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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenu oucyunaunol:

— TIONy4YeHHWE 3HAHMH 1O OCHOBaM HHHOBAIMOHHBIX TEXHOJOTHH  00pabOTKH
KOHCTPYKLIMOHHBIX MaTE€pPHUaJIOB;

— IOJy4YeHHE 3HaHUM O KIacCUPUKALMKM METOJOB OOpabOTKHM KOHCTPYKLMOHHBIX
MaTepHajoB;

— TO3HaHHWE MPHUPOJBI U CBOMCTB (DYHKIIMOHAIBHBIX MaTEpPHAaliOB, a TAK)KE BOJIOIHMU HX
CTPYKTYpBI U CBOWCTB B MPOLIECCE U3TOTOBJICHUS U3 HUX JeTajiel

3aoauu oucyuniunol:

— U3y4eHHe (PU3MYECKHX OCHOB MHHOBAIIMOHHBIX METOZOB OOpabOTKH (YHKIMOHAIBHBIX
MaTepHasoB;

— npuoOpeTeHre 3HaHUI O TEXHOJOIMSX IOJIY4YEeHUs U OOpabOTKM 3aroTOBOK M JeTalieit
MallliH;

— [OJTyYeHHE HABBIKOB MTPABUIILHOTO BHIOOPA PAIIMOHAIIEHOTO METO/1a TIOTy4eHUs JeTajei u3
(YHKIMOHATIBHBIX MAaTEPHAJIOB C Y4€TOM KOHKPETHBIX YCIIOBHSX IKCILTyaTallHH;

— (opMupoBaHHE HABBIKOB HCIIOJIB30BAHUS COBPEMEHHBIX METOJOB  00pabOTKH
(GYHKLINOHATIBHBIX MAaTEpPHAJIOB;

— M3y4YEHHUE MPUHIHUITHAIBHBIX CXEM TEXHOJIOTHYECKOT0 000pyI0BaHNUS;

— OCBOEHHUE OCHOB TEXHOJOTMYHOCTH JIeTalld U KOHCTPYKLIUY;

— TIpPUMEHEHUE T[IOJIyYE€HHBIX 3HAHUM, HAaBBIKOB W yMEHUH B  Mocieayrolei
poeCCHOHATIBHON JEATETBHOCTH MpPHU KOHCTPYHMPOBAHWW WM W3TOTOBJICHHM JETANCH M y3JIOB
KOHCTPYKLUH.

IInanupyemvie pezynomamel 0b6yuenus - NPUMEHEHUE MOTYYEHHBIX 3HAHUM U HAaBBIKOB 00
WHHOBAIlMOHHBIX ~ Ccroco0ax  oO0pabOTKM  (YHKIMOHAIBHBIX  MAaTEpUaJOB B  PEIICHUU
poeCCHOHAIIBHBIX 3a]1a4.

OOyuenue no aucuumiinHe «/HHOBAIMOHHBIE TEXHOJOIMH OOPaOOTKH (DYHKIMOHAIBHBIX
MaTepHajoB» HampaBleHO Ha (opMupoBaHMEe y OOYyYarOIIMXCS CIEAYIOIIMX KOMIIETEHLUH B
cootBercTBUM ¢ PI'OC 22.04.01 «MarepuanoBecHUE U TEXHOJIOT Y MaTEPUAIIOBY, YTBEPKIEHHBIM
npukazoM MunobpHayku Poccun ot 24.04.2018 N 306:

Ko u HauMeHOBaHUE KOMIETEeHIIHIA NHauKaTOPBI 10CTHKEHUS
KOMIIETEeHIIUH
YK-2 Crioco6eH ynpaBisaTh IpoekToMm Ha Becex | MYK-2.1. Pa3zpabarbiBaer KOHIICTIIIHIO
dTarax ero JKU3HCHHOTO ITHKJIa yIIPaBJICHUS TIPOSKTOM Ha BCEX 3Talax ero

KU3HEHHOTO IMKJIa B paMKaXx 00O3HAYEHHOM
npobneMbl:  GOpMYIUPYET IeNb H IMYTH
JOCTHIKEHUS, 3a]1a4l U CIIOCOOBI X pelIeHus,
O00OCHOBBIBAET AKTYallbHOCTh, 3HAYUMOCTD,
O’KU/1aeMbl€ PE3yIbTAThl K BO3MOXHBIE CHEPHI
UX IPUMEHEHHUS.

