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IIpakTnueckass padora Ne 1. YnpasieHue JMCTAMH, 3aM0JHEHHUE OCHOBHOM
HAANMUCH TPU co3aaHuM rpaduyeckux AokymMeHTOB B cucreMe KOMIIAC wu/minm
Autocad.

Ilenv pabomwi: V3ydeHne OCHOBHBIX THUIIOB (DailJIoB M MX MOATOTOBKM K Hayaly
paboThI, AIrOpUTMA CO3JAHUS MPOCTHIX MPUMHUTHUBOB M MCIOJI30BaHUSI UX C OCHOBHBIMU
pexxumamu yepueHus B cpeae Autodesk Autocad.

Dopmupyemovie KOMnemeHyuu:

NI-30mnk-2 00mamaet HaBbIkaMu paboThl ¢ IBM, HCTIOIB3YST HOBBIE METO/IBI M TTAKETHI

porpamm.

Axmyanvnocms memol: OOYCIOBIEHA HEOOXOAMMOCTBIO H3YYEHUHM U OCBOEHUS
0a30BOTO HMHCTPYMEHTAapus MJisi pabdOoThl C TMaKeTaMu BEKTOpHOU Tpaduku. 3HaHUS,
MOJTyYEHHBIEC B paMKaX MPaKTUYECKUX 3aHATUM, OyTyT BOCTpEOOBAHbI HA MPOTSXKEHUN BCEH
npodeccuoHaNbHOM NESITEIbHOCTH.

N3 kypca mmxeHepHOM rpaduku MU3BECTHO, YTO Hayaly CO3JaHUs JIF0OOro depreika
MPEIIECTBYET PyTUHHAS paboTa MO M3TOTOBJICHUIO PAMKU U OCHOBHOM HAJIMKUCH, KOTOPHIC
YBEJIMUYMBAIOT BPEMSI HEOOXOIMMOE JIJIsl BHITTOJTHEHUS ITPOEKTA.

Hcnonp30BaHre cUCTEM aBTOMAaTU3HUPOBAHHOTO MPOEKTUPOBAHUS, JaXKE HA HAYaIbHOM
ATame MX OCBOEHHUS IMOJIb30BATEIEM, MO3BOJIUT COKPATUTh PYTUHHYIO COCTABJISIOLIYIO
nporecca MPOEKTUPOBAHUS 332 CUYET HCIOJIb30BAaHUS €IUHOXKIbl BBIITOJTHEHHBIX PaMOK M
OCHOBHBIX HaJIuMcen omnpeaeneHHbx popmaToB. K Tomy ke, XOTh BEHIYEPUUBAHUE PAMKU C
OCHOBHOM HAAMUCHIO, HAa HayaJbHOM JTale WCIOJIb30BaHUS CHUCTEMbI, M 3aHUMACT
JOCTAaTOYHO JJIUTEIIBHOE BPEMSI, TO3BOJISIET MTOJIB30BATENI0 HA KOHKPETHOM IPUMEPE MOHSTh
TaKue PEXKUMBbI pabOThI KaK PEKUM OPTOTOHAJILHOTO Y€pUYEHUS, UCTIOIB30BaHNE OOBEKTHBIX
NPUBSI30K U TUHAMUYECKOTO BBOJA.

Coznanue pamku dopmata A4 U OCHOBHOM HAJIMMCHU, TTOKAa3aHHBIX Ha pucyHke 0.1,

NoJIpa3yMeBaeT MOJ COOOW HCHOJB30BAHME CTPOr0 TOPU3OHTAIBHBIX U BEPTHUKAIBHBIX



OTPE3KOB, MOCTPOECHUE KOTOPBIX BBI3BIBAET omnpeneseHHble TpyaHocTH. AutoCAD, sBissch
JIOCTAaTOYHO MOIIHOM CHUCTEMOW aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHMS, Npejiaraer
MOJIb30BATENISIM B TOJOOHBIX CIIy4yasX HCIOJb30BaTh CHEIUAIbHBIA PEXUM Ha3BaHHBIM

«OpTto».

Mee Maces | Mocomal

Ky | S| W cogrr ey, | oo
Foancd .
ol

I | Avemad

i sormp

Pucynoxk 0.1- Pamka A4 ¢ 0CHOBHOM HaJIIMCHIO
[Ipn BeIKIIIOYEHHOM pexume «OpTO», MOJB30BATENIO I HOCTPOCHUS CTPOTO
TOPU30HTAJIBLHOTO (BEPTUKAIBHOIO) OTPE3Ka MPUAETCS WM BBOJUTH TOUYHBIE KOOPAUHATHI
JAHHOTO OTPE3Ka WJIM BBIBEPATH yKa3aTElIEM Kypcopa IOJ0KEHHUE, ITPU KOTOPOM OTPE30K
CTaHET TOPU30HTANbIO (BepTHKaNb0). [locTpoeHue oTpes3ka MpH BHIKIIOYEHHOM PEXHUME
«Opto» nokaszaHo Ha pucyHke 0.2.

T 2-5 TouKa
paekTopus Npeanonaraemoro oTpeska

oTpeska \ -

Pexum «OpTo» BbIKMOYEH

136.1003, 141380, 0.0000 Iﬁ]ﬁ@-(ﬂ&ﬁ[é[&lﬂt [ElalEks
Pucynox 0.2— [Toctpoenue orpeska 6e3 pexxuma «OpTo»
N3 pucynka 0.2 BHIHO, Y4TO BTOpas TOYKa OTpe3Ka JKECTKO MpHUBs3aHA K ICHTPY
yKazaTels Kypcopa M3-3a 4ero OT IOJIb30BaTeNsl TpeOyeTCsl TOYHO YKa3bIBaTh IMOJIOKEHUE
BTOPOI TOYKH. DTO B CBOIO OYEPE/Ib BIMACT HA CKOPOCTh M KAY€CTBO IPOCKTUPOBAHHS.
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Bxarouenue pexuma «OpTo», Kak 1 MHOTHE APYTUE IEUCTBUSA B IPOrpaMMe, BO3MOKHO
BBITTOJIHUTH HECKOJLKUMU MyTSAMHU: HAKATHEM MUKTOTpaMMBbI [, pacroyioskeHHOM Ha CTPOKe
cocTosiHUS, MO0 HakatueM ropsueit knapumm F8. BaxHo oTMETHTH, YTO BCE aKTUBHBIC B
TEKYIIUM MOMEHT PEXUMBl HMMEIOT IOACBETKY LBETOM OTJIMYHBIM OT LIBETAa CTPOKHU
COCTOSIHUSL.

[TocTpoeHue Toro e camoro OTpe3Ka Ipu BKIIOUEHHOM pexkuMe «OpTo» MoKa3aHo Ha

pucyHke 0.3.

TpaekTopus npeanonaraemoro
oTpeska 2-11 TouKa
oTpeska &

133.8890, -3.3046 0.0000 H.;-LAL@JE AN AR EER E

Pexum «OpTo» BKMOYEH

Pucynoxk 0.3— Iloctpoenue otpeska B pexxume «OpTo»

Kak Buano u3 pucynka 0.3, *ecTkas CBSI3b BTOPOM TOYKM W LEHTPOM YKa3aTelss
Kypcopa, Ipu 4epueHuu B pexume «OpTo», TEpSIETCsA, HO MPU 3TOM OHU PacIioJiaraloTcsi Ha
OJIHOM JIMHUHU. Ba)kKHO OTMETUTH UTO, BOOOpakaemasi TMHUSI Ha KOTOPOI HaXOAUTCSl BTOpas
TOYKa OTPE3Ka U LIEHTP yKazaTessl Kypcopa, HE JOJDKHA MPEBBIIATH JJIUHBI CTPOSILIErOCs
OTpe3Ka, B TMPOTUBHOM XKe€ Cllydyae MporpaMmMa aBTOMATHYECKH TIOCTABUT BMECTO
CTpOSAIIEHCS TOPU3OHTANM BEpPTUKAIL. B cBsizu ¢ 3TuM Hambosee yaoOHBIM CIOCOOOM
MIOCTPOECHUS OTPE3KOB 33JJaHHOM JIJTMHBI SABJISIETCSA YKa3aHUE HAYalIbHOW TOYKH, HAIIPABJICHUS
B KOTOPOM JOJDKEH OBITh MOCTPOCH OTPE30K M BBOJAA C KJIABUATYPHI JUIMHHBI. JlaHHBIN

croco6 nokasaH Ha pucyHke 0.4.



YKkasaHHoe
/ HanpasneHue

=
O | e

1-21 TOuKa Pasmep oTpeska

|/~ OTPE30K Cnepywouas Touka unu [oTMennTs]: | 5|

Otpesok = 50 mm 2-9 TOYKa
D

Pucynok 0.4 — [ToctpoeHune oTpe3ka 3aJJaHHOM JIMHBI EJUHCTBEHHBIM

HEJIOCTaTKOM JaHHOTO croco0a SBISETCS TO, YTO IMOJIb30BATElIb
BBOJS JUIMHY OTPE3KAa BBIHYKJIEH OTBJICKATHCS U CMOTPETh B KOMaHJHYIO CTPOKY, TaK Kak
BBOJIMMbIE 3HAYEHUS OTOOPAKAIOTCS MMEHHO TaM. J[aHHBIA HEJOCTATOK pellaeTcs IMpu
WCMOJIb30BaHUH €III€ OJJHOTO PEKMMa KOTOPBIN HAa3bIBACTCS PEXUM «[MHAMUYECKUI BBOI.
JIaHHBIN pEKUM MO3BOJISIET ClIeNIaTh pabOTy ¢ MporpaMMoHu erle 6osiee ya00HOM 3a cUeT
MOSIBJICHUST PSAJIOM C KYpCOpPOM HEOOJIBIIIOTO OKHA, OTOOPaXKAIOIIETr0 BBOJUMBIC 3HAYCHUS
U1 KoMaH[. BxiroueHue pexuma «JluHaMH4YeCKUid BBOI» MPOU3BOAUTCS MHPHU MOMOIIA
[IUKTOIPaMMBI mu6o knaBumm F12. IToctpoeHue oTpe3ka ¢ BKIIOUEHHBIM PEXUMOM

nokasaHo Ha pucyHke 0.5.

-9.0139, 289.9522, 0.0000

Pucynok 0.5— IToctpoenue otpeska B pexxume «[nHamMudeckuii BBO»
Kak BugHO 13 pucynka 0.5 mpu BKIIOUEHHH pexxuMa «/[nHaMu4ecKkuili BBOI» PSAJIOM C

TpaeKTOPHeﬁ OTPC3Ka IIOABJIIAIOTCA ABa OKHA C €TI0 IIapaMCTpaMH, B OJHOM H3 KOTOPBIX



yKa3bIBAa€TCs JUIMHA, a B JPYrOM YIrojd HAaKJIOHA OTHOCUTEIbHO TOYKH OTCYETA.
[lepeximtoueHne MeXAy OKHAMH MPOU3BOJUTCS HaKaTMEM Ha KJIaBUAType KHOIKU
taOymsun «Taby, a o6patHO «Shift+Tab». CTOUT OTMETHTB, YTO JIJIS1 KAXKIOTO MPUMUTHBA
MpeaiaraloTcs pa3jindHble OKHA, MO3BOJISIONINE B MTOJHONW MEpe HACTPOUTH €0 MapaMeTphl.

WTak Bce BBINIEPACCMOTPEHHOE TTO3BOJISIET MPUCTYIUTH K CO3JJaHUIO PAMKH U MTEPBHIM
[IaroM CTaHET BblYepuMBaHHE TpaHuUl] Gpopmarta A4, pazmep kKoToporo cocrasisieT 210x
297 mMm.

1. HeoO6xoaumo BKIIOUUTH pexUMBbl «OpTO» U «JIMHAMUYECKUI BBOIIY.

2. Heo6xomumo BbiOpaTh npumMutuB «OTPE3OK» u BBecTH KOOpAWMHATHI MEpBOU
TOYKH, 32 KOTOPbIE MPUMEM Hayaio KoopauHaT, To ecTb X=0 Y=0. [Tocie yero Heo0xoaumo
yKa3aTh HallpaBJICHHE, B HAILIEM CJIy4yae BIIPABO, U BBECTU pa3Mep MEPBOro OTPE3Ka paBHBIN
210, mocne yero Haxatb BBOJ (pucyHok 0.6). Pazmep 210 siBisieTcs TOpU30HTAIBHBIM
pasmepoMm (opmara A4, Tak Kak JaHHBIM (opMar, COTJIaCHO CTaHAAPTy, MOXKET HUMETh

TOJIBKO BEPTHKAJIBHOC PACIIOJIOKCHHUC.

3Hak oTaensioumn

KoopauHaty X ot Y ‘
a s 6 - 20|
Beog KoOpAWHAT NepBO TOYKU @ X
B ( [39-1 B

OTpesok pasHbin 210 MM

Pucynoxk 0.6— IToctpoenue rpanuil popmara A4
3HaK 3aMKa, MokazaHHbIM Ha pucyHke 0.6 a, pa3nesnsieT BBOAUMBIE KOOPAWHATHI, U
MOSIBJISIETCSL TIOCJIE BBOJA 3aISITOM MEXKIy KOOpAUHATAaMU X U Y, U CIY>XKUT pa3feiuTeieM
TP BBEICHUH PA3IMYHBIX TapameTpoB. Ha pucynke 0.6 6 moka3aHo MECTO Ky/1a TIOCTaBJICHA
repBasi TOUKa OTPE3Ka, yKa3aHHO HaMpaBJICHUE JABWKCHUS yKa3aTessl Kypcopa U BBOAUMBII

pasmep.
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3. [locne nocTpoeHust NEPBOro OTpe3Ka Mporpamma MpeasiaraeT ykazarb HOBYIO TOUKY
JUTSL IOCTPOEHUSI BTOPOTO OTpe3Ka, KOTOopas AOJKHA HaXOJIUTCA Ha PacCTOsIHUU 297 MM OT
MPEIbIAYIIEH.

4. lanee HeoOXOAMMO yKa3aThb TPETHI OTPE30K paBHBIA MEPBOMY M HAINPABIICHHBIN B

MIPOTUBOIOJIOKHYIO CTOPOHY (pucyHOoK 0.7).

2-51 TouKa 3-r0 oTpeska <g= —
1-51 TOUKa 4-r0 OTpeska ) |

1-ATOMKa |
IOCTPOSHHBI OTPE30K NPY NOMOLLM KOMaHAB! «3amMKHY To»

3agepuwauian komasaa

TpOTHBONONOKHLIS MO HANPABINEHWID OTPE3KM PABHbIE 210 MM

Pucynok 0.7 — I'panunbl pamMku popmara A4
5. 3aBepLIarolyM 3TalOM CO3JaHUs TPAaHULL JINCTA SBJSETCS OCTPOCHUE YETBEPTOrO
OTpe3Ka, JUIMHA KOTOPOro paBHA JUIMHE BTOporo. Ho BMecTo ykazaHus JJIMHBI C KJIABUATYPBI
CYILLIECTBYET CIOCOO C€O3/1aTh 3aMKHYTBHIM KOHTYp MpPH MOMOIIM KOMAaHJbI
«3aMKHYTb», IPUMEHEHHUE KOTOPOil MoKa3aHo Ha pucyHke 0.7.
6. Creqyronum maroM B CO31aHMM OCHOBHOM HAJIIUCH SIBJIETCS BBIMIOJHEHUE PAMKH,
kotopas corinacHo ['OCT 2.104-2006 noikHa pacnosiaratbCs OTHOCUTEIIBHO TPAHUIL JINCTA

Ha CJIEAYIOIIUX PAacCTOSHUAX: ciaeBa 20 MM; CBEpXY, cripaBa U CHU3Y 5 MM (pucyHok 0.8).
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paHuLbl NucTa

2. [/ _1l.s

Pucynok 0.8 — Pamka
U3 pucynka 0.8 BUAHO, YTO MepBas TOYKa OTPE3Ka, MPU TMOCTPOSHUU PaMKH, TOJDKHA

nMeTh KoopamHatel X=20 n Y=5, a cama pamka ctopoHsl 185 MM u 287 mm. Ilpu sTom ee

IMOCTPOCHHUC aHAJIOTHUYHO ITIOCTPOCHHUIO I'PAHUIT JIUCTA.

[Tocne mocTpoeHus: paMKH, 4ePTEXK, MOKa3aHHbIM HAa pUCyHKE (.7 JOJDKEH NPHUSTH BU,

MoKa3aHHbI Ha pucyHke 0.9.

287 Mm

1-51 Toyka (X=20 Y=5)
Cx

185 mm

Pucynok 0.9 — I'panunibl Jincra ¢ paMKon
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7. CrnenyronMm 3TanoM BBIIOJHEHUS (opMmaTa SBISIETCA CO3JAaHME OCHOBHOM
Ha/AIIHCH.

[TocTpoeHne paxke Takoro MpocToro oObEKTa KaK OCHOBHAs HAANKCHh MOTPEOyeT OT
[OJIb30BATENsl BBIYMCICHUI KOOPAMHAT BCEX TOYEK, 4YTO HENb3sl Ha3BaTh YAOOHBIM.
AutoCAD npenocTaBisieT M0JIb30BaTENIO JIBA IyTHU PELIECHUS TaHHOW MPOOJIEMBbI, OJIUH U3
KOTOPBIX 3TO BBOJ OTHOCUTEIIBHBIX KOOPAMHAT, 4 BTOPOM ITOCTPOCHHUE BCIIOMOTATEIBHBIX
OTPE3KOB.

OTHOCHUTENBHBIE KOOPAUHATHI OTJIMYAKOTCS OT a0COOTHBIX JIUIIB CIIOCOOOM BBOJIA U
[OJIOKEHUE Hauyaja KoopauHaT. B aOcomoTHOM cucTeMe KOOpAuHAT B KauecTBE Hayasa
koopauHat BeicTynaer Touka (0,0). B oTHocuTenbHON cUCTEME KOOPAMHAT B KaueCTBE
Hayaja KOOPAMHAT BBICTYNAET IMOCIEAHSAS yKa3aHHAs IOJb30BATEJIEM TOYKA, HAIPUMED,
IIOCJIEIHASA TOYKA IOCTPOCHHOTO OTPE3Ka.

BBo/1 OTHOCHUTENIBHBIX KOOPAMHAT OCYIIECTBIISIETCS, TAK € KAK U BBOJ A0COJIOTHBIX C
TOW JIMIIb pa3HULIEH, YTO HEOOXOAUMO Iepesl KOOpaAuHaTOW «X» MOCTaBUTh 3HAaK cobaka
«@».

JUIsL BBINOJTHEHUS OCHOBHOW HAJIIMCH, NOKAa3aHHOW HAa PUCYHKE Ommodka! Mcrounmk
CCLUIKH He Haiiten., HEOOXOJMMO BKIIIOUUTH CIEAYIOLIUE PEXUMbl OOBEKTHON NPUBS3ZKU:
«Kontoukay, n «Hopmaiby.

8. Ilocne ykazaHusi MepBOM TOYKM HEOOXOAMMO YyKa3aTh HaIpaBIECHUE U pa3MeEp
BCIIOMOTATENILHOTO OTpe3Ka (PUCYHOK Ommbka! Hcrounuk cewuikn me mnaiinen.0). J[aHHOE
JEUCTBUE BBINOJIHAECTCS AaHAJOTUYHO TOCTPOCHUIO TpaHull ¢Gopmara, MOKa3aHHOMY Ha
pucyske 0.66. [Ipu 3TOM BUHO, YTO BCIIOMOTATENbHBII OTPE30K JIEKUT HA TPAHHULIE PAMKH.

Pe3ynbraToM mOCTpPOEHMS BCIIOMOTATEIBHOIO OTPE3Ka SIBJIIETCS ITOJIYYECHHE MEPBOU
TOYKH BEPXHEW T'PaHUIIBI OCHOBHOW HaANUCH. /{1 MOCTpOEHUS BTOPOM TOUKH, NPU JaHHOM
crocobe, y>ke He BOBHUKAaeT HEOOXOAUMOCTb YKa3aHUs JJIMHBI OTpe3Ka, HE0OOX0JUMO JIUIIb
MEPEMECTUTh yKa3aTellb Kypcopa K MPOTHUBOMNOJOXHOW TPAHUIE PAMKUA 10 MOSIBICHUS
MapKepa IPUBI3KHU «HOpMaJIL», IIOKAa3aHHOIO Ha PHUCYHKEC Ommdxa! MCTOYHMK CCHUIKM He

HaligeH.B, U 0003HAYNTh BTOPYIO TOYKY HICJTYKOM MBbIIIIH.
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B pe3ynbraTe BBINIONHEHUsA OINHMCAHHBIX paHEE NECUCTBUUA 4YEpPTEXK IPUMET BUJ,
NOKA3aHHBI HAa PUCYHKE Ommdka! MCTOYHMK CCHUIKH He Haiinen.I, & UMEHHO MOSIBUTCS BEPXHSIS
IrpaHUlla OCHOBHOW HAJIKMCH, PACHOJOKEHHAs HAa PACCTOSIHUM 55 MM OT pPAMKH H
NPUIETAOMIAS MO IPSIMBIM YIJIOM K BEPTUKAJIbHBIM I'PAHULIAM PAMKHU.

