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Pabouas nporpamma coctasnesa Ha ocsose PI'OC BO - 6akanaspuar no
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JIMcT akTyajm3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM o1y Ha 3aceqanuu kadeapbl TexHonoruit 00paboTKu MaTEpHAIIOB

[Ipotokon ot 20 . No
3aB. kadeapoii A.b. Momep

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 oo0peHa s peanusaruu B 2027 - 2028
y4eOHOM o1y Ha 3aceqanuu kadgeapbl TexHonoruit 00pabOTKu MaTEpHAIIOB

IIporokonm ot 20 r. No
3aB. kadeapoii A.b. Momep

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl TexHomoruii 00paboTKH MaTepHUaIoB

[Iporokon ot 20 . Ne
3aB. kadeapoii A.b. Moep

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TexHonoruid 00pabOTKH MaTepuaIoB

[Iporokon ot 20 . Ne
3aB. kadenpoit A.b. Momnep




1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

[enssMu ocBOeHUST TUCIUTIINHBI «Teoprst 00pabOTKH METAIIIIOB J1aBIICHUEM
SIBJISTFOTCS:

- Pa3BUTHE y CTYACHTOB JINYHOCTHBIX KaueCTB, a TakkKe (hopMupoBaHHe odmenpodec-
CHOHAJIBHBIX U ITPO(eCCHOHAIBHBIX KOMIIETCHIIUN B COOTBETCTBHH C TpeboBaHusMu OI'OC
BO no nanpasnenuto noarorosku 22.03.02 Meramnyprus;

- 00y4YeHHE CTY/ICHTOB TEOPETUICCKUM OCHOBAM PAllMOHAILHOTO TIOCTPOCHUS,
aHaJIM3a TEXHOJOTMYECKOU MOCIIeI0BATEIbHOCTH B3aUMOICHCTBHS TNIACTUYECKU
00pabaThIBaEMOro TeJIa U MHCTPYMEHTA B OCHOBHBIX IIpOIleccax 00paOdOTKH METAJIJIOB
nasieaueM (OMJI);

- opMHUpOBaHUE y CTYJCHTOB OCHOB 3HAHUI 3aKOHOMEPHOCTEH U SIBJICHUH,
COIPOBOXK-Aaromux mnpoueccel OM/I;

- YCBOGHHE CTYICHTaMH TUIIOTE3, 3aKOHOB, TEOPUH JJIs ONpEICIICHUS HAMPSKEH-HO-
J1e(hOPMUPOBAHHOTO COCTOSHUS, KHHEMATHYCCKUX M CHJIOBBIX XapaKTEPUCTHUK IIPOIICCCOB
OM/L;

- 00OpeTeHNE HABBIKOB U YMEHHMS Ha OCHOBE ITOJIYYCHHBIX 3HAaHUH OIKMCHIBATH U
aAHAIM3U-POBATh HAIIPSHKCHHO-Ie(hOPMUPOBAHHOE COCTOSTHUE, KHHEMATHYECKUE U CHIIOBBIC
XapaKTEPUCTUKH B PA3JIMYHBIX TEXHOJOTHUYECKHX mporeccax OM/I.

2 MecTo TMCHUIUIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTeIbHOI MPorpaMMbl

JucuuruinHa Teopust 06pab0OTKH METaJIOB 1aBJIC€HUEM (4acTh2) BXOJIUT B YaCTh
y4eOHOro miaaHa GopMUPYEMYIO YUaCTHUKaAMH 00pa30BaTEeIbHBIX OTHOLIEHUIH
00pa3oBaTeNbHON IPOTrPAMMBI.

Jlist u3ydeHus AUCUUIUIMHBI HE0OX0IMMBbI 3HaHUs (YMEHUsI, BIaIeHUs),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIHUILINH/ TPAKTUK:

Maremaruka

MarepuanoseeHue

®dusnka

3HaHus (yMEHUs, BIIa/IEHUs ), HOJIY4YEHHbIE IPU U3YyYEHUU JAHHOW JUCLUILUIMHBI
OyayT He0OXOAMMBI [T U3y4EHHs TUCIUIUIMH/TIPAKTUK:

TexHOoNIOrHM IPOU3BOJICTBA COPTOBOTO MPOKATA

TexHon0rMK NPOU3BOJICTBA JIUCTOBOTO MPOKaTa

MeTo bl ONTUMH3AIUH POLIECCOB 0OPA0OTKH METAIIJIOB JIaBJICHUEM

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHHUILUIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pe3ynbrate ocBoeHUS NUCHUIUTHHBI (MOaysi) «Teopus 0OpaboTKU METaIOB
JaBJIeHHEM (4acTh2)» 00y4aroUIHiics TOJKEH 001a1aTh CISAYIOIIMMU KOMIETCHIIUSIMHU:

KO)I HHAUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

[TK-6 CriocobeH KoOpIuHUPOBATh PA0OTHI MPOU3BOACTBEHHBIX MOIPA3/IeIEHUI TIO BBITYCKY
XOJIOAHOKATaHOTO JIUCTA

I1K-6.1 AHaIM3UPYET TEOPUIO U TEXHOJIOTHIO TEPMUIECKON 00paboTKH,
TpaBIICHUsI, XOJIOAHON MIPOKATKH U PE3KU JIUCTOBOTO MPOKATa.
KonTponupyer TpeGoBaHUS K Ka4eCTBY BBITYCKaeMOTO
XOJIOTHOKATAHOTO JINCTa CTAHAAPTOB, TEXHUYECKUX YCIOBUH U
3aKa34MKOB

I1K-6.2 Koopauaupyer X0 TEXHOJOTMYECKUX MPOIECCOB MPOU3BOJICTBA
XO0JIOJTHOKATAHOTO JICTA. BBIABIAET OTKIOHEHHUS TEKYIIUX TapaMeTpoOB
Y TIOKa3aTeNIel peXUMOB TEXHOJIOTHYECKHUX TTPOIIECCOB MTPOM3BO/ICTBA
XOJIOAHOKATaHOTO JINCTA OT YCTAHOBJICHHOTO perjaMeHTa

I1K-6.3 Opranu3zyer coriacoBaHHYIO paboTy paOOTHUKOB CMEXHBIX YUAaCTKOB II€Xa
0 COOIIO/IEHUIO 3aJaHHBIX (ONTHUMAIIbHBIX) TEXHOJIOTHYECKUX
PEXKUMOB TPOU3BOACTBA XOJIOIHOKATAHOIO JIUCTA




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)
OO01mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3aueTHBIX enuHull 216 aka. 4acoB, B TOM

qHuCIIC:

— KOHTaKkTHas pabora — 111,2 akas. yacos:
—aynuropHas — 108 akaj. yacos;

— BHeayAUTOpHas — 3,2 aKajl. 4acos;

— caMocTosTelbHas paboTa — 69,1 akan. 4acos;
— B opMe IpakTHUUeCKOi noaroToBku — 0 akaj. 4ac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

®dopma aTTecTalui - IK3aMEH

AynuropHas
KOHTaKTHas paboTa

®dopma TeKyIero

g
: 5
E (B akaz. yacax) s X Bun KOHTPOJIS
Paznen/ Tema 3 =i . Kon
N — : g O | camocTosTensHoM | yomemaemocTMM | L
O g £ paboTsI MIPOMEKYTOYHOM
Tex. mab. | mpaxT. z2'g aTTecTaly
3aH. 3aH. | O &
1. Teopus TexHonmorudeckux mporeccoB OM/]
CaMoCTOSATENBHOE N 1K 6.1,
1.1 TexHonornueckue VYerHbId onpoc —
IPOLIECCHI ¥ CIIOCOOBI usyeHie Gecena o 1K'6.2,
00pabOTKH METAIIIOB 2 2 6.2 y1e6HoM 1 JUTEPATYPHBIM IK 6.3,
Hay4HO OIIK-4,
JIaBJICHUEM HUCTOYHUKAM
JUTEPATYPbI TK-3
CaMOCTOSITEIbHOE
n3yJdeHune
y4eOHOi u
HAay4YHOU
JIUTEPATYPBI, KOHTPOJIbHBIE K 6.1,
1.2 Ouar nedopmanuu u TIOATOTOBKA K pa6oter Nel,2, 3 K 6.2,
3axBaT MeTajljla BajJKaMu 2 8 6 2,1 nabopaTopHo- KOMILJICKCHAS K 6.3,
TP MIPOIOIBHOMN MPOKATKE MIPaKTHYECKOMY nmabopaTopHast OIIK-4,
3aHATHIO, pabora TIK-3
BBIIIOJIHCHHUEC
MPAKTHIECKUX
3 pabort (peuieHue
3amaa)
CaMOCTOSITETIbHOE
n3ydeHue
y4eOHOi u
Hay4YHOU
1.3 3akoHOMepHOCTH JUTEPATYPBHI, KOHTPOJIbHBIE K 6.1
TEYEHUs U HaNpPsHKEHHO- MOJTOTOBKA K paboTsl Ne4, 5, 6 K 6.2’
neOpMHUPOBAHHOE 2 8 4 6 nabopaTopHo- KOMILJIEKCHAs K 6.3,
COCTOSIHUE MeTajljia pu MIPAKTHYECKOMY naboparopHas OHK; 4’
MPOJIONBEHOM MPOKATKe 3aHSTHIO, pabora K-3 '
BBIIIOJIHCHHUEC
MPAKTHIECKUX
pabort (perieHue
3ama4)




