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1. Heau u 3a1a4u 0CBOEHHS IMCUUILIAHBI (MOTYJIs1)

Hens gucrumauabel (MOAyss): (HOpMUPOBAHHE KOMIICTCHIIUM, ITO3BOJISIOIMIMX OCYIIECTBIISATh
IUTAHUPOBAHUE W TIPOBEACHHE HAYYHBIX HCCICIOBAHUN B OO0JIACTH MAaTEPUAIIOBEICHHS Ha OCHOBE
YIIyOJIeHHOTO W3YYCHHsI 3aKOHOMEPHOCTEH (QOpPMHUpPOBAHUS CTPYKTYPhl M CBOWCTB MAaTEpPUAIIOB;
W3YYCHHE TEOPETUUCCKUX M MPAKTHUYECKUX OCHOB TEXHOJOTHYECKHX METOAOB (OPMOOOPA30BAHUS U HX
MOJTyYECHUSI.

3ajaun JUCHUIIIUHBI (MOYJIs):

— (¢opMUpOBaHHE€ U CTPYKTYpPUPOBAaHHE 3HAHUH B O0JaCTH TEOPUHU U TMPAKTUKH
MaTepuaIOBEICHNUS;

— packpbITHe (PU3UYECKON CYIITHOCTH SBJICHUH, MPOUCXOAIIMX B MaTeprajgax Mpu BO3ICHCTBUU
Ha HUX MHOTOYHCJICHHBIX TEXHOJOTUYECKUX U IKCIUTYaTallHOHHBIX ()aKTOPOB;

— YCTaHOBJICHHE 3aBHCHUMOCTH MEXIY COCTaBOM, CTPOSHHEM M OCHOBHBIMH CBOWCTBaMH
MaTepuaios;

— W3y4YEHUE TEOPUM U NMPAKTUKHU MPOM3BOJCTBA U TEXHOJOTHMUECKOU MepepaboTKH MaTepHUalioB,
00eCTICUNBAOIINX BBICOKYIO HAIEKHOCTD U JOJITOBEYHOCTh KOHCTPYKITHIA;

— HABBIKOB BbIOOpa MaTepHalioB ¢ y4E€TOM KOHKPETHBIX YCIOBUN paOOThl MalllMH, arperatoB U
KOHCTPYKLIHH.

2. MecTo AucuMIIMHBI (MOYJs) B CTPYKTYpe NPOrpaMMbl aCIIUPAHTYPHI

Huctuummna (Moayns) «MarepuaaoBeeHHe» OTHOCHUTCS K 00pa3oBaTeIbHOMY KOMIIOHEHTY
y4eOHOro IIaHa.

3. PesyabraThl 00ydyeHHs 10 AUCHUILIMHE (MOTYJIIO)

IIpouecc n3ydeHus TMCUUILUIMHBI (MOJYJIs) HAapaBiieH HAa POPMUPOBAHUE CIIEAYIOIIUX:

3HAHMU:

—  TEOPETUYECKMX M  MNPAKTUYECKUX  OCHOB IO  CO3JaHUI0  HMHHOBAllMOHHBIX H
pecypcod(p(PEeKTUBHBIX TEXHOJIOTUH pa3pabOTKH, IMPOU3BOACTBA U HCIOJb30BaHHUS COBPEMEHHBIX
MaTepUaJIoB € 3alaHHBIMU TEXHOJIIOTHYECKUMU U (DYHKIIMOHAIIbHBIMU CBOMCTBAMH;

YMEHHMN:

— CaMOCTOSATENIBHO OCBAaMBAaTh U IPUMEHATh HOBBIE CUCTEMBI KOMIIBIOTEPHOIO MATEMATUYECKOTO
MO/JICJINPOBAHUS, KOMIIBIOTEPHOTO MHPOEKTHPOBAHHUS M KOMIIBIOTEPHOTO HWH)KUHUPUHTA B 001acTH
MaTEepHUAIOBEIECHUS;

— MHTEPIPETUPOBATH DJKCIEPUMEHTAIBHBIE W INPAKTHYECKUE MNAaHHBIE M CO34AaBaTb HOBBIC
TEXHOJOTUYECKHE MPOLIECCH] M MPOU3BOICTBA MONYYEHH HOBBIX METAUIMYECKUX M HEMETaNIMYECKUX
MaTEpPUAJOB;

HaBBIKOB:

— BJIAJICHUS METOJO0JOTMEeld TEOPETUYECKHX M AKCIIEPUMEHTAJIbHBIX HMCCIEJOBAHUN B OOJIACTH
npodeccuoHaIbHON JEATENbHOCTH C UCI0JIb30BaHUEM HOBEMINX UH()OPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH;

— pa3pabOTKU HOBBIX METOJOB MCCIIEAOBAHUS U UX MPUMEHEHHUS B CaMOCTOSITEIbHONW Hay4HO-
UCCIIEI0BATEIbCKON AEATENBHOCTH B 00JIACTH MaTepUAIOBEICHHSL.

4. OO0BbéM TUCHUNIHHBI (MOTYJIA)

OO6mmit 00BEM AUCIUTUIMHBI (MOIYJIS) cocTaBiseT 12 3a4€THBIX eauHMIL, 432 yaca.



Taobmuma 1

Kypc/ AyauTopHBIE 3aHATHSI/KOHTAKTHAs paboTa, Jyac. CaMOCTOSTEIbHAS dopma }
ceMecTp Jlexuun [IpakTuueckue 3aHATUS pabora, yac. HPOMENYTORHOU
aTTecTaluu
2/4 16 32 132 3auéT ¢ OLIEHKOM
3/5 16 32 204 Kanppatcku
HK3aMEH
5. CTpykTypa M cofep:KaHHe TUCHUILTHHBI (MOIYJIA)
5.1. CtpykTypa IUCHUILUIMHBI (MOIYJIS).
Tabmuna 2
CtpyKTypa IUCIUIUIMHBI AymuTOpHBIC
Ne 3aHATHS, Yac. CP, | Bcero,| OmneHnounsle
i | Homep HaumenoBanue pa3nena JL. IIp. Hac. Hac. cpeactsa
pasznena
2 kypc / 4 cemectp
1 TeopeTnueckrue OCHOBBI 4 6 50 60 VeTHbiit ompoc
MaTepuaIOBeICHUS
MeTob1 UcCIeIOBaHUS
2 CTPYKTYPHI U (PU3NIECKUX 6 12 32 50 YcTHBII onpoc
CBOICTB MaTepHasoB
Mexanuyeckue CBOMCTBa
3 MAaTepUaIOB U METOBI UX 6 14 50 70 YcTHBI onpoc
onpeeaeHus
Bomnpocs qis
4 | 3a4éT c OIlEHKOH — — — — 3ayéTa c
OLICHKOH
Wroro: 16 32 132 180
3 xkypc / 5 cemecTp
TexHonorus TepMUYECKOH,
XUMHKO-TEPMUYECKOM,
5 TEPMOMEXAHHIACCKON 4 10 48 62 YcTHBIN onpoc
00paboTKu 1
MMOBEPXHOCTHOI'O
YIPOYHEHHUS MaTepUaJIOB
6 Meraiuibt 1 Critasel B 6 10 48 64 VYcTHBII onpoc
MalTUHOCTPOCHUU
Hemerannnueckue
7 MaTepuassl B 4 6 48 58 YcTHbIN onpoc
MalIMHOCTPOEHUHU
P eKkTHBHOCTH
MIPUMEHEHHUS MaTepUajIoB B
MaITHHOCTPOEHHUH C
8 y4€TOM S)KOHOMUYHOCTH, 2 6 24 32 YeTHBIN onpoc
JTOJITOBEYHOCTH,
0€30MacHOCTH U
AKOJIOTUYECKOU YUCTOTHI
Bonpocsr muist
9 | KangumaTckui S5K3aMeH — — 36 36 KaHIUJATCKOT'O
JK3aMeHa




CTpyKTYpa IUCIUILUIAHBI AyIUTOpHBIC
Ne PyKTypa et 3aHATHS, Yac. CP, | Bcero, | OucHoYHEIC
n/n | Homep HauveHoBanue pasena 1 Tp. yac. qac. cpencTa
paznena
Hroro: 16 32 204 252

5.2. ConeprkaHue TUCIUTIIUHBI (MOIYJIs).

5.2.1. Coneprkanue pa3iesoB AUCIUIUIMHBI (MOAYJIS).

Pazoen 1. Teopemuueckue ocnosvt mamepuanoseoeHus

1.1. Cmpoenue u ceovicmea mamepuanos.

Crpoenue aroma u nepuoaudeckas cucreMa siaeMeHToB [[.M. MenneneeBa. DneKkTpoHHas
CTpYKTypa. THUIbl MEXKaTOMHBIX CBsI3€l B KpUCTAILIAX.

Kpucramnnueckoe crpoeHue TBEPABIX Tell. TUIBl KPUCTALIMYECKUX PELIETOK METAUIOB U HUX
XapakTepucTHKa. PeaqbHOE CTpOEHNE METANIMYECKUX U HEMETANIMYECKUX KPUCTAIIIIOB. AHU30TPOIUS
CBOMCTB KpHUCTALIOB. JleeKThl KPUCTAIITNYECKOTO CTPOCHHUS: TOUCUHbIE, TMHEHHbIE, TOBEPXHOCTHBIE U
o0beMHBIe. J{uCIIOKaIIMOHHAs CTPYKTYpa U MPOYHOCTh METAJLJIOB.

Oymiepensl ¥ HaHOTpYOku.  HaHocTpykTypHoe — cTpoeHue  BemecTB.  [Iporeccsl
CaMOOPTaHU3AIMH JUCIOKAIIMOHHON U (PaKTATBHON CTPYKTYP MaTEPUAIIOB C MO3UIMIA CHHEPTETUKH.

