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MeTtoauueckrie peKOMeHZAlMU TI0 TIOATOTOBKEe U 3alljuTe KypCOBOW paboThI MO
aucinavHe basa JJaHHBIX pa3paboTaHbl B COOTBETCTBUH C:

denepanbHBIA  TOCYZAPCTBEHHBIM  00pa3oBaTe/bHBI  CTaHAAPT  BBICIIIETO
obpa3oBaHus - OakanaBpuar T0 HaripaBieHuto noArotoBku 09.03.01 MuHdopmaTuka u
BBIUMC/IMTE/TbHAsI TEXHUKA, YTBEP)KAEHHbIN MPHUKa30oM MUHUCTEPCTBA HAYKU U BBICIIETO
obpazoBanust Poccuiickoit @epmeparui Ne 929 ot 19 cenrsabps 2017 .
3apervcTpupoBaHHbili B Muntocte 10 okts6psi 2017 roga, per. Homep 48489 (manee —
dI'OC BO).

yueOHBIM T7IaHOM (OUHOM, 3a0uHOM (hopM 0OyUeHus1) 10 HaTlPaB/IeHUIO TTOITOTOBKU
09.03.01 TudopmMaTUKa U BBIYMCIUTETbHAS TEXHUKA

paboueii mporpaMMoii AUCIUIINHBI « H>XeHepHasi U KOMITbIoTepHasi TpadrKa»

Aptop [IleTpoB AunekcaHjip AJieKCeeBWY, CTaplivi mpenojiaBaTe/b Kadepbl
VMH(MOPMAaIMOHHbBIX TEXHOJIOTUM U CUCTEM YIIDaBAeHUs

(ykazamb @UO, yueHyio cmeneHb, yueHoe 38aHue Uuau 00AHCHOCMD)

Metoauueckrie  peKOMeHAALIMM  Of0OpeHbI  Ha  3acefaHd  Kadeapsl
MHdopMalIMOHHBIX TeXHOJIOTHH 1 cicTeM yripaBieHus (rmpotokosi Ne 8 ot 16.03.2024r.).

B Meroauueckux peKOMEeHJALUsIX WU3J/I0KEHbl MeTOJO0JIOTUSI W MeTOJYKa
TIOJITOTOBKMA KYPCOBBIX pabOT TIO HOPUCIIPYAEHIMM, a Takke TpeOOBaHMS K UX
oopmsieHHIO; KpoMe TOTO, OIpefie/ieHbl OCHOBHBIE 00si3aHHOCTH KadeAphbl TpaBa H
Hay4yHbIX PYKOBOZAUTENeN MO0 PYKOBOJICTBY, JaHbl peKOMEHJAlMU CTyJeHTaM [0 HUX
3auguTe.

MeToauueckrie peKOMeHJALMK TMpeJHa3HaueHbl [/ PYKOBOAMTENed KyPCOBBIX
paboT, a TakKe A1 CTYIeHTOB BceX (hopM 00yueHHs] 00yUaroIuxcs 10 HarpaB/IeHUIO T10
HaripaBsiieHusi mnioarotoBkd 09.03.01 MHdbopmaTHMKa ¥ BBIUMC/IUTE/NbHAasi TeXHUKA B
YebokcapckoM uHCTUTYTe ((prsrane) MOCKOBCKOTO TIOJIMTEXHUUECKOTO YHUBEPCUTETA.




MeToanueckre peKOMeH/AIMU T10 BLITIOJTHEHHIO KyPCOBOM PabOTHI

Bb100p TembI McciefioBaHus ¥ pa3paboTka pabouero 1iaHa

TemaTHiKa KypCOBBIX pabOT COCTaB/IsSIeTCS TIperiofiaBaTesieM, KOTOphbI Be/IeT
JAHHYIO JUCLIUTUIMHY U yTBep)KAaeTcs: Kadepoi.

BbI0Op TeMBI SIB/ISIETCS OIHAM W3 Ba)KHEMIIIUX ITAIOB IMPU BBITIOJTHEHUH KYPCOBOM
paboTHI.

Bribop TeMbI TIpe/iroJiaraer V3yueHue JIMTepaTyphbl, OLIEHKY  ee
TEeOPeTUUECKOro Y MPaKTUUeCKOro 3HaUeHHs1, ee aKTyaJTbHOCTH.

Ecmu y CTyZleHTa  BO3HHUKAIOT TPYAHOCTH C BLIOODOM  TEMBI,
OH MOXXeT 00paTUThCSI K HAYUHOMY PYKOBOJUTEJIIO.

CTygeHT 1O  COIVIaCOBaHHMIO  C HayyHbIM  PYKOBOJHWTE/eM  BIIpaBe

CaMOCTOSITe/TbHO MPeJJ/I0KUTh TEMY B paMKax COOTBETCTBYIOLEN JUCLIUIIAHBI.
Tema 1 TU1aH YTBEP)KJA0TCS HAyUHbIM PYKOBO/IMTE/IeM KYPCOBOM paboThl.

TemaTHKa KypCOBBIX paboT

Ins BeIMoOJHEeHHs paboTbl HeoOXoAMMO pa3paboTaTh paboumii uepTeXx mAeTasd,
coemrHeHUM U cbopouHou eauHUILI T0 ECK/I ¢ IpuMeHeHHeM Cpe/iCTB KOMITbIOTEPHOMN
rpadyKu COTJIaCHO BapUaHTy UHAWBU/Yya/bHOTO 3a/iaHust Tabsuiy 1 u 2.

Tabmiia 1 — BapraHThl HHAMBUAYAJbHBIX 3a/IaHUM Ha pa3beMHbIE COeJUHEHHS

bonToBoe [IInieyHoe coeayiHeHUe
coeJJMHEHHe
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1 2 3 4 5 6 7 8
1 15 25 24 30 24 1,2 22034
5d -76
2 15 15 16 20 16 2d 22038
-76
3 20 25 20 25 20 d 22032
-76
4 25 25 24 35 24 1,6 22036
d -76
5 15 20 20 20 20 2,5 22040
d -76
6 15 20 30 40 30 1,2 22034
5d -76
7 20 30 36 50 36 d 22032




8 10 15 16 25 16 1,6 22036
d -76

9 15 20 24 25 24 2,5 22040
d -76

10 20 20 30 35 30 1,2 22034
5d -76

11 15 25 20 30 20 d 22032
-76

12 15 30 36 30 36 2d 22038
-76

13 15 25 30 45 30 1,6 22036
d -76

14 15 15 20 30 20 2,5 22040
d -76

15 20 20 16 15 16 1,2 22034
5d -76

16 20 25 24 40 24 d 22032
-76

17 15 15 20 35 20 2d 22038
-76

18 15 25 16 40 16 1,2 22034
5d -76




[Tpogomkenue Tabumiibl 1

1 2 3 4 5 6 7 8
19 20 30 30 25 30 1,6 22036
d -76
20 20 25 36 35 36 d 22032
-76
21 15 25 24 45 24 2,5 22040
d -76
22 20 20 20 25 20 2d 22038
-76
23 15 20 16 30 16 1,2 22034
5d -76
24 15 25 24 20 24 d 22032
-76
25 15 20 20 35 20 1,6 22036
d -76




Tabnuiia 2 - BapyaHThl MHAMBUAYA/IbHBIX 3alaHUI Ha Hepa3beMHble COe/IMHEHUS

H Buj coeguHenusi, 0603HaueHe U pa3Mephl 111Ba
omep
Ba Crbl Yr P Tas Pa3m Bnax Pasmep
pu- KO- 710- as- po- ep J1e- bl
aH BOe BO M BOE KareT CTKY KaTeTa
Ta e ep au 151
Ka ripep TpephIB
TeTa bIBU- Y-
CTOrO0 CTOro
111Ba
11Ba
1 2 3 4 5 6 7 8
1 C4 Y2 5 T7 - H1 5-15/30
2 C2 ¥9 - T1 5 H2 5
3 C15 y7 - T3 5 H1 5-10/20
4 C5 Y8 - T4 5- H2 5
10/20
5 Cc4 ¥2 5 T7 - H1 5-15/30
6 C2 ¥9 - T4 5- H2 5
20/40
7 C15 Y7 - T3 5 H1 5-20/40
8 C5 Y8 - T4 3- H2 5
15/30
9 C4 ¥2 5 T7 - H1 5-10/20
10 C2 Y7 - T2 5- H2 5
20/40
11 C15 y8 - T3 5 H1 5-15/30
12 C5 ¥9 - TS 5- H2 5
10/20
13 C4 Y7 - T3 5 H1 5-20/40
14 C2 y2 5 T4 5- H2 5
20/40
15 C15 ¥9 - T1 5 H1 5-15/30
16 C5 Y8 - TS5 5- H2 5
15/30
17 Cc4 ¥9 - T1 5 H1 5-10/20
18 C4 Y7 - T2 5- H2 5




19 C15 Y2 T7 - H1 5-15/30
20 C5 Y8 TS o- H2 5)

15/30
21 C4 Y9 T1 5) H1 5-20/40




ITpogomkeHue Tabuiibl b.2

1 2 3 4 5 6 7 8
22 C2 Y8 - T4 S5- H2 5)
20/40
23 C15 Y2 5) T7 - H1 5-10/20
24 C5 Y7 - TS5 o- H2 5)
10/20
25 C4 ¥9 - T3 5) H1 5-15/30




OO011e MeTo[UUeCKHe peKOMeHAaLun

KypcoBasi paboTa BbITIOJIHSIETCST Ha TTePCOHATbHOM KOMITbIOTepe C UCT0/b30BaHueM
CACTeMbl aBTOMAaTU3UPOBAaHHOTO TipoekTUpoBaHuss KOMIIAC-3D wuHAuMBUAYaTbHO
KaXKJbIM CTYZ€HTOM.

Llenb KypcoBoii paboThl — mpuoOpeTeHHWe TIPAKTUUECKMX HaABBIKOB B
ncronb3oBanu CAIIP — KOMIIAC-3D pans pa3pabOTKM  uepTeXKHO-TpaduuecKux
JOKYMEeHTOB, 0000111eHr e 3HaHWH, TOTyYeHHbIX TIPU U3YUeHUH JJaHHOU JUCIUTTAHBL.

J171s1 yCTIEeITHOTO BBITIO/THEHUSI KypPCOBOUM paboThl HEOOXOAUMO:

3HaTh TIpPaBW/IA BBITIOJIHEHUS paboumnx uepTexxel [eTasel, paBU/Ia MPOCTaHOBKU
pa3MepoB, OCHOBBI BBLITIOJTHEHUS JleTaJMPOBaHUs, TpaBWia BBINOJHEHUS COOPOUYHBIX
yepTeXXeu u3/ie/iuid U COCTaB/IeHUs! Criel(puKaruim;

yMeTb UWTaThb YepTeXW Ppa3MyHOW CJIO)KHOCTHU, a TaKKe yMeTb paboTaTh B
cucteMe KOMIIAC-3D (monb3oBaTbCAd BCEMH OCHOBHBIMU WHCTPYMEHTa/bHBIMHU
raHeJis MU, paboTaTh C TEKCTOBBIM PeJJaKTOPOM U MOAYJ/IeM CrieliidrKaLnii).

OcHoBHOUM Tumn rpaguyeckoro aokymeHta B KOMITAC-3D — ueprex. UepTex
coJiepKuT Tpadrueckoe n300pa’keHHe W3/e/si, OCHOBHYIO HAaJIMCh, PaMKy, WHOTZA
JOTIOJTHUTe/IbHbIE  3/IeMeHThl  OoopM/ieHUs (3HAaK HeyKa3aHHOW I11epOXOBaTOCTH,
TexHuueckue tpeboanus u T.74.). Ueprerxk KOMITAC-3D MoKeT cofiepXaTh OJJUH WU
HECKOJIbKO JIMCTOB. [1/1 KaKJ0r0 JIMCTa MOKHO 33ZiaTb (popMaT, KPaTHOCTb, OPUEHTAL[1I0
Y ipyrye cBorcTBa. BcomoraTenbHbiv TUN rpaduueckoro fokyMeHta B KOMITAC-3D —
(¢parmeHT. PparMeHT OT/IMYAETCS OT YepTeKa OTCYTCTBUEM PAMKU, OCHOBHOW HAJIMUCU U
Apyrux 00beKTOB 0dopM/IeHUs] KOHCTPYKTOPCKOTO AoKyMeHTa. OH MCHOb3yeTcs /st
XpaHeHUs HW300pa)keHUi, KOTOpble He HY)KHO O(OpPM/IAThL KaK OTAe/NbHbIA JTUCT
(9CKU3HBIE MPOPHCOBKH, pa3paboTku u 1p.). Kpome Toro Bo ¢parmMeHTax XpaHSTCS
CO3JlaHHble TUIIOBble pelleHdus [/ [OC/eAyHoLero UCIOo/Ib30BaHUS B [PYyIUX
JIOKyMeHTax.

3agaHue A KypcoBOW paboThl BbIIAeTCsl TMperiofilaBaTesieM KaKAOMY CTYI€HTY
VH[VMBUAYa/JbHO Ha OJHOM M3 TMPAKTUUECKUX 3aHATUU. JIMCT «3afjaHve K KypCOBOM
paboTe» C yKa3zaHWeM BapHaHTa, [aThl BbIJauM 3a/laHMs U CPOKA CIaul KypCOBOU



paboTel Ha Kadenapy, oObemMa M cojiep>kaHusl pabOoThI, CIHMCKa peKOMeHAyeMOu
UTepaTyphbl BBIJAETCS KaKAOMYy CTYJeHTY, O YeM 3aHOCUTCS 3alluchb B >KypHas
TiperiofiaBateJisi. BapuaHThI 3a/laHuii TIpYBe/IeHbI B TPUIOXKeHUH b.

KypcoBasi paboTra MpefoCTaB/sieTCss Ha pelieH3Wi0 B TI0JIHOM oObeme (cM 11.2
naHHoro mocobus). [IpemocTaBieHre KypCcoBBIX paboT 1o YacTsM He pa3peliaeTcs. Ha
BBITIOJTHEHHYIO KYPCOBYIO paboTy TiperiofiaBaTesib KadeApbl COCTaB/sSeT DeLieH3UI0, B
KOTOpPOM KpaTKO OTMeYaeT JOCTOMHCTBA W HeAocTaTku pabotel. KypcoByio paboty
BMeCTe C pelieH3uel BO3BpaIllalOT CTYJAEeHTY, MU OHa XpPaHUTCS y Hero /10 3aueta. [TomeTKu
TperiofiaBatesii Ha uepTeXaX CTHpaTh He/lb3sd. Bce 3aMeuanwss U yKasaHUs
TIperiofiaBatesisi JOJDKHBI ObITh TIPUHSATHI CTYJE€HTOM K WCIonHeHHto. Ecmu pabora He
3auTeHa, TIpero/laBaTe/ib B peIeH3WH YKa3blBaeT, KaKyl0 4YacTb KYpPCOBOH pabOThI
HeoOXouMO TepeziesiaTh. Ha TOBTOPHYIO perjeH3Hi0 paboTy ciiefiyeT ClaBaTh TOJIBKO
TI0CJIe MCITpaB/IeHHs] BCeX YKa3aHHBIX OIIMOOK 1 HeI0UETOB.