AynuropHas = s
o KOHTaKTHas paboTa E = dopma TeKy1ero
=
N B aKaJ. yacax 3] Bug KOHTPOJIS
Paznen/ Tema 3 ( A ) g N P Kon
g & © | caMOCTOSTENIFHOM |  YCIIEBa@MOCTH H
JHCIUTUTAHE 5 E o ., | xoMnereHIUH
O g £ paboThI IIPOMEKYTOYHOH
Tex mal. [ mpakr. z2'S arTecTaluu
3aH. 3aH. O =
CaMOCTOSITETTbHOE
U3y4eHHe
eOHOit
¥ N IIposepka
Hay4YHOU
WHUBUAYaIHHOTO
JIUTEPATYPHI,
3aaHus 10
IIOJTOTOBKA K
KOMIIBIOTEPHOMY
1a60paTOpHO-
MIPAaKTHIECKOM HICCTIC/IOBAHITIO
P Y| smusns yCIOBUH MK 6.1,
1.4 KoHTaKTHBIE 3aHSITHIO,
HaTPsDKEHUS U Cpe/iHee BBITIOJTHEHHE MpOKATKH Ha 1K 6.2,
KOHEaKTHoe ;:[agneﬂne npu 2 18 8 6 KOMITBIOTEPHOTO KOHTAKTHBIC TK 6.3,
p P HATPSDKCHUS U OIIK-4,
MIPOKaTKe HCCIIeIOBaHUS
cpenHee TK-3
BIIMSTHUS
o KOHTaKTHOE
YCIOBHH
JIaBJICHHUE
MPOKATKH Ha
KOMILTEKCHAS
KOHTaKTHBIE
nabopaTopHast
HaIpsDKEHUS U
pabora
cpenHee
KOHTaKTHOE
JIaBJICHUE
CaMOCTOSITETTbHOE
U3y4YeHHE
yueOHOM U
Hay4HOH KOHTPOJIbHBIE
TUTEPaTypPHI, P K 6.1,
pabotsr Ne§, 9, 10,
1.5 DHeprocuiioBbie MOArOTOBKA & 11 1K 6.2,
) P 2 8 6 6 nabopaTopHO- 1K 6.3,
rapameTpsl IPOKATKU KOMILJICKCHAS
HPaKTUYECKOMY OIIK-4,
naboparopHas
3aHATHIO, TIK-3
pabora
BBITTOJTHEHUE
MPAKTHIECKUX
pabort (peuieHue
3amaa)
CamocrosTenpHOe .
1.6 3akoHOMEpHOCTH HEVICHIE YcTHBIH ornpoc —
TEUSHHMS M HAaIPSDKEHHO- YIeHy Oecena o
2 10 yueOHOi u
nedopMupOBaHHOE HAVYHO JUTEPATYPHBIM
COCTOSIHUE TIPH BOJIOYCHHUH 3 i HUCTOYHHKAM
JUTEPATYpPbI
CaMOCTOSITEIIbHOE
U3ydeHHe
y4eOHOi MK 6.1,
1.7 CunoBble yclaoBUS U Hay4HOU K 6.2,
Kontponbnas
(baxTopsl, BIUAIONINE HA 2 8 6 12,8 JUTEPATYPBI, K 6.3,
pabota Ne 12
MPOIIECC BOJOUCHHUS BBITIOJTHCHHE OIIK-4,
MPAaKTUYECKUX TIK-3
pabort (perieHue
3a1a4)
1.8 3akoHOMEpHOCTH CaMOCTOSITENIEHOE . K 6.1,
YcTHblii onpoc —
TEUECHUSI U HaIPSKEHHO- H3y4EHHE K 6.2,
o Oecena no
nedopMupoBaHHOE 2 10 y4eOHOi u IK 6.3,
. JUTEPATYPHBIM
COCTOSTHUE MeTalia Ipu Hay4HOU OIIK-4,
HUCTOYHUKAM
IIPECCOBaHUU JUTEPaTypbl IK-3




AynuropHas = s
o KOHTaKTHas paboTa E = dopma TeKy1ero
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Paznen/ rema § (B axaz. vacax) E & m o KOHTPOJIA Kon
g & © | caMOCTOSTENIFHOM |  YCIIEBa@MOCTH H
JHCIUTUTAHE F E o ., | xoMnereHIUH
O 2 5 paboThI IIPOMEXKYTOYHOI
Tex. mal. [ mpakr. z2'S arTecTaluu
3aH. 3aH. O =
CaMOCTOSTENEHOE
n3yvdeHune
yueOHOH U
HayJHOU
JUTEPATYPBI, MK 6.1,
1.9 CunoBble ycloBus 1 TIOATOTOBKA K K 6.2,
KonTponpuas
(baxTopsl, BIUAIONIUE HA 2 4 4 10 1ab0paTOpHO- IK 6.3,
pabota Ne 13
IIPOLECC TIPECCOBAHUS IIPaKTUYECKOMY OIIK-4,
3aHATHIO, TIK-3
BBITIOJIHCHUE
MPAKTHIECKUX
pabort (perieHue
3ama9)
MK 6.1,
IK 6.2,
1.10 Dx3amen 3 MK 6.3,
OIIK-4,
IK-3
Hroro mo paznmery 18 54 36 69,1
HUroro 3a cemectp 18 54 36 69,1 9K3aMEH
Htoro o gucuUIUIMHE 18 54 36 69,1 JK3aMeH




5 Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

C uenpio peaan3anuu KOMIIETEHTHOCTHOTO TIOJIX0/a, a TaKxke (popMupoBaHUs U
pa3BUTHUSA TPOPECCHOHAILHBIX HABBIKOB 00YYAIOIIUXCS PEATU3YIOTCS CISAYIOIINE CPEICTBA,
CIOCOOBI M OPTaHU3AIIMOHHBIC MEPOTIPUATHS:

- U3yYEHUE TEOPETUUECKOT0 MaTepuaa AUCIUIUIMHBI Ha JEKLIUIX C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITEIbHOE U3YUYCHHUE TEOPETHUECKOTO MaTeprualia JUCITUIUIHMHBI C
HCITOJIb30BaHUEM METOIUYCCKUX Pa3pabOTOK, CICIIUAIbHON YIeOHON U HAyYHOM
JUTEPaTyPHI,

- hopmupoBanme u pazBuTHE MPOPECCHOHATHHBIX HABBIKOB 00YUJAIOIIUXCSI HA
MIPAKTUIECKHUX 3aHSATHUSX.

B u3n0xeHnu JEKIMOHHOTO MaTepHralia v IIPU POBEICHUH NMPAKTHYCCKUX 3aHATUI
MpeArnoaracTcs Nepexoa OT PENPOAYKTUBHBIX METOAO0B O0yUEHHSI K YaCTHYHO-TTOMCKOBBIM
Y UCCJIEI0BATEIbCKUM METO/1aM, Pa3BUBAIOIIUM JIOTUYECKOE, TEOPETUUECKOE MBIIILICHUE,
YMEHHE apTyMEHTHPOBATh M OTCTAMBATh COOCTBEHHOE MOHMMaHue Borpoca. C 3ToH 1elbio
BO3MOJKHO MCITIOJIb30BAaHUE METOJIOB IBPUCTUYECKHUX BOIIPOCOB U OPIUHCTOPMHUHTA
(MO3rOBOM aTakM).

CamocTtosTenbpHas paboTa CTYJAEHTOB JOJKHA OBITh HAMpaBlieHA Ha 3aKpeIieHUue
TEOPETHUECKOT0 MaTepualia, u3JI0KEHHOTO MpernoaBaTeieM, Ha MpopadboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTEIHFHOE U3YUCHHUE, HA MTOJATOTOBKY K JIJA0OPATOPHBIM 3aHSITHSIM,
MOATOTOBKY K UTOT0-BOM aTTeCTalUu.

B xoje 3aHsATHI TIpeanoaaraeTcs HCIoab30BaHNE KOMIUICKCA HHHOBAIIMOHHBIX
METOJIOB aKTUBHOTO OOYYCHHSI CTY/ICHTOB, BKJITFOYAOIIIETO B CeOsI:

- CO3/1aHME MPOOJIEMHBIX CUTYAIIMU C TTOKA3aTeJIbHBIM PEIICHUEM MPOOJIeMbI TTPErnoia
-BaTeeEM;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JIESTENILHOCTD B PEHICHUH YUeOHBIX MpoOieMm,
HaIpaBJIsIEMYIO TIPENO0/IaBaTelieM;

- CaMOCTOSITEIFHOE pelIeHue MPOOIEM CTYJASHTAMU MO KOHTPOJIEM MPEToAaBaTes;

-HCTIOJIb30BaHUE TEXHOJIOTHUHU ITPOCKTHOTO OOYUEHHUSI C OpraHu3aIuen
00pa30BaTeNBHOTO MPOIIECCa B COOTBETCTBUU C aJITOPUTMOM MOITATHOTO PEIICHUS
MpoOJIeMHOM 3aauu.

Peanm3zanyss ”HHOBAIIMOHHBIX METOJ0B OOYYCHHUS BO3MOYKHA C UCTIOJIB30BAHUEM
CJIEIYIOLIUX TIPUEMOB:

- HHCTPYKTaX CTYJCHTOB IO COCTABICHUIO TAaOIHUII, CXeM, TPaQHUKOB C MPOBEICHUEM
MOCIIEAYIOIEr0 UX aHaIH3a;

- MPYMEHEHHE PEKOMEH IAIIU 110 COCTABJICHUIO TE3UCOB U KOHCIIEKTOB TI0
MIPOYUTAHHOMY MaTepHay;,

- pacKpBITHE MPEIo/IaBaTeIeM MPUYHH U XapaKTepa Hey/1ad, BCTPEUAIONIUXCSI PU
pelieHny mpooeM;

- IEMOHCTpAIIMsI aTbTEPHATUBHBIX MOJIX0I0B K PEIICHUIO KOHKPETHOU MPOOIEMBI;

- aHAJIM3 TIOJTYYCHHBIX PE3YJIbTATOB M OTHICKAHHUE TPAHUI] X TPUMCHHUMOCTH;

- UCTIOJb30BAaHME 3aJaHUH TSI CAMOCTOSITEIBHOM PaOO0THI C M30BITOYHBIMH JTAHHBIMHU.

Kpowme Toro, B poriecce o0ydeHust JIEKIIUH MPOXOIAT KaK B TPAJAUIIMOHHON dopMe,
TakK U B (hOpMe JIEKINI-KOHCYNIbTAIlUH, TJIe TEOPETUYECKUIN MaTepuall 3apaHee BhIIaeTCs
CTYJIEHTaM JJIsl CAMOCTOSATEILHOTO U3y4YeHUs, ISl TIOJTOTOBKH BOTIPOCOB JICKTOPY. Takum
00pa3oMm, JICKITUS TIPOXOIMT IO THUITY BOITPOCHI-OTBETHI-TUCKYCCHSI.

Hcnonms3yroTest Takxke HHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHBIC TEX-
HOJIOTUH, TAKUE KaK JICKIUA-BU3yaln3anus. B xo/e 3Toi IeKiuu n3noxKeHue coaepKaHus
COMPOBOXKAAETCS MPE3EHTAUEN.

JISKITMOHHBIN MaTepuall 3aKpeIIsSETCS B X0J1e TPAKTHUSCKUX HITH JJA00PATOPHBIX
paboT, Ha KOTOPBIX BBIMOITHIIOTCS TPYIIOBBIC WIH WHIUBUAYAIbHBIC 3aIaHHS 110
npoiiaeHHon Teme. [Ipu npoBeneHnn TaKuX 3aHATHIA UCIOIB3YETCS] METOJ KOHTEKCTHOTO



00y4YeHHs, KOTOPbI  TMO3BOJISET YCBOMTH MaTepHAIl ITyTEM BBISIBICHUS CBSI3EH MEXKITY
KOHKPETHBIM 3HAaHHEM U €T0 IPUMEHEHHEM.