9. Hcnone3ysd pacCMOTPEHHBI HHCTPYMEHTApHil, MOCTPOUTh OCHOBHYIO HAJIMNCH,
ITOKa3aHHYI0 HAa PUCYHKEC Omunbdka! MCTOYHHMK CCHUIKH He Hali/IeH..

10. IIpoBeputh mnoctpoenue Ha cootBerctBue ['OCT 2.104-2006, B cnydae
HEO0OXOIMMOCTH MTPOBECTH JIOMOJIHUTEIBHBIE IOCTPOCHUS.

Pesynbprarom mocTpoeHmit OyAeT SBIATHCS MOCTPOCHHBIN (opmar A4 ¢ pamkoil u

OCHOBHOU HaAIIMCBIO.

OBOPYJIOBAHUE U MATEPHUAJIbI

KoMmnploTepHblii  Kiacc,  OCHAUICHHbIH  MHTEPAKTUBHBIM  MYJIBTUMEIUIHBIM
obopynoBanueM (IIpoextopsl EpsonEB-436Wi umu EpsonEB-536Wi), BeluncauTeabHON
TEXHUKOM C JIOCTYIOM K BHYTpPEHHEl HMH(POPMALMOHHON CETH; IIOOAIbHOU

MH()OPMATMOHHON CETH; K TEXHOJIOTMH YAAleHHbIX padbounx cTosioB VDI

YKA3AHMUA 110 TEXHUKE BE3OITACHOCTH

CryneHty npu paboTe Ha TIK 3aNpeIiaeTcs:

- IpUKacaThbCs K 3aHEH MaHeId CUCTEMHOr0 OJI0Ka MPY BKIIFOUEHHOM MUTAHUU;

- MepeKIIIoYaTh pazbeMbl MHTEp(eicHbIX Kadenel nepuepuilHbIX yCTPOMCTB IpH
BKJIFOYEHHOM ITUTaHUU;

- IoNycKaTh MOMaJaHue Biaru Ha MOBEPXHOCTh CUCTEMHOIO 0J0Ka, MOHUTOpA, HHOTO
o0opynoBaHusi, pabOUYyl0 MOBEPXHOCTh KJIaBUATYPbI, AUCKOBOAOB, MPUHTEPOB U JIPYTHX
YCTPOKCTB;

- POU3BOJUTH CAMOCTOSITEILHOE BCKPBITUE K PEMOHT 000PYAOBAHMS;

- paboTaTh Ha KOMIIBIOTEPE MPU CHATHIX KOXKYXaX;

- OTKJII0YaTh 00OPYAOBAHHUE OT JEKTPOCETH U BBIAEPTUBATH JJIEKTPOBUIIKY, JIepKaCh

3a IIHYP.
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3AIAHUS

1. HpOI/ISBCCTI/I AHAJIM3 BIAAHHOI'O IIPEIIOaAaBaTCIICM 3alaHH .
2. BrinoaHuTh CO3JaHHUC YCPTCIKA.
3. HpI/I IMOCTPOCHUHN YCPTCIKa HUCIIOJIb30BATH HauoOoIee PadOHAJIBHBIC IIYTH

IIOCTPOEHHUS TEOMETPUH.
4, [IpousBecT CpaBHUTENBHBIA AaHAIU3 3aJaHUsd H €ro pealn3alvd B

QJICKTPOHHOM YCPTCIHKC.

COILEPKAHHUE OTYHETA
B kauecTBe oTyeTa MO MPAKTHYECKOW padOTE CTYyAEHT NPENOCTABISET JIEKTPOHHBIE
YepTEKU M3JAeNUs JTUO0 3JIEKTPOHHBIE MOAEIH U3eNHsl, ODOPMIIEHHbBIE B COOTBETCTBUHU C
TpeOOBaHUAMU €AMHON CUCTEMBI KOHCTPYKTOPCKON TOKYMEHTALMU WM MHBIMU YKa3aHUSAMU
IIPEIOIaBATEIIA.
KOHTPOJIBHBIE BOITPOCHI
l. Kakue pyHKINN aKTUBHPYET PEXKUM «TMHAMUYECKHUI BBOIY
2. Kakumu cnioco6aMu MOKHO MTPOU3BECTH MOCTPOEHUE AKTUBHOT'O IPUMUTHBA C

BKIIFTOUCHHBIM PCKNMOM ((I[I/IHaMI/I‘-ICCKI/Iﬁ BBOI»

3. Kaxkue cymiecTBytoT cucTeMbl KOOpAUHAT B autocad?

4. B kakoi1 cuctemMe KOOpAuHAT BO3MOKHO YKa3aHUE KOOPIUHATHI IEPBOU TOYKH
MIPUMHUTUBA?

5. B kakon cucTeMe KOOpAMHAT BO3MOXKHO YKAa3aHHE KOOPAMHAT TOYEK

CJIEIYIOIIMX 3a MEPBOI?

6. JaiiTe onpeneneHne NOHITHIO OOBEKTHAS TPUBSI3KA.

7. Kaxkue Tunbel 00beKTHOM MPUBSI3KK CYIIECTBYIOT B cUcTeMe autocad U B ueM ux
pa3Huna?

8. Bo3M0XkHO J1 U3MEHEHNE 1IBETA MapKepa MPUBA3KU?

9. K kakum TOUKaM MO3BOJIAET MPOU3BOAUTH IPUBA3KY apaMeTp «KOHTOUKa»?

CIIMCOK JIMTEPATYPbI
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IIpakTuyeckass padora Ne 2. Komanabl pejakTupoBanusi 00beKTOB B CHCTeMe
KOMIIAC u/uan Autocad.

Ileny pabomoer: w3ydeHUs KOMaHA MOIUGUKAIIMNA CBONCTB T'€OMETPUUCCKUX

IIPUMHUTHBOB.

Dopmupyemovle KOMnemeHYUU:

NI-30mnk-2 00mamaet HaBpIkaMu paboThl ¢ OBM, HCTIOMB3YST HOBBIE METO/IBI M TTAKETHI
MIPOTPaMM.

Axkmyansnocms mempl: OO0YCIOBICHA HEOOXOJAMMOCTHIO CO3JAHUS  CIIOKHBIX
YepTEKEH, SIBISIOMUXCS HA0OPOM MOIU(PHUITIPOBAHHBIX MPUMUTHBOB. 3HAHUS TTOJTYICHHBIC
B paMKax pa0oThl MOTPEOYIOTCS Ha MPOTSHKEHUHU Beel MpodecCHOHATBHOM AeSTEIHHOCTH.

TEOPETHUYECKAS YACTDb

BrinonHenue 1100010 CI0KHOTO 4epTeka HEBO3MOKHO 0€3 BO3MOKHOCTH U3MEHEHHUS
MIOCTPOCHHBIX 00BEKTOB. Kak ye oTMeuanoch paHee, BEKTOpHbIE rpad)MueCKue CUCTEMBI
paboTarT ¢ MPUMUTUBAMHU, U3 KOTOPBIX U CTPOSTCA 4yepTeku. B BekTOpHOU rpaduke, B
OTJIMYUE OT PacCTPOBOM, CYIIECTBYET BO3MOXXHOCTh PEAAKTUPOBAHUS MPUMUTHUBOB,
HaIpuMep, U3MEHEHHE PacioIoKeHHs, MacinTada wim pasmepoB. B cucteme AutoCAD nst
BBINIOJHEHUS ~ ATUX  (QYHKIUHA  MOpelHa3HaueHa  IMaHellb  HWHCTPYMEHTOB

«PenaktupoBanuey, nokazanHas Ha pucyHke 0.10.

[£3a B+ ORR+—V/c1~d00af

Pucynok 0.10 — [Tanens nHCTpyMEHTOB «PenakTupoBaHue

Ha nokazanHoil maHean pacnoJioxkeHbl cieayronue GyHKIuU (IepeyrcieHHbIE CIeBa
HampaBo): «Creperb»; «KomupoBaThy; «3epKaabHOe OTOOpakeHHe»; «CMelIeHney;
«MaccuBy; «lIlepemectutsy»; «lloBepHyThY»; «MacmTad»; «PacTaHyTh»; «O0pe3aTs;
«Ymmnauth»;  «PazopBate B Touke»; «PazopBare»; «CoemuHuth»;  «dDackay;

«Conpsixenuey; «CoeIUHEHUE KPUBBIX»; «PacuieHUTh».
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[Tomumo, nokazanHoi Ha pucyHke 0.10, maHenu mHCTpyMeHTOB «PenakrupoBaHue»
CYLIECTBYET IIPOCTEHIIas BO3MOKXHOCTh PEJAKTUPOBAHNS OOBEKTOB IIPU TOMOLIH pYyYeEK.

Pyukamu Ha3bIBalOTCs, MOSBISAIOMIMECS MPH BBIIEICHUH OOBEKTOB, TOUKH KOTOPHIE
MOTYT OBITh OTOOpa)KE€HbI B BUJE KBAJpPaTOB, CTPEJOK, TPEYroJbHUKOB. OHU MO3BOJISAIOT
U3MEHSATh pa3Mepbl 00bEKTOB, IEPEMEIIATh, MaCIITAOUPOBATh, IOBOPAYMBATh U KOIIMPOBATh
00bekThl. Ho mpu 3TOM I KaKI0ro KOHKPETHO OOBbEKTa HAOOp MapameTpoB, KOTOPHIE
MO’KHO U3MEHUTb MPU IOMOIIN PYUEK SBIISETCS UHAUBUYyATbHBIM. TakKe pa3Hble PyUYKHd B
OJIHOM UM TOM K€ OOBEKTE MO3BOJSIOT IPOU3BOINUTH PA3IUYHbIE ICUCTBUS, HAIPUMED, IIPU
PEIAKTUPOBAaHUM OTPE3Ka py4yKa, PAclONOKEHHas MO LEHTPY, MO3BOJSET PACTATUBATH,
nepeMenaTh, IOBOpauYnBaTh, MaclITaOUPOBATh U 3€PKAJIbHO OTpakaTh (PUCYHOK 4.2a), a
pyuKa, pacrojoKeHHas B KOHEYHOM TOUKe 00BEKTa KPOME MEPEUNCIECHHOTO E1IE U yITTUHATD
(pucyHok 4.20).

BoamoxHblE AeNCTBYSA BosmoxHble AeiiCTBUS
AKTMBHasA py4yka AKTUBHas pydka

EO4
Mocneamnit asoa 2 Mocnearnit ss0g »
Aunamusecenii seoa > PactamyTs

IV-;'\ PacTaMyTS Yeenuute
MNepemecturs MepemecTurs

() TMoeepryrs P ) Nosepryrs g
Macwra6 Macwurab
5

An  3epranc A\ 3epranc
baszosan Touxa bazosar Touxa

03 » : O

o, Konuposars f;"_, Konnpesars
-CulIRa ChinKka
) {21 OrmennTs Crl+Z 6) @ Ormennts Ctri+Z
Bexoa Boxog
wene ¢ Muerl £ Mucr2 /

Pucynok 0.11 — PegaktupoBanue npu oMoy pyqex

Jist  penakTUpoBaHHMS OOBEKTOB TIPU TOMOINM PYYEK HEOOXOJUMO BHIOpATH
HEOOXOAMMYIO PYUKY IPHU MOMOIIM IIETYKa JIEBOM KHOMKON MBIIIM Ha HEH, a 3aTeM MpHU
MOMOIIIM KOHTEKCTHOIO MEHIO BBIOpaTh HEOOXOAMMOE JeWCTBUE HaJl OOBEKTOM, WU
MCIIOJIb30BaTh BapHaHTHI JACUCTBUS HACTPOEHHBIEC [0 YMOJIYAHUIO, HAIPUMEP IPU BBIOOpE
pPYUKH, MOKa3aHHOU Ha pucyHke 0.11a mo ymosiyaHHIO MPOU30UIET NEPEMELIEHNE OTPE3KA,
a pu BBIOOpE PYUKH, TTOKa3aHHOW Ha pucyHke (.1106 mpou3oiaer ero yJyiIMHEHHE OTpe3Ka.

B mpouecce mnpoexTupoBaHus WM O(QOPMIICHUS UYEpPTEKEW JOCTATOYHO YacTo

BO3HUKAKOT CUTyalluH, IIpU KOTOPBIX HGOGXOI[I/IMO MHOTI'OKPATHOC ITOBTOPCHUC OAHUX U TCX
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e MPUMHUTHBOB WM TPYNI TPUMHUTUBOB. {7151 BBINOJHEHUS JAHHOM orepanuu B CUCTEME
AutoCAD cymectByer ¢ynkuus «KomupoBaTh», pacnojararomascs B IaHETU
WHCTpYMEHTOB «PenmaktupoBanue». BrImoiHeHHEe MaHHOW KOMAaHIbI, W JNPYTAX KOMaH]]
peAaKTUPOBaHUS, BO3MOXHO JBYMsI CIOCOOaMHU: TMEpPBbI CHoco0 BHIOpAaTh KOMaHIY
pEeAaKTUPOBaHUS, a JIMIIb 3aT€M BBHIOpPATh HEOOXOJIMMBbIE MPUMHUTHUBBI, a BTOPOU CrOco0
BBIOOp IPUMHUTHBOB a 3aT€M BHIOOp KOMaHIbI peIakTupoBanws. [IpakTuka moka3pBaeT, 4To
HauOosiee yI00HBIM CIOCOO — ATO BBHIOOP OOBEKTOB JIO BBIOOpAa KOMaHIbBI TakK, Kak
MO3BOJISIET COKOHOMHTH BPEMs, 1 YMEHBIIUTh CPOKH TMPOSKTUPOBAHUSA WU O(GOpMIICHUS
YEPTEKEM.

3a BBIOOpPOM ollepaluu MporpamMma IMpejuiaraeT MoJIb30BaTEN0 BbHIOpATh 0a30BYIO
TOYKY, B KQUECTBE KOTOPOH MOYKET OBITh UCIIOJIb30BaHA JTI00ast TOYKA MPUMHUTHBA (TPYTIIIBI
OPUMHUTUBOB) WJIM K€ 3a ero mnpezaenamu. Jlamee HEoOXOIMMO yKa3aTh MECTO BCTaBKH,
KOTOPOE MOKET OBITh YKa3aHO IIPU MOMOILY PACCTOSHUS CMEIIICHUSI OTHOCUTEIIBHO 0a30BOM
TOYKH WJIU )K€ YKa3aHHEM Kypcopa, B Ka4eCTBE TOUYKH BCTABKHA MOKET OBITh MCITOJIh30BaHA
TOYKa, pacrojiararpiascs Ha JIIoOoM MpUMUTHBE. BbINoIHEHUE ornepanuu KOMUPOBaHUS

IOKa3aHo Ha pucyHnke 0.12.
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Bbibop 6a30BOW TOYKU

PaccTosiHne cmeLlleHns Konuu

Pucynoxk 0.12 — Onepannst KonupoBaHUs
[To ymomyaHuI0 KOMMPOBAaHKE BHIOPAaHHBIX 00BEKTOB OYJET MPOU3BOAUTHCS A0 TEX MOD,
MOKa T0JIb30BATENIb HE 3aBEPIIUT BhINOJIHEHUE KoMaHbl. Tak ke B cucteme AutoCAD
CYILLIECTBYET BO3MOXHOCTh KOMHUPOBAaHUs NMpU momoiu couderanus kimaBuin «Ctrl-Cy», a
BCTaBKa Mpou3BOAUTHCS coueTtaHueM «Ctrl-Vy», mannbpii croco0 oTauyaeTcsi oT crocoba
PACCMOTPEHHOTO BBIIIE OTCYTCTBHEM BO3MOXKHOCTH BBIOOpa 0a30BOI TOUKHU, BHIOOP KOTOPOU
MPOU3BOAMUTCS ABTOMATHYECKU Ha MEPEeCceYeHUU BOOOpakaeMbIX JIMHUWA B KpailHEM JIEBOM

YTy IPUMUTHBA (TPYTIBI IPUMUTHBOB), OTIPEIeTICHUE KOTOPOIi ToKa3aHo Ha pucynke 0.13.
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ba3oBasi Touka npu KONMpoBaHUK
co4yeTaHneM KriasumLu

Pucynox 0.13 — Onpenenenne 6a30Boi TOUKH

Exe ogHuMM cmocoOoM SIBIs€TCS KONMMPOBAHUE OOBEKTOB MPH IMOMOIIUA COYCTAHUS
kiaBuil «Ctrl-Shift-Cy», KOTopblil SIBIsIETCS COUETAHUEM PACCMOTPEHHBIX CIIOCOOOB, TaK KaK
JUIsi BCTaBKM HeoOxoaumo codetanue kinaBum «Ctrl-Vy», HO mnpu 5TOM ocrtaercs
BO3MO’KHOCTh BbIOOpa 0a30BOM TOUKM KOITMPOBAHUS.

B mporecce mocTpoeHHsl CIOXKHBIX OOBEKTOB Yy TOJIB30BATENSI MOXKET BO3HUKHYTH
HEO0OXOAMMOCTh TOCTPOCHHUS MTOA0OHBIX 00BEKTOB AHAIOTHYHBIX MCXOTHBIM HO CMEIICHHBIX
Ha paBHOE OT HUX paccTosHHUE. [laHHYIO 3a7a9y MO3BOJISIET PEIIUTh KOMaHa
«CmMmerieHuey, SBISIFoascs 0OJHON U3 HEMHOTHUX KOMaH/I /I KOTOPOH HET HEOOXOIMMOCTH
B BBIOOpE OOBEKTOB 3apaHee.

YacTo moOMHUMO PaCCMOTPEHHOTO BHIIIE CITOCO0A KOMUPOBAHUS Mepe/]] MOJIb30BaTelIeM
BO3HUKAET 3ajJja4a MOCTPOCHHSI MHOXKECTBA MPUMUTUBOB C OJMHAKOBBHIMU CBONMCTBAMH, HO
PaCIOJIOKEHHBIX Ha PaBHBIX PACCTOSHHSX WIIH YTIaX MEXIY IPYT APYTOM, IPEMEP KOTOPBIX

nokasaH Ha pucyHnke 0.14

SO
ore)
B

15|

1
|
1

Pucynok 0.14 — IIpumepsl MaccuBOB
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JUist ocyiecTBieHUsT MOAOOHBIX pEIICHUW B MporpamMMmMe CYIIECTBYET (YHKIUS
«MaccuBy». B cucrtemax aBTOMaTHU3MPOBAHHOIO MPOEKTUPOBAHUS MACCHUBOM HAa3bIBACTCS
rpyImna 00bEKTOB, PACIIOIOKEHHBIX HA OMPEICIICHHOM PACCTOSHUM IPYT OT Apyra, KOTOpbIe
MOTYT OBITh KaK OJTHOPOJAHBIMH, TaK U HET.

KPYI‘OBOI?I MAaCCHUB CTPOUTHCH ITPpU ITIOMOIITH OI[HOHMCHHOﬁ KOMaH/IbI BBIIIOJTHSIEMOM IIpu

HaKaTUH MTUKTOTPAMMBI i . IIpu mocTpoeHnn KpyroBoro MaccuBa ¢ 3apaHee yKa3aHHbIMU
00ObEKTaMH, BBINOJHAECTCS  MEXaHU3M  AHAJOTUYHBIA  MOCTPOEHUIO

MPSIMOYTOJIBHOTO MAacCHUBa, 3a TOW JIMIIb Pa3HUIEH, YTO TMOSBIISIETCS JIOMOTHUTEIHLHOE
JENUCTBUE 11€JIbI0, KOTOPOTO SIBIIETCS YKa3aHUE IIEHTpa KPYroBOro MacCuBa, TO €CTh TOYKU
OTHOCUTEJILHO KOTOpPOH OyJeT MPOMCXOAUT BpalleHHe BbIOpaHHBIX 3JieMeHTOB. [Ipumep

ITIOCTPOEHUS KPyrOBOIr0 MaccuBa IoKa3aH Ha pucyHke 0.15

—_—T—
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v

Pucynok 0.15 — Co3zianue kpyroBoro MaccuBa
[Tocne 4yero moJyib30BaTeNIO MPEAIAraeTCs HACTPOUTh CO3/IaHHBIA MaCCUB IIPU MTOMOIITA

pYy4YEK, Ha3HAYEHUE KOTOPBIX MMOKa3aHo Ha pucyHke 0.16.
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Pyyka nsmeHeHus paguyca

Pyyka usMeHeHus KonuyecTsa 3NeMEHTOB

Pucynok 0.16 — Ha3HaueHue pydek KpyroBoro MaccuBa

Pucynox 0.16 mnoxa3biBaeT, 4YTO pydka O0a30BOM TOUYKHM BBINOJHSAET JEHCTBUSA
AQHAJIOTMYHBIE IPSIMOYTOJIBHOMY MAaCCHBY, pydkKa HW3MEPEHHS paanyca I03BOJSET
HACTPanBaTh PACCTOSIHUE OT LIEHTpPa J0 3JIEMEHTOB (JJaHHas pyyka UMEeT U Jpyrue GyHKINH
HAaCTpPOWKH), a pydyKa HM3MEHEHHs yIJia MO3BOJSET 3aJaBaTh YroJll MEXIY COCEIHUMU
AJIEeMEHTaMU, MPUYEM YIOJl HE MOXKET OBbITh OOJIbllIe YeM yroia paBHbI 360° nejleHHbIM Ha
KOJINYECTBO 3JIeMeHTOB. Takke u3 pucyHka (.16 BUAHO, UTO pyyKa U3MEHEHUS KOJIUYECTBA
AJIEMEHTOB MPU CO3/aHUM MACCHBA C HACTPOMKAMU 10 YMOIYAHUIO HE OTOOpaxkaeTcs, a Jiyis
€€ MOSBJICHUS HEOOXOJMMO YMEHBILIEHUS YIJIa MEXAY DJEMEHTAMH, TaKXKe U3 PUCYHKa
BHUJIHO, YTO KPYIOBOWM MAacCHUB MOXET OIMUCHIBATH HE IMOJHBIM KpPyr, a OrpaHUYHUBATBCS
OITPENICIIEHHOU AyTOM.

