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COJIEPYKAHUE
[MOJCHUTEJITHAS 3AITMCKA

METOJUYECKUE YKA3AHHUA K IIPAKTUYECKOM PABOTE Nel

Pacuer aneMeHTOB pe3aHus
METOJUYECKHUE YKA3AHUA K IIPAKTUYECKOUN PABOTE Ne2

Pacu€r cocraBisromen CUIIbl PE3aHNs U MOILHOCTH pe3aHus
METOJMYECKHE YKA3AHWA K IIPAKTUYECKON PABOTE Ne3

Pacuer ckopocTu pe3aHusi pu TOKapHOH 00paboTKe
METOJNYECKUE YKA3AHUSA K TIPAKTUYECKOU PABOTE Ne4

Pacuer u TabnuuHoOE ompenieseHre pexXxuMa pe3aHus Ipyu TOUYSCHUH
METOJMYECKHE YKA3AHWA K IIPAKTHYECKON PABOTE Ne5

Pacuert u TabnuyHOE OnpeieNIeHUe peKuMa pe3aHusi pU CBEPJICHUH,

3CHKCPOBAHUM M pa3BCPTHIBAHNU.
METOJUYECKUE YKA3AHUA K TIPAKTUYECKOM PABOTE Ne6

Pacuet u TabnuyHOe onpeieieHue peKUMOB pe3anust pu hpe3epoBaHUU
METOANYECKUE YKA3AHUSA K IIPAKTUYECKOI PABOTE Ne7

Pacuer 1 TabnuuHOE ompesiesieHre pexXuMa pe3aHusi pu pe3b0OHpE3aHNH
METOJUMYECKHE YKA3AHHMA K IIPAKTHYECKON PABOTE Ne8

Pacuer n TabnuHOE ONpeesieHne peKuMa pe3anus pu 3yO0oHape3aHuu
METOANYECKUE YKA3AHUSA K TIPAKTUYECKOU PABOTE Ne9

Pacuer pexuma pezanus npu npoTsIruBaHUN
METOJUYECKUE YKA3AHUA K ITIPAKTUYECKOU PABOTE Nel0

Pacuer pexxuma pezanus npu nuii@oBaHUM

[TOACHUTEJIBHAA 3AIINCKA
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Hacrosimue meToandeckue ykazaHus MpeIHa3HaueHbl U U3YUCHUS
yueOnou auctumummabl OI1.06. «IIpormeccsr popmooOpazoBanus u
WHCTPYMEHTBD

Y COCTaBJICHBI B COOTBETCTBHUH ¢ TpeOoBaHusIMU DenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIapTa CPETHETO
npodeccuoHaIbHOTO 00pa3oBaHus 1o crenraibHoCcTH 15.02.01 MoHnTax u
TEXHUYECKask IKCILTyaTalisl IPOMBIIINIEHHOTO 000py1I0BaHuUs (II0 OTPACIISIM)..

[{enp METONUYECKHUX YKa3aHUH - IOMOYb CTYJEHTaM BBIMOJIHSATh
MpaKkTUYECKHUe paboThl, CAMOCTOSITEIHHO MOIH30BATHCS TOTOJHUTEILHON U
CIIPABOYHOM JIUTEPATYPOI, OHU MTOMOTYT CTYJIEHTaM OTBETUTH MPABUIBHO Ha
MOCTaBJICHHBIC BOTIPOCHI U 3aKPEMUTH MPUOOPETCHHBIC 3HAHUA.

JIms KaXk10M MpakTUIeCKOM paboThl OIpeAeaeHbI TeMa, 11eJIb, COJepKaHue 1
TIOPSITOK BBITIOJTHEHHUSI, YKa3aH NEpeueHb HEOOXOMMBIX CPEJICTB
MaTepHaIbHOTO 00CCIICUCHUS .

[{enbro MpakTUUECKUX PaOOT ABJISIETCS 3aKPEIUICHUE U YITyOJIeHEe 3HAaHUH,
MOJTYYCHHBIX CTYJICHTAMU ITPH TCOPETUICCKOM HU3YICHUH MaTeprala, a TakxKe
WX MPAKTHYECKOE MPUMCHCHHE.

3aBepIIaronIfM 3TaroM BBITIOJIHEHUS MPAKTUYECKOU PabOTHI SIBIISIETCS
COCTaBJICHHE OTYETA KaXKJIBIM CTYJICHTOM M €r0 3alluTa Yy Mperno/iaBaTelis.

K npaktrueckum paboTam mpeabsBIsSeTCs s TPeOOBaHU, OCHOBHBIM U3
KOTOPBIX SIBJISIETCSI OINKCAHUE BCEH MPOJIeTIaHHON paOOoThI, TO3BOJISIONIEE
CYJIUThH O TIOJYUYEHHBIX pe3yjIbTaTaX, CTENEHU BHITIOJIHCHUS 3aJaHUIN U
npo(hecCHOHANBHOM MOATOTOBKE CTYIEHTOB. TpeOoBaHUs MO COJIEPIKAHUIO
oTYeTa MPHUBEACHBI B METOANYECKUX YKA3aHUSAX, B ONMMCAHUM MPAKTHYCCKUX
paboT. B BrIBOAaxX 1O BHIIOJHEHHON pab0Te KPATKO M3JIaraloTCcsl pe3yabTaThl
paboTHI.

OTder no mpakTH4eckor padbote opopmiseTcs Ha Oymare CTaHAAPTHOTO
dopmara A4 c o0s3aTesIbHBIM O(POPMIIEHUEM OCHOBHBIX HAAMHUCEH.

Bce paboThl B KOHIIE ceMecTpa CIIMBAIOTCA B CKopocIuuBaTene. TUTyIbHbII
JIUCT SIBJISIETCSl IEPBOM cTpaHuLel 10001 paboTh

OO6pa3zer; HanucaHusl TUTYJIBHOTO JIMCTa npuBenieH B [IpunosxkeHun.

OBIIME ITPABUJIA BBITIOJITHEHUA PABOT
[lepen BbIMOTHEHUEM MPAKTUYECKON pabOTHI CTYIEHT JOJIKEH:
N3yuuTh TEOPETUYECKYIO YACTh TEMBI C MTOMOILBIO YYeOHUKA U KOHCIIEKTA.
BbInonHUT 3aaHKe 1711 CAMOCTOATENbHON pab0Thl, KOTOPHIE MPETYyCMOTPEHBI
B JIAaHHOM YaCTHU U3y4aeMOMN JUCIUTUINHBL.

[ToAroTOBUTH K BBIMOJIHEHUIO MPAKTUYECKON pabOThl Bce HEOOXOUMbIE
maTepuaibl (JucTel popmata A4, KambKyJISITOP, YEPTEXKH JeTaNIEH,
3arOoTOBOK...).

[Tocrne BBIMOMHEHUS TPAKTUIECKON PabOTHI MPOBEPUTDH PacueThl U OPOPMHUTH

OTYeT 1o pabote B cooTBeTcTBUH ¢ TpeOoBanusiMu ECKJl u MeTonnyeckumu
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yKa3aHUAMHU 10 0(OPMIICHUIO MPAKTUYECKUX PAaOOT, YTBEPKIACHHBIX
PYKOBOJICTBOM KOJUIEIKA.
Ha xaxmom nucrte paboThl 10JKEH ObITh YKa3aH mudp padoThl ClICIUATbHBIM
mpupToM B coorBeTcTBUU ¢ TpeboBanusmu ECK/I.
[1P - mpakTuyeckas pabora
[1d — abOpeBuaTypa u3y4aeMoi JUCITUTIIIAHBI
15.02.08 - mmudp crnenuanbHOCTH
XX - MOPSAAKOBBIM HOMEP PabOThI
XX - BapuaHT WM NOPSIKOBBI HOMEDP CTYJICHTA MO KypHAILY

Cnarb OTUET MPENOAABATEIIO B CPOK, KOTOPBINA MPETYCMOTPEH B
COOTBETCTBHUH C yUeOHOU MPOrpaMMOil U rpapuKoM.
[Tocne BBITONHEHMS MPAKTUYECKON padOTHI CTYJIEHT JOJKEH €€ 3al[UTUTh
YCTHO — OIPOC.

MeTtonnyeckre peKOMEHIalliy IO COCTABJIEHUIO OTYETOB MPU BBINIOJIHEHUN
MPaKTUYECKON pabOThI:

VYpaxHeHus 1 pelieHue 3a1a4 MpOBOASTCS MO MOJIYyYEHHOMY Ha JIEKIUAX
MaTepHally U CBA3aHbl C AETAIBHBIM Pa300pOM OTIEIbHBIX BOIPOCOB
JIEKIIMOHHOTO Kypca. TonbKo nocie yCBOSHHs JIEKIIMOHHOIO Marepuana, OH
OyJeT 3aKperIsAThCS Ha MPAKTUYECKUX 3aHITHIX KaK B pe3ysbTaTe 00CYKIeHUS
U aHaJIKM3a JICKIIMOHHOTO MaTepuala, TaK U C MOMOIIBIO PEIICHHS MPOOIEMHBIX
CUTYalMii, 3a1a4. [Ipu 3TUX yCIOBUSAX CTYJEHT HE TOJIBKO XOPOILIO YCBOUT
MaTrepuall, HO U HAy4YUTCS] IPUMEHATh €T0 Ha MPAKTUKE, a TAKKE MOIYYUT
JOTIOJTHUTENBHBIA CTUMYJT JIJIs1 aKTUBHOU MTPOPAOOTKH JICKITUH.

[Ipu camoCTOATENLHOM PELIEHUH 33]1a4 HY>KHO OOOCHOBBIBATH Ka)KJIbIN
3Tam peleHus, UCXOs U3 TEOPETUUECKUX MOJIOXKEHUH Kypca. Eciau cTynent
BUJIUT HECKOJIBKO MyTEH perieHus: mpoosemsl (3aa4m), TO Hy’)KHO CPaBHUTh MX
1 BBIOpaTh caMblil panmoHa bHbIN. [10os1€3H0 10 Havana BHIYUCICHUN COCTAaBUTh
KpaTKHi IJ1aH pelieHus mpooieMsl (3aaaun). Perenue npo0OieMHbIX 3a7a4 UiIu
MPUMEPOB CIEAYET U3JlaraTh NOJAPOOHO, BRIUMCIEHHUS pacnojiaraTb B CTPOroM
NOPSIJIKE, OTAEIISISI BCNOMOTaTeIbHbIE BHIYMCICHHS OT OCHOBHBIX. Perienus npu
HEOOXOMMOCTH HYKHO CONPOBOKIATh KOMMEHTAPHUIMH, CXEMaMH, YepTexKaMH
U PUCYHKAMU.

CrnenyeT MOMHUTB, YTO pellIeHUE KaxX10i y4eOHOM 3a1auu TOIKHO TOBOJUTHCS
710 OKOHYATEIBHOTO JIOTHUECKOTr0 OTBETA, KOTOPOro TpeOyeT yCIoBUE, U T10
BO3MOXKHOCTH € BbIBOJIOM. [loTy4eHHBIN OTBET ClieyeT MPOBEPUTH crioco0amu,
BBITEKAIOIIUMU U3 CYIIECTBA JaHHOU 3a1a4u. [lose3Ho Takxke pemarb
HECKOJBbKMUMH BO3MOXXHBIMU CITIOCOOAMU U CPABHUTD MOIYYEHHBIE PE3YIbTATHI.
Pemenue 3aa4 1TaHHOTO TUIA HY>KHO ITPOJOJIKATh 0 MPUOOPETEHUS TBEPABIX
HAaBBIKOB B X PEUICHUMU.

OT4eT no mpakTUYecKoi padoTe HEOOXOIMMO BBIMOJIHATH Ha JIUCTaX
dbopmara A4, c cobmoaenueM tpedoBanuii ECKJI mo odopmieHnto TeKCToBOM



nokymeHTanuu. Ha nepBom srcte paboThl JOHKEH OBITH «OOJBIION) IIITaMI, a
Ha BCEX MOCIEAYIOUX — «MAJICHbKUI mTamin B coorBeTcTBUM ¢ ECT/I.

[Ipu nocTpaHUYHON 3aMCH TEKCTA CIEYET BBIICPKUBATH MOJIS CIAEAYFOIINX
pa3mepos: nesBoe — 3,0 cm, npaBoe — 1 cM, BepxHee — 2,0 cM, HHKHee — 2,5 cMm.,
pu Habope TeKCTa UCToNb30BaTh: MpUPT — Times New Roman, nntepsain
OJIMHApHBIN, Kerab 14. OTcTyn nepBoi cTpoku ad3ara cocrapisier 1,25 cm .
Ecnu B TekcTe pabOThl UMEIOTCS IEPEUUCIICHUS, TO MEPE KAk IbIM
MEPEUUCIICHUEM CIIEAYET CTaBUTh JeUC WU CTPOUHYIO OYKBY (32
UCKIIIOUYEHUEM €, €, 3, 1, 0, Y, X, 4, III, I, b, bl, b), IOCIIE KOTOPOI CTABUTCS
cko0a. Ilepen kaxa0ii MO3UIIMEN MEPEUUCIICHUS CIIEYyET CTaBUTh Jieuc uiu
IpU HEOOXOJUMOCTH CCBUIKU B TEKCTE JIOKYMEHTA Ha OJTHO U3 MEepEUHCIICHU,
CTPOYHYIO OYKBY, [TOCJIE KOTOPOU CTaBUTCS CKOOKa. /{51 nanbHenmen
JeTaNn3aluy NePeUncIeHui He00X0IUMO UCI0JIb30BaTh apadCKue LUQPBHI,
MIOCJIE KOTOPBIX, CTABUTCS] CKOOKA, a 3aIIMCh MTPOU3BOAUTCS C a03aI[HOrO
orcryna. Kaxaplii MyHKT, HOAMYHKT U IEPEUYHCIIEHUE 3alUCBIBAIOT C a03aI[HOrO
OTCTyIa.

OrneuyaTku, OMKUCKU U rpaduuecKkue HETOYHOCTH, OOHAPYKEHHBIE B MTPOIECCce
BBINIOJIHEHUS OTYETA, JOIYCKAETCsl UCIIPABIIATH MOJYUCTKON WK
3aKpalIMBaHUEM OeJoi KpacKoi U HAaHECEHHEM Ha TOM XK€ MECTe
UCITPaBJICHHOTO TeKCTa (TpadKK) MAITMHOMUCHBIM CIIOCOOOM WJIM YEPHBIMU
YEepHUIIAMH, TACTON WM TYIIBIO PYKOIIUCHBIM CIIOCOOOM.

B Tekcre oTueTa He AOIMyCKaeTCsl IPUMEHEHHE COKpallleHni 0003HauYeHus
SAUHUIL PU3NUSCKUX BEJIUYWH, €CIIU OHM YIIOTpeOstoTcs 6e3 mudp, 3a
UCKIIFOUCHHUEM €JIMHUIL (PU3UIECKUX BEJIMYUH B TOJIOBKaX U OOKOBUKAX
TaONHILIbl, B paciiuPpoBKax OyKBEHHBIX 0003HAUEHU, BXOASIIMX B (POPMYJIIbI
U PUCYHKH.

B tekcrte oTyeta, 3a uckitoueHreM Gopmyll, TAOIUI U PUCYHKOB, HE
JIOIYCKaeTCsl IPUMEHEHHE:

d) MaTeMaTUYEeCKOro 3HaKa MHHYC (—) Mepe] OTPULIATEIbHBIMU 3HAYCHUSMU
BEJMYMH (CIEAYET MUCATh CIOBO «KMUHYC»);

b) 3mHaka «0» mas 0603HAUYEHUS TUaMeTpa (CIeIyeT MUCaTh CIOBO
«auametpy). [Ipu ykazanuu pazmepa AuaMmerpa nepes pa3MepHbIM YHUCIOM
CJIEIyeT MUCaTh 3HaK «O»;

C) 0e3 YMCIIOBBIX 3HAUCHHUU MAaTEMAaTUYECKUX 3HAKOB, HaIpuMep > (0osble), <
(MeHbl1I€e), = (paBHO), a Takke 3HAKU Ne (HoMmep), % (IIPOIEHT);

Ecnu B TekcTe oTueTa MPUBOIAT JUATIA30H YHCIIOBBIX 3HAYCHHUM KaKOW-T1M00
BEJIMYMHBI, BEIPAKEHHBIX B OJJTHOM U TOM )K€ €IMHULIE €€ UBMEPEHHUS, TO
0003HaYEHUE €AMHUIBI U3MEPEHUS YKa3bIBAETCA MOCIIE MOCIEAHET0 YUCIOBOTO
3HAYEHHUA UaIa30Ha.

[IpuBoast HanOOIbIIKE UM HAMMEHBIIIME 3HAYEHUS BEJIMYUH CIeAyeT
MIPUMEHSITH CJIOBOCOUETAHHE «JIOJDKHO OBITh HE OoJiee (HE MEHEE)».



[IpuBoAs nONMyCTHMbIE 3HAYEHHSI OTKJIIOHEHUH OT yKa3aHHBIX HOPM,
TpeOOBaHUII clieAyeT MPUMEHSThH CIIOBOCOYETAHUE «HE JOJHKHO OBITH OoJiee
(MeHee)».

YuciioBble 3HaYEHUS! BETUYUH B TEKCTE CIEIYET YKa3bIBaTh CO CTENEHBIO
TOYHOCTH, KOTOpasi HEOOX0ANMA /I OObEKTUBHOTO OTPAXKEHUS UCCIIEyEeMOTO
SBJICHHsI WK IIporecca. OKpyIJIEHHE YUCIIOBBIX 3HAYEHUI BEIIMYNH JOJDKHO
OBITh OJJMHAKOBBIM B paMKaXx Bcel padoThl, TMOO A0 NEPBOro, JUOO 10 BTOPOTrO
U T.J. JECATUYHOIO 3HAKA.

