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[losicHuTEeNIBHAA 3alIMCKa

MeToauueckre peKOMEHAAMM 110 BBIIOJHEHUIO NPAKTHUYECKUX pPadoT Mo
yueOHOU  mucummiuHe — «[Ipomecchl  GopmMooOpa3oBaHuMs W MHCTPYMEHTHI»
npenHa3HayeHsl g oOydaromuxcss 1o crenuanbHocTd 15.02.14  Ocnamenue
CpEICTBAMHM aBTOMAaTHU3allMM TEXHOJOTMYECKUX IIPOLECCOB U IMPOU3BOACTB (1O
OTpaCIISIM)

[IpakTrueckue 3aHATUS SABIISIOTCS BaKHBIM 3JIEMEHTOM y4€OHON AUCLUIUIMHBIL.
B mnponecce BbimoiaHeHHs] Ja0OpAaTOPHBIX M MPAKTHYECKUX paboT o0yyarouiuecs
CUCTEMATU3HUPYIOT U 3aKPEIUIAIOT MOJYYEHHbIE TEOPETUUYECKUE 3HAHMS, PA3BUBAIOT
UHTEJJICKTyaJIbHblE M NPO(ECCHOHANbHBIE YMEHHUSA, (OPMHUPYIOT 3JIEMEHTHI
KOMIETEHIIMH Oy TyIInX CIIEHUaTUCTOB.

MeTronuueckue  pEeKOMEHJAUWMW  MpeJIHAa3HAYeHbl Uil  OpraHu3aluu
BBINIOJTHEHUSI IPAKTHUYECKUX paboT mno ydeOHoM nucuurumHe «lIpouecch

(hopMooOpa3oBaHUs U UHCTPYMEHTBDY.

[Iporpammoii yuebHoit aucummuivnbl «IIpomeccel  (opmooOpazoBanust u
MHCTPYMEHTB» IpeaycMoTpeHo 20 yacoB JIaDOpaTOPHBIX U MPaKTUYECKUX padoT,

HaIlpaBJCHHBIX HA (POPMHUPOBAHUE ITEMEHM OB C1EOYIOUAUX KOMNEMEHYUTL:

OK 01. Bwibupate cmocoObl pemieHus 3ama4 npodeccuoHaIbHOM IesTEIbHOCTH,

IMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTaM

OK 02. OcymecTBisaTh TMOUCK, aHaIU3 ¢ HWHTEpIpeTanuio HH(OpManuy,
HEOOXOUMOM I BHIIOJTHEHUS 3a7a4 IPo(eCCUOHATBHON e TEIbHOCTH

OK 03. IInanupoBaTb M peaqn30BbIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE

OK 04. Paborate B KOJUICKTHBE U KoMaHne, d((PEKTUBHO B3aMMOJICHCTBOBATH C
KOJUJIEraMH, PyKOBOJICTBOM, KITHEHTAMHU

OK 09. HUcnonwszoBarh WHGOPMAIMOHHBIE TEXHOJOTHMH B MPOGECCHOHATBHON

ACATCIBHOCTH



[IK 1.1. OcymiecTBIATh  aHAIU3  MMEKIIMXCS — pelieHud  Jyisi  BbIOOpa
IPOrpaMMHOT0 OOeCIeueHus ISl CO3/IaHMsl U TECTUPOBAHUSI MOJEIH DJIEMEHTOB
CHCTEM aBTOMATH3AIlMM Ha OCHOBE TEXHUUYECKOI'O 3aJaHHsl.

I1K 1.3. IIpoBOANTH BUPTYAJIbHOE TECTUPOBAHUE Pa3pabOTaHHON MOJIEIU SJIEMEHTOB
CHUCTEM aBTOMATHU3AIIUU JUTSI OLIEHKH (PYHKITMOHATHPHOCTA KOMITOHEHTOB.

IIK 1.4. ®opmupoBaTh MaKeT TEXHUYECKOM JOKYMEHTAllMd Ha pa3pabOTaHHYIO
MOJIEJIb DJIEMEHTOB CHCTEM aBTOMAaTH3aIlnH

I[IK 2.1. OcyuecTBiasiTe BbBIOOp 000pPYIOBaHUA M BJIEMEHTHOM 0a3bl CHCTEM
aBTOMATH3allM B COOTBETCTBUM C 3aJlaHMEM M TpeOOBaHHEM pa3pabOTaHHOM
TEXHUYECKOM JOKYMEHTAIIUM HA MO/JICIIb SJIEMEHTOB CUCTEM aBTOMAaTHU3allUU

[IK 2.3. IIpoBOAuTH MCHBITAHUS MOJEIU DSJIEMEHTOB CHCTEM AaBTOMAaTH3allUM B
peaJbHBIX YCIOBHUSAX C IEJBIO MOJATBEPKICHUS PAaObOTOCIIOCOOHOCTH M BO3MOXKHOM

OIITUMM3AIIUHN

VYMEHU.

- MIOJI30BAThCS CIPABOYHOM JOKYMEHTALUEH MO BHIOOPY JIE3BUMHOTO MHCTPYMEHTA,
PEXKUMOB Pe3aHMsl B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHI 00pabOTKH;

- BBIOMpATh KOHCTPYKIUIO JIE3BUMHOTO HHCTPYMEHTA B 3aBUCUMOCTH OT KOHKPETHBIX
yCJIOBHI 00pabOTKH;

- IPOU3BOJUTH PacyeT PEKUMOB PE3aHUs PU Pa3IMYHBIX BUIaX 00pabOTKH;
00001IeHHe, CHCTEMATH3AIMIO, YIJIY0JIeHHe U 3aKpeIvIeHue

3HAHUU .

- OCHOBHBIE METOIbI (POPMOOOPA30BaHNS 3aTOTOBOK;

- OCHOBHBIE€ METO/Ibl 00pa0OTKU METAJIIOB PE3aHUEM;

- MaTepuasbl, TPUMEHSIEMBbIE NI U3TOTOBIICHUS JIE3BUIHOTO HHCTPYMEHTA;

- BUJIBI JIC3BUMHOTO HHCTPYMEHTA U 00JIACTh €r0 MPUMEHEHUS;

- METOJWKY M pacyeT pPAIMOHAIBHBIX PEKUMOB PE3aHMs TPH Pa3IMYHBIX BHUAAX

00paboTku



Onucanue Kaxaoi 1a00paTOpHON U MPAKTUUECKOW pabOThl COAEPKUT HOMED,
Ha3BaHUE M 1IeJIb paboThl, OPMHUPYEMBIE B MPOIECCE BHIMOJHEHUS PaOOThI 3HAHUSA,
YMEHHUSI U DJIEMEHTHl KOMIIETEHIIMH, TEOPETUYECKOE H3JI0KEHHE HEOOXOIUMOTO
maTepuasiia (mpu HEOOXOJAUMOCTH TPUMEPHI BBIOJTHEHHUS 3aJaHUil), BapUaHThI
3aJlaHuil, OMMCAaHUE AJTOPUTMA BBIMOJIHEHUS PAOOTHI U KOHTPOJbHBIE BOIMPOCH (C
L[EJIbIO BBISIBUTH U YCTPAHUTH HEJOUETHI B OCBOCHUU MaTepurarna).

Jns  mosydeHUs JTONOJIHUTENIbHOM, Oojee mnoapoOHOM wuHbOpMaIUU 10
OCHOBHBIM BOIIpOCaM y4€OHON NUCIUIUIMHBI B KOHIIE METOJAMYECKUX PEKOMEH AU

IIPpUBCACH IICPCUCHDb I/IH(i)OpMaHI/IOHHBIX HNCTOYHHKOB.

OTueTsl CTYACHTOB IIO Jla60paT0pHI>IM U IIPAKTHYICCKHUM pa60TaM JOJIDKHBI
COACPKaTb HOMCpP, HA3BaHUC HW 1CJIb pa6OTBI, BBIITIOJIHCHHBIC 3aJaHUA W HX

PE3YIIbTaThbl, OTBCTHI HAa KOHTPOJBbHBIC BOIIPOCHI U BHIBOJLI I10 HpOHGHaHHOﬁ pa60Te.

TUTyJIBbHBIN JIUCT JOJIKEH OBITh 0()OPMIIEH B COOTBETCTBUU C IPUIIOKEHUEM A.



TeMbl J1a00paTOPHBIX U MPAKTHYECKUX PadOT

Homep | HaumenoBaHue J1a00PAaTOPHBIX U NPaKkTHYEeCKUX | O0béM
padoThI padot 4acoB
JIP Ne 1. | I3mepenne reOMETpUYECKUX ITapaMeTPOB TOKAPHOIO 2
pe3na.

[IP Ne 1. | PacyeT peskxMMOB pe3aHusi IPU TOUYCHHUH 2

JIP Ne 2. | I3y4eHue KOHCTPYKIIUH U TEOMETPUUYECKUX 2
apaMeTPOB CIIUPAIIbHBIX CBEPJI

[TP Ne 2. | Pacuert pexxuMOB pe3aHusi Ipu 00pad0TKE OTBEPCTHHM. 2

JIP Ne 3. | U3y4eHne KOHCTPYKIUU U T€OMETPHUIECKHIX 2
rmapameTpoB (pe3

[TP Ne 3. | Pacuet pexxrMOB pe3aHusi Ipu Ppe3epOBaHUH. 2

JIP Ne 4. | I3y4yeHne KOHCTPYKIUU U TEOMETPUUECKUX 2
apaMeTpoB Pe3b0OHAPE3HBIX HHCTPYMEHTOB

[1P No 4. | Pacuer pexuMOB pe3aHUs MPU Hape3aHUH 3yObheB 2
3y0uaThIX KOJIEC.

