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Cocrasurens / cocTaBUTENM: K.(¢.-M.H., noleHT XaMuayiuind Arinap Paudosuu

Pabouas nmporpamMma JHCHMILIMHBI YTBEP)KJICHA HA 3aceaHnu Kadeapbl HHKEHEPHON DU3MKU U
dbusnky MatepraioB MpoTokoa Ne 7 oT «28» utonst 2019 r.

JlononHeHys U U3MEHEHMsI, BHECEHHBIE B padOuyl0 MPOrpaMMy AUCLMILIMHBL, YTBEPKIACHBI Ha
3acelaHuy Kadeapbl ,
IpOTOKOJ Ne OT « » 20 r.

3aBeayromuit kadeapoit / d.N.0/

JlononHeHys U U3MEHEHUsI, BHECEHHbIE B pa00uyl0 MPOrpaMMy AMCLMILIMHBL, YTBEPXKIACHBI Ha
3ace/laHuy Kaderpbl ,
pOTOKOJ Ne OT « » 20 r.

3aBenyromuii kageapoit / O.1.0/

JlononHeHys U U3MEHEHUsI, BHECEHHbIE B pa00uyl0 MPOrpaMMy AMCLMILIMHBL, YTBEPKACHBI Ha
3aceaHuu Kadeapsl ,
poTokoJ Ne OT « » 20 r.

3apenyrouuii kadenpoit / ®.N.0/




CnMcok J0KyMEHTOB U MaTepHAJIOB

1. IlepeueHs MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUIIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBbl

N

. MecTo AMCUMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

3. Conepxanue pabodeit mporpaMmbl (00BEM JUCITUTIIIMHBI, TUIIBI M BUABI Y4€OHBIX
3aHATUH, y4eOHO-METOJMUECKOe 00ECIIEYeHHE CaMOCTOSATEILHOW PabOoThI
00yJaronmxcs)

4, (DOH[[ OLCHOYHBIX CPCACTB 1O AUCHUIIIINHEC

4.1. [lepevyeHb KOMIIETEHIIUN ¢ YKAa3aHUEM 3TAIOB UX (JOPMHUPOBAHKS B IIPOIIeCCe
OCBOEHUS 00pazoBaTeNbHOM MporpamMmel. OnucaHue moka3areiaei 1 KpUTepueB
OLICHUBAHMSI KOMIIETEHIMI Ha Pa3IMYHBIX 3Tanax ux (opMUPOBAHUS, OMUCAHUE IIKAI
OIICHUBAHUS

4.2. TunoBble KOHTPOJIBHBIC 3aIaHUS WJIM UHBIC MaTEPHAIbl, HEOOXOUMBIC IS
OLICHKHY 3HAHU, YMEHHUI, HABBIKOB U OMBITA ACATEIbHOCTH, XapaKTEPUIYIOIIMX ITAIbI
(hopMHUpPOBaHHS KOMIIETEHITUH B ITPOIIECCE OCBOEHUS 00pa30BaTEIIbHON MTPOTrPAMMBI.
Metoanueckrue MaTepHuaibl, ONPEACISIONIME TPOLEAYPHI OLIEHUBAHUS 3HAHUIA,
YMEHH, HAaBBIKOB M OMBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX 3TaIbl (OPMUPOBAHUS
KOMIICTEHITHI

4.3. Petimune-nian OUCYuniuHvl (npu Heooxooumocmu)

5. YuebHo-MeToau4eckoe 1 HHGOPMAITMOHHOE 00eCTIeueHUEe TUCITUTITUHBI

5.1. [lepeueHb OCHOBHOI U JOTIOTHUTEIBHON yUeOHON TUTEPATyphl, HEOOXOAUMOM st
OCBOEHUS NUCLIUIUINHEI

5.2. [lepeuens pecypcoB nHGOPMaLIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
U TIPOrpaMMHOTO 00ecrieueHus, HEOOXOANUMBIX JJIsi OCBOCHUS JUCIUTIIIUHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, He0OX0oAUMas ISl OCYIIECTBICHUS
00pa30oBaTeNLHOTO Mpolecca MO AUCHUIINHE




1. IlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO JUCHHUILINHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH Pe3yJIbTaTaMHi 0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbl

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30oBaTeIbHOMN MPOrpaMMbl 00yUJaAIOIIUNACS JTOJIKSH OBIIAJIETh

CIICAYIONIMMU Pe3yJbTaTaMu 0O0yUEHHsI 10 JUCIUTUTNHE:

Pe3ynbrarel 00yueHus

dopmupyemasi KOMIIETCHIUS
(c ykazaHueM KoJia)

[Ipumeuanue

3HaHUs 1. 3nare ocobennoctu | CrocoOeH ynpaBiiTh
(U3UKO-XMMHUYECKHUX TEXHOJOTHYECKUM MPOLIECCOM
MIPOIIECCOB, MIPOU3BOJICTBA HOBBIX MAaTEPHAIIOB
MIPOTEKAIOIINE B | (TIK-4)
Marepuagax Ipu KX
MOJTy4eHuHu, 00paboTKe
u MoauduKanmum,
UCIIOJIb30BATh B
MCCIICIOBAHMIX u
pacuerax 3HaHHS O
METOAax
UCCIIeIOBAHMSI,
aHaIM3a, JUArHOCTHKHU
u MOJIETTUPOBAHUS
CBOWCTB BEIIECTB
(MaTepuaios),
MIPOBOIHTH
KOMIUIEKCHbBIE
MCCIICIOBAHMS,
MIPUMEHSIS
CTaHJIapPTHHIE u
cepTu(dUKaIMOHHbIC
WCIIBITAHUS
2. 3Hath ocHoBHbIE | CIOCOOEH YIpaBIsTh
TOJIOKCHHUS TEXHOJIOTUIECKUAM TPOIIECCOM
MaTEHTHOTO MIPOU3BOJICTBA HOBBIX MaTEePHAIOB
3akoHomatenbctBa U | ([IK-4)
aBTOPCKOTO npasa
Poccuiickoit
®Denepanuu,
HOPMATHUBHEIC
JTIOKYMEHTBI o
BOTIpOCaM 3aIUTHI
HHTEJIEKTYaTbHOM
COOCTBEHHOCTH  IpHU
MOJITOTOBKE
JTOKYMEHTOB K
MAaTEHTOBAHUIO u
0(OPMIICHUIO HOY-Xay




3. 3HaTb OCOOEHHOCTHU
BbIOOpa  MaTepuasoB
IUISL 3a/IaHHBIX YCIOBUH
IKCILTyaTaIluu c
y4eToM  TpeOoBaHUU
HAJC)KHOCTH u
J0JTOBEYHOCTH,
9KOHOMHYHOCTH u
IKOJIOTHIECKUX
MOCIEACTBUI ux
MPUMEHEHHS Ha OCHOBE
3HAHUS OCHOBHBIX
THUTIOB HEOPTaHHYECKUX
" OpPTaHHYECKUX
MaTepHalioB
Pa3IMIHOTO
Ha3HAYCHUS, B TOM
qrClie HAHOMATEPHUAJIOB

I' CriocobeH ynpaBisiTh
TEXHOJOTHYECKHUM MPOLIECCOM
MIPOU3BOJICTBA HOBBIX MAaTEPUAIOB
(TIK-4)

4, 3Hate MeTOmbpl H
CpencTBa
aBTOMAaTH3aI[UU
MIPOIIECCOB
IIPOU3BOJICTBA,
BBIOMpATH
o0opynoBaHue u
OCHACTKY, METOJbI W
MPUEMBbl  OpraHU3aluN
TpyAa,
00€eCcIeYnBarOIINX

s dexTUBHOE,
TEXHUYECKU u
9KOJIOTHYECKH
Oe3omacHoe
TTPOU3BOJICTBO

CrniocobeH ynpaBisTh
TEXHOJIOTUYECKUM IPOLIECCOM
IIPOM3BO/ICTBA HOBBIX MaTEpUaAJIOB
(TIK-4)

5.3HaTh
IKCITTyaTaIuu
COBPEMEHHOTO
o0opyoBaHUs u
npubopoB

ImpaBHjia

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKHM IIPOIIECCOM
MIPOM3BOACTBA HOBBIX MaTepHAJIOB
(TIK-4)

6. 3HaTL TEXHHUYECKHE
CpeacTBa TUTST
W3MEpPEHHS U KOHTPOJIA
OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKUX
MPOLECCOB, CTPYKTYPHI
u CBOMCTB
KEpaMHUYECKUX
MAaTEepUAJIOB U U3IETUHI
W3 HUX, IJIAHUPOBAHUSA

u peanu3anuu
HCCIeOBaHUU "
pazpaboTok

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKHM IIPOIIECCOM
MIPOM3BOCTBA HOBBIX MaTepHAJIOB
(TIK-4)




7. 3Hath  CIoOcoOBI
pa3paboTku u
peanu3alnuu TPOEKTOB,
yIIOBJIETBOPSIFOIINX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
YHCIe TpeOOBaHUAM
3KOHOMHYECKOMN
a¢exTuBHOCTH,
TEXHUUECKOH Hu
9KOJIOTHYSCKOU
0e30IMacHOCTH

CniocobOeH ympaBisiTh
TEXHOJOTHYECKHUM MPOLIECCOM
MIPOU3BOJICTBA HOBBIX MAaTEPUAIOB
(TIK-4)

8. 3marp  mpaBuia
MIPOCKTUPOBAHHUS
TEXHOJIOTUIECKHUX
MIPOIIECCOB
MIPOU3BOJICTBA
KepaMU4eCKOTr0o
MaTepualia M H3JeIHi
W3 HEro C 3aJaHHBIMHU

Cnoco0eH ynpaBisTh
TE€XHOJIOTMYECKUM ITPOLIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPHAIIOB
(TIK-4)

XapaKTepUCTUKAMHU

YMenus 1. Ymets | CriocoOeH yrpaBisiTh
HCIOJIb30BaTh TEXHOJIOTUYECKUM MPOLIECCOM
MOHMMaHWe  (PU3UKO- | IPOM3BOJICTBA HOBBIX MAaTEPUAIOB
XUMHUYECKHX (TIK-4)
IIPOLIECCOB,
IpoTeKaroIue B

MaTepuaiax mOpHh  HX
nojiyueHuu, obpaboTke
u MoauUKaIIH,
UCIOJIb30BATh B
MCCIIEIOBAHMSIX u
pacuerax 3HaHUA O
METOAax
HCCIIeIOBaHMS,
aHau3a, JUarHOCTUKHU
" MO/ICITUPOBAHUS
CBOWCTB BEILIECTB
(MaTepuaiion),
IIPOBOJIUTH
KOMILIEKCHBIC
HCCIIeIOBaHMS,
MIPUMEHSS
CTaHJapTHBIE U
cepTudUKaIMOHHBIC
UCTIBITAHUS

2. YMeTh MOJIb30BaThCs
OCHOBHBIMH
ITOJIOXKCHHUAMAU
IIaTECHTHOT'O
3aKOHOAAaTCJILCTBA n
ABTOPCKOI'0 ImpaBa

CrniocobeH ynpaBisiTh
TEXHOJIOTHYECKHM IIPOIIECCOM
MIPOM3BOCTBA HOBBIX MAaTepUAJIOB
(TIK-4)




Poccuiickoit
®enepauuu,
HOpPMaTHUBHBIE
JTIOKYMEHTBI 110
BOIIpOCaM 3aIIUThI
HMHTEIUIEKTYyJIbHOMN
COOCTBEHHOCTH npu
MMOATOTOBKE
JIOKYMEHTOB K
IIaTCHTOBaHUIO i
0(OPMIICHUIO HOY-Xay

3. YMmerp mnpoBOAMTH
BBIOOpP MaTepUajIoB st

3aJaHHBIX YCIIOBH
JKCILTyaTaluu c
ydyeToM  TpeOoBaHUUI
HaJEe)KHOCTH u
JOJITOBEYHOCTH,
9KOHOMHMYHOCTH U
JKOJIOTUYECKHUX
OCJIEJICTBUH 17.4
IIPUMEHEHHUsI HA OCHOBE
3HAHUS OCHOBHBIX
THUIIOB HEOPTraHUYECKHUX
u OpPraHMYECKUX
MaTepuaioB
pa3IM4HOrO

Ha3Ha4YCHMUA, B TOM
YKUCJIC HAHOMATCPpUAJIIOB

Crnioco0eH ynpaBisTh
TEXHOJIOTUYECKUM MPOLIECCOM
IIPOU3BOJCTBA HOBBIX MAaTCPUAJIOB
(TIK-4)

4, Ymerhb
CaMOCTOSITENTEHO
pa3zpabaThiBaTh METO/IbI
u CpeacTBa
ABTOMATH3AINH
MIPOILIECCOB
MIPOU3BOJICTBA,
BbIOMpATh
o0opynoBaHue u
OCHACTKY, METOJbl H
MPUEMBl  OpraHU3aINN
Tpyaa,
00ecreunBaroIINX

3¢ deKTUBHOE,
TEXHUYCCKH u
IKOJIOTHYECKH
6e3omacHoe
IIPOU3BOJICTBO

Crnioco0eH ynpaBisTh
TEXHOJIOTHYECKUM MPOLIECCOM
IIPOM3BOJICTBA HOBBIX MATCPHUATIOB
(TIK-4)

