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1. HEJIX OCBOEHUSA JUCHUIIJIMHBI

[lenb ocBoeHMA JUCHMIUIMHBL «MarepuanoBeieHHE CHELHUAIbHBIX MaTepUualoB» —
OpUoOpeTeHNEe  YHUBEPCAIBbHBIX U NPO(PECCHOHANBHBIX  KOMIIETEHIMH, IPEeayCMOTPEHHBIX
tpeboBanusimu GI'OC BO, cBsA3aHHBIX ¢ (OPMUPOBAHUEM TEOPETHUYECKUX M MPAKTUYESCKUX 3HAHHN
B 001acTd (U3MYECKUX OCHOB MAaTEpUAJIOBE/ICHUs, HU3ydeHUE OOBEKTUBHBIX 3aKOHOMEpPHOCTEH
3aBUCHUMOCTH CBOMCTB CILJIaBOB, IIPUMEHSAEMBIX B TEXHHUKE, OT UX XUMUYECKOT'O COCTaBa, CTPYKTYpPbI
U YCIOBMH OKCIUTyaTallud, a TakKe METOAOB YIPOUHEHMsI A Haubosiee 3(PGHEKTUBHOIO
MCIIOJIb30BaHUS.
3amaun:

NPaBUJIBHO OLIEHUBATh CBOMCTBA MAaTE€PHUAIOB, IPUMEHSIEMBIX B TEXHUKE, aHAJTU3UPOBATh JTaHHBIE 00
UX COCTaBe, CTPYKTYpE U CIIOCO0ax MOITy4EHUs;

orpeneneHue obJacTell palMoOHAIBHOTO MPAKTHYECKOTO MCIIOJIb30BAaHUS CIIEHUAIBHBIX MaTEPUATIOB
C Y4E€TOM YCJIOBUH UX HKCILTyaTalluH;

YMETh yCTaHAaBJIMBaTh CBS3b MEXIY COCTaBOM, CTPYKTypol CIulaBa H  (DU3HUYECKUMH,
MEXaHUYECKUMU, XUMUYECKMMHU, TEXHOJIOTMYECKMMHU U 3KCIUTyaTalllOHHBIMU CBOWCTBaMH;

UMEThb MPaBWILHO CHOPMUPOBAHHBIE HAyYHBIE MPEICTABICHUS O PEaTbHBIX BO3MOXKHOCTAX
yIy4IIEHUs! KaKuX-1100 CBOWCTB CIIJIaBOB ITyTE€M U3MEHEHUS €ro CTPYKTYPBHI;

3HaTh 000 BCEX CMOCO0ax YMPOUYHEHHs CIUIABOB, KOTOPHIE MOTYT OOECIEUYUTHh JOJITOBEYHOCTH U
PaboTOCTIOCOOHOCTD U3/IETHI

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «MaTepuanoBeleHHe CHEIUaIbHBIX MaTEpPHAIOB» OTHOCHTCS K 4YacTH,
dbopMupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHH.

3. HIJTAHUPYEMBIE PE3VYJIBTATbBI OBYUYEHMUS 11O JUCHUITTIMHE
[Inanupyembie pe3yibTarbl OOY4YEHUsS 110 AWCIUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMI U UHANKATOPAMU JTOCTHXKEHUS! KOMIETEHIIUN ).

HHaHI/IpyeMHG PE3YIbTATBL O6y‘I€HI/I$[ 0 AUCHUILIIMHE, B COOTBETCTBUN

dopmupyembie
C MH/IMKaTOPOM JOCTIKEHHUS! KOMIIETCHIINH HanmenoBanue
KOMITETEHIINN
WHnukatop 1oCTHXEHUS OLIEHOYHOT O
(k00, codepoicanue PesyneTarer 00y4deHus 1Mo
KOMITCTEHIINT cpezncTBa
KOMNemeHyuu) JHCIUTIINHE
(K00, codepaicanue uHOUKamopa)
VK-1. Crmocoben | YK-1.1. 3naet npunHmmner coopa, | 3HaeT npuHOUIEL cOopa, oTOopa U VYcTHbIE U
OCYIIECTBIATH otbopa u 00001mIeHusT | 0000IeHHS nHpOpMAIHHY, TECTOBEIC
KPUTHUYECKHH aHanu3 | MH(OpMALH, METOJIUKH | METOIMKH CHUCTEMHOTO IOJX0Ja BOIIPOCHI,
pOOIEMHBIX CHUCTEMHOT'O HoAX0/a JUIsl | Ui peuieHus] Npo(ecCHOHANBHBIX | MPAaKTUYECKHE
CUTyallMii Ha OCHOBE | PEIICHHs npodeccroHanbHBIX | 3a/1a4 3aaHusA
CHUCTEMHOI'O MOAXOJa, | 3a7a4, B  TOM  4YHCIE C
BbIpabaThIBaTh UCIIOJIb30BaHHEM cHCTEM
CTpaTeruio AecTBUM HUCKYCCTBEHHOI'O MHTEJUIEKTA
VK-1.2. YMmeer aHanm3upoBath U | YMmeer AQHAIN3UPOBATH "
CHUCTEeMAaTH3UPOBATh CHCTEeMaTH3UPOBATh PAa3HOPOHBIC
Pa3HOpO/HbIC IaHHbIE, OLCHUBATh | JaHHbIC
3¢ P EeKTHBHOCTD npouenyp

aHanM3a MpobJIeM W TPHHATHS
pemieHuii B TnpodeccHoHaIbHON
JeSITeNbHOCTH.

VK-1.3. Bnageer meroposiorueii | Biageer crmocoOHOCTBIO pemath
CUCTEMHOIO U  KPUTHYECKOIO | MPOM3BOJCTBEHHBIE u
aHanu3a NPOOJISMHBIX CUTyaluWH; | MCCIeNOBaTelIbCKUE — 3ajadd, Ha
METOJIMKaMH TIOCTAaHOBKM IIE€JIH, | OCHOBE (DYHIAMEHTAJbHBIX 3HAHUH
OTIpECTICHUS croco0oB ee | B o0lacTH MaTepHaJOBEICHUS W
JOCTIDKEHUS, pa3paboTKH | TEXHOJOTHH MaTEepPHajOB

CcTpaTeruil 1ecTBuil.




