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JIner akTyanu3anua pado4eii mporpaMmel
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3ag. xadenpoit A.B. Momnnep




1. Ilesu ocBOEeHUsI I CHUTILTHHBI (MOYJIs1)

enstmu ocBoeHuUst TuCcHUTUTHHEL « Teopust 00pabOTKH METaNIOB TABJICHHEM SIBIISTFOTCS:

- Pa3BUTHE Y CTYACHTOB JMYHOCTHBIX KAU4eCTB, a TaKkxke popMupoBaHue oduienpodeccu-
OHAJILHBIX U TPO(ECCUOHATHHBIX KOMIIETCHIINI B COOTBETCTBUU ¢ TpeboBanusmMu ®I'OC BO mo
HarpasieHuto noarotopku 22.03.02 Metamyprus;

- 00y4YeHHE CTYJIEHTOB TEOPETUYECKUM OCHOBAM DPALMOHAIBHOIO MOCTPOEHUS, aHAIN3a
TEXHOJIOTHYECKOHN MOCIIeI0BAaTeIbHOCTH B3aUMOJCHCTBUS IIIACTUYECKH 00pabaThiBaeéMOro Tejia
¥ MHCTPYMEHTA B OCHOBHBIX Tporieccax o0padboTku MeTayuioB gasieHuem (OM/);

- (hopmMHpoBaHHE y CTYJEHTOB OCHOB 3HAHUI 3aKOHOMEPHOCTEH U SIBJICHHI, COIPOBOXK-
naromux nporeccst OM/I;

- YCBOGHHE CTyIEHTaMH THIIOTE3, 3aKOHOB, TEOPUH Ul OIpeleieHHs] HamnpsKeH-
HO-JIe()OPMUPOBAHHOTO COCTOSIHHS, KHHEMAaTHYECKUX W CHIIOBBIX XapaKTEPUCTUK MPOIECCOB
OMJL;

- oOpeTeHne HABBIKOB M YMEHUS HA OCHOBE TOJIYYCHHBIX 3HAHWI ONUCHIBATH U aHATH3H-
pOBaTh HAIpPSHKEHHO-I1e()OPMHUPOBAHHOE COCTOSHUE, KHHEMATHUUECKHUE U CHIIOBBIE XapaKTepu-
CTUKH B PA3JIMUHBIX TEXHOJOTHYECKUX mporeccax OM/I.

2 . MecTo qucuMnIuHbI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuna « Teopusi 00pabOTKK METaIOB AaBJIEHUEM» BXOAUT B BAPUATUBHYIO YacTh
yueOHOro T1aHa 00pa30BaTeIbHON MPOTrPAMMBI.

JUis M3y4eHus TUCIUIUIMHBI HeOOXO0IMMBbI 3HaHUS (YMEHUs, BiIaJieHus), chopMupoBaH-
HBIE B PE3YJIbTATE U3YUCHUS AUCLIUILINH/ TPAKTHK:

MarepuanoseneHue

MaremaTuka

®duznka

Xumust

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU U3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

TexHomOTMM POU3BOICTBA COPTOBOTO MpOKaTa

TexHom0rnu Npor3BOACTBA JIUCTOBOTO ITPOKaTa

[Tpou3BoacTBEHHAS - MPAKTUKA MO MOJTYYEHUIO MPOGECCHOHATBHBIX YMEHHN U OTBITA
npodeccHoHaNbHOMN AeSITETbHOCTH

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMEHa

TexHonmoruu riry00KON epepadOTKH METAIIIIOB

3. Komnerenuuu odyuarouerocsi, popmMupyembie B pe3yJbTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIS1) U IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHUs TUCHUIUIMHBI (MOAyssi) «Teopust oOpabOTKM METaIOB JaBlie-
HUEM» 00yJaIoIUICs JOJKEH 00J1a1aTh CIEIYIONUMUA KOMITETEHIIUSIMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPHUIO U MPAKTUKY JIS PEILICHNS MHKCHEPHBIX 3a1a4
3HaTh -OCHOBHbIE 3aKOHOMEPHOCTH U SIBJIEHHs B oyare AedopmMaiuu B rmporeccax
OM[;
-OCHOBHBIE XapAaKTEPUCTUKU MHCTPYMEHTA JUJISl peaIn3aluy IpOLeCCOB
OMUL.




YMers -BBIOMpATh NapaMeTpbl MHCTPYMEHTA ISl peali3alliy 33JaHHOTO Ipoliecca
OMJL;
-aHAJIM3UPOBATh TEXHOJOrn4Yeckue mnpoieccsl OM/] ¢ 1enbio moucka on-
THMAaJbHBIX MIAPAMETPOB Mpoliecca U BbIOOpa HAMITYUIero 000pya0BaHus.
BJIaI[eTB -MCTOJaMU aHaJIn3a TCXHOJOI'MYCCKUX MMPOUCCCOB U UX BJIMAHUSA HA Ka4cC-

CTBO ITOJIY4a€MbIX I/I3,HCJ'II/II71;
-YMCHUCM aHAJIM3UPOBATH TCXHOJOTHUYCCKUC PCIKUMBIL.

[1K-3 roToBHOCTBIO

HCIIOJIb30BaTh (1)H3HKO-MaT€MaTH‘{€CKHI>'I arrapar Ijid pecHusd 3a1a4,

BO3HHUKAIOIIUX B XO0AC HpO(l)eCCHOHaHBHOI;'I JACATCIIBHOCTH

3HaTh

-METO/Ibl pacyeTa HanpsHKeHHO-Ie(OPMUPOBAHHOTO COCTOSHUS, KHHEMA-
TUYECKHUX U CWJIOBBIX XapaKTepUCTHK npoueccoB OM/I.

YmMmern

-COCTaBJISITh MaTEMAaTHIECKOE ONMCAaHUE TS pacyeTa aedopMariuii, cko-
pocteil negopmanuii, HaNPsHKEHUH, KHHEMATHYECKUX XapaKTePUCTUK
JBYDKEHUS METaJlJIa U MHCTPYMEHTA, CUJIOBBIX ITAPAMETPOB ISl Pa3IMUHBIX
nponeccoB OMJI;

-OIICHUBATH NPABMIIBHOCTD UCIIOJIb30BaHUS TUIIOTE3, TOMYIIEHHUH MTPH CO-
CTaBJICHMM MaTEMaTHYECKOr0 OMMCAaHUs; pAaCCUUTHIBATh JeOpMaLluu U
HaIpsDKEHUs, IPOTHO3 pa3pylLIeHUs B ITpolieccax 00padOTKU METaIOB
JaBJIEHUEM, CUJIbI, paOOTY M MOILHOCTh IJIACTUYECKOH AedopMariy ¢
npuMmeHeHuem JBM.

Brnaners

-HaBbIKaMH CaMOCTOSATCIIbHO HpI/IO6peTaTI), YCBauBaThb U IIPUMCHSATH 3HAHUA
I aHaJIn3a U 0OBSCHEHUS 3aKOHOMepHOCTeﬁ I[e(l)OpMI/IpOBaHI/IH METalia,
KHUHCMATHUKU ABWKCHUSA MCTAJUIa 1 UHCTPYMCHTA, BOSBHUKHOBCHUS U pacC-
MpEACIICHUA HAIrpy30K B O4are ,Z[e(l)OpMaI_[I/II/I B Pas3JIMYHBIX IIpOHECCax OMI[




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIINHBI (MOIYJIs)
OO01mast TpyJ0eMKOCTh TUCIUIUIMHBI cocTaBisieT 11 3aderHbix equnani 396 akaj. 4acoB, B TOM YHC-

Je:

— KOHTaKTHas pabota — 179 akax. yacos:
—ayautopHas — 170 akaz. 4acos;
— BHEAyIUTOpHAS — 9 aKaj1. 4acos,;

— camocTosiTenpHas padbota — 145,6 aka. yacos;

— MOJTOTOBKA K K3ameny — /1,4 akan. yaca.

®dopma aTTecTaluu - 3K3aMeH, KypcoBasi pabora.

AynutopHas g e
o | KoHTaKTHas pabora E 5 dopma Tekyle-
=
5 B aKaJ. Jacax v o T0 KOHTPOJA Ko
Pa3nen/ tema 2 (B axaz. vacax) & 2| Bumx camocrosTensHOl p A
g 3 o YCIIeBa€MOCTH H | KOMIIe-
JUCIUIUIAHBL P £ = paboThI .
O g £ IPOMEXYTOUHOH | TEHIMU
ek 71ab. | mpaxT. R aTTeCTaIHn
3aH. 3aH. | O &
1. Teopetudeckue ocHOBbI OMJ]
CaMOCTOSITETIFHOE H3yUe-
HHE Yy4eOHOH U HayqHOH
nabopaTopHas
JIUTEepaTyphl, HOATOTOBKA K
pabota Nel,
1.1 ®usnueckas mpupoaa nabopaTopHO- MpaKTHYE- OIIK-4,
N 6 421 | 1/11 5 IpOBEpKa UHIU-
TUIACTHYECKOH eopManiu CKOMY 3aHATHIO, TK-3
BUIyabHBIX 3a-
BBITIOJTHEHNE MTPaKTHYE- .
JTaHUH
CKUX paboT (peuieHue 3a-
1adq)
CaMOCTOSTENILHOE U3yUe- KOHTDOILHAS
1.2 BHelHee TpeHUE U He- HHUE yueOHOW U HaydHOUH P
PaBHOMEPHOCTH edopMa- 6 6211 | 2/21 8 |muTeparypsbl, IOATOTOBKA K padora Nel, OIIK-4,
181708 JTabopato I—’IO paKkTHye nadopatopuaz TIK-3
parop P pabora Ne2
5 CKOMY 3aHSATHIO
CaMOCTOSTENLHOE U3yUe-
HUE y4eOHOW 1 HayJHOH
1.3 ®opmounsmMeHeHne U Y1 i naboparopnas | OIIK-4,
6 6/11 | 2/11 7 |auTeparypsbl, IOATOTOBKA K
(hopmooOpazoBaHue pabota Ne3 TIK-3
71a00paTOPHO- MpaKTHIe-
CKOMY 3aHATHIO
CaMOCTOSTETLHOE H3yUe-
HUe y4eOHOI 1 HaydYHOU KOHTPOIBHAA
1.4 CoiicTBOOOpa3oBaHue pabota Ne2, OIIK-4,
o 6 6/11 | 2/11 8 |;mTeparypsbl, MOATOTOBKA K
U CBOHCTBOM3MCHEHHE naboparopHas IK-3
7a00paTOPHO- MpaKTHIe-
pabora Ne4
CKOMY 3aHATHIO




CaMOCTOATEIIBHOC U3y4de-

CKUX paboT (pelieHue 3a-
Jiadv)

1.5 AnanmuTHYecKue u IKC- o 9 ceMHHap-
HHUE yueOHOW U HaydyHOH
MePUMEHTAITbHBIC METOIbI JTUCKYCCHS,
JIUTEPATyphl, MOATOTOBKA K
ompeneneHust 1eGpopMupy- naboparopHast
M 71a00paTOpHO- MpaKTHIe- OIIK-4,
IOLIMX YCUJIMH U HaIpshKe- 7 921 | 8/41 | 19,3 pabora NeS,
. CKOMY 3aHSATHIO, I1K-3
Huit B iporieccax OM/I. MpOBepKa UHIN-
BBITIOJTHEHNE MTPAKTHYE-
[TnacTHYHOCTH U BUIyaJIbHBIX 3a-
—— CKUX paboT (pelieHue 3a- f—
p Jia4)
CaMOCTOSATENEHOE H3yde-
HUE yueOHOW U HaydyHOH nabopatopHast
pabora Ne6,
JIUTEPaTyphl, MOATOTOBKA K
MIpOBEpKa WH/IH-
nabopaTopHO- MpaKTHYE- OIIK-4,
1.6 TIpeccoBanue METaLIOB 3 321 | 2/11 8 BHYaJIbHBIX
CKOMY 3aHSATHIO, . IK-3
3aj1aHuH,
BBITIOJTHEHNE MTPaKTHYE-
KOHTPOJIbHAS
CKUX paboT (peuieHue 3a-
pabota Ne3
1adq)
Hroro no pazneny 34 |34/101 | 17/101 | 55,3
Hroro 3a cemectp 34 |34/10M|17/101 | 55,3 SK3aMeH
2. Teopwust IpOKATKH
CaMOCTOSATEIEHOE H3yde-
HHUE yueOHOW U HaydHOUH
JIATEpaTyphl, IOATOTOBKA K OTIK-4
2.1 lpokatka u ee 2 103 71a00paTOPHO- MpaKTHIe- KOHTPOJIbHAS TK-3 '
Pa3sHOBUAHOCTH ' CKOMY 3aHSATHIO, pabota Nel
BBITIOJTHEHUE MTPaKTHYe-
CKUX paboT (peuieHue 3a-
Iadq)
CaMOCTOSATEIBEHOE H3yUe-
HUEe y4eOHOI 1 HaydYHOU
JINTC Z: bl HO}IFO}TIEBKB. K KOHTPOJIbHAA
2.2 Ouar aedopmaruu npu na6§ azro) I—’IO- MnpaKTh4e- paGora Ne2, OIK-4,
) . p p 6 6/21 | 4/0,51| 16 parop P KOMILTICKCHAs TIK-3
MPOAOJIbHOU IMTPOKATKE CKOMY 3aHATHIO,
n1abopaTopHas
BBITIOJTHEHUE MTPaKTHYe-
pabora




