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MeTtonuueckre peKOMEHIAIMU JUIsl BBITIOJIHEHUSI CaMOCTOSITEIbBHOM paboThI
ctyaentoB no aucuumuimHe OIL.01 MHXXEHEPHAS T'PAOUKA, susromeiics
YacThIO  MpPOrpaMMbl  TOATOTOBKM  CHELUAJIUCTOB  CPEOHEro 3BE€HA IO
cneunasnibHocTH:  23.02.01 Oprasumsanus mnepeBO30K MW yINPaBJIeHHE HA
TpaHcnopre (110 BUAAM)

MeTtonuueckre pEeKOMEHJAUUMU 10 BBIITOJIHEHHIO CaMOCTOSATEIbHON padOThI
aJpeCcOBaHbl CTYJ€HTaM O4YHOM (hOpMBbI OOYUECHHUSI.

Metoauyeckue peKOMEHJAlUM BKJIIOYAIOT B ce0s 1eNb, 3a/Jaud, IepeyeHb
oOpaszoBaTeIbHBIX pe3yabTaToB, 3asaBiacHHbIX PI'OC CIIO, obecrnieueHue 3aHTHS,
KpaTKME  METOJMYECKHE MaTepHuajbl MO TEMe, BOMPOCHI ISl 3aKpEIJICHUS U
WHCTPYKIIUIO TI0 BBIMOJIHECHHWIO, METOJAMKY aHaliu3a pe3ysbTaToB, MOPSII0K
MIPOJICIAHHOM paOOTHI.

OnoOpeHo Ha 3aceJaHUM [UKJIOBOM KOMHUCCHH  00IIenpodecCHuOHANbHBIX,
€CTECTBEHHO- HAYYHBIX M MATEMATHICCKUX TUCIIUILIAH
[IpoToxon Ne 7 ot «19» mas 2023 r.

PaccMmoTtpena Ha 3acenmannu MeToIn4eckoro coBeTa
[IpoTokon Ne§ ot «24» mas 2023 r.

PexomennoBana k yreepxkaeHuro [legarornueckum coBeTom
ITporokos Ne§ ot «25» mas 2023 r.



IosicHuTeNLHAA 3aNIUCKA

CamocrosiTenbHas paboTa CTYIEHTOB IO WHXKEHEPHOU rpaduke sBISETCS

HEOThEMJIEMOM COCTaBHSIIOHIeﬁ mponecca OCBOCHUA IIPOTpaMMBbI O6y‘-ICHI/IH B
CIIO.

[lenpto naHHOW pa3pabOTKM METOAMYECKOTO YyKa3aHUs SBISETCS OKa3aHHE
MOMOIIIA B CaMOCTOSATENIbHON paboTe CTYACHTOB NPH W3YYCHUW TUCIUTIINHBI,
ONPEAECICHUE YPOBHS 3HAHUM W YMEHUU MPU BBINOJIHEHHH CAMOCTOSITEIBbHOU
paboThl, a Tak K€ JaThb CTyJACHTaM 3HaHWS, YMEHUS W HaBBIKH, KOTOPBIC
MOHAMOO0SATCA TEXHUKY JIO0OM CIENUaTbHOCTH JUISl W3JIOKEHUS TEXHUUYECKHX
MBICJIEN C IOMOUIBIO YEPTEkKA, a TAKKE JJIsl IOHUMAHUS 110 YEPTEXKY KOHCTPYKIUN
U3JICIINSL.

CamocrositenbHas pabota cryaeHToB (CPC) — ogHO M3 OCHOBOMOJIAraromux
TpeboBanuii. denepanbHOr0 TOCYIAPCTBEHHOTO OOPa30BATEIBHOIO CTaHAApTa
cpenHero mpodeccuoHaIbHOrO Oo0pa3oBaHMs, IUIAHHpyemas ydeOHas, y4eOHO-
uccienoBareNbckas paboTa CTY/IEHTOB, BBINOJHSEMas BO BHEAYJIUTOPHOE
(aymuTopHOE€) BpeMsl IO 3aJaHUI0 W TPU METOJAUYECKOM PYKOBOJICTBE
IpenojiaBaresis, Ho 0€3 ero HemoCPEACTBEHHOTO YYaCTHSI.

JlaHHBIE METOJIMYECKUE VYKa3aHWs TIOMOTAIOT JIydllleé MOJATOTOBUTHCA K

MPEACTOSIIUM 3aHSITUSIM, 3aKpPENUTh MOJIyYEeHHbIE 3HAHWS W yMeHus. [laHHble
METOJUYECKHE PEKOMEHJAIMU COCTaBJIECHbBI B COOTBETCTBUM C paboueit
nporpammoit  mo  guctumimHe  OIL. 01 «Wmxkenepnass rpadukay, 10
cnermanbHocT OI1.01 Wmkenepnas rpaduka, mo crnemmansHoctd 23.02.01
OpraHuzaiusi IepeBO30K M yIpaBJIeHUE HAa TpaHcHopTe (M0 BUAaM) B paboueit
mporpamMme Kypca npeaycMoTpeHo 46 4acoB Ha CaMOCTOSTENIbHYIO paboTy.

B coctaB mMeTOIMYECKHMX YKa3aHWW BXOAAT paslAeibl: EJb CAMOCTOSTEIbHON
paboThI, IJIaH CAMOCTOSITEIbHON PabOThI, COIEPIKAHNE CAMOCTOSTEIIbHON PabOThI
CTYJCHTOB.

1.Hesab camocTOSATEIbHOM PA0OTHI.

WNnxenepnas rpaguka — nepBasi CTyIeHb, Ha KOTOPOH M3y4arOTCsi OCHOBHbIE
npaBujia BBIMOJHEHUS U OPOPMIIEHUSI KOHCTPYKTOPCKOM JOKYMEHTALIUH.

[IpnoOpeTeHue yCTOMUMBBIX HaBBIKOB B BBIMIOJHEHUU YEPTEXKEH JOCTUTAETCS
B  pE3yJbTare yYCBOCHHMS BCEr0 KOMIUIEKCA TEXHUYECKHX  JUCHHUIUIMH
COOTBETCTBYIOILIETO MPOGUIIS.

N3yuenne wumxkeHepHOW Tpaduku sBiseTcs 0a3od Uil JUCIUTUIMH:
«TexHuueckas MexaHUKa», «MeTpoJorusi, CTaHAApTU3aLUs U CepTUUKALHIY,
JUIs1 KYpPCOBOT'O U TUINIOMHOT'O IIPOEKTUPOBAHUS.

B nponecce 03HakOMIIEHHS! C TEOMETPUYECKUMHU IOCTPOEHUSAMH UCIIOJIB3YIOTCS
3HaHUS U YMEHUS, MOJyYEHHBIE HA YPOKAaX MATEMATUKU IIPU U3yYEHUU OCHOBHBIX
T€OMETPUUECKUX MOHATUH, MPU (POPMUPOBAHUU YMEHUU pabOTaTh C CUCTEMaMU
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS — CBEACHUSA, IIOJIYyYEHHBIE HA YpPOKax
HH(pOpMaTHKH.



Peanuzanus MHOrooOpa3HbIX CBSI3€M MHKEHEPHOU rpauKu C JUCHUIUIMHAMMU:
¢usnka, MaTepuaIoBElCHUE, IICKTPOTEXHUKA U 3JEKTPOHUKA U MPAKTUYECKUM
oOyueHueM MPOBOJIUTCS B paMKaX €IMHON CUCTEMBbI Tpadudeckoro 00pa3oBaHusl.

CBs3b C IPaKTUYECKUM OOYYEHHEM BBIPAKAETCS B MPUMEHEHUH TAKUX OOLIUX
IPUEMOB pabOTHI, KaK YTEHUE UEPTEKEH U CXEM, MU3TOTOBIECHUE U KOHTPOJb IO
HUM W3JEJIMi, WCIOJIb30BAHUE HW3MEPUTEIBbHBIX HWHCTPYMEHTOB B IHPOLECCE
BBITIOJTHEHHSI 3CKH30B M B pad0OTe CO CIPaBOYHBIMH MaTepHallaMd, YTO OCOOEHHO
BaKHO B IPAKTUYECKOM IESATEIBHOCTH Ha IIPOU3BOJICTBE.

B pesynbraTe ocBoeHUs y4eOHOHN TUCHUIUIMHBI 00YYaroUics TOJIKEH

ymemby:

— BBINOJHATh TpaduuecKue N300paKeHHsI TEXHOJIOTUYECKOr0 000pyAOBAHUS U
TEXHOJIOTMYECKHUX CXEM B PYYHON U MAIIMHHOW rpaduke;

— BBINOJHATh KOMIUIEKCHBIE YEPTEXKU T€OMETPUUECKUX TEJI U IMPOEKIUU TOYEK,
JeKalX Ha UX MOBEPXHOCTHU, B PyYHOH U MalTMHHOM rpaduKe;

— BBINOJHATh JCKHU3bl, TEXHUYECKHE PHCYHKHM W YEPTEXKH JAeTalleh, HUX
AJIIEMEHTOB, Y3JI0B B PYYHOM M MAIlIMHHOM Tpaduke;

— 0(hOpMIIATh TEXHOJOTUYECKYI0O M KOHCTPYKTOPCKYIO JOKYMEHTALUI0 B
COOTBETCTBHH C IEVCTBYIOIIEH HOPMATUBHO-TEXHUYECKONU TOKYMEHTAIUEH;

— 4YWUTaTh YEPTEXKHU, TEXHOJIOTMYECKUE CXEMbl, CcHeuu(puKamum ¢ TeX-
HOJIOTMYECKYIO TOKYMEHTALIHIO M0 MPOPUIIIO CHIEUATBHOCTH.

B pe3ynbraTe ocBoeHUs y4eOHOHN TUCHUIUIMHBI 00YYaroIUics TOJIKEH

3Hamb:

— 3aKOHBI, METOJIbI M IPUEMBI IIPOEKIIMOHHOTO YEPUYEHUS;

— KJ1acChl TOYHOCTH M UX 0003HAUEHHUE Ha YepTexax;

— mpaBwia O(OPMIIEHUS M UYTEHUS KOHCTPYKTOPCKOM M TEXHOJOTHYECKOU
JOKYMEHTALUU;

— NpaBWIA BBITOJIHEHMS YEPTEXKEN, TEXHUUECKUX PUCYHKOB, ICKH30B M CXEM,
reOMETPUYECKHE MOCTPOEHUS U IIPaBUIIa BbIYEPUUBAHUS TEXHUUECKUX J€TaeH;

— cHoco0bl rpauYecKOro MPeACTaBICHUs] TEXHOJIOIMYECKOTr0 000pyI0BaHUS U
BBINIOJIHEHHSI TEXHOJIOTMYECKUX CXEM B PYYHOU M MallMHHOU Tpaduke;

— TEXHUKY U IPUHIUITBI HAHECEHUS pa3MEPOB;

— TUIBI ¥ HA3HAUYEHHE CrieUn(PUKaLNA, TpaBuiIa UX YTEHUSI U COCTABIICHHUS;

— TpeOOBaHUS TOCYAApPCTBEHHBIX CTaHIapTOB EauWHOW CHCTEMBI KOH-
cTpykTopckoit nokymeHtanuu (namee — ECK]) m EnunHoil cucrtemsl Tex-
Hojlornyeckou nokymeHTanuu (nanee — ECT/I).

Cornacao ®I'OC CIIO, camocTrosTenbHas paboTa SBISETCS OJHUM M3 BHUIOB
y4eOHBIX 3aHATHH MO0 OCBOCHHIO OCHOBHOU MpodecCruoHaIbHOM 00pa3oBaTeIbHON
IporpaMMbl U UMeeT OO0JIbIIIOE 3HAYEHUE B POPMUPOBAHUH CHEIIUATIUCTA.

Camocmosimenvuas paboma 00y4arouwuxcsa nposooOUmcsi ¢ Yewio:

— CHUCTEMAaTH3allMM M 3aKPEIUIEHUS IOJYYEHHBIX TEOPETHYECKHX 3HaHUU U
IIPAKTUYECKUX YMEHUMU;

— YIIIyOJIeHUs M pacluMpeHus: TEOPETUUECKUX 3HAHUM;

— (GopMHUPOBAaHHA YMEHMH MCIONb30BaTh HOPMATUBHYIO, IIPABOBYIO,
CIIPABOYHYIO JOKYMEHTALUIO U CHIEUUAIBHYIO JINTEPATYypy;



— pa3BUTHUS TO3HABATENIBHBIX CIIOCOOHOCTEW M AKTHBHOCTH OOYYarOIIMXCS:
TBOPYECKOM  WMHULMATUBBI,  CAMOCTOSITEIbBHOCTH,  OTBETCTBEHHOCTH U
OpPraHHW30BaHHOCTH;

—  (opMHUpOBaHMS  CAaMOCTOSITEIPHOCTA  MBIIUICHUS, CIHOCOOHOCTEH K
CaMOpa3BUTHUIO, CAMOCOBEPILICHCTBOBAHHIO M CAaMOpEaIN3alluy;

— Pa3BUTHSA UCCIIEOBATEIBCKUX YMEHUM.

CaMocTosATeNbHYI0O paboTy Ha 3aHATHSAX WHXEHEPHOM Tpadukd MOKHO
pa3eNnuTh Ha AyJUTOPHYIO U BHEAYTUTOPHYIO.

K aynuTopHBIM BHIaM CaMOCTOSITEIBHON paOOThl MOKHO OTHECTH:

— paboTa ¢ y4eOHUKOM;

— pereHne rpaduuecKux 3aaay;

— BBITIOJIHEHUE TIPAKTUYECKUX YIIPAKHEHUH;

— BplUEpUYMBaHUE rpapudeckux padoT;

— pabora B rpaduueckoM peaakrtope, Hanpumep «Kommacy;

— OTBETHI HA TECTHI.

K BHeayauTOpHBIM BUaM paboOThl OTHOCSTCS:

— oopmiieHuE Tpaduyeckux pador;

— U3yUYEHUE OMEPEKAIOIETO MaTepuaa;

— Hanucanue pedepaTos;

— COCTaBJICHHE KPOCCBOP/IOB;

— U3TOTOBJIEHUE T€OMETPUYECKUX TEN, MOJIETICH.

BueaynutopHas camocTosiTenbHass paboOTa  BBINOJHSETCA MO  33JaHMIO
npernoaaBaresis, Ho 6€3 ero HermoCPeJCTBEHHOIO y4acTHsl.

CaMocTosTenbHasE BHEAyAUTOpHAs paboTa BBHIMOIHIETCS OOydYaloLIUMUCA B
cBOOO/IHOE OT OCHOBHBIX 3aHSTUI BPEMs B IPOU3BOJILHOM PEXUME.



Texymuii KOHTPOJIb CAMOCTOSATEILHOM BHEAYTUTOPHONU pAaOOTHI CTYIE€HTOB 10

nporpamMme yu4eOHOW TUCIUATLTAHBI

OIl. 01 NnxenepHas rpaduka s CIIeIUATLHOCTH
23.02.01 Opranuzanus nepeBo30K U yIpaBJIeHHE Ha TpaHCHIOPTE (110 BUJIAM).

46 yacoB
HaumenoBanue Bun pabotsl, 3aganms MeTtoabt 5
pa3znesnoB U TeM KOHTPOJIS E §
£ G g
g -
Pazpenl. I'padmdeckoe odopMileHHE YepTEIKEH 5
Tema 1.1. OcHOBHBIE [TpopaboTKa KOHCTIEKTOB 3aHATHH, YU€OHBIX H3IaHHUN 1 [loaroros | 5
CBCIICHUA 10 | crielUaJIbHOM TEXHUYECKOM iuTepaTypsl. Iloaroroska k Ka K
o(opmIIeHHIO NPAKTHYECKUM 3aHATHAM C UCIOJIb30BAHHEM METOJMYECKUX | TECTHPOB
Heprexen PEKOMEHIAII TPenoaaBaTelis AHUIO
U craue
3alaHui
Paznen 2. MammaHas rpaduka 6
Tema 2.1. [IpopaboTka KOHCIIEKTOB 3aHITHN, YIEOHBIX U3AAHUN 1 6
OOume cBeleHUA O | cienMaIbHOM TEXHUYECKOI uTeparyphl. [ToAroToBKa K
CAITPe— CHCTCME | pakTHYeCKUM 3aHSTHIM
aBTOMATHU3UPOBAHHOTO
IIPOEKTHPOBAHUS
Pazgen 3. Buabl npoetupoBaHys U 3JEMEHThI TEXHUYECKOTO PUCOBAHUS 9
Tema 3.1. MeTos! 1 IIpopaboTka KOHCIIEKTOB 3aHITUH, Y4eOHBIX u3aanuid | [loaroroBka k 9
MPUEMBI U CTIC[MATIbHON TEXHUUECKON JINTEPaTypHlI. TECTHPOBAHHIO
MIPOEKIIIOHHOTO [ToaroroBka K MPakTUYECKUM 3aHATHSIM C U craue
YepueHUs U MCIIOJIb30BaHUEM METOJMUYECKHX PEKOMEH AN 3aJaHui
TEXHUYECKOE npenojaBaress
pHCOBaHHE
Paznen 4 MammHOCTpOUTENBHOE YepUeHne 16
Tema 4.1. MamuHo- [IpopaboTka KOHCIIEKTOB 3aHITHH, Y4eOHBIX u3ganuid | [logroroBka k 16
CTPOUTENBHOE U CTIELIMAJIbHON TeXHUUECKOHN JINTEPaTyphl. KonrtponbHoii
YyepueHue [MoaroroBka K MPakTHYECKUM 3aHITHUSIM U pabote u cnaye
KOHTPOJIBHOM padoTe ¢ UCTIONB30BAHUEM 3aJaHui
METOANYECKHUX PEKOMEHIANHI MpenoiaBaTess
Pazpen 5. YUeprexu u cXeMbl 110 CIENUATBHOCTU 4
Tema 5.1. Yeprexu | [IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHbIX n3manuii | [loaroToBka K 4
CXCMBI 110 U CIICIUATIbHOM TEXHUYECKOH JINTEPaTyPBbI. TECTUPOBAHHIO
CHCIHATRHOCTH [ToaroroBka K MPakTUYECKUM 3aHITUSIM C U craue
MCIIOJIb30BaHUEM METOJMUYECKHX PEKOMEH AN 3aaHui
npenojaBaress
Paznen 6. DneMeHTHI CTPOUTENEHOTO YepUeHUs 4
Tema  6.1.0nementsl | [IpopaboTka KOHCIIEKTOB 3aHATHIA, y4eOHbIX n3nanuii | [IpopaGoTka 4
CTPOUTEIIEHOTO U CHICMATIbHOM TEXHUYECKOH JINTEPaTypBbI. KOHCIIEKTOB
HepHcHHA [ToaroroBka K MPakTUYECKUM 3aHITUSIM C IloaroroBka
UCTIOJIb30BAaHHEM METOJMUECKIX PEKOMEHIAIHA TECTHPOBAHHIO
npenojaBaress U craue
3aJIaHuI

P€3y.HI>TaTI>I KOHTPOJII HCIOJB3YIOTCA AJIsI OLCHKH TCKyHICﬁ YCIIEBACMOCTH
CTYACHTOB



Conep:xanune caMmoCTOSTEIbHON PadoThI

1. M3ydyenue TeopeTndeckoro Kypca

[Ipuctynass K BBINOJHEHUIO CAaMOCTOSITENIBHONM pabOThl 1O  JTUCIUIUIMHE,
CTYACHT JIOJDKHBI HM3yYUTh Y4YEOHYIO IJIUTEpaTypy, METOJUYECKHE YKa3aHUS U
3aJIaHuA JJ1s1 BBINOJHEHUS MHANBUYAJIbHBIX 33 aHHM.

OcHogHble amanst pabomwl ¢ Y4eOHOU TUmepamypot

[Tpuctynaiite K BIyMYMBOH, JETATbHOM, MOCIEIOBATEIBHON MPOPabOTKE KaKI0TO
pazzena.

[TpounTanHblil MaTepuan cieAayeT BOCIPOM3BOAUTH IO mNamsATH. Ecmum mocie
IPOYUTAHHOTO OCTAJIUCh BOIPOCHI, MPOYTHTE MOBTOpPHO. UYwuras, crapaiitecb He
TOJIBKO 3alIOMUHATh COAEpPaHUE M3y4yaeMOro MaTrepuajia, HO U COCTABJIATh KPAaTKUN
KOHCIIEKT, B KOTOPbIII BHOCUTE OCHOBHBIE MIOJIO’KEHUS U3y4aeMOT0 pasiena.

[TporpamMmoii yueOHOM aucuumiuuHbl MHxeHepHas rpaguka» mnpeaycMaTpuUBaeTcs
U3Y4YEHHUE IUPOKO NPUMEHSIEMBIX B TEXHUKE METAJUIOB, CIJIABOB U HEMETAJUINYECKHUX
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB, UX CBOKCTB, CTIOCOOOB 00pa0OTKHU.

[Io ycBOEHHOMY CaMOCTOSITENIBHO MaTe€pUaly CTYJIEHThl OTUYUTHIBAIOTCA MPHU ClAYe
TECTOB TEKYIIET0 KOHTPOJIS, a TAKKE MPU IMTPOMEKYTOUHOM KOHTPOJIE Ha 3K3aMEHE.

2. Conep:kaHue caMOCTOSATEIBHOU pabOThI

Tema 1.1. OOwmwme cBeneHus o rpapuyeckux u3o0paxeHusax. Ilpasuia
opopmieHuss udeprexeid (popmMarel, MacmTaObl, JUHUM uepTexa). OCHOBHBIC
Haanucu. CBeneHHMs O CTaHIAPTHBIX MpudTax, Hauepranue OykB u 1UQDP.
[IpaBuia BbINOJIHEHUS HAANMCEN HA yepTexax. [leneHne OKpyKHOCTH Ha paBHbIC
gactu. ConpskeHre. YKIOH U KOHYCHOCTb. [IpaBuiia HaHeceHHs pa3MepoB

Tema 2.1. OCHOBHBIEC IPUHIUIIBI PAOOTHI IPOTPAMMBI AaBTOMATU3HUPOBAHHOTO
npoektupoBanus (CAIIP). 3nakoMcTBO ¢ nHTEpdenc-IporpaMmmoi.

[TocTtpoenue komiiekcHoro ueprexa B CAIIPe

Tema 3.1. [IpoennpoBanue TOUKH, IPSIMOM, INIOCKOCTH, TEOMETPUUECKUX TEI.

[TocTpoeHne akCOHOMETPUUECKUX MPOEKIUNA TOUKH, MPSIMOM, IIIOCKOCTH U
reOMETPUYECKUX Tell.

KoMIuIekcHbIN 4epTEXK MOJIENIN, YTEHNUE YEPTEKEN.

[IpoenupoBanne MOJIEN.

CeueHune reoMeTpUYECKUX Tell MIOCKOCThIO.

[Iepeceuenne reomerpuueckux Tei. [locTpoeHre KOMIUIEKCHBIX YepTEXKEN
NEPECEKAIOIINXCS TEN.

Ha3naueHue TeXHUYECKOTO PUCYHKA.

TexHu4ecKnue pUCYHKH TUIOCKUX (QUTYP U TEOMETPUUECKUX TEIl

Tema 4.1. Buabl ceueHuit U pa3pe3oB.

Hasnauenue, nzobpaxxkenne u 0003Ha4CHUE PE3hOBI.

Bunapl 1 TAIIBL pe3b0.

TexHuueckue TpeOOBaHUS K UepTEKaM U 3CKU3aM JeTajlei.

Ha3nauenue pabouero yepreka v 3CKH3a JAE€TaM, 3TAMbl UX BHIMOTHEHUS.

Bunpel coenuHeHn.

N3o0pakeHne pe3r0OBBIX COSTUHECHUI.

UYepTtex ob1iero Buaa.



COopouHblii yepTex, ero Ha3HaueHue. [locnenoBaTeIbHOCTh BHIMOTHEHUS
cOOpPOYHOTO YepTexKa.

[Topsimox cocTaBieHus crienupUKAIIHA.

Hasznauenne wu comepkanue cOopouHoro ueprexa. llopsmok — uTeHUsS
cOopouHOro yeprexa. JleranupoBanue cOOPOYHOro yepTexa

Tema 5.1.

Buset v T cXeM. Y clloBHBIE Tpaduueckrne 0003HAYCHUS IJIEMEHTOB CXEM.
[lepeueHb 2EMEHTOB.

[IpaBuna BeIMOTHEHUS, OPOPMIICHUS U YTCHHS CXEM.

Tema 6.1.

UepTeku 3aHAN U COOPYKEHUH, X YTeHHE U BhinojHeHne no CHull.

VYcnoBHbIe 0003HAUECHHS SJIEMEHTOB IJIaHA.

UreHne apXUTEKTYPHO-CTPOUTEIIBHBIX YEPTEKEN.

3.Kputepun oueHKu:

OueHka Kpurepuu ouenku

«5» - OTIANYHO IIpaBunsHOE IIOJIHOE, [I0CJIE0BATENBHOE
MepeUUCIICHUE ACHCTBUI

«4» - xopo1io IIpaBUBEHOE HENOJIHOE NTEPEUHCIEHUE ACHCTBUI
«3» - YIOBIETBOPUTEIHHO Hapyenue nociie1oBaTenbHOCTH ACUCTBUI
«2» - HEYAOBIETBOPUTEIBHO HenpauisHO BEIOpaHb! 1eHCTBUS

4.IloaroroBKa K NPAKTHYECKUM 3aAHATHSM.

K Bugam caMocTosITeIbHOH pabOThl OTHOCATCSA: MOJATOTOBKA K MPAKTHUYECKUM
paboTam, X 3aluTe.

/N TOArOTOBKM K TPAKTUYECKUM 3aHATHSIM PEKOMEHIYETCS HCIOJIb30BATh
yueOHOEe MOocoOHe; KOHTPOJIbHBIE BOMNPOCHI, MPEACTABICHHBIE B 3TOM K€ y4eOHOM
oCcoOuHU.

Ha sTane nmoAroToBKH K BBHINOJHEHHUIO MPAKTHUECKUX pabOT CTYAEHTHI, paboTas ¢
JUTEPaTypO, JOIHKHBI IPOAHAIM3UPOBATh LIETU U COAepKaHHUe MPEACTOSIIeH paboTh
Y COCTaBUThH IUIaH BBIMOJIHEHUS IPEACTOSIIEH padoThI.

[Ipexxne Bcero, mepen CTYAECHTOM, BBIMOJHSIONIMM MPaKTHYECKHE PabOThl, CTOUT
3aJja4a MPUOOPETEHUsI COBOKYITHOCTH 3HAHUN, YMEHUN U HABBIKOB.

BaxueiimM 3TamoM 1000M NEATENTBHOCTH CTYJCHTOB B Y4eOHOM TpoIiecce,
SBJISIETCS IOJATOTOBUTENBHBIN ATall, BKIIIOUAIOIINMA B ceOs:

- YACHEHHE IIOCTAHOBKM 33Ja4yd, O3HAKOMJICHHME C LEISIMH, COJEPXKAHUEM U
CpelICTBaMH MPEJCTOSIIEH pabOThI;

- HaXO0XJICHHE TEOPETUUYECKOTO 0OOCHOBAHHUS, B3aUMOCBS3€H U 3aKOHOMEPHOCTEH,
KOTOpBIE JIEKAT B OCHOBE padOTHI;

- COCTaBJIEHHUE TUTaHa pabOThI;

- IPOTrHO3UPOBAHUE PE3YJIHTATOB.

[Tpumepsl 3amaHuil A7 CaMOCTOSITENBHOW PabOThl MO MPAKTHUYECKUM 3aHITHIM
IIPUBEIECHBI HUXKE.



