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Pabouast mporpaMma coctassieHa Ha ocHope @I'OC BO mno HampaBieHHIO MOATOTOBKH
22.03.02 MeTamnyprus, YTBEpKISHHOTO MpHKazoM MHHHCTepcTBa oOpa30BaHHS H HAYKH
Poccuiickoit Qenepannn ot 6 gexabps 2015 r. No 1427,

PaGouast mporpamMma paceMoTpena H o1o0peHa Ha 3ace/laHiH Kadeaphl METALUIYPIHH H
cragmapTizaime huaraza OIEOY BO «MI'TY» 8 r.bemopenke

« 24 » 10 2018 r., nporokor Ne 2

3ag. kadeapoi (o———"""/C.MTonopusuns/

PaBouas nmporpamma oj1obpena metoauudeckoi komuccuei dummana GI'EOY BO
«MI'TV» B r.Benopenke

« 31 » 10 2018 1., mpotokon Ne 1 .

IIpencenatens 5 ! J1.P. Xam3una /

Pabouas mporpaMMa coCTaBJIeHA: CT. MIPeNoaBaTellb

Perensenr:
Bapenyronmii kaeapoii MuC, k.1.10. / Q,'-::’“_’/::'_—Ji /C.M.T ooBHIHHE/
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JIuer perverpanuy HiMeHeHHI H TOIO THEHMI

Ne Pazpen PITJT Kpartkoe Jara, TTopmuck 3aB.
o (MozyJist) co/iepKaHNe H3IMEHeHHS Ne Kadegpoii
/HoTI0IHEeHH S MPOTOKOJIA
3ace/laHusL
Kadeapsl

1 | 8 Yuebro- AKTyamazanus yueGHo- 3.09.2019 @’—“-:‘;_"
METO/IHIECKOE H METOIHYECKOTO H Nel 22 e
HHPOpPMAITHOHHOE | HH(OPMAITHOHHOTO
obecredeHne obecneyeHUs
JTACITHILTHHBI JIHCITHTLTHHEI
(Motyzst)

2 | 8 YuebGuo- AKTyamuzanus yueGHo- 3.09.2020 6-4,:7
METOIHYECKOE H METOAHYECKOr0 H Nel L i
HHPOPMAHOHHOE | HHPOPMAITHOHHOTO
obecneucHue obecneueHus
JHCIHILTHHBI JIACIIHILTHHBI

(mojyns)




1 Ienu ocgoeHuss OucyunauHbl
Lenbto ocBoeHUst AUCLMTUIMHBI « OCHOBBI IehOpMal[MOHHOTO HAHOCTPYKTYPHUPOBaHUSI»

SABJIAETCA:

-pa3BUTHE y CTY/IEHTOB JIMYHOCTHBIX KayeCTB, a TakKe (pOpMUpOBaHue MPOQeCcCrOHaTbHbIX
KOMIIeTEeHIIUH B COOTBeTCTBUHM C TpeboBanussMu OT'OC BO mo HarpaB/ieHHIO MMOATOTOBKH
22.03.01 MarepuasnoBeieHMe U TEXHOJIOTUA MaTepHasoB.
2 Mecmo ducyunauHbl 8 cmpykmype obpazoeamenbHOL NpO2PAMMbl
nodzomosku bakanaspa
IucuurnivHa «OCHOBBI e(pOpMaLiMOHHOTO0 HAHOCTPYKTYPUPOBaHUS» BXOJUT B BADUAaTUBHYIO
yacTh 6;710ka 1 obpa3oBaTesibHOM MTPOrpaMMBI.
[nist u3yueHust AUCLUTIIMHBI He0OX0AMMBI 3HaHUS (YMeHWsI, B/iafieHst), ChOpMHUPOBaHHBIE B
pe3yJibTaTe U3yuyeHUsl C/IeAYIOLUX JUCLUIIVH:
-BBe/leHHe B MaTepuaoBe/|eHUe;
- BBe/IeHVe B HarpaBJIeHUE;
-o011iee MaTepraoBe/ieHUe U TeXHOJIOTUU MaTepHaJoB;
- MexXaHWKa MaTepuasioB ¥ OCHOBbI KOHCTPYUPOBaHHUSI;
-IPOYHOCTb U TJIACTUYHOCTh HAHOMAaTeprasoB.
3HaHus (yMeHwusl, BjlajieHus ), TIOJTyYeHHbIe TIPY U3yueHU! JaHHOW AUCLUTUIMHBI OyAyT
HeoOXOZMMBI UM TIPH JJa/IbHEeNIIeM U3yUeHUH CIeIyFOLUX JUCLIATIIHH:
- KOMITbIOTEPHOE MO/Ie/TMPOBaHue MPOLIeCCOB HAHOTEXHOIOTUi;
- MIJIaHMPOBaHUe KCIIepUMeHTa;
- MeTO/Ibl ONTTUMU3aL1H;
- OpraHM3aLus U yrpaBjieHue [IPOM3BO/ICTBOM;
- TIpoLjecchl ¥ 000py/JoBaHKe [i71s T0/TyueHUss HaHOMaTepHasioB;
-u3nuecKre CBOICTBa HAHOMATepUasoB;
a TaKkXKe IpHU JlanbHel1Iei MOAr0TOBKe K TOCY/JapCTBEHHOM UTOTOBOM arTecTaljuu (ro-

CyZlapCTBEHHBIM 5K3ameH U 3aiuTta BKP).
3 KomnemeHyuu

obyuaroujezocs,

¢dopmupyembie 8

OUCYUNAUHBI U NIAHUpyeMble pe3yibmambl 0byueHust
B pesynbraTe ocBoeHUs AUCLUIUIMHBI «OCHOBBI e)OpMaLiMOHHOTO HAHOCPYKTYPHPOBaHUSI»
oOyyarormuiics Jo/mKeH 00/1a/1aTh CIeAyOIMMHA KOMITeTeHLUSMU:

pe3ynbmame

0CB80€HUsA

CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT . . .
IToporoseiit Cpennuit Bricokuit
KOMITeTEeHLIA
" YPOBEHb YPOBEHb YPOBEHb
[TK-12: cnocoOHOCTBIO OCYIIECTB/IATh BLIOOp MaTepuasioB [y W3JeUH  Pa3InyHOTO

Ha3HaueHMsl C yUeTOM 3KCILTyaTallMOHHbIX TpeOOBaHUM U 0XpaHbl OKpPY Karollled cpefibl

3HaThb

1. TToHSATUIHBIN
amnmapar Teopuu
TIPOL{eCCOB
nedopmMal[MOHHOTO
HaHOCTPYKTYPUPOBaHU
55

2. OCHOBHBIE TTOAX0/bI

1. TToHSTUIHBIM
amnmapaT TeOpUu
TpPOLIeCCOB
nIebopmal[OHHOTO
HaHOCTPYKTYPHUPOBaHU
5,

2. OCHOBHBIE TTOAX0/bI

1. IToHATUIIHBIN arrapaT
TeOpUU MPOLIeCCOB
nehopMaliOHHOT O
HaHOCTPYKTYPUPOBaHUS;
2. OCHOBHBIE TIOAXO0bI K
MOJTyueHH0 00beMHBIX
HaHOMaTepHaJoB U

K TIOJTyYeHUIO K TIOJTyYeHHIO K/1aCCU(UKALIIO
00BbeMHBIX 00beMHBIX OCHOBHBIX METO/IOB
HaHOMAaTepHasoB U HAHOMAaTepHasoB U JedhopMarioHHOT O
K/1accrrKaLuio KJ1accurKaLuo HaHOCTPYKTYPUPOBaHUS;
OCHOBHBIX METO/IOB OCHOBHBIE METO/IbI 3. OCHOBHBIE METO/IBI
AehopMarioHHOTO ZedhopMarLIOHHOT O ZedopMarLIoOHHOT O
HAHOCTPYKTYPUPOBaHHU | HAHOCTPYKTYPUPOBaHU | HAHOCTPYKTYPHUPOBaHMUsI