Jpo0Hble unciaa He0OX0IMMO NPUBOIUTE B BUJE ECATUUHBIX ApOOEii, 3a
VCKIIFOYEHHEM Pa3MEpPOB B JIOMMaXx.

[Ipu HEBO3MOKHOCTH BBIPA3UTh YUCIIOBOE 3HAYECHUE B BUJIE JECATUYHOU
Ipo0u, T0MyCKaeTCs 3alUChIBaTh B BUAE MPOCTOM IpoOU B OHY CTPOUKY Yepe3
KOCYIO 4epTy.

Nnmroctpauyu (pUCYHKH, IHArpaMMBbl, CXEMBbI) 3a UCKIIOUYEHUEM MILTFOCTPALIMA
MPUWIOKEHUH, CIIETyeT IPUMEHATh CKBO3HYIO HyMEpaluio apabCKuMu
uudpamu B ripeenax Bcero otuera Pucynok 1. Mmmroctpauuu, npu
HEO0OXOAMMOCTH, MOTYT UMETh HAUMEHOBAHUE U TIOSICHUTEIIbHbBIE JaHHBIE
(mogpucyHouHbli TekcT). CioBo «PHCYHOK» M €ro HauMEHOBaHUE TTOMEILAIOT
IIOCJIE MTOSICHUTEIBHBIX JAaHHBIX U PACIIONararoT OCEPEANHE CTPOKHU 0]
PUCYHKOM.

B TekcTe oTtyeTa npu cChUIKax Ha WIUTFOCTPALMIO CIEIYET MUcaTh B
COOTBETCTBHH C PUCYHKOM 1.

TaOnuipl IPUMEHSIOT JUIsl Ty4dlle HarJIsJHOCTU U YJ00CTBa CpaBHEHHUS
nokaszaresieid. TaOIuIsl 3a HCKITFOYSHUEM TaOJIUIl MPUII0KEHUH, CIeayeT
HYMEpPOBATh apaOCKUMHU LUPpaMu B npeaenax oruera Tadbnuma 1.

Tabnu1iibl, TOMKHBI UMETh HAMMEHOBAHUE C CChUIKOW Ha UCTOYHHK.

Ha3Banue TabiuLbl JOKHO OTPaXaTh €€ COJEPKaHUE, ObITh TOYHBIM,
kpatkuM. HazBanue Tabnuiibl ciaeayeT NoMelaTh Hajl Tabauuen ¢ ab3aHbIM
OTCTYIIOM Ha CJIEIYIOIIEH CTPOKE MOCIe CI0B «Tadnumna 1».

Tabnuily cienyeT pacnoiaratb HEOCPEICTBEHHO MOCJE TEKCTa, B KOTOPOM
OHA YIIOMUHAETCS BIIEPBbIE, UJIM HA CJIEAYIOLIEH CTPaHHUIIE.

B Tekcre oTueTa npu ccbuikax Ha TaOJIHILy CIEIyeT MUCaTh B COOTBETCTBHUHU C
Tabnuuen 1.

Tabnuiry ¢ 607BIINM KOJIMYECTBOM CTPOK JOMYCKAETCS IEPEHOCUTh Ha APYToi
mucT (ctpanuity). [Ipu nepenoce 4acTu TaOIUITBI HA APYTON JTUCT (CTPAHUILY )
ciioBo «Tabnuia» u HOMep ee yKa3bIBaloT OJIMH pa3 clieBa HaJl EPBOM YaCThIO
TaOJUIIBI, HAJ IPYTUMH YacTsIMH MUIIYT cIoBO «[Ipogomkenne» 1 yka3blBaroT
HOMep Tabnuibl, Hanpumep: «IIponomkenne Tadnuis». [lpu nepenoce
TaOJIMIIBI HA APYTOM JIUCT (CTPAHUILY) 3ar0JIOBOK MOMENIAIOT TOJBKO HaJl €€
nepBoii yacTeto. [Ipu nepeHoce yactu TabIUIBI HUAKHIOO FTOPU30HTAIBHYIO
4epTy, OrPaHUUYMBAIOLLYI0 TaOJIMILY, HE TPOBOJIAT.



Tabnuiry ¢ 607bIIMM KOIUYECTBOM Ipad 1erecooOpa3Ho BHIHOCUTD B
PUIOKEHUE.

CrnoBo «IIpumeyanue» cieayer neyataTh C MPONUCHON OyKBBI ¢ ab3ana
Bpa3psAJKy U HE IOTYEPKUBATD.

[Tpumeuanust IPUBOAATCS B TOM Cllydae, €CJId He0OXO UMb MTOSICHEHUS UITH
CHPaBOYHBIE IAHHBIE K COAEPKAHUIO TEKCTA, TAOIUL WX IpaduIecKoro
MaTepuana.

[Tpumeuanus cienyer noMeaTh HEMOCPEACTBEHHO MOCIIE TEKCTOBOTO,
rpauyeckoro Marepuaia Wi B TabJIUIE, K KOTOPBIM OTHOCATCS 3TH
npumeuanus. Eciau npumedanue onHo, To nocie cioa «lIpumeuanuer»
CTaBUTCS TUPE U MIPUMEUAHUE eYaTaeTCsl C MPONUCHON OyKBbI. OHO
npuMeYaHue He HyMepyroT. Heckosbko mpuMedaHuii HyMepPYyIoT 10 NOPSIKY
apabckumu 1udpamu 0e3 mpoctaBiaeHus Touku. [Ipumedyanue k Tadnuie
MOMEIIAIOT B KOHIIE TaOJIMLIBI HaJl TMHUEN, 0003HAYaIOIIEe OKOHYAHHE
TaOJIULIBI.

3arosnoBku rpad U cTpoK TabIUIBI CIEAYET MUCATh C IPONKMCHON OYKBBI B
€IMHCTBEHHOM YHCJIE, a MOJ3aroJIOBKU rpad — co CTpOYHOUM OyKBbI, €CIIH OHU
COCTABJISIFOT OJTHO MPEJI0KEHUE C 3ar0JIOBKOM, UJTU C MPONUCHON OYKBBI, €CIIH
OHM UMEIOT CaMOCTOSTEIIbHOE 3HaUeHHUE. B KOHIIE 3ar0JIOBKOB U
10/13ar0JIOBKOB TaOJIUI] TOUKU HE CTaBAT.

JlomyckaeTcsi NpUMEHSATh pa3mep Hpu@Ta B TaOIUIE MEHbIIE, YEM B TEKCTE.
3arosioBku rpad, Kak MpaBuio, 3aUCHIBAIOT NMApAJJIENIbHO CTPOKAM TaOIHIIbI.
@opMyJIbl M YPABHEHHUS CIEAYET BBIIEIATH U3 TEKCTA B OTACIIBHYIO CTPOKY.
Beiiie u HIbKe Kaxka0i (OpMyIIbl WIIM YPaBHEHUS TOJKHO OBITh OCTABJIEHO HE
MeHee 0JIHOM CBOOOIHOM cTpoku. Eciu ypaBHEHUE HE yMEIIAeTCs B OJIHY
CTPOKY, TO OHO JIOJKHO OBITh MEPEHECEHO MOCIIe 3HaKa paBeHCTBa (=) uiu
MOCJIE€ 3HAKOB IUTIOC (+), MUHYC (-), YMHOXEHHUS (X), AeNeHUS (), WIH IPYTUX
MaTEeMaTUYECKUX 3HAKOB, MPUYEM 3HAK B HaYaJle CIAEAYIOIIEH CTPOKU
MOBTOPSIOT.

[TosicHeHue 3HaYE€HU CHMBOJIOB M YUCIOBBIX KOA(D(PHUIIMEHTOB cleayeT
MPUBOAUTH HETIOCPEACTBEHHO MO (OPMYJION B TOH K€ MOCIEeI0BATENILHOCTH, B
KOTOPO¥ OHHM JIaHbI B hOpMYyII€.

dopMyJIbl ClielyeT HyMEepOBaTh B IIpejeiiax pas3jaena. B aTom ciryuae HoMep
(bopMyJIbl COCTOUT U3 HOMEpA pasjieia U MOPSAIKOBOro HoMepa (HopMyIIbl,
pazjeneHHble Toukou, Hanpumep (3.1).

CchUIKM Ha UCIIOJIb30BAHHBIE HCTOYHHMKY CJIEYET IPUBOIUTD B KBAJAPATHBIX
CKOOKax, Hampumep, [1, c.22] (rae 1- HoMep UCTOYHUKA B CTUCKE JTUTEPATYPHI,
a 22 — HOMep CTPaHHULIbl HCTOYHUKA).

B crnircke ucnonb30BaHHON JIMTEPATYPhL, KOTOPBIM MPUIAracTcs Ha OTACIBHOM
aucTe, cnenyer cHavyana yka3zaTb I'OCThl, HOpMaTUBHBIE JOKYMEHTHI C
YKa3aHHUEM JaThl UX IPUHATHA. 3aTeM B al(paBUTHOM MOpsAIKe (haMUIUU
aBTOPOB MCIIOJIb30BAaHHBIX KHUI, cTaTel. [Ipu aTOM nuiercs cHavana gpamuins

8



aBTOPA, 3aTEM MHMIIMAJIBI, HA3BAHUE KHUTH, TOPOJ, U31ATEIbCTBO, TO/,
ctpanuua. [Ipu ucnosp30BaHUM )KypHAIBHBIX WM FA3€THBIX CTATEN TAKKE
cienyet cHadana ykazath @.M.0. aBTopa, 3aTeM Ha3BaHHUE CTaThH, )KypHAI
(razery), nary.
[Tpunoxenus 0opOpMIISIOT KaK MPOIOJKEHUE OTUETA Ha MOCIEIYIOIUX €€
JIUCTaX.
B Texcre oTueTa Ha Bce MPUIIOKEHUS TOJKHBI OBITh JJaHbI CCHUIKU.
[IpunoxeHus pacnoararoT B HOPSIKE CCbIJIOK HA HUX B TEKCTE.
Kaxxioe npuinoxeHue ciaeayer HauuHaTh C HOBOW CTPaHULBI C YKa3aHUEM
CBEpPXY IOCEpeMHE cTpaHMLIbI ciloBa «[Ipuiioxxenne» u ero 0003HaYeHMSL.
[Ipuinoxenue N0HKHO UMETh 3ar0JI0BOK, KOTOPBIN 3aMCBIBAIOT CUMMETPUYHO
OTHOCUTEIBHO TEKCTa C MPOMUCHOU OYKBBI OTJIEIBHOM CTPOKOA.
[Ipunoxenus: JOIKHBI UMETh OOIILYIO C OCTAIBHOM YacThIO OTYETA CKBO3HYIO
HYMEPALMIO CTPAHMII.

OueHnka yMeHMi BBINOJHATH PacyeTHbIE 3aJaHUs (IPAKTHYECKHe

padoThI).

OmueHka «5» OTIMYHO:

B JIOTHYECKOM PaCCYy’KJICHUHU U PEIICHUH HET OMMOOK, pacueThl BHITTOJTHEHBI
MPaBUJIBHO; OTYET 0(hOPMIICH YUCTO, aKKypaTHO B IIOJTHOM 00BeMeE, ¢
BBITIOJTHEHHEM BCEX HEOOXOIUMBIX CXEM I PUCYHKOB.

Ouenka «4» Xopollo:

B JIOTHYECKOM PaCCyKJICHUHU U PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO

3a/1aua pelieHa HeBEPHO WK JOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX
OIINOOK;

oTtdeT 0(hOPMJIEH YUCTO, AKKYPATHO, HO BBITIOJIHEHBI HE BCE HEOOXOIUMBbIEC
CXEMBbI WJIH PUCYHKH .

Ouenka «3» ya0BIETBOPUTEIBHO:

B JIOTHYECKOM PaCCy’XKJICHUHU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIIeHa
CYIIIECTBEHHAs ONTMOKA B MAaTEMAaTUUECKHUX PacueTax;

oT4eT OPOPMJICHO HE aKKYPATHO U B HEMOJIHOM 00bEeMe, OTCYTCTBYIOT HYKHBIC
CXEMbI WJIH PUCYHKH.

OneHka «2» HEeyJOBIETBOPUTEIBHO:
€CTh CYIIIECTBEHHBIE OMUOKH B JIOTHUYECKOM PACCYK/ICHUU U B PEIICHUH,
HET BCEX HY>KHBIX CXE€M WJIM PUCYHKOB.

[Ipuioxenue

MunuctepcTBo 0OpazoBaHus U Hayku PO
®I'BOY BO «bpsuHckuii 'ocy1apcTBEHHBIN TEXHUYECKUI YHUBEPCUTET»
TlonuTexHuuueckuii KOJUIeIK
9
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HNucunmmmna: [Iponeccsl popmooOpa3oBaHus U HHCTPYMEHTHI

Tema: Pacuer aneMeHTOB pe3aHus

Heab padorthl: 3akpereHue 3HaHU. HayduThCst pacCUUTHIBATH 2JIEMEHTHI
pe3aHus Ipy TOUYCHUH.

MaTtepunanbHoe obecnieueHue: MeToauueckie yKa3aHus

BBenenue
K a5emeHnTaM pe3aHusi OTHOCSTCS
- 3JIEMEHTBI PEKUMA Pe3aHusl,
- 3JIEMEHTBI CPE3aeMOr0 CIIOSI.

DIEMEHTHI PEKNMA PE3AHUS
1) I'myOuna pezanus t, Mm

t=h/i,mm
rae h — mpuryck, MM
| — 9HCII0 IPOXOIOB, MM
npu o0TaunBanuu U pactaunBanuu t = (D-d)/2 mm

2) [Mogaua pesua SO, MM/00
3)CkopocTh pe3aHus — BpallleHUs 3ar0TOBKU V, M/MUH

V= 7*D*n/1000 , Mm/MuH

4) YactoTa BpallleHUs 3arOTOBKU n,MuH"

n= 1000*V/ 7*D, mun™

5) Cxopocts momaun VS, MM/MHH
VS= n* So, Mm/MuH
OCHOBHOE TEXHOJIOTHYECKOe BpeMs To:

To = (L/VS) *i, mun
riae L — qnuHa paboyero xoma, MM
L= l+y+A, MM
rae | — nuHa o6pabaTbiBacMOM MMOBEPXHOCTH, MM
Y — Bpe3aHue, MM
A - mepeber, MM

DJIEMEHTBI CPEe3aeMOro CJIOS:
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1) TommuHa cpe3aeMoro Cios a, MM:
a= So *sin@, MM

2) IllupuHa cpe3aemoro cios b, Mm:

b=t/ sinp, Mmm
3) [Inomaap cevyeHus cpe3aeMoro ciios f, MM
f=a*b=t* So, mm?

2

CHpaBO‘IHBIC JaHHBIC I pacdcTa Yy

tg30°= 0.5774 tg90°=0
tg459=1.0
tg60°=1.732 ctgo= 1/ tga
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YcaoBus 3aaa4
Hcxoanble JaHHbIE IS pacdyeTa MpuBeaeHbl B Tadnuiax.

3amaya 1. Onpeaenutb CKOPOCTh pe3aHus IPU 00TAaYNBAHUH HA TOKAPHOM
CTaHKe 3arOTOBKH IHMAaMETPOM J[= ... MM ¢ uuciIoM 060pOTOB N=... MuH

3agava 2. Ha TokapHOM cTaHKe TpeOyeTcss 00TOYUTh 3aTOTOBKY IMAMETPOM
JI=... MM co ckopocThto pe3anus U=...m/MuH. Onpe1eIuTh YUCIIo
000pOTOB MIMUHAENSA CTaHKa n=... MHH-1

3agaua3. OnpenenuTs BEIMUUHY CKOpOCTH nojadyu Us npu o0TaurMBaHUU
3aroTOBKHU Ha TOKAPHOM CTaHKE C YUCJIOM O00OpOTOB LIMUHJIEIA N=... MUH-
1, mogaya pesia 3a oIMH 00OPOT MMUHET SO= MM/00

3agaua 4. OnpenenuTs IIyOHMHY pe3anus t mpu 00TauMBaHUU HAa TOKAPHOM
CTaHKE B J[Ba [IEPEX0/1a 3arOTOBKU AuaMeTpoM [[...mM. B uepHoBOM
nepexoje 3aroToBKa o0TaunBaeTcs 10 Auamerpa [Jo=...MM, B UUCTOBOM 110
nraMmeTpa d=...MM.

3anmaga 5. OnpeaenuTh OCHOBHOE BPeMsl PH MTPOJ0ILHOM 00TauYMBaHUH HA
IPOXOJI 3arOTOBKH OT auamerpa JI=...MM 0 auaMerpa d=...MM 10 JUIhHE
I=...MM. Yncno o6oporos mmuHaens N=... mun. [Togaya pesna So=
...MM/00. O0TaunBaHNe MPOU3BOIUTCSA 32 OJUH MPOXoJ. Peselr mpoxoaHon
C IJIaBHBIM YTJIOM B IUTaHE (=...

3agauda 6. OnpenenuTe OCHOBHOE BPEMS IIPU NOAPE3KE HA TOKAPHOM CTaHKE
3a OJIMH TIPOXOJ] CIJIONTHOTO TOPIIa 3arOTOBKU AUaMeTpoMm J[=...MM.
[Tpumyck Ha 06paboTKy Ha cTOpoHy h=...MM. Uncao 000pOTOB HITTHHICIISA
n=...mMun"

[Togaua pe3na So= ...MM/00. Pesenn
C YIJIOM Q=...

3amaua 7. Onpeaenutb OCHOBHOE BPEMS IIPU OTPE3KE Ha TOKAPHOM CTAHKE
pE31I0M KOJIbITa OT 3aroTOBKH, uMetotien hopmy TpyOsl. HapyxHbii
auaMeTp 3arotoBku J[=...mMm. Baytpennuii quamerp d=...mm. Ynciao
000pOTOB NIMUHAENS N=.. . MUH .

