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METOINYECKHUE YKA3AHUA U BAPUAHTDI
KOHTPOJIBHBIX PABOT

KoHnTponbHas paboTa COIepKUT TpU BOMPOCa, KacAIOMMXCS GU3MIESCKIX OCHOB
MpoIlecca Pe3aHusl METaJIOB.

3amanus coctaBiieHbl B 25 Bapmantax. Homep 3amanus ompenensieTcss AByMs
MOCJICAHUMU ITM(PpaMu HOMEpa 3a4€THOM KHUKKH CTYJEHTa M BBIOMpaeTcs o TaOll.
1.

[Ipu BeIMOMHEHMM PpabOTHI HEOOXOJWMO II0Ka3aTh, KaKoBa TEHJICHIIHS
W3MEHEHHUsI SBJICHUHN NMPU M3MEHEHUHU PEKHMMa PE3aHMsl, TCOMETPUUECKUX IMapaMeTpOB
pPeXyIIel Y4acTH MHCTPYMEHTOB WM JAPYrux ¢akTopoB. VCXOAHBIMU MaHHBIMHU IS
MojicyeTa BEJIUYUHBI COCTABJSIONIMX CHJIBI pPE3aHus TpPH  3aJaHHBIX YCIOBHSIX
00pabOTKM CyKaT JaHHbIE HOPMATHBOB IO pexumam pesanus. ['paduueckoe
NOCTPOEHUE 3aBUCHMOCTEH COCTaBIIOIIMX CHJIBI PE3aHUs OT PA3IUYHBIX (DAKTOPOB
MOXET OBbITh BBIMOJHEHO HA OCHOBAHUM MOTPABOYHBIX KOA(DPUIIMEHTOB, MPUBEICHHBIX
B OTHX X€ HOpPMATHBAax, a Tak)Ke B CIPABOYHOM JUTEpaType MO PE3aHUI0 METAJJIOB.
PeynbpTaThl pacyeToB JOKHBI OBITH CBEACHHI B TaOmuibl. B koHIe paboThI
HEO0OXOJIMMO JIaTh CCHUIKY Ha MCIOJIL30BAaHHYIO JTUTEPATYDPY.

Bapwuanr |

1. OxapaktepuzoBaTh 1eOpMaLUIO CPE3AEMOr0 CJIOS B MPOLECCE PEe3aHusl.
Vka3arb BiIusHUE Ha KO3()PUIMEHT YKOPOUEHHUS CTPYKKH YCJIOBUHA pe3aHUs
(27IEMEHTOB peXuMa pe3aHusi, TE€OMETPUYECKUX MapaMeTpOB PpEXYyIIeH dYacTu
MHCTPYMEHTA, (DPU3UKO-MEXaHMYECKUX CBOWCTB 00pabaThIiBaEMOro marepuana U T.
1.).OnuceiBaeMble 3aBUCUMOCTH ITPOUJUTFOCTPUPOBATH rpadkamMu, MPUBEICHHBIMU B
y4eOHHMKaX U YY€OHBIX MOCOOUSIX.

2. OxapakTepu3oBaTh CHJIBI, BO3HHKAIOIIME TMPH PE3aHUH  METaJUIOB.
[loacunTarh BEIMYMHY COCTABISIOIIECH CHIIBI pe3aHus Pz mpu 3aaHHBIX YCIOBHSIX.
[TocTpouTs rpaduku U3MEHEHHUS COCTaBISAOUIEH CHiibl PZ ¢ M”3BMEHEHHEM 3J1€MEHTOB
pexxuma pe3anus (V, S u t) mpu reoMeTpuUYecKuX MapameTpax pexylled 4YacTu
MHCTPYMEHTa M 00pabaTblBaéMOM MaTepuajie, COOTBETCTBYIOIIUX 3aJaHHBIM.
Onpenenutb 3(PPEKTUBHYIO MOIIHOCTh, 3aTpauyMBAaEMYIO0 Ha pE3aHUE MPH 33JaHHBIX
YCIIOBUSIX 00paOOTKH.

