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Pabouas nporpamma cocrasnena na octose ®r'oC BO - 6akanaepuar o HarpaBJICHUIO
noarotosku 22.03.02 Merannyprus (npukas Muno6puayku Poccun ot 02.06.2020 r. No 702)

Pa6ouas nporpamma paccmMoTpeHa ¥ 0100peHa Ha 3aceaHUM kadenppl TexHomnoruii
00paboTki MaTepuanon
18.01.2022, npotokon Ne 6
3ag. kadenpoii A.b. Monnep

Pabouasi nporpamma 0106peHa MeToanueckoit komuccneii UMMuM
15.02.2022 r. npotokosn Ne 6 o
[Ipencenarens A.C. CaBunoB

Pabouas nporpamma coctasnena:
npodeccop kadeaps TOM, J-p TEXH. HayK— ’ M.U. Pymsinnen

v

Peuensenrt:

npodeccop kadenpst JITuM, A-p TeXH. HAYK )7 : A.H. 3aBanumumu




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2023 - 2024
yaeOHOM Troty Ha 3acefanuu kadeapel TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne

3aB. kadenpoii AB. Monnep

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
yaeOHOM o1y Ha 3acefanuu kadeapsl TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.b. Momnep

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapsl TexHomoruii 00pabOTKH MaTepHaIoB

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.b. Momlep

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl TexHomoruii 00pabOTKK MaTepraIoB

[Iporokom ot 20 . Ne
3aB. kadenpoii A.b. Momnep




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Henssmu ocBoeHust AucuUIUIMHBL «Teoprst 00pabOTKH METAIUIOB JaBIICHUEM» SIBIISIFOTCS:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KauecTB, a Takxke (opMmupoBanue oduienpodec-
CHOHAJIBHBIX ¥ PO(EeCCHOHATBHBIX KOMIETEHIIUI B COOTBETCTBUH ¢ TpeboBanusmMu GI'OC BO
1o HarpasJieHuto moarotoku 22.03.02 Metamnyprus;

- 00y4eHHEe CTYACHTOB TEOPETUYECKMM OCHOBAM PALMOHAIBHOTO MMOCTPOCHUS, aHATN3a
TEXHOJIOTUYECKOM MOC/Ie0BAaTEIbHOCTU B3aUMO/ICHCTBHS IIIACTUYECKH 00pabaThIBa€MOro Teja
¥ MHCTPYMEHTA B OCHOBHBIX Tporieccax 00padboTku MeTaiuioB gasieHuem (OM/);

- (GOpMHpOBAHUE Y CTYACHTOB OCHOB 3HAHHH 3aKOHOMEPHOCTEH U SBJIEHUH, CONIPOBOX-
naromux nporeccst OM/I;

- YCBOEHHE CTYIEHTaMM THUIIOTE3, 3aKOHOB, TEOPUH I ONpENeNeHUsl HalpsKeH-HO-
1e(OpPMHUPOBAHHOTO COCTOSTHUS, KHHEMAaTHYECKUX M CHIIOBBIX XapaKTePUCTUK mporeccoB OM/L;

- 0OpeTeHue HaBbIKOB U YMEHUS Ha OCHOBE IOJIyYE€HHBIX 3HAHUHN OIUCHIBATh U aHAJIU3U-
poBaTb  HANpPSKEHHO-AE(POPMUPOBAHHOE  COCTOSIHUE, KUHEMAaTHUYECKUE U CHJIOBBIE
XapaKTEePUCTUKH B Pa3IMYHbIX TEXHOJIOTHYECKHX Iporeccax OM/I.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuunnuna Teopuss oOpabOTKM METaUIOB JaBJICHHEM (4YacTh2) BXOAUT B 4YacTh
y4eOHOro miaHa GopMHpyEeMyI0 yYacTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH 00pa3oBaTesIbHOM
IIPOrPaMMBI.

Jus  u3ydeHWsl  JUCUMIUIMHBI ~ HEOOXOXuMMBbl  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

Marematuka

MarepuanoseneHue

dusuka

3HaHus (YMEHHUs, BIAJCHMs), MOTy4YEeHHbIE TIPU U3YYEeHUH JAaHHOM TUCHUIUIMHBI OyIyT
HEOOXOIUMBI 1151 U3YYEeHUSI AUCIUILIINH/TIPAKTUK:

TexHonOrNM NPOM3BOACTBA COPTOBOTO ITPOKAaTa

TexHo0rnK NpoN3BOACTBA JINCTOBOIO IPOKaTa

MeTo bl OITUMHU3ALINHY POLIECCOB 00PAOOTKH METAIIIOB 1aBJIEHUEM

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTe ocBoeHMs IuCHUIUIMHBI (Monyins) «Teopuss oOpabOTKM MeETayuioB
JlaBJIeHHeM (4acTb2)» o0yJaromuicst JObKEH 001a/1aTh CIISAYIONIMMU KOMIETEHIUAMU:

Kon nnnukaTtopa WNHaukaTop TOCTHKEHUS! KOMIIETEHITNT

OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY AJIsl PEIICHUS] MHXEHEPHBIX 3a1a4

3HaTh -OCHOBHBIE 3aKOHOMEPHOCTH | SIBJICHUS B o4are AeopMaIify B IpoIieccax
OM/;
-OCHOBHBIE XapaKTEPUCTUKH HHCTPYMEHTA JUIsl peaTu3aiiu MpoIeCcCOoB
OM/I.

YMmerb -BBIOMPATH MTapaMeTPhl HHCTPYMEHTA ISl pealli3alliy 3a1aHHOTO
npouecca OM/I;

-aHAJIM3UPOBATH TEXHOJOrHYeckue mporeccbl OM/] ¢ 1enbio moucka
ONTUMAJTLHBIX ITAPAMETPOB MPOIIECca U BHIOOPA HAKUITYUIIIETO
o00opymoBaHusl.

BJ'IaI[CTL -MCTOAAaMHU aHAJIN3a TECXHOJOTMYCCKUX MPOLECCOB U UX BIIMAHUA HA
Ka4u€CTBO MMOJTy4aCMbIX HSHeHHﬁ;
-YMCHUCM aHAJIU3UPOBATH TCXHOJIOTHYCCKUC PCIKUMBIL.




[1K-3 roTOBHOCTBIO UCTOIB30BATh (PU3UKO-MATEMAaTHUECKUH armapar AJs pelieHus 3a1ad,
BO3HHKAIOIIMX B XOI€ MPOPECCHOHATIBHOMN 1eATEIIbHOCTH

3HaTh -METO/Ibl pacyeTa HaNpsHKEHHO-Ae(OpMUPOBAaHHOTO COCTOSHUS,
KMHEMAaTUYECKUX U CWJIOBBIX XapaKTEPUCTHUK npoueccoB OM/I.

Ymers -COCTaBJIAITh MaTEMAaTUYECKOE OMKMCaHue Ul pacyera aedopMaruid,
cKopocTelt nedopmanuii, HaPsHKEHUH, KHHEMATHYECKUX XapaKTePUCTHK
JBIKCHMS METaJula U MHCTPYMEHTA, CUJIOBBIX IIApaMETPOB AJIs PA3JIMYHBIX
nporieccoB OMJI;

-OLIEHUBATh IIPaBUIIbLHOCTD UCIIOJIb30BAaHUS THIIOTES, NOIYLICHUN ITPH
COCTaBJICHUM MAaTEMAaTUYECKOTO OMUCAHMUS; PACCUUTHIBATH AehopMau u
HaMpsDKEHUs, IPOTHO3 pa3pyLIeHUs B Ipoleccax 00paboTKH MeTalIoB
JIaBJICHUEM, CHJIBI, pa0OTYy ¥ MOIIHOCTH IUIACTHYECKON Aedopmaruu ¢
npuMmeHenuem OBM.

Buaners -HaBBIKAMU CaMOCTOSITEJIBHO IPUOOpETaTh, yCBAaUBaTh U IPUMEHSTh
3HaHUS [T aHAJIM3a U 00BSCHEHHS 3aKOHOMEPHOCTEH J1e(hOpMUPOBAHHS
MCeTaJlJla, KHHEMAaTUKHU ABUKCHUA MCTAaJlJIa © MHCTPYMCHTA,
BO3HUKHOBEHUS M PaCIIpE/ICIICHUs] Harpy30K B ouare aedopmaiuu B
pasznuuHbIX mpoieccax OM/I.

4. CTpyKTYypa, 00HEM U CoJep:KaHue TUCIHHILIHHBI (MOIYJIs1)
OO01mast TpyTI0eMKOCTh JUCIUILINHBI COCTaBIsIeT 6 3a4eTHhIX enuHUI] 216 akan. 4acoB, B TOM
qyucie:
— KOHTaKTHas pabora — 16,9 akas. 4yacos:
— aynutopHas — 14 akaj. 4acos;
— BHeayIuTOpHas — 2,9 akaj. 9acos;
— camocrosiTenbHas padbota — 190,4 akan. 4acos;
— B (hopMe MmpakTUIecKoi moaroToBku — 0 akaj. Jac;
— MOATOTOBKA K dK3aMeHy — 8,7 akaJ. yac

dopma aTTecTalum - SK3aMEH

AynutopHast ) =
KOHTaKTHas pabora E = dopma TeKyIero
=
B aKaJ[. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 2 ( A ) S . P Kon
> & © | caMOCTOSITENIBHOM |  ycrieBaeMOCTH U
JCIUTUTAHBI N £ = . | xomMnerenn
5 2 5 paboThI MPOMEXXYTOYHOH
1ab. | mpakr.
Tlex. p z aTTecTaluu
3aH. 3aH. | O &
1. Teopus TexHonoruyeckux npoueccoB OM/J{
11 TexXHOIOTHYECKHe CamocrositennsHOe | Y CTHBIN Onpoc — OIIK-4
MpOIeCcChl ¥ CHOCOOBI 1 oo |M3yuenne yueOHO Oecena 1o K 3’
06paboTku METaIoB 7 HAy9IHO JUTEPATyPHBIM
JTABJICHHEM JUTEPATYPbI HCTOYHHUKAM
CaMOCTOSITENBEHOE
n3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPHI
3 o F(I;)Tozga& KOHTPOJIbHAS
1.2 Ouar nepopmanuu u 5 pa6ota Nel, OIIK-4,
nabopaTopHo-
3axBaT METaJUla BaJKaMH 1 20 KOMILJICKCHAsI IK-3
. NPaKTUYECKOMY
TPU MPOJOTBHO POKaTKe nmabopaTopHast
3aHSTHIO,
pabota
BBIIIOJTHEHNE
MPAKTHIECKUX
pabort (peuieHue
3a/1av)




CaMOCTOATENBHOE
u3ydyeHue yueOHoU

U Hay4HOH
JUTEPATyPHI
13 3aKOHOMEPHOCTH PaTypEL, KOHTpOJIbHAS
MOJIrOTOBKA K OIK-4
TEUEHHUs] W HaIpPsDKEHHO- A6ODATODHO pabota Ne2, -4,
nedopMupoBaHHOE 221 | 20 paTop KOMILIEKCHAs IK-3
MIPaKTHYECKOMY
COCTOSIHUE MeTaJla TIpH nmabopaTopHas
N 3aHATHIO,
MPOJIONBHO MPOKaTKe pabota
BBITIOJTHEHHE
MPAKTHIECKUX
pabot (pemeHue
3a/1a9)
CaMOCTOSTENbHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATyPHI
1.4 KonTakTHBIE HOZ[F(I))TOIZII:a I’< KOHTPOJIbHA
H.ar[ SDKCHUSI M CpelHee 71a00paTopHO padora Ne3, OILIK-4,
P p 20 parop KOMIUICKCHAsI TK-3
KOHTAKTHOE JaBJICHHE TPH IPaKTUIECKOMY
naboparopHast
MPOKATKe 3aHATHIO,
pabora
BBITIOJTHCHHUE
MPAKTHIECKUX
pabor (pemeHue
3a/aq)
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyPhI
HOIII‘(I))TOZIIza I’( KOHTPOJIbHAS
1.5 OHeprocuioBble 1a60paToOpHO padora Ne, OIIK-4,
) p 1 30 parop KOMIUTEKCHAS IK-3
napaMeTpsl MPOKaTKU MIPaKTHYECKOMY
nabopaTopHas
3aHSTHIO,
pabota
BBITIOJTHEHHE
MPAKTHIECKUX
pabort (perieHue
3a/1ay)
1.6 3aKOHOMEPHOCTH CaMOCTOHTEHLHOfi VYCTHBIH ompoc — OIK-4,
TEUEHUS M HAIPSDKEHHO- 30 [msyuenme yueOHOit Gecena 1o MK-3
nedopmupoBaHHOE 1 HAy9IHO JUTEPATyPHBIM
COCTOSIHUC ITPHU BOJIOYCHUN JIMTCPATYPHI HCTOYHHUKAM
CaMOCTOSITEIbHOE ITposepka
n3ydeHune yueOHO! | MHAMBUIYaIbHOTO
Y HAy4IHOH 3a71aHKs 110 PacU€T
L.7 Cunosie ycnosmi u JIATE }EliT BI Z)lga aKTe I/I:I)CTI/IK g OIIK-4,
(axTopsl, BIUSIONIME Ha 25 patyphbl, pakrep IK-3
BBITIOJTHEHHE (dbopMou3MeHEHHS U
MpOLIECC BOJIOYCHUS
MPAKTHIECKUX CHJIOBBIX
paboT (pemieHne | mapamMeTpoB IpU
3amaq) BOJIOYECHHHU
CaMOCTOSTENEHOE
u3yueHHue y4eOHOH
1.8 3aKOHOMEPHOCTH yn Ha yHOI71
TEUEHWS] W HaNpsHKEHHO- HI/ITG};j" o TaGopatonias OIIK-4,
neOpMUPOBAHHOE 15,4 PaTyphbl, paTop TK-3
HOATOTOBKA K pabota Ne 9
COCTOSIHUE MeTaJlia TIpH
naboparopHo-
[PECCOBAHUU
MIPaKTHYECKOMY

