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JlonoHeHHsT ¥ U3MEHEHHs, BHECEHHbBIC B Pa00YyI0 IPOrpaMMy JUCIHIUIMHBI, YTBEP)KICHBI HA
3acenaHnuu Kadeapsl ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHUs U U3MEHEHHs, BHECEHHBIC B Pa0OYyI0 IPOrpaMMy JUCIHIUIMHBI, YTBEPHKICHBI Ha
3acenanuu Kadeapol ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/




CnMcoK JOKYMEHTOB M MAaTepHAJIOB

1. IlepeueHsb MIaHUPYEMBIX PE3yIBTATOB OOYUYEHUS IO AUCIUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHMsI 00pa30BaTEIbHOM TPOrpaMMbl

N

. MecTo TUCHMITIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Coneprkanue paboueii mporpaMmbl (00beM TUCIUILIMHBI, THITHI H BUIBI YIEOHBIX
3aHSITHIA, y4eOHO-METOUUECKOe 00ECIIEUeHNE CaMOCTOSTEIbHON pabOThI
00yJaroIIuXxCsi)

4, (DOH,Z[ OLCHOYHBIX CPCACTB MO0 JUCHHUITJINHEC

4.1.TlepedyeHb KOMIETEHITUN C YKa3aHUEM 3TaroB UX (JOPMHUPOBAHMS B TIpoOIIecce
ocBoeHUs 00pa3oBaTeNnbHON mporpammbl. OTEicaHKe TTOKa3aTelnei U KPUTEPUEB
OILICHUBAHMsI KOMIIETCHITNI Ha pa3IMYHBIX dTanax uxX (OPMHPOBAHUS, OITMCAHUE IITKA
OLCHUBAaHUA

4.2. TunoBsie KOHTPOJIBHBIC 3a/IaHHS WJIM UHBIE MAaTEPHAITBI, HEOOXOIUMBIC IS
OLICHKHY 3HAHU, YMEHHI, HABBIKOB U ONBITA ACATEIbHOCTH, XapaKTEPU3YIOIIUX ITAIIbI
dbopMHUpPOBaHHS KOMIIETEHITUN B MPOIIECCE OCBOSCHUS 00Pa30BaTEIHLHOM MPOTPaMMBI.
Meroanueckre MaTepHUabl, ONPEAEISIONIUE TPOLEAYPHI OLIEHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U ONBITA JIEATEITLHOCTH, XapaKTEPU3YIOIINUX dTanbl POopMUPOBaHUS
KOMIICTEHITHI

4.3. Peiumune-nian oucyuniutul (npu Heobxooumocmu)

5. YuebHO-MeToan4eckoe U MHGOPMAIIMOHHOE 00eCTIeYeHNEe TUCITUTITUHBI

5.1.TlepeueHb OCHOBHOM ¥ JIOMOJIHUTEILHON yU4eOHOM TUTEepaTyphbl, HEOOXOIUMOM IS
OCBOCHHSA NUCHUITIIINHBI

5.2.Tlepeuenb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn «HTEepHEeT»
U TIPOrPaMMHOT0 00ecTieueH s, HEOOXOIUMBIX JJIsi OCBOCHUS JUCIIUILTAHBI

6. MarepuanbHO-TexXHUYeCcKas 06a3a, HeoOXoquMast IJisl OCYIIECTBICHUS
00pa30BaTEILHOTO MpoIiecca MO TUCITUTUIHHE




1. IlepeyeHpb MJIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s MO JUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pPa30BaTe/JbHOMH MPOrpaMMbl

(¢ opuenmayueti na xapmol KOMnemeHyuiL)

B pesynbpTare ocBoeHHs 00pa30BaTEILHON TPOrPaMMBbl 00YUAIOIIUNUCS TOJDKEH OBJIAJIETh

CIICAYIONIMMU Pe3yJIbTaTaMu OOyUEHHSI 10 JUCIUTUTNHE:

Pesynbrarel 00ydeHus

dopmupyemasi KOMIIETCHIUS
(c yxazanuem Koj1a)

[Ipumevanue

3HaHUS 1. 3Hate ocobennoctu | CriocoOeH yrpaBisiTh
(U3NKO-XMIMHYECKIX TEXHOJIOTUIECKUM TIPOIIECCOM
MIPOIIECCOB, IIPOM3BOJICTBA HOBBIX MAaTEPHATIOB
MIPOTEKAIOIINE B | (ITK-4)
MaTepuagax IpU HX
MOJTy4eHuH, 00paboTKe
u Moaudukamnmm,
UCTIOJIb30BATh B
HCCIIeTIOBAaHUSX u
pacuerax 3HaHUA O
METOJ1aX
WCCIICIOBAHMS,
aHaM3a, JUArHOCTHUKU
" MO/JICITUPOBAHUS
CBOWCTB BEIECTB
(mMaTepuaios),
MIPOBONTH
KOMILICKCHBIC
UCCIIeIOBaHUS,
TIPUMEHSIS
CTaHJIapPTHHIE u
cepTudUKaIMOHHBIC
UCTIBITAHUS
2. 3nate ocHOBHBIC | CTOCOOCH ympaBisTh
MIOJIOKCHHUS TEXHOJIOTHYECKUM TPOIIECCOM
MaTeHTHOTO MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
3akoHomatenbctBa | (ITK-4)
aBTOPCKOTO npaBa
Poccuiickoit
®denepanuu,
HOPMAaTUBHEIC
JTOKYMEHTHI o
BOIIpOCaM 3aIUThI
HMHTEJUIEKTyaJIbHOMN
COOCTBEHHOCTH  TIpU
MOJITOTOBKE
JIOKYMEHTOB K
MATCHTOBAHUIO u
o(opMIIeHHIO HOY-Xay




3. 3HaTh 0COOEHHOCTH
BbIOOpa  MaTepuaoB
JUISL 3aJJaHHBIX YCIIOBUI
IKCILTyaTaIluu c
y4eToM  TpeboBaHUU
HAJC)KHOCTH u
JOJITOBEYHOCTH,
SKOHOMHUYHOCTH u
HKOJIOTHYECKHUX
MOCIEACTBUI ux
MIPUMEHEHHS] HA OCHOBE
3HAHUS OCHOBHBIX
TUIIOB HEOPraHUYECKHUX
" OpPTaHHYECKUX
MaTepuasoB
Pa3IMIHOTO
Ha3HA4YeHUs, B TOM
qriclie HAHOMATEPHUaJIOB

I' CriocoOeH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

4. 3Hare MeETOOBl H
CpencTBa
aBTOMAaTH3AIUN
MIPOIIECCOB
MIPOU3BOJICTBA,
BBIOMpATh
obopynoBaHue "
OCHACTKY, METOJBI |
MPUEMBl  OpraHU3aINN
Tpyaa,
00€eCIIeYnBarOIINX

s pexTHBHOE,
TEXHUYECKH u
9KOJIOTHYCCKH
Oe3omacHoe
MIPOU3BOJICTBO

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

53naTh
IKCILTyaTaI[|K
COBPEMEHHOTO
obopynoBaHus u
puOOpOB

npaBuiia

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

6. 3HaTh TEXHHYECKHE
cpencTBa IS
W3MEPECHUS U KOHTPOJIS
OCHOBHBIX I[apaMETPOB
TEXHOJIOTHYECKUX
MPOLIECCOB, CTPYKTYPhI
u CBOMCTB
KepaMUYEeCKUX
MAaTepHaJIOB U U3JEITUN
W3 HUX, TJITAHUPOBAHUS

u peanuzanuu
HUCCIIEIOBAHNN Hu
pa3paboTox

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)




7. 3Hath  CIOCOOBI
pa3paboTku u
peanu3alnuu TMPOEKTOB,
YIOBJIETBOPSIOLITUX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
gucie  TpeOOBaHUSIM
3KOHOMHYECKOMN

s dexTuBHOCTH,
TEXHUYECKOH u
JKOJIOTHYECKOMH
0e30IMacHOCTH

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

8. 3marp  mpaBumia
MIPOEKTUPOBAHHUS
TEXHOJOTMYCCKUX
MIPOLIECCOB
MIPOM3BOJICTBA
KepaMH4eCKOTO
Marepuaiia M U3IEIuil
U3 HETO C 3aJaHHBIMU

Cniocob6eH ympaBisiTh
TEXHOJIOTUIECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

XapaKTepUCTUKaMHU

YMenus 1. Ymetb | CriocoOeH yrpaBisiTh
UCIOJIb30BaTh TEXHOJIOTUYECKHUM POLIECCOM
MOHMMaHHe  (U3UKO- | IPOM3BOJICTBA HOBBIX MAaTEPUAIIOB
XUMHAYECKHX (TIK-4)
IIPOLIECCOB,
IpOTEKaroIue B

MaTepuagax TMpU HX
MOoJTy4eHuHr, 00paboTKe
u Moaudukammm,
UCTIOJIh30BATh B
HCCIIeTOBAaHUSIX u
pacuerax 3HaHUSA O
METOJ1aX
UCCIICIOBAHMS,
aHaM3a, JUarHOCTUKU
" MOJICTTUPOBAHUS
CBOICTB BEIIECTB
(mMaTepuaiosn),
MIPOBOTUTH
KOMIUICKCHBIC
UCCIICIOBAHMS,
TIPUMEHSIS
CTaHJapTHHIE u
cepTu(UKAIIMOHHBIC
VCTIBITAHUS

2. YMeTb MOJIb30BaThCS
OCHOBHBIMU
MTOJI0KEHUSIMU
IIATCHTHOI'O
3aKOHOJATEIbCTBA U
aBTOPCKOTO mpaBa

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)




Poccuiickoit
®enepanuu,
HOpMaTUBHbIE
JTIOKYMEHTBI o
BOIIpOCaM 3alUTHI
UHTEJUIEKTYyAJIbHOU
COOCTBEHHOCTH npu
IIOATOTOBKE
JOKYMEHTOB K
MAaTEHTOBAHUIO u
0(OPMIICHUIO HOY-Xay

3. YMmerp mnpoBOAHTH
BBIOOp MaTepUaioB st

3aJaHHBIX YCIIOBUH
JKCILTyaTaluu C
yuyeToM  TpeOoBaHMI
HaJEC)KHOCTH U
JOJTOBEYHOCTH,
9KOHOMHYHOCTHU U
9KOJIOTMUECKUX
OCIENCTBUI 1504
IIPUMEHEHMSI HA OCHOBE
3HAHUSA OCHOBHBIX
TUIIOB HEOPTaHUYECKUX
u OpPraHUYECKHUX
MaTepuaioB
pa3IM4HOTO

Ha3Ha4YCHMH, B TOM
YU CJIC HAHOMATCPHUAJIOB

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIIECCOM
MMPONU3BOJACTBA HOBBIX MATCPUAJTIOB

(TTK-4)

4, Ymethb
CaMOCTOSITEITLHO
pa3pabarbIBaTh METOIbI
" cpeacTBa
aBTOMATH3AIUU
MIPOIIECCOB
MIPOU3BOJICTBA,
BBIOMPATh
obopynoBaHue u
OCHACTKY, METOABl |
MpPUEMbl  OpraHHU3aIUU
TpyAa,
00ecreunBarOIINUX

s dexTuBHOE,
TEXHUYCCKH u
9KOJIOTUYECKU
Oe3omacHoe
MIPOU3BOJICTBO

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIIECCOM
MMPOU3BOJACTBA HOBBIX MATCPUATIOB

(ITK-4)

S. YmMmerb
AKCILTYaTHPOBATh
COBPEMEHHOE
obopynoBaHue "
npubopHI

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIECCOM
MMPOU3BOJACTBA HOBBIX MATCPUATIOB

(TIK-4)




6. VYMeTh
CaMOCTOSITEIHHO
HCIIOJIE30BAaTh
TEXHUYECKHE CpElICTBA

Il WA3MEpPEHHs |
KOHTpOHH OCHOBHBIX
MapaMeTpoB
TEXHOJOTHUUYCCKUX
MPOIECCOB, CTPYKTYPHI
u CBOMCTB
KEpaMUYECKUX

MAaTEpUAJIOB U U3IEITUN
W3 HUX, [JIJAHUPOBAHUS

51 peanuzanuu
HUCCIIEIOBAHNN U
pa3paboToK

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

7. YMeTb TNPUMEHSTH
Croco0bl pa3paboTKu U
peanu3ali MPOeKTOB,
YIOBJIETBOPSOLTUX
3aJJaHHBIM
TpeOOBaHUSIM, B TOM
gucie  TpeOOBaHUSIM
3KOHOMHUYECKOMN

s dexTuBHOCTH,
TEXHUYECKON 51
9KOJIOTUYECKOH
0€30MacHOCTH

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

8. YMeTh MoJIb30BaThCs
IpaBUJIAMU
MIPOCKTUPOBAHUS
TEXHOJIOTHUUYCCKUX
MPOIIECCOB
MIPOU3BOJICTBA
KepaMHYECKOTO
Marepuajia U H3AEIUd
W3 HEro ¢ 3aJaHHBIMHU

