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1. I_Ie.]'ll/l, 3a/lavYi U IVIAaHUPYEMBbIC PE3yJabTaThbl oﬁyqunﬂ o AMCIOMIIJIMHE

Llenv Oucyunaumsl - TO3HAHWUE TPUPOJBI U CBOWCTB MATEPUATOB, a TaKKe METOIOB UX
YOpO4YHEHHUs it Hanbosee 3(pPeKTUBHOTO UCIIOIb30BAHUS B TEXHHKE.

3aoauu oucyuniunol:

- U3YYCHHE OCHOBHBIX IMOHSATHH, TCPMHHOB ¥ OTPE/CIICHUH B 00JACTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAIBHBIX U (PYHKIIMOHATBHBIX MaTepPHAIOB (MApKUPOBKA, CTPYKTYpa, CBOMCTBA);

- W3yuyeHUE COCTaBa, CTPYKTYphl M CBOWCTB COBPEMEHHBIX METAITUYECKHX U
HEMETAITNYECKUX MaTePHAIOB;

- OCBOCHHE OCHOB TEPMHYECKOMN, XUMHUKO-TEPMUIECKON 1 TEPMOMEXaHUIECKOH 00pabOTKH;

- OCBOCHHE BHJIOB Pa3yIPOUYHSIONICH M YIPOUHSIONIEH 00paboTKH (OTKUT, HOpMaU3alus,
3aKajka, OTIYCK, IIEMEHTAITUS U JIp.);

- u3ydeHue (U3NYECKON CYIIHOCTH SIBJICHMN, MPOUCXOSAIIMX B MaTepuajax B YCIOBHUAX
MIPOU3BOCTBA U DKCILTyaTallNH;

- OCBOGHHE OCHOBHBIX CBSI3€H MEXIy CTPOCHHEM MaTepHUaOB M WX CBOHCTBAMHU
(TBepIOCTHIO, MPOYHOCTHIO, U3HOCOCTOMKOCTHIO, IMIIACTUYHOCTBIO U JP.);

- U3yueHue 00JIacTH NPUMEHEHUS PA3IMYHBIX COBPEMEHHBIX MaTEPUANIOB AJI U3TOTOBJICHUS
TIPOTYKITHH.

Inanupyemvie peszynomamsl 00yueHusi — TOATOTOBKA CTYJIEHTOB K JEATEIbHOCTU B
COOTBETCTBUH C KBaJTU(PUKALMOHHON XapaKTEPUCTUKON OakajaBpa MO HAIpPABICHUIO, B TOM YHCIIE
dbopMUpOBaHHE YMEHUI MO CO3JaHHI0, 00pabOTKe U U3YUEHUIO CBOMCTB M CTPYKTYPBI PA3IUYHBIX
MaTepHUaoB.

O6yuenne 10 nucuuiinHe «MarepuanoBeeHHE» HaIpaBieHO Ha (HOPMHUPOBAHHE
y oOyyaronuxcsi cienyroumx komnereHuid B coorBeTcTBUU ¢ @I'OC 16.03.03 XonoaunbHasi,
KpUOTEHHasl TEXHHWKA M CHCTEMBI >KM3HEOOeCTeueHus, yTBePKAEHHBIM MpUKa3oM MHUHOOpHAYKH
Poccuu o1 01.06.2020 N 698:

Kox n HaumeHoBaHue KOMIIEeTCHIM NHaukaTopsl 10CTHKEHUS
KOMIIeTEeHIIUH

OIIK-1 CniocobeH ucnob30BaTh HOIIK-1.1. 3HaeT 0CHOBBI MaTeMaTUKHU U

(byHIaMeHTaJIbHBIE 3aKOHBI IPUPOJIBI U ¢buzukn

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX HOIIK-1.2. YMeer pemiath cTaHIapTHBIE

JTUCIHILTAH B TPOPECCHOHATBHON npodeccHoHaNbHBIC 33/1a49H ¢ TPUMEHEHUEM

NesITeIbHOCTH €CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX
3HaHUI, METOJIOB MAaTEMAaTUYECKOIO aHAN3a
Y MOJICTTMPOBAHUS

2. MecTO AUCHMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K 00s13aTesibHOM yacTu 010ka b1 «ucuunmunsl (MoLyin)».

JlycuuiuinHa B3aMMOCBSI3aHa JIOTHYECKU U COEPKATEIbHO-METOANYECKH CO CIIELYIOIUMHU
aucuumimHamMu v npaktukamu OOIT:

- TexHONOTUS KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

- ConpoTuBIIEHUE MATEPHAIIOB.

3. CTpykTypa U coaepkaHue TUCHUILIHHBI

OO61as TpyJ0€MKOCTh AUCLHUIUIMHBI COCTaBIsAET 3 3aueTHble enuHullbl (108 yacos).



3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTH

Ounast popma oOyueHHS

Ne But yuebHoii padoThi KomnuectBo | CemecTpsl
n/n 4acoB 6
| AyIMTOpPHBIE 3aHATHS 54 54
B ToMm uncie:
1. Jlekuuu 18 18
2 JlaGopatopHble 3aHATHS 18 18
3. CeMUHapCKUE 3aHITHS 18 18
2 CamocrosiTesibHast padoTa 54 54
B ToMm unce:
1. [ToaroroBka k 1a00paTOpPHBIM 36 36
3aHSTHSM U CEMHUHAPCKHUM 3aHITHSIM
2. CaMOCTOSTEIIbHOE U3yUCHHE 18 18
3 IIpomeskyTouHast aTTecTanus
3adet/nmud. 3auer/7K3aMeH 3agyer 3ager
Hroro 108 108

3.2 Temaruyeckuil JIaH U3Yy4YeHUS TUCIUTIINHBI

TemaTuueckuii TUIaH pa3MeNIEH B MpuiiokeHuu 1 k paboueil mporpamme.

3.3 Conpep:xkanue JTUCUMILIIMHBI

Tema 1. BBogHast yacrb

3HaueHue W 3aJlauyd Kypca maTepuanoBe/ieHre. Poiab mMaTepranoB B COBPEMEHHOM TEXHUKE.
Kpurepuu ouenku u BbiOOpa MarepuanioB. PabOThl OTEUECTBEHHBIX MU COBPEMEHHBIX YUYEHBIX B
obnacTu MatepuagoBecHU. MaTepraioBeIcHHe, KaK HayKa, H3ydarolias CBOHCTBa MaTEPHAIIOB B
CBSI3H C UX COCTaBOM U cTpoeHHeM. Kitaccudukaiys MaTepuaioB.

Tema 2. ®u3nko-MexaHu4ecKue cBoiicTBa MaTtepuaoB. CTpoeHne MaTepHAJIOB

Crpoenne marepuanoB. OCHOBHbIE TIOHSATHUSL O CBOMCTBAaX MaTepUasioB. ATOMHO-
KPHUCTAJUIMYECKOE CTPOCHHE METAIOB, HW30TPOIHUS, aHU30Tpomus, Keazuuzorponuss. Ilytu
MOBBIIICHHS TPOYHOCTH MeTa/UI0B. KprcTtamnuzanus MeTajijioB NEpBUYHAS U BTOPUYHASL.