3aHATHIO




CaMOCTOSTENBHOE
U3yucHHe y4eOHOMH
U Hay4HOH ITposepka
JNTEPATYpEL, HUHINBHIYaIbHOTO
MOATOTOBKA K |3aJaHus MO pacyér
1.9 Cunonuie ycnosni u na6)10 aToOpHO Z)lia aKTe Il;cm:: Y| omk-4,
(axTopsl, BIUSIONINE Ha 2 221 | 10 paTop PAKTED IK-3
HPaKTHYECKOMY | GOPMOU3MEHEHUS U
HpOoIIecc IPECCOBAHUS
3aHATHIO, CHJIOBBIX
BBITIOJTHCHUE HapaMeTpoB IpH
HPaKTHIECKHUX IPECCOBAHUU
pabot (pemeHue
3a/1a9)
1.10 Ox3ameH
Hroro no paszzuerny 4 4 6/411 (1904
Hroro 3a cemectp 4 4 6/411 |190,4 9K3aMeH
Hroro no aucnumnnuze 4 4 6/41 1190,4 DK3aMeH

5 O0pa3oBaTte/ibHbI€ TEXHOJIOTUH

C menpio peanu3aiii KOMIIETCHTHOCTHOTO ITOX0/1a, 8 TakKe (OpMHUpPOBAHUS U Pa3BUTHUS
po(ecCHOHANBHBIX HABBIKOB OOYYAIOIIMUXCS PEaM3YIOTCS CIEAYIOIINe CPEACTBa, CIIOCOOBI U
OpraHU3aIMOHHBIC MEPOTIPUSTHUS:

- W3y4YEHUE TEOPETUUYECKOr0 MaTepuaa JUCUUIUIMHBI Ha JICKUUSAX C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEJIbHOE M3YYEHHE TEOPETUYECKOro  Marepuana JUCHUIUIMHBL €
MCIIOJIb30BaHNEM METOIMYECKUX Pa3pabOTOK, crielnaibHON y4eOHOM U Hay4yHOU JIUTepaTyphl;

- (dopmupoBaHHe U pa3BUTHE NPO(ECCHOHATHHBIX HABBIKOB OOyYaIONIUXCS Ha
MPaKTUYECKHUX 3aHATUSIX.

B wu310)eHHMH JEKIMOHHOTO MaTepualla U NpH MPOBEICHUU MPAKTUYECKHX 3aHSATHI
MIPEANOaraeTcsi mepexo/; OT PErnpOaAYKTUBHBIX METOJOB OOy4YeHHUs K YaCTUYHO-TIOUCKOBBIM U
MCCJIEI0BATENbCKUM METOJaM, Pa3BUBAIOIIUM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHUMaHuEe Bormpoca. C 3TOM 1enbl0 BO3MOXKHO
HCIIOJIb30BaHNE METO/I0B SBPUCTHUECKHUX BOIIPOCOB U OPIMHCTOPMUHTA (MO3TOBOM aTaky).

CamocrositennbHasi paboTa CTYJIEHTOB JO/DKHA OBITh HAmpaBlIeHa Ha 3aKpeTUICHHE
TEOPETUYECKOr0 MaTepuaa, H3JI0KEHHOTO MpernoiaBareieM, Ha MpopaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEJIbHOE U3yUeHHUE, Ha TOATOTOBKY K JJA0OPAaTOPHBIM 3aHSTUSM, MMOJATOTOBKY K HTOTO-
BOM aTTeCTallUU.

B xone 3ansaTHil npeanonaraercs UCHob30BaHUE KOMILIEKCAa HHHOBALIMOHHBIX METOI0B
AKTHBHOTO O0y4YEHUS CTY/ICHTOB, BKITIOUYAIOIIETO B ceOs:

- co3JlaHuE MPOOJIEMHBIX CHUTYAIUil C MOKa3aTelbHBIM PElICHHEeM MPOOJIeMbI Tpernoaa-
BaTeJIEM;

- CaMOCTOATEIbHYIO TOWCKOBYIO JACSITENLHOCTh B PEUICHHH YYEeOHBIX MpoOseM,
HaIpaBJIsIEMYIO TIPETIOIaBaTEIIEM;

- CAaMOCTOSITENTLHOE PeIlIeHUe MPOOJIeM CTYACHTaMHU O]l KOHTPOJIEM IPEero1aBaTess;

-MCTIOJIb30BaHUE TEXHOJIOTUH IIPOSKTHOTO 00YUYEHHUS C OpraHu3alue 00pa3oBaTeIbHOTO
Mpolecca B COOTBETCTBHUH C aJITOPUTMOM MO3TAMTHOTO PElIeHUs MPOOIEeMHOMN 3a/1a4H.




Peanuzanuss WHHOBAIIMOHHBIX METOJOB OOyYEHHUS BO3MOXKHA C HCIIOJb30BAaHHEM
CJIEAYIOIUX [IPUEMOB:

- MHCTPYKTX CTYJIEHTOB IO COCTaBJICHHUIO TaOJHII, CXeM, rpad)uKoOB C MPOBEIACHUEM
MOCJEIYIOIIET0 UX aHAIH3a;

- MPUMEHEHUE PEKOMEHIAIHIA IT0 COCTABIICHHUIO TE3HCOB M KOHCIIEKTOB 110 IIPOYUTAHHOMY
Marepuainy;

- packpbITHE TpenojaBareieM INPUYMH W XapakTepa HeyJdad, BCTPEYAIOIIUXCS TPU
peleHn: npooIeM;

- ISMOHCTpAIUs aTbTEPHATUBHBIX TIOJIX0/IOB K PEIICHUIO KOHKPETHOM MPOOJIEMBI;

- AHAJIM3 NTOJYUCHHBIX PC3YJIbTATOB N OTBICKAHUEC I'PaHUILl UX IPUMCHUMOCTH,

- ICTIOJIb30BaHKE 33JaHUH Il CAMOCTOSATENBHOM paOOThI C H30BITOYHBIMU TAHHBIMH.

Kpowme toro, B mporiecce 00ydeHus JEKIHH MPOXOIAT KaK B TPAIUIIMOHHON hopme, Tak U
B (hopMe JISKITUIT-KOHCYIIBTAIU, T/Ie TCOPETUYCSCKUN MaTepral 3apaHee BEIIACTCSI CTYICHTaM ISt
CaMOCTOSITENIFHOTO W3YYEHUS, JUUIsl TIOATOTOBKH BOIIPOCOB JIEKTOPY. Takum oOpas3oM, JIeKuus
MPOXOJIUT IO THUITY BOITPOCHI-OTBETHI-IUCKYCCHSI.

Hcnonb3yroress Takke HWH(POPMAIMOHHO-KOMMYHHKAIMOHHBIE 00pa30BaTEIbHBIC TEX-

HOJIOTMH, TaKHE KaK JICKIHs-BU3yalu3anus. B Xoje 3TOH JIEKIUH H3JI0KEHHE COJCpPKAHUS
COITPOBOKIAETCS MTPE3CHTAIIUCH.
JIeKIIMOHHBIN MaTepHall 3aKpEeIUIIeTCS B XOJC MPAKTUYECKUX MU J1a0OpaTOpHBIX paboT, Ha
KOTOPBIX BBIIIOJIHAKOTCS IPYINIIOBBIE WM MHAWBUAYAIbHBIEC 3aJaHUs 110 IporaeHHOM TeMe. [Ipu
NPOBEICHUN TAaKUX 3aHATHH HCIOJB3YeTCS METOJI KOHTEKCTHOTO OOYYEHHs, KOTOPBIN
IMMO3BOJIACT YCBOUTH MaTCpuall IMIYyTEM BbIABJIICHUA CBsI3EH MCKAY KOHKPCTHBIM 3HAHUCM U €ro
PUMEHCHHEM.

B kadecTBe HMHTEPAKTHBHBIX METOJOB  HCIIONB3yeTcss  ydeOHas  JMCKyccus,
npecTaBIsolas co0oi 6ecey, B X0/1e KOTOPOH MPOUCXOTUT OOMEH B3IJISAMHU 110 KOHKPETHOM
npoOneme. JlaHHBIM METOJ HCIIONB3YEeTCs TMPU COOECENOBAHUSAX IO OOCYXICHUIO HTOTOB
BBITOJIHEHUS JTa0OPaTOPHBIX PadoT.

Tak ke HCIIoNb3yeTCsl CeMUHAp-IUCKYCCHS 110 3apaHee MOATOTOBICHHBIM TEMaM.

CamocrodaTrenbHas paboTa CTYIACHTOB CTUMYJIHMPYET CTYJIEHTOB K CaMOCTOSTEIbHOMN
npopaboTKe TeM B TPOIECCE BBHINOIHEHUS KOHTPOJIBHOH paboThHI, B IMpoIecce MOJATOTOBKU K
71a00paTOPHBIM paboTaM U UTOTOBOM aTTeCTaluy.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnble cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmum
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Tynynos, C. A. Teopusi 006paboTku MeTaJUIoB naBieHueM : Kypc nekiuii / C. A.
Tynynos, H. I'. Illemmyposa, O. H. Tynynos ; MI'TVY, ka¢p. OM/L. - Marauroropck, 2010. - 175
c.: un., rpad., cxemsl, Tada. -  URL:https://magtu.informsystema.ru/uploader/fileUpload?
name=308.pdf&show=dcatalogues/1/1068341/308.pdf&view=true (marta oOpareHus:
25.09.2020). - MakpooOBeKT. - TeKCT : 3JIeKTPOHHBIMH. - IMeeTcs meyaTHbIi aHajIor.

2. PymsnueB M.U. Teopus npokarku: yaeOHOe ocooue [DnekTpoHHsIit pecype] / M.U.
Pymsaues, J[.M. Kun3un. - Marauroropck: M3n-so Marautoropck. roc. Texs. yH-ta um. .M.
Hocoga, 2017. - 188 c. - URL.:http://cloud.seven-
sky.net.ru/tom/m.rumyantsev/Teoriya_prokatki.pdf (nara o6pamenus: 04.10.2019).

3. Pymsnues, M. U. O6paboTka METayUIOB JaBJIEHUEM M XapPaKTEPUCTUKH KadyecTBa
npoaykiuu : yaeonoe nmocobue / M. U. Pymsianes, H. M. Jlokoryauna, A. b. Momtep ; MI'TY. -
Maruutoropck : MI'TY, 2013. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues
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0) lonoJiHUTE ILHASA JIATEpaTypa:

1. Jloxorynuna, H. M. OCHOBBI T€OpHUU U TEXHOJIOTHH MPOLIECCOB OOPAOOTKH METaJIOB
naBieHreM : yueonoe nmocobue / H. M. Jlokorynuna ; MI'TY. - Marauroropck : MI'TY, 2015. - 1
anekTpoH. ontr. jguck (CD-ROM). -  3Barm. ¢ tutym. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/112
3539/1314.pdf&view=true (nara obpamienus: 25.09.2020). - MakpooObeKT. - TeKCT : 371eKTpOH-
HBIH. - CBeneHus noctynubl Takxke Ha CD-ROM.

2. loporoou, B. I'. Teoperndeckue 0CHOBBI 00paOOTKH METAJIIOB IaBJICHUEM | yueOHOE
nocobue / B. I'. Toporooun, A. I'. Kopuysos, K. I'. IIuBoBaposa ; MI'TY. - MaruuToropck :
MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/112
3930/1415.pdf&view=true (nara obpamienus: 25.09.2020). - MakpooObeKT. - TeKCT : 371eKTpOH-
HBIH. - CBeneHus noctynHbl Takxke Ha CD-ROM.

3.Konukos, A. I1. Teopust 00pab0oTKH MeTaUIOB AaBicHUeM | yueOHuk / A. I1.

Komukos, b. A. Pomanues. — Mocksa : MUCHC, 2015. — 451 ¢. — ISBN 978-5-87623-887-0.
— Tekcr : oanekrponnbid // JlaHb : 3neKTpOHHO-OMONMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/116979 (mata oGparienus: 02.11.2020). — Pexum moctyma: Jjist
aBTO-pHU3. [10JIb30BATEIEH.