5. YMmetb
AKCIUTYaTHPOBATh
COBPEMEHHOE
obopynoBaHue u
prOOpPbI

Crnoco0eH ympaBisTh
TEXHOJIOTUYECKUM MPOLIECCOM
IIPOMU3BOJICTBA HOBBIX MATCPHUATIOB
(TIK-4)




6. VMeThb
CaMOCTOSTEIHHO
HCIIOJIb30BAaTh
TEXHUUYECKUE CPEIICTBA

U WU3MEpPEHHs U
KOHTpOHH OCHOBHBIX
MapaMeTpoB
TCXHOJIOTHYCCKUX
MPOLECCOB, CTPYKTYPHI
u CBOMCTB
KEpaMUYECKUX

MAaTEpUAJIOB U WU3IEITUI
W3 HUX, IJJAHUPOBAHUS

u peanuzanuu
HUCCIIETOBAHUN "
pa3paboTok

CniocobOeH ympaBisiTh
TEXHOJOTHYECKHUM MPOILIECCOM
MIPOU3BOJICTBA HOBBIX MAaTEPUAIOB
(TIK-4)

7. YMeTb NPUMEHSATH
CTOCO0BI pa3paboTKu U
peanu3alnuu TPOEKTOB,
YIOBJICTBOPSIOLITUX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
YHCIIe TpeOOBaHUAM
SKOHOMHYCCKOM

¢ dexTuBHOCTH,
TEXHUYCCKOMN u
9KOJIOTUUYECKOM
0e30IMacHOCTH

CrniocobeH ynpaBisTh
TEXHOJIOTUYECKUM IPOLIECCOM
IIPOM3BO/ICTBA HOBBIX MaTEpUAJIOB
(TIK-4)

8. YMeTh mosiabp30BaThCs
IIpaBUIaMu
MIPOEKTUPOBAHUS
TEXHOJIOTHYCCKUX
MPOLIECCOB
MPOU3BOACTBA
KEPaAMUYECKOr 0
Marepuajia M HU3AEIun
W3 HETrO C 3aJaHHBIMU

CrniocobeH ynpaBisTh
TEXHOJIOTUYECKUM IPOLIECCOM
IIPOU3BOJICTBA HOBBIX MAaTE€PUAIIOB
(TIK-4)

XapaKTepUCTHUKAMU

Brnanenus 1. Brnagers HaBbikamu | CriocoOeH ynpaBisiTh

(HaBbIKHU / HCIIOJIb30BAaHUS TEXHOJIOTMYECKUM IIPOLIECCOM

OIIBIT (U3NKO-XUMHUYECKUX IIPOU3BOJICTBA HOBBIX MAaTEPHAIIOB

JESATeTLHOCTH) | TIPOIIECCOB, (TIK-4)
IIPOTEKAIOIINE B

Marepuasiax TpU  HUX
MOJTy4eHUH, 00paboTKe

u MoauUKaIIH,
HCITOJIL30BaTh B
HCCIICIOBAHUIX 51
pacdyerax 3HaHUA O
MeToAax
HCCIIEIOBAHUS,

aHaM3a, IHArHOCTHUKH




u MOJIETTUPOBaHUS
CBOWCTB BEIIECTB
(MaTepuaiios),
MIPOBOIHTH
KOMILUIEKCHbBIE
UCCJICIOBAHMSI,
MIPUMEHSIS
CTaHJIapPTHHIE u
cepTu(dUKaIMOHHbIE
WCIBITAHUS

2. Brnagers HaBBIKAMHU
MOJIb30BAHUS
OCHOBHBIMH
MIOJIOKCHUSMU
HaTEeHTHOTO
3aKOHOJATENbCTBA U
aBTOPCKOTO npasa
Poccuiickoit
®enepanuu,
HOPMAaTHBHBIC
JTOKYMEHTBI o
BOTIPOCaM 3aIUTHI
MHTEIUICKTYaJIbHOM
COOCTBEHHOCTH  TIpH
MOJITOTOBKE
JTOKYMEHTOB K
MaTEHTOBAHUIO u
oopmieHHI0 HOY-Xay

Crnoco0eH ynpaBisTh
TE€XHOJIOTMYECKUM IIPOLIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPHAIIOB
(TIK-4)

3. Brmagers HaBbIKaMH
IpoBEJEHUsT  BbIOOpaA

MaTepuaioB Ui
3aaHHBIX YCIIOBHM
JKCILTyaTaluu c
ydyetoM  TpeboBaHUM
HAaJIeKHOCTH U
JOJITOBEYHOCTH,
SKOHOMUYHOCTH U
JKOJIOTUYECKHUX
IIOCJIEICTBUM 170:¢
IIPUMEHEHHsI HA OCHOBE
3HaHUA OCHOBHBIX
THUIIOB HEOPTaHWYECKHUX
u OpraHUYEeCKHUX
MaTepuaioB
pa3InyHOro

Ha3Ha4YCHMUA, B TOM
YUCJIC HAHOMATCPpHAJIOB

CrniocobeH ynpaBisTh
TEXHOJIOTUYECKUM IPOLIECCOM
IIPOU3BOJICTBA HOBBIX MAaTE€PUAIIOB
(TIK-4)

4. Bmagers HaBBIKAMU
CaMOCTOSITEIbHOM
pa3pabOTKH METOJIOB U
CpENCTB
aBTOMATH3aI[H

CrnocoOeH ympaBisTh
TEXHOJIOTUYECKUM MPOLIECCOM
IIPOMU3BOJICTBA HOBBIX MATCPHUATIOB
(TIK-4)




MIPOIIECCOB
MIPOU3BOJICTBA,
BBIOMPATh
obopynoBaHue u
OCHACTKY, METOJAbI W
PUEMbl  OpraHHU3aIuu
Tpyaa,
00eCcTeunBarOIINX
a¢ddexTruBHOE,
TEXHUYECKU u
IKOJIOTHYECKU
6e3omacHoe
MIPOU3BOJICTBO

5. Binagerr HaBBIKAMHU
IKCILIyaTaIluu
COBPEMEHHOTO
o0opynoBaHus u
puOOpoB

Crnoco0eH ynpaBisTh
TEXHOJIOTUYECKUM MPOLIECCOM
IMPOU3BOJACTBA HOBBIX MATCPHUAJTIOB
(TIK-4)

6. Biamerr HaBBIKAMU
CaMOCTOSITEIILHOIO
HCIIOIL30BaHUsA
TEXHUYECKUX CPEJICTB

Ui U3MEpPEeHHs U
KOHTpOJISI OCHOBHBIX
MapaMeTpoB
TEXHOJOTHUYCCKUX
MIPOLIECCOB, CTPYKTYPhI
u CBOMCTB
KEpaMUYECKUX

MAaTEpHAIOB U WU3AEITUI
W3 HUX, IJJAHUPOBAHUSA

u peanu3anuu
HUCCIeJ0BaHUN Hu
pa3paboTok

CrniocobeH ynpaBisTh
TEXHOJIOTUYECKUM IPOLIECCOM
IIPOM3BO/ICTBA HOBBIX MaTEpUaAJIOB
(TIK-4)

7. Biaagerr HaBBIKAMU
MIPUMEHEHUSI CIIOCOOOB
pa3paboTku u
peanu3alnuu TpPOEKTOB,
YIOBJIETBOPSIIOLIUX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
yucie  TpeOOBaHUSIM
3KOHOMHYECKOU

s dexTuBHOCTH,
TEXHUYECKOM "
9KOJIOTHYECKON
0e30IMacHOCTH

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKHM ITPOIIECCOM
MIPOM3BOCTBA HOBBIX MaTepHAaJIOB
(TIK-4)

8. Biamerr HaBBIKAMU
[1OJB30BaHUs
paBUIaAMHU
MPOSKTUPOBAHUS
TEXHOJIOTMYECKHUX

Crnoco0eH ympaBisTh
TEXHOJIOTUYECKUM MPOLIECCOM
IIPOU3BOJCTBA HOBBIX MATCPUATIOB
(TIK-4)

10




MIPOLIECCOB
MPOU3BOACTBA
KEpaMH4€ECKOTO
Marepuajia U HU3AEIUN
W3 HEro C 3aJaHHbIMU
XapaKTEPUCTUKAMU

I1K-4 — Criocoben YIIPABJIATH TCXHOJIOTHYECCKHUM IIPOIECCOM IIPOU3BOACTBA HOBBIX MaTCpHAJIOB

2. HLeab 1 MecTO TMCHUILUIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnmua «MarepralloBeICHUE M TEXHOJOTHMM COBPEMEHHBIX IEPCIEKTUBHBIX
MaTepUaJIOB» OTHOCUTCS K 8apUamueHoll 4acTH.

Jucuunnuna uzydaercs Ha 1 kypce B 1 ceccun.

JI1st OCBOGHMSI JTMCIUIUIMHBI HEOOXOAMMBI KOMIIETEHIINH, C(HOPMUPOBAHHBIC B paMKax
M3YUYCHUS CIEAYIOIUX JUCUUTUIAH:

«Texnomorun (GYHKIIMOHATBHBIX KEpPaMUYECKUX MaTepUalioBy,
«HaHOCTpYKTYpUpPOBaHHBIE KEPAMUYECKUE MATEPHUATTBI.

Henbro nuctumnauHbl «MaTepruanoBeIeHUe U TEXHOJIOTUH COBPEMEHHBIX MEPCTIEKTUBHBIX
MaTepuayioBy»  SBJISETCS OOY4YEHHE MAarucTpoB BCEM  CYHIECTBYIOIIUM  TEXHOJIOTHSM
U3TOTOBJICHHUST (DYHKUIMOHANBHBIX KEpaMHUYeCKUX u3Aenuil. Taxxke TUCHUIUIMHA TpedyeT
OBJIAJICHUS JIOCTATOYHO IIMPOKOTO KPyrozopa 06 o0OpyJOBaHHH, TEXHOJIOTHUECKUX TPOIECCax
B PAa3UYHBIX OTPACISIX MPOMBIIUIEHHOTO MPOU3BOJICTBA MPOIYKIUHU, 00 MX TEXHUYECKOM U
TEXHOJOTMYECKOM  YpPOBHSIX, OBJAJACIM OCHOBAMH  KHUHEMATHUYECKHX, IPOYHOCTHBIX,
TEXHOJIOTMYECKUX PACUETOB.

N3yvaemas aucuuIiuiiHa SBJISIETCA OCHOBOM JHUCHUIUIMH, «T€0peTHyecKue OCHOBBI
MOJTyYEHHUsI KOMIIO3UIIMOHHBIX KEPAMHUUECKUX 0€300)KHUTOBBIX MAaTEPUATIOBY.

3. Coaepxanune padoyeil mporpaMmsl (00beM JMCHUILUIMHBI, TUIBI U BHAbI y4eOHBIX
3aHATHI, y4eOHO-MeToaHYecKoe o0ecleyeHHEe CAMOCTOSITEJIbHOH  padoThl
00y4YarIuXxcst)

Coneprxanue paboueii mporpammsl npejctasieHo B [Ipunoxennn Ne 1.

4. @DoH/ OlIEHOYHDBIX CpPpEaACTB IO TMCHUIIJINHE

4.1. IlepeueHp KOMIeTEeHI M ¢ yKa3aHHeM 3TanoB X OpMHPOBaHN B Ipouecce
O0CBOCHHA 00pa3oBaTe/IbHOM NporpaMMel. Onucanue noka3arteseil U KpUTepueB
OLICHUBAHUS KOMIIETEHIIMI HA PA3JIMYHBIX 3Tanax uX GOPpMHUPOBAHMS, ONTUCAHUE IKAJ
OLICHUBAHNSA

Kon u hopmynupoka kommnerennnn: [1K-4 — CiocoOeH yrpaBisiTh TEXHOJIOTHUYECKUM
MIPOLIECCOM MTPOU3BOJICTBA HOBBIX MaTEPUAJIOB

