHTPOJIbHYIO paboTy, 00s3aH HAMKMCATh PEIICH3UIO
U MOCTaBUTHh MU GEpPSHIIMPOBAHHBIN 3a4eT ¢ OIEeHKOW. [Ipu crmopHOM perieHnn
CTYICHT MOKET OBITh TpWIJIANEH Ha coOeceJOoBaHWE W 3allUTy KOHTPOJIbHOMN
padoTHI.

METOANYECKUE YKA3AHMUSA K BBIIIOJIHEHUIO

KOHTPOJIbHOM PABOTBI

KonrtpornbsHas pabora BbinosHseTcst Ha dopmaTtax A3 n A4. Kaxabin iamcT
0POPMIISAIOT PaMKOV ¥ OCHOBHOVI Haidmucelo. OCHOBHasl Ha[IVCh Ha 4epTeXkax
BBIIIOJIHSETCS B cooTBeTcTBUM ¢ TpebosaHvsiMy 'OCT 2.101-68.
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[Tpu 3amosTHeHMM OCHOBHOWM HaANMCYU (IPONMCHOV IPUMPT pasMepoM 7 MM,
CTPOUHBI IIPUMT pasMepoM 3,5 MM) ¥ HaOMCaHUM pPa3MepPHBIX YMCeT
mcnonb3yercs mrpudT mo T'OCTy 2.304-81.

I'OCT 2.304-81 ycraHaBnuBaeT 4YepTEKHBIC MPUEGTHI, HAHOCHUMBIE Ha YEPTEHKH W

JIPYrue TEXHUYECKUE JOKYMEHTBI BCEX OTPACiIe MPOMBIIUIEHHOCTH U CTPOUTENBCTBA. Pazmep
mpudra h — BenuuuHa, omnpeesieHHas BBICOTOI MPONMUCHBIX OykB B muutumerpax. [OCT
yCTaHaBJIWBAET cieayromue pasmepsl pudra: 1,8; 2.5; 3,5; 5; 7; 10; 14; 20. Ilapamerpsl
mpudroB npusenensl B Tabaune 1. upuna OykB u 1udp onpeneisieTcss B 3aBUCUMOCTH OT
pa3mepos mpudra h.

Tabnuya 1
[To3 | IHapametps! mpudTa 1222?{ OrnocHTenbibii PEMED IprTe. 1
PaMETpbl TP i pasmep 3,5 5,0 7.0 10
1 IIponucHbie OyKBbI
U nudpsI:
1.1 E;;;Ta Oyxs n h (10/10)h | 10d | 35 5,0 7.0 10,0
1.2 | Hupuna Oyks: A, J1, q (7/10)h 7d 2,4 3,5 4,9 7,0




M, X, bl 1O

[Hupuna O6yks: b, B,
U, 1, K, JL, HO,II

P,T,V,I1,4,b,02, g
A n mudpsr 4

13 6/100h | 6d | 2,1 3,0 4.2 6,0

upuna 6yks: I', E,
1.4 |3,Cuuundp: 2,3,5, q (5/10)h 5d 1,7 2,5 3,5 5,0
6,7,8090

[upuna 6ykB: XK,
1.5 @, I1L, 11, b q (8/10)h ad 2,8 4,0 5,6 8,0

1.6 | Hupuna uudpsr: 1 q (3/10)h 3d 1,0 1,5 2,1 3,0

2 Crtpounblie OYKBBI:

BeicoTa cTpo4YHBIX
2.1 | OykB, KpoMe: B, 1, P, c (7/10)h 7d 25 3,5 50 7,0
Y, &

BricoTa OykB: 0, B,

2.2
H, p:» Ya (b

¢ | (10/10h | 10d | 3,5 5,0 7.0 10,0

upuna Oyks,
2.3 | kpome: K, 3, M, C, T, q (5/10)h 5d 1,7 2,5 3,5 5,0
¢, 11, 11, bl 10

2.4 | lllupuna OykB: 3, C q (4/10)h 4d 1,4 2,0 2,8 4,0

. II_(])_[I/IpI/IHa Oyke: MBI, | (6/100h | 6d | 21 3,0 4,2 6,0

upuna OyKB: T. XK,

2.6
¢, 11, 11

q (7/10h | 7d | 2,4 35 4.9 7.0

Pasmeps! mipudToB onpenenstoTces evicomoti h mponucHBIX (3ariiaBHBIX) OYKB B
MUWITUMETpax.