3. OxapakTepu30BaTh 3aBUCUMOCTb MEXAY CKOPOCTBIO PE3aHUs U CTOMKOCTBIO
pe3na. OOBACHUTH BIMSHHE YCIOBUM 00pabOTKM (peXMMa pe3aHus, maTepualia
UHCTPYMEHTa, TE€OMETPUYECKMX  MapaMeTpoB  pEeXylled  4acTh, CBOICTB
oOpabaTbiBaeMOro Marepuajia) Ha CTOMKOCTh. [lojicunTarh CTOMKOCTH peslia Mpu
3a/IaHHBIX YCIOBUSAX 00paOOTKH.



Bapuanr I

1. OxapakTepu3oBaTh KadecTBO 0OpaOOTaHHOW IMOBEPXHOCTH MPU PE3aHUU
METAIJIOB (IIIEPOXOBATOCTh MOBEPXHOCTH, CTCTICHh W TIyOWHY HAKJICTIAHHOTO CJIOs).
OOBICHUTH BIMSTHUE HA BHICOTY MUKPOHEPOBHOCTEH M IIyOMHY HAKJICTIAHHOTO CJIOA
AJIEeMEHTOB pekuma pezanus (V, S, t), reoMeTpUuecKuX MmapaMeTpoB PexXyIIel yacTu
MHCTpyMeHTa (), @, r), W3HOCA WHCTPYMEHTAa MO 3aJHEH TOBEPXHOCTH, CBOWCTB
oOpabatbiBaemMoro  matepuasnia (o, HB).  OnuceiBaeMble  3aBUCUMOCTH
MPOWLIIOCTPUPOBATh TpaduKaMy, TPUBEACHHBIMA B YYCOHMKAX U Y4EOHBIX
MOCOOUSX.

2. OxapakTepu3oBaTh CHJbl, BO3HUKAIOUIME TIPU PE3aHUM  METAJUIOB.
[ToacunuTtaTh BEeMMUHUHY COCTABJISIONIECH CUIBI pe3aHusi PX mpu 3aaHHBIX YCIOBHSIX.
[Toctpouts rpaduku H3MEHEHUs COCTaBIAOIIEH PX ¢ M3MEHEHHEM »3JIEMEHTOB
pexuma pesanus (V, S U t) nNpu reoOMETPUUYECKHX MMapaMeTpax pexylled 4YacTu
MHCTPYMEHTa U 00pabaThIBAEMOM MaTepuaje, COOTBETCTBYIOIIUX 3aJaHHBIM.

3. OxapakTepu3oBaTh  METOJbl  HKCIEPUMEHTAJIBLHOTO  OMpEaeNICHUs
TeMIiepaTypbl pe3anus. ONHUCBhIBaéMble METOIBI MPOMJLTIOCTPUPOBATh PUCYHKAMH,
MIPUBEJCHHBIMHU B YUYCOHUKAX M YUCOHBIX TTOCOOMIX. YKa3aTh, KaKue U3 HUX MOYKHO
WCITOJIB30BAaTh JIJII M3MEPEHUST TeMIIepaTypbl Ha TEpEeIHeH TOBEPXHOCTH pe3lia Mpu
TOYCHHUM.

Bapuanr Il

1. Ykazare npuuuHbl 00pa3oBaHusl HapocTa Mnpu pe3anuu. OxapakTepu3oBaTh
BIMSIHME HApocTa Ha M3HOC MHCTPYMEHTAa M IIEPOXOBATOCTh 00pabOTaHHOMN
MOBEpXHOCTU. bynmer mm 00pa3oBbIBaThCS HAPOCT TMPH 3aJaHHBIX  YCIOBUAX
00paboTku?

2. OxapakTepu3oBaTh CHJIBI, BO3HHKAIONIME TMPH PE3aHUH  METaJIOB.
[ToxpcunTaTh BEMUMYMHY COCTABISIONICH CUJIBI pe3aHus Py mpu 3aJaHHBIX YCIOBHSIX.
[Toctpouth rpaduku H3MEHEHUs COCTaBisAOmIe Py ¢ M3MEHEHHEM 3JIEeMEHTOB
pexuma pesanusa (V, S U t) Npu reoMeTpUYECKHX MapaMeTpax pexylled ydactu
WHCTpYMEHTa 1 00pabaTbIBaeMOM MaTepHase, COOTBETCTBYIOIINX 33 JaHHBIM.