Tema 3. Teopus cniiaBoB

[Tonstust o cruaBax. TBepable pacTBOpPbI, MEXaHUYECKUE CMECH, XUMUUECKHE COCIUHEHUS.
JluarpamMma  COCTOSIHUSI  KEJI€30-LIEeMEHTUT. XapaKTePUCTUKU KOMIOHEHTOB. CTpyKTypHbIE
cocTaBisironIre M (aspl Ha JAMarpamme jkene3o-meMeHTHT. Knaccupukanus craneil mo crocoOy
IIPOM3BOJICTBA, HA3HAUYEHUIO M KadyecTBY. MapKupOBKa yriaepoaucThiX cTaneil. YyryHsl c
rpaduTom, mosioBUHYaThie U Oenble. CTpyKTypa, CBOMCTBA, O0JACTH NPHUMEHEHUS M METOJbI
MOJIyYEeHHUs CePhIX, KOBKMX M BBICOKOIIPOYHBIX YYI'YHOB. MapKupOBKa 4yT'yHOB.

Tema 4. Tepmudeckasi 1 XUMHUKO-TepMHUYecKasi 00padoTka

Buner Tepmudeckoii oOpaboTku craneil. [IpeBpamieHuss mpu HarpeBe ctanu. PocTt 3epHa
ayCTeHHWTa, HACIIEICTBEHHOE W JIEWCTBUTEIIbHOE 3€pHO B cTanu. lleperpeB u mepexor.
[IpeBpamieHue aycreHUWTa TMpU HENPEPHIBHOM OXJaxAeHUU. Jlnarpamma H30TEPMUYECKOTO



npeBpalieHust aycteHuta. llepiuTHoe mpeBpaimieHre. MapTEeHCUTHOE TMpEBpAIleHUe U €ro
ocobenHocTH. [IpeBparienue npu OTIyCKe, CTPYKTypa U CBOMCTBA CTaJIM NpH OTIycKke. OTITycKHAas
xpynkocts [ u Il pona.

[TpokannBaeMOCTh M 3aKAIIMBAEMOCTh CTalIH, (AKTOPHI BIMSIONIME HAa MPOKAINBAEMOCTH:
BIMSIHAE JIETUPYIOIIMX O3JIEMEHTOB, pa3Mepa 3epHa ayCTEeHHTa, HEpacTBOPHUMBIX KapOHIIOB U
BKITIOYCHUH. MeToMKa onpeieNIeHns KpUTHYECKOTO IMaMeTpa 1o TuarpaMMe pOKaINnBaeMOCTH.

@dusznyeckue OCHOBBI XUMHKO-TEPMHUUYECKOM 0OpabOTKH, MOHATHE O KO3(pPHUIMEHTE
maddy3un. Bunsl XuMHUKO-TepMHYECKON 00padOTKH

Tema 5. KoHcTpyKIIMOHHBIE M MHCTPYMEHTAJIbHbIE MaTepHAJIbI

Knaccudukarus J1erupoBaHHBIX CTajed MO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBKa JErHMpOBaHHBIX CTajeil, UX NPEUMYIIECTBA IO CPABHEHUIO C
yrinepoaucteiMi. JledekTsl JerupoBaHHbIX cTayned (MudepHbId U3710M, (QIOKEHbI, OTIyCKHas
XpynkocTb). OCHOBHbIE TPeOOBaHNUs K JETHPOBAHHBIM KOHCTPYKIIMOHHBIM cTaisim 1o 'OCT.

HNHCcTpyMEHTAIBHBIE YIJIEPOIUCTBIE W JIETUPOBAHHBIE CTAIU U1 PEXYILLErO0 MHCTPYMEHTA,
COCTaB, MapKHpOBKa, TepMUYecKas 00pabOTKa W obOjacTh mpuMeHeHHs. TBepiable MOPOIIKOBEIE
CIUIaBBI JIs peXylero nHcTpymenTa. Kepamuka. CBepXTBepAble MaTepHalbl.

3.4 TemaTrnka ceMHHAPCKUX/MIPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. JJabopaTopHbl€e 3aHATHUS

JlabopaTtopnoe 3anstre Nel «MakpoaHanus cranei»

JlaboparopHoe 3ansTHEe No2 « MUKpoaHaIHU3 cTaneii»

JlabopaTtopuoe 3ansTre No3 «YTIepoaucThie CTaIn

JlaGopatopnoe 3anatue Ned «UyryHb»

JlaboparopHoe 3ansTHEe NoS «3akayika U OTILYCK yTIEpOAUCTOMN CTam»
JlaGopatopHoe 3anaTue Ne6 «IIpokamuBaeMoCTb cTaneii»
JlaboparopHoe 3ansiTHe No7 « XUMHUKO-TepMHUUecKast 00paboTKa»
JlaGopatopHnoe 3ansaTue Ne8 «JlerupoBaHHbIe cTaIN

3.4.2. CemuHapcKue 3aHITHS

Cemunapckoe 3ansatue Nel «Makpoananus cranein»

Cemunapckoe 3anstue No2 «MukpoaHainus craien»

Cemunapckoe 3astie Ne3 «YriepoaucTeie cTanmn»

Cemunapckoe 3anstue Ne4 «HyryHb»

CemuHnapckoe 3ansaTie Ne5 «3akanka U OTIIyCK YIJIEPOIUCTON CTaIN»
Cemunapckoe 3anstue Ne6 «IIpokanuBaeMoCTh cTanein
Cemunapckoe 3anstie Ne7 « XuMHKO-TepMUIecKas 00padoTKa
Cemunapckoe 3anstue No§ «JlernpoBaHHbIE CTaIN

3.5 Temaruka KypcoOBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI IO JaHHOW AUCIUILIMHE HE TIPETYyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE 1 MH(OPMALIMOHHOE 00ecIeYeHune



4.1 OcHoBHas JUTEparypa

1. Canynos, C. B. Matepuanosenenue : yueoHoe nocobue / C. B. CamynoB. — 2-e u3n.,
ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1793-3. — Tekcr :
3JIeKTPOHHBIH // JlaHb : anekTpoHHO-OnbanoTeynas cucrema. — URL:
https://e.lanbook.com/book/211805 (nata obpamenus: 04.09.2023). — Pexxum noctyna: st
aBTOPU3. MTOJIb30BATEIICH.

4.2 JlomosHMTeEJbHAA JUTEPATypa

1. Kopounes, A. I1. Tepmudeckas 1 XUMUKO-TEpMHUUYECKass 00paboTKa CTau : ydeOHOe
nocobue : B 2 yactax / A. I1. Kopones, /I. M. Mopaacos, M. B. Makapuyk. — Tam60B : TI'TVY,
2021 — Yacts 1 : Tepmuueckas oopadotka cramu — 2021. — 98 ¢. — ISBN 978-5-8265-2433-

6. — Texct : anekTpoHHbIH // JIaHb : anekTpoHHO-OnbmoreyHas cucrema. — URL:
https://e.lanbook.com/book/320459 (marta obpamienus: 04.09.2023). — Pexum goctyna: ajis
aBTOPU3. MOJIb30BaTENICH. Hble HAaHOMaTepHaibl. Y4yeOHoe nocodue / I'. M. BonkoB — M.: KHOPYC,
2011, 168 c.