[Togava pesna So= ...MM/00.
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Tabmuma 1

14

Ne 3amauya 1 3amaua 2 3amaua 3 3amaua 4
Bapuanta | D n D \Y n So D Do d
1 2 3 4 5 6 7 8 9 10
1 80 | 450 | 90 30 | 175 | 0.15 75 70 | 69.5
2 85 | 430 | 75 40 | 180 | 0.18 80 72 | 71.0
3 88 | 400 | 65 25 | 185 1.3 85 75 74
4 90 (380 | 100 | 35 | 125 | 0.17 | 125 | 110 | 109
5 100 | 410 | 85 20 | 150 | 0.66 | 150 | 142 | 141
6 20 [ 300 | 70 | 150 | 144 | 054 | 144 | 128 | 127
7 28 | 195 | 60 | 120 | 172 | 0.77 72 68 | 67.5
8 40 | 150 | 120 | 130 | 140 | 0.56 70 65 | 64.5
9 55 | 160 | 130 | 110 | 168 | 0.99 68 61 | 60.5
10 75 | 144 | 140 | 125 | 150 | 0.65 50 41 | 40.6
11 32 | 185 | 95 | 140 | 155 | 0.85 55 46 | 45.0
12 45 | 175 | 105 | 155 | 148 | 0.75 48 | 40.5 | 40.0
13 64 | 180 | 98 45 | 144 | 0.55 44 40 | 395
14 88 | 410 | 97 | 100 | 160 | 0.45 60 51 50
15 15 | 395 | 80 | 110 | 100 | 0.48 | 100 90 89
16 19 | 600 | 100 | 115 | 180 | 0.33 80 74 73
17 24 | 540 | 104 | 35 | 163 | 0.35 63 53 51
18 30 | 187 | 108 | 20 | 150 | 0.64 50 41 40
19 35 | 116 | 80 | 200 | 750 | 0.85 75 71 70
20 46 | 140 | 95 | 180 | 500 | 0.17 | 490 | 480 | 479
21 55 | 160 | 110 | 170 | 465 | 0.16 | 465 | 451 | 450
22 70 | 130 | 125 | 165 | 400 | 0.15 | 400 | 386 | 38.5
23 88 | 410 | 130 | 160 | 160 1.3 60 54 | 535
24 110 | 300 | 145 | 155 | 130 1.2 30 28 | 27.6
25 140 | 200 | 140 | 135 | 146 1.0 46 42 | 40.6
26 175 | 180 | 110 | 120 | 160 | 0.97 30 28 | 27.6
27 210 | 150 | 70 | 115 | 160 | 0.96 60 56 55
28 270 | 140 | 60 | 110 | 143 | 0.965 | 43 42 41
29 330 | 100 | 50 95 | 145 | 0.67 45 41 40
30 400 | 75 | 110 | 90 | 160 | 0.45 60 49 48




[Tponomxenue TaOmuiel 1

J:‘.g 3amaua 5 3amaya 6 PEI;ILTa
D d I n So 0) D h n So [0)
1112 | 13| 14 [ 15| 16 |17 |18 | 19 | 20| 21 | 22| 23
111299 | 140 [150 [ 05 | 45 [105| 3 [105| 0.11 | 45 | »x =
2190 [ 80 | 300 [175] 04 | 60 |120| 45 | 120 | 0.15 | 45 %E
375 |66 | 280 [150 [ 0.75 | 30 [134] 6 |134[ 013 | 45 | ¢ &
4|65 | 55| 260 [194| 05 | 45 |150 | 55 [ 150 | 0.14 | 45 | & S
51100 | 92 | 480 |140| 035 | 90 | 168 | 35 | 168 | 1.05 | 45 | = ©
6 | 120 | 115 | 450 | 155| 0.6 | 45 | 188 | 2.5 | 188 | 1.08 | 60
7 1130124 ] 485 [187] 05 | 60 [205| 2 |205] 1.6 | 60 | s
8 | 140 | 132 | 350 | 110 | 065 | 90 [265| 15 [235| 1.4 | 60 | £
9 [110[104 | 240 [135| 15 | 45 [ 29045 |265[ 04 | 60 | &
10 70 [ 62 | 100 | 165 | 08 | 60 [320 | 4 [295] 0.34 | 60 | s
11| 60 | 54 | 110 [178 | 04 | 30 [358 | 8 [320[0.124| 45 | £
12| 50 | 45 | 140 [260 | 1.0 | 90 [ 410 7.5 [ 358 | 0.14 | 45 | ¢
13110 | 108 | 240 [125| 15 | 45 |450| 7 |700] 0.15 | 45 | &
14| 90 | 84 | 600 | 115 | 0.75 | 60 | 500 | 6 | 160 | 0.88 | 45 | &
15| 90 | 82 | 580 | 100 | 0.18 | 90 | 22 | 0.6 | 100 | 0.08 | 45
16 | 150 | 142 | 720 [197 | 02 |60 | 21 | 05 [ 110 0.1 | 90
1780 | 73 | 280 [135] 0.28 | 30 | 38 | 0.8 [ 480 | 0.15 | 90 | 5z
18120 [ 113 190 [176] 0.35 | 90 | 68 | 0.7 [630| 02 | 90 | & &
19140 | 131 | 120 [ 187 | 048 | 45 |124 | 1 |150] 1.2 | 90 | & &
20130 | 124 | 290 | 110 | 055 | 90 | 220 | 65 | 185 | 15 | 90 | = &
21100 90 | 320 [ 140 | 06 | 45 [106] 5 |[100| 0.9 | 90
22100 | 94 | 390 [ 189 [ 0.15 [ 45 | 46 | 2 [500 | 0.17 | 45 | = »=
231140 | 132 | 540 [197 | 0.18 | 60 | 55 | 2.5 | 465 | 0.16 | 45 %E
24| 95 | 90 | 300 [200 | 023 [ 90 | 70 | 05 | 400 [ 015 | 45 | ¢ &
25[105 | 100 | 390 [ 220 | 024 | 30 | 88 | 1 |600| 013 | 45 | & S
26| 98 | 92 | 360 | 178 | 025 | 45 |110| 12 |130| 12 | 45 |F ©°
27|97 | 90 [ 400 |165] 0.28 | 45 [140| 15 | 140 1 |60 | =,
28| 80 | 72 | 190 [240| 03 [ 67 [175]| 1.8 | 130 | 097 | 60 | ¢ €
29140 | 132 | 350 | 168 [ 0.084 | 90 |210| 2 [160] 096 | 60 | & &
30| 145 | 138 | 390 | 173 | 037 | 30 |270 | 28 | 143 | 09 | 60 | E F
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Tabmnura 2

Ne BapuanTa 3anmaya 7
D,MmMm d,Mm n,00/MuH So,MmM/00
1 2 3 4 5
1 120 114 450 0,3
2 115 110 430 0,4
3 80 70 400 0,5
4 170 155 380 0,65
5 80 74 410 0,74
6 120 110 100 0,97
7 90 81 315 0,12
8 120 110 150 0,92
9 150 138 160 0,79
10 100 88 144 0,67
11 55 48 185 0,54
12 120 100 175 0,46
13 90 75 180 0,4
14 85 55 410 0,33
15 100 80 395 0,27
16 90 80 160 0,28
17 75 66 154 0,21
18 65 50 387 0,17
19 100 50 416 0,14
20 85 65 446 0,12
21 70 50 155 0,4
22 60 44 170 0,74
23 140 122 188 0,28
24 130 112 110 0,34
25 100 72 175 0,37
26 90 54 180 0,48
27 105 102 400 0,20
28 85 80 420 0,10
29 95 90 110 0,40
30 135 130 200 0,20
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METOJJUYECKHE YKA3AHMS K IIPAKTUUYECKOM PABOTE Ne2

TEMA ITPAKTUYECKOM PABOTBI:
«Pacyér coCTaBIIAONIEN CUJIBI PE3aHUs U MOIIHOCTH PE3aHus IIPU TOUCHUN

ITEJIb [TIPAKTUYECKOM PABOTHI:

W3y4IUTb METOIMKY pacyeTa COCTABIBIIOLIMX CHJT PE3aHMs1, MOLLIHOCTY HA PE3AHNS;
HAYYHTHCS TIOJTB30BATHCS CIPABOYHOM JIMTEPATYPOM;

NPUOOPECTH HABBIKW M YMEHVSI PACYETa COCTABIBIIOILIMX CHIIbI PE3aHHSL, MOLLIHOCTH PE3aHKSL.

NCIIOJIB3YEMAA JIMTEPATYPA:

1. CrpaBounyk TexHosnora-MarmHoctpouresist, B 2-x T. T.2 / Tlon pen. A.I'. Kocurosoit u
P.K. Mermepsikosa. - M:. MaumHoctpoenue, 1986 r.

2. CJI. Tvmmun, C.C. Tz, TaOnutie BO3BEICHYS B CTETICHb, 1972 1

3AZTAYA Nel

OrpenerTe CHiTy COMPOTURIICHKS PE3aHki0 P 1py 00TaurBaHNN 3arOTOBKH.
Marepuan 3arotoBkv . Pe3er1 ocHarlieH ruiacTvHoi
I'eomerpust pesnia . Pexumel pesanust

(larmb1e cmotpuTe B Tabmme 1).

3AZTAYA Ne2

OrnpenerTe MOITHOCT, 3aTpavyrBaeMyFo Ha pe3anre Np v Kpy T MOMeHT Mkp mipu
0OTa4YMBAHMH 3ar0TOBKY. (/{aHHBIE CMOTpH TE B TAOIHIIE 2).

17



Taoéanna 1 — gannele K 3agave Nel

No 3aroroska HucTpyMEHT PexxuMel pesanus
Bapu OB Marepuan VBl Pamguyc |V S t
) Martepuain npu M/MHH | MM/006 | MM
MIIa UHCTpyME
apTa | 3ATOTOBKH ra ® y )\ | BepIIuHe
3aTOTOBKHU r

1 Cranb 25 450 T15K6 60 15 0 1,0 120 0,30 2,0
2 | Cram 35 500 T15K6 45 15 0 0,5 160 0,50 2,5
3 | Crams 65 700 T5K10 45 | 10 5 1,0 130 0,60 5,0
4 Cranb 45 600 TSK10 45 15 5 05 140 0,50 4,0
5 Crans 30 550 T15K6 45 15 10 1,0 180 0,28 2,0
6 Cranb 40X 750 T30K4 60 12 0 15 210 0,20 1,5
7 Crans 50XH 700 TSK10 45 15 0 1,0 150 0,80 45
8 | Cram XBI 900 T15K6 60 | 15 | 5 1,0 164 0,60 3,0
9 Cranb 40 520 T30K4 60 12 0 2,0 215 0,20 1,5
10 Crans 65I' 650 TSK10 45 15 10 1,0 160 0,80 5,0
11 | cram 30X11 800 T15K6 60 | 10 | 0 1,0 200 0,30 2,0
12 | Crans 40X 750 TSK10 90 15 0 1,0 130 0,70 4,0
13 | Crams 20 450 P18 45 10 -5 1,0 35 0,20 1,5
14 | Crams 35 500 P6MS5 45 | 15 | -10 1,0 28 0,25 2,0
15 | Crans 40 520 T30K4 60 15 0 2,0 180 0,20 1,0
16 Craib 65 700 T5K10 45 10 5 2,0 125 0,50 3,5
17 | Crans 50 600 T15K6 45 15 0 1,0 160 0,36 2,4
18 | Crams 65T 650 T15K6 60 | 10 0 1,0 175 0,24 2,0
19 | Cram 30XH 800 T5K10 45 | 15 5 1,0 100 0,70 5,2
20 | Crams 25 450 P6M5 45 10 0 1,0 30 0,30 2,0
21 | Crams 35 800 P18 45 10 10 2,0 35 0,20 2,2
22 | Craands 600 TSK10 60 10 0 1,0 120 0,60 5,0
23 | Crans 40 580 T30K4 60 18 0 2,0 210 0,24 1,2
24 | Crams XBI' 900 T5K10 45 | 15 0 1,0 140 0,70 4,0
25 | Crams 40X 750 T15K6 60 | 15 | 0 1,0 180 0,32 2,8
26 | Crams 30XH 800 T15K6 30| 10 | 5 1,0 165 0,40, 3.2
27 | Cram 50XH 700 T5K10 45 | 15 | 0 1,0 135 0,60 4,0
28 | Cram 9XC 900 T30K4 60 | 15 | 0 2,0 125 0,20 1,0
29 | Cram 65T 650 T5K10 60 | 15 | 0 1,0 145 0,60 45
30 Crans 6XC 850 T15K6 45 15 10 1,0 170 0,50 2,5
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Tao6auna Ne2 — gaHHbIe K 3aga4e Ne2

3aroTroBka HNucTpymenT Pexxumel pezanus
Ne D Vsl Pannyc
Bapu oB Marepuan npu \Y t
) Marepuan MM S
MIIa UHCT- BEpUIN | M/M MM
apTa | 34TOTOBKH ol v by Mwm/06
3arOTOBKU pyMCHTa HE HH
r
1 Crams 40 620 70 T5K10 60 | 10 5 110 0,60 4,0
2 Crams 20 500 60 T15K6 45| 10 5 1,0 140 0,70 4,0
3 Crans 40XH 700 80 T15K6 60 | 10 -5 2,0 240 0,30 1,5
4 Crans 38XA 680 75 TSK10 45 | 15 5 1.0 120 0,61 3,0
5 C15 600 50 T15K6 45 | 10 10 50 130 0,50 3,5
6 Crans 45X 750 65 T15K6 90 | 10 0 2,0 100 0,70 3,5
7 Cranb 45XH 750 95 T30K4 45 | 10 0 2,0 200 0,15 0,80
8 Cranb 35 600 80 T15K6 60 | 15 5 2,0 170 0,21 0,75
9 Crans 30J1 500 110 | T5K10 90 | 10 0 15 140 0,47 4,0
10 | Crams 50XH 700 100 | T5K10 45| 15 0 1.0 150 0,80 4,5
11 Craub 65 700 200 | TSK10 45 | 10 5 15 140 0,30 2,0
12 | Crams 25 450 120 | T15Keé 60 | 15 0 1,0 120 0,30 2,5
13 | Crams XBI' 900 100 | T15Ké6 60 | 15 5 1,0 164 0,60 3,0
14 | Craan 65P 650 50 T5K10 45 | 10 0 1,0 90 0,40 2,0
15 | Crams 30XH 800 210 | T30K4 60 | 10 0 1,0 180 0,15 1,0
16 | Cram 9XC 900 110 | T30K4 60 | 15 0 2,0 200 0,10 0,5
17 | Crams 40 620 200 | T30K4 60 | 15 0 1,5 190 0,12 0,8
18 | Crams 38XH 680 130 | T15Ké6 90 | 15 0 1,0 120 0,20 1,8
19 | Crans 20 500 160 | T5K10 45| 15 5 1,0 100 0,60 4,0
20 | Crans 40XH 700 180 | T5K10 45 | 15 0 1,0 150 0,60 4,5
21 Crans 45X 750 140 | T5K10 45 | 15 0 1,0 120 0,70 3,8
22 | Craan50 60 100 | T15Keé 60 | 15 0 2,0 180 0,30 1,5
23 | Crams 35 600 120 | T5K10 45 | 15 0 1,0 150 0,70 4,0
24 | Crams 25 450 300 | TS5K10 45| 15 0 1,0 190 0,80 3,5
25 | Crams 45XH 750 140 | T15Ké6 60 | 15 0 15 210 0,35 2,0
26 Cranb 65 700 100 T15K6 60 | 10 0 1,0 240 0,20 1,0
27 Crans XBI' 900 200 | T30K4 90 | 10 0 1,0 250 0,15 0,5
28 Crans 30J1 500 250 | T15Ke6 45| 15 -5 15 290 0,10 0,8
29 | Cram 65T 650 150 | T5K10 45| 15 0 1,0 170 0,40 4,0
30 Cranb S0XH 700 180 T30K4 60 | 10 0 2,0 210 0,30 3,0
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BBEJIEHUE

B npaxmrdeckoit pabote HeoOX0MMO PEIIUTh J1BE 3a1aur. BapuaHT orperesnsiercsi o Homepy B
KypHasie Tpyrmbl. [ IpakTrdeckast paboTa BRIONMHSETCS Ha JIcTax (hopMara A4; OCHOBHAS
HaJIMCh HAaMEePBOM U nocneayronmx ucrax Boimomnsercs o 'OCT 2.104. IposepeHHbIe

Y 3a4TeHHbIE PAKTHYeCKHe paboThI HEOOXOMMO XPaHUTh JI0 KOHIIA CeMecTpa st (JOpMUPOBAHKST
YKypHAJIa U C/IaYM  TIepert SK3aMEHALIMOHHOM CecCrei MperiojaBaTerio.

Cuny pezanvst P B MpakTMUECKHX 1EMSIX pacKiIa IbIBAIOT Ha CIIEYOIIHE TP COCTARISIFOLLIVIE:

1. I'nmaBHast cocTaBSIOIIAs CHUTBI pe3aHus Pz - COBIIA/IACT MO HAMPABIICHHIO CO CKOPOCTBEO
TJIABHOTO JIBIDKEHHS PE3aHKS B BEPIIMHE JIC3BHS.

2. OceBasi COCTaRISIFOIIAS CIbI pe3aHust PX - ISHCTBYET MapayvieNIbHO OCH TJIABHOTO
BpAIIATEITEHOTO JBYKEHHS PE3AHMSL

3. PaamanbHasi cOCTaRISIONIASI CWIIbI pe3aHust Py - HAMPaRyeHATIO PaInyCy BpaIATEIEHOIO
JIBIDKEHIST PE3aHMS B BEPIIIMHE JIE3BUISL.