ITP Ne 5. | PacueT pexnMOB pe3aHus Npu NPOTSTUBAHUH. 2

[TP Ne 6. | PacyeT pexuMOB pe3aHusi IpH NUIM(QOBaAHUU. 2
Bcero 20

JIP — naGopaTtopHas pabota
[1P — mpakTuyeckas pabora




JlabopaTtopnast paGora Ne 1.

Tema: lI3MepeHre reOMETpUYECKHUX TApaMETPOB TOKAPHOTO pe3Lia.

Heab: PopMupoBaHUE YMEHUN ONPEAEIATh KOHCTPYKIMU TOKAPHBIX PE3LIOB U

U3MEPSATh UX IapaMeTpBhl.

3HAHMA (AKTyaJIM3aIus):

® THUIIOBBIE KOHCTPYKIMH TOKAPHBIX PE3LIOB U KOHCTPYKTUBHBIE 3JIEMEHTHI pe31ia;

® METOJMKA U3MEPEHUS DJIEMEHTOB PE3La;

YMEHHUS:

® U3MEpATh C MOMOIIBI0 MPUOOpa MU HMHCTPYMEHTAa I€OMETPUYECKHE MapaMeTpbl
pesua.

3aganme: V3mMepuTh napameTpbl TOKAPHBIX PE3I0B, BHIMOIHUTH 3CKU3bl 00PAOOTKH.

OcHamenue padotbl. TokapHble pe3lbl, NPUOOP IJISI U3MEPEHUS YIJIOB PE3IOB,

MTAaHTCHOUPKYJIb.

TeopeTnuecknii MmarepuaJ:

Pe3upl kiaccuuuupyroTcsa: MO HaNpaBlIEHUIO MOAAYM - Ha MpaBble U JIEBbIE
(mpaBble pe3lbl HA TOKAPHOM CTaHE pabOoTalOT MpHU MOAauye clpaBa HaJeBO, T. €.
nepemMeniarTes K nepenneid 6abke cTaHka); Mo KOHCTPYKIHMH TOJIOBKH - Ha MPSIMBIE,

OTOTHYTBIC U OTTSHYThIC (CMOTPH PUCYHOK 1);

Ae0oid - rpalet apadusil  Aelpili
a) 0 f)

Pucynok 1 - Pe3upl: a - npsiMble, O - OTOTHYTHIE, B - OTTSHYTHIE

1o PoAy Marepuaia - M3 ObICTPOPESKYIIEH CTanu, TBEPAOTO CIlaBa U T. 1., TO
Crioco0y W3rOTOBJICHHS - Ha IEbHBIE M COCTaBHbIC (IIPH HCIIOJIb30BAHUU
JOPOTOCTOSIIIMX PEXKYIIMX MAaTEPUATIOB PE3IIbl U3TOTOBISIOT COCTABHBIMU: TOJIOBKA -

U3 MHCTPYMEHTAJBbHOIO MaTepuana, a CTEpKEHb - U3 KOHCTPYKUHMOHHOU



ymepozmc:Toﬁ CTallu, HauOOJIbIIee pacupoCTpaHCHUC IMOJYUYHIIN COCTABHBIC PE3LELI C
IIaCTUHAaMH W3 TBCPAOTO CINIaBd, KOTOPLIC IIPHUIIAWBAIOTCA HWJIH KPCIIATCSA
MexaHI/I‘-ICCKI/I); IO CCUCHUIO CTCPIKHA - HA MIPAMOYI'OJIBHBIC, KPYTJIBIC U KBAAPATHBIC,
I10 BUOAY 06pa6OTKI/I - Ha IIPOXOJHBIC, IIOAPE3HBIC, OTPC3HBIC, IIPOPC3HBIC, PACTOYHLIC,

(daconHbIe, pe3p0OHAPE3HBIC.

[narHas

PeRyLLAR [epenmnan
KPOME: NOBREPRHOCTE

BenoMoraTenbHAR
pesyitag

TNononka

(crepwern)

OnopHax
NOBERXHOCTE

Inarnas
3AHAN OBCPRAHOCTL

BenomoratensHax FAAHAR NOBCPAHOCTE

PucyHnok 2 - DneMeHThl KOHCTPYKIIMHA TOKAPHOTO pe3lia

Peszerr coctout (pucyHOK 2) W3 TOJOBKM (pabodeil YacTh) U CTEpXKHS,
CIY’KallleTo I 3aKpeIUIEHUs pe3la B pesuenepxkarene. llepegnein moBepXHOCTHIO
pe3lia Ha3bIBAIOT MOBEPXHOCTh, IO KOTOPOUM CXOJUT CTPYXk KA. 3aJHUMU (TJIABHOU U
BCIIOMOTAaTEJIbHOM) HAa3bIBAIOT TOBEPXHOCTH, OOpalieHHble K 00pabaThiBacMoit
netanu. ['aBHas pexyiias KpOMKa BBIIIOJHSIET OCHOBHYIO paOoTy pesanus. OHa
oOpasyeTcsi TiepeceueHueM TepeaHe W TJABHOW 3aJHEl TOBEPXHOCTEH pe3ia.
BcnomMorarenbHas pexyias KpoMKa o0Opa3yercs MepeceYeHHeM TMepefaHed U
BCIIOMOTATEJIbHOM 3aJHEH TOBEPXHOCTEW. BeplmmHOW pe3na SBISIETCS MECTO
MEPECEUYEHNUS TJIABHOM U BCIIOMOTATEJIbHON PEXKYIIUX KPOMOK.

s onpeneneHus yrioB pe3lla YCTAHOBJIEHBI MOHITHUA: TJIOCKOCTh PE3aHus U
OCHOBHAsl TUIOCKOCTh (cMOTpu pucyHok 3). I[ImOCKOCThIO pe3aHusi Ha3bIBAIOT
IJIOCKOCTh, KACaTeJIbHYI0 K MOBEPXHOCTH PE3aHMS M MPOXOJSIIYH) Yepe3 IIIaBHYIO

peXKYIIyl0 KpOMKY pe3na. OCHOBHOM IIOCKOCTBIO HA3bIBAIOT  IJIOCKOCT,



mapajiCJIbHYIO HallpaBJICHHIO HpO,I[OJIBHOﬁ )41 HOHCpC‘IHOﬁ nmogad, OHa COBIIaAacT C

HUKHEH OMOPHOM MOBEPXHOCTHIO pe3Iia.

[ToBepxHoOCTH
pe3aHus
ObpabaTbiBacmas
MOBEPXHOCTH O6paboranHas
MOBEPXHOCTh

[TnockocTe
pe3aHud 5 [IpononbHas nogaya
£g
OcHOBHaA NIOCKOCTh = g
=)
5=
=

PI/ICYHOK 3 — IInockoctu u IMOBCPXHOCTH PC3aHUA

VYrael pe3na pa3faensioT Ha TJIaBHBIE M BCIOMOTATeNbHBIE. ['JIaBHBIE YTJIIbI
pe3lna UM3MEPSAIT B TJIABHOM  CEKylIed TIUIOCKOCTH, T. €. IUIOCKOCTH,

MEPIEHAUKYJISIPHON IPOEKIMHU ITIABHOU PEXKYIIEH KPOMKHA HA OCHOBHYIO INTIOCKOCTb.

NI
[mammoe ceuerme
p
n— — o L L _ J [V
/’/71_
Np=N;
Bemomoramisios

CEHEHHE
{DoE&RHYTO)

=S|

PucyHnok 4 - CxeMa pacnoJio>)KeHHsI YIJIOB Pe31ia KAHABOYHOI'O
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['maBHBIM 3aJHAM YTJIOM @ Ha3bIBa€TCS YroJl MEXAYy TJABHOM 3aJHel
MOBEPXHOCTBIO pe3lla M IUIOCKOCTbIO pe3aHust (CMOTpU pPHUCYHOK 4). VYriom
3a0CTpeHUs 3 HA3BIBACTCS YTOJI MEXTY TEPEAHEH U TJIABHOW 3aHEH MOBEPXHOCTIMHU
pe3na. [7maBHBIM mepemHUMM  YIVIOM Y Ha3bIBAa€TCA YIOJI  MEXAY IepeaHen
IIOBEPXHOCTBIO PE3La M IUIOCKOCTBIO, MEPNEHAUKYJIIPHOM IUIOCKOCTH PE3aHUSA U
MPOXOJSIIEH Yepe3 TIaBHYI0 pexyIylo KpoMmky pesna. Cymma yrioB a+p+y=90
rpamycoB. YrioM pe3aHus 0 Ha3bIBaeTCsl Yroll MEXAy IepeaHell MOBEPXHOCTHIO
pe3la U IJIOCKOCTBIO pe3aHusd. [ JIaBHBIM yIJIOM B IUIAHE () HA3bIBAETCS YOI MEXIY
MIPOEKIMEN TIIABHOM PEKyLIEd KPOMKM Ha OCHOBHYIO INUIOCKOCTh M HAIlPaBICHHUEM
noaadr. BeioMoraTesnbHBIM yIJIOM B IUIAHE (01 HA3bIBAETCS YTOJI MEKIY MPOEKIMEN
BCIIOMOTATEJIbHOW PEXYIIEW KPOMKM Ha OCHOBHYIO IUIOCKOCTh M HAIIPaBICHHEM
nojaud. YTJOM IMpHU BEPIIMHE B IUIAHE € HA3bIBAETCS YIOJ MEXIY NPOEKUUIMHU
IJIABHOW M BCIIOMOTATENBHOW PEXYIIMX KPOMOK Ha OCHOBHYKO IUIOCKOCTH. YTJIOM
HAaKJIOHA TJIaBHOM PEXYILEW KPOMKH A HA3bIBAETCS YrOJ MEXKAY TJIABHOM pEXyLIEn
KPOMKOWH M IUIOCKOCTBIO, NPOXOJAIIEH Yepe3 BEpPIIMHY pe3la NapajuieabHO
OCHOBHOM IIJIOCKOCTH.

