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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa 1 o100peHa i peanm3anuu B 2023 - 2024
y4eOHOM TOIly Ha 3aceaHnu Kadenpsl MeTaTyprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kaenpoit M.IO. Ycanos

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u oJo0peHa s peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTaypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AUH

IIporokomor _ 20 r. Ne
3aB. kadenpoit M.IO. YcanoB

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peann3anuu B 2026 - 2027
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTU3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

Hemsimu ocBoenust nuctuiuimibl « Teopusi 06pabOTKM METaUIOB JaBieHHEM (JacThb 1)»
SIBJISIFOTCS:

- 00y4eHHe CTYJIEHTOB TEOPETHYECKUM OCHOBAM PallMOHAJILHOTO MOCTPOEHHUS, aHAJIn3a
TE€XHOJIOTUUECKON MOCIEI0BATEIbHOCTH B3aUMOJIEHCTBUSI IJIaCTUYECKH 00padaThIBaeMOTO Tea
1 MHCTPYMEHTA B OCHOBHBIX IIpo1ieccax 00padoTku MeTayuioB nasieHrueM (OM/);

- (¢dopmMupOBaHHE Yy CTYJEHTOB OCHOB 3HAaHWA 3aKOHOMEPHOCTEH W SIBJICHUH,
comnpoBoxaaroIumx nmpoueccel OM/I;

- YCBOEHHE CTyJEHTaMHM THIIOTE€3, 3aKOHOB, TEOpPUH i1  ONpeneNeHus
HaNpsHKEHHO-I€(OPMHUPOBAHHOTO COCTOSIHUS, KMHEMATUYECKUX W CHJIOBBIX XapaKTEPUCTHUK
npoueccoB OMJI;

- oOpeTeHHE HAaBBHIKOB M yMEHHMS HAa OCHOBE IIOJyUYECHHBIX 3HAHWM OMNUCHIBATh U
aHAJIM3UPOBATh HAMPSIKEHHO-Ie(OPMUPOBAHHOE COCTOSHHE, KHHEMAaTHUYE€CKHUE U CHJIOBBIE
XapaKTEPUCTUKU B PA3JIMYHBIX TEXHOJOTHYECKUX npoueccax OM/I.

2 MecTo TUCHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOIi MPOrpaMMbl

Huciunnuna Teopus 00pabOTKM MeTaUIOB JaBieHUWEeM (4acThl) BXOIWT B 4acTb
y4eOHOro miaHa GopMUpyeMyI0 y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUH 00pa3oBaTenbHON
IpOTrpaMMBl.

Jns  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOIuMBbI  3HaHUS  (YMEHUs,  BJajeHus),
copMUpOBaHHBIE B Pe3yJIbTATE U3yUEHHS JUCLUIUTMH/ PAKTHK:

Marematuka

Marepuanosenenue

dusuka

OCHOBBI MEXaHHUKH MPOLECCOB 00pabOTKH METAIIOB JIaBJICHUEM

3Hanus (yMEHUs, BIAJCHHA), MOTyUYCHHbIC MPH U3YYCHUH JAHHOW JUCIMIUIMHBI OyayT
HEOOXOAMMBI JJISl U3YUECHUS TUCIUILTUH/TIPAKTHK

TexHOIOTHY POU3BOACTBA COPTOBOTO MPOKATa

TexHOIOTHY POU3BOACTBA JIUCTOBOTO POKATa

MeToapl ONTUMU3AIHH TTPOIIECCOB 00PaOOTKH METAIJIOB J1aBJICHUEM

Teopust 00pabOTKM METAJUIOB JaBJICHUEM (4aCTh2)

TexHOIOTHS TPOU3BOJICTBA METH30B

3 KomneTteHuuu ody4aromierocsi, popMmupyembie B pe3yJibTaTe OCBOECHHS

AUCHUIIJIMHBI (MOAYJIs1) M IUIAHUPYeMbIe Pe3yJabTATHI 00yUeHUsl

B pesymbrare ocBoeHus aucHMILIMHBI (Monyisi) «Teopuss 00paOOTKM MeETayuioB
naBiieHueM (4acThb1)» 00ydaromuics 10HKeH 001a1aTh CIASTYIOIIMMHA KOMICTCHITUSMU

Kox naaukaropa NHaukaTtop 10CTHREHHS] KOMIICTCHITUN

I[IK-1 TotoB ompenensiTh OpPTaHM3AIMOHHBIE M TEXHUYECKHUE MEPHhI IS  BBIMOJHCHHS
MIPOM3BOJICTBCHHBIX 33/IaHUN IO BBIITYCKY KaHATOB, KOPJa, apMaTypPHBIX NPsIEH U MPOBOJOKU
POU3BOACTBEHHBIMU IT0APa3AeIEHUSIMU

IK-1.1 AHaM3UpyeT  yCTPOMCTBO, COCTaB, Ha3HAYCHUE, KOHCTPYKTUBHBIC
0COOEHHOCTH, MPUHLMI PabOThI, MpaBUiIa IKCIUTyaTallMd U TEXHUYECKOTO
oOcmy>xuBaHusi 00OpyJOBaHUs, NPUOOPOB M MEXaHM3MOB IeXa IO
MPOU3BOJICTBY KAHATOB, KOPJa, apMaTyPHBIX MPsIeH U IPOBOJIOKH.

I1K-1.2 AHan3upyeT TEOpHIO U TEXHOJIOTUIO TEPMHUYECKOM 00pabOTKH, TpaBJICHHUS,
BOJIOYEHMUS IIPOBOJIOKH. AHammzupyer NoKa3aTenm paboThl
TEXHOJIOTUYECKHX YYaCTKOB Ii€Xa M0 IIPOU3BOACTBY METU30B IIPH




BBINOJIHEHUHM TPOU3BOJICTBEHHBIX 3anaHuil. [lpuHMMaer pemeHus o
BHECEHUU PEMJIAMEHTUPYEMBIX KOPPEKTUPOBOK B  TEXHOJIOTMYECKHX
MPOLECCaxX yYacTKOB 1€Xa MO MPOU3BOJICTBY KaHATOB, KOPJIAa, apMAaTyPHBIX
MPSAEH B IPOBOJIOKH.

IK-1.3

AHanu3upyeTr U3MEHEeHHUs MoKa3aTesel mpoiecca Mpou3BOACTBa METU3HOMN
npoayKiuu. KoHTpoiMpyeT KadyecTBO METHU3HOW MPOAYKIMH Ha CTaausX
TEXHOJOTUYECKOT0 Ipoliecca U TOTOBOM NPOIYKIIHH.

[NIK-2 CnocobeH ompenensiTh OpraHM3alMOHHBIE W TEXHHYECKHE MEpBI IS BBITIOJHECHUS

TIPOMU3BOJCTBCHHBIX

3aJIaHUH IO TOPsTUEi MpOoKaTKe MeTajia

[1K-2.1

AHanmuzupyer TpeOOBaHMSI K KAauecTBY BBIMYCKAEMOM MPOTYKIUH.
KonTponupyer MapoyHbldi M pa3MEpHBIM COPTAMEHT BBIITYCKAEMOU
npoaykuun.  Co3maér  mepeyeHb  BO3MOXKHBIX — HEUCIIpaBHOCTEH
000pya0BaHMS U ACHUCTBUH [0 UX YCTPAHEHHIO

[1K-2.2

AHanu3upyeTr JaHHbIE TEXHUYECKON [TOKyMEHTAIUH, XapaKTepH3YHoIIHe
COOJIIO/ICHNE TEXHOJIOTUYECKUX PErJIAMEHTOB, MPaBWI DSKCIUTyaTallud U
TEXHUYECKOTO OO0CIyXHBaHUs OOOpPYAOBAaHUS CTaHA TroOpsAuYed MPOKATKH.
[TpuHrMaeT Mepbl MO MPEAYNPEXICHUI0 Opaka W TOBBIIICHUIO KayecTBa
POYKIUHU TOPSYEKATAHOTO MPOKaTa

I1K-2.3

Onpez[enﬂeT MCPBI 110 BBIMMOJHCHUIO TIPOU3BOACTBCHHBIX 3aJlaHUN 10
06’beMy MMpoOU3BOACTBA npoayKIHnu B 3aJJaHHOM HOMCHKIJIATYPE,
paHHOHaHBHOﬁ 3arpy3ke O60pyI[OBaHI/IH, O9KOHOMHOMY pacXxoAd0BaHUIO
CbIpbd, MATCPUATIOB, TOIUIMBA, OHEPIrUU W CHUWXKXCHUIO HU3JICPIKCK
MMpOn3BOJACTBA CTaHa ropﬂqeﬁ IIPOKATKH. KoppeKTpreT TEXHOJIOTHYECKUI

MpOIIecC HArpeBa U ropsueil MpOoKaTKU

[IK-3 ToTroB ompenensTh OpraHM3alMOHHbIE W TEXHUYECKHME MEphl JJsl  BBIOJHEHUS

TIPOMU3BOJCTBCHHBIX

3aI[aHHﬁ 110 BBIITYCKY XOJOJHOKATAHOI'O JIUCTA

IK-3.1

AHanmm3upyer  yCTpPOMCTBO, COCTaB, Ha3HAau€HHE, KOHCTPYKTUBHBIC
0COOCHHOCTH, MPUHIMN PabOTHI, MPaBWIIA HKCIUTyaTallMl U TEXHUYECKOTO
o0cmy>xuBaHusl 00OpYyJOBaHUS, NPHOOPOB ¥ MEXAaHMW3MOB IeXa IO
OPOU3BOJICTBY XOJIOJIHOKATAHOTO JIUCTOBOTO NPOKaTa

[1K-3.2

AHanM3upyeT TEOPUIO U TEXHOJIOTUIO TEPMHUUYECKOM 00pabOTKH, TpaBICHHUS,
XOJIOAHOM TMPOKaTKM M PE3KU JIMUCTOBOTO IMpoKaTa. AHaJU3UpPYET
NoKa3aTenu pabdoThl TEXHOJOTMYECKMX YYacTKOB LieXa IO IPOU3BOJACTBY
XOJIOJTHOKATaHOI'O JIMCTA IIPU BBINOJHEHUU INPOU3BOJCTBEHHBIX 3aJaHUN.
[IpuHuUMaeT pemeHns O BHECEHUM PETTIaMEHTHPYEMBIX KOPPEKTUPOBOK B
TEXHOJIOTMYECKUX  TPOIECccax y4YacTKOB Ii€Xa IO  HIPOU3BOACTBY
X0JIOAHOKATAHOTO JUCTOBOTO IMPOKATA

I1K-3.3

AHanmm3upyeT HW3MEHEHHUs  TOKa3aTeliedl  mporiecca  MPOW3BOJCTBA
XOJIOJTHOKAaTaHOTO  JINCTOBOTO  Tipokarta. KoHTponmupyer  KadecTBO
XOJIOJTHOKATaHOTO JINCTOBOTO TMpOKaTa Ha CTaausAX TEXHOJOTUIECKOTO
MpoIlecca M TOTOBOM NPOYKINHI




4. CTpykKTypa, 00bEM H coep:kaHue TUCIMILTHHBI (MOTYJIs1)
OO0mast TpyA0eMKOCTh TUCIMILTHHBI COCTaBJISICT 6 3a4eTHBIX equHMIl 216 akaj. 4acoB, B TOM

qucie:

— KOHTaKTHas pabota — 16,9 akaz. gacos:

— aynuropHas — 14 akaj. 4acos;

— BHeayautopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas paboTta — 190,4 aka. yacos;

— B popMe npakTuIecKoi moarotosku — 0 akas. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJi. Jac

dopMa aTTecTalyu - YK3aMEeH

AynuTtopHast s
KOHTaKTHas pabora E = Buu dopMa TeKyILEero
¢
5] KOHTPOJIS Ko
Paznen/ Tema 2 (B akaz. vacax) & 2| camoCTOSTENBHO p A
> 3 © . YCIIEBAEMOCTH M | KOMIETECHIIN
JICLIMILTHHBI T [~ i .
g g 6 MIPOMEKYTOYHOM "
Jlex| mab. | mpakrt. | S S pabOThI aTTecTarmm
3aH. 3aH. | S &
1. Teoperuueckue OCHOBBI
00pabOTKN METAJUIOB JaBICHUEM
CaMOCTOSITEITEHO
€ U3y4eHHe
11 o
y4eOHOI 1
Hanpsoxenno-neopMipoBaHHO N poBepKa
0,5/0,5 Hay4IHOU
€ COCTOSHME MeTajla IpH 55,1 WHIWBUTYaTbHBIX
u JIUTEPATYPHI, .
00paboTke METaJJIOB 3aJaHHi
MTOJITOTOBKA K
JIaBJICHUEM
MIPAKTHYECKOMY
3aHSATHIO
CaMOCTOSITEITBHO
€ 3y4eHUe
y4eOHOM 1
Hay4HOHI
JUTEPaTypHl, naboparopHas
ITOATOTOBKA K abora Nel
1.2  @usnyeckas  MpUpoOJA 0,5/0,5 ] 0,5/0,5 P ’
. 14 | naGopatopHo- MpoBepKa
IJTACTUYECKON JehopMaliu 3 )41 )41
MPAKTHYECKOMY | WHIUBHUIYaTbHBIX
3aHATHIO, 3alaHuit
BBITIOJTHEHHE
MPaKTHYESCKUX
pabot (pemeHue
3a/1a4)
CaMOCTOSITEIIBHO
€ U3y4eHHe
y4eOHOI 1
HavaHOI KOHTPOJIbHAS
1.3 Buemmee TpeHHE U 0,5/0,51 0,5/0,5 v pabora Nel,
38 JIUTEPATYPHI,
HEPaBHOMEPHOCTh JeOpMAIU )41 )41 nabopaTopHast
MOJrOTOBKA K
pabota Ne2
n1abopaToOpHO-
[IPAKTAIECKOMY
3aHSTHUIO