NYK-2.2. Pa3pabarbiBaeT IUIaH pearu3aiiu
MIPOEKTa B COOTBETCTBUH C CYIIECTBYIOIUMH
YCIOBHSAMH, HEOOXOMUMBIMH  pecypcami,
BO3MOKHBIMH PHCKaMH W pacIpeelieHueM
30H OTBETCTBEHHOCTH YYAaCTHUKOB IPOEKTA.
NVYK-2.3.  OcymecTBiseT  MOHUTOPHHI
peanu3ali MpPOEKTa Ha BCEX JTamax ero
KU3HEHHOTO IIMKJIA, BHOCHT HEOOXOIUMBIE
U3MEHEHMsI B IUIaH peajlu3allid MpPOeKTa C
Y4ETOM KOJHMYECTBEHHBIX M KadeCTBEHHBIX

mapaMEeTpoB AOCTHTHYTBIX ITPOMECKYTOYHBIX




pe3yabTaToB.

OIIK-1 CniocobeH pemarb
MIPOU3BOJICTBEHHBIC u (vn)
UCCIICIOBATEIIbCKUE  33/1a4l, Ha OCHOBE
dyHIaMEHTAIbHBIX ~ 3HAaHUH B 0o0JIacTH
MaTepUaIoBeICHUS u TEXHOJIOTHH
MaTepHaoB

HOIIK-1.1. Opranu3oBbIBaeT, BHINOIHIECT
9KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS Ha
COBPEMEHHOM YPOBHE M aHAJU3UPYET UX
pe3yJIbTaThI.

NOIIK-1.2. B pamkax pou3BOICTBEHHOM
JESATEIbHOCTH MOJEIUPYET U BHEJIPSIET B
IIPOU3BOJICTBO TEXHOJIOTHYECKHE MTPOLIECCHI
co3/1aHus U 00pabOTKH MaTepUaNoB C YYETOM
SKOHOMMYECKUX (PaKTOPOB U B COOTBETCTBUU
¢ TpeOOBAaHUAMHU HKOJIOTHYECKOM U
MIPOMBIIIJICHHOH 0€30MacHOCTH.

OIIK-5 CnocobOeH oOLEHUBATh PE3yIbTATHI
HAYYHO-TEXHUYECKHX pa3pabOTOK, HAyYHBIX
UCCIICIOBaHH 1 000CHOBBIBATH COOCTBEHHBIH
BbIOOp,  cucTeMaTusupys U 00001mas
JOCTHDKEHUS B 00JIACTH MAaTEePHAJIOBEIACHUS U

TCXHOJIOTUHU MAaTCpUaAIOB, CMCIKHBIX obnacTIx

NOIIK-5.1. IIpoekTupyeT HTHHOBALIMOHHbIE
TEXHOJIOTMYECKHUE MTPOLIECCHI OTyUYEHUS U
00pabOTKH COBPEMEHHBIX MATEPUAIIOB JJIs
JOCTHKEHUS TpeOyeMOoro KOMILIEKCa CBOUCTB
C Y4E€TOM HKOJIOTHUECKUX, IKOHOMUUYECKUX, U

Ipyrux ¢pakTopoB.

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JIucuuIanHa OTHOCUTCSA K YnCTy 0a30BbIX AUCHUIUIMH O50ka b1 «/lucuummuuer (MOIyin)».
JlucuMiiuHa B3aMMOCBSI3aHA JJOTHUYECKH U COIEPIKATEIbHO-METOIUYECKU CO CIENYIOLIUMHU
aucuuiiauHaMu v npaktukamu OOIT:
B o6si3arensbhoii yactu (b1.1):
— Tpubonorus GpyHKIIMOHATBHBIX MATEPHAJIOB,;
— TexHonornyeckue nporecchl NPOU3BOACTBA U 00pabOTKN (HYHKIIMOHATIBHBIX MATEPHAJIOB.
B vactu, popmupyemoit yuactHukamu odpasoBarenbHbix oTHoueHui (b1.2):
— Merannnueckue 6MOCOBMECTUMBIE MATEPUAITbI;
— Mertoas! uccnenoBanus pyHKIMOHAIBHBIX CBOMCTB OMOCOBMECTUMBIX MaTEpUAJIOB.

