Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy
JlomKHOCTb: ﬂpopeKT@mm&MtﬂmF@mmww{H,Oe ABTOHOMHOC 06pasonaTe.m)Hoe YupexjaceHue
[Jlata noanucanus: 27.10.2023 15:15:00 BbICILIEr0 00pa30BaHNs

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas nmporpamma TUCHUTLIMHBI (MO )
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1. IEJIX1 OCBOEHUSA

1.1 | Llens — ¢opMupoBaHIe KOMIIETCHIINH B COOTBETCTBUH C YICOHBIM IIJIAHOM, a TAKXKE HAYIUTh BEIOMPATh
KOHCTPYKI[HOHHBIE MAaTEPUAIIbl H PEXKUMBI TEPMHUUECKON U TEPMOMEXaHHUECKOH 00paboTKH, 0OecredrBaroe
(dopmupoBaHKe TPeOYEMOH CTPYKTYPBI, B T.4. HAHO- 1 CYOMHUKPOKPUCTAJUINYECKOH, a TAKXKe HE0OXO MBI KOMIIIEKC
MEXaHWYECKHUX U (PYHKIIHOHATBHBIX CBOMCTB JUII IPIMEHEHHS B MEIUIIUHE.

1.2

1.3 | 3apaun TUCLIUTUINHEL:

1.4 | Hayuutpb

1.5 | - BBIOMpaTh KOHCTPYKIIMOHHBIE MaTepUAaIbl, OTBEUAIOIIe KOMIUIEKCY CBOMCTB Ul IPUMEHEHHS B Ka4eCTBE MEAUIIMHCKUX
HMILIAHTOB;

1.6 | - MOHUMAHUIO CBSI3M MEXKTy XUMUYECKHM COCTaBOM M CTPYKTYPOil MaTepuala ¢ OHONH CTOPOHBI U €T0 KOMILJICKCOM
CBOMCTB C JIpyroii;

1.7 | - aHamM3upOBaTh (ha30BBIC U CTPYKTYPHBIC MPEBPALICHUS IPU TEPMHUYECKOH H TEPMOMEXaHIHIECKOH 00paboTKe
METAJUTMIECKAX MaTEPHAJIOB U OPUEHTHPOBATHCS B YPOBHIX MEXaHUYECKUX CBOWCTB MAaTEPUAIOB PA3IMIHBIX KIIACCOB B
3aBHCUMOCTH OT UX CTPYKTYPHOTO COCTOSTHIS;

1.8 | - mpakTHYeCKNM HaBBIKAM IPHIMEHEHHS METOJIOB MEraIIacTHIecKoH gedopMaruu it GOpMHPOBaHHSA HAaHO- U
CYOMUKpPOKPHCTAIUINIECKOH CTPYKTYpHI B TpeOyeMOoro KOMIIIEKCca CBOMCTB MaTepuana.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.39