CaMOCTOSATCIIBHO

€ 3y4eHue
y4eOHOM 1
14 dopmMon3MeHeHHe " 0,5/0,5 | 0,5/0,5 HayHHon sabopaTopHast
0,5 27 JIATEPaTypHI,
(hopmooOpazoBaHue n u HOATOTORKA K pabora Ne3
J1a60paToOpHO-
MPAKTHYECKOMY
3aHATHIO
CaMOCTOSITEITBHO
€ H3ydeHue
y4eOHOI 1
AVIHO KOHTPOJIbHAS
1.5 CsoiicTBooOpazoBanue 0,5/0,5 ] 0,5/0,5 Hayd pabora Ne2,
. 05 21 JIUTEPATYPHI,
CBOWCTBOM3MEHEHNE 141 )41 HO/TOTOBKA K naboparopHas
pabora Ned
n1abopaTopHO-
[IPaKTAYECKOMY
3aHSTHUIO
CaMOCTOSITEIIBHO
€ U3y4CHHE
y4eOHOM 1 CEMUHAP-TUCKYCCHSI
1.6 AHanuTu4yeckue U HayqHOU '
JIUTEPATYPHI, nabopaTopHast
IKCIICPUMEHTAIBHBIC ~ METO.IBL HOATOTOBKA K paGoTa Nes.6
Ofpeﬂ?ﬂe}‘“" ;[e;bopMI/Iepy}?uu/Ix 0,5 2/0,51 | 3,5/21 | 35,3 | maboparopHo- MpoBepKa
i I/(I)mzlgcaxﬂ Hanpsx HI?)/IMI[B [IPAKTHYECKOMY | HHIMBHAYaIbHBIX
HIJ)IBETI/I‘IHOCTI) U pa3 eHHE . SAHATHIO, sajanni,
paspyr BBIIOJTHCHHE KOHTPOIIbHAS
IIPAKTHYECKUX pabota Ne3
paboT (pemeHne
3a/1a4)
Hroro mo pasueny 4 | 4/2,51 | 6/4,51 | 190,
Hroro 3a cemectp 4 | 4/2,51 | 6/4,51 | 190, JK3aMeH
Hroro mo nucrmimmae 4 | 4/2,51 | 6/4,51 190, 3K3aMeH




5 O0pa3oBaTtesibHbIE TEXHOJIOTUH

C nenblo peanu3alMd KOMIIETEHTHOCTHOTO TOJXO0/a, a Takke (OPMUPOBAHUS U
pa3BUTHs TPO(ECCHOHATBHBIX HABBIKOB OOYYAIOMIMXCSl PEAM3YIOTCS CIEAyIOUINe CpPEACTBa,
CHOCOOBI ¥ OPraHU3aLIMOHHBIE MEPOTIPUSATHUSL:

- U3y4EHUE TEOPETUYECKOTO MaTepuaya JUCUUIIIMHBI Ha JIEKIUSAX C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHI];

- CaMOCTOATENbHOE U3y4YeHHE TEOPETUYECKOro Marepuana JAUCHUIUIMHBL ¢
WCHOJIb30BaHUEM METOINYECKUX pa3paboTOK, CelMaTbHON y4eOHOM U HAyYHOH JIUTEepaTyphl;

- (QopmupoBanne W pa3BUTHE MNPO(YECCHOHATBHBIX HABBHIKOB OOy4YaromuXxcs Ha
MPAKTUYECKUX 3aHATHAX.

B u3noxeHun NEKIMOHHOTO Marepuaia W MpU NPOBEACHUM IMPAKTHYECKUX 3aHATHU
MIpearnoaraeTcs Nepexo] OT PErnpOoIyKTHUBHBIX METOJ0B OOY4YEHHS K YaCTUYHO-TIOMCKOBBIM U
UCCIIEIOBATEIBLCKUM METOJaM, Pa3BUBAIOIINM JIOTHUYECKOE, TEOPETUUECKOE MBIIIICHHE, YMEHHUE
apryMeHTHpPOBaTh U OTCTauBaTh COOCTBEHHOE MOHUMaHue Bompoca. C 3Toil 1eIbl0 BO3ZMOXKHO
UCTOJIb30BaHUE METO/I0B IBPUCTUUECKHUX BOIPOCOB M OpINHCTOPMHHTA (MO3TOBOM aTaku).

CamocrosaTenbHas paboTa CTYIACHTOB JOJDKHA OBITh HAlpaBiieHAa Ha 3aKpericHHe
TEOPETUYECKOTO MaTepHaia, U3JI0KEHHOTO MpernojaBaTesieM, Ha IPopaboTKy TeM, OTBEIACHHBIX
Ha CaMOCTOSATENbHOE M3Yy4YeHHe, Ha TMOATOTOBKY K JaOOPaTOpPHBIM 3aHSATHUSM, MOITOTOBKY K
UTOT0-BOM aTTECTALMN.

B xoze 3aHsATHI NpeanosaraeTcsi NCNOJIb30BaHNE KOMIIJIEKCA NHHOBAIIMOHHBIX METO0B
aKTUBHOTO 00YYEeHHUs CTYI€HTOB, BKIFOYAIOILETO B CEO0sI:

- co3JlaHHe TMPOOJEMHBIX CHUTyallMid C T[OKa3aTeNbHBIM pEIICHHEM MpoOJIeMbl
MIPETNOaBaTENEM;

- CaMOCTOSTENbHYI0 TIOMCKOBYIO JI€ATEIFHOCTh B pEIIEHHH Y4eOHBIX MpoOlIeM,
HaIpaBJsieMyI0 MIPENo/1aBaTeNeM;

- CaMOCTOSITEJIFHOE pelIeHHE MPOoOJIeM CTyA€HTaMH 1101 KOHTPOJIEM MpernoaaBaTes;

-HCTI0JIH30BaHNE TEXHOJIOTUH MPOSKTHOTO O0YUYEHHUS C OpraHu3aImeil o00pa3zoBaTeIbHOTO
nporecca B COOTBETCTBUH C AITOPUTMOM MO3TAITHOTO PEIICHHUS MPOOIEMHOM 3a/1a4H.

Peanmu3anusi MHHOBAIMOHHBIX METOJOB OOy4YeHHMsS BO3MOXKHA C HCHOJIb30BAaHUEM
CIIEYIOIIMX IPUEMOB:

- MHCTPYKTaX CTYJEHTOB II0 COCTABJICHUIO TAOJHII, CXeM, rpadukoB C MpOBEIECHHEM
HOCJIEIYIOIEr0 UX aHAIN3A;

- IPUMEHEHUE PEKOMEHJAaUUi [0 COCTaBJICHMIO TE3HCOB U KOHCIIEKTOB IIO
MIPOYNUTAHHOMY MaTepHaiy;

- pacKpbITHE MpernojaBaTeieM IPUUYMH M XapakTepa HeyAady, BCTpEYaroUIMXcs Mpu
pelieHnu npooem;

- IEMOHCTpAaLUS aJIbTEPHATUBHBIX MOX0/I0B K PEIIEHHIO KOHKPETHOM MPOOJIEMBI;

- aHaJIU3 MOy YEHHBIX PE3YyJITATOB U OTHICKAHUE TPAHUL] X IPUMEHUMOCTH;

- IICTIOJIb30BaHUE 3aIaHUH 11 CAMOCTOSI TEIIbHOU paOOThI ¢ M30BITOYHBIMU JJAHHBIMH.

Kpowme toro, B mporiecce 00yueHust JEKIUU MPOXOAT KaK B TPAAULIMOHHON popMe, Tak U
B (opMe JEeKIMII-KOHCYJIbTAllUuM, T/l TEOPETUYECKUII MaTepHall 3apaHee BbIIAETCs CTyAEeHTaM
JUIS CaMOCTOSITEIbHOTO U3y4eHHUs, AJIsl TOATOTOBKHU BOTIPOCOB JIEKTOPY. TakuM oOpazom, JeKuus
IPOXOJUT IO TUITY BOIIPOCKI-OTBETHI-IUCKY CCHS.

Hcnonw3ytorcss  Takke  HMHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE — 00pa3oBaTelbHbIE
TEXHOJIOTMH, TaKUE KAK JICKIUS-BU3yanu3anusa. B xone 3TON JNEeKUMU H3JI05KEHHE COJIEepIKaHUS
CONPOBOKIAETCS NPE3EHTALMEH.

JIeKIMOHHBIM MaTepua 3aKpeIisieTcsl B X0¢ MPAKTUYECKUX WM J1a00paTOPHBIX padoT,
Ha KOTOPBIX BBINOJHAIOTCS I'PYIIIOBBIE WIM MHAWBUAYAJBHBIE 3a/1aHUs 110 MPOWUIEHHOM TeMe.
IIpu npoBeieHNM TaKUX 3aHATUI UCIIOJIB3YETCS METOL KOHTEKCTHOTO



00y4eHusi, KOTOpbII II03BOJIIET YCBOUTb MAaTrepual IIyTEM BBIABICHHUS CBSI3€H MEXAY
KOHKPCTHBIM 3HAHUEM U €TO IPUMCHCHUCM.

B kauyecTBe HMHTEpAaKTHBHBIX METOJOB HUCHOJb3yeTCs  ydeOHas  JIUCKyccCHs,
MpeACTaBJstonas coboit 6ecery, B X0/1e KOTOPOH MPOUCXOIUT 0OMEH B3TJISIAAMU TI0 KOHKPETHOM
npoOneme. JlaHHBIH METOJ HCMONB3YEeTCsl NMPU COOECeIOBaHUSX IO OOCYXKACHHIO WTOTOB
BBITIOJTHEHUS JTA0OPATOPHBIX PaboT.

Tak e UCIOoJIb3yeTCsl CEMUHAP-IUCKYCCHS IO 3apaHee MOAr0TOBICHHBIM TEMaM.

CamocrosTenbHass paboTa CTYJEHTOB CTHUMYJHMPYET CTYAEHTOB K CaMOCTOSITEIbHOM
MpopaboTKe TeM B IMPOIECCE BBIMNOJHEHUS KOHTPOJBHONW paboOThI, B MpOLECCE MOATOTOBKU K
71a00DaTODHBIM DAOOTAM U UTOTOBOM aTTECTALIUH.

6 YueOHO-MeTOAMYECKOE 00ecneueHHe CaMOoCTOsITeIbHOI padoThl 00y4alouIuxcst
[IpencraBneHo B mpuiiokeHuu 1.

7 OueHO4YHbIE CPeICTBA IS POBe/IeHUsl MPOMEKYTOUHOI aTTecTalun
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYEeCKOEe H HHPOPMAIIMOHHOE 0fecTiedeH e JUCUUILTUHBI (MO1YJIs1)

a) OcHoBHAas JIUTEpPaTYypa:

1. Tynynos, C. A. Teopus 00pabOTKH MeTa/uiOB AaBieHHeM : Kypc nekuuii / C. A.
Tynynos, H I'. Hlemmryposa, O. H. Tynynos ; MI'TY, kap. OM/. - Marautoropck, 2010. - 175
c. ui., rpad., CXEMBI, TabII. - URL:
https: //magtu mformsystema ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/10683
41/308.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3IEKTPOHHBIH. -
HNwmeercs neyaTHblii aHAJIOT.

2. Pymsnnes, M. N. O6paboTka METaIOB [ABJICHHEM U XapaKTEPUCTUKU KadyecTBa
npoaykimy : yaeonoe nocooue / M. U. Pymsuues, H. M. Jlokotynuna, A. b. Monnep ; MI'TY. -
Marnurtoropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy:1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123
849/1394 .pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - Tekcr
AJIEKTPOH-HBIN. - CBerenust foctynHbl Takke Ha CD-ROM.

0) lonosHUTe/ILHAS JINTEpaTypa:

1. Jlokorynuna, H. M. OCHOBBI T€OpUHU U TEXHOJIOTUU MPOLECCOB 0OPAOOTKH METAIIIOB
napyieHreM  yuaeoHoe nocooue / H. M. Jlokotynuna ; MI'TY . - Marauroropck : MI'TY, 2015. - 1
anektpon. onr. jguck (CD-ROM). - 3arm. ¢ Turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123
539/1314.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - Tekcr
3JIeKTPOH-HEIH. - CBelleHus qocTyIHbI Takke Ha CD-ROM.

2. loporo6un, B. I'. Teopernueckue ocHOBBI 00pabOTKHA METAUIOB JAaBJICHUEM : yueOHOE
mocobue / B. T'. Jloporo6un, A. I'. Kopuynos, K. I'. ITuBoBaposa ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 saekrpon. omnr. auck (CD-ROM). - 3arm. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123
930/1415.pdf&view=true (mara oo6pamenus: 25.09.2020). - MakpooObekr. - Tekcr
3JICKTPOH-HBIN. - CBeneHus noctymnHsl Takke Ha CD-ROM.

3.Komnukos, A. I1. Teopust 06paboTku MeTa/uioB naBieHueM . yueOHuk / A. I1. Komukos,
B. A. PomanneB. — Mocksa : MUCHUC, 2015. — 451 ¢. — ISBN 978-5-87623-887-0. — Tekcr :
anexkTpoHubii  // JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/116979 (mara obpamenus: 02.11.2020). — Pexum goctyma: s
aBTO-pU3. MOJIb30BATETICH.

4. llemmyposa, H. I'. O6paboTka MeTauioB JaBieHrueM (00LHii Kypce) : yueOHoe



noco6ue / H. I'. lllemmyposa, /1. O. ITycroBoiiros ; MI'TY. - Maraurtoropck, 2013. - 142 c. : ni.,
CXEMEI, TaoJL - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/11078
23/618.pdf&view=true (zara oopamienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 31EKTPOHHBIH. -
ISBN 978-5-9967-0381-4. - imeercs meuaTHBIN aHAJIOT.

B) MeToanuyecKkue yKazaHusi:

1. Jloxotynuna, H. M. Teopusi 00paboTKi MeTajIoB AaBiieHueM : mpaktukyMm / H. M.
Jlokotynuna ; Marauroropckuii roc. Texuuueckuii yH-T uMm. I'. MI. HocoBa. - Maruuroropck :
MI'TY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4022.pdf&show=dcatalogues/1/1532
670/4022.pdf&view=true (mara oOpamenus: 25.09.2020). - MaxkpooObekr. - Tekcr
AJICKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. emmypora, H. I'. Knaccudukanus kak MeTOJ MOWCKA TEXHUYECKOTO PEIICHHS.
Pacuer nmaBieHus MeTayula Ha MHCTpyMeHT B mporeccax OMJI : yuebnoe mocobue / H. T.
Memmryposa, C. A. JleBannosckuii, M. M. Jlorgpaxmanosa ; MI'TY. - Maraurtoropck : MI'TY,
2013. - 1 AJICKTPOH. OIIT. JTUACK. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/1121
209/1171.pdf&view=true (mara ooOpamenus: 25.09.2020). - MakpooObekt. - TekcT
3NEeKTPOHHBIN. - CBeienust JocTynHbl Takke Ha CD-ROM.