4.3  DJekTpoHHbIe 00pa3oBaTebHbIE peCcypchl

[IpoBeneHue 3aHATHIA U ATTECTALMA BO3MOXKHO B IUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CUCTeMBI AWCTaHIMOHHOTO oOydenust yHuBepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapor AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM pazaenam nporpaMmebl:
HaszBanue JOP Ccbliika Ha Kypce

Matepuanosenenue 1 TKM https://online.mospolytech.ru/course/view.php?id=5927

4.4 JluneH3noHHOe M CBOOOJHO  pacHpoCTpaHsieMOe  IPOrpamMMHOe
ob0ecrieyeHue

Ne | HaumenoBan | Pa3zpaGoruuk 1O | JoctynHocTh Ccblika Ha Ennnblii peectp
ue (nmpaBoobJsagarten | (IMLEH3MOHHOE, | POCCHMICKHX MPOrpaMm AJs
b) cB00OIHO 9BM u B/l (npu HaIM4umn)
pacnpocTpaHsieM
oe)

1. MoitOduc OO0 "HOBLIE JInnen3noHHOE https://reestr.digital.eov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT'MN" sphrase_1d=943375

4.5 CoBpemMeHHbIe TPo(ecCHOHAIbHbIE 0a3bl JAaHHBIX M MH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHnoBanue JlocTynHOCTH

pecypc

NHdopManMOHHO-CIIPABOYHBIE CHCTEMBI

1. | Aadopmanmonnsie pecypent Cetn

http:// www.consultant.ru OCTYITHO
KoncynbrantlLitoc p Hocry
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DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEM

bl

www.iprbookshop.ru/

Jlanp https:// JloctymiHa B cetn
L. e.lanbook.com/ WNurepuer 6e3
OTpaHUYCHUHN
IPR Books https:// JloctymiHa B cetn
2.

WuTepuer 6e3
OTpaHUYCHUHN

IpodeccuonanbHbie 6a3bl JAHHBIX

nmoJiTeMaTHIeckast pe)epaTuBHO-
2. | Gubnuorpaduyeckas
MHAYKOMETPHYECKas
(6bubmmomeTpuueckas) 0a3a TaHHBIX

baza naHHBIX Hay4YHOH http://www.elibrary.ru HocrymnHo
L. | snexrponHoit 6uGIHOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JoctymHo

5. MarepuajibHO-TEXHHYECKOE O0ecniedeHue
Homep O6opynoBaHue
ayJIMTOpUHN
1313 HoyTtOyk, mpoekTop, skpaH
6. MeToanuyecKkue peKOMeHIaun
6.1 Meroguueckue peKOMEHIAIMH IJIS MPENoJaBaTe sl 0 OPraHu3aluu
00y4eHuUs
6.1.1. IlpenomaBatenb oOpraHu3yeT NpenojaBaHUE AUCHUILIMHBI B COOTBETCTBHU

C

tpeboBanusmu "[lonmoxenuss o0 opraHusanuu 00pa30BAaTENBHOrO IPOIEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (puinnanax", yrBepKIAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATUM IIpenojaBaTellb JOBOJIUT O CBEACHUS CTYICHTOB COZACpKAHHE
pabGoueii nporpammbl aucuumiuHsl (PIIJ) m mpenocrtaBiseT BO3MOMXKHOCTh O3HAKOMIIEHHUS C

IIPOrpaMMoi.

6.1.3. [IpenonaBaTenb 0COOCHHO OOpalaeT BHUMaHUE CTYACHTOB Ha:
- BB M (OPMBI MPOBEACHUS 3aHIATUN MO NUCIUIUIMHE, BKIIOYAs MOPSIOK MPOBEACHHUS
3aHATHH C NMPUMEHEHHWEM TEXHOJIOTHH JUCTAHIIMOHHOTO OOYYEHHS W CHCTEMbl TUCTAHIIMOHHOTO
obyuenus yausepcuteta (C1O mocmonurexa);

- BHJBI,

COOTBCTCTBHHU C (1)OH[[0M OLCHOYHBIX CPCACTB,

- (opwmy,

COOTBETCTBHUH € (POHJIOM OLIEHOYHBIX CPEICTB, IpeaycMoTpeHHbM PIT/L.

COACPKAHUE U MOPAAOK IIPOBEACHHA TCEKYIIECTO KOHTPOJA YCII€EBACMOCTHU B

COACpKAHUE MU IIOpAAOK IIPOBCIACHUA HpOMeX(YTOqHOfI arrecragum B


http://webofscience.com/
http://www.elibrary.ru/

6.1.4. JloBoguTr a0 CBEACHUS CTYIEHTOB TIpaduK BBHINOJHEHUS Yy4eOHBIX padoT,
npeaycmorpeHHsix PIT/I.

6.1.5. Heobxoaumo ¢ caMoro Hadaja 3aHSTHH PEKOMEHJO0BAaThb CTyIEHTaM OCHOBHYIO U
JIOTIOJIHUTENbHYO JIUTEPATYpy U yKa3zaTh MYTH AOCTYIA K HEH.

6.1.6. Brauane miaM B KOHIE CeMeCTpa JaTb CIUCOK BOIPOCOB ISl IOATOTOBKH K
MIPOMEXKYTOYHOM aTTECTAIIMU (IK3aMEHY UJTU 3a4ETY).

6.1.7. Pexomennyercs ¢akt o3HakomieHusi cryaeHtoB c¢ PIIJI u rpaduxom pabGoTh
MUCHMEHHO 3a(hUKCHPOBATH MOAIMCHIO CTYICHTA B JIUCTE O3HAKOMIIEHHS ¢ cogepkanue PI1/I.

6.1.8. IlpenomaBatenu, BEAyIIMH JIEKIMOHHBIE U MPAKTUYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMAaTHYECKHH IJIaH MPaKTUYECKUX 3aHATUN, MCIONb30BaThb EIUHYIO CUCTEMY
0003HaYeHUH, TEPMUHOB, OCHOBHBIX IMOHATUHN JTUCIUIINHBI.

6.1.9. Ilpu moAroToBKEe K JIADOPATOPHOMY 3aHATHIO 10 TICPEYHIO OOBSBICHHBIX TEM
MPENoIaBaTeNIl0 HEOOXOJUMO YTOYHHUTH IUIAH HMX HPOBENEHHs, MPoAyMaTbh (HOPMYITHUPOBKH H
coJiep’KaHue Y4YEOHBIX BOIIPOCOB, BBIHOCHUMBIX Ha OOCYXJIEHHE, O3HAKOMUTHCA C IEPEYHEM
BOIIPOCOB 10 TEME CEMUHApA.