1.2. OcHosbl 21eKmponHOL meopuu meepoblix mei.

3oHHast Teopusi TBepAbIX Ted. CBA3b (U3NYECKUX CBOWCTB C TIOBEACHHWEM DIIEKTPOHOB.
TennonpoBoAHOCTb, 3JEKTPONPOBOAHOCTD u 3JEKTPOHHAS TEIJIOEMKOCTh METaJJIOB.
TepmoanexktpoHHas smuccus. CBEpXIPOBOAUMOCTb. JIEKTPOHHOE CTPOCHUE IOIYIPOBOJAHUKOB U
JUAJIEKTPUKOB.

MarauTHBIE CBOKWCTBA MaTepuaioB. JlmaMarHeTi3M, mapamaraeTusm, (heppoMarHeTu3M.

1.3. @opmuposanue cmpyKmypvt Memaiia npu KPUCMaiiusayuu.

ArperaTHble COCTOSIHHS BEIIECTB. ODHEPreTUYECKHE YCIOBHMS M TEPMOJMHAMHUKa IIpolecca
kpuctajum3zauud.  CaMONpou3BOJIBHAsE W HECaMONpPOW3BOJIbHAs — Kpucraumszauusa.  Dopma
KpUCTaNIM4eckux oOpasoBanuii. Crpoenune ciutka. [lomumopdusm. MarHuTHBIE TpEBpaILCHHS.
AmMop@dHOE cocTosiHIE METaNIOB. AMOP(HBIE CILIABHI.

1.4. Cmpoenue nracmuvecku 0eqhpopMupo8aHHvlx Memaiios.

CTpyKTypHBIE H3MEHEHUS B MeETalaXx B YCJIOBHUSX XOJOJHOM M TOpsiYed IUIaCTUYECKOM
nepopmaruu. Temmeparypa pekpuctamnuzauuu. CTpoeHMe MeETalsIoB Iocjae BoO3Bpara U
peKpucTauiM3auMd. MeXaHu3M U CTaJuM NpoLecca PEKPUCTAUIM3ALMM. YCIOBHUS pealn3aluu
HANpaBJIECHHON KPHUCTAJNIM3ALIHAH.

1.5. Tunwt cnnasos. Ochogvl meopuu Cnaagos.

VYcnoBus TepMOAMHAMHUYECKOTO paBHOBecus. OmpezneneHue cucTeMbl, (as3bl, CTPYKTYpBHI.
CMmecu, XUMHUYECKUE COSAMHEHHUS, TBEP/IbIE PACTBOPHI, TpoMexyTouHble (passl. [IpaBumno das.

OCHOBHBIE THUIBI JWAarpaMM COCTOSIHUSI JIBOWHBIX CIUIABOB M METOJbI HMX TIOCTPOCHHS.
OBTEKTUYECKOE W MEPUTEKTUYECKOe IMpeBpamieHus. Bunapl nukBauuu. da3oBble U CTPYKTYypHbIE
MIPEBPALICHHS B TBEPJIOM COCTOSSHUU. DBTEKTOUHOE IpeBpanieHue. CBsi3b MeXAy CBOMCTBaMHU CIIJIaBOB
Y TUIIOM JMarpaMMbl COCTOSIHUS.

JlnarpaMmbl  COCTOSIHMSI  JK€JIE30-LEMEHTHT U  JKeie3o-rpadur. BnusHue nerupyronmx
KOMITOHEHTOB Ha KPUTUYECKUE TOUKH JKeJie3a U CTalli, CBOMCTBA eppuTa M ayCTCHUTA.

®da30BbIe NMPEBpAILlEHUs B CTAlIU [IPH HarpeBe u oxJjaxaeHuu. [Ipouecc oOpazoBaHus aycTeHUTA
npu HarpeBe. MexaHuW3M TPEBpPALLEHUN MEPEOXJIAXKIEHHOTO aycTeHuTa. HM3oTepmuueckue u
TEPMOKMHETUYECKHE JuarpaMMbl. BiusHHMe cocTaBa CTajJd Ha MPOLECC pacmaja aycTeHHTA.
Kputnueckass cKopocTb OXJIaXIEHUsI MpU 3aKajke. MapTeHCUTHOE NpeBpallleHHe, MEXaHU3M U
kuHetuka. CTpykTypa © cBoOHcTBa MapTeHcuTa. BiusHue nedopmanuu Ha MapTEHCUTHOE
npeBpamienue. [lpeBpamieHuss npu oOTnycke cTaid. TepMOAMHAMHUKAa M MPOIECC KOAryJsiuu.
W3meHeHne CTpPYKTypbl M CBOWCTB Impu oTmycke. OTIyCKHas XpYNKOCTb U CHOCOOBI ee
IIPEIOTBPALLEHUS.

Paszoen 2. Memoowi uccnedosanus cmpykmypsol u pusuieckux ceoucme Mamepuanios




2.1. Memoowl uccredosanus cmpykmypbl u pazo6020 cocmasa.

Meramiorpadpuueckue u  (dpakrorpapuyeckue METOABl HCCIACAOBAHUS, ONTHYECKas U
JJNIEKTPOHHAs, B TOM 4YHuCle Au(pakiroOHHAS MHUKPOCKOMHUS (MPOCBEUMBAIOIINNA M CKaHUPYIOLTUI
AJEKTPOHHBIE MUKPOCKOIBI). PEHTreHOBCKHE METOJbl MCCIENOBAHMS: CTPYKTYPHBIH M CIIEKTpPAIbHbBIN
METO/Ibl aHAJIM3A.

2.2. Memoowt uccnedosanus ¢uszuueckux ceoucms u hazosvix npespaujeHuli 8 Memaiiax u
CN1a8ax.

MarauTHbI U IEKTpUYEeCKUil MeTObl aHalIn3a (Pa30BBIX U CTPYKTYPHBIX MpeBpalieHuii. Meton
tepmo- 2.J1.C. MeTton siiepHOro MarHuTHOTO pe3oHaHca. MeTo1 iIepHOro raMMape30HaHca.

2.3. Qusuueckue mMemoobl HepaA3PYUaueco KOHMpOJis 0eheKmos Mamepuaos.

VYnbTpa3BykoBas gedexTockonus. PeHTrenoBckas U ramma-aedekrockonus. MeToa BUXPEBBIX
TOKOB. MarHuTHast 4 TEIUIoBasi AeEeKTOCKOIHS.

Pa3zoen 3. Mexanuueckue ceoticmea mamepuanog u Memoowvl ux onpeoeneHus

3.1. Cxembl HANPANCEHHO20 U OePOPMUPOBAHHO20 COCMOAHUL MAMEPUATO8.

[Tnockoe u oOBeMHOE HampsDKeHHbIE cocTtosHus. Ilmockas nedopmanms. Konnentpauwms
HanpspkeHui. OcTaTouHble HAMIPSKEHUSI, OTpeIesieHne, KiaccupuKaus.

3.2. Vnpyeue ceoticmea mamepuanos.

Moynb ynpyrocTd U €ro 3aBUCHMOCTh OT KPUCTAILTMYECKOW CTPYKTYpbl Marepuana. YTIpyroe
MIOCJIEAICTBHE, YIIPYTUH THCTEPE3UC, BHYTPEHHEE TPEHUE.

3.3. [Inacmuueckas oegpopmayusi u OehopmayuoHHoe YNpouHeHue.

ITpouecchl cKkoOIbXKEHUSI U BOMHUKOBaHUS. KpaeBble, BUHTOBbIE U CMELIAHHBIE TUCIIOKALIUU.
Bektop broprepca. CkonpkeHue U nepenoji3aHue Auciokanuii. B3aumoneicTBue AUCIOKAUN MEXITY
coboit n ¢ mpumecsimu. OcobeHHOCTH AedopMani MOHOKPUCTAUIOB M MOJHKPUCTAIUIOB. Brmsiaue
TpaHuIl 3epeH Ha IMJIACTUYECKYIO Aedopmanuio noaukpuctamuioB. JucknuHanun. CBEepXIIacCTUYHOCTb.
Bnusiane mactudeckoit qeopManiu Ha CTPYKTYPY U CBOMCTBA MaTrepuaioB. MeXaHnu3M YHPOUHEHHS.
JledopmalrimoHHoe yrpoyHeHHe. Y IPOUHEHUE TBEP/IbIX PACTBOPOB MPU B3aUMOJICHCTBUU JUCIIOKAIIUHN C
IIpUMECSIMU BHEIpEeHUsI. J{MCTIEpCMOHHOE TBEPACHHUE.

3.4. Paspywenue mamepuanos.

Bunet  paspymenus — marepuanioB.  MexaHu3Mmbl  3apoxkaeHus — TpemuH.  CHIIOBBIE,
nedOopMaIlMOHHBIE M DJHEPreTUYEeCKUEe KPHUTEPUU JIOKAJTBHOTO paspylieHus. TpemmnHOCTOWKOCTb.
[lonxonpl MeXaHUKM pa3pylIeHHs K BBIOOPY KOHCTPYKIMOHHBIX MaTepHUajioB, pacuery pasMepa
JomycTuMoro  aedekra W MPOTHO3HPOBAHUIO  AoJATroBeYHOCTH. Dpakrorpaduss Kak MeTof
KOJIMYECTBEHHOW OIIEHKU MEXaHU3Ma pa3pyIICHHUS.

3.5. Mexanuueckue ceoticmea Mamepuaios u Memoowvl Ux OnpeoeneHus.

Knaccudukanus MeTo10B MEXaHUUECKUX UCIIBITAHUNA. 3HAaU€HUE MEXaHUUECKUX XapaKTePUCTHK
B MaTe€pUaIOBEICHUH.

MexaHuueckue CBOWCTBA, ONpENeNsieMble IMPU CTaTHYECKOM HarpyxeHuu. McnbiTaHus Ha
pacTsbKeHue, cKaThe, W30, KpydeHHe, TPEHIMHOCTOMKOCTh. BiusHue IerupoBaHUs, CTPYKTYpHI
KOHIEHTPAaTOPOB HAMPSHKEHUI ¥ MacITaOHOro (pakTopa Ha XapaKTEPUCTHUKU MEXaHUYECKUX CBOMCTB.