Kpyrosoi MmaccuB CTpOUTHCS PU NOMOIIHA OJHOMMEHHON KOMaH/IbI BBITIOJIHAEMOW ITPH

Ha)KaTUU MUKTOTPAMMBI & J1J1st MOCTpOEHMsI TaHHOTO MacCHBa HEOOX0UMa JTF00ast
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KPUBOJIMHEIHAS TPAeKTOpHUsl, KaK IMPABUJIO, BBINOJIHEHHAass B BHJE CIUIaliHA. AJTOpPUTM
NOCTPOEHUSI JTAHHOTO AHAJOTUYEH alrOPUTMY IMOCTPOEHHUS KPYrOBOI'O MAaCCHBA, TOJIBKO
BMECTO YKa3aHHs ILIEHTpa OT MOJb30BaTelsd TpeOyeTcs yKa3aHHe TPAaeKTOPHUH MAacCHBA.

[Ipumep nocTpoeHust MaccuBa MO TPAEKTOPUH MoKa3aH Ha pucyHke 0.17.

Pucynok 0.17 — Co3nanue maccuBa 1o Tpa€KTOPUHU

WNHorna BO3HUKAIOT CUTYallUU, KOTJIa HEOOX0IUMO U3MEHUTH TOJIBKO YacTh OOBHEKTOB
MaccuBa. JIyist 3TOro HEOOXOIMMO TIPHU CO3JAaHUHU YKa3aTh, YTO MACCUB HE JOJDKEH OBITh
aCCOIMATUBHBIM, HO B JITAHHOM CJIy4ac U3MEHEHHUE €ro MapaMeTpOB CTAaHET HEBO3MOXKHBIM,
TaK KaK CO3/Ia€TCs MHOKECTBO OTIECIbHBIX OOBEKTOB.

JlocTaTOYHO dYacTO Yy TO0JIb30BaTelie BO3HUKAET HEOOXOAUMOCTh HW3MEHEHUS
MOJIOKEHUS 00BbEKTOB B pabodeil o0nacTH, Hampumep, JUIs JIydilieid KOMIIOHOBKH BUJIOB
yepreka. [l BHITOTHEHHS 3TOU 11eTU CYyIecTBYeT KoMaHa «llepeMecTuThy, BHITIOTHEHNE
KOTOPOH IMOTHOCTHIO aHAJIOTUYHO AJITOPUTMY KOITUPOBAHUS 3a TEM JIUIITH UCKITFOUCHHEM, UTO
NepeMeNIaeTcsi ICXOAHbIA 00BEKT, a HE €ro KOTIHS.

[ToBOpOT OOBEKTOB OCYIIECTBISCTCS TpPH moMomM KomaHabl «lloBepHYTHY», U
BBITIOJTHSIETCSI TI0 aHajoruu ¢ komannamu «KommposaTte» u «IlepeMecTuTs», TO €CTh BEIOOP
00BEKTOB, aKTUBAIIMS KOMaH Ibl, BEIOOp 0a30BOM TOUKH, TOBOPOT HA HEOOXOIUMBIHA Ipajyc.
Crnenayer MOMHUTB, YTO OTCUET YTIJIOB IMPOU3BOIUTHCS OT BOOOpakacMOW rOpHU30HTAIILHOM
JINHUU TTPOTUB YaCOBOM CTPEJIKHU.

MacmrabupoBanreM 00BbEKTa Ha3bIBACTCS U3MEHEHHE €r0 Pa3MepoB C COXpaHEHHUEM
IIPOTTOPIIMH, TIPU 3TOM 3TO MOXKET OBITh, KaK YMEHBIIICHUE, TaK ¥ YBEIIMUCHHUE pa3MepoB. B

cucreme AutoCAD m3meHeHne MaciTaba 0OBbEKTOB MPOUCXOINUT MPH ITOMOIIH KOMAaH/IbI
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«MacmTab» ¥ BBIOJHACTCA TOJHOCTHIO AHAIOTUYHO KOMHPOBAHUIO, IMEPEMEIICHUIO,
TIOBOPOTY.

Macmtabupiii  K0d()PUITMEHT BBOAMMBI TOCJIE YKa3aHWUsS 0a30BOM TOYKH MOMKET
3aMHCHIBATHCS B IBYX BHJIaX: KaK JCCATHYHOE YUCIIO WU Ke TIPOOh

OOpe3ka U yajguHEeHHWE OOBEKTOB MPOUCXOJUTH HEMHOIO OTIMYHO OT BBIMOJTHEHUS
JIPYTUX KOMaH/, B CBSI3U C HEOOXOIMMOCTRIO BRIOOpa HE 00BEKTOB 00pe3Ku (YITMHEHUS) a
OTpaHWYEHUH, OTHOCHUTEIBHO KOTOPBIX W OYIET MPOW3BOAUTHCA OOpe3ka (yAJIWHEHHE).

[Tpumep BrIOOpa orpaHnyeHUi mokaszad Ha pucyHke 0.18.

OrpaHudyeHus

/

Pucynox 0.18 — BeiOop orpannuenuii ajist oOpe3ku

UcxoaHbliin 06LEKT / Tpebyembivi 06bLEKT

Pucynok 0.18 moxasblBaeT, 4To B cllydae HEOOXOAMMOCTH YHAJICHHS BHYTPEHHUX
yacTed OKpY)KHOCTEl HeoOXOoJuMO B KayecTBe OIpaHUYEHUM BBIOPATh OTPE3KH,
compukacatomecss ¢ HuUMU. llpu 3TO Takoill BBHIOOp OrpaHUYEHUN MO3BOJIIET IIPH
HEOOXOAMMOCTH YJAINUTh U BHEIIHUE YaCTU OKPYKHOCTEH.

BrinonHenne koMaHabl « Y JJIMHUTEY aHAJIOTMYHO KoMaH e «O0pe3aThby.

IIpu »>TOM HEOOXOJMMO OTMETHTb, YTO HE BCE MPUMUTHUBBI MOTYT BBICTYNaTh B
KAa4ueCTBE OTPAHUYCHMM, TAK K OTPAHUYEHUSAM HEJIb3sl OTHOCUTH TEKCT, IITPUXOBKY, 4 IPH
UCIIOJIb30BAHUM B KayeCTBE OrPAaHMYEHMsS] AaCCOLUMATUBHBIX MAacCHMBOB U  OJIOKOB
HEOOXOJMMO YKa3bIBaTh BCE BXOSAIINE B HUX 3JIEMEHTHI JIMILb TOCIIE aKTUBAIIMM KOMaH/IbI.

ConpspkeHMEM B YEpUYEHHE Ha3bIBACTCS IUIABHBIA NEPEXOJ OJHOM JIMHUH B JIPYTYIO.
Komanna «ConpspkeHue» pacrnooKEHHas B IAHENUM HHCTPYMEHTOB «PemakThupoBaHHUE)
oOJnagaeT MPaKTUYECKU UICHTUYHBIM HAOOPOB (DyHKIIMI 4TO M KoMaH1a «Dackay, a pa3HHIlA
3aKJIF0YaeTcsl B 3aMeHe BapuaHTOB «/[nmHa» n «Yrom» Ha «Pamuyc». B ocrambHOM Xe
AJTOPUTM MMOCTPOEHUS OJUHAKOB.

BaxxHbIM CBOMCTBOM KOMaH[bl «ConpspKeHUE» SBIAETCS BO3MOKHOCTb MOCTPOEHUS
UCKJIIOUMTEIbHO BHYTPEHHHUX conpspkeHuil. Haubonee ONM3KUM K JaHHOM KOMaHAE
MHCTPYMEHTOM sIBJIsieTCsl KomaHaa «CkpyrieHue», ucnoiszyemas B 6onpnacTee CAIIP
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CpPEIHETO0 YPOBHS, IUISl CTIaXUBAaHUS OCTPBIX T'paHEW OMNpEAENIEHHbIM pPaJnyCcoM, Kak

nokasaHo Ha pucyHnke Pucynok 0.19.

Pucynoxk 0.19 — IIpumep npumeHeHust ”HCTpyMeHTa « CKpYTJIICHUE
B cBf3M Cc YeM MOCTpOEHHE BHEIIHUX COMPSDKEHUM 10 CHX TIOp OCTaeTcs

HCABTOMATU3HUPOBAHHBIM ITPOICCCOM, CO3AaBACMBbIM B HCCKOJIBKO )I@ﬁCTBHfI.

OBOPYJIOBAHUE U MATEPHUAJIBI

KommbroTepHsiii  Kjacc,  OCHAICHHBIM  MHTEPAKTUBHBIM  MYJIbTUMEIUHHBIM
o6opynoBanueM (IIpoextopsr EpsonEB-436Wi i EpsonEB-536Wi), BeruuciauTenbHON
TEXHUKOW C JIOCTYIIOM K BHYTpPEHHEH MHPOPMAIMOHHON CEeTH; TJIOOAIbHOU

WH(GOPMAIIMOHHON CETH; K TEXHOJIOTUH YJaJICHHBIX padounx ctosnoB VDI.

YKA3AHMUSA 11O TEXHUKE BE3OITACHOCTH

CryneHTy npu paboTe Ha MK 3aIllpelaeTcs:

- IPUKAcaThCs K 3a/IHEN aHeJIM CUCTEMHOT0 0J10Ka PU BKJIFOUEHHOM ITUTAHUY;

- TIEPEKJII0YaTh pa3beMbl MHTEPHEHCHBIX Kabeneil mepudepuifHbIX yCTPOWCTB MpH
BKJIFOYEHHOM ITMTAHNY;

- IONycKaTh MOMajaHue Bjard Ha MOBEPXHOCTh CUCTEMHOIO 0J0Ka, MOHUTOpA, HHOTO
o0opynoBaHus, pabouyr0 MOBEPXHOCTh KJIABHATYPbI, AMUCKOBOIOB, IPUHTEPOB U APYTUX
YCTPOMCTB;

- IPOU3BOJIUTH CAMOCTOSATEIBHOE BCKPBHITUE U PEMOHT 000pYy10BaHMS;
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- pa60TaTB Ha KOMIIBIOTEPC IIPU CHATBIX KOXYXaXx;

- OTKJIIOYaTb O60py,ZIOBaHI/I€ OT DJICKTPOCETHU U BLIACPIHBATH 3JICKTPOBUIIKY, ACPIKACH

3a WIHYP.
3AZTIAHUA
1. [IpownsBecTr aHaMNU3 BEIJAHHOTO MPENOAABATENEM 3 IAHUSL.
2. BrinonHuTh co3nanue yepTexa.
3. [Ipu mocTpoeHHMM 4epTeka HCIOIb30BaTh HaWOOJee palroHAIbHBIC MYTH

IOCTPOCHUA TCOMECTPHUM.
4, HpOI/I3B€CTI/I CpaBHHTGHBHBIﬁ dHAJIIN3 3adaHHUA MW Cro peaJin3allul B

QJICKTPOHHOM YCPTCIKC.

COJAEPKAHUE OTUETA
B kauectBe oTueTa Mo MpakTHUUECKOW padOTE CTYyAEHT MPENOCTABISET JIEKTPOHHbBIE
YepTexXH U3AETus 00 3JIEKTPOHHBIE MOJAEIN U3JENUs, OPOPMIICHHBIE B COOTBETCTBUH C

TpeOOBAHUSIMU €UHOM CUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIIMHU UIH UHBIMH YKA3aHUSIMHU

IIPEToIaBaTelIs.

KOHTPOJIbBHBIE BOITPOCHI

1. Ykaxxkute HanOoJee XapaKTepHbIC ONCPAIIMH, BBITOJHSICMBIC MPHU TTOMOIIU
pYYEK.

2. B ueM 3akiroyaeTcs pa3HUIla MEXKIY Pa3IMYHBIMUA PYYKaMH OJHOTO M TOTO YKE
oOBekTa?

3. B yem 3akirouaeTcs pa3HUIa MKy KOMaHIaMU «OTMEHHUTB» U «OM»?

4, OnummMre pasHUIy MEXAY KOIMUPOBAHUEM IPH  ITOMOIIM  KOMAaHJIbI

«KOTIMPOBATH» M COUETAHMSI KIIABUII «Ctrl-c.

5. Onummre pasHUIly MEXAy KOMUPOBAHWEM TMPH TOMOIIM  KOMAaHJIbI
«KOTIMPOBATHY» U coueTaHus KiaBwuiil «ctrl-shift-c.

6. Kakue o0mue uyepThl UMEET aarOpPUTM BBITIOJTHEHHSI KOMAH] «KOIMPOBATHY,

«IOBEPHYTHY, KIIEPEMECTUTH» U «MacIITad»?
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7. 3epKalibHOE OTPaKEHUE 0OBEKTOB MOKET MPOU3BOJIUTHCS TOJILKO SIBHBIX 0a3?

8. UTO MpOUCXOIUT C TEKCTOM P BBIMOJIHEHUH 3€PKAIBHOTO OTPaKEHUS?

9. Bo3MoxHO 1M TOCTpOoeHHE CMEIIEHHOTr0 KOHTypa Cpa3y HECKOJBKUX
0OBEKTOB?

10. Kaxkoe nelicTBr€e BBIIIOIHIECT KOMaHAa «MacCUBY?

11. B ueM 3akirouaeTcst OTIIMUHATEIbHAST 0COOCHHOCTh MAaCCHUBA BBIIIOJIHEHHOTO 110

TPACKTOPHU OT IIPAMOYI'OJIBHOI'O 1 KPYIOBOI'O MacCCHBOB?

12. Kakue Qopmarel 3HaYeHHWH WCHONB3YIOTCS TMPU 3alMCH  MAacCIITaOHOTO
koahpurmenTa?

13. B dem rnaBHoe oTiMuyue KOMaH] 00pe3arTh/yIajuTh OT APYTUX KOMAaH]
penaKTUpOBaHUsA?

14. Kakne nmpuMUTHBBI HENb3sl UCIOIB30BaTh B KAay€CTBE OTPAHUYCHHI TpU
obpeske?

15. Bo3M0XHO 711 HI3MEHEHNE UCXOAHBIX 00BEKTOB aCCOIMAaTUBHOIO MaccuBa’?

16. Kakue crioco6s1 moctpoeHus (hacok CyiecTByroT B cucteMe autocad?

17. Kakue BHIbl CONPSDKEHHT  HEBO3MOXKHO  IOCTPOMTh IPU  MOMOIIU

OJTHOMMEHHOU KOMaH/IbI?

18. JIist Kakux JedcTBUIA He00X0IMMa KOMaH 1 «PacuJICHUTh»?

CIIMCOK JIMTEPATYPBI

1. Hapra, B.M; Maremaruueckoe oOecredeHHe dYepTexka IPH KOHCTPYMPOBAHUU
JeTaNeil B MalIMHOCTPOEHUU OIIEKTPOHHBIM pecypc : MoHorpadus / B.U. Hapra. -
Marematnueckoe  oOecnieyeHre  dYepTeka MNpu  KOHCTPYUPOBAHUM  JeTaned B
MmarmHocTpoeHnn,2022-08-16. - Mocksa : Undpa-Unxkenepus, 2017. - 80 c. - Kuaura
HaxoauTcs B 6azoBoit Bepcuu ObC [PRbooks. - ISBN 978-5-9729-0170-8

2. Kamenes, C.B; MogenupoBanue cranka-rekcanoga B CAD-cucreme
«AutodeskInventor» DnekTpoHHBIH pecypc : yaeobnoe nocodue / C.B. Kamenes. - OpenOypr
: OpenOyprckuii rocyaapctBeHHblii yHUBepcuteT, ObC ACB, 2017. - 142 c¢. - Kuaura
HaxoauTcst B 6azoBoit Bepcun ObC [PRbooks. - ISBN 978-5-7410-1719-7
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3. Coxkomnogra, T. FO. AutoCad mns crynenta / T.FO. Cokonoga. - CIIO. : ITutep, 2007. -
256 c. : ni. - (IlomynsipHeIi camoyuutens). - [Ipui.: ¢. 234-249. - ISBN 5-91180-015-2
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IIpakTuyeckass  padGora  Ne3. BbinmosiHeHue  pa3pe3a  o0bekTa B
AKCOHOMETPHYECKOI MPOeKIHH.

L]ensv: IlomydyeHre HAaBBIKOB U YMEHUI IPY MOCTPOECHUN MPOEKIUOHHBIX H300paKeHU I
IeTajer B Maciuraoe.

@opmupyeMble KOMIETEHIIUN WU UX YaCTH:

N-30mx-2 06nanaer HaBbIkaMu paboThl ¢ OBM, HCTOIB3yst HOBbIE METO/IBI U MTAKETHI
IPOTrPaMM.

Axkmyansnocms mempl: 00YCIOBJICHA HEOOXOJAMMOCTBIO CO3JAaHUSI  CIIOKHBIX
YepTexKeH, SIBISIOMUXCS HA0OPOM MOAUPHUIIMPOBAHHBIX MPUMUTHUBOB. 3HAHUS TTOJTyYCHHbBIE
B paMKax paboThl MOTPEOYIOTCS HAa MPOTSHKEHUHU BCell MPOPECCHOHATBHOMN JeSITETbHOCTH.

TeopeTnueckas 4acTh

Bupl OTHOCTHIO BBISBJISIIOT BHEIIHUE (DOPMBI JIeTalu. [{Jis BBISIBIICHUS! BHYTPEHHUX,
HEBUAUMBIX HaOmrogaTento, (opM MOBEPXHOCTEH (MyCTOT) AECTAIM NMPUMEHSIIOT pa3pe3bl
(I'OCT 2.305-68).

Jliia o6pa3oBanus paspesa (pucyHok 1.1) meranb MBICIEHHO PacceKaroT MIOCKOCTBIO
P, nazpiBaeMoil cekymied. YacTth jeTanu, paclojOKEHHYIO MEXAy HaOmogaTeneM u
CEKYyLIEH MIIOCKOCThIO P, yCIIOBHO OTOpAChIBAIOT, @ OCTaBUIYIOCS U300pakatoT Ha TNIOCKOCTH
npoekuuii 12, mapamiensHOl cekylen, noiyyas pa3pe3. Ha pa3pese nokassiBaloT TO, YTO
HaxOJIUTCA B CEKYILIEH MJIOCKOCTH (IITPUXYETCs), U TO, YTO PACHOJOXKEHO 3a Hell (He
MITPUXYETCS).

[IpocThIM Ha3bIBa€TCA pas3pe3, MOJYyYaeMbI MPU KUCIOJIB30BAHUM OJHOM CEKYIIEH
IUIOCKOCTH.

Ecnu cekylasi miocKoCTh NapajielibHa TOPU30HTAIBHON MIIOCKOCTH npoekiuit 111,
TO pa3pe3 Ha3bIBAeTCs TOPU3OHTAIBHBIM (pucyHOK 1.2). Ecnm cekymas IIIOCKOCTh

napajieabHa (QpoHTaNbHOM TUIockocTH mnpoekumid 112, To pa3pe3 Ha3biBaeTcs
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¢pontanbHbiM (pucyHok 1.3). Ecnu cekymias IUIOCKOCTh MapajieibHa TpOoQHIbHON
iockocTu npoekuuii [13, To paspes HazbiBaeTcs nmpoduiabHbIM (pucyHok 1.4).Ecnu cekymas
IJIOCKOCTh PACHOJIOKEHA TIOJT YIJIOM K TOPU30HTAIBHOM IIIOCKOCTH npoekuuid I11, To paspes

HA3bIBAETCS HAKJIOHHBIM (pUCYHOK 1.5).

r, %

UNYN

|
T

Pucynok1.4-IIpodwmnbheiit pazpe3  Pucynok 1.5 — HaknoHHbIi pa3pe3

[TonoxxeHue  CceKylled  IUIOCKOCTH  YKAa3blBAIOT  HA  YEPTEXKE  JIMHHUEU
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CEUCHU, IIPEICTABIISIONICH CO00I pa30MKHYTYIO JIMHUIO TONIIUHON OT S 10 1,5S ykazanuem
HampaBieHus B3rsina crpenkamu (pucyHok 1.2 m 1.5). TommuHa MTPUXOB TOJIKHA
nmoyrydathcsi B 1,5paza OoJbIlie TONIIWHBI JUHUN KOHTYpa METANH W INTPUXH HE JTOJDKHBI
nepecekaTb KOHTYp u300paxeHus. CTpeaKd HAaHOCAT Ha PACCTOSIHUU 2...3MM OT BHEIIIHETO
Kpas mrTpuxa. JIMHUIO ceueHUs MOMedYaloT OJUHAKOBBIMH OyKBaMU pPyCCKOTo andaBuTa
(Hammpumep, A), KOTOpPbIE HAHOCSIT OKOJIO CTPEJIOK C BHEIIHEH CTOPOHBI BCET/ia MapaljiebHO
ocHoBHOM Haamucu. Homep mipudta OykB H0JKEeH OBITH B 2pa3a OoJibllie HoMepa mpudra
uudp pasmepHbix uncen. Ham paspesom nenarotr Haamuch Ttuna A—A, KOTOPYIO Bcerja
pacrmojararoT TOPU30HTAIBHO.