Oran [Tnanupyemsble Kputepuu onieHuBaHusI pe3yabTaToOB 00yUeHUs

(YpoBeHb) pe3yNbTaThl 2 («He ‘ 3 ’ 4 ’ 5
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OCBOCHHUS 0o0yJeHus ynoBineTBopuT | («YmoBaetBop | («Xopomoy) | («OTIudHOY)
KOMIIETeHIIM | (TIOKa3aTesu €JILHOY) UTEJIBLHOY)
u JOCTUKECHUS
3aJJaHHOTO
YpOBHS
OCBOCHUS
KOMITCTCHITH )
[TepBbiii 3HaTh: He 3naet Nwmeer 3Haer B
aTan 3Hath OCOOCHHOCTEH | MPEJCTaBI€HU | OCOOEHHOCTH | COBEPIICHCTB
(YpoBeHb) O0COOCHHOCTH busuko- S0 ¢buznko- € 3HaeT
¢buzuko- XUMHYECKHUX OCOOCHHOCTSIX | XUMUYECKUX | OCOOCHHOCTH
XUMHUYECKHX MPOIIECCOB, ¢buzuko- MIPOIIECCOB, ¢dusuko-
MIPOLIECCOB, MPOTEKAIOIINE | XUMUUYECKUX MPOTEKAIOIIN | XUMHUYECKHX
NPOTEKAIIIME | B Marepuajgax | MPOLECCOB, €B IPOIIECCOB,
B MaTepuaiax PU UX IPOTEKAIOIUE | MaTepuaiax | IPOTEKAOIIU
pU UX MOJIy4YEHHUH, B MaTepuajax | MpH UX €B
MOJTyYeHUH, o0paboTke u pU UX MOJIyYEHUH, | MaTepuaax
o0paboTke u Mou(UKaAMY, | IOJyYEHUH, 00paboTKke U | IIpH UX
Moau(UKAIIMKM, | UCIIOJIB30BaTh | 00pabOTKe U Moau(UKaK | MOJY4YEeHUH,
UCIIOJIb30BaTh B | B MOJTU(PUKAIH, | U, o0paboTke u
UCCJICIOBAHMSIX | UCCIIEIOBAHUSL | UCIIOJIb30BAaTh | MCIOJB30BAT | MOAM(HUKAIU
U pacuerax X M pacyerax B b B ",
3HAHUSA O 3HAHUSA O UCCIIEJIOBAHMS | UCCIEOBAHU | UCIOIB30BAT
METoax METOIax X U pacyerax | X | b B
WCCJICIOBAHMS, | UCCIEOBaHUs, | 3HAHHS O pacuerax UCCIIEJIOBaHU
aHam3a, aHam3a, METO/Iax 3HaHUS O X U
JTUArHOCTUKU M | IUarHOCTUKU U | UCCTIEIOBAHUs, | METO/Iax pacuerax
MOJICIIMPOBAHN | MOJCIIMPOBAHM | aHAJIN3A, WCCIIC/IOBAaHH | 3HAHUS O
s CBOICTB s CBOMCTB JTUArHOCTHKY U | 5, aHATIU3a, MeTo1ax
BEIIIECTB BEIIIECTB MOJICTUPOBAHH | TUArHOCTUKHU | UCCIICTOBAHH
(marepuanoB), | (MaTepuanoB), | s CBOWCTB u s1, aHau3a,
IPOBOJTUTH MIPOBOJIUTH BEIIIECTB MOJICIIUPOBAH | JUArHOCTHKH
KOMIUIEKCHBIE | KOMIUIEKCHBIE | (MaTepHuasoB), | Us CBOMCTB U
WCCIICIOBaHMS, | UCCIICTIOBAHMS, | POBOINUTH BEIIIECTB MOJICTUPOBaH
OpUMEHSS OpUMEHSS KOMIUIEKCHBIE | (MaTepuasoB) | Usl CBOMCTB
CTaHJApTHBIC U | CTAHJApPTHBIC U | UCCIIEOBAHUS, | , IPOBOJIUTH | BEILECTB
ceprudukanyo | cepTUPUKALUO | MPUMEHSISA KOMIUIEKCHBI | (MaTepuasioB)
HHbIE HHbIE CTaHJapTHBIE U | € , IPOBOJIUTH
UCTIBITAHUS UCTIBITAHUS CepTHU(UKAIMO | UCCIIEAOBAHN | KOMIUIEKCHBI
HHbIE s, IPUMEHSIST | €
WCTIBITAHUS CTaHJApTHBIE | MCCIIEIOBAHU
u s, IPUMEHSIS
cepTUUKAIM | CTAaHJAPTHBIE
OHHbIE u
UCTIBITAHUS cepTUHUKAIH
OHHBIE
VCTIBITAaHHS
Bropoii YMmers: He ymeer YmMmeer Ymeer YwMmeer
JTan Ymeth opopMIIATH oopmMIIATH 0popMIIATH opopMIIATH
(YypoBeHb) UCTIONIB30BaTh | UCIIOJNIB30BaTh | MCIOJB30BATh | MCIIOJB30BAT | MCIOJIB30BAT
NOHUMaHHe MOHUMaHHe MMOHUMaHHe b TIOHUMaHNE | b IOHUMAaHUE
¢buznKo- ¢buznKo- ¢u3uKo- ¢buznKo- ¢duznKo-
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XUMHYECKHUX XUMHUYECKHUX XUMHYECKHX XUMHUYECKHX | XUMHYECKHX
IIPOLIECCOB, IIPOLIECCOB, IIPOLIECCOB, IIPOLIECCOB, IIPOLIECCOB,
MPOTEKAOIIMEe | MPOTEKAIONIME | MPOTEKAIOIIUe | MPOTEKAIOIIU | MPOTEKAIOIIN
B MaTepuaniax B MaTepuajax | B MaTepuajax | ¢ B €B
pU UX PU UX pU UX MaTepuaiax | Marepuanax
NOJIy4YEHUH, MOJTyYCHUH, MOJIYy9CHUH, IPH UX pH UX
00paboTke u 00paboTke u 00paboTKe u MOJIYYCHUH, | TIOJYYCHHUH,
monupukanuy, | MoguduKanuu, | MoguduKanuu, | 0opadoTke U | 06paboTKe U
UCIIOJIb30BATh B | HCIOJIB30BAaTh | UCIIOJIB30BATh | MOAU(UKAIM | MOAM(PHUKALU
UCCIICIOBAaHMSX | B B u, u,
U pacyerax UCCJICIOBAHMS | UCCIICZIOBAHUS | MCIIONB30BAT | HCIOJIB30BAT
3HAHUS O X M pacuerax X M pacuerax b B b B
MeTo1ax 3HAHUA O 3HAHUA O UCCJIEIOBAaHU | UCCIIEIOBAaHU
UCCIICIOBAaHMS, | METOAAxX METOoJ1aX X U SIX U
aHanus3a, HCCJIEIOBAHMs, | UCCIIEIOBAHUS, | pacueTax pacuerax
JTUATHOCTHKY M | aHAN3a, aHajm3a, 3HaHUS O 3HAHUS O
MOJICJTMPOBAHU | TMATHOCTUKU U | TUATHOCTHKHU U | METOJaX MeTo1ax
sl CBOMCTB MOJICIIUPOBAHH | MOJICIMPOBAHU | MCCIEIOBAHU | MCCIIEOBAaHU
BCIICCTB s1 CBOMCTB s1 CBOMCTB s, aHaJIu3a, s, aHaJIu3a,
(MaTepuasioB), | BELIECTB BEIIIECTB JTUATHOCTUKHU | TUATHOCTUKU
IIPOBOJIUTH (marepuanioB), | (MaTepuanoB), | Hu u
KOMIUIEKCHBIE | IPOBOJIUTH POBOJIUTH MOJICJIMPOBAH | MOJETUPOBAH
WCCJICJIOBAHMSI, | KOMIUICKCHBIC | KOMIUJICKCHBIC | WSl CBOMCTB Usl CBOMCTB
PUMEHSIS WCCJICIOBAHMS, | UCCIICIOBAHUS, | BEIIECTB BEIIIECTB
CTaHJApTHBIC U | IPUMEHSA IIPUMEHSS (MatepuaioB) | (MaTepuaoB)
cepTu(uKanmo | cTaHJApTHBIC U | CTAaHAAPTHBIC U | , IPOBOJAUTH | , IPOBOAUTH
HHBIC ceprudukanmo | cepTU(UKANUO | KOMIUICKCHBI | KOMIUICKCHBI
UCIIBITAaHUS HHBIE HHBIC e e
UCTIBITAHUS UCTIBITAHUS, HO | UCCIIEOBAaHU | UCCIICIOBAHH
JIOTTYCKaeT A, IPUMEHSS | sI, IPUMEHSIS
OIMOKH CTaH/JIApPTHBIC | CTAHIAPTHBIC
u U
ceprudukany | cepTuPuKanu
OHHBIE OHHBIE
UCTIBITAHUS, | UCIIBITAHUS
JIOITyCKaeT
HE3HAYNTEIb
HO€ OLIMOKH
Tpernit Bnaners: He nmeer Nmeer HaBbiku | Mmeer Nwmeer
aTan Brnanets HABBIKOB odopmIIeHUS HABBIKU HABBIKU
(YpoBeHB) HaBBIKAMU WCTIOJIB30BaHU | MCIIOJIb30BAHM | MICTIONIB30BAH | MCITOJIB30BaH
UCTIONb30BaHUs | 51 PU3UKO- s puzuko- ust GU3HUKO- usi PU3HUKO-
¢busnKo- XUMHUYECKHX XUMHUYECKHIX XUMHUYECKHX | XUMUYCCKHX
XUMHYECKHUX MPOIIECCOB, IIPOLIECCOB, IIPOLIECCOB, IIPOLIECCOB,
MIPOLIECCOB, MPOTEKAIINE | MPOTEKAIONINE | TMPOTEKAIONIN | MPOTEKAIOIITH
MpOTEKalIIMe | B MaTepualax | B MaTepuaiax | e B eB
B MaTepuaiax P UX TP UX MaTepuagax | Marepuaiax
Py UX MOJTyYeHUH, MOJIY4EHUH, IpH UX pu UX
MOJTYYCHUH, 00paboTke u 00paboTke u MOJTYYeHUH, | TIOJTyYCHUH,
0o0paboTke u MouduKayy, | MoauduKkanuu, | 00paboTke U | 00paboTKe U
Moau(UKaIMK, | UCIIONB30BaTh | MCIOJL30BaTh | Momudukamu | MoauUKaI|
UCIOJIb30BaTh B | B B u, u,
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UCCJIEIOBAHMSX | UCCIIEIOBAHUSl | UCCIEIOBAaHUS | MCIOJIB30BAT | UCIIOJIb30BAT
U pacyerax X M pacuerax X B pacuerax b B b B
3HAHUS O 3HAHUA O 3HAHUA O UCCJIEIOBAaHHU | UCCIIEIOBAaHU
METOJ1aX METOJ1aX METOoJ1aX X U SIX U
UCCJIEIOBAHMSI, | HUCCIIEIOBAaHUs, | UCCIEOBaHMs, | pacueTax pacuerax
aHaym3a, aHaIM3a, aHaIM3a, 3HAHUS O 3HAHUS O
JTUArHOCTUKU M | IUarHOCTUKU U | TUAarHOCTUKU U | METOJIax MeTo1ax
MOJICTTUPOBAHU | MOJCIIMPOBAHH | MOACITUPOBAHU | UCCIICIOBAHU | UCCIICIOBAHU
sl CBOIICTB sI CBOIMICTB s1 CBOMCTB s, aHAJI13a, s1, aHAJIN3a,
BEIIICCTB BEIIICCTB BEIICCTB JTUATHOCTUKHU | TUATHOCTUKHU
(matepuanoB), | (matepuanoB), | (MaTepuayioB), | H u
MIPOBOJIUTH MIPOBOJHTH MIPOBOUTH MOJICTTMPOBAH | MOJCTHUPOBAH
KOMIUIEKCHBbIE | KOMIJIEKCHbIE | KOMIUJIEKCHBIE | USl CBOMCTB Usl CBOMCTB
WCCJICJIOBAHMSI, | UCCIICIOBAHUS, | UCCIICIOBAHUS, | BEIICCTB BEIIICCTB
MIPUMEHSIS TIPUMEHSIS TIPUMEHSIS (maTepuainon) | (MaTepuaioB)
CTaH/JApPTHBIC U | CTAHJAPTHBIC U | CTAHAAPTHBIC U | , IPOBOJUTH | , IPOBOJUTH
ceprudukanmo | cepTUPUKALUO | CEPTUPHUKAIUO | KOMIUIEKCHBI | KOMITJIEKCHBI
HHBIC HHBIC HHBIC e e
UCTIBITAaHUS UCTIBITAHUS UCTIBITAHUS, WCCJICTIOBAHH | UCCIICIOBAaHU
3aTpyaHseTCs. | S, IPUMEHsA | 51, IPUMEHsA
CTaH/JApPTHBIC | CTAHJAAPTHBIC
u u
cepTU(UKAIM | CepTHPHUKAIN
OHHBIE OHHBIE
UCIIBITAHUS, | UCIIBITAHUS
HO JIOTTYCKaeT
HE3HAYUTEIh
HbIE OIUOKH

OTBeThI HA JK3aMEHALMOHHBIC BONIPOCHI:

- OLIEHKA «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CIM CTYAEHT JIEMOHCTPUPYET 3HAHUS,
YMEHMsSI M HAaBBIKM HCIOJIb30BAaHUS YCBOEHHOIO MaTrepHajia. IIOJHBIE, IMOCJIEI0BATEIIbHBIE,
rPaMOTHBIE M JIOTHYECKH H3JIaraeMble OTBEThl MpPU BUIOW3MEHEHHWU 3aJjaHusi, CBOOOIHOE
pelleHre TOCTaBICHHBIX 3a/ay, MPaBUJIbHOE OOOCHOBaHHME MPHHSATHIX PELICHUH, MpHeMaMH
BBITOJIHEHUS] TPAKTUYECKUX padoT;

- OLIEHKA «XOpPOILIO» BBICTABISAETCA CTYACHTY, €CIM CTYIEHT AEMOHCTPUPYET 3HAHME,
NIOKa3bIBa€T yYMEHHE M BIIQJICHUE MAaTEpUAIOM: T'PAMOTHOE HU3JI0XKEHHE, 0€3 CYIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIBLHOE IIPUMEHEHUE TEOPETUUECKUX 3HAHUM, BIAJICHUE
HEO0OXOUMBIMU HaBbIKAMU IPU BHITIOJHEHUH MTPAKTUYECKHUX 33]1a4;

- OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISAETCSA CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHHE OCHOBHOTO MaTepuana. IpPH OTBETE JOIMYCKAIOTCS HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIUPOBKH, HapyIIEHHE IOCIEI0BATEIbHOCTH B HM3JI0)KEHUU MPOTrPAMMHOIO
MaTepHuaa, 3aTPyAHEHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUM;

- OLECHKAa <«HEYAOBIECTBOPUTEIBHO»  BBICTABIISICTCS  CTYACHTY, €CIU  CTYACHT
JEMOHCTPUPYET HE 3HAHHWE MaTepuaina. MpU OTBET€ BO3HUKAIOT OMIMOKH, 3aTpyIHEHUS IpU
BBITTOJIHEHUH MTPAKTUYECKUX PadoT.