CaMOCTOSTEIBHOE H3yUe-
HHUE yueOHOW U HaydyHOUH

2.3 YcnoBue 3axBara Me- JIUTEPATyphl, MOATOTOBKA K I;;)%TOPTZH;.I:;&
Tayia BaJKaMH U 0COOCH- 6 621 | 4051 | 16 nabopaTopHO- IpaKTHYe- COMILICKCHAA OIIK-4,
HOCTH KOHTAKTHOTO TPEHHS CKOMY 3aHSATHIO, naGopatopHas IK-3
TP TIPOKATKE BBITIOJTHEHNE MTPAKTHYE- aGora
CKUX paboT (pelieHue 3a- p ’
Jia4)
CaMOCTOSATENEHOE H3yde-
HUE yueOHOW U HaydyHOH KOHTPOIBHAS
JIUTEPaTyphl, MOATOTOBKA K pab (?T a No3
24 KI/IHeMaUTI/IKa 6 s | 2051 | 16 nabopaTopHO- MpaKTHYE- KOMILICKCHAs OIIK-4,
HPOAOJIBHOM MPOKATKH CKOMY 3aHSATHIO, 1a60DATODHAS IK-3
BBITIOJTHEHNE MTPaKTHYE- E 6OT§
CKUX paboT (peuieHue 3a- p
1adq)
CaMOCTOSATEIEHOE H3yde-
HHUE y4eOHOH 1 HayJHOI
JIMTCPAaTyphbl, IOATOTOBKA K KOHTpOIbHAs _
2.5 JledpopMupoBaHHOE CO- T2600ATORNO- TDAKTIC- pa6ora Ned, | OIIK-4,
CTOSIHHUE U YIIUPEHHUE MPH 6 6/41 |2/0,51M | 16 cpKOMp SaHﬂfI/l}O KOMILJIEKCHas TIK-3
MPOKaTKe Y ’ naboparopHas
BBITIOJTHEHNE MTPaKTHYE- aGora
CKUX paboT (peuieHue 3a- p
Jia4)
CaMOCTOSATEIBEHOE H3y4e-
HHUE yueOHOW U HaydHOUH
JIUTEPATYPHI, IOATOTOBKA K I;);T()I)T(;H;.?;H
2.6 DHeprocuioBble 8 a4t | som 16 71a00paTOpHO- MpaKTHYe- KOMILICKCHAs OIIK-4,
napaMeTphbl MPOKaTKU CKOMY 3aHSTHIO, naGopatopHas IK-3
BBIIIOJTHCHUE ITPAKTHYC- 260'1‘3
CKUX paboT (peuieHue 3a- p
Jia4)
HWroro no pazueny 34 |34/161| 17/414 | 90,3
Hroro 3a cemectp 34 |34/161| 17/41 | 90,3 9K3aMeH, Kp
Vroro no aucimmine 68 |68/2611|34/1411 | 145,6 disamett, kypcopas | OTK-4,

pabora

IK-3




5. O0pa3oBare/ibHbIE TEXHOJIOTHH

C uenpro peanu3anui KOMIETCHTHOCTHOTO MOIX0/a, a TaKkke (HOPMHUPOBAHMS U Pa3BU-
TUS TPO(HEeCCHOHATBHBIX HABBIKOB O0YYAIOIINXCS PEAU3YIOTCS CIEIYIOIINE CPEACTBA, CIOCOObI
Y OpPraHU3alMOHHBIC MEPOTIPUSTHS:

- W3y4YEHHE TEOPETUYECKOro Marepuaia JUCHUUIUIMHBI Ha JIEKIHIX C MCIOJb30BaHUEM
KOMITbIOTEPHBIX TEXHOJIOTHIA;

- CAMOCTOSITEIBHOE M3YYEHHE TEOPETUUYECKOTr0 MaTepHalla JUCHUILIUHBI C UCIIOIb30Ba-
HUEM METOJINYECKHUX Pa3pabOTOK, CrieUaTbHON Y4eOHOH U HAyYHOH JIUTEpaTyphl;

- popmMupoBaHue U pa3BUTHE MPOPECCUOHAIBHBIX HABBIKOB 00yUYalOIIUXCSl HA MPaKTHU-
YECKUX 3aHATHUSIX.

B wu310)XeHMHM NEKIMOHHOIO Marepuana W MNpU MPOBEACHUM MNPAKTUYECKUX 3aHATUU
MPEJITOJIaraeTCs Mepexo]] OT PEMPOAYKTUBHBIX METOAOB OOyUEHUS K YAaCTHYHO-TIOMCKOBBIM
MCCJIEI0BATENIbCKUM METOJaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUUECKOE MBILIUICHUE, YMEHUE
apryMEHTHUPOBaTh U OTCTAaMBaTh COOCTBEHHOE MOHMMaHHE Bompoca. C 3TON 1eJbI0 BO3MOXKHO
MCIIOJIb30BaHNE METO/I0B SBPUCTHUECKHUX BOIIPOCOB U OPIMHCTOPMUHTA (MO3TOBOM aTaky).

CamocrosiTenbHasi paboTa CTYACHTOB JI0JDKHA OBITh HANpaBJieHA HA 3aKpeIJICHUE Teope-
TUYECKOT0 MaTepHalla, U3JI0’KEHHOTO IMpernojaBaTesieM, Ha MpopabOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITEJIbHOE U3YYCHHUE, Ha TIOJITOTOBKY K JJa0OpPaTOPHBIM 3aHSATHUSAM, TOATOTOBKY K UTOTO-
BOI aTTECTaINH.

B xone 3ansTuit npeamnongaraeTcsi UCMOJIb30BaHUE KOMIUIEKCA MHHOBAIIMOHHBIX METO/IOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKJIIOYAIOIIETO B ce0s:

- CO3JIaHUE MPOOJIEMHBIX CUTYallUi C MOKA3aTEBbHBIM PEIICHUEM TPOOJIeMBI MPETo/ia-
BaTeJEM;

- CaMOCTOSITEIIbHYIO IMOMCKOBYIO JIESITEIHLHOCTh B PEIICHUM YU4€OHBIX IPOOIeM, HaIllpaB-
JSIEMYIO IIPETIOJaBaTEIEM;

- CAaMOCTOSITENILHOE PellIeHUe MPOOJIEM CTYAEHTaMU MO/l KOHTPOJIEM IIPEIo1aBaTers;

-HMCII0JIb30BaHUE TEXHOJOTUH MPOEKTHOr0 00yUYeHHUs ¢ OpraHu3anuei o0pa3oBaTeIbHOTO
Mpolecca B COOTBETCTBUH C aJITOPUTMOM MOITAMTHOTO PelIeHuUs MPoOIeMHOMN 3a/1a4H.

Peanuzarusi MHHOBAIIMOHHBIX METOJIOB OOy4Y€HHs BO3MOXKHA C HCIIOJIB30BAHUEM Clie-
JYIOUIUX TPUEMOB:

- HHCTPYKTaX CTYACHTOB IO COCTABJIEHUIO TaOIUIl, CXeM, Tpad)KOB C TIPOBEICHUEM T10-
CJIEIYIOILIETO UX aHAJN3a;

- IPUMEHEHNE PEKOMEH/ I 110 COCTABJIEHUIO TE3UCOB U KOHCIIEKTOB MO MPOYUTAHHO-
My Marepuany;

- pacKphITHE TpENoJaBaTeieM MPUYUH U XapaKTepa HeyAad, BCTPEUAIOIIMUXCS TIPU pe-
HIEHUH IpobIeM;

- IGMOHCTpAIHSI aJTbTEPHATHBHBIX TIOJIXO0/I0B K PEIICHUIO0 KOHKPETHOM MPOOIIEMBI;

- QHAJIM3 TIOJTYYEHHBIX PE3YJIbTATOB U OTHICKAHUE TPAHUL] X MPUMEHUMOCTH;

- UCTIOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PaOOThI C U30BITOYHBIMU JTAHHBIMH.

Kpowme Toro, B mporiecce 00y4deHus TEKIUU MPOXOIAT KaK B TPAAUIIMOHHON opMe, TaK U
B (opMe JICKITUN-KOHCYJIbTAINH, T/I€ TEOPETUUSCKUN MaTepHall 3apaHee BBIIACTCS CTYACHTaM
JUTSL CAMOCTOSITEIPHOTO M3YYEHHUS, JJI TOJATOTOBKU BOIIPOCOB JIEKTOpY. Takum 0Opa3zom, IeKIus
MIPOXOMT TIO TUITY BOITPOCHI-OTBETHI-TUCKYCCHUS.

Hcnone3ytoress Takke HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTENIbHBIE TEX-
HOJIOTHH, TaKWe KaK JEKIUs-BU3yann3anus. B Xoje 3Tol ek u3JI0KEeHUE COACp>KaHUs CO-
MIPOBOKAETCS MPE3EHTAIUEH.

JleKIMOHHBIN MaTepHa 3aKpeTIsIeTCs B X0/I€ MPAKTUYECKUX UITH JabopaTOPHBIX padoT,
Ha KOTOPBIX BBIMOJIHSIOTCS TPYNIOBBIE WIM WHIUBUyAJIbHBIC 3aJaHUsl MO MPONIECHHON TeMe.
[Tpu mpoBeeHNH TaKUX 3aHATUN UCIIOIB3YETCSI METO KOHTEKCTHOTO O0yUYEHUS, KOTOPbIT



MIO3BOJISIET YCBOUTh MaTepHual IIyTEM BBISIBICHUS CBA3EH MEXy KOHKPETHBIM 3HAHUEM M €rO0 MpHU-
MCHCHHEM.

B kauecTBe HHTEPAKTUBHBIX METOAOB HUCIIOJIb3YETCSl yueOHas TUCKYCCHs, MPEACTaBIISAIONIAs
co0oii 6eceny, B X0/1e KOTOPOI MPOUCXOAUT OOMEH B3IUIAaMU IO KOHKPETHOU mpobieme. J[aHHBIH
METO/]I MCIIONBb3YeTCsl MPU coOeceOBaHUIX MO OOCYXJACHHUIO UTOTOB BBIOJHEHUS J1aOOPAaTOPHBIX
pabor.

Tak >ke ucnosib3yercst CeMHUHAp-AUCKYCCHUS IO 3apaHee MOArOTOBICHHBIM TEMaM.

CamocrosTenbHas padoTa CTYACHTOB CTUMYJIHUPYET CTYJCHTOB K CAMOCTOSATEIBHOM Ipopa-
00TKE TeM B IpoIIecce BBHIMOIHEHUSI KOHTPOJIBHON paboThl, B Mpollecce MOATOTOBKH K JlabopaTop-
HBIM pa60TaM 1 UTOIOBOM aTTECTAIUH.

6 . YueOHO-MeTOANYeCKOE 00ecrieyeHne CaMOCTOSATEIbHOI padoThl 00y4YaloIuXC
[Ipencrasneno B npuioxenuu 1.

7. OueHo4YHbIe CpeICTBA VIS POBEeHUs IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8. YuebHo-MeTOqMYeCKOe U HHPOPMALIMOHHOE 00ecTieYeHue THUCIUTITUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Illemmyposa, H. I'. O6paboTka MeTayuioB qaBieHueM (00IIuil Kype) © yuebHoe mocodue /
H. T'. llemmyposa, M. O. [TycroBoiito ; MI'TY. - Marautoropck, 2013. - 142 ¢. : uin., cxemsl, Ta01.
-URL:https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/11
07823/618.pdf&view= true (nata oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIH.
- ISBN 978-5-9967-0381-4. - FimeeTcs meyaTHBIN aHATIOT.

2. Pymsianie M.U. Teopus npokaTku: ydaeOHOe mocodue [DiekrpoHHsiii pecype] / M.A. Py-
msHueB, J[.M. Kunsun. - Marauroropek: M3a-so Marauroropcek. roc. Texs. yH-ta um. I'.J1. Hocosa,
2017. - 188 c. - URL:http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Teoriya_prokatki.pdf (mata
obparmenwus: 04.10.2019).

3. PymsanieB, M. M. O6paboTka METaJJIOB JaBICHUEM M XapaKTEPUCTHKH KadecTBa IPO-
aykuuy : yaeoHoe nmocobue / M. U. Pymsiaues, H. M. Jlokotynuna, A. b. Momrep ; MI'TY. - Mar-
Huroropck : MI'TY, 2013. - 1 anekrpoH. ont. auck (CD-ROM). - 3arn. ¢ Tuty:. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/112384
9/1394.pdf&view= true (mara oopamierus: 04.10.2019). - MakpooObekT. - TeKCT : 3IeKTPOHHBIH. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Jloxotynuna, H. M. OcHOBBI TeopuM U TEXHOJIOTMH IPOLIECCOB O00pabOTKH METAIOB
napnenueM : yueoHoe nocodue / H. M. Jlokotynuna ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1
snektpon. ont. guck  (CD-ROM). - 3Barm. ¢ Turym.  oakpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/112353
9/1314.pdf&view= true (mara oopamierus: 04.10.2019). - MakpooObeKT. - TeKCT : 3IEeKTPOHHBIH. -
Ceenenus noctynusl Takxke Ha CD-ROM.

2. Pymsanes M.U. UccrnenoBanne OCHOBHBIX 3aKOHOMEPHOCTEH MPOIOIBHOW IMPOKATKH:
7a00paTOPHBIA NPakTHKyM [JnektpoHHblid pecypc] / M.U. Pymsuaues. - Marauroropck: M3a-Bo
Marautoropck. Ttoc. TexH. yH-ra wuMm. [.M. Hocoma, 2016. -52 ¢ - URL:
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya Prokatki.pdf (mara oGpa-
menns: 04.10.2019).

3. Jlokorynuna H.M. Teopust 06pabOTKH METAJIIIOB IaBICHUEM: TPAKTUKYM



https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Teoriya_prokatki.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya_Prokatki.pdf

[DnexTponnsiii pecype]: npaktukyMm / H.M. Jlokorynuna; - Marautoropck: ®I'bOY BO «Maruu-
TOTOPCKHI TOCYTapCTBEHHBIN TexHu4Yeckuit yHuBepcuteT um. [.M. Hocoma», 2019. URL:
http://cloud.seven-sky.net.ru/tom/n.lokotunina/Teoriya_obrabotki_metallov_davleniev.pdf  (mata
obpamienus: 04.10.2019).

4, JToporooun, B. I'. Teopernueckre 0oCHOBBI 00paOOTKH METAIJIOB JaBJICHUEM . y4eOHOE
nocobue / B. I'. Jloporooun, A. I'. Kopuynos, K. I'. [TuBoBaposa ; MI'TY. - Maraurtoropck : MI'TV,
2015. - 1 onekrpon. onr. mguck (CD-ROM). - 3arn. ¢ turya. skpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/112393
0/1415.pdf&view= true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIN. -
Caenenus gocrynnbl Takxke Ha CD-ROM. (nara ooparenus: 04.10.2019). - MakpooObekT. - Teker :
3JIEKTPOHHBIN. - FIMeeTcst medyaTHbIi aHaJIoT .