MK-1. Crocoben | I1K-1.1. 3naer ocHOBHBIE THMHI | 3HAaeT cBoiicTBa ®  oOyacTh YcTHEIE
000CHOBaHHO METaTMYECKUX, NIPUMEHEHNST  OCHOBHBIX  IpYIII TECTOBBIC
(oCMBICIIEHHO) HEMETaJUTNYECKUX U | METaJUTMYECKHX u BOIIPOCHI,
UCIIONIb30BaTh 3HAHMS | KOMIO3UIMOHHBIX ~ MAaTEpPUAIOB | HEMETAJUIMUECKHX MaTEPUAJIOB; HpaKTHYEeCKUE
OCHOBHBIX THUIIOB | Pa3IMYHOTO Ha3HAYEHHs, B TOM | (M3MYECKYIO0 CYIIHOCTH SIBICHHH, 3aJaHus
MCTAJUTMYCCKHX, Yyuclie ~ HAHOMATEpPUAIOB  JUIS | MPOMCXOASAIIMX B MaTepuanax B
HEMETAJUIMYECKUX W | PEIICHHs npodecCHOHANBHBIX | YCIOBHSAX  NPOM3BOJCTBA  TIOA
KOMIIO3HUITHOHHBIX 3amad BO3JICHCTBHEM BHEIIHHX (PAKTOPOB
MaTepHaoB (HarpeBa, OXJaXKACHUS M [Ip.), UX
pa3IHIHOTO BIMSIHAS  Ha  CTPYKTypy, a
Ha3HAUeHHUS, B TOM CTPYKTYpBI — Ha  CBOWCTBa
qrcie COBPEMEHHBIX METaJUTMIECKIX
HAHOMATEPHAJIOB IS MaTepHaJIOB
peneHus IK-1.2. VYmeer ycraHaBinuBaTh | YMeer yCTaHABIIUBATh
npodecCHOHANBHBIX 3aKOHOMEPHOCTH  B3aMMOCBSI3H | 3aKOHOMEPHOCTH B3aUMOCBSI3H
3ajad. cocTaBa MaTepHalIoB, ux | cocraBa MaTepuaosB, ux

CTPYKTYPBI u (Gbu3MKO- | CTPYKTYpPHI u ¢usmko-

MEXaHUYECKUX CBOMCTB MEXaHWYECKHX CBOWCTB

I1K-1.3. Bnazgeer cnocoOHocThio | Brameer CHOCOOHOCTBIO

000CHOBaHHO (OCMBICTIEHHO) | 0OOCHOBaHHO (OCMBICIIEHHO)

WCTIONB30BaTh 3HAHHUS OCHOBHBIX | HCIIONB30BaTh 3HAHUS OCHOBHBIX

TUTIOB METAIUTMICCKUX, | THIIOB METAIUTMICCKUX u

HEMETaJUTHICCKUX 1 | HEMETaJUNTHIeCKUX MaTepHajioB

KOMIO3HIIMOHHBIX ~ MAaTEpUANOB | Pa3IMYHOTO  Ha3sHAYCHHWA IS

Pa3IUYHOTO HAa3HAYCHHSA, B TOM | PCIICHHUS po¢eCCHOHATHHBIX

4pciIe ~ HaHOMATEpPHWaJoB IS | 3ajad

penieHus po¢heCCHOHATBHBIX

3anaq
[K-2. Cnoco6en | TIK-2.1. 3HaeT NPUHLUNBI | 3HaeT Hay4YHbIE OCHOBHI BBIOOpa YcTHBIE U
OCYILIECTBIISATH panMoHaIbHOTO BBIOOpA | METAJUTMUECKHX u TECTOBBIC
palMOHANBHBIH BHIOOP | MaTepualioB, OLCHKU HAJC)KHOCTH | HEMETAJUIMYECKHX MaTepHaIoB BOIIPOCHI,
MaTepHalioB U | MaTepHaJIOB U OOBEKTOB NpaKTHYEeCKUE
ontuMusupoBath  uXx | [1K-2.2. Ymeer ananmu3upoBaTh | YMEET aHAJIM3MPOBATh  yCJIOBUS 3a/1aHus
pacxooBaHUe Ha | ycioBHs HCTIOJH30BAHUS | WUCIIONB30BAHUS MaTepHualoB,
OCHOBE aHajJM3a | MaTepHajoB, ¢dopmynupys | hbopmynupys TpeboBaHus
3aJJaHHBIX YCIOBUH | TpeboBaHUsI HEOOXOJUMBIX | HEOOXOTUMBIX ¢uznko-
AKCILTyaTaI[UH (HU3MKO-MEXaHHMUYECKUX, MEXaHUYECKHUX,
MaTepHalioB, OLEHKH | 3KCIUTyaTAIMOHHBIX CBOMCTB K | AKCIUTyaTal[MOHHBIX  CBOMCTB K
ux HAJEXHOCTH, | HAM, BKJIFOYAas SKOJOTHYHOCTH M | HAM, BKIIOYas DKOJOTHYHOCTH H
SKOHOMHYHOCTH U | DKOHOMHYECKYI0 3()()EKTHBHOCTh | SIKOHOMUYECKYIO  I(P(EKTHBHOCTH
9KOJIOTUYECKUX UX MPOM3BOJICTBA; OCYLIECTBISATH | X MPOU3BOJICTBA; OCYILECTBIAThH
MOCJIEICTBHIA panuoHaIbHbIH BBIOOD | palMOHaNbHBIN BHIOOP MaTepHaoB,
MIPUMEHECHUS MaTepualioB, ONITUMHU3UPOBATh MX | ONTUMH3MPOBATH UX PACXOJOBAHHE