Mexanudeckue CBOMCTBA, ONpeesieMble TPU TMHAMUUYECKOM HarpyXeHuu. BrnusHue ckopoctu
neOpMUPOBAHKS HA XapaKTEPUCTUKH MPOYHOCTH U TUTACTMYHOCTH. J([MHAMHYECKUE HMCIBITAHHS Ha
u3rub oOpasuoB. Y aapHas BI3KOCTh. MeTO/bI ONpeneseH s YAapHOU BI3KOCTH U €€ COCTABISIONINX.

MexaHnuyeckue CBOMCTBA, OIpeAeisieMble IPU  LUKIMYECKOM HArpyKeHUHU. Y CTajaoCTh,
JMarpaMMbl yCTaJIOCTH, MPeJIe] BBIHOCIUBOCTH. MallOlMKIIOBAast © MHOTOLIMKJIOBAs ycTanocTs. [Ipupoaa
YCTaJIOCTHOT'O pa3pyllieHus. BiusHue pa3nudHbiX akTOpoB HA CONPOTUBIIEHUE YCTAIOCTH.

HcnpiTanus Ha TBEPOCTh BABIMBAHUEM U lapananueM. TpuboTeXHUUeCKre UCTIBITAaHUSI.

3.6. Xnaoocmotuixocms. Cunenomxkocmo. Kapocmoukocms u Hcaponpo4HoCmb.

[loBenenue maTepualioB MOJA HArpy3KOMl MpU OXJAXJAEHUH OT KOMHATHBIX TeMIlepaTyp A0
KpUOTEHHBIX. XJIaJOCTOMKOCTh U KPUTHUYECKask TEMIIEpaTypa XPYNKOCTH, METObI ONPEIETICHUS.

[loBenenue MarepuanaoB NOJA HArpy3koM IMpU HarpeBe OT KOMHATHBIX TEMIEpaTyp 10
TEMIIEpaTypbl PeKpUCTAIN3alUU U Bbille. CHHEIOMKOCTh M TEIJIOBasi XPYNKOCTh. XKapocToiKocTh U
XKaponpodyHocTb.  [lon3yuecTs,  nuMarpaMMbl  MOJN3Y4YecTH, IpeAen  moaszydectu.  Teopus



PEKpUCTAUIM3aLMOHHON Mon3ydectd. JliMTenbHas MPOYHOCTh, JUArPaMMbl JUIMTEIBHON MPOYHOCTH,
npeAesl IJIUTEIbHOM MPOYHOCTH. MexaHu3M XpYINKOro pas3pylIeHHs IMpH MOoJ3ydecTd. Penmakcarnus
HaIpsDKEHUM, JAuarpaMMbl pejlakcallid, peakCalluOHHAs CTOMKOCTb. BiusHue JnerupoBaHus u
CTPYKTYpPBI Ha XapaKTEPUCTUKHU KAPOIIPOYHOCTU MAaTEPUAIIOB.

3.7. Koppo3us memannos u cniagos.

AnicopOLMOHHBIE TPOIIECCHl TpH AedopMaliii U pa3pylieHud MetamioB. Jddext Pedunaepa.
BnusiHue noBepXHOCTHOAKTUBHBIX CPEJ HAa IPOYHOCTh METAJUIOB U CILIABOB.

3aKOHOMEPHOCTU OKHUCJIEHHUS MeTaioB. Koppo3usi METajioB M CILIABOB IO/ HAIPSKECHUEM.
Kopposuonnoe pacrpeckuBanue. MexkpuctauiuTHas kKoppo3us. CoNpoTHUBISIEMOCTh MaTepHasoB
KaBUTALIMOHHOMY M 3PO3HMOHHOMY pa3pylleHHIo. BiusHue paanannoHHOro oOJy4YeHHsl Ha CTPOEHUE U
CBOKCTBA MaT€pUAJIOB.

Pazoen 4. Texnonoeus mepmuueckou, XUMUKO-MeEPMULECKOU, MePMOMEXAHUUECKOU 0OpabomKu
U NOBEPXHOCMHO20 YNPOUHEHUL MAMEPUATIOB

4.1. Tepmuueckas 0bpabomka memanios u Cnia608

Tepmuueckas 00padoTka ctanu. OCHOBHBIC BUBI TEPMUUECKON 00paboTku ctanu. Beioop Buia
TEPMHUYECKONH 00pabOTKM B 3aBHCHUMOCTH OT Ha3HAU€HHUs M3AENUS W YCIOBUH €ro SKCIUTyaTallUu.
Bnusinue TepMudeckoil 00pabOTKH Ha CBOWCTBAa KOHCTPYKLIMOHHBIX CTaJe U CBapHBIX COEAMHEHUH.

4.2. Xumuxo-mepmudeckas oopabomka Memaios u cniaeos

XUMHUKO-TepMUYecKass o0paboTka. OOmue 3aKoHOMEpHOCTH. LlemeHTamust ¢ mociemyromen
TepMHUYECKOH 00paboTkol. A3oTHpoBaHME. BiusHHME JErHpYIONIMX KOMIIOHEHTOB Ha TOJIIUHY,
TBEPJIOCTh U U3HOCOCTOMKOCTh a30TUPOBAHHOTO ciosi. CTPYKTypa M CBOMCTBA a30THPOBAHHOW CTaJIU.
Hutpouementanuss  cramu. Juddy3uoHHas  MeTaluIM3anus:  aJIWTUPOBAHUE, XPOMHUPOBAHHUE,
CIWJIMIIMPOBaHWE ¥ T.I. MHOTOKOMIIOHEHTHbIE TOKpHITUSA. J(uddy3noHHOe HachIIIeHHE B
MOHU3HPOBAHHBIX ra30BbIX Cpeax.

4.3. Tepmomexanuueckas obpabomra

Tepmomexannyeckasi o0OpaboTka. OCHOBHBIE BHUBI: IpeIBAapUTEIbHAS BBICOKOTEMIIEpaTypHas,
HU3KoTemIieparypHas. CTpyKTypa U CBOMCTBA MaTE€pPHaIOB MOCIIE TEPMOMEXaHUYECKOH 00pabOTKH.

4.4. Ilosepxnocmuo-niacmuyeckas 0eghpopmayusi Memauios u Cniagos

[ToBepxHOCTHOE YNPOYHEHHE METAUIOB U CIUIABOB IYTEM BO3JCHCTBHUS KOHLIEHTPUPOBAHHBIX
MOTOKOB 3Hepruu. IIoBEpXHOCTHOE JErMpoBaHME M TepMUYecKas o0paboTKa MHpU JIa3epHOM H
AJIEKTPOHHO-Ty4eBOM Harpese. [IoBepXHOCTHOE yIpOYHEHHE METAJUIOB U CILJIaBOB MyTEM BO3EHCTBUS
mwiacTuyeckol nedopmanuu. dusudeckas CYHIHOCTh TMpoliecca. Pollb OCTaTOYHBIX HaMpsHKEHUM.
OO6acTy NpUMEHEHUS!.

Jedopmarus uzaenuii npu ux 00paboTKe U CIIOCOObI €€ MPeAYIPEKICHUS.

Pazoen 5. Memannvl u cnnasvl 6 mawuHocmpoenuu

5.1. KonempyKkyuonuas npo4Hocms Mamepuanos.

Kputepun npouHocTy, HaJIe)KHOCTH, JOJITOBEYHOCTH U U3HOCOCTOMKOCTH. METO/bI MOBBILICHUS
KOHCTPYKLIMOHHON ITPOYHOCTH.

5.2. Konempykyuonnule yenepooucmsie u 1e2uposantvie cCmau.

TpeboBaHus, npenbsBiIseMble K KOHCTPYKLIMOHHBIM CTalsAM. MeTamurypruyeckoe KayecTBO
cranedt Knaccuduxanus yrinepoaucTbIX cTajed Mo KauecTBY, CTPYKType M 00JIacTsM HpUMEHEHUS.
BnusiHue yriepona M npumeceil Ha CBOWCTBA YIVIEPOJUCTBIX CTalled. YTJIEPOAMCTHIE Ka4ECTBEHHBIE
cTaiu. ABTOMaTHbIE CTAIH. YTIEPOAUCTbIE HHCTPYMEHTAIbHbBIE CTAIIH.

JlerupoBanHble cTanu. BiusHue Terupyrommx KOMIOHEHTOB U MIPUMECEN Ha AUCIOKAIIMOHHYIO
CTPYKTYpy U cBoiicTBa craneil. Kiiaccudukauus 1 MapKupoBKa JETHPOBaHHbBIX cTanel. LlemenTyembie
(HUTpOLIEMEHTYEMBIE) JIETUPOBAHHBIE CTaIU. YJydllaeMble JerupoBaHHbIE cTanu. [IpyxuHHBIE cTaIN
obmiero HazHaueHwus. [lapukonoamMmHUKOBBIEC cTamu. MI3HOCOCTOWKHE CTaIH.

5.3. Bvicoxonpounvie mapmeHcumnocmaperowjue cmaiu.

ITpuHnume! terupoBanus. MapTeHCUTHOE NpeBpallleHHe. BiusHue nerupyromux 3JIeMEHTOB Ha
KUHETHKY (a30BbIX MPEBpALICHUNH 1 0COOEHHOCTH TEPMUYECKO 00paboTKH. DKOHOMHOJIETHPOBAHHBIE
MapTEeHCUTHOCTaperoIue ctaau. CBOMCTBA MAPTEHCUTHOCTAPEIONINX CTAICH U 00JIaCTU TPUMEHEHHS.

5.4. KoncmpyxkyuonHule u KOppo3UOHHOCMOUKUE CMATU.



OO0ue NPUHLIMIBI JIETHPOBAHUS U CTPYKTypa KOPPO3MOHHOCTOMKHX CTajiei. XpOMHCTHIE,
XPOMOHHKEIIEBBIE,  XPOMOMApraHIEBOHUKEIEBBIE M XPOMAa30OTHCTBIE  AyCTCHHUTHBIE  CTalM.
BrIcoKOnerHpOBaHHBIE KUCIOTOCTOMKHE cTanu. JKapoCTOMKHE U OKAJIMHOCTOUKHUE CTaJIH.