_ ,\/ 2 2 2
P=NLEB"+P +P, H.()
O6as GpopMyiia i ONpeaeIcH s COCTABISIOIUX CHIIbl PE3aHMS:

P = 10CHt¥xgTy Ky H 1 (2)

I'ne: Cp—const
X,Y,Z - mokazarenu cTerneHen

Cp,X,Y,Z, IpuHSATHI 7151 KOHKPETHBIX (PacueTHBIX) yCIIOBUM, 00pabOTKH,
IPUBEJICHBI B CIIPABOYHUKE TEXHOJIOTA - MAIIMHOCTPOUTEIIS

OTnuuure 3alaHHbIX YCIOBHUI 00pabOTKH OT pacuETHBIX KOPPEKTUPYETCS
ko3 urmentom Kp:

Kp = KMp * Kgp * Kjp * KAp * Krp; 3)
KMp - yunutsiBaeT OTaM4une MaTepralia 3arOTOBKU;
Kop , Ky, KAp, Krp — yunuThIBaeT T€OMETPUIECKHE DIIEMEHTHI pe3Iia.
dopmyna Jyisl onpeiesIeHs] MOIIIHOCTH, 3aTpaurBaeMoO Ha pe3aHue 0e3 yuera
COCTaBIAOIMMX PX, Py:

Np =(P,*V)/60* 1020

I'me: Np — MOIIHOCTB Ha pe3aHue;
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P, - rmaBHas COCTaBIAIONIAS CHIIbI PE3aHUS;
V — CKOpOCTb pe3aHusl.

Cuna P = f{; "+ B/ +P, H.(5) pesaHus:

METOINYECKHUE YKA3AHUSA

1. OHDGI[CJ'IGHI/IG IJIABHOW COCTABJISIOIICH CHJIBI PE3aHUS PZ

P, =10 Cp, * t¥* P> V" * K, , H
Cpz, Xpz, Ypz, N—[1,ctp273...274, Tabmua 22]
Kp = KMp; * Kop; * Kyp; * Kip; * Krp;

KMp; —[ 1, ctp 264, Tabnuna 9]
Kop: , Kypz , KAp; , Krp; - [1, ctp 275, Tabnuna 23]

2. OmpejencHye painalbHON COCTAaBIAIOMEN CHIIbl pe3anus Py:

Py=10 Cp* t?* P+ \nl* K, H

Cpy, Xpys Yoy, i—[1, ctp273...274, Tabmmua 22]

Kopy, Kypy , KApy , Krpy - [1, cTp 275, Tabauna 23]
Kpy = KMpy * Kepy * Kypy* KApy * Krpy

3. OmnpeneneHne 0CeBOM COCTABISIONIEN CHIIBLI pe3aHus Px:

P,=10 Cp* to * SPx V2 * K H

Cpx, Xpx» Ypx, l—[1, ctp 273...274, Tabmuua 22]

Kpx = KMpx * Kopx * Kypx™ KApx * Krpx
21



Kopx, Kypx , KApx , Krpx - [1, ctp 275, Tabnuma 23]

4. OHDCI[CJ'IGHI/Ie MOILIHOCTH 3aTpayrMBACMOM HA PE3aHUE:

( x 3amaue No2) Ny, =_P,*V  kBrT;
60 * 1020

5. Cuna COIIPOTHUBJICHUS PE3aHUIO.

D = r 2 _}2 2
( x 3amauge Nel) P Jfé + P +P, _H.(5)

6. KDVTHHII/Iﬁ MOMCHT ITpH TOYCHHUH — MOMCHT PC3aHH.

_r ., D
( x 3amaue No2) Mep=Far = xr¥mm;
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METOJIMMECKUE YKA3AHUS K IPAKTUYECKOM PABOTE Ne3
Tema: PacueT ckopocTu pe3anusi Ipu TOKapHOU oOpaboTke

[lenp paboThI: MpPHOOpETEHNE YMEHHUS U HABBIKOB IO PacyeTy ONTUMAaIbHBIX
3HA4YECHUHN CKOPOCTH PE3aHMsl, C UCII0JIB30BAHUEM CIIPABOYHOM JIMTEPATYPHI.

MatepuaibHoe obecrieueHue:
1)Metoanueckue ykazaHus
2)JIuteparypa
1. CripaBOYHHK TEXHOJOTa-MaIIMHOCTPOUTENS, T.-2/1to peaakiueit A.l.
Kocunosoii n P.K. Memepsakosa. M.: Mammnaoctpoenue, 1986 r.

[Topsinok npoBeeHus1 pabOTHI:
1)AHanu3 UCXOAHBIX JAHHBIX
2)BbiOOp pacueTHBIX MapaMeTPOB C HCIOJIH30BAHUEM CIIPABOYHOM
JUTEPaTyphbl
3)PacdeT CKOpOCTH pe3aHusl C y4E€TOM yCJIOBUI MEXaHUUYECKOW 00paboTKu

3agayva. MicxoaHble JaHHBIC TIPUBEICHBI B Ta0uIe 1.

Onpenenure 3HAYEHHE CKOPOCTH pE3aHUs TMpPU HAPYKHOM MPOJIOJIHHOM
o0TauyMBaHUU 3aroTOBKHM Ha mpoxoj. O0paboTka yepHoBas. OOpabaTbIBacMbIi
MaTepuall, COCTOSIHUE TTOBEPXHOCTH 3arOTOBKH, UHCTPYMEHTAIBHBIN MaTepual;
CEUEHUE CTEp)KHS pe3na, (opma mepeaHel MOBEPXHOCTH — A,; NeoOMeTpus
pesiia; Tmepuoj; CTOMKOCTH pesrna — T; riayOuHa pe3anus — i, momada — S —
yka3aHbl B Ta0auneNel.
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Bsenenue

['1aBHOE ABWKEHHME pPE3aHUsl MPH TOUCHHM SIBIIAETCS BpalAaTEIbHBIM.
Cosepmiaet ero 3aroroBka. O0o3Havaercs oHo — Dr,
['maBHOE ABWXKEHHE pE3aHMs MMEET HauWOOJIBIIYI0 CKOPOCTh U OINpPEAEIISIET
HanpaBlIEHUE M CKOPOCTh JedopManuii B MaTepuane Ccpe3aeMoro Cios,
HaIpaBJIEHUE CX0J1a CTPYKKH U € hopMy.
O¢dPexTUBHOCTD MW KaueCcTBO H3TOTOBJICHUSA [eTalied MallluH 3aBUCAT OT
palroHaIbHOTO TPOBEACHUS Tporecca 00paboTku pe3anuem. OpHON U3
OCHOBHBIX XapaKTEPHUCTHK IpOIECcCa PE3aHUs SBISAECTCA CKOPOCTh TJIABHOIO
newxkeHust pesanuss V. Ilpu BbiOOpe ckopocTH pe3aHus HEOO0XOAMMO
IPUHUMATh €€ ONTUMAJIBHOE 3HAYECHME, I103BOJIIOIIECE IOJYYUTh BBICOKHE
TEXHUKO — 3KOHOMHYECKHE ITOKa3aTesn (MpOU3BOAUTEIBHOCTh
MEXaHUYECKOM 00paboTKH), C Y4YyeTOM BO3MOXKHOCTh MX pealu3aluu Ha
UCIIOJIb3YEMOM OOOpY/NOBaHUHU, C YYETOM (PaKTOPOB ONTHMHU3ALNHU; T.€.
OTrpaHUYMBAIONIUX (PAKTOPOB, TAKUX KAaK TOYHOCTh M KAYECTBO 0OpabOTaHHBIX
MOBEPXHOCTEH, CBOWCTBA MAaTE€pUaOB  3arOTOBKM U HMHCTPYMEHTA,
F€OMETPUYECKHE  DJIEMEHTBl  HMHCTPYMEHTAa, COCTOSHUE IOBEPXHOCTEH
WHCTPYMEHTA M 3arOTOBKH, (DAKTUYECKUX MEPUOJIOB CTOMKOCTH MHCTPYMEHTA,
BEJIMYMHA IyOuHBI pe3anus t u nomayu S.

Tabmuua 1 — McxoaHble JaHHBIE

Ne Marepuan Marepuan t S T [Ipumeuanus
BAapHaHTa 3arOTOBKH JIE3BUSA MM MM/00 MUH

1 Crais 20 T5K10 4 0,4 45
cx=500mI]Ia Ay - mmockas

2 Crans 5 T15K6 2 0,25 60 ¢ dackoi
ox=420MmlIa

3 Cramsb 45 T30K4 1 0,2 60 3aroToBKa-
6x=600mITa ITOKOBKa 0e3

4 Cranp 60I T5K10 4 0,4 45 KOPKH
0x=900MmIIa

5 Cranb 40X T15K6 15 0,28 60 CITN]I
0x=800MmIIa JKECTKasA

6 Cranb 3 T30K4 1 0,2 45
6,=400MmITa Pabota ¢

7 Crans 40 T5K10 3,5 0,5 60 OXJTAKACHHEM
ox=600mITa

8 Crans 20 T15K6 2 0,24 45
ox=500mIIa

9 Crann 45 T30K4 15 0,22 60
ox=600mITa

10 Cranp 40X T5K10 5 0,4 45
0x=800mIIa
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Meroanueckre ykazaHus

[Ipy TOYeHHMHM  ONTHMaJbHBIE  3HAYEHUS  CKOPOCTH  PE3aHMS
PACCUMTHIBAOTCS IO SMIIUPUYECKOHN (HOopMyIIeE:

V=Cv* Kv/ (TM e t*e s ¥), M/MuH
I'me: Cv -const,
M- OTHOCUTEIIbHA CTOﬁKOCTB,

Cyym;x;y - 1ctp.269-270, tabn. 17.

Kv ~ KMV : Kuv : Knv : K(DV' K(plv' Kr\/ -

rne K - nonpapounsie xoaddrmmentsr - [1ctp. 261-263,c1p271; Tabu.
1,2,5,6,18].

Ky - Y4HTBIBaeT MaTepHal 3aroTOBKH.
Kuv-- YUYUTBHIBAET MATEpHUAT UHCTPYMEHTA.
Knv- YUYHUTBIBAET COCTOSIHUE 3arOTOBKHU

K(pv , K(plv, K- YUUTHIBAIOT TEOMETPHUIO JIE3BUSL.
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METOJUYECKHUE YKA3BAHUS K IPAKTUYECKOM PABOTE N4

Tema: Pacuet u TaOIMYHOE ONPEICICHNE PEKUMA PE3aHUS ITPU TOUCHHUHU.

Ueﬂb 3arAmuA. npuo6pemeﬁue ymeHud U HABbLIKOB HA3HAYEHUA PEINHCUMOB
Pe3anUsl UCNOTIb3OBAHUA, CNPABOYHOU umepamypbl.

1. Mamepuanvroe obecneuenue:

1) Memoouueckue yxazanus k npakmuyeckou pabome.

2) Cnpaeounas numepamypa.

2.1) Cnpasounux mexnonoca-wawunocmpoumens, mom 2, noo peo. A.I".
Kocunosou, P.K. Mewepaxosa — M.: Mawunocmpoenue. 19852.

2.2) Cnpasounuk uncmpymenmanvuyuxa noo peo. U. A. Opounapyesa,
M Mawunocmpoenue. 1987e.
Llopsodok evinonnenus pabonovl:

1. Ananu3z ucxooHwvix danuwix (ycio6us 3a0adil).

2. Bvibop cxemvl pezanus.

3. Buibop pescyujeco uncmpymenma.

4. Haznauenue pexcuma pe3aHus.

5. Onpeoenenue 0ocHO8HO20 MEXHOLOSULECKO20 BPEMEHU.

3adaua: Ha mokapHo-eunmopesnom cmarke mooeau 16K20 npouzsooumcs
YepHOB0E HAPYHCHOE MOYeHUe NOBEPXHOCMU 3A20MOBKU HA NPOX00, C
oxnadcoenuem. Cucmema C.ILU J[. - scécmras (cpeonetl scecmrocmu,).

Pazmepwt 3a2o0mosku 0o obpabomku.: Juamemp /{= ...mm; Ilocne oopabomxu:
d =..mm. [runa obpabamweisaemoi nogepxnocmu 1=..mm; mamepuan
3aeomosku...  Cocmosnue no8epxHoCmu 3a20MOBKU..., 3A20MOBKA KPEenumcsi

B yeHmpax u nampone nogookoeom. Pezey npumume ¢ meepoocniasHoll
NIACMUHOLL.

1.Hauepmumos cxemy obpabomxu.

2.Bvibpams peorcywuti uncmpymenm.

3. Ha3znayums pesscum pe3anus.

4.0npeodenumsv 0CHOBHOE MEXHOI02U1eCKoe 8PeMs.

Jlannsie k 3a0aue npuseoenvt 8 maodauye Nol
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Tabnuya Nel — ucxoouvle 0arHvie

Cocmostue Ceuenue
No nogepxnocmu I mm d, mm 1, mm pe3ya
eapuanma | Mamepuan | s500mosku B*H, mm
1 2 3 4 5 6 7
1 Cmans 5 Omanuexa c 65 59h14 100 25x25
0.=450 KOPKOI.
Mlla
2 Cmanv 15" | Ilpoxam be3 40 39h12 200 25x25
0,=600 KOpKU.
Mlla
3 Cmans 40X | Omauska 6e3 80 76h14 250 25x25
0,=600 KOPKU.
MIlla
4 Cmanw 40J1 | Omauexa c 102 98h14 150 25x25
200HB KOPKOIL
5 Cmanw 20 | IlImamnoska 28 261h12 120 20x20
o.=500MI1 be3 KopKu
a
6 Cmanw 40X | Iokoeka 6e3 64 62h12 220 20x20
0:=620MI1 KopKu
a
7 Cmans 2071 | Omauexa c 86 80h14 210 25x25
0,=500 KOpKOU
Mlla
8 Cmanv 3 | Omnuexa 6e3 90 89h12 110 25x25
0,=580 KOpKU
Mlla
9 Cmamo 45 | Ilpoxkam 6e3 103 100h14 180 25x25
0,=600 KOPKLU.
Mlla
10 Cmanw 25J1 | Omauexa c 90 84h14 160 25%x25
0,=600 KOPKOII.
Mlla

Memoouueckue yxaszanusi:

2. Buvibop cxemwl pezanus

- L

1

D

Dr
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3. Buvlbop uncmpymenma ¢ HanauHou meepOOoCHIa8HOU NAACMUHOLL.

Tun pesya - 2.2, cmp. 266. ..305,
@opma 3amouku A - 2.2, cmp. 295...298.
T'eomempus nezsusn: - 2.2, cmp. 304. (4, 7, @);

@1 -2.2, cmp. 305. 1=0.
Mamepuan nezsua - 2.1,
cmp. 116.

4. Peowcum pezanus. Anarumuyeckuil pacuem
4.1 I'nybuna pezanus 8 Mm
t=h-i mm

rJie | YUCIIO MMPOXO0B B 3aBUCUMOCTH OT yCJIOBHIA 00paboTku 1= 1

h=(D-d)/2 mm
4.2 Ilooaua pe3ya

So=St*Ks  wmm/o6

roe St - mabauynoe 3Havenue nooayu

St - 2.1, cmp. 266, 6 3a6ucumocmu om ouamempa 3a20mo6Ku

D ceuenus oeporcasku BxH (no ycnosuro), enyounwvl pezarus t.

Ks - nonpasounwiii kosghgpuyuenm, paser npoussederuio

KO3¢hhuyuenmos, npueedénHvix 8 npumedarnuu Ha cmp. 266,

cnpasounux 2.1.

Ks =1

Ilooaua Sy koppexmupyemcs no nacnopmy CMaHkd, NPUeOeHHOMY 8 KOHYe
OAHHOU MEeMOOUKU, NPUHUMAeM Oaudcatiuiee, MeHbulee 3HAYeHuUe.

4.3 Ilepuoo cmotikocmu pesya T:
npu 0OHOUHCMPYMeHMAalbHoU oopabomre T=45...60 mun.

4.4 Crxopocmw 2naenozo osudicenus pezanus V-
Cy
V= * Ky
Tm* px* S oY

e0e Cym, x, y,-2.1, cmp 269. ,,270. Ky nonpagounwiii koaghghuyuenm na

YCA08UsL 06pabomxu, pagex NPou38e0eHUI0 KO3 uyuenmos, yuumol8aouux

mamepuan 3azomoeku Kwy yenot Kev , Koy
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Kv=Kw* Kw* Knv * Kgv * Ko

e ( 750 )ﬂ
= 1 GB )

-2.1, ecmp. 261, 262,
eoe Ky - 2.1, ecmp. 262 (epynna cmanu), n- 2.1, cmp. 262 (cmenenv); Kuyu Knv
—2/1 cmp. 263; Kev u Kow— 2.1, cmp.271.

4.5 Yacmoma spawenus winunoens n:

1000 * V
n= — —, Muu
*D

N - Koppekmupyemcs no nacnopmy CMaHKa, NpUHUMaem oaudxcaiiuiee MeHvuiee
3HaueHue OetucmeumenbHol Yacmomul epaujerus N

4.6 JleiicmeumenvHras ckopocms pezanusa V-
7*D*ny
Vo= — , m/mun
1000

4.7 Cxopocms nooauu pezya Vs: Vs= Ny™> So mm / mun
4.8 nposepxa sviopannozo pexcuma pesanus (1, So, Vo, Vs) no mownocmu

CcmaHKa

Np < Nu
P z * Va
e0e N, = ————, KBr— MoImHOCTE, 3aTpainuBaeMad Ha pe3aHHe
60*102

Nuun — mownocmo wnunoens cmanxa, Ny, = N, * 1, kBm 20e N,, - mownocmo
9aeKmpoogueamens no NnACNOpmy CMaHKd.
n - K. IL./][. cmanka no nacnopmy

Ecnu nepasencmeo ne coonooaemes u N> N, mo neobxooumo cnuzumso
Dpedcumbl pe3anus, m.K. MOWHOCMU CIMAHKA HeOOCMAmMoyHO 07l padbomul HA
PACCYUMANHBIX PEIHCUMAX.