4




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT [ToporoBslii Cpennuii Beicokuit
KOMITeTeHIIN YPOBEHb YPOBEHb YPOBEHb
SI; s; MaTepHrasoB, UX
3. OCHOBHBIE MeTO/[bl 3. OCHOBHBIE MeTO/ bl 0COOEHHOCTH,
nedopmMal[MOHHOTO nIebopmal[OHHOTO TeXHOJIOTUUecKue
HAaHOCTPYKTYPUPOBAHU | HAHOCTPYKTYPHUPOBaHU | OTpaHUYeHUs U
sl MaTepuasoB, UX sl MaTepyasoB, UX TMepCreKTUBbI
0Cc0OEeHHOCTH, 0Cc00eHHOCTH, TIPUMEHEHUSL.
TeXHOJIOTUUecKue TeXHOJIOTUuecKue 4. 3aKOHOMEepPHOCTH
OrpaHuYeHUs U OrpaHUYeHUsT U M3MeHEeHHsI CTPYKTYPhI U
TMepCIeKTUBbI MepCreKTUBbI KOMILIeKca (PM3HKO-
TIpPUMEeHeHUsI TIpUMeHeHUs. MeXaHWYeCKUX CBOMCTB
4. 3aKOHOMEePHOCTH MeTasl/IOB U CIJIaBOB B
V3MeHeHUsl CTPYKTYpbl | MpoLiecce
1 KOMILIeKca pU3uKo- | AeopMaliiOHHOTO
MeXaHWUYeCKHUX CBOWCTB | HAHOCTPYKTYPUPOBaHUSI.
MeTaJIJIOB M CIIaBoB B | 5. TpeboBanwus,
riporiecce npe/bsiB/sieMble K
nehopMaLiOHHOT O rporieccam
HaHOCTPYKTYPUPOBaHU | JeOpMaLiOHHOTO
s HaHOCTPYKTYPUPOBaHUs U
rpaBu/a oOpMUPOBaHUS
CyOMMKDPOKDPUCTA/I/TUECKO
i ¥ HAHOCTPYKTYPBI
00BeMHBIX MaTepHAJIOB B
niporiecce 06paboTKH
JlaB/IeHUEeM.
6. TeopeTrueckue OCHOBBI
TMpOLIeCCOB
nehopMaliOHHOT O
HaHOCTPYKTYPUPOBaHUsI
YMmerts: 1. TIproGpetatsb 3HaHusi | 1. IIprobpetatsb 3HaHust | 1. [IpuobpeTath 3HaHUS B

B 00/1aCTH TIPOI[ECCOB
nehopMal[iOHHOT O
HAHOCTPYKTYPHUPOBaHU
1 06beMHBIX
MaTepHasoB;
2.KoppekTHO BbIpakaThb
Y apryMeHTHPOBaHHO
000CHOBBLIBATh
TI0JIOKEeHUsT
nipeZiMeTHON 006/1acTH
3HAHUS
TIPUMEHHUTETBHO K
obmactu

HaHOWH/y CTPUU

3. OOBSACHATD
CYIIIHOCTb U
0CcobeHHOCTH
TIPUHIUITAABHBIX CXEeM
TIPOIIeCCOB

B 00J1aCTH TIPOL[ECCOB
JeopMaLOHHOTO
HaHOCTPYKTYPUPOBaHU
s1 00 BEMHBIX
MaTepHasoB;
2.KoppeKTHO BbIpakaTb
Y apryMeHTHPOBaHHO
000CHOBBIBATh
TI0JIOXKEHHUST
npeMeTHOM 006/1aCTH
3HaHUS
MIPUMEHUTETBHO K
obmactu

HaHOWH/Iy CTPUH

3. OOBSICHATD
CYIITHOCTb U
ocobeHHOCTH
TIPUHIUIHAIBHBIX CXEM

TIPOLIECCOB

o6/1acTH TIPOIeCCoB
nehopMal[iOHHOT O
HaHOCTPYKTYPUPOBAHUS
00beMHBIX MaTepHasoB;
2.KOppeKTHO BbIpaXkaTb U
apryMeHTHPOBaHHO
000CHOBBIBATh MMOJIO’KEHUSI
rpeiIMeTHOM 0b6/1acTu
3HaHWSI IPUMEHUTETBHO K
00J1acTH HAHOWH/TY CTPUU
3. OOBSICHATD CYIITHOCTb U
0C00EHHOCTH
TIPUHILUTNAIBHBIX CXeM
TMIPOLIECCOB
nedopMal[OHHOTO
HAHOCTPYKTYPUPOBaHUS
00BeMHBIX MaTEPHUAJIOB,;

4. ITporHosupoBarb
reoMeTpUUecKre




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT [ToporoBslii Cpennuii Beicokuit
KOMIIeTeHIU ypOBEeHb YpOBEeHb ypOBEeHb
nedopmMal[MOHHOTO nIebopmal[OHHOTO rapamMeTphbl U KOMILJIEKC
HAaHOCTPYKTYPUPOBaHU | HAHOCTPYKTYPUPOBAHU | SKCILTyaTal[OHHBIX
1 00bEMHBIX 1 00bEeMHBIX XapaKTePUCTUK KOHEUHOU
MaTepuasoB MaTepua’sos; MPOJYKIIMM Ha OCHOBE
4. TIporHo3upoBaTb 3HaHUM TeopeTUUeCcKux
reoMeTpuUuecKue OCHOB TPOL|ECCOB
rapaMeTphbl ¥ KOMIUIEKC | 00paboTKH, a TaKxe
9KCIITyaTal[MOHHBIX 3aKOHOMepHOCTel
XapaKTepUCTUK W3MeHeHUsI CTPYKTYPbI U
KOHEYHOU MPOAYKLMKA | KOMILIeKca GU3HKO-
Ha OCHOBe 3HaHUI MeXaHUYeCKUX CBOMCTB
TeOpeTUUeCKUX OCHOB | MeTaslJIOB U CILJIaBOB B
TpoiieccoB 06paboTkH, | mporiecce
a TaKkxe nehopMaliOHHOT O
3aKOHOMepHOCTeH HaHOCTPYKTYPUPOBAHHUS;
W3MeHeHUsl CTPYKTypbl | 5. [IpuMeHsITh Ha
Y KOMITIeKca (M3UKO- | TIPaKTHKe 3HaHUS O
MeXaHUUeCKHUX CBOMCTB | COBpPeMeHHBbIX MeTo/ax
METAaJI/IOB U CIJIABOB B | MHTEHCUBHOM
rporiecce T/1aCTUYECKOU
nIebopmal[OHHOTO nedopmalyuu 1
HAaHOCTPYKTYPUPOBaHU | 3aKOHOMEPHOCTSIX
s W3MeHeHUsI CTPYKTYPbI U
CBOMCTB MaTepuasoB B
rporjecce
nehopMaliOHHOT O
HaHOCTPYKTYPUPOBAHUS
TIPU NMPOEKTUPOBAaHUM
TeXHOJIOTHUeCKUX
TIPOLIeCCOB TIOTyUYeHUsI
MeTaslJION3/1e/TUM C
TpeOyeMbIM YPOBHEM
(bU3MKO-MexaHUUeCKUX
CBOMCTB
Branets: 1. TIpodeccuonanbhbiM | 1. TIpodeccronanbHbiM | 1. TIpodeccruoHanbHbIM

SI3IKOM TIPe/IMeTHOM
00/1aCTH 3HAHUS;

2. Cnocobamu
JeMOHCTPALIUK YMEHUSI

SI3bIKOM TIPeIMeTHOM
00/1aCTH 3HAHUS;

2. Cniocobamu
JIEMOHCTpALMKA YMEHHS

SI3bIKOM TpeMeTHOM
00/1aCTH 3HAHUS;