KypcoBasi paboTa mipe/icTaB/sieTCsl Ha peLieH31I0 B CPOKU, yKa3aHHble B yueOHOM
rpajduke.

3auTeHHass paboTa [OMycKaeTcs K 3allUTe, KOTOpas TPOBOAUTCS B (dopme
cobecemoBaHusI.



CoctaB 1 06eM KypCcoBoit paboThbl

KypcoBast paboTa COCTOUT U3 MOSICHUTETbHOM 3aMiCKU U rpaduueckoi 4acTH.

I'padmueckasi yacTb pabOTEI

CoenuHeHue JleTaneil. B COOTBeTCTBUM C BbIZJAHHBIM 3a/laHMEM B Tiep- BOM uacTu
Heo0XO0JMMO BbIUEPTHUTh:

Bonr, mmuinbKy, raliky ¥ a0y Mo cTaHgapTHbIM pa3mepaM. HamucaTh ux
yC/IOBHBIe 0003HaUeHMSI.

CBepJ/ieHOe THe3/10 Mo/ IUMWIbKY, Hape3aHHOe THe3/I0 MO/, LLTUIbKY.

bonTtoBoe u IMuIeUYHOe COeAVHEHUs JieTajield 10 OTHOCUTENbLHBIM pa3Mepam
KpeTie)KHbIX U3/e/Tui.

CoeavHeHUe JleTasied CBapKOM (CBapKa pyuyHast 3/1IeKTPOyroBasi).

CoenyHeHye fleTasiel MaliKol U cK/ierBaHieM, n300pa3uTh U 0003HAUNTE TasiHbIe
1 K/leeBblIe I1IBbI.

3aganve 1-3 BeIMoOHSETC Ha aucTe ¢popmara A3 (pa3beMHble COeJVHEHMUS),
3a/1aHue 4-5 Ha nucte dopmaTta A4 (Hepa3beMHble COe/JUHEHMS]).

BapuanTe! 3asanuii npuBe/ieHbl B NpyiokeHuu b. Tlpumep BbIno/iHeHUsT pa3b-
eMHbBIX COe/IMHeHU TIPYBe/IeH B NpUIoXKeHuu B.

HetanupoBaHue. 3ajjaHusl Ha JieTalIUpOBaHUe XpaHATCA Ha KadeJpe U BbIAAHOTCS
WHAUBUJYA/JbHO KaX/AOMy CTYy/IeHTy, COOTBETCTBEHHO TIOJIlyYeHHOMY Ba- pUaHTY,
yKa3aHHOMY Ha JHcTe 3ajaHusi. [lo TosiydeHHOMY B 3aflaHUd COOPOUYHOMY YepTeXY
HeoOXOZIMMO BBITIONTHUTL JIETA/JIMPOBKY TpeX JieTajiell, OTMeUEeHHBIX IIPerio- JaBaTesIeM.
YepTexx KaXK/IOW JieTaqu BBITIOJHSAETCS Ha OTZAe/bHOM JircTe. CTy/IeHT CaMOCTOSITeNTbHO
BbIOMpaeT 71 Kaxkaol aetanu dopmat (A4 unu A3) B 3aBUCUMO- CTHU OT UX Pa3MepOB.

C6opouHblii uepTexk. CTyIeHT CaMOCTOSITeTbHO MOZ0MpaeT COOPOUHYIO eIMHUILY B
BU/le HAaTypaJbHOI0 M3[e/usi MO COrJIaCOBaHUIO C TIperojaBaresieM, CO- CTOSI[YHO He
MeHee ueM U3 TISITH HeCTaHZAPTHBIX JleTasiell [j1sl HaripaByieHus oOyue-



Husa 151000 «TexHonoruyeckyde MallvHbl U 000pyJOBaHHe», He MeHee UeM U3
TpeX HeCTaHZAPTHBIX JieTajiel JJisi OCTa/IbHbIX HallpaB/IeHUM.

B coorBercTBUM C BbIOpaHHOW COOPOUHOM €JUHUIEN B TpeThbel dYacTh HeoO-
XOJIMMO BbIYEPTHUTb:

OCKU3bI ISTH HECTAHIAPTHBIX AeTanel (a1 HarpasieHus o0yuenus 151000), Tpex
HECTAaHZAPTHLIX JAeTaneld (I8 OCTalbHBIX HaIlpaB/eHUl), BXOASMIIUX B COOPOUYHYIO
eIMHULLY.

CocTaBuThb creLUKaLuio.

BbIMoHHATE COOPOUHBINA YepTeXK.

3azanve mipefcTaBisier coboif: mict dopmaTta A3 ¢ n3obpakeHHeM COOPOYHO- IO
yepTeka uszienvs, criefiudukanys K coopouHomy ueptexxy (/mct popmaTta A4), 3CKU3BI K
cbopouHoMy uyepTexy (Tpu aucta ¢opmata A4 uaum A3, BBINOIHEHHblE BPYUHYIO).
KypcoBasi paboTa BBbITIO/IHSIETCSI TIOIHOCTBIO C TMpPUMEHEHWeM TIporpaMM- HOTO
obecrieuenusi KOMITAC-3D, kpome 53CKU30B K COOpDOUYHOMY UEPTEXY, KOTOpbIe
BBITIO/THSFOTCST KapaHAAIlloOM Ha JIMCTaxX B K/IeTKY ¢ cob/roZieHreM BCeX MpaBu (BK/IHOYast
pPaMKy ¥ OCHOBHYIO HaJIlTUCh).

[TosicHUTeNbHAs 3alMCKa COCTAaBJISIeTCSl K Ka)KJOMY W3 pasfiesioB rpadu- 4yeckou
YyacTU KypCOBO# paboThl.

CoemvHeHue AeTasieil. B MOsiCHUTe/TbHOM 3aliMCKe TIPe/ICTaB/sIOTCS BCe pacyeThl,
BBITIOJTHEHHbIE CTYZEHTOM /11 TIOCTPOEHUS] pa3beMHBbIX COeJuHeHWM (TIpU- BOJWUTCS
pacueT AIUHBI O0/Ta U AJIUHBI IITTHIBKH).

HetanupoBanue. B 3Tom pa3zene HeoOXOAMMO OIHCaThb TOJiyueHHOe B 3aZlaHUU
u3jeMe, YCTaHOBUTh €ro Ha3HaueHWe, YCTPOMCTBO W TIPUHIMI  JIeMCTBUSI.
OxapakTepu30BaTh BU/IbI IPUMEHEHHBIX COeIMHEeHU, pPa300paThCs BO B3aUMOZEMCT- BUH
JieTasei, orpeieIuTh MOPSIIOK COOPKY U pa300PKU U3/Ieusl.

CO6opouHblii yepTe)X. B TOsicCHUTeNbHOW 3amnMCcKe OMMChIBAeTCS Ha3Ha- 4YeHwUe,
YCTPOWCTBO W TIPUHLIMI JeNCTBUSA COOPOUHOM eJUHHIIbI. YKAa3bIBalOTCS OC- HOBHbBIE
TeXHUYeCKHe XapaKTepUCTHKHU.

[Tpumep BBITIOTHEHUS] Hepa3bheMHbBIX COeIMHEHUM MPHBe/leH B TIPUIoKeHuH I



PekoMeHaLIK TI0 BBITIOJTHEHUIO Pa3/iesioB KYpCOBOM PabOThI

CoeauHeHUs fieTanen

OO6mire cBefieHHsI 0 COeUHEHUsIX feTasieid. [Ipy BBIMOTHEHUH 3TOTO JIUCTA 3a/laHusT
CTYZeHTbl yCBauWBalOT CMOCOObI H300pakeHus COoelVHEHWM [eTajeild, Croco- Obl
1300paykeHUs KPereXKHbIX U3/Ie/TUH, Y3HAIOT CTaHJapThl HA OCHOBHBIE XapaKTe- PUCTUKH
pe3bb 00Iero Ha3HAuUeHMsI U IIBOB CBAPHBIX, TAsiHBIX U K/IEEBBIX COe/IMHE- HUM, yuaTCs
TI0/Tb30BaThCs CIIPaBOUHBIMU MaTepHasIaMHy.

Kakmast maillviHa, CTaHOK, Tpubop wiu moboe Apyroe uszenve COCTOUT U3 Je-
Tajield, COeIMHEHHBIX MeXKy Cco00M TeM WM UHBIM criocobom. CoeiMHEeHYsI MOTYT ObITh
pa3beMHBIMU Hepa3beMHBIMH.

CoenyHeHUs, B KOTOPBIX HEJb3sl pa3beMHUTD JleTalid 0e3 pa3pylleHust OJHOH U3
HUX WM CBS3YIOIETO 3/IeMeHTa, Ha3bIBAalOTCS Hepa3beMHbIMH. K HUM OTHOCATCS:
CBapHbIe, MasiHbIe, K/IeeBble, 3aK/IeTIOYHbIE U T.[.

CoeuHeHYs1, B KOTOPBIX [IeTa/ldi MOXKHO pa3beJUHUTb, HE pa3pyllas WX, Ha3bl-
BAlOTCS pPa3beMHbIMU. K HUM OTHOCATCS pe3b00BbIe: 00/TOBbIE, IIMUIeUHbIe, BUHTO- BbIe
W 7Ip., a TaK ’ke IIMOHOYHbIe, IUTHIEBbIe W ZIp. Pa3beMHble COeIUHEHHS MOTYT ObITb
TOJBIDKHBIMA Y HETIOJBIKHBIMA. B  TIOJBWKHOM COeAWHEHHWH BO3MOXKHBI — OT-
HOCUTe/TbHbBIE TIepeMelTieHUs JieTasield, B HelloABM)XHOM — HeT.

Obiue cBefieHnss o pe3bbax. M306pakeHre u obOo3HaueHHe pe3bObl. MHO- rve
JeTany MalivuH U nMpubopoB uMeroT pe3b0y. [ToBepXHOCTb pe3nObl 00pa3yeT Tio- CKUid
KOHTYP TIPY BUHTOBOM JIBH)KEHUH T10 I[UTMHPUUECKON UM KOHUUECKOU T10- BEPXHOCTH.
Pe3bb0oBOe coefiHeHHE — 3TO COeJUHEHUe [eTajiell C TOMOIIbI0 pe3b0bl. B TakoM
COeZIMHEHUM OfIHA U3 JieTajield MeeT HapY>XHYI0 pe3b0y, Apyrasi — BHYT- peHHIol. Bce
pe3b0bI /IeISITCS Ha [[Be TPYMIbL: CTaHJapPTHBIe U HeCTaHJapTHbIE. Y CTaH/AapPTHBIX pe3b0
cdopma ripocusist ¥ pa3Mepbl YCTaHOB/IEHbI COOTBETCTBYIOIIMMU CTaHjapPTaMH.

[To Ha3HaueHWIO pe3b0bl AeATCSI Ha Kpere)XXHbIe U XO/IOBbIE.

OCHOBHBIE THUIBI CTaHAAPTHBLIX pe3bb: MeTpuueckass pe3b0a, TPyOHast LMIAHJ-
puueckasi, TpyOHasi KOHMUeCKasi, TparerienjaibHasi, yropHasi. B maHHON KypcoBoi




pabore Oymem mnpuMeHsATb pe3b0y Merpuueckyto (TOCT 9150-81). Ilpumep
n300pa- keHus1 U 0003HaueHUs1 pe3bObI TMpeZiCTaB/IeH Ha PUCYHKe 1, rae a) pe3nba Ha
cTepk- He; 0) pe3bba B OTBEPCTHH.
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PucyHok 1 — ITpumep n3o0pa>keHus pe3b0bl

N306paxkeHne 1 0003HaUeHUe KpeTieXXHbIX U3fenuil. [leTaiu, C MOMOI[bI0 KOTOPBIX
OT[le/IbHble YaCTH MalllMH ¥ MEeXaHWU3MOB COEJUHSIOT JApPYr C JAPYroM, Has3bl- BarOTCS
Kpere>kHbiMU. K HUM OTHOCATCSI 0TI, BUHTHI, LUTTHU/IbKY, TaliKy U T.[.

Bouat — pe3nboBOe u3zenue, rpecTaBsioliee cO00H UTHHAPUUECKUHN CTep- KeHb
Cc pe3b00ii Ha 0/JHOM KOHLIe ¥ T'0JIOBKOW Ha ZPYTOM.

CylecTBYIOT pa3/IMUHble TUITBI 00J/ITOB, OT/IMYAIOIIUXCS APYT OT JApyra 1o ¢gopme
¥ pa3MepaM T'OJIOBKA W CTEpXKHSI, 10 Ilary pe3b0bl, TI0 TOUHOCTH HU3rOTOBJIe- HUS U TIO
UCTIOTHeHUIO (B JAaHHOW KYPCOBOM paboTe UCI0/Ib3yeM UcCTioiHeHWe 1 — 6e3 0TBepCTuHii B
rofioBKe U CcTepkHe). Bce HeobOxoguMble pasmepbl [jis BbluepurMBaHUs 0OOJTOB
npuBe/ieHbl B COOTBeTCTBYHOIMX Tabmuijax I'OCToB. OcHoBHBIE pa3mepbl 0O0/TOB C
LIeCTUTPAHHOM TOJIOBKOM HOPMaJlbHOM TOYHOCTU WCIIO/HEeHUs1 1 TipuBeZile- HbI B
nipuoxkernu /1 (tabsuiia [1.1). YepTexx 60siTa M300pa’keH Ha PUCYHKe 2.
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PucyHok 2 — IIpumep uepTeka 6onTa

D;=(0.9...0.95)-S

IvHy 60JiTa cjiefiyeT orpefe/uTh pacyeToM 1o dhopmyie:
I=A+Bb+s+H+a,

rae A v b — ToMIMHBI cCoeANHSIEMbIX [ieTasield; S — TOJIIUHA 11ak0bI;
H — BbICOTa raiiku;

a — 3arac pe3b0bl, pacCUUTHIBaeTCs 1o Gpopmyie:
a=(0,25...0,5)d,

rae d — HOMUHa/IbHBIN AaMeTp pe3b0bl OonTa.

[TosnyueHHOe MpHO/IMKEHHOE YKMC/IOBOe 3HaueHHe COTIOCTABJISIeTCS C PSAOM JJIVH,
nprBe/leHHbIX B mpwioykeHuu [ (tabmuma [1.2) v mpuHuMaercsi 6mpkaiiiiee Gosbliiee
CTaHZApTHOe 3HaueHWe. B 3aBUCUMOCTU OT [JuameTpa W JAAWHBI 0oaTa 1O Tabuiiam
npunoxxenusi [l ornpepensiercs: AyvHa 1o Hape3aHHOM yacTu 6osiTa.

YepTesxk 60/1Ta BHITIONHSAETCS B IBYX BU/IaX C yKa3aHWeM HeoOXOJUMbIX pa3Me- DOB.
Hapg ueprexkom Gonta cjefyeT BBITIOJIHUTbL HAJIKMCh YCJIOBHOTO 0003HaueHWs 6Gomra.
[TpaBuna o6o03HaueHUs1 KperneKHbIX wu3zenuid ycraHoBiaeHel ['OCT 1759-70. 3Otu
0003HaueHHs1 TIOJHOCTBIO XapaKTepusywloT wu3fenvie. Ha yueOHBIX uepTe)kax [Jo-
MyCKaeTCsl yIpoIlleHHas: cxemMa 0603HaueHwUs.