2.1 Tpeb6oBanus K HpeIIBa]l)HTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Buonanomenuiuna

2.1.2 | MaremaTnuyeckoe U KOMIBIOTEPHOE MOJETHMPOBaHUE MAaTEPHAIOB U MPOLIECCOB

2.1.3 [ Ontuueckue siBieHus B Kpuctamiax. Yacts 1

2.1.4 | IIpousBojacTBeHHAs MPAKTHKA MO MOIy4EHHIO PO(HECCHOHATBHBIX YMEHHH U ONBITa MIPO(ECCHOHANBHO e TeTbHOCTH

2.1.5 |IIpousBonacTBeHHAs MPAKTHKA IO MOIy4EHHIO TPO(HECCHOHATBHBIX YMEHHH U OIBITa IMIPO(ECCHOHAIBHOHN IeaTeIbHOCTH

2.1.6 |IIpousBojacTBeHHAs MPAKTHKA IO TOIyIEHHIO TPO(HECCHOHATBHBIX YMEHHH M ONBITa MIPO(ECCHOHAIBHOMN IeaTeIbHOCTH

2.1.7 | CoBpeMeHHBIE KOHCTPYKLIUOHHBIE MATEPUAIIbL

2.1.8 | CeKTpoCKOIUYECKUE METOABI aHAJIN3a TIOBEPXHOCTH

2.1.9 | ®Om3uKO-XUMUSI TOTYIEHHS U 00paOOTKH MaTepHAIIOB

2.1.10 |KommbroTepHas MeTayutorpadus

2.1.11 | Metoapl GU3UKO-XUMUIECKUX UCCICIOBAHUI

2.1.12 | OcHOBHI (HDM3UKH TTOBEPXHOCTH

2.1.13 | 3amuTa HHTEIUIEKTyaTbHOW COOCTBEHHOCTH U TIATEHTOBEICHHE

2.1.14 | Koppo3sus u 3amura METauioB

2.1.15 |MeramioBeneHnEe HHHOBAITMOHHBIX MaTEPUAJIOB

2.1.16 | Craructudeckas pusnka

2.1.17 | ®uzuka NOITYIPOBOIHUKOB

2.1.18 | dusuyeckue cBOMCTBA TBEPABIX TEI

2.1.19 | Meroap! BEIYHCIUTENBHON HUBUKU

2.1.20 | dusuueckue CBOUCTBA KPUCTAIIOB

2.1.21 |MeTtoas! UCCIEAOBAHUS MAaKPO- U MUKPOCTPYKTYPHI MAaTEPHAIIOB

2.1.22 |IIpom3BoACTBEHHAS MPAKTHUKA IO MOIYYCHUIO MPO(PECCHOHANBHBIX YMEHHI U OMBITa IPO(ECCHOHATIBHON AESTENEHOCTH

2.1.23 | AMopdHbIe, MUKPO- 1 HAHOKPHCTAJUINIECKHE MaTePHAIIB

2.1.24 |Metpororus 1 HCHBITAaHUS (PYHKIIMOHAIBHBIX MAaTePHAIOB

2.1.25 | CtpyKTypHBIE METOABI UCCIIEA0BAaHUS HAHOMATEPHUAIOB

2.1.26 |KommbproTepHOE MOJIEIHPOBAHIE MAaTEPUAIOB U IPOIIECCOB

2.1.27 |CtpykTypa 1 cBOWCTBA (DYHKIHOHAIHHEIX HAHOMATEPHAIIOB

2.1.28 | CoBpeMeHHBIE METOBI TIOTYUECHUSI HAHOYACTHI] U HAHOMAaTepHaIoB

2.1.29 | TexHONIOTHUH MaTEPHATIOB C OCOOBIMHU (PU3HMYECKHMHU CBOHCTBAMHU

2.1.30 | MarepuanoBeneHue

2.1.31 | Marepuaisl 111 ONOMEIMIHHBI

2.1.32 | Meroapl HcCIeIOBAaHUSI MATEPUAIIOB

2.1.33 | Merposorusi ¥ TEXHUYECKHUE U3MEPEHHUs ()yHKIIMOHAIBHBIX MaTEPUaIOB




2.1.34 | MexaHu4ecKue CBOWCTBA MaTEPUAIIOB

2.1.35 | ®usuka MeTaIaoB

2.1.36 | dusuyeckue cBOICTBAa MAaTEPUAIOB

2.1.37 | OCHOBBI TEXHOJIOTUH MIOJIY4YEHHS MATEPUAIIOB

2.1.38 |IlnanupoBaHHE HAYYHOI'O 3KCIIEPUMEHTA

2.1.39 |TexHuka GU3UKO-XUMHUECKOTO IKCIICPIMEHTA

2.1.40 |Kpucramiorpadus

2.1.41 |YueOHas mMpaKTHKa 0 TIOJyIEHHIO TIEPBUIHBIX TPO(HECCHOHATBHBIX YMEHHUH

2.1.42 | dusuka

2.1.43 | dusnyeckas XUMHUs

2.1.44 | BBeneHue B HAYYHO-HUCCIIEIOBATEILCKYIO JIETEIILHOCTh

2.1.45 | Xumus

2.1.46 | DU3MKO-XUMHUS MOITYUYEHHUS 1 00pAOOTKH BEICOKOTEMIIEPATYPHBIX MaTEPHATIOB

2.1.47 | ®usnueckue cBOWCTBA U (HYHKIMOHAIBHEIC SBICHUS B HAHOMATEpUallaX

2.1.48 |BBeneHue B KBAaHTOBYIO MEXaHUKY

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |IoaroroBka K MpoOIEAype 3alUTHI U 3aIIKUTa BEITYCKHOW KBATM(UKAIIHOHHON pabOTEI

2.2.2 |IoaroroBka K MpOIEAypE 3aIIUTHI U 3aIIKUTa BEITYCKHOW KBATM(HUKAIIIOHHON pabOTHI

2.2.3 |IloaroroBka K MpOIEAype 3alUTHI U 3aIINTa BEITYCKHOW KBAIM(HUKAIIMOHHON paboTHI

2.2.4 |IloaroroBka K MpOIEAypE 3aIUTHI U 3aIIUTa BEITYCKHOW KBATM(HUKAIIIOHHON paboTHI

2.2.5 |IIpemxoururoMHast MpaKTHKA IS BEIOIHEHNS BEITYCKHOM KBaNMN(HUKAIIMOHHOW pabOTEI

2.2.6 |IIpemmururoMHast MpaKTHKA IS BEIIOIHEHUS BEITYCKHOM KBANMH(HUKAITMOHHOW pabOTEI

2.2.7 |IlIpemxoururoMHast MpaKTHKA IS BEIIOIHEHHUS BEITYCKHOM KBANTH(HKAITMOHHOW pabOTEI

2.2.8 |IIpemoururoMHast MpaKTHKA TS BEIIOIHEHHUS BEITYCKHOM KBATH(HKAITMOHHOW pabOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITK-2: Cnioco0eH K MOUCKY M BLIOOPY cdepbl NPUMEHEHHS Pe3yJbTATOB HAYYHO-UCCIe0BATENLCKUX H ONBITHO-
KOHCTPYKTOPCKHX PadoT

3HaTh:

TIK-2-33 3aKk0HOMEPHOCTH CTPYKTYpoOoOpa30BaHHs U (a30BbIX MPEBpAILEHUH B METATMYECKUX MaTepraiax mpu O0JIbIIoi
IUIACTHYECKOH AedopMarvy, MPEUMYILECTBA U HEAOCTATKH 00BEMHBIX METAJUTMYECKUX HAHOMATEPHUAIIOB C TOUKH 3PCHUS
TMPUMEHEHUS B MEANIHE

[1K-2-32 Crioco0sI ynpaBieHUs CTPYKTYPOii 1 KOMIUIEKCOM CBOIMCTB METAJUTMUECKUX KOHCTPYKIIMOHHBIX MaTEpHaIOB

TIK-2-31 OcHOBHBIE KJacChl METAJUNIMUECKUX KOHCTPYKIIMOHHBIX MaTEPUANIOB ISl MEAUIIMHBI, IPUHIHUIBI BEIOOpA MaTEpUAaIIOB,
CBOMCTBA, TEXHOJIOTHYECKHE ITPOLIECCHI UX NTPOU3BOACTBA H 00pabOTKU

Ymern:

ITK-2-VY3 IIporHo3upoBats Ha OCHOBE HH(GOPMAIIHOHHOTO ITOUCKA KOHKYPEHTHYIO CIIOCOOHOCTH METAJUTMIECKUX HAaHOMAaTECPHAIIOB
JUTSE MEITUTIHBI U TEXHOJIOTUH HX MTOTyIEeHHS

[IK-2-¥Y2 Ananmn3upoBaTh HHPOPMAINIO O MEXaHWIECKHUX U (QYHKIIMOHAIBHBIX CBOHCTBAX METAJUIMUECKUX KOHCTPYKIIHOHHBIX
MaTepuaoB I MEIUIIHEI B 3aBUCHMOCTH OT X CTPYKTYPHOTO COCTOSHHSA

[IK-2-Y'1 Bei6upath MeTaIMYECKUE MATEPHAIIBI K TEXHOJIOTMYECKHE MIPOLIECCHI X MONTYyYeHHS U 00paOOTKH IS IPUMEHEHHS B
MEIHIIHE

Baanernb:

