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PaBouas nporpamma oj1obpena metoauueckoi komuccuei dhummana GI'EOY BO
«MI'TV» B r.Benopenke

€ 23 % 09 2017 ., mpotokon Ne 1 .

~7
IIpeacenatens il ! 1.P. Xam3una /

Pabouas mporpaMma coCTaBJIeHA: CT. MIPeoaBaTellb

(. -(p
/’< F — = M.IO. Ycanos

Penenzent: i ey
3apemyromuii kadeapoit MuC, k.1.0. / AT iy /C.M.T'onoBusHAH/




JIner perveTpaluy HiMeHeHHI H TOIO THEHII

Ne Pazpen PIIJ] Kpartkoe Jara, TTonmuck 3aB.
i (MoTyJist) coiepKaHue H3IMEHEeHHS Ne Kaegpoii
/Moo THeH S MPOTOKOJIA
3aceIaHMsL
Kadeapsl

1 | 8 Yuebro- AKTyamuzanus yueGHo- 24.10.2018 é’—*—;‘;—"
METOHUECKOE H METO[HYECKOTO U No2 £ i
HHPOpPMAITHOHHOE | HH(POPMAITHOHHOTO
obecrneyeHne obecredeHHs
JUACITHTIITHHBI JTHCITMILITHHE]

(Mojtyist)

2 | 8 YueGuo- AKTyamuzanus yueGHo- 3.09.2019 6'4‘:7
METOIHYECKOE H METOHYCCKOTO H Nel e
HHpOPMALTHOHHOS | HH(OPMAITHOHHOTO
obecneucHue obecneueHus
JUACITHILTHHbI JIHCITHILTHHBI
(Mo/1yaist)

3 | 8 Yuebuo- AxTtyamazanusa yueGHo- 3.09.2020 &f"‘:—:_:—?
MEeTOJHYECKOE H METO/IHYECKOTO H Nel o i
uHpopMaHoHHOe | HHQOPMAITHOHHOTO
obecreucHue obecredeHust
JIACITHTITHHBI JIMCIHMILITHHEI

(MonyIst)




1 Ilenu ocgoeHusi OucyunauHbl
Llenbto ocBOeHUSs AUCLUIIIUHBI «OCHOBBI 1e()OpMaLMOHHOTO HAHOCTPYKTYPHUPOBAHUSI»
SIBJISIETCS:
-pa3BUTHE y CTY/IEHTOB JIMYHOCTHBIX KayeCTB, a TakKe (pOpMUpOBaHue MPOQeCcCrOHaTbHbIX
KOMIIeTEeHIIUH B COOTBeTCTBUHM C TpeboBanussMu OT'OC BO mo HarpaB/eHHIO ITOATOTOBKH
22.03.01 MarepuanoBeieHMe U TEXHOJIOTUA MaTepHasoB.

2 Mecmo ducyunauHbl 8 cmpykmype obpazoeamenbHOL NpO2PAMMbl
nodzomoeku bakanaspa
IucuumnivHa «OCHOBBI e(pOpMaLMOHHOTO0 HAHOCTPYKTYPUPOBaHUS» BXOJUT B BADUAaTUBHYIO
yacTh 6;710ka 1 obpa3oBaTesibHOM MTPOrpaMMBI.
515t u3yueHust AUCLUTITMHBI He0OX0AMMBI 3HaHUS (YMeHWsI, B/afieHnst), ChOpMHUPOBaHHBIE B
pe3yJibTaTe U3yuyeHUsl C/IeAYIOLUX JUCLUIIVH!
-BBe/leHHe B MaTepuaoBe/|eHUe;
- BBe/IeHVe B HarpaBJIeHUE;
-o011iee MaTepraioBe/ieHUe U TeXHOJIOTUU MaTepHaJoB;
- MexaHHWKa MaTepuasioB ¥ OCHOBbI KOHCTPYUPOBaHHUSI;
-IPOYHOCTb U TJIACTUYHOCTh HAHOMAaTeprasoB.
3HaHus (yMeHUsl, BjlajieHus ), TIOJTyYeHHbIe TIPY U3yUeHU! JaHHOW AUCLUTUIMHBI OyAyT
HeoOXOZMMBI UM TIPH Jja/IbHEeNIIeM U3yUYeHUH C/IeIyFOLUX JUCLIATIIHH:
- KOMITbIOTEPHOE MO/Ie/TMPOBaHKUe MPOLIeCCOB HAHOTEXHOIOTUi;
- MIJIaHMPOBaHUe KCIIepUMEeHTa;
- MeTO/Ibl ONTTUMU3aL1H;
- OpraHv3aLus U yrpaBjieHue [IPOM3BO/ICTBOM;
- TIpoLjecchkl U 000py/JoBaHKe [i7Is T0/TyueHUss HaHOMaTepHasioB;
-u3nUecKre CBOICTBa HAHOMATePUasOB;
a TaKkXXe IpHU JlanbHellei MOATr0TOBKe K TOCY/JapCTBEHHOM UTOTOBOM arTecTaljuu (ro-
CyZlapCTBEHHBIM 5K3ameH U 3aiuTta BKP).

3 KomnemeHyuu obyuarowezocsi, Gopmupyemble 6 pe3yabmame  OC80EHUs
OUCYUNAUHBI U NIAHUpyeMble pe3yibmambl 0byueHust
B pe3synbraTe ocBoeHUs AUCLUIUIMHBI «OCHOBBI e)OPMaLiMOHHOTO HAHOCPYKTYPHPOBaHUSI»
oOyyarormuiics Jo/mKeH 00/1a/1aTh CIeAYOIMMA KOMITeTeHLMSIMU:

CTpyKTYypHBI YpoBeHb OCBOEHUSI KOMIETEHIUH
Y 371eMeHT . . .
KOMIIeTEHIH IToporoseiit Cpennuit Bricokuit
" YPOBEHb YPOBEHb YPOBEHb
[TK-12: cnocoOHOCTBIO OCYIIECTB/IATh BLIOOD MaTepuasioB [y W3JeJUH  Pa3InyHOTO
Ha3HaueHMsl C yUeTOM 3KCILTyaTallMOHHbIX TpeOOBaHUM M 0XpaHbl OKpPY Karollled cpefbl
3Hatb 1. TToHATHIHBIN 1. TToHsATMIHBIN 1. TToHsITHIHBIY animapat
arrapaT Teopuu arrapaT Teopuu TeOpUU MPOLIeCCOB
TIPOLIeCCOB TIpOLIeCcCoB JeopMaLOHHOT O
nedhopMaLiOHHOT O nehopMaliOHHOT O HaHOCTPYKTYPHUPOBaHMUS;
HaHOCTPYKTYPHUPOBaHU | HAHOCTPYKTYpUpOBaHU | 2. OCHOBHBIE MOAXO/bI K
s; S; MOJTyueHHt0 00beMHBIX
2. OcHoBHbIe TTOAX0AbI | 2. OCHOBHBIE TIOAXOAbl | HAHOMAaTepUasoB U
K [10/TyYeHHI0 K M0JIyYeHUI0 K/1accupUKaLuio
00bEMHBIX 00BEMHBIX OCHOBHBIX METO/IOB
HaHOMaTepHUaJoB U HaHOMaTepHuasioB U JlehopMaLOHHOT 0




