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AHHOTANMA

B kypce wu3nararorcsi COBpPEMEHHBIC KOHLEHIIMM H TEOPETHUSCKUE MOJIOKCHUS MAaTepHaJOBEICHHUS Kak
€CTECTBEHHOW M TEXHMYECKOM IUCHUIUIMHBI. PaccmarpuBaroTcs XapaKTEpPUCTHKH METAJUIMYECKUX H
HEMETAJUTMYECKHUX (B TOM YHUCIIE MMOJMMEPHBIX) MaTEPUAIOB, SBISIONIMMUCS HauOolee 3HAUUMBIMH C TOYKU
3peHnsi Oe30MacHOCTH W YIPABJIEHHsS KaueCTBOM B JIOTMUCTMYECKMX CHCTEMax M TEXHOJOrusax. bombmioe
BHUMAaHHUE Y/IEJICHO COBPEMEHHBIM KOMIIO3WIIMOHHBIM, THOPHIHBIM ¥ HaHOMaTepHajaM, BO3MOKHOCTSIM,
MePCIeKTUBAM U NIPEUMYIIECTBAM UX IpuMeHeHus. [[puBoasTcs cBeeHus 0 CTPOSHNUH, CBOMCTBAX U METOIAax
MOJyYeHHs MarepualioB, a Takke HX KiIacCH(UKalWsi, MapKUPOBKA, POCCHUCKUE W MEXIyHapOIHbIC
cTanaapTel. PaccMaTpuBaloTCsl BOIPOCHI, CBA3aHHBIE C BIMSAHUEM Ha paboune XapaKTepPUCTHKH MaTepHasioB
PSKUMOB MX TPOU3BOJCTBA, XPAHEHHs M IKCIUTyaTallud, a TaK)Ke ONTHMHU3AIMeil BHIOOpAa MaTepHajoB JUIS
peneHns: KOHKpeTHoH 3anaun. O6CykaatTcst MpoOIeMbl COBPEMEHHON YHEPTeTHKH, TOTyYeHNsT OMOTOIIINBA.
W3nararorcsi TMOXXOABl K YTWIM3AIMKA OTXOAOB, M YIPABICHHUIO PHCKAMH IpH pabOTe C OMAaCHBIMH
MarepuallaMH U OTXOJaMH IPU OCYIIECTBICHUHN JIOTUCTUYECKUX OTIEPaIIHi.

Kypc comepxutr B cebe oOCyxkIeHHe 0a30BBIX BOMPOCOB, pa30Op THIIOBBIX CUTYAIIMOHHBIX 33]ad |
MPEAIoJaraeT akTUBHYIO CaMOCTOSTENIbHYIO Pa0doTy CTYJCHTA.

1. leau u 3apa4u

eap AUCUMNIMHBI
MOJIYYEHUE CTYJICHTAMHU 3HAaHUH O TEOPETUUYECKUX OCHOBAX CO3aHMsSI COBPEMEHHBIX MaTEpHUaioB, UX
KIacCH(PUKAlMK, MapKUPOBKE, CTaHAapTU3AlMH, a TakKXKe CTPOSHUH, (U3UKO-MEXaHMUECKUX
CBOMCTBaX, BIAMSHUM Ha WX pabodre XapaKTePUCTUKH Pa3IHYHBIX SKCILTyaTal[MOHHBIX, METOoJax
00paboTKH ISl IPUAAHUS MaTepuaiaM YIyUIIeHHBIX IKCILTYaTallMOHHBIX XapaKTEePUCTHK, OAX0AaxX K
XPAHEHUIO U YTUIN3ALHUU OTXO/I0B.

3agaum AUCHUTLUTHHBI
*  [OJYYCHHE CHUCTEMAaTU3UPOBAHHOTO IPEICTABICHUS O CTPOCHUH M CBOWCTBAX MaTepHalOB U
BJIMSIHAY HA HUX PA3JIMYHBIX POU3BOACTBA, 00paOOTKH, IKCILTyaTalllui, XPaHECHUS,
* U3y4YCHHE OCHOBHBIX TPYIIl MaTepPHajOB, UX KiIacCU(pHUKAIUU, MAPKHUPOBKH, CBOWCTB M 00JacTei
NPUMEHEHUSI, CYIIECTBYIOIIMX POCCHHCKMX M  MEKAYyHAapOAHBIX CTaHAApTOB B  00NacTu
MarepuaioBEICHUS;
. ¢dopmupoBaHue TpeAcTaBiIcHUA 00 OCHOBHBIX CHOCO0axX YIydIlIeHHs] CBOWCTB MarepHalioB,
TEXHOJIOTUSIX CO3JaHUSI COBPEMEHHBIX (DYHKIMOHAIBHBIX W KOHCTPYKIHOHHBIX MaTE€pPHajOB |
HaHOMAaTEePHAJIOB;
. (dopMHpOBaHHE KOMILICKCA 3HAHMW, HEOOXOAMMBIX Uil PEIICHUs NPUKIAAHBIX 3a1a4 Ipu
ONITHMU3AIMH BBIOOPA MaTepPHAJIOB, SKCIUTyaTalliH, XPAHEHHN M YTUIIN3AI[MHA OTXOJIOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
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VLI MMAJIbHDIC C1IULUVUUDbL A PCLUCHWA, NUAUIA 13
JNEHCTBYIOIIMX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB ¥ OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOAsl U3 JEHCTBYIOLIUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

YK-3 Criocoben ocyniecTBIsITh COIMANBLHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 CroocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
KOMMYHHKALUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMaIIbHYIO U Jp.)

VYK-3.2 BzaumoneicTByeT ¢ ApPYrMMH YJ€HAMH KOMaHIbI
IUIS AOCTHOXKEHUS IOCTABICHHON 3a7a4u

OIIK-1 CniocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.1 OcymecTBiseT JIEKOMITO3UITHIO 3a1a91
yIpaBJeHUs, BBIJENSET 0a30BbIE COCTABIISIIONINE 3a/1a491

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-2 CriocobeH ¢popMynupoBarh 3agaqu
yIpaBJICHHs] B TCXHUYECKUX CUCTEMaX Ha
OCHOBE 3HAHUH 110 MPOPHIHLHBIM pa3esam
MaTeMaTHYeCKUX U €CTECTBCHHOHAYYHBIX
JTUCIUILTHH

OIIK-2.1 Bumageer ¢QyHIaMeHTaIbHBIMH  HOHATHSIMH,
3aKOHAMM U TEOpusAMH  NPOQWIBHBIX  pa3/esioB
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCIMITIINH

IMK-1 CriocobGeH MpoBOIUTH UCCIIEI0BAHUE
CHCTEM YIIPaBJICHUS U UX KOMIOHEHT

[IK-1.1  Bunageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJlaud U
MOZEIMPOBaHUS OOBEKTOB U CHCTEM

[MK-2 CriocobeH MpoBOUTh aHAIH3 CUCTEM
YIPaBJICHUS U UX KOMIIOHEHT

[MK-2.1 3Haer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX  TEOPETHUYECKHX MOAXOAOB W yMEET
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-2.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AaHAJOTHYHBIX
MIPOEKTOB, OTIpeeIss ux MOJIO’KUTEIbHBIE "
OTpHLIATENIbHBIC KaueCTBa

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs J0KHBI

3HATb.

* BH[bI, HA3HAYCHUE MATEPUAIOB U CIIOCOOBI UX TOIY4YEHHUS; OCHOBHBIE MaTepUabl, IPUMEHsIEMbIE B
MPOM3BOJACTBE M TEXHOJOIMH; KIACCU(HKALUIO MAaTEpUalIOB IO COCTaBy, CBOMCTBaM, HAa3HAUCHHUIO;
(hakTOpBI, ONPEACISAIONINE CBOWCTBA COBPEMEHHBIX MaTepHAJIOB,;

. KJIacCU(UKAIMIO, CBOMCTBA, MAapKHUPOBKY M 0O0JACTh NPUMEHEHHS KOHCTPYKIHOHHBIX U
(YHKIMOHANBHBIX MaTepHalioB, HPUHUUIBI HMX BBHIOOpAa M NPUMEHEHUS B JIOTUCTHYECKUX

TCXHOJIOTUAX,

* OCHOBHBIE POCCHICKHE U MEXAYHApOJHbIE CTAHAAPTHI B 00JIACTH MaTepHaIOBEICHHUS;

*  (U3MUECKYIO CYIIHOCTh SBJCHUH, MPOUCXONAIIMX B MaTepHaiax B YCIOBHSX OCYIIECTBICHHS
JIOTUCTUYECKON AESITENIBHOCTH, HX B3aUMOCBA3b C XapaKTEPUCTUKAMU U CBOWCTBaMH MaTepHaoB;

* TIOJXOJBI K CO3/JAaHUIO MaT€PHaJIOB C yITydIIEHHBIMH WU CIICIIMaIbHBIMU CBOMCTBAaMHU, TpeOOBAaHUS K
BbIOOpY crnioco0a u pexxuMa oO0paboOTKH MarepuasoB, , KpUTEPUU OLICHKH MaTepuaoB Kak OOBEKTOB

JIOTUCTHYECKOU JCATCIIBHOCTU,

¢ JOOCTHUIKCHHA U MECPCICKTUBLI PA3BUTHA B o0macTu MaTCprUaJIOBCACHUSA,
® COBPCMCHHBIC TTOAXOAbI K HepepaGOTKe U YTWIN3allUMW TNPOMBIIJICHHBIX U OBITOBBIX OTXO0J0B,
MaTCprUaAJIOBCAUCCKUC ACIICKThL peBepCHBHOﬁ JIOTUCTHKH.

YMETB:

* ONpenesATh COCTaB (CTPYKTYpY) Marepuana i BO3MOKHOCTb €r0 IPUMEHEHUS;

* 00OCHOBaHHO BBHIOMpATh MaTepUal/BHJ €ro MOIU(UKALNH, 00EeCIIEUNBAOLINI TpeOyeMblil ypOBEHb
KaueCTBa MPH BHIMOJHEHUN KOHKPETHBIX JIOTUCTUYECKUX OTIEPALIHii;

* CHCTEMHO BBIOMpATh MOIXOIBI K IepepadOTKE U yTUIM3ALHUK IPOMBILIIICHHBIX U OBITOBBIX OTXOZOB,
YUUTHIBaTh TPEeOOBaHMS SKOJIOTHYECKOH M OMOOE30IacHOCTH, MPOU3BOIUTH OLEHKY COITyTCTBYIOIIMX

PHUCKOB.
BIAJCTh:



. HaBBIKAMU TPUMEHEHHMs] 3HAaHMH O CBOICTBaXx HaunOoiee paclpoOCTPaHEHHBIX MaTepraioB
(pusndeckux, TEXHUYECKHX, TEXHOJIOTHUYECKUX) IMPU PEIIEHHMH KOHKPETHBIX 3a/ad JIOTHCTHYECKOIl
NEATENBHOCTH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [Ipobnemsr, e u 3a7a4n ) ) 6
COBPEMEHHOTO MaTepHaIOBEICHHS
2 Crpoenue MaTepuaoB 2 2 6
3 Knaccuduxkanus marepraios 2 2 6
4 OcHOBBI (PU3UKO-XMMHUYECKOTO aHAJIHM3a 2 2 6
5 CpoiicTBa  METaJUIOB M  CIUIABOB. ) ’ 6
XKenezoyreponucTsie CrijiaBbl
6 CpoiicTBa MeTa)IJIOB U CIUIaBOB. L{BeTHBIE ) ) 6
METaJUIbl ¥ UX CIUIAaBBI
7 Kopposus metamnos 2 2 6
3 Hemerannuueckue Marepuansl: CTEKJIa U ) ’ 6
KepaMHKH
9 [TonmumepHsie MaTepHaIbl. ) 5 6
CuHTeTHYEeCKHE NOIUMEPHI
10 |[IpuponHbie monUMepsI 2 2 6
11 Kommo3unnonusie MaTepuaisl 2 2 6
12 @OyHKIMOHATIbHBIE _ Mareprabl co ) ’ 6
crieraIbHBIMHU CBOMCTBAMU
13 Hanomarepuainst 2 2 6
14 Torumsa - JKCIUTyaTalIOHHBIE ) 5 6
Marepuabl
[lepepabotka u YTHIU3AIHS
MPOMBIIICHHBIX u OBITOBBIX
15  |orxomos.Jlorucruueckue ACIEKThI 2 2 6
paboTbl C OMACHBIMH W TOKCHYHBIMU
OTXOZIaMHU
Nroro yacos 30 30 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 5 (Ocennmii)

1. IIpoGnemsl, ey U 3a/1a41 COBPEMEHHOTO MaTepHuasioBeCHHUS




3HaueHue U cofiepKaHue NUCUUIUINHBI, €€ CBA3b C IPYTUMH IUCHUIUIMHAMH. McToprsa MaTepuanoB 1
pa3BUTHUS MaTepUAIIOBENCHUS, €ro aKTyajbHble NpoOJIeMbl Ha COBpeMeHHOM 3Tamne. OCHOBHBIC
MOHATHS, PACKPBIBAIOIIUE CHIENM(PUKY MIpeMeTa: Marepual, Chipbe, MPOAYKIIHUs, CTPYKTYpa, COCTAaB,
CBOICTBA, KAYECTBO U €0 MOKa3aTelu.

VYipaBiieHre Ka4eCTBOM W >KM3HEHHBIN IUKI Tpoaykiuu. HopMmaTtuBHO-ipaBoBas 0a3a ympaBiIeHUS
Ka4eCTBOM, MEXXIyHAPOIHbIE H POCCUIICKHE pPETIaMEHTHPYIOIINE TOKYMEHThI U CTaHapThI.

OCHOBHBIE METOIbI UCCIICIOBAHUS MAaTEPUAIIOB.
2. CTpoeHue MarepuaioB

ArperaTHble COCTOSIHMsI BellecTBa. THUIBI XUMHUYECKMX CBA3€H (MOHHAas, MeTajulddyecKas,
KOBaJICHTHAs1) ¥ MX OCHOBHBIC XapaKTEPUCTUKH. MEXMOJNEKYIApHBIE CBSI3M (BOAOPOIHAsS CBs3b U
crabble MEKMOJIEKYJISIpHbIE B3auMozelcTBusa). CBOICTBAa BELIECTB W MAaTepHaliOB C Pa3IMYHBIM
THIIOM XUMUYECKON CBA3H.