W3mepeHnue yrioB yriioMepoM

MMoaBwxHaA NUHenKa

Cronop ~~

YronbHUK

HoHunyc

BUHT MukpomeTpuyeckom OcHoeaHue JlnHenka
nogayu OCHOBaHuA

PucyHok 5 - VYriiomep yHHBepCaabHBbI



Yrnomep yHuBepcanbHbii TOCT
5378-83

lMpoxogHon npsimon
pesey

Pucynok 6 - Ilpumep usmepenus pesiia yriioMepoM YHUBEPCAITbHBIM

BonoworatensHorg yraa

r
naaHora yrRa 8 NAJHE

3 NA2ne

"’.fo -
J.II
H|
7
L
Napapsera yrna
lnhasHorg
3ILHBID yraa
-
i
! /
1
-

Pucynox 7 - M3mepeHue yrioB pe3la npsiMoro NpoxoHOT0 YIriIoOMEpoOM
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ITocjie10BaTEIbHOCTh BHINOJIHEHHS PA0OThI.

1. BBINOIHUTE ACKU3BI 06pa6OTKI/I MUIMHAPUYICCKUX 3aroTOBOK 3aJdHHBIMH

pe3lnaMu, yYKas3aTb OCHOBHBIC JIBHKCHHA

v
8T ) ‘ "I
S

S

——f—
TR

2 3 4 -

Sap

Pucynok 8 - Dcku3bl 00paboTKH HAPYKHBIX HUIMHAPUIECCKIX TOBEPXHOCTEH:
1 —pAMBIM IPOXOJAHBIM JIEBBIM PE3LIOM

2 —MIPSIMBIM TIPOXO/HBIM TPABBIM PE3IIOM

3 —OTOTHYTHIM TPABBIM PE3IIOM

4 —yTIOpHO-TIPOXO/AHBIM MPABBIM PE3LIOM

5 — KaHAaBOYHBIM PE3II0M

¥
DI, }
N

___F?q=i=il

=

b

Pucynox 9 - Dckusbl 00pabOTKH BHYTPEHHUX IMIJIMHIPUIECKUX TTOBEPXHOCTEH:
1 — pacTOYHBIM PE3IIOM JIJIsi CKBO3HOTO OTBEPCTHUS
2 — paCTOYHBIM PE3LIOM JJISI TITYXOTO OTBEPCTHS

2. VYka3zaTh Ha 3CKM3aX YTkl PE3IIOB B IJIAHE U B CEYECHUU
3. H3MepuTh ¢ MOMOULIBIO YTIIOMEpPa YTIIbl PE3LOB

4. W3MepuTh AJMHY, BBICOTY U IIUPUHY PE3LIOB.
)

Pesynbrarel u3MepeHuit cBectTy B Tabiuiry 1.
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Tabnuua 1 - [TapameTpsl TOKapHBIX PE3LOB.

Haumenosanue | Yrusl pe3ua | Yruisl pe3ua B Yron Paszmepsl | Martepuan
Y TUII pe3la B ILJIAHE, CEYEHUU,rpai. HAaKJIOHA | pe3la, pexyuen
rpai. pexyuen | MM 4acTu

O | €|o1]| «a Y B | xpomku | BXHXL | pesua

6. [IpuBecTH HaMMEHOBAHME M XaPAKTEPUCTUKY MaTepualia PEXKyIled dYacTh
pe3na.
1. CruemaTh BBIBOI.

KonTpoabsHbIE BOITPOCHI:
1) Ha 4To BaMsSeT W OT 4Yero 3aBUCUT BEJIMYMHA YIVIOB B TJIABHOW CEKyIICH
IUIOCKOCTU?

2) Kak BenMuMHA TJIABHOTO YIJIa B IUIAHE BJIMACT HA IIUPHHY CPE3aEMOT0 CJIOS?

JlabopaTtopnasi paGora Ne 2.

Tema: M3ydeHne KOHCTPYKIUHA U T€OMETPUYECKUX MMAPAMETPOB CIIUPAIBHBIX CBEPIL.
[Heanb: dopMupoBaHre YMEHHI OCYIIECTBIATH BHIOOP OCEBOr0 MHCTPYMEHTA U

H3MEPATH €0 NapaMeTPhl.

3HAHMA (AKTyaIu3aus):

e pabouue ABMKEHHUS U cXeMbl 00paOOTKH MpPU CBEPIICHUH,
® KOHCTPYKIHIO U TEOMETPUIO CITUPATILHOTO CBEpIIA.
YMEHHUS:

® U3MEpATHh NapaMeTPhl CIIUPATIBHOTO CBEPIA,

3aganue: 3meputs napamMeTpsl COUPAIBHOTO CBEPJIA, BHIIOJIHUTE 3CKHU3 B MPOLECCE

00pabOTKH JIeTAIIH.

OcHaenue pa6otbl. CBepIio CIUPaAIbHOE, YTIIOMEPHI, IITAHTCHIIUPKYJIb.
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Teopernueckuii MaTepuaJ:

CBepiio — pexXylrii WHCTPYMEHT C BpAIIaTSIbHBIM JBI)KCHUEM pE3aHUs |
OCEBbIM JIBWKCHHWEM II0Jjaud, NpeAHAa3HAYCHHbIM [UIsI BBINOJHEHHS OTBEPCTH B
CIUIOIIHOM cjoe Martepuana. CBépiaa MOIyT TakkKe IHPUMEHATbCA IS
paccBEpiIUBaHUS, TO €CThb YBEIUYCHHUS YXKE HUMEIONINXCSA, MPeIBAPUTEIIHHO
IPOCBEPJICHHBIX OTBEPCTHH, M 3aCBEpJIMBAHUSA, TO €CTh IOJYYECHUS HE CKBO3HBIX
YIIIyOJIEHUH.

CrmpasibHOE CBEpJIO MpPEACTaBIsET COOONM UMIMHIPUYECKUNA CTEpKEHb,
paboyasi yaCcThb KOTOPOro CHaO»eHa JIByMs BUHTOBBIMHU CHHPAJIbHBIMU KaHaBKaMH,

MNpCAHAa3HAYCHHBIMU IJIs1 OTBOJAA CTPYIKKH U O6pa30BaHI/I$I PEKYHIUX 3JICMCHTOB.

fenmovka
Lnuina / Kanabra flanka KanabBxa
——— e <
o / K
- | Pemywan vacme k' ueuxa ]“,55
| Paboyan vacme / XBocmobBux
== S I s
Jadwnan nobeprnocme 2) Cepduebura
< flenmounxa /
\ y Kawabra
rd
/ " Crunka | /‘ﬂg@m/f S
T\—-@Ta— Uuue rpomsd

/ [ Nepedunn rob
[ Nlonepeanan xpomra

oY HOCITIb

Pucynok 10 — Yactu cnirpaiibHOTO CBEpIia

Pesicywas wacms uMeeT 1Be TJaBHBIE PEXYIIME KPOMKH, OOpa3oBaHHbBIC
[IEPECEUCHUEM TMEPEIHUX BUHTOBBIX IMOBEPXHOCTEH KAaHABOK, IO KOTOPBIM
CXOJIUT CTPYKKa, C 3aJHUMH IOBEPXHOCTSIMH, a TAKXKE TMOMEPEUHYIO PEXKYIIYIO
KPOMKY (TIEpEMBIYKY), 00pa30BaHHYIO MEPECCUCHUEM 3aTHUX TTOBEPXHOCTEH.

Hanpasnsaiowas uacms uMeeT JIBE€ BCIOMOTATEIbHBIE PEXKYIIHE KPOMKH,
o0Opa3oBaHHbIE TMEPECECYCHHEM TEPEHUX TOBEPXHOCTEH C  MOBEPXHOCTHIO
Jenmouku (y3Kasi ~ MOJIOCKA  Ha  IWIMHAPUYECKONW  TMOBEPXHOCTH  CBEpIa,
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pacnojoXeHHasi BAOJb BUHTOBOM KaHAaBKU M 00eCleuMBarolLasi HallpaBJIEHUE CBEpIia
IpU PpE3aHHUU, a TAKXKE YMEHbIIEHUE TPEHHS OOKOBOW IOBEPXHOCTH O CTEHKHU
OTBEPCTHSA).

Xeocmoguk —  JUId  3aKpeIsICHUs CBEpjla HA CTAHKE MM B PYYHOM
UHCTPYMEHTE.

Ilosoook nnst  mepenayul KpyTALIETO  MOMEHTA CBEpIly WM JIanka JJis
BbIOMBAHUS CBEPJIa U3 KOHYCHOT'O THE3/1A.

Llletika, obecnieunBaroniasi BbIXOJ Kpyra HpH HUIM(POBaHUU paboveil yacTu
CBepJIa.

