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BBEJIEHME

B cooreerctBuM ¢ paboueil nporpammoii Kypca «TexHonorn4eckiHe OCHOBBI
NUTEHHOrO MpPOM3BOACTBAY, COCTABJIECHHON HA OCHOBaHMM Y4eOHOro IUIaHa,
cTyaenThl cneunansHocT 150104 «Jluteiinoe NPOU3BOACTBO HEPHBIX ¥ LBETHBIX
mMeTannoB» Ha 4-M kypce (8-if cemecTp) BBHIIOJHAIOT KYPCOBOH MNPOEKT IO
TEXHOJOIHYECKUM OCHOBAM JIMTEHHOIO NMNPOU3BOJ/ICTBA. -

PaGora Ha/j KypCOBBIM MpPOEKTOM ABIACTCS 3aBEpPIIAIONMM  I3TanoM B
U3YHeHHH OCHOBONONATAIOMHX KypCOB TEXHONOrHYeCckoro bioka.

B ocnosy ewvinonnenus xypcoeozo npoekma nonodxcen TIPUHLIUII
MAKCHUMAJIEHOM CAMOCTOSITEJIbBHOCTH CTY IEHTOB.

B nepuon paboTsl Hajl KypCOBBIM NMPOEKTOM, CTYAEHTbl KOHCYJIbTHUPYIOTCH Y
PYKOBOAMUTENA MpOEKTa M3 pacyéra, 4TO HA KaXOro CTYACHTAa PYKOBOAHTEIIO
NPOeKTa OTBEAECHO 3 aKaJleMHUeCKHX Haca.

B wuauane paGorthl mnpenojasarenb Beaér (YyTBEpXKHaeT) 3ajaHHe Ha
KYPCOBOH IIPOEKT.

PyKOBOJMTENh TNPOEKTAa 3HAKOMUT CTYJCHTOB C COJEpKaHHWeM H O0OBEMOM
KYPCOBOT'O TPOEKTa, YCHOBHSAMH 3aLUWTHI M COCTABJIAIOIMMY ODOLIEi OLEHKH 32
paboTy HaJl KypCOBBIM NPOEKTOM, Ha3HAYAET BPEMS ¥ MECTO KOHCYJIBTALUH.

ITPUCTYITIAA K BBITOJIHEHUIO KYPCOBOI'O IPOEKTA, CTYAEHT
JIOJDKEH  O3HAKOMMTBECS C  JAHHOW  METOJMYECKOM
PA3PABOTKON U B CBOEM PABOTE CTPOI'O PYKOBOJICTBOBATBHCA
EIO.

HEJb U 3AJAYH KYPCOBOT'O ITPOEKTA

[lensto KypcoBOro MpoeKTa SBJIAETCS 3aKperUieHHe TEOPETHYECKMX 3HaHMi,
MONyYEeHHBIX TMNpH u3ydeHuu KypcoB «Teopus JSUTEHAHBIX MPOLECCOBY,
«TexHONOru4YecKue OCHOBbI JIMTEHHOro Tpou3BoACTBa», «TexHomornyeckas
ocHacTka», «DopMoBOYHEIE Marepuanb», «KOHTpPoAb KayecTBa OTIHBOKY,
«Jluteiinpie cnnaee», «TexHonoruyeckoe OOOPYHOBaHHE JIMUTEHHBIX LEXOB»
OCBOGHME TMPAKTHYECKMX HABLIKOB B TMPOEKTHPOBaHMM K  paspaboTke
TEXHOJIOrHYECKHX MPOLECCOB H3NOTOBICHMS Pa3oBbIX (GopM.

3a ocHoBy npoexTa Oepércs mMarepua, COOpaHHLIA 33 NEPUOJL IPOXOXKACHASA
MPaKTHKY Ha NPEANPHATHSX, a TAKOKe HOBeHLINE JOCTHKECHHS HAYKH U NIEPEIOBOM
ONnBIT B JAaHHOW 00JsacTy.

B npouecce paGotei Hax kypcoshiM mnpoexrom ITEPEJ] CTYJIEHTOM
CTOST 3AJIAYM: juis KOHKPETHOM JETalM B 3aBUCHMOCTH OT criocoba JHTbA,
XapaKrepa TIPOW3BOJACTBA W 3a[aHHBIX TEXHHYECKHX YCJIOBHH OnNpenenurs H
IKOHOMHYECKH 060CHOBaThH CNOCOG M3rOTOBNEHHS JHTEHHOH (opMbl, BHIOpATh
THI, BHA M coctaB (OpPMOBOYHONW W  CTEp)XKHEBOW cMmecH M paspaborarh
TEXHOJIOTMM WX MPUIOTOBNCHUA; NPOBEPUTH TEXHOJIOrHYHOCTh KOHCTPYKUHH H
Marepuana OTJIMBKH, ONpeeuTh MNOJIOKEHHe OTIHBKY B dopme, JTMHHIO pasheéMa,
KOJNMYECTBO OTIHBOK B (opMe; BHINOJHHTE HEOOXOMMUMBIE TEXHOIOIHYECKHE
pacuérsl, uepTéKK OTIMBKU, (OpMBI M TEXHOJOTHYECKOW OCHaCTKH B
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cootsetcTBur ¢ I'OCT 3.1125-88; paspaborarts TEXHONOIMUECKME OHEPILAH
¢opMOBKH, COOPKH, 3aJIHBKH, OXNKACHUA H BHIOMBKH (OPM € YHETOM Hipanil
OXpaHBl TPyJa W TEXHUKM 6e30MacHOCTH. [Ipu paszpaboTie TEXHONOINICCKOro
npoiecca HeOOXOIMMO CTPEMHTBCS K CHIDKCHHIO DACXO/d  OCHOWILIX T
BCTIOMOTATENBHEIX MAaTEPUANIOB, COKPAILICHHIO LHKJIA MPOH3BOJACTAA, IONLIIEIWIO
BHIXOJA TOAHOrO M YJYHUIICHHIO KayecTBa OTIMBOK. IMpu  BBINOANHEHHH
MIDKEHEDHBIX PacuéToB PEKOMEHIYETCs MCHONL30BaTh  KOMIBIOTEPHLIE M
uHGOpPMANHOHHBIE TEXHOJIOTHH.

Takum obpa3zom, B pesynbraTe paboThi Hajl KypCOBBIM MPOCKTOM CTYJAEHT
JIOJDKEH ocBOUTb METOANKY NPOECKTUPOBAHHSA JIUTEHHON TEXHONOIVH, NONYYHTH
HABBIKM BBITIONHEHUs YepTexeil OTIMBKM, GOPMBI H OCHACTKH B COOTBETCTBHM C
FOCT 3.1125-88 u TeM caMbIM NOATOTOBHTH cebs Ui npodeccHOHANTBEHON
pabotsl B chepe IUTEHHOrO MPOU3IBOACTBA.



. TEMATHKA IIPOEKTA, EI'O CONEP)KAHHUE, OBBbEM
¥ HOPSIIOK NPEACTABJIEHMSA K SAHIMTE

1. TemaTHKa KypcoBOIo MPOeKTa

TemaTHKa KypCOBBIX MPOEKTOB N0 aHcuuIUIAEe «TeXHOMOrHIeckue OCHOBEI
NUTEHHOTO TMPOM3BOJCTBA» BKIOYAET BCE MHOrOOGpasHe METO/OB H3TOTORICHHA
OTIMBOK B pa3zoBhix (Qopmax. B OTAENBHBIX CHy9asX MO PELICHHIO Kagenpsl
JOMYCKAETCS BHIONHEHHE KyPCOBOIO MPOCKTa IO TEXHOJIOrHH W3rOTOBJICHUS
OTHHBOK CrelManbHEIME criocobamMu NATEA (IUTHEM B KOKHIIb, IOA JABICHHEM,
NOoJ HM3KHM JABJEHHEM W T.A.), €CIM MPOEKT HMMEET Xapakrep HaydHO-
HCCTIEOBATENLCKOH paboThl.

TemaTukoil KypcoBOro IPOeKTa TakKe NPefyCMaTpUBACTCA CO3/1aHHe HOBBIX
TEXHONOTHYECKHUX  NPOLECCOB,  COBEPUICHCTBOBaHWE  CYUWIECTBYIOLMX M
WCCNeIOBAHUE OTACNBHBIX 3TAaNoB TEXHOJOTHYECKOro mpornecca (wanpumep,
cocraBa W CBOMCTB ()OPMOBOYHOW CMECH, TEMIIEpaTyphbl 3IMBKH, THNA HIH
OT/JENBHBIX JJMEMEHTOB KOHCTPYKIWH JIMTHUKOBOW CHCTEMbI H T. I.) C Leasbio

OnpesieNIeHHs ero ONTHMANILHEIX 11apaMETPOB. .
2. O6BEM npoexTa

[IpoeKT BHIOAHSETCS B 0OBEME ICKU3HO-TEXHWYECKOro NpoekTa JIOJKER
COCTOSTH W3 PACYETHO-NOACHHTENHHOH 3aNMCKH H rpagudecKoil  4acTH.
KonuuecTBO yepTexeit M MX chnemudukarys oOycrOBIMBAIOTCS 3aJaHUEM Ha
NPOEKTHPOBAHKE, U COCTABIACT B CPEAHEM 5-6 nuctoB Qopmara Al pasmepoM
841x594mmM.

OGBEM pPacYETHO-TOACHUTENBHON 3alMCKH COCTABISET B CPEAHEM 30-60
crpaHul. Martepuan 3amdCKH M3NaraeTcs Ha Gymare ¢opmara A4 pasmepom
207x210MM. Bce nucTsl JOMKHEI OBITh CHIMTHL B IUIOTHYIO [MallKy HWIH
neperieTeHbl, CTPaHHULBl MPOHYMEPOBAHBL. B magane 3andCKH TPHBOAUTCA
OIJIaBJIEHME DA3/IeNIOB NIPOEKTA, B KOHIIE - NEPCYCHb HCTIONB30BaHHOM JIHTEPATYPhI
B MOpsIAKE YNOMHHAHUSA B TEKCTe, a Takie cnenadukaimi K CcOOpPOYHBIM
yeprexKam.

2.1. I'paduyeckas 4acTh NPOEKTa

B rpaduueckoll 4acTH TpOEKTa NOIDKHEI OBITH NpEACTABICHBI Haunbonee
BaXKHBIE PE3YJBTATHI IPOEKTA, HEOOXOANMBIE JIJIsl H3rOTOBNICHUA TEXHOJIOTHYECKOH
nuTeiiHol ocuacTky. KoHKpeTHOe pacnpe/ie/icHue MaTepHana 1o JHCTaM 3aBHCHT
OT XapaKTepa NPOeKTa i MOXeT GbITh BRIMOJIHEHO B CNE/YIOIICM BApHAHTE:

JIMCT 1. PaGoumii uyeptexk naeranu B 2D - BapuaHTe, Ha KOTOpOM C
cobmonenuem I'OCT 3.1125-88 nanocuTcs M YKa3pIBaeTCsi CleAyomiee:

— TMONOXEHUE OTIIHBKH B (hopMe NpH 3aJIHBKE;

— TIOBEPXHOCTH pasbéma mojenu u GopMBl;

~a 3 YTIHEL NPYETVCKOB Ha MeXaHnyecKyio 05paboTky;



— BeJIMYMHEI TEXHOJIOMHMYECKUX MPUITYCKOB (HammycKoB);

— cnocol BHIMIONHEHHA ¥ BENHIHHA GOPMOBOTHBIX YKIIOHOH;

— pasMepbl B MECTa YCTaHOBKH JIOXKHEIX pebep, CTSDKEK, pajinyChl rasrencii;

— rpaHMIbl CTEPXHEH, pasMephl 3HAKOB, yKJIOHOB, 3a30pOB, (HKCATOPOB,
HanpapjieHnHe HabMBKH CTEPHCHA H NOBEPXHOCTb pa3b&Ma CTEPKHEBOrO ALK, &

TAaKKe HOMEpA CTepXHel B MOpAAKe cBOpKH C MECTaMH yYCTaHOBKH,;
' — pasMepsl H KOJIHYECTBO npuGbinedl, HApyXHBIX M BHYTPCHHMX
XOJIONUIILHUKOB;

 _ MecTa OABOAA ¥ Pa3MEPBI CEYCHUH JICMEHTOB JNUTHUKOBOW CHCTEMBI;

— OTHEMHBIE YaCTH MOJCIIH;

— pa3Mepsl ¥ KOJIMYECTBO BAIMIOPOB;

— KOHTYpHI KOHTPOJIBHBIX IIAGIOHOB.

JIACT 2. Yepréx OTIMBKH C NUTHHKOBO-TIMTatomel cucremoit B 3D —
BapHaHTe JUIA MONYHEHHS BHU3yaIBHOTO NpEeACTaBCHHs O KOHCTPYKIHH NUTOH
3ArOTOBKH, JIATHUKOBO-TIHTAIOMICH CHCTEMBI H crepxHeid. B HEKOTOPBIX CITydasX
PEKOMEHJLYeTCA BBIMOHATH yepTEXK OTIHBKHU C BHIPE3OM B V4 gyacTh eé o6péma. Ha
yepTee yKasbiBaloTCHA rabapuTHEIE pa3Mephl OTIMBKH H JIMTHUKOBO-TTMTAIONIEH
CHCTEMBI.

JIUCTHI 3-4. C6opounstii ueptéx «Popma B cGopey: nnau Qopmsl B cbope
(Ban ma HWKHIOIO mnonydopMy C YCTAHOBJNICHHBIMM B HeE CTEPIKHIMH) M
ripojloNHbLl paspe3 popMel B cbope.