3. CrTpyKTypa U coaepkaHue TUCHUILIMHBI
OO0111ast TPYI0EMKOCTh TUCIUILTHHBI COCTaBIsIeT 3 3aueTHbIe equHuIbl (108 gacos).
3.1 Buabl yueOHoii paboThI U TPYA0EMKOCTH

Ouno-3a0uHas popma o0yyeHHs

Bux yaeSnoii paors: KoanuectBo | CemecTpbl
n/n 4acoB 4
AyIMTOpPHBbIE 3aHITHS 24 24
B ToM ugnciie:
1. Jlexun 12 12
2. CeMuHapcKue/mpakTHIeCKHe 12 12
3aHATHS




CamocrosiTejibHas padoTa 84 84
B Tom uncie:

1. [ToaroroBka k 36 36

CEeMHUHAPCKUM/TIPAKTHYECKUM 3aHATUSIM

2. CaMOCTOATEIIbHOC N3YICHHE 48 48
IIpomeskyTOoUuHasi aTTecTaNMS
3ayet/mud. 3aueT/3K3aMeH 3ayeT 3ayeT

HTtoro 108 108

3.2 TemaTnyeckuii IJIaH M3Yy4YeHHs TUCHUTITIHMHBI
Temaruueckuii TUTaH pa3MeNIeéH B MpuiIokeHnu 1 k pabodeii mporpamme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. TexHuk0-I3KOHOMHUYECKHE MPEANOCHIIKA HHHOBAIMOHHBIX POU3BOJACTBEHHBIX
MpoLeccoB

Cywynocms npeomema. uHHOBAYUOHHBlE mexHOno2uu. llpouzsoocmeennvlil npoyecc Kax
HOMOK Mamepuanos, suepauu u ungopmayuu. Knaccugurxayus memooos oopabomku mamepuanos
6 MawunocmpoeHuu. TexHuxo-s3KkoHoMuyecKue npeonoCuLIKU UHHOBAYUOHHBIX NPOU3BOOCBEHHBIX
npoyeccos. Ilpuopumemmnvle nanpasnenus pazeumus mexuwuxu u mexuonocuu. Conocmasnenue u
AHanU3 NPUOPUMEMHBIX HANPAGIEHUU PA3GUMUL MEXHUKU U MEXHOJI02Ul PA3HbIX JIem.

Tema 2. UHHOBaMOHHbIE TEXHOJIOTHH B 3ar0TOBUTEJIHLHOM IIPOM3BO/ACTBE

OcHoenbie meopemuyeckue nonodcenus. Tunoevie mexHoio2uU 6 3a20MOSUMENLHOM
npouseoocmee. Jlucmosasa wmamnoska. Hmnynvchas wmamnoska. ObvemHas wmamnogka.
Ilpoxamka. Jlumve. Koska. Ananuz uHHOBAYUOHHLIX npeodnodceHul. JIDpgekmusnocms u
nepcneKmuebl NPUMEHEHUS.

Tema 3. UHHOBaLIMOHHBIE TEXHOJI0THMH (POPMOOOPAZOBAHUS

Tunosvie mexnonoeuu  gopmoobpazosanus. Jlessuiinas obpabomra. AbpazusHas
obpabomxa. Hano-mexnonoeuu. Aumanu3 uHHOBAYUOHHBIX npednodceHul. ppexmusnocms u
nepcnekmuesbl NPUMeHeHUs.

Tema 4. UHHOBAaIMOHHbIE TEXHOJIOTHH B HHCTPYMEHTAJIHLHOM MPOU3BOICTBE

OcHosHbie meopemuuecKkue NON0HCeHUs. Tunogvle MexHONO02UU 8 UHCMPYMEHMANIbHOM
npouszeoocmee. Illopowxosas memannypeus. Mexanuueckas obpabomka. Ilaiika. Hanecenue
nokpuimuil. Hanatinble u cmenuvle naacmumvl. AHAIU3 UHHOBAYUOHHBIX  NPEONONCEHUIL.
Dhghexmusrocmv u nepcnekmusbl npuUMeHeHUs.