4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS UM UHbIe MATEPUAJIbI, HEO0OX0AMMBbIE VISl OLIEHKH
3HAHUM, YMEHHM i, HABBIKOB M ONBITA 1eATEILHOCTH, XaPAKTEPHU3YOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B Mpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl.
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MeTtoauyeckue MaTepuaJbl, ONpeaesioNe Npoue1ypbl OLeHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB M ONbITA 1eSITEILHOCTH, XapaKTEePU3YIOIIMX 3TaNbl GOPMHPOBAHUSA

KOMIIeTeHIU i
OTamnsl
Pe3ynbTaTe! O1LEeHOYHbBIE
OCBOCHH Komnerenius
q oOyueHus CpencTBa
1-i1 sTam 1. 3nare ocobennoctu | CriocoOeH yrpaBisaTh TeXHOJIOTHYeckuM | Kommoksuywm,
(1)I/I3I/IKO‘XI/IMI/ILIGCKI/IX MPOLECCOM IIPOU3BOJACTBA HOBBIX TCCTI/IpOBaHI/IC
3HaHusA MPOLECCOB, matepuanos (ITK-4)
MPOTEKAIOIINE B
Marepuaiax Mpu HX
MOJTy4YCHHH,
obpaboTke u
MoauHUKaIIH,
HCIOJIb30BAaTh B
HCCIICTOBaHUIX H
pacyetax 3HAHHS O
MeToJ1ax
HCCIICAOBAHNS,
aHajuza,
JIHArHOCTHKH 5
MOJIETTUPOBAHUS
CBOICTB BEIIECCTB
(MaTepuason),
MIPOBOJIUTH
KOMIIJIEKCHEIE
HCCIICAOBAHNS,
MIPUMEHSIS
CTaHJapTHbHIC 31
cepTudUKaoOHHbIE
HICIBITAHUS
2. 3uath ocHOBHbIe | CriocoOeH ympaBisaTh TexHoJorudeckuM | KommokBuym,
MTOJIOKECHUS MPOIIECCOM MIPOU3BOJICTBA HOBBIX | TecTupoBanue
MaTEHTHOI'O marepuanos (ITK-4)
3aKOHOJIATEeNILCTBA U
aBTOPCKOTO npaBa
Poccuiickoit
®denepanuy,
HOPMAaTHBHBIE
JIOKYMEHTBI o
BOIIpOCaM 3aIUTEI
WHTEJUIEKTyaJIbHOM
COOCTBEHHOCTH  IIpH
IIOJITOTOBKE
JIOKYMEHTOB K
MMaTCHTOBAHUIO u
0hOpMIICHHUIO HOY-Xay
3. 3HaTh ocobenHocTH | CriocoOeH ympaBisaTh TeXHOJorudeckuM | KommokBuym,
BBIOOpAa MaTEpPHAJIOB | IPOILIECCOM MIPOU3BOJICTBA HOBBIX | TecTupoBanme
TS 3aaHHbIX | Matepuaios (I1K-4)
YCJIOBUU
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9KCIUTyaTaluH c
ydyeToM  TpeOoBaHU

HaJEKHOCTHU H
JIOJITOBEUYHOCTH,
SKOHOMHYHOCTH u
9KOJIOTHYECKUX
OCJIENCTBUNI ux
MpUMEHEHUS Ha
OCHOBE 3HAHUA
OCHOBHBIX THIIOB
HEOPraHUYECKHUX n
OpraHUYECKUX
MaTepHaoB
Pa3IUYHOTO

Ha3Ha4Y€HHUsA, B TOM
YuCJIC
HaHOMATCpHUaJIOB

4. 3Hath METONBI M
CpeacTBa
ABTOMATH3AINH
MPOLIECCOB
MIPOU3BO/ICTBA,
BBIOMPATH
obopynoBaHue u
OCHACTKY, METOJABI H
MPUEMBI OpTaHHU3AIIH
Tpyna,
o0ecreunBaroIux

s dexTuBHOE,
TEXHHYECKU u
HKOJIOTUUYECKU
Oe3omacHoe
MIPOU3BOJICTBO

CriocobeH ynpaBiisiTh TEXHOJIOTHYECKUM
MIPOIECCOM MIPOU3BOJICTBA HOBBIX
marepuanos (I1K-4)

Komnoksuym,
TectupoBanue

5.3HaThb npaBuia
HKCIUTyaTal[H
COBPEMEHHOTO
o0opymoBaHus u
nprOoOpoB

CriocobeH ympaBisiTh TEXHOJIOTHYECKUM
MIPOLIECCOM MIPOU3BOJICTBA HOBBIX
marepuanos (I1K-4)

Komnoksuym,
TectupoBanue

6. 3HaTh TEXHUYECKHE
CpeacTBa TS
U3MEPEHUS u
KOHTPOJII  OCHOBHBIX
[1apaMeTpOB
TEXHOJIOTHYECKUX
IPOLIECCOB,
CTPYKTYPBI U CBOMCTB
KEPAMUYECKUX
MaTepHUalioB 51
U3IeIUid U3 HHX,
TJITAHUPOBAHUS 4
peanusanuu
HUCCIEe0BaHuN u

CriocoOeH ympaBisiTh TEXHOJIOTHYECKUM
POIECCOM MPOM3BOJCTBA  HOBBIX
marepuanos (ITK-4)

Komnnoksuywm,
TectupoBanue
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pa3paboToK

7. 3HaTh CIOCOOBI
pa3paboTKu u
peanu3anuu
MIPOEKTOB,
YI0BJIETBOPSIOILIUX
3aJaHHBIM
TpeOOBaHUSIM, B TOM
yucie  TpeOOBaHUAM
3KOHOMUYECKOM

3 PeKTUBHOCTH,
TEXHHUYICCKOMN Hu
9KOJIOTHYECKOH
0€3011aCHOCTH

CriocoOeH ympaBisTh TEXHOJIOTMYCCKUM
POIIECCOM POM3BOICTBA HOBBIX
matepuaios (I1K-4)

Komnnoksuym,
TectupoBanue

8. 3uatp mpaBmia
HPOCKTHPOBAHUS
TEXHOJOTUYECKUX
HPOLIECCOB
HPOM3BOJICTBA
KEPaMHUYECKOTO
Marepuaia U M3l
U3 HEro ¢ 3aJaHHbIMHU
XapaKTePUCTHKAMH

CnocobeH ynpaBisiTh TEXHOJIOTHYECKUM
MIPOIECCOM MIPOU3BOJICTBA HOBBIX
marepuanos (I1K-4)

Komnoksuym,
TectupoBanue
Komnoksuym,
TectupoBanue
Komnoksuym,
TectupoBanue

2-1 sran

YmMmenusa

1. YMmerb
UCIIO0JIb30BaTh
MOHUMAaHUE
XUMHUYECKHX
MPOLIECCOB,
MPOTEKAOINE B
MaTtepuagax IpH HX
MOJIyYEHUH,
obOpaboTke "
Mo upUKaIm,
HCII0JIb30BaTh B
UCCJIETOBAHUSIX "
pacyeTax 3HaHMI O
MeToax
UCCIIEJOBaHMS,
aHa/u3a,
JTMarHOCTUKU u
MOJIETTUPOBAHUS
CBOICTB BEIIECTB
(Marepuanon),
IIPOBOAUTH
KOMILIEKCHBIE
UCCIJIEJOBaHMS,
pUMEHSS
CTaHJapTHBIE u

¢uzuko-

Crioco0eH ynpaBisiTh TEXHOJIOTHYSCKUM
MPOLIECCOM ITPOU3BOJICTBA HOBBIX
marepuanos (I1K-4)

JlaGopatopHsbie
paboThI
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cepTudHUKAIMOHHBIC

UCTIBITAHUS
2. Ymets | CriocoOeH ymnpaBisaTh TexHoJoruueckum | JlabopatopHbie
M0JIb30BaThCS MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI
OCHOBHBIMH matepuaios (I1K-4)

MIOJIOKCHUSMHU

MaTEHTHOT'O

3aKOHOJIATENLCTBA U

aBTOPCKOT'O npasa

Poccniickoit

®denepanuu,

HOpPMAaTUBHBIC

JTIOKYMEHTBI o

BOIIPOCaM 3aIUTHI

HMHTEJUICKTyaJIbHOMN

COOCTBEHHOCTH  IIpH

MOJITOTOBKE

JIOKYMEHTOB K

MaTEeHTOBAHUIO u

0hOPMIICHUIO HOY-Xay

3. Ymerp mnpoBoauTh | CriocoOeH ympaBisaTh TexHoJorudeckum | JlabopatopHbie
BIOOp  MaTepuasoB | MPOLECCOM IIPOU3BOJICTBA HOBBIX | paOOTHI
JUTS 3agaHHbIX | MarepuaioB (ITK-4)

YCIOBUIA

AKCILTyaTaluu c

ydeToM TpeOOBaHMI

HAJIC)KHOCTH u

JI0JTOBEYHOCTH,

SKOHOMHYHOCTHU u

IKOJIOTHIECKUX

MOCJIEACTBUM ux

IPUMEHEHHS Ha

OCHOBE 3HAHUSA

OCHOBHBIX TUTIOB

HEOPraHUYeCcKuXx |

OpPTraHUYeCKUX

MaTepHaoB

pa3IMYHOTO

Ha3HaueHUs, B TOM

qrcie

HaHOMaTepHaJioB

4. VYmMetp | CiocoOeH ynpaBisTh TexHosorndeckuM | JlabopaTopHsbie
CaMOCTOSITENIEHO MIPOLIECCOM MIPOU3BOJICTBA HOBBIX | pabOTHI
pa3pabaTbIBaTh marepuanos (ITK-4)

METOABl U CpeJCTBa

aBTOMATH3AIHN

IPOIIECCOB

IPOM3BOJICTBA,

BBIOMPATH

obopynoBaHue u

OCHACTKYy, METOJbl H

IIPUEMBI OpraHU3ALNH
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Tpyna,

o0ecreYnBaroIIuX

s dexTuBHOE,

TEXHUYECKH u

9KOJIOTHYECKH

Oe3omacHoe

MIPOU3BOJICTBO

S. Yumers | CiocoOGeH ynpaBisaTh TexXHoJOrnueckuM | JlabopaTopHbie
JKCILTyaTUPOBAThH MIPOLIECCOM MIPOU3BOJICTBA HOBBIX | pabOThI
COBPEMEHHOE marepuanos (I1K-4)

obopynoBaHue u

puOOpbI

6. VYmets | CriocoOeH ynpaBisTh TexHoJoruueckum | JlabopatopHbie
CaMOCTOSITENTEHO MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | pabOTHI
HCIT0JIB30BaTh matepuaios (I1K-4)

TEXHUYECKUE

CpeacTBa TUISE

U3MEPCHHUS u

KOHTPOJISI  OCHOBHBIX

apamMeTpoB

TEXHOJIOTHYECKHX

IPOIIECCOB,

CTPYKTYpBI U CBOWCTB

KepaMHUYECKHX

MaTepuasoB u

W3ICIUd W3  HHX,

TUTAHUPOBAHUS u

peanu3anuu

HUCCIEe0BAaHUN u

pa3paboToK

7. YMetrs mpumensTh | CriocoOeH ympaBisaTh TeXHoOJorudeckum | JlabopatopHbie
CrocoObl  pa3pabOTKH | TPOLIECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI

u peanuzanuu
MPOEKTOB,
YAOBJIETBOPAIOIINX
3aJaHHBIM
TpeOOBaHUSIM, B TOM
yucie  TpeOOBaHUAM
SKOHOMHYECKOH

s dexTuBHOCTH,
TEXHUYECKOM u
3KOJIOTHYCCKOU
0e30ImacHOCTH

marepuanos (ITK-4)
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8. YmMerh
MIOJIb30BAaTHCS
IpaBUIIaAMHU
MIPOEKTUPOBAHUS
TEXHOJOTHYECKUX
MIPOIIECCOB
IIPOM3BOJICTBA
KepaMH4eCKOro
MaTepuaia U U3JIeIHi
W3 HErO C 3aJaHHBIMHU
XapaKTePUCTUKAMU

CriocobeH yIpaBiIsTh TEXHOJIOTHYECKUM
pPOLIECCOM MPOM3BOACTBA  HOBBIX
matepuaios (I1K-4)