AMopdHBIE ¥ KPUCTAJUIMYECKUE Tea, WX XapakTepHble cBolicTBa. [loHATHE KpUCTAIIMUYECKON
pemeTku. THUMbl KpucTaluIMYecKUX pemeToK. OcHOBHBIE Oe(EKThl KPUCTALUTUYECKHX PEIICTOK.
[Momumopduzm. Aruzorponusi. BiusiHue Tua CBS3H HA CTPYKTYPY U CBOHCTBA KPUCTAILIOB.

3. Knaccudukarus matepuanon

Knaccuduxanms marepuanoB (110 arperaTHOMy COCTOSHHIO, IO CTPYKType, OT KoiudecTBa (a3 u
CTCTICHH HEOAHOPOTHOCTU CTPYKTYpbl (TIPOCTBIE, KOMIIO3UTHI, CIUIABbI), MO HAa3HAYEHUIO
(KOHCTPYKLIMOHHBIE,  3JEKTPOTEXHUYECKHE, UHCTPYMEHT&JIbHblE  Marepuaibl,  TOIUIUBO,
TPUOOTEXHUYECKUE MaTepUaIbl, TEXHOJIOIMYECKHWE MaTepuanbl), Kiaccupukanus o Hamboiee
BaXHBIM  JKCIUIyaTallMOHHBIM  IapameTpaM (110  2JIEKTPOIPOBOJHOCTH; II0O  MarHUTHOM
BOCHPUUMYHBOCTH; 110 TETJIOBBIM XapaKTEPUCTUKAM; IO CTOMKOCTH K BO3ACHUCTBUIO pabodeil cpebl)
u 1ap. CoBpeMeHHBIE MaTepuaibl: THOPUAHBIE MaTepUalbl, «yMHBIE)» MaTepHajbl, HAHOMATEPHAIIbI,
MPUMEPBI, XapaKTEePHbIE 0COOCHHOCTH, BO3MOXKHOCTH U IMIEPCIIEKTUBBI UCIIOIb30BAHUS.

4. OCHOBEI (1)I/I3I/IK0—XI/IMI/IIICCKOFO aHaJIn3a

JuarpaMma COCTOSIHUSI, OCHOBHBIE ITOJXO/bI K aHanu3y. JluarpaMma COCTOSHUSL OJIHOKOMIIOHEHTHBIX
U JBYXKOMIIOHEHTHBIX cucTeM. Da3oBble COCTOSHUE BellecTBa, (a3oBble paBHOBeCHs M (a3oBbIe
nepexosl. Buabl 1 XapakTepucTHKa CIIIaBOB. MexaHn4eCcKUe CMeCH, TBEPbIE PacCTBOPbI U UX THUIIBL,
xuMu4yeckue coeanHeHus. Pa3oBblii coctaB criaBoB. OCHOBHBIE PaBHOBECHBIC AHATPaMMBI
COCTOSIHMS ABOMHBIX criaBoB. OmpeneseHue cocTaBa M KoJruecTsa (a3 Mo AuarpaMMaM COCTOSHUSL.
CoBpeMeHHbIE HWHCTPYMEHTAIbHBIE METOIbl HCCIEeIOBAaHUS, MpHUMEHseMble B oOnacTu (ha30BOro
aHaJu3a.

5. CBoiicTBa MeTA/UIOB U CILUIaBOB. JKelle30yNIepOANCThIE CILIaBh

OOmmas XxapakTepuCTHKa METAJUIOB M CIUIABOB. YepHble METAJUIbl, UX MPU3HAKU U CBOIicTBA. [pymiibl
METaJJIOB C OCOOBIMU CBOMCTBaMH. XapakTepHble (U3NYECKHE, XUMHUYCCKUE, MEXaHUYECKUE
(IpoYHOCTB, TBEPAOCTb, YyHAApHAs BA3KOCTh, IUIACTUYHOCTh, YCTAJOCTHAs IPOYHOCTH U Jp.),
TEXHOJIOTHYECKHEe (00pabaTblBA€MOCTb pE3aHHMEM, CBapHUBa€MOCTb, KOBKOCTb H [Op.) H
9KCIUTyaTallMOHHbIE CBOMCTBA METAJIJIOB U CIIJIABOB.

XKenezoymepoaucThle CIUIaBbl, YyTYHbI U CTalU. [luarpaMMa COCTOSHUS «XKeJIe30-yIIIEpoI».
VYrnepoaucTeie W JIETUPOBAaHHBIC CTAIN: KJIACCH(PHUKALMA, MAapKUPOBKAa M OOIACTH HPUMEHEHHS.
KoHCTpyKIIMOHHBIE 1 MHCTPYMEHTAJIbHBIE JIETHPOBaHHBIE CTaIU. TpeOoBaHUS K MHCTPYMEHTAIbHBIM
MarepuanaMm. TepMuueckas 1 XUMHKO-TepMUYecKas o0paboTKa cTanu, KpaTkasi XapaKTepUCTHKA.

6. CBoiicTBa METAJIJIOB U CILIABOB. HBGTHBIG METaAJIJZIBI U UX CIIJIaBbI

[lonarue uBetTHpIXx MeTamoB. CBoiCcTBa, MapKUpOBKa. Menb U MEAHbIE CIUIABBL: JIJATYHH U OpPOH3BL.
AmoMuHHMR M criaBbl Ha ero ocHoBe. CiulaBbl Ha OCHOBE MarHMs, THTaHAa, HUOOWS, HHUKE.
MapkupoBka, CBOMCTBa M 00JacTH MPHUMEHEHHsI LIBETHBIX METaUIOB M MX cruiaBoB. CriaBbl ¢
naMAThI0 GOpMBl. Marepuansl, U3roTaBINBacMble MIOPOIIKOBON METAJTypriei, UX MpUMEHEHHE.

7. Kopposust metanioB



CyImHOCT, KOPpPO3UMOHHBIX TIPOIECCOB. THMBI KOPPO3MOHHBIX pa3pylIieHui. buoxopposusi.
Kopposuonnas croiikocts MeTamioB. CKOpOCTb KOPPO3UHU U (PaKTOPHI, BIUAIOLINE HA HEE.

CyIIHOCTh OCHOBHBIX CIIOCOOOB 3alIUThl METAIOB OT KOPPO3MH: HAHECEHHE METAJUIMYECKUX H
HEMETAJUIMYECKUX IOKPHITHHA, NPUMEHEHHE HWHTHOUTOPOB KOPPO3UHM M IIEKTPOXUMUYECKOM
00paboTKH.

8. Hemerannnueckue Marepuasl: CTEKIa U KepaMUKH

KepaMI/I‘-IeCKI/Ie Marepualibl: BUABI KEPAMUKH, CTPOCHHUE, CbIPHE, TCEXHOJOruA U3IrOTOBJIICHUS,
CBOICTBA B IMPUMCHCHHUC B TCXHUKEC.

CoctaB u oOmmue cBoicTBa cTekina. CTEKI0: HEOPraHMYEeCKOE M OpPraHUYEeCKOe, CHUTAaJUIBL,
METAJUIMYECKUe CTeKJa, MonMuMopdHble MomudHKanuu yriepoga U HUTpuaa. CTeKIoKepamMHKa.
CunukarHele, OopartHble, ¢ocdarHpie cTekna. BbICOKOYMCTBIE CTEKNa MJsi  CBETOBOIOB.
dotoxpomHble cTekna. [Ipo3paunas cTekiiokepaMuka.

9. l[Nlonumepusie MaTepuasbl. CHHTETHYECKHE TTOTUMEPHI

BbICOKOMONIEKY/ISIpHBIE ~ COCMHEHUS:  NpPUMEpbl  HEOPraHMYeCKUX,  OpPraHM4YeCKuX |
ANIEMEHTOOPTaHWYECKUX TOJMMEPOB, KiacCU(UKANUs, CTPOCHUE, BAaKHEHIINE XapaKTEPUCTHUKU
BBICOKOMOJICKYJISIPHBIX ~ coequHeHUI. OCOOCHHOCTH IONMMEpPOB. MeXaHU3MbI ITOJHMMEPU3ALIUH.
Cononumepsl.

AMop(hHBIE W KpUCTAUIMYECKHE NOJIMMEpHl. Temmeparypa KpUCTAUIM3AlMM W TEMIEpaTypa
11aBiaeHus. TepMoIIacCTUUHbIE U TEPMOPEAKTUBHBIE TIOJTUMEPBI.

HckyccTBeHHbIE NONUMEpHBbIE Martepuasibl. CHHTETHYECKHE NOJMMMEphl. [lmacTMacchl/IiacTuK.
Knaccudukamust u crpoeHue 1uiactMacc. MeXaHMUECKHE CBOMCTBA M OONACTH TNPUMEHEHUS
wiactMacc.  OCHOBHBIE  KOMIIOHEHTBI — IUIACTMACC:  CBSI3YIOIIME  OJIEMEHTBI, HAIOJHHUTEIH,
TIACTH(UKATOPBI, CTaOMIN3aTOPBl, OTBEPAMTENM, KPACUTEIH W JpPYyrHe CIICHHaIbHbIC JT00aBKH.
JIoNroBEeYHOCTh MOJIMMEPHBIX MaTepUaIOB MU MEXaHW3M pa3pyIICHHUs MMOJIUMEpOB. TeopeTHyeckas u
peanbHasi MPOYHOCTh MOJIMMEPOB. YIapHasi MPOYHOCTH MOJMMEPOB. [lommmepsl co crienuaabHBIMU
cBolicTBaMK (OTHEYINOpHBIE, IJIEHKOOOpasywomue, OnocoBmectuMbie u  Ap.). CoOBpeMEHHBIC
TEHJICHIIUU W HOBBIC HAIIPABJICHHS B CO3aHUH MOJIHMEPOB.

10. IIpupoaHbie TOTUMEPHI

buononuMeps! B UX TPUPOIHBIE CHIPhEBBIE NCTOUHUKH: APEBECHHA, LIEJUI0JIO3a, XUTHH U XUTO3aH U
ap. Crpykrypa, (GHU3HKO-XMMHYECKHE CBOWCTBA, HANPABICHHUS INPAKTUYECKOTO HCIOJIB30BAHUS.
XUMHUECKHE TMOAXOAbI K CO3JaHUI0 HOBBIX BBICOKOTEXHOJOTMYHBIX MAaTEpHAIOB HAa OCHOBE
onononuMepoB. buomnactuku. XuMmudeckas nepepaOOTKa NEUIIONO03bI M XWTHHA: THUAPOIN3 U
mpoOJIeMbl YTHIIN3aLUHU €0 OTXOAOB.

Kayuyku. [Iponecc BynkaHusanuu. Pe3nHbl: UCXOQHOE ChIPbE, TEXHOJOTUS IIOIY4YEHUs, CBOUCTBA U
00JIacTh MPUMEHEHUS PE3UH, MaTepHalibl HA OCHOBE PE3UHBI. I3MEeHeHHe CBOMCTB pPe3UH B MPOLECcCce
JKCILTyaTalluH.

11. KoMno3uIuoHHbIe MaTepHUaIbl

OOmas xapakrepucTuka U kinaccudukanus. CTpoeHne U CBOHCTBAa KOMIIO3HUIIMOHHBIX MaTE€pHajoB.
[Tonyuyenue u obnacTi mpuMeHeHusl. MaTpuyHasi OCHOBA U HAIOJIHUTENH. J{ucnepcHo-ypouHeHHbIE
KOMIIO3ULIMOHHBIE MaTepuaibl, BOJIOKHUCTBIE METAJUINYECKUE KOMIIO3ULUOHHBIE MaTepHUallbl,
IBTEKTUYECKHE KOMIIO3UIIMOHHBIE MATEPHAIIbl, BOJIOKHHUCTBIE KOMIIO3HLIMOHHBIE MaTepuaibl C
HEMETAJUIMYECKON MaTpULIeH, TOBBILIEHHUE KapOIIPOYHOCTH MaTe€pUaIoB.

12. ®yHKIKMOHATIBHBIE MaTepUaibl CO CIIeUaJIbHBIMA CBONCTBAMHU

Marepuanbl C BBICOKOW TBEPAOCTHIO MOBEPXHOCTH. MarepHualbl, yCTOWYMBBIE K a0pa3sMBHOMY H
YCTaJIOCTHOMY M3HAIIMBaHUIO. [IpHHIMITEI MTOAOOPa M3HOCOCTOMKMX MaTepHajoB Ui MEXaHU3MOB.
CaepxTBepAble MaTepuabl, INIEHKA U KPUCTAJUIBI (CUHTETUUECKUE aMa3bl, KPUCTAJIbl HA OCHOBE
B4N, C3N4 u ap.), METOIBI TTOTYYCHHS.



AHTH(QPUKIMOHHBIE MaTepHalbl: METAUIMYECKHE U HEMETaUIM4ecKue, KOMOWHHPOBAaHHEIE,
MHUHEpaJIbI.

Marepwuanbl, yCTOMYMBBIE K BO3JEHCTBUIO TEMIEpaTypbl U padoueii cpeasl. Koppo3umoHHOCTOMKHE
MaTepuanbl, KOPPO3HMOHHOCTOMKHME TOKpbITHA. JKapocroiikne Mmarepuansl. JKaponpouHsle
Marepuaibl. XjaagoCTOMKUE MaTepuasl. PalnalimOHHO-CTOMKHE MaTEpUabL.

Tonkue TtuleHKH W TOKpbITHs. CBoicTBa TOHKMX IUIEHOK. Kiaccudukamus TOKPHITHH H WX
Ha3HAYECHHE.