DTa BBICOTA H3MEPSIETCS TI0 HAIIPABJICHUIO, TICPIICHIUKYIIPHOMY K OCHOBaHHUIO
CTPOKH.

Jliist obsierdeHusi MOHUMaHUS U MOCTPOCHUSI KOHCTPYKIIMU MIpUdTa CTaHIapTOM
IpPeIyCMOTpEeHA CeTKa, 0Opa30BaHHAs BCIIOMOTAaTENbHBIMU JIMHUSIMHU, B KOTOpPbHIC
BINHCHIBalOTCS OykBbI. [llar BcroMoraTenbHBIX JIMHUA CETKH OMpeneseTcs B
3aBHCHMOCTH OT TOJIIMHBI JTUHUH mpudTa d (puc.2).




Puc. 2

YcraHaBIUBaKOTCSA CICAYIOIINC THUIIbI HIpI/I(i)TaZ

1.t A ¢ HaxJIoHOM OKoJio 75° (d- 1/14h);

2. tun A 6e3 Hakiona (d = 1/14h);

3. un b ¢ Hakiaonom okoso 75° {d= 1/10h);

4. tun b 6e3 nakiona (d = 1/10h).

HIpudT Tina b ¢ HAKJIOHOM B y4eOHOM MPaKTHKE SBJsIETCS OojIee Ipe-
MOYTHTEIBHBIM.

Ha pucynke 3 nokaszano BouckiBanue OykB mipudTa Tuna b ¢ HAKJIOHOM B
CETKY.
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PucyHok 3



Ha pucynke 3.1 noka3ano BnucbkiBanue udp mpudra tuna b ¢ HAKJIOHOM B
CETKY.

3aganme 1. TUTyILHBIM JHCT.
TUTyJIBHBIN JIUCT SIBIASETCS MEPBBIM JIUCTOM JIOKYMeHTa. @OpMY TUTYJIBHOTO JIUCTA

U pa30MBKY €€ Ha 30HBI CM. Ha puc. 4.

~a

AN

Conepxanue padOoThI:

1.Ha popmare A-4 Berueptuth paMky 1mo ['OCTy (mpu HEOOXOTUMOCTH CETKY ).
2.Pa3mectuth Ha pabouem moJie gopmaTa HEOOXOIMMBIEC CJIOBA M COUYETAHWUS,
ucnonb3ys puc. 3, 3.1, Tabauiyy mapaMmeTrpoB mpudTOB, YEPTEKHBIN CTAHIAAPT-
HBII Wpu@T.



TUTYNbHBIMA AUCT BKAKOYAET : 30Ha | - HAMMEHOBAaHHUE YYEOHOro 3aBe/ICHMUS
(I'BIIOY MO  «HpkyTCKUi  THAPOMETEOPOJIOTHYECCKUIMA
TEXHUKyM»), 30Ha 3 - HaWMEHOBaHHME JIOKYMEHTa
(KOHTPOJIbHAS PABOTA 1o uHxeHepHOU rpaduke),
30Ha 4 - daMuus, UM, OTYECTBO MperogaBaTess, 30Ha S5 -
nansblie o ctynente (O U O., rpynna), 30Ha 6 - ro. PADUHECK;

Haamucu B 30He 1 BBIMONHAIOTCS HIpudTOoM pazmepa e
7 mponucHBIMU OyKBamHu, B 30HE 3 - mpudrom pazmepa 10
MIPONMCHBIMUA M CTPOYHBIMH OyKBamu, B 30HE 4 - mpudtom
pasMepa 5 cTpouHbiMH OykBamH, B 30Hax 4 u 5 , 6 -
mpudTOoM pazMepa 5 CTPOYHBIMU OYKBaAMHU.