2. Cnocobamu
JIEMOHCTpALMKA YMEHUS

aHa/IM3UPOBaTh aHa/IM3UpOBaTh AHa/IM3UPOBATh CUTYAIL[HIO
CHUTYALIMIO TIPU CUTYaLUIO TIPH MIPY U3yUeHUH U

U3yUYeHUH U W3yUYeHUH U MPOEKTUPOBAHUU
MIPOEKTUPOBAHUH MPOEKTUPOBAHUH TeXHOJIOTUUECKUX
TeXHOIOTUUYeCKUX TEXHOIOTHUECKUX TMpOLIeCCOB

TIPOLIECCOB TIPOLIECCOB JnedopMariMoOHHOTO
nedopMaloHHOTo nedopMariioHHOTO HAHOCTPYKTYPUPOBaHUS
HAHOCTPYKTYPUPOBAaHU | HAHOCTPYKTYPUPOBAaHU | 00BEMHBIX MaTEpPHAJIOB;

1 00BEMHBIX s1 00BEeMHBIX 3. Criocobamu O1jeHUBaHUs
MaTeprasioB MaTepHaJsioB; 3HAUMMOCTH U




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH

Y 371eMeHT [ToporoBslii Cpennuii Beicokuit

KOMITeTeHIIN YPOBEHb YPOBEHb YPOBEHb
3. Criocobamu TPaKTHUYeCKOM
OLleHHBaHUs TIPUTO/IHOCTHU IOy YeHHBIX
3HaYMMOCTH U pesyJIbTaToB;
NpaKTUYeCKOH 4. ITpakTYeCcKuMu
TIPUTOHOCTH HaBbIKaMU
T0JTyYeHHBIX WCITI0/Ib30BaHus
pesyJIbTaToB COBPEMEHHBIX I0JXO0/0B U

METO/JOB K IMOJIYUEHHIO,
nucciaegoBaHUIO U

obpaboTke
HaHOCTPYKTYPHBIX
MaTepuasioB B 00beMe,
Heo0XOZAUMOM J1/Ist
JanpHelIero ooyueHus u
rpodeccruoHabHOM
JesITeIbHOCTH

4. CTpyKTypa M cojiep>KaHue JUCIUIIMHBI (MO/y/Is1)

OO0111ast TPYA0EMKOCTD AUCIUIIMHBI COCTAB/ISIET 4 3aueTHbIe eqUHUIIbI, 144 akaj.uyaca, B TOM

qucsie:

KonrakTHasi paborta-34,95 akazi.uacoB:

-ayiuTopHast pabora - 34 aka/1.4acos,
-BHeayiuTOpHasi pabora - 0,95

camocTosiTesibHast pabota — 109,05 akaz.yaca.

Buzpl yueOHOM
paboThI, N s
J
BKJIIOYast 7 2
CaMOCTOSATE/ILHYIO 89
o DopMmBI TEKyLLero u =0
='| paboTy CTyIeHTOB &8
Paspen/ Tema 9 TIPOMEKYTOUYHOT' O %)
< Y TPYA0€MKOCTh S 2
JVCLIATITUHBI o KOHTPOJIA 2 9
O (B yacax) o M
yCIieBaeMOCTH O m
] g OR| e
E 8-4 N = [a . - [¢]
=g Sl B Rl oQ =
& o = x &R s (g9} o ()
(e85 g~ MR
S|EglE e ®
[aa)]
1 HaHoTexHoJIOTUU U 5| 2 - - 4 |YcTHBIN Ompoc IK-12 -3
HaHOMarepuasbl. Ob1He
cBefieHUs1. TepMUHBI U
onpejeneHus IpeMeTHON
o0s1acTH 3HaHUM.
2 OcobeHHOCTH CTPYKTYpel | 5 | 2 | 6/4 - 8 |[3amumTa [K-12 -
Y CBOMCTB 00bEMHBIX nabopaTopHoi 3yB.
HaHOoMatepuasoB. Obsactu pabotsl Ne 1;
TIPUMEHEeHHUSs.
3 OCHOBHBbIE TTIOAX0/bI U 5| 2 - - 4 |YcTHBIN OMpOC [TK-12- 3.
MeTO/bI MOy YeHUsT
00bEMHBIX HAHOMATEPUAJIOB.




paboThl,
BKJTFOUAsT
CaMOCTOSITE/TEHYIO

Bupipt yuebHOM

S
J% E,
52
£l pabory cTyzseHTOB POpMBI TEKYIIEro 1 20
Pasznen/ Tema Y [IPOMEXKYTOYHOI'0 ¥ E
JUCLUTIAHBI 5 1 TPYAOEMKOCTE KOHTPOJIA 23S
&) (B yacax) 2
- ol yCIieBaeMOCTH © &
AR oy’
AR S e
S|235| 28 S @
o
Knaccudukaiysi 0CHOBHBIX
MeTO/I0B /le(pOpMaLliOHHOTO
HaHOCTPYKTYPUPOBaHMUSI.
4 TeopeTuyeckrie OCHOBBI 51| 2 - - 2 | YcTHbIN onipoc [TK-12 - 3.
TMpOL[eCCOB
JehopMaLiOHHOT O
HaHOCTPYKTYPHUPOBaHMUSI.
5 JIMCKpeTHbIe CIIOCOOBI 5| 6 | 6/4 - 10 |3amura IMK-12 -
JedopMaLOHHOTO nabopaTopHoit 3yB.
HaHOCTPYKTYPUPOBaHMUSI. pabotsl Ne 2.
KonrpospHast pabota
No 1.
6 HemnpepbiBHBIE CITOCOOBI 5|2 |62 2 10 |3awgura [K-12 -
nedopmal[MOHHOTO nabopaTopHoi 3yB.
HaHOCTPYKTYPHUPOBaHUS. pabotsr Ne 3.
KonTponbHast paboTa
Ne 1.
7. IlpakTueckoe npuMeHeHve | 5 | 2 - 116/1| 16 |Iloaroroska u 3awura |I1K-12 - 3y.
nporieccoB /ie)opMaLiOHHOTO 0 pedepara.
HaHOCTPYKTYPUPOBaHMUSI:
npo06JIeMbl ¥ TIepCTIeKTUBHbIE
HarpaB/ieHUsi Pa3BUTUSI
HToro no AucHMIINHe 5| 18 (18/10| 18/1 | 54 |IIpomeXyTOYHBIH -
0 KOHTPOJIb (3a4eT)

5 ObpaszoeamesbHble U UH(OPMAYUOHHbBIE MeXHOA02UU
C penbto peanu3alii KOMIIETEHTHOCTHOTO MO/X0/1a, a TAKKe (POPMUPOBaHUS U Pa3BUTHS
npoeCcCHOHAIBHBIX HAaBBIKOB 00YUArOIIMXCsl peaTM3yIoTCs CIeAyIoIye CPeACTBa, CIoCo0bI

N OPrdHMU3adlIMOHHBbIE MEPDOIIPUATHSA:

- U3y4eHHe TeOPeTUYECKOro MaTepuradiia JUCHUTIIMHBI Ha JIEKUAX C NCII0/Ib30BAHNEM

KOMITBIOTEPDHBIX TeXHOHOFHﬁ;

- CaMOCTOsATe/IbHOE M3yUeHue TeOpeTUUeckoro MaTepuasa JUCLUILIMHEI C
WCII0/Tb30BaHUEM METOJUUeCKHUX pa3paboToK, CrielidasbHON yueOHOM U HayYHOM

JIUTepaTyphl;

- Cl)OpMI/IpOBaHI/Ie " pa3BuUTHE HpOCl)eCCI/IOHa]I]:HBIX HAaBBIKOB O6y‘—IaI-OI_L[I/IXCS[ Ha

MPAKTUYECKHX 3dHATUAX.

