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1. He.]'II/I, 3aaYM 1 IVIAaHUPYEMBIC PE3YJIbTAaThI oﬁyquuﬂ no ITMCuMIlJINHE

Lenv Oucyunaumst - TO3HAHUE TIPUPOJBI U CBOWCTB MATEPUAIOB, a TAaKXKE METOIOB HX
yIpoyHeHus st Hanbosee F3PEeKTUBHOTO UCTIONb30BaHUS B TEXHUKE.

3adauu oucyuniumot.

- U3YYCHHUE OCHOBHBIX TOHSATHH, TEPMHUHOB U ONPEIACICHUH B 0071aCTH KOHCTPYKIIMOHHBIX,
UHCTPYMEHTAJIBHBIX U (PYHKIIMOHAIBHBIX MaTepPHaIoB (MApKUPOBKA, CTPYKTYpa, CBOMCTBA);

- H3yYEHHE COCTaBa, CTPYKTYpbl W CBOWCTB COBPEMCHHBIX METAIMUECKUX U
HEMETAJUTMYCCKUX MaTePHAIOB;

- OCBOCHHE OCHOB TEPMHYCCKOH, XUMHUKO-TEPMUICCKOM U TEPMOMEXaHUYECKON 00pabOTKH;

- OCBOGHHE BHJIOB YIIPOYHSIONICH U pa3ympouHsomeid o0paboTKu (OTKUT, HOpMaTH3aIHs,
3aKajKa, OTIYCK, [IEMEHTAIUs U Ip.);

- u3ydeHUe (U3MYECKON CYIIHOCTH SIBJICHHMA, MPOUCXOJANIMX B MaTepHaliax B YCIOBHIX
MPOM3BOJICTBA U DKCILTyaTallHH;

- OCBOCHHE OCHOBHBIX CBSI3¢H MEXKIy CTPOCHHEM MAaTCPHAIOB M MX CBOWCTBAMHU
(TBepAOCTHIO, TPOYHOCTHIO, U3HOCOCTOMKOCTHIO, TITACTUYHOCTRIO U JIP.);

- U3y4eHHUE 00JIaCTH MPUMEHEHHS PA3IMYHBIX COBPEMEHHBIX MAaTEPHAJIOB Il U3TOTOBIICHHS
TPOYKITUH.

IInanupyemvie pesyromamsl 00yyeHusi — TOATOTOBKA CTYJIEHTOB K JCATCILHOCTH B
COOTBETCTBUH C KBaTU(UKAIIMOHHOM XapaKTePUCTHKOW OakajiaBpa I10 HAIPaBJICHHIO, B TOM YHCJIE
(dbopMHpOBaHHE YMEHHIA TIO CO3/IaHUI0, 00PAa0OTKE U U3YyYCHHUIO CBOWCTB M CTPYKTYPHI Pa3IHUHBIX
MaTepUaoB.

OOydenne 1O AWCHMIIMHE «MarepualioBeJCHUE» HAMpaBICeHO Ha (OPMUPOBAHUC
y oOy4arommxcs cnefyromux komrnerenmuii B coorsercteun ¢ ®IOC 20.03.01 TexHochepHas

0€30IaCHOCTD, YTBepKAEHHBIM IpHKa3oM Munoopuayku Poccun 0T 25 mas 2020 r. N 680:

Ko u HauMeHOBaHUE KOMIETEeHIHIA NHAuKaTOPBI 10CTHKEHUS
KOMIIETEeHIIUH
VYK-2. CriocobeH orpeaensats Kpyr 3a1a4 B NYK-2.1.®opmynupyeT COBOKYIMHOCTD 3a/1a4
paMKax MOCTaBJICHHOMH 1IeTTU U BBIOUPATh B paMKax MOCTaBIEHHOM LIEJH MPOEKTa,
ONTHMAJIFHBIC CIIOCOOBI UX PEIICHUS, UCXOS | PEIIeHre KOTOPBIX 00SCIICUNBALT e
U3 JEHCTBYIOIINX MTPABOBBIX HOPM, JOCTIDKEHHE

MMEIOIINXCSL PECYPCOB U OTPaHUYCHU I
NVYK-2.2. Onpenensier CBA3U MEXKIY
[MOCTaBJIECHHBIMH 3a1a4aMH, OCHOBHLIMH
KOMITOHEHTaMH MTPOEKTa U OKUTIAEMbIMHU
pe3ybTaTaMu €ro peain3aIun

NVYK-2.3. BeiOupaeT onTuManbHble CIOCOOBI
IIJIAHUPOBAHUS, PACTIPECIICHNS 30H
OTBETCTBEHHOCTH, PEILLIECHU 3a/a4, aHAI13a
pe3yJIbTAaTOB C YYETOM JICUCTBYIOIINX
[IPaBOBBIX HOPM, UMEIOLIUXCS YCIIOBU,
PECYpPCOB 1 OTPAaHUYEHUI, BO3MOXKHOCTEN
VICIIOJIb30BAHUs

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucumrimHa OTHOCUTCS K YyacTh d1eKTUBHBIX auctuiuine OOIT 6akanaBpuara.
JlucuunianHa B3auMOCBsI3aHa JIOTHYECKU U COJIEPKATEIBHO-METOUYECKU CO CIIEIYIOIUMU
qucuummHaMu U nmpaktukamu OOIT:
- Xumus
- du3uka



- XMMHYECKOE COMMPOTUBJICHUEC MATCPUATIOB U 3alllUTa OT KOPPO3UU
- OCHOBEHI IMPOCKTUPOBAHUA TEXHOJIOTHYCCKUX IIPOUECCOB U ITPOU3BOACTB

3. CTpyKTypa U coaep:KkaHue THCIUATLTHHBI
OO0111ast TPYI0EMKOCTh TUCIUILTHHBI COCTaBIsieT 4 3aueTHbie eaquHuibl (144 yaca).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

Ounas dpopma oOyueHus

Ne Br yue6Hoii padoThI KoangecTBO CemecTpbl
n/n 4acoB 3 4
1 | AyauTopHble 3aHATHS 72
B Tom uncne:
1.1 | Jleknum 36 18 18
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS 18 18
1.3 | JJaGoparopHbIe 3aHATHUS 18 18
2 | CamocTosiTe/ibHAsI padoTa 72 36 36

B ToM uncie:

2.1 | IloaroroBka k 1a60paTOpHBIM paboTam

2.2 | O0paboTKa HKCIEPUMEHTAIBHBIX JTaHHBIX U
MOJI'OTOBKA K 3aIlIUTE Ja0OPAaTOPHBIX paboT

2.3 | [ToaroroBka U BBITIOJHEHUE
MIPOMEKYTOUHBIX U UTOTOBBIX TECTOB

3 | [IpomekyToUyHas aTTecTalus

3auet/nud.3a4eT/7K3aMeH 3a4yer 3ayer 3ayer

Hroro 144

3.2 TemaTnuyeckuii NJIaH U3y4YeHUS TUCHUNIMHBI
TemaTuyeckuii 1aaH pa3Meni€éH B IpuwiokeHuu 1 k pabodeii mporpamme.

3.3  Conepxanue TUCHUNINHBI

Tema 1. BBogHast yacThb

3HaueHHe W 3a7a4ud Kypca MaTepualioBeleHue. Poib MaTepralioB B COBPEMEHHON TEXHUKE.
Kpurepun orieHku m BbIOOpa MarepuanioB. PaboThl OTE€YECTBEHHBIX M COBPEMEHHBIX YUCHBIX B
obnactu matepuanoBefeHus. MaTepuanoBeeHe, Kak HayKa, U3yJaroliasi CBOICTBa MaTepuaioB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukanusi marepuanos.