3. OxapakTepu3oBaTh THUIBI CTPYXEK, OOpa3yIOMUXCs TpU PE3aHUMU.
OOBSICHUTh BIWSHHUE YCIOBUM 00paboOTKM (peXuMa pe3aHus, OXJIAXKICHHUS,
reOMETPUUYECKUX TapaMEeTPOB PEeXYLIeH YacTM M W3HOCAa HMHCTPYMEHTA) Ha BUJ
CTPY)KKH. YKa3aThb THIl CTPYXXKH, O0Opasyiouieiicss npu 3aJaHHBIX YCIOBHUSX
oOpaboTtku. [lepeuncanuTh ciocoObI OTYYECHUS TPOOICHON CTPYKKH Tpu 00paboTKe
BSI3KMX MaTE€pPHAJIOB.



Bapuant IV

1. Vka3zarp ucTOYHMKH 0Opa3oBaHMs Teruia Npu pe3aHuu. lIpuBectn cxemy
HalpaBJ€HUN  TEIUIOBBIX IMOTOKOB OT MCTOYHUKOB OOpa3oBaHMs — TeIUIa.
OxapakTepHu30BaTh TEIIO0Opa30BaHUE B 3aBUCHUMOCTU OT pexuma pesanus (V, S, u
t), TEOMETpUH PEXKYIIEH YacTH WHCTPYMEHTa (y U ¢), CBOMCTB 00pabaThIBAEMOTO
Marepuaina (og, HB) u COX. IloacuntaTh KOJMYECTBO TeIJa, BbiaeauBIerocs 3a 10
MUHYT TOUECHUS IIPU 3aIaHHBIX YCIOBUSX.

2. OxapakTepu3oBaTh CWJIbl, BO3HHMKawIMe npu pe3anuu. [logcuurarsb
BEJIMYMHY COCTaBJLIIOLIEH CWIIBI pe3anus Pz mpu 3amaHHbIX ycnmoBusx. [loctpouts
rpaduky U3MEHEHHsI COCTaBJIsItoNIe Pz ¢ n3MeHeHneM reoMeTpruiecKuX rmapamMmeTpoB
peKyled dYacth HWHCTpyMeHTa (y, @, ) nmnpu o0paboTke  3aJTaHHOTO
Marepuanac pexuMoM, COOTBETCTBYIOLIUM 3aJaHUIO.

3. [IpuBectn ompeneneHne TEOMETPUUYECKUX MapaMeTpPOB PEXYIIEH YacTh
pe3na. Ykas3aTh BIMSHUE YCTAaHOBKH Pe3lla OTHOCUTEIBHO LIEHTpa 00padaThIBAEMOTO
U3JIeNUsl Ha JEHUCTBUTEIBHYIO BEJIHMYMHY IEPEJHEr0 M TIJIABHOTO 3aJHEr0 YTJIOB.
OnpenenuTh AEHCTBUTENBHBIE BEIUYHUHBI [IEPEIHErO U ITIABHOTO 3aJHETO YIJIOB IPH
YCTaHOBKE TOKApHOT'O pe3lia BhIIIE U HIXKE IEHTpa 00pabaThlBa€MOTo M37Eius Ha
BeIMUUHY 5 MM. [lnametp oOpabdaThiBaeMOI OBEPXHOCTH B3ATh IPOU3BOJIBHO.

Bapuant V

1. OxapakTepu3oBaTh BUJIBI U3HOCA PE3LIOB MPHU PE3aHUU. YKa3aTh MPUUUHBL,
BBI3BIBAIOIIINE U3HOC, U OMKCATh 3aBUCHUMOCTh M3HOCA pe3lia OT 3JIEMEHTOB PEeXUMa
pesanust (V, S u t), reomeTpuvecKkux MapaMeTpOB PEKYIICH YacTH HHCTPYMEHTA
(y, a, @, r), cBoiicTB oOpabaThiBacMoro matepuana (op, HB) u oxmaxmarorieit
KUIKocTH. OnpenennuTb, K KaKoMy BUAY OTHOCUTCS U3HOC MPH 3aJaHHBIX YCIOBUSIX
00pabOTKM M HAYEPTUTh CXEMY HM3HOCA ITOTO BHUJIA.

