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1 Ilesn ocBOEHMSI AUCHMIIJIMHBI

[ensimu OCBOCHHSI TUCIUIUTHHEI (MOAYIsi) «OCHOBBI AeOPMAIIIOHHOTO HAHOCTPYKTYPHU-
pPOBaHUS SIBIIIIOTCS: Pa3BUTHE y CTYJICHTOB JIMYHOCTHBIX Ka4eCTB, a Takke (hopMupoBaHue 00-
HICKYJIBTYPHBIX U MPO(eCcCHOHATBHBIX KOMIIETEHIIUN B cooTBeTCcTBUU ¢ TpeboBanusmu OI'OC
BO no nanpasnenuto moarorosku 22.03.02 Meramtyprusi.

OcCHOBHBIE I€TTH MIPETOaBaHuUs TUCIUIUIMHEL: J1aTh 3HAHUS 00 OCOOCHHOCTSX IPOIIECCOB
NneGOpPMAIMOHHOTO HAHOCTPYKTYPUPOBAHUS; MPUBUTh HABBIKM HCIOJIH30BAHUS TEOPETUUCCKUX
3HAHWUN TP BBIOOPE TPeOYEeMbIX MapaMeTPOB Pa3IUYHBIX MPOILECCOB Me(hOpPMAIIMOHHOTO HAHO-
CTPYKTYPUPOBaHUS; TIOJrOTOBKA K Oyayled HaydHOW W MPAKTUYECKOH JEATEIbHOCTH, CBSI3aH-
HOW C BHEIPEHHEM W HCIOJIb30BAHHEM METOJOB Je(POPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHUS
NIPY TIPOU3BOJICTBE METAJUION3ICITHIA.

2 MecTo TUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

Juctuummaa «OCHOBBI 1e(OPMAIMOHHOTO HAHOCTPYKTYPUPOBAaHUS» BXOIUT B BapUaTHB-
HYIO 4acTh 010Ka 1 0Opa3oBaTenbHOM IpOrpaMMmsl.

Jlis u3yyeHus: JUCUMILIMHBI HEOOX0IMMBbI 3HaHUs (YMEHUs, BIaJeHus), CGOpMUPOBaHHbBIE
B PE3yJIbTaTe U3YUYEHUS CIACAYIOIINX TUCIMITINH:

- MaTepHAIIOBEICHHE;

- MEXaHUKa MaTepHajIOB U OCHOBBI KOHCTPYHPOBAHUS.

- IJIJAHUPOBAHUE IKCIIEPUMEHTA;

- METO/Ibl onTUMuU3anuu npoueccos OM/I;

- METO/1bl ONITUMHU3ALIUU TEXHOJIOTUYECKUX NPOLIECCOB;

- (huznyeckue CBOMCTBA HAHOMATEPUAJIOB.

3HaHus (YMEHHS, BJIaJCHUS), MOJYYEHHbIE MPU M3YYEHWU JNAaHHOM IUCUMILIUHBI OynyT
HE00X0/IMMBI 00y4JaroLIMMcs MpH JalbHeHeil ToAroToBKe K TOCyAapCTBEHHOM UTOroBOM arTe-
cTaiuu (rocy1apcTBeHHbIN 3k3aMeH U 3amurta BKP).

3 Kommnerennuuu oOy4awmerocsi, ¢QopMupyemMble B pe3yJabTaTe OCBOCHHUS
AUCHUILIMHBI U IUVIAHNPYeMble pe3yJIbTaThl 00y4eHust

B pesynbrare ocBoeHust AUCHUTIIMHBL «OCHOBBI 1e(hOpMaIlMOHHOTO HAHOCTPYKTYPUPOBA-
HUSD 00YJarOIIUICS JOJKEH 00aAaTh CICTYIOINUMU KOMITETCHIIMSIMU:

CrpyKTypHBII
JIIEMEHT [Inanupyemble pe3yabTaTbl O0y4eHUS
KOMIIETEHIIUU

[1K-12: crnocoOHOCTBIO OCYIIECTBIIATH BBIOOP MaTe€pHajoB JUIs M3AETUI pa3IMdHOrO Ha3Haye-
HUS C YIETOM KCIUTyaTallMOHHBIX TpeOOBaHMI U OXPaHbl OKpPY’KaIOLIEH cpebl

3HaTh 1. [TonsTHiHBI  ammapar TEOpUH  MPOIECCOB  aehOpMAIMOHHOTO
HaHOCTPYKTYPHUPOBAHUSI.

2. OcHOBHBIE TOAXOIBI K TIONYYECHUIO OOBEMHBIX HAHOMATEpHUAIOB U
KJ1accu(UKaLUIo OCHOBHBIX METO/I0B ne(popMalmoHHOTO
HaHOCTPYKTYPHUPOBAHUSI.

3. OcHoBHBIE  MeTOABl  J1e(OPMAIMOHHOTO  HAHOCTPYKTYPUPOBAHHS
MaTEepHAIIOB, UX OCOOCHHOCTH, TEXHOJIIOTUIECKHE OTPAaHUYEHUS U TIEPCIICKTHBBI
MIPUMEHEHHUS.

4. 3akOHOMEPHOCTH W3MEHEHHUS CTPYKTYpPhl W KOMIUIEKCa (PU3UKO-
MEXaHUYECKHUX CBOMCTB METAIOB U CIIABOB B Ipolieccax 1e(hopMarOHHOTO
HaHOCTPYKTYPHUPOBAHUS.

5. TpeOoBanus, mnpeawsiBiasieMble K mporeccaM  1ehOpMalHOHHOTO
HaHOCTPYKTYPUPOBAHUS u IpaBUIa (bopmMHpoBaHUs
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CTpyKTypHBII
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0yUeHUS

CYOMHKPOKPHUCTAJUIMYECKOW H HAHOCTPYKTYPbI OOBEMHBIX MAaTepHaIOB B
mporeccax 00pabOTKH JaBICHUEM.

6. TeopeTryeckre OCHOBBI MPOILECCOB Ae(HOPMAIIMOHHOTO HAHOCTPYKTYPHPO-
BaHUA.

7. DKOJIOTHYECKHE aCHEeKThI MPOILECCOB Ae(HOPMAIIMOHHOTO HAHOCTPYKTYPHPO-
BaHUA.

YMmern

1. TIlpuoGperarp 3HaHWsS B oOJacTH TPOIECCOB JehOPMAMOHHOTO
HaHOCTPYKTYPUPOBAHUS OOBbEMHBIX MAaTEPUAJIOB.

2.KoppekTHO BeIpaXkaTh U apryMEHTHUPOBAHHO 00OCHOBBIBATH IOJIOKEHUS
IIPEeIMETHOM 001acTH 3HAHUS IPUMEHHUTEIBHO K 00J1aCTH HAHOUHAYCTPHH.

3. OOBSACHSTH CyITHOCTh U OCOOCHHOCTH NMPUHIUITHAIBEHBIX CXEM IPOIECCOB
ne(pOopMalMOHHOT0 HAHOCTPYKTYPHUPOBAHUS 00BbEMHBIX MATEPUAIOB.

4. Ilporno3upoBarb T€OMETPUUYECKUE TAPAMETPbl U KOMILIEKC 3KCIUTyaTalluOH-
HBIX XapaKTEePUCTUK KOHEYHOM MPOAYKLIMU Ha OCHOBE 3HAHUM TEOPETUYECKUX
OCHOB IIPOLIECCOB 00pabOTKH, a TAK)KE 3aKOHOMEPHOCTEW U3MEHEHUS CTPYKTY-
pBl U KOMILIEKCa (PU3MKO-MEXaHMYECKUX CBOMCTB METAJUIOB U CILIABOB B MPO-
reccax J1e(opMallMOHHOIO HAHOCTPYKTYPUPOBAHHUSL.

5. [lpuMeHATh HAa TMPAKTUKE 3HAHUS O COBPEMEHHBIX METOJAaX MHTECHCHBHOM
IUTACTUYECKOM aedopMalii M 3aKOHOMEPHOCTAX H3MEHEHMs CTPYKTYpbl U
CBOMCTB MaTepuasoB B Ipoleccax J1e(hopMalOHHOIO HAHOCTPYKTYPUPOBaHUS
IPU IPOEKTUPOBAHUHU TEXHOJIOTHYECKUX MPOLIECCOB MOJIYUYCHHsI METAJUION31e-
Ui ¢ TpeOyeMbIM YpOBHEM (DPU3UKO-MEXAHUYECKUX CBOMCTB.

