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Beenenue

KypcoBoil npoekT no guciuiuinie « TeXHOJIOrrs JIUCTOBOM IITaMIIOBKW UME-
€T CBOEH IEIbI0 MPAKTUUYECKU 3aKPENUTh MOTYUYCHHbIE TEOPETUUECKUE 3HAHUS CTY-
JICHTOB TI0 PacUeTy U pa3pabOTKe TEXHOJIOTHUYECCKUX MPOIECCOB JTUCTOBOW IITAMIIOB-
KM, KOHCTPYHPOBAHUIO IITAMIIOB U IITAMIOBON OCHACTKH.

B c¢Bsi3u ¢ 3TUM B Npouecce BBINOJIHEHUS KypCOBOTO MPOEKTa CTYJIEHT JOJ-
JKEH: HAYYUTHCSI YMEHHUIO HCIOJb30BAaTh CIPABOYHBIE MAaTEpHUalbl, MEPUOTUYECKYIO
JUTEPATYPY U MEPEOBOM OTEUECTBEHHBIA M 3apyOEKHBIN OMBIT, MpeaIarartb CBOU
OpUTHHAJIbHBIC PEIICHUSI, CAMOCTOSITEIbHO aHAJIU3UPOBATh (MCIOJIb3Ys MOJTyYEHHBIC
3HaHMs, B TOM ynciie DBM) u BbIOMpaTh paliMoHaNbHbBIN TEXHOJIOTHYECKUH TTpolLiecc.

CTyaeHThl BO BpeMs KypCOBOTO MPOEKTUPOBAHUS MOTYT BBINOJHATH HAyYHO-
UCCIIEIOBATENbCKYI0 padboTy. [Ipu 3TOM B 3aBUCHUMOCTH OT XapakTepa, CI0KHOCTU U
o0beMa HCcae0BaHui 3Ta paboTa MOXKET OMTh BKJIIOUECHA B BUJIE OTACIBHOIO pas3Jie-
Jla WIA COCTAaBJIATh LEIMKOM BeChb MPOEKT. KypCcoBOW MPOEKT, UMEIONIMKA HAy4YHO-
MCCIIEIOBATENbCKUM XapaKkTep B OyIyIlIeM MOXET CIY>KUTh OCHOBOW JUILJIOMHOTO
MIPOEKTA.

KypcoBoe npoekTrpoBanue mpeactapisieT coooit / | / camocTosTensayo pado-
Ty CTYJIEHTA IOJ PyKOBOJICTBOM KOHCYJIbTaHTa, KOTOPBIN MPOBEPSIET MPUHSTHIE CTY-
JIEHTOM PEIICHUS Y OKa3bIBAET MOMOIIb B 0OOCHOBAaHUH MPHUHATHIX KOHCTPYKTHUBHBIX
U JPYTUX PELICHUIA.

Hacrosimee Metoandeckoe yka3aHHe COCTaBJICHO B IEJISIX YTOUHEHHS 00bEMa,
COIEp’)KaHMsI W  TOCIEIOBAaTEIbHOCTH  M3JIOKEHUS  MaTepuaia  pacyeTHO-
nosicCHUTENbHOU 3anucku, TpedoBanuit ECK/I. Yka3zanus MoryT ObITh MCIIOJIb30BAHBI
MIPU BHITIOJTHEHUU JUIIJIOMHOTO TIPOEKTA MO TEXHOJIOTUHU XOJOAHOM IITaMITOBKH.

Homep BapuaHTOB /i1 BBINOJHEHUS KYPCOBOI0 NMPOEKTA BbIIAeT Mperno-
AaBaTeJIb.

1 O0Bbém u coaepxkaHne KypcoBOro NpoeKTa

1.1. Texanyeckoe 3agaHue Ha MMPOEKT

3amanue Ha KypCOBOM TIPOEKT BBIAAETCA pyKoBoauTeneM mpoekra. OHO
npeycMaTpuBaeT pa3padOTKy TEXHOJIOTMYECKOTO MpoIecca MTaMIOBKU KaKOH-1100
JIeTalld B YCIOBHSIX 33JJaHHOW CEPUMHOCTH MPOM3BOJACTBA, KOHCTPYHUPOBAHUE U pac-
YyeT JeTalied M y3JI0B IITaMIIOB, CPEJICTB aBTOMATHU3AllMM U MEXaHU3aluH, Moa0op
0o0OpynoBaHus, OpraHu3alys pabouero Mecta, HOpMHUpPOBAHHUE OINEPALUNA ITAMIIOB-
KU U pacyeT TEXHOJOTHYEeCKON ceOeCTOMMOCTH.

TexHuyeckoe 3a1aHue OOBIYHO BKJIFOYAET CJIEAYIOIINE JaHHbIE!

a) ueptex (pabouuii) mTaMIyeMou JeTau;

0) TEXHUYECKHUE YCIIOBUS HA €€ U3TOTOBIICHUE U TPUEMKY;

B) IpOTpamMMy BBITTyCKa U3ICIIHH;

T) BUJ MCXOJHOTO MaTepuala (eciu JaHHBIH OTCYTCTBYET, CTYACHTY MpEeo-
CTaBIsieTCsl TPaBO BbIOOpa Hambosee paloOHAIBLHOTO BUAA M Pa3MEpPOB MCXOIHOTO
Marepuaa);

1) BuA OOOpymoBaHUsS (€CIM NaHHBIM MyHKT OTCYTCTBYET, CTYICHT JOJKEH
mo00paTh BUI 000PYI0BAHUS CAMOCTOSITENIHHO).

3ananue BbinaeTcs Ha Onanke mo gopme | (cm. mpunoxenwe I).



1.2. CoctaB u cofiepKaHrue KypCcOBOTO MPOEKTa

KypcoBoit MpoeKT COCTOUT u3:
1) pacueTHO-TIOSICHUTETHLHOM 3aITUCKH;
2) rpaduvecKoi YacTu;
3) TEeXHOTOTUYECKON JOKYMECHTAIIHH.

1.2.1. CoctaB u coziepkaHue pacuyeTHO-TIOSCHUTEIBHOM 3aMUCKH
PacdeTHO-TIOsSICHUTENIbHAS 3aMiCKa TOJDKHA BKIIFOYATh CIICIYIOINE pa3/Iebl:
1 amHOTAIMA;

2 OIJIaBJICHHE;

3 3a/laHUEe Ha MPOCKTUPOBaHUE (YEPTEXK MITAMITYyeMOU JeTaau U TEXHH-
YECKHE YCIIOBUSI €€ U3TOTOBJICHUS U MPUEMKH);

4 BBCJICHHUE:

5 pa3paboTKa TEXHOJIOTHYECKOIO MpoIiecca:

5.1 aHamM3 TEXHOJOTUYHOCTH JCTANIH;

5.2 aHaIM3 BO3MOYKHBIX BAPHAHTOB M3IOTOBJICHUA ACTAIN U BBI60p OIITH-

MaJIbHOI'O, DdKOHOMHNYECCKHU uenecoo6pa3H0r0:

5.3 ompeneneHre pa3MepoB U (GOPMBI 3arOTOBKH, HEOOXOAUMOM ISl H3Tr0-

TOBJICHUS JICTaJICH;
5.4 packpoii Matepuaia, (JIucTa, MOJIOCHI, ICHTHI);

5.5 geranbHas pa3paboTka M pacyeT MapameTpoOB BBHIOPAHHOTO BapHaHTa

TCXHOJOI'MYCCKOI'O ITpoHIccca HITaMHyeMOﬁ ACTaJIi (CM. HI/I)KG),

5.6 mon0op 0060pyNOBaHMS C YKA3aHHEM €r0 TEXHHUYECKOW XapaKTepUCTH-

KU,
5.7 muaHMpoBKa U OpraHu3aIys padovero Mecra.
6 KOHCTPYMPOBAaHUE U pacyeT IITaMIIOB:

6.1 BBEIOOp THIIA IITaMIIa W OTACIBHBIX €r0 JIEMEHTOB U Y3JIOB C YU4ETOM
XapakTepa MPOU3BOJICTBA, TOYHOCTHU IITAMITYEMOM JeTalld, BUIa UCXOIHO-

ro Marepuaia, IpUMEHIeMOro 000py10BaHNUS;

6.2 MPOEKTUPOBAHKUE U pacyeT OTACTBHBIX JIeTajeH ImTamIla Ha YCTOWYH-

BOCTb, TPOYHOCTH;

6.2.1. pacueT UCIIOTHUTEIBHBIX Pa3MepOB paboUyero HHCTpyMEHTa (MaT-

pHIIl, TyaHCOHOB);
6.2.2 onpeneneHue EHTPa aBJICHUS TamIa (€CJIi 3TO HEOOXO0UMO);

6.3 cocraBlicHHE KOHCTPYKTHBHBIX CXEM BCEX IITaMIIOB, HEOOXOJIUMBIX

JUTSI BBITIOJTHEHUS pa3paboTaHHON TEXHOJIOTHH,
6.4 omrcanyie KOHCTPYKIIUU IITAMIIa U €T0 padOThI;

6.5 yBsi3Ka pa3MepoB IITaMmIa C mapaMeTpaMu MoJo0paHHOTO 000pyI0Ba-

HUs (pacueT 3aKpbITO BBICOTHI IITAMIIA)
7 BBIOOp MJIM MPOEKTUPOBAHUE CPEJICTB aBTOMATHU3AIMU U MEXaHU3AIIUY;

8 pa3paboTka MM MCIOJIb30BaHUE CTaHAAPTHBIX MPOTpaMM JUIsl pacuéra Tex-

HOJIOTHHU HUJIM IIITaMIIa,

9 MepornpuaTHs MO TEXHUKE O€30MaCHOCTU NpH paboTe Ha O0OpYAOBaHUMU U

HITaMIIE;

10 onpeneneHne TEXHOJIOTHUCCKON CEOSCTOMMOCTH JCTaIH;
11 cnucok UCIOJIb30BAHHOW JIUTEPATYPhI

12 cnenundukanmu;



13 npyras nokymeHTanus (KapTa TEXHOJIOTHUYECKOTO MPOIEcca);

B cnydae BKIOYCHHS HAyYHO-HCCIICIOBATEIHCKONH pPabOTHI CTYJICHTa B KYpPCOBOM
MIPOEKT COCTaB U 00BEM MPOCKTA MAXKET OBITh UBMEHEH PYKOBOAUTEIIEM ITPOCKTA.
1.2.2. CocTaB u 00beM rpaIecKoi 4acTh IPOCKTa

['padmueckas gacTh MpOEKTa BBHITIOJHAETCS HA 3-X - 4-x yucTtax popmarta Al u
JOJKHA BKITIOYATh:

- oOmuit Bua mrammna- 1 guct (Al)

- JICTaJJMPOBKY OCHOBHBIX jeraned mramma (Al) (00sS3aTeIbHO MHCTPYMEHT,
TUJTUTHI);

- o0 BUJA KOMIUIEKca (MOXET OBITh 3aMEHEH JIMCTOM aBTOMAaTH3aIlvs)
(Al);

-IIUKJIOBYIO qUArpaMMmy (MOXET OBITh 3aMEHEHA JIOTIOJTHATEILHBIM JIUCTOM Je-
TaJUPOBKH, TEXHOJOTUUECKUM JIMCTOM CPaBHUTEIHHOW TEXHOJIOTHH, WU IITAMIIOM
o0Iero Buaa, MPU YCIOBUH, YTO pa3pabOTaHHAS TEXHOJOTHS BKIIOYAET HECKOJIBKO
mtamMioB)(Al) ;

-UePTEeX JICTAIU, JUII KOTOPOW pa3palaThIBAeTCs TEXHOJOTHMYECKHN IMPOIece

(Ad).