5.5. ’Kaponpounsle cmanu u cniasvl u ux munsi.

[TpuHIMMOBl  JIETHPOBAaHUS JKAPONPOYHBIX CTajled W CIUIaBOB. YHpouHsIomMe (asbl.
JXKapornpoyHsle CTanu NEPIMTHOIO M MApPTEHCUTHOIO KiaccoB. JKapompouHble CTaaud ayCTEHUTHOIO
KJ1acca ¢ KapOUIHBIM M MHTEPMETAILTHIHBIM yIIpouyHeHHeM. JKaporpovyHble U KapOCTONKNE HUKEIEBbIC
criaBel. Tepmuueckass oOpaOOTKa »KapoNpPOYHBIX HHUKEIEBBIX CIUIaBOB. TyromjgaBKkue MeTalibl U
CIIaBbl Ha UX OcHOBE. OOIAaCTH MPUMEHEHHSI B MAIIMHOCTPOCHHH.

5.6. Uncmpymenmanvuvle cmanu.

Knaccugukanuss MHCTpYMEHTAJBHBIX CTajeidl IO TEIMIOCTOMKOCTH, CTPYKType U 001acTsim
IIpUMEHEeHMs. BricTpopexyIas cranb U 0COOEHHOCTU ee TepMuueckoi o0paboTku. lllTammnoBele cranu
s Ae(opMUPOBaHUS B TOPSYEM U XOJIOAHOM cocTOstHMM. Ctanu asist (OopM JIMThS TIOJ] IaBJICHUEM H
IIPECCOBAHUS.

5.7. Yyeynwi.

CpoiicTBa M Ha3HaYEHHUE YYT'YHOB, IPUHLMIIBI KIaccupukanyu. bemble, cepble, BEICOKOIPOYHbIE
U KOBKHME 4yryHbl. @a3oBble IMpeBpallleHUus NpU TepMUueckoid o0paboTke uyryHa. [Ipumenenue B
MalIMHOCTPOEHUHU

5.8. [[semuble memannvl u cniaswi.

AmomuHui M ero cmiaBbl. Kiaccudukanus antOMUHHEBBIX cIU1aBoB. [lepopmupyemsie
IIOMUHUEBBIE CIUIaBbl. JIuTeliHpie amroMuHHEBBIE cIiaBbl. OCOOCHHOCTH TEPMHUYECKOH OOpabOTKH.
CriedyeHHble QJIIOMUHUEBBIC CIUIaBbl. TEXHOJOTMYECKHME M MeXaHuyeckue cBoiictBa. Obmactu
IIPUMEHEHHE aJIOMUHUS U €T0 CIUIABOB.

Marnuit u ero crnnassl. Knaccudukanus marHueBbix criaBoB. [ledopmupyemMble U auTeHHbIE
cruiaBbl. Tepmuueckast 00paboTKa MarHMEBBIX CILUIABOB. 3aIlMTa MarHUEBBIX CILIABOB OT KOPPO3UHU.

Menp u ee cruiaBbl. BiusiHue mpumecelt Ha CTpyKTypy M cBoiictBa menu. Knaccuduxanms
MeAHbIX cmaBoB. JlaTyHu, ux cBoiictBa. CTpoeHHE UM CBONCTBA OJIOBSIHHBIX, aJOMHUHUEBBIX,
CBUHIIOBBIX, MAapraHllOBUCTBIX M OepuwIMeBbIX OpoH3. MenHoHukeneBble crulaBpl. OOnactu
IIPUMEHEHHUS MEJI U €€ CIUIABOB.

Tutan u ero cmiasbl. Kinaccupukanus JIErMpYIOUIMX 3JIEMEHTOB M THUIBI CIUIABOB THUTaHA.
Mexannyeckne, TEXHOJIOTMYECKHE M KOPPO3HMOHHBIE CBOMCTBAa THTAHOBBIX CILIABOB. BomoponHas
XPYIKOCTh TUTAHOBBIX CIJIaBOB. KOHCTPYKIIMOHHBIE M KapONpOYHbIE CIIaBbl THUTaHA. OCOOEHHOCTH
TepMHUYECKON 00pabOTKH.

[TuHk, cBuHEL, OJOBO M HX cIuiaBel. [Ipumon Ha OJOBSHUCTOM M CBUHLOBOW OCHOBAax.
AHTU(PUKINOHHBIE CTIIABBI.

5.9. Memannwt u cnnagvl ¢ 0codObIMU CEOUCMBAMU.

Maruutsable Matepuansl. Kiaccudukaiuss MarepuaaoB MO MarHUTHBIM cBoiicTBam. Kpusas
HamarHuuuBaHusA.  Ilpomeccel,  mpoucxopsmme  Opu  HAMAarHMYMBAHMM  MOHOKpHUCTAJLIA.
HuskogacToTHBIE M BBICOKOYACTOTHBIE ~ MAarHUTOMSATKHE  Marepuansl.  MaraurorBepible
neopMupyemble, TUThIE U CIIEYCHHbIE MaTepHAaIbI.

Marepuansl ¢ 0OCOOBIMH TEIUIOBBIMH M yNpyrUMU cBolicTBaMu. CIulaBbl € 3aJaHHBIMU
KO3 QHUIIMEHTOM TEIJI0BOr0 PACUIMPEHHS U MOJYJIEM YIIPYTOCTH.

[IpoBoAHMKOBBIE U TOIYNPOBOJHUKOBBIE MAaTE€pUANIbl. DJIEKTPONPOBOAHOCTH TBEPABIX TEII.
Martepuansl BBICOKOM INPOBOJMMOCTH: IPOBOAHHMKOBBIEC, IIPUIIOH, CBEPXIPOBOAHMKHU. CIIaBbI
ITOBBIIIEHHOTO AJIEKTpoconpoTuBieHNs. KoHTakTHbIe Martepuainsl. 110ynpoBOIHUKOBBIE MaTEpHAIIBI.
Crpoenne u cBoiictBa. Kpucramiopusndeckue MeTonbl MOMYYEHHS CBEPXUUCTBIX MAaTEepHAalOB.
JlernpoBaHue MOIYyNIPOBOAHUKOB.

Marepuansl aToMHOM TeXHHUKHM. KOHCTpyKIIMOHHBIE MaTepuainbl. SlaepHoe roprouee.
Termnonocureny.

Marepuansl, obnagaromue 3¢dexrom mamsatu gopmsl. Kiaccuduxanus, crpykrypa, GuuKo-
MEXaHN4YeCKHe cBorcTBa. [I[pruMeHeHre B MallIMHOCTPOCHHH.

Paszoen 6. Hememannuueckue mamepuansl 8 MQuuUHOCMpOeHUU



6.1. Ilonumepwvl u niacmuyeckue mMaccoi.

Knaccudpukanms u cTpykTypa MOJIMMEpPHBIX MarepuanoB. MonekyaspHas CTpyKTypa
noimMepoB. Teopuu pocTa MONMMEPHBIX KPUCTALIOB. (OCOOCHHOCTH MEXaHUYECKHMX CBOHCTB
MOJINMEPOB, 00YCIIOBICHHBIE X CTpoeHUeM. PenakcalninonHbie cBOiCTBa. Bs3koe TeueHue pacTBOpoB U
pacmiaBoB monuMepoB. CrapeHre W CTaOWIM3alus IMOJMUMEPOB. THIIBI pa3pyIICHHs] TOJIUMEPOB.
Bnusinue BHemHux (akTopoB Ha mpouecc pazpyuieHus. DOHU3NKO-MEXaHUYECKUE, aIre3HOHHBIE,
(PUKIIMOHHBIE, aHTUKOPPO3UOHHBIE, TUAICKTPUICCKUE CBOMCTBA MOJUMEPOB, METOIBI UCCIICTOBAHMS
3TUX CBOWCTB.

CocraB, knaccudukamuss W CBOWCTBAa IJIACTHUECKUX Macc. [lmacTmaccel Ha OCHOBE
TEPMOIUIACTUYBIX M TEPMOPEAKTHBHBIX MOJUMEPOB. OTBEPIUTENH, HATIOJHUTENH, IIACTH(PUKATOPHI,
KaTaau3aTopbl, MUTMEHTHI, UHTHOUTOPBL. MeTonbl mepepaboTKu IIacTMace B m3Aenus. Matepuansl,
TEXHOJIOTUSI U 000PYAOBaHUE IS ITOJIYYEHHUS TOJIMMEPHBIX MOKPBITUH.

6.2. Komnoszuyuonnvie mamepuansi.

[TpyHUMIIBI CO3/1aHUs U OCHOBHBIE THUIIBI KOMIIO3UIIMOHHBIX MarepuaioB. Kommo3unnoHHbIE
MaTepuagbl C HYJIb-MEPHBIMA U OJHOMEPHBIMU HAMOJTHHUTEISMHU. DBTEKTUYCCKUE KOMITO3UIIMOHHBIE
MaTtepuaibl. KoMmno3unuoHHbsle Matepualibl Ha HEMETaUIMYeCKOW OCHOBe. MexaHWdecKHe CBOICTBa
KOMITO3UITMOHHBIX MaTepUaioB, MOJeIMpoBanre Ha DBM pa3pyiieHus: KOMIO3UIIMOHHBIX MaTePHAIIOB
C HCIIOJIb30BAaHMUEM CBOMCTB apMHUPYIOIIUX BOJOKOH, OOBEMHON JJOMU M CBOMCTB MaTpullbl. MexaHusm
paspymieaus. OCHOBBI pacueTa Ha MPOYHOCTh M3JIEIMH M3 KOMITO3UIIMOHHBIX MarepuaiioB. CriocoObI
KOMITBIOTEPHOTO ~ MOJICIUPOBAHMSI  COCTaBa, CTPYKTYpbI, CBOICTB U Mpolecca pas3pylleHus
KOMITO3UITMOHHBIX MaTepuanoB. OOIacTH U MEPCIEeKTUBBI MPUMEHEHUSI KOMITO3UIIMOHHBIX MaTEPHAJIOB
B MalIMHOCTPOCHUH.