Tema 2. ®U3UKO-MeXaHUYECKHe CBOMCTBA MaTepuaioB. CTpoeHne MaTepuaJioB

Crpoenue wmatepuanoB. OCHOBHBIE TMOHSATHA O CBOWCTBaX MaTepUaloB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHUE METAUIOB, H30TPOINMS, AaHU30TPONUsA, KBazuuzorponusd. I[lytu
IMOBBIIIICHHUA ITPOYHOCTHU MCTAJLIIOB. KpI/ICTaJIJII/ISaI_[I/ISI MCTAJUUIOB IICPBUYHAA U BTOPpHUYHAA.

Tema 3. Teopus cniiaBos

[TonsiTust o crutaBax. TBepable pacTBOPBL, MEXAaHUYECKHUE CMECH, XUMUUECKHE COETUHEHUS.
JlmarpamMma COCTOSTHUSI  KEJE30-I[EMEHTHUT. XapaKTePUCTHKH KOMIIOHEHTOB. CTpPyKTypHBIC
coctapisitonue u ¢Gaspl Ha AUarpaMMe jkene3o-nieMeHTHT. Knaccudukanus craneir mo crnocoly




IIPOU3BOJCTBA, HA3HAYCHHID M KayecTBY. MapKupoBKa yriepoAaucThiXx crajned. YyryHel c¢
rpa¢uToM, mMosioBHHYAThie M Oenble. CTpyKTypa, CBOWCTBa, OOJIACTH MPUMEHEHHS W METOJbI
MOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOYHBIX YYyT'YHOB. MapKUpOBKa UyT'yHOB.

Tema 4. Tepmuueckass 1 XMMUKO-TEPMUYECKast 00padoTKa

Buner Tepmudeckoit o0pabotku craneid. IlpeBparienust mpu HarpeBe craimu. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE M JIEWCTBUTENbHOE 3€pHO B cranu. lleperpeB u mepexor.
[IpeBpamieHre aycTeHMTa IIpU HENPEPHIBHOM OXJIAXACHUU. JluarpaMma H30TEPMHUECKOIO
npeBpaileHus aycreHurta. llepnuTHoe mnpeBpamieHue. MapTEeHCUTHOE MpEBpalleHUEe M €ro
ocobenHoctu. IIpeBpanienue npu oTmycke, CTpyKTypa M CBOICTBa CTajlu MpHU OTIycKe. OTIycKHas
xpynkocts [ u Il pona.

[TpokanuBaeMOCTh M 3aKAIMBAEMOCTh CTalH, (HAaKTOPHI BIHSIOMIME HA IMPOKATHMBAEMOCTB:
BIMSHUE JICTUPYIOIIUX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPacTBOPUMBIX KapOUIOB U
BKJIIOUEHUH. MeToirKa onpeaesieHns KpUTUYECKOro JUaMeTpa 1o AuarpaMMe MpoKaJIuBaeMOCTH.

Ou3nYecKue OCHOBBI XHMMHUKO-TEPMHUYECKON 00paboTku, moHATHE O KoddhdulrueHTe
g dy3un. Buabl XUMHKO-TEpPMHUYECKONW 00padOTKH

Tema 5. KoHCTpyKIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepUAJIbI

Knaccugukaius JerupoBaHHBIX CTajleid MO CTPYKTYype B HOPMAaJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JIErMpOBaHHBIX CTajlel, MX MPEUMYIIECTBA [0 CPaBHEHHIO C
yriepoauctbiMU. JledekTsl nerupoBaHHbIX cTaned (mugepHbld n3a0M, (IIOKEHbI, OTIYCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTaysiM 1o 'OCT.

HMHCTpyMEHTAIBHBIE YIVIEPOJUCTBIE W JIETUPOBAHHBIE CTAIU Ul PEXKYLIEr0 MHCTPYMEHTA,
COCTaB, MapKUpPOBKa, TepMUYECKass 00paboTka M 00JIaCTH NMpUMEHEHHUs. TBepiable MOPOIIKOBHIE
CIUIaBBI JJIS pexylero nHcTpymenTa. Kepamuka. CBepXTBepAble MaTepUabl.

Tema 6. Ctanu 1 ciiiaBbl ¢ 0COOBIMH CBOMCTBAMU

Bricokomnpounbie ctanmu. MapTeHCUTHO-CTApEIONe KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
pexxuMbl 00paboTku U obnacTu mpuMmeHeHus. CruiaBel ¢ 0CO00 BBICOKOM H3HOCOCTOMKOCTHIO,
COCTaB, MapKHUPOBKA, TEpMUYECKass 00padoTKa u 0byiacTu npuMeHeHust. Hepikaperomue XpoMucThie
¥ XPOMOHHKEIIEBHIE CTalld, COCTaB, MApPKUPOBKA, TEPMHUECKas 00padoTka U 00JIacTH MPUMEHEHHUSI.
Kaponpounsie cranu u craBbl. OCOOEHHOCTH TOBEICHHS CTalld TPU Harpyskax B o0Jiactu
BBICOKHMX TEMIIeparyp, Mpeaen UIUTEIbHOW MPOYHOCTH, Mpened MOoN3ydecTH. THUIOBbIE CIUIABHI,
COCTaB, CTPYKTypa, TepMooOpadoTKa, cBoWicTBa M obOnactu npuMeHeHus. CIuiaBbl ¢ 3aJaHHBIMU
buznuecKkuMu cBOMCTBaMU. MarHUTOMSITKHE U MATHUTOTBEP/IbIE CILIABHI.

Tema 7. LIBeTHbIE METAJLIIBI M CILJIABBI

Menp u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSIHUCTBIE, KPEMHHUCTBIE, AIIOMHHHEBBIE,
OeprILIOBBIE; COCTaB, 00siacTH npuMeHeHus. CIjiaBbl CBUHIA W 00Ba. baOOUTHI, CBUHIIOBUCTHIE
OpOH3BI, ATIOMHUHHEBBIC TOAIIUITHUKOBBIC CIUIaBBl IS JIBUTAaTele BHYTPEHHETO CrOpaHus,
TPUMETAJUTMYECKUE TMOAMUITHUKA. ATIOMUHUAN U €T0 CBOMCTBA. JIuTelHbIe allFOMUHUEBBIE CIIABHI,
obnactu mpuMeHeHus. J[fopamtoMiH, COCTaB, PeKUM TEPMHUIECKON 00pabOTKH, CBOMCTBA, 00IacTH
MIPUMEHEHHUS.

Tema 8. KoMno3nunoHHbie MaTepHaIbl

Knaccudukanus KOMIO3HIIMOHHBIX MaTepualioB. PacmpeneneHue HampsHKEHUH MeExIy
Martpuiiel u HanoJHuTesneM. CxeMbl apMupoBanus. Kputnueckas qmHa BojgokHa. OCHOBBI pacyeTa
CBOMCTB KOMIIO3UIIMOHHBIX MaTepuanoB. BuIpl MaTpull M HAMOJHUTENEH KOMIO3UIIMOHHBIX
MaTepuasoB.