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM IPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

XapaKTePUCTHKAMU

Biragenus 1. Bnaners HaBbikamu | CriocoOeH ympaBisiTh

(naBbIKH / WCIOJIb30BAHUS TEXHOJIOTUYECKUM MPOIIECCOM

OIIBIT (bU3NKO-XUMHUYECKUX MIPOM3BOJICTBA HOBBIX MAaTEPUAIIOB

JESITEIILHOCTH) | IIPOIIECCOB, (TIK-4)
MIPOTEKAIOIINE B

MaTepuagax IpU HX
MOJTy4eHuH, 00paboTKe

u Moaudukammm,
HCIIOJIb30BAaTh B
HCCIEN0BAHUIX u
pacuetax 3HaHHS O
MeTodax
HCCIIEIOBAHUS,

a”Hajn3a, JIUAarHOCTUKU




u MOJIETTUPOBAHUS
CBOKCTB BEIIECTB
(mMaTepuaios),
MIPOBONTH
KOMIUIEKCHbBIE
UCCIIeTIOBaHUS,
MIPUMEHSIS
CTaHJIapPTHHIE u
cepTudUKaIMOHHBIC
WCIBITAHUS

2. Braners HaBeIKamMu
MOJIb30BAHHUS
OCHOBHBIMH
MOJIOKCHHUSIMU
MaTeHTHOTO
3aKOHOJATEIbCTBA U
aBTOPCKOTO npaBa
Poccuiickoit
®denepanuu,
HOPMATHBHbBIC
JTOKYMEHTBI o
BOIIPOCaM 3aIUThI
HMHTEJUIEKTyaJIbHOMN
COOCTBEHHOCTH  TIpU
MOJITOTOBKE
JOKYMECHTOB K
MaTCHTOBAHUIO u
o(opMIIeHHIO HOY-Xay

Cniocob6eH ympaBisiTh
TEXHOJIOTUIECKUM IPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

3. Bmagers HaBBIKAMU
npoBeleHUsT  BbIOOpa

MaTEpHaJIOB JUIS
3aJaHHBIX YCIIOBUH
JKCILTyaTaluu C
yuyeToM  TpeOoBaHMI
HAJCKHOCTH U
JOJTOBEYHOCTH,
9KOHOMHYHOCTHU U
IKOJIOTMUECKUX
OCIENCTBUMI 1504
IIPUMEHEHHS HA OCHOBE
3HAHHUSA OCHOBHBIX
TUIIOB HEOPTaHUYECKUX
u OpPraHUYECKHUX
MaTepuasioB
pa3IM4HOTO

Ha3Ha4YCHMHA, B TOM
YU CJIC HAHOMATCPHUAJIOB

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM IPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

4. Bmagers HaBBIKAMH
CaMOCTOSTEILHOMI
pa3paboTKU METONOB U
CpEICTB
aBTOMAaTH3aIHN

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIECCOM
MMPOU3BOJACTBA HOBBIX MATCPUATIOB

(TTK-4)




MIPOIIECCOB
MIPOU3BOJICTBA,
BBIOMPATh
obopynoBaHue u
OCHACTKYy, METOABl |
pPUEMbl  OpraHHU3aIUU
Tpyna,
00ecreunBarIUX

s dexTuBHOE,
TEXHUYCCKH u
IKOJIOTUIECKU
Oe3omacHoe
MIPOU3BOJICTBO

5. Baagerr HaBBIKaMu
IKCIUTyaTaIluu
COBPEMEHHOTO
o0opyIoBaHUS "
npubopoB

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIIECCOM
MMPONU3BOJACTBA HOBBIX MATCPUAJTIOB

(TTK-4)

6. Braners HaBeIKamMu
CaMOCTOSITEIILHOTO
HCIIOIL30BaHUSA
TEXHUYECKHX CPEJICTB
UL W3MEpeHus U
KOHTPOJS ~ OCHOBHBIX
rmapameTpoB
TEXHOIOTHYECKUX
MPOIIECCOB, CTPYKTYPHI
U CBOMCTB
KepaMHUUYECKHUX
MAaTEPHAIOB U U3IEITUN
W3 HUX, TJITAHUPOBAHUS

u peanuzanuu
HUCCIIEIOBAHNN U
pa3paboToK

Cniocob6eH ympaBisiTh
TEXHOJIOTUIECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

7. Braners HaBBIKamMu
MPUMEHEHHSI CIIOCOO0B
pa3paboTKu u
peaM3anuy MPOEKTOB,
YIOBJICTBOPSIONTUX
3aJaHHBIM
TpeOOBaHUSIM, B TOM
yuciae  TpeOOBaHUAM
9KOHOMHYCSCKOM

3¢ (HeKTHBHOCTH,
TEXHUYECKOM u
3KOJIOTHYECKOM
0e30macHOCTH

Cniocob6eH ympaBisiTh
TEXHOJIOTUYECKUM MPOIIECCOM
MIPOU3BOJICTBA HOBBIX MaTEPUAIOB
(TIK-4)

8. Bimagerr HaBbIKamu
MMOJIB30BaHUS
MpaBUJIaMHU
MIPOCKTHPOBAHHS
TEXHOIOTHYECKUX

CrniocobeH ynpaBisTh
TEXHOJIOTHYECKUM ITPOIECCOM
MMPOU3BOJCTBA HOBBIX MATCPUAJTIOB

(TIK-4)
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MPOIECCOB
MPOU3BOACTBA
KEpaMU4yeCKOro
Marepuaja U H3AEIUd
U3 HETO C 3aJaHHBIMH
XapaKTEPUCTUKAMU

[1K-4 —Crnioco0OeH ynpaBiisiTh TEXHOJIOTHIECKUM MPOIIECCOM IMPOU3BOJICTBA HOBBIX MaTEPUAIOB

2. Leab 1 MecTO TMCHUILUIMHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe1bHOI MPOrpaMMbl

Jucunnimba «MarepraloBeEHUE W TEXHOJOIMU COBPEMEHHBIX IEPCIEKTHUBHBIX
MaTepUaJIOB» OTHOCUTCS K 8apUamueHoll 4acTH.

Jucuunnuna usyyaercst Ha 1 kypce B 1 ceccun.

JIist OCBOCHHMSI AUCIUIUTMHBI HEOOXOIUMBI KOMITETEHIIUH, C(POPMUPOBAHHBIE B paMKax
W3YUYEHUS CIEAYIOIUX JUCUUILINH:

«TexHomorun (yHKIIMOHATBHBIX KEpaMUYECKUX MaTepUaioB»,
«HaHOCTpYKTYpHUpPOBaHHBIE KEPAMUUECKUE MAaTEPUATIBIY.

enbro nuctumnanHbl «MaTepruanoBeIeHUE U TEXHOJIOTHH COBPEMEHHBIX MEPCIEKTUBHBIX
MaTepuaioB»  SBISETCS OOy4YeHHE MAarucTpOB BCEM  CYIIECTBYIOIIUM  TEXHOJOTHSM
W3TOTOBJICHHUS (YHKIIMOHATBHBIX KEepaMUUYeCKHX u3nenui. Takxke IUCHUIUIMHA TpedyeT
OBJIAJICHUS JTIOCTATOYHO HIMPOKOTO KPYrozopa 006 00OpYyJOBaHHH, TEXHOJIOTHYECKHUX MPOIeccax
B PA3JIMYHBIX OTPACISIX IPOMBIIIUICHHOTO IMPOM3BOACTBA MPOIAYKIIMU, 00 MX TEXHHYECKOM H
TEXHOJOTMYECKOM  YPOBHSX, OBJAQAECIM OCHOBAMU  KHUHEMATHUYECKHX, IPOYHOCTHBIX,
TEXHOJOTMYECKHUX PACUETOB.

N3yuaemas aucuuiuiiHa SABJISETCA OCHOBOM JNHMCUMIUIMH, <«[€OpeTHYecKue OCHOBBI
MOJTYYCHUST KOMITO3UITMOHHBIX KEPAMUYECKUX 0€300)KUTOBBIX MaTEPHUATIOB.

3. Coaep:xanue padodeit mporpaMmbl (00beM TUCHHUILUIMHBI, THIBI M BHAbI Y4eOHBIX
3aHATHI, y4eOHO-MeToAH4YeCKOe o0ecleYyeHHe  CaMOCTOATEJbHOH  PadoThl
00y4JaIOIIHXCS)

Coneprxanne paboueit mporpamMmel npeactasieHo B [Ipumoxenun Ne 1.

4, DoHJ OLIEHOYHBIX CpeaACTB MO AMCHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHI NI ¢ YKa3aHHEM 3TanoB UX ()OPMHPOBaHUs B IIpoLecce
0CBOeHMsI 00pa3oBaTebHOI nMporpaMmbl. OnucaHue MoKa3areJieil 1 KpUTepueB
OLICHMBAHUSI KOMIIETCHIIUI HA Pa3JINYHBIX ITaNaxX X (POPMHPOBAHUS, ONIMCAHUE IIKAJI
OLICHUBAHUS

Kon u popmynuposka kommnereHimn: [1K-4 —CrnocoOeH ynpaBisiTh TEXHOIOTHIECKUM
MPOLIECCOM MTPOU3BOJICTBA HOBBIX MAaTE€pPUAJIOB