6.3. Pe3unosvie mamepuanul.

CoctaB u kiaccupukauus pe3uH. TEeXHONOrHs MPHUTOTOBICHUS PE3UHOBBIX CMeced U
dbopMupoBaHus neTaneld u3 pe3wHbl. DUINKO-MEXaHWYCCKUE CBOWCTBA PE3WHBI. BiMsHHE YCIIOBUH
9KCIUTyaTalluy Ha CBOMCTBA pe3uH. [IprMeHeHrne pe3snHOBBIX MaTEPHAIOB B MAIIUHOCTPOCHUU.

6.4. CmpoeHnue, ceoticmea cumainog, Kepamuyeckux u Opyeux HeopeaHuieckux Mamepuaios.

CrtpoeHue, cBoiicTBa W BHUABl TEXHUYECKOTO CTEKJa, cHUTaLIOB, dapdopa u dasHca.
TyromnaBkue COeIMHEHHsI, OCHOBHBIC THIIBI, COCTaB, CTPYKTYpPa, CBOMCTBA, METOIbI TIOJTy4eHUS (B TOM
gucne, CBC — caMopacrpocTpaHsomuiics BbICOKOTEMIIEpAaTypHBI cUHTe3). HaHokpucraminyeckue
Matepuaiabl. CTEKIISTHHBIC CMa3KH U 3aIUTHBIC MTOKPBITHS. DM JJIS 3alUThI METAUTOB. TexHUIecKas
kepamuka. OTHEYIIOPHbIE U KOHCTPYKIIMOHHBIE K€paMHUUYeCKHue Marepuaibl. [IpuMeHeHue kepaMuku B
MamuHOCTpoeHUH. ['padut u ero MoaupuKanuy B Ka4ecTBe KOHCTPYKIIMOHHBIX MaTCPHAIIOB.

6.5. Jlakokpacounvie u Kiesujue Mamepuabl.

CocraB u kiaccupUKaNUs JTAaKOKPACOUHBIX MaTepruanoB. OCOOCHHOCTH KPEMHHHOPTaHUIECCKIX
MOKPBITUH. TeXHONIOrMUeCKne METO/Ibl HAHECEHUS JTAKOKPACOYHBIX MOKPBHITUN. TEeXHOIOTHS HaHEeCEeHUS
JTAKOKPACOYHBIX MOKPBITHI. CpaBHUTEILHBIC CBOMCTBA JIAKOKPACOYHBIX MOKPBITHH U X MPUMCHCHHE B
MalIMHOCTPOEHUH.

Knesmme  Mmartepmwanel, coctaB W kinaccudukamus.  Du3HKO-XUMHYECKas  MPHPOJIA.
Koncrpykuunonnsie kinen. CocTaB KIeeBbIX COeTUHEHUI. MeToIbl MOTy4YeH s KI€EeBbIX COSAMHEHUN U
WX HcrbITanus. [I[puMeHeHNne KIIeeBBIX COSTUHEHH B MAIITMTHOCTPOCHUH.

Pazoen 7. Dppexmusnocmv npumenenus mamepuanog 8 MAWUHOCPOCHUU C YUEMOM
9KOHOMUYHOCMU, 00N208€YHOCMU, DE30NACHOCIU U IKOJIO2UHECKOU YUCOmMbl

7.1. Dxonomuueckas s¢ghgpexmusHocms 8b1OpaAHHO20 Mamepuala

MeTtoauka pacuéra 3KOHOMUYECKOro 3ddekra 3a cYéT parMoHATLHOTO BBIOOpA M TPUMEHEHUS
MalIMHOCTPOUTENBHBIX MaTepuanoB. CpaBHUTEIbHBIC JaHHBIE IO CTOMMOCTHU YTJIEPOJUCTHIX CTalled U
CIUTaBOB, IIBETHBIX METAUIOB M CILIABOB, HEMETAUTMICCKUX MATEPHATIOB M 00JacTH WX 3(PPEKTUBHOTO
npuMeHeHns. (Ce0ecTOMMOCTh pPAa3UYHBIX  OMepaluii  TePMUYECKOW M XUMHKO-TEPMHUYECKOM,
TEPMOMEXAHNIECKON 00pabOTKH MaTepraoB.

7.2. Texnonoeuueckasn 3¢ppexmusrnocme 8b16paHH020 Mamepuaia

[ToBwImeHNe HAAEKHOCTH, JOITOBEYHOCTH M OS30MACHOCTH HM3/ICTUI MAallTMHOCTPOSHUS 33 CUET
NPUMEHEHHUST  HOBBIX  MaTepHalioB, OOJA[alOMIMX  YHUKAIBHBIMH  (U3UKO-MEXaHHMYECKUMH,



TEXHOJIOTUYECKUMU M JKCIUIYaTallMOHHBIMU CBOMCTBAMHM, a TaKXKe€ 3KOJOTMYECKOM YHCTOTOM.
CoBepIIeHCTBOBAaHUE TEXHUYECKUX TpeOOBaHM K MaTepuajllaM B HOPMAaTHBHO-TEXHUYECKOM
JIOKYMEHTAIUH.

5.2.2. ConepxaHue pa3/eioB AUCIUILTUHBI (MOYJIs) IO BUAM YUYE€OHBIX 3aHSATHIM.

JleknuoHHBIE 3AHATHSA

Tabmuma 3.1
Howmep
Ne pasznena O0BéM,
Tema nexuun
/T | JUCIUAILIAHEL Jac.
(Moptyist)

2 kypc / 4 cemectp

1. CTpoeHue u CBOMCTBa MaTEPUAJIOB

2. OCHOBBI IEKTPOHHOW TEOPUH TBEPJBIX TEI

1 1 4 3. @opMupOBaHUE CTPYKTYPhl METaJJIa IPU KPUCTAIUIM3ALUN

4. CTpoeHue miaacTuiecku AeopMUpPOBAHHBIX METAJUIOB

5. Tunel criaBoB. OCHOBBI TEOPUH CIIJIABOB

1. Metozs! uccneoBaHusi CTPYKTYPHI M (pa30BOTO COCTaBa

2. Metoapbl uccienoBaHus PU3NUECKUX CBOMCTB U (Pa30BbIX
2 2 6 IIPEBPAIICHUI B METAJUIAX U CIUIABaX

3. ®u3nyecKkue METOAbl HEPA3PYILIAOIIET0 KOHTPOIIA Je(EKTOB
MaTepUajoB

1. Cxembl HANPSKEHHOTO U 16 OPMUPOBAHHOTO COCTOSIHUIM
MaTepuasoB

2. Ynpyrue cBoiicTBa MaTEpUAJIOB

3. Ilnactuueckas nedopmanus u 1eopMaOHHOE YIIPOUYHEHHE

3 3 6 4. Pa3pyiienue MaTepuasioB

5. MexaHuuyeckue CBOMCTBA MaTCpraJIOB U MCTOJAbI UX ONPCACIICHUA

6. XnanoctoikocTs. CHHETOMKOCTb. JKapocTOWKOCTh U
KapONPOYHOCTh

7. Koppo3us MEeTalIOB M CILIABOB

Hroro 16

3 kypc / 5 cemecTp

. TepMI/I‘{eCKaﬂ o6pa60TI<a MCTAJIJIOB U CIIJIaBOB

. XI/IMI/IKO-TepMI/IquKaﬂ 06pa60TI<a MCTAJIJIOB U CIIJIaBOB

. Tepmomexannyeckasi o0paboTKa

. HOBerHOCTHO-HJ'IaCTI/I‘{eCKaH ,[[e(l)OpMaI_II/I}I MCTAJIJIOB M CIIJIaBOB

. KoHCTpyKIIMOHHAs TPOYHOCTh MaTEPUAIIOB

. KOHCTPYKI_II/IOHHBIG YIJIICPOAUCTHIC U JICTUPOBAHHBIC CTAJIN

. BbICOKOITpOYHBIE MAPTEHCUTHOCTAPEIONINE CTAIH

. KOHCTpyKIIMOHHBIE 1 KOPPO3MOHHOCTOMKHE CTAIIN

. X{apOHquHLIC CTaJIN U CIIJIaBbl U UX THUIIBI

. UHCTpyMeHTaIbHBIE CTATN

. UyryHsl

. HBCTHBIG METaJJIbI U CIIJIaBbI

. MeTauibl U CIIaBbl ¢ 0COOBIMH CBOMCTBAMU

. HOHI/IMepBI " IJIACTUYCCKUEC MaCChl

. KOMHOSI/IHI/IOHHI)Ie MaTCpHraJibl

(9}
W
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. Pe3anuHoBBIC MaTCpHUaJIbl