pacxo/loBaHUE HA OCHOBE aHAIM3a | HA OCHOBE aHallu3a 3aJaHHbIX

3aJIaHHBIX YCIOBHH SKCIUTyaTalluu | YCIOBHI IKCILTyaTallu

MaTepHaloB, OIICHKH UX | MaTepuaos, OIICHKHU ux

HAQ/IKHOCTH, JKOHOMHYHOCTH U | HAaJIC)KHOCTH, OKOHOMHYHOCTH U

9KOJIOTHYECKUX TIOCIIEACTBUH | HKOJIOTUIECKUX MOCIIEICTBUI

MIPUMCHCHUSI. MIPUMEHECHHUS

TIK-2.3. Bmazeer cmnocoOHocThIO | Biameer HaBBIKAMU BEIOOpa

OLICHUBATh HAJICXKHOCTh | MaTepUAIIOB JUTS 3aJJaHHBIX

MaTepualioB W  JIOJTOBEYHOCTh | YCIOBHIl JKCIUTyaTallud C Y4eTOM

KOHEYHBIX W3JeNUH U3 HUX, | TpeOOBaHMI TEXHOJIOTUYHOCTH,

HCIIONb3Ysl 3HAHMS O B3aUMOCBSI3M | SKOHOMUYHOCTH, HAJEXHOCTH U

coCTaBa, CTPYKTYPBI U | JI0JITOBEYHOCTH 9KOJIOTMYECKUX

IKCITyaTal[HOHHBIX CBOWCTB MTOCJICICTBUI UX MPUMEHECHHUS
TIK-4. Cmocoben | I1K-4.1. 3naer MeToabl aHaimu3a U | 3HaeT METOJIBI aHaan3a u YcTHBIE H
OpraHu30BaTh 00paboTku pe3ynbpTaTtoB | 006paboTKH pPE3yNbTaTOB TECTOBBIC
NIPOBEJICHUE aHAJIN3a U | SKCIIEPUMEHTOB, MpaBHia | SKCIICPUMEHTOB, npaBHia BOTIPOCHI,
aHATU3UPOBATH opopMIICHHS OTYECTHOW | O(OpPMIICHHS OTYCTHOW | MPAKTUIECKHE
CTPYKTYPY HOBBIX | JOKYMECHTAIIHH, BKIIFOYAs | TOKYMCHTAIUH 3aIaHus
MaTepHalloB, TpeboBaHus I'oCT u




a/lalTUPOBAThH
METOIUKH
HCCIICIOBAHMSI CBOMCTB
MaTepHUaoB K
MOTPEOHOCTSIM
MIPOU3BOJICTBA u
pa3pabaTbIBaTh
creluanbHbIe
METO/IUKH.

HOPMOKOHTPOJISIO

IIK-4.2. YMeeT aHAIM3UPOBATH
CTPYKTYPY HOBBIX MAaTEpPHAJIOB,;

YMeeT aHaNH3WPOBATH CTPYKTYPY
HOBBIX MaTepUasoOB; YCTAaHABIUBATh

a/lanTUPOBaTh METOJMKH | CBA3b COCTaBa M  CTPYKTYpPBI
HCCIIeJOBaHMS CBOHCTB | Marepuajla ¢ MEXaHUYECKHMH,
MaTepualioB K  MOTPEOHOCTSIM | XMMUYECKUMH, TEXHOJIOTHUECKHMHU
NIPOM3BOJICTBA M pa3padaThiBaTh | U 9KCIUTyaTallHIOHHBIMU
crieuaIbHble METOAUKU CBOMCTBaAMH

[IK-4.3. Bmameer HaBeikamu | Brmageer HaBBIKAMU aHaIn3a
CTaTHCTHYECKOW 00pabOTKM ¥ | pe3yibTaToB HCCIICTIOBaHUH,
aHaNM3a pe3ynpTaToB | GOPMYNUPOBAaHUS  BBIBOAOB |
HCCIICAOBaHMH, (OPMYIMPOBAHUS | 3aKITIOUCHUH, odopmIeHHS

BBIBOJIOB " 3aKJII0YEHUH, | OTYETHOM TOKyMEHTaluu
odopmIIeHHS OTYETHOU
JIOKYMEHTaIlu!

4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKOCTh AUCIUTUTMHEI COCTABIISIET 6 3a4eTHRIX euHHUI, 216 Jacos.
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Pasnen 1. Beegenue. dusuko-
XUMHUYCCKHUEC, MCXaHUYECCKUE U

1 ’ . 1 1-2 1 20
TEXHOJIOTUYECKHE CBOMCTBA
METAJJIOB U CIJIABOB
Pazgen 2. ATOMHO-KpUCTAITUYECKOE

2 CTpOGHHE METaNIOB U  CIUIABOB. 1 1-4 3 4 25
OCHOBBI TEOPHH CIIJIABOB.

3 Pazgen 3. CrenuajibHbBIE CTalld U 1 5-6 6 8 40 PedTrRr-KOHTpOIIE 1
CILIABBIL. 7-12 PeliTuHr-KOHTpOIB 2
Paznen 4. CnennanbHbIE CIUIaBBI HA

4 A . 1]13-14| 4 30
OCHOBE IIBETHBIX METAJJIOB.

Paznen 5. CnennanbHbIe

5 A . 1]1518| 3 28
HEMETANTMYCCKNUE MAaTCpHAJIbI.

Paznien 6. Hayunsie 0cHOBEI BEIOODA

6 | MeTaJuIMYeCKNX U HEMETaIIIMYECKUX 1 | 15-18 1 6 2 10 PeliTunr-xoHTpOINHL 3
MaTepHaloB.

Bcero 3a 1 cemectp 1 18 18 18 153 | DOxk3amen (27 yacos)
Hanuuue B qucnumnune KIT/KP —
Hroro no aucumniute 1 18 18 18 153 | DOxks3amen (27 yacoB)




Conep:kanue JJeKIIMOHHBIX 3aHATHI 110 JUCIUIINHE

Paszoen 1. Bsedenue. ®u3zuxo-xumuueckue, MexaHuyeckue u mMexHOI02U4ecKue Ceoucmaed
Memainios u Cniasos.

Tewma 1.1. Benenue. 3nauenue, 11e11b 1 3aa4u Kypca. OU3NUecKue U XMMUYECKUE CBOMCTBA!
TeMIeparypa IUIaBIC€HUS, IUJIOTHOCTb, YAENbHBIM Bec, KOI((UIMEHT TEeIONPOBOIHOCTH,
TEMIEepaTypHbId KO3((GUIIMEHT TUHEHHOTO PAaCIIUPEHUs, YACTbHOE IEKTPHUECKOE COMPOTHBIICHHUE,
KOPPO3UOHHAsI CTOUKOCTh, OKHCIIIEMOCTb.

Tema 1.2. MexaHuueckue CBOWMCTBA: BPEMEHHOE CONPOTHUBIICHHE PaA3pPYIICHUIO, MPEIei
TEKY4Y€CTH, OTHOCUTEIIBHOE YUIMHEHUE, OTHOCUTEIBHOE CY)KEHUE, TBEPJIOCTh, yAapHas BA3KOCTb.