B u3noxenuun JIEKIITMOHHOT'O MaTepHaJia U IpH MpoBeAeHUHN IIPAKTUYECKHUX 3aHATHI

TIpe/Iro/IaraeTcsi epexo/] OT PerpoAYKTUBHBIX METOZOB 00yueHHsl K YaCTUYHO-TIOMCKOBBIM U
UCCIlefloBaTe/IbCKUM MeTOZjaM, PasBUBAOLLIMM JIOTHYeCKOe, TeOpeTUYeCKoe MBbILLJIeHUe,
yMeHHe apryMeHTHPOBaTh U OTCTauBaTh COOCTBEHHOe NMOHKMMaHKe Borpoca. C 3TOMH 1ie/bio




BO3MOYKHO MCITO/Ib30BaHUe METOZIOB SBPUCTHUECKUX BOTIPOCOB W OPIUHCTOPMHHTA (MO3TOBOM
aTakm).

[Tpu poBeIeHUH TTPAKTUYECKUX 3aHATUM TIPeATIOIaraeTcsi UCIoJ/Ib30BaHUe
TEXHOJIOTUH B3aUMOOOYUEeHUs.

CamocTosTenbHas pa60Ta CTyAEeHTOB A0/DKHA OBITD HallpaBJ/I€Hd Had 3dKPeIlJIeHre TeOpeTUUeCKOoro
MaTepuaJid, U3/10)KeEHHOI' O IperojaBaTesieM, Ha npopa60TKy TeéM, OTB€J€HHbIX Ha CaAMOCTOATEe/IbHOE U3yUeHHe,
Ha IMOATOTOBKY K IIPAKTUYECKUM 3aHATHAM, MMOAT'OTOBKY K WTOrOBOMU aTTeCTaluu.

B xope 3aHsTHIA TIpe/TIonaraeTcsi UCIOJIb30BaHUe KOMIIeKCa MHHOBALIMOHHBIX
METO/[0B aKTMBHOTO 00yUYeHHsI CTYZIeHTOB, BK/IFOUAIOIIEro B Ce0st:

- co3iaHre MPOOIEMHBIX CUTYAL[|M C TIOKa3aTebHBIM pellieHreM Tpob/ieMbl
TIperiofiaBaTesieM;

- CaMOCTOSATe/TbHY0 TIOMCKOBYIO JIeATe/IbHOCTh B pellleHuH yueOHbIX TTpobiem,
HarpaBJIsieMy0 TIperofiaBaTesieM;

- caMoCTosITe/IbHOe pellieHHe MpobJieM CTyJleHTaMu 110/, KOHTPOJIEM Tpero/iaBaTeJis.

Pean3aiiyisi THHOBAIJMIOHHBIX METOZIOB 00yUeHHs BO3MOKHA C MICTIO/Tb30BaHUEM
CJIeIyIOIIUX TPUEeMOB:

- MHCTPYKTa)X CTYJEHTOB TI0 COCTaBJIeHUIO Tab/MLl, cxeM, rpaMKOB C ITPOBe/IeHNeM
TOC/Ie Iy OLLer0 UX aHa/N3a;

- IpUMeHeHre PeKOMEeH/IALHiA TI0 COCTaB/IEHUIO Te3MCOB Y KOHCITEKTOB T10
MIPOUMTAaHHOMY MaTepuany;

- PacKpbITHeE TIpero/jaBaTesieM MPUUYMH U XapakTepa Hey/ad, BCTPeUaroLuxcs Mpy
peliieHUr TipobieM;

- IeMOHCTpaIYsl a/lbTePHATUBHBIX MTOXO0/I0B K PellIeHHI0 KOHKPeTHOU Mpo0ieMbr;

- @HaJIM3 T0JTyYeHHBIX Pe3y/IbTaTOB U OThICKaHHe IPaHUL] UX PUMEHHUMOCTH;

- MCTI0/Ib30BaHMe 33/JaHUH /IS CAMOCTOSITe/TBHOM PabOoThI C M30BITOUHBIMH JAHHBIMH.

6 YuebHO-Memoduueckoe obecneueHue camocmosimenbHol pabombl 0OyuarOwWuxcs

Tema Bup Kon-Bo DOopMbI KOHTPOJIA
JUCLIATIIUHBI CaMOCTOSITeJIbHOU 4yacoB
paboThI
1 HaHoTexHo/0ruu u [ToBTOpEHME 4 YcTHbIl O1poc
HaHOMaTepuaJbl. COOTBETCTBYIOLL[ETO
OO61mye cBefieHus. JIEKLIMOHHOI'O MaTrepuasa U
TepMuHBI U CaMOCTOSATe/IbHOe U3y4YeHHe
orpejeseHust TeOpeTUUYeCKOoro Marepuasa 1o
npeIMeTHON obs1acTu Teme JUCLUIUIAHBI C
3HaHUM. VICII0/1b30BaHueM

MeTO/IUUEeCKUX Pa3paboToK,
crieLaabHON yueOHOM 1
Hay4YHOMW JTUTepaTyphbl

2 OcobeHHOCTH N3yueHvie TeopeTHueCKOro 8 3aiura
CTPYKTYPBI U CBOMCTB Marepuarsa, MoAroToBKa U nabopaTopHoi
00BbEeMHBIX othopmeHre pe3y/ibTaToOB pabotsl Ne 1.
HaHOMAaTepHaJIoB. saboparopHoit paboTsr Ne 1.

Ob67acTy npuMeHeHwusl.

3 OcHoBHble ogxoas! U | IToBTOpeHue 4 YcTHBIM O1poc
METOZbI TIOTyUeHUsT COOTBETCTBYIOLL[ETO

00beMHBIX JIEKIJUOHHOT'0 MaTepuasa u

HaHOMaTepHasoB. CaMOCTOSITe/TbHOE U3y4yeHue

Knaccudukanus TeopeTUYeCKOro Marepuarna o

OCHOBHBIX METO/I0B TeMe JUCLIUTUIMHBI C

JeopMaLOHHOTO VICTI0/Ib30BaHUEM

HAHOCTPYKTYPHUPOBAHUSI. | METOAMYECKUX Pa3paboTOK,




CrieLabHON yueOHOM 1
HayYHOM JTUTepaTyphl

4 TeopeTtuyeckue
OCHOBBI I1POLIeCCOB
JeopMaLMOHHOTO
HaHOCTPYKTYPUPOBaHUs.

[ToBTOpEHME
COOTBETCTBYIOIIEr0
JIeKLIMOHHOTO MaTepHuasa u
CaMOCTOSITe/TbHOe U3yueHre
TeOpeTUYeCKOro MaTepuasa 1o
TeMe JVCLIUTUIMHBI C
WCII0/Tb30BaHUEM
MeTO/IUUeCKUX Pa3paboToK,
CcrieLabHON yueOHOM 1
Hay4YHOMW JTUTepaTyphbl

YcTHbIl o1poc

5 JIMCKpeTHbIe CIIOCOOBI
JedopmalMoHHOT0
HAHOCTPYKTYPHUPOBAHUSI.

[ToBTOpEHME
COOTBETCTBYIOIIIErO
JIeKLIMOHHOTO MaTepHuasa u
CaMOCTOSITe/TbHOEe U3yueHre
TeopeTUYeCKOro Marepuarna o
TeMe JVCLIUTUIMHBI C
WCII0/Tb30BaHUEM
MeTO/IUUEeCKUX Pa3paboToK,
crieLaabHON yueOHOM 1
HayuYHOU JTUTepaTyphl.
N3yueHuve TeopeTHueckoro
MaTepHaJia, o/Ir0TOBKA U
otopmeHre pe3y/ibTaToOB
saboparopHoit paboTel Ne 2.
N3yueHure TeopeTHueCcKoro
MaTepHasia 1 Mo/[r0TOBKa K
BBITIOJTHEHUIO KOHTPOJIbHOM
paboTbl Nel «/IuCKpeTHbIE U
HerpepbIBHbIE METO/IbI
Jeopmal[MoOHHOT0
HAHOCTPYKTYPHPOBAHUS
00BEMHBIX MATEPHAJIOBY .