ITK-2-B2 OnpITOM NpUMEHEHHSI Ha MPAKTHUKE METOAO0B OOJBININX MTACTUYSCKUX JehopManuii 1iist GOpMUpOBaHUS HAHO- U
CYOMUKPOKPHUCTAITUIECKON CTPYKTYPHI U TPeOyeMOro KOMIUIEKCa CBOHCTB METAJUIMIECKUX MaTEPHAJIOB

[1K-2-B1 HaBsIkamu BEIOOpa METATMIECKIX KOHCTPYKIIMOHHBIX MAaTEPHAJIOB U TEXHOJIOTHYECKUX IPOIECCOB UX MOTYUCHUS U
00paboTKH AJISl IPUMEHEHHUSI B MEULINHE

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Jureparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH Mt pecypcbl padoThI




Paznen 1. 3akoHoMepHOCTH
¢opmupoBanust
YJIbTPaMeJIK03epHUCTOM
CTPYKTYPbI B
MeTALIMYecKUX
MaTepHuajaax

1.1

3aKOHOMEPHOCTHU
(hopMupoBaHUS
YIBTPaMEIKO3EPHUCTOMN
CTPYKTYPBI B METAJLIMYECKHX
Marepuanax /Jlex/

11

10

I1K-2-33

JI1.1J12.1

1.2

IIpumeHeHue MeTONOB
60JIBIINX MIACTHYECKUX
nedopManui Juist co3aaHus
YABTPaMEIKO3EPHUCTON
CTPYKTYPHI B METAIITHIECKUX
marepuanax. /Ip/

11

10

[IK-2-B2

JI1.1J12.1

P1

1.3

[IpopaboTka MarepuanoB
JICKIMHA ¥ IPAaKTHYCCKUX
3anstuid. [lonroroska
KOHTPOJILHOH pabote
Nel /Cp/

11

25

[K-2-33 TIK-2-
B2

JI1.1J12.1

14

KontponsHas padota Ne
1. /Mp/

11

ITK-2-33 TIK-2-
B2

JI1.1J12.1

KM1

Pasnen 2. OcHOBHBIE
MeTa/NIHYecKHue
MaTepuaJbl,
nepcrneKTUBHbIE IS
NPUMeHEeHUs] B MeULIHe

2.1

OCHOBHBIE METAIUTMYECKHE
MaTepuabl, IEPCIeKTHBHBIC
JUTSE IPUMEHEHUSI B
MeIWIIHE ;| TUTaH,
LUPKOHUN, MaTepHUAJIbI C
namsThio Gopmer /JIex/

11

10

[K-2-31

JI1.1J12.2
J2.3

2.2

OrpaHudeHuUs TPUMECHCHHUS
METATHICCKUX
KOHCTPYKI[HOHHBIX
MaTepHalioB B

menunuae. /Tp/

11

[IK-2-Y2 TIK-2
-y3

JI1.1J12.2
J2.3

P2

23

ITpopaboTka MaTepranos
JIEKUUH U IPaKTUYECKUX
3anaTuil. [lonroroska k
KOHTPOJIFHOH paboTe

Ne2 /Cp/

11

25

TIK-2-31 IIK-2-
V2 TIIK-2-V3

JI1.1J12.2
2.3

24

KonrponsHas pabora Ne
2. /Mp/

11

[IK-2-31 IIK-2-
V2 IIK-2-Y3

JI1.1J12.2
2.3

KM2

Paznen 3. Ctpykrypa u
CBOiicTBA
YJAbTPaMeJaK03epPHUCTBIX
MAaTepUAaJI0B, NOJIY4eHHBIX
MeTOAaMM 00JIbIINX
IJIACTHYECKHX
aeopmanui, s
NPUMEHEHUsI B MeIULIHE

3.1

CTpyKTypa U CBOMCTBa
YIBTPaMETKO3ePHUCTBIX
MaTepHalloB, MOJIYUYSHHBIX
METOIaMH OONBIINX
MUIACTHYECKHX Ae(opMaruii,
JUISL IPUMEHEHUS B
MEIULIHE : THTaH,
LIMUPKOHHMI{, MaTepHaIbl C
naMATeio hopmsal /JIex/

