MUHUCTEPCTBO OFPA3ZOBAHUS U1 HAVKU
JTOHELIKOW HAPO/THOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE OBFPABOBATEJIbBHOE YUPEX/EHUE
BBICILIET'O ITPO®ECCUOHAJIBHOI'O OBPABOBAHU S
«JIOHELIKUI HALIMOHAJIbHBIN TEXHUYECKU YHUBEPCUTET»

YTBEPXIAIO:
[IepBbIit TpopeKTOP

A.A. KapakozoB

(mmoxmuce)

« » 2023 rona

PABOYASA ITPOTPAMMA JIUCIHUIIJIMHBI
b1. B./13.02.02 CoBpeMeHHBbIE NPO00JIeMbI TEXHOJOIHH COBMENIEHHBIX ITPO-

neccoB AehopMaANIMOHHO-TEPMHUYECKON 00PaA0OTKH

(HaMEHOBAaHHE JUCLUIUINHBL COTTIACHO YUeOHOMY ILIaHy)

Hanpasnenue noaroroBku: 22.04.01- MarepuanoBeeHHe U TEXHOJOIMH MAaTEpUAJIOB

(KO M HAaMMEHOBaHHE HATIPABJICHUS / CIICIIUATIBHOCTH)

Hampasnennocts (mpodu- "MeTamioBeneHue u TepMuydeckas o0paboTka MeTauioB",

J'II/I)I ((HDI/IKJ'IEII[HOC MATCPUAJIOBCACHUC))
(HauMeHOBaHUe MPOMHUIIS / MArKCTEPCKOM IPOrpaMMBbl / CriCIIUATU3ALIUH)
IIporpamma: Marucrparypa
(GakanaBpuaT, MarucTpaTypa, CleHaIuTeT)
CDOpMa O6yquI/IH: OYyHas

(o4Has1, 3a04Has, OYHO-3a0UHAS)

®dopma o0ydeHus: Ounas

Cemectp 2

O6m1as Tpynoémkocts B 3ET/gacax 5/180

KonraktHas pabora (4ac.) 72
Jlexmum (4Jac.) 34
IIpakTryeckue (ceMHUHApPCKUE) 3aHsATuUs (Jac.) 34
JlabopatopHbie paOOTHI (4ac.) 0

CamocTosiTenbpHas padoTta (4ac.), B TOM YUCIIe 54
Kypcosoii npoekt(pabora) (cemecTp/yac.) -

KonTtposns (3x3aMeH, yac. / 3a4€T) Dk3ameH, 54 yac.

Jlonenk, 2023 r.
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Pabouas mporpamma aucturuinHbl «COBpeMEHHBIE TMPOOIEMBbI TEXHOJOTHH COBMEIICHHBIX
IPOIECCOB Ae(POPMALIMOHHO-TEPMUUYECKON 00pabOTKM» COCTaBlIeHa B COOTBETCTBUM C YUE€OHBIM ILjIa-
HOM MO HampasiieHHto noArotoBku 22.04.01- MarepuanoBeeHre W TEXHOJOTHMM MaTepUaloB
(HampaBieHHOCTH (Mpodrn) "MertaiioBeaeHie U TepMuueckas 00padoTka metamnoB" u «[Ipuknai-
HOe MarepuaioBenerne») aist 2023 roga nmpuéma 1mo o9Hoi Gpopme 00yUdeHHS.

CocraBureJib:

npodeccop kadenpsl «Duznueckoe

MaTepHalIOBEIEHUE», TOKTOP TEXHUYECKUX

HayK, ipodeccop I'op6arenko B.I1.

PabGouas nmporpamMmMa paccMoTpeHa M MPUHATA Ha 3aceqanuu kadeapsl «Dusnueckoe Marepu-

aJIOBE/ICHUEY.
ITpotokom ot 23.03.2021 roma Ne 6.

3aBeayromuii kadeapoit H.T. Eropos
(ToammMCH) (®.1.0.)

Pabouas mporpamma omodpena yueoHo-MeToaudeckoi komuccueit JlonHTY mo manpasnenuro
noaroroBku 22.04.01- MarepuanoBenieHrne U TEXHOJIOTUN MaTEPUATIOB.
[Tpotokon or 23.03.2021 roga Ne 6.

[Ipencenarens komMmuccun H.T. Eropos
(monmuce) (®.11.0.)
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Pabouast nmporpamma npoasiena g 20 rozaa nmpuéma Ha 3aceganuu kadenapel «duznueckoe
MaTEPHUAIOBEICHUE
[IpoTokon oT « » 20 roga Ne

3aBenyromuii kadenpoit

(moamuck) (®.1.0.)

PaGouas nmporpamma npoajiena ais 20 rojia mpuéma Ha 3aceganuu kadenpsl «Puzudeckoe
MaTepuaioOBeICHHUE)
[IpoTokomn oT « » 20 roga Ne .

3aBenyromuii kadenpoit

(monmucek) (®.1.0.)

Pabouast nmporpamma npoasiena g 20 rozaa nmpuéma Ha 3acegaHuu Kadeapel «dusnyeckoe
MaTEpHUAJIOBEICHUE
[IpoTokon oT « » 20 roga Ne

3aBenyromuii kadenpoit

(moamuck) (®.1.0.)

PaGouas nmporpamma npoajieHa ais 20 rojia mpuéma Ha 3aceaanuu kadenpsr «Puzudeckoe
MaTepHuaioBeICHUE)
[IpoTokomn oT « » 20 roga Ne .

3aBeyromuii kadenpoit

(Toamnuch) (®.1.0.)

Pabouast nmporpamma nmpoasiena g 20 rozaa nmpuéma Ha 3aceganuu Kadenapel «duznyeckoe
MaTEpHUAIOBEICHUE)
[IpoTokon oT « » 20 roga Ne

3aBenyromuii kadenpoit

(moamuck) (®.1.0.)



1. OFBEKT, IIEJIb U 3AJTAYU OCBOEHUA JUCHUIIJINHBI

JucuumuinHa «CoBpeMeHHble Po0IeMbl TEXHOJIOTUH COBMEIICHHBIX MPOLECcOB aedopMalu-
OHHO-TEPMUYECKOH 00pabOTKU» pacCMaTPUBAET BOIIPOCHI, CBI3aHHBIE C TEOPETHUECKUMHI OCHOBAMHU U
NPUHIUIHAIBHBIMYE OJX0AaMHU K peau3aliiy Pa3iIndHbIX BHJIOB Je(OPMALMOHHO-TEPMUYECKON 00-
paboTKH CIIJIaBOB.

Ilesb10 TUCUUIUIMHEI ABISETCS: MPUOOPETEHUE CTYICHTAMU TEOPETUUECKUX 3HAaHUH B OTHO-
IIEHUU 0COOCHHOCTEHN (pa30BBIX U CTPYKTYPHBIX MPEOOPA30BAHMM, JISKAIHX B OCHOBE COBMEIIEHHBIX
poIeccoB JehOopMallMOHHO-TEPMUYECKON 00pabOTKH CIIJIABOB, a TAKXKe MPAKTUYECKUX 3HAHHM, Ka-
CaroIIUXCs PA3IMYMNA B peATM3aliy Pa3IMIHBIX BUJOB TaKO 00pabOTKH, B TOM YHUCIIE U C YYETOM
BJIMSIHUS TIPOSIBIIEHUH CTPYKTYpPHON HACJIEICTBEHHOCTH.