O603HauYeHHs CEKYIUX IMJIOCKOCTEN M pa3Mepbl IITPUXOB MPUBEACHBI HA PUCYHKE

A |A
Jdl2y 2.2 _|

1
.

b § — MOIMUUHS OCHOGHOD
ML YEIMaNa

Pucynok 1.6 — JIunus ceuenus
Ecnu cexymias miioCKOCTh COBIAAET C INIOCKOCThIO CUMMETPUU JIETAIIA U Pa3pe3

1.6.

BBIITOJIHAETCS B TPOEKIIMOHHOM CBSI3H, TO B 3TOM CJIy4ae MOJ0KEHUE CEKYUIEN INIOCKOCTH
He 0003HayaeTcs U pa3pe3 He noanucbiBaercs (pucyHok 1.3 u 1.4).

Pazpessl mrpuxyrorcs noa yriaom 450. OgHako, eciv ceKymas mI0CKOCTb TPOXOIUT
BJIOJIb CITUITHI MAXOBUKA (PUCYHOK 1.7a) WK BAOJIb TOHKON CTEHKH (TOJIIUHOM 10 12 MM)
TUMa «pedpa KecTKoCTU» (pucyHok 1.70), To B pa3pe3e oHU He mTpuxyrorcs. [Ipu stom
CBEpJICHHUE B peOpe MOKA3bIBAIOT MECTHBIM Pa3pe30M.

CoenuHeHue 4YacTu BUJAa W 4YacTu paspes3a. 14 CUMMETpUYHBIX JeTalen
PEKOMEHIYETCS BBINOJHATH COBMEIICHHE IIOJIOBMHBI BHJa C MOJOBHHOW pa3pesa.
Pazpenstonieit iMHUEH B 3TO ciiydae CIIyKUT OCb CHMMETpUU JieTainu (pucyHok 1.8a). [1pu
ATOM, KakK MpPaBUJIO, Pa3pe3bl pacrojararoT ClpaBa OT BEPTUKAJIBLHOW WM BHU3Y OT
TOPU30HTAIBLHOM OCU CUMMETPHH.

[Ipy Hanmuuuu pebOpa HAa BHEIIHEW WJIM BHYTPEHHEH IOBEPXHOCTHU JIETaH,
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COBIIQJIAIOLIEr0 C OCEBOM JIMHUEH, CIEAYeT COSAUHATH 4acTh BUJA C YaCTbIO paspesa,
pasrpaHnunBas UX CIUIOIIHOW BOJHUCTOMW JuHHEHN. [Ipu 3TOM JIMHUIO HAIO HMPOBOIUTH
JeBee ocu cuMMeTpur (pucyHoK 1.86), uToObI B pa3pe3e OTKPHITh BHYTPEHHEE PeOpo, WK
npaBee (pUCYHOK 1.8B), 4TOOBI COXpaHUTh Ha BHUJAE HapyxHoe peOpo. Ilpu Hammuum

BHYTPEHHETO U BHEIIHETO pedep pa3pe3 opopmiisieTcs Kak Ha pucyHkel.8r.

== Pedpo
wecmKkocmu

T / | T
e ' D
8)

PucyHnok 1.7 — YcnoBHOCTH pa3pe30B

a 0 B r
Pucynok 1.8 — CoBmemenue Buaa C  pa3pe3om

AkcoHOMeTpuyeckoe  u3o0pakenue. Ha  »Tom  3aHsATMHM  HEOOXOJIMMO

OyJeT BBIMOJIHUTHL AKCOHOMETPHUIO JETaM C YETBEPTHIO BBIPE3a, HMEIOIIYIO

UWIMHAPUYECKHE OTBepcTUs. B akcOHOMETpHHM OKpYXHOCTh MNpPOELUPYETCS B

amurnc. Ho s ynpouienust nocTpoeHui 3/UIUIC 3aMEHSIOT OBAJIOM.

[TocTpoenue oBana B uzoMerpuu B iockoctd XOY U AeTanu ¢ 4eTBEPThIO BhIpe3a
noka3aHo Ha pucynke 1.9. Jlns mo60ii MI0cKoCcTH MPpOEKIMii 0oJIblas 0ch OBajia BCeraa
NEePIEeHIUKYISIPHA OCH, KOTOPOM HET B ATOW IUIOCKOCTH, a MaJjlas OCb COBIAJAET C

HaIlpaBJIEHUEM OTCYTCTBYIOIIECH OCH.
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B wm3omerpum mo ocsim X m Y pasmepel He u3MeHsArorcs. [lodtomy Ha HuX
oTknaasiBaeM oTpe3ku AB u CD paBHble nuamMeTpy 3alaHHON OKPYKHOCTH. 3aTeM U3
TOYKH B mpoBoauM nepneHauKysip K ocu Y JI0 mepecedyeHus ¢ ocbto Z B Touke Ol. B
MEPEeCEUCHNH C TOPU3OHTAILHOU MPAMOM (OOIBION OChIO OBaja) moxydaeM Touky O2.
Touku Ol u O2 ABASAIOTCS COOTBETCTBEHHO LIEHTpaMu AyT 33 paaunycoB R u r, KOTOppIMU

coequnstorcs Touku C u B, Bu D, a takxke A u C.

Pucynok 1.9 — OBai B u30MeTpUH U JETANIB C YETBEPTHIO BbIPE3a

[TocTpoenue oBana B AuMeTpuu B MiIockocTd XOY U AeTanu ¢ 4eTBEPTHIO BbIpE3a
nokasaHo Ha pucynkel.10.

B numerpun pasmep He uzMensierca no ocu X. [loaromy Ha HEN OTKIaAbIBaEM
oTpe30K AB paBHbIN AuaMeTpy 3aJaHHOM OKPY)KHOCTH. 3aTeéM M3 TOYKM B npoBogum
NEePHEHIUKYJISIp K ocl Y 10 nepeceueHus ¢ ocbto Z B Touke K. 3arem paguycom KM
IPOBOJAUM ATy 10 nepeceyeHus ¢ ocbto Z B Touke O1. [Ipu nepeceuennn npsimoii BK ¢
TOPU30HTAJIBLHOM MPsIMOM (00JIBIION OChIO OBasa) noxyyaeM Touky O2. Touku Ol u O2
ABJISIFOTCSA LEHTPAaMU IyT paguycoB R U 1, KOTOpbIMU IPOBOAATCS AYyTH MEXAY ToOUKamu B

uA

Pucynok 1.10 — OBan B AMMETpUU U I€TAIb C YETBEPTHIO BhIPE3A

ObopyoosaHue u mamepuaivl
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KOMILIEKT WIUTFOCTPATUBHOTO HATJITHOTO MaTepHalia B JJICKTPOHHOM BUJIE; HAOOP
YEPTEKHBIX MHCTPYMEHTOB; CIEUATU3UPOBAHHBIN KommbloTepHbIl kinacc CAIIP, ¢
BO3MO>KHOCTBIO BbIx0oJia B IHTepHET 1 o0ecreueHHbIH MyJIbTUMEIUNHBIMU CPEACTBAMU
XpaHeHHUs, Iepeiaur U MpeicTaBlIeHus yueOHoM nH(opMmaluu.

Vkazanus no mexuuxe 6ezonacnocmu

[Ipu BbIMONIHEHUM J1A0OPATOPHOM PabOThl O3HAKOMUTHCA C HHCTPYKIHEH IO
TEXHUKE 0€30MaCHOCTH Ha paboueM MECTe U MOJYYUTh TOMOJIHUTEIbHbBIN HHCTPYKTAXK, O
YeM JIeJIaeTCS COOTBETCTBYIOIIAS 3alUCh B JKypHaJe€ HHCTPYKTa)xa IO TEXHUKE
0€30MacCHOCTH.

NHcTpyMeHT W neTanu cleayeT pacrnojiaraTh B yJIOOHOM U 0O€30MacHOM MJis
N0JI30BATEIISI TIOPSJIKE.

[IpoBepuTh OCBellIeHUE PaOOYETro MeCTa — OHO JIOJKHO OBITh JOCTaTOUYHBIM, CBET HE
JOJIKEH CJIETINTH Iia3a.

BaumaTenbHO ocMOTpeTh pabodyee MECTO M MPUBECTH €ro B MOPSAOK, yOpaThb
MMOCTOPOHHUE TIPEAMETHI.

[Tutanue >neKTponprOOPOB OCYIIECTBISETCS HA MEpeMEHHOM HamnpsibkeHuu 2208,
omacHOM [UIsi Jku3HU. [lodTOMYy BKJIIOYEHHME U TIOJIb30BAaHUE HSIIEKTPONpPUOOpamMu
paspeniaercs ToJIbKO MpU HENOCPEACTBEHHOM HAOJIIOICHUN TIPETIoAaBaTells.

3aoanus

Ha popmare A3 1o 3a1aHHBIM IByM BUJaM OCTPOUTH TpeTui BU. [{laHHbIe CBOEro
BapuaHTa B3sTh U3 [Ipunoxenus A, radnuia 18.

Boimonauth poHTaNBHEIN 1 TpodMIIbHEIN pa3pessl. [[pocTaBuTh Bce HEOOXOMMbIE
pa3Mepsl.

BBINOJIHUTE TUMETPUYECKYIO POEKIIMIO C YETBEPTHIO BhIPE3a. 3aIIOJHUTh OCHOBHYIO

HaJIIIUCh.

Cooeporcanue omuema

BoinonHenHass pabota JqoibkHa ObITh NpE/ICTaBlieHa Ha JiMcTtax Qopmara A3,
COTJIACHO MpEeIbSABICHHLIM TpeOboBanusaMm.  OOpasen BBITIOJTHCHUS

3agaHus npuseaeH B [Ipunoxenuu b, pucyHok 8.
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Koumponvuvie sonpocul.
Y10 Ha3BIBAETCS MPOCTHIM Pa3pe3oMm ?

Kakue cyiecTBytoT BUIbI IPOCTHIX Pa3pe30B?

B kakux ciayyasx 0003Ha4ar0T CEKYIIyIO TIOCKOCTh?

Kax BBINOJHSAIOT COBMEILIEHHUE BUIA C Pa3pe30oM?

C xakoro Buza 0epyT IUPHUHY JETAIN IPU OCTPOSCHUN BU/IA CJIeBa?

Kak n3o0paxaercst BHyTpeHHee peOpo AeTaliu Ha pa3pese?

Cnucok TuTepaTypbl, PEKOMEHIYEMbIN K MCIIOIb30BAHUIO MO JAHHOM TEMeE:

Kosanes, B.A.MmxenepHas rpaduka [ DIeKTpOHHBIN pecypc]: yuebHoe mocooue / B.
A. KoBaneB. — JJeKTpoH. TeKCTOBbIe naHHble. — HoBocubupck: HoBocubupckuii
rOCy1apCTBEHHBIN YHUBEPCUTET SKOHOMUKHU U yripasieHuss « HUHX», 2017. — 279 ¢. —
978-5-7014-0802-7. — Pexxum goctyna : http://www.iprbookshop.ru/87106.html

Uekmapes, A. A. HauepTatenbHasi reoMeTpHsl U YepueHue: y4eOHUK JIJIsl By30B / A.
A. Yekmapes. — 2-e u3j., nepepad. u gon. — M.: Beiciiee oOpa3zoBanue, 2009. — 471 c.: ui.
— (OcHoBbI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 Y-37

Yexmape, A. A. 3agauu U 3aJjaHusl 110 UHKEHEPHOU rpaduke: yueOHOe mocodue
JUISl CTYJICHTOB TEXHUUYECKUX ClieluaibHocTel By30B / A.A. Uekmapes. — 3-¢ uzj., cTep. —
M.: Axamemmsa, 2008. — 128 c. — (Bwicmee mnpodeccroHambHOoe 00pa3oBaHUE.
Mamunoctpoenue). — bubauorp.: c. 124. —ISBN 978-5-7695-4765-2; 607.6 _4-373

Yexmapes, A. A. UnxenepHas rpaduka: yueOHuK it By30B / A. A. Uekmapes. —
N3x. 9-e, mepepad. u gomn. — M.: Beicuras mkona, 2007. — 382 c.: ui. — (O01eTexHnueckue
TUCUUIUIMHBI).— bubnuorp. ¢. 370. —[Ipeam.ykas.: ¢. 371-377.— ISBN 978-5-06-00543-2.

KonakoBa, W.II. OcHoBbl 0GoOpMIICHHS] KOHCTPYKTOPCKOM JIOKYMEHTAIHH
[DnekTpoHHbIN pecypc]: yueOHo-metomudeckoe mnocooue / WM. II. Konakoma, 0.
D.Uctomuna, B. A. benoycoBa. — DneKTpoH. TEKCTOBbIE JaHHbIC. — ExarepuHOypr:
VYpanbsckuii peaepanbabiii yausepcutet, ObC ACB, 2014. — 76 ¢. — 978-5-7996-1152-1.
— Pexxum noctyma: http://www.iprbookshop.ru/68451.html
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http://www.i-mash.ru/normatdok/gosty/eskd/ -katamor cranmaproB ECKJI.
http://www.propro.ru/graphbook/ - 35mekTpoHHbIE y4eOHBIE TTOCOOUS MO Kypcam
«HauepratenpHast reomerpus», «KOHCTpYyKTOpCKHE JOKYMEHTHI M TMpaBWIa WX

BBIITIOJTHCHU S, «FGOMGTpI/I‘{CCKI/Ie OCHOBBLI ITIOCTPOCHUS UCPTCIKA».
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IHpakTnueckasi padora Ned. YcjioBHOe 0003HAYEHHE Pe3b00OBBIX COCAUHEHMIT HA
TEeXHUYECKHMX YepTexKax.
[enb: [TomyyeHre HaBBIKOB M YMEHUI MPU IOCTPOCHUU PE3bOOBBIX COCTUHEHHI.

CDOpMI/IpyeMI)IC KOMIICTCHIIMN WJIN UX YaCTH.

N-30mk-> 06nagaeT HaBblkaMu padboThl ¢ O9BM, ucnosnp3ys HOBbIE METO/IbI U TAKETHI
IPOrpaMM.
TeopeTnyeckasi 4acThb
Pe3p00li Ha3bIBalOT MOBEPXHOCTh, OOpPA30BaHHYIO IPU BHHTOBOM JIBHXKEHUU
MJIOCKOW (UTYpHI MO IWIMHAPUYECKON WJIM KOHMYECKOW MOBEPXHOCTU W 3aJaroliei

npoduiib pe3bObl. Bee pe3pda ctangapTu3npoBaHbl (KpOME NPSIMOYTOJIBHOM ).

Jco pessdss
e e |

- seppwna Regnemp perodo
oy Bwg@pannus Suomesp pesslis

Pucynoxk 3.1 — Pe3p0a mumHaprdeckast IByX 3aX0/THas

[Ilar pe3Obl P —3TO paccTossHue MEXAY COCETHMMH BHUTKaMH, HW3MEPEHHOC
napajiyieIbHO OCH PE3bObl MEXJy €€ OJHOMMEHHBIMU 3jieMeHTamu (pucyHok 3.1).
CraHgapTbl yCTaHABIMBAIOT JJISI OJHOTO W TOrO XK€ HOMHHAJIBLHOIO JUaMeTpa OJIMH
KPYITHBIN IIar pe3b0bl U 10 TISATH Pa3MEPOB MEJIKUX I11aroB.

Xon pe3p0bl Ph—3T0 BenmmumHa oceBOro nepeMernieHus BUHTa 3a O4uH 000pOT Ha
yroJ 3600 (pucynok 3.1). B oqH03ax01HOM pe3b0e X0/ paBeH IIary, a B MHOT03aX0THON —
npousBeieHno mara P Ha yucio 3axo0B n, T. €. Ph=nP. Ha pa3peze A—A BUIHBI KOHIIbI
JIBYX BUHTOBBIX HUTOK B BHJI€ MOJYKPYTroB. MHOT03aX0/IHYIO pe3b0y MPUMEHSIOT TaM,

rAC IIpU MaJIbIX YIJIaX IMOBOPOTA HYXKHO IMOJIYUHUTb 00JIbIII0E NepeMCIICHUC.
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[Tpo¢unb pe3bObl —3TO KOHTYp ceYeHMsI pe3b0bl B IIIOCKOCTH, IPOXOAAIIEH uepes ee
ocb. B 3aBucuMocTu oT npoduiis pe3bda Ha3bIBaeTCA: TPEyrojbHasi, TpamneleniaibHasl,
Kpyriiasg u nmpsiMmoyroiibHast (pucyHok 3.2). Pe3p0a MoxkeT ObITh — Hapy>KHasl (Ha Bajly) U
BHYTpeHH:4 (B oTBepcTun ). HanpapneHnue pe3r0bl MOKET ObITh JIEBBIM U ITPaBbIM.

Pucynok 3.2a —MeTpuueckas pe3poa sSBISETCSI OCHOBHOM KPEMEKHOM Pe3b00ii.

Omna n3mepsercs B MuunMeTpax. Ha ueprexe o6o3Hauaercst 0ykBoi M.

Pucynok 3.26 — TpyOHas pe3p0a nmpuMeHseTcs sl COEIMHEHUS TPyOOIIPOBOIOB.
Omna u3mepsierca B moniMax (17°=25,4 mm). Ha yeprexxe o003Havaetcs Oyksoi G.

PucyHnok 3.2B — TpaneneuaanbHas pe3b0a (Miiu X0/10Bast ) IPUMEHSIETCS Ha XOA0BBIX

BUHTax cTaHkoB. Ha ueptexe o0o3Hauaercst OykBoit Tr.

¢ __25e(r)

b
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PUCYHOK 3.Z. — 1'MIIBI pE€3b0ObI

L/
o

Pucynok 3.2r — ynopHas pe3p0a (WU CUIoBasi) MPUMEHSIETCS ISl BOCIIPUSATHUS

OOJIBIINX OCEBBIX YCUIJIMI B BUHTOBBIX IpEccax, JIOMKparax, Tuckax. Ha ueprexe
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o0o3HauaeTcst OykBoH S.

Pucynox 3.2 — kpyriiasi pe3p0a mpruMeHseTCs B TIO’KapHOU apMaType, CAaHTEXHHKE,
AJIEKTPUYECKUX JlaMItoukax. Ha yepTerke o6o3nauaetcs Oyksoit Kp.

Pucynok 3.2e — npsiMmoyrosibHast pe3r0a OTHOCUTCS K HeCTaHIapTHRIM. Bee

pa3Mephl MPOCTABISIOTCS KOHCTPYKTOPOM Ha YEPTEKE.

N3o0pakeHne pe3pObl Ha depTeke. BeruepunBaHue pe3nObl B BHJIE BHUHTOBOM
MIOBEPXHOCTH — TPYJ0EMKast paboTa, IOATOMY Ha YepTekax €€ H300pakatoT YCIOBHO IO
I'OCT 2.311-68 nezaBucumo ot hopmsl ipoduis u HazHadeHus (pucyHok 3.3). Ha Topiie
CTEP>KHS M OTBEPCTHS BCerAa JeNarT Gacku moj yriom 450.

Hapyxnas pe3pba (Ha crepkHe Ha puCyHKe 3.3a) m300pakaeTcsl CIUIONMIHBIMU
TOJICTBIMHA OCHOBHBIMH JIMHUSMH 110 HApPY)KHOMY JHaMeTpy d M CIUIOIIHBIMHA TOHKUMHM
JUHUSAMHU 110 BHYTpeHHeMY nuametpy dl, (mpuMepHO Ha paccTosHUM 1 MM) mepecekas
dacky. JIuHUIO, OMpeAesIoNlyl0 TPaHUIy pe3bObl, 0003HAYAIOT B KOHIE €€ IMOJHOTO

poGuUJIs CIUIONTHOM TOJICTOM JTUHUCH.

CRnowMan mowxan nuwun

CrumOuisas Imamcimis DCnomsts fiuman
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Pucynoxk 3.3 — 3o0paskenue pe3n0bl

BrayTpennss pe3nba (B 0TBepCcTHH Ha pUCyHKe 3.30) m300pakaeTcs CIUIONTHBIMU
TOJICTHIMU OCHOBHBIMU JIMHUSMHU 110 BHYTPEHHEMY nuaMeTpy D1 v CrionHbIMU TOHKUMH
JUHUSAMH 10 Hapy>KHOMY auaMmeTpy D (1o mTpuxoBke).

Ha Bujie cieBa mpoBOAST CIIONIHYIO TOHKYIO JJUHUIO B BUE AYTH 3/4 OKPY>KHOCTH,
Pa30MKHYTOH B J1it0O0M MecTe. OJIuH KOHEIl IYTU JOJIKEH MepeceKaTh OCEBYIO JIMHUU, a

JPYTO¥ KOHEIl — HE TOXOUTh A0 Hee. Ha aToM nzo0pakennu ¢packy He IPOBOJIAT.
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[Ipu coenuHenuu nByX JAeTaynie Ha pe3bOe (pucyHke 3.4) UX Hapy>KHbIE U
BHYTPEHHHE JHAMETPbI COBIAAIOT, TAK KaK UMEIOT OJIMHAKOBbIE HOMUHAJIBHBIE Pa3MephI
D=d. B mecTe coenuHeHus: n300pa>keHue pe3bObl BHIMOIHSIOT MO CTEPKHIO, TaK KAaK B
pa3pese CTep’KEHb PacoJIOKEH OJIMKe K HAOJI0JaTEI0 U 3aKPhIBAET OTBEPCTHE.

