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1. e, 3a1a4M U IVIAHKMPYEMbIe Pe3yJbTAThl 00y4eHHUs 10 IUCIUTIIHHE
Lenv Oucyunnunoer — (HOPMUPOBAHME 3HAHMH O COBPEMEHHBIX METOAaX IOJyUYCHUS
HOPOUIKOBBIX METAJUIOB U CIUIABOB, a TAKXKE U3EIUI U3 HUX.
3a0auu OucyuniuHbl — OCBOEHHE CIIOCOOOB TMONYYCHHS IOPOIIKOBBIX MAaTEpUaIOB,

TEXHOJOTHYECKHX MPUEMOB (OPMOOOPA30BaHMS W3IEIMA W3 TMOPONIKOBBIX MAaTEPHANIOB U
MEXaHU3MOB, IPOTEKAOIIUX MIPU CIICKAHUU TTOPOIIKOBBIX TEJI.

IInanupyemvle pesynbmamvl 00yueHus— TOATOTOBKA CTYACHTOB K JICATEIILHOCTH B
COOTBETCTBUU C KBATU(UKAIMOHHOW XapaKTEPUCTUKON OakaliaBpa M0 HAIMPaBJICHUIO, B TOM YHCIIE
dbopMUpPOBaHHE YMEHHUU TIO BBHISBICHHIO HEOOXOIMMBIX YCOBEPIICHCTBOBAHWUN U pa3paboTke
HOBBIX, OoJiee 3()(HEKTUBHBIX METOJIOB ITOJYYEHUS MOPOIIKOBBIX MaTEPUAIIOB.

OOyuenune mo aucnuiuiHe «IlOpOIIKOBBIE TEXHOJIOTUM» HANpPAaBICHO Ha (OPMHPOBAHUE
y o0yyarommxcss ~ CICAYIONIMX  KOMIIETEHIM B cooTBerctBUM ¢ @I'OC  22.03.01

«MatepuasioBeieHE€ ¥ TEXHOJIOTUM MAaTepUANIOB», YTBEPXKAEHHBIM INpUKa3oM MHUHOOpHAYKH
Poccuu ot 02.06.2020 N 701:

Koa n HauMeHOBaHHe KOMIIeTeH Mt NuaukaTopsl 10CTHKEHUS
KOMIIETeHIUH
VYK-1 CriocobeH ocymecTBIsTh MOKCK, NVYK-1.1. Ananusupyer 3aaady, BbLIEISAS €€

KPUTUYECKUH aHAU3 U cuHTe3 UHpopMaliy, | 6a30BbIE COCTABIISIONINE

OPUMEHSTHh CUCTeMHBIN Toaxon aist pemenust | MYK-1.2. OcymecTisier moucK, KpUTUIECKH
IIOCTaBJICHHBIX 3a7a4 OLIEHUBAET, 000011aeT, CUCTEMATU3UPYET U
pamxupyeTt uHpopmalunio, Tpedyemyro 1is
pelLlIeHus IOCTAaBICHHON 3aaun

NYK-1.3. PaccMaTpuBaeT 1 npeziaraet
palyoHaIbHbIE BAPUAHTHI PEILICHUS
IIOCTABJICHHOW 3aJa4y, UCIIONIb3Ys
CUCTEMHBIN MOJXO0J, KPUTUYECKH OLIEHUBAET
UX JIOCTOMHCTBA ¥ HEJOCTATKU

VYK-6 CriocobeH yrpaBisiTh CBOUM NYK-6.1. Ucnionb3yeT HHCTPYMEHTHI U
BPEMEHEM, BBICTPAaUBaTh U pPEaIN30BbIBAThH METO/Ibl YIIPABIIEHUSI BpEMEHEM NIPU
TPACKTOPHUIO CAMOPa3BUTHUSI HA OCHOBE BBITNIOJTHEHUH KOHKPETHBIX 3a7a4, IPOEKTOB,
MPUHILIUIIOB 00pa30BaHMsI B TEUEHHUE BCel P IOCTUKEHUU MOCTaBJICHHBIX LieeH
KU3HU NYK-6.2. Onpenenser NpUOPUTETHI

COOCTBEHHOH JEeITECILHOCTH, TUYHOCTHOTO
pa3BUTHUS U MPOPECCHOHATHHOTO POCTa
NYK-6.3. JleMoHCTpUpPYET TOTOBHOCTH K
MOCTPOCHUIO MPO(ecCHOHANBHON Kapbepsl U
ONPEACIICHUIO CTPATETHH
po(hecCHOHATFHOTO PAa3BUTHS Ha OCHOBE
OIICHKU TPeOOBaHUI pPBIHKA TPY/Ia,
PeJIOKEHUI phIHKA 00pa30BaTEIbHBIX
YCIYT U C YYETOM JTUYHOCTHBIX
BO3MOKHOCTEHN U IIPEANOYTECHUI

I1K-1 CiocoOeH BBIIOIHATh KOMIUIEKCHBIE HIIK-1.1 3naet: uenu v 3aaa4i IPOBOIUMBIX

WCCJICIOBAHMSI M UCITBITAHUS MAaTEPHUAJIOB WCCIIeTOBAaHM, METOJIBI IIPOBEICHHUS
(u3menuit), 00pabaThIBaTh, AaHATM3UPOBATH U | SKCIIEPUMEHTOB U HAOIIOACHUIA, 00001IIeHIS
MPEJICTABIISITh PE3YJIbTATHI 1 00paboTKu MHPOpPMAIUH;

NIIK-1.2 YMmeer: npoBOIUTh HAOMIOACHUS U
M3MEpEHUs], COCTABIATH OTUETHI 1O
pe3ysibTaTaM MPOBEACHHBIX IKCIIEPUMEHTOB,

00pabaThIBaTh M MPEICTABIISATD MMOTYyYEHHBIE




pE3yNbTaTHI,
NIIK-1.3 imeeT HaBBIKK MPOBEIACHUS
W3MEPECHHUI U HaOI0IeHUH, 00paObOTKH
PE3yNbTaTOB, COCTABJICHUS OTUYETOB U
IPECTaBICHUS MTOJYYCHHBIX JaHHBIX

ITK-2 Crioco6eH ocymiecTBIsATh BEIOOP HIIK-2.1 3HaeT: MeTaIIMYeCKue 1
MaTepUajoB U TEXHOJIOIMUECKUX MPOLECCOB | HEMETAINIMYECKUE KOHCTPYKIIMOHHBIE U

JUISL TIOJTYYEHMSI 3alaHHOT0 KOMILIEKCa WHCTPYMEHTAJIbHbIC MAaTEPHAIIbI, UX
CBOICTB CBOWCTBA, CIOCOOBI yIIPOYHEHHUS,
TEXHOJIOIMYECKHE BOZMOXKHOCTU
TEPMUYECKON 00pabOTKH, METOIbI
IPOBEJCHUS CTPYKTYPHOTO aHAIN3a U
oTpeieNICHUs IKCILUTyaTallHOHHBIX CBOWCTB
neTaneil 1 MHCTPYMEHTOB

NIIK-2.2 YMmeer: BbIOMpaTh MaTepUaibl s
JieTajei MaluH, MprOOpOB U HHCTPYMEHTOB,
BUJI TEPMUYECKOI 00pabOTKH, TPOBOIUTH
CTPYKTYPHBIN aHaJIU3 ¥ U3MEPEHUS
MoKa3aTeseil, XapaKTepu3yoIInX
JKCILTyaTallMOHHBIE CBOMCTBA JIeTajel u
UHCTPYMEHTOB, YCTaHABINBATh MPUYHHBI UX
OTKJIOHEHHS OT 33J]aHHBIX [TaPaMEeTPOB;
HIIK-2.3 NmeeT HaBBIKK: BBIOOPA
MaTEepUaJIOB JUIsl PA3IUYHbIX U3/1ETHH, BU]T
TEPMUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYpPHOTO aHaJIu3a, U3MEPEHUS
IIOKa3aTeNel, XapakTepU3yOINX
JKCILTyaTallMOHHbIE CBOWMCTBA JIeTajlel U
MHCTPYMEHTOB, YCTaHABIUBATh MPUYUHBI UX
OTKJIOHEHHMSI OT 3a/IaHHbIX TAPaMETPOB

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlMcuuIUIMHA OTHOCUTCSA K 3JIEKTUBHON yacTH O10ka b1 «/luctumiauasl (MOLy N )».
JlucummimHa B3aMMOCBSI3aHA JIOTHYECKH U COAEPIKATEIbHO-METOUYECKU CO CIEAYIOUIMMH
qucuumimHaMu U npaktukamu OOIT:
B uactu, popmupyemoit yuactTHukamu o0pas3oBarenbHbIX oTHowmeHu (b1.2):
— Mertamuuecknue MaTepuasl;
— Hemeramummueckue maTepuasl;
— Bp16op MaTepuasnoB Jij1sl U3TOTOBJICHUS U3IEIHIA;
— TexHonornvyeckue Nporeccsl NoayYeHUuss U 00paboTKH MaTepuaoB.

3. CTpyKTypa U cofep:KaHue IUCHUNINHBI



OO011ast TPy A0EMKOCTh AUCIUILIHHBI COCTaBIsCT 4 3aueTHbIe equHuIb (144 yaca).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

Ounas popma oOydeHHS

Bi yue6Hoii paGoTsI KoianuecrBo | CemecTpbl
n/n 4acoB 4
AYJAUTOPHBIE 3aHATHS 72 72
B ToMm umncine:
1. Jlexkmun 18 18
2. CemuHapcKue/mpakTHIeCKue 18 18
3aHSATHS
3. JlaGopaTopHbie pabOThI 36 36
CamocTosiTe/ibHasi padoTa 72 72
B ToMm unce:
1. [ToaroroBka kK 36 36
CEMHUHAPCKUM/TIPAKTHYECKUM 3aHATUSIM/
71a00pPaTOPHBIM paboTaM
2. CaMOCTOSATEIIbHOC N3YICHHE 36 36
IIpomMexkyTouHasi aTTecTAUAS
3auet/aud.3a4er/IK3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTnuyeckuii MJIaH M3yYeHHs TUCHUTIHMHBI

Tematuueckuii TIaH pa3MeniéH B mpuiiokeHuu 1 k pabodeii mporpamme.

3.3 CoaepxaHue THCHUNIHHBI

Tema 1. TexHo10ruu NoJIy4eHusi NOPOMIKOBBLIX MATEPHAJIOB.

1.1.Texnonocuu nonyuenusa nopowikoe mexanuueckumu memooamu. H3zmenvuenue
meepobix Mamepuanos. Jucnepeuposanie Memaiiuieckux pacnideos.

1.2.Texnonozuu nonyuenus NOPOWIKOE  (PU3UKO-XUMUYECKUMU  MEMOOaMmu.
Boccmanoenenue.  Ilpouzeoocmeo  nopowkog  onekmponuzom. Dusuxko-xumuyeckue OCHOBbL
gvlOeIeHUA NOPOUIKOB Memdalloe. Hpous@odcmso NnOpPpoOUKO6 mepMuquKod duccouuauueﬁ
XUMU4eckux coeouneHuti u opyeumu memooamu. DusuUKO-XUMUYECKUE OCHOBbL KAPOOHUNLHOSO
memooa. Medxckpucmannumnas kopposus. Tepmoouggysuonnoe nacviuyenue.

Tema 2. CBolicTBa NOPOLIKOB M METOAbI HX ONpPeeICHHS.

Xumuueckue, Qusuueckue u mexHoLO2UYECKUE CEOUCMBA Nopowkos. Popma, pazmep
yacmuy u Mmemoovl ux omnpeoenenus. Memoosl ananuza OucnepcHocmu nopouwika. YoenvHas
NOBEPXHOCHIb, NUKHOMEMPUUECKasi NIOMHOCHb U MUKPOMBEPOOCTb YaACMUY.

Tema 3. Texnosornu ()OpMOBaHUSA MOPOLIKOBBIX MATEPHAJIOB.

3.1. Texnonozuueckue npoyeccol n0020MOEKU NOPOWIKOE K popmosanuto. Cmewusanue
nopowxkos. Knaccugpuxayus (pacces). Omoicue nopowkos.

3.2. Cmamuueckue memoowvl hopmMosanus MemaniuyecKux nopouiKos. Hzocmamuuecxkoe
dopmosanue. Texnonoeus eudpocmamuueckozo Gopmosanus. I azocmamuueckoe @opmosarnue



Memoo ¢hopmosanus 6 MoOACMOCMEHHBIX dNACMUYHbIX 0bonoukax. TexHonoeuuecKue npoyeccol
MYHOWMYYHO20, WIIUKEPHO20 U UHNHCEKYUOHHO20 (opmosaHus. Bubpayuonnoe ¢hopmosanue.
IIpoxamka memaniuueckux nopouiKos.

3.3. /lunamuueckue memoowvl popmosanun memaniudeckux nopouikos. llpeumywecmsa
u nedocmamxu. Texwonrocuu 63pbl6HO20, INEKMPOSUOPABIUYECKO20, INEKMPOMASHUMHO20 U
nHesMoMexaHuiecko2o gopmosanus. Oyenka pe3yibmamos OUHAMUYECKO20 POPMOBAHU.

Tema 4. TexH0JI0TMH ClIEKAHUS TOPOIIKOBBIX MAaTEPHAJIOB.

4.1. Texunonozun meepooghasnozo cnexkanusa. Kunaccugurayus memooos Ccnekamus.
meepoogasnoe, copsiuee npeccosanue, dcuokopasroe cnexauue. Cnexanue 0OHOKOMNOHEHMHbIX
cucmem. Cmaouu cnexkanus. Jleusxcywue cuibl CHeKAHUs OOHOKOMNOHEHMHBIX —CUCHIEM.
Mexanusmol macconepernoca. Pexpucmaniuzayus npu cnexaumuu. AKmueuposanmoe CneKanue.
Cnekanue mHo2okomnonenmuuix cucmem. Obuue 3aKOHOMEPHOCMU CHEKAHUSL.

4.2. Texnonozusa sxscuoxogaznozo cnexkanus. Cmaouu dcuokopasnoeo cnexkauus. Ycaoxa
npu cnexkanuu. bpax npu cnexanuu

Tema 5. TexnoJsioruu 06padoTKM M3Ae Ui U3 OPOLIKOBBIX MAaTEPHAJIOB.
Tepmuyeckas obpabomka. Xumuxo-mepmuueckas oopabomka.  J{ucnepcuonwo-
YRpouHAIOWas mepmudeckas obpabomxa. 3awuma om koppo3uu. Mexanuueckas obpabomxa.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHIA

3.4.1. CemuHapckue 3aHATHS

Cemunapckoe 3anarue Nel «MapkupoBka mnopomkoB mo ['OCT. Krnaccudukauus u
MapKHUpOBKa MMOPOILIKOBBIX CTaJIeH U TBEP/BIX CILIIABOBY

Cemunapckoe 3anstue Ne2 «TexHonorust u3MenbueHus MOPOIIKOB B HIAPOBBIX MEJIbHULIAX»

CemuHnapckoe 3aHsTHEe Ne3 «TexHOJIOruss XMMHUYECKOTO BOCCTAHOBJICHMS ISl MOJyYEHUs
MOPOILKOB»

CemuHapckoe 3ansatue Ned «Dusndeckre cBONCTBA OPOLIKOBY

Cemunapckoe 3anstue Ne5 «TexHomornueckre cBONCTBA MOPOILIKOBY

Cemunapckoe 3anstie Ne6 «Pacder mapameTpoB MyHIIITYYHOT'O ()OPMOBAHUS MTOPOIIKOB

Cemunapckoe 3anstie Ne7 «BiusiHue TEXHOIOTHYECKUX (PaKTOPOB Ha MPOIIECC CIIEKAHUSD)

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)
KypcoBbie paboThl 10 1aHHOW AUCLUIUIMHE HE IPETyCMOTPEHBI.

4, YueOHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue
4.1  OcHoBHasi quTEpaTypa

1. Bonkoron I'.M., Epemeeesa XK.B., Jlenosckoii I.A. CoBpeMeHHbIE POIIECCHI
NOpOIIKOBOM MeTtaiutypruu. — M.: Undpa-Umxenepus, 2020 — 208 c.

4.2  JlonmoJaHMTeJbLHAs JUTEpPaTypa

2. Hapsa B.K. TexHosorus u cBoiicTBa MOPOIIKOBBIX MaTEPUAIIOB U U3/IE€TUI U3 HUX:
Koncrpykunonnsie marepuansl: Kypce nexmuit. — M.: MUCHUC, 2010. — 124 c.



4.3

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCypChl
[IpoBenenue 3aHATUN U aTTECTAUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBI JUCTAaHIMOHHOTO oOyueHus yuuBepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX

kadepoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM paszzienaM mporpaMMel:

Hazsanue D0OP

Ccblika Ha Kypce

[TopomKoBbI€ TEXHOJIOTHHI

https://online.mospolytech.ru/course/view.php?id=7728

4.4

Jlnnensuonnoe ) CBO0OIHO pacnpocTpansiemoe NnmporpaMmmMHoe
odecrneueHue
Ne HanmenoBanue | Pazpadorunk I1O | JoctynmHocTh Ccblika Ha Enunblii peectp
(mpaBooOJagares | (IMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm JJisi
b) cB00OHO 9BM u B/l (npu Haanyun)
pacnpocTpanseM
oe)
1. MoitOduc 00O "HOBBIE Jlunen3snonnoe https://reestr.digital.gov.ru/ree
OBJIAYHLIE str/301558/?sphrase id=9433
TEXHOJIOT'MI" 75
4.5 CoBpemMenHble npodeccuoHATIbHBIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE

ClIpaBOYHLIC CUCTEMBI

CcbliIKka Ha

Ne HaunmeHoBanue JocTtynmHocTh
pecypc
NudopManMOHHO-CIIPABOYHbIE CHCTEMBI
1. | Mndopmannonnbie pecypeht CeTH | pyn.// www.consultant.ru JlocTyImHO
Koncynprantlmtoc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

JlaHb https://e.lanbook.c JlocTymHa B ceTn

1. om/ Hutepuer 6e3
OTpaHUYECHUN

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

2. okshop.ru/ UnTepHer 6e3

OTpaHUYECHUN

IIpodeccuonaibabie 6a3b1 JAHHBIX

baza maHHBIX HAyIHOH http://www.elibrary.ru JlocTyrmHO
1. | snexrponnoii GuGIHOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JlocTymnHo

2. | nonmuTemaTHueckas pehepaTHBHO-
o6ubauorpaduueckas u



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/

HAyKOMETpHYECKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MarepHajJbHO-TeXHHYECKOe o0ecreuyeHne
Howmep O6opynoBanue
ayJUTOPUU
1313 HoyTt0yk, npoekTop, s3kpaH
6. MeToanuyeckue pekoMeH aluu

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoAaBaTesl 0 OPraHu3anuu
00y4eHust

6.1.1. TlpenomaBaTenp OpraHU3yeT NPEIMOAABAHWE AWCIHUILUIMHBI B COOTBETCTBHH C
tpeboBanusmMu "llonoxeHuss 00 opraHuzanuu 00pa30BATENBHOTO IpOlEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax’, yTBepKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBoM 3aHATUHU IperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHHUE
paboueii mporpammbl auctuiuinHbel (PII]) uw mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHS C
NpOrpaMMoOH.

6.1.3. IIpenonaBarens 0cOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbl U (OpPMBI INPOBEIEHUS 3aHATUHA MO JUCLHUIUIMHE, BKIIOYAs MOPSJIOK MPOBEICHHUS
3aHATHH C MPUMEHEHHEM TEXHOJOTUM IUCTAHLIMOHHOIO OOY4YEHMsSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenust yausepcurera (C/1O mocnonuTexa);

- BHJIbl, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTH B
COOTBETCTBUM C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- @Qopmy, colepxaHhe U TOPAIOK TPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUU € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 40 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX paloT,
npenycMorpenHsix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBATH CTYACHTaM OCHOBHYIO H
JIOTIOJTHUTEIIBHYIO JINTEPATypy U YKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOMPOCOB MJisi TOJATOTOBKH K
IPOMEKYTOUHOM aTTecTaluu(IK3aMeHy HiH 3auéTy).

6.1.7. Pexomenmyercst ¢akt o3zHakomisieHust cryaeHtoB c¢ PIIJI u rpadukom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIUCTE O3HAKOMIIEHUs ¢ coaepkanue PII/I.

6.1.8. IlpenonaBarenw, BeAyIIMH JEKIHOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUN IUIAH TNPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX IMTOHSITHI AUCIUTLTHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEUHIO OOBSIBIEHHBIX TEM

npenoaaBaTeIro HCO6XOI[I/IMO YTOYHUTH IIJIaH HUX MPOBCACHUSA, TPOAYMATb q)OpMyJ'II/IpOBKI/I n
COJZCpIKaHUE y‘-Ie6HBIX BOITPOCOB, BBIHOCHMMBIX Ha o6cy>1<)1eHHe, O3HAaKOMUTBCA C TIECPECUHEM
BOITPOCOB IO TEME CEMHHApaA.

B X0€ CEMHUHApa BO BCTYIMHTCIBHOM CJIIOB€ PACKPBITH HNPAKTHYCCKYIO 3HAYUMOCTH TEMBI
CEMUHAPCKOI'0 3aHATHA, OMPCACIINTL MOPAOOK €TI0 IHPOBCIACHUA, BPEMA Ha 06CY)K}16HI/IG KaXxJa0ro
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yuebHoro Bompoca. [IpuMeHsss (QpPOHTAJIBbHBIM ONPOC JaTh BO3MOXHOCTH BBICTYIIMTH BCEM
CTYyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHUMU.

B 3akimounTeNbHOM YacTM CEMUHAPCKOIO 3aHSATHS CIEAYET IOABECTH €ro UTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJOTO CTYJEHTa U y4eOHOU IpyIIibl B 1IeJI0M. PacKpbITh MOIOKUTEIbHBIE
CTOPOHBI U HEJOCTATKU MPOBEAECHHOIO CEMUHAPCKOro 3aHATHs. OTBETUTh HA BOIIPOCHI CTY/AECHTOB.
Boigate 3aanus A1 caMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOIIEMY 3aHSITHIO.

Bo3MosxHO mTpoBeieHNE 3aHATUI U aTTECTAlluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucTeMbl auctaHimoHHoro odydyenus ynuepcurera (CIO-LMS). Topsnok npoBeneHusi paboT B
JUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
y4ueOHO paboTe U/Wiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 Meroanueckue yKa3aHus AJs100y4al0NIUXCSI IO OCBOCHHUIO U CIIUNIMHBI

6.2.1. CrymeHT ¢ caMOro Havaja OCBOCHHUS JTUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyel MporpaMMoil IUCHUILIUHBIL.

6.2.2. CtyneHTy HEOOXOJUMO COCTaBUTh A ceOa rpaduk BBHIMOTHEHUS Y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA U MPOLEAYP TEKYIIEH M MPOMEKYTOUYHOW ATTECTAIMU C
UCIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeabHON cpellbl JUCTAHIMOHHOI'O
obpazoBanus yHuBepcurera (LMSmocnonurexa) Kak BO BpeMsi KOHTAKTHOH pabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH O0eCHeduTh
TEXHUUYECKYI0 BO3MOXXKHOCTh JMCTAaHLMOHHOIO IOJAKIIIOUYEHUS K CHCTEMaM JUCTaHLIMOHHOTO
oOyuenust. I[Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYalMIO C IIpernojaBaTesieM
JUCLUIUINHBI.

6.2.4. CamocrosiTenpHass paboTa SBISCTCS OOHUM M3 BUAOB YYeOHBIX 3aHATUH. llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIIPOCOB, PACCMaTPUBAEMBIX B
IpOLEecCce U3YyUYEHUS TUCHUTUIMHBI.

Buasl BHEayAUTOPHON CaMOCTOSITENTbHON paOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUUIIINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

Jlns  BBINOJHEHHUs JIIOOOro BHMJA CaMOCTOSATENBbHOM pPaboThl HEOOXOOUMO TPOUTH
CJIETyIOIINE ITAlbL:

- OTpe/ieIeHNE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeJIbHOM 3a7auu;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOP aJIeKBaTHOI'O CI0c00a NeMCTBUS, BEYIIET0 K PEIICHUIO 3a/1a4H;

- IUIaHUpOBaHHE pPAaOOTHl (CaMOCTOATENBHOM MM C MOMOINBIO MpernoAaBarens) Haj
3aJlaHUEM;

- OCYIIECTBJICHHE B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIbHONM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEUHOT0) PE3yJIbTaTOB pabOThl, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- pednexcus;

- IPE3EHTAIUs CAMOCTOSTEIbHOU PabOTHI.

1. DoH/I OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJIbTATOB 00y4eHUs!
I[HSI KOHTPOJIA YCIICBACMOCTH U KA4Y€CTBAa OCBOCHUA JUCHUIIIIMHBI HaCTOSIIJ_ICﬁ mnpor paMMOﬁ

npeaAyCMOTPCHBI CIICAYIOIINUC BUABI KOHTPOJIA:
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- KOHTPOJIb TEKYIIEN yCIIeBaeMOCTH (TEKYIUI KOHTPOJIb);

- IPOMEKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2

IIkaja 1 KpUTEPUH OLICHUBAHNSA Pe3yJIbTATOB 00y4eHUsI NIPH
NPOBeIeHUHU MPOMEKYTOYHOM aTTecTAMN

HIxaJjia oneHUBaAHUA

Kpurtepuu onennBanus

O1inyHo

BrinonHensl Bce BUABI yueOHOU paboThl, IPEeyCMOTPEHHbIE YUeOHBIM
mwiaHoM. CTyJIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJIEHHBIM B Ta0NMIIAX IOKa3aTessAM, OMEpUpYeT
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IPUMEHSIET UX B
CUTYyalUsIX TOBBIILIEHHOMN CIIOXKHOCTH.

Xopoltiio

BrimonHeHs! Bce BHIIBI Y4eOHOW pabOoThI, MPexyCMOTPEHHbBIE yUeOHBIM
wi1aHoM. CTyIeHT IEeMOHCTpUPYET COOTBETCTBME 3HAHMW, YMEHHH,
HABbIKOB IIPUBEJIEHHBIM B Ta0IMIAX IIOKAa3aTessAIM, OIEpUPYET
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSAMH, HaBbIKAMHU, IPUMEHSET UX B
CUTYaIMsIX OOBIYHOM CIIOKHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIICHBI
HE3HAUUTENIbHble  OIIMOKM,  HETOYHOCTH,  3aTPyIHEHHMs  IpH
AQHAJIUTUYECKUX ONEpPALMIX, IEPEHOCE 3HAHUM U YMEHUN HAa HOBBIE,
HECTaHJApPTHBIEC CUTYALUH.

Y 10BIETBOPUTETBLHO

BrinmonHeHs! Bce BUIBI y4eOHOUM pabOThHI, IPEeIyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyJEHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE 3HAHMM,
YMEHHH, HaBBIKOB TMPHUBEACHHBIM B Ta0NMIaxX MOKa3aTeNsiM,
JIOTTYCKAIOTCSI 3HAYUTEIIbHBIE OIMOKH, TIPOSIBIISIETCS HEJOCTATOYHOCTh
3HaHUW, MO PsAy TOKa3zaTenei, OOyYarolMiics HCHBITHIBAET
3HAUYUTENbHBIE 3aTPyJHECHUS] TPU ONEPUPOBAHUU 3HAHMSIMHU TIPH HUX
MIEPEHOCE HA HOBBIE CUTYAIIHH.

He ynosierBopurenbHO

He BbimomHeH oauH wiu Oonee BUAOB Y4yeOHOH  paboTHI,
NPeIyCMOTPEHHBIX pabouell mporpaMMoi AucUUIUIMHBEL. CTyaeHT
JIEMOHCTPHUPYET HEIMOJHOE COOTBETCTBHE 3HAHWI, YMEHHI, HABBIKOB
NPUBEJCHHBIM B TAaOJIHMIAX MOKa3aTessIM, IOIYCKAIOTCsl 3HAUUTEIbHbIE
OIIMOKHU, IPOSBIISETCS OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB 10 PAAY
IIOKa3aTelel, CTYAEHT UCIBITHIBACT 3HAYUTEIIBHBIE 3aTPYIHEHUS MpU
ONEpUPOBAHMU 3HAHUSAMU U YMEHUSIMU IpPU HX MEPEHOCe Ha HOBbBIE
CUTYallNH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyumuii KOHTPOITh

Bun paboTsl @dopma OTYETHOCTH U TEKYILETO0 KOHTPOJIS

KommokBuym OTrMmeTka B OKypHalle TMpenojaBareiieM o
MIPUCYTCTBUU u AKTHBHOM y4acTUH
oOyyaromerocss  Ha  OOCYXJIEHUU  TEMBI
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KOJUIOKBUYMa. Bompocbl mjif  KOJIJIOKBUYMOB
Mpe/CTaBlICHbl B MPUWIOKEHHUH 2 K paboueit
IporpaMme

Pedepar OdopmneHHsbIi pedepar c OTMETKOU
mpernojaBaTelis  «3a4Te€HO», IOATOTOBIICHHAS
npe3eHTanusi 1mo Teme pedepara, oOTMETKa
MpernojaBaTelieM B JKypHajle O BBICTYIUICHUU
oOyuaromierocss Ha 3aHsTuu.Tembl pedeparos
MPEJICTABICHBl B MPWIOKCHHH 2 K paboueit
porpamMmme

7.3.2. [IpomexxyTouHas aTTecTanus

[MpomexkyTouHasi aTtecTanus - (IK3aMEH) MPOBOIMTCS IO OWietaM B YCTHOW Qopme.
PernameHT npoBeneHMs aTTeCTAllUU:

- BpeMs JJIs NOArOTOBKU OTBETA Ha BONpOCkH! He Ooiiee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHble BONpOckl He Oosee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.

[lepeueHpb BONPOCOB K 3a4€Ty NPUBEECH B IPUIOKEHUH 2 K pabodel mporpaMme.



[Tpunoxxenue 1
TemaTnyeckui njan gucuunanHbl «IlopomkoBbie TEXHOJIOTHW» 10 HANIPABJIEHUIO OATOTOBKH
22.03.01 «MaTepuanoBeeHre U TEXHOJOTUM MaTEePHAJTIOB»
(bakamaBp)

Buabi yueOHoli padoTsl, Dopm
BKJIIOYasl CAMOCTOSITEIbHY IO Buasbl camocrosiTe/ibHOW padoThI bl
paloTy CTyeHTOB, CTY€eHTOB arrect
U TPY/10eMKOCTh B Yacax anuu
I/

q | o | a6 | CPC | KCP | K.P. | KL | PIP | Pegepar | K/p | 3 | 3

Pasznen

Henensn
cemecTpa

Cemectp

n/n

TexHos0rnu moJryuyeHust
MOPOIIKOB MEXaHUYEeCKUMH 4
1.1 | meTtogammu. M3menbueHre TBEPABIX 1-3 2
MarepuayioB. JlucneprupoBanue
METAITNYECKUX PACIIIIABOB.

Cemunapckoe 3amsamue no meme
«Maprupoexa nopowxkoe no I'OCT. | 4
Knaccugpurkayus u  mapxuposka 8 10 +
HOPOUWIKOBLIX cmaneil U meepobix
CN1ago8»

Cemunapckoe 3auamue no meme +
«Texnonocus uzMenvuenus | 4 8 10
NOPOUIKO8 8 UUAPOBLIX MEbHULAX )

TexHnonornu nmosryuyeHust
MOPOIIKOB (PM3MKO-XUMHUUYECKUMH | 4
MeTOdAMH.

Boccranosnenue. [IponssoacTso
MIOPOIIKOB 3JIEKTPOIN30M. DU3nKO-
XUMHYECKHE OCHOBBI BBIJICJICHUS
MOPOIIKOB MeTaiuioB. [IponsBoacTBo
ITOPOLIKOB TEPMUYECKON

1.2 4-5 2
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JMCCOUMAIMEN XUMHYECKUX
COEIMHEHUH U IPYTUMU METOAaMH.
DU3UKO-XUMHYECKHE OCHOBBI
KapOOHUIILHOTO METO/IA.
MexXKpuCTaIIIMTHAS. KOPPO3USL.
Tepmonuddy3noHHOE HACHITIICHUE

CemuHapCKoe 3ar”Amue no meme
«Texnonocus XUMUYECKO20
60CCMAHOBIEHUA onst noJjly4eHus
NnOpPOUIKO8»

10

CBoiicTBa MOPOIIKOB M METO/ABI UX
onpeaeaeHusl.

Xumuueckue, ¢puzuueckue u
MEeXHOI02UYEeCKUE CEOUCMBA
nopowkos. @opma, pazmep uacmuy
U Memoovl UX OnpeoeieHusl.
Memoowvl ananuza oucnepchocmu
nopowka. YoenvHas nosepxHocmy,
NUKHOMEempUYecKdasi NIOMHOCHb U
MUKDPOMBEPOOCHb YACMUY,.

6-7

CejwuHapCKoe 3aramue no
meme «Dusuyeckue ceolicmea
NOPOULKOB»

10

Cemunapckoe  3anamue  no
meme «Texnonocuueckue ceoticmea
NOPOUIKO6»

10

3.1

TexHosI0rMYecKHne MPOLECCHI
MOJATOTOBKH MOPOIIKOB K
(popmoBanuio

Cmewusanue nopouikoas.
Knaccugpurayus (pacces). Omorcue
NOPOUIKO8.

3.2

CraTnueckue METObI

9-10
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bopmoBanus
MOPOIIKOB.
Hzocmamuueckoe popmosanue.
Texnonoeus suopocmamuyeckozo
@opmosanus. I azocmamuueckoe
Gopmosanue Memoo gpopmosanus 6
MOJICMOCMEHHBIX dNACMUYHBIX
obonoukax. Texnonocuueckue
npoyeccsl MyHOWMY4HO2O,
UWTUKEPHO20 U UHIICEKYUOHHO2O
Gopmosanus. Bubpayuonnoe
gopmosanue. [Ipokamxa
MEMALIU4ecKUX HOPOUIKO8.

METAJNINYCCKUX

JIlaHaMHYeCKHe MeTOoAbI
dopmoBanus MeTAJINYeCKHuX
MOPOIIKOB.

Ipeumywecmesa u neoocmamxu.
Texuonozuu 63pvieHo2o,

3.3 | anekmpoeudpasnuveckoeo, 11-12
INEKMPOMACHUMHOZ0 U
NHEBMOMEXAHUYECKO20 (PopMOBaHUsl.
Oyenka pe3ynrbmamos
OUHAMUYECKO20 (hOPMOBAHUSL.
Coaua pegpepamos
Cemunapckoe 3amsamue no meme
«Pacuem napamempos 10
MYHOWMYYHO20 ¢opmosanus
NOPOULIKOBY
Texnosiorust TBepaogasHoro
CIeKAHHS MOPOUIKOB.
4.1 | Knaccugpuxayus memoooe cneKaHusi: 13-14

meepoogasznoe, 2opsuee
npeccosanue, HcuoxopazHoe
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cnekauue.
Cnexanue 00HOKOMNOHEHMHBIX
cucmem. Cmaouu cnekauusl.
Jeudicywue cunvl cnexanus
0OHOKOMNOHEHMHBIX CUCTEM.
Mexanuszmbl macconepenoca.
Pexpucmannuzayus npu cnekanuu.
Axmueuposannoe cnekanue.
Cnexkanue
MHO20KOMNOHEHMHBIX CUCTIEM.
Obwue 3aKOHOMEPHOCU CNEeKAHUSL.

4.2

TexHomorus ;KuAK0Pa3HOTO
cIleKaHus MopomKoB. Cmaouu
Jrcuoxoghaznozo cnekanus. Ycaoxa
npu cnekanuu. bpak npu cnexanuu

15-16

Cemunapckoe 3anamue no meme
«Bausanue MexXHOJI02UYECKUX
Gakmopos Ha npoyecc cnekanusy

12

TexHnosornu o006padoOTKU H3AeAUN
U3 MOPOUIKOBBIX MATEPHAJIOB.
Tepmuueckas oopabomka. Xumuko-
mepmuieckas oopabomxa.
Hucnepcuonno-ynpounsiowas
mepmuyeckas obpabomka. 3awuma
om Kopposuu. Mexanuueckas
obpabomka.

17-18

Bcero yacos no fucuMiinue

18

54

72

1
pegepar




[Tpunoxenue 2

OOHAOUHEHOYHBIX CPEACTBIIO JUCIIUIIJIMHE

«HOpOI]IKOBbIe TEXHOJIOI'NN»
Hampagsiienue moaroToBKH
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
IlepcnekTHBHBIE MATEPUAJIBI U TEXHOJIOTHH

Temsl pepeparTos

1. CoBpeMEHHOE COCTOSIHUE U NEPCIIEKTUBBI Pa3BUTHUS IIOPOLIKOBOI METaLTypruu.

2. Xumuueckue, ¢GU3MYECKHE U TEXHOJOTMYECKHE CBOMCTBa TOPOIIKOB W METOIbI HX
OTIpeIeNICHUSI.

3. MeTroabl U3MeNbUYE€HUS TBEP/IBIX MATEPUATIOB.

4. lucneprupoBaHue METAJUIMYECKUX PACILIABOB.

5. TexHONOrHs pacHbUICHUS MTOPOLIKOB PA3TUYHBIX METAJLIOB.

6.BoccTaHoBiieHne XUMHUYECKUX COEIMHEHUH.

7. IIpon3BOJACTBO NOPOIIKOB 3JIEKTPOIUZOM.

8. IIpou3BOACTBO MOPOIIKOB TEPMUUECKOWU TUCCOIMAIIMEH XMMHYECKUX COCIUHEHUN U APYTrUMHU
METOJaMH.

9. IMoxroroBka mopomkoB kK popmoBanuto. CMeMMBaHNE TTOPOIIKOB.

10.IIpeccoBanue METaNIMYECKUX [TOPOLIKOB.

11. U3ocTatnueckoe (opMOBaHHUE: CYIIHOCTh, TPEUMYIIIECTBA U HEJIOCTATKHU.

12. TexHOMOrMs TUAPOCTATHIECKOTO (DOPMOBAHUS: CYIIIHOCTh, TPEUMYIIIECTBA U HEOCTATKH.

13. T'azocTatnueckoe popMOBaHHE: CYIIHOCTh, IPEUMYIIIECTBA U HEAOCTATKH.

14.Metoxn ¢popmMoBaHUsI B TOJICTOCTEHHBIX ITACTUYHBIX 000JI0YKaAX.

15.Texnonmornyeckue MpoIecchl MyHIIITYYHOTO, IIITUKEPHOTO U MHKEKIIHOHHOTO ()OPMOBAHHSL.
16. BubparnmonHoe ¢opMoBaHue: CYIIHOCTh METOJIA M KJIaCCU(pUKAIUS

17.I1pokaTka METAIIIMYECKUX TTOPOIIKOB.

18.[IlunamMuyeckue MeToabl GOPMOBAHUS METAJUIMYECKUX TOPOLIKOB.

19.Cnexanne METAIUTMYECKUX MOPOIIKOB.

20. Cniexanue OJHOKOMIIOHEHTHBIX cUcTeM. CTaiu CIIEKaHuUs.

21. JIBuKy1ine CUiibl CIEKaHUsl OAHOKOMIIOHEHTHBIX CUCTEM. MeXaHU3Mbl MacCONEPEHOCA.

22. PexpucTayuiu3alys Npu ClieKaHUH.

23. YIIIOTHEHHE NIPU CIIEKAHUH.

24. BausiHue TeXHOJOrn4ecKux (akTOpoB Ha MpoIlecc CreKaHus. AKTUBUPOBAHHOE CIIEKaHUE.
25. CriekaHue CUCTEM C HEOTPAHUYEHHOW U OTPaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB.

26. CriekaHHe CUCTEM C HEB3aMMOAEHCTBYIOIIMMHA KOMIIOHEHTAMU.

27. 3aKOHOMEpPHOCTH CIEKaHHs MHOTOKOMITIOHEHTHBIX CHUCTeM C OOpa3oBaHUEM >KUIKOW (ha3bl
(kuakodazHoe CrieKaHue).

28. Uadunbrpanus: GU3NKO-XUMUUYECKHE OCHOBBI U 3aKOHOMEPHOCTH.

29.AT™Mochephl CieKaHus U 3alIUTHBIC 3aCHITIKH.

30.bpak npu ciekaHuu U MEpBI [0 €r0 MPEAYIPEKICHUIO.
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BOl'lpOCLI K 3K3aMEHYy

1. TIoHATHS O «METAITMYECKOM IMOPOIIKE», «IPECCYEMOCTH U (HOPMYEMOCTH METAJUINYECKOTO
MOPOLIKAY.
2. lloHATHE O «CIEKAHUHM METAUIMYECKOIO IIOPOLIKA», «KOHCTPYKIMOHHOM IIOpPOLIKOBOM
MaTepHuae», «KKOMIO3ULHOHHOM MOPOIIKOBOM MaTEpUAIIE.
3. CBolicTBa OPOLIKOB U METO/bI UX OIPEIECICHHUS.
4. Xumuueckue, pU3nYeckue U TEXHOJIOTHUYEeCKHE CBOMCTBA MOPOIIKOB.
5. ®opmMma, pa3mMep YaCTULL U METOJIBI UX ONPEICIICHUS.
6. MeTroabl aHanM3a JUCIEPCHOCTH MMOPOILIKA.
7. Y nenpHas IOBEPXHOCTh, TMKHOMETPHUUECKas INIOTHOCTh U MUKPOTBEPAOCTh YACTHLI.
8. 'OCTri u TY Ha MeTaIIMYECKUE TOPOIIIKH.
9. TexHuka 6€30MaCHOCTH MPHU PAdOTE C MOPOIITKAMHU.
10. Metoab! n3MeNbUEHUS TBEP/IBIX MaTepUaAIOB: 00pabOTKa pe3aHueM.
11. Meroab! u3MenbueHuUs TBEPIbIX MAaTEPUAIOB: Pa3MOJI B IIIAPOBBIX BPALIAOLINXCS MEIbHUIIAX.
12. MeTo1bl U3MeNbYEHUsI TBEPABIX MATEPUAIIOB: YIbTPA3BYKOBOE JUCIIEPTUPOBAHUE.
13. MeTroabl U3MeNbUEHUS TBEPIBIX MAaTEPUAJIOB: Pa3MOJI B BUXPEBBIX U CTPYHHBIX MEJIbHULIAX.
14. MeTobl U3MENBYEHUS TBEPABIX MATEPUAIIOB: PA3MOJI B MOJIOTKOBBIX MEJIbHUIAX.
15. Metoabl u3MenbUEHUs TBEPIbIX MATEPUAJIOB: U3MEIbUEHHUE B IIEKOBBIX, BAJIKOBBIX U KOHYCHBIX
JPOOHIIKAX.
16. Meroabl U3MeNbUEHUS TBEP/IBIX MAaTEPUAIIOB: U3MEIbYEHHUE YIbTPA3BYKOM.
17. Buapl AucrieprupoBaHus paciyiaBoB: EHTPOOEIKHOE U yIbTPa3ByKOBOE PaCIbUICHHUE.
18. TexHonorus pacnpUieHUs: HOPOILIKOB Pa3IMYHbIX METAJUIOB.
19. Knaccuduxaiiyss METO10B BOCCTAHOBJICHHS Kene3a: GU3UKO-XUMHUECKUe, MEXaHUYEeCKHE.
20. TepmouHaMuKa U KHHETUKA IIPOLIECCOB BOCCTAHOBJICHUSI.
21. BoccraHoBUTENHM, X CBOWCTBA U METOJBI TTOTYUYEHHUS.
22. OU3UKO-XUMHUYECKHE OCHOBHI BBIJICTICHHUS TOPOIITKOB METAJIJIIOB.
23. TexHonorus Noay4YeHUs MOPOIIKOB MENN, HUKENS U APYTUX METAJUIOB JIEKTPOJIN30M BOJHBIX
pacTBOpOB.
24. TexHOJIOTHS TOJNYYEHHUs] TOPOIIKOB TaHTala, TUTAHA M JPYTUX METAUIOB 3JEKTPOJIU30M
pacIu1aBoB.
25. [Ipon3BOACTBO NOPOIIKOB TEPMUUECKON TUCCOIUALIMEN XUMUYECKUX COCTMHEHUM.
26. OU3NKO-XUMHUYECKHE OCHOBBI KAPOOHUIILHOTO METO/1A.
27. TexHoNMOTUs KApOOHMIIBHBIX MOPOIIKOB JKeJie3a U HUKEIS.
28.MexKpucTasInTHasE KOPPO3Hsl.
29. Bo3roHKa 1 KOHAEHCALUs PA3JIMYHBIX METAJUIOB U CILIABOB.
30. Tepmoaudpy3noHHOE HACKIIIICHHE.
31. Metoab! popMOBaHHS METAIUTMYECKUX TOPOIIKOB.
32. Knaccudukanust MeTo10B GOpMOBaHUS.
33.IloaroroBUTENbHBIE ONEPAIMU TTOPOIIKOB K (HOPMOBAHUIO.
34. CMmemrBaHue NOPOIIKOB.
35. IlpeccoBanne METAININYECKUX MTOPOIIKOB.
36. TexHonorus, IOCTOMHCTBA U HEJIOCTATKU MTPECCOBAHMSI.
37. ®du3nueckre OCHOBBI IPECCOBAHNS METAININYECKUX MTOPOILIKOB.
38. IIpoyHOCTH MPECCOBOK.
39. Hcnonp30BaHKME CMa30K IIPU IPECCOBAHUU: UHEPTHBIE U AKTUBHBIE.
40. ITpakTrka npeccoBaHus U Opak MpHU MPECCOBAHUH.
41. Harpyxatoniye yCTpoiCcTBa — IIPECCHI.
42. Cratndeckue MeTo/ibl JOPMOBAHUS METAINTNYECKUX MTOPOIIKOB.
43. N3ocratnyeckoe GOpMOBaHHE: CYIIHOCTh, IPEUMYILECTBA U HEJIOCTATKH.
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44. TexHONOTUS TUAPOCTATHIECKOTO (POPMOBAHUS.

45. T'azocraTnueckoe (POpMOBAHUE: CYIIIHOCTb, IPEUMYIIECTBA U HEOCTATKH.
46. Metoa popMOBaHUS B TOJICTOCTEHHBIX 3JIACTUYHBIX 000J0YKaX.

47. TexHonOrn4eckue Nporecchl MyHIITYYHOIO (POPMOBAHUS.
48.TexHoI0rnYecKre Mporecchl HUIMKEPHOTO (POPMOBAHHSL.
49.TexHon0rMYECKHE MPOLECCHl HHKEKIIMOHHOTO (POPMOBAHMSL.

50. Bubparmonnoe ¢popMoBaHHE: CYIIIHOCTh METO/IA U KIIACCU(UKALIHUS.
51. [IpokaTka METaUIMYECKUX MOPOIIKOB.

52. T'eomeTpryuecKHe U TEXHOJIOTMUECKNE TapaMeTPbl IPOKATKH.

53. Tpu OCHOBHBIX IIEpUOA TPOKATKHU.

54. CxeMbl IPOKATKU: BEPTUKAJIbHAsL, TOPU3OHTAIbHAS U HAKIIOHHASL.
55./lunamMuyeckre MeTobl (POPMOBAHUS METAJUIMYECKUX TTOPOIIKOB.
56. TexHOIOTHH B3PBIBHOTO ()OPMOBAHHUSL.

57.TexHo0rus 3MeKTPOrUAPaBINIECKOro (POPMOBAHMUSL.

58. TexHONOTHS 3TEKTPOMAarHUTHOTO ()OPMOBAHHUSI.

59. TexHONOTMsI THEBMOMEXaHHUYECKOro (OPMOBAHUS.

60. OneHka pe3yabTaToB TMHAMHYECKOTO (POPMOBAHUS.

61. Ciekanue METaUIMYECKUX MTOPOLIKOB.

62. Kimaccuukarms MeTo10B ClICKaHUS.

63. TrepnodaszHoe criekaHue.

64. T'opsiuee npeccoBaHue.

65. XuakodaszHoe criekaHue.

66.CriekaHye 0IHOKOMIIOHEHTHBIX CHCTEM.

67. TepMoauHAMHUYECKHE MPEANOCHUIKY CIIEKaHUSI OJHOKOMIIOHEHTHBIX CUCTEM.
68. Ctanuu cuekaHusl.

67. JIBIKYILIME CUJIBI CIIEKAHUSI OJJHOKOMIIOHEHTHBIX CUCTEM.

68. MexaHu3Mbl MaccorepeHoca Npy ClIeKaHUH.

69. ITon3yuecTb KPUCTAIUIMYECKUX TEJ.

70. Pexpucramn3anus Npu ClieKaHUH.

71. YnoTHeHue Npu CIIEKaHUU.

72. AHM30TpOIHS YCAJIKH.

73. 3oHasbHOE 000COOICHME.

74. BnusiHue TEXHOJIOTMUYECKUX (aKTOPOB Ha MPOLIECC CIIEKAHUSI.

75. AKTUBUPOBAaHHOE CIIEKAHHUE.

76. CiekaHue MHOTOKOMITOHEHTHBIX CHCTEM.

77. O61ue 3aKOHOMEPHOCTH CHIEKAHMUS.

78. CnexkaHue CUCTEM C HEOIPaHUYEHHON PAaCTBOPUMOCTHIO KOMIIOHEHTOB.
79. CnekaHue CUCTEM C OTPaHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB.
80. CriexkaHue cUCTeM C HEB3aUMOJIEHCTBYIOIIMMH KOMIIOHEHTAMHU.
81.3aKOHOMEPHOCTH CIIEKaHUS MHOTOKOMIIOHEHTHBIX CHUCTEM ¢ OOpa3oBaHUEM >KUAKOU (ha3bl
(kuakodazHoe CrieKaHue).

82. Nndunprpanus: GU3NKO-XUMUYECKHE OCHOBBI U 3aKOHOMEPHOCTH.
83. IlpakTuka criekaHusl.

84. ATmocdepbl criekaHUs U 3alUTHHIC 3aCHITKH.

85. bpak mpu criekaHuM U MEPBI 10 €T0 NPEAYNPEKIECHUIO.

Bomnpocs! /151 KOJJIOKBUYMOB

1. Xumuueckue, pu3ndeckue U TEXHOJIOTUYECKHE CBOMCTBA MOPOIIKOB U METOJIBI UX OIMPEICICHHUS.
2. MeTtoabl U3MENTbUYECHUS TBEP/IbIX MaTEPUATIOB.
3. TexHOMOTHsI pACHBIICHHS MOPOIIKOB PA3TUYHBIX METAJLIOB.
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4.BoccTaHOBIIEHHE XUMHYECKUX COCIMHEHUH.

5.IIpokaTka METaJIMYECKUX MOPOIIKOB.

6.CriekaHne METaNINYECKUX MTOPOIIKOB.

7. CriekaHue OJJHOKOMITOHEHTHBIX cucTteM. CTajnu ClieKaHus.

8. BiusiHre TeXHOJIOrn4eckux (akTOpOB Ha MPOIleCcC CrieKaHus. AKTUBUPOBAHHOE CIICKaHUE.

9. 3aKOHOMEPHOCTH CIEKaHUSI MHOTOKOMITOHEHTHBIX CHCTEM C 00pa30BaHHEM >KUAKOH (azbl
(>kuakoazHoe CrieKaHue).

10.bpak npu cniekaHUU U MEPHI MO €ro MPEaYyIPEKICHUIO.