B kauecTBe MHTEPAKTHUBHBIX METOAOB UCIIONIb3YyeTCs yueOHas TUCKYCCHS,
IpeIcTaBiIsonas cooboit 6eceny, B X0Je KOTOPOH MPOUCXOAUT OOMEH B3TJISIIaMU TI0
KOHKpETHOM nipobseme. JJaHHBIH METO.T MCIIONIb3YeTC sl IPU COOECEIOBAHUSX T10
00CYXJICHUIO UTOTOB BBIIIOJHECHUS JIA0OPATOPHBIX paboT.

Tak ke HCIOJIb3YeTCs CEMHHAP-UCKYCCHSI 110 3apaHee MOArOTOBJICHHBIM TEMaM.

CamocTosTenbHas padoTa CTYACHTOB CTUMYIUPYET CTYACHTOB K CAMOCTOSTEIIHbHON
popaboTKe TEM B MPOIIECCE BHIMIOIHEHHSI KOHTPOJIBHOU paboThl, B MPOIIEcCce MOATOTOBKH K
nabopaTOpHBIM paboTaM U HTOTOBOW aTTECTAIINH.

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

[TpencraBieHo B npusaoxeHuu 1.

7 OueHOYHbIE CPeICTBA /I IPOBEACHNS POMEKYTOYHON aTTecTallul
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. Tynynos, C. A. Teopust 00paboTKu MeTaIIOB JaBieHueM : Kype aekuuii / C. A.
Tynynos, H. I'. Hlemmryposa, O. H. Tynynos ; MI'TVY, kad. OM/I. - Marauroropck, 2010. -
175 c. : ., rpad., cxemsl, Tabn. - 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: yueObHoe mocodue [DnekTpoHHbIH pecype] /
M.U. Pymsuues, .M. Kunsus. - 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 (nara oopamenus: 04.10.2019).

3. Pymsuues, M. 1. O6paboTka MeTayuIoB JaBI€HUEM U XapaKTEPUCTUKU KauyecTBa
npoaykiuu : yaueoHoe nocodue / M. U. Pymsnues, H. M. Jlokotynuna, A. b. Mosep ;
MI'TVY. - Marautoropck : MI'TVY, 2013. - 1 snektpoH. ont. auck (CD-ROM). - 3ari. ¢
tuTya. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true (1ara obpamieHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoH-HbIi. - CBeieHns TocTymHbI Takxke Ha CD-
ROM.

0) lonosiHUTeILHAS JIUTEPATypa:

1. Jlokorynuna, H. M. OCHOBBI TEOpHH U TEXHOJIOTHH MIPOLIECCOB 00PabOTKHU
METaJUIOB JlaBjieHueM : yueoHoe nocodue / H. M. Jlokorynuna ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - 3arun. ¢ Tutyn. sxpana. - 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 : aneKkTpoH-HbIi. - CBeeHus 1ocTynHbl Takxke Ha CD-
ROM.

2. Hoporobun, B. I'. Teopernueckre 0CHOBBI 00pabOTKH METAIIJIOB IaBJICHUEM :
yaebnoe ocodue / B. I'. Jloporobun, A. I'. Kopuynos, K. I'. [IusoBaposa ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. ont. auck (CD-ROM). - 3ari1. ¢ TuTy1. 5KpaHa.
- URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true (nata oOparieHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoH-HbIi. - CBeieHns TocTyIHbI Takxke Ha CD-
ROM.



3.Konukog, A. I1. Teopust 06pab0oTKH METAIIIOB 1aBJicHUEM : yueOHuK / A. 1.
Komukos, b. A. Pomannes. — Mocksa : MUCHUC, 2015. — 451 ¢. — ISBN 978-5-87623-
887-0. — Texkct : anexkrponHslii // JIausb : anekTpoHHO-OMOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/116979 (nara obpamienus: 02.11.2020). — Pexxum gocrymna: s
aBTO-pH3. MOJIb30BaTEIICH.

4. lemmyposa, H. I'. O6paboTka MeTauioB naBjieHueM (00U Kypc) : yueOHoe
nocobue / H. I'. lllemmrypoga, /1. O. ITycroBoiitoB ; MI'TY. - Marautoropck, 2013. - 142 c.
: WL, cxembl, Taba. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true (1ara obparieHus:
25.09.2020). - MakpooObekT. - Tekcr : anekrponnsrii. - ISBN 978-5-9967-0381-4. -
Nwmeercs nevaTHbIi aHANIOT.

B) MeTonnueckne yKazaHnus:

1. Pymsnnes, M. W. Pacuer u ananu3 nmapamMeTpoB MPOKATKH : ydeOHOE 1mocodue [ st
By30B] / M. U. PymsianieB ; Marauroropckuii roc. texauudeckuii yH-T um. ['. M. Hocoga. -
Marnutoropek : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1650-0.
- 3aru. ¢ tutyd. 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 : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

2. Jlokorynuna, H. M. Teopust 00pabOTKH METaUIOB JaBIIeHUEM : mpakTukyMm / H. M.
JlokoTyHuHa ; Marautoropckuii roc. rexuudeckuid yu-t um. I'. M. Hocoga. -

Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4022.pdf&show=dcatalogues/1/1532670/4022.pdf&view=true (1ara obpareHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus 0CTyHbI Takke Ha CD-
ROM.

3. llemmryposa, H. I'. Kinaccugukarus kak MeTO/1 MOMCKA TEXHUYECKOTO PEIICHUS.
Pacuer naBnenust Mmetamia Ha UHCTpYMEHT B mporeccax OMJ] : yauebnoe mocodue / H. T'.
[emmryposa, C. A. JleBannosckuii, M. M. Jlorppaxmanosa ; MI'TVY. - MarauToropcx :
MI'TY, 2013. - 1 anexTpoH. ont. auck. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=true (1ata obpaieHus:
25.09.2020). - MakpooOBeKT. - TekcT : anekTpoHHbId. - CBeeHHs 0CTyMHbI Takke Ha CD-
ROM.

4. Pymsnues, M. U. HccrnenoBanne u aHains3 NpoJOJbHON IPOKATKY : MPAKTUKYM
[ By30B] / M. . Pymsanues, A. H. 3aBanumus ; MarHUTOrOpcKHii roc. TEXHUYECKUN YH-T
um. I'. K. Hocoga. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢
Ty 3kpana. - URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4190.pdf&show=dcatalogues/1/1535684/4190.pdf&view=true (1ara obpamicHus:
25.09.2020). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

5. PymsnueB M.U. UccrienoBanne OCHOBHBIX 3aKOHOMEPHOCTEN MPOIOTBHON
MIPOKATKH: JJaOOPaTOPHBIN MPAaKTUKYM [DnekTpoHHBIH pecypc]| / M.U. PymsHues. -
Maruuroropck: M3a-so Marauroropcek. roc. TexH. yH-ta uM. I'.11. HocoBa, 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. Mcnonb30BaHnE MHKEHEPHOTO METOA pacyeTa
KOHTaKTHBIX HalpsyKeHUH npu ocajgke: Meroaud. yka3. — Marauroropek: I'OY BI1IO
MI'TY, 2008. -36 c.



r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnevyenue

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TMLIEH3UH

MS Office 2007 |\, 35 o7 17.09.2007 Gecepouro
Professional

7Zip cB0OOAHO pacmpoctpansemoe [10 0eccpouHo

Ab_a qus Student cB00OHO pactpocTpansemoe 10 0eccpoyHO
Edition

QForm J1-681-19 ot 12.07.2019 0eccpovHO

FAR Manager cB0OOAHO pactpoctpansemoe 10 O6eccpouHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 O6eccpouHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBIC CUCTEMbI

Haspanwne Kypca

Cchuika

DjekTpoHHas 0a3a NepuoIuUecKuX u3nanuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT
cucreMa — Poccniicknii HHIEKC HAy4YHOTO LIUTUPOBAHUS
(PMHIL)

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

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE
yupexaenue «DenepanbHbIil HHCTHTYT
POMBITIJICHHON COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcTBennas 6ubnnoreka. Karanoru

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

DnekTpoHHbIe pecypebl onbnuoreku MI'TY um. I'.H.
Hocosa

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUILINHBI (MO1YJIs1)

MaTCpI/IaJ'[BHO-TGXHI/I'-Ie()KOG obOecreyeHne JUCIHUIIIIMHBI BKIIIOYACT!:




MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOC obecneyeHne JUCHHITIIIMHBI BKIIIOYACT:

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

- TEXHUYECKUMHU CPeJICTBAaMU O0yUYEeHUs, CIY>KallUMHU IS IPEACTaBIeHUs yueOHOM
uH(popManuy 60JIbIION ayAUTOPUN: MYJIBTUMEINIHBIMU CPECTBA XPAHEHUS, TIEpEeIaun U
npeacraBieHus yueOHoi nndopmanmu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayquTOpus AJIs POBEACHHS J1a00paTOpHbIX 3aHATH «JIabopaTopust
OM]] » ocHarieHa 1a00paTOpHBIM 000PYIOBAHUEM:

- npoKaTHbIX cTaH «J[YO»;

- IPECCHI TUPABINYECKUE;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

3. YueGHas ayauTOpHs Ij1s MPOBEACHUS MPAKTUUECKUX 3aHATUIN OCHAIICHA:

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIUMHU JIJIs PEACTaBIICHUs yueOHOI
nHpopManuy 60JIBIION ayAUTOPUN: MYJIBTUMEINIHBIMU CPECTBA XPAHEHUS, TIEPEeIauH U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. YyeOHas ayIuTOpUs Ui BBHIIOJHEHHS KyPCOBBIX MPOEKTOB (paboT) OCHAIIEHA:

- KOMITBbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«VIHTEpHET» U C TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPELy
YHHUBEPCHUTETA;

- CIICUATU3UPOBAHHON MEOEeIbIO.

5. YueGHas ayauTOpHs Ij1s TPYNIOBBIX U MHIUBUIYATbHBIX KOHCYIIbTALIUH,
TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHOU aTTeCTallui OCHAIIEHA:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakimoYeHnEeM K ceTi
«VIHTEpHET» | C TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITHOHHO-00Pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEIbIO.

6. [Tomerenue i1 CaMOCTOSTEIHFHOM pabOTHl OCHAIIIEHO:

- KOMIIBIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VIHTepHET» U € IOCTYIOM B JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

7. [lomernenue a1 XpaHeHUs U MPOGUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CHeMaIM3UPOBAHHON MeOeNbIO: CTeIIaKaMH JIJIsl XpaHEeHHsI yueOHOTro
000pynOBaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py10BaHMS;

- mKadamu 1J1s XpaHEeHUs] y9eOHO-MEeTOINIECKON TOKyMEHTAINN U MaTepUaIIOB.