A.I
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Pucynok3.4-Coenunenue pe3pb00Boe

Oo6o3HaueHue pe3bObl Ha yepTeke. B ycimoBHOe 0003HaueHHEe pe3b0bl BXOIAT: OyKBa
IUTSL K&KJOTO TUMa (CM. PUCYHOK 3.2), HOMHUHAJIbHBIA UaMeTp (Hapy>KHbIM) U pa3zMmep
mara. Ecnu pe3p0a neBast, To 1o0asisitorest Oyksbl LH.

[Tpumep 0003HAYCHUS METPUIECKOM pEe3bOBITTPUBEACHHAPHCYHKE3.5.

------- &+

Pucynok 3.5 — Metpuueckas pe3nda

M12x1

o M12

\

O0o3HaueHne Ha pUCYHKE 3.5a 03HAUYaEeT, UTO pe3b0a METpUUECKas, C Hapy>KHbIM
auamerpoM 12 MM, MenkuM 1marom 1,5 MM Ha cTepkHe. A HaJmuch Ha pUcyHkKe 3.50 —
03HAYaeT Ty ke Pe3b0y, HO C KPYITHBIM IIaroM (3HaYEHUE HE MUIIETCS ) U BHITIOJIHEHHYIO B
OTBEpPCTUH.

[Ipumep o003HauEHUS TPYOHOU LMJIMHIPUYECKON pe3bObl MPUBEACH HA PUCYHKE
3.6.YcioBHOe oOo3HaueHUE TPYyOHOW MMJIMHIPUYECKON pe3bObl HAHOCUTCA Ha TOJIKE
JUHUU-BBIHOCKH, CTPEJIKA KOTOPOU YIIUPAETCS B CIUIONTHYIO OCHOBHYIO JIMHUIO PE3BOBbI.

Hannucek (pucyHok 3.6a) o3Havaer, 4Tro pe3b0da IMWIMHIAPUYECKAs HapyKHas, C
BHYTPEHHHUM JUaMETPOM TpyOsI (TpoxoaHoro oTBepcTHs) 1/2”, kiacca tounoctu 9. [pu
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BBITIOJIHGHUM BHYTpPEHHEH TPYOHOM MMJIMHIPUYECKON pe3nObl (puCyHOK 3.60) B
0003HAUYEHUHN YKa3bIBACTCA TUAMETP MPOXOIHOTO OTBEPCTHS TOM TpyObl, KOTOpas OyieT
BBHHYECHA B JAHHYIO JIETaJlb. DTO CBSI3aHO C TEM, UTO BHYTPEHHsISI pe3b0a Hape3aeTcsl He Ha

TpyOax, a Ha IeTajsAX, COeIUHSIOIUX TPYObl: My(Tax, yroJlbHUKax U T. 1.

G 1r-A G -5

7.

Pucynok 3.6 — TpyOHas pe3b0a

Obopyoosanue u mamepuaivl
KOoMIIIEKT HIUTFOCTPAaTUBHOTO HATJIAIHOTO MaTepHalia B JJICKTPOHHOM BHUJIE; HAOOP

YEPTEKHBIX MHCTPYMEHTOB; CIEIUAIU3UPOBAHHBIN KommbloTepHbI kinacc CAIIP, ¢
BO3MOXKHOCTBIO BbIXOjla B IHTepHET U 00ecreueHHbIN MyIbTUMEANNHBIMU CPEACTBAMU
XpaHEHMs, IEpelaun U peICTaBlIeHNs yueOHOM nH(popMaluu.
Vkazanus no mexunuxe 6e3onacnocmu

[Ipy BBITIOJIHEHUHM TPAKTUYECKOM pPabOThl O3HAKOMHUTBHCS C HMHCTPYKIHEH IO
TEXHUKE 0€30MaCHOCTH Ha paboueM MeCTe U MOJyYUTh TOMOJHUTEIbHBIN HHCTPYKTAXK, O
YeM JIeJIACTCA COOTBETCTBYIOWIAS 3allMCh B JKypHaJle HHCTPYKTaXKa II0 TEXHUKE
0€30I1aCHOCTH.

WHCcTpyMEeHT W JeTanu cleQyeT pacrnojiaraTb B yIOOHOM W O€30MacHOM MJis
I10JIb30BATEIS MTOPAIKE.

[IpoBepuTh OcBeleHNE paboyYero MecTa — OHO JOJKHO ObITh JOCTATOYHBIM, CBET HE
JOJKEH CJICTIUTB IJ1a3a.

BuumatenbHO ocMoTpeTh pabodee MECTO M MPUBECTH €ro B MOPSAOK, yOpaThb
MTOCTOPOHHHE TTPEIMETHI.

[Tutanue 3neKTponprOOPOB OCYUIECTBISETCS HA MEPEeMEHHOM HanpsbkeHuu 2208,
omacHOM JIsi Jku3HU. [lo3TOMy BKJIIOUEHHE W TIOJIB30BAHUE AJIEKTPONPUOOpaMu
paspemiaeTcsi TOJIbKO TMPU HEMOCPEACTBEHHOM  HAOIOACHUU

npenoaaBaTeis.
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3aoanus

Ha ¢gopmate A3 BBINOJHUTE pe3600BOE COSTMHEHUE IBYX JieTasiel. BapuaHT cBoero
3agaHus B3ATh U3 [Ipunoxkenns A, tabnuia 20.

CHauana B TOHKHUX JIMHHUSX NEPEUEpPTUTh 3anaHue B Macmrtade 1:1. 3arem B
macmtadbe 2:1 n300pa3uTh pe3bOOBOE COEAMHEHUE 3aJaHHBIX JETale M MO MECTy
COE€IUHEHNS BBIITOJHUTH ceueHue A—A.

BoInoHUTE 00BOJIKY M IITPUXOBKY uepTexa. [IpocTaBuTh pasmepsl. 3amoJHUTH
OCHOBHYIO HaJMHCh.

Cooeporcanue omuema

Brimonnennas pabora gobKHA OBITH TpeAcTaBieHa Ha jaucTax ¢opmarta A3,
COTJIaCHO MpeAbsIBICHHBIM TpeOoBaHus M. OOpa3el] BHIIIOJHEHUH 3a/1aHUs IPUBEIEH B
npuioxenuu b, pucynok 11.

Koumponvuvie onpocuwi.

Kak xnmaccudunmpyrorcs pe3p0bl o mpohuiro?

B ueM cocTouT pazHHIIa MEXTy IIaroM U X0JI0OM Pe3bObI?

B xakoM ciyuae mar MeTpu4ecKoi pe3bObl He yKa3bIBaeTCs?

Kak u3zobpaxkaercs pe3pda Ha cTepxkHE?

Kak BbIMoIHSETCS MITPUXOBKA B pa3pe3ax pe3b00BbIX U3CIHii?

Cnucoxk numepamypbl, peKoMeHOyeMblii K UCNONb308AHUIO NO OAHHOU meMe:

Koganes, B. A. UnxenepHas rpaduka [ DIeKTpOHHBIN pecypc]: yueObHoe mocodue /
B. A. KoBasieB. — DJeKTpOH.TEKCTOBbIE JaHHble. — HoBocubupck: HoBocubupckumii
roCyJ1IapCTBEHHBIN YHUBEPCUTET SKOHOMUKHU U ynipaBienust « HUHX»,2017. —279¢c.—
978-5-7014-0802-7. —Pexumaoctyma:http:// www.iprbookshop.ru/87106.html

Uekmapes, A. A. HauepTarenbHasi reOMETpHsI U YepUueHue: yUeOHUK JIJIsl By30B / A.
A. Yekmapes. — 2-e uzj., nepepad. u gon. — M.: Beiciiee oOpa3zoBanue, 2009. —471 c.: ui.
— (OcHoBbI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 _Y-37

Yexmapes, A. A. 3agauu v 3aJ1aHus 110 MHXKEHEPHOU Tpaduke: yueOHoenmocodue as
CTYJICHTOB TEXHMUECKHX CIelMaabHOCTel By30B / A.A. Uekmapes. — 3-¢ us1., crep. — M.

Axanemus, 2008. — 128 c¢. — (Beicmiee mnpodeccuoHanpbHoe 00pa3oBaHUE.
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Marmunoctpoenue). — bubauorp.: c. 124. —ISBN 978-5-7695-4765-2; 607.6 _U-373
Uekmapes, A. A. UnxenepHas rpaduka: yueOHuk ais By30B / A. A. Uekmapes. —
N3n. 9-e, mepepad. u gom. — M.: Beicmias mkona, 2007. — 382 ¢.: mit. — (O01eTeXHuIeCKre

JTUCUUIUTMHBI). — bubmuorp. ¢. 370. — IIpeam.ykas.: ¢. 371-377. — ISBN 978-5-06-00543-2.

KonakoBa, WM. II. OcHoOBbl 0doOpMIIEHUS KOHCTPYKTOPCKOM JOKYMEHTalUU

[OnekTpoHHBIN pecypc]: yueOHOo-MeTtomudeckoe mocodbue / M. Il. Komakoma, D. D.
Hcromuna, B. A. benoycoBa. — DneKTpOH.TEKCTOBbIE AaHHblE. — EkaTepuHOYpT:
VYpansckuiil penepanbusiii yausepcuret, ObC ACB, 2014. — 76 ¢. — 978-5-7996-1152-1.
— Pexxum noctyna: http://www.iprbookshop.ru/68451.html

http://www.i-mash.ru/normatdok/gosty/eskd/ -xaranor crangaproB ECK/I.

http://www.propro.ru/graphbook/ - asnexkTpoHHble y4yeOHblE MOCOOUA  TO

kypcam «HaueprarenbHas reoMeTpus», «KOHCTPYKTOPCKHE TOKYMEHTHI U MpaBHia UX

BBITTIOJTHEHU S, ((FGOMeTpI/I‘-IGCKI/IC OCHOBBLI ITIOCTPOCHUS YCPTCIKAY .
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IIpakTnueckass padora NeS. O0o3HaueHHe Hepa3beMHbIX COCAUHEHUI Ha
TEeXHHYECKHX YepTeKax.

[]enw: TlomyyeHrne HaBBIKOB U YMEHUH MNPHU MOCTPOEHUU CBAPHBIX COEAUHEHUM.
®opMHpyeMbIE€ KOMIIETEHIINH WA UX YaCTH:

N-30mk-2 00magaetr HaBbIkaMu paboTel ¢ OBM, HConb3ysi HOBbIE METOIbI M TAKETHI
HPOTPaMM.

Teopernueckas 4acThb

CBapkoi1 Ha3bIBAETCS MTPOLIECC CO3JAHUS HEPAZBEMHOTO COEUHEHNUS JETAIEN Ty TEM
MECTHOT'O HarpeBa X J0 paciIaBI€HHOTO WY INTACTUYHOTO COCTOSIHUS.

B 3aBuCHMOCTH OT HpPOLIECCOB, MPOUCXOASAIMIMX MPHU CBApKe, Pa3IMyalOT CBAPKY
IUTaBJIEHUEM U CBapKy JaBieHueM. [1o cnocoOy HarpeBa cBapKy IUIaBIEHUEM Pa3eliaioT Ha
ra3oBylo, DJIEKTPOAYTOBYI0 M XUMHYECKyI0. B mpousBojacTBe Haubolsiee IIHMPOKO
UCIIONB3YyeTCs py4Has ayiekTpoayrosas cBapka o 'OCT 5264 — 80.

Knaccudukanus mBoB. B 3aBUCHMOCTH OT B3aMMHOTO TOJIOKEHHSI CBAPUBAEMBIX
JeTajel pa3inyaroT CIEAYOUME BUAbl CBAPHBIX COCAMHEHUN: CThIKOBOE — C; yTIIOBOE —
V; taBpoBoe— T; nHaxnecrounoe — H; ToproBoe— Tp.K OykBeHHOMY 0003HAYEHHIO
nobassot ugposoe (C15, VS5, T3, H2), xapakrepusyroliee BUJ NOATOTOBKH KPOMOK.
CtbikoBble coenHenust umeroT o0o3Hauenus Cl...C25, yrnoseie — Y1...Y10, TaBpoBbIe
—T1...T11, maxnecrounsie — H1...H3.

[To xapakTepy BBINOJHEHUS! CBAPHBIC BBl OAPA3IAECISAIOTCS HA OJJTHOCTOPOHHUE U
nBycTopoHHUE. OCHOBHBIE TUIIBI IIBOB MIPE/ICTAaBIICHbI B Ta0uIE 7.1.

[Io nOpOTSHKEHHOCTH CBapHbIE IIBbI MOAPA3IACISAIOTCS HA HENPEPBIBHBIE U
NPEPHIBUCTBIE,  KOTOpPbIE  MOTYT  OBITh  ClHEnHbIM  (pucyHok  7.la)  wiun
naxMaTHbIM(PUCYHOK 7.10) pacnoioxKeHUEM IMPOBAPEHHBIX YYACTKOB, C YKA3aHUEM HX

JUTMHBI | 1 mara t .
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Pucynok 7.1— Turbl cBapHBIX IIBOB
N3o0paxkenune u 06003HaAaUCHUE CBAapHBIX cOoequHEHU. Ha yepTexe MIBBI CBAPHBIX
COEIMHEHMI, HE3aBUCUMO OT UX BUJIa M CIIOCO0a CBAPKH, YCI0BHO M300pakaroT mo 'OCT
2.312 — 72: a) crIOMHON OCHOBHOM JIMHWEW —BUAMMBIN 110B; 0) IITPUXOBOW JTUHUEH —
HEBUIUMBIN 1I0B. Hanmnyue cBapHOTo 11Ba Ha N300paKEHUH YKA3bIBAIOT OJTHOCTOPOHHEH

CTPEJIKOM, TMHUS BRBIHOCKH KOTOPOM 3aKaHYMBAETCSI TIOJIKOU (PUCYHOK 7.2).

Buduwedd won Heauduman woe
A Crnmowunan

" v/—o-:m}u»an— s

e}

A

Pucynok7.2-M3o00paxxkeHne nBoB
Ha moske TMHUK-BRIHOCKH 3aIMCHIBAIOT YCIOBHOE 0003HAYEHUE CBAPHOTO IIBA: JIJIst
BUIMMOTO I11Ba — HaJl MOJIKOM, JIJI1 HEBUAUMOTO — IO/ TTOJIKOM (pucyHOK 7.3, neBbiil). [1pu
HaJUYUHM OJMHAKOBBIX IIIBOB OOO3HAYEHHWE HAHOCIT y OJHOTO IIBa C YKa3aHUEM
KOJIMYECTBA OJMHAKOBBIX IIIBOB HA HAKJIOHHOW YAaCTH, 4 Y OCTAIBHBIX IIBOB MPOBOAST

JMHUM-BBIHOCKH C TIOJIKAMH JJ1sI yKa3aHUsl HoMepa 1Ba (pUCYHOK 7.3, IpaBbIit).

Tabmmia7.1-O0pa3iibl CBApHBIX 111BOB
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Heromopsie munsl clopreix woob puuron exmpodyzobod clapru
(o 1OCT 5264 -80)

DopMa  NONBUEYHD20 PN

§ Popma Xgparmep §'§
3:3 N dskamiinxy nodeamodnessix | ObinonHEHHOZD 3
3 NOOMON wha
< HPOMON wla §%
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Tabmuira7.2—3HaKku CBapHBIX IITBOB

Benomozamensusie sHaKy 047 o00sHaveHus claprbix wbod

g;’ %’ggﬂlggﬁ— Jravenue Genomozarmensioeo HAzodpaxenue
]
nap) 740K JHara Ha yepmexe
Wod BsinonHAemca npL MOHME-
! -| e usdenun )—————
LWok o saMKHYmOU UG
2 O Luaremp spaxa F...5mm O—
UWed mpepurfucmsnd unu movey~ /
J HbIU ¢ UETHBIM PACTIONOMEHUEM.
Yeon waknowa nukuu =60 /
o npepsiBucmsit una moyey- 4
4 Z W1l € UAXMATIHGIN POCOND~ /———
KEHUEM
Yeunenue wla cHames o
J Q (crrms Bsinyxnocms cBapHoze
wéa) V4
Hannsifs1 u wepofrocmu wba od-
§ pademams & nralubiM NEpExadon ML
AAL K OCHOSHOMY Memanay /
UWiod ro Hesamwymad pukul.
7| =7 | Jwar naersenmom, X620 pacnang- —
reweewts sono v vepmexa |
Jhax kamerma wéa g coedure- A
§ Hutt yenoforx, malpodsix ¢
Braxneemny /

ﬂpanevaﬁuﬂ: 1. Bece Scnomozamensusie IHaKu Boinontarwi MeHxuMy
CHADLHBIMU AUKUSMY .
2. Bsicorma snakol donxna Osims pdurnaroba ¢ Bsicomoid
yugp, Bxadaugux 8 yenobroe olesnayenue wilba.

Pucynok7.3—O003HaueHue 1IBOB

|_'|,‘|_ Frar— |

CTpykTypa ycI0BHOTO 0003HAaYEeHHUs CTAaHAAPTHOIO CBAPHOIO 1IIBA IPUBEICHA Ha

pucyHke 7.4.
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Pucynok 7.4 — Ctpykrypa 0003HaueHMs 11Ba

1 — 0B MO 3aMKHYTOMY KOHTYPY; 2 — HOMED CTaHapTa; 3 — OyKBEeHHO-IIU(PpOBOE
o0o3HaueHue mBa: T1 — TaBpOBBIM, OTHOCTOPOHHUH; 4 — c11oco0 cBapku: PH3 — pyuHas
AIEKTPOAYTOBAsT HEIUIABSIIIUMCS DJIEKTPOIOM B 3aIUTHBIX ra3ax; 5 — KaTeT 1IBA U €T0
pasmep: K=6 mm; 6...8 — I0B IpEPBIBUCTHIN MIaxMaTHBIN aiuuHor S0 MM 1 marom 100
MM; 9 — yCHJIEHHE 1IBa CHATH; 10 — epoXoBaTocTh MOBEPXHOCTH; 11 —MecTo 17151 3HaKa,
YTO IIOB BBIMIOJIHEH M0 HE3aMKHYTOU TUHUY; 12 —3Hak Aedwuc; 13 — ykazaHue o KOHTPOJIE
1IBa.

[To3uumu 1, 5, 6, 7, 8, 9, 11 — 310 BCcmomoraTreiabHbIE 3HAKH, KOTOPHIE MOTYT
MU3MEHSTHCA B 3aBUCMMOCTH OT TuIa mBa. O0J1acTh UX MPUMEHEHUS MTPUBE/IEHA B TA0JIHIIE
7.2.

Ecnu Bce cBapHbI€ HIBBI, XOTS U Pa3HbBIX TUIIOB, BBIITOJIHEHBI OJHUM CTaHAAPTOM, TO
ero 0003HauYE€HHE Ha TOJIKE-BHIHOCKE HE YKa3bIBAIOT, a JIEJAIOT CChUIKY B TEXHUYECKHUX
TpeboBanusx, Hanpumep: «I1IBb1 cBapHbix coenunennii o 'OCT 5264 — 80».

Obopyoosanue u mamepuavl

KOMILIEKT WIUTFOCTPATUBHOTO HATJITHOTO MaTepHalia B 3JIEKTPOHHOM BUJE; HAOOP
YEPTEKHBIX WHCTPYMEHTOB; CIEIUATIU3UPOBAHHBIN KommbloTepHbI kinacc CAIIP, ¢
BO3MOYKHOCTBIO BbIXOjla B IHTepHET 1 00ecreueHHbIH MyIbTUMEIUNHBIMU CPEACTBAMU
XpaHeHHUs, Iepeiaun U peJICTaBlIeHNs yueOHOM nH(opmanuu.

VYkazanus no mexunuxe 6ezonacnocmu
[Ipu BeImOMHEHUY 1a00PATOPHON pabOThl 03HAKOMUTHCS C MHCTPYKIIMEH OTEXHUKE

0e30macHOCTH Ha pabo4yeM MECTe W MOJYYUTh JIONOJIHUTEIbHbBI MHCTPYKTaX, O YeM
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JIeTIaeTCsl COOTBETCTBYIOIIAS 3aITUCh B )KypHAJIE MHCTPYKTaXka M0 TEXHUKE 0€301TaCHOCTH.

WHCTpyMEHT W JeTanu cliefyeT pacnojiaraTb B yAOOHOM M 0e30mMacHOM IS
MOJIB30BATENS OPSIAKE.

[IpoBepuTh OcBelIeHNE pabOYEro MeCTa — OHO JAOJKHO ObITh JOCTATOYHBIM, CBET HE
JOJIKEH CJIETHTH ria3a.

BuaumaTenbHO ocMOTpeTh pabodyee MECTO M NMPUBECTH €ro B MOPSAOK, yOpaThb
MMOCTOPOHHUE TIPEAMETHI.