1.2.3. CocTaB TEXHOJIOTHYECKOM TOKyMEHTALIUN

[Ton TexHONOrMYECKON JOKyMEHTAallMe! 3/1€Ch MOHUMAETCsl COCTaBJICHHUE Kap-
ThI TEXHOJIOTMYECKOI0 Ipolecca.

B 3aBHCHMMOCTH OT THIIa M XapakTepa MPOM3BOJACTBA [2] ompexmernsieTcss KOM-
IUIEKTHOCTh JOKYMEHTA JIJIsl ONHUCaHus pa3pab0TaHHOTO TEXHOJIOTMYECKOTO Mpoliecca
mo ['OCT 3.1108-74. [Ins onucaHusi €IMHUYHOTO TEXHOJIOTHYECKOTO IMPOIecca XO-
JIOJTHOM IITaMIIOBKH MCTIONB3YIOT MapiipyTHeie kKapThl (MK) mo 'OCT 3.1105-73, a
JUTSL TIOSICHEHUS COJIepKaHus ONEpaliid COCTABIIIOT KapThl 3cKu30B. Ha packpoii ma-
Tepuana 00bIYHO OOPMIIIOT KapTy TEXHOJIOTMYECKOro Mpolecca packposi U oopes-
ku 3arotoBok (KP) u BegoMocTh neraneii; M3roToBIEHHBIX U3 0TX0A0B. JJis ocTanb-
HBIX THIIOB MPOM3BOJICTB JOMOJHHUTEIHHO COCTABIISIIOT OINepanuoHHyro kapTy XL
(OK).

2. Yxa3zaHus u Tpe6oBaHus K 0QOPMIICHUIO KypPCOBOTO MPOEKTA
2.1. TpeGoBaHus K 0HOPMIICHUIO PACUETHO-TIOSICHUTETFHON 3aIUCKH

Ha mepBoii crpanuiie odopmiisieTcss TUTYJIbHBIA JTUCT Ha OJaHKE, BBIJAHHOU
Kadeapoit (cM. MpUIIoKEHUe).

3amaHne Ha MPOCKTUPOBAHHUE BBIJACTCS HA CHEIUATBHOM OJIaHKE, BBIJAHHOM
PYKOBOAMTENEM MPOEKTA.

3areM opopMIISIETCS YEpTEX IITaMITyeMOM JETajl CO BCEMHU TEXHUYECKUMHU
TpeOOBaHUSIMU.

AHHOTanus oopmIiIeTCs Ha OTIEIHHOM JIUCTE, B KOTOPOM KPATKO H3II0KEHO
COJIep>KaHKE BBITIOJIHEHHOW paOOThI

BBenenue sBiseTcs OTACTBHBIM Pa3lAeiiOM 3alMCKH, B KOTOPOM OTPaXKArOTCSI
aKTyaJIbHOCTh XOJIOJJHOW IITAMITOBKH, MyTh Pa3BUTHUS €€ B CBETE COBPEMEHHBIX Tpe-
OOBaHMI, LIETTM U 33]]a4M MPOEKTA.

Jlanee cOOCTBEHHO KOHCTPYKTOPCKO-TEXHOJIOTMYECKasi YacTh COIVIACHO OIU-
CaHHWIO B ILIL. 5, 6, 7, 8, 9, 10 u cIMCOK UCITOIb30BaHHBIX UCTOYHUKOB. IIpn odopm-
JICHUU CIIHCKA JIUTEPATYPBI PYKOBOJCTBYIOTCS CIICAYIOUIMMH TipaBuiamu [2,3]:

- ICTOYHHUKH CJIEyeT pacrojiaratb B MOPSAKE MOSBICHUS CCHUIOK B TEKCTE



PACYETHO-TIOSICHUTEIIbHOM 3aIMCKU;

- OmOimorpaduuecKoe OIMMCAHHME KaXKAOro MCTOYHHMKA JOJDKHO COCTOSATH M3
HECKOJIBKUX AJIEMEHTOB, PACIOJIOKEHHBIX B ONIPEACICHHON MOCIEI0BATEIbHOCTH,

[Tpumep OnOIHOTrpPahUIECKOTO OMMCAHKS KHUTH.

1. PomanoBckuit B.I1. CipaBOYHMK 1O XOJIOJHOM IITAMITOBKE. -

M : Mammnoctpoenue, 1979, 760 c.

3anucka okHa ObITh opopmieHa B cootBerctBun ¢ 'OCT 732-81., Tpebo-
BaHUSIMU K OTYETY U COpOIIIOPOBAHA C TUTYJIBHBIM JIMCTOM B CHEIUAIBHYIO 00JI0XK-
KY.

Ha kaxnoil crpanune popmata A4 npu HamMCaHUU 3alMCKUA COCTABJISIOT IO-
Js1: cieBa mupuHO# 35 MM, cripaa 10 mMm, cBepxy 20 mm, cHuzy 10 mm.

[TopsaakoBBIA HOMEP KAXKJA0UW CTPAHULIbI IPOCTABIIAIOT B IPABOM HUYKHEM YTIIy.

Bce Tabnuipl, pUCyHKH, WLIIOCTpAu, (HOpMyIbl HYMEPYIOTCS B Ipeienax
pazzaena apadckumu nudpamu. Homep pucynka, GopMyIibl Wi TaOIUIIBI JOJDKEH CO-
CTOSITh U3 HOMEPA, paszjesia U MOpsAIKOBOTO HOMepa puUcyHKa ((popMyIibl, TaOIUIIbI),
pa3zeleHHBIX TOYKOH, HampuMep; puc. 1.2. (BTOpol prUCYHOK TIEPBOTO pasnesia) Wiu
tabymna 2.2- (Bropas Tabiuia BToporo pasziena) wm P = K-L-S-o., (2.5) (popmyna 5
BTOPOTO pasjiena).

Ha xaxxayro Tabnuily Wind pUCYHOK JOJDKHA OBITh CChUIKA B TEKCTE, IJIe yKa-
3bIBAETCSI €T0 MOJHBIA HOMEp, HarpuMep: (puc. 1.6.). [ToBTOpHbIE CCHUIKK HA PUCYH-
KM WU TaOJUIBI JTAFOTCS C COKPAIICHHBIM CIOBOM 'cMoTpu'", Hampumep: (CM. puc.
1.4).

Tabnuibl U PUCYHKH CIIETyEeT MOMENIATh MOCJE TIEPBOTO YIIOMUHAHKS O HUX B
TEKCTE.

Kaxmas Tabnuma J0DKHA HMMETh COJEpKaTeIbHBINM 3arojoBOK. 3arojioBOK
coBMeIaeT noja ciaoBom "Tabnuma", KOTOpoe JOJKHO ObITh B MPAaBOM YIUIy Haj Tao-
munei. CiaoBo "Tabauua" v 3aroJJOBOK HAUMHAIOTCS ¢ TPONUCHOM OYKBBI.

Kaxaplii pUCYHOK JMOJIKEH COMPOBOXKIATHCS COJEPKATEILHON MOJMUCHIO,
HAaYMHAIOIIEHCS ¢ MPOMUCHON OYKBBI U B OJTHY CTPOKY C HOMEPOM.

Homep dhopmynsl cienyeT 3akiodaTh B KpyTible CKOOKM M TOMEIaTh Ha Ipa-
BOM I10JI€ Ha YPOBHE HUKHEN CTPOKU (POPMYJIbI, K KOTOPOH OH OTHOCHUTCHI.

Bce pexomenayemoe nmurepatypoit, [OCTamu, HopMansiMu, TaOJTUIHBIC BEITH-
YUHBI, KOOPPUIIUEHTHI, Ipyras UCTOoIb3yeMas HHGOpMaIHsl J0HKHA UMETh CCHUIKH
Ha UCTOYHUK C YKa3aHHEM HOMEpA MCTOYHHUKA, (TI0 CIUCKY JIMTepaTyphbl, HOMEpP Tal-
JIMIIBI, HOMEP CTPaHUIlbI, 3aKII0YCHHBIE B KBaApaTHbIe CKOOKH Hampumep) "Onpene-
JeHue GopMbI M pa3MepOB 3arOTOBKH MPOU3BOIUM TI0 METOJMKE, PEKOMEHIyEMO B
pa6ore [4 | nn o, = 320 MITa ([5 ], Tabm. 2.3, c. 80).

[lepen kaxIpIM pacyeToM JOJKHA OBITH HalMcaHa pacueTHas (Gopmyia B 00-
eM BHUJE C yKa3aHHEM Pa3MEpPHOCTH, 3aTeM paciiridpoBath Bxoasume B Gopmyiy
CHUMBOJIbI, TIOCJI€ MOJICTAHOBKU YWCJICHHBIX BEJIMYUH MPUBECTU PE3YIbTAThl BHIYMC-
JICHUU.