6. IIpoBoaMTh aHaNIM3 BIUSHHS MPOLECCOB Je(POPMALMOHHOTO HAHOCTPYKTY-
pUPOBaHUs HAa OKPY’KAIOLLYIO CPEAY.

Bnanets

1. [IpodeccuoHabHBIM SA3BIKOM MPEIMETHON 00JIACTH 3HAHMS.

2. CnocobaMu JEMOHCTpAallMM YMEHHS AaHalM3UpPOBATh CUTYAIMIO TIpU
W3y4YEHUU u MIPOEKTUPOBAHUH TEXHOJIOTHYECKUX MPOIIECCOB
nedOopMaIMOHHOTO HAHOCTPYKTYPUPOBAHUS OOBbEMHBIX MaTEPHUAJIOB.

3. Criocobamu OIeHUBaHUS 3HAYMMOCTH M MTPAKTHYECKON MPUTOTHOCTH TIOJY-
YEHHBIX PE3YJIbTATOB.

4. TlpakTUYeCKUMH HaBbIKAMU HCIOJb30BaHUSI COBPEMEHHBIX TOJIXO0JI0B U
METOJIOB K TOJYYEHHUIO, HCCIEIOBAHHI0 U 00pabOTKE HAHOCTPYKTYPHBIX
MarepuajioB B 00beMe, HEOOXOAUMOM IS JalTbHEHIIEro OOydeHUus u
npodeccunoHaNTBEHOM e TENbHOCTH.

5. Hapixkamu NIPOEKTUPOBAHUS IIPOLIECCOB ne(OopMaIuOHHOT O
HaHOCTPYKTYPUPOBAHUS c y4eTOM obecreyeHus JKOJIOTUYECKOU
0€30MaCHOCTH.

4 CTpyKTypa U collepKaHue TUCHUIINHBI

OO0mias TpyA0€MKOCTh JUCIIUIUIHHBI COCTABISET 3 3a4eTHBIX eauHuI] 108 akaa. 4acos,

B TOM YHCJIC:

— KOHTakTHas pabora — 19,3 akaj. gacos:

— ayaurtopHas — 18 akan. 4acos;

— BHeayauTopHas — 1,3 akaJI. 9acoB
— camocrodATenbHas pabora — 84,8 akan. yacos
- IOArOTOBKA K 3a4eTy 3,9 yacoB
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1. OcHoBuble mogxonel ul 5 | 1 1/11 | 14,8 |CpaBHenne cy-|Cobecenonanue. | IIK-12:
METOJIbI MOJIyYEHUS mecrBylomux |Crnaya npaktu-| 3Y
00BEMHBIX TOYeK  3PeHHs [UeCKOil paboTHL.
HAaHOMAaTEPHAaJIOB. 00 ypoBHe pa3-
Krnaccudukanus BUTHS METO0B
OCHOBHBIX METO/O0B NoJIy4eHHUs
e OopMamOHHOTO 00beMHBIX
HAHOCTPYKTYPHPOBAHUSI. HaHOMAaTepua-
Jaos. Iloaroros-
Ka K caaue
NMPaKTHYEeCKOMH
padoThI.
2. Teopetnueckue| 5 | 1 1/11 | 14 |Ilouck ocHoB-|CobecenoBanue. |[MK-12:
OCHOBBI MIPOLIECCOB HbIX Teopermye- Crnaya mnpaktu-| 3Y
nehopMaImoOHHOTO CKHX AaCHeKTOB|4eCKOH pabOThI.
HAaHOCTPYKTYPHPOBAHHUSI. npoueccoB je-
popmaumonno-
ro HAHOCTPYK-
TYpPUPOBAHMS.
HoaroroBka Kk
ciade MNPaKTH-
4eCKOi padoThl.
3. Jluckpernsie cmocodbr| 5 | 1 2 14 |Mouck pomoJ-|YcrtHbii omnpoc.|ITK-12:
nehopMaIrmOHHOTO HuTeabHOM wuH-|Crnaya mpaktu-| 3YB
HAHOCTPYKTYPHUPOBAHHSI. dopmanuu 00 |yeckoil pabOTHI.
Obecneuenue 0COOCHHOCTSAX
IKOJIOTUYECKON AUCKPETHBIX
0e30MacHOCTH npu MeTO/10B ae-
IIPOEKTUPOBAHUU ¢popmaumnonHo-
METO/IOB ro0 HAHOCTPYK-
nedhopmMaImoHHOTO TPUPOBAHMSI.
HAaHOCTPYKTYPUPOBAHUS IoaroroBka K
clave MNPaKTH-
4eCcKoi padoThl.
4. HemnpepsiBabie| 5 | 1 2 14 |Mouck momoJ-|YcrtHbiii omnpoc.|ITK-12:
CrIocoObI HuTeabHoW wuH-|Crnaya mpaktu-| 3YB
nedhopmMaImoHHOTO dopmamuu 006 |yecKkoil pabOTHI.
HaHOCTPYKTYPUPOBAHHS. 0CO0EHHOCTSIX
Obecnieuenue HenpepbIBHBIX
JKOJIOTMYECKOU METOX0B ae-
0e30MacHOCTH npu ¢opManoHHO-
MPOEKTUPOBAHUH ro HAHOCTPYK-
METOJIOB TYPUPOBAHMSA.




AynutopHas
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e OpMamOHHOTO IloaroroBka K
HAaHOCTPYKTYPUPOBaHUS claye MNPaKTH-
4ecKoil padoThl.
5. [TpakTnueckoe| 5 | 2 2 14 |CamocrosiTenan- |YcrHbiii ompoc.|ITK-12:
IIPUMEHEHHE  IPOLECCOB Hoe wu3ydenue Cnaua npaktu-| 3YB
ne(pOpMaLmOHHOTO HAYYHOH JIMTe-|4eCKOH paboThI.
HAHOCTPYKTYPUPOBAHMUSL: paTypbl 0 mep-
po0IeMbl u CIeKTHBax
NEPCIEKTUBHbIE BHE/JIpEHHUs Me-
HaIpPAaBJICHUS Pa3BUTHS TO0OB  jAedop-
MALMOHHOI0
HAHOCTPYKTH-
poBanus. Iloa-
roToBKa K cJa-
ye MpaKkTHYe-
CKOil padoThI.
6. Ocobennoctu Qopmu-| 5 | 2/2 2 14 |MMomck pgomoJi-|CamoOTHeET. MK-12:
pOBaHUsI HAHO- U YJIbTPA- HUTeJbHOM uH-|Cnava mnpaktu-| 3YB
MEJKO3EpHUCTON  CTPYK- ¢opmanuu 00 |4eckoil pabOTHI.
Typbl B METAJUIAX U CIUIA- 0COOCHHOCTSAX
Bax B MeToax Aedopma- HAHOCTPYKTY-
LIMOHHOTO HAHOCTPYKTY- PHPOBAHHOIO
pUpOBaHUS. COCTOSIHMSI Me-
TAJUIOB M CILIA-
BoB. Iloaroros-
Ka K caave
NMPaKTHYECKOM
padoThI.
Hroro mo pucumMninue 5 1|8/2 10/21 | 84,8 3ayer

W — B TOM umcIie, yackl, OTBE/ICHHBIE HA pa00OTy B MHTEPAKTHUBHOM (hopMe.

5 O6pa3oBaresibHbIe M HHPOPMAIMOHHbIE TEXHOJIOTHH

C 1enpio peann3alii KOMIIETEHTHOCTHOTO TIOAX0/1a, @ Takke (POPMHUPOBAHUS M PA3BUTHUS
npo¢eCCHOHATILHBIX HABBIKOB OOYHYAIOLIMXCS PEaI3yIOTCs CIIEAYIOLIME CPEACTBa, CIIOCOOBI U
OpraHU3aIMOHHBIC MEPOTIPHSTHUS:

- M3y4YEeHHE TEOPETHYECKOro MarepHaja JUCIMIUIMHBI Ha JIEKIUSX C HCIOJIb30BAHUEM
KOMITHIOTEPHBIX TEXHOJIOTHIA,
- CaMOCTOSITENIbHOE M3YYEeHHE TEOPETUYECKOro MaTepualia JUCHUIUIMHBI C UCIOJIb30Ba-
HUEM METOANYECKHUX Pa3padOTOK, CIelHaTbHON yueOHOW 1 HayYHOU JIUTEepaTyphl;
- popMupoBaHuE U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB 00YYAIOLINXCSl HA IPAKTHYE-

CKHX 3aHATHUSAX.