4. lllemmrypoBa, H. I'. O6paboTka MeTanmioB qaBienueM (00uuii Kypce) : yueOHoe mocobue
/ H. T'. emmyposa, 1. O. [TyctoBoiitoB ; MI'TY. - Maraurtoropck, 2013. - 142 c. : wi., CXeMbl,
TalJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 618.pdf&show=dcatalogues/1/1107
823/618.pdf&view=true (zara oopamenwus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JICKTPOHHBIHA.
- ISBN 978-5-9967-0381-4. - imeercs meyaTHBIN aHATIOT.

B) MeToauyeckue ykasaHus:

1. Pymsnnes, M. U. Pacder u aHanu3 nmapameTpoB MPOKaTKU : ydyeOHoe mocodue [uis
By30B] / M. U. Pymsuues ; Marautoropckuii roc. texuuueckuit yu-T uMm. . M. Hocoga. -
Marnutoropck : MI'TY um. I'. Y. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1650-0. - 3arJ1
c TUTYIL. JKpaHa. URL
https://magtu.informsystema.ru/uploader/fileUpload?name= 4026 pdf&show—dcatalogues/1/153
2655/4026.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooosekt. - Tekcr
ANIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Jlokotynuna, H. M. Teopusi 06paboTku MeTaJUIoB JaBiieHHeM : npaktukym / H. M.
JloxoryHuHa ; Marauroropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. - Marauroropcek :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Turym oskpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4022.pdf&show=dcatalogues/1/153
2670/4022.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBefieHus qocTynHbl Takke Ha CD-ROM.

3. lemmypoBa, H. I'. Knaccudukammst kak MeTOJ TMOUCKAa TEXHUYECKOTO pEIICHUSI.
Pacuer nmaBneHus MeTayiuia Ha MHCTpyMeHT B mporeccax OM/J] : yueGnoe mocobue / H. T
[Hemmyposa, C. A. Jleannosckuii, M. M. Jlor¢ppaxmanosa ; MI'TY. - Marauroropck : MI'TY,
2013. - 1 3IEKTPOH. OIT. JIUCK. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/112
1209/1171.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooObekr. - Tekcr
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.

4. Pymsuanes, M. U. UccnenoBanue u aHaiu3 NpoJOJIbHON MPOKATKY | MPAKTHUKYM [J1s1
By30B]/ M. 1. Pymsnnies, A. H. 3aBanuinus ; MarHuTOropckuii roc. Texuuueckuii yu-T um. I. 1.
Hocoga. - Marautoropck : MI'TY um. I'. U1. HocoBa, 2020. - 1 CD-ROM. - 3ara. ¢ Tuty. 3KpaHa

URL
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5684/4190.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooOsekt. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.



5. PymsianieB M.U. MccnenoBanrie OCHOBHBIX 3aKOHOMEPHOCTEH MPO0JIbHON MTPOKATKHU:
JTa00paTOPHBIA MPaKTHKYM [ DnekrpoHHblit pecypc] / M.U. Pymsaues. - Marauroropek: M3n-Bo
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(mara oOpareHus:

6. Hlemmyposa H.I'., Yukumes J[.H. Mcnonp3oBaHne MHXEHEPHOTO METO/A pacuera

KOHTaKTHBIX HAIPSDKEHUH NPH OCajKe:
2008.—-36 c.
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:
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Professional
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Edition pacIpoCTpaHsIeMOe
QForm J1-681-19 oT OeccpouHO
FAR Manager |cBo6oHO 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MHPOPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanue xkypca

CchUika
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W3JaHUM MO BCEM OTpacisiM 3HAHUU

http://www.springer.com/references

Mexcysaponsas .6a3a http://link.springer.com/
ITOJTHOTEKCTOBBIX JKYpPHAJIOB Springer

MexnynaponHas pedeparuBHas U http://scopus.com
IIOJJHOTCKCTOBAA CIIpaBOYHasd Oasa ' '

DNEKTPOHHBIE PECYpPChl OMOIMOTEKH
MI'TY um. I'.'11. HocoBa
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URL.: http://window.edu.ru/

ITouckosas cucrema Axagemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

HannonanpHas UH(POPMALMOHHO-
a”HaJIuTHYeCKasa cucteMa — Poccuiickui
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URL.: https://elibrary.ru/project_risc.asp




9 MartepuajJibHO-TEXHHYECKOE o0ecTedeHne TUCHUMILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHUMH CpPEJCTBAMH OOYy4YEHHS, CIYKallUMHU IJi IMPEeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEICTBA XpaHEHHs, Nepefadyd H
MpeACTaBICHHS Y4eOHOH HHPOPMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayIuTopusi IJIs1 TPOBEICHHMS JIa00paTOpHBIX 3aHATHH «Jlabopatopus OM/] »
OCHalleHa J1a00paTOpHbIM 000PYA0BaHUEM:!

- IpoKaTHBIN cTad «J[YO»;

- TIPECCHI THIPABINYECKUE;

- CHIeHaIM3UPOBAHHON MEOEIbIO.

3. YueOHast ayauTopus Ui MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHUMH CpEJCTBAMH OOYy4YEHHS, CIYXalUMHU AJi MPEACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CPEICTBA XpaHEHHs, Nepefadydl H
npeJcTaBieHus yueOHol nndopmanmu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. YuebHas ayIuTOpUs IS BHIIOJTHEHHS KYPCOBBIX MPOEKTOB (paboT) OcHaIleHa:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. YueOHast ayquTopus AJi TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYIBTALUN, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHOM aTTECTallMK OCHAIIICHA:

- KOMITBIOTEpPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

6. [Tomenienne a1 CaMOCTOSATETHHON paOOThHI OCHAIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

7. llomemenue Ui XpaHeHUS M NPO(UIAKTUYECKOrO OOCITYXKHBaHUS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamMu JU1sl XpaHEHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMM U MaTEpPUAJIOB.



Ipuioxkenne 1

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS

AyIuTOpHas CaMOCTOsITENbHAas padoTa CTYACHTOB Ha MPAKTUYECKUX M JIAOOPaTOPHBIX
3aHATHAX OCYIIECTBIISIETCS O] KOHTPOJIEM IIPETIOIAaBaTelNs B BUJIE PEIICHHS 33/1a4 M 00CYKICHHS
pe3yIbTaTOB, MOJYYCHHBIX B OATPYIIAX MPH BBHIIOJIHEHUH J1AOOPAaTOPHBIX padoT.

BrueaynuTopHas camocTosiTenbHas paboTa CTyJJCHTOB OCYIIECTBIISIETCS B BUAE OATOTOBKU
K JIabOpaTOpHBIM M TIPAKTUYECKUM 3aHATUSAM, MOJATOTOBKE K CEMHUHApY-IHCKYCCHH,
KOHCIEKTHPOBAHUS C MPOPAOOTKOHN JICKIIMOHHOTO MaTepuala, BBHIOJIHEHHUS WHIUBHYaIbHBIX
3aJaHHi ¢ KOHCYJIbTAlUAMH MPENOAaBaTEIS.

Ilepeuens nabopamophnvix pabom nooucyuniune

1. MHcTpyKTaxk mo TexHuKe 6e3omacHocTH B adoparopun OMJ] ¢ yuyerom ocobeHHOCTEH
MCCJICIOBAHMSI IPOLIECCOB MPOKATKH, BOJIOYCHUS U TIPECCOBAHUS.

2. KommiekcHass jmabopatopHast pabora (JrabopaTopHblid TpakTHKyMm) «VccnemnoBanue
OCHOBHBIX 3aKOHOMEPHOCTEH MPOJOIBHOW NPOKATKW». BeimonHsercs nans yrayOneHus u
3aKpeIUIeHUs] 3HAHUM, NMPAKTHYECKUX HABBIKOB, a TAKXKE OBJIAJCHHUS METOIWKOH M TEXHUKOU
9KCIIEPUMEHTAIILHOTO U3yUeHHUsl MPOJOJIbHON MPOKATKU KaK Pa3HOBUIHOCTU TEXHOJIOTHYECKHUX
nporeccoB 00pabOTKM METaUIOB JaBieHHWeM. Llenb ucciemoBaHusi - DKCIEPHUMEHTAIBHOE
M3YyYeHHE 3aKOHOMEpPHOCTEH 3axBaTa M YCTaHOBHUBIIETOCS Ipoliecca MPOJOJIbHON MPOKATKH, a
TaKXXe CPaBHEHHUE Pe3yJbTaTOB SKCIIEPUMEHTOB C M3BECTHBIMU TEOPETHUYECKUMHU IOJIOKEHUSIMA
TeopuH npokatku. [1o pe3ynpTaTraM KOMIUIEKCHOTO 3KCIIEPHUMEHTA, KOTOPBI MPOU3BOJIUTCS B
yaeOHo# adoparopuu OMJ] Ha 1a0opaToOpHOM MPOKATHOM CTaHE, OCHAIIIEHHOM aImapaTypoun
JUIS. U3MEPEHUS YCUITUS IPOKATKH, BBITOJIHAIOTCS:

- pacyeT W aHAM3 XapaKTEPUCTHK (OPMOM3MEHEHHS (3aKperuieHHe 3HAHWN M HaBBIKOB
pacyeTra XapakTepUCTUK (OPMOU3MEHEHHs] NpHU NPOJOJBHON MpOKAaTKe; CpaBHEHHE
0COOEHHOCTEH  OTOOpakeHUS HM3MEHEHHUS pa3MEepOB  IPOKATHIBAEMOTO  MeTalia
Pa3IMYHBIMH XapaKTepPUCTUKaMU (POPMOU3MEHEHHUS);

- pacyerT W aHaNu3 NapaMeTpoB odara JedopManuu (3aKpeIuieHne 3HAHUN U HaBBIKOB
pacyera XxapakTepUCTHK ouara JegopManuy Ipy MpoA0iIbHOM MpoKaTKe 1Mo pe3yibTaTam
BBITTOJIHEHHBIX YKCIIEPUMEHTOB);

- U3y4YEHHE OINEpPEeKEHUs] U KOHTAKTHOIO TpEeHWs (3aKperyieHHe 3HAaHUM U HaBBIKOB
OKCIIEPUMEHTAIBHOTO ~ OmpeneieHus Koddduiumenta TpeHWss TpH  3axBare H
YCTAHOBMBILIEMCS TPOIIECCE MPOAOIBHOM MPOKATKH; 3aKperyieHHue 3HAHWNA U HaBBIKOB
IKCIEPUMEHTAIHHOTO OTPEICICHUS M PacdyeTa ONepeKeHUs MPH MPOI0JIbHON MTPOKATKE;
BBISIBJICHHE U CPAaBHEHHE C TEOPETUUYECKHUMHU MOJIOKEHUSIMHU 3aBUCUMOCTH OTIEPEKEHHS OT
pa3IMyYHbIX (PaKTOPOB MPOKATKH);

-  U3yYeHHe YIIUpeHHUs (3aKpeIuieHWe 3HAaHUM W HaBBIKOB HKCHEPUMEHTAIBHOTO
OTIpeNIeNICHUs ¥ pacueTa YIIUPEHUs IPU TPOI0JIbHON MTPOKATKE; BBISBIICHHE U CPAaBHEHHE
C TEOPETHMUYECKUMH MOJOKEHUSAMU 3aBUCHUMOCTH YUIMPEHHs OT pPa3InYHbIX (haKTOPOB
MIPOKATKH)

- U3y4YeHHE BIMSHUS YCJIOBHUU IpoIecca Ha YCHUJIME MPOKATKU (3aKperyieHue 3HaHUM |
HaBBIKOB M3MEPEHUS U pacdeTa yCHINS MPOAOIBHON MPOKATKH; BBISIBJICHHUE U CPAaBHEHHE
C TEOPETHYECKHMMHM TOJOKEHUSMHU 3aBHCUMOCTEH HANpsIKEHHUS TEKY4eCTH, CPEIHEro
KOHTAKTHOTO JTABJICHUS M YCHIJIHS MTPOKATKU OT Pa3IMIHBIX (PaKTOPOB mporecca).
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Temamuka npakmu4eckKux 3aHaAMUI nO Oucuunﬂuue

PacueT napameTrpoB ovara edopmManuy Ipu JMCTOBOM U COPTOBON IPOKATKe.

Pacuer xo3ddunmenta TpeHUs U OLEHKA YCIOBUH 3axBara NPH JUCTOBOW M COPTOBOM
IIPOKATKE.

Pacuer BBITSKKM IIOJIOCHI NPHU 3aJaHHOM DPEXKHMME IPOLIECCOB JIUCTOBOM M COPTOBOU
IIPOKATKHU

OmnpeneneHne CKOPOCTH BAaJKOB Ui OOECIEYEHHMS 3aJaHHOM CKOPOCTH TIOJIOCHI TIPH
JIMCTOBOM M COPTOBOM MPOKATKE.