[Tpumep ycnoBHOro obo3HaueHust 6o0/Ta C JuameTpoM pe3bobl d=36MM, C KPYITHBIM
marom p = 4mm, aavHou 1 = 90mMm:

Bont M36x90 I'OCT 7798-70;

TO JKe C MeJIKAM IIIaroM p = 3MM:

Bont M36x3x90 'OCT 7798-70.

IInuneka — pe3nboBoe wu3zenue, TpejCTaB/sioliee CO00M LWIMHAPUUECKUN
cTep)keHb C pe3b0oii Ha 00ouX KOHIAX (pUCYHOK 3). OAHWM KOHIIOM, Ha3bIBaeMbIM
BBUHUMBAEMbIM, IIMWIbKA BKPYUYHMBAaeTCs B pe3b00BOe OTBEPCTHE OJHOM W3 CKperl-
nsieMbIx fetaneid. Ha gpyroii pe3n00Bol KOHeI], Ha3bIBaeMbIii Ta€UHbIM, HABUHUMBA- €TCS
raiika. OCHOBHble pa3Mephbl /I BblUE€pPUMBAHMUS INMWIbKKA 0011lero Ha3HaueHus
coflep>katcs B npusiokeHuu [ (tabmuria /1.3). UepTexx HIMUILKYU BBIMOIHSIOT B Of- HOM
BUJe C HeoOXOAWMbIMM pa3Mmepamu. VcxoaHble faHHble: pAuameTp d, [AguHa
BBUHUYMBaeMOro pe3p00BOro KOHIIA 1; ¥ TOJMIIMHA coeANHseMOlN AeTaqu A yKa3aHbl B
nipusioykeHuu b (Tabnuiia b.1).

e

Pucynok 3 — IIpymMep uepreka IIMUIBKU

[lnMHa BBMHUMBAEeMOro KOHIIA OMpeJesseTcsl MaTepruasioM JieTalu, B KOTOPYH OH
3aBUHUYMBaeTCs. Tak, Ajis pe3b00BbIX OTBEPCTUM B CTa/bHBIX, JaTyHHBIX U OPOH- 30BbIX
netansx 1;=d (iumuneku 'OCT 22032-76).

7151 pe3b00BBIX OTBepCTHH B AeTassix U3 uyryHa 1;=1,25-d (unuasku 'OCT 22034-
76).



st pe3bO0OBBIX OTBEPCTHM B JleTansiX U3 allOMHUHUS U JIPYTUX JIETKUX CIIJIaBOB
1,=2d (munuasku 'OCT 22038-76).

NnvuHa l, raeuyHoro KoHIja orpefiesisseTcss 1o Tpwiokenuto 1 (tabmuma /1.3) B
3aBUCUMOCTH OT guameTpa d pe3wpbObl W AyivHbI | mmuibku. [loa AAWMHOW IITTWIBKU
TIOHUMAIOT JJIUHY CTepP>KHsI 6e3 HBI 1; BBUHUMBaeMoro pe3b00Boro KoHIja.

JIvHy LWIMUIBKY OTIpeie/siFoT aHa/IOTHYHO JiyiiHe 60Ta 1o gopmyiie:

l1=A+ s+H+a, rge A — TonuHa coeiMHsIeMO ZieTau;

S — TOJIIMHA I11aii0bl; H — BeICOTa rakuy;

a — 3arac pe3b0bl, paCCUUTHIBAETCS 110 (hopMyie:

a=(0,25...0,5)-d.

[TonyueHHOe 4MCI0BOE 3HAUEHWE [JIMHBI COMOCTABJSAETCS C PAAOM [JIMH, TIpU-
BeZleHHbIX B TpwiokeHuu [I (tabsuia [1.3), ¥ A1 BblUepUMBaHUS TIPUHUMaeTCs: 6Jid-
Kaiiiiee OosibIliee CTaHAapTHOEe 3HAUeHMe.

Haz uepTe)XoM IIMUILKA HAHOCUTCS ee YCJIOBHOe 0003HaueHue.

[Tpumep yc/ioBHOTO 0003HaueHHUs] NINTWIBKK C AWAaMeTpoM pe3b0bl d=20MM, C
KPYIIHBIM IIaroM p=4mM, ajuHou 1=80mm:

rmieka M20x80 I'OCT 22032-76;

TO K€ C MeJIKUM L11arOM p=2MM:

Inuneka M20x2x80 I'OCT 22032-76.

laiika — pe3b0OBOe H37e/ve IeCTUTPAaHHOW, KBaZpaTHOW WM ApPYrod (Gopmbl C
pe3b00BLIM OTBEPCTHEM /[IjIsi HABUHUMBAHUSA Ha OOJIT, IITTH/IBLKY U T.[.

YepTe)k TaliKu BBITIONHSETCS B /IBYX W300pa)keHUsX: Ha TUIOCKOCTU TTPOEKI[UM
napasiie/lbHOW OCHU FavKu COeUHUTH TOJIOBUHY BHJA Criepey C MOJIOBUHOM paspesa U
BU/I CJIeBa CO CTOPOHBI (Packu (PUCYHOK 4).

Ha ueprexxe rallku HaHeCcTH HeoOXoJuMmble pa3Mephl. VcxopaHble AaHHBIE IS
BblUepUMBaHUsl ralikul JlaHbl B ipuioxkeHuu [] (Tabsuna 1.4)/1
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PucyHok 4 — Ilpumep uepTreska raiku

Hap uepTe)koM raiiku HaHeCTH ee YCI0BHOe h300pakeHue.

[Tpumep ycsioBHOTO 0003HaUeHUs IIeCTUTPAHHOM TalKu C UaMeTpOM pe3bObl
d=30MM, C KpyIHBIM I11aroM p=3,5MM:

Iatika M30 I'OCT 5915-70,

TO K€ C MeJIKUM I11aroM p=3MM:

["atika M30x3 I'OCT 5915-70.

[laitba — u3genve, uMetoliee GopMy AWCKA C LUIMHAPUUECKUM OTBEPCTHEM TIOf
6ont, mmABKy u T.A. [11afi0bI TT0AK/IaIbIBAIOTCS IO/, TAlKW, BUHTHI /IJIs1 TIPE/J0- XpaHeHUs
TIOBEPXHOCTH JIeTa/ v OT TIOBPEeX/IeHUsI BO BpeMsl 3aTsDKKU raiiku U 6osiee paBHOMEPHOT'O
pacripefieieHUs] JaBleHUs] Ha COeJMHseMble JieTa/ld, a TaK ke i TpeoTBpalleHus
CaMOOTBUHYMBAHUSI T'aek.

dopmy Kpyr/Ioii 1m1aiibl BITOTHE OTIpe/iesisieT 0HO U300paxkeHue.

YepTexx 11aii0Obl BBIMOMHUTH (DPOHTA/TBHLIM pa3pe3oM W HaHeCTH HeoOXOoAuMble
pa3mepbl (pUCYHOK 5). VcxofHble AaHHbIe [Jis1 BbIUepUMBAHUS I1alibbl TpUBEZEHbI B
npunoxennu 1 (tabmuma [0.5). Hapg uepreskoMm 1aiibbl HaHeCTH ee ycioBHOe 060-
3HaueHue.
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PucyHok 5 — [IpuMep uepTeska mIaii0bI

20 [Tpumep ycyioBHOrO 0003HaueHUs IIakObl A OosTa C JUAMETPOM pe3bObl
MM:

[lait6a 20 'OCT 11371-78.

M306parkeHre pa3beMHbIX CcoeZilMHEHUH. B aHHOM KypCcOoBOM paboTe He0O- X0IUMO
BBITTOJIHUTH UEPTEXHU ABYX Pa3beMHbIX COeZIMHEHH: 00/ITOBOE U IIHIey- HOe.
BonToBoe coepHeHre COCTOUT W3 00/ITa, FaliKH, IMIAal0bl U COeUHSIEMBIX Jle-
Taseu.
B coeuHsieMbIX fieTassiX TPOCBEP/IMBAIOT CKBO3HOE OTBEPCTHE AUaMEeTPOM:
d1:1,1'd,
rae d — auameTp pe3bObI OosTa.

B otBepctue BcraisitoT 60nT. Ha BbicTymaromiuii pe3nboBoii KoHel] 6osiTa Ha-
JieBalOT 1aiiby, 3aTeM HAaBUHUYMBAKOT [0 yIopa TaliKy, KOTopas TpPWKUMaeT COelu-
HsIeMble JleTasiv ApYT K ApyTry (PUCYHOK 6).

UepTesk OONTOBOTO COeMHEHUS] BBITIOJIHUTHL B TpeX U300pakeHusix: (poH-
Ta/lbHBbIA pa3pe3, NpO(UIbHBLIM pa3pe3 WIA BUJ CleBa M BHUJ CBepXy. bonrt, raiiky u
111aii0y B MPO/IO/IbHBIX pa3pe3ax M300pakaloT HepacCceUeHHBIMH, CKpervisieMble fieTa- Jid
IITPUXYIOT C HAKJIOHOM B pa3Hble CTOPOHBI. HaK/IOH JIMHUM IITPUXOBKU [i/Is1 OA- HOM U
TOU ’Ke JieTaju [0o/DKeH ObITh B OAHY U Ty ’Ke CTOPOHY Ha Bcex pa3pe3ax. Ha uepteske
Oo/ITOBOTO CoeIMHEHMsI TT0Ka3aTh ZiBa pa3Mepa: AruaMeTp pe3b0snl (yc/ioBHOe 0603HaueHMe
pe3n0bl) U JIMHY 60Ta.
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PucyHoK 6 — M306pa>keHre 60/TOBOTO COeJUHEHHS

[IInuseyHoe coeIMHEHUE COCTOWT W3 IIMUIbLKH, TaliKH, 11aii0bl U COe/IUHsIe- MbIX
petaner. CoefrHeHMe [leTajier LMUIbKOM TIPUMEHSIOTCS, KOra OfHa U3 CO- eUHSIeMbIX
JleTajiel IMeeT 3HaUMTe/IbHYI0 TOJILMHY, KOTOPasi He TI03BOJIsieT MPO- CBEP/IMTh CKBO3HOE
orBepcTHe. IIIMWIbKy 3aBUHUMBAIOT pe3b0OBBIM BBHHUMBAEMbIM KOHIIOM B TJIyXOe
pe3p00BOe OTBepCTHE OAHOW U3 CoefWHsIeMbIX feTaneid. ['mybwHa otBepcTusi Ha 0,5d
Gorblile JIMHBI BBUHUMBAEMOTO KOHIA IIMH/IbKK. Ha BBICTYyTIato- I[Ui TaeuHbId KOHeI]
HaZleBalOT COeMHSIEMYIO [leTalb C IJIaJKUM OTBepCTHeM Aua- MeTpoM 1,1d, 3aTem 1iaiidy
Y HaBUHYMBAIOT raKy 0 yropa (PUCYHOK 7).




['nybuHa cBep/ieHOT0 THe3Zia Mo/, LIMWILKY orpe/iesisieTcs o hopMmyJie:

h2:0,5'd.

['nybrHa Hape3aHHOTO THe3/ia o/ IIMU/ILKY OrpeienseTcs 1o ¢popmyie:

h1:0,5'd.

Ha deprexxe mmuaeyHOro CoelWHEHUWsl JIMHUS pasfena COeJVHSEeMbIX JeTanen
JO/DKHA COBIAZaTh C TpaHUIed pe3bObl BBUHUMBaeMoro pe3bb0BOro Kooija. ['myxoe
OTBEPCTHE MO/, IINMUILKY OKAHUMBAETCA KOHUUECKOM MOBEPXHOCTLIO ¢ yriiom 120°.

YepTexk IIMTUATEUHOTO COEJUHEHUS BBITIOJHHUTL B OJHOM H300pakeHWU: (HPOH-
Ta/lbHBIA pa3pe3, C yKa3aHWEM TeX >Ke pa3MepoB, UTO U Ha UepTeke OOJTOBOTO CO-
eIUHEeHUsI.
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PrcyHok 7 — M306pakeHue IITTHUIeYHOT0 COeIMHEHUS

M306pakeHre U 0003HaueHWe Hepa3beMHBIX coeauHeHuid. Hawubosee pac-
MPOCTPAaHEHHbIMUA BW/IJaMH Hepa3beMHBIX COeIMHEHWM SIB/ISIOTCS CBapHble, TasiHbIe,
K/IeeBble U AIPyTHe COeIuHEeHVs].



CBapHBIM _COeJJMHEHWEM Ha3bIBaeTCsl COBOKYMHOCTh [eTajeld, COeJUHEHHBIX C
NMOMOLLbI0 CcBapKU. CBapKoW Ha3bIBaeTCs TMPOLIECC MOAyUYeHHs HEepa3beMHOr0 COefu-
HeHUsl JieTajied MyTeM MeCTHOrO0 HarpeBaHUsl MX [0 pacIylaBJeHHOr0 WM TulacThue-
CKOTO COCTOSTHUSI 6e3 TIpPUMeHeHHs WK C TIPUMeHeHeM MeXaHUYeCKUX yCUIINH.

[TpyMeHSIIOT pa3/iiuyHble CrOCOOBbI CBApKW: Ta30Basl, 3JeKTpUueckKas, 3/eKTPO-
1IJIaKOBasi, Y/IbTPa3BYKOBasl, Ijla3MeHHasl, Jia3epHasl.

[To crenenn MmexaHM3aLMM 3/€KTPUYeCKass CBapKa pasfiessieTCs Ha PY4YHYIO,
M0/TyaBTOMaTUYeCKYH0 ¥ aBTOMaTUUECKYHO.

Pa3nuuatoT ciefyrollyie BUIbl CBaPHBIX COeUHEHUI:

a) CTBIKOBOE — CBapHOE COeJMHEHUe [IBYX 3JIEMEHTOB, PACMOJIOXKEHHBIX B OJ- HOU
TJIOCKOCTHY W/ Ha OJHOU MOBEPXHOCTH;

0) yrioBoe - cBapHOe COoelHEHUE [IBYX 37IeMEeHTOB, PACIIOIOKeHHBIX TI0[] yT-

JIoM;

B) TaBPOBOE - CBapHOe Coe/IMHeHUe, B KOTOPOM K O0KOBOM TTOBEPXHOCTH OJJHO-

ro 371eMeHTa MPUMBbIKAeT T0J, YIJIOM Y TIPUBapeH TOPLIOM [IPYTOM 3/1IeMeHT;

I) Hax/JeCcToyHoe (BHAx/eCTKy) - CBapHOe COeJHEHHWe, B KOTOPOM CBapeHHbIe
3JIeMeHTbI PaCII0/I0’KeHbI Mapasijie/ibHO U MepeKpbIBAlOT APYT Apyra.