CoBpeMeHHbIE  27eKTpoTexHuueckne  marepuanbl. Kuakume  kpuctamwisl.  LCD-aucnuef,
UCTIONIb30BaHME JKUAKOKPUCTAIUTNUECKUX MATPUIL IS TTOJYYEeHUs] HAHOMaTepHajIoB U OHOCEHCOPOB.
JIMdnexkTpuueckue W MOJIyIPOBOIHUKOBBIE Marepuanbl. lIpoBomHuku. IlpuMmeHeHue TBepabIX
JNEKTPOIUTOB (MCTOYHMKHM TOKA HA OCHOBE COCOMHEHHMH JIMTHS, MaTepHaibl MHUKpoOarapei
KapIMOCTUMYJISITOPOB, TOIIMBHBIE SJIEMEHTBI, XUMUUECKHE AaTYNKH).

MarauTHo-JIETKHE U MarHUTHO-TBEPABIE MaTepHabl.

Tapa u ynakoBka. YIaKkOBOYHBIE MaTepHaibl U HaIlPaBJICHUS Pa3BUTHUS MATEPHATIOBENCHUS B 3TOHN
obnactu. [Tpobaembl oOecrieueHns: COXPAaHHOCTH U 0€30MaCHOCTH IPy30B (B T.4. IPOJYKTOB IMUTAHUS,
OMOJIOTMYECKN aKTHUBHBIX BEILECTB, OMACHBIX W TOKCUYHBIX COEAMHEHHI) B Mpollecce XpaHEHUs U
TPaHCIOPTHPOBKHU. [Ipo6aeMbl ONTHMH3AINH BEIOOPA YIIAKOBKH.

Bbuomarepuansl. TpeboBanus k Ouomarepuanam. buokepammuka, kiaccuukanusi OHMOKEpaMHUKH IO
OTHOILUCHMIO K JKUBOM TkaHU. [IpuMeHeHue pasiauuyHbBIX BUIOB KepaMHUKU B MenuuuHe. [pyrue
OrocoBMecTUMBIC MaTepuaibl. bruoceHcops.

13. Hanomarepunasisl

OCHOBHbBIC TOHSTHS, HAHOYACTHIBI, HAHOCTPYKTYphl M HaHoMarepuansl. Kiaccudukanms
HaHOMaTepuajioB. PasmepHbie d(PEKThl, peaKIMOHHAs CIIOCOOHOCTh. YIIICPOIHbIE HaHOMATepHAIIbI
(maHoTpyOku, Qymiepenbl, Tpaden). OcCHOBb  pa3pabOTKM W HCIOJNB30BaHHUS  HOBBIX
TEXHOJIOTUYECKUX IMPOIECCOB U 00OPYIOBaHMS B IPOMU3BOJICTBE U MOIU(PHKALUK HAHOMATEPHAJIOB.
[Tpumepbl BO3MOXKHOTO NPHUMEHEHHS HAaHOMATepHaJIOB M HaHOTeXHoJOruil. HaHokaramusartopsl,
HAHOKOMITO3HTHIL. [Ipo0ieMbl MpUMEHEHHsI HAHOCTPYKTYPHPOBAaHHBIX cucteM. HaHO0e30macHOCTb.

14. ToruuBa - 3KCILUTyaTallMOHHBIE MaTepUabl

Hedpts u HedTenepepadborka. CoctaB HedTH. BeH3MH M TU3ENBbHOE TOIUIMBO. XapaKTePUCTHKA U
KIaccu(pUKaIs aBTOMOOHUIIBHBIX TOTLJIHB.

AJIbTepHaTHBHBIC HCTOYHUKH TOIUIMBA. CHHTETHYECKOE KHIIKOEC TOIUIMBO M OMOTOILIMBO, METObI U
BBICOKOTEXHOJIOTMUECKUE TIOAXO/IbI K MOJYyYSHUIO OHOTOIIMBA.

15. Hepepa60TI<a U yTWiIn3alnus TPOMBINIJICHHBIX W OBITOBEIX OTXOI[OB.HOFHCTH‘ICCKI/IC ACIICKThI
pa6OTI>I C OIIaCHbIMHU U TOKCUYHBIMH OTXOJaMH

Coneprxanue mpooaemMbl 1 000CHOBaHHE HEOOXOAUMOCTH €€ CUCTEMHOT0 penierns. OCHOBHBIC LIEIH,
3a7a4n B chpepe oOpalieHus ¢ OTXOIaMH.

Knaccugukanus O0TX0m0B, TBEpIble INPOMBIIUICHHBIE M OBITOBbIE OTXOABL. CTpOYHBIC BOJIBI.
CrapeHne OpraHMYeCKUX M HEOPTaHMUECKUX OTXOIOB. 3arps3HEHHE OKPYKAIOIIEH CpeIbl OTXONaMH
NpOU3BOACTBA U NOTpeOneHust. OnacHbie 0TX0AbL. MeIUIMHCKUE U OHOOTXOIbI.

MeToabl YyTHIIM3AIMKA OTXOJOB: TBEPIBIX MPOMBIIUICHHBIX OTXOIOB METaJuIonepepadaThIBAIONINX,
METAJLUTyPrU4eCKUX, CTEKOJIIBHBIX W KEPaMHYECKUX IPOU3BOJACTB, OTXOAOB IPOMU3BOACTBA
MOJIMMEPHBIX MaTepHajoB M OTXOAOB HedrenepepadaThIBAIONIMX TPEIIPUSTHH U CHHTETUYECKOU
XUMHYECKON TPOMBINUICHHOCTH. [IpUHIMIIBI yrIpaBieHHss MOTOKAMH MYHHUIMIIAIBHBIX OTXOIOB U
BTOPCHIPbS, YTHJIHM3alUs YIIAKOBOYHBIX MaTepHaioB. BapumaHThl yTWIM3allMM OTXOIOB M UX
MHTETPaIMs: COKPAIIEHHE OTXO/I0B; BTOPUYHAs NepepaboTKa; KOMIIOCTUPOBAaHHE; MyCOPOCIKHTAHUE;
3aXOPOHEHHE.

YTunu3zanus ¥ BO3MOXKHBIE BapHAHTHI NMEepepabOTKH paJMOaKTHBHBIX NPENapaTtoB M JIPYTHUX BUIOB
ONACHBIX OTXOJIOB, B TOM YHCJIe OMOOTXO/IOB.

[TepepaboTka OTXOOB M YIIAKOBOYHBIX MaTepHAIOB (pe- HayH- U ancalkiauHr ). OCHOBHBIC TIOHSTHUS B
00J1aCTH MaJOOTXOIHBIX, O€30TXOMHBIX U YUCTBHIX TEXHOJIOTHH. DKOHOMHMS TIPHPOIHBIX PECYpCOB 32
CYET MaKCUMAaJIbHOTO BOBJICYCHUS OTXOJI0OB B XO3IHCTBEHHBIH 000POT.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

JlexnroHHBIE 3aHATHA: CIIENUAIN3UPOBAHHASA ayIUTOPUS, OCHAILEHHAs MPE3EHTAllIOHHON 1
MYJIBTUMETUHHON TEXHUKOM, TNIaKaTaMK; KOMIUICKT 3JICKTPOHHBIX NIPE3CHTAaIN/CIIaiiIoB.

J1s mpoBeieHNsT CEMUHAPCKUX 3aHATHM, UCIOIB3YIOTCS CIIENUAIN3UPOBAHHBIE ayIUTOPHH,
OCHALIEHHBIE IIPE3CHTALMOHHON U MYJIETUMEIUMHON TEXHUKOW U BO3MOXXHOCTBIO BbIX0/1a B IHTEpHET.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

Jlureparypa Ui CAaMOCTOSTEIIEHOTO H3yYSHHS:

1. bounapenko I'.I"., Kabanosa T.A., Peibanko B.B. Marepuanoseaenue. 2-u3n. — M.: KOpaiir, 2018. -
327 c.

2. Cupotkut O.C. OcHOBBI cOBpeMeHHOTO MarepuanoBeicHus. — M.: Madpa-M, 2020. — 364 c.

3. Pomanenko [I. H., Ckpunkuna lO. B., Pozuna T. H., 'aganos B. H., Cadonos C.B.
Marepuanosesenue. - Apramak-Menua, Uadpa-M, 2016. — 272 c.

JomnonHurensHas aureparypa

1. OcunoBel MarepuanoBeneHus [Tekct] / I. I. bonnapenko, T. A. Kabanosa, B. B. Peibanko ; moj pen.
I'. I. Bonpapenko - M.BMMHOM. J1a6. 3nanwmii,2015

Jluteparypa 1151 CaMOCTOSITENTLHOTO U3YYCHUS:

1. bounapenko I'.I"., Kabanosa T.A., Peibanko B.B. OcHoBbl MaTepuanoBenenus. — buaom, 2020. —
760 c.

2. Beromkun A.T. TTepepaboTka MpOMBINIIEHHBIX U OBITOBBIX OTX0A0B (TEeXHOIOTHS U TEXHHUKA
3amuThl TuTochepsl). YuedHoe nocodue-npaktukyM. — M.: M3xarensctBo ACB, 2015. — 400 c.

3. Enmzapos, 0. JI. MarepuanoBeaeHnue s 5koHOMHCTOB: yaeOHuK. PoctoB v//]: ®enukc, 2002. —
576 c.

4. Ornesnena C.A., CmetkuH A.A., Myparos K., Aons3 T.P., Mopozos E.A. MarepuanoseqieHue u
TEXHOJIOTUM COBPEMEHHBIX MEPCIIEKTUBHBIX MaTepuasioB. Y4yeOHoe nocobue. — [lepmb: u3n-so [epm.
Hall. KCCe. mojauTexH. YH-Ta, 2012. — 160 c.

5. I'puann A.C., HoBuxoB B.H. [IpombliieHHble 1 OBITOBBIE OTXObI. XpaHEHHE, YTHIIN3ALIN,
nepepabotka. — M.: @aup-npecc, 2002. — 336 c.

6. Jlyuenko JI.LM., CoboneBa E.B. CoBpemeHHbIe yIIaKOBOYHbIE MaTepHaibl [ {715 mUIIeBbIX
MpoayKToB]: MoHOTrpadus. - M-Bo oOpazoBanus u Hayku Poc. @enepanuu, ®I'EOY BITO "Poc. roc.
TOProBo-3KOH. YH-T", Hayu.-uccien. nu o6pa3oBar. MH-T MHHOBAII. TEXHOJIOTHIA AJINTEIN. XPaHECHUS
toBapoB. — M.: HUOU UTAXT PI'TOY, 2013. - 98 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. ba3a manubIX cBoiicTB MatepuanoB Material Property Data, MatWeb (cnienudukanyu TepMoriacToB
Y TEPMOPEAKTUBHBIX OJIMMEPOB, METAIIJIOB, CYIIEPCIUIABOB, CITABOB TUTAHA M IIHKA; KEPAMUK,
MOJTYTIPOBOTHUKOB, BOJIOKOH ¥ JIPYTUX WHKEHEPHBIX Marepuaios): http://www.matweb.com/

2. baza HayuHO-TexHHUYECKoU uTepatypsl: http://techlibrary.ru/

3. BaHk JaHHBIX IO TEXHOJOTUSAM HCIOIb30BaHUSA U 00€3BPEKUBAHUS OTXOAOB, JOKJIA O COCTOSIHUI
oKpy>Katomieli cpeasl B PO u ap. (MexsenoMmcTBeHHass HHGOPMaLMOHHAs CeTh): http://www.ecocom.ru
4. Karanor pecypcoB 1o skonorudeckomy oopazosanuo (MCAP). [Tocobus mo 3KoIorndeckomy
00pa30BaHMIO, CIIUCKU OPTaHU3aIHid, IEPUOJMYECKIE U3/IaHHsI, BUIECOPECYPChl, HICTOYHHKH PECYpPCOB
o skoobpaszoBanuto B MaTepHete: http://www.ecoline.ru/books/ed catalog

5. Boboswuy, b. b. Ynpasnenue orxomamu: YuebHoe mocodue [ DIeKTPOHHBIH pecypc]:
http://znanium.com/bookread2.php?book=492711

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



B o06pazoBarenbHOM MpoLecce HCHONIB3YIOTCS IUCTAaHIIMOHHBIC 3aHATHS 1 BEOHMHAPBI C
UCIIOJIb30BaHNEM KOMMYHHKAIIHOHHOTO TIPOTPAaMMHOTO obecriedeHns: Zoom, CepBrca
Bueotenedonnoit cesazu Google Meet, BeO-ceprca Google Knacc, cepepa BeG-koH(pepeHIHI
BigBlueButton. [IpuBiekaroTcst MaTepuabl, pa3MEIIeHHbIC Ha OTKPBITBIX 00pa30BaTeIbHBIX
miatdopmax Coursera, Udemy, edX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

VYenemnoe ocBoeHne Kypca «CoBpeMEHHbIE MaTepuasibl B JIOTUCTHYECKUX TEXHOJOTHSIX» Tpedyer
OOJNIBIION caMOCTOSTENFHOH paboThl CTyleHTa. B mporpamme Kypca MpHBEICHO MHHUMAIIBHO
HeoO0XoarMoe BpeMsi It paboThl CTyIEHTa HaJl TEMO.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIEKTaM JICKIMH, CEeMUHApOB, y4eOHOW W HayYHOU
JUTEpPaType);

— pelieHue 3a/1ad, MpeAaracMbIX CTYJICHTaM Ha JIEKIUAX U MPAKTHYCCKHUX 3aHITHSX;

— MOJATOTOBKY K KOHTPOJILHBIM, CAMOCTOSITEIIbHBIM paboTaM U TECTaM.

PyKOBOZICTBO M KOHTPOJIb CAMOCTOSITETIBHOM pabOThI CTyAEHTa OCYIIECTBISIETCS B pe3ylbTaTe aHaJIH3a
UTOTOB KOHTPOJIBHBIX, CAMOCTOATEIBHBIX Pa0OT U TECTOB, a TAK)KE HHAUBHULYyaJIbHBIX KOHCYIBTAIHH.
ITokazareneM BiIQAEHUS MaTepUaIoOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJiblie
3ajad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: T.M. Bacunbesa, I-p TeXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

YK-3 CnocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 CroocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
KOMMYHHKALUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMaIIbHYIO U JP.)

VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a1a4u

OIIK-1 CniocobeH aHaM3UPOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91
YIpaBJIeHUs, BBIIENSET 0a30BbIE COCTABIISIIOIINE 3a/1a91

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJCHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-2 Criocoben ¢popMynupoBarh 3a1a4u
YIpaBJIEHHs] B TEXHUYECKUX CUCTEMaX Ha
OCHOBE 3HAHUH 110 MPOPHIBLHBIM pa3esam
MaTeMaTHYeCKUX U €CTECTBCHHOHAYYHBIX
TUCIUTLTHH

OIIK-2.1 Buageer ¢QyHIaMeHTaIbHBIMH  HOHATHSIMH,
3aKOHAMM U TEOpUsAMH  NPO(QWIBHBIX  pa3/esioB
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCLIMITIINH

IMK-1 CriocobGeH MpoBOUTH UCCIIE0BAHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

IIOHATHUAMMU,

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJ1aud U
MOZEIMPOBaHNS OOBEKTOB U CHCTEM

[MK-2 CriocobeH MpoBOUTh aHAIH3 CUCTEM
YIOPaBJICHUS U UX KOMIIOHEHT

[MK-2.1 3Haer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX ~ TEOPETHUYECKHX MOAXOAOB U yMEET
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX

MCTOOOB BBIYMCIICHUMN

[IK-2.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AaHAJOTHYHBIX
MIPOEKTOB, OTIpeIeIsst ux MOJIO’KUTEIbHBIE "
OTpHLIATENIbHBIC KaueCTBa

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pe3ysabTare HU3YUCHHUS OUCHUILUIMHBI ((COBpeMeHHI)Ie Marepualibl B JIOTUCTUYCCKUX TCEXHOJIOTUAX»

00yJarouiCs JTOIDKEH:

3HAThb:




* BUJIbI, HA3HAYCHUE MAaTEPHAJIOB U CIOCOOBI UX MOJYYCHHUS; OCHOBHBIC MaTEPUAIIbl, IPUMEHSIEMBIC B
MPOM3BOJICTBE M TEXHOJOIMH; KIAcCU(HKALUIO MaTepUalioOB IO COCTaBy, CBOMCTBaM, HAa3HAYCHHUIO;
(axTopBI, ONPENEIISAIONINE CBOMCTBA COBPEMEHHBIX MAaTepHAJIOB;

. KJIacCU(UKAIMNIO, CBOMCTBA, MAapKHUPOBKY M 0OJAaCTh NPUMEHEHHS KOHCTPYKIHMOHHBIX U
(YHKIMOHANBHBIX MaTepHajioB, OPUHUUIBI HMX BBHIOOpPAa M NPUMEHEHUS B JIOTUCTHYECKUX
TEXHOJIOTUSIX;

* OCHOBHBIE POCCHICKHE U MEXAYHApOJHbIE CTAHAAPTHI B 00JIACTH MaTepHaOBEICHHUS;
*  (U3MUECKYIO CYIIHOCTh SBJCHUH, MPOUCXONAIIMX B MaTepHaiax B YCIOBHSX OCYIIECTBICHHS
JIOTUCTUYECKOH eI TeIbHOCTH, UX B3aUMOCBA3b C XapaKTEPUCTUKAMHU M CBOMCTBAMHU MaTepHAJIOB,;
* TIOJXOJBI K CO3/JAHUIO MaT€PHaJIOB C YITy4IIEHHBIMH WU CIICIIMAIbHBIMU CBOMCTBaMHU, TpeOOBAaHUS K
BbIOOpY crnioco0a u pexxuMa 0O0pabOTKH MarepuasoB, , KpUTEPUU OLICHKH MaTepuaoB Kak OOBEKTOB
JIOTUCTHYECKOH JEATEIIbHOCTH;
* JIOCTIDKEHHSI U TIEPCIEKTHBBI PA3BUTHUS B 00JACTH MaTepUaIOBEACHUS;
*  COBPEMEHHBIE MOAXOAbI K MepepadoTKe M yTWIM3AIMHM IPOMBIIIJICHHBIX U OBITOBBIX OTXOJOB,
MaTepHaloBeJUeCKHE ACIIEKThl PEBEPCUBHON JTOTUCTUKH.

yMeThb:
* ONpenesATh COCTaB (CTPYKTYpY) Marepuana i BO3MOKHOCTh €r0 IPUMEHEHUS;
* 00OCHOBaHHO BBHIOMpATh MaTepUaN/BHJ €r0 MOIU(UKALIMH, 00eCIIEUNBAIOLINI TpeOyeMblil ypOBEHb
KaueCTBa MPH BHINOJHEHUN KOHKPETHBIX JIOTUCTUYECKUX OTIEPALIHii;
* CHCTEMHO BBIOMpATh MOIXOIBI K IepepadOTKEe U yTUIM3ALHUK IPOMBILIIICHHBIX U OBITOBBIX OTXOZOB,
YUUTHIBaTh TPEeOOBaHMS SKOJIOTHYECKOH M OMOOE30IacHOCTH, MPOU3BOIUTH OLEHKY COITyTCTBYIOIIMX

PHCKOB.

BJIaJeTh:
. HaBbIKAMM NPUMEHEHHMS 3HAHMH O CBOMCTBaX Hauboiee paclpoOCTPAHEHHBIX MAaTepHUalIoB
(pusmuecknx, TEXHUYECKUX, TEXHOJIOTUYECKUX) NPU PEHICHUH KOHKPETHBIX 3a/a4 JIOTMCTHYECKOM
JeSITeIbHOCTH.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texyuuii KOHTpPOJIb OCYyLIeCTBISETCS B (opMe 2 KOHTPOJBHBIX PabOT, Yy4acTHs B KOJUIOKBHYMAX,
3aiuThl pedepara.

PyKoBOACTBO M KOHTpPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3yibTare
CaMOCTOSTEJIBHBIX PA0OT, @ TAK)KE MHIMBHUIyaTbHBIX KOHCYIIBTAIIH.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. Amnamu3 auarpaMMbl COCTOSIHUSI CHCTEMBI M3 JBYX METaJUIOB, HE OOpa3yIOUIMX XHMHUYECKHX
COEIMHEHUH U TBEPJBIX PACTBOPOB.

2. Jlns wsrorosneHus neranel BbiOpan cmiaB J[1. Pacmmdpyiite coctaB, yKaXuTe XapaKTepUCTUKU
MEXaHUYECKHUX CBOMCTB CILIaBA.

3. OgHMM K3 MEXaHU3MOB BBICOKOTEMIIEPATYPHON aTMOC(hEpHON KOPPO3UU YyT'yHa M CTAJH SIBISCTCA
OKHCIICHHE YIJIepoJia, BXOJSIIEro B COCTaB MX Ba)KHOro kommoHeHta — kapounga Fe3C. Omnpenenute
sHadeHust AG°298 mns peaknun Fe3C c¢ xommonentamu armocdepbl — 02, H20, CO2 u onenure
TEPMOIMHAMHYECKYIO BEPOSTHOCTH KXKJIOTO U3 3TUX MIPEBPAIICHUH.

4. TlonucTUpON XOpPOLIO PAcTBOPSIETCS B HEMOJSAPHBIX OPraHWYECKHX PACTBOPUTENAX: OeHsoue,
TOJNIyoJie, KCHIIOJIE, TETpaxyjopuie yriepoaa. Berumcnure maccoByo nomiio (®, %) momuctuporna B
pacTBoOpe, TIOJIyYeHHOM PacTBOPEHHEM 25 T MOIUCTHpoIa B OeH3oine Maccoit 85t (o = 22,73%).

5. IlpuBeaurte mpuMepbl CUHTE3a MOJMMEPOB C OIHUM U TEM K€ MOBTOPSIOUIMMCS 3BEHOM METOIO0M
MOJTMMEPHU3ALIH.

6. OxapakrepusyiTe THUIIBI XMMHUYECKHX CBsI3€i B (yiiepeHax.

Bormpocs! aig noarorosku k Komtoksuymy 1

1. Ompenenenue marepuanoBencHus Kak Hayku. [lpeamersl u3yuenus: marepuanoBenenus. [lonarus
Marepuall, Cblpbe, IPOAYKLUs, CTPYKTYypa, COCTaB, CBOMCTBA, TEXHOJIOIHSL.

2. BpI6op 1 panmoHaIbHOE MCIIOIb30BaHUE MaTepHaa.
3. CoBpemeHHbIE TPOOIEMbI MaTepranoBeeHNs, QYHKIMOHAIBHBIC MAaTEPUAIIbI.

4. Krnaccudpukanuu marepuaioB (10 3Tamy mnepepabOTKH, MO WX HA3HAYCHMIO, 1O CBOWCTBAM, IO
YCIJIOBUSIM NIPUMEHEHUs], 110 CTPYKTYPHBIM IIpU3HAKaM, II0 arperaTHOMYy COCTOSIHHMIO, IO KOJIMYECTBY
(a3, 10 MUKPOCTPYKTYpE, 10 aTOMHO-MOJICKYJIIPHON CTPYKTYypE).



5. KagectBo marepmanoB u ero omenka. [lokasarenn kadecTBa MPOAYKIHMH. MeTOIbl KOHTPOIS
KadecTna.

6. HopmaruBHo-nipaBoBast 0a3a ympaBleHHS Kaue€CTBOM, MEKIYHApOOHBIE M POCCHUHCKUE
peniaMeHTHPYIOLIME JOKYMEHThI U CTaHIapThl.

7. CoBpeMeHHbIE METOABI U3YUEHUS CTPYKTYPhl MaT€pPHAJIOB.

8.  Mexanuueckue cBolicTBa MarepualnioB. (IIpo4HOCTH, TBEpPAOCTh, BA3KOCTh, ILIACTHYHOCTS,
XPYTKOCTb).

9. Odusnueckue CBONCTBA MarepuasoB (IJIOTHOCTh, TEMIEpaTypa IUIaBICHUS, 3JIEKTPONPOBOAHOCTD,
TEIUIONPOBOAHOCT, MATHUTHBIE CBOICTBA, KOA(GPHUIMEHT TEMIEPATypPHOTO PACIIUPEHHS U JIP.).

10. XuMmudeckre W SKCIUTyaTalMOHHBbIE (CiyKeOHbIE) CBOMCTBa MarepuajoB (>KapOCTOWKOCTD,
XKapOIPOYHOCTb, H3HOCOCTOMKOCTh, paJUallMOHHAs CTOMKOCTb, KOPPO3UMOHHAs MU XHUMH4YEcKas
CTOUKOCTB H Jp.)

11. Omnpenenenne MOHATHNH «METaU» W «KOHCTPYKIIMOHHBIN MaTepuai». XapaKTepHble CBOWCTBa
MetaiioB. Kiaccupukanuss MeTaquioB M KOHCTPYKLMOHHBIX MarepuajioB. PacmpocTpaHeHHOCTb
MeTaJlI0B B npupoae. CtannapTu3anus MaTepuaios.

12. ArperatHele cocTosHus BemecTa. [IpuBenuTe mpuMepbl KPUCTAUIMYECKUX M aMOP(HBIX TeI.
OcHOBHBIE A€(PEKTHI KPUCTAIINYECKOTO CTPOCHUSA. AHM30TPONHSI CBOMCTB KPUCTAILIOB.

13. BHyTpH- 1 MEXMOJIEKYJIIPHBIE XUMHUUECKHUE CBSI3U.

14. HazoBuTe u oOXapakTepu3yWTe OCHOBHbIC (PU3MUYECKHE, MEXaHHYECKHE W TEXHOJIOTUYECCKHUE
CBOMcTBa cI1aBoB. [IoHsATHE TBEPAOCTU U MUKPOTBEPIOCTH CILIABOB.

15. KoHCTpyKIMOHHAsI IPOYHOCTh MaTepHaioB M IIOKa3aTelu, ee Xapakrepusyromue. HanexHocts u
JIOJITOBEYHOCTH MaTepPUAIIOB.

16. TlonsiTue craBa. MexaHu4ueckasi CMECbh, TBEPABIE PACTBOPHI M XUMUYECKUE COSAUHEHHUS.

17. lnarpamMmMa COCTOSIHUSI OAHOKOMIIOHEHTHBIX CHCTEM.

18. duarpaMMbl COCTOSIHUSI IBOMHBIX CIJIABOB M MX KpaTKas XapakrepucTuka. [IoHsTHE 3BTEKTHKH.
JIuHuu conuyc U JIMKBUIYC Ha JUarpaMMax COCTOSIHMA.

19. Tepmuueckas 00paboTKa METAJUIOB U cIU1aBoB. du3nyeckas CyIHOCTh U Ha3HAYCHHUE TEPMHUUYECKON
o0pabotku cramu. OmnpeneneHus OTKUTA, HOPMaJIM3alMM U 3aKadku. OCHOBHBIE CTPYKTypHBIC
MpEBpAaIICHUS IPU HArPEBAHUH U OXJIAXKICHUH CTaJIH.

20. CymHOCTh TEPMOMEXaHUYECKON 00pabOTKH, BUIBI M UX KPaTKasi XapaKTEPHUCTHKA.

21. Bugel XxuMHKO-TepMHYECKOH 0OpaOOTKHM CTaly M UX Kparkas XapaKTepUCTHKa: LeMEHTaIMs,
a30THPOBaHME, IMAHUPOBAHKE, ATUTUPOBAHKE, CUIIMIIUPOBAHUE, XPOMUPOBaHNE, OOpUPOBaHHE.

22. VYmiepoaucThle KOHCTPYKUMOHHBIE cTaju. Kiaccupuxaums yriepoaucThIX KOHCTPYKIHMOHHBIX
craned. BimmsHue coxmepxkaHus yriepoga W HaJIA4YWSA [OCTOSHHBIX IPUMECE Ha CBOMCTBA
YIJIEPOAUCTHIX cTajei. MapKupoBKa yIiepOJUCThIX KOHCTPYKIIMOHHBIX CTaJICH.

23. JlerupoBaHHbIE CTalu. BiusHue nerupyromux 3IeMeHTOB Ha cBoiicTBa ctaied. Knaccudukanus u
MapKUpPOBKa JETHPOBAaHHbIX cTaiel. CTanu U CIUIaBbl C 0COOBIMH CBOHCTBAMH.