CBopouHblii 4epTeK HECET HHPOPMALIMIO O PasMEeICHAH OTIHBOK B opme,
criocobe kperuieHns 1 Qukcanuy crepikueil B hopMme, pasMepax M KOHCTPYKIHH
IMTHHKOBOM CHCTEMBI M MpHOBUIEH, BEHTHIAMORHON cHETEME hopMm 1 crepiHeii,
O KOJIMMECTBE ¥ MECTE PacroIOKEHUs XONOANNLHHKOB H wepebeek. Ha ueprexe
YKa3BIBAIOTCS PA3MEPBL, CIIOCOD CIapUBAHIA U KPEIUICHHA ONOK, PacronoKeHne 1
dukcamus rpysa Ha popme, JATHUKOBO# Yamu U T. A.

JMCT 5-6. C6opounsiii uepTéx «MOHTAX MoieNell Ha IUIMTE» HIH
«CrepxueBoil AuMK». JIOMyCKaeTcs BLINOTHEHHC rpadMuecKoil YacTH MpoeKTa B
cpejie rpaMUeCcKHX MaKeToB AutoCAD, Unigraphics.

2.2. Pac4ETHO-TIOACHUTENbHAS 3a1IMCKA K IPOCKTY

PacuéTHO-NOSCHATENbHAs 3aNMCKa JO/DKHA OTpaXaTh COCTOAHWE BONPOCA
NPEyCMOTPEHHOrO TEeMO¥  3ajanus, Cconepxarh KPHTHYECKHE 3aMEYaHus,
OTHOCSIECS K CYUIECTBYIOUIEMY TEXHONOTHYECKOMY Mpoleccy, TEXHHKO-
HKOHOMHYECKOe OOOCHOBaHHE BBIGDAHHOr0  TEXHOJNIOTMHYECKOro  Tpomecca
MArOTOBNEHHS OTJIMBOK, HEoOX0ouMbIe TEXHONOrHYECKHe yKazaHus U pacuérsi H,
HAKOHEL, NpAKTHYECKHE PEKOMEHJaUMH 1O  yCTPAHCHHIO BBISBJICHHBIX
HEJIOCTaTKOB.

Vuureisas TPeGOBAHMA COBPEMEHHOIO  MPOHIBOJACTRA,  CTYICHT JOIDKCH
JIOTOAHUTENBEHO popaboTarTh W OTPAIHTE I NIPOCKTE 1-2 M3 HIKENPHUBEACHHBIX
BOMPOCOB (110 YKa3aHHIO MPENoOJIABATEN ):

1) NOBHIMEHUE NMPOUIBONUTENLHOCTH TPY A,
2) CHIKEHHE JIONIH PYTHOrO TPY/Ia,



3) COKpAIIEHHE PAcXo/ia OCHOBHBIX ¥ BCIIOMOFATEABHBIX MaTepHaos, TEIIO H
9HEPropecypcos;
4) cokpaimenue Gpaka ¥ NOBBIICHHS KaieCTBa OTJINBOK;
5) COBEpIIEHCTBOBAHWE OpraHH3alWH TPYAa, KyJIbTYPE! NpoU3BOACTBA H
TeXHHKH 6€30NacHOCTH.
Becs mMmatepuan B pacyETHO-TIOSCHUTENBHOR  3aMKcKe nenecoobpasHo
pacipeieNnTs Mo pas/ieiaM B CEAYIOIEM PEKOMEH/1yeMOM MOPSJIKE:
1. 3apanue Ha KypcoBoe NpOeKTHPOBaHHE.
2. TlpoexTupoBaHue OTIHBKH H nateliHo#i GopMBI.
2. 1.AHATH3 TEXHONOMMYHOCTY KOHCIPYKIMHM M MaTepuana OTJIHBKH U
TeXHWIeCKHX TpeGoBaHM K HEA.
2.2. HenoctarTku CYIECTBYIOIEIO TEXHOJIOTHYECKOro nporecca
W3rOTOBJIEHUS OTIUBKH.
2.3.Bribop criocoba U3roToBIEHHA OTIHBKH — BHA (GhopMBIL.
2.4 Bei6op MONOKEHHs ¥ KONHYECTBA OTJIMBOK B dopme.
2.5.BeiGop MoBepXHOCTH pa3beéMa MOJCITH H ($OpMBI.
2.6.0npejenenne NPUIYCKOB Ha MEXaHH'ECKYIO 06paboTKY OTIMBKH.
2.7.Haznavenue (GOPMOBOYHBIX YKIIOHOB, ranreneii, TEXHONOTHIECKUX
HAIyCKOB ¥ JIOKHBIX pEbep.
2.8.M3roToBneHNe CKBO3HBIX OTBEPCTHH B OTJIIMBKE.
2.9.KoHcTpyHpoBaHue CTepxHei: KOJIU4YecTBO, dopMel K pasMepsl
cTepiKHed; Croco0si KperuieHds | dukcanmn crepxkHe# B dopme,
HA3HAYCHWE CTEP)KHEBBIX 3HAKOB; BEHTHWIAUMA M ApMHPOBAHHC
crepicneii; HasHaveHHe cOOPOTHBIX 3a30POB.
3. Opranusanus NUTaHHs OTHUBKH. KoHCTpyMpOBaHHE H pacy€T JUTHHKOBO-
MUTAKOIIEH CHCTCMBI. |
3.1.Beibop MecT no/iBO/ia pacruiasa K noJIoCTH (hopMBl.
3.2.Bp16op KOHCTPYKIHH JIMTHUKOBOH CHCTEMBI MO KnaccupHKaLMH.
3.3.PacyéT OCHOBHBIX MAapamMeTpos Ipolecca 3aroJHCHHA dhopMBI
pacTiaBoOM: ONTHUMANbHAA TNPOJAODKUTCILHOCTE 3anuBKA  (GOPMBI;
PAacXONHbIE  XApaKTEPUCTHKH;  TUIOAAM  CEHCHHA 9JIEMEHTOB
JAUTHHKOBOM CHCTEMBI M MX KOJIMYECTBA.
3.4.0Onpenenenue «ropsIux y3i0B» B OTIHBKE.
3.5.KoHcTpyMpoBanue npuOsLUIeii: onpeieieHne KOIHIeCTsa, THNA ¥ pacyer
HX pa3MepoB.
3.6.Pac4ér W KOHCTPYHPOBaHHE BHYTPCHHHX H HapYXHBIX XOJIOAUITBHUKOB.
4. DopMOBOYHEIC MATEPHAIEI H CMECH. CmMecenpuroToBieHHE.
4.1. Bei6op $HOpMOBOYHBIX i CTEPAHEBBIX cMeceii.
4.2. Ucxoubie MaTepUasl Ul OPHIOTOBICHIA cMmeceii, MX CBOHCTBA.
4.3. TMpurotopneHue (OPMOBOYHBIX H CTEPHHEBBIX cMeceil M METOJBI
KOHTPOJISL. .
4.4, Tpebosanns K HOPMOBOYHBIM H CTEPHKHCBBIM CMECHM.
4.5. Ilpouecchl, MPOUCXOAAIIME B OpMOBOYHBIX W CTEPHHEBBLIX CMCCAX
(NpH WX OPHrOTOBJNCHHMH, YIUIOTHEHWM, YNPOIHEHWH H KOHTaKTe ¢
paciuiaBoM).
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4.6. Perenepaiius cMece.

5. KoHcTpyupoBaHHEe H M3rOTOBJICHHE TEXHONIOrHYECKOM OCHACTIH,
KoHCTpyMpOBaHHE M H3rOTOBJICHHE mojieneii: Beibop Mmarepuana,
onpeiesieHne pabounx pasMepoB, 0COGEHHOCTH U3rOTORIEHIA.

5.2. Buifbop BHJa ¥ THIIOpazMepa Ornox.

5.3. Beibop MOAeNbHBIX IUIHT H MOHTAX HA HUX MOJIENICH.

5.4. KoHcTpyMpOBaHMEe M H3TOTOBNEHHE CTEPXXKHEBBIX HUIHMKOB: BbIGOD
Matepuana, onpejaeneHue  pabouux  pasMepos, 0cobeHHOCTH
M3rOTOBJICHHA.

5.5. Beibop CymIHABHBIX TUIHT.

6. Usrorosnenne (Gopm U CTEpKHEN.

Crniocobsl naroropnenus Gopm ¥ cTepiHei H o6acTs UX NPHMEHEHHS.
Bri6op cnocoba ynorHenns GopMOBOHHOH CMECH. KouTpons crenesu
YIUIOTHEHHS.

Ussneuenue Moaeneii u3 nonydopm.

[IpOTHBONPHTAPHBIE TOKPHITHS JIHTEHHBIX dopM H crepKHE#, HX
COCTAaBbl, CBOMCTBA H HA3HAYCHMA.

Cyuika GopM U CTEPXKHEH.

C6opxa ¢opMmbl: cnapuBaHue ONOK, KpETUeHHE nonydopm nepen
3aJIMBKOM M YCTaHOBKa Ipy3a.

7. 3anuBka AUTEHHBIX GOPM.

Beibop THIIA 3aTUBOYHOIO KOBILA.

Onpeenenune TeMIepaTyphbl paciiiapa rpy 3al1BKe ero B dapmy.
Bo3zMmoxkHbie BHIObI BHeneuHoil o6paGorku pacnnasa (B KOBIlE, B
dopme) ¥ UX HazHAUEHHE.

Opranuzalus yClOBHMil HaNpaBleHHOro rasooTBoja M3 dopmbl M
CTepPIKHEM.

8. 3arBepneBaHHe M OXNAXKICHHE OTIHBKH. DHHHUIIHLIE ONIEPATIHH.

PacyéT NMpOAOKUTENBHOCTH 3aTBEP/CBAHHS H OXNKACHNA OTIUBKH B
dopme. Mepsl 110 HHTEHCHPUKAIHA OXTIAKAEHAS.

BoLiGuBKa OTAMBKH W3 (OPMBI ¥ yJanieHue W3 HeE CTEPXKHEN.

O06py0xka, 3auncTKa OT/IMBKY ¥ OYKCTKA €€ TIOBEPXHOCTH.

Tepmudeckas 06paboTka OTIMBKH.

Xpanenue oTIUBKY (TPYHTOBKA, OKpacka).

9. JlebekTnl OTIHBKH.

KoHTponb Ka4ecTBa OTIMBKH H METOBI IM2rHOCTHKH JnepeKToB.
Oxnpaemble BB Ae()EKTOB B MEXaHH3MBI MX 0OpasoBaHis.
PekoMeH lyeMBIe MEpHI NPO(PHIAKTUKK JeDeKToB.

Mepsi HerpaBneHus e eKToB.

10.Texuuka Oe3omacHOCTH, OXpaHa Tpy/Jla M IJKOJOruH4eckas OLEHKa

pa3paboTaHHOH TEXHONOIHH.

11.IlpeumymiectBa  pa3paboTaHHOrO TEXHOJIOrHYECKOro npouecca

M3rOTORJICHKS OTJIMBKM NEPEN CYIECTBYIOLHM.

12.0dopMnenne TeXHONOTHYECKOH JIOKYMEHTALHH.

13.Cnucok ucnoab30BaHHOH JIHTEPaTyphl.



14.TMpunoxenus. Cneupuduxauus k COOPOUHLIM HepTEKaM rpadmueckoii HacTH
MpoeKTa.

B Hauane PacuETHO-NOSCHUTENBHOH 3aNUCKH TIPHBOAUTCAH OrNaBJICHUE,
COOTBETCTBYIOIEE NPHHATOH pyOpHKaLMH.

B TOM cCiyuae, €cld Tema KypCOBOrO MpoekTa chi3aHa € pa3paboTko
TEeXHOJOrMYECKOr0 TPOLECcca M3rOTOBNCHAS OTJIHBOK CrIELHATbHBIMH cnocobamu
NUTHA, COJIEpPIKAHHE PacY&THO-NIOACHUTENIBHOH 3aNHCKH H rpaHyeckon 4acTH
npoekTa MOXeT OBITh HECKONBKO H3MECHEHO (o cOrnacoBaHyio C PYKOBOAHTEICM
MPOEKTA).

Bce paszieinsi AODKHBI CONPOBOXKAATECS MOACHAIOIUMH CKH3aMM, CXEeMaMH
u Ttabnuuamu, oQOPMICHHBIMH B COOTBETCTBHHM C TpeboBanusMH CTaHAApTa,
neiicryiomero B HI'TY.

3. 3amyTa ¥ OUEHKa KypCOBOro NpOEKTa

3alMTa KypCcoBOro INpOeKTa, KaK MpaBuio, MPOBOAMTCS Ha OTKpPBITOM 32-
cenaHWH KOMMCCHM, yTRepXAeHHo# Kadenpoli, ¢ 00s3aTeibHbiM NPUCYTCTBUCM
PYKOBOJIUTENS KypCOBOTO IPOEKTA. B cocraB KOMHCCHM BKifoualoTcs 2-3
npenojasarens Kadenps.

[Ipu 3aujume Kypcoeozo npoexma cmydenm o0basan coerame Kpamkoe U
sicoe coobujenue o codepicanun npoexma, ¢ 0BoCHosaHUeM MexHU4ecKou u
SKOHOMUYECKOl  yenecoobpaszHocmu — NpUHAmMbIX 6  Npoexme peuteHul,
HCHOMBL30GANUN UM OOCTIUNCEHUTl HAYKU U Nepedosozo NpoU3600CMEEHHO20
onvimd.