YT1abl ciMpaJbHOIO CBEpJIa

Pucynok 11 — Yrubl criupanbHOro cBeplia

Yeon npu eepwune 2¢p — yron Mexay TJIaBHBIMU DPEXKYIIMMHU KPOMKaMU
cBepia. C yMEHbBIIIEHUEM 2¢ YBEIMYMBACTCS JUIMHA PEXKYIIEH KPOMKH CBEpJia, UTo
MPUBOJNT K YIYUIIEHUIO YCIOBHUIA TEIJIOOTBOJA, W, TAKUM 00pa3oM, K TOBBIIIECHUIO
cTokocTH cBepyia. Ho mpu manoMm 2¢ cHUKaeTcsi IPOYHOCTh CBEpPJIA, MOATOMY €ro
3HAUYEHHWE 3aBUCUT OT oOpabaThiBaeMOro wmarepuana. [l MArkux MeTaaioB
290=80...90°. Ins craneit u uyryHoB 2¢=116...118°. J5i1 oueHb TBEPABIX METAJIOB
290=130...140°.

Yeon mnaxnona eummoeou kanaséku @ — Yrol MEXAYy OCbIO CBepia U
KacaTeJbHOM K BUHTOBOW JIMHUM JEHTOYKHU. YeM Oosbllle HAKJIOH KaHaBOK, TEM

Jy4Ille OTBOAUTCS CTPY’KKa, HO MEHBIIIE KECTKOCTh CBEPJIA U IPOYHOCTh PEXKYIINAX
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KPOMOK, TaK Kak Ha JJIMHE pabodeil yacTu cBepJia yBEIMUYUBAECTCS 00BEM KaHABKHU.
3HaueHHe yrila HaKJIOHA 3aBUCUT OT 0OpadaThiBaEMOro MmaTepualia W Juamerpa
cBepJa (4eM MEHbIIIE TUaMeTp, TEM MEHBIIE ).

Ilepeonuii yeon vy onpenensieTcss B IJIOCKOCTU, NMEPHEHANKYIISIPHON pexXyIIeH
KpOMKe, MpU4YéM ero 3HaueHue MeHsercs. HauOosbliee 3HaYeHHE OH HMMEET y
Hapy>KHON MOBEPXHOCTH CBEPJIa, HAMMEHBLIEE — Y MOMEPEYHON KPOMKH.

3aonuii yeon @ ompenensercs B IUIOCKOCTH, MapajuiedbHoM ocu cBepia. Ero
3HAUEHUSA TaK JXK€, KaK M IEepeJHero yria, U3MeHsrTcs. Tonbko Haubosbliee
3HQYEHUE OH HMEET y TOMNEPEYHOW KpPOMKH, a HaWMEHbUIEE — Yy HapyKHOU
IIOBEPXHOCTH CBEPJIA.

Yeon mnaxnoma nonepeunoii Kpomxu Y pacloOJOXKEH MEXAY IPOEKIUIMU
IJIABHOM M MOMEPEYHOU PEXKYIINX KPOMOK Ha MIOCKOCTh, NEPIEHANKYISIPHYIO OCU

cBepJia. Y CTaHIapTHBIX CBEPH Yy=50...55°.

Pucynox 12 - VM3MepeHue yrioB cBepiia yriaioMepomM

ITocjie10BaTEIbHOCTh BLINOJHEHUS PA0OThI.

1. BBINOIHUTH 3CKU3 CIHUPAIBLHOTO CBEpja B Ipolecce 00paboTku. YKaszaTh
JIBYKEHUS.

2. BBIMOTHUTE 3CKU3 CIUPATTLHOTO CBEPJIA U yKa3aTh OCHOBHEIE pa3MepPhl U
yTJIBL.

3. U3mepuTh pa3mepsl U yriibl COUPAIHLHOTO CBEpPIIA.
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4. Pe3ynbTaThl U3BMEPEHUM 3aHECTH B TaOIUILY 2.

Tabnuua 2 - OcHOBHBIE TApAMETPhI OCEBBIX HHCTPYMEHTOB

HaumenoBanue u | Yribl uHCTpyMeHTa, | Pasmepsl paboueit Pa3zmepsl u Tun
THI UTHCTPYMEHTA rpai. 4acTu, MM XBOCTOBHKA
o Y ® | ¢ | muamerp | mmHa | Jmamerp/ | anuHa
KOHYC
Cgepio
CIIMpaJIbHOE

5. CnenaTh BBIBO.

KoHTpoIbHBIE BOITPOCHI:
1)  Kakwue yacTu CiMpajabHOTO CBepJia BbI 3HACTE?

2)  Kakwue TUIIBI XBOCTOBUKOB CITUPAJILHOTO CBEpJia BBl 3HAETE?

JlabopaTtopHasi pab6ora Ne 3.

Tema: V3ydyeHne KOHCTPYKIUU U TEOMETPUUECKUX MTApaMeTpoB Gpes.
[Heab: dopmupoBaHHe YMEHHI ONPEAENSITh TUIOBBIE KOHCTPYKIHMH (Gpe3 U
HU3MEPSTh UX TTapaMeTPHI.
3HAHMA (AKTyaIu3aIms):
e pabouue ABMKEHUS U CXeMbl 00pabOoTKH Mpu (ppe3epoBaHUY;
® KOHCTPYKIIUIO M TEOMETPpHUIO hpe3;
YMEHHUSI:

® U3MEPSTh NapaMeTpbl Ppe3sl;

3apanme: 3meputs napameTpsl Gpe3, BBIMOIHUTE 3CKA3 00paOOTKH, ICKU3

MHCTPYMEHTA U OAHOT0 3y0a KaKJI0T0 MHCTPYMEHTA.

OcHaienue padotbl. Opessl, mpubOOp 11 U3MEPEHUS YTIIOB, IITAHTEHITUPKYJIb.

IHocaenoBaTeJJLHOCTHL BHIMOJHEHUS PA0OTLI.

1. BbIMOTHUTH JCKU3BI HMHCTPYMEHTOB B Mpollecce oOpadoTKu. YKazaTb

ABWIKCHUA U DJICMCHTBI PC)KUMaA PC3aHUS.
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Pucynox 13 - Dcku3bl 00pab0oTKH MOBEpXHOCTEN (De3epoBaHHEM
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2.  BBIOTHUTH 3CKU3bI KAKIOTO MHCTPYMEHTA B YKa3aTh OCHOBHBIE pa3MephI

Kowye Mopse

1 34 5
N\

Pucynok 16 - Iununaapudeckas ¢gpesa
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Pucynok 17 - JluckoBas MmoayJibHas dpesa
3. BBIMOMHUTE 3CKHU3 OJTHOTO 3y0a KaKI0TO MHCTPYMEHTA U MMPUBECTH HAa3BaHUE

¢dbopMBI U pa3MepBhl.

Pucynox 20 - VcuieHHbIN 0CTPO3aTOYCHHBIN 30
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Pucynok 21 - 3aTbl10BaHHBIHM 3y0

4. H3meputb pa3Mepshl U YIIIbl HHCTPYMEHTOB.

5. PesynbTaThl U3MEpEHHIT 3aHECTH B TAOIUILY 3.

Ta6numa 3 - OcHOBHBIE TapaMeTphl Gpe3

Haumenosaunue n
THUIT KHCTPYMEHTA

VYTIIIbl UHCTPYMEHTA,

rpaji.

Pa3zmepsl paboueit
4acTH, MM

Pa3zmepsl u Tun
XBOCTOBHKA

o Y ®

¢

AUaMCTp JJINHa

Jlnametrp | miumHa

6. CpenaTh BBIBO/I.

KoHTpoIbHBIE BOITPOCHI:

1) Yem oTIMYArOTCS TUCKOBBIC (PPe3bl OT AMCKOBBIX MOIYJIbHBIX ?

2) UeM OTIMYAIOTCS CHIOCOOBI KPEIICHUS [IMIMHAPUICCKON U KOHIICBOU (hpe3?

3) B uem pasziuune KOHCTPYKIIUH Y OJTHO-, JBYX- U TPEXCTOPOHHHUX (hpe3?

JlaGopaTopHasi padora Ne 4.

Tema: l3ydyeHne KOHCTPYKUMHM U TE€OMETPUYECKHUX MapaMeTPOB pPe3bOOHAPE3HBIX

WHCTPYMEHTOB
[leab: dopmupoBaHue

YMEHUH

OIpCaACIIATh THUIIOBBIC KOHCTPYKIHUH

pe3b0OHAPE3HOTO MHCTPYMEHTA U U3MEPSATH €ro MmapaMeTphl.

3HAHMA (AKTyaJIM3aIus):

e pabouue ABMKEHUS U CXEMbI 00pa0OTKH MPU HAPE3aHUU PE3HOBI;

® KOHCTPYKIHMIO U TEOMETPUUYECKHE MMapaMeTpbl MHCTPYMEHTA ISl pe3bObl;
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YMEHHUS:

® H3MEPATH NapaMeTpPbl HHCTPYMEHTA,;

3aganme: 3MepuTh OCHOBHBIE ITapaMETPbl UHCTPYMEHTA, BBIIOJHUTD 3CKHU3

00pabOTKH, 3CKH3 MHCTPYMEHTA M OJHOTO 3y0a WHCTPYMEHTA.