Tema 1.3. TexHosornueckue coiicTBa: Jluteitnsle cBoiicTBa. JKuakorekydecTb, ycaaka
(nmuueitHass, oObemHas). (OOpabaThIBa€MOCTh  JaBJICHHE, 00pabaThIBAEMOCTh  PE3aHHEM,
CBapUBaEMOCTb.

Paszoen 2. Amomno-xpucmannuueckoe cmpoeHue memannog u cniasos. OcHogvl meopuu
CN1a808.

Tema 2.1. ATOMHO-KpUCTAIUNIMYECKOE CTPOCHUE METAILIIOB.

Tema 2.2. Buner crimaBoB. IIpumenenue npaBuia ¢a3 [mO0ca mist aHamm3a paBHOBECHBIX
JarpamMM COCTOSIHHSL.

Tewma 2.3. luarpamMmbl COCTOSTHUS IBOMHOTO CIJIaBA: C TIOJIHOW HEPACTBOPUMOCTHIO, C TTOJTHOU
U OrpaHMYEHHOW pPaCTBOPUMOCTBIO, C TMOJUMOP(HBIMU TPEBPANICHUSIMH M XUMHUYECKOTO
coenuHeHus. CBA3b MEXK/y CBOICTBaAMHU CILJIAaBOB M TUIIOM JIMAarpaMM COCTOSTHUSI.

Tema 2.4. JluarpaMMbl COCTOSHUSI TPEXKOMIOHEHTHBIX cucTteM. OOIIHMe NPUHIUIIBI
IIOCTPOEHHUS TPEXKOMIIOHEHTHBIX AMArpaMM COCTOSIHUS.

Pazoen 3. Cneyuanvnvie cmanu u cniasbi.

Tema 3.1. JlmarpamMma COCTOSIHHSI KeJIe30 — YIIepoA. YTJICPOAHMCTBIC  CTallu.
Mertannyprudeckoe kauecTBo cTajeil. JIoCTOMHCTBA U HEJOCTATKU YIJIEPOAUCTBIX CTaeH.

Tema 3.2. ®a3oBble MpeBpallleHUs B CTAISAX IPU HarpeBe U OXJIAXKACHUH. Buabl TepMuueckoit
00paboTKu cTane.

Tema 3.3. OcHOBbI JnerupoBaHus. BiusHue Ierupyrommx 53J€MEHTOB Ha CTPYKTYpy U
cBoiicTBa ctanu. Kinaccugukaiys nerupoBaHHbIX CTaleH.

Tema 3.4. KoHCTpYKIIMOHHBIE JIETUPOBAHHBIE CTald OOIIETO W CIENHUATBHOTO HAa3HAYEHUSI.
WNHCcTpyMeHTaIbHbIE JIETHPOBAHHBIE CTAIM U CILJIABHI.

Tema 3.5. Cranu 1 cruaBbl ¢ 0COOBIMM XUMUYECKUMH CBOWCTBAMHU.

Tema 3.6. TerocTolikue U )KapONPOYHBIE CTANIH.

Tema 3.7. Cranu u cruiaBbl ¢ 0COOBIMU (PU3NYECKUMH CBOWCTBAMHU.

Pa3de/z 4. Cneuuaﬂbele Cnjidebl HA OCHOB€E UBENIHbLIX Memailjloe.

Tema 4.1. Krnaccudukanuss CrjaaBoB Ha OCHOBE THUTaHA. [E€XHOJOTHYECKHE U
OKCIUTyaTallMOHHBIE CBOMCTBA THUTAHOBBIX CIIJIABOB. BBICOKOMPOYHBIE TUTAHOBBIE CIUIABHI.
}KaponpquLIe TUTAHOBBIC CIIJIABBI. CHJ'IaBI)I Ha OCHOBC THUTAHA CO CIICIaJIbHbIMH CBOﬁCTBaMH.

Tema 4.2. Knaccudukamus crniaBoB Ha OCHOBE HHUKeNs. JKapocTolikie HUKENEBbIE CIUIABBI.
HpI/IHHI/IHBI J'Iel"I/IPOBaHI/ISI )KapOHpO'—IHI)IX HUKCJICBBIX CIIJIABOB. BJ'II/I?IHI/Ie ﬂernpy}omnx 3JICMCHTOB Ha
JKApONPOYHOCTh CIIJIABOB Ha OCHOBe HUKens. JKapompounbsie aegopMUpyeMble H JIHTEHHBIC
HUKCIICBLIC CIIJIABbI

Pazoen 5. CneyuanvHvie HememaniuiecKue Mamepuasl.

Tema 5.1. CnennanbHble MOJMMEpPHBIE MaTepuabl: XapakTepHble 0COOEHHOCTH MOTUMEPHBIX
marepuanioB. Ilmactmaccel  oOmierexHuyeckoro HasHaueHus. IlmacTmacchl — crnenMaIbHOTO
Ha3HAYCHMUS.

Tema 5.2. Pe3unsbl 00111€T0 U CIIEIHATBHOTO HA3HAYCHHUS.

Pazoen 6. Hayunvie ocHobl 6b100pa Memaniuieckux u Hememaniuieckux Mamepuaios.
Tema 6.1. O01e peKOMEHAALNH 110 BBIOOPY CIIELUAIBHBIX CTalel U CIUIaBOB.



Tema 6.2. Bei0op criaBa a1 H3JEIHA pa3IMYHOTO Ha3HAYCHHS C YUETOM IKCILTyaTaIl[MOHHBIX
TpeOOBaHUI U OXPaHbl OKPYKAIOIIEH CPEIbI.
3axnrouenue.

Conep:kaHue NPAKTHYECKUX 3AHATHI MO IUCHUIINHE

Pazoen 2. Amommuo-kpucmannuueckoe cmpoenue memannog u cniasos. OcHogvl meopuu
CNJ1ABO8.

Tema 2.1. ATOMHO-KpHUCTaNINYECKOE CTPOEHUE METAILIOB.

ConeprkaHue TPaKTUYECKUX 3aHATHM.

PacyeT MeXIIIIOCKOCTHBIX PACCTOSHUM U PEHTIEHOBCKOM MJIOTHOCTH BEILIECTBA.

Pazoen 3. Cneyuanvuvie cmanu u cniasol.

Tema 3.1. JluarpamMma COCTOSTHUS KeJIe30 — YIIIePOA. YTIEPOIUCTHIE CTAIH.