P,=10Cp*t**&*V"*K,, kl'c—rnaBHas cocTaBistonIasi CUIIbI pe3aHus
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rae Cp.x,y,n—2.1 ctp. 273 — 274.

Kp = Kwmp * Kop * Kyp™* Kip - K03 duImeHTs!, y4uTHIBaIONIINE YCIOBUS
00paboTKH.

KMpz( ) - YYUTbIBAET MaTePUMaAJ 3arOTOBKUN U €TI0 Oy

LTB
75
N - cmenens, Ha cmp. 264, cnpagoynux 2.1;

Kop » Kyp, Kip - yuuteiBaer yriel e3us pesua — 2.1, ctp 275

Urak t=.............. MM; | = e, Ny = e V= oo Ny

5. OcHosHOe mexHonocuyeckoe epem To

L
Y

5

=]

= (

.
}l,n-mH

L = l+y+A mm — onuna pabouezo xooa pesya.
y+A - epezanue u nepebee pesya.

y =t*ctgp, mm

A =1..4, mm

Tlacnopmusie oanuvie cmauxa 16K20).

1.Benuuuna nooauu 8, **/,;: 0.05; 0.06; 0.075; 0.09; 0.1; 0.125; 0.15; 0.175;
0.02; 0.25; 0.3; 0.35; 0.4; 0.5; 0.6; 0.7, 0.8; 1; 1.2; 1.4; 1.6; 2; 2.4, 2.8.
2.Benuuuna yvacmomsr epawenus wnundens N. 12.5; 16; 20; 25; 31.5; 40; 50;
63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1250; 1600.
Mowrnocmo osuecamens N,, = 10xBm

K.I1J[. n=0,75
3. Peoicum pezanus. Tabruunwviii memoo.
3.1

t=hli , mm

3.2 So = St * Ks Mm/06 - koppexmupyemcsi no nacnopmy CmaHKa.
3.3 T =30 mun
3.4 V=V,*K, mm/mun
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3.5 1000 * V

n= — —, Muu
7*D
3.6 7T*D*no
Vo= —— | m/Mmun
1000

3.7 Vs=ny™* So, mm / mun

3.8 N, =Nm*Ky, kBm

20e Nm - mabnuunoe 3navenue MOWHOCMU Pe3aHUsL 8 3A8UCUMOCTIU OM
mMamepuaina 3a20mosKu u pesya, 2youHvl pe3anus, Ouamempa 3a20mosKu,

nooaydu, ckopocmu pezanusi V.
Np < Nmn

T ettt ees e ,' Vs: ...............,' n()

4. OcnosHoe mexnonoauueckoe epems 1y
Loy
TD= {— } 1, nom

de@Humeflea}l ma@zuua 2 PeANCUMO6 pe3aAHUA U OCHOBHO2CO BPEMEHU,
onpe()eﬂeHHbzx AHATUMUYECKUM U MAOIUYHBIM MEmoOaMiL.

Tabnuya 2.

Dnemenmol So ,mm/06 Ny, . m/mun [Ny mumnt Vs, mum/mun | To ,Mun

AHanumuyeckuui
Memoo

Tabruunviit memoo
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METOJINYECKUE YKA3AHUS K MIPAKTUYECKOM PABOTE Ne5

Tema: Pacuer u TabnnuHOE ONpEEIIEHNE PEKUMA PE3AHUS IIPU CBEPJICHUH,
36HKEPOBAHUU U Pa3BEPTHIBAHHH.

Lenb 3ansTust: [IpuoOpereHre yMeHri 1 HaBbIKOB HA3HAYCHUS PEKIMOB
pe3aHusl.

MarepuanbsHoe obecrieyeHue:

1) MHCTpyKIWs K IpaKTUIECKO# padoTe.

2) CrnpaBOoYHHK TeXHOJOra-MammHoctpoutess Tom 2 / mof pen. A. I'. Kocuopoit
P.K. MemepenkoBa M: Mamunoctpoenue 1985r.

ITopsioK BBITIOJTHEHMST PAa0OTHI:

1) AHayu3 UCXOIHBIX JIAHHBIX (YCJIOBHUS 3aJ1a4H)

2) Br10op cxeMbl pe3aHust

3) BuIOOp pexyIero HHCTpPYMEHTA

4) Ha3HaueHHe PeXKMMOB PE3aHHUS

5) OrmpezerneHre OCHOBHOTO TEXHOJIOTHYECKOTO BPEMEHU

1. 3agaua. Ha ctanke monenu 2P135 cBepisiT oTBepcTHE AMAMETPOM
D=...mm; mmmHON | = ... MM; Marepuai 3aroTOBKH - ... Oz= ... MIla;

Tabmna 1 - McxomHele qaHHbIe

N BapuaHTa Marepuall 3aroTOBKH D MM | MM
1 Cranb 45 o5 =750 mlla 15 H12 60
2 Cranp 45XH 65 =780 mlla 16 H14 40
3 Crane Cm36 65 =460 mlla 18 H12 20
4 Cranb 45X o =750 Ml ]a 20 H12 30
5 Cranb 20 6s =500 mlla 10 H12 50
6 Cranb 50 65 =750 mlla 14 H12 70
7 Cranb 40 65 =800 mlla 22 H12 45
8 Cranb 651" 65 =850 mlla 17H12 55
9 Cranp C15 65 =600 mlla 19 H12 65
10 Cranp 20XH o =650 mlla 12 H12 25

2. Cxema pe3aHusi: (BBIIOJIHUTH CXEMY pPe3aHus)

3. Pexxymuii uHcTpyMeHT: CBepJio; MaTepuall pexyIien 4acTu
-2,c.115,117.
I'eomerpus ne3sud: 2¢ = 120, y=55, ©®=30, a-2, c. 151,152.
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Pa3smepsi cBepia: D-paBen muametpy orBepcetusi, Lul mo 'OCT 10903-77 - 2,
c.146... 149.

4) Pexum pezanus. AHAIUTHYECKUI pacdyeT pekuMa pe3aHusl.
41T nyOuna pe3anus t=D/2mm.
4.2I1omaqa cBepiaa S0=5,*Ks Mm/00,

rae Sy - TabauyHoe 3HaueHue - 2,c¢.277, Ks- monpaBodHbI KO3 PUITUEHT;
IpUBEAEH B IPUIOKEHUHU K Tabauie 25 -2, ¢.277. SO KOPpPEKTUPYIOT II0 IMacCIopTy
CTaHKa; IPUBEIEH B KOHIIC MHCTPYKIIUHU, IPUHUMAETCS OJIKaiiiiee MeHbIee SO

4 3Ilepuon croiikoctu cBepaa T, wwmH.,2 c.279..,. 280.

4.4CkopocCTh IJIaBHOTO JIBHKEHUS pe3aHus V.

V=(C,*D?) /(T™Sy)*K,, M/MuH
rae Cy, q,m,y -2, ¢c.278.

Kv= Knv*Kuw*KI, - monpaBounsie k03 GUIIMEHTHI ;HA 3aTOTOBKY - Ky,
uHcTpyMmeHTt - Ky; ryouny orBepctus Kl

Knv =K *(750/ 65)" - 2,¢.261,262. «Km» u «n» - 2,C. 262, Tabauia 2.
Kuw — 2, ¢.263, Tabmmma 6. Kl,_2,¢. 280, tabauma 31.

4.5 YacroTa BpailleHus CBepJa
n= (1000*V)/(x* D) mun™ .

Koppektupyercs 1mo macnoprty craHka, IpuHUMAaeTCs Orbkaiiiasi MeHbIas
JIEUCTBUTENLHAA Ny .

4.6]/leticTBUTENBHAS CKOPOCTH pe3aHus Vy:

V¢=(n*D* ng)/1000, M/mMuH.

4.7 Ckopocth nojgauu Vs:

V= Ng*So, MM/MUH.

4 8TIpoBepka pexxuMa pe3aHus Mo MOUTHOCTH MMUHESA Ny, U CUJie TToJjauu CTaHKa
Px Tax; Np<Num; PX<PX Tax
IJie MOILIIHOCTh, 3aTpaulBaeMas Hape3aHue
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Np=M, *m,/ 975, kBT.
Mkp=Cm*D9*SY *Kp, Kr'*M - KpYTAIIHA MOMCHT,

Cm, qy, - 2,c.281, tabmauma 32.
Kp=K;p=( o0& /750)" - 2, c. 264, Tabmuna 9.

Num=Nm*1. KBT - MOIIIHOCTh IIMUHAEIS IO NAaCHOPTY CTaHKA

Py - oceBas cocTaBisrOMas CUIIBI PE3AHMSL.
Px=Cp*D™*S *Kp kT C,

Co 0y - 2,c.281 Tabnmna32.
Ecnu HepaBeHCTBO HE COOIIIOAETCs, TO HEOOXOAMMO CHU3UTh PEKUMBI PE3aHUs.
5. OcHOBHOE TexHoJIorndeckoe Bpems To:

To=L/Vs ,Mmuu

xnae L=l+y+A, MM - qimuHa pabodero xoja cBepiia B ABHKeHHH mogauu D
y - Bpesanue, y=(D/2) *ctgp,mm; 115 06banbIX cBEPT ¢=120° | y=0.3D); nns
nBoitHOM 3aTouku cBépn Y=0.4D, A - mepeber. A=2Mm.

4. Tadaununbiid meToa. Peskum pezanust

41 t=D/2,Mmm

4.2 So=5:*Ks ,MM/00 - KOPPEKTUPYIOT O MACMIOPTY CTaHKA.

4.3 T, mun -2, ¢. 279,280.

4 . 4 V:VT* KV:M/MHH

4.5 n=( 1000* V)/(n*D), mun™ ,i,= ..., MHH - [10 IaCHIOPTY CTAHKA.

4.6  V=(n *D* m,)/1000,mm/MuH

4.7 V=So* 1, MM/MHH
4.8 Np<Nu
N= N *Kn, kBT
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5. OcHOBHOE TeXHOJOrm4Yeckoe Bpems To:
To=L/V; ,Mumn.

Tadauma Ne2: CpaBHEHUE pEKUMOB PE3AHUS

Beanunna

S0 . MM/06

V4 MMIH

N,,MuH

Vs, MM/MHH

Ty ,MuH

AHaTHYECKAs

Ta0muunas

ITomaunm Sp: 0.1; 0.14; 0.2; 0.28; 0.4; 0.56; 0.8; 1.12; 1.6.
Yacrora Bpamenus 1: 31.5; 45; 63; 90; 125; 180; 250; 355; 500; 710; 1000;

1400.

HaCHOpTHBIG JaHHBIC CTaHKa.

Mornocts asurareias Ny=4.5, kBr.

K.ILJI. n=0, 8

Cuna nogauu gomyctumast Py ra=1500 xr c.
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METOJUYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE N6
Tema: « Pacuér u TabnuuHOe orpeesieHre pexXKUMOB pe3aHs P (Hpe3epOBAHUID.

[esb 3aHATHA: TPUOOPECTH YMEHUSI M HABBIKY HA3HAUYEHHUS PEKUMOB PE3aHV,
WCIIOJIb30BAHUS CIIPABOYHOM JIUTEPATYPBL.

MarepuasibHOe obecrieueHue:

1. MeTtoauyeckne yKa3aHusi.

2. CrpaBo4Hast TUTEpaTypa.

2.1.CripaBOYHUK TEXHOJIOTa-MAIIUHOCTPOUTEINS, TOM 2 / O pel.
A.I''Kocunoson, P.K.Memepsikosa - M.: MammnocTtpoenue, 1986 r.
2.2.001emMaMHOCTPOUTENbHBIE HOPMATUBBI PEKUMOB pe3anus, ToMm 1, 1991r.
3. Kanbkymsarop

ITops70K BBIIIOJIHEHH S PAOOTHI:

1. AHanu3 UCXOOHBIX JaHHBIX.

2. BeiOop cxem pe3aHusl.

3. BeI00op pexyIero nHCTpyMeHTA.

4. HaszHaueHUe pe)XMMOB pe3aHusl aHAIUTUYECKUM H TaOJMYHBIM METOJAMHU U ITPOBEPKa
MX 110 MOIITHOCTH CTaHKa.

5. OrmpezerneHre OCHOBHOTO TEXHOJIOTMYECKOTO BPEMEHH.

Ucxomusie nannbie: CITN/ - xx€cTkas.

3agaya Nel. PaccunTaTh aHAIMTUYECKH PEKUM PE3aHUS IPU HUIUHIPUIECKOM
dbpe3epoBaHnH IITIOCKOCTH 3arOTOBKM HA TOPU30HTAIBHO-(DpEe3epHOM CTaHKE
Moaenu 6T82I". Jlanubie mpuBeneHBI B Ta0MHIIE 1.

3anaua Ne2. BeiOpaTh TaONIMUYHBIM METOAOM PEKUM PE3aHUSI 111 YEPHOBOTO

TOPIIEBOTO ()pe3epOBaHUS IIIOCKOCTH Ha BEPTUKAILHO-()PE3EPHOM CTAHKE MOJCIH
6T13. Jlanubie mpuBeIeHBI B TAOIHUIIC 2.
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MGTOZ[I/I‘ICCKI/IG YKa3aHUA 110 BBIITOJIHCHHIO pa6OTBI

PEILIEHUE 3AJIAYM Nel
AHAJIUTUUECKUU METOJI:

1.VcnoBue 3agaun Nel
2. BbI60p cxembI pe3aHusl.

[Ipu BBIOOpE CXEM pe3aHus YUUTHIBACTCS KOHCTPYKIMS 000PYA0BaHUS, METOT
KpEIJICHUS 3arOTOBKH, TUIl U KOHCTPYKIIUSI HHCTpyMEHTa, (hopmMooOpasyroiire

ABYKEHUs. Cxema pe3aHus = YCIOBHOE U300paXKeHHUE, ONPEEISIIONIEe B3AUMHOE
PacroJioKeHNE HHCTPYMEHTA U 3aTOTOBKH, UX 3aKpeIieHne, popMooOpa3yromnie
JBUKEHUS.

3. BbIOOp pexylIero MHCTpyMEHTA:

Tun wHCTpYMEHTA 33/1aH YCIOBHEM 33/1a4d, MaTepUall PEXKYIIUX 3yObeB BEIOUPACTCS TIO JI.
- 2.1, ctp. J1 4-118 B 3aBUCUMOCTH OT BUJIa U XapaKkTepa oOpabOTKH U MaTepuasa
00pabaTeiBaeMOii 3aroToBKH. Pazmepsl (ppe3bl BEIOMPAIOT B 3aBUCHMOCTH OT ITHPHHBI
oOpabaTbIBaeMOii MOBEPXHOCTU B 1 npumnycka Ha o0paboTKy.

14 ropuesbix gpes: = (1,1 ...1,7)*B (Mmm) — nuametp dhpe3bl 3aBUCUT OT
mupuHbl PpesepoBanus. KommuectBo 3yobeB Z = (1,6...2)* - 171 4UCTOBBIX
MeTK03yObIX (ppe3; Z=12* - s 94epHOBBIX KPYMHO3YOBIX (ppe3.

Jlns munuHapuyeckux dbpes: auamerp Gpes3sl 3aBUCUT OT TITyOMHBI pe3aHHs.
Jlns riryO6unet pezaaust t 1o S mm I = 60 — 90 m; gt t mo 8 mm JI= 90 — 100Mm; s
t no 12 mm J[ = 110 — 150 mMm; mmpuna dpesbl AoxKHA ObITh HA 5 — 15 MM OoJbIIe
MIMPUHBI 00pabaThIBAEMOM MOBEPXHOCTHU; YUCIO 3yObeB Z =M  rae m—

KO3 PUIUEHT.

Jlist xpynHO3yObIX 4epHOBBEIX Ppes M= 0,8 ...1, 05,

J11st METKO3YOBIX YMCTOBBIX hpe3 M= 0,9 ...2 , rae MeHblllee 3HaUEHHUE IS
cOopHBIX (ppe3, OombIme — TSl ETBHBIX Bpes.

4. Haznauenue pexxuma pe3aHusl.

4.1. AmanuTudeckuil MeToJ] pacuéTa pexkuma pezanus (3agayda 1).
4.1.1. T'sry6buHa pe3anus t:
t = h/i wm,
rae: h — npumyck Ha 00paboTKy B MM;
| — KoruecTBO TpoxoaoB ([l uncToBoro dpesepoBanus <1,5 mm)
4.1.2.Tlonava Ha 3y0 ¢pe3sl Sz :

- JIJIs1 4epHOBOTO (ppe3epoBaHus
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Sz = Sz *Ksz . MM/3y0
rje : Szr— TabiMYHOE 3HAYEHUE MoJ1auu, BeiOupaercs mo 1 — 2.1, ctp 283, 284, B
npuMedaHusx k Tadmunam 33,34,35.
Ksz — momnpaBounslii ko3¢ duiment, Beioupaercs mo 1 — 2.1, ctp. 283, 284, B
nmpuMedaHusax K tadiauiam 33,34,35.

- JIJIsl YCTOBOTO (hpe3epoBaHusl ONpeessieTcs nojgada Ha o00poT Gpesbl So mm/06
n—2.1, cmp. 285, mabnuya 37. U paccuumovieaemcs nooaua na 3y6 ghpesoi:

Sz =So/Z wmm/3y0.