Ipuioxkenne 1

YYEBHO-METOAUYECKOE OBECIIEYHEHHE
CAMOCTOSTEJBHOHN PABOTHI OBYUAIOIINXCS

AynuTopHas caMoCTOsiTeNIbHas paboTa CTY/IEHTOB Ha NMPAKTHUYECKUX M Ja0OpaTOpHBIX 3a-
HATHSIX OCYILECTBIIIETCS 0J] KOHTPOJIEM MPENoAaBaTelis B BUIE PELICHHs 3a1a4 U 00CYXKIEHUS
pe3yIbTaTOB, MOJYYCHHBIX B OATPYIIAX MPH BBHIIOIHEHUH J1AOOPAaTOPHBIX padoT.

BHreaynuropHas camocTosiTenibHast paboTa CTYAEHTOB OCYLIECTBISETCS B BUAE MTOJATOTOBKU
K JJaOOpPaTOPHBIM M MPAKTUYECKUM 3aHSATHSM, ITOATOTOBKE K CEMHHAPY-AUCKYCCHH, KOHCIEKTH-
poBaHUs ¢ MPOpabOTKON JIEKIIMOHHOTO MaTepHaia, BBHIIIOJHEHUS MHIUBHIYaJIbHBIX 3aaHUN C
KOHCYJIbTALIUSIMU ITPETIO1aBATEIA.

ITepeyenn 1a0opaTopHBIX padoT MO AUCHHUIINHE

1. WHucTpyKTax 1o TexHuke Oe3omacHocTH B jadoparopurn OM/J] ¢ yaerom
0COOEHHOCTEH NCCIIeOBAaHMS MPOLIECCOB POKATKH, BOJIOUYEHUS U ITPECCOBAHUSI.
2. KommekcHas naboparopHas pabora (1abopaTopHslii mpakTukyMm) «Mccre-

JIOBAHME OCHOBHBIX 3aKOHOMEPHOCTEH MPOJOJBHOM MNPOKATKW». BeImonHsercs s
yrayOneHus U 3aKperyieHUs] 3HaHUM, MPAaKTUYECKUX HABBIKOB, a TAK)KE OBJIAJICHUS Me-
TOAMKON U TEXHUKON 3KCIIEPUMEHTAIBHOIO U3YUEHUsI MPOJI0IbHON MPOKATKHU KaK pas-
HOBHU/IHOCTH TEXHOJIOTUYECKHUX MPOLIECCOB 00pabOTKK MeTalIoOB aBieHueM. Llens uc-
CJIEIOBAHMS - SKCIEPUMEHTAIBHOE U3yUYEHUE 3aKOHOMEPHOCTEN 3aXBaTa U YCTAaHOBUB-
HIerocsl Mporecca IpoJ0JIbHOW MPOKATKY, a TAaKKE€ CPABHEHHME PE3yJbTAaTOB 3KCIIEPH-
MEHTOB C U3BECTHBIMH TEOPETHUUECKUMHU MOJIOKEHUSIMHU TEOPUH IpoKaTku. 1o pe3yib-
TaTaM KOMILJIEKCHOTO SKCIIEPUMEHTa, KOTOPhIN MPOU3BOAUTCA B yueOHOI1 1aboparopuu
OM/I nHa 1abopaTOpHOM ITPOKATHOM CTaHE, OCHAILIEHHOM aIllapaTypoi sl u3sMepeHus
YCWJIMS IPOKATKHU, BBIIOJHSAIOTCS:

- pacuer W aHaJIu3 XapaKTepUCTUK (POPMOU3MEHEHNs (3aKperyieHue 3HAaHUN 1 HAaBBIKOB pac-
YyeTa XapaKTepUCTHK (OPMOU3IMEHEHMSI MTPHU MPOJOJIBLHOM MPOKaTKe; CpaBHEHUE 0COOEH-
HOCTeH 0TOOpaKeHUSI U3MEHEHUS pa3MepOB MPOKATHIBAEMOT0 METallla pa3UYHBIMU Xa-
pakTepucTUKaMU (OPMOU3MEHEHMUS);

- pacuer U aHaJu3 MapaMeTpoB ouyara AegopMaiuu (3aKperuieHne 3HaHUM 1 HaBBIKOB pac-
YyeTa XapaKTepUCTUK ovara aedopmaruu pH NpoI0JIbHOM MPOKaTKe MO pe3yIbTaTaM BbI-
MOJIHEHHBIX SKCIIEPUMEHTOB);

- HU3y4YeHHE OMEepeKEeHHs] U KOHTAKTHOTO TPEHHUs (3aKperieHne 3HAaHUM U HABBIKOB JKCIIe-
PUMEHTAJILHOTO OmpefesieHuss Ko3(puienTa TpeHusl pu 3aXxBaTe U YCTAHOBUBILIEMCS
IIpolriecce NMpoA0IbHON MPOKATKY; 3aKPETUICHUE 3HAHUN U HABBIKOB DKCIIEPUMEHTAIIBHOIO
ONpeNIETICHUsI U pacyeTa ONEePeKEHUs MPH MPOJ0IbHON MPOKATKE; BHISBIICHUE U CPaBHE-
HUE C TEOPETUYECKUMU TOJIOKEHUSIMH 3aBUCUMOCTH ONEPEKEHUSI OT Pa3IMYHbIX (PaKTo-
POB IIPOKATKN);

- HU3y4YeHHe yIIUpeHHs (3aKpeIuieHue 3HAaHUHM U HaBBIKOB SKCIIEPUMEHTAILHOTO OMpe/erie-
HUS U pacyera yIIMPEeHHs IPU MPOI0JIbHON MPOKATKe; BRISIBICHNE U CPaBHEHUE C Teope-
TUYECKUMU TOJOKEHUSIMH 3aBUCUMOCTH YITUPEHUS OT PA3TUYHBIX (DAKTOPOB MPOKATKH)

- W3y4yeHHe BIMSHUS YCIOBHUI Ipollecca Ha yCHJIME NMPOKATKU (3aKpeIuieHWe 3HaHUM U
HABBIKOB U3MEPEHMsSI M pacyeTa yCHINS MPOJI0JIbHON POKATKH; BISIBJIEHUE U CPABHEHHE
C TEOPETUUYECKUMU TIOJIOKEHUSMHU 3aBUCUMOCTEN HANIPSKEHUSI TEKYU€ECTH, CPEAHETO KOH-
TAaKTHOTO /IaBJICHUS M YCHJIMSI POKATKHU OT Pa3IMYHBIX (aKTOPOB Mpoliecca).

TeopeTnueckuii MaTepua, METOAUKA BHITIOTHEHUS U TPEOOBAHUS K MTPE/ICTABICHHUIO PE3YIbTATOB
paboThI MPUBEICHBI B IIOCOOHH:

Pymsaues, M. . UccnenoBanue u aHaau3 MpoA0IBHON MPOKATKHU : MPAKTUKYM [1171s1 By30B] / M.
. Pymsaues, A. H. 3aBanuiun ; Marauroropckuii roc. rexuuueckuid yH-T um. I'. 1. Hocosa. -
Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3aran. C tutym. 3kpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4190.pdf&show=dcata-
logues/1/1535684/4190.pdf&view=true



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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TeMaTuKa NPAKTHYECKHUX 3AHATHH 110 JUCHHUILIHHE

PacueT napameTrpoB ovara fedopmManuy Ipu JIMCTOBOM U COPTOBON IPOKATKe.

Pacuer xoaddunpienta TpeHus U OL[CHKa yCIOBUH 3axBaTa MpPHU JMCTOBOW U COPTOBOM IPO-
KaTKe.

Pacuer BBITSDKKHM IIOJIOCHI IIPU 3aJaHHOM PEKUME IIPOLIECCOB JIMCTOBOM M COPTOBOM IIPO-
KaTKH

OmnpeneneHne CKOPOCTH BaJIKOB ISl 00ECTIEUEHHS 3a/laHHOM CKOPOCTH IOJIOCHI IIPU JIUCTO-
BOW U COPTOBOM MPOKATKE.

Pacuer u o1LicHUBaHKE SHEPTOCUIIOBBIX IIAPAMETPOB ropsAYEt IPOKATKH JIUCTOB.

Pacder 1 oLleHMBaHNE SHEPTOCHIIOBBIX IAPAMETPOB IPU COPTOBOM MPOKATKE B IBYXBaJIKOBOM
Kamuope

Pacder u oLleHMBaHKE YHEPrOCUIIOBBIX N1APAMETPOB XOJIOAHON IPOKATKHU MOJIOC.

Pacuer u oniecHMBaHKE SHEPTOCUIIOBBIX IIAPAMETPOB BOJIOYEHHUS

Pacder u oleHMBaHNHE YHEPrOCUIIOBBIX I1APAMETPOB IIPECCOBAHUS

Tembl 3a1aHuii 17151 KOHTPOJBHBIX padoT

1. Jlns ciydas ropsdei MpOKaTKU JIMCTa CPABHUTH TTapaMeTphl ovara aedopMannuu

C yueToM U 0e3 yyeTa BBICOTHOM YTSKKM 33 JHETO KOHIIA.

Omnpenenuth nmapaMeTpsl oyara JaehopMaIiy MpHU XOJIOAHON MPOKATKE TOJIOC.

Onpenenuts napameTpsl oyara aedopMaliy pyu IpoKaTKe B Kauope

Paccunrtath 1 IpOBEpUTH YCIIOBUS 3aXBaTa MpU ropsiueil IpOKaTKe JIUCTa

PaccuuTarh CKOPOCTB MOJIOCH U TPeOYEMYIO0 CKOPOCTb BajKa IpHU Topsyel MpoKaTKe Ju-

cTa

PaccuuTath pazmepsl 1 XapakTepUCTUKU (POPMOU3MEHEHMSI IIPU ropsiueil mpokaTke JIUCTA.