Tema 9. Hanomartepuaibl



OOmas xapakTepucThka. ['eoMmerpuyeckne TmapaMmeTpbl HaHodacTwil. Vctopudeckue
npeanocbuiku. KosutomaHass XuMus Kak MpapoauTe]b HAHOTEXHOJOTMU. M3menbueHHe 4acTuil.
Crenenb gucnepcHocTH. KpuTudeckuid auaMmeTrp HaHOYAcTHUIl. JlucrepramioHHBIA —CIOC00
MOJTyYeHUs] JTUCIIEPCHBIX YacTHIl BellecTBa. KOHIEHCAIIMOHHBIA CIOCOO MONYYEeHUS TUCTICPCHBIX
YaCTHUI[ BEIIECTBA. TEpMHHBI «CBEPXY-BHHM3» M «CHHU3Y-BBepx». HaHOOOBEKTHI ceMeicTBa
dbymnepenos. Duaodymnepensl. HanorpyOoku. I'paden. Actpanensl. TexHHUecCKoe NpPUMEHEHUE
HaHopa3MepHbIX dacTull. CopOeHtsl. CeHcopbl. Ilmenku. OwmutTepsl. CBEPXMPOBOIHHKH.
XUMHUYECKHME CBOMCTBA HAHOYACTUL. MAaIIMHOCTPOUTEIBHOE IPUMEHEHWE  HAHOYACTHII.
MenunuHckoe npuMeHeHre HaHoyacTull. HanosnekTpoHuka.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHUYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1. JlTabopaTopHbIe 3aHATHS

JlaboparopHuoe 3anstue Nel «MakpoaHanus craneii»

JlabopaTtopHoe 3ansatre No2 «MukpoaHaaus cTaien»

JlabopaTtopHoe 3ansTre No3 «YTIepoaucThie CTaln»

Jlaboparopuoe 3ansTie Ned «HyryHbi»

JlaGoparopHoe 3ansTHe NoS «3akaiika U OTIIYCK yIJI€pOAUCTOM CTamm
JlaboparopHnoe 3ansTre N6 «[IpokanmBaeMocTh cTanen»
JIaGoparophnoe 3ansaTue No7 «XuMUKO-TepMudecKas 00paboTka
JIaboparopHuoe 3ansTre Ne8 «JlerupoBaHHbIE CTAIN»

JIaboparopHuoe 3ansaTHEe Ne9 «KOMIO3UIIMOHHBIC MaTEPHUATTBDY

3.5 TemaTnka KypcoBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCIUILIMHE HE MPEAYCMOTPEHBI.

4, YyebHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue
4.1 OcHoBHas JuTeparypa

1. MarepuanoBenenue. Y4eOHUK JUIsl CTYyA. BbIcl. yue0. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarennbctBo Akagemus, 2011, 400 c.

4.2  JlonmoJaHMTeEJbLHAS JUTEpPaTypa

1. MarepuanoBeaenue. YueOHUK A By30B / moa penakuueit b. H. Ap3amacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : uzgarensctBo MI'TY um.
H. D. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoanyeckue ykazanus / moa peaakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast oopadoTka craneil. Meronnueckue ykasanus / nog peaaxuueit I'. M.
Boakosa — MI'TY «MAMM», 2008.

4. MamumHOCTpOUTENbHBIE MaTepualibl. MeTtoauveckre ykazanus / moa peaaxiuei I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Be1bop crimaBoB. Metonnueckoe mocodue / moa peaakuueit I'. M. Bonkoa — M.: MI'TY
«MAMM», 2009.

6.00beMHBIe HaHOMaTepHabl. YueoHoe mocooue / I'. M. Bonkor — M.: KHOPVYC, 2011,
168 c.



4.3  DjeKkTpoHHBIe 00pa3oBaTelbHbIE PeCypChl

[IpoBenenue 3aHATUN U aTTECTAIIMI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBI JTUCTAaHIHOHHOTO 0OyucHus yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM pazaenam mporpaMMel:

Hazsanue D0P

Cchbuika Ha Kypce

MarepuanoBecHue u | https://online.mospolytech.ru/course/view.php?id=4824

TepMuYecKas 00padoTKa

4.4  JIuneH3HOHHOE "
o0ecreuenue

CBO0OIHO

pacmpocTpaHsieMoe  MPOTrPaMMHOe

Ne HaumenoBanue |Paspadoruux I10 | JocTtynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJagares | (IMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm JJisi
b) cB00OHO 9BM u B/l (npu Haanyun)
pacnpocTpansieMm
oe)
1. MoiiOduc OO0 "HOBBIE JluneH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'M" 75

4.5 CoBpemeHnHble npodeccnoHaIbHbIE 0a3bl

CIIpaBOYHbLIC CUCTCMbI

JAHHBIX U MHE(OPMAIHOHHBIE

Cceblika Ha

Ne HaunmeHoBaHue JocTtynmHocTh
pecypc
NudopmanuoHHO-cipaBoOYHbIE CHCTEMBbI
1. |Mndopmatmonnsie pecypest Cetu |y i/ wyw.consultant.ru JlocTymHO
KoncynbrantlIroc
JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.c JlocTynHa B ceTH

1. om/ Hutepuer 6e3
OTpaHUYCHUN

IPR Books https://www.iprbo JlocTyrHa B ceTH

2. okshop.ru/ HWutepuer 6e3

OTpaHUYECHUN

IIpodeccuonanbubie 6a3b1 JAHHBIX

NOJIMTEeMaTHUecKas peepaTUBHO-

baza naHHBIX HaydHOU http://www.elibrary.ru JlocTymHO
1. | snexrponnoii GuGIHOTEKN

(eLIBRARY.RU)
o | WebofScienceCoreCollection — http://webofscience.com JlocTymHo



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

ouomorpaduaeckas
MHAYKOMETPHYECKas
(bubmmomeTpuueckas) 6aza TaHHBIX

5. MarepuajJbHO-TeXHHYECKOe o0ecreyeHne

Howmep O6opynoBaHue
ayJUTOPUU
1313 Tsepnomep Poxsemna TP 5006 (11mut.)
[IpoexTop + 3kpan
Muxkpockornr MUM-7 (7 mr.)
1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mT.
Muxkpotsepaomep [IMT-3M (2 mr.)
Jlyna bpunenns — 6 .
Muxkpockon AJIbBTAMMU (4 mir.)
NEXSYS ImageExpert™ Sample 2 [Tporpamma asisi Ka4eCTBEHHOTO aHAIH3a
1300pakeHUM CTPYKTYP METOJJOM CPABHEHHSI C 3TaJOHHBIMU ILIKaJTaMU
Muxkpockon Axiovert 40MAT — 1 .
1316 Muxkpockon AJIBTAMMU (1 mr.)
Mukpockorn MUM-7 (1 mt.)
Teepnomep Cynep- Poksenn TKC-1M
IIpoekTop
1307 Onexrponeus (HaGeprepm 1280°) — 1 mir.
Onexrponeds (Cron 1100°) — 2 .
Onexrponeds ([TK-PK-10/12 1280°) —1 .
Teepnomep «bpunemnibs» Th5004 — 2 mT.
Tsepnomep Poxsemna TP 5006 — 1 mt.
[Teus mydenpras [IM-10 — 2 mt.
[MonupoBaneHblii craHok StruersTegraPol- 11 - 1 .
Otpesnoii ctanok StruersLaboton — 3 -1 .
VcraHoBKa Juts aaekTporpasienus Struers Lectro Pol -5. (1 mwr.)
Otpe3noit ctanok (1 mit.)
VYcraHoBKa Ji1s 3anpeccoBKU 00pa3noB (1 mT.)
BoasT™erp — 4 mr.
dotoanekrpuueckuit konopumetp KF-77
[THeBMaTHYecknii MITH(OBATHHO-TIONUPOBATBHEIN cTaHOK P-20FS-1-R5

6. MeToanueckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNnoAaBaTeis M0 OPraHu3anuu
00y4eHust

6.1.1. TlpenonmaBaTenb OpraHU3yeT NPENOJABAHWE JAWCIHILUIAHBI B COOTBETCTBHH C
tpeboBanusimMu "llonoxkeHuss 00 opraHuzanuMu 00pa30BATENBHOTO IpOIEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE U ero (punuanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHM TIpenojaBareib JOBOIHUT JO CBEIEHUS CTYICHTOB COJACpIKAHUE
paboueit mporpammbl aucturummHbl (PIIJI) w1 mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHHUS C
IIPOrpaMMoi.

6.1.3. [IpenogaBaTenb 0COOEHHO 0OpaIaeT BHUMAaHKUE CTYACHTOB Ha:
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- BUJbl U (OpPMBI IPOBEIEHUS 3aHATUH MO JUCLHUIUIMHE, BKJIIOYas HOPSIOK IPOBEIECHUS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH JHMCTAaHIIMOHHOTO OOYYEHHUS M CHCTEMBbl AMCTAHIIMOHHOTO
o0yuenus yauepcuteta (CJIO mocronurexa);

- BUJBI, COJACpXAaHWE M TMOPSAOK INPOBEACHHS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOUYHBIX CPEJICTB;

- (¢dopmy, conepkaHHe € TOPSAOK MPOBEACHUS IMPOMEKYTOYHOH aTTecTallidl B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbM PIT/I.