B pacmudpoBke hopMyn 3Haue€HUS CUMBOJIOB M YHUCIOBBIX KOA((PHUITMEHTOB
JOJDKHBI TIPUBOJUTHCS HEMOCPEICTBEHHO MO (opMyJiol B TOM MOCIEA0BaTENbHO-
CTH, B KakoW oHU naHbl B (opmyre. [lepByro cTpoky nemmdbpoBKH HAYUHAIOT CO
CJIOBa «TJ/Ie» JIBOETOUME TOCJIE HEro HEe CTaBsT, HampuMep: "Y cuine BeIpyOKH OIpe-
nensieM o gopmyre:



P=Kk-L-S-o¢p
rae K - koadduuenT, yIuThIBarOmUi 3aTyIUICHUE PEXYIIeH KPOMKH, HEpaB-
HOMEPHOCTB TOJIIIWHBI METAILIA;
k=1,25..1,30 [4] c. 41,
L - nepumMeTp BbIpyOKH, MM;
S - TonmMHa Matepuana, MV,
Gcp - COMpOTHUBIIEHHE cpe3y, MI]a.

2.2. TpeboBanus Kk opopmiieHHIO IpadUIECKON YacTH MPOeKTa

['padrueckas yacTh mpoekTa A0HKHA OBITH OPOpMIIEHA ¢ Yy4eTOM TpeOOBaHMIA
ECK:

OOmuit BUA mTamMIia BRIYEPUYMBAETCS B TPEX MPOEKIUaX B Macmirade 1:1 co-
riacHo ['OCT 2.424-80.

['maBHBIN B mITamMna - BUJ CIEPEIU BBINOJIHAETCS B pa3pe3e, B COMKHYTOM
COCTOSTHUHU.

Btopas npoekius (11aH HY3a) - BUJ CBEPXY Ha HUKHIOIO YacTh OJIOKa IITaMIa
IIPU CHATOW BepXHEW yacTu OJIoKa.

Tpetbs mpoekuus (TiaH Bepxa) - BUJ CBEPXY Ha BEPXHIO YacTh OJIOKa
mTamina.

[lepBast u BTOpasi MPOEKIMU BBHIMIOJHSIOTCS B MPSIMOM MPOECKIMOHHOM CBSI3U.
Tpetbs - B mpaBoM HUXKHEM yriy aucta (popmar Al).

JlomyckaeTcsi BRIUEPUHBATH TPETHIO MPOESKIIMIO B YMEHBIIIEHHOM MacIiTade (c
yKa3aHHBIM MacIITabom).

B ToMm cnyuae, ecinu ietalib CHMMETPUYHA, TO JIOMYCKAETCS COBMEILIEHUE BTO-
POM M TPETHEN IPOEKLIHUH ITyTEM IOJIOBUHHOTO pa3pesa.

B mpaBom BepxHEM yIily JUCTa TOMENIAIOT TaOJauIly, COJAEPKAILYyI0 HAUMEHO-
BaHUE U 0003HAYEHUE IITAMIIOB, BXOSIINI B KOMIUIEKT JJisl OOpaOOTKY JaHHOM Jie-
TaJld, a HIKE OMEpalMOHHBIN 3CKU3 netanu (wim noiydaldpukara) ¢ pa3MepamMu B
TaKkoM BHJIE, B KAKOM OHa MOJy4aeTcsl B JaHHOM IuTammne. CieBa OT OonepariOHHOIO
ACKM3a U300pa)kaeTcsl 3aroToBKa.

Ecnu BbluepumBaeTcsl mrTaMi AJisg NEPBOMl omepaiuy, TO BbIUEPUMBACTCS Ha
ATOM JIUCTE U pacKkpout matepuaina. Hax nzoOpaxeHneM 3CKU30B TOHKHBI OBITh HaHe-
ceHbl 3aroyioBku "OnepannoHHbli acku3", "3arotoka", "dopma packpos".

Ha o6mem Buzie mraMma yKas3bIBalOT CIIEIYIONTHNE Pa3Mephl: 3aKphITasi BHICOTA,;
rabapuTHBIN pa3Mepsl B IJIaHE; BBUIET (PAaCCTOSIHUE OT IIEHTpa XBOCTOBUKA JI0 Kpas
HUKHEH TUTUTHI, OOPAIIEeHHON K CTaHWHE TIpecca); pa3Mepbl, ONMPEICIISIIOIIINE paciio-
Jo)keHue (PUKCATOPOB, YIOPOB; MOCAAKHU JIJIST BCEX COMpsTaeMbIxX aeTraneil. Ocrans-
HbIE TIpaBUJIa BBITIOJTHEHUS YEPTEKEU IITAMIIOB JIMCTOBOM IITAMIOBKH MOXHO I0-
CMOTpeTh B uTeparype [3, 4, 5] .

Crnenudukanus AeTajiel mramia MUIIeTCsl Ha CTaHJApTHBIX OJIaHKax, COoAep-
KUT Bce 0e3 uckimodyeHus neranu. Crnenudukanus mTamoB J0JDKHA COCTOSATh W3
pa3zenoB: NOKyMEHTallKs, COOPOUHbIN UepTeX, COOPOUHbIE €IMHULIbI, 1€Talu, CTaH-
JApTHBIC U3IETTUSI.

Yeprexu meranei mramna. B KypcoBoM mpoekTe 00s13aTeIbHON JeTaTupPOBKE
MO/IJICKAT TUTUTHI IITAMIIOB (HIDKHSISI M BEPXHSS), MTyaHCOH, MAaTPHIIBI, ChEMHUKH,
BBITAJIKUBATEIH.




B deprexax yka3pIBarOTCs MpeaeabHbIC OTKIOHESHUS Pa3MepoB, AOMYCKH (Hop-
MBI ¥ PACTIOJIOKEHUS TIOBEPXHOCTEH, IMEePOX0OBATOCTh MOBEPXHOCTEH, TEPMOOOPaOOT-
Ka ¢ ykasanueM TBepaoctu [ 4] c. 414; [5] ¢.406.

B npunoxeHusIx K METOAMYECKUM yKa3aHUSIM JaHbl 00pasibl 0OpMIICHUS YT -
JIOBOTO IITaMITa, (MPUIIOKEHHE 2), crierupukanys, (IpuioxeHue 3).

3. Yka3aHus 1o pazpaboTke TEXHOJIOTHUECKOTO MpoIiecca JUCTOBOM MTaM-
TIOBKH

Pa3paboTka TEXHOJOTHYECKOTO MpOIecca XOJOJHOW JMCTOBOM IITaMITOBKH
SIBIISIETCSI OCHOBOW MOATOTOBKH BCETO MPOU3BOJICTBA.

[Ton pa3pabOTKO TEXHOJIOTHYECKOTO MpoIiecca CleAyeT MOHUMAaTh yCTaHOB-
JICHUE TIOCIICIOBATEIPHOCTH 1 BUJIA OTIEPAITNii, KOTOPBIEC CIEAYET MPOU3BECTH, YTOOBI
13 UCXOJHOTO MaTepHalia MOJyYnuTh TOTOBYIO JeTalb. B 3aBUCHMOCTH OT BHJa HEOO-
XOJIMMBIX TEXHOJIOTHUECKHUX OTEpalid, X CTENEHU CIIOKHOCTH (COBMEIICHHOCTH),
MIPOCKTUPYIOTCSI IITAMITHI.

3.1. AHanu3 TEXHOJOTUYHOCTH (POPMBI U KOHCTPYKTUBHBIX AJIEMEHTOB JIETANIN

[Tox TEXHONOTUYHOCTHIO CIIETYET TOHMMATh TaKyl0 COBOKYITHOCTh CBOWCTB U
KOHCTPYKTHBHBIX 3JIEMEHTOB, KOTOPBIE 00CCIICUNBAIOT HanOoJIee MPOCTOE U IKOHO-
MUYHOE M3rOTOBJIEHUE JieTajeil (B YCIOBHSIX 3aJJaHHON CEPUITHOCTH MPOU3BOJCTBA)
P COOTIOICHUU TEXHUYECKHUX U IKCILUTYyaTallMOHHBIX TPEOOBAHUM K HUM.

OKCIUTyaTallMOHHO-TEXHUYECKUE TPEOOBAaHMS K JIMCTOBBIM IITAMIIOBAaHHBIM
netansMm ciaenyrorue [4] c. 279;

-TI0JTHO€ COOTBETCTBHE KOHCTPYKIIMA HA3HAYEHHUIO W YCJOBHUSIM DJKCIUTyaTa-
LMY

- o0ecrneueHue TpeOyeMo MPOYHOCTH U JKECTKOCTH;

- obecrieueHre HEOOX0IMMOM TOYHOCTH Y B3aMMO3aMEHSIEMOCTH;

- COOTBETCTBUE CHEIUANBHBIM (DU3NICCKUM, XUMHUUYCCKUM HIIH TEXHUYCCKUM
YCIIOBHSIM

OCHOBHBIMH TIOKA3aTEIAMU TEXHOJOTUIHOCTH SIBIISIFOTCS:

- HaWMMEHBIINHN Pacxoj MaTepuana;

HaWMEHBIIIee KOJMYECTBO U HU3KAS TPYJOCMKOCTh OTICPAIIHiA;

OTCYTCTBHE TTOCICAYIOIIEH MEXaHHIEeCKO 00pabOTKH;

HaWMEHbIIIee KOJIMYECTBO TpeOyeMoro 000py10BaHuS;

HAaWMEHbIIIee KOJIMYECTBO OCHACTKH MPHU COKPAIICHUU 3aTpaT U CPOKOB IO/~
TOTOBKH IMPOU3BO/ICTBA;

- YBEJIMUYEHUE MTPOU3BOJIUTEIILHOCTH OTJEIBHBIX OTIEPAIIU.

OO0muM mokazarejeM TEXHOJOTUYHOCTH SIBJISIETCS HaWMEHbIas ce0ecTou-
MOCTb IIITAMITYEMBIX JIETaJICH.

[Ipu aHamm3e CTyIEHT PYKOBOJICTBYETCS OCHOBHBIMU TPEOOBAHUSMHU U CIICITHU-
ATbHBIMU TPEOOBAHUSAMU Il BhIpYOKH, THOKH, mpoOuBku W T.1. [4] ¢.280-283,
[6],13], ompenensieT COOTBETCTBUE CBOCH JeTaau TPEOOBAHHSM IIITAMIIOBOYHBIX OIle-
pamyii ¥ IeaeT BBIBOJ O TEXHOJOTUYHOCTH KOHCTPYKIIUU IITAMITYEMOW JIETaNH, TIPH
3TOM, TIPA HEOOXOIUMOCTH ( ¥ TIO COTIIACOBAHUIO C PYKOBOJUTENIEM MTPOEKTa) BHOCHUT
KOHCTPYKTHUBHBIE U3MEHEHHUS B (POPMY IITAMITYEMOM JCTAIIH.