7. IlocTpouTth peosiornyecKkoe ypaBHEHHUE JJIsl CTAIN 331aHHON MapKH B YCIOBUSIX TOpsiueit
pokatku. Vcnoib3ysl IOCTPOEHHOE PEOJIOTUYECKOE YPABHEHUE, ONIPEAEIIUTD HaIIPsDKe-
HUE TEKYYECTH CTaJIM NPH 33JaHHbIX YCIOBUSAX ropsYei MpoKaTKu

8. TlocTpouTh peosoruyeckoe ypaBHeHHE sl CTaIM 33JaHHOM MapKH B YCIOBUSX XOJIOAHOM
pokaTku. Vcronp3yss NOCTPOEHHOE PEOJIOTHYECKOE YPABHEHHE, ONPEIEIUTh HaIpsiKe-
HUE TEKYUYECTH CTaJIM NIPH 33JaHHBIX YCIOBUAX XOJOIHOMN MPOKATKU

9. Paccuurtarh ycuine, MOMEHT U MOIIIHOCTD TOPSTYEH MMPOKATKH JIUCTA.

10. PaccumraTh ycuiine, MOMEHT ¥ MOIHOCTB MPH NMPOKATKE B ABYXBAJIKOBBIX KaluOpax.

11. Paccuurath ycuiaue, MOMEHT U MOIIHOCTb XOJIOJHOMN MPOKAaTKH MOJIOCHI.

12. PaccuurtaTh yCHJIME U OLIEHUTh BO3MOKHOCTB OCYIIIECTBICHUS BOJIOUCHHMS.

13. PaccumTaTh yCHIIME M OIIEHUTh BOBMOKHOCTH OCYIIIECTBIICHHS ITPECCOBAHUS
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IIpunoxenne 2

OHEHOYHBIE CPEACTBA JJI51 HPOBEJAEHUSI
INPOMEXYTOYHOU ATTECTALIUA

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPECTBA IJIA IPOBeAeHHs POMe-
JKYTOYHOM aTTecTalum:

CTpyKTypHBIT
PYITYP IInanupyemslie
AJIEMEHT OueHouHbIE CpeACTBa
pe3yabTaThl 00yUYeHus
KOMITETEHIIH
OIIK-4  roTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIsl PEIICHHS NHKEHEPHBIX 3a7a4

IIK-3 roTOBHOCTBIO HCIIOJIB30BATh (bHSI/IKO-MaTeMaTI/I‘ICCKI/Iﬁ arrmapar ajd peiucHr 3a7ad4,
BO3HHMKAIOIMUX B XO0AC HpO(i)eCCHOHaHBHOIZ ACATCIIBHOCTH

OIlIK-4.1

[1K-3.1

OIIK-4.2

I1K-3.2

3HaeT OCHOBHBIE 3aKO-
HOMEPHOCTH U SIBIICHUS
B ouare seopMaIiu B
nponeccax OMJ;
OCHOBHBIC XapaKTepH-
CTHKU MHCTPYMEHTA
JUTSL peau3aiiy mpo-
meccoB OMJI.

3HaeT METO/IbI pacueTa
HaMpsKEHHO-1e(hopMHU-
POBAHHOT'O COCTOSTHUS,
KMHEMaTUYEeCKUX U CH-
JIOBBIX XapaKTCPUCTUK
nporieccoB OM/JI.
VYMmeer -BbIOUpaTh Mapa-
METpPbI HHCTPYMEHTA
JUTS peau3aliiy 3a1aH-
Horo npouecca OMJI;
-aHAJTM3UPOBATH TEXHO-
JIOTUYECKHUE MPOIIECCHI
OMJ] c nenbro moucka
ONTUMAJILHBIX MTapaMeT-
POB TIpoliecca U BeIOOpa
HAWTY4Ilero ooopymao-
BaHUHI.

YMeeT CoCTaBIIATh Ma-
TEeMaTUYeCKOe OTHca-
HUE IS pacyera Je-
dhopmaruii, ckopocTen
nedopmaruii, Harpsxe-
HUM, KHHEMaTHIECKUX
XapaKTePUCTHK JIBHKE-
HUS MeTaJlJla U HHCTPY-
MEHTa, CUJIOBBIX Mapa-
METPOB TS Pa3THYHBIX
nporeccoB OM/J; ore-
HUBATh NIPABHIILHOCTH

Hepeqeﬂb TECOPETUICCKUX BOIIPOCOB K IK3aMECHY

w

©

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.

21.

B YCTHOI (popme

I'eomerpuueckuil ouar nedopmanuu IMpu IMpo-
KaTKe U ero rapameTpsl.

I'eomerpust ouara redopMalmy ¢ y4eTOM CIUTIO-
LIVMBAHMS BAJIKOB.

[Inomanb KOHTaKTHON MOBEPXHOCTH.

Pacuer onepexenus U ero U3MEHEHUE B CBSA3H C
YCIIOBUSIMU IIPOKATKH.

Teoperuueckoe ornpeneaeHue cBOOOIHOTO YIIH-
peHus.

[TonsTe 00 SHEProcUJIOBBIX IMapameTpax Mpo-
KaTKH

VYceunnue npokaTKH U cpeiHee KOHTAaKTHOE JlaBJe-
HUE.

Pacuer cpenHero KOHTaKTHOIO JTaBJICHUS.
Pacuer MOMeHTa IPOKATKHU.

dakTHYECKU ouar, BHEKOHTaKTHas iehopmanus
U KECTKHUE KOHIIBI.

®da3pl NPOKATKH.

[IpuHynuTeNbHBIN 3aXBart.

Koaddunnenra Tpenus npu npokaTke U METOIbI
€ro OIpPEIEICHUs.

Bnusinue ¢aktopoB npokaTku Ha KOd(h(GUIUEHT
TPEHUS.

duznyeckas CylHOCTb HEUTPAIBHOIO yria
HanpsixeHHO-1e(pOpMUPOBAHHOE COCTOSHUE Me-
TaJula Mpy IPOKaTKE.

Bunsl u cocrasisronye yimmupeHus.

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

BnusiHue ycnoBuii NpoKaTKU Ha KOHTAKTHOE JjaB-
JIeHue

Hampsokéanoe  coctosiHue — AeOpMAaIIMOHHOM
30HBI IPH BOJIOYEHNH B MOHOJIMTHOM BOJIOKE.




CTpyKTypHBII

[Inanupyemble
3JIEMEHT OueHoYHbBIE CpEACTBA
pe3ynbTaThl 00y4eHUs

KOMITETEHIINHU
UCTOJb30BaHus TUNO- | 22. OcHOBHast (opMyna HaNpsOKECHHsST BOJOYEHHUS B
T€3, NONYIIEHUN NpU MOHOJIUTHON BOJIOKE
cocTaBieHHH MaTema- | 23. HampsbkeHHOE COCTOsSIHME 30HBI JeopManuu B
TUYECKOTO ONUCAHMUS; POJIMKOBOM BOJIOKE
paccuntbiBath Aedop- | 24. OcHoBHast GopMyia HampsOKEHHsST BOJOYEHUS B
Mallly U HalpsKEHUs, POJIMKOBOM BOJIOKE.
MPOTHO3 paspymieHus B | 25. HanpsibkeHHOE COCTOSHUE 30HBI jaedopmanum
mporeccax 06paboTku IIpU IPSIMOM MPECCOBAHUH.
METaJUIOB aBieHueM, | 26. OcHoBHas opMyna yCHIINs IPECCOBAHUS
CHJIBL, pabOTy M MOILLI- I[IpumepHbIe NpaKTHYECKHE 3aaHUSA
HOCTB IIJIaCTHYCCKOU JIJIS DK3aMeHa:
nedopMaiuu ¢ npume-
HeHneM DBM. 1. 3anumure u 060CHYHTE YCIOBHUE €CTECTBEHHOTO
Bnaneer meTomamu Ha4dyaJIbHOIo 3axBara.
aHaJIM3a TeXHoJornue- |2. 3anuimure u OOOCHYHTE YCIOBHE 3axBaTa Mpu
CKHX IPOLIECCOB U UX YCTAaHOBUBIIEMCH ITPOLICCCE.
BIIMSHUS Ha KAYECTBO 3. 3amummre 1 000CHYITE COOTHOILIIEHUE CKOPOCTEH
IOJIy4aEMbBIX HBHCHHﬁ; MCTaJlJIa U1 BAJIKOB B pa3JIMYHBIX 30HAX Oo4ara Jc-
YMEHHUEM aHAITU3UPO- (opmaruu.
BaTbh TEXHOJIOTUYECKUE 4, BBIBCIH/ITC I[I/I(b(l)epeHHI/IaJII)HOC YpaBHCHHUE HOP-
PEKUMBL MaJIbHBIX KOHTAKTHBIX HAIPSKEHUMH.
Bnaneer HaBbIkKamu ca- 5. BOCHpOI/I?:BeI[I/ITe PCIICHUC YPABHCHUA KapMaHa
MOCTOSITEJIBHO MTPHO0- AN LennKoBbIM
peraTh, ycBauBaTh U 6. O1eHHUTh BO3MOXKHOCTE 3aXBaTa MeTajljla Bajl-
IIPUMEHITH 3HAHUSA IS KaMU IIpU 3aJaHHBIX YCJIIOBUX.

OIK-4.3 aHanu3a u o0bsicHenus: | /- OIEHUTh YCTOMYMBOCTD MpOIEcca MPOKATKH TIPHU
3aK0HOMepHOCTeI\/II ne- 3aIaHHBIX YCJIOBUSX.
(l)OpMI/IpOBaHI/IH Me- 8. OHGHI/ITI) PECAIM3YyEMOCTE MMPOLECCA BOJIOUYCHUS
TaJia, KHHEMaTUKH 3aganuns Ha pelleHHe 32124
JBU>KEHUSL METAJIA U U3 npogeccHOHATBHOM 00/1aCTH:
WHCTPYMEHTA, BO3HUK-
HOBEHHS U pacripesiee- 1. Omnpenenuts napameTpsl ouara aedopManuu npu
HHS HATPY30K B OYare 3a/IaHHBIX YCJIOBUSX MPOKATKH.
nedopMaLuH B pasiny- 2. OmpenenuTh K03()PUIHEHT BBITSHKKY TP 3a/1aH-
HBIX Tporeccax OMJI. HBIX YCJIIOBHSIX MPOKATKHU.

3. OmnpenenuTs CKOPOCTH BAJKOB, KOTOpas obecrie-
IK-3.3 YUT TPeOyeMyr0 CKOPOCTb MOJIOCHI ITPH 3aJIaH-
HBIX YCJIOBHSI.
4. OmnpenenauTbh CKOPOCTh MOJOCH P 3aJaHHON

CKOPOCTH BAJIKOB.

. OHpe,Z[CJ'II/ITB YCHUIIMEC U MOMCHT T' opﬁqeﬁ IMPOKATKU

JIMCTA U OICHUTH BO3MOKHOCTE OCYIICCTBIICHHUA
mnmpomnecca.

. OnpenenuTth ycuiame 1 MOMEHT XOJIOJHOM Ipo-

KaTKH MOJIOCHI ¥ OIICHUTh BO3MOYKHOCTB OCY-
IIECTBJICHHUS TIpoIlecca.

. OHpe,Z[CJ'II/ITB YCHUIIMEC U MOMCHT COpTOBOI>'I npo-

KaTK1 1 OOCHUTH BO3MOKHOCTb OCYIICCTBICHUA
rnpoungecca.




