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PaGowas nporpamMma cocraBnesa Ha ocHose ®I'OC BO - fakanaspuat no
HarpasneHHio noAroToBkH 22.03.02 Metamnyprus (npukas Muxobprayku Poccuu ot
02.06.2020 r. Ne 702)

Pafouas nporpamma paccMoTpeHa M oflobpeHa Ha 3acefanun Kadegpst Texsonoruit

ofpaborxu MaTepuanos
23.01.2025, npotokon Ne 6 % /
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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
y4eOHOM rojy Ha 3acefanuu Kapeapsl TexHonoruir 00pabOTKH MaTepuaIoB

[Iporokom ot 20 r. Ne
3aB. kadenpoii A.b. Monnep

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapel TexHomoruii 00pabOTKU MaTepUaioB

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena uis peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kageapsl TexHosoruii 00pabOTKU MaTepuajIoB

[Iporokon ot 20 . Ne

3aB. kadenpoit A.B. M_Oﬂﬂep

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3acefanuu kapeapsl TexHosoruii 00pabOTKU MaTepHajIoB

IIporokom or 20 . Ne
3aB. kadeapoii A.b. Momep

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceqanuu Kageapbl TexHomoruii 00paboTKH MaTepUaioB

[Iporokom ot 20 . Ne

3aB. xadenpoii A.B. M_onnep




1 eau ocBOeHMS TUCHUIIIHMHBI (MOIYJIA)

Lensimu ocBoeHUsT TUCHUIUIMHBI « Teopust 00pabOTKM METaJIOB AaBJICHUEM)
SIBJISIFOTCSL:

- pa3BUTHE y CTYJICHTOB JIUYHOCTHBIX KA4eCTB, a Takxke (hopmupoBanue odmenpodec-
CHUOHAJILHBIX ¥ MPO(eCCHOHATBHBIX KOMITETEHIINA B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC
BO no nanpasnenuto noarorosku 22.03.02 Meramtyprus;

- 00y4eHHe CTYIEHTOB TEOPETUYECKIM OCHOBAM PAIlMOHATILHOTO MOCTPOCHHUSI,
aHaJIM3a TEXHOJOTMYECKOM MTOCIIEeI0BATEIbHOCTH B3aUMOICHCTBHS IJIACTUYECKU
o0pabaTeIBa€MOro Tejla U UHCTPYMEHTA B OCHOBHBIX ITpoleccax 00paboTKu METaIIJIOB
naBieareM (OM/]);

- opMupoOBaHUE y CTYJACHTOB OCHOB 3HAaHUI 3aKOHOMEPHOCTEH M SIBJIICHHIA,
COMPOBOXK-aronux mporeccsl OM/JI;

- YCBOEHHUE CTY/IEHTAMH TUIIOTE3, 3aKOHOB, TEOPHU 1JIs1 ONIPEIeTICHUS HAIIPSIKEH-HO-
ne(OPMUPOBAHHOTO COCTOSIHHSI, KHHEMAaTHIECKUX U CHIIOBBIX XapaKTEPUCTUK MPOIIECCOB
OMJI;

- 0OpeTeHre HaBBIKOB M YMEHUS Ha OCHOBE MOJIYYCHHBIX 3HAHUN OMHUCHIBATH U
aHAJIM3U-POBATh HAIPSHKEHHO-1e(hOPMHUPOBAHHOE COCTOSIHIE, KHHEMATUYECKUE U CUIIOBBIE
XapaKTEPUCTUKU B PA3JIMYHBIX TEXHOJOTHUECKHUX poreccax OM/I.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucnumamaa Teopus 00pabOTKH METaIIIOB JIaBJICHHEM (JacTh2) BXOAUT B YacCTh
y4eOHOro 11aHa (OpMHUPYEMYIO y4acTHUKaMU 00pa30BaTe/IbHBIX OTHOIICHUI
00pa3oBaTebHON MTPOTrPaMMBI.

Jlnst u3ydeHus TUCIUIUIMHBI HE0OOXOIMMbI 3HAHUS (YMEHHSI, BIIAJICHUS ),
c(hOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTNH/ MPAKTUK:

MaremaTuka

MarepuanoseneHue

dusnka

3HaHus (YMEHHUS, BIIaJICHHS ), TIOJIYYCHHBIC IIPU U3YUYCHUU JAHHOW JUCIMILUIMHBI
OyyT HEOOXOIUMBI JJII U3yYEHUS TUCIUILTAH/TIPAKTHK:

TexHonornu nNporu3BOJACTBa COPTOBOIO MPOKATa

TexHonornu Mpor3BOJCTBA JIUCTOBOIO MPOKATa

MeTo1p1 ONTUMH3AINH MPOLIECCOB 00PaOOTKH METAIOB JaBJICHUEM

3 Komnerennun odoy4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI
AUCHUIIMHBI (MOYJIs1) ¥ IJIAHUPYeEMble Pe3yJibTaThl 00y4eHust

B pesynbrare ocBoeHUsT AUCIUIUTHHBI (Moaysi) «Teopust 00pabOTKH METAILIIOB
JaBieHuEeM (4acTh2)» 00yUYaroImUiCs TOJDKEeH 00J1a1aTh CISAYIOIMUMHA KOMIIETECHITUSMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIIMHN

[TK-6 CriocobeH KoopAMHUPOBATh PAOOTHI MPON3BOICTBEHHBIX MOIPA3IEICHH O BBITYCKY
XOJIOTHOKATaHOTO JINCTa

ITK-6.1 AHaM3UPYET TEOPUIO U TEXHOJIOTHIO TEPMUIECKON 00paboTKH,
TPaBJICHUS, XOJIOHOW MTPOKATKH U PE3KU JIMCTOBOTO ITPOKATa.
KonTponupyer TpeGoBaHUS K Ka4eCTBY BBIITYCKaeMOTO
XOJIOTHOKATAHOTO JINCTa CTAHAAPTOB, TEXHUYECKUX YCIIOBUN U
3aKa34MKOB

I1K-6.2 Koopauaupyer X0 TEXHOJOTMYECKUX MPOIECCOB MPOU3BOJICTBA
XO0JIOJTHOKATAHOTO JICTA. BBIABIIAET OTKIOHEHUS TEKYIIMX MapaMeTpoB
U MOoKazaTeseil peXKMMOB TEXHOJOTUUECKUX MTPOIIECCOB MPOU3BOICTBA
XOJIOJHOKATAHOTO JINCTA OT YCTAHOBJIEHHOTO PerjiaMeHTa

[1K-6.3 OpraHu3yeT coriacoBaHHYIO paboTy paOOTHHKOB CMEKHBIX Y4aCTKOB
1exa Mo CoOJIIOICHUIO 3aJaHHBIX (ONTHMAJIbHBIX) TEXHOJIOIMYECKHX
pPEKUMOB  TPOM3BOJCTBA  XOJIOJHOKaTtaHoro  Jyucta  OpraHusyet
COTJIACOBaHHYIO PabOTy paOOTHUKOB CMEKHBIX YUYAaCTKOB




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIMHBI (MOXYJIs1)
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAUHUI] 216 akaja. yacoB, B TOM

qucIe:

— KOHTakTHas pabora — 16,9 akaz. 4acos:
— ayauTopHas — 14 akaj. yacos;

— BHeayJquTOpHas — 2,9 akaj. 4acos;

— camocTosTenbHas padora — 190,4 akaj. 4yacos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac
®dopma aTrTecTalui - IK3aMEH

AynutopHast % o
KOHTaKTHas pabora E 5 ®dopma Tekyero
=
B aKaJl. yacax 3 Bun KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = y P Kox
> 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI A [~ . | xommerenyu
g g padoThI TIPOMEKYTOUHOM
Tlex. nab. | mpaxr. 'S aTTeCcTaluu
3aH. 3aH. | U &
1. Teopusi TEXHOJIOTHUECKUX
mporeccoB OMJ]
CamocrosTenpHOe .
1.1 Crioco6s1 1 VYeTHbIl onpoc —
TEXHOJIOTHYECKUE MPOLECCHI fByHenme Oecena o
port 0,2 2 | 164 yue6HOM 1
00pabOTKH METAIIIOB N JTUTEPATYPHBIM
JIaBJICHUEM Y HACTOYHHKAM
JIUTEPATYpPhI
CamocrosTenpHOE
n3yveHune
4eOHOU U .
y N YcTHbI onpoc —
Hay4YHOM
Oecena 1o
JUTEPATYPHI,
JUTEPATypPHBIM
MIOJTOTOBKA K
1.2 3akoHOMEpHOCTH nabopaTopHO- HCTOTHIKAM
n. OHOHLHOIZIE) OKaTKH 0.8 4 2 60 T aKTiqeciOM Konrposerere
P P P Y | padorni 1,2, 3, 4, 5,
3aHATHIO, 6
Brinmonnenue
JlaGoparopHast
NPAKTUIECKUX U
pabota
KOHTPOJBHBIX
pabort (peuieHue
3amaa)
3 CamocrosTenpHOE
U3yuCHHE
yueOHOI U VYerHbIi onpoc —
HAY4HOM Oecena o
1.3 Dueprocuosrre nmey‘zw bI JIATE a? HBIM
napaMeTpsl MPOAOIBHON 1 2 50 patyp paryp
BeinosHeHne HACTOYHHKAM
MPOKATKH
MPaKTHICCKUX U KonTponbHbIe
KOHTPOJIBHBIX pabotst 7, 8,9, 10
pabort (perieHue
3ajay4)
CamocrosTenpHOE
U3ydeHHe
1.4 3akoHOMepHOCTH y4eOHOi u .
VYeTHBIM onpoc —
TEYCHUS MeTalla, HAY4HO
HAMpsHKEHHO JIUTEPATYPhI becena mo
P 1 10 PaTypEL- TUTEPATyPHBIM
Je(OpMUPOBAHHOE Brimnonnenue
HACTOYHHKAM
COCTOSIHUE U CHJIOBBIE MPaKTHYCCKUX U
Konrtponphas 11
YCIIOBUSI IPU BOJIOYCHHH KOHTPOJIbHBIX
pabot (peleHue
3ama4)