Ortan [Inanupyemele Kpurepuu ornieHuBanus pe3yabTaTOB OOYUCHHS

(ypoBeHb) pe3yJIbTaThI 2 («He | 3 ‘ 4 ‘ 5
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OCBOCHHS 00yucHHS ynoBietBopuT | («YmoBiaerBop | («Xopomo») | («OTIudHO»)
KomrereHim | (mokaszarenu CJILHO») UTEIILHO)
" TOCTYKEHUS
3aJaHHOTO
YPOBHSI
OCBOCHUS
KOMITETCHITHI)
IIepsbrit 3HaTh: He 3naer Nwmeer 3Haer B
JTan 3HaTh 0COOEHHOCTEH | MpelncTaBieHH | OCOOCHHOCTH | COBEPIICHCTB
(ypoBeHb) 0COOEHHOCTH busuko- S0 busuko- ¢ 3HaeT
¢buzuko- XUMHYECKHUX OCOOCHHOCTSIX | XUMUYECKUX | OCOOEHHOCTH
XUMHYECKHX MPOIIECCOB, ¢busuko- IPOIIECCOB, ¢duzuko-
TIPOIIECCOB, NPOTEKAOIINE | XUMHUYECKHX NPOTEKAOIIN | XUMUYECKHX
MPOTEKAIIIME | B MaTepuaiaX | MPOIECCOB, €B MIPOIIECCOB,
B MaTepuajax pH UX MPOTEKAIOIINE | MaTepuaiax | MPOTEKAIOIIN
pU UX MOJTYYCHUH, B MaTepuaigax | IpH UxX €B
MOJTYYCHHH, 00paboTKe u IPHU UX MOJIYYCHUH, | MaTepuagax
o0paboTke u MOIU(DUKAINH, | TOJy4YCHHH, 00paboTke U | IpHU UX
Moau(UKAIMK, | UCIIOJIB30BaTh | 00paboTKe U MoaudUKaIKM | MOJTyYEHUH,
UCIIOJIb30BaTh B | B MouUKaIuy, | H, o0paboTke 1
UCCIICIOBAaHHUSX | UCCIICMIOBAHMS | MCTIOJB30BATh | MCIIOJIB30BAT | MOAM(DUKALIN
U pacueTrax X M pacyerax B b B u,
3HaHUS O 3HaHUS O WCCIIC/IOBAHMSI | MCCIIEJIOBAaHU | UCIIOJIH30BAT
METo/ax METOJ1aX X M pacueTax | X | b B
UCCIIC/IOBAHMS, | UCCIICIOBAHMSI, | 3HAHUS O pacuerax UCCIICIOBaHH
aHam3a, aHam3a, METOoJ1aX 3HAHUS O X
JVMArHOCTUKU M | TMaTHOCTUKY M | HCCIIEIOBAHUS, | METOaX pacuerax
MOJICTTMPOBAHU | MOACIMPOBAHU | aHAIH3A, WCCJICIOBAHH | 3HAHUSA O
s1 CBOMCTB s1 CBOMCTB NUArHOCTHUKU U | 5, aHaJIn3a, METOIax
BEIIIECTB BEIIICCTB MOJICTTUPOBAHU | JMATHOCTUKH | UCCIICJIOBAHU
(MatepuanoB), | (MaTepuasioB), | s CBOMCTB u s, aHAJTN3a,
MIPOBOJIHUTH MIPOBOIHUTH BEIIICCTB MOJICTTPOBAH | JUATHOCTHKHU
KOMIUIEKCHBIC | KOMIUICKCHbIE | (MarepuaiioB), | Wsi CBOMCTB "
WCCIICIOBAHMSI, | UCCICNOBAHUS, | IPOBOIUTH BEIIICCTB MOJICTTUPOBAH
IpUMEHSS IpUMEHSIS KOMIUIGKCHBbIC | (MaTephasoB) | Hs CBOMCTB
CTaHJAPTHBIC U | CTAHJAPTHBIC U | UCCIIEAOBAHUS, | , IPOBOIUTH | BEUIECTB
ceprudukanyo | cepTUPUKALNNO | MPUMEHSIST KOMILIEKCHBI | (MaTepuasion)
HHbBIE HHbBIE CTaHJApTHBIE U | € , IPOBOJINTH
UCTIBITAHUS UCTIBITAHUS cepTu(UKAIO | UCCIEAOBAHU | KOMIUICKCHBI
HHBIC s, IPUMEHSIST | €
UCTIBITAHUS CTaH/JapTHBIC | UCCIICIOBAHU
u s, TIPUMECHSISI
cepTU(UKAIM | CTaHIApTHBIE
OHHBIC "
UCTIBITAHUS cepTU(HUKAIH
OHHBIC
UCTIBITAHUS
Bropoit YMers: He ymeer YmMmeer Ymeer YmMmeer
aTan YMeThb 0hOpMIIATH opopMIIATH 0hOpMIIATH opopMIIATH
(ypoBeHb) UCIIONIb30BAaTh | MCIIOJIB30BATh | MCIIOJIb30BAaTh | UCIOJB30BAT | MCIOJB30BAT
IOHUMaHHe NIOHUMaHHe MMOHUMaHHE b TIOHUMAHNE | b IOHUMAHUE
¢duzuko- ¢duzuko- ¢buzuko- duzuko- ¢buzuko-
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XHUMHYECKHX XHUMHYECKHX XAMUYECKHUX XHUMHUYECKHX | XMMHYECKUX
MPOIIECCOB, MPOIIECCOB, MIPOILIECCOB, MPOIIECCOB, MIPOILIECCOB,
MPOTEKAIONIME | MPOTEKAIONIME | MPOTEKAIOIINE | MPOTEKAIOIIN | MPOTEKAIOIIN
B MaTepuaiax B MaTepuajax | B MaTepuaisax |e€B eB
IpHU UX IpHU UX IPH UX MaTepuaiax | Marepuagax
MOJTyYeHUH, MOJTyYeHUH, MOJTy4eHUH, Py UX P UX
00paboTKe u 00paboTKe u 00paboTKe 1 MOJIYYCHUH, | IMOJyYEHUH,
Monudukanuu, | Mmogudukanuu, | Mogudukanuu, | oopadotke u | 06paboTke U
HCIIOJIH30BaTh B | UCIIOJIB30BaTh | MCIOJB30BaTh | Momudukamu | MoauduKaim
HCCIICIOBAHUAX | B B U, u,
U pacuerax HCCIICAOBAHUS | MCCIEIOBAHMS | MCIOJL30BAT | MCITOJIb30BaT
3HAHHS O X M pacuerax X M pacuerax b B bB
MeTomax 3HaHUA O 3HAHHUA O HCCIIEAOBAHU | MCCIEIOBaHU
HCCIICIOBAHUSA, | METOHaX METOIax X U IX U
aHaJm3a, WCCJICIOBAaHMS, | UCCIEAOBAHUS, | pacyeTax pacyerax
JUAarHOCTHKW U | aHAaJIn3a, aHaJu3a, 3HAHHS O 3HAHUS O
MOJICIMPOBAHU | JUATHOCTUKHU M | TUATHOCTHKHU U | METOJaX MeToAax
sl CBOICTB MOJICTTMPOBAHU | MOJCIIMPOBAHY | HCCIEIOBAHU | HCCIEIOBaHU
BEILICCTB s1 CBOMCTB sI CBOMCTB s, aHaJIu3a, s1, aHaIM3a,
(MaTepuasioB), | BEmICCTB BEIIECTB JUArHOCTHKH | JUArHOCTUKHU
MIPOBOIUTH (matepuanos), | (MarepuanoB), | u u
KOMIIJIEKCHBIE MIPOBOJIUTH MIPOBOJIUTH MOJICIUPOBAH | MOJICITUPOBAH
HCCIICIOBAHUS, | KOMIUIEKCHBIC | KOMILICKCHEIC | HsI CBOICTB HsI CBOICTB
TIPUMEHSIS HCCIIEAOBAaHMs, | MCCIEIOBAHUs, | BEIIECTB BEIIECTB
CTaHJApTHBIC U | IPUMEHSIS pPUMEHSS (marepuanioB) | (MaTepuasoB)
cepTudUKaAIMO | CTAaHJAPTHBIC U | CTAHIAPTHBIC U | , MPOBOANTH | , IPOBOJIUTH
HHBIE ceprudukanmo | cepTU(UKANHUO | KOMIUIEKCHBI | KOMIUIEKCHBI
HCIBITAHHUSA HHBIE HHEBIE e e
HCIIBITAHUS HCIIBITAHUS, HO | UCCICIOBAHU | UCCICIOBAHHU
JOTTyCKaeT s, IPUMEHSS | 5, IPUMEHSIS
OIIMOKH CTaHJapTHBIC | CTAaHAApPTHBIC
n u
cepTudUKaAIM | cepTHdUKanu
OHHBIE OHHBIE
UCIBITAHUS, | UCIIBITAHUS
JIOTTyCKaeT
HE3HAYUTEIIb
HOE OIIMOKH
Tperuii Bnaners: He nmeet HNwmeer naBeiku | Umeet Nwmeer
JTan Bnanetsb HaBEIKOB oopmIIeHUS HaBBIKU HaBBIKU
(ypoBeHb) HaBBIKAMH HCIIOJB30BAaHH | UCIIOJIL30BAaHU | MCIIOJIb30BaH | MCIIOJIB30BaH
WCIIONTB30BaHUs | 51 (GU3UKO- s pu3HKo- us pusuko- us pusuko-
buzuko- XAMHYECKHUX XUMHYECKUX XAMHYECKUX | XUMHUYECKUX
XHUMHUYECKHX MIPOIIECCOB, MPOIIECCOB, MPOIIECCOB, MPOIIECCOB,
MPOIIECCOB, MPOTEKAIOININE | MPOTEKAIONIUE | MPOTEKAIOIIN | TPOTEKAIOIIN
MPOTEKAIoNIMe | B MaTepuajax | B Marepuajgax | €B eB
B MaTepuanax Py UX P UX MaTepuaiax | MaTepuaiax
IpHU UX MOJTYYCHHH, MOJTYYCHUH, IpHU UX IPH UX
IIOJIyYEHUH, 0o0paboTke u o0paboTke 1 NIOJIyUYEHUH, | IIOJIy4YEHUH,
00paboTke u MoauduKkanuu, | Mogudukanuu, | oopadotke u | 00paboTke u
Moau(UKAIMK, | UCTIONB30BATh | UCIIOJIB30BAaTh | MoaudHKaM | MOoAUQUKAIN
HCIO/IL30BaTh B | B B H, H,
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UCCIIC/IOBAHMSIX | UCCIICMIOBAHMS | UCCIICOBAHUS | MCIIOJIB30BAT | MCIIOJB30BAT
U pacueTrax X M pacyerax X U pacderax b B b B
3HaHUS O 3HaHUS O 3HaHUS O UCCIICIOBAaHH | MCCIICIOBAHU
METOIax METOIax METOax X U X U
WCCIIC/IOBaHMS, | UCCIICIOBAHMS, | UCCIICIOBAaHUS, | pacueTax pacuerax
aHam3a, aHam3a, aHaJn3a, 3HAHUS O 3HaHUS O
JVMAarHOCTUKU M | TUaTHOCTUKY M | TUATHOCTUKU U | METO/AaX METOAaxX
MOJICIIMPOBAHKN | MOJICTMPOBAHK | MOJICIIMPOBAHU | HCCIICIOBAHU | UCCIICIOBAaHU
sI CBOMCTB sI CBOMCTB ST CBOMCTB s1, aHaAJIN3a, s, aHAJIN3A,
BCIIICCTB BCIIIECTB BCIIIECTB JTMATHOCTUKU | JUATHOCTHKHU
(matepuanoB), | (MatepumanoB), | (MarepuanoB), | u u
IPOBOTUTh IPOBOTUTH IPOBOTUTH MOJICIIUPOBAH | MOJICTUPOBAH
KOMIUIEKCHBIE | KOMIUIEKCHBIE | KOMIUIEKCHBIC | Hisl CBOICTB Usl CBOHCTB
UCCIIC/IOBAHMS, | UCCICIOBAHMUS, | UCCIICAOBAHUS, | BEIICCTB BEIIIECTB
IPUMEHSSA IPUMEHSS IPUMEHSIS (maTepuainos) | (MaTepuasoB)
CTaHJAPTHBIC ¥ | CTAHJAPTHBIC M | CTAHJAPTHBIC U | , IPOBOJIUTH | , IPOBOIUTH
cepTuduUKao | cepTUPUKAINO | CePTUDUKAIMO | KOMIUJICKCHBI | KOMIUICKCHBI
HHbIE HHbIE HHBIC e e
UCTIBITAHUS UCTIBITAHUS UCTIBITAHHMS, UCCIICIOBAHH | MCCJICIOBAHU
3aTPYAHSCTCS. | I, IPUMEHSS | 51, TIPUMEHSISI
CTaHJAPTHBIC | CTAHIAPTHHIC
u "
cepTUdUKaAIM | cepTHdUKanU
OHHBIC OHHBIC
UCTIBITAHUS, | UCTIBITAHUS
HO JIOITyCKaeT
HE3HAYUTEITh
HBIC OITUOKH

OTBeTHI HA IK3aMEeHAIIMOHHbIE BONPOCHI:

- OLICHKA <«OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIU CTYACHT JIEMOHCTPUPYET 3HAHMS,
YMEHMsSI U HaBBIKM HCMOJIb30BAaHUS YCBOEGHHOIO MaTepuaja. TOJHbIe, IOCieI0BaTelbHbIE,
rPaMOTHBIE M JIOTHYECKH H3JlaraeéMble OTBETHI NpPHU BUJOU3MEHEHHH 3aJaHUs, CBOOOIHOE
pelleHre TOCTaBICHHBIX 3ajlad, MPaBWJIbHOE OOOCHOBAHHME NPUHATHIX PEIICHUN, MpUEeMaMH
BBITMIOJTHEHUSI TPAKTUYECKUX padoT;

- OILICHKA <XOPOIIO» BBICTABISETCA CTYICHTY, €CIU CTYIEHT JEMOHCTPUPYET 3HaHHE,
MOKA3bIBAET yYMEHHE W BIAJICHUE MaTEpHaliOM: TPAMOTHOE H3JIOKEHHE, 0e3 CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIMPOC, NIPAaBUIbHOE MPUMEHEHHE TEOPETHUECKUX 3HAHUM, BIaJieHue
HEOOXOUMBIMU HABBIKAMU TIPU BHITIOJTHEHUH MMPAKTUYECKIX 33]1a4;

- OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABIIAETCS CTYACHTY, €CJIHU CTYACHT AEMOHCTPUPYET
YCBOEHHE OCHOBHOTO MaTepuajna. IpU OTBETE MAOIYCKAIOTCA HETOYHOCTH, HEAOCTAaTOYHO
npaBWIbHbIE (OPMYIUPOBKH, HApyIIEHUE MOCIEAOBATEIHHOCTH B M3JIOKEHUHU NPOTPAMMHOIO
MaTepuaa, 3aTpyAHEHUs B BBHITIOJIHEHUH MPAKTUUYECKUX 3aJaHUM,;

- OLEHKAa <«HEYJOBJIETBOPUTEIbHO» BBICTABISAETCS  CTYAEHTY, €CJIH  CTYACHT
JEMOHCTPHUPYET HE 3HAHHWE MaTepuaja: MNP OTBETC BO3HUKAIOT OMIMOKH, 3aTPyIHEHUS TpH
BBIMIOJTHEHUH MTPAKTUYECKUX PadoT.