[Tutanue 371eKTponpUOOPOB OCYIIECTBISETCS HA MEPEMEHHOM HanpsbkeHnu220B,
ormacHOM s Jku3HHU. [lodTOMy BKJIIOYEHHE U TIOJB30BaHHE AJICKTPONPUOOpaMU
paszpeiaeTcs TOJIbKO MpU HEMOCPEICTBEHHOM HAOI0IEHUU MPEToaBaTers.

3aoanus

Ha ¢opmare A4 BBINOJHUTH CBapHOE COEAMHEHUE JaeTaneil. BapuaHT cBoero
3agaHus B3ATh U3 [Ipunoxkenns A, tabnuia 22.

[o HarnmssgHOMY M300paKEHUIO U3AETUS BBINOJIHUTG 1Ba BUaa. [locTaBuTh ycioBHOE
0003HAUEHHUE CBApHBIX IIBOB; YKa3aTh IO3UIMHU JETaliel; HaJl OCHOBHOW HAJANUCHIO
BBITIOJTHUTD CHIEIU(PUKAIUIO JJIsI STOTO COOPOYHOTO UYepTexka.

Cooeporcanue omuema

BoinonHenHass pabota JoikHa ObITh NpEJCTaBlieHa Ha JiMcrtax Qopmara A4,
COTJIaCHO MpEeAbSIBICHHBIM TpeOoBaHusiM. OOpa3ell BHIIIOJIHEHUH 3a/1aHUs IPUBEJEH B
npuioxenuu b, pucynok 13.

Koumponvuvie onpochwi.

1o xakuM npU3HAKAM KJIACCU(PULIUPYIOTCS CBAPHBIE IIBbI?

KakoBo yci10BHOE n300pakeHe CBaPHBIX IIBOB?

Kakue nanHbie yKa3bIBatOTCS B YCIOBHOM 0003HAYEHUH IIIBOB?

Kakoii Bu1 IMEIOT CTPEJKH JTMHUI-BEIHOCOK MPU 0003HAYEHUH 1IBOB?

Cnucoxk aumepamypbl, peKoMeHOYeMblil K UCNONb308AHUIO NO OAHHOU meMe:

Kosasies, B. A. UnxenepHas rpaduka [ DneKTpoHHBIN pecypc]: yuebHoe nocooue /

B. A. KoBaneB. — DnekTpoH.TeKCTOBbIe JaHHble. — HoBocubupck:HoBocuOupckmii
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rOCYJIJapCTBEHHBIA YHUBEPCUTET SKOHOMUKH U ynpasiennss «HUHX», 2017.—279¢.—
978-5-7014-0802-7.— Pexum noctyna:http://www.iprbookshop.ru/87106.html

Yexmapes, A. A. HauepraTenbHasi TeOMETPUs U YepUCHHE: YUeOHUK ISl BY30B/ A.
A. Yekmapes. — 2-e u3l., nepepad. u gon. — M.: Beiciiee oOpazoBanue, 2009. —471 c.: umn.
— (OcHoBBI HayK). — bubmmorp.: ¢. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

Yexmapes, A. A. 3aauu U 3a4aHus 0 UHKEHEPHOU rpaduke: yueOHOe mocooue
JUISL CTYJICHTOB TEXHUYECKUX crieruaibHocTel By30B / A.A. Uekmapes. — 3-e uzf., cTep. —
M.:  Axamemmsi, 2008. — 128 c¢. — (Boicuiee mnpodeccuoHaIbHOE
oOpazoBanne.MamuHoctpoenue). — bubmuorp.: ¢. 124. — ISBN 978-5-7695-4765-2;
607.6_4-373

Yexmapes, A. A. UnxeHepHas rpaduka: yueOHUK 1uist By30B / A. A. Uekmapes. —
WN3n. 9-e, mepepad. u nmon. — M. : Beicmas mkona, 2007. — 382 c. : un. —
(ObmeTexauyeckne AUCHUIUINHBI). — bubmumorp. ¢. 370. — Ilpeam.yka3s.: ¢. 371-377. —
ISBN 978-5-06-00543-2.

KonakoBa, M. II. OcHOBbI 0OQopMII€HHUS KOHCTPYKTOPCKOW JIOKYMEHTALMH
[DnekTpoHHBIN pecypc] : yueOHO-meToauueckoe nocobue / M. II. Konakoa, 2. D.
HUcrommna, B. A. beroycoBa. — DJIeKTpOH.TEKCTOBbIEC JaHHbIE. — EkaTepuHOypr :
VYpansckuii peaepanbubiii yauepeuret, ObC ACB, 2014. — 76 ¢. — 978-5-7996-1152-1.
— Pexxum noctyma: http://www.iprbookshop.ru/68451.html

http://www.i-mash.ru/normatdok/gosty/eskd/ -karanorcrannapros ECK/I.

http://www.propro.ru/graphbook/ - 3neKkTpoHHBIE y4eOHBIE MOCOOHS IO Kypcam
«Haueprarenbnass reomerpusi», «KOHCTPYKTOpPCKME TOKYMEHTHI H TpaBWia HUX

BBITTIOJTHCHU S, «FCOMCTpI/I‘ICCKI/Ie OCHOBBLI ITOCTPOCHUS UCPTCIKA».
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IIpakTnueckasi padora Ne 6,7. IckusupoBanme.

[]env: MONMyYEHUE HABBIKOB M YMEHHMM IIPYU BBINOJHEHUM OCKU30B JIETAJICH.
®opMHpyeMbIE€ KOMIIETEHIIMH WA UX YaCTH:

N-30mnk-2 00magaetr HaBbIkaMu paboTel ¢ DBM, HConb3ysi HOBbIE METOIbI M TAKEThI
IPOTPaMM.

Teoperuveckast 4acTb

OCKM30M JETald HA3bIBAETCS YEPTEK, BHINOJHEHHBIA OT PyKH 0O€3 NOMOIIU
YEPTEKHBIX HMHCTPYMEHTOB TIO TMpPaBWIAM MPSAMOYLOJBHOTO MPOCLUPOBAHUSA B
[J1a30MEPHOM Maciltade ¢ NPUOIH3UTEIBHBIM COOJIOICHUEM MPOMOPIIMIA OTJEIBHBIX €€
AJIEMEHTOB, HO B cOOTBETCTBUU ¢ TpeOoBanussmMu ECK/I.

DCKHU3 IpeAHA3HAuEH JUIsl Pa30BOT0 UCIIOIb30BaHUS IPU IPOCKTUPOBAHUU HOBOI'O
W3ENHS WK IPU PEMOHTE cTaporo. I1o Hemy U3roToBISAIOT eTalb. B CBA3M € 3TUM 3CKH3
JIOJKEH COZIep>KaTh BCE CBEACHMUS O ee (popMme, pazMepax, HIepoXoBaTOCTH MOBEPXHOCTEM,
matepuaie. [[o03ToMy 3CKU3bI TOIKEH YMETh BBINOJIHATh HHXKEHEP JIF000r0 nMpouis.

B yueOHBIX YCIOBUSIX 53CKU3 BBINOJHAETCA Ha MHCYed Oymare B KIETKY
crangaptHoro popmara A3. CeTka TMHUHN KJIETOK Ja€T BO3MOXKHOCTH JIeTYe IIPOBOJIUTH
napajijiesIbHbIe U MePIeHAUKYIISPHBIC JIMHUU, COOTIOAATh  MPOMOPIMOHATBHOCTD
5JIEMEHTOB JIETAJIU, BBIIOJIHATH INTPUXOBKY mof yritoM 45°  Taxoke BBIJICPKUBAThH
MPOCKIMOHHYIO CBSI3b MEXKIY BHUJaMU. B yueOHBIX LIeNIIX pa3peliaeTcs OKPY>KHOCTH
CHayYaJia MPOBOJIUTH IIUPKYJIEM, a 3aTeM 00BeCTH OT pyku. [Iporpamma  IHUCUHUIIIMHBI
peAyCMaTPUBAET BBIMOJHEHUE 3CKA30B TPEX JETANECh C MOCIEAYOUUM U3TOTOBICHUEM
10 HUM pab0YMX YepTEXKEN: ICKU3 IITYIepa; ICKU3 3y0UaTOro KoJjaeca U 3CKU3

KOPITyCHOM JETaJIN.
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BrlosiHeHrE 3CK13a MOKHO YCIOBHO pa3OUTh HA OT/IEIIbHBIC ATAlbI.

1 # 3Tan —03HaKOMJICHHE C JIETalbI0. Y SICHAETCS Ha3HaueHue aetanu. Onpenensercs
ee ¢hopma u (GOpMbI OCHOBHBIX 3JIEMEHTOB, Ha KOTOPHIE MBICJICHHO MOKHO PaCUJICHUTD
netanb (HAIUHAP, KOHYC, MapajulesieuIel, Ipu3Ma, TupaMuaa, peopo >KeCTKOCTH U Ip. ).

CocraBnsieTcsa TpEACTaBICHHME O MaTepuane, o0paboTke, IIEpOXOBATOCTH
OTAEIbHBIX TOBEPXHOCTEN U TEXHOJIOTHHU U3TOTOBIICHHUSI.

2-01 ATam —BBIOOP TJIABHOTO BHJIa M YMCia M300pakeHni. [ TaBHBIN BU AeTaIn
JIOJDKEH JIaBaTh HanOoJiee MOJIHOE TIPEACTaBICHHE O ee (popMe, yCTPOMCTBE U pa3zMepax ¢
Y4ETOM paspes3a, KOTOPbIM Ha HEM OyJeT BBINOIHATHCSA. Uuciao n3oOpakeHuil (BUAOB,
pa3pe30B, CEUCHUI) TOKHO OBITh MUHUMAaIbHBIM, HO JOCTATOUYHBIM, UTOOBI TTOJIHOCTHIO
BBISIBUTH (DOPMBI PEIMETA U HAHECTH UX Pa3MEphI.

Takue geranu, KaK BaJibl, OCH, IITYIEpPHI, 3yOuaThie KoJjieca, MMKUBBI U JPYyTHE.
Nmeroiine MNOBEPXHOCTH BpalleHUs M oOpabaTbiBaéMble Ha TOKApPHBIX CTaHKax,
1300paxaroT Ha IJIaBHOM BHU/JI€ C TOPU30HTAIHHO PACIIOIOKEHHOM OCBIO.

3-uii 3Tanm —KOMIIOHOBKA HM300pakeHWH Ha jucTe. PaccMOTpUM KOMIIOHOBKYHA
npumepe aetanu tuna «BUJIKAy, mis n300pakeHuss KOTOPOil T0CTaTOYHO JIBa BUJIA U
POCTOM pazpe3. Y CTaHaBIMBAIOT «HA IJ1a3)» COOTHOLIEHNE Ta0apUTHBIX Pa3MEPOB JICTalH.
[Tocne 3TOro Ha 3CKM3€ HAHOCSAT TOHKHMH JHUHUSIMH «Ta0apUTHBIE TPSMOYTOJbHUKK
OyIymux HU300paKeHW M IPOBOIAT OCEBBIE M IICHTPOBBIC JUHHUH. [IpAMOyrolbHHKH
JOJKHBI OTCTOSITh JIPYT OT JIpyra, OT KpaeB paMKH M OCHOBHOM HAJIKMCHU HA PACCTOSTHUSIX
(30...50MM), DOCTATOYHBIX JAJIsI HAHECEHUSI pPa3MEPHBIX JIMHUM, Pa3IMYHBIX YCIOBHBIX
3HAKOB, pa3MelleHus TeXHuueckux TpedoBanuii (pucynok 11.1). Kommnonoska

COrJIaCycTcs € IpCrnoaaBaTciICM.
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Pucynok 11.1 — KomnonoBka sckusa

4-pIi1 3TAIl —BBIMOIHEHUE U300pakeHU. BHYTpH «rabapUTHBIX MPSIMOYTOJIEHUKOBY
TOHKUMH JIMHUSMU BBINOJHAIOT BUAbL netanu. llpu 3ToM HeoOxoaumo coOmoaaTh
OPOIOPIMHU €€ Pa3MepoB U 00ECHEUNBATh MPOEKLUHUOHHYIO CBSI3b BCEX M300pa’KEHUM,
UCIIOJB3Ysl JIMHUU KJIETOYEK. BcroMorarenbHblE JUHUHA NPSIMOYTOJIBHUKOB YIAJSIOT

(pucynok 11.2).

130 —=
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-

Pucynoxk 11.2 — IToctpoenne BuaoB

=

5-p1ii 9Tanm —odopMmIIeHHE BHJIOB, pa3pe3oB W ceueHuil. Ha manHoMm »srare
BBITIOJIHSAIOTCS pa3pe3bl U cedYeHUsa. B JaHHOM mpuMepe 3TO MPOCTOM (PPOHTAIBHBIN
pa3pe3, COBMeEIIEHHbI ¢ BuaoM. HawnocsaT rpaduueckoe oOO3HaueHHE MaTepuaa
(TpuxoBKy). [Toka3biBaroT hacku, rantenu, CKpyrieHus (pucyHok 11.3).

6-0M 3TaIl —HAHECEHNUE BBIHOCHBIX U PAa3MEPHBIX JIMHUN. BBIHOCHBIE U pa3MEpHbIE
JUHUU U YCJIOBHBIC 3HAKH, XapaKTEPU3YIOLIUME BUJ MOBEPXHOCTU (AMAMETP, pajauyc,
KBaJIpaT, KOHYCHOCTb, YKJIOH, TUII pe3b0bI U T. 11.) HaHOocaTcs 1o npaBuwiaMm ['OCT 2.307—

68 (pucynok 11.3). Hukakux usMepeHuii mpy 3ToM He Npou3BOaUTCA. PaccTosiHus MExX Ty
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KOHTYPOM JIETald W NEPBOM PA3MEPHOW JIMHUEH, & TAKXKE MEXKIY NapaJUICIbHBIMU
pa3MEpHBIMU JIMHUSAMH HE JOJDKHO ObITh MeHee 10MM. Pa3mepsl, oTHOcsIMecs K
HapyXKHOW KOHCTPYKIHH JIETAIH, CIETYET CTABUTh HA BUJE, K BHYTPEHHEN — Ha pa3pes3e

(pucyHnok 11.3).

7-oit sTam — obmep Aetanu u odopmieHue dcku3a. s onpeneneHus pasmepoB
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2ombd * pasweps dag crpadon
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AJIEMEHTOB JE€TAId C HATypbl Ha MPAKTUYECKUX 3aHATHUIX HCHOJB3YIOT JIUHEUKY,
KPOHUMPKYJIb, HyTPOMEDP U ITAHT€HIUPKYJIb. TOYHOCTh U3MEPEHUS NOITyCKAETCS 10 [ MM.
Pa3mepusble yncna mpudTom 5 win 7 NPOCTABIAIOT HaJl paHEE HAHECEHHBIMU Pa3MEPHBIMU
JUHUSMU C 3a30poM 2...3mM.PazMepbl OJHOrO W TOro K€ 3JIEMEHTa Ha pPa3HbIX
M300paXEeHUsIX  MOBTOpEHUE He  jomyckaercs. [IpoctaBisieTcss  1IEpOXOBATOCTh

ITOBEPXHOCTEN.

Pucynok! 1.3—Pa3mepHble TMHUY U YCTIOBHBIE 3HAKU

[Tocne 3TOrO OT PyKHM Hag0 OOBECTH BCE JIMHUH HY>KHOM TOJIIMHBI. 3allOJTHUTH

OCHOBHYO HaJIIMCh 1 YKa3aTh MaTepral AeTanu (pucyHok 11.4).
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L Al X pasrepe: dag cripalon
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om 3 1o 380-50
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Pucynok 11.4 — Dcku3 neranm

Obopyodosanue u mamepuavl

KOMIIIEKT MIUTFOCTPATUBHOTO HATJISIAHOTO MaTepHalia B 3JIEKTPOHHOM BUE; HAOOP
YEPTEKHBIX MHCTPYMEHTOB; CIIELUAIN3UPOBAHHBIN KommbloTepHBIM Kinacc CAIIP, ¢
BO3MO>KHOCTBIO BbIx0oJia B IHTepHET 1 00ecreueHHbIN MyJIbTUMEIUNHBIMU CPEACTBAMU
XpaHEHHUs, Iepeiaur U MpeIcTaBlIeHns yueOHoM nH(opmanuu.

Yxazanus no mexnuxe 6ezonacrnocmu

[Ipy BBIMOJHEHUM TPAKTUYECKOM paOOThl O3HAKOMUTBHCS C HHCTPYKIHMEH IO
TEXHUKE 0€30MaCHOCTH Ha pabouyeM MeCTe U MOJYYUTh TOMOJIHUTEIbHbBIN HHCTPYKTAXK, O
YeM JENaeTCs COOTBETCTBYIOIIAs 3allMCh B JKypHAJI€ HMHCTPYKTaXka II0 TEXHUKE
0€30I1aCHOCTH.

NHcTpyMeHT W JeTanu cleayeT pacrnojiaraTh B yJIOOHOM U 0O€30MacHOM MJis
NIOJIb30BATEIISI IOPSJIKE.

[IpoBepuTh OcBelIeHNE paboUYero MecTa — OHO AOJHKHO ObITh IOCTATOYHBIM, CBET HE
JOJKEH CIIEUTB IJ1a3a.

BuaumaTenbHO ocMOTpeTh pabodyee MECTO M NMPUBECTH €ro B MOPSAOK, yOpaThb
IIOCTOPOHHUE IPEAMETHI.

[Tutanue 3meKTponprOOPOB OCYIIECTBISETCS HA IEpeMEHHOM HanpspkeHuu 2208,
omacHOM [Isi Jku3HU. [lodTOMYy BKJIIOYEHHME U TIOJIb30BAaHUE HSIIEKTPONpUOOpamMu
paspenraercs TOJIbKO MpU HEMOCPEACTBEHHOM HAOJIIOICHUN TIPETIOIaBaTEIA.

3aoanus

Ha d¢opmare A3 BBINOJHUTH C HATypbl O3CKU3 IITYILIEpa, BbIIABACMBIi
npenojaBareneM. J[is 3Toro HeoOXoAMMO M300pa3UTh IJIaBHBIN BUJ C TOPU3OHTAILHON
OCbI0 CHMMETPHH U C Pa3pe30M, CAeIaTh CEYEHUE IO LECTUTPAHHUKY, OPOPMUTH KaHABKU
VI NOPOTOYKH BBIHOCHBIM 3JIEMEHTOM, HAHECTHM BBIHOCHBIE W PpPa3MEpHBIE JIMHHH,
pou3BecTH 0OMep MITyIIepa U MPOCTABUTh Pa3MEPhI, 3alOJTHUTH OCHOBHYIO HAJIIIUChH C
yKa3aHUEM MaTepualla ITylepa.

Ha ¢opmate A3 BBINOTHUTH C HATYphl 3CKU3 3yOUaTOro KOJEca, BbIIaBAEMOIO

npenoaaBaresieM. st 3Toro He0OX0IUMO M300pa3UTh TIIABHBIM BHUJ C TOPU30HTAIBHOM
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OCbI0 CUMMETPHH U € pa3pe3oM (3yObsi He mTpuxytoTcs). Ha Buje cineBa uzodpaxaercs
TOJIBKO BHYTPEHHSISI OKPY>KHOCTbD CTYIIHIIBI CO IINTOHOYHBIM Na30M. [IpocTaBuTh pa3mepsl 1
napameTpbl MIEPOXOBATOCTH MOBEPXHOCTEN. 3aMOJHUTh TA0JIUIy OCHOBHBIX ITapaMETPOB
(m, z, d).

Ha ¢opmate A3 BBINOJHUTH C HATYypbl ACKU3 KOPIYCHOW JI€Tajiu, BbIIaBaEMOM
MPENOAABATENIEM, C YUETOM YKa3aHUM, TaHHBIX BBIIIE. B 3aBUCUMOCTH OT KOHCTPYKLIHUH
MOYKET MOTPeOOBATHCS /IBa WJIA TPU BUAA.

Cooeporcanue omuema

Brimonnennas pabora gopKHA OBITH TpeAcTaBieHa Ha jucTax ¢opmarta A3,
COTJIACHO MPEeAbIBICHHBIM TpeOoBaHusIM. OOpa3ell BHITOIHEHUS 3CKU3a ITYIIepa MoKa3aH
B [Ipunoxenuu b, pucynok 14.00pa3en BEIOJHEHUS 3CKU3a 3y0UaToro Kojeca nokas3aH B
[Ipunoxenuu b, pucynok 15.00pa3en BbINOJHEHUS 3CKU3a AETAIM KOpIyca MOKa3aH B
[Tpunoxenuu b, pucynok 16.

Koumponwvusie sonpocsi.

UYTto Takoe 3CKHU3 JETaIN U YEM OH OTIMYAETCS OT YEPTEKA AETAIIN ?

VYka3pIBaeTcs JIM Ha 3CKU3€ MaciTad?

KakoBa nocsienoBaTesbHOCTb BBIIIOJIHEHUS dCKNA3a?

Kak nmpousBoauTcs miaHupoBKa N300pakeHUI Ha paboyeM MoJie 3CKu3a?

Kaxkue npocTeiiiire THCTPYMEHTHI UCTIOIB3YIOTCS 111 oOMepa AeTain?