Pacuer u onieHMBaHNE SHEPTOCUIIOBBIX TAPAMETPOB TOPsIUEH IPOKATKU JIMCTOB.

Pacder 1 oLleHMBaHNE SHEPTOCHIIOBBIX IAPAMETPOB IIPU COPTOBOM IPOKATKE B JBYXBAJIKOBOM
Kanuope

Pacyer u oLleHMBaHKE YHEPrOCUIIOBBIX NTAPAMETPOB XOJIOAHON IPOKATKHU MOJIOC.

Pacuer u onlieHMBaHKE SHEPTOCUIIOBBIX IAPAMETPOB BOJIOYEHHUS

Pacder u olleHHBaHNME YHEPrOCUIIOBBIX I1APAMETPOB MPECCOBAHMS

Bonpochl K KOHTPOJILHBIM Pat0oTaM IO JUCHUIJINHE
Koumponvnan paooma Nel

[TonsiTHE O reoMeTprUYecKoM ovare JieopMalLtH.
JInuHa KOHTAaKTHOM MOBEPXHOCTH.
JlnHa reoOMeTpUYecKoro ovara aeopmaruu.
VYron 3axBara.
Cpennue 3Ha4eHMs TOJIIMHBI U IIUPUHBI TOJOCH! B 04are JehopMaluu.
Bricota ouara nedopmaniuy u ee BIMSHUE HA MPOIECC TPOKATKH.
HIupuna Gopmbl ouara gegopMaluy U ee BIUSHUE Ha MPOLECC MPOKATKH.
®dakTrueckuit ouar neopmaruu.
BHeKOHTaKTHas BHICOTHAs YTSKKA 3aJHETO KOHIIA ITOJIOCHI.
. I'unotesa keCcTKUX KOHIIOB (TJIOCKUX CEYEHM).
. JlnHa ouara neopManyy ¢ y4eToM CIUTIOIIMBAHMS BaJIKa.
. ITonHBIi yros KOHTaKTa U paAnycC AYT'H KOHTAaKTa C Y4€TOM CILTIOLIMBAHUS BaJKa.
. MUHMManbHas TOJIIMHA OJIOCHI.
. Pacdyer muomanum KOHTakTa MpU TMPOKATKE TMOJOCH MPSMOYTOJbHOIO CEYEHHUS B
IWIMHAPUYECKUX BaJIKaX.
15. XapakTepHble pa3Mepbl CEYeHUH M0JIOCHI U Kaiauopa.
16. Pacuer nyomia i KOHTaKTa MpH MPOKATKE B KAIUOpax METOJ0M MPUBEAECHHON MOJIOCHL.
17. Pacyer miomagy KOHTAaKTa IMpU NPOKATKE B KaIUOpax METOJOM COOTBETCTBEHHOM
IOJIOCHI.
18. ®a3sl mpomecca npokatku. OCOOEHHOCTH YCTaHOBHUBIIIETOCS MPOIIECCa.
19. YcnoBue nocTosHCTBA CEKYHIHOTO 00BbeMa.
20. EctecTBeHHBII 3aXBaT MPSIMOYTOJILHON TIOJIOCHI TJIAIKAMH.
21. EcrecTBeHHBIH 3aXBaT B KaJauOpax MpH MepBOHAYATbHOM KOHTAKTe M0 BEPTUKAIBHON OCH
Kanmuopa.
22. EcrecTBeHHBIH 3aXBaT B KaJIMOpax Mpu MepBOHAYATHHOM KOHTAKTE 110 CTEKaM Kajiuopa.
23. O000MImIeHHOE YCIOBHE HAYaIbHOTO 3aXBaTa.
24. IIpuHyIUTEeNbHBIN 3aXBaT.
25. Cxema cWII IpH yCTAaHOBUBIIEMCS TIPOIIECCe.
26. YpaBHEHHE paBHOBECHS MOJIOCHI M BEIMYMHA HEUTPAIBLHOTO YIila MPH YCTaHOBUBIIEMCS
nporiecce.
27. MakcuMabHBIH BO3MOXKHBIHM yrojl 3aXBaTa IpH YCTaHOBHUBILIEMCSI ITPOLIECCE.
28. YcioBue nMpokaTku 6€3 MpoOyKCOBKH BAJIKOB TIO TTOJIOCE.
29. OcoOeHHOCTH pacipeaesieHHs CUJI TPEHUS 10 Ayre KOHTaKTa.
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CymtHocTh K03 HHIHeHTa TPEHUS ITPU TTPOKaTKE.

Omnpenenenne kodhduieHTa TPEHUS METOA0OM MaKCHMAaIhHOTO yIia 3aXBara.
Onpenenenne ko3 duimeHTa TpeHUs: METOIOM MPEACITHFHOTO 00KATHSI.
Omnpenenenne kodhUIMEHTa TPEHUS METOJOM OTIEPEKCHHUS.

CooTHomenus K03 PHUIMEHTOB TPEHHUSI IIPH 3aXBaTe U YCTAHOBUBIIIEMCS TPOIIECCE.
3aKOHBI TPEHUS, PUMEHSEMBIC B TCOPUHU TIPOKATKH.

[Tokazarenb cui TPCHUSI.

Bnusinue maTepuana moysocsl Ha KO3QQUITUSHT TPSHHUS.

BrusiHre Matepuaia u COCTOSIHUS TIOBEPXHOCTH BaJIKOB Ha K03 UIlMeHT TpeHusl.
BnusiHre TeXHOIOTHUECKUX CMa30K Ha KO3 (UIIMEHT TpeHUSL.

BrusiHue Temriepatypbl IPOKaTKU Ha KO3 PHUIIUEHT TpEeHUsI.

BrusiHue ckopocTH MpoKaTKu Ha K0d(Q(PHUIIMEHT TpeHusl.

Konmponsnas paboma Ne 2

OrnepexeHue u ero uACHTHPUKAIHIS.

CooTHolIeHHEe MEXAY CKOPOCTSIMH BaJIKOB U IOJIOCHI B o4are Jie(opMaluH.
HekoTopsie 3aBUCUMOCTH /17151 pacyeTa HEUTPaJIbHOrO yrJa.

Onenka npuMmenumocTH popmyn DkenyHnaa-Ilasnosa u Paiinbepra.

IIpenenbl ”3BMEHEHNS] HEMTPAJIBHOIO yIila IIPH MPOCTOM IIPOLECCE MPOKATKHU.
MexaHu3Mbl U3MEHEHUSI HEUTPATIBLHOTO YIJIa MPU MPOCTOM IPOIEcce MPOKATKH.
HelitpanpHblil yroi Kak peryysarop npouecca IpoKaTKH.

Teopernueckoe onpeeaeHue ONEPeKeHNs IPU IPOKaTKe  Ha IJaaKoi Oouke.
BnusiHue Ha onepekeHue 1uaMeTpa Bajka.

Bausinue o6xaTus Ha onepexeHue.

BnusiHue HaTsDKEHUS Ha OlepeXeHue.

BnusiHue TONIMHEL TOJIOCH HA ONEPEKEHUE.

SIBieHMe MpUIINIIaHus IPU MIPOKATKe.

CooTHOIIEHHE MEXY CKOPOCTSMHM BAJIKOB U MOJIOCHI IPY HAJIMYMH 30HBI IPHIIAIIAHUS.
BnusHue npununanus Ha  GOpMY KPUTHUUECKOTO CEUEHUSI.

OcHoBHas MexaHH4ecKas cxema jeopMaliy mpyu NpoKaTKe.

JlononHuTENbHBIE HAPSYKEHUS ¥ TpaHCPOPMAILUS CXEMbI HAIIPSHKEHHOTO COCTOSIHUS.
Oco0eHHOCTH NPOI0JILHOTO ABMKEHHSI MeTallla B HU3KOM ouare aedopMariu.
OcoOeHHOCTH pacnipeieNieHus IPOA0IbHOIO HAPSXKEHUSI B HU3KOM ouare JiepopMaiiu.
Oco0eHHOCTH TPO/I0JIHOTO ABMKEHHSI METalla B BBICOKOM ouare aedopMari.
Oco0eHHOCTH MPOJOJIBLHOTO HAIMPSKEHUS B BHICOKOM ouare JeopMaluu.

@dopma MONEPEYHOr0 CEUEHUS IMOJIOCHI MOCIE MPOKATKU MPHU PA3IMYHONW BBICOTE Ovara
nedhopmaruu.

VYimpeHue 1 ero 3Hau€HUE 711 TEXHOJIOTUU IIPOKATKH.

Bunb! ymupenus.

Cocrasisitomye yimupeHus.

PacueTHasBenuuMHAa yIIUPEHUS.

BnusHueoOxatus Ha yMpeHue.

BnusiHue nuamerpa BaJKoOB Ha YIIMpPEHUE.

BnusiHue nCX0AHOM MMPHHBI IOJIOCH! HA YILIUPEHHE.

BnusiHue mypuHbl oyara gegopMaiuy Ha yiiupeHue.

BiusiHne BHENIHMX 30H Ha yIIUPEHHUE.

Bnusinue ko3 duirienta TpeHus Ha yUIMpeHue.

BnusiHue ckOpoCTH NPOKAaTKU Ha YIIUPEHUE.

BiusiHue XxuMcocTaBa cTaly Ha yIIUPEHUE.

BnusiHue HaTsDKEHUS M IOANOpa  Ha YIIMPEHHE.

Bnustaue npobHoctu aedopManyiv Ha YITUPEHHE.

VYuer BBIHYKIEHHOI'O YIIUPEHUs [IPU JIMCTOBOM ITPOKATKE.
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31.
32.
33.
34.

Koumponvnaa paboma Ne 3

DHEeprocuIoBbIe TapaMEeTPhl B CHCTEME «BAJIKH-TIOJIOCAY.

Harpyska Ha 1BUraTesns MpruBoa Yyepes MEeCTePEHHYIO KIIETh.

Ycunue npoKaTky U cpeiHee KOHTAKTHOE JIaBJICHHUE.

CBs3p ycWIMS TIPOKATKM W CPEJHEr0 KOHTAKTHOTO JaBJCHUS C KOHTAKTHBIMH
HAIPSPKCHUSIMU.

KoHTakTHBICHANPSHKEHUATIPUITPOKATKE.

BapuanTsl pacnipenenenrss HOpMaJIbHbIX KOHTAKTHBIX HANPSKEHUM.

OcobeHHOCTH pacTipeesieHNs] KOHTAKTHBIX HANpsDKEHUH Ipu = > 5.

OcoOeHHOCTH pacnipeie/ieHUs] KOHTAKTHBIX HaNpshKeHu mpuy = 2...5.

OcobeHHOCTH pacnipeeNieHNs] KOHTAKTHBIX HAIPSHKEHUH TIPU | .

. DneMeHTapHbIi 00beM ovara edopMaly U BO3IEHCTBHS Ha HETO.

. I[IpogonbpHBIE CHIIBI, IPUIIOKEHHBIE K JIEMEHTY ouara aedopMaruu.

. AuddepennnanpHoe ypaBHEHUE paBHOBECHS dJIEMEHTa o4ara jedopmanmm.

. Pemienne nuddepeHnnanbHOro ypaBHeHUs paBHOBECHS 3JIEMEHTa o4dara JieopMaliuu.
. YpaBHenneKapmana.

. Pacuetnas cxema u nonymenus A.U. Lennkona.

. I'paHnuHBIE yCI0BUSA A1 penieHus ypasHeHus Kapmana.

. YpaBHeHUs KOHTAKTHBIX AaBieHui no A.U. Llenukosy.

. Bmustaue ko3 dunmenta TpeHus Ha KOHTAKTHOE JIaBJICHUE.

. Bnusinue o0katus Ha KOHTaKTHOE JaBJICHUE.

. BiiusiHue nuamerpa BaJkoB Ha KOHTAKTHOE JIaBJICHUE.

. BiusHMe 3a/HEr0 HATSKEHUsI HA KOHTAKTHOE J1aBJICHUE.

. BiiusiHue nepenHero HaTsHKEHUs Ha KOHTaKTHOE JaBJICHHUE.

. CoBMeCTHOE BIIMSHHUE MEPETHETO U 3aIHETO HATSHKEHUSI HA KOHTAKTHOE JaBJICHUE.

. CtpykTypa opMyIbl 11l pacyeTa CpeTHEr0 KOHTAKTHOTO JaBJICHUSI.

. BiivsiHUS IIMpPHUHBI OJIOCHI HA CPEAHEE KOHTAKTHOE JABJICHUE.

. BiusiHue BHEIHUX 30H HA CPEJIHEE KOHTAKTHOE JaBJICHHE.

. BiisiHue HaTsKeHHs HA CpeHEE KOHTAKTHOE JIaBIICHUE.

. BiisiHre KOHTaKTHOTO TPEHUS HA CPEIHEE KOHTAKTHOE JTABJICHUA.