B m3510’keHUM JIEKIIMOHHOTO MaTepHalia U MpH MPOBEICHUH MPAKTHYSCKUX 3aHATUH Tpe-
HoJIaraeTcs Mepexo]l OT PEIpPOAYKTHBHBIX METOJIOB O0YYEHHUSI K YaCTUYHO-TIOMCKOBBIM M HCCIIe-
JIOBAaTEJIbCKUM METOJIaM, Pa3BHBAOIIUM JIOTUYECKOE, TEOPETUIECKOE MBIIICHHE, YMCHUE apry-
MEHTHPOBATh U OTCTaWBaTh COOCTBEHHOE MOHMMaHMEe Bompoca. C 3TOW LeIbI0 BO3MOXKHO HC-
MOJIb30BAHUE METOJIOB 3BPUCTUYCCKHUX BOIIPOCOB U OPIMHCTOPMHHTA (MO3TOBOM aTakH).

[Tpu mpoBeaeHNM MPAKTHYECKUX 3aHATHIA MPEAINONAraeTcsi UCIOIb30BaHUE TEXHOIOTHH
B3aUMOOOYYCHHS.

CamocrosTenbHas paboTa CTYACHTOB J0JDKHA OBITh HAlpaBiIeHA HA 3aKPEIICHUE Teope-
TUYECKOTO MaTepHaia, U3JI0KEHHOTO IperoiaBaTesieM, Ha TPopadOTKy TeM, OTBEJCHHBIX Ha Ca-
MOCTOATEIBHOE W3yUEHHUE, Ha IOJArOTOBKY K MPAKTHYECKUM 3aHATHSAM, OATOTOBKY K UTOTOBOM
aTTECTAIlHH.

B xoze 3aHATHI mpeanonaraeTcsi UCIoJb30BaHHE KOMIUIEKCA MHHOBAIIMOHHBIX METOIOB
AKTUBHOT'O OOYYCHHS CTYJCHTOB, BKIIFOUYAOIIIETO B CeOs:

- co3JlaHue MPOOIEMHBIX CUTYAIMH C MOKA3aTeIbHBIM PEIICHHEM MPOOJIEMBI TPEToIaBa-
TeJeM,;

- CaMOCTOSITEIbHYIO TIOUCKOBYIO NIESTEIHOCTh B PEIICHUH YUEOHBIX MPOOeM, HampaB-
JSIEMYIO TPETOaBaTeNIeM;

- CAaMOCTOATEIEHOE PEIICHHE POOIeM CTYACHTAMH 110/ KOHTPOJIEM IPETIOIaBaTEIs.

Peanm3anus MHHOBAIIMOHHBIX METOJOB OOYYEHHS BO3MOXKHA C HCIIOJIb30BAHHEM CIICIY-
IOIINX TIPUEMOB:

- UHCTPYKTaX CTYACHTOB IO COCTABIICHUIO TAOJHII, CXEM, TPAQHUKOB C MPOBEACHUEM T10-
CJICAYIOIIETO UX aHAIIN3a,

- IPUMEHEHHE PEKOMEH/IAIMI MO0 COCTABJICHUIO TE3MCOB U KOHCIIEKTOB MO MPOYUTAHHO-
My MaTepuany;

- pacKpbITHE MpernojaBareieM MPUYUH U XapakTepa Heyad, BCTPEYAOIUXCs MIPH perie-
HUU NpodIem;

- IEMOHCTpAIIHS albTEPHATUBHBIX MOJAX0JI0B K PELICHUIO KOHKPETHON MPOOIEMBI;

- aHAJIM3 TTOJTYYCHHBIX Pe3yJbTaTOB M OTHICKAHHME T'PAHHII UX TPHMEHUMOCTH;

- HCTIOJIb30BAHUE 33JJaHUI JIJIS1 CAMOCTOATEIbHOM PabOThl C U30BITOYHBIMU JAHHBIMHU.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4arommxcs

[To nucrunmune «OCHOBBI Je(POPMALMOHHOTO HAHOCTPYKTPHUPOBAHUS» IPEyCMOTPEHA
ayJIMTOpHas U BHEAyIUTOpPHAsl caMOCTOsITeNIbHAs paboTa oOydaromuxcs. AyIuTOpHasi CaMOCTO-
ATeNbHas paboTa CTYIEHTOB MPEAINoaraeT yyacThe B co0ece/l0BaHUU Ha 3a/laHHYIO TeMY, MO0/I-
TOTOBKE 00OCHOBAaHHBIX OTBETOB HAa BOIIPOCHI IPEMOAABATENS M yIaCTHE B YCTHOM OIpOCe, Pa3-
00p MPAaKTUYECKHX BOINPOCOB CO3/IaHUS MHHOBAIMOHHBIX METOJOB J1e(OpMAIlMOHHOIO HAHO-
CTPYKTYPUPOBAHUS.

TeMsl cobeceroBaHMIA:

1. CpaBHUTH CYIIECTBYIOIINE TOYKHU 3peHHs Ha TeMy «l[IpumeHeHne MeTo0B 00paboTKu
JAaBJICHUEM IJIs1 HOHy‘IeHI/IS[ O6’BGMHBIX HaHOMaTepI/IaJ'IOB».

2. IIpuBectn Hay4yHO 0OOCHOBaHHBIE (haKkThl IO TeMe «TeopeTrueckre OCHOBBI MPOSKTH-
POBaHHS METOJIOB Ae(POPMAIIHOHHOTO HAHOCTPYKTYPUPOBAHUS.

YcTHBINM onpoc:

Tema 1. JluckpeTHbie METOIBI 1eOPMAITMOHHOTO HAHOCTPYKTYPUPOBAHHS: IOCTOMHCTBA U
HEJOCTATKHU.

Tema 2. HenpepbIBHBIE METOABI A€POPMAIIIOHHOTO HAHOCTPYKTYPHUPOBAHUS: TOCTOMHCTBA
Y HEJJOCTATKHU.

Tema 3. IlepcrieKTHBBI BHEAPEHUS] METOI0B Je(POPMALMOHHOTO HAHOCTPYKTYPUPOBAHHS B
MIPOMBILIEHHOE TPOU3BOJCTBO METAILION3IETU .



Tema 4. Ob6ecnieueHne YKOJIOTHUECKON 0€30IMacCHOCTH NPH pa3pab0TKe U MPUMEHEHUU Me-
TOJIOB Ae(OPMAIIIOHHOTO HAHOCTPYKTYPUPOBAHHS.

BueaynutopHas camoctosiTenbHasi paboTa 00yJaromuxcs OCyIIECTBISETCS B BUIE H3yde-
HUS JIUTEPATyphl, MATEpUaIOB HHTEPHET-PECYPCOB [0 COOTBETCTBYIOIIEH Teme i BbIOOpa Ma-
Tepuana JJisl y4acTusl B co0eCeT0BaHMIX M YCTHBIX OIPOCax.

7 OIIeHO‘lHLIe cpeacrea AJid NpoOBECACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] U OLIEHOYHbIE CPeACTBA /Js NPOBeIEHUs!
NMPOMEKYTOYHOM ATTeCTAllUM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie
pe3yJIbTaThl O0YICHHUS

O1eHOYHEIE cpe€acTBa

[TK-12: ciocoOHOCTBIO OCYIIECTBISATH BHIOOP MAaTEPUAJIOB ISl M3/ICIIUN Pa3TuYHOrO Ha3HAYe-
HUS C YYETOM IKCIUTYyaTAIIMOHHBIX TPEOOBAaHUI U OXPaHbl OKPYIKAIOIIEH Cpebl

3Hare

1. TlonsTuiHBIN ammapar
TEeOpuun MPOLIECCOB
nehopMaImoOHHOTO
HAaHOCTPYKTYPHUPOBAHHUSI.

2. OCHOBHBIC TIOAXOIBI K
MOJTyYEHUIO 00BEMHBIX
HaHOMATEPHAJIOB "
KJIaCCU(UKALIUIO OCHOBHBIX
METOJIOB
nedopMaIMOHHOTO
HAaHOCTPYKTYPHPOBAHHUS.