10

3awumra
nabopaTopHoi
paboter Ne 2.
KonTponbHast pabota
Ne 1.

6 HemnpepriBHbIe
Cr10co0BI
JedopMaLOHHOTO
HAHOCTPYKTYPHPOBAHUSI.

N3yueHvie TeopeTHueCKOro
MaTepHaJia, o/Ir0TOBKA U
otopmeHre pe3y/ibTaToOB
nabopaTopHoi paboTtsr Ne 3.
N3yueHuvie TeopeTHueCKOro
MaTepHasia 1 Mo/[r0TOBKa K
BBITIOJTHEHUIO KOHTPOJIbHOM
paboThbl Nel «/IMCKpeTHbIE U
HerpepbIBHbIE METO/IbI
Jeopmal[MOHHOTO
HAHOCTPYKTYPHUPOBAHUS
00BEMHBIX MATEPHAJIOBY .

10

3aiura
nabopaTopHoi
paboTtsl Ne 3.
KonTponbHast paboTa
Ne 1.

7. IlpakTnueckoe
TIpUMeHeHHe TIPOL[eCCOB
nedhopmalMoHHOT0

HaHOCTPYKTYPHUPOBaHUS:

1po0JIeMbI U
MIepPCIIeKTUBHbIE

[ToaroTOBKA TEKCTA U YCTHOTO
JloKnaja (c rpeseHTaLleil B
dopmate Microsoft Office
PowerPoint) /151 3a11{UThI
pedepara Ha Temy: «BbiOOp
TIePCITIEKTUBHOTO CrIocoba

16

ITogroroBka u
3amura pecepara.
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HarpaB/ieHusi pa3BuTUs | Aed)OpMal[MOHHOTO
HAHOCTPYKTYPUPOBaHUsI
00BbEMHBIX 3arOTOBOK [IJIsI
WHHOBAI[MOHHOTO TIPUMeHeHH st
B MeTaJ/Iyprum».

UToro no gucuuriiHe - 54 [TpomeXxyTOUHbIM
KOHTPOJIb (3aueT)

JlabopaTopHbIe 3aHATHUS:

JlabopaTopHasi pabota Ne 1. «VcciienoBaHrie MUKPOCTPYKTYPbI U MEXaHUUECKUX CBOMCTB,
(hopMUPYIOLIMXCS B MPOLiecce PAaBHOKAHAIBLHOTO YTJIOBOT'O TIPECCOBAHUS YTIePOAUCThIX
KOHCTPYKLMOHHBIX CTasei».

JlabopaTopHasi pabora Ne 2. «VccemoBaHre TepMOCTaOUTBHOCTH YTIEPOJUCTBIX
KOHCTPYKLMOHHBIX CTajell C yM3 CTPYKTYpoi, chOpMHUPOBaHHOI B MpoLiecce
PaBHOKAHAJILHOTO YIJIOBOT'O MPEeCCOBAHUS».

Jlaboparophast pabota Ne 3. «VcciemoBaHre HeMPEPBIBHLIX METO/IOB /1ehOpMal[iOHHOT O
HaHOCTPYKTYPUPOBAHUSI TIPOBOJIOKW».

KontponbHas pabora Nel:

Bomnpoch! [ij1s1 KOHTPOJIBHOM paboThl «/IMCKpeTHbIe U HelpephIBHbIE MeTO/Ib
JedopMaliOHHOTO HAHOCTPYKTYPHUPOBaHUs 00eMHBIX MaTepuanoB» (hopmupyercs 3
BapHaHTa T0 5 BOTIPOCOB).

1. Kakue meTozp! iehopMaliMOHHOTO HAHOCTPYKTYPUPOBaHUSI OTHOCSTCS K JIMCKPETHBIM?
2. Ha3oBuTe 1OCTOMHCTBA HEMPepbIBHLIX METO/I0B JlehOpMaLiiOHHOTO
HaHOCTPYKTYPUPOBaHUS.

3. Kak u3MeHsItoTCs1 CTPYKTYpa M CBOMCTBa HU3KOYT/IepOIMCTOM cTanu B rpouecce PKYTI?
4. B yeMm 3ak/mouaeTcs cyThb rporecca PKY-«koHpopm» npeccoBaHUs?

5. UeM OT/IMUArOTCS MPOLIECCHI KPYUeHHUs 10/, BEICOKUM /laB/IeHHeM C OTKPBITBIMUA OOMKamMu 1
Kpy4eHust B O0MKax C MOIOCTBIO?

6. Kakumu HeZiocTaTKamMy 00/1aJjat0T JUCKPETHBIE MeTO/IbI ey OPMAaLiOHHOTO
HaHOCTPYKTYPUPOBaHUs?

7. OOBsICHUTE CyTh PABHOKaHA/ILHOTO yri0BOro npeccoBanusi (PKYTI).

8. Kakue MoziepHM3MpOBaHHbBIE CXeMbI Pa3paboTaHbI C 11e/IbI0 yCTPaHeHNsI OCHOBHBIX
He0CTaTKOB TPaAULMOHHOTO nporecca PKYTI?

9. Kak paccurThiBaeTCs rpupailieHue crerieHy fedopMaljiu B rporjecce MHOTOKPAaTHOM
00paboTKu 3aroToBoK criocobom PKYTI?

10. B uem 3ak/r04aeTcst CyLHOCTD IIpoLiecca BCeCTOPOHHEH KOBKU?

11. Kakum 06pa3oM OCyIIeCTBIISIETCS TIPOLIeCC LIUKINUeCKOU JedopMaliii «ocajKa —
9KCTPY3us - ocazKa»?

12. B ueM 3ak/r0uaeTcst Criocob BUHTOBOM SKCTPY3UM?

13. B kakux crocobax ed)opMariiOHHOTO HAHOCTPYKTYPUPOBaHuUsi 0OpabaTbiBaroT
3arOTOBKH B BHU/JIe [JUCKOB?

14. Kakum obpa3om ocymiectsisitoT «Conshearing» mporecc?

15. Kakue cxembl THTEHCUBHOM IJIaCTUYeCKOM /lehopMariii MOTYT ObITb UCTTO/Tb30BaHbI C
1jeJbI0 Zie)OpMaL[MOHHOT0 HAHOCTPYKTYPHUPOBaHUsI IMCTOBOTO MpPOKaTa?

[IpakTUUeckue 3aHATHUS:

Pedepar Ha Temy: «Bbibop TiepcrieKTUBHOTO criocoba AedopMariioHHOTO
HAHOCTPYKTYPUPOBAHUSI 00bEMHBIX 3arOTOBOK [IjIsi ”YHHOBAI[MOHHOTO TIPUMEHEHHsT B
MeTalTyprum».