Y4acToK CBapHOTO COeANHeHWs, 00pa30BaBIIMICSI B pe3y/bTaTe 3aTBepAeHuUs
pacryiaB/IeHHOTO0 MaTepuasia, Ha3bIBaeTCsd CBapHBIM IIBOM. 10 XxapakTepy BBITIO/IHE- HUSI
IIBBI OBIBAIOT OJHOCTOPOHHHUMU U IBYXCTOPOHHUMHU. 10 TIPOTSHKEHHOCTH CBap- HbIe IIIBbBI
MOTYT OBITb HENpPepPhIBHBIMH TI0 3aMKHYTOMY ¥ He3aMKHYTOMY KOHTYpy U
MPEPBIBUCTLIMU. XapaKTepHbIM pa3MepoM /Jis YIJIOBBIX IIBOB YIJIOBOIO, TABPOBOTO U
HaxJIeCTOYHOIO0 COeJJMHEHUM $BJIsIeTC pa3Mep KaTerta. KaTeT yrioBoro mma — 3TO
Kparualilliee pacCTOsIHAe OT MOBEPXHOCTH OJHOW W3 CBapMBaeMbIX YacTel /10 TPaHU- Libl
YTJIOBOTO I1IBa Ha IOBEPXHOCTU BTOPOW YaCTH.

[IIBbI CBapHBIX coeAMHEHUM W300pakatoT U 0003HAUalOT B COOTBETCTBUU C
tpeboBanussmu ['OCT 2.312-72. Bugumblii 1110B M300pakalOT CILJIOIIHONM OCHOBHOM
muHved. HeBUAWMBIM 1IOB — INTpUXOBOW uHWeW. OT u300pa’keHHsl 1IBa TPOBOJST
TOHKYH) JIMHUKO — BBIHOCKY C OJHOCTODOHHEW CTpPEe/JIKOM W TIONKOW [/ HaHeCeHWs
0003HaueHus IIBa CBAPHOTO coeiuHeHus. Hak/IoH MMHUM — BBIHOCKHU K JIMHUH I11Ba




pekomeHnzayercs mog yriaom 30...60°% a cTpesky pacriojiaratb B CTOPOHY 6GOJIBILIOrO
yria. YcjioBHoe 00603HaueHHe I11Ba HAHOCAT Hajl TMOMKOW JIMHUM — BBIHOCKH IS 1I1Ba C
JILeBOU (BUJMMOW) CTOPOHBI Y MO/] MOJIKOW — JJIs1 IIBa C HEBUAMMOM CTOPOHKI. [Ipumep
HaHeCeHWs yJIOBHOTO 000O3HaueHWs IIIBOB TAaBPOBOTO W HAXJIECTOYHOTO COeJUHEHWM
TIpYBe/IeH Ha PUCYHKe 8.

[OCT 5260-80-T4-P3-\. 5-50,/700

[OCT 5264-80 HI-P3-I\ 7-30/60

/

PricyHoK 8 — YcyioBHbIe 0003HaueHUs IITBOB CBAPHBIX COeTUHEHUH

[Ipy Ha/MMuUMK LIBOB, BBINOJHEHHBIX 0 OJHOMY W TOMY XK€ CTaHJAapTy, OJHUM
crioco6oM CBapKu, HOMep CTaH/apTa U Criocob CBapKy He BBOJAT B 00O3HaueHHe IIIBa,
yro yripoirjaer obo3HaueHue. [Ipy Ha/IMUMKM OMHAKOBBLIX IIIBOB Ha uUepTe)ke Ha- HOCST
o003HaueHHWe TOJILKO OZIHOTO IIIBA W 3TOMY IIBY ITPUCBAMBAIOT TIOPSIIKOBBIM HOMED C
yKa3aHueM C yKa3aHuWeM KOJIMYeCTBa 3TUX IIBOB y JIMHUKA — BBIHOCKU. Bce ocTabHbIe
IIBbI 3TOTO TUMA MMEKT TOJBKO HOMep IlIBa COOTBETCTBEHHO HaJ, TOJ- KOW WU TOf
TOJIKOW JIMHUM — BBIHOCKW. [IpvMep ycC/lOBHBIX 0003HaueHW OJMHAKO- BbIX IIIBOB
TIpUBEIEH Ha PUCYHKe 9.
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PrcyHok 9 - YcyoBHble 0003HaueHHs OJWHAKOBBLIX IIIBOB CBapHBIX COeIVMHEHHUH

[TasiHBIM COeIMHEHKWEM Ha3bIBAETCSI COBOKYITHOCTh JleTa/lel, COeJMHEeHHbBIX MauKOH.
[Talikoli Ha3bIBaeTCsl MpOLleCC TOMyueHUs] Hepa3beMHOr0 COeJMHeHUsl JeTa- Jed C
HarpeBOM HIDKe TemriepaTypbl UX TIJlaB/ieHUs] TyTeM 3ario/IHeHUsT 3a30pa MeX- 1y HUMU
ripurnioeM. [Ipurioli — mMeTann WM CIiaB, BBOAUMBIN B 3a30p MeXAY COeJu- HsieMbIMU
JeTansIMHd W HMeIIMM 0osiee HU3KYIO TemrepaTrypy IUJIaBlAeHHs, uYeM Me- Tajul
coeJMHsSIeMbIX TTalKOU JieTasiei.

[IIBbI coeuHEHMH, TT0/TydYaeMble Malkoi, n3obpaxaroT ycaoBHo 1o I'OCT 2.313-
82 Ha BMJ]aX W pa3pe3ax CIUIOIIHOM TMHUEH TOJIIMHON B /IBa pa3a O0/bIlle, ueM TOJIIHMHA
CIJIOIITHOM OCHOBHOM JTMHUM.

Ilnst o603HaueHUs I1IBa TAsHOTO COeAWMHEHHUS] K JIMHUU 1B TOABOAST JIMHUIO —
BBIHOCKY, KOTOpasl 3akaHUMBaeTCsl JBYCTOPOHHeHW cTpenkod. Ha HakK/JIOHHOM yuyacCTKe
JIMHUM — BBIHOCKU HAHOCSIT CIUVIOIIHOW OCHOBHOM JIMHWEW YCJIOBHBIM 3HAK B BUZE AY- TH
BBITTYKJ/IOCTBIO K CTpeJike. Ec/u 1110B BBITIO/IHSETCS TI0 3aMKHYTOMY KOHTPY, TO JIMHUIO —
BBLIHOCKY 3aKaHUMBAIOT OKPY)KHOCTBIO AuaMeTpoM 3...5MM. Ilpumep m30- OparkeHUs U
0003HaueHusI TasiHBIX IIIBOB TIPUBe/ieH Ha pucyHke 10.

CoeiHEHUS TIAHKOH IIIMPOKO TIPUMEHSIFOTCS B IIPHOOPOCTPOEHHUH.
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PucyHok 10 — M306pakeHue TasiHbIX COeIMHEeHU

KjieeBbIM CoeiMHEHMEM HAa3bIBAeTCS COBOKYITHOCTh JieTajed, COeJVHEeHHBIX IIpU
MOMOLM  Kjes. B  KieeBbIX COeJWHEHHSX BO3MOXKHBI COeJVHEHUs pa3HOPOJHBIX
MaTepuasioB. L1IBbI coefiMHeHNH, T0/TyUaeMbIX CK/IeMBaHUeM, M300pakaloT TakKe Kak U B
COeZIMHEHUSIX, TIOy4YeHHBIX Maiikoi. Ilpumep n3obpaskeHUs U 0003HaUeHUs KJIeeBbIX
CcoelMHEeHWI NPUBeJeH Ha pUCyHKe 11.

N
|
S

PucyHok 11 — M300paskeHue KeeBbIX COeUMHEHUH

st o6o3HaueHUs IIBa K/I€eBOTO COeJVHEHUs] YCTAHOBJEH 3HAaK «K», KOTOPbIH
HAHOCUTCS Ha HAK/JIOHHOM YUYaCTKe JIMHUM — BBIHOCKU CIUIOLIHOW OCHOBHOHW JIMHHEM.
Mapka Kiesi 3anvchiBaeTcsi B CrielU(UKALMUM WIM TeXHUUeCKUd TpeOOBaHUAX Haf
OCHOBHOM HaJITMCBI0 YepTesxa.



JeTranupoBanue

HetanupoBaHreM OOBIYHO Ha3bIBAIOT MPOLECC pa3paboTKU uepTeXkel [eTaed,
BXOJAIIMX B u3denve 10 CcOOpouyHOMY uepTexy obOijero Bujga. B rmpoiecce
JeTa/ipOBaHUsl CTYJeHTbl TIPUMEHSIIOT paHee TIOJMyueHHble 3HaHUS K aHa/IW3y
KOHCTPYKTHUBHBIX ()OPM [leTajield, BBISBJIEHHUIO WX B3aUMOZEUCTBUS W pabOThI W3[emnus.
Pa3pabaTbiBaeMble B yueOHOM TIPOLIeCCe UePTeXKU JieTare SIBSIOTCS OCHOBOM paboumx
yep- TeXKel 3TUX JleTaiell — OHM Cofiep>KaT Bce HeoOXoauMble BU/BI, pa3pe3bl, CeueHus,
pa3Mepbl BCeX 3/IeMEHTOB [eTajieli, Ha HHMX yKa3biBalOT TpeOOBaHUS K KauecTBY
oOpabaThIBaeMbIX ITOBEPXHOCTEM, a TAaK)Ke Pa3IUUHbIe crieruduueckre TpeboBaHus.

[TocsiejoBaTeMHHOCTb BBITIO/IHEHUS JleTauPOBaHUs. PekoMeHAyeTCs ClieflyroIuii
TIOPSIZIOK BBITIOJTHEHUST pPabOTHI MO IeTaTMPOBaHHIO:

03HaKOMJIeHHe C

3a/laHreM; pa3paboTka

TIJITAHUPOBKY; BBITIOJTHEHUE

yepTexeu;

HaHeceHWe pa3MepoB, KOPPEKTHUPOBKaA.

PaccMoTpuM OT/Zie/IbHBIe 3Tarbl paboThl 60s1ee 1o poOHO.

OsHakom/ieHWe C 3afaHvieM. YuTas omucaHrde W300paKeHHOTO WU3JeNds WU
cOOpOUHBIN YepTeXX, YCTaHAB/IMBAIOT Ha3HaueHWe, YCTPOWCTBO W TIPUHLIUT AEeUCTBUS
W3/ie/vsl, BUJbI TPUMEHEHHBIX COeIUHeHMM, pa30MparoTCs BO B3aUMOIeMCTBUH JieTa- Jiel,
OTIpeie/ISIIOT TOPSIIOK COOpKM M pa30opku u3zenus. CTaparoTcs TpeACTaBUTh (Gopmy B
I[eJIOM M ee 37IeMeHThI /i1 Kakaol Aetamu. Eciu 1o Kakoi — ubo TpUurHe OrvcaHue
u3jlenusi OTCYTCTBYeT, TO /Jii O3HAaKOMJIEHUSI C HUM HCIIO/b3YIOT JuTepa- TYpy C
OTMUCaHWeM aHa/IOTMUHBIX U3e/TUH.

Pa3paboTka riaHupoBKU. [Ipekzie ueM HauMHaTh BblUuepurBaHUe JieTajield HY)KHO
YCTaHOBUTh KOTMUECTBO U300pakeHUH KaXKI0H AeTanu, HeobxoaumMoe /i/isl BbISIBIeHHs eé
dbopmbl, 1 BbIOpaTh opMat uepreka. Pazmep cdopMara ompeiesisiiOT B 3aBUCUMOCTH OT
CJIOXKHOCTH JleTa/ld, KOJInuecTBa M300pakeHn 1 maciraba. [Tocsie 3TOro aHamm3upyoT
BO3MO>KHOCTh YMEHbIIIeHUsI Urc/ia n300pakeHui 10 He0OX0JUMOro MUHHAMYMa.



BeirosiHeHne ueprexxeid. [1oj uepTe)koM JeTanv MOHUMAKOT KOHCTPYKTODP- CKUM
JOKYMEHT, COjieprKalliuii nu3o0pakeHue ieTaau U Apyrve JaHHble, He0OXOAU- Mble [I/isl ee
W3roTOBJIeHUs U KOHTposist. Hapsiny ¢ uzobpaxeHussMu opMbl BCeX 3Jie- MEHTOB JleTasu
W UX pa3MepamMu pabouuii yepTek B 00IeM C/iydae COJIEP)KUT TakKe CieAyrolire
JaHHbIe: 0003HaUeHue I1epOX0BaTOCTU TIoBepxHocTel, ycraHoBineHHbie ['OCT 2.309-73;
o003HaueHre TIOKPBLITUM, TEPMUUYECKOH U APYTHUX BHAOB 00pPabOTKM, yCTaHOBJIEHHBIE
'OCT 2.310-68; TeKCTOBYIO YaCTh, COCTOSIIIYI0O W3 TeXHHUYEeCKMX TpeOOBaHUN W
TEXHAYECKUX XapaKTePUCTUK, HAAMKWCA U TabMMibl C pa3MepaMd U JIPYTUMH
rapaMeTpamMH, TeXHUYeCKUMH TpeOOBaHUSIMM, YC/IOBHBIMM 00O3HaueHHsi- MU, TIpaBU/Ia
HaHeCeHUs KOTOPbIX ycTaHoB/eHbl 'OCT 2.316-68.

BhIilie yKa3biBaaoCh, YTO KOTMYECTBO M300pa’keHUM /ieTaly Ha uepTeXxe J0/DK- HO
ObITb HaWMEHBIIUM, HO 00eCreurBaKOIIMM TIOJHOEe TIpeJCTaBjieHWe O TIpeAMeTe TIpU
NMpUMEeHeHU YCTAaHOB/IEHHBIX B COOTBETCTBYIOIIMX CTaHJApTaX YC/IOBHBIX 000-
3HaueHW, 3HAKOB W Hajnuceid. ['1aBHoe m3o0pakeHWe JeTany BbIOMPAIOT C yueToM
TEXHOJIOTUA ee W3rOoTOoBJeHUs. Eciyd B mpoilecce M3rOTOBJEHUS JeTalud OJHO U3 ee
TI0JIO’KeHUH 3aBefioMO siB/sieTCs mpeob/iafialoiijM, TO Ha TJIaBHOM BHJe [eTalb pe-
KOMEH/IyeTCsl TIOKa3bIBaTb B 3TOM MOj0KeHWH. [11aHKH, JMHeNWKU, BalWKH, OCH U T.IL
PEeKOMeH/IyeTCsI pacriojiaraTh Ha YepTe)ke TOPW30HTaIbHO, a KOPITyca, KPOHIITEeHHBI U
T.I. — OCHOBaHWeM BHH3. EciM [eTanb C/I0KHOM KOHCTPYKLMM B TIpOLiecce U3ro-
TOBJIEHUsI He MMeeT 3aBeJJoMO Tpeobjiafjatoiiero MOJIOXeHWs, TO 3a IJlaBHOe Hu300pa-
YKeHUe TaKuX JleTajell MPUHUMAIOT UX PACIo/io’KeHWe B TOTOBOM U3/enu — mpubo- pe,
MaiiiiHe. YepTex /leTand A0/KeH 00si3aTeslbHO BK/IIOUATh B Cebsi CeueHusi U pas- pe3bl,
HeoOXo/MMble [jisi TIOJIHOTO BbISIBJIeHUsI BHyTpeHHel (opmbl getamu. Kommye- CTBO
n300pakeHUd Ha paboueM uepTe)ke, KakK IPaBU/IO, He COBMa/laeT C KOJUYECT- BOM
1300pakeHUt 3TOM e JleTasd Ha COOPOYHOM UepTexe.