Howmep
Ne pasznena O0BéM,
Tewma sexknuu
/T | TACIIUTUTHHBI yac.
(Moptyist)
4. CtpoeHue, CBOMCTBa CUTAJIOB, KEPAMUUYECKUX U IPYTHX
HEOPraHMYECKUX MaTepuasioB
5. JIakokpacou4HbI€ U KIIEAIUe MaTepUaJIbl
7 7 ’ 1. DxoHomuyeckas 3peKTUBHOCTH BHIOPAHHOTO MaTepHaa
2. Texnonoruueckas 3p()EeKTHBHOCTh BBIOPAaHHOTO MaTepHasia
Htoro 16
I[IpakTnyeckue 3aHATHS
Tabmuna 4.1
Howmep
No pasnena O0béMm,
Tema 3anaTus
/T | TACUUTUTHHBI yac.
(Momyms)
2 kypc / 4 cemectp
1 1-3 10 OnpeneneHre MEXaHUYECKUX CBOMCTB
2 1-3 8 Ornpezenenne SKCIUTyaTallMOHHBIX XapaKTEPUCTUK
3 1-3 8 OrnpezenieHne TEXHOJIOTHUYECKUX CBOMCTB
4 1-3 6 Omnpenenenne GU3NIECKUX U XUMUIECKUX XaPAKTEPUCTHK
Uroro: 32
3 kypc /5 cemectp
5 4-7 20 MUKpPOCKOIIMYECKUE METO/IbI HCCIIEOBAHUS
6 4-7 10 PeHTreHoCTpyKTYpHBIN aHAIN3
7 4.7 D OmnpeneneHre XUMUYECKOTO COCTaBa METANIOB U CINIABOB METOJI0M
OMUCCHOHHOTO CIIEKTPaJIbHOTO aHAIN3a
Uroro: 32
CamocrosiTeibHas paGora
Tab6muna 5.1
Howmep
Ne azjena O06Bém
P ’ Tema Bux CP
/T | JUCIUTUTUHBI yac.
(Motyist)
2 xypc / 4 cemectp
ITonroroBka k
TeopeTnyeckre OCHOBBI
1 1 50 HPAKTHYECKHM
MaTepHuaIoBeIeHUs
3aHSATHSIM
MeTo/1b1 HcceIoBaHUS CTPYKTYPBI U Honroroska
2 2 32 . PYKTYP [PaKTHYECKHM
(bu3MYECKUX CBOWCTB MaTEpUaJIOB
3aHIATHSIM
. [Toxroroska k
MexaHH4YeCKre CBOMCTBA MAaTEPHATIOB U
3 3 50 [PAKTHYECKUM
METO/IbI UX OTIPEACTCHUS
3aHATUSIM
Uroro: 132




Howmep
Ne azaerna O0BéM
P ’ Tema Buyx CP
/T | JUCIUTLINHBI yac.
(Moptyist)
3 kypc / 5 cemectp
TexHonorus TepMUYECKON, XUMHUKO-
N o [TonroroBka k
TEPMHUYECKOH, TEPMOMEXaHUIECKOH
4 4 48 PAKTHYECKUM
00pabOTKH ¥ TOBEPXHOCTHOTO
3aHSATHUSM
YIPOYHEHUSI MaTePUAIOB
ITonroroBska K
5 5 48 Merasuisl ¥ CIJIaBbl B MAITHHOCTPOCHHUU PaKTUICCKHM
3aHATUSIM
[TonroroBka k
Hemeramnuueckue matepuaisl B
6 6 48 MPAKTUYECKUM
MalIMHOCTPOSHUHI
3aHSATHSIM
D¢} PexTUBHOCTD MPUMEHEHUS
b P IloaroroBka k
MaTEpHUaIOB B MAITUHOCTPOCHUU C
7 7 24 IPAKTUYECKUM
Y4€TOM SKOHOMHYHOCTH, JOJITOBEYHOCTH,
. 3aHATUSIM
0€30MMaCHOCTH U YKOJIOTHYECKON YUCTOTHI
IloaroroBka k
8 1-7 36 KaHIUAATCKOMY
HK3aMEHY
Hroro: 204

O6paBOBaTCJ'II>HbIX TEXHOJIOTHI:

MCETAJIJIOB U CIIJIaBOB.

5.2.3. IlpenonaBanue IUCHMIUIMHBI (MOIYJiA) BEAETCA C MPUMEHEHHEM CIICIYIOIINX BHJIOB

— JIEKIMOHHO-CEMHHApCKas cucTeMa oOyueHus (JIEKIIMOHHBIE U TPAKTUUYECKHUE 3aHSTHSA);
—  MH()OPMALMOHHO-KOMMYHHUKAIIIOHHBIE TEXHOJIOTUH (JIEKIIMOHHBIE U TPAKTUUECKUE 3aHATHS).

6. Ilepedennb TeM pedepaToB/TpedoBaHNs K NMCbMEHHOMY NepPeBOAY

VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHBI.

7. IlepedyeHb BONPOCOB VI MOATOTOBKH K 324€Ty € OLICHKOM

SNl

MerTannuueckuil, HOHHBIM U KOBaJCHTHBIM THUIIbI CBS3H.
XapakTepHbIE CBOMCTBA METAJNIOB U YEM OHH OIIPENEIISIOTCS.
DOneMeHTapHas siueiika. Buabl, XapakTepUCTUKU U TapaMETPBI.
[Momumopdusm. [IpakTryueckoe mpuMeHEHNE SIBJICHHUS.
TepmonuHamuyeckue yciaoBus (pazoBoro mpeBparieHus.
TodeuHble HECOBEPUIEHCTBA KPHUCTAJUIMYECKOTO CTpoeHMs. WX BiIHMsSHHME Ha CBOWCTBA
METAJJIOB U CILJIaBOB.

7. JIuHelHbBIE HECOBEPIICHCTBA KPUCTAUIMYECKOro cTpoeHus. CTpoeHue M BIMSHHE Ha
CBOMCTBA METAJJIOB U CIIJIABOB. [[ITIOTHOCTH AHCIOKAIMIA.
8. BszaumopeilicTBue nucnokauuii ¢ ToueuyHsMU fedekramu. AtMochepsl Kortpemna, CHyka u
Cy3yku.
9. TloBepXHOCTHBIE HECOBEPIIEHCTBA KPUCTAIIMYECKOr0 CTpoeHus. VX BIusHUE Ha CBOMCTBA

10. HecoBepiieHcTBa cTpoeHHsI aMOP(HBIX TEIL.
11. Mo3aununas (6104Has) CTPYKTYpa MeTasuIa.




12. ®usnyeckass CyUIHOCTh M MEXAHU3M Ipoliecca Kpucrtainusauuu. [lapamerpsl mpouecca
KPUCTAJUIU3ALUN.

13. Kpucrajummzauust uuctbix MeramwioB. Kpuble oxnaxaeHusa. CkpeiTasg —Temiora
KPUCTAJUTU3ALUN.

14. Tlepeoxnaxnenue. CBs3b MEXKIY BEIMUYMHOU 3€pHA, CKOPOCTHIO 3apOXKIACHUS, CKOPOCTHIO
pOCTa KPUCTAJIOB U CTENEHBIO NEPEOXIIAXKICHUS.

15. ®opMbl KpUCTAIJIOB UM BIUSHUE PEAJbHOM cpeAbl Ha IPOLECC KPUCTALIM3ALNU.
O6pazoBanue AeHIPUTHOHN CTPYKTYpbl. CYIIHOCTh MOAUGDUIIUPOBAHUSI.

16. JluxBamwms. Buasl TukBanuu, MpUYMHBI BOSHUKHOBEHUS U CTIOCOOBI YCTPAaHEHHUS.

17. Henaput. O6pa3oBaHue JEHAPUTHON CTPYKTYPHI MPU KPUCTAJUTU3AIUN PEATHHOTO CIIUTKA.

18. YcnoBus mnoiydeHHMs] MEIKO3EPHUCTOM CTPYKTYyphl MeTajyla IpU CaMOIPOU3BOJIBHO
pa3BuBarolelics Kpuctan3anuu (kpusble TaMmanHa).

19. CyuHocTb BJIEHUS HaKJeNa U IPUMEPBI €ro IPAKTUUYECKOIO UCIIOIb30BAHNUS.

20. N3menenue cBOMCTB ne(hOPMUPOBAHHOTO METAJIJIA TIPH HArpeBe.

21. CyurHocTs mpolecca BO3Bpara.

22. CymniHoCTh MPOIECCOB MEPBUYHON U BTOPUYHON PEKPUCTAIIIU3ALMH.

23. BnusiHMEe cocTaBa CIUIaBa M CTENEHU IUIACTUYECKOW Jaedopmanvv Ha TeMIEparypy
pEeKpUCTaUIN3aLUH.

24. KputHueckas creneHp JegopManuu.

25. V3MeHeHUE CTPOCHHUS U CBOMCTB MeTallla U ropsuei MiiacTUYecKoi nedopmanuu.

26. PexpucTtaiu3aliiOHHBIA OTHKHUT.

27. JlmarpaMMa COCTOSIHHUSI Ui Cily4yass HEOTPAaHUYEHHOM pacTBOPHUMOCTH KOMIIOHEHTOB B
TBEepAOM Bujie. CTPYKTYpHBIE COCTABIISIONIUE U CTPOCHUE TUIIMUHBIX CIUIABOB PA3JIMYHOIO COCTABA.

28. Jluarpammsl coctosinud. [IpaBuino ¢a3. [IpaBuio orpeskos.

29. JluarpamMma COCTOSIHUS Ul ciydasi 0Opa30BaHUsSl yCTOMYMBOIO XMMHUYECKOIO COEIMHEHUS.
CTpyKTypHBIE COCTABIISIIOLIME U CTPOCHUE TUIIMYHBIX CIJIABOB PA3JIMYHOIO COCTaBA.

30. Jmarpamma cocTOsSIHUS AJis cilydas oOpa30oBaHMs HEIIPEPHIBHOTO Psiia TBEPIBIX PACTBOPOB.
CTpyKTypHBIE COCTABIISIIOLIME U CTPOECHUE TUITMYHBIX CILJIABOB PA3JIMYHOIO COCTaBA.

31. Jlmarpamma cOCTOSIHUSI JUIsl ciiydast 0Opa30BaHUs BTEKTUKH, COCTOSIIEH U3 OTpPaHUYCHHBIX
TBEPABIX PACTBOPOB. CTPYKTYpHBIE COCTABIIAIOIIME M CTPOCHHME THUIIMYHBIX CIUIABOB Pa3JIMYHOIO
COCTaBa.

32. Jlmarpamma cOCTOSHUS IUIsl Cioyd4asl IOJIHOM HEpacTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM
Buje. CTpyKTypHBIE COCTABIIAIOIINE U CTPOCHUE TUITMYHBIX CIUIABOB Pa3IMYHOTO COCTaBa.