6.1.4. JloBoguT MO0 CBEOCHHA CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,
npeaycMoTpeHHbix PIT/I.

6.1.5. HeoOxomumo Cc camMoro Havajga 3aHATHH PEKOMEHJIOBAaTh CTYAECHTaM OCHOBHYIO H
JIOTIOJIHUTENbHYIO JINTEPATYpy M yKa3aTh IIyTH JOCTyIa K HEH.

6.1.6. Brauane wunum B KOHLE CeMecTpa JaThb CIHCOK BOIPOCOB MJIi IOJATOTOBKU K
IPOMEKYTOUHOI aTTecTanuu (IK3aMeHy W 3a4ETY).

6.1.7. Pexomenmyercs ¢akt o3znakomsieHust ctyaeHtoB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TMPAKTHUECKUX 3aHATHH, HUCIIOJIB30BaTh EIUHYIO CHUCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHITUN AUCIUTLTNHBI.

6.1.9. Ilpu moAaroToBke K JIAGOPATOPHOMY 3aHSATHIO IO TIEPEYHIO OOBSBICHHBIX TEM
NPENoJIaBaTel0 HEOOXOJUMO YTOYHHTH IUTAH WX HPOBEACHUS, MPOAYMaTh (HOPMYITHUPOBKH |
coJiepKaHue Y4YEeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMUTHCS C MEpPEeYHEM
BOIIPOCOB T10 TEME CEMUHApa.

B xozne cemuHapa BO BCTYHNUTEIBHOM CJIOBE PACKPBITH MPAKTHUECKYIO 3HAYMMOCTb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIeHHs, BpeMs Ha O0OCYXJEHHE KaXKIO0ro
yueObHoro Bompoca. [IpuMeHss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYNIUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIINUM Ha 3aHSATHH.

B 3axirounTenbHON 4acTH CEMUHApCKOTO 3aHATHUS CJelyeT MOJABECTH €ro WTOTH: JaTh
OIIEHKY BBICTYIIJICHUH KaKIOTO CTYJCHTA U Y4€OHOH TPYIIBI B IIEIOM. PacKpBITh MOJT0KHUTEIBHBIC
CTOPOHBI M HEIOCTATKU MPOBEJECHHOTO CEMHHAPCKOTro 3aHATHs. OTBETUTh HA BOIPOCHI CTYJCHTOB.
Brinate 3aanust 1151 CaMOCTOATENBHOM pabOoTHI IO MOATOTOBKE K CIEIYIOMIEMY 3aHATHIO.

Bo3MokHO mpoBeieHne 3aHATUI U aTTeCTalluil B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMbl JUcTaHIMOHHOro oO0yueHus yuusepcutera (CHAO-LMS). [lopsanok mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH MpPOpPEKTopa Mo
yaeOHOM paboTe u/WiH IIEHTPOM yIeOHO-METOIUIECKONU PabOTHI.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AKUIUXCS 10 OCBOECHUIO U CIUTLIHHBI

6.2.1. CrymeHT ¢ caMOoro Havaja OCBOCHHUS JUCIMIUIMHBI JIOJDKEH BHUMATEIBHO
03HAKOMUTCS ¢ paboyeii MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi TpadpuK BEHITTONHEHUS Y4eOHBIX padoT,
npenycMorpennslx PIIJ] ¢ yduérom TpeGoBaHMN APYrMX IUCHMIUIMH, M3y4aeMbIX B TEKYILEM
cemecTpe.

6.2.3. Ilpu npoBeneHUM 3aHATHH U MPOLEAYp TEKyIIeH M MPOMEXKYTOYHOW aTTeCTalluu C
UCMOJIb30BAHUEM MHCTPYMEHTOB MH(OPMALMOHHON 00pa30BaTeNbHOM Cpelasl AUCTAaHIIMOHHOTO
obOpa3oBanus yHuBepcutera (LMS Mocnonutexa) kKak BO BpeMs KOHTAKTHOW paboOTBI ¢
npenojiaBaTesaeM, Tak M BO BpeMs CAMOCTOSITENBHOW paboOThl CTYAEHT JOJDKEH O00eCHednuTh
TEXHUUYECKYI0 BO3MOXKHOCTh JAMCTAaHLMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenus. [Ipy OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYAMTb CUTYallMI0 C IIpernojaBaTeieM
JUCLUIUIAHBI.
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6.2.4. CamocTtosTenbHas paboTa SBISETCS OAHUM W3 BHUAOB Yy4eOHBIX 3aHsaTui. llenn
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOCHHE CTYAEHTaMH BOIIPOCOB, PACCMATPHUBAECMBIX B
npolecce U3y4eHus AUCLHUILINHBL.

Bubl BHEayAMTOPHOIN CaMOCTOSITENILHOM paOOTHI:

- CAaMOCTOATEJIBHOE N3Y4YEHUE OTENbHBIX TEM AUCHUIUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSM;

- IOJIFOTOBKA K CEMUHApaM U IPAKTUYECKUM 3aHATHSIM;

Jlnsi  BBINOJHEHHUS JIIOOOrO BHJA CAaMOCTOSATENBHOM pPabOThI HEOOXOIUMO TPOUTH
CJICAYIOIINE ATAIbL:

- OTIpe/IeTICHUE TIETTH CAaMOCTOSTETILHON pabOThI;

- KOHKpETH3alus 03HAaBaTeIbHON 3a/1aui;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/auy;

- IUIAHHpOBaHME pabOThl (CaMOCTOSITEILHOM WJIM C MOMOUIbIO IpEnojaBaTess) HaJ
3aJlaHUEM;

- OCYIIECTBIICHHE B TIPOILIECCE BBIMOJHEHHS CAaMOCTOSITEIHHONH pPabOThI CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJbTaToB pabOThl, 1 KOPPEKTUPOBKA BBIIIOJIHEHUS PAOOTHI;

- pedutekcus;

- IPEe3EeHTALUs CAaMOCTOSITEIbHON paboThI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
JUJ1sl KOHTPOJISL YCIIEBaeMOCTH M Ka4eCTBa OCBOCHUSI AUCLUIUINHBI HACTOSIIEH TPOrpaMMOii

IIPEyCMOTPEHBI CIEAYIOINE BUIBI KOHTPOJIA:
- KOHTPOJIb TeKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAS ATTECTALMs (3a4eT).

7.2 Ilkana u KPpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHHs NIPH
NPOBeIeHUN MPOMEKYTOYHOI aTTecTAlluN

Ixana
OICHUBAHUA

Onucanue

BoinmonHeHsl Bce BuAbl Y4eOHOH pabOThI, MPEITyCMOTPEHHbBIE MPOTrPaMMOH.
CTyneHT JEMOHCTPUpPYET COOTBETCTBUE 3HAHWUN, YMEHUMN, HaBBIKOB
MPUBEJACHHBIM B TabmuIax IoKa3aTenel, Oomepupyer NpUOOpPETEHHBIMU
3auTeHo 3HaHUSAMHU, YMEHUSAMHU, HABBIKAMHU, IIPUMEHSAET UX B CUTYalUsX ITOBBIIICHHOU
cinoxHocTd. [Ipu 3TOM MOryt OBITH JONYIIEHBl HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHECHUS [IPU AHAIIUTUYECKUX OIlEepalUsixX, IEPEHOCE 3HAHUU
Y YMEHUH Ha HOBBIEC, HECTAHIaPTHBIE CUTYaIUN.