Tema 1.1. OcHoBHBIE cBeJleHHs 10 0(DOPMJICHHIO YepTeKeil

[Ipaktuueckoe 3ansatre. OTpaboTKa MPAKTHUYECKUX HABBIKOB BhIUYEPUUBAHUS
JIMHUMN YEPTEeXKa.

Llenp 3ansaTus:

- HAYYUTb BBIMOJHSITH OCHOBHBIC JINHUM.

- ONPEJETUTh Ha3HAYCHUE JIMHUI U UX HAaYepTaHHUE.

- HAYYHTh BBITTOJHATH HAJITUCH YEPTEKHBIM IIpU(PTOM

- Macmra6st 'OCT 2.302-68*

Kparkue TeopeTndyeckne CBEICHUs

Bce deprexu 10MKHBI BBIIOJIHATHCSA B COOTBETCTBUU CO CTaHIapTaMu EnnHoun
CUCTEMBI KOHCTPYKTOPCKON TOKYMEHTAIlMU, OTIMYAThCS YETKUM U aKKypaTHBIM
oopMIIeHHEM.

Ueprexku ©  Apyrue KOHCTPYKTOPCKHE JIOKYMEHTBI BCEX OTpacliieu
MPOMBIIUIEHHOCTY M CTPOUTENLCTBA JOJDKHBI  BBIMOJHATHCA HAa JIUCTaX
OTpeNeJICHHBIX CTaHIapTHBIX paszMepoB ¢opmaroB nmo ['OCT 2.301 — 68.
dopmaThl JUCTOB OMPEACISAIOTCS pa3MEepaMu BHEIIHEW paMKH, BBIOJIHIEMO
CIUIOITHOM TOHKOM JIMHUEM.

ToHkMe JIMHUU PEKOMEHIyeTCs BRIMOJIHATH KapanaamoM T (H), tuaun o6BoKH
— kapangamom TM (HB). Pexomenayercs cHayana BBIIOJHEHUE BCETO YEPTEXKA B
TOHKMX JIMHUSIX, MPOCTABIICHHE Pa3MEpPOB, 3aMOJHEHHE OCHOBHOW HAAMUCU U
TOJIBKO ITOTOM — OOBOJIKA YepTexka.

JIuctel 0OPMIISIFOT paMKOW ¥ OCHOBHOM HaANMUCHIO. B COOTBETCTBUU C, paMKa
MIPOBOJUTCS HA paccTosTHUH 20 MM OT JIEBOM rpaHUIlbl popMara U S MM — OT Tpex
JIPYTUX CTOPOH.

['padprueckue paboOThI BHIMOMHAIOTCS Ha JucTax ¢opmara A3 (pazmep 297x420)
1 0()OPMIISIIOTCS B COOTBETCTBHH C TpeboBaHusIMHU cTanaapToB ECKJI

I'OCT 2.301-68* ycranaBnuBaeT MATh OCHOBHBIX (POPMATOB I YEPTEXKEH

U JApYyrux KOHCTpyKTOpckmid nokyMmeHToB: AO, Al, A2, A3, A4. Ilmomans
dopmara A0 pasra ~1 M°. JIpyrue ocHOBHbIE (OPMATBI MOTYT OBITH ITONYYEHBI
nocyenoBaTeabHbIM JeneHruemM gopmara AQ) Ha ABe paBHbIE YacTH MApaJUICIbHO
MEHBIIIEH CTOPOHE COOTBETCTBYIOIIETO (opmara. Pa3mepsl CTOpPOH OCHOBHBIX
dhopmaToB NpUBEICHBI B TabHIIE 1.

Tabnuua 1 — Pazmepst popmaTon

O6o3Hauenne Gopmara Pasmepsl cTopoH gopmaTa, MM
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297




Ha uepTexxu HaHOCHTCS paMKa (0OpaMIISIOIIast IMHUS ), KOTOPYIO MPOBOJSAT
CIUIOLIHOM TOJICTOM OCHOBHOW JuHUEN. OOpaMIIArONIast TMHUSA TPOBOIUTCS BJIOJIb
JIEBO# CTOpPOHBI (hopMaTa Ha paccTosTHUU 20 MM OT BHEIIIHEH paMKH (IT0JI€ TSt
NOJIIIMBKH), a BIOJb OCTAJIbHBIX CTOPOH — HAa PACCTOSIHUM SMM. (PUCYHOK 1)

1470
R T}
470 1470
——7 I |
IL— |
[ OpUBOHIMBESTbHO 0 BepmukarisHo
20 pacrionoxeHHbLi PaCroNOKeHHbLI ®opvam A4
Ghopvem Qropvem
QrHogHas1 Hadmuch
* 95 185 QrHogHas1 Hadmuch
BHeuHsist pavka A
0 pa QrHogHas1 Hadnuch
56185

Pucynox 1 — Odpopmienne popmara

CDopMaT A4 PacojIaracTcCs TOJIbKO BCPTUKAJIBHO. OcTanbHbIC OCHOBHBIC (1)OpMaTI>I
MOJKHO paciojaratb 1 BCPTUKAJIbHO, U TOPHU30HTAJIBHO.

JIuanu (I'OCT 2.303 — 68%)

I'OCT 2.303 - 68* ycraHaBiIMBaeT HAYEPTAHHUS U OCHOBHBIE Ha3HAUYCHMUS
JUHUN Ha 4YepTekax BCEX OTpacied MNPOMBIIUIEHHOCTH U CTPOUTEIhCTBA
(Tabnuial)

ToJmuHa CIUIONTHOM TOJICTOM OCHOBHOM JMHMHM S J0JkHA ObITH 0,5...1.4
MM, B 3aBUCUMOCTH OT BEJIUYHMHBI M CJIOKHOCTH H300paKEHHs, a TaKXKe OT
dbopmata yeprtexa. BriOpaHHbIE TONMWHBI JTUHUN JOKHBI OBITH OJMHAKOBBIMH
JUISL BCeX M300pakeHUi Ha TaHHOM YepTexKe.

[Ipy BbIMOIHEHMH Y4YEOHBIX UepTeXKEeW Hag0 YUYUTHIBaTh, 4YTO OT
IPABWJIBHOTO MPUMEHEHMsI JIUHUA MO UX Ha3HAYEHMIO, MIPABUIIBHOTO BBIOOpa HX
TOJIIINH, KAY€CTBEHHOTO BHITIOJHEHUS IITPUXOBBIX U IITPUXITYHKTUPHBIX JTUHUH B
00J1b111011 Mepe 3aBUCUT YI0OCTBO MOJIb30BAHUS YEPTEIKOM.

HTpuxu MWTPUXTYHKTUPHOW JIMHUU JOJDKHBI OBITH OJMHAKOBOW JITMHBI.
OAMHAKOBBIMU ~ OCTaBJSIIOT M NPOMEXYTKH Mexay wmrpuxamu. Lrpux—
NYHKTHPHBIE JUHUHM 3aKaHYMBAIOT INTpUXaMu. LIEHTp OKpY>XHOCTH BO BCexX
Cllydasix OIpe/eliaeTcs nepeceyeHueM MTPUXOB.

Tabnuna 2 — JIlunum yeprexa

HanmenoBanune n TommuHa THHUH OcHOBHOE
Ne HayepTaHue 10 OTHOIIICHUIO K Ha3HAUYCHHUE
OCHOBHOU JIMHUH
1 CrutonrHas ToJICTasi OCHOBHAA (B JluHanYM BUAMMOTO KOHTYPA;
JTATbHEUIIIEM OCHOBHA) S(0,5...1,4) JIMHUY NIEPEX0a BUIUMBIC;
JUHUHM KOHTYypa ceueHUs (BBHIHECEHHOTO U




BXOJISIIIIETO B COCTAB pa3pesa)

CrnnourHasi TOHKas S/3...5/2 JIuHuu KOHTypa HAJIOKEHHOTO CEUEHUS;
(0,4...0,7) JUHUHN pa3MEpHBIC, BBIHOCHEIE;
JIMHUY IITPUXOBKH;
JIMHUU-BBIHOCKH, TTOJIKU JINHUH BBIHOCOK;
JIMHUY TIEPEX0a BOOOpaskacMble;
JVHUU A7 U300pa)KeHus. IOrpaHUYHBIX
netainelt (00cTaHOBKA);
JIMHUY OTPaHWYEHUS BHIHOCHBIX 3JIEMEHTOB.
CrutoniHasi BOIHHUCTAs S/3...8/2 JInaun oOpbIBa;
\/\/ JIMHUY pa3sTpaHudeHus BUJa U pa3pesa.
IrpuxoBas S/3...8/2 JluHuu HEBUAMMOTO KOHTYPA;
2,8 JTUHAH TIEPEX0/1a HEBUIUMOTO KOHTYpA.
17”2
HITpuxnyHKTHpHAs TOHKas S/3...S/2 JIuHuu oceBble U LEHTPOBEIE;
L 5,30 JUHUHA  CEYEHUHl, ABJAIOIIMECS  OCAMHU
[ ] CUMMETPUU  JUIS  HAJIOKCHHBIX WU
35 BBIHECEHHBIX CEYCHHUH.
19
PazoMmkHyTas S...1,5S Jluauu ceuenus
8,20
ITpuxmyHKTUpHAs TOHKas ¢ JIunum cruba Ha pa3BepTKax;
JIBYMSI TOUKaMH S/3...S/2 JIUHHUM IS W300pakeHUs 4acTed M3Aeauil B
5,,30 KpaitHuX WIH MIPOMEKYTOUHBIX
MIOJIOKECHHUSAX;
T T TUHAA  JUI1  W300paXeHUs  Pa3BepTKH,
4,6 COBMEIIEHHOM C BUIIOM.
CrutonHasi ToHKas ¢ m3nomMamu | S/3...S/2 JnHHBIE TMHUN OOpBIBA
N—AN—AN—
I TpuxmyHKTHpHAS S/2...2/38 Jluann,  oOo3HAYaOImME  TOBEPXHOCTH,
YTOJILICHHAs MoJyIeXKaIme TepMooOpaboTKke WIH
L 3,8 MOKPBITHIO;
| | JUHUW  JUI1  W300pPKEHHUS  DIIEMEHTOB,
34 PaCcTIONIOKEHHBIX nepes CeKymei
1)

IIJIOCKOCTBIO («HaJ'IO)KCHHaSI HpOCKLII/IH»)




A A JluHuu wpuxoeku  JTuHuL 8UGUMO20 KOHITYpa

ﬁ g /»%
JluHus JluHus ceverus
pasepaHUNEHUs / \7’7 ~ \/
8uda u paspesa cNC
Jlunus

HEBUOUMO2O, |
KOHypa

Qresast U UeHMpogast JTUHUL

A

Pucynox 2 - [Ipumep npuMeHeHus pa3IunyHbIX TUIIOB JIMHUM

[Ipaktrueckoe 3aHsTre. BoinoaHeHNe HAANMKUCEH YePTEKHBIM HIPUPTOM.

Bce Hagnucu Ha uyeprexax BBINOJHAIOT OT pyku mpudrtom no 'OCT 2.304-

M pudTs! paznuyaroT N0 TUIAM U pa3MepaM.
Pasmep mpudra h omnpenensercs BBICOTONM MNPOMUCHBIX (3arjlaBHbIX) OYKB B
MUJUIIMETPAX, HM3MEPSEMOM  MEPIEHIUKYISIPHO K  OCHOBAaHUIO  CTPOKH.
VYcra"oBneHsl caeayomnme pasmepsl mpudra: (1,8); 2,5; 3,5; 5; 7; 10; 14; 20; 28;
40. [Tpumenenue mpudTta pazmepom 1,8 HE peKOMEHTYETCH.

CrangapToM ycTaHOBIIEHBI ABa Tuna mpudra: A u b. Tun mpudra onpenensier
KpPaTHOCTh TOJIIHUHBI diuHun OYKB pasmepy mpudra: mis tuna A:d=(1/14)h, nns
tuna b:d=(1/10)h. UlpudTel MOryT OBITH BBIIIOJHEHBl 0€3 HAKJIOHA WIA C
HAKJIOHOM OKOJIO 75 rpalyCoB K OCHOBaHHUIO CTPOKH.

IHapamerpsl mpudgra
Tommuua muaun mpudTa d ompenensercs B 3aBHCHMOCTH OT THIA W BBICOTHI
mpudra.

[[lupyna g OyKBBI oOMpenenseTcs MO OTHOIICHWIO K pasMmepy mpudra h,
Harpumep: g=(6/10)h, wnau MO OTHOIICHWIO K TOJIWHE JUHUM pudTa d,
Hampumep: g=6d. Ilpudprer B T'OCT 2.304 — 81* BBIIOAHEHBI 10O
BCIIOMOTATENILHON CeTKe, O0Opa30BaHHOW BCIIOMOTATEIbHBIMH JIUHUSMU, B
KOTOpYI0 BHOHCHIBatOTCA OykBbl. [llar BcmomoraTenbHBIX JIMHHM  CETKH
OTIpEJIEISIETCS B 3aBUCUMOCTH OT TOJIIIUHBI JIMHUH mipudTa d.

[Tapametps! mpudToB tumna b (o pasmepa 20) mpuBeaeHb! B Ta0MIIE 3

Tab6nuua 3 — [Napamerps! mpudToB Tuna b

[NapameTps! mpudra

TCIIbHBIU
pasmep

Pa3mepsl, MM

00603-
Haue-
HUE
OTtHOCH-

Pazmep mpudra- | | | | | |




BBICOTA h 10/10A 2,5 |35 5 7 10 14 20

MIPOTUCHBIX
OyKB

BricoTa CTPOYHBIX

OykB 7/10h 1,8 |25 3,5 5 7 10 14

PaccrosHue — Mexnay

OykBamu 2/10h 0,5 |07 1,0 1,4 2,0 2,8 4,0

MunuManbpHBIA — IIar

CTPOK 17/10h 43 16,0 8,5 12,0 17,0 24,0 | 34,0

MuHuMaabHOE

paccTosHue MEXITY 6/10h 1,5 | 2,1 3,0 4.2 6,0 8,4 12,0

CIIOBaMH

Tomnmuua JIMHUN

mpudTa 1/10A 0,2 (035 |05 0,7 1,0 1,4 2,0

5

IIlvprHa DPONUCHBIX:

oyks: I',E,3,C;

A, JIM, X, 11,bLIO; 5/10h 1,3 | 1,8 2,5 3,5 5,0 7,0 10

K, I1,b; 7/10h 1,8 |25 3,5 5 7 10 14

1,

b,B,1.K,JLH,O,ILP.T, 8/10h 2 2,8 4 5,6 8 11,2 | 16

V.4,b.5.4 9/10h 22 |32 4.5 6,3 9 12,6 | 18

upuaa  CTPOYHBIX 6/10h 1,5 | 2,1 3 4.2 6 8,4 12

OyKB:

3,C

a,M,11,b,bL, 10

K, T., 1 4/10h 1 1,4 2 2,8 4 5,6 8

i1} 6/10h 1,5 | 2,1 3 4.2 6 8,4 12

0.B.T,J1,€,1.K,JI,H,0,ILD, 7/10h 1,8 | 2,5 3,5 5 7 10 14

Y,X,4,b,9,5 8/10A 2 2.8 4 5,6 8 11,2 | 16
5/10h 1,3 | 1,8 2,5 3,5 5 7 10

MupuHa nudp:

1 3/10h 0,7 | 1,1 1,5 2,1 3 4.2 6
4 6/10h 1,5 | 2,1 3 4.2 6 8,4 12
2,3,5,6,7,8,9,0 5/10h 1,3 | 1,8 2,5 3,5 5 7 10

Hakiion OykB K OCHOBaHUIO CTPOKU paBeH 75°. COOTHOIICHUSI MEXIY BBICOTOM
(pa3mepom mpudTa) Bce pazMepbl OyKB MPOMOPIIMOHANIbHBI BennuuHe 1/7h.

3,
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I'padpuueckoe 3axanue.

1.JTunum u mpudTh

- 1-s1 ctpoka (bpsackuit dunuan III'YIIC — mpudt Ne 10)
- 2-5 cTpoKa (Ha3BaHHE CIEIUATBHOCTH - IPUGT Ne 7)

2. Jluaum yeprexa




OcnoBHas Haamucs (I'OCT 2.104 - 2006)

Kaxxapiit uepTex M0KeH UMETh OCHOBHYIO HAJIIUCh, KOTOpasi pacrojaraercs B
IIpaBOM HI)KHEM YIIIy 4yepTeka: Ha gopmare A4 BIOJIb KOPOTKOM CTOPOHBI, a Ha
dbopmarax Oosbiie A4 MOKET pacronarathCs Kak BJIOJIb JJIMHHON CTOPOHBI, TaK
BJI0JTb KOPOTKO#M CTOPOHBI (hopmara.

['OCT 2.104-2006 ycranaBnuBaeT (HopMy, pa3sMepbl, MOPSAOK 3arOTHEHHS
OCHOBHBIX HAJNUCEH M JOMOJHUTENBHBIX Tpad K HUM B KOHCTPYKTOPCKHX
JIOKyMEHTAaX:

Ha yepTekax u cxemax — popma 1 (pucyHOK 2);

NEPBBIN JIUCT JIsI TEKCTOBBIX IOKYMEHTaX M crienudukanuu — gopma 2

7 0 23 15 10
@ 15 7 18
llucm |Nedokywerma__| lloonucs_| Jlamd) MTZT— -Mﬁg)ﬁ— M&;:;Uﬂi
a2 o @) ©Q | () Y (
T.KOHMp. Jluem (1) Jlucmog (12)
ke HKOHgap, K] 2 0 (7)
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Pucynok 3 — OcHOBHasi HaJIUCh JI YEPTEKEN U CXEM

B y4eOHbIX 3aBeleHUSX 3alOJHSIOT cienytoue rpadsl (rpagpl 0003HAYEHBI
YUCJIaMU B CKOOKaX):
rpada 1 — HauMeHOBaHUE W3/eNusl, N300paKEHHOr0 Ha yepTexe. BHavane nuiryt
UMs CYIIECTBUTENBHOE, 3aTEM OIPEIEIICHNUS;
rpada 2 —o6o3HaueHue (Homep) yeptexka mo 'OCT 2.201-80;
rpada 4 — nurepa, MPUCBOEHHAS AOKYMEHTY (nuTepa «¥Y» — s y4eOHBIX
yepTexen);
rpada 5 — macca u3zenus B KuiorpaMmmax;
rpada 6 — macmTab n300paKeHus;
rpada 7 — HAMMEHOBAaHKE TPYIIHI y4eOHOTO 3aBE/ICHNUS,
rpada 8 — pamunnm cTyiIeHTa U IPEno1aBaTeis;
rpada 9 — noanucH cTyeHTa U MpenoiaBarTes;
rpada 10 — gaTa moanucaHus 4YepTexa;
rpada 11 — nopsiAKOBBIN HOMED JIUCTA;
rpada 12 - ob11iee KOJIMYECTBO JTUCTOB TOKYMEHTA.
B rpade c pazmepamu 14x70 3anuchIBalOT TO k€ 0003HAYEHHUE YepTeKa, YTO U B
rpade 2, TOAbKO moBepHyToe Ha 180° 1 ropu3OHTaIBHBIX (POpMATOB U
dbopmatoB A4, u Ha 90° 115 BEepTUKAIBHBIX (DOPMATOB.

[Topsinok BeIMONHEHUS PaOOTHI:
3ananue BhINONHAETCS HA popmaTe A3



Heo6xomuMo rpaMOTHO CKOMIIOHOBATh JIUCT, PACHOJIOKHUB H300paKEHUE U
HAJMUCU TaKuM 00pa3oM, 4yTOOBI KaXKaasl MOJOBHHA TOJISI YepTeka OblIa 3aHsATa
PaBHOMEPHO.

BrimotHe e paboTHI clielyeT HAYMHATh C Pa3METKH JINCTA Ha OJTHOM MOJIOBUHE
pa3MECTHUTh JIUHUH, HA APYTOH MPUQTHL.

Jlnann 1 mpu@TH TOMKHBI COOTBETCTBOBaTh TpeboBanusiM ECK/]

1 CornacHo cxeme pachoJIOXKEHUsI HAAMUCEN HA TUTYJIBHOM JIUCT€ MPOBECTU
BCIIOMOTATENbHbIC JTUHUU JIJIs HUKHUX OCHOBAHHUM CTPOK.

2 Onpenenutb OCHOBHBIE pa3Mepbl OYKB, pacCTOSIHUE MEXAy OyKBaMH H
CJIOBaMH JIJIsl COOTBETCTBYIOMIETO mpudTa /{15 obnerdenrs mocTpoeHusi, pOBHOTO,
YETKOTO W AaKKypaTHOTO HamMCaHWs IpudTa BBIOJHIECTCS BCIIOMOTATEIbHAS
CETKa CIUIOIIHBIMA TOHKHUMHM JIMHUSIMHM, OTPAHUYMBAIOUIMMH BBICOTY U IIUPUHY
OoykB Ilpu moctpoeHuu mpudra 1Mo BCIOMOTaTeIbHON CETKE CIEAyeT YYHUTHIBAThH
pasHyro mupuHy OykB. HeoOxogmmo Takke MOMHUTH, YTO PACCTOSHHE MEXKTY
oykBamu PA, I'A, PJI, I'JI, ®A ymenbmiaercs go pasmepa 0,1h.

KOHTpOJBHBIE BOIPOCHI

Kakune nMHUM NpUMEHSIIOTCS Ha YepTexax?

Hasnauenne nmunwmii?

Kakue macmtaObl Bbl 3HaeTe?

Ckoubko nucToB popmara A4 coaepxkurcs B tucte popmata 417
Uem onpenensieTcst pazmep mpudra?

Kakoro mHauepTranus u Kakou TOJIIIUHBI TIPOBOJASAT JIMHUU OCEBBIE,?

AN

[IpakTueckoe 3aHsATHE. BhluepunBaHUE KOHTypa AETAIH.

Lenp 3anHaTusa: HayunThCs HAHOCHTH pa3Mepbl HA YEPTEkKAX, BBINOJIHATH
OCHOBHBIE TE€OMETPUUYECKUE IOCTPOEHUS, BIIAJIETh PALMOHAIBHBIMU IPUEMAMHU
Ha4YepTaHUs U OOBOJKY JIMHUM.

IHopsiaok BbINOJIHEHUS PadOTHI:

3amanue BoINIONHSETCS Ha popmare A3, B macmirade 1:1

HeoOxoaumMo rpamMOTHO CKOMIIOHOBAaTh JIUCT, PACIOJIOKUB H300paKeHUE U
HAJIITUCU TaKUM 00pa3oM, 4ToObI ObLTO 3aHITO 75% MO YepTexa.
BrimmonHenne paOoThl cienyeT HauyWHAaTh C Pa3METKH JIUCTA W BbIYEPUYMBAHUS
OCEBBIX TMHUI. BcromoraTtenbHbie THHUM U JIEMEHTHI U SJIEMEHTHI BBITIOTHSIFOTCS
TOHKUMHM JIUHUSAMHU, TBepAbIM Kapannamom (T, H)
OceBble JIMHUK BBIMOJHAIOTCS B COOTBETCTBUM C TpeboBanusimu ECK/ wu
SBIISIIOTCS 0a30BBIMHU JJII OMpPENETICHHs TOJOKEHUS IPYTUX JIHHHMA, KOHTYpPOB
JIETaIN Ha YEPTEKe.
OceBble TUHUHU HE YIASIOTCS, MOC/I€ BHIMOJHEHUS 3aaHUsl.
- TIpU TOCTPOCHHWHM dYepTexa netanu 2 TpeOyeTcs yMeHHE BBIYCpUHBATH
COTIPSIKCHHUS
- TOCTPOCHHME YKJIOHA. YKJIOH BBIPAXKAETCS OTHOIIEHUEM JIBYX KaTeTOB
(ornomenuem kateta BC k katety AC)



Kparkue TeopeTnyeckue CBeIeHNs

ConpskeHrEM Ha3bIBAETCS MIJIaBHBIN MEPEX0.l OT OJHOM JIMHUU K IPYTOM.

Ponp mnnaBHBIX IIEPEXONOB B OUYEPTAHMUSIX PA3NIMYHBIX M3AEIHA TEXHHUKH
orpoMHa. Mx o00ycnaBiauBalOT TpeOOBaHUS MPOYHOCTH, TUAPOAIPOIUHAMUKH,
IIPOMBIIIJICHHON 3CTETUKH, TEXHOJIOTUU. Yalie BCEero ConpsuKeHUs: OCYIECTBIIOT
C IOMOIIBIO TyTH OKPYKHOCTH.

N3 Bcero MHorooOpasusi CONpPSDKEHUH pa3IUYHBIX JIMHUH pPaccCMOTPUM
HauboJee pacpoOCTpaHEHHbIE:

- CONIPSDKECHUE JIBYX NPAMBIX JIMHUM.

- CONIPSDKCHUE MPAMOM JIMHUU U OKPY>KHOCTH.

- CONIPSKEHUE IBYX OKPYKHOCTEM.

Jlyru  OKpy»KHOCTEH, IpPHU IIOMOLIM KOTOPBIX BBIIOJIHAECTCS COIPSIKEHUE,

Ha3bIBAIOT yI'aMU COIIPSIKEHHUS.
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PucyHok 4- DTanbl NOCTPOEHHUS CONPSKEHUS TPSMOTIO yriia

Pucynok 5 - CompsixkeHHe OCTpPOro u TYMHoro yrioB



B) CMEIIIAHHOE COTPSIKEHUE

Pucynok 6 - [locTpoeHue conpsiKeHus IByX AYyT

VYKIIOH — 3TO TaHI€HC yIJIa HAKJIOHA OJHOW MPSIMOU K APYTOM.
Bo3bmeM mpou3BoOJIbHBIN MacIITaOHbIN 0Tpe30k (a). IlocTporM MmpsMOYronbHBIN
TPEYTOJIbHUK

Pucynok - 7

i=tga = 48 =15:75=20%
BC



Ha yeprexe yKJIOH 3a/1al0T WM B MPOLIEHTAX WM OTHOIIEHUEM YHcell. YKIOH 1:5
O3HAuYaeT, YTO HA MATh €IUHUI] JUIMHBI Mbl UMEEM OJHY €IMHHUIY BBICOTHI. T.e.
npsmast AC umeet ykiioH k BC 20% nu 1:5.

Ha ueprexxax ykJIOHbI 0003HAUaKOTCS CHEHHATBHBIM 3HaKoM, cM. ['OCT
2.304-81. Octpplii yroa 3HaKa YKJIOHAa JOJDKEH OBITh HANpaBlIeH B CTOPOHY
CHW)KEHUS BBICOTHI, OJJHA CTOPOHA YIJIa MapajliebHa MOJIKE JIMHUN-BBIHOCKH.

. 10% —1:12

Pucynoxk - 8 Pucynok — 9

VYKJIOH UCHOdB3yeTCs, HAPUMED, MPU U3TOTOBIECHUHU (HACOHHOIO MpPOKaTa:
IIBEJIEPOB, IBYTaBPOB, TABPOBBIX NpOdUIIEH U T.1.

Hanecenue pasmepos. ['oct 2.307-68
JI1st HaHECEHUS pa3MEPOB MMPUMEHSIOTCSI pa3MEpPHBIC U BEIHOCHBIC JTMHUHT
(CTUIOLIIHBIE TOHKHE), a TAKXKE pa3MepHble yucia (mpudt 5).