3. lemmyposa H.I'., Yukumes JI.H. Mcnonb3oBaHne MHXEHEPHOTO METOJa pacyera
KOHTAKTHBIX HaIpsDKEHUH Npu ocaake: Meroaud. yka3. — Marauroropck: 'OY BIIO MI'TY,
2008.—- 36 c.

r) [IporpammHoe obecnieuenne u UHTepHeT-pecypcebl:

IIporpammHuoe o6ecneyenmne

Haumenoanue [10 Ne noroBopa Cpoxk neicTBUS JTULIEH3U U
MS Windows 7
Professional(ms J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpovHO
Professional
7Zip cB00O0IHO pacnpocTparsemoe [10 0eCcCpOYHO
STATISTICAB.6 K-139-08 o1 22.12.2008 OECCPOUHO

DNEeKTPOHHBIE TIAKATHI
1o Kypcy "MaivHel 1

texHoJyiorus 0opadotku |K-227-12 ot 11.09.2012 OGeccpoyHo
MaTepHualioB
naBjieHueM"
Deform3D Nel73 o1 20.12.2007 0eccpoUHO
Abaqus Student Edition |cBo6oaHO pacnpoctpansiemoe [10 OeccpodHO
QForm J1-681-19 o1 12.07.2019 OECCPOYHO

FAR Manager cB0OOHO pacnpocTpansemoe [10 0eccpoYHO




Hpocbeccnonaﬂbmﬂe 0a3bl JAHHBIX U I/IH(l)OpMaIIHOHHI)Ie CIIPABOYHLIC CUCTEMBI

HasBanue kypca

CcpUIKa

MexyHapoHasi 0a3a CIpaBOYHbIX WM3JIaHUM O
BCEM OTpacisIM 3HaHuii SpringerReference

http://www.springer.com/references

MexnyHapoHas 6a3za MOJTHOTEKCTOBBIX . .
JLyHapOJIH http://link.springer.com/

XypHasoB Springer Journals

MexyHapoiHast pedeparvuBHas u http://scopus.com

ITOJITHOTEKCTOBAsl _ ClIpaBOYHasi _ 0a3a  JIAHHBIX

MesxryHapo1Has HayKOMETpHUYeCKast
pedepaTtuBHas W MOTHOTEKCTOBAsi 0a3a JaHHBIX
Hay4yHbIX u3ganui «\Web of sciencey

http://webofscience.com

DIeKTpoHHBIE pecypchl Oubmmorekn MI'TY um.
.. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickast T'ocymapcTtBeHHast  OuOamoTeKa.
Katanoru

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

@denepanbHOE TOCYJapCTBEHHOE  OOIKETHOE
yUpeKICHHUE «DenepanbHbII UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Nudopmammonnas cucrema - EnuHoe okHO
JIOCTyTa K ”HPOPMAIIMOHHBIM pecypcam

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

IMTouckoBas cucrema Akagemust Google (Google
Scholar)

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

Hanmonansnas
WHPOPMAIIMOHHO-aHAIUTUYECKas] CcUCTeMa —
Poccuiickuii MHAEKC HAYYHOI0 IUTHPOBAHUI

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

3neKTp0HHa51 Oasza MEPUOJNYECKUX HW3JAaHUMI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MartepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILITHHBI (MOaYJIsl)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOe obOecrieueHne JUCIUIIIIMHBI BKJIFOHACT:




MaTepHaano -TEXHHYECKOE 00eCIICUCHHE JUCIMIIIIMHBI BKJIFOYACT:

Jlexumonnas ayauropus (ayn.301)

MynbTUMEIUIHBIE CPENICTBA XPAHEHHUS, TIEpeadu U MpeICTaBIeHHs HHPOpMAaIu

Kommerorepnsriit kiace (aya.303)

[Mepconanbubie KoMITBIOTEPHI ¢ akeToM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIOM
B 3JIEKTPOHHYI0 HH(POPMAIIMIOHHO-00pa30BaTEIbHYI0 CPEly YHUBEPCUTETA

AyAUTOpUM ISl CAMOCTOATENbHONW paOOThl: KOMITBIOTEPHBINM KJIACC; YWTAJIbHBIA 3aj
OnOIMOTEKN

[Tepconanphbie KommbloTEpHI ¢ Taketom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTYTIOM
B 3JIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30oBaTeIbHy0 cpeny yHuBepcuTeTa (ay 1. 304)

Ayautopus AJisl TPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTAIlUH, TEKYIIET0 KOHTPOJS U
IPOMEXKYTOUHOM aTTecTarmu (aya.209)

1. IlepconansHpie KoMIbiOTEphl ¢ makerom MS Office, Beixogom B HMHTEepHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(GOPMALIMOHHO-00pa30BaTeNIbHYIO CPELy YHUBEPCUTETA

2. I[Ipoektop

[Tomemienne st XpaHeHHs U NOPOPUIAKTUYECKOTO OOCIYKMBAaHUS  y4eOHOTO
obopynoBanus (ayza.101a)

PeMOHTHBII HHCTpYMEHTapUil

CrnecapHbIif HHCTPYMEHT;

MynsTumeTp;

[TasnpHUK

Crienanu3upoBaHHas MeOeITb, CTEIUTaXH ISl XpaHeHHs: y4eOHOTo 000py I0BaHUs

Hpunoxenue 1

YueGHO-MeT:! o4 EeCKoe oGeceueHne caMmoCT OAT eJIHOM P a0orbI oﬁyqammnxcn

Ay,Z[I/ITOpHaH CaMOCTOATCIIbHAaA pa60Ta CTYACHTOB Ha IPAKTUYCCKUX U J'Ia60p8.T0pHBIX
3aHATUAX OCYHICCTBIEICTCA IO KOHTPOJIEM NTPCTIOAABATCIIA B BUIAC PCUICHHUS 3a1a4 U O6CY)I(I[€HI/ISI
PE3YJbTATOB, IMOJIYUYCHHBIX B ITIOATPYIIIIAX IIPU BBINIOJIHCHUN J'Ia60paTOpHI>IX pa60T.

BHeay')II/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta CTYACHTOB OCYHICCTBJIACTCA B BUAC IIOATOTOBKH
K J'Ia60paTOpHLIM U T[OPAKTUYCCKUM  3aHATHUAM, IIOATOTOBKE K CEMHUHAPY-AUCKYCCHUHU,



KOHCIIEKTUPOBAHUSA C MPOPAOOTKOM JEKIIMOHHOTO MaTepualia, BBHIIIOJHEHHS] WHIUBUIYATbHBIX
3a/IaHUN C KOHCYJIBTAIIUSIMU TIPETIO1aBaTeIs.

5 cemecmp
Ilepeuens nabopamopusix padom no oucyunIuHe

NHcTpykTax no TexHuke 6e3onacHocTH B 1aboparopru OM/JI.

Ne 1. 3akoH HaMMEHBIIETO CONPOTHUBIICHUS.

O3HakoMJIeHHE C TPOSIBICHHEM 3aKOHA HAWUMEHBILEro COMPOTHBIECHUS U TPaBUIIOM
HauMEHbIIEro mnepumerpa. M3ydeHue COOTHOMIEHUS MEXKIYy MPOJOJIbHON M MONEpPEYHOU
nedopManusIMH MPHU pa3IMdHbIX BUAaX 00pad0TKH METAUIOB JIaBJICHUEM (OCaKe, POKATKe).

Ne 2. HepaBHOMEpHOCTH epopMarmy mpu MpoKaTKe.

W3yyeHre 3aKOHOMEPHOCTU pacmpeneieHus aedopmaluii Opu MPOKATKE; BIUSHUA
napaMeTpoB HECOOTBETCTBUS (POPMBI HHCTPYMEHTA U AeOPMUPYEMOTO TeJla Ha BEIMYMHY U 3HAK
JOTIOJTHUTENbHBIX HANPSKEHU M U Ka4ecTBO MPOKaTa.

Ne 3. YcnoBue nocrosHcTBa 06beMa U Kod(puiineHTs nedopmarmu.

VYcnoBue mNoOCTOSHCTBa 00beMa IMO3BOJSIET CBS3aTh pa3Mephl Telna 1O M TOCie
IUIACTHYECKON nedopMalud U yCTAaHOBUTH PNl 3aBUCHUMOCTEH MeXIy KOd(pPHUIIMeHTaAMH
negopmaruii, XapakTepU3yOLUMMHU CTeNeHb (POPMOU3MEHEHUS.

Ne 4 TIpeccoBanne NoOpoLIKOBEIX MaTepuaios. MccienoBanne npeccyemMocTu.

N3yuenne yIUIOTHAEMOCTH METAUNIMYECKUX MOPOIIKOB KaK OJHOM W3 OCHOBHBIX
XapaKTEpPUCTUK HpeccyeMocTH. OnpeneneHue AaBJIEHUS] IIPECCOBAHUS B 3aBUCHMOCTH OT
Marepuaja MOpOIIKa, OTHOCUTEIbHON IFIOTHOCTH M TEXHOJIOTMYECKMX IapaMeTpoB Ipolecca
IIPECCOBAHUS.

Ne 5. Tpenne npu 06paboTKe METAIIIOB JaBICHUEM.

W3ydenune BIUSHUS YCIOBUI TPEHHUS HA KOHTAaKTHOW MOBEPXHOCTH Ha U3MEHEHUE (POPMBI
1epOpMHUPYEMOTO TeJla U Ha BETUUMHY KOd(PPHULIHEHTA TPEHUS.

Ne6 IlpeccoBanue merana.

N3yuenne mpouecca mnpeccoBaHus Metavia. FccinegoBaHwe BIMSHUS — CTEIIEHU
neopMalyy Ha yCUIIME TIPECCOBAHUS.

Temamuka npakmu4ecKux 3aHAMUU nO ()ucuunﬂune

L

Omnpenenenne OCHOBHBIX MTapaMETPOB MPOIIECCa CKOJILKEHHS B PEIIETKAX Pa3IMYHOrO TUIIA.

2. OmpenerneHne  COTMPOTHBICHWS  MeTaula TpU  Topsyed  gegopMamud  METOJOM

TEPMOMEXAHUYECKUX KOIPPHUIIMEHTOB.

AHAJIIUTUYECKOE OIPEIETIEHUE SHEPTOCUIIOBBIX MapameTpoB npoueccoB OM/I.

4. KpuBble ynpo4yHEHHUS MPHU pacTsLDKEeHMH U ckaTuu. l[locTpoeHune KpuBOil yNpOYHEHHS IO
metoauke [llodgmana.

5. OcBoeHHE HH)KEHEPHOTO METO/Ia pacueTa KOHTaKTHBIX HarpspkeHuid mpu OM/I. TToctpoenune

SIIOP PaCIpPEAEIICHUS HAPSIKEHUN IPU OCAJKE MOJIOCHI.

w

Tembl 1719 ceMHHapa-IUCKYCCUU

1. SIBnenue CBCPXINNIACTUYHOCTH.

Hcnonp3oBaHue METaIOB U CIIJIABOB C yanpaMeHKOSGPHI/ICTOﬁ CTPYKTypOﬁ.

3. Bausnue TEMIICPATYPHO-CKOPOCTHBIX YCJ'IOBI/Iﬁ Ha IIOJIly49acMbIC CBOMCTBA META/VIOB H
CIINTaBOB.

o
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12.
13.

Bonpocsl kK py0e:kHBIM KOHTP 0JIAM 10 TUCIHUIINHE
Koumponwvnasn paooma Nel

Kpucraimmueckoe cTpoeHre METAILIOB.

B3anmonaeiicTBre U nepemMeneHne TUCIOKAIUA.

[Inactuueckas nedopmanysi MOHOKpUCTAILIA.

MexaHu3Mbl IJIACTUYECKON AedopMaliii MeTasuia.

Mexann3mbl 00pa3oBaHUs TUCIOKALNMN.

MexaHu3Mbl TOPMOKEHHS JUCTOKAIIUH.

@akTOpBI, BIMAIOUIME HA IJIACTUYECKHE CBOMCTBA METAJNIOB: XMMUYECKHUN COCTaB, MUKpPO- U
MaKpOCTPYKTYypa, (ha30BBIi COCTaB, CKOPOCTH AePOopMaInH.

CniocoObl ynpoO4YHEHHUs! MeTalla.

[Tnactuueckast nedopmarys MoJIMKpUCTAILIA.

Hakunenn u oTABIX MeTawia ¢ NO3ULUUKA TEOPUH JUCTOKALU .

[Tonuronuzauus 1 peKpUcTaIIM3alys ¢ MO3UIMA TEOPUHN TUCTOKALIHHA.

@akTophl, BIMAKOIIME HAa IUIACTUYECKHE CBOICTBA METAJUIOB: OKpyXarolas cpeaa,
IpoOHOCTH AeopMaiy, MexaHudeckas cxema aeopMarim.

Buner Tpenns mpu OM/I.

Ponb cun tpenus B mpoueccax OM/L.

Busl cmMa3zok 1 TpeOOBaHUS K HUM.

Buner cmazok. Lenn ucnonb3oBanust cMmazok npu OMJI.

@DaKTOpBI, BIUAIONINE HA BETUYUHY KOHTAKTHOTO TPEHHUS.

3aKoH JOTIOJHUTENBHBIX HaNpskeHnH. [IpoaeMoHCcTpupoBaTh €ro JeMCTBUE HA IPUMEPE.
HepaBnomeprnocts  nmedopmanmu B OMJ] 3a cder HEOJHOPOJAHOCTH  CBOMCTB
neopMHPYEMOTo MeTasia

Hepasnomepnocts aedopmanun B OM/JI 3a cueT HECOOTBETCTBUS (DOPMBI MHCTPYMEHTA U
nehopMHPYEMOTo Tela

Hepasnomeprocts nedopmarun B OM/] 3a cueT Crl KOHTAKTHOTO TPEHHS.

Oco6ennoctu BHenHero Tpenus npu OM/I.

DKCcIepUMEHTaJIbHBIE METOJBI OIpeaeseHUs] KOd(PUIIMEHTa TPEHUS: METO MPOIAOIBHOTO
yIjla 3aXBaTa MeTajljia pu MPOKaTKe.

OKCHEpUMEHTAIbHBIE METOJbl OIpeAeNeHUs KO3(PPUIMEHTa TPEHHSA: METOJ KOHYCHBIX
OOIKOB TIPU OCAJIKE.

Koumponwvnas paboma Ne2

XomnoaHas cBapka Kak crmocod ¢popmoooOpazoBanus mpu OM/I.

Capka B3pbIBOM Kak criocod popmoodpazoBanus nmpu OM/I.

®opmooOpa3zoBaHKE METOIOM ropsYeil CBapKU J1aBJICHUEM.

[TokazaTemu hopmonsmenenus mpu OM /1.

VYcnoBue noctosiHCTBA 00BEMA.

®opmooOpa3zoBaHKE METOJOM MPECCOBAHUS U CIIEKAHUS TOPOIIKOB.

VYcnosue nocrossHcTBa oO0bema. ['unep6osia M.M.ITaBmnoga.

VYcioBue HauMeHblero conpotusieHus npu OM/I.