JlabopaTtopHusie
paboThI

3-1 aranm

Bnaners
HaBbIKa
MU

1. Baagers HaBeIKaMU
HCIIOJIb30BaHUS
(UBUKO-XUMHYECKUX
MIPOIIECCOB,
MIPOTEKAIOIINe B
MaTepuaigax TIpu HUX
MOJTyYeHUH,
obpaboTke u
MoauHUKaIIH,
HCIIOJIb30BaTh B
HCCIIEN0BAHUAX H
pacderax 3HaHUSA O
MeTomax
HCCIIEIOBAHUS,
aHaln3a,
JIMarHOCTUKU u
MOJIETTUPOBAHUS
CBOICTB BEIIECCTB
(MaTepHanon),
MIPOBOJIUTH
KOMILICKCHBIE
HCCIIEIOBAHUS,
IPUMEHSIS
CTaH/IapTHBIC 51
cepTudUKaIOHHbIE
HCIIBITAHUS

Croco0eH yIpaBisaTh TEXHOIOTHIECKIM
MPOIECCOM MTPOM3BO/ICTBA HOBBIX
marepuaios (ITK-4)

JlabopaTtopHubie
paboThI

2. Bnanets HaBBIKAMH
MOJIb30BaHUS
OCHOBHBIMH
MTOJIOKEHUSIMH
MaTEHTHOTO
3aKOHOJIaTEILCTBA M
aBTOPCKOTO npasa
Poccuiickoit
®denepaunu,
HOPMAaTHBHBIE
JIOKYMEHTBI 1o

CriocoOeH ympaBiTh TEXHOJIOTHYSCKHM
MPOIIECCOM MIPOM3BOJICTBA HOBBIX
matepuaion (I1K-4)

JlaGopatopHsble
paboThI
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BOIIPOCaM 3aIUTBI
UHTEJUIEKTYyaJIbHOU
COOCTBEHHOCTH  IIpH
IIOATOTOBKE
JOKyMEHTOB K
[IaTEHTOBAHUIO 51

0(OPMIICHHIO HOY-Xay

3. Bragetp HaBbikamu | CriocoOeH ympaBiisiTh TeXHoJornueckuM | JlaboparopHbie
IPOBEJCHUS  BBIOOpA | IPOLIECCOM IIPOM3BOICTBA HOBBIX | paboOTHI
MaTepUasoB s | matepuainos (I1K-4)

3aJaHHBIX  YCIIOBUH

AKCIUTyaTaIH c

ydqeToM TpeOOBaHMIA

HA/ICKHOCTH u

JIOJITOBEYHOCTH,

HKOHOMHYHOCTH u

9KOJIOTHYECKUX

IIOCJIEICTBUM ux

NPUMEHEHHS Ha

OCHOBE 3HaHUS

OCHOBHBIX THUIIOB

HEOPTraHWYECKUX |

OpPTraHUYECKHUX

MaTepHuaoB

Pa3IUYHOTO

Ha3HAYCHHUS, B TOM

qucIe

HaHOMATEPHAJIOB

4. Brnanersp HaBbikamu | CriocoOeH ympaBisiTh TeXHoJormueckuM | JlaboparopHbie
CaMOCTOSITEIIbHON IPOIECCOM MIPOM3BOJICTBA HOBBIX | paOOTHI
pazpaboTku MmeTomoB | Marepuanos (ITK-4)

" CpeAcTB

aBTOMaTH3aluU

IPOIIECCOB

IPOM3BOJICTBA,

BbIOMpAThH

o0opynoBaHue u

OCHACTKY, METOJbl |

NpUEMBbl OpraHU3aLUH

Tpy/a,

o0ecreynBaroIux

s¢deKkTUBHOE,

TEXHUYECKU u

9KOJIOTUIECKU

6e3omacHoe

TIPOM3BOJICTBO

5. Brnagets HaBbikamu | CriocoOeH ymnpaBiisiTh TeXHoJIorndeckuM | JlaboparopHsie
IKCIUTyaTaluu MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | pabOTHI
COBPEMEHHOTO marepuanos (I1K-4)

o0opynoBaHUs u

npubopoB

6. Bagets HaBeikamu | CriocoOeH ympaBisiTh TeXHoOJIOTHYecKuM | JlabopaTtopHbie
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CaMOCTOSITENIbHOTO MPOLIECCOM MIPOU3BOJICTBA HOBBIX | pabOTHI
UCTIONIb30BaHUS matepuaios (I1K-4)
TEXHUUYECKUX CPEICTB
UL U3MEPEHUs |
KOHTpPOJISI  OCHOBHBIX
napameTpoB
TEXHOJIOTHYECKHIX
MPOLIECCOB,
CTPYKTYpbI U CBOWCTB
KepaMHUYeCKHX
MaTepuajoB u
U3IeIud U3 HHX,
IUTAHUPOBAHUS u
peanu3anuu
HUCCIEeN0BaHUN u
pa3paboToK

7. Bnaners HaBbikamu | CriocoOeH ympaBisaTh TexHoJorudeckum | JlabopatopHbie
IPUMCHCHUS MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | pabOTHI
croco6oB paspabotku | marepuanos (I1K-4)
u pea3anum
MPOEKTOB,
YIIOBJICTBOPSIONINX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
yucine TpeOOBaHUSIM
AKOHOMHUYECKOU

3¢ peKTUBHOCTH,
TEXHUYECKOU 51
9KOJIOTUYECKOM
0€30MMacHOCTH

8. Bragets HaBbikamu | CriocoOeH ympaBisAiTh TeXHosoruuyeckuM | JlaboparopHsie
HOJTb30BaHUS MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | pPaOOTHI
IIpaBWJIaMU marepuanos (ITK-4)
IPOEKTHPOBAHUS
TEXHOJIOTUYECKUX
IPOLIECCOB
IPOM3BOJICTBA
KEePaMHU9IECKOTO
MmarepHuaia ¥ U3Jenuil
U3 HETO C 3aJ[aHHBIMH
XapaKTepUCTHUKaMU

4.3. Peitmunz-naan OucuyuniuHsl
(npu neobxooumocmu)
PeliTHHT-TIIaH TUCIIUIUIMHBI IPEICTABIICH B MPUIIOKESHHUH 2.

Bomnpocs! 11 KOJIOKBHYMA:
Tema 1.CucremaTnka u Au3aiiH MaTEPUAJIOB

22




Knaccupukanuss  (QyHKIMOHAIBHBIX  HEOPTaHMYECKMX MAaTepHalloB IO  COCTaBy,
CTPYKTYpE, CBOMCTBAM U 00JIACTSIM IPUMEHEHMSL.

CrpykrypHas uepapxus MaTepHaoB. DU3NKO-XUMUYECKUE IPUHLIMIIBI
KOHCTPYMPOBaHUS HOBBIX MAaTE€PHUAJIOB.

OcobeHHOCTH CO3JaHMsI MATePHAIOB HA OCHOBE JMCCUIIATUBHBIX CTPYKTYP.

Tema 2. lucniepcHble U yJbTPaIUCIEPCHbIC MATEPHAJIBI

Onpenenenns. OBoaOLUA OT MOJIEKYJ K MaTepruanaM. HaHOCTpyKTypbl, HAHOKOMIIO3UTHI
U HaHOpeakTOpbl. DpakTajlbHblE MOJEIM JUCHEPCHBIX M YIbTPAJUCHEPCHBIX CHCTEM.
Mexanunueckue U (U3NKO-XUMHUECKUE MPOLECChl JUCIEPTUPOBAHMS U CMEIIEHUs MOPOIIKOB.
YbpTpanucnepcHble METaIbl ¢ HEOOBIYHBIMH (YHKIUAMHU. HOBBIE TEXHOJOTUH MOIYYECHUS
YABTPAAUCIIEPCHBIX MaTE€pPHaJIOB, OCHOBAHHBIE HA CHHEPIreTHMKE XMMHUYECKOTro M (PU3MUEcKOro
Bo3aeiicTBus.  Mcmonp3oBaHME  KIAacTEpHBIX W YABTPAJUCHEPCHBIX  MAaTepUAIOB U
HaHOKOMIIO3UTOB.

Tema 3. Kepamuka 1 KOMIIO3UTHI

Onpenenenusa. Bungsl QyHKIMOHANBHOW Kepamuku. Kepamudeckne MaTepualibl C
JTUBJIEKTPUYECKUMH, MarHUTHBIMH, ONTHYECKUMH, XMMHUYECKMMU M SIACPHBIMU (DYHKIHSIMU.
[Iponeccer hopmMupoBaHUS U CIIEKaHHUS KepaMUKHU. [lepcrieKTHBHBIE KepaMHUECKHUE KOMITO3UTHI.
OO6nacTu NpUMEHEHUs KEPAMUYECKUX MaTepUaoB.

Tema 4. Ctexs1000pa3Hbie 1 aMOp(pHBIE MaTepHAJIbI

Onpenenenus. TepMoauHaMMKa W KHHETHKA IPOILECCOB cTekiaoBaHus. CTpyKTypa
CHIIMKATHBIX, OOpaTHBIX U (pocdaTHBIX cTekos. AMOpP(hHBIC METALTBI M METAIUTMYECKHE CTEKIIA.
BricokouuncThie CTeKa Ui CBETOBOAOB. HaTpwmii-kanmbiuii-pocdarHo-CHITMKaTHOE OMOCTEKIIO.
dotoxpomubie crekia. [Ipo3padynas crekiokepamuka. DOTOHHBIE KpuUCTAUIBL. [IpuMeHeHUe
CTEKOJL.

Tema S. ToHkHe IVIEHKH U IOKPBITHS

Omnpenenenus. Ilnenka kak kKomMno3uT. B3aumMHOe BIUSHUE TIIEHKU W TOJJIOXKKH.
VcenoBust ocaxaeHuss W MOPQOJIOTHS TIIEHKH. ONUTaKCHs. METONbl OCaXIEHUs TUICHOK.
[TpuMeHeHrEe TOHKOIIJIEHOYHBIX MAaTEPHAIIOB.

Tema 6. CHHTeTHYECKHE KPHCTAJLIBI

Onpenenenns. OrpaHka KpHUCTAUIOB. MeXaHH3MBI pPOCTa KPUCTAIUIOB. MeToIbl
nonyuyeHus: KpuctamuioB. [Ipobrema pocTra KpyHmHBIX KpPHUCTaNIOB C Majold IUIOTHOCTBIO
nuciokanuid. HoBble TIOKOJIGHMsS] CUHTETHYECKUX KpucTauioB Ha ocHoBe GaAs, GaN, SiC, u
CBEPXIIPOBOAIIMX KympaToB. Buckepbl. O6nacT mpUMEHEHNS MOHOKPHUCTAIIIOB.

Tema 7. IudjieKTpUYecKHEe MaTEePHAJIbI

Onpenenenus. Baxuelmme AMAIEKTPUUECKUE XapaKTEpPUCTUKU MaTepuanoB. CerHero-,
b€30- U NHUPOINEKTPUKH  CEerHETOdIEKTPUKU-TIONYIIPOBOAHUKH,  CETHETOMArHETHKH.
IIpuMeHeHne TUANEKTPUKOB.

Tema 8. MaruutHbie MaTepHaIbl

Onpenenennsd. BaxHeilline THUOBI MarHUTOMSTKUX W MarHUTOXKECTKUX MaTepUalIOB.
MarauTHble MeTaulbl M CIUIaBbl Thna anbHuko, SmCo5 u Fe-Nd-B. Ilytu moBsbieHwust
MarHMTHOM PHEPIUM CIIABOB, CBSI3aHHBIE C MPUMEHEHUEM TEPMUYECKON, TEPMOMEXAHUUECKOMN
00paboTku. MarHuToAudIeKTPUKN THHa (GEpPpUTOB CO CTPYKTYpPOM IIIUHENH, TpaHara,
MarHeTorunoMOuTa. Marepuanbsl ¢ KOJUIOCAJIbHBIM MarHUTOCONpOTUBICHHEM. [IpuMeneHue
MarHUTHBIX MaTEPUAJIOB.
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Tema 9. BeicokoTeMnepaTypHble CBepXIIPOBOAHUKH

Onpenenexus. OcobenHoctu KPUCTAJUIOXUMHH BBICOKOTEMIIEPATyPHBIX
cBepxnpoBoaHukoB. Kputnueckue napamerpsl BTCII. Mertonsr nonyuenuss oobemusix BTCIT
MaTepHajoB: TBepAOGa3HbIH CHUHTE3, KpUCTAUIM3ALMA M3 IMEPUTEKTUYECKOIO pacIulaBa
RBa2Cu307-x, 0coOEHHOCTH HUX MHKPOCTPYKTYpBhl. MeETOAbl MOMYyYeHHS JITMHHOMEPHBIX
BTCII-matepuanoB: JeHTBI HW TIpoBoja B cepeOpsHoi oOomnouke. Ilytm moBbIIeHUS
kputnueckux xapakrepuctuk BTCII-maTtepuanos: ontuMusanus KaTHOHHOTO COCTaBa U
COJIepKAHUS KUCIOpPOJa, TEKCTYpUPOBAHUE IIyTEM TEPMUYECKON M MeXaHW4eckoi oOpalboTkH,
CO371aHME LEHTPOB NUHHUHTA. [lOBBILIEHWE NMHUHHUHIA MarHUTHOTO MOTOKAa ITyTEM CO3JaHUs
HaHO- M MUKPOHEOJHOPOJHOCTEH B MaTpULE CBEPXIPOBOAHMKA, HAHOKOMIO3UThL. Obnactu
npumenenus BTCII-marepuainos.