Pa3zmepHbIe 1 BBIHOCHBIE JTMHUH
Pa3zMmepHble TMHAN NPOBOAATCS NAPaUIETbHO U3MEPAEMOMY OTPE3KY WU I10
KOHIEHTPUYECKOU Iyre U3MEPSAEMOTr0 yIjia U OrPaHUYNBAIOTCS
ctpenkamu. OOIMe MpaBuiia HAHECEHUS PA3MEPHBIX U BHIHOCHBIX JIMHHM
IIOKa3aHbl Ha puc. 7 Popma CTPEJIKU U PUMEPHBIE COOTHOLIEHHUS €€ AJIEMEHTOB

MOKa3aHbl Ha pHC. § (HAa MPAKTUKE PEKOMEHIYETCS BBITIOJHATH CTPENIKY JITTUHOM
5...7 Mm).
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Pucynok 10 Pucynok 11

Pa3mepHbie TMHUM MTPEANOYTUTEIHHO HAHOCUTh BHE KOHTYpPa U300paKeHUSI.
Jlonmyckaercst npOBONUTH Pa3MEpPHBIE JIMHUU HEMTOCPEACTBEHHO K JIMHUAM
BUJMMOTO KOHTYpa, OCEBBIM, LIGHTPOBBIM U ApyruM JuHusM. Heobxoanmo
u30erathb nepeceyeHus pa3MepHbIX U BBIHOCHBIX TUHUN. He momyckaercs



WCITIOJIB30BAaTh JIMHUM KOHTYpPA, OCEBbIE, LICHTPOBHIE U BEIHOCHBIE JINHUU B
KA4eCTBE Pa3MEPHBIX JTUHUU.

[Ipm HemocTaTKe MecTa JUIsl CTPEJIOK Ha Pa3MEPHBIX JIMHUAX, PACIIOI0KEHHBIX
LETIOYKOMU, CTPEIKH JOMYCKAETCS 3AMEHATH 3aC€YKaAMU, HAHOCUMBIMH I1OJ YTJIOM
45rp K pa3sMEpHbIM JIMHUSAM, WM YETKO HAHOCUMBIMH TOYKAMHU.

ITpu HenocTaTKe MeCTa JUIs CTPENIKH M3-3a OJIU3KO PACIIONIOKEHHON KOHTYPHON
WJIY BBIHOCHOM JIMHUM NTOCJIETHUE JOITYCKAETCS MPEPHIBATD.

5 5 5

5

Pucynox 12 Pucynok 13

Pa3mepHsbIe uncna
JInHelHbIE pa3MepPhl HAa YEPTEKAX YKA3BIBAIOTCA B MM, a YIJIOBBIC - B Ipajaycax,
MHUHYTaX, CEKYHJIaX ¢ 0003HAYECHUEM €IMHUI] U3MEPCHHUSI.
PazMepHo€E uncIio BEICOTOM S MM HAHOCUTCS HAJl pa3MEPHOW JIMHUEH HA
paccrostHuu 0,5...1 MM Kak MOXHO OJIMKE K €€ Cepe/IuHE.
Han mapamienpHbIMU TIPSAMBIMU (MJIH KOHLIIEHTPUUECKUMHU JIyTraMiy) pa3MEepHbIC
YHcIia pacroJiaratoTcsa B IaXMaTHOM MOPSIIKE.
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Pucynoxk 14 Pucynok 15

PasmepHbie unclia TMHEHHBIX Pa3MepOB MPU PA3TUUHBIX HAKIOHAX Pa3MEPHBIX
JMHHUHA pacrojararTcs, Kak mokasano Ha puc. Ecim Heo6xoInMo HaHeCTH pa3Mep
B 3alITPUXOBAHHOHN 30HE, TO pa3MEPHOE YHCIIO Pa3MeENIaeTcs Ha MOJIKE JIMHUH-
BbIHOCKH . [IpocTaHOBKa yrioBBIX pa3MepoB MMOKa3aHa Ha PUC., B
3alITPUXOBAHHOM 30HE YIJIOBbIE pa3MEpPHBIC YKMCIIa HAHOCATCS Ha MOJIKE JIMHUU -
BBIHOCKHU.



Pucynoxk 16 Pucynoxk 17

Hanecenue pa3mMepoB TMAMETPOB U paInyCOB
&0°
[Ipu ykazanuu pazmepa guameTpa NpuMEHseTcs 3HaK,
KOTOPBIM HAHOCUTCS MIEPE]] pa3MEPHBIM YHCIIOM.

Ly
HekoTopkle n3 BapuaHTOB MTPOCTAHOBKHU =
JMaMETPAIIbHBIX Pa3MEPOB MMOKa3aHbI HA PUC.
~35
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Pucynok 18 Pucynok 19

[Tpu HaHeceHnu paszmepa pajuyca rnepes pa3sMepHbIM YUCIOM TOMEIIACTCS
npornucHas JatuHckas Oyksa R (puc. 20).
BapuaHTBI IpoCTaHOBKH pa3MepoOB PaJMyCOB MOKa3aHbl Ha puc. 20.

R0

Pucynoxk 20



[Tpu GonbIION BENTUYMHE pajnyca LIEHTP JOIMyCKaeTcsl NpUuOImKaTh K Ayre, B
3TOM cily4dae pa3MepHas JUHUS paJlyca MOKa3bIBAETCS C U3JI0MOM o1 yriaom 90.
Ecnu He TpeOyeTrcs yka3pIBaTh pa3MepPhl, ONPEAEISIOIIUE TOJ0KEHUE LIEHTPA AyTU
OKPYHOCTH, TO Pa3MEPHYIO JIMHUIO pauyca IOMYyCKAeTCs HE JOBOIUTH 10
IIEHTpa ¥ CMEIIATh €e OTHOCUTENBHO IIeHTpa . Ecian paanycel ckpyrieHuii, cruooB
U T.Jl. HA BCEM YepTEeKe OJMHAKOBBI MIIM KaKOU-THOO0 paJNyC SIBISETCS
npeobaaroM, TO BMECTO HAHECEHHUS Pa3MEPOB ITHX PaTUYCOB
HEIMOCPE/ICTBEHHO Ha N300pa’KEHUN PEKOMEHYETCSI B TEXHUYECKHUX TPEOOBaHUSIX
JienaTh 3aMuch TUMA:

OcoOble ciyyan HaHECEHUs pa3MepoB
Pa3mepHyto TUHUIO MOKHO OOPBIBATh B CIIy4asiX, yKa3aHHBIX Ha puc. 21.
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Pucynok 21

Pa3mepsl HECKOTBKUX OJIMHAKOBBIX AJICMEHTOB M3JEIHS, KaK IPABUIIO, HAHOCSITCS
OJIMH pa3 ¢ yKa3aHWEM Ha MOJIKE TMHUU-BRIHOCKH KOJIMYECTBA ATUX DJICMEHTOB.
Pa3mepsl HEOOMBITUX KOHMYECKUX U MTMPaMUJAIbHBIX Cpe30B ((Ppacok) Ha meTasix
MIPOCTABJISIFOTCS, KaK TIOKa3aHO Ha PHC.
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Pucynox 22

KoHTpOoIBHBIE BONIPOCHI
1. Yro HazpiBaeTcs Macmrabom?
2. Kaxkue macmtabbl yCTaHOBJIEHBI CTAaHIAPTOM?



3. Yewm ompeaensieTcs pazmep mpudra?

4. Kakue JIMHUY Ha YepTeKax YCTAaHOBJIEHbI CTAHJAPTOM, KAKOBO UX Ha3HaueHue?
5. KakoBO COOTHOIIEHHE TOJIIWH JUHUI? .

6. Urto o3HayaeT 3HaK R , HAHECEHHBI MTEpe] pa3MEPHBIM YHCIIOM?

7. UTto Ha3bIBaeTCs YKIOHOM M 0003HAUYCHHE YKJIIOHA Ha YepTexke ?

8.HazoBute ocHOBHBIE (hOpMATHI YEPTEKEH, YCTAHOBICHHBIEC CTAHIAPTOM.

9 . KonycHOCTh 1 0003HaU€HHE KOHYCHOCTH Ha YEPTEXKE .

10 . YUTo Takoe conpsiKE€HHUE JIUHUN ?

Tema 2.1.00mme cBenernusi 0 CAIIPe— cucreme aBTOMAaTH3HPOBAHHOTO
NPOEKTHPOBAHUA

[IpakTueckoe 3anstue [loctpoenue mnockux nzodpaxenuit B CAIIPe
Llenp 3ansaTus:
N3yunts:

- Nurepdeiic cucremsr KOMITAC-3D V7 Plus;

- [IpremMsbl co3aanus JINCTa YEPTEKA;

- Bo3amoxHOCTH yripaBieHHs pa3MepoM M300pakKeHHs Ha SKpaHe MOHUTOPA;
- BriOop popmaToB ueprexei;

- 3anoJIHeHNEe OCHOBHOM HAJIIUCH;

- CoxpaHeHue YepTexel B NaMsATH KOMITBIOTEPA.

Co3znats:

- Ha JKpaHe JUCT yepTexa ¢dopmara A3, pacmoyIOKEHHBIH TOPU3OHTAIBHO,
3alOJIHUTHh OCHOBHYIO HAAMKCh. CO3/1aTh CBOIO MAIKY, COXPAHUTH YEPTEK.

BXOJl C CUCTEMY «KOMIIAC-3D V7 Plus»

[Tocne BkmtoueHus: nepcoHanbHoro kommnbtotepa (IIK) mpoucxonut 3arpyska u
HacTpoiika omepanuoHHOM  cuctembl Windows, Ha3HaueHUE KOTOpOH  —
yhpaBiieHHe pabOTONW KOMIBIOTEpPA, U HA 3KpaHe H300paxaercs padoumi €ToJI,
IJI€ pacroJiaraeTcs IpJIbIKKA nporpamm (puc. 1)

[Ipu paGoTe OCHOBHBIM YCTPOMCTBOM YKa3aHUs SBJISETCS MbITb. OCHOBHOM
(GyHKIUEH MBI SIBISIETCS YIIPABJICHHUE yKa3aTelIeM MBI — KypcopoM. JleBas u
IpaBasi KHOIIKA CIIy>KaT ISl Pa3HBIX LIEJIEH:

(] [leryoxk JieBOM KJABMIIEH MbIIIM — BBOJ HHPOpPMALMM B TaMSTh
KOMIIBIOTEPA;

[ Iler40Kk mMpaBoil KHONMKOM — BBI30B KOHTEKCTHOI'O MEHIO, ITOKA3bIBAOIIETO
BO3MOKHOCTH YNPABJICHUS BBINOJHIEMONU B JAHHOW MOMEHT OIEPALUECH.

OcHOBHOW (YyHKIIMEH MBI SIBJISICTCS YNpaBIEHUE YyKa3aTelieM MBI —
Kypcopom. Kypcop ncnons3yercss st BbIOOpa W aKTUBH3AIMM OOBEKTOB Ha
9KpaHe, pabOThl C MYHKTAMH MEHIO, Pa3MEIICHUS W BBIJCICHHUS] TEKCTa W T.1.
OCHOBHBIE TPHUEMBI, KOTOPHIE HCIIOJIB3YIOTCS TPH PabOTE€ C MBIIIBIO, OMHCAHBI
tabmuite Nel.



Taomuua Nel

IMpuem MocnenoBaTeJbHOCTD I€eiicCTBUIA

[MlenkuyTh BbricTpo HaxaTh U OTIYCTUTH KHONKY MBILIX

JBaxkapl IIETKHYTh JBaxkIibl OBICTPO HAXKATh M OTIYCTUTh KHOIKY MBIIITH
[Teperamurs ITepemecTuth Kypcop, nepeMenias Mbllllb C HAKaTOW KHOMKOU

[epetamuth u otiyctuth | [logBecTn Kypcop MBIIIK K O0BEKTY, HaXKaTh KHOIIKY MBIIIH, TIEPETAIIUTh
Kypcop OTIIYCTHTh HaXaTyl0 KHOIIKY.

VYkazatp [MoasecTr Kypcop MbIIIH K O0BEKTY, HAXKaTh U OTIIYCTUTh KHOTIKY MBIIIIH.

Boiitu B «K KOMITAC» M0KHO HECKOJILKMMH CIIOCO0aAMU:

1.Haxarp Ha xkHOnKy «Ilyck» Ha pabouem crose, nosiBUTCS ['1TaBHOE MEHIO ONEpaIiMOHHOM
cucrembl Windows, B KOTOpoM ciieayer BblOpaTh cTpoky IIporpammbl.B  packpsiBiieMcs
noaMeHto BbiOpaTh cTpoky ACKOH — KOMITAC-3D V7 Plus u caenath ABOWHOM IIENTYOK
JIEBOM KHOITKOW MBIIIHU HA SAPJIBIKE CUCTEMBI.

2. Caenatp ABOMHOW IIENTYOK Ha SIPJIBIKE CHCTEMBI , PACIIOIIOKEHHOM Ha pabodyeM CTole
(puc.1).
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Pucynok 1 PaGounii cton

[Tocne 3amycka cucrembl «Kommac» Ha skpaHe OTOOpa3UTCS TJIaBHOE OKHO
CUCTEMBI, Ha KOTOPOM IPEICTABICHBI DJIIEMEHTHI YIIPaBIICHUs cUCTeMOH (puc.2).

CTpoka TrJ1aBHOI0 MEHIO CUCTEMbl pAcloOJIO)KEHa B BEpXHEH YacTu
IpOrpaMMHOrO  OKHA, Cpa3y T1OoJ CTPOKOM  3arojioBKa —  Ha3BaHUsA
cucteMbl: KOMITAC-3D V7 Plus. B Heil pacrnoyioxeHbl BCE OCHOBHBIE MEHIO
cUCTeMbI. B KaX/10M U3 MEHIO XpaHsTCsI CBSI3aHHbIE C HUM KOMaH/IbI.

Ilanenb ynpaBjeHMsl pacIONIO)KEHA B BEpPXHEM YacTH OKHA CHCTEMBI O]
CTPOKOM TriaBHOro MeHI0. B Heil coOpaHbl KOMaHIbl, KOTOpbIe HauboJee 4acTo
yIoTpeOstoTest Ipu paboTe ¢ CUCTEMOM.
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Y1oOb! BLIATH M3 CHCTEMbI TIPY OKOHYAHUH PAOOTHI MTOCIIE COXPAHECHUS
YyepTeka B MaMsITH KOMIIbIOTEPA, MOYKHO:

1) lllenkHyTh 1O KHOMKE «3aKPBITH MPOrPaMMY» B BEPXHEM MPABOM YTy
sKkpana (puc.2);

2) [Ipu nomoiu mento PaiallBoixoa;
3) Habopowm c knaBuarypsl Alt — F4.

Hcnonbp30BaHnE CUCTEMBI IIOMOIIIH

[Ipy BO3HMKHOBEHWHU 3aTPYJHUTEIBHBIX CHUTyalluid BO BpeMsi pabOThl C
CUCTEMON BBl MOXET€ OBICTPO TMOJYyYUTh HEOOXOJUMYIO  CIPABOYHYIO
UH(OPMAITUIO CIEAYIOIUMHU CIIOCO0aMMU:

] Haxumas xnaBumry F1

- BeI3bIBas KOMaHAYy Ha CTpaHUIC MCHIO CnpaBKa 2

- Haxkxumasi KHOTIKY Ha TTaHEeH yIpaBIeHUS .—J OTta nojckaska 1no oobekram
pabodero skpaHa, T.e. HEOOXOANMO TaKKe yKa3aThb HYKHBII OOBEKT.

- C NOMOILBIO SIPJBIYKOB-MOJCKA30K, JIs MOSIBJIEHUS KOTOPBIX IMOJABEIUTE
Kypcop K HHTEPECYIOLIEH BaC KHOIIKE U 3aJI€PKUTE HA HEKOTOPOE BpEMs.

Co3pnaHue 1ucTa yeprexa

Jlis BBIBOZA Ha DKpaH HOBOTO JIMCTAa YepTekKa HYKHO MICTKHYTHh IO KHOIIKE
«Co31aTh T0KYMeHT», OTKpoeTcs OKHO « HOBBbIi JOKYMEHT), B KOTOPOM CJIEIyeT
HIEIKHYTh 10 KHomke «YepTtesx» (puc.2). Ha sxpane nosisutcs nuct ¢popmarta A4,
PaCIONIOKEHHBIN BEPTUKAIBHO (puc.3).
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Pucynok.3 Co3nanue qucTa yeprexa

Ecnmn menknyTts mo 3aknaake «lIadaoHbDy, TO U3 UMEIOMIETOCS MEePEUHS
MOKHO BBIBECTH Ha OJKpaH JIMCTBl 4YepTeX a pa3nuyHbiXx  (HOpMaToB
(puc.4). llabaon — >TO co3laHHAsi paHee 3aroTOBKAa JOKYMEHTa, cojepiKalias
odopmIiIeHre, HACTPOUKH, OOBEKTHI U T.1.
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KHomku yrpaBiaeHusi COCTOSHUEM OKHA JOKYMEHTa

Cuctema KOMITAC-3D VL no3BossieT paboTath OJJHOBPEMEHHO C
HECKOJIbKMMH YepTEKaMU OJHOBPEMEHHO, IIPU 3TOM Ha SKPAHE MOXKET, HAIPUMED,
HOJIHOCTBIO OBITH ITOKA3aH OJIMH U3 JIUCTOB, a Apyrue OyyT CBEPHYTHI B BUAC
KHOIIOK, PacroJIO’KEHHBIX BHU3Y dKpaHa. UTOObI CBEPHYTH JIUCT YEPTEXKA,
HaXMUTE Ha KHONIKY «CBepPHYTB», IOKa3aHHYIO Ha puUC.S.
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Pucynok.5 KHonku yripaBieHusi COCTOSSHUEM OKHa



Jnss Toro 4ToOBl BOCCTAHOBUTH YEPTEK M3 CBEPHYTOrO0 A0 KHOIKHU
COCTOSIHHSI, MOYKHO HJIM JIBa pa3a IIEJIKHYTh 110 HA3BaHUIO KHOMKU, UM MIETKHYThH
1o MyHKTY «Pa3BepHyTb» (puc.6).

o Yepre... @@E}

PucyHnok.6

[Io okoH4yaHWIO PAOOTHI HAJ YEPTEKOM OKHO JOKYMEHTA 3aKPBIBAETCS C
MOMOILBIO KHOMKU «3aKpbITh AOKYMeHT» (puc. 5 u 6).

Ypok IlocTpoeHue ueprexa geranu

Lemn ypoka:
— HU3YYUTH IIPUCMBI IIOCTPOCHM A 3JICMCHTOB TBCPAOTCIIbHBIX Moz[eneﬁ;

—OCBOUTb IIPUEMbI IIOCTPOCHHA ACCOLHMATHBHBIX qepTexceﬁ ,Z[eTaJ'Ieﬁ C OCHOBHBIMU,
MCCTHBIMHU BHJAaMHU M BBIHOCHBIMHU 3JICMCHTAaMU.

Oco0eHHOCTH TTOCTPOCHUS TBEPAOTEIBHBIX MOJIENIECH JAeTalien

.HIO6YIO ACTalJlb MOXKHO HNPCACTABUTHL KaK COBOKYIIHOCTH PA3JIMYHBIX I'COMCTPUYUCCKHUX
TCJI, IIPUEMBI ITIOCTPOCHHUA TBEPAOTCIIbHBIX MOI[@J'IGIZ pPacCMOTPCHEI B YPOKE Ne3,

Pucynox.84 TeepaotenbHas Monens Aetanu «Omopay

B kadectBe npuMepa pacCMOTpUM IMOCICAOBATCIIBHOCTE MOCTPOCHUA MOACIU JACTaIN
«Onopa», I/I306pa)KeHHOI>'I Ha pI/I084 HOCTpOGHI/Ie TBCpZ[OTCJIBHOﬁ MOACIN ACTAJIM HAYMHAIOT C
MMOCTPOCHUSA OCHOBAHUSA, K KOTOPOMY 3aTEM IMOCJICAOBATCIIBHO IMPUKICUBAIOT WJIM BBIPE3AIOT U3
HET'0 Pa3JIMYHBIC DJICMCHTHI.

1. BpiGepeM IUIOCKOCTh MpPOEKLMH, HAa KOTOPOH OyJneT BbIYEPUYEH 3CKH3 OCHOBAHMS
JeTalIN.

s neranu «Onopay BeIOEpeM FOPU30HTANIBHYIO TNIOCKOCTh ZX U opueHTanuio CBepxy.

Ha ropu3oHTanbHON MIOCKOCTH BBIYEPTUM 3CKH3 OCHOBAHMS — MPSAMOYTOJIBHHUK I10
HEeHTpy ¢ BbicoToi 60 MM u mmpuHoil 100 MM (puc.85), koTopblil BeiaBuM Ha 30MM (puc.86).
Jlto6as omepanus (BblIaBIMBaHUA, MPUKIECUBAHUS, BbIPE3aHUs U T.J.) 3aBepLIaeTcs HakKaTueM

Ha KHOIKY Co3natb 00BEKT.



PMCVHOK.SS ICKM3 OCHOBaHMA geTtaam "Onopa"

PMCVHOK Mogenb ocHoBaHuA

2. Jli1s OCTPOCHMSI BEPXHETO JIEMEHTA JICTANH - IIPSMOYTOJIBHOIT YeThIPEXTPaHHOM MPU3MBI Ha BEPXHEH [IIOCKOCTH OCHOBAHHS BEIYEPTHM 3CKU3
- KBajpar co cropoHamu 40 MM (prc.87) M IpUKIIENM NIPHU3MY BBIIaBIHBaHNeM Ha SOMM (puc.88).

PMCVHOK 87 3cKu13 Npu3mbl PMCVHOK 88 Onepauua NpUKNEnNBaHMA 3N1eMeHTa

3. Jlnsd co3maHus MWIMHIPUYECKOTO OTBEPCTHUS HA BEPXHEH TpaHU MPU3MBI BHIYEPTHM
ACKU3 OTBEPCTHSI — OKPYXHOCTh pamuycoM 15 MM (puc.89) um BBIpEKEM OTBEpCTHE
BBIIaBIMBaHKEM Ha r1youny 40 mMm (puc.90).



PVICVHOK.89 3CcKKU3 oTBEPCTUA PVICVHOK 90 Onepauua Bbipe3aHWa 0TBEPCTUA

4. JInst mocTpoeHHs pedep KEeCTKOCTH Ha (PPOHTATBHOMN TUIOCKOCTH MPOEKIHI TOCTPONM
acku3 (puc.91), ans KOTOpPOro MpeIBapUTENbHO C/AEIaeM BCIIOMOTAaTeIbHBIMH IPSIMBIMU
pasMeTKy. DCKH3 0053aTelIbHO CIIEAYeT BBIYEPUMBATH OTPE3KOM (THM JIMHUM — OCHOBHAf),
BCIIOMOT'aTCJIbHBIC NPSAMBIC CIIYKAT TOJIBKO IJIA NPCABAPUTCIIBHBIX HOCTpOCHHfI.

o), 1 |

PucyHoK.92 Bbibop TonWwmHbI pebpa

5. JIns mocTtpoeHus pedep KEeCTKOCTH CIYXKHT KHOIKa -E Pe6po xectrkoctu. Ha
MaHeIn CBOMCTB KOMaHbI (puc.92) 3aknanka TommmHa mo3BosiseT BbIOpaTh TommuHy pedpa
JKecTKocTu. 3akiaaka [TapameTpsl mo3BOsSET ONPENETUTH:

e [TonoxeHune pedpa KeCTKOCTH OTHOCUTENBHO MJIOCKOCTH 3¢cKu3a (puc.93);

P
@ - HCPCKIIIOYATCIIb B miockoctu 3ckm3a HCIIOJIB3YCTCA CCJIA HCO6XOI[PIMO



HOCTPOUTH PEOPO KECTKOCTH, CPEIHSS IUIOCKOCTh MM OJHAa M3 OOKOBBIX I'paHel KOTOPOTro
JIOJDKHA PAcIioyiaraThCs B TOH e TUIOCKOCTH, YTO M €ro 3CKH3. BriOepeM 3TOT nepexiitogarels.

—IE - mepekioyare’db OpPTOroHANBHO IIOCKOCTH 3CKHM3a O3HAYaeT, 4To pedpo Oyner

PaCoJIOKEHO NEPIECHAUKYIIAPHO IMIIOCKOCTHU €0 3CKH3a.
[ Ackwad
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Pucynok.93 Iloctpoenue pedpa xxecTKocTH

e HanpasneHue nocTpoeHus pebpa KeCTKOCTU OnpeaenaeTcsa C NOMOLLbIO

r."ll
-
nepekatoyaTena =45

e HanpasneHue (Mpamoe/Ob6paTHoe). Bbibpaem ObpaTHOe HanpaBaeHUe.

Ha skpane HanpaBieHre TTOKa3bIBaeTCsl (PaHTOMHOM CTPENTKOi B OKHE Mojend. J{ist
MOCTPOEHHUS BTOPOTO pedpa KECTKOCTH BCE MOCTPOCHUS TOBTOpsieM (puc.94).

Pucynok.94 Jletanb ¢ MOCTPOEHHBIMU PeOpaMU KECTKOCTH
6. Jlnsg Toro 4toObl CKPYIJIMTh BEPTHKAJIbHBIE YIJIbI OCHOBaHMS JIE€Talld, MCIOJb3yeM

KHOTIKY | Ckpyrnenue (puc.95), Ha maHeNH CBOMCTB 3amaeM paauyc ckpyrieHus 10 mm u
yKa3bIBaeM KypcopoM peOpo oCHOBaHUs. 3aTeM HakuMaeM KHONKY Co31aTh 0OBEKT.
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Pucynok 95 [loctpoenue ckpyrienus pedep

7. J17st moovepeTHoro BhIPE3aHMsl BBIIABIMBAHNEM Ha TIIyOMHY 15 MM JIBYX OTBEpPCTHIA,
pAcIONIOKEHHBIX Ha pedpax »KECTKOCTH, MOCTPOUM 3ICKH3bl — OKPYXKHOCTH panuycoM R3 mm.
VYka3aB HakKJIOHHYIO IUIOCKOCTb, Ha KOTOpOW OyJeT BBIYEPUMBATBCS OCKU3, BbIOEpeM
opueHTanuio — HopmanbHo K ... (puc.96).
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Pucynok.96 Ocku3z orBeperus
[TocTpoennast Mofienb IeTaly MpeIcTaBIeHa Ha puc.84.
CO3JJAHUE ACCOIIMATHMBHEIX BUJAOB AETAJIN
AXTUBHBII BU

[Ipuembl MOCTpOCHHS OCHOBHBIX AaCCOIIMATHBHBIX BHUIOB (CIIEpeld, CBEpPXY, ClIeBa U
W30METpUHN) U3JIOKEHBI B JjabopatopHoit pabore Ne3. Tloctpoum mepedHcClICHHBIS
accouuatuBHble BHIBI feTanu «Omopa». Cienyer OTMETUTh, YTO aKTUBHBIM, T.€. JOCTYITHBIM
JUIS peIaKTHpOBaHUS (M3MEHEHHS]) MOXKET OBITh TOJBKO OJMH W3 BHJAOB dYepTeka. UToObI
cAenaTh BUJ aKTHUBHBIM CJENyeT JIBa pa3a IIETKHYTh JIEBOM KHOMKOW MBIIIA MO Ta0apuTHOM
pamke Buaa. B mone Texymmii Bua oToOpakaeTcst HOMEp WK UMs (9TO 3aBUCHT OT HACTPOMKH,
CAENaHHOW B IUajiore mapaMeTpoB BUIOB) TEKyIIero Buaa. UToObl cienaTh TEKYIIMM APYToi
BUJI, BBEJIUTE WM BHIOCPUTE U3 CIHCKA HYKHBIH HOMEp (MMs).

PaccMoTpuM mpueMbl perakTHpOBaHUS MOCTPOEHHBIX BHUIOB. llepemelieHne BUAOB C
pa3pylLIeHUEM NIPOEKIIMOHHBIX CBA3EH pacCMOTPEHO B ypoke Ne3.



VY nanenue u pa3pyuieHue BUI0B

st Toro 4WToOBl YAANWUTh WX Pa3pylIUTh BHJl CIEAYET BBIIOJHUTEL CICAYIOIIHE
NENCTBUL:

1. Beiienuth B, Ui 4Eero CIEyeT IIENKHYTh [0 ra0apuTHOW paMKe BOKPYT BHIA.
[Mpu3HakoM BBIZCICHUS BHJA SIBISCTCS HAJIMYUE BOKPYr HEro IOJCBCUYCHHOW 3€IeHON
rabapuTHON PaMKH.