AynutopHas = =
KOHTaKTHasi pabora E Z dopma TeKyIIero
=
B aKaJl. yacax 3 Bu KOHTPOJISL
Paznen/ rema 3 (B axaz ) =l A N P Kox
> 3 © | caMOCTOATEeNBHOM | yCIIeBaeMOCTH U
JUCIIUATUTAHBI ~ [P . | xommereniuu
Q & padoThI IIPOMEKYTOUHOMN
nab. | mpaxr. €8
Tlek. 28 aTTeCTalul
3aH. 3aH. | O &
CamocrosTebHOoe
U3ydeHHE
1.5 3akoHoMepHOCTH yueOHOH U YcTHBI omnpoc —
TEUYEHUs] METaJLIA, HaY4HOH Gecena 1o
HAIpsHKEHHO- 1 54 JUTEPATYPbI JTUTEPATyPHBIM
e OpMUPOBAHHOE 3 Beinonnenue HUCTOYHUKAM
COCTOSIHUE U CHJIOBBIC MIPAKTUYECKUX U KouTtposnbHbie
YCIIOBHS TIPH MPECCOBAHUU KOHTPOJIbHBIX paboter 12
pabort (perieHue
3a1a4)
1.6 Dx3amen
HWroro no pazaeny 4 4 6 190,4
Hroro 3a cemectp 4 4 6 190,4 DK3aMeH
Hroro no aucuuruinae 4 4 6 190,4 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peanus3anuy KOMIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIINXCS PEaTU3yI0TCs CIISAYIOIINE CPEACTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4EHHE TEOPETUUECKOr0 MaTepraja IUCUUIUIMHBI Ha JIEKLIHUAX C UCII0JIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSTEIbHOE U3YUEHUE TEOPETUUECKOT0 MaTepuaia JUCIUIUINHEI C
MCTIOJIb30BAHUEM METOJMUECKUX Pa3padOTOK, CIIEHUATbHON yueOHOM U HAyIHOM
JIUTEPaTYpHI;

- (hopMupoBaHKEe U pa3BUTHE MPO(HECCHOHATBLHBIX HABBIKOB 00YUYAIOMIUXCS HA
MIPaKTUYECKUX 3aHATHUSX.

B u3noxxeHnn JeKIMOHHOTO MaTepualla u Ipy MIPOBEACHUM NIPAKTUYECKUX 3aHATHH
IIpeIoaraeTcs Nepexoa OT penpoAYKTUBHBIX METOI0B O0yUEHUs K YACTUYHO-TIOMCKOBBIM
U UCCJIEJIOBATEIBCKUM METOJIaM, pa3BUBAIOIIUM JIOTHUYECKOE, TEOPETUYECKOE MBIIIIJIEHUE,
yYMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHUMaHKe Borpoca. C 3TOH 1elblo
BO3MOYXHO UCIIOJIb30BaHUE METOI0B ABPUCTUUYECKUX BOIIPOCOB U OpIMHCTOPMUHTA
(MO3rOBOM aTakM).

CamocTtosTenbHas paboTa CTYASHTOB JOKHA OBITh HAIIPaBlIeHA HA 3aKpeTICHUE
TEOPETUYECKOro MaTepuana, U3JI0KEHHOT 0 IIperoiaBareseM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOATEIbHOE U3YUYEHHE, Ha MMOATOTOBKY K J1a00paTOPHBIM 3aHATHSIM,
MOATOTOBKY K UTOTO-BOM aTTECTAIUH.

B xoze 3aHsATHI peAnoaaraeTcs UCIojab30BaHUE KOMIUIEKCa MHHOBALIMOHHBIX
METOJIOB aKTUBHOTO O0YYEHHsI CTYI€HTOB, BKIIOUAIOIIETO B CeOs:

- cO37]aHKe MPOOJIEMHBIX CUTYAlU C TTOKa3aTEIbHBIM PEIICHHEM MTPOOIeMbl IIPernoa
-BaTeJIeM;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JIESTENILHOCTD B PEHICHUH YUeOHBIX MpobieMm,
HaIlpaBJIsIEMYIO MIPENO0/IaBaTeNIEM;

- CAaMOCTOSTEJIBHOE pellIeHne IpoOiIeM CTYASHTaMH 1101 KOHTPOJIEM ITPerolaBaTels;

-ACIOJIb30BaHNE TEXHOJIOIMH POEKTHOTO 00YUEHUS C OpraHu3anueit
00pa3oBaTeNBHOrO MPOIECCa B COOTBETCTBUHU C aJITOPUTMOM MOATAMHOTO PELICHHUs
MpoOJIeMHOM 3aauu.

Peanu3zanus MHHOBAlIMOHHBIX METO/I0B O0Y4YEHUS BO3MOXKHA C UCIOJIb30BaHUEM
CIIEYIOIINX IIPUEMOB:

- HHCTPYKTaX CTYJEHTOB IO COCTAaBJIECHHUIO Ta0JIUL], CXeM, Tpa(UKOB C MPOBEICHHUEM
MOCJIEAYIOLIErO UX aHAJIN3a;

- IPUMEHEHHNE PEKOMEHIAIIUH 110 COCTABICHHUIO TE3UCOB U KOHCIIEKTOB 110
MIPOYUTAHHOMY MaTepHay;

- PacKphITHE MPENoJaBaTeIeM IPUUHUH U XapakTepa HeyJjad, BCTPEUYAIOLIUXCs TPU
peleHnu npooiem;

- IGMOHCTpAalUs ATbTEPHATUBHBIX MOJIXOA0B K PEIICHHI0 KOHKPETHON POOIeMBlI;

- aHAJIM3 MOJYYEHHBIX PE3YyIbTAaTOB M OTHICKAHUE TPAHUI] X TPUMEHUMOCTH;

- NCTIOJIb30BAHNUE 3a/IaHUM JUII CAMOCTOSATENIbHOW PAOOTHI ¢ M30BITOYHBIMU JAHHBIMU.

Kpome toro, B mporiecce 00ydeHus JIEKIUU TPOXOIAT KaK B TPaJAUIIMOHHON popme,
Tak U B (hOpMe JICKIINIT-KOHCYNIbTAIlUH, TJIe TEOPETUYECKUIN MaTepuall 3apaHee BhIIaeTCs
CTYIEHTaM JUIsl CAMOCTOSITEIbHOIO U3Y4YEHHUS, AJIs TOATOTOBKH BOIIPOCOB JIEKTOPY. Takum
00pa3om, JeKIHs POXOAUT MO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Hcnonp3ytoTcst Takxke HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHbBIE 00pa30BaTeIbHbIE TEX-
HOJIOTHH, TaKUe Kak JeKIUA-BU3yann3anus. B xoe 3Tol JIeKIMK n3J10KeHNe CoepKaHus
CONPOBOXKAAETCS MPE3EHTALUEN.

JlekumoHHBIN MaTepual 3aKperIsieTcsl B X0/1€ MPAKTUUECKUX WK J1ab0opaTOPHBIX
paboT, Ha KOTOPBIX BBIMOIHIIOTCS TPYIIOBbIE WIM UHIUBUAYAIbHbBIE 3aJaHUS IO
nporaeHHon Teme. [Ipu mpoBeeHnH TaKUX 3aHATUA UCIOJIB3YETCA METOI KOHTEKCTHOTO



00y4YeHHs, KOTOPbI  MO3BOJISET YCBOMTH MaTepHall IIyTeM BBISIBICHUS CBSI3EH MEXKIy
KOHKPETHBIM 3HAaHHEM U €r0 IPUMEHEHUEM.

B kauecTBe MHTEPAKTHUBHBIX METOAOB UCIIONIb3YyEeTCA yueOHas TUCKYCCHS,
npeAcTaBisitonas coboi 6eceny, B X0/1e KOTOPOH MPOUCXOAUT OOMEH B3TJIsaMU 110
KOHKpETHOM npobieme. JJaHHBIN METOJT MCIIONIB3YeTCsl IPU COOeCceJOBAHUSX T10
00CYXJIEHUIO UTOTOB BBIIIOJHEHHUS JTA0OPATOPHBIX paboT.

Tax >ke UCII0JIb3yeTCsl CEMUHAP-AUCKYCCHUs 110 3apaHee MOArOTOBIEHHBIM TEMaM.

CamocrosTenbHas padoTa CTyIEHTOB CTUMYJIUPYET CTYJCHTOB K CAMOCTOSITEIbHON
popabOTKe TEM B IPOIIECCE BHITIOIHEHUS KOHTPOIBHOM paboThl, B IIpoIiecce MOATOTOBKU K
nabopaTopHBIM padOTaM U UTOTOBOM aTTEeCTaIUH.

6 YueOHO-MeTOqUYECKOE 0O0ecTIeYeHHe CAMOCTOATEBbHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npusaoxeHuu 1.

7 OneHo4YHbIe CPeACTBA JJIsl IPOBEACHHUS IIPOMEKYTOYHOM aTTeCTaluu
[IpencraBieHbl B MPUIOKEHUUAX 2 U 3

8 YueOHo-MeTOAMUEeCKOEe M HH(pOpMALIMOHHOE 00ecTiedeHne U CUUIITHHBI

a) OcHoBHas JUTEpaTypa:

1. Tynymnos, C. A. Teopust 00pab0oTKH METAIIOB JaBieHueM : Kypce jaekiuit / C. A.
Tynynos, H. I'. lllemmryposa, O. H. Tynynos ; MI'TY, kadp. OM/I. - Maruutoropck, 2010. -
175 c. : un., rpad., cxemsl, Tabdm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=308.pdf&show=dcatalogues/1/1068341/308.pdf&view=true (mara obpaieHus:
25.09.2020). - MakpooOBeKT. - TeKCT : 3JeKTpOHHBIH. - FIMeeTcs IIeuaTHBIN aHaJIOT.

2. PymsnneB M.U. Teopus npokatku: yaeOHOe mocoOue [DeKTpoHHbIH pecype] /
M.U. Pymsuues, .M. Kunzus. - Marautoropck: M31-80 MarHUTOropck. roc. TeXH. yH-Ta
um. .. Hocosa, 2017. - 188 ¢. - URL:http://cloud.seven-
sky.net.ru/tom/m.rumyantsev/Teoriya_prokatki.pdf (mata oopamenus: 04.10.2019).