MNPOEKIIMOHHOE YEPYEHUE (OCHOBBI HAYEPTATEJIBHOM
I'EOMETPHUN)

MeTozmquKne YKazaHuA

Jlenmenne OKpyKHOCTH Ha TPH, YETHIPE, IATh, LIECTh, CEMb, BOCEMb, JICBATD,
JBEHA/IIIaTh PaBHBIX YaCTE MOXKET ObITh OCYIIIECTBIECHO C TOMOIIBIO IUPKYJIS (PHUC.

Puc.5

C noctaToyHOM TOUHOCTHIO MOXHO Pa3AesiuTh OKPYKHOCTh Ha JIH000€ YHCIIO
PaBHBIX YacTeH, MOJB3YACh TaOIUIeH Xopa. 3Hasi, Ha KaKoe YHCIIO (n) CIeTyeT
pa3lieIUTh OKPYXKHOCTb, Haxo a4t 1o Tabmauue 4 ko3gduuuent (k). [Ipu ymHoxeHuu
koadduimenTa (k) Ha TUaMeTp OKPYKHOCTH MOJTYHAIOT JUIMHY XOPJbl, KOTOPYIO
OTKJIQJBIBAIOT Ha OKPYXKHOCTHU (n) pas.

KoaddunmenTs! ajs noacyéra AJIMHBI XOPIbI.



Tabmuua 4.

YUCIO0 YacTel (n) kod(ddumment (k) | umcno gacreii (n) | kodddurment (k)
5 0,587 10 0,309
7 0,434 11 0,282
9 0,342 13 0,239

ComnpsbkeHre 3TO TUIaBHBIA MeEpexoj], OAHOM JuHuU B Jpyryro. lloctpoenue
CONPSIKEHUSI CBOJUTCA K TPEM MOMEHTaM: OMPEACIICHHE IIEHTPa COMNPSHKCHUS;
HaX0XJICHUE TOUYEK COMPSIKEHUS; MOCTPOCHUE AYTH COMPSHKEHUS 3aIaHHOTO pajinyca

(puc. 6).

IIpuMepsl NOCTPOCHHS CONPSKEHUMH

A

Puc.6




a, 0, B - COMPsDKEHHE T10 IyTe OKPYKHOCTHU 33JaHHOTO Painyca IBYX MPSIMbIX,
PacIoJIOKEHHBIX TOJT Pa3HBIMU YIJIAMH JPYT K IPYTY;

T, 1 - TUJIABHBINA TIEPEXO0 MKy IByMsI OKPY>KHOCTSIMH 110 JyTe 3aJJaHHOTO pajnyca
(BHEIIHEE ¥ BHYTPEHHEE COMPSHKEHUE); € — COMPSHKEHHE 10 AYTe OKPYKHOCTH
MEXAY MPSMOI U OKPY>KHOCTBIO.

3ananme 2. Kontyp neranu.
ConepskaHue paboThI:
Pa6ora BeimonHsercs Ha hopmate A4, macmitad 1:1

1. IlepeuepTuThb 3aJaHHBINA KOHTYD.

2. IlocTpouThb CONpsKEHMS U JIEJICHUE OKPYKHOCTH Ha PaBHBIE YaCTH, TUHUU
IIOCTPOECHUS OCTABUTh HA YEPTEKE.

3aIoJIHUTh OCHOBHYIO HA/IIIUCK.

4. TIpocTaBUTH pa3Mephl.

w



Tabmuna 5. BapuanTtel 3ananus 2.
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Tabmuma 5 (mpomomkenue)
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3ananme 3. IIpoexknunu reoMmeTpu4ecKMX TeJl.

COI[CD)K&HHC Da6OTI)I

PaGota BrinonnsieTcs Ha nucte popmata A3.

1.ITocTpouTh TpU MPOEKIUU (KOMIUIEKCHBIA UYEpPTEX) MPU3MBI M KOHYyCa
(W TUpaMuIbl U MWIMHAPA)

2.IloctpouTh pa3BEepPTKH OOKOBBIX ITOBEPXHOCTEH 3al@aHHBIX TEl W UX
M30METpUYECKUE TpoeKiuu. Kpome Toro, mo HamMe4eHHBIM HAa MOBEPXHOCTH TN
MPOEKIMAM TOUEK HAUTHU U IPYTHE UX MPOEKIUU.