24. OcHOBHBIE CBOWCTBA TBEPABIX CIUIABOB, MX COCTaB M 00JAaCTH NMPUMEHEHUs. MuHepalokepaMuKa 1
aJIMa3HbIe MaTE€PHAIIBL.

25. O6mas xapakrepucThka 4yryHoB. Kmaccudukanwmst ayryHoB. CTpyKTypa M CBOWCTBA YyT'YHOB.
MapkupoBKa ceporo, KOBKOT0, BBICOKOIIPOYHOTO 4yryHOB. OCHOBHBIE BUbI JIETUPOBAHHBIX YyTYHOB U
UX Ha3HauEHUeE.

26. Jlerkue uBeTHbIC METAJUIbl U UX CIUIaBbl. OCHOBHBIC (PH3MKO-MEXaHUYECKHE CBOWCTBA AJTIOMHUHUS.
OcHoBHBIE 001aCTH MPUMEHEHUS! AIFOMUHUS U €T0 CIUIaBOB. J[IOpaTlOMHUHBI: CBOWCTBA U IPUMEHEHHE.
AHTUOPUKIMOHHBIE MaTepHAIIb, UX CTPOCHHUE, CBOUCTBA U O0JIACTH IPUMEHEHHUS.

277. Maruuii, TuTaH, uX cBOMCTBa. Mcnonp30BaHNE TUTAHOBBIX U MATHUEBBIX CILUIABOB B COBPEMEHHOM
MAaIlIXMHOCTPOEHUHU.

28. Menp u ciuiaBel Ha ee ocHOBe. OCHOBHBIE CBOMCTBa Meau. BnusHue nerupyromux a00aBoK Ha
CBOMCTBA CIUIAaBOB Meau. AHTHU(QPHUKIMOHHbIE MaTepHajbl, UX CTPOEHHE, CBOWCTBa M oOiacTu
MPUMEHEHHSL.

29. OcHOBHBIE CBOMCTBA HUKEJIS U €TO CIIAaBOB, 00JIACTh UX PUMEHEHUSI.

30. OcHOBHBIE XapaKTEPUCTUKU TYTOIUIABKUX METaJUIOB M CIUIaBOB Ha MX OcHOBe. HazoBuTe nx
oOnacTu mpuMeHeHus (Boab(dpaMa, MOJIMO/IeHa, HUOOWSI, TAHTAala).

31. HoBble KOHCTPYKIIMOHHBbIE Marepuaibl. JIByXCiOiHBIE W MHOTOCIHOWHbIE OuMeTramnbl. llenp ux
MPUMEHEHHSL.

32. Komnosuumonusle Marepuaisl. Kimaccupukanus KOMHOO3HLIHMOHHBIX MarepuanoB. CTpoeHue u
CBOMCTBA KOMIIO3UI[MOHHBIX MaTepUaJIOB.

33. Marepwuaibl, U3rOTaBIMBaEMbIE MTOPOIIKOBON METAJIITyprHUei.



34. CrutaBel ¢ namMsThIO ()OPMBI, IEPCTIEKTHBBI IPUMEHEHUS B TEXHUKE M MEIUIIMHE.

35. Kopposust metamnoB. Bumasl Koppo3un METauIOB U HMX XapakTepucThka. [IpuymHBI KOppo3uu
MeTaisioB. buokopposus. OxapakrepusyiiTe BUAbl KOPPOSHOHHBIX pa3pyIIeHU METaJIOB.

36. MeTozpl 3alIMTHl METAJUIOB M CIUTABOB OT KOPPO3WH, X CpaBHEeHUE. HemeTamyeckue 3amuTHbIe
noKpbITH. KOppo3noHHOCTOIKHE MaTepuaIbl.

[Mpumep 6mnera Komnokeuyma 1
Bapuanr 1

1. HopmaruBHo-nipaBoBast 0a3a yIpaBieHUs KaueCTBOM, MEXIyHapOOHbIE U POCCHICKHE
perIaMeHTHPYIOIIUE JOKYMEHTHI U CTaHIApPTHI.

2. Tlousarue AuarpaMmmbl COCTOSIHUA, JIMKBUAYC, COJIUAYC, YTO IIOKa3bIBAKOT MIKAJIbl AWAarpaMMbl.
HI/IanaMMa COCTOsAHUA CIINIaBOB C HGOFpaHH‘-IGHHOfI PAaCTBOPUMOCTBIO KOMIIOHCHTOB B TBCPAOM
COCTOSAHHHU.

3. KopposuoHHOCTOlKast AeTanb u3roropineHa u3 cranmm 95X18. Pacumdpyiite coctaB, yKaxkuTe K
KaKOMYy KJIACCY OTHOCHTCS CTallb.

Bompocs! ans noarorosku k Kommoksuymy 2
1. OcobenHoctr monuMepoB. MexaHu3Mbl oauMepu3anuu. CononuMepsl.

2. HpI/IpO)_IHLIe U CUHTCTUYCCKHUC MMOJIUMCPHI. HpHMepHBIﬁ COCTaB IITaCTMAacC C IMOACHCHHUEM CBOﬁCTB,
KOTOPBIC 3aBHUCAT OT COACPIKAHUA KOMIIOHCHTOB IJIaCTMACC.

3. buononumepsl, HEIUTION030COICPKALINE MATEPHATIBI.
4. CoBpeMeHHbIE TEH/ICHIIMH U HOBBIC HAIPaBJICHUS B CO31aHUHU MOJIMMEpOB. bromnnactuku.

5. OCHOBHBIE (I)I/I3I/I‘leCKI/Ie M MCXaHMYECKHE CBOMCTBA IIJJacTMAacC. TepMOHJ’IaCTI/I‘lHBIe n
TCPMOPCAKTUBHBIC IIJIACTMACCHI. CsoiictBa. Hazosure BUABI TCEPMOIUIACTUYHBIX IIJIACTMACC U
TCPMOPCAKTUBHBIX IIACTMACC.

6. KIIaCCI/I(l)I/IKaI_II/IH mracTMacC 1o HNPUMCHCHHIO. HpI/IBe,I[I/ITe KOHKPCTHBIC obmacTu MMPUMCHCHUA
IJ1aCTMAacC B Ka4€CTBC KOHCTPYKIMOHHOI'O MaTe€puraJia.

7. Kepamuueckue marepuainbl: BUIbl KEPaMHUKH, ChIpbE€, TEXHOJIOTUS W3TOTOBJIECHUS, CBOWCTBA U
npuMeHeHne B TexHuKe. CocTaB KepaMHUKH, B YEM €€ OTIIMYME OT METaJNIOKEPAMHUKH ?

8. CocraB u oOmme cBoicTBa cTekya. CTEKJo: HEOPraHMYeCKO€ M OPraHU4ecKOe, CHUTAaJIIBL,
METAJUINYECKUE CTEKIIa, MOIMMOp(HbIE MOAU(UKAIIMN YIIIepoia U HUTPUA.

9. Crexnokepamuka. Cunukaraele, OopartHble, QocdarHbie cTekna. BricokouncTbie crekna Juis
cBetoBo0B. DoToxpomHubIe cTekia. [Ipo3paynas cTekIoKepaMHKa.

10. Kayuyku. Pe3una u marepuansl Ha ee ocHOBe. COCTaB pe3MHOBOM CMECH U Ha3Hau€HHE KaXKIOro U3
KOMITOHEHTOB. MeTtoasl nepepabotku pe3uHsl. Llens Bynkannzanuu. OCHOBHBIE CBOWCTBA PE3MHOBBIX
MarepuasioB. IIpumeps! IpruMeHeHNs pEe3UHbI B PA3IUUHBIX OTPACIIAX TPOMBIIUICHHOCTH.

11. DxoHOMHYECKHE MPOOIEMBI MCIIONB30BAHUS MATEPUATIOB. DKOHOMUYECKH O0OCHOBAaHHBIN BBIOOD
Mmarepuasia. OCHOBHbBIC HAIIPaBICHUS SKOHOMUH MaTepUAIIOB.

12. MaTepI/IaJ'H:I C BBICOKOH TBCPAOCTHIO TTOBCPXHOCTH. CBerTBep,Z[BIe Marcpualibl, IUJICHKH U
KpUCTAJJIbl, METOAbI ITIOJIYYCHUS.

13. AHTHU(QPUKIMOHHBIE MaTepHajbl: METAJUNIMUYECKHe W HeMEeTaJUIMYecKHe, KOMOWHHPOBaHHBIC,
MUHEPAJbI.

14. Marepuaibl, ycTOWYMBBIE K BO3JICHCTBHIO TeMIIEpaTypbl U paboueii cpenbl. Koppo3moHHOCTOMKHE
MaTepHalbl, KOPPO3UOHHOCTOMKHUE MOKPBITH. KapocToiikue marepuansl. JKaponpoyHble MaTepuaibl.
XJ1a10CTOMKHAE MAaTEepUaJIbl.

15. PagraninoHHO-CTOMKHE MaTepHaIbl.

16. Tonkue TuleHKH M TOKpbITHA. CBOWCTBAa TOHKHMX IUIEHOK. Kitaccupukanus MOKPHITUH M UX
Ha3HaYCHHE.

17. CoBpeMeHHBIE ANIEKTPOTEXHUUECKUE MaTepraibl. JJudiaekTpuku, npoBoaHUKU. CBEPXIPOBOAHUKH.
18. TlomynpoBOAHUKOBBIE MaTepHalibl, OCHOBHBIC TPEOOBAHUS K HUM.

19. MarHuTHO-NIETKUE U MAarHUTHO-TBEPJIbIE MAaTEPHUAIIBI.

20. Marepuaisbl ¢ ontuuecKuMH GyHKIUAMU. CBETOUYBCTBUTEIBHBIC MAaTEPHAIIBL.

21. Marepuainsl ¢ xumuyeckumu pyaknusmu. Karanuzaropsl. Lleonntel. XumMuueckne CEHCOPHI.

22. Tapa u ymnakoBka. CoBpeMEHHbBIC YIAKOBOYHBIE MaTepHajbl. PecaliKiMHT yIIaKOBOYHBIX
MaTepuaoB.



23. IIpobnembl oOecnieyeHHsT COXPAHHOCTH M 0O€30HacHOCTH TPY30B (B T.4. MPOAYKTOB IMHUTAHUS,
OMOJIOrMYEeCKH AKTUBHBIX BEIIECTB, OMACHBIX M TOKCHYHBIX COEAMHEHHH) B MPOLECCE XPAaHEHUS U
TPaHCIIOPTHUPOBKH.

24. Marepuanbl ¢ OWOJOTHYECKHMHU (QYHKIUSMH, OHMOCOBMECTMMBIE MaTepuanbl. TpeOoBaHMs,
cnocoObl co3nanusi. brokepamuka. bromumernku.

25. buomarepuansl. TpeboBanus k Onomarepuanam. bruokepamuka, kinaccupukanus OMOKEPaMUKH MO
OTHOILIECHMIO K >KUBOH TKaHM. IIpuMeHeHne pa3iauyuHbIX BUJOB KEPaMUKU B MEAULIMHE. BUOMUMETHUKHU.
JHpyrue 6uocoBMeCTHMbIE MaTepHalibl. BHOCEHCOPHI.

26. HanouacTuubl, HaHOCTPYKTyphl M HaHoMarepuaibl. Pa3smepHbie 5 (deKTsl, peakIHOHHAs
CIIOCOOHOCTb. YIJIEpPOHbIE HAHOMATEPHAIBI.

27. OcHOBBI pa3pabOTKU M WCHOIB30BAHUS HOBBIX TEXHOJOTMUECKHUX IMPOLECCOB U 000pyZOBaHUS B
IPOM3BOACTBE M  MOXMGHKALMK  HaHOMarepuanoB. IIpumepsl  BO3MOXKHOIO  IPUMEHEHHS
HaHOMATEPHAJIOB U HAHOTEXHOJIOTHH.

28. HanokaranuzaTopbl, HHHOKOMIIO3UTHI.
29. IIpobeMbl MpUMEHEHUsT HAHOCTPYKTYPUPOBAHHBIX cucTeM. HaHo0e301macHOCTb.

30. Hedtp u Hedrenepepadborka. Cocrtap HedTu. beH3MH U qu3enbHOE TOIUIMBO. XapaKTEpPUCTHKA U
KIaccu(pUKaIs aBTOMOOHUIIBHBIX TOTIJIHB.

31. AnprepHaTHBHBIC HCTOYHUKH TOITHBA. CHHTETHYECKOE )KHUKOE TOIUIMBO M OMOTOIUIMBO, METO/BI 1
BBICOKOTEXHOJIOTUYECKHE MOIXO/IbI K TTOTYUYSHUIO OMOTOILITNBA.

32. CogepxaHue TpoOIIeMbl U OOOCHOBaHUE HEOOXOIUMOCTH €€ CHCTEMHOTro pemieHus. OCHOBHBIC
e, 331344 B cepe oOpatieHnus ¢ OTXOAaMH.

33. Knaccudukanus 0TX010B, TBEPbIE MPOMBIIIUICHHBIC U OBITOBBIE OTXOBI.
34. 3arps3HeHne OKpysKaroliel cpebl OTX0AaMHU POU3BOJICTBA U MOTPEOICHUS.
35. OnacHble 0TX0bl. MeqUIMHCKHE 1 OMOOTXO/BI.

36. MeTozbl yTHIIN3AIMK OTXO/I0B: TBEPABIX POMBIIIJICHHBIX OTXOOB.

37. IlpuHuMIBl yIpaBleHUs [OTOKAMM MYHMLUIAIbHBIX OTXOAOB U BTOPCHIPbS, YTHUIM3ALU
YHaKOBOYHBIX MaTepHajioB.

38. BapuaHThl yTHIM3alMUd OTXOJOB M WX WHTETpPAIMsA: COKpAaIICHHE OTXOIOB; BTOPUYHAsS
nepepaboTKa; KOMIIOCTHPOBAHUE; MyCOPOCKHUTaHHUE; 3aXOPOHEHHE.