. Oco0GeHHOCTH pacyeTa CPeHET0 KOHTAKTHOTO JABICHUS M YCHIIUS XOJOJHOW JIHCTOBOM

MIPOKATKH.
OcobenHoctu pacyera Kod(pUIMEHTa HANPSHKEHHOTO COCTOSHUSL TPU TMPOKATKE B
Kanuopax.

MowmeHT aedopmaiii Kak MOMEHT CHJI KOHTAaKTHOTO TPEHUSI.

MoMeHT aedopMaIii Kak MOMEHT YCHITUS TIPOKATKH.

3aKOHOMEPHOCTH U3MeHeHHsI Kod(dduiinenTa mieya.

MOMEHT IPOKATKH C HATSHKCHUEM.



IIpunoxenne 2

OIEHOYHBIE CPE/ICTBA IJIs1 ITPOBETEHU
ITPOMEXKYTOYHOMU ATTECTAILININ

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM ATTECTALMU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHble CpeCcTBa

[1K-3 roTOBHOCTH HCTIONIB30BaTh (PU3MKO-MAaTEeMaTHUYECKUI anmapar Jisi pelieHus 3a1ad,
BO3HHKAIOIIHUX B X0J1€ MTPO(HECCHOHATLHOU JIEATEIIEHOCTH

3Hare

1.

Merosl pacuera
HaIpsKEHHO-
nehopMHPOBaHHOTO
COCTOSIHMSI METAJLNIA,
KWHEMaTHYECKHUX U
CHJIOBBIX
XapaKTEePUCTHK
npoueccos OM/I.

Hepeuenb meopemudecCKux 60npocoe K IK3ameny:

1.T'eomerpudeckuii odar pnedopManud U €ro
napametpsl ([[nMHa KOHTaKTHOW MOBEPXHOCTH.
JlnmuHa TeOMETPUYECKOro odara fedopMaiui. YTou
3axBaTa. CpelHUE 3HAYEHUSI TOJIIMHBI U IIHPUHBI
1oJIockl B ouyare jedopManuu. XapakTepUCTUKU
(dhopmbl ovara gedopmariun).

2.Teomerpusi ouara pedopmammm ¢ y4eTOM
crutomyBanus BaakoB (Paktuueckas popMma JIMHUN
KOHTaKTa. Teopernueckas cxema ouara
nedopMalid € y4eTOM CIUTIONIUBAHUS BAJIKOB.
Benuuuna panuanbHOro cxatus Bayika. JlnuHa
ouara JiehopMaliy ¢ y4eTOM CIUTIONIMBAHUS BaJKa.
Yron 3axBaTa C y4YyeTOM CIUIIOIIMBAHUS BaJKa.
[Ipobnema mimacTUyeckoro o06XKaTHs IOJIOCH MpPU
XOJIOJHOM MPOKATKE).

3.1Inomaap koHTakTHOW moBepxHOCTH (Pacuer
IJIOUaAd  KOHTAaKTa IMpH  MPOKATKE  IOJIOCHI
NPSIMOYTOJIBHOTO CEUEHUsS] B LIMJIMHJIPUYECKUX
BaJIKax. Meron npuBENEHHOM TMonoCck. Merton
COOTBETCTBEHHOM MOJIOCHI).

4.Pacuer onepexeHHs] U €ro U3MEHEHUE B CBS3U C
YCIIOBUSIMU MPOKATKH (Teopernueckoe
OlpesiefieHuEe ONEPEKEHUs] TMPHU IMPOKATKE Ha
riagakoii 6ouke. BnusHue Ha onepexxeHne TuameTpa
Basyka. Bnusinue o0xatust Ha onepekenue. Biusuue
HaTsHKEHUS Ha omepekeHue. SIBiaeHue mpuinmaHus
npu npokaTke. COOTHOLIEHUE MEXIY CKOPOCTIMU
BAJIKOB U MOJIOCHI MPU HAJIMYUU 30HBI TPUIATIAHUSL.
Brnusiane npununanus Ha  GOpMy KPHUTHYECKOTO
CEYCHMUS).

5. Teoperuueckoe ompenereHne CBOOOIHOTO
YIIUPEHUS.

6.IlonsiTie 00  DHEPrOCWIOBBIX  IMapaMeTpax
IIPOKaTKu (DHEProCUIOBbIE NTapaMETpbl B CHCTEME
«BaNku-nosnoca». Harpyska Ha aBHUrarens nNpuBOAA
4yepe3 HIECTEPEHHYIO KIIETh).




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

7.Ycunue TpPOKaTKM M CpeJHee KOHTAKTHOE
napinenue ([loHsTrst 00 ycWIMKM TPOKATKU U
CpeHEM KOHTAKTHOM JaBieHud. CBsi3b ycuius
MPOKATKH M CPEAHET0 KOHTAKTHOTO JaBJICHUS C
KOHTaKTHBIMH HaIlPsDKEHUSMU ).

8.Pacuer cpemHero - KOHTaKTHOTO  JIaBIICHUS
(dakTopsl  KOHTAaKTHOrO  JaBieHus. BrusHus
IIMPUHBI TIOJIOCHI HA CPETHEE KOHTAKTHOE IaBIICHUE.
BnusHue BHEMIHMX 30H Ha CpelHee KOHTaKTHOE
NaBJICHWE. BrusHue HATSDKCHHUS Ha  CpeliHee
KOHTaKTHOE JaBjieHHe. BiusHMEe KOHTaKTHOIO
TPeHHsT Ha CpelHee KOHTAKTHOE JIABJICHMS.
Oco0eHHOCTH pacyeTa CpeaHEro KOHTAKTHOI'O
JIABJICHUS U YCWJIMS XOJIOJIHOW JIMCTOBOM MPOKATKH.
OcobenHoctu pacuera koaddurmenta
HaNpsDKEHHOTO  COCTOSTHUS MPOKAaTKe B
Kamopax).

9. Pacuer momentra mpokatku  (MomeHT
nedopMauu Kak MOMEHT CHJT KOHTaKTHOTO TPEHHS.
Moment npedopmammm  Kak ~ MOMEHT  YCWIIHS
MIPOKATKH. 3aKOHOMEPHOCTH W3MEHEHUS
kod(pduimenta ruieya. MOMEHT TIPpOKaTKH C
HATSOKEHUEM).

pu

YmeTs

1. CocraBnarb

MaTeMaTHYECKOE
ONMCaHue A
pacuera
nedopmanui,
CKOpOCTEH
nedopmarnui,
HaIpSDHKEHUH,
KUHEMATHICCKUX
XapaKTEPUCTUK
JBUKEHHS MeTaslia
Y UHCTPYMEHTA,
CHJIOBBIX
rapamMeTpoB JJIst
Pa3IMYHbIX
nporieccoB OM/I.

2. OnenuBathb

MPaBUIIbHOCTh
HCIIOJIL30BAHHUS
TUIIOTE3,
JONYIICHU N
COCTaBJICHUUA
MaTeMaTU4eCKOro
OIINCaHus.

npu

Ilpumepnuie 3a0anus  0na

IK3amena:

npakmuueckKue

1. 3anumurte U 000CHYHTE YCIOBHE €CTECTBEHHOIO
HavainbHOro 3axBata  (EcrecTBeHHbI  3axBaT
NPSIMOYTOJBHON  TIOJIOCHI  TJIAJKAMHU  BaJIKaMH.
EcrecTBeHHbIii  3axBar B KanuOpax — IpH
[IePBOHAYAIILHOM KOHTAaKTe€ MO BEPTUKAJIbHON OCH
kaymbpa.  OOOOIIEHHOE  YCJIOBHE  HAYaIbHOTO
3axBara).

2. 3anumute W OOOCHYHTE YCIOBHE 3axBaTra IpH
ycraHoBuBIIeMcs mporecce (Cxema cuin  IpH
YCTaHOBHBILIEMCSI TIpoIiecce. Y paBHEHHE PAaBHOBECHS
MOJIOCKI W BEJIMYMHA  HEWTpaJbHOrO  yria.
MakcumanbHbBIi BO3MOXKHBIA Yrojl 3axBaTra IpH
YCTaHOBUBLIEMCS IIPOLIECCE).

3. 3anmmmTe u 000CHYHTE COOTHOIIEHHE CKOPOCTEH
MeTajula ¥ BaJKOB B pa3IMYHBIX 30HAX oOdYara
nepopmarnuu (OnepexeHue U ero UIeHTUUKAIUS.
CooTHolIeHHnEe MeXly CKOPOCTSMHU BaJIKOB U TOJIOCHI
B oyare fedhopmariim).

4. BwiBenure — auddepeHnHaTbHOE — ypaBHEHHUE
HOPMAaJIbHBIX KOHTaKTHBIX HanpsKeHU N
(OnemenTtapubiii 00beM ouara gedopmaruu  u




CrpyKTypHBII

[Inanupyemsle
DJIEMEHT OneHouHbIe CpECTBA
pe3yNbTaThl 00y4eHUS
KOMITETCHIIMH
Jlenatp MPOrHO3 | Bo3aeiicTBUsl Ha  Hero. [IpomonbHble  CHIIBI,
pa3pyuieHus B | IPUJIOKEHHBIE K DJJEMEHTY od4ara jaedopMaiuu.
rpoleccax HuddepenunanbHoe ypaBHEHUE paBHOBECHS
00paboTKH JJIEMEHTa oyara negopmanuu. Pemenue
METaJJIOB muddepeHIIMaTbHOrO  YpaBHEHHsSI  paBHOBECHS
JTaBJICHUEM. ajieMeHTa  ovara  jaedopmanuu.  YpaBHEHHUE
PaccuuthiBath Kapmana).
negopmanuu u | 5. Bocripoussenure pemenue ypasHenus Kapmana
HanpsbkeHus, cwibl, | AWM. lenukoeiM (PacueTHas cxema u AOMyIICHUS
paboty u momHOCTh | A.W. llenukoBa. ['paHn4HbIC YCIIOBUS M MIOCTOSTHHBIE
TJIaCTUYECKOM WHTETpUPOBaHUs. Y paBHEHUSI KOHTAKTHBIX
nepopMmanuu c | naBnenuii no A.1. Llenukosy).
npuMeHeHuem OBM.
Bnaners Hasrikamu 6 cemecmp
CaMOCTOSITENTEHO
pHoGpeTaTh, 3aoanus na peuienue 3a0au u3
yCBaHBATh 1 npogheccuonanvhoii odbnacmu:
MIPUMEHSATH 3HAHUS
p 1. Omnpenenuth napameTpsl o4ara epopMannu Ipu
JIsl aHaNu3a U
. 5 3aJlaHHBIX YCIOBUSX MPOKATKHU.
00BACHEHHS
. 2. Ormpenenuth KO3PPHUINEHT BBITSHKKA TIPU
3aKOHOMEPHOCTEM
o p 3a/IaHHBIX YCJIOBUSAX MPOKATKH.
eopmupoBaHus
ACQOPMHUD 3. OmnpenenuTs CKOPOCTH BAJIKOB, KOTOpAst
MeTasuia
. ’ obecneynut TpedyeMyro CKOPOCTb MOJIOCHI IIPH
KHHEMATHKH
3a/IaHHBIX YCIIOBUSI.
BIDKEHUSI MeTaJljia .
1 4. OmnpenenauTb CKOPOCTh MOJOCH P 3aJaHHON
Y UHCTPYMEHTA
pyM ’ CKOPOCTH BAJIKOB.
BO3HUKHOBEHHUS U .
5. OmpenenuTth ycuiiue 1 MOMEHT ropsiueid MpOKaTKu
acrpeseseHus
pactipei JIUCTA U OIICHUTH BO3MOXKHOCTb OCYIIIECTBICHHS
Harpy3oK B oyare
edbopma nporecca.
MaIuu B .
e opmall 6. OnpenenuTh yCHITUE ¥ MOMEHT XOJIOTHOM
a3JIMYHBIX
P OMJI MIPOKATKH MOJIOCHI U OLIEHUTh BO3MOXHOCTh
npoleccax .
pol OCYUIECTBIIEHHUS ITpoLecca.
7. OnpenenuTh yCuiiue 1 MOMEHT COPTOBOM
MIPOKATKH U OIICHUTH BO3MOXKHOCTD
OCYUIECTBIIEHUS ITPOLIECCa.
8. OmpenenuTh yCHIIME U MOIITHOCTh  BOJIOUCHUS
MIPOBOJIOKU U OLIEHUTh BO3MOKHOCTh
OCYUIECTBIIEHHUS ITpoLecca.
9. Ompenenutsd ycunue aegopmanuu mpu
MIPECCOBAaHUY TTPOPHIIS ¥ OIEHUTh BO3MOXHOCTh
OCYUIECTBIIEHUS ITPOLIECCa.
C TYPHBIN
TPYRLYP [Inanupyemsle
DJIEMEHT O1ieHOYHBIE CPENCTBA

KOMIICTCHIIN

pe3ynbTaThl 00yUYEHUS




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Inanupyemsle

pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

OIIK-4 roToBHOCTb COYETaTh TEOPUIO U MPAKTUKY JJISl PELICHUS] MHKEHEPHBIX 3a/1a4

3HaTh

1.