4.1.3. Ilepuon croiikoctu dpesnl T: BeiOupaercs mo 1 — 2.1, ctp. 290, Tabdnuma 40
4.1.4. CxopocTb pe3aHus
C,* D¢

V= * Ko * KoV * Koy, mm/mun
Tm* tx* Gy *xBU* 7P

rae: X,y,m,u,p — onpenensitot o JI — 2.1, ctp. 286 — 290, Tabnuna 39.
Ko, Kiw—JI— 2.1, cmp 263, mabruywt 5,6

750 NV
Og -

K= Kp* (
Kr, ny—JI—-2.1, ctp 262, Tabnuia 2.
4.1.5. YacroTa BparmieHus MmuHaess N:
1000 * V
Nn= ——, MUH

n*D

Koppektupyercs mo macmopTy CTaHKa, IPUHUMAETCs OyKkaiiiiee 3HaueHue,
JIEUCTBUTEIBLHOE Ny

4.1.6. CxopocTtb nojiauu (MUHYTHasI M10J1a4a):
Vs=Su. =Sz *Z* n,, MM/MuH
Koppektupyercst o macnopTy, IpUHUMAETCS ONvKaifias 1eiicTBuTenbHas  Vsy.
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4.1.7. IlepecyeT neWCTBUTENILHBIX CKOPOCTH pe3aHus U Mmojayu Ha 3y0 (pesbl:

n*D™*ny
V.= , M/MHUH
1000
VS,E[
Szu=—— MM/3y0
Z™*n,

4.1.8. MomHOCTh Ha pe3aHue
P, *V,
Np= —, kBt
60*102
P, — rnmaBHas cocTaBistomas CUiIbl pe3aHus

Cp * tX * SZy * BU * Z
P, = xKwp, kI[c
Dd* nW

rae: Cp, X, y,U,q,w- JI—2.1, ctp. 291 Kyp — cTp.264
4.1.9. IIpoBepka pexxuma 1Mo J0CTaTOYHOCTH MOIIHOCTH IIMUHAEIS CTaHKa (1. ).
Nun > Npe3

Nmn =N* n. KBT.

5. OCHOBHOE TEXHOJIOTHYECKOE BPEMSI.

L
To= ——, muH.

VS@

L = I+y+A4 mm — onuna pabouezo xooa cmoina.
| — onuna obpabameisaemori nosepxnocmu .
~ = .-
Y —e6pezanue, y = [t = (1 —t),
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A —npobee, A =1 — Smm.
PEHIEHUE 3AJAYUN Ne 2

TabauuHbI METOI OOpeeICHU pexxnuMa pe3anus (3amayda 2)

1. Ycnosue 3amaum Ne2
2. Cxema pe3aHusi
3. BbIOOp MHCTpYMEHTa
4. Pexum pezanus
4.1. 'mybuna pezanus
h
t=— MM,
[
4.2. ITonaya Ha 3y0 Qpe3sl.
Sz = Sz1*Ks1* Kso* Ksz* Ksg* Kss™ Ksg , MM/3y0.
rae Szu Ks npuanmarorcs o JI — 2.2, ctp. 213,214,
4.3 CkopocCTb pe3aHus
V = V1 *Kvi*Kv2*Kvs*Kya*Kys*Kyve*Kyz, M/mun

rie Vru Ky npuaumarorcs mo JI — 2.2, crp. 217,218.

4.4. Yacrota BpamieHus ppe3n
1000 * V

n= — ———, MUH

n*D
Koppektupyercst mo nacnoprty cTaHka, IpUHUMaeTcs OfimKaniias MeHbIas Ny.
4.5. CkopocTh Iogauu

Vs =572*n; MM/MUH - KOPPEKTHUPYETCS IO MachopTy CTaHKa,

MpUHUMaeETCs Onrbkaiiinas MeHbInas Vs, (MM/MUH).
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4.6. JleiicTBuTenbHas nojavya Ha 3y0 ¢pesbl.

Sza= ,  MM/3y6
Z™*n,

4.7. MOITHOCTb Ha pE3aHUE .
Np =Nt * Ky, KBT
riae Nt - Tabnuunoe 3Hauenue JI — 2.2, ctp. 217,218.
Kn— nonpaBounsiit koagdunuent JI — 2.2, ctp. 217,218

5. HpOBCpKa JOCTAaTOYHOCTH MOIIIHOCTHU CTaHKa

Np S NI_HH
Nun = N* n, kBT.
6. OCHOBHOE TEXHOJIOTHYECKOE BpEeMsI
L l+y+4
To = *I= —— "1, MuH
Vso Vso

y=Jt=@-9 , mm

A=1—-5um
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METOJUYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE N7

TeMa: AHaIMTUYECKUN B TaOJUIHBII PacyCT pCKHUMaA PC3aHUA ITPH DCBB6OH3D633HI/II/I.

[ens: [IprobpeTeHre HAaBHIKOB U YMEHHI Ha3HAUYCHUS PEKUMOB PE3aHus,
II0JIb30BAHUE JINTEPATYPOU.
Cnucok UCToJIb30BaHHOM JTUTEPATYPHI.

1. OOuIeMaMHOCTPOUTENbHBIE HOPMATUBBI BPEMEHHU U PEXKUMOB PE3aHUS
JUIsl HOPMUPOBAHUS PaObOT, BHITIOJIHSIEMbIX Ha YHUBEPCATIbHBIX U
MHOTOIIEJIEBBIX CTAHKAX C YUCJIOBBIM MPOrPAMMHBIM YIIPABICHUEM.
Yacts |l. HopmaTussl pesxxumoB pezanus. MockBa — Oxkonomuka, 1990.

2. CnpaBouHHK TexHojora — mamuHocTpoutens. T2./Ilox pen.A.T,
Kocunosoii, P.K. MemepsikoBa. — M.: Mammnoctpoenue, 1986.

3ananue 1. Hape3aTh 4epHOBYIO, TOUHOCTHIO 7 KBaJIUTETa pe3b0y B OTBEPCTUU
B CTaJbHOU 3arotoBke. Pasmepsl npuBeneHsl B Tabnuie 1. CtaHOK TOKapHO-

BUHTOpE3HBIN Moenu 16K20. PaGoTa ¢ oxnaxaeHuem

Tabnuia 1 — cxoaHble JaHHBIE

Bapuant | Pa3smeps! pe3n0bl JlnHa pe3nObl Marepuai 3aroToBKu

MM MM TBEPAOCTH
1 M 10x1,5 14 0=620MIla
2 M 16x1,5 18 c=700MIIa
3 M 12x1,5 20 c=500MIIa
4 M 20x2,0 30 o=780MIIa
5 M 16x2,0 25 0=650MIIa
6 M 14x0,75 18 o=710MIla
7 M 20x0,75 20 o=740MlIla
8 M 24x2,0 34 0=560MIIa
9 M 24x1,5 28 o=610MIla
10 M 16x0,75 14 o=670MIla
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Beenenue.

Pe3b0a — BUHTOBAsI KaHaBKa Ha BHYTPEHHEW WJIM HapY>KHOU
UUJIMHJPUYECKON UM KOHUYECKOW MOBEPXHOCTH, XapaKTepU3yemas
pasMepaMu Hapy>KHOTO U BHYTPEHHET0 IMaMeTpa, 1mara, npoduss, Gopmoi
npoduisa. Pe3p0oBbie CONpsHKEHMS IeIIT Ha HemoABMKHBIE ( 00T — raiika) u
NOABUKHBIE ( XOJOBBIE BUHTBI, BaJIbl, MUKPOMETPUUECKHE MAPHI).

Pe3b0y nosydarot pe3anuem win aaBieHuemM. @opmooOpazoBaHue pe3bObl
MPOU3BOAUTCS (PACOHHBIM UHCTPYMEHTOM, ITPOodUiib paboyeil 4acTh KOTOPOTo
COOTBETCTBYET MPOQPUITIO PE3HOBHI.

Pe3bOoHape3Hble MHCTPYMEHTHI: PE31ibl, METYMKH, TUTAIIKU, TPEOEHKH,
pe3b00BbIe (Dpe3bl, BUXPEBBIC TOJIOBKH, pe3b00OHAPE3HBIE TOJOBKHU.

Jl1st pe3srOoHape3aHus UCTIOJIb3YIOT YHUBEPCATIbHbBIE CTAHKH ( TOKApHBIE,
CBEPJIMIIBHBIC) U CIIeIMAIN3UpOBaHHbIE ( pe3p00(]pesepHbIe, O0ITOPE3HbBIC
aBTOMATHI U JIp. )

1.1 MeToanka HA3HAYECHHUS PEKUMA PE3aAHUA TA0JMYHLIM METOJI10M IPH HAPE3AHUU
pe3b0bl METYUKOM.

1)Cxema pesanus.

b 77 As

j " Y ST AW 4 e
rﬁé

—
—

2. IToaaga mpoaoAbHas So:

So=P, mm/006 (1)

3. Cxopocts pesanus V:
V=V1Kv,m/Mun 2)

I'ae V1 — tabanmanas ckopocts pesanus B M/muH [1,c1p.136...138]
Kv — nmonrpaBounslii koaddurment

Kyv=Kvm*Kvu*Kvk 3)
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I'ae Kvm [1,ctp 143]
Kvu [1,ctp 146]
Kvx [1,ctp 149]

3. Yacrora BpallieHuA 3aTOTOBKH N:
n= (1000%V) /(IT*A), mus! )

4. Ilpumem ITO IIACIIOPTY CTAHKA OAMZKAHIIYIO, MEHBIIVIO ACHCTBHTEABHYIO YACTOTY

BpaI_HCHI/IH ng:

ng=... Mug’'

5. AeficTBUTEABHAS CKOPOCTD pe3aHua Vg:

Vg= (IT*A* ng)/1000, m/mun 5)

6. Ckopocrs nmopaun Vs:
Vs=n, *So= n, P mm/Mun (6)

/. MomHocTb 3aTpaunBaeMasi Ha pezanue Np:
Np= N1*Ky kBT (7)
['ne Nt — TabnuuHoe 3HaYeHne MorHOCTH B KBT [1,¢.136-138]
Kn— monpaBouHsbIit k03¢ dUineHTt
Kn =Knm
I'me Knm —[1,.143] (8)

9. IIpoBepka Ha MOIIIHOCThH CTAHKA
Np<Nmn 9)
10. OcHoBHOE TexHOIOTHYECKOE BpeMs To:
To=(L/Vs)+(L/Vslg), mun (10)
I'ne L — nmuHa pabodero xoaa B MM
L=l+y+A, mm
|= nuHa 0OpabaThiBaEMO MOBEPXHOCTH B MM
Y= Bpe3aHue METYNKA B MM
A = mepeber MeTYMKa B MM

y+A=(6..8)*P,Mm (11)
Vsl — ckopocTh Mofaun Mpy BHIBUHYMBAHUKM METYMKA B MM/MHH
Vsl=n;*P,Mmm/MuH (12)
I'ne n1=1,25*n, mun — npraIMaem 10 TaCIOPTY CTaHKa (13)

bamxaiimee menbIee ny; - ACHCTBUTEABHOE, PACCINTHIBAEM Vg !

Vie = 1y * P, mm/mun (14)
1.2 Meroanka pacuéra pexnuMa pe3aHus aHATUTHYECKU [IPU HAPE3AHUU PE3HOBI
MeTtuukom
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DITogaua Sp - mo ¢popmyse 1.

2)CkopocTb pe3anus V:
V=(C* AN/(T™*SY)*Kv,m/MuH (15)

I'me Cy;y;q,m, T[2,c. 296]
Ky = Kyw-Kw-Krv (16)

Ine Ku; Krv; Kw  -[2, 298]

3)YacroTa BpalieHus 3aroToBkH 1Mo Gopmyre 4.
4)/leficTBUTENIbHAS YaCTOTA BPALLIEHUSI 110 MACTIOPTY CTaHKA Mg
SJeiicTBUTENBHAS CKOPOCTH pe3anus VQ: o ¢popmyrie 5.

6) CxopocTh nojiauu 1o dopmyiie 6.

Ilposepka pexuma 1o hopmyiie 9.

8)MommHocTh pe3anus Np:
Np=(M*ng)/975,xkBm (17)

I'ne M-momeHT pe3anus B krc. M
M=C,* A%*pY*K,,Kkrc.y (18)

Ine Cy;y; q [2,C.298]
K=K, - [2.c. 298]

9)OcHoBHOE TeXHOJOrNYecKoe Bpems o gpopmysie 10.

2.1 Meronunka Ha3HAYEHUS PEKAMA PE3AHUS TAOJUYHBbIM METOJIOM MPU HAPE3AHUH
pe360bI PE3IIOM.
1)Cxema pesanus.

4

~
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a) st P <2mMm — pajuanbHOe Bpe3aHue
0) nist P > 2MM — Bpesanue 00KOBbIE, MapalIeIbHO CTOPOHE POdHIIS.

2) YUucno npoxo0B | CKIIaIbIBACTCS U3 YSPHOBBIX U YUCTOBBIX IPOXOJIOB
[1,c.101]
3) [lomaua pe3na mmo So hopmyre 1:

So =P, MMm/0T

4) CxopocTts pe3anus V no gpopmyre 2:
V=V1Kv,mM/Mun

V1 — [1,c.101]
Kv = I<-VR* Kuv (19)

Kv - [1,c.103]

Kk - [1,c.103]

5) YacToTa BpallleHUs 3aTOTOBKHU 110 Gopmyiie 4, IPUHUMAEM JICUCTBUTEIHHYIO
Ny MO MacropTy CTaHKA.

6) [elicTBUTeNbHAS CKOPOCTH pe3anus o hopmyie 5.

7) CxopocTb nojauu 1o popmyie 6

8) MomHoCTh pe3anus 1mo hopmyiie 7

I'me N [1,c.101]

Kn= Kno* Kxr (20)

T'ae Ky [1,€.103]
Kxr [1,€.103]

9) [IpoBepka o popmyie 9
10) OcHOBHOE TEXHOJIOTHUYECKOE BpEeMs

To=(L/Vs)*i,mun (21)
['me L=I+l; ,mMm (22)
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l1=(6...8)*P MM — Bpe3anue u nepeder pesna (23)
2.2 Metoauka pacuéTa pexuma pe3aHus aHATUTHYSCKH MPU Hape3aHUH
pe3bOBI pe3IoM.

1)Yucno npoxonoB i [2,¢.294]
2)ITonayva o popmyse 1.

3)Cxkopocts pezanus Vi V=(Cy*1¥)/(T™*SoY)*Kv,m/Mun (24)
rie Cy:x,m,y, T- [2,c.296]
Ky = Kw-Kuv-Kev (25)

rae Ky - [2,¢.261,262]
Kuv-[2,¢.263]
Kev-[2,¢.297- B TekcTe ]

4)yactora BpaieHus no ¢popmyie 4., npuauMaeM NQ-11o macrnopry CTaHKa.
5 )nelicTBUTENBHAS CKOPOCTH pe3anus 1Mo Gopmyie 5. 6) CKopocTh
moauu mo gopmyiie 6.

/)MOIIHOCTb PE3aHUS

Np=(Pz*V/g)/(60*102),kBum (26)
I'e Pz — cuna pesanwust B Krc.
Pz= (Cp*PY)/i" *Kp,kxrc (27)

I'me C,:y:u- [2,c.298]

Kp=K.,  [2.c.264]

8)I[IpoBepka mo Gopmyie 9.

9)OcHoBHOE TeXHOJIOTHYECKOe Bpems 1o popmyre 21.
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Tabauma 3 - CpaBHUTEIbHAS

Hapezanue | TaOmuuHbId V= Vs= To=

pe3bObI METOJT

METYHUKOM AnHanutuueckuit | V = Vs= To=
METO]]

Hapezanue | TaOmuuHbId V= Vs= To=

PE3BOBI METO]

pe3loM Ananutuueckuii | V = Vs= To=
METO/T

IHacnopt ctanka 16K20:

MoumHOCTb HINMUH/IEIs un = 7,9kBT.
Yacrora Bpamenuss N mun’: 12,5; 25; 50; 80; 100; 125; 160; 200; 250; 315; 400;
500; 600; 710; 800; 1000; 1250; 1600.
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METOJUYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE Ne8
Tema: Pacuer pexxuma pesaHus npu 3yOOHape3aHUH.

Llens 3aHsTHS: HpI/IO6p€TeHI/IG YMeHI/Iﬁ 1 HABBIKOB HA3HAYCHUA PCIKUMOB PC3aHUA,
HCIIOJIB30BAHUA CIIPABOYHOU JIMTCPATYPLI.

MarepuanbHoe oOecrieueHue:
- MeTtonuueckue yka3aHus K IpakKTHUIECKOM padoTe.
- CipaBouHas uTeparypa:

1. CripaBouyHuK TexHOJIora-ManmmHocTpoutels. T.2./TTox pen. A.I'. Kocumnosoii u P.K.
MemepsikoBa. - M.: Mamunoctpoenue, 1986, ¢.115..293.

2. Pexxumel pe3anus metaiuioB. CnpaBounuk./ITox pea. FO.B. bapanosckoro.- M.:
Mammunoctpoenue, 1972, ¢.426.

3. O0EeManMHOCTPOUTENIbHBIE HOPMATHUBBI PEKUMOB pe3aHusl )i TEXHUYECKOTO
HOPMUPOBaHUs paboOT Ha MeTa/IOpeXyMX crankax.Y.2.-M.: Mamunoctpoenue,1974,
¢.26..160.

4. OO01IEeMaTMHOCTPOUTENbHBIE HOPMATUBBI PEKUMOB pe3anust. 1990.

HODHI[OK BBIITOJIHCHUA Da6OTBII

- AHaJIM3 UCXOJHBIX TaHHBIX (YCIOBHS 337a4H).

- Br10Op 1 BBITIOJIHEHHE CXEMBI pE3aHUsl.

- Br10op pexyliiero nHCTpyMeHTa.

- Ha3znauenue pexuma pe3aHusl.

- Onpenenenrie OCHOBHOTO TEXHOJIOTUYECKOTO BPEMEHHU.