Tema 3.2. ®a3oBbie IpeBpalleHHs B CTAISAX MPU HArPeBE M OXJIAKACHUU. BUbI TepMHUUECKON
00paboTKH cTase.

CopepxaHue MPaKTUYECKUX 3aHATUH.

W3ydyenue nmarpaMMbl COCTOSIHHS >Kene3o-yriepoa. [Ipuvenenne mpaBuna ¢a3z ['mG6ca s
OTpe/ieNIeHus! CTETIEHH CBOOO/IBI.

Omnpenenenre pexXMMOB TEPMUYECKONH 00padOTKH M KOHEYHONW MHKPOCTPYKTYPHI OTJIMBOK H3
YIJIEPOAMCTHIX CTaleil.

Pazoen 6. Hayunvle ocnogbl 6b160pa Memaniuieckux u Hememaiiuieckux Mamepuaios.

Tema 6.2. Boi6op crutaBa Juist U3A€IMHA Pa3IMyHOTO Ha3HAYEHUS C YYETOM SKCILTyaTallMOHHBIX
TpeOOBaHUI U OXpaHbl OKPYKAIOIIEH CPEIbI.

CopnepxaHue MPaKTUYECKUX 3aHATUH.

Br160op nerupoBaHHBIX CTalel U UX TEPMOOOPAOOTKU Ui KOHKPETHBIX J€Talel ¢ 3aJaHHBIMH
CBOMCTBaMH.

5. OHEHOYHBIE CPEJACTBA UIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOTAM OCBOEHUW S JUCITATLTAHBI
U YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJb YCHEBAEMOCTU (pelimuHe-KoHmponv 1, petimune-KoHmponv 2,
PeUmuHe-KoHmpois 3).

Bonpocwt k petimune-xonmponio Ne 1

1. 3Hnavenue, nenp M 3a7auu Kypca. PuU3MUECKHe W XMMUYECKHE CBOMCTBa: TemIeparypa
IUTABJIEHUS, IUIOTHOCTh, YIEIbHBIA BeC, KOA((UIMEHT TEmIoNnpoBOJHOCTH, TEeMIIepaTypHbIN
KO3(QUIMEHT JTMHEHHOTO pacIIUpPEHUsi, YJEIbHOE AIEKTPUUECKOE COMPOTHBIIEHUE, KOPPO3UOHHAS
CTOMKOCTBH, OKHCIIIEMOCTb.

2. MexaHnuecKkue CBOMCTBA: BPEMEHHOE CONPOTHUBICHHUE PAa3pyLICHHIO, MPeesl TEKy4eCTH,
OTHOCHUTEJIBHOE YJUIMHEHUE, OTHOCUTEIILHOE CYXKEHUE, TBEPAOCTh, y1apHas BI3KOCTh.

3. Jlureiinble cBoicTBa. JKUAKOTEKy4YeCTh, ycaika (JInHeitHas, 00beMHas ).
OO6pabaTbiBaeMOCTh JaBJeHUE, 00pabaTHIBAEMOCTh PE3aHUEM, CBAPUBAEMOCTb.
ATOMHO-KpPUCTAJITINYECKOE CTPOEHUE METAJLIIOB.

Bunsl critaBos.

ITpumenenue npasuia a3 ['n66ca 11 aHanKu3a paBHOBECHBIX AMArPAMM COCTOSHHSL.
JlmarpaMMbl COCTOSIHHSI JBOMHOIO CIUIaBA C IOJHOW HEPaCTBOPUMOCTBIO, C IOJHOM WU
OTrpaHMYEHHON PaCTBOPUMOCTBIO.

9. JlmarpamMMbl COCTOSIHHSI JIBOMHOTO CIUIaBa C IOJIHOW HEPacTBOPUMOCTBIO, C TIONHOW U
OTPaHUYEHHON PACTBOPUMOCTHIO, C TOTUMOP(HBIMU MPEBPALICHUSIMUA U XUMHUECKOTO COEMHEHUSI.

N ok



10. CBsa3b Mexy CBOMCTBaMU CILIaBOB U TUIIOM JUAarpaMM COCTOSHUS.
11. JluarpaMMbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX cHcTeM. OOIue MpUHIMIBI TOCTPOCHHUS
TPEXKOMIIOHEHTHBIX JUAarpaMM COCTOSHUS.

Bonpocwi k peiimune konmponio Ne 2

1. Jluarpamma COCTOSIHMS JK€JI€30 — YIJIepoA. Y TJIepOAUCThIE CTaJH.
2. Meramnyprudeckoe Ka4ecTBo ctayield. JoCTOMHCTBA U HEIOCTATKHU YITIEPOJUCTBIX CTajeH.
3. ®a30Bble NpEBpallleHUs B CTAJSAX IMPH HArpeBEe W OXJAXKACHUU. Buapl TepMuueckon
00pabOTKH CTaJCH.
4. OcHOBBI JerupoBaHus. BiusiHue JErupyronmMx 3JI€MEHTOB HAa CTPYKTYpY U CBOMCTBa
CTaJH.
Krnaccudukanus 1erupoBaHHbBIX CTaJICH.
KoHcTpyKInoHHbBIE JIETUpOBAaHHBIE CTAJIM OOIIETO U CIIEUAIBHOIO HA3HAYCHHUS.
NHcTpymeHTanbHBIE TETHPOBAHHBIC CTAIHM U CIUIABHI.
Cranu u criaBbl ¢ 0COOBIME XUMUYECKHMMH CBOWCTBAMHU.
Temocroiikue 1 >KaponpoOYHbIC CTAIH.
10 Cranu u cruiaBbl ¢ 0COOBIMU (PU3NYECKUMU CBOMCTBAMHU.

©o~No o

Bonpocur k petimune konmponro Ne 3

1. Kiaccudukanus CruiaBOB Ha OCHOBE THUTaHA. TEXHOJOTMYECKHE M DKCIUTyaTallMOHHBIS
CBOMCTBA TUTAHOBBIX CILIABOB.

2. BBICOKOTIPOYHBIC TUTAHOBBIC CILIABHI.

3. KapomnpouHbie TUTAHOBBIC CILIABHI.

4. CmnaBbl Ha OCHOBE TUTAaHA CO CHENHMAILHBIMU CBOHCTBAMHU.

5. Kiaccudukaius criiaBoB Ha OCHOBE HUKeIIS. JKapoCTOWKHE HUKEIIEBBIC CILIABBI.

6. IIpuHIMIBI JETUPOBAHHS JKAPONMPOUYHBIX HHUKEJICBBIX CIUIAaBOB. BIHMSHHE JIETHPYOMUX
AIIEMEHTOB Ha KAPOMPOYHOCTH CIJIABOB HA OCHOBE HUKEIIS.