Tema 10. MaTepuaJibl ¢ HOHHOM H 3JIEKTPOHHOH NPOBOANMOCTBHIO

Onpenenenusi. Kpurepun BO3HUKHOBEHHS CYNEPUOHHOTO COCTOSIHUSI TBEPIBIX TEIl.
Baxuelimme TUNbl aHUOHHBIX M KAaTHOHHBIX NPOBOJHHMKOB. Jlucniepcouapl. Komro3utHbie
TBEPABIC IEKTPOJUTHI. DJIIEKTPOHHO-MOHHBIE MPOBOJHMKU. KaTo/HbIE Marepuabl JUTHEBBIX
Oarapeii. [lporonnsie mnpoBoaHUKU. [IpuMeHEHHME TBEPABIX DJJIEKTPOIUTOB B XUMHUYECKUX
HMCTOYHUKAX TOKA, B CEHCOPHBIX CHUCTEMax W rajbBaHUYECKHUX IEISIX, MPEIHA3HAYCHHBIX JIs
W3YYCHHUS TEPMOIMHAMHUKY TBEP0(a3HBIX peaKIHii, KUCIOPOIHBIX MEMOpaHax.

Tema 11. IlosrynpoBoAHNKOBbIE MAaTEePHAJIbI

Onpenenenns. OCHOBHBIE THIIBI TOTYIPOBOJHUKOBBIX MaTepHaoB U TPeOOBAHUS K HUM.
OcCHOBHBIE TEXHOJIOTMYECKHE MPOILIECCH] B MOIYIIPOBOJHUKOBON TexHUKE. [101ynpoBoiHUKOBBIE
MaTepHalbl ¢ PaCIIMPEHHBIMU (YHKIHOHAIBHBIMU BO3MOXHOCTSMU (TEPMHUCTOPBI, MarHUTHBIE
MOJIYIPOBOJHUKH, CBETOU3JIYYAIOLIUE JJIEMEHTHI, MaTepuajbl s MOJIYIPOBOAHUKOBBIX
na3epoB). TepmonnexkTpuueckue siBiaeHus. IlpumeHeHrne noxynpoBOJHUKOB.

Tema 12. buomarepuaJbl

Onpenenenusa. TpeboBaHus K MaTepuanaM, HCHOIb3YEMBIM JJIsi MPOTE3UPOBAHMUS.
Knaccudukanus OnokepaMUKHd TMO OTHOUICHHIO K JKMBOW TKaHU (OMOMHEpTHas, IMOpHUCTas,
OuoakTuBHas1, pecopbupyemas). Kepamuueckue matepuanbl Ha ocHOBe ZrO2, TUAPOKCHI- U
dTopanmnaTtuTta. MexaHU3M B3aUMOJICHCTBUS OMOKEpPAMUKH C KMBOM TKaHbl. Kepammka s
POTE3UPOBaHUSI 3yOOB.

Omnucanue METOJAUKHU OLICHUBAHUA:
Kpurepuu ounenku (B 6aniax):

- OILIEHKA «OTJIIMYHO» BBICTABISIETCS CTYICHTY, €CJIM CTYIAEHT JEMOHCTPUPYET 3HAHWUSI,
YMECHUSI W HAaBBIKH HCIIOJIb30BAaHUSI YCBOCHHOTO MaTepualia: TMOJIHBIE, IOCIIEI0BaTEIbHbIC,
TpaMOTHBICE W JIOTHYCCKHW H3JIaraCMbI€ OTBCThI IPU BUJOU3MCHCHHU 3aJdaHUs, CBO6OI[HO€
pellieHre TOCTaBICHHBIX 3aja4, MPaBWIbHOE OOOCHOBAaHHE IMPHHSTHIX PELICHHH, MpHEeMaMu
BBITNIOJTHEHUSI IPAKTUYECKUX paboT;

- OLICHKA «XOpPOIIO» BBICTABIIACTCA CTYICHTY, €CIM CTYIEHT NEMOHCTPUPYET 3HAHUE,
NOKa3bIBae€T yMEHHE M BIIAJICHHE MaTepUalloM: TPaMOTHOE H3JI0XKEHHEe, 0e3 CyIEeCTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC, NIPaBUIIBHOE NPUMEHEHHE TEOPETUUECKUX 3HAHWM, BIA/ICHHUE
HEOO0XOIMMBIMU HaBBIKAMU NPH BBHITIOJIHEHUH NMPAKTHUECKUX 3a71ay;

- OLIEHKA «yAOBJIETBOPUTENBHO» BBICTABIIACTCS CTYAEHTY, €CIIH CTYACHT AEMOHCTPUPYET
YCBOEHHE OCHOBHOI'O Marepuana. IpHU OTBETE [OIYCKAIOTCI HETOYHOCTH, HEIOCTaTOYHO
IpaBWIbHbIE (OPMYTUPOBKH, HapylIEHUE MOCIEA0BATEIbHOCTH B H3JIOKEHHWU MPOrPaMMHOTO
MaTepHuaa, 3aTPyAHEHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3a0aHUMN;

- OUEHKAa «HCYIOBJIETBOPDUTEIBHO»  BBICTABIIAECTCA  CTYNEHTY, €CIH  CTYIEHT
JIEMOHCTPUPYET HE 3HAHUE MaTepuania. MpHU OTBETE BO3HUKAIOT OLIMOKHM, 3aTPyIHEHHS IpH
BBIMIOJTHEHUH MTPAKTUYECKUX PaloT.
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CoNORWN

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

Bomnpocs! 1u1st 3xk3aMeHa:

Knaccudpukanus ¢GyHKIMOHAIBHBIX HEOPraHMYECKHX MaTepualioB IO  COCTaBy,

CTPYKTYpE, CBOMCTBAM U 00JIACTSIM TPUMEHEHHS.

CrpyKTypHas uepapxusi MaTepHaoB.

OU3NKO-XUMHUYECKUE IIPUHLUIIBI KOHCTPYMPOBAHUSI HOBBIX MAaTEPUAJIOB.
Oco0eHHOCTH CO3/IaHMsI MAaTEpUAJIOB Ha OCHOBE JUCCUIIATUBHBIX CTPYKTYP.
Onpenenenust JUCIEPCHBIX U YIbTPAAUCIEPCHBIX MaTEpUAIIOB.

OBoIOLMA OT MOJIEKYJI K MaTepHalIaM.

HanocTpyKTypbl, HAHOKOMITO3UTBI 1 HAHOPEAKTOPHI.

@pakTanbHble MOAEIU AUCIEPCHBIX U YIbTPAJUCIEPCHBIX CUCTEM.

Mexanudeckue u (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG nmpoueccol AUCICPrUpoOBaHUA W CMCHICHUSA

IMOPOLIKOB.

. YIbTpagucriepCHbIe METAUIBI ¢ HEOOBIYHBIMU () YHKIHSIMH.
HoBble TEXHOJIIOTMM TOIXY4YEHMs YJIBTPAJUCIEPCHBIX MAaTEpHUajOB, OCHOBAaHHBIC Ha

CHHEPIeTHKE XUMUYECKOTO U (PU3HUUECKOTO BO3JCHCTBHUS.

Hcnonb30BaHKEe KIACTEPHBIX U YIBTPAJUCIEPCHBIX MATEPUATIOB U HAHOKOMITO3UTOB.
Ornpezeniennst KepaMUIeCKOro KOMITO3HTa.

Bunsl pyHKIIMOHAIBHOM KEpaMUKH.

KepaMI/ILIeCKI/IC mMarepruajgbl C OUBJICKTPUYCCKMMMH, MArHUTHBIMH, OITHYCCKHUMHU,

XUMHUYECKUMHU U SACPHBIMH (DYHKIUSAMU.

[Ipoueccol hopMupoBaHUS U CIICKAHUSI KEPAMHUKH.
[lepcriekTUBHBIE KEPAMHUECKHE KOMIIO3UTHI.
OmnpeneneHus CTEKIO00pa3HBIX M aMOP(GHBIX MaTEPUAIIOB.
TepMoanHaMUKa U KUHETHUKA MTPOLIECCOB CTEKIIOBAHMUSI.
CTpyKTypa CHIIMKAaTHBIX, OOpPaTHBIX M (POCHATHBIX CTEKOJL.
AMop(dHbBIE METAUIBI U METAJNIMYECKUE CTEKIIA.
BricokouncThIe CTEKIa ISt CBETOBO/IOB.
Harpuii-kanenuii-pocharHo-cunmkaTHoe OHOCTEKIIO.
DOTOXPOMHBIE CTEKJIA.

[Tpo3paunas creknokepamuka. @OTOHHBIE KPUCTAILIHI.
OmnpeneneHnst TOHKUX TUICHOK U TIOKPBITHH.

[TneHka Kak KOMIO3HUT.

B3anMHoOe BIUsIHHE TUIEHKH H TTOIJTOKKH.

VYcnoBust ocaxkaeHuss 1 MOp(hoIorus MICHKH.

OnuTakcusi. MeTobl OCaKIACHUS TUIEHOK.

OnpeneneHus CHHTETUYECKUX KPUCTAIUIOB.

OrpaHka KpuCTaIioB.

MexaHH13MBbI pocTa KPUCTAILIOB.

Mertozp! MONy4eHus1 KpUCTALIOB.

[TpoGnema pocTa KpyMHBIX KPUCTAJUIOB C MAJIOH MIOTHOCTBIO AUCIOKAIUH.

HoBbie mokoNieHHs CHUHTETHYECKHMX KpuUCTaioB Ha ocHoBe GaAs, GaN, SiC, u

CBEPXIIPOBOJSAIINX KyIIPaTOB.
Buckepsbl.

Baxknelimuye quaieKTpUYeCKUe XapaKTEPUCTUKN MaTEpUAIIOB.
Cernero-, Mbe30- U MAPOIEKTPUKHU
CerseToaneKTpUKHU-TI0IYIIPOBOAHUKH, CETHETOMarHeTUKH.
Baxxneilmye THIIBI MArHUTOMSITKUX U MarHUTOKECTKUX MaTepUaIOB.
MarHuTHbIE METaJUTBI ¥ CIUIaBBI TUMA anbHUKO, SmCo5 u Fe-Nd-B.

HYTI/I MOBBIIIIEHUST MarHUTHOM OHCpPrun CIUIaBOB, CBSA3aHHBIC C TIPUMCHCHHEM

TEPMUYECKOH, TEPMOMEXaHUUYECKOH 00PaOOTKH.
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44, MarHUTOOURJICKTPUKA ~ THMa  (EppUTOB €O  CTPYKTYpOM  IINHUHENIH, TIpaHara,
MarHeToIIIoMOuTa.

45. Marepuaiibl ¢ KOJIOCAJIbHBIM MAarHUTOCOIIPOTHUBIICHUEM.

46. OcoOEHHOCTH KPUCTAJUIOXUMHUH BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB.

47. Kputnueckue napamerpsl BTCIL.

48. Kputepun BO3HUKHOBEHHUS CYIIEPUOHHOTO COCTOSIHUSI TBEPJIbIX TE.

49. BaxkHeiimme TUIIBI aHUOHHBIX U KATHOHHBIX POBOJHHUKOB. J{ucniepcounpl.

50. Komno3utHele TBEp/ble JIEKTPOIUTHI.

51. DneKTpPOHHO-UOHHBIE TPOBOIHUKHU. KaToaHbIe MaTepHaibl TUTHEBBIX OaTapei.

52. IIpoToHHBIE TPOBOTHUKH.

53. OCHOBHBIE THIIBI MTOJYIIPOBOAHUKOBBIX MaTEPUAIOB U TPEOOBAHUS K HUM.

54. OCHOBHBIE TEXHOJIOTUYECKUE MPOLIECCHI B ITOJIYIIPOBOAHUKOBOM TEXHUKE.

55. IlonynpoBOAHUKOBBIE MaTepuabl c paciIipeHHbIMU (GyHKIMOHATTLHBIMHU
BO3MOXHOCTSIMM  (T€PMMCTOpBI, MarHUTHbIE IOJYIIPOBOAHUKH, CBETOM3JIydarollue
3JIEMEHTBI, MaTepUabl AJis MOJYIIPOBOJHUKOBBIX JIA3€POB).

56. TepModIeKTpUUYECKUE SIBICHHUS.

57. buomarepuaisl.