OcHamenue padoTbl. MeTuuku, MiIamkud, Qpessl, pesibl, rpeOeHKH, Tpudop A

HU3MCPCHUA YIJIOB, INITAHI'CHIIUPKYJIb

Teopernueckuii MaTepuaJ:

OcHOBHBIE METOJIbI CO3/1aHUA Pe3bObI crenytomue: 1 — Hape3aHue pe3bOOBbI-
MU pe3laMu WM pe3bOOBBIMH TI'peOCHKaMM; 2 — Hape3aHue IUlalllKaMu, pe3b0o-
HapE3HbIMU T'OJIOBKAMH ¥ METYMKAaMU; 3 — HAKaThIBAHUE MPHU MTOMOIIHU IIOCKUX WU
KpYTJBIX HakaTHBIX Tuiamiek; 4 — ¢dpesepoBaHre € TMOMOIIBIO  CIEIUATBHBIX
pe3b0oBbIX (pe3; 5 — mnumdoBaHue abpa3uBHBIMU Kpyramu. Pe3nOoHape3Hoi
MHCTPYMEHT BBIOMPAIOT B 3aBHUCHUMOCTH OT BHJIa Pe3bObI, €€ pa3MepoB M YHCIIA
3aroTOBOK, HA KOTOPBIX Hape3aroT pe3b0y. C moMoIpio pe3b00BBIX pe3loB U rpede-
HOK Ha TOKapHO-BUHTOPE3HBIX CTAaHKAaX HApe3alT pe3b0y Kak HApYKHYI0, TaK H

BHYTPEHHIOIO (BHYTpPEHHSs1 pe3b0a, HauMHasl ¢ 1uaMeTpa 12 MM U BBIIIIE).

Opeg

]
O egt3

)59°30' @

0.
anp+3

Op
Pucynok 22 - Dcku3 pe3n00BOTo peslia

Buaytpennioro pe3nOy (pe3n0y B OTBEPCTHHM) Hape3aroT METYMKOM (PUCYHOK
23). V3roToBIsIOT METYMKH W3 MWHCTPYMEHTAJIBHON YTIIEPOIAMCTON, JETUPOBAHHON

WK OBICTpOpPEXYLIEH cTaid. MEeTYMK COCTOUT U3 XBOCTOBUKA U paboUei 4acTH.
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Pabouast yacTh MeTUMKA NPEJICTABIIAECT COOOM BUHT C MPOJIOJIbHBIMUA WIIM BUHTOBBIMU
KaHaBKaMH JJIs Hape3aHusi pe3bObl. Kak u B muiamikax, B paboyeil yacTd MeT4uKa
uMeeTcs 3abopHas dYacTh IS OOJErdeHusT BXOAa HWHCTPYMEHTa B OTBEPCTHE.
BuHTOBBIE KaHAaBKM, aHAJIOTMYHO TMPOAOJIBHBIM OTBEPCTHSIM B ILIAIIKE, 00pa3yloT

pexyimme KpoMkH. [1o HUM ke CXOOUT CTpYIKKa.

v pad
4 2 lp . [ﬁ
Jatoprasn  Kanubpylowan 7 . /
“uacts T wacTs 0. p—— |
- — e -
PabBouan XuocTouns ’ MAAAAAAAALY
= AAAAMAAAAAAAAAANA

Pucynoxk 23 - KoHCTpyKIHs METYHKA

[Tnamka — pe3bO0OHAPE3HON UHCTPYMEHT IS Hape3aHus
Hapy>KHOU pe3b0bl BPYUHYIO WJIM MAalIMHHBIM criocoboMm (Ha ctanke) [lmamku
MpeHa3HaYeHbl 1 Hape3aHusi WM KAIMOpOBaHMS HAPYXKHBIX pe3b0 3a OJuH
npoxoza. [lnmamika nmpeacraBusieT coOoi 3aKan€éHHYI0 Tailky ¢ OCEBBIMH OTBEPCTUSIMH,
oOpasyromuMu  pexymue Kpomkd. Kak mpaBuiao, Ha Iiamkax JemaroT 3-6
CTPY)KEUHBIX OTBEPCTHH [JIsi OTBOAA CTPYXKW. TonmumHa mnamku 8-10 BHUTKOB.
Pexxynryto yacTh Iialky BEITIONHSIOT B BUJE BHYTPEHHETO KOHYca. [lmHa 3a60pHOi

4acTHu 2-3 BUTKA.

MI6 \ a

Pucynok 24 - KoHCTpyKIMsI KPYIJION IUTAIIKK
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Pe3bOoBbIe (pe3bl NPUMEHSIOT JI Hape3aHus HapY>KHbIX U BHYTPEHHHUX
pe3b0 pasznuyHoro mpoduiis ¢pesepoBanueM. [1o KOHCTPYKIMM OHHM JAENATCS HA
JIUCKOBBIE (pUCYHOK 25, a) u rpebeHuarsie (pucyHOK 25, 0). JluckoBbie (pe3s
NPUMEHSIOT B OCHOBHOM JUIsl (hpe3epoBaHUs JJIMHHBIX pe3b0 U pe3bd ¢ KPYIHBIM
marom, a rpebeHdatsie s hpe3epoBaHUsT KOPOTKUX PE3b0 TPEYToJbHOTO TPO(IIs

(nmuHA (pesbl mpu TOM OO0JIBIINE ITMHBI HAPE3aeMON PE3bOBI).

AVVAAAAAAA
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67
Pucynok 25 - Pe3p00BbIe (pe3bl: a — IUCKOBast; 0 — rpedeHyvaras

[Ipodunbp BUTKOB TpeOeHyaTo (hpe3bl BBINONHSIIOT MOJOOHBIM BIAIUHE
Hape3aeMoM pe3bObl, MpPU ATOM NOTPEIIHOCTh Hape3aeMoro mnpoduis pe3bobl
He3HauuTenbHa. [Ipoduib nuckoBoii (pe3bl, 0COOEHHO NpeTHA3ZHAUYCHHBINH IS
Hape3aHusl pe3bObl ¢ OONBIIUM IIAaroM, BBIMOJHSAIOT KPUBOJMHEHHBIM, TaK Kak B
MPOTUBHOM CJIy4ae MOTPEIIHOCTH Mpoduiid pe3bObl Mpu OECLIEHTPOBOM OTMOaHUU
OynyT Benuku. TpanenenanbHbI TpoduiIb JUIsl TUCKOBBIX (hpe3 AeIatoT TOJIbKO NpU
YepHOBOM (hpe3epoBaHUM.

JluckoBble (pe3bl MO OTHOLIEHUIO K 3aroTOBKE YCTAHABIMBAIOT BJOJIb
BUHTOBOW JIMHUM Ha CpEIHEM JuaMeTpe pe3bObl, a rpedeHuaTsie Gpe3bl —

mapajjiCJibHO OCHU 3arOTOBKH.

WAVAAAANANAY |

11111
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Pucynox 26 — Ocku3 oO6paboTku rpeberuaroit ¢hpe3oit
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ITocjie10BaTEIbHOCTh BHINOJIHEHHS PA0OThI.

1. V3y4uTh HUHCTPYMEHTHI.

2. BBINOTHUTB 3CKHU3BI HHCTPYMEHTOB B Ipoliecce 00pabOTKU. YKa3aTh IJIaBHbIE
JBHKCHUS.

3. BBINOIHUTE 3CKU3bI HHCTPYMEHTA U YKa3aTh OCHOBHBIE pa3Mephl (rabapuTHbIE
U IIPUCOEIMHUTEIIbHBIE pa3MEpPhl, YIJIbI B INIAHE U CEUYCHUH).

4. BBIMONHUTH 3CKU3 OAHOTO 3y0a MHCTPYMEHTA U MPUBECTU Ha3BaHUE (HOPMBI U
pazMepsl.

5. M3MepuTh pasMepsl U yribl HHCTPYMEHTOB.

6. Pesynbrarhl u3mMepeHuil 3aHeCTH B Ta0HILy 4.

Tabnuua 4 — OcHOBHBIE TapaMeTphl pe3b00HAPE3HBIX UHCTPYMEHTOB

HanmenoBanve u | Yrubl uHCTpyMeHTa, | Pa3Mepsl paboueit Pa3mepsb! u Tun
THIl THCTPYMEHTA rpai. 4aCTU, MM XBOCTOBHKA
a Y ® | ¢ | mmamerp | mnuHa | Jmamerp/ | mnmuHa
KOHYC

7. CnhenaTb BBEIBOJI.

KoHTpoJIbHBIE BOIIPOCHI:
1)  Kakumu HHCTpYMEHTaMH MOYKHO Hape3aTh BHYTPEHHIOK pe3b0y?
2)  Kakue HHCTpYMEHTBI Ha3bIBAIOT MHOTOHUTOYHBIMH?

3)  Kakwue tumnsl ¢pe3 UCIOIB3YIOT I Hape3aHUs pPe3bObI?

IIpakTnueckas padora Ne 1.

Tema: Pacuer pexxnMOB pe3aHus TP TOYEHUH

[Heab: OcBOeHHE METOJMKH pacueTa TEXHOJOTUUECKUX TTapaMeTPOB IIPU TOKAPHOU
00paboTKe.

3HAHUSA (aKTyann3amus):

® TEXHOJIOTMUECKHE TMOHATHUS: TIyOWHA pe3aHus, IMojada, CKOPOCTh pe3aHus,

OCHOBHOC BpEM:I;
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e BIHUSHHE TEXHOJOTMYECKHX TapaMeTpoB Ha KadyecTBO 0OpabaThiBaeMOi
MIOBEPXHOCTH, Ha U3HOC M CTOMKOCTh HHCTPYMEHTA,

® METOJIUKHU pacueTa peKHUMOB PE3aHUS;

yMeHHsI:

® BBIOMPATh KOHCTPYKIIMIO ¥ TEOMETPHUECKUE TTApaMeTPhl pe3lia B 3aBUCIMOCTH OT
KOHKPETHBIX YCJIOBUN 00pabOTKH;

® HAXOAWTH JaHHBIC JJIS BHITIOJHEHHSI PACUE€TOB B CIIPABOYHOM JIUTEPATYE.

3aganmue: PaccunrtaTh peXUMBI pe3aHHs MPHU BBITOJHEHWH TOKAPHOW OMEpAIH,

UCTIONB3YS CIIPAaBOYHUKH.