2. OxapakTepu3oBaTh CWJIbl, BO3HHMKawIMe npu pe3anuu. [logcuurarh
BEJIMYMHY COCTAaBJISIONIEH CWIIbI pe3aHus Py mpu 3agaHHbIX ycnoBusx. Iloctpouts
rpaduKy U3MEHEHUs CoCTaBIstonel Py ¢ M3MeHeHneM reoMeTpUuIeCcKuX rmapaMeTpoB
peXylleld 4acTH MHCTpyMeHTa (7, @, ¥) U B CBSI3M C €r0 M3HOCOM IpU 00pabOTKe
3a/IaHHOTO MaTepuaia ¢ pe>KMMOM, COOTBETCTBYIOIIMM 33JaHUIO.

3. OxapaxkTepu3oBaTh BHUOpalMy, BO3HUKAIOIIME MPU PE3aHUM METAUIOB, U
IIEPOXOBATOCTh 00paOOTAaHHON MOBEPXHOCTH. YKa3aTh BIUSHHUE DJIEMEHTOB PEKUMa
pesanust (V, S u t) U reoMEeTpUYECKUX MApaAMETPOB PEKYIICH YacTH HMHCTPYMCHTA
(7, @, @1, ) Ha IEPOXOBATOCTH 00PabOTAHHOW MOBEPXHOCTH. [IpuBecTH onpenencHue
U HAuYepPTUTh CXeMy OO0pa30BaHUs HOMHHAJIBHOIO, ACHCTBUTEIBHO M OCTATOYHOIO
ceueHUM cpes3aemoro cinos. IlomcumraTe BBICOTY HEPOBHOCTEW NOBEPXHOCTH,
00paboTaHHOM NpU 3aJaHHBIX YCIOBUSX.



Bapuant VI

1. Tlepeuncaute TpeOOBaHUs, MPEIBABISIEMbIE K HHCTPYMEHTAIbHBIM
MaTtepuanam. ONUIIUTE CBOWCTBA U 00J1aCTH MPUMEHEHHUS OBICTPOPEKYIIUX CTAJICH U
TBEP/BIX CIUIABOB U IIYTH UX COBEPIICHCTBOBAHMS.

2. OxapakTepu3oBaTh CHJIbl, BO3HHKAIOIIME TMPH PE3aHUH  METaJIOB.
[ToncunTarh BENUUYUHY COCTABIISIOIIEH CHUJIbI pe3aHus PX mpu 3aaHHbBIX YCIOBHSIX.
[Toctpouth rpaduku H3MEHEHHs CcOCTaBisioled PX ¢ M3MEHEHHEM 3JIEMEHTOB
pexuma pesanus (V, S u t) Ipu reoMeTpUyecKuX IMapameTpax pexylled dacTu
MHCTPYMEHTa U 00pabaTbIBAEMOM MaTepHaje, COOTBETCTBYIOLINX 33 JaHHBIM.

3. IlpuBenurte ompesesieHUEe Te€OMETPUUYECKUX MapaMEeTpOB PEXYILIEH YacTh
pesma. Onummre pasnuyde CTAaTHYECKMX M KUHEMAaTHYECKUX YIJIOB  pe3la.
Omnpenennre KUHEMaTUYECKUE MEPEIHUN U 3aAHUM YTIIbI TIPU YCIOBUAX 00pabOTKH,
COOTBETCTBYIOIIMX 3afaHuto. Jluamerp oOpabaTbiBaeMON MOBEPXHOCTH B3SITh
IIPOU3BOJIBHO.
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JlaHHbIEe K KOHTPOJILHOM padoTe