B xone ceMuHapa BO BCTYNMUTENIBHOM CJIOBE PACcKpPbITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHHApPCKOI0 3aHATHUS, ONPEICINUTh MOPSAOK €ro MPOBEACHUS, BPEMsI Ha OOCYXKIEHHE KaXI0ro
yueObHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM OHNPOC JaTh BO3MOXKHOCTH BBICTYIIUTb BCEM
CTYJEHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3akiar04MTenpbHOM 4YacTHM CEMMHAPCKOTO 3aHATHSA CIEAYyeT IIOJBECTH €ro WTOTU: JaTh
OLIEHKY BBICTYIUJICHUH KaXKJI0TO CTYACHTA U y4eOHOM TPyIIbI B 1IeIOM. PacKphITh OJOKHUTEIbHbIC
CTOPOHBI U HEOCTATKHU NPOBEIEHHOI0 CEMUHAPCKOro 3aHATUA. OTBETUTH Ha BOIIPOCHI CTYJIEHTOB.
Boiaath 3aaHus 4J1 caMOCTOSITENIBHOM paOOThI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Bo3MokHO nipoBeieHue 3aHATUH U aTTeCTalMi B JUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHUEM
CHCTEMBbI JUCTaHIIMOHHOTO 00ydeHus ynusepcutera (CHO-LMS). Iopsaok npoBeaenus padot B
JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCA OTAEIbHBIMU PACHOPSDKEHUSMU IPOPEKTOpa 110
y4eOHOM paboTe W/ WU IICHTPOM Y4eOHO-METOINISCKOM PabOTHI.

6.2 Meroguueckue yKazaHus JJs 00y4alOIMIMXCS 110 OCBOCHHU IO TN CIUTIIHHBI

6.2.1. CrtymeHT ¢ caMOro Hayaja OCBOEHUSA JUCHUIUIMHBI JOJDKEH BHUMATEIBHO
O3HaKOMHUTCS ¢ pabouell mporpaMMoOM TUCIUIINHBI.

6.2.2. CtygeHTy HEOOXOIMMO COCTaBUTH Uil ceOs rpaduK BHITIOJHEHHS YYEOHBIX padoT,
npeaycMoTpenHbix PIIJ] ¢ yuérom TpeOoBaHMil APYruX IUCLUILIMH, M3y4aeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHNHU 3aHATUN U NPOLEAYp TEKyLIeW W MPOMEKYTOUHOM aTTeCTalUU C
WCIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMAlMOHHONW 00pa3oBaTeNbHOM Cpeabl JUCTAaHIIMOHHOTO
obpazoBanmst yHmBepcutera (LMS Mocmonurexa) Kak BO BpeMsi KOHTakKTHOM paboThl ¢
mpenojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENIbHOM pPAa0OTHI CTYIEHT JOJDKEH O00eCredyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JAMCTAHLIMOHHOIO IIOJAKJIIOUEHUS K CHUCTEMaM JMCTAaHIMOHHOIO
oOyuenusi. [Ipm OTCYTCTBHUM Takoil BO3MOXXHOCTH OOCYAMTHb CHUTyallMl0 C TpernojaBareiemM
JUCLUIIHBL.

6.2.4. CamocrosaTenbHas paboTa SIBISETCS OJHMM W3 BHJIOB Y4eOHBIX 3aHaTuid. llenb
CaMOCTOSITENIbHON paboThl — MPAKTHYECKOE YCBOCHUE CTYJEHTaMHU BOIPOCOB, paCCMaTPHUBAEMBIX B
MIPOLIECCE U3YUEHHUSI TUCLUILINHBI.

Bunasl BHEayAUTOPHON CAaMOCTOSTENTEHON paOOTHI:

- CAMOCTOSITEIIbHOE U3YYEHHE OTAENIbHBIX TEM JUCLUILUIMHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSM;

- IOJArOTOBKA K CEMUHApaM U NPAKTUYECKUM 3aHATHUSIM;
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CJIEIYIOIINE ITAITBI:
- OMpeJIelIeHHE LIEIH CAMOCTOSTEIbHON paboTHhI;
- KOHKpETHU3allKsl TT03HABATEIbHOM 3a1a4H;
- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENILHOM padore;
- BBIOOD aJIeKBATHOTO Crioco0a ACHCTBUS, BEAYIIETO K PEIICHUIO 3a1a4H;

- IIJIAaHUPOBAHUC pa6OTH (C&MOCTOHTGJ’ILHOIZ nim C IIOMOIIBIO npenonaBaTenﬂ) Hanqg

3aJaHuEM;

- OCYLICCTBJICHHUC B IIPOLCCCEC BbIIIOJIHCHUA CaMOCTOSITEIIbHOM pa6OTLI CAMOKOHTPOJIA

(TPOMEKYTOYHOTO M KOHEUHOTO) Pe3yJIbTaTOB padOThI, 1 KOPPEKTUPOBKA BBHITIOJTHEHUST PAOOTHI;
- pednexcus;
- IPE3EHTALUsI CAMOCTOSITEIbHON paOOTBHI.

7. DoH/ OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJbTATOB 00y4eHus!
JI71s1 KOHTPOJIA YCTIeBaeMOCTH M Ka4eCTBa OCBOCHUS AUCIUILUINHBI HACTOSIIEH TPOrpaMMOi

MPEeyCMOTPEHBI CIIEAYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOoCTH (TeKYIIUH KOHTPOJIb);

- HIPOMCIXKYTOYHAA aTTCCTAallHA (33.‘-ICT).

7.2

IIIkana ¥ KPUTEPHH OLICHUBAHMSA Pe3yIbTATOB 00yUYEeHUS NIPH
NPOBEICHUM NMPOMEKYTOYHOMN aTTeCTALUH

HIxkana
OLICHUBAHUA

Kpurtepun ouennBanus

3auteHo

BoinonHensl Bce BuAbl yuyeOHOM paboOThI, MPEAyCMOTpPEHHbIE Y4YEOHBIM
wi1aHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHUI, HAaBBIKOB
IPUBEICHHBIM B Ta0IuIaX TOKa3aTesel, Omepupyer NIpUOOpPETECHHBIMU
3HAHUSMM, YMEHUSIMH, HaBBIKAMH, IPUMEHSET UX B CUTyalUAX MOBBILIEHHOM
cioxHOCTH. [Ipy 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyAHEHUs NPU aHAIUTHUYECKUX ONepalusx, IepeHoce 3HaHUH
Y YMEHUI Ha HOBbIE, HECTaH/AAPTHBIE CUTYaLUH.

He 3aureno

He BbinosiHeH oauH win Oosiee BUAOB Y4eOHOI paOOThI, MPEayCMOTPEHHBIX
yueOHbIM 1m1aHoM. CTyAEHT AEeMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB MPHUBEIECHHBIM B TaOJHMIAX IOKa3aTeNeH, IOIMyCKarTCs
3HAYUTENbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HAaBBIKOB
0 psAly TIOKa3aTesiel, CTYIEHT UCIBIThIBAET 3HAUUTEIbHbIC 3aTPyIHEHUS [IPU
OIEpUPOBAHNU 3HAHUSIMU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYalUH.