11

14

IK-2-32 TIK-2-
33

JI1.1J12.2




32 IlepcnekTUBEI IPUMEHEHUS 11 10 [IK-2-B1 IIK-2 JI1.1J12.2 P3
YABTPAMEIKO3EPHUCTHIX -¥1
METAINTHIECKIX MaTePHAIIOB
B Mmenunune. /I1p/
33 ITpopaboTka MaTepHuanos 11 26 [ IIK-2-32TIK-2- | JIL.1J12.2
JIEKIUH ¥ PAKTUIECKIX 33 [IK-2-B1
3ansaTuil. [loaroroska k [K-2-Y1
KOHTPOJIBHOH paboTe
Ne3 /Cp/
34 Konrponsnas padora Ne 11 2 TIK-2-32 TIK-2- JI1.1J12.2 KM3
3. Mp/ 33 IIK-2-B1
[K-2-V1
5. ®POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoHTpo/ibHbIe MepOnIpUsiTHA (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, JK3aMeH M T.II), BONPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KouTtponsHoe Tposepsiemrie
KM O — HHJMKATOPbI Bomnpocs! 1 TOArOTOBKH
KOMITeTEHINI
KM1 KonTposnsHas [TK-2-33;I1K-2-B2 Bomnpock! 1t caMOCTOATENbHOM MOAroToBKH K KoHTpobHO# padoTte
pabota Nel mo Nel
paszeny 1 1 IIpoGnema TepMUUECKOH CTAOUIBHOCTH YNbTPAaMENIKO3EepPHUCTHIX
MaTepHuajoB
2 OcHOBHBIE TpeOOBaHU, 00ecTIeUnBaroNIe GOPMHUPOBAHNE PA3BUTOMH
YABTPAMEIIKO3EPHUCTON CTPYKTYPHI IPH OONBIION IIACTHYECKOM
nedopmanun
3 BrimsiHue cTeneHH AedopManyi Ha GopMHPOBaHHE MUKPOCTPYKTYPHI
B METAJUTMYECKUX MaTepuagax
4 Oramuue OONBLION MIACTUYECKOH Aedopmaryu ot
MaKpOIUIaCTHYECKOH JleopMaLuu
5 YcnoBus TOCTIDKEHHUS CBEPXOOIBIINX CTENeHel nedopmanun B
METANIMIECKOM MaTepuaie 6e3 ero pa3pymeHus
6 Crioco0b! peanu3anuu OOMBIINX IUTACTHYECKUX AedopManrii Ha
IIPAaKTUKE
IMpumeps! 6meToB nausl B [IpunoxeHnn
KM2 KonTpomnsHas IMK-2-31;I1K-2- Bormpockl caMocTOSITeNBHOM ISt TOATOTOBKU K KOHTponbHO# paboTe
pabota Ne2 mo V2;IIK-2-Y3 Ne2
pazzeny 2 1 CtpykTypa 1 CBOWCTBA OCHOBHBIX MapOK LIUPKOHUEBBIX CIIABOB B
IITAaTHOM COCTOSIHUH
2 MexaHuuecKHe CBOMCTBA OCHOBHBIX MAPOK TUTAHA U €0 CILIABOB B
LITaTHOM COCTOSIHUH
3 Kiraccumkanusi THTaHOBBIX CIUIABOB
4 TTpuHIMTEI TIETUPOBAHUS TUTAHOBHIX CILIABOB
5 IIpuHIMIIBI JETHPOBAHUS IUPKOHUEBHIX CIJIABOB
6 Cytb 3¢ dekra mamsatu GopMbI €ro UCIIOIB30BaHUE B MEHIIMHE
7 ®azoBble IpeBpanieHIs B THTAHE U IHPKOHUH
8 BiusiHue npumeceil Ha MEXaHU4YECKKE CBOICTBA TUTaHa
9 Merannueckue MaTepHabl IePCIEKTUBHBIE ISl IPUMEHEHUS B
MEUIHE
IIpumeps! 6meroB naus! B [Iprmoxennn
KM3 KonTposnsHas [TK-2-32;I1K-2- Bormpockl caMocTOSITeNBHOM 11t TOATOTOBKU K KOoHTponbHO# paboTe
pabota Ne3 mo 33;IIK-2-B1;IIK-2- | Ne3
pazzgeny 3 V1 1 MexaHu3Mbl NOBBIIIEHUS IPOYHOCTU TUTaHa U LupKoHus npu KB/
2 MexaHu3Mbl OBBIIEHUS IPOYHOCTU TUTaHa U HUpKOoHUA nipu PKVII
3 BriusHEE TONOTHUTENBHON TepMOMEXaHNIECKOi 00paboTKH Ha
CTPYKTYPY U CBOMCTBA TUTaHa U €0 CIIABOB B YAbTPAMEIKO3EPHUCTOM
COCTOSTHHH
4 HepemteHnuble TpoOIeMBI HCIOTB30BAHUS IIUPKOHUEBHIX CIUIABOB B
YABTPAMETKO3EPHUCTOM COCTOSIHUI
5 IIpoGiema TepMuyecKoil cTaOUIBHOCTH LIUPKOHUEBBIX CIUIABOB C
YIbTPaMEIKO3EPHUCTON CTPYKTYPOi
6 BiusHME 0OMBIINX IUIACTUYECKHUX AeOpMaIliii Ha CTPYKTypy U
CBOICTBAa HUKENUJIOB TUTAHA
IMpumeps! 6meToB nausl B [IprnoxeHnn




KM4

DK3amMmeH 3a 3-i
ceMecTp

TIK-2-31;1TK-2-
32:T1K-2-33;TTK-2-
V1;TIK-2-V2;1TK-2-
V3:TIK-2-B1;TTK-2-
B2

Bonpocs! 11 caMOCTOATENBHOM IOATOTOBKU K DK3aMEHY:

1 Kakue cymiecTByIOT U3BECTHBIE CIOCOOBI MOBBIIIEHHS TEPMUIECKOIT
CTaOMIBHOCTH YIBTPAaMETKO3EPHUCTHIX MaTEpHAIOB ?

2 Ilouemy nerupoBaHue IPUBOIUT K MOBBIIICHUIO TEPMUYECKON
CTaOUIIBHOCTHU YIIBTPAMENKO3EPHUCTOMN CTPYKTYPHI ?

3 OcHoBHBIe TpeOoBanus, obecneunBaroiye GopMupoOBaHUE Pa3BUTOM
YABTPAMEIIKO3EPHICTON CTPYKTYPHI IPH OOJNBIION IIIaCTHIECKOM
nedopmarin

4 TIpouecchl, NPOUCXOAAIINE IPU HATPEBE MAaTEPUAIIOB C HAHO- U
CYOMHKPOKPHCTAIUTNIECKOI CTPYKTYPOH, OITydeHHOH MeTo1aM1
OOJNBIINX IACTUYECKUX Je(opMaruii

5 Otnnure OOJNBIION MIIaCTHUECKON 1eOpMaLuU OT MUKPO- U
MaKpOIIIacTH4ecKoH iehopManuu

6 YCI0BHS TOCTIDKEHHS CBEPXOOIBIINX CTENEeHEeH feopManii B
METaJIINIeCKOM MaTepuane 6e3 ero pa3pymeHus

7 OcHoBHBIE (haKTOPBI, ONpeaelsonye GopMUPOBAHHE
MHKPOCTPYKTYPHI B METAITMIECKUX MaTepHanax IpH aehopMarin

8 Kakoit u3 meronos, KBJ] mmu PKVTI, obecrieunBaet 60nbITyIO
OJIHOPOJHOCTh MUKPOCTPYKTYpPHI B 00BbeMe obpaszua ? ObocHyiiTe

9 BausHue uncna o6opotos mpu KBJI Ha 0iHOPOAHOCTB CTPYKTYPBI
00OpabaTpIBaeMOT0 MaTepHrala

10 Bausauue uncna nmpoxonos npu PKYII Ha ofHOPOAHOCTH CTPYKTYPHI
oOpabarpiBaeMOro MaTepuasia

11 MeTonoM O0JTBIIOH MTacTUIeCKo Aehopmanuy Obu1a
chopMHpOBaHa YIBTPAMENKO3EPHHUCTAs CTPYKTYPa B IBYX CILIaBax
(npuBOAMTCS ABa Pa3HBIX CIiaBa). B kakoMm ciydae TepMuyeckas
cTabmIbHOCTH MaTepraina Oyzner Boie ? OTBeT 000CHOBATH