Tabmura 1

Hocuren. ObpatariBacmas Pexxymas yacte HHCTpyMEHTa Pexxum pesanns
mudpel | Bapunan JIeTaIb-BaJIK
3a4.KH T MapKa dopma ['eomerpuu. mapamerpsol V. S
BOIIPOCO HB | OB, |matepua| mnepen- r t,
B Matepuaa MIla | HEU TpaHu 0 0 0 0 /M| M/ MM
p Y a ? a A UH 00
1 | Crams 25 | 128 | 460 | T15K6 | OCkaic | 4o | g | 45 | 10 | 5 | 2 |340| 04 | 2
dackoit
2 I | Crams35 | 140 | 500 | T5K10 | HHHockatc | 1o | g | 45 | 10| 5 | 2 | 150 | 08 | 6
dackoit
3 Il | Crams45 | 197 | 600 | T15Ke | Hockat | 4o | g | 60 | 15 | o0 | 1.5 | 300 | 03 | 255
¢ dackoit
4 IV 65T 229 | 700 | T30K4 | 1PMOcKat | 4o 95 | 30 | 10| 0 | 2 |370/015] 15
¢ ¢ackoit
5 V 20X | 179 | 550 | T14kg | Hmockai | 4 | g | 45 | 15 | 5 | 1 | 150 | 0,6 | 25
¢ dackoit
6 VI | Crams30 | 131 | 500 | T15Ke | mockat | 4| g |\ 6o | 10 | 0 | 15 | 300 | 03 | 3
¢ dackoit
7 | Crams 45 | 197 | 600 | T5K10 | Hockat | 4o | g | 45 1 10 | 0 | 2 |160| 06 | 4
¢ dackoit
8 1 65T 229 | 700 | TI5K6 | 1O%Kat | 4o | 90 | 30 | 10 | 0 | 2 |270015] 15
c dackoit
9 I CYl0 | 197 | - | BKS | Tlmockas | O | 6 | 45 | 15 | 5 | 15 | 100 | 0.8 | 8
10 W CUl5 | 207| - | BK6 | Tlmockas | 5 | 6 | 45 | 156 | 5 | 2 | 120 05 | &
11 Vv CUl8 | 229 - | BK2 | Tlmockas | 5 | 10 | 45 | 15 | 0 | 1 | 110 | 02 | 3




[Tponomxenne Tadm. 1

12 Vi CU20 |241] - | BK3M | Ilmockas | 5 | 10 | 45 | 15 | 5 | 2 [120] 03 | 25

13 | 40X 217 | 700 | TsK1o | THHOcKaic | 45 | g | 45 | 10 | 0 | 3 | 145 | 04 | 3
dhackoit

14 1 40XH | 207 | 700 | T5K10 | Prockaic | 4o | g | go | 10 | 0 | 1.5 | 160 | 06 | 4
dackoit

15 1 65T 229 | 700 | T15KE | TPHOCKaIC | 4o | 95 | 30 | 15 | 5 | 2 |270| 02 | 2
dackoit

16 IV XBI 255 | 800 | T14kg | THOcKaic | 40 | g | g0 | 10 | 0 | 15| 130 | 05 | 4
dackoi

17 \V; 30XM | 217 | 600 | T30K4 nggﬁifl 110 | 12 | 45 | 15| 5 | 15350 | 02 | 1,5

XISHIZM2T

18 VI "(5p443) | 207 | 600 | TI5K6 | Iliockas | 10 | 8 | 45 | 10 | O | 2 | 150 | 04 | 2

19 | 30XMA | 229 | 650 | T14K8 | PAAYCHAT | 5 | 15 | 60 | 10 | 5 | 1 | 230| 04 | 2,5
¢ dackoit

20 I mxi5 | 207 | 700 | Ti4kg | PAAayenas | oq | 95 | 45 | 10 | 0 1 [220] 04| 25
¢ dackoit

21 1 1X15 197 | 600 | T30K4 | Ilmockas | 15 | 12 | 30 | 10 | 0 | 2 |200] 02 | 2

22 v | PXAHIAB2 507 T 650 | T30Kk4 ngzﬁgi “l15 |12 |45 | 10| 0 | 2 |160| 02 | 15

(DU257)

23 Vi WIX15 | 207 | 700 | T30K4 | PMoexaic | 4o | 45 | 45 | 15 | 0 | 15 | 350 | 0.1 | 15
dackoi

24 VI 19XI'T | 207 | 700 | TT5K6 Hggzigi 115 | 8 |60 | 10| 0 | 2 |180 |04 | 4

25 | CU30 | 269| - | BK6 | Ilmockas | O | 10 | 45 | 15 | 5 | 15 | 100 | 0,4 | 4

[Tpumeuanue. [{nst nmepenneii rpanu ¢ packoi: nepeauuit yroa dgacku y = -5°, mmpuna dacku f = (0,8-1)S