[lonsiTHe «CBOMCTBOM3MEHEHHE». METO bl U3MEHEHHSI CBOWCTB B IIPOLIECCE IUIACTUYECKOMN
nedopManuu.

OOkaTka ¥ BBITTIAXKMBAHHE KaK CHOCOOBI TOBEPXHOCTHOW IUIACTUYECKOW nedopmaruu
(ITITA).

HpobectpyitHas 06paboTka Kak criocod NoBepXHOCTHOM macTuyeckoit nedopmarmu (ITITT).
JpeccrupoBka METaIOB KakK CIIOCO0 CBOMCTBOU3MEHEHHUS.

SAsnenue [THII (mnacTuyHOCTD, HABEACHHAS MPEBPAIICHUEM ).



14. SIBneHue cBepXIUIACTUYHOCTH.

15. Tlonstne «cBolcTBOOOpazoBanue». MeToapl 00pa3oBaHUs CBOWCTB B  IpoIliecce
IUIACTUYECKOH eopMaIHH.

16. Temmas nedopmarysi Kak Crioco0 CBOMCTBOOOpa30BaHUS.

Koumponvnas paboma Ne3

1. JduarpamMmbl IUIaCTUYHOCTH Ui pacyera Kod(pQUIMEeHTa HCIOJb30BaHUs — 3araca

macTuyHocTy o meroay B.JI. Koamoropoga.

YacTHble cily4ad yCI0BHs IUIACTUYHOCTH MaTepuaa.

[Toka3aTrenu 1 METO/IbI OLIEHKH TIACTUHYIHOCTH METAJIIOB.

Biusinue MexaHndeckoi cxemsl 1eopMaluy Ha ycuine 1e(OpMUPOBaHUS U MIIACTUYHOCTb.

CymHocTs peHOMEHOJIoOTHYeCcKoi Teopuu paspymenus B.JI. Kommoroposa.

VYcnosue mactuanocTu ['ydbepa — Museca — ['eHKkH.

Kuneruka npouecca nedpopmauuu M paspyuieHus. ['paHuuHbIE YCIOBHS IUIACTHYECKOTO

COCTOSIHMSL MeTaJlIa.

8. VYcioBus o00pa3oBaHus pa3IMYHBIX BAPUAHTOB HIIOP HOPMAJIBHBIX U KacaTelbHBIX
HaIpsKEHUH MpU ocajke.

9. CyTtb MeTO/1a pelieHus NPUOIMKEHHBIX YPAaBHEHNI paBHOBECHUS M YCIOBUS TIACTHYHOCTH.

10. MuKpOCTPYKTYpHBIH METO UCCIIEI0BAHHS JOKAIbHBIX HAMPSIKEHUM.

11. Tenzomerpudeckuii MeTo B ucciegoBaHuu aedopmarmii mpu OMJI.

12. Ompenenenue  HampsHKEHHO-1€(OPMHUPOBAHHOTO — COCTOSIHMS —~ METallla  M3MEPEHUEM
TBEPIOCTH.

13. Hcnonp3oBaHue MyapoBOro 3pQexra B UCCIeA0BaHUH IPOTHOOB MOBEPXHOCTH METAILIA.

14. Vcnons3oBanue myapoBoro 3¢gdexra B OMJ] MeTo10M HaHECEHHS PacTPOB.

15. OcobenHoctu MeTONOB HcCieNOBaHUA: (HOTOYNPYTrocTH, (HOTOIUIACTUYHOCTH, ONTHUYECKH
YyBCTBUTEJIbHBIX MOKPBITHH.

16. SIBneHus monspH3aUMU W ABOMHOTO sydernpenomienus. [IpuHimn paboTbl mpocTeiiero
HOJISIPUCKOTIA.

17. VccnenoBanue TPOIECCOB IUIACTUYECKOTO (POPMOU3MEHEHUSI C MOMOIIBIO KOOPJIMHATHON
CETKH (MOATAMHBIN METO/1 U METOJ] TEUEHHUS ).

18. HccnenoBanue mpoIEcCOB IUIACTHYECKOTO (POPMOM3MEHEHHUSI C MOMOUIBI0 KOOPIWHATHOM
CEeTKH (METOJT KOHEUHBIX JieopMaIuii).

No ok owh

Hnousuoyanvnwvie 3a0anus
Hnoueuoyanvhnoe 3aoanue Nl

Knaccudukarms nporieccoB 00paboTKU METaIIOB JaBICHHEM.
ANTOPHUTM BBITIOJTHEHHUS MTPUBEICH B METOIMICCKUX YKA3AHUAX:
Memmyposa, H. I'. Krnaccudukamust kak MeToa MOHMCKa TEXHUYECKOro pemieHus. Pacuer
JaBJICHUS] METaJIa Ha MHCTpYyMeEHT B miporieccax OMJI  : yueGHoe noco6ue / H. I'. IllemmypoBa,
C. A. JleBannosckuii, M. M. JlordppaxmanoBa ; MI'TY. - Marautoropck : MI'TY, 2013. - 1
3JEKTPOH. OTIT.
auck. URL :https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalog
ues/1/1121209/1171.pdf&view= true (mara ob6pamenus: 04.10.2019). - MakpooObekKT. - TekcT :
3JIEKTPOHHBIN. - IMeeTCsl mevaTHblii aHAJIOT.

Huousuodyanwvnoe 3aoanue Ne2

BBI6paTL MECXaHHYCCKOC O60pyI[0BaHI/Ie, HeO6XOI[I/IM06 1 OCaaKH IIOJIOCHI 3aJaHHBIX
pasMEpoB. I[JI}I pacucTa AaBJICHHUA MCETallla Ha MHCTPYMCHT HCIIOJIB30BATH METO COBMECTHOIO
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pemieHnss MPUOMIHKEHHBIX YPaBHEHWI PaBHOBECHS M YpPABHEHHMS IIACTUYHOCTU. [lOCTpOUTH
PE3YJIBTUPYIOIIUE DIIOPBl PACHpPENeNICHUs] HOPMAJbHBIX M KAacaTEIbHbIX HAIPSKEHUH Ha
KOHTAKTHOW ITIOBEPXHOCTHM MeETa/lla € HHCTPYMEHTOM; BBIIIOJHUTh AaHAJIU3 3aBUCHUMOCTH
MIPOTS)KEHHOCTHU 30H CKOJIBKEHHS, TOPMOKEHUS U MPUJIMIIAHUS OT KO3(PPHUIIMEHTa KOHTAKTHOTO
TPEHH U TEOMETPUYECKHMX NapaMeTpoB OCakuBaeMOM mosiockl. CONpOTUBJIEHHE MeTasla
nedopmanmu paccuutath no Meroauke JI.B. AHnperoka W METOIOM TEPMOMEXaHHYECKHX
k03¢ urmeHToB no rpadgukam u 0600meHHBIM Gopmysiam. CraenaTh BHIBOIBI.

3ananue, coep:kaHue, IOps 10K BRIIOJIHEHHS, TEOpETHUECKOe 000CHOBaHUE PabOThI CM. B
Meroandyeckux ykazanusax: [lemmyposa H.I'., YUukumes [[.H. Mcnons3oBaHne MHXEHEPHOTO

METO/Ia pacueTa KOHTAKTHBIX HAIPSKEHU npu ocanke: Meroaud. ykas. — Marautoropek: ['OY
BIIO «MI'TY», 2008. — 36 c.

6 cemecrp

Ilepeuenv nabopamopnvix padom no oucyuniuHne

1. Unempyxmaosic no mexuuxe 6ezonachocmu 6 nabopamopuu OMJ] ¢ yuemom
0CcobeHHOCmell UCCIe008aHUSL NPOYECca NPOKAMKLU.

2. Komnaexcnasa nabopamopuas paboma (nabopamopmusiti npakmuxym) «Hccreoosanue
OCHOBHLIX 3AKOHOMEPHOCMEl NPOOONbHOU NPOKAMKUY. Buinonwsemces 0ns yenyonenus u
3aKpenieHust 3HAHUL, NPAKMUYECKUX HABLIKOS, A MAKICE 08NA0EHUS MemOOUKOU U MEXHUKOU
IKCNEPUMEHMATLHO20 UYUEHUS NPOOOIbHOU NPOKAMKU KAK PA3HOBUOHOCIU MEXHOIOSULECKUX
npoyeccog obpabomku Mmemanios oaeieHuem. Llenv uccredosanus - dKCnepUMEHMANbHOE
usyyeHue 3aKOHOMePHOCMeEll 3aX6ama U YCMaHO8UBUE20Cs NPOYeccd NPOO0O0IbHOU NPOKAMKU, a
makoice  cpagHeHue pe3yIbmamos IKCNEPUMEHMO8 C  U3BECMHbIMU — MeopemudecKumu
nonodxcenuamMu meopuu npoxamku. Ilo pesynomamam KOMNIEKCHO20 IKCHEPUMEHMA, KOMOPbILL
npouzgooumcs 6 yueonou aabopamopuu OMJ]  Ha nabopamopnom HpoKamHOM cmawe,
OCHAWEHHOM annapamypou 0Ji USMEPEHUs YCUUS NPOKAMKY, — GbINOJIHAIOMCAL:

- pacuem u AHAIU3 XAPAKMEPUCTUK DopMOousMeHeHUs (3aKpenienue 3HAHULL U HABbIKOG
pacyema XxXapaxkmepucmux QopmMousmeHeHuss npu npoooabHOU HpOKAmKe, CpPAGHeHUe
ocobenHocmell  OmooOpadCeHUss USMEHEeHUS Pa3Mepo8 NPOKAMbIBAeMO20 Memdaid
PA3TUYHBIMU XAPAKMEPUCTUKAMU POPMOUZMEHEHUS);

- pacuem u awaiuz napamempos oyazca oegopmayuu (3aKpenieHue 3HAHUU U HABIKOG
pacyema Xapakmepucmuk ouaza Oegopmayuu npu  NPOOOAbHOU NPOKAMmKe NO
Pe3VIbMAmam 8blNOJHEHHbIX IKCNEPUMEHMO0B),

- U3yyYeHue oOnepedceHus U KOHMAKMHO20 MpeHus (3aKpenieHue 3HAHUL U HABbIKOS
IKCHEPUMEHMANILHO20 — ONpedeNeHus  Kodg@uyuenma mpenus npu  3axeame U
VCMAHOBUBUEMCSL NpoYecce NPOOOIbHOU NPOKAMKU, 3aKpenjienue 3HAHUL U HABbIKOS
IKCNEPUMEHMATILHO20 ONPeOeNeHUs U pacyema ONnepedxtcenus npu npooobHOU NPOKAmKe,
8bIsAGICHIUE U CPABHEHUE C MeOPEeMmU4ecKUMU NOTONCEHUAMU 3ABUCUMOCTU ONEPEHCEHUS.
OM PA3IUYHBIX PAKMOPOB NPOKAMKU),

- usyyeHue yuwupenus (3aKkpenieHue 3HaHUull U Ha68bIK08 IKCNEePUMEHMATLHO20 ONPeOeNeHUs.
u pacuema ywupeHus npu NPOOOTbHOU NPOKAMKe, BblGIeHUe U CPAGHEHUe C
MeopemuieckUMU NOJONCCHUAMU 3ABUCUMOCTIU YUMUPEHUS OM PA3IUYHBIX (aKmopos
NpOKamKu)

- U3yyYeHue GIUSAHUA YCIOBUL NPOYecca HAa ycuiue NpOKAmKuU (3aKpenieHue 3HAHUL U
HABBIKOB UBMEPEHUS U PACHema YCUius NPOOOIbHOU NPOKAMKU, BbIA6IEHUE U CPABHEHUE C
MmeopemuyeckuMU NOJONCEHUIMU 3ABUCUMOCTEN HANPSJICEHUS. MeKYyYeCmu, CPeOHe20
KOHMAKMHO20 OAGNIeHUS U YCUNUL NPOKAMKU OM PA3IUYHBIX (PaKmMopoe npoyecca).

Temamuka npakmuu4ecKux 3aHAmMUI no ()ucuunfmne

1. Pacuer mapameTpoB oyara JiehopMaIiy Mpu JUCTOBOI U COPTOBOM MPOKATKE.
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14.
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23.
24.
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26.
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28.

29.
30.

31
32.

0.

Pacuer xoddduimienTa TpeHHs W OICHKA YCIOBUHA 3axBaTa IMPH JIMCTOBOW M COPTOBOM
HpOKaTKe.

Pacuer BBITSIKKM TOJIOCHI IIPU 3aJaHHOM PEKHME IPOLECCOB JIMCTOBOM M COPTOBOM
HNpPOKaTKU

OmnpeneneHue CKOPOCTH BaJKOB Il OOECleYeHUs 3aJaHHOW CKOPOCTH IOJIOCHI IIPH
JMCTOBOM U COPTOBOM IPOKATKE.

Pacuer u onleHMBaHKE 3HEPTOCUIIOBBIX TAPAMETPOB TOpsiYeil MPOKATKH JIMCTOB.

Pacuer wu olleHUBaHHME SHEPrOCUJIOBBIX IapaMETpPOB NPU COPTOBOM MpOKAaTke B
JIBYXBaJIKOBOM KaJuOpe

Pacyer 1 onleHMBaHKE SHEPTOCHIIOBBIX MAPAMETPOB XOJOJHON IPOKATKH MOJIOC.