7.3  OuneHo4Hble cpeaACTBA

HEOOXOUMO TIPOUTH
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7.3.1. Tekyuuii KOHTPOJIb

B paborsi ®opmMa OTYETHOCTH U TEKYIIETo
KOHTPOJISI
JIaGopatopusie paboTsl (epeueHs | OdopMieHHbIe 0TYETHI (KypHAT) JJaOOPaTOPHBIX
n1abopaToOpHBIX padOT MpeACTaBIeH B . paboT, npeaycMOTpEHHBIX paboyeil mporpaMmoi
34.1) JUCLUIUINHBI ¢ OTMETKOM NIPENoAaBaTess
«3a4TEHOY, €CITH BBITIOJHEHBI U 0(hOpPMIICHBI BCe
paboThL.
Kontponbnas paborta (mpumep [TnceMeHHbIE OTBETHI Ha 3aJIaHUS] KOHTPOJIBHOM
3aJlaHui B IPUJIOKEHUH 2) paboThI, IPeyCMOTPEHHOM padoueit
MPOrPaMMOM JUCHUTUIMHBI C OLIEHKON
NPEeMo/IaBaTelisi He HIXKE «YI0BIETBOPUTEIHHOY.
Tectsl (mpuMephl TECTOBBIX ITpaBusbHBIE OTBETHI HA JIBa BONIPOCA U3 TPEX B
3aJJaHU IPEACTABJICHBI B IPUJIOKEHUU 2) | OJJHOM M3 BAPHAHTOB TECTA.

7.3.2. IIpomMexxyTO4Hast aTTeCTaLHs

[IpomexxyTouHast arrectanusi - (3a4eT) MPOBOAMTCS IO OwWieTaM B YCTHOH (opme.
PernameHT nmpoBeieHHs aTTECTAIIH:

- BpeMs JUTs IOATOTOBKH OTBETA Ha BOMPOCH! He Oornee 40 MuH.;

- BpeMs Ha OTBET Ha 3a/1aHHbIE BOIIPOChI He Oosee 10 MuH.

buiieT cocTouT 13 Tpex TeOPETUIECKUX BOIIPOCOB.

[lepeyenp BOMpOCOB K 3a4eTy MPUBEJICH B IPUIIOKEHNH 2 K pabodeil mporpaMme.



[Ipunoxenue 1
TemMaTnuyeckuii NUIaH IUCHUILIMHBI «MaTepuaoBegeHHe» M0 HANIPABJEHUIO MOATOTOBKH
16.03.03 XosoamibHasi, KPUOTeHHAS] TEXHUKA U CUCTEMBI :KU3Heo0ecneyeHus (0akajiaBp)

Buasbi yueOHoii padoTsl, Dopm
BKJIIOYAsl CAMOCTOSITEJIbHYI0 Buasbl camocrosiTeibHON padoThI bl
padoTy CTyIeHTOB, CTY/IeHTOB arrect

Pa3gen
H TPYAOEMKOCTh B Yacax B Y1070

Henens
ceMecTpa

Cemectp

n/n
J /lg: Jlao | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | O | 3

Tema 1. BBognas yacTte.
3HayYeHUE U 3aJ]a4u Kypca 6
MaTepuanoseneHue. Poib
MaTepHaoB B COBPEMEHHON
TexHuke. Kpurepun onieHku u
BbIOOpa MaTepuainoB. PaboTel
1. | oTeYeCTBEHHBIX U COBPEMEHHBIX 1 2 4
YYEHBIX B 00J1aCTH
MaTepUaIOBEICHUS.
MarepuaiioBeieHuE, KaK HayKa,
M3y4arollas CBOMCTBa MaTepHaJIOB B
CBSI3H C UX COCTaBOM U CTPOCHHEM.
Knaccugukaius MaTepuaos.

2. | Tema 2. ®u3dnKo-MexXaHUYeCKHeE 2-4 4 4
CBOIICTBAa MaTEePHAJIOB. 6
CTpoeHune MaTepuaioB

Crpoenue matepuasioB. OCHOBHbIE
MOHSITHS O CBOWCTBAaX MAaTepHAJIOB.
ATOMHO-KpPUCTAJUIMUECKOE CTPOCHUE
METaJJIOB, U30TPOMUS, aHU30TPOIIHS,
KBAa3UU30TPOIIHA. HyTI/I IIOBBIIIICHUA
IPOYHOCTH METAJLIOB.
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Kpucrannmmzanus metannos
TEpBUYHASL U BTOPUYHASL.

Jlabopamopnoe 3anamue no meme
«Maxpoananuz cmaneu»

Cemunapckoe 3awsamue no meme
«Maxkpoananuz cmanei»

Jlabopamopnoe 3ansamue no meme
«Mukpoananuz cmanei»

Cemunapckoe 3aumamue no meme
«Muxpoananuz cmaneu»

Tema 3. Teopus criaBos.
[TonsTus o cnaBax. Teepabie
pPacTBOpPbI, MEXaHUYECKUE CMECH,
XUMHUYECKHE COEIMHEHUS.
JnarpamMma cOCTOSTHUS KENe30-
LIEMEHTUT. XapaKTepUCTUKU
KOMIIOHEHTOB. CTpyKTypHBbIE
COCTaBJIAIONINE U (a3bl HA
JMarpaMMe JKeJe30-UEeMEHTUT.
Knaccudukanus craneit mo crnoco0y
IIPOU3BOJCTBA, HA3HAYEHUIO U
KadyecTBy. MapkupoBka
YIJIEPOJUCTBIX cTajed. UyryHsl ¢
rpaduTom, MOJTOBUHYATHIC U OebIe.
CtpykTypa, CBOWCTBa, 00JIACTH
MPUMEHEHUS U METObI MTOTYyYEHUS
CEepbIX, KOBKMX U BBICOKOIIPOYHBIX
9yryHoB. MapKupoBKa 4yT'yHOB.

5-9

Jlabopamopnoe 3anamue no
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meme « YZJzepO()ucmbze cmaiauy

CemuHapCKoe 3anamue no
meme « Yeﬂepoc)ucmble cmanuy

Jlabopamopnoe 3anamue no
meme « 4y2ynvi»

Cemunapckoe  3anamue  no
meme « Yyaynvi»

Tema 4. Tepmuueckasi U XMMHKO-
TepMHYeckas o0padoTka.