OcHauienue padorel. CripaBoyHas IuTepaTypa.

Ilocy1e10BaTEIHLHOCTH BBINOJHEHUSI PA00ThI.

1. BoiOpath MO CrpaBOYHUKAM PEKYIIMA HHCTPYMEHT JUISl 3aJJaHHBIX YCJIOBHMA
00pabOTKM, yKa3aTh €ro mapameTpbl (MaTepuas, THUIM, pa3Mephbl, 3HAYCHUS
VTJIOB).

2. BeImomHUTE 3CKM3 00pabOTKM MJIi CBOETO BapWaHTa, yKas3aTh TJIaBHBIC

ABUIKCHUS U OJICMCHTHI PCKUMa PC3aHMA.

Pucynok 27 - Dcku3bl 00pabOTKH 3arOTOBOK TOKapHBIMU PE3IaMH
3. BrIOpaTh BeMUMHY TIOa4M U TIIyOUHY pe3aHusl.

4. BpIYHUCIUTH CKOPOCTh PE3AHMS M YACTOTY BPALIEHUS 3aTOTOBKH.
25



5. BpIOpaTh 4acToTy BpallleHHUs IIMUHACIS TOKAPHOTO CTaHKa M3 CTaHJIApPTHOTO
psizia Yuces U BBIYUCITUTD (DAKTUYECKYI0 CKOPOCTh PE3aHMS.
6. Omnpenenuth BeTWYMHBI BpPE3aHUS U Tepedera peslia, BBIUKCIUTH BEIHMYUHY
paboyero xoj1a MHCTPYMEHTA.
7. BwraucianTh OCHOBHOE (MAIIMHHOE) BpeMsi 00paOOTKH MTOBEPXHOCTH.
8. Haiitu Benmnmuuny cuibl pe3anus Pz.
9. BBIYMCIUTH MOITHOCTH HEOOXOIUMYIO IS MMPOBEICHUS 00pabOTKH (MOIIHOCTD
pe3aHus).
10. Coenath BBIBO/I.
KoHTpoapHBIE BOITPOCHI:
1) Kak onpenenuTs riIyOuHY pe3aHus 3a OJUH MPOXO HHCTpyMeEHTa?
2) [t uero npou3BOAUTCS YTOYHCHHE YKCIIa 000POTOB HIMHH/ES 110 IaCIOPTY

cTaHka?

IIpakTuyeckasi pa6ora Ne 2.

Tema: Pacuer pexxuMoB pe3aHus ipu 00padOTKE OTBEPCTHIA

[leab: OcBOeHME METOJIMKH pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB Mpu 00padoTKe

OCEBBIM HHCTPYMEHTOM.

3HAHMA (AKTyaIu3aus):

e METOAMKA pacyeTa apaMeTpoB IpoIecca pe3aHus;

e pabouue JABUKEHUS U CXEMbl OOpaOOTKH TMpHU CBEPJICHUM, 3E€HKEPOBAHUU,
pa3BEpTHIBAHUU;

YMEHHUS:

® PAcCCUMTHIBATH MAPAMETPHI MTPOLIECCA PE3AHMUSL.

3aganue: BrIMOMHUTH pacyeT peXUMOB pe3aHus IMpU 00pabOTKe OTBEPCTHH U
ACKHU3 00pabOTKH.

OcHamenue padorbl. CripaBo4Hast JIUTEpaTypa.
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ITocjie10BaTEIbHOCTh BHINOJIHEHHS PA0OThI.

1. BeIOpath MO CIpaBOYHUKAM PEKYIIHE MHCTPYMEHTHI JJIS 3aJaHHBIX YCIOBHMA
00paboTKH, yKa3aTh WX IMapaMeTphl (MaTepwal, THI, pa3Mephl, 3HAYCHUSI
YIJIOB).

2. BBIMOTHUTE 3CKU3BI 00paOOTKM IS CBOETO BapHaHTa, yKa3aTh TJIABHBIC

ABHIKCHHUA U 3JICMCHTHI PCXKHUMaA PC3aHUA.

Pucynok 28 - Dckusbl 00pabOTKH OTBEPCTHI OCEBBIMU MHCTPYMEHTAMH
3. Paccuurars riryOuny pe3aHusi.
4. Paccuurtarth JJIMHY pabouyero xoja.
5. Ompenenuts nojgady Ha 000pOT MIMUHJEINS CTaHKa 10 HOPMATHUBAaM. Y TOUHUTh
1oJiayy Mo MacropTy CTaHKa.
BeraucnuTh CKOPOCTh pe3aHusi M 4aCTOTY BpPAICHHUSL.
Boruncnuth 0ocHOBHOE (MaIIMHHOE) BpeMsi 00paOOTKU MOBEPXHOCTH.

Haittu BenmmumHy 0ceBOM CUJIbI pe3aHusl 10 HOPMATUBAM.

© o N o

Brraucnuth MOIIHOCTh HEOOXOAUMYIO JUIsl TPOBEACHUS 00pabOTKH (MOIIIHOCTh
pe3aHusi).

10.I1poBepuTh OCEBYIO CHITY pE3aHUs MO AOMYCTUMOMY YCUIIMIO MOJa4l CTaHKA U
MOITHOCTb PE3AHUS IO MOIIIHOCTH JIBUTATEIS.

11.Cnenatb BBIBOJI.
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KoHTponbHBIE BOMIPOCHI:
1) Kak nomoOpath pa3mep cBepJa?
2) Kax paccuurath JuiHY pabodero xona?
3) Kakue nmapaMeTpbl BIUSIOT Ha CKOPOCTb PE3aHUs?

4) JI7st 9ero MpOBOASAT MPOBEPOYHBIC PACUETHI?

IIpakTnueckas padora Ne 3.

Tema: Pacuer pe:xxuMOB pe3aHus IpHu Ppe3epoBaHUU
[Heab: OcBoeHHE METOAMKH pacyeTa TEXHOJIOTMUECKUX MapaMeTPOB IpU
(dhpezepoBaHum.
3HAHMA (AKTyaIu3aIus):
® METOJWKa pacueTa mapaMeTpoB Ipoliecca pe3anus npu ppe3epoBaHuu;
yMeHHSI:

® PacCUMTHIBATH MMapaMETPhI MPOLIECCA PE3AHMUSL.

3aganue: BeruncauTh MOIHOCTH HEOOXOAUMYIO JIJISl IPOBEICHUS 00pabOTKH,

BBITIOJTHUTB 3CKU3 00pabOTKH.

OcHanienue padorel. CripaBoyHas IuTEpaTypa.

ITocjie10BaTEIbHOCTh BbINOJHEHUS PA0OThI.

1. BpiOpaTh 10 CrIipaBOYHMKAM PEXKYILIUE HHCTPYMEHTHI JJIs 3a/IaHHBIX yCIOBUIA
0o0paboTKM, yKa3zaTb HMX MapaMeTpbl (Marepuali, THUIl, pa3Mepbl, 3HAYEHUs
YTJIOB).

2. BpmomHuTh 3CKH3BI 00pabOTKHM JUIsl CBOETO BapuaHTa, yKa3aTh TJIABHBIE

ABUIKCHUA U DJICMCHTEI PC)KUMaA PC3aHUs.
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Pucynok 29 - Dcku3bl 00pabOTKH TOBEPXHOCTH (hpe3oi

BbInosHUTE pacyer JUIMHbI paboyero xoaa.
OnpenenuTh peKOMEHAYEMYIO NMoJavy Ha 3y0 (pe3bl 10 HOpMATHUBAM.

OnpenenuTh CTOMKOCTh HHCTPYMEHTA IO HOPMATHUBAM.

o 0 bk~ w

BBITOMHUTE pacyeT CKOPOCTH pEe3aHus, 4YHCiIa OOOpPOTOB MITTHUHICIS,
MHHYTHOU MOJAYH.
7. BBINOTHUTH pacyeT OCHOBHOIO (MAIIMHHOTO) BpeMEHH 00pabOTKH
MTOBEPXHOCTH.
8. BpmonHUTH pacdeT nmogauu Ha 3y0 Gpe3bl MO MPUHATHIM PEKUMAM PE3aHUS.
9. BBHINOJHUTH MPOBEPOYHBIC PACUETHI IO MOITHOCTH PE3aHMS.
10. Cruenath BBIBOI.
KoHTpoJibHBIE BOIIPOCHI:
1. B kakux ciydasix 1eiecoo0pa3Ho BeIOUpaTh Ppe3y ¢ KpymHbIM 3yOoM, a B
KaKHhX C MEJIKUM?
2. Kaxk paccuutaTh cpeiHION MUPUHY (ppe3epoBanus?

3. Kak omnpenennts MOITHOCTh ABUTATENS U K.I1.JI. CTaHKa?
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IIpakTnueckas padora Ne 4.

Tema: Pacuer pexkMOB pe3aHus IPU Hape3aHUH 3yObeB 3yOUaThIX KOJIEC.
[leab: OcBoeHHE METOAMKH pacdyeTa CHIIOBBIX MapaMeTpoB MpHu 00paboTke 3yOheB
3y0uaThIX KoJieC.
3HAHUSA (aKTyau3amus):
® METOAMKY pacueTa mapaMmeTpoB IMPHU Hape3aHUH 3yObeB 3y0UaThIX KOJIEC;
YMEHHS:
® pacCUMTHIBAThH MapaMETPHI MPOIlecca Pe3aHusl.
3ananue: BpunciauTh MOIHOCTh HEOOXOIUMYIO JJIsl IPOBEACHUS 00pabOTKH,
BBITIOJTHUTB 3CKU3 00pabOTKH.