Bonpocsl k py0e:KHBIM KOHTP 0JIAIM 110 TUCHMIIHHE

Konmponwvnaa paooma Nel
OTaryue MPOKaTKHU OT APYTux croco6oB OM/I.
[IpononbHas npokaTka.
[Tonepeunas npoxarka.
[TonepeuHo-BUHTOBAs MPOKATKA.
IIpokartka Ha rimagkoit 6ouke.
[Ipokarka B kanuOpax.
CBo06oaHas u HecBOOOAHAs TPOKATKA.
HenpepsiBHas mpokaTka u €e 0COOEHHOCTH.
CuMMeTpuYHas 1 HECUMMETPHUYHAs NPOKATKa.
[IpokaTka c mepeMEHHBIM 3a30POM MEXKAY BaJIKaMHU.
IIpocroii mpouecc NpOKaTKH.
[Tonatue o reomeTpuyecKoM ovare e(opMarim.
JImMHa KOHTaKTHOM MOBEPXHOCTH.
JlmmHa TeoMeTpruYecKoro ovara J1eopMaryu.
VYrou 3axBara.
Cpennue 3Ha4eHUS] TOJIIMHBI U IIUPUHBI  [IOJIOCHI B 04are AeopMaruu.
BeicoTa ouara neopmanyu 1 ee BIUSHIE Ha MPOLECC MPOKATKH.
HIupuna hopMbl ovara geopManyu U €€ BIUSHNAE Ha MPOLECC POKATKH.
dakTudeckuii ouar nehopmarmm.
BHekoHTakTHas BBICOTHAs yTSKKA 33JJHETO KOHIIA ITOJIOCHI.
['umoTe3a kecTKUX KOHIIOB (IJIOCKUX CEUCHUM).
®dakTuueckast popMa JIMHUM KOHTAaKTa U TEOPETHUECKas cxema oyara AeQopmaliyu ¢ y4eToM
CIUTIOLMBAHUS BaJKOB.
Benuunza paguanbHOTO CKaTHS BajKa.
JlnmHa ouara gedopMalyy ¢ y4eToM CIUTIOLIMBAHUS BaJKa.
VYron 3axBaTa ¢ y4eTOM CIUTIOIIMBAHUS BajKa.
[TosHbIH yroJ1 KOHTaKTa M paJuyc Ayr'd KOHTAKTa C y4€TOM CIUTIOLMBAHUS BaJIKA.
MuHuManbHas TOMIIMHA TOJIOCH.
Pacyer mmomaau KOHTakTa MNpU NPOKATKE IOJOCHl MPSIMOYTOJBbHOTO CEYEHHs B
UIUHIPUYECKUX BaJIKaX.
XapakTepHble pa3Mepbl CEYEHUH M0JIOCHI U Kaauopa.
Pacder miomnaam KOHTaKTa Opy NPOKaTKe B KAIMOpax METOJIOM UHTEIPUPOBAHUS YPaBHEHUS
HOBEPXHOCTH KOHTAKTA.
Pacuer momnaam KOHTaKTa MpU NpOKaTKe B KaJIMOpax METOI0M MPUBEAEHHOMN MOJIOCHI.
Pacuer miomnaam KOHTaKTa MpHU NpOKaTKe B KAJIMOpax METOI0M COOTBETCTBEHHOM MOJIOCHI.

Konmponwvnas paboma Ne 2
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12.
13.
14.
15.

0.

. @as3bl nporecca npokaTku. OCOOEHHOCTH yCTaHOBHUBILIETOCS IpOLEcca.

VYc10BHE NOCTOSHCTBA CEKYHITHOTO 00BEMA.

EcTrecTBeHHBIN 3aXBaT NPSMOYTOJBHOM MTOJIOCHI ITIaIKAMH.

EctecTBeHHBbIN 3axBaT B KanuOpax MpU NMEepBOHAUYaJIbHOM KOHTAKTE IO BEPTHKAJIBLHOW OCU
Kanmuopa.

EcTecTBenHbIil 3aXBaT B KalMOpax Mpu MepBOHAYAIbHOM KOHTAKTe IO CTEKaM Kainuopa.
O0600611eHHOE YCIIOBHE HAYAJIbHOTO 3aXBaTa.

[IprHyAuTENBHBIN 3aXBaT.

CxeMa cuil Ipu yCTaHOBUBIIIEMCS MTPOILIECCE.

YpaBHEHHE PAaBHOBECHS IOJIOCHI M BEIMYMHA HEUTPAIBHOIO YIVIa NPU yCTAHOBMBILEMCS
npouecce.

MaxkcruMaibHBIM BO3MOYHBIN YToJI 3aXBaTa MpHU YCTAaHOBUBILIEMCS MPOLIECCE.

VYcnoBue npokaTku 0e3 NpoOYKCOBKH BAJIKOB 10 TOJIOCE.

Oco0eHHOCTH pacnpeiesieHns CUJI TPEHUs 110 TyTre KOHTaKTa.

CymHocTtb K03 duirienTa TpeHus Ipy NpoKaTKe.

Omnpenenenue ko3dduiuenta TpeHUs METOI0M MaKCUMAaJIbHOT'O yIJla 3aXBaTa.
Omnpenenenue ko3dduuenta TpeHUs: METOIOM MPEAETbHOTO 00KaTHS.

Omnpenenenue ko3dduiuerra TpeHUst METOI0M OTIEPEIKEHHUS.

CooTtHo1eHHs K03 GHUIHMEHTOB TPEHUs IIPU 3aXBaTe M yCTAaHOBUBIIEMCS MpoLecce.
3aKOHBI TPEHUS, IPUMEHSIEMBIE B TEOPUU MPOKATKH.

[Toka3arens cui TpeHus.

BiustHue Matepuana nojaockl Ha K03 UIIMEHT TpeHusl.

BriusiHue Matepuana u COCTOSIHUS IOBEPXHOCTH BAJIKOB Ha KOA((DUITUEHT TPEHHS.
BriusiHue TeXHOIOTHYECKUX CMa30K Ha KOA((UIIMEHT TPEHHUS.

Biustnue TemnepaTyphl POKAaTKU HA K03 uumeHT TpeHus.

Briustnue ckopocTu npokaTtku Ha ko3 hduiuent tpeHus.

Konumponwvnasa paboma Ne 3

OnepexeHne 1 ero UICHTUPUKATIHS.

CooTHOIIEHHE MEXKITY CKOPOCTSIMHU BAJIKOB M TIOJIOCHI B o4are je(opMarum.

HekoTtopsle 3aBucuMOCTH AJIs1 pacuera HEUTPaJILHOTO yIJIa.

Ornenka npumenumoctu Gopmy DkenyHaa-Ilasnosa u @aiinbepra.

[Ipenens n3MEHEHNsT HEUTPAIBLHOTO yIJIa PH IMPOCTOM IPOLECCE NPOKATKH.
MexaHu3Mbl U3MEHEHUS! HEUTPAJIIBHOTO YTJIa MPU MIPOCTOM MPOLIECCE MPOKATKH.

HeitrpanbHblil yron kak peryiasTop npouecca NpoKaTKy.

Teopetuueckoe ornpeneneHne oNepexeHns Mpyu MPpoKaTke  Ha rJagkoi OoUke.

Bnusinue Ha onepexeHnue JuaMeTpa Bajka.

Brnusare 06xatusi Ha omepeKeHue.

Bnusinue HaTs)keHUs Ha ONepeskeHue.

BnusiHME TONIIMHBI TOJIOCHI HA ONIEPEKEHHUE.

SIBreHne npuIMnaHys Npyu MPOKaTKe.

CooTHOLIEHNE MEXKY CKOPOCTSAMH BAJIKOB U MOJOCH! P HAJIMYUH 30HBI IPUITUIAHUS.

Bnusinue npununanus Ha GopMy KPUTHUECKOTO CEUCHUSI.

Konumponwvnas paboma Ne 4
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OcHoBHasi MexaHUYecKas cxema jae(opmanuy npu MpoKaTke.

JloTIOTHUTEITBHBIC HAMIPSKEHUS M TPAHC(HOPMAIHS CXEMBbI HAIIPSKEHHOTO COCTOSTHUSI.
Oco0eHHOCTH MPOIOIFHOTO ABMKEHHSI METAJIa B HU3KOM odare AeopMaruu.
Oco0eHHOCTH pacpeAeNieHrs TPOI0IEHOTO HAMPSKEHUsI B HU3KOM odare Jie(opMaIum.
OCoOGeHHOCTH TPOIOIEHOTO ABMKEHHSI METAJIa B BBICOKOM odare Ae(opMaruu.
Oco0eHHOCTH TPOJI0JILHOTO HANPSKEHUS! B BBICOKOM oyare edopmanuu.

dopma MONEpEeYHOTO CeUeHHs TOJIOCHI TOCe MPOKATKU TPH Pa3IMYHON BBICOTE Oodara
nedopmanuu.

Yumpenue u ero 3Ha4eHHE IS TEXHOJIOTHH TIPOKATKH.

Buapbl ymmmpenus.

CocCTaBIAIOIINE YITUPEHUS.

PacuerHas BenmMuMHa yIIUpEeHUs.

Biusinue 06xaTHs Ha yIIMpeHUe.

Biusinue nuamerpa BaJkoB Ha yIIUPEHHE.

Briusinue Mcxo1HOM MIMPHUHBI NOJIOCH HA YIIMPEHHUE.

Biustnue mupunsl ouara aedopmanuy Ha yIIMpeHue.

BiysiHue BHEIIHMX 30H Ha yIIUPEHUE.

Bnusinue kosddunmenta TpeHys Ha yIIMpeHue.

BriustHue ckopocTu MpoKaTKy Ha YIIMPEHHUS.

BriustHue XxumcocTaBa cTajld Ha yIIUPEHUE.

BriusiHue HaTsKeHUs M MOANOpa  Ha yIIUpPEHHE.

Baustnue npoGHOCTH nedopMaluy Ha yIIMpEeHHe.

VY4er BBIHYXJIEHHOTO YIIUPEHUS MPHU JUCTOBOU MPOKATKeE.

Konumponwvnaa paboma Ne 5

DHEProcuIoBbIE IAPaMETPhI B CUCTEME «BAJIKH -TI0JI0CA».

Harpy3ka Ha nBUraTes NpuBO1a 4€pe3 MECTEPEHHYIO KIIETh.

VYcunme npoKaTKu U CpeHEE KOHTAKTHOE J1aBIICHUE.

CBsi3pb ycwiusi TPOKATKM U CPEJHEr0 KOHTAKTHOIO JaBJIEHUS C KOHTAKTHBIMH
HaNPSKCHUSMHU.

KonTakTHBIE HAIIPS)KEHUS [IPU IIPOKATKE.

BapuaHnTsl pacnipeneneHuss HOpMaJIbHBIX KOHTAKTHBIX HAIIPS)KEHU.

OCOGEHHOCTH pacTIpe/IeNeHns. KOHTAKTHBIX HanpsokeHnii mpu X/AEP = > 5,

OCOGEHHOCTH pacTIpe/ieNeHns KOHTAKTHBIX Hanpsikeruii mpu X/RCP =2 5.

Oco0OeHHOCTH pachpeleleHus] KOHTAaKTHBIX HaNpsDKeHUH Tpu le/hep = 0.5 ...2

l/hep <05

u

. DneMeHTapHbI 00beM oudara iedopmary 1 BO3IEUCTBUS Ha HETO.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

[TpoosibHBIE CHITBI, TPUIIOKEHHBIE K 3JIEMEHTY odara JedopmMaliyu.
HuddepennnanbHoe ypaBHEHHE paBHOBECHS dJIEMEHTa ovara aedopMariiyu.
Pemenne nuddepeHnnaabHOTO ypaBHEHUSI pAaBHOBECHSI DJIEMEHTA odara JaedopMaIiim.
VYpasuenue Kapmana.

Pacuetnas cxema u nonymenus A.W. [lenukosa.

['pannuHbie ycroBus AJis penieHus ypasHenust Kapmana.

VYpaBHeHUs KOHTAKTHBIX AaBieHui no A.M. [{eaukoBy.

Bnusinue kosdduimenrta TpeHuss Ha KOHTaKTHOE JIaBJICHUE.

Bnusinue 06>kxatusi Ha KOHTaKTHOE JIaBJICHUE.

Bnusinue nuameTpa BajdkoB HAa KOHTAKTHOE JIaBJICHHE.

BnusHue 3a1HeTO HATSKEHUSI HA KOHTAKTHOE JIaBJICHUE.

BnusHue nepenHero HaTs)K€HHUs HA KOHTAKTHOE J1aBJICHHUE.

CoBMecTHOE BIMSHHUE NIEPEIHET0 U 3aJHETO HATS)KEHHSI HA KOHTAKTHOE JJaBJICHUE.



24. Ctpyktypa GopMyJIbl I pacdeTa CpeaHero KOHTAaKTHOTO JaBJICHHUS.

25. BnusiHUS IIUPUHBI TIOJIOCH HA CpeJlHee KOHTAKTHOE JIaBJICHHUE.

26. BiiusiHue BHENTHUX 30H Ha CpeHEee KOHTAaKTHOE JJaBJICHUE.

27. BniusiHMe HaTSKESHUS HAa CpeHee KOHTAKTHOE JIaBIICHHE.

28. BnusiHMe KOHTAaKTHOTO TPEHHS Ha CPE/THEe KOHTAKTHOE JIaBJICHHSI.

29. Oco0OeHHOCTH pacyeTa CPeIHEro KOHTAaKTHOTO JAaBJICHUS M yCWINS XOJOMTHOM JINCTOBOM

MIPOKATKH.

30. Ocobennoctn pacdera Kod((UIMEHTa HANPSHKEHHOTO COCTOSHHUS TPH TPOKATKe B

Kamopax.

31. MomeHnT nedopmanmu Kak MOMEHT CHJI KOHTAaKTHOTO TPCHHS.
32. MomeHT nedopmManmy Kak MOMEHT YCUJIUS TTPOKATKH.

33. 3aKkOHOMEPHOCTH U3MEHEHHs K03 UITMeHTa TIJIeya.

34. MOMEHT NMPOKATKH C HATSHXKCHUEM.

Ipunoxenue 2

OHEHO‘IHbIe CpeAcrBa AJiA IIPOBEACHUA ITPOM e)l(yl'o‘lﬂoﬁ arTecranvm

a) Ilmanupyemsble pe3yJIbTaThl 00y4eHHUsI H OLCHOYHbIE CPEACTBA 1JIsl IPOBeICHHA
NPOMEKYTOYHOH ATTeCTALUM:

CtpyKTypHBIi
3JIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yIbTaThl
00y4eHUs

OneHouHbIE CpelICTBA

ITK-3 roTOBHOCTh HCIIOJIB30BaTh (DU3MKO-MATEMATUICCKHUI anmapar JJis PeleHus 3a/1ad,

BO3HHKAIOIINUX B X0 MPOPECCHOHATLHON ACSITEILHOCTH

3HaThb

1.

Meroabl pacuera
HanpsKeHHO-Ae(POPMUPOBAH
HOT'O COCTOSIHMSI METaJlla,
KUHEMaTHYECKUX U CUJIOBBIX
XapaKTePUCTUK IPOLIECCOB
OMUIL.

5 cemecmp

Hepeuenb meopemuiecKux 60npocoe K
IK3AMEH):

1. Bnusinue MEXaHUYECKOU CXEMBI
nedhopmanuu Ha TJIACTUIHOCTD
nehopMUpyeMOro MeTasuia.

2. OxapaktepusyiTe ycCIIOBUs 00pa30oBaHUS
pa3IMYHBIX BApUAHTOB OHIIOP KOHTAKTHBIX
HampsoKeHUM mpu ocagke  (OT  Kakux
(akTOPOB U KaK 3aBUCUT MPOTIKEHHOCTh 30H
CKOJIbXEHUSI, TOPMOKEHUS ¥ IPUIIUTIaHU?).
3. DeHOMEeHOJIoTHYeCcKas Teopust
pazpyuenust metaiuia no B.JI. Koiamoroposy.
JuarpaMma maacTU4HOCTH.