3.11ocTpouTh NPSIMOYTOJIBHYIO U30METPUUECKYFO TPOEKIUIO TE.

BapuanTsl 3aaHuii cMOTpH B Ta0JI. 6

[lepen BbIMOMHEHHEM Trpaguueckod pabOTbl BHUMATENBHO HU3YYUTh
IIPOCKLIHUM 3aJaHHBIX I'€OMETPUYECKHUX T€Jl, BBIYEPTUTH HUX U IIOCTPOUTH TPETHHU.
HanecTtn 3aganHple MPOEKIIMY TOYEK U HAUTH OCTAJIbHBIC. JINHUM ITOCTPOEHUS U OCH
MIPOEKIMM COXpaHUTh. [I0CTpOUTH pa3BEepTKH MOBEPXHOCTEU U

OOpaser BeINOIHEHUS! PaOOTHI CMOTPHU PUCYHOK /.



Tabmuma 6.




Puc. 7

Oo0pa3sen BbINOJIHEHUS 3a1aHus 3

gINULQOH EOHGOHI(G

- 60—
25




3ananme 4. Buasl , pazpesbl, ceyeHus .

COI[CD)K&HHC Da6OTI)I

Pabora BeimosHsercs Ha nucte popmara A3.

1.1To 3aaHHBIM ABYM HPOEKIHMSIM JETAJIH MOCTPOUTH TPETHIO.

2.Ha mpoekuusax  BBIMOJTHUTH  HEOOXOIMMBIE  MPOCTHIE  pa3pesbl
(pponTaNBHBIN U TPOUIBHBIN) U HAHECTH Pa3MepHI.

3.IlocTpouth aKcOHOMETpUYECKOE H300pakeHHE B  NPSIMOYTOJIBHOMN

M30METPUH C BBIPE30M OJHOU YETBEPTH.

41lo 3a7aHHOMY TIOJIOKEHHUIO CEKYIIEH IJIOCKOCTH IOCTPOUTH CEUYEHHUE
netanu . HaTypanbHbli BUJ CEYEHHUS CTOMTCS MO MpaBUiIaM HadepTaTeIbHOM
r€OMETPUHU, TMPUMEHSII METOJl 3aMEHbl IUIocKocTed mpoekiuil. CedeHue
pacrnoyiaraeTcsi Ha cBoOOgHOM Tmoie Jucta. KOHTYp BBIHOCHOTO CEYEHUS
U300paKal0T OCHOBHBIMH CIUIOIIHBIMU JIMHUSAMU. [1IIOCKOCTh CEUeHHs MITPUXYIOT
noa yriioM 45° K paMmke 4epTexka Wih ocu cedeHus. CeueHrue COMpOBOXKIAECTCS
HAJIMKUCHIO TI0 TUITY A-A.

BapuaHnTel 3aanuii cMOTpH B Ta0I. 7.

OO0pa3er BeIMOTHEHUS Tpadudeckoit paboThl Ha puc. 8



o o

Tabnuma 7.

D40




Puc.8 Obpa3zer BeimoTHEHUS 3a1aHUA 4.
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Kpurtepun onenku rpaguveckux pador

Onenka «5» - IpaBWIbHO U I'pa)UUECKU IPAMOTHO BBIIIOJIHEHBI N300pakeHu,
3aJIaHbl U IPOCTABJIEHBI pa3MEpHI;

OLIEHKA «4» - MPaBUJIBHO BBIIIOJHEHBI N300pakeHUs1, pa3Mephl IIPOCTABIIECHBI C
nomnyiieHneM 1-2 onmmrboK BTOPOCTETIEHHOTO XapaKkTepa;

OLIEHKa «3» - BBINOJHEHHBIX M300paXEHUU HE JTOCTATOYHO JUISl BBISBIICHUS
(GopMBI AeTanu UM B HUX AOMYIIEHBI 1-2 ommOKH, B HAHECEHUU pa3MepoB —2-3
OIIINOKU;

OLICHKA «2» - M300paKeHUI €Taal HET UM OHH HEBEPHBIE.