3. OCHOBHBIE  METOHBI
nehopMaImoOHHOTO
HAaHOCTPYKTYPHUPOBAHUS
MaTepHaJIoB,
0COOEHHOCTH,
TEXHOJIOTHYECKHE
OTpaHUYEHUS u
MIEPCIICKTUBBI TPAMCHCHHS.
4. 3aKOHOMEpPHOCTH H3Me-
HEHUSI CTPYKTYpbl M KOM-
JIeKca ¢buzuko-
MEXaHUYECKHX CBOMCTB Me-
TAJJIOB W CIUIaBOB B TIPO-
neccax JeGpopMaIMOHHOTO
HAaHOCTPYKTYPHPOBAHHUSI.

5. TpeboBanus,
MpeIbsBIsIEMbIC K
nporeccam
neOopMaITMOHHOTO
HAaHOCTPYKTYPHPOBAHUS U
npaBwia  (GopMHpOBaHUS
CyOMHKPOKPHUCTALTHYECKON
u HAHOCTPYKTYPBI
00BEMHBIX MaTepUajioB B
poreccax 00paboTKH

nux

IlepeyeHs BONMPOCOB /UIsA MOATOTOBKU K 3aye-
TYy:

1. Hanorexnomorun u Hanomatepuaibl. O0-
e cBeaeHus. OCHOBBI KiacCU(UKAIMU U TUIIBI
CTPYKTYp HAaHOMAaTEpPHAJIOB.

2. Oco0eHHOCTH CBONCTB OOBEMHBIX HAHO-
MaTtepuaioB. Pu3nUecKue MPUYHUHBI CTICIH-(PHKU
CBOIICTB HAHOMATEPHUAJIOB.

3. Orpannuenuss u o00JacTU MPUMEHEHUS
00BEMHBIX HAHOMATEPUAJIOB.

4, OcHOBHBIE TTOAXOABI M1 METOBI TIOTYUCHUSI
00BEMHBIX HAHOMATEPUAJIOB.

S. [Ipouecchl WMHTEHCHMBHOM  IJIACTUYECKOM
nedopmaruu. CymHOCTh, 0COOEHHOCTH, TpeboBa-
HUS ¥ OCHOBHBIE IIpaBHJIa 0OpabOTKHU.

6. OcobenHoctu HaIpsKEHHO-
ne(OPMHPOBAHHOTO COCTOSIHUSI MaTepuaa B Mpo-
1[ecce MHTEHCUBHOM MIaCTHYeCKOH aedopmarium.
7. Knaccudukanusi CoBpeMeHHBIX MPOIIECCOB
nehOopMaIlMOHHOTO HAHOCTPYKTYPUPO-BaHUS 00b-
E€MHBIX MaTepPHAJIOB.

8. JluckpetHple crocoObl ne(opMamOHHOTO
HAaHOCTPYKTYPHUPOBAHUSI. CriocoOsl ne-
(bOpMaIMOHHOTO HAHOCTPYKTYPUPOBAHHSI 3ar0TO-
BOK KpydYEHUEM.

9. JuckpetHpie crocoObl 1ehopMalnOHHOTO
HAaHOCTPYKTYPUPOBAaHUS. TpaaWIMOHHBIA M MO-
JNEPHU3UPOBAHHBIE CXEMBl TIpoIlecca paBHOKA-
HAJIHOTO YTJIOBOTO MIPECCOBAHUS 3aTOTO-BOK.

10. JluckpeTHble crocoObl aedopMaIioHHO-
ro  HaHoCTpykrypupoBaHus. CmocoObr  Je-
(GhOpMaIMOHHOTO HAHOCTPYKTYPUPOBAHUSI 3ar0TO-
BOK B IIPOLIECCE MPOKATKU

11. JuckpetHpie crocoObl e(opMamOHHOTO
HAHOCTPYKTYPHUPOBAHUSI. CriocoOsl ne-
(hOpPMaIMOHHOTO HAHOCTPYKTYPUPOBAHHMSI 3aTr0TO-
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yabTaThl 00yYeHHUS

O1eHOYHEIE cpe€acTBa

JTABJICHUEM.
6. Teoperuueckrne OCHOBBI
mporeccoB  aedopmanuoH-
HOTO HAHOCTPYKTYPHPOBa-
HUSL.

7. DKOJIOTUYECKHUE ACTICKThI
mporeccoB  aedopmannoH-
HOTO HAHOCTPYKTYPHPOBa-
HUSL.

BOK B IPOLIECCE IKCTPY3UHU HIIH OCAJIKH.
12. HenpepsiBHBIE CIOCOOBI AehOpMAIIMOHHO-
ro HAHOCTPYKTYPHUPOBaHUS OOBEMHBIX MaTepua-
JIOB.

13.  IIpakTHueckoe TpPHUMEHEHHE MPOLECCOB
e OpMaLMOHHOTO HaHOCTPYKTYPUPOBA-HUS:
npoOJaeMbl M TEPCHEKTUBHBIC HAIMPABICHHUS pPa3-
BUTHSL.

14. 3axkoHOMEpPHOCTHM H3MEHEHUS MHUKPOCTPYK-
Typbl U MEXaHHYECKHE CBOWMCTBA YIJIE-POAUCTBIX
KOHCTPYKIIMOHHBIX CTaJied B mporiecce aedopma-
LIUOHHOTO HAaHOCTPYKTYPUPOBA-HHUSL.

15. TepMocTaOUIBHOCTD YIJIEPOAUCTBIX KOH-
CTPYKLMOHHBIX CTaJjiell, MOJy4eHHbIX B IpoLecce
1e(OpMALMOHHOTO HAHOCTPYKTYPUPOBAHUS.

16. IlpumeHeHue HEMpPEPBHIBHBIX CIIOCOOOB Jie-
(GbopMaLMOHHOIO HAHOCTPYKTYPUPOBAHUS [UIs I10-
Jy4E€HHsI KOHCTPYKIIMOHHON CTaJbHOM IPOBOJIOKHU
C 33/IaHHBIMU CTPYKTYPOU U CBOWCTBaMH.

17. JlocTOMHCTBA HEMPEPHIBHBIX METOAOB Aedop-
MaIMOHHOI'0 HAHOCTPYKTYPUPOBAHMUSL.

18. Cymuocts mnpouecca PKVY-«konpopm»
[IPECCOBaHUS.

19. CxoacTtBO M pa3nuuue MPOLECCOB KPYyUEHHUS
0] BBICOKHM JIaBJIEHUEM C OTKPBITBIMU OoiKamu
U Kpy4yeHUs B 00iiKax ¢ MOJIOCTHIO.

20. Henocratkn JUCKPETHBIX METOJI0B
Jne(hOpMallMOHHOIO HAHOCTPYKTYPHUPOBAHMS.

21. Cytb PaBHOKAHAJILHOTO YIII0BOTO
npeccoanus (PKVYII).

22. MoepHU3UPOBAaHHBIE CXEMBI TPAJAUIIMOHHOTO
npouecca PKVII.

23. Pacuet mpuparienus cTeneHu AeQopMmaliii B
MpoIIeCCeé MHOTOKPATHOM 0O0pabOTKH 3aroTOBOK
cnocobom PKVII.

24. CyniHOCTh Mpo1ecca BCECTOPOHHEN KOBKH.

25. CymHocTb npoiiecca LHUKJINYECKOU
neopMannu «ocaaKa — IKCTPY3HS - OCAIKAN.

26. CymHocTb crioco0a BUHTOBON 3KCTPY3HHU.

27. Cymaocth «Conshearingy mporiecc.

28.  CymiecTBylolue CXeMbl  MHTEHCHUBHOMN
IIJIACTUYECKOM nepopmanuu JUTSt
e OopMaLMOHHOTO HAHOCTPYKTYPHPOBAHUS

JMCTOBOTO MPOKATa.