3. Pymsuues, M. 1. O6paboTka MeTa/IOB JaBI€HUEM U XapaKTEPUCTUKU KauecTBa
npoaykiuu : yaueoHoe nocodbue / M. U. Pymsnues, H. M. Jlokotynuna, A. b. Mosep ;
MI'TYVY. - Marautoropck : MI'TY, 2013. - 1 snektpoH. ont. auck (CD-ROM). - 3ari. ¢
tuTyn. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true (1ata obparieHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoH-HbIi. - CBeieHns TocTyHbI Takxke Ha CD-
ROM.

0) /lomoJiHUTEeIbHAA JIUTEpaTypa:

1. Jlokorynuna, H. M. OCHOBBI TEOpHH U TEXHOJIOTHH MPOLIECCOB 00PabOTKU
MeTaJIoB JlaBiaeHueM : yueoHoe rnocobue / H. M. Jlokorynuna ; MI'TY. - MarauToropck :
MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - 3aru. ¢ Tutyan. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=true (mata obpareHus:
25.09.2020). - MakpooOBeKT. - TekcT : ameKTpoH-HbIi. - CBeieHns TocTyIHbI Takxke Ha CD-
ROM.

2. Hoporo6un, B. I'. Teopernueckre 0CHOBBI 00pabOTKH METAIIJIOB IABJICHUEM :
yaebnoe ocodue / B. I'. Jloporobun, A. I'. Kopuynos, K. I'. [ITuBoBaposa ; MI'TV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTy1. 5KpaHa.
- URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true (mata obpareHus:
25.09.2020). - MakpooOBeKT. - TeKcT : 37eKTpoH-HbIi. - CBeieHus J0CTyHbI Takke Ha CD-
ROM.



3.Konukos, A. I1. Teopust 00pabOTKH MeTaIOB JaBieHueM : yueOnuk / A. I1.
Komukos, b. A. Pomannes. — Mocksa : MUCHUC, 2015. — 451 ¢. — ISBN 978-5-87623-
887-0. — Texkct : anexkrponHslii // JIansb : anekTpoHHO-OMOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/116979 (nata obparmienus: 02.11.2020). — Pexxum goctymna: s
aBTO-pHU3. I10JIb30BATEIICH.

4. lllemmypona, H. I'. O0paboTka MeTasioB gaBieHueM (00muid Kype) : yueOHoe
nocobue / H. I'. lemmryposa, . O. ITycroBoiitoB ; MI'TVY. - Maruutoropck, 2013. - 142 c.
: WL, cxembl, Tabu1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true (naTa oOpareHus:
25.09.2020). - MakpooObekT. - Tekcr : anekrponnbiid. - ISBN 978-5-9967-0381-4. -

NMmeeTcsa nmeyaTHBIN aHalor.

B) MeToanueckne yKazaHus:

1. Pymsanes, M. U. Pacuet u aHanu3 napaMeTpoB MPOKATKH : yueOHOe mocodue [ st
By30B] / M. 1. Pymsnues ; Maruuroropckuii roc. rexunyeckuit yu-T um. I'. M. Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1650-0.
- 3arn. ¢ Tutyn. akpana. - URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4026.pdf&show=dcatalogues/1/1532655/4026.pdf&view=true (mara obpaieHus:
25.09.2020). - MakpooObeKT. - TeKcT : a5eKTpoHHbIN. - CBeeHHs 0CTYMHBI Takke Ha CD-
ROM.

2. Jlokorynuna, H. M. Teopust 00pabOTKH METaUIOB JaBlICHUEM : mpakTukyMm / H. M.
JloxoTtyHuHa ; Marauroropckuii roc. rexuudeckuid yH-T uMm. I'. M. Hocoga. -

Maruurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4022.pdf&show=dcatalogues/1/1532670/4022.pdf&view=true (1ara obpaieHus:
25.09.2020). - MakpooOBeKT. - TekcT : anekTpoHHbId. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

3. lllemmyposa, H. I'. Knaccudukarus kak METOJT MOMCKA TEXHUYECKOTO PEIICHHUS.
Pacuer naBnenust Mmetamia Ha UHCTpYMEHT B mporeccax OMJ] : yauebnoe mocodue / H. T'.
[emmryposa, C. A. JleBannosckuii, M. M. Jlordppaxmanosa ; MI'TY. - MarauToropcx :
MI'TYVY, 2013. - 1 anektpoH. onrt. auck. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=true (mata obpaieHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Pymsnues, M. U. VccnenoBanue u aHaiu3 NpoJoJbHOM MPOKATKY : MPAKTUKYM
[t By30B] / M. U. Pymsanues, A. H. 3aBanuuius ; MarHUTOropckuii roc. TEXHUUECKUHA YH-T
um. I'. K. Hocoga. - Marauroropck : MI'TY um. I'. U1. Hocoga, 2020. - 1 CD-ROM. - 3ar. ¢
Ty 9kpana. - URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4190.pdf&show=dcatalogues/1/1535684/4190.pdf&view=true (mata obpareHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

5. PymsnueB M.U. UccrienoBanne OCHOBHBIX 3aKOHOMEPHOCTEN MPOIOTBHON
MIPOKATKH: JJaOOPaTOPHBIN MPAaKTUKYM [DnekTpoHHBIH pecypc]| / M.U. PymsHues. -
Marnutoropck: U3a-so Marautoropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2016. -52 c. -
URL.: http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya_Prokatki.pdf
(mara obpamenus: 04.10.2019).

6. lllemmryposa H.I'., Yukumes /[.H. Mcnonb3oBaHnEe MHKEHEPHOTO METO/A pacyeTa
KOHTaKTHBIX HampsbKeHUi npu ocagke: Metoaud. yka3. — Marauroropek: 'OY BI1O
MI'TY, 2008. — 36 c.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

MS Office 2007 | 135 o1 17.09.2007 Geccpouro
Professional
7Zip cB00OIHO pacnpocTpansemoe [10 6eccpodHo
STATISTICA 8.6 |K-139-08 ot 22.12.2008 OeccpouHo
DJIEKTPOHHBIE
TUTAKATHI IO KypCy
"MatuHel 1
TEXHOJIOTHS K-227-12 oT 11.09.2012 OeccpovyHO
00paboTKu
MaTepHaJIOB
naBjeHueM"
Ab_a qus Student cB0OOIHO pactpoctpansiemoe [10 0eccpovHO
Edition
QForm J11-681-19 or 12.07.2019 OeccpovHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 OeccpovyHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Haspanwne Kypca

Cchuika

DnexTpoHHbIe pecypcbl oubnanoreku MI'TY um. ..
Hocosa

https://host.megaprolib.net/M
P0109/Web

Poccuiickas ['ocynapcreennas 6ubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers
/catalogues/

denepanbHOE roCy1apCTBEHHOE OI0KETHOE
yupexaenue «denepanbHblii HHCTUTYT
MIPOMBIIIIJIEHHONW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Hamuonansnas I/IHCI)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaH
cucremMa — Poccuiickuii HHIEKC HAay4YHOT'O HUTUPOBAHUA
(PMHIL)

URL:
https://elibrary.ru/project_risc.
asp

DrexkTpoHHas 0a3a nmepuoIuUecKux n3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/




9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTUINHBI BKIIOYALT:

1. YuebHas ayauropust sl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KalMMHU JJIs1 IPEACTaBICHUS y4eOHOU
nHpopManuy O60JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPECTBA XpPAaHEHHUS, TIEpelaun U
npeJcTaBIeHus yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIIBIO.

2. YuebHast ayquTOpUs JAJIs IPOBEICHUS J1a00paTOpHBIX 3aHsATHI «JlabopaTopus
OM/I » ocHarieHa J1abopaTOpHBIM 000PYIOBAHHEM:

- IpoKaTHbIN cTaH «{YO»;

- IPECCHI TUPABINYECKUE;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

3. YueOHast ayauTopusi Aj1sl IPOBEACHUS IPAKTUUECKUX 3aHATUH OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YyUEHUS, CITY KALIUMHU JUI IPECTaBICHUS yueOHOM
uHpOpMaIMK OOIBIION ayTUTOPUH: MYJIbTUMEIUIHBIMU CPEJICTBA XPAHEHHUS, TIEPEIadn U
NpeACTaBICHHs y4eOHOH HH(POPMAIHH;

- CTIIeIUAIM3UPOBAHHOI MeOeIbIO.

4. YueOHast ayJUTOPHSI ISl BHITIOJIHEHHUS KyPCOBBIX ITPOEKTOB (PaboT) OCHAIIEHA:

- KOMIIBIOTepHOI TexHuKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«/HTEpHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CpeLy
YHUBEPCHUTETA;

- CIIeIUATM3UPOBAHHOI MeOeIbIO.

5. YueOnast ayauTopus st TPYNIIOBBIX U MHIUBHIYAJIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOYHOHN aTTeCTalluy OCHAIIICHA:

- KOMIIBIOTEpHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«/HTEpHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEPCHUTETA;

- CHeNMaIU3UPOBAHHON MeOebIo.

6. Ilomerienue /1 caMOCTOSATENIbHOM pabOThI OCHALIEHO:

- KOMIIBIOTepHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K ceTu
«VIHTEepHET» U € IOCTYIOM B 3JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCHUTETA;

- CHeNMaIM3UPOBAHHON MeOebIo.

7. IlomernieHue Al XpaHEHUS! U TPO(UITAKTUYECKOTO 00CTy)KUBaHHS y4eOHOTO
000pyZI0BaHUS OCHAILEHO:

- CTIeUaTM3UPOBAHHOI MEORIBIO: CTeIIaKaMu JIJIsl XpaHEeHUs yueOHOTO
000pynOBaHUS;

-MHCTPYMEHTaMH JIJIsl PEMOHTa y4eOHOT0 000pyI0BaHuUS;

- mKadamMu 17151 XpaHeHUs] y4eOHO-METOIMYECKON TOKYMEHTAIIMU H MaTEePUAJIOB.