OCHOBHBIE
3aKOHOMEPHOCTH H
SIBJICHUS B odare
nedopMaruu B
nponeccax OM/JI.
OcHOBHEIC
XapaKTePUCTUKH
WHCTPYMEHTA IS
peanu3anuu
npoueccos OM/I.

Hepeqenb meopemudecCKux 60npocos K IK3ameny:

1. ®akTrueckuii ouar, BHEKOHTAKTHas gedopManus 1
kecTkue KoHIbl (Paktudyeckuil oyar nedopmaruu.
BHekoHTakTHasi BBICOTHAs YTSDKKA 3aHEr0 KOHIA
nosiocsl. ['mmoresa KeCTKUX KOHUOB (TUIOCKHX
CEYCHHI)).

2. ®a3pr  mpokarku ([lepBoHayanbHBIM  KOHTAKT.
Hauano 3axBara. OxkoHuaHue 3axBara.
@dopMHpoBaHHE  MEPEAHETO  KECTKOTO  KOHIA.
YcranoBuBmmiicss mpouecc. Bpibpoc.  YcimoBue
MOCTOSTHCTBA CEKYHAHOTO 00beMa).

3. [IpuHyauTENbHBIN 3aXBar.

4. Kospdunmenra TpeHUS MPU MPOKATKE U METOJBI
ero onpezeneHusi (OcoOeHHOCTH paclpeieTIeHHs CUI
TpeHust 1o Ayre KoHTakTa. CymHocTh Ko duuneHTa
TpPEHUs MpU MpoKarke. MeToa MakCUMajabHOIO yrjia
3axBara. Meron mpenensHOro obOxarus. Merox
ONEPEKEHUS. CootHomienuss K03 GUITUEHTOB
TPEHMsI TP 3aXBaTe U YCTAaHOBHUBIIIEMCS ITPOLIECCE).
5. Biusinue (axkTopoB NpOKaTKU Ha KOI(D(HUIUEHT
Tpeuust (BiusHue wmarepuana mnosjocel. BiusiHue
Marepuanga M COCTOSHMSI TIOBEPXHOCTH BaJIKOB.
BnusiHMe TEXHONOTMYECKHMX CMa3oK. BrusnHue
TEMIEPATYpbl  NpPOKaTku. BuumsHume  ckopoctu
MIPOKATKH).

6. Pusnyeckas CyIIHOCTb HEUTPAIBHOIO  yIvla
(HexoTopsie 3aBHCUMOCTH JUISE pacuera
HelfTpanbHoro yria. OneHka NpUMeHUMOCTH (popMyI
Okenynna-IlamoBa u  @aitHOepra. Ilpenensr
U3MEHEHUs HEUTPaJIbHOIO YyIIa TpPU MPOCTOM
mpouecce  MpPOKaTKU. MexaHu3Mbl  U3MEHEHUS
HEUTPAJIbHOTO yINIa MpU IPOCTOM  IpOIECCe
MpOKaTku. HeWTpanpHBIM Yron Kak peryiasTop
nporecca MpoOKaTKH).

7. HampsxenHo-neopmMupoBaHHOE COCTOSIHHE
Metayuia npu npokarke (OcHOBHas MexaHHWYecKas
cxeMma Jeopmaluu npu nmpokarke. JlonogTHUTeNbHbIe

HapsHKEHUS u Tpa"copmarus CXEMBI
HaIPSHKEHHOTO COCTOSIHHSI. Ocobennoctn
MPOAOIBHOTO JIBIKEHUS MeTalljla B HHU3KOM OdYare
nedopmaruu. OcobennoctH MIPOJIOILHOTO

HampsDKeHUsT B HHU3KOM  odare Jedopmanuu.
OCOOEHHOCTH TIPOIOJIFHOTO JBW)KEHUS MeTajula B
BBICOKOM ouare jaedopmaruu. Gopma MonepeqHoro
CEUCHHS ITOJIOCHI TIOCTIE TPOKATKU MPU Pa3IAIHBIX
3HadeHusIX [x /hcp).




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

8. Bunpl u cocrapnsroniye ymupenus (YimupeHue u
€ro 3HaueHHE JUIsl TEXHOJOTUU NPOKAaTKu. Buabl
ymupenusa. Cocrapisitomue ymupenusi. Pacuernas
BEJIMYMHA YIIUPEHHUS).

9. Biusinue (akTOpoB NPOKATKM Ha yIIUPEHUE
(Bmusiane oOxarus. BnusHue amamerpa BaJIKOB.
BnusHue wucCXomHOM IMPUHBI MOJOCHL. BriusHue
UIUPUHBI ouara nedopmarum. Bnusgnaue
kodddunreHTa  TpeHus.  BnumsHue — ckopocTH
MpOKaTKU. BnusgHue xumcocraBa cranu. BnusHue
HaTsOKCHUST W Tmoamopa. BimstHue  apoOHOCTH
nedopMarim).

11. KoHTakTHBIC HaNpSOKEHUS M OCOOSCHHOCTH HX
pacrnipenenenus Baosib ayru 3axBara (KoHTakTHbIE

HAIPSHKCHUS pu HPOKATKe. BapuanTsl
pacrnpeneneHust HOPMaJIbHBIX KOHTaKTHBIX
HaIpsDKeHUH. Ocobennoctu pacnpeeneHus
KOHTaKTHBIX HampsokeHud mpu  Ix/hcp = > 5.
OcobenHoctn pacnpeeneHus KOHTaKTHBIX

HanpsbkeHudt npu  Ix/hcp = 2...5. OcobeHHOCTH
pacnpenesieHus KOHTAKTHBIX  HalpsDKEHUM —1pu
Ixhcp=0,5...2 u Ix/hcp<0,5).

12. BnusHue ycinoBUH IPOKAaTKH HAa KOHTAKTHOE
nasnenve  (BnusHue — koadduimenta  TpeHus.
Brmusaue o6xkaruss BnusHue naumamerpa BalKoOB.
Bimsiaue 3apHero HarspkeHus. BimsitHue nepenHero
HaTspkeHus. COBMECTHOE BIMSHUE IIEPENHET0 U
3aJTHEr0 HATSKEHUS).

Ymers

Bri6upath
napameTphbl
WHCTPYMEHTA ISt
peanu3aiuu
3aJJaHHOT O Ipolecca
OM/.
AHanmm3upoBaTh
TEXHOJIOTUYECKUE
npoueccsl OM/] ¢
LIEJIbI0 TIOUCKA
ONITUMAITEHBIX
apaMeTpoB
rpoliecca 1 Bpioopa
HaWTy4IlIero
000pyI0OBaHUS.

IIpumepnvie  npaxmuyeckue 3adanua  01a
IK3aAmMena:

1. OueHuTh BOZBMOKHOCTH 3aXBaTa MeTalljia
BaJIKAMH TIPU 33/TaHHBIX YCIIOBHUSX.

2. OueHuTh YCTOWYUBOCTH MPOIIECcca MPOKATKH
TIPH 33JIaHHBIX YCIOBHUSIX.

3. OueHuTh peaanu3yeMocCTh Iporecca
BOJIOYCHUS




Brazets 1. Metonamu ananusa | 3464149 na peuienue 3a0a4 u3z npogpheccuoHaIbHou

TEXHOJIOTUYECKUX obnacmu:
IIPOLIECCOB U UX
BIIMAHMSA HA 1. OmnpenenuTh BO3MOKHOCTb FOpsiYEl MPOKATKU
Ka4yeCTBO JIMCTA MPU U3BECTHBIX TEXHUUYECKUX
MOJTy4aeMbIX XapaKTepUCTHKaX pabovel KIeTH U MPUBOJA.
17eh (7078 2. OnpenenuTb BO3MOXKHOCTb IPOKATKH

2. YmeHueMm COPTOBOTO PO TPU U3BECTHBIX TEXHUYECKUX
aHAIM3UPOBATh XapakTepUCTHKaX pabodel KJIeTH U MPUBOJA.
TEXHOJIOTUYECKUE 3. OnpenenuTs BO3MOKHOCTB XOJIOIHOW MPOKATKH
PEKUMBIL. II0JIOCHI ITPU U3BECTHBIX TEXHUYECKUX

XapaKTepUCTHKAX pabovell KIeTH U MPUBOJA.
4. OmnpenenuTh BO3MOXXHOCTH BOJIOUCHHS
poWIIS IPU U3BECTHBIX TEXHHYECKUX
XapaKTEPUCTHKAX BOJIOYMIBHOTO CTaHa

5. OmnpenenuTs BO3MOKHOCTb [TPECCOBAHUS
npoQuIIs IPU U3BECTHBIX TEXHUYECKUX
XapaKTEPUCTHKAX Tpecca

0) llopsaook npogedenusn npomexcymouHoil ammecmayuu, NOKa3ameau U Kpumepuu
oyeHueanus:

[Tpu moAroToBke K 3k3aMeHy HE0OXO0IMMO 03HAKOMUTCS ¢ [Ipoepammoit Kypca.

CrygeHTaM MpeaoCTaBISIETCsl MpPOrpaMMa M3Y4YEeHHUS JUCLUUILUIMHBI C YKa3aHHUEM
HWCTOYHHKOB, II€ MOKHO HAUTH OCHOBHOW MaTepHall Mo TaHHOU TEME.

PaboTa cTyneHTOB COCTOMT B INpOpabOTKEe OO30pPHOTO JIEKIMOHHOTO MarepHasa, B
M3Y4YEHHUH M0 y4eOHHMKaM MpOrpaMMHOIO MaTepuaja M pEeKOMEHJOBAaHHBIX IpernojaBaTesieM
JTUTEPATypPHBIX UCTOYHHUKOB, BHIMIOJTHEHUH PACYETHBIX PabOT, B PEICHUH aHAIOTMYHBIX 3a7a4
[0 JJAaHHOM TEMAaTHKE, O3HAKOMJICHMHM C METOAWYECKMMH MaTepHallaMH IO JaHHOM TeMe.
Meroauueckre Marepuansl Haxoasates Ha Kadeape TOM (aya. 2/9). Web-opuentupoBanubie
METOANYECKUE MaTepHaIIbl pasMeleHsl Ha caiite MI'TVY.

N3yueHne peKOMEeHI0BaHHOM JOMOIHUTEIBHOM JIUTEpaTyphl 1ieJIecoo0pa3Hee HAYMHATh
c o0mumx (yHAaMEHTalIbHBIX padoOT, a 3aTeM MEPEeXOJUTh K YaCTHBIM paboTaMm, CTaThiM; B
cllydae aHaJIM3a HOBEUIINX Pa3padOTOK U TEXHOJIOTUH - C )KypHAIBHBIX CTaTeH.

[Toricku HY)XHOH JUTEpaTypbl HY)KHO HayuMHATh C MPOCMOTpa OMOIMOTEUHBIX
CHUCTEMaTUYECKUX KaTalloroB, pedepaTUBHBIX KypHaAIOB. O MOMENICHHBIX B KypHAllaX CTaThIX
MOXHO Y3HAaTb M3 BBIXOJALIEH €XEHENENbHO <«JleTomucu >KypHalIbHBIX CTaTel», W3
oubmmorpaduueckux ykaszateiaeil HOBOW JHTepaTyphl. YKa3aHUs Ha UMEIOIIYIOCS JIUTEPATYPY
110 KOHKPETHBIM BOTIPOCAM MOKHO HaWTH B CHOCKaxX MOHOTpadwuii, crateld, yueOHUKOB.

JK3aMeH MO0 JaHHOW AWCUMILIMHE TMPOBOJUTCS B YCTHOW ¢opme miu B dopme
KOMIIBIOTEPHOT'O TECTUPOBAHUSA Yepe3 00pazoBaTeIbHBIN MOPTal.

B ycTHO# Qopme 3K3amMeH MPOBOAUTCS MO SK3aMEHAIIMOHHBIM OWiieTaM, KaXIblid W3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJJHO MPAKTUUECKOE 3aJaHHE.

Iloka3aTen U KpUTEPUH OLICHMBAHUSA IK3aMeHA B YCTHOM (popme:
— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMHCs JEeMOHCTPUPYET BBICOKUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKoe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpYyeT
3HAHUSAMH, YMEHUSAMH, IPUMEHSET UX B CUTYalUAX MOBBILICHHON CII0KHOCTH.
— Ha OICHKY «xopomo» (4 Oamwia) — oOyuaromuiics IEMOHCTPUPYET CpeAHUH YpPOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS



HE3HAaYUTeNIbHbIE OIMOKH, HETOUHOCTH, 3aTPYAHEHHUSI [IPH aHATUTUYECKUX OTepalusixX, epeHoce
3HAaHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOydyarouiuiicss IeMOHCTPUPYET MOPOTOBBIi
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0J1¢ KOHTPOJIBHBIX MEPOIPHSIITHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYy4YarolIUICS
WCIIBITHIBACT 3HAUYUTEINIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSMU MPU HUX
MEPEeHOCE Ha HOBBIE CUTYaIUU.

— Ha OLICHKY «HeY/J0BJIETBOPUTEJIBHO» (2 0ayuia) — 00yJaroLuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHuecKoro MaTepuaa, JOIMyCcKaeT CyIlleCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO» (1 6art) — oOyyaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHUS MH(OPMAIINU, HE MOXKET MTOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.

MOKa3aTh MHTEIUICKTYaTIbHbIC HABBIKM PEIICHUSI ITOCTABJICHHOM 3a/1a4H.

IIpu 3x3aMeHe B (popMe KOMIBIOTEPHOT0 TECTUPOBAHMSA TECT BKJI04YaeT 20 BOIIPOCOB,
dbopMUpYEMBIX CITydallHOW BBIOOPKOW W3 TepedHs, yka3zaHHoro B [lpunoxenun 3, u
npoaomkaercs He 6onee 60 Munyt. [loka3zaTeu U KpUTEepUU OlleHUBAHUS IK3aMeHa B Gopme
KOMIILIOTEPHOT0 TECTUPOBAHUS:

- «yJOBIIETBOPUTEIIHLHOY, €CIIHM 00yJaronuiics Habpan ot 65 1o 79 6amios;

- «XOpoIo», ecnu oOydaroutuiics Hadpai ot 80 10 94 6aoB;

- «OTJIMYHOY, eclii o0yuaromuiics Habpan 95 u 6onee 6aoB.



BoOoo~NoR~wWNE

19.

20.
21.

22.
23.
24,
25.

26.

27.

28.

29.
30.
31.
32.

0.
. YcIioBHe NPOKATKU C HATS)KEHUEM B Iape KIeTen
12.
13.
14,
15.
16.
17.

18.

HNPUWIOXKEHHUE 3

BOIIPOCHI
JIJISI IMCTAHIIMOHHOM CJIAYM DK3AMEHA B ®OPME KOMITBIOTEPHOI'O
TECTUPOBAHUSA IO JUCLHUIIJIMHE
«TEOPUS OBPABOTKU METAJIJIOB JABJIEHUEM (UACTD 2)»

Urto Ttakoe npokara?

VYkaxure cxeMy, KOTOpasi COOTBETCTBYET IIPOJI0JIBHOM MPOKATKE

Ykaxute cxemy, KOTopasi COOTBETCTBYET IIONIEPEYHO-BUHTOBOM MPOKATKE
VYkaxure cxeMy, KOTOpasi CxeMa COOTBETCTBYET IONEPEYHON IPOKaTKe
OxapakTepu3yiTe CBOOOIHYIO IIPOKATKY

OxapakTepu3yiite HeCBOOOIHYIO TPOKATKY

VYkaxute 0COOEHHOCTH ropsueit mpokaTKku (MOKHO yKa3aTh HECKOJIBKO OTBETOB)
YkaxuTe 0COOEHHOCTH XOJIOJHOM MPOKATKH (MOXKHO yKa3aTh HECKOJIBKO OTBETOB)
VKa)kuTe OTIMYUTENBHYI0 0COOEHHOCTh HEMPEPBIBHOM MPOKATKU

YcnoBue 6e3aBapuiiHOCTH HEMPEPHIBHOM MIPOKATKH

YcnoBue NpoKaTKU ¢ HOANOPOM B Mape KieTen

C kaxoil ebI0 IpU IPOKATKE MPUMEHSIOT IIPUEM «BEPXHEE JIaBJICHUE)?

C Kaxoi LebIo IIPU IPOKATKE IPUMEHSIOT IIPUEM «HUYKHEE 1aBICHUEN?
Kakum 00pa3oM ocyIIecTBISAIOT IIPU MIPOKATKE MPUEM  «BEPXHEE JaBICHUE»?
Kakum 06pa3om oCylIeCTBISAIOT PH IPOKATKE «HUKHEE J1aBICHUE»?

UYro nmpeacrasiseT co00il HATSHKECHNE TTOJIOCHI?

K nepenemy KOHILy MOJIOCHI, KOTOpas UMEET Mpejies Tekydectn Gg (Mlla) u miomans

MONEePEeYHOro ceueHus (MM?), IPUITOKEHO YCHITHE HATSKEHHUS Qq (xH). Onpenenurs
BEJIMYMHY CPEIHETO YAEIBbHOTO HATSYKEHUS.
K nepennemy KOHILy MOJNOCHI, KOTOpas MMEET Mpeael TeKydectn Gg (Mlla) u momans

monepedHoro cedeHust (MM?), IPUITIOKEHO YCHITHE HATSKEHHUS Qq (xH). Onpenenurs

BEJIMUMHY YPOBHS HATSKEHHS
Ykaxute GopMyIy i BEIUMCICHUS JUTMHBI o4ara AedopMaIiiu

Kak u3mensiercs niuHa odara nedopManuy Mpu OHOM U TOM ke 00KaTHH C yBEINYCHHEM
JuameTpa Bajka ?

Kak u3mensiercs niuHa ovara neopMaiuy mMpu OHOM U TOM K€ JHaMeTpe BaJika

C yBEJIMYECHHEM O0XKaTHs ?

Ykaxkute GopMyny JUIsl BBIYUCIECHUS yIJia 3aXBaTa, BRIPAXKEHHOTO B paraHax

Ykaxute GopMyIy I BEIUMCICHUS yTila 3aXBaTa, BRIPAKEHHOTO B TPagycax

Kak u3meHsieTcst yroi 3axpara mpy OJHOM U TOM K€ 00XKaTHH ¢ YBEIUYECHUEM THaMeTpa
BaJKa?

Kak u3mensiercst yrois 3axsaTta npu OJHOM U TOM XK€ IMAMETPE BaJIKa C YBEITMUECHUEM
obxarus?

[Tonoca ncxoTHOM TOJIIIMHON hO (MM) 00)KUMaETCst 10 TONIIUHBI hl (MM) BamkaMu
JINAMETPOM Dp (Mm). OnipenienuTh AJIMHY ovara aedopmanun

ITonoca uCXO0MHOM TOJNIIMHON hO (MM) 00XKUMAETCSI 10 TOIIUHBI hl (MM) BasiKaMu
IUaMETPOM Dp (Mm). OnipeenuTh BEIMYHMHY yTrila 3aXBaTa, BEIPAXKEHHOTO B rpajycax

Yro Takoe «BbIcOTa 04ara JfeopManun» (MOKHO yKa3aTh HECKOJIBKO OTBETOB)?

Kaxoit ouar nedopmariny Ha3pIBatOT BEICOKUM?

Kakoii ouar nedopmannu Ha3bIBAIOT HU3KUM?

Kak knaccuuuupyrores cirydan NpoKaTKH B 3aBUCUMOCTH OT 3Hau€HUsI (PakTopa BBICOTHI
ouara seopMariu



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.

49.

50.

51.

52.

53.

54.
55.

56.

Uro Takoe «mmprHa ovara aeGopMaIum)?

Yro nokazeiBaeT K03 duiuent noanopa ?

Kak uzmensiercs koappuument mnoamnopa ¢ yBeaudeHueM KodhduireHTa KOHTAKTHOTO
TpeHus?

Kak usmensiercs koappuument mnoamnopa ¢ yBeaIn4eHUeM BbICOTHI ouara aedopmanun?
[TonsiTve 0 cpeiHEM KOHTAKTHOM J1aBJIEHUU

Kak Ha3piBaroTcst 065acTi ovara aeopmaiuu B €ro mpo10JIbHOM CEYCHUH?

Kak Ha3piBaroTCs 00J1aCTH Ha KOHTAaKTHOW TIOBEPXHOCTH o4ara Jedopmanuu?

UYrto mporcxoauT BOJNU3M HEUTPATLHON TOUYKH Ha KOHTAKTHOM MOBEPXHOCTH? (MOYKHO
YKa3aTh HECKOJIBKO OTBETOB)

VYkaxuTe 0COOEHHOCTH CHJI KOHTAKTHOTO TPEHUS B 00JIaCTH OlepekeHus (MOXKHO YKa3aTh
HECKOJIBKO OTBETOB)

VYkaxuTe 0COOEHHOCTH CHJI KOHTAKTHOTO TPEHUS B 00JIaCTH OTCTaBaHUs (MOXHO yKa3aTh
HECKOJIbKO OTBETOB)

Kakum mapameTpom xapakTepusyeTcs MOJI0KEHNE HEUTPAIbHOM TOYKU? (MOXKHO yKa3aTh
HECKOJIbKO OTBETOB)

Kakum 006pa3oM mpoucxoAauT MpooJbHOE TEUCHHE MeTallla B 30HE MPUIIAIIaHUsA?

Uro npeacTaBisitoT OO0 KECTKUE KOHIIBI?

B 4yem cyTh rumnoTessl MiIOCKUX CeUeHU?

B uem cyTh siBieHMS «crutomyBanue Bajaka»? (MoKHO yKa3aTbh HECKOJIBKO OTBETOB)
OrneHuTe BO3MOXHOCTD TIACTUYECKOT0 00>kaTust BenuuuHoi € (%) mpu XOoNoAHON MpOKaTKe

IOJIOCHI MCXOJHOM TOMLUHOH Ny (MM) CTaIbHBIME BaJIKaMU JHaMETPOM Dp (Mm) ipu
ko dunuente Tpenns L . Cpennee conporusienue aehopmanun K cp (MIIa), cpennee

3HAYECHUE YACIbHBIX HATAKECHUN qcp (MITa). IIpu pemeHnu 3a1a4u BOCIONIb3yHTECH

dopmymnoit A.A. Koponesa
IIpu nmpokaTke BaJlkaMu AMAMETPOM Dp (MM) nHCTa UCXOTHOW TONIIMHON hO (Mmm) u

IHPUHOM bO (MM) ¢ obxkatueMm € (%) mpomsonuio ymmpenne AD (mm). Kaxosa
IUIOINAAb KOHTAKTHOM MOBEPXHOCTH?

Iosnoca oBanbHOTO cevenus pasmepamu Ny X D (Mm) momansio Fy (Mm?)
POKATHIBACTCS B KBAAPaTHOM Kanubpe pasmepamu N, x D, (MM) B monocy ¢ miomanso
cewenns Fy (Mm%). OnpenennTs momass KOHTAKTHOH TOBEPXHOCTH, €CITH ANAMETP BAIKOB

o 6ypram Dy (Mm) 1 3a30p Mesxay Oypramu t (Mm). [TpEMEHHTH METO/ IPUBEICHHOM

MIOJIOCBI
Kak u3meHs1oTcs Ipy yCcTaHOBUBLIEMCSI TPOIIECCE MPOKATKH YCIOBUS TPEHUSI Ha
KOHTAKTHOM MOBEPXHOCTH, TOJIIIMHA MOJOCHI, 00’KaTHE, YCUIINE IPOKATKH U ApyTHE
napameTpbl? (MOXHO yka3aTh HECKOJIBKO OTBETOB)

IMosoca ¢ MIOIMmAABIo MONEPEHOTO cedennst Fy (MM?) BBIXOZMT M3 BAJIKOB CO CKOPOCTBIO
V; (M/c). C Kakoi CKOPOCTBIO Oy/IET BXOJMTH B BAJIKH 3aIHUA KOHEIL TOH MOJIOCHI, €CITH

K02 (PUIIMEHT BBITSKKU pPaBeH A, ?

VYKaxkuTe ycioBHE ECTECTBEHHOIO 3aXBaTa MPSMOYTOJIbHOM MOJIOCH! HUINHIPUYECKUMHU
BaJIKaMU (MOXHO yKa3aTh HECKOJIbKO OTBETOB)

VYKaxuTe yciaoBHe MPOKATKH 03 MPOOYKCOBKH BAJIKOB (MOKHO yKa3aTh HECKOJIBKO OTBETOB)

B03MO€eH 1 €CTECTBEHHBIN 3aXBaT MOJIOCHI TOJIIIMHON hO (Mm) Bankamu nuamerpom D P
(MM), eciti KOO(QGHUIMEHT TPEHUS NPU 3aXBaTe L,  3a30p MEKIY BaIKaMu Z (MM)

(MoxHO yKka3aTh HECKOJIBKO OTBETOB)
byner nu ycTOMYMBBIM IIPOLECC IIPU MPOKATKE ITOJIOCHI TOJIIIUHON hO (MM) BasKaMu

JUaMeTpoOM Dp (MM), eciu 3a30p MeXy BalkamMu Z (MM), a K03 uumeHT TpeHus npu
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YCTaHOBHBIIEMCS Tporiecce [y ? (MoxHO yKa3aTb HECKOJIBKO OTBETOB)

Uro npencrasiseT co6oil K03 UIIMEHT TPEHHS VI BCEH KOHTAKTHOMN MOBEPXHOCTH ?
Kakoe BbIpaxkeHHe 3aKOHA TPEHUSI HAUOOJIee COOTBETCTBYET MATKUM YCIOBUSAM TPEHUS B
30HAX OMEPEKEHUS U OTCTaBaHUA?

Kakoe BbIpaxkeHHEe 3aKOHA TPEHUSI HAUOOJIee COOTBETCTBYET YCIOBUSAM TPEHUSI B 30HE
IpUIMIaHus?

CyIHOCTB OlepexeHNs KaK SABICHUS

CyImHOCTh ONEpeKeHUsI KaK XapaKTePUCTHKH MpoIecca MPOKaTu

C Kakol CKOpPOCTBIO BBIXOJUT M0JI0CA U3 ouara aedopMarum, eciiu OKpyx Hasi CKOpOCTb

Bayka V, (m/c), a onepexxenue S (%)? PesynbTar npencraButh ¢ To4HOCTHIO 0, 1.

C kakol OKpY)KHO# CKOPOCTBhIO HEOOXOAMMO BpaIllaTh BAJIKH, YTOOBI MOJI0CA BHIXOIMIIA U3
ouara jieopmaniuu co ckopoctbio Vq (M/c), ecnu onepexenue S (%)? Pesynbrar

MPEACTaBUTh C TOYHOCTHIO 0,1.

Kak u3meHuTCst HeWTpaJIbHBIN YToJl, €Ciii BOSHUKHYT PUYHHBI, 3aTPYAHSIOIINE [TPOLIECC
MPOKaTKU ?

Kak u3meHuTCst HeUTpalIbHBIN yroJl, €Clii BOZHUKHYT IPUYHMHBI, CIIOCOOCTBYIOIIHE
IIpoLeccy IpOKaTKy ?

Kak n3MeHuTCs HEUTPAIBHBIN YroJl, €CIH IPU IMPOKATKE MEPEIHEE HATKEHNE CTAHET
OoJIbILIE 3aIHEr0?

Uemy paBHO MUHUMAaJIbHOE 3HAYEHNE HEUTPAIBHOIO yIJia IIPU POCTOM MpoIiecce
MPOKaTKU?

Uemy paBHO MaKCUMalbHOE 3HaYEHHE HEUTPAJILHOTO YIJla IIPU IPOCTOM IIpoliecce
MPOKaTKU?

Kak cooTHOCHTCS OnepekeHne Py MPOKATKE ¢ BEBICOKUM 04arom aedopmMariu u
oTepeXKeHHe pU MpoKaTKe ¢ HU3KUM o4aroM jaedopmaruu ?

YKakuTe OCHOBHYIO MEXaHHUECKYIO CXeMY Je(opmaliii Mpu NpOKaTKe

B03MO0>XHO 11 H3MEHEHHE OCHOBHOM CXEMBbI HAIIPSKEHHOTO COCTOSIHMSI METajlla B oUare
nedopmanuu npu npokarke? (MoxHO ykazaTh HECKOJIBKO OTBETOB)

Kakue (o xapakrepy 1eHCTBHs) IPOIOJIbHBIC HAIPSDKEHUST 00pa3yloTcsl y CeUeHHs BBIXOA
W3 HU3KOTo oyara aedopmaruu  ?

Kakue (o xapakrepy IeHCTBHsI) IPOIOJIbHBIC HANIPSDKEHUST  00pa3yroTCs y CEYeHUs BBIX0a
U3 BBICOKOTO ouara aedpopmanuu  ?

B uem cymHoCTh yIMpeHus Kak siBJIeHUS?

B 4yem cymHOCTB ymMpeHus Kak XapaKTepUCTUKHU IpoLiecca MpoKaTu?

KakoBa B3aMMOCBSI3b MEXK/ly XapaKTEpOM BIIUSHUS YCIOBUM MPOKATKU Ha YJUIMHEHUE
Mmetasuia 1 ymupenuem? (MoxHO yka3aTb HECKOJIBKO OTBETOB)

Kak cootHOCsTCS Me)Ty cO00M KOI(PPUIIMEHTHI BBITS)KKU U YITUPEHUS B 3aBUCUMOCTH OT
MIMpHHBI ovara Jegopmanuu? (MoXHO yKa3aTh HECKOJIBKO OTBETOB)

IIpu ompeeneHHBIX yCIOBHSX MOKa3aTenb ymupenus Cp = Ab/ Ah>1. 3ro o3nauaer,

YTO BEJIMYMHA YIIUPEHUs O0JIble BeTMUUHBI 00XkaTHsl. KakoB MexaHU3M JTaHHOTO SIBIECHUS?
(MoxHO yka3aTh HECKOJILKO OTBETOB)

Kak ymmpenue npu npokaTke 3aBUCHT 0T Kodduumenta tpenus? (MoxHO ykazaTh
HECKOJIbKO OTBETOB)

Kak Binser Ha ymMpeHue XUMUYECKUI COCTaB CTalu ?

Kak Biuser Ha ymupenue 1poOHOCTh fedopMaliuy Ipy IpoKaTke ?

Kak Biuser Ha ymMpeHue npu NpoKaTke JUaMeTp BaJIKOB ?

Kak BnusieT Ha ylumpeHue npy NpoKaTKe HaTsHKEHUE ?

[Tpu nmpokaTke NpSIMOYTOJIbHOM MONOCHl ¢ UCXOAHBIMU pa3MepaMu  CEUEHHUS hO X bO (Mm)

ToKHA yMeHbIumach 10 Ny (Mm), a quuna ypemmamnace ¢ lg go 1y (mm). Kakosa

[IMPUHA TPOKATAHHOW TIOJIOCHI?
KakoBa 0cOOEHHOCTH CBOOOTHOTO YITUPECHUS?
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KakoBa 0COOEHHOCTh CTECHEHHOTO  yIIUPEHUS?

KakoBa 0COOEHHOCT BBHIHYXJICHHOTO YITUPECHUS?

K sHeprocuioBbM napaMeTpam NpoKaTKH OTHOCUTCS (MOXKHO YKa3aTh HECKOJIBKO OTBETOB)
VYxkaxwure popMyIty JUIsl pacueTa MOMEHTA Ha BaJly IBUTATEINS TJIABHOTO IPUBO/IA
IIPOKATHOTO CTaHA

UYro Takoe ycuiine npoKaTku?

Cy1ecTByeT JIu CBA3b MEKIY YCHIUEM NPOKATKU U CPEJHUM KOHTAKTHBIM J1aBJICHUEM?
Cy1iecTBYET 11U CBSA3b MEXKAY YCUIIMEM IPOKATKU U KOHTAKTHBIM J1aBJIEHUEM

Kakas 31ropa KOHTaKTHBIX 1aBJIE€HUI COOTBETCTBYET IIPOKATKE IIPH BBICOTE OYara
nedopmaruun 0,67

Kakas a1ropa KOHTaKTHBIX 1aBJICHUM COOTBETCTBYET MPOKATKE IIPH BBICOTE OYara
nedopmaruu  1,35?

Kakas 31ropa KOHTaKTHBIX 1aBJIE€HUI COOTBETCTBYET IPOKATKE IIPH BBICOTE OYara
nedopmaruu  3,75?

VYxaxure nuddepeHnnanbHoe ypaBHEHHE HOPMaJIbHbIX KOHTAKTHBIX HAMPSKEHUH (MOXKHO
yKa3aThb HECKOJIBKO OTBETOB)

VYkaxuTe ypaBHEHHE KOHTAKTHBIX HanpsbkeHuid AU, [ennkoBa

Kakas ¢popmyra orobpakaeT pacnpeeneHne KOHTaKTHBIX HAPSHKEHUH B 30HE OTCTaBaHUsA?
Kakas ¢opmyna orobpakaeT pacnpesieseHne KOHTaKTHBIX HaPsKeHUH B 30HE
ornepexxeHus?

Kak Biusier k03ppULMeHT KOHTAKTHOTO TPEHUSI HA KOHTAKTHOE JJaBJICHUE U YCUIIME
npokatku? (MoHO yka3aTb HECKOJIBKO OTBETOB)

Kak Biusier o0atue Ha KOHTAKTHOE AaBlieHHE U ycuiiue npokatku? (MOoHO yka3aTb
HECKOJIbKO OTBETOB)

Kak Biusier auaMeTp BaJIKOB Ha KOHTAKTHOE JaBiIeHUE U ycuiue npokaTtku? (MoxHo
yKa3aTh HECKOJIBKO OTBETOB)

Kak Biusier 3a7jHee HaTsHKeHHE Ha KOHTaKTHOE JaBJIeHUE U ycuine npokaTku? (MoxHO
yKa3aTh HECKOJIBKO OTBETOB)

Kak Biuser nepeqHee HaTSHKEHUE Ha KOHTAKTHOE JJABJICHUE U YCUIIUE MPOKATKN?
(MoxHO yKka3aTh HECKOJIBKO OTBETOB)

IIpokaTeIBa€TCS JIUCT TOIIMHON hO (MM) ¥ IIUPUHON bO (MM) BajKaMu AMaMETPOM
Dp (Mmm) c obOxatueMm € (%). UeMy paBHO cpe/jHEe KOHTAKTHOE JIaBJIEHUE, €CIIN YCHIINE

npokatku P (MH)?
IIpoxarsiBaeTcst aucT TonmuHoi Ny (M) 1 mmpuaoit Dy (MM) Bankamu guamerpom

Dp (Mm) ¢ obxatueMm € (%). UeMy paBHO ycuiMe MPOKAaTKH, €CIIM CPEAHEE KOHTAKTHOE

JIaBJICHUE pcp (MITa)?

KakoBo 3nauenue ko3 duiimenTa BIUsSHUS BHEITHETO TPEHUS Ha CpeJHee KOHTAKTHOE
JaBJIEHHUE MTPH MTPOKATKE B BRICOKOM odare aeopmanuu?

KakoBo 3naueHne ko3 duiinenTa BIUsSHNS BHEITHETO TPEHUS HAa CpeHEe KOHTAKTHOE
JIaBJIEHHUE MPH MTPOKATKE B HU3KOM ouare jaedopmariu?

KakoBo 3nauenne ko3 duiinenTa BIUsSHAS BHEITHUX 30H Ha CpelHee KOHTAKTHOE
JIaBJIEHHUE MPH MIPOKATKE B BHICOKOM oyare Jegopmanuu?

KakoBo 3nauenne ko3 duiinenTa BIUsSHUS BHEITHUX 30H Ha CpelHee KOHTAKTHOE
JIaBJIEHHUE MPH MTPOKATKE B HU3KOM oyare redopMaruu?

Uto Takoe MOMEHT MPOKATKHU?

Yro takoe Ko PHUIMEHT miieya?

Kakwne 3Ha4ueHUsT MOKET MPUHUMATH K0 HUITHEHT TuTeqa’?

Kakue 3HaueHuss MOKET MPUHUMATh K03 HUITMEeHT Tu1eda’?

Kak, 1o cpaBHEHMIO ¢ IPOCTHIM MTPOLIECCOM, U3MEHUTCS MOMEHT NPOKATKH, €CIIH
HATSDKEHHE 33JHETO KOHIIA MOJIOCH OyAeT Ooublile, YeM HaTsKEHHE IepeHEro KOHIA
I0JIOCBHI?
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Kak, mo cpaBHEHHIO C IPOCTHIM MPOIECCOM, U3MEHUTCS MOMEHT MTPOKATKH, €CITH
HATSHKCHHE 3aJTHEr0 KOHIIA MMOJIOCHI OYJIET MEHBIIIE, YeM HATsDKEHUE TIEPeTHETO KOHIIA
IOJIOCHI?

Kak, o cpaBHEHUIO ¢ IPOCTHIM MPOIECCOM, U3BMEHUTCS MOMEHT MTPOKATKH, €CITH
HaTsDKEHUE 32/IHETO KOHIIA TIOJIOCHI OyIET PaBHO HATSHKEHUIO MEPEAHET0 KOHIIA MTOJIOCHI
Ykaxkute GopMyIIbl U pacueTa MOITHOCTH POKATKH (MOKHO YKa3aTh HECKOIBKO
OTBETOB)

Kak paccmaTpuBarT CONMpOTHBICHHE AePOpPMAIIIH MTPU pacyeTax IapaMeTpoB MPOKATKU
2

Kakue BenmUIuHBI OTHOCSTCS] K TEPMOMEXAHUYECKUM ITapaMeTpaM Iporecca MPOKATKU?
(MOYKHO yKa3aTh HECKOJIBKO OTBETOB)

Kakoli mapameTp NpuHUMAIOT B KA4€CTBE TEMIIEpATyphl nedhopMupoBaHus ?

Kaknmu xapakrepuctukamu GOopMOU3ZMEHEHHS OIICHUBAIOT CTEIICHb J1e(OPMUPOBAHUS
(MoXHO yKa3aTh HECKOJIILKO OTBETOB)

VYKaXuTe BhIpaXKEHUE JJI pacdeTa CKOPOCTH Ae(POPMUPOBAHUS

Onpezenuts CKopocTh fed)opMaLiy IIPH IPOKATKE MONOCH! TOMMUHOA Ny (MM) Baikamu

TUAMETPOM Dp (MM) ¢ obxarueM € (%) u ckopocThio Vq (M/c).