29. DKoMOruYecKre acreKThl METOJI0B JedopMa-
IIHOHHOTO HAaHOCTPYKTYPHPOBAHHUS.

30. OGecrnieueHne OXpaHbl OKPYXKAIOLIEH Cpelbl U
3JI0POBBSI YEJIOBEKA MPH pa3padOTKe HOBBIX METO-
JIOB JIe(pOpPMaIIMOHHOT0 HAHOCTPYKTYPUPOBAHUSI.
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CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OueHouHblE CpeCcTBa
pe3yabTaThl 00yYeHHUS
KOMIIETECHINH
Ymets 1. IlpuoGperats 3Hanus B |lIpaktudeckas pabora Ne 1. XapakTtepHble 0OCO-

obnactu MIPOLIECCOB
neOopMAITMOHHOTO
HAHOCTPYKTYPHUPOBAHUS
00BEMHBIX MaTEPUATIOB.
2.KoppekTHO BbIpakaTb H
apryMeHTHPOBAHHO
00OCHOBBIBaTh IOJIOKEHHUS
MPeIMETHOM obnactu
3HaHUA TPUMEHHUTEIBHO K
00JIaCTH HAHOWHIYCTPHH.

3. OOBACHATH CYIIHOCTh H
0COOEHHOCTH
MPUHIMITHATIBHBIX
MIPOLIECCOB
nehopMaImoOHHOTO
HAaHOCTPYKTYPHUPOBAHUS
00BEMHBIX MAaTEPUAIIOB.

4. TlporHo3upoBaTh T€o-
METPHUYECKHE TIapaMeTphl U
KOMIUIEKC JKCIUTyaTaluoH-
HBIX XapaKTePUCTHK KO-
HEYHOW MPOJIYKIMU Ha OC-
HOBE 3HAHUN TEOpeTHYE-
CKHX OCHOB ITPOILIECCOB 00-
paboTKH, a TakKe 3aKOHO-
MEpPHOCTEN U3MEHEHUS
CTPYKTYphl W KOMILIEKCA
(bU3HKO-MEeXaHUUECKUX
CBOMCTB METAJJIOB M CILIA-
BOB B Tpolieccax aedopma-
[IUOHHOTO HAHOCTPYKTYpPH-
pOBaHM.

5. IlpuMeHATh Ha IIpaKTHUKE
3HAHUSA O COBPEMEHHBIX Me-
TOJIaX WHTEHCHUBHON ILIa-
CTHUYECKON aedopmanuu u
3aKOHOMEPHOCTSX HW3MEHE-
HUSL CTPYKTYpPBl U CBOWCTB
MaTepuajoB B Ipoleccax
nepOpMAIMOHHOTO  HAHO-
CTPYKTYpPHUPOBAHHUS pu
MPOEKTUPOBAHUH TEXHOJIO-
THYECKUX TPOIECCOB TMONY-
YeHHs] METaJUIOM3ICNUN C
TpeOyeMbIM ypOBHEM (Hu-
3HKO-MEXaHHUECKUX
CBOMCTB.

6. IlpoBoauTh aHaNM3 BIIU-

CXEM

OCHHOCTH METOJIOB J1e(hOpPMAITMOHHOTO HAHO-
CTPYKTYPUPOBaHUS

[Tpaktuyeckas padora Ne 2. OcoOEHHOCTH TPOEK-
THPOBAHUS JTUCKPETHBIX METOJIOB JedhopMarroH-
HOI'0 HAHOCTPYKTYPHUPOBAHUS.

[TpakTuaeckast padota Ne 3. OCOOCHHOCTH MPOCK-
THUPOBAHUS HEMPEPHIBHBIX METOJ0B Jedopmariu-
OHHOI'0 HAHOCTPYKTYPHUPOBAHUS IIPOBOJIOKH.

[TpakTuyeckas padota Ne 4. OcoOeHHOCTH MUKPO-
CTPYKTYPbl U MEXaHHYECKHUX CBOMCTB, (hopmupy-
IOLIMXCSl B IPOLIECCe PaBHOKAHAIBHOTO YIJIOBOTO
MIPECCOBAHUS YIIIEPOJUCTBIX KOHCTPYKIIHOHHBIX
CTaJICH.

[Tpaktryeckas pabora Ne 5. OcoGeHHOCTH HPOSIB-
JICHUSI TEPMOCTAOUIBHOCTU YTJIEPOJUCTBIX KOH-
CTPYKLHOHHBIX cTajge ¢ YM3 cTpykTypoii,
c(OPMHPOBAHHOM B IpPOLECCE PABHOKAHAIBHOIO
YIJIOBOT'O IIPECCOBAHUS.

[Tpaktuueckass pabora Ne 6. IIpobrmemsl paspa-
OOTKH U TIPUMEHEHUS METOJI0B Ae(hOpPMAITHOHHOTO
HaHOCTPYKTYPUPOBAHHUS U HMX BIMSHUE HA OKpY-
KAIOIIYIO Cpeny.
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CrpyKTypHBII

[Inanupyemsle
AJIIEMEHT O1eHOYHBIC CPEICTBA
pe3ysbTaThl 00yUCHHUSI
KOMIIETECHINH
SIHUSI TIPOLIECCOB nedopma-
IIUOHHOTO HaHOCTPYKTYpH-
pOBaHUS HAa OKPYKAIOIIYIO
cpeny.
Bnanets 1. IlpodeccnonanbHBIM I[IpuMepHbIH NepedyeHb 3aJaHMIl A8 TNOATO-

SI3BIKOM IIPEIMETHOM
00J1acTH 3HAHUSL.

2. Crocobamu
JIEMOHCTpAINH YMCHHUS
aHAJIM3UPOBATh  CUTYALHIO
npu U3YYCHUU u
IIPOCKTHPOBAHHH
TEXHOJIOTMYECKHUX
IIPOLIECCOB
nehopMaImoOHHOTO

HaHOCTPYKTYPUPOBAHUS
00BEMHBIX MAaTEPUAIIOB.

3. Cnoco0aMu OlLIEHUBAHUSA
3HAYUMOCTH M IpaKTHYe-
CKOM MPUTOJHOCTH IOJIY-
YEHHBIX PE3YJIbTaTOB.

4. IIpaxkTueckumu
HaBbIKAMHU  HCIOJIb30BaHUS
COBPEMEHHBIX TOAXOA0B H

METOZOB K  IOJyYCHHIO,
UCCIIEIOBAaHHIO u
o0paboTke
HAHOCTPYKTYPHBIX
MaTepuaioB B  o0ObeMe,
HE00X0AUMOM TSt
JalbHENero oOydyeHus u
npodeccnoHanbHOM
JEeSITeTbHOCTH.

5. HaBblkamMM IIPOEKTHPO-
BaHHS TIporieccoB aedop-
MaIMOHHOTO HaHOCTPYKTY-
pUpOBaHuUs C yuyeToMm obec-
MEYEHHUsT  DKOJIOTMUYECKOMN
0€301MacCHOCTH.

TOBKH K co0eceJOBAHUSIM H YCTHBIM OIIPOCAM.
1. Ananu3 JIeHCTBYIOIIMX CTaHJApTOB Ha TEPMHU-
Hbl U OIpejieNieHHs] B 001aCTH HAaHOTEXHOJIOTUH U
HAaHOMAaTEpHaJIOB.

2. Ilouck cnenuanbHOW HAyYHO-TEXHUYECKOM JIU-
TEpaTypsl, NMAaTEHTHOW HH(OpMaIu, TeMaTH4e-
ckux MHTepHeT-pecypcoB, CleUaTU3UPYIOIINXCS
B 00JIACTH HAHOTEXHOJIOTUH 1 HAHOMATEPHAJIOB.

3. H3yyeHue OCHOBHBIX IIPUHLUIIOB KOHCTPYHPO-
BaHUsl HAaHOTEXHOJOTUH M MX ajanTtauus A pas-
paboTKM MeTOJI0B Ae(hOpMaIIIOHHOIO HAHOCTPYK-
TYpUPOBAHHUS.

4. YcTaHOBJIEHUE MEXAUCLUUIUIMHAPHBIX CBs3eil,
HEOOXOIUMBIX I aHaliu3a U pa3padOTKU METO-
JI0B 71e(pOPMAILIMOHHOT0 HAHOCTPYKTYPUPOBAHUS.
5. Tlouck Hay4yHO-TEXHMYECKOM HHpOpMALUU U
aHaJM3 aIropuT™Ma BBIOOpAa METOJOB JedopMaliu-
OHHOT'O HAHOCTPYKTYPUPOBAHUS AJISl TOTYYECHHUS
u3Jenuil 3a1aHHON (JOPMBI U Pa3MEPOB.