B) MeToauuyecKue YKazaHnusi:

1. Pymsanues M.J. Pacuer u aHanu3 napaMeTpoB MPOKATKH: yueOHOe mocodue [DeKTpoH-
HbI# pecypc] / M.U. PymsiHies. - Marautoropck: M3a-Bo Marautoropek. roc. TexH. ya-ta um. 1.
Hocosa, 2019. -94 c.- URL: http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Raschet i analiz_para
metrov_prokatki.pdf (mara oopamenus: 04.10.2019).

2. lllemmyposa H. I'. Knaccudukarus kak METOA MOMCKAa TEXHUYECKOTO pemeHus. Pacuer
JIaBJICHHS METaJlIa HA HHCTPYMEHT B nporieccax OM/] : yue6noe mocooue / H.T'. lllemmryposa,
C. A. JleBarnoBckuii, M. M. Jlorppaxmanosa ; MI'TY. - Marautoropck : MI'TY, 2013. - 1 snek-
tpoH. onT. auck.-URL.: https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show
=dcatalogues/1/1121209/1171.pdf&view= true (mara obpamenus: 04.10.2019). - MakpooObeKT. -
TeKCT : 3neKTpOHHBIN. - FIMeeTCs meyaTHbIN aHaJIoT.

3. lemmyposa H.I'., Yukumes J[.H. Mcnonp3oBaHre HHKEHEPHOTO METOAA pacueTa KOH-
TaKTHBIX HANpsHKEHUH 1pu ocajke: Meroand. ykas. — Marauroropck: 'OY BITO MI'TY, 2008. — 36
c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HanmenoBanue .
1o Ne morosopa Cpok neiicTBHS TULEH3UH
MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 . 135 o1 17.09.2007 Gecepouro

Professional

CBOOOJHO  pacmpoCTpaHsieMOe

FAR Manager 1o

6eccpouHo

CBOOOZHO  pacmpoCTpaHsieMOe

7Zip 1o

6eccpouHo



http://cloud.seven-sky.net.ru/tom/n.lokotunina/Teoriya_obrabotki_metallov_davleniev.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Raschet_i_analiz_parametrov_prokatki.pdf
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Raschet_i_analiz_parametrov_prokatki.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchUIKa

Hannonansnas nadopmannonHo-ananmutuueckas cucrema|URL:
— Poccutiickuii unaekc nayunoro nutuposanust (PUHL])  |https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Wudopmannonnas cucrema - ExamHoe OkHO nocTyma K

URL: http://window.edu.ru/
HHGOOPMAIMOHHEIM PECYPCaM

denepalibHOE TOCYIAPCTBEHHOE OFOKETHOS YUPESIKICHHUE
«DenepanbHbIii MHCTHTYT MPOMBINUIEHHOM cobctBenHo-|URL: http://wwwl.fips.ru/
CTH




9. MarepuajJbHO-TeXHHYeCKOe oDecriedeHne TUCIHIINHBI (MOIYJIs)

1. Yuebnas ayauropus Ui IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKUMH CPEJCTBAMHU OOYUEHUS, CIIY>KAIIUMU JUISl TIPEACTaBICHUsT y9eOHOH WH-
¢dopmanuu OOJBIION ayAUTOPUU: MYJIbTUMEIUMHBIMU CPEACTBA XPAaHEHMs, Mepeadyn U Mpej-
cTaBieHus yuyeOHoW nHpopMarmmy;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

2. YueOHas ayIuTOpHs JJIsl IPOBEACHUS 1a00paToOpHbIX 3aHATHH «Jlaboparopus OM/»
OCHallleHa J1a00opaTOpHbIM 000PYAOBaHUEM:

- IpOKaTHBIN cTal «/{YO»;

- IPECChI I'MJIPABINYECKUE;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauropus Ui NPOBEICHUs MPAKTUUYECKUX 3aHATUH OCHAILCHA:

- TEXHUYECKUMH CPEJCTBAMHU OOYUEHUS, CITY>KAIIUMU JUTSI TIPEACTaBICHUST Y9eOHOH WH-
dopmanuu OOJBIION ayAUTOPUU: MYJIbTUMEIUMHBIMU CPEACTBA XpaHEHMs, Mepeadyn U Mpej-
cTaBieHus yueOHoW nHpopMammy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. YyeOHast ayiuTOPUS 17151 BBIMIOJHEHUSI KYPCOBBIX IMTPOEKTOB (paboT) OCHAIIeHA:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
¥ C TOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. YuebHas ayautopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBaHHON MeOebIo.

6. [Tomemienue st CaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBaHHON MeOebIo.

7. Ilomemnienue At XpaHEeHUs! U MPO(PUIAKTHUECKOTO OO0CITYy>)KUBAaHHs yueOHOTro 060py-
JIOBaHMsI OCHAILIEHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



Ipuioxkenne 1
YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

AynuropHas caMoCTOsITeIbHAsi paboTa CTYJCHTOB Ha MPaKTUYECKUX U JaOOpaTOPHBIX 3aHs-
TUSIX OCYILECTBIISICTCS MO/ KOHTPOJIEM IPETOAaBaTelis B BUAE PELICHHS 3a1a4 U OO0CYXIEHHS pe-
3yJIbTATOB, MOJTYYEHHBIX B MOATPYIIAX MPH BBITOIHEHUH JIA0OPATOPHBIX padoT.

BueayauropHas camocrosiTenbHas padoTa CTy/I€HTOB OCYILIECTBIISIETCS B BUJIE IIOATOTOBKU K
71a00paTOPHBIM U MPAKTUYECKUM 3aHITHUSIM, TOATOTOBKE K CEMUHAPY-AUCKYCCUHU, KOHCTIEKTHPOBa-
HUS C IPOPAaOOTKON JIEKIIMOHHOT'O MaTepualia, BBITOJHEHHS HHANBUIYaIbHBIX 33/IaHUI C KOHCYIIb-
TalUsIMU [PETOJaBaTEes.

5 cemecmp
Ilepeuens nabopamophsvix pabom no oucuyuniune

HHCTpyKTaX 10 TeXHUKE Oe30macHoCcTH B taboparopun OM/I.

No 1. 3akoH HauMEHBILIErO0 CONPOTUBIICHHUS.

O3HakOMJICHHE C TPOSBICHHEM 3aKOHAa HAMMEHBIIETO CONPOTHUBICHHS U MPABUIOM
HauMeHbIIero nepuMerpa. Mzydenrne cCOOTHOIIEHHS] MeX Ay MPOJIOJILHON U monepevHoi nedopma-
LUSMU IIPU pa3IMYHBIX BUAAX 00pabOTKM METAJUIOB JaBJIeHHEM (OCaaKe, IPOKATKE).

Ne 2. HepaBHOMEpPHOCTH J1ehopMaliiy U MPOKATKeE.

W3yueHne 3aKOHOMEPHOCTH pacrpeieieHus AeGopManuii mpu MpOKaTKe; BIUSHHS Iapa-
METPOB HECOOTBETCTBUS (POPMbI MHCTPYMEHTA U Ae(OPMHUPYEMOro Tela Ha BETUYHHY U 3HAK JI0-
TOJTHUTEIBHBIX HANPSHKEHUH U Ka4eCTBO MPOKATa.

Ne 3. YcnoBue nocrossHCTBa 00beMa M KOG GUIMEHTHI AehOpMaIIu.

VYciioBHre MOCTOSTHCTBA 00BEMa MO3BOJISIET CBSA3aTh pa3Mephl Tella 10 M IMOCIIe TUIACTHYECKON
neGopMaluu U yCTAaHOBUTH PsIJl 3aBUCHMOCTEH Mexay KoddduireHtamu aedopMaliuii, xapakre-
PU3YIOIIUMHE CTETIEHb (HOPMOU3MEHEHHUS.

Ne 4 TIpeccoBanne NOpOLIKOBBIX MaTepHaiioB. MccienoBanue npeccyeMocTH.

W3yueHne yIuIOTHAEMOCTH METAUIMYECKUX MOPOIIKOB KaK OJHOW M3 OCHOBHBIX XapakTe-
pucTuk npeccyemoctd. OnpezaeneHue JaBieHUs MPECCOBAHUS B 3aBHUCUMOCTH OT MaTepHala Io-
POIIIKa, OTHOCUTEIHHOH IJIOTHOCTH M TEXHOJIOTHUYECKUX MapaMeTPOB MpoIecca MPecCOBaHUs.

Ne 5. Tpenue npu 06paboTKke METAJIIOB 1aBJICHUEM.

W3yueHne BIMSHUS YCIOBUH TPEHWS HA KOHTAKTHOW TOBEPXHOCTH HAa M3MEHEHHUE (hOPMBI
neGopMHUpPYEeMOro Tella U Ha BEIMYUHY KO PUIIMEHTa TPEHHUS.

Ne6 IlpeccoBanue metania.

N3yuenue npouecca npeccoBanus Metaiuia. VccienoBanue BIMSHUS CTENEHU JledopMaluu
Ha YCHJINE MTPECCOBAHUSI.

Temamuka npakmuu4ecKux 3aHaAmMUIL nO Oucuunﬂuue

1. OmpeneneHrie OCHOBHBIX ITapaMETPOB MPOIIECcCa CKOIbKEHUS B PEIIeTKaX pa3Iu4yHOro THIIA.

2. OmnpezeneHue CONPOTUBICHUS MeTala MpU Topsdel JegopMaluu METOI0M TepMOMeXaHUue-

CKHX KO3 PUIIEHTOB.

AHaJIMTHUYECKOE ONPEIETICHHE YHEPTOCUIIOBBIX ITapaMeTpoB nporeccoB OM/I.

KpuBble ynpoyHeHUs: IpU pacTsHKEHUH U cxkaTuu. [locTpoeHre KpUBOM YyNIPOYHEHUS IO METO-

muke [lodpmana.

5. OcBoeHue MHKEHEPHOIO METOJa pacueTa KOHTaKTHbIX HampspkeHud npu OMJL. Iloctpoenue
JIIOP pacHpeleICHUs HAPSHKECHUH TIPU 0CAKE MOJIOCHI.

~ow
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NGO WNE

TeMbl 17151 ceMHUHAPa-AUCKYCCUH

SIBeHue CBEPXIUIACTUYHOCTH.
Hcnonb30BaHue METAIIIOB U CIIIABOB C YJIBTPAMEIKO3EPHUCTON CTPYKTYPOH.
Briusinue TemiiepaTypHO-CKOPOCTHBIX YCJIOBHM Ha MOJIyd4aeMble CBOMNCTBA METAJUIOB U CILIABOB.

Bonpockl K py0esKHbIM KOHTPOJISIM 10 IMCHUIIMHE
Koumponvnasa paooma Nel

Kpucrannndeckoe CTpoeHHE METaJIOB.

B3anmozeiicTBre U nepeMenieHue AUCIOKAM.

[Tnactuueckas nedopmanyst MOHOKpHUCTaLIA.

MexaHu3Mbl IIaCTUYECKON JeopMaliuy MeTajlIa.

MexaHu3Mbl 00pa30BaHMs JUCTOKAIUH.

MexaHn3Mbl TOPMOKEHUS TUCIOKALUH.

@DaxTophl, BIMAIOIIAE HA IUIACTUYECKUE CBOWCTBA METAJUIOB: XMUMUYECKUN COCTaB, MUKPO- U
MaKpOCTPYKTYpa, (a30BbIil COCTAaB, CKOPOCTH JIe(hOPMAIIHH.

Crioco0b! ynpouHEeHHsI MeTaslIa.

[TnacTrueckas nedopmaryst MOJTUKPUCTAILIA.

Haxnen u oTabIX MeTajuia ¢ O3ULUNA TEOPUH TUCIOKALUH.

[Tonuronuzanus v peKpUCTAIUIM3ALMS C TTO3UIIUN TEOPUU AUCTOKALIHIA.

@DakTopbl, BAMSIOIIME HA JIACTUYECKHE CBOWCTBA METAJUIOB: OKpY’Karolias cpeaa, IpoOHOCTb
negopmannu, MeXxaHn4eckas cxema Jie()opMaIivH.

Buns! Tpenns npu OM/I.

Ponb cun tpenus B nporeccax OMJI.

Buzpl cMa3ok u TpeOoBaHMS K HUM.

Buast cmazok. Lenu ncnonszoBanus cmazok npu OM/I.

@DakTOpBl, BAUAIOLIUE HA BETUYNHY KOHTAKTHOTO TPEHUSI.

3aKOH JOTIOHUTEIBHBIX HanpsbkeHud. [IpogemMoncTpupoBath ero JeiicTBie Ha IpUMepe.
HepasnomepHocTts aedopmarun B OM/] 3a cueT He0THOPOTHOCTH CBOMCTB J1e(OpMHUPYEMOTO
MeTajuia

HepaBnomepHocts aedopmanuu B OM/] 3a cuer HecoOTBETCTBUS (POPMbI HHCTPYMEHTA U Jie-
dbopmupyemMoro Tena

Hepasnomepnocts negopmanuu B OM/] 3a cyeT CHil KOHTAaKTHOTO TPEHHUSL.

OcoOenHoctu BHenHero TpeHus npu OMJI.

DKcrepUMeHTalbHbIE METO/IbI OnpeieneHus Ko GUIEeHTa TPEHHs: METO/] IPOI0JILHOTO yIila
3axBaTa MeTajljia IPH MPOKATKe.

DKcrepUMeHTabHbIE METOBI ONpe/ieeHusl KOdQPHUIMEeHTa TPEHHUS: METO]I KOHYCHBIX O0IKOB
IIPU OCAJIKE.

Konmponvnasa paooma No2

XomomHas cBapka Kak crmocod ¢popmoobpazoBanus mpu OMJI.
Caapka B3pbIBOM Kak crioco0 ¢popmoodpazoBanus mpu OM/I.
®opmo0oOpazoBaHrEe METOJIOM ropsideil CBapKu JaBICHUEM.
[Tokazarenu popmounsmenenus npu OM/I.