3.2. AHanu3 BO3MOKHBIX BAPHAHTOB U3TOTOBJICHUS JETAN U BBIOOP OINTH-



MaJbHOTO SKOHOMUYECKH 11eJIeCO00pa3HOro

Ha Bb1OOp BapuaHTa MITAMIOBKY BIMSIOT CIEAYIONINE TEXHOJIOTHICCKUE (aK-
TOPBI:

- KOHCTPYKIIMS U pa3Mephl JCTalH;

- TOYHOCTh U3TOTOBJICHUS JETaJIH;

- TOJIIIMHA MaTepHuayia U €ro TEXHUYECKUE CBOMCTBA;

- XapakTep MPOU3BOJICTBA;

- TPYJOEMKOCTH;

- CTOMMOCTb IITAMIIOB U JIp.

OntuManbHbIi BapUAHT TEXHOJIOTUYECKOTO MPOLECCa M3TOTOBJIEHUS JETalu
BBIOMpAETCS MyTEM aHAIM3a TEXHUKO-3KOHOMUYECKHUX PAcuyeToOB, B OCHOBY KOTOPBIX
MIOJIOKEHO COTIOCTABIICHUE TEXHOJOTMYECKON ce0ECTOMMOCTH JETalH MPH HU3TOTOB-
JICHUU €€ Pa3jIMYHbIMU METoAaMHu. MeTOauKy pacdeTra TEXHOJIOIMYEeCKoi cebecTou-
MOCTH U TpUMEPHI BHIOOpPA ONTUMAIBHOTO BapHaHTa TEXHOJIOTMYECKOrO Ipoliecca
MOJKHO ImocMoTpeTh B [4], ¢. 297...302, [7].c. 312...313, [I ], [6].

JlaHHBIE CTOMMOCTH, CTOMKOCTH, PabOTOCHOCOOHOCTH IUTAMIIOB MOKHO IO-
cmotpeth B [16 ], [7 ], [20] .

Heo6xo1MMO MOMHUTB; YTO B CEPUMHOM MPOU3BOJICTBE KPYIHbBIC JETAIA U3-
rOTaBJIMBAIOT HA PA3ACNIbHBIX IITaMIax. B MemkocepuilHOM MpOU3BOACTBE OOBIYHO
MOJIB3YIOTCS YHUBEPCAIbHBIMU (WJIM YIPOIIEHHBIMU) InTammnamu. Koe-rae ucmosb-
3YIOT IO3JIEMEHTHYIO IITAMIIOBKY.

B kpynHOCEpuitHOM U MacCOBOM MPOM3BOJICTBE OOBIYHO MPUMEHSIOT KOMOU-
HUPOBAHHBIC IITAMITBI, TAK KaK CTOMMOCTb MX 3HAYUTEIHHO HIKE OOIIE CTOMMOCTH
onHonpouIbHBIX mTaMIOB. Bompoc BeIOOpa crmocoba IITaMIIOBKH, COBMEIECHUS
pPa3NUYHBIX ONEpaluil WIH MEePEXOJ0B B OJJHOM IITAMIIE PEIIAECTCS C YyYETOM JI0CTO-
WHCTB U HEJIOCTATKOB, CTOMMOCTH COBMEIIECHHBIX M TOCJIEI0BATEIbHBIX IITAMIIOB,
oOLIEeH TEXHOIOTHYECKON ce0eCTOMMOCTH.

OpnHako, He0OOXOIUMO OTMETUTh, YTO PYKOBOJUTENb MTPOEKTA B MpaBe AaTh 3a-
JaHUE Ha pa3pabOTKy KOHCTPYKIMH IITamma Jisl JJI0OOro U3 CPAaBHUBAEMbIX BapUaH-
TOB, @ HE TOJILKO SKOHOMUYECKU PAllMOHAJIBLHOIO JJIs 3aJaHHOUM MPOrpamMMBbl BBIMTYC-
Ka.

3.3. Onpenenenue pasmMepoB U (POPMBI 3aTOTOBOK

dopma u pazMepsl 3arOTOBKH JJIs1 (POPMOUZMEHSIONINX OTEpaIuii 3aBUCST OT
BH/JIa OTIEPAllUH U CJIOKHOCTU KOHTYpa IITAMIIyeMOM AeTalHu:

a) I AeTajnel, moJiydaeMbIX TMOKOM B IITamIlax, ONpeaeJeHrue JUIMHBI 3aro-
TOBKH (pa3BEepTKHU JETalal) OCHOBAHO HA PABEHCTBE JIJIMHBI Pa3BEPTKU COTHYTOU Jie-
TaJIA JJIMHE €€ HEUTPAJIIbHOM JIMHUU. HelTpanbHas JTUHHS - YCIIOBHAS JIMHUS, COBIA-
JAIoIasl C HEUTPAJIbHON MOBEPXHOCTHIO JehopMaluy, T.€. C MOBEPXHOCThIO MaTepu-
aJIbHOTO CJIOSI METaJljla, 3arOTOBKH, B KOTOPOM a0COJIIOTHBIE ehopMaliuu CoKATHsl U
pacTspkeHust B mpoliecce aehopMUpOBaHus paBHBI. JlaHHAs MOBEPXHOCTh Ha ydacT-
Kax 3aKpyTJICHUS HE COBIIAAECT C HEUTPAIBHOMN ITIOBEPXHOCTHIO HAIIPSKEHUN.

Paguyc HeUTpalibHOW MOBEPXHOCTH HAIPSXKEHWM BCErJa MEHBIIE pajanyca
HEUTpaJIbHOM MOBepxXHOCTH Aedopmaiinii. [loaToMy TouHOE omnpesesieHre AJIMHBI 3a-
TOTOBKH MOXET OBITh 00€CIIEYeHO TOJIBKO IPH YCIIOBHH, YTO THOKa HE COIPOBOXK/Ia-
€TCsl PACTSLKEHHEM 3aroToBKH. OJIHAKO 3TO HE BCErja yAaeTcs, B CBSA3M C Y€M, pac-
YeTHasl [UTMHA BCET/Ia YTOUHAThCs. JnmuHy pa3Beptku ompenenstor [4,5,18] kak cywm-



MY JJTUH TIPSIMBIX U 3aKPYTJICHHBIX (IT0 YCIOBHOW HEUTPATHLHOU TMHUHN) YYACTKOB;

0) s AeTalield, MOTy4YaeMbIX BBITSKKOM B IITaMIax, UMEIONUX (GOpMy Tel
BpallleHus1, OMpeiesieHne pa3MepoB U (POPMBI 3arOTOBKM OCHOBAHO Ha YCJIOBHH IIO-
CTOSIHCTBA 0OBEMOB 3arOTOBKU M TOTOBOH JIeTaM (BBITSHKKA C YTOHCHUEM CTEHOK) H
YCJIOBHH TIOCTOSTHCTBA TUIOIIAICH MOBEPXHOCTH 3arOTOBKUA W ACTAIA C MPHUITYCKOM
o1 00pe3Ky MPHU BBITSKKE 0€3 YTOHEHHS CTEHOK.

Ha npakTuke BCTpeuyaroTCsl Ciaydad BBITSDKKH JE€Talel pa3iudyHOM CII0KHOU
KOH(UTYpaLHH:

— BBITSDKKA KPYTJIBIX JIeTajei CI0XKHOU (POPMHI ;

— BBITSDKKA MPAMOYTOJIBHBIX KOPOOYATHIX JI€TaleH;

- BBITSDKKA JIeTaJe CIOKHONW U HECUMMETPUYHON KOH(UTypaiuu;

— BBITSDKKA C YTOHCHHEM MaTepraa ;

— BBITSIKKA C OTOOPTOBKOIA ,

JUTSI KOTOPBIX CYIIECTBYET IMSATh METOAOB OIMPEACIICHUS Pa3MEepPOM 3arOTOBKHU:

a) aHAJTMTHYCECKUE METOBI [7] c. 183;

- METOJ] paBEHCTBA TTOBEPXHOCTEH;

— METOJ paBEHCTBa 0OBEMOM |

— METO/]I paBEHCTBA Macc;

0) rpaduuecKrue METO/IbI;

- rpadoananutuueckuii merom:[7] c. 187;

- rpaduueckuit meron [7] c. 187-190 .

Crnenyet UMETh B BUJLY, UTO TIPOLIECC PEATHHOM BBITSIKKH COMPOBOXKIACTCS Psi-
JIOM TIOTPEITHOCTEN , B PE3yJIbTaTEe YETrO BBHITSIHYTAs JI€TAJb MMOTY4YaeTCs C HEPABHBIM
WM TIEPEKOIICHHBIM KpaeM, TpeOyromuM mnocienyromeid obpesku. [loatomy mnpu
pacueTe 3aroTOBKH HEOOXOIMMO yUeCTh PHUITYCK 1101 00pe3ky [4],[5].

3.4. Packpoii JINCTOBOIO MaTepuaia

Packpoii nmrcToBOro Marepuana Ha IITYYHBIC 3arOTOBKH M TIOJIOCHI SIBIISICTCS
NEPBOI ornepanuei, CBA3aHHOM C MOTEPSIMU MeTalsla B BUJI€ OOpE3KOB U HEUCIIOJb-
3yeMBbIX O0TX0J0B. [l0aTOMY O/HY M3 TIEPBBIX 3aJa4 MO KOHOMHH MeTajuia HeoOXo-
JTUMO peniaTh IMEHHO TIPH packpoe. OIEeHKY SKOHOMUYHOCTH TOTO WJIM MHOTO THIIA
packposi([4] c. 287) npous3BoaAT pacyeToM KO3 GUITUEHTa PaCKPOs
:nm

B-h
rie fo - mIomans mMoBepXHOCTH NETAIH;
h - mar BeIpyOKH;
B - mmpuna nosocsl
Np - KOJIMYECTBO PSJIOB PACKPOSI

(1)

p

Wi K03 UITMEHTOM UCIIOJIb30BAHUS MaTepuaia
K, = Mg/H, (2)
riae Mg — macca rotoBoro uzaenus, (Kr);
H — Hopma pacxojsia MaTepuaia Ha OJTHO uznenue, (Kr)
H=M/nq
rae M - Macca eIUHUIIBI JIUCTA, PYJIOHA, KyCKa, JICHTHI (KT);
Ng - YMCII0 U3AETHH (eTanell), MoJly4aeMbIX B Pe3yJIbTaTe packposl, (IIT).