12 Crioco0s! peanm3aryy OOJBIINX INIACTHIECKHX Aedopmariiii Ha
MpaKTHKe

13 Ipunuum, npeumyiiecTsa U Hegoctatku Merona KB/

14 CpaBuautb BozmoxxHocTH MetooB KBJ[ nu PKVII

15 Kaxkoii n3 mapmpyros PKVII ob6ecnieanBaer ¢popMupoBanue
Haunbosnee paBHOOCHOH YM3 CTPYKTYpBI ¢ BEICOKOYTTIOBBIMH
rpanunamu ? Kak oH peanuzyercs ?

16 TlepcriekTUBHBIE METO B! OOJBIINX TUTACTHUECKUX JedopMannit
17 Bnusanue KB/] Ha da30oBble MpeBpamIeHUs B METAUIMIECKUX
Martepuanax

18 IIpunnun, npeumyiecTsa 1 HepoctaTku Merona PKYII

19 Moaudukanuu meroxa PKYII

20 ITpenmymiectBa Mmeto0B PKYII-konpopm 1 PKVYII B napannensHbIX
KaHamax

21 B yem 3akirodaercs NPUHIUI aKKyMYJIUPYEMOU MPOKaTKU ?

22 Bausaue o6pabOTKU HUPKOHUS U €T0 CIIABOB METOJAMHU OONBIINX
MIaCTUYECKHUX JedopMaliii Ha UX CTPYKTYpy U CBOICTBA € TOUKU
3peHUs MPUMEHECHHUS B MEUIIHE

22 CTpyKTypa U MEXaHUYECKUE CBOMCTBA UUCTOIO TUTAHA U €r0
cmiaBoB nocie KB/

23 CTpyKTypa 1 MEXaHHYECKHE CBOMCTBA YUCTOTO TUTAHA U €TO
cruiaBos nociae PKVYII

24 CtpyKTypa 1 MEXaHHYECKHE CBOMCTBA YUCTOTO IUPKOHUS H €TO
cmaBoB mocie KB/]

25 CtpykTypa 1 MEXaHMYECKHE CBOMCTBA YUCTOTO IIMPKOHUS U €r0
cmuiaBos nociae PKVYII

26 17151 4ero NpUMEHSIOT AOTIONHUTENbHYIO TEPMUYECKYI0 00paboTKy
LIMPKOHMEBBIX cIutaBoB nocie KB/ ?

27 OrpaHuyeHys IPUMEHEHUS YIbTPaMEIKO3EPHUCTBIX MaTEPUAIIOB B
MeIHLUHE

28 CtpyKTypa 1 CBOICTBA OCHOBHBIX MapOK IIUPKOHHUEBBIX CIIJIABOB B
IITAaTHOM COCTOSIHUH

29 MexaHu4ecKue CBOMCTBA OCHOBHBIX MapOK TUTaHA U €T0 CILUIABOB B
MITATHOM COCTOSIHUH

30 Knaccudukanus THTAHOBBIX CIIJIABOB

31 IlpuHUIUIIBI IETUPOBAaHKSI TUTAHOBBIX CILUIABOB

32 IIpuHOUOBI JETHPOBAHUS IUPKOHUEBBIX CIUIABOB

33 Kakwue cBOCTBa THUTaHA, IIUPKOHUS M UX CIUIABOB (B OOBIYHOM U
YM3 COCTOSTHHH) AENAIOT UX MEePCHEKTUBHBIMU JUTS IIPIMEHEHHS B
MenuuHe ?

34 HepeuleHHble MpoOJIeMbl HCIIOIb30BAHUS INPKOHUEBBIX CINIABOB B




YABTPAMEIKO3EPHICTOM COCTOSHUH

35 B uem 3akiovaercst npodaeMa TEPMUYECKOH CTaOMIBHOCTH
LMPKOHHUEBBIX CIUIABOB C YJIBTPAMEIKO3EPHUCTON CTPYKTYpOil ?
Croco05! ee MOBBIIICHHS

36 Kak BiusieT XMMUYECKUH COCTaB IIUPKOHHUEBBIX CILIABOB C
yABTPAMEIKO3EPHUCTON CTPYKTYPOH Ha UX TEPMHUUECKYIO
CTaOMIBHOCTE ?

37 MexaHuU3MBI, 00ecreunBaloIue IposBiIeHue 3 deKra namsaTu
hopMbI

38 Cytb 3¢ dexTa mamsaTi GOpMBI €T0 UCTIONB30BaHUE B MEIUIINHE
39 IIpeumyiecTBa U HEAOCTATKU IIUPKOHUEBBIX CILIABOB 110
CPaBHEHHIO C TUTAHOBBIMU C TOUKHU 3PEHUS UX IPUMEHEHUs B
MeIULUHE

40 dazoBbIe MpeBpAaICHNs B TUTAHE U IUPKOHUU

41 MexaHn3MBI IOBBIIICHUS TPOYHOCTH TUTaHA U IUpKoHUA pu KBJ]
42 MexaHU3MBI OBBIILEHUS TPOYHOCTU TUTAHA U LIUPKOHUS TIPH
PKVII

43 Yro Takoe obOpaTumas aehopMmanus B HUKEIHIaX TUTAHA, U KaKue
(bakTopsl ee 00ecreunBaroT ?

44 CriocoOB! TTOBBIIICHUS] IPOYHOCTHBIX CBOMCTB TUTAHA H €TI0 CILIABOB
45 CriocoOBI TOBBIIICHNS TPOYHOCTHBIX CBOHCTB IIMPKOHUS M €T0
CIIJIaBOB

46 BnusHue npuMeceii Ha MeXaHUYECKUE CBOICTBA TUTaHA

47 BrustHNE OONBINNX IIACTHYECKUX JAeopManuii Ha CTPYKTYpY U
CBOICTBA HUKEIHJIOB THTaHA

[Tpumepsl pacueTHO-TpadMIECKHUX 3a/1au:

1 Paccumrats crenens nedopmarm npu KB/l B mpon3BOIBHOM TOUkKe
(Yxa3aHO TeOMETPUYIECKOe MECTO) MEAHOT0 00pa3ia JTHAMETPOM ... MM,
€CIIM HavyaJbHasl TOJIUHA 00pa3la ... MM; KOHEUHasl TONIIHHA

o0pasma ... MM; 9icio 000poToB N=...