MaciuTtab s KaXA0ro uepTeXka JieTaly yCTaHaBIMBaeTCsl BHE 3aBUCHUMOCTU OT
Maciitaba cbopouHoro ueprexka. He o0si3aTeslbHO M300pa)kaTh Bce feTald B OZi- HOM
Macmtabe. Meskue getanu CciefyeT yBeJWYMBaTh, a KpPYMHbIe U HEC/IOKHbIE —
yMeHblllaTh, YTOOBI TI0JIe uepTe)ka ObLI0O HMCTOIB30BaHO He MeHee yeMm Ha 30-40%.
Maciutabsl yBesnmueHus 1 ymeHbliiieHusi 6epytcs mo I'OCT 2.302-68.



Pabounii yepTe)x [AeTaqu [0O/DKeH 00si3aTelbHO COZIEp)KaTh CBeJeHUsT O Mare-
puane. Mapka Marepuasa C yka3aHueM cooTBeTcTBYyroijero 'OCTa BHocuTcs B rpa- dy
OCHOBHOH HaJIIHCH.

Hanecenune pasmepoB. PasMepbl HaHOCAT, PYKOBOACTBYACH IMpasBuiamu ['OCT
2.307-68. Paboune uepTeXu AO/DKHBI COZlep>KaTb BCe pa3Mepbl HEoOXOAWMBbIe ISt
W3rOTOBJIEHUsT W KOHTpOJA AeTanu. [ns o0oil JeTanyd KOJIAYECTBO HeoOXOAUMBIX
pa3MepoB [O/DKHO ObITh MUHHMMAbHBIM, HO JOCTAaTOUHBIM, UTOOBI OMpee/iTh BeJ-
UMHBI BCEX €€ 3/IeMEeHTOB.

[Ipy [eTa/ipOBaHUM BaXHO YBSA3bIBAaTh pa3Mepbl COMNPSTAeMbIX 37€MEHTOB -
corpsbkeHHble pa3Mepbl. COIpPSDKeHHBIMH Ha3bIBAIOTCS  pa3Mephl, 00ecrieunBarolye
B3aMMHOE TI0JIOKEeHHe [IBYX WM HeCKONBKUX ZleTasied B cOopouHoi eauHuile. Pa3me- pobl
Ha corpsiraeMble 3/IeMEHTHI JleTalu JO/DKHBI ObITh COT/IaCOBaHbI C COOTBETCT- BYIOLUMU
jj7leMeHTaMU [Ipyrou JeTaau, HaxXOoZsIlencs BO B3aMMOJeWCTBUU. Pa3me- pbl, He
CBsI3aHHble C pa3MepamMM /JpPYTuX [eTajeild, HasbIBalOTCs CBOOOAHBbIMU. Ha uepTeke
Ka)KZIol JieTaiu J0/DKHBI ObITh TIPOCTaB/IeHbl BCe Heo0X0uMble pa3Mepbl He3aBUCUMO OT
TOTO, eCTh JIU TaKHUe >Ke pa3Mephl Ha YepTe)KaxX COMpPSDKEHHBIX JleTa- Jied Wv HeT.

Bce pa3mepnl J0/DKHBI OBITH TIPABWIBHO OPUEHTHPOBAHbI OTHOCHTETBHO OC-
HOBHOM HaJIIHCH.

[IpocranoBka pa3mepoB B cucteme KOMIIAC-3D mpou3BOAUTCS aBTOMaTHye-
CKH, UTO 3HAUWTEJIbHO COKpAlllaeT BPeMsl BBITIO/THEHUS 3aJaHUS.

[ITepoxoBaTocTh TIOBepxHOCTeH. IllepoXOBaTOCTHIO Ha3bIBAOT COBOKYMHOCTh
HEpPOBHOCTeH TOBEPXHOCTU C OTHOCUTENbHO Ma/bIMHU IllaraMu, BbIIEIEHHYHO C TIO-
Molibl0 6a30Bol JMHBI 1. BeICOTHBIE MapamMeTphl 111epoX0BaTOCTH 0Oo03HauaroTcs R, —
cpefHee OTK/IOHeHHe Tipoduas B mpefenax 0a3oBoi AnuMHBI U R, — BbICOTa MHKPO-
HEPOBHOCTEH, MoTyYeHHasi 10 AeCsIT TOUKaM (MSTH MaKCUMyMaM U MSITU MUHAMY- MaM)
B Tmpefenax 0a3oBoit yiMHBL. 3HaueHus R, u R, 3aBucar or criocoba o6paboTku
noBepxHocTer. [1lepoXOBaTOCTH MOBEPXHOCTeW HEKOTOPBIX THUIIOBBIX JeTajed MpHU-
BeJleHbI B MpUyioxkeHuu U.



CO0pOyYHbIii uepTex

Coopounsiii ueptexk (I'OCT 2.102.-68) — 310 rpaduyeckuii KOHCTPYKTOP- CKHM
JNOKYMEHT, COJlep)Kall[uii u300pakeHre COOPOUYHOM eAWHUIILI W JApyryhe JJaHHbIE,
HeobxonMBble /17t ee COOPKU (MU3TOTOBIEHUS) U KOHTPOJIS.

YueGHbBIN COOPOUHBINA YepTeX [JOJKEH CO/IeP>KaTh:

Heo0X0IMMOe KOJIMUeCTBO M300paykeHH COOPOUHOM eMHUIILI (BUIOB, pa3- pe3oB,
ceueHHl), TO3BOJISIONINX OTUET/IMBO TIPEJCTaBUTh KOHCTPYKIUIO, Pacrioyio- >KeHHe U
B3aMMOCBSI3b BCEX UaCTeid, COCTABJISIOLINX COOPOUHYIO eIUHULLY;

HOMepa TO3WIMKA COCTAaBHBIX 4YacTed, BXOAAMMX B COOPOUHYIO eAWHUILY;

rabapuTHbIe, YCTAaHOBOUHbIE, TPHUCOEJUHUTE/bHBIE, a TakKke Heo0X0oJUMbIe
coTpsiraeMble U CITPABOYHbBIE Pa3Mephl.

[TocnenoBaTebHOCTh BBITIO/IHEHUST COOPOYHOTO UepTerKa:

03HAaKOMJIEHHE CO COOPOYHOM euHUIIeH;

BBITIOJTHEHWE 3CKU30B JleTasieid (KpoMe CTaHZApTHBIX), BXOAAIMX B cOOpOUY- HYHO
e/IMHHLY;

coCTaBJieHue crieljupuKaliy;

orpejeneHre HeOOXOAMMOr0 M JOCTAaTOUHOTO UHC/a W300pakeHWM cOOpOUY- HOMU
e IUHULIBI;

BbIOOp MaciTaba n300pakeHui;

BbIOOp (hopmara;

Toc/ie/JoBaTe/lbHOEe BhlUepurBaHUe BCeX U300paXkeHHH

W3/ie/vsi; HaHeCeHre HOMEePOB MO3ULIUKM COCTAaBHBIX UacTeu

W3/IeNus;

HaHeceHUe TabapWTHBIX, YCTAaHOBOUHBIX, TPUCOEAUHUTENbHBIX, a TaKXe He-
00XOZIMMBIX COTIPSITa€MbIX CIIPABOYHBIX Pa3MepPOB;

3aroJ/IHeHre OCHOBHOM Ha/IITUCH.

O3HakoMjieHHe co cbopouHo eauHuLel. ViMesi cCOOpOUHYIO eIMHUL]Y B Ha- Type
HeoOX0/IMMO BBISICHUTH CJiefIyIolIiee:

Ha3HaueHWe, TIPUHLIAIT PAO0THI M KOHCTPYKIIMIO U3/e/THs, T.e. U3 KaKUX fleTa- jiek
COCTOUT U3jienue, X (GyHKLMH, CII0COObI coeIMHEHUS MeXy CO00i;



TOPsIIOK COOpKU U pa3b0pKY H3/eNus;

Ha/Juuue B U3/leJIMU CTaHJaPTHBIX ZieTasiell He MOo/JIeXall[iX 3CKU3UPOBaHUIO.

BrirnoiHeHWe 3CKU30B JleTasield. JCKU3 JleTall — 3TO YepTeXX, BLITIOJHEHHbINH OT
pyku, 0e3 TOuHOro CoOOJIIO/IeHHsT CTaHAAPTHOTO MaciiTaba, HO C COOJIIoIeHreM
TIPOTIOPILIMI MeXKAy pa3MepaMi OTe/IbHbIX 3JIEMEHTOB JleTald. JCKU3bl 00BIUHO CTyKaT
OCHOBAHUEM [I/Is BBITIO/THEHUST YePTeXKeH.

[To comep>kaHUIO 3CKU3 HUUEM He OT/IMUAeTCs OT YepTeXka JIeTald U BBITTOHS- eTCS
C cobmmo/ieHreM BCeX TIPaBU/I M YCJIOBHOCTEH, MPeAyCMOTPEHHBIX TOCY/1apCT- BeHHBIMU
craHgaprami. CHMMasl 3CKM3bl C TOTOBBIX [leTajiel, CTYJeHT yCBauBaeT IIpaBH/a
COCTaB/IEHUSI UepTe)Ka U TPOCTAHOBKM Pa3MepOB M 3HAKOMMUTCA C KOHCT- PYKLMei
MIPOCTBIX ZIeTajlel ¥ YaCTUUHO C TeXHOJIOTHeH UX U3TOTOBJIEHHS.

OCKuU3 [leTany Jo/DKeH OTBeUaThb CieyIOIUM TpeOoBaHUsM:

ObITh UKMCTO W TIATE/IbHO BBITIOJHEHHBIM (HE/Ib3s1 pacCMaTpUBaTh 3CKHU3 Kak
YepHOBUK);

coJiep)kaTh HeobxouMoe Ynuc/io n300paykeHrH, JArOIUX MTOTHOe TIpe/iCTaB- JeHue
0 KOHCTPYKLIMH JeTasiy;

UMeTh HeoOXoAuWMble [7ii W3TOTOBJIEHWS [JleTald  pa3Mephl;

Cojlep)KaTh CBeJleHHsI O MaTepuasie, W3 KOTOPOTO W3TOTOBJIeHA

JieTasib.

Ha scku3ax He u300paxaroTcs AedekThl AeTasied, TOSBUBIIHECS B TIpoIjecce
W3rOTOBJIEHUSI [ieTa/ld WX B TIpoLjecce eé SKCITyaTal[yu.

OCKW3bl BBHITIOJHSIOT Ha JIUCTAaX K/I€TYATOM TMcuedd Oymaru, O/IM3KUX IO pas-
MepaM K cTaHJapTHbIM dopmatam A4 (297x210), A3 (297x420). SCKu3bl BBIMOJHS- 0T
6e3 MOMOILM YepTeXKHbIX WHCTPYMEHTOB, OT PYKH, MO3TOMY [Jis TIPOBe/leHUsI TIPSIMBbIX
MMHUA HeoOX0JMMO MaKCHMajbHO HMCTIO/b30BaTh JIMHOBKY Oymard, a fjis TIpOBeJeHUs
AyT OKPY>KHOCTEHM pa3pellaeTcsl T0/Ib30BaThCs I[UPKY/IEeM C TOC/IeNyio- Iel 0O0BOAKOM
3TUX YT MATKAM KapaHAAIllOM.

[Tepen BBITTOTHEHMEM 3CKH3a KaKO# — TM00 JieTanmu HeobXo1uMo:

1oIpoOHO  OCMOTpETh JieTajb, BBIICHUTH (POPMY BCeX ee BHYTPEHHHUX U Ha-
PY’KHBIX 3/IEMEHTOB;



BBISICHUTH B KakKOM TIOJIO)KEHUU [leTa/lb HaxOoJUTCsA B wu3fenuu (pabouee 110-
JI0’KeHue) UM obpabaTtbiBaeTcst Ha cTaHKe (TT0/I0XKeHHe Ipyu 00paboTke):

BbIOpaTh HEOOXOZMMOe KOJIMUeCTBO M300pakeHui (BHOB, pa3pe3oB, ceue- HUM U
BBIHOCHBIX 3/IEMEHTOB), HEOOXOAUMBIX [I/Isl TIO/THOTO TIpe/ICTaB/IeHust 0 popMe JieTau;

BbIOpATh r'IaBHOE U300pa’keHue,;

BBISICHUTD MOC/Ie/JOBaTe/IbHOCTb U3TOTOBJIEHUS 3/IEMEHTOB JIeTasu [i/isl TOr0, YTOObI
TIpU HaHeCeHWH pa3MepoB OoJjiee pallMOHATBHO TPOCTAaBUTh UX, YUWTHIBAasi TEXHOIOTHIO
W3rOTOBJIEHHUS.

BhinoHeHWe 3CKW30B fieTajiell ¢ HaTyphl CBOAUTCS K CJIeAYIOIIUM OCHOBHBIM
sTanam:

MOATOTOBKA K  BBITIOJIHEHHUIO

9CKH3a; BBINTOTHEHHEe U300paykeHuH

JleTany; HaHeceHWe pa3MepHbIX

JIMHUY;

v3MepeHUe JleTald U HaHeCeHre Pa3MepHBIX UMCer;

opopmnenue 3cku3a (00BofKa, 3allo/iHeHWe OCHOBHOM Haarucu). Ilpumep
BBITIOJTHEHUSI 3CKU3a MpHBe/ieH B npuioxkeHnu H.

Cocrasinenue crietjudukanmu. CrierfuduKaiys sBsieTCss OCHOBHBIM JIOKY- MEHTOM
cbopouHoOli eUHUIIBI U OTIpe/ienisieT ee cocTaB. OHa BBITIOHSIETCS Ha OT- [e/IbHOM JIUCTe
dopmata A4 u tipeicTaBsieT coboit Tabuily. B obiiiem ciiyuae crie- nudUKavsi COCTOUT
W3 CJIeAYIOIMX pa3Zie/ioB, PAcIo/araloiuxcs B CTPOrOW TIOC/e- A0BaTe/bHOCTH:
«lokymeHTaiusi», «CObopouHble eAVHULIbI», «lleTtamu», «CTaHAApT- Hble W3ZEHs».
HaumeHOoBaHMe Ka)K[Oro pasjiesia yKasblBalOT B BHJE 3arojioBKka B rpade:
«HavmenoBanue». Hajure 3THX pa3ziesioB 3aBUCHT OT COCTaBa WU3/eJIusl.

Hwke yka3aHO cofepkaHue Kax0ro paszena v rpad crieliupukariu.

B rpade «Popmar» - ykasbiBaloT ¢dopmar AoKymMeHTOB (A3, A4, 6/u — anisa ge-
Tajlel Ha KOTOpble YepTeXX OTCYTCTByeT). [y fdeTasiel, 3arvCaHHBIX B pasfese

«CraHjapTHele u3envs» rpady He 3aro/HsIOoT.

pada «3oHa» Ha yueOHBIX uepTexax He

3aT10JTHSIETCSI.




B rpade «I103.» - yKa3bIBatOT MOPSIZIKOBble HOMEepa COCTABHBIX YacTel u3jie- JIUsl.
[ns pa3pena «/JokyMeHTalusi» rpady He 3aroJHsOT.