UneHbl KOMMCCHH WMEIOT NPaBo 3a/laBaTh BONPOCHI KaK 1O COACPXKAHHMIO
npoekTa M PacuyéTHO-TIOACHMTENBHOH 3aMMCKW, Tak M 1O COJICPIKAHHIO
NeKUMOHHOrO MaTepuaia W JMTepaType, MCHONb30BAHHON MpH paGore Han
KYpPCOBBIM [POEKTOM.

KypcoBoii NpoeKT OLEHHBAETCH Ha 3aKPHITOM 3aCElaHHH KOMHCCHH. [Tpu
OlIEHKE KyPCOBOTO NPOeKTa KOMHCCHA NPHHMMAET BO BHUMaHUe Cleaylolee:

1. TlnaHoMepHOCT paGOTHI CTY/IHTa TO BBIMOJIHEHHIO OTAC/BHBIX ITANoB

- NpPOEKTHUPOBAHWA B YCTAHOBJCHHEIE yueOHbIM rpapuKOM CPOKH.

2. I'nybuny TEeXHONOIWYECKOH WM KOHCTPYKTOpCKO#t  mpopabotku, 00BEM
caMoCTOATeNbHON paboThl CTYAEHTa, HCMOJB30BAHHE HM JOCTHXKEHHH
HAYKH ¥ NICPELOBOrO POU3BOJICTBCHHOrO OMBITA.

3. KauectBo rpaduyeckoii YacT# KypcoBOro IpoeKTa (cobmonenne HOpM M

nonoxenuii 'OCT).
4, TonHoTy W TNpPaBHIBHOCT Ppacyéros, NPHUBEJCHHLIX B 3aIHCKe,
UCIIONb30BAHHE COBPEMEHHBIX WHPOPMALIMOHHBIX TEXHOJIOTHH,

TEXHMYECKYIO TpaMOTHOCTh OGQOpMAEHHs JIOKYyMEHTauuu H SACHOCTH
M3NI0KEHH M HAlHCaHWsl MaTepHaa.
Conepxanmne ¥ YETKOCTB JOKJIAja Ha 3allHTe.
OT361B PYKOBOJAUTENS.

. OrBeThl HA BONPOCH] Y/IEHOB KOMHCCHH.

N o w»
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II. 3AJIAHME HA KYPCOBOE MPOEKTHPOBAHUE

3ajaHye Ha KyPCOBOE NPOEKTHPOBAHHE ABASETCH OCHOBHAIM JIOKYMEHTOM /LTI
puinonHenus paborsi. OHO COCTaBNSAETCH HA CrCHHANBHOM 6nanke (npun. A),
BKIIOYaeT B cebf Ha3BaHME TEMBbI, HCXOJHbIC NAHHBIE W CPOKH BBINOJIHCHHA
NPOEKTA.

Tema M MCXOAHBIN MaTEpPHA sl BEINOJIHEHUS KYPCOBOIO NMPOCKTA BBIIAIOTCA
CTY/IeHTy B TIEPHOR NIPOM3BOACTBEHHOH MPAKTHKH. B Ha3BaHMH TEeMbl KOHKPETHO
YKa3bIBAIOTCS TEXHOJNOTHYECKHH O0GBEKT-OT/INBKA, Ui KOTOPOro HEoOXoAnMO
pa3paboTaTh TEXHONOTHYECKHH NPOLECC, MapKa CINIABA, XapakTep IIPOU3BOACTBA H
TEXHHYECKHE YCTIOBHUS, MPEABABIACMBIE K JICTATH.

INpumep. PaspaGoTka TEXHONOTKHHECKOro npouecca M3rOTOBNCHHUS OTIHBKM
«KOpIyC» M3 KOBKOrO 4yryHa B YCIOBHSX KpYIHOCEPHHHOro MpOM3BOACTBA.
ITporpamma Beinycka-50000 wr. B roj.

HUcxomHbIMH JIAHHBIMH JUIS MPOEKTa SABJISIOTCA: 4epTéx JeTallH (cuHbKA),
texnuueckue ycnosus (TY), npeabABiseMbie K ACTANH, KPUTHUECKHE 3aMEanii
[0 CYWECTBYIOUIEMY TEXHOJNIOrHYEeCKOMYy Mpoueccy, (Hanpumep:  BBICOKH
npouenT Gpaka, HU3Kas METANNOEMKOCTE dopmsr 1au 60O PACXON KUAKOTO
MeTauia M T. ).

[Ipu QOPMUPOBAHHH TEXHMYECKOTO 3a/@Hus, BKIOHAIOUIETO 3AEMEHTHI
HAy4HO-HCCIIE0BATENLCKOI paboThl, AOMYCKACTCs TeMy M MCXOJIHBIC JIaHHBIC
BBIZIABATH OTJIHYAIOIMMHUCH OT THIIOBOI'O BAPHAHTA.

11l. OBIUUE TPEBOBAHMS K OPOPMJIEHHWIO PAC:IETHO-
NOSICHUTEJBHOM 3ANNMCKHN M TPAOUYECKOU YACTH
INPOEKTA

OdopmueHue pacqETHO-MOACHATENLHOMH 3aMUCKH J0IKHO COOTBETCTBOBATL
tpebosanusm CTIT HI'TY. Ona no/pkHa GBITH HAMMCAHA WK HaneyaTaHa KpaTko,
TEXHHYECKH TPaMOTHO, aKKypaTHO M pa3bopiHBO. CrpaBouHbie ¥ NTUTEPaTYPHBIE
JaHHEIe, UCTION3YeMBIe B TIPOEKTE, NMPHBOAATCS C CCHUIKOH Ha MEPBOMCTOMHMK
(cceinKa Ha UTEpaTypy yKasbiBacTCA B TEKCTE undpaMy B KBaIpaTHLIX CKoOKax, B
CUCKe JNHTEPATYphl TOJ THM HOMEPOM TPWBOJMTCS HMCTOUHHX, OTKyNa BIIT
MCTIONB3YEMBIM MaTepuan ¢ yKa3aHHWeM CTPaHWilbl, Hanpumep: [(5, c. 110]).
[pauku, 3CKHM3Bl, CXEMBI, MNPUBOJMMEIE B 3aNHCKE, CNELYCT BRITIONHATE
KapaH/JawoM HIH BHITIONHATH B KOMIBIOTEPHOM BapHaHTE C odopMIeHHEM Ha
OTHeNbHOM CTpaHMie Wi¥ MuinkMerposke. Bcee obo3HaueHWsi Ha CXeMax |
rpadukax HOJDKHB COOTBETCTBOBATh TPHHATBEIM B TEKCTE. IIpu BHIMTONHCHUH
pacyeToB BCE BENWYMHBI, BXOAAIIME B pacueTHYIO dbopmyny, IODKHBI HMETh
NOACHSIONIMI TEKCT ¢ 0Os3aTeNbHBIM yKazaHHeM pasmepHocteii. Bee pacuersi
JOJKHEI HMMETh JIOTHYECKOE 3aBepUleHHe U 3aKIII0'CHHE. Bce d¢opmyisl,
MCToNB3yeMble Ul pacyéToB, cieayer 06o3HauaTh nudpamu, a CChUIKM Ha HUX
yKa3biBaTh B TEKCTE COOTBETCTBYIOLIMMH nudpamu B KPyrabix ckobkax.

Llenecoobpazio  paborats  Haj PACUETHO-MOACHHTENLHOM  3aMHCKOH
O/IHOBPEMEHHO C BBITIONIHEHUEM Ipadueckot 9acTH NpoeKTa. K 3aumre npoekra

12



3aMcKa AoJokHa OblTh npejcTaBneHa B COpOUNIOPOBaHHOM BHAE H  HMETDb
TUTYNBHBIN JIMCT YCTaHOBNEHHOTO 06pa3ua (npui. B).

I"'padmueckas 4acTe KypcOBONO MNpOEKTa BBLHIONHAETCA B COOTBETCTBHH C
ECKJ1, ECTJ1 u TOCT 3.1125-88 «IlpaBuia BHINOMHEHUS 4YEPTEKEH NEMEHTOB
nureiiHoil GopMel B oTnuBKHY». Pabounii yepréx neramu B 2D — papuante (nuctl
rpaduyeckoii YacTH NMpoeKTa) IOKEH MOJHOCTBIO COOTBETCTBOBATE HCXOAHOMY,
npuyéM Ha HEM B UBeTe - JODKHBEI  ObITH HaHeceHbl TNpeanaracMsie
TexHonornueckue pemenus (cm. npui. B). OcranbHble TUCTBI rpadu4eckol YacTu
NPOEKTa PEKOMEHIYETCH BBINONHATE OXHOUBETHBIMM C H300paXeHHeM BCeX
rpadMyYECcKuX 37IEMEHTOB YEPHBIM LIBETOM.



IV. YKA3AHMSI IO METOAUKE M FJIYBUHE NPOPABOTKH
OTJAEJBHBLIX PA3AEJIOB NMPOEKTA

1. 3aaanue HA KypPcOBOE NPOCKTHPOBAHHE (cm. paszaen 1)

2. NpoexTHpOBaHHE OTIHBKH H aureiinoi popmbi

[MpakTHKa NOKa3bIBAET, YTO 3a4acCTylO KOHCTPYKTOp NHTOH JAeTaiu, T.C.
KOHCTPYKTOP OCHOBHOIO H3/IC/HA (nanpumep, camonéra, TpaKTopa, MAlIHHLL H
T.1.), — He JHTEHIIMK ¥ CO3/1agT eé (NUTYIO fieTaNb) Ha OCHOBE CIOXHBUINXCH
TpaguuMii MPOCKTHPOBAHHA nofoGHBIX JeTaned, HanpHMmep, KNénkon M3
NPOKATHAIX JIUCTOB, CBapKOiA, HITAMMNOBKOM M T.JI.

OnHako NpH H3rOTOBICHUH NAHHOM JETanH B JIATOM BapvaHTe MOTyT

BO3HUKHYTh Pl TpyaHOCTEH. 3ajzaya nuTelmMKa-TexHonora — BBIABUTH
BOIMOXKHOCTH  M3TOTOBNEHWS JIaHHOW  JleTaly  METO/OM NUTBA  TYTEM
pPaccMOTpeHUs! OCHOBHBIX daxTopos, XapaKTepH3yIOUHX cTeneHb

TEXHONOTMYHOCTH AAHHOH JIETANH KaK OTIHBKH.
2 1. AHATU3 TEXHOJOrHYHOCTH KOHCTPYKUWH ¥ MaTepHaa OTIHBKH

2.1.1. Jluras perans AoMKHa obnanare, TPH MHHHM2JbHOK Macce
HEOoBX0IMMOiT MPOYHOCTBIO, KOTOpast 3aBHCUT OT MEXAHUYECKHX CBOMCTB CIJ1aBa H
OT KOHCTPYKIIHH CaMOH JeTajlH. C yuéTOoM 3TOr0 ONpEAENA0T MapKy Criiasa H
cnocod JUTHA.

2.1.2. Tlpu mobom crnocobe JUTES HKeNaTeabHO cobmonath HaubONbIIYIO
PABHOMEPHOCTh TOMIUIMH CTCHOK. VPiMeloTcst Crocofsl KOHCTPYKTHBHO M30erarth

OonbIIMX MaCCHBOB I1IpH CONPSOKCHHH CTEHOK.
p —3

3

Puc. 1. KOHCTPYKIMA JIMTOrO Y3212 ¢ MAaccoii:
4 — HeXenaTelbHo; 6 — YMCHbUICHHOH

Ipu conpsoKeHHH CTEHKH 2 moa yrnom 90° M LMIHHAPA TMOBEPXHOCTH I
(puc.1, 6) MaccHB COTPAKEHUA MCHBILE, HEM NpU CONpPSIKEHHH MO KacarenbHOH
(puc.1, @). Kpome Toro, Gnarojaps OkHam 4 B pebpe 3, COEAUHAIOWMM CTEHKH 2
yaaérca u3bexars COWIEHEHHA YETBIPEX CTEHOK B onacHoM Mmecrte. Ilpumenenne
JIAHHOTO TPUHLMNA TO3BONMT H30ekKaTh NOABNCHAA ycalouHbIX Ae(eKTOB HIIM
YMEHBIUUTD UX BPEAHOE JCHCTBHE.
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2.1.3. B cnyu4ae 3HAUMTENLHONH PasHHLUBI TOMIMUH CONPAralOUUXCH CTEHOK
fiepexoA OT TOJNCTOH CTEHKH K TOHKOH NOJDKEH OCYIIECTB/ISITHCA IaBHO WIH B
MECTE CONpPSHKEHHA JOJDKHBI BBHIMOJIHATECA YCaN09HbIC pébpa (puc.2, 6).
BHInOIHEHNE B MECTE CONPSKEHHs TONBKO rantesn (puc.2, a) MOXET MPHBECTH K

o6pa30BaHHIO yCalo4HO! TPEIKHBL.

a) 9
Puc.2. ConpsikeHHe CTEHOK:
@ — TONBKO TANTENN, B MECTAX CONPIKCHHSA HE MCKNIOYAIOT NOABNCHHS YCAOTHBIX

TpeumnH; 6 — opeOpEnHbIe, IIaBHbIE CONPIKEHNAA, YMCHBIIAIOT BPEAHOE nelcTBHe
yCaiKH

2.1.4. Jinsa ocyuiecTBieHHs paunOHAIbHBIX YCIOBHH NMUTaHUS OTJIMBKH BO
BpeMs KPHUCTAINIH3ALMA HEOOXOAMMO NpH NPOCKTHPOBAHHMH JIMTORH JeTany
NPUMEHUTH TIPHHUMII  BIHCAHHOH OKPYXXHOCTH (puc.3,6) no KOTOpOMY
OKpY/KHOCTE, BIHCaHHas B jioboe ceyeHHe OTIMBKH (¢ y4éroM nNpuIyckoB Ha
MexaHu4ecKyio 06paboTKy), A0JDKHA CBOGOAHO NMPOXOANTH MO BCEM CEUCHHAM B
Hanpasnenuyu nurtaouiell npubbinu. HecoGmojenue 3Toro npHHLHMG (puc.3,a)
NPUBOJMT K 06pa30BaHMIO yCA(OYHBIX PAKOBHH HIIM PBIXJIOT AAXE MpH YCIOBHH
YCTAHOBKH XOJNOWIBHHUKOB, TaK KaK B JIAHHOW CHTYalHH XONOAHTHHUKH UL
riepeMerialoT PaKOBUHY, He MCHAS YCAOBUH NUTAHHUSL.