39. Yrunuzanys 1 BO3MOXHBIE BAPHAHTHI NIEpepabOTKH paJOAKTUBHBIX MPENapaToB U JPYTHX BUIOB
OTIAaCHBIX OTXO/IOB, B TOM YHCJIe OMOOTXOOB.

40. INepepaboTka OTXOIOB W YNAaKOBKH (pe- JayH- W ancaikiauHr). OCHOBHBIE TOHSTHS B 00JIACTH
MaJIOOTXOJHBIX, OC30TXOMHBIX M YHCTBIX TEXHOJIOTHA. DKOHOMHS TPHPOAHBIX PECYpCOB 3a CUET
MaKCHMAJIbHOTO BOBJICYCHUSI OTXO/IOB B XO3SIHICTBEHHBIH 000OPOT.

[Mpumep 6mera Komnoksuyma 2
Bapuanr 1

1. TepMmoruacTHYHBIE U TEPMOPEAKTUBHBIEC IUIACTMACCHL. TepMOMeXaHNYeCcKne KpUBbIE aMOP(HOTO U
KPUCTAJUIMYECKOTO nosimmepa. TepMocTabMIbHOCTD U IECTPYKLUS TIOIUMEPOB.

2. BHOTOIIMBO: MUPOBBIC TEHACHIIMU MOTYYEHHS W HCIOIb30BAHMUS, BUIBI, CIOCOOBI MTPOM3BOICTBA H
MapKHpPOBKa OMOTOTLIHBA.

3. JlaiiTe ompeneneHre MOHATHIO «alCAalKINHT». DKOJIOTUYECKHUE aCTIEKThI allCalKIIMHTa, IPEATIOKUTE
BapHaHT alCalKJINHT-TIPOEKTA.

[IpumepHnbie TeMBI pedepaTos:

YMHBIE MaTepuaibl B MALTMHOCTPOSHHUH, B TEKCTUIIBHOM IPOMBILIIEHHOCTH U B CTPOUTEIILCTBE.
CrnaBbl € IaMsAThHIO GOPMBI.

TepmornacTsl: OCHOBHBIE IIPEICTABUTENN, CPABHEHHUE CBOMCTB M 00IaCTh MX IPUMEHEHUSL.
PeakroracTel: OCHOBHBIE MTPECTABUTENH, CPABHEHHE CBOMCTB M 00JACTh UX MPUMEHEHHUSL.
Crexio. CBoiicTBa CTEKOI U UX IPUMEHEHHE.

Kepamuka. CpoiicTBa 1 001acTH IPUMEHEHUSI.

PesunoBsie marepuansl. CBOWCTBA U 00JIACTH TPUMEHEHHUS

AN i

Knen. CBoiicTBa n ob6nacT NpuMEHEHHUS.

9. Jlakm, kpacku, sManu. CocTaB v CBOHCTBA.

10. PaunonanbHBIN BBIOOP MaTepHaIOB sl IPOU3BOICTBA U3CIINH.
11. MarauTHble MaTepHaIbl.



12. OcHOBHBIE IEPCHIEKTUBBI PA3BUTHS KOMITIO3UIIMOHHBIX U aMOP(HBIX MaTepHAIIOB.
13. TloaynpOBOAHUKOBBIE MAaTEPHUAIIBI.

14. Koppo3sus meTamioB. Buabl kopposuu, ux cymHocTh. Crioco0bl 60pb0bI ¢ KOPpPO3HEH.
15. AHTUOPUKIIMOHHBIE METANTIOKEPAMHUYECKHE MaTEPUATBI

16. Metone! uccnenoBanust MeTamioB. Kparkas xapakrepucTka v aHaJu3.

17. Huctsle u cBepxuuCThIe BelecTBa. [lomyuenue, cBoiCTBa, MPUMEHEHHE.

18. Crolikmie u cBepXCTolKHe MaTrepuaibl. Bunbl, cBoiCcTBa, MpUMEHEHHE.

19. XKunxue xkpucramisl. CTpoeHue, CBOMCTBA, TPUMEHEHHE.

20. YHuKaIbHOE IPUMEHEHUE KEPAMUUECKUX MaTepUaioB B COBPEMEHHON TEXHUKE.
21. KoMIio3uTHble MaTepuaibl B HaAyKe U TEXHUKE.

22. MeauuuHckue Matepuaisl. TpeOoBaHus, IpeabsIBIsieMble K JAHHBIM MaTepHaam.
23. Marepuaibl COBpEMEHHOM 3HEPTE€TUKH.

24. BnusiHue JIETUPOBAaHUS Ha CBOKWCTBA METAJLIOB.

25. PagnanuonHas CTOMKOCTh MaTepHaloB.

26. ®usnko-MeXaHMUYECKUE CBONCTBA METAUIOB M CHOCOOBI ONpEAeNeHHS WX KOJIHYECTBEHHBIX
XapaKTePUCTHK.

27. Hanomatepuaibl B COBpEMEHHOM MHPE: BpE WIH MO0JIb3a.

28. Kocmuueckue marepuaisl.

29. Heopraunyeckue HeMETAUIMUECKUE MaTepHualbl B COBPEMEHHOM TEXHUKE.
30. ®rop-nonumepsl. CBOMCTBA U IPUMEHEHHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Hrorosas arrecranus Mo AUCHUILUIMHE MPOBOAUTCS B popMe 3Kx3amMeHa (YCTHOTO).

[lepeueHT BOIIPOCOB /1711 IOATOTOBKHU K 3K3aMEHY:

1. 3HaueHMe U COAEp)KAHUE AUCLUIUINHBIL, €€ CBA3b C APYIMMHU IUCHMILIMHAMU. VicTopus marepuanoB
U Pa3BUTHUS MaTE€pUaJIOBEACHUS, €TO aKTyaJIbHbIE TPOOIEMbl Ha COBPEMEHHOM JTarle.

2. OcHOBHbIE TOHSTHS, PACKPHIBAIOIINE CIEUUPUKY IpeIMETa: MaTepual, ChIpbe, MPOAYKIHS,
CTPYKTYpa, COCTaB, CBOICTBa, KAYECTBO U €0 I0Ka3aTelu.

3. VYmpaBieHue KauecTBOM U KM3HEHHBIH LUK IpoayKiuu. HopMmatuBHO-nipaBoBas 6a3a ynpaBieHHs
KaueCTBOM, MEXIYHApOIHbIE U POCCUHCKUE PErTaMEHTHPYIOIINE JOKYMEHThI U CTaHIapPTHI.

4. OCHOBHBIEC METOJIbI HCCIICAOBAHUS MATCPHAIIOB.

5. Tumnbel BHyTPUMOJEKYJIAPHbIX XUMHUYECKUX CBA3EH (MOHHAs, MeTajuIMdecKasl, KOBaJEHTHas) U UX
OCHOBHBIC XapakTepucTuku. CBOWCTBA BEUIECTB W MATEPUAIOB C Pa3lIUYHBIM THUIOM XHMHYECKOU
CBSI3U.

6. MexMoneKymsapHbIe CBSI3U (BOAOPOHAS CBSI3b U cl1a0ble MEXMOJICKYIIIPHBIE B3aUMOJICHCTBUS).

7. ArperaTHble cOCTOSHUS BemlecTBa. [IpuBenure npuMeps! KPUCTAITNUECKUX U aMOP(HBIX Tell.

8. AmopdHble U KpUCTAJUIMYECKUE Tella, UX XapakTepHble cBoicTBa. [loHsATHE KpHCTauMyecKoi
pemieTkd. THUMBI KPUCTAIMYECKUX pemeTok. OCHOBHBbIE Oe(EKThl KPHCTAIIMYECKHX PEIICTOK.
[omumopdusm. Aauzorponusi. BiusiHue Tuna cBA3u Ha CTPYKTYPY U CBOMCTBA KPUCTAJLIOB.

9. Knaccudukanus Mmarepuanos.

10. CoBpeMeHHBIE MaTepHallbl: THOpUAHBIE MaTepHajbl, «yMHBIC» Marepuajbl, HaHOMAaTepUabl,
IPUMEpHI, XapaKTepHbIe 0COOCHHOCTH, BO3MOKHOCTH U TIEPCTIEKTHBBI UCIIOIB30BAHUS.

11. ®usnueckue cBoiicTBa MaTepHaioB (IUIOTHOCTh, TEMIEpaTypa IIaBICHUS, 3JIEKTPOIPOBOIHOCTD,
TEIUIONPOBOAHOCTh, MATHUTHBIE CBOMCTBA, KOA((UIMEHT TEMIIEpaTypHOTro pacIiupeHus 1 Jp.).

12. Xumudeckre W OIKCIUIyaTallMOHHbIE (cCIy)KeOHbIE) CBOHCTBA MarepuaioB (KapOCTOWKOCTD,
KapOMPOYHOCTb, HM3HOCOCTOHMKOCTh, paJHallMOHHAS CTOWKOCTh, KOPPO3HMOHHAs M XHMHYecKas
CTOMKOCTb H JIp.).

13. lnarpamma cOCTOSIHHSL, OCHOBHBIE ITOAXObI K aHanu3y. [loHsTHE qrarpaMMbl COCTOSHUS IBOMHBIX
CIUIABOB M €€ KpaTkas Xapakrepuctuka. [loHstue sBrekTHku. YTO XapakTepu3yroT Ha JuarpaMmax
COCTOSIHUS JINHUU COJIUAYC U JIUKBUAYC?

14. InarpaMMa COCTOSHUSI JBYXKOMIIOHEHTHBIX cucTeM. Da30Bble COCTOSIHME BeIecTBa, (ha3oBbIC
paBHOBecHs U (Da30BbBIC IEPEXO/BI.



15. Bugel M XapakTepHCTHKa CIJIaBOB. MEXaHHYECKHE CMECH, TBEpHAbIE pPACTBOPbI M WX THIIHI,
xumuueckue coenrHeHus. Ma3oBplil cocTaB CIUIaBOB. YTO Takoe TBEPABIA PacTBOP CIJIABOB U YEM OH
OTJINYAETCS OT MEXaHUYECKON CMECH, XUMUUECKOTO COSAMHEHUS M KHUJIKOTO MeTaja?

16. COBpeMeHHLIe HUHCTPYMCHTAJIBbHBIC MCTOAbI UCCICAOBAHUA, MMPUMCHSACMBIC B obmacTu (1)3301301"0
aHaJin3a.

17. O6mmast xapakTeprcTHKa METAJUIOB ¥ CIUTaBOB. UepHble MEeTaIUIbI, WX MPU3HAKH U CBOWCTBA.

18. I'pymmel MeTasioB € OCOOBIMH CBOWCTBaAMH. XapakTepHble (U3HUYECKUE, XUMHUYECKHE,
MEXaHWYECKHE, TEXHOJIOTMUECKHE U DKCIUTyaTallMOHHbIE CBOMCTBA METAJIJIOB U CIIJIaBOB.

19. XKenezoyrieponucTsie CIIaBbl, YyTyHbI U CTAIW. JluarpaMma COCTOSHUS «OKENE30-yTIIEPOI».

20. YrnepoaucTele U JISTHPOBaHHBIE CTANIN: KiIacCU(UKALMsL, MAPKUPOBKA U OOJIACTH MPUMEHEHHS.

21. KoHCTpyKUMOHHBIE ¥  HMHCTPYMEHTAJIbHBIC  JITUPOBAaHHBIE  CTanmd. IpeboBaHHS K
MHCTPYMEHTAJIbHBIM MaTepuaaMm.

22. JlernpoBaHHbIE CTand. B deMm 3akmiodaeTcs MPEUMYINECTBO JIETHPOBAHHBIX WHCTPYMEHTAJIBHBIX
crasiei nepen ymiepoaucteiMu? IlpuBeanTe KOHKPETHBINA IPUMED.

23. Tepmuueckas 1 XUMHUKO-TEpMHUYECKasi 00paboTKa cTalu, KpaTkas XapaKTepHCTHKA.

24. MapkupoOBKa yIJIepOAUCTHIX KOHCTPYKIIMOHHBIX CTajlell OOBIKHOBEHHOTO KayecTBa. Kak BIusIOT Ha
CBOMCTBa cTanu N00AaBKM XpoMa, HHMKEJs, Mapranua, mMoiaubaeHa, Boib(ppama, aJlOMHHUS, TUTaHA,
kpemHusi? CTalu U CIUIaBbI ¢ 0COOBIMH CBOMCTBAMMU.

25. IlousTre uBeTHHIX MeTauioB. CBONCTBA, MAPKUPOBKA.

26. Menb 1 MeTHBIE CILIABBL: JIATYHU W OPOH3BI.

27. Jlerkue meramibl. HazoBUTE OCHOBHBIE (PH3MKO-MEXaHWYECKHE CBOICTBa anmromuHus. HazoBute
OCHOBHBIC O0JIACTH MTPUMEHEHHSI aJJFOMUHHUS U €TO CIIABOB.

28. AmoMuHHMIA W CcrlaBel Ha ero ocHoBe. Ha3oBuTe OCHOBHBIE (PH3MKO-MEXaHHYECKHE CBOICTBa
amomuHusA. Kaknumu cBoiicTBaMu 001a1a10T TIOPATIOMUHBIL.

29. CmiaBpl Ha OCHOBE MarHuisi, TUTaHa, HUOOUWS, HHKeNs. MapKUpOBKa, CBOHCTBA M 001acTH
MPUMEHEHHSI LIBETHBIX METAJJIOB U MX CIJIABOB.

30. [lepeuncnute OCHOBHBIC CBOWMCTBA HUKENS M 00NacTh ero mpuMeHeHus. CIUlaBbl HUKEIS U WX
KpaTKasi XapaKTepUCTHKA.

31. OcHOBHBIE XapaKTEPUCTHKH TYroIUIaBKUX MeTauioB? HazoBuTe ux 001acTé NpUMEHEHHS
(Bonmbdpama, MonmbaeHa, HUOOUWS, TaHTana). Kakol TyromigaBKMi MeTamsl HMEET HauOOJBIIYIO
TJIOTHOCTH?