6. Ilouck HaydyHO-TEXHMYECKOM HHpOpMALUU U
aHaJM3 BPEIHBIX M ONAacHBIX (PAKTOPOB METOAOB
neopMaluOHHOTO HPaHOCTPYKTYpHUPOBAHMUSI,
OKa3bIBAIOLIUX BIIMSHUE HA OKPYKAIOIIYIO CPELY
U 3JI0pPOBBE YEIIOBEKA.

Kontpoabnas padora

Tema «AHanu3z cnoco6a 1epopMallmOHHOT0 HaHO-
CTPYKTYPHUPOBaHUSI OOBEMHBIX 3arOTOBOK JUISI MH-
HOBAIIMOHHOTO MPUMEHEHUS B METAJLTYPTUN».
[lenb — BBINOIHUTH aHAJINU3 MPOLECCOB Aedopma-
IIUOHHOTO HAaHOCTPYKTYPHUPOBaHUS OOBEMHBIX 3a-
TOTOBOK M Ha €r0 OCHOBE JIaTh 3aKJIIOUEHHE O IIe-
necooOpa3HOCTH (MM HEBO3MOXKHOCTH) W TIep-
CTIIEKTHBAX MPAKTHYECKOTO MPUMEHEHHUs (IIpH Ka-
KHX YCIIOBHSX) paccMaTpUBaeMOro crocoda B Me-
TaJLTypTUH.

OOme pekoMeHJIAlMu MO BBIOOPY aHaJIU3Upye-
MBIX CIIOCOOOB Je(hOpMallMOHHOTO HAHOCTPYKTY-
pUpOBaHUs 00BEMHBIX 3aTOTOBOK:

1. KommyecTBO aHamm3upyeMbIX Croco0OoB: 3
IITYKH.

C muenpto oOecriedyeHHsT BO3MOXKHOCTH CpaBHU-
TEJIBHOTO aHallM3a HCCIeIyeMble CIIOCOOBI JI0JIK-
Hbl OBITh OOBEIMHEHBI OOIKUM MPU3HAKOM.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yabTaThl 00yYeHHUS

O1eHOYHEIE cpe€acTBa

Hamnpumep:

- 10 Ty 00pabaThIBaEMOro MaTepHalia: ClioCOOBI
00pabOTKH MPOBOJIOKH, MPYTKOB, (PaCOHHBIX MpPO-
¢uei, TUCTOBOrO IMpoKaTa, 3aroTOBOK B (hopme
JIICKOB U T.1I.

- [0 XMMHYECKOMY COCTaBy MaTepuaia: CTalb,
YHUCTBIE METAJIIBL, IIBETHBIC METAJUIBI U T.JI.

- M0 cxeMe OO0palOTKM — IpeccoBaHUE, OCalKa,
HPOTSDKKA, KPYUYEeHUE, IKCTPY3Us, IPOKATKA U T.1.
- MHOW TpHU3HAaK (HampuMmep, crocod o0paboTKu
MOBEPXHOCTH, 00paboTKa ¢ MPUMEHEHHEM 3JICK-
TPUYECKOTO TOKa, BBICOKOTEMIEpaTypHas oOpa-
6oTka, 00paboTka B Bakyyme, TepMonaehopmaliu-
oHHast 00paboTKa H T.1I.)

OOmiast cTpykTypa KOHTPOJBHOM pabOThl (BO3-
MO>KHBII BapUaHT)

1. TuTyNbHBIN JUCT.

2. ConepxaHue.

3. Beenenue (popmynupyercsi CyTh UCCIETyeMOU
po0JIeMbl, 00OCHOBBIBACTCS BHIOOP TEMBI, OIpe-
JENSIFOTCS €€ 3HAYMMOCTDh M aKTyalbHOCTb, YKa3bl-
BAIOTCS LIEJb U 3a7a4 paboThI).

4. OcHOBHas 4acThb.

4.1. CymHocTh, Ha3HaUE€HUE WU NPUHLUIHUAIbHAS
cXeMa peasln3allui UCCIIeAyeMBbIX Crloco0oB oOpa-
OOTKH.

4.2. OCHOBHBIE TapaMETPhl U PEKUMBI 00PaOOTKH.
4.3. Ucnonb3zyemoe 000pyioBaHNEe (TEXHOJIOTUYE-
CKO€ HJIM JTa0OpaTOPHOE).

4.4. DppexTUBHOCTh MPUMEHEHUS HCCIETYyEMbIX
croco6oB 00paboTKU (IKCIEpPUMEHTAIIbHBIE JaH-
HbIE WJIM TEOPETUYECKHE OILEHKH, CBHIETEIb-
CTBYIOIIHE O BIUSHUM 00paOOTKU Ha CTPYKTYpY U
(U3UKO-MEXaHNYECKHE CBOMCTBA MaTepuaa)

4.6. AHanu3 BO3MOXXKHOCTU M 11e51eCO00Pa3HOCTH
WHHOBAIIMOHHOTO TMPUMEHEHHs crocoba aedop-
MaIMOHHOTO HAaHOCTPYKTYPUPOBAHHUS OOBEMHBIX
3arOTOBOK B METAJTYpPruu (CpaBHHUTEIBHBIN aHa-
13 3PHEKTUBHOCTH, MPOU3BOAUTEIBHOCTH, PEH-
TaOEITHHOCTH TPOIIECCOB, JOCTOMHCTB M TEXHOJIO-
TMYECKMX OrpaHMYEHUM W MyTed HuX ycTpaHe-
HUS.....)

5. 3akiodyeHue (3aKiIoueHne o 11eJIeco00pa3HoCTH
(M HEBO3MOXXHOCTH) M TEPCHEKTHBAX IPAKTH-
YEeCKOro NMPUMEHEHUs (IpU KaKuX YCIOBHUSX) CIIO-
coba B METAJLTyprun).

6. CIIMCOK UCIOJIb3YEMBIX HICTOYHHUKOB.
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7 OueHoYHbIe CpeCTBA JJIM MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

C 1enplo onpeieseHns: CTENCHN JTOCTUKECHHUS 3aIJITAHUPOBAHHBIX PE3YJIbTATOB aTTECTALIUS
no jucruruiiHe «OCHOBBI Ie(OPMAIIMOHHOTO HAHOCTPYKTYPHUPOBAHUS TPOBOJUTCS B (opMe
3ayera.

Jist oTy4eHus 3a4eTa 1Mo JTUCIHILIMHE 00yYaroIIUiCs TOJDKEH 3allUTUTh MPAKTHIYECKUE
paboThI, mpencTaBUTh pedepaT B (hopMe YCTHOTO JOKIAAa, 001aaTh 3HAHUSMHU 110 BCEM BOIIPO-
caM K 3auery.

Kpurepun oneHku (B COOTBETCTBHH ¢ (POPMHUPYEMBIMU KOMIETCHIIUSIMH U TIAHHPYEMBIMU
pe3ynbTaTaMu OOYyYCHHS):

- OLIEHKA «3a4TEHO» CTABHUTCS B CIIy4ae OBJIAJCHHS CTYACHTOM BCEro o0beMa yd4eOHOro
Marepualia, akTHBHON pa0OThI HA 3aHSTHUSX, BBITIOJHEHUS W YCIICIIHOM CIayd BCEX IMpaKTHYe-
CKHX padoT;

- OIICHKA «HE3a4TEHO» CTABUTCS B CIIydae HEBBIIIOHEHUS CTYACHTOM MPAKTHYECKUX padoT,
a TaKk)Ke TPU HU3KOM yPOBHE 3HAHHIA IO BOIIPOCAM K 3a4eTy.