4.2. TunoBble KOHTPOJILHBbIE 32JaHUS UJIM HHbIE MAaTEPUAJIbI, HEO0X0IMMBIE JIJIS OLlEHKH
3HAHMH, YMEHHI, HABBIKOB H OIBITA JeATEJbHOCTH, XaPAKTEPU3YIOLIUX ITAMBI
(opMupoBaHHMs KOMIETEHIIUI B MpoLecce 0CBOECHHS 00pa30BaTe/bHOI MPOrpaMMBbl.
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MeTtoauyeckue MaTepuaJbl, ONpeae/sione NpoueIypbl ONeHNBAHUS 3HAHUI, YMEHHI,
HABBIKOB M ONBITA 1eATEIbHOCTH, XapPAKTePHU3YIOLIUX 3Tanbl JOPMUPOBaAHUSA

KOMIIETeHIH I
Oransl
OCBOCHH Pe3ynbTaTh! KoMreTeHs O1LeHOYHEBIE
q oOyueHus CpeacTBa
1-i1 sTan 1. 3natk ocobenHoctr | CriocoOeH ynpasisaTh TexHoMorndeckuM | KommokBuywm,
(bPIBI/IKO'XI/IMI/ILIeCKI/IX MPOILIECCOM MPOU3BOICTBA HOBBIX TCCTI/IpOBaHI/Ie
3HaHus MIPOLECCOB, matepuanos (ITK-4)
MPOTEKAOIINe B
MaTepuaigax TMpu HUX
MOJTyYEHUH,
o0OpaboTke u
MoauUKAIIIH,
UCIIOJIb30BATh B
HCCJIETOBaHUSIX u
pacderax 3HaHUSA O
MeToax
UCCIICIOBAHUS,
aHa/u3a,
JTUArHOCTHKU u
MOJIETTUPOBAHUS
CBOICTB BELIECTB
(MaTepuaios),
MIPOBOIHUTH
KOMILJIEKCHBIE
UCCIICIOBAHMS,
MPUMEHSIS
CTaH/IapTHbHIE u
cepTudHUKaIMOHHBIC
VCTIBITAHUS
2. 3nHath ocHOBHBIC | CTOCOOCH ympaBisATh TeXHONOTHYeCKUM | KommokBuywm,
MOJIOKECHUS MPOLIECCOM MIPOU3BOJICTBA HOBBIX | TectupoBanue
aTEeHTHOTO matepuainos ([TK-4)
3aKOHOJATENbLCTBA U
aBTOPCKOTO npaBa
Poccuiickoit
®denepanuy,
HOPMATUBHBIC
JTIOKYMEHTBI o
BOTIPOCaM 3aIUTHI
MHTEIJIEKTyaJIbHOM
COOCTBEHHOCTH  TIpH
MOJITOTOBKE
JIOKyMEHTOB K
NaTEeHTOBAHUIO u
0(pOpMIICHHIO HOY-Xay
3. 3Hatb ocobeHHoCcTH | CIOcOOCH ympaBisATh TexHONIOTHYecKuM | KommokBuywm,
BEIOOpa MaTepuasoB | MPOIECCOM MIPOU3BOJICTBA HOBBIX | TectupoBanue

JUTS 3a/IaHHBIX
YCJIOBUU

matepuainos ([1K-4)

15




9KCIUTyaTalluu c
ydyeToM  TpeOoBaHUUI

HaJEKHOCTH i
JOJITOBCYHOCTH,
SKOHOMHYHOCTH i
SKOJOTHUYCCKUX
MIOCJIECTBUN ux
HpI/IMeHeHI/IH Ha
OCHOBE 3HAHUSA
OCHOBHBIX THUIIOB
HEOPTraHUYECKHUX i
OpraHUYECKUX
MaTepHaoB
pa3Iu4YHOIO

Ha3Ha4YCHHsA, B TOM
qHuCJIC
HaHOMATCpHUAJIOB

4. 3Hatb MeTOABI H
CpeacTBa
aBTOMATHU3AIMH
IPOIIECCOB
IPOM3BOJICTRA,
BBIOMPATH
obopymoBaHue u
OCHACTKY, METOJBI H
NPUEMBI OpPTaHU3AIUU
Tpyna,
0o0ecreunBaroIKX

s dexTuBHOE,
TEXHUYECKH u
9KOJIOTHYECKH
Oe3omacHoe
TIPOU3BOJICTBO

CriocoOeH ympaBiTh TEXHOJIOTHYCCKHM
POIIECCOM MPOM3BOICTBA HOBBIX
matepuaion ([1K-4)

KomnoxBuywm,
TectupoBanue

5.3Hartb paBuIIa
IKCIUTyaTalluu
COBPEMEHHOTO
00opyIoBaHUs u
npubopoB

CriocoOeH ympaBiTh TEXHOJIOTMYCCKHM
POIIECCOM MPOM3BOICTBA HOBBIX
matepuaiion ([1K-4)

KomnoxBuywm,
TectupoBanue

6. 3HaTh TEXHUYECKHE
cpenacTBa IS
HU3MEPEHUS i
KOHTPOJII  OCHOBHBIX
napameTpoB
TEXHOJIOTHYCCKUX
MIPOIIECCOB,
CTPYKTYpBl U CBOMCTB
KepaMHUUYECKHX
MaTepHuaoB n
W3IeUi W3  HUX,
MJIaHUPOBAHUS u
peanu3anuu
HCCIIeI0BaHUM u

CrocobeH yIpaBiIsTh TEXHOJIOTHYECKUM
POIECCOM MIPOM3BOJICTBA HOBBIX
matepuainos ([TK-4)

Konnoksuym,
TectupoBanue
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pa3paboTok

7. 3HaTh CHOCOOBI
pa3paboTku "
peanuzanuu
MIPOEKTOB,
YIIOBJIETBOPSIONINX
3aJJaHHBIM
TpeOOBaHUSM, B TOM
quciae  TpeOOBaHUSIM
SKOHOMHUYECKOU

3¢ pexTUBHOCTH,
TEXHUUYECKOU u
3KOJIOTUYECKOM
0e30MmacHOCTH

CriocoOeH ympaBiATh TEXHOJIOTHMYCCKUM
POIIECCOM MPOM3BOICTBA HOBBIX
matepuaiion ([1K-4)

Komnoxsuywm,
TectupoBanue

8. 3natp mpaBmia
MIPOCKTUPOBAHUS
TEXHOJIOTHYCCKUX
MPOIIECCOB
MPOU3BOJICTBA
KepaMHUUYECKOro
MaTtepualia U U3ACIIHi
W3 HEro C 3aJaHHBEIMH
XapaKTePUCTUKAMH

CriocoOeH ympaBiTh TEXHOJIOTHYCCKHM
POIIECCOM MPOM3BOICTBA HOBBIX
matepuaion (I[1K-4)

KomnoxBuywm,
TectupoBanue
KomnoxBuywm,
TectupoBanue
KomnoxBuywm,
TectupoBanue

2-% aran

YMmenusa

1. YMern
HCIIOJIb30BaTh
MMOHUMAaHUE
XAMHYECKHUX
MPOIIECCOB,
MPOTEKAOIINE B
MaTepuaigax IpH HUX
MOJTYyYCHUH,
00paboTke "
Mo u(UKaIHH,
HCIIOJb30BaTh B
HCCIICIOBAHUAX u
pacderax 3HaHUsA
METOJIax
HCCIIEIOBAHUS,
aHalu3a,
JIMarHOCTUKHU u
MO/ICITUPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaios),
MIPOBOJIUTH
KOMILJIEKCHBIE
HCCIIEIOBAHUS,
NpUMEHSIS
CTaH/IaPTHBIC u

¢buzuko-

]

Crioco0OeH yIpaBisiTh TEXHOJIOTHYCCKIM
MPOIIECCOM MPOM3BO/ICTBA HOBBIX
matepuaiion ([1K-4)

JlaGopaTopHsble
paboTsl
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cepTudUKaIMOHHBIC

UCTIBITAHUS
2. VYMmeth | CiocoOeH ympaBisiTh TEXHOJIOTHYECKHUM | JlabopaTopHbIe
M0JIb30BaThCS POIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTEHI
OCHOBHBIMH matepuaios ([TK-4)

TIOJIOKCHUSIMU

MaTeHTHOTO

3aKOHOJIATENbCTBA U

aBTOPCKOTO npaBa

Poccuiickoit

®denepanuy,

HOPMAaTHUBHBIC

JOKYMEHTBI o

BOIIPOCaM 3aIUThI

MHTEJJICKTyaJIbHOM

COOCTBEHHOCTH  TIpH

MOJITOTOBKE

JIOKYMEHTOB K

NaTEHTOBAHUIO "

0(pOpPMIICHHIO HOY-Xay

3. YMerp npoBoauTh | CIOCOOCH yHpaBisITh TEXHOJIOTHYECKUM | JlabopaTtopHbIe
BBIOOp  MaTepHalioB | MPOLIECCOM MIPOU3BOJICTBA HOBBIX | paOOTBI
JUTS 3agaHHbIX | MmarepuaioB ([1K-4)

YCJIOBUU

IKCIUTyaTaIluu c

y4yeToM  TpeOoBaHUI

HAJICKHOCTH "

JIOJITOBEYHOCTH,

SKOHOMHUYHOCTH "

IKOJIOTHYECKUX

MIOCJIEICTBUU ux

PUMCHCHHUS Ha

OCHOBE 3HaHUS

OCHOBHBIX THUIIOB

HEOPTraHUYECKUX |

OpPraHUYeCKUX

MaTepHraoB

Pa3IUYIHOTO

Ha3HAYCHUS, B TOM

qucIie

HaHOMaTEPHAJIOB

4. Ynmers | CiocoOGeH ympaBisTh TeXHOJIOrH4eckuM | JlabopaTtopHbie
CaMOCTOSITEITLHO MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI
pa3pabarbIBaTh matepuaiion ([1K-4)

METOABl W CPEICTBa

aBTOMaTH3alUU

IPOIIECCOB

IIPOM3BOJICTBA,

BBEIOMPATH

obopymoBaHue u

OCHACTKY, METOIbI H

IIPUEMBl OpPraHU3aLUU
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Tpyna,

o0ecreunBarOIINX

s dexTuBHOE,

TEXHUYCCKH u

9KOJIOTUIECKU

6e3omacHoe

TIPOM3BOJICTBO

5. VYwmers | CiocoOGeH ympaBisaTh TeXHOJIOrHueckuM | JlabopaTtopHbie
IKCILUTYaTHPOBATh MIPOIIECCOM MIPOU3BOJICTBA HOBBIX | pPaOOTHI
COBPEMEHHOE marepuanos ([1K-4)

obopynoBaHue u

npuOOopHI

6. VYMmeth | CiocoOeH ympaBisiTh TEXHOJIOTHYECKHUM | JlabopaTopHbIe
CaMOCTOSITENTEHO POIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI
UCIIOIb30BaTh matepuainos ([TK-4)

TEXHUYECKUE

cpeacTBa TUIst

U3MEPEHUS u

KOHTPOJISI  OCHOBHBIX

napamMeTpoB

TEXHOJIOTUIECKUX

IPOIIECCOB,

CTPYKTYPhl U CBOWCTB

KEePaMUYECKHUX

MaTepHraoB u

U3JeUii U3 HUX,

TUTAHUPOBAHHS "

peanu3anuu

HCCIEeNOBaHUN u

pa3zpaboToK

7. Ymerp npumeHsaTh | CriocoOeH ympaBiaTh TexXHoJIOrmueckuM | JlabopaTopHbie
CrocoObl  pa3paboTKH | MPOIlECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI

u peanu3anuu
MIPOEKTOB,
YIOBJIETBOPSIOIINX
3aJaHHBIM
TpeOOBaHUSIM, B TOM
gucie  TpeOOBaHHIM
9KOHOMMYECKOM

3¢ (HEeKTUBHOCTH,
TEXHHYISCKOHN u
3KOJIOTHYECKOM
0€30I1acHOCTH

matepuaios ([TK-4)
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8. YMerhb
MOJIL30BaThCS
npaBUIaMu
MPOCKTUPOBAHUS
TEXHOJIOTHYECKHX
MPOLIECCOB
MIPOM3BOJICTBA
KepaMUUYECKOro
MaTtepualia U U3ACIIHil
W3 HETO C 3aJaHHBLIMH
XapaKTePUCTUKAMH

CrocobeH yIpaBiIsTh TEXHOJOTHUECKUM
POIECCOM IPOM3BOJICTBA HOBBIX
matepuainos ([TK-4)

JlaGopaTopHbie
paboThI

3-# sram

Bnanets
HaBBIKA
MU

1. Bnaners HaBBIKaMu
UCTIOJIb30BaHUS
(U3UKO-XUMHYECKUX
MPOIIECCOB,
IIPOTEKAOIINE B
Martepuagax IpH HX
MOJTy9YCHHUH,
obOpaboTke u
Moau(HUKAIIIH,
UCIIOJIb30BATh B
UCCIICIOBAHHSIX "
pacderax 3HaHUSA O
METOmax
UCCIICIOBAHMS,
aHam3a,
JTMArHOCTHKU u
MOJICITMPOBAHUS
CBOICTB BELIECTB
(MaTepuaios),
MIPOBOUTH
KOMILJIEKCHBIE
UCCIICIOBAHMS,
pUMEHSS
CTaH/IapTHHIE u
cepTudUKaIMOHHBIC
VCTIBITAHUS

Crioco0eH yIpaBIsATh TEXHOIOTHIECKHM
MPOLECCOM MPOU3BOJACTBA HOBBIX
matepuainos ([1K-4)

JlaGopaTopHbie
paboThI

2. Bragers HaBbIKAMU
MIOJIL30BAHUS
OCHOBHBIMH
[IOJIOKEHUAMU
[TATEHTHOI'O
3aKOHOJATENbCTBA U
aBTOPCKOTO npaBa
Poccuiickoit
®denepanuy,
HOPMAaTUBHBIC
JTIOKYMEHTBI o

CrocobeH yIpaBiIsTh TEXHOJIOTHUECKUM
POIECCOM MIPOM3BOICTBA HOBBIX
matepuainos ([TK-4)

JlaGopaTopHbie
paboThI
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BOIIPOCaM 3aIUTBI
UHTEJUIEKTYyaJIbHON
COOCTBEHHOCTH  TIpH
MOJITOTOBKE
JOKYMEHTOB K
NaTEHTOBAHUIO u

0(OPMIICHUIO HOY-Xay

3. Bragets HaBbikamu | CriocoOeH ympaBiATh TexHOnorndeckum | JlaboparopHsie
NpoBeIeHUsT  BhIOOpaA | mporeccoM MIPOU3BOJICTBA HOBBIX | pPaOOTHI
MaTepUasoB s | matepuainion (I[TK-4)

3aJaHHBIX YCIOBUI

IKCILTyaTaI[uu c

ydgeToM  TpeOoBaHMIt

HaJIKHOCTH u

JIOJITOBEYHOCTH,

HKOHOMHYHOCTH u

9KOJIOTUIECKUX

MOCJIEACTBHI 150.