32. Jlaiite ompenesneHue KOMIO3MLMOHHBIM MarepuanaM. Kraccudukanuss KOMIO3HUIIMOHHBIX
MmarepuasioB. Kakoe cTpoeHne UMeroT KOMIIO3UIIMOHHBIE MaTepHaIb?

33. IloHsTHE KOPPO3UH METAIUIOB. BH/IBI KOPPO3UN METAIIIOB M MX XapaKTepPUCTHKA.

34. CymHOCTh KOPPO3HOHHBIX TMPOILIECCOB. THUIBI KOPPO3UOHHBIX paspylieHui. buokopposus.
Kopposzuonnas croiikocts MeTamioB. CKOPOCTb KOPPO3UHU U (PaKTOPHI, BIMAIOLINE HA HEe.

35. I'pynmbsl METOOB 3aLUTHI METAIOB OT Koppo3uu. Kakast pois nHruOUTOpOB B 00phOE ¢ KOppo3ueit
MeTaJuioB?

36. B ueM cCymHOCTh 3alIUTHl METAIOB OT KOPPO3MHM OKCHUAHBIMU IuieHkamu? HazoBute
METaJNINYeCKHE KOPPO3UOHHOCTOMKIE MaTepHAaIbL.

37. OcHOBHblE  HEMETAJUIMYECKHWE  3AIUUTHBIE  MOKpBITHS. HazoBure  Hemerayuimyeckue
KOPPO3MOHHOCTOWKHE MaTepHaJIbl.

38. Kepamuueckue Mmarepuainbl: BHIBI KEPaMHUKH, CHIPbE, TEXHOJIOTHSI HM3TOTOBICHHSA, CBOWCTBA U
npuMeHeHne B TexHuKe. COCTaB KepaMHUKH, B YEM €€ OTIIMYME OT METaJNIOKEPAMHUKH ?

39. CocraB u oOmme cBoicTBa cTekina. CTEKJIO: HEOPraHWYEeCKOe W OPraHu4ecKoe, CHUTaJUIbI,
METAJUIMYECKUE CTEKIIa, MOIMMOpHbIE MOAU(UKAIIMN YIIIepoia U HUTPHUA.

40. Crexnokepamuka. CwinkaTHele, OoparHbie, (ocdarHble cTekia. BhICOKOYHCTBIE CTeKia JUIs
cBeToBoA0B. DoToxpomuble crekia. [Ipo3padnas cTeknokepaMuka.

41. BbICOKOMONEKYISIpHBIE ~ COCIMHEHMS: HPUMEPbl  HEOPTaHUYECKHX, OpPraHWYEeCKUX H
3NIEMEHTOOPTaHUYECKUX IOJIMMEPOB, KIACCU(UKAIMS, CTPOEHHE, BaXKHEHIINE XapaKTePUCTHUKU
BBICOKOMOJICKYJIIPHBIX ~ coeAMHEHUH. OcoOeHHOCTH MONMMEPOB. MexXaHU3Mbl MOJIMMEPH3ALHH.
Cononumepsl.

42. AmopdHble M KpHCTaNIMYEeCKHE IOJNMMEphl. TeMreparypa KpHUCTALUTU3alMK W TeMIlepaTypa
1aBiaeHus. TepMoIIacTHIHbIE M TEPMOPEAKTUBHBIC TIOJTUMEPHI.

43. MckyccTBeHHBIE TTOJTMMEpHBIE MaTepuanbl. CHHTeTHUECKHEe omuMepsl. [lmacTMaccsl/mnacTuky.

44. Knaccudukanusi U CTpoeHHE IIacTMacc. MexaHWYecKre CBOMCTBa M 00JacTH MPUMEHEHHS
mwiactmace. Krnaccudukanuss miactmace 1o npuMeHeHuro. [IpuBenure KOHKpeTHBIE 00JacTu
MPUMEHEHHS TUIACTMACC B Ka4€CTBE KOHCTPYKIIMOHHOTO MaTepHaa.



45. OCHOBHBIE KOMIIOHEHTBHI IUIACTMACC: CBA3YIOIIME 3JIEMEHTHI, HAIOJHUTENH, IUIACTH(QHUKATOPHI,
CTaOMIM3aTOPbl, OTBEPAMTENH, KpPAacUTEId U Jpyrue clenuanbHble 100aBKH. JloNroBeYHOCTH
MOJIMMEPHBIX MAaTePHAJIOB U MEXaHU3M Pa3pyLICHUS IOJIMMEPOB.

46. Ilonumepsl co crienuaIbHBIMHU CBOMCTBAMH (OTHEYIIOPHBIE, INICHKOOOpa3ytommue, OnOCOBMECTUMBIE
u 11ip.). CoBpeMeHHbIC TEHICHIIMU U HOBBIE HAIIPABJIEHUS B CO3AHUH MTOJIMMEPOB.

47. O0mas XxapakTepUCTHKAa CHHTETHYECKUX TIOIMMEPOB. UTo MpecTaBisoT co00i NCKYCCTBEHHBIE U
MPUPOAHBIE TOTUMEPHI?

48. TepMomyacTHyHblE UM  TEpMOpeakTHBHble miactMaccel. CpoiictBa. HaszoBure  Buabl
TEPMOIUIACTUYHBIX [1JJACTMACC U TEPMOPEAKTUBHBIX IUIACTMACC.

49. CpaBHUTENbHAS XapaKTEPUCTUKA (PU3NIECKUX U MEXaHHMUYECKUX CBOMCTB IJIaCTMAacC U METAJLIOB.
50. bruononumepsl U UX IPUPOAHBIE CHIPHEBBIE UCTOUHUKU: IPEBECHHA, LIEIII0I03a, XUTUH U XUTO3aH
u ap. CTpykrypa, QU3UKO-XMMHYECKUE CBOMCTBA, HANIPAaBIECHHSI IPAKTHYECKOTO HCIIOIb30BAHN.

51. XuMudeckue MOAXOAbl K CO3JAHMI0 HOBBIX BBICOKOTEXHOJIOTMYHBIX MAaTe€pHajioB Ha OCHOBE
onononumepoB. buonnactuky.

52. Xumndeckass mepepaOOTKa LEJIIONO03bI W XUTHHA: THAPOIU3 M MPOOIEeMBbl YTHIM3ALUU €ro
OTXOJIOB.

53. Kayuyku. [Ipouecc BynkaHuzanuu. Pe3anHbl: HCXOIHOE CHIPhE, TEXHOJIOTHUS MONTYUYESHHSI, CBOWCTBA U
00JIacTh MPUMEHEHUS PE3HH, MaTeprajbl Ha OCHOBE Pe3UHbI. V3MeHeHHe CBOICTB pe3uH B mpolecce
JKCIUTyaTalluH.

54. O6mas xapakTepUCTHKa U KJIACCU(PHUKALN KOMIIO3ULIUOHHBIX MaTepuaioB. CTpoeHUe U CBOMCTBa
KOMIIO3UIIMOHHBIX MarepuanoB. [lomydyenme u obOnactu mnpuMeHeHus. MaTpudHash OCHOBa U
HATIOJIHUTEIH.

55. Marepuainbl ¢ BBICOKOW TBEPAOCTHIO MOBEPXHOCTU. MaTepualibl, yCTOWYHUBBIE K a0pa3sMBHOMY H
yCTaJOCTHOMY H3HammMBaHMio. [IpuHIMIEl nmogdopa M3HOCOCTOMKMX MaTepHasioB A MEXaHH3MOB.
CBepxTBepable Marepuaibl, IVIEHKA W KPUCTAJUIBI (CHHTETHYECKHE ajMa3bl, KPUCTaJUIbl Ha OCHOBE
B4N, C3N4 u zp.), METO/IbI IOTY4CHHUSI.

56. AHTH(QPHUKIMOHHBIE MaTepHalbl: METAJUIMYECKHe M HeMeTaJUIMYecKue, KOMOWHHPOBAaHHBIC,
MUHEPAJbI.

57. Marepuaibl, yCTOWYMBBIE K BO3JCHCTBHIO TeMIlepaTypbl U pabouei cpenbl. Koppo3moHHOCTOMKHE
MaTepHalbl, KOPPO3UOHHOCTOMKHUE MOKPBITH. KapocToiikue marepuansl. JKaponpoyHble MaTepuaibl.
XJ1agocToikue Marepuaibl. PainaniioHHO-CTOMKHE MaTepUaslbl.

58. Tonkue TuleHKM M TOKpbITHsA. CBOWCTBAa TOHKHMX IUICHOK. Kitaccupukanus NOKPHITUH M WX
Ha3HaYCHHE.

59. Tapa wu ymakoBka. CoOBpeMEHHBIC YMAKOBOYHBbIE MaTepuasibl. PecallKiIMHI yHaKOBOYHBIX
MaTepHaloB.

60. IlpobGneMbl obecriedeHHsi COXPAHHOCTH M OE€30MaCHOCTH TPy30B (B T.4. NPOLYKTOB MUTAHMA,
OMOJIOrMYECKH AKTUBHBIX BEIIECTB, OMACHBIX M TOKCHYHBIX COEAMHEHHH) B MPOLECCE XPaHEHUS U
TPaHCIIOPTHUPOBKH.

61. CoBpeMeHHBIE OJIIEKTpOTEXHUYECKHUe Marepuanbl. JKuakue kpucramiel. LCD-mucruieid,
UCTIONIb30BAaHUE KUIKOKPUCTAJUINYECKUX MAaTPHIl AJIS TOJYYSHUS HAaHOMAaTepUalloB U OHOCEHCOPOB.
JuanekTpuueckue ¥ MOJMYNPOBOIHUKOBbIE Marepuaibl. [IpoBomnuku. [lpuMeHneHue TBepIbIX
SNEKTPOIUTOB (MCTOYHMKM TOKA Ha OCHOBE COEAMHEHHMH JIMTHUs, MaTepHajbl MHUKpoOarapeit
KapIMOCTUMYJISITOPOB, TOIIMBHBIE SJIEMEHTBI, XUMUUECKHE JaTYNKHN).

62. MarHuTHO-JIETKHE U MarHUTHO-TBEPIbIE MaTEPHAIIBI.

63. buomarepuanel. TpeboBanus k Ouomarepuanam. buokepamuka, knaccuduranys OHOKEPAMUKHU 110
OTHOIICHMIO K >KMBOH TKaHW. [IpuMeHeHne pa3IuyHbIX BUJOB KEPaMUKU B MeAULMHE. BHOMUMETHKH.
Jlpyrue GMOoCOBMECTHMEBIC MaTepHalibl. BHOCEHCOPHI.

64. HasouacTuipl, HaHOCTPYKTYpPHl M HaHOMaTepuaibl. Pa3mepHble 3(QEKTb, peakunoHHAas
CHOCOOHOCTb. YTIIEpOIHbIE HAHOMATEPUATIBI.

65. OcHOBBI pPa3pa0OTKU M MCHOJNB30BAHUS HOBBIX TEXHOJIOTMYECKHUX IMPOLECCOB U 00OpPYyIOBAaHUS B
MPOU3BOACTBE W MoaM(UKAaUuM  HaHoMarepuaioB. IlpuMepbl  BO3MOXHOTO  NPUMEHEHUS
HaHOMAaTepuasoB U HAHOTEXHOJIOTUH.

66. Hanokaranu3aTopsl, HAHOKOMITO3UTHI.

67. IIpobnemMbl pUMEHEHHS HAHOCTPYKTYPUPOBAHHBIX cucTeM. HaHoOe30macHOCTb.

68. Hedtp u Hedrenepepadborka. CocraB He(TH. BeH3UH M JAM3eNbHOE TOMIMBO. XapaKTepUCTUKA U
KJaccu(puKanus aBTOMOOUIIBHBIX TOILIHB.

69. AnbrepHaTHBHBIC HICTOYHUKH TOTIMBA. CHHTETHYECKOE )KUIKOE TOIUIMBO M OMOTOIUIMBO, METOABI U
BBICOKOTEXHOJIOTHYECKHE MTOXO/IbI K MOITy4EHHIO OMOTOIIINBA.



70. Conepxanue mpoOieMbl U 000CHOBaHHWE HEOOXOIMMOCTH €€ CHUCTEeMHOTO perieHusi. OCHOBHBIC
eI, 3a7a4i B cpepe oOpalieHus ¢ OTXOIaMH.

71. Knaccudukauus oTxo10B, TBEpAbIC IPOMBILUICHHBIE U OBITOBBIC OTXOABI.

72. 3arpsi3HeHHEe OKpY>KalOIIel Cpeabl OTXOAaMHU MPOU3BOACTBA U MOTPEOICHHUS.

73. OnacHble 0TX0Abl. MeIUIIMHCKIE U OMOOTXOIbL.

74. MeTonbl yTHIN3AHHA OTXOJI0B: TBEPIBIX MPOMBIIUIEHHBIX OTXO/O0B.

75. IlpuHUMIBI yTpaBiIEeHUS TOTOKAMH MYHHMLMNAIBHBIX OTXOAOB M BTOPCHIPBS, YTHUIM3ALMA
YIaKOBOYHBIX MaTEPHAJIOB.

76. BapumaHThl yTHIM3aLMM OTXOJIOB M MX UWHTErpallMs: COKpAIIEHHE OTXOIO0B; BTOPUYHAs
nepepaboTKa; KOMIIOCTUPOBAHUE; MyCOPOCKHUTaHHUE; 3aXOPOHEHHE.

77. YTunuzanus 1 BO3MOXKHBIE BaAPUAHTHI IEpepadOTKU paAMOaKTHBHBIX MPENapaToB U APYTHX BHIOB
OIIACHBIX OTXOJIOB, B TOM YHCIIE€ OMOOTXO/IO0B.

78. IlepepaboTka OTXOOOB M YNAKOBKH (pe- OayH- W ancaikiuHr). OCHOBHBIE MOHATHA B OOJACTH
MaJIOOTXOJHBIX, OE30TXOIHBIX M YHCTBIX TEXHOJIOTHH. DKOHOMHS TNPHPOAHBIX PECYpCOB 3a CUET
MaKCHUMaJIbHOTO BOBJICYEHHS OTXOJIOB B XO3HCTBEHHBIN 000POT.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

Ox3ameHalMOHHBIN OmeT Ne 1

1. ArperaTHble COCTOSIHUSI BelecTBa. [IpuBeanTe MpUMEpbl KPUCTALIMYECKUX W aMOP(HBIX TEIl.
BrnusHue THma CBS3W HAa CTPYKTYPY M CBOMCTBA KpPHUCTAIOB. AMOpP(HBIE W KpPUCTaJUIMYECKUE
MOJIMMEPBI, X XapaKTEPHBIE CBOMCTRA.