2. llenkHyTh NpaBOW KJIABHIIEH MBI BHYTPH rabapUTHOW paMKd JUIsI BBI30Ba
KOHTEKCTHOTO MeHI0 (puc.97).

fepesn NOCTPOEHWA

OapameTpel BHAA. .,

Macwrab... 4
Iz‘ MpoOEKUMOHHSA CBA3R

Tewyupsn
DOHOELSA

MoCacuTe

YRANATE B8
Paspywite g

OTHOLSH81A
Pucynok 97 KoHnTekcTHOE MEHIO pelakTUPOBAHHUS BHIA
[TepekimrouaTesb KOHTEKCTHOTO MEHIO YJAIWTh BHJI IO3BOJISET CTEPETh BBIACICHHBIN
BH]L.
[lepexmtouatens Pa3pymuTe BUA MO3BOJIAET paHEe CYIIECTBOBABIIMI KakK €IWHBIH

00BEKT BUJ pa3pyLIUTh Ha OTJEJIbHBIE MPUMHUTHUBBI (OTPE3KU, OKPYKHOCTH U T.1.). Toibko y
Pa3pyLIEHHOTO BUAAa MOKHO CTEPETh, U3MEHUTD WM IIEPEMECTUTH OTACIIBHBIC DIIEMEHTBI.

HOCTpOGHI/Ie AOITIOJIHUTCIBbHBIX BUJIOB II0 CTPCIIKC

ONEeMEHTHl JleTallel, PacIOJIOKEHHbIE Ha HAKJIOHHBIX IUIOCKOCTSX, NPU IOCTPOCHHUH
OCHOBHBIX BUJIOB HCKakatoTcs. Hampumep, uimHAprUYecKue OTBEPCTHSI Ha pedpax KECTKOCTH Y
neramn «Onopay» Ha BUAE CBEPXY M CIIEBA MCKa)KAIOTCSI — BMECTO OKPYKHOCTEM MBI BHUAMM
AITUICHL. 3aJ1aTh AMAMETPBI 3TUX OTBEPCTHM HA TAaKUX BUJAX 3aTPyIHUTENBHO. J{J1s TOro 4ToObI
n30eKaTh MCKAKEHUI, CTPOAT JOMOJHUTENbHBIA BUJ MO MEPHEHIUKYIIPHOMY K HaAKJIOHHOHN
IIJIOCKOCTH HAIMPABIICHUIO B3IJIAA, [IOKA3aHHOIO HA YEPTEKE CTPEIIKOMU.

JIJ1st TOCTpOCHMSI TOTIOJTHUTEILHOTO BHJIA CJICYET BHITIOIHUTH CICAYIONINE CHCTBUS:
1. Cnenaem aKTUBHBIM BH/]I CIIEPEIH.

2. N300pa3um CcTpenKy B3MIsiia ¢ TOMOIIbI0 KHOMKK CTpeska B3Isaa pacroioKeHHON
Ha ctpanuie O6o3nauenus KommnakrHoit manenu (puc.98).

KoMnakTHaga naHenb

APRIPAALER TE Y DA EEAML ¢ 2

Pucynoxk 98 Ctpanuria O603HaueHHS

Bnauane ykaspiBaeTcsi HadajgbHas TOuYka (OCTpHE) CTpENIKH, 3aT€M — BTOpas TOYKa,
OIpENENAIIas HaAIpPaBICHUE CTPEJIKU. TpeThs TOYKA OIPEACNseT II0JIOKEHUE HAIUCH.

Tenc | ' .
HaI[HI/ICL CO31a€TCA aBTOMATHUYCCKHU, B IIOJIC !'M'-Tn{' = TCKCT Ha HaHCHI/I CBOUCTB BHI/I3y

JKpaHa OTOOpa)kaeTcs mpejjaraeMas cucTeMoil OykBa At 00O3HAU€HHUs CTPENIKM B3TJISLAA,
MO>KHO BBIOPATh JPYTyI0 OYKBY U3 KOHTEKCTHOTO MEHIO 3TOTO MOJIS.

UtoOwl 3adukcupoBaTh M300pakeHne, HaxmMuTe kHOMKy Co3aarh o0bekT Ha [lanenu
CHEIHUATBHOTO YIIPaBJICHUSI.



3. IlocTpoumM acconuaTUBHBIA BHUJ IO CTPEIKE C MOMOIIBI0 KHONKKM Buna mo crpenke,
pacIosoKEeHHOM Ha CTpaHuile ACCOLMAaTUBHBIE BUBI (puc.99).

QPP ATEDR 5 BRAE LD BUEM

Pucynok 99 Knonku nanenn AccoliaTUBHbIE BUIbI

[locne yka3aHHWsI CTpeNKH B3IJIsIa HA OSKpaHe NOSABUTCS (paHTOM BHIAa B BHUC
rabapuTHOro MpsIMOyrosibHHKa. Bun mo crTpenke pacrosiaraercs B MPOEKIMOHHOM CBSI3U CO
CBOMM OIOPHBIM BHJIOM, YTO OTPAaHUYUBAET BO3MOXKHOCTH ero nepemenienus (puc.100). Csasp
OTKJIr04YaeTcst KHONKoM [IpoexknnonHas ¢Bs3b Ha Bkinaake Ilapamerpsl.
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PI/ICYHOK 100 IocTpoenue BUaa o CTpeiKe

IlocTpoeHue MeCTHOTO BHUAA

Bun no crpenke ans geranu «Omopa» ObUI MOCTPOEH TOJNBKO ISl TOTO, YTOOBI Oe3
UCKaXEHUS TMOKa3aTh (OopMy OTBEpCTHH Ha pedpax *ECTKOCTH, a BHJ BCEH AeTanu He ObLI
HyXeH. JIJ11 Toro 4yToObl OKa3aTh OrPaHUYEHHBIM YyU4acCTOK JI€Tall UCIOJIb3YIOT MECTHBIE BUIBI.
Jnsg moctpoeHust Mmecmno2o 6uda HEOOXOIMMO YyKa3aTh €ro TpaHUIly (3aMKHYTBIH KOHTYD).
Conmepxumoe BUJa, HaxXoAsdlleecs BHE MPEJCIOB BBIOPAaHHOIO KOHTYpa, IepeCTaHeT
oToOpaxarbcs Ha skpaHe (puc.101).

Taxum 00pa3zom, MECTHBII BUJ CO3/1a€TCSl MyTEM YCEUEHHUs U300pa)KeHUSI MMEIOLIErocs
BUJIa MOJIEJIH.

[TocTpouM MeCTHBIN B IO CIIEAYIOLIEN CXEME:

1. CnemaeM MOCTPOEHHBIN BHJI IO CTPEIKE TEKYLIUM.

2. OrpaHnyuM y4acTOK C OTBEpPCTHEM Ha BHJAE IO CTPEIKE OKPYKHOCTBIO
IPOM3BOJILHOTO paanyca. Paguyc OKpyKHOCTH BBIOMpaeTcs M3 CIEAYIOUIMX COOOpaKeHUH: Ha
MIOCTPOEHHOM MECTHOM BHJI€ OCTAHETCS TOJbKO YacTh BUJA BHYTPHU OKPYXHOCTH, a BCE, YTO
OyzieT BHE OKPYKHOCTH, HE M300pakaeTcs.
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PI/ICYHOK 101 ITocTpoeHre MECTHOTO BUA

3. C moMOUIbI0 KHOIKHU ﬂ'ﬁ' MecTHBbI# BUJl Ha cTpaHUIle AccolMaTUBHBIE BUIBI (prc.99)
CTPOMM MECTHBII BHUJI, AJIs1 KOTOPOTO MOXHO BBIOpaTh CBO MacmiTad, Harpumep, 2:1
C TIOMOIIBID KOHTEKCTHOTO MEHI peAakTupoBaHus Buupa (puc.97), KoTopoe
BBI3BIBACTCA IIIEJIYKOM IPAaBOM KHOMNKOM MBIIIA HA BbIICICHHOM Buue. Ilpu
M3MEHEHUU MaciTada ciaeayeT u3MeHUTh 0003HaueHne MecTHOro Buja: A (2:1).

IlocTpoeHue BLIHOCHOIO 3JIEMEHTA
B Tex ClIydadXx, KOrja Ha OCHOBHBIX BHUJAaX HCEBO3MOXHO IIOKAa3aTb MCJIKHC 3JICMCHTHI
J€TaJIn CO BCEMU HO)IpOGHOCTHMI/I, MNPUMCHSIOT BBIHOCHBIC 3JICMCHTHI.
BEIHOCHBEIM  DJIEMEHTOM HAa3BIBAIOT JOIIOJIHUTCIBHOC OTACIIBHOC I/I306pa)K€HI/I€ B
YBEJIMYEHHOM BU/JIE€ KaKON-IH00 YacTH JeTallu.

B kauectBe mpumepa pacCMOTPUM IOCTPOEHHE BBIHOCHOTO 3JIEMEHTA, IO3BOJIIOLIETO
6osee MoApoOHO M300pa3UTh MPOTOUKY y KpbIMIKK Ha puc.102. [ mocTpoeHHs: BHIHOCHOTO
DJIEMEHTA CJIEAYET BBIIOJIHUTD CIEIYIOIINE NEHCTBUS:

1. HadyeptuM KOHTYp, OIpaHMYMBAIOIIMA BBIHOCHOM DJJIEMEHT C  IIOMOIIBIO

KHOTKHM ~— BBIHOCHOH 3JIeMEHT, pacnoyioskeHHOU Ha cTpanuiie O6o3HavyeHus (puc.98). Buayane
YKaQXHUTE€ TOYKY LEHTpa KOHTYpa, OrPaHMYMBAIOIIETO BBIHOCHOM JJIEMEHT, 3aTeM 3ajaiTe
pa3Mepbl KOHypa U YKa)XUTe TOUKY Hadaja IMOJIKU T2.
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PI/ICYHOK 102 HOCTpOGHI/Ie BBIHOCHOTI'O 3JICMCHTA JCTAaIn

dopMy KOHTYypa, OTpaHUYMBAIOILEI0 BBIHOCHOM 3JIEMEHT, MOKHO BBIOpAaTh C MOMOILBIO
kHonku @opma Ha 3akinaake [lapamerpel (puc.103), HampaBieHHE NOJKH TakkKe MOXKHO
YCTaHOBUTH ¢ omolsio kHonku [lomka (puc.104).

[O oppmecn. ]

[ Mipmeionromsiue:
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Pucynox 103 Bri6op ¢popmsl kouTypa Pucynox .104 Bei6op HanpaBieHus MOJIKA

2. C noMomp0 KHOIKH _E_E; BbIHOCHOH 371eMeHT Ha maHenu AcCCOLMATHUBHBIE BUBI
(puc.99) cTpouM BBIHOCHOW 3J€MEHT. MacimTad yBelMYeHHs BBIOMpaeTcs U3 OJHOUMEHHOI'O
okHa Ha nanenu [Tapamerpsi (puc.105).
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Pucynok 105 Bei0op macimiraba oToOpakeHHsl BBIHOCHOTO 3JIEMEHTa

Tema 3.1. MeToabl ¥ IpHeMbI MPOEKIIUOHHOTO YePUYEHUSI , U TEXHUYECKOE
pucoBaHHe

[IpakTueckoe 3aHsATHE. BBINOIHEHNE KOMIIJIEKCHOTO YEPTEKa NT€OMETPUYECKUX
TEeJI U POCKLMM TOYEK, JIe)KAIUX HAa HUX. [locTpoeHue Tperbeit npoeKuu
MOJENH O IBYM 3aJaHHBIM. AKCOHOMETPUYECKAS MPOEKIUS MOJEIH.

[lens paboOTHI:
-HaYYHUTHCS BBITIONHATH YEPTEIKU TEOMETPUUECKUX TEI U CTPOUTH MPOESKITUU
TOYEK, TPUHAJICIKAIINX TTOBEPXHOCTSIM T€OMETPUICCKUX TEI



BBIKH

-CHHUH

BaHUA

USIMH,
TBepbIM Kapanaamom (T, H)

OceBble JMHUM BBINOJHAIOTCA B cOOTBEeTCTBUM C TpeboBanusiMu ECKJ[ u
ABJIAIOTCS 0a30BBIMHU JJIsi OMNPEACIICHUS] TOJIOKEHUS] OPYrUX JIMHHUMA, KOHTYpPOB
nerany Ha yeptexxe OceBble TMHUN HE YIAAISAIOTCS, TTOCIIE BBINIOJHEHUS 3a/1aHMUS.
[lepeueptuTh 2 NPOEKIMU [JIA KAXKAOTO T€OMETPUYECKOTO Teja, MOCTPOUTH
TPEThIO MpoeKiHio. [I[por3BOIBLHO OTMETUTH OJIHY MPOEKIUI0 Touek A u B (cm.
3aJlaHn€), 3aTEM [OCTPOUTHh OCTAJIbHBIE MPOEKIMH TOYEK Ha KOMIUIEKCHOM
yeprexke. Ha mpoekuusax ciieqyer UCKaTh MPOEKIUH 3aJaHHBIX TOYEK C [OMOILBIO
JIMHUM CBSI3H.

ITocTpoenne Tes1 BpanieHusi B AKCOHOMETPUIECKON MPOEKINH (M30METPHUN).

Pucynoxk 23
ITocTpoenue OKPYKHOCTH:
[Ipu nomomm OKpyKHOCTH 3aJaHHOTO D
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Pucynok 24

VYIpoleHHbI cnocod MOCTPOCHUS SIUIICOB TP MOMOIIM OKPYKHOCTH.

Jns  mOCTpOEHWsT DBIIMIICOB  COOTBETCTBYIOIIEH HW30METPUUYECKOM IMPOEKIMH
OKPY>)KHOCTH,  MNapajUleJIbHOM  IJIOCKOCTH,  MPOBOJAT  BEPTUKAIBHYIO H
TOPU3OHTAIBHYIO OCH AiuIcoB. W3 TOyku TmiepecedeHHs Oceil MpPOBOJIAT
BCIIOMOTATEJIBHYIO OKPY>KHOCTb THaMeTpoM d, paBHBIM JECHCTBUTEIILHON BEJIMYNHE
JuameTpa M300pakaeMol OKPYKHOCTH, HaXOASAT TOUKU 1, Ha MEepeceueHuu 3TOU
OKPYXHOCTH C aKCOHOMETPHYECKHMMH OCAMH X W ). M3 Touek A mnepeceyeHus
BCIIOMOTaTEIbHOM OKPYKHOCTH C OCbIO Z, KaK U3 LUEHTPOB paguycom R2 = Al
IIPOBOJSAT ABE AYTU A, npuHaexamuye uincy. Ilepecedenns 3Tux Ayr ¢ OChIO Z
JTAIOT TOYKH 2.

N3 uentpa O pagnycom O2, paBHBIM MOJIOBUHE MO OCH JIMIICA, 3ACEKAIOT
Ha OOJBIION OCH 31UIcoB ToUkU B. Touku 3 compspkenuid nyr paamycoB R1,
HaXxoJAT, COEIMHAS TOYKM A c Toukamu B u mpopoimkas mpsiMble J10
nepeceuenus ¢ nyramu 3. 13 touek B paguycom R1= B3 npoBoasT aBe qyrH.

Cnoco0bI MOCTPOEHUS M30METPHYECKO NMPOEKINH OCHOBAHUS HUJINHIPA
U KOHYCa OJJMHAKOBBI.

KonTponbsHbIE BONPOCHI
1.HazoBuTE OCHOBHBIE MIIOCKOCTH MPOEKIUM.
2.Kakue npoeKuu Ha3bIBAIOTCA aKCOHOMETPUYECKUMHU?
3.UeM otnmyaeTcs KOCOyroJibHas (GpoHTalbHAS JUMETPUIECCKAS MPOCKIHS OT
NPSIMOYTOJILHON M30METPUUYECKON MTPOEKIINU?
4. Kakue k03P HUIUEeHTh HCKAXKEHUS UMEET MPSAMOYTOJIbHAS U30METpUUecKas
MPOEKIUSA?



[TpakTrueckoe 3ansTue. IlocTpoeHnEe KOMIIEKCHOTO YepTeka MOJIEIH

[{ens paboThI:

—  HAYYWTHCS BBINOIHATH KOMILIEKCHBIE YEPTEHKHU MOJIETEH, CTPOUTh
AKCOHOMETPHUYECKHE MPOEKINU;

— 3aKpEenuTh HaBbIKU, OJyYEHHbIE IPU U3ydyeHHUHU paznena «[IpoekunonHoe
YepUECHUEN;

ITopsinok BhINOJIHEHHA PadOTHI:

1 Ha nucre ¢popmara A3 ciiefyeT CKOMIIOHOBATh YEPTEXKH AJIS BYX MOJIENEH,
T.€. Ha KaXKIbI{ 4EPTEK BbIECIUTH MOJIOBUHY opMmarTa.

2 TlepeuepTuTh B BEIOpAaHHOM MaciuTade J1Be 3aJJaHHbIe TPOSKIINH.

3 C noMombIo JIMHUI CBSI3H MOCTPOUTH TPETHIO MPOEKIHUIO.

OOBecTH HapyX HBIM KOHTYp, HAHECTH pa3Mephl, pacIpe/esiuB UX Ha BCE TPH
IPOEKIUH.

4 BbINOTHUTH AKCOHOMETPUYECKHE MPOEKIUU (M30MeTpuio). Pasmepbl He
HAaHOCHT.

IIpakTueckoe 3aHsaTHE

KomnuiekcHbIi 4epTex Tena BpalleHUs; HaTypaibHasi BeIMYMHA (PUTYpBI
CEYCHUs; AKCOHOMETPUS YCEYEHHOIO TeJla

[{enb pabOTHI:

- HAY4YUTbCs CTPOUTH KOMIUJIEKCHBIM YEPTEK U aKCOHOMETPUUECKYIO
IIPOCKLMIO YCEYEHHOTO FEOMETPUYECKOI0O TEIA,

- TOJIYYMTb HABBIKM OCTPOEHUSI HATYpalbHOU BEJIUYMHBI (PUTYPHI CEUEHUS;

- 3aKpenuTh HABBIKK paOOTHI JEKATbHON JIMHEUKOM.

IHopsigok BbIMOJIHEHHSI Pa0OTHI:

Ha nucte ropuszontansHoro gopmara A3, o)OpMIEHHOM PaMKOW U OCHOBHOM
HAJIMKUCHIO TOCTPOUTH 3 MPOEKIINU KOHYyca (pa3Mephl 1O BAPUAHTY).

[IpoBecTn GpOHTATBHBIN CIIE]] CEKYIIEH MTOCKOCTH — Pv.

Hatypanenyto BenmuuuHy (UTypbl ceueHUs TOCTPOUTH CIOCOOOM TEPEMEHBI
IJIOCKOCTEN Npoekuui. Vcronp3yercss HoBasi rOpu30OHTalbHas II0CKOCTh Hy; och
nepeceueHust KOTopoi ¢ GpOHTATBLHOM IJIOCKOCTHIO (OCh X))

BBINOTHUTh aKCOHOMETPUUYECKYIO MPOEKIUI0 YCEUeHHOro KoHyca. CHauana B
W30METPHUU TIOCTPOUTH MOJHBIN KOHYC. OOBECTH YepTeX, MPOCTABUTH Pa3MEpPHI.

O0BecTH paMKy, 3aTIOJIHATH U 0OBECTH OCHOBHYIO HAJIITHUCh.

IIpumep BbINOJIHEeHUS TPaPuuecKoi padoThI NPeACTABJICH B MPUJIOKEHUH.



OcHoOBHAS HAIIIKCH

Pucynox 25



Tema 4.1. MamumHOCTPOUTEIbLHOE YePUYCHHUE

[IpakTrueckoe 3angaTue. Buapl ceueHnit u pa3pe30B.
[enb 3aganus : 3aKpenuTh 3HAHUS U HABBIKU MPOCIIMPOBAHUS MOJEIICH B
MPSIMOYTOJIBHBIX MPOCKIUSX; YMETh aHATM3UPOBATH TEOMETPHUECKYIO (GopMy
npeaMeTa. [IpuMeHsTh mpaBHUIIa BBIIOJIHEHHS Pa3pe30B U HAHECEHUS Pa3MEpPOB
Ha YepTe)Kax.
Kparkue TeopeTndyeckue CBeICHHUs

N300paxeHus: BUIbI, pa3pesbl, CEUCHUs

CrniocoObl n300paskeHui (BUIbI, pa3pe3bl U CEUCHUSI) U3YUal0TCsl B Kypce
MaIllIMHOCTPOUTENBHOTO YEpUECHUS. BaxkHENIIMM YCIOBUEM YCIIEIIHOTO U3YYECHUS
JAHHOTO pa3/iesia B MAIMHOCTPOUTEIBHOM YEPUYEHUH SIBISIETCS. YCBOCHUE
cranaapToB (EnunHol cucteMbl KOHCTpYyKTOpCcKkoit nokyMmenTtanuu - ECKJI ). Ion
YCBOCHHUEM CTaHAAPTOB HAJ0 MOHUMATh HE (hOpMAIbHOE 3ayYMBaHUE CTAHAPTOB,
a MOHHUMAaHHUE UX CYTH U MPABUILHOTO MPUMEHEHUS, COJACPKAIIUXCSA B HUX
MpaBUJI, HOPM, TP€OOBAHUIN U PEKOMEHIAIIM, a TaK)KE€ YMEHHUSI MOJIb30BaThCS
CTaHIAPTaMU U CIPABOYHUKOM

UepTexun U3aerii BEITOTHSAIOTCS IO METOY TPSIMOYTOJIbHOTO TPOECUPOBAHNS,
HO MPOEKIMHA BO MHOTHX CIIy4YasiX BEBIYEPUMBAIOT C YIPOIICHUSIMH U YCIOBHOCTSIMHU
Y TTIOATOMY UX MPHUHSITO HA3bIBATh U300PAKEHUSIMU

Pucynoxk 26

Buaom HazbiBaeTcs n300pakeHue oOpanéHHON K HaOII0JaTe 0 BUAMMOMN
YaCTH MIOBEPXHOCTH npeameTa. Ha Buaax gomyckaercst n300paxaTh 1 HEBUIUMBIC
YaCTH IMTOBEPXHOCTH IIPeAMETa ITPUXOBBIMH JIMHUSAMH. 32 OCHOBHBIC TIJIOCKOCTH
MPOCKITNI MPUHUMAIOT IIECTh TrpaHel KyOa, Kak y)ke ObUIO yKa3aHO BHIIIIE.
[IpeameT MpICTIEHHO MTOMENIAIOT BHYTPh Ky0a U MPOCIMPYIOT HA €r0 TPaHu,
HaIpaBJIsis IPOCHIUPYIONINE JIydH OT HaOIroAaTesns K rpadsaM. ['panu kyba ¢
PacIoIOKCHHBIMUA Ha HUX U300paKEHUSIMH MPEMETA COBMENIAIOT B OJTHY
I0CcKoCTh. M300pakeHne Ha PpOHTATHLHOM ITIOCKOCTH MPOEKIHM 1 pruHUMAaETCS



Ha 4YCPTCIKEC B KAUCCTBEC I'NIaBHOI'O. ITocne COBMCIICHUA IUIOCKOCTEH HpOCKHI/Iﬁ
MCIKOY I/1306pa)KeHI/I$IMI/I YCTAaHABJIMBACTCA IMTPOCKIIMOHHAA CBA3b
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Pucynoxk 27

VYcTaHOBIIEHBI CHEAyIOUME Ha3BaHUS BUAOB: 6u0 cnepedu-1 (2nagHulil
8u0), 8U0 ceepxy-2, uo ciesa-3, sud cnpasa-4, eud cHuszy-5, uo czaou-o.

NHorna xakod - au0O BHJ MOXET OBITh pa3MeliéH Ha YepTEKe BHE
MPOCKIIMOHHOW CBSI3M C OCTAJbHBIMH BHUAaMU. B TakoM ciydae Haag HHUM
BBITIOJTHSIOT HAJIMUCh «A», a HalpaBlieHWE B3IUIsAa yKa3bIBalOT cTpeikod. Han
CTPEJIKOM MPOCTABJISIOT Ty K€ OyKBY, UTO U B HAAMKUCHU HAJ BUJIOM (PUCYHOK 28).
[IpaBuna takux o6o3nauenuit ycrananusaetr ['OCT 2. 305-68.

AO

Pucynox 28

Buo enasnwiii (Bua criepenn) - n3o0pakeHue, KOTopoe 1aét Hanbojiee MoTHOe
npenacrasiieHue o hopme npeameTa. [ TaBHBIN BUI pacmoiaraioT Ha (POHTATILHON
MJI0CKOCTH TpoeKIuid. [Ipu BIOOpE r1aBHOTO BUA YUYUTHIBAIOT (hOPMY JeTau, eé
Ha3HAYEHUE U PACIIOJIOKEHHE B XO/IE BBIIIOJIHEHUSI OCHOBHOM Olepaluy TEXHOJIO-
ITMYECKOro mpoluecca npu €€ U3roToBICHUH WK COOpKe.

Buo oonoanumenvhwiii - n3o0pakeHue, MOIy4eHHOE MPOSIUPOBAHUEM
IpeJMeTa UM €ro YacTH Ha IJIOCKOCTh, HE MapauieIbHYI0 OCHOBHBIM INIOCKOCTSIM



npoekuuid. OH NpuMeHsIeTCs B TOM Cllydae, €Clii Kakas - 1100 4acTh npeaMeTa
n300paxkaeTcs ¢ UCKaXEHHUEM Ha BCEX OCHOBHBIX BHaX. [omonMHUTEIbHBIN BU HA
YepTeKe OTMEYAIOT HAAMKCHIO TUNA «4». HanpaBnenue B3rasga Ha 3Ty 4acTh
MpeMEeTa YKa3bIBAIOT CTPEIIKOW U 0003HAYAIOT TOM e OyKBOM. JloMOTHUTEIHHBIN
BUJ] MOXXHO TTOBOPAYMBAaTh, HO B TAKOM CJIydae JOOABJISIOT CIEIMATBHBINA 3HAK
(prucyHOK 28) eciii JONOJHUTEIBHBIN BUJI PACIOJIaratoT B MPOEKIIMOHHOM CBSI3H €
COOTBETCTBYIOIIUM HU300pakKeHUEM Ha YepTeke, TO OH HEe 0003HAYAETCS

Buo mecmnuuii - n300paxxeHue OTIEIbHOI0, OTPAHUYEHHOIO MECTa IMOBEPX-
HOCTH IpeaMeTa. MecTHbIEe BUJIbI IPUMEHSIOT B TEX CIIydasx, KOIr1a Ha
UMEIOLINXCS BUJaX He yAaéTcs Mokas3aTh (popMy KaKol - TO 4aCTH U3JENNs
(Hanpumep: (aaHIa, IpUIKMBA U p.). MEeCTHBIN BUJ MOXKET OBITh OrpaHUYEH
JUHUENW 0OphIBa UM HE OTPaHUYEH. MECTHBIIN BUJI OTMEUAIOT HAa YEPTEKE
10JI00HO JTOTIOJTHUTEIBHOMY.