2 Paccumrats creneHs aedopmarim npu PKVYII cransHoro obpasia,
€CJIM BHEIIHUH YroJl KaHaJIoB ...% YroJl lepeceueH s KaHaloB ...% YUCIIo
npoxoAoB N=...

IIpumeps! 6uneros gaus! B [Ipunoxennn

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u T.11.)

Kon HasBanue Tposepsiemie
pabots! paboTs! HHJMKATOPbI ConeprxaHue padoThI
KOMIIETEHIINH

P1 ITP Nel [1K-2-B2 O3HaKOMJICHUE C IPUHIMIIAMH PaOOThI U XapaKTEPUCTUKAMH
[Mpumenenne YCTAaHOBOK KPYYEHHUS 1OJT BBICOKMM JaBJICHUEM U paBHOKAHAIBHOTO
METOZ0B OOJIBIINX YIJIOBOTO MPECCOBAHMUS MPUMEHUTEIHHO K PA3TMYHBIM METATUTMIECKUM
ITACTUYECKUX MaTepHuagam
nedopmanuit s
CO3/IaHus
YABTPaMEIKO3EepHHC
TOU CTPYKTYpHI B
METAJUTMIECKUX
MaTepHuaiax

P2 TP Ne2 MK-2-Y2;I1K-2-Y3 | BeisBiIeHUE HENOCTATKOB YABTPAMEIKO3EPHUCTHIX MAaTEPHATIOB Pa3HBIX
OrpaHuyeHus TUIOB: HUPKOHUEBBIX U TUTAHOBBIX CIJIABOB U JIP. C TOUKU 3PEHUS UX
MIPUMEHEHUS MPUMEHUMOCTH B KQUeCTBE MEUIIMHCKUX U3JCIHIA U UMIUIAHTATOB
METaJUTMIECKUX
KOHCTPYKIIMOHHBIX
MaTepHajIoB B
MeIUIIHE

P3 ITP Ne3 [MK-2-B1;I1IK-2-V1 OrneHKa KOMIUIEKCa CBOMCTB yAbTPAMEIKO3EPHUCTHIX MaTepUaIOB
[epcnekTUBBI Pa3HBIX TUMOB: [IMPKOHUEBBIX U TUTAHOBBIX CIIJIABOB M Jp. C TOUKU
IIPUMEHEHUS 3pEHUS YIOBICTBOPEHUS TPEOOBAHUAM, NIPEIBABISIEMBIM CO CTOPOHBI
YIBTPaAMEITKO3EPHHC MEJUIHBI K KOHCTPYKITUOHHBIM MaTepraliaMm

TBHIX METAJINUYECKUX
MaTepuasoB B
MEULUHE




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DK3aMeH SBJISETCS 3aKII0YUTEIbHBIM dTallOM Tpornecca Q)OpMHpOBaHI/I}I KOMITETCHITUIA CTyACHTA NPU U3YYCHUN JUCHHUIIIINHBI UIIA
e€ 4acTH U UMEET eI TIPOBEPKY U OLICHKY 3HaHUH CTYACHTOB 10 TCOPUU U TPUMEHCHHIO MMOJTYYECHHBIX 3HaHPII71, yMCHI/Iﬁ u

HaBBbIKOB.

DK3aMeH MPOBOUTCS 110 PACIIUCAHUIO, CPOPMUPOBAHHOMY YIEOHBIM OT/IEIOM, B CPOKH, TIPETYCMOTPEHHBIE KAJICHTAPHBIM
rpadukoM ydeOHOTro nporecca. Paciucanue sKk3aMeHOB JOBOJUTCS A0 CBEACHUS CTYJICHTOB HE MEHEE UeM 3a JIBe HelleNln 10 Havaila
9K3aMCHAIMOHHOM ceccrr. DK3aMeH MPOBOIUTHCS B MICEMEHHOI hopme. CTyneHTaM Ha SK3aMEHE PEIOCTABIIETCS PABO
BBIOPATH OJIMH U3 OMIIETOB. DK3aMEHAIIMOHHBIA OUJIET COCTOUT M3 5-TH TEOPETHUECKUX BOIIPOCOB M OJTHON pacuyeTHOH 3a/1auH.
Bunets! xpansaTcs Ha kadenpe. Bpems HanucaHust OTBETOB HA BOMPOCHI 9K3aMEHAIIMOHHOTO OmiieTa cocTaBisieT 90 MUHYT. DK3aMeH
MPUHUMAETCS MPEnoiaBaTesieM - BEAYLIHM JEKTOPOM. DK3aMeH MPOBOIUTCS TOIBKO MPU NPEIbIBICHUU CTYIEHTOM 3a4€THOM
KHUKKH U TIPY YCJIOBUY BBITIOJTHEHHSI BCEX KOHTPOJIBHBIX MEPONPUATHH, TIPETYCMOTPEHHBIX YICOHBIM IIJIAHOM U padoveit
MIPOTPAMMO TI0 U3ydaeMO IUCIUIIIHHE (CBeeHHs (QUKCHPYIOTCS IOTTYCKOM B BeToMOCTH). O0s3aTeNbHBIM YCIIOBUEM JIOMTYCKa K
9K3aMEHY SBISETCS BBIIIOJHEHUE TPEX KOHTPOJIBHBIX PadOT Ha OLIEHKY HE MEHEE, YeM «yIOBJIETBOPUTEILHON.

ITpumep sx3amMeHaIOHHOTO OMeTa pasmerieH B [Ipunoskennn k PTI/I.