3agaya Nel
Hape3zatb uepBsiuHOi Pppe3oit Ha 3yOo(dpe3epHOM cTaHKe 3yObs 3y04aToro Kojeca

MOAyJieM M =.... MM, 4YHCJIO 3yObeB Z= ...., IIMPHUHA BEeHIa Kojieca B =....mm,

MaTepual kojeca - yriaepoaucras crais HB180, ¢ =750 wlla.

3ajgaua Ne2

Hapesate non6sxom Ha 3y0010710&KHOM CcTaHKe 3yObsi 3y04aTOro Kojaeca MoayJieM M
=....MM, 4YHCIO3yOheB Z= ...., IIMpPWHA BeHIa Kojieca B =....MM, maTepuan kojeca

- yraepoauctas ctane HB180, 6 =750 wlla.
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Tabmna 1 — ucxogHble JaHHBIE K 3a1a4aM

Ne BapnanTa Monyib [[Iupuna BeHIIA Yucno Hape3aeMbIX
MM MM 3yObeB KoJjIeca
1 2 3 4
1 5 30 48
2 6 40 56
3 7 50 64
4 8 35 52
S 9 45 50
6 2 55 42
7 10 25 40
8 3,5 20 60
9 2,5 35 40
10 5,5 40 50

TeopeTnueckue cBeIeHUS

CymiecTByeT JiBa MeToJ1a Hape3aHus 3yObeB 3youatsix kosec (3K): meron
KOITUPOBaHUs U METO] oOKara (orubanus).
Meroa KOMpOBaHHUS UCTIONB3YETCS B MEJIKOCEPUITHOM U €TMHUYHOM THITaxX
npousBoacTBa. PY—auckoBbIe 1 masnblieBbie MOAYJIbHBIE (PE3bI, TOJIOBKH
3y001010&xHbIe, MPOTsKKUA. KOHTYp pexynux kpoMok 3Tux PU cooTrBeTcTBYET (hopme
BITQJIMH 3yObeB JieTald. [Ipy 3 TOM 49acTo BBITIOIHSAIOT 00pabOTKy 3yOBE€B METOJIOM
NeNieHus, T.e. o0pabaTbIBaeTCs OJ{HA BIIQJIMHA, 3aT€M - TTOBOPOT 3arOTOBKH HA YTIIOBOM
miar 3yoneB Juisi 00paboTku BTOpoi BnaauHbl U T.4. O6paboTka Maronpou3BOAUTENIbHAS,
TOYHOCTh 00pabOTKKM HU3KASI.
ITo meTony oOkaTku npoduiib O0KOBOM MOBEPXHOCTH 3y0a u3aeus oopasyercs
MOCTENEHHO, MPEACTaBIISIET CO00i OrndaroIly0 MHOTUX MOJIOKEHUH PEXYLIMX KPOMOK
3ybooOpabarsiBatomiero P otHocuTenbHO 3arotoBkd. PY—uepBsiunbie ¢pe3sl,
NONOSIKK, 3y0OCTpOrajibHbIe Pe31ibl, PE31I0BbIC TOJOBKU, peiku... P ajist yncToBOM U
TOHKOH 00pab0TKU—IIIeBEP, XOH.
Hanbonee BbIcOKast TOUHOCTh JIOCTUTAETCA JI0JI0sIKaMU M 3yOOCTpOTrajabHBIMU PE3IaMHu.
OnHako cienyeT MOMHHTB, YTO TaKUE OIepaluu, Kak 3yoodpesepoBanue ¢ OCIe yOIIM
IIEBUHTOBAaHUEM, 00ECTIEYUBAIOT U MPOU3BOIUTEIILHOCTh U TOYHOCTh 00JIee BBHICOKYIO,
yeM 3y0010I10IeHIE.
K reomeTrpuueckum napamerpam 3y6ope3Hbsix PU oTHOCsSTCS hopMa nepeaneit u 3aaHei
MOBEPXHOCTEH 3y0a, a TakKe MepeHUui Y, 3aJIHUIM O YTIIbl U YTOJI HAKJIOHA CTPYKEUHBIX
KaHaBOK ® (pes.
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MerToauKka pacueTa peXUMOB pe3aHus NpU 3yOoHape3aHuH
1. UcxonHbie naHHbBIC
2. Be16op Tumna kKoHCTpyKIHu 3yoope3noro PU:
2.1. Bei6op PU. Tabmmmna 117 [2, ¢.296], Ta6muma 105 [1, ¢.293], Tatmmna 15 [3, ¢.184].
2.2. Kiacc Tounoctu PU. Ta6muma 3 [3, ¢.11].
2.3. Yrou 3aTouku nepeaHeii nopepxHocT Gpesnl. Tadmuma 2 [3, ¢.160].
2.4. T'eomeTpuueckue napamerpsl Gppesnl. Tadmuma 15 [3, ¢.184].

3. Ha3znaueHue pexxuMoB pe3aHus Mpu paboTe YepBIYHbIMU (pe3aMu

3.1. Onpenenenue riryOMHbI pe3aHUs

Ecnu Hapesanue nmpoucxoaut 3a 1 pexymmii xoxa, To t = h =2,25- m, h-Beicora 3y0a.
OOGBIYHO YEPHOBBIMH YE€PBAYHBIMU (pe3aMu MOKHO Hape3aTh 3yObs HA MOJIHYIO ITyOuHY,
OCTaBJIsisl MPUITYCK HA YMCTOBYIO MEXAaHMYECKYIO 00pabOTKY JIMIIIb 10 OOKOBBIM
cTopoHaM 3y0a. B 3Tom ciyuae

t=h=2,2'm MM

Eciu MOIHOCTH CTaHKa HE JOCTATOYHO, BEJIMYMHA ITPUITYCKa WIM TOYHOCTH OOoJIbIIas,
Torja o0paboTka BeAeTCs 3a 2 Mpoxoa.

t(uuct)=0,6h Mm
t(uepn)=1,4h MM

3.2.Ha3HaueHue nogaun:
.S'J. =.S'1. -Km -KH

3.2.1. Onpenenenue kiaccupuKamoHHOM rpyribl cranka. Kapra 1 [3, ¢.25].
3.2.2. Haznauenue nogauu. [3, ¢.26..27].
3.2.3. KoppekTupoBka mojauu 1o macnopty. [2, ¢.426].

3.3. Iepuoxn croiikoctu ¢pessl. [Ipunoxenue 3 [3, ¢.161].

3.4. OnpeneneHre CKOPOCTH TTIABHOTO JIBHXKCHHUS.

3.4.1. Onpenenenne TabIUYHOIO 3HaYeHH cKopocTu pe3anus Vm; Kapra 4 [3, ¢.28..35].
3.4.2. OnpeneneHue JOMYCTHMOTO YMCIa OCEBBIX IepeMenieHul (ppessl, 3a BpeMs ee
paboTsl. Kapra 11 [3, ¢.36..37];

3.4.3. ITonpaBouHbIif KOADUITUEHT HA CKOPOCTb.

B atoii xe Tabnune (Kapra 4 [3, ¢.28..35]).. nonpaBouHblii KO3GGUIUEHT JIJIs MOIHOCTH.

V=V, Ky K, K KA,

4. YacroTa BpanieHus (ppesbl:
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1000 I;
N, =———— MuN
x -D!

-1

5. KoppekTrpoBka 1o nacnopTy cTaHka. [2, €.426].
6. JlelicTBUTeIbHASI CKOPOCTH PE3aHUSI:

X -IJ!, M, M

4 1000

MoIHoCTb, 3aTpaunBacMas Ha pezanue. Kapra 4 [3, ¢.28...35].

N, =N_-K K KK

a Paay Peay gy T
7. IIpoBepka MOIIHOCTH MPHUBOJA CTaHKA!

N, <N,
Nl.l.lﬂ :hrﬂll.li .rf

1. OHpCI[CHeHI/Ie OCHOBHOI'O TEXHOJIOTUYECKOI'O BPEMECHU.

Fo

2
T =
5K

L
, MUK
n

Lpx — nnuHa pabouero xona, MM

L. =8-n-l mu

rJe 1 - YKUCIIO 3aX00B (pe3bl;
Z - 4yucio 3y0beB Qpessbl;
B - mmpuna BeHua, mm;

R YUCJIO OJTHOBPCMCHHO 00TauMBaeMBIX 3aroToBOK, HIT.

!

Cmotpu pumedanue 2 [3, ¢.169], T.kx. TabnuyHas BeIUYMHA "¢ MOKET OBITH H3MEHECHA.

L=l +1

OrmpeneneHne BpeMeHH, 3aTpauyuBacMoro Ha 00paboTKy OTHO# 3arO0TOBKH:

T
Tll = _'l

MUR



METOJJUYECKUE YKA3AHUS K MIPAKTUYECKOM PABOTE Ne9

Tema: Pacuem pesicuma pe3anusl npu nponiAicusarull.

He]lb SAHAMUA. npu06pemeHue yMeHuﬁ U HABbLIKOB HA3HAYECHUA PEAHCUMOB PE3AHUA,
UCNOJIb30BAHUA CNPpABOUYHOU Jumepamypbol.

Mamepuanvroe obecneuenue:

- Memoouueckue yxazanus Kk npaxmuveckotl pabome.

- Cnpasounas tumepamypa.

/\/}) Cnpasounux mexuoaoza-mawunocmpoumeris, mom 2; noo peo. A.I'. Kocunosoii, P.K.
ewepaxosa — M.: Mawunocmpoenue. 1986¢.

2) Pexxumbl pesanns MetaioB. CrnpaBounuk. / [Tox pex. FO.B.bapanosckoro. -
M.:MammHocTtpoenune,1972, ¢.132..138.

3) HA. Hegpéoos, K.A.Ocunos. CoopHuk 3a0ay u npumepos no pe3anuio Memaiios u
pedcyuwemy uncmpymenmy. M.: Mawunocmpoenue, 1990.

4) ObwemawunocmpoumenbHbie HOPMAMUBHL PEHCUMOB PE3AHUSL.

Ilopsook évinonnenus pabomol:

- Ananusz ucxoOHwvIx OaHHbIX (YC0B8US 3A0a4lUL).

- Boibop cxemvi pesanus.

- Boibop pesicyweeo uncmpymenma.

- Hasnauenue pesicuma pesanus.

- Onpedenenue 0CHOBHO20 MEXHOIOSUYECKO20 BPEMEHLL.

3agauya Ne67 (3, cTp.268)
[IpoTArnBarOT Kpyrioe OTBEPCTHE.

Hcxoanbie 1aHHbIC IPUBE/IEHBI B iuTeparype 3, cTp. 268,267.

Metonuka pelieHus 3aadd npuBeieHa B 3, cTp.262...266.
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Teoperuyeckue cBeeHUs

[TpoTsruBanue — Mexanudeckasi 00paboTka BHyTPEHHUX M HAPYKHBIX TTIOBEPXHOCTEH
MHOTOJIC3BUIHBIM peXXyIUM HHCTpyMeHTOM (PU) — mpoTsbkkoii. OcobeHHo
3¢ (PEKTUBHO MPOTATUBAHKUE CIIOKHBIX U (DACOHHBIX MPOQUIICH 3arOTOBOK.
MeToa HaXOAUT MIUPOKOE MPUMEHEHUE B MACCOBOM U CEPHUITHOM MPOU3BOJICTBaxX. B
MEJIKOCEPUITHOM M €IMHUYHOM ITPOU3BOJICTBaX 00pabaThIBalOT MOBEPXHOCTH, K KOTOPBIM
MPEBSBIISIIOTCS BBICOKHE TPEOOBaHHUSI K TOYHOCTH M MapaMeTpaM IMIEPOXOBATOCTH.
OCHOBHOE OTJIMYME MPOTATUBAHUS OT IPYTUX METOJIOB 00pabOTKH — OTCYTCTBYET
nBI>KeHue noaauu DS. 3naueHune nojaum 3akiil0ueHo B KOHCTpykiuu camoro PU. Pasmep
KaXJI0T0 TOCIIEAYIOIIET0 3y0a MPOTSHKKHU MO BBICOTE, OOJIbIIE MPEbIIYIIEro Ha
BEJIMYMHY, YUCJIICHHO PaBHYIO Nojlaue Ha 3y0 Sz. Kaxnblii 3y0 0/1uH pa3 yuacTBYeET B
IIPOLIECCE PE3aHUSL.
[TpotsruBanuem oOpabaThHIBAIOT pa3IMuHbIE BHYTPEHHUE U HAPY>KHBIE TTIOBEPXHOCTH.

Cy1ecTByeT JiBa BapUaHTa MPOTATUBAHMS: CBOOOHOE M KOOPAUHATHOE.
[IpoTsikku paboTalOT Ha pacTsKEHUE, T.K. CUJIa pe3aHusl MPUKIIAIBIBACTCS K 3aMKOBOI
YacCTH.
Ecnu cuna nmpukinaasiBaeTcs K 3aJIHEH 4aCTH MPOTKKH, TO TaKOH MeTo 00padoTKu
Ha3bIBAIOT NpoluBaHueM, a P — npommuBkoii. [IpommBka paboTaet Ha cxxatue U
poaoJibHbINA W3rub. [IpommBKY Yalie BCero NpUMEHSIOT JJIsl KaTMOPOBKU BHYTPEHHUX
OTBEPCTUI BBICOKOI TOUYHOCTU. HOTIa MOCIeIHUE CEKLIUK MPOLIUBKU WUITH TIPOTIAKKH
BBITIOJIHSAIOT MOJIYKPYTJIBIMU ISl Pa3BajIbIlOBKH — 00paOOTKU JaBJICHUEM - CTIIaKUBaHUS
IEPOXOBATOCTH U MPUAHUS TOBEPXHOCTH BBICOKUX IKCILTYaTallMOHHBIX CBOWCTB,

[1pu npoTaruBaHuM NMPUMEHSIOT MPO(UITBEHYI0, TECHEPATOPHYIO U MPOTPECCUBHBIE
CXEMBbI Cpe3aHHts IPUITYCKaA.
[Tpu npoduneHOl cxeme cpe3aHus MpUITyCKa reoMeTpuueckas Gopma Bcex 3yOneB
no00Ha MpoduITI0 OKOHYATEILHO 00pab0oTaHHOI MOBEPXHOCTH 3arOTOBKH. ITa CXeMa
pe3aHusl UMEET OTPAHUYEHHOE NPUMEHEHNE BCIIECTBUE TPYAHOCTH U3TOTOBIICHUS
MPOQUITBHBIX TPOTSHKEK U HU3KOM MPOU3BOAUTEILHOCTH.
[Ipu renepaTopHOl CXe€Me Cpe3aHus NPUMYCK YAAISIETCS NapauieIbHBIMU CJIOSIMHU.
KBagpaTHble, MHOTOTpaHHBIE, KOOPJAUHATHBIC MPOTSIKKHU JJIsl CPe3aHUs IPUITYCKa
U3TOTOBJISIFOT MO T€HEPATOPHOM CXEME.
[IporpeccuBHble cXeMy pe3aHus UCTIONb3YIOT, KOTra NMPoQuiIbHOE U T€HEPATOPHOE
NPOTATMBAHKE HELleIecCO000pa3HO MO Pa3HbIM MPUYMHAM.
B kauectBe COTC (COX) npu mpoTAruBaHHM HCIIONB3YIOT YMYIILCHH, CYIbhodpe3on, a
TaK ke cMeCh KepocuHa U Macia. O6paboTka 4yryHHBIX 3arOTOBOK IIPOU3BOAUTCS 0€3
OXJIQXKICHUS.
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TTOPSAJOK BBITTOJTHEHU S ITIPAKTUYECKOM PABOTBI

1.AHanm3 MCXOIHBIX JIAHHBIX.

2. Beioop COX [ 2, ¢.282..283].

3. Beibop o6opynoBanus. [1, c. 63..64].

MoJiesb POTSHKHOTO cTaHKa (THI)

[TacriopTHBIE TaHHBIE!

CkopocTb pabouero xoja mpoTsuKKH - VP.X., M/MUH;

Ckopoctb o0paTHOro Xoaa — V0.X, M/MuH;

Tsrosoe ycunue cranka Pc, kH. Tabmuna 8 (MeToauueckoe mocoodue)
MoumsocTts 3/nBurarens, kBr. Tabauna 9 (MeToanueckoe mocodue)
KII/] cranka n=0,85.

MKTOJIMKA BBIITOJITHEHUS [TPAKTUYECKOM PABOTEI
3.Be100p MpOTSHKKH:
-Tun npotsikku. Tadauna 56 [1, ¢.163..173]
-Pasmep nporsokku. [IPUJIOKEHUE A
L -o0miag juimHa, MM
L1-amuna no mepBoro 3y6a, MM
L2=Ip - paGouas 4acTh, MM
| - KOJIMYECTBO MIPOXOIOB
ZC - 9uclio 3yObeB B CEKITUH, IIIT.
Jlist cxeM mipoduiibHOM, TeHepaTopHoit Zc=1.
JInst IpOrpecCUBHOM - CM. KOHCTPYKIUIO NPOTSKKU B cooTBeTcTBUU ¢ [[OCT
HauGomnbliiee 41ciio 0IHOBPEMEHHO PEXYIINX 3YObeB:

z'_ :ze :T’n =

L Arma
wiaz
-Po - oceBas cuia npoTsaruBaHus 1)1 BBIOPAHHOM MPOTSKKU M YCIIOBUH paOOTHI.
I[MPUJIOXKEHUE A
I'eomeTpus 3y0ObeB npoTskku. Tadmuma 59..62 [1, ¢.170]
[lepeanuii yron a. 3aaHuii yrou y
4. OnpeneneHue rpymmsl o0padareiBacMocT MaTepuaia - 'O [2]. Onpenenenue rpyrrbl
kadyecTBa - 'K 1Mo mepoxoBaTocT WM KBAJUTETY TOYHOCTH [2].
5. Haznauenwue ckopoctu pe3anus V, m/mMun. Kapra [2, ¢.132].
3uHath: ['pynnsl 06pabaThiBA€MOCTH U Ka4eCTBa,BU MPOTATMBAEMOI TOBEPXHOCTH
6. Croiikocts mpotspkku T, muH. Kapra [2, ¢.137..138].