58. TpeboBaHus K MaTepuazam, UCIIOJIb3YEMbIM JUISl IPOTE3UPOBAHMSL.

59. Knaccudukanuss OMOKEpaMHKH TIO OTHOIICHHWIO K JKMBOW TKaHW (OMOMHEpTHAas,
nopucTasi, OnoaKTHUBHAsI, pecopoupyemas).

60. Kepamuueckue maTepuaiisl Ha ocHOBE ZrO2, TUAPOKCHII- U (propanmaruTa.

61. MexaHu3M B3aUMOJIEHCTBUS OMOKEPAMHUKH C KUBOM TKaHbIO.

62. Kepamuka 11t mpoTe3upOBaHus 3y00B.

Ormnucanue MCTOAUKU OLICHUBAHMHS:
Kpurepuu ouenku (B 6ajiax):

- OLCHKA «OTJIMYHO» BBICTABJIAACTCA CTYACHTY, C€CJIIM CTYACHT ACMOHCTPHUPYCT 3HAHUA,
YMEHUS W HaBBIKM HMCIIOJL30BAHHUS YCBOEHHOTO MaTepHasia: IOJHBIE, IOCIIEI0BaTebHBIE,
T'paMOTHBIC W JIOTHYCCKHW H3JIaracMbIC OTBCTHI NIPHU BUIAOUZMCHCHUHU 3aJaHUA, CBO6OIIHOC
pelleHre TOCTaBICHHBIX 3aj1a4, NPaBWIbHOE OOOCHOBAHME IMPHHATHIX PELICHHM, pPHEeMaMu
BBITIOJTHEHUSI IPAKTUYECKUX paboT;

- OLICHKA «XOPOIIO» BBICTABIACTCA CTYICHTY, €CIM CTYIEHT NEMOHCTPUPYET 3HAHUE,
NOKa3bIBaeT yMEHHE M BIIAJICHHE MaTepUaOM: I'PaMOTHOE H3JI0XKEHHE, 0e3 CyIIEeCTBEHHbBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPaBUIILHOE NPUMEHEHHE TEOPETUUECKUX 3HAHUM, BIIAJICHHUE
HEOOXOIMMBIMU HaBBIKaMU NPH BBITIOJIHEHUH NMPAKTHUECKUX 3aj1ay;

- OLICHKA «YAOBJIETBOPUTEIBHOY» BBICTABISAETCS CTYJAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHUE OCHOBHOI'O Marepuana. INpHU OTBETE IOIYCKAIOTCI HETOYHOCTH, HEIOCTAaTOYHO
IpaBWIbHbIE (OPMYIUPOBKH, HApylIEHUE MOCIEAO0BATEIbHOCTH B H3JI0KEHUU MPOrPAMMHOIO
MaTepuaa, 3aTpyJHEHHUS B BBIIIOJIHEHUH TPAKTUYECKUX 3aJaHU;

- OLEHKAa <«HEYAOBIECTBOPUTEIBHO»  BBICTABISIETCSI  CTYAEHTY, €CIM  CTYACHT
JIEMOHCTPUPYET He 3HAHUE MaTepuana. MpHU OTBETE BO3HUKAIOT OLIMOKH, 3aTPyIHEHHS IpH
BBIMIOJTHEHUH MTPAKTUYECKUX paloT.

O0pas3el 3K3aMEHAIIMOHHOTO OWIIeTa:
Muno6pHayku Poccun
deneparbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
o0Opa3oBaHUs
«banmKnpCcKkuil roCy1TapCTBEHHBIN YHUBEPCUTET)

WnxenepHslii paxkynbTeT
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Kadenpa nmxenepHoit Gpu3uku u Gpu3nku MaTepuanoB

AK3AMEHALIMOHHBIM BUJIET Ne 1

10 MCHUIUIMHE «MaTepuanoBeieHHe U TEXHOJIOTMY COBPEMEHHBIX U MEPCIIEKTUBHBIX
MaTEepUAIIOBY
Hamnpasnenue «MatepuanoBeeHue U TEXHOJIOT U MATEPUATIOBY
[Tpoduns «KoHCTpynpoBaHue U MPOU3BOACTBO U3ACIUI U3 KOMIIO3UIIMOHHBIX MAaTEPUATIOB)

1. AMop(HBIE METaITBI U METAUTUYECKUE CTEKJIA.
2. BpICOKOYMCTBIE CTEKJIA /1711 CBETOBOJIOB.

VYTBepKIIeHO Ha 3aceaHnuu Kadeapsl , TPOTOKOIT Ne
(mara)
3aBenyronuii kKageapoit V.1I. HlasxmeToB
(moxmuce) (®.1.0.)

Kpurepuu onenku nponucansl B paboyei mporpaMme yaeOHOW AUCIUTLTHHEI.

5. YueOHO-MeTOAUYEeCKOe U HHPOPMAIIUOHHOE O00ecTieueHne T CUMILTUHBI
5.1. IlepeyeHb OCHOBHOM M ONOJHUTEJIbHON Y4eOHOM JIUTEepaTypbl, HEO0X0AMMOM I
OCBOEHUS TUCHHUILIMHBI
OcHoBHas iMTEepaTypa:
1. T'opoxoBa, E.B. MarepuanoBenenue M TEXHOJIOTHS KEpaMHUKU [DJIEKTPOHHBIA pecypc] :
yuebHoe nmocobue / E.B. 'opoxoBa. — DnekTpoH. naH. — MuHck : "Beiiimas mkomna", 2009.
— 222 ¢. — Pexum noctyna: https://e.lanbook.com/book/65565

2. CanaxoB, A.M. Kepammka mns TexHOJOroB : ydeOHoe mocobue / A.M. Canaxos,
P.A. Canaxosa ; ®eznepanbHoe areHCTBO MO0 00pa3oBaHMIo, I'ocynapcTBeHHOE 00pa3oBaTeIbHOE
yUpeXJIEHHUEe BBICIIEro MpodeccuoHanbHOro obpa3oBanus "KasaHckuil rocynapcTBEHHBIN
TEXHOJIOTMYECKUM  yHUBepcuTeT", Bcecoro3Hbli  Hay4yHO-UCCIIENOBATEIbCKUM ~ MHCTUTYT
CTpouTeNbHbIX MaTepuasoB uM. [lerpa [lerpoBuy bynnukosa. - Kazans ; Mocksa : KI'TY, 2010.
- 234 c. : nn., Tabn. - bubn. B kH. - ISBN 978-5-7882-0913-5 ; To e [DnekTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=270558

3. OU3NKO-XUMHUYECKHE MPOIECCHl CUHTE3a AIFOMOCHIIMKATHOW KepaMUKH : yaeOHoe mocodue /
O.H. Kanbirnna, B.JIL bepnunckuii, W.H. Anucuna, A.I'. UerBepukoBa ; MHUHHCTEPCTBO
oOpa3oBanus U Hayku Poccuiickoit @enepanun, denepaabHoe rocyaapcTBEHHOE OIOKETHOE
o0Opa3oBaTenbHOE YyUpeKJIeHHe BhICIIEro o0pa3oBaHus «OpeHOYyprckuii TocyqapCTBEHHBIH
yHuBepcuteT». - Opendypr : OI'Y, 2016. - 107 c. : un. - bubmmorp. B xH. - ISBN 978-5-7410-
1620-6 ; To xKe [ DNIeKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485355

4. HudramueB, C.M. Texnomoruss kepamuku : ydeObHoe mnocobue / C.M. Hudranues,
N.B. Ky3nenoBa ; MunucrepctBo obpazoBanust u Hayku P®, ®I'BOY BIIO «BopoHnexckuit
TOCYIApCTBEHHBI YHHMBEPCUTET HWHKECHEPHBIX TEXHOJOTUI». - BopoHex : BopoHexckuit
rOCYJapCTBEHHBII YHUBEPCUTET HMHXXKEHEpPHBIX TexHojoruid, 2014. - 52 c. : Ttabm., wi -
bubmuorp. B kH. - ISBN 978-5-00032-046-4 ; To e [DnextponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=255913
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https://e.lanbook.com/book/65565
http://biblioclub.ru/index.php?page=book&id=270558
http://biblioclub.ru/index.php?page=book&id=485355
http://biblioclub.ru/index.php?page=book&id=255913

5. CanaxoB, A.M. Kepammka: uccienoBaHHe ChIpbs, CTPYKTypa, CBOMCTBAa [DIEKTPOHHBIM
pecypce] : yuebHoe mocobue / A.M. Canaxos, P.A. CanaxoBa. — OnekTpoH. nan. — Ka3zans :
KHUTY, 2013. — 316 c. — Pexum moctyna: https://e.lanbook.com/book/73280.

JlonoTHUTeIbHAS JIUTEpPaTypa:
1. Kanpiruna, O.H. ®u3uko-XxuMu4yeckue NPOLECChl CHHTE3a AJIOMOCUIMKATHOW KEPAMHUKH
[DnexkTponHbIit pecype] : ydebnoe mocobue / O.H. Kanpirmna, B.JI. bepmunackuii, W.H.
Anucuna, A.I'. YUerBepukoBa. — IiekTpoH. aan. — OpenOypr : OI'Y, 2016. — 106 c. —

Pexxum nmoctyma: https://e.lanbook.com/book/110676.

6. MaTepuajibHO-TeXHUYeCKasA 0a3a, He0OX0AUMAasI IS OCYIEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHHUILINHE

HaunMeHoOBaHMe CIeNHAJIbHBIX
MOMEIeHUH ¥ MoOMelleHUu i 11
CaMOCTOSITEJbLHOU padoThl

OCHAIEHHOCTD CEeHAJTbHBIX
NMOMELIeHUH U MOMeleHu 15
CaMOCTOAITEJbLHOMH padoThI

Ilepeyensb JUIEH3UOHHOTO
NMPOrpPaMMHOI0 o0ecneyeHms.
PexBHM3UTBHI NOATBEPKIAIOLIETO

JOKYMEHTA

1 2 3
yueonas ayoumopus Aynautopus Ne 403 1. Windows 8 Russian. Windows
onanposedenus sanamuii | YueOnas mebenb, yuebHo-narmsaaeie | Professional Upgrade. Torosop
JNIeKYUuoOHH020 muna:ayauropuss Ne | mocoOusi, 1ocka, rmnepcoHambHeie | Ne 104 ot 17.16.2013 r.
106 (Yuebnblit KOPIYC,yJl. | KOMIBIOTEPHI — 24 1IT. Jlunen3un — 6eccpodHbIe.
Mumnraxesa, 1. 100), Aynautopus Ne 106 2. MicrosoftOfficeStandart 2013
2. yueonas ayoumopus Oaa | YdeOHas mebenb, yaeOHO-HaranHele | Russian. [loroop Ne 114 or
npoeeoenus 3auamui | MocoOus, 10CKa. 12.11.2014 r. Jluuewsunm —
cemunapckozo muna: aynuropus Ne | Yuransusiid 3aa(I maBHbIl KOpmyc, | OeccpodHEIE.
403 (YVueOHBbIi KOPITyC,yII. yn.3akuBamunn, 1. 32) 3. Cucrema ICHTPaTU30BAHHOTO
Mumnraxesa, a. 100) VYueOHnast mebeb, yueOHO-HarsiqHbIe | TecTrpoBadus bamlyY (Moodle)
3. yueonas ayoumopus Oaa | mocobus, creHnq mno mnoxapuoit | GNUGeneralPublicLicense
npoeeoenus 2pynnoguix u | Oe3omacHOCTH, MOHOOJIOKH

UHOUGUOYAILHBIX  KOHCYIbMAaAWUiL:
aynutopuss  Ne 106  (YueOHsrit
KopIryc, yi1. Munraxkesa, 1. 100)

CTallMOHApHbIE — 5 T, mpuHTEp — 1
IIT., CKaHep — | mT.
Buoauorexa(I naBHsIi KOpIIYyC,

4, yuebnas ayoumopusn 01 yi.3akuBanuay, 1. 32)
meKyuiezo KOHmMpos u | YueOHas MeOenb, yaeOHO-HATIIATHBIC
HPOMENCYMOUHOU  ammecmayuu: | TOCOOMs, CTEHA 10  MHOXXapHOU
aymuropuss  Ne 106  (YueOHbIi | Oe30macHOCTH, MOHOOJIOKH
KopItyc, yi1. Munraxesa, 1. 100) CTanMoHapHble — 4 mT, ckaHep — 1
5. nomewenus ona | WT.

CamMoCmoamenvHou pabompr: | bubdanorexa(YueOHbIi KOPITyC, YL
YUTAIbHBIN 3au1, ouonMoTeka Mumnraxesa, 1. 100)
(InaBubiii kopnyc, yn.3akuBamuam, | Yuebnas mebenb, yueOHO-HATIISTHbIE
o 32), oubnmorexka (Yd4eOHbIH | mocobus,

Koprryc,yi. Munraxesa, 1. 100).

PentiumG2130/41'6/5001°6/21,5”/Kx/

MBbIIIb
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MHWHOBPHAVYKU

ITpunoxxenne Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJAPCTBEHHBIM YHUBEPCUTET»

VHXXEHEPHBI ®AKYJILTET

COJEPKAHUE PABOYEM ITPOI' PAMMBI

JAUCHUITIIMHBI «MaTepuaJloBeJICHUE U TEXHOJOTHH COBPEMEHHEBIX ITEPCIIEKTUBHBIX

MatepuanoBy Ha 1,2 ceccuun
(HauMEeHOBaHWE JUCITUTIIIHBI)
3a04Has

(dhopma o0ydeHust

Bun pa6otsl

O0beM TUCHUTIINHBI

O6mas Tpynoemkocts auctutuinabl (3ET / gacoB) 5/180

Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MperoaBaTesiem: 33,2
JICKITUH 16
MPAKTUYECKUX/ CEMUHAPCKHUX 16
1a0opaTOpHBIX
OpyTUX (TPYyNIOBasi, MHANBUAYATbHAS] KOHCYJIbTAIUS U HHBIC

BUBI YI€OHOH JEATEIBHOCTH, MPEyCMaTpUBAIOLIIE PadoTy

obyuarotuxcs ¢ npenogasareiem) (OKP) 1,2

VY4eOHbIX 4acoB Ha CAaMOCTOSITENbHYIO paboTy oOyuatommuxcs (CP) 92,8

Y4eOHBIX 4acOB Ha MOATOTOBKY K

sK3ameny/3auety/muddepenupoannomy 3auery (Kontpon) 54

®opma(bl) KOHTPOJIS:

sK3aMeH lceccus
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dopma TEKyIIEero

dopma u3yyeHHs] MaTepUalIoB: JIEKIUH, OcHoBHas 1 KOHTPOJIA

IpPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUE 3aHATHS, AOMOJIHUTCIbHAA 3ajanus 110 yCIeBacMOCTH
No Tema 1 comepKanme nmabopatopHbie paboThl, CAaMOCTOSITENIbHAsA paboTa U auTeparypa, CaMOCTOSTEIIbHOU (KOJJIOKBUYMBI,
n/m TPYIOEMKOCTH (B Yacax) peKOMeH1yemast pabote KOHTPOJIbHBIE

CTyJleHTaM (HoMepa CTYJICHTOB paboThI,

U3 CITUCKA) KOMITbIOTEPHBIE

Bcero JIK [TP/CEM JIP CPC TeCTBI H T.11.)