2. Buapl W xapakTepHCTHKa CIUIaBOB. MeXaHHMYECKHE CMECH, TBEp/bIE PAacTBOPhl W HMX THIIBI,
XUMHYECKHe coeanHeHrs. Da30BhIif COCTaB CIUIaBOB. UTO Takoe TBEp/bId PacTBOpP CILIABOB U Y€M OH
OTJIMYAETCA OT MEXAHMYECKOH CMECH, XMMHYECKOIO COENMHEHHS M XKuakoro Metamia? CruiaBel ¢
MaMSATBIO POPMBI.

3. llpuHnunel ymnpaBieHWS IMOTOKAMHA MYHHIIMITAILHBIX OTXOMOB M BTOPCHIPBS, YTHIIH3AIIUSL
YIaKOBOYHBIX MaTepPHAaIIOB.

4. Ompenenure XUMHYECKHH COCTAaB KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTaJIell HU MX MapKaM: a)
12X18H9T; 6) 80HXC; B) 15X28.

Kputepun onennBanus
Kputepun onenku (B 6amiax) pedepara:
- OTIMYHO BBICTABIIAETCS CTYJCHTY, €CIIM PacKphITa CyTh PACCMATPUBAEMOTO acleKTa U MPUYMHA €ro
paccMOTpeHHsl; ONUCaHUEe CYLIECTBYIOMIMX JAJIsl JaHHOTO acleKTa MpoOjeM M Ipe[jiaracMble MyTH UX
peleHns; JOKJIaJ HMeeT MPEe3eHTAINI0; COOMIOACH periaMeHT NpH IPEACTaBICHUH JIOKJIAa;
MpEICTaBICHHE, a HE YTEHHE MaTepuala; HCIIOIb30BaHbl HOPMATHUBHBIE, MOHOrpaduuyeckue u
NEepUOANYECKUE HCTOYHHUKU JIMTEPaTyphl; YETKOCTh AWKLUH, INPaBUIBHOCTb U CBOEBPEMEHHOCTD
OTBETOB Ha BOIPOCH; O(QOPMIICHHE [OKJIaga B COOTBETCTBHM C TpPEeOOBaHUSIMH CAa4a €ro
MPEeIoIaBaTellio;
- XOpOIIO BBICTABIIAETCS CTYJCHTY, €CJIM HE BHIIIOIHEHBI JII0OBIE 1BA U3 BBIIIEYKAa3aHHbBIX YCIOBHIA;
- YIOBICTBOPUTEIHHO BBICTABIIACTCS CTYJCHTY, €CJIM HE BHIIIOJIHEHA MTOJIOBUHA U3 BBIIIEYKa3aHHbBIX

Kpurepun oneHkn sk3aMeHa:

Onenka «otanuHo (10)» — 3acimykuBaeT CTyJIEHT, 0OHAPYKUBIINK BCECTOPOHHEE, CUCTEMAaTHUECKOE U
DIyOOKOe 3HaHME Y4YeOHOTO MPOrpaMMHOIO MaTephalia, CaMOCTOSTEIbHO BBIOJHUBIIMNA BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHus, IIIyOOKO YCBOUBIIMN OCHOBHYIO WU JIOTIOJHHUTEJIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOi, aKTUBHO pa0OTaBIIMK HA 3aHATHIX, pa30UparomIuiics B
OCHOBHBIX HAaYYHBIX KOHIICTIIHSX 0 N3y4aeMol AUCIUIIIMHE, POSBUBILNI TBOPUECKUE CIIOCOOHOCTH
W HAay4YHBIH IMOAXOJ B NMOHMMAHHM M H3JI0KEHWH Y4eOHOrO MPOrpaMMHOIO Marepuana, 4edl OTBET
oTiMyaercs OOrarCTBOM M TOYHOCTBIO HMCIIOJIb30BAaHHBIX TEPMHHOB, a M3JIOKCHHE MaTepHuana B HEM
MOCJIEI0BATEIbHO U JJOTHYHO;



Onenka «ommmyHO (9)» — 3aciIyXHBaeT CTYACHT, OOHAPYXHMBILUII BCECTOPOHHEE, CHCTEMAaTHYECKOE
3HaHHE Y4eOHOTO MPOrpaMMHOTO MaTepHaia, CaMOCTOSATENILHO BBIMOJHUBIINK BCE MPELyCMOTPEHHBIE
MporpamMMon 3aiaHusi, IyOOKO YCBOMBLIMM OCHOBHYIO JINTEPATypy W 3HAKOMBIN C JOMOJHUTEIHHON
JUTEpaTypoi, PEKOMEHJOBAaHHON NPOrpaMMOW, aKTUBHO pPa0OTaBIIMK Ha 3aHITHUAX, IMOKa3aBIIMN
CHUCTEMaTUYEeCKUI XapakTep 3HAHUH 10 AMCLUIUIMHE, JOCTATOUHBIN JUIs AajbHEHIIEeH yueObl, a TakxKe
CIIOCOOHOCTh K HMX CAaMOCTOSATENBHOMY IIONOJHEHHWIO, 4Yel OTBET OTINYAeTCsl TOYHOCTBHIO
HCITOJIb30BaHHBIX TEPMHUHOB, a H3JI0KEHHE MaTepuaa B HEM MTOCJIE0BATEIBHO U JIOTHYHO;

Onenka «omm4Ho (8)» —  3aciHyXWBaeT CTYJACHT, OOHapyXWBIIMA  [OJHOE  3HAHHE
y4eOHO-IIPOrPpaMMHOTO Marepuajja, He JOMYCKAIOIMid B OTBETE CYMIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIBHO BBIIIOJHUBIINN BCE IIPEyCMOTPEHHbIE IIPOrPaMMOi 3a1aHus, YCBOUBILUN OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO NPOTPaMMOM, AKTHUBHO paOOTaBIIMI Ha 3aHATUSAX, MOKA3aBLIMMA
CHUCTEMaTHYEeCKUI XapakTep 3HAHUHU MO JUCUIHUIUIMHE, JOCTATOUHBIN JUIs AallbHEHUIIEeH yueObl, a TakKe
CHOCOOHOCTD K X CAMOCTOSITEIbHOMY MOTIOHEHHIO.

Onenka «xopomo (7)» — 3aciy’)KWBaeT CTYACHT, OOHAPYXHBIIWUH JOCTAaTOYHO TIOJHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAIOIMid B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIBHO BBIIIOJHUBIINN BCE IIPEyCMOTPEHHbIE IIPOrPaMMOil 3a1aHus, YCBOUBILUN OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYI) NPOTPaMMOM, AaKTUBHO pabOTaBIIMI Ha 3aHATUSAX, [MOKA3aBLIMMA
CHUCTEMaTHYEeCKUI XapakTep 3HAHUHU MO JUCUIHUIUIMHE, JOCTATOUHBIN JUIs AallbHEHIEeH yueObl, a TakKe
CHOCOOHOCTB K X CaMOCTOSITEIIbHOMY HOIIOJTHEHHIO;

Onenka «xopomo (6)» — 3aciy’KWBaeT CTYACHT, OOHAPYXHBIIWUH JOCTAaTOYHO TIOJHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAIOIMid B OTBETE CYMIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIBHO BBINOJIHUBIIMKA OCHOBHBIE IPEAYCMOTPEHHBbIE NPOrpaMMOM 3aJaHus, YCBOUBIIMH
OCHOBHYIO JIUTEpPATypy, PEKOMEHJOBaHHYIO MPOrPaMMOH, OTIMYABIIUNACS AOCTATOYHONW aKTUBHOCTBHIO
Ha 3aHATHSX, [TOKA3aBIUMK CHUCTEMATHMYECKUW XapakTep 3HAHWM IO IUCLUMIUIMHE, IOCTATOYHBIN IS
naybHeen y4aeosl;

Ounenka «xopomo (5)» — 3aciHy)XuBaeT CTYICHT, OOHAapyXHMBLUIMH 3HAHHE OCHOBHOTO
y4eOHO-IPOrpaMMHOT0 Marepuaia B 00bEMe, HEOOXOAUMOM JUIsl JaslbHEeHIeH y4eObl U npencTosmen
paboTel mTO mpodeccuu, HE OTIMYABIIMIICA aKTUBHOCTBIO HA 3aHATUAX, CAMOCTOSTEIBHO
BBIMIOJIHUBLIMKM OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpPaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JIUTEpaTypy, PEKOMEHI0BaHHYIO IIPOrpaMMOIi, OTHAKO AOIYCTUBIINN HEKOTOPbIE TOTPELIHOCTH IIPU UX
BBIIIOJIHEHUM M B OTBETE Ha 3adeTe, HO OONAJAOMUI HEOOXOOUMBIMH 3HAHUSIMH IS
CaMOCTOATEJILHOIO YCTPaHEHUs AOIYLIEHHbIX IIOIPEIIHOCTEH;

OneHka «ynOBIETBOPUTEILHO (4)» — 3aciHyXUBaeT CTYICHT, OOHApYXMBLIMH 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIeH y4eObl U mpencTosien
paborel mo mpodeccun, HE OTIMYABIIMIICS AaKTHUBHOCTBIO HA 3aHATUSX, CaMOCTOSITEIHHO
BBIITOJTHUBIIMK ~ OCHOBHBIE TPEJYCMOTPEHHbIE NPOrpaMMOIl 3aJaHus, YCBOMBIIMI OCHOBHYIO
JUTEPaTypy, PEKOMEHI0BaHHYIO IPOTPaMMOH, OTHAKO JOMYCTUBIINN HEKOTOPbIE MOTPEIIHOCTH IPU UX
BBIITOJTHEHUH U B OTBETE Ha 3a4eTe, HO 00JIaIalonii HEOOXOAUMBIMU 3HAHUSIMHU JUIS YCTPAHEHUS MOA
PYKOBOZICTBOM HperofaBarelisi AOMYLIICHHBIX OTPEIIHOCTEIH;

OrneHka «ymOBIETBOPUTEIHHO (3)» — 3aciHyKUBaeT CTYJACHT, OOHAPYKMBIIWKA 3HAHWE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaia B 00bEMe, HEOOXOOAUMOM JUIsl JaslbHEeHIel y4eObl U npencTosmen
paboTel O mpodeccuu, HE OTIMYABIIMIICA aKTHBHOCTBIO HA 3aHATUAX, CAMOCTOSTEIBHO
BBIMIOJIHUBUIMKA ~OCHOBHBIE TPEIyCMOTPEHHBIC IPOrpaMMON  3aJaHusi, OJHAKO JOITyCTHUBLIMH
MOTPEIIHOCTH MPH UX BBIIOJIHEHUN U B OTBETE Ha 3a4yeTe, HO 00JafaroIuii HeOOXOMUMBIMH 3HAHUSIMU
JUIs yCTPaHEHUS IO/l PyKOBOJACTBOM IpENoaBaTessi Hanbosee CylIeCTBEeHHBIX TOIPEIIHOCTEH;

OreHKa «HEYJOBICTBOPUTEIBHO (2)» — BBICTABISIETCSI CTY/ICHTY, OOHAPYKUBIIIEMY MPOOEIbI B 3HAHUIX
WIH OTCYTCTBHE 3HAHUH MO 3HAYUTENHHOM YacTH OCHOBHOIO y4eOHO-NPOrpaMMHOIO Marepuana, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO  HPEIyCMOTPEHHBbIE  MPOrpaMMON  OCHOBHBIE  3aJaHuf,
JOITyCTUBLIEMY NMPUHLIMIIMAIBHBIE OIIMOKHN B BBIMOJIHEHUH MPEIYCMOTPEHHBIX NPOrPaMMOM 3aJaHUi,
JIOIYCKAIOIIEMy CYIIEeCTBEHHbIC OLIIMOKM IPU OTBETE, M HE CHOCOOHOMY MPOJODKUTH OOydeHHE WM
OPUCTYNIUTh K  Npo(ecCHOHANbHONW  AEATENIbHOCTH  0€3  JIOTONHUTENBHBIX  3aHATUH 10
COOTBETCTBYIOIIEH TUCIUILINHE;

Onenka «HEyJOBIeTBOpUTENBHO (1)» — HeT oTBeTa (OTKa3 OT OTBETa) WM NPEACTABICHHBINA OTBET
MOJTHOCTBIO HE COOTBETCTBYET CYIIECTBY COACPKAIIMXCS B 331aHUU BOIIPOCOB.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



[Ipu mpoBeaeHHM yCTHOTO 3K3aMeHa oOyuaromieMycs npenocTasisiercs 10 40 MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o Owjery Ha YCTHOM OJK3aMEHE HE JODKEH IIPEBBINIATh JIBYX
aACTPOHOMMYECKHX YacOB.

[IpenogaBarento  mpenocTaBiseTcsl paBO, IIOMHMO TEOPETHMUECKMX  BONPOCOB  CTyAEHTaM
JIOIIOJIHUTENIbHBIE BOIIPOCHI, YTOUHSIOIME [IOHUMaHUE COJEpKaHUsl Kypca.

Bo Bpemsi mpoBeneHHs 5K3aMeHa NpU IOJATOTOBKE OTBETOB HA OMJIETHI, OOydaromuecss MOTyT
MOJIb30BATHCS MPOTPaMMON AUCLUMUIUIMHBL, KOHCIIEKTaMH JIEKIHUK U JII000H APYroi Iureparypou.

Bo Bpems npoBefeHHS SK3aMEHa IPU OTBETe OOYyYalOLIerocss Ha BONPOCHI MO OMIETy WM IO
mporpamMme JIUCLUIUIMHBL, OH HE MOXET II0Jb30BaTbCs KOHCIIEKTaMHU JIEKUMH W J1000# Ipyroi
JINTEPATYpPOM.