%,

6)
Puc.3. Tpumepii npapuibHo (6) ¥ HENPaBKIIBHO (@) CHPOCKTHPOBAHHBIX JIMTHIX Y3JI0B,
NPOBEPEHHbBIX N0 IPHHIANY BIHCAHHOA OKPYKHOCTH

Ha pucd cnesa u3obpaxeHa HENpaBWIbHO W  Clpasa NpaBUJIBHO
CTIPOEKTHPOBAHHAs OTJIMBKA; COXpaHfAd OAWH M TOT XK€ byHKUHOHANBHBIH
3aMpiceN, NpaBas KOHCTPYKUMs M03BojAeT H30exarh YCaJloYHBIX PaKOBHH H
TpeuH 6aroflaps  PaUMOHANLHOMY —PAacnpe/IeNieHHIO  TONUIHHBL - CTCHOK,
BeNMYMMHBI TPUIYCKOB HAa MexaHpdeckylo obpaboTky H npaBHIbHOMY
pacnonokeHulo NpoTHBoycanouneix pébep. Onmako He BCeraa BO3MOXHO
yBEMHUEHHE TONMHLI CTEHKH W TOIJA NMPHUXOAMTCS YBEAHYHBATH NMPHIYCKH HA
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MeXaHH4ecKylo 00paGoTKy. YBenuueHHe NPHIYCKOB (POM3BOJMTCA TAIOKE Ha
OCHOBE NPHHLHIA BIHCAHHOH OKPYXHOCTH. '

Puc.4. KORCTpYK1HSA OTJIMBKY C NPABHIBHO M HENPABHIILHO CIPOCKTHPOBANHBIMU
CTEHKAMH, NpHIyckamy pEébpaMu

2.1.5. Jluras perans JOJDKHA HMETh  MHHUMANBHOC  KOJMYECTBO
FOPH30HTANBHBIX 3NIEMECHTOB, 0cOBEHHO C Pa3BUTON MNOBEPXHOCTHIO. B Takux
3IeMEHTAX BO3MOXHO 00pa3oBaHHE HE3ANIHBOB, HECNAECB, HEPCIKO obpasyrorces
ra3oBble PaKOBHHBI M CKAIUIMBAIOTCS HEMETATHYCCKHE BKITIOUEHHS. XenarensHo
FOPH30HTANBHO PAcNOJIOKEHHBIE NOBEPXHOCTH € GonpuIoN nACHAanblo 3aMEHITh
HAK/IOHHBIMH HJIH OCYIIECTBIATE KAHTOBKY (POPMBI PH 3aJIHBKE.

2.1.6. OnTHManbHOH KOHCTpYKuuMeil suToit jertanu Oyaer KOHCTPYKUHMS C
MHHUMATLHBIM  KOMMYECTBOM ILIOcKocTel  pazbéma (opmbl.  Hamnyuumum
BAPHAHTOM SBIACTCA PacNoNiOKeHUe OTIHBKH B oauoii yactu Gopmet (puc.5, 6),
NpU 5TOM MAKCHMAILHO YNPOLIAETCH KOHCTPYKIHA dopmbl U obecneyuBaeTcs
Gonbluas TOYHOCTH Pa3MepoB OTAUBKH. HexenaTenbHoe pacnosokeHne OTIHBKH B
nonydopmax nokazaHo Ha pHC.5,a.

{Ipe i
" ST _~_%J___,__
eadl

- —— ey
-
&

Puc.S. Pacrionoxxenue MOIENH B HOaypopmax:
a — B BYX (HeXenareabHo); 6 — B O/IHOMH (NpeanoYTHTENLHO)

B ciydae BHIHYXKAGHHOTO PACIIONIOXKEHHA OTIMBKA B pasjiMuHbIX HaCTiX
PopMbl HEOGXOMMO CTPEMHTECA K TOMY, 4TOOBI MOBEPXHOCTH pazbéMa (opmbl
npejcTaBisia CoOOH eAMHYIO IUIOCKOCTh (puc.6,6). Tlpa HEBO3MOXKHOCTH
BBIUTOJTHEHHS 3TOTO YCI0BUS -(pHc.6,a) pa3béM MOXKET COCTOATH M3 OTACHBHBIX
IOCKOCTe, OPMEHTHPOBAHHBIX APYT OTHOCHTENBHO Apyra fOJ OAMHAKOBLIMH
yriamMy. BeninuuHa yrna npOMexyTOYHOH [UTOCKOCTH pasbéMa AoskHa ObiTh
MHHMMANBHO BO3MOXHOH (06bi9Ho 5—10°), Tak Kak npU ITOM MONyHACTCA
MUHAMAIbHAS BEJIMYMHA 3ayCeHUa Ha OTJIMBKE B MECTE CThIKa NOBEPXHOCTEN
OTNIMBKHY, OTGOPMOBAHHBIX B PazHbIX noiydopmax.
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5.10
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Puc.6. Ilnockocts passéma Gopmsi:
a — HeXenarenbha; 6 — npeanoYTHTeNbHA

2.1.7. Cnemyer wu3berats KOHCONLHOW YCTAaHOBKM CTEp)KHEH, a CMEXHbIE
BHYTPEHHHE MOJIOCTH JeTaNy lenecoobpasHee COEIMHATE B €IMHYIO TNOJIOCTE HilH
BBITIOJIHATE B MPOMEXKYTOYHBIX CTEHKAX OTBEPCTHA /I COCAHHCHHS TIpynIibl
CTep)KHEH B €IMHYIO «ieHTOuKy». Takas KOHCTPYKLMA MNO3BOJsET H3bexarsh
npuMeHeHus xepebeex.

2.1.8. Ilpu ananuse yeprexa AETANH CHEAyeT OCODEHHO BHUMATENBHO IPO-
pabaThiBaTh TICOMETPHIO BHYTpeHHHX Monocteit ornuskd. MHXx ikenaresibHO
NPOEKTHPOBATh OTKPBITHIMM  (opmylowmucs). O10 nossonser wusberats
NPUMEHEHHUS MeCcyYaHbiX CTEepIKHEH, 4YTO YJACIIEBNSET W3rOTOBICHHE OTIWBKH,
N03BONISET YMEHBIIUTE NPUIYCKH HA MEXaHW4YecKylo o6paboTky U obecnevyusacTt
Gonee BHICOKYIO TOYHOCTH OTIMBKH.

BueluHue noAHyTpenns B gerank (puc.7, @) TpebyioT NpuMeHeHHs cTepiKHeH
WK OTBHEMHBIX YacTeif-Bknagsiuieii y mojenn. Vmeiorcs cnocobbl MCKIOYCHHs
NMOAHYTPEHHUI NYTEM M3MEHEHHs KOHCTPYKUMHM JIMTOH JeTanH; BBINOJIHEHHUE
¢nanua Ha puc.7, 6 ynpoum@er KOHCTPYKLUWIO OCHaCTKH, He yXyAwas
KOHCTPYKLMIO ACTalM.

N
SR

07

7
Pric.7. Kouctpyxuus snToit retanu ¢ pnaxiem:
a — HapyXHbIM; § — BHYTPEHHHM

2.1.9. JluTeiM netansaM, W3rOTOBASEMBIM H3 CILIABOB C GOJNBIIHM TPOLEHTOM
AUTEHHOM YCAJAKM M MMEIOIKUM 3HAYHTENbHYIO MNPOTHKEHHOCTh MIOCKHX
nosepxHocteit (puc.8, a), cnemyer npHAaBaTh M3OrHYTYI0 QopMy HIH
npepycmatpusats pébpa kécrkoctn  (puc.8, 6). DOt MeponpHATHA
NpeaynpexaalnT KopoGneHue OTIWBKM, [O3BOJSIOT YMEHBIIHWTE CEHCHHE
oTHenbHBIX YacTeil. OaHako cieflyeT NMOMHHTb U TO, YTO 00JbIIOE KONHYECTBO
pébep KECTKOCTM 3aTPyAHAET ycaaky M MoxeT ObiTh NMpUYMHON O6pazoBaHusA
TPELMH. '
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a)
Puc.8. OTmMBKH, CKIOHHBIE K KOPOONCHMUIO:
a — TIOCKHE NpOTsKEHHBIE; 6 — opebpEnubic (yMEHLIIACT

kopobnenne)

C nenbio CHIKEHUS BHYTPEHHHX HanpsHKeHWH B MECTax CONPSHKEHUH CTEHOK
pasfiMyHOro CeueHus wu JUid yMEHBUICHHs KOPOONeHMs OT/IMBOK cnenyer
NpaBuIbHO COYETaTh HAPYXHOE H gHyTpeHHee opeOpeHHe OTIHBKH. O0BIuHO
NpaBUILHBIM COOTHOIIEHNEM TOJILIHH cTeHKH, HapyxHoro pebpa H BHYTPCHHETO
pebpa ssiserca 1:0,8:0,7.

TonumHa BHYTPEHHMX CTEHOK JCTallH, oopMIsIEMBIX CTEPIKHAMH, JOJDKHA
ObITH NPUMEPHO HA 15-20% MeHbIe TONMHB HapyXHBIX CTEHOK, HTO
COOTBETCTBYET OJAHOBPEMEHHOMY OCTBIBAHHIO 2MIEMEHTOR OTJIMBKH.

2.2. BuiGop criocoa N3roToBICHUs OTIUBKH — BAJ dopmbl

MuorooBpa3zue TeXHOJOTHYECKNX NPOUECCOn M3rOTOBJICHUS OTNHBOK CO3/aET
onpe/eneHHple TPYAHOCTH NPH BoiOope cnocoba M3rOTOBJICHHA TOW WM HHOMH
ornuBKH. Bi6Op cnocoba 3aBHCHT OT TEXHONOrHHCCKUX CBOMCTB CruiaBa OTJIMBKH,
KOHCTPYKUHH, Macchi, pasmMepoB H naznayenus ornueku. HazHaueHue OTIWBKH
AMKTYeT TpeGoBaHuA K MEXaHHHECKHM cpoiicTBaM crnuiaBa, TOYHOCTH PasMepos,
YHCTOTE TIOBEPXHOCTH, FEPMETHIHOCTH H T.AL. Ha sriGop TOro uin HHOTO criocoba
W3rOTORJNIEHNs OTJIMBKM BIMAET nporpamMma BBINMYCKA OTJIHBOK H Hanu4yHe B
nuTeiiHOM 1exe 0bopyaoBaHus.

[lpu CepHiHHOM MM MACcCOBOM NPON3BOACTBE TPUMEHAIOT nBa criocoba
JArOTORNEHMs OTIMBOK: B MOCTOSHHBIE M Pa3OBBIC dopmbl. K mOCTOSAHHBIM
OTHOCSTCA -MeTarnuyeckne ¢opmbl - KOKHIIH, npecc-Gopmbl JUIA JINTHA TOR
naBneHueM, 00JIMIOBAHHBIC KOKHIIH, dopMBl 15 HEHTPOOEKHOTO NHThS H T. A
Paszoswte (opmbl oTiMuaioTcs Apyr OT Apyra Marepuaiam, METOJaMK
HArOTOBNEHHA ¥ (PM3MYECKUM COCTOAHHEM B MOMEHT sanonuenusi. Kaxabii Tdn
pa3oBbiX OpM BBABUracT CBOM, cnienuduyeckue TpeGoBaHUA K OCHACTKE, H ITH
TpeGopanus AOKHBI GLITH Y4TEHb! B TEXHHYECKOM 3a/laHii Ha NPOEKTHPOBAHKE.

Botbop cnocoba u320moGneHUR OMIUEKU QONICEH PeNGMEHMUPOEAMBCA
CReQyroujuNd YCI08UAMU.

1. TexHONOrH4ECKHi Mpouecc JAOIKEH 06yCNOBUTE MOJYYSHUE OTIAHBKU B

COOTBETCTBMH ¢ OCHOBHBIMH TpeDOBaHUIMM:
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a) COOTBETCTBME pa3MEpPOB HEpPTeXY OTIMBKM C YHETOM JIOMYCKOB,
OrOBOPEHHBIX TEXHHYECKHMH YCNIOBHAMH;

6) Mexamuueckue CBOWCTBA, CTPYKTypa, AOMyCKaeMble HECYIICCTBCHHBLIC
nedekTs, a TakkKe  METO/Ibl KOHTPOJNS JIOJDKHBI OTBEYaTh HOPMaM,
YCTAHOBJICHHBIM JUIS IAHHOH OTJIHBKH;

B) BENHYWHBI MPUAYCKOB HAa MEXaHHYECKYIO obpaboTky JIOMKHBI
COOTBETCTBOBATH CTaHHApTaM M ObITH COracoBaHbl CO cnyxboit mexa-
Hu4eckoil 06paboTkH OTIHBOK; '

r) OTAWBKAa JOJDKHA MMETb COTJIACOBAHHBIC Ga3pl JUIS  MEXaHHYECKOH
obpaboTku; ) :

1) YMCTOTA MOBEPXHOCTH OTIMBOK JIOJDKHA COOTBETCTBOBATH TEXHHYCCKUM
TpeGoBaHHAM.