C =
TPYXTYPHEH [Inanupyemble

3JIEMEHT OueHoYHbBIE CpEACTBA
pe3ynbTaThl 00y4eHUs
KOMIIETEHIINH

8. Onpenenutp ycuime ¥ MOIHOCTb BOJIOYEHUS
IIPOBOJIOKH U OLIEHUTh BO3MO)KHOCTh OCYILIECTB-
JIeHHs IIpoliecca.

9. Onpenenuts ycunue aedopmavy Ipyu mpeccona-
HUH POQUIA U OLEHUTh BO3MOKHOCTD OCY-
IIECTBJICHUS Tpoliecca.

10. OmpenenuTs BO3MOKHOCTD TOPSTUEH MPOKATKU

JMCTA TPU U3BECTHBIX TEXHUYECKUX XapaKTePH-
CTHKax pabodell KJIeTH U IPUBOJA.

11. OnpenenuTh BO3MOXKHOCTb IPOKATKU COPTOBOIO
npo¢ Ui Py U3BECTHBIX TEXHUUECKUX XapaKTe-
puCTHKax pabouell KJIeTH U IPUBOAA.

12. OmnpenenuTh BO3MOXKXHOCTb XOJIOJAHOM MPOKATKU
MIOJIOCHI ITPU U3BECTHBIX TEXHUYECKUX XapaKTe-
pucTHKax pabouell KIeTH U PUBO/A.

13. OmnpenenuTs BO3MOKHOCTD BOJIOUEHUS TPO(UIIS
MIPH U3BECTHBIX TEXHUYECKUX XaPaKTEPUCTHKAX
BOJIOYMJIBHOTO CTaHA

14. OmnpenennuTh BO3MOXXHOCTb IPECCOBAHUS IPO-
(i Ipy U3BECTHBIX TEXHUUECKUX XapaKTepu-
CTHKax Ipecca

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IMOKA3aTE/JIn U KPUTCPUH OLlC-
HUBAaHUA:

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

CryneHtaM npenocTaBisieTcsl IporpaMMa M3y4eHHUs JUCIHUIUIMHBL ¢ YKa3aHUEM HMCTOYHU-
KOB, TJI€ MOYXHO HaliTU OCHOBHOW MaTepHaJl 1o JAHHOU TEME.

Pabota cTyaeHTOB COCTOUT B MpOpabOTKe 0030PHOTO JICKIIMOHHOTO MaTepraia, B U3y4eHUH
1o yyeOHUKaM IPOrpaMMHOTO MaTepualla 1 peKOMEHI0BaHHBIX MTPEIo1aBaTeNeM JIUTepaTypHbIX
MCTOYHUKOB, BBIMIOJHEHUH PAaCYETHHIX padoT, B pEHICHUH aHAJIOTUYHBIX 33ja4 110 JaHHOW TeMa-
THKE, 03HAKOMJICHUH ¢ METOJUYECKMMH MaTepHallaMu 110 TaHHOM TeMe. MeToauueckre MaTepu-
arnel HaxonaTcs Ha kadeape TOM (ayn. 2/9). Web-oprueHTUpOBaHHBIE METOIUUYECKUE MAaTEPUATTBI
pa3menieHsl Ha caiite MI'TVY.

W3ydeHrne peKOMEHJOBaHHON JOMOJHUTEIBHON TUTEpaTyphl LiegecooOpa3Hee HaunHaTh C
o0mux (yHJaMEHTAIbHBIX paloT, a 3aTeM MEePEXOIUTh K YaCTHBIM paboTaM, CTaThsIM; B Cilydae
aHaJIM3a HOBEHIINX Pa3padOTOK U TEXHOJIIOTUN C KYpPHAJIbHBIX CTaTeH.

[Toucku HY>KHOM TUTEpaTYpbl HY>)KHO HAYMHATh C MPOCMOTpa OMOIMOTEYHBIX CHCTEMaTHye-
CKHX KaTaJIoTOB, pedepaTUBHBIX KypHaIOB. O MOMEIIEHHBIX B )KypHajaX CTaThsiX MOKHO Y3HaTh
U3 BBIXOJAIIECH exXeHeaenbHO «JleTonucu )KypHaIbHBIX cTaTei», u3 Oubauorpadhuyeckux ykasa-
Tejei HOBOW JUTEepaTyphl. YKa3aHUs Ha MMEIOIIYIOCS JIUTEPaTypy MO KOHKPETHBIM BOIIpOCaM
MOYKHO HalTH B CHOCKax MoHorpadui, craTeid, yaeOHHKOB.

DK3aMeH MO0 JTaHHOW TUCITUIUIMHE TPOBOAUTCS B YCTHOU (hopme uiu B (hopMe KOMITBIOTEP-
HOT'O TECTUPOBaHUS Yepe3 00pa3oBaTeNIbHbIN MopTa.

B ycTHoIi popMe dK3aMeH TPOBOAUTCS MO IK3aMEHAITMOHHBIM OUIIETaM, KaXKIblid U3 KOTO-
PBIX BKJTIOYAET 2 TEOPETUUECKHUX BOMPOCA U OJHO MPAKTUUECKOE 3aJaHHE.



Ioka3zaTesu U KPUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOM dopme:

— Ha OLEHKY «OTJHYHO» (5 0a/IOB) — 00yYaroNHiicss AEMOHCTPUPYET BBICOKUI YpOBEHB cop-
MHUPOBAHHOCTH KOMIIETEHILIUN, BCECTOPOHHEE, CUCTEMaTH4YeCKOe U TIyOOKOe 3HaHWE y4eOHOTro
Marepuaia, CBOOOTHO BBIMOJIHACT MPAKTUIECKHE 3a1aHus1, CBOOOIHO ONEPHPYET 3HAHUSIMH, YMe-
HUSIMU, IPUMEHSIET UX B CUTYAIUSAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLICHKY «X0po1Io» (4 6amia) — 00yJarouuiicss IeMOHCTPUPYET CPEAHUN YPOBEHb chopMu-
POBAHHOCTH KOMITETEHIMI1: OCHOBHbBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOITyCKAIOTCSl HE3HAUNUTEb-
HbI€ OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS NPU AaHATUTHUECKUX ONEpalusix, NepeHoce 3HAaHUHU U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

— Ha OIICHKY «YyHAOBJIETBOPUTEJNbHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0JIe¢ KOHTPOJIbHBIX MEPOMPUITUNA JOMYCKAIOTCS
OLIMOKH, TPOSIBIISIETCS] OTCYTCTBUE OTAEIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yYarOIIUIACS UCITBI-
THIBaeT 3HAUUTEIIbHBIC 3aTPYIHEHUS [IPU OTIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU [IPH UX IepeHOoce
Ha HOBBIE CUTYyallUH.

— Ha OLECHKY «HEeY/J0BJIeTBOPUTEIbHO» (2 Oayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, JI0MyCcKaeT CylleCTBeHHbIC OIMOKH, HE MOXKET IOKa3aTh
MHTEJJICKTYaJbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6art) — oOyJaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCTIPOM3BENECHUS U 00BSICHEHUSI HHDOPMAIIHH, HE MOKET IMOKa3aTh HHTEIUICKTYyalb-
HBIC HABBIKU PELICHUS MPOCTHIX 3a/1a4.

M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS ITOCTABJICHHOM 3a/1auu.

IIpu 3x3aMeHe B (popMe KOMIBIOTEPHOI0 TECTUPOBAHUSA TECT BKIO4YaeT 20 BOIIPOCOB,
KOTOPBIE M3BJICKAIOTCS CITy4aifHON BBIOOPKOI M3 mepeyHs, ykazanHoro B [lpunoxennu 3, u npo-
nomxaerca He Oonee 60 munyT. [lokazaTeqm U KpUTEpUU OLEHMBAHUS IK3aMeHa B ¢opme
KOMIIBIOTEPHOT0 TECTUPOBAHMS

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

- «XOpoIIo», ecu oOyvarontuiics Hadpai ot 80 10 94 6aios;

- «OTJIMYHOY, eclii o0yuarouiics Habpan 95 u 6onee 6aoB.



HNPUWIOXKEHHUE 3

BOITPOCHI
JUISI JTUCTAHIIMOHHOM CIAYU DK3AMEHA
B ®OPME KOMNbIOTEPHOT'O TECTUPOBAHMUSI
MO JUCHUIIAHE «TEOPUSI OBPABOTKH METAJLIOB JABJIEHUEM (UACTD 2)»

Urto Takoe nmpokara?

VYkaxute cxemy, KOTopasi COOTBETCTBYET IPOAO0IbHON IPOKATKE

YkaxuTe cxemy, KOTopasi COOTBETCTBYET MOIEPEUHO-BUHTOBOM MPOKATKe
VYkaxuTe cxemy, KOTopasi CXeMa COOTBETCTBYET ONEPEUHON IIPOKATKE
OxapakTepu3yiTe CBOOOTHYIO IPOKATKY

OxapakTepu3yiTe HeCBOOOIHYIO TPOKATKY

VYkaxuTe 0COOEHHOCTHU Topsiuel MPOKaTKH (MOKHO YKa3aTh HECKOJIbKO OTBETOB)
YkaxuTe 0COOEHHOCTH XOJIOAHOM MPOKATKH (MOXHO YKa3aTh HECKOJIBKO OTBETOB)
YKax)uTe OTIIMYUTENbHYI0 OCOOCHHOCTh HETIPEPHIBHOM MPOKATKU

YcnoBue 6e3aBapuitHOCTH HEMTPEPHIBHOM MTPOKATKU

YcioBue NpoKaTKy ¢ HATSDKEHUEM B Tape KIeTei

VYcnoBue NpoKaTKy ¢ MOANOPOM B Mape KJeTen

C kaKxoif ebIo MpU MPOKATKE MPUMEHSIOT IIPUEM «BEpXHEE JaBICHUEY?

C kaxoil 1ebIo IpY IPOKATKE PUMEHSIOT IIPUEM «HUYKHEE J1aBJICHUE)?

Kakum 06pa3oM ocyIIecTBISAIOT MIPH MPOKATKE MPUEM «BEpPXHEE JaBICHUE»?
Kakum 00pa3oM oCyIIeCTBISAIOT [IPU MPOKATKE «HUKHEE TABICHUE»?

UYro npezacrasiser co00i HaTSKEHUE MOTOCHI?