33. Bupasl TBEpABIX pacTBOPOB. XMMHYECKHE COETUHEHUS.

34. Heobxoaumble ycinoBus 00pa30BaHUSI HEOTPAHUYEHHBIX TBEPIBIX PACTBOPOB.

35. Meronb! uccnenoBaHus CTPYKTYpbl MaTepraioB. OnTHuecKkas MUKPOCKOIIHS.

36. Meronpl wuccienoBaHUs  CTPYKTypbl MarepuanoB. IIpocBeumBaromiasi —3leKTpOHHAs
MHUKPOCKOTIHSL.

37. Meronp! uccnenoBaHus MaTepuanoB. PacTpoBas aleKTpoHHAasE MUKPOCKOIIHS.

38. PentreHocTpykTypHbIil aHanu3. PenTreHoda3oBelit aHaIM3.

39. MeToibI ONpeeIeHUs] XUMHUYECKOTO COCTaBa MaTepUalioB.

40. YmpouHeHue MeTajljia pU IUIaCTHYECKON Aedopmaruu.

41. Haxnén u ero BiIusHUE HA SKCIUTyaTallMOHHBIE CBOMCTBRA.

42. Paznuunie MEXy XpYNKUM U BSI3KUM Pa3pyIlICHUEM.

43. M3MeHeHHEe TUIOTHOCTH JHMCIOKAIMK TPH TUTacTHUecKor nedopmariuu MeTayuioB. BrusHue
JMCIIOKAIIMK HAa CBOMCTBA METAJLIA.

44. V3MeHeHue CTpPOEHHUs MeTajula B Ipollecce Iuactudyeckoro aepopmupoBanus. Tekcrypa
nedopMaruu.

45. Paznuune TeopeTH4ecKor U MPaKTUYECKON MPOYHOCTH MaTEPUAJIOB.

46. XapakTepHble MEXaHMUECKHUE CBOMCTBA MaTEPHUAIIOB.

47. Iloxa3aTenu MEXaHHUYECKUX CBOMCTB, ONpeesieMble MPU UCTIBITAHUM Ha PACTSKEHHE.

48. TlokazaTenn MEXaHHYECKUX CBOWCTB, OMpeAessieMble IPH UCIIBITAHUU Ha YAAapHbII U3ruo.



49. Tloka3zarenn MEXaHMYECKUX CBOMCTB, ONpeAeseMble TPU UCIBITAHUH HA KPYUYECHHE.

50. ITokazaTenn MEXaHHMYECKHX CBOWMCTB, ONpeIesieMble ITPH UCIIBITAHUH HA CYKaTUE U U3THO.
51. Iloka3zaTenu MEXaHMYECKUX CBOMCTB, OMpeIeisieMble TPU UCIIBITAHUU HA YCTAJIOCTb.

52. Metoapl onpeeeHus TBEPAOCTH MAaTEPUATIOB.

53. KoHcTpyKIMOHHAs TPOYHOCTh MaTeprasioB. OT Yero 3aBUCUT U KaK OMPEIeIIsIeTCS.

54. Meroapl onpeaeneHus SKCIUTyaTallUOHHBIX XapaKTEePUCTHUK.

55. ®akTopsl, ONpeleAONINe U3MEHEHNUE CTPYKTYPhI U CBOMCTB MaTepUalioB.

56. BnusiHMe OTpULIATENbHBIX TEMIEpAaTyp Ha CTPYKTYpy U CBOMCTBA MaTepHUAOB.

XJ1aJJ0CTOUKOCTb.

57. BausHMe BBICOKMX TEMIIEpATyp Ha CTPYKTYpPY M CBOICTBa maTepuaioB. KapoCTOUKOCTh U

KapOIPOYHOCTb.

58. Tlom3ydecTs U JyIUTEIbHAS IPOYHOCTb.
59. Buasl koppo3uu. @akTopsl, BAUSAIOLIME HA IPOLIECC KOPPO3UH.
60. ConpoTHBIIEMOCTh MaTEPUAIIOB KOPPO3UOHHOMY pa3pyiieHuto. Koppo3noHHas cTOMKOCTh

U IIyTH €€ MOBBILICHUS.

8. Hepeqeﬂb BOIIPOCOB JIA NMOATOTOBKHU K KAHIAUAATCKOMY IK3aMCEHY

Cnucok BOINPOCOB K KAHAUAATCKOMY JK3aMEHY, KaK pe3yJbTaTy OCBOCHHUS IUCLMILIMHBI B
paMKax IpOMEXYTOYHON aTTeCTalllu, U KpUTEPHH OLIEHUBAHUS CTEIICHU MOJHOTHI U KaUeCTBA OCBOCHUS
IIPOrpaMMbl, PErJIaMEHTUPYIOTCS IPOrpaMMON KaHIUAATCKOIO SK3aMEHa.

9. OueHka pe3yJbTATOB OCBOCHUS JUCHUILIMHBI (MOYJIs1)

KpI/ITCpI/II/I OLCHMUBaHUA CTCIICHHU IIOJHOTBI MW Kady€CTBa OCBOCHHA B COOTBCTCTBHUU C
INIAaHUPYCMbBIMHU PE3yJIbTaTaMU 06yquI/m JUIA 3auéTa ¢ OHCHKOﬁ

OrneHka

Kputepuu onenku

«OTINYHO»

AcnHpaHT  JEMOHCTpPUPYET  TIyOOKOE€ W  MPOYHOE  YCBOCHHE
IIPOrpaMMHOT0 MaTepHaja, UCUEpIbIBAIOLIE, M10CIeA0BAaTEeNbHO, YETKO U
JIOTHYECKU CTPOWHO €ro M3JIaraeT, yMeeT TeCHO YBS3bIBATH TEOPHIO C
MIPAKTUKOM; CBOOOJHO CIIpaBIIsi€TCSI C BOIPOCAaMH U JAPYTMMH BUAAMHU
NpPUMEHEHHs 3HAHWH, HE 3aTPYAHSSACH C OTBETOM IPH BUIOW3MEHEHHU
3aJJaHMii; MCIIONB3YET B OTBETE MaTepHaj PEeKOMEHIYEeMOH JHUTepaTypshl,
MIPaBHIILHO 000CHOBBIBAET MIPUHATOE pereHwue, BJIaJIeeT
Pa3HOCTOPOHHUMHM HaBBIKAMHU U MMPUEMaMU BBIIIOJHEHUS 3aJaHUI

«Xopomro»

ACHI/IpaHT J0CTAaTOYHO TBépI[O 3HACT Marepuaji, TIpaMOTHO H 11O
CYLICCTBY H3JIara€T €ro, HE AOIIyCKad CYICCTBCHHBIX HETOYHOCTEH B
OTBCTC Ha BOIIPOC, MPABUIIBHO IMPHUMCEHACT TCOPCTUUCCKHE ITOJIOKCHUA
IIpHU  BbIIIOJIHCHHUN 321,[[8.HHI>1, BIaaccT HCO6XOI[I/IMBIMI/I HaBbIKaMH U
IprueMaMi UX BBIITOJTHCHUA

«Y IOBJIETBOPUTEIBHO

ACNUpaHT W3JIaraeT OCHOBHOE COJCp)KaHHWEe y4eOHOro Mmarepuania, HO
pacKpblBaeT MaTepuall HEMOJHO, HEMOCJIeI0BaTeIbHO, JOMYyCKaeT
HCTOYHOCTH B ONPCACICHUN HOHHTI/If/'I, HEC YMCECET J0Ka3aTCJIbHO
000CHOBATh CBOM CYXJICHUS

«HCYILOBJ'ICTBOpI/ITCHBHO»

AcnupaHT JI€MOHCTPUPYET pa3pO3HEHHbIE OECCHUCTEMHbIE 3HAHUS, HE
BBIIENIIET TJIaBHOE W  BTOPOCTENEHHOE, JIONyCKAaeT OIIMOKM B
oTpesieNIeHUH TOHATHH, OeCTIOpsIIOUHO, HEYBEPEHHO MU3JIaraeT MaTepua,
HE MOJKET NPUMEHATh 3HAHUSA A DPELICHUS INPAaKTHUUECKUX 3akad B
COOTBETCTBUM C TPEeOOBAHUSIMH IPOrPaMMBbl MJIM BOOOIIE OTKA3bIBAETCS
OT OTBETA




10. YuyeOHO-MeTOAMYECKOe U HH(POPMALIMOHHOE O0ecnieYeHne U CUMILIUHBI (MOTYJIA)

10.1. Ilepeuens pekoMenayemMoii nutepatypsl B [Ipunoxenun 1.

10.2. CoBpemenHble mpodeccuoHanbHble 0a3bl JAHHBIX M WHGOPMALMOHHBIE CIIPABOYHBIC
CUCTEMBI:

— DJeKTpOHHBIN Katanor/JnekTponHas oubaunoreka TUY (https://jirbis.tyuiu.ru);

— baza nannpix «9bC JIAHb» (www.e.lanbook.com);

—  «O6pasoBatenbhas miarhopma IOPAUT» «Dnexrponnoro wusmarensctBa FOPAWT»
(www.urait.ru);

—  Hayunas snexrponnas 6ubnuoreka «eLIBRARY.RU» (http://elibrary.ru);

— [udposoii o6pazoBarenbhblil pecypc IPRsmart (http://www.iprbookshop.ru);

— Hayuno-texnuueckas 6udimoreka ®I'AOY BO «PI'Y nedtu u raza (HY) umenu .M.
I'yoxuna» (http://elib.gubkin.ru);

—  Hayuno-texnunueckas 6uoimoreka ®I'bBOY BO «Ydumckuii rocynapcTBeHHbIH HEPTIHOMN
TexHuyeckuit yausepcute» (http://bibl.rusoil.net);

— Hayuno-trexuuueckas Oubmuoreka @OI'BOY BO  «VXTHHCKHHA  TrocyIapCTBEHHBIN
texHuueckuil yauusepcuteT» (http://lib.ugtu.net/books);

—  DnexTpoHHO-OMOnnoTeuHas cucrema «KOHCYJIbTaHT CTyIEHTa»
(http://www.studentlibrary.ru);

—  Hamnumonanwhas anexktponnas 6udnuoreka (HObB) (https://rusneb.ru).

10.3. JluuensmonHoe u CBOOOJAHO pacHpocTpaHsieMOe MNporpaMMHOe oOecreueHue, B T.4U.
OTEYECTBEHHOT'O ITPOM3BOJICTBA!

—  Microsoft Office Professional Plus;

—  Microsoft Windows.