B pesynbrare OCBOCHUS IUCIUILTUHBI CTYIEHT TOJDKEH:

3HaTh: KJIacCH(UKaLKIO BUAOB Ae()OpMaIMOHHO-TEPMUUECKOM 00pabOTKM CIUIAaBOB, UX OCHOBHBIE
0COOEHHOCTH M Pa3NIM4Us B pealn3alii; OCOOCHHOCTH (ha30BBIX MPEBpAIICHUI B CIUIaBax, 00yCIOB-
JIeHHble KOMOWHUPOBAHHBIM BO3JeicTBUEM JedopMallud M TEPMUYECKOH 0OpabOTKH; OCOOCHHOCTH
CTPYKTYpOOOpPa30BaHMs B METAIMUECKUX MaTepuasiaX B YCIOBHSX MOBBIINICHHON IJIOTHOCTH Aedek-
TOB KPHCTANIMYECKOTO CTPOEHMS; 3aKOHOMEPHOCTHM M OCOOEHHOCTH MPOLECCOB YIPOYHEHUS HU
pa3ynpoyHeHus: npu Ae(popMarmoHHO-TEPMUUECKO 00paboTKe B 3aBUCHMOCTH OT €€ IapaMeTpoB;
OCHOBHBIE NIPEJICTABIICHUS] OTHOCUTEIBHO MPOSABICHUN CTPYKTYPHOI HAC/I€ICTBEHHOCTH B CTaJIAX;

yMeTh: onpeaensaTh 3h(HEeKTUBHOCTD peann3aluu pa3IudHbIX BUIOB J1e(OpMallMOHHO-TEPMHYECKON
00paboTKH; onpeaensaTh 001aCTH U BO3MOYKHOCTH HMCIIOJIB30BAHMS TaKOW 00paOOTKHU; JaTh OINpeaeIie-
HHE U XapaKTePUCTUKY TOTO WM WHOTO BUAA Ae(POPMALMOHHO-TEPMUIECKOI 00paboTKH;

BJIaleTh: CIOCOOHOCThIO OOOCHOBaTh BBIOOP COOTBETCTBYIONIETO BHAA Je(opManroHHO-
TEPMUYECKOH 00pabOTKH € y4eTOM BHIA METAJUTyprHUECKON MPOMYKIMH, €r0 Ha3HAUYEeHUS U He0OXO-
JMMOI0 KOMIUIEKCA CBOMCTB CIIaBa.

[lepeunicneHHble pe3ynbTaThl 00ydeHUs SBISIOTCS OCHOBOHM Uit (POPMUPOBAHUS CIETYIOLINX
KOMIIETECHIINHN:

IIK1 — crmocobGeH OpraHu3oBBIBaTh, IUIAHUPOBATh U MPOBOJUTH AHAIUTHUECKUE, WMUTALIU-
OHHBIE U 3KCIIEPUMEHTAJIbHBIE HCCIIEI0BaHUA B 00JIaCTH MaTE€pUAIOBEACHUS U 00pabOTKH MaTepuaioB
C IPUMEHEHUEM COBPEMEHHBIX METO/I0B HCCIIeIOBAaHUN M UCTIBITAaHHIA;

IIK3 - cmocobGeH NpUMEHSTh METOJbl MOJCIMPOBAHUS, aHAIW3a, M ONTHMHU3AIUU TEXHO-
JIOTHYECKUX MPOLIECCOB MPOU3BOJCTBA M CBOMCTB METATMYECKUX, HEMETAIUTMYECKUX, KOMIO3HIINOH-
HBIX, TOPOLIKOBBIX MaTEpHAJIOB Ul IOUCKA ITyTEH MOBBILICHNS Ka4eCTBA MPOLyKIHH.

2. MECTO JJUCIIUILJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMME

JlucumniauHa OTHOCUTCS K 4acTH, GOpMUPYEMOIl ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHM
broka 1 quctumus (Moaymeit) yaeOHoro miaHa.

ba3zupyertcst Ha 3HAHUSIX U YMEHUSX, KOTOPbIE CTYJIEHT MPUOOpPEN MPU OCBOCHUHU MPE/IIECTBY-
fonmx auciumind: - «Tepmuueckas oOpaboTtkayn, («MatepuanoBeneHue» («MeTalIoBeICHHUE),
«CriennanpHbIe CTAJIN U CIIABb, «MeTamioBeIeHne IBETHBIX METAJIJIOB U CILIABOBY.

3HaHUA ¥ yMEHWUsI, TPUOOpPETECHHBIC NMPU OCBOCHUU JAHHOUW IUCIMILTUHBI, PEATH3YIOTCS CTY-
neHToM B mporiecce BoimonHeHuss HUP u kBanudukanmonHoi paboThl, IPU MPOXOKIACHUH TOCyAap-
CTBEHHOU UTOTrOBOM aTTECTAIUU.



3. CTPYKTYPA U COAEP KAHUE JUCIUAIIJIMHBbI

3.1. PacnpenesieHue y4eOHbIX YaCOB MO0 TeMaM JUCHUIIMHBI U BUAAM 3aHATHI

HammenoBanme teM KomnngecTBo yacos

(comeprkaTenbHBIX MOJTyJIEH) B Tom uncie

Beero Jlexum | Tlpakr. | Jlabop. | CP

Tema 1. OOmast xapakTepUCTHKAa, OCHOBHBIC TEPMHHBI,
ompeseneHuss U Kiaccudukanus BUI0B aedopmarmoHHo-| 12 6 0 0 6
TEPMUYECKOH 00pabOTKH CILIIaBOB

Tema 2. Hpoueccm JUHAMHUYCCKOIO MW CTaTHYCCKOI'O

pasynpouHeHus B ciasax npu JITO 18 4 6 0 8

Tema 3. Bausaue napameTpoB Jedopmanuu Ha (a3oBble
MIPEBPALICHUS B CTAJISX.

21 6 6 0 9

Tema 4. BnusHue ycnoBuii mnocnenehopMalnoHHOTO
OXJIaXKJICHUS B TIOTOKE MPOKATHOTO CTaHa Ha cTpykTypy u| 10 2 4 0 4
CBOMCTBA CTAJIbHOIO ITPOKATA

Tema 5. OcOOEHHOCTH CTPYKTYPBI CTAIH MOCJIE TEPMOME-

9 29 6 10 0 13
XaHUYECKON 00paboTKN
Tema 6. OcoOEHHOCTH CTPYKTYPHI IIBETHBIX CIUIABOB MPH 13 4 4 0 5
peasmzauuu TMO
Tema 7. IlposiBieHuss CTPYKTYpPHON HACJIEACTBEHHOCTH B 19 6 4 0 9
CTAJSIX IIpH Ae(hopMaIIMOHHO-TEpMHUUECKO 00paboTKe
KonTakTHas pabora (IONOTHUTEIbHAS) 4
Kypcosas pabota (mmpoekr) 0
HToro no Bugam 3aHATHIA: 126 34 34 0 54
KonTpoan 54

HUTOI'O 180

dopMHUpoOBaHUE KOMIIETEHIIHI B pe3yJibTaTe OCBOEHUS TeM TMCUUILINHBI

Komnerenuuu TeMbl TUCHUILINHBI, HalleJIeHHbIE HA BbIPa-
00TKY KOMIIeTEeHI[UH
K 1 Temsr 2, 3
IIK 3 Temsr 1, 4,5,6,7
3.2. Jlekuuu

Tema 1. O0mas xapakTepUCTHKA, OCHOBHbIC TEPMHHBI, ONIpeAeIeHUA H KJIACCH(PUKALUSA
BHU/IOB 1e()OpMAINHOHHO-TEePMHUYECKOH 00padoTKM.