Tema 5. UnHHOBanMOHHBIE CIIOCO0ObI HAHECEHHUS MOKPbITHIA

OcHognble meopemuueckue nonodcenus. Tunosvle mexHoNO2UU HAHECEeHUs NOKPLLMULL.
Hannaexa. Hanvinenue. Onexmpoxumuueckoe ocadxcoenue. IDIeKmMpoIumuieckoe HaHeceHue
noxkpvimus. Xumuueckoe ocaxcoenue uz naposotl gpazol (CVD). Qusuueckoe ocaxcoenue uz naposotl
gazvr (PVD). Honnaa umniaumayus 6 6akyyme. AHAnu3 UHHOBAYUOHHBIX NPEOSIOHCEHUI.
Dghexmusnocmv u nepcnekmussl npuMeHeHus.

Tema 6. NuHoBalMOHHBIE (cnenuajibHbIE) TE€XHOJIOTHH 00padoTKH.
DuleKTpodu3nYecKHe 1 IIeKTPOXUMHUYECKHEe CIIOCO0bI



OcHogHble meopemudecKue nojloNCEHUA. Qﬂekmpoqbus’uuecme u SJleKmpoxumudeckue

Ccnocoowi. Onexmpospo3uoHHast obpabomka. Anekmpouckposas obpabomka.
Onexmpomexanuueckas obpabomra. IDreKmpoxumuveckas obpabomra (neKmpoxumuiecKoe
noauposanue,  wiugosanue,  Xonumeoéanue u  Op.).  Yiempassykosas — obpabomka.

OnexmpornHoayuesas oopabomka. Jlasepnas oopabomka. AHaiu3 uUHHOBAYUOHHBIX NPEOSIONCEHULL.
Dhpexmusnocms u nepcnekmuesvl NPUMeEHeHUs.

Tema 7. UnHOBaniuOHHBbIE (IPOrPeCCUBHBIE) TEXHOJIOTUM CBAPKH U Pe3KH MeTAJJIOB

OcHognble meopemuyeckue nonoxcenus. Tunosvie mexHor02uU C8apKu U pe3Ku Memaiios.
OKOHOMUYECKAsl YenecooOpasHoCmb NPUMEHEHUs UHHOBAYUOHHLIX (NPOSPECCUBHbLX) Cnocobos
ceapku u pesxu. Ilnazmennas ceapka u pesxa memainnos. Jlasepuas ceapka u pe3xka Memaiios.
OnekmponHo-nyueas ceapka u peska. Xonoonas ceapka. Idnekmpouiiakoeas ceapka. Ceapka
mpenuem.  Jugpgyzuonnaa ceapxa. Yiempaseykoeas ceapxa. Awanuz  UHHOBAYUOHHBIX
npeonodicenutl. dhghexmusHocms u nepcnekmubsl NPUMEHeHUs.

Tema 8. UHHOBallMOHHBbIE TEXHOJIOTMH MOCTOHHOIO CHHTE3a METALJIMYECKHUX JleTajei

Cocmosnue, nepcnekmugvl U HANPAGIEHUS PA3GUMUS MUPOBO2O U OMEUeCmBeHHO20
A0OUMUBHO20 NPOU3BOOCMBA, BbICOKOMEMNEPAmypHbuIX coeounenuti, nokpvimui. CospemenHbie
MEXHONI02UU, MAMePUabl U 060pyO08aHUe AOOUMUBHO20 NPOU3BOOCMEA, BbLCOKOMEMNEPAMYPHBIX
COeOUuHeHUll, NOKPLIMULL.