B rpade «O6Go3HaueHWe» - YKa3biBalOT 0003HaueHWe KOHCTPYKTOPCKUX OKY-
MEHTOB (3CKH30B JieTajield U uepTeka COOPOUHOM eAWHMUIIBI), KOTOPOe TIPUCYTCTBYET B
OCHOBHOM HAJINIMCHU COOTBETCTBYIOIIIETO UepTeska.

B rpady «HavMeHoBaHMe» TIOC/e/I0BaTeIbHO BHOCSAT Ha3BaHUsI pa3ziesioB:

«JlokyMeHTarusi» - B Ppa3fie/l BHOCAT HaWMeHOBaHHE [JOKyMeHTa Ha JaHHOe
cneruduIpyemoe uszenve. B HameM ciydae: « COOpOUHBIN UepTex».

«COOopouHble eVHMIIBI» - B pa3fie/l BHOCAT COOpOUHBbIE eAVHMIIbI, HEToCpe[i-
CTBEHHO BXO/sAlI[Me B crieliuduiiupyeMoe usgenue (B yueOHbIX uepTe)kax 3TOT pas- Jie
4yaCTO OTCYTCTBYET).

«[leTanu» - B pa3ziesl 3aUChIBalOT HAaMMeHOBaHWe HeCTaHapPTHBIX JleTaslel.

«CTraHJapTHbIe U3Ze/us» - B pa3fiesl 3aliChbIBalOT HauMeHOBaHUe U 0003Ha- ueHust
CTaHJAapPTHLIX feTaseii. PacrionaraioT ux B andaBUTHOM TIOpsiIKe HaWMeHOBa- HUM,
Hanpumep: bontr M24X200 I'OCT 7811-70

[atika M24 I'OCT 2524-70

B rpacde «KoJsi.» yKa3biBatOT KOJIMUECTBO JieTasiell JaHHOM MO3ULUH.

Bonee moapoOHbIe cBefieHUs O 3aroHeHWH crerubuKanuu u3nokeHsl B 'OCT
2.108-68.

[TpuMep BBITTOTHEHHS CTIEI[UGbHKALIAN TT0Ka3aH B PUIoKeHUH K.

Bbibop KommuecTBa u300paykeHui cOopouHoro ueprexka. [Ipu ormpenene- HUM
KO/M4YecTBa H300pa’keHU COOpPOUHOM eauHUIEI HeoOXOAWMO PYKOBOZCTBO- BaThCs
CNeyIOIUMA  COOOpa)KeHUSIMM:  KOJIMUECTBO  M300pakKeHWM  JO/DKHO  OBITh
MUHUMa/IbHbIM, HO JOCTaTOUHBLIM, YTOOBLI TOJYYUTh TIOJHOEe TIpe/iCTaB/eHre KakK O
KOHCTPYKLIMU BCETO U3/ieJKs B 1[eJI0M, Tak U O JopMe ero OT/e/bHbIX COCTaBHBIX YacTel.

YcTraHaBnuBas TaBHOe U300pakeHue (T/IaBHBIA BHA) W3ZENUs, He0OXOAHUMO
TIOMHUTD, UTO Ha 3TOM BU/le COOpOUHasi eJHUI]A N300pakaeTcsi B paboueM T0/10Ke- HUU.
OObIYHO Ha MecCTe TJIABHOTO BWja [JAlOT TIOJIHBIM pa3pe3 cOOpOUYHON eAWHMIIBI WU
coueTaHue TI0JIOBUHBI BH/ja C MOJIOBMHOM pa3pe3a. Eciu /17151 BbisiB/ieHUs KOH(PU-




rypaijuy Kakux — mubo JeTanei Wi xapakTepa UX COeIMHEHUM OCHOBHBIX M300pa-
YKeHUM Ha uepTe)ke COOPOUHOM eAMHHULILI HEJOCTAaTOYHO CjiefyeT AaTh HeoOXOAUMBbIe
ceueHus, pa3pe3bl WK [OMOJHUTe/NbHbIe BUABL. DTU W300pakeHUs] pa3MelaroTcs Ha
cBOOO/IHOM TIOJIe uepTeska.

Maciutab c6opouHoro uepTe)ka. [Ipu BbiOOpe MaciiTaba wu300pakeHuit €O0-
POYHOM eJWHUI[bI, TIPeATIOUTeHre OT[AeTCs W300paKeHUI0 W3/e/ids B HATyPaJbHYHO
BenMuuHy (T.e. MaciuTab 1:1). OgHako A/ u3zenvii HeOOBIINX UKW BeCbMa 00/Tb- TIUX
pa3MepoB CJieflyeT UCIOMb30BaTh OFIMH M3 CTaHJAPTHBIX MacIITabOB yMeHbIIle- HUSI WU
yBeJIMUeHUs.

MoronauTebHBIE M300paXkeHust (BUBI, pa3pe3bl, CeUeHHs], BHIHOCHBIE 3/1e- MEHThI)
MOTYT BbIUEPUHBATHLCS B MaciiiTabe, OTJIMYAOIIEMCST OT OCHOBHOT'O MaciiiTa- 6a yepresxa.
B 3Tom ciiyuae psiom ¢ 0603HaueHWeM JOTIOHUTEBHOTO U300pakeHUs1 HE0OX0IMUMO B
CKOOKax yka3aTb MaciiTab, Haripumep: A-A(2:1)

[TocnemoBaTelbHOCTh BbIUepUMBaHUs COOPOUHOTO YepTexka. B 1ieix 3K0- HOMUU
BpeMeHU COOpDOYHBI uepTe)X peKOMEeH/AYeTCs BBLITIOMHATh B C/lefyolleld 1o-
CJ1eJ0BaTe/TbHOCTH.

CHauana oripefie/isifOT MOJI0’KeHHe U TIPOBOJST OCeBble TUHUM. 3aTeM T0 3CKU- 3y
BbIUEDUMBAIOT OCHOBHYIO feTalb COOpOUHOM eguHMIIBI (KOPITyC, OCHOBaHWE U T.I1.)
TrocsiefioBaTe/TbHO Ha I'JIaBHOM BH/Ie M Ha OCTa/IbHbIX OCHOBHBIX M300paXkeHUsIX W3/Ie/Hsl.
Hanee BbIUEDUMBAIOT JeTalb CMEXKHYI C OCHOBHOM (HarpuMmep, K/jaraH), B TOU e
NoC/ieJ0BaTeIbHOCTH, YTO U OCHOBHYIO JleTasib. M Tak MOCTYMAalOT CO BCEMU COCTaBHBIMU
YacTsAMU U3/e/Vsl, TIOKa He HaHeCyT WX Ha BCe W300pakeHMs.

WHorja CTyAeHTbl TIPUHUMAIOT JpPYrod TIOPSiIOK TIOCTPOEeHUsT W300pa’keHUi:
BHauaJsie MOTHOCThIO BbIUEPUMBAIOT IJ/IaBHbIM BUJ U3/e/Usl, 3aTeM TTOTHOCThIO BUJl CBEPXY
U T.Jl. B 3TOM C/lydae TIPUXOAMUTCS paboTaThb C 3CKHW3aMM BCexX fieTajieli cpa3y, UTo MeHee
yao6Ho. bonee paijuoHaneH crocob, Mpy KOTOPOM BbIUEPUMBAIOT TOC/e- /OBaTe/bHO
CHauasa OfIHy JleTasb Ha BCeX U300pa)KeHUsIX U3/e/us, a 3aTeM Tiepexo- AST KO BTOpPOM
JeTany, K TpeThelt u T.A. PaboTa ¢ 5CKM30M OZIHOM AieTaiu KOHLIeH- TPHPYeT BHUMaHHUe Ha
9TOM ZieTa/ld ¥ CIIOCOOCTBYET YMEHBIIIEHHIO BO3MOJKHBIX OIMOOK B M300paskeHUU (hopm
JleTajien.



[Mpogomkast paboTy, BblUepuyMBalOT HeoOXOJuMble [OMOJHUTE/IbHbIE H300pa-
JKEHUS: BUJbI, Pa3pe3bl, CeYeHUs], BLIHOCHbIE 3IeMEeHThI U T.Jl. BBITIO/MHAIOT IITPU- XOBKY
B pa3pe3ax u ceueHusx. CjaeayeT MOMHUTh, UTO IITPUXOBKA OJHOM M TOMW XKe /leTaqu Ha
BCEX ee pa3pe3ax M CeUeHUsIX BCer/ia BBIMOIHIETCS] C HAK/JIOHOM B OJIHY U Ty >Ke CTOPOHY,
TIpUYEM DPACCTOSTHUE MEX]y JIMHUSMHU IITPUXOBKH JO/DKHO OBITH OAMHAKOBBIM. Ilpu
CTbIKE B pa3pe3e WIM CeUeHUM IIOBepXHOCTeM Ppa3HbIX [eTajed, HaK/IOH JIMHUU
IITPUXOBKUA CJlefyeT TMPOBOJUTHL [JII OLHOU JeTajy BIpPaBO, a [/ APYrod BIIeBO
(BcTpeuHas IITPUXOBKA). I/ CMEXXHBIX CeueHWM Tpex Wiu Oojiee fie- Tajied crefpyeT
Pa3HOO0pPa3UTh IITPUXOBKY, U3MEHSIS ee UaCTOTy W/ CABUTasi JIMHUU IITPUXOBKHU.

HaHeceHve HOMEpOB MO3MLMM COCTaBHBIX 4YacTen wusfenus. i Kaxzaou
COCTaBHOW YaCTW W3JeHs B COOTBETCTBHMM CO ClieLM(UKaLyeld HaHOCAT HOMep I1Oo-
3. HoMepa mo3unuii moMelaroT Ha TMOJIKax JIMHUK — BBIHOCOK. Homepa mosuumi
HaHOCSTCSl Ha YepTe)ke, KaK MpaBWIo, oAWH pa3. Homepa mo3unmii pacrosaratoT na-
paJijieZlbHO OCHOBHOM HA/IMMCH YepTeXka Y FPYIMIUPYIOT UX B KOJIOHKM T10 FOPU30H- Talu
WIA TI0 BepTUKanu. JIMHWM — BBIHOCKMA He [O/DKHBI TiepeceKaTbCsl Mexjy coboi, He
JO/DKHBI OBITH TMapasyieibHbl JTMHUSM IITPUXOBKU, U, 10 BO3MOXXHOCTH He JOJ/DK- HbI
repecekaTb W300payKeHUM JPYTMX COCTaBHBIX YacTel ¥ pa3MepHBIX JIMHUN Yep- TexKa.

Takasi CBA3b MeXIy HOMepaMU TO3WIMH B Criel[udUKallid U Ha 4YepTe)ke 00-
7leryaeT OTbICKaHWe W300pa)keHUil COOTBETCTBYIOIIUX [leTajiell W oripejie/ieHue UX
hopMmbL.

Hanecenue pa3mepoB c60pouHOT0 yepTeska. COOpOUHBIe UepTeXu A0/KHBI UMeTh
Clefyroljyue TpyNnbl  pasMepoB:  3KCIUlyaTal[MOHHbIe, YCTAaHOBOYHble MW  TpHU-
COeJMHUTe/IbHbIe U TabapUTHBIE.

OKCIJTyaTallMOHHbIE pa3Mepbl XapaKTepU3YIOT H3Je/Me C TPOU3BOACTBEHHOU
TOUKM 3peHusi. OHU SBASIOTCA ero napaMmerpamu. Hampumep, A/is BeHTH/IS TaKUM
pasMepoM sBJ/IIeTCS AuUaMeTp TpPyOOIpoOBOAa, OMpefe/stoui  ero TMPOIyCKHYHO
CIOCOOHOCTb.




Y CTaHOBOUHBIE Y IPUCOeUHUTEIbHBIE pa3Mephl J0/DKHBI 00eCrieunTh yCTa- HOBKY
BCero u3zenusi Ha Mecte ero pabotel. Haripumep, A/t BeHTWISI K TaKMM pa3- Mepam
OTHOCST BCe pa3Mepbl HI)KHero M O0KOBOro diaHiieB, T.K. 3TUMHU (/IaHIIAMU BEHTHU/b
coeJuHSIeTCS C TPyOOIIPOBOAMH.

['abapuTHBIE pa3Mepbl OTpefesistoT O0IYI0 [/IMHY, IKMPUHY U BBICOTY H3/e- JHUS.
Ecmu kakoii — b0 M3 3TMX pa3MepoB U3jeNvs UMeeT TlepeMeHHOe 3HaueHre, TO Ha
yepTeke HAHOCAT JiBa 3HAUeHUs JAaHHOro pa3Mepa. Haripvmep, BbicOTa BEeHTU- JiS UMeeT
[lBa 3HAUEHMS: TIPY 3aKPBITOM I0JIOJKeHUH K/larlaHa — MUHMMaJlbHOe 3Haue- Hue U TIpU
TIOJTHOCTBEO OTKPBITOM I0JIO’KeHUH KJlallaHa — MaKCMMaJlbHOe 3HaueHue.

YcTaHOBOUHbIE, TIPUCOEAVHUTEbHBIE W TabapUTHBIE pa3Mephbl CUMTAIOTCS IS
CcOOPOUHBIX UepTeXKeM CIPAaBOUYHBIMU, TaK Kak He ITO/IeXKaT BBIMOTHEHUIO TI0 JAHHO- MY
yepTeXxy, YTO OrOBapMBaeTCsl COOTBETCTBYIOIEN HaZITUCHIO.

Y CIOBHOCTH U YIIPOI[eHHsI Ha COOPOYHBIX uepTeXkax. B 1ie/isix 3KOHOMHY BpeMeHU
Ha BbITOIHeHWe cbopouHbix uepTexker mo 'OCT 2.109-73 gomyckaeTcsi TIPUMEHSITh
YTIPOLLEHUS U YCJIOBHOCTH:

JUIS1 M3[leJIH, UMEIOLUX HEeCKOJIbKO OZJMHAKOBBIX, PABHOMEPHO PaCrOJIOXKeH- HbIX
3/IEMEHTOB, [IOyCKAeTCs TIOTHOCThIO TI0Ka3biBaTh M300paXkeHUsI TOMTBKO OJHO- T'O TaKOTO
37IeMeHTa, a OCTajJbHble MOKa3bIBAIOT YIIPOIIEHHO WX YCJ0BHO. Harpu- mep, mpu
1300pakeHUM OJMHAKOBBIX OTBEPCTHM Ha (JiaHile TTOTHOCTBIO TI0KA3bIBAeTCS OHO
OTBepCTHe, a OCTa/IbHbIe (PMKCUPYIOTCS TepeceyeHreM 11eHTPOBbIX JIMHUM.