Copepxanue TeMsl 1:

OcHOBHBIE TEPMHUHBI U ompeneneHus. Ponb negopmannonno-repmudeckoit 0opadotku (ATO)
B IOBBIIIEHUN KadyecTBa MPOJIYKIMH, COBEPILIEHCTBOBAHMM INPOU3BOACTBA U PECYpPCOCOEPEKEHUN B
METAJITyprUH U MAIIMHOCTPOEHUH.

Knaccudukammst BunoB JITO mo TeXHOIOTHYECKOMY MPUHIUIYY W THUIY (Ha30BBIX MpeBpalie-
Huit. O0m1as xapakTepucTika kiaccos u BunoB JJTO.

Jlutepatypa k Teme 1: [2].
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Tema 2. Ilpoueccbl JTMHAMHYECKOr0 W CTATHYECKOI0 pa3ynpoOvYHeHHs B CILIaBaX NpPH
ATO.

CopepxaHue TEMBI 2:

Bnusiaue nmapamerpoB HarpeBa Ha CTpyKTypy cmiiaBoB ipu JTO. Ynopounenue u pazynpoyne-
HUE CIUIaBOB B IpoIlecce Topsiuei miactuaeckor aedopmanmn. JIMHaMHYECKHE TIPOIIECChl pa3ynpod-
HeHusa Ha npumepe JTO craneii: tTnHaMUYecKUil BO3BpaT, JUHAMUYECKAs IOJUTOHU3ALUs, TUHAMHYE-
CKasi peKkpucTaum3anus. BrusHue napameTrpoB aedopMaiiiii Ha pa3BUTHE MPOIECCOB TUHAMUYIECKOM
pEKpUCTATUIU3ALUH.

[Ipoueccel cTaTUYECKOTO pa3yNnpoOYHEHUs CIIJIaBOB B MPOIlEcCce Topsiueit MIacTuueckoi negop-
Marui. BrnusHue mapameTpoB aedopmanyiv U CTETEeHU 3aBEPIICHHOCTH MPOIECCOB TUHAMHYECKOTO
pa3ynpo4yHEHHs Ha KUHETHUKY Pa3BUTHSI CTATHUECKOIO pa3ynpOodyHEHMs. TEeXHOJOTMYEeCKHUE METOJIbI
yIpaBJi€HUS] CTPYKTYPOU CILJIaBOB IIyTEM BIIMSIHUS Ha pa3BUTHE MPOLECCOB YIPOUHEHUS U pa3yIpou-
HEHUS BO BpeMs U 10 3aBEPIICHUH TIACTUYECKON JedopMaliuy.

Brnusinue MUKpOETUpOBaHUs CTalell CUILHBIMU KapOuI000pas3yoluMH 31eMeHTaMU Ha TIPo-
IIECChI CTPYKTYypooOpa3oBanus B ayctenute pu JTO.

Jlureparypa k Teme 2: [1, 2, 5].

Tema 3. Biiusinne napamMeTposB aedopManuu Ha (pa3oBble MPeBPALEHUS B CTAIAX.

Conepxxanvie TeMsl 3:

BnusiHue mapaMeTpoB ropsueil miactudeckoi AegopManui Ha MOJN0KEHHE KPUTUYECKUX TO-
YeK CTaJId, KHHETUKY MEPIUTHOT0, OEHHUTHOTO U MapTEHCUTHOTO MTPEBPALICHHI.

Jluteparypa k Teme 3: [2].

Tema 4. Bausinne ycjioBuil mociaeneGopManHOHHOIO OXJIaKICHUS B MOTOKEe MPOKATHOIO
CTaHA HA CTPYKTYPY M CBOICTBA CTAJIbHOIO MPOKATA.

Conepxxanvie TeMsl 4:

OCOOEHHOCTH YCKOPEHHOTO OXJaXKACHUS COPTOBOTO U JIMCTOBOTO MPOKAaTa B MOTOKE MPOKAT-
HBIX CTAHOB. BiMsiHME yCKOPEHHOr0 OXJIaXXI€HHS HA U3MEHEHUS B CTPYKTYPE CTAJIM MO CEUYEHUIO IIPO-
kata. HanpaBnenHoe ¢popmupoBanue TpeOyeMbIX CTPYKTYPBI U CBOMCTB CTaJH MyTEM MOI00pa PexH-
MOB 1ocie1e(hOpMalOHHOTO OXJIaXKICHUSI.

Jlutepatypa k Teme 4: [1, 2, 5].

Tema 5. Oco0eHHOCTH CTPYKTYPbI CTAJIN MOCJIE TEPMOMEXaHUYECKO 00padoTKH.

CopepxaHue TEMBI 5:

XapakTepucTuKa CTPYKTYpbl CTald IIOCJIE BBICOKOTEMIIEPATYPHOU M HU3KOTEMIIEpaTypHOR
TEpMOMEXaHU4YEeCKOo 00paboTku ¢ peanusauueit maprencutoro (BTMO, HTMO) u GeitHUTHOTO
(BTMU30, HTMU30) nipeBparieHuii.

CrpykTypa craneil KOHTpOJIMPYEMOM IMPOKATKH B 3aBUCHUMOCTH OT PEXXHMMOB IPOKATKU U IO-
cinenedopMallOHHOTO OXJIaXIeH!s. BiusHue napaMeTpoB KOHTPOJIUPYEMOI POKATKU Ha CTPYKTYPY
Y CBOMCTBAa MUKPOJIETMPOBAHHBIX CTAJICH.

Bnusinue napametpoB gedopMaiiuu U ycioBui nocieneopMallioOHHOTO OXJIaXIeHUs Ha Tpo-
LIECCHI MEPIIUTHOrO NPEBPALICHUS MEPEOXIaKIEHHOTO ayCTEHUTA, U3MEHEHUE CTPYKTYPhl U CBOWCTB
cpenneyriepoauctoix craiei mpu TO.

Jluteparypa k Teme 5: [1, 2].

Tema 6. Oco0eHHOCTH CTPYKTYPBbI BETHBIX CIUIaBOB Npu peasusanun TMO.