Jlnst Beramcnennst K, mo ¢gopmysie (2) BMECTO 3HAYEHHH MAcChl MOXHO TIOJI-
CTaBUTh 3HAYCHHUS TuIomaaen. [Ipy mraMmnoBke U3 MOJIOCHl WM U3 JIEHTHI

K= 1M 1000 3)
"Bl

rae N - KOJW4ecTBO (PaKTHUCCKHUX JICTAJICH, TOJy4aeMbIX U3 IOJIOCHI, C YUETOM HC-
MOJIb3yEMBIX KOHIIEBBIX OTXO/0B,;
L - qimHA 1OJIOCH!;
B - mupuHa 1momaocsl.
B cityyae n1cTOBO# 3aroTOBKM WIIM pe3a JIMCTa Ha MOJIOCHI

K, = 1™ 100% (4)
A-C

r7ie M - KOJIMYECTBO JIeTaliel, MOydYaeMbIX U3 JIUCTA;
A - nimHa JIHCTA;
C - mupuHa aucra.
DKOHOMHS METaJljla IOCTUTAETCS CIIETYIONIMMU CPEJICTBAMH:
- YMEHBIIICHHEM MOTEPh METAJIa Ha TIEPEMBIUKH;
- TIPABWJIBHBIM PacUYeTOM ITUPHHBI TTOJIOCHI,
- YKOHOMHYHBIM PACKpPOEM II0JI0C M PACTIONIOKEHUEM BBIPE3aeMbIX JIeTaliel Ha
M0JIOCE;
- HCTIOJIb30BAaHUEM MAJIOOTXOJHOTO U 0€30TXO0THOTO PACKPOSI;
- MCTIOJIb30BAaHUEM OTXOJIOB JIJIS1 M3TOTOBJICHUS JPYTHX JIETaJICH;
- HamboJIee ONTUMAIILHBIM PACKPOEM JIUCTOB.
PesynbraThl BeIunciaeHui KoddduiimenTa Metasia moMenarTcs B Tadmuiry |.
Tabmua 1

Ne | Bung ucxonno- | Pasmep ucxon- | Koadduiment ucnonb3ona-

n/n | ro Matrepuajia | HOro Marepuasa HUS MaTepuaia
Bnonp nucra ITonepéx
JHUCTA

B kadecTBe MCXOIHOTO MaTepuajga CTYISCHTOM BBIOMPAETCS JIMCT, PYJIOH, ITO-
aoca o 'OCT 19904-74, 19903-90, 'OCT 16523-89, 9045-80, 2284-79; npu sTom
HE00X0auMO (eCiTi 3TO JIUCT) PaACKPOUTh TpeMsi criocobamu (MPOI0IbHBIM, ONepey-
HBIM, CMEIIIAHHBIM) U OTPEACITUTH KO3IPPHUITUCHT UCIIOJIb30BaHUS METaIIA.

3.5. JleranpHas pa3paboTka BRIOPAaHHOTO ONTUMAIEHOTO
TEXHOJIOTMYECKOTO Mpoliecca

PacueT mapameTpoB, HECOOXOIUMBIX JIJIS1 BBITIOJTHCHUS

a) pa3aeJnTeIbHbIX ONepaluii: TEXHOJOTHYECKOe YCUIINE, YCUITUE CheMa OT-
X0Jla ¢ MyaHCOHA, YCUJIME TMPOTAIKHBaHMs (B CiIy4ae BBIDYOKHM Ha MPOBAN) 4epes
MaTpuily, CyMMapHOE yCUJIME JaHHOM omnepaiuu, padoTa aedhopmMalium.

JIJis IpakTHYECKUX PAacueTOB COMPOTHUBIIEHUE CPEe3y MOHET ObITh BBIUMCICHO
npu o, - (0,7...0,86) 6, - npu BeipyOke HeOoabimx Aetaneit ( d/S =5...250) u Z/S
=0,05...0,09.

Jlis TOBBIIIEHUST KauecTBa BBIPYOKH (IMPOOMBKM) MPUMEHSIOT MPUKUMHBIC



ycrpoicTBa (Prpux). KpomMe NprXKMMHOTO YCTPOMCTBA IITAMIT MOXKET OBITh OCHAIIICH
BBITAIKUBAIOIINA YCTPOHCTBOM, KOTOPOE XapaKTEPU3YETCs YCUIUEM TPOTHUBOAABIIC-
Hus ( Py ).

ITosToMy B pacdyeTax HEOOXOAUMO 3TO YUUTHIBATH.

[Ipu BBIOOpE Mpecca TSt BBIMTOTHEHUS 3aJaHHOM OTepaIiiy ClIeayeT IPOBEPSThH
3armac SHEpPruM, KOTOPOW OH JIOJDKEH pacmoiiaraTh. JJisi ATOW 1elu pacCUUTHIBAIOT
padoty nedopmaruu [5 ] ¢. 57-61, [4] c. 15-21.

0) omepamum rudKM: ycuivue THMOKH, BEJIMYMHY YIJIa MPYKUHEHHsS, MUHU-
MaJbHOTO pajnyca rHOKU, YCUIIMe MPKUMa (eclid TMOKa OCYIIECTBIISIETCS C MPUKU-
MOM), YCHJIHE TIPABKH M KaJTMOPOBKHU (€CIIi THOKA OCYIIECTBIISCTCS C KaTuOPOBKOM)

B) omnepanuii BHITSZKKH: KOJIMYECTBO MEPEXOIOB U pa3Mephl NoaypadpukaToB
M0 TepexojiaM, YCIOBUS NMPUMEHEHHUS NPKAMa 1-0M W TOCIICTYIONTUX OIEparusaxX
BBITSKKH, YCWIIME BBITSDKKH T10 TIEPEX01aM, YCHUIIUE TIPKUMa, paboTy nedopmariu;

r) omepamuii 00:KMMa U pa3fadyu: MPEAEIbHO JOMYCTUMBIN KOd()PULIUEHT
(dhopMOM3MEHEHUS, KOJIMYECTBO MEPEXOA0B, pa3Mephl MoTy(haOpruKaToB MO MEpexo-
JaM, TEXHOJIOTHYECKOE yCHIIE, TOIIIMHY CTCHOK Y KPOMKH 00pTa, BBHICOTY 3arOTOB-
KM T107] 00UM, ONITUMAJIBHBIN YT0JI KOHYCHOCTH HHCTPYMEHTA;

1) omepamnuii 0TOOPTOBKM: JHAMETP OTBEPCTHUS MOJ OTOOPTOBKY, IPOBEpPKa
BO3MOYKHOCTH MOJYUYEHUs 3aIaHHON BBICOTHI OOPTa 3a OJIHY OIEpaIuio.

Ecnu Heo0X0MMO HECKOJIBKO OMEpaluii , TO paCCUUTHIBAIOT KOJIUYECTBO Tie-
PEX0I0B, pa3Mephl MoayPadbprUKaTOB MO MEPexo1aM, YCUIIUE 0 MepexoaM, TOJIIH-
HY CTEHKH y KPOMKH OopTa.

¢) onepauuii (POPMOBKHM: TIPEACIBHO JOMYCTUMAs BHICOTA (DOPMOBKH, YCUIIHE
(GbOpMOBKH, BEJTMYMHA YTOHEHUS CTCHKHU.

3.6. Brioop TexHomornyeckoro odopynosanus [4 ] c. 321-334.

Br160op mpecca ocymecTBISIIOT U3 CAEAYIOMMX COOOpaKeHUI.

1) T mpecca ¥ BEIMYHMHA XO0/1a MOJI3yHa JOJHKHBI COOTBETCTBOBATH TEXHOJIO-
TUYECKOM Omnepalny;

2) ycuiiie mpecca JOJIKHO OBITh OOJIbINE YCHITHSI, TPEOyeMOro JUIsl IITaMITOB-
KW,

3) MOIIIHOCTh TIpecca JOJDKHA OBbITh JOCTATOYHOW IS BBIMOJIHEHHUS PaOOTHI
HEOOXOIMMOM JIJIS1 BHITTOJTHEHHUS IAHHOU OIepalliy;

4) 3aKpbITast BHICOTA IMpecca JOKHA ObITh OOJIBIIE MM COOTBETCTBOBATH 3a-
KPBITOW BBICOTE IITAMIIA;

5) rabapuTHbIC pa3Mepbl CToJa M TOJ3yHAa Mpecca JAO0DKHBI COOTBETCTBOBATH
pa3MepaM CITPOCKTUPOBAHHOTO IITAMIIA;

6) B 3aBHCHMOCTH OT pojia pabOThl JOJKHO OBITh MPEAYCMOTPEHO HAIUYHE
CHeUalbHBIX YCTPOICTB (Oy(dephl, BbITaIKUBATENIN, MEXaHU3MBbI TI0JIa4N);

7) 4MCII0 XO0B Ipecca JIOJKHO 00SCIIeYMBATh BRICOKYIO TIPOU3BOIUTEIIBHOCTD
IITAMIIOBKY U HAJCKHYIO padOTy IITamIia.

PexoMenaamnuu mo BEIOOPY 000pyAOBaHUS MOKHO IMMOCMOTPETh B[5] ¢. 56, [7]
c. 342, [8] c.216-220, [9],[13].

3.7. Beibop cpeAcTB MexaHu3alluu ¥ apTomaTtu3saiuu [4,5,7,9,13].

Hcnonp3oBanne CpeCTB MEXaHW3AMA W aBTOMATH3AllMKd TpHU pa3padboTke
TEXHOJIOTHYECKOTO TIpoIlecca B KypCOBOM MpOeKTe o0s3aTenbHO. B aToM pasznene
KypPCOBOTO MPOEKTA B MOSCHUTEIILHOMN 3alMiCKe pa3padaThiBaeTCs (MM JAETCs) CXema



aBTOMATU3HUPYIOMIETO (MEXaHU3UPYIOIIEr0) YCTPOMCTBA, JACTCS YKPYIMHEHHBIA pac-
4eT (10 YCMOTPEHUIO PYKOBOJUTENSI TPOCKTA) OTACITBHBIX Y3JIOB WM KWHEMaTH4e-
CKOHM CXEMBbI, YCUIIUHI MTOJa4H | TIp., ONIMCAHUE PadOTHI MOJAOIIETO UM APYTrOro Me-
XaHU3Ma, PEIIAfOTCsl BOMPOCH MEKOIEPAIIMOHHON TIEpeIaun 3ar0OTOBKH, YOOPKH OT-
x0/10B. KpoMe 3TOro (mo ycMOTpEHHIO PYKOBOJUTENS ) CTPOUTCS ITUKIIOBAsl Jra-
rpamma.