He BoinoniHeHn oauH wiu 6osee BUAOB yuyeOHON pabOThI, MPEIyCMOTPEHHBIX
paboueii mporpammoi. CTyaeHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HaHWH, YMEHWH, HaBBIKOB TPUBEIACHHBIM B TaOMWIAX TIOKa3aTeseH,
He 3aureHo | momyckaroTcsi 3HAUMTENbHBIE OIIMOKH, TPOSBISIETCS OTCYTCTBHE 3HAHUM,
YMEHUH, HABBIKOB 110 PAY IOKa3aTelel, CTYAEHT UCIbITHIBAET 3HAUUTEIbHbIE
3aTpyJHEHUS IPU ONEPUPOBAHNUN 3HAHUAMU U YMEHMSIMU IIPU UX [IEPEHOCE Ha
HOBBIE CUTYAIUH.
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7.3  OueHo4YHbIE CPeCTBA

7.3.1. Texyuuii KOHTPOIb

Buz paboTs! @opMa OTYETHOCTHU U TEKYLIETO

KOHTPOJIS

JlaGopatopHbie paboThI (TIepeueHb OdopmiieHHbIe 0TYETHI (3KypHaI) 1a00paTOPHBIX

71a00paTOPHBIX PabOT MPEICTaBIIEH B II. paloT, IpeayCMOTPEHHBIX paboueli mporpaMmon

3.4.1) JUCLUIUIMHBI C OTMETKOW MPEeno aBaTes
«3aYTEHOY, €CIIU BBIIIOJIHEHBI U 0()OPMIIEHBI BCe
paboThI.

Konrponbnas pabdora (nmpumep 3ananuii B | [InceMeHHbIE OTBETHI Ha 331aHUS KOHTPOJIBHOM

NPUIOKESHUH 2) paboThI, IPEyCMOTPEHHOU paboueit
IPOrpaMMOM JTUCLUIUIMHBI C OLEHKON
penoaaBaresiss He HUKE «yA0BIECTBOPUTEIBHOY.

TecTsl (MpuMephl TECTOBBIX 3alaHUM [IpaBusbHBIE OTBETHI J1Ba BONIPOCA U3 TPEX B

HPEJ/ICTABIICHBI B IPUJIOKCHUH 2) OJIHOM M3 BapUaHTOB TECTA.

7.3.2. IlpomexxyTOYHas aTTeCTaIUs

[MpomexxyTouHasi artecranus - (3a4eT) MPOBOIUTCSA 10 OWietaM B YCTHOH Qopme.
PeriiaMeHT poBe/IeHUs aTTECTAIHH:

- BpeMms JUIsl IOJATOTOBKH OTBETa Ha BOMPOCHI He Oornee 30 MUH.;

- BpeMsi Ha OTBET Ha 3aJaHHbIe BOIPOCHI He Oosiee 10 MuH.

buer cocTouT U3 TpeX TEOPETHYECKUX BOIPOCOB.

[lepeueHp BOMPOCOB K 3ayeTy NPUBEICH B TPHIOKEHHH 2 K paboyeil mporpamme.



[Ipunoxenue

TemaTn4yecKHH IJIaH AUCHUIIIMHBI «MaTepl/IaJIOBeI[eHHe» 0 HANMPaBJIECHUIO ITOATOTOBKH

20.03.01 TexnocgepHas 6e301aCHOCTH
(baxkamaBp)

n/n

Pa3nen

Cemectp

Heneasn
cemecTpa

Buabl yueOHoii padoThl,
BKJIIOYasl CAMOCTOSITEIbHYIO

padoTy CTyIeHTOB,

U TPYAOEMKOCTH B Yacax

Buabl camocTosiTeIbHOM PadoThI
CTYJACHTOB

Dopm
bl
arrecT
auuu

I/
C

JIao

CPC

KCP

K.P. | K.II. | PT'P | Pegepar | K/p

2| 3

BBoaHast yacTh.

3HaueHue U 3a/1a4u Kypca
Marepuanosenenue. Poib
MaTEpUAJIOB B COBPEMEHHOMN
TexHuke. Kpurepuu oneHku u
BbIOOpa MaTepuanoB. PaboTbl
OTEUYECTBEHHBIX U COBPEMEHHBIX
yUYEHBIX B 0071aCTH
MaTepuaIoBeICHUS.
MarepuanoseneHue, Kak Hayka,
M3y4arolas CBOKWCTBA MAaTEPHUAIIOB B
CBSI3M C UX COCTAaBOM U CTPOCHHEM.
Krnaccudukanus Mmatepuasnos.

Tema 2. ®u3uKo-MeXaHUYECKHE
CBOMCTBA MATEpPHUAJIOB.

Crpoenue maTepralioB

Crpoenne matepuanoB. OCHOBHbIE
MOHSATHUSA O CBOMCTBAaX MaTEpHUAJIOB.
ATOMHO-KPUCTAININYECKOE CTPOEHUE
METAaJJIOB, U30TPONHUS, aHU30TPOIHUS,
kBazun3orponus. [lyru nopsimenus
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IIPOYHOCTH METAJLIOB.
Kpucramnmsanus MeTanios
IIEPBUYHAS U BTOPUYHAS.

Jlabopamopnoe 3ausamue no meme
«Maxpoananuz cmanei»

Jlabopamopnoe 3anamue no meme
«Muxpoananuz cmanei»

Teopus criaBoB.

[TonsTus o crimasax. Teepable
pacTBOpBL, MEXaHUUYECKUE CMECH,
XUMHUYECKHUE COEAUHEHUS.
JlnarpaMMa COCTOSIHUS XKEJIe30-
LEMEHTHUT. XapaKTEPUCTUKN
KOMITOHEHTOB. CTpYKTypHBbIE
COCTaBJISAIOLIME U (a3bl HA
yarpamMmme Kene30-1EeMEeHTHT.
Knaccudukanus crasueii no cnoco0y
MIPOU3BOJICTBA, HA3HAUYEHUIO U
KauecTBy. MapKupoBKa
YIJIEPOIUCTHIX cTaniel. UyryHsl ¢
rpaduTOM, MOJIOBUHYATHIE U OETIbIe.
CrtpykTypa, CBOKCTBa, 00J1aCTH
MIPUMEHEHUS U METO/bI ITOJIyUEHUS
CepbIX, KOBKHX U BBICOKOPOYHBIX
4YI'YHOB. MapKUpOBKa 4yT'yYHOB.

Jlabopamopnoe 3ausmue no
meme « Yenepooucmule cmanuy

Jlabopamopnoe 3ausmue no
meme « Qyaynoi»




Tepmuueckass 1 XMMHUKO-
TepMHuYecKas 00padoTka.

Bupl Tepmudeckoit 06paboTku
cranei. [IpeBpamienus mpu Harpese
crainu. Poct 3epHa aycTeHura,
HACJIEICTBEHHOE U JIEUCTBUTEIBHOE
3epHO B cranu. [leperpes u
nepexor. IIpeBpaimenne aycrenura
IIPU HEMPEPHIBHOM OXJIAKICHUU.
Jnarpamma U30T€pMUAYECKOTO
IIPEBpAILEHHs] ayCTEHUTA.
[TepnutHOE MpeBpaleHUE.
MapTeHCUTHOE IPEBpAILEHUE U €T0
ocobennoctu. [IpeBpamenue mpu
OTIIyCKE, CTPYKTypa U CBOICTBa
CTaJM MpH oTIrycke. OTImycKHas
xpynkocts [ u Il pona.
[TpokanuBaeMoCTh 1
3aKaJIMBa€MOCTb CTallu, (PaKTopsI,
BIIUSIIOLIME HA TPOKAJIMBAEMOCTD:
BIIMSIHHUE JIETHPYIOLIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEeHUTAa,
HEpacTBOPUMBIX KapOUIOB U
BKJIIOUeHUH. MeToauka
OTpeJIeNIEHUs] KPUTHYECKOTO
JuameTpa 1o guarpamMmme
MIPOKAIMBAEMOCTH.