VYcnoBue nocTosHCTBA 00bEMa.

dopmooOpazoBaHKEe METOIOM MPECCOBAHMS U CIIEKaHUS TOPOIIKOB.
VYcnoBue nocrosiHCTBa 00beMa. ['unep6ona M.M.I1aBnoga.
VYcnosue HaumeHsb1Iero conpoTusieHus mpu OM/I.
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[ToHsiTHE «CBOMCTBOM3MEHEHUE». METOIbl U3BMEHEHHSI CBOMCTB B MPOIIECCE IIACTUYECKOM Je-
dbopmaruu.

OOKaTKa ¥ BHITJIQXKMBAHUE KaK CITOCOOBI TOBEPXHOCTHOM ractudeckoi aegopmanuu (ITI1T).
Hpobectpyiinas 00paboTka Kak crmoco0 MOBEpXHOCTHOU utactudeckoit nedopmaruu (ITI11T).
JlpeccupoBKa METaJUIOB Kak crioco0 CBOWCTBOU3MEHEHHS.

Senenue [THII (mnacTu4HOCTh, HaBEIEHHAS IPEBPAIIICHUEM ).

SIBiieHUE CBEPXIUIACTUYHOCTH.

[TonsiTre «cBOMCTBOOOpa3oBanue». MeTosl 00pa30BaHUsI CBOWCTB B MPOIIECCE TIACTHICCKON
nedhopmaruu.

Tennast neopmanus Kak crocod CBOHCTBOOOPa30BaHUSI.

Konmponvnaa pavoma Ne3

JlmarpaMmbl TUTACTHYHOCTH /IS pacueTa Kod((UIMEeHTa UCTIOIb30BaHMSI 3araca TIAaCTHYHOCTH
no metony B.JI. Konmmoroposa.

YacTHble ciydan yCIIOBMS IUIACTUYHOCTH MaTepHaa.

IToxazarenu U METOIbI OLIEHKHU IUIACTUYHOCTH METAJUIOB.

Bnusiare Mexanuveckoit cxembl qeopManny Ha ycuine Ae(opMUpOBaHUS U TUIACTHYHOCTb.
CymHocTs eHOMeHOonornyeckoi Teopuu paspymenus B.JI. Konmoroposa.

VYcnosue mnactuyHoctu I'ydoepa — Museca — ['enku.

Kuneruka npouecca nedopmauuu U paspyuieHus. ['paHMYHBIE YCIOBUS IUIACTHYECKOTO CO-
CTOSIHUS MEeTaJuIa.

VYcioBust 00pa3oBaHus pa3IMUHbIX BAPHAHTOB S0P HOPMAJIBHBIX U KacaTelbHbIX HANPsHKEHUI
IIPU OCAJKE.

Cytb MeTOfa peleHus NPUOIHKEHHBIX YPaBHEHUI paBHOBECHUS U YCIOBUS IIACTUYHOCTH.
MHUKpPOCTPYKTYPHBII METOI NCCIEA0BAHNS JIOKAIBHBIX HAPSKEHUM.

Tenzometrpudeckuii MeToa B uccienoBanuu nedopmanuit mpu OM/I.

Omnpenenenne HanpsKEHHO-1€(hOPMUPOBAHHOTO COCTOSTHUSL METaJllIa U3MEPEHUEM TBEPIOCTH.
Hcnonb3oBanue MyapoBoro 3¢gQexra B uccie0BaHUH IPOrnO0B MOBEPXHOCTH MeTalla.
Hcnonws3oBanue myapoBoro 3¢ ¢pexkra B OM/l MeTo10M HaHECEHUsI pacTpOB.

OcoOeHHOCTH METO/0B HCCieI0BaHusA: (OTOYIPYTrocTH, (GOTOMIACTUYHOCTH, ONITHYECKU YyB-
CTBUTEJIbHBIX MOKPBITUH.

SIBneHus moJApU3aLUM M JIBOMHOro sydenpenomieHus. [IpuHuun paboTsl IpocTenInero
MOJISIPUCKOTIA.

HccnenoBanue NpoueccoB IIACTHUECKOro (POPMOU3MEHEHHM S C TOMOIIbIO KOOPAMHATHOM CETKH
(moaTanHbBINA METOA U METOJT TEUEHUS).

HccnenoBanue NpoueccoB IIACTHUECKOro (POPMOU3MEHEHHSI C TOMOIIBIO KOOPIUHATHOM CETKH
(MeTo/ KOHEUHBIX JehopMariuit).

Hnoueuodyanvnuvie 3a0anus
Hnousuoyanvnoe 3adanue Nel

Knaccugukanus nporeccoB 00pabOTKH METAJIIOB JIaBIEHUEM.
ANTOPUTM BBITIOJTHEHUSI IPUBECH B METOIUYECKUX YKA3aHUSIX:

Hlemmyposa, H. I'. Knaccudukanus kak MeTos norcka TeXHUYECKOro pemeHus. Pacyer naBnenus
MeTajljla Ha MHCTpyMeHT B nporeccax OMJ] : yuebnoe nocobue / H. I'. lllemmryposa, C. A. Jle-
BaH10BcKuil, M. M. Jlordppaxmanosa ; MI'TY. - Marauroropck : MI'TY, 2013. - 1 21eKTpoH. omnT.
auck.URL:https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogue
s/1/1121209/1171.pdf&view= true (mata oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr

3JIEKTPOHHBIN. - IMeeTcs nevaTHslii aHajor.


https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=

Hnoueudyanvnoe 3aoanue Ne2

BeiOpate MexaHuueckoe 000pynoBaHue, HEOOXOUMOE I OCAAKH IMOJIOCH 3aJaHHBIX pa3-
MepoB. [Ji1st pacueTa gaBiieHUs METaula HA MHCTPYMEHT MCII0JIb30BaTh METO] COBMECTHOI'O PELIEHHUS
NpUOJIMKEHHBIX YPaBHEHUH paBHOBECHUS U YPABHEHUS IIIACTUYHOCTHU. [locTpouTh pesynbTupyromue
AMIOPBI PaCIpeieICHUs] HOPMaIbHBIX U KacaTEJIbHBIX HAIPSDKEHUN HAa KOHTAKTHOM IOBEPXHOCTH
MeTajula ¢ MHCTPYMEHTOM; BBINOJHUTh AHAJIU3 3aBHUCUMOCTH HPOTSDKEHHOCTH 30H CKOJIBbKEHMS,
TOPMOXECHHS M MPUIHIIAHUSA OT KOX(PPHUIHMEHTa KOHTAKTHOTO TPEHHSI U TEOMETPUUECKUX MapaMeT-
poB ocaxuBaeMod mosocsl. ConpoTHuBiIeHHE MeTalia AeGopMaluu paccyuTarh MO0 METOJUKE
JL.B. Anzperoka U METOZOM TepPMOMEXaHWYECKHX K0d(pPHIMeHTOB 1o rpadukaM u 0O600ICHHBIM
dopmynam. Cuenatb BbIBOJBI.

3ananue, cofep)kaHue, MOPAJOK BBHIIOIHEHHUS, TEOPETHUECKOe 000CHOBaHHE pabOTHI CM. B
Metoanueckux ykazanusx: llemmyposa H.I'., Uukumes J[.H. Mcnosnb3oBaHre WHXKEHEPHOTO Me-
TOJla pacueTa KOHTaKTHBIX HapspKeHUH npu ocaake: Metoaud. ykas. — Marauroropek: 'OY BIIO
«MI'TY», 2008. — 36 c.

6 cemecTp
Ilepeuenv nadopamophvlx pabom no oucuyunIuHe

1. HucTpykTax mo TexHuke 0ezonacHocTu B maboparopun OMJI ¢ yueTrom ocobeHHO-
CTE UCCIIEIOBAHMSI MTPOIECCa TIPOKATKH.

2. KommnekcHas nabopatopHast padota (JabopatopHbslii npaktukym) «McciaenoBanue oCHOB-
HBIX 3aKOHOMEPHOCTEH MPOAOIBHON MPOKATKWY». BBIMONHACTCS Ui YIayOJIeHUS W 3aKpeIuIeHUs
3HAHUU, IPAKTUYECKUX HABBIKOB, a TAK)KE OBIIAJICHUSI METOIUKON M TEXHUKOU IKCIIEPUMEHTAIBHOTO
U3YyYEHHs] TPOJIOJIEHOW MPOKATKH KaK Pa3HOBHIHOCTH TEXHOJIOTHYECKHX IPOIECCOB 0O0pabOTKH
METaJUIOB JAaBieHueM. llens uccinenoBaHMs - SKCHEPUMEHTAJIbHOE M3YyYEHHE 3aKOHOMEPHOCTEH
3axBaTa M YCTAHOBMBIIETOCS TpoIlecca MPOAOIBHON MPOKATKH, a TaKXKe CpaBHEHHE PE3ylIbTaTOB
HKCIEPUMEHTOB C U3BECTHBIMH TEOPETUUECKUMU TOJI0KEHUIMHU TeOpUH MpokaTku. 1o pe3ynabTatam
KOMIUIEKCHOTO 3KCIIEPUMEHTa, KOTOPbIM MPOU3BOAUTCSA B yueOHOUM nabopatopun OM/J] Ha na-
00paTOpHOM NPOKATHOM CTaHe, OCHAIEHHOM ammapaTtypoi Il U3MEpEeHUs YCHJIUS NPOKATKH,
BBITTOJTHSIOTCSI:

- pacyeT M aHaJIM3 XapaKTEPUCTHK (HOpMOU3MEHEHMs (3aKpelyieHHe 3HaHUH U HaBBIKOB pac-
YyeTa XapaKTepUCTUK (pOpMOM3MEHEHUS TP MPOJIOIBHOI MPOKATKE; CpaBHEHUE OCOOCHHO-
cTell 0TOOpa)keHHsI M3MEHEHMsI pa3MepOoB MPOKATHIBAEMOI'0 MeTajla Pa3UYHbIMU Xapak-
TEpUCTUKaMH (POPMOU3MEHEHNS);

- pacyeT W aHaJM3 MapaMeTpoB ouara aedopmaiuu (3aKkperuieHue 3HaHu| 1 HaBBIKOB pacyera
XapaKTEePUCTHK odvara jaedopMariy MpH TPOIOIBHON MPOKATKE 1O Pe3ysIbTaTaM BBITION-
HEHHBIX YKCIIEPUMEHTOB);

- W3y4YeHHE ONEPEeKEHUS W KOHTAKTHOTO TPEHUs (3aKperuIeHHe 3HAHWW M HABBIKOB DKCIIEPH-
MEHTAJIBHOTO OIpeNeNeHusl KodpPHUIMeHTa TPEeHHUs NPHU 3aXBaTe U YCTaHOBMBILIEMCS IPO-
Iecce MPOJOJIBHOW TMPOKATKH; 3aKpeIUIeHHe 3HAHWH M HAaBBIKOB JKCIIEPHUMEHTAIHLHOTO
OTIpeJIeNIeHUs U pacyeTa ONepeKeHus IPH MPOI0JIbHON MPOKATKe; BBISIBICHUE U CPAaBHEHHUE C
TEOPETUYCCKUMH TTOJIOKECHUSIMHA 3aBHCUMOCTH OIEPEKEHUS OT Pa3IMIHBIX (PaKTOPOB MPO-
KaTKH);

- W3ydYeHHE yIIMpEeHHs (3aKpeIUIeHHnEe 3HaHUI M HaBBIKOB SKCIEPUMEHTAIHHOTO OTPEICICHUS
U pacyera YIIMPEHHUs MPH MPOJOJLHON NMPOKATKE; BHIIBICHUE U CPaBHEHHE C TeOpeTHhye-
CKHMH TIOJIOKEHUSIMH 3aBUCUMOCTH YIIUPEHUS OT PA3ITUIHBIX (PaKTOPOB IMPOKATKH )

- W3y4YeHHE BIMSAHUS YCIOBMH Mpollecca Ha YCHIIME MPOKATKU (3aKperyieHHe 3HaHUN U HaBbI-
KOB U3MEPEHHs U pacueTa yCHJIUs IPOAOJIbHOM MPOKATKH; BBISBICHHE U CPAaBHEHUE C TEO-
PETUYECKUMU TOJIOKEHUSIMH 3aBUCUMOCTEH HANPsHKEHUS] TEKYYECTH, CPETHETO KOHTAKTHOTO
JABJICHUSI U YCUITUS IPOKATKH OT Pa3IMYHbIX (DAaKTOPOB IMpoLIecca).
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Temamuka npakmuyeckux 3aHAMUI O OUCYUNTUHE

Pacuer mapamerpoB ouara aedopMaliu py JUCTOBOM U COPTOBOM MPOKATKE.

PacueT koa(puurenTa TpeHus 1 OLIEHKa YCIOBUI 3axBaTa IpH JIUCTOBOM U COPTOBOM ITPOKATKE.
Pacuer BBITSKKM MOJIOCHI ITPU 33JaHHOM PEKHUME IIPOLIECCOB JINCTOBOM U COPTOBOM IPOKATKHU
OnpezneneHyne CKOPOCTH BAJIKOB AJIsl 00€CIIeUeHUs 3alaHHON CKOPOCTH I0JI0CHI IPH JIUCTOBOU U
COPTOBOM IIPOKATKE.

Pacder u oleHMBaHKME YHEPrOCUIIOBBIX N1APAMETPOB rOPAYEH MPOKATKU JIUCTOB.

Pacuer u ouneHMBaHuE SHEPrOCWIOBBIX I1ApaMETPOB IPU COPTOBOM IIPOKATKE B JABYXBAJIKOBOM
Kamope

Pacuer u onlieHMBaHKE SHEPTOCUIIOBBIX IIAPAMETPOB XOJIOAHOU IPOKATKH I10JIOC.

