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1. Henn, 321241 ¥ NVIAHKMPYeEMBbIe pe3yJIbTaThl 00y4YeHHs 10 TUCHUILIMHE

L]env oucyunnunsl- N3y4eHUE TPUPOIBI U CBOMCTB MaTepUANIOB, IPUMEHSIEMBIX B
aJIUTUBHOM IPOU3BO/ICTBE.

3aoauu oucyuniunol:
- U3yYeHHE OCHOBHBIX MMOHATUH, TEPMUHOB U ONPECICHHI B 00JIACTH MaTEPUAIOBEICHUS;

-M3y4YCHHE COCTaBa, CTPYKTYpbl H CBOWCTB COBPEMEHHBIX METAUNIMYECKHX |

HEMETaJUIMUYECKUX MaTepUasoB;

- OCBOEHHE OCHOB IPOU3BO/ICTBA MTOPOIITKOBBIX MaTEPHUAJIOB;

- u3ydeHue PU3NYCCKOU CYIHOCTH SIBIICHUH, IPOUCXOISIINX B MaTepHANIaX B YCIOBHSIX
MIPOM3BOJICTBA U IKCILTyaTallHH;

-u3y4eHre (PU3NYECKON CYITHOCTH SIBJICHUN, TIPOUCXOIAIINX B MOPOIIKOBBIX MaTepHaiax B
YCIIOBUSIX aJTUTUBHOTO TPOU3BOJICTBA JCTAJICH;

- U3y4eHHEe TpeOOBAHMI K TOPOIITKOBBIM MaTepHaliaM sl aITATUBHOTO MMPOU3BO/ICTBA

- OCBOCHHE OCHOBHBIX CBSI3€H MEXKIy CTPOSHHUEM MAaTepUAIOB U UX CBOMCTBAMU;

- U3y4eHHe 00JacTh MPUMEHEHHUS PA3IMYHBIX COBPEMEHHBIX MaTEPHAIOB

Inanupyemvie pesynomamol 00yuenuss — TOJATOTOBKA CTYIEHTOB K JCSITCIBHOCTH B
COOTBETCTBUH C KBATU(UKAIMOHHOW XapaKTEPUCTUKON OakaigaBpa IO HAIPaBJICHHUIO, B TOM YHUCIIC
(dhopMHpOBaHHE YMEHHIA 11O CO3/IAaHUI0, 00PAOOTKE M U3YyYCHHUIO CBOMCTB U CTPYKTYPHI IIOPOIITKOBBIX
MaTepuajoB, MPUMEHSIEMbBIX B aJINTUBHOM MPOU3BOJICTBE.

O6yuenne mno aucuuiuHe «MaTepuajaoBeleHUe» HaMpaBlIeHO Ha  (QOopMHUpPOBaHUE
y oOywatomuxcs cienyromux kommnereHuil B coorserctBuu ¢ ®I'OC 27.03.05 «MHHOBaTHKAY,
yTBep K IEHHBIM nprkazoM MunobpHayku Poccun ot 31.07.2020 N 870:

Koa u HaumMeHOBaHMe KOMIIETeHIM I NHaukaTopbl 10CTHIKEHUS
KOMIIeTeHUMH
OIIK-1. CriocobeH aHanu3upoBaTh 3aJa91 HOIIK-1.1. Ucnone3yeT OCHOBHBIE
npohecCHOHAIBHOI ASSTEIBHOCTU Ha OCHOBE 3aKOHBI 0Aa30BBIX MHKECHEPHBIX U TEXHUUECKUX

HOHO)KCHHﬁ, 3aKOHOB 1 METOA0B B obacTu
MAaTeMaTHUKH, CCTCCTBCHHBIX U TCXHUYCCKHUX HAYK

JIACITUTIINH;

NOIIK-1.2. Mcnone3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX IMCIIUTUINH,
MpaBujia MOCTPOCHUS TEXHUYECKUX CXeM U
YepTEKEH;

MOIIK-1.3. Bnageer oCHOBHBIMH
METOJIaMHU TEXHUKO-I)KOHOMHYECKOTO aHaJN3a,
HaBBIKAMH COCTaBIIEHUS pabOYHX MPOEKTOB B
COCTaBe TBOPUYECKON KOMaH/IbI;

HOIIK-1.4. 3HaeT npUHLHUNHATIEHBIE
0COOCHHOCTH MOJISTHPOBAHUS MATEMATHICCKUX,
(U3NYECKUX U XUMUYECKHX TPOLIECCOB,
MpeAHa3HAYCHHbIE JJ11 KOHKPETHBIX
TEXHOJIOTHYECKHX TIPOIIECCOB, B TOM YHCIIC
aIUTHBHOTO MTPOU3BOICTBA;

2. MecT0 AUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrPaMMbl

JucnunimHa oTHOCUTCS K 00s13aTenbHoN yacTu 61o0ka bl «/{uciumnmnel (Moxynn)».
JlucuuminHa B3aUMOCBSI3aHa JIOTUYECKU U COAEPKATeIbHO-METOAUYECKU CO CIIEYIOIIMMHU
aucuuminHamMu v npaktukamu OOIT:
B o6s3arenbhoii yactu (b 1.1):
- OCHOBBI MaTEpUATIOBEIEHUS METAJIOB, IUNIACTMACC U KOMITO3UIIMOHHBIX MaTEPHasoB;



- Peonorusa u MexaHuKa METaJJINYECKUX U KOMITO3UITUOHHBIX MATCPUATIOB,
- OCHOBHI IIPOCKTUPOBAHUA (bYHKHI/IOHaJ'IBHBIX MaTc€puaioB B aJAUTHBHOM IIPOU3BOJCTBE.

B gactu, popmupyemoii yuactaukamu o0paszoBatenbHbix otHouenui (b1.2):
Teopus 1 TeXHOJIOTUS aAUTUBHOTO IIPOU3BOICTBA U3/IEJIUI U3 TOPOIIKOBBIX MAaTEPUAIIOB.

3. CTpykTypa u coaepkaHue JTUCHUILIHHbI
OO61mast TpPyI0€MKOCTh AUCIUILIAHBI COCTABISACT 2 3aUeTHBIC eqHHMIIbI (72 yaca).
3.1 Buabl yueOHoili paGoThl M TPY10€MKOCTh

Ounast popma oOydeHus

. Kouuuecrso | CemecTpnl
Buj yue6Hoii padoThl
n/n 4acos 5
AyIUTOpPHBIE 3AHATHS 36 36
B Tom uncie:
1. Jlexum 18 18
2. JlaboparopHble 3aHATHS 10 10
3. CeMuHapckue 3aHITHS 8 8
CamocrosiTesibHas padoTa 36 36
B Tom uncie:
1. [ToaroroBka k 1a00paTOPHBIM U 18 18
CEMHUHAPCKHUM 3aHSTHSIM
2. CaMocTosTeIbHOE N3YUCHUE 18 18
IIpomexyTouHas aTTecTAlMA
3auet/nud. 3auer/sK3aMeH 3ayer 3ayer
Hroro 72 72

3.2 TemaTnuyeckuii NIaH U3yYeHUS TUCUUILTHHBI
Tematuueckuil miiaH pa3Meéd B npuioxkeHuu 1 k pabodeit mporpamme.

3.3  Conepxanue IMCUUTIIHHBI

Tema 1. MeToabl mo/1y4eHUsI IOPOLIKOBBIX MATEPUAJIOB.

1.1. Mexanuueckue memoobl NONYYEHUA NOPOWKOBHIX Mmamepuanog. Hsvenvuenue
meepovix Mmamepuanos. [ucnepauposanue Memaniuieckux pacniagos.

1.2. Qusuko-xumuueckue - memoowl noayuenus NOPOWIKOGBIX  Mamepuasoe.
Boccmanosnenue.  IIpouzeoocmeo  nopowikog  snekmponuzom. Dusuxko-xumuueckue OCHOBbL
gvloeneHUss NOpPowikog memannos. IIpou3eoocmeo nopowkos mepmMuyeckol ouccoyuayuers
XUMUYeCKux coeounenun u opyeumu memooamu. DuauKo-Xumuueckue OCHOBbl KApOOHUNIbHO20
memooda. Medxckpucmanaumnas xopposus. Tepmoouggysuonnoe nacviuyenue.

Tema 2. CBoiicTBa NOPOIIKOB U MeTObI UX ONpPeaeTeHHUs].

Xumuueckue, pusuueckue u mexnono2uieckue ceoticmea nopowkos. Popma, pasmep vacmuy
u memoowvl ux onpedenenus. Memoowvl ananuza oucnepcHocmu nOpowKka. Yoenvhas nogepxHocmeo,
NUKHOMEMPUUECKAs NIOMHOCHb U MUKPOMEEPOOCHb Yacmuy.



Tema 3. ®opMoBaHNe NOPOLIKOBBIX MATEPHAJIOB.

3.1. IToozomoeka nopowikoe k ¢popmosanuto. Cmewusanue nopowkos. Knaccuguxayus
(pacces). Omaicue NopowKos.

3.2. Cmamuueckue memoovl hopmosanus memaniuyecKux HOpowKos. VMizocmamuueckoe
gopmosanue. Texnonoeus ecuopocmamuyeckozo Gopmosanus. Iazocmamuueckoe GopmosaHue
Memoo ¢opmosanus 6 moicmocmenHvlx 31ACMUYHbIX 000104Kax. Texnonoeuueckue npoyeccswi
MYHOWMYYHO20, WITUKEPHO20 U UHNMCEKYUOHHO20 @opmosanus. Bubpayuonnoe gopmosanue.
IIpoxamka memaniuyeckux nopouiKos.

3.3. lunamuueckue memoowvl hopMosanus memaiiuiecKux nopouikos. Ilpeumywecmesa u
Hedocmamku. Texnonoeuu 83pvl6HO20,  NIEKMPOSUOPABIUYECKO20,  INEeKMPOMACHUMHO20 U
nHeeMoMexaHuueckoeo gopmosanus. Oyenka pe3yabmamos OUHAMUYECKO20 POPMOBAHUSL.

Tema 4. CiekaHue NOPOIIKOBBIX MATEPUAJIOB.

4.1. Teepoogpaznoe cnexanue nopouwikos. Kiaccugpurayus memoooe cnexauus:
meepoogaznoe, copsuee npeccoganue, xuoxkogazmnoe cnexkauue. Cnexanue 0OHOKOMNOHEHMHBIX
cucmem. Cmaouu cnekanus. /[gudxcyujue cuivbl CHeKaHus 00HOKOMNOHEHMHbIX cucmem. Mexanuzmol
Mmacconepernoca. Pexpucmaniuzayus npu cnexanuu. Axmusuposannoe cnexanue. Cnekauue
MHO20KOMNOHeHmHubIx cucmem. Qoujue 3aKOHOMEPHOCIU CNEKAHUSL.

4.2. ZKuokogaznoe cnexanue nopouwtkos. Cmaouu sHcuoxoghasnoeo cnekanus. Ycaoka npu
cnexkanuu. bpak npu cnexanuu

Tema 5. O0padoTka u3ae/uii U3 MOPOIIKOBBIX MATEPHAJIOB.
Tepmuueckass ~ obpabomka.  Xumuxo-mepmuveckas  obpabomxa.  Jlucnepcuonno-
VIPOUHAIOWAS mepmuyeckas oopabomxa. 3awuma om xoppozuu. Mexanuueckas obpabomxa.

3.4 TemaTuka cCeMHHAPCKHX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. JlaGopaTopHbIe 3aHATHS

JIaGoparopnoe 3anste Nel «MapkupoBka nopomkos no I'OCT. Knaccudukanus u
MapKUpOBKa MOPOUIKOBBIX CTaJIel ¥ TBEPABIX CIJIABOBY

JlaboparopHoe 3ansTHE No2 «Pacuer TeXHOIOIMUECKUX MapaMeTPOB IIapOBON MEIbHUIIBI»

JlaGopatopHoe 3anatue Ne3 «Puznyecknue CBOWCTBA MOPOIIKOBY

JlabopaTtopnoe 3anstre Ned «TexHOIOTHUEeCKHE CBOMCTBA MOPOIIIKOBY

JlaGopatopHoe 3ansaTue Ne5 «BnusiHrE TeXHOIOTHUECKUX (PaKTOPOB Ha MPOLIECC CIIEKAHU»

3.4.1. CemMuHapckue 3aHATHS

Cemunapckoe 3anatue Nel «MapkupoBka mnopomkoB no 'OCT. Knaccudukanus u
MapKUpOBKa MMOPOUIKOBBIX CTAJIEH Y TBEPABIX CILIABOB)

Cemunapckoe 3ansaTre Ne2 «Pacuer TEXHOJOTMYECKUX TapaMeTPOB AaPOBOM MEJIbHUIIBI»

CemuHapckoe 3ansaTie Ne3 «Pusndeckue cBONCTBA IOPOLLIKOB»

Cemunapckoe 3ansTre Ned «TexHOI0rnueckre CBOMCTBA MOPOIIKOBY

Cemunapckoe 3anstie Ne5 «BausiHue TeXHOI0rHYeckuX (pakTOpOB Ha MPOLECC CIIEKAHUS»

3.5 TemaTnka KypcoBbIX IPOeKTOB (KypPCOBBIX pador)
KypcoBbie paGoOThI 110 TaHHOW IMCLHUILTMHE HE IPELYCMOTPEHBL.



4, Y4eOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0ecleyeHne
4.1  OcHoBHasi TUTEpPaTypa

1. Boakoroun I'.M., Epemeeena XK.B., Jlenosckoii I.A. CoBpeMeHHbIE MTPOLIECCHI
nopomkoBor Mmetaurypruu. — M.: Uadpa-Urxenepus, 2020 — 208 c.

4.2  JlomoJHUTEIbHAA JUTEpPaTypa

2. Hapsa B.K. TexHom0rHs ¥ CBOKCTBA IMOPOIIKOBBIX MAaTEPHAIIOB U U3JICTUN U3 HUX:
Koncrpykunonnsie Mmatepuansl: Kypc nexuuit. — M.: MUCHUC, 2010. — 124 c.

4.3  DJekTpoHHbIe 00pa3oBaTeIbHbIE Pecypchl

IIpoBesnenue 3aHATUH U aTTECTallMi BO3MOXKHO B IMCTAHLIMOHHOM (hopMaTe ¢ mpUMEHEHUEM
CHCTEMBI JUCTAaHIIMOHHOTO oOyueHus yuHuBepcutera (CIO-LMS) na ocHoBe pa3paboTaHHBIX
kadeapoil aneKTpoHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem paszienaM nporpamMmmsl:
Hazanue O0OP Ccbuika Ha Kypce

[TopoikoBbie MaTepUAITBI https://online.mospolytech.ru/course/view.php?id=4861

B ykazanrom DOP copepxutcst Bes TeopeTndeckast nHpopManus, HeoOXoaumas 1is
o0yuenus no aucuuiuinHe «OCHOBBI MaTepHaioBeIeHHS TOPOIIKOBBIX MaTEPUATIOB

44  JIuneH3HOHHOE M  CBOOOAHO  pacnmpocTpaHsieMoe NPOrpaMMHOe
odecmeyeHmne

Ne HaumenoBanue | Pazpa6oruux I1O | JocTynHocTh Ccplika Ha Enunbliii peectp
(mpaBoodJsagarten | (IMIEH3NOHHOE, | POCCHMCKHUX NMPOrpamMMm JIs
b) ¢B00OTHO 9BM u B/l (npn Hajim4uumn)
pacnpocTpaHsieM
oe)
MoiitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MN" 75

45 CoBpemeHnHble npogeccnoHanbHble 0a3bl JaHHBIX U HH(OpPMAaLMOHHbIE
CIIPABOYHbIE CHCTEMbI

Ccpuika Ha
Ne HanmenoBanue JocTynmHoCTh

pecypc

NHudopmManiuoHHO-CIIPAaBOYHbIE CHCTEMbI

1. | MadopmarmonHsie pecypest Cetn

http:// www.consultant.ru
Koncynbrantlntoc P HocrynHo

JIeKTPOHHO-0U0JINOTEYHbIE CHCTEMBI



http://www.consultant.ru/

Jlaub https://e.lanbook.c JlocTymHa B ceTH
1 om/ WutepHer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbo JlocTymHa B CeTH
2. okshop.ru/ WutepHer 6e3
OTpaHUYCHUI

IIpodeccnonanbHbie 6a3bl JAHHBIX

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTyHO
1. | snexrponnoit GuGIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
IIOJIMTEMATHYCCKas pe(bepaTI/IBHO-
2. | GuGmuorpaduueckas
HHAYKOMETpHUUCCKasA
(bubnmmomeTpuueckas) 0aza JaHHBIX

S. MarepuajJbHO-TEXHHYECKOE 0O0ecredeHne
Howmep Ob6opynoBanue
ayJUTOPHH
1313 HoytOyxk, mpoekTop, 3KpaH
6. MeToanyeckue peKOMEeHAAUN

6.1 Meroauueckne peKOMeHAAIUM ISl PENoAaBaTe/sl M0 OPraHu3anNu
00y4eHus

6.1.1. IlpenonaBarenb OpraHM3yeT NpenojaBaHHe AWCLUUIUIMHBI B COOTBETCTBUU C
TpeboBanusiMu "llonoxeHuss o0 opraHuzanuu 00pa30BaTENBHOIO IMpolecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEPCUTETE U €ro punanax", yrBepkIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHSTHHU TpENoAaBaTeslb JOBOJMUT IO CBEICHHS CTYACHTOB COJEpKaHUE
paboueii mporpammbl aucumiuinHbl (PIT[) m mpenocraBisieT BO3MOXKHOCTD O3HAKOMIICHHS C
MIPOrpaMMON.

6.1.3. [IpenoaBaTens 0COOEHHO 0OpalaeT BHUMaHUE CTY/IEHTOB Ha!

- BUIBI U (HOPMBI MIPOBEACHUS 3aHSATHHA IO TUCIMIUIMHE, BKIIOYAs MOPSIOK MPOBEICHUS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHMH JMCTAaHIIMOHHOTO OOYYEHHUS U CHCTEMBbl JHCTAHI[MOHHOTO
oOyuenust yausepcuteta (CJ1O mocnonurexa);

- BUIBI, COJEpKaHHE M TMOPAIOK MPOBEAECHUS TEKYIIEro KOHTPOJIsS YCHEBAaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;

- (hopMy, coziepKaHue U MOPSAIOK MPOBEACHUS POMEXYTOUHOM aTTECTAllUN B COOTBETCTBUU
¢ GOHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomuT 10 CBEICHHsS CTYACHTOB TIpaduK BBINOJHEHHS Yy4eOHBIX palor,
npeaycMoTpeHHbix PITJI.


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

6.1.5. HeoOxomuMo ¢ camMoro Havajia 3aHSITHH PEKOMEHJOBAaTh CTYACHTaM OCHOBHYIO W
JOTIOJTHUTEIIBHYIO JINTEPATYPY M YKa3aTh IIyTH JOCTYIIA K HEH.

6.1.6. Brawane wiM B KOHIIE CEMECTpa JaTh CIHCOK BOIMPOCOB ISl TMOATOTOBKH K
MIPOMEKYTOUHOM aTTeCTAllH (PK3aMEHY WUJIH 3a4ETY).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHust ctyaeHtoB ¢ PIIJI u rpaduxom paboTsr
MUCHbMEHHO 3a(PMKCHPOBATH MOANMUCHIO CTYICHTA B JIUCTE O3HAKOMIIEHHS ¢ copepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyIIMHA JICKIIMOHHBIE M TPAKTUYCCKUE 3aHITHS, JOJDKHBI
COTJIACOBBIBATh TEMATHYCCKUIU TUIAH TPAKTHYECKUX 3aHSATUH, HCIOIB30BATh CIUHYIO CHCTEMY
0003HAaYCHHIA, TEPMHHOB, OCHOBHBIX IMOHSITHN JUCIUTLTAHBI.

6.1.9. Ilpu moaroroBke K JAOOPATOPHOMY 3aHSATHIO IO TIEPEUYHIO OOBSIBICHHBIX TEM

MpernojaBaTeslio HeOOXOAUMO YTOYHUTH IJIaH HMX MPOBEIEHUS, MpoAyMaTh (OPMYIHUPOBKH U
coJiepKaHie y4eOHbBIX BOIIPOCOB, BHIHOCUMBIX Ha 00CYX/I€HHE, 03HAKOMUTHCS C TIEpEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xone cemuHapa BO BCTYNMTEIBHOM CJIOBE PACKPHITH MPAKTUYECKYIO 3HAUMMOCTbH TEMBbI
CEeMHUHAPCKOTO 3aHSATHSA, ONPEACTUTh MOPSJIO0K €ro MpOBENEHHs, BpeMs Ha OOCYKACHUE KaKIOTro
yaeOHoro Bompoca. [IpuMensis ppoHTATBHBIN OMPOC TaTh BO3MOKHOCTh BEICTYITUTh BCEMCTY/ICHTAM,
MIPUCYTCTBYIOIIMM Ha 3aHATUH.

B 3aKmr04uTensHOM YaCTH CEMUHAPCKOTO 3aHATHS CIIEYET ITOJBECTU €TI0 UTOTU: 1aTh OLICHKY
BBICTYIIJICHUH KaXI0T0 CTYJI€HTa U y4eOHOH rpyMIbl B LIeJI0M. PaCKpbITh MTOJI0KUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEAECHHOTO CEMHHAPCKOro 3aHsTHs. OTBETUTh Ha BOIIPOCHI CTYAEHTOB. Bblaarh
3aJjaHus Ul CAaMOCTOSITENIbHON Pa0OThI 110 IOATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

Bo3MokHO TTpoBeieHNE 3aHATHI U aTTECTallMi B IUCTAHIIMOHHOM (popMaTe ¢ MpuMEHEHHEM
CHCTeMbl JUcTaHIMOHHOro o0ydeHus ynusepcurera (CO-LMS). Ilopsaok npoBeneHus: paboT B
JMCTAaHIIMOHHOM (popMaTe ycTaHABIMBACTCS OTICIBHBIMU PACIOPSHKCHUSAMHU TPOPEKTOpa TI0
y4eOHOI1 paboTe /1IN LIEHTPOM Y4eOHO-METOINYECKOI paboThI.

6.2 Meroanueckue yKazaHHs sl 00yYAKOIIUXCS M0 OCBOEHUIO U CIIUNJIMHBI

6.2.1. CTyaeHT ¢ caMOro Hayajia OCBOSHUS TUCITUTUIMHEI JJOJHDKCH BHUMATEIIEHO 03HAKOMUTCS
¢ paboyeil mporpaMMoi AUCIUILTUHBIL.

6.2.2. CtyneHTy HEOOXOJMMO COCTAaBUTH JUIsd ceOs TpaduK BHIMOJIHEHUS Y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yduérom TpeOGoBaHMI Apyrux AWCHUIUIMH, U3Y4a€MbIX B TEKYILEM
ceMecTpe.

6.2.3. [Ipu npoBeneHNN 3aHATHI W TPOLEAYP TEKYIIeH M MPOMEKYTOYHOH aTTeCTaIllH C
UCTOJIb30BAHUEM MHCTPYMEHTOB MH(OPMAIIMOHHONW 00pa30BaTeNbHONW CpeAbl JUCTAHLIMOHHOTO
obpaszoBanust yHuBepcutera (LMS wmocmonmurexa) kak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTeNieM, Tak W BO BpeMsl CaMOCTOSATENbHOM pPabOThl CTYAEHT JOJDKEH 00ecneuuTh
TEXHUYECKYI0 BO3MOXXHOCTh JWCTAHIIMOHHOTO TIOAKIIIOUCHHUS K CHCTEMaM JHCTaHI[MOHHOTO
oOyyenus. [Ipu OTCYTCTBHUM TakoH BO3MOXKHOCTHM OOCYIUTh CHTYallMI0O C TpenojaBaTeieM
JTVCTIATUTAHBL.

6.2.4. CamocrosTenbHast paboTa sBIseTCSs OJHUM W3 BHMJOB YyueOHbIX 3aHsATHH. Llenp
CaMOCTOSITENTLHON pabOThl — MPAKTHYIECKOE YCBOCHHE CTYIEHTAMH BOIIPOCOB, PACCMATPHUBAECMBIX B
nporecce U3y4eHus AUCUUTUINHBL.

Bupl BHEayIUTOPHOI caMOCTOATENbHON PadOTHI:

- CAMOCTOSITEJIbHOE U3YUEHUE OT/IENbHBIX TEM JUCIUILTHHBI;

- MOJITOTOBKA K JICKITHOHHBIM 3aHATHUSIM;

- IOJITOTOBKA K J1a0OpaTOpHBIM paboTaM, CEMMHApaM U MPAKTHUECKUM 3aHATHUSM;

J71s1 BBITIOJTHEHUS JTF000TO BUIAa CAMOCTOSITEIHHOM PaO0OTHI HEOOXOAMMO TPOUTH CIIETYIONINE
STl

- OTIpe/IeTICHUE 1IETT CaMOCTOATENbHOM paboThI;
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- KOHKpETH3aIus MO3HABATEIIbHOH 3a/1a4H;

- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a EHCTBUSA, BEAYILETO K PEIICHUIO 33/1a4H;

- INTAHUPOBaHKE PabOTHI (CAMOCTOSITEIIHHON HIIH C TOMOIIIBIO TPETNIOIaBaTes ) HaJl 3a/IaHUEM,

- OCYIIECTBJICHHE B MPOIECCE BBINOIHEHUSI CaMOCTOSITEIbHON pabOThl CAaMOKOHTPOJIS
(TIPOMEKYTOYHOTO i KOHEUHOT0) PE3yJIbTAaTOB padOThI, 1 KOPPEKTHPOBKA BHITIOJTHEHUS] paOOTHI;

- pednekcus;

- IPE3CHTAIHS CAMOCTOATEIBHOM paboTHhI.

7. DoH/1 O1IEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJS U OLlEHMBAHUS Pe3yJIbTATOB 00y4YeHHs
JI7ist KOHTPOJISL YCIIEBAEMOCTH U Ka4eCTBa OCBOCHHUS UCIUILIMHBI HACTOSIIICH MPOrpaMMOoii

IIPESYCMOTPEHBI CIIETYIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3auer).

7.2 lkana u KPUTEPHHU OLeHUBAHUSA Pe3yJILTATOB 00y4eHUsl NMPH
NpPOBeJeHUN NPOMEKYTOUHOM aTTeCTAlUH

Ixana
Kpurepun onenuBanus
OLICHMBAHUSA
BeimonHensl Bce BHIBI Y4eOHOM paboOThI, NpenycMOTpeHHblEe paboueit
nporpamMMmoii. CTyA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH,
HaBBIKOB  TPHUBEACHHBIM B  Ta0nWIax  Mokasarelied,  OmepupyeT
3auTeHo NPUOOPETEeHHBIMU 3HAHUSMM, YMEHHUSIMHM, HaBbIKAMM, NpPUMEHSET HX B

CUTyalusiIx MMOBBIIIEHHON CIIOKHOCTH. HpI/I 9TOM MOTI'YT OBITh AOMMYHICHBI
HC3HAUYUTCIBbHBIC OIJ_II/I6I(I/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpHU aAHAITIUTHUYCCKUX
Oornepanmsiax, INePeHoce 3HaHUNH YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

He BbinosiHeH oauH miM Oosee BUAOB yuyeOHON pabOThl, MPESyCMOTPEHHBIX
paboueil mporpamMmoil. CTyIEHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBHE
3HaHU#, yMEHMH, HaBBHIKOB MPHUBEJCHHBIM B Ta0iuIax IOKa3aTeseH,
He 3auteHo | gomyckaroTcsi 3HAUMTENbHBIE OLIMOKM, TMPOSBISETCS OTCYTCTBHE 3HAHUH,
YMEHH, HABBIKOB IO Py MOKa3aTeseil, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHbIE
3aTpyaHEHUS TPU ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSIMH MPU UX IEpeHOoce Ha
HOBBIE CUTYaIUH.
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7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texymuii KOHTPOJIb

Jlo natel NpoBeACHUSI IPOMEKYTOUHOM aTTECTAllMU CTYACHT JOJKEH BBIIIOJHUTH BCE PabOTHI,
MPElyCMOTPEHHBIE HACTOSIIEH pabodeii mporpaMMon TuCHUILUIUHEL. [lepeueHs 00s3aTeTbHBIX
paboT 1 (hopmMa OTYETHOCTH MPEICTABICHBI B TAOIHUIIE.

@opMa OTYETHOCTH U TEKYILETO
KOHTPOJIS
JlaGopaTtopHbie paboTsl (iepeueHs | OdopmieHHBIE OTYETH (KYypHAT) Ta00PaTOPHBIX

71a00paTOpHBIX pabOT MPEACTABIEH B II. paboT, mpeayCMOTPEHHBIX paboyel mporpaMmoit
3.4.1) JTUCITUTIIMHBI ¢ OTMETKOM TIPETo/1aBaTes
«3aYTEHOY», €CITU BBIIIOJIHEHBI U O(OPMIICHBI BCE
paboTHI.
KomnokBuym OTMeTka B OKypHalle TMPENoAaBaTelieM O
HPUCYTCTBUH u AKTHBHOM y4aCTHH
oOyuaromierocss  Ha  OOCYXJEHHH  TEMbI
KOJUIOKBHYMa. BOTpOCHI /i1l KOJUIOKBUYMOB
NpPEACTaBICHbl B TPWIOKEHUH 2 K padoueii
porpaMme
Pedepar OdopmneHHbIH pedepar c OTMETKOM
NpenojaBaTesl «3a4Te€HO», MOATOTOBJICHHAsS
npe3eHTalms 1o Teme pedepara, oTMETKa
npenojaBareieM B JKypHaJIE O BBICTYIUICHUH
oOyuyaromierocsi Ha 3aHsATHH. Tembl pedeparoB
MIPEJCTABIICHBl B TNPHIOKEHHH 2 K paboueit
nporpaMme

*Ecnu He BBINOJHEH OJWH UK O0jiee BUIOB yueOHOM paboThl, yKa3aHHBIX B TaOIHIIE,
MPEeNnoAaBaTeIb UMEET ITPABO BBICTABUTH HEYAOBICTBOPUTEIIBHYIO OLICHKY.

Bua pabotbl

7.3.2. TIpomMexxyTOUHAS aTTECTAIHS

ITpomesxyTouHas arTecTaius - (3a4eT) IpOBOIUTCA MO Ouieram B yCTHOH (opme. PernmamenT
MIPOBE/ICHUS aTTECTALINH:

- BpeMmsl JUIs NOJArOTOBKM OTBETa Ha BoIpockl He Oosee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/laHHble BOIIPOCHl He Oosee 10 MuH.

buner cocTouT U3 Tpex TEOPETUYECKUX BOIPOCOB.

[lepedeHp BOMPOCOB K 3a4eTy MPHUBEJICH B MPHIIOKEHUN 2 K pabodei mporpaMme.



[Ipunoxenune 1
TemaTH4ecKHH IJIaH ANCHUIIJINHBI «OCHOBBI MaAaTEPHAITOBCACHUA MOPOMKOBLIX MAaTEPHUAJIO0B» 10 HAIIPABJCHUIO

MNOoATOTOBKH
27.03.05 «AHHOBaTHKA»
(0akanasp)
Buabl yueOHoii padoThl, Dopm
= " S BKJIIOYas CAMOCTOSATEIbHYIO Buabl camocTosiTe/IbHOI padoThl bl
Pasnen 9 é § padoTy CTYEeHTOB, CTY/IEHTOB arrect
= o = U TPYAOEMKOCTh B 4Yacax anuu
n P
n/n o o I
JI C Jlab | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | O | 3
MexaHu4eckne MeTObI
NOJIy4eHHs MOPOIIKOBBIX 4
11 | Marepuaios. W3menbuenue 1.3 2 5
TBEPJIBIX MaTEPHUAJIOB.
JlucnieprupoBaHie METAITHIECKIX
pacIiaBoB.
Jlabopamopnoe 3ausmue no meme 2
«Mapxupoexa nopowkose no I'OCT. | 4
Knaccugukayus u  mapruposka 2 +
NOPOWIKOBLIX cmanel U meepobix
CN1a808»
Cemunapckoe 3aHamue no meme 2
«Mapkupoexa nopowkos no I'OCT.
Knaccugpuxayus u  mapxuposxa 1
NOPOWKOBLIX cmanet U meepoblix
CNIaBo8y»
Jlabopamopnoe 3ansamue no meme 2
«Pacuem mexnonocuueckux 2
napamempos wapoeotl MenbHUYbl»
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CemuHapCKoe 3aramue no meme
«Pacuem MEXHONI02UYEeCKUX
napawempoe WCIPOGOI;!/ MEJIbHUYbLY

CgoiicTBa NOPOUIKOB M METOAbI HX
onpeeeHusl.

Xumuueckue, ¢uzuyeckue u
MexXHoN02UYecKue CeoLCmea
nopowxos. @opma, pazmep uacmuy
U Memoovl UX OnpeoeieHuUsl.
Memoowvl ananuza oucnepchocmu
nopowka. YoenvHas nogepxHocme,
NUKHOMEempUYecKasi NIOMHOCHb U
MUKPOMBEEPOOCHb YaACMUY.

6-7

Jlabopamopnoe 3ausmue no
meme  «Duszuueckue  ceolcmea
NOPOUKOB»

Cemunapckoe  3auamue  no
meme «Duzuueckue ceolicmea
NOPOUIKOB»

Jlabopamopnoe 3ausmue no
meme «Texnonoeuueckue ceoticmaa
NnOpoOuKO8»

CemuHapcxoe 3anamue no
meme «Texnonoauueckue ceoticmea
nOpPOULKOB»

3.1

IToaroroBKa NOPOIIKOB K
(popmoBanuio

Cmewusanue nopouikos.
Knaccugpurayus (pacces). Omorcue
NOPOWIKO8.

3.2

CraTnueckue METO/bI
(opmoBanus MEeTAJIHYECKHX
NMOPOIIKOB.

9-10
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Hzocmamuueckoe popmosanue.
Texnonoeus eudpocmamuiecko2o
Gopmosanus. [ azocmamuueckoe
Gopmosanue Memoo gpopmosanus 8
MOJICMOCMEHHBIX IIACMUYHBIX
obonoukax. Texnonocuueckue
npoyeccol MyHOWMY4HO2O,
UWTUKEPHO20 U UHHCEKYUOHHO20
¢opmosanus. Bubpayuonmoe
@opmosanue. IIpokamka
MEMALIUYECKUX NOPOUKOS.

3.3

JuHamu4yeckue MeTOo/bI
dhopmoBaHusn MeTANIHYeCKHUX
MOPOIIKOB.

IIpeumywecmea u Hedocmamxu.
Texnonozuu 83pui6Ho20,
9NIEKMPO2UOPABTULECKO2O,
9/1eKMPOMASHUMHO20 U
NHEBMOMEXAHUYECKO20 (POPMOBAHUS.
Oyenxka pe3ynbmamos
OUHAMUYECKO20 (POPMOBAHUSL.

Coaua pechepamos

11-12

4.1

TeepaogasHoe cnekanue
NOPOUIKOB

Knaccugpurayus memooos
cnekanusi: meepooghasnoe, opsuee
npeccogatue, HcUuoKogazHoe
cnekawue.

Cnexarnue 00HOKOMNOHEHMHBIX
cucmem. Cmaouu cnekauus.
Hsudicywue cunvl cnekanus
OOHOKOMNOHEHMHbLX CUCTIEM.
Mexarnusmwl macconeperoca.

13-14




15

Pexpucmannuzayus npu cnexanuu.
AxmusuposanHnoe cnexauue.
Cnexanue
MHO2COKOMNOHEHMHBIX CUCIEM.
Obwue 3aKkoHoOMepHOCMU CNEeKAHUL.

4.2

Kuakodaznoe cnekanme
nopomkoB. Cmaouu
JHcuoKoghaznozo cnekanus. Ycaora
npu cnexkanuu. bpaxk npu cnexanuu

15-16

Jlabopamopnoe 3anamue no meme
«Bruanue MexXHOI02UYeCKUX
Gaxmopos Ha npoyecc cnekaHusy

CeMuHapcxoe 3anAamue no meme
«Bnusnue mexHo10cu4ecCKux
d)akmopoe Ha npoyecc CNeKaHus )

Oo0padoTka u3aeui u3
MOPOIIKOBBIX MAaTePHAJIOB.
Tepmuueckas oopabomka. Xumuxo-
mepmuyeckas 0opabomxka.
Hucnepcuonno-ynpounsirowas
mepmuyeckas oopabomxa. 3awuma
om koppo3suu. Mexanuueckas
obpabomka.

17-18

Bcero yacos nmo jucuuniinHe

18

10

36

1
pedepar




[punoxenue 2

®OHJA ONEHOYHBIX CPEACTB IO AMCHUIIJIMHE

«OCHOBBI MATCPHAIOBECACHUA MOPOIIKOBBLIX MAaTEPHUAJIOB»
Hamnpagsiienue moaroToBKu
27.03.05 UnHoBaTHKA
O6pazoBarenpHast mporpamMma (poQ b MOATOTOBKH)
ATUTHBHBbIE TEXHOJIOTHH

Tembl pedepaToB

1. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS TOPOIIKOBOI METaJUTypriu.

2. Xumuueckue, GU3NIecKue U TEXHOJIOTHIECKHE CBOMCTBA TIOPOIIKOB M METO/IBI UX OIPEICIICHUSI.
3. MeTo/1bl U3MENbYEeHHSI TBEPIBIX MAaTEPUAJIOB.

4. lucieprupoBaHUE METAININYECKUX PACILIIaBOB.

5. TexHONOrUs pacHbUICHUS MOPOIIKOB PA3TUYHBIX METAJIOB.

6.BoccTaHoBiieHE XUMUYECKUX COEIMHEHUH.

7. IIpon3BOJCTBO MOPOIIKOB AJIEKTPOIIA30M.

8. IIpon3BOJCTBO MOPOIIKOB TEPMUUYECKON TUCCONMAIMEH XUMUYCCKUX COCAMHCHHA W JIPYTHMH
METOJIaMHU.

9. IloaroroBka NoponkoB K (hopmoBannto. CMEIMMBaHUE MTOPOIITKOB.

10.IIpeccoBanre METAITNYECKUX MOPOIIKOB.

11. U3octatnueckoe popMOBaHHE: CYIIHOCTh, IPEUMYILECTBA U HEJOCTATKH.

12. TexHosorus ruipocTaTH4ecKoro (OpMoOBaHUS: CYITHOCTh, IPEUMYIIECTBA U HEAOCTATKH.
13. I'azocTaTnueckoe GopMOBaHUE: CYIIHOCTh, IPEUMYILECTBA U HETIOCTATKH.

14.Metoza ¢popmMoBaHMsI B TOJICTOCTEHHBIX JIACTUYHBIX 000J0UYKaX.

15. TexHOJIOTMYECKHE MTPOLIECCHl MYHAIUTYYHOTO, INTMKEPHOTO U MHXKEKIIMOHHOTO (POPMOBAHUSL.
16. BuOpamnmonHoe (popmMoBaHue: CYIIIHOCTh METOA U KiIacCUpUKaIUs

17.IIpokaTka METaJUIMYECKUX TTOPOIIKOB.

18. IlnunamMmuyeckue MeTobl (POPMOBAHUS METAITMYECKUX TTOPOLLIKOB.

19.Cniekanne METaININYECKUX MTOPOILKOB.

20. CriekaHne OTHOKOMITOHEHTHBIX cucTeM. CTauu CIIeKaHMsL.

21. JIBrKyIue CUIIbl ClIEKaHHs OJTHOKOMIIOHEHTHBIX cUcTeM. MeXaHH3Mbl MacCoNepeHoca.

22. Pexpucraminzanus npy CreKaHHuH.

23. YIUIOTHEHUE MPH CHIEKaHHH.

24. BrnusiHre TEXHOJIOTHYECKUX (PaKTOPOB Ha MPOIIECC CIIEKaHUsI. AKTHBHPOBAHHOE CTIEKaHUE.
25. CriekaHue CUCTeM C HEOTPAaHUYEHHOM U OTpaHMYEHHOM PacTBOPUMOCTBIO KOMITOHEHTOB.
26. CriekaHue CHCTEM C HeB3aMMOICHCTBYIOIUMH KOMIIOHCHTAMH.

27. 3aKOHOMEpPHOCTH CIEKaHUs MHOTOKOMITOHEHTHBIX CHCTEM C 00pa30BaHUEM >KUIKOU (a3bl
(>kuakodazHoe crieKaHue).

28. Undunbrpanus: GU3NKO-XMUMUUYECKHE OCHOBBI U 3aKOHOMEPHOCTH.

29.At™Mocdepbl CieKaHUs U 3aIIUTHBIC 3aCHITTKH.

30.bpak npu cieKaHUU U MEPBI 10 €r0 MPEAYIPEKIEHUIO.
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Bomnpocs! k 3auery

1. TIoHATHS O «METAIIMYECKOM MOPOLIKE», «IIPECCYEeMOCTH U (OPMYEMOCTH METAININYECKOTO
MIOPOILIKAY.

2. lloHsATHEe O «CNEKAHUU METAJUIMYECKOIO IOPOILIKa», «KOHCTPYKLMOHHOM IOPOIIKOBOM
MaTepuase, «KOMIO3UIIMOHHOM ITOPOIIKOBOM MaTepUae».

3. CBolicTBa NOPOUIKOB U METOJIbI UX ONPEAEICHHUS.

4. Xumuueckue, GU3n4ecKkrue U TEXHOJIOTHYECKUE CBOMCTBA MTOPOIIKOB.

5. ®opma, pazmep 4aCTHIl U METOJIbI UX ONpPEIEICHUS.

6. Merobl aHaM3a AUCIEPCHOCTH MOPOILKA.

7. Y enbHas IOBEPXHOCTh, TUKHOMETPUYECKask INIOTHOCTh U MUKPOTBEPIOCTh YACTHIL.

8. TOCTst u TY Ha MeTaUIMYECKUE TTOPOIITKH.

9. TexHuKa 6€30MACHOCTH MPHU padOTE € MOPOIITKAMHU.

10. MeTtoabl U3MeTbUEHUS TBEPIBIX MATEPUAIOB: 00paOOTKa pe3aHHEM.

11. Metoabl U3MeIbUEHHS TBEPbIX MaTEPUAJIOB: pa3MOJI B IAPOBBIX BPALAOIINXCSI MEIbHUIIAX.
12. MeTtoabl n3MeNbUSHHSI TBEPIBIX MATEPUAIIOB: YIIBTPAa3BYKOBOE IUCIIEPTHPOBAHNE.

13. Metobl n3MenbueHHs TBEPIbIX MAaTEPUAJIOB: Pa3MOJI B BUXPEBBIX U CTPYHHBIX MEIbHUIIAX.
14. Metoapl U3MENbYEHHSI TBEPIIX MAaTEPUAJIOB: Pa3MOJI B MOJIOTKOBBIX MEIbHUIIAX.

15. Metoabl U3MeNbUYEHUS TBEP/AbIX MAaTEpPHAJIOB: U3MEJIbYCHHE B ILIEKOBBIX, BAJIKOBBIX U KOHYCHBIX
TpOOHMIIKaX.

16. Metoabl n3MenbueHHs TBEPbIX MaTEPUAIIOB: U3MEIbUEHHUE YIbTPA3BYKOM.

17. Buabl tucneprupoBaHus paciijiaBoB: LIEHTPOOESKHOE U YIIbTPa3ByKOBOE PaCIbUICHHUE.

18. TexHOOTHsI pacbICHHUS OPOLIKOB PAa3JINYHbIX METAJJIOB.

19. Knaccugukarusi MeTo/10B BOCCTAaHOBJICHHS JKeJle3a: (PU3NKO-XUMHUIECKUE, MEXaHUIECKHUE.
20. TepMoIMHaAMKKa U KUHETUKA ITPOLIECCOB BOCCTAHOBJICHUS.

21. BoccTaHOBHTENH, UX CBOWCTBA U METOJIBI TTOJTyYSHHS.

22. OU3UKO-XMMHUYECKHE OCHOBBI BBIACICHHS TOPOLIKOB METAILIOB.

23. TexHONOTHS TOTYYCHHUS TIOPOIIKOB MEJIH, HUKENS U JPYTUX METAJUIOB JIEKTPOIU30M BOJHBIX
pacTBOpOB.

24. TexHOIOTHUS TIOJYYEHUS TOPOIIKOB TaHTaja, TUTaHA M JPYTUX METAIJIOB AJIEKTPOIH30M
pacIuIaBoB.

25. T[Ipon3BOACTBO MOPOIIKOB TEPMUIECKOH JUCCOIMAIINEH XMMUYIECKUX COSTNHEHHN.

26. OU3NKO-XMMHUYECKHE OCHOBBI KAPOOHMIIBHOTO METO/1A.

27. TexHOMOTHS KApOOHMIBHBIX IMTOPOIIKOB JKEJIe3a U HAKEJIs.

28 . MeXKpHUCTaNINTHAS KOPPO3HSl.

29. Bo3roHka 1 KOH/I€HCalMs Pa3InYHbIX METAJJIOB U CIIJIABOB.

30. Tepmonuddy3rnoHHOE HACHIIICHHE.

31. Metoas! GOpMOBaHUS METALITHYECKUX MTOPOLIKOB.

32. Knaccudukanus MeTo10B pOpMOBAHHSL.

33.IToaroToBUTENBHBIE ONEPALIMY TTOPOIIKOB K (POPMOBAHHIO.

34. CmemmBaHue TTOPOIIKOB.

35. IIpeccoBanne METANTMYECKUX MTOPOILIKOB.

36. TexHOJIOTHS, JOCTOMHCTBA U HEIOCTATKH ITPECCOBAHUS.

37. ®duznyeckre OCHOBHI IPECCOBAHUS METAJNTMYECKUX ITOPOILIKOB.

38. TIpoYHOCTH MTPECCOBOK.

39. Hcnonp3oBaHue cMa3oK MpH NPECCOBAHUN: HHEPTHBIE U aKTUBHBIE.

40. TIpakTHKa mpeccoBaHus U Opak MpH MPECCOBAHUH.

41. Harpyxaromiye ycTpoiicTBa — Mpecchl.

42. Cratudeckre MeTo sl (POPMOBaHUS METALTHYECKUX MOPOIIKOB.

43. N3ocTtatnyeckoe popMoBaHHE: CYITHOCTb, IPEUMYIIECTBA U HEAOCTATKH.

44, TexHOJIOTHSI TUAPOCTATUIECKOTO (hOPMOBAHHUSI.
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45. T'azocTaTnveckoe popMoBaHUE: CYIIHOCTD, TPEUMYIIECTBA U HEJOCTATKH.
46. Meto popMOBaHHS B TOJICTOCTEHHBIX AIACTHYHBIX 000JI0YKAX.

47. TexHOJIIOTUYECKUE TPOIECCH MYHIITYYHOTO (POPMOBAHHUSL.
48.TexHOIOrn4ecKre MpoIecChl HUTUKEPHOTO (pOpMOBaHHUS.
49.TexHONOrn4YeCKHEe NPOLECCHl MHKEKIIMOHHOTO (POPMOBAHMUSL.

50. Bubparnmonnoe popMOBaHHE: CYITHOCTh METO/1a M KJIaCCHU(DUKAIIHS.
51. [IpokaTka METaIIMYECKUX [TOPOILIKOB.

52. 'eomeTpHruecKue ¥ TEXHOJIOTHUECKUE MTapaMETPhl TPOKATKH.

53. Tpu OCHOBHBIX IIEpUOJIa IPOKATKH.

54. CxeMbl IPOKATKU: BEpTUKaIbHAas!, TOPU30HTAJIbHAS U HAKIIOHHAS.
55./lunaMuyeckue MeToibl (POPMOBAHUS METATNIMYECKUX ITOPOLIKOB.
56. TexHOMOTHH B3PBIBHOTO (POPMOBAHHSL.

57.TexHOoI0rus EKTPOruIPABINIECKOro (POpMOBaHUS.

58. TexHOIOTHS AIEKTPOMArHUTHOTO (POPMOBAHHS.

59. TexHoMOTHsI THEBMOMEXaHUYECKOTO (hOPMOBAHHMS.

60. Ouenka pe3yabTaToB JUHAMUYECKOTO (POPMOBaAHMS.

61. CiekaHue METaIJIMYECKUX OPOLIKOB.

62. Knaccudukanus MeTo10B CrieKaHUsI.

63. Teepnodasznoe criekanue.

64. TI'opsduee mpeccoBaHue.

65. XuakodazHoe criekaHHeE.

66.CriekaHre 0JTHOKOMIIOHEHTHBIX CUCTEM.

67. TepMomHaAMUYECKHE PEATNOCHUIKH CIIEKAHHSI OJTHOKOMIIOHEHTHBIX CHCTEM.
68. Craguu ciekaHwus.

67. JIBrKy1ue CUIIbl ClIEKaHHs OJIHOKOMITOHEHTHBIX CHCTEM.

68. MexaHu3MbI MaccomepeHoca Mpy CIIeKaHHH.

69. [Ton3yuecTb KPUCTAIUIMYECKUX TE.

70. Pexpucrammmzaius pu CrieKaHHH.

71. YIuloTHeHUE MpH CHIEKaHHH.

72. AHU30TpOIINS YCA/IKH.

73. 3oHanbHOE 000CcOOIEHME.

74. BnusiHME TEXHOJIOTHYECKUX (PAaKTOPOB HA MPOIIECC CIIEKaHUSI.

75. AKTUBHPOBAaHHOE CIIEKaHHE.

76. CriekaHne MHOTOKOMITOHEHTHBIX CHCTEM.

77. O01e 3aKOHOMEPHOCTH CTICKAHMUS.

78. CriekaHue CUCTEM C HEOTPaHUYEHHOW paCTBOPHUMOCTHIO KOMIIOHEHTOB.
79. CriekaHue CUCTEM C OTPaHMYEHHON PaCTBOPUMOCTHIO KOMITOHEHTOB.
80. CniekaHue cucTeM ¢ HEB3aUMO/ICHCTBYIOIIMMHU KOMITOHEHTaMH.
81.3aKk0OHOMEpPHOCTH CIEKaHWs MHOTOKOMITOHEHTHBIX CHCTEM C 0Opa3oBaHWEM JKUIKOW (ha3b
(kuakodaszHoe crieKaHue).

82. Unpunprpanus: GU3NKO-XMMUIECKHE OCHOBBI H 3aKOHOMEPHOCTH.
83. IIpakTHKa criekaHus.

84. Atmocdepsl CrieKaHUS ¥ 3alIUTHBIC 3aChIITKH.

85. Bpak mpu criekaHuM 1 MEPHI TIO €T0 MPETYPEKICHHUIO.

Bomnpocs! 17151 KOJIJIOKBUYMOB

1. Xumnueckue, pu3ndeckre U TEXHOJIOTHUECKHE CBOMCTBA MTOPOIIKOB M METOIBI X OTPEICIICHHUS.
2. MeTo1pl U3MENTbYEeHUS TBEPIbIX MaTepUasoB.

3. TexHoOJIOTHS pacTBUICHUS TTOPOIIKOB PA3TUYHBIX METAIIIOB.

4.BoccTaHOBIIEHHE XUMHAYECKUX COCTMHEHUH.
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5.IIpokaTka METaUTMYECKUX MOPOIIKOB.

6.CriekaHue MeTaJNINYECKUX MTOPOIIKOB.

7. Cnekanuie OJHOKOMIIOHEHTHBIX cUcTeM. CTauu CIIeKaHuUs.

8. Bnusinue TexHomorndeckux (hakTopoB Ha MPOIIECC CIICKaHUs. AKTHBUPOBAHHOE CIICKaHUE.
9. 3aKOHOMEPHOCTH CTIEKaHHUsI MHOTOKOMIIOHEHTHBIX CUCTEM C 00pa30BaHUEM XKUAKOH (a3bl
(ckuakodaszHoe crieKaHue).

10.bpak npu criekaHUM U MEPBI 1O €r0 MPEAYIPEKICHUIO.