Bunbl TepMmudeckoit 00paboTku
craneil. [IpeBpaienus rnpu Harpese
cranu. Poct 3epHa aycTeHuTa,
HACJIEICTBEHHOE U JIEWCTBUTENBHOE
3epHO B cTasu. [leperpes u
nepexor. [IpeBpaienue aycreHura
IIPU HEMPEPHIBHOM OXJIaXK/ICHUH.
JnarpaMma M30T€pMHUECKOTO
MIPEBPAICHHS ayCTEHUTA.
[TepnuTHOE NpeBpallCHUE.
MapTeHCcuTHOE NpeBpalIeHUE U €ro
ocobenHoctu. [IpeBpaienue npu
OTIYCKE, CTPYKTypa 1 CBOMCTBA
cTayy npu otmycke. OTmyckHas
xpynkocts [ u Il pona.
[TpokannBaeMocCTh U
3aKaJIMBaeMOCTh CTaJH, (DaKTOPHI,
BIIUSIIOLINE HAa TPOKAJIMBAEMOCTb:
BIIMSIHUE JIETUPYIOLIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHHUTA,
HEPACTBOPUMBIX KapOUI0B U
BKJIIOUCHHI. MeToauka
OnpeIeTIeHUs] KPUTUYECKOTO

10-16
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JaMeTpa 1o Auarpamme
POKAJINBAEMOCTH.

du3nuecKkne OCHOBBI XUMHKO-
TEPMUYECKON 00pabOTKH, MOHATHUE O
koapunuente nudpdysuu. Buast
XUMHKO-TEPMHUECKON 00paboTKH

Jlabopamopnoe 3anusimue no meme
«3axanka u omnyck y2nepooucmou
cmanuy

Cemunapckoe 3ausmue no meme
«3akanka u omnyck yenepooucmou
cmanuy

Jlabopamoproe 3anamue no meme
«Ilpoxanueaemocms cmaneiiy

CeMuHapCKoe 3aH”Amue no meme
((HpOKCUlM@CleMOCWZb cmaneuy

Jlabopamoproe 3anusimue no meme
«Xumuxo-mepmuyecxas
obpabomkay

Cemunapckoe 3anamue no meme
«Xumurxo-mepmuyecxas
obpabomkay

Tema S. KoHCTPpYKIIMOHHBIE H
HHCTPYMEHTAJIbHbIe MaTepPUAJIbI.
Knaccugukarus nernpoBaHHBIX
cTajeil Mo cTpykType B
HOPMAaJTU30BAHHOM COCTOSIHUU
(muarpamma I 'mite). MapkupoBka

17-18
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JIETUPOBAHHBIX CTaJEH, UX
peuMyLIecTBa 0 CPABHEHHIO C
yraepoaucTbiMu. [ledexTol
JIETUPOBAHHBIX CTajel (mudepHbIit
U3JI0M, (PJIOKEHBI, OTIYCKHAs
XpynkocTh). OCHOBHBIE TPEOOBAHUS
K JITUPOBAHHBIM KOHCTPYKIIMOHHBIM
crasam o 'OCT.
HHCTpyMEHTaIBHBIE YTIIEPOANUCTHIE
U JISTUPOBAHHbBIE CTAJIH IS
PEXYIIEro HHCTPYMEHTA, COCTaB,
MapKHUpOBKa, TepMHUYECKas
00paboTKa 1 00J1acTH IPUMEHEHUSI.
TBep/ble MOPOIIKOBBIE CIUIABBI IS
pexymero nHCTpymenTa. Kepamuka.
CBepXxTBep/ible MaTepHabl.

Jlabopamopnoe 3anamue no meme

«Jlecupoeannvie cmanu» o) 2
Cemunapckoe 3ansamue no meme

«Jlecuposannvie cmanuy o)

Bcero yacoB nmo AucHMILINHE 18 | 18 18 54




[Tpunoxxenune 2

®OH/I OHNEHOYHbLIX CPEJACTB 11O JUCHUIIVIMHE

«MarepuanoBeaenue»
HanpaBnenune noaroToBku
16.03.03 Xoa0an/ibHAas1, KPUOTE€HHAS] TEXHUKA M CUCTEMBI KM3Heo0ecneuyeHus
O6pazoBaTenpHas mporpamma (mpoduias MOATOTOBKH)
X010IHIbHASL, KPHOTEHHAs] TEXHUKA U CHCTEMBbI JKU3Heo0ecTedeHust

IIpuMep KOHTPOJILHOI PadoThI
Bapuant Ne 1

1.Haueptute B Maciitabe AuarpaMMy COCTOSIHUS JK€J1€30-yIIIEPOAUCTHIX CIIABOB HAa CTaHJApPTHOM
OnaHke, mocTaBbTe OyKBEHHBIE 00O3HaueHMs. Ha3oBute (pa3bl U CTPYKTYpHBIE COCTaBIIAIOLINE B
KaxK70i o0nacTu quarpammbl (pasbl 3aKII0YUTE B KBaIpaTHbIE CKOOKH)

2. B kakux mnpegenax wusMmeHsierca xumuueckuil coctaB (%C) aycreHuTa NOpU NEPBUYHOU
kpuctayum3anuu crasa ¢ 1,8 %C? Kak Ha3zpiBaeTcs 3TOT CIUiaBa M KaKy CTPYKTYpPY MMEET TpH
KOMHAaTHOH TEMIIEpaType B COOTBETCTBUM C JUarpaMMoON KeJe30-yriiepoa?

3. Hanummre cxemy mpeBparieHust mis ctamu, cogepxkamen 0,8 %C npu Temneparype 727°C.
Vxaxure xumuueckuil coctaB (%C) mis a3, yyacTBYIOIIMX B 3TOM IpeBpamieHu. Yrto
MIPEJICTaBISAIOT CO00M AT (Pa3bl, KaKyt0 HMEIOT KPUCTAITMUECKYIO PEIIETKY U cBOMCTBA?

4. lana cranp mapku Y10A. VkaxuTe KiacCc 3TOH CTaiM MO KadecTBY (OOBIYHOIO KadecTBa,
KauecTBEHHas!, BHICOKOKAUEeCTBEHHAs1), a TAaKXKe CpeJlHee CoAepkKaHHe yTiepoaa U CTPYKTypy 3TOi
CTaJIM IPU KOMHATHOW TEMIIEpAType B COOTBETCTBUM C JUArpaMMOM KeJIe30-yTIIIEepOI.

5. Jana cranp mapku bCt5km. YkaxuTe ee KauecTBO, 4TO 03HAYAIOT OYKBBI U LIU(PPHI BXOJAIINE B
MapkupoBky. [lo KakuM mokazaTensiM (XMM. COCTaB, MEXaHHYECKHE CBOICTBA) MPOU3BOAUTCS
KOHTPOJIb 3TOM cTanm?

BomnpocsI k 3auery

1. /Juarpamma Fe-C. XapakrepucTtrka (a3 U CTpyKTYPHBIX COCTABIISFOLIIX
2. Juarpamma Fe-C. Onpenenenvue xumMuueckoro cocrana ¢as B cruiase ¢ 4,3 % C npu 1400°C
3. Huarpamma Fe-C. M3MmeHeHue XHMMHUYECKOro cocTtaBa (a3 B IMpolecce MEepBUYHON U

BTOPUYHON KPUCTAIUTU3AIUH CTaIH 45

4. Jlmarpamma Fe-C. V3meHeHume XHMHYECKOTO cocTaBa (a3 B IMpolecce MEePBUYHON U

BTOPUYHOM KpHCTaum3anuu ctaiu 30

[TonsTue o cimaBax. TBep/able pacTBOPBI, MEXaHUUECKUE CMECH, XUMUYECKHE COEAMHEHNUS

6. JlumarpamMma COCTOSIHHSI JBOMHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSHUU
KOMIIOHEHTaMU

7. Jumarpamma Fe-C. M3meHeHne XHMHUECKOro cocraBa ¢a3 B Ipolecce MEepBUYHON H
BTOPUYHON KpuCTaJIM3anuu cmasa ¢ 5 % C

8. Huarpamma Fe-C. M3meHeHune XMMHUYECKOTO cocTaBa (a3 B Mpoliecce MNEPBUYHON U
BTOPUYHOW KpUCTAJUIM3ALUH cTanu Y 12

9. Jumarpamma Fe-C. Xapakrepuctuka (a3, ydacTBYIOIIUX B SBTEKTUYECKOM MPEBPAIICHUU

10. Inarpamma Fe-C. Onpenenenne XuMu4eckoro coctara ¢a3 B cruiase ¢ 5,5 % C npu 1300°C

11. lnarpamMmma coCTOSIHUS ABOMHBIX CIUIABOB C OTPaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUU

12. Inarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cruiase ¢ 4,3 % C npu 1147°C

e
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15
16
17

18.