Br160p cpescTB MexaHU3AIUH 3aBUCUT OT CIICAYIOIMUX (PaKTOPOB:

a) macitaba IpoOU3BO/ICTBA;

0) Tumma o0opPyI0BaHMUS;

B) rabapuTOB JICTaJIH;

I') BUJa TEXHOJOTUIECKON JIeTalIH;

1) TUTIA UCXOJHOM 3arOTOBKH.

3.8. IInanupoBKka paboyero MecTa U COCTaBJICHUE MapIIPyTHON KapThl U3TO-
TOBJICHUS JACTAIIN

B sTom pasnene 3anmucku HEOOXOAMMO MPUMECTH CXEMY TUTAHHPOBKH padoue-
o MECTa, y4yacTKa INTaMIOBKHU (JIMHUH IITAMIIOBKH) C paCCTAHOBKOM y IIpecca pado-
YEero MecTa, TPAHCTIOPTHBIX CPEACTB, Taphl JJIS OTXOJOB M TOTOBOW MPOAYKIIMH U
npouee [4] c. 345- 350.[5], [16], [20].

B mapmipyTHON KapTe TEXHOJOTHYECKOTO IMpOIlecca M3TOTOBJICHUS IITAMIIO-
BaHHOM JIeTaJIM J0JDKHO ObITh oTpaxkeHo:[4] c. 297, [13], [17]):

1) moce10BaTeIbHOCTD U XapaKTep BBITIOIHICMBIX OTCpalHii;

2) MOCIIeI0BATEILHOCTh YYaCTKOB, Ha KOTOPBIX U3IOTaBIMBAETCS JICTAIb;

3) OCHOBHOE M BCIIOMOTaTeIbHOE 000y I0BaHUE;

4) ocHacTKa IS KaKI0W OIepaluu;

5) moomneparoHHbIC HOPMBI BPEMCHHU;

6) B M CLIOCOOBI KOHTPOJIS JICTAJIH.

4. Yxa3aHus 10 KOHCTPYUPOBAHMIO U PACUETY IITAMIIOB
[Ipu npoeKkTHpOBaHUHU IITAMIIOB HEOOXOIMMO PEeIIaTh CIAEAYIOIINE BOIPOCHI:
4.1. Be16op THNa ¥ NPUHUKUIHAAIBHON CXEMBbI IITama

DTOT 3Tan paboThl ABIsSETCA Hanboiee BaKHbIM. OH MOKET OBITh OCYIIECTB-
JIEH B PE3YJIbTATE PELICHMS TEXHOJIOIMYECKUX BOIPOCOB B paszene 3. B pe3ynbrare
aHaJlM3a UMEIOLLErocsl MaTepuaia U Ha OCHOBaHUH MPOPaOOTKU TEXHUYECKOH JTuTe-
patypsl (PyKOBOJCTBYSCh H3BECTHBIMH TUIIOBBIMH cxemamu Itamiios) ([4] c. 49, c.
86, 129, 231, 350, 353, 366, [5] c. 396, 312, 213, 142, 371, [10],[11],[12], [14], [18])
CTYJIEHT BBISIBJISIET TEXHOJOTMYECKHUE CXEMBI IITAMIIOB M OJIMH U3 HUX (110 YKa3aHUIO
KOHCYJIbTaHTa) pa3pabaThiBaeT AETAILHO.

MeTonuka NpOeKTUPOBAHHUS IITAMIIOB BKIIIOYAET CIAEAYIOIIHNE SJIEMEHTHI: BbI-
00p 1 000CHOBaHHE KOHCTPYKTUBHOM CXEMBI IITAMIIa B 3aBUCUMOCTH OT MIPOTPaMMBbI
BBIITyCKa MPOIYKIMH, TOUHOCTH Pa3MEPOB JETAIN U XapaKTEPUCTUK UMEIOIIETOCS
MIPECCOBOr0 00OPYAOBaHMS (THUII IIPECCa, HOMUHAIILHOE YCHIINE, 3aKpbhITasi BHICOTA
npecca u Jip.); noadop Aetaneil 1 cCOOPOUHBIX €AMHHUL LITAMIIOB, opMa U pa3Mephl
KOTOPBIX PErVIaMEHTUPOBAHbI CTaHAApTaMU (ILJIUTHI, IIyaHCOHbI, MATPHUIIbI, HAIIPAB-
JISFOILME KOJIOHKH, BTYJIKM, XBOCTOBUKH U IIP.); IOBEPOYHBIN pacyeT Ha IPOYHOCTD,
YCTOWYHMBOCTD U KECTKOCTh HanOoJiee HArpy>KEHHBIX JIeTajlel TaMIa; ONpeeIeHre
KOOPJIMHAT HEHTPa XBOCTOBUKA IITaMIIa (€CJIM OH IPETyCMOTPEH ITPOEKTOM), KOTO-



PBIil TOJKEH COBIA/IaTh C LICHTPOM JIaBJICHUS IIITaMIIa; BRIOOP crioco0a Mmojjayu 3aro-
TOBKH B IIITaMII, (DUKCAITUH TI1ara Mo auy MPH MITAMIIOBKE U3 TIOJIOCHI;, BBIOOP CITOCO-
0a ynaneHus aetanu (WM 0TX0/1a) U3 IITaMIla; BEIOOp criocoba 3aKkperieHus JeTa-
JIeH ImTaMIIa B IUTMTaX (Bpe3aHue, 3aKperuieHne 0oaTaMu ¢ pukcamnueit mrudTaMu u
1p.); BIOOp OrpakI€HHsI ONTACHOM 30HBI, TPUMEHEHUE 000PYOBAHUS C ABYPYUHOU
3amuToi u npouee cornacHo TpedoBanusam ['OCT 12.2.109—85; yBsizka pa3mepoB
HiTamia ¥ npecca o 3aKpbITOl BHICOTE, pa3MepaM OTBEPCTHS T0]1 XBOCTOBHK, pa3-
MepaM MPOBAJTILHOTO OTBEPCTHS B MOIITAMIIOBOM IJIUTE U MP.; OKOHYATEIbHOE

o opMJIEHHE U COTIaCOBaHKE COOPOYHOTO YepTEXa IITaMIIa U, €CJIM 3TO HEOOXO01-
MO, JIeTaJIUPOBKA IITaMIIA.

KoMroHoBKy AeTalieii mTamna JIy4ilie BCero HauMHaTh C PacIoyiokeHus: pabodyero
WHCTpYMEHTA (MaKeTa IITaMIia), HalpaBJISIFOLUIMX JTMHEEK ¥ HAIIPaBJISIOMINX KOJIOHOK
Ha MOBEPXHOCTU HUYKHEH IUIUTHI, TIOCJIE YeTO MOKHO YTOUHUTH Pa3Mephl, YBSI3aB X
C UMEIOIIUMCS CTaHIAPTOM.

[Ipu pacyeTe U KOHCTPYUPOBAHUU IITAMIIOB UCTIOJIb3YIOT METOJIMYECKHUE YKa-
3aHHUS 110 MPOEKTUPOBAHUIO, B YacTHOCTH PJIMY8—76 u PIIMY95—77, u ctangap-
o1 ECK/I, Harmpumep 'OCT 2.424—80 «IIpaBuna BbINOJIHEHUS YEPTEKEN ITAM-
MIOBY.

[Ipu onpeaeneHny TOYHOCTH PA3MEPOB IITAMITA U IPYTUX €T0 KAUeCTBEHHBIX
xapaktepuctuk ucnonb3yroT I'OCT 13139—74, pernaMeHTHPYIOMIMI HOPMBI TOYHO-
ctu 650k0B, 1 'OCT 22472—87, pernaMeHTUPYIOIIHNIA TEXHOJIOTHUYECKUE YCIOBUS
Ha MPUEMKY IIITaMIIOB.

4.2. Onpenenenue 1eHTpa nasiaenus mramna [4] c. 451, [5] c. 35, [13], [18].

B mrramnax niis BeIpyOKu (MpOOMBKH), CONEPIKAIIUX HECKOJIBKO ITyaHCOHOB,
ompeiesIeHUE IIEHTPa AaBJICHUS SIBISETCA 00s3aTEIbHBIM.

B mrramnax asis BRITSDKKY LIEHTP JIaBJICHUS, KaK MPABUIIO, HE ONPEICIISIOT, TaK,
KaK KOHCTPYKIUW TaKUX IITaAMIIOB COJIEPKUT, KaK MPaBWIO, TOJIbKO OJAWH MyaHCOH.
Ecnau mtamn umeer Be U 0osiee MO3UIIMM, TO pacdeT HeoOxoaum. HamoMuum, 4to
IEHTPOM JIaBJICHUSI IITAMIIa CUUTACTCS TOUKA MPUIIOKEHUSI PABHOJICUCTBYIOIIUX CHUJI,
BO3HUKAIOIIUX MPH IITAMIIOBKE OT/ICJIbHBIX IITAMITYEMbIX 3JIEMEHTOB.

4.3. Boibop croco0a moaauu, CXembl MPUKUMA W BBITAIKUBAHUS (yIaleHUS
OTIITAMIIOBAHHBIX u3genuii u orxomoB) [4] c. 334-338, 372-387, 400; [5] c. 142,
[8,9], [18].

4.4. BpiOop mpUBOIOB MPHKKMMa, CheMHUKOB, BbiTasnikuBarenei [9,10, 11], [4]
c. 400.

4.5. Beibop cnoco0OoB HampaBicHHUs ¥ (GHUKCAIMK JIEHTHI, ojockl [4] c¢. 397;
[5] c. 113-142, [18] c. 30-33.

4.6. KoncrpyupoBanue (ornpezaenenus GopMbl U pa3MepoOB) pabouux Jeraieu
IITaMIIa, IeTajled TEXHOJIOTHYCCKOTO U KOHCTPYKIIMOHHOTO Ha3HaueHus [5] c¢. 74, c.
187, 286, [18] ¢ 18.