2. DBoifpaHHerii  TEXHONOrMHECKWH Mpolecc JUThA  JOJKCH OBITH

MPOU3BOAUTERBLHBIM H SIKOHOMUYECKH 11eNeCO00pasHBIM.

[lpun paspaloTke TEXHHYECKOrO 3ajaHus HA NPOEKTHPOBAHHE NUTEHHOMH
OCHACTKH HEOOXO0AMUMO peiaTh CASAYIOUIUE 3afa4in:

a) BoiGpath BUA HOpMBI; :

6) onpenenuTh cnocob U3rOTOBNEHUSA 3NEMEHTOB (OPMBI, MPHUMEHAEMOE LI

storo popMoBoyHoe 060py/10BaHKE U KOIMYECTBO OTIHBOK B dbopme;

B) OMpEC/INTH NONOKEHHE OTIMBKH B hopme 1 pasbém GopMbI;

r) OnpefenuTh KOJNMYECTBO CTEPXKHEH, MX TFEeOMETPHIO, pa3sMephl 3HAKOB

CTEepIKHel H COOTBETCTBYIOIIME 3a30pbl B (IopMe, BENHYHHbI YKIOHOB;

n) BuIGpaTh THI JATHHKOBO-ITHTAIOUICH CHCTEMBI, OTPENCIHTL PasMEphI eé

2JIEMEHTOB;

€) onpenenuTs CrieyuanbHble MEpPONPHSATHS MO YAANIEHHIO rasos, yCTaHOBKE

npuGBLIei, XOTOAMILHUKOB, PasMelIeHHIO epebeek, NPHMEHEHMIO yca-

JIOYHBIX pédep # T. 1.5

) YCTAHOBHTH BEIMMHUHY YCAJIKH OTIHBKH, @ TAKXKE BEJIMYHHBI IIPHITYCKOB HA

MexaHuuecKylo o0paboTKy, rapaHTHHHBIE H TEXHOJIOIHYECKUE NPUITYCKH.

PeuleHue 3THX 3a1a4 ONPEJENAT KONMYECTBO H THUIl OCHOBHOH M
BCHIOMOTraTeNbHOH OCHACTKH.

Jlumoé 6 coipole necuanvie HOpMbl no3eonAem NoAyHamb  OMIUGKU
npaxmuxecku Mobo  KOHGU2ypayuu u Maccbl ¢ MUHUMANLHLIMU NO CPAGHEHUIO C
Opyzumu *  cnocobamu mamepuanvnoimu  3ampamamu.  Tlpn  cepuiHOM
NPOU3BOACTBE OTJIMBOK B Chippie (OpMBI TPHMEHSIOT ABa BHJA (hOpMOBKH —
onounyto u Gesonounyio. Bezonounas (opmoska TIPH HITOTOBJICHAH MEJIKHUX H
CpefHUX OTJIMBOK HMEET HEKOTOpbie NPEHMYILECTBA [0 CPABHCHHMIO C OTIOYHOM
(HOpMOBKOIL:

— COKpalaeTcs napK orokK;

— YNpOLIAeTCs TEXHONOTHA H3rOTOBMCHHS MOJC/IBHBIX TUINT;

— obecneunBaeTcs MOOHIBHAS CMEHA TUIAT;,

—— TIOBLIILIAETCS MPOU3BOAUTENBLHOCTE;

— obnerdaercs npouecc BbIOUBKY OTIMBKH;

— OTCYTCTBYIOT 3aTPAThl Ha TPAHCHIOPTHPOBKY OTOK.,
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Hapspy ¢ 9ThM, MMEIOTCS M HEAOCTATKH 3TOrO Buna (OPMOBKH:
OrpaHH4eHHOCTH rabapuToB OTIMBAEMbIX neraneil, CHHKEHHEe PeoMETPHIECKOH 1
BECOBOIl TOYHOCTH 1O CPABHEHHIO C ONOYHOH dhopmMOBKOH.

Ecnu seibpana onounas popmosexa, HeOOXOAMMO ONPEACTHTE THII M MOIENH
(GOpMOBOYHBIX MALIMH JUIS W3TOTOBICHUS HMKHHX u Bepxuux noaypopm. Tun
dopMoBOUHOl  MAUIMHBI OKA3bIBAET BIHAHME HA TEXHOJIOTHIO HW3TOTOBJICHUSA
dopm, a TaKKe Ha KOHCTPYKIWMIO MOJE/TBLHBIX IUTUT M OTIOK.

HanbGonee NporpeccHBHBIM COCOGOM H3IOTOBIEHHA CHIPBIX NECHAHDIX dhopm
SRNsieTC MpeccoBaHMe Ha (OPMOBOYHBIX MaUIWHAX-TpEccax, IAe BENIMYHHA
JABNEHHs TPH M3TOTOBJIEHMH TONY(GOPMBI B OTOKAaX AOCTAracT 40-50 krc/em’.
[onyyenusie $opmel 00nanAOT HeoOXONHMOH H PABHOMEPHOH IMPOYHOCTHIO,

GonbIION MNOTHOCTBIO M  riajkumMu pabo4uMH  MOBEPXHOCTAMH, 4TO
crioco6CTBYET MONYUEHHIO OTIHBOK [TOBBIIEHHO TOYHOCTH C BBICOKOH YHCTOTOH
fIOBEPXHOCTEH.

Jlumsé ¢ obonouxoesie opmel, NMomydaeMble MyTEM CHEKaHHA MNECHaHO-
CMONAHBIX CMeceil Ha TOPAYMX MOZENSX MM B TOPSYMX CTEPXKHEBRIX SUIMKAX,
HaXOMUT Be Gonpllee NMPUMEHEHHE B JIUTEHHOM NPOH3BOJICTBE. Frot cnocod
NKTHS, NPAMEHSEMBIN JUIS LIMPOKOH HOMEHKIATYphl JIHTBRIX Jeraneil Manoh M
cpentieil Macchl, M3TOTOBNAEMBIX W3 PA3IMYHBIX CIJIABOB, UMEET NpeuMyllecTsa
[0 CPABHEHHMIO C JIMTBEM B ChIpbIC MNeCHaHbIe dopmst. Jluteém B 060/I0YKOBLIE
GopMbl  BO3MOXHO ~ TONyYEHHE OTIHMBOK  C NOBHIIIEHHOW  YHCTOTOH H
touHocThio pasmepoB (~0,2-0,5 MM Ha 100 MM B npemesax OAHON (OpMBI);
CHIKEHHE TPYAOEMKOCTH OOpyOHBIX M OTHEJIOYHBIX onepauuii; yMeHbIICHHE
pacxoJa pOpMOBOYHBIX CMECEH. Crioco6 oTiM4YaeT BBICOKAsA POU3BOAUTENLHOCTD.

[Iportecc nuTEA B 0DONOHUKOBEIC dopMbI  ABIACTCS  IKOHOMMYECKH
1eiecoo0pasHLIM B KPYMHOCEPUIHOM M MacCOBOM IPOHU3BOACTEE 6poH30BbLIX,
AMOMHHHEBBIX M MArHHEBBIX OTAMBOK. [IpM NMpPOM3BOJACTBE TUTAHOBBIX OTIMBOK
3TOT CIIOCOD BHIFOJIEH JIakKe B ClIy4ae MabIX CepHi.

[Ipu BBIOOpE BHAA niecyansix GopM UIS NPOU3BOJICTBA OTIIMBOK HeoOXoAuMO
y4UTHIBATE, HTO B CHIPBIX (OpMax PEKOMEHIyETCs TOTyHath YyryHHbIC H
CTaNbHBIE OTIMBKM: B YCJOBHSX MaccoBOIO NMPOU3BOACTBA BECOM IO 500 «r,
equEMuHOrO ¥ cepuiinoro Becom o 1000 kr. Orausku Becom cseiiie 1000 kr
PEKOMEHYeTCs OTIIHBATh B CYXHX dopMax, B CTEPXKHAX, KECCOHAX, NecHaHo-
LieMenTHBIX opmax 1 Jip. : :

VyuThIBast, YTO BHINOJIHEHHE KYypPCOBOrO NMpOSKTa B GonbIMHCTBE chayvaes (~
90%) cBoauTcA K pa3paboTKe TEXHOJOrHHYECKOro rpouecca U3rOTOBJIEHMS
OTAMBKY B Pa30Boii niecyaHoll  Gopme ¢ HCMONBE30BAHHEM ONOK, PEKOMEHJIyeM TpH
onpefieNeHHH XapakTtepa (TMna) NpPOM3BOACTBA, B 3aBHCKMOCTH OT Beca H
IpOrpaMMBl BEITYCKa OTIIHBOK (wT./ron), Bocnionb3oBathes Tab. 1.

B kypcosom mpoekte CTYJEHT JIOJDKEH paccmotpeth 2-3 BapHanTa
W3roToBNEHUs (GOPM, AaTh CPABHHTENBHYIO OUEHKY C TOWKHM 3peHU Ka4ecTBa
OTHMBOK M SKOHOMMYECKHX 3aTpaT W NPHHATH Haubornee ONTHMAJIBHbIH.
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TabGmuna 1

Onpencueuue Xapakrepa npon3s0/ICTBA B 3aBUCHMOCTH OT BEca U NporpaMmbl

M asana; Ozléxszonporpanua BhINYCKa mnnnox;(pn;zﬁ‘:n
Kr EeRHHYHOE cepnilioe cepuiinoe cepuiiioe MaccoBoe
20 300 300-3000 3000-35000 35000-20000 200000
20-100 150 150-2000 -2000-15000 15000-100000 | 100000
100-500 75 75-1000 1000-6000 6000-40000 40000
500-1000 50 50-600 600-3000 3000-20000 20000
1000-5000 20 20-100 100-300 300-4000 4000
5000-10000 10 10-50 50-150 150-1000 1000
10000 5 2-25 25-75 75 -

3. PazpaboTka ueprexa MOAEILHO-THTEHHLIX YKAZAHHI

Jins co3maHMst TIPOeKTa JMTEHHOH OCHACTKM HEOOXOAMMBI Cclieaylolue
JIOKYMEHThI, pa3paboTaHHble TexHonorHyeckod ciyxOGoii nureHHOro uexa
KOHCTPYKTOPaM¥ JIHTEHHOM OCHACTKM: 4ePTEX OTIMBKH, 4epTéX coOpanHOH
dopmbl B nepedens HeoOXONMMON OCHACTKH OCHOBHOH, BCIOMOTaTENbHOH,
KOHTPOJILHO-W3MEPUTENbHOMN. Bee 3TH IOKyMEHThl pa3pabarsiBaloTCs Ha OCHOBE
yepTexka MOJENbHO-TNTEHHBIX ykazauuii (MeToauku). B ueprexe MOJENBHO-
AUTEHHBIX YyKa3aHuii AOMKHO OBITE JaHO TOJNBKO MPHHUMMHANBHOE PELICHUE
TEXHONOrMYECKHX BOMPOCOB TNpOM3BOACTBAa KOHKpeTHOH otausku. Co Beeid
HeoOxoauMoii noApoGHOCTEI0 3TH BOMpPOChl NpopabaTsiBAOTCH, YTOUHMIOTC H
KOPPEKTHPYIOTCS Npu pa3paboTke YepTeka coOpaHHON HOpPMBL.

JUIsi co3jaHus uepreka MOJCHBLHO-NTUTEHHBIX YyKasahuii moxer ObiTh
ncnonb3oBaH pabounit uepTéx (ceeTokonus) Aetanu. Ha sToMm yeprexe UBETHBIMH
KapaHJalliaMi HAHOCAT Bee HeoGxoauMble 0603HaYeHus ¥ yKasaHus (UL B).

UepTéK MOICIBHO-TUTEHHBIX YKa3aHUH MOXeT ObITh BHIONHEH M B YEPHO-
GenoM M306paKeHnH Ha KasbKe MyTEM NEepeKONMMPOBaHHNS HYePTexka IUTOH IeTanH
¢ HaHeceHieM o0O3HA4YeHHH W yKa3aHMH.

[lepssiii ciocob obnanaer GonbIMMH HHPOPMALHOHHBIMU BO3MOXHOCTAMH,
HO YepTEX NPU ITOM He MOXKET ObiTh pasmHOXKeH. IlpeMMylecTBOM BTOPOro
criocoba ABAKETCA BO3MOXKHOCTH U3rOTOBICHUA KOIHH. :

OcHOBHBIMH H300paxkeHHsMH M 0003HAYEHHSMH HA YEpPTEKE MOJIENBHO-
JIUTEMHBIX YKa3aHWii ABJISIOTCS ClAeAYIOIIHE:

1. O6o3Hayenye paIbEMOB MOJIENH, OPMBI H NOJNOKEHHE OTIIMBKH B popme
npu 3anuske. Ha yeprexe 0603Ha4aloT BepX ¥ HA3 (POPMBI, HAHOCAT JIMHHU
pazséma Gopmbl ¥ Mozend. PacoHHbIE Pa3BEMbl CJIOXKHBIX OTJIHBOK
0603HAYAIOT HA MUHHMAJILHO HEOOXOJHMOM, HO JOCTaTOYHOM Iis
onpeneneHus KoHduUrypauuu passéma uucne npoekuui. Ilpn npumMeHeHHH
HepasbEMHBIX Mojeneii 0603Ha4arOT TONBKO pa3béM ~  (OpMBL. INpw
HECKOJILKHX pasbéMax mosienn u Gopmsl Heobxoaumo 0603Ha4aTh KaKAbIH
pazbéM ornaensHo. EcnM nonoxkeHuwe Bepxa M HW3a npH (OPMOBKE He
coBnajaer ¢ nonoxkedueM GOpMBI  NPH  3aJMBKE, Ha 4Yeprexe
JIOTOIHUTENIBHG 0003HAYAIOT MNOJIOKEHHE OTIHBKM Npu 3ainuBke. B He-
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KOTOpBIX CiiyYasx Juid yay4lleHHs YCNOBHH 3anoJIHEHUA HeobXxoMMO
BBOJMTH KaHTOBKY ¢(opmbl. Torna Ha HepTexe MOZICNBHO-THTEHHBIX
yKa3aHWii HAHOCAT OCh BpalCHHA ¢dopmbr ¥ oboznavaoT HeoOXOAHMBIH
yrosn noBopora. '

2. Hanecenue MNpPHIYCKOB Ha MEXaHHYECKYIO obpaborky; BCE HE
BRIMOJHAEMBIC B OTJIMBKE OTBEPCTHSA, BIAJMHBI 3a4CpPKHBAIOT, BBIIENIEHHE
NOBepXHOCTEll OTIMBKH, HA KOTOPbIC AAIOTCA rapasTHHHBIC TIPUITYCKH H
YCTaHAB/IWBAIOTCA BEMHYHHBI 3THX NPHITYCKOB.

