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1. Henun, 3272491 ¥ NVIAHKMPYeEMBbIe pe3yJabTaThl 00y4eHHUs 10 TUCHUIIIMHE

Lenv oucyunnunvl- U3y4eHUE MPUPOILI U CBOMCTB MaTEPUAIIOB, IPUMEHSIEMBIX B
aJITUTUBHOM IIPOU3BOJICTBE.
3aoauu oucyuniunol:
- U3yYeHHE OCHOBHBIX MMOHATUH, TEPMUHOB U ONPECICHHI B 00JIACTH MaTEPUAIOBEICHUS;

-U3y4EHUE COCTaBa, CTPYKTYpPHI U CBOHCTB COBPEMEHHBIX METAUIMYECKUX U

HEMETAJUIMYECKUX MaTepUAIOB;

- OCBOCHHE OCHOB IIPOM3BOZCTBA TOPOIIKOBBIX MaTEPUAJIOB;

- U3y4eHue PU3NUECKON CYITHOCTH SABJICHHMA, TPOUCXOIAIINX B MaTepHallaX B YCIOBUAX
IIPOU3BOJICTBA U IKCILTyaTalluu;

-U3y4yeHue (pU3NYECKON CYITHOCTH SBJICHUH, IPOMCXOIAIIMX B MOPOLIKOBBIX MaTepHajax B
YCIOBUSX aJIUTUBHOIO IIPOU3BO/ICTBA JI€TAJIEH;

- U3y4eHue TpeOOBaHUH K MOPOIIKOBBIM MaTepHajaM Ui aIJUTHBHOTO ITPOU3BOICTBA

- OCBOCHHE OCHOBHBIX CBSI3€H MEXy CTPOEHUEM MAaTEpUaJIOB U UX CBOMCTBAMH;

- U3y4eHue o0JIacTH MPUMEHEHHs! Pa3JInNYHbIX COBPEMEHHBIX MaTEpUAJIOB

IInanupyemvie pezynomamsl 00yyeHus — TOATOTOBKA CTYIEHTOB K JESTEIBHOCTH B
COOTBETCTBUM € KBAIM(UKALMOHHONW XapaKTEpUCTUKOM OakallaBpa IO HalpaBJIEHUIO, B TOM YHUCIIE
(dbopMHEpOBaHKE YMEHHI 1O CO3AaHUI0, 00paOOTKE M N3YUEHHUIO CBOMCTB U CTPYKTYPHI IOPOIIKOBBIX
MaTepUajIoB, IPUMEHSIEMbIX B aJIUTUBHOM IIPOU3BOJCTBE.

OOyuenne mno  gucuuiuiiHe «OCHOBBI MaTe€pHUAJIOBEACHUS MMOPOIIKOBBIX MaTEpHAIIOB)
HamnpaBlIeHO Ha  (OPMHUPOBAHUE Yy OOYHAIOUIMXCS CIEIYIOIIUX KOMIIETEHIMH B COOTBETCTBUU C

OI'OC 15.03.01 «MammuHOCTpOEHUE», YTBEPKAEHHBIM IpukazoM MuHoOpHayku Poccun ot
03.09.2015 N 957:

Koa n HaumeHOBaHMe KOMIIETEHIIUI NHaukaTopbl 10CTHIKEHU S
KOMIIETEHIIMH

OIIK-1. CriocobeH npuMeHSTh MOIIK-1.1. [IpuMeHseT eCTECTBEHHOHAYYHBIE U

€CTECTBEHHOHAYYHbIE U OOLICHHKXECHEPHBIE 00IIENH)KEHEPHBIE 3HAHUS, METO/IBI

3HaHUS, METO/Ib MAaTEMATHYECKOTO aHaINu3a U MaTeMaTUYeCKOr0 aHAJIM3a U MOJIEIMPOBAHUS TPU

MOJIETUPOBAHNUS B MPOGECCHOHATBHOM pereHnH podeccoHaIbHbIX 3a/1a4

JIeATEIbHOCTH MOIIK-1.2. leMOHCTpUPYET HAaBBIKU
MCITOJIb30BaHUS 3HAHUH (U3UKH U MaTEMATUKH JIS
peleHys 3a7a4d TEOPETUIECKOro Win
PKCIIEpUMEHTAIBLHBIX UCCIIEIOBAHUIH

2. MecTO TUCHUMILUIMHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

JucuumnimHa oTHOCUTCS K 00s13aTenbHoN yacTu 610ka bl «/{uciuminnel (Moxynn)».
JlucuuminHa B3auMOCBSI3aHa JIOTUYECKU U COAEpPKATEIbHO-METOIUYECKU CO CIIEYIOIIMMHU
aucuumimHamMu v npaktukamu OOIT:
B o6s3arenbHoit yactu (b 1.1):
- OCHOBBI MaTepUaIOBEIEHUS METAJIOB, TNIACTMACC U KOMITO3UIIMOHHBIX MaTepUasoB;



- Peonorusa u MexaHuKa METaJJINYECKUX U KOMITIO3UITUOHHBIX 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 TOPOLIKOBBIX MAaTEPUAJIOB.

3. CTpykTypa u coaep:KaHue JUCHUNIHUHBI

OO1mast TPyI0€MKOCTh JUCIUILINHBI COCTaBIsACT 3 3aueTHbIC eauHUIbl (108 yacos).
3.1 Buabl yueOHoIi paGoThl M TPY10E€MKOCTh

Ounast popma oOydeHus

Bux yue6Hoii paGoTi KosmuectBo | CemecTphl
n/n 4acoB 5)
AyAUTOpPHBIE 3aHATHSA 94 94
B Tom uncie:
1. Jlexuym 18 18
2. JlaboparopHble 3aHATHS 18 18
3. CeMuHapCKue 3aHITHS 18 18
CamocrosiTesibHas padoTra 54 54
B ToMm uucie:
1. [ToaroroBka k 1a00paTOPHBIM U 18 18
CEMHUHAPCKHUM 3aHSTHSIM
2. CaMocTosTeIbHOS U3YUCHUE 36 36
IIpomexyTouHas aTTecTALMA
3auet/nud. 3auer/sK3aMeH 3agyer 3ayer
Hroro 108 108

3.2 TemaTnuyeckuii NIaH U3yYeHUS TUCUUILTHHBI
Temaruueckuil MiaH pa3Meni€éH B mpuiaoxkeHuu 1 k paboueit 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 OCHOGbL
gvloeneHUss NOpPowikog memannos. IIpou3eoocmeo nopowKos mepmMuyeckou ouccoyuayuers
XUMUYeCKux coeounenun u opyeumu memooamu. DuauKo-Xumuueckue OCHOBbl KApOOHUNIbHO20
memooda. Medxckpucmanaumnas xopposus. Tepmoouggysuonnoe nacvluyenue.

Tema 2. CBoiicTBa NOPOIIKOB U MeTObI MX ONpeaeTeHHUs].

Xumuueckue, pusuueckue u mexnono2uieckue ceoticmea nopowkos. Popma, pasmep vacmuy
u Memoobl ux onpedenenus. Memoowvl ananuza oucnepcHocmu nOpowKa. Y0envHas nosepxHocmo,
NUKHOMempUYecKkas NI0MHOCMb U MUKPOMBEPOOCHb YACMUY,.



Tema 3. ®opMoBaHNe NOPOLIKOBBIX MATEPHAJIOB.

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

3.2. Cmamuueckue memoovl hopmosanus memaniuyecKux HOpowKos. VMizocmamuueckoe
gopmosanue. Texnonoeus ecuopocmamuyeckozo Gopmosanus. Iazocmamuueckoe Gopmosanue
Memoo ¢opmosanus 6 moarcmocmenHvlx 31acmuyHblx 06on0ukax. Texnonoeuueckue npoyeccol
MYHOWMYYHO20, WIIUKEPHO20 U UHNMCEKYUOHHO20 @opmosanus. Bubpayuonnoe gopmosanue.
IIpoxamxa memaniuyeckux nopouiKos.

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

Tema 4. CiekaHue NOPOIIKOBBIX MATEPHAJIOB.

4.1. Teepoogpaznoe cnexanue nopouwikos. Kiaccuguxayus memoooe cnexauus.
meepoogasnoe, copsuee npeccogamue, xuoxkogaszuoe cnexkauue. Cnexanue 0OHOKOMNOHEHMHbBIX
cucmem. Cmaouu cnekanus. /[gudcyuyue cuivl ChekaHus 0OHOKOMNOHEHMHbIX cucmem. Mexanuzmoi
Mmacconepernoca. Pexpucmaniuzayus npu cnexanuu. Axmusuposannoe cnexanue. Cnekauue
MHO20KOMNOHeHmHubIx cucmem. Qoujue 3aKOHOMEPHOCIU CNEKAHUSL.

4.2. ZKuokogaznoe cnexanue nopouikos. Cmaouu scuoxoghasnoeo cnekanus. Ycaoka npu
cnexkanuu. bpak npu cnexanuu

Tema 5. O0padoTka u3aeuii U3 NOPOIIKOBBIX MATEPHAJIOB.
Tepmuueckass ~ obpabomka.  Xumuko-mepmuveckas  obpabomxa.  Jlucnepcuonno-
VIPOUHAOWAS mepmuyeckas oopabomxa. 3awuma om xopposzuu. Mexanuueckas obpabomxka.

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 «PacdeT TeXHOJIOrM4eCKUX MapaMeTpoB IApOBOM METbHHUIIBI»

JlaGopatopHoe 3anatue Ne3 «Puznyecknue CBOWCTBA MOPOIIKOBY

JlabopaTtopnoe 3anstre Ned «TexHOIOTHUEeCKHE CBOMCTBA MOPOIIIKOBY

JlaGopatopHoe 3ansaTue Ne5 «BnusiHre TeXHOIOTHUECKUX (DaKTOPOB Ha MPOLIECC CHIEKAHM»

3.4.1. CemMuHapckue 3aHATHS

Cemunapckoe 3anartue 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 IOPOLIKOB)»

Cemunapckoe 3ansTre Ned «TexHOI0rnueckre CBOMCTBA MOPOIIKOBY

Cemunapckoe 3anstie Ne5 «BausiHue TeXHOIOrHYecKuX (PaKTOPOB Ha MPOLECC CIIEKAHUS»

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



4, Y4eOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0eclieyeHne
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. TexHom0THs 1 CBOWCTBA MOPOIIKOBBIX MAaTEPHAIIOB U U3JICTUI 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 oOyueHust ynuBepcutera (CIO-LMS) na ocHoBe pa3paboTaHHBIX
kadeapoil aneKTpoHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszzienaM nporpamMmmsl:
Hazanue OOP Ccpuika Ha Kypce

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

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

44  JIuneH3HOHHOE M CBOOOAHO  pacnmpocTpaHsieMoe NPOrpaMMHOe
odecmeyeHmne

Ne HaumenoBanue | Pazpa6oruux I1O | JocTynmHocTh Ccplika Ha Enunbliii peectp
(mpaBoodJiagaren | (IMUEH3NOHHOE, | POCCHHCKHX NMPOrpamMM JUIA
b) ¢B00OTHO I9BM 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(OpPMAaLHMOHHbIE
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, 3xKpaH
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
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro punanax", yTBepkIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHITHH TMPENOAaBaTeNlb TOBOAMUT JI0 CBEIEHHS CTYACHTOB COJCpIKaHUE
paboueii mporpammbl aucuuiuinHbel (PITI) m mpenocraBisieT BO3MOXKHOCTbH 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 TEXHOJIOTUH JMCTAaHIIMOHHOTO OOYYEHHUS M CHCTEMBl JMCTAHIIMOHHOTO
oOyuenust yausepcuteta (CJ1O mocnonurexa);

- BUIBI, COJIEp)KaHHE M TMOPAIOK MPOBEACHUS TEKYIEro KOHTPOJIS YCHEBAaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;

- (hopMy, coziepKaHue U MOPSAIOK IPOBEACHUS POMEKYTOUHOM aTTECTAllUN B COOTBETCTBUU
¢ GOHIOM OIIEHOYHBIX CPEACTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBomuT 10 CBEICHHsS CTYACHTOB TIpaduK BBIIOJHEHHS Yy4yeOHBIX 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 JUISl TMOATOTOBKH K
MIPOMEKYTOYHOM aTTeCTallK (IK3aMEHY WUJIH 3a4ETY).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHus: ctyaeHtoB ¢ PIIJI u rpaduxom paboTb
MUCHbMEHHO 3a(PMKCHPOBATH MOANMUCHIO CTYICHTA B JIUCTE O3HAKOMIIEHHS ¢ copepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyIIMHA JICKIIMOHHBIE M TPAKTUYECCKUE 3aHITHS, JTOJDKHBI
COTJIACOBBIBATh TEMATHYCCKUI TUIAH TPAKTHYECKUX 3aHSATUH, HCIONB30BATh CIUHYIO CHUCTEMY
0003HAaYCHHIA, TEPMHHOB, OCHOBHBIX IMOHSITHN JUCIUTLTAHBI.

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

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

B xozme cemuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBHITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEeMHUHAPCKOTO 3aHSATHSA, ONPEACTUTh MOPSJIO0K €ro MpOBENEHHs, BpeMs Ha OOCYKACHUE KaKIOTro
yaeOHoro Borpoca. [IpumMensis ppoHTATBHBIN OMPOC JaTh BO3MOKHOCTh BEICTYITUTh BCEMCTY/ICHTAM,
MIPUCYTCTBYIOIIMM Ha 3aHATUH.

B 3aKmr04uTensHOM YaCTH CEMUHAPCKOTO 3aHATHS CIIEYET ITIOJBECTU €TI0 UTOTU: 1aTh OLICHKY
BBICTYIIJICHUH KaX10T0 CTYJI€HTa U y4eOHOH rpyMIbl B LIeJIOM. PaCKpbITh MTOJI0KUTENbHbBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOI0 CEMMHAPCKOTo 3aHATHs. OTBETUTh HAa BOIPOCH! CTYAECHTOB. Bbiath
3a7aHus VI CAMOCTOSATENILHOM paboThI 110 MOJTOTOBKE K CIIEAYIOIIEMY 3aHATHIO.

Bo3MokHO TTpoBeieHNE 3aHATHI U aTTECTallMi B IUCTAHIIMOHHOM (popMaTe ¢ MpuMEHEHHEM
CHCTeMBbl JUcTaHIMOHHOro o0ydeHus ynusepcureta (CO-LMS). Ilopsaok npoBeneHust pabot B
JMCTAaHIIMOHHOM (hopMaTe ycTaHABIMBACTCS OTICIBHBIMU PACIOPSHKCHUSAMHU IPOPEKTOpa TI0
y4eOHOI1 paboTe /1IN LIEHTPOM Y4eOHO-METOINYEeCKOi paboThI.

6.2 Meroanueckue yKazaHHs sl 00yYAKOIIUXCS MO0 OCBOEHUIO TN 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,
npenycmorpeHHblx PIIJ ¢ yduérom TpeOGoBaHMI Apyrux AWCHUIUIMH, U3Y4a€MbIX B TEKYILEM
ceMecTpe.

6.2.3. [Ipu npoBeneHNN 3aHATHI W TPOLEAYP TEKYIIeH M MPOMEKYTOYHOH aTTeCTaIllH C
UCIOJIb30BAHUEM MHCTPYMEHTOB MH(OPMAIIMOHHONW 00pa30BaTeNbHONW CpeAbl JUCTAHLIMOHHOTO
obpaszoBanust yHuBepcutera (LMS wmocmonmurexa) kak BO BpeMsl KOHTAKTHOW pabOTBI ¢
IpernojiaBaTesieM, Tak W BO BpeMsl CaMOCTOSATENbHOM pPabOThl CTYIEHT JOJDKEH O00ecreuuTh
TEXHUYECKYI0 BO3MOXXHOCTh JWCTAHIIMOHHOTO TIOAKIIIOYEHHUS K CHCTEMaM JHCTaHI[MOHHOTO
oOyyenus. [Ipu OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHTYallMI0O C TpenojaBaTeieM
JTVCTIATUTAHBL.

6.2.4. CamocrosTenbHast paboTa sBIs€TCSs OJHUM W3 BHJOB YyueOHbIX 3aHsATHH. Llens
CaMOCTOSITENTLHOU pabOThl — MPAKTUIECKOE YCBOCHHE CTYAICHTAaMH BOIIPOCOB, PACCMATPHUBACMBIX 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 CAMOCTOSITEIHHOU PaO0OTHI HEOOXOAMMO TPOUTH CIIEIYIONINE
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;

- INITAHUPOBaHKE PabOTHI (CAMOCTOSITEIIHHON HIIH C TOMOIIIBIO PETIOaBaTels ) HaJl 3a/IaHUEM;

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

- pednekcus;

- IPE3CHTAIHS CAMOCTOATENBHOM padoTHI.

7. DoH/1 OIIEHOYHBIX 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, MNpenycMOTpeHHblE paboueit
nporpaMMoil. CTyA€HT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHH,
HaBBIKOB ~ TPHUBEACHHBIM B  Ta0nWIax  mokasareied,  OmepupyeT
3auTeHo NpUOOPETEeHHBIMU 3HAHUSMM, YMEHHUSIMHM, HaBbIKAMM, HpPUMEHSET HX B

CUTYyalusiIxX MOBBIIIEHHON CIIOKHOCTH. HpI/I 9TOM MOT'YT OBITh AOMMYHICHBI
HC3HAYNUTCIBbHBIC OIJ_II/I6I(I/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpHU aAHAITIUTHUYCCKUX
Oornepanuiax, NePeHOCe 3HaHUI U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

He BbinosniHeH oauH unM Oosee BUAOB yuyeOHOM pabOThl, MPEIyCMOTPEHHBIX
pabGoueil mporpamMmoii. CTyIEHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBHE
3HaHUH, yMEHMH, HaBBHIKOB MPHUBEJCHHbIM B Ta0iuIax IOKa3aTeseH,
He 3auteHo | gomyckaroTcsi 3HAUMTENbHBIE OLIMOKM, TMPOSBISETCS OTCYTCTBHE 3HAHUH,
YMEHH, HaBBIKOB IO Py MOKa3aTeseil, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHbIE
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHHUSMH MPU UX MEpeHOoce Ha
HOBBIE CUTYaIUH.
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7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texymuii KOHTPOJIb

Jlo naTel NpoBeACHUS IPOMEKYTOUHOMN aTTECTAllMU CTYACHT JOJHKEH BBIIIOJHUTH BCE PabOTHI,
MPelyCMOTPEHHBIE HACTOSIIEeH pabodell mporpaMMoil TucHUIUTHHEL [lepedennb 00s3aTenbHBIX
paboT 1 (hopmMa OTYETHOCTH MPEICTABICHBI B TAOIHUIIE.

@opMa OTYETHOCTH U TEKYILETO
KOHTPOJIS
JlaGopaTtopHbie paboTsl (riepeueHs | OdopmieHHBIE OTYETH (KYypHAT) JJaOOPATOPHBIX

71a00paTOpHBIX pabOT MPEACTABIEH B II. paboT, mpeayCMOTPEHHBIX paboyel mporpaMmoit
3.4.1) JTUCITUTIIMHBI ¢ OTMETKOM TIPETo/1aBaTes
«3aYTEHOY», €CITU BBIIIOJIHEHBI U 0(OPMIICHBI BCE
paboTHI.
KomnokBuym OTMeTka B OKypHalle MPEroAaBaTelieM O
HPUCYTCTBUH u AKTHBHOM y4aCTHH
oOyuaromierocss  Ha  OOCYXJEHHH  TEMBbI
KOJUIOKBHYMa. BOTpOCHI /i1l KOJUIOKBUYMOB
NpPEACTaBICHbl B TPWIOKEHUH 2 K padoueii
porpaMme
Pedepar OdopmneHHbIH pedepar c OTMETKOM
NpenojaBaTesl «3a4Te€HO», MOATOTOBJICHHAS
npe3eHTalms 1o Teme pedepara, oTMeTKa
npenojaBareieM B JKypHAJIE O BBICTYIUICHUH
oOyuyaromierocsi Ha 3aHsATHH. Tembl pedeparoB
MPEJCTABIICHBl B TMPHIOXKEHUH 2 K paboueit
nporpaMme

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

Bua pabotbl

7.3.2. TIpomMexxyTOUHAS aTTECTAIHS

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

- BpeMmsl JUIs IOJArOTOBKM OTBETa Ha BOIpock! He 6osee 40 MuH.;

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

buner cocTouT U3 Tpex TEOPETUYECKUX BOIPOCOB.

[lepedeHpb BOMPOCOB K 3a4eTy MPHUBE/ICH B MPHIIOKEHUH 2 K pabodei mporpaMme.



[Ipunoxenune 1
TemaTuyeckuii nJjiaH TUCHUNINHBI «OCHOBBI MAaTEepPHATOBEIEeHUSI MOPOIIKOBBLIX MATEPUAJIOB 10 HANIPABJIEHUIO
MOATOTOBKH
15.03.01«MammunocTpoeHue»(6akaaaBp)

Buabl yueOHoi padoThl, Dopm
= = g BKJIIOYas CAMOCTOSATEbHYIO Buabl camocTosiTe/IbHOI padoThI bl
Pasien § 3 3 padoTy CTYIEeHTOB, CTY/IEeHTOB arrect
= o = U TPYAOEMKOCTh B 4Yacax anuu
n/n o | =3
JI 1(1:/ Jlab | CPC | KCP | K.P. | K.IIL. | PT'P | Pepepar | K/p | D | 3
MexaHu4eckue MeToAbl MOJTy4YeHUs!
MOPOLIKOBBIX MATEPUAJIOB.
11 3MenpYeHUeTBEPABIX MAaTEPHAIIOB. 5 1-5 2
JlucieprupoBaHue METAITUIECKIX 4
pacIIaBoB.
VlabopamopHoe 3anamue no meme
«Mapxupoexa nopowkose no I'OCT.
Knaccughuxayus u mapxuposka, 5 2 2 +
NOpOWKOBLIX cmanell U  mMEepoblX|
CN1a808»
Cemunapckoe 3auamue no meme
«Mapxupoexa nopowkos no I'OCT.
Knaccugurayus u Mapxuposka, 5 2 2
NOpOWKOBLIX  cmanel U  mMeepobly|
Cn1a6o6y
VlabopamopHoe 3anamue no meme
«Pacuem mexnonocuueckux 5 4 2
napamempos wapoeotl MeabHUYbl»
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CeMuHClpCKDe 3anamue no meme
«Pacuem MEXHONI02UYECKUX
napamvempoes WCZPOGOIZ MENbHUYbLY

CBoiicTBa MOPOIIKOB U METO/IBI HX
onpeeeHusl.

Xumuueckue, usuueckue u
mexHoI02UecKUe C80IUCmEd
nopouwikos. @opma, pazmep yacmuy u
Memoobl UX onpeoeieHusl.

Memoovl ananuza oucnepcrocmu
nopowxa. YoenvHas nosepxHocms,
NUKHOMempuyeckas niomHoCms U
MUKDOMBEPAOCHb Yacmul.

6-7

VlabopamopHoe 3auamue no
meme « Dusuyeckue ceolcmea
NOPOUIKOB )

Cemunapckoe 3ansmue no
Teme « Duzuueckue ceoucmea
NOpPOULIKOB»

VlabopamopHoe 3auamue no meme
«Texnonocuueckue ceolicmea
nOpOUKO8»

Cemunapcxoe 3aHAamue no meme
« Texnonocuueckue ceolcmea
1noOpOUKO8B)»

3.1

IloaroroBka NOpPoOIIKOB K
(opmoBanuto Cuewueanue
NOPOUKOS.

Knaccugurxayus (pacces). Omoicue
NOPOUIKOS.

3.2

Crarnueckue METO/bI

(opmoBaHus MeTALTHYeCKHUX

MOPOUIKOB.

9-10
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H3z0cmamuueckoe ¢hopmosatue.
Texnonoeus euopocmamuieckozo
popmosanus. I azocmamuueckoe
hopmosarue Memoo gpopmosarus 6
MOICMOCMEHHBIX 2NACTUYHBIX
o6on0ukax. Texnonocuueckue
npoyeccol MyHOWMY4YHO2O,
UWTUKEPHO20 U UHHCEKYUOHHO2O
dopmosanus. Bubpayuonuoe
popmosanue. Ilpokamxa
MeManIuyeckux nopouKos.

3.

w

JluHamMu4yeckue MeTOo/bI
(hopMoBaHuUs MeTALTHYeCKHUX
MOPOLIKOB.

[Ipeumywecmsa u HeOoCmamxu.
Texnonozuu 63puleHo20,
D1IEeKMPOo2UOPABIULECKO2O,
D1eKMPOMACHUMHO20 U
NHEBMOMEXAHUYECKO20 POPMOBAHUS.
Oyenxa pe3y1bmamos OUHAMUYECKO20
popmosanua.Coaua peghepamos

11-12

4.1

TeepaogasHoe cnekanue
MOPOIIKOB

Knaccugpurayus memooos
cnekauus: meepoogasHoe, copsiuee
npeccoeanue, Hcuokopazmoe
cnekatue.

Cnekanue 00HOKOMNOHEHMHbBIX
cucmem. Cmaouu cnexauusl.
J{susicyuue cunvl cnekanus
0OHOKOMNOHEHMHBIX CUCTEM.

Mexanuzmul macconeperoca.

13-14
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Pexpucmazmumuuﬂ npu cnekaHuu.
AKmueupoeaHﬂoe Cnekawnue.

Cnexanue MHOCOKOMNOHEHMHbBIX
cucmem. 06%;1/{6 3AKOHOMeEpHOCmU
CNEeKAaHUA.

4.2

Kunkodasnoe cnexkanue
nopomkoB. Cmaouu
brcuokogasnozo cnekanus. Ycaoxkanpu
cnexanuu. bpak npu cnexanuu

15-16

Jlabopamopnoe 3anamue no meme
«Brusanue MexXHON02UYeCKUX
(hakxmopos na npoyecc cnekanusy

CemuHapCKoe 3anAamue no meme
«Brusnue mexHo10cu4ecCKux
QbCZKmOPOG HA npoyecc CneKanus

Oo0padoTka u3aeauit u3
MOPOIIKOBBIX MAaTEPHAJIOB.
Tepmuueckas oopabomka. Xumuxo-
mepmuieckas oopabomxka.
/{ucnepcuonno-ynpounsaowas
mepmuueckas obpabomka. 3awumaom
Kopposuu. Mexanuueckasn obpabomxa.

17-18

Bcero 4yacoB no JucuumnJInHe

18

18

18

54

1
pedepar




[punoxenue 2

®OHJA ONEHOYHBIX CPEACTB IO AIMCHUIIJIMHE

«OCHOBBI MATCPHAIOBECACHUA MOPOIIKOBLIX MAaTEPUAJIOB»
Hamnpagsiienue moaroToBKu
15.03.01 MammuHocTpOeHue
O6pazoBarenpHast mporpamMma (poQuIIb MOATOTOBKH)
O0opynoBanue H TEXHOJIOTHH ATTATHBHOTO TPOU3BO/ICTBA

Tembl pedepaToB

1. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS TOPOIIKOBOI METaJTypru.

2. Xumuueckue, GU3NIecKre U TEXHOJIOTHIECKHE CBOMCTBA TIOPOIIKOB U METOJIBI UX OIPEICIICHUSI.
3. MeTo/1bl U3MENbYEeHHSI TBEPIBIX MAaTEPUAJIOB.

4. lucieprupoBaHUE METAININYECKUX PACILIIaBOB.

5. TexHONOTHs paclbUICHHS MOPOIIKOB PA3TUYHBIX METAIIJIOB.

6.BoccTaHoBiieHME XUMUYECKUX COEITMHEHUH.

7. IIpon3BOJCTBO MOPOIIKOB AJIEKTPOIIA30M.

8. IIpon3BOJCTBO MOPOIIKOB TEPMUUYECKON TUCCONMAIMEH XUMUYECCKUX COCAMHCHHA W JPYTHMH
METOJIaMHU.

9. IloaroroBka NoponkoB K (hopmoBannto. CMEIMMBaHUE MTOPOIITKOB.

10.IIpeccoBanre METAITNYECKUX MOPOIIKOB.

11. U3octatnueckoe popMOBaHHE: CYIIHOCTh, IPEUMYILECTBA U HEOCTATKH.

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

14.Metoza ¢popmMoBaHMsI B TOJICTOCTEHHBIX AJIACTUYHBIX 000JI0UKaAX.

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

17.IIpokaTka METaJUIMYECKUX TTOPOIIKOB.

18. lunamMuyeckue MeTosl (POPMOBAHUS METAJUIMUECKUX MTOPOLIKOB.

19.Cniekanne METaININYECKUX MTOPOILKOB.

20. CriekaHne OTHOKOMITOHEHTHBIX cucTeM. CTaiu CrIeKaHHs.

21. JIBrKyIue CUIIbl ClIEKaHHs OJTHOKOMIIOHEHTHBIX cUcTeM. MeXaHH3Mbl MacCoNepeHoca.

22. Pexpucraminzanus npy CreKaHHuH.

23. YIUIOTHEHUE MPH CHIEKaHHH.

24. BrnusiHre TEXHOJIOTHYECKUX (PaKTOPOB Ha MPOIIECC CIIeKaHUsA. AKTHBHPOBAHHOE CIIEKaHUE.
25. CriekaHue CUCTeM C HEOTPAaHUYEHHOM U OTpaHMYEHHOM PacTBOPUMOCTBHIO KOMITOHEHTOB.
26. CriekaHue CHCTEM C HeB3aMMOICHCTBYIOIUMH KOMIIOHCHTAMH.

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

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

29.At™Mocdepbl CieKaHUsI U 3aIUTHBIC 3aCHITIKH.

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 «CNEKAaHUU METAJUIMYECKOIO IOPOILIKa», «KOHCTPYKLMOHHOM IIOPOILIKOBOM
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 U3MeabUEHUS TBEPbIX MaTEPUAJIOB: pa3MOJI B IAPOBBIX BPALAOIINUXCSI MEIbHUIIAX.
12. MeTtoabl n3MeNbUSHHSI TBEPBIX MATEPUAIIOB: YIIBTPAa3BYKOBOE IUCIIEPIHPOBAHNE.

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. TexHOOTHS pacblICHHUS HOPOLIKOB PA3JINYHbIX METAIJIOB.

19. Knaccugukamusi MeTo/10B BOCCTAaHOBJICHHS JKeJle3a: (PU3MKO-XUMUYECKUE, MEXaHUIECKHUE.
20. TepMoIMHaAMKKa U KUHETUKA ITPOLIECCOB BOCCTAHOBJICHUS.

21. BoccTaHOBHTENH, UX CBOWCTBA U METOJIBI TTOJTyYSHHS.

22. OU3UKO-XMMHUYECKHE OCHOBBI BBIACICHHS TOPOLIKOB METAILIOB.

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

24. TexHOIOTHUS TIONYYEHHS TOPOIIKOB TaHTaja, TUTaHA M JIPYTUX METAIJIOB AJIEKTPOIH30M
pacIuIaBoB.

25. T[Ipon3BOACTBO MOPOIIKOB TEPMUIECKOM 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 METAITMYECKUX MOPOIIKOB.

32. Knaccudukanus MeTo10B pOpMOBAHHSL.

33.IToaroToBUTENBHBIE ONEPALIMY TTOPOIIKOB K (POPMOBAHHIO.

34. CmemmBaH#e TIOPOIIKOB.

35. IIpeccoBanne METANTMYECKUX TTOPOILIKOB.

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 6l (POPMOBaHUS METALTHYECKUX MTOPOIITKOB.

43. N3ocTtatuyeckoe popMoBaHHE: CYITHOCTb, IPEUMYIIECTBA U HEAOCTATKH.

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

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

50. Bubparmonnoe popMOBaHHE: CYIIHOCTh METO/Ia M KJIaCCHU(DUKAIIHS.
51. [IpokaTka METaIIMYECKUX [TOPOILIKOB.

52. 'eomeTpHruecKue ¥ TEXHOJIOTHUECKUE TapaMETPhI TPOKATKH.

53. Tpu OCHOBHBIX IIEpUOJIa IPOKATKH.

54. CxeMbl IPOKATKU: BEpTUKaIbHAas!, TOPU30HTAJIbHAS U HAKIIOHHAS.
55./lunaMuyeckue MeTo bl (POPMOBAHUS METANINYECKUX ITOPOLLIKOB.
56. TexHOMOTHH B3PBIBHOTO (POPMOBAHHSL.

57.TexHOoJI0rus EKTPOrHIPABINIECKOr0 (POPMOBAHUS.

58. TexHOIOTHS AIEKTPOMArHUTHOTO (POPMOBAHHS.

59. TexHoMOTHsI THEBMOMEXaHUYECKOTO (hOPMOBAHHMS.

60. Ouenka pe3yabTaToB JUHAMUYECKOTO (POPMOBaHMS.

61. CiekaHue METaIJIMYECKUX OPOLIKOB.

62. Knaccudukanus MeTo10B CrieKaHUsI.

63. Teepnodasznoe criekanue.

64. TI'opsduee mpeccoBaHue.

65. XuakodazHoe criekaHue.

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. AHM30TPOIIHS YCATKH.

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 paCTBOPHMOCTHIO KOMIIOHEHTOB.
79. CriekaHue CUCTEM C OTPaHMYEHHON PaCTBOPUMOCTHIO KOMITOHEHTOB.
80. CniekaHue cucTeM ¢ HEB3aUMO/ICHCTBYIOIIMMHU KOMITOHEHTaMH.
81.3aKk0OHOMEpHOCTH CIEKaHWs MHOTOKOMITOHEHTHBIX CHCTEM C 0Opa30oBaHUEM KUIKOW (ha3b
(kuakodaszHoe crieKaHue).

82. Undpunprpanus: GU3NKO-XUMUYIECKHE OCHOBHI 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. TexHOJIOTHS paCTIBUICHUS TTOPOIIKOB PA3TMYHBIX METAIIJIOB.

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

6.CriekaHue MeTaJNINYECKUX MTOPOIIKOB.

7. Cnekanuie OJHOKOMIIOHEHTHBIX cUCTeM. CTaJlu CIIeKaHUS.

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

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