PUMEHCHHS Ha

OCHOBE 3HaHUS

OCHOBHBIX THUIIOB

HEOPTraHWYECKUX |

OpPTraHUYeCKUX

MaTepUasoB

pa3IMIHOTO

Ha3HA4YeHHUS, B TOM

qrcie

HAHOMAaTEPHAJIOB

4. Bnanets HaBbikamu | CIOCOOEH YIpaBiIsTh TEXHOJOTHYecKUM | JlabopaTtopHbIe
CaMOCTOSITEIILHOM IPOIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTBI
paspabotku MeTon0B | MaTepuano ([1K-4)

u CpeAcTB

aBTOMATH3AIHU

IPOIIECCOB

NIPOM3BOJICTBA,

BBIOMPATH

obopynoBaHue u

OCHACTKYy, METOJbl H

NPUEMBI OpPTaHU3aAIUU

TpyAa,

o0ecreunBaromnx

3 peKTHBHOE,

TEXHUYCCKH "

HKOJIOTHUECKU

Oe3omacHoe

IPOM3BOJICTBO

5. Bnagets HaBbikamu | CiocoO€H yIpaBisiTh TEXHOJIOTHYECKUM | JlabopaTtopHbIe
AKCILTyaTaIH IPOIIECCOM MIPOU3BOJICTBA HOBBIX | paOOTEHI
COBPEMEHHOTO matepuainos ([TK-4)

obopymoBaHus u

pruoOpPOB

6. Biagets HaBbikamu | CriocoOeH ympaBiTh TexHONorndeckuMm | JlaboparopHsie
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CaMOCTOSITENILHOTO MIPOLIECCOM MIPOM3BOJICTBA HOBBIX | pabOTHI
UCTIOJIb30BaHUS matepuaiion ([1K-4)
TEXHUYECKUX CPEICTB
UL U3MEpeHus |
KOHTpPOJISI  OCHOBHBIX
napaMeTpoB
TEXHOJIOTHYECKHUX
MPOILIECCOB,
CTPYKTYPBI U CBOWCTB
KepaMHUYeCKHIX
MaTepuasoB u
U3JeIUii U3  HUX,
IUTAHUPOBAHUS u
peanu3auuu
HUCCIEeNOBaHUN u
pa3zpaboToK

7. Bnagets HaBbikaMu | CriocoOeH ympaBiaTh TeXHOJIOrHYeckuM | JlabopaTopHbie
PUMEHECHUS MPOLIECCOM MIPOU3BOJICTBA HOBBIX | paOOTHI
crocoboB paspabotku | marepuanon (I1K-4)
u peanuzanuu
IIPOCKTOB,
YIIOBJIETBOPSIONINX
3aJJaHHBIM
TpeOOBaHUSM, B TOM
quciae  TpeOOBaHUSIM
SKOHOMHUYECKOU

3¢ peKTUBHOCTH,
TEXHUYECKON u
3KOJIOTUYECKOU
0e30MmacHOCTH

8. Bnagets HaBbikamu | CiocoOeH ympaBisiTh TEXHOJIOTHYECKUM | JlabopaTtopHbIe
II0JIb30BaHU nmponeccom MMpOU3BOACTBA HOBBIX pa6OTI>I
paBUIaMU matepuaios ([1K-4)
MPOEKTUPOBAHUS
TEXHOJIOTUIECKUX
IPOIIECCOB
IPOM3BOJICTBA
KepaMH4eCKOro
MaTtepualia U U3ACIIHi
U3 HEro C 3a/JIaHHBIMHU
XapaKTEePUCTHKAMH

4.3. Peitmunz-ninan OucuyuniuHbl
(npu neooxooumocmu)
PeliTHHr—I1aH TUCIIMIUIMHBI IPEICTABIICH B MPUIIOKCHHUH 2.

Bonpocel 111 KOJJIOKBHYMA!
Tema 1.CucremaTnka u Au3aliH MATEPUAJIOB
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Knaccupukanuss  (QyHKIMOHANBHBIX HEOPraHMYECKHX MaTepHalioB IO  COCTaBy,
CTPYKTYp€, CBOMCTBaM U 00JIaCTSM IPUMEHEHUS.

CrpykrypHas uepapxus MaTepHUaIOB. OU3UKO-XUMUYECKHE IIPUHIUIIBL
KOHCTPYMPOBaHUS HOBBIX MaTEPHAJIOB.

OcobeHHOCTH CO3/TaHMsI MATepUAJIOB Ha OCHOBE JUCCUMIATUBHBIX CTPYKTYD.

Tema 2. lucniepcHble U yJIbTPaJucHepcHble MATEPHAJIbI

Omnpenenenns. OBOIONUA OT MOJEKYJ K MatepranaM. HaHOCTpyKTypbl, HIHOKOMIIO3UTBI
U HaHOpeakTopbl. (DpakTaabHbIC MOJEIM [IUCIEPCHBIX U  YIBTPAAUCIIEPCHBIX CHCTEM.
Mexanunueckue U (PU3NKO-XUMHUECKUE MPOLECChl TUCIEPTUPOBAHUS U CMELIEHHs MOPOLIKOB.
YJII:Tpa,Z[I/ICHepCHBIe METaIIbl ¢ HEOOBIYHBIMU q)YHKI_II/ISIMI/I. HoBrle TexHooTHN MOJIYYCHU A
YIABTPAAUCIIEPCHBIX MaTEpPHAJIOB, OCHOBAaHHbIE Ha CUHEPIeTUKE XMMHUYECKOIO U (PU3UYECKOTO
BO3leucTBUA.  Mcnonp30BaHME — KJIACTEPHBIX WM YJABTPAAUCIEPCHBIX  MAaTEpUANOB U
HAaHOKOMIIO3HUTOB.

Tema 3. Kepamuka 1 KOMIO3UThI

Onpenenenusa. Buasl QyHKmoHanbHOM Kepamuku. Kepamuueckue MaTepuasbl C
TVDJICKTPUIECKUMH, MarHUTHBIMHU, ONTHYECKHMH, XUMHYECKHMH M SICPHBIMH (DYHKIUSMH.
[Ipoueccer hopMupoBaHUS U CIIEKAHUSI KEpaMUKH. [lepcrieKTHBHBIE KEPAMUYECKUE KOMITO3UTHI.
OO0nactTu NpUMEHEHHsT KEPAMUIECKHX MaTEePHAJIOB.

Tema 4. Ctekii000pa3Hbie 1 aMop(HbIe MaTePHAJIbI

Onpenenenus. TepmMonuHaMuKka W KHHETHKA WPOIECCOB CTekioBaHus. CTpykTypa
CHUJIMKATHBIX, 00paTHBIX U (pochaTHBIX CTEKOJ. AMOp(HBIE METAUTBl U METAUNIMYECKHE CTEKIIA.
BricokouncTsie cTekia Juisi cBeToBOAOB. Harpuii-kanbuuii-pochaTHO-CUIMKATHOE OHOCTEKIIO.
®otoxpomubie crekna. [Ipo3paunas crexiokepamuka. DoToHHbIE KpuUCTAUIbl. [IprmeHeHune
CTEKOI.

Tema 5. ToHKHe IVIEHKHN U NOKPBITHUS

Onpenenenus. IlneHka kak KOMIO3UT. B3anmHOe BIUSHUE IUIGHKA M TOMJIOKKH.
YcnoBus ocaxneHus W MOP(GONOTHS TUIGHKH. ONHTAaKCHs. MeTOIbl OCaXICHHUS IJICHOK.
[IprMeHeHre TOHKOTIIIEHOYHBIX MAaTePHAIIOB.

Tema 6. CUHTeTHUYECKHE KPHUCTAJJIBI

Onpenenenus. OrpaHka KpPUCTAUIOB. MeXaHM3Mbl POCTa KPHUCTAIOB. MeETObI
NOJy4YeHHuss KpuctauioB. I[Ipobimema pocTa KpPYMHBIX KPHCTAIOB C MAaJOW IUIOTHOCTBIO
nuciokanuii. HoBble MOKOJICHUS CHHTETHYECKHUX KpUCTAUIOB Ha ocHoBe GaAs, GaN, SiCu
CBEPXIPOBOISAIINX KympaToB. Buckepsl. O01acTH IpUMEHEHHSI MOHOKPHCTAILIOB.

Tema 7. JudJjieKTpUYeCKHE MaTEePHAIbI

Onpenenenus. Baxuelme OU3IEKTpUUYECKUE XapaKTEPUCTUKU MaTepuanos. Cernero-,
nbe30- W NUPOANEKTpUKH  CEerHeTo’eKTPUKHU-TIONYIPOBOJIHUKN,  CETHETOMAarHETUKH.
[IpuMeHeHne TUAIEKTPUKOB.

Tema 8. MarHuTHBIEe MaTepUAJIbI

Onpenenenus. BaxHeiine THUIBI MarHUTOMSATKHMX M MAarHUTOKECTKMX MAaTepHasoB.
MarHuTHble METa/UIbl W CIUTaBbl THma anbHUKO, SMCO05 u Fe-Nd-B. [lytu mnoBbimieHwus
MarHUTHON PHEPIuM CIUIABOB, CBSA3aHHBIE C NIPUMEHEHHEM TEPMHUUYECKOM, TEpMOMEXaHUUYECKON
00paboTku. MarHuTOAMINEKTPUKN THIA (EppUTOB €O CTPYKTYpOH IINHUHENH, TIpaHaTa,
MarHeTornoMOuTa. Marepuanbl ¢ KOJUIOCAJIBHBIM MAarHUTOCONpPOTHBICHHEM. [IpumMeHeHue
MarHUTHBIX MaTepHAaJIOB.
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Tema 9. BoicokoTemMnepaTypHble CBepXNPOBOAHUKH

Omnpenenenus. OcobenHoctu KPUCTAJITIOXUMUHU BBICOKOTEMIIEPATyPHBIX
cBepxnpoBoaHuKoB. Kputnueckue napamerpsl BTCII. Meroasl nonyyenust oobemubix BTCII
MaTepHaoB. TBEepAOGA3HbIA CHUHTE3, KPUCTAUIM3AalMsi W3 MEPUTEKTUYECKOro pacIulaBa
RBa2Cu307-X, 0cOOEHHOCTH HMX MHKPOCTPYKTYpBl. MeToabl MOJy4YeHHsS AITMHHOMEPHBIX
BTCII-matepuanoB: JeHTHI HW TIpoBoja B cepeOpsiHoi oOomouke. I[lytm moBbIeHUS
kputnueckux xapakrepuctuk BTCII-matepuanos: ontuMusanus KaTHOHHOIO cOCTaBa U
COJIepKAHUS KUCIOpPOJa, TEKCTYpPUPOBAHUE IYyTEM TEPMUYECKOH M MEXaHH4YecKoH 00paboTKH,
CO3J1aHME LEHTPOB NHUHHMUHTA. [lOBBIIEHNME NMMHHUHIA MarHUTHOIO IIOTOKA MYTEM CO3JaHUs
HaHO- M MHKPOHEOJHOPOJHOCTEH B MAaTpHIE CBEPXIPOBOJHMKA, HAaHOKOMIO3UTHL. O6sacTu
npumenenus BTCII-marepuainos.

Tema 10. MaTepuasbl ¢ HOHHOI M 3JIEKTPOHHOI MPOBOAUMOCTHIO

Onpenenenna. Kputepun BO3HUKHOBEHHUS CYNEPHOHHOIO COCTOSHHS TBEPIBIX Tel.
Baxkneiiimue TUNBl aHUOHHBIX M KAaTHOHHBIX NPOBOAHMKOB. Jlucmepcouasl. KommosuTHbie
TBEPABIE IEKTPOJIUTHI. DIEKTPOHHO-MOHHBIE NMPOBOAHMKHU. KaTromHble MaTepHaibl JINTUEBBIX
Oarapeit. IlporoHHble mNpoBOAHMKU. IIpuMEHEHHE TBEpPABIX 3JIEKTPOIUTOB B XHUMHYECKUX
MCTOYHUKAX TOKA, B CEHCOPHBIX CHCTEMaxX M TaJIbBAHWYECKUX LEMAX, MPEIHA3HAYCHHBIX IS
U3y4eHHs TEPMOJANHAMUKH TBEPAO(a3HBIX PEaKIii, KHCIOPOIHBIX MEMOpaHaXx.

Tema 11. Ilo1ynpoBoAHMKOBBIE MaTepPHAJIbI

Onpenenennsa. OCHOBHBIE TUIIBI OIYIPOBOJHUKOBBIX MAaTEpUAJIOB 1 TPEOOBAHUS K HUM.
OCHOBHBIE TEXHOJIOTHYECKHE IIPOLECCH! B IIOJIYNPOBOIHUKOBOM TeXHUKE. [101yITpOBOAHNKOBBIE
MaTepHaibl ¢ PACIIMPEHHBIMA (YHKIIMOHAIBHBIMU BO3MOXKHOCTSMH (TEPMHUCTOPBI, MarHUTHEIC
MOJIYIIPOBOJHUKH, CBCTOU3ITYYAOMIUC DJJICMCHTBI, MATCpHAJIBl IJId TIMOJYIIPOBOJHUKOBBIX
nazepoB). TepmoaniekTprueckue siBieHus. [I[puMeHeHne MOTyIpOBOIHUKOB.

Tema 12. buomartepuaJjibl

Onpenenenus. TpeOGoBanus K MaTepuaigaMm, HUCHOIB3YEMBbIM I TPOTE3UPOBAHUS.
Knaccudukaruss OHOKEpaMHMKH IO OTHOIIECHHIO K JKHBOW TKaHW (OMOMHEpTHas, MOpHUCTasd,
OuoakTuBHas1, pecopoupyemas). Kepammuueckue martepuanbl Ha ocHOBe ZrO2, rHIPOKCHI- H
dropanmaruta. MexaHu3M B3aUMOJICUCTBUSI OMOKEpaMHUKH C XMUBOW TKaHblO. Kepammuka st
MPOTE3UPOBAHUS 3yOOB.

Onucanue MCTOJIHUKH OLICHHBAHUS.
Kpurtepuu ouenku (B 6ajiax):

- OICHKAa <«OTJIMWYHO>» BBICTABJISICTCA CTYACHTY, CCIIM CTYACHT ACMOHCTPUPYCT 3HAHUA,
YMCHUS W HaBBIKM WCIIOJIb30BAaHUS YCBOCHHOTO MaTephalia: IIOJIHBIC, IOCIIeI0BaTebHBIE,
TpaMOTHBIC W JIOTUYCCKU MU3JIaraCMbIC OTBCTHI IMPU BUJAOU3MCHCHHUU 3alaHUA, CBO60,Z[HO€
pelieHre TOCTABICHHBIX 3aja4, NMpPaBHJIbHOE OOOCHOBAHWE TMPHHATHIX PEHICHHM, PHEMaMH
BBITIOJIHEHUS IPAKTHUECKUX PadoT;

- OLIEHKA <XOpPOILIO» BBICTABIAETCA CTYIEHTY, €CIU CTYIEHT JAEMOHCTPUPYET 3HAHMUE,
IIOKa3bIBa€T yYMEHHE M BIIAZICHHE MaTepUAIOM: TPAaMOTHOE H3JI0XKEHUE, 0e3 CyIEeCTBEHHbIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIIBHOE IIPUMEHEHHUE TEOPETUUECKUX 3HAHUH, BIIAJICHUE
HEOOXOJMMBIMU HABBIKAMU IIPH BBIIIOJHEHUU NMPAKTUUECKUX 33/ay,;

- OLICHKA «YyZOBJIETBOPUTEIBLHO» BBICTABJISAETCS CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHHE OCHOBHOTO MaTepuaja. IpU OTBETE JAOIYCKAlOTCS HETOYHOCTH, HEAOCTaTOYHO
npaBUIbHBIE (OPMYJIMPOBKH, HApYIICHHE IOCIEA0BATEILHOCTH B H3JI0KEHUH MPOTPAMMHOIO
MaTepuaia, 3aTpyJHEHHUS B BBIIIOJTHEHUH TPAKTUYECKUX 3aJaHUM;,

- OLEHKAa <HEYJIOBJIETBOPUTEIBHO»  BBICTABIAETCA  CTYAEHTY, €CIM  CTYAEHT
JNIEMOHCTPUPYET HE 3HAHUWE MaTepuana: IMpHU OTBETE BO3HUKAIOT OLIMOKM, 3aTPyJHEHMs IpU
BBITTOJIHEHUH MTPAKTUYECKUX PadoOT.

24



Bomnpocsl 115t 3k3aMeHa:

=

Knaccudpukanus GyHKIUOHAIBHBIX HEOPraHMYECKHX MaTepualoB IO  COCTaBy,

CTPYKTYype, CBOWCTBAM U 00JaCTSIM IPUMEHEHHUS.

CtpyKTypHas uepapxusi MaTepHaioB.

OU3NKO-XUMUYECKHE TIPUHIIUITBI KOHCTPYUPOBAHUS HOBBIX MAaTEPUAIIOB.

Oco0eHHOCTH CO37aHMs MaTEPUATIOB HA OCHOBE JUCCUIIATUBHBIX CTPYKTYD.

OmnpeneneHust TUCTIEPCHBIX U YIbTPAIUCTICPCHBIX MAaTEPUATIOB.

DBOJIOIUS OT MOJIEKYJ K MaTepHasiaMm.

HanocTpyKTyphl, HAHOKOMITO3UTHI U HAHOPEAKTOPHI.

®pakTanbHble MOJIETU AUCIIEPCHBIX U YABTPAIUCIEPCHBIX CUCTEM.

Mexannueckue #u (U3UKO-XMMHUYECKHUE TMPOIECCHl AWCICPTHPOBAHUS W CMEUICHUS

MOPOIIIKOB.

10. VnpTpagucnepcHble METauIbl ¢ HEOOBIYHBIMU () YHKIHSIMU.

11.HoBble TEXHONOTMM NOJMYYEHUS YIbTPAAUCIEPCHBIX MAaTE€pHaIOB, OCHOBAHHbBIE Ha
CUHEPTeTHKE XUMUYECKOTO U (PU3UIECKOT0 BO3CHCTBUS.

12. Ucnionb30BaHKE KJIACTEPHBIX U YIbTPAIUCIEPCHBIX MaTepUaioB U HAHOKOMITO3UTOB.

13. OmnpeneneHusi KEPAMUYECKOTO KOMITO3HTA.

14.Buasl pyHKIIMOHATHHOM KEPAMHKH.

15.Kepamuyeckue Marepuaibl C JAUDJIEKTPUYECKHUMH, MAarHUTHBIMH, ONTHYECKUMH,
XUMHUYECKUMHU U SAAEPHBIMH QYHKIMSIMH.

16.IIpoueccel (OpMUPOBAHMS U CIIEKAHUS KEPAMUKH.

17.TlepcrieKTUBHBIC KEPAMUYECKHE KOMITO3UTHI.

18. Onpenenenus cTekI1000pa3HbIX 1 aMOP(HBIX MaTEPUATIOB.

19. TepmoamHaMuKa ¥ KHHETHKA MPOIIECCOB CTEKIOBAHUS.

20. CtpyKTypa CUIMKATHBIX, OOpaTHBIX U POCHATHBIX CTEKO.

21. AMopdHbIE METAITBI 1 METAJUTMYECKUE CTEKJIA.

22. BBICOKOUHCTHIC CTEKIIA JIJIsi CBETOBOOB.

23. Harpwuii-kanbiuii-hochaTHo-CHIIMKATHOE OUOCTEKIIO.

24, ®OTOXPOMHBIE CTEKJIA.

25.1Ipo3paunas crekiokepamMuka. @OTOHHBIE KPUCTAILIHI.

26. OnpeneneHust TOHKUX TJICHOK U TTOKPBITHH.

27.1lnenka Kak KOMIIO3HT.

28.B3auMHOe BIMSHUE [IEHKU U ITOII0KKH.

29. YcnoBust ocaxaeHus: 1 MOp(OJIOTHS TUICHKH.

30. OnuTakcus. MeTopl OCaKACHHUS TIICHOK.

31.OnpeneneHnsi CAHTETHYECKUX KPUCTAIIIOB.

32. OrpaHka KpUCTaJIJIOB.

33. MexaHu3Mbl pOCTa KPUCTAJLIOB.

34.Metoapl TOTyYEHUS] KPUCTAILIOB.

35.[IpobGaema pocTa KpymHBIX KPUCTAIIIIOB C MaJIOH TUIOTHOCTBIO TUCTOKAITUH.

36.HoBble TOKOJICHHST CHUHTETHYSCKHX KpucTauioB Ha ocHoBe GaAs, GaN, SiC,u
CBEPXIIPOBOSIINX KyIpPaTOB.

37.Buckepsl.

38. BaxxHeilime qUAIEKTPUIECKUE XapaKTEPUCTUKU MaTEPHAIIOB.

39. Cernero-, mbe30- ¥ MUPOIIEKTPUKH

40. CerHeTodNIeKTPUKU-TIONYTIPOBOIHUKH, CETHETOMArHEeTHKHY.

41.BaxHeWIne THITHl MAaTHUTOMSTKUX U MarHUTOKECTKUX MaTEPUAIOB.

42.MarauTHbIE METAIUIBI M CILIABHI TUNA anpHUKO, SMC051 Fe-Nd-B.

43.1lyTi TOBBINICHUS MAarHUTHOM SHEPTrUW CIUIAaBOB, CBS3aHHBIE C TNPUMEHEHHEM

TEPMUYECKOHN, TEPMOMEXaHUYECKONH 00pabOTKH.

COoNoGRWDN
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44 . MarHuTOUAJICKTPUKA  TUTa  (EpPpUTOB €O  CTPYKTYpOM  IIMUHENH, TpaHaTta,
MarHeToILIIOMOHUTA.

45. Marepuaiibl ¢ KOJUIOCAIbHBIM MarHUTOCOIIPOTUBIIEHUEM.

46.0co0eHHOCTH KPUCTALIIOXUMHH BBICOKOTEMITEPATYPHBIX CBEPXITPOBOTHHKOB.

47.Kputnueckue napamerpst BTCII.

48. Kputepuu BOSHUKHOBEHHS CYIIEPUOHHOTO COCTOSIHUS TBEPABIX TEl.

49. BaxHeWIue THITHl aHKOHHBIX U KATHOHHBIX TPOBOJIHUKOB. JIMCTIEpCOUTBI.

50. KoMrmio3uTHbIE TBEPABIC AIEKTPOIUTHI.

51. DneKTpOHHO-UOHHBIE TPOBOIHUKHU. KaToaHble MaTeprasibl TUTHEBBIX OaTapeil.

52.1IpoToHHBIE MPOBOIHUKH.

53. OCHOBHBIE THUIIBI MOIYIPOBOAHUKOBBIX MaT€pHaIoB U TPEOOBAHMS K HUM.

54. OCHOBHBIE TEXHOJIOTHYECKHE MTPOLIECCHI B MOJIYIPOBOIHUKOBOIN TEXHUKE.

55. [TomynpoBOTHUKOBBIE MaTepHabl C pacIupeHHBIMU (G YHKITMOHATTEHBIMH
BO3MOXKHOCTSIMA  (TEPMHCTOPBI, MArHUTHBIC TOJYIPOBOTHHUKH, CBETOU3ITyUYarOIIUe
3JIEMEHTBI, MaTEPUAIIBI JJIS TTOJTYITPOBOAHUKOBBIX JIa3€POB).

56. TepMOdIeKTpHUIECKHE SIBIICHHUS.

57.buomarepuasl.

58. TpeboBanus Kk MaTepHaiaM, UCIIOIB3YEMBIM JIJISl TPOTE3UPOBAHHUSI.

59.Knaccudukanuss OMOKEpaMUKH TI0 OTHOLICHUIO K JKMBOM TKaHu (OMoWHepTHas,
opHCTast, OMOAKTUBHAs, pecOpOUpyemas).