3 OBo3HAaueHHe BCEX CTEPXKHEH M TNpHCBOCHHE MM HOMCPOR B NOpsAAKe
cbopku. Popma W pasMepbl 3HAKOB, 3a30pOB MEXJy 3HAKOBOM 4acTbiO
dopMbl ¥ 3HAKOM, IPAHHLBI CTepXHeii, MECTa UX CTBIKOBKH, CKNelky HIH
cnaiiky MoApoGHO OroBapHBAIOTCHA B HEPTENE. VKa3biBalOTCH TUIOCKOCTH
HaGMBKKM CTEpXKHEH M IUIOCKOCTH, KOTOPLIC Heobxoaumo 3auniars. Ecin
GamM3Koe pacnonoXenune n3o0OpaxeHuH Ha YepTeKe JieTany He Mo3BoNseT
OKa3LIBATh 3HAKM CTepXkHeil B Macmrtabe, TO MOXHO cAesiaTh pasphiB 3HaKa
WK ToKa3aTh ero He B MacwTabe. Heobxoaumo ykasaTh KaHajbl JUA cbopa
ra3oB W3 CTEpP)KHEH M MeCTa uX BBIBO/A.

4. UzobpaxeHue 3JICMEHTOB IUTHUKOBO-TIMTaIONIEl cucTeMbl, WX ¢opma H
pa3Mepbl Ha [oJe YepTeKa. Eciu 6anskoe pacnonokenne usodbpaxeHui na
yepTe)ke HE TO3BONAET OTO CACHATE, MOXNHO TONBLKO TOKa3aTh MecTa
compsKeHHuil nurareneid ¢ TeNoM OTIMBKH, a JIMTHUKOBYIO CHCTEMY
NPEeCTaBHTh OTACBHBIM YEPTEIKOM.

Ha ueprexe AOMKHBI ObITh M300paXeHbl XONOAMILHUKA C yKazaHueM HMX
pa3MCpoB, @ TaKXKe MECTa YCTaHOBKH xepebeex. Heobxonumo Takxke ykasarh
MecTa PacnioOKeHus MPUIHTHIX 00PasloB (npoB) Ans UCHLITaHKA Ha POYHOCTD,
MeTanorpapuyeckux, CeKTPaIbHBIX H APYTHX HCCIeIoBaHuH.

B cnyyae HeoOXOAMMOCTH Ha HEpTEKE YKA3BIBAIOT ycanounsie pébpa u
CTSKKY CO BCEMH pa3Mepamu. '

5. B ueprexxe MOACTbHO-THTEHHBLIX yKa3aHWH yCTAHABAMBAIOT BEJIHUMHY
NUTENNON YCaJikK, KOTOpYIO HeoOXOAMMO Y4HTBIBATE MPH pa3pa60TKe'
yeprexa cobpanHOH (GOpMbl M NpH H3TOTOBICHWH OCHACTKH NS JaHHOW
OTHMBKM. BenuyuHa YCaAKd 3aBHCHT HE TOJbKO OT CBOMCTB JIaHHOIO
CTiIaBa, HO ¥ OT KOH(Urypaluy Camoi OTIMBKM M OT TEMICPATYPbl bopmbI
(HanpuMep, KOKWIA), B KOTOPOH MOJyHaeTCA OTJIMBKA. Hanpumep, npu
nuThe B necyanbie GopMbl OJIOKOB LMIMH/POB H KapTCpOB aBTOMOOMJIEHBIX
nBuratesieil M3 ATIOMHHMEBOro CHJaBa, MMEIOLICIO YCalKy 1%, no
NPAKTUHECKHUM JAHHLIM 3aKIaJIBIBAIOT B YEPTEXHM yCAnKy MO JUTHHE OT/IWBKH
0,8%. Ilpn nuThe B KOKWJIB OTIHBOK moOBIX pa3MepoB HeobxoanMo
YYUTHIBATH TOJIOTPEB M COOTBETCTBEHHOE paCLUMpEHHE KOKHUJIS; HMes
ycaaky cmnmaa 1% u pasorpeB KOKHiA J0O remneparypst  300°C,
HEOGXOMMO YYHTHIBATE CyMMAapHYIO BEJTHYHHY YCa/IKHu 0,7%. B nekoTopbiX
cnyuasx, HanpuMmep, Npu JIATHE KpynHOraGapuTHBIX TOHKOCTEHHBIX
UMANMHAPHYECKMX KOPIYcOB HEO0DXOIMMO 3aKiansiBath JBE pa3HuHbIE
BeNMUMHBI ycaziku — no Beicote 0,6% 1 o ainameTpy 0,8%.



Takum  ofpazom, npu pazpaGoTke yeprexa MOAEIbHO-TNTEHHLIX yKa3aHu#
PelIalOT BCE OCHOBHBIE TEXHONOIMYECKHE BOMPOCHI MNPOW3BOACTBA OTIHBOK.
Bonpocki oopMaeHus YepTexa MOAENbHO-THTEHHBIX yKa3anui Haubonee noyHo
pPacCMOTPEHbI B  PYKOBOJAUIMX TEXHHUYECKHX MaTepHanax (P.T.M.) mno
oOpMIEHNIO uepTexell MOAENLHO-TUTEHHOH TEXHOJNOrHYeckoii  pa3paboTkH.
I[NpaBuna BeINOJAHEHHS YepTekKeil IeMEeHTOB MUTeiiHON (POPMbI HACTHYHO HAXOJAT
cBoé orpaxenne B 'OCT 3.1125-88.

3.1. Beifop nonoxeHus 1 KOJIWYeCTBa OTAUBOK B (popme

B €OoOTBETCTBHM C KOHCTPYKIMEH OTIMBKM, THIOM NPUMEHSEMOro CIulasa,
TEXHHYECKHMMH TpeOOBaHUAMM, NPEABABAAEMBIMH K OTJIHBKE, H JAPYrHMH
oco0eHHOCTSIMU, HeoOXoAUMO BHIOpPaTh ONTUMAJILHOE PACIONOXKEHHE OTIMBKH B
dopme B nepuon ee Gopmuposanus. [Ipn 3ToM HEOOXOAUMO Y4ECTh CIEAYIOLIHE
YCIIOBHS:

1. CoGmonaTs HanpasieHHOCTh 3aTBEPJAEBaHUA, @ B HEKOTOPBLIX cClydasx
OAHOBPEMEHHOCTh 3aTBEPACBaHMs PA3HbIX 110 MACCE YacTe OTIMBKH.

2. OrsercTBeHHble W paboune 4acTH OTNHBKH Pacnosiarath B HMXKHEH 4acTH
dopMbl: TipH BececTopoHHeH obpaboTke oTIMBKH Hanbosiee OTBETCTBEHHbIC
YacTH pacnonaraTe BHU3Y WIH B BEPTHKANBHOM MOJOXKEHHH.

3. IpeaycMOTpeTE W HCKIIOMATH BO3MOXHOCTE oOpazopaHust aedexToB
ycajl0o4HOr0 XapakTepa, TpellHH, 3acopoB, Opaka 1o reoMeTpuu U T. 1.

4. Obecrieyutsb NpocTOTY COOPKH CTEpKHEH H (POPMBI, HAAEHKHOCTH KpenieHus
cTepkHeil: 10 BO3MOXKHOCTH H36eratb KOHCOJBHBIX CTEpKHEH M
npuMeHeHus xepebeek: oabEMHAs CHNa NPH 3aIMBKE JI0JKHA ICHCTBOBATD
B HaNpapJIeHHHU OMOPHBIX 3HAKOB CTEPIKHEH.

Ipu pewenuy Borpoca 0 Konu4ecTse oTIMBOK B ¢popme Heobxoaumo Opath
BO BHMMaHHUE: KOHCTPYKUHIO OTAMBKM (BeC OTIHBKH, €€ NeOMEeTpUYECKHE pasme-
pbl, CTeneHb CJIOXKHOCTH), XapakTep NpPOM3BOJACTBA, THN  (OPMOBOYHOIO
ofopysoBaHus, pa3Mep OMNOK, Mokasarelb MeTauloéMKoCcTH (opMbl M
IKOHOMHMYECKYIO LeNecoodpasHOCTh NPUHATOrO peNICHH.

3.2. Buibop nosepxHocTH pazséma Monesiu 4 popmsl

[IpaBunpHOCTE BbIOOpa MOBEpXHOCTH paszbéMa (Gopmel  BIMAET Ha
KOHCTPYKLMIO Monenu u (OpMBI, MpoOLEcC YIUIOTHEHHs (OpMBI M Crocod
usrotosiienus crepxueil. [Ipu BeiGope NoBepXHOCTH pa3béma (GOpMBI H MOAEHH
HeoOXoauMO coOMI0AaTE CHEAYIOIIHE TIONOXKEHU:

1. Obecneuuts oAMHAKOBOE NOJIOXKEHHE POPMBI ITPH €€ cOOpKe U 3aHBKe.

2. CrpeMuThCS K HaMMEHbUIEMY KOJMYECTBY TMOBEPXHOCTEH pa3béma,
NMPOEKTHPOBATE 1O BO3MOXKHOCTH OJIHY MOBEPXHOCTh pasbéMa MOJENH B
dopMmbi, 4TO obsieryaer npoLecc H3roToBneHHe Gopmabl.

3. TloBeiliaTh reOMETPUYECKYI0 TOYHOCTH OTAMBKH MNYTEM COKpalleHHs
KOJIHYECTRA CTCPIKHEH, C JAPYIroH CTOPOHBI, 3aMEHNTh OTbHEMHbLIE YaCTH
MOJENH NIPOCTaHOBKOM COOTBETCTRYIOIHX CTEPXKHEH. '
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4. ObecneduTs MALIMHHBI crocob usrotonneHus Gopm, cOOpKy CTEpPXHEH H
NPOCTAaHOBKY MX B (OpMY C MOMOUIBIO CTICHHANLHBIX npucnocobneHui,
HaAEXKHbIH KOHTPONL cOOpanHOH GOPMBL.

5. CTpeMHTBCH pacnosiarath OCHOBHYIO HacTh OTJIMBKH B nxHed nonydopme,
FIOBEPXHOCTH Pa3bEMa KeNaTeNIbHO HMETH NIOCKOH.

Ipu BuiGOpe ONTHMANBLHOIO TIONOKEHHA MOBCPXHOCTH passéma GopMbl U
MOAENM HEOGXOAWMO CPaBHUTH €ro ¢ JPYTMMH BapHaHTaMH, OTMETHTE HX
NpeuMyIecTBa M HEJIOCTaTKH.

3.3. OnpeneneHue NPUITYCKOB HA MEXAHHYECKYIO obpaborky

BenuuuHa NPHIYCKOB HAa MEXaHW4ECKYIO ob6paboTKy ycTaHaBnMBaeTcis B
3aBHCHMOCTH OT KauecTBa 00paGoTKM, Kjiacca TOYHOCTH OTIHBOK, pasMepa
~ 0bpabaTsiBaeMOi TIOBEPXHOCTH, €€ MONOKEHHA OTHOCHTENLHO TIOCKOCTH pasbéMa
H MapKu CIUIaBa OTJIHBKHM M ONPENEIAETCH TI0 IF'OCT 26645-85 unu no 3aBOACKHM
u otpaciiesbiM P.T.M. (Hopmaism).

B GOMBIMIMHCTBE ClIydaeB TPHIYCKH Ha MEXaHHHECKYIO obpaborky s
YYFyHHBIX OTAHBOK COCTABJIRIOT:

IS MENKUX OTIHBOK — 2+4MM,
cpeiHux — 4+7MM,
KpYnHbIX —~18MM.

JUis cTanbHBIX OTIMBOK B, 1,5 pa3a Gonpiue, 4eM JJis "TyryHHBIX.

JlomycTUMble OTKJIOHEHHS Ha pasMep H BEC OTIIMBKM TAlOKe yCTAHABIMBAIOTCH
B 3aBUCHMOCTH OT Mapku crisiasa 1o Tem xe N'OCTam 1 P.T.M.

Jlnist METKOCEPUIHHOro MHANBHAYAILHOIO IPOH3BOCTBA OTAMBOK PH py4HOH
dopmoBke HHOTJ@ NPUMEHAIOT HAa MOJCHAX OTPHUATEILHbBIC TMPUITYCKH Ha
TonuwHy HeobpabaThiBaeMbIX HEOTBETCTBEHHBIX CTEHKAX OTINBOK.