Cnucok aumepamypbl, peKoMeHOYeMblii K UCNONb308AHUIO NO OAHHOU meMe:

Cnucoxk nutepatypsl Juis BbintoaHeHust CPC

Koganes,B. A. UnxeHnepHas rpaduka [DneKTpoHHBIN pecypc]: yueOHoe mocooue /
B. A. KoBaneB. — DJekTpoH.TeKCTOBbIE JaHHbIe. — HoBocubupck: HoBocubOupckuit
rOCy/IapCTBEHHBIN YHUBEPCUTET SKOHOMUKH U yrpaBieHUs«HUHX»,2017. — 279c.—
978-5-7014-0802-7—Pexummoctyna:http:// www.iprbookshop.ru/87106.html

Yexmapes, A. A. HaueprarenbHas reoMeTpus U YepUeHUE: YueOHUK 11 By30B / A.
A. Yekmapes. — 2-e u3j., nepepad. u non. — M.: Beiciiee oOpa3zoBanue, 2009. —471 c.: ui.

— (OcHoBBI HayK). — Bubmuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 Y-37

Uekmapes, A. A. 3agauu u 3a7aHus 0 MHXKEHEPHOU rpaduke: yueOHoe mocooue
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JUISl CTYJICHTOB TEXHUYECKUX ClieruaibHocTel By30B / A.A. Uekmapes. — 3-¢ uzf., cTep. —
M.: Axamemus, 2008. — 128 c. — (Bwicmee mnpodeccroHambHOoe 00pa3oBaHUE.
Marmunoctpoenue). — bubmuorp.: c. 124. —ISBN 978-5-7695-4765-2; 607.6 _U-373

Yexmapes, A. A. UnmxenepHas rpaduka: yueOHuk a1t By30B / A. A. Uekmapes. —
N3n. 9-e, mepepab. u gon. — M.: Beicmas mikona, 2007. — 382 c.: uin. — (OO6me
TeXHUYECKUEe AUCHUTUINHBI).—bubmuorp. ¢. 370. — [Ipeam.ykas.: c. 371-377.— ISBN 978-
5-06-00543-2.

KonakoBa, M. II. OcHOBbI 0OQopMIIEeHHS KOHCTPYKTOPCKOW JOKYMEHTALMH
[OnekTpoHHBIN pecypc]: yueOHO-meToamdeckoe mocobme / WM. II. Komakoma, D. D.
Uctommnua, B. A. bernoycoBa. — DIeKTpPOH.TEKCTOBBIC daHHBIE. — ExarepuHOypr:
Ypansckuii peaepanbubiit ynusepeuret, ObC ACB, 2014. — 76 ¢. — 978-5-7996-1152-1.
— Pexxum pgoctyna: http://www.iprbookshop.ru/68451.html

http://www.i-mash.ru/normatdok/gosty/eskd/  -xatanor crangaproB ECK]/I.

http://www.propro.ru/graphbook/ - 35eKTpoHHBIE y4eOHBIE TTOCOOMS MO KypcaMm
«HaueprarenbHass reomerpusi», «KOHCTPYKTOpCKME TOKYMEHTHI H TpaBWiIa UX

BBITTIOJTHEHU S, ((FGOMeTpI/I‘-IGCKI/IC OCHOBBLI ITIOCTPOCHUS YCPTCIKA .
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JlabopaTopHas padora Ne8,9. /lerasimpoBanue.

L]env: TlomydyeHre HaBBIKOB U YMEHUH MPHU pa3padOTKU paboUYnX YepTexen aeranen
U3JICIHSI.

dopmMupyemble KOMITETEHIIMY WA UX YaCTHU:

NJI-30mk-2 00magaer HaBbIkaMu padboThl ¢ IBM, HCHIOIB3Ysl HOBBIE METO/IBI M ITAKETHI
POTPaMM.

Teopernueckas 4acThb

JleTanupoBaHueM Ha3bIBAIOT pa3pabOTKy pabOUYuX YepTEeXel JeTaneil mouepTexy
oOmero BuAa WIM TO COOPOYHOMY UEPTEXKY, BBIINOJHEHHBIX B MacliTabe ¢
UCIIOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB.

Pabounm uepTe:koM AeTany Ha3bIBalOT U300paKeHHE, HA KOTOPOM HAHECEHBI BCE
pa3Mepbl, HEOOXOIWMbIEe i €€ W3rOTOBJIEHUS W KOHTPOJIA, yKa3aHbl Marepual,
[IEPOXOBATOCTH MOBEPXHOCTEH U TEXHUYECKUE TPEOOBAHUSI.

[Ipu BBIMOTHEHUH AETAIUPOBAHUS TPeOyeTcs yMEHHE MPUMEHSITh BCE 3HAHMS,
KOTOPbI€ OBbLIN MOTYYEHBI BbIIIE NP U3YYSHUH AUCIUIUINHBI « TH)KeHepHas rpadukay.

HameueHnHyio peranp mnoJpoOHO aHANM3UPYIOT, oONpenenss ee ¢GopMmy H
HEeoOXoauMoe (MHUHUMAIbHOE) 4YHCIO H300pakeHui (BHUIIOB, pa3pe3OB, CEUCHUI,
BBIHOCHBIX AJIEMEHTOB). MIcX0/15 U3 ATOro BEIOMPAIOT TJIABHBIN BUJI, KOTOPBIN MOXKET OBITH
HE TaKMM Kak Ha cOOpouyHOM ueprexe. Ha ueprexxe ocu neraneil, UMEIOIIMX COOCHBIE
MOBEPXHOCTU BpallleHHs (BaJiOB, BTYJIOK, WITYLEPOB, KOJEC WU T. II.), pacHojiararor
MapaJIETbHO OCHOBHOW HAJITHUCH.

Jlanee BbIOMpaOT MacmTad M300pakeHUs sl pabovyero yepreka U MPOU3BOAST
KOMITOHOBKY Y€pTeKa Ha JINCTE BEIOpaHHOTO (hopMata (KaK U MU BBITOJIHEHUH SCKU30B Ha
pucyHke 13.1).

3aTem BBIYCPUYHUBAIOT BUbI, pa3pC3bl, CCUCHUA WU BHIHOCHBIC J3JICMCHTEI. Hanocsr
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BBIHOCHBIC ¥ Pa3MEPHBIC JIMHUU U IPOCTABJISIOT pa3MepHbIE YKciia Kak Ha pucyHke 13.1.
[Tocme »3TOro mpou3BOAAT OOBOJAKY 4YEpTeXKa M HAHOCAT OOO3HAYCHUE

IIIEPOXOBATOCTH MTOBEPXHOCTEH. B OCHOBHOM HAAMKMCH YKa3bIBAIOT HANMCHOBAHUE JICTAIN

HaunHas ¢ cymectBuTenbHoro («Komeco 3ybuaroey), ee o003HaUeHHE U MaTepHai, U3

KOTOPOIoO CaAcjiaHa ACTallb.

a I~

. T s
7 ’ | e soman
“Hi Vo
L : s - |

% = L-

A
A-A

Pucynok 13.1 — DTansl BRIMOTHEHUS paboyero yepTexa
Obopyoosanue u mamepuavl

KOoMIUIeKT MUTIOCTPaTUBHOTO HATJISTHOTO MaTeprasia B 3JIGKTPOHHOM BHUJIE; HAOOP
YEPTEKHBIX MHCTPYMEHTOB; CIEIUAIU3UPOBAHHBIN KommbloTepHBI kinacc CAIIP, ¢
BO3MOYKHOCTBIO BbIX0oia B IHTEpHET U 00ecreueHHbIN MYJIbTUMEIUNHBIMU CPEACTBAMU
XpaHEHMUs, Iepelav U peICTaBlIeHNs yueOHOM nH(popManuu.

Vkazanusa no mexunuxe 6e3onacnocmu

[Ipu BbIMONIHEHUM J1A0OPATOPHOM pabOThl O3HAKOMUTHCA C HMHCTPYKLIMEH IO
TEXHUKE 0€30MaCHOCTH Ha pabodyeM MECTE U MOJIYyYUTh IOMOJIHUTEIbHBIN HHCTPYKTAXK, O
YeM JICJIAETCA COOTBETCTBYIOWIAS 3allMCh B JKypHaJle HMHCTPYKTaXa II0 TEXHUKE
0€30I1aCHOCTH.

NHCcTpyMEHT ¥ JeTanu clieqyeT pacrnojiaraTh B yA0OHOM U 0€30macHOM st
noJyib3oBaress nopsake. [IpoBeputh ocBeleHHe paboyero Mecra— OHO JIOJDKHO OBITh
JNOCTaTOYHBIM, CBET HE JIOJDKEH CIICTIUTh IJ1a3a.

BaumatenbHO ocMoTpeTh pabodyee MECTO M MPUBECTH €ro B MOPSAOK, yOparthb

IIOCTOPOHHHUEC MPEIMETHI.
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[lutanue 37eKTPONPUOOPOB OCYIIECTBISETCS Ha MepeMeHHOMHarpskeHnn220B,
omacHOM [Isi Jku3HU. [lodTOMYy BKJIIOYEHHWE U TIOJIb30BAaHUE DIIEKTPONpPUOOpamMu
paspenaercs TOJIbKO MpU HENOCPEACTBEHHOM HAOJIIOIEHUN TTPETIOJaBaTEs.

3aoanus
Ha geprexe popmaTtaA3 BEIOIHUTH paboune YEPTEKH JIBYX JCTATICH.

Homepa nozutmun ~ neranu u3 cOOpOYHOro  yeprexa
COOTBETCTBYIOIIETO BapHAHTa YKA3bIBAETCS MPEIOIaBATEIIEM.

Maciutab n300pakeHust BBIOUPAETCsi CAaMOCTOSITENIBHO. Ha paGouem

yepTexe INPOCTaBUTBHBCE  pa3MeEphI U IIIEPOXOBATOCTh MTOBEPXHOCTEH.

Kpome Toro, HE0OX0IMMO MOCTPOUTH MPSIMOYTOIBHYIO H30METPHIO JIETAIIH,
yKa3aHHOU TpenojaBaTeneM. M3oMeTpuio ykazaHHOU JIeTall MOKHO COBMECTHUTD
HadopMaTe A3 cpabounMYepTEKOMITONACTAIIH.

Cooeporcanue omuema

Brimonnennas pabora gopKHA OBITH TPEACTaBIICHA Ha JIMCTax
dopmaTaA3, corimacHo NpeabsIBICHHBIM TpeOoBaHusIM. OOpazer] pabouero ueprexa
JeTanu 1o 3adanuio nipeacrasiel B [Ipunoxenuub, pucynok18ul9.

Konmponvusie 6onpocui.
1. Yto noHumaercs noj padounuM 4epTeKOM JIeTaln?
2. Yem omimyaercst pabounii 4epTex JeTau OT €ro 3cKu3a’?
3. KakoBo HazHaueHMe (acoK W TaJITesIei Ha IeTann?
4 Kak B OCHOBHOW HaJNHWCH 3aMMCHIBAIOT HAWUMEHOBAHUE
JI€TaJIN, COCTOSIICH M3 HECKOJIBKHUX CIOB?
Cnucok numepanypul, peKOMeHOYeMblll K UCNONb308AHUI0 NO OAHHOU meme:
1. Kosanes,B.A. UmxenepHas rpaduka [DIeKTpOHHBIHpeCypc|:yueOHoe

noco6ue/B.A.KoBajeB.—IneKTpOH.TEKCTOBbIeIaHHbIe.—HOoBOCHOUpCK:

HoBocubupckuil rocynapcTBEHHbIH YHMBEPCUTET 3KOHOMUKHU U YIpaBJICHUA
«HAHX», 2017. — 279 c¢. — 978-5-7014-0802-7. — Pexum npocrymna:
http://www.iprbookshop.ru/87106.html
Yekmapes, A. A. HauepraTenbHasi reoMeTpUsi U YepyeHUE : y4eOHUK

wisaBy30B/A.A.UekmapeB.—2-eu3 ., epepad. uaomn.—
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M.:Bricmieeo6pazoBanue,2009.—47 1 c.:un.—(OcHoBbiHAyK).—bubmuorp.:c.465-
466.—-ISBN978-5-9692-0332-7;514 Y-37

1. YekmapeB, A. A. 3amaun W 3aJaHus 10 WHXEHEPHOW Trpaduke :
y4eOHOE0COOUEIIISICTY IEHTOBTEXHUUECKUX CTICIIMATTIbHOCTEMBY30B/A. A . Uekmap
eB.—3-¢ wu3m., crep. — M. : Axanmemms, 2008. — 128 c. — (Bwicuiee
npodeccroHanbHOe00pa3zoBanue. MammHoctpoenue). — bubnuorp.: c. 124. — ISBN

978-5-7695-4765-2;607.6_Y-373
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Yexmapen, A. A. NmxenepHas rpaduka : ydeOHHK st By30B / A. A.Uekmapes.
—W3n. 9-e, nepepad. u non. — M. : Beicias mikona, 2007. —382 c. : u.
—(O6meTexHuecKue TMCIMILIHBI ). —bubmorp.c.370.~IIpeam.ykas.:.c.371-377.

—ISBN978-5-06-00543-2.

2. KonakoBa, WM. II.  OcHOBBl  OQOpMIEHUS  KOHCTPYKTOPCKOIA
JTOKyMEHTaIU[ DIIeKTPpOHHBINpecypc | yaeOHo-MeToauueckoenocooune/M.I1.
Konaxkoga,2.2.Mcromuna,B.A.benoycoBa.—IIeKTpOH. TEKCTOBbIEJAHHBIE.—
ExatepunOypr: Y pansckuiipenepanbubiiiynusepcurer, D bCACB,2014.—76¢c.—
978-5-7996-1152-1.—Pexum noctyma:http://www.iprbookshop.ru/68451 .html

3. http://www.i-mash.ru/normatdok/gosty/eskd/-karanorctannapToBECK/I.

4. http://www.propro.ru/graphbook/ - siekTpoHHBIE Yy4eOHBIE MOCOOUS
nokypcam «Haueprarenbnas reometpus», «KOHCTpyKTOpCKHME MOKYMEHTHI H

HpaBI/IJ'IaI/IXBBIHOJ'IHeHI/ISI»,((FGOMeTpI/ILIGCKI/IGOCHOBBIHOCTPOGHI/IH‘-IGPTG)Ka» .

62


http://www.iprbookshop.ru/68451.html
http://www.i-mash.ru/normatdok/gosty/eskd/
http://www.propro.ru/graphbook/

Ta6munal 8-JlanabieAT1200paTOPHOMPAOOTHI

Bapuant?2

Bapuanrl

| P e —— ——— — — —}

a7

s w——— ——— —— t—v—

e — — — — — —— — o—

70

e — — —— —— e

Bapuant4

Bapuant3

250

24 0%
_ o}
\ s X
1
..P |||||| i
TR /i S
T |||||| -
[ —
3 el W m
| § ]
- 0% e
[74
g
[re—nt———t
==
Sm—; —
-— -
S 08

63



[Tponomkenneradbmuiibi1 8

Bapuant6

Bapuant5

S T
T
i) \
S
S| 53
oy Y Ylogompamon: ASEESE L) x
-w - 4— m
ey o PESRO] FRABE
\mx 7 m T
th =i | —
B ™
09 = 9
/A A _ "
S
llllll J m
. - 8
s R
~N
- i L
o=
08 i N 09

/3

(174

Bapuant8
@30

'll'l

220

— = e

70

ot

@40

Bapuant?/

Onopa

08

64



[Tponomkenneradbmuiibi1 8

Bapuantl0

Bapuant9

210

Kopnyc

pre—r—ry

——— e

e e e e

b — — —

09

Modcmalina

30
%0

Bapuantl2

Bapuanrtl 1

G 7
IRN:R
a
s _ m.
| e = x
S o Lm
S|~ . — S
i ] )
_ £7
Zn / _ \ 4
08 e 09
7
| =2 A\ 5
s Loy 5
: 3
uuuﬂui. \ o [&
g !
Q
Al llllllllll w
‘7
B pom=c Wa
- — S
= S
o8 @

65



Tabmual 9-lanubieisiabopaTopHOpadboThI

Bapuanrl Bapuant2
T S
rwwm B s A ! e
o 1 1
R
O —-{©))
8% [sonton 20 | 30 Z TA
T x| &
A ol 2 2,
20
5 o
o
"""" &
a
SIS
15
Bapuant3
= 2% a &
}\i&_: e, S = S
i e, (|| [ === .=
of [ T 1 2o [ @ T S i

66



[Tponomxennerabmuipi19

Bapuaunr5

Bapuanrt6

r—-

:
S
=

Bapuant? Bapuant8
1
* 12224 | 21 ‘

67




[TponomxenneTabmuipi 19

Bapuanr10

Bapuaunrt9

|
& TA

GEa"'é" ¢
i R

T Koanax

5

5

LA

ma

R

"y
f
R
!

Bapuantl2

Bapuantll1

68



Ta6mmua20-JlaHHble1sI1a00paTOPHOMPAOOTHI

Bapuanrl Bapuant2
%0
e — e
A 0 P
. Z s:} g 3 5
2 ~ 0 Z
& 57 c}rw % [ %
_.A_b,‘s_a__. S 777
Ta) . T
AR ; e
171 o8
TNTER L
b i R $ >
~N TR "'\‘ : t ! 1 S.‘
| N
H ?E ‘l—_' -= §
| v TR\
< > 1 MH\
“ '.'.'4 '
o5 )
< B
l ose |
Bapuant3 Bapuant4
9@ <
Ze
220! % I
< *8 ] " =
5 i A
‘ .
. g 'w?
'?s Y72 _ o
N ey £90
A
& %@ 3 g § 5@ ’
PR il § STV eI Moy
“ S
Y a g:f
a ) |
S « A
For ) ,," - (22 727740 ‘
]
- o
o 7 05®
L/ K]
13

69



ITponomxenneTadanipi20

Bapuant5 Bapuaut6
95?
‘!'_" B = & - 0z% |
) [
i S5 ot |
3 N |
. - f
~ . ) xEEW
L 3 :
L 9ce & . 95 2
- " s
Sio |3 Ta] | \
e
S8 Zr 5 :§ &
t oy wn i A t "y
$ ' -1 TN ]
= |
S ¥ N
: R
t - -
g 3
S vV
Q
e
o - 05 @ 1 h @ (.S
Bapuant7 Bapuant8
Las i e
o * o7
< Vze | 070
L\l» k\ 550 —\\ \
-
"L _%l < * ﬂ
4
S .
’ . “\‘! b LT ??:
) —'7?'_".0 | N
WS | W
b L @
|8 Tehgw !, )
ey vy 2 A
o oy e ) = 3
% ST S5 W N" , S ™
s [ :
S r7y if N B S
o M\ ' §_ R
L <
17, L
oF we g
&8T5 T g

70



ITponomxenneTadanipi20

Bapuant9 Bapuantl0
@
no | |
= N
& N
=N\
& N HEE
2 R N 1
2 N
g ' , < oz ’
¥ | —
S . =
< :\ g !" .
3 AN mmw LWL
§| = = T | &
S e RE
Sl " “ Has f—.! o
e i\ | ////’ T g g
A Iy < ~
Ta) ? a) §
73 2
w | :‘91" (oY
W m
0% e
BapuanTtl 1 Bapuantl2
< S ' 5%
VA &) < 3 \g
) I 550 TR
i | 3
M O£ 9 " R\ "*§
> . o 0c o 1
M - 3 l ’
Q Q a&{
‘3" ou K o] 11
T3 g1 9
P2 . vEe -
woem] | wmoa ] "
| W l“llql 174!
™~ Y it v O
{ /”‘1 ™~ | :IE M & e j_i_NQu
m! | —a— ‘.1!|! ils -_P ~ 4 " ‘ .
: i 77 et V//ﬁ !
ol ' i !
'S = 58 |
1 il ) —pro
o 07 !
2@ 05 @ '

71



Ta6nmua21-JlaHHbBIE [J151 TIPAKTUYECKOU padOThI

Bapuanrl

S\ 77
N

/]

s

I ]

1. Boimmoanuth nuinneBoe coennuenue D—-8x46x541'0O0CT1139-80*
2. BomoanurbcoequHennemmonkoiil 6x10x350CT23360-78*

Bapuant2

V'

7, 7 y

r//// v 21 @(/
AN

VIS IS | %%

1. Bomoanuts numnenoe coequuenmne b—6x21x25I'0CT1139-80*
2. BomoanurbcoeanHeHnemmoHKon8x7x361'0CT23360-78*

Bapuant3

P35

] s
T \

2 4

1. BbIIOJHHUTL HUINIIEBOE COCTHHEHHNE D—8x32x38FOCT1 139-80*
2. Bomoanurbcoeannenuemmonkoi10x8x25'0CT23360-78*

72



ITponomxkenneradannpi2 1

Bapuant4

g — 1

: i
1. Bommoanutbcoenunennemmonkoiil 0x8x30I'OCT23360-78%
2. BpIogHuTh NUIHIEBoe coennnenue b—6x23x281'0CT1139-80*

g3
|

BapuantS
NN
3

1.BBIOJHUTH mnnuésoe coeIMHEHHe d—8x32x38FOCT1 139-80*
2. BpimosHutbcoeanHeHnemonkon14x9x40I'0C123360-78*

Bapuant6
N N E:/Z
R L
1 I o o [ e
=" ‘ B mzzzz%

_—e,———  ———

1. BemounutbcoeqnuHennenonkoiil4x9x20I'0CT123360-78*
2. BomoJaHuts nuinnesoe coeqnnenne D—6x26x32I'0CT1139-80*

73



ITponomxkenneradanpi2 1

Bapuant?