MpU TMPOJAOJBLHOM pa3pe3e (CeKylasi MJIOCKOCTb MPOXOAUT BOJb OCH) TaKUX
JleTajied Kak BUHTHI, 3aK/JeNKU, IIMOHKH, IITAMPTHI, HE MyCTOTe/ble Bajibl U LIMUHAEIH,
LIATYHbI, PYKOATKU U T.I1. TOKA3bIBAIOT HE PACCEUEHHBIMU, T.€. YCJIOBHO UX He
pa3pe3aroT. IIapUKU BCer/ia MoKa3bIBalOT He pacceueHHbIMU. Kak npaBu/io, raiku u
111aii0bl Ha COOPOUHBIX UEPTeXKaxX He paccekaroT. Takue 37ieMeHThI JieTaiel, KaK CITHI[bI
MaXOBHKOB, IIIKUBOB, 3y0UaThIX KOJieC, TOHKHe CTeHKU TuTla pebep KeCcTKOCTH U T.I1.
TOKAa3bIBAOT HE PACCEUYEHHBIMH, e€C/IM CeKylllas MIOCKOCTh HarlpaBJieHa B0JIb OCU WU
JJTMHHOM CTOPOHBI TAaKOTO 37ieMeHTa. EC/ii B 1MOA0OHBIX 3/IeMeHTax fieTaneil ecTh
OTBepCTHsl, pacKu, Tasbl,

yriy6yieHus U T.11., TO ieJlaloT MeCTHbIN pa3pes.



TJIACTHHBI, a TaKXKe 37ieMeHThI Aetaseit (oTBepcTusi, dhacku, yriybseHus U T.I1.)
pa3mMepoM (WM pa3HULIeld B pa3Mepax) Ha uepTeke 2 MM U MeHee HM300pa)karoT C
OTCTYTU/IEHHEeM OT Maciiitaba, IPUHSTOTO AJisi BCero n30bpakeHusl, B CTOPOHY
yBeJIMUeHUsI. KPBIIIKH, IIUATHI, KOXKYXU Ha COOPOUHBIX uepTeXkaxX [AOMyCKaeTCs He
1300paXkaTh,
ec/ii HeoOXOIMMO TT0Ka3aTh 3aKPhIThie WM COCTaBHbIE YaCTU U3/e/Wsl, B TAaKUX CIyvasix
Ha/l u300pakeHWeM [0/DKHA ObITh COOTBETCTBYIOIIAsi HaJMMCh, Haripumep: «KpbIliKa
1103.4 He TOKa3aHa».

3aropHble YCTPOWCTBA THUMA BEHTWIEHM, 3a/BW)KEK I10Ka3blBalOT B 3aKPBITOM
MOJIOXKEHWM, T.e. KJjarnaH 3aKpblBaeT IIPOXOJHOe OTBepcThe B Kopryce. Kpassl
Tpy0OOTNPOBO/IOB N300pa’katoT OTKPBITHIMHU.

W3/leisi, pacrosioykKeHHble 3a BHUHTOBOW TMPY)KMHOW, M300pakeHHOH ceueHueM
BUTKOB, U300pakaroT [0 30HbI, YCJIOBHO 3aKpbIBAIOIE 3TH U3JeIUsl U OrpefesisseMoi
OCeBBbIMU JIMHUSIMU CEUEHUN BUTKOB.

HeTanu, uMerollie BO3MOKHOCThb MepeMellaTbCs, KaK MpaBWIO, MOKa3bIBalOT B
OJJHOM U3 KpalHUX TIOJIOKeHUW. [Ipyroe KpaiiHee TMo/0XKeHHe U300paxkaeTcs Ha
c60pOYHOM YepTeXKe IITPUX — MYHKTUPHOW TOHKOW JTMHUEH.

[TpuMep BBITIOIHEHHSI COOPOYHOTO UepTeXka MpuBeZieH B MpuiokeHuu E.



[MopsanokK odhopMJIEHNSA KYPCOBOW
paboThl

KypcoBasi paboTa BbITIO/IHSIETCSI HA KOMIIbIOTepe Ha CTaHapTHbIX JucTax A4. TekcT
reyvaTtaeTcss Ha OJHOW CTOpOHe jvcta. Ha cTpaHuile A0/DKHO pacmnoararbes 28-30
CTPOK, KaXKJadA H3 KOTOPBIX CojepXUuT 60-65 3HAKOB, BK/IWYasag Mpodebl.
MexaycTpounbiii uHTepBasi — 1,5, mpudt tekcra — 14 (Times New Roman), B
Tabmnax - 12, B moACTPOYHbIX CHOCKax -10. TekcT mevaraeTcsi CTPOYHBIMU OyKBaMH
(Kpome 3arsaBHbIX), BBIDABHUBAETCS MO IIMPUHE C UCI0JIb30BaHUEM MePeH0CoB CJioB. Ha
TUTYJILHOM JIUCTe HaJIUCh: KypcoBasi paboTa neuatatorcs 18 mpudrom. [ToguepkuBaHue
CJIOB U BbljleJleHHe WX KypCMBOM BHYTPU caMoil paboTbl He gomyckaercsi. OgHaKO
3aro/IOBKM U TIOJ3arojIOBKH TIPH TeYaTaHWM TeKCTa MHUChbMEHHOW paboThl BBIE/SIOTCS
TIOJTY>KUPHBIM IpUdTOM. AOG3aIHBIA OTCTYII ZI0/DKEH COOTBETCTBOBATh 1,25 €M U OBITh
O/TMHAKOBBIM T10 BCeM paboTe.

OpHeHTUPOBOUHBIM 00beM KypcoBoi paboTbl coctaBrisier 25-35 crpanui. B
JAHHBIM 00BbeM He BXOJAT TIPWIOXKEHHUS U CITMCOK HCII0/Ib30BaHHBIX HMCTOYHUKOB. 1o
COTJIaCOBAHMIO C TIperiofaBaresieM 00bEM paboThI MOKET ObITh YBETMUEH.

CTpaHullpl, Ha KOTOPBIX H3/1araeTcsi TEKCT, AOJ/DKHbI UMeTh moJsi: JeBoe -30 mm,
npasoe - 10 mm, BepxHee - 20 MM, HWKHee - 20 MM.

B Tekcre pabotel «BBeneHwe», Ha3BaHuWe TI/aB, «3akmoueHne» U «CIHMCOK
HCM0JIb30BaHHOM JIUTEPaTyPbl» TMeuaTaroTcs (HAUMHAKTCS) C HOBOW CTPAHULIBI.

PaccrossHme mexxay 3arojiloBKOM M MOZ3arojIOBKOM, 3arojIOBKOM M MOC/IEeYIOLIUM
TEeKCTOM, TI0Z3ar0JIOBKOM W TpPeAbIAYIIAM TEeKCTOM OTAENSIOT ABYMSI MOJyTOPHBIMU
MEXCTPOYHBIMM WHTEpPBa/JIaMH, a MKy IT0A3aro/JiOBKOM W MOC/Ie[yHOLIUM TeKCTOM -
OJIHUM TI0JTyTOPHBIM MEXXCTPOUHBIM UHTEPBA/IOM.

['1aBbI TMHMCBMEHHBIX paboT HyMepyrOTcs apabckumu LUdpaMud | [JOJDKHBI
HauMHATHCSI C HOBOM CTpaHuLbl (yiicra). Homep rnaBel cocrout u3 uncna: 1, 2 u T.4.

3aros0BKH (I110/]3ar0/I0BKM) pacroJ/iaratoTcsi LieHTpUPOBaHHBIM (TTIOcepeiiHe TeKCTa)
crioco6om.

CTpaHuIbl THCbMEHHBIX PpabdOT JO/DKHBI HMeTh CKBO3HYH) HyMepamuio
apabdckuvu nudpamu nmo Bcemy Tekcry. Homep cTpaHHI[BI MPOCTAB/IAIT B MPAaBOM
BepXHeM YIJIy MO0Jisi CTPAHUIBI 0e3 TOUKH B KoHIle. [IepBoil cTpaHUIel MMChbMeHHON
paboThl sAB/IAETCS TUTYJIBHBIA icT. OH He HymepyeTcs. B pabore BTOpoU cTpaHullei
SIBJISIETCSI COZIEP>KaHUe.

TUTynbHBIN JIMCT JOJKEH CoZiepkKaTh HavMeHOBaHWe yueOHOTro 3aBefieHus, (JOPMbI
oOyueHusi, o0Oo3HaueHHe XapakTepa pa0OOThl (KypcoBas), ee Temy, (amMuinio, HuMs,
OTUeCTBO BBITIOJTHUBIIETO €e CTyJeHTa, HOMep Kypca W TpYMIbl, YYeHYH CTereHb,
JIOJDKHOCTh WJ/IM YyUeHOe 3BaHWe HayuHOT'o PYKOBOJUTesIsl, ero (haMuIui0 U UHUILIMAJIBI,
rpadbl «laTta cgaun», «JlomycTUTh K 3amuTe», «[aTta 3amuTtb», «O1jeHKa», MeCTo U T/,
HaIMCcaHus pabOoThL

OrniaBneHve pabOTbI, KOTOpOe CjieyeT TOCAe TUTYAbHOTO JIUCTa, [JOJDKHO
Cojlep)KaTh Ha3BaHWS 37IeMEHTOB CTPYKTYPbl pabOThl M HOMepa JIUCTOB, C KOTOPBIX OHU
HaUYMHAKOTCA.

[TpsiMoe 1fUTUpPOBaHUe B TeKCTe 00si3aTelbHO 0(OPMIISIETCS C TIOMOII[bIO KaBblueK. B
ciiydae OyKBasbHOT'O BOCIIPOM3Be/IeHHsI TTOJI0KeHU HayYHbIX TPY/I0B 0e3 yKa3aHHWsl Ha UX
Ha3BaHUs 1 aBTOPOB KypCOBasi paboTa K 3ali[uTe He JOITyCKaeTCsl.

B crnucke UCMHOMb30BaHHBIX MCTOUHMKOB [IO/DKHBI OBbITh YKa3aHbl TOJIBKO Te



MaTepuasbl, Ha KOTOpble UMeeTCs CChi/IKa (CHOCKa) B paboTe.

Ecu B KypcoBoi paboTe UMeIOTCSI TIPUIOKEHUs, UX He0OX0IMMO IMPOHYMepOBaTh.

Bce nucThbl KypCcoBOM paboThI I0/DKHBI OBITH TIPOHYMEPOBAHbI.

Hywmepaijusi cTpaHul] B KypCOBOW paboTe pAo/mpkHa ObiTh criiomHoi. CTygeHT
OTBeYaeT 3a FPAMOTHOCTb U aKKypaTHOCTb 0(OpMJIeHUsI KyPCOBOM paboThI.

Hanmuuwme rpaMMaTtrdeckux, opdorpadguueckux ¥ MyHKTYal[MOHHBIX OIMIMOOK JTHOO
Hebpe>kHoe odopMmiieHre pabOTbI MOKET TIOCTY>KUTh TPUUMHON HeY/I0B/IeTBOPUTETHHOMN
OL|eHKU paboThI.

[TogcTpoUyHble CHOCKM CO CChIJIKAMM Ha WCII0J/Ib30BaHHbIE UCTOUYHUKM [IOJDKHBI
MMEeTb CIIOLIHYI0 HyMepaLHIo.

ITopsjoK mpeAcTaB/IeHUsA KypCoOBOil paboThl Ha 3alUTy

KypcoBasi paboTa, 1o/iIrOTOB/IEHHAsI CTY/JeHTOM B OKOHUYaTeIbHOM opMe, 0/KHA OBITh
Tipe/iCTaB/IeHa [ieJIONPOM3BOAUTETIO Kadepbl B C/IeAYIOIEM KOMILIEKTe:

B MHMCbMEHHOM (hopMe B MPOLIMTOM, COPOIIIOPOBAaHHOM WM CKperieHHOM Buje — 1
9K3eMILISIp;

B JIeKTPOHHOM hopMe ToCpeJCTBOM HarpaB/ieHUs] Ha 3JIeKTPOHHBIN TOUTOBBINA afipec
Kadeapbi— 1 3K3eMIIsIp.

MenonponsBoauTe/b KadeApsl TIOC/Ie perucTpaiyu ¢hakTa v AaThl CJaul KyPCOBOM pabOThI
riepe/iaeT ee Jijist IPOBEPKU HayUHBIM PYKOBOJUTE/IEM.

[Tepegaua KypcoBoi paboThkl B 3/IeKTPOHHOUM ¢opMe MOKeT ObITb OCYyIleCTB/IeHa
MyTeM HarpaB/ieHUsi ee CTy/JeHTOM HeloCpeJCTBEHHO HayuHOMY pYKOBOJUTENI TI0
37IeKTPOHHOM MOUTe.

[Tocse mocTyrieHUs: KypcoBoi paboThl Ha KadeApy HaydHbI PyKOBOJUTENb
TpoBepsieT ee B TeueHHe 14 KajeHJjapHbIX JHEM C MOMeHTa TIOCTYTUIeHUs Ha Kadezapy,
1oc/ie Yero BO3BpalljaeT ee ieJIONPOM3BOUTENII0O CO CBOel peljeH3uell. B perjeH3uu
YKa3bIBAIOTCS CJIeIYIOIIIME TI0/I0YKEeHUS:

— HarMeHOBaHUe yueOHOTO 3aBe/ieHus, KadeApsl, HOpPMbI 00yUeHMUs;

— obo3HaueHre XapakTepa paboTel (KypCoBasi), ee TeMy;

— ¢hamMuINIO, MS$I, OTUECTBO BBITIOJTHUBIIIETO e CTY[eHTa, HOMep Kypca U TPYIITIbI;

— yUeHyI0 CTeTieHb, JO/DKHOCTb WK yueHOe 3BaHHe HayuHOTO PYKOBOJWTES, ero
(haMUIUI0 ¥ UHUIHAIIBI;

— COOTBETCTBHE IIPE/ICTAB/JIEHHON KypCOBOM pabOoThl 0OmMM TpeOOBaHHSIM,
yKa3aHHBIM B pa3jiesie 1 HacTosmuyx MeToAuuecKUx peKoMeH/Ialni;

— COOTBETCTBHE CTPYKTYPbI KypCOBO# paboThl TpebOBaHUSIM, YKa3aHHBIM B pa3ziesie
3 HacTosAIIUX MeToAuUYeCKUX peKOMeH/Jalluii;

— cooTBeTcTBUE O(OPMIIEHHS KypCOBOM paboThl TpeOOBaHUSIM, yKa3aHHBIM B
paszesie 4 HacTosAIMX MeTo[uuecKuX peKOMeH/Jal[ui;

— yKa3aHHe Ha OCHOBHbIE BBIBOIbI U TIPe/I0XKeH s, CHOPMy/TMpPOBaHHbBIE CTYJeHTOM
B KypCOBO#1 paboTe, Mpy Ha/IMUMK B KypCOBOM paboTe apryMeHTHUPOBAaHHBIX TPeI0KeHUH
10 BHECEHWIO M3MeHeHUH U JIOTIOJTHEeHWM B 3aKOHOZaTe/TbcTBO Poccuiickoii Dezepariuy, a
TaKKe BBISIBJIEHWIO KOJUTM3UM 3aKOHO/ATe/JIbCTBA — YyKa3aTb 3TO KaK /JOCTOMHCTBO
perieH3upyemMoi paboThl;

- yKa3aHue Ha UMeloIrecs: B KypCoBOM paboTe HejocTaTKH (Kak 1o ¢opMe, Tak U T10
cofiep)KaHuio0 pabO0ThI), He TIPEIATCTBYIOIIME OMYyCKYy paboThl K 3aIluTe; — BBIBOJ O
BO3MOXXHOCTH JIOTTyCKa KYpCOBOM pabOTHI K 3aIlfuTe;



— BOTIPOCHI K 3aIl[UTe;

— mpejjaraeMast ¢opMa U jJlaTta 3alfuThl KypcoBoi paboThl (ycTHasi (OuHasi WA
JIMCTaHLIMOHHas).