60. Kepamuueckue maTepuaiisl Ha ocHOBe ZrO2, TUIpOKCHII- U (pTOpanmaruTa.

61. MexaHu3M B3aUMOCHCTBHUS OMOKEPAMUKH C )KUBOU TKAHBIO.

62. Kepamuka 11 IpoTe3MpOBaHUs 3y0OB.

Onucanue MCTOJIHUKH OLICHHBAHMS.
Kpurepuu ouenku (B 6ajiax):

- OIICHKAa <«OTJIMYHO>» BBICTABJISICTCA CTYACHTY, CCIIM CTYACHT ACMOHCTPUPYCT 3HAHUA,
YMCHUSI W HaBBIKM WCIIOJIb30BAaHHUS YCBOCHHOTO MaTephaia: IOJIHBIE, IOCIIeI0BaTebHBIE,
TpaMOTHBIC W JIOTUYCCKU MU3JIaraCMbIC OTBCTHI IMPU BUJAOU3MCHCHHUU 3alaHUA, CBO60,Z[HO€
pelieHre TOCTABICHHBIX 3aja4, NMpPaBHJIbHOE OOOCHOBAHWE TMPHHATHIX PEHICHHM, PHEMaMH
BBITTOJIHEHUS TPAKTHYECKUX PadoT;

- OLIEHKA <XOpPOILIO» BBICTABIAETCA CTYIEHTY, €CIU CTYIEHT AEMOHCTPUPYET 3HAHMUE,
IIOKa3bIBae€T yYMEHHE M BIIAJICHHE MaTEpUAIOM: TPAMOTHOE H3JI0XKEHUE, 0e3 CyIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIILHOE IIPUMEHEHHUE TEOPETUUECKUX 3HAHUH, BIIAJICHUE
HEOOXOMMBIMU HABBIKAMU IIPH BBIIIOJHEHUH NMPAKTHUECKUX 33/ay,;

- OLICHKA «YyZOBJICTBOPUTEILHO» BBICTABJISAETCS CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHHE OCHOBHOTO MaTepuaja. IpU OTBETE JAOIYCKAlOTCS HETOYHOCTH, HEAOCTaTOYHO
npaBUIbHBIE (OPMYIUPOBKH, HApYIICHHE IOCIEA0BATEILHOCTH B H3JI0KEHUH MPOTPAMMHOIO
MaTepuaia, 3aTpyJHEHHUS B BBIIIOJITHCHUH TPAKTUYECKUX 3aJaHUM,

- OLEHKAa <HEYJIOBJIETBOPUTEIbHO»  BBICTABISAETCA  CTYAEHTY, €CIM  CTYAEHT
JIEMOHCTPUPYET HE 3HAHUWE MaTepuana: MpHU OTBETE BO3HUKAIOT OLIMOKM, 3aTPyJHEHMS IpH
BBITTOJIHEHUH MTPAKTUYECKUX PadoT.

O6paszer 3K3aMeHaIMOHHOTO OHiieTa:
Muno6prayku Poccun
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO
o0pazoBaHUs
«balmKUpCKHil rOCY1apCTBEHHBIN YHUBEPCUTET»

WnxenepHslii hakynpTeT
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Kadenpa nmxenepHoit ¢pu3uku u Gpru3nku MaTepuaaoB

SK3AMEHALIMOHHBIN BUJIET Ne 1

Mo TUcHUIUIMHE «MaTepranoBeIeHHe U TEXHOJIOTUN COBPEMEHHBIX U MEPCIEKTUBHBIX
MaTepHuanaoB»
Hanpasnenue «MarepuanoBeeHUE U TEXHOJIOTHS MAaTEPUATIOB»
[Mpoduns «KoHcTpyrnpoBaHHe U IPOU3BOACTBO U3EIHUNA U3 KOMITO3UITMOHHBIX MaTEPUATIOB»

1. AMop¢HBIE METaITBI U METANTMYECKUE CTEKJIA.
2. BpICOKOYMCTBIE CTEKJIA AJIs1 CBETOBO/IOB.

YTBepKaeHO Ha 3aceaHuy Kadeapsl IpoTOKOI Ne
fara)
3aBenyromnuii kageapoit VY.1I. [TassxmeToB
(moamuce) (®.1.0.)

Kputepun oueHku nponucansl B paboueil mporpaMme yaeOHOU JUCHUTLITUHEI.

5. YueOHO-MeTOAUYecKOe U HHGOPMAINHOHHOE 00ecTiedeHHe TN CIUNIHHBI
5.1. IlepeyeHb OCHOBHOI U TONOJHUTEILHOI Y4eOHOH JUTEPaTYPhl, HEOOXOAUMOI 1Sl
OCBOCHMS THCIUIIHHBI
OcHoBHas1 uTEpaTypa:
1. TopoxoBa, E.B. MarepuanoBeneHne U TEXHOJIOTHS KEpaMHKH [DJIEKTpOHHBIA pecypc] :
yuebnoe nocobue / E.B. T'opoxoBa. — DiekTpoH. naH. — MuHck : "Bermaiimas mkoma”, 2009.
— 222c¢. — Pexxum poctyna: https://e.lanbook.com/book/65565

2. CanaxoB, A.M. Kepamuka pgns TtexHoioroB : ydeOHoe mocodue / A.M. Canaxos,
P.A. CanaxoBa ; ®enepaibHOE areHCTBO 1O 00pa3oBaHuio, ['ocymapcTBeHHOE 00pa3oBaTeIbHOE
yUpEeXKIEHUE BBHICIIET0 TpodeccHoHanbHOro obOpa3oBanus “"KazaHCKHUN TrocymaapCTBEHHBIH
TEXHOJIOTHYECKUH  YHUBEPCUTET , BCecoro3Hblii  HayYHO-HCCIIEIOBATEIBCKHI  WHCTUTYT
cTpouTeNnbHbIX MaTepuaioB uM. [lerpa [lerpoBuu bynnukosa. - Kazans ; Mocksa : KI'TY, 2010.
- 234c. : un., Tabn. - bubn. B k. - ISBN 978-5-7882-0913-5T,0 e [DnexTponHsIii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=270558

3. ®U3UKO-XUMHUYECKHE MPOIECChl CHHTE3a AIFOMOCHIIMKATHOW KEepaMHKH © yueOHoe mocooue /
O.H. Kanbiruna, B.JI. bepaunckuii, W.H. Anucuna, A.I'. UerBepukoBa ; MuUHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoii @enepauuu, deaepanbHoe rocyJapCTBEHHOE OIOKETHOE
o0paszoBaTenbHOE YUYpEKJICHHE BBICHIETO oOpa3oBaHus «OpeHOYpPrckuil ToCynapCTBEHHBIN
yHuBepcurer». - Opendypr : OI'Y, 2016. - 107. : un. - bubnuorp. B xH. - ISBN 978-5-7410-
1620-6 ; To xKe [2nexTponnbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485355

4. Hudranues, C.JM. TexHonoruss kepamuku : ydeOHoe mocooue / C.U. Hudranues,
N.B. Ky3nemnoBa ; MunucrtepctBo obOpa3zoBanusi u Hayku P®O, ®I'BOY BIIO «BopoHexckuii
FOCYJAapCTBEHHBIM YHMBEPCUTET HHXKCHEPHBIX TEXHOJOTHU». - BopoHex : BopoHexckuil
TOCYJApPCTBEHHBIN YHUBEPCUTET WH)XCHEpHBIX TexHojorui, 2014. - 52c. @ Ttabn., wi. -
bubmorp. B kH. - ISBN 978-5-00032-046-4 To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=255913
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5. CanaxoB, A.M. Kepamuka: ucciemoBaHHE ChIpbs, CTPYKTypa, CBOMCTBa [DICKTPOHHBIH
pecype] : yuebnoe mocobue / A.M. Camaxos, P.A. CanaxoBa. — DnekTpoH. gaH. — Kaszaub :
KHUTY, 2013. — 31&. — Pexxum nocryna: https://e.lanbook.com/book/73280.

JonoaHuTe/bHAas IUTEPATYpAa:

1. Kanbiruna, O.H. ®uzuko-XxMMHUYECKHE MPOLECCHl CHUHTE3a aTOMOCUIIMKATHOM KEepaMUKHU

[DnexTponHbIit pecypc|

Anucuna, A.I'. YerBepukoBa. — DnekTpoH. aaH. — OpeHOypr :

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

yuebnoe mocobue / O.H. Kauwirmua, B.JI. bepamuckumii, M.H.

ory, 2016. — 106c. —

6. MaTrepuajibHO-TeXHUYECKAs1 6a3a, HeOOX0AUMAs /ISl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO NMpolecca No JUCHUILINHE

HaunmMeHnoBanue cnenuaabHbIX
noMelleHUuil 1 moMeleHuil aJs
CaMOCTOSITEJILHOH padoThI

OCHAIEeHHOCTH CNeHATbHBIX
noMenleHuii 1 moMelmeHnii 1as
CaMOCTOSITEJILHOMH PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
NMPOrpaMMHOro odecneyeHus .
PexkBH3HMTHI MOATBEP:KAAIONIETO

JOKYMEHTa
1 2 3

yuebnas ayoumopusn Ayautopust Ne 403 1. Windows 8 Russian. Window
onanposedenus sanamui | YuebHas mebenb, yueOHo-Harsinabie | Professional Upgrade Jorosop
JAeKyuoHHozo muna.aynuropuss Ne | mocoOusi, nocka, rmnepcoHambHeie | Ne 104 or 17.16.2013 r.
106 (Yuebnbrit KOPIYC,yJI. | KOMIIBIOTEPHI — 2410T. JIuuensuun — GeccpoyHbIe.
Mumnraxesa, 1. 100), Ayauropusi Ne 106 2. MicrosoftOfficeStandart 201
2. yuebnas ayoumopus Ona | YueOuas meGenb, yueOHo-Harmsausie | Russian. Torosop Ne 114 or
npoeeoenus 3anamui | mocodus, TocKa. 12.11.2014 r. Jluuensun —
cemunapckozo muna: aynuropus Ne | Uwuranasuwii 3aia(IaBHblii kopnyc, | GeccpodHble.
403 (YueOubIi KOPITYC, VI yi.3akuBanuay, a1. 32) 3. CucremMa ICHTPaIHU30BAHHOTO
Munraxesa, 1. 100) VYuebOHast MeGeb, yueOHO-HarIsAHbIe | TecTpoBanus baml'yY (Moodle)
3. yuebnasa ayoumopus Oaa | mocobus, crewgq mno mnoxapHoii | GNUGeneralPublicLicense
nposedenus 2pynnogbix u | 6ezomacHoCTH, MOHOOJIOKH

UHOUGUOYANLHBIX  KOHCYTbMAWUL’
aynuropuss  Ne 106  (YueOusrit
Kopiyc, yi. Munraxesa, 1. 100)

4, yuebnasa ayoumopusn 01a
mexyuezo KORmpois u
HPOMEINCYMOUHOU — aAmMmecmayuu.
ayauropuss  Ne 106 (VueGHblii
KOpIyc, yi. Munraxega, a. 100)
5. nomewenus
camocmoamenvHoll pabombut.
YUTAJIbHBIA 3ail, oubMoTeKa
(TnaBublid KOpmyc, yi.3akuBamumim,
n.  32), Oubnmoreka (YueOHbIN
Kopmyc,yn. Munraxesa, a. 100).

onsa

CTalMoHapHble — 5 T, npuHTep — 1
mT., ckanep — 1.

Bubauorexa(l naBHsIi Kopiyc,
yn.3akuBanuau, 1. 32)
Y4eOHast mebenb, yaeOHO-HATIISITHBIC
MocoOMsi, CTeHA TIO0 TOXApHOH
0€30I1aCHOCTH, MOHOOJIOKH
cranuoHapHele — 4 mT, ckanep — 1

IIT.

Buéaunorexa(YueOHslil Kopmyc, yiI.
Munraxesa, 1. 100
VYueOHas meOeib, yueOHO-HATIISTHBIC

rmocoows,
PentiumG2130/86/5000'6/21,5"/Kn/
MBIILIb
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MHWHOBPHAYKH

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

WH)XXEHEPHBIM ®AKYJITET

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

JUCHUITIINHBI «MartepranoBeJcHNE M TEXHOJOTUH COBPEMEHHBIX ITEPCIIEKTHBHBIX

MatepuanioB» Ha 1,2 ceccuu
(HauMeHOBaHHE JUCIUTUTHHBI)
3a04Has

(dhopma oOyueHust

Bup pa6otsl

O0BbeM TUCHUIIUHBI

Oomast Tpynoemkocts auctiuiuinibl (3ET / yacos) 5/ 180

VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy C MperoiaBaTesieM: 33,2
JIEKITAH 16
NPaKTHYECKHX/ CEMHUHAPCKUX 16
n1a0opaTOPHBIX
apyrux (CpymmoBast, MHIABHIyalbHAS KOHCYJIbTAINS ¥ HHBIC

BUJIbI YUCOHOU JICATEIILHOCTH, MPEIyCMaTPUBAIOIIIE PaboTy

oOyuarommuxcst ¢ npenogasareiem) (PKP) 1,2

VYueOHBIX YaCOB Ha CAMOCTOATENIbHYIO paboTy ooyuarontuxcs (CP) 92,8

VY4eOHBIX YacOB Ha MOATOTOBKY K

sk3ameny/3auery/nuddepernupopannomy 3auety (KoHTposn) 54

dopma(br) KOHTPOJISL:

sK3aMeH lceccus
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®dopma TEeKyIEero

dopma u3yueHHs] MaTepUaNIOB: JIEKIUH, OcHoBHas 1 KOHTPOJIS
MPaKTUICCKUEC 3aHATHS, CCMUHAPCKHUE 3aHATHA, MONOJIHATEIbHAS 3aganust 1Mo YyCeBacMoCTH
Ne Tema i comepicanme nabopaTopHbIe pabOThI, CAMOCTOSATENIbHAS paboTa 1 JIuTeparypa, CaMOCTOATEIILHOU (KOJITOKBUYMBI,
/o TPYAOEMKOCTh (B Yacax) peKOMeHyeMas pabote KOHTPOJBHBIE
cryaeHTam (HoMmepa CTYJICHTOB paboTHI,
U3 CIIMCKa) KOMITBIOTEPHBIE
Bcero JIK [TP/CEM JIP CPC TeCTBI ¥ T.11.)
1 2 3 4 5 6 7 8 9 10
1. Tema 8 1 1 6 1,4 ITonroroska Komnoksuywm,
1 Cucrematuka u au3aiH JIOKJIaJI0B BOIIPOCHI IOKJIaaa
MaTepUasoB.
Knaccudukanus
(YHKIIMOHATTBHBIX
HEOPTaHUYECKUX
MaTepuajoB IO COCTaBy,
CTPYKTYpE, CBOWCTBAaM H
obnacTsam MIPUMEHEHUS.
CrpykrypHas uepapxus
MaTepHaoB. ®dusuko-
XUMHYECKHE  TPUHIIUIIBI
KOHCTPYHpPOBaHUSI  HOBBIX
MatepuanoB. OcoOeHHOCTH
CO3/1aHHS MaTepHalioB Ha
OCHOBE  JIMCCUIIATUBHBIX
CTPYKTYP.
2. Tema 2. 8 1 1 6 2,3,4,5 IToaroroska KomnoxBuywm,
JlucniepcHbie U JIOKJIaJIOB BOMPOCHI JOKJIaJa
YIIBTPaJUCIICPCHBIE

Marepuaibl. OnpeaeieHus.
OBoMIOIUSA OT MOJEKYNI K
MaTepuaiam.
HanocTtpykTypsl,
HAaHOKOMIIO3HUTHI U
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HAHOPEAKTOPHI.