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

ITo xypcy mpexycMOTpeH 3K3aMeH ¢ oneHKoi. OleHKa Ha 9K3aMeHe IPOCTABIACTCS C YIETOM OIICHOK TEKYIIEro KOHTPOJIS
(pe3ynbTaToB KOHTPOJIHHOM paboThI, OIIEHOK, TIOTYYSHHBIX Ha MPAKTUYECKUX 3aHATHSX ), HO HA OCHOBAaHWH OIIEHKH OTBETOB Ha
BOIMPOCHL, CPOPMYIUPOBAHHBIE B YK3aMEHALIMOHHOM OUJIeTe.

OLICHKa «OTJIUYHO»

— o0yJaromuiics MoKa3bIBaeT NITyOOKHE, HCUSPIBIBAIOIINE 3HAHNS B 00beMe PO ACHHON IIPOTpaMMBI, YBEPEHHO JIEHCTBYET 110
[IPUMEHEHUIO N1OJIy4EHHBIX 3HaHUM Ha MPAKTUKE, TPAMOTHO U JIOTHYECKU CTPOMHO U3J1araeT MaTepua Ipyu OTBETE, yMEeT
(hopMynHpOBATh BEIBOABI U3 M3JI0KEHHOTO TEOPETHUECKOTO MaTepuaa, 3HaeT JONOIHUTENbHO PeKOMEHA0BAHHYIO IUTEPATYDY.

OLIEHKa «XOopomo»

— O6y‘IaIOIlIPII>ic;I TIOKa3bIBACT TBEPABIC U TOCTATOYHO ITOJTHBIC 3HAHUS B o0bemMe HpOﬁHeHHOﬁ IIporpaMmal, JTOITyCKACT
HE3HAYMTEIbHEBIC OIINOKH IpH OCBCUICHNH 3aJITaHHBIX BOIIPOCOB, IPABUJIBHO [[eﬁCTByeT 10 TPUMCHCHUTO 3HaHUH Ha IMPAaKTUKE,

YC€TKO HU3jiaract MaTrcpuall.
Ormenka «YAOBJICTBOPUTCIILHO»

— oOyJaromuiics TOKa3bIBacT 3HAHHUS B 00beMe IIPOUICHHOH MPOTpaMMBI, OTBETHI H3JIaraeT XOTS U C OIMMMOKaMH, HO YBEPEHHO
UCIIPABIIIEMBIMU 10CJIE JONOJHUTENBHBIX U HABOAAIIMX BOIIPOCOB, IPABUIIBHO AEHCTBYET 110 IPUMEHEHUIO 3HAHUN HA IIPAKTUKE.

OL[GHKa «HCYOOBJICTBOPHUTECIILHO»

— oOyJarommuiics ToIrycKaeT rpyoble OIMOKK B OTBETE, HE TOHMMAET CYITHOCTH M3JIaraeéMoro BOIIpoca, He yMeeT IPUMEHSTh
3HAHMs HA NIPAKTHUKE, 1Aa€T HEIOJIHbIE WIIM HEKOPPEKTHBIE OTBETHI HA JONOIHUTENIBbHBIE U HABOJAIIUE BOIIPOCHL.

OLICHKa «HC sIBKa»

— oOyJaromuiics Ha 5K3aMeH He SBHJICS.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHasi iUTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

Bubmanoreka

H3nmarenscTBO, TOI

JI1.1 | PoraueB CtaHucias
OJteroBnu

Meranuueckue
HaHOMaTepI/IaJ'ILI JJIA
MEIUIMHBL: y4eb. mocoone

Bbubmmoreka MUCuC

M.: U3n-eo MUCuC, 2015

6.1.2. lonoJIHUTEIbHASA JINTEPATYpPA

ABTOpBI, COCTaBUTENH

3ariaBue

Bubmanoreka

H3nmarenscTBO, TOI

JI2.1 | Vrames @. 3., Paa6 I
., Hlnbaxos B. I".,
T'anues M. M.

Teopus u mpakTuka
neopMaMOHHBIX METO/IOB
(dhopmMupoBaHuUs
HaHOKPUCTAJUTHYECKON
CTPYKTYpHBI B METAJIAX U
CILIaBax

DnekTpoHHas OUOIHOTEKa

Kazanb: Kazanckuii
(benepanbHbI YHUBEPCUTET
(KDY), 2016

JI2.2 | TIpokomkun Ceprei
JmurpueBud,

Xwmenesckas Mpuna
IOpreBHa, Priknuna

Enena IIpokonbeBHa,
ap.

Y bTpaMenKko3epHHUCThIE
CIIaBHI C MMAMSATEHI0 (GOPMBI:
y4e6. mocobue AT CTY.I. By30B
Hanp. Pu3. MaTepuanoBeiCHNE

DneKkTpoHHas OuOIHoTEKa

M.: Yyeba, 2005




ABTOPBI, COCTaBUTENN 3arnaBue

Bbubaunoreka W3naTenbcTBO, TOI

JI2.3 |Typununa Beporuka |MarepuanoBeneHue. Bbubmorexka MUCuC M.: U3n-8o MUCuC, 2013

IOpbeBHa, Hukynux MexaHnueckue cBOCTBa
Cepreii AHaTo/IbEBUY | METAJUIOB. TepMuuecKas
00paboTKa MEeTalIoB.
CrienanbHbIe CTaU U CIUIABBL:
y4e0. mocodue ISl CTy/I. BY30B,
00yd. o Hamp. Metamtyprust

6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust

I1.1 Win Pro 10 32-bit/64-bit

I1.2 | Microsoft Office

1.3 |[LMS Canvas

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

U.1 |www.sciendirect.com

WN.2 | nouckoBkIie cucTeMbl google, yandex u T.xI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHauenue
JIro6oit Kopiyc | YueOHass ayautopusi Uil TPOBEACHUS | KOMIUIEKT yueOHoW mebenu 10 36 mecT At 00ydaromuxcs,
MyneTumenuitHas 3aHATHH JIGKIMOHHOTO THIA W/WIM JUIA | MyIbTHMEIMIHOE  00OpyJOBaHHE, MarHUTHO-MapKepHas

IIPOBE/ICHUS IPAKTUYECKUX 3aHATHIH:

nocka, pabodee mecto mpemonaBarens, I[IKc moctymom k
UTC «Murteprer», DUOC yHHBepcHTeTa 4epe3 IHYHBIA

nporpammsl MS Office, MS Teams, ESET Antivirus

A-211 JlabopaTopus "MUCTaHIl. paJWOYNpaBlI. Ja/9Kp., MOHOONOK - 1
JOKYMEHT-Kamepa, IPOCKTOp MYJIbTHMEANIHBIN, CHCTEMa
BUJICOKOH(DEPEHIINM,  DKpAaH  HACTCHHBIH,  KOJUICKI[HS
00pa3iuos,

MuKpockorsl! 11 en., TBeprnomep"

kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHbBIE

UuraneHeiii 3a1 No4 (B) KOMIUIEKT YyueOHoW wmebenun Ha 20 pabouumx MecT,

00pa3oBaTENbHYIO CPEy YHHBEPCUTETA

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

OO0y4eHne opraHu3yeTcst B COOTBETCTBUH € HACTOSIIEH MporpaMMoit. JIeKIuu 1 npakTUIecKue 3aHATUsI IPOBOAATCS C
HCIIOJIb30BaHUEM KOMIIBIOTEPHOH MPE3eHTalMOHHOM 1TporpamMmbl PowerPoint.

[MpakTHyeckue 3aHATHS TPOBOAATCS, B TOM YHCIIE, C Pa300POM IMPAKTHIECKIX BOIIPOCOB M IPOOIIEM peabHOTO IIPOU3BOICTRA.
CTyneHTHI HOJIKHBI HCCIIE0BATh MIPEAIOKEHHYIO CUTYAIHIO, pa300paThCs B CYTH MPOOIEMBI, MIPEIIOKUTH BOSMOXKHEIE PEIICHIUS U
BBIOpATS JTydlllee U3 HUX.

Tekymmuit KOHTPOJIb, KOHTPOJIBHBIC PAOOTHI M 9K3aMEH ITPOBOISATCS C IIENBI0 BEIIBUTH ITOJYYCHHBIC B PE3YIbTATEe N3yICHUS
JVICITUITIMHBI 3HAHHS, HABBIKA W YMEHHS CTyAECHTOB. J{JIs1 MOATOTOBKH K KOHTPOJIEHBIM MEPOIPHUATUSAM HEOOXOAMMO HCIIOJIB30BATh
6a30Byr0 HH(OpPMaIHIO, TTONYIEHHYIO BO BpeMs JIEKLUI U MPaKTHUECKUX 3aHATHUIL, a Takoke HHPOPMALUIO, HOTyIEHHYIO TIpH
U3Y4E€HUU COOTBETCTBYIOIIUX Pa3/IeIoB OCHOBHOM U TOMOTHUTENBHON JIUTEPATYphI.

Jlns caMoCTOSITeNbHOM PadoTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMETIAaHHOTO 00YYeHHs CTYIACHTHI TaKXKe HCIIOJIB3YIOT
CrelHanbHble 0a3bl JaHHBIX (JIEKTPOHHBIE yueOHUKH) B d1ekTpoHHOM dubmnoreke HUTY MUCHC. CamocTosTensHast paboTa
CTYJCHTOB OPraHU3YETCs U KOHTPOIUPYETCs C MOMOIIBIO TOCOOUH ¢ BOMPOCAMU Il CAMOIPOBEPKH, a TAKXKe HHANBUIYaIbHOTO
oIpoca CTYIEHTOB BO BpeMs 3aHATHH U B pe3yJbTaTe MMCbMEHHBIX KOHTPOJIBHBIX padoT.

Koncynbranuu mo Kypcy IpoBOASTCS C HCIIOJIB30BaHUEM e-mail ¥ TMYHO B Ha3HAUCHHBIE YaChl KOHCYIBTAITHH.

JU1s1 TOTHOLIEHHOTO M3YYEeHUS TUCIUILIUHBI « IHHOBallMOHHBIE KOHCTPYKIIMOHHBIE MaTePUAIbl I MEIUIIUHED CTYICHTaM
HEo0X0ANMO MOHUMATh U aHAIU3UPOBATH CBSI3b JIAaHHOI AUCHUIUINHEL C TPEOOBAaHUSIMH K ITOJTOTOBKE MarucTpoB MPOQuIIs
"MIHHOBaLIMOHHBIE KOHCTPYKIIMOHHbIE MaTepuaisl”. CTyIEeHThI JOJKHBI 3HATh, KAKOE MECTO 3aHUMAET JaHHAs AUCLUILIMHA B
CTPYKTYpe UX 00pa30BaHUs, a TakKe, Kakoe 3HaYeHHE UMEIOT 3HAHUS, TI0JIy4eHHbIE B PE3yNbTaTe U3ydeHHs ATOH AUCIUILTUHEL, I
yCHeHo! paboThl B BHIOPAHHOM HaIpaBJIEHHH.

KadecTBeHHOE OCBOCHUE AUCIMILUIMHEI BO3MOKHO TOJIBKO TP CHCTEMAaTHYECKOW CaMOCTOSTENBHON paboTe, 9TO MOAICPKIBACTCS
CHCTEMOM TeKyImeil 1 pyOeKHOI aTTecTaIuy.

B c¢Bsi3u ¢ Mcnonb30BaHUE BO BpeMs 3aHATHI MYIbTUMEIUIMHBIX TEXHOIOTUH IS TPOBENCHUS JIEKLIMOHHBIX 3aHATUH TpedyeTcs
CreLHaIu3uPOBaHHas MyIbTUMEINIHAS Ay JUTOPHS C BO3MOXKHOCTBIO TI0Ka3a BUAEOMATEPUAIIOB C ayIUO CONPOBOXKIEHUEM H
JOCTYIIOM K ceTH MHTepHeT. AynuTOopus BEIOMpaeTcs B 3aBUCHMOCTH OT KOJIMYECTBA CTYJCHTOB, N3yJaIOIINX B TEKYIIIEM CEMECTpe
JAHHYIO JUCIUILUIAHY.

KOMIBIOTEPHl C MOAKIIOYEHHEM K cetd «MHTepHeT» U
JOCTYIIOM B HIIEKTPOHHYIO nH(pOpPMaHOHHO-