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT [ToporoBslii Cpennuii Beicokuit
KOMIIeTeHIU! ypOBEeHb YpOBEeHb ypOBEeHb
K/lacCHU(pUKaLHIo K/IaCCU(PUKALIUIO HaHOCTPYKTYPUPOBaHMUS;
OCHOBHBIX METO/I0B OCHOBHbIE METO/Ibl 3. OCHOBHbIE METO/IbI
nedopmMal[MOHHOTO nIebopmal[OHHOTO nIebopmMal[OHHOTO
HAaHOCTPYKTYPUPOBaHU | HAHOCTPYKTYPUPOBaHU | HAHOCTPYKTYPUPOBAHUS
SI; s; MaTepHrasoB, UX
3. OCHOBHbIE MeTO/Ibl 3. OCHOBHBIE METO/ bl 0COOEHHOCTH,
nedopmal[MOHHOTO nIebopmal[OHHOTO TeXHOJIOTUUecKue
HAaHOCTPYKTYPUPOBaHU | HAHOCTPYKTYPUPOBaHU | OrpaHUYeHUs U
sl MaTepuasoB, UX sl MaTepyasoB, UX TMepCreKTUBbI
0Cc0OEeHHOCTH, 0COOEHHOCTH, MIPUMEHEHUSL.
TeXHOJIOTUUecKue TeXHOJIOTUuecKue 4. 3aKOHOMEepHOCTH
OrpaHUYeHUs U OrpaHUYeHUsT U M3MeHEeHHsI CTPYKTYPhI U
TMepCIeKTUBbI MepCreKTUBbI KOMILIeKca (PM3HKO-
TIpPUMEeHeHUsI TIpUMeHeHUs. MeXaHUYeCKUX CBOUCTB
4. 3aKOHOMEePHOCTH MeTasl/IOB U CIJIaBOB B
M3MeHeHUsl CTPYKTYpbl | MpoLecce
1 KOMILIeKca pU3uKo- | AeopMaliiOHHOTO
MeXaHUUeCKHUX CBOMCTB | HAHOCTPYKTYPHUPOBAHUSI.
MeTaJIJIOB M CIiIaBoB B | 5. TpeboBanwus,
riporiecce rpe/ibsiB/IsieMble K
nehopMaLiOHHOT O rporieccam
HaHOCTPYKTYPUPOBaHU | Je)OpMaLiOHHOTO
s HaHOCTPYKTYPUPOBaHUs U
rpaBu/a (opMUPOBaHUS
CyOMMKDPOKDPUCTA/I/TUUECKO
i ¥ HAHOCTPYKTYPHI
00BeMHBIX MaTepHAJIOB B
niporiecce 06paboTKH
JlaB/IeHUeM.
6. TeopeTrueckue OCHOBBI
TpOLIeCCOB
nehopMaliOHHOT O
HaHOCTPYKTYPUPOBaHUsI
YMmerts: 1. TIpuoGpetatsb 3HaHust | 1. IIprobGpetatsb 3HaHusi | 1. [IpuobpeTath 3HaHUS B

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

B 00/1aCTH TIPOL[ECCOB
nehopMal[iOHHOT O
HaHOCTPYKTYPUPOBaHU
s1 00 BEMHBIX
MaTepHasoB;
2.KoppeKTHO BbIpakaTb
Y apryMeHTHPOBaHHO
000CHOBBIBATh
TI0JIOXKEHHUST
npeMeTHOM 006/1acTH
3HaHUS

o6/1acTH TIpOIeCCoB
nehopMal[iOHHOT O
HAHOCTPYKTYPUPOBaHUS
00beMHBIX MaTepHasoB;
2.KOppeKTHO BbIpaXkaTb U
apryMeHTHPOBaHHO
000CHOBBIBATh MOJIOXKEHUS
rpeiIMeTHOM 06/1acTU
3HAHUS IPUMEHUTETLHO K
00J1acTH HAHOWH/TY CTPUU
3. OOBSICHATD CYIITHOCTb U

TIPUMEHHUTETBHO K MIPUMEHUTETBHO K 0COOEHHOCTH

obsactu obactu TIPUHLIUITAAIBHBIX CXeM
HaHOWH/y CTPUU HaHOWH/1y CTPUH TIPOIECCOB

3. OOBSACHATD 3. OOBSICHATD neOpMaliOHHOT O




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT [ToporoBslii Cpennuii Beicokuit
KOMIIeTeHIU ypOBEeHb YpOBEeHb ypOBEeHb
CYIIHOCTb U CYIIHOCTb U HaHOCTPYKTYPUPOBAHUS
0Cc00eHHOCTH 0Cc00eHHOCTH 00beMHBIX MaTepHaJioB;
TIPUHIUIMUAABHBIX CXeM | TIPUHLUMUAIBHBIX cxeM | 4. [TporHo3upoBaTthb
TMpOLIeCCOB MpOLIeCCOB reoMeTpuuecKue
nedopmMal[MOHHOTO nIebopmal[OHHOTO rapamMeTphbl U KOMILJIEKC
HAaHOCTPYKTYPUPOBAHU | HAHOCTPYKTYPUPOBAHU | SKCILTyaTal[OHHBIX
1 00bEMHBIX 1 00beMHBIX XapaKTePUCTUK KOHEUHOU
MaTepuasoB MaTepua’sos; MPOJYKIIMM Ha OCHOBE
4. TIporHo3upoBarTb 3HaHUM TeopeTUUeCcKux
reoMeTpUuecKue OCHOB TPOL[ECCOB
rapaMeTphbl ¥ KOMIUIEKC | 00paboTKH, a TaKxe
9KCIITyaTal[MOHHBIX 3aKOHOMepHOCTel
XapaKTepUCTUK V3MeHeHUsI CTPYKTYPbI U
KOHEYHOU MPOAYKLIMKA | KOMILIeKca GU3HKO-
Ha OCHOBe 3HaHUI MeXaHUYeCKUX CBONCTB
TeOpeTUUeCKUX OCHOB | MeTaslJIOB U CILJIaBOB B
TrpoiieccoB 00paboTKH, | mporiecce
a TaKkxe nehopMaliOHHOT O
3aKOHOMepHOCTel HaHOCTPYKTYPUPOBaHHUS;
W3MeHeHUsl CTPYKTypbl | 5. [IpuMeHsITh Ha
Y KOMITIeKca (M3UKO- | TIPaKTHKe 3HaHUS O
MeXaHUUeCKHUX CBOMCTB | COBpPEMeHHbIX MeTo/ax
METAaJI/IOB U CIJIABOB B | MHTEHCUBHOM
rporiecce T/1aCTUYECKOU
nIebopmal[OHHOTO nedopmaluu 1
HAaHOCTPYKTYPUPOBaHU | 3aKOHOMEPHOCTSIX
s W3MeHeHUsI CTPYKTYPbI U
CBOMCTB MaTepuasoB B
rporjecce
nehopMaliOHHOT O
HaHOCTPYKTYPUPOBAHUS
TIPU NMPOEKTUPOBaHUM
TEXHOJIOTHUeCKUX
TMIPOLIECCOB TOTyUeHUst
MeTaslJION3/1e/TUM C
TpeOyeMbIM YPOBHEM
(bU3MKO-MexaHUUeCKUX
CBOMCTB
Branets: 1. TIpodeccuonanbhbiM | 1. TIpodeccronanbHbiM | 1. TTpodeccruoHanbHbIM