11. MartepuajbHO-TeXHHYeCKOe obecnedeHHe TUCHUILIUHBI (MOTYJIs1)

ITomemexnus IJIs1 IIPOBCACHUSA BCEX BHUIOB pa6OTBI, npeaAyCMOTPCHHBIX y‘Ie6H]':>IM IIJIaHOM,
YKOMILJICKTOBAHbI HGO6XOIII/IMI)IM O60pYI[0BaHI/I€M N TCXHUYCCKHUMU CPCACTBAMU O6yT-I€HI/I$I.

Tabmnuma 6

[lepeuenb TeXHUYECKUX CPENICTB OOYUEHHUS,

No 11/ [Tepeuens o6opya0BaHus, HEOOXOAMMOTO HEOOXOIMMBIX JUIsl OCBOSHHSI JUCIUIUIUHBI
JUISL OCBOCHHUS JUCIUIUIMHBI (MOJTYJIS1) (Mozyns)
(meMoHCTpaImoHHOE 000PYTIOBAaHUE)
1. JlabopaTopHoe 000opy0BaHUE: VYuebHas mebenb: cTombl, cTybs. Kommbiorep
Teepnomep EMCO-TEST N3A B KOMIUIEKTE (MM MOHOOJIOK), TPOEKTOP,
Tsepnomep THI-2M BUJCO- U ayUO0 anmaparypa

Tsepnomep Poxsemia LKR4150
Tsepaomep Bukkepca LKV6030
Muxkpotsepaomep I[IMT-3M
Otcuérnbie Mukpockons! MIIb-2, MIIb-3
Ob6opynoBaHue A MPUTOTOBJICHUS
MeTaiorpaguueckux nuudoB Struers
A/S (mpo6oroAroToBKa)

Pa3peiBHas mamumna 1P-20 (M1185M)
MasrtuaukoBsiil konép JB-300B
Mammuna tpenus MNS5018
bunokynapHelii Mukpockon bM-2
Muxkpockonsl cBetoBbie PB-21, PB-22,
JIB-31, JIB-32



https://jirbis.tyuiu.ru/
http://www.e.lanbook.com/
http://www.urait.ru/
http://elibrary.ru/
http://www.iprbookshop.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.studentlibrary.ru/
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/natsionalnaya-elektronnaya-biblioteka-neb/
https://rusneb.ru/

[lepeyeHb TEXHUYECKUX CPEICTB OOYUCHUS,

[Tepeuens 06opya0BaHus, HEOOXOIMMOTO HEOOXOIUMBIX JJIsSi OCBOCHUS UCIIUTLITMHBI
JUTSI OCBOCHHUSI TUCIMIUIAHBI (MOJTYJIS) (Moyst)

(meMoHCTpaIrMOHHOE 000PYTIOBAHUE)

Ne i/t

Muxkpockon csetoBor Olimpus GXS51F ¢
I[MTAK

[Teun maxtusie [T

[leun naboparopusie kamepusie [IM-1.0-7
Onekrponeun NaberTherm L9/11/P320
MynbTUMETpPBI

Kospuutumerp KUOM-1
Hudpaxromerp pentrenonckuit JIPOH-7
MUKpPOCKOTI 3JIEKTPOHHBIN pacTPOBbBIN
JEOL JSM-6510A

Cnekrpometp JDC-71

12. Meroanueckue yKazaHus

12.1. Meroauueckre yKa3aHus 10 HOJArOTOBKE K NPAKTUYECKUM 3aHATHSIM.

Ha npakTryeckux 3aHATHSIX TEOPETHUYECKHI MaTepra 3aKperuisieTcs B Pe3ysIbTaTe 00CYKICHHS
U aHaJIM3a JIEKIMOHHOI'0 MaTepualla, a TaKkKe IPH BBIIOJHEHUH NpaKTHUecKuX 3anaHuil. [loaroroska k
[IPAKTUYECKUM 3aHSATHSM IPOBOJUTCS C MCIOJIb30BAaHUEM Y4YEOHO-METOJUYECKON JMTEpaTypbl U
3aKJII0YAETCsl B TEOPETUYECKOM MOJArOTOBKE C MOSCHEHUEM CJIOKHBIX BOIPOCOB IO U3YYEHHIO TEM, a
TaK)X€ B YKPEIUICHUH NTPAKTUYECKUX HABBIKOB B PELIECHHE TPAKTUUECKUX 3a/1au.

[TpakTyeckoe 3alaHue aCIUPAHTY BBLAAETCS MHIUBUAYAIBHO.

12.2. Meronu4eckue yKa3aHus 10 OpraHU3alul CaMOCTOSITEIbHONU PaOOTHI.

CamocTrosTenbHass paboTa acHUpPaHTOB 3aKIOYaeTcs B IOJIYYEHUU 3afaHuil (TeM) Yy
npernoaaBaTeNs Ul MHAWBUAYaJIbHOTO OCBOCHHMs. lIpermonmaBarens Ha 3aHATHUM JNAET PEKOMEH[AIWH,
HEOOXO/JMMBIC UIsI OCBOCHHMS Marepuaia. B XoJe camMoCTOsATeNbHOW paboThl acHUpPaHTHl JTOJDKHEI
BBIOJIHUTh THUIOBBIE 3a/laHUSl U H3YYUTh TEOPETHUECKUH MaTepuan IO pasJienaM TUCLMITIIMHbI
(Motyst).




KAPTA
o0ecre4yeHHOCTH JUCHUIINHBI (MOAYJIs1) y4eOHOH M y4eOHO-MeTOANYeCKO| JIuTepaTypoil

JucrumnauHa (Moynb): MarepuanoBeieHHe
Hayunas cnenuansHoCTh: 2.6.17. MaTepuanoBeneHue

Tlpunoowcenue 1

Ne
/1

HazBanue yuebHOT0, yaeOHO-METOIIYECKOTO
W3/IaHus, aBTOD, U3IATEIBCTBO, BU] U3IAHUS, TOJ
W3 IaHUS

KomndgectBo
HK3EMILLIPOB
B BUK

KonTuHrent
aCTMPAHTOB,
HCTIONB3YIOIINX
YKa3aHHYIO

JIUTEPATYPy

O06ecIeyeHHOCTh
ACTIHPAHTOB
JIUTEPATypOi,
%

Hanuune
3JIEKTPOHHOIO
BAapUaHTA B
9BC
(+/-)

MatepuanoBenenne : yaeOHUK i By30B / B. B.
[InomkwH. - 4-e 3., ep. u 101 - M. :
WznatensctBo FOpaiit, 2024. - 434 c. - (Bricmiee
obpazoBanme). - URL: https://urait.ru/bcode/545271.
- Pexxum nocryna: mis aBTop. nmojp3oBareneil. -
3BbC "IOpaiit". - ISBN 978-5-534-18654-3 :
1729.00 p. - TekcT : HENOCPEICTBEHHBI.
https://urait.ru/bcode/545271

oP

100

MarepuasaoBeicHHE B MAIIMHOCTPOCHHH : YICOHHK
Ut By3oB: B2 4. U. 2/ A. M. Anmackums, 1O. E.
Cenos, A. K. Onernna, B. H. Knumos. - 2-e u3.,
ucnp. u pon. - M. : UznarensctBo FOpaiit, 2023. -
291 c. - (Bricmree obpa3oBanue). - URL:
https://urait.ru/bcode/514008. - Pexxum mocryma:
Ju1st aBTop. noJsib3oBareneil. - ObC "IOpaiit". - ISBN
978-5-534-00040-5 : 99.66 p. - ISBN 978-5-534-
00041-2 : 99.66 p. - TekcT : HEMOCPEACTBEHHBIH.
https://urait.ru/bcode/514008

OP

100

MarepuasoBeieHue cTanei U CIUIaBOB : yUeOHUK
st By3oB / FO. E. Cenos, A. K. Oneruna. - 2-e usf.,
uctp. u goim. - Mocksa : FOpaiir, 2024. - 166 c. -
(Bricmiee o6pazoBanue). - 9bC "HOpaiit". - ISBN
978-5-534-20063-8 : 649.00 p. - Texkcr :
HETIOCPEICTBEHHBIH.

https://urait.ru/bcode/557514

oP

100

CyBopoB 2.B. MarepuanoBeneHue: METOIbI
HCCIICIOBaHHS CTPYKTYPHI U COCTaBa MaTEPHAJIOB :
yaeOHuK 11 By30B / 3. B. CyBopoB. - 2-¢ u3n., mep.
U JIOTL. - DIEeKTpoH. AaH.col. - Mockga : FOpaiir,
2026. - 180 c. - (Bsicmee obpazoBanue). -URL:
https://urait.ru/bcode/585553. - Pexum noctyna:
JUId aBTOp. nojb3oBareneit. — ISBN 978-5-534-
06011-9 : 849.00 p. - TekcT : HENOCPEICTBEHHBII.
https://urait.ru/bcode/585553

oP

100

Counnues, 1O. I1. MarepuanoBenenue: ydeOHHUK 1151
By30B / 1O. 1. Connues, E. U. [Ipaxun. - DnexTpoH.
nad. (1 gaitn)col. - Cankr-IleTepOypr :

XUMU3 AT, 2024. - 783 c. - URL:
https://www.iprbookshop.ru/132913.html. - Pexxum
JlocTyma: Ajsl aBTop. nons3osarene. - ObC "IPR
BOOKS". —ISBN 978-5-93808-416-2 : b. 1. -
TekcT : HenmoCpeICTBEHHBIM.
https://www.iprbookshop.ru/132913.html

OP

100

OP* - 31eKTpOHHBIN pecypc TOCTYMHBIN yepe3 IeKTPOHHBIN KaTajor / DIeKTPOHHYIO OMOIHOTEKY
Ty



https://urait.ru/bcode/545271
https://urait.ru/bcode/514008
https://urait.ru/bcode/557514
https://urait.ru/bcode/585553
https://www.iprbookshop.ru/132913.html
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