@pakTanbHbIC MOZEIN
JUCIIEPCHBIX U
YIIBTPAIUCIIEPCHBIX

cucteM. MexaHUYeCcKHe U
(bU3NKO-XMUYECKHE
MPOIIECCHI

TUCTICPTHPOBAHUS u
CMeIlIeHUs MOPOILIKOB.
YapTpanucnepcHble
METaJJIbl C HEOOBIYHBIMU
GYHKIUSMU. Hossle
TEXHOJIOTUM  TIOJTYYEHHUS
YIIBTPAUCIICPCHBIX
MaTepuajIoB, OCHOBAaHHBIE
Ha CUHEPTrEeTHKE
XUMHYECKOTO u
(U3HYECKOTO BO3/ICHUCTBHUS.
Hcnonb3oBanue
KJIACTEPHBIX u
YIIBTPAAUCIICPCHBIX
MaTepuasoB U
HAaHOKOMITO3HTOB.

Tema 3. Kepamuka 2,3,4,5 IToaroroska Konnoxsuywm,
u KOMITO3UTHI. JIOKJIaJI0B BOMPOCHI JOKJIaaa
Onpenenenus. Bunel
(hYHKIIMOHATEHOM
kepamuku. Kepamuueckue
MaTepuaibl C
TUDIIEKTPUICCKIMH,
MarHUTHBIMH,
ONTUYECKUMH,

XMMHYECKHMU U SAECPHBIMU
GYHKIUSMU. [Ipoueccel
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(hopMHUPOBAHUS U CTICKAHUS

KEpaMUKH.
[TepcniekTrBHBIE

KepaMUYECKHE KOMITO3UTHI.

Ob6mactu MIPUMEHCHUS

KepaMUYEeCKUX

MaTepUajoB.

Tema 4. 2,3,4,5 IToaroroska Komnoxsuywm,
Creknoobpa3Hbie U JIOKJIaJI0B BOMPOCHI JOKJIaaa
amopdHbIe MaTepUabl.

Onpenenenus.
TepmonnHamuka u
KMHETUKA MPOLIECCOB
crexyoBanusg. CrtpykTypa
CHJIMKATHBIX, OOpaTHBIX U
dbochaTHBIX CTEKOJ.
AMopdHBIE MeETaIBl |
METaJUIMYECKUE CTEKJIA.
BricokouuncTsie cTexna s
CBETOBOJIOB. Harpuii-
KaJbIuii-gpocdaTHO-
CIIIMKaTHOE  OMOCTEKIIO.
DOTOXPOMHBIE CTeKIIA.
IIpo3paunas
CTEKJIOKepaMHKa.
@oTOHHBIE KPHUCTaJUIBL.
[Ipumenenue cTexomn

Tema 5. Toukue 2,3,4,5 IToaroroska Komnoxsuywm,
IUICHKA U TIOKPBITHS. JIOKJIaJIOB BOIPOCHI JOKJIaJa

Omnpenenenus. [lnenka kak

KOMIIO3MUT. Bsaunmuoe
BIIUAHHUC IIJICHKHA n
OJIVIOKKH. VYcnoBus

OCAXJCHHUsI U MOP(OJIOTUS
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IUICHKH. OnHTaKCHS.
Metonasbl OCaXICHUS
TJICHOK. [Ipumenenue
TOHKOILICHOYHEIX
MAaTEepHaJIOB.

Tema 6.
CunTteTnueckue
Kpuctaysl. OnpeneneHus.
Orpanka KPHUCTAJJIOB.
Mexanusmsl pocra
KPHUCTAJIOB. MeTtonanl
MOJYYEHUsI  KPHUCTAJLJIOB.
[TpobGnema pocta KpYIHBIX
KpPUCTAJIUIOB  C  MaJllod
IUIOTHOCTRIO JTHUCJIOKAIIUH.
Hosbie IOKOJIEHUSA
CUHTETUYECKHUX
KPUCTAJUIOB HAa  OCHOBE
GaAs, GaN, SiC, u
CBEPXIPOBOISIINX
KYIpaToB. Buckepsi.
Ob6nactu pUMEHEHHUS
MOHOKPHCTAJJIOB.

2,3,4,5

IloaroroBka
JIOKJIAZIOB

KomnoxBuywm,
BOIIPOCHI JIOKJIaJa

Tema 7.
JusnexkTpudeckue
Matepuainsl. OnpeneneHus.
Baxnenmmue
IU3JICKTPUUECKUE
XapaKTePUCTUKU
MaTepHuaoB. Ceruero-,
Mb€30- W MUPOIIEKTPUKH
CerneronneKTpuKku-
MOJIYTIPOBOTHUKH,
CETHETOMAarHeTHKH.

2,3,4,5

IloxroroBka
IOKJIAZIOB

Komnoksuywm,
BOIPOCHI JIOKJIa/1a
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[Ipumenenue

TUDIIEKTPUKOB.

Tema 8. 2,3,4,5 ITonroroska Komnoksuywm,
MarHutHele ~ MaTepHalbl. JIOKJIaJI0B BOIPOCHI JI0KJIaJ1a
Onpenenenus.

Baxnueiimmue THUIIbI
MarHUTOMSITKHX n
MAarHMTOXKECTKHX
MaTepuajioB. MarHuTHbIE
METaJIbl M CIUIaBBl THUIIA
anpHUKO, SMCO05u Fe-Nd-
B. Ilyrtm  noBblmieHUs
MarHUTHOMN SHEpPruu
CIUIaBOB, CBS3aHHBIE C
MIPUMEHEHHUEM
TEPMUYECKOH,
TEPMOMEXAHUYECKOUN
00paboTKH.
MaruuToIU3IEKTPUKHI
THIIA beppuros co
CTPYKTYpOU ITTAHEIH,
rpaHara,
MarHeToINTIOMOUTA.
Marepuaist c
KOJIOCAJILHBIM
MarHUTOCONPOTUBIICHUEM.
[IpuMeHeHne MarHUTHBIX
MaTepHUaoB.

Tema 9. 2,3,4,5 IToaroroska Komnoksuym,
BricokoTemmnepaTypHbie JIOKJIaJI0B BOIPOCHI JI0KJIaJ1a
CBEPXMPOBOIHUKH.

Omnpenenenus.
OcobenHoctTH
KPUCTAJIOXUMUU
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BBICOKOTEMIIEPATYPHBIX
CBEPXITPOBOIHHUKOB.
Kputnueckne mapamerpsl
BTCII. Metonsnl
MTOJTyYCHUS 00BEMHBIX
BTCII MaTepHaIOB:
TBep0Gha3HBIN CUHTE3,
KpUCTAILTU3AIUS u3
MEePUTEKTUYECKOTO
pacruiaBa RBa2Cu307-x
0COOEHHOCTH ux
MHUKPOCTPYKTYpBI. MeToIbI
MOJIy4EHUs ITMHHOMEPHBIX
BTCII-marepuaioB: JIEHTHI
W TIPOBOJA B CepeOpsHOM
o0oJouKe. [lytu
MOBBILIEHUST KPUTUYECKUX
XapaKTEePUCTUK BTCII-
MaTEpUAaIOB. ONTUMHU3AIHS
KaTHOHHOTO  COCTaBa H
COJIEp)KaHusl  KHUCIIOPOAA,
TEKCTYpUPOBAaHHE  MyTEM

TEPMUYECKON u
MEXaHW4YeCKOH 00paboTKH,
CO3JaHHC LIEHTPOB
MMMHHMHTA. IToBeIICHHE
MMUHHUHTA MardHMTHOTO
MMOTOKAa TIyTeM CO3JIaHHs
HaHO- 51
MHUKPOHEOAHOPOJHOCTEN B
MaTrpule
CBEPXMPOBOHUKA,
HaHOKOMITO3UTEL. O0macTu
MIPUMEHEHHUS BTCII-
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MaTEepHAJIOB.

10.

Tema 10.

Marepuasibl ¢ HOHHOW U
AJIEKTPOHHOU
MIPOBOJIUMOCTBIO.
Onpenenenusi.  Kpurepun
BO3HUKHOBEHHUSI
CYNIEPUOHHOTO  COCTOSIHUS
TBEPABIX TeN. Baxkuelume
THIIBI AHUOHHBIX u
KaTHOHHBIX TPOBOJIHUKOB.
Jucniepcouibl.
Kommno3utHsie TBEPAbBIC
3IEKTPOJIUTHI.
DNEeKTPOHHO-UOHHbIE
MPOBOJHUKH. Katomnnarie
MaTrepHuabl JIUTUEBBIX
Oatapeii. [IpoTronHbIe
npoBoAHUKU. [Ipumenenue
TBEPABIX DSJIEKTPOJIMTOB B
XUMUYECKUX HCTOYHHKAX
TOKA, B CEHCOPHBIX
cUCTEMax u
raJIbBAaHUYECKUX  LEMsX,
npeAHa3HauYeHHbIX JUTSt
W3y4YEHUs TEPMOIUHAMUKHU
TBepAO(Da3HBIX  peaKIui,
KHCJIOPOJIHBIX MeMOpaHax.

2,3,4,5

IToaroroBka
JIOKJIAI0B

Komnoksuym,
BOIPOCHI I0KJIaJ1a

11.

Tema 11.

[TonynpoBoAHUKOBBIE
Matepuainsl. OnpeneneHus.
OcHOBHBIE THIIBI
MOJTYIIPOBOTHUKOBBIX
MaTepuajoB M TpPeOOBaHMS

2,3,4,5

IloxroroBka
JIOKJIAZIOB

Komnoksuywm,
BOIPOCHI JIOKJIa/1a
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K HUM. OcHOBHbIE
TEXHOJIOTHYECKHUE
MIPOLIECCHI B
IIOJIYIIPOBOXHUKOBOM
TEXHHKE.
ITonynpoBOAHUKOBBIE
MaTepuaibl C
paciupeHHbIMU
(YHKIIMOHATLHBIMU
BO3MOKHOCTSIMU
(TepMHCTOPBI, MAarHUTHBIC
MOJIYIIPOBOTHUKH,
CBETOU3IIYHYaIOIIHe
AJIEMEHTHI, MaTePUAIIBI IS
MOJIYTIPOBOTHUKOBBIX
Ja3epoB).
TepMonnekTprueckue
asienus. llpumenenue

12. Tema 12. 6,8 3,8 2,3,4,5 IToaroroska Komnoksuywm,
buomarepuansr. JOKJIa10B BOIPOCHI JI0KJIa1a
Omnpenenenus. TpeGoBanus
K MaTepuanam,
HCIOJIb3YEMBIM JUTSE
MPOTE3UPOBAHUS.
Knaccudukamms
OHOKepaMUKU o
OTHOLIEHUIO K  KMBOWU
TKaHH (6uomnepTHas,
mopucras, OHOAKTHUBHAs,
pecopOupyemasi).
Kepamuueckue marepuaiibl
Ha OCHOBE ZrO2,
TUJIPOKCHII- U

¢dropanmatuta. MexaHU3M
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B3aUMOJICUCTBUA
OMOKepaMUKH C  KHBOU
TkaHbto. Kepamuka mis
POTE3UPOBaHUS 3yOOB

Bcero yacos:

180

16

16

92,8

1,2
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