OcHanenue padorel. CripaBo4Hasi IUTEPATypa, KAIbKYJISATOP.

Ilocy1e10BaTEIHLHOCTH BLINOJHEHUSI PA00ThI.

1. BelOpaTh MO CHpaBOYHUKAM PEXYIIMA HHCTPYMEHT ISl 3aJaHHBIX YCJIOBHMA
00pa0OTKH, yKa3aTb €ro mnapameTpbl (MaTepuan, THM, pa3MEpbl, 3HAYEHUS
YIJIOB).

2. BbInonHUTH 3cKM3 00pabOTKU /1711 CBOETO BapUAHTA, yKa3aTh INIaBHbIE

ABUIKCHUS U OJICMCHTHLI PCKUMa PC3aHUA.

4
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Pucynok 30 - DOcku3 Hape3aHus 3yObeB IMICCTEPHHU UYEPBIYHON MOTYIHHOM
bpe3oit

3. BrmomHUTH pacyeT AIuHBI paboyero xoa.

4. Omnpenenuth PEeKOMEHIYyEMYyIO0 Tojady Ha OOOpOT JeTalv 1O HOpPMaTHBaM.
YTOYHUTH MOady MO NacOPTy CTaHKa.

5. BBINOTHUTH pacdeT CKOPOCTH pe3aHus, Yuciaa 000poToB Gpesbl.

6. BrIMoJHUTH pacueT OCHOBHOT'O (MAIlIMHHOTO) BPEMEHH.
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7. Cuenath BBIBOI.
KoHTpoIbHBIE BOMIPOCHT:
1. TlapameTpsl, BIHSIONINE HA IJIUHY pe3aHus Tpu 3y0odpe3epoBaHum?
2. Kakyro momauy Ha 000poT neTanu (ONMpENeICHHYIO 10 HOpMaTHBaM HWIIH
YTOYHCHHYIO IO ITacIOpTy CTaHKa) WCIOJIB3YIOT MPU pacyeTe MAITUHHOTO
BpEMEHHU?

3. Kaxoit nnameTp uCnosib3yroT Ipu pacyeTe urcia 000poToB Ghpe3bl?

IIpakTHyeckas padora Ne 5.

Tema: Pacuer pe’kxuMOB pe3aHUs IPU IPOTATUBAHUY.
[leab: OcBOEHME METOJIMKH pacyeTa TEXHOJIOTMYECKUX MApaMeTPOB MpU
MPOTATUBAHUU

3HAHUA (AKTyaJI3aIms):

® METOAMKA pacueTa ImapaMeTpoB MpoIiecca pe3aHus Py MPOTITUBAHUH;
e pabouue ABMKEHUS U CXeMbl 00pabOTKH MPY MPOTATUBAHUH,
YMEHHUSI:

® PpAacCUMTHIBATH apaMETPhI MPOLECCA PE3AHUS.

3aganue: BeruncnuTh MOIHOCTH HEOOXOAUMYIO JIJISl IPOBEICHUS 00pabOTKH,

BBITIOJTHUTB 3CKU3 00pabOTKH.

OcHanienue padorel. CripaBoyHas IuTEpaTypa.

ITocjie10BaTEIbHOCTh BLINOJHEHUS PA0OThI.

1. BeiOpath MO CpaBOYHUKAM PEKYIIMA HHCTPYMEHT ISl 3aJJaHHBIX YCIOBHMA
00pabOTKM, yKa3aTh €ro MmapameTpbl (MaTepuas, THUI, pa3Mephbl, 3HAYCHUS
YIJIOB).

2. BeimoaHuTh 3cKM3 00paOOTKM [MJii CBOETO BapHaHTa, yKa3aTh TJIaBHBIC

ABUKCHUS U OJIEMCHTEI PCKUMa PC3aHusA.
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Pucynok 31 - Dcku3 06paboTKH OTBEpCTHUS MPOTITUBAHUEM

3. OmpenenuTsh CKOPOCTh PE3aHUs 110 HOPMAaTUBaM. Y TOUHUTH CKOPOCTh Pe3aHus
IO MacTOPTy CTaHKa.

4. BpINOJHUTH MPOBEPOYHBIM pacueT MO MOIIHOCTH pe3anus. g 3Toro
ONpENENNTh CUTy PE3aHHUs U CKOPPEKTHPOBATH CKOPOCTh pE3aHus IO
MOIIIHOCTH JBUTATEIIS.

5. Paccunrtarh MammHHOE BpEMS IPOTATHBAHMSI.

6. Cnhenarp BBIBO/I.

KoHTpoJIbHBIE BOIIPOCHI:
1) Kak BeIOMpaeTcs TN U pa3Mep MPOTHKKHA?
2) Kak onpeenuTh HauOOJbIIIEE YKCIO OJHOBPEMEHHO paOOTAIOIINX 3yObeB?

3) Kakue nmapaMeTpbl BIUSIOT Ha MAIIUHHOE BPEMS TIPOTIATHBAHUS?

IIpakTuyeckas pa6ora Ne 6.

Tema: Pacuer pexxrMOB pe3aHus pu NUTH(POBAHUU
[leab: OcBoeHME METOJIMKH pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB Mpu 00pabdoTke
Ha MITM(OBATBHBIX CTAaHKAX

3HAHMA (AKTyaJInu3aius):

e METOJWKA pacueTa mapaMeTpoB Mpollecca pe3aHus Ipu NuM(OBaHUY;
e pabouune ABMKEHUS U CXeMbl 00paObOTKH MpU NUTM(POBAHNY;
yMEHHSI:

L PACCUUTBIBATH IMapaMETPRI IIponccca pC3aHusl.
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3aganue: BoraucinTh MOIIHOCTh HEOOXOAUMYIO JIJIsl TPOBEIEHUS 00pabOoTKH,

BBITIOJTHUTBH ACKU3 00paOOTKH.

OcHamenue padorbl. CripaBo4Hast IMTEpATypa.

TeopeTnueckuii MaTepuaJ:

K mmudoBanbHbIM paboTaM OTHOCATCS: BHEIIHEE M BHyTpeHHEe nuih(oBaHue
WIMHIPUYECKUX TTOBEPXHOCTEH; IMJIOCKoe NUTM(OBAaHUE TOPLOM M mnepudepuen

Kpyra, 6€CH€HTp0BOG HIJII/I(bOBaHI/IC MUINHAPHUYICCKHUX HOBerHOCTGﬁ.

&) )

Pucynoxk 32 — CxemMa Hapy>KHOTO KPYyTJoro nuindoBaHus B IIEHTPax

[lepen  Ha3HaueHWEM  PEKUMOB  pe3aHUsS BIOMPAIOT  XapaKTEPUCTHUKY
nUIMQoBaAIBHOIO Kpyra, ero (opmy u pasmepbl. Marepuan aOpa3suBHOIO 3€pHa,
TBEPAOCTH M CBsI3Ka Kpyra 3aBUCAT OT HUIM(YeMOro MaTepuaiga U ero TBepAOCTH, a
Tak)Ke€ OT TMPUHATON CKOPOCTH BpAIICHHUS Kpyra. 3epHUCTOCTh Kpyra 3aBHCHT OT

TpeOyeMbIX MapaMeTPOB IMIEPOXOBATOCTH TTOBEPXHOCTH.
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Pucynox 33 - Tunsl u pazmepsl a0pa3uBHBIX HHCTPYMEHTOB

Br16op xapaxkTepucTuky NUM(OBaIbHOIO Kpyra 3aBUCUT OT KOHCTPYKIUH U
HA3HAYCHHS PEXKYIIET0 MHCTPYMEHTa, MaTepralia ero paboueil 4acTH, KOHCTPYKIINU
Y Ha3HAYCHHUS 3aTOYHOTO CTaHKA, PEKMMOB 3aTOYKU. XapaKTEPUCTHKY aOpa3HMBHOTO
MHCTPYMEHTAa COCTaBJIAIOT: (opMa M pa3Mep, poA U 3EpHUCTOCTb aOpPa3MBHOIO
MaTepuana, CTyNeHb TBEPJOCTH, POA CBI3KH H CTpyKTypa. KoHcTpykuusa wu
Ha3HAYCHHE PEXKYIIEro HMHCTPYMEHTa MperonpencnsoT ¢opMy HUIM(OBATBHOTO
kpyra. Jlns oOpaboTku neTtaneit, UMEImuX OOJIBIIYI0 MAcCy, XOPOIIO OTBOJISIIYIO
oOpa3yrolieecs Mpu NUTM(DOBAHUM TEIUIO, MPUMEHSIOT OOJiee TBEpAbIE KPYyru u
WHTCHCUBHBIE pPEXuUMBL. W3nenus, umMeomue HEOONbIIYyI0 TOJIIMHY CTEHOK,
00pabaThIBAIOT MSTKUMHU KPyTraMu OTKPBITBHIX CTPYKTYyp. Ilpu Oombiol miomaan
COTIPUKOCHOBEHHUS NUTM(OBATBHOTO Kpyra C H3JAeTreM TpeOyroTcs Oosiee MATKhe
Kpyrd, Tak Kak YyJeJIbHble JaBJIIEHUS MOTYT OBITb Majbl AJIsi MEPUOJUYECKOTO
OOHOBJICHHSI TIOBEPXHOCTH Kpyra, a MpU MaJOM IUIOMAI KOHTaKTa - HaoOOpOT.
HInudoBanne nmpeppIBUCTHIX MOBEPXHOCTEN ClIEyeT MPOU3BOAUTH 0oJiee TBEPAbIMU