®du3nuecKknue OCHOBBI XMMUKO-
TEPMHUYECKOI 00pabOTKH, TOHSATHE O
koapdunmente nuddyzuu. Buast
XHUMHUKO-TEPMHUYECKON 00pabOTKH
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Jlabopamoproe 3ausimue no meme
«3akanka u omnyck y2nepooucmou
cmanuy

Jlabopamopnoe 3anamue no meme
«IIpoxanueaemocms cmaneu»

Jlabopamoproe 3ansmue no meme
«Xumurxo-mepmuyeckas
obpabomkay

KoHcTpyKuunoHHBIE H
HHCTPYMEHTAJIbHbIEe MaTePUAJIbI.
Knaccudukanus serupoBaHHbIX
CTajieil o CTPYKType B
HOPMAJTM30BAaHHOM COCTOSIHHH
(nmarpamma ['uite). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, UX
MPEUMYIIECTBA IO CPABHEHUIO C
yriepoaucThiMu. JledekTsl
JIETUPOBAHHbIX cTalel (munpepHbIi
U3JI0M, (PJIOKEHBI, OTITYCKHAs
XpynkocTh). OCHOBHBIE TpeOOBaHUs
K JISTUPOBAHHBIM KOHCTPYKIIMOHHBIM
cransaMm o ['OCT.
WHCcTpyMeHTaTbHBIE YTIIEPOANCTHIE
U JIETUPOBAaHHbBIE CTAIH IS
PEXYIIET0 HHCTPYMEHTA, COCTAB,
MapKHpOBKa, TEPMUYECKast
00paboTKa 1 00J1aCTH MPUMEHEHUSI.
TBepable MOPOIIKOBBIE CIIABBI IS
pexymiero nHCTpymeHTa. Kepamuka.
CBepXTBep/ble MaTepuabl.
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Jlabopamopnoe 3anamue no meme
«Jlecuposannvie cmanuy

Craam M cIJIaBbl €  0COOBIMH
CBOMCTBaMH.

Bricokomnpounbie CTaJIH.
MapTeHcuTHO-CTaperoIue
KOHCTPYKLIMOHHBIE CTalli, X COCTaB,
peKUMBI  00pabOTKM W 00JIACTH
npumeHnenus. CriaBel ¢ 0c000
BBICOKOH M3HOCOCTOMKOCTBIO,
COCTaB, MapKHpPOBKa, TEPMHYECKas
0o0paboTka U 00JacTH NMPUMEHEHHS.
Hep:xaseromue XPOMHUCTHIE i
XPOMOHUKEJIEBbIE  CTajd, COCTaB,
MapKUpPOBKa, TepMUYecKas
o0pa0oTka U 00JaCTH TPUMEHEHUS.
KaponpouHsle cTanu U CIUIaBBHI.
Oco0eHHOCTH MOBEACHUS CTalI MpU
Harpy3kax B 00JacTH BBICOKHX
TeMmreparyp, Tpeaen JUIUTEeTbHON
MPOYHOCTH, TIPEAEN  MOJ3YYECTH.
Turosbie CILIIaBHI, COCTaB,
CTPYKTYpa, TepMooOpaboTKa,
CBOMCTBa M 00JaCTH TPHUMEHEHHUSI.
CmuniaBbl ¢ 3a1aHHBIMUA (PU3UUIECKUMU
cBoMcTBaMH. MAarsuToMsarkKue @ u
MarHuTOTBEP/IbIC CIUIABHI.

IIBeTHBIE MeTAJLIIbI M CILIABBI.
Menp u ee cBoiicTtBa. JlaTyHw,
OpOH3BI OJIOBSTHUCTHIC, KPEMHUCTBIE,
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AJIFOMUHHEBBIE, OCpUILIOBBIC;
coctaB, 00JacTd  IPUMEHEHHS.
CraBel CBMHIA M 0JIOBa. baOOUTEI,
CBUHIIOBHUCTbIE OpOH3HI,
AJIFOMUHHEBBIE MOAIINUITHUKOBBIE
CILIaBBI JUTS JIBUTaTesci
BHYTPCHHETO CropaHus,

TPUMETAJUIMYECKUE  TOJAIIUITHUKH.
AmoMuHMIE HW  e€ro  CBOMCTBa.
JInTeMHBIC aIIOMHHHUCBBIC CILIABEI,
obnactu nmpumeHeHus. [(ropaaoMuH,
COCTaB, pexUM TEPMUYECKON
00paboTKH,  CBOMCTBa,  00JacTu
MIPUMEHEHUS.

KoMno3nunoHnHbie MaTepuaibl
Knaccuukanus KoMIO3UIIMOHHBIX
Marepuanos. Pacnpenenenue
HaIIpsHKEHUN MEXIy MaTpULed U
HanosHuTeNneM. Cxembl
apmupoBanus. Kputuueckas 1ivHa
BOJIOKHA. OCHOBBI pacyeTa CBONCTB
KOMITO3ULIMOHHBIX MaTEPHUAJIOB.
Bunel matpuil v HarosHUTENEH
KOMITO3UIIMOHHBIX MaTEPHUAJIOB.

Jlabopamopnoe 3ausmue no meme
«Komnosuyuonnvie mamepuanvi »

HanomartepuaJibl

OO0mias XxapakTepucTUKa.
I'eomeTpuueckne napaMeTpsl
HaHouacTull. Mcropuyeckue
npeanocbuiku. Komionanas xumus
KaK papoauTeNb HAHOTEXHOJIOTHH.
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N3menbuenne yactuu. CTeneHb
nucnepcHoctd. Kpurnueckui
IaMeTp HaHOYACTHIL.
JlucriepraiinoHHBIN c11oco0
MOJIYYEHUS AUCTIEPCHBIX YACTHI]
BeecTsa. KoHeHcanmoHHbIN
Croco0 MOJy4eHHUs JUCTIEPCHBIX
4acTHUL BEIECTBA. TepMUHBI
«CBEPXY-BHU3» U «CHU3Y-BBEPX)».
HanooOBeKTHI cemeiicTBa
¢bymiepeHoB. DHI0YIIEPEHBI.
Hanotpy0ku. I'paden. ActpaneHsl.
TexHuyeckoe MpuMeHEHHE
HaHOpa3MepHbIX YyacTUIl. COpOEHTHI.
Cencopsl. [1nenku. OMUTTEpHI.
CBepXIpOBOTHUKU. XUMUYECKUE
CBOMCTBA HAHOYACTHII.
MammHOCTpOUTETFHOE IPUMEHEHHE
HaHo4acTHll. MeIuIUHCKOe
MPUMEHEHNE HAHOYACTHII.
Hanosnekrponuxka.

Bcero yacoB no fucuuIiInue

18
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[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB IIO JIUCHUIIJIMHE

«MarepuasoBeaeHue»
Hampagsiienue moaroToBKH
20.03.01 TexnocdepHas 6e301aCHOCTD
O6pa3zoBarenpHas mporpamma (mpoduib MOArOTOBKH)
be3onacHoCTh TEXHOJIOIHYECKHX nmpoueccoB 1 MPpOoU3BOACTB

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.Hayeptute B Macmitabe AuarpaMMmy COCTOSIHUSA JK€JI€30-YTIIEPOJUCTBIX CIUIABOB Ha CTaAHAAPTHOM
OnmaHke, MmocTtaBbTe OyKBeHHbIE 0003HaueHHs. Ha3zoBure (a3sl M CTPYKTYpHBIE COCTaBIISIIOIIUE B
K101 o0acTu auarpammsl ((has3el 3aKIIIOUYUTE B KBAJPATHBIC CKOOKH )

2. B xakux mpenenax usMeHsercs xumuueckuil coctaB (%C) aycreHuTa npuU NEPBUYHOMN
Kpuctaumzauuu croasa ¢ 1,8 %C? Kak Ha3biBaeTcst 3TOT CIUIaBa U KaKylO CTPYKTYpPy UMEET Ipu
KOMHAaTHOW TeMIIepaType B COOTBETCTBHUHU C JUarpaMMon ene30-yriepoa?

3. Hanumwure cxemy mnpeBpauieHust s cranu, couepxkamein 0,8 %C mpu temneparype 727°C.
Vkaxute xumuueckuih coctaB (%C) mns a3, ydacTByrolux B 3ITOM IpeBpamieHud. Yto
NPEICTaBIAIOT cO00M 3TH (pa3bl, KaKyl0 UMEIOT KPUCTAJUINYECKYIO PEIIETKY U CBOMCTBA?

4. Hana cranb mapku Y10A. Vkaxure Kjacc 3TOM CTaqu MO KayecTBY (OOBIYHOTO KadecTsa,
KayeCTBEHHasl, BBICOKOKaUeCTBEHHAs1), a TAK)KE CPeJJHEe COJepKaHUE YIIIepoa U CTPYKTYpY ITOMH
CTaJIM TIPY KOMHATHOM TeMIepaType B COOTBETCTBUH € AMAarpaMMOH JKeJIe30-yIriIepos.

5. Hana cranp mapku BCT5kn. Ykaxure ee KauecTBO, YTO 03HAYalOT OYKBBI M HU(PBI BXOASIINE B
MapkupoBky. ITo kakuM mokazatensM (XMM. COCTaB, MEXaHMYECKHE CBOWCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

Bomnpocsl k 3auery

=

Huarpamma Fe-C. XapakrepucTtuka (a3 u CTpYKTYpHBIX COCTABIISIOIINX

JHuarpamma Fe-C. Onpenenenne Xxumuueckoro cocrana ¢as B ciuiase ¢ 4,3 % C npu 1400°C

3. Hmarpamma Fe-C. M3MeHeHHMe XMMHYECKOTO cocTaBa (a3 B TMpolecce IMEepBUYHON U
BTOPUYHOW KPUCTAJIIIN3ALMU CTalu 45

4. Jlmarpamma Fe-C. l3meHeHMe XUMHYECKOTO cocraBa (a3 B TPOIECCe IMEePBUYHON U

BTOPUYHON KpucTaym3anuu craiau 30

[TonsiTue o criaBax. TBep/ble pacTBOPBI, MEXaHUUYECKUE CMECH, XUMHUUECKHE COETMHEHUS

6. JuarpamMma COCTOSHUSI IBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSIHUHU
KOMIIOHEHTaMU

7. Huarpamma Fe-C. M3MmeHeHue XMMHUYeCKOro coctaBa (a3 B mpoliecce MEpBHUYHOU U
BTOPUYHON KpucTayn3anuu cimiasa ¢ 5 % C

8. Huarpamma Fe-C. M3MmeHeHMe XMMHUYECKOro cocrtaBa (a3 B Ipolecce MEepBUUYHON U
BTOPUYHOW KPUCTAJUIM3ALNN cTamu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yqacTBYIOIIMX B 3BTEKTHUYECKOM MPEBPAILICHUH

10. Anarpamma Fe-C. Onpenenenune xumuueckoro cocrana (a3 B cmase ¢ 5,5 % C npu 1300°C

11. lnarpamma cOCTOSIHUSI ABOMHBIX CIUIABOB C OIPAaHUYEHHON PacTBOPUMOCTBHIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUU

12. Inarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 B crutase ¢ 4,3 % C npu 1147°C

N
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. Hunarpamma Fe-C. Onpenenenne xumudeckoro coctara ¢as cranu Y12 npu 1100°C

. lmarpamma Fe-C. Onpenenenne xummaeckoro cocrasa ¢as B criase ¢ 0,8 % C mpu 727°C

. Hunarpamma Fe-C. Onpenenenne xumudeckoro coctara ¢as cranu Y8 nmpu 1100°C

. narpamma Fe-C. Onpenenenne xumuaeckoro cocrana (a3 B ciiase ¢ 4 % C npu 1400°C

. dAuarpamma Fe-C. V3menenue xumuyeckoro coctaBa (a3 B Ipoliecce MEepBUYHOU U
BTOPUYHON KPUCTAJIIIMU3ALMU CTaIU Y 8

Huarpamma Fe-C. M3MmeHeHHMe XHMHYECKOTO cocTaBa (a3 B MpoIecce TNEPBUYHOU U
BTOPUYHON KpucTayu3anuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cmase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHme XMMHUYECKOro cocraBa (a3 B mpolecce IMEepBHYHOU U
BTOPUYHOM KpucTayum3anuu crasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIOIINX B IBTEKTOUIHOM IPEBPAIICHUU
Huarpamma Fe-C. DOBTeKTHUYECKOE U IBTEKTOUIHOE IPEBPALICHUE

Huarpamma Fe-C. Onpenenenue xumuyeckoro coctasa ¢a3 B criase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenune xumuueckoro cocrana (a3 B cmase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumuueckoro coctasa a3 B cruiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 1,5 % C npu 800° C
JnarpaMma  COCTOSIHHS  JIBOWHBIX CIUIABOB C  HEOTPAaHUYEHHOM  PpPacTBOPUMOCTHIO
KOMITIOHEHTOB B TBEPJIOM COCTOSIHUU

Oco0eHHOCTH IBTEKTUYECKOTO MTPEBPALLEHUS IBOMHBIX CILUIaBOB

KpacHOMOMKOCTh ¥ XJIQIHOJIOMKOCTh CTaid. [IpUYMHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEHUs

Kpucrannuzamnus criaBos. [IpaBuio ¢das. [IpaBuino koHIIEHTpaIuii
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METaUIOB. THUIBl KPUCTANIMYECKUX PEIIETOK U HUX
XapaKkTepUCTUKA

3aKkOHOMEpHOCTH  KpucTtaumzauuud. CreneHb  NEpeoXJaXIEHUs, YHUCIO  LEHTPOB
KPUCTAITU3AI[UHU, CKOPOCTTh POCTa KPUCTAIIIOB. AMOP(HBIE METAIIBI

HenaputHas nukBanus. [I[pudrHb BOSHUKHOBEHUSI M CTIOCOOBI yCTPaHEHUS

JledekThl KPUCTAIUTMUECKOTO CTPOCHHUA. BlMsHME MIOTHOCTH IUCIOKAIMi Ha MPOYHOCTh
MaTepuasoB

BnusgHue creneHM mepeoxjaxkACHWs Ha Mpolecc Kpuctau3zanuu. CTpoeHue CIHTKA.
3oHanpHas JTUKBAIHS

BnusiHue crenenu nepeoxiaxIeHusl Ha BeMUYHHY 3epHa. MonuduurpoBanue
Pacumdposare mapky meramonponaykiuu: XBI' u nath ee XapakTepucTHUKY (Ha3BaHUE,
Ha3HauyeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Pacmmudposare mapky meramnonpoaykiuu: IX15 u gate ee xapakTepucTuKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

PacmmmdpoBate Mapky MeTaIONpoayKuuu: Y8 W JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HaueHHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

BnusHue  nerupyrommux — 3J€MEHTOB  Ha  HoJuMopdHOEe  MpeBpalleHHe  Kelesa.
Knaccudukanus 1erupoBaHHBIX CTalei

Pacmmudposare Mapky meramtonpoaykuuu: BK8 u nmaTe ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

OcHoBHBIE TMOKa3aTenu (PU3NKO-MEXaHUYECKUX CBONCTB MaTepHalioB MU METOJbl UX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

PacummdpoBars Mapky Metamnonpoaykiuu: ber3mnc u gaTh ee XapakTepUCTHKY (Ha3BaHHE,
Ha3HA4YCHHE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPHI K TEXHOJIOTHH )

Pactmmdpoate mapky merammonpoaykuuu: CU1S u nath ee xapakTepuCTHKY (Ha3BaHMUE,
Ha3HA4YCHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI K TEXHOJIOTHH )
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PacummdpoBate mapky weramtonpoaykuuu: Cranb 45 U J1aTh e€e XapaKTEepPHUCTUKY
(Ha3Ha4YeHHe, KauecTBO, MeCTonojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

MukpomMexaHuka KOMIIO3UMIMOHHBIX MAaTEpUajIOB C  BOJIOKHUTBIM  HAIlOJIHUTEJIEM.
Kputnueckast jirHa BoIOKHA. AJIUTUBHOCTH CBOMCTB KOMIIO3UTA

BricokoTeMnieparypHble MaTepuaiibl. JKapoCTOMKOCTD U KapOIPOYHOCTh

Pacmudposare mapky meramionpoayknuu: KU 30-6 u naTh ee XxapakTepUCTHKY (Ha3BaHUE,
Ha3HAuYEHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

Pacmudposare Mmapky Metamtonpoaykuuu: BU 120-4 u naTh ee XapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

PacummdpoBats Mapky metaionpoaykiuu: BCt3cn u 1aTh ee xapakTepucTHKy (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

PaciudpoBate Mapky wmeramtonponyknuu: Cranp 08K U JaTh €€ XapaKTePUCTHUKY
(Ha3HaueHue, KauecTBO, MecTonosaoxkeHue Ha quarpamme Fe-C, ctpykrypa)

PactummdpoBate mMapky metamtonponaykiuu: CT3Km U AaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HA4YEHHE, Ka4eCTBO, 0COOEHHOCTH TEXHOJIOTHH)

PactmdpoBate Mapky metaionponykiuu: TT8K6 u nath ee xapakTepuCTUKY (Ha3BaHHE,
Ha3HAYCHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYPhI U TEXHOJIOTHH) (

PactmdpoBate Mapky Meramwtonpoaykuuu: Y12A u 1aTh ee XapaKTepUCTHKY (Ha3BaHHE,
Ha3HaueHHe, KayecTBO, MecTomoioxenne Ha aumarpamme Fe-C, crpykTypa, ocobeHHOCTH
TEXHOJIOTHH )

Pacimudposare mapky wmeramutonponykmuu: Crans 30A u gatk ee XapaKTePUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBONCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH )

Pacummudposars mapky metammonpoaykiuu: T15K6 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

OcHoOBHBIE pa3HOBUIHOCTH HaHOMaTepHasioB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, T10D)
XapakTepHble A1 HaHOMaTepuanoB. OCOOEHHOCTH MEXaHUYECKUX CBOICTB
HaHOMAaTEpHaJIOB.

[TpropuTeTHbIE HallpaBJIeHUs Pa3BUTUS HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPbl HAHOIIOJIMMEDPOB

Mexanu3msl gepopMmaiii, 0COOEHHOCTH MEXAHUYECKUX CBOMCTB HAHOMATEPHUAJIOB.
3aBUCHUMOCTb TBEPJOCTH, IIPEJENA IPOYHOCTU U OTHOCUTEIBHOIO YUIMHEHMSI OT pa3Mepa
3epHa

[TpenMy11€CTBO MOPOIIKOBBIX TEXHOJIOTMNA. BBl MOPOIIKOB, NCIIOIB3YEMBIX IS
MOJIy4YEHUs] HAHOMAaTepHaJIOB, ONIEPalli OPOIIKOBOI TEXHOJIOTHH.

MeTo1bl KOHCOJIMAIMH YIIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBHSI pealu3aliH.
CnocoObl yMEHbIIIEHUSI TOPUCTOCTH HAHOMATEPHAJIOB.

.MeTopl HHTEHCUBHOM MJIaCTUYECKOH eopMaluu KpydeHUEeM 0J1 BBICOKUM JIaBI€HUEM U
PaBHOHAKAJIbHBIM YTJIOBBIM ITPECCOBAHUEM.

MeToabl KOHTPOJIMPYEMON KpUCTAIM3AMK U3 aMOP(HOT0 cOCTOSIHUA. THITBI IOTydaeMbIX
CTPYKTYp B 3aBUCUMOCTH OT YCJIIOBUN 3aKaJIKH U3 KUJKOTO COCTOSTHUS: OJTHO- U
MHOT0(ha3HOM, aMOPPHO-KPUCTAITMUECKON, aMOP(HOIA.

Ouznyeckue 1 XUMUYECKHE METO/IbI MOTYYEHUSI HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOTUN
MOHHOT'O OCAKAECHMSI U JIEKTPOLYTOBOIO UCIIAPEHHS] MATHETPOHHOTO HAIIBLIICHUS.

IIpuMepsl TECTOBBIX 3aJaHUU

3amanue Ne 1

1. Yro Ha3bIBaeTCs CTPYKTYpOoi MaTepuana?

a) IMePOX0OBATOCTh MMOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HAIMUNE TPEIIUH
2. YUto Takoe XJIaIHOJIOMKOCTh?
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a) YMEHbIIICHUE TBEPIOCTH NPU HU3KUX TeMIlepaTypax; 0) oXpymyuBaHUe MaTepHralia Ipyu HU3KUX
TEMIIEpaTypax; B) IPOUYHOCTh MaTepuaja Npy HU3KUX TEMIIEpaTypax

3. Haubonee GiaronpusiTHeIM coueTaHreM (PU3NKO-MEXaHUYECKUX CBOMCTB 00JIaaloT

a) KpYITHO3EPHUCTHIE; 0) MEIKO3EPHHCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3epHA

3ananue Ne 2

1. Ilpu oxyax1eH1H CIUTKA 00pazyeTcs 30Ha KPYIHBIX OPUEHTHUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKAECHUH; 0) P HAIIPABICHHOM OTBOJIE TEIIA; B) IPU MEAJICHHOM
OXJIaXIEHUU

2. Hanmure Ha MOBEPXHOCTHU M3JI0Ma YYACTKOB € OJIECTALICH U MIEPOXOBATOM MTOBEPXHOCTHIO
XapakTepHO JUISL:

a) KPUCTAJUTMYECKOTO U3JI0oMa; 0) BOJIOKHUCTOTO U3JIOMA; B) YCTAJOCTHOTO MU3JI0Ma

3. HarpeB ucnosib3yloT B rpoliecce:

a) TIIyOOKOTo TpaBjeHus; 0) TpaBjieHHe peakTHBOM baymaHa; B) TpaBieHue peakTuBoM | eifHa;

3ananue Ne 3

1. Kakyto KpUCTaJUIMYECKYIO PEIIETKY UMEET kKene30 — 7

a) 'IHK; 6) OLIK; B) pomOosapuueckas

2. YTo mpoUCXOIUT MPU OXJAXKIACHUU B TOUKe S?

a)®—->A;00)A—-1ILB)II—A

3. Yro o3HavaroT nudpel B Mapke ctanm Y 127

a) MOPSAIKOBBIA HOMED; 0) cozepkaHue yriaepoja B COThIX %; B) coepKaHue yriepoja B AeCsI-ThIX
%

3aganue Ne 4

1. Kakas cranb noasepskeHa ornyckHoi xpynkoctu Il pona?

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

2. KakoBo conep:xkanue mapranua B cranu ['anduibna?

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

3. Kak BnusrOT OOJIBIIMHCTBO JIETUPYIONIMX 3JIEMEHTOB Ha COCPKaHUE YTIIepo/ia B MepiuTe?
a) MOBBIMIAIOT COJIEP’KaHUe yriiepoa; 0) MOHIKAIOT KOJIMUYECTBO YIIEpOa; B) HE BIUSIET

3ananue Ne5

1. Kakyto cTpykTypy umeet jeae0ypuT NpeBpalieHHbI?

a) A+I;6) I+ 1 B) I+

2. Kakue cBoiicTBa 4yryHOB OIpeaenstorcs (opMoil rpaUTOBBIX BKIIIOUEHUH?

a) oB, 0; 0) HB, o; B) HB, KCU

3. Ilpu kakoii Temneparype MpOBOAIT OTKUT JIJIS OJYYEHHS EPIUTHOIO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C