[Mpu HeoBXOAMMOCTH JIONYCKAIOTCS TEXHONOIHUECKHE NPHITYCKH 1 HATTYCIKH €
nensio ycTpaHeHus Gpaka 1o 3acopam, YJyHUUIEHHs HanpasieHHOCTH NUTaHuA
HWKHUX YacTeH OTIUBKH U T.A.

3.4. ®opMoBouHbIe YKIoHBL ['anTenn. TeXHONIOrHyeCcKHe HalyCKu

DOpMOBOYHBIE YKIOHBI MpPEAyCMaTPHBAIOTCA HA BEPTHKAIBHBIX CTCHKAX
MOJiesiell M CTePHHEBBIX ANMKaX C UENBI obneryeHus M3BNEYCHUA CTEPXKHEH U3
CTepXHEBOro AlMKa WM Mojened w3 nonypopM, HE HAPyUIHB HENOCTHOCTH
nopepxHocTH crepxHeir u QopM. PopMOBOYHBIE YKIIOHEI periaMeHTHpYIOTCS
TOCT 3212-80(92) A% HapyKXHBIX ¥ BHYTPEHHHUX NOJIOCTEH.

DOpMOBOUYHBIE YKJIOHBI BHIMOMHAIOT HA OTIUBKE CIEAYIOUIHM obpazoM:

— Ha 0b6pabaTeIBaEMBIX TIOBEPXHOCTAX - 33 CHET YBENMUEHHA pasMepa
OTNMBKH CBEPX NPHITYCKa HA MEXaHHYECKYIO 06paboTKy;

—  Ha HeoGpabaThiBaeMBIX NMOBEPXHOCTAX, KOTOpBIC HE CONpAraroTes ¢
JPYrUMU ACTAMAMH, - 33 CHET OJHOBPEMEHHOTO YBEIMHCHMA W yMEeHbILEeHUs
HOMHMHANLHOTO pa3Mepa OTIHBKH, HAYMHAA C €€ CCPE/IHHBI
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— Ha HeoOpabaTeiBaeMbIX MOBEPXHOCTAX, KOTOPbIE CONPATalOTCA € JIpYIHMH
JMETANsAMMU, - YBENHYEHHEM HIIH YMEHBIICHHEM HOMHHAILHOIO pasMepa OTIIHBKH
HA BENIHUHUHY YKIIOHA.

Pasmepbl HOPMOBOYHBIX YKIOHOB NpHBeAEHbI B Tab. 2

C uensio obecneuenus MniaBHbLIX NepexoJOB OT OAHOH MOBEPXHOCTH CTEHKH
K APYroii BO BHYTPEHHMX W Ha HApYXHBIX YIJIaX OTJIMBOK JOMKHBI OBITH
NpelyCMOTPEHB! TAITENN. :

Hanuuue ranrteneii no3soNseT npeAoTBPaTUTE OTPLIB (POPMOBOYHOH CMECH BO
BHYTPEHHMX YI7IaX MOJENM Npu e n3piedeHnr U3 GOpMBI, CHU3UTE (YMEHBLINTE)
BEINYMHY Pa3HOCTH HaNpKeHHH, BO3HUKAIOUMX B COMPAraeMbIX CTEHKaX
OTAMBKW NpH 3aTBEPJEBAHHM M TeM CaMBIM TpeAynpeauTh obpa3oBaHue
COOTBETCTBYIONIEro (conyrcTByiomero) Opaka OTAHBOK.

Tabnuna 2
DOpMOBOYHEIC YKIIOHBI
Yron naknouna  nosepxuocrer
Bricora oopMARIOIUH y3IKHE
NOBEPXHOCTH obpazyiouumii nonocts opmst BLICTYTIbI ¥ Yrnybaenus B
Monenu, nonoctu GopMmel
H3BJIEKaeMOi U3 Merannuyeckas . Merammyeckas
dopmet h, M njacrMaccosas Acpensritag nnacTmaccosas Arpense
MOJIENTb MOAENb
MOJEIIb MOJICNb
20 1°30° 3% 3% 3°
21...50 12 1°30° 2 2°30
50...100 0°45° & B 1°30°
101...200 0°30° 0°45 045 1°
201...300 0°30° 0°30° 0°45 I
301...800 0°20° 0°30 0°30° 0"45°
801...2000 - 0°20° - 0°30
Bonee 2000 - - - il R

Benuuuna paguyca (R) ranrenu onpenensiercs U3 BuIPaKEHUs:

1, Ifath
-Lai(222), (1)

rae @ ¥ b — TONUMHBI CTEHOK OTIMBKH 00pa3yIouuX yroi.

IMonyyenHoe 3HayeHue R OKpyrnsercs JAO LEJOro 4uciaa B CTOPOHY
YBEIHYCHHSI.

Jns ycrpaHeHHs TpemuHOoOpa30oBaHUS B OTJIMBKE MpeAyCMaTpHBAIOTCH
noxusie pébpa. Pacnonoxenue u pasmMeps! NOXKHBIX pedep Ha3HAYAIOTCH UCXONA
M3 KOHCTPYKIHH OTJIUBKH, YCNOBHI (JOPMOBKH H yJaNCHUs UX NPH MEXAHHYECKOMH
obpaborke. OOBIMHO JOXKHbIe péOpa pacronaraloT Ha ropfa4yux y3nax OTIHBKH, B
yriax ¥ MecTax nepexoaa OT TOHKOH 4YacTH K Tojctoil. Pacuyér pa3mepos H
KOJIM4ECTRA NIOXKHBIX pEGep NPOH3BOAUTCS M3 YCIIOBHH NPOYHOCTH.
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3.5. PasMephl CKBO3HBIX OTBEPCTHIH odopMIISIEMBIX B IHTHE

Bo3MOMKHOCTb M3rOTOBJIEHHSA HEOONBIINX OTBEPCTHIl B JINTHE ONpPECNAETCH

MX AHAMETPOM ¥ NPOTHKEHHOCTHIO. :
MunumansHbsie auameTps! (d,) CKBO3HBIX OTBEPCTHH, BHITIOIHACMBIX JINTHEM,

npusezens! B Tabn.3.

Tabnuua 3
MunuMansHeii auameTp (d,) CKBO3HBIX OTBEPCTHII BHINOMHAEMbIX U THEM
5, MM

. n040 | 41-60 | 61-80 | 81-110 111-140 | 141-180 | 181-220 | 221-270

Jlo 60 25 30 35 40 40 40 40 40

61-90 28 32 38 44 48 50 50 50
91-130 30 36 43 50 60 65 68 68
131-170 | 32 40 48 55 65 72 80 86
171-2201 35 44 52 60 70 80 85 88
221270 | 38 48 58 68 75 85 95 105
271-330 | 41 56 60 70 80 90 102 112
331-400 | 44 60 65 75 85 98 110 120
401-500 { 48 62 70 80 90 105 115 130

Ipumeyanne. d, — AKAMETP OTBEPCTHA C y4ETOM NMPHITYCKA HA MEXAHUHECKYIO 00paboTKy, MM}
H 1 & — BHICOT2 M TONUMAA OTAUBKH COOTBETCTBEHHO, MM.

Bce oTBepcTHs MeHblIE dO BHITIOTHAIOTCS Mexanuuyeckoit 06paboTkoM.

3.6. DopMa 1 pasMepsl CTEpIKHEH H CTEPKHEBBIX 3HAKOR. CHopouHbIe 3a30pPhI
M MX Ha3HA4YeHHUE ;

COrnacHo 4eprexy OTIMBKH, [OCe BLINOMHEHUA BBIILIENPHBEAEHHBIX
yKazaHuil yCTaHABIHBAIOTCA OYCPTAHUA cTepKHEH, HX KOJIUYECTBO, dopma #
pa3sMepsl CTePXKHEBBIX 3HAKOB, BEJHIHHA c6OpOYHBIX 3a30pOB U T. A.

[Tpu KOHCTPYHPOBAHHH CTEPXKHEH HeobxoumMo obecrneiuThb:

—TOMHOCTH M TIPOCTOTY W3rOTOBJICHUs OTJIMBKH IyTCM ONTHMH3ALIMH

KONMYECTBA W FEOMETPUH CTEPIKHEH;

— MPOCTOH U IKOHOMHUYHBIH criocob U3roTOBJICHHS;

—yno6CcTBO YCTAHOBKH crepxueill B HopMy, MPOCTOTY KOHTPOIA H cOopkH
(OpMBI, YCTOHYUBOCTD CTEPXKHS B MPOHECCE 3anuBkH (GOpMBI KHAKUM
MEeTaJJIOM;

—_cBOGOMHBIH BBIBOJ FA30B W3 CTEPXKHSA, BBICOKYIO MOAATIMBOCTE, nérxoe
yaneHye CTepKHEBOH CMeCcH U3 OTJIMBKH NPH BLIOMBKE U T. 1.

— JIOCTATOMHYIO MEXaHHYECKYI0 MPOYHOCTB CTCPXKHA B npoilecce CyUKH,
TPaHCTIOPTHPOBKH, YCTaHOBKH B dopMy M 3IMBKM MeTajia, BBICOKYIO
TEPMHYECKYIO M 3PO3HLHOHHYIO CTOMUKOCTE.:

QuepraHusi CTepXHEH ONpPEJCNSIOTCA KoH(uUrypauyeii BHYTPEHHHX H
HApYKHBIX TONOCTEH M BHICTYNOB OTINMEKH. [lpu paspaboTke TEXHONOTHH
HEOGXOMMMO CTPEMHUTHCA K MHUHUMAILHOMY KONHHECTBY cTepKHEH ¢ Uenblo
[OBBILLICHHA TOYHOCTH W3rOTOBJIEHNS OTIHBKH.
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[pu MIrOTOBNEHWH HECKOJILKHX OTIMBOK B OAHON ¢opme HHOIAA
Lesecoobpa3Ho NMPOSKTHPOBATH OAMH CTEPXKEHb HA [IBE WJIM YETLIPE OTIIHBKH, YTO
ynpoiuaet cGopKy ¢opMbl H NOBLIIUAET YCTORYUBOCTH CTEPXKHA.

Crnioco6 M3roTOBNEHHS CTepXHel, B CBOIO O4Yepeib, onpeaensier BbiGOp
COCTaBa CTEPXHEBOH CMECH, YCNOBHA CYWKH, HAIMYHE KapKacoB, cnocod
BEHTWIALUK CTEPKHEH. _

Ipu Hanuyuu B (OpME HECKONBKHX CTEpikKHEH HeoGXOAUMO MPERYCMOTPeTh
BO3MOXHOCTE COOPKM WX B KOHAyKTOpe (npucnocobnenue ans cOGOpkH) H

NPOCTAHOBKY CTEPXKHEH KOMIUIEKTOM B IOJIOCTh GOPMEL.
; Pa3zmMephi ONOPHO# MOBEPXHOCTH 3HAKa CTEPXKHA ONPEAENAIOTCA MNONOKECHHEM
crepxHa B Gpopme, pazmepamu cTepikhs, GopMoi 3Haka, GH3NKO-MEXaHHIECKUMH
CBOMCTBAMH cMecH M BHJOM (opmbl (Cyxas, chipas). :

Jlna ycTpaHeHMs CMELUEeHHsi CTepXKHS Ha ero 3Hakax IpeaycMaTpUBaloTCH
duKcaTOpbl B BHE CPE30B H BHICTYNOB; (HKCATOp HE JIOMKEH OCNabnaTh 3HAK
CTEpXKHS M YBENWYMBATHL Pacxol crepiHeBod cmecu. Jlig npenynpexaeHus
MONAaZiaHMs META/Ia B 3HAKOMYIO YacTh CTEPIKHS MPEAYCMATPHBAIOTC OOKHUMHBIE
KOJIbIia B 3HaKe (GOPMEIL.

PazMmepsl 3HAKOB FOPU3OHTANBHBIX M BEPTHKANBHBIX CTEPXKHEH, BEJMYHHbI
cOOPOUHBIX 3a30POB H YKJIOHOB 3HAKOBBIX YacTeil, hopMbl pUKCATOPOB M pasMeps
obuumubix kosew npusoastes B 'OCT 3606-80(85).

3.7. TlpoekTHpOoBanMe U PacYET MMTHHKOBBIX CHCTEM

[TpoexTHpoBaHHe NUTHHKOBOM cUCTeMBbl M BbIOOp MecTa NoABojla MeTaula K
OTJIMBKE 3aBMCAT OT KOHCTPYKTHBHBIX OCOOEHHOCTeH OTJIHMBKW, BHJA CIUlaBsa,
KOJIH4eCTBa OTNHUBOK B hopMe U APYrHX (GaKTopos.

[TpaBunpHbii BEIOOP KOHCTPYKIMM M PAcHONOKEHHS JIMTHUKOBON CHCTEMbI
NOJKHB  OBECneuYnTh: CHOKOMHOE 3anojiHeHHe IoNOCTH  (GOpPMBI  JKHIAKMM
MeTa/IOM, 3a/IepPKaHde IINAKOBBIX M JAPYTHX HEMEeTAIHYECKUX BKIIOYCHHH,
YCIIOBHS HAMpaBieHHOTO (OJHOBPEMEHHOIO) 3aTBEpAEBaHUs OTJACNBHBIX YacTe
OTNMBKH M T. 1. JINTHUKOBaY cUcTEMA HE JIOJDKHA BHI3BIBATH B OTJIMBKE JIOTIONHH-
TeJNLHBIX HANPsSIKEHUH, JTOKANLHBIX MEPEerpeBoB U JIEFKO OTAENATHECH OT OTJIIMBKH
npu oOpyOke.