4. DxcnepuMeHTalIbHbIE METO/bI
HCCIIEI0BAHUSA
HaNPSHKEHHO-Ie(OPMHUPOBAHHOTO COCTOSHUS
MeTaiuia B nponeccax OM/I.

5. VHXeHepHBI  MeTOA  OIpeeneHHs
KOHTAaKTHBIX HamNpsDKEHWI 1OpH  Ocajike




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

[TnaHupyemMble pe3yIbTaThl
00yueHus

OneHouHbIE CpeICTBA

MOJIOCHI HEOTPAHUYEHHOM JJTUHBI.

6. DHepreTuveckoe yCIoBUE IUNIACTHIHOCTH.
7. Bnusnaue MEXaHU4YECKOMN CXEMBI
nedopmanuu Ha ycwine aehOpMHPOBAHUSL
MeTauia.

8. OcoOeHHOCTH METONOB WCCIJIENOBAHUS:
dhoToynpyrocTu, (hOTOTUIACTUIHOCTH,
ONTUYECKU YyBCTBUTEIBHBIX OKPBITHIL.

9. Oxapakrepusyiite crieayomue (GakTopbl,
BIUSIIOLIME Ha IJIACTHYECKHE CBOMCTBA
METaJJIOB: XMUMHUYECKHH COCTaB, MHKpPO- H
MaKpOCTPYKTypa, (pa3oBblii COCTaB.

10. ®akTophl, BIAMAIONIME HA BEIUYUHY
KOHTaKTHOTO TPEHHUS.

11. TIpocnenute KHHETUKY nporuecca
nehopMHUPOBAHUS U pa3pyIICHUs METalIa.
12. Onpenenenus
HaNPSKEHHO-IeOPMHUPOBAHHOTO COCTOSHUS
METO/I0M H3MEPEHHUS TBEPAOCTH.

13. CniocoObl ynpoyHEeHUs! MeTalIa.

14. Oxapakrepusyiite  (hopmooOpazoBaHue
METAJLTHYECKOTO MOPOIIKA METOJIOM
MIPECCOBAHUS U CTICKAHMUS.

6 cemecmp

Hepeuenb meopemu4ecKux 60npocoe K
IK3AMEH):

1.T'eomeTpuueckuii ouar gedopMalyu U ero
IapaMeTpsl (HmHa KOHTaKTHOM
MOBEPXHOCTU. JIMHAa TEeOMETPUYECKOTO
ouara gedopmaruu. Yroi 3axpara. Cpennue
3HAYEHWS TOJIIUHBI ¥ IIUPUHBI TIOJIOCHI B
ouare  nedopmarmu.  XapaKTEPUCTUKH
dhopmbl ouara aedopmanim).

2.T'eomeTpusi ouara aedopManuu ¢ y4eTOM
CIuTIOIMBaHus BaIKoB (PakTrueckas popma
JUHUM KOHTakTa. Teoperuyeckas cxema
ouara feopMaluy ¢ y4eTOM CIUTIOIIMBAHUS
BaJKOB. BenmmuuHa paauambHOTO CXKATUSL
Basnka. JlnuHa oudara nedopmaiuu ¢ y4eToM
CIUTIOLMBAHUS Bajika. YTOJ 3axBara C
y4eToM CIUTIOLMBaHuA Bayka. [IpobOiema
IUIACTUYECKOTO  00XaTus TMOJIOCHl  MPU
XOJIOTHOM MPOKATKE).

3.[lnomanp  KOHTAKTHOW  MOBEPXHOCTHU
(Pacuer miomanu KOHTaKTa MPU MPOKATKE
MOJIOCHl  MPSIMOYTOJILHOTO ~ CEUEHUS B




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

[TnaHupyemMble pe3yIbTaThl
00yueHus

OneHouHbIE CpeICTBA

HWTUHAPUYECKUX BaJIKax. Meton
IIPUBEJECHHOMN IIOJIOCHI. Meton
COOTBETCTBEHHOM MOJIOCHI).

4.Pacuer omepexeHHs U €ro M3MEHEHHE B
CBSI3U C YCIIOBUAMHU MIPOKATKH
(Teopernueckoe ompeaeneHre OMEPEKESHUS
IpU  TPOKATKe Ha TJaAKoll Oouke.
Bnusnue Ha omepexeHue nuameTpa BajKa.
Bnusnue  oOxaTust Ha  OmepekeHue.
Bnusnue HaTsKeHUST Ha  ONEpeKeHUe.
SIBneHue mNpwWIMMaHUA TPU  MPOKATKE.
CooTHolIeHHE MEXTy CKOPOCTSIMH BaJIKOB U
MOJIOCHl MPU HAIUYMUHM 30HBI MPUIHANAHUS.
Bnusnue npunumanus =~ Ha bopmy
KPUTHUYECKOTO CEUCHHUS ).

5. TeopeTnueckoe onpesesieHue CBOOOTHOTO
YIIUPEHUS.

6.ITonaTre 06 >HEPrOCWIIOBBIX MapamMeTpax
MpoKaTku (DHEProcWIOBbIE MAapaMETPhl B
CUCTEME «BaJIkM-miojioca». Harpy3ka Ha
JBUTATENb IPUBOJA YEpe3 ILIECTEPEHHYIO
KJICTD).

7.Ycunne NpoKaTKu U CpeiHee KOHTAKTHOE
nasienue (Ilonstus o0 ycunuu npokaTtku U
CpEelHEM KOHTaKTHOM JaBiieHuu. CBs3b
YCWJIUSI IPOKATKU U CPEJHET0 KOHTaKTHOTO
JIABJICHUS C KOHTAKTHBIMU HATIPSKEHUSIMH).
8.Pacuer cpeaHero KOHTaKTHOTO JIaBJICHUS
(dakTopsl KOHTAKTHOTO JaBieHUs. Brusinus
IIMPUHBI TIOJIOCHI HA CpElHEe KOHTAKTHOE
naBieHue. BnusHMe BHEMHUX 30H Ha
CpelHEee KOHTAKTHOE JaBiicHue. BrusHue
HaTSDKEHHWST Ha  cpeJHee  KOHTaKTHOE
naBjieHue. BiusHIe KOHTaKTHOTO TPEHUsS Ha
cpenHee KOHTaKTHOE JaBJICHHUS.
OcoOenHoctu pacuera CpelHero
KOHTaKTHOTO JaBJICHUS U YCWIUS XOJIOJHOM
JTUCTOBOM mpokaTku. OCOOEHHOCTH pacyeTa
kod(duimenTa HampsKEHHOTO COCTOSHUS
IIPH MPOKATKE B KaIuOpax).

0. Pacuer momenTa npokatku (MoMeHT
nedopMalvu Kak MOMEHT CHJI KOHTaKTHOTO
TpeHus. MoMeHT nedopmaiuu Kak MOMEHT
yCHITUS MIPOKATKH. 3aKOHOMEPHOCTH
u3MeHeHus: koddduiuenta nieya. MoMeHT
MIPOKATKH C HATSHKEHHUEM ).




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

[TnaHupyemMble pe3yIbTaThl
00yueHus

OneHouHbIE CpeICTBA

YMmern

CocCTaBIsATh MATEMATHICCKOE
OTIFICAaHUE JIJIS pacyeTa
nedopMmanuii, CKopocTen
nedopmanuii, HanpsHKEHHH,
KHHEMaTHIeCKUX
XapaKTePUCTUK ABUKEHUS
MeTajjla U UHCTPYMEHTA,
CUJIOBBIX MApaMeTPOB AJIst
pa3nuuHbIX mporeccoB OMJI.
OueHuBarh  NPaBUILHOCTD
UCTIOJIb30BaHUS TUIOTE3,
JTOTYLICHUNA TPU COCTABICHUH
MaTEeMaTHYECKOTO OTIMCAHUS.
JlenaTh mpoOTHO3 pa3pyLICHUS
B  Tpoleccax  o0paboTKu
METaIJIOB JJaBJICHUEM.

PaccunteiBate Aedopmanumn
U HampsDKEHUs, CHIIBI, paboTy
U MOIIHOCTh TIIACTHYECKON
nedopmaluu ¢ MpUMEHEHHUEM
OBM.

5 cemecmp

Ilpumepnvie npaxmuyeckue 3a0anusn 01
IK3amMena:

1. 3anumuMTe ypaBHEHHE TIJIACTHYHOCTH
MeTajuia TUIA YCIIOBHIA JIMHENHOTO
HaIpPSHKEHHOTO COCTOSIHHMS, IJTOCKOTO
HalpsDKEHHOTO  COCTOSIHHS,  OOBEMHOTO

HAIPSKEHHOTO COCTOSTHUSA.
2.  Beipaszure rpaHUYHBIC yCIIOBUS
IUIACTUYECKOTO COCTOSHHSL MeTala 4epes
COOTHOIICHUE CKOPOCTeH  pa3BUTHA |
3aJIeYMBaHNS MUKPOJIE(PEKTOB.

3. 3anummre M nosicHUTe (GopMyIy ML
ONpeNeseHusl  CONMpPOTHUBJIEHHS  MeTala
[UlacTUYecko  nedopManii  METOAO0M
TEPMOMEXaHHUYECKUX KO3 (PPUITMEHTOB.

4.  3anumuTe YpaBHEHHUS CBSI3U MEXIY
HaNpsOKeHUSIMH ¥ AepopmanusiMu IS
oOrnactu ynpyroit aedopmaruu, st 00aacTi
TUIACTUYECKO eopMaruu.

5.  3anMuuMTe YpPaBHEHUS CBA3U MEXKIY
HaMpSDKCHUSIMU B AepopmanusiMu 1St
obnactu ynpyroi nedopmanuu, st 00JIacTH
ynpyroii aegopmanum.

6. 3anummre ypaBHEHHS CBS3U MEXIY
HAaMpSDKCHUSIMU B AeopmanusiMu ISt
obnactu ynpyroi nedopmanuu, st 00JacTH
YOPYTO-TIACTHYECKOH Aedopmanuu.

6 cemecTp

Ilpumepnvie npaxmuyeckue 3a0anusn 01
IK3amena:

1. 3anummre W  00OCHYWTE  yCIOBHE
€CTECTBEHHOTO HA4yaJIbHOTO 3axBara
(EctecTBeHHBIM  3axBaT  MPSMOYTOJBHOM

MOJIOCHI TTIAJAKUMHU BajkamMu. EcTecTBEHHBIN
3axBaT B KalIuOpax NpH TEepBOHAYATBHOM
KOHTAaKTE€ MO BEPTHKAIBHON OCH KaiuOpa.
O060011eHHOE YCIIOBHE HAYAJIbHOTO 3aXBaTa).
2. 3amummre U 000CHYiTE ycloBHe 3aXBaTa
IpH ycTaHoBuBIIeMcs npoiecce (Cxema cui
NP YCTAaHOBHUBIIEMCS TIpoliecce. Y paBHEHHE

paBHOBECHS IIOJIOCHI u BEJIMYMHA
HEUTPAJIBLHOTO yria. MakcumanbHbIi
BO3MOYKHBIN yroJ 3axBaTa pu




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

[TnaHupyeMble pe3yabTaThl
00yueHus

OneHouHbIE CpeICTBA

YCTaHOBHBIIIEMCSI TIPOIIECCe).

3. 3anmmmre M OOOCHYWTE COOTHOIICHHE
CKOpPOCTEH MeTajyla U BaJKOB B PA3JIMYHBIX
30Hax oyara aedpopmauuu (OmnepexeHue u
ero uaeHrudukamys. CoOTHOLIEHUE MEXKAY
CKOPOCTSIMH BaJKOB M IIOJIOCBI B oOdare
nedhopmanun).

4, Brisenure nuddepeHuanbHoe
ypaBHEHHE  HOPMAJIbHBIX KOHTAKTHBIX
HanpspKeHU (DJieMeHTapHbIH 00beM odvara
nebopManu U BO3JCHCTBHS Ha  HETO.
[IpononbHble  CcHUBI, OPUIOXKEHHBIE K
AJIEMEHTY ouara nedopmanuu.
JuddepennuanbHoe ypaBHEHHE paBHOBECHS
aneMeHTa odyara Jedopmaruu. Perienue
nuddepeHInatbHOro ypaBHEHNS! paBHOBECHUS
JeMeHTa ouara jaedopMmanuu. YpaBHEHHUE
Kapmana).

5. Bocnipoussenure pelieHue ypaBHEHUS
Kapmana A.U. Llenuxosbim (PacuerHast
cxema u gomnyiienus A.U. Ilenkosa.
I'paHnvHbIE yCIOBUS U MIOCTOSIHHBIE
MHTETpUPOBaHUA. Y paBHEHHSI KOHTAKTHBIX
nasnenuit no A.W. [leaukoBy).

Bnaners

Hasbpikamu caMoCTOSITENBHO
npuoOpeTaThb, yCBauBaTh U
MIPUMEHSTh 3HAHUS J1JIS1
aHaM3a U O0BbICHEHUS
3aKOHOMEPHOCTEN
nedopMupoBaHus MeTaIa,
KMHEMATHUKU JBUKEHUS
MeTasia ¥ MHCTPYMEHTA,
BO3HUKHOBEHUS 1
pacrpeiesieHus] Harpy30K B
ouvare aehopmaIim B
pa3nuuHbIX npoueccax OMJI.