B cnyuae ecnu TmocTaB/ieHHble HayUHbIM DPYKOBOJIUTENIEM BOMPOCHI He SICHBI
CTY/IeHTy, OH BMpaBe YTOUHUTh WX Yy HAyYHOrO PYKOBOAUTENS JIMYHO BO BpeEMS €ro
eXXeHeJleTbHbIX KOHCY/IbTal[ui (AeXypCcTB Ha Kadeape) WM JUCTAHIIMOHHO Yepe3
3JIEKTPOHHYIO TI0UTY.

B ciyuae (opmynvpoBaHUsi HAYUYHBIM DYKOBOJWTE/IEM BbIBOJIla O HEBO3MOXXHOCTHU
JI0TTyCKa KYpPCOBOM paboThl K 3alljuTe KypcoBasi paboTa Mo/jie;KUT MOATrOTOBKe 3aHOBO C
yueTOM 3aMeUaHWi, yKa3aHHbIX HayUHbIM pYKOBOAUTe/NEeM, U TOBTOPHOMY
Npe/iCTaB/IeHUI0 Ha 3allUTy B TOPsJKe, MpeJyCMOTPEHHOM pa3sfenamu 3-5, TOMy >Xe
Hay4YHOMY PYKOBO/IUTETIO.

TTopsjoK 3alUThI KYpCOBO#i padoThI

3amura KypcoBoii paboTbl MOXKeT MPOBOJAUTHLCS TOBKO HAyUHOMY PYKOBOJUTEJIIO.

3ammra KypcoBoW paboThl MpOBOAUTCS B (hOpMe, YCTAaHOB/IEHHOW HayUHBIM
pykoBozuTesieM. Takke C COrjacusi HAyYHOrO PYKOBOJUTEISI UK M0 er0 NpeJioyKeHHU0,
BbIpa)KEHHOMY B DeLleH3WH, BO3MOJKHa 3all[uTa KypcoBoii paboThl B (hopMe JoKiaja Ha
KoH(epeHIIMW WIM WHOM HayYyHOM WIM Hay4YHO-TIPAaKTUYeCKOM MepONpUsTUM (Tpu
HaJIMUMU TaKOTO MEePOTPUSTUS B CPOKU, YCTaHOBJIEHHbIE i 0OMyCKa K CeCCUu), UIU B
(¢opMe [0KMaza Ha CTyJeHUeCKOM HayyHOW KOH(epeHUuH. B 5TOM cjiyyae BO3MO’KHa
peKoMeH/jal[1sl HAYYHOT'0 PYKOBOZUTeJISl K OMyO/IMKOBAHHUIO T@3UCOB BLICTYIIIEHUSI.

[Tpu ycTHOU ¢opMe 3alUThl KYpCOBOW pabOThI CTYAEHT [A0/DKEH TOArOTOBUTH
OTBEThI Ha BOMPOCHI, TOCTaB/Ie€HHbIE €My HayUYHbIM DYKOBO/JUTE/IEM B pPeLieH3UH.

HayuHblii pyKOBOAWTE/Nb BIIPaBe IO CBOEMY YCMOTDEHMWIO 3a/laBaThb CTYJEeHTY
JIOTIO/THATEe/TbHbIe BOTPOCHI [I/Is1 TIPOBEPKU YPOBHSI U KauecTBa OCBOEHUS] UM 3HaHM 10
TeMe KypCOBOM pabOThI, a TakxKe JJis [JOTIOJTHUTESbHOW MPOBEPKU CaMOCTOSITe/IbHOCTU
BBLITIOJTHEHUSI KYPCOBOM pabOTHI.

[To uToram 3alfuThl HayUHBIA PYKOBOZUTE/Ib OTpefesisieT, MOXeT Jii ObITh 3aliuTa
3auTeHa, Wi TpeOyeTcst MOBTOPHas 3alljUTa.

[To wToram mnepBoHauyaJbHOM WM (B C/lyuae ee HeyJaud) TMOBTOPHOW 3allUThI
KypCOBOM pabOThI HAyUHBIM PYKOBOJAUTE/b CTABUT OTMETKY O 3all[uTe KYPCOBOUM paboThl B
3a4eTHOU KHIDKKE CTy/IeHTa, B BeZIOMOCTH U Ha TUTY/IbHOM JIUCTe PabOoTHI.

ITocse 3amuThI peljeH3Hs W KypcoBasi padora MOA/IEKMT CKAaHUPOBAHUIO
CaMHM CTY/JeHTOM W 3a/IMBKe B JJIEKTPOHHYH HH(OPMAI[HOHHO-00pa30BaTe/IbHYH
cpeny (OnekTtponHoe moptdomo) Yedokcapckoro wuHcTuTyTa (Puimasna)
MocKoBCKOTro MO/IUTeXHUYECKOr 0 yHUBepCUTeTa no ajpecy

http://students.polytech21.ru/login.php, mocne uero pabora B mHMCbMeHHOU ¢opMme
repeJjatoTCs CTYZeHTOM /ie/IONIPOU3BOIUTETIO /I/Isl XpaHeHUs B apxuBe Pumara.

IlepeueHb OCHOBHOH H AOMO/IHUTE/THbHON yueOHOW  JIMTepaTyphbl,
He00x0/UMOi1 I/If 0CBOEHUS ANCIMILIMHbBI

OcHOBHas /iuTepaTypa:

1. Tpodumos, B. B. Anroputmu3saiiys ¥ TporpaMMHAPOBaHUe : yueOHUK AJisi By30B / B.
B. Tpodumos, T. A. ITaBnoBckasi. — 4-e u3n. — MockBa : M3gatensctBo FOpaiit, 2025. —
108 c. — (Bpriciiee obpa3oBanue). — ISBN 978-5-534-20430-8. — TeKcCT : 3/1eKTpPOHHBIH //
Ob6pa3zoBatenbHas rinatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562040.

3. CoBetos, b. 1. MHpopMaIroHHbIe TEXHOIOTHH : YueOHUK 17151 By30B / B. 1. CoBeToB,


http://students.polytech21.ru/login.php
http://students.polytech21.ru/login.php

B. B. LlexaHoBckuii. — 8-e u3,., repepab. u gor. — Mocksa : M3garenscTBo FOpaiit, 2026. —
414 c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-20054-6. — TeKcCT : 3/1eKTpPOHHBIH //
O6pa3zoBatenbHas rinardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582766.

4. VndbopMallMoHHBIE TeXHOJOTMM : yueOHMK Ajs By3oB / B. B. Tpodumos, O. II.
Wnwuna, B. U. Kuses, E. B. Tpodumosa ; nog pegakiueid B. B. TpopumoBa. — Mockga :
W3parenscTBo FOpaiit, 2026. — 546 c. — (Briciiee obpa3oBanue). — ISBN 978-5-534-18340-
5. — Tekct : snekTpoHHBIM // OOpa3oBaTenbHas Timatrdopma FOpaiit [cakit]. — URL:
https://urait.ru/bcode/589572.

5. HdopmaiioHHble TexHOJOTHH : yuebHUK A By3oB / B. B. Tpodumos, O. II.
WnbunHa, B. . KusieB, E. B. Tpodumosa ; noj pegakuueit B. B. TpodbrumoBa. — Mockga :
W3narenscTBo FOpaiit, 2026. — 546 c. — (Briciiee obpa3oBanue). — ISBN 978-5-534-18340-
5. — Texkcr : snekTpoHHBIN // O6pa3oBarenpbHas Tuiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/589572.

[TpuknagHas uwHpoOpMaTvka : >XypHan / rn. pen. A.A. EmenbsHoB. — Mocksa :
YuuBepcuter Cuneprus, 2021. — Pexwum pgocrynma: 1o rnogmucke. — URL:
https://biblioclub.ru/index.php?page=journal_red&jid=618745 . — ISSN 1993-8314. — TekcT :
3/IEKTPOHHBIMU.

JKypHan TexXHWUeCKWX WCCIe[J0BaHWM : CETeBOM HayuHbld XypHan / 1. pen. H. A.
CanbKoBa. — MockBa : NH®PA-M, 2020. — URL:

https://znanium.com/catalog/magazines/issues?ref=6de5e665-cd41-11e8-bfa5- 90bl11c31de4c.
— TeKCT : 5/IeKTPOHHBIU.
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[Tpunoxenue I' CripaBoyHble JaHHbIE

Tab6smiia I'.1 - OcHoBHBIE pa3Mepbl 6oiToB 110 'OCT 7798-70
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Tabmuiia I'.2 — InuHa 6onToB o 'OCT 77-98-70

HomuHan HomuHanbHBIN JraMeTp pe3b0bl, d, MM

gzj‘]’ia’ L MV BT 20 24 30 36

IlnvHa pe3b6osl, 1y, MM

20 X - - - -
25 X X - - -
30 X X - - -
35 X X X - -
40 X X X X -
45 38 X X X -
50 38 X X X X
55 38 46 X X X
60 38 46 X X X
65 38 46 54 X X
70 38 46 54 X X
75 38 46 54 66 X
80 38 46 54 66 78
90 38 46 54 66 78
100 38 46 54 66 78
110 38 46 54 66 78
120 38 46 54 66 78
130 38 46 54 66 78
140 38 46 54 66 78
150 38 46 54 66 78

3HakKOM X OoTMeueHbI OONTHI C pe3b00ii Ha BCell [yIHe CTePXKHSI.




Tabsua I'.3 - OcHoBHBIe pa3Mephl nuieK obijero npumenenusi 'OCT 22036-76
—T'OCT 22040-76

HomuHasnbHasi  /A/iMHA HomuHanmbHbIN ArameTp pe3bbbl d, MM
L G T w [ | W |
nvHa raeyHoro KoHua lo, Mm
35 X - - - -
40 X X - - -
45 X X X - -
50 X X X - -
55 38 X X - -
60 38 46 X X -
65 38 46 X X -
70 38 46 54 X X
75 38 46 54 X X
80 38 46 54 66 X
90 38 46 54 66 X
100 38 46 54 66 78
110 38 46 54 66 78
120 38 46 54 66 78
130 44 52 60 72 84
140 44 52 60 72 84
150 44 52 60 72 84

3HakoM X OTMeueHbl IIMUIbKU C JJMHOM raeyHoro KoHua lp=1-0,5-d



Tabnuiia I'.4 - Taliku 1iecturpadHble (HopManbHOM TouHOCTH) 110 'OCT 5915-70

HomuHainb [ar Pa3mep Huametp Beicora H,
HBIN JTUaMeTppe3b0bl, p, MM «T10J] K/TFOU», S, OMM- CAaHHOM OK- MM
pe3b- OblI, d, MM MM py>kHOCTH D

He MeHee,
MM

16 2 24 26,5 13

20 2,5 30 33,3 16

24 3 36 39,6 19

30 3,5 46 50,9 24

36 4 55 60,8 29

Tabsuria I'.5 - I1laii6s1 HopMasnbeHble 110 'OCT 11371

HomuHanbHbIN di, MM do, MM S, MM
mua-

MeTp pe3b0bl
Kpere>x- HOW JeTanu d,
MM

16 17 30 3

20 21 37 3

24 25 44 4

30 31 56 4

36 37 66 5
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[Tpunoxxenue 3 lllepoxoBaToOCTH MOBEPXHOCTEN

Tabsmiia 3.1 - BeicOTHBIE 3HaU€HUS IIIePOXOBAaTOCTH U TOUHOCTD TIO/TyYeHHs pa3mMepa

B 3aBUCHUMOCTH OT C1ioco6a 06paboTKH.

0,08...0,8

Criocob 06paboTKH MOBEPXHOCTH Ra, MKM Kganuret
IT
JIuTeé: B mecuaHble (POPMBI 25...100 -
B 000/10uKOBBIe (hopMbI ['a30Bast pe3ka 6,3...12,5 -
XonogHast  1mTamrioBka — OOraurBaHMe: 25...100 -
[0/ YMCTOBOE 0,8...3,2 -12
YHCTOBOE 6,3...20 10
TOHKOe, aJiMasHoe [ oBaHue: 0,8...3,2 5...8
rpe/JBapyUTe/IbHOe 0,4...0,8 9
UYKCTOBOE TOHKOE 1,6...2,5 7
CaepiieHune u paccBepJ/iiBaHue 0,4...1,6 6
3eHKepoBaHUe: YepHOBOe 0,4...0,8 12
YHCTOBOE [10C/Ie CBepJIeHus 6,3...20 12
PasBepTbiBaHMe: I0JIyUUCTOBOE 12,5...25 11
YHCTOBOE TOHKOE 6,3...12,5 11
PacrauuBaHue: uepHoBOe 3,2 9
YHCTOBOE 1,6 7
TOHKO€, a/IMa3HOe 0,8 12
[TputHpka 12,5...25 10
PackatbiBaHWe, KanuOpoBaHUe, ajMa3Hoe 1,6...6,3 5...7
BbI- I'JTAXKUBaHUe 0,4...1,6 5
0,04...0,4 6...7




Tabnuiia 3.2 - I1lepox0BaTOCTh MOBEPXHOCTEM HEKOTOPBIX TUIOBBIX JleTaeu

Tunosbie MOBePXHOCTU R., MKM
Hepabourie KoHTypwl getasmeii OTBepCTHSI [AJiIT  KPeMeXKHbIX 40...80
netasen 12,5...20
OropHble TOBEPXHOCTHA TIOZ, TOJIOBKM KPEMNeXXHbIX JeTaseu 6,3
Hepaboure mMoBepXHOCTH IITTOHOUHBIX 1a30B 6,3
KanaBku, ranrenu, packu Ha Basiax [1oBepXHOCTU pa3beMOB: 6,3
HerepMeTUUHbIX COeJVHEHWW TepMeTUUHBbIX COeJUHEHUN C
TTPOK/IaZIKOW TepMeTHUUHBIX COeIMHeHNH 0e3 MPOK/Ia KU
HunvHaprueckue TIOBePXHOCTH: LIeHTpUPYOLLUe 3,2...12,5
HeL|eHTPUPYoLL1ie 1,6...6,3
Paboune MoBepXHOCTH: 0,4...1,6
IIIKMBOB, peMEHHBIX Tepe/jau U 3yObeB 3Be3/10UeK IIeMHbIX repe-
nau
ILIITOHOYHBIX I1a30B 0,8
3yObeB 3yOuaThIX W UEPBSYHBIX Tepefiau IIMOHOYHBIX Ta30B B 3,2
OTBEPCTUSX
LLUTULIEB B OTBEPCTUSIX /11 HETMOABWKHBIX COeIMHEHUN BUTKOB
yepBsiKa 3,2
LIUTULEB B OTBEPCTUSIX [JI1 MOABWXKHBIX CcOoefiuHeHUW TopLbl
CTYTIUL] 3yOUaThIX U UepBSIUHbIX KOieC BOKOBbIe TOBEPXHOCTH IIIULIEB
IToBepXHOCTH Ba/OB MO/, PE3UHOBbIE MAHXXEThI 3,2
0,4...3,2
1,6
1,6
0,2...1,6
0,8
1,6
0,8...1,6
0,8...1,6