Pa3spesbr 1aroT BO3MOKHOCTB [T0OKA3aTh HA YEPTEKE HEBUAUMOE I1a3y Ha-
OJroaTens, CTPOEHUE MAIIMHBI UJTK €€ 4acTh: COOPOYHOU €TMHULIBI TN
OTIeabHOM eTanu. OOBIYHO BHYTPEHHEE YCTPOMCTBO JETAIM MOKA3bIBAETCS HA
yepTexax Kak HEBUJIUMOE - IITPUXOBOM JInHKUEH. 110 Mmepe ycnoxHenus neranu
KOJIMYECTBO JTUHUN HEBUIMMOTO KOHTYpa BO3PACTAET, YTO 3HAYUTEIHHO
YCIIOKHSET YTeHHE YyepTexa. YToObI 00JIErYUTh 3TOT MPOLECC, MOIB3YIOTCS
paspeszamu. Cornacao 'OCT 2. 305 - 68 paspezom Ha3bIBaeTCsa U300pakeHUE
IIPEIMETA, MBICIIEHHO PACCEYEHHOIO OJHON MJIN HECKOJIBKUMU IIJIOCKOCTSIMH.
Ceky1iast IJIOCKOCTD pa3pesa I0JIKHA MPOXOJUTh TaK, YTOObI MOXKHO OBLIO
NoKa3aTh XapakTepHble GopMbl IpenmMera. YacTh npeamera, pacionoKeHHOTO
nepesl CeKyIel MI0CKOCThIO, MBICIIEHHO YAAISIOT. [Ipy 3TOM JIMHUM BHYTPEHHUX
KOHTYPOB IIPEAMETA CTAHOBSITCS BUAUMBIMH, UX TTOKA3bIBAIOT CIUIOLIHBIMU
TOJICTBIMU - OCHOBHBIMU JIMHUSAMU. Ha pa3pese noka3bBaroT BCE TO, 4YTO NONAJIO B
CEKYUIYIO IUIOCKOCTh, M TO, YTO HAXOAUTCS 3a HEeW. B 3aBUCUMOCTH OT
PACITOJIOKEHUS CEKYILEH INIOCKOCTH Pa3pe3bl PA3AEISAIOTCS HA 8ePMUKAIbHbIE
(ppoHTanBHBIN U IPOPUIBHBIN), 20PUIOHMANbHbLE, HAKIOHHbIE - TPOCTHIE, IOMaH-
HBIE U cCyneHyameole - CI0KHBIE.

[Ipu BBIONIHEHUU pa3pe3a NOCTYNAOT CIAEAYIOIIMM 00pa3oMm:

- YHOAJSAOT BUAUMBIE JMHUM C TOBEPXHOCTH MPEIMETa, OCTABISAS TOJBKO
KOHTYp (MCKJIFOUEHHE COCTABJISIIOT, HAIPUMEpP, BUIUMBIA KOHTYP OTBEPCTHUSA).

- IUTPUXOBBIE JIMHWHU, IOMNABIIME B IUIOCKOCTh pa3pes3a, CTAHOBATCS OCHOB-
HBIMU CIUJIOIIHBIMH.

- MecTa pas3pe3a 3allTPUXOBBIBATH TOHKUMH CIUIOIIHBIMU JIMHUSIMH C Ha-
kioHoM B 45° (mmst meranna) k muaun ropusonta (30° wim 60° , ecnn HakiIoH
HITPUXOBKHU COBMAJAET C HAKIIOHOM KOHTYpa U300pakeHus).

- pa3pe3 MO3BOJIIET IOJHOCTBIO BBISIBUTH BHYTPEHHEE CTPOEHHE IPEIMETA,
MO3TOMY BBIYEPYHMBATH JMHUU HEBUAMMOTO KOHTYypa Ha APYIHX MPOEKIUSIX HE
HaJIo.

Knaccudukanus paspe3on
B 3aBuCHMOCTH OT 4MCIa CEKYIIUX MIIOCKOCTEN pa3pe3nl pa3aestoTCs Ha:
- npocmule - TPU OJHOU CEKYIIEH IIOCKOCTH;



- CI0JiCHble - TIPU HECKOJIBKUX CEKYIIUX TIOCKOCTSIX.
B 3aBUCHMOCTH OT MOJOKEHHS CEKYILEN OTHOCUTEIIBHO TOPU30HTAIIBHOMN
TIOCKOCTH MTPOEKIHUMN pa3pe3bl pa3ieisiiOTC:

Pa3spes sepmuxanvhwiii - 00pa3oBaHHBIN CEKYIEH MIIOCKOCTHIO, PACIIO-
JI0KEHHOU MEPIEHINKYIISIPHO TOPU30HTAIBHON INIOCKOCTH IMPOEKINMN.
BeprukansHbiii pazpes - GpoHTAIbHBIN (PUCYHOK 29), eciu ceKyIas mIoCKOCTh
napasuiesibHa PPOHTATBHON IJIOCKOCTU MPOEKIMHN U TPODHIbHBIN - €CIH
CeKylllas MIOCKOCTh napajuiebHa NPOGUIbHON MIOCKOCTH MPOESKIIUA.

Pucynok 29

Paspes copuzonmanvhbiil - 00pa30BaHHBIN CEKYyIIEH MIOCKOCTHIO, pacmo-
JI0KEHHOW MapajuieIbHO TOPU30HTAIBHOM TIIOCKOCTHIO TPOEKIUI

I

i

Pucynok30

Pa3spes naxnonnwiii - 00pa30BaHHBIN CEKYIIEH MIOCKOCTHIO, PACTIONOKEHHON MO/
YTJIOM K TOPU30HTAJIBHOW IUIOCKOCTH MPOeKIui - A-A (pucyHok 31)



Pucynok 31

Pa3spes nomanwii - NOXy4EHHBIN PU MBICJIEHHOM PacCEYCHUM NMPEIMETa
MEPECEKAOIUMUCS IIOCKOCTAMM . [Ipy BRINIOJIHEHNH JIOMAaHBIX pa3pe30B
CEKYIIHYE IUIOCKOCTH YCIOBHO TOBOPAYHMBAOT OKOJIO JIMHUY B3aUMHOTO
IIEPECEUEHHUS 10 COBMEIIECHUS C TIIOCKOCTBIO, MAPAJLIEIBHON OTHOU U3 OCHOBHBIX
IJIOCKOCTEN MPOEKIMA. JIOMaHbIl pa3pe3 JOMyCKaeTCsl TOMEIIATh Ha MECTE
COOTBETCTBYIOILIETO BUJIA.

Paspes cmynenuamuiii - MOMy4YEHHBIN TP MBICJIEHHOM PAaCCEYEHUH MPEIMETA
napajuieIbHbIMHM CEKYIIMMHU MIIOCKOCTAMU (pucyHoK 32). Kaxknas cexymias
IUIOCKOCTh BBISIBJISIET BHYTPEHHIOIO (DOpMY MpeMETa Ha ONpeAeIEHHOM yUacTKe.
[TonmoxkeHne CeKymmX MIOCKOCTEN YKa3bIBAIOT PA30MKHYTOM JIMHUAEU CO
CTpeiKaMu U OyKBEHHBIM 0003HaueHueM. B Mectax nepexoaa oT oAHOM ceKyien
IUIOCKOCTH K JIPYTOoi HAHOCAT IITPUXH 0e3 OYKB, yKa3blBaOIIME HApaBiICHUE
neperuda cekyuien miockoctu. Hax pa3pe3oM HaHOCAT HAANKCh, YKa3bIBAIOIIYIO
0003HaUYEHNE CEKYIUX MIIOCKOCTEH.
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PucyHnok 32
Coedunenue yacmu euda u yacmu paspesa. IIpu coeIMHEHNN YacTH BUIA U
4acTH pa3pe3a CAMMETPUYHBIX JIETAJIEH, pa3pe3 MOKa3bIBalOT JIMOO cIipaBa, 100




CHM3Y I10 OTHOLLEHUIO K OCH CUMMETpHH (pUcyHOK 33). Pazpes u Buj pa3aensrorcs
OceBOM MHUEN. Eciu netans HECUMMETPHUYHA, TO Pa3pe3 U BUJ PA3AEIAIOTCS TOH-
KOW BOJIHUCTOU JIMHUEH.

PucyHnok 33

Paspes mpenmMera B y3KOOTpaHUYCHHOM MECTE Ha3bIBACTCS MeCHIHbIM (PUCYHOK
34). O61acTh MECTHOTO pa3pe3a OrpaHMYMBACTCS CIUIONIHON BOJTHUCTOMN JTMHUEH
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Pucynok 35

Ceuenue - nzobpaxenue GUrypsbl, MOJTYUYEHHOE MIPU MBICJICHHOM PAacCeYeHUH
neranu miockoctbio, onpenenser I'OCT 2.305 - 68., B oTiinuue OT pa3pesa Ha
CEUYEHMHU MOKA3BIBAIOT TOJBKO TO, YTO MOMAJAET B CEKYIIYIO MIIOCKOCTh (PUCYHOK
22,23, 23a). [lpumMeHSIOT CeYeHUsl, KaK MPaBUIIO, JIs BHISIBICHUS (hOPMBI
OTJZIEJIbHBIX DJIIEMEHTOB AETalH - pEOep KECTKOCTH, BHICTYIIOB, IIMOHOYHBIX
KaHaBOK, Mpo¢uiiel pa3inyHbIX 00K, BAJIOB U T.II., YTO MOMOTA€T YTOUHUTD
KOH(PUTYpaLUIO AeTAIU U YIIPOCTUTH €€ 4epTex. B aTux cityyasx cexyuias
MJIOCKOCTh MPOBOAUTCS NEPIEHIUKYIIAPHO OCH U3JENIUS WJIKM HOPMAJIBLHO K
BBICTYNY, peOpy u T.1. Ecnu cekyias miocKocTh IPOXOAUT Yepe3 OCh
MOBEPXHOCTH BpalieHus (HUIMHIPUYECKOe, KOHUYECKOoe, ChepruiuecKoe
yrayOJeHue WK CKBO3HOE OTBEPCTHE), KOHTYP CEUCHHsI MOKA3bIBAIOT

B 3aBHCHMOCTH OT pacnoIOKEHUsI Ha YEPTEXKE CEUCHHSI OAPA3IAEISIIOTCS Ha
6bIHECEHHblEe U HAL0IICEHHDbLE.
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[Topsinok BBIMOTHEHUS

BHuMaTENbHO 03HAKOMHUTHCSI C KOHCTPYKIIUEH JETAIH 110 €€ HATJISTHOMY
N300PKCHUIO U OTIPEACIIUTh OCHOBHBIC TEOMETPUUECKHE TEJIa, M3 KOTOPHIX OHA
COCTOMT.

Bri6pats rnaBHoe nzoopaxenue. CornacHo ['OCT 2.305-68**, nzobpaxenue
Ha ()POHTATLHOH TUIOCKOCTH MTPOCKITUH MPUHUMAIOT HA YEPTEKE B KAUECTBE
rIaBHOTO. J{eTans pacmonararoT OTHOCUTENBHO (DPOHTATBHON TUIOCKOCTH
MPOEKIUH TaK, YTOOBI M300pakKeHHE HAa HEel JJaBajio HauOoJIiee MOTHOE
npexacrasieHue o GopMe U pazmepax npeamera. [lpu stom MmakcumalibHOE
KOJIMYECTBO FEOMETPUUYECKUX (DUTYp, 00pa3yIoUuX 1eTaab, HMEET OCH BpalleHUs,
napajuiebHbie PPOHTAIBHON MJIOCKOCTH, a MIIOCKOCTh OCHOBAHUS JIETAIH
pacrnoJiaraeTcsi napajjieibHO FTOPU30HTAIBLHOM MIOCKOCTH TPOEKIIHIA.

B 3aBucuMoCTH OT cofiepKaHus IJIaBHOE U300paKeHUE MOKET OBITh BUJIOM,
pa3pe3oM, WM COCTMHEHUEM TTOJIOBUHBI BUJIA CIIEPEIU C TIOJIOBUHOM
(GbpoHTaIBHOTO pa3pe3a. 3a TJIaBHOE U300paKeHHEe MPUHUMAIOT BUJ] CIIEPEIH.

Breinenuth Ha nmucte popmara A3 COOTBETCTBYIOUIYIO IUIOMIAAh AJIsI KaXKJI0TO U3
TpeX BHJIOB (BUJa CIIEpPEIN — TIIaBHOE N300paKeHUE, BUJIa CBEPXY U BUIA CIICBA).
[Ipu 3TOM 00paTUTh BHUMAHUE HA TO, YTO U300paKEHUs eTalu (BUIbI) TOKHBI
pacmoJiaraThCsl Ha JINCTE PABHOMEPHO, a HE KOHIIEHTPUPOBATHCS B OJTHOM YTIIY.
PaccrosHus MeX Ty OTACIBHBIMA N300PKCHUSIMU M CAMHUX M300paKeHHUH OT
JMHUN paMKU JOJKHBI BHIOUPATHCS TAKUMHU, YTOOBI 00ECIICUUTh YCIOBUS JJIs
HAaHECEHHUs Pa3MepoB, YCIOBHBIX 0003HauUeHU U Hajnucel . [[poBectn oceBbie
MITPUXTTYHKTUPHBIC TUHUU (OCH TTOBEPXHOCTEHN BpAIICHHS, OCH CUMMETPUHU
n300pakenuii). OceBbie JIMHUM JTOJDKHBI BBIXOJUTH 33 KOHTYP U300pa’KeHUS HE
nainee 5 MMm

[TocTpouTs TpH BUAA JETaNN B TOHKUX JTUHUSAX, COOJTIOAAs MPOEKIIMOHHYIO
cBs13b. LLITpHXOBBIMU JIMHUSIMU TIOKA3aTh BHYTPEHHUN KOHTYP JETaNH.

[Toce mocTpoeHus TpeX BUAOB HY>KHO BBITIOJTHUTh HEOOXOUMBIC Pa3pe3bl.
[IpaBuna *0603HaquI/151 U U300paxkeHus pa3pe3oB J0KHbI cooTBeTCTBOBaTH [[OCT

2.305-68 . Ilpu cuMMETPpUYHBIX U300PAKEHUSIX CIEAYET 00s13aTEIHHO COSAUHSTh
IIOJIOBHMHY pa3pe3a ¢ NOJOBUHOM BuAaA. [Ipy 3TOM Ha BUI€ HE TOKa3bIBAIOT
HITPUXOBBIMU JINHUAMH BHYTPEHHUN KOHTYp JAETaIH

Hanectu BEIHOCHBIE U pa3MEpHbIE JTUHUU, CTPETIKU, TPOCTABUTH pa3MEPHbIE
qucia, 3HaKu JUaMeTpoB, paanycoB, YKIOHOB U koHycHocTH (I'OCT 2.307-68).

[Ipu BeIMOTHEHNH 3aaaHusA Ne 3 HCTIONIB3yETCS YIPOILIEHHBIN T€OMETPUUECKUI
IPUHIUN 33JJaHUsI Pa3MEPOB Ha YEepTEXKeE.

Paccrosinusa Mexay KpallHUMHU TOYKaMH JIETaIH MO JUIMHE, BBICOTE U IIUPUHE
Ha3bIBAIOT Tra0apUTHBIMU pa3zMepaMu. OHU SBIIAIOTCS CyMMOM pa3MepoB (GopM Win
COBMAJIAI0T ¢ HUMHU. ["abapuTHbIe pa3Mephl JOHKHBI IPOCTABIATHCSA Ha KaXKI0OM
yeprexe. [[poBepuTh NpaBUILHOCTD BHIMOJIHEHHBIX U300paKEHUIA.

Oo6Bectu yeprex uausIMHU Tpedyemoii Tomuubl (I'OCT 2.303-68). Jluauu
BUJIMMOTO KOHTYpa J0JDKHBI ObITh ToNIIMHON He MeHee 0,5 mm. Jlunuu
HEBUIMMOTO KOHTYpa M OCEBBIE JOJKHBI ObITh B 2...3 pasa TOHbIIIE.

3anoJHUTh YePTEIKHBIM MPU(TOM OCHOBHYIO HAJIUCh YEPTEKA B
cootBeTcTBUU ¢ ['OCT2.104-68.
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KonTponbsHbie BOMpOCHI
Uto Ha3bIBaeTCs N300paskeHUEM ?
Yrto Ha3BpIBaeTCS BUIOM?
Kakune OniBaroT BUABI?
OmnpeneneHue TJIaBHOTO BUIA.
OmnpeneneHue JOMOTHUTEIBHOTO BUIA.
O06o3HaYeHKE TOMOJHUTEIBHOTO BUJA HA YEPTEKE.
OrnpeneneHrue MECTHOTO BU/IA.
Ornpenenenue paspesa.
. Kakue ObIBaroT paszpesni?
OrnpeneneHre BEPTUKAIBHOTO pa3pesa.
. OnpeneneHue ropu30HTAIBHOTO pa3pesa.
. OnpeneneHne HaKJIOHHOTO pa3pesa.
. OmpeneneHue T0MaHOTO pa3pesa.
. OmpeneneHue CTynmeH4YaTOro pa3pesa.
. UTo Ha3pIBaeTCS CCUCHUEM?
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[IpakTueckoe 3ansitue. Pe3sn00BoE coeTuHeHNEe
Llenb 3ansaTus: JlaTh TOHATHE O BUJAX CTAHAAPTHBIN PE3bObI

Meroauueckue ykazanus
[lepen BbINoOHEHHE 3aaHUS] BHUMATEIBLHO U3yUYUTE TEMBI IPOTPAMMBI:
- n3o00paxxeHue 1 0003HaYECHUE PE3hObI
- n300pakeHUE KPENEeKHBIX JIeTallel ¢ pe3b00ii 10 YCIOBHBIM COOTHOIIICHUSM;
- U300pakeHUE PE3bOOBHIX COCTUHEHUN

[InunbKoi Ha3bIBAETCS CTEPHKEHD C PE3b00IA, BHITOJIHEHHON HAa 000MX KOHIIaX

Pe3b00BOI KOHEI[ HMIMUIBKH, KOTOPBhIM BBUHYMBAETCS B PEe3b00OBOE OTBEPCTHUE
OTHOM M3 COEAMHSEMBbIX JeTajied (THE3l0 TMOJ IUNWIbKY), Ha3bIBAETCA
BBUHYMBAEMBIM WJIM MOCAJTOYHBIM KOHIIOM £ .

[Topsimok BBITOTHEHUS paOOTHI.
Ha nucrte ¢opmara A3, opopmieHHOM paMKOW M OCHOBHOW HAMAMHCHIO, TIO
pasmepamMm, yka3zaHHbIM B 3amaHuu Ne70 (o cBoemy BapUaHTy) pacCUHMTaTh
napameTpbl
B cootBercTBun ¢ 'OCTom BeIOpaTh CTaHAAPTHHIE BETHYUHBI
O6BecTH YepTeXK, MPOCTABUTH Pa3MEPHI.
O6BecTH paMKy, 3alOJHUTh U 00BECTH OCHOBHYIO HAJIITUCH.
Pa3Mepsl 17151 BBIMOJHEHUS 3a/IaHUsI TaHbI B Ta0OJIHUIIE.

JlaHHbBIC 1151 paCYeTOB:
JuameTtp pe3nObl d
TonmuHa BEpXHEU TUJIUTHI I



TonmuyHaa HMKHEN TUITATHI
Bricora ¢acku

o B

Pacuer mapameTpos
1 BuyTpeHHuil tuameTp pe3bObl MMWIBKA U AUAMETP OTBEPCTUS HUKHEH

IUIUTBL MM d;=0.85d

2 BgricoTa raiiku, Mm H=0.8d

3 BricoTta maiiobsl, MM s=0.15d

4 Pamnyc CKpyIJIeHUs Tallki HA BUJE CJIEBA, MM R,=d

5 JliuHa pe3bObl MOCaJ0YHOr0 KOHIIA, MM £,=d

6 Huamerp raiiku, Mm D=2d

7 HuameTtp maiObl, MM D,=2.2d

8 JlmaMeTp OTBEpCTHUS B BEPXHEH IUIUTE, MM A=1.1d

9 Pammyc ckpyrieHus raiku Ha BHJIE CIIEPEIA, MM R=1.5d

10 3anac pe3bObl Ha BBIXOAE U3 TAlKH, MM K=(3...4)p

B cootBerctBun ¢ 'OCTom 8724-81 nyist MeTpruyeckoi pe3b0sl

M16 — kpynssii mar P=2 M20 — xkpynsbi mar P=2.5
M?24 — kpynssii mar P=3 M30 — kpynssii mar P=3,5
11 JInvHa oTBEpPCTUS B HUKHEH IIJIIUTE, M L,=0,+4p
12 Jlnvna pe3bObl B OTBEPCTUN HUKHEHN TUTUTHI, MM L=¢,+2p
13 [llupuHa MIKTHI, MM b=3d
14 PaGouyas [yMHa MINTWIEKA { = ntstH+K

15 Beibupaem crannaptayto anuny mmwibku £ mo I'OCT 22032-76
CraHnapTHBINA P AJTUH TIMHJIEK O0IIero Ha3HAYeHUs:

€=40, 45, 50, 55, 60, 65, 70, 75, 80, 90 u 1.1.

Jlnuna pe3sboBoro (cTsxHOro) koHua £y npu I BeiOupaem u3 TadbiInLbI
Tabnuna - cTaHIApPTHBIX MIMHJIEK IS JeTallel C pe3b0OBBIMU OTBEPCTUSIMU
( HOpMaJILHOM TOYHOCTH )

1 d=16 d=20 d=24 d=30
45 30 30

50; 55 38 38 38

60; 65 38 46 46 46
70; 75 38 46 54 54

80 38 46 54 54
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£g=fd*2€ R=15d,
3 < R;=d, K=(3...4})P,
‘!I = .':J'r l,r2FP
Lﬁ!,*-‘.‘if,Sd, L=t,+2P
h=30.
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Ne ga- i Mo pa- .
pakta e " e ¢ nanTa i Il m ¢
1 16 45 55 2 6 an 35 i) 2.5
2 20 28 a0 2.5 17 24 24 55 2.5
3 30 30 0 2.5 I8 20 201 41) 2.0
4 a0 20 56 25 i9 20 a5 45 25
5 %4 24 70 2.5 20 30 26 B0 25
G 30 35 30 2.5 21 24 22 a0 2.5
7 o0 | 25 | s0 | 25 29 16 | 22 | 40 | 2.5
B [£5] 28 48 2.0 23 20 24 40 2.5
a a0 38 a0 2.0 24 30 3l 50 25
10 20 25 50 2.5 25 20 25 45 2.5
11 30 25 70 2.5 26 24 2% a0 2.5
12 24 28 T8 2.5 27 30 245 & 2.8
i3 24 25 45 2.0 23 16 20 4 2.5
14 20 20 50 2,5 29 a0 20 41 2.5
15 30 30 T 2.5 3 30 25 G 2.5




IIpakTnueckue 3aHaTus: BoimomHEeHHUE 3CKU3a aerajne. BeimomHeHue
pabouux yepTexei neTaneu.
[lenb: naTh moHsATHE 00 ACKU3aX U pabOYUX YEPTEKEH MeTalei.

Kpatkue TeopeTrudeckue cBeAeHUS

DICKHU30M HA3bIBACTCSI KOHCTPYKTOPCKHMIA JTOKYMEHT, BBITIOJTHEHHBIM OT PyKH, O3
NPUMEHEHHUS] YePTEKHBIX - HHCTPYMEHTOB, 0€3 TOUHOTrO COONIOJICHUSI MaciiuTada, C
00s13aTENIbHBIM COOJIIOJICHUEM TPOMOPIUN AJIEMEHTOB JeTajeid. ICKU3 SBIAETCS
BPEMEHHBIM YEPTEkKOM U NPEHA3HAUEH, B OCHOBHOM, ISl pA30BOT'0 UCIIOJIB30BAHUSI.

OCKu3 JOJDKEH OBbITh OQOpPMIIEH aKKypaTHO C COOJIIOJICHHEM MPOEKIMOHHBIX
CBsI3ei U BceX MPABWII M YCIOBHOCTEH, ycTaHOBIEHHBIX cTanaaptamMu ECKJI.

OCKHU3 MOXKET CIY>KUTh JOKYMEHTOM JUIsi WM3TOTOBJICHUS JAETalld WU JUIs
BBHITIOJIHEHUS €€ pabouero yepreka. B CBsI3M ¢ 3TUM ACKU3 JAETalu JOJDKEH
coJiepaTh Bce CBeJeHUS 0 ee (opme, pa3mepax, IMIEPOXOBATOCTH MOBEPXHOCTH,
Matepuane. Ha 3cku3e moMemarT U Jpyrue CBEIeHHs, 0POpMIIIEMbIE B BHUJIE
rpauecKoro Wiv TEKCTOBOrO MaTepuaia (TEXHUYeCKre TpeOOBaHUs U T.11.).

BrinosiHeHue 3CKu30B (3CKU3MPOBAHKE) MPOU3BOIUTCS HA JIMCTaX JIt00oM Oymaru
CTaHzapTHoro gopmara.

[Iporiecc 3CKU3NPOBAHUS MOKHO YCIIOBHO Pa30UTh Ha OT/EJIbHBIC ITaIlbl, KOTOPHIC
TECHO CBS3aHBI JIPYT C IPYTOM.

- Osnakomnenue ¢ oemanvio. O3HAKOMHUTBHCS C OCHOBHBIMHU 3JI€MEHTaMHU
netamyd. [lo BO3MOXXHOCTM BBIICHUTH HA3HAu€HHE JIeTald M oOIiee
NpPEJCTaBIICHHEe O Marepuaie, oO0pabOTKe U IIEPOXOBATOCTH OTAETHHBIX
MOBEPXHOCTEM, O TEXHOJIOTUX U3TOTOBJICHUS JIETAIH, O €€ MOKPHITHIX U T.II.

- Bvibop enasnoeo suoa u opyeux neobxooumvix uz0opadicenui

['maBHBIM BUJ claeayeT BbIOMpaTh TakK, YTOOBI OH JlaBaJl HamOoJiee TOJHOE
npencTaBieHre o GopMe M pasMepax JeTaid, a Takke oOJerdall MOoJIb30BaHUE
ACKU30M IIPH €€ N3TOTOBIICHUH.

CyiiecTByeT 3HAUMTENBHOE YHCIO JeTaliel, OrpaHWYCHHBIX TTOBEPXHOCTIMU
BpalllCHUS: BaJbl, BTYJIKH, THIb3bI, KoJjieca, AUCKW, (mannsl u T.01. [lpm
W3TOTOBJICHUM TAKUX JIeTaliel (WK 3arOTOBOK) B OCHOBHOM IMPUMEHSIETCSI 00paboTKa
HA TOKAPHBIX UM aHAJOTHYHBIX CTaHKaX (IUTM(OBATILHBIX).

N300paskeHust 3TUX JeTalell Ha YepTekKaxX pacIioyiaratloT Tak, 9TOObI Ha TJIIABHOM
BUJIC OCh JeTajdu OblIa MapauielibHa OCHOBHOM HAaMUCH. Takoe pacrojoKeHUe
TJIABHOTO BHUZIa OOJIETYUT TIOJNB30BAHME YEPTEKOM TPU H3TOTOBICHUHM TIO HEMY
JIETaH.

[Io BO3MOXKHOCTH CIEIyeT OTrPaHWYUTh YWCIIO JIMHAW HEBUIUMOTO KOHTYpA,
KOTOpBIC CHIDKAIOT HATJSIHOCTh u300pakeHuil. [losTomy cremyer NpUMEHSTh
pa3pe3bl U CEUCHUS.

HeobxonnuMbie n300paxkeHnst ClieAyeT BBIOUPATh U BBITOIHITH B COOTBETCTBHHU C
npasuiamu 1 pekomeHpanusaMu ['OCT 2.305—68.

1. Buvibop popmama nucma

®opmat nucra BeiOupaercs no ['OCT 2.301—68 B 3aBUCHMOCTH OT TOTO,
KAaKyI0 BEJIMYMHY JOJKHBI UMETh M300paxKeHUsl, BbIOpaHHbIEC MPHU BbIMOJIHEHUH 1



srana. Bennunna u MacmTad M300pakeHU JOJKHBI MO3BOJISITH YETKO OTPA3HUTh
BCE JIEMEHTHI HAHECTH HEOOXOIUMBIE pa3Mephl U YCIIOBHBIE 0003HAYEHUSI.