7. Yucno 3aroToBOK, NPOTSAHYTHIX MEXY MOBTOPHBIMH 3aTOYKAMH MHCTPYMEHTA!

lagg -1
n, = ¥

]
P

8.0mnpeneneHue CUiibl pe3aHusl.
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P,=F-}B e
F — cuna pe3aHus Ha eIMHHUILY JUTMHBI pexxymied kpomku. Kapra I1-3 [2, €.135].
JI71s KpyTribIX OTBEPCTHIA:

D2
3B=n-D .

rae, D - Hanbonpmuii quametp 3yoneB — D = DOTB.

ZC - yucno 3y0beB B CEKIIUU

Zi - HauOoJIbIIIee YHCIIO OJHOBPEMEHHO PEXYIIUX 3yObeB (OKPYIIIUTH 10 OOJIBIIETO
YKCIIa)

L
Z =Z, =Z_ :z_ﬂ +1

JIJ1s IMOHOYHBIX MA30B U IUIMIIEBBIX OTBEPCTHI:

e &, -IIMpHHA Ma3a (TWI0CKOCTH WK YCTYIIA);
1 --q}CJI0 IITOHOK.
9. CpaBHEHHE paCCYUTAHHOTO 3HAYCHUS CHUJIBI PE3aHUS C OPHCHTHPOBOYHBIM 3HAYCHHUEM
ycuius Po - oceBoli CuItbl pOTATUBaHus (U1 KOHCTPYKIIMH TMPOTSHKKU M YCIIOBUIH
paboThl) ¥ ¢ Pon -TArOBBIM YCHJIMEM CTaHKA.
Ppacu < Po < Pnon
Po — oceBas cuna npotsaruBanus (MPUIOKEHUE K METOJUYECKUM YKa3aHHEM).
Pnon — monyckaemast cuna npotsruBanusi. (CMOTPH B HCXOHBIX JaHHBIX 110 MACIIOPTY
CTaHKa.
10. Mominocts pe3anus Npe3 (kBt). Kapra I1-4 [2, ¢.136].
O6paboTka BO3MOXKHA IPU YCIIOBUH:

Nm <N_ . xEm
N1t - MOIHOCTE LITTUHIES.

NI:I = daz 'rfl ,KBT

11. JlonmycTtumasi CKOPOCTb 1O MOIITHOCTH CTaHKa:

60102 N,

F am

them
JI0JDKHO BBITIONHATHCS yenoBue: V< Vion
12. OnpeneneHrne OCHOBHOTO TEXHOJOTMYECKOTO BPEMEHHU:
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L

L

r=—"
1000 ¥ ¢

K| i, mun

rje ( - Yucjao OAHOBPEMEHHO 00pabOTaHHBIX 3arOTOBOK.
12.1 Onpenenenue JIMHHBI paboyero Xo/1a MPOTHKKY:
Lp =L + Lm + Ly At

Jlnmnaa paboueii 4acTH MPOTSIKKH:

L, =L- L uu
L - oOmiast nyiHa MPOTSKKH,
L1 - qnunHa npoTsixkku 10 1-ro 3y0a;
Lon - nepeber;
Laom = 30...50 mm
E =l +£
K1 -ko3dduiimeHr, Var

Vo.X. - cKkopocTh 00paTHOr0 X0A4a;

| —4HCII0 TIPOXOJIOB.
I[MPUJIOXKEHUE A
Tabnuua 2 — npotsbkku kpyrisie OCT 20365-74

D JnunHa npoTsaruBaHusi, MM VYcunue npotsaruBanus Po, H npu nepennem yrie
OTBEpCTHS, g
MM

Cranb u amomuHueBble | UyryHsl, 20 15 10

CIIaBBI Oponsa,JlaTyHb
10-13 10,5-34 10,5- 34 6650 - 8140 7450 - 9300 8820 - 11150
14-15 15-53 15-53 10000 - 11100 | 11200 - 12300 | 13420 - 14400
15-20 22-90 30-100 930 - 21300 10600 - 24100 | 12850 - 28700
20-25 30-53 31-63 21300 - 34900 | 24100 - 38700 | 28700 - 43700
25-30 40 - 110 40 - 135 40000 - 55200 | 44300 - 61300 | 50700 - 68800
30-35 21 - 46 21-63 51000- 68800 75000
35-40 24 -58 24 - 85 73200 79000 88500
40 - 45 40 - 118 40 - 160 110000 120000 135000
45 - 50 40 -118 40 - 160 127000 138000 155000
50 - 55 24 -58 24 - 85 101000 109000 122000
55-60 24 -58 24 - 85 110000 119000 133000
60 - 65 40 -130 40 - 185 186500 197000 227000
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65-70 42 -170 42 - 215 214000 231000 260000
70-75 42 - 150 42 - 215 224000 244000 274000
75-80 26 - 63 26 - 95 148000 159000 178000
80 -85 42-190 42 - 230 274000 296000 333000
85-90 40 - 120 40 - 175 240900 259000 290200
288000 313000 350800
[MPUJIOXKEHUE A
Tabauua 3 - Paszmepsl aneMenToB kpyriioi npotspkkd TOCT 20365-74 (Bei6op u3 'OCTa)
Dots= L 11 12 13 3y0Obsi IPOTSKEK Yucno
Dnporsokku | O6mas I JUTUHA JJIMHA JUTMHA Brixpyxex
bi (o) JUTIHA MM | 1o YEPHOBBIX | YHCTOBBIX
TIPOTSIKKH, mepBoro | 3yObes, 3yObeB,
MM 3y0a, MM MM
MM
YepHOBEIE U YHuctoBele u
TIepexO0HbIE Kanuopyromue
guciao | t Z t1, N
Z 1ar,MM MM
14 460 - 590 255 84 99 12 7 18 5 4
15 580 - 655 270 162 113 18 9 16 6 4
20 550 - 625 270 144 113 16 9 16 6 6
25 800 - 875 320 262 161 20 13 16 9 6
30 775 - 875 345 208 161 16 13 16 9 6
36 600 - 700 295 140 129 10 7 16 7 8
40 850 - 950 370 252 177 18 14 16 10 8
45 650 - 750 320 176 129 16 11 16 7 10
50 650 - 750 320 176 129 16 11 16 7 10
55 650 - 750 320 176 129 16 11 16 7 10
60 690 - 790 350 176 129 16 11 16 7 12
65 690 - 790 350 176 129 16 11 16 7 12
70 1060-1160 465 288 225 16 18 16 13 12
75 1060-1160 485 288 225 18 18 16 13 12
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80 825 - 925 400 324 225 18 18 16 13 14

85 875 -975 425 224 177 16 14 10 7 14

90 1220-1320 510 360 241 18 20 16 14 14

10-13 360 - 430 210 70 - 120 64 - 80,5 12 - 5-6 16 - 4 - 4
20 18 4,5

Ycunue npotsiruBanus 'OCT 18217-90

Jlst oripenesieHust CHIIBI IPOTATHBAHMS JUTS 3aKaJICHHBIX CTaJIel U IPyTruX METAUIOB BeaHMuuHy Po cremyet
YMHOXXHUTb Ha K03 punueHt K

Cranb |-Y rp. 00pabaThIBa€MOCTH B 3aKaJICHHOM COCTOSIHUU HB K
<285 1,2
285-375 1,3
WHcTpyMeHTalbHBIC JIerupoBaHHble 0/c ctamu Mapku X15 204-229 1,4
Uyryns! ¥Y1-Y11 rp. oOpabGarsiBaemMocTu <229 0,5
>229 0,7
Bpon3ssr, natyan Y111 u 1X rp. o6pabateiBaeMoCTH <110 0,4
ANIOMUHHEBBIE CIUIaBHI X Ip. 00padaTsiBaeMOCTH <110 0,4
Tabnuna 8 — kpaTkas TeXHUYECKasi XapaKTePUCTHUKA NPOTSHKHBIX TOPU30HTAJIbHBIX CTAHKOB
Cranox | Homunanpnas JimHa xona CkopocTb pab. CkopocTb MouHOoCTS 311 Macca
TsaroBas cuia Pc, kH KapeTKH, MM xoz1a, M/MUH oOpartH. Xo1a, JIBHT. TJIABHOT'O CTaHKa,
M/MUH npuBoJa, KBt T
7B55Y | 98 1250 1,5-11,5 20-25 17 4.7
7b56 196 1600 1,5-11,5 20-25 30 9,2
7b55 98 1250 1,5-11,5 20-25 17 6,5
7b57 32 2000 1,5-6,15 20-25 40 15,8
7b54 49 1000 1,5-11,9 20-25 10 6,3
7558 74 2000 0,5-3,6 10 55 21,4
7A520 | 196 1600 1,5-11,0 25 20 9,0
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METOJUYECKHUE YKA3AHUS K IPAKTUYECKOM PABOTE Nel0

Tema: Pacuer pexkuma pe3aHusi Ipu UUTM(POBAHUU.

Llenp 3aHdTHA: TNPUOOPETEHUE YMEHHI U HABBIKOB HA3HAYEHUS PEXKUMOB PE3aHMUS,
WCIIOJIb30BaHNUs CIIPABOYHON JINTEPATYPBHI.

MartepuanbHoe o0ecnedeHue:
- MeTtoandeckue yKa3aHusl K IPAKTUIECKON padoTe.
- CipaBouHas JuTeparypa:
1. CripaBOYHUK TEXHOJIOTa-MaIIMHOCTpoUTes, ToM 2; oA ped. A.I'. Kocunosoii, P.K.
MemepsikoBa — M.: MammnocTtpoenue. 1985r.
2. CnpaBOYHUK

YcioBus 3aaa4: ( HMcxonHble JaHHBIC IPUBEACHEI B Ta6J'II/II_Ie)

3amaua Nel.

HInudoare meiiky Bana [=...h7 MM, mHOH .... MM, npuryck ... mwm, CITA]]
— )KEeCTKas, CTaHOK Kpyrionum@oBaibHbli 3M131, 3arotoBka U3 yriaepoaucTon
3aKkajeHHOM ctanu. Ra=1,63 mm.

3amaua No2.

[InmudoraTk ckBo3HOE oTBepcTHe J[=... H7 MM, mIMHOW  .... MM, TIPUIIYCK ... MM,
CIINJI — >xectkasi, ctaHok BHyTpunumdoBanbHbii 3K228, 3arotoBka u3 yriepoaucToin
3aKajieHHol ctaimu. Ra= 1,63 mM.

3amaua Ne3.

[nudoBaTh MIOCKOCTh MIUPUHON ... MM, JUJIMHOH  ...MM, npunyck ... mm, CITU]]
— )KeCTKasi, CTaHOK TiockonuindoBanbubiii 311722, 3aroToBKa U3 yriepoaucTOM
3akamenHon cranu. Ra = 1,63 mM. (ITnockoe nummdoBanue nepudepueii kpyra).
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Tadnuna —McxoaHble JaHHBIE

Ne 3agaga Nel 3amaua Ne2
BapHaHTa D3 | h D3 | h

1 70 200 0,35 80 70 0,4
2 80 300 0,36 85 80 0,3
3 90 350 0,34 70 90 0,5
4 100 370 0,43 75 65 0,2
5 110 200 0,25 60 95 0,4
6 120 210 0,44 65 75 0,25
7 130 220 0,35 100 85 0,35
8 140 230 0,50 90 90 0,45
9 150 250 0,40 95 95 0,5
10 160 270 0,30 105 75 0,4

Tlopsioox evinoneHuss pabomowi:

- Ananusz ucxooOHwvlx OaHHbIX (YC06US 3A0a4lUL).
- Bvibop cxembl pe3anusi.
- Boibop pesicywieeo uncmpymenma.
- Hasnauenue pesicuma pe3anus.

- OnpedeﬂeHue OCHOBHO2O MEXHOI02UYECKO20 B6PEMEHU.
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MeTtoauka pemenust 3axaum Nel

1) Cxema pe3anus

2) Kpyr numdosansabiit: JJk = 600mM, Bk = 63 mwm, 11 24A 40H CM1 7 KS A
3) Pexum pezanus

3.1 I'maBHOE ABM>KEHUE pe3aHus — BpallleHue kpyra Dr
-CKOPOCTb PE3aHUs

onpenenuM 1o tabmuue V - 1, ctp. 301
V = & *Dk*n /(1000*60) w/c

-4aCTOTa BpalllCHUA
n=1000*V *60/ (x *DK) 06/Mun
KOPPEKTHPYEM IO TACTIOPTy CTaHKa, TPUHUMAEM JICHCTBUTEIBHYFO
Nn-=...

-ICUCTBUTEIIbHASI CKOPOCTh PE3aHUs
V = 7 *Dk*n: /(1000%60) m/c
3.2 Okpy>kHas mojiauya — BpalieHue 3aroToBKu  DSoxp
- CKOPOCTb T10J1a4u
ompeaenauM 1o Taonuie Vsoxp - 1, c1p. 301
Vsokp = 7 *D3*n3 /1000 m/MuH

-4aCTOTa BpallCHUA 3aI'OTOBKH

ns = 1000*Vsoxp / (- *D3) 00/MuH

3.3 IlpomonwHas mojaya 3aroToBku DsSmp
Swp =p *Bk wmm/mMun p- 1, ctp. 301

-CKOPOCTbh MPOJ0JIbHOW MOAaUYr

Vsap = Snp * N3 MM/MHH
3.4 TlonmepeyHas Tmojada 3aroToBKu DSt

St=twmm -1, ctp. 301

4) MOIIHOCTh pe3aHus

r X Yy q
N=C * Vsoxp* St*  Sup * D3

rie f, X, y,q - 1, cTp. 303
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5) OCHOBHOE TEXHOJOTHUECKOE BPEMsI
To=L*h*K /(Vsnp* St*)

MeTtoauka pemenus 3aaaum Ne2

1) Cxema pe3zanus

2) Kpyr mumdoansusiit: Ik = (0,75... 0,95) * D3 MM, Bk = 63 mwm,
[TI124A 40H CM1 7KS A

3) Pexxum pe3anus

3.1 'maBHOE ABM>KEHHE pe3aHus — BpalieHue kpyra Dr

-CKOPOCTb PE3aHUs
onpeaenum 1o tabnuue V - 1, ctp. 301

V = 7 *Dk*n /(1000*60) m/c
-4aCTOTa BpalllCHUA
n=1000*V *60 / (x *DK) 06/Mun
KOPPEKTUPYEM II0 ACIOPTY CTAHKA, IPHHUMAEM JEHCTBUTEILHYIO
Nn=...

-IEVICTBUTEINIBHAS. CKOPOCTh PE3aHMS

V = 7 *Dk*na /(1000%¥60) m/c

3.2 Okpy’kHas 1mojiadya — BpalieHue 3aroToBKu  DSoxp
- CKOPOCTh TIOJIaY1
onpeaenuM 1o tabimuue V - 1, ctp. 301
Vsoxp = 7 *D3*n3 /1000 m/MuH

-4aCTOTa BpalllCHH:A 3arOTOBKHU
ns = 1000*Vsoxp / (r *D3) 00/MuH

3.3 IlponmonpHas mnopaya 3arotoBku DsSmp
Swp =p *Bk wmm/mMun p- 1, ctp. 301
-CKOPOCTbh MPOJOJIbHOW MOAAYN
Vsap = Snp * N3 MM/MHH

3.4 Tlonepeunass monauda 3arotoBku DSt

St=tmm -1, ctp. 301
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4) MoIHOCTh pe3aHus

r X Yy q
N=C * Vsoxp* St* Snp *D3

rnxv,q - 1 ctp.303

5)OCHOBHOE TEXHOJIOTHYECKOE BPEMSI
To=2*L*h*K /(Vsnp* St*)

MeTtoauka pemenusi 3axaum Ne3

1.1. Cxema pe3anus.
MM

1.2. Onpenenenue nonepeyHoi noxauu croina Smom, x0¢ . [1, ¢.302].
M

1.3. OnpeneneHne ckopocT BpameHus u3nenus Vo, Mu+ . [1, ¢.302].
MM
1.4. Onpenenenne nojauu Ha riryouny Ha padounii xox Ssepr, xod . [1, ¢.302].
1.4.1. OnpeneneHue MONpaBoYHBIX K03()PHUIIMEHTOB /I TIoJIayK Ha riyouny. [1,¢.302].
1.4.2. Onpenenenue npuBeACHHOM MMpUHBI MdoBanus Brp, mwm:
Bup = ZBD +Bxp +5

Z Bp - CyMMapHasi IIMpUHA LUTM(QYEMBbIX JeTallel, BKIII0Yas IPOCBEThI MEXY
JETaJSIMU.
B,y - mmpuHa Kpyra.
1.4 3. Onpenenennie CTeNneHU 3anoJIHEHUs CTOJIA!
I5

B,-L

25 -CyMMapHas TIJI0Ia b NUTH()YEeMbIX TTOBEPXHOCTEH U3/IEINI;

L-mmmna mmdoBaHHBIX U3AEIUNH, MM

L=L,,+(20..30)

Ly — IummHa nutudoBaHus, BKIKOYask MPOCBETHI MEXKAY U3/I€TUIMH, YCTAHOBJIICHHBIMU Ha
CTOJe.

MM

1.4.4. Onpenencuue paboueii mojaun Ha riyOuHy Ha pabouuii xox SBepT.p., X00 |
Sy =S, KK,

SEEM B SEnm

1.5. PacueT 0OCHOBHOTO BpeMEHHMU:
. L-B,-Z
®71000-7,-5,_,-S

n Meepmp. " g

MM

Z=h — npunyck Ha 06paboTKy.
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