BOl'[pOCLI K pyﬁe)KHblM KOHTPOJISAIM IO JUCHUIIJIMHE

Konumponvnas paboma Nel
OTnuuue npoKaTku oT Apyrux crnocoboB OM/I.
IIpononbHas npokaTka.
ITonepeunas mpokaTka.
ITonepeyHoO-BUHTOBAS MMPOKATKA.
[TpokaTka Ha ri1ajikoi OOUKe.
[Tpokatka B kauOpax.
CBoOoHast 1 HECBOOOIHAS ITPOKATKA.
HenpepriBHas mpokaTka U e 0COOEHHOCTH.
CuMMeTpHUYHas 1 HECUMMETpUYHas MpoKaTKa.
[IpokaTka ¢ mepeMeHHBIM 3a30POM MEXIY BaJTKAMMU.
IIpocTont mponecce MpOKATKH.
[TonsiTue 0 reomeTprueckoM ovare aedopmaluu.
JInmMHa KOHTAaKTHOM MOBEPXHOCTH.
JlnrHa reoMeTpruyecKoro oyara gegopmariu.
Yron 3axBara.
Cpennue 3HaUY€HUST TOJIIMHBI U ITUPHUHBI  TTOJOCHI B oyare JaeQopMaiiui.
BricoTta ouara nedopMariuu u ee BIUSHUE HA MIPOLIECC MPOKATKH.
[[Iupuna popmsel ovara nedopmaiiuu u e BIUSHUE Ha TMPOIECC TPOKATKH.
dakTuveckuii ovyar aedopmanuu.
BHekoHTakTHas BBICOTHAS YTSKKA 3aJHETO KOHIIA MOJIOCHI.
['mnoTesa )KeCTKUX KOHIIOB (IJTIOCKUX CEUYCHHH ).
®daktrueckas (Gopma JMHUU KOHTAaKTa M TEOpETUUYECKas cxema ouara AedopMaiii ¢ y9eToM
CILTIOIIMBAHUS BaJIKOB.
BennunHa paananbHOTO CKaTHs Bajlka.
JlnuHa ouara nedopMaiiui ¢ y4eToM CIUTIONIMBAHUS BaJIKa.
VYron 3axBaTa ¢ y4€TOM CIUTIOLIMBAHUS BaJIKa.
[TonHbBIN yroi KOHTAKTa U PAIMYC AYTHM KOHTAKTa C YU€TOM CIUTFOUIMBAHUS BaJIKA.
MuHuManbHas TOIIIHHA OJIOCHI.
Pacuer mioniaan KOHTaKTa MpH MPOKATKE MOJIOCHI MPSMOYTOJIBHOTO CEYEHUsI B LWIMHApPUYE-
CKHUX BaJIKax.
XapakTepHble pa3Mephl CEYSHHI MOJIOCHI U Kaauopa.
Pacuer miomanu KOHTakTa MU MPOKATKE B KaTUOpax METOJAOM HHTETPUPOBAHUS YpaBHEHUS
MOBEPXHOCTH KOHTAKTA.
Pacuer monaan KoHTaKTa MpU MPOKaTKE B KAIMOpax METOJOM MPUBEICHHON MOJIOCHI.
Pacuer nnomaan KOHTaKTa MPH MPOKATKE B KATMOPAaX METOJOM COOTBETCTBEHHOM IMOJIOCHL.
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Koumponvnasa paboma Ne 2

. @azpl nponecca IMMpoKaTKu. Ocobennoct YCTAaHOBUBILIECTOCA ITpoLecca.

VYcnoBue NOCTOSHCTBA CEKYHIHOTO 00beMa.

EcTecTBeHHBIN 3aXBaT NPSAMOYTOJIBHON IOJIOCHI TJIaIKUMHU.

EcrecTBeHHBIH 3aXxBaT B KaJMOpax MpH MEpBOHAYAILHOM KOHTAKTE MO0 BEPTHKAJIBLHOW OCH Ka-
auopa.

EcrecTBeHHbIH 3axBaT B KaauOpax MpH MepBOHAYATHHOM KOHTAKTE 110 CTEKaM KaJuopa.
O00011eHHOE yCII0BHE HA4aIbHOTO 3aXBaTa.

IIpunynuTenbHBIN 3aXBar.

Cxema cuil IpH yCTaHOBUBILIEMCS IIPOLIECCE.

VYpaBHEeHHE paBHOBECHS MOJIOCHI U BEIMYMHA HEHTPAJIbHOTO YIjla MpU YCTAaHOBUBIIEMCS MpO-
ecce.

MakcuManbHbIi BO3MOXKHBIN YIOJI 3aXBaTa IIPU YCTAaHOBUBILIEMCS IIPOLIECCE.

YcnoBue npokaTku 0e3 NpoOyKCOBKH BaJKOB IO MOJIOCE.

OcoOeHHOCTH pacnipeiesIeHUs] CUJI TPEHUS 10 yre KOHTAKTa.

CymHocTh K03 huimenTa TpeHust pyu IpoKaTKe.

Onpenenenne ko3 uiineHTa TpeHus: METOIOM MAaKCUMAaJIbHOTO yIJia 3aXBara.
Onpenenenue ko3 uineHTa TpeHus: METOJI0OM MPEEeILHOr0 00KaTH.

Omnpenenenne kKodpHUIMEHTA TPEHUS METOJOM OTICPEIKCHHUS.

CooTHomeHnus K03(pGULHUEHTOB TPEHHs ITPU 3aXBaTe U YCTAHOBHUBILEMCSI IIPOLIECCE.
3aKOHBI TPEHUS, IPUMEHSIEMbIE B TEOPUU MPOKATKHU.

IToxazarens cuil TpeHUs.

Bnusiaue marepuana mosiocsl Ha K03 GuuueHT TpeHusl.

BausiHue mMatepuana u COCTOSHUS TOBEPXHOCTH BAJIKOB HA KO3((OUIIUEHT TPEHUS.
BnusiHue TeXHOJIOTMYECKUX CMa30K Ha KOA(Q(GUIIUEHT TPEHMUS.

BausiHue Temmneparypbl IpOKaTKU Ha KO3()PULUEHT TPEeHus.

BnusiHue ckopocTH npokaTky Ha K03 (PUIIMEHT TpeHus.

Konumponvnas paboma Ne 3

OnepexeHue 1 ero uACHTUPUKAIHS.

CooTHolIeHHEe MEXAY CKOPOCTSIMH BaJIKOB U TOJOCH! B 04are JieopMaluu.

Hekoropseie 3aBUCUMOCTH IJIs1 pacyeTa HEUTPAIBHOTO YIJIa.

Onenka npuMmeHumocTH popmyn DkenyHaa-Ilasnosa u Paiinbepra.

IIpenenbl ”3BMEHEHNT HEMTPAJIBHOIO yIila IIPH MPOCTOM IPOLECCE MPOKATKU.
MexaHu3Mbl U3MEHEHUS HEUTPAJIBHOIO YIJIa IIPU IMPOCTOM MPOLECCE IPOKATKH.

HeliTpanbHblil yroi Kak peryssTop mnporecca NpoKaTKy.

Teopernueckoe onpeereHNue ONEpexKeHNs IPpU MPoKaTKe  Ha IIaaKoi Oouke.

BnnsHMe Ha onepexeHre THaMeTpa Bajka.

Bnusaue o0xatust Ha onepeskeHue.

BinsHMe HATSHDKEHMS Ha ONEepeKeHUeE.

BiistHue TONIIMHBI ITOJIOCHI HAa ONEPEKECHUE.

SIBneHne mpuIMnaHus Ipy MPOKATKe.

CooTHOIIEHHE MEXly CKOPOCTSMHU BAJIKOB U MOJIOCHI IPY HATMYUH 30HBI IPHIIMIIAHU.

Bnusinue npununanus Ha GoOpMy KPUTHUYECKOTO CEUEHUSI.
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Koumponvnasa paooma Ne 4

OcHoBHas MexaHHYecKas cxema eopMaliy Ipyu IpoKaTKe.

JlonomHUTENbHBIE HAPSHKEHUS U TpaHC(HOpPMAIUs CXeMbI HAITPSDKEHHOTO COCTOSTHUS.
Oco0eHHOCTH IIPO/I0JIBHOTO ABMKEHHS MeTalllla B HU3KOM odare aedopmanuu.
OcobeHHOCTH pactpeeNeHHs TPOAO0IbHOTO HAPSHKEHNUS B HU3KOM odare Ae(opmariuu.
Oco0eHHOCTH IPOI0JIBHOTO ABMKEHHSI METallla B BBICOKOM ouare aedopMarui.
Oco0eHHOCTH TPO/IOJIFHOTO HANPSKEHUSI B BBICOKOM o4are Jie()opMaIuu.

dopma nonepeyHoro CeYeHMs IMOJIOChI MOCie MPOKATKU IMPU Pa3IMYHOM BBICOTE ouara je-
dbopmarum.

VYiuupeHue U ero 3HaueHue i TEXHOJIOIMH IPOKATKU.

Buns! ymnpenus.

Cocrapnstomuye yumpeHus.

PacuerHas BenmmunHa yIIUPEHHUS.

Bausinue o6xaTus Ha ylIMpeHue.

Bnusiaue quaMeTpa BaJIKOB HA yITUPEHHE.

BrausiHue Mcxo1HOMN IMPUHBI [TOJIOCHI HA YIIUPEHHUE.

BnusHue mmpuHbl ovyara qeopManiy Ha yIIupeHue.

BriusiHue BHEIIHUX 30H Ha yIIUPEHUE.

Bnusane koo duumenTa TpeHus Ha yIIMpeHue.

BriusiHue ckopocTH MPOKATKU Ha YILIUPEHUS.

BnusiHre XxuMcocTaBa cTany Ha YIIUPEHUE.

BiusiHue HaTsKeHMs M IOANIOpa  Ha YIIUpPEHUE.

Bnusaue nqpoOHOCTH nedopmany Ha yIIUPEHUE.

VY4er BBIHYKACHHOTO YILIUPEHUS P JIUCTOBOM MIPOKATKE.

Konmponvnaa paboma Ne 5

OHEProcuJIOBbIE TApaMETPhI B CUCTEME «BAJIKU-I10JIOCAY.

Harpys3ka Ha gBuraTens NpuBo/ia 4epe3 MECTEPEHHYIO KIIETh.

VYceunue npoKaTKy U CPeIHEE KOHTAKTHOE 1aBIICHUE.

CBs13b ycuusl IPOKATKH U CPEHETO0 KOHTAKTHOTO JIaBJIEHUS! C KOHTAKTHBIMU HamlpsKEeHU-
AMH.

KOHTaKTHBIE HANIPSKEHUS IIPU ITPOKATKE.

BapuaHThI pacnipefenieHiss HOpMalbHBIX KOHTAKTHBIX HAIIPSKECHUM.

Oco6GeHHOCTH pacipe/ieNieHHs KOHTAKTHBIX HanpsokeHnid npu [X/hep = > 5,

OcoGeHHOCTH pacTpe/ieIeHHs KOHTAKTHBIX Hanpsikenuit mpu X/hep =25,

OcoOeHHOCTH  pacIpelesieHUus] KOHTAaKTHBIX — HANpsDKEHUH  1pu lefRep = 0,5 ...2

lifhep <05

. DnemeHTapHBI 00beM oyara Aegopmaii 1 BO3IeHCTBUS Ha HETO.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[TpomonbHBIE CHITBL, TPUIIOKEHHBIE K JIEMEHTY odara aedopmanuu.
JuddepenunanbHoe ypaBHEHHE PABHOBECHSI JIEMEHTA ouara aedopmMaruu.
Pemenune nugdepenmanbHoro ypaBHeHUs: paBHOBECHS dJIEMEHTa ovara jJedopMariii.
VYpaBuenne Kapmana.

Pacuetnas cxema u nonymenus A.U. Llenukosa.

I'pannuHbIe ycaoBuUs A1 penieHus ypaBHeHus: KapMmana.

VYpaBHeHMs KOHTAKTHBIX JaBieHud o A.U. LlenukoBy.

Bnusinue ko3 duirienTa TpeHus Ha KOHTAKTHOE JaBJICHUE.

Bnusiaue o0xatust Ha KOHTAaKTHOE JaBJICHUE.

BnusiHue nuaMeTrpa BaJkoOB HAa KOHTAKTHOE JIaBJICHUE.

BinstHue 3aqHero HaTsKEHMs HA KOHTAKTHOE JIaBJICHUE.
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BrwsiHre niepeiHero HaTsHKEHUsT Ha KOHTaKTHOE JIaBJICHUE.

CoBMeECTHOE BIUSHUE NEepCAHCIO U 3aJHCTO HATSX)KCHUA HAa KOHTAKTHOC JaBJICHUC.
CrpykTypa GopMyIIsl Ui pacdeTa CpeTHEro KOHTAKTHOTO JIaBIICHHS.

BrusiHus IMpUHBT TTOJIOCH HA CPEHEE KOHTAKTHOE JIABJICHHE.

BrvsiHre BHEITHUX 30H Ha CpellHee KOHTAKTHOE JIaBJICHUE.

Brusinue HaTsDKEHUS HA CpeiHee KOHTAKTHOE JIaBJICHUE.

BrvsiHMe KOHTaKTHOTO TPEHUS Ha CpeIHee KOHTAKTHOE JTaBIICHHS.

Oco0eHHOCTH pacueTa CPeHEr0 KOHTAKTHOTO JABJICHUS M YCWJIHMS XOJIOJHOM JMCTOBOM
MIPOKATKH.

OcobenHocTH pacdyera Ko3PPUIMEHTA HAPSHKEHHOTO COCTOSIHUS MTPH MTPOKATKE B KAIMOPaX.
MoMeHT neopManuu Kak MOMEHT CHJI KOHTAKTHOTO TPCHUS.

MomeHT nedopManny Kak MOMEHT YCUJIHSI TPOKATKH.

3aKOHOMEPHOCTH W3MEHEHHS KO PHIIMEHTA TIeya.

Mowment IMPOKATKU C HATAKCHHUCM.



IIpunoxenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlNMU

a) HnannpyeMble pe3yJdbTaThbl oﬁyt{em/m U OICHOYHBIC CpeaACTBA AJIA IPOBECACHUA IIPOME-

JKYTOYHOM aTTecTalum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHU

[Tnarupyemblie pe3yiabTaThl
o0y4eHus

O1eHOYHEIE cpe€acTBa

IIK-3 rOTOBHOCTH HUCITOJIE30BATh (1)I/I3I/IKO-MaTeMaTI/ILIeCKI/II71 amnmapar i peicHud 3agaq, BO3-

HUKAIOIHUX B X0J1€ IPO(eCCHOHATbHON AESITENbHOCTH

3HaTh

1.

Mertoabl pacuera HalpsKeH-
HO-J1€()OPMHUPOBAHHOTI'O CO-
CTOSIHUSI METaJlIa, KUHEMa-
TUYECKUX U CUIJIOBBIX XapaK-
Tepuctuk npoueccoB OMJI.