Tema 9. UHHOBAUMOHHbIE TEXHOJOTMH B TEXHHYECKOW IMATHOCTHKE, KOHTpPOJE H
HCTIBITAHUSIX

OcnosHble  meopemuyeckue NonodceHus. Tunogvle MexXHONO2UU 8  MEXHUYECKOU
ouazHocmuke, KOHmMpoJie U UCNbIMAHUAX. YHuepcaivhble, CReyualusupo8aHusvlie U CneyudaibHsie
cpedcmea usmepenuti. Cpedcmea uzmepenutl d1eKmponHvle ¢ yu@posou unouxayuet. Cpedcmaa
usmepenuii nopmamuenvie. Koopounamuo-usmepumenvhole mawunsl. Mcnsimamenshvie cmeHOb.
Ananuz uHHOBAYUOHHBIX NPedNoNHceHUl. Dpphekmusnocms u nepcnekmubl NPUMeHeHUs

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1.CemuHapCKue 3aHATHS

Cemunapckoe 3anstie Ne 1 «[Ipon3BoJcTBEeHHBIN pOLECC KaK MOTOK MaTepHaioB, SHEPTUU
u uHdopmaruu. Knaccudukarus meroqoB 00pab0OTKH MaTepHaioB B MAILIMHOCTPOESHUI

Cemunapckoe 3ansitie Ne 2 «/IHHOBallMOHHBIE TEXHOJIOTHHM B 3arOTOBHTEIHHOM
IIPOU3BOJICTBE

Cemunapckoe 3anstue Ne 3 «IlHHOBaIIMOHHBIE TEXHOJIOTUN (OPMOOOPA3OBAHUS

Cemunapckoe 3astie Ne 4 «TunoBsle TEXHOJIOTMH B HHCTPYMEHTAJIIBHOM MPOU3BOICTBE

Cemunapckoe 3anstue Ne 5 «loHHas UMITTTaHTAMs B BAKYYME»

Cemunapckoe 3anstie Ne 6 «JlydeBbie METObI 00paOOTKU MTOBEPXHOCTI

Cemunapckoe 3ansTre Ne 7 « ITHHOBallMOHHBIE TEXHOJIOTUU CBAPKH U PE3KU METAJIOB)»

Cemunapckoe 3aHsaTHE Ne «lIHHOBalMOHHBIE TEXHOJOTMU IIOCIOMHOIO CHHTE3a H
CIIEKaHUs»

Cemunapckoe 3anstue Ne 9 «CoBpeMEHHBIE CPEICTBA MOHUTOPUHIA MEXaHUUECKUX CBOWCTB
U XUMHYECKOI0 COCTaBa MATEPHUATIOB)»

3.5 TemaTnka KypcoBBIX NPOEKTOB (KypPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCIUILIMHE HE MPETYCMOTPEHBHI.



4, YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTepaTypa

1. MarepuanoBenenue. YUeOHUK IS CTY/I. BbIcHL. yueO. 3aBeaenwuii / I'. M. Bonkog, B. M.
3yeB — M. : U1 "Akanemus", 2011. —400 c.

2. O6bemHbBIe HaHOMaTEpHaAIBl. YueoHoe nocodue / I'. M. Bonkos — M.: KHOPVYC, 2011. —
168 c.

3. [TaByoB A.FO. OCHOBBI ra30TEPMUYECKOTO HANTBUICHHUSI 3aIITUTHBIX TTOKPBITUNA. Y4eOHOE
noco-6ue / A.YO. I1anos, B.B. OBunnnankos, A./l. lllnsnua. — MockBa, Bonorna: Muadpa-
Nuxenepus, 2020. — 300 c.

4. OBunnnukoB B.B. Texnonorus repmuyeckoii 00padoTku: YueOnuk / B.B. OBYMHHUKOB.
— Mocksa : U/] "®OPYM" : UHOPA-M, 2020. — 230 c.

5. IomsixoB 3.1. Dnekrpoduznyeckue u IEKTPOXUMHUECKUE METOIbI 00pa0OTKH : yueOHOe
no-cobue / 3.1. [Nonskos, B.M. HUcakos, /[.B. Ucakog, B.1O. [llamun. — 2-¢ u3x., nepepad. u J01I.
— Yens-6unck: OYpI'Y, 2006. — 86 c.

4.2  JlomoJHUTeJbHAsI JUTepaTypa

1. OBunnnukoB B.B. CoBpemenHble BUIIBI cBapkH: Y4yeOHOe ocodue / B.B. OBunHHUKOB. —
3-e u3n., crep. — M.: U3narensckuii meHTp «Akanemus». 2013. — 208 c.

2. Kyrynerunos C.JI., KoBansuyk A K., [ToptHo N.U. Texnonorus o0paboTkn
KOHCTPYKIIMOH-HBIX MaTepuasoB: Y4YeOHUK JIJIs BY30B. — 2-€ U3j., crep. — M.: 3a-so MI'TY um.
H.D. baymana, 2008. — 672 c.: ui.