Ipuioxenne 1

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOTHI OB YUAIOIINUXCS

AynutopHas caMOCTOsITelIbHas paboTa CTYIEHTOB Ha MPAKTHUECKUX U J1a0OpaTOPHBIX
3aHSITHSIX OCYIIECTBIISICTCS 0] KOHTPOJIEM IIPETIOIaBaTeIsl B BUAC PEUICHHS 3a/1a4 U 00CYKIeHUS
pe3yJIbTaTOB, MOJIYYEHHBIX B MOATPYIIaxX MPH BBHIIOJHEHUH J1aOOPaTOPHBIX padoT.

Bneaynuropnas camoctosTesibHast paboTa CTYAEHTOB OCYIIECTBIISIETCS B BUE MOJTOTOBKHI
K JIaDOpaTOpHBIM W MPAKTUYECKUM 3aHATHUAM, IIOATOTOBKE K CEMHUHAPY-IUCKYCCHUH,
KOHCIEKTUPOBaHHUS € MPOpabOTKOM JIEKIIMOHHOTO MaTepHualia, BBIIOJHEHHUS WHAWBHUIYaTbHBIX
3a/IaHUI C KOHCYJIbTAIlMSMU MPENOAaBaTesl.

Ilepeyennb 1ad0paTOPHBLIX PAdOT MO JUCHHUIIUHE

1. WucTpyKTax 1o TexHuke Oe3omacHocTH B jadoparopun OMJ] ¢ yaerom
0COOEHHOCTEH Hccile0BaHus IPOLECCOB IIPOKATKH, BOJIOUYEHUS U IIPECCOBAHUS.

2. JlaGoparopnast pabora «McciemoBaHue 3axBara MeTajUla BaJIKAMH, ONEPCIKEHUS H
YIIUPEHUs NPH MPOKaTKe:». BplmonHseTcs Ay yrayOneHuss U 3aKkperuieHusl 3HaHUi,
INPAaKTUYECKMX  HaBBIKOB, a TaKXKe OBJQJAECHUS METOAMKOM U  TEXHHUKOH
HKCIEPUMEHTAIBHOTO HU3YyYEHUs OPOAOJABHOW TMPOKATKU Kak pPa3sHOBUIHOCTU
TEXHOJIOTHYECKUX IPOLIECCOB 00pabOTKN MeTaJIJIOB JaBieHueM. Llens nccienoBanus -
IKCIIEPUMEHTAJIbHOE H3Y4YEHHE 3aKOHOMEPHOCTEH 3axBaTa U YCTaHOBUBIIETOCS
npolecca MpoIoJIbHON IMPOKAaTKU, a TAKKE CPAaBHEHUE PE3Y/IbTATOB SKCIIEPUMEHTOB C
U3BECTHBIMU TEOPETHUYECKUMHM IOJIOKEHUsIMU Teopun npokaTku. [lo pesynabratam
KOMIIUIEKCHOTO JKCIIEPHUMEHTa, KOTOPBI MPOHM3BOIUTCA B y4eOHOH nabopartopuu
OM/]  Ha 5aGOpaTOpHOM IPOKATHOM CTaHE, OCHAILLEHHOM amlmapaTtypou s
U3MEPEHUs YCUIIUS MPOKATKH, BBIITOJIHSAIOTCS:

- aHaJu3 ycJoBHil 3axBara (K03 uiueHTa TpeHusl) Ha NpeesibHOe 00XKaTue MeTallia;

- pacyeT W aHaIM3 MMapaMeTpoB ovara JedopMalny,

- HU3y4YCHHE ONEPEKEHUS,

- HU3y4YCHHE YIIUPEHUS
Teopernueckuii MaTepuall, METOMKA BBITTOJIHEHUS U TPeOOBaHUS K MPEICTABICHUIO PE3yIbTaTOB
paboThI IPUBEIEHBI B TOCOOUU:
Pymsnues, M. M. MccnenoBanue v aHaiu3 NpOAOJIbHON IPOKATKH : IPAKTUKYM
[ans1 By30B] / M. U. Pymsnues, A. H. 3aBanuuus ; MarHUTOrOpCKHiA roc. TEXHUYECKUN YH-T
um. I'. . Hocoga. - Marauroropck : MI'TY um. I'. Y. Hocoga, 2020. - 1 CD-ROM. - 3ar. ¢
TUTYI. 5KpaHa. - URL : https://magtu.informsystema.ru/uploader/fileUpload?name=4190.
pdf&show=dcatalogues/1/1535684/4190.pdf&view=true

TeMaTuKa NPAKTHYECKHUX 3AHATHH 110 JUCHHUILIHHE

1. Pacuer mapameTpoB ouara gegopMmaiiu npu JUCTOBOW U COPTOBOM MPOKATKE.

2. Pacuer xo3ddunmeHTa TpeHUs U OLIEHKAa YCIOBUM 3axBara NpH JUCTOBOW M COPTOBOM
IIPOKATKe.

3. Pacdyer BBITSDKKM MOJIOCHI TPU 3aJlaHHOM pPEXUME MPOIECCOB JHMCTOBOM M COPTOBOM
IIPOKATKH

4. OrmpeneneHnue CKOPOCTH BAJIKOB JJIsi 0OECledeHUs: 3aJaHHOW CKOPOCTH IMOJIOCHI MpU

JIMCTOBOM M COPTOBOM ITPOKATKE.

Pacuer u onieHUBaHHE SHEPTOCUIIOBBIX IIAPAMETPOB ropsAYed IPOKATKH JIUCTOB.

6. Pacder u orleHMBaHNE YHEPTOCHUIIOBBIX TAPAMETPOB IPU COPTOBOM MPOKATKE B IBYXBAJTKOBOM

Kanuope

Pacuer u onleHMBaHNE YHEPrOCUWIOBBIX TAPAMETPOB XOJOJHON ITPOKATKH ITOJIOC.

Pacuer u onicHUBaHHE SHEPTOCUIIOBBIX IIAPAMETPOB BOJIOYEHUS

9. Pacuer u olleHHBaHUE SHEPIOCHIIOBBIX [TAPAMETPOB NIPECCOBAHUS

o

o N


https://magtu.informsystema.ru/uploader/fileUpload?name=4190.pdf&show=dcatalogues/1/1535684/4190.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4190.pdf&show=dcatalogues/1/1535684/4190.pdf&view=true
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o

10.
11.
12.
13.

Tembl 3a1aHUi 1)1 KOHTPOJBLHBIX PadoT

Jnst ciryyast ropsiuedt IpOKaTKY JIMCTa CPaBHUTH IapaMeTpsl oyara aedopmanuu

C ydeToM U 0e3 y4yeTa BBICOTHOHM YTSDKKH 33 JHETO KOHIIA.

Omnpeanenuts napameTpsl oyara aedopMaiiy pyu X0I0AHON TPOKATKe MOJIOC.
Omnpenenuts napameTpsl oyara aedopMaliy Mpu IPOKaTKe B KaTuope

PaccuuTath 1 IpoBEpUTH YCIOBUS 3aXBaTa IIPU ropsyel POKaTKe JIMCTa

Paccunrarh cKOpOCTh IOJIOCHI M TPEOYEMYIO0 CKOPOCTh BajIka IIPU ropsdyeil NpokKaTKe
aucra

PaccuuTath pa3mepsl 1 XapakTepUCTHKU (POPMOU3MEHEHHS TIPU TOPSAUYEH MPOKATKE JTUCTA.
[TocTpouTh peosoruueckoe ypaBHeHHE sl CTIM 3alaHHON MapKH B YCIIOBUSX ropsiueit
npokarku. Mcnonws3yss TIOCTpOGHHOE  PEOJIOTMUECKOE  ypaBHEHHUE, OINPEACIIUTh
HanpsHKeHUEe TEeKY4eCTH CTaI IPU 33JaHHBIX YCIOBUSIX IOpsiueil MpoKaTku

[TocTpouts peosiornueckoe ypaBHEHUE I CTAIHU 33 JaHHON MapKH B YCJIOBUSAX XOJIOAHON
IpoKaTKu. Vcronp3yst TMOCTPOEHHOE PEOJIOTMYECKOE  ypaBHEHHUE,  OIpPEIesUTh
HaIpsDKEHUE TEKYYECTH CTajIM MPU 33JaHHbIX YCIOBUAX XOJIOJAHOM MPOKATKU
PaccuuTath ycunue, MOMEHT U MOLIHOCTb IOpsiueil MPOKATKHU JIUCTA.

PaccuuTarp ycuime, MOMEHT U MOIIHOCTb ITPH MPOKATKE B IBYXBAJIKOBBIX KaJIHOpax.
PaccuuTath ycunue, MOMEHT U MOIIIHOCTb XOJIOJHOM MTPOKATKHU MOJIOCHI.

Paccuurarpe ycunue v O€HUTh BO3MOXHOCTh OCYIIIECTBICHHUS BOJIOUEHUSI.

PaccuuTath ycuine U OEHUTh BO3MOXHOCTb OCYIIIECTBIICHUS IPECCOBAHMS



IIpunoxenne 2

OHEHOYHBIE CPEACTBA JJI51 HPOBEJAEHUSI
INPOMEXYTOYHOU ATTECTALIUA

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIT
PYITYP IInanupyemslie
AJIEMEHT OueHouHbIE cpeACTBa
pe3yabTaThl 00yUYeHus
KOMITETEHIIH
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY JJI PELICHUS MHKEHEPHBIX 33124

IIK-3 roTOBHOCTBIO HCITOJIB30BaTh (1)I/I3I/IKO-MaTeMaTI/I‘leCKI/II‘/‘I armapar il peICHuA 3a/1a4,
BO3HHMKAIOIMUX B XO0AC HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH

OIlIK-4.1

[1K-3.1

OIIK-4.2

I1K-3.2

3HaeT OCHOBHBIC
3aKOHOMEPHOCTH U
SIBJICHUS B OYare
nedopmaruu B
nporeccax OM/I;
OCHOBHBIE
XapaKTePUCTHKU
UHCTpYMEHTA ISt
peann3aIiy mporeccoB
OM/I.

3HaeT MeTo/Ibl pacuera
HaMpPsKEHHO-
nehOpMHUPOBAHHOTO
COCTOSTHUS,
KHHEMAaTUYICCKUX U
CHJIOBBIX
XapaKTePUCTHK
nporueccoB OM/JI.
VYmeet -BbIOMpaATh
napameTpsl
WHCTPYMEHTA ISt
peanu3aiuu 3aJJaHHOTO
npouecca OM/I;
-aHaITU3UPOBATh
TEXHOJIOTHYECKHE
npoueccsl OM/] ¢
IEJTBIO TTONCKA
ONITUMAJHLHBIX
mapaMeTpoB Iporecca u
BBIOOpA HAWITYYIIIETO
00opyIOBaHUS.

YMeeT coCTaBIATh
MaTeMaTHIeCKOe
OTHMCaHue AJIS pacueTa
nedhopmarui,
CKOpOCTEH
nedhopmarui,

Hepeqeﬂb TECOPETUICCKUX BOIIPOCOB K IK3aMECHY

w

©

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.

21.

B YCTHOI1 (popme

l'eomerpuueckuit  ouar npedopmauuu  Mpu
MPOKATKE U €T0 MapaMeTPhI.
l'eomerpus ouara pgedopManuu C  y4eTOM

CIINTFOIIIMBAaHM BAJIKOB.

HJ'IOIJ.[B.I[L KOHTaKTHOM IOBCPXHOCTHU.

Pacuer OIICPCIKCHUA U €0 USMCHCHUC B CBA3HU C
YCJIOBUSMHU ITPOKATKH.

Teopernueckoe  ompeneneHue  CBOOOAHOIO
YIIUPEHHUS.
[lonsatne 00 OSHEPrOCWIOBBIX  IapaMeTpax
MIPOKATKHU

Yennue TpPOKaTKM W CpeHee KOHTAKTHOE
JIaBJICHHUE.

Pacuer cpenHero KOHTaKTHOIO JTaBJICHUS.
Pacyer MomeHTa IpOKaTKH.

dakTHYECKHl ouar, BHEKOHTAKTHas Aepopmarius
U )KECTKHE KOHIIBI.

®da3pl NPOKATKH.

[IpuHynuTENbHBIN 3aXBart.

Koaddunrenra Tpenus npu npokaTke U METOIbI
€ro OIpPEIEIICHUs.

Bnusinue daxktopoB npokaTku Ha Ko3(hGUIUEHT
TPEHMUS.

duznyeckas CylHOCTb HEUTPAIBHOIO yria
HanpsoxenHno-negopmMupoBanHoe COCTOSIHHE
MeTaJula IpU MPOKATKE.

Bunel u cocraBistonme yumpeHus.

Bnusinue ¢pakTopoB MpOKaTKHU Ha yIIUPEHUE.
KoHTakTHbIE HampsoKeHUS W OCOOEHHOCTH HX
pacrpeneneHns BA0Ib AyT'M 3aXBara.

BnusHue ycnoBHil NpPOKAaTKM Ha KOHTaKTHOE
JIaBJICHUE

HampsokéHHoe  cocTosiHME — AeOpMaIlMOHHOM
30HBI IIPH BOJIOYEHUHU B MOHOJINTHOM BOJIOKE.




CTpyKTypHBII

[Inanupyemble
3JIEMEHT OueHoYHbBIE CpEACTBA
pe3yabTaThl 00yUYeHUs

KOMIIETECHIINU
HaIpsHKEHUH, 22. OcHoBHas ¢GopMyia HampsOKEHHUsT BOJOYCHHUS B
KHHEMaTHYECKHUX MOHOJIMTHOU BOJIOKE
XapaKTEPUCTUK 23. HampspkeHHOE COCTOSIHHME 30HBI JedopMalvi B
JIBH)KEHUS METalia v POJIMKOBO BOJIOKE
WHCTPYMEHTA, CWIOBBIX | 24. OcHOBHas (opMyJia HANpsKCHHS] BOJIOYCHHUS B
MapaMeTpoB JJis POJIMKOBO BOJIOKE.
pa3nu4YHEIX mporeccoB | 25. HampspkeHHOE COCTOsSHUE 30HBI e opMariuu
OM/I; ouieHUBaTH MpY MPSIMOM ITPECCOBAHUH.
IIPaBUWJIbHOCTb 26. OcHoBHas GopmyIia yCuiIHs MPEeCcCOBAHUS
HUCIOJIBb30BAHUA I[IpumepHbIe NpaKTHYECKHE 3aaHUSA
TUITIOTE3, I[OHyIIICHI/Iﬁ IJIS1 DK3aMeHa:
MPU COCTaBJICHUU
MAaTeMaTHYeCKOTO 1. 3anumure 1 060CHYHTE YCIOBHE €CTECTBEHHOTO
ONHCAHMS; Ha4dyaJIbHOIo 3axBara.
PACCUNTHIBATE 2. 3anumute U 0OOCHYHTE YCJIOBHE 3axBara IpH
I[eq)OpMaI_II/II/I u YCTaHOBUBIICMCS IIPOIICCCE.
HANPSHKEHHS, IPOrHO3 | 3. 3alMIIUTE ¥ 00OCHYHTE COOTHOLICHHE CKOPOCTEH
paspyuieHus B MCTAJUIa W BAJIKOB B PAa3JIMYHBIX 30HAX oOdYara
nporeccax 00paboTku aepopmanuu.
METAJIOB JABJICHUEM, 4, BBIBCIH/ITC I[I/I(b(l)epeHLII/IaHI)HOC YpaBHCHHEC
CHJTBI, paboOTy 1 HOPMaJIbHBIX KOHTaKTHBIX HANPSKCHUH.
MOIIIHOCThH 5. BOCHpOI/I?:BeI[I/ITe PCIICHUC YPABHCHUA KapMaHa
IUIACTUYECKOU AN HennKoBbIM
neopMaIyy ¢ 6. OrieHuTh BO3MOKHOCTD 3aXBaTa MeTajlia
npuMeHerreM DBM. BaJIKAMH TPH 33JaHHBIX YCIOBHUSAX.

OIK-4.3 Brageer MeTogaMu 7. OueHUuTh YCTOMYMBOCTD TpoIiecca MPOKATKU MpH
aHaIM3a 3a/IaHHBIX YCJIOBUSX.
TEXHOJIOTHYECKHUX 8. OHGHI/ITI) PECAIM3YyEMOCTE MMPOLECCA BOJIOUYCHUS
IPOTECCOB U UX 3anaHus HA peleHMe 32/1a4
BJIMSIHHA Ha Ka4ECTBO 13 npodecCHOHATBHOM 00/1aCTH:
MOJTy4aeMBbIX U3/ICIUH;
yMeHHeM 1. Ompenenuth mapameTpsl ouara aehopMauu npu
aHAIIM3HPOBATh 3a/IaHHBIX YCJIOBUSX MPOKATKH.
TeXHOJIOrHYEeCKHe 2. OmnpenenuTs KO3((GUIMEHT BBITSKKU MTPH
PERUMBL 3a/TaHHBIX YCJIOBUSAX MPOKATKH.
BJ'IE[,Z[CCT HaBBIKAMHU 3. OHpCIICJ'II/ITB CKOPOCTH BAJIKOB, KOTOpas

I1K-3.3 CaAMOCTOSTEILHO obecreuuT TpeOyeMyro CKOPOCTh TOJIOCHI PH
IpHOGpPETATH, 3a/IaHHBIX YCIIOBUSI.

4. OnpenenauTb CKOPOCTh MOJO0CHI P 3aJaHHON

yYCBauBaTb U MIPUMCHATH
3HAHUA JJId aHaJIn3a U
O00BSICHEHUS
3aKOHOMEPHOCTEMN
nepopMupoBaHUs
METaljia, KHHEMAaTUuKN
JIBMDKEHUS MeTaJljla U
WHCTPYMEHTA,
BO3HUKHOBCHHUSA U
pacrpeneneHus
HArpy30K B oyare

CKOPOCTU BAJIKOB.

. OnpenenuTts ycuire 1 MOMEHT ropsiueil MpOKaTKH

JIMCTA U OLEHUTHh BO3MOXKHOCTH OCYIIECTBIICHUS
nporecca.

. OHpe,Z[CJ'II/ITB YCHUIIMEC U MOMCHT XOJIOAHOM

IMPOKATKH IMOJIOCBI U OIICHUTh BO3MOXHOCTH
OCYHICCTBJICHUS MIPOLICCCA.

. Onpenenurs yCHINE 1 MOMEHT COPTOBOM

IMPOKATKU U OICHUTH BO3BMOKHOCTDH
OCYIIIECTBIICHUS TIpoIiecca.




CTpyKTypHBII

[Inanupyemble
3JIEMEHT OrneHOYHBIE CPENICTBA
pe3ynbTaThl 00y4eHUs
KOMIIETEHIINH
nedopMmanuu B 8. OmpenenuTh ycuiine ¥ MOITHOCTh  BOJIOUCHUS
Pa3IMYHBIX Mpoleccax IIPOBOJIOKU U OLIEHUTh BO3MOXKHOCTh
OMU. OCYILIECTBIICHHUS TTPOIECCa.

9. Onpenenuth ycuaue aedopMaluu npu
IPECCOBAHUU MPO(UIIST U OLIEHUTH BOZMOXKHOCTh
OCYIIECTBIICHUS ITpolLecca.

10. OmpenenuTs BO3MOKHOCTD TOPSTUEH MPOKATKU

JMCTA TPU U3BECTHBIX TEXHUYECKHUX
XapaKTepUCTHKaX paboyell KJIeTH U MPUBOJIA.
11. OmnpenenuTh BO3MOXKHOCTb IPOKATKU COPTOBOTO
IpOQUIIS IPU U3BECTHBIX TEXHUYECKUX
XapaKTEePUCTHKAX paboyell KIETH U MPUBO/A.
12. OmnpenenuTh BO3MOXKXHOCTb XOJIOJAHOM MPOKATKU
MIOJIOCHI TIPH U3BECTHBIX TEXHUUECKUX
XapaKTepUCTHKAaX pabovel KIeTH U MPUBOJIA.
13. OmnpenenuTs BO3MOKHOCTD BOJIOUEHHSI TPOGUIIS
MIPH U3BECTHBIX TEXHUYECKUX XaPaKTEPUCTHKAX
BOJIOYMJIBHOTO CTaHA
14. OnpenenuTh BO3MOXKHOCTD IIPECCOBAHUSA
npOQUIIS IPU U3BECTHBIX TEXHUYECKUX
XapaKTepUCTHUKaX Mpecca

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, MMOKA3aTEJIU H KPUTECPHUHA
OIICHUBAHUA:

[Tpu moaroTOBKE K 9K3aMEeHYy HEOOX0IUMO 03HakoMuTcs ¢ [Iporpammoii kypca.

CryneHtaM mpefocTaBisieTcsl MporpaMMma HU3Y4YeHHs JUCHUIUIMHBL C  YKa3aHHEM
VCTOYHUKOB, IJI€ MOXKHO HAaTH OCHOBHOM MaTepuall M0 JaHHOU TeMeE.

Pabota cTyaeHTOB COCTOUT B IPOPabOTKE 0030PHOTO JICKIIMOHHOTO MaTepuaia, B U3y4eHUH
1o yyeOHUKaM IPOrpaMMHOTO MaTepualla 1 peKOMEHI0BaHHBIX MTPEIo1aBaTeNeM JIUTepaTypHbIX
VCTOYHUKOB, BBIIIOJHEHUH pacueTHBIX paboT, B pEIHICHUHM aHAJOTWYHBIX 3a/ad MO JaHHON
TEMaTHKE, O3HAKOMJICHHU C METOJMYECKMMH MaTepHajlaMu IO JAAaHHON Teme. Meroauueckue
MaTepuaibl HaxonaTcs Ha kadeape TOM (ayn. 2/9). Web-opueHTHpOBaHHBIE METOAMYECKUE
MaTepHualbl pasMelleHsl Ha caiite MI'TVY.

W3ydeHrne peKOMEHIOBaHHON JOIMOJHUTENIBHON TUTEpaTyphl LiegecooOpa3Hee HaunHaATh C
o0mux (yHIaMEHTAIbHBIX padoT, a 3aTeM MEePEeXOUTh K YaCTHBIM paboTaM, CTaThsIM; B Cllydae
aHaJIM3a HOBEUIINX Pa3pabOTOK U TEXHOJIIOTUN € KYpPHAJIbHBIX CTaTei.

[Touckn HYXHOM nMTEpaTypsl HYXHO HAuMHaTh C MpPOCcMOTpa OMOIMOTEYHBIX
CUCTEMAaTUYECKUX KaTaJloroB, pedepaTuBHbBIX KypHanoB. O MOMENIEHHBIX B KypHAlIaX CTAaThsIX
MOJKHO Y3HaTb M3 BBIXOASIIEH €XKEHEAECNbHO «Jleromucu JKypHalbHBIX CTaTei», W3
Ooubmuorpadguueckux ykasaTeneil HOBOHM JIMTEPATypbl. YKa3zaHUS Ha UMEIOLIYIOCS TUTEPATypy Mo
KOHKPETHBIM BOIIPOCAaM MO>KHO HAalTH B CHOCKAaX MOHOTpaduii, cTaTtei, yueOHUKOB.

DK3aMeH 10 JaHHOW JUCIUIUIMHE TIPOBOAUTCS B YCTHOU ¢opme wimm B Qopme
KOMIIBIOTEPHOI'0 TECTUPOBAHUS uepe3 00pa30BaTeIbHbIN MOPTal.

B ycTHOii (opme 3K3aMeH MPOBOIUTCS MO SK3aMEHAIMOHHBIM OWieTaM, KaKIbId U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJTHO IPAKTUYECKOE 3aIaHUE.



Ioka3zaTesu M KpUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOM dopme:

— Ha OIEHKY «OTJHYHO» (5 OamnoB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKOoe M TIyOOKOe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHIMONHAET MPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUAX MOBBIIICHHOMN CII0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaromIMiics JAEMOHCTPUPYET CPEIHHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHbBI, HO JIOIMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYTHEHHS IPU aHATUTUYECKUX OTEpaIHsIX, IIEPEHOCE
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIHA
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUNA JAOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyYaroIIMHCs
UCIBITBIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HAHUSMU U YMEHUSMHU MPU HX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLEHKY «HEeY/J0BJIeTBOPUTEIbLHO» (2 Oamia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, JI0MyCKaeT CyleCTBEHHbIEC OIUOKH, HE MOXKET IOKa3aTh
MHTEJJICKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6art) — oOyJaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCTIPOM3BENCHUS U 00BSICHEHUSI HH(OpMAINH, HE MOKET ITOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

MI0KAa3aTh MHTEJUIEKTYyalbHbI€ HABbIKU PELICHUSI IOCTABJICHHOM 3a1a4u.

IIpu 3x3aMeHe B (popMe KOMIBIOTEPHOI0 TECTUPOBAHMSA TECT BKJI04YaeT 20 BOIIPOCOB,
KOTOpPBIE M3BJICKAIOTCS CIy4ailHON BBIOOPKOW M3 TepedHs, ykazaHHOro B llpmnoxenuun 3, u
npogomkaercs He 6onee 60 Munyt. [loka3zaTeu U KpUTepUu OlleHUBAHKS dK3aMeHa B popme
KOMIIbIOTEPHOI0 TECTUPOBAHHUS:

- «yJOBJIETBOPUTEIHLHOY, €CIIM 00yJaronuiics Habpai ot 65 1o 79 6amios;

- «XOpoIoY, ecnu oOyvarontuiics Hadpai ot 80 10 94 6aoB;

- KOTJINYHOY, ecIM oOydaroluiics Habpan 95 u 6onee OanoB.
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HNPUWIOXKEHHUE 3

BOITPOCBI
JJISl AMCTAHIMOHHOM cAa4M 3K3aMeHa B opMe KOMIIBIOTEPHOI0 TECTUPOBAHUS
no qucuuminae «Teopus 00pa6oTkn MeTasiioB 1aBaeHueM (Yacteb 2)»

Urto Ttakoe npokara?

VYkaxure cxeMy, KOTopasi COOTBETCTBYET IIPOJI0JIbHOM MPOKATKE

VYkaxute cxemy, KOTopasi COOTBETCTBYET IIONIEPEYHO-BUHTOBON IIPOKATKE
VYkaxure cxeMy, KOTOpasi CXeMa COOTBETCTBYET IONEPEYHON IIPOKATKe
OxapakTepu3yiTe CBOOOIHYIO IPOKATKY

Oxapaktepu3yiite HeCBOOOIHYIO TPOKATKY

VYkaxute 0COOEHHOCTU ropsiueit mpokaTku (MOKHO yKa3aTh HECKOJIBKO OTBETOB)
VYkaxuTe 0COOEHHOCTH XOJIO0JHOM MPOKATKH (MOXKHO YKa3aTh HECKOJIBKO OTBETOB)
VYKa)kuTe OTIMYUTENBHYI0 0OCOOEHHOCTh HEMPEPBIBHOM MPOKATKU

VYcnoBue 6e3aBapuiiHOCTH HEMPEPHIBHON IPOKATKH

VYciioBue MPOKaTKH C MOJOPOM B Mape KiieTei

C kaxoif LeIbI0 IPU IPOKATKE MPUMEHSIOT IIPUEM «BEPXHEE JaBICHUE)?

C kaxoi LiebIo IIPU IPOKATKE IPUMEHSIOT IIPUEM «HUKHEE 1aBICHUE)?
Kakum 00pa3oM ocyIIecTBISAIOT IIPU MIPOKATKE MPUEM  «BEPXHEE JaBICHUE»?
Kakum 06pa3oM oCylIeCTBISAIOT PH IPOKATKE «HUKHEE J1aBICHUE»?

UYro nmpexacraBiseT co00il HATSHKECHNE TTOJIOCHI?

K mepennemMy KOHILy IOJIOCHL, KOTOPas HMEET Ipeaen Tekydectu G g (Mlla) u mnomans

IIOIIEPEYHOI0 CEYEHUs F (MM?), TIPHJIOKEHO YCHIHE HATSKEHHS Q; (xH).
Onpenenuts BETUYUHY CPEIHETO YACIBHOTO HATSYKEHUS.
K nmepenneMy KOHILy MOJIOCHI, KOTOpask UMEET Npeen Tekydectd G g (MIla) u nnomans

MOMEePeYHOro  cedeHmst by (MM?), TPUIOKEHO YCHIHE HATSKEHHUS Q; (xH).

OnpenenuTh BETUYUHY YPOBHS HATSXKEHUS

Ykaxute GopMyIy s BEIUMCICHUS JUTMHBI o4ara aedopMaIiiu

Kak uzmensercs qiunHa ogara qedopMaiini Mpu 0JHOM U TOM K€ 00KaTHH C YBEITMUEHUEM
JuameTpa Bajka ?

Kak u3mensieTcs ninuHa ovara nedopMaiuy mpu OJHOM U TOM K€ JUaMeTpe Bajka

C yBEJIMYECHHEM 00XKaTHs ?

Ykaxkute popMyny /U BRIYUCIEHUS yIIla 3aXBaTa, BRIPAXKEHHOTO B pajraHax

Ykaxute GopMyIy s BRIUMCICHUS yTila 3aXBaTa, BRIPAXKEHHOTO B Tpagycax

Kak usMmeHsercs yron 3axBaTa Ipu OJHOM U TOM ke 00KaTHH C YBEITMYCHUEM JHaMeTpa
BaJKa?

Kak u3MmeHnsieTcst yron 3axBaTa MpU OJTHOM M TOM K€ JMAMETpPE BajKa C YBEIUYEHUEM
obxarus?

ITonoca nexozHoit TomuuHoit Ny (Mm) oGxumaercs xo tommuumnsl Ny (M) Bankamu
JTHaMeTPOM Dp (Mm). OnipenenuTh AJIMHY ouara aedopmanun

ITonoca MCXOAHOM TONIIMHON hO (MM) 00OXXUMAaETCs 0 TOJIIMHBI hl (MM) BamKaMu
TUAMETPOM Dp (Mm). OnpenienuTh BETUYHMHY YTJIa 3aXBaTa, BRIPAKEHHOTO B rpaaycax

Yro Takoe «BbICOTa 04ara JeopmManuny» (MOKHO yKa3aTh HECKOJIBKO OTBETOB)?

Kakoii ouar nedopmaniuy Ha3bIBatOT BEICOKUM?

Kakoii ouar nedopmannu Ha3bIBalOT HU3KUM?

Kak knaccugunupyrores cirydyan IpOKaTKU B 3aBUCUMOCTH OT 3Ha4€HUs (pakTopa BHICOTHI
ouara seopMariu

UYro Takoe «mmprHa ovara aehopmarm?
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Yo mokaszsiBaeT K03 HUIMEHT monopa ?

Kak n3mensiercst KoapUIMEHT TMOANOpa C yBeIU4eHHuEM KO3 (UIIMeHTa KOHTAaKTHOTO
TpeHus?

Kak n3mensiercs koaQpuuueHT moamnopa ¢ yBeJInueHHEeM BbICOTHI o4ara Jfedopmanun’?
[ToHsATHE O CpeiHEM KOHTAaKTHOM JIaBJI€HUU

Kak Ha3piBaroTcs o0mactu ouara geopMaiuy B €ro IpoI0JIbHOM CeUeHUH?

Kak Ha3bpiBatoTCs 00/1aCTH Ha KOHTAKTHOW IIOBEPXHOCTH o4ara Jegopmanuu?

UTo mpoucxoauT BOJIM3M HEUTPaIbHOM TOYKM Ha KOHTAKTHOM MOBEPXHOCTH? (MOXKHO
yKa3aTb HECKOJIBKO OTBETOB)

YkaxuTe 0COOEHHOCTH CHUJI KOHTAKTHOTO TPEHHSI B 00J1aCTH OmepeskeH s (MOKHO yKa3aTh
HECKOJIbKO OTBETOB)

VYkaxute 0cOOEHHOCTH CHJI KOHTAKTHOTO TPEHUS B 00JIACTH OTCTaBaHUS (MOKHO yKa3aTh
HECKOJIbKO OTBETOB)

Kakum napameTpom xapakTepusyercs 0JI0KEHNE HENTpaabHON TOUKU? (MOYKHO yKa3aTb
HECKOJIbKO OTBETOB)

Kakum 006pa3oM npoucxoauT MpooJbHOE TEUEHUE METalljla B 30HE MTPUIIMIIAHUSA?

Yro npeacTaBisioT cOO0H KeCTKHe KOHIIbI?

B yeM cyTh runoresbl MI0CKUX CEYEHUI?

B uem cyTh siBieHUS «crutomyBanue Bajaka»? (MoKHO yKa3aTbh HECKOJIBKO OTBETOB)
OneHure BO3MOXKHOCTh IIACTUYECKOro o0kaTsi BenMuMHOM € (%) mpHu XOJIOoAHOM

NPOKATKE MOJOCHl  MCXOAHOH TommuHoi Ny (MM) CTanbHBIMM BaIkaMH AHAMETPOM
Dp (MM) npu ko3¢ ¢unmente Tpeaus L. CpeaHee cONpOTHBIEHUE JeGOopMaLuu ch
(MIla), cpenHee 3HauYeHUE YIEIbHBIX HATSDKEHUH (] p (MIIa). IIpu peweHun 3anauu

BOCTIONB3YyHTEeCh hopmyroii A.A. Kopornesa
IIpn mpokaTke BaJKaMU JTHAMETPOM Dp (MM) JUCTa MCXOAHOM TOJIIMHON hO (Mm)

U IIUPUHOU bO (Mm) ¢ obxatueM € (%) mnpousounto ymmpenue AD (vm). Kaxosa
TUTOINAAb KOHTAKTHOM MOBEPXHOCTH?
Ilonoca oBanbHOrO cedyennst pasmepamu  NgxDg (Mm) mromamsio Fy (Mm?)

IMPOKAaThIBACTCA B KBAIPATHOM Kam/l6pe pa3sMepamMu hK X bK (MM) B ITOJIOCY C IJIOIIAaAbIO
CCUCHUA Fl (MMZ). OHpCI[eJ'H/ITB ILUIONIaAh KOHTAaKTHOM IMOBCPXHOCTH, CCJIN AUAMCTP

BankoB mo 6ypram Dg (Mm) u 3a30p mexay Oypramu t (Mwm). Ilpumennts Metoxn

IIPUBEJICHHOM T0JIOCHI

Kak W3MEHAIOTCA NpHU YCTAaHOBUBIIEMCS IIPOLIECCE TPOKATKH YCIOBUS TPEHHS Ha
KOHTAKTHOM TOBEPXHOCTH, TOJIIHUHA TOJOCHI, O0XaTHe, YCUIIME TMPOKATKH H JIPyrue
napameTpsl? (MOXHO yKka3aTh HECKOJIBKO OTBETOB)

TMonoca ¢ IIIomaIbIo MoTepedHoro cedenust Fy (MM?) BBIXOIHUT U3 BATIKOB CO CKOPOCTBIO
V1 (m/c). C xaKko# cKOpOCTBIO OyA€T BXOANTH B BAJIKH 33JHUK KOHEL 3TOM MOJIOCHI, ECIH

K0>()(PUIMEHT BBITSKKM paBeH A ?

VYkaxuTe ycjIoBHE €CTECTBEHHOTO 3aXBaTa MPSMOYTOIBHOMN MOJOCH IMIIHHAPHYECKUMHE
BaJIKaMH (MOKHO YKa3aTh HECKOJIBKO OTBETOB)

VYkaxxuTe ycloBHE MPOKATKH 0e3 MPOOYKCOBKM BalKOB (MOXKHO YKa3aTh HECKOJBKO
OTBETOB)

BO3MOJKEH JIM €CTECTBEHHBII 3aXBaT MOJIOCHI TommuuHoi Ny (MM) Bankamu auameTpom
Dp (Mm), eci K03 GUIMEHT TPEHHS IIPU 3aXBaTe L, , @ 3a30p MKy BalKaMu Z (MM)

(Mo>xHO yka3aTh HECKOJIBKO OTBETOB)
byner nmu ycTONYMBBIM MPOLIECC IIPU IIPOKATKE I10JIOCHI TOJIIIUMHON hO (MM) BasikamMu

JUaMeTpoOM Dp (MM), eciu 3a30p MEXIY BalkamMu Z (MM), a KOO(QGUIMEHT TPEHHS IPH
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YCTaHOBUBIIEMCS TIporiecce |y ? (MoxHO yka3aTb HECKOJIBKO OTBETOB)

Uro npencrasiseT co6oii K03 UITMEHT TPEHHS U1 BCEH KOHTAKTHOMN MOBEPXHOCTH ?
Kakoe BbIpa’keHHe 3aKOHA TpEeHUsI Hau0oJiee COOTBETCTBYET MSTKUM YCIOBHUSM TPEHUS B
30HAX OMEPEKEHUS U OTCTaBaHUsA?

Kakoe BbIpakeHHe 3aKkOHa TpeHMsI HanOoJiee COOTBETCTBYET YCJOBUSM TPEHHs B 30HE
IpUIMNaHus?

CyIHOCTB OlepexeHNs KaK SIBICHUS

CyImHOCTh ONepexeHns: KaKk XapaKTEPUCTHKH MPOIecca IPOKaTH

C Kakoil CKOpOCTBIO BBIXOJUT I10J0cCa U3 oyara JeopMallii, eCiIi OKpYy>KHasi CKOPOCTh

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

C KaKoif OKpYXHOH CKOPOCTBIO HEOOXOIMMO BpaIIaTh BaJIKH, YTOOBI TI0JI0CA BBIXOIUIIA U3
ouara aedopmaiuu co CKopocTeio Vi (Mm/c), ecnu omepexenue S (%)? Pesymbrar

MpeACTaBUTh C TOYHOCTHIO 0,1.

Kak u3aMeHuTCs HeMTpanbHBIN yrodl, €clii BOZHUKHYT MPUYUHBIL, 3aTPYIHSIONINE TMPOIECC
IIPOKATKH ?

Kak u3MeHuTCSs HEWUTpaJdbHBIM Yrojd, €cld BO3HUKHYT MPHYMHBI, CIIOCOOCTBYIOIINE
Mpoliieccy MpoKaTKu ?

Kak u3mMeHHUTCS HEHTpaabHBIA yroi, €ciau MPU MPOKATKE MEepeaHee HATSKEHHE CTAHET
OoJb1ie 3a1Hero?

YeMy paBHO MHUHHUMAJbHOE 3HAUYE€HHWE HEHUTPaJbHOTO Yria MpH MPOCTOM Ipolecce
IPOKATKH?

YeMy paBHO MaKCMMalIbHOE 3HAYCHHE HEUTPAIILHOTO yrjia MPU HPOCTOM IMPOLecce
IIPOKATKH?

Kak cooTHOcuTCS omepexeHHe MpH TPOKATKE C BBICOKMM oO4arom jaegopmaruu u
OTIEPEKEHUE TIPU MTPOKATKE C HU3KUM odarom aedopmanuu ?

YKakuTe OCHOBHYIO MEXaHMUYECKYIO CXeMy Jedopmari Mpu MpoKaTKe

Bo3MOXxHO 511 ©13MEHEHNE OCHOBHOM CXEMbI HAIIPSDKEHHOTO COCTOSIHUSL METaJlIa B 04are
nedopmanuu npu npokarke? (MoxHO yka3aTh HECKOJIBKO OTBETOB)

Kakue (mo xapakrtepy HEUCTBHUS) MPOAOJBHBIE HAMPSIKEHUS OOpa3yrOTCs y CEYCHUS
BBIXO/Ia U3 HU3KOTO oyara aepopmanuu  ?

Kakue (mo xapakTtepy HEeUCTBHUs) MPOAOJBHBIE HAMPSIKEHUS OOpa3yroTCs y CEUYEHUs
BBIXO/Ia U3 BBICOKOTO oyara aedpopmanuu  ?

B uem cymHoCTh yIMpeHus Kak siBJIeHUs?

B ueM cymHOCTh yIIMpEeHHUs KaKk XapaKTEpUCTHKHU Ipoliecca MpoKaTu?

KakoBa B3aMMOCBSI3b MEXAYy XapaKTepOM BIUSHUS YCIOBUN MPOKAaTKU Ha yIJIMHEHHE
MeTanna u ymuperauem? (MoKHO yKa3aTh HECKOJIBKO OTBETOB)

Kak cooTHOCcATCS Mexay coboii KO3 (ULIMEHTHI BHITSKKU U YIIUPEHUS B 3aBUCUMOCTH
OT MHUpHHBI ovara aegopmanuu? (MoKHO yKa3aTh HECKOJIBKO OTBETOB)

IIpu OnpeseNneHHbIX YCIOBHSX MoKasarens yumpenust Cp, = Ab/Ah >1. 310 o3Hauaer,

YTO BEJIMYMHA YIIUPEHHs Oousbllle BeIMYMHBI 00kaTus. KakoB MexaHHM3M JaHHOTO
aBiieHus? (MOXHO yKka3aTb HECKOJIBKO OTBETOB)

Kak ymupenue npu mpokaTke 3aBUCUT OT KoddduuueHnta TpeHua? (MoXHO ykazaThb
HECKOJIbKO OTBETOB)

Kak BnusieT Ha ymmmpeHne XMMUYeCKUI COCTaB CTaJIH ?

Kak Bnusier Ha ymupeHue 1poOoHOCTb AedopMaliuy MpH mpokaTke ?

Kak Biuser Ha ymMpeHue npu npokaTtke JuaMeTp BajaKoB ?

Kak Binser Ha ymMpeHue Npu NpoKaTKe HaTsSHKeHUe 7

IIpu mpoKaTke MPAMOYTOJIBHOM MOJNOCHl ¢ MCXOAHBIMH pasmepamu ceuenust Ng x by

(MM) TONIIMHA YMEHbBIIUIACH IO hl (MM), a JuIMHA yBENUWYWIach C |0 10 |1 (Mm).

KakoBa mmprHa npokaTaHHOM MOJIOCHI?
KakoBa 0coO€HHOCTH CBOOOAHOTO YITUPEHUS?
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KakoBa 0COOEHHOCTh CTECHEHHOTO  yIIUPEHUS?

KakoBa 0COOEHHOCTh BBHIHYXJICHHOTO yITUPECHUS?

K »sHeprocunoBsiM mnapameTpaM NPOKATKH OTHOCUTCS (MOXXHO YKa3aThb HECKOJIBKO
OTBETOB)

VYxaxute ¢dopMyny A pacueTa MOMEHTa Ha Bally JBHUraTels TIJIaBHOTO MPUBOJIA
MPOKATHOTO CTaHa

Urto Takoe ycuiue npoKaTku?

CylIecTBYET JIM CBSI3b MEXK/Y YCUIIMEM MIPOKATKU U CPEIHUM KOHTAKTHBIM JaBICHUEM?
Cy1iecTBYeT JIu CBSA3b MEXKAY YCUITUEM MPOKATKU U KOHTAKTHBIM JIaBJICHUEM

Kakasi smropa KOHTaKTHBIX JaBJIEHUW COOTBETCTBYET IPOKATKE MPH BHICOTE ouara
nedopmaruun 0,67

Kakasi smropa KOHTaKTHBIX JaBJIEHHWW COOTBETCTBYET IPOKATKE MPH BHICOTE oOuara
nedopmarun 1,357

Kakasi smropa KOHTaKTHBIX JIaBJIGHUW COOTBETCTBYET IPOKATKE IPU BBICOTE oOdYara
nedopmarun 3,757

Ykaxkute auddepeHnnarbHoe YpaBHCHHE HOPMAIbHBIX KOHTAKTHBIX HANPSOKEHUH
(MOXHO yKa3aTh HECKOJILKO OTBETOB)

VYkaxxuTe ypaBHeHHE KOHTAKTHBIX HanpspkeHui A . LenukoBa

Kakas Qopmymna otoOpaxaer pacrpeneleHUe KOHTAKTHBIX HAMPSHKCHHH B 30HE
OTCTaBaHus?

Kakas Qopmyna otoOpaxkaer pacrpenelieHue KOHTAaKTHBIX HANpsHKCHUH B 30HE
onepexeHus?

. Kak Brmusier k03(pPUIMEHT KOHTAKTHOTO TPEHHUS HA KOHTAKTHOE NABJICHWC M YCHIIUE
npokatku? (MOKHO yKa3aTh HECKOJIbKO OTBETOB)

Kak BnusieT o0kaTue Ha KOHTaKTHOE J1aBlieHUE U ycuiine npokatku?  (MoxHO ykas3aTb
HECKOJIbKO OTBETOB)

Kaxk Bnusier nuamerp BaJdKoOB Ha KOHTaKTHOE JaBjieHHE U ycuine mpokaTku? (MoxxHO
yKa3aTh HECKOJILKO OTBETOB)

Kak BnusieT 3aiHee HaTsHKEHWE Ha KOHTAKTHOE JIaBlieHue U ycuine rmpokatku? (MoxxHo
yKa3aTh HECKOJILKO OTBETOB)

Kak Bnusier mepenHee HaTsOKEHHE HAa KOHTAKTHOE JABJIEHWE M YCUJIME TPOKATKU?
(MoxHO yKka3aTh HECKOJIEKO OTBETOB)

IpokarsiBaercst auct tommuaoi Ny (Mm) 1 wupnHoit Dy (Mm) Bankamu muamerpom
Dp (Mmm) ¢ obOxaruem € (%). UeMy paBHO cpelHEe KOHTAKTHOE JNaBJICHHUE, €CIIH

ycunue npokatku P (MH)?
[IpokaTeIBaeTCs JUCT TOJIIUHOU hO (MM) ¥ IIMPUHON bO (MM) BajKaMu JAHaMETPOM

Dp (Mm) c oOxkatuem € (%). UeMy paBHO yCHIIHE IPOKATKH, €CIIU CpeHee KOHTAKTHOE
nasieHue cp (MITa)?

KakoBo 3nauenne kod3dduiinenTa BIUSHAS BHEITHETO TPEHUS Ha CpeHEe KOHTAKTHOE
JaBlieHHE MPU MPOKATKE B BEICOKOM ouare aedopmanuu?

KakoBo 3naueHne kod3dduiinenTa BIUsIHNS BHEITHETO TPEHUSI HAa CpeHEe KOHTAKTHOE
JaBlieHHE MIPU MPOKATKE B HU3KOM odvare Jiedopmanun’?

KakoBo 3HaueHne Kod(pQuIMeHTa BIWSHUS BHEIIHHX 30H Ha CpeJIHEe KOHTAKTHOE
JaBJieHHE MIPU MPOKATKE B BEICOKOM ouare aedopmanuu?

KakoBo 3HaueHne Kod(pQUIMEHTa BIMSHUS BHEUIHHX 30H Ha CpeaHee KOHTAKTHOE
JaBlieHHE MIPU MIPOKATKE B HU3KOM oyare Jedopmanun’?

Uto Takoe MOMEHT MPOKATKH?

Yro takoe KorpPUIHMEHT rieya?

Kakue 3HaueHuss MOXKeT NpUHUMATh K03 duument mieya?

Kakue 3HaueHuss MOxKeT IpuHUMAaTh K03 duiment mieya?

Kak, mo cpaBHEHHIO € NPOCTBIM IPOLECCOM, MU3MEHHMTCS MOMEHT IPOKATKH, €CIIH
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HaTSKEHHME 3a/IHETO KOHIIA IMOJIOCH OyneT OoJblile, 4YeM HaTsKEHHE MEepeaHero KOHIa
MOJIOCHI?

Kak, mo cpaBHEHHMIO C MPOCTHIM IMPOLIECCOM, HU3MEHUTCS MOMEHT IPOKATKH, €CIH
HaTSOKEHHME 3a/IHEr0 KOHIA T0JI0Chl Oy/IeT MEHBIIE, YEM HATSKEHUE IEPEIHEr0 KOHIA
IOJIOCHI?

Kak, nmo cpaBHEHHIO C MHPOCTHIM MPOIECCOM, M3MEHUTCS MOMEHT IPOKATKH, €CIU
HaTSKEHHE 3a/IHEr0 KOHIIA MOJIOCHI OyIeT paBHO HATSKEHUIO MEPeIHEro KOHIA MOJI0CHI
Yxkaxute GopMynbl s pacdera MOIIMHOCTH IMPOKATKH (MOXKHO YKa3aTh HECKOJIBKO
OTBETOB)

Kak paccmarpuBaroT coONnpoTHBIEHHE JeQOopMaluu MpH pacdyerax  apamMeTpoB
MPOKaTKu ?

Kakue BeTM4IMHBI OTHOCSATCS K TEPMOMEXaHHYECKUM ITapaMeTpaM Iporecca MpPOKaTKU?
(MOXHO yKa3aTh HECKOJIbKO OTBETOB)

Kakoii mapamerp mpuHUMAIOT B Ka4eCTBE TeMIIEpaTyphl nedopmupoBaHus ?

Kakumu xapakrepuctukamu (OpMOU3MEHEHHUS OLICHUBAIOT CTENEHb J1e(hOpMUPOBAHHUS
(MoxHO yka3aTb HECKOJIBKO OTBETOB)

YkakuTe BbIpaKeHUE ISl pacyeTa CKOpoCTU AeOpPMUPOBAHUS

Onpenenuts CKOPOCTh AeOpMaudy TPU MPOKATKe MOJNOCHl TOMWMHOH Ny (Mm)

BaJIKAMH IHAMETPOM Dp (MM) c obxarueM € (%) 1 ckopocThio Vq (M/C).