19.
20.

21

22.
23.
24.
25.
26.
27.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,
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. Anarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 cranu Y12 npu 1100°C

. Huarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa (a3 B crase ¢ 0,8 % C mpu 727°C

. Mnarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 cranmu Y8 npu 1100°C

. Iuarpamma Fe-C. Onpenenenne xummaeckoro cocrasa (a3 B crase ¢ 4 % C npu 1400°C

. dAuarpamma Fe-C. M3MeHeHue XuMHuUecKoro cocraBa (a3 B mpoliecce MNEpBUYHOM H
BTOPUYHOW KPUCTAIIIIN3ALMU CTalu Y 8

Huarpamma Fe-C. M3MmeHeHue XuMudeckoro cocraBa (a3 B mpolecce MEepBUUHOW U
BTOPUYHON KpucTayIM3anuu cmiasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B ciuiase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHnue xumuyeckoro coctaBa (a3 B Ipolecce NEpBUYHOM U
BTOPUYHOM KpucTaymu3anuu ciasa ¢ 4,3 % C

. Huarpamma Fe-C. XapakTtepuctuka (a3, yuacTBYIOIIMX B 3BTEKTOUTHOM MPEBPALLIEHUT
Juarpamma Fe-C. DBTekTHUYECKOE U 3BTEKTOUHOE MPEBpaICHNE

Huarpamma Fe-C. Onpenencare XxumMudeckoro cocrasa (a3 B crase ¢ 2,5 % C mpu 900°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenencare XxumMudeckoro cocrasa (a3 B crase ¢ 4,3 % C mpu 727°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B ciuiase ¢ 1,5 % C npu 800° C
JlmarpaMma  COCTOSIHHS ~ JIBOMHBIX CIUIABOB C  HEOTPAaHUYEHHOW  pPacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU

Oco0eHHOCTH IBTEKTUYECKOTO MTPEBPALLEHUS IBOMHBIX CIUIaBOB

KpacHOIOMKOCTP ¥ XJaJHOJOMKOCTh cTanu. IIpuuMHBI BO3HUKHOBEHHMS U CHOCOOBI
yCTpaHeHus

Kpucrannuzanus cruasos. [Ipasuiio ¢as. [IpaBuio koHLIEHTparuii
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METaUIOB. THUIBI KPUCTAIUIMUECKHUX PELIETOK M HX
XapaKTepUCTHKA

3aKOHOMEpHOCTH  KpucTtaumzauuu. CreneHb  NEpeoXJaXkIEHUs, YHCIO  LEHTPOB
KpHUCTaNTU3ALMH, CKOPOCTTh POCTa KPUCTAIIOB. AMOpP(HBIE METAILIIBI

HennputHas nukBauus. [IpyunHbl BOSHUKHOBEHUS U CIIOCOOBI YCTpaHEHUs

JleeKTbl KpHCTAIIIMYECKOro CTPOEHUs. BiMsHUE IUIOTHOCTH IUCIIOKAIMi Ha NMPOYHOCTD
MaTepuasoB

BnusHue creneHM mnepeoxsaxIeHHs Ha mpouecc KpucTtaumzauuu. CTpoeHHe CIHUTKa.
3oHanbHas! TUKBALIUS

BnusiHue crenenu nepeoxiaakIeHus Ha BEIMUMHY 3epHa. MoandunupoBaHue
Pacumdposare Mapky metammonponykiuu: XBI' m nate ee XxapakTepucTuky (Ha3BaHHE,
Ha3Hauy€HUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacumdposars mapky merammonpoaykiuu: 11IX15 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3HauyeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacumidpoBare Mapky meTamionpoaykuuud: Y8 W JaTh €€ XapaKTepUCTUKy (Ha3BaHUE,
Ha3HauyeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

BnusiHme  nermpyrommx — 3JIE€MEHTOB  Ha  MONMMMOp(GHOE  IpeBpalleHue  jKesesa.
Knaccudukarus nerupoBaHHbIX cTasiel

PacumdpoBare mapky meramtonpoaykuuu: BK8 u ngath ee xapakrtepuctuky (Ha3BaHUE,
Ha3HauyeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHOBHbIE TIOKa3aTenu (PU3UKO-MEXAaHMUYECKHX CBOWCTB MAaTepUalioB M METONIbl HUX
onpexnenenus (HB, HR, HV, o8, ot, , KCU)

Pacumdposars mapky meramionpoaykuuu: ber3mnc u nath ee XxapakTepUCTHKY (Ha3BaHUE,
Ha3HauyeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacumdposare mapky metamwmonponykiuu: CU1S5 u nath ee xapakTepUCTHUKY (Ha3BaHUE,
Ha3HauyeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)
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Pacimm¢poBate Mapky Mertawtonpoaykuuu: Cranp 45 M JaTh €€  XapaKTePUCTHKY
(Ha3HaueHue, KayecTBO, MecTomnojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

MukpoMexaHuka KOMIO3UIIMOHHBIX MaTepUajoB €  BOJIOKHUTBIM  HAIOJIHUTEJIEM.
Kputnueckast 1Ha BOJIOKHA. AJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BricokoTemniepaTypHbie MmaTepuaibl. ZKapoCTOMKOCTh U KapONpPOYHOCTb

PacmmgpoBats Mapky Metaonpoaykuun: KU 30-6 u nath ee XxapakTepuUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

PacmpoBats Mapky Metaiutonpoaykiuu: BU 120-4 u nath ee XapakTepuCcTUKY (Ha3BaHUeE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

PacmgpoBats Mapky Metayuonponykiuu: BCr3cn un 1aTe ee XxapakTepUCTUKY (Ha3BaHUeE,
Ha3HaYeHHUe, Ka94eCTBO, 0COOCHHOCTH TEXHOJIOTHN)

Pacmm¢poBate mapky wmertamnonpoaykuuu: Crane O8Kknm M 1aTh €€ XapaKTEePUCTHKY
(Ha3HaueHue, Ka4eCTBO, MECTOMOJOKeHNE Ha quarpamme Fe-C, ctpykTypa)

PacmmgpoBate Mapky meramutonpoaykuuu: CT3KIm U JaTh €€ XapaKTEepUCTHKY (Ha3BaHUE,
Ha3HaYeHHUEe, Ka4eCTBO, 0COOCHHOCTH TEXHOJIOTHN)