7. Kapompounsie eopMUPYEMbIC U JTUTCHHBIC HUKEIICBHIC CIIIABHI.

8. OOmue peKkoMeHIalliu 10 BEIOOPY CHEMATBHBIX CTalled U CIIIIaBOB.

9. ChenuaibHbIC TMOJMMEPHBICE MaTepUabl: XapaKTepHbIE OCOOCHHOCTH IMOJIMMEPHBIX
MmaTepuainoB. [lmacTmaccel  oOmIeTeXHMYECKOro  HasHaueHWs. [lmacTtmaccel — cHerUalbHOTO
Ha3HAYEHUS.

10. Pe3uHsI 001I€r0 U CHENHUANILHOI0 Ha3HAYEHHUS.

11. BeiOop crutaBa s W3ACIUN PA3TUYHOTO HA3HAYEHHUS C YYETOM DKCILTyaTallMOHHBIX
TpeOOBaHUI M OXpaHBI OKPYKAIOIIECH CPEIbI.

5.2. IIpoMeskyTOUHAsI aTTECTALUS IO UTOT'aM OCBOCHMS JMCLUIUIMHEL B (hOpME IK3aMEeHa.
JK3aMeHALMOHHBIE BONPOCHI

1. 3navenue, nenb M 3a7a4u Kypca. PU3NMUECKHE W XMMUYECKHE CBOMCTBA: TemIeparypa
IUTaBJIEHUS, IUIOTHOCTh, VYIEIbHBIA BecC, KOA()(UIMEHT TEmIonpoBOJHOCTH, TEeMIIEpaTypHbIN
KO3(PUIMEHT JTMHEHHOTO pacIIMpPEHUs], YJEIbHOE AIEKTPUUECKOE CONPOTHUBICHHE, KOPPO3UOHHAS
CTOMKOCTBH, OKHCIIIEMOCTb.

2. MexaHnuecKkue CBOMCTBA: BPEMEHHOE CONPOTHUBICHHE Pa3pyLIECHHIO, Mpees TeKy4ecTH,
OTHOCHUTEIIbHOE YAJIMHEHNE, OTHOCUTEIBHOE CYKEHHE, TBEPIOCTb, yAapHas BA3KOCTb.

3. Jlureiinble cBoiicTBa. XKUAKOTEKy4YeCTh, ycaaka (JInHeHast, 00beMHas ).
OO6pabaTbiBaeMOCTh JaBieHUE, 00pabaThIBAEMOCTh PE3aHUEM, CBAPHUBAEMOCTD.
ATOMHO-KpPUCTAJITINYECKOE CTPOEHUE METAJLIIOB.

Bunsl criaBos.
[Tpumenenue npasuia a3 ['n66ca 1y aHanKu3a paBHOBECHBIX AMArPAMM COCTOSHHUSL.

No gk



8. JlmarpaMMBbl COCTOSIHUSI JBOWHOTO CIUJIaBa C TOJIHOW HEPACTBOPUMOCTBIO, C TIOJTHOW M
OTPaHUYEHHOU PACTBOPHUMOCTHIO.

9. JlmarpamMmbl COCTOSIHMSI JBOMHOIO CILIaBa C IMOJHOW HEPACTBOPUMOCTHIO, C MOJHOM M
OTPAaHUYEHHOW PACTBOPUMOCTHIO, C TOTUMOP(GHBIMH MIPEBPAMIEHUSIMU U XUMUYECKOTO COCTUHCHUS.

10. Cssi3bp MeX Ay CBOWCTBAMH CIUJIABOB U TUIIOM JUArpamMm COCTOSIHHUSL.

11. JlmarpamMmbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX cucTeM. OOIIue MPUHIUIBI TOCTPOCHUS
TPEXKOMITOHEHTHBIX JHarpaMM COCTOSIHUS.

12. Jlmarpamma COCTOSIHUS KeJIe30 — YTIAEpod. YTIEPOTUCThIC CTAIH.

13. Merannypruueckoe KauecTBo crajeil. JJocTOMHCTBa U HEJOCTATKU YIIIEPOAUCTHIX CTaJICH.

14. ®azoBble mpeBpallleHUs B CTaIAX I[P HArpeBe U OXJIAXACHUU. Buapl TepMuyeckoit
00pabOTKH CTaNCH.

15. OcHoBpl nerupoBanus. BinsHuEe JEerupyrolUX 3JEMEHTOB Ha CTPYKTYpy M CBOWCTBa
CTaJIu.

16. Knaccudukanus 1erupoBaHHBIX CTaJEH.

17. KoHcTpyKLIHOHHBIE JIETUPOBAHHBIE CTAIH OOIIET0 U CIIeNUaIbHOTO Ha3HAYCHHUSI.

18. NHcTpyMeHTaIbHBIE JISTHPOBAHHBIC CTAIN U CILIABHI.

19. Cranu u crnaBsl ¢ 0COOBIMU XUMUYECKUMU CBOMCTBAMHU.

20. TemocTOMKHUE ¥ KAPOIPOIHBIE CTAIH.

21. Cranu u cruiaBbl ¢ 0COOBIMU (PU3UIECKUMHU CBOWCTBAMH.

22. Knaccu¢ukanusi CIulaBOB Ha OCHOBE THUTAaHA. TEeXHOJOTHYECKHE M IKCILUTyaTallMOHHEIC
CBOICTBAa TUTAHOBBIX CILJIABOB.

23. BBICOKOPOYHBIEC TUTAHOBHIE CILIABHI.

24. YKaponpouHble TUTAHOBBIE CILIABBI.

25. CrmiaBbl Ha OCHOBE TUTaHA CO CTIEIUATBHBIMHA CBOWCTBAMH.

26. Knaccudukanus crinaBoB Ha OCHOBE HUKeNs. JKapocTolK1ie HUKETIEBbIE CIUIABBI.

27. TlpuHIUIBI JIETUPOBAHHS JKAPOMPOYHBIX HHUKEJICBBIX CIUIABOB. BIHSHEE JIETHPYIOIIHX
AIIEMEHTOB Ha KAPOMPOYHOCTH CIJIABOB HA OCHOBE HUKEIIS.