5 cemecmp

Hepeueub meopemudecCKux 60npocoe K K-
3ameny:

1. BausHue MexaHUYeCKOH cxembl Jedop-
MallMd Ha TUIACTHYHOCTH J1e(OPMHPYEMOTO
MeTajuia.

2. OxapakTepusyiTe yCIoBUS 00pa3OBaHHS
pasIMYHBIX BapUaHTOB OSMIOP KOHTAKTHBIX
HaIpsDKeHUM 1pu ocajgke (OT Kakux (akro-
pPOB M KaK 3aBUCUT MPOTSKEHHOCTb 30H
CKOJIb)KEHUS, TOPMOKEHUS U MPUIIMIIaHuA?).
3. deHOMeHOJOrHYecKass TEOpHs paspylle-
Hus  wmetauia 1o  B.JI Kommoroposy.
Juarpamma niaacTUYHOCTH.

4. DKClepUMEHTAIbHbIE METOAbl HCCIENO-
BaHUs HaINpsHKEHHO-Ae()OpMUPOBAHHOTO CO-
cTOsTHUS MeTasuta B mporieccax OMJI.

5. WHnxeHepHbII MeTOA ompeneneHusi KOoH-
TaKTHBIX HANPSHKEHUH TPH OCAIKE TTOJOCHI
HEOIpaHMYEHHOM JUTMHBI.

6. DHepreTHuecKoe ycIoBHE TNIACTHYHOCTH.
7. BnusHMe MexaHWYecKoW cxembl aedop-
MallMy Ha ycuiue Ae(opMUpoBaHUs MeTaslIa.
8. OCOOEHHOCTH METOJIOB HCCIIETOBAHMS:
doroynpyroctu, (GOTOMIACTUYHOCTH, OINTHU-
YECKH YyBCTBUTEIHLHBIX MTOKPHITHH.

9. Oxapaxkrepusyiite cienyomue GakTopsl,
BIIUSIIOLIME Ha IJIACTHYECKHE CBOWCTBA Me-
TAJIJIOB: XMMUYECKMH COCTaB, MHKpPO- U
MaKpOCTPYKTYpa, (ha30BbIil COCTAaB.

10. ®axTOpbl, BIUAIOUINE HA BEIMYUHY KOH-
TAaKTHOTO TPEHUSI.

11.TlpocneauTe KUHETUKY TMpolecca Je-
(bopMHpOBaHUs U pa3pyLIEHUs MeTala.

12. Onpenenenus HaIpsKEH-




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIIUHU

[Tnaaupyemblie pe3yabTaThl
00yJeHus

O1eHOYHEIE cpe€acTBa

HO-1e(pOPMUPOBAHHOTO COCTOSTHHSI METOIOM
M3MEPEHUs TBEPAOCTH.

13. CriocoObl yIIpoOYHEHHS METalIa.

14. Oxapakrepusyiite  popmooOpa3oBaHue
METAJUIMYECKOTO TIOPOIIKa METOJIOM IIpec-
COBaHUS U CIICKAHUSL.

6 cemecmp

Hepeqeub meopemudecKux e60npocoe K
IK3aMeny:

1.T'eomeTpuyeckuii ouar aeopmaiii 1 ero
napameTpsl ([[nmrMHa KOHTaKTHOM MOBEPXHO-
ctu. JliMHa reomMeTpuyeckoro odara je-
dbopmarmu. Yron 3axBara. CpeaHue 3Have-
HUS TOJIIMHBI M LIMPUHBI T10JOCHI B OYare
nedopManuu.  XapaKTEPUCTUKA  (OPMBI
ouara jaeGpopMarivm).

2.T'eometpust ouara aedopmaru ¢ y9eTom
crutromuBanus Bankos (Daktuueckas popma
JUHUM KOHTakTa. Teoperwueckass cxema
ouara JeopMaIuy ¢ y4eTOM CILTIONIUBAHUS
BaJIKOB. BennunHa paguanbHOTO CHKATHUS
Bajka. /[nuHa odara nedopManuu ¢ y4eTom
CIUTIOIIMBAHMS BaJika. YTOJ 3axBaTa C yde-
TOM CIUTIOIMBaHus Bajika. [Ipobrmema mua-
CTUYECKOTO0 00KaTHS MOJIOCHI TTPU XOJIOHOM
MIPOKATKE).

3.[lmomaap  KOHTAaKTHOM  TOBEPXHOCTH
(Pacuer miomanu KOHTaKTa MPU MPOKATKE
MOJIOCHI TIPSIMOYTOJIBHOTO CEYEHUs B IIH-
JUHIPUYECKUX Ballkax. MeToja TNpuBeEleH-
HOM NOJIOCHl. MeToa COOTBETCTBEHHOHU IIO-
JIOCBI).

4.PacyeT OmMepeXeHUs] U €ro W3MEHEHHE B
CBsI3U C ycioBusiMu mpokaTku (Teoperuue-
CKOE€ OIPECIICHUE OIEPEKEHUs TPHU TIPO-
KaTKe Ha TIagkoi Oouke. BnusHue Ha
ONEPEKCHHE JHaMeTpa Balka. BimsHue
oOxaTusi Ha omepexeHue. BrnusHue HaTs-
KEHUS Ha omepekeHue. SBneHue npuauna-
HUg npu npokatke. COOTHOIIEHUE MEXIY
CKOPOCTSIMU BaJIKOB ¥ TIOJIOCHI TPY HATTUINHT
30Hbl MpUIUNAHUA. BiusHue TpUIMNAHUS
Ha (opMy KPUTHUECKOTO CCUCHHS).

5. Teopetuueckoe omnpeseieHne CBOOOTHOTO

YIIUPEHUS.
6.IToHsaTHe 00 SHEPrOCHIIOBBIX HapameTpax




CrpyKTypHBIiI
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yabTaThl
00yJeHus

O1eHOYHEIE cpe€acTBa

NpOKaTKu (DHEprocuyioBble IMapaMeTpbl B
cuctemMe «Balku-mosiocay. Harpyska Ha
JBUTATENb IPUBOJA 4Yepe3 IIECTEPEHHYIO
KJIETD).

7.Ycunue NpoKaTKU U CpeiHee KOHTAKTHOE
nasiienue (IloHsaTust 00 yCHIUM MPOKATKU U
CpelHEM KOHTaKTHOM JaBieHHH. CBA3b
YCUJIUS TIPOKATKU U CPEIHEr0 KOHTAKTHOI'O
JTaBJICHUS ¢ KOHTAKTHBIMU HaNpPSKEHUSMHU).
8.Pacuer cpeaHero KOHTaKTHOTO JIaBJICHUS
(dakTOpBl KOHTAKTHOTO AaBJICHUS. Bnusuus
IIMPUHBI TO0JOCHl Ha CpPEAHEE KOHTAKTHOE
JlaBjcHHE. BiusiHue BHEIIHUX 30H HA Cpel-
Hee KOHTAKTHOE JaBiieHue. BnusiHue Hats-
JKEHUSI Ha CpEIHEEe KOHTAKTHOE [aBJICHHE.
BnusiHue KOHTakTHOro TpEHUs Ha CpelHee
KOHTaKTHOe JaBieHus. OCOOEHHOCTH pac-
4yeTa CpPEJHEro KOHTAaKTHOTO [JaBJICHUS U
YCWJINS XOJOJHOW JINCTOBOM IIPOKATKH.
Ocobennoctn  pacuera ko3 dunuenra
HaIPSDKEHHOTO COCTOSIHUS IIPU NPOKAaTKE B
Kanuopax).

9. Pacuer momenTa npokatku (MomeHT
negopMaluu Kak MOMEHT CHJI KOHTaKTHOTO
TpeHust. MoMeHT nedopmanny Kak MOMEHT
YCWJINSL NMPOKAaTKU. 3aKOHOMEPHOCTH H3Me-
HeHus Kosp¢uuueHta 1uieya. MoMeHT
MPOKATKHU C HATSDKEHUEM).

VYmMmern

CocraBisaTh MaTeMaTHIECKOE
ONMCaHue AJis pacyeTa Jie-
dbopmaruii, ckopocteit ae-
dbopmariuii, HaMPSHKEHUH,
KMHEMATUYECKUX XapaKTepu-
CTHK JABWXEHUS MeTajlsla u
MHCTPYMEHTA, CUJIOBBIX Ia-
pamMeTpoB NS pa3INnYHBIX
npouieccoB OM/I.
OuenuBath MIPaBUJIBHOCTD
UCIIOJIb30BaHUsl THUIIOTE3, I0-
MYyHIEHU TPU COCTABJIECHUH
MaTEMaTHYECKOIO ONHUCaHUS.
[enare mporHo3 paspymieHus
B Tpoleccax oO0paboOTKH Me-
TaJJIOB /1aBJICHUEM.
PaccunteiBaTh nedopmaruu
U HaNpsOKEHUs], CUIIbI, paboTy

5 cemecmp

Ilpumepnvie npakmuueckue 3a0anus 0ns
IK3aAMena:

1. 3anumuTe ypaBHEHUE IIACTUYHOCTH
MeTaJla JUIsl YCIOBUM JIMHEHMHOTO Harps-
JKEHHOT'O COCTOSIHUSI, IUIOCKOTO HaIlpsKeH-
HOTO COCTOSTHHSI, OOBEMHOTO HAMPSKEHHOTO
COCTOSIHUSL.

2. BripasuTe rpaHuyHBIE YCIOBHUS ILJa-
CTUYECKOTO COCTOSIHHMSI METajula 4epe3 Co-
OTHOUIIEHNWE CKOPOCTEW pPAa3BUTHUS M 3aJICUH-
BaHUs MUKPO/Ie(hEKTOB.

3. 3anumuTe W MOsSCHUTE (PopmMyny s
ONpeieNICHUs CONPOTUBIICHUSI MeTallja Iuia-
CTHYECKOH neopmaIiuu METOJ0M TEPMOMeE-
XaHUYECKUX KOI((PUIECHTOB.




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIIUHU

[Tnaaupyemblie pe3yabTaThl
00yJeHus

O1eHOYHEIE cpe€acTBa

U MOIIHOCTh IUIACTHYECCKOI
nedopMaIuu ¢ MPUMEHEHHEM
OBM.

4.  3anummre ypaBHEHUS CBS3H MEXIY
HANPSDKEHUSMU U ehopManusMu i 06ma-
CTH ymnpyrou npepopManuu, isi 00JIACTH
TJIACTUYECKON JTehopMaInu.

5. 3anumuTe yYpaBHEHUS CBSI3U MEXKIY
HANPSDKEHUSMU U ehopManusiMu it 00Jia-
CTH ynpyrou npepopManuu, sl 00JaCTH
ynpyroi aedopmarum.

6. 3anummuTe YpaBHEHUS CBSI3U MEXKIY
HaNpsHKCHUAMHU U Aedopmanusmu it o0a-
CTH ympyroil nedopmanuu, s 00JIacTH
VIIPYTO-TUIACTUICCKON e opMaIium.

6 cemecTp

Ilpumepnvle npakmuueckue 3a0anus 01
IK3amena:

1. 3anumure M OOOCHYHTE YCIOBHE €cTe-
CTBEHHOT0 HavajbHoro 3axsara (Ecre-
CTBEHHBIH 3aXBaT NPSIMOYTOJIbHOM IIOJIOCHI
IJaJIKUMU BasikamMu. EcTecTBeHHBIN 3aXBar B
KaJuOpax MpH MepBOHa4YaIbHOM KOHTAKTE IO
BEpPTUKAJIbHON ocu Kkanmubpa. OO6001EeHHOe
yCIIOBHE HauyaJIbHOIO 3aXBaTa).

2. 3anummure U 000CHYHTE yCIOBHE 3aXBaTa
Ipu ycTaHoBuBLIeMcs mpoiecce (Cxema cuil
IIPY yCTaHOBUBLIEMCSI ITpoLieccE. Y paBHEHHE
paBHOBECHSI IOJIOCHI U BEJIMYMHA HEUTpallb-
HOTO yriia. MakCHUMaIbHBINA BO3MOXKHBIN yIoJI
3axBaTa MpU yCTaHOBUBIIEMCS MTPOLIECCE).

3. 3anummure M OOOCHYHTE COOTHOILEHHE
CKOpOCTEM MeTalljla U BaJKOB B Pa3JIMYHBIX
30Hax ouara jaedopmanun (OmnepexeHue u
ero uaeHTHu@ukanusi. COOTHOIIEHHE MEXITY
CKOPOCTSIMM BaJKOB M TIOJOCHI B oOuare
nedopmanun).

4. BeiBegute audQepeHnuanbHoe ypaBHe-
HUE HOPMAaJIbHBIX KOHTAKTHBIX HAMpPSKEHHUM
(OnemenTtapHblil 00beM ouara fedopmMalvu 1
BO3/IEUCTBUS Ha Hero. [IpomonbHbIE CHIIBI,
NPUJIIOKEHHBIE K 3JIEMEHTY ouara jaedopma-
uuu. JludpdepennumanbHoe ypaBHEHUE paB-
HOBECUsl DJIeMeHTa od4ara JedopMaluy.
Pemenne muddepeHnnaibHOTO ypaBHEHUS
paBHOBECHsI dJIEMEHTa ouyara JedopMaluu.
VYpasuenue Kapmana).

5. Bocnipoussenure penieHue ypaBHEHUs
Kapmana A.U. llenukoBeim (Pacuernas




CrpyKTypHBIiI
JJIEMEHT

IInanupyemslie pe3ysbTaTsl

O1eHOYHEIE cpe€acTBa

00yJeHus
KOMITETCHIIUHT
cxeMma u nonymienus A.W. [enukona. ['pa-
HUYHBIC YCJIOBHS U MOCTOSIHHBIE HHTETPUPO-
BaHUs. YpaBHEHUS KOHTAKTHBIX JTaBJICHUIM MO
A.N. llenukoBy).
Bnanets HaBbikamu caMoCTOSTENBHO 5 cemecmp

puoOpeTaTh, yCBauBaTh U
IPUMEHSATh 3HaHUS JUIsl aHa-
J13a ¥ OOBSICHEHUSI 3aKOHO-
MepHocTel 1eopMUpOBaHUs
MeTajuia, KHHEMaTHKH JIBU-
KEHUS MeTaJula U UHCTPY-
MEHTa, BOSHUKHOBEHHS U
pacripe/ie/ieHUs] Harpy30K B
ouare ehopMaIiy B pas-
JIM4YHBIX mpoueccax OM/I.