. PaciingpoBats mapky meramtonponykuuu: TT8K6 m nath ee xapakTepucTHKY (Ha3BaHUeE,

Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOIOTHH) (

PacmugpoBate Mapky MetauionpoayKuuu: Y12A u naTh ee XapakTepHCTUKY (Ha3BaHUeE,
Ha3Ha4YeHHe, KayecTBO, MECTOIoJIokeHHe Ha nuarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

PacumdpoBare mapky wmetawtonponaykiuu: Crane 30A u gaTh €€ XapakTEPUCTHKY
(Ha3BaHMe, Ha3HAYEHUE, CBOICTBA, 0COOEHHOCTH CTPYKTYPBI M TEXHOJIOTHH)

Pacumdposare mapky meramnonpoaykiuu: T15K6 u gaTh ee xapakTepucTuky (Ha3BaHUE,
Ha3HauyeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHOBHbIE pa3HOBUHOCTH HaHOMaTepuanoB. Pa3mepsl 3epeH (cioeB, BKIIOUEHUH, TOP)
XapakTepHble 1151 HaHoMaTepuanoB. OCOOEHHOCTH MEXaHUUECKUX CBOMCTB
HaHOMAaTEepHaJIOB.

[IpropuTeTHble HallpaBIeHUs Pa3BUTUS HAHOTEXHOJIOT U

OcHOBHBIE XapaKTEPUCTUKU CTPYKTYPbl HAHOIIOJIMMEPOB
Mexanu3msl gegopmaiiu, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMAaTEPHUAJIOB.
3aBUCUMOCTb TBEPJOCTH, MPEEa IPOYHOCTH U OTHOCUTENBHOIO YJUIMHEHHS OT pa3Mepa
3epHa
[IpenmyniecTBO NOPOIIKOBBIX TEXHOIOIMM. BUJIbI TOPOIIKOB, HCIIOIB3YEMBIX AJIS
M0JIy4Y€HHUsI HAHOMAaTEepHaJloB, ONIEPaLlii TOPOIIKOBOI TEXHOJIOTHH.

MeTo bl KOHCOMUAALMH YIIBTPAJAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCIOBHSI peaJIn3aliH.
Crioco0bl yMEHbILIEHUSI TOPUCTOCTH HAHOMATEPUAJIOB.

.MeTopl MHTEHCUBHOM IIaCTUYECKOM JeopMaliui KpydeHUEM 0J1 BBICOKUM JaBIEHUEM U
PaBHOHAKAJILHBIM YIJIOBBIM [IPECCOBAHUEM.

MeTobl KOHTPOJIUPYEMOI KPUCTAJUTM3ALUU U3 aMOP(HOTO COCTOSIHUSA. THIIBI OTyYaeMbIX
CTPYKTYP B 3aBUCHUMOCTH OT YCJIOBUM 3aKaJIKU U3 KUIKOTO COCTOSIHUS: OJHO- U
MHOTr0(a3HOM, aMOPPHO-KPUCTAIITMYECKON, aMOP(HHOM.
duznyeckue U XMMUYECKHE METO/IbI ITOIyYeHHUSI HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOTUU
HMOHHOI'O OCAKICHMSI U MJIEKTPOJLYTOBOTO UCIIAPEHUSI MATHETPOHHOT'O HAIIBICHUS.

IIpuMepsI TECTOBBIX 3aJaHUH

Samanue Ne 1
1. Uto Ha3bIBaeTCS CTPYKTYpOr MaTepuana?
a) IMepPOX0BATOCTh MOBEPXHOCTH; O) BUIMMOE CTPOCHHE; B) HATMYUE TPEIIUH
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2. YTt0 Takoe XJIagJHOJIOMKOCTE?

a) YMEHBIIICHHE TBEPIOCTH MPU HU3KUX TeMIeparypax; 0) oxpymunBaHUe MaTepHaia Mpu HU3KUX
TeMIIepaTypax; B) MPOYHOCTh MaTepHasa Mpu HU3KUX TeMIepaTypax

3. Haubosee GraronpusiTHBIM coueTaHUEM (PU3UKO-MEXaHUIECKUX CBOMCTB 00JIaaroT

a) KpyITHO3EpHUCTHIE; 0) MEIKO3EPHUCTHIE; B) CBOIICTBA HE 3aBHUCST OT BEIMYHHBI 3€pHA

3aganue Ne 2

1. Ilpu oxJytaxxIeHNH CIIUTKA 00pa3yeTcst 30Ha KPYITHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) pH OBICTPOM OXJIAXKIEHUH; 0) IPU HATIPABIIEHHOM OTBOJIE TEIJIa; B) MPU MEAJIEHHOM
OXJIaXKICHUH

2. Hannune Ha MOBEPXHOCTHU U3JI0Ma Y4acCTKOB ¢ OJIECTAIIEH U IIepoX0BaTON MOBEPXHOCTHIO
XapaKTepHO IS

a) KpUCTAJNINYECKOT0 U3JI0Ma; ) BOJIOKHUCTOTO U3JI0Ma; B) yCTAJIOCTHOTO U3JI0Ma

3. HarpeB ncrnons3yoT B mporecce:

a) riy0oKoro TpaBieHus; 0) TpaBieHue peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eiiHa;

Saganue Ne 3

1. Kakyro KpUCTAIUTMYECKYIO PEIIETKY UMEET >Kee30 — Y7

a) ['IK; 6) OLIK; B) poMOoaapuueckas

2. Yto npoucXoaUT NpU OXJTaKJECHUH B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yrto o3HayaroT uM@psl B Mapke ctanu Y 12?

a) MOPAIKOBLII HOMED; 0) cofepxKaHue yraepoaa B COTHIX %; B) COIepKaHHE yTiepoa B JeCsI-ThIX
%

3amanue Ne 4

1. Kakas crans moasepskeHa oTimyckHoi xpymnkoctu 11 poxa?

a) 40; 6) 40X; B) 40XM

2. KaxoBo conepsxanue maprania B cranu ['andunpaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak BIusIOT GONBIIMHCTBO JICTUPYIOUINX AJIEMEHTOB Ha COJIep KaHKe yriepoia B epauTe?
a) MOBBILIAIOT COACPIKAHUE yTIepoia; 0) MOHMKAIOT KOJIMYECTBO YTIIEpO/a; B) HE BIUSIET

3amanue Ne5

1. Kakyto cTpykTypy UMeeT Je1e0ypuT NMpeBpaIieHHbIN?

a) A+ 1L 0) T+ 11; B) T + @

2. Kakue CBOWCTBA YyTYHOB ONpeACISOTCS (HOpMOii rpadUTOBBIX BKITFOUCHHI?

a) oB, 0; 0) HB, 9; 8) HB, KCU

3. Ilpu kakoii Temreparype IpOBOJSAT OTHKUT IS TIOJTYYCHHUS TIEPIIUTHOTO KOBKOTO UyTryHa?
a) 750°C; 6) 850°C; B) 950°C