28. XKapompounsie eoOpMUPYEMbIC U JTUTCHHBIC HUKEIICBBIC CIIIABHI.

29. XapakTepHble 0COOEHHOCTH MOIUMEPHBIX MaTepuasnoB. [ImacTtMaccel 00IIETEXHUYECKOTO
Ha3HAuCHMUS.

30. Ilmactmacchl cenualbHOTO HA3HAYCHHUS.

31. Pe3sunbl 001I€T0 ¥ CIENUAIBHOIO HA3HAYECHUS.

32. OOume pekoMeHaluy o0 BEIOOPY CHEeNMaTbHBIX CTalieil u crutaBoB. BriOop craBa amnst
U3JIeNUi  Pa3TUYHOTO HA3HAYEHHWS C YYETOM OKCIUTyaTallHOHHBIX TpeOOBaHMA W OXpaHbI
OKPYXKaroILEeH Cpebl.

5.3. CamocTosiTe/IbHAsA padoTa 00y4aromerocs.

Paszoen 1. Bsedenue. ®u3zuxo-xumuueckue, MexaHuyeckue U mexHOI02UYecKue Ceoucmasd
Memannos u Cniagos.

Tema 1.1. dusnueckne M XUMHUYECKHE CBOMCTBA: TEMIEparypa IUIaBICHUS, IJIOTHOCTH,
yIeNbHBIM Bec, KOA(QUIMEHT TEIUIONPOBOJIHOCTH, TeMIepaTypHbId Ko3(h(UIMEeHT IMHEHHOro
paciIupeHusl, yeIbHOE AIEKTPUIECKOE COMPOTUBIIEHNE, KOPPO3UOHHASL CTOMKOCTh, OKHCIIIEMOCTbD.

Tema 1.2. MexaHuueckue CBOMCTBAa: BPEMEHHOE COIPOTUBIEHUE pa3pyLICHUIO, Ipenei
TEKYy4eCTH, OTHOCUTENIFHOE y/IJIMHEHHE, OTHOCUTENIbHOE CY)KEHUE, TBEPJOCTb, yapHasl BI3KOCTb.

Tema 1.3. TexHosornueckue cBoicTBa: Jluteiinble cBoiicTBa. JKMAKOTEKydecTh, ycaaka
(iuneiiHas, oObemHas). OOpaOaThIBa€MOCTh  JaBiIeHHE, 00pabaThIBAEMOCTh  pPE3aHHUEM,
CBapUBacMOCTb.

Pazoen 2. Amommno-kpucmaniuveckoe cmpoenue memannog u cnaasos. OCHOGbL meopuu
CN1a6o0s.

Tema 2.2. Bunpl crunaBoB. Ilpumenenue npaBuia a3 ['mG6ca myig aHanm3a paBHOBECHBIX
JarpamMm COCTOSIHMSL.



Tema 2.3. JIlnarpaMMbl COCTOSIHUS IBOMHOTO CIUIaBa: C MOJHOW HEPACTBOPUMOCTBIO, C TIOJTHOM
U OrpaHMYEHHOH pacTBOPUMOCTBIO, C TOJUMOPGHBIMU TPEBPAMICHUSIMH M XHUMHUYECKOTO
coenuHeHus. CBA3b MEXK/y CBOMCTBaMH CILJIABOB M TUIIOM JIMAarpaMM COCTOSTHUSI.

Pa3zoen 3. Cneyuanvruvle cmanu u cniaebl.

Tema 3.1. Meramtypruueckoe kauecTBo cTajieid. JIocToMHCTBa U HEAOCTATKU YIIEPOAUCTHIX

CTaJIEN.

Tema 3.2. ®a3oBbie IpeBpalCHHs B CTAISAX MPU HArpeBe M OXJIXKACHUU. Bubl TepMudeckoii

00paboTKu cTanei.

Tema 3.4. KOHCTPYKI_[I/IOHHBIe JIETUPOBAHHBIC CTaIU O6HI€1"O 1 CIICOUaAJIbHOTO Ha3HaA4YCHUA.

I/IHCprMeHTaJIbHBIe JICTUPOBAHHBIC CTAJIX U CIJIaBbI.

Tema 3.5. Cranu # cruiaBbl ¢ 0COOBIMH XUMUYECKUMH CBOHCTBAMMU.

Tema 3.6. TemtocTolik1e U KapONPOYHBIE CTANIH.

Tema 3.7. Ctanu u CIutaBbl ¢ 0COOBIMU (PU3UIECKUMU CBOHCTBAMH.

Paszoen 4. Cneuuafszbze Cniaevl Ha OCHOB€E YBEMHbIX MemaJjllos.

Tewma 4.1. BBICOKOHquHBIe TUTAHOBBLIC CIIJIaBbI. }Kapor[pqubIe TUTaHOBBIC CIUIaBbl. CIIaBBI

Ha OCHOBEC THTaHa CO CIICIMaJIbHBIMH CBOMCTBaMH.

Tema 4.2. XKapocroiikue HUKENEBbIE CIUIaBbl. [IpUHIUNBI JIETMPOBAHHS >KAPOIPOUHBIX
HUKEJIEBBIX CIUIABOB. BiHsHUE JErHpyIOMUX 3JIEMEHTOB Ha KapOMPOYHOCTH CIJIABOB HA OCHOBE
Hukens. XKaponpounsie 1eopMUpyEMBbI€ U JTUTEHHbBIE HUKEIIEBhIE CIIJIaBbI

Paszoen 5. Cneyuanbnvle Hememaniuieckue mamepuabi.

Tema 5.1. IlractMacchl OOILIETEXHUYECKOrO Ha3HAYECHUS.

Ha3Ha4YCHUs.

Tema 5.2. Pe3uHsbl 001I€r0 U ClIEUAIBHOr0 Ha3HAYEHUS.
Pa3zoen 6. Hayunvle ocnogwl 66100pa memaniiuieckux u HememaiiuiecKkux Mamepuanos.
Tema 6.2. Boi6op cruiaBa amst u3enuii pa3aIMiyHOTO Ha3HAYCHHSI C YUETOM IKCIUTYaTaIllHOHHBIX

TpeOOBaHUI U OXpaHbl OKPYKAIOIIEH CPEIbI.