4.7. YCTaHOBJIEHUE CXEMbI PACIIOIOKEHUS U 3aKpeIIeHUs pabounx yacTeu
mrrama [5] c. 105; [18] c. 28.

4.8. [Tonbop cTaHAapTHBIX M HOPMAIM30BaHHBIX JeTaned mramma [4] c. 360,
368, 373, 387-394, 402, 398; [5] c. 441,467. KoHCTpyKIus B pa3Mepbl OCHOB-
HBIX JETallel MTaMra, U3 KOTOPBIX COCTOSIT MAaKEThl U OJIOKH, pEerIaMeHTHPOBA-
HbI TOCYAapCTBEHHBIMU cTaHaapTamMu. OIHAKO OHM HE OXBATHIBAIOT BCETO MHO-



roo0pas3us AeTajiel MTaMIIOB, MPUMEHSIEMBIX B Pa3JIMYHBIX OTPACIISAX MPOMBIIII-

JIEHHOCTH, B CBSI3M C Y€M UMEIOTCS €lle U BeJAoMCTBeHHble HopMmanu (MH) u

ctangaptel npeanpustuil (CTIT) Ha neranu u cOOpOYHBIE €AUHULIBI IITAMIIOB.
JleTanu mTaMIioB XOJIOJTHOM IITAMITIOBKH, KOHCTPYKIIMS U pa3Mepbl KOTOPBIX periia-
MEHTHPOBaHbI CTAHAAPTAMHU, C YKa3aHUEM 00JIACTH X MPUMEHEHUS U HOMEPOB
['OCToB npuBeieHbI B TAOIHIIE 2.

Tumnossie ACTAJIM U c60p0qule CAMHUIIBI IITAMIIOB

Tabmura 2
HaumenoBanue neramuu  |Homep
. O6nacTh NpUMEHEHHUS

cOOPOYHON €TMHUITHI CTaHAapTa
[Tyanconsl: kpyrisie, kBaa- (16621 —80— (IIpoOuBKka OTBEPCTHIT: KPYTIBIX JHAMET-
paTHbIe, TpooroBaTeie, |16635—80 poMm 5—52 MM; KBaJpaTHBIX
yIUTMHEHHBIE (OOBIYHBIC U 3X3—28X28
OBICTPOCMEHHBIE)
MaTtpuiipl: ¢ KpyTJIbIM OT-
BEpPCTUEM, KPYTJIbIM OTBep- |16637—80—
ctueM U (ura"ieM, KBaj- 16647—80 To xe
paTHBIM OTBEPCTHUEM U JIP.
(0OBI4HBIE ¥ OBICTPOCMEH-
HEBIE)
Ceknust MaTpuil (ImyaHco- [ tammnbl 411 BBIPYOKH KpYMHOrabapuT-
HOB) 18732—380, HBIX U CJIOKHBIX JIeTalen

24526—80
[TmuTEI BEpXHUE W HIDKHHAC [TpocThie 1 KOMOMHUPOBAHHBIC IIITAMITBI
JUTS IITaMIoB ¢ AuaroHanb- (13110—83— |mi1st MaccoBOTO M KPYMHOCEPHUITHOTO
HBIM, 33JTHUM U OCEBBIM 13113—83, MIPOU3BOJICTBA
pacnoyio)keHuem Hamnpas-  (13114—75—
JISIOUIMX y3JI0B 13116—75,

14677—83
Kononku Hanpasisitoniue: brioku nmpocThix 1 KOMOMHUPOBAHHBIX
rJIaJKue, CTyleHYaThIe, 13118—383, IITAMIIOB: IMaMETP KOJIOHOK 12—50 MM
YIJTUHEHHBIC 13119—81
Brynkun Hanpasistomue: To ke nuametp BTYyJIOK 12— 50 MM
rJIaJIK1e, CTylIeHYaThie 13120—383,
XBOCTOBUKH: ¢ OypTkom, [13121—83 bJyiok# mITaMNoB MaJbIX U CPEJHUX PA3-
pe3bboit, dnanmem, miasa- [16715—71, MEpOB
IOIII1E, OTBEpCTHEM T Imy- [16722—71
aHCOH, BHJIOYHBIC
bnoxu mramMmoB ¢ guaro-
HaJIbHBIM, 3aJJHUM H OCE- 13124—83, [IITaMmnbl 171 pa3aeauTeNIbHbIX Onepa-
BBIM PACIOI0KEHUEM 13125—83, WA, KOMOMHUPOBAHHBIE IIITAMIIBI
HAIPABIIAIOIIUX Y3JI0B 13126—83,

21173—83

[Ipumeuanue. B Tabnuile mpuBeaeHBI UL HEKOTOPhIE HANMEHOBAHUS JeTAJICH 1
COOPOYHBIX €IMHULL IITAMIIOB, IIOJIHBIN K€ IEPEUYECHb HACUUTHIBAET CBbIIe 200



HaUMEHOBAHUU.

4.9. PacdeT MCTIOTHUTENBHBIX PA3MEPOB MATPHI] M ITyaHCOHOB.

Omnpenensercs IS BCEX MITAMIIOBOYHBIX OIEPaIUii.

Jlomycku Ha W3AeUe MPU MHOTOOIIEPAITMOHHON BBITSKKE YUYUTHIBAIOTCS TOJIb-
KO Ha KOHEYHBIX OTEPAIUX.

VcnomHUTENBHBIE pa3Mephl pabodre AeTaleii Ha MPOMEKYTOUHBIX OTICPAIUAIX
YCTaHABIMBAIOT B COOTBETCTBUU C PACUETHBIMU pa3MepaMmu, a Ha KOHEUHBIX Orepa-
[IUSX UX YCTAHABJIMBAIOT C YIETOM JIONyCKa Ha U3JICIIHE:

- BeIpYOKa, npoouBka [4] c. 406-408; [5] c. 61;

- ru6ka [5] c. 187;

- BBRITSKKA [D] ¢. 286;

— 00xuM, pa3aada [5] c. 340;

— 0TOOpTOBKA, IMpokoika [5] c. 316;

— mpaBka, kaauopoBka [5] c. 345.

4.10. Bei0op MaTepuana ajis U3roTOBJICHUS MaTepuanoB mramia [4] c.411; [5]
¢ 26; [18] c. 10.

4.11. Pacuet OTAENBHBIX JIeTANICH HITaMIia Ha IPOYHOCTb.

O0s3aTenbHOMY MPOBEPOYHOMY pacyeTy Ha MPOYHOCTD MOJICKAT CISAYIOIIHIE
neranu mramna [1], [5] ¢. 35-45, [9] c. 341, [18] c. 16-40;

-MaTpHIIbl Ha pouHocTs [1], [16] c. 18-20;

- MyaHCOHBI Ha CXKAaThe W MPOAOJIbHBIN n3rud [1], [16] c. 27-28;

- IJTMTHI HIDKHUE M MPOMEXKYTOUYHBIC Ha MPOYHOCTH, jkecTKocTh [18] c. 37;
[19] c. 47-43,;

- CbeMHUKU (KECTKHE) M OOJNTHl UX YACP’KUBAIOIIME HA MPOYHOCTh M HKECT-
kocTh [9];

- pe3uHoBbIe Oy(epHbIe YCTPOMCTBA HA IOMYCTUMbBIEC HATPY3KHU U neopmaiuu
[5] c. 42; [9].

4.12. BeruepunBanue oOI11IeTo BUa ITaMIIa U YBsI3Ka pa3MepOoB IITamIia ¢ ma-
pameTpamu mpecca.

[TocnenoBaTeIbHOCTD BhIUEpUHBaHMS MTamia npusezceHa B [1,6,7,10]. Oxnako
HEO0OXOJMMO TIOMHHTDH, YTO BBIYEPUMBAHME HAYMHAIOT ¢ M300paKe€HUsI KOHTypa Je-
TaJau Ha (PPOHTATHLHOW MPOEKIUHU. 3aTEM K KOHTYPY IITaMITyeMOH JeTalu «IIpUcTpa-
WBAIOT» UHCTPYMEHT (TIyaHCOH-MAaTpPHILy), HAMPABISIOMINE U JIPYTHUE JETATH TEXHO-
JIOTUYECKOTO Ha3HA4YeHUs (ChEMHUKH, BHITAJIKMBATEIHN, YIIOPHI U JIp.). Jlaiee KoMIio-
HYIOT HEOOXOJMMbIC KOHCTPYKTHBHBIC JETAIH, HAMPABIAIONINE M KpEnexxHbe. 3a-
KaHYMBAIOT BEIYEPUYMBAHNE HIKHEH U BEPXHEH IUTUTHI IITAMIIA.

Nmes pa3paboTaHHYI0 KOHCTPYKIIMIO IITaMIIa, YTOYHSIOT €ro pa3Mepsl ¢ Ta-
pamMeTpamMu BEIOpAHHOTO Tpecca, TPH ITOM:

- 3aKppITas BBICOTA INTaMIla JOJDKHA OBITh BCErJa MEHBIIIE 3aKPBITOM
BBICOTHI TIpecca;

- HE0OXOJIMMO, YTOOBI pa3Mephl IITaMIla B TIaHe ObLIM Obl MEHBIIIE Pa3MEpPOB
3TOTO TIpecca;

- €CJIM TITaMIl UMEET XBOCTOBHK, TO €ro pa3Mephl JOIKHBI COOTBETCTBOBATH
pa3MepaM THe3/a B TOJI3YHE Mpecca WM YTOOBI KPEMeKHbIE OTBEPCTHS B BEpXHEH
TUTUTA IITaMITa COBIAANH, a KPETIe)KHBIMU TMa3aMH B MOJI3yHE Mmpecca.



5. Ykazauus 1mo pa3paboTKe MEPONPHUATHI IT0 TEXHHUKE Oe30macHoCTH [22]

B aTom pazpaerne pa3pabaTbiBarOTCs CIEIYIONTHNE BOIPOCH OXPAaHbBI TPYa:

a) 3aKOHO/IaTeJIbHBIC:

- perjlaMeHTaIus TpyJa U OTJbIXa B TCUCHUE pabodero JHs, pabodeii HeleIu.

0) MHXXEHEPHBIC TEXHUKA O€30MaCHOCTH:

- XapaKTEepUCTHKAa TEXHUYECKUX CPEACTB 0€30MacHOCTU M pa3paboTka Mepo-
MNPUATUHI MO 3alIUTE OT MOTEHI[MAIBHBIX OMACHOCTEH M BPEIHOCTEH MpH dKCILTyaTa-
1M1 000pyI0BaHus (Mpecca U mp.);

- OT IIyma, BUOpaiui;

- OT 3arpsi3HEHHI BO3AyXa BPEAHBIMU BEIIECTBAMU;

- OT BO3JICUCTBUS JIEKTPUUECKOTO TOKA.