Lenb — BBIMOMHUTD KPUTHUUECKUM aHAIU3 TIPOLeCCoB /iehOpMal[iOHHOT O
HAaHOCTPYKTYPUPOBaHUsI 00beMHBIX 3ar0TOBOK M Ha €r0 OCHOBe JIaTh 3aK/IF0UeHHe O
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11e/1ec000pa3HOCTH (MM HEBO3MOXKHOCTH) U MEePCIIeKTHBAX MPaKTHUeCKOTO ITPUMeHeHHsI
(TpM KaKMX YCIOBUSIX) pacCMaTpUBaeMoOro criocoba B MeTasuTypruu.
OO01e peKOMeH/Ial[|H T10 BEIOOPY aHATM3UPYEMbIX CITIOCO00B ehoOpMaIfiOHHOTO
HaHOCTPYKTYPUPOBaHUSI 00beMHBIX 3ar0TOBOK:
1. KosmmuecTBo aHa/M3UPyeMbIX CTIOCOO0B: 3 IITYKH.
C nesnbio obecrieyeHrsi BO3MOXKHOCTU CPaBHUTE/ILHOTO aHa/li3a UCC/ie/lyeMble CIIoCOOBI
JO/DKHBI OBITH 00BeJHeHbI 001M Tipr3HakoM. Harpumep:
- 110 TUMy oOpabaTbiBaeMOro MaTepuasa: criocoobl 06paboTKH TIPOBOJIOKH, MPYTKOB,
¢acoHHbIX Npodusiel, TMCTOBOrO MPOKAT, 3ar0TOBOK B ()OpMe JUCKOB U T.J,.
- 110 XMMWYeCKOMY COCTaBy MaTepHasa: CTajlb, YUCThbIe MeTaslibl, [IBETHbIe MeTa/UIbI U T.[.
- TI0 cxeMe 00pabOTKM — TIpeccoBaHue, 0CaZiKa, MPOTSKKA, KpydeHue, IKCTPY3usi, IPOKAaTKa 1
T.[.
- MHOM TIpY3HaK (HarpumMep, criocob 06paboTKH MOBepXHOCTH, 06paboTKa ¢ MpUMeHeHHeM
3JIEKTPUYECKOT0 TOKa, BbICOKOTeMIlepaTypHasi 00paboTka, 06paboTka B Bakyyme,
TepMozechopmaLioHHast 00paboTKa U T.7.)
Oo61jast cTpykTypa pedepaTa (BO3MOXKHBIN BapUaHT)
1. TUTYJ/IbHBIN JIUCT.
2. CopepxaHue.
3. Beegenue (hopmynupyeTcsi CyTh UCCIeAyeMoi pobeMbl, 000CHOBBIBAeTCs BEIOOP TEMBI,
OTIpe/IeJISIFOTCS ee 3HAUMMOCTD U aKTya/IbHOCTh, YKa3bIBatOTCS Le/ib U 3a/lauu paboThI).
4. OCHOBHas 4acThb.
4.1. Cyl[HOCTb, Ha3HaUeHUe Y TIPUHLIMITHAbHAST CXeMa pean3aliii UCCelyeMbIX Crioco00B
06paboTku.
4.2. OCHOBHBbIe TITapaMeTphbl U pe>XKUMbI 00pabOTKH.
4.3. Ucrnonp3yemoe 060pyjoBaHMe (TeXHOIOTHYeCKOe WiIu labopaTopHOe).
4.4. D deKTHBHOCTL IPUMEHEHHS UCC/elyeMbIX Crioco00B 06paboTKU (3KCIepUMeHTa/IbHbIe
JlAHHBIE UM TeOPeTUYeCKre OL|eHKH, CBH/IeTe/TbCTBYHOLIHE O BIUSHIUA 00paboTKM Ha
CTPYKTYPY U (DM3HKO - MeXaHHUUeCKre CBOMCTBa MaTepHaia)
4.6. AHan13 BO3MOXKHOCTH U 11e7ieco00pa3HOCTH MHHOBALMOHHOTO TIPUMeHeHHs1 criocoba
JedopMaLMOHHOTO0 HAHOCTPYKTYPUPOBaHHUSI 00beMHBIX 3aTOTOBOK B MeTasl/Typruu
(cpaBHUTENBHBIN aHa/MN3 3PPEKTUBHOCTH, TIPOU3BOJUTETHHOCTH, PeHTabeTbHOCTH
TIPOLIeCCOB, JOCTOWHCTB U TEXHOJIOTMUECKUX OrPaHUUeHUM U TyTel UX yCTpaHeHwusl. ....)
5. 3ak/roueHHe (3aK/Ir0YeHue O 1[e/1eco00pasHOCTH (MM HEBO3MOYKHOCTH) U TTePCIIeKTUBAX
MPAaKTUYeCKOro MpUMeHeHUs (TP KaKUX YCJIOBUSIX) criocoba B MeTasuiyprum).
6. CIIMCOK UCII0/1b3yeMbIX UCTOUHUKOB.

7 OyeHouHble cpedcmea 04151 nposedeHuUst NPOMeN’CymoyHoll ammecmayuu
C 1esbo OTpe/iesieHusi CTeleH! JOCTKeHUs 3arl/laHMPOBaHHbIX pe3y/IbTaToB IpoMe-
)KYyTOUHasi aTTecTalys 1o gucturiiiie «OcHOBHI 1e)opMaliMOHHOTO HAaHOCTPYKTYPHUPOBa-
HUSs» MPOBOJUTCS B popMe 3aueTa.
[TepeueHb TeM JJisi IOATOTOBKH K 3a4eTy:

1. HaHoTexHonoruu U HaHoMmarepuasbl. O61ue cBeerus. OCHOBBI KaCCU(MUKAIUH U
TUIIbI CTPYKTYP HAaHOMaTepHasoB.

2. OcobeHHOCTH CBOMCTB 00BEMHBIX HaHOMaTepranoB. Pr3nyecKre MPUINHBI CIIeLH-
(VKU CBOMCTB HAHOMaTepHasoB.

3. Orpannuenus 1 00/1aCTy IpUMeHeHNsI 00beMHBIX HAHOMaTepHasoB.

4. OcHOBHBIE TIOAXO0/bI ¥ MEeTO/IbI 10J/TyueHUst 00beMHBIX HaHOMaTepUaJsoB.

5. ITpotiecchl THTEHCUBHOM T/IaCTHUECKOH edopmarpin. CyIHOCTb, 0COOEHHOCTH,
TpeOOBaHUS U OCHOBHBIE TIpaBU/ia 00pabOTKM.

6. OcobeHHOCTH HanpsDKeHHO-/1e()OPMHUPOBAHHOTO COCTOSIHMSI MaTepHajia B TipoLiecce
MHTeHCHMBHOM TJIaCTUUYeCKOM AedopMaLiiu.

7. Knaccudukaiysi coBpeMeHHbIX ITPoLieccoB /ie)opMaliiOHHOTO HAHOCTPYKTYPHPO-

BaHUsI 00BEMHBIX MaTepHasios.
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8. [uckpeTHble criocoOb! 1eOpMaliOHHOTO0 HAHOCTPYKTYpUpoBaHusi. CriocoOsI fie-
(hopMaLMOHHOT0 HAHOCTPYKTYPHUPOBAaHUS 3arOTOBOK KpPyUeHHEM.

9. IuckpeTtHble criocoObl 1eOPMaIiOHHOTO HAHOCTPYKTYPUPOBaHuUsl. TpAULIMOHHBIN
Y MOJIePHHU3UPOBaHHbIe CXeMbl IPOLjecca paBHOKAHA/ILHOI'O YIVIOBOI'O [IPeCCOBAHUS 3ar0To-
BOK.

10. [uckpeTHble criocobb! eopMallMOHHOTO HAHOCTPYKTYpUpOBaHusi. Criocobsl Je-
(hopMaLIMOHHOTO0 HAHOCTPYKTYPUPOBAHHS 3arOTOBOK B TPOLiecce MPOKaTKU

11. [uckpeTHble criocobb! edopMallMOHHOTO HAHOCTPYKTYpUpOBaHusi. Criocobsl Je-
(hopMaLIMOHHOTO HAHOCTPYKTYPUPOBAHKS 3arOTOBOK B MPOLiecce 3KCTPY3UHU UK OCaJKU.
12. HenpepbiBHbIe cr1ocobObl iehopMaliMOHHOTO HAHOCTPYKTYPUPOBaHUS 00beMHBIX
MaTepHasoB.

13. [IpakTHueckoe prMeHeHre MPOLecCcoB eopMaLMOHHOT0 HAHOCTPYKTYpPHUPOBa-
HUS: TIPOO/IeMBI ¥ TIepCTIeKTUBHbIE HalpaB/IeHNs] Pa3BUTHSI.