3. I'puropsbsinn A.I'., llluranos W.H., MuctopoB A.N. TexHOTOrMYECKHE MPOLIECCHI
na3epHoi o0paboTku: yuebH. mocodue. — M.: UzmatensctBo MI'TY um. H.D. baymana, 2006. — 325
c.

4.3  DJaeKkTpoHHBIe 00pa3oBaTeIbHbIE PeCypChl

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CHCTeMbI JTUCTAaHIMOHHOTO o0yueHuss yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoii AIeKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMMel:
Ha3anue 50P Ccblka Ha Kypc

NunoBannonusie TexHomoruu | https://online.mospolytech.ru/enrol/index.php?id=7854
00paboTKu (PYHKITMOHAIBHBIX

MaTepUajoB

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpOCTpaHsieMoe  TNPOrpaMMHOe
olecreyeHue

Ne

HaumenoBanmue | Pazpadorumk I1O | JocTynmHocTh Ccblika Ha Enunblii peectp
(mpaBooOJiagaren | (IMUEH3UOHHOE, | POCCHIICKHUX MPOIrPaMM JIJis
b) CBO0OIHO IBM u B/l (npu Hagm4um)
pacnpocrpaHsieMm
oe)




MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh
pecypc
NudopManinoHHO-CIIPABOYHbIE CHCTEMbI
1. |MHpopmaunonnbie pecyperl CeTH | . i/ . consultant.ru JlocTyIHO
Koncynprantllntoc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUI
Ipodeccnonanbubie 0a3bl JAHHBIX
baza naHHbBIX HaydHOH http://www.elibrary.ru JlocTyrHO

1. | snexrponnoii GubMHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHIecKasi peepaTUBHO-
2. | Gubnuorpaduueckas
UHAyKOMETpHUYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue
Homep OOGopynoBanue
ayIUTOPHU
1316 HoytOyk, mpoekTop, s3kpaH
6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckne peKOMEHAAIUM /IS MPENoAaBaTesI 0 OPraHNu3aAluu
o0yueHus


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/

6.1.1. IlpenomaBaTenb OpraHu3yeT TMpernojaBaHUE AWCIUIUIMHBI B COOTBETCTBHU C
tpeboBanusimu  "llonoxkenuss 00 opraHuzanuu 00pa30BATENBHOTO IPOIECCa B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE U ero punuanax", yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperojaBaTeslb JOBOAMT JI0 CBEIEHHS CTYACHTOB COZICpIKaHUE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmocTaBiisieT BO3MOMXHOCTH O3HAKOMIIGHUSI C
IIPOrpaMMon.

6.1.3. IIpennonaBarens 0coOEHHO OOpaliaeT BHUMAaHUE CTYJCHTOB Ha:

- BUIBI U (OPMBI IMPOBENEHUS 3aHATUH MO JUCUUIUIMHE, BKJIOYAsl MOPAJOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JMCTAaHIMOHHOTO OOYYEeHHS M CHCTEMbI JUCTAHIIMOHHOIO
o0Oyuenus yausepcuteta (C/1O mocnonurexa);

- BHUJBL, COJEpKaHUE M TOPAJOK IPOBENCHMS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprxanue U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIli B COOTBETCTBUU
¢ (OHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBomuT 10 cCBeneHUs CTYICHTOB TpaduK BBINOJHEHUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5. Heobxoaumo ¢ camoro Havana 3aHSATHI PEKOMEHIOBaTh CTYACHTaM OCHOBHYIO U
JIOTIOTHUTENIBHYIO JTUTEPATypPy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. Baauane wiaM B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB JUIsl MOJATOTOBKH K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WM 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3HakomiieHus ctyaeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATH MOAIMCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHHS ¢ coaepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHBIE W MPAKTHUYECKUE 3aHATHUS, JTOJKHBI
COIIACOBBIBaTh TEMAaTUYECKUI IUIAH NPAKTUYECKUX 3aHATHH, HCIOJIb30BAaTh E€AMHYIO CUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIMHBI.

6.1.9. Ilpu MOATrOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSIBICