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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM Tory Ha 3acefaHuu kadenpsl TexHonoruit 00pabOTKH MaTepHAIIOB

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.b. ﬁonnep

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4ueOHOM oy Ha 3acefnanuu kadeapsl TexHomoruii 00pabOTKHM MaTepuaioB

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.b. ﬁonnep

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu kageapbl TexHomoruit 00paboTKH MaTepraioB

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

Pabouas nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s pean3aiuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqanuu kadeapbl TexHoIOrHi 00pabOTKH MaTepUaAIOB

[Iporokonm ot 20 1. Ne

3aB. xadenpoit A.B. ﬁomep

Pabouas nmporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopeHa s peanusaruu B 2030 - 2031
y4eOHOM oy Ha 3acefaHuu kKadeapsl TexHOIOoruii 00paboTKH MaTepHaioB

IIporokom ot 20 . Ne
3aB. kadeapoii A.b. Monnep




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOTYJIA)

[emssMu ocBOSHUS TUCIUTUIAHBI « Teopust 00pabOTKH METaIJIOB JaBICHHEM)
SIBJISTFOTCSI:

- pa3BUTHUE Y CTYACHTOB JIMYHOCTHBIX KaYECTB, a TaKXKe (hOpMHpPOBaHHE o0IIenpodec-
CHOHAJIBHBIX U MPO(HECCHOHATBHBIX KOMIICTCHIIUI B COOTBETCTBHUH ¢ TpeboBaHusMu PI'OC
BO 1o nanpasnenuto moaroroBku 22.03.02 Meramnyprus;

- 00y4eHHE CTYJECHTOB TCOPETHUYECKUM OCHOBAM PallMOHAIBHOTO ITOCTPOCHHUS,
aHaJIi3a TEXHOJIOTUYECKOM OCIIeI0BaTSIbHOCTH B3aUMOICHCTBUS TIACTUYCCKHU
00pabaTpIBacMOTIo TeJIa U HHCTPYMEHTA B OCHOBHBIX IIpoIleccax 00pabOTKU METaILJIOB
nasienueM (OM]I);

- (hOpMUPOBAHHE Y CTYJACHTOB OCHOB 3HAHUI 3aKOHOMEPHOCTEH M SIBJICHHIH,
COIIPOBOXK-AaIomuX Ipoueccel OM/I;

- YCBOCHHE CTYJEHTAMH THIIOTE3, 3aKOHOB, TEOPUH JIJIsI ONIPEIEICHUS HAIIPSIKEH-HO-
ne(hOPMUPOBAHHOTO COCTOSHUS, KHHEMATHYCCKUX M CHJIOBBIX XapaKTEPUCTHK IIPOIICCCOB
OMJ;

- oOpeTeHre HAaBBIKOB M YMEHHUSI HA OCHOBE ITOJIYYCHHBIX 3HAHHI OIUCHIBATH U
aHaJIM3U-POBATh HAMPSHKECHHO-AS(HOPMUPOBAHHOE COCTOSHUE, KHHEMATHYECKHUE H CUIIOBBIC
XapaKTEPUCTUKU B PA3IMYHBIX TEXHOJOTHUYECKHX mporeccax OMJI.

2 MecTo qucuuIuIMHbI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juciumnnnaa Teopus 0OpaOOTKH METAJIJIOB JTaBJICHUEM (YacTh2) BXOJUT B YacTh
y4eOHOT0 IIJ1aHa (POPMHUPYEMYIO YUaCTHUKAMU 00pa30BaTeIIbHBIX OTHOIICHUM
00pa30BaTeIbHOM IPOrPaMMBEL.

Jlns u3ydeHus QUCHMIUIMHBI HCOOXOIUMBI 3HAaHUS (YMEHHMS, BJIAJCHHUS ),
c(hOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIHUILTUH/ TPAKTHK:

MaremaTuka

MarepuanoBeneHue

dusnka

3HaHus (YMEHHUS, BIIaICHHUS ), IOJIYUYCHHBIC IIPU M3YUYCHUN JaHHON JUCIUTLIMHBI
OyIyT HEOOXOIUMBI JJIS U3yUEHUSI TUCIUTLITAH/TIPAKTUK:

TexHomoruu nNpou3BOJCTBAa COPTOBOTO ITpOKaTa

TexHomoruu MPOM3BOJICTBA JUCTOBOTO MpOKaTa

MeTo1p1 ONTUMH3AINH MTPOLIECCOB 00Pa0OTKU METAIOB JaBICHUEM

3 Komnerenuuu odyyarouerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbpTare ocBoeHUS qUCHHUILUIHHBI (MOIynst) «Teopus 0OpabOTKH METAIIJIOB
JaBieHueM (4acTh2)» 00yUdaroImMiics TOHKEeH 001a1aTh CIASAYIOIMMMHI KOMIETEHITUSMU:

KOI[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMHN

[TK-6 Crioco6eH KoOpIMHHPOBATH PA0OTHI MMPOM3BOJACTBEHHBIX MTOAPA3ICICHHUH IO BBITYCKY
XO0JIOJTHOKATAHOTO JINCTA

I1K-6.1 AHanMM3upyeT TEOPHUIO M TEXHOJOTHIO TEPMHYECKON 00pabOTKH,
TPaBJICHUS, XOJOIHON IPOKATKH U PE3KH JINCTOBOTO IIPOKaTa.
KonTtpomupyeT TpeboBaHUs K KAYECTBY BBIITYCKAEMOTO
XOJIOJHOKATaHOTO JINCTA CTAaHJAPTOB, TEXHUYCCKUX YCIOBUN 1
3aKa34YUKOB

I1K-6.2 KoopauHaupyeT Xoa TEXHOIOTHYCCKUX IIPOLIECCOB MMPOM3BOACTBA
XO0JOAHOKATAHOT'O JUCTA. BBISABIICT OTKIOHEHHS TEKYIIUX IIapaMeTPOB
M IOKa3aTelei peXKMMOB TEXHOIOTHYCCKUX IIPOLIECCOB IIPOM3BOACTBA
XOJIOHOKATAHOTO JINCTA OT YCTAHOBJIEHHOTO PerjlaMeHTa

[1K-6.3 OpraHu3yeT coriacoBaHHYIO pabOTy paOOTHUKOB CMEXHBIX YYaCTKOB
1exa Mo COOJIIOICHHIO 3aJaHHBIX (ONTHMAJIbHBIX) TEXHOIOTMYECKIX
pPEKUMOB  TPOM3BOJACTBA  XOJIONHOKaTaHoro Jjucra  OpraHusyer
COI'JIACOBAHHYIO paboTy pabOTHUKOB CMEKHBIX YUaCTKOB




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)
OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 6 3a4eTHBIX eIUHMI] 216 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 16,9 akaj. 4acos:
— ayauTopHas — 14 akaj. 4acos;
— BHeayAuTOpHas — 2,9 akajl. 4acos;

— camocTosTenbHas padota — 190,4 akaz. 4yacos;

— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJIrOTOBKA K AK3aMeHy — 8,7 aKaJl. 4yac

<DopMa aTTeCTaluu - 3K3aMCEH

AynutopHas ) =
KOHTaKTHas pabora E = dopma TeKyIero
Paszen/ Tema 2 (B akaj. yacax) g E{ Bun KOHTPOJIS Kox
> & © | caMOCTOSITENnBHOM |  ycrmeBaeMOCTH U
JUCLUTUTAHBI x £ = . | xommerenyu
g £ paboTs MIPOMEKYTOYHOM
nmab. | mpaxT. t=!
Tlek. p § Q aTTeCTaluu
3aH. 3aH. O =
1. Teopust TEXHOJIOTHYECKUX
mporiecco OMJ]
CamocrosTenpHOe .
1.1 Crioco6s1 1 VeTHbIl onpoc —
TEXHOJIOTHYECKUE POLIECCHI fByHenme Oecena o
P 0.2 2 | 164 yae6Hoi 1
00pabOTKH METAIIIOB - JIUTEPATyPHBIM
JIaBJICHUEM Y HACTOYHHKAM
JUTEPATYPHI
CamocrosTenpHOe
n3ydyeHue
4eOHOH 1 N
yHa qHOI YcrHbIl onpoc —
Y Oecena mo
JUTEPATYPBHI,
JATEpaTypPHBIM
MIOJTOTOBKA K HCTOUTKAM
1.2 3akoHOMEpHOCTH nabopaTopHO-
MIPOJIOIBHOMN IE) OKaTKH 0.8 4 2 60 T aKTiqecl:(OM Konrposbrere
P P P Y | padote 1,2, 3,4, 5,
3aHATHIO, 6
Brinmonnenue
JlaGopartopHast
NPaKTUYECKUX U aGora
KOHTPOJIBHBIX P
pabort (peuieHue
3amaa)
3 CamocrosTenpHOE
U3yueHHE
yueOHOit n YcrHblii onpoc —
Hay4HOMU Oecena o
1.3 Dueprocuosrre nmey aTypbl JIUTE af HBIM
napaMeTpsl MPOAOIbHON 1 2 50 paryp paTyp
HDOKATKI BeinosHeHEe HACTOYHHKAM
p MPaKTHYCCKUX U KonTposnbHbIe
KOHTPOJIBHBIX pabotst 7, 8,9, 10
pabort (perieHue
3ajay4)
CamocrosTenpHOE
U3ydeHue
1.4 3akoHOMepHOCTH yueOHOit n .
VYerHsIl onpoc —
TEYCHUS METalla, HAY4YHO
HanpsHKeHHO- JUTEPATypPHI becena no
P 1 10 YPbl JIUTEPATypPHBIM
nedopmMupoBaHHOE Brimonnenne
HCTOYHHKAM
COCTOSIHUE U CHJIOBBIE MPAaKTHYCCKUX U Kontbonsnas 11
YCIJIOBHS IIPU BOJIOYEHUH KOHTPOJIbHBIX p
pabor (pemenue
3ama4)




AynutopHas = s
KOHTaKTHasi pabora E z dopma TeKyIIero
=
B aKaJl. yacax 3] Bu KOHTPOJISL
Pasnen/ Tema & (B axan ) £ A . p Kon
> & © | camocrosiTenbHON | yCrIeBaeMOCTH H
JUCIIUATUTAHBI N £« . | xommereniun
g £ padoThI MPOMEXYTOYHOM
nab. | mpakr. [t
Tlek. p Z'g aTTecTaluu
3aH. 3aH. O =
CamocTosTebHOe
H3yuYeHHe
1.5 3akoHOMEpHOCTH y4eOHOU 1 YcTHbIl onpoc —
TEUYEHUs] METaJLIA, Hay4HOH Gecena 1o
HAaIpsHKEHHO- 1 54 JUTEPATYPBHI JIUTEPATyPHBIM
e OpMUPOBAHHOE 3 Beinonnenue HUCTOYHUKAM
COCTOSIHUE U CHJIOBBIC MIPAKTUYECKUX U KouTtpomnbhbie
YCIIOBHS TIPH PECCOBAHUU KOHTPOJIBHBIX pabotsr 12
pabor (perieHue
3a1a4)
1.6 Dx3amen
HWroro no pazneny 4 4 6 190,4
Hroro 3a cemectp 4 4 6 190,4 DK3aMeH
Hroro no aucuuruinye 4 4 6 190,4 DK3aMeH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

C uenplo peaau3alnuy KOMIIETEHTHOCTHOTO TOX0/a, a TaKkxke GopMUpoBaHUS U
pa3BUTHA TPO(HEeCCHOHATBHBIX HABBIKOB 00YYAIOIIMXCS PeaTU3yIOTCs CIEAYIONINe CPECTBa,
CHOCOOBI M OPraHU3aLMOHHBIC MEPOIPUITHUS:

- U3y4YEeHHE TeOPETUYECKOro MaTepuasa IMCUUIUIMHBI Ha JIEKIHUAX C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSTEIbHOE U3yUYEeHUE TEOPETUUECKOTO MaTepuaa JUCIUILINHEL C
HCIOJIb30BAHUEM METOJUYECKHUX Pa3padOTOK, CHeHaTbHON yueOHOM U HAyYHOM
JTUTEPaTypHI;

- (hopmupoBanue u pazputue NpodeccuOoHaTIbHBIX HABBIKOB 00YYaOIINXCsl Ha
MPAKTUYECKHUX 3aHATHUSAX.

B n3noxxeHuu JeKIIMOHHOT0 MaTepHalia U Mpy IPOBEACHUH MMPAKTUYECKUX 3aHATUN
IperoaraeTcs nepexoa oT penpoAYKTUBHBIX METOJI0B O0yUEHUs K YaCTUYHO-TIOMCKOBBIM
Y UCCIIEJIOBATEILCKUM METOIaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIILJICHHE,
yMEHHE apryMeHTHUPOBaTh U OTCTaUBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3ToM 1elbto
BO3MO>KHO MCIIOJIb30BaHUE METO/I0B ABPUCTUYECKUX BOIIPOCOB U OP3MHCTOPMUHTA
(MO3rOBOM aTak).

CamocTosrenbHas paboTa CTyJEHTOB JOJDKHA ObITh HAaIIPaBJIEHA Ha 3aKpeIICHUE
TEOPETUYECKOT0 MaTepHala, U3JI0KEHHOTO MIPEToIaBaTesieM, Ha IPOPAOOTKY TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE U3YUEHNUE, Ha ITOATOTOBKY K J1a00paTOPHBIM 3aHATHIM,
MIOATOTOBKY K UTOT0-BOM aTTECTallMU.

B xone 3aHATHI npeanogaraeTcs UCIOIb30BaHUE KOMILJIEKCA MHHOBAIIMOHHBIX
METOO0B aKTUBHOTO OOYYEHHUs CTYACHTOB, BKIIOYAOIIETO B CEOSL:

- co37]aHKe NMPOOJIEMHBIX CUTYallMi ¢ TOKa3aTEIbHBIM PELIEHUEM ITPOOIJIEMBI Ipeno/ia
-BaTeleM;

- CaMOCTOSITENbHYIO TOMCKOBYIO JIEATEIBHOCTh B PELIEHUH YU€OHBIX MpoOieMm,
HaIpaBJIIEMYIO IIPENoAaBaTesieM;

- CaMOCTOSITENbHOE pelIeHre MPoOJIeM CTyI€HTaMU 101 KOHTPOJIEM IIpenoaBaTes;

-HCII0JIb30BaHUE TEXHOJIOIMH IMPOEKTHOT0 00yUEHUs C OpraHu3anuen
00pa30BaTeNbHOrO MPOIECCa B COOTBETCTBUU C aJITOPUTMOM MOITATHOTO PELICHUS
npoOJIeMHOM 3a1a4H.

Peanu3zanus ”HHOBALIMOHHBIX METO/10B 00yU€HHUsI BO3MOXKHA C UCIOJIb30BaHUEM
CJIEYIOIINUX IIPUEMOB:

- HHCTPYKTaX CTYJEHTOB IO COCTABJIEHUIO TAaOJHULI, CXEM, IPA(QHUKOB C MPOBEIEHUEM
MOCJIEAYIOIIEro NX aHaAJIN3a;

- IPUMEHEHHNE PEKOMEHIAIluH 110 COCTABJICHHUIO TE3UCOB U KOHCIEKTOB 110
MIPOYUTAHHOMY MaTepuaiy;

- pacKpbITHE MpenoiaBaTeieM MPUUHUH U XapakTepa Hey1ad, BCTPEUaroIIUXCs Ipu
pelieHny npobieM;

- IEMOHCTpaIMsl aTbTEPHATUBHBIX MOJIX0I0B K PELICHUIO KOHKPETHOM MpoOIeMbl;

- aHaJIM3 MOJYYCHHBIX PE3yJIbTATOB M OTHICKAHHWE TPAHUI] KX TPUMEHUMOCTH;

- UCTIOJb30BAHKE 3aJaHUH JIJII CAMOCTOSITEIBHOU PabOThI C U30BITOYHBIMH JTAHHBIMHU.

Kpowme Toro, B mporiecce 00ydeHust JIEKIIUN MPOXOIIT KaK B TPATUITMOHHON popme,
TaK U B hopMe JIeKIU-KOHCYIbTAlUMN, TJI€ TEOPETUYECKUIN MaTepuall 3apaHee BbIaeTCs
CTYJEHTaM JUIsl CAMOCTOSTEIbHOIO N3YUYEeHHUSI, I TOATOTOBKU BOIIPOCOB JIEKTOPY. Takum
o0pa3oMm, JeKIUsl IPOXOAUT [0 TUITY BOIIPOCHI-OTBETHI-UCKYCCHSI.

Hcnone3ytoTes Takke HHPOPMAITMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIC TEX-
HOJIOTUH, TaKW€ KaK JEKIUA-BU3yanu3anus. B xozie 3Toil IeKIuu U3J10KeHHE COAEPIKaHUs
COIIPOBOXKAAETCS MTPE3CHTALIEH.

JIeKIIMOHHBIN MaTepUa 3aKPETISETCS B X0/1€ TPAKTHYECKUX WIIH TaO0PaTOPHBIX
paboT, Ha KOTOPBIX BBIMOJHSIOTCS TPYIIIOBBIC WM WHAWNBUAYAIbHBIE 33JaHUS 110
npoiieHHou teMe. IIpu npoBeeHnH TaKuX 3aHATUN UCIIOJIB3YETCsl METOJl KOHTEKCTHOT'O



o0Oy4deHus, KOTOPBI  MO3BOJIIET YCBOUTH MaTepual MyTeM BBISBICHUS CBSI3€H MEXKIY
KOHKPETHBIM 3HAHHUEM U €T0 IPUMEHEHHEM.

B kauecTBe HHTEpAKTUBHBIX METOJIOB HCIIOIb3yeTCs yueOHas IUCKYCCHs,
npecTaBistonas coboi 6eceny, B X0J€ KOTOPOH MPOUCXOAUT OOMEH B3TJIsAaMU T10
KOHKpeTHOMU mpobiieMe. JJlaHHBI METO1 UCIIONIB3YETCs PU cOOEceI0BaHUAX 110
00CYKJICHUIO UTOTOB BBIMIOJIHEHUS JIa0OPATOPHBIX padoT.

Tax e UCIOJIb3yeTCsl CEMUHAP-AUCKYCCHUS 0 3apaHee MOArOTOBIEHHBIM TEMaM.

CamocTosTenbHas paboTa CTYJAEHTOB CTUMYJIUPYET CTYACHTOB K CAMOCTOSITEIIbHOM
popaboTKe TEM B MPOILIECCe BHIMOIHEHHS] KOHTPOJILHOU paboThl, B MpoIiecce MOATOTOBKH K
1abopaTopHbIM paboTaM U UTOIOBOM aTTECTAIUH.

6 YueOHO-MeTOoauYeCKOe o0ecneyeHne cCaMOCTOATEIbHOI PadoThI 00y4aloImMXCs

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHBbIE CPeICTBA VIl IPOBEeHUsI IPOMEKYTOUHOM aTTeCTAIIUN
[IpencraBieHsbl B IPUIOKEHUUAX 2 U 3

8 YueOHo-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHUIITTUHBI

a) OcHoBHas JiMTepaTrypa:

1. JlJoxotynuna H. M. Teopust 00paboTku MeTayuIoB 1aBIeHUEM : yueOHoe rmocodue [ass
By30B] / H. M. JlokoryHuHa ; MarHATOTOpCKHii roc. TexHudeckuid yH-T uM. . 1. Hocoga. -
Maruurtoropck : MI'TY um. I'. U1. Hocoa, 2021. - 1 CD-ROM. - 3aru. ¢ tutyi. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3163. - TekcT : 3IEKTPOHHBIA. - (nIara
obpamenus: 17.01.2026)

2. I'pynes A. I1. Teopus npokatku : yueOnuk / A. I1. I'pyzaes. - M. : Meramnyprus, 1988.
- 239 c¢. : wun - ISBN 5-229-00102-X. - TekcT : HEMNOCPEIACTBEHHBIH. -
https://host.megaprolib.net/MP0109/Web/SearchResult/toPage/1 - (nata obpamenus: 15.01.2026)

3. PymsuueB, M. W. Teopuss mpokxatku / M. W. Pymsuues, . . Kunzun. —
MarnuTtoropck : MarHuTOropcKuil rocyJapCTBEHHBIM TEXHUYECKHM yHuBepcuteT uM. [.H.
Hocosa, 2017. — 188 c. — https://www:.elibrary.ru/item.asp?id=35107589 (mata oOparueHus:
16.01.2026). — Pesxum qocTyma: i aBTOPH3. MOTb30BaTEEH.

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. Pymsanues M. M. HccnenoBanue U aHaJIU3 MPOJOJIBHON MPOKATKH : MPAKTUKYM [AJIs1
By30B|/ M. 1. Pymsnues, A. H. 3aBanumius ; MarHuToropckuii roc. TeXHUYECKUH yH-T UM. I
W. Hocoa. - Marauroropck : MI'TY mm. I'. M. Hocora, 2020. - 1 CD-ROM. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2785. (marta obpamenus: 17.01.2026)

2.Pymsanie M. U. Pacder u aHamu3 mapaMmMeTpoB NMPOKATKH : ydeOHOe mocobwe [
By30B] / M. W. PymsuneB ; Marauroropckuii roc. texuuueckuii yu-T um. I'. Y. Hocoga. -
Maraurtoropck : MI'TY um. I'. UI. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2604. - ISBN 978-5-9967-1650-0. - Tekct
: BIIEKTPOHHBIHU. - (HaTa obpamenus: 17.01.2026)

3.KommbroTepHoe MOJCIMPOBAHHE IIPOIIECCOB OOpPaOOTKHM METAUIOB JaBJICHUEM
yueOHoe mocooue / A. A. boratos, JI. A. ITaBnos, M. B. Epnianos [u zip.] ; mog oomr. pex. mpod.,
n-pa TexH. HayK A. A. borarosa. - ExarepunOypr : U3n-Bo Ypanbckoro ya-ta, 2018. - 248 c. -
ISBN 978-5-7996-2390-6. - URL: https://znanium.com/catalog/product/1960048 (mata
obpamienus: 15.01.2026). — Pexxum nocTyma: 1o HOImHCKe.

4. bpoeman, T. B. Omnpenenenue CUIOBBIX BO3ACUCTBUN MpU 0OpabOTKE METAIOB
naBjaeHueM : yueoHoe mocoodue / T. B. bpoBmaH. - Bonoraa : Muadpa-Uuxenepus, 2024. - 160 c.
- ISBN 978-5-9729-1769-3. - URL: https://znanium.ru/catalog/product/2170556  (mata
obpamienus: 15.01.2026).



https://host.megaprolib.net/MP0109/Download/MObject/3163
https://host.megaprolib.net/MP0109/Web/SearchResult/toPage/1
https://host.megaprolib.net/MP0109/Download/MObject/2785
https://host.megaprolib.net/MP0109/Download/MObject/2604
https://znanium.com/catalog/product/1960048
https://znanium.ru/catalog/product/2170556

5.XapuronoB B. A. BonoueHnne mpoBOJIOKH B POJIMKOBBIX BOJIOKAX : ydeOHOE Tocodue
[m1s By30B] / B. A. Xaputonos, M. 1O. YcanoB ; MarHUTOropcKuii TOC. TEXHUYECKUH YH-T UM.
I'. . Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn.
Dkpana.- URL: https://host.megaprolib.net/MP0109/Download/MObject/3106. - ISBN 978-5-
9967-1540-4. - TekcT: 2IeKTpOHHBIN. - (naTa oOpamenus: 17.01.2026)

6. Kaprun, B. P. Teopus 06pab0oTkr METaIJIOB JaBJICHHEM B NMpUMEpax M 3ajadax :
yuebnoe nocodbue / B. P. Kaprun, E. C. Hecrepenko. — Camapa : Camapckuii YHUBEPCHUTET,
2020. — 112 c. — ISBN 978-5-7883-1496-9. — TekcT : snekTpoHHbIiH // JlaHb : 37€KTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/189030 (mata oOGpamicHus:
16.01.2026). — Pesxum qocTyrma: Ajisi aBTOPHU3. TOIb30BaTEIIEH.

7. KoMmmbroTepHOE MOJAETUPOBAHUE IPOLIECCOB OOPaOOTKM METAJIOB JaBICHHUEM :
ydyebHoe nocobue / A. A. boraros, /I. A. IlaBnos, M. B. Epniasios [u nip.] ; mox o6m1. pexn. mpod.,
n-pa TexH. Hayk A. A. boratoBa. - EkarepunOypr : M3a-Bo Ypanbckoro yH-Ta, 2018. - 248 c. -
ISBN 978-5-7996-2390-6. - Tekcr : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1960048  (mara oGpamienus: 15.01.2026). — Pexum
JOCTyTa: 1O TMOJIITUCKE.

B) MeToanueckue ykasaHus:

[emmryposa H. I'. Kitaccudukanus kak METO| IOMCKa TEXHUYECKOT0 perieHus. Pacuer
JABJICHUS METajlla Ha MHCTPYyMEHT B miporeccax OM/] : yue6Hoe nmocooue / H. I'. IlleminrypoBa,
C. A. JleannoBckuii, M. M. Jlordppaxmanosa ; MI'TY. - Maruurtoropck : MI'TY, 2013. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/184. - TekcT : 3JCKTPOHHBIA. - (IaTa
obpamenus: 17.01.2026)



https://host.megaprolib.net/MP0109/Download/MObject/3106
https://e.lanbook.com/book/189030
https://znanium.com/catalog/product/1960048
https://host.megaprolib.net/MP0109/Download/MObject/184

r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnevyenune

HaumenoBanue o
1o Ne moroBopa CpoK JeiicTBUS JIMIICH3UH
MS Offlce 2007 Ne 135 ot 17.09.2007 6eccpodHo
Professional
7Zip cB00OIHO pacnpocTpansiemoe [10 OecCpOYHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 OecCpOYHO
DNEeKTPOHHBIE
TJTAKATHI TIO KYPCY
"MammuHbl 1
TEXHOJIOTHS K-227-12 ot 11.09.2012 OeccpovyHO
00paboTKu
MaTepHUaJIoB
nasieHueM"
é\ga qus Student cB00OIHO pacnpocTpansemoe [10 OeccpovyHO
ition
QForm J1-681-19 ot 12.07.2019 OeCCpOYHO
FAR Manager cB00OJTHO pacnpocTpansemoe [10 OeCCPOYHO

HpO(l)eCCI/IOHa.TIbHLIe 0a3bl JAaHHBIX U I/Il—[q)OpMaIII/IOHHLIe CIIPaAaBOYHBIC CUCTEMbI

HazBanue xypca

CchUIKa

OnexkTpoHHbIe pecypcebl onbmuoreku MI'TY um. T'.1.
HocoBa

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

Poccuiickas I'ocynapctBennas 6ubnnoreka. Karanoru

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

®denepalbHOE TOCYAAPCTBEHHOE OIOIKETHOE
yupexaeHue «DenepanbHblii HHCTUTYT
TIPOMBIIIITIEHHOW COOCTBEHHOCTH)

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

HanmonaneHas nHPOpMaMOHHO-aHATTUTHYECKAS
cucreMa — Poccniickuii MHAEKC HAYYHOTO [IUTUPOBAHUS
(PUHLI)

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

DnekTpoHHas 6a3a nmepuoarnueckux u3nanuii East View
Information Services, OO0 «MIBHC»

https://dlib.eastview.com/




9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIIIMHBI (MOIYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIedeHre JUCITUIIMHBI BKIIOYAET:

1. YueOHas ayuTopus A MpOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIa OCHAILICHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KalUMHU ISl IPEACTaBIeHUs yueOHOM
nHpopManuy 60JIbIION ayAUTOPUH: MYJIbTUMEIUNHBIMU CPEJICTBA XPAHEHHUS], ITepelauul U
npeacraBieHus yueOHoil nndopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayuTopusi AJisl IPpOBEJCHU 1JabopaTopHbIX 3aHATHH «JlabopaTopus
OM]] » ocHarieHa J1abopaToOpHbIM 000PYA0BAHHEM:

- pokaTHbIX cTaH «[YO»;

- IIpecChl TUPABINYECKUE;

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHas ayquTOpHs Ij1s MPOBEACHUS MPAKTUUYECKUX 3aHATUN OCHAIICHA:

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KaIUMHU s IPEACTaBIeHUs y4eOHOM
nH(popManuy OOJBIION ayAUTOPHH: MYJIFTUMEIUIHHBIMU CPEICTBA XPAHCHHUSI, TEPEIauu 1
MpeACTaBICHUs yueOHOM nHbOpMAaIIIH;

- CTICIIMAIU3UPOBAHHON MEOEIIBIO.

4. YueOHas ayTuTOPUS IS BBITIOJTHEHHS KYPCOBBIX MPOCKTOB (paboT) OCHAIIEHA:

- KOMITbIOTEpHOM TexHuKoi ¢ maketoM MS Office, ¢ mogkmroueHneM K cetn
«HTEpHET» U C JOCTYIOM B JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCHUTETA,;

- CTICIIMAIU3UPOBAHHON MEOEIBIO.

5. YdeOHas ayquTOpHs IS TPYIIIIOBBIX U HHIUBUIYATbHBIX KOHCYJIbTAIHMN,
TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHON aTTeCTAIlMH OCHAIICHA:

- KOMITbIOTEpHOM TexHuKou ¢ maketoM MS Office, ¢ mogkmroueHneM K cetn
«VHTEepHET» U C JOCTYIOM B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHUBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

6. [Tomernenue a1 cCaMOCTOSITEIHFHOM pabOTHl OCHAIIIEHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VHTEepHET» U C JOCTYIIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy
VHUBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

7. [lomernenue i XpaHeHUs U MPOYUIAKTHYIECKOTO 0OCTY>KUBAHUS yueOHOTO
000pyI0BaHUs OCHAIICHO:

- CTICIMAIU3UPOBAHHON MEOEIBIO: CTEeIUIaKAMHU JIJIs1 XpaHEHUST y4eOHOTO
o0opyI0BaHuS;

-MHCTPYMEHTaMHU JIJIsl PeMOHTa Y4eOHOTO 000PY/IOBaHHS;

- mkadaMu T XpaHeHUsT Y4eOHO-MEeTOAMIECKON JJOKYMEHTAIIMH U MaTePHUAJIOB.



Ipuioxenne 1

YYEBHO-METOAUYECKOE OBECIIEHEHHE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINUXCS

AynuTOpHas CaMOCTOATENbHAas padoTa CTYACHTOB Ha MPAKTUYECKUX M JIAOOPAaTOPHBIX
3aHATHAX OCYIIECTBISETCS M0/ KOHTPOJIEM IIPETIOIAaBaTeNs B BUJIE PEIICHH 33/1a4 1 00CY KACHUS
pe3yJIbTaTOB, MOJYYSHHBIX B MOATPYIIAX MPHU BHIIOJHEHUH JIAOOPATOPHBIX PadoT.

BueaynuTtopHas camocTosiTenbHas paboTa CTyIEHTOB OCYIECTBIISIETCS B BUAE NOATOTOBKH
K Ja0OpaTOpHBIM M TPAKTUYECKUM 3aHATUSAM, TIIOATOTOBKE K CEMHHApY-IUCKYCCHH,
KOHCIIEKTUPOBAHMS C MPOPa0OTKOM JIEKIIMOHHOTO MaTepHualia, BBIIOJHEHUS WHAWBUIYaTbHBIX
3a1aHUH C KOHCYJIBTAlUSIMH PEIOoAaBaTeIs.

ITepedenns 1a0opaTopHBIX PadoT O AUCHMUILIMHE

1. Hncrpykrax no rexHuke 6e3onacHocTH B Jadopatopun OMJ] ¢ yuerom ocobeHHOCTEH
MCCJIEJOBAHMSI IIPOLIECCOB MPOKATKU, BOJIOYEHHUS U IIPECCOBAHMSL.

2. JlabGoparopHas pabGota «lccnenoBaHue 3axBaTa MeTasla BaJKaMM, ONEPEKEHUS U
YIIUPEHUS TPH MPOKATKe:». BBIMOMHAETCS Al yrayOleHusT W 3aKperuieHus 3HAHHM,
NPaKTUYECKUX  HAaBBIKOB, a TaKXKe OBJQJACHUS METOAMKOH W  TEXHHUKOU
9KCHEPUMEHTAJIBHOIO H3Yy4EHUs IPOAOJIBHOW TPOKATKU Kak pPa3sHOBUIHOCTU
TEXHOJIOTUYECKUX IIPOLIECCOB 00pabOTKM METAJIIOB aBieHueM. Llens nccienopanus -
SKCHEPUMEHTAJIbHOE M3YYEHHE 3aKOHOMEPHOCTEH 3axBaTa UM YCTaHOBUBLIETOCS
npoliecca Mpo0JbHON MPOKATKH, a TAK)KE CPAaBHEHHE PE3yJIbTaTOB SKCIEPUMEHTOB C
W3BECTHBIMH TEOPETHUYECKUMH IOJIOKEHHUSIMA TeopuH TpokaTku. [lo pesympratam
KOMILJIEKCHOT'O 3KCIIEPUMEHTa, KOTOpPBbIM  MNpoM3BOAUTCA B yueOHOH nabopartopuu
OM/I Ha mnabopaTOpHOM MPOKATHOM CTaHE, OCHAIIEHHOM anmapatypou mais
U3MEPEHUS YCUIIUS TIPOKATKH, BBITOJHSIIOTCS:

- aHaJIu3 ycJoBUH 3axBara (KO3 HUIMEeHTa TPeHUs1) Ha IpeesbHOe 00)KaTHe MeTalla;

- pacuer ¥ aHaJu3 [apaMeTpoB oyara aedopmarnuu;

- HU3y4YEHUE OINEPEIKEHUS;

- W3y4YEHHE YIIUPEHUs
Teopetnueckuii MaTepua, METOAMKA BBITIOJHEHHS U TPEOOBaHUS K MTPE/ICTABICHUIO PE3yJIbTaTOB
paboThI MPUBEICHBI B TOCOOMH:
Pymsnnes, M. . MccnenoBanue n aHaiau3 MpOJ0JIbHON MPOKATKH : MPAKTUKYM
[n1g By30B] / M. 1. Pymsanues, A. H. 3aBanuuius ; MarHUTOropckuii Toc. TEXHUUECKUN YH-T
um. I'. . Hocoga. - Marauroropck : MI'TY um. I'. Y. Hocoga, 2020. - 1 CD-ROM. - 3ari. ¢
TUTyI. 9kpana. - URL : https://magtu.informsystema.ru/uploader/fileUpload?name=4190.
pdf&show=dcatalogues/1/1535684/4190.pdf&view=true

TeMaTuKka NPAKTHYECKHUX 3AHATHH 10 JUCUUILIUHE

=

Pacuer nmapameTpoB ouara aedopmanuu npu JUCTOBOM U COPTOBOI MpOKATKeE.

2. Pacuer xo3ddunmeHTa TpeHUs U OLIEHKAa YCJIOBUM 3axBara NpH JUCTOBOW M COPTOBOM
MPOKAaTKe.

3. Pacdyer BBITSDKKM IOJIOCHI NpPU 3aJlaHHOM PEXHUME IPOIECCOB JHMCTOBOW M COPTOBOU
MPOKATKU

4. OrmpeneneHnue CKOPOCTH BAJKOB JJsi oOecreueHus 3aJlaHHOM CKOPOCTH TMOJIOCHI TpHU

JIMCTOBOM M COPTOBOM ITPOKATKE.

Pacuer u onieHMBaHNE SHEPTrOCUIIOBBIX TAPAMETPOB TOPsIUEH POKATKH JIMCTOB.

6. Pacder u onleHNBaHNE YHEPTOCHIIOBBIX TAPAMETPOB MPU COPTOBOH MPOKATKE B JIBYXBAJTKOBOM

Kanuope

PacueT 1 olileHMBaHNE YHEPTOCUIIOBBIX TAPAMETPOB XOJIOAHOMN MPOKATKU MOJIOC.

Pacuer u OLICHUBAHNEC SHCPIrOCUJIOBLIX MTapaMETPOB BOJIOYCHU A

9. Pacuer u olleHHBaHUE SHEPTOCHIIOBBIX 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

arwN

o

10.
11.
12.
13.

Tembl 3a1aHUi )11 KOHTPOJbHBIX PadoT

Jlnis cimydast ropsiueil mpoKaTKY JIMCTa CPaBHUTD MapaMeTphl ouara aedopManuu

Cc ydeToM U 0e3 yueTa BBICOTHOM YTSKKH 3aTHETO KOHIIA.

Omnpenenuts napameTpsl ouara aedopMaliiy Ipy X0JI0JHOM MPOKATKE MOJIOC.
Omnpenenuts napaMeTpsl oyara aedopMaliy Mpyu IpoKaTKe B Kamuope

Paccuntath U IpOBEpPUTH YCIOBUS 3aXBaTa IPU Topsiueil IpoKaTKe JTUCTa

Paccunrarh CKOpPOCTh IOJIOCHI M TPEOYEMYH0 CKOPOCTh BajlKa IpU IOpsSiYel NpoKaTkKe
JTUCTa

PaccuuTath pazmepsl 1 XapaKTepUCTHKU (POPMOU3MEHEHHS TP TOPSUCH MPOKATKE JTUCTA.
[TocTpoutsb peosioruyeckoe ypaBHEHHE IJIsl CTAIN 33/1aHHON MapKH B YCIIOBUSIX ropsueit
npokarku. Mcnons3ys TIOCTpOGHHOE  PEOJIOTMUECKOE  YpaBHEHHUE, ONPEIe]IUTh
HaMpsHKEHUE TeKYyUeCTH CTajll MMPH 33JaHHbIX YCIOBUSAX ropsyYeii MpoKaTKu

[TocTpouts peosiornueckoe ypaBHEHUE Ul CTAIU 3aJaHHOM MapKH B YCJIOBUSX XOJIOJHON
npokatku. Mcmonp3yss TOCTPOGHHOE  PEOJIOTMUECKOE ypaBHEHHUE, ONpeAeiuTh
HaIpsDKEHUE TEKYUECTH CTajIM MPU 3aJaHHbIX YCIOBUSAX XOJIOJAHON MPOKAaTKU
Paccunrare ycunue, MOMEHT M MOIIIHOCTh TOPSYEH MPOKATKH JIUCTA.

Paccuurarh ycuiue, MOMEHT U MOIIIHOCTh MPU IPOKATKE B IBYXBAJKOBBIX KaauOpax.
Paccunrarh ycunue, MOMEHT M MOIIIHOCTh XOJIOAHOM MPOKATKU MOJIOCHI.

Paccuurarh ycunue 1 OEHUTh BO3MOXHOCTh OCYIIIECTBICHHUS BOJIOUEHUSI.

Paccunrtath ycunue u OlEHUTh BO3MOXKHOCTD OCYIIIECTBIICHUS IIPECCOBAHUS



Ipuiio:xkenue 2

OHEHOYHBIE CPEACTBA JJI51 HPOBEJAEHUSA
INPOMEXKYTOYHOU ATTECTALIUA

a) [lnannpyembie pe3y1bTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA /ISl IPOBEAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CtpyKTypHBIi
PYIIYP IInanupyemsle
JJIEMEHT OueHouHble CpeCcTBa
pe3yJbTaThl 00y4eHUs
KOMIIETCHIIUH
OIIK-4 TOTOBHOCTBIO COYETaTh TEOPHIO U MPAKTUKY AJIS PELIEHUS MHKEHEPHBIX 3a1a4

IIK-3 roTOBHOCTBIO HCIIOJIB30BaTh q)HSHKO-MaTeMaTI/I‘ICCKI/Iﬁ almapar i peuICHuA 3a/1a4,
BO3HHMKAIOIIMUX B XOAC HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OIlIK-4.1

[1K-3.1

OIIK-4.2

I1K-3.2

3HaeT OCHOBHbBIC
3aKOHOMEPHOCTH U
SIBJICHUS B OYare
nedopmaruu B
nporeccax OM/I;
OCHOBHBIE
XapaKTePUCTHKHU
WHCTPYMEHTA JIJIs
peanu3aiiy MporeccoB
OMJI.

3HaeT METOJIbI pacueTa
HaMnpsHKEHHO-
nehopMUPOBAHHOTO
COCTOSTHUS,
KHHEMATHYECKUX U
CHJIOBBIX
XapaKTePUCTHK
npornieccoB OMJI.
Ymeer -BbIOMpaTh
napameTpsl
WHCTPYMEHTA JIJIs
pealu3aiuu 3aJaHHOTO
npouecca OM/I;
-aHaITU3UPOBAThH
TEXHOJIOTUYCCKHE
npoueccsl OM/I ¢
IIeJTbI0 TIONCKA
ONTUMAJILHBIX
MapaMeTpoB Iporecca u
BBIOOpA HAMITYYIIIETO
o0opyI0BaHUA.

YMeeT coCTaBIATh
MaTeMaTHIeCKOe
OTHMCaHUe AJI pacueTa
nedopmanui,
CKOpOCTEH
nedhopmanui,

Hepeqenb TECOPETHYECCKUX BOIIPOCOB K IK3aMECHY

w

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.

21.

B YCTHOI (popme

l'eomerpuueckuit  ouar npedopmauuu  mpu
MPOKATKE U €ro MapamMeTpshl.
l'eomerpust ouara pedopManuu C  y4eTOM

CITFOIIIMBaHHUA BAJIKOB.

HJ'IOH.[&I[L KOHTaKTHOM ITOBCPXHOCTH.

Pacuer OIICPCIKCHUA U €TI0 USMCHCHUC B CBA3HU C
YCJIOBUSIMHU IPOKATKH.

Teopernueckoe  ompeneneHue  CBOOOIHOTO
YIIUPEHHUS.
[lonsatne 00 OSHEPrOCWIOBBIX  IapaMeTpax
MPOKATKH
Ycunue TpOKaTKM M CpeJHee KOHTAKTHOE

JIaBIICHUE.

Pacuer cpenHero KOHTaKTHOTO JTaBJICHUS.
Pacuer MOMeHTa IPOKATKHU.

dakTUUECKHil o4ar, BHEKOHTaKTHas aeopmarus
Y ’KECTKUE KOHIIBI.

®da3pl NPOKATKH.

[IpuHyauTeNnbHbIN 3aXBart.

Koaddunrenra Tpenus npu npokaTke U METOIbI
€ro OIpPEIEIICHUs.

Bnusuue daxktopoB npokaTku Ha Kod(h(ULIUEHT
TPEHUS.

®dusnyeckasi CyIHOCTh HEUTPAIBHOTO yTJiia
Hanpsoxenno-negopmMupoBanHoe COCTOSIHHE
MeTaJula IpY MPOKATKeE.

Buasl u cocraBnsionue yumupeHus.

Bnusiue ¢pakTopoB NpOKaTKH Ha yIIMPEHUE.
KoHTakTHbIE HampsyKeHUs U OCOOEHHOCTH HX
pacrpeneseHnst BAOJAb AYTH 3aXBaTa.

BiustHue yciioBHM INPOKAaTKM Ha KOHTAaKTHOE
JIaBJICHHE

Hampsok€HHoe  cocTosiHME — eOopMaIiMOHHOMN
30HBI IIPH BOJIOYEHUHU B MOHOJINTHOM BOJIOKE.




CTpyKTypHBII

[Inanupyemble
3JIEMEHT Ol1ieHOYHbIE CPEACTBA
pe3yNbTaThl 00YYCHHUS

KOMIIETCHITNH
HaIpsHKEHUH, 22. OcHOBHast GopMyia HaNpPsHKCHHUS BOJOYEHUS B
KHHEMaTHYECKUX MOHOJIMTHOM BOJIOKE
XapaKTEePUCTUK 23. HampspkeHHOE COCTOSIHUE 30HBI eopMalvi B
JIBU>KEHUS METajuia u POJIMKOBOM BOJIOKE
WHCTPYMEHTA, CUJIOBBIX | 24. OcHOBHas (hopMyna HAmpsHKECHUS BOJIOYCHUS B
MapaMeTpoB JJis POJIMKOBO BOJIOKE.
pa3nu4HbIX mporeccoB | 25. HampspkeHHOE COCTOsSHUE 30HBI e opMariun
OM/I; ouleHuBaTH P MIPSMOM MPECCOBAHUU.
IIPaBUWJIbHOCTD 26. OcHoBHast hopMyJia YCHIIMSI IPECCOBAHUS
HCIIOJIb30BaHUA IIpuMepHbIe IpaKTHYECKHE 3aJaHUS
THIIOTE3, Oy IEHUH IS DK3aMeHa:
MPU COCTABJICHUU
MAaTeMaTHYECKOTO 1. 3anumure U 060CHYHTE YCIOBHE €CTECTBEHHOIO
ONHCAHMS; Ha4daJIbHOI'O 3axBarta.
PACCUNTHIBATE 2. 3anummre U 0OOCHYHTE YCJIOBHME 3axBara IpH
I[e(bopMauHH u YCTaHOBUBIICMCA IIPOLIECCE.
HANPSHKECHHS, IPOrHO3 | 3. 3aIMUIATE U 00OCHYHTE COOTHOLIECHHE CKOPOCTEH
paspyiieHus B MCTallIa W BAJIKOB B Pa3JIMYHBIX 30HAX oOdYara
nporeccax 06paboTku aepopmanuu.
METAJJIOB JABJIICHUEM, 4, BI)IBCIII/ITG I[I/I(b(l)epeHHI/IaHBHOC YpPaBHCHUC
CHJTBI, paboOTy 1 HOPMAaJIbHBIX KOHTAKTHBIX HANPSIKEHU.
MOIITHOCThH 5. BocnpomBe)mTe PCIICHUEC YPABHCHUA KapMaHa
IUIACTUYECKOU AN. HenukoBbiM
nedopManuy ¢ 6. OueHuTh BO3MOXKHOCTD 3aXBaTa MeTajlia
npuMeHerneM DBM. BaJIKAMHU MPU 3a/IaHHBIX YCIIOBUSX.

OIK-4.3 Braneer MeTogaMu 7. OueHuTh yCTOMYMBOCTD TpoIIecca MPOKATKHU MPH
aHaIM3a 3a/IaHHBIX YCIIOBUSIX.
TEXHOJIOTUYECKUX 8. O1eHNUTh PEAIN3YEMOCTD MMPOLECCA BOJIOYCHUS
IPOIECCOB M MX 3agaHus HA pelleHMe 32124
BIIMSTHUS Ha KAYCCTBO 13 Npo(ecCHOHAILHOM 00J1acTH:
MOJTy4aeMbIX U3/ICIUH;
yMeHHEM 1. Omnpenenuth mapameTpsl ouara aedopMaiuu npu
aHAJIM3UPOBATH 3a/IaHHBIX YCIOBUSAX MTPOKATKH.
TeXHOJOTHUCCKHE 2. Ompenenuth KOA((GUIUEHT BBITSKKA TTPU
PEXKHMBI. 3a/TaHHBIX YCIOBUAX MTPOKATKH.
BJ'IaIICCT HaBBIKAMHU 3. OHpCI[CJ'II/ITL CKOPOCTH BAJIKOB, KOTOpas

I1K-3.3 CaMOCTOSTEIEHO obecrieuuT TpedyeMyr0 CKOPOCTh TTOJIOCHI TPH
npHoGpeTaTh, 3a/IaHHBIX YCIJIOBUSI.

4. OmnpenenauTb CKOPOCTh MOJO0CHI MPHU 3aJaHHON

yCBauBaThb U MPUMCHSAITH
3HAHUA IJI1 aHaJIn3a 1
00BsICHEHUS
3aKOHOMEPHOCTEM
nepopMUpOBaHUS
MeETaljia, KHHEMAaTUuKN
JIBMDKEHUS MeTaJlIa U
WHCTPYMEHTA,
BO3HUKHOBCHUSA U
pacripeneneHus
HArpy30K B oyare

CKOPOCTH BAJIKOB.

. OnpenenuTts ycuiame 1 MOMEHT TopsiYeil MpOKaTKH

JIMCTA U OLEHUTHh BO3MOKHOCTh OCYILIECTBIICHUS
nporecca.

. OHpC,Z[CJII/ITB YCHUJINEC U MOMCHT XOJIOJTHOM

IMPOKATKH IMOJIOCHI U OIICHUTH BO3MOXXHOCTH
OCYHICCTBJICHUS ITpoLccca.

. Onpenenuts yCWJIME 1 MOMEHT COPTOBOM

HpOKaTKI/I 1 OOCHUTH BO3MOXHOCTH
OCYIIECTBIICHHUS TTpoIiecca.




CTpyKTypHBII

[Inanupyemble
3JI€MEHT OneHoyHbIE CpECTBA
pe3yNbTaThl 00YYCHHUS
KOMIICTCHIINHU
nedopMaruu B 8. OmpenenuTh yCuiie ¥ MOITHOCTh  BOJIOYCHUS
Pa3IUYHBIX MpoLeccax MIPOBOJIOKU U OLIEHUTh BO3MOXKHOCTh
OM/. OCYILIECTBIICHHS TIpolLiecca.

9. Onpenenuth ycunue aehopMaluy mpu
NIPECCOBAHUU MPO(UIISA U OLIEHUTH BO3ZMOKHOCTb
OCYUIECTBIJICHHUS ITpolLiecca.

10. Ompenenuts BO3MOKHOCTD TOpsTUEH MPOKATKU

JMCTA MPU U3BECTHBIX TEXHUYECKHX
XapaKTepUCTHKaX pabovel KJIeTH U MPUBOJA.
11. OnpenenuTh BO3MOXKHOCTD IPOKATKU COPTOBOIO
npoduIIst IpU U3BECTHBIX TEXHUIECKUX
XapaKTEePUCTHKAX padovell KIETH U MPUBO/A.
12. OnpenenuTh BO3MOXKHOCTD XOJIOAHOM MPOKATKU
TI0JIOCHI ITPU U3BECTHBIX TEXHHUYECKUX
XapaKTepUCTHKaX pabovell KIeTH U MPUBOJA.
13. Omnpenenuts BO3MOKHOCTD BOJIOUEHHSI TPODUIIS
IIPY U3BECTHBIX TEXHUYECKUX XapaKTePUCTHKAX
BOJIOYMJIBHOTO CTaHA
14. Onpenenuth BO3MOXKHOCTD [IPECCOBAHUS
npoduIIs IPU U3BECTHBIX TEXHUYECKHX
XapaKTepUCTHUKaX Mpecca

6) HOpﬂ)IOK MpOBECACHUA l'[pOMe)KyTO‘-lHOﬁ aTTeCTaluu, NOKa3aTe/JiIn 1 KPpUTEPUHU
OIICHUBAHUA:

[Tpu moaroToBKE K SK3aMeHy HE0OX0IuMO o3HakoMuTcs ¢ [Iporpammoii kypca.

CryneHTaM TnpeqoCTaBisieTcsl MporpaMma H3Y4eHMs] JUCIHUIUIMHBI C  yKa3aHUEM
VCTOYHUKOB, II€ MOXKHO HAaTH OCHOBHOM MaTepuall M0 JaHHOU TeMeE.

Pabota cTyieHTOB COCTOUT B IPOPabOTKE 0030PHOTO JICKITMOHHOTO MaTepuaia, B U3y4eHUN
1o yueOHHMKaM IPOrpaMMHOr0 MaTepualla 1 peKOMEHA0BAaHHBIX MTPETo1aBaTeNIeM JIUTepaTypHbIX
VCTOYHUKOB, BBIIIOJHEHUM pacueTHBIX paboT, B pEIICHUHM AaHAJOTWYHBIX 3aJad MO JaHHON
TEMaTHKE, 03HAKOMJIEHHU C METOAMYECKMMH MaTepHajaMu IO JAaHHON Teme. Meroauueckue
MaTepuaibl HaxonaTcs Ha kadeape TOM (ayn. 2/9). Web-opueHTHpOBaHHBIE METOAMYECKHE
MaTepHualbl pasMelleHsl Ha caiite MI'TVY.

W3ydyeHne peKoMEeHI0OBaHHOW JOIMOJHUTEIBHON JTUTEpaTyphl LieJecoodpa3Hee HaunHaTh C
o0mux (yHIaMEeHTaIbHBIX paldoT, a 3aTeM MEePEeXOUTh K YaCTHBIM paboTaM, CTaThsIM; B ClIydae
aHaJIM3a HOBEUIINX Pa3pabOTOK U TEXHOJIOTUH € KYpPHAJIbHBIX CTaTeil.

[Touckn HyXHOM aMTEpaTypsl HYXXHO HAuMHaTh C MPOCMOTpa OMOIMOTEYHBIX
CUCTEMAaTUYECKUX KaTaJloroB, pedepaTuBHBIX KypHanoB. O MOMEUIEHHBIX B KypHalIaX CTAaThIX
MOJKHO Y3HaTb U3 BBIXOAALIEH €KEHEAENbHO «JIeTomucH JKypHalbHBIX CTaTeil», U3
Ooubmuorpadguueckux ykasaTeynel HOBOHM JINTEPATypbl. YKa3zaHUS Ha UMEIOLIYIOCS JIUTEPATyPy 1O
KOHKPETHBIM BOIIPOCaM MO>KHO HAalTH B CHOCKax MOHOrpaduii, ctareil, yaeOHUKOB.

DK3aMeH 10 JaHHOW JUCIHIUIMHE TIPOBOAUTCS B YyCTHOU ¢opme wmm B Qopme
KOMIIBIOTEPHOI'0 TECTUPOBAHUS uepe3 00pa30BaTeIbHbIN MOPTal.

B ycTHOii (popme dK3aMeH MPOBOIUTCS MO SK3aMEHAIIMOHHBIM OWieTaM, KaKIbId U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUYECKUX BOMPOCA U OJTHO IPAKTUYECKOE 3aJaHUE.



Ioka3aTesu M KPUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOH dopme:

— Ha OLEHKY «OTJMYHO» (5 OamioB) — oOydarommuiics JEMOHCTPUPYET BBICOKHH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHuecKoe U TIyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OICHKY «xopomio» (4 Oamia) — oOydaromMiics JIEMOHCTPUPYET CPEAHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAaIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYTHEHUS IIPU AaHATUTHYECKUX OTIePalUsiX, IepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YHOBJIETBOPUTEJNBHO» (3 Oayia) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBHIH
ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JOIMYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBUE OTICNBHBIX 3HAHWW, yYMEHHWH, HaBBIKOB, OOydaromMiics
UCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSMHU MPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLEHKY «HEeY/I0BJIETBOPUTEJILHO» (2 Oamia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MycKaeT CyleCTBeHHbIC OMMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIPOM3BE/ICHUS U O0BSICHEHNUS HH(OPMAaLIUK, HE MOXKET [10Ka3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

MI0KAa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1a4.

IIpu 3x3aMeHe B (popMe KOMIBIOTEPHOT0 TECTHPOBAHMSA TECT BKJI04YaeT 20 BOIIPOCOB,
KOTOpPBbIE HM3BJICKAIOTCA CIy4YailHOW BBIOOPKOW W3 TepedHs, ykazaHHoOro B [lpumoxxenun 3, u
npoaomkaercs He 6onee 60 MunyT. [loka3aTeu U KpUTepUu olleHUBAHMS IK3aMeHa B opme
KOMIIbIOTEPHOI0 TECTHPOBAHHUS:

- «YZOBJIETBOPUTEIILHOY, €ClIU o0yuaromuiicss Habpai oT 65 10 79 6anios;

- «XOpoIo», ecnu obyyvaronuiicsa Hadpai ot 80 10 94 Ganos;

- KOTJINYHOY, €cli 00yyaroluiics Habpan 95 u 6onee O6aIoB.
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NPUJIOXKXEHMUE 3

BOIIPOCHI
AJs TUCTAHIMOHHOM ¢/1a4yH IK3aMeHa B (opMe KOMIIbIOTEPHOT0 TECTUPOBAHUS
no aucuuminne «Teopusi 00padoTku MeTasJI0B AaBjieHueM (UacTh 2)»

Urto Takoe npokara?

VYkaxure cxemy, KOTOpasi COOTBETCTBYET IIPOIOIbHOM MPOKATKE

VYkaxute cxeMy, KOTopasi COOTBETCTBYET IIONEPEYHO-BUHTOBON IIPOKATKE
VYkaxure cxemy, KOTOpasi CXeMa COOTBETCTBYET IONEPEYHON IIPOKATKE
Oxapaktepu3yite CBOOOIHYIO IPOKATKY

OxapakTepu3yiiTe HeCBOOOIHYIO MPOKATKY

VYkaxute 0cCOOEHHOCTU ropsiueit mpoKaTKku (MOKHO yKa3aTh HECKOJIbKO OTBETOB)
YKaxuTe 0COOEHHOCTH XOJIOJHOM MPOKATKH (MOKHO YKa3aTh HECKOJIBKO OTBETOB)
VKa)KuTe OTIMUUTENBHYI0 0COOEHHOCTh HEMPEPBIBHOM MPOKATKU

YcnoBue 6e3aBapuiiHOCTH HEMPEPHIBHON MIPOKATKH

YcnoBue NpoKaTKU ¢ HOANOPOM B Mape KieTen

C kaxoif ebIo IpY IPOKATKE MPUMEHSIOT IIPUEM «BEPXHEE JaBICHHUE» ?

C Kaxoi LeNbI0 IPU IPOKATKE MPUMEHSIOT IIPUEM «HUYKHEE TaBICHUE» ?

Kakum 00pa3oM oCyIIeCTBIISAIOT TP IPOKATKE MPUEM  «BEPXHEE JaBICHHUE»?

Kakum 06pa3om oCylIeCTBISIOT IPH MIPOKATKE «HIDKHEE JIaBIeHUE» ?

UYro npexacrasiseT co00il HATSKEHUE MOJI0CHI?

K nmepennemy KOHIly IOJIOCBL, KOTOpas MMEET IIpenen TeKydectd O g (Mlla) u nmomans

HOIEPEYHOrO CEUECHUS F, (mm?), npunoxeno ycwme martsokenus Qq (xH).

OrnpenenuTh BEIMUUHY CPETHETO YASITHHOTO HATSHKCHUSI.
K mepennemy KOHILy 10JIOCBI, KOTOpast UMEET npesen Tekydectd G g (MIla) n nnomans

nonepeunoro cedenus F; (mMm%), upmnoxkeno ycwme mHartsokenus Qp (xH).

OrnpenenuTh BEIMUYUHY YPOBHS HATSKCHUS

VYkaxute ¢popMyiTy s BBIYUCICHUS JJIMHBI o4ara aedopmanuu

Kaxk u3mensiercs aimHa oyara aeopManuu Ipu 0JTHOM U TOM K€ 00KATHU C YBEITMYECHUEM
JuaMeTpa Bajka ?

Kax u3mensiercst jymmaa ovara aedopmaiiuy mpy OJJHOM M TOM e JHaMETpe BaJika

C yBenu4yeHueMm o0xaTus ?

VYkaxute GopMyIy JUIsl BRIUUCIEHUS yTIa 3aXBaTa, BHIPAXKEHHOTO B pauaHax

Ykaxute GpopMyTy ISl BBIYUCIEHUS yTIila 3aXBaTa, BRIPAKEHHOTO B Tpajaycax

Kax u3meHnsieTcst yros 3axBarta mpy OJJHOM U TOM K€ 00KaTHH C YBEITMUECHUEM JTHaMeTpa
Bajka?

Kak m3MeHnsieTcst yroa 3axBaTa MpU OJJHOM M TOM K€ JTUAMETpPEe BajKa C YBEITUYCHUEM
oOxxaTus?

ITomoca ucXOoaHOM TOJIIIMHON hO (MM) OOXUMaeTCs 10 TOJIIUHBI hl (MM) Bamkamu

JMaMeTpoOM Dp (Mm). Onpenenuts JUIMHY o4ara aedopmammu
ITonoca MCXOAHOM TOJILIMHON hO (MM) 0OXKUMAaETCs 0 TOJIIMHBI hl (MM) BamKaMu
JMaMeTpoOM Dp (Mm). OnipenenuTh BEIUYUHY yTJa 3aXBaTa, BHIPAXKEHHOTO B rpaaycax

Yro Takoe «BbICOTa 04ara JieopManum» (MOXKHO yKa3aTh HECKOJIBKO OTBETOB)?

Kakoii ouar neopmaiiny Ha3pIBalOT BEICOKUM?

Kakoii ouar nedopmannu Ha3bIBalOT HUZKUM?

Kak knaccupunupyrores ciryyan IpoOKaTKU B 3aBUCUMOCTH OT 3Ha4€HUs (PaKTOPa BBICOTHI
ouara aedpopmMaru

Yro Takoe «IuprHa ovara gegopmarnum»?
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UYrto mokaszsiBaeT K03 HUIMEHT monopa ?

Kak n3mensiercst KoapUIHUEHT TMOANOpa C yBeIWYeHHUEM KO (UIIEeHTa KOHTAKTHOTO
TpeHusi?

Kak n3mensiercs KoaQuIueHT Moarnopa ¢ yBeIMYEHUEM BBICOTHI o4ara aedopmariim?
[TonsiTHE O CpeiHEM KOHTAaKTHOM JIaBJICHUU

Kak nHazpiBaroTcs o0nmactu ouara geopMaiuy B €ro IpoI0JIbHOM CeUeHUH?

Kak Ha3biBaroTCs 00/1aCTH Ha KOHTAaKTHOW IIOBEPXHOCTH o4ara Jegopmanuu?

UTto mpoucxoauT BOJIM3M HEUTPAIbHON TOYKM HAa KOHTAaKTHOM MOBEPXHOCTU? (MOXKHO
yKa3aTh HECKOJIBKO OTBETOB)

VYkaxxute 0COOEHHOCTH CHUJI KOHTAKTHOT'O TPEHUSI B 00JIACTH ONEPEKEHUSI (MOKHO yKa3aTh
HECKOJIbKO OTBETOB)

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

Kakum napameTpom xapakTepusyercs M0JI0)KEHUE HENTpaabHOU TOUKHU? (MOKHO yKa3aTb
HECKOJIbKO OTBETOB)

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

YTo npeacTaBisioT cOO0H KeCTKHE KOHIIbI?

B 4eM cyTh runoresbl MI0CKUX CeYeHU?

B uem cyTh siBIeHUS «cruntomyBanue Bajaka»? (MoXHO yKa3aTb HECKOJIBKO OTBETOB)
OneHure BO3MOXKHOCTh IIACTUYECKOro o0kaTus BenuuuHOM € (%) mpu XOJoaHOM

POKATKE MOJOCHl UCXOAHOH TonmumHoi Ny (MM) CTAalbHBIMM BaIKaMH AHAMETPOM
Dp (MM) npu ko3¢ punmente Tperust L. CpenHee conpoTuBieHue Jedopmannuu ch
(MITa), cpenHee 3HaueHUE YIEJIbHBIX HATsDKEHHH (] cp (MITa). Ilpu pemenun 3amxauu

BOCTOJNb3yHTEeCHh popmyroii A.A. Koponesa
IIpn mpokaTke BaJKaMU JTHAMETPOM Dp (MM) JUCTa UCXOAHOM TOJIIMHON hO (Mm)

u mmpuHoit Dy (Mm) ¢ obxatmem € (%) npomsouuto ymmpenne AD (mm). Kakopa
TUTOINAAb KOHTAKTHOM MOBEPXHOCTH?

[Tonoca oBaNbHOrO CEYEHHs pa3MepaMu hgxby (Mm) mmomamsio Fy (Mm?)
POKATHIBACTCS B KBaAPATHOM KanulOpe pasmepamu N x b, (Mm) B onocy ¢ miowmaznsio
ceuenust (Mm?). OmpesiennTh TUIOMAAh KOHTAKTHON MOBEPXHOCTH, €CIM JHAMETP
BankoB 1o Oypram Dg (MM) m 3a30p mexay Oypramm t (mm). IlpumeHuts MeTon

IIPUBEIEHHOM MOJIOCHI

Kak wu3MeHsI0TCS Npu yCTaHOBUBLIEMCS IIpoliecce€ MPOKATKU YCIOBUS TPEHUS Ha
KOHTAKTHOM MOBEPXHOCTH, TOJIIIMHA TOJOCH, OOKaTHe, YCHJIME MPOKATKH U JApYyTrHe
napameTpbl? (MOXHO yKa3aTh HECKOJIBKO OTBETOB)

IMonoca ¢ IIomabo MonepedHoro cedenus F; (MM?) BBIXOIHT U3 BATIKOB CO CKOPOCTBIO
V1 (M/c). C Kakoli CKOPOCTBIO OyJIeT BXOIUTh B BAJIKH 3aHUH KOHEL[ 5TOH IIOJIOCKI, €CIIH

K09 QUIMEHT BBITSKKH paBeH A, ?

VYKaxuTe ycIoBHE €CTECTBEHHOTO 3aXBaTa MPSIMOYTOJIbHON MOJOCH IHJIMHAPHYECKUMHU
BaJIKaMH (MOXHO YKa3aTh HECKOJIBKO OTBETOB)

VYKaxure ycloBHE NPOKATKU 0e3 MPOOYKCOBKM BalKOB (MOYKHO YKa3aTh HECKOJBKO
OTBETOB)

BO3MOXEH JIM eCTECTBEHHBIH 3aXBaT MONOCH TOMIMHON Ny (MM) Bankamu guamerpom
Dp (MMm), eci K03 (GULIUMEHT TPEHHS IIPY 3aXBaTe Ll , , @ 3a30p MEXKIY BalkaMu Z (MM)

(MoXHO yKa3aTb HECKOJIBKO OTBETOB)
Byner 11 ycTOHYMBBIM MPOLECC MPH MPOKATKE MOJOCHI TOJIIUHON ho (MM) BasmkamMu

JUaMeTpoOM Dp (MM), eciu 3a30p MEXIY BalkamMu Z (MM), @ KO3((UIIMEHT TPEeHUs Ipu
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TAHOBUBILIEMCS IIPOL] ] ’KHO YKa3aTh HECKOJIBLKO OTBETOB
CTaHO eMC orecce y9Mo 0 yKasa €CKOJILKO OTBETO

Yro npeacTaBisieT co0oi K03 GHUIIMEHT TPEHUS TS BCE KOHTAaKTHON MTOBEPXHOCTH ?
Kakoe BbIpakeHUE 3aKOHA TPCHHsI Hanbo0JIee COOTBETCTBYET MITKUM YCJIOBHSM TPEHUS B
30HAaX OMEPENKEHUs] U OTCTaBaHUS?

Kakoe BbIpakeHHE 3aKOHA TPEHUS HAUOOJEEe COOTBETCTBYET YCIOBHUSM TPEHHUS B 30HE
MpUJTUIIaHu ?

CyIIHOCTH ONepexKeHUs KaK SBJICHUS

CymHOCTh OlepekeHus KaK XapaKTepUCTHKHU Ipolecca MpoKaTH

C Kakoil CKOPOCTBHIO BBIXOJHT T0J0Ca U3 oyara JieopMalnu, eciii OKpYy>KHasi CKOPOCTh

BaJIKa Vp (m/c), a onepexxenue S (%)? PesynbraT npeacraButh ¢ TogHOCTHIO 0,1.

C KaKoif OKpY>KHOH CKOPOCTBIO HEOOXOIMMO BpaIllaTh BAIKH, YTOOBI ITOJIOCA BBIXOMIIA U3
ouara aedopmanuu co ckopocteio Vq (M/c), ecnu omepexenue S (%)? Pesymbrar

MPEACTaBUTh C TOYHOCTHIO 0,1.

Kak u3aMeHuTcs HeUTpanbHbIN yToJl, €CIM BOSHUKHYT IIPUYKHBIL, 3aTPyAHSIOIINE TPOLIECC
MPOKaTKHU ?

Kak u3MeHuTCS HEWUTpaJbHBIM YIroj, €ClIM BO3HMKHYT IPUYMHBI, CIOCOOCTBYIOIIME
MpolLeccy MPOKaTKH ?

Kak u3MeHUTCS HEUTPAIBHBINA YIroJl, €CJIM IIPU NPOKATKE IEPEIHEE HATSKEHHUE CTaHET
OOJIBILIIE 3aIHET0?

YeMy paBHO MHHUMAJIBHOE 3HAYEHUE HEUTPAJIBHOIO Yrja MpH IPOCTOM IMPOLECCEe
MPOKATKU?

Uemy paBHO MakCHMaJIbHOE 3HAYEHUE HEUTPAIBHOIO yrjia MpU IPOCTOM Ipolecce
MPOKATKU?

Kak cooTHOCHTCS omepekeHHe IpH IMPOKATKE C BBICOKUM oOdYaroM jaedopmanuu u
olepeKeHHe MpU MpoKaTKe ¢ HU3KUM o4yarom aedopmaruu ?

VYKakuTe OCHOBHYIO MEXaHUUYECKYIO CXeMy AeopMaliii Mpu NpoKaTKe

B03MOXHO 11 U3MEHEHHE OCHOBHOW CXEMBI HalPSPKEHHOIO COCTOSIHUS METajlla B o4yare
nedhopmaruu ipu npokatke? (MoXHO yka3aTh HECKOJIBKO OTBETOB)

Kakue (mo xapakrepy AeWCTBHS) MPOJOJBHBIE HAMPSKEHHs O00pa3yloTCs y CEUeHUS
BBIXOJIa U3 HU3KOTO ovara aepopmanuun 7

Kakue (mo xapakrepy AeWCTBHS) MPOJOJBHBIE HAMpPsDKEHHUS O0Opa3yroTcs y CEUCHHS
BBIXO/Ia U3 BBICOKOTO ouara aepopmanuu  ?

B ueM cymHOCTh yIIMPEHUS KaK SIBICHUS?

B uem cymiHoCTh ympeHus Kak XapakTepUCTHUKH Ipoliecca IpoKaTu?

KakoBa B3aMMOCBSI3b MEXKIy XapaKTEpPOM BIUSHHUS YCIOBHM MPOKATKH Ha yJIJIUHEHUE
MeTasuia u ymmpenuem? (MoxHO yka3aTh HECKOJIBKO OTBETOB)

Kak cootHOcsATCS MexIy c000i KO3 (UIMEHTHI BHITSDKKA U YIIUPEHUS B 3aBUCUMOCTHU
oT mHpuHbl ovara nedopmanun? (MoxkHO yKa3aTh HECKOJIBKO OTBETOB)

IIpu OnpeseNneHHbIX YCIOBHSX MoKasarens ymmpenust Cp, = Ab/Ah >1. 310 o3nauaer,

YTO BEJIMYMHA YIIMpPEeHHs Oousbllle BeIMYMHBI 00kaTus. KakoB MexaHHM3M JaHHOTO
sBneHna? (MoXHO yKa3aTh HECKOJIBKO OTBETOB)

Kak ymupenue nmpu npokaTke 3aBUCUT OT KoddduuueHnta tpeHus? (MoxHO ykas3aTb
HECKOJIbKO OTBETOB)

Kak BnusieT Ha ymMpeHne XMuMU4eCKUN COCTaB CTaIH ?

Kak Biusier Ha ymupeHnue IpoOHOCTb JepopMalui pH MPOKaTkKe ?

Kak Biuser Ha yumpeHue npu NpokaTtke JuamMeTp BalkoB ?

Kak Biuser Ha ymMpeHue npu NpoKaTKe HaTsSHKEHHUE 7

IIpu mpoKaTke MPAMOYTOJIBHOM MOJNOCHl ¢ MCXOAHBIMH pasmepamu ceuenus Ng x Dy

(MM) TONIIMHA YMEHBIIHUIACH O hl (MM), a qIMHA YBENIWYWIIAch C IO hi (o) |1 (Mm).

KakoBa mmpuHa npokaTaHHOM 1010Ck?
KakoBa 0coOOG€HHOCTH CBOOOTHOTO yIIUPEHUs?
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KakoBa 0COOEHHOCTh CTECHEHHOTO  yIIMPEHUS?

KakoBa 0cOOEHHOCTb BBIHYXACHHOIO yIIUPEHUS?

K »sHeprocunoBsIM mnapameTpaM NPOKATKH OTHOCUTCS (MOXXHO YKa3aTb HECKOJbKO
OTBETOB)

VYxaxute ¢opMylly Al pacueTa MOMEHTa Ha Bally JBHUratels TIJaBHOTO MPUBOJIA
IIPOKATHOT'O CTaHa

Urto Takoe ycuiaue nmpoKaTku?

Cy1iecTBYET JIU CBSA3b MEXKAY YCUIIMEM IPOKATKU U CPEAHUM KOHTAKTHBIM JIaBJICHUEM?
Cy1iecTByeT Jiu CBS3b MEXKAY YCUIIUEM MPOKATKU U KOHTAKTHBIM JaBJIEHUEM

Kakass smropa KOHTAaKTHBIX JaBJIEHUN COOTBETCTBYET IPOKATKE IIPH BBICOTE oOyara
nedopmaruun 0,67

Kakass smropa KOHTAaKTHBIX JaBJIEHUN COOTBETCTBYET IPOKATKE IIPU BBICOTE oOyara
nedopmaruun 1,357

Kakass smiopa KOHTAaKTHBIX JaBJIEHUN COOTBETCTBYET IPOKATKE IPH BBICOTE oOyara
nedopmaruu 3,757

Vxaxure auddepeHnnanbHoe ypaBHEHHE HOPMAIBHBIX KOHTAKTHBIX HAINpPsDKEHUH
(MOXHO yKa3aTh HECKOJIBKO OTBETOB)

VYkaxkuTe ypaBHEeHHE KOHTAaKTHBIX HanpspkeHuit A. M. Lenukosa

Kakas ¢opmymna oroOpaxaer pacrpeneieHne KOHTAKTHBIX HalpsDKEHHH B 30HE
OTCTaBaHuUsA?

Kakas ¢opmymna ortoOpaxkaeT pacrpeneieHne KOHTAKTHBIX HaNpsOKEHHH B 30HE
onepexeHus?

. Kak Brimsier k03(GUIMEHT KOHTAKTHOTO TPEHHsS Ha KOHTAKTHOE JABIICHHE W YCHIINE
npokatku? (MoHO yKa3aTh HECKOJIbKO OTBETOB)

Kak BnusieT o0kaTue Ha KOHTaKTHOE JlaBjieHUE U ycuiine npokaTku? (MoXHO yka3aTb
HECKOJIBKO OTBETOB)

Kak Bnuser nuameTp BaJlKoOB Ha KOHTAaKTHOE JaBjeHHUE U ycuiine npokaTku? (MoxHo
yKa3aTh HECKOJIBKO OTBETOB)

Kak BnusieT 3aiHee HaTsHKeHNEe Ha KOHTAKTHOE JIaBjeHue U ycuiue npokatku? (MoxHo
yKa3aTh HECKOJIBKO OTBETOB)

Kak Bnuser mepeaHee HaTsSHKEHME Ha KOHTAKTHOE JIABJICHHE W YCHUJIME MPOKATKHU?
(MosxHO yKa3aTh HECKOJIBKO OTBETOB)

[IpokaTeIBaeTCs JUCT TOJIIIMHOU hO (MM) ¥ IHpUHOU bO (MM) BajKaMu JAMaMETPOM
Dp (Mmm) ¢ obxkaruem € (%). Uemy paBHO cpeHEe KOHTAKTHOE JaBJICHHUE, €CIIU

ycunue npokatku P (MH)?
IpokatbiBaercs auct Tommuuoi Ny (Mm) u wupuHOi Dy (MM) Bankamu guamerpom

Dp (Mm) c oOxkatuem € (%). Uemy paBHO ycHUITUE IPOKATKH, €CITH CPETHEE KOHTAKTHOE
JIaBJICHHUE pcp (MITIa)?

KakoBo 3HaueHne ko3duiueHTa BIUSAHUS BHEITHETO TPEHUS HA CPEHEe KOHTAKTHOE
JIaBJICHHUE IIPU MTPOKATKE B BBICOKOM ouare jfedopmanun?

KakoBo 3HaueHne ko3duiueHTa BIUSAHUS BHEITHETO TPEHUS HA CpeHEe KOHTAKTHOE
JaBJICHHE MIPU MPOKATKE B HU3KOM oyare aegopmariuu?

KakoBo 3HaueHue Kod(pQuIMEHTa BIMSAHUSA BHEUIHMX 30H Ha CpeJHee KOHTAKTHOE
JIaBJICHUE TIPU MIPOKATKE B BBICOKOM oyare aedopmanun?

KakoBo 3HaueHue Kod(puIMEHTa BIMSAHUS BHEUIHMX 30H HAa CpeJHee KOHTAKTHOE
JaBJICHUE MIPU MPOKATKE B HU3KOM oyare aegopmariuu?

Yro Takoe MOMEHT NPOKATKU?

Uro Ttakoe kodpdurmeHt mieua?

Kakue 3HaueHust MOXeT IpUHUMAaTh K03 puuueHT mieya?

Kakue 3HaueHuss MOXKeT NpUHUMATh K03 duument mieya?

Kak, 1mo cpaBHEHMIO C MPOCTHIM IPOLIECCOM, M3MEHUTCS MOMEHT IPOKATKH, €CIH
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HaTSKEHHME 3a/IHETO KOHIIA IMOJIOCH OyJeT OoJbllle, YeM HaTsHKEHHE MepeHero KOHIa
10JIOCHI?

Kak, mo cpaBHeHHMIO C MPOCTHIM MPOLIECCOM, HM3MEHHMTCS MOMEHT MPOKAaTKU, €CIU
HaTsHKEHUE 3aJHETO KOHIIA IMOJIOCH OYJIeT MEHbIIE, YeM HaTsKEHUE MEepeHEero KOHIa
10JIOCHI?

Kak, nmo cpaBHEHHIO C TPOCTHIM MPOIECCOM, M3MEHUTCS MOMEHT IPOKATKH, €CIU
HaTSKEHHE 3aJIHEr0 KOHIA MMOJIOCHI OyIeT paBHO HATSXKEHUIO NIEPETHEr0 KOHI[A MOJIOCHI
Yxkaxute QOopMyIbl IS pacyera MOIIMHOCTH IMPOKATKH (MOXKHO YKa3aTh HECKOJIBKO
OTBETOB)

Kak paccmarpuBaroT compoTuBieHHe aedopmanuu TpH pacueTax — MapaMmeTpoB
MPOKaTKu ?

Kaxkue Be1m4nHbI OTHOCSATCS K TEPMOMEXaHUYECKUM NTapaMeTpaMm Ipoliecca MPOKATKU?
(MOXHO yKa3aTb HECKOJIbKO OTBETOB)

Kakoii mapamerp mpuHUMAIOT B Ka4eCTBE TEMITEpaTypsl ehopmupoBanus ?

Kakumu xapakrepuctukamu (OpMOM3MEHEHUS! OLICHUBAIOT CTEMEHb Ae()OpMHUPOBAHUS
(Mo>HO yKa3aTh HECKOJIBKO OTBETOB)

VYKakuTe BhIpaXKEeHUE AJI pacueTa CKOpOCTU AepOpMUPOBaHUS

Onpenenuts CKOPOCTh JedopManuu TMPH IMPOKATKE IOJIOCHI TOJITUHON hO (Mm)

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