®onx  oueHo4HbIX  MarepuasioB  (ODOM)  mis

JIOKYMEHTOM.

IImacTmaccel  cnenuaabHOTO

IIPOBCACHUA aTrecranuu YPOBHA
C(i)OpMI/IpOBaHHOCTI/I KOMIETEHIIUN o6yqa10mﬂxc>1 o  JUCHUIIINHC O(l)OpMJ'ISICTCSI OTACJIbHBIM

6. YHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

JUCHMUIIIAHBI

6.1. KuuroodecneyeHHOCTH

KHUT'OOBECITEYEHHOCTb
HaumeHoBaHue JuTEpaTyphl: aBTOP, Ha3BaHUE, BU]] U3/aHUS, Ton
H3JaTeNbCTBO M3 IAHNS Hanuuue B 3nexTpoHHOM
oubmmoreke Bnl'Y
OcHoBHas nuTeparypa
1. Comarnies FO.I1., Mpsixun E.N., Tuupaiinen B.1O. Criennanbabie 2019 https://e.lanbook.com/reader/book/1
Marepualibl B MAIIMHOCTPOCHUH: YUeOHHK. 2-¢ U3/l., UCIIP. U JIOI. — 18630/#2
CII6.: U3patenbcTBO «Jlamby, 2019. — 664 c.: wi. — (YueOHUKN A5t
By30B. CriennanpHas suteparypa). ISBN 978-5-§114-3921-8
2. Ouummos, M. A. MeToom0rus BEIOOpa METAIUTHYECKHX CIIABOB U 2013 http://www.iprbookshop.ru/66549.ht
YIPOUHSIOIUX TEXHOJIOIUH B MamuHocTpoeHun. Tom II. IBeTHbIe ml
METaJUIbI U CIUIaBBI [ DJEKTPOHHEIN pecypc] : yuebHoe nocodue / M. A.
Oununnos, B. P. bapas, M. A. I'epBacbeB. — DIEKTPOH. TEKCTOBBIE
nanable. — ExatepuHOypr : Ypanbckuil denepaibHbIil YHUBEPCHTET,
9bC ACB, 2013. — 236 ¢. — 978-5-7996-0929-0.
3. Kapronoga JI. B. OCHOBBI MaTepHaOBeICHUS METAJUTHYCCKUX 1 2014 http://dspace.www1.visu.ru/bitstrea

HemeTtanueckux BemecTs/ JI. B. Kapronosa, B. A. Keuns. —
Bnamgumup: Bragum. roc. ya-T uM. A. I'. m H. I'. CronetoBsix (Bal'Y),
2014. — 176 c. U3nanue Ha ap. Hocutese: OCHOBBI MATEPHATIOBEICHUS
METANINYECKNX M HEMETAIUINYECKNX BEMIECTB [ DIIEKTPOHHBIN pecypc],
ISBN 978-5-9984-0503-

m/123456789/4028/1/01404.pdf



https://e.lanbook.com/reader/book/118630/#2
https://e.lanbook.com/reader/book/118630/#2

I[OHOHHI/ITCHBHa}I JIATEPAT,

1. MarepualioBeZIeHHE U TEXHOJIOTHS MaTepUaioB: YuebHoe mocobue / 2015 http://znanium.com/bookread2.php?
K.A. Bareimes, B.U. Be3nansko; [Tox pen. A.1. bateiesa, A A. book=397679

CmonbkuHa. - M.: HUI] UH®PA-M, 2013 - 288 c.: 60x90 1/16. -

(Beiciiee obpazoBanue: bakanaspuar). ISBN 978-5-16-004821-5

2. MarepuaioBeIcHUE U TEXHOJOTHs MaTepuanos: Yueouuk / [".I1. 2014 http://znanium.com/bookread?2.php?
Detucos, O.A. lNapudpymmun. - M.: HUL UHOPA-M, 2014. - 397 c.: book=413166

60x90 1/16. - (Beicuiee oOpa3zoBanue: bakanaspuar). ISBN 978-5-16-

006899-2

3. Marepuanoseienne [DIeKTpOHHBIH pecypc]: yueOHoe 2009 http://www.studentlibrary.ru / book /
wunoctpupoBanHoe mocobue / E.I'. 3apem6o. — M.: YMIT KT, 2009. ISBN9755999400475.html

4. MarepuanosezeHue. [I[puMeHeHHE U BEIOOP MaTEepHAaIoB 2007 http://www.studentlibrary.ru / book /
[DnexTponnbIit pecypc]: YuebHoe nocobue / Comnnes FO.I1., Bopserko ISBN9785938081406.html

E.N., Bonorxanuna C.A. — CI16.: XUMU3JAT, 2007.

6.2. Ilepuoanueckue u3TaHusi
Kypnais! «Bonpocsl MaTepruanoBeacHUN»,
«MarepuanoBeICHUEY,

«MeTautoBeICHUE U TePMUYECKasi 00paboTKa METAJIOBY,

«BeCcTHUK MalIMHOCTPOEHUS.

6.3. UuTepHET-pecypcebl
http://www.materialscience.ru,
http://www.modificator.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

Jlnsg peanuzanuy AaHHON NUCHUIUIMHBI UMEIOTCS ClieUalbHble TTOMEIICHUS ISl TPOBEICHUS
3aHATUN JICKIMOHHOTO THIA, 3aHATUH MPaKTHYECKOro/JabopaTOpHOTO THMA, TIPYIIOBBIX U
WMHAUBUAYAJIbHBIX KOHCYJbTAllMil, TEKYIIEr0o KOHTPOJS M INPOMEXKYTOYHOM aTTeCTallud, a TaK¥Ke
MOMEIIEHUs JJIsi caMOCTOsTeNbHOU paboThl. [IpakTHueckue/naboparopHble pabOThl MPOBOJIATCS B

CIICHUAJIM3UPOBAHHBIX ayAUTOPUAX.

JIekMoHHbIE ayIUTOpUH 000py10BaHbI TpoekTopamu. HoyTOyk.
[TepeueHp MCIOMB3YEMOTO JIMIIEH3MOHHOTO MporpaMMHoro obecreuenus: MS Windows, MS

PowerPoint.



http://znanium.com/bookread2.php?book=397679
http://znanium.com/bookread2.php?book=397679
http://www.materialscience.ru/
http://www.modificator.ru/
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