14. 3aKOHOMEPHOCTU U3MeHeHHsI MUKPOCTPYKTYPbI U MeXaHW4YeCKue CBOWCTBA yrJie-

POAMCTBIX KOHCTPYKLIMOHHBIX CTasleil B rporecce Ae(opMaljiOHHOIO0 HAHOCTPYKTYpHUpPOBa-
HUSL.

15. TepMOCTabUIBHOCTE YTIEPOAUCTHIX KOHCTPYKLIMOHHBIX CTasleH, MoTydeHHbIX B
nporiecce ie(hOpMaLjMOHHOTO HAHOCTPYKTYPHUPOBaHMUS.
16. [IpuMeHeHre HeTIPepPBIBHBIX CII0COO0B ehOpMAaLMOHHOTO HAHOCTPYKTYPUPOBAHMUS

JL7Is1 TIOJTyYeHUs] KOHCTPYKLIMOHHOM CTa/lbHOW MPOBOJIOKM C 3aZIlaHHBIMU CTPYKTYpPOH U
CBOICTBaMMU.

1711 monyyeHust 3a4eTa 1o JUCHUIIIMHE 00yUaroIIuiCcs JO/DKeH 3alluTHTh JJabopaTopHbIe
paboThl, mpeAicTaBUTL pedepat B (hopMe YCTHOTO A0K/Iaza, 06/1aaTh 3HaHHUSMH TI0 BCEM
BOMPOCAM K 3ayeTy.

Kpurepun ouieHKH (B COOTBETCTBHUHU C (HOPMHUPYEMBIMHU KOMITETEHLIMSIMU U TUIaHUPYEeMbIMU
pe3y/bTaTaMu 0OyueHust):
- OLIEHKA «3auTeHO» CTaBUTCS B CTydae OBJaZIeHHs CTY/I€HTOM BCero obbeMa yueOHOTo
MaTepuasia, aKTUBHOW PabOThI Ha 3aHSTHSX, BBITIOJIHEHHUS M YCIIEITHOM Cjauul BCeX
71ab0paTOPHBIX U MPAKTUUECKUX pador;
- OLIEHKA «He3auTeHO» CTaBUTCS B C/Tyyae HEBLIMIOHEHUSI CTYAE€HTOM J1ab0paTOPHBIX W/W/H
NpaKTHUeCcKUx paboT, a TakKe MPY HU3KOM YPOBHE 3HAHHI 10 BOTIPOCAM K 3aueTy.

8 YuebHo-memoouueckoe u uHopmayuoHHoe obecneyeHue OUCYUNIUHDL

a) OcHoBHas JUTEpaTypa:

1.CTpyKTypa ¥ CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX YIIEPOJUCTBIX KOHCTPYKIJMOHHBIX
ctaneii : yuebHoe rmocobue / [M. B. Uykun, H. B. Komiesa, FO. FO. Edumora u ap.] ; MI'TY,
[kap. MuMT]. - Marauroropck, 2011. - 112 c. : wi, Auarp., cxemsl, Tabs. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/

1/1087773/72.pdf&view=true (mara obpaienusi: 04.10.2019). - Makpoo6beKT. - TekcT :
3JIEKTPOHHBIN. - VIMeeTcs evaTHbIN aHasIor.

2. UykuH, M. B. [IledopmaliioOHHOe HAHOCTPYKTYPUPOBaHKe TIPOBOJIOKH : yueOHOe
nocobue / M. B. Uykun, M. A. TlonsikoBa, []. I'. EmaneeBa ; MI'TY. - Marauroropck, 2012. -
57 c. : n., cxeMsl, Tabs1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true (mata obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIM aHasor.

0) /lono/THUTE/IbHAS JIUTEpaTypa:
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https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/1/1087773/72.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/1/1087773/72.pdf&view=true

1. Crebnssko, B. JI. MoguduipoBaHie MeTaninyeckoi MoBepxXHOCTH B
TIPOM3BO/ICTBE CJIOMCTHIX KOMIIO3WTOB U TIOKPBITHM : yuebHoe rocobue / B. JI. CrebsisiHKo, A.
I1. [TonomapeB ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 anektpoH. ont. guck (CD-
ROM). - 3arm. ¢ tutyn. skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3291.pdf&show=dcatalogues/1/1137657/3291.pdf&view=true (mara obparieHus:
04.10.2019). - Makpoo6BeKT. - TeKCT : 3/1eKTPOHHBIN. - CBeZileHHs JOCTYITHBI Takke Ha CD-
ROM.

2. Crebnsinko, B. JI. HoBble BbICOKO3(p(peKTHBHBIE COBMEIIEHHBIE TTPOLIECCHI
MOMULIMPOBaHUS MeTalJIMueCKOU MOBepXHOCTH B IIPOU3BO/CTBE CIIOMCTHIX KOMITIO3UTOB U
MOKPBITHH : yueOHOe nocobue / B. JI. Ctebssinko, A. I1. [Tonomapes ; MI'TY. -
Marnuroropck : MI'TY, 2018. - 1 anekTtpoH. ont. juck (CD-ROM). - 3ars. ¢ TUTYJ1. 3KpaHa.

- URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3585.pdf&show=dcatalogues/1/1515218/3585.pdf&view=true (mara obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/1eKTpoHHbIH. - ISBN 978-5-9967-1110-9. -

CsejieHus focTynHbl Takke Ha CD-ROM.

3. UykuHn, M. B. MogenvipoBaHue TIpo1jecCoB 00pab0TKU MeTasl/IOB [JaB/IeHUEM C
WCII0/Tb30BaHKeM TiporpaMMHoro komruiekca DEFORM-3D : yue6Hoe ocobue / M. B.
UykuH, M. A. TTonsikoa ; MI'TY, [kad. MuMT]. - Marauroropck, 2011. - 113 c. : w1, Tabu.
- URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=497.pdf&show=dcatalogues/1/1088078/497.pdf&view=true (mara obpaieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHBIN. - VIMeeTcsi meyaTHbIN aHasIor.

4. Yykwun, M. B. Teopusi © TeXHONOTHS TTPOU3BO/ICTBA KOMITIO3ULIMOHHBIX
MareprasioB. MexaHuKa pa3pylieHus: KOMIIO3UIIMOHHBIX MaTepHhasoB : yuebHoe mocobue / M.
B. Uykun, M. A. [TonsikoBa, M. I1. BapsiiinukoB ; MI'TY, [kad. MuMT]. - MarauToropck,
2010. - 133 c. : nn., Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true (mara obpareHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHBIN. - VIMeeTcsi meyaTHbIN aHasIor.

CriucoK HayyHbIX NepUONYeCKUX U3/JaHUM:

1. HaHOoTexHO/10ruy ¥ HaHOMAaTepUalbl.

2. HaHOTexXHO/I0rMM B CTPOUTE/LCTBE (37IeKTPOHHBIM JKypHal).

3. MarepuanosezeHnue.

4. dusuka MeTal/IOB U MeTalJIoBefleHUe.

5. BectHUK MarHuToropckoro rocy/iapCTBeHHOr0 TeXHUYeCKOro yHUBepCuTeTa
uM. [.11. Hocosa.

6. BecTHUK BOpOHEXCKOr0 rocyZ,apCTBEHHOI0 TeXHUUeCKOr0 YHUBepCUTeTa.

7. BecTHUK V)KeBCKOro rocy/1lapCTBEHHOI'O TeXHUUYECKOTr0 YHUBepPCUTeTa.

8. Bectruk TamMO0OBCKOTr0 ToCy/1JapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA.

9. BectHuk YI'ATY.

10. Bectnuk IOXHO-YpanbCKOro rocyapCcTBeHHOro  yHuBepcurtera. Cepus
Mertannyprus.

11. Kypnan Cubupckoro ¢enepansHOro yHUBepcuTeTa. TexXHUKa M TeXHOIOTHUH
Journal of Siberian Federal University. Engineering & Technologies.

12. W3Bectus BbICIIMX yueOHBIX 3aBefieHH. UepHast MeTalTyprus.

13. MW3Bectust TynbCKOro rocyZiapCTBeHHOr0 YHUBepcUuTeTa. TexHuueckue HayKu.

14. Mertamnypr.

15. Mertaisl.

16. HaykoeMKkue TeXHOJIOTHH.

17. IlepcrieKTWBHBIe MaTepyasbl.

18. IlepcrieKTUBBI HAYKU.

19. [edopmauys v pa3pyllieHre MaTepranoB.
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https://magtu.informsystema.ru/uploader/fileUpload?name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=497.pdf&show=dcatalogues/1/1088078/497.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=497.pdf&show=dcatalogues/1/1088078/497.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3585.pdf&show=dcatalogues/1/1515218/3585.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3585.pdf&show=dcatalogues/1/1515218/3585.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3291.pdf&show=dcatalogues/1/1137657/3291.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3291.pdf&show=dcatalogues/1/1137657/3291.pdf&view=true

20. YepHble MeTasuIbL.
21. Cranb.
22. TexHoJsiorus MeTajIOB.

B) MeToanueckue yKa3aHus:

1. MexaHusmsbl (OPMHUPOBAHUS MeNKOJWCIIEPCHOM CTPYKTYypbl B mnpoueccax OM/:
Mertop. ykas. / XapuroHosB B.A., Amamesa E.IO. — Marauroropck: usg-so MarHuroropck.
roc. Texs. yH-ta um. I'.1. Hocosa, 2011. — 36 c.

2. MopenpoBaHrie TpOLIECCOB WHTEHCMBHOM IMIacTUUecKoW fedopmanu C
WCIob30BaHWeM TMporpamMMHoro komrekca DEFORM 3D (Mertoauueckue yka3aHUsi K
MPaKTAYECKUM 3aHATHSIM M0 auciumuiiHe «Teopus OM/» nasi CTy[eHTOB CreLuaabHOCTU
150106) / M.B. Uykun, M.II. BapeiunukoB, M.A. TTonskoBa / Marautoropck: 'OY BITIO
«MI'TY», 2010. 20 c.

3. MogenvpoBaHHe NpoLiecca paBHOKAHAIbHOW YIJIOBOW MPOTSDKKU C UCII0J/Ib30BaHHEM
niporpaMMHoro komriekca DEFORM 3D (MeToanueckue yka3aHusi K jlabopaTopHoii pabore
no auctmriiHam «KHUP» u «MeTo/ibl HcciejoBaHUs TIpoiieccoB U 00bekToB OM/I» 11t
CTyZileHTOB crieruansHocTeit 150106, 150108 v HanpaBnenus: 150100) / M.B. Uykun, M.II.
Bbapeimnukos, M.A. ITonsikoBa // Marauroropek: I'OY BITO «MI'TY», 2010. 18 c.

r) IIporpammHoe o6ecieuenue u IHTepHeT-pecypChI:

1. http://www.nanonewsnet.ru/ - caiiT o HaHoTexHoj0rusx Nel B Poccuu

2. http://www.nanometer.ru/ - cadT HaHOTeXHOJIOTHUEeCKoro obirectBa «HaHomeTp»

3. http://nauka.name/category/nano/ - Hay4HO-TIOMY/ISIPHBIN ropTa’i 0
HAHOTEXHOJIOTUSIX, OMOTeHeTHKE | TOJTyTIPOBO/IHUKAX

4. http://www.nanorf.ru/ - )xypHan «Poccuiickve HaHOTeXHOIOTU»

5. http://www.nanojournal.ru/ - PoccriicKuii 3/1eKTPOHHBIA HaHOXKypPHa

6. http://kbogdanovl.narod.ru/ - «4T0o MOryT HAHOTEXHOJIOTHH ?», HAYYHO-TIOMY/ISIPHBIN
CAlT 0 HAHOTEXHOJIOTHSX .

7. bubmoteka oTKpbIThIX pecypcoB uTepHer URL: http:/www.iglib.ru/;

8. Poccuiickag ['ocynapcTtBenHas 6ubanoreka URL:http:/www.rsl.ru/;

9. Poccuiickas HarmoHanbHasg 6ubnnoreka URL: http:/www.nlr.ru/;

10. TocyiapcTBeHHas MyOnauyHas HayyHO-TexHUYeckas O0ubmnoreka Poccun URL:
http://www.gpntb.ru/;

11. Public.Ru - ny6nuyHas nHrepHer-6ubamroreka URL: http:/www.public.ru/;

12.  Vbooks.ru - 6ubnmnoreka onnaiid vbooks.ru URL: http://www.vbooks.ru/;

13. Lib.students.ru -  CrygeHueckasa  6mbmuoreka  lib.students.ru =~ URL:
http://www.lib.students.ru;

14. HayuHas 6ubmmoreka CaHkT-ITeTepOyprckoro 'ocy1apcTBEHHOTO YHUBEDCHUTETA
URL: http://www.lib.pu.ru/;

15. Bykunuct (ITourckoBasi cucteMa "ByKMHUCT" mipeiHa3HayeHa [1/1s1 TIOMCKA KHUT U
JIPYTUX 3JIEKTPOHHBIX TEKCTOB, MUMeKIIUXCcsS B cBobogHOM moctyre B MuHTepHeT) URL:
http://bukinist.agava.ru/;

16. bubmuoreka Poccutickoro ['ocyaapcTBeHHOro I'yMaHWTAapHOrO VHHBEDCUTETA
URL: http://liber.rsuh.ru/;

17. Bubmuoreka FOHECKO URL: http://www.unesco.org/new/ru/unesco/;

18. ITowmck kuur Google URL: http://books.google.com/.

9 MamepuaabHo-mexHuyeckoe obecneueHue OUCYUNAUHbI
MamepuanbHo-mexHuueckoe obecneyeHue OUCYUNIUHbL 8KaOUaem:
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http://books.google.com/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%20%D0%BA%D0%BD%D0%B8%D0%B3%20Google
http://www.unesco.org/new/ru/unesco/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0%20%D0%AE%D0%9D%D0%95%D0%A1%D0%9A%D0%9E
http://liber.rsuh.ru/
http://www.rsuh.ru/section.html?id=677
http://bukinist.agava.ru/
http://bukinist.agava.ru/
http://www.lib.pu.ru/
http://www.lib.pu.ru/
http://www.lib.students.ru/
http://lib.students.ru/
http://www.vbooks.ru/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/Vbooks.ru%20-%20%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0%20%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD%20vbooks.ru
http://www.public.ru/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/Public.Ru%20-%20%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D1%87%D0%BD%D0%B0%D1%8F%20%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.nlr.ru/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://www.rsl.ru/
../../../../../../C:/Users/%D0%BC%D0%B8%D1%88%D0%B0/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%98%D0%9D%D0%9D/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F%20%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://www.iqlib.ru/
http://kbogdanov1.narod.ru/
http://kbogdanov1.narod.ru/
http://www.nanojournal.ru/
http://www.nanorf.ru/
http://nauka.name/category/nano/
http://www.nanometer.ru/
http://www.nanonewsnet.ru/

Tun 1 Ha3BaHUWe ayIUTOPUU

OcHallleHre ayauTOpUn

JleK1[MOHHas ayAUTOPUs

MyibTUMeIUiHbIe CPeICTBA XPaHeHus, repeiau U
Tipe/iCTaB/ieHust yueOHOU uHbOopMaruu

Aypuropuu Aj1s
CaMOCTOSITe/TbHOM pabOThI:
KOMITbIOTEPHBIE KJ/IaCChl;
YUTa/IbHBIE 3a/Tbl OMOTHOTEKH

[TepcoHanbHble KOMIBIOTEPHI C BHIXOZOM B VIHTEpHET
Y C JOCTYTIOM B 37IeKTPOHHYIO MH(OPMAaLIMOHHO-
o0pa3oBaresibHYIO Cpe/ly YHUBEpCHUTeTa
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