KpyTraMH MJIOTHOW CTPYKTYpPBbI, TaK KaK MPEPHIBUCTOCTh MOBEPXHOCTH CIOCOOCTBYET
34



caM03aTauyMBaeMOCTH KpyroB. B ciydyae oOpa®oTku u3Aenuid TOPLOM Kpyra mnpu

OOJIBIIIOM KOHTAKTE aOpa3vBHBIM

MexAy o00pabaThiBa€MOM IJIOCKOCTBIO U
MHCTPYMEHTOM HEO0OXOJIMMBI 00Jiee MIATKUE KPYITHO3EPHUCTBIE KPYTH, YEM B ClTydae
oOpaboTku niepudepueit kpyra. Ilpu 3ToM KoJbLIEBbIE KPYTH JTOJDKHBI OBITH MSITYE,

s

nuMdoBaHuEe MPOU3BOAUTCA O0Jiee TBEPAbIMU U OTHOCUTEIHHO KPYITHO3EPHUCTHIMU

YeM CETMCHTHBIC. obOecrieuenuss Heobxoammoro mnpoduias  ¢GacoHHOE

kpyramu. [Ipu HEpOBHOH, MPEPHIBUCTON MOBEPXHOCTH (OTIMBKH, MAKOBKH, JIETATH C
BBICTYIIaMH, T1a3aMu), TIPU HEOOJBIIUX KOHTAKTax U paboTe, COMPOBOXKIAIOIICUCS

yaapamMu, CJICOYCT IIPUMCHATH TBCPAbIC KPYT'U IJIOTHOU CTPYKTYPBI.

KPYTW

TiOM) - npamoi npoduns (x,6)
2(K) - koneyeeodd (6)

(3N - KoHWYECckAR NPoDHNe (k)
5{MB) - cewroqxoi (kE)

7 (NAB) = ¢ neyxcTop. BeToSkoR (k)
BUL) - yAWESHEIA WHNMHZPHY, (K)
10 MBAC) - © AsyxcTop. BEITOMKDN |

14A nopransHpie, (x,5), anexTpokopyHg

CTYNHLEA (k)
11{UK) - ualiesHsiA koHueckid (k)
12(T) - Tapens-arsii (k)
4T, 5TN, BTN, 7AT (&)
27 (50} - ¢ onyLeHHEIM SHOM
1 (1) - g oTpeaHse ()
CEMMEHTEI

25A Genwi, (k), anakTposapyHA

JBA uMpeoHHEERIA, (B), 3neKTPOLODYHA

934, 844, 954, 9BA - xpoMaTHTAHACTEI,
{k,6), anaiTpaKapYHA

53C, 54C - wepHeIA k3phia kpemHan (8}

BAC, BAC - zaneHkIA xapEHg KpeMHIUA (K)

B - Gaxenvrosan
K - xepaMHJeckan

1C - BRIMyENO-BOMHYTEIE (k) A A

3C - meimyno-nnockes (G) B, BM2 - Bechma manme (k) 20 {k}; 25 (k); 30 (k); 35 (x); 40 {x,0);

AC - NNOCKO-BRINYENLIE (k) M1, M2, M3 - markaa (x) 50 (x,6): 80 (.5); B0 (K,6)

5C « TpaneysBrdHbe (k,6) CM1, CM2 - cpagre markan (1) — - :

BC - AnA Winwdoskd nonos (6) C1, C2 - cpanwas (k,5) A 1

4C - ans Winikhoakl penecos (6) CT1, CT2, CT3 - cpepre taepaaa (k) (e}

EPYCKA T4, T2 - Teepnan («,6) 2

BN - npamoyronsHsie (k) HT1, MT2 - upesskmai=o TeepaaA (5) Bk 3

BKE - kBanpatHbiz ?c} i

BT - tpeyronsHeE (k) ?

Tun || Pasmepsl || Wnudosankkbii| [3epHHcTocTs || TeepaocTs || CTpykTypa ||CeAska||PaGovan || Knacc Knacc ||{OGozHau.

Marepuan CKOPOCTh | [TOYHOCTH|(Heypaew.|| HTA
[ 12 ||200-20-32]| 25A || 40n | cm2z || 6 || k | 3% || A || 2 | roct
I ; * 2424-83

-Hapy#HLIA || EpyNHEA CpEOMAR  MERKaA  ToHKEA {1-2-3-4) - nnaTHanA (&) FOCT 2424-83 (x.6)
[WAMETD 20008  50(xB) 121« 5 (5:8-T) - cpeguad (x) rOCT 2426-B2 (k,6)
180 (B)  401(x) 10 (8) 4 (8-8-10) - omepeTaA (K) roCT 21963-32 (6)

~BHICOTA 125(8) 320 4 3 (11-12) - BRicoxonopwcTan (K) TY 2-036-701-88 (6)
100(6)  25(x) g M3 TV 2-036-T16-88 (k)

aavery || L8 160 o Y 203682079 (5

K . o
oTBapCTHR \DR :1;’“::5“"“5 ) TY 2-036-968-85 (5)
- MHCTRYMEHT HE KEPAMHMNECKDH CEASKE TY 2-036-1027-88 (6
Cofspkande ocHoBHOA thpaklai B Jepke) {6) - WHCTDYMEST Ha BAYENMTaROR cansie
H-nopmanshos, N-nossiwenkos

Pucynok 34 - Cxema paciii@poBKU yCIOBHOTO 0003HAYEHUS NLTU()OBATHLHOTO
Kpyra
Pexxumbl  pe3aHuss BBIOMpPAOT 1O HOpMmaTuBaMm. llpu paszmuyHbIX BHIAX

nuM(OBaHUS YUYUTHIBAIOT CleAytomme (GakTopbl: MaTepual 3aroTOBKH; TPYIILY

O6pa6aTI>IBa€MOCTI/I 9TOro marcpuaia HIJ'II/I(bOBaHI/ICM, T.€. CBOMCTBO MaTcpuaia
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oOpabaTbIBaThCcsi aOpa3sUBHBIM HHCTPYMEHTOM; TaOapUTHBIE pa3Mepbl 3aroTOBKU;
Jomyck Ha nuiddoBaHue M TpeOyeMbli mapaMeTp HIEPOXOBATOCTU IMOBEPXHOCTH;
MIPUIYCK Ha NITH(OBAHUE; TUTI U MOJIEIb CTAaHKA.

ITocjie10BaTEIbHOCTh BLINOJIHEHUS PA0OThI.

1. BriOpaTh HHCTPYMEHT AJIs 3aJaHHOU 00pabOTKH, BRIIIOJIHUTH ICKU3 U YKa3aTh
napamMeTpsbl.

BeImonHUTh 3cku3bl 00pabOTKH, YKa3aTh pa3Mephl U ABMXKCHUS.

OnpenenuTs pexUMbI pe3anus, V, n, MOJAYN.

OnpenenuTs CUIbl, MOMEHT U MOLTHOCTH HITM(OBAHUSA, BEIOPATH CTAHOK.

Omnpenenuts BpeMst 00paboTKu, eciu npumyck cocrasiset 0,35...0,90 mwm.

o g bk~ w D

CrenaTh BBEIBOI.

KoHTponbHbIE BONIPOCHI:
1)  Kakyto ¢popmy numnoBaibHOTO Kpyra Bbl BHIOpAIH U IoYeMy?
2)  Kak paccunTarh OKpYXHYIO CKOPOCTh NUTH()OBATBHOTO KpyTa?

3)  Kakue mapameTpbl BIUSAIOT Ha BEIOOD HUTH(POBATHLHOTO Kpyra?
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Kpurtepuu oneHuBaHus1 J1a0OPATOPHBIX M MPAKTUYECKUX PadoT:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00yYaroIeMycsi 3a padoTy, BHIITOJIHEHHYIO
CaMOCTOSITENIbHO 0€30IIMO0YHO, B TOJHOM OOBEME C YYETOM palMOHAIBHOCTH
BbIOpaHHBIX PEIICHUN;

- OIICHKA «XOPOIIO» BBICTaBIsIETCS 00ydaromeMycs 3a paboTy, BHIIIOJIHEHHYIO
B IIOJIHOM 00BEME C HEI0YETaAMH, UCIIPABIEHHBIMU CAMOCTOSTENBHO MO HABOIAILIUM
BONpOCAM IMPENOJaBaTeIs.

- OLIGHKa «YJOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOydaromiemycs 3a padory,
BBIIIOJIHEHHYIO C HEJJOYE€TaMH, UCIIPABIECHHBIMU C IIOMOIIBIO IIPENIOJABATENS;

- OLIEHKA «HEYJIOBJIETBOPUTEIBHO)» BBICTABIISIETCA OOyvaroumemycs 3a padory,
BBINIOJIHEHHYIO B HE MOJHOM 00beme (MeHee 50% MmpaBUiIbHO BBIMOJIHEHHBIX 33/laHUN

oT 00111eT0 0OBbEeMa paboThI).
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Ipunoscenue A

MunuctepcTBo 00pa3oBaHus U Hayku YensOnHckoit obnactu
I'ocymapctBenHOe OroKeTHOE TTpohecCHOHANBHOE 00pa30BaTENIFHOE YUPEKICHIE
«lOxHO-Ypanbckuii rocyJapcTBEHHBINH TEXHUYECKHI KON

OTYET

0 BBITMOJIHEHUIO JAOOPATOPHBIX U MPAKTUYECKUX padOT
10 y4eOHOU JUCITUTUIMHE
«IIpoueccol (popmMooOPa30BaAHNS U HHCTPYMEHTHD)
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