2. [Iloozomoeka nucma

Baayvasie cnenyeT orpaHMYUTh BEIOPAHHBIN JIMCT BHEIIHENW PaMKOl U BHYTpU HeEe
IPOBECTH paMKy uepTeka 3adaHHoro (opmara. PaccrosiHue Mexay 53TUMHU
paMKaMH JTOJKHO COCTABIIATE 5 MM, a CJIeBa NOJI€ IUPUHOU 20 MM 11l TOAIIIMBKHU
JaucTa. 3aTEM HAHOCUTCS KOHTYP paMKH OCHOBHOM HaJIHCH.

3. Komnonoska uzobpasicenuii Ha aucme

BriOpaB riazoMepHblii MacmTad u300pakKeHUW YCTaHABIMBAIOT Ha TJia3
COOTHOIIIEHHE TrabapUTHBIX pa3MepoB JeTand. [locie 3Toro Ha 3CKHU3e HAHOCAT
TOHKUMHU JIMHUSIMH TIPSMOYTOJIBHUKM C TabapuUTHBIMH pa3Mepamu JAeTallu.
[IpsIMOYTOJIBHUKHK pacnoJiaraloT TaKk 4YTOObl PAcCTOSHUS MEXAY HUMHU U KpasMu
paMKi OBLTM JOCTATOYHBIMH [IJISi HAHECEHMsI PAa3MEPHBIX JMHUW U YCIOBHBIX
3HAKOB, & TaKXKe JJIsI pa3MEIICHUS] TEXHUUECKUX TpeOOBaHUMH.

4. Hanecenue uzobpasiceHuii snemenmos oemanu

BHyTpr T1OJyYEeHHBIX MPSMOYTOJbHUKOB HAHOCSIT TOHKHMHU JIMHUSMH
N300pakeHus AIIEMEHTOB AeTand. [Ipu 3ToM HEoOXoAMMO COOMIOAaTh MPOPOPLUN
UX pa3MepoOB M OOECHEUrBATh MPOEKIMOHHYIO CBS3b BCEX M300paKEHUM, MPOBOJIS
COOTBETCTBYIOIIUE OCEBBIE U LICHTPOBBIE JINHUH.

5.0¢gopmnenue 6uoos, pazpesos u cevenuti

Jlanee Ha BcexX BUAAX YTOUHSAIOT MOJPOOHOCTH, HE YUTEHHBIC MIPU BBITOJIHEHUH
JTana HAaNpUMEpP, CKPYyIJeHus, Gpacku, U yJIaJsI0T BCIOMOTaTeIbHbIC JIMHUU
noctpoenusi. B coorBerctBuum ¢ I'OCT 2.305—68 odopmiusaioT paspesbl u
CeUYeHUs, 3aTeM HaHOCAT rpaduueckoe o0O3HAUYECHHUs Martepuaia (ITPUXOBKA
ceuenuir) nmo ['OCT 2.306—68 u mnpou3BOAAT OOBOJAKY H300paKEHUI
COOTBETCTBYIOIINMH JINHUSIMU.

6. Hanecenue pazmepuulx TUHUU U YCAOBHBIX 3HAKOS.

Pa3mepHble TUHUM U YCIOBHBIE 3HAKH, ONPEACISUIM; XapaKTep MOBEPXHOCTHU
(auametp, paauyc, KOHyCHOCTh, YKJIOH, TUIl pe3bObl U T.1.), HaHOCAT 1o ['OCT
2.307-68. OAHOBPEMEHHO HAMEYAIOT HIEPOXOBATOCTh OTACIBHBIX MOBEPXHOCTEN
JI€TajJy U HAHOCAT YCJIOBHBIE 3HAKH, IIEPOXOBATOCTb.

7. Hamnecenue pasmephuvix uucen

C MoMoIIbI0 U3MEPUTENBHBIX UHCTPYMEHTOB OMNPEAEISIOT pa3Mephl JIEMEHTOB U
HAHOCAT pa3MepHble uuciia Ha Jcku3ze. Ecimm y geramu wumeercst pes3bba, TO
HEOOXO/IMMO ONpENenTh €€ MapaMeTpbl M yKazaThb Ha ICKH3€ COOTBETCTBYIOIIEE
0003HauEHNE PE3BOHI .

8. OxonuamenvHoe oghopmaenue 3cKu3a

[Ipyn oxoHuaTenbHOM O(OPMIICHHH 3arOJHSETCS OCHOBHAs HAMMCh. B ciydae
HEOOXOMMOCTH TPUBOASTCA CBEIACHUS O MpPEIENbHBIX OTKJIOHEHHSIX pa3MepoB,
(OpMBI 1 PACTIONIOKEHUS] TOBEPXHOCTEH; COCTABIIAIOTCS TEXHUUECKHUE TPEOOBaHUS U
BBITIOJTHSIIOTCS TOSICHUTENbHBIE HAAMMCH. 3aTeM MPOU3BOAUTCS OKOHYATElIbHas
NpOBEpKa BBIIOJHEHHOTO JCKM3a W BHOCATCS HEOOXOJIMMBbIE YTOYHEHHUS U
UCIPABJICHHUS.



BrinonHenue pabounx yepTexei aeTayiei.

Bce mammnbl, mpuOOpbI, CTAaHKM U T.OI. COCTOAT M3 JIeTaleld COEIWHEHHBIX
pa3HBIM CIIOCOOOM MEXIY COOOI.

B MammHOCTpOEHHMH MPUMEHSIOTCS pa3HbIe CIOCOOBI M3rOTOBIICHUS AETAJEH,
HanpUMep, OJHU JI€TAIH LEIMKOM U3TOTOBIIAIOTCS HA METAJUIOPEKYIINX CTaHKaX,
a Ipyrue myTtem JuThs. [I[puMeHsIoTCsS U Apyrue crnocoObl U3rOTOBIEHUS JI€Tajen.
JleTaJbl0  Ha3bIBAIOT  M3JIEJIME, M3TFOTOBJIEHHOE U3  OJHOPOJHOIO IO
HAMMEHOBAHUIO M MapKe MeTaia, 0e3 NpUMEHEHUss COOPOUYHBIX Olepalui.
[Ipumepamu netaneil MOryT OBITh BajlMK, HM3TOTOBJIEHHBIM U3 OJHOTO KycKa
MeTasuia, OOJT, MIMOHKA U T. T.

JIns M3roToBJICHUS KaXXJOW JeTaaud HYyXKeH ee pabouuii deprex. Padouumm
YepTeKOM JICTAIM Ha3bIBAETCS KOHCTPYKTOPCKUM JTOKYMEHT, COJEpKallui
U300pakeHHe JeTald, pa3Mepbl M Jpyrue JaHHble, HEOOXOJUMBbIE IS
W3TOTOBJICHHS, PEMOHTA W KOHTPOJA. OTOT JOKYMEHT COJEPKHUT JaHHBIE O
MaTepuaie, IEepPOXOBATOCTH IOBEPXHOCTEW, TEXHUYECKHE TpeOOBaHUS U Ap.
Takum 00pazoM, pabouuii YepTek BKIOYAET B ce0s Kak IrpadHUyuecKyro, Tak U
TEKCTOBYIO 4acTh. EClM B MPOEKTHON JOKYMEHTALIMH YEPTEkK OOILLIEro BUAA U3ACIHS
OTCYTCTBYET, TO UEPTEeXKHU JeTajeil pa3pabaThIBalOTCS IO COOPOUHBIM UEpTEKAM
W3MICIINM.

B y4eOHBIX ycnoBHsX Takas pa3paboTKa MPOBOAUTCS MO Y4€OHBIM COOPOYHBIM
YyepTekaM WM 3CKU3aM JIETajeil C HaTypBhl.

TpeOGoBaHus K UepTEXKY JACTAIU

Ueprexx Jneramu JODKEH COJACp)KaTh MUHUMAJIbHOE, HO JOCTaTOYHOE JIJIst
npeacTaBieHus (JOPMBI JETall YUCIIO U300paXeHH (BUI0B, pa3pe30B U CEUCHHI),
BBITNIOJIHEHHBIX C IPUMEHEHUEM YCIIOBHOCTEN U yripolueHuid 1o ctangapram ECK/I.

Ha ueprexxe nomkHa ObITh 0003HaYEHA MIEPOXOBATOCTh MOBEPXHOCTEH JETANH U
HaHECEHbI TEOMETPHUECKH TIOJTHO M TEXHOJIOTUYECKH MPABIILHO BCE HEOOXOTUMBIE
pa3mepsl. TexHndeckrne TpeOOBaHUS TOHKHBI OTPaKaTh: MPEe/bHbIE OTKIOHCHHUS
pa3MepoB, T€OMETPUUECKUX (POPM U PACIOJIOKEHUM TOBEPXHOCTEH, CBEICHHS O
Martepuane.

B omnuume oT acku3a pabouuii YepTeX JACTANM BBINOJHSAIOT YEPTEKHBIMU
MHCTPYMEHTaMH M B oIpefeneHHoM MaciuTade. Takol dyeprex, OQOpMIICHHBIN
TMOJUTMHHBIMU TIOJIIUCSIMHU JIHII, YYACTBYIOIIUX B pabOTe HAJ YEPTEKOM, Ha3bIBACTCS
noauHHUKOM. C TIO/UIMHHUKA pPa3IUYHBIMA CHOCOOAMHM CHUMAIOT KOMUU —
nyonmukarel. JlyOnuKaThl pa3MHOXKAIOT CBETOKOIMUPOBAHUEM, JJIeKTporpaduen u
JPYTUMH CIIOCOOAMU W TIOMYYalOT KOMHUHM, HEOOXOAWMBIC JJIi CEPUHHOTO W
MacCOBOT'0 U3TOTOBJICHUS JI€TaNEH.

[porecc BBIMIOHEHHS YepTeka JACTAM COCTOUT M3 HEKOTOPBIX ATAMOB, KOTOPHIC
UMEIOT MECTO U ICKU3UPOBAHUMU.

- O3HaKOMJICHHE ¢ POPMOI 1 pa3Mepamu JeTalu,

- BBIOOp TJIABHOTO BHAA M  HEOOXOIMMOE KOJWUYECTBO JPYTUX BHJIOB U
HM300paKEHUM.

- BbIOOp HeoOxoauMoro opMara JIMcTa U Maciitada yepTexa JIeTau.
- KOMIIOHOBKa HM300paK€HUW Ha JHCTE, T. €. MPUCTYMAIOT K PALMOHAIBLHOMY




pa3MelIeHnI0 n300paxeHuil Ha nucre. HamewaroT paMmKy uepTeka U OCHOBHOM
HAJIIUCH.

- .HAaHECEHUE YCJIOBHBIX 3HAKOB.

Ecnu uzobpaxkarorcs neranu, TpeOyrole HaHECEHUs Ta0auIl TapaMeTpOB, IS

HUX MIPeyCMaTpUBalOT MECTO B MPaBOil BepXHeH yacTu opMara.

- opopMITEHHE TEXHUIECKHX YCIIOBUH M 3aIlOJTHEHHUE TPpad) OCHOBHOW HAIHCH.
CrpaBa OCTaBJSIIOT MECTO ISl 3alUCH TEXHHYECKUX TpEeOOBAHUUH K HUM,
BKJIFOYAOLIUM CBEJEHUS O TBEPIOCTH METAILIA, PAUyChl CKPYTJICHUN U JP.

- HaHECeHUE pa3MepoB, HAMEYAIOT MPSAMOYTOJIBHUKH II0  pasMepawm,
COOTBETCTBYIOIIUM ra0apuUTHBIM pa3MepaM U300paKEHUI; IPU ITOM OCTaBJISIIOT
HEOOXOQUMBIM 3amac IUIOIIAAM JJIsi HAHECEHUsS pa3MEpOB OKOJIO KaXKJOro
n3o0paxeHus. B mpaBoM BepXHEM YIIy OCTABIAIOT MECTO [UIsl HaHECEHUS
3HAKOB IIEPOXOBATOCTH.

Haanucu Ha yeprexax B TEXHHUUECKUX TPEOOBAHUSAX U TAOJIMILIAX BBIOJIHSIIOTCS

B cootBercTtBUU ¢ ['OCT 2.316—68. TekcToByr0 4acTh, HAJAIUCH W TaOJMIIBI

BKJIFOYAIOT B YEPTEXK, KOTJIAa COACPKAUIUECST B HUX JIAHHBIE HEBO3MOYKHO BBIPA3UTh

rpaMuecKkd WIA YCIOBHBIMU O0O3HaYeHUsIMU. TEKCT HaANUCH JIOJKEH OBbITh

TOYHBIM, KPATKUM U PACIOJIaraThCsl NapajjieIbHO OCHOBHOM HAJIIKCH YEpTEkKa.

Pugnexue cemyemoe [
nofOrT2/476-758
Aoy elas cmoposa
a 1]
Pucynoxk 1

Hannucu, oTtHocsmmecs K H300pa)XxeHUI0, MOTYT COJAEpXaTh He Oojee ABYX
CTPOK, pacrojiaraeMbIX HaJl TOJIKOM JIMHUM-BBIHOCKM W Toa Heu (puc. 1, a).
JInHUI0-BBIHOCKY 3aKaHYMBAIOT WM TOUYKOW HA M300paXKEHUU, WIH CTPEIIKOH (puc.
1,0).

B ocHOBHOM HaAIMCM HAMMEHOBAHWE AECTAJICH 3aMUCBHIBAIOT B UMEHHUTEIHHOM
Majie)ke B €IMHCTBEHHOM YHCJIE€ B HAaUMEHOBAHMSX, COCTOSIIUX U3 HECKOJIBKHX
CJIOB, HA MEPBOM MECTE MOMEMIAIOT UM CYLIECTBUTENIBbHOE, HanpuMep: «Koieco
3y0daroey.

O0o03Ha4eHMe IEPOXOBATOCTH NMOBEPXHOCTEN HA padounX YyepTeRax
aeTaseH
[ToBepxHOCTh MHO0OW JeTallv, €ClM Jake OHa O4YeHb TIIATEIbHO 00padoTaHa,
UMEET HEPOBHOCTU B BUJE BBICTYNOB M BHaAuH. [IpuueM Takue HEPOBHOCTU Yy
HEKOTOPBIX JIeTallel MOXXHO OOHapyXWUThb Ja)ke HEBOOPYKEHHBIM IJIa30M, B



JIPYTUX K€ — TOJBKO C MOMOIIBIO CHEHUATIbHBIX MpucrnocobaeHuil. Bennunna
HEPOBHOCTHU Ha MOBEPXHOCTH JETATIN U3MEPSIETCS B MUKPOMETPaAX (MKM).

Berd odoa bormey mofecavocmy v
!’fgg::gf; (Wi} dpyewe Jonarnymens -
wepoxpdameomy A€ YNAIQNUA
no FoLTZe9- 73/
‘,’ 7 flanxa Ixaxa

Inax ol Sziofandruna
no/ocrzree-73

3. Yrcwobuce ofoinave-

NU@ NanpaEneNLR
ﬁepaﬁﬁﬁﬁnrﬁ

Pucynoxk 2

CoOBOKYITHOCTh HEPOBHOCTEH, 00pa3yIolIUX peiibed MOBEPXHOCTH HE3aBUCHMO
OT c1oco0a ero Ha3bIBAIOT EPOX0BATOCTHIO.

[ToBepxHOCTH AeTaneil o0Opa3yroTcs B pe3ylibTare ux oopadorku. Kak mpasuso,
pabourie TOBEPXHOCTH JeTalu o00pabarbiBaloT Oojiee KadyeCTBEHHO, YeM
Hepaboume.

[IIepoxoBarocTe noBepxHocTu pernmameHtupyercs ['OCT 2789—73 u I'OCT
2.309—73.  Cra"papT  yCTaHaBIMBaeT  CIEAYyIOLIME  HapamMeTphl s
XapaKTEPUCTUKU HIEPOXOBATOCTH OBEPXHOCTH:

Ra — cpennee apudmeTndeckoe OTKIOHEHUE TTPODUIIS;

Rz — BBIcOTa HEPOBHOCTEN PODPUIISA MO IECITH TOUKAM;

Rmax — Haubonpas BbICOTa HEPOBHOCTEH MPOPUIIS;

Sm — cpegHuil mar HEPOBHOCTEM;

S — cpenHui mar HEPOBHOCTEMN IO BEPLIMHAM U JIP.

VYcranoBneHo 14 knaccoB IMIEpOXOBATOCTH MOBEPXHOCTEW. UYeM MeHbIe
HIEPOXOBATOCTh, TEM BBIIIE KJIACC IIEPOXOBATOCTU. KIilacchl IIEpOXOBATOCTH C
MEPBOIO MO MATHIN, a Takxke Kiaacchl 13-i u 14-i onpenenstoTcs napameTpom Rz,
BCE OCTaJbHBIE KJIACChl (C IIECTOr0 MO JBEHAAUATBHI BKJIIOYUTEIBHO)
ONPENENSIOTCS apaMeTpoM Ra, cCHMBOJI KOTOPOTO HE MUUIETCS, & MUILIETCS TOJIBKO
KOJIMYECTBEHHAs! XapaKTEPUCTUKA.

Ha puc. 3 wu3oOpakeHbl 3HaKd, KOTOpPbIE TPUMEHSIOTCS B 00O3HAUYECHUU
miepoxoBaToctu. Pazmep h Oepercs paBHBIM BBICOTE€ pa3MEPHBIX YHCEN Ha
yepTexe, a pazmep H pasen (1, 5, ... 3)h.

3HaK Ha puc. 3, a IPUMEHAIOT JJIs1 0003HAYEHUS IIEPOXOBATOCTH MOBEPXHOCTH,
BUJlT OOpabOTKM KOTOPOW KOHCTPYKTOPOM HE 3ajaercs. 3HakK Ha puc. 3, 0
0003HaYaeT MIEePOXOBATOCTh MMOBEPXHOCTH, 00pa3yeMoi yJajieHUEM CIIOsl MeTajlia
(ToueHue, QpesepoBaHue, cBepiaeHue U T. 1.). lllepoxoBarocTb NMOBEPXHOCTU B
COCTOSIHMM IIOCTaBKM (MPOKAT, MOKOBKA, JUThE U Jp.) U HE 00pabaThiBaeMOH 110
JTAHHOMY 4epTeKy 0003HAYaeTCsl 3HAKOM, ITIOKa3aHHbIM Ha puc. 3,B.
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Pucynok 3

OO6o3HaueHHsT IIEPOXOBATOCTH IMOBEPXHOCTEH HA HM300paKEHUW JeTald
pacroJsiaraloT Ha JIMHUSX KOHTYpa, BBIHOCHBIX JIMHUSX WM TIOJIKaX JIMHHM-
BBIHOCOK (pHuC. 4).

Pucynox 4

[Ipn ykazaHuyM OAMHAKOBOW MIEPOXOBATOCTH [JII BCEX IMOBEPXHOCTEU IECTAIIN
0003HaYEHNE MIEPOXOBATOCTH MOMENIAIOT B IPABOM BEPXHEM YTIIy UepTexa U Ha
n3o0paxeHue He HaHocsAT (puc.5, a). Pasmeppl W ToONIIMHA JIMHUU 3HAKA,
BBIHOCHMOTO B TMPaBblii BEPXHUH yroJ, TOJKHBI ObITH B 1,5 paza Oosblie, yeM B
0003HaYEHUAX Ha N300paAKEHUU.

B ciywae opuHakoBOM IIEpOXOBATOCTHM Il MpeoOsajaronied  4acTu
MOBEPXHOCTEH JAeTalld IEPOXOBATOCTh HAHOCUTCS, KaK IMOKa3aHo Ha puc. 5, 0. 1o
O3HAYaeT, YTO BCE MOBEPXHOCTU, Ha KOTOPBIX HET 0003HAUYEHHUS IIEPOXOBATOCTH,
MMEIOT IIEPOXOBATOCTh C BEIMYUHOM MHUKPOHEPOBHOCTEHM, YKA3aHHOM B MPaBOM
BEPXHEM YIUIy YEPTEXKA.



Ecnu 1mepoxoBaTocTh MOBEPXHOCTEW, OOpa3yloIIMX KOHTYp AETalH, JTOJKHA
OBITh OJIMHAKOBOW, TO 00O3HAYEHHUE IIEPOXOBATOCTH HAHOCST, KaK IMOKa3aHO Ha
puc. 5, B.
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Pucynoxk 5

HaHocsiT 3Hakum 1IEpOXOBATOCTH HA M300paKEHWHM B 3aBUCUMOCTH OT
PacIoIOKEHUSI TOBEPXHOCTH M HAJIMYMS TIOJIKH Y 3HaKa (puc. 6).
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Pucynok 6

Yeprex aeranu, U3rOTOBICHHOMN JIMTHEM

Ha puc. 7 man deprex kopmyca, M3rOTOBJIEHHOTO IMYTEM OTJIMBKU U3 YyTryHa C
nocieaywiieil 00paboTkol Ha METALIOPEXKYIIUX cTaHKax. Ha deprexe xopmyca
BBITIOJIHEHBI MATh U300paKEHHUU TJIaBHBIA BHUJ (C MECTHBIM pa3pe3oM), BU]L
cBepxy W nmpoduIbHBINA pa3pes, BUA cHU3y (A4). U BeimosHeHo ceuenue (b—
b), BeisBIsITONIEE hOpMYy paccekaemoil yacT neTtanu. B MecTax mepecedeHus
MOBEPXHOCTEH JETalM BBHIMTOJHEHBI CKPYTJCHUS (ITO XapaKTEPHBIN MPU3HAK
mutoir neranu). CKpyrjeHWid HET TOJbKO B MecTaxX, 00pabOTaHHBIX Ha
METAJIOPEXKYIIUX CTAHKAX.

[ITepoxoBatocTh 00paOOTAaHHBIX IIOBEPXHOCTEN OTMEUYEHA IPOCTAHOBKOU
COOTBETCTBYIOIIMX 3HAKOB. YCIOBHBIM 3HAK, MPOCTABICHHBIM B IPABOM
BEPXHEM YTIIy YEPTEXka, YKa3bIBAET, YTO BCE OCTAJIbHBIC TOBEPXHOCTH HA CTAHKaX
He 00pabaThIBAOTCS.
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Pucynok 7

Hanecenue pazmepoB Ha pado4uX 4YepTexax aeraseit

Bompocsl obecnieuenus: paboyero yeprexa JieTaard HeoOXOAUMBIMU pa3MepaMu
MPOIYMBIBAIOTCA YXKE€ IO XOJy OTMpEeNeiIeHUs HEe0OXOJAMMOro KOJIMYecTBa |
coziepkaHusi U300paKeHUM, a HEMOCPEACTBEHHO PEIIAIOTCS TOJIBKO TOTa, KOTJa
M300paXKEHUS IETAJIU YK€ BBITIOJTHEHBI.

Pa3Mepsl Ha paboueM dYepTexe JeTaau JIOHKHBI OBITh HAHECEHBI TaK, YTOObI
00ecneynuTh HAUMEHBIIYI0 TPYAOEMKOCTb HW3TOTOBJEHUs Jeranu. Heynaunoe
HAHECEHUE Pa3MEPOB MOXKET MPUBECTHU K BHITIOJTHEHUIO JIMIITHUX TEXHOJIOTMYECKUX
omepanuii M TOBBIIICHUIO CEO0ECTOMMOCTU JeTaiu. Hanuume OJuHAKOBBIX
pa3MepoB y OTJIETbHBIX JIEMEHTOB JIeTajlu, HarpuMep, (acok, KaHABOK, MTPOTOUEK,
YMEHBIIIAET YUCIO HEOOXOIUMOTO PEXYIIEr0o U M3MEPHUTEIBHOTO MHCTPYMEHTA,
YTO MPUBOAUT K CHIKCHUIO CEO0ECTOMMOCTH M3TOTOBJICHHUS ICTAJIH.

[Ipy HaHeceHWMM pa3MepoB Ha padouMX dYepTekax jaeraield HeoOXOaUMO
coOII0AaTh CIAEAYIOUINE TTOTOKECHHS.

UepTtex netanu TODKEH COAEPKaTh TPU TPYIIBI pa3MEPOB, HEOOXOAUMBIX IS
€€ M3TOTOBJICHUS: Ta0apWTHBIC, MEXKOCEBBIE M MEXKIIEHTPOBBIE pa3Mepbl U MX
paccTosiHus A0 0a3, pa3Mephl OTACIBHBIX 3JIEMEHTOB JACTAIIH.

B psane ciywaeB  nOpoOCTaBIAIOT €€ M pa3MEpbl  YCTAaHOBOYHBIE,
MPUCOEIUHUTEIbHBIE U CIIPABOYHBIE.



Kaxxaplil OTIMYHBIN OT APYTHUX AJIEMEHT AETaIH J0JKEH UMETh pa3Mepbl POpMbI
U pa3Mepbl MOJIOKEHUS €ro OTHOCUTENIbHO 0a3. Ha oamH M TOT Xe 37IeMeHT
KXKIBIA pa3Mep MpOCTaBisieTcsl TONbKO oauH pa3. Ilpum stom ans ymoOcrtBa
MOJIb30BAHUS YEPTEKOM BCE Pa3MeEphbl, ONPEACIAIONINE AIEMEHT JI€Talu, JTOJKHBI
KOHLIEHTPUPOBATHCS B OJTHOM TJIABHOM JUIsl IaHHOT'O 3JeMeHTa n3o00paxenuu. Ha
puc. 8 pazMep U KOOPJAMHATHI OTBEPCTUS AUAMETPOM § MM JaHbl HA BHJIE CBEPXY, a
pa3Mepbl U KOOPJAMHATHI 11a3a — HA IIaBHOM BUJE.
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Pucynok 8

Henp3sa 3amuchiBaTh BIEPEMENIKY pa3Mepbl HapyXKHBIX W BHYTPEHHUX
MOBEPXHOCTEH »3yemMeHTOB Jeranu (puc. 9). Ilpu 3TOoM pa3mepHble JHHUU
NPEeANoOYTUTENbHEE pacroyiiaraTh BHE KOHTypa wu300paxkeHusa. Ilepeceuenue
BBIHOCHBIX M Pa3MEPHBIX JIMHUN HEXKENATeIbHO, U KaTErOpUYECKH BOCIPEIIAETCS
BBIHOCUTh MEHBIIMKA pa3Mep 3a Oonbimid. [IpocTaHoBka pa3mMepoB OT JIMHUHU
HEBUJMMOTO KOHTYpa HE PEKOMEHIYETCS.
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Pucynok 9
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Pucynok 11

Pa3mepbl HECKOJBKMX OJMHAKOBBIX 3JIEMEHTOB JI€Tald HAHOCAT OJUH pPa3 C
yKa3aHHUEM UX KoyndecTBa (puc. 9).

[Ipu  HaHeceHMHM  pa3MepOB  OJUHAKOBBIX  DJIEMEHTOB,  PaBHOMEPHO
PaCIONIOKEHHBIX M0 OKPY>KHOCTH, BMECTO YTJIOBBIX pa3MepOB, KOOPIAUHUPYIOIIIX
PaCMoONOKEHUE ITUX DJIEMEHTOB MO OKPY)KHOCTH, MOXHO YKa3bIBaTh TOJBKO HX
KoJimyectBo (puc. 10).

Ha puc. 11 npuBeneHsl npuMepsl HAHECEHHSI PA3MEPOB OTBEPCTHM B pa3pese U
Ha BUJIC.

VY nperaneii ¢ pe3p0oil IIMHA pe3bOOBOrO ydacTKa BKIIIOYaeT pazMmep (acku u
npoTouku. Pa3zmepsl (hacku ¥ MPOTOUKM yKa3bIBAIOTCS OTIEIBHO BHYTPHU pa3mepa
pe3bp0oBoTO yuacTtka (puc. 12).
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Pucynok 12



ITpakTrueckue 3anstuss COOpOUHBIN YEPTEXK, €r0 HA3HAUEHUE.
[TocnenoBaTenbHOCTD BHIMOJIHEHHUS COOpOUHOTO uepTexka. [lopsaok cocTaBnenus
cnerupuKanui.