3aoanus na pewienue 3aoay u3 npogeccu-
OHAIbHOU 0Onacmu:

1. Onpenenuts ycumnue aegopMaruy mpu
XOJIOTHOH MTPOKATKE JIUCTA.

2. Ompenenuth ycuiaue nedopmManuu npu
ropsiueii MpoKaTKe JIMCTA.

3. Ompenenuts ycunue nepopManuu npu
COPTOBOM IPOKATKe.

4. Ompenenuts ycunue nedhopMaiiy mpu
BOJIOYEHUH MTPOBOJIOKH.

5. Ompenenuts ycunue nepopmanuu npu
IPECCOBAHUU KPYTJIOr0 PO

6 cemecmp

3aoanus na pewenue 3a0au u3z npogheccu-
OHANbHOU 00nacmu:

1. Onpenenuts mapameTpsl oyara nedop-
MAaIiH MPH 33JJaHHBIX YCIOBHUSAX MPOKAT-
KH.

2. OmnpenenuTs K03(h(GUIKUEHT BBITSXKKU MTPH
3aaHHBIX YCIIOBUAX ITPOKATKH.

3. OmpenenuTh CKOPOCThH BAJIKOB, KOTOpast
obecreuuT TpedyemMyr0 CKOPOCTH TTOJIOCHI
MIPY 33/IaHHBIX YCIOBHSL.

4. OnpenenuTh CKOPOCTh MOJIOCHI MPH 3a-

JAaHHOW CKOPOCTH BaJIKOB.




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

OIIK-4 roToBHOCTb COYETATh TEOPHUIO U MPAKTUKY AJIS PELLIEHUS MH)KEHEPHbIX 3a/1a4

3HaTh

1. OcHOBHBIE  3aKO-
HOMEpPHOCTH H SIB-
JIEHUsS B ouare je-
dopmanuu B Tpo-
meccax OM/I.

2. OCHOBHBIC XapaK-
TEPUCTUKH UH-
CTpyMEHTa TSI pe-
aNM3aliy MPOIIeC-
coB OM/I.

5 cemecmp
Ilepeuens meopemuyeckux 60npocos8 K IK3ameny:

1. MexaHU3MBI IIACTUYECKON JehopMaInu.

2.  Yro Takoe HaKJIEN MeTaiia C MO3ULUN TEOpUn
nuciokanuii? Ha yto oH Biuser?

3. 3anummre U MOSCHUTE KPUTEPHUH IIACTHYHOCTH
Mertauia (B ToM umciie U kpurepuid B.JI. Koamoro-
poBa).

4. ®dusunueckue sBIEHUS, JISKAIIUE B OCHOBE IO-
JSIPU3AUOHHO-ONITHYECKOTO METO/Ia.

5. Tlonstue «popmoobpazoBaHue» nmpu oOpadboTKe
METAJUIOB JIaBJICHHUEM.

6. Ilonstue «popMomsmMeHeHUE» mnpu 00pabOTKE
METAJUIOB JIaBJICHHUEM.

7. TlonsTue «cBOMCTBOOOpa3oBaHWE» NpH OOpa-
0O0TKE METAJIJIOB JIaBJICHUEM.

8. TloHsTHE «CBOWCTBOM3MEHEHHUE» MPU 00PabOT-
K€ METaJJIOB JTABIICHUEM.

9. HazoBure npu3Haku KiIacCUPUKALNUN YCTPOHUCTB
u crroco6oB OMJI.

10. VYcnoBue mocTosHCTBa 00beMa.

11. HepaBHomepHocTh Aedopmarnu mpu OM/I.

12. Cnoco0s1 popmoobpazoBanus mpu OM/I.

13. VYcnoBue HaMMEHBIIETO COMPOTHBIICHHUS.

14. HazoBute u oxapaktepusyiite crnocoObl ¢Hop-
Mou3MeHeHus MeTasuia mpu OM/I.

15. Cunsl BHemHero TpeHus B mporeccax OM/I.

16. CompoTtuBieHue mIaCTUIECKOH 1ehopMaInH.
17. Ponw cmazku B mporeccax OM/I.

18. Tlepeuncnure W OXapakTEpHU3YHTE CIIOCOOBI
cBoiicTBooOpazoBanus npu OM/I.

19. Ornwuus IIacTHYeCKOH JedopMaIiiu  ITOJH-
KpUCTaJlJla OT IJIACTUYECKON aedopmamuu MOHO-
KpHUCTaJIa.

20. Ilepeuncnure u OXapaKTEpU3yHTE CIIOCOOBI
cBoricTBon3mMeHenus mpu OM/I.

21. Texcrypa mertaiuia.

22. Urto Takoe «IOJUTOHU3AMUS» M «PEKPHCTAIIIN-
3alus C MO3UIIUN TEOPUH TUCTOKAIIAN?

23. MexaHu3Mbl 00pa30BaHUS JTUCIOKAIIHIH.

24. MexaHU3MbI TOPMOXKECHHUS JUCIOKAIUH.




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

6 cemecmp
Ilepeuens meopemuyeckux 60npocos K IK3ameHy:

1. ®akTnueckuii oyar, BHEKOHTAKTHas JepopMalus u
xecTkre KoHIbI (Daktuueckuit ouar aedopmanuu.
BHekoHTakTHasi BBICOTHAs YTsDKKA 3aJHEr0 KOHLA
noJsiocsl. ['Mnore3a >KeCTKUX KOHILIOB (IUIOCKUX cede-
HUH)).

2. ®azpr  mpokarku  (IlepBoHauanbHBI ~ KOHTAKT.
Hauano 3axBara. OxoHuanue 3axsara. PopmupoBaHue
IIEPEHETO KECTKOrO0 KOHIA. YCTAHOBUBILIMICS IIPO-
necc. BbpiOpoc. VYcnoBue NMOCTOSHCTBA CEKYHIHOTO
00bema).

3. [IpuHyauTENbHBIN 3aXBar.

4. Koapduumenra TpeHus npu MPOKATKE M METOIbI
ero omnpeneneHust (OCOOEHHOCTH pacHpeaeIeHUs CHIl
TPEeHUs 1o ayre KoHTtakra. CymHocTh KodpduureHTa
TPEHUs IPU NpoKarke. MeTon MakCHMajabHOIO yria
3axBara. Metop npezaenbHoro odxkarusi. Meron ore-
pexxenust. CooTHomeHus k03 (GULUEHTOB TPEHUS IPU
3axBaTe U yCTaHOBUBLIEMCS MPOIIECCE).

5. Biusinue ¢akTopoB mNpokarku Ha ko3dduimeHt
TpeHus (BnusHue marepuana nosocel. BiusiHue ma-
TepHalla U COCTOSHUS MOBEPXHOCTH BaJlKoB. BinsiHne
TEXHOJIOTMYECKUX CMa3oK. BiusHue temmeparypbl
NpOKaTKU. BiMsHue cKopoCcTH MPOKaTKH).

6. ®usudeckas CyniHOCTh HewtpanpHOro yria (He-
KOTOpBIE 3aBUCUMOCTH Ul pacyeTa HEWTPaJbHOIO
ymia. OneHka OPUMEHMMOCTH (opMyd OKelnyH-
na-IlamoBa u @aitnbepra. Ilpenmensl u3MeHeHUS
HEUTPaJILHOTO yIvia IPU IPOCTOM MPOIIECCE TPOKATKH.
MexaHu3Mbl H3MEHEHHUS HEUTPaIbHOrO yIva IIpU
IIPOCTOM IIpoLecce MpoKaTku. HenTpaibHbIN yroi Kak
PEryAATOp Mpolecca MPOKATKH).

7. HanpsbxeHHO-A€pOPMUPOBAHHOE COCTOSIHHE Me-
taja npu npokarke (OCHOBHasi MEXaHUYeCKasl cxeMa
nedopManuu  Mpu  Mpokarke. JlomonHHUTENIbHBIE
HaInpsHKEHUs U TpaHchopMalys CXeMbl HAITPSKEHHOTO
coctosiHUsl. OCOOEHHOCTH TPOJOIBHOTO JIBHKEHUS
MeTaJula B HU3KoM odare jaedopmanuu. OcoOeHHOCTH
MPOAOJIBHOTO HANpsKeHUs B HU3KOM odare nedop-
Manuud. OCOOEHHOCTH MPOAOJIIBHOTO JIBUKEHUS Me-
Tajula B BBICOKOM odyare nedopmanuu. @opma more-
PEYHOrO CEUEHMs IOJIOCHI MOCIE MPOKATKU MU pas-
JIMYHBIX 3HAYCHUSIX [x /hcp).

8. Bunpl u cocrasisitonye ymupeHus (YiupeHue u
€r0 3HAYECHHE M1 TEXHOJOIMM IPOKAaTKU. Bunbl




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

ymupenus. Cocrapistoniie ymupenus. Pacuernas
BEJIMUYMHA YIIUPEHNUS).

9. Banusinue (akTopoB MPOKATKU HA  YIHIMPEHUE
(Bnmusiane oOkarusi. BnusiHme nuameTpa  BaJIKOB.
BiusHne ucxoqHON MMPHUHBI NONOCH. BinusHue mm-
puHbl ovara aedopmanuu. Brusaue xosdduumenta
TpeHus. BnusHue ckopocTu Tmpokatku. BiusHue
XMMCOCTaBa CTaJIM. BiusHuEe HaTSHKEHUS M MOATOpa.
Bnustaue npobHoctu nedopmanum).

11. KoHTakTHbIE HampsDKEHUS U OCOOEHHOCTH UX
pacnpeneneHusi Baoiab Ayru 3axBara (KoHTakTHbIe
HanpsHKEHUS. TIPU TIpOKaTke. BapuaHThl pacmpexnene-
HUSL HOPMaJlbHBIX KOHTAKTHBIX HampspkeHuid. Oco-
OCHHOCTH pacHpeneseHHs KOHTAKTHBIX HAaIlPsDKCHUN
npu  Ixlhep = > 5. OcoOeHHOCTH pacmpene/ieHus
KOHTaKTHBIX Hampspkenuit npu [x/hcp = 2...5. Oco-
OCHHOCTH pacIipe/ie]IeHHs] KOHTAKTHBIX HampsbKeHUN
upu [xhep=0,5...2 u Ixhcp<0,5).

12. BnusiHue yClIOBUH TPOKATKHM HA KOHTAKTHOE
nasnenue (Biusaue koaddunuenta rpenns. Biusaue
oOxarust BnusiHue nuamerpa BasikoB. BnusiHue 3an-
HETO0 HATsHKCHUs. BIWsHUE TepenHero HaTsKEeHUS.
CoBMecTHOE  BIMSHUE TEpPEIHEr0o M 3aJHEro
HaTSDKEHUS).

VYmMmern

Br16upats napa-
METpbl HHCTPYMEHTA
JUI peanu3aluu 3a-
JTAHHOTO TIpoliecca
OM/I.
AHanu3upoBarb
TEXHOJIOTUIECKHE
npoueccel OM/I ¢
IENTBIO TTOUCKA OTI-
TUMAJIbHBIX Mapa-
METPOB IIpoIecca U
BbIOOpa HAMITYUIIETO
000pyI0BaHUA.

5 cemecmp
Ilpumepnvie npaxmuueckue 3a0anus 011 IK3AMEHA:

1. Ilepeuncnure mnokazarenu (HOPMOU3MEHEHUS
metauia npu OM/. 3anummre GopMymisl I UX
OIIpe/IeTICHNSI.

2. IlpuBegute mnpuMepsl MPOSBICHHUS HEPaBHO-
MEpHOCTH JleOpMaliy MPH HATMYUNA KOHTAKTHOTO
TPEHUs; IPH HECOOTBETCTBUU (POPMBI HHCTPYMEHTA U
neGopMHpyeMoro  Tela; MPH  HEOJHOPOAHOCTH
CBOWCTB ieopMupyeMoro tena. B uem 3axitouaercs
3aKOH JIONOJIHUTEIIbHBIX HANPSKEHUN?

3. UM3obpa3ute MexaHMUYECKHE CXeMbI eopMaluu
JUISl JINCTOBOM ITPOKATKHU.

4. H300pa3uTe MeXaHHUECKUE CXEMBI Ae(opMariiu
JUTSL TIPECCOBaHUSI.

5. M300pa3ute MexaHUYECKHE CXeMbI JepOopMalun
JUTSE BOJIOUEHHSI.

6. M300pa3ute MexaHUYECKHE CXeMbI JepOopMaLun
JUISL OCAJIKH.




CrpyKTypHBIiI

[Inanupyemsle
3JEMEHT OueHouHbIE CpeAcTBa
pe3yNbTaThl 00y4eHUS
KOMITETCHIIUHT
6 cemecmp
Ilpumepnvie npakmuueckue 3a0anus 011 IK3ame-
Ha:
1. OueHuTh BO3MOXKHOCTB 3aXBaTa MeTajlia BaJ-
KaMH [IPY 3a/IaHHBIX YCIOBUSX.
2.  OueHuTh YCTOWYMBOCTH IMpoIiecca MPOKATKU
IIPU 33JJaHHBIX YCIIOBHUSX.
Bnaners Meronamu ananusa 5 cemecmp

TEXHOJIOTHYECKUX
MPOIECCOB U UX
BIWSTHUS Ha KA4eCTBO
MOJIy4aeMbIX U3J1e-
JIMH.

YMeHuem
AHAJIU3UPOBATH
TEXHOJIOTHYECKHE
PEKUMBI.

3aoanusn na pewienue 3a0au u3z npogheccuoHanbHOU
oonacmu:

1. BriOpats 000pynoBaHue Al XOJIOJHOM MPOKAT-
KU JINCTA TIPH 33JaHHBIX HCXOTHBIX MTapaMeTpax.
2. BrwiOpath 060pyaoOBaHUE I TOPSYEH MPOKATKU
JIMCTA TIPH 33/IaHHBIX UCXOIHBIX MTapaMeTpax.
3. BriOparb 060pyaoBaHue AJisi COPTOBOM MPOKATKU
JMCTa TPH 33/IaHHBIX UCXOAHBIX TapaMeTpax.
4. BoiOpaTb 000py0oBaHME AJIsl BOJIOYEHHUS IPOBO-
JIOKH TIPY 33J]aHHBIX UCXOIHBIX MapaMeTpax.
5. BriOpats 00opy0oBaHue JUIsl IPECCOBAHUS
NpyTKa MPH 33JaHHBIX UCXOJIHBIX ITapaMeTpax.