K nepennemy KOHILy MOJIOCHI, KOTOpas MMEET Mpeaen Tekydectu O g (MlIla) u mnomans nome-

peunoro cedenust Fy (MM?), IPHJIOKEHO YCUITHE HATSKEHHS Qq (xH). Onpenenuts Benu-
YUHY CPEHErO YAEIBbHOIO HATSKECHHUS.
K mepeaneMy KOHIy IIOJIOCHI, KOTOpas MMEET Ipeaen TeKydectd G g (MIla) n mnomans mome-

peunoro ceuenns F; (Mm?), npunoxkeno ycunne Harsokenus Qg (xH). Onpenenuts Benu-

YHHY YPOBHS HATSHKCHUS
VYxkaxure GopMyIy JUIsl BBIYUCICHUS AIUHBI 04ara qeopManuu
Kak n3mensieTcs yimHa odara aeopMaiiy mpu OJHOM U TOM K€ 00)KaTHH C yBEITHMUEHUEM JHa-
MeETpa Bajka ?
Kak n3mensiercs mymmHa odara geopMaiiy mpu OJHOM U TOM K€ THaMeTpe BaJlka
C yBelHueHueM ooxarus ?
VYxkaxwure GopMyITy JUTsl BRIYUCICHHUS YTIIa 3aXBaTa, BRIPAKCHHOTO B palaHax
VYxaxure GopMymy JUIsl BBIYUCICHUS YIJIa 3aXBaTa, BIPAXKEHHOT'0 B Ipajycax
Kak n3MeHsieTcs yros 3axBara pHu OJHOM U TOM K€ 00KaTHH C yBEJTHMUECHHEM AHaMeTpa Baika?
Kak n3Mensiercs yros 3axpara pu OJHOM U TOM K€ IMaMETpe BaJlka C yBEJIMYEHUEM 00KaTHs?
IMosnoca nexoaHoM TomumHoi Ny (MM) oGkumaerest 1o Tonmussl Ny (MM) Bakamu 1uamMeTpoM

Dp (MM). OnpenenuTs JUIMHY ouara aedopMariuu
ITosoca nexoHOM TommmHoi Ny (MM) oGxumaercst 1o TonmuHs! Ny (MM) BakaMu 1uamMeTpoM
Dp (MM). OnpenienuTh BETUUMHY yTJIa 3aXBaTa, BBIPAKEHHOT'O B Ipajycax

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

Kakoii ouar nedopmaniny Ha3bIBatOT BEICOKUM?

Kakoii ouar nedopmannu Ha3bIBalOT HU3KUM?

Kak knmaccuumupyroTces cirydan pOKaTKH B 3aBUCUMOCTH OT 3HaYeHHS (haKTopa BHICOTHI oUYara
negopmaruu

Urto Takoe «mmprHa ovara aedopMarum)?

Yro noka3zeiBaeT K03 duiment noanopa ?



Kaxk nzmensiercs koadduimeHT moamopa ¢ yBenndeHueM Kod3PhUIMeHTa KOHTAKTHOTO TPEHUS?

Kak n3mensiercs KoaQQHUIUeHT Moanopa ¢ yBeIMYCHHEM BBICOTHI ouara Jeopmannu?

[TonsiTvie 0 cpeaHEM KOHTAKTHOM JIaBJICHUU

Kak nHa3piBaroTcs o0mact ovara aeopMaiuy B €ro IpoI0JIbHOM CeUeHUH?

Kak Ha3bpiBaroTCs 001aCTH Ha KOHTAaKTHOW IIOBEPXHOCTH o4ara Jegopmanuu?

Uto npoucxoauT BOIU3U HEUTPATHHON TOUKM HA KOHTAKTHOHN MOBEPXHOCTH? (MOKHO yKa3aThb
HECKOJIbKO OTBETOB)

VYkaxxute 0cOOEHHOCTH CUJI KOHTAKTHOT'O TPEHUs B 00J1aCTH ONepeXeHUsl (MOKHO yKa3aThb He-
CKOJIBKO OTBETOB)

VYkaxute 0cOOEHHOCTH CHJI KOHTAKTHOTO TPEHHUS B 00JIACTH OTCTaBaHMs (MOXHO yKa3aTh He-
CKOJIBKO OTBETOB)

Kakum nmapameTpom xapakTepus3yeTcs MOJI0KEHUE HEUTPAJIIbHOM TOUKU? (MOXKHO yKa3aTh He-
CKOJIBKO OTBETOB)

Kakum 00pa3om nmporucxoauT MpoIoJbHOE TEYCHHE MeTalla B 30HE MPHIINTAHHUA?

Yo npeacTaBisitoT co00i KECTKUE KOHIIBI?

B uem cyTh runoTe3bl mIocKux ce4eHuin?

B ueMm cyTb siBieHUs «crunonBanue Baska»? (MoXHO yka3aTh HECKOJIBKO OTBETOB)

OueHuTe BO3MOXHOCTD IIACTUYECKOr0 00kaTus BeuunHoi € (%) npu XonoqHON IpoKaTKe Io-

JIOCHI MCXOJTHOM TOJIIMHOM hO (MM) CTaJIbHBIMH BaJIKAMH TUAMETPOM Dp (MM) Tipu K03 (h-
¢uumenre tperns L. Cpennee conporusienue aedopmarmn K cp (MIla), cpennee 3nave-
HUE yJENbHBIX HATSHKCHUNA (] cp (MITIa). IIpu pemenun 3a1a4u BOCIONb3yHTeCh (POPMYII0it

A.A. KopoineBa
[Tpu npokaTke BaJIKaMH JUAMETPOM Dp (MM) JHCTa HCXOAHOM ToMIMHOR Ny (MM) 1 mupH-

HOI bo (MM) ¢ obkatneM € (%) mpowmsounto ymmperne AD (mm). KakoBa muomiaas KoH-
TaKTHOU IMOBEPXHOCTU?
INonoca oanbHOTO cevenns pasmepamu Ny x Dy (Mm) miomaznsto Fj (Mm?) npokarsisaercs B

KBapaTHOM Kaiuope pasmepamn N x D, (Mm) B mosocy ¢ momaznsko cevenust Fy (Mm?).

OHpe,I[eJ'II/ITB IUIONIAb KOHTAKTHOM MOBEPXHOCTH, CCIIN JUAMETP BAJIKOB I10 6ypTaM D6

(Mm) u 3a30p Mexay Oypramu t (Mm). [IpuMeHUTH METO ] PUBECHHON TTOJIOCHI

Kaxk u3menstorces npu yCTaHOBUBIIIEMCS TTPOIIECCE MPOKATKHU YCIOBHUS TPEHUS Ha KOHTAKTHOU
MOBEPXHOCTH, TONIIMNHA MOJOCKI, 00KaTHe, YCUITUE TMPOKATKU U APYTUE MapaMeTphl?
(Mo>HO yka3aTh HECKOJIKO OTBETOB)

ITostoca ¢ MIOMmAABIo MONEPeHOro cedennst Fy (MM?) BBIXOUT U3 BAIKOB CO CKOPOCTBIO Vq
(m/c). C xakoi CKOpPOCTBIO OYAET BXOJIUTh B BaJIKU 3aJHUI KOHEL ATOM MOJIOCHI, €CIH KO3(-
(UIMEHT BBITSKKY paBeH A ?

VYKaxuTe yclIoBUE €CTECTBEHHOT'O 3aXBaTa MPSIMOYTOJIbHOM 1M0JIOCH! IMIMHIPUYECKUMHU BaJl-
KaMU (MOKHO yKa3aTh HECKOJIbKO OTBETOB)

VYkaxure ycioBue MPOKATKU 6e3 MPOOYKCOBKU BAJIKOB (MOXKHO YKa3aTh HECKOJIBKO OTBETOB)

BO3MO3KeH JIH €CTECTBEHHBIN 3aXBat M0JI0Ck! TouHO Ny (MM) Bankamu auameTpom Dp
(MM), ecn KO3 (GUIMEHT TPEHHs IIPY 3aXBaTe L ,, a 3a30p MexX1y Bankamu Z(MM) (MoxHO

yKa3aTh HECKOJIBKO OTBETOB)
Byzner im yCTOMYMBBIM MPOLIECC NPU MPOKATKE IOJIOCHI TOIIIMHON hO (MM) BaKaMu AMaMeT-

pom Dp (MM), eciii 3a30p MEXKIy BajdkaMu Z (MM), a KO3 (PUIMEHT TpeHus IpU yCTaHOBUB-

memcst mpomecce ? (MoXxHO yKka3aThb HECKOJIBKO OTBETOB)

Yro npezncrasnsger co0oit koahGUIMEHT TpeHus A Bcell KOHTAKTHON MOBEPXHOCTH ?
Kakoe BbIpaxkeHHe 3aKOHA TPEHUSI HanOoJIee COOTBETCTBYET MATKUM YCJIOBUSM TPEHHsS B 30HaX
ONEPEKEHUS U OTCTaBAHMS?



Kakoe BbIpakeHHE 3aKOHA TPEHUSI HAN0O0JIEe COOTBETCTBYET YCIOBUSIM TPSHHS B 30HE MTPHIIHIIA-
Hus?

CyIIHOCTB ONIEPEKECHUS KaK SBICHHS

CyIIHOCTB OTIEepPEeKEHHUs KaK XapaKTEPUCTUKH MPOIIecca MPOKATH

C Kakoi CKOPOCTBIO BBIXOJIUT T0JIOCA U3 ouara jae(opMaIiiu, eciii OKpyXHasi CKOPOCTh BaJIKa
v, (m/c), a onepexenue S (%)? PesynbTar npeacraButh ¢ TogyHOCTHIO 0,1.

C kaxoif OKpyHOU CKOPOCTBHIO HEOOX0IMMO BpallaTh BaJIKU, YTOOBI II0JI0CA BBIXOAMIIA U3 OYara
nedopmanum co ckopocTeio Vq (M/c), ecu onepexenue S (%)? Pe3ynpTar nmpeacTaBuTh ¢

TouHOCThIO 0,1.

Kak n3MeHuTCs HeUTpallbHBIN Yroi, €Clii BO3HUKHYT IPUYMHBI, 3aTPYJHSIOIINE IPOLIECC PO-
KaTKu ?

Kak n3MeHuTcs HeMTpalibHbIN Yroi, €Clii BOSHUKHYT IPUUYMHBI, CIOCOOCTBYIOLIUE IPOLECCY
IIPOKATKH ?

Kak n3MeHuTCs HeTpallbHBIN Yo, eciiu IpH NPOKATKe NepeHee HaTsKEHUEe CTaHeT 00JIbIe
3aHero?

YeMy paBHO MMHUMAJIbHOE 3HAaYEHUE HEUTPAJIBHOI'O YIJIa IIPH IPOCTOM IPOLIECCe MPOKATKU?

Uemy paBHO MaKCUMalbHOE 3HAYEHHE HEUTPAILHOTO yrja MPU IPOCTOM IPOLECCE MPOKATKU?

Kak cooTHOCHUTCS onepekeHre Ipy MPOKaTKe ¢ BBICOKUM 04aroM jieopMaliy U onepexeHme
IIPU [IPOKATKE C HU3KUM o4arom jedopmanuu ?