SI3IKOM TIPe/IMeTHOM
00/1aCTH 3HAHUS;

2. Cnocobamu
JeMOHCTPALIUK YMEHUSI

SI3IKOM TIPeIMeTHOM
00/1aCTH 3HAHUS;

2. Cniocobamu
JIEMOHCTpALMKA YMEHHS

SI3bIKOM TpeMeTHOM
00/1aCTH 3HAHUSI;

2. Cnocobamu
JIEMOHCTpALMK YMEHUS

aHa/IM3UpPOBaTh aHaJIM3UPOBAaTh aHaJIM3UPOBaTh CUTYaLUIO
CUTYaL1IO TIpH CUTYaL1IO NIpU TIpY U3yueHU! U
V3yUeHUH U W3yUeHUU 1 MPOEKTUPOBAHNU
MIPOeKTHPOBaHUHU MPOeKTHPOBAHUU TeXHOIOTMUeCKHUX
TeXHOJIOTUUeCKHX TeXHOJIOTUUeCKUX TMpOL|eCCOB

TIPOLIeCCOB TIPOLIeCCOB JedopMaLOHHOr 0




CTpyKTYypHBI YpoBeHb 0CBOEHUS] KOMIETEHIUH
Y 371eMeHT [ToporoBslii Cpennuii Beicokuit
KOMIIeTeHIU! YPOBEHb YPOBEHb YPOBEHb
nedhopMaLiOHHOT O nechopMaliOHHOT O HaHOCTPYKTYPUPOBaHUs
HAHOCTPYKTYPHUPOBAHM | HAHOCTPYKTYPUPOBAaHU | 00ObeMHBIX MaTepHasIoB;
1 00beMHBIX 1 00beMHBIX 3. Cnocobamu OLIeHMBaHUSI
MaTepHasoB MaTepua’sos; 3HAUMMOCTH U
3. Criocobamu TPaKTHYeCKOM
OLIeHUBaHUs MIPUTOJJHOCTHU TOJTyYeHHBIX
3HaYMMOCTH U pe3y/bTaToB;
NpaKTUYeCKOH 4. ITpakTYeCcKUMHU
TIPUTO/IHOCTU HaBbIKaMH
TOJTyYeHHbIX WCTI0/Tb30BaHUs
pe3y/bTaToB COBpPEMEHHbBIX MOJXO0/0B U

METO/IOB K TOTyYeHHIO,
WCCIIeIOBAaHUIO U
obpaboTke
HaHOCTPYKTYPHBIX
MaTepuasioB B 00beMe,
Heo0XOAUMOM J1/1s1
JanbHelIIero ooyueHus u
rpodeccruoHabHOM
JesITeIbHOCTH

4. CTpyKTypa M cojiep>XaHue JUCIUIUIMHBI (MO/y/Is1)

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

qucsie:

KonrakTHasi paborta-34,95 akazi.yacoB:
-ayiMuTopHast pabora - 34 aka/.4acos,
-BHeayiuTOpHasi pabora - 0,95
camocTosiTesibHast pabota — 109,05 akaz.yaca.

Buzpl yueOHOM
paboThI, N s
J
BKJIIOUast 7 2
CaMOCTOSATE/ILHYIO 89
o @DopMmBI TEKyLLero u =0
='| paboTy CTyIeHTOB &8
Paspgen/ Tema 9 TPOMEKYTOYHOT' O %)
< Y TPYA,0€MKOCThb S 2
JVCLIUTIVHBI o KOHTPOJIA 2 9
O (B yacax) o M
yCIieBaeMOCTH O m
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(e85 g~ M B
S|EglE e ®
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1 HaHoTexHoJIOTUU U 5| 2 - - 4 |YcTHBIN Ompoc IK-12 -3
HaHOMarepuasbl. Ob1e
cBefieHUs1. TepMUHBI U
onpejeneHus IpeMeTHON
o0s1acTH 3HaHUM.
2 OcobeHHOCTH CTPYKTYpel | 5 | 2 | 6/4 - 8 |[3amumTa [K-12 -
Y CBOMCTB 00bEMHBIX nabopaTopHoi 3yB.
HaHoMatepHasioB. Obsactu pabotsl Ne 1;




Bupipt yuebHOM

paboThl, = E
BKJ/THOYAst i
CaMOCTOATENBHYIO | o g o
£l pabory cTyzseHTOB OPMBbI TEKYILETO 1 20
Pasznen/ Tema Y [IPOMEXKYTOYHOI'0 ¥ E
JUCLUTIAHBI 5 1 TPYAOEMKOCTE KOHTPOJIA 23S
&) (B yacax) 2
- ol yCrieBaeMOCTH 3 =
AR oy’
AR S e
S|235| 28 S @
[as]
TIPUMeHEeHHUs.
3 OcHOBHBIE OAXO/IbI U 51 2 - - 4 |YcTHBIN OMpoC IMK-12- 3.
MeTO/IbI MOy YeHH st
00BeMHBIX HAHOMaTepHasoB.
Knaccudukaiysi 0CHOBHBIX
MeTOZIOB /le(pOpMaLIiOHHOTO
HaHOCTPYKTYPUPOBaHWUSI.
4 TeopeTyecKue OCHOBBI 5| 2 - - 2 | YcTHbBIN onpoc [MK-12 - 3.
TMpOLIeCCOB
JehopMaLiOHHOT 0
HaHOCTPYKTYPHUPOBAHMUSI.
5 JIMCKpeTHbIE CIIOCOOBI 5| 6| 6/4 - 10 |3ammura IMK-12 -
nechopMal[iOHHOT O nabopaTopHOM 3yB.
HaHOCTPYKTYPUPOBaHMUSI. pabotsl Ne 2.
KoHTtponbHas pabora
Ne 1.
6 HenpepbiBHbIE CITOCOOBI 5|2 |62 2 10 |3awgura [K-12 -
nebopmal[MOHHOTO nabopaTopHoi 3yB.
HaHOCTPYKTYPHUPOBaHUSI. paboter Ne 3.
KonTponbHast pabota
No 1.
7. IlpakTueckoe npuMeHeHue | 5 | 2 - 116/1| 16 |Iloaroroska u 3awura |I1K-12 - 3y.
rpoijeccoB JehopMaliOHHOTO 0 pedepara.
HaHOCTPYKTYPUPOBaHMUSI:
NIpo0J/IeMBI U TIEPCIIEKTUBHBIE
HarpaB/ieHUsi Pa3BUTUSI
HToro nmo pucuunimHe 5| 18 (18/10| 18/1 | 54 |IIpomeXyTOYHBIU -
0 KOHTPOJIb (3a4eT)