6 cemecmp

3aoanua na peuienue 3a0au u3 npogheccuoHanbHO
oonacmu:

1. OmnpenenuTh BO3MOKHOCTb rOpsiYei MPOKATKU
JIUCTA MPU U3BECTHBIX TEXHUYECKUX XapaKTEPUCTH-
Kax pabouell KJIeTH U IpUBOJA.

2. OnpenenuTbh BO3MOXKHOCTh IIPOKATKH COPTOBOTO
poduIs MpU U3BECTHBIX TEXHUYECKUX XapaKTepH-
CTHKax paboyeil KJIeTH U MPUBOJA.

3. OnpenenuTs BO3MOKHOCTB XOJIOTHOW TIPOKATKH
I10JIOCHI TIPU U3BECTHBIX TEXHUUECKUX XapaKTEpU-
CTHKax paboyeil KJIeTu U MPUBO/A.




0) Ilopsinok mpoBeaeHHUs] MPOMEKYTOUYHOM ATTeCTAMU, MOKA3ATEJNM U KPUTEPUH
OLlCHUBAHMUSL:

ITpu noaroToBKE K 9K3aMeHYy HEOOXOIMMO 03HAKOMUTCS ¢ [Ipoepammoti Kypca.

CryneHTaM mpeocTaBisieTcs] MporpaMMa M3Y4eHMsl TUCHUIUIMHBL C YKa3aHHUEM HCTOY-
HUKOB, I'Jleé MOXKHO HaliTH OCHOBHOW MaTepHall 1o JaHHOH TeMe.

Pabora cTymeHTOB coCcTOUT B pOopabOTKe 0O30pHOTO JICKIIMOHHOTO MaTepuaia, B H3y-
YEHUHU 10 y4eOHMKaM MPOrpaMMHOIO MaTepualla U PEKOMEHJIOBaHHbIX MPENoAaBaTesIeM JIHUTe-
paTypHBIX MCTOYHUKOB, BBHIIIOJHEHWH DPACUYETHBIX pabOT, B PEHICHWH AHAJOTHYHBIX 33734 I10
JTAHHOM TeMaTHKe, 03HAKOMJIEHHH C METOJMYECKHMHU MaTepuajaMy Mo JaHHOH Teme. Metoau-
YyecKue Matepuaibl Haxojsarcs Ha kadenpe TOM (ayn. 2/9). Web-opuentupoBanubie MeToau-
YeCcKue MaTtepualibl pa3menieHsl Ha caiite MI'TY.

W3yuenne peKOMEH/I0BaHHOH JOTIOHUTEIBHOM TUTEpaTyphI IesiecooOpa3Hee HaunHATh C
o0mux (yHIaMEHTaIbHBIX paldoT, a 3aTeM MEePEeXOJUTh K YaCTHBIM paboTaM, CTaThsiM; B Cllyyae
aHaJIM3a HOBEUIIMX Pa3padOTOK U TEXHOJIOTUH - C KYPHAJIbHBIX CTaTEH.

IToucku HyXHOW JUTEpaTyphl HY)KHO HauMHATh C MPOCMOTpa OMOIMOTEUHBIX CHUCTEMA-
TUYECKUX KaTaJoroB, peepaTuBHBIX KypHaIOB. O MOMEHICHHBIX B )KYPHAJIaX CTAThsX MOKHO
y3HaTh U3 BBIXOJAIIEH eXeHeleNbHO «JIeTonucu )XypHalbHBIX cTaTei», n3 OubarorpapuuecKkux
yKazaresjael HOBOHM JMTepaTypbl. YKa3aHUS Ha MMEIOILYIOCA JUTEPaTypy 10 KOHKPETHBIM BO-
IpocaM MOYKHO HalTH B CHOCKax MoHorpaduii, crateid, yaeOHUKOB.

5 cemecTp

JK3aMeH [0 JaHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOHM (hopme Mo SK3aMEHAIMOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0alyioB) — 00yYaronuiicss AEMOHCTPUPYET BBICOKUN YpOoBeHb cop-
MHUPOBAaHHOCTH KOMITIETCHIINH, BCECTOPOHHEE, CHCTEMATHYeCKOe U TIIyOOKOe 3HaHHE Y4eOHOTO
MarepHaia, CBOOOJHO BBINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO OMEpPUPYET 3HAHUSIMH,
YMEHUSIMH, TPUMEHSET UX B CUTYAIHSIX TIOBBIMIEHHON CIIOXKHOCTH.

— Ha OLIEHKY «X0pouo» (4 6aiia) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHUN YpOBEeHb chopMu-
POBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHWS, YMEHHsI OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYH-
TeJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IPU aHATTUTUUECKUX ONEpalusiX, NepeHoce 3HaHUH
¥ YMEHHI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBbIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI€ KOHTPOJILHBIX MEPONPHUSATHH JOMYCKAIOTCS
OLIMOKH, MPOSBISAETCA OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHMH, HaBBIKOB, O0yJaroImuiics Uc-
IBITBIBACT 3HAYUTEIBHBIE 3aTPYAHECHUS TIPH OTICPUPOBAHUY 3HAHUSAMHU M YMEHUSMH TIPH UX TIe-
peHoce Ha HOBBIE CUTYAallUH.

— Ha OLIEHKY «HeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUIeCcKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIHMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MMPOCTHIX 33/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BICHEHNS HH(OPMAIIMH, HE MOKET TIOKa3aTh HHTEIICKTYalIbHBIC
HaBBIKU PELICHUs MIPOCTHIX 3ajay.

6 cemecTp



JK3aMeH 110 JaHHOW TUCIUTIINHE TPOBOUTCS B YCTHOM (popMe IO IK3aMEHAITMOHHBIM
OmietTam, KX bl U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKHUX BOMPOCA U OJTHO MPAKTUIECKOE 3a-
JaHHe.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 6a/mioB) — oOyJaronuics 1eMOHCTPUPYET BRICOKHH YpOBEHB cop-
MHUPOBAHHOCTH KOMIIETCHIIUN, BCECTOPOHHEE, CHCTEMAaTUIEeCKOe U TIyOOKOe 3HaHWE Y4eOHOTrO
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTHUYECKHE 3a/laHus, CBOOOJHO ONepupyeT 3HAHUSIMHU,
YMEHHSIMH, IPUMEHSICT UX B CHTYAIHSIX MTOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «X0opomo» (4 6aia) — o0yJaronuiuics 1eMOHCTPUPYET CPEAHUN YPOBEHB C(HOPMHU-
POBAaHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHWsI, YMEHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYH-
TeJIbHBIE OIIMOKU, HETOYHOCTH, 3aTPyIHEHUS IPU aHATUTUYECKUX ONEPaIMsIX, IEpeHOCce 3HAaHU
¥ YMEHUI Ha HOBBIC, HECTaHAAPTHBIC CUTYAIUH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOydyarouuiicss JTeMOHCTPUPYET MOPOTOBBIi
YpOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPOIPHUITHN JAOMYCKAIOTCS
OIIMOKH, MPOSIBISAETCS OTCYTCTBUE OTICNIbHBIX 3HAHUW, YMEHHI, HAaBBIKOB, OOYUYAIOLIUICS HC-
MBITHIBACT 3HAYMTENBHBIC 3aTPYAHCHUS TIPH OTICPUPOBAHUY 3HAHUSMU M YMCHHUSMH TIPH UX TIC-
peHoce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUuecKoro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYabHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET TIOKAa3aTh HHTCIUICKTYaIbHBIC
HABBIKU PEUICHHS MPOCTHIX 3a/1a4.

KypcoBasi paGora BEINIOJTHSCTCS T0J PYKOBOJACTBOM IpemojaBaTelis. B mporecce ee
HamMcaHus o0y4arouIuiicss pa3BUBaeT HABBIKU K HAay4HOI paboTe, 3aKperisisi U OJHOBPEMEHHO
pacumpsisi 3HaHHUS, TOJIyYEeHHBIC MTPU M3y4eHUHU Kypca «MareMaTudeckas JIOTHKa ¥ TEOpHs ajl-
ropuTMoBy. [Ipy BBIOTHEHUU KYpCOBOM pabOThl 00yYaIOUIHIiCs TOKEH MOKa3aTh CBOE YMEHUE
paboTaTh ¢ HOPMATHUBHBIM MaTepUAIOM M JPYTUMHU JUTEPATYPHBIMH HCTOYHHUKAMH, a TAKXKE
BO3MOXXHOCTh CUCTEMAaTHU3HPOBATh M aHAM3UPOBATh (PAKTUUECKHUI MaTepHall U CaMOCTOSTEIILHO
TBOPYECKHU €r0 OCMBICITUBATS.

B mpouiecce HanmucaHusi KypcoBOil paboThl 0Oydaroluiicss JOMMHKEH pa3oopaThCcs B Teope-
TUYECKUX BOIPOCAX M30PaHHON TEMBI, CAMOCTOSTEIHHO IMPOAHATU3NPOBATh MPAKTHICCKUI Ma-
Tepual, pazodpaTh U 000CHOBATh MPAKTUUECKUE TPEIOKECHHUS.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KYPCOBOI padoThI:
— Ha OIIEHKY «OTJIMYHO» (5 0aiioB) — paboTa BBIMOJIHEHA B COOTBETCTBHHU C 33/laHUEM, 00ydJa-
IOIUICS TTIOKA3bIBACT BHICOKHUI YPOBEHB 3HAHHM HE TOJIHKO Ha YPOBHE BOCIIPOHM3BEIACHUS U 00b-
SICHEeHUs1 MH(QOPMAIINH, HO U MHTEJUICKTYalbHbIE HaBBIKU PEIIeHHs TPOOJIeM U 3ajad, HaXOxkKe-
HUS YHUKQJTBHBIX OTBETOB K ITPOOJIeMaM, OIEHKH U BEIHECEHUS KPUTHICCKHUX CYXKICHHIA,
— Ha OIICHKY «X0pouioy» (4 6amia) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 33aJaHUEM, 00ydaro-
IIWICS TTOKA3BIBACT 3HAHMS HE TOJIBKO HA YPOBHE BOCIIPOM3BEICHUS U O0BSICHCHHS WH(OPMAIINH,
HO Y MHTEIJICKTYyaJbHbIe HABBIKU PEIICHUS TPOOJIeM U 3a7a4, HaXOKIEHUS! YHUKATBHBIX OTBETOB
K mpobJieMam;
— Ha OIICHKY «yJI0BJETBOPHUTEILHO» (3 Oanna) — paboTa BBHIMOJIHEHA B COOTBETCTBHH C 3aja-
HUEM, O0YyJaroIIMICs IMOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOW3BEICHUS U OOBSCHEHUS HHPOP-
MAaIi¥, UHTEJNIEKTYalIbHbIE HABBIKH PEIIeHHUs TPOCTHIX 3aa4;
— Ha OIICHKY «HEYJAOBJIETBOPUTENbHO» (2 0ayura) — 3aJaHue IperojaBarelis BBITOJHEHO Ya-
CTHUYHO, B TMPOILIECCE 3alUTBl paObOThl OOYYAIOMIMIICS JOMyCKAaeT CYIIECTBEHHBIE OIIMOKH, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS ITOCTABIICHHOW 3a/1a4H.
— Ha OIICHKY «HEeYyJI0BJIeTBOpHUTEJbHO» (1 Oamn) — 3amaHue mpernojaBaTensi BHIIOJHEHO Ya-
CTHUYHO, 00Y4aIOIIUNCs HE MOXKET BOCIIPOU3BECTH U OOBSACHUTH COIEPKAHKE, HE MOXKET TIOKa3aTh
WHTEJJICKTYaTbHbIC HABBIKM PEIICHUS TTOCTABICHHOH 3a1a4u.



JAOAHHE
Ha BLINOAHEHHE HYPCOBOW PafoThl N0 QMCLHMIAMHE
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CrypeuTy rp.

1.TeopeTH4eckHe BONPOCH
1

2
3
4
L

2. OnA yonoBEMH NPOKaTHH, YRa3aHHLX B TaGnuye 1, BLINOAHMTL:
1. PacyeT ¥apaTepHCTHH D4ara gedopmMamM
2. PacyeT HoPdMUMEHTOE HOHTAKTHOTD TPEHKA M NPOBEDKY BO3MOMHOCTH NPOHATEM NO YCIOEKAKM
3axeaTa
3. PatqeT yWHPEHHA M pa3MEDOE NPOHATaHHOH NoNoCH
4. PacieT nosasaTensd GopMOoHIMEHEHHA
5. AHANWMI EMHEMITHHW NPOLUSTCa M PACYET CEOP-OCTH NOACCTH
6. FPac4eT yCMAKA NPOEITHA
7. PacHeT MOMEHTE NPORITHM

Tabnwya 1
Fasmepb packaTa, mm YonoBEHA NPoEITHA
Mapua Do npoxaTeX Mocne npoEaTHe D, W, t,
CTanM
hy by lo hy by ma | e '
3. AR yenoBMM NpOKATHH, yHaZaHHLX B Talauye 2, BLINOAHMTL:
1. PacqeT XapakTEpHCTHH $HOpMOHIMEHEHHA
2. PacieT nopdHIMEHTE HOHTAKTHOND TPEHWA
3. PacieT HaNpABEHWA TEEYYECTH
4. MNposepry OTPEHMYEHWA MO BOIMOMHOCTH NASCTHYSCHOTD ofHETHA
5. PacqeT yCMAHA NPOEITHA
6. PacieT MOMEHTE NPOHATER
TaGamya 2
XapaKTepHoTER
Marepuan W paasmepsd (M) nonoom Harmmetme, i aaiia
Crans Mogear Monoca rH Dp Ra, v,
H b hil hl ¥ 14] Ol | mm | ssa | mjc
JapaHne BoigaHD {M_H. Pymaruyes)

JagaHHE NPHHATD
Cpor cgatm