2 3 5 6 7 8 9 10

1. Tema 8 1 1 6 1,4 ITonroroska Komnoksuywm,
I.Cucrematuka W Ju3aiiH JIOKJIaJIOB BOIIPOCHI JOKIaaa
MaTepHuaoB.

Knaccudukanus
(GyHKIIMOHATIBHBIX
HEOPraHUYeCKUX
MarepuaioB I0 COCTaBy,
CTPYKTYpE, CBOWCTBaM H
o0nactam IPUMEHEHUS.
CrpykTypHas uepapxus
MaTepHuanoB. duzuko-
XUMUYECKUE  TPUHIUTIBI
KOHCTPYMPOBAaHUSI  HOBBIX
MarepuanoB. OCOOEHHOCTH
CO3JaHusl MaTepUaioB Ha
OCHOBE  JIMCCHIATHUBHBIX
CTPYKTYP.

2. Tema 2. 8 1 1 6 2,3,4,5 Iloaroroska Komnnoksuywm,
JucnepcHbie u JTOKJIa/10B BOIIPOCHI JAOKJIa1a
YIBTPAIUCIIEPCHBIC
Marepuanbsl. OnpeneneHus.

OBOJIIOIMS OT MOJIEKYN K
Marepuaiam.
HanoctpykTypsl,
HaHOKOMITO3UThI u
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HaHOPCAKTOPHI.

@pakTanbHbIC MOJenu
JUCIIEPCHBIX U
YIIBTPAIUCIIEPCHBIX

cucteM. MexaHUYecKHe |
(U3NKO-XIMHYECKHE
HPOLIECCHI

TMCTICPTUPOBAHHS u
CMELICHUS IIOPOLIKOB.
YapTpanucnepcHbie
METaulbl € HEOOBIYHBIMU
byHKIMAMU. Hosslie
TEXHOJIOTUM  HOJy4YEHUs
YIBTPAIUCIIEPCHBIX
MaTepualioB, OCHOBAaHHbIE
Ha CHHEPTETHKE
XUMHUYECKOTO u
(U3NIECKOTO BO3ICHCTBUSI.
Hcnons3oBanue
KJIaCTEPHBIX U
YIIBTPaJAUCIIEPCHBIX
MaTepHuaoB U
HAaHOKOMIIO3HUTOB.

Tema 3. Kepamuka 2,3,4,5 IToaroroska Komnnoksuywm,
u KOMITO3UTHI. JIOKJIa/10B BOIPOCHI JOKJIa/1a
Omnpenenenus. Buner
(GYHKIIMOHATTEHOM
kepamuku. Kepamuueckue
MaTepHabl c
TDIICKTPUICCKAMH,
MarHUTHBIMH,
OTITUYECKHMH,

XUMHUUYECKUMHU U SAECPHBIMU
GyHKIUSAMU. [Iporneccel
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(dbopMUpOBaHUS U CIIEKAHUS

KEpaMUKHU.
[lepcniekTrBHBIE

KepaMU4€CKHE KOMITO3UTHI.

Ob6nactu PUMEHEHUS

KepaMU4ECKHX

MaTepHaoB.

Tema 4. 2,3,4,5 IToaroroska KomnnokBuywm,
Creknoobpa3Hbie u JOKJ1a/10B BOITPOCHI JOKJIAa
amop(dubIe MaTEepUAJIBI.

Onpenenenus.
TepmoauHaMuka u
KUHETHKA IIPOLIECCOB
crexioBanusa. CTpykTypa
CHJIMKATHBIX, OOpaTHBIX W
dbochaTHBIX CTEKOJ.
AMopdHBIE METaIBl U
METaJIJINYECKHE CTEKJIA.
BricokouncTeie crekia st
CBETOBOJIOB. Harpwnii-
KaJbIuii-¢ocharHo-
CIWJIUKaTHOE  OHOCTEKJIO.
DOTOXpPOMHBIE CTEKJIA.
[Ipo3paunas
CTEKJIOKEpaMUKa.
@OoTOHHBIE KPUCTaJLIBL.
IIpuMeHeHne CTEeKOI

Tema 5. Toukue 2,3,4,5 IToaroroska Komnnoksuywm,
IJIEHKU W TOKPBITHS. JTOKJIa/10B BOIIPOCHI JJOKJIaa

Onpenenenus. [Inenka kak

KOMIIO3HT. BzaumHoe
BIIMSIHHUC TIJICHKH n
IIOAJIOXKKH. Ycaopus

OCaXJECHUSI U MopdoJorus
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IUICHKH. ONHUTAKCHS.
Metonabl OCaXKICHUS
IUICHOK. [Ipumenenue
TOHKOIIJICHOYHBIX
MaTepHaioB.

Tema 6.
Cunrernueckue
Kpuctaybl. OnpeneneHus.
Orpanka KPUCTAJLIOB.
MexaHu3Mbl pocra
KPUCTAJLJIOB. Mertonbl
MOJYyYEHUsI  KPHUCTAILIOB.
[IpoGnema pocta KpyMHBIX
KpPUCTAJUIOB € Mallok
IJIOTHOCTBIO  JTUCJIOKAIUH.
Hosbie TMOKOJIEHUS
CUHTETUYECKUX
KPUCTAJJIOB HAa  OCHOBE
GaAs, GaN, SiC, wu
CBEPXMPOBOISIINX
KYIIpaToB. Buckepsi.
Ob6nactu MIPUMEHEHHUS
MOHOKPHUCTAJLJIOB.

2,3,4,5

IloaroroBka
OKJIaZIOB

Komnoksuym,
BOIPOCHI JOKJIa/1a

Tema 7.
JdnexTpudeckue
Matepuaibl. OnpeneneHus.
Baxneiimne
TUDJIEKTPUYECKHE
XapaKTePUCTHKH
MaTepuasoB. Cernero-,
IIb€30- W MUPOIIEKTPUKH
CerHeTosneKTpuKu-
MIOJIYTIPOBOIHUKH,
CErHETOMArHeTHKHU.

2,3,4,5

ITonroroBka
JIOKJIaJIOB

Komnoksuym,
BOIIPOCHI JJOKJIaa
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[Ipumenenue

TUDIIEKTPUKOB.

Tema 8. 2,3,4,5 ITonroroska Komnoksuywm,
MarautHele  MaTepHallbl. JOKJIaJIOB BOIIPOCHI JJOKJIaa
Onpenenenus.

Baxmneiimue TUIIBI
MarHUTOMSITKUX u
MarHUTOXECTKUX
MaTepuaigoB. MarHuTHbIe
METaJIbI M CIUTaBBl THIIA
anpHuko, SmCo5 u Fe-Nd-
B. Ilytm  noseleHus
MarHuTHOMN SHEPTUU
CIUTaBOB,  CBS3aHHBIE C
MIPUMEHEHHEM
TEPMUYECKOH,
TePMOMEXaHHUECKON
00paboTKH.
MarauToansIeKTPUKU
THIIA (bepputoB co
CTPYKTYpOii IITTHEH,
rpaHara,
MarHeToILTIOMOUTA.
Marepuainst c
KOJIIOCAITbHBIM
MarHATOCOIIPOTHBIICHUEM.
[IpuMeHeHre MarHUTHBIX
MaTEPUAJIOB.

Tema 9. 2,3,4,5 [Toaroroska Konnoksuym,
BricokoTeMmiepaTypHbie JTOKJTaJIOB BOIIPOCHI JJOKJIaa
CBEPXITPOBOIHHKH.

Ompenenenus.
Ocobennoctu
KPUCTATIOXUMUH
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BBICOKOTEMIIEPATYPHBIX
CBEPXIPOBOJHUKOB.
Kputnueckue mnapamerpsl
BTCII. Metonsnl
MOJTyYEHUS 00BEMHBIX
BTCII MaTepHUaJIOB:
TBepAO(ha3HbII CUHTE3,
KpUCTAJTU3ALIUS u3
MEPUTEKTUYECKOTO
pacruiaa RBa2Cu307-X,
0COOEHHOCTH 170'¢
MHUKPOCTPYKTYpbl. MeTobl
MOJIy4EHUs ITMHHOMEPHBIX
BTCII-marepuanoB: JEHTHI
U TpoBOAa B cepeOpsHOi
o0oJ0UKe. [Tytn
MOBBIIIECHUST KPUTUYECKUX
XapaKTEPUCTUK BTCII-
MaTepUaIoB: ONTHUMHU3ALIMI
KaTUOHHOTO  cOCTaBa |
COJIep’KaHusl  KHUCIIOPOAa,
TEKCTYpUPOBaHUE  IYyTEM

TEPMUYECKOU 51
MEXaHU4eCcKoi 00paboTKH,
CO3/IaHUE [IEHTPOB
nuHHUHTa.  [loBBIIIEHME
MTUHHUHTA MarHUTHOTO
[OTOKa IMyTeM CO3JaHus
HaHO- "

MUKPOHEOJHOPOJIHOCTEN B
MaTpulie

CBEPXITPOBOHHKA,
HaHOKOMITO3uTEL. O0mactu
IIPUMEHEHUS BTCII-
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MaTCpHraoB.

10.

Tema 10.
Marepuasibl ¢ HMOHHOW U
AJIEKTPOHHOU
MIPOBOJIUMOCTBIO.
Onpenenenusi.  Kpurepuu
BO3HUKHOBEHHUSI
CYNIEPUOHHOTO  COCTOSIHUSA
TBEPABIX Ten. Baxnenmue
THIIBI AHUOHHBIX u
KaTHOHHBIX TPOBOJIHUKOB.
Jlucnepconipbl.
KomnozutHeie TBEPABIE
3JEKTPOJIUTHI.
DNEeKTPOHHO-UOHHbBIE
npoBoaHuku.  KatonHbie
MaTrepHuabl JIUTUEBBIX
Oarapeii. [IpotoHHbIE
mpoBOAHUKU. [Ipnmenenue
TBEPABbIX DJIEKTPOJIMTOB B
XUMUYECKUX  HCTOYHHKAX
TOKA, B CEHCOPHBIX
cucTemMax u
raJlbBaHUYECKUX  LEMsX,
MpeHa3HaYEHHBIX TUTST
W3y4YEHUs TEPMOIAUHAMUKHI
TBepAO(Da3HBIX  peakuui,
KHCIIOPOJIHBIX MEMOpaHax.

2,3,4,5

IToaroroBka
JIOKJIaJIOB

KomnokBuym,
BOIIPOCHI JJOKJIaaa

11.

Tema 11.
[TonynpoBoAHHKOBBIE
Marepuansl. OnpeneneHus.
OcHoBHBIC THIIBI
MTOJTYTTPOBOTHUKOBBIX
MaTepuajgoB M TpeOOBaHUS

2,3,4,5

ITonroroska
JIOKJIaJIOB

Komnoksnym,
BOIIPOCHI JJOKJIaa
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K HUM. OcHOBHbIE
TEXHOJIOTHYECKHUE
MIPOLIECCHI B
MOJYIPOBOIHUKOBOM
TEXHHKE.
[TonynpoBOIHUKOBBIE
MaTepuaibl c
pacIIMpeHHBIMU
(GyHKIIMOHATBHBIMU
BO3MOKHOCTSIMU
(TEpMUCTOPBI, MAarHUTHBIC
MOJTYITPOBOJTHUKH,
CBETOU3IIYYaIOII1e
3JIEMEHTBI, MaTepUalbl s
MOJIYTIPOBOTHUKOBBIX
J1a3epoB).
TepmosnekTpuueckue
sBieHus. llpumenenue

12. Tema 12. 6,8 3,8 2,3,4,5 ITonroroska Konnoksuym,
buomarepuansi. JOKJIaJI0B BOIIPOCHI JJOKJIaaa
Onpenenenus. TpeboBaHus
K MaTtepuaiam,
HCIIOJIb3YEMBIM TUISE
MPOTE3UPOBAHUSI.
Knaccudukanus
OMOKepaMUKU 1o
OTHOLIEHUIO K  JKUBOWU
TKaHU (OuounnepTHas,
nmopucrasi, OHOaKTHUBHAfi,
pecopOupyemast).
Kepamnueckue marepuainbl
Ha OCHOBE 7rO2,
TUAPOKCHII- u

dbropanmaruta. MexaHu3M
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B3aUMOJICUCTBU
OMOKepaMUKA C  KHBOU
TkaHpto. Kepamuka s
pOTE3UPOBaHUA 3yOOB

Bcero yacosB:

180

16

16

92,8

1,2
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