5 ObpazosamesnbHble U UHPOPMAYUOHHBIE MeXHON02UU
C yenbto peanu3alii KOMIIETEHTHOCTHOTO MO/X0/1a, a TaKXKe (POPMUPOBaHUS U Pa3BUTHS
npodeCcCHOHATBHBIX HAaBBIKOB 00YUArOIIMXCs peaTM3yIoTCs CIeAyIoIie CPeACTBa, CoCo0b

N OPrdHMU3alIMOHHBbIE MEPDOIPUATHA:

- U3yUeHHe TeOpeTHUYEeCKOro MaTepurajia JUCHUTIIMHBI Ha JIEKUAX C UCII0/Ib30BAHNEM

KOMITBIOTEPDHBIX TeXHOﬂOFHﬁ;

- CaMOCTosTeTbHOEe M3yUeHre TeoOpeTUueCKOoro MaTepurasa JUCLUIIMHBI C
WCTI0/Tb30BaHHEM METOAMUeCKUX pPa3paboToK, CrieliaabHOM yueOHOUM U HayuyHOU

JIUTEpaTyphl;

- q)OpMI/IpOBaHI/Ie " pa3BUTHE HpO(l)ECCI/IOHa]'IbHBIX HaBBIKOB OGy‘-IElI—OI_L[I/IXCH Ha

MPAKTUYECKHX 3dHATUAX.




B u3no)xeHnu IeKLIMOHHOTO MaTepHrasa U Mpy MpoBe/IeHUH NMPaKTUUeCKUX 3aHATUN
Tipe/riosiaraeTcsi iepexo/i OT PerpoAyKTUBHBIX MeTO/J0B 00yueHHs K UaCTUYHO-TIOMCKOBLIM U
YCCileloBaTe/TIbCKMM MeTO/jaM, Pa3BUBAOLLIMM JIOTHUECKOe, TeOPeTUUYeCKOe MBbIILITIeHHe,
yMeHHe apryMeHTHUPOBaTh W OTCTaWBaTh COOCTBEHHOe TIOHMMaHKe Boripoca. C 3ToM 1ie/ibio
BO3MOYKHO MCITO/Ib30BaHUE METOZIOB SBPUCTHUECKUX BOTIPOCOB ¥ OP3MUHCTOPMHHTA (MO3TOBOM
aTakm).

[Tpu npoBe/ieHMM MPaKTUYECKUX 3aHATUM TIpe/rioaraeTcsi UCIoJ/ib30BaHue

TeXHOJIOTHH1 B3aI/IMOO6y‘-IEHI/ISI.

CamocTosiTe/bHas pa60Ta CTYAEeHTOB A0/DKHA OBITD HallpaBJ/i€HAd Had 3dKPpeIlJIeHre TeOpeTUUeCKoro
MaTepuaJ/ia, U3/10)KeEHHOI' O IperojaBaTesieM, Ha npopa60TKy TeM, OTBeJEeHHbIX Ha CaMOCTOATEe/IbHOE 1U3yueHue,
Ha IMOATOTOBKY K IIPAKTUYECKUM 3aHATHAM, IMOAT'OTOBKY K WUTOTOBOM aTTeCTaluu.

B x0/1e 3aHATHI TIpe/TIO/IaraeTcs UCI0/Ib30BaHHe KOMILIEKCa MHHOBALMOHHBIX
METO/I0B aKTMBHOTO 00yUeHHsI CTYZIeHTOB, BK/IFOUAIOIIEro B Ce0st:

- co3/jaHMe TPOOJIEMHBIX CUTYALMH C TIOKa3aTeTbHBIM PellleHueM Tpo0JIeMbl
TIperiofiaBaTesieM;

- CAaMOCTOSITe/TbHYIO TIOUCKOBYIO JIeSITe/IbHOCTD B PEIIeHNH YueOHBIX TIpohsieMm,
HarpaBJIsieMy0 TIperofiaBaTesiem;

- CAaMOCTOSITe/IbHOE pellieHre TIPo0JIeM CTYAeHTaMU 10/] KOHTPOJIEM TIperiofiaBaTerIsl.

Pean3aiiusi THHOBAIIMOHHBIX METO/IOB 00yUeHHsT BO3MOXKHA C UCTI0/Thb30BaHUEM
CJ/IeIyOLIMX PUEMOB:

- UHCTPYKTaX CTY/IEHTOB T10 COCTABJIEHUIO TaOJIHI], CXeM, TPaMKOB C TIPOBe/IeHHEM
TIOC/IE/IYFOILIETO UX aHa/N3a;

- IPUMEHEeHNe PEeKOMEH/IAI|H 110 COCTAB/IEHHIO TE3UCOB U KOHCIIEKTOB TI0
TIPOUMTAHHOMY MaTepHuaiy;

- pacKphITHe TIperofiaBaTesieM NMIPUYKMH U XapaKTepa Hey/jau, BCTPeuaroIuxcsl Py
pereHun ripobiiem;

- IEMOHCTpaIWs a/TbTePHATUBHBIX MOIX0Z0B K PeIlleHnI0 KOHKPEeTHOM TIPOo0/IeMbI;

- aHa/TU3 TOJTyYEeHHBIX Pe3yJ/IbTATOB U OTHICKAHHE FPaHMI] UX PUMEHHUMOCTH;

- UCTIO/Th30BAHME 3a/IaHUH [I7IsI CAaMOCTOSATETbHOW PabOThI C M30BITOUHBIMU JJAHHBIMHU.

6 YuebHO-Memoduueckoe obecneueHue camocmosimenbHol pabombl 06yuarwuxcs

Tema Bug Kon-Bo DOopMbI KOHTPOJIA
JUCLIATIIUHBI CaMOCTOSITeJIbHOU 4acoB
paboThI
1 HaHoTexHo0ruu u [ToBTOpEHME 4 YcTHbIl o1poc
HaHOMaTepuaJbl. COOTBETCTBYIOLL[ETO
OO61mue cBefieHus.. JIEKLIMOHHOI'O MaTrepuasa U
TepMuHBI U CaMOCTOSATe/IbHOe U3y4YeHHe
orpejeseHust TeOpeTUUYeCKOoro Marepuasa 1o
npeIMeTHON obs1acTu Teme JUCLUIUIAHBI C
3HaHUM. VICII0/1b30BaHueM

MeTO/JUUeCKUX Pa3paboToK,
CrieLaabHON yueOHOM 1
Hay4YHOMW JTUTepaTyphbl

2 OcobeHHOCTH N3yueHvie TeopeTHUeCKOro 8 3aiura

CTPYKTYPBI U CBOMCTB
00BbEeMHBIX
HaHOMaTepHaJsoB.
Ob67acTy npuMeHeHwusl.

MaTepHaJia, o/Ir0TOBKA U
otopmiieHre pe3y/IbTaToB

saboparopHoit paboTsr Ne 1.

nabopaTopHoi
paboThbl Ne 1.