5 cemecmp

3aoanusa na pewenue 3a0ay u3
npogeccuonanvnoii oonacmu:

1. Omnpenenuts ycumnue nedopmaiuu npu
XOJIOJTHOM MPOKATKE JIUCTA.

2. Ompenenuts ycrime nedopMaIiu npu
ropsiyer NpOKaTKe JIUCTA.

3. Ompenenuts ycrme nedopMaIiiu Ipu
COPTOBOM IIPOKATKE.

4. Omnpenenuth ycuiue aehopMaiuu npu
BOJIOYEHUH IIPOBOJIOKH.

5. Omnpenenuts ycusme nedopManiu npu
[PECCOBAHUU KPYTJIOTro NpOQHIIs.

6 cemecmp

3aoanusa Ha peuieHue 3a0ay u3
npogeccuonanvroii oonacmu:

1. OmpenenuTs napameTphl ouara
negopMaryu MpH 3aJJaHHbIX YCIOBUAX
MPOKAaTKH.

2. Ompenenutb K03 PUIMEHT BBITSXKKU MIPU




CTpyKTypHBIH
PYKIYP [Inanupyembie pe3yabTaThl
3JIEMEHT OneHouHbBIE CPEICTBA
00yueHus
KOMITETCHIIU U
3a/IaHHBIX YCIIOBUSX MPOKATKH.
3. Omnpenenuts CKOPOCTH BAJIKOB, KOTOPAS
obecreunT TpedyemMyIo CKOPOCTh MOJIOChI
TIPY 3aJ]aHHBIX yCIIOBHS.
4. Onpenenurs CKOPOCTh MOJIOCH IPU
3aJJaHHOM CKOPOCTH BaJIKOB.
CTpyKTypHBIH
PYKIYP [Imanupyemele
3JIEMEHT OueHouHbIE CpecTBa
pe3yIbTaThl 00yYEHHS
KOMIIETEHIIU U

OIIK-4 roToBH

OCTb COUCTATb TCOPHIO U MPAKTUKY IJIA PCIICHUA MHXKXKCHCPHBIX 3aa4

3HaTh

1. OcHoBHble
3aKOHOMEPHOCTH U
ABJCHUS B ouare
nedopmanuu B
nporeccax OM/I.

2. OcHOBHBIC
XapaKTePUCTUKH
WHCTPYMEHTA JIJIs
peanu3anuu
nporeccoB OM/I.

5 cemecmp
Ilepeuens meopemuueckux 60npocog K IK3IAMEHY:

1. MexaHuU3MBI IJIACTUYECKON TePOopMaIIHH.

2.  UYro Takoe HaKJICN METAJUIA C MO3UIUH TCOPUHU
nucinokarmii? Ha yto o Biumsier?

3. 3anumure u MOSICHATE KPUTEPUH TUIACTUIHOCTH
Metauia (B ToM uwciae W kpurepud  B.JL
Kommoroposa).

4., dusznueckue SBIEHHS, JEXKAIINE B OCHOBE
MOJIIPU3AIMOHHO-ONITHIECKOTO METO/Ia.

5. Tlonstue «popmoobpazoBanue» npu 0opadboTKe
METaJJIOB JJaBJICHUEM.

6. Ilonsatue «dopmousmeHeHue» mpu oOpabOTKe
METaJJIOB JJaBJICHUEM.

7. Tlousartue «CBOMCTBOOOPA30BAHKE)» npH
00paboTKe METaUIOB JaBJICHHEM.
8. Ilousartue «CBOMCTBOU3MEHEHUEY pH

00paboTKe METaUIOB JaBJICHUCM.

9. HazoBwure NpHU3HAKU KJIaCCU(PUKAIMH YCTPOUCTB
u cnoco6oB OM/I.

10. VYcmoBue mocTostHCTBA 00bEeMa.

11. HepaBHoMepHOCTH Aedopmaruu ipu OM/1.

12. Cnoco6s! popmoobpazoBanus nmpu OM/I.

13. VYcnoBue HAMMEHBIIETO COMPOTUBIICHUS.




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

IInanupyemble
pe3yJIbTaThl 00y4eHUS

OneHouHbIE CpeICTBA

14. HazoBure W  OXapakTepu3yHWTe  CHOCOOBI
dbopmouzmenenus metaiia npu OM/I.

15. Cunsl BHenHero TpeHus B nporeccax OM/I.

16. CompoTHBICHHE IUIACTUYECKOH AeopMaInu.
17. Poub cmasku B mporieccax OM/I.

18. Tlepeuncnure u oOXapakTepU3yHTE CHOCOOBI
cBoricTBOOOpazoBanus nmpu OM/I.

19. Ormuaus TJIACTUIECKON nedopmanuu
MOJIMKPUCTAIUIA OT IUIACTHYECKOW jaedopmanun
MOHOKPHUCTAILIA.

20. Tlepeumcmure W OXapakTEPU3YHTE CHOCOOBI
cBoricTBonsmMeHeHust npu OM/I.
21. Texctypa meTaia.

22. Yro TaKoe «IIOJIMTOHU3 AL u
«PEKPUCTATUTU3ALINS» c MMO3UIHIA TeopUn
UCIIOKAINHA?

23. MexaHuU3Mbl 00pa30BaHUs AUCIOKALHI.
24. MexaHHU3MbI TOPMOXKEHUS TUCIIOKAIHH.

6 cemecmp
Ilepeuenv meopemuueckux 60nPOCo8 K IK3IAMEHY:

1. ®akTrueckuii oyar, BHGKOHTAKTHAs JAedopmanus 1
xecTkue KoHibl (Daktmyeckuid ovar aehopmaruu.
BHekoHTakTHasi BBICOTHAs YTSIXKKA 3aJHET0 KOHIA
noJiocel. [WmoTe3a JKECTKMX KOHILOB  (IUIOCKHX
ceueHUil)).

2. ®a3er  mpokarku  (IlepBoHayanbHBI  KOHTAKT.
Hauano 3axBara. OxoHuanue 3axpara. QopMupoBaHue
MEPETHETO  JKECTKOTO0  KOHIA.  YCTaHOBUBIIMICS
nporiecc. BeiOpoc. YcinoBue mocTosiHCTBa CEKYHIHOTO
obnema).

3. [lpuHyIuTEHHBIH 3aXBar.

4. Koapdurmenra TpeHUsT NMPU TPOKATKE U METOJIbI
ero omnpezaenenus (OcoOeHHOCTH pacTpeeICHUs CUIT
TpeHus mo ayre koHTakta. CynHOCTh ko3¢ duimenTa
TpeHHs MpHU IMpoKarke. MeTosl MakCUMajlbHOIO yIia
3axBara. Meton nmnpeaenbHOro oOxarus. Merton
onepexenusi. CooTHOIIEHUS! KO3(hPUIIMEHTOB TpeHuUs
[IPY 3aXBaTe U yCTAHOBUBIIEMCS MPOIECCE).

5. Bnusaue ¢akTopoB mnpokatku Ha KOIPPHUIIUEHT
Tpenus (Biusanume wmarepuana monocel. BrusiHue
Marepuajla M COCTOSIHUA TOBEPXHOCTH BaJKOB.
BnusHne  TexXHOJNOTMUECKHX  CMa3okK. BiusHue
TeMIeparypbl  MPOKATKU.  BnusgHHEe  CKOpPOCTHU




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

IInanupyemble
pe3yJIbTaThl 00y4eHUS

OneHouHbIE CpeICTBA

MIPOKATKH).

6. ®du3nyeckass  CyHmIHOCTh  HEHTpaJbHOTO  yIiia
(HexoTopsie 3aBCHUMOCTH J1JIsl pacyeTa HEUTPaTbHOTO
yIia. Ouenka MPUMEHUMO CTH bopmyn
OxkenyHaa-IlamoBa u  @aitnbepra.  Ilpenensr
W3MEHEHHMsSI HEUTPAJIbHOIO yIla NpH MPOCTOM
mpouecce  NpoKarku.  MexaHu3sMbl  M3MEHEHUs
HEUTPAIIBHOTO YIJIa IPU PO CTOM IPOLECCE MPOKATKH.
HeirpasibHplii  yroa Kak  peryisaTop  Impolecca
MIPOKATKH).

7. HanpspxenHo-nedopMHUpOBaHHOE COCTOSIHHE
Metaiia npu mnpokarke (OCHOBHas MexaHUYECKas
cxema Jehopmanuu mnpu npokxarke. JlonomHuTensHbIe
HaNPSKEHUS U TpaHchopMaIysi CXeMbl HAPS>)KEHHOTO
coctossHusl. OCOOEHHOCTH NPOJOJIBHOTO JIBUKEHHS
MeTajula B HU3KoM ovare aedopmarmu. OcobeHHOCTH
IPOAOJBHOTO  HANpsDKEHUsT B HU3KOM  oyare
nedopmanmu. OcoOEHHOCTH TPOAOTBHOTO JIBIKEHHS
MeTajula B BbICOKOM oyare aedopmaimu. Popma
MIOTIEPEYHOTO CEYEHUsSI MOJIOCHI MOCJE MPOKATKU MPHU
pa3MuHbIX 3Ha4YeHUsIX [x/h cp).

8. Bunsl u cocrapisitonye yuupenus (Yimupenue u
€ro 3HAUE€HUE JUI1 TEXHOJOIMM MNpOKarku. Bumel
yumpenus. Cocrapisitomye ymupenus. PacuerHas
BEJIMYMHA YIIUPEHUS ).

9. Biusinue (PakTopoB IMPOKATKM HA YIIUPEHHE
(Bnusitnme oOkarusi. BnusHue aumamerpa BalIKOB.
Bnusane wWCXOgHOM MMMpPUHBI MOJOCHL. BimsiHue
LIUPUHBI oyara nedopMarum. Bnusnue
ko3 unmenTa Tpenus. BimsiHre CKOpOCTH TPOKATKH.
Bnusinue xumcocraBa cranu. BiusiHue HarskeHUs U
nonnopa. Biusinue npo6HOCTH nedopManun).

11. KoHTakTHBIE HampsHKEHUS U OCOOEHHOCTH UX
pacnpeneneHust BAOJb Ayru 3axBara (KoHTakTHbIE

HaIpsHKEHUS npu MpOKAaTKe. BapunanTsl
pacnpeneneHus HOPMAaJIbHBIX KOHTaKTHBIX
HaIpsHKeHUH. Ocob6eHHoCTH pacnpeneneHust
KOHTaKTHBIX HamnpsokeHmid npu  Ix/hcp = > 5.
OcoOeHHoCTH pacnpe/eneHus KOHTaKTHBIX

Hanpsokenuit npu  Ix/hcp = 2...5. Ocobennocru
pacmpenesieHusi  KOHTAaKTHBIX — HANPSDKCHUH — TIpU
lxh cp=0,5...2 u Ix'h cp<0,5).

12. BnusiHMe YyCIOBUH NpPOKATKM HAa KOHTAKTHOE
nasnenue (Bmusaue ko3 dunmenra Tpenus. Bousiaue
obxarusi Brimanue auamerpa BankoB. Brwmsnaue
3aJHETO HaTsKEeHUs. BiusHue nepeaHero HaTsSKeHusl.
CoBMecTHOE BIHMSHHME TEpEIHETO U 3aJHEr0
HATSKEHUS ).




CtpyKTypHBIii

IInanupyemble
3JIEMEHT OneHouHbIE CpeICTBA
pe3yJIbTaThl 00y4eHUS
KOMIIETEHIIUH
YMmerb Bri6upats 5 cemecmp
napameTpsl
MHCTPYMEHT JUTsl Ilpumepnvie npakmuueckue 3a0anuA 0N IKIAMEHA:
peanuzanuu
1. Ilepeuncnure mnokazarenn (QOPMOU3MEHEHUS
3aJJaHHOTO Ipoliecca
OMJI Metauia pu OMJI. 3anmmwure GopMynsl 1 ux
A ' OIIpEEIICHHUS.
HAJHM3HPOBATH
P 2. Ilpusenure pUMEpPbI HPOSIBJICHUS
TeXHOJIOTHYECKHe
HEpaBHOMEPHOCTH  JedopMalud [pU  HAJIUYUU
npoueccbl OM/I ¢ ]
KOHTAKTHOTO TPEHMs; MPU HECOOTBETCTBUH (DOPMBI
LeJIbI0 IOMCKA )
UHCTPYMEHTa M JepopMUpYyeMOro Teja; Ipu
ONTUMATBHBIX .
HEOJJHOPOJHOCTH CBOMCTB Aedopmupyemoro tena. B
napamMeTpoB
P p yeM  3aKJII0YaeTcs  3aKOH  JIONOJHUTENIBHBIX
npoiecca u Bbioopa 0
HarnpsKEeHUH
HAMJTY4Iero
3. M300pa3ute MexaHUYECKHE CXeMBbI Je(pOpMaLIUH
o0opynoBaHus. o
JUI TUCTOBOM MPOKATKHU.
4. M306pa3zurte MexaHUYECKUE CXeMbI JieopMaluu
JUIs IPECCOBAHUS.
5. M300pa3ute MexaHHMYECKHE CXeMBbI Je(pOpMaLUH
JUIsL BOJIOYEHMUS.
6. H300pa3ute MexaHMYECKUE CXEMBI IeopMaluu
IUIsL OCAJIKH.
6 cemecmp
Ilpumepnvie  npaxmuueckue  3a0anHusa 013
IK3aMeHa:
1.  OueHuTb BO3MOXKHOCTb 3aXBaTa MeTajlIa
BaJIKAMU TIPU 33/IaHHBIX YCIOBUSAX.
2.  OmeHHUTH yCTOHYMBOCTH MPOLIECca MPOKATKH
IIPY 33JIaHHBIX YCJIOBHSX.
Brmagets MeTtogamu aHanusa 5 cemecmp

TeXHO/TOTM4YeCKux
npoueccos n nx
B/IMAHNA Ha Ka4eCTBO
nony4yaembix n3gen Un.
YMmenuem
aHAIM3UPOBATH
TEXHOJIOTHIECKHE
PEKHUMBI.

3aoanusa Ha peuwieHue 3a0a4 u3 npoheccuoHaIbHOl
oonacmu:

1. BriOpaths 060pym0OBaHME IJI XOJIO0IHON
MPOKATKH JICTA TP 3aIaHHBIX UCXOTHBIX
napamerpax.

2. BriOpate o0opyaoBaHue A7 TOpsTYEH MPOKATKU
JIMCTA TIPY 3aJIaHHBIX UCXOJIHBIX TapameTpax.

3. Bribpatb 000opynoBaHue Al COPTOBOM MPOKATKU
JMCTa MPH 3a/IaHHBIX UCXOHBIX MapameTpax.

4. BeiOpaTb 000pyROBaHKE [ BOJIOYECHUS
MIPOBOJIOKY TMPU 33/IaHHBIX UCXOHBIX MapaMeTpax.

5. BriOpath 000pyioBaHue 11 NPECCOBAHUS




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

IInanupyemble
pe3yJIbTaThl 00y4eHUS

OneHouHbIE CpeICTBA

MPYTKA MPY 33JIaHHBIX UCXOHBIX IMapamMeTpax.
6 cemecmp

3aoanusa na pewenue 3a0ay u3 npogheccuoHanbHOU
oonacmu:

1. Omnpenenuth BO3MOXHOCTh TOPSTYCH MPOKATKH
JIMCTa MPU U3BECTHBIX TEXHUYECKHUX
XapaKTepUCTUKaxX paboyeil KJIeTH U NpUBO/Ia.

2. Ompenenutb BO3MOXKHOCTb IPOKATKH COPTOBOTO
pOQUIs MPU U3BECTHBIX TEXHUYECKUX
XapaKTepUCTHKaX paboveil KIeTH U IpUBOIA.

3. Ompenenutb BO3MOXKHOCTh XOJIOTHOM MPOKATKU
MIOJIOCHI TIPU U3BECTHBIX TEXHUYECKHUX
XapaKTepUCTUKAX paboveil KIeTH U MpUBO/Ia.




6) Iopaoox ny O npomeinc 7] uu, NOKa. u

[Ipu noaroTOBKE K 3K3aMEHY HEOOX0AMMO O3HAKOMUTCS € [Ipocpammoii Kypca.

CryneHraMm MNpeoCTaBiIsieTCs MporpaMma M3yYEHUs JUCUUIUIMHBL C YKa3aHHUEM
HWCTOYHHUKOB, TJI€ MOKHO HANTH OCHOBHOW MaTepua Mo JaHHOU TeMe.

PabGora crymeHTOB cOCTOMT B TpopabOTKe OO030pHOTO JIEKIIMOHHOTO Marepuana, B
W3YUYCHUU M0 y4YeOHHMKaM NpPOTrpaMMHOIO MaTepuaja W PEKOMEHJOBAHHBIX MpErojaBareiemM
JMTEPaATYPHBIX UCTOYHUKOB, BBHITIOJIHCHHH PACUETHBIX PabOT, B PEIIICHUN aHAJIOTUYHBIX 33]1a4 110
JAaHHOM TEeMaTHWKe, O3HAKOMJICHHMH C METOJAMYECKUMH MaTephajlaMH [0 JaHHOW TeMe.
Meronuueckie marepuaiibl HaxozsaTcs Ha kapenpe TOM (ayn. 2/9). Web-opuentupoBanusie
METOJAMYECKHE MaTepuaibl pa3MelieHsl Ha caiite MI'TY.

N3ydenne peKkOMEHJ0BaHHOH JIOTIOJHUTEILHOM JTUTEPATYPHI 1ieJiecooOpa3Hee HAYMHATh C
0o0mmx QpyHIaMEeHTaIbHBIX PA0OT, a 3aTeM MEPEXOJANTh K YaCTHBIM paboTaM, CTaThsIM; B CiIydae
aHaJiM3a HOBEHMIIMX pa3pabOTOK U TEXHOJIOTUH - C KYPHAIbHBIX CTaTeil.

[Tonckn HyXHOU JUTepaTypbl HYXKHO Ha4MHATH C TMPOCMOTpa OHOIMOTEUHBIX
CUCTEMAaTUYEeCKUX KaTajoros, pedepaTuBHbIX KypHanoB. O MOMEIICHHBIX B JKypHaJaX CTaThiX
MOXHO Y3HAaTb U3 BBIXOJIIIEH €XeHelenbHO <«JleTomucu IKypHAJIBHBIX CTaTei», U3
oubmrorpaduyeckux ykasareneil HOBOM TUTepaTypbl. Y Ka3zaHHs Ha UMEIOIIYIOCS JTUTEPaTypy 1o
KOHKPETHBIM BOIIPOCAM MOXHO HAlTH B CHOCKaxX MOHOTpaduii, crateld, yueOHHKOB.

5 cemectp

JK3aMeH MO JIaHHOM JUCLUIUIMHE MPOBOJUTCS B YCTHOH (popme MO dK3aMEeHAIMOHHBIM
ousneram, Ka)Iblii M3 KOTOPBIX BKIOYAET 2 TEOPETUYECKHX BONPOCAa U OJHO MPAKTUYECKOE
3aaHue.

IMoka3aTe/in U KPUTEPUH OLEHMBAHUSI IK3aMeHA:

— Ha OIEHKY «OTIHYHO» (5 OamnoB) — oOydYaromuiicss JEMOHCTPUPYET BBICOKHA YPOBEHBb
c(OPMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMaTH4YecKoe U TIIyOoKoe 3HaHuE
y4eOHOro Marepuana, CBOOOIHO BBHINOJHSAET MPAKTHYECKHE 3aJaHus, CBOOOIHO ONEpUpPYET
3HAaHUAMH, YMEHUSIMH, IPUMEHSET X B CUTYalUsAX MOBBIIICHHON CII0KHOCTH.

— Ha OICHKY «Xxopomio» (4 Oamia) — O0OyYaroIHMiCS JIEMOHCTPHPYET CpPEIHUN ypOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAaIOTCA
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPyAHEHHS IPU aHATUTUYECKUX OTIepaIHsX, IEPEHOCe
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYaIlHH.

— Ha OLIEHKY «YIOBJIETBOPHUTeJIbHO» (3 Oanna) — oOydarouuiics AEMOHCTPUPYET MOPOTOBBIN
YPOBEHb CPOPMHUPOBAHHOCTH KOMITETCHIINI: B X0JI€ KOHTPOJILHBIX MEPOIPHATHHN JOITy CKAFOTCSI
OIMOKH, TIPOSIBISAETCS OTCYTCTBHE OTICIBHBIX 3HAHUH, YMEHHI, HABBIKOB, OOydaroMuiCS
WCTIBITBIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS MPH OTICPUPOBAHUN 3HAHWSIMHU W YMEHUSIMH TIPH UX
MIEpEHOCE Ha HOBbIE CUTYAIIUH.

— Ha OLICHKY «HEY/JAO0BJETBOPHUTEIbHO» (2 Oamia) — 00ydJaronuiicsi IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuueckoro Marepuaia, JOMyCKaeT CyIECTBEHHbIE OIIMOKHU, HE MOXKET IMOKa3aTh
MHTEJJIEKTY aJIbHbIe HABBIKU PELICHUs MPOCTHIX 3a]au.

— Ha OLICHKY «HEYA0BJeTBOpUTeabHO» (1 6aiut) — oOyyarouiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHUSI MH(POPMAIIUK, HE MOXKET MOKa3aTh UHTEIICKTyalIbHbIE
HaBBIKYU PEIICHUS MMPOCTHIX 3a/a4.

6 cemecTp

JK3aMeH 10 JJaHHOW TUCITUILTHHE TPOBOJUTCS B YCTHOM (hopMe 1O HIK3aMEeHAIIMOHHBIM
OmneTam, KakJIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKHUX BOMPOCA U OJTHO MPAKTUIECKOE
3aJIaHHeE.

IMoxka3aTe/in U KPUTEPUH OLIEHUBAHHUS IK3aMeHA:



— Ha OLEHKY «OTIHMYHO» (5 OamioB) — OOyYaroUMiACS JEMOHCTPUPYET BBICOKHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTH4YeCKoe W TIyOOKoe 3HaHWE
y4eOHOro Marepuajia, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3aJlaHusl, CBOOOJHO OINEPHUPYET
3HAaHUAMH, YMEHUSIMH, TIPUMEHSET X B CHUTYalUsX TOBBIIIEHHOHN CI0XHOCTH.

— Ha OIIGHKY «Xopomo» (4 Oamra) — oOydaromuiicss JEMOHCTPHUPYET CpEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMITIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEIbHBIE OMIMOKHU, HETOYHOCTH, 3aTPYAHECHHS TP aHATUTUICCKUX OTIePaIHsX, IIEPEHOCe
3HAHWI 1 YMEHUWI HA HOBBIC, HECTAHJAPTHBIC CUTYaIlHH.

— Ha OLIEHKY «YAOBJIETBOPUTeJIbHO» (3 Oania) — oOydarouuiics AEeMOHCTPUPYET MOPOTOBBIN
YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHLUI: B X0JI€ KOHTPOJIbHBIX MEPOIPUATUH JOIyCKarOTCs
OIIMOKH, TPOSIBIAETCA OTCYTCTBHE OTICIbHBIX 3HAHWH, YMEHHI, HABBIKOB, OO0ydaroluiics
UCTIBITHIBAET 3HAYUTEINIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU IPU HX
IIepeHOCe Ha HOBbIE CUTYaIUH.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO» (2 Oamia) — 00ydaroImuiics IeMOHCTPUPYET 3HAHUS HE
6o1ee 20% TeopeTHuyecKoro MaTepuaa, J0IyCcKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
UHTEJJIEKTyalbHble HABBIKH PELICHHS IPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPHUTeAbHO» (1 0amt) — oOydaromuiicss He MOKET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BSICHEHUSI UHOPMAILMY, HE MOXKET IIOKa3aTh UHTEIJICKTYaJIbHbIE
HaBBIKU PEIIEHUS MPOCTHIX 3ajau.

KypcoBasi pabota BbINOJNHSAETCS NOJ PYKOBOJCTBOM IpernojaBatens. B mpornecce ee
HanucaHus o0ydYaroIuiicss pa3BUBAET HABBIKM K HAy4YHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacimpssi 3HaHUsI, MOJY4YEHHbIE NPU H3y4YeHUM Kypca «MaTemarudeckas JIOTUKAa M TEOPHS
anroputMoBy. Ilpu BBINOJIHEHUH KypcOBOHM pabOTBHl 0O0ydaroLIMiics TOJDKEH IOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMATUBHBIM MaTEpHUATIOM U JPYTMMHU JIMTEPATypHBIMU MCTOYHHKAMH, a
TaKke BO3MOJKHOCTh CHUCTEMAaTH3MpPOBAaTh M aHAIM3UPOBATH (PAKTUUECKUH MaTepuasnl Hu
CaMOCTOSTEIIFHO TBOPYECKH €TI0 OCMBICIIUBATb.

B mpouecce HammcaHuss KypcoBOW paboThl 0Oydaroluiicsi AOJDKEH pa3oOpaTbhcs B
TEOPETHUYECKUX BOMPOCAX N30PAHHON TEMBI, CAMOCTOSITENILHO NMPOAHATU3UPOBATH MPAKTHYECKUI
MaTtepuai, pa3ooparb 1 000CHOBAThH MPAKTUICCKUE MPEITIOKEHUS.

Iloka3aTenn u KpUTEpUHU OLIEHUBAHHUS KYPCOBOIi padoThI:
— Ha OLEHKY «OTJM4YHO» (5 OammoB) — paboTa BBIIIOJHEHA B COOTBETCTBUHU C 3a/IaHUEM,
00yJaronuiics MOKa3bIBaeT BEICOKUI ypOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCTIPOHM3BEACHUS U
oOBsicHeHHsT MHGOpPMAIMK, HO W HMHTEJUICKTyaJIbHbIE HAaBBIKA pEHICHUS mpoOjeM M 3ajad,
HaXO0KJICHHUs] YHUKAJIBHBIX OTBETOB K IPOOJIeMaM, OIIEHKH 1 BEIHECEHUSI KPUTHYECKUX CYKICHUIA,
— Ha OIIGHKY «Xxopomo» (4 Oamma) — pa0oTa BBINOJHEHa B COOTBETCTBHHM C 3aJ[aHHEM,
oOyJaronuiicsi TMOKa3bIBaeT 3HAHHWS HE TOJBKO Ha YPOBHE BOCHPOU3BEACHUS M OOBSCHEHUS
nHQOpMAIMK, HO W WHTEIUICKTyaJbHbIE HABBIKM pPEUICHHs MpoOJieM ¥ 3a7ad, HaXOXICHHS
YHHKaJbHBIX OTBETOB K Mpo0ieMam;
— Ha OIICHKY «Y/IOBJIETBOPUTEJBLHO» (3 0Oamma) — paboTa BBHITIOJIHEHA B COOTBETCTBUU C
3aJaHreM, OOyJalolIMiCs TOKa3blBaeT 3HAHMS HA YPOBHE BOCHPOM3BENEHHS M OOBSICHEHHUS
UH(pOpMaLNH, HHTEJUIEKTYJIbHbIE HABBIKU PEIICHUS MPOCTHIX 33/a4;
— Ha OIECHKY «HEYIOBJeTBOPUTEJbHO» (2 Oaa) — 3aJaHue MPEnoJiaBaTessi BBINOJIHEHO
YaCTUYHO, B TPOIIECCE 3aIIUTHI PA0OTHl 00YYAIOIIUIACS JTOMyCKAaeT CYNIECTBEHHBIC OIMMOKH, HE
MOJKET M0Ka3aTh UHTEJUICKTYyallbHbI€ HABBIKM PEILCHUs T0OCTABICHHOM 3ajaun.
— Ha OIICHKY «HeYIOBJIETBOPpUTeJbHO» (1 Oami) — 3amaHue mpernojaBaTelisi BBINOJIHEHO
YacTUYHO, OOydaroluiics He MOXKET BOCIPOM3BECTH U OOBSICHUTH COJEpP)KaHUE, HE MOXKET
NIOKa3aTh MHTEJJIEKTYaJbHbIC HAaBbIKH PEILEHUs OCTaBICHHON 3a1a4u.



CrypenTy rp.

JAOAHHE
Ha BLINOAHEHWE KYPCOBOH paboTel NO AWCLMIHHE
«Teopua oOpaboTHH METANNOE AABAEHHEM
Bapwaur

1.TeopeTH4ECHHE BONPOCHI

1

2
3
4
5

2. [lnA ycnoeHH NpOKaTHH, yHa3aHHBIX B Tabnuue 1, BeInoAHMTE:

1. PacyeT XapakTepHCTHE 04ara gedioprmalmH

2. PacyeT Ho3dHUMEHTOE HOHTAHTHOND TREHHA M NPOBEPKY BOSMIKHOCTH NPOHATHH N0 YOIOEMAKM
33xEaTa

3. Pac4eT yIUWpEHHA W PA3MEQPOB NPOKATAHHOW MOA0CH

4. PacieT nosasaTensd GopmMOoHIMeHEHHA

5. AHANWM3I KMHEMITHHH NPOUECCa M PACYET CKOPOCTH NONOCHE

6. FacyeT yOMAMA NPOEITHH

7. PacqeT MOMEHTE NPORITHH

TaBnuya 1
Faamepbl packara, Mmm YCnoBEMA NPOEITHH
Mapia Do npoxaTeM Mocne npokaTk D, v, t,
cTanu
h by Iy hy by s mc '
3. [lnA ycnoeHH NpOHATHH, YHa3aHHBIX B TAGAMUE 2, BLINOAHHTE:
1. PacyeT xapasTepHcTHE GOpsMOHIMEHEHHA
2. PacieT HopdHUMEHTE HOHTAHTHOMD TREHHA
3. PacyeT HAaNpAMEHWA TERYYECTH
4. Nposepky OrPEHHYEHHA N BOIMOMHOCTH NNACTHYECHOMD oBMETHA
5. PacyeT yCMNHA NPoEITHH
6. PacyeT MOMEHTE NPOHATEX
Tatnmya 2
XapaHTEpHITEH
Marepuan 1 paasepod [ma) nonoo Harmmerme, i uaiia
Crans NMegeat Monoca wH Dp Ra, v,
H b hi hl Qo 01 [ mam | s | mfc
JafaHHe BolgEHD {M.H. Pymanues)

JaaHME NPMHATD
Cpor coaqm




	Оценочные средства для проведения промежуточной аттестации