8 YueOHo-MeToqu4UecKoe 1 MH(POPMAIMOHHOE 00eciedeH e T CITHTLTHHBI

a) OcHOBHas JHUTEpaTYpa

1. Texnomorusi MpOU3BOACTBA U KOHTPOJIb KAaueCTBa HAHOMATEPHAJIOB M HAHOCTPYKTYP :
yue6. mocobue / B.U. Kanyctun, A.C. CuroB. — Mocksa : UHOPA-M, 2019. — 244 c.—
(Briciee oOpasoBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook _5c¢359a09b32044.60767097. - Tekct : SIEKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/document?id=339390 (mara o6pamenus: 25.09.2020)

2. HanorexHuosorus B MamuHocTpoeHuu : yaeOHuk / [.M. BonkoB. — Mocksa : UTHOPA -
M, 2019. — 307 c¢ —  (Boeicmiee oOpa3oBanue:  Marucrparypa). —
www.dx.doi.org/10.12737/textbook_5cee6a340faa65.16403052. - Tekct : anekrpoHHsbIid. - URL:
https://new.znanium.com/catalog/document?id=344076 (mara obpamenus: 25.09.2020)

3. Mronmpauna, 3. B. [ToBepXHOCTHBIE SBICHUS U AUCIIEPCHBIE CUCTEMBI | yaeOHOE 1ocooue
/9. B. [[IOHLL[HHa C. II. KnoukoBckwuii ; MI'TVY. - 2-e u3a. - Marauroropck : MI'TY, 2014. - 86
c. Ui, Tadm., rpad. - URL:
https://magtu. mformsvstema ru/uploader/flIeUpIoad°name 16.pdf&show=dcatalogues/1/112068
6/16.pdf&view=true (mara oopamienus: 25.09.2020). - MakpooObekT. - TeKCT : 3MeKTPOHHBIM. -
ISBN 978-5-9967-0539-9. - UmeeTcs mevaTHBIM aHAJIOT.

0) JlononHuTeabHAS IUTEPATYPA

1. ®u3ukoxumMHs KepaMUYECKHX, KOMIIO3UIIMOHHBIX U HAaHOMAaTepHajoB: YueGHOe Moco-
oue / Huxudoposa 2.M., Epomacos P.I'., llumanckuit A.®. - Kpacuosip.:CDY, 2016. - 156 c.:
ISBN 978-5-7638-3577-9 - Teker : DJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/document?id=320945 (nara obparmienus: 25.09.2020)

2. Tapactok, E. B. 30mb-Tenb TEXHOIOTHS MOTyYEHHs CTEKIIOKEPAMHUYECKIX U THOPHTHBIX
nokpeiTuit : MoHorpadus / E. B. Tapaciok, O. A. Illunosa, C. B. Xamkosckuii ; MI'TY, [kad.
XTTIuYII]. - [2-e u3n., moarot. mo med. u3a. 2009 r.]. - Marauroropck, 2016. - 1 37€KTpOH. ONT.
JIICK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133
064/2826.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObekT. - TekcT : IMeKTPOH-
HBIH. - CBefieHusI TOCTYHBI Takke Ha CD-ROM.

3. I'ankun, B.W. IlepcnekTHBBI MPOU3BOJCTBA U UCIOIB30BAHUS METAJUIMYECKUX HAaHOJIA-
MUHATOB, MTOJIy4aeMbIX ropsiuei nmpokatkoit [Dnexktponnslil pecypc] / B.W. Nankun, I1.C. EBceen
// CoBpeMeHHbIE TEXHOJIOTUU 00pabOTKM METAIOB U cjiaBoB: COOPHHUK HAayYHO-TEXHUYECKUX
crateii. - Mocksa : MATHU: UH®PA-M, 2015. - ¢. 184-192. - ISBN 978-5-16-010767-7. - Texct
: anektponnsbnid. - URL: https://new.znanium.com/catalog/document?id=38085 (mara oOparie-
aust: 25.09.2020)

4. Cencopuka. CoBpeMEHHBIE TEXHOJIOTUU MUKPO- U HAHOZJICKTPOHUKH: YUeOHOe 1mocodue
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https://new.znanium.com/catalog/document?id=339390
https://new.znanium.com/catalog/document?id=344076
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://new.znanium.com/catalog/document?id=320945
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://new.znanium.com/catalog/document?id=38085

/ T.H. Tlarpymesa - Mocksa : HUL MH®PA-M; Kpacnosipck: Cubupckuii dpenep. yu-t, 2014. -
260 c.: 60x90 1/16. - (Beicuiee obpa3oBanue: bakanaspuart). (1m) ISBN 978-5-16-006376-8 -
Tekcr : anexTponnsiii. - URL: https://new.znanium.com/catalog/document?id=79970 (mara 06-
pamenus: 25.09.2020)

5. [loakomaes, O. U. BeipanuBanue MOHOKPHCTAIOB TE€PMaHUsI C HU3KUM COJICpPIKaHHEM
JUCIIOKAIUI U puMecer [ DaekTporHblid pecype] : moHorpadus / O. . [Toakonaes, A. @. 11Iu-
MaHckui. - Kpacnosipck: Cu6. denep. yu-1, 2013. - 104 c. - ISBN 978-5-7638-2822-1. - Tekcr :
anektpoHHbi. - URL: https://new.znanium.com/catalog/document?id=205259 (mata oOpaiiie-
aust: 25.09.2020)

6. Hanokpucrasmibl, 3akanennbie u3 paciwiaBa / A.M. I'nezep, U.E. ITepmsikosa. - Mocksa :
OU3SMATIIAT, 2012. - 360 c.: 60x90 1/16. (nmeperer) ISBN 978-5-9221-1373-1, 100 k3. -
Tekcer : anexTponnsiid. - URL: https://new.znanium.com/catalog/document?id=229297 (nara 06-
pamenus: 25.09.2020)

7. Cepree, A. I'. Hanomerpomorus : monorpadus / A. I'. CepreeB. — Mocksa : Jloroc,
2011. — 416 c¢. - [ISBN 978-5-98704-494-0 - Tekcr : omektpoHnbii. - URL:
https://new.znanium.com/catalog/document?id=165010 (mara oopamenus: 25.09.2020)

8. bapriouH, A. A. ®U3nUKO-XMMHSI HAHOYACTHUI], HAHOMATEPUAIOB U HAHOCTPYKTYp [DIekK-
TPOHHBIHA pecypc] : Yueb. mocobue / A. A. bapeioun, B. A. baxtuna, B. . Tomunun, H. I1. To-
munHa. - KpacHosipck : COVY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - TekcT : 3J1eKTpOH-
ueiii. - URL: https://new.znanium.com/catalog/document?id=100685 (mara oOpamieHus:
25.09.2020)

IMepuoanveckue u3aHus

Bonpocel matepuanoBenenus http://www.crism-prometey.ru/science/editions/

Bce marepuaibl. DHIMKIIONEMYECKUI cripaBoYHMK hitp://www.nait.ru/journals/index.php

Jebopmanus u paspyiieHne Matepuanos http://www.nait.ru/journals/index.php

Marepuanosenenne http://www.nait.ru/journals/index.php

Texnonorus meramos  http://www.nait.ru/journals/index.php

WHTeHCcuUKAIMS TEXHOJIOTHYECKAX MPOIECCOB: MAaTepPHaNbl, TEXHOJIOTHH, 000pYyIOBaHUE

http://www.nait.ru/journals/index.php

3aBojckas gabopatopust. Juarnoctuka matepuanos  https://www.zldm.ru/jour

8. 3aroToBUTEILHEIE IMPON3BOACTBA B MalIMHOCTPOCHUU
https://www.mashin.ru/eshop/journals/zagotovitel_nye proizvodstva v_mashinostroenii/

9. UzBectus BeIcHIMX y4eOHBIX 3aBeneHHMid. [lopomrkoBas meramryprus u (yHKIHOHAJIHHBIE
nokpeitust  https://powder.misis.ru/jour

10. U3Bectust BeicIMX yueOHBIX 3aBeieHmid. UepHas metaiutyprus — https://fermet.misis.ru/jour

11. Komno3uTsl 1 HAaHOCTPYKTYphl  http://www.issp.ac.ru/journal/composites/russian.html

12. KoncTpykiuu u3 KOMITO3UITHOHHBIX MaTepHaioB http://wWww.i-
vimi.ru/editions/detail.php?SECTION_ID=154

13. MeTtannoBeieHue U TepMUIeckas 00paboTka MetautoB  http://mitom.folium.ru/

14. Meramrter  http://www.imet.ac.ru/metally/

15. MexaHmKa KOMITIO3UIIMOHHBIX MaTEpPUAIIOB U KOHCTpYKImi  http://mkmk.ras.ru/

16. Hano- u MukpocucteMHas Texauka  http://www.microsystems.ru/

17. Hanounnyctpus  http://www.nanoindustry.su/

ok wdE

~

18. Hanorexuomoruu B CTPOUTEIILCTBE: HAaYYHBIN UHTEPHET-KypHAaI
http://nanobuild.ru/ru RU/
19. Karamnor J)KypHaJIOB o HaHOTEXHOJIOTUAM

https://elementy.ru/catalog/t11/Nanotekhnologii/gl/nauchnye zhurnaly
20. IMepcniekTuBHBIE MaTepuanbl  https://www.j-pm.ru/
21. Poccuiickue HanotexHonoruu. https://nanorf.elpub.ru/jour
22. Crans  http://www.imet.ru/STAL/
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http://mitom.folium.ru/
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https://elementy.ru/catalog/t11/Nanotekhnologii/g1/nauchnye_zhurnaly
https://www.j-pm.ru/
https://nanorf.elpub.ru/jour
http://www.imet.ru/STAL/