3 OcCHOBHBIE TOAXO/IBI U
MeTO/bI TIO/TyYeHUs
00BeMHBIX
HaHOMaTepUaJoB.

[ToBTOpEHUE
COOTBETCTBYIOLL[ETO
JIEKLJMOHHOT'0 MaTepuasa 1
CaMOCTOSATe/IbHOe U3y4YeHue

YcTHBIM o1poc




Knaccudukarys
OCHOBHBIX METO/IOB
JeopMaLOHHOTO
HaHOCTPYKTYPHUPOBaHMUSI.

TeopeTHUeCcKOro MaTepyasna Io
TeMe JUCLUTUIHEI C
WCTI0/Tb30BaHUEM
MeTOZMYeCKUX pa3paboTok,
CrieriabHON yueOHOM 1
HayYHOM JTUTepaTyphl

4 TeopeTtuyeckue
OCHOBBI I1POLIeCCOB
JeopMaLMOHHOTO
HaHOCTPYKTYPUPOBaHUs.

[ToBTOpEHME
COOTBETCTBYIOILErO
JIeKLIMOHHOTO MaTepHuasa u
CaMOCTOsITe/TbHOe U3yueHre
TeOpeTUYeCKOro MaTepuasa 1o
TeMe JUCLIUTUIMHBI C
WCII0/Tb30BaHUEM
MeTO/IUUeCKUX Pa3paboToK,
crieLiabHON yueOHOM 1
Hay4YHOMW JTMTepaTyphbl

YcTHbIl o1poc

5 JIMCKpeTHbIe CIIOCOOBI
JedopmalMoHHOT0
HAHOCTPYKTYPHUPOBAHUSI.

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

10

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

6 HemnpepriBHbIe
Cr10Cco0BI
JeopMaLOHHOTO
HAHOCTPYKTYPHPOBAHUSI.

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

10

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

7. IlpakTnueckoe
TIpUMeHeHue NPOoLIeCCOB

[ToAroTOBKA TEKCTa ¥ YCTHOTO
JIoK/aza (C rpe3eHTalied B

16

ITogroroBka u
3auuTa pedepara.
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nechopMal[OHHOTO dbopmate Microsoft Office
HAHOCTPYKTYpUpOBaHusi: | PowerPoint) /st 3a1UThl

1Ipo0JIeMbI 1 pedepara Ha Temy: «Bb1OOp

TIepCIIeKTHBHbIE TIepPCIIEKTUBHOTO Cr1ocoba

HarpaB/ieHus pa3BUTHS | J1edOpPMaIjIOHHOTO
HAHOCTPYKTYPHUPOBaHHUs

00BEMHBIX 3arOTOBOK [IJIsI
WHHOBAL[MOHHOTO TIPUMeHeHH st
B METa//yprum».

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 YTIJIOBOT'O MPEeCCOBAHUS».

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

KonrponbHas pabora Nel:

Bompoch! /iy1s1 KOHTPOBHOM paboThl «/IMCKpeTHbIe U HelpephIBHbIE MeTO/IbI
JedopMaliiOHHOTO HAHOCTPYKTYpPHUPOBaHUs 00eMHBIX MaTepuanoB» ((hopmupyercs 3
BapHaHTa T0 5 BOTIPOCOB).

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

3. Kak u3MeHsItOTCsl CTPYKTYpa M CBOMCTBa HU3KOYT/IepOAMCTON cTanu B npouecce PKYTI?
4. B yeMm 3ak/mouaeTcs cyThb npouecca PKY-«koHpopm» npeccoBaHUs?

5. UeM OT/IMUArOTCS MPOLIECCHI KPYUeHUs 10/ BEICOKUM /laB/IeHHeM C OTKPBITBIMUA OOMKamMu 1
Kpy4eHHst B O0MKax C TOIOCTBIO0?

6. Kakumu HefiocTaTkamMy 00/1aJjat0T JUCKPETHBIE MeTO/IbI ie)OPMAaLiOHHOTO
HaHOCTPYKTYPUPOBaHUs?

7. O0BsICHHTE CyTh PABHOKAHA/ILHOTO yri0BOro rpeccoBanusi (PKYTI).

8. Kakue MoziepHM31MpOBaHHbBIE CXeMbI Pa3paboTaHbI C 11e/IbI0 yCTPaHeH!sI OCHOBHBIX
He0CTaTKOB TPaAULMOHHOTO nporecca PKYTI?

9. Kak paccurThiBaeTCs rpupailieHue crerieHy AedopMaljiu B Iporjecce MHOTOKPAaTHOM
00paboTKu 3aroToBoK criocobom PKYTI?

10. B uem 3ak/r04aeTcst CyLHOCTH IIpoOLiecca BCeCTOPOHHEN KOBKU?

11. Kakum 006pa3oM OCyIIeCTBIISIETCS TIPOLIeCC LIUKINUeCKOU JedopMaliiu «ocajKa —
9KCTPY3us - ocazKa»?

12. B ueM 3ak/r0uaeTcst Criocob BUHTOBOM SKCTPY3UU?

13. B kakux crocobax e)opMariiOHHOT0 HAHOCTPYKTYPUPOBaHusi 0OpabaTbiBaroT
3arOTOBKH B BUJIe [JUCKOB?

14. Kakum obpa3om ocymiectsisitoT «Conshearing» mporecc?

15. Kakue cxembl THTEHCUBHOM IJIaCTUYeCKOM /lehopMariii MOTYT ObITb UCTIO/Ib30BaHbI C
1jeJbI0 Zie)OpMaL[MOHHOT0 HAHOCTPYKTYPHUPOBaHUsI IMCTOBOTO MpOKaTa?