[{enp 3aHATHS: aTh HOHATHE O COOPOYHOM UEPTEKE

Kpatkue TeopeTuueckue cBeAeHus
COopouHbIii 4epTé:k — BHUJ KOHCTPYKTOPCKOM JOKYMEHTAIMH, JOKYMEHT,
colepamuii  u300pakeHue CcOOpPOYHOM  eIUHUIIBI W JApPYyTUe  JIaHHBIE,
HE0OXoaUMBbIe 11t €€ COOPKHU M KOHTPOJISL.
TpeOoBaHUsI K BBIMOJHEHUIO COOPOYHBIX uepTexeil ycranomieHsl B ['OCT
2.109 (ECK . OcHoBHble TpeOOBaHHUS K YEPTEKAM).

COopouHbIN YepTEK JOJIKEH COJIEPKATh:
- u300pakeHHe COOpPOYHON EIUHUIBI, KOTOpoe JHaéT MpeACTaBICHUE O
PacoJIOKCHUH U B3aMMHOW CBSI3U COCTAaBHBIX YacCTeH, COCAMHICMBIX TI0 JAHHOMY
4epTexy, U oOecreunBaroniee BO3MOKHOCTh OCYIIECTBICHUS COOPKU U KOHTPOJIIS
COOpPOYHON €TUHUIIBI.
- pa3Mepbl, KOTOPBIC TOJDKHBI OBITh BBIMOJHEHBI WU TPOKOHTPOJIUPOBAHBI IO
JTaHHOMY COOPOYHOMY YEPTEKY.
- YKa3aHUS O BBIMTOJTHECHUU HEPA3BEMHBIX COCTMHCHHUM. (CBAPHBIX, ASHBIX U JP.);
- HOMepa MO3UIMI COCTaBHBIX YaCTEH, BXOISIINX B U3/IEIHUE.
- rabapuTHBIE pa3Mephl U3IETHSI.
- YCTaHOBOYHBIC, MPHUCOCIWHUTEIbHBIE W JPYyTUe€ HEOOXOJMMbIC CIPABOYHBIC
pa3mepsl. [Ipyu HEOOXOAMMOCTH — TEXHUYECKYIO XapaKTEPUCTUKY U3CIIHS.

IIpaBuia BeINOJIHEHUS
COopouHbIe YepTEXKH CIAEAYET BBINOIHATD, KaK MPaBUJIO, C YIPOILICHUSIMH,
COOTBETCTBYIOIIMMH TPEOOBaHUAM CTaHAAPTOB EqnHONM crucTeMbl
KOHCTPYKTOPCKOW JJOKYMEHTAI[MU M HACTOALLIETO CTaHIapTa.
- O3HAKOMUTKCS CO COOPOYHOM €AMHUIICH: BBISICHUTD

Ha3HauYeHHEe COOPOYHON €UHUIIBI, paboyee MOJI0KEHUE, YCTPOUCTBO U
NPUHIUI pabOThI;

pazo0paTh COOPOUHYIO CIUHUITY Ha ICTAIIH;

BBITIOJTHUTH 3CKU3bI JBYX HECTAHJIAPTHBIX JeTallel, BXOASIINX B COOPOUHYIO
eAuHuIy (Kopmyc, ITYUEp );

BBITIOJTHUTH 3CKU3 COOPOUYHOTO YepTexa Ha popMaTa A2 MUIITUMETPOBOI
Oymaru

COCTaBUT b Ha COOPOUHYIO €IMHUILY ClielU(DUKALINIO;

HCIOJIb3YI0 KOMIIBIOTEPHYIO MporpamMmy «Komrmacy 3anoaHUTh
cHelM(pUKALUIO, YIUTHIBAsA, YTO HAIMYKME TE€X UM UHBIX Pa3fesioB B TaOIuIle
cnenuuKaIm OnpeaeseTcs

COCTABOM CIELU(PUIIUPYEMOTO U3IETHS;
BBITIOJIHUTH TUTYJIBHBIN JIUCT U CUIUTH 33JJaHUE B MAIIKY.
Ha cOopouHbIX uepTexax AOMYyCKAETCs HE MOKA3bIBaTh:



- (packu, OKpYIJIEHHS, MPOTOYKH, YTITyOJIEHUs, BBICTYTIbI, HAKATKH, HACEUKH, U
JIPYTUE MEJIKUE AJIEMEHTHI;

- 3230PbI MEXY CTEPKHEM U OTBEPCTUEM;

- KPBIILIKHU, KOXKYXH, IEPETOPOJIKH U T. II., €CIIM HEOOXOIUMO MOKa3aTh
3aKPBIThIE MU COCTaBHbIE YacTH u3naenus. [Ipu 3ToM Haa n300paKeHHeM AeNatoT
COOTBETCTBYIOIIYIO HAANUCH, HAnTpuMep: «KpbIliKa 1mo3. 3 He NOKa3aHay;

- BUJIUMBIE COCTABHBIE YACTH U3ICJIMI WU UX JIEMEHTHI, pACTIOJIIOKEHHBIE 3a
CETKOM, a TaKKE YACTUYHO 3aKPBITHIE BIIEPEAN PACTIOIOKEHHBIMA COCTABHBIMU
YacTsIMU;

W3nenusi, pacrnojio)kKeHHbIE 3a BUHTOBOM MPYXKUHOH, H300paKCHHOM JIWIIb
CEUYCHHSIMU BUTKOB, U300pa)KatoT JI0 30HbI, YCJIOBHO 3aKpbIBAIOIIEH 3TU U3ACIIUS U
OTIpEIEIISIEMO OCEBBIMU JIMHUSIMU CEYEHHU I BUTKOB (puc. 1).

Pucynok 1.

[Tpumep n3o0paxkeHUs BUHTOBOM MPYKUHBI HA COOPOYHOM UYEPTEKE
Ha cOopouHbIX uepTekax MPUMEHSIOT CIEAYIOIIME CHOCOObI YIPOLIEHHOIO
U300paKEHUSI COCTABHBIX YacTel U3JIeTUi:
- Ha paszpe3ax H300pakaroT HEPACCEUEHHBIMU COCTaBHBbIE YacTH, HAa KOTOPHIE
oopmIleHBI CaMOCTOSITENIbHBIE COOpOUYHbIE 4YepTeku. JlOMmycKaeTcsi BBIMOJIHSTH
YEPTEKHU TaK, KaK NOKa3aHO Ha pHUC. 2;



Pucynok 2.

[Tpumep odopmiieHHst cCOOPOYHOro YepTeEXKa 3aABUKKA

BHeuHue ouepTanus U3aenus, Kak IpaBuiio, CiIeayeT yIpouaTh, He U300paxas
MEJIKUX BBICTYIIOB, BIIaJIMH U T. II.

Ha cOopouHbIX uepTexax, BKIIOYAIOIMMNX H300pKEHUS  HECKOIbKHUX
OJIMHAKOBBIX COCTaBHBIX 4YacTel (KoJiec, OMOPHBIX KAaTKOB M T. II.), JOIYCKaeTCs
BBIMOJIHATh IOJIHOE H300pa)KeHUE OJHOM COCTaBHOM dYacTd, a H300paxeHUs
OCTAJIBHBIX YaCTEH - YIPOILEHHO B BUJE BHEIIHUX OYEPTAaHUN.

CapHoe, mnasHOe, KJIEEHOE€ M TOMYy IMOJOOHOE H3JeNHe U3 OJAHOPOIHOIO
MaTepuaia B cOope ¢ IpyrMMU M3ACIUSMU B pa3pe3ax U CEYCHUSIX IITPUXYIOT B
OJIHy CTOpPOHY, H300paxkas TpaHMIbl MEXIy JeTalsIMH H3AETUs CIUIOIIHBIMU
OCHOBHbIMU JUHUSMHU (puc. 3). Jlomyckaercss HE MOKa3blBaThb PAHULBI MEXKIY
NETalsIMU, T. €. N300pakaTh KOHCTPYKIUIO KAK MOHOJIUTHOE TEJIO.
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Pucynok 3.



[Tpumep n300pakeHUst cBapHOU COOPOYHOM €OUHMIBI Ha COOPOUYHOM YepTEXKe
U3J1EIIHS

Ha c6opounom depTeke BCce COCTaBHBIE YACTH COOPOYHON €IUHUIIBI HYMEPYIOT
B COOTBETCTBUM C HOMEpaMHU TO3MIMHA, YKAa3aHHBIMH B CHEHH(PHUKAIUU 3TON
coopouHoil enuuuibl. Homepa mo3uiuii HaAHOCAT Ha MOJKaX JIMHHUI-BBIHOCOK,
MPOBOJAMMBIX OT U300PaKEHUIN COCTAaBHBIX YacTEH.

Homepa mo3unmii yKa3bplBalOT Ha TeX HW300pAKEHUAX, HA KOTOPBIX
COOTBETCTBYIOIIME COCTaBHBIE YACTU NPOCHUPYIOTCSA KaK BUAUMBIC, KAK IPABUIIO,
Ha OCHOBHBIX BUJAaX U 3AMEHSIOIINX UX pa3pe3ax.

Homep nmosunmii pacrnosnararoT MapajuleIbHO OCHOBHOM HAJIIMCH YepTeXka BHE
KOHTYpa M300paK€HUsI U TPYNIUPYIOT B KOJOHKY MM CTPOUYKY MO BO3MOKHOCTH
Ha OJHOU JTUHUMU.

HoMep mo3unuii HaHOCAT Ha YepTeKe, Kak MpPaBuio, OAUH pas. Jlomyckaercs
IIOBTOPHO YKa3bIBaThb HOMEpPA MO3ULIMM OJMHAKOBBIX COCTABHBIX YaCTEM.

Pa3mep mpudra HOMEpOB NO3UIMI JOHKEH OBITH HA OJIMH-/IBAa HOMEpa OoJIbLIE,
4yeM pazMep mpudTa, IPUHATOrO AJIsl pa3MEPHBIX YUCEN Ha TOM K€ YEPTEKE.

Jlomyckaercss ~ nenaTh  OOLIyI0  JIMHUIO-BBIHOCKY € BEPTUKAJbHBIM
PACIIOJIOKEHUEM HOMEPOB IMO3ULMK, U TPYNNbl KPENEKHBIX JETAJIEH,
OTHOCAILIMXCS K OJHOMY M TOMY € MECTy KperuieHus (puc. 4). Eciau kpenexHbIx
Jnetanel aBe W Oojiee M MOpPU 3TOM pa3HbIE COCTaBHbIE YAaCTH KpemsTcs
OJIMHAKOBBIMHU  KPEIEKHBIMU  JCTAISIMUA, TO KOJMYECTBO UX JOIIYCKAETCS
IPOCTABJIATh B CKOOKaXx IOCJIE HOMEpPa COOTBETCTBYIOIICH MO3UIIMU U YKa3bIBAThH
TOJIBKO JUUISI OJHOM €IWHHUIBI 3aKPEIII€MOW COCTAaBHOW 4YacCTH, HE3aBUCHUMO OT
KOJINYECTBA 3TUX COCTABHBIX YaCTEU B U3JEIIUU;

Pucynok 4.

[Tpumep rpymmbl KpenexkHbIX AeTajieid Ha COOPOUYHOM YepTexe

Ha cOopouHoM uepTexe W3AenMsl, BKIIOYAIOLIETO JAETald, Ha KOTOpbIE HE
BBINYIIEHBI paboyue YepTekH, Ha H300pakeHuu U (WIM) B TEXHUYECKUX
TpeOOBAHMSIX TMPUBOAAT JIONOJHUTEIbHBIE JAaHHbIE K CBEIACHUSM, YKa3aHHBIM B
cneuu@uKanuy, HEOOXOAUMBIE Ui HW3TOTOBIEHMS JeTajled (IIepOXOBATOCTb
MOBEPXHOCTEH, OTKJIOHEHUS (POPMBI U T. 1I.).



Han nzo0pakeHueM JeTanu HaHOCAT HaJIUCh, COJIEPIKAIIYI0 HOMED MO3UIIMU U
MacmTabd W300pakeHUs, €CIM OH OTIMYAeTCsl OT MacmiTtada, yKa3aHHOTO B
OCHOBHOMW HAJITUCH

[TocnenoBaTebHOCTH BBITOIHEHHS] COOPOYHOIO YEPTEKA TOTOBOTO U3ETUS

1. O3HaKOMJIEHUE C U3AEIIHEM

[lpucTtynas K BBIMOJHEHHUIO COOPOYHOTO uepTeka M3AeNus (WM ero 4acTu —
cOOpPOUYHOM eAMHUIIBI), HEOOXOAMMO MOJPOOHO O3HAKOMHUTHCS C HA3HAYCHUEM,
YCTPOMCTBOM M B3aMMOJICHCTBUEM OT/IEIBbHBIX YaCTEH ITOTO U3JIEIHSL.

[lepen BbIMOTHEHNEM YepTEka HAI0 CAMOCTOATEIBHO Pa300paTh A€Talb, YSICHUTD
reoMeTpuyeckue (QopMbl JAeTalieil, YCTaHOBUTb BHJbI COCAMHEHUN JIeTajled W
MOCJIEIOBATEIBLHOCTh COOPOYHBIX OTEpaIIUK.

2. Pacnipenenenune cocTaBHBIX YacTel U3IETUS IO pas/iesiaM crienurKaiuy 1
MPUCBOCHKE UM 0003HavYeHui. Ha KaXk1y10 U3 STUX COCTaBHBIX YacTei
BBITIOJTHSICTCSL ACKU3, I€TaIU, KOTOPbIE MOTYT ObITh OTHECEHBI K "CTaHIapTHBIM
u3enusaM’ , 0OBIYHO HE 3CKU3HUPYIOT);

CocraBHble YacTH: OONTHI, TAKHU, MACJICHKA OTHOCATCS K pa3Aeiy crelu(uKkanim
"CranapTHbIC U31eIus ",

Ecnu TpyHO onpenenuTb, KakoMy H3AEIUI0 MPUHAUIEKUT COOpOUHas eIMHULA,
To o6o3HaueHue uznenus [1K02.00.00 pekomenayeTcst 3aMeHUTh MHIekcom MUY.02
("MarmHOoCTpoUTEebHOE YepueHue')

3. DcCKH3UMpOBaHUE JAeTajed. DCKU3UPOBAHHME MACTAJIEH OCYIIECTBIETCA B
COOTBETCTBUHU C PEKOMEHJIAlIMAMH U ITPABUIIAMH.

Ocoboe BHUMaHUE ClIeAyeT OOpaTUTh HAa COOTBETCTBHE Pa3MEPOB COMPSITaeMbIX
ITIOBEPXHOCTEN JETaJIEH.

4. BeimonHenue cnenuukaimm 1 cOOpOYHOTo YepTeka

Ha cOopodHoM uepTexe COCTaBHBIE YaCTH UE€T 0003HAYAIOT HOMEPAMH TO3UITUI
B TOM MOCIEA0BATEIbHOCTH, B KOTOPOW OHM 3alMCaHbl B Crielu UKy,
CrnenoBatenibHO, crienupuKaIus J0KHA ObITh BHITIOJIHEHA JI0 MPOCTAHOBKHU
MO3ULIMI Ha COOPOYHOM YEPTEKE.

COopounslii yeptex (cM. puc. 461) BBITIOJHAETCS B Takoi
MOCJIeI0BATEBHOCTH:

- BBIOOD UmMCIIa U300paKeHnH;

- BBIOOp MaciTaba n300pakeHui;

- BBIOOp (popMaTa JInCTa;

- KOMITOHOBKa M300payKeHHUIA;

- BBITIOJTHEHHE N300paKCHHUIA;

- HAHECEHHE PA3MEPOB;

- HAHECEHUE HOMEPOB MO3UIINH;

- BBIIIOJTHEHUE TEKCTOBOTO MaTepHaIa;

- 3aI0JIHCHME OCHOBHOM HAJIHCH.

Yucno n3o0pakeHU T0KHO OBITh MUHUMAJIbHBIM, HO IOCTATOYHBIM JIJIsI
TOTO, YTOOBI J1aTh MMOJHOE MpeCcTaBIeHue 0 GopMe U pazMepax U3JAEIUs U ero
COCTaBHBIX YacTeH.



dopmart yepTeka JOIKEH ObITh BBIOpAaH C pacyeToM, YTOObI NOJIE YepTexKa
MCMOJIb30BAJIOCH PALIMOHAIBHO.

[Tocne BbruepurBaHus H300PAKEHUI HAHOCAT rabapUTHBIC U IPUCOSANHUTENHHBIC
pa3Mepbl, IPOCTABIISIOT YCIOBHBIE 0003HAYEHUS IOITYCKOB U NTOCAIOK

Cneundukanus

Crneunduxanus SBISIETCS OCHOBHBIM  KOHCTPYKTOPCKHUM  JIOKYMEHTOM,
npe/cTaBlIsIeT cOO0W TEKCTOBOW JOKYMEHT, ONpPEENSIONMiA COCTaB H3JIEIIHs,
cocTosiliero U3 JByX M Oosiee yacteil. CocTaBiasioT cneuupuKanuio Ha
KaXJy10 COOPOYHYIO €IUHHUILY.

Cneundukanus BBIIOIHICTCS U O(OpMISiIeTCS Ha OTIEJIbHBIX JHUCTaX
dbopmara A4 no dpopme, onpeaensiemort [[OCT 2.106—96.

Cnenudukanus B 0011eM cllydae COCTOUT U3 pa3esoB:

1) lokymeHTanus- sOKyMEHTBI, COCTABIAOIINE KOMIUIEKT KOHCTPYKTOPCKHX
JOKYMEHTOB CHEUM(PULHUPYEMOrO H3JEIUs, Hampumep, COOPOUYHBIN YepTeK,
CXEeMa, MOSICHUTEIbHAS 3alIMCKa, MAaCIOPT, TEXHUYECKUE YCIOBUS U T. II.

2) KOMILIEKCHI; HEMOCPEACTBEHHO BXOASALIUE B cieU(DPUIIMPYyEMOe U3IeNne

3) COGopounbie € INHUIEI (ux crieruukanum), BXOSIINE B
cnenupuIMpyeMoe HU3JeIue U Ha KOTOpPbI€ BBINOJHEHBl YEPTEKH, HAIPUMED,
COCIMHEHMS, BBITIOJIHEHHBIE 3aIPECCOBKOM, CBAPKOM, MAUKON, apMUPOBAHHBIE U
JIpYyrue BUABl COCTUHEHUI

4) dertanu, BXOASIINE HEMOCPEACTBEHHO B CIELU(DUIMPYEMOE U3JEIUe U Ha
KOTOPBIE BBITTOJHEHBI YEPTEKHU

S)craHmapTHele M3A€NUsA; M3AENHS, [PUMEHEHHbIE IO CIEAYIONUM
KaTeropusM CTaHJIapTOB: T'OCYAapCTBEHHBIM, OTPACIIEBBIM, PECIYyOIMKAaHCKUM
U CTaHJapTaM MpeAnpUsTHI

6) mpoune H3AENMUSA; HU3IENHS, NPUMEHEHHbIE HE II0 CTaHAapraMm, a IIo
TEXHUYECKUM YCIOBUSM, KaTajoram, NpeicKypaHTaMm.

7) Marepuainbl, npuMeHnsiemble npu cOopke. [IpuMepsl; mpoBooOKa, TKaHb,
CTaJlb yIjioBas, HAOMBKa— IIHYpP U T. II.

[Ipu OOJIBIIOM KOJMYECTBE COCTABHBIX YACTEW H3AeNusd creru@uianus
MOJKET pacrojlaraTbCs Ha HECKOJbKUX JIMCTAX; B HUKHEW YacTH MEPBOTO JIUCTA
J0JKHA OBITh OCHOBHAsI HAJIUCh, & HA BCEX MOCIEAYIOMIMX — IO YIPOLIEHHOM
dbopwme.

Hanwyme Ttex wunM WHBIX pas3felioB B cHenuuKanuu OmnpeaensieTcs
COCTAaBOM CIEIUAIU3UPYEMOTr0 H3JeNus, cnenupukanusi oObIYHO COCTOUT U3
ciaenyromux pasnenon: "Jlokymenrtanus", "COopounsie enunuisl”, "deranu",

"Crannaptaeie wusgenus”, "llpouwme wu3genusa", "Marepuansl". Huxke
MIPUBOJISITCSI OCHOBHBIC CBEJICHUS O 3aIlOJHCHUM rpad crernuduKanuy 1 dTUX
pa3aenos.

HauMeHnoBaHMe KaxJ0ro pasjesa 3allUChIBACTCs B BHUJIC 3arojioBka B Trpade
"HaumenoBanue" u mnoauepkuBaeTcs. lIlepen HaWMEHOBaHMEM  KaxKIO0TO
paszena, a Tak)Ke IOCJe HAaUMEHOBAHHS OCTaBJISIETCS IO OJHOM CBOOOJIHOM
CTpOKE.



ITocne KaXJ0ro pasacia CHCIII/I(I)I/IKaHI/II/I H€O6XOI[I/IMO OCTaBJIATHh HECKOJIBKO
CBO6OI[HBIX CTPOK 1A JOITOJHUTCIIbHBIX 3aIliCceH.
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.Hanuuue Tex nnm uHBIX pas3ienoB onpeaenseT cocta uzaenus. HaumenoBanue
KKIOTO paszielia yKa3biBaroT B rpade «HanMeHoBaHMe» 1 MOTYEPKUBAIOT TOHKOU
nuHuen. Hike Kak10ro 3arojioBKa OCTaBISIIOT CBOOOHYIO CTPOKY, @ B KOHIIE
KaKJIOTO pa3zesia — He MEHEe OJHOW CTPOKH IS BOSMOKHBIX JOTIOJTHUTEIHHBIX
3anucen. [lluprna cCTpOK — HE MeHee 8 MM.

JloxymenTarusi — ocHOBHOM KoMIUTeKT KJI (cOOpodHBIN YepTex U cxema
CTPYKTYpHas — JCJICHUSI U3/CIIUS Ha COCTAaBHBIC YaCTH).

COopouHbie eTUHUIIBI — COOPOYHBIE €IMHUIIbI, BXOAIIUE B ClIEHUDUIIMPYyEMOe
u3zenue.

Jetanu — neranu, HEOCPEACTBEHHO BXOASIINE B U3JENHE (T. €. HE BXOSIINE
B COCTaB MEPEUUCICHHBIX BbIIIE COOPOYHBIX €AUHUIL). 3aITUCh COOPOUHBIX €TUMHUIL
U JieTaliel MPOU3BOAAT B MOPSIKE BO3pAaCTaHUs IU(PP, BXOASIIUX B UX
o003HauEHUeE.

CraHnapTHbIC U3IENUsT — U3/EIUs, TPUMEHEHHBIE 110 TOCYIapCTBEHHBIM,
pecnyOIMKaHCKUM, OTPACIEBBIM CTaHIApTaM U CTaHAApTaM MPEATPUITHHA (TSI
W3JIeTTUH BCIIOMOTATEILHOTO TIPOM3BOJICTBA). B mpeenax kakmoi kaTeropuu
CTaHIApTOB 3aMMHUCh MPOU3BOIAT O TPYIIIIAM U3AEITNHA, O0BEANHAEMBIX TT0
GyHKIIMOHATFHOMY HAa3HAYCHUIO (TIOIIIUITHIKYA KaUeHUS, KPETIC)KHBIC U3CIHS |
T. 1), B TIpeACIIax KaXJI0U rPYIITbl — B ajl(aBUTHOM MOPSIKE HAMMEHOBAHUH
(mampumep, OOATHI, BUHTHI, TallKH, MITTAJILKA, IITUIMHTHI ), B Ipeenax KakI0To
HAaMMEHOBaHUS — B MOPSJIKE BO3pacTaHus 0003HAYCHHM CTaHIapTOB, a B
npenenax Kaxaoro 0003Ha4eHUsI — B TIOPAJIKE BO3PACTAHUS OCHOBHBIX
napameTpoOB WU Pa3MEPOB, HAIPUMEP AUAMETPA, JJIUHBI.

Matepuaiibl — MaTepHalibl, HEIOCPEACTBEHHO BXOSIINE B CHIEIUPUIIUPYEMOE
uzzienue (T. €. He BXO/SIIUE B COCTaB COOPOUYHBIX SUHUI] U3IEIHS ). 3alUChIBAIOT
WX B TAKOM MOCIEA0BATEIILHOCTH: METAJUIbI YePHBIE, METAJIIBI IBETHHIE, IPOBO/IA,
IIHYPBI, IIIacT™Macchl U T. 1. (moapoodnee cm. [[OCT 2.108—68). B mpenenax
KKIOTO BHJa MaTEPHUAJIbI 3aITMCHIBAIOT B aji()aBUTHOM TOPSIJIKE, a B Mpeenax
KKJIOTO HAMMEHOBAHUS — I10 BO3pPACTaHUIO Pa3MEPOB WIIH JPYTHUX IMapaMETPOB.
He 3anmmcpIBarOT MaTepHalibl, KOJIMYECTBO KOTOPBIX HA U3/EINE HE MOXKET OBITh
OMPEJICSICHO KOHCTPYKTOPOM (HampuMep, JIaku, Kpacku, KJIeH, MPUIon U T. 1.). Mx
KOJIMYECTBO B TAKUX CIydasx yCTaHABIMBACT TEXHOJIOT, a YKa3aHUSI O UX
npuMeHeHuu garoT B TT Ha nosie yeprexa.

Ecnu o603HaueHne MaTepralna He BIUCHIBAETCS B OJHY CTPOKY, TO 3aHUMAIOT
JIBE€ CTPOKH: B ATOM CITy4dae MOPSIIKOBBIM HOMEP MO crieiudukaiuu (To3UIUIo)
3aMKCHIBAIOT B OJIHY CTPOKY C HAYaJIOM 3aIlliCh HAUMEHOBAHMSI.

B rpade «Dopmat» ykazsiBatoT (hopMaThl JOKYMEHTOB, 0003HAYECHHSI KOTOPBIX
3amucanbl B rpade «O0o3HaueHus». Ecnu JOKyMEHT BBITIOJTHEH Ha HECKOJIBKUX
JUCTaX, TO B Tpade MPOCTABIISIIOT «3BE3/I04YKY», a B rpade «IIpumeuanuer
MEPEUUCIISIOT BCe (JOpMATHI B TIOPSAJIKE UX YBEIIMUEHUS (€CITM OHU pa3auydHbl). Tak
K€ TIOCTYIAIOT B CITydae MPUMEHEHHUS JTOTIOJHUTEIBHBIX (hopmaros 1o 'OCT
2.301 — 68* (manpumep, A4X2); 1Jis 1eTaliei, Ha KOTOPbIE HE BBIMTYIICHBI
yepTexu, B rpade mumyt ««bU» (cm. puc. )

B rpade «30oHa» yka3biBatoT 0003HauU€HNE 30HbI, B KOTOPOU HAXOAUTCSI HOMED
MO3ULIMU COCTaBHOM YacTu u3nenus (mpu pa3OMBKeE MOJIs YepTekKa Ha 30HBI).



B rpade «I103.» yka3bIBatOT NOPSAIKOBbIE HOMEpPA COCTABHBIX YaCTEH U3JEUs B
MOCIIE0BATEIBHOCTH 3aTUCH UX B cierudukanuu. s pazaena «JlokymeHTanmsny
rpady He 3amOIHSIOT.

B rpade «Ob6o3nauenne» B pazaene «JlokyMeHTaIs» yKa3bIBaloT 0003HAYCHHE
3alKChIBAEMBIX IOKYMEHTOB, B pazaenax «COopouHble eAMHULIB U «/leTamm»y —
o6o3naueHus ocHoBHbIX K/[. B paznenax «CrannapTHble U3EIU» U
«Martepuansy rpadsl «Dopmar» u «OO603HaYCHUS HE 3aMOJHSIOT.