B) MEIUIIMHCKHE (MPOU3BOACTBEHHAS] CAHUTAPUS):

- XapaKTEePUCTUKA BEHTWISAIINHA, OCBEIICHUS, OTOTUICHHS, XUMUYECKHUX BEIIECCTB
(Ipu UX HAJIUYUHN).

T') 9KOJIOrHYEeCKue (3aIuTa OKPYKaromen cpenl):

- XapaKTepUCTHUKA U 00BEM BBIJCISIEMBIX OMACHBIX BEMICCTB (Ta30B, MBLUTH, T1a-
POB KHCIIOT U TIp.);

- XapaKTepUCTHUKA TEXHUYECCKUX CPEACTB U pa3pabOTKa MPOEKTHBIX PEIICHHMA
0 3allUTe OKPYXKAIOIIEH Cpelbl - BO3AYIIHOTO OacceiiHa, BOJOEMOB, MOYBbI, PacTH-
TEJILHOTO MHpA, JKWIbIX U MPOU3BOJCTBEHHBIX 3JaHUM W COOPY>KEHUU: OIMKCAHHE
CIIOCOOOB yJIaBIMBAHUs, OYUCTKY HEUTpaau3aluu U OO0E3BPEKMBAHMS OTXOJSAIIUX
BPEIIHBIX BEIICCTB U YTUIIM3AIINS OTXO0B Ipou3BoacTBa [19].

6. YkazaHus 1o TeXHUYE€CKOMY HOPMUPOBAHUIO

B sToMm paznerne He0OXOAMMO OMpPENeTuTh TPYA0EMKOCTh U3TOTOBJICHHS JI€Ta-
. C 3TOH MENbI0 OmpeaeseTcss HOpMa MOATOTOBUTEIHHO-3aKIIOYUTEIHFHOTO Bpe-
MeHU Ty;, HOpMA IMITYYHOTO BpeMeHa Ty, HOpMa MTYyYHO-KaJbKYJISIIMOHHOTO Bpe-
MEHHU, HOpMa BBIPAOOTKH I KXKIOW OTEpaIK TEXHOJOTHUYECKOTO Tpoliecca U3ro-
ToBJIeHus netanu [16,20,21].

7. YkazaHus 1o onpeiesIieHHI0 ce0eCTOMMOCTH JIeTalu

Jlnst onpeienieHrst ce0ECTOMMOCTH ACTANINA CIIEAYET BOCTIONB30BAThCSI METOIU-
KOH, n3y10’keHHo# B [16, 20].



bubnuorpaduuecknii cirmcox

1. PomanoBckuii B.I1. CripaBoYHUK MO X0JI0JHOM 1TaMioBke.- JI.: MamuHo-

ctpoenue, 1979, 520 c.

2. 'OCT 3. 1107-74, 3.1109-74. ECT/I KoMIIeKTHOCTh TOKYMEHTOB B 3aBH-
CUMOCTH OT THUIIA U XapaKTepa MPOU3BOJICTBA.

3. TOCT 2.424-80. IlpaBuia BBINOJHEHUS YEPTEXKEH IITAMIIOB JUCTOBOU
HITAMITOBKH.

4. Tlees B.M. IlpoekTupoBaHH€ IITAMIIOB XOJOJHON JIMCTOBOM M OOBEMHOMN
mramMnoBku.- PoctoB u//], PUCXM, 2015.

5. Pynman JI.U. CripaBOYHHMK KOHCTPYKTOpa IITaMnoB: JIucToBast mraMIoBKa.
M.: Mammnoctpoenue, 1988, 496 c. ¢ ui.

6. ABepkueB HO.A., AsepkueB A.FHO. TexHonorus XOJOAHOW INTaMITOBKH;
VY4eOHuK 1151 BY30B MO CHEUATBHOCTA «MaIlluHbl U TEXHOJOTUSI 00paOOTKH MeTall-
JI0B AaBiieHueM» M.: MammnocTtpoenue, 1984, 304 c.

7. 3y6moB M.E. JIucroBas mramnoBka.- JI.: Mammuoctpoenue, 1980, 432 c.

8. CkBopmioB I'.JI. OCHOBBI KOHCTPYHPOBAHUS IIITAMIIOB JJISI XOJOIHOMN JIUCTO-
BoM mtamioBku. [loaroroButensHbie padoThL.- M.; Mammnoctpoenne, 1972, 359 ¢

9. CxBopuos ['.JI. OCHOBBI KOHCTPYHUPOBAHUS IITAMIIOB JJIsI XOJIOJAHOMN JTUCTO-
BoM mtaMnoBku. KoHcTpykuus u pacuetsl.- M.: MammnocTtpoenune, 1972, 318 c.

10. Memepun B.T. JlucroBas mrammoBka. ATimac cxem,- M.: MammHocTpoe-
Hue, 1975, 288 c.

11.KyxTapoB B.U., Kyxtapos O.B. llltammbl a5t X0JI0IHOM JTUCTOBOM IITaM-
rmoBku. M.,1960

12.PTM 105-0-212-83. IlpoexkTtupoBaHWE€ IITAMIIOB XOJIOAHOW JIMCTOBOM
mtamnoBku, 1983./HUUTM. PoctoB u//l.

13.KoBka u mrammoBka: CripaBounuk. B 4-x 1. mox pen. E.M. CemenoBa. M:
MammuHoctpoenue, 1987 1.4, JIucroBas mrammoBka, 1987, 380 ¢

14. Iypanaua M.M., Peimzun H.IL., [lluxos H.A. Illtamnbl mjist X0y0aHOM
IITAMIIOBKM MEJKHUX JeTaned. Anb00M KOHCTPYKIMHA U cxeM.- M.; MamunocTtpoe-
Hue, 1978, 109 c.

15. ABepkueB A.1O., KonmakoB K.M. Ilpumepsl odopmieHuss TeXHUYECKOU
JIOKYMEHTAIIMU KYypCOBOI'O MPOEKTa MO TEXHOJOTUH XOJIOJHOM IITaMMOBKU.- POCcTOB
u/J1, PUCXM, 1985.

16. Kypranckas H.U., Hukudopor b.T. Dxonomuka u opranu3zaiys Ky3HEUHO
IIPECCOBOT0 TPOU3BOJICTBA B JUIUIOMHBIX MpoeKTax. Y4ebd. mocobue. PocToB-Ha -
Hony., 1989, 114c.

17. Meronuueckre yKazaHHs 1O 3allOJIHEHUIO JOKYMEHTOB XOJOJIHOM JHMCTO-
BoM mramnoBku. (1204)- Pocros u//], PUCXM, 1990, 30 c.

18. Crebauk B.W., Mupuenno B.A., benos B.B. u np. TexHonorus ucToBoit
mraMinoBku. KypcoBoe npoektupoBanue.- Kues: Beicmas mkona, 1983.

19. 3notHukoB u Ap. TexHuka 6€30MaCHOCTH M MPOMCAHUTAPUS B Ky3HEUHO-
MPECCOBBIX. 1exax.- M: MammHoctpoenue, 1984.



Knaccudukanus u yciaoBHbIE 0003HAYEHUS IIITAMITIOB
mo MH 74-89; 76-59

HaunmenoBanue Obo3uauenne no MH XapakTepuCTUKa ITaMIa
74-59; 76-59
1 2 3
OTtpe3Hble 1500 YHUBEpPCAIbHBIC
1501, 1502 JUIA TUIOCKUX 3arOTOBOK
BripyOHbBIC 1510 YHUBEpPCAIbHBIC
1513, 1514 C HaIPaBJISIONTUMHU KOJIOHKaAMU
[IpoOuBHBIE 1540 YHUBEPCAIbHBIC
1541, 1543 JUIA TUIOCKUX 3arOTOBOK
['ubounbIe 1600 YHUBEpPCAIbHBIC
BAITSSKHLLC 1620 0e3 npruxuma 3aroTOBKH Ha
mpeccax MpoCToro ACHCTBUS
1621 C NMIPUKUMOM IUIOCKOM 3aro-
TOBKH
1625 JUIA TIOJIBIX 3aTOTOBOK
1630 YHUBEPCAIbHBIC
1636 JUJISL BBITSIKKU PE3UHOMN
dopmoBouHble 1562
82?;5;3??1{516 1670 C TICTbHOU MaTpHIIeH
1671 C pa3beMHON MaTpuIleit
ITocnenoBa- o
TenbHOro efi- 1700 JUISL pa3eIUTEIbHbBIX OTepaIiiii
OJTHODSIIHBIC
CTBHS
1703, 1704 IUISL Pa3AeIUTENbHBIX ONEpalnii
MHOTOPSITHBIC
1711-1714 TUTST (110pM006pa3y10HII/IX ore-
panuii
JUISL pa3ieTUTEIbHBIX OIepaIuit
1721, 1722 B coueTaHuu ¢ popMooOpasy-
IOIIUMU
1730 YHUBEpPCAIbHBIC
CoBMENIEHHOTO .
i — 1741 -1744 JUTS pa3IeIUTENIbHBIX OIepalnil
i 1761 1764 TUTSt (110pM006pa3y10me ore-
panui
ITocnenosa-
TEIBHOTO €OB- 9 790 OJTHOPYYbEBbIE
MEILEHHOTO
JIEUCTBUS
1781 MHOTOPYYbEBbIC

[Ipunoxenue 3



[Tpumep 3amosHeHus CeUPpUKATN

O0o3HayeHHue

HaumenoBaunue

[Tpume-
YaHUE

KI1X.2024-1741-51.01.Ch

JlokyMeHTaIsa
COOpOoYHBIN YepTexK

A4

1 KITX. 2024-1741-51.01/010

COopoYHbIC eTMHHUIIBI
OrpaxjaeHue

Ad

2 KIIX. 2024-1741-51.01/020

Martpuiia

Al

3 KIIX. 2024-1741-51.01/001

eTaau
JlepxkaBka

A3

4 KIIX. 2024-1741-51.01/002

Brertankusarennb

A4

5 KIIX. 2024-1741-51.01/003

Tpasepca

Ad

6 KIIX. 2024-1741-51.01/004

CraHIapTHBIE U3JIETUI
Buater 'OCT 11738-82
M10x20.56.05