23. YepHas meTtayutyprus. bromiereHb HayYHO-TEXHUYECKONM M SKOHOMHUYECKOW WH(MOpMAaIuu
https://chermetinfo.elpub.ru/jour
24. Yepnsie meTaiutel  https://www.rudmet.ru/catalog/journals/5/

B) MeToanueckue ykazaHus:

1. Uykun, M. B. JlepopmanimoHHOE HAHOCTPYKTYPUPOBAHUE MTPOBOJIOKH : y4eOHOE
nocobue / M. B. Uykun, M. A. Ilonskoga, /. I'. EmaneeBa ; MI'TY. - Maraurtoropck, 2012. - 57
c : HIL. CXEMBI, TalII. - URL.:

https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/11041
56/603.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBEKT. - TEKCT : JJIEKTPOHHBIH.
- ImeeTcs nevaTHbIi aHAJIOT.

2. Mexanu3Mbl (OPMHUPOBAHUST MEJIKOJIUCIIEPCHON CTPYKTYphl B miporeccax OMJI: Me-
Ton. yka3. / XaputoHoB B.A., fImameBa E.FO. — Marauroropck: u3a-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2011. — 36 c.

3. MozenupoBaHue MpoLEeCCOB MHTEHCUBHOM TUIACTUYECKON AeopMalii ¢ UCIOIb30Ba-
HueM nporpammuoro kommiekca DEFORM 3D (Metoanueckue yka3zaHHus K MPaKTHYECKUM 3a-
HaTusM 1o aucuumiuHe «Teopus OM/I» ans crynentoB cnenuansHocta 150106) / M.B. Uy-
kuH, MLI1. BapsimankoB, M.A. [Tomsikoa / Marautoropek: I'OY BITO «MI'TVY», 2010. - 20 c.

4. MopenupoBaHue MpoIecca PaBHOKAHAIBHOW YIJIOBOM MPOTSXKKH C HCIIOJIB30BAHUEM
nporpammuoro kommuiekca DEFORM 3D (Mertonudeckue yka3zaHus K 1a00paTopHOi paboTe 1mo
mucruminaam «KHUP» u «Metoasl uccnenoBanus mporeccoB 1 00bektoB OM /Iy nis crynes-
ToB cnenuaibHocTerd 150106, 150108 u manpasnenus 150100) / M.B. Uykun, M.I1. bapbimxu-
koB, M. A. ITomsikoa // Marautoropck: 'OY BITO «MI'TY», 2010. - 18 c.

S. Mexanu3mbl GOpPMHUPOBAHUSI METKOAUCTIEPCHON CTPYKTYphI B mporieccax OMJI:
Meron. yka3. / XapuronoB B.A., fImamesa E.}O. — Marautoropck: nu3a-so MarauToropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2011. — 36 c.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:

Haumenosanue 110 Ne norosopa Cpox neicTBUS TUTIEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBo06o1HO beccpouno
pacnpoCcTpaHsiIeMoe
7Zip CBOOOJTHO pacmpocTpaHsemMoe | 0eccpouHO
1. HanmonanbHas nHpOpMaIMOHHO-aHATTUTHYECKas cucTtemMa —Poccuiickuil HHIeKC Hay4-

Horo nutupoBanus (PMHLI). — URL: https://elibrary.ru/project risc.asp.
2.  Ilowmckosas cuctema Axkagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. I/IH(I)OpMaLII/IOHHaSI CHUCTCMA — EI[I/IHOG OKHO IlOCTyl'Ia K I/IH(I)OpMaI_II/IOHHLIM pecypcaM. —
URL: http://window.edu.ru/.
4. denepanbHOE rocynapcTBEHHOE 010 KeTHOE yupexaeHue «DenepanbHblii HHCTUTYT

MPOMBIIIICHHON cOOCTBEHHOCTHY. — Peskum poctyma: http://wwwl.fips.ru/.

5. HanorexHosoruu u HaHomatepuanbl. DenepanbHbli HHTEPHET-MOPTAI. YUYaCTHUKU
HHC. URL:http://www.portalnano.ru/read/ilnfrastructure/russia/nns
6. Caiit o HanorexHooruax #1 B Poccum  www.NanoNewsNet.ru
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https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true
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o N

Caiit «llonynsipHble HAHOTEXHOJIOTUK» WWW.POPNano.ru
Hanorexnonoruu. Hanorexnonoruueckoe cooduiectso — Hanomerp Www.nanometer.ru

9. Poccuiickuil 5MeKTPOHHBIM HAHOXKYpHAN (HAHOTEXHOJOTMM W HUX TMPUMEHEHHE)

www.nanorf.ru

10.  Caiit Poccuiickoii kopriopaiu HaHOTeXHOIOrui «PocHano» WWW.rusnano.com
11. Caiitr «HanotexHomoruu U HaHOMarepuaibl B Poccun: odunnanpHblii callT morpedure-
Jieil HAaHOTOBAPOB M HAHOYCIIYT» WWW.Nhanoware.ru

12. ®epepanbHbIi
WWW. portal nano.ru

WHTEPHET-TIOpTa

"HanotexHosorun u HaHOMaTepHuaJbl"

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUUIINHBI
MaTepI/IaJIBHO-TGXHI/I'-IGCKOG 06CCHC‘-ICHI/IC JOUCLUIIJIIMHBI BKJIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallieHue ayuTopun

YueOHast ayauTopus Ais
MPOBEJICHUS 3aHATHM JIEK-
LIUOHHOTO THIIA

Texnuueckue cpeacTBa oOyueHUs, CiyKallue AJs IMpescTaBlie-
HUS y4eOHOH WH(popManuu OOJNBIIOW ayAUTOPHUH: MYIbTHME-
JUIHBIE CpeliCTBa XpaHEHUs, Iepelaul U Mpe/ICTaBIeHUs yueo-
Hoii nHpopmanuu. Criennain3upoBaHHasi MeOelb

YueOHast ayauTopus Ais
MPOBEJICHUS TIPAKTHYECKUX
3aHATUU

Texnuueckue cpeacTBa oOyueHUs, CIyKallue AJs IMpeJcTaBlie-
HUS y4eOHOH WH(popManuu OOJNBIIOW ayAUTOPHUH: MYIbTHME-
JUIMHBIE CpellCTBA XpaHEHUs, Iepelaul U Mpe/ICTaBIeHUs yueo-
Hoii nHpopmanuu. Ciennain3upoBaHHas MeOelb

YueOHast ayauTopus Ais
TPYIIOBBIX W WHJWBHIY-
aJIbHBIX KOHCYJIbTAllUM, Te-
KYILLIETO KOHTPOJS WU MpO-
MEKYTOYHOMN aTTECTallNU

Komnerotepras texuuka ¢ makerom MS Office, ¢ moakmouenu-
eM K cetd «MIHTEpHET» U C JOCTYIIOM B 3JEKTPOHHYIO HH(OpMa-
[IMOHHO-00pa30BaTeIbHy0 cpelay yHuBepcureTa. Crieruann3u-
poBaHHas MeOeb

ITomemenue mig camMoCTO-
ATeIHHOU PabOTHI

KomnbrotepHast Texuuka ¢ maketom MS Office, ¢ moakmoueHn-
eM k cetu «/IHTEepHET» U ¢ TOCTYIIOM B AJIEKTPOHHYIO MHpOpMa-
[IUOHHO-00pa30BaTeIbHYI0 cpefly yHuBepcuteTa. Crnenuainsu-
poBaHHast MeOelb
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