B rpade «HanmenoBanue» B pazuaene «JlokyMeHTalus» yKa3blBalOT TOJIbKO
HAaUMEHOBaHUA TOKyMeHTOB («COOpOoUHBIi uepTex», «Cxema eneHus
CTpYKTypHas», « TexHnuueckue yciaoBus» U T. 11.), B paznenax «COopoyHbie
eAUHUIIBI U «/leTanm» — HauMeHOBaHMs COOPOYHBIX €AMHUIL U JIeTajei B
COOTBETCTBHH C OCHOBHBIMHM HAJNUCAMH Ha UX deprexax. J[yid neranei, Ha
KOTOpbIE HE BBIMYIIEHBI uepTexku (kog — bY), B aToil rpade yka3piBaroT
HAaMMEHOBAaHUS, Pa3Mepbl, HEOOXOAUMBIE JIJISl UX U3TOTOBJICHHS, U MATEPUAJIBIL.

B paznenax «Crangaptasie u3genus» U «MartepuanbsDy 3aliChIBAIOT
HAaMMEHOBaHUA U 0003HAUYEHHS B COOTBETCTBUH CO CTaHAApTAMU HA HUX.
HanMeHnoBanust cCOOpOYHBIX €AUHUIL U JIETAJIEH 3aMMChIBAIOT B UMEHUTEIHHOM
MaJIe’Ke EAMHCTBEHHOTO YMCJIa HE3aBUCUMO OT MX KoaudecTsa. [Ipy aTom oHM
JOJIKHBI OBITh IO BO3MOKHOCTH KPaTKUMH, KENATEIbHO — OJHOCIOBHBIMU. Eciun
HAaNMEHOBAHHE COCTOUT U3 JIBYX CJIOB, TO HA IIEPBOM MECTE IUILIYT UM
CyIlleCTBUTENbHOE, HanpumMep «I alika HakuHas» (a He «Hakunnas raiika»). B
rpade «KOJL» yka3pIBatoT KOJMYECTBO Ha OJHO U3/IENINE; B pa3zeiie
«Martepuansl» — 00I11ee KOJTMYECTBO MaTEPUATIOB TAK)KE HA OJTHO U3JIETIHE C
yKa3aHueM eAUHHUI] (TOCIeIHNE MOXKHO YKa3biBaTh Tpade «I[Ipumeuanue»). B
pazznene «/lokymeHTauus» rpady He 3aMoJHSAIOT.

KOHTpOnBbHBIE BOTIPOCHI:

1. [aii Te ompeaeneHrue COOPOYHOro YepTexa

2. Kakue pazMepsl MPOCTABISIIOT HA COOPOYHOM YepTEKE?

3. Kak BhInosHsA€TCS ITPUXOBKA AeTaneil Ha COOpOYHOM uepTexe?

4. Kakue neranu Ha COOPOYHOM YEPTEKE B pa3pe3e MOKA3bIBAIOTCS HE
pacce4yE€HHBIMU?

5 Jaiite onpenenenue cnenuduxanuu. Paznens cnerudukanumn

[Ipaktrueckoe 3ansTue JleramupoBka o COOPOYHOMY YEPTEKY
[ens 3anatust. [lomyduTs HABBIKKA YTEHUSI COOPOYHBIX YEPTEKEH U
COCTaBJICHHSI pabOUrX YepTexKel neTaneit o COOPOYHOMY YEPTEKY

[Topsinok BeIMOIHEHUST PAOOTHI
BrinmonHnenne paboumx uepTexed AeTaneil Ipou3BOIAT 0 YEPTEKY 00IIero
BUJa WK coopouHomy yeprtexy uznenus. ['OCT 2.107-68 nomyckaeT BKIOYaTh
B COOpPOYHBIE YEPTEKU JaHHBIE O padOTe U3/AETUS U B3aUMOJICHCTBUY €T0 YacTell,
a TAKXXe CBEJCHUS, MOSCHIIOIME KOHCTPYKIUIO U IPUHIUI AEUCTBUA. JTO



MO3BOJIIET B YU€OHBIX YCIOBUSIX COCTABIIATH IO HUM YEPTEXKH JCTAICH, BXOIAIINUX
B COOPOUHYIO CUHUILY.

Yrenne cOOpPOUHBIX YEPTEKEHN — MPOIIECC OMPEACIICHNUsS KOHCTPYKITUU, Pa3MEPOB
Y TIpUHIUNA paOOThI U3ETUS 110 €r0 YEPTEXKY, KOTOPBIA PEKOMEHIyeTCS BECTH B
CHEAYIOLIEN TTOCIEN0BATENBLHOCTH

- OINPEJEUTh, KaKoe u3/eliie (ero HAMMEHOBAHUE U HA3HAYCHUE) N300pakeHO
Ha JaHHOM cOopodyHOM uepTeke. C Ha3HAYCHUEM M300paXEHHOTO HA YEPTEKE
M3EIUs CIIeNYET 03HAKOMUTHCS 0 MPUJIAraeMoMy K HEMY KpPaTKOMY ONHMCAHHUIO .

- YCTaHOBUTH, KaKUE BUJIbI, PA3PE3bl, CCUCHUSI, BBIHOCHBIE AJIEMEHTHI,
JIOTIOJTHUTEJIbHBIE U MECTHBIE BUbI PEACTABICHBI HA YEPTEKE U KAKOBO
Ha3HAYCHUE KaXKJ0T0 U3 HUX.

- COCTAaBUTbH IMPEJICTABIICHUE O BEJIMUUHE 3aJJaHHONW COOPOYHON €IUHUIIBI,
YYHUTBIBas MacITad n300pa’keHHs U IIPOCTABICHHBIE HA YEPTEKE pa3MEpPHI.

- pa3o0paTbcs B yCTPOUCTBE N300PaKEHHOTO U3CIHSA, T.C. ONPEASTUTh
KOJIMYECTBO COCTABHBIX YacTeh(eTaneit) nu3nenus, uX B3auMHOE PacloioKeHHE,
CrocoObl COSMHEHUS U Ha3HAUYCHHUE KXo 13 HuX. Jljis aTOro cienyer
o0patuThes K creruuKalyu, Mo KOTOPOid ¢ MOMOIIBIO YKa3aHHBIX Ha YEPTEKE
MO3UIIMI MOKHO OIPEETUTh HAUMEHOBAHUE JIETANICH U UX KOJMYECTBO.
Onucanue K 4epTexKy MOMOKET pPa3o0paThCs BO B3aMMOCBS3U U Ha3HAYCHUU
OTHAENbHBIX AeTaneil. CaMm uepTEkK MOSICHICT B3AMMHOE PACIIOJIOAKEHUE U CTIOCOOBI
COCIIMHEHMUS JICTAJICH.

- BBISICHUTD, B KAKOM IMOCIIEIOBATEIILHOCTH OyAET IPOU3BOIUTHCS COOpKA U
pazbopka u3aeaus, U KaKue pa3Mepsl Il CMEKHBIX JeTaIeH T0KHBI OBITh
OJIMHAKOBBIMH.

[Tocne Toro, kak cOOPOYHBIN YEPTEXK MPOUNUTAH, TPUCTYIAIOT K €TI0
JETATUPOBAHHUIO.

JleTaiupoBaHMe— MPOIIECC BHIMOJHECHHS pab0YnX YePTEKEH eTaieid u3aemus
1o ero cOOpoyHOMY HepTexy. B 001ieM ciydae peKoMeHyeTcs Caeay o
MOPSAOK ACTATUPOBAHUS:

1. [ony4uuTh npecTaBieHre 0 Ha3HAYEHUH, B3aUMOJEHCTBUU U ClIocO0ax
COCIMHEHUS COCTaBHBIX YaCTEH, YICHUTH ()OPMBI U BBISIBUTH Ta0apuUThI A€TAJICH U
COOpPOYHBIX €IUHHII.

2. BeiOpath riiaBHBIN BU A€TAIM, UCXOS U3 O0UIMX TpeOOBaHUH, a HE U3
pacrnoyioxkeHus €€ Ha cOOPOYHOM uepTexe (He CaeayeT KOMUPOBaTh BUIBI CO
coopouHoro dyeprexka). Haznaunts HeoOXoaumMoe (MHHUMAIIBHOE) YUCIIO0
M300paKeHU: BUIOB, pPa3pe30B, BLIHOCHBIX AJIEMEHTOB M T.1. Ha yepTexe neranm
M300paXkaroT U T€ DJIEMEHTBI, KOTOPBIC Ha COOPOYHOM YepPTEKE HE IMOKa3aHbI HITH
MOKa3aHbl yIPOIIEHHO, HATTpUMED: (GacKu, OTBEPCTHS MO KOHIII YCTAHOBOYHBIX
BUHTOB, IPOTOYKHU U JIp. Pa3mMepsl 3TUX KOHCTPYKTUBHBIX 3JIEMEHTOB ONPEICIISIIOT
HE TI0 COOPOYHOMY YEPTEXKY, a 10 COOTBETCTBYIOIIUM CTAaHJApPTaM Ha OTH
DJIEMEHTHI.

3. Onpenenuts pa3Mepsl IeTanei.

OOBIYHO 3a1aHUE HA JETAaTUPOBAHUE MPECTABIISIET COOOM KOIMHIO, HA KOTOPOM
MaciTad n300pakeHusI He COOTBETCTBYET yKa3aHHOMY B OCHOBHOM Hajmucu. B
ATOM HauboJiee CIOKHOM Cllydae cHavyayia Hy)KHO BBISICHUTh MaciTad KOIHH,



3aTeM OMNpPEAENIUTh BHIYMCICHUEM UCTUHHbBIE Pa3Mephl 2JIEMEHTOB JIeTalleH u,
NEPEYUTHIBAS UX 110 MacIITady YepTeka JeTalld CTPOUTh U300paKEHUS Ha HEM.
Yrto0b!I n30€xaTh OOJIBIIOTO KOJINYECTBA MMOACUYETOB, MOKHO MOJIH30BATHCS
rpaduueckuM crocodoM, UCTIOb3Ys MPONOPIMOHANBHBIHN (YTI0BON) MaciiTad,
JUTSL IOCTPOCHMSI KOTOPOTO Ha JETAIMPYEMOM YepTeke HY>KHO BHIOPATh KaKOM-
100 AIEMEHT, UMEIOIINI YMCIIOBOU pa3Mep .

4. HanecTtu pa3mepbl 1 0003HaYEHUS HIEPOXOBATOCTU TOBEPXHOCTEM, HCXOIS
U3 TEXHOJIOTMH U3TOTOBJICHUS JI€TalIN U ee HazHaueHus. OpopMUTh 4epTEX.
HaunmMenoBanue neranu omnpenensercs no cnenudukamnuu. [Ipu 3anoaHeHun
OCHOBHOM HAJIMUCU HEOOXOJIMMO yKa3aTh MaTepuai, U3 KOTOPOro U3roTOBIEHA
JeTab.

Conepxxkanue padoyero 4eprexa J1eTaan

Ueprex aeTaii — OCHOBHOM KOHCTPYKTOPCKHM JOKYMEHT JUIS AETAJIA, OCHOBA
BCET0 TEXHOJIOTMYECKOr0 MPOLECCa U3TOTOBIEHUS U KOHTPOJIA. IIoCcKoNbKy
M3rOTOBJICHHE JIETAJIeH 10 YepTeKaM BEJIETCS Ha Pa3HbIX CTaHKaX, B Pa3HbIX
1exax, pa3HbIMU pabO4YNMHU, Ha KaXKYIO J€Tallb, HE3aBUCUMO OT €€ CI0KHOCTH,
BBITNIOJIHAETCS UEPTEXK HA OTACIBHOM (hopMaTe ¢ paMKOW U OC- HOBHOM HAANKCHIO.

Yeprex AeTalld JOJKEH COJEPKAaTh:

a) MUHUMAJIbHOE, HO JJOCTATOYHOE YUCJIO U300pakeHU (BUIOB, pa3pe3oB,
CEYEHMI, BBIHOCHBIX 3JIEMEHTOB), IOJIHOCTBIO OMPEIETSIOMUX POPMY AETAIH;

0) pa3mepbl, HEOOXOIMMBIE JJIsl U3TOTOBJICHUS, KOHTPOJISL M UCTIBITAHUN JIETaIIH;

B) OCHOBHYIO HaJIIIUCh, COAEpXKAILyI0 0003HAaUEHHUE YepTekKa, HAUMEHOBAHHE
JIeTalli, CBEICHUS O MaTepHalie, a Takke HHPOopMaIuio o pa3paboTuuKax yepTexa,
MacIITade ¥ YUCIIe JIUCTOB, HA KOTOPBIX BBIMOJIHEH YEPTEK

Ha ueptexe netans n300paxaroT ¢ TEMU pa3MepaMu, 0003HAUECHUSIMU U
JIpYTMMH [TapaMeTpaMu, Kakue OHa JOJDKHA UMETh repes] COOpKOH.

[Ipumep BbINOTHEHUS paOOTHI.
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Tema 5.1. YepTekn U cXeMbI 10 CHENUATBLHOCTH

[Ipaktruueckoe 3angarue. Cxema 3jaeKTpUUecKas MpUHIUINATbHAS
Llenp 3ansaTus:
— chopMUpPOBATH OCHOBBI I'PaUUECKON TPAMOTHI U HABBIKH
CaMOCTOSITENIbHOU PabOTHI;
- HAYYUTb BBITIOIHATH CXEMBI JIEKTPUUYECKUE;
- HAYYHTh BBITIOJHITH HAJITUCH YEPTEKHBIM IIPU(PTOM B COOTBETCTBUU
I'OCT 2.302-68*
- BoCIUTaHue rpadudecKoil KyJabTyphl, aKKypaTHOCTH TPH BHITTOJHEHUHU
3aJlaHusl.
Conep:xanue y4e0HOIro MmarepuaJia
CxeMaMu Ha3bIBAIOTCSI KOHCTPYKTOPCKHE IOKYMEHTBI, Ha KOTOPBIX COCTABHbIE
YacTH U3ENHUS, UX B3AUMHOE PACIOJIOKEHHUE U CBSI3U MEXKy HUMHU MOKAa3aHbI B
BUJIE YCIIOBHBIX rpaduueckux nzodpaxenuid. [OCT 2.701-84 ycranaBiauBaer
BUJIBI U TUIIBI CXEM, UX 0003HAUYCHHE U O0lHEe TPEOOBAHUS K UX UCIIOJTHEHUIO.
CxeMblI B 3aBUCUMOCTH OT OCHOBHOT'O Ha3HAUYE€HHE MOAPA3ACIIAIOT Ha THUIIbI,
KOTOpbIe 0003HaYaIoT 1udpamu
Koz 0603HaueHmnst cxeMbl JOKEH COCTOATh U3 OYKBEHHOU YacTH,
OTIPEAETSIONINI BUI CXEMbI, U IU(PPOBOI YECTH, OTIPEACIISIOIININ TUIT CXEMBI.
(Hampumep, 93 — cxema 3jieKTpuyecKasi IpUHIUIIHAIbHAS )



CxeMmbl BBINOJHAIOT 0€3 co0t0/IeHUs MaciTada, JeHCTBUTEIbHOE
IIPOCTPAHCTBEHHOE PACIOJI0KEHUE COCTABHBIX YACTEN U3ENHS HE YUUTHIBAIOT
VI YYUTHIBAIOT MPUOIMKEHHO.

YcnoBHbie rpaduueckre 0003HAYCHHS FJIEMEHTOB H300pakatoT B pa3Mepax,
YCTaHOBJICHHBIX B CTaHJapTax Ha yCIOBHBIC rpaduyecKkue 0003HAUCHUS.

Cxembl B 3aBUCUMOCTH OT BH/IOB JIEMEHTOB M CBSI3€H, BXOJSIIUX B COCTAB
U3JIENUs, IOJPA3AEISAIOT Ha CIEeIYIOIUE BUIbI, KOTOPbIe 0003HAYAIOTCS B
KOHCTPYKTOPCKHX JIOKYMEHTAX NPONUCHBIMU OYKBaMH pycCKOro ajgaBuTa:

3 — 3EeKTpUYECKue

I' - ruppaBnmueckue

IT — nHeBMaTHuecKue

X —ra3oBble

K — kunemaTnueckue

B — BakyymHbIE

JI — ontnueckue

P — snepretnueckune

E — nenenus

C — KOMOMHUPOBAHHBIE.

Cxembl B 3aBUCUMOCTH OT OCHOBHOT'O Ha3Ha4Y€HUE MOAPA3ALIAIOT Ha
CJICAYIOIINE TUIIbI, KOTOpbIe 0003HAYaI0T I pamMu

1 — cTpykTypHBIE

2 — (byHKIIMOHATBHBIC

3 — NpUHIUNHATBHbBIC

4 — coeMHEHUM

5 — NOAKIIFOUCHUS

6 — oOmue

7 — pacnoIOKEHUS

0 — 0OBeTMHEHHEIE

Ko 0603HaueHus cXeMbl IOJKEH COCTOSTh U3 OyKBEHHOM 4acTH,
ONPEAENSIOUIMI BUJ CXEMBbI, U LIU(PPOBON YECTH, ONTPEAEISIOIINUNA TUIT CXEMBI.
(Hanpumep, 33 — cxema ayieKTpuuecKasi IpUHIMITHAIbHAS )

CxeMBbI BBITIOJIHSIOT 0€3 COOII0ACHMST MacITada, JeMCTBUTENLHOE
IIPOCTPAHCTBEHHOE PACIIOJIOKEHNE COCTABHBIX YaCTEH U3JEIHS HE YUUTHIBAIOT
WIN YYUTHIBAIOT NPUOIHKEHHO.

YcnoBHbIe rpaduyeckne 0003HaUYCHUS PJIEMEHTOB U300paXKaroT B pa3Mepax,
YCTaHOBJICHHBIX B CTaHJapTax Ha yCIOBHbIE Irpaduyeckue 0003HAUYCHUS.
['padmyeckue 0603HaUEHUS HA CXEMaX CJIEyeT BBIOJIHATh JIMHUSMU TOU XKe
TOJILLIMHBI, YTO W JIMHUU CBA3U. JINHUU CBSI3U BBIOJIHAIOT TOJMHON OT 0,2 110 1
MM B 3aBUCHMOCTH OT (DOPMATOB CXEMbI U pa3MepOB rpaduyeckux 0003HaYEHUH.



KO,Z[I)I QJICKTPUICCKUX 3JICMCHTOB

IlepBas Gyksa I'pynna BUAOB 371€MEHTOB
Koza

A YcTpoiicTBO

AA Perynstop Toka

AR bnok pene

AKS Ycerpoiictso AIIB

B IIpeoGpa3zoBaTenu

BA I" poMKOIIIBOpHUTETH

BB MarauToCTpUKITMOHHBIIN 3JIEMEHT

BD JleTeKTop HOHUBHPYIOIIUX U3IyYECHUN

BE CenbCUH-TPUEMHUK

BF Tenedon (karcromn)

BC CebCUH-IaTYUK

BK TennoBoit faTunk

BL DOTOINEMEHT

BM Mukpodon

BP JlaTunk naBiIeHUS

BQ IIpe30n51€MEHT

BR JlaTuuk 4acTOTHI BpalieHus (TaXoreHepaTop

BS 3BYKOCHUMATEIb

BV HaTtunk ckopoctu

C Konaencaropbl

D CxeMbI HHTErpajibHbIe, MUKPOCOOPKH

DA CxeMa WHTerpagbHas aHAJIOTOBast

DD Cxema uHTerpasibHast, IudpoBasi, JOTHYECKHI JIEMEHT

DS YcrpoiicTBa XpaHeHus: uHGopMauuu

DT YCTpONCTBO 3aEPKKHU

E DJIeMeHTBI pasHble

EK HarpeBaTesbHBII 3JIEMEHT

EL Jlammia ocBETUTENIBHAS

ET [Tuponarpon

F Pa3psigiHuku, npeoXpaHUTeNd, YCTPOHCTBA 3allIUTHBIE

FA JIMCKpeTHBI' 2IeMEeHT 3alUThl IO TOKY MTHOBEHHOTO JeHCTBUS

FU IIpenoxpaHuTeNb NIABKUN

FvV JIMCKpETHBIN IEMEHT, 3alIUTHI 10 HAIPSDKEHUIO, Pa3psiAHUK

G I'eHepaTopbl, HCTOYHMKH NUTAHUS

GB Barapes

H YcTpolicTBa MHANKANIMOHHBIE CUTHAJIbHBIE

HA [Ipubop 3ByKOBO# CHUTHAIM3AINN

HG MNuaukaTtop CUMBOIBHBIN

HL [Tpubop cBETOBOI cCUrHATM3ALNH

K Pesie, KOHTAKTOPBI, MyCKATEJIH

KA Pene TokoBoe

KH Pene ykazarenbHoe

KM KoHTakTOp, MArHUTHBINA ITyCKTENb

KT Pene Bpemenu

KV Pene nanpspxkenus

L Katyniku uHIyKTUBHOCTH, ApOCCen

LL Jpoccenb TIOMUHECIIEHTHOTO OCBEIICHUS




ITepBas OykBa
Koza

I'pynna BUI0B 371€MEHTOB

M JlBurarenn
P IIpubopsbl, H3MepuTeEIbHOE 000PYAOBAHNE
PA AwmniepmeTp
PC CuéTynK UMITYJIbCOB
PF HactoTromep
PI CYéTunK aKTHBHOHN DHEPTHH
PK CUYéTUnK peakTHBHOM YHEPTUH
PR OMMeTp
PS Peructpupyrommuii npudop
PT Yacel, U3MEpUTEIb BPEMEHU NEUCTBUS
PV BoasT™meTp
PW Barrmerp
Q BeikiouaTenb U pa3beIMHUTENN B CHJIOBBIX LeNAX (JHepProcHadxkeHue,
NUTAHWE 000PYAOBAHMSA U T.1.)
QF Brikirouatenb aBTOMaTHYECKUN
QK KopoTko3ambikaTtesnb
QS Paszbequnurenn
R Pe3ucropbl
RK TepmopesucTtop
RP [ToreHunomeTp
RS IIIyHT U3MepUTENbHBIN
RU Bapucrop
S YcTpoiicTBa KOMMYTAIMOHHBIE B 1eNsIX YIPaBJIeHHUsl, CATHAIU3AIMHA
SA BrikirouaTens Wi NepeEKIII0YaTeNb
SB BrixitoyaTenp KHOMOYHBIM
SF BrIkntouaTenap aBTOMaTHYECKUI
Brikitouarenu, cpabaThIBAIONIUE OT Pa3IMYHbBIX BO3ICHCTBHN:
SL Ot ypoBHs
SP Ot gaBieHUs
SQ Ot nonoxeHus (IIyTeBoi)
SR OT 4aToThI BpalieHus
SK Ot Temneparypsbl
T TpancdopmaTopsl, aBTOTPaHCGHOPMATOPSI
TA TpancdopmaTopsl Toka
TS DIEeKTPOMAarHUTHBIN CTaOMIN3aTOP
TV TpanchopMaTop HapsHKEHUS
U YcrpoiicTBa cBA3H
UB Monynstop
UR Hemonynsarop
Ul JuckpumMuHaTop
Uz [IpeobpazoBaTenb 4YaCTOTHBIN, HHBEPTOP, FEHEPATOP, YACTOTHI, BRIIPSIMUTEIb
\Y IIpuOOpHI 2JIEKTPOBAKYYMHBIE H MOJYNPOBOJIHUKOBBIE
VD Juox, cTabuanTpox
VL [Tpubop 3neKTpOBaKYyMHBIN
VT TpaH3ucrop
VS Tupucrop
W Jlunun u 31ementbl CBU
WE OTBeTBUTEND
WK KopoTko3aMbikaTesb
ITepBas OykBa
Kozaa ['pynna BUAOB 2JIEMEHTOB
WS Bentuin
WT TpanchopmaTop, HEOJHOPOIHOCTD, (ha30BpaIlaTEeIb




WU ATTEHIOATOD
WA AnHTeHHa
X CoennHeHNns KOHTAKTHBIE
XA ToxochEMHNUK, KOHTAKT CKOJIL3SIITHI
XP I TeIpH
XS I'nesno
XT Coenunenne pa30opHOe
XW CoeIuHUTEL BEICOKOYAaCTOTHBIN
Y YcTpoiicTBa MaxaHUYeCKHeE € 3JIEKTPOMATHUTHBIM NIPUBOJAOM
YA DJIEKTPOMATrHUT
YB TopMO3 3JIEKTPOMarHUTHBIM IPUBOJIOM
YC MydTa 371eKTPOMarHUTHBIM PUBOJIOM
YH DJIEKTPOMATHUTHBIN MTaTPOH WITH TUTHTA
Z YcTpoiicTBa OKOHEYHbIE IPUHTEPHI
ZL OrpaHu4uTeNb
7Q @uIbTp KBAPLEBBIN
YcnoBHble rpadguyeckrie 0003HAUCHUS HIIEMEHTOB JIEKTPUUECKUX CXEM
HauMeHOBaRUE O603HaveHHe HaumenoBanue OGo3HaueHue
Pesucrop 10, F|| [penoxpanurens | « FU
ITOCTOAHHEBEIN o 1 IUTaBKHH |
1 [ —110
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(=)
“_F
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wf |
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)
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€MKOCTH o —d b (TOKOBAas) R1.5..4
|




HauMeHOBaHHe O6o3HaueHue HauMeHoBaHue O6o3HayeHHe
KoHueHcaTop Ci{| O6moTka craropa,
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HauMeHoBaHHE O6o3HayeHHe HaumeHOBaHMe O6o3nayenne
Konuencarop C || O6MoTKa cTaTopa,
nepeMeHHON /\/ﬁ“ 06MOTKa MOC/IEA0Ba-
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KoHTpoJsibHBIE BOIIPOCHI

1. Kakue cxeMbl B 3aBHCHUMOCTH OT BHJIOB 3JIEMEHTOB U CBS3€il BbI 3HACTE?
2. Kak nojpasnenstor cXeMbl?

3. Kak 0003Ha4yaroTcs cXeMbl B KOHCTPYKTOPCKHX JOKYMEHTAX

IlepeyeHb peKoMeHAyeMbIX YUYeOHBIX U3/1aHMil, MTHTEPHET-PecypcoB,
JIOTIOJTHUTEIbHOI JTUTEepaTyphl

OCHOBHbIE HCTOYHUKHU:

1.  TOCT 2.105-95 «O06miue TpeGoBaHUS K TEKCTOBBIM JOKYMEHTaM.

2. I'ocynapctBennsie ctangaptel. ECKJ] — ennHas cuctemMa KOHCTPYKTOPCKOM
JOKYMEHTAIUU.
3. I'ocynmapcteennsie cranaaptel. CIIJIC — cucrema npoekTHou

JIOKYMEHTAIIUH JIJIsl CTPOUTENHCTBA.

4. Yexmape A.A. Unxenepnas rpaduka. yueonuk pist CI1O/. A. A. Yexkmapes
12-e 3. ucnp. u gomn. — M.: MU3narensctBo FOpaiit. 2019.-381c.  https://biblio-
online.ru/book/44B1832E-3BAC-4CC7-857F-F659588B8616

JlonoJIHMTe IbHbIE HCTOYHUKH:
1. Mionuna H.A., lutuk B.A. Umxenepnas rpaduka: yueo. nocodue.- M.: ®I'bY
JITO «YMII o o6pa3zoBanuto Ha x.1. TpaHcmopTe», 2020.-120c.
https://e.lanbook.com/reader/book/99618/#1

2. OnexkTpoHHBIN pecypc «O01ue TpedoBaHus K yeprexam». Popma n1ocTymna:
http://www. propro.ru
3. OnexkTpoHHbI pecypc «HxenepHas rpadukay. opma noctyna:

http://www. informika.ru