Pacyér 31€MEHTOB JIMTHHKOBOH CHCTEMbl OCHOBBIBAETCS HaA OMNMPEACIICHHH
ONTUMANBHOM NPOAOIDKHTENBHOCTH 3anuBku ¢Qopmel. Ilpu €€ onpeaenenuu
MONB3YIOTCA Pa3NNU4HBIMU IMIUPHYECKUMH ypaBHenusamH. bonee To4vHOe
3HAYEHUE TPOAOIKUTENBHOCTH  3aJIMBKH onpenensiercs npm  yuére
FHAPABIMYECCKUX U TETUIOBBIX YCIOBHH 3aIMBKH.

[lo onTuManbHON MNPOAOIKHTENBHOCTH 3allMBKH OIpEACNAeTCs TMonans
HAWMEHBLIEro CEYEHUS JIMTHUKOBOW CHCTeMBl. MeTtamnocTaTHyeckuil Hamop W
k03 PHUIUHEHT pacxoaa OnpejleNifeTcs B 3aBUCHMOCTH OT pa3Mepa OMoK, Hopmbi,
koHHrypauuu OTIUBKYA U IUTHHKOBOIH CHCTEMB!.

CoOTHOILIEHHE MEXAY I[UIOWANSMH CEYEHHH JJIEMEHTOB JIMTHUKOBOH
CHCTEMBI BLIOHpAETCs B 3aBUCHMOCTH OT XapakTepa JIMThsl W BUJA CIlaBa.
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B ToM cayuae, ey KaKbli NOC/EAYIOMIH 2EMEHT JIMTHUKOBOH CHCTEMBbI
uMeer GonbOIylo TUIOINAAL CEYCHHA, “eM npeabAy Ui, TO TaKas JIMTHUKOBAA
CHCTEMA HA3BIBACTCH PACULUPAIOWeil (nesanonnennotl). TIpUMEHIETCS B OCHOBHOM
TpH H3rOTORJIEHUH OTIHBOK K3 IBETHEIX CIUIABOB.

B TOM ciyuae, ecin KaXJbii NOCJIEAYIOIIMI 3EMECHT JIMTHUKOBOH CHCTEMBbI
MMeeT IUIOIANb CeYeHHS MEHBUIYIO, YeM NpeAbIIyIHH, TO TaKad JHTHHKOBAd
CHCTEMA Ha3HBAaETCA cyocaioweti (3anonnenHo). INpuMeHseTCs B OCHOBHOM U
M3rOTORIICHHS OTIIMBOK M3 YyTyHa ¥ CTAIH.

Jimna ¥ GopMa CTOsAKa OMpee/AloTCs BrIGpanHOl cxeMol 3anuBku. [liuna
¥ pasMepsl HUIAKOYJIOBUTEJIs PACCHHTLIBAIOTCS U3 YCIOBHA BCIUIBITHS HUIAKOBBIX
vacruu. Jlmmpa muTaTenedl W HX KONHYECTBO ONPEC/AIOTCS KOHCTpPYKIHMEH
OTAMBKH, MX KOJNHYECTBOM B (pOpME H KOHCTPYKIMEH LLIAKOYIOBUTCIA. Mecto
MOXBOAA METaNia B TOJOCTh (OPMbI ONPENENserTcs YCHAOBHAMY 3amONHEHHA
nocneaHed H XapaKTepoM 3aTBEp/CBAHUSA OTIHBKH. JUiuHa nuTatens He JOJDKHA
NIpeBbIATh MSTH Pa3MEpoB ero MHPHHEL. Jins TOHKOCTEHHBIX OTJIHBOK IMOJBOA
MeTania HeobX0MMO pacCpeloTOYHTE IO NEPHMETPY OTJIHBKH, npHYEM TOJIHHA
nuTatens He AomwkHa npesbimars 0,75-0,8 TONMMHEL CTEHKH OTAWBKA B MecTe
riopeozia. Ilpu 1poeKTHpOBaHHK MECT MOABOAA METaLIA HEOOXO0ANMO CTPEMHTHCH
K OJIHOBPEMEHHOMY 3alOJIHEHMIO BCEX YacTeil OT/IMBKH HA OJIHOM YPOBHE, a TAIOKe
uaberats 06pasoBaHHs «a30BBIX KAPMAHOBY NPEYCMATPUBAd JUIA ITOTO BEITIOPAI.

PaccuMTaTh NUTHHKOBYIO CHCTEMY = 9TO 3HAYHT ONPEACNdTh TUIOUIALH
ceyeHuit Beex €€ ANMeMEHTOB, YCTAaHOBHTE COOTHOIIEHHE MEIKLYy HUMH.

[Ipu pacuére pa3MepoB 3IICMEHTOB JIMTHUKOBOH CHCTEMB! HCXOIAT W3
BpEMEHH, 3a KOTOpoe fopma 10JKHA OBITh 3aMOJIHEHA PACILIaBOM.

10 BpeMs - BpeMs 3ATHBKY - HE JOJKHO OBITH JUTHTEIBHEIM, yToOBI METAI
He Hauan TBEPJCTh paHblie, ¥eM (opma OyleT 3amoiHeHa, H He NO/DKHO OBITH
CAMIUKOM KOPOTKHM, YTOOBI HE BO3HHKIIH GOMBITHE 3aBUXPEHHs N 9TOOBI
¢opma He paspyiuanack (pasMblBanach) NOA JAEHCTBHEM CHJIOBOro Hanopa
paciuiasa.

TTpOAOIDKHTENFHOCT 3aNONHEHNA (OPMBI ONPEENALTCA B 3aBUCHMOCTH OT
MACCHI OTIIHBKY H PACCYHTHIBAETCA 1O MOTYIMITHPHIECKOH dhopmyne

7., =SVG .. 2)
Ora QopMysna npHMeHAETCs IS OTJIMBOK CJIOXKHOM KoH(puUrypaumii ¢

MUHMMAIBHBIME TOJMIIMHAMH CTEHOK 6=2,5+1,5MM H BECOM /IO 450xr, tne G -
Macca OT/IHBKH C THTHUKAMH ¥ NPUOHULIMY, KT; S - KOIQOUIUNCHT, YUUTHIBAIOHIHH

KOH(QHTYPAUMIO X TONIIMHY CTeHKH OTIHBKH.

TNpeoGnanaromnias TOMUHHA CTCHKH OTIHBKH 8(mm) | 2,5+3,5 | 3,5+8,0 | 8«15

Koapdunuent S. 1,68 1,85 2.2

JlHs CpeJIHUX ¥ KPYTIHBIX OTJIHBOK Maccoi 1o 1000 xr.

1, =856 .c. (3)
Jins 9yryHHBEIX OTJIMBOK S=1,7-2,0
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Jins cranbHbix §=0,91 - 1,7

JIns aJIFOMMEHEBBIX 5=1,7-3,0
JUnst MarHueBsIX S$=23-45
Ha Mennoit ocHoBe §5=2,0-2,1

Jns otnusok maccoii ceeitue 1000kr

7. =S\2pG ,C, | =500
rjie p - nocrosHusl koahpduunent, p=0,62 (3ToT K03 GUIMEHT BIAT U3 YCIOBHA,
yto 1T JKUAKONO MeTaia 3anusaercs 3a 35 ¢.).

3 MM Jo10 11-20 21-40 41-80 u 6onee

S 1,0 1,3 1,5 1,7 s

Ilocie toro, xoraa BpeMs 3aJIMBKH T, YCTAHOBJICHO, MOXHO OnpeaciinTh

HauMEHBIEe CEeYEHHE B JIUTHHKOBOI CHCTEME.
Ha ocnose YPaBHEHHs pacxo/ia MpH UCTEYCHHH XHUIAKOCTH M3 cocyaa MOXHO
ONpeAeNIUTh MJIOIIANE NMONEPEYHOro CEHEHNUA NMUTATSIA:

J A & oM, (5)
PT,U

rAe p- IVIOTHOCTH JKUIKOrO Meransia, r/cM’; V- CKOPOCTh MCTEYEHMA MeTajula,
cMm/c, KoTOpast OnIpeAeNAeTC:

v=p-2gH,, (6)

IJie g - YCKOpEHHe CHITEI TshKecTH, M/c’; H), - FHApOCTaTHYeCKHil HANop;
1 - K03pPULHEHT PacXo/a JIUTHAKOBOM CHCTEMBI H MOJNOCTH (GOPMBEIL.

IMoxcraenss ypasaenue (6) B (5), nony4aem:

G
F, (ZF, )= : A
PLulty28H,

PacuérHo-craTryeckuii Hanop H, 3aBHCHUT OT THIIA IHTHHKOBOH CHCTEMBI
(cm. puc.9)

B0 seaedd
G2 PO
-¥- . .
\ MR
-
.
:

a) - 7 d; &
Puc.9.Cxema s onpeaenenus H , npa pasiuiHOM NOABOJIC MCTaNIA K OT/IHBKE!
a) no pasnséMy; 6) cHu3y - cuoHOM; B) CBEPXY

i

CM, 8
°C (®)

onpexnensercs no popmyne: H, =H, —
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me H, — MerauiocTaTHYecKuii Hamop, oM, p  — BLICOT2 OTJIMBKH,
pacnonaraiomascs Belie MIoCKOCTH pazbéma; C — BRICOTa OTJIHBKH.

3HAYUTENIBHO TPYAHEE OIpPeAC/IHTH xoadduumenT pacxona I, KOTOPbLIH
xapakTepusyer obiiee TIHIPaBIHYECKOE COTpOTHBIICHHE JIMTEHHOH (OpPMEL
xBwKymemycs pacnnay. [lorepn nanopa 3aBuCAT OT TpeHHus MeTajjia O CTCHKH
NUTHUKOBOM cHCTeMBI M (POpMBI, OT NMPOTHKEHHOCTH JIMTHUKOBOM CHCTEMBI M
dbopMBI, OT KONIMYECTBA H XapakTepa noBopoTos H 1.1. YeM TouHee MBI OlIpe/IC/THM
qgayenue KoaQhuuueHTa p, TeM TOYHEE PacyéT CeYeHUs JICMCHTOB JATHUKOBOH
CHCTEMEL.

Ha OCHOBAHMM MHOTOJIETHEro ONbITAa W3BECTHO, YTO JUIS TOHKOCTCHHBIX
CIOKHEIX OTMHBOK Kod(pdumuent p=0,3+0,5, i KPYIHBIX OTIHBOK C TOJCTRIMH
crenxamn pemumna p=0,7+0,8.

[locie ONpeleNieHHs IUIOMAAM HAHMEHBINEro CeYCHW: B JIATHAKOBOM
cHcTeMe, TUIONM@MM TIONEepeyHBIX CeYeHHH OCTaBIIMXCA 9NEMEHTOB HAXOMAT M3
COOTHOMEHHAHN, YCTAHOBJICHHBIX MO NPAKTHYECCKUM JAHHBIM. Hanpumep, ans
JyTryHHBIX OTJIHBOK:

JIErKUuX Fon 2 Fan : F=10: 1,05 1,1
CpeiHHX Fow i Fus: Fe™1,0: 1,1 0 1,2
KPYTIHBIX Fowe : Fun  Fe=1,0:1,2: 13 (1,4)

Jlns UBETHHIX CIUIABOB PEKOMEHIYEeTCAs MPHUMEHATDH HE3anoMHCHHYIO
(pacIMpIONTYIOCH) IMTHAKOBYIO CHCTEMY C COOTHOUICHUAMH TUTOIUEJIEHN CEYCHNS:
Feo: Fun: For=1,0:2,0:4,0(1,0:4,0: 4,0); 1,0:2,0:3,0 wm 1,0 : 3,0 : 6,0.

JUisi CTANBHBIX OTIMBOK PEKOMEHyeTcs ILIOIAnbh CEHueHHs 3NEMEHTOB
JIATHUKOBOM CHCTEMBI OTIPEICNATh U3 COOTHOMICHUA: Fiie s Fun v Fe=1,0: 11 2 12,

3.8. IlpoektHpoBanue H pacuéT JNHTHMKOBBIX CHCTEM C THTAIOUIMMH
600BIIIIKAMHA

DddexTuBEEM CNOcOOOM YCTpaHEHMA yCANOTHBIX nedexToB B HYryHHBIX
OTNMBKAX HBJISETCH TIpUMEHEHHE JIMTHHKOBBIX CHCTEM C  IHTAIOLIHMH
6o6uimKami. TTuTaiomue GoOBIIKY YCTaHABINBAIOT COOKY Yy MUTAEMOTO y311a, 1TO
obnergaer ero pacnoJiO)KeHue B dopme. Ha puc.10 nokasan npumep NpHMEHCHHSA
nuTaiomel 600bImKH. :

D PeKTHBHOCTE ACHCTBUA MUTAKOLIHX GobpilIeK OCHOBAaHA Ha ClEAYyIOUEeM:

a) KOHCTPYKIHA JIMTHMKOBOH CHCTEMBI H e& pyHKuuM OCTAOTCS OOBIMHBIMK,
nosroMy GOBBIIIKY MOXHO CHHTATh 9aCThIO OTIHBKM,
6) naTaTend, NOABOJAIHE METAII K Go0OBIIIKe, JODKHL UMETh MUHAMAJIBHOE

JOIYCTHMOE CeYEHHE;

B) mepexoiHbIH KaHaji OT GOOBIIKH K OTIHMBKE JO/KEH OBITh KODOTKHM H

MACCHBHBIM, CEYEeHHE €r0 YCTAHABIMBAIOT MO MPAKTHYCCKAM JAHHEIM,

r) BepxHss 4acTh GOGHIIKH OIDKHA PACTIONAraThCs BAILIC [THTACMOT0 y3na.
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