VYKa)kuTe OCHOBHYIO MEXaHUYECKYIO CXeMy Je(opMaluu Mpu MpOKaTKe

Bo3M0OxHO 111 M3MEHEHHEe OCHOBHOM CXEMBI HAIIPSDKEHHOTO COCTOSIHUS MEeTajlia B odare aedop-
Manuu npu npokarke? (MoXXHO yKa3aTh HECKOJIBKO OTBETOB)

Kakue (1o xapaxkrepy JeHCTBUS) IPOIOJIbHBIE HAMIPSKEHUSI 00pa3yroTCsl y CEUEHMsI BBIXO1a U3
HU3KOT0 oyara fepopmanuu ?

Kakue (1o xapakrepy JeHCTBUS) IPOIOJIbHBIE HAMIPSHKEHUsSI 00pa3yroTCsl y CEUEHUs BbIXO/A U3
BBICOKOT0 ouara aedopmanuu ?

B uem cymHoCTh yIMpeHus Kax siBJIeHUs?

B 4yem cymHOCTh yImMpeHus Kak XapaKTepUCTUKHU IpoLecca MpoKaTu?

KakoBa B3aMOCBSI3b MEX/ly XapaKTepOM BIIMSHUS YCIOBUM MPOKATKH Ha yAJMHEHUE MeTasula
u ymupenueM? (MoHO yka3aTh HECKOJIBKO OTBETOB)

Kak cootHOCsTCS Mex)Ty 000 K03()(PUIMEHTHI BHITSHKKY M YIIUPEHUS B 3aBUCUMOCTH OT ILIU-
puHbI ovara gedopmaruu? (MoXHO yka3aTh HECKOIBKO OTBETOB)

I1pu onpesieneHHbIX ycoBusx nokasarens ymmpenus Cp = Ab/Ah >1. Dro oznauaer, uro Be-

JMYMHA YITUPEHUs 00JIbIe BETUYUHBI 00kaTnsa. KakoB MexaHU3M JaHHOTO SIBIEHUS?
(MosHO yka3aTh HECKOJIBKO OTBETOB)

Kak ymmpenue npu npokatke 3aBUCUT OT ko3 duurienta Tperus? (MoxHO yka3aTb HECKOJIBKO
OTBETOB)

Kak Biuser Ha ymMpeHue XUMUYECKUI cOCTaB cTaiu ?

Kak Bnusier Ha ymupeHue 1poOoHOCTh AeopMaliuy MpH mpokaTke ?

Kak Biuser Ha ymupeHue npu nNpokaTtke JuamMeTp BalKkoB ?

Kak Biuser Ha ymMpeHue npu NpoKaTKe HaTsHKeHHUe 7

Ipy mpoKaTKe IPSIMOYTOJIBHOMN MOJIOCHI ¢ HCXOAHBIME pasMepamu cedenns Ny x Dy (Mm) Toa-

[IMHA YMEHBIINIIACH JI0 hl (MM), a ITMHA yBENHUYKIIACch C |0 no | 1 (Mm). KakoBa mupuna

MIPOKAaTaHHOM MOJIOCHI?

KakoBa 0coO0eHHOCTH CBOOOAHOTO YITUPEHUS?

KakoBa 0cOOEHHOCTh CTECHEHHOTO YIIMpPEHUs?

KakoBa 0COOEHHOCTD BBIHY)KJICHHOTO YIIUPEHUS?

K sHeprocuiioBbIM mapaMeTpaM MPOKATKH OTHOCHTCS (MOKHO YKa3aTh HECKOJIBKO OTBETOB)

VYxkaxure popMynty JUIsl pacueTa MOMEHTA Ha BaJly JIBUTATelNs INIABHOTO MIPUBO/A IPOKATHOTO
CTaHa

Yro Takoe ycuiane NpoKaTKu?

CymiecTByeT 1 CBSI3b MEXK/TY YCHIIMEM MTPOKATKU M CPETHIUM KOHTAKTHBIM JJaBIIeHUEM?



Cy1ecTByeT 11 CBA3b MEXKAY YCUIUEM IPOKATKU U KOHTAKTHBIM JABJICHUEM
Kakas smropa KOHTaKTHBIX JaBJIEHUI COOTBETCTBYET MPOKATKE MPHU BBICOTE Ovara aeopManuu
0,6?
Kakas smropa KOHTaKTHBIX JJaBJICHUI COOTBETCTBYET IIPOKATKE IMPH BBICOTE ovara aegpopManuu
1,357
Kakas smropa KOHTaKTHBIX JaBJICHUI COOTBETCTBYET IIPOKATKE MPH BBICOTE ovara aegopMannu
3,757
VYxaxure muddepeHunanbHoe ypaBHeHHE HOPMAIbHBIX KOHTAKTHBIX HANPsDKEHUH (MOYKHO yKa-
3aTh HECKOJIBKO OTBETOB)
VYkaxkuTte ypaBHEHHE KOHTAKTHbIX HanpspkeHuid A.M. Lenukosa
Kakas ¢opmysa oroOpakaeT pacnpesielieHne KOHTaKTHIX HAPsyKeHUH B 30HE OTCTaBaHUA?
Kakas ¢opmyrna oroOpakaeT pacnpeeieHne KOHTaKTHBIX HAMPSDKEHUH B 30HE OTIEPEe)KEHU?
Kak Biausier k03(ppULMEHT KOHTAKTHOTO TPEHUSI HA KOHTAKTHOE JaBJIEHUE U YCUIINE IPOKATKU?
(MoxHO yKa3aTh HECKOJIBKO OTBETOB)
Kak Biusier o0atue Ha KOHTAKTHOE JaBJeHUE U ycuiue npokaTtku? (MoXHO yka3aTb He-
CKOJIBKO OTBETOB)
Kak Biusier auaMeTp BaJIKOB Ha KOHTAKTHOE JaBlieHHe U ycuiine npokatku? (MoXkHO yka3aTb
HECKOJIbKO OTBETOB)
Kak Biuser 3aHee HaTsHKEHHUE Ha KOHTAKTHOE JaBJIeHUE U ycuine npokatku? (MokHO ykas3aTb
HECKOJIbKO OTBETOB)
Kak Biuser nepeHee HaTs)KEHUE Ha KOHTaKTHOE JaBJieHHE U ycuiue npokaTku? (MoxHO yka-
3aTh HECKOJIBKO OTBETOB)

IIpokaThIBaeTCst JIUCT TOMMHON Ny (MM) 1 wmpuHOi Dy (MM) Bankamu auameTpoM Dp (Mm)

c ooxkarueM € (%). Uemy paBHO cpe/lHEe KOHTAKTHOE JaBJICHHUE, €CIIM YCUITUE TIPOKATKA
P (MH)?
IIpokaThIBaeTCs JIUCT TOMIMHON N (MM) 1 mmpuHO# Dy (MM) Bankamu xuamMeTpoM Dp (Mmm)

c ookarueM € (%). Uemy paBHO yCHIIME TIPOKATKH, €CJIA CPEIHEE KOHTAKTHOE JIaBIICHUE
Pep (MIla)?

KakoBo 3HaueHue ko3¢ duiirenTa BIUSHNAS BHEITHETO TPEHUS Ha Cpe/IHEE KOHTAKTHOE JJaBJICHHE
IpY IPOKATKE B BEICOKOM odare fepopmanuu?

KakoBo 3HaueHue ko3¢ duiireHTa BIUSHNAS BHEITHETO TPEHUS Ha CpeIHEE KOHTAKTHOE JJaBJICHNE
IIpY IPOKaTKe B HU3KOM odare fedopmanun’?

KakoBo 3HaueHue ko3¢ duiireHTa BIUSHNUS BHEITHUX 30H Ha Cpe/iHee KOHTAKTHOE JaBJICHUE
IPY IPOKATKE B BEICOKOM odare fepopmanuu?

KakoBo 3HaueHue ko3 puiireHTa BIUSHHUS BHEIIHUX 30H Ha Cpe/iHee KOHTAKTHOE JaBJICHNE
IIpY IPOKaTKe B HU3KOM odare fedopmanun’?

Uto Takoe MOMEHT TIPOKaTKU?

Yro takoe Ko PHUIMEHT miieya?

Kaxkue 3HaueHust MoxkeT mpuHUMATh Ko PuiueHT mieya’?

Kakue 3HaueHuss MOKeT NpUHUMATh K03 huiueHT reya?

Kak, no cpaBHEHUIO ¢ IPOCTHIM MPOLECCOM, U3MEHUTCS MOMEHT IIPOKATKH, €CIIM HaTsKEHUE
3aJ{HET0 KOHIIa MOJIOCkI Oy/eT 00Jblile, YeM HaTsDKEHUE MepeJHero KOHIa MojIoCkl?

Kak, no cpaBHEHUIO ¢ IPOCTHIM MPOLECCOM, H3MEHUTCS MOMEHT IIPOKATKH, €CJIM HaTsKEHUE
3aJJHET0 KOHIA MOJIOCHI Oy/IeT MEHbIIIe, YeM HATsHKEHUE MepeTHero KOHIa MojIochl?

Kak, no cpaBHEHUIO ¢ IPOCTHIM MPOLECCOM, U3MEHUTCS MOMEHT IIPOKATKH, €CJIM HaTsKEHUE
3aJHET0 KOHIIA MOJIOCHI OY/eT paBHO HATSKEHUIO NIEPEHEro KOHIIA TOJI0CH

VYkaxxute GopMyJbl Uil pacueTa MOLUTHOCTH MPOKATKHU (MOXKHO yKa3aTh HECKOJIBKO OTBETOB)

Kak paccmaTpuBatoT conpoTuieHue aedopMaliiy Npyu pacyerax napaMeTpoB MPOKATKHU ?

Kakue BenmnYrHBI OTHOCSTCS K TEPMOMEXAHUUYECKHUM ITapamMeTpaM Mpolecca MpOoKaTKu? (MOKHO
YKa3aTb HECKOJIBKO OTBETOB)

Kakoli mapaMmeTp npuHUMAIOT B Ka4eCTBE TeMIIepaTypbl AepopmMupoBaHus ?

Kakumu xapakrepucTukaMu (OpMON3MEHEHUsI OLIEHUBAIOT CTeNeHb AeopmupoBanus (MoxHO



yKa3aTb HECKOJIBKO OTBETOB)
VYkaxuTte BeIpaKeHHE I pacyeTa CKOPOCTH 1e(OPMHUPOBAHUS

OmnpenenuTs CKOpOCTh AehopMaLlii IPH IPOKATKE MOJIOCH TOMKHOI Ny (MM) Bankamu aua-

METPOM Dp (MM) ¢ obxatueM € (%) u cKopocThio Vg (M/c).