@_ r«'r«@
\ |
. | _

A ﬁk—\—&\\&

1. Bbmo.JIHnTl;coeunHeHnemHOchoﬁ12X8X36FOCT23360—78*
2. Bobmnmoanurhs nutnnesoe coequnenue d—6x28x361'0OCT1139-80%

Bapuant§

E
IS

1. BomogHuth nummneBoe coequHenne D—6x26x32I'0CT1139-80*
2. BpmoJunutbcoequHeHHemnmonkoii12x8x32I'0CT23360-78*

Bapuant9
A, ==
. NN
I I .7
' ' ‘ S
\ 'l=l \\\\\\\
A g =

| |
B — I

1. BoemogHuts numnnesoe coenunenne d—8x36x42I1'0CT1139-80*
2. BomoanurbcoequHeHnemmoHkoi8x7x20I'0CT23360-78*

74



ITponomxkenneradannpi2 1

Bapuantl0

| oGS
| S //%

| |

; l

1. Bommosmnurbscoeqnuennemmonkoi10x8x30I'0OCT23360-78*

2. Bemmosiauth numnneBoe coennuenne d—6x28x341'0CT1139-80%

Bapuanrl 1
/%A

g4l

A e

e ___]L ______

1. Bomoanutncoequuennemmonkoi12x8x35'0CT23360-78*
2.BoinmoaHuth nutninesoe coequnenne d—8x42x481'0CT1139-80%

Bapuanr2
|
i omm
3| | | g
\‘.g gemme U QV ///
i
L7~

i :
1. Bemmosnurscoennaennemmonkoii10x8x30I'0CT23360—-
78*2.BpInoTHUTH HIIMIeBoe coequnenue d—6x28x34I'0CT1139-80*

75



Ta6nmua22-JlaHHbIE 7151 TPAKTUYECKOU PabOThI

Bapuanrl

Kponwmed

Bapuant?2

Bapuant3

Cmoara

HoBwunuux

76



[Tpomomxenune TadbIUIIHI22

Bapuant? Bapuant8

Koowwmedr

Bapuant9

14

-ﬂ;,)

! Yzonsmux

Bapuanrl2

77



Tabmuia23-/laaHbIe 11 TPAKTHYECKON paboThI

Bapuanrl
i D 65 7
8
6
? 5
A
9
3
M30x1,5
1
2
: M22x2
$ B
Al
2
¥
2 oms. H
A
Y

[THEBMOAIIITAPATKJIATIAHHBIN

HaumenoBanueaeraneit: 1 -mmuHaenpBcoope,2—Kopiryc,3—KoJbi10,4—BTyJIKa,S—
raiika,,6-MaxoBuK,7-raiikaM8mnol OCT5915-70,8—111aii6a8
mol' OCT6402—-70,9-nieapka

78




[TponomxkenueTadmmip23

Bapuant2
A .
5
8
7
: L
12
= = i
| 2
3
. 9
10
S S
B, | 1)
{ G 17 5
- 125 ]

BEHTHUJIB3AIIOPHBIN, IIATIKOBBI

HaunmenoBanueaeraneii: 1 -kopmycuscranm,2—KphIiKka,3—30J0THUK,4—
HNuHACIb ¢ pe3booir M14, 5 — raiika HakuaHas c pe3pOoit M33, 6 —

BTYJIKAa CAJIbHUKOBAs, 7 — miaiba cnenuanbHas, 8 — acoect, 9 — mpokiaaka

napoHuToBasi, | 0—ymnorHennen30aooura, 1 1-mmunekaM 1 0nol" OCT22032—
76(4mT.),12

—rankaM 1 0ol ' OCT5915-70

79




[TponomkenueTadmuip23

155

GV [~ 1O~ (Ul

7

7 &

RN

Bapuant3
OO _ - o000
PO K OO -l 1 RIS
POARK IO A RR XN XIS
oPedet 020 % e e % 'o o 0y0.858 RN
BN ) BSOS XN
bOCOTIIIRLRED ZRIEHRICHANRN
\’0.0‘ 0.0.0..‘0‘0.0.0.0’ Evreemn cmmm—caa o® Q:. o' 0.0‘0 e, o
.90 S0P 0 v v smemsw 7o o, O
2% %% 000
OSSN v v RSOOO
S /. P77
&7 (A
R/ \l/ \ B

WVcssd B
/é "l‘l L B
z
\ /'l ‘. <
l‘ g II(;\—\-\\\.\
AL T %

\
/
%

SRAUIIIN

77

10

[

1/
4
Y

45

A
%

7.
-

AN

N T, . -

’%/}/i

[
7
2

K 8"
55 \s

€
a
S

BEHTUJIL3AIIOPHBIN, VI JIOBOM

HanmenoBanue neraneii:l — MaxoBUK, 2 — KOpIyC U3 JaTyHH, 3 — IUTOK, 4 —
KPBIIIKA, 5 — NIIMUHICTH C pe3b00it M 14, 6 — MoANATHUK , 7 — raiika HaKHUIHAs
c pe3pboit M52, 8 — raiika HakugHas ¢ pe3pOoit M24, 9 — memOpana, 10 —
npyxuHa,l 1 —raiikaM8nol" OCT5915-70,12—mait6a8nol’'OCT 1137178

80




[TponomxenueTadmuib23

Bapuanr4

825

3
§ !
S 5 &
. aA 5 2
em.
8
1/ 225
{
M52%2
iz -
KJIAITAHOBPATHBIN

HaunmenoBanue aeranei:1 — mryuep, 2 — KOPIyC U3 CTAIU C Pe3bOOBBIMU
orBepcTUsAMU M42x2, 3 — 30J0THUK, 4 — KpbIIIKa, 5 — raka HakugHas C
pe3p00itM42x2,6—naTpyOoK,—TPOKIIaIKape3nHOBAS, S—TIPOKIIAIKa

pe3uHOBast, 9—TIpyKHHA

81




[TponomkenueTadmuip23

BapuantS

10 9

170 *
AN~ JWIN g WU

104

BEHTUJIL3AITOPHBIN,ITAITKOBBIN

G1

220

HanmenoBanue geraneii: 1 — MaxoBHK, 2 — KOPITYC CTAJIbHOM, 3 — IINMHUHAECIb, 4 —
30JIOTHHK, 5 — raiika HakuHas ¢ pe3p0oit M36 x1,5, 6 — BTyJka calTbHUKOBasI, 7 —
1maii0a,8—naduskaacOectoBast, 9—1maioa6mol OCT11371-78,10—raiikaM6

nol'OCT5915-70

82




[TponomxenueTadmuip23

Bapuant6

e

()Y

N RS2

N
N

\

//
L2

Yo THIS 2 VITITY,

SR RSN AN

7 i o]
] |
ANKRRNRT AN X

\\\\\\\\\\\\\\
—

A.’/!
—
=

\\\\\\\\\\\\\\\\\
.\\\\\\\\\\\\\\\\\
/

%b

&

X

\\\‘\\\

ANNNNNNNNN

! o’o’o’o’o‘ \\\\ 9

ARRRRRLN
-

Il "‘,7,;;;;;;% G

PN
;-«; l
x "'7///////'55{{5{/_'_‘

®OUJILTPBO3IYIIIHBIN

HaumenoBanue aeraseii: 1 — kopiryc u3 cranu, 2 — Kpsliika ¢ pe3sooit M80x3, 3 —
pykosiTkacpe3r00iM 1 8, 4—mtynepuznarynucpe3p0oitM 14x1,5—
mrytepu3ctanu(21mr. ),6—1maioa, 7-hunbTp,8—mpokiiaakape3nHoBasi(21mrT. ), 9—
npokiaaka pesnHoBas(2mr.) | O—mpoknaaka pe3nHoBas

83




a0mmIp23

[Tponomxenuer

7w

=
)

D e e |

041

9\

O~ s—| N

NN

2

N

NN
R

242

KJIATIAHOBPATHBIN

, 3
K, 6 —

U, 2 — 30JIOTHHK U3 JaTyHU
c pe3rboit M72x4, 5 — marpy6o

OpIyC U3 CTall
TTHas

neranei:1 — k
¢ pe3rooit M50, 4 — raiika Haku

HanmenoBanue
BTYJIKA

, [-TIpyKUHA

IMPOKIAAKaAN3PC3NHbI

84



[TponomkenneTadbmuIB23

Bapuant§

N

A 6
Q ]
Q AT
3 Al 9
Q |
5
' /_
50 !
0 - == S—
A
4
e
KJIATTAHBBIITY CKHOM

HaunmenoBanue neraneii:1 — xopmyc W3 crtayiu, 2 — KpBIIIKa ¢ pe3bOon
M40x1,5,3—knananu3naTyHucpe3b00iMo, 4-raiika crierianbHasl, 5—

PYKOSITKA,6—TpOKJIaKa PE3UHOBAsI, 7 — MPOKJIAJKa PE3UHOBAs, 8 — MPY)KUHA,
9 — mmmmmAaT6X30001"OCT397-79

85




[TponomkenueTadmuip23

Bapuant9

100

O
245

8. 7 ' % i

%

Seypey..., CUN—

o100

KJIATIAHITPE/JOXPAHUTEJIbHBIN

HaumenoBanue neraneit:l — kopnyc u3 cranm, 2 — cemyio, 3 — 30JIOTHHK U3
JaTyHH, 4 — IITOK, 5 — TapeJika NPy>KUHbBI, 6 — BTyJIKa ¢ pe3pboit M24, 7 —
PYKOsITKa,8—IpoKIIaiIkape3nHoBast, 9—1pyxuHa, | O—raitkaM 10nol"OCTS5915—
70(2mrt.),1 1-1mrai6al 0onol'OCT11371-78

86




[TponomkenueTadmuip23

Bapuantl10

7
R

NN

185

KJIATIAHPET'YJINPYEMBIN

HaunmenoBanueaeraneii: 1 -kopnycuscraim,2—Tylep,3—uria peryvpyromas
c pe3pboit M14, 4 — raiika crneuuangbHas, 5 — OpyXuHA, 6 —IIAPHK,7—
raiika HaKujHas ¢ pe3p0oit M26,8—TpokiaaKa pe3nHoBas

87




[TponomkenueTadmuip23

Bapuanrl 1
1
11
/RN
T
2 9
| 5
8
i 7
G1 .
N\ 3
M24
e | 4
: M36x1,5
N\ 10
| 6
BEHTWJIbYTJIOBOU

HaunmenoBanue netaneii:1 — ravika M10 mo I'OCT 5915-70, 2 — mai6a 10 mo
I'OCT 11371-78, 3 — nenbka [1I1 o I'OCT 9993-74, 4 — xopnyc u3 cranu,

5 —mmuHAaens ¢ pe3pboit M24, 6 — mtynep ¢ pe3pboit M36x1,5, 7 — raiika
HaKHJIHas cpe3b0oriM42x2,8—BTynka,9—pykosTka,l 0—npokiaaka

88




[TponomxenueTadmmip23

Bapuantl2
4 13
N\ 5
16 10
1 A
12_ E \
Z| 14 :
9
S i
' 5
S g
AR - =V - \3_ Q
ol g ' \\2_
Qo
¥ e}
A 10
156 |
BEHTWJILYTJIOBOM

HaumenoBanue neranei:1 — xopmyc 4yryHHbIN, 2 — BTyJKa CTajbHas, 3 —
30JIOTHUKOPOH30BBIHN,4—CK00a,5S—ImrHAeIbCpe3p00iM 14,6—Kphiiika, 7

— BTYJIKa HO)KUMHasl, 8 — raiika HakuaHas ¢ pe3booit M60, 9 — npokianka, 10 —
MmaxoBuk 120x14 mo I'OCT5260-75, 11— 6oar M8 o I'OCT 7798-70, 12—
raikaM8 no I'OCT 5919-70, 13-raiika M10 o I'OCT 5915-70, 14—mraii6a 8

nmo I'OCT 11971-78, 15-mait6a 10 mo I'OCT 11971-78, 16-—mneHbKa 110
'0CT9993-74;0,017xr

87



L-MWLE
emy] sy "
nowlodu LT
4 3 - wentey || e,

nm&gm o T T I OO

el B wary

€021 Z0KU

(1:2) sndwawng soHavozhiowsd|)

M4.02.03.03

Pucynok8—IIpumep BbinonHeHus oT4yera

88



NIRHOWOY :
eadeny ) T BT

SOE0Z0hU

9\\§\

89

Pucynok9-IIpumep BbIiosIHEHHS OTUETA

N4.02.03.05




WL-0LN

R1) GOY Q21 e
TR T [l
niswokHauhwl s
(4 3 e psond | gedcey
eadeny (0 TN T (0 G

Qrenmy oo | ey

%0°€0Z0RU

v-v

90

Pucynox10-ITpumep BbIOTHEHUS OTYETA

N402.03.04




HA-MHLE =
A1) 9ONG2)

coeng | uong fewme §
_ aogoQaead e
PF R pedau | gedesy
aNH3HNE307]) o [T TN ) O

goumiy | oM | wny

S0 E0ED hIW

g g
S9% R
| NN
2 ls
L] N T
Rt & s E g
Sla T + S T s |2
- | w =
™ 1S N
K
nyod 7
‘
L $S7%GY
0f 9%

91

Pucynoxk1 11Ipumep BbInonHeHus oT4yera

M4.03.03.06




Wi-0LM b
h1J 9ONg9) ==
T | LAl dunox |
adogy g vog Sl iy
F 5 D v puy wivep o ey
) W)
LOE0E0 hiW _

pe-s&ll 130J
L*QEXZEX9 -]

92

Pucynok12IIpumep BbINOTHEHNS OTYETA

M4.03.03.07




00LLEDED hW

O rOCT 5264-80-T-A3
S
RN %
. g
é | = FOCT 5264-80-Y-A3
= 40 . d& |
§ o o
f2|z| OdosHaveHue HaumeHoBanue | 5| [P
[lemanu
64 MY 03031101 ®naHeu 1
2 MY. 03.03.11.02 Cmodka 1
l6 MY. 03.03.11.03 Mauma 1
MY 03031100
Num Macza Maocwmod
Il:: 3::;: :'K::::mn Mlodn Aomo Dnopu g 11
Mpobep. | Puxdunm
T wonmp. fuem | Mucmod 1
Fxorap | P 3TTMKB -112
moep

Pucynox13—IIpumep BbIOTHEHUS OTYETA

93



VOO0 9Lk A

MH% danfiu

GOEHEORW

—v , ) \

g

o

MY.03.4308.

Pucynok14—IIpumep BbINOTHEHUS OTYETA

94



$50-19 oo sivou| Yl
kgeK§§¥% = e
44 JAU0N P @l
60 90 50 hW :
c9vu A
as ;-EWQEW
af gaaghs alih 7. ZE =t/
z | Qo #
A2 A

494

MY (30809

Pucynox15-IIprmep BbIMOTHEHUS OTYETA

95



B T e & .;-:.-, .., e g gq%ﬂ;.:.
-1y f A A < qupisn S 1 Tl R vt
HO-LY e asmessgrsnrroent—— R

1
= i

I
SERO, ¢

gogIn;|__wany _

| | 1

|- ] shudoy [T
3 i TGhE U0sH NAD0L M DA e
| lm3gN; TR0NT wn : i
RALL ) (RN 3 s _

FEQHO B F——

1
ettt s S & ),

¥
| i
“ Bt
i = / e 5 i i
i - ! ; LA i !
w iy JE I c | B B
m Oh = .uvaﬂ.; Rl S 2 el
ES—— ! e el § o -~ A i
* _ BRI vy Zii Y 12877040
| e | R i N, |
| . F 5 ....N . »I,.‘_ 4 SRR ...w.w..u )

guanty % ‘ . |
jﬂ i »AQJMJV .M . A
Shanas - Iana

5 geca ; .Lw
i oAIDD .l.. e §

o |

e .
ok w7 bt _ i
_ ’ © I MY D4D34 M

s SR s ol M N TRV G )

96

P

Pucynok16—IIpumep BbINOTHEHUS OTYETA



L~ 9KIE

i

IHHBUBUN
WRGRIIIBONBOHL bt

|

3
it

B

|

9] 00ZL0LED hNW

OO | NN

EMOHNGO0

FLOONNDLOFIINT 30neuD050 “Culndeset § tou Anney ¢

WINTEORIOL GNIONHINTL

R F—
X

asi ok

[7F%)

3 wedeuusonsaH] | o)
| B ' i e ore
00ZLOLED hiW .EF T
[ 2% 100 |7L-£666 1101 LU DxwRY b
_W——
Pi-ti8L1 1D0J
[ 610408 8908 g
0L-SI62 L20J
- 640° 8 oxpe ]
FRUREE SRR
¢ »Boxery 902, 0L €0 AW 9] |
¢ —a S0ZVOLED B 9] M
¢ wouug WAL v 7] |
b onGy E0ZLOLED W | 2] |
4 ohuday Z0ZVOVED b 2] o
— | g
b 60090 & epHNLTY  OLZOLED hW | #] P
éﬂfg
wouxdon prwrodogs | 9] 00ZL0LED hW o
o ,

Pucynok17-ITpumep BbIOTHEHUS OTYETA

97



99

LI-MWLLE L7
AL ] goNQa) mhlbbbN .HOE Q@: DUNON - .
f ‘ — . %6
Ll _ a_% aAudoy i lm“dwlv -
———t
LOZL'IOED hiN .mvxm
| 1 ) a la
@ o
Y % i
= - -
rm 74 R
—CN
i 78 -
=
R N 02 _
: °
27 v
B (W
& N __,
44 22 —
e To

M4Y. 03.01.12.01

Pucynok18—IIpumep BbIMOIHEHUS OTYETA

98



E_u,%wos %6-08E 130 € W) —
| weiy| wsy p—
- L BYHTMNVH s
l.maL&t L3500 (v__s<.._ gl oy | wRecy | vyl
VILED RW

[
gt

2

MY. 031114

Pucynok 1 9—1Ipumep BbInoaHEHUS OTYETA.

99



Cnucok aureparypsl A4 BbinogaHeHus CPC

KoBaines,B. A. UnxxenepHas rpaduka [ DIeKTpoHHBIN pecypc]: yueOHoe mocodue
/ B. A. KoBaneB. — DieKTpoH.TeKCTOBbIe AaHHbIe. — HoBocubupck: HoBocubupckuii
FOCY/IapCTBEHHBI YHUBEPCUTET SKOHOMUKHM H ynpaBieHuss«HUHX»,2017. —
279¢c.— 978-5-7014-0802-7.—Pexumaocrtyna:http:// www.iprbookshop.ru/87106.html

Yexmapes, A. A. HaueprarenbHas reoMeTpysi U UepueHHUe: YUeOHUK JJ1s1 BY30B /
A. A. YUekmapes. — 2-e u3j., nepepad. u gomn. — M.: Beicmiee o6pazoBanue, 2009. — 471
c.: wi. — (OcHoBBI HayK). — bubmmorp.: ¢. 465-466. — ISBN 978-5-9692-0332-7; 514 Y-
37

Yexkmapes, A. A. 3a1aun 1 3a1aHuUs 10 MH)KCHEPHOM rpaduke: yueOHoe mocobdue
JJIS1 CTYJIEHTOB TEXHUYECKHUX CTeIMaabHOCTEH By30B / A.A. UekMapes. — 3-¢ u3., cTep.
—M.: Axanemus, 2008. — 128 c. — (Bricmiee mnpodeccuoHampHoe 00pa3oBaHMUE.
Mammunoctpoenue). — bubnuorp.: c. 124. —ISBN 978-5-7695-4765-2; 607.6_4-373

Yexmapes, A. A. NnxenepHas rpaduka: yaeOHUK 11 By30B / A. A. Uekmapes.
— Uzn. 9-e, nepepab. u gon. — M.: Beicmas mkona, 2007. — 382 c.: wi. — (O6mie
TeXHUYECKUE TUCHUIUTNHBI).—bubnuorp. ¢. 370. —IIpenm.ykas.: ¢. 371-377.—ISBN 978-
5-06-00543-2.

KonakoBa, U. II. OcHOBBl OQopMIIEHUS KOHCTPYKTOPCKOW JOKYMEHTAIUH
[DnexkTpoHHBIN pecypc]: yueOHo-meTonuueckoe mocooue / M. I1. Konakona, D. D.
Nctomuna, B. A. benoycoBa. — DeKTpPOH.TEKCTOBbIC JaHHbIe. — ExatepuHOypr:
VYpanbckuii peaepanbubiii ynusepcuret, ObC ACB, 2014. — 76 ¢.— 978-5-7996-1152-
1.

— Pexxum noctyma: http://www.iprbookshop.ru/68451.html
http://www.i-mash.ru/normatdok/gosty/eskd/ -katanor crangaptoB ECK]I.
http://www.propro.ru/graphbook/ - snekTpoHHbIe yueOHbIE TOCOOUS MO Kypcam

«HauepratenpHass reoMeTpusi», «KOHCTpyKTOpcKHME MOKYMEHTHI W TIpaBWIa HUX

BBITTIOJTHEHU S, «FeOMeTpI/I‘-IeCKI/Ie OCHOBELI ITIOCTPOCHU S YCPTECIKA».
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