IIpakTruecKue 3aHITUS:
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Pedepar Ha TeMy: «BbIOOp TIepCIieKTUBHOTO Criocoba AehopMarLioHHOTO
HaHOCTPYKTYPUPOBaHUsI 00beMHBIX 3ar0TOBOK [Ijisi ”YHHOBAL[MOHHOTO TIPUMeHeHHsI B
MeTaslTyprim».
Llesib — BBIMOHUTL KPUTUUECKHUI aHa/IN3 MPOLecCcoB AedopMaljioHHOTO
HAHOCTPYKTYPHPOBaHHS1 0ObeMHBIX 3arOTOBOK M Ha €r0 OCHOBE JIaTh 3aK/IF0YeHHe 0
1jesiecoobpa3HOCTH (MM HEBO3MOXKHOCTH) U TIepCIeKTUBAX MPaKTUUeCKOro MpUMeHeHUs
(TIpM KaKMX YC/IOBHSIX) PAaCCMaTPUBAeMOro Criocoba B MeTa/UTypri.
OO611e peKoMeH/jal[uK 110 BEIOOPY aHa/IM3UPYeMbIX CI1oco060B AedopMaljiOHHOTO
HAHOCTPYKTYPHPOBAHHS 0OBbEMHBIX 3ar0TOBOK:
1. KonmuecTBO aHanmM3upyeMbIX CII0COO0B: 3 MITYKH.
C uenbto obecrieueHNst BO3SMO>KHOCTH CPaBHUTE/ILHOTO aHa/IM3a UCCIelyeMble CIIOCOObI
JIOJDKHBI ObITH 00beZiHeHb! 0011M Tpru3HakoM. Hamnpumep:
- 110 TUTTY 06pabaTeIBaeMOro MaTepuasa: criocobbl 06pabOTKM MTPOBOIOKH, TIPYTKOB,
tacoHHbIX TTpodusIelt, TUCTOBOrO TIPOKAT, 3arOTOBOK B (hopMe JUCKOB U T.J.
- 110 XMMUYeCKOMY COCTaBy MaTepuasa: CTasb, YUCTble MeTasllbl, [IBETHbIE MeTa/UIbl U T.[.
- 110 cxeMe 00paboOTKHU — IpeccoBaHue, 0CajiKa, MPOTSDKKA, KpyUyeHre, SKCTPY3usi, POKaTKa 1
T.[I.
- MHOM TIpY3HaK (HaripumMep, criocob 06paboTKy MoBepXHOCTH, 06paboTKa ¢ MpUMeHeHHeM
3JIEKTPUYECKOTO TOKa, BBICOKOTeMITepaTypHasi 00paboTka, 00paboTka B Bakyyme,
TepMo/iedopmaliioHHast 06paboTka U T.7.)
OO6rast cTpykTypa pedepaTa (BO3MOXXHBIN BapUAHT)
1. TUTY/IbHBIN JIUCT.
2. CopepxxaHue.
3. Beegenue (popmyaupyeTcst CyTh UCCeyeMoi mpobieMbl, 000CHOBLIBAETCsI BLIOOD TEMBI,
OTIpeZIe/ISIIOTCS ee 3HAUMMOCTh M aKTYa/IbHOCTb, YKa3bIBAlOTCS Lie/lb ¥ 337jaurl paboThI).
4. OCHOBHas 4acCThb.
4.1. CymHoCTb, Ha3HaueHre U IPUHLIMIAAIbHAs CXeMa pean3aliy NCCiie[yeMbIX CrIoco00B
06paboTKwu.
4.2. OCHOBHBIE TIapaMeTPhI ¥ PeXKUMBI 00pabOTKH.
4.3. Ucnonb3yeMoe 060py/joBaHKe (TeXHOIOTHUeCKOe UK T1abopaTopHOe).
4.4. 3bpeKTHBHOCTD IPUMEHEHHs UCCTIeJyeMbIX CTIOCOO0B 00paboTKH (3KCIIepUMeHTaIbHbIe
JJaHHbIe WU TeopeTHUeCKre OLIeHKH, CBU/IeTeTbCTBYIOIIME O BIUSHUM 00paboTKKU Ha
CTPYKTYPY 4 (DU3UKO - MeXaHWUeCcKue CBOMCTBa MaTepurara)
4.6. AHann3 BO3MOXXHOCTH U 11e/1ec000pa3HOCTY MHHOBAL[MOHHOT'O NTPUMeHeHust criocoba
nedopMaliOHHOTO HAHOCTPYKTYPHUPOBaHUS 00BEMHBIX 3arOTOBOK B METa/l/TypPruu
(cpaBHUTeNbHBIN aHa/MU3 3PPEKTUBHOCTU, IPOU3BOJUTETHLHOCTH, PeHTabebHOCTH
TNIPOLIECCOB, JOCTOMHCTB U TEXHOJOTMUECKMX OTPaHUUeHUI U MyTeil UX yCTpaHeHHusl. .....)
5. 3ak/roueHue (3aK/Ir0UeHue 0 1ie/iecoo0pa3HOCTH (MTH HEBO3MOKHOCTH) U MePCIIeKTHBaX
MIPaKTHUeCKOT0 MpuMeHeHHs (TIPH KaKUX yCI0BUSIX) Crloco0a B MeTalTyprum).
6. CIIMCOK MCII0/Ib3yeMbIX UCTOUHHKOB.

7 OyeHouHble cpedcmea 04151 npogedeHUst NPOMENHCYmMOouHOU ammecmayuu
C 1je/1bI0 OTIpe/iesieHUsi CTeTleH! JOCTKeHUs 3ar/laHPOBaHHbBIX Pe3y/IbTaToB IpoMe-
JKyTOYHasi aTTeCTalys 1Mo JucurrHe «OCHOBBI ey OPMarjiOHHOT0 HAHOCTPYKTYPHUPOBa-
HUsI» TIPOBOJUTCS B (popMe 3aueTa.
[TepeueHb TeM [Jis1 IOATOTOBKY K 3a4eTy:

1. HanoTexHosioruu v HaHoMarepuasbl. O61ye ceefeHus. OCHOBBI KylacCU(UKALIMU U
TUIbI CTPYKTYP HaHOMaTepHasoB.

2. OcobeHHOCTH CBOMCTB 00beMHBIX HaHOMaTepHanioB. Pu3nuecKre MPUUKHbI CTIeLy-
(GuKY CBONCTB HAHOMaTepHasoB.

3. OrpaHuyeHusi U 06/1aCTH TIpUMeHeHHs1 00beMHBIX HAaHOMAaTepHasoB.

4. OCHOBHBIe TIOAXOABI ¥ METO/IbI TIOJTyUeHHs] 00beMHBIX HAHOMaTepUasoB.

5. Iporiecchl MHTEHCHBHOM TacTUueckon Aedopmariuu. CyIHOCTb, 0COO@HHOCTH,
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TpeOOBaHKS 1 OCHOBHBIE TPaBU/Ia 00pabOTKH.

6. OcobeHHOCTH HanpshKeHHO-/1e(OPMHUPOBAHHOIO COCTOSIHMSI MaTepHasa B IpoLjecce
VMHTEeHCUBHOM M/1aCTUYeCKOH ehopMariu.

7. Knaccugukarysi coBpeMeHHBIX POLeCCOB JeopMaLMOHHOT0 HAHOCTPYKTYPHUPO-
BaHMsI 00beMHBIX MaTepHasIoB.

8. [uckpeTHble criocoOb! ieOpMaljMOHHOT0 HAaHOCTPYKTYpHUpoBaHusi. Criocobsl fie-
(hopMaLMOHHOTO HAHOCTPYKTYPUPOBAHKS 3aTOTOBOK KPYUeHHEM.

9. [uckpeTHble criocobb! eopMallMOHHOTO HAHOCTPYKTYPUPOBaHUsl. TpAULIMOHHBIN

Y MOZIepHU3UPOBAHHbIE CXeMbI ITPOLjecca paBHOKaHAIbHOI'O YI/IOBOTO IIPeCCOBaHUS 3aroTo-
BOK.

10. [uckpeTHble criocoOb! 1eOpMalioHHOTO0 HAHOCTPYKTYpUpoBaHusi. CriocoOsI fie-
(hopMaLMOHHOT0 HAHOCTPYKTYPHUPOBaHUS 3arOTOBOK B IpoLiecce MPOKaTKU

11. [uckpeTtHble criocoOb! 1eOpMalioHHOTO0 HAHOCTPYKTYprUpoBaHusi. CriocoOsI fie-
(hopMaLMOHHOT0 HAHOCTPYKTYPHUPOBAHUS 3arOTOBOK B IpOLiecce SKCTPY3WUU WA OCAJKU.
12. HerpepoiBHBIE cTIOCOOBI /1e)OPMAIIMOHHOTO HAHOCTPYKTYPHUPOBAHHS 00 beMHBIX
MaTepuasoB.

13. [TpakTHyeckoe MpUMeHeHHe MpoLeccoB JehopMallMOHHOTO HAHOCTPYKTYpPHPOBa-
HUsI: TPOOJIeMbI U TTepPCIIeKTHBHbIE HarlpaB/IeHUsT pa3BUTHSI.

14. 3aKOHOMEPHOCTH U3MeHeHHsI MUKPOCTPYKTYPbI U MeéXaHU4YeCKue CBOKWCTBA yrJie-

POJMCTBIX KOHCTPYKLIMOHHBIX CTajieil B rporiecce AeopMaljiOHHOTO HAHOCTPYKTYpHPOBa-
HUSL.

15. TepMoCTabUIBHOCTD YTIePOJUCTBIX KOHCTPYKLMOHHBIX CTasiel, MojiyueHHbIX B
niporiecce ehOpMaljMOHHOTO HAHOCTPYKTYPHUPOBaHMUS.
16. [TpuMeHeHUe HerpepbIBHBIX CTTOCO00B /1ehOPMaLIMOHHOTO HAHOCTPYKTYPUPOBAHUS

JI71s1 TIO/TyYeHHsI KOHCTPYKLIMOHHOMW CTa/IbHOM MPOBOJIOKU C 33/laHHBIMU CTPYKTYPOU U
CBOICTBaMM.

71 monyyeHusi 3a4eTa 10 JUCLUIIIMHE 00yuaroIyics JO/DKeH 3allUuTUTh JlabopaTopHbIe
paboTsl, IpeicTaBUTEL pedepat B popMe yCTHOTO /I0K/Iaza, 06/1aaTh 3HAHUSIMU T10 BCEM
BOTPOCaM K 3aueTy.

Kputepun oLIeHKH (B COOTBETCTBHUHU C (POPMHUPYEMBIMHU KOMITETEHLIUSIMU U TUIAHUPYEMbIMU
pe3yJsibTaTaMy 00y4YeHust):
- OL|eHKa «3auTeHO» CTaBUTCS B C/Iydae OBJIa/ieHUsI CTY/JeHTOM BCero oobema yueOGHoro
MarepHara, akTUBHOUN pabOThI Ha 3aHSITUSIX, BBIMIOTHEHUS U YCIIELTHOM C/lau BCeX
71ab0paTOPHBIX ¥ MIPAaKTHUECKUX paborT;
- OL|eHKa «He3auTeHO» CTaBUTCS B CJIyyae HEBBITIOHEHUs CTYJEHTOM J1aD0paTOPHBIX U/UJTH
TIpaKTHUeCKUX paboT, a Tak)Ke MPY HU3KOM YPOBHE 3HAHUH I10 BOMPOCAM K 3aueTy.

8 YuebHo-memoOduueckoe u uHopmayuoHHoe obecneyeHue OUCYUNIUHDI

a) OcHoBHas 1MTeparypa:

1.CTpyKTypa ¥ CBOMCTBAa HAHOCTPYKTYPUPOBAHHBIX YT/IEPOIUCTBIX KOHCTPYKIIMOHHBIX
ctasneii : yuebHoe nocobue / [M. B. Uykun, H. B. Korera, FO. FO. Edumosa u ap.] ; MI'TY,
[kad. MuMT]. - Maruutoropck, 2011. - 112 c. : wi, guarp., cxemsl, Tabs. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/

1/1087773/72.pdf&view=true (mara obparenusi: 04.10.2019). - Makpoo6BekT. - TekcT :
3/IeKTPOHHBIN. - VIMeeTcs neuaTHbIN aHasor.

2. Uykun, M. B. ledhopmarioHHOe HAHOCTPYKTYPUPOBaHKe TIPOBOJIOKH : yueOHOe
nocobue / M. B. Uykun, M. A. [Tonskosa, [I. I'. EmaneeBa ; MI'TY. - Marauroropck, 2012. -

57 c. : un., cxembl, Tabi. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
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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=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

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:

1. Creb6nssko, B. JI. MoauduipoBaHyie MeTa/l/TiueCKoi TTIOBepXHOCTH B
TIPOU3BO/ICTBE CIOMCTHIX KOMITO3UTOB U MOKPBITHH : yueOHOe rocobue / B. JI. CtebnsiHko, A.
I1. ITonomapes ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 anekTpoH. ont. guck (CD-
ROM). - 3arn. ¢ tuty. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3291.pdf&show=dcatalogues/1/1137657/3291.pdf&view=true (mara obpaiieHus:
04.10.2019). - MakpooOBeKT. - TeKcT : 3meKTpoHHBIN. - CBefjeHHsI AOCTYIHBI Takke Ha CD-
ROM.

2. CrebnsHko, B. JI. HoBbie BbICOKO3()(DeKTUBHBIE COBMEIEHHBIE TPOL{ECCHI
MO/IM(PULIMPOBAHUS MeTalJInyeCKOW MOBEPXHOCTH B TIPOM3BO/ICTBE CJIOUCTHIX KOMIIO3UTOB U
TIOKPBITHH : yuebHoe mocobue / B. JI. CrebnsiHko, A. I1. TToHomapes ; MI'TY. -
MarnuToropck : MI'TY, 2018. - 1 anektpoH. onT. Auck (CD-ROM). - 3ar/. ¢ TUTY/1. 9KpaHa.
- URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3585.pdf&show=dcatalogues/1/1515218/3585.pdf&view=true (mara obpareHus:
04.10.2019). - MakpoobnsekT. - Tekcr : anmekTponHsIid. - ISBN 978-5-9967-1110-9. -
Ceegienus focTyrHbl Takxke Ha CD-ROM.

3. Uykun, M. B. MogenupoBaHue rporeccoB 00paboTKy MeTasIoB /jaBieHUeM C
Mcrob3oBaHueM rporpamMmmHoro komriiekca DEFORM-3D : yue6Hoe rocobue / M. B.
YykuH, M. A. TTonskosa ; MI'TY, [kad. MuMT]. - Maruuroropck, 2011. - 113 c. : w., Tabm.

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

name=497.pdf&show=dcatalogues/1/1088078/497.pdf&view=true (mata obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIM aHasor.

4. Uykun, M. B. Teopus u TeXHO/IOrMs IPOU3BOZCTBA KOMITO3ULIMOHHBIX
MaTepHasioB. MexaHHKa pa3pyllieH’si KOMITO3ULIMOHHBIX MaTepuasoB : yuebHoe rocobue / M.
B. UykuH, M. A. TTonsikoBa, M. I1. Bapebiinukos ; MI'TY, [kad. MuMT]. - MarauToropck,

2010. - 133 c. : m., Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true (mata obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIN aHasor.

Crrcok HAayUHBIX ITepuoaudeCKrux 1/13,an1/1171:

1. HaHoTexHo/iI0rMY ¥ HAHOMaTepUaJbl.

2. HaHOTexXHO/I0rMM B CTPOUTE/ILCTBE (3/IeKTPOHHBIN JKypHal).

3. MartepuanoBejeHue.

4. ®u3uKa MeTa/uIOB U MeTajllloBe/jeHue.

5. BecTHMK MarHMToropckoro rocy/lapCTBeHHOro TeXHHUYeCKOr0 YHUBepCUTeTa
uM. I'"'1. Hocosa.

6. BectHuk BopoHeXXcKoro rocyZjapCTBeHHOTO TEXHUUECKOIO0 YHUBEPCUTETA.

7. BecTHUK V)KeBCKOIr'o rocy/1lapCTBEHHOIO TeXHUYECKOr0 YHUBepPCUTeTa.

8. BectHrk TamMOOBCKOI0 roCyZJapCTBEHHOTO TeXHUYECKOTO YHUBEPCUTeTa.

9. BectHuk YI'ATY.

10. Bectnuk FOXHO-YpanbCKOro rocyfapcTBeHHOro yHuBepcuteta. Cepus
Mertamnyprus.

11. JKypnan Cubupckoro esepasbHOro yHUBepcUTeTa. TeXHUKA U TEXHOJIOTHH
Journal of Siberian Federal University. Engineering & Technologies.

12. W3BecTus BbICIIMX yueOHbIX 3aBefieHHi. UepHast MeTa/Typrus.

13. MW3Bectus TynbCKOro rocyAapCTBeHHOr0 yHUBepcUuTeTa. TexHuueckue HayKu.

14. Metannypr.
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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
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true

15. Mertaisbl.

16. HaykoeMmKuHe TeXHOJIOTUM.

17. IlepcrieKTUBHBIE MaTepyaslbl.

18. IlepcrieKTUBBI HAYKHU.

19. [dedopmarus 1 paspylieHre MaTeprasoB.
20. YepHble MeTasUIbI.

21. Cranb.

22. TexHosorus MeTaioB.

B) Metopuueckue yKa3aHUA:

1. MexaHusMbl (OPMHPOBAHHKS MeKOJUCIIEPCHOM CTPYKTypbl B mporieccax OM[I:
Mertog. yka3. / XaputoHoB B.A., fAmawmeBa E.HO. — MarHutoropck: m3za-Bo MarHuToropck.
roc. TexH. yH-ta um. I'.1. Hocosa, 2011. — 36 c.

2. MopgenupoBaHvde TIPOLIECCOB WHTEHCHMBHOW TilacTMUeCcKoW fedopmainuu C
WCIonb30BaHueM TMporpamMMHoro komriekca DEFORM 3D (Mertoauueckue ykasaHus K
MPaKTUUeCKUM 3aHATHSM 10 aucturivHe «Teopusi OM/[» A CTy[JeHTOB CIeljuaJbHOCTU
150106) / M.B. Uykun, M.II. bapenunukos, M.A. Tlonskosa // Marauroropck: I'OY BIIO
«MTI'TY», 2010. 20 c.

3. MogenvpoBaHHe mpoLjecca paBHOKAHA/IbHOW YIJIOBOU MPOTSDKKU C UCII0J/Ib30BaHNEM
niporpaMMHoro Komruiekca DEFORM 3D (MeTtoauueckue yka3aHus K jlabopaTopHoii pabote
no auctmryiiHaM «KHUP» u «MeTopl vcciejoBaHus MPoLeccoB U 00bekToB OM/I» st
cTyfeHToB crietyanbHocTer 150106, 150108 u Hampasnenusi 150100) / M.B. UYykun, M.IL.
bapeimankos, M.A. ITonsikoBa // Marautoropek: I'OY BIIO «MI'TY», 2010. 18 c.

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypcChI:

1. http://www.nanonewsnet.ru/ - cait o HaHoTexHojorusix Nel B Poccumn

2. http://www.nanometer.ru/ - calT HaHOTexHOJIOrMueckoro obijectBa «HaHomeTp»

3. http://nauka.name/category/nano/ - Hay4YHO-TTONY/ISIPHBIN ropTant )
HAaHOTEXHOJIOTUSX, OMOreHeTUKe U MOTyTIPOBOAHUKAX

4. http://www.nanorf.ru/ - xxypHan «Poccuiickve HaHOTeXHOJIOTU»

5. http://www.nanojournal.ru/ - Poccriickuii 371eKTPOHHbINA HAaHOXKYpHasI

6. http://kbogdanovl.narod.ru/ - «4To MOTyT HAHOTEXHOJIOTHH ?», HAYUHO-TIOMY/ISIPHBIN
CalT 0 HAHOTEeXHOJIOTHSX .

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

8. Poccuiickas I'ocynapcrBenHas 6ubanoreka URL:http:/www.rsl.ru/;

9. Poccuiickas HaroHanpHag 6ubnroreka URL: http:/www.nlr.ru/;

10. TocynapcTBeHHasi MyOnAWYHasi HayyHO-TexHUYeckas O0ubmnoreka Poccuu URL:
http://www.gpntb.ru/;

11. Public.Ru - ny6nnunas nHtepHeT-6ubmoreka URL: http://www.public.ru/;

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

13. Lib.students.ru -  CrygeHueckas  6ubnuoteka  lib.students.ru ~ URL:
http://www.lib.students.ru;

14. Hayunas 6ubanoreka CaHkT-ITeTepOyprckoro I'ocyjapcTBeHHOr0 YHUBEPCUTETa
URL: http://www.lib.pu.ru/;

15. Bykunuct (ITouckoBasi cucteMa "ByKWHUCT" TipefiHa3HaueHa /1Jisi TIOMCKA KHUT U
IPYTHX 37eKTPOHHBIX TEKCTOB, MMelolmxcs B cBobogHoM foctyme B MurepHer) URL:
http://bukinist.agava.ru/;

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

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

18. TIlTouck kaur Google URL: http://books.google.com/.
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9 MamepuaﬂbHo-meXHuueCKoe obecneueHue aUCL{UTUIUHbl
MamepuaﬂbHO-mGXHUHQCKOB obecneueHue aLlCL;LlI’l/IUHbl eKk/irouaem:

Tun ¥ Ha3BaHUWe ay/IUTOPUU

OcHallleHre ayauTOpUn

JleK1[MOHHas ayAUTOPUs

MyibTUMeIUiHbIe CPeICTBA XPaHeHus, repeiau U
TIpe/iCTaB/IeHust yueOHOUM uHbopMaIu

Ayputopuu s
CaMOCTOSITe/TbHOM pabOoThI:
KOMITbIOTEPHbBIE KJ1aCChl;
UYMTa/IbHbIe 3a/1bl OMOTHOTEKH

ITepcoHasibHBbIE KOMITBKOTEPHI C BEIXOZ0M B ITHTEpHeT
Y C JOCTYTIOM B 37IeKTPOHHYIO MH(OPMAaLIMOHHO-
obpa3oBaTesibHYIO Cpely YHUBEpCUTeTa
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