CopepxaHue TeMBI 6:

OcHOBHBIE MPUHIMIBI U 0coOOeHHOCTH peanu3annu TMO 6e3 moaruMopdHBIX MPEBpaIICHH.
Bnusaue nnactuyeckoit negopmanuu B nukie TMO Ha MexaHW3M U KMHETHKY BBIACICHHUS U30BITOY-
HBIX (a3 U3 MePECHIEHHOTO TBep10T0 pacTtBopa. OcobenHoct TMO cIiiaBoB IIBETHBIX METAJIOB, B
KOTOPBIX HE MPOUCXOAAT MOTUMOpPQHBIE NMpeBpaiieHus. IPPEeKTUBHOCTh pealn3aluil BHICOKOTEMIIE-
paTypHOW U HU3KOTEMIIEPATYPHOU TEPMOMEXaHUIECKON 00paOOTKH TaKWX CIUIABOB.

Jluteparypa k Teme 6: [2].

Tema 7. IIposiBieHHsl CTPYKTYPHOI HACJIEACTBEHHOCTH B CTAJAX NPH TepMOMeEXaHU4e-
CKO#l M TepMHUYecKoii 00padoTKax.

ConepxaHvie TeMsl 7:
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D dekT cTpyKTYpHOI HACIEICTBEHHOCTH B CTAJISIX TPHU CIBUTOBBIX MOJIUMOP(GHBIX MpeBpa-
meHusX. OCOOEHHOCTH BOCCTAHOBJIEHHSI MCXOJHOIO ayCTEHUTHOTO 3€pHa IpHU HarpeBe cTajlel ¢ Hc-
XOIHOHM CTPYKTYpPOH NEpAUTHOrO Tuna. IIposBieHus CTpyKTypHOM HACJIEICTBEHHOCTH IIPU TEPMHUYE-
CKOM 00paboTKe 1e(OpMHUPOBAHHBIX cTanel. MI3MeHeHne CBOMCTB TepMUUYECKH 00pabOTaHHOM cTalu B
3aBHCHUMOCTH OT YCJIOBHH MPEIIISCTBYIONMIEH NeOpMaMOHHO-TEPMUIECKON 00pabOTKH.

Jlureparypa k Teme 7: [2].

3.3. [IpakTu4yeckue 3aHATUSA

Ne Tema 3ansaTus Ob6mwem, | Jlurepa-
/11 Jac. Typa
1 N3ydeHnue BnusHUA NapaMeTpoB JATO Ha cTpyKTypy aycTeHUTa KOH- 6 [1, 6]
CTPYKIMOHHBIX CTaJIeH
2 N3yuenune BnugHusa napametpos ATO Ha MEXaHW3M M KHHCTHKY pac- 4 [1, 6]
1a/la ayCTeHUTa KOHCTPYKIMOHHBIX CTalei
3 N3yuenue BIMSHHA [1apaMeTpOB KOHTpOiIprGMOfI [IPOKAaTKU Ha 6 [1, 6]
CTPYKTYPY M CBOMCTBA CTPOUTEINIbHBIX CTaJIeH
4 N3yuenue BIUAHHS PEKUMOB TEPMUMECKOTO yNPOUHEHNA Ha CBOICTBa 4 [1,6]
apMaTypHBIX CTaJICH
5 N3yuenune BausHus napametrpoB BTMO u HTMO Ha cBoiicTBa KOH- 6 [1, 6]
CTPYKIMOHHBIX CTasIei
6 Nzyuenune Bmusiuust HTMO Ha cTpyKTypy M CBOMCTBa MEIHBIX CILIA- 4 [1, 6]
BOB
7  |HacmencrBernas TMO craneit 4 [1, 6]
Hroro: 34
3.4. JlabopaTtopHbie padoThI
JlaGopaTopHbie paOOTHI 10 AUCITUIUITMHE YICOHBIM IIJIAHOM HE MPETyCMOTPEHBI.
3.5. CamocTosiTenbHasA padoTa cTyAeHTa
No Bunbr camocTosTebHON pabOTHI CTYICHTA OObewM,
n/m Jac.
1 M3ydenue JeKIMOHHOTO MaTepuaa 20
2 [ToAroToBKa K MPaKTUYECKUM 3aHSITUSIM 34
3 IToaroroBka k 1a00paTopHBIM paboTam -
4 BrinonHenue KypcoBoro nmpoekra (36 yacos) -
5 Brimonaenune KkypcoBoii paboTsl (27 yacoB) -
6 BrinosnHeHne MHAMBUAYaIbHOTO 3a/1aHUS -
Hroro: 54

3.6. KypcoBoii npoekT (padoTa), HHAUBUAYAJbHOE 3aJaHHe

KypcoBoii mpoekT (paboTta) yueOHbIM MJIaHOM HE TPEyCMOTPEH.
WupuBrayanpHOE 3a1aHIE yIeOHBIM ITAHOM HE TIPEAYCMOTPEHO.

4. ®OHJI OHEHOYHbIX CPEJICTB

4.1. Kputepyu ¥ mKaJbl [ MHTETPHPOBAHHOI OLIEHKH YPOBHS COPMHUPOBAHHOCTH
KOMIIeTeHI M




Cocmasenaowas KomnemeHyuy — noJTHOMA 3HAHULL

HYJICBOW YPOBEHB: HEBEPHBIE, HE aPTyMEHTUPOBAHHBIE, C MHOKECTBOM TPYOBIX OIIMOOK OTBETHI Ha
BOIPOCHI / OTBETHI Ha JIBa BOIIPOCA U3 TPEX MOJHOCTbIO OTCYTCTBYIOT; YPOBEHb 3HAHUN HUXKE MU-
HUMAaJIbHBIX TPEOOBAHUM;

MUHHMMAaJIbHBII YPOBEHB: JaHbl HEMOJIHbIE, HETOYHbIE U HEOCTATOUYHO apryMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHI; YPOBEHb 3HAHWN HIDKE MHUHUMAJIBHBIX TPEOOBAHUIA; OMYIIEHO MHOTO TpyOBIX OIIH-
00K;

MOPOTOBBI YPOBEHB: JIaHBI HEJOCTATOYHO TOJTHBIE, TOYHBIE U apIyMEHTHPOBAaHHBIE OTBETHI Ha BOTIPO-
CBl, TUIOXO 3HAET TEPMHUHBI, ONPEAETICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIECHHUS,
NPUHIIMIIB, TOMYIEHO MHOTO HErpyOBIX OIIHOOK;

CpeAHUI ypOBEHb: J1aHbl JOCTATOYHO MOJIHBIE, TOUHbIE U apI'yMEHTHPOBAaHHbBIE OTBETHI HAa BONPOCHI; B
[IEJIOM 3HAeT TEPMHHBI, ONPENEICHHUsT W TOHSTHSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHUS,
NPUHIUIBL, TOMYIIEHO HECKOIBKO HErpyOBbIX OLIMOOK;

NPOJBUHYTHI YPOBEHB: JaHbI IOJIHBIC, TOUHBIE U apryMEHTHPOBAHHBIE OTBETHI Ha BOMPOCHI; 3HAET
TEpMHHBI, ONPEAETICHUS U MOHATHUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLIUIIBI; OIY-
IIEHO HECKOJIbKO HEerpyOBIX OIIHNOOK;

BBICOKUI YpOBEHb: JJaHbI MIOJHbIE, TOYHBIE U apryMEHTHPOBAHHBIE OTBETHI HAa BONPOCHI; 3HAET TEp-
MUHBI, ONPE/IEICHUS M MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHIUIIBI, JIOITY-
IIICHO HECKOJILKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJICBOH ypOBEHb: IOJHOE OTCYTCTBUE INOHMMAaHHs CYTH METOAMKH PELICHUs 3aJadd, AOIYIIEHO
MHO>KECTBO IpyOeHIInX OmmOOK / 3aJaHns HE BHIIIOJIHEHBI BOOOIIIE;

MHUHHMMAaJbHBIM ypOBEHb: c1aboe MOHMMAaHUE CYTH METOJIUKHU PELICHUs 3aJadd, JOIMYLIEHbl rpyOble
OLIMOKH; pelIeHus] He 0O0CHOBAHBI, HE YMEET MCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPaTy-
pY; HE OPHUEHTHUpPYETCS B CHICLIMAIBHON Hay4HOH JIMTEpaType, HOPMaTUBHO-TIPABOBBIX aKTaX;

MOPOTOBBIM YPOBEHB: JOCTATOUYHOE MIOHUMAHUE CYTH METOIMKU PEIICHHs 337a4H, JTOMYIICHbI OIIHOKH;
peleHust He Beeraa 0OOCHOBaHbI; YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEpATypy; Clia-
00 OpHEHTHpPYETCA B CHIEUNATIbHON HAyYHOH JIUTepaType, HOPMAaTUBHO-TIPABOBBIX aKTaX;

CPEIHMI ypOBEHb: B LI€JIOM IOHMMAET CYyTh METOJMKH PEIICHUS 3a/1a4H, JOMYyILEHbI OIIMOKH; peLIeHHs
HE Bcerja 00OCHOBaHBI, YMEET HCIOJIb30BaTh HOPMAaTHUBHO-TEXHHYECKYIO U CIELHAIBHYIO HAyYHYIO
JUTEPATypPy, HOPMATUBHO-TIPABOBBIE AKThI;

MIPO/IBUHYTHIM YPOBEHB: B LIEIOM OHUMAET CYyTh METOJUKH PELICHUS 3aa4H, JIOMYyIICHbl HETOYHOCTH;
Croco0eH 00OCHOBAThH PELICHUS]; YMEET HMCIOIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIELUAIBHYIO
HAy4YHYIO JIUTepaTypy, HOpMaTUBHO-TIPABOBBIC AKTHI;

BBICOKUH YPOBEHb: IOHMMAET CYyTh METOJMKH PEILCHHUS 3aJaul; ClIOCOOCH 000OCHOBATh PELIEHUS; YMEET
UCIIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO M CICHUATBbHYIO HAyYHYIO JIUTEPATYpy, MEpeoBoi 3apy-
OEXHBI OMbIT, HOPMATUBHO-ITPABOBBIE AKTHI.

Cocmasnarowas komnemeHyuu — 61a0eHUe HagblKamu

HYJIEBOH ypOBEHb: HE IPOJEMOHCTPUPOBAJ HABBIKU BBIIOJIHEHUS NPO()ECCUOHAIBHBIX 3aJa4; UCIIbI-
TBIBAET CYIIECTBECHHbIE TPYAHOCTH MIPU BBIOJHEHUH OTJCIBHBIX 3a/IaHHIA;

MHUHHMMAaJbHbBIM ypOBEHb: HE MPOJEMOHCTPUPOBAJ HABBIKHU BBIMOIHEHUS NPO(eCCHOHANBHBIX 33134,
UCTIBITBIBACT CYIIECTBEHHBIE TPYIHOCTH MPH BBHITIOJHEHUU OTACIBHBIX 3aJJaHUM;

HIOPOTOBBIM YPOBEHB: BJIAJIEET ONBITOM T'OTOBHOCTU K NMPO(ECCHOHAIBHON AEATENIBHOCTU U Ipodec-
CHOHAJILHOMY CaMOCOBEpPILICHCTBOBAHUIO HAa IMOPOTOBOM YPOBHE, TPYJOBBIC NEHCTBUS BBITOIHSACT
ME/IJICHHO U HEKa4eCTBEHHO;

CpeAHUN YpOBEHb: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPO(ECCHOHATIBHON NESATETbHOCTH U
Ipo(eCCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO; TPYAOBBIE IEHCTBUS BBINOJHSAET HAa CPEIHEM
YPOBHE IO OBICTPOTE U KaueCTBY;

NPOJIBUHYTHIM ypOBEHb: BJIAJEET ONBITOM U JOCTATOYHO BBIPAXKEHHOW JIMYHOCTHON T'OTOBHOCTH K
npo¢eCCUOHATIBHON AESITENbHOCTH U NMPO(HECCHOHAIILHOMY CaMOCOBEPIIEHCTBOBAHUIO; OBICTPO H
Ka4eCTBEHHO BBINOJIHACT TPYAOBbIE ACHCTBUS;
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- BBICOKHI YPOBEHB: BIIQJICET OIBITOM W BBIPAKCHHOCTHIO JINYHOCTHON TOTOBHOCTH K TPOQeccro-
HAJIbHOW JIEATEIbHOCTU M MPO(PECCHOHATBHOMY CaMOCOBEPIIEHCTBOBAHUIO; OBICTPO M KaueCTBEH-
HO BBITNIOJIHSET TPYIOBbIE JCHCTBUS.

Obobwennas oyenka cqpopmupo8aHHoCmy KOMnemeHyull

- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMUPOBAHBL;

- MUHUMAJIbHBIM yPOBEHb: 3HAUUTEIbHOE KOJIMUYECTBO KOMIIETEHIIUI HE C(HOPMUPOBAHO;

- IOPOTOBBII YPOBEHB: BCE KOMIIETCHIIMU C(POPMUPOBAHBI, HO OOJIBIIMHCTBO Ha IIOPOTOBOM YPOBHE;

- CpeHUI YPOBEHb: BCE KOMIETEHIIMH C(hOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHI YPOBEHB: BCE KOMITETCHIIMU C(POPMHUPOBAHBI HA CPETHEM MJIH BEICOKOM YPOBHE;

- BBICOKHUI ypOBEHb: BCe KOMIIETEHIIMH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonipocsl K 3K3aMeHY

1. Knaccudukanus sunos TMO no MUJL. bepHuireiiny.

2. Knaccudukarus sunos ITO no mexanuzmy (ha3oBbIX MpeBpalieHUH.

3. OO01as xapakTeprCcTUKa U KIacCU(UKALIKS MTPOIIECCOB Pa3yNPOYHEHUS B CIIIaBaXx MO YCIOBU-
SIM UX Pa3BUTHSL.

4. JluHamMuueckas peKpucTauIM3alysl B CIIJIaBaX, €€ OCHOBHbIE MEXaHU3MBL..

5. Bnustaue Temrnepatypsl U cTeneHH qedopManry Ha KHHETHKY JUHAMUYECKOH peKpucTalIn3a-
IIUU B CTAJISX.

6. JlnHaMU4eCcKuii BO3BpaT, €ro CYIIHOCTb.

7. JluHamuueckas MOJIMIOHM3AMS U BIMSHUE Ha Hee MapaMeTpoB AeQopMaliii.

8. CraTtuyeckasi peKpUCTAIIH3aIHs, 0COOCHHOCTH €€ Pa3BUTHUS B 3aBUCUMOCTHU OT TEMIIEPATypPHO-
nedopMaIMOHHBIX TapaMeTPoB AehopMaIuy.

9. Bnusinue nmapamMeTpoB ropsiueit miacTu4eckoi neopmMali Ha KpUTHUECKUE TOUKU B CTAJISX.
10.  Bnusnme mapaMeTpoB ropsueii neopManuu U CTENEHU TOPSYETro HaKIIeTa Ha KHHETHKY -
(y3HMOHHOTO MPEBPALICHUS B CTAJIAX.

11.  BiusHue mapaMeTpoB ropsiueil miacTuyeckoi neopmanuy Ha KWHETHUKY POMEKYTOYHOTO
(OeitHUTHOTO) MIPEBpALIICHNE B CTAJISX.

12. BnusnHme mapaMeTpoB TopsUeil TuracTuueckon aedopmMaluu Ha TeMIepaTypHbI HHTEpBA U
KWHETHKY Pa3BUTUS MapTEHCUTHOT'O MPEBPAICHUS B CTAJIAX.

13.  BuusHme mapaMeTpoB YCKOPEHHOTO MOCIeAe(OPMAIIMOHHOTO OXJIAXKICHHS Ha CTPYKTYPY U
CBOMCTBA IIPOKATa U3 KOHCTPYKIIMOHHBIX CTaJIEH.

14, O6mras xapaktepuctuka u kinaccudukamnus BugoB TMO ¢ peanuzanueit CIBUTOBBIX MTOJH-
MOpPGHBIX MTPEBpAIICHUI.

15. Oco0eHHOCTH CTPYKTYPHI 1 CBOUCTB cTay nocie BTMO B cpaBHeHHH ¢ TPaAUIITMOHHON TEp-

MUYECKO 00pabOTKOM.

16. OcobeHHOCTH CTPYKTYPHI M CBOMCTB cTay rnocie HTMO B cpaBHEHHHU ¢ TPaAUIIMOHHON TEPMHUYE-
CKO# 00pabOTKOM.

17. OcobeHHOCTH CTPYKTYPHI M CBOMCTB cTanu nocie BTMU30 B cpaBHEeHNHU ¢ TPaAUIIMOHHON TEP-
MUYECKO 00pabOTKOM.

18. OcobeHHOCTH CTPYKTYPHI M CBOMCTB cTanu rnocie HTMIU3O B cpaBHEHUU C TpaIUIIMOHHOMN Tep-
MUYECKO 00pabOTKOM.

19. O6mras xapakrepuctuka u kinaccudukamnus BugoB TMO ¢ peanuzanueit HopManbHBIX (Tuddy-
3MOHHBIX) MTOJIUMOP(HBIX MTPEBPAIICHUI.

20. Brnusinue mapameTpoB KOHTPOIUPYEMOI IPOKATKU HA CTPYKTYPY M CBOMCTBA CTaJIEH.

21.  BTMO cmuiaBoB, B KOTOPBIX HE MPOUCXOAAT NOIMMOpP(]HBIE ITpeBpaleHus, ee 3ppekTuBHOCTS,
0COOCHHOCTH U TEPCIIEKTHBEI PEaTH3aIUH.

22. HTMO cnnaBoB, B KOTOPBIX HE MPOUCXOIAT MONIUMOP(HBIE peBpalieHus, ee 3P(PEeKTUBHOCTD,
0COOCHHOCTH U TEPCIIEKTHBEI PEaTH3aIUH.

23.  SIBneHMEe CTPYKTYpHOM HACIEICTBEHHOCTH B CTANSAX B (hOpME BOCCTAHOBIICHUS HCXOIHOTO

3epHa ayCTEHHTA MPU TIOBTOPHOM Harpese.
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24. Ocobennoctu BnusHU yciaoBuit npenmectsytomein ITO Ha cTpyKTypy U CBOWCTBA KOH-
CTPYKLHMOHHBIX CTajel mocie JalbHEHIINX 3aKallKi U 3aKaJIKH C OTITYCKOM.
25. OcoOenHoctu BiausiHUA ycinoBuid mpenmectsyromeit JITO Ha cTpyKTypy U CBOICTBa KOH-

CTPYKLMOHHBIX CTaJIeH MMocie TePMHUUYECKON 00padOTKH ¢ peanu3alueil HopMaibHbIX (quddy3unon-
HBIX) TIOJTMMOP(HBIX TPEBPAICHU.

26. ITO c 06paboTKO Ha CTPYKTYPHYIO HacCJIEACTBEHHOCTh C pealn3alnneil CIBUTOBBIX MOJIUMOpQ-
HBIX MTPEBPAIICHUI: 001Iast XapaKTEPUCTHKA U OCHOBHBIE €€ BUJIBI.

27.  HacnencTBeHHOE TEPMOMEXaHUYECKOE YIPOYHEHHUE, er0 3PPEKTUBHOCTD U MEPCIICKTHBEI pea-
JU3ALUH.

28. BnusHue nerupoBaHus (MUKPOJIETUPOBAHMS) CUIIBHBIMU KapOUI000pa3yoIuMu dJIeMEHTaMH Ha
IPOIIECCHI Pa3yMPOYHEHUS ropssIeIe)OPMUPOBAHHOTO ayCTEHUTA, CTPYKTYPY U CBOKWCTBA CTaJICH.

4.3. IIpumep 3x3aMeHANMOHHOI0 OHJIeTA

I'OVYBIIO «/loHeukuii HaMOHANBHBIM TEXHUYECKUN YHUBEPCUTET

YpoBeHb BhICIIEro MpodheccnoHalIbHOTO 00pa3o- MarucTparypa
BAHMSL:
(OakasaBpHaT, CIICIUAIUTET, MArHCTPATypa)
Hanpasnenne noarotoBku 22.04.01 MarepuasioBeieHHE U TEXHOJIOTMH MaTe-
pHUajoB
(xozx, Ha3BaHHeE)
Hampasnennocts (mpoduiim) «IIpuknagHoe MarepuanoBeneHue», «Metanose-
JICHUE U TePMHUYECKas 00paboTKa METAJIIOB)»
(Ha3BaHUE)
Cemectp: 2

VYyeOnas aucuuniauHa: CoBpeMeHHbIe MPOOIeMbl TEXHOJIOTHH COBMeNIeHHBIX nporeccoB JITO

BUNET Ne
1. Kiaccudukanms sugos TMO nmo M.JIL. bepumreiiny.

2.  Biusaue nmapaMeTpoB KOHTPOJUPYEMON MPOKATKH HA CTPYKTYPY U CBOHCTBA CTaJICH.

3. HacnencrBenHoe TEPMOMECXaHUYICCKOC YIIPOUHCHHUE, €TI0 B(I)Q)GKTHBHOCTL U NEPCIICKTUBBI pC€ain3a-
OUH.

YTBepxcz(eHo Ha 3aCCIaHuHn Ka(l)e,[[pbl «Dusnueckoe MaTCpHUAJIOBCACHUC)

(HanMeHOBaHHe Kadeapbl OITHOCTHIO)

IIporokon Ne or 20 T
3aB. kadenpoii Eropos H.T.

(monuce) (®.11.0.)
DK3aMeHaTop I'opbarenko B.II.

(moanuce) (®.11.0.)

4.4. Kpurepum oueHUBaHUS

OrneHka 3HaHWN, YMEHUN U HABBIKOB CTYJICHTA MPOU3BOIAUTCS IyTEeM CYMMHPOBaHHUsS OalJIOB
(o 100-6anpHOM 1TKAJIE), MOTYYCHHBIX B XOE TEKYIIETO M MPOMEXYTOYHOTO KOHTPOJIS €r0 3HAHH.
Texkymuii KOHTPOJIb 3HAHUN CTYIEHTOB IPOU3BOAUTCS IO PE3yJbTaTaM BBIIIOJIHECHUS IIPaK-
TUYECKUX paboT. Tekymmii KOHTPOJb, MO pe3yiabTaTaM KOTOPOTO CTYJIEHT MOXET MOIyduTh 110 20
0aJI0B, BKJIFOYAET TEKYIIM OMPOC HA MPAKTUYECKUX 3aHITHSIX, B TOM YHCIE MPH 3aIIUTE BBITION-
HEHHOW paboThl; MAaKCUMAJIBHOE KOJIMYECTBO OajIOB 3a BCE MpaKTHYECKHE paboThl coctaBisieT 20
0aJuIoB, 3a KaX/1yl0 MPAKTHUECKYI0 paboTy HauUCIsAeTCss MAaKCUMyM 4 6asuios.
IIpomexkyTOUHBINH KOHTPOJb OCYLIECTBIISIETCS MO PE3yJIbTaTaM C/Iayl MUCbMEHHOTO 3K3aMe-
Ha MO TUCIHUIUIMHE U €r0 Pe3yNbTaThl OYIyT OLIEHWBATHCS, UCXOJs M3 MAaKCHMAIbHOTO KOJMYECTBa
6aytoB, cooTBeTCTBYIOMIETO 80.
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[Tpu 3TOM 10 5-0anbHOM IIKajie OIEHWBAIOTCS OTBETHI HA KaXKIBIH M3 BOIMPOCOB dK3aMEHa-
[UOHHOTO OWJIeTa ¢ MOCIEAYIOIIUM OIpeleTICHHeM CpeaHeapru(pMEeTHUeCKO OLIEHKH OTBETa Ha BO-
npockl Ownera. [lomydeHHast cpenHsis OLlEHKAa YMHOXKaeTcs Ha koddduiument 16, sBistommiics pe-
3yJbTaTOM JIeJICHHs] MaKCHUMalbHOTO KojudectBa 6amioB (80) mo 100-0anmpHOI mIKane Ha BBICHIYIO
OIICHKY 10 5-0anmpHoi mikaie (5).

Kputepun oreHKHM OTBETOB Ha KaKIblii M3 BOMPOCOB 3K3aMEHAIIMOHHOTO OWIeTa MPUBEICHBI
HUKE.

Ornenka B 5 6anoB BBICTABISIETCS B CIydyae MOJHOTO M 0OOCHOBAHHOTO OTBETA Ha BOIPOC Ouiie-
Ta C JIOCTAaTOYHO JI€TaJIbHBIM aHAJIN30M COOTBETCTBYIOIIErO BHUJA e(OpMallMOHHO-TEPMUUYECKOHN 00-
paboOTKM U TPOIECCOB CTPYKTYpPOOOpA30BaHUSI B 3aBHCHMOCTH OT YCIIOBUI KOMIUIEKCHOTO BO3[Cii-
CTBHUSL.

Onenka B 4 6amia BBICTABISIETCS B Cllydae JOCTaTOYHO IMOJHOTO WU OOOCHOBaHHOTO OTBETa Ha
BOIPOC OuJIeTa ¢ OT/EIbHBIMU HEJOCTaTKaMHU B aHaJIM3e 0COOEHHOCTEN MPOLIECCOB CTPYKTYypooOpa3o-
BaHUs B CIUIaBaxX M YCJIOBUI peanu3aluu cooTBeTcTByomero Buaa JTO.

Orenka B 3 Oana BBICTaBIISICTCS B CIyd4ae BEPHOTO ONpEIETICHUsI OCHOBHBIX HAIPaBICHUHN BO3-
neiicTBus cooTBeTcTBYomero Buaa JJTO Ha cTpyKTypy H CBOIMCTBa cIiaBa, HO 06e3 JeTanbHOro 000c-
HOBaHMsI OTBETA.

Onenka B 2 6aia BBICTaBISIETCS B clyyae rpyObIX OIIMOOK B XapaKTEPUCTUKE KOHKPETHOI'O
Buga [TO.

[Ipu monHOM OTCYTCTBHM OTBETAa Ha COOTBETCTBYIOIINN BOMPOC 3a HETo BhicTaBisieTcs O 6amios.

IlosydeHHbI pe3yJbTaT UTOrOBOIO KOHTPOJS CYMMHUPYETCS C pe3yJIbTaTaMU TEKYIIEro KOH-
TPOJIS 3HAHUM C MTOJTyYEHUEM MTOTOBOM OIeHKHU B Oamiax mo 100-6anpHoM mkane. Ha ocHoBaHuU mo-
JYYEHHOTO pe3yJibTaTa OIpeessieTcs oleHka o rocynapcrseHHon mkane u ECTS. IlepeBon ouenku
u3 100-6aympHOM miKanel B rocyaapcTBeHHy0 1 ECTS ocymiecTBisieTcss B COOTBETCTBHH CO IIKAJIOH,
npuBezieHHON B «llonoxennn 06 opranuzauu yueOHoOro mnporecca B JJOHEIIKOM HallMOHATIBLHOM TeX-
HUYECKOM YHUBEPCHUTETEY, YTBEPKAEHHOM TTpukazoM JJoHHTY Ne337-14 ot 02.05.2018r.

Cymma 6amnos o 100-6anbHoi Ouenka o mxane ECTS OneHnka 1o rocyjapCcTBEHHOU
IHIKaJIe -
90-100 A OtinuHO
o 2 Xopomo
75-79 C p
70-74 D
60-69 E YIOBICTBOPUTEIILHO
35-59 FX
0-34 = HEYAOBJIETBOPUTEIBLHO

* — ¢ 00s13aTEIbHBIM MOBTOPHBIM M3YYEHUEM TUCIUTUIUHBI.
4.5. Ilpumep TeKkylIero onpoca Ha NPaKTHYECKUX 3aHATHAX

[TpakTuueckas padora Ne 3 «M3ydyeHue BIUSHUS TapaMeTPOB KOHTPOJIUPYEMO MPOKATKU Ha
CTPYKTYPY M CBOMCTBA CTPOUTEIHHBIX CTATICH»
1. laTb onpenenenre mporeccy KOHTPOIUPYEMO MPOKATKH.
2. Kakue TexHOJIOrHYeCcKue mapaMeTphl Mpoliecca MPOKATKU TOJICTOTO JTUCTA PETIAMEHTUPYIOT MpU
pean3anuy KOHTPOIUPYEMOr POKaTKu?
3. Kaxkoit xapaktep CTpyKTYpbI ayCTEHUTA CIEAYET OKHUJIaTh B CIIydae peaan3aluu MPOKaTKH Ha 3a-
KITIOYUTENLHOM CTa iy B HIDKHEH YacTu ayCTeHUTHOU obiactu?
4. TloueMy KOHTPOJIUPYEMYIO MPOKATKY OTHOCST K OTAEILHOMY BUIY TEPMOMEXAaHUYECKON 00paboT-
Ku?
5. OCHOBHBIE TPUYMHBI TTOJIYYCHHUSI MEITKO3EPHUCTON CTPYKTYPBI CTAIH MOCIIE KOHTPOIUPYEMOU MPO-
KaTKH.
6. Kakyto cTpykTypy npuoOpeTaeT HU3KOyTJIEpOAUCTast KOHCTPYKIIMOHHAS CTaJb TTOCJIE KOHTPOJIUPY-
€MOM MPOKATKH ¢ nocieaehOpMalliOHHBIM OXJIKICHHEM Ha BO3IyXe?
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5 PEKOMEHAYEMAS JIMTEPATYPA
5.1 OcHoBHas JquTEparTypa:

1. Top6arenko B.I1. Hayunbie ocHOBBI nehopMaIiiOHHO-TEPMHYECKOM 00pabOTKH CIUIaBOB (Kypc
nexuuii) [Dnexkrponuslit pecypc] / B.IL. I'opbarenko. - Joneux: JJOHHTY, 2020.- 1 ¢aiin. - Cu-
cteM. TpeboBanus: Acrobat Reader (moctyn uepe3 INIHBINA KaOUHET CTYICHTA).

2. T'opbarenko B.I1. OcHOBBI COBMEIIIEHHBIX MPOIECCOB Ae(hOPMAMOHHO-TEPMUUECKONH 00padOTKH

(xypc neknuii) [Dnextponnsiii pecypc] / B.IL. I'opbarenko. - Jounenk: JJOHHTY, 2014.- (73 ¢.) - 0,95
MBO. - 1 daiin. - Cucrem. TpeboBanusi: Acrobat Reader (mocTyn uepes TMUHBIN KAOMHET CTYIEHTA).

5.2 JlonosiHUTeJILHAS JJUTEPATYypa:

3. 'opb6arenko, B.I1. MatepuanoBeneHue: Y4eOHHUK ISl TEXHOJIOTUIECKAX U MEXAHUUECKUX CIICIIH-
QJIbHOCTEH BBICIINX y4eOHbIX 3aBeicHuil [Dnektponnslit pecype] / B.I1. T'opbarenko, T.B. HoBocerno-
Ba. - HeBunHOMBICCK: Dnp/lupekt, 2018. — 9 MO. - 1 ¢aiin. — Aptorpad. — Cuctem. tpedoBanus: ZIP-
apxuBatop. http://ed.donntu.org/books/18/cd8367.zip

4. T'op6arenko B.I1. [[BeTHbic MeTaiibl 1 cruiaBel / YueOHuk it BY30B [DaexTponnsiii pecypc] /
B.II. T'op6atenko, B.B. I'opbatenko. — 'BY3 «loHHTY». — (14 M0). - Honenk: 'BY3 «lonHTY»,
2012.- 1 aiin. - Cuctem. TpedoBanwms: ZIP-apxusatop.- http://ed.donntu.org/books/cd1058.zip

5. MarepuanoBenenue. TeXHOIOTHS KOMIO3UIIMOHHBIX MaTepHAIOB: Y4eOHHK Ui By30B [Diek-
tpouHbIi pecypc] / A.I'. Kobenes [u ap.] [A.I' Kobenes, M.A. Illaponos, O.A. Ko6enes, B.II. Illapo-
HOBa] . — MockBa: KHOPYC, 2015. — 17 M0. — 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. -
http://ed.donntu.org/books/cd3818.pdf

6 YYEBHO-METOAUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI
Y4yeOHO-MeTOAMYECKHE U31aHUs, paspadoTanubie B JJoHHTY:

6. MeTtoanueckue yka3zaHHus K MPAKTHYECKUM 3aHATHAM 1O Jucuuiuinae « CoBpeMeHHbIe MPOOIeMBbl
TEXHOJIOTHMH COBMEILIEHHBIX MPOLECCOB Ae(POPMAIIMOHHO-TEPMUUECKON 00pabOTKI»: ISl CTYJIEHTOB,
oOydaromuxcs mo Hampasienuto 22.04.01 «MatepuanoBeqeHe U TEXHOJIOTUU MATEPUAIOBY» [dIIEK-
tpouHbIi pecypc] / Coct. B.IL. T'opbarenko. - Jlonenk: JoaHTY, 2017. — (7 c.). — 70 K6. - 1 daiin. -
Cuctem. TpeboBanus: Acrobat Reader (noctyn yepe3 NTU4HbBIN KaOUHET CTYCHTA).

7. Meronnueckre yka3aHHsl K CaMOCTOSITENIbHOM padoTe CTyeHTOB Mo AucuuIinHe «CoBpeMeHHbIe
poOJIeMbl TEXHOJIOTUH COBMEILEHHBIX MPOIECCOB Ae(POPMALMOHHO-TEPMUYECKON 0O0pabOTKM»: A
CTYJICHTOB, oOyuaromuxcs 1mo HampasieHuto 22.04.01 «MartepuanoBeneHne U TEXHOJIOTUH MaTepua-
70B» [anekTponHbIi pecypc] / Coct. B.IIL. I'opbatenko. - Honenk: JouHTVY, 2017. - (7 c.) - 63 K6. - 1
daiin. - Cuctem. TpeboBanus: Acrobat Reader (mocTym uepe3 TMUHbBIN KaOWHET CTYICHTA).

JIEKTPOHHO-UH(OPMaALIHOHHBIE PeCypPChI

OBC JJOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1 JleKnHHOHHBbIE 3aHATHA:


http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd1058.zip
http://ed.donntu.org/books/cd3818.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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- mpeaMeTHas ayautopus (KoMH. 5.362), ocHallleHHas! IPE3eHTAllMOHHON TEXHUKOM (Ipo-
€KTOp, 9KpaH, HOyTOYK), HArJISAHBIMU IOCOOMSIMM B BUJIE TUTAHUIETOB ¢ (poTOrpagusiMu U cxe-
MaMu 000py10BaHuUs;

6.2. IlpakTu4yeckue 3aHSTHS:

- TPOBOAATCS B aynuTopusix kadenpbl «DU3NYecKoe MaTepUATOBEICHHE» COTIACHO
pacuCaHuIO. A}’IH/ITOpI/ISI A0JI’KHA COOTBETCTBOBATH CTAHAAPTHBIM Tp€6OBaHI/IHM, NpCaAbABIIA-
€MBIM K JICKIIMOHHBIM ayauTOpusM. K OCHaIICHHUIO JaHHBIX ayTUTOPHI JOMOJHUTEIBHBIC TPe-
OOBaHUS HE MNpCAbABIAIOTCA.

6.3. JlaGopaTtopHble padoThI:

- y4eOHBIM IUTaHOM J1a00paTOpHbIe pabOThI HE MPEAYCMOTPEHHBI.

CocraBurenb paboueil mporpamMmsl: B.I1. T'opbaTenko
(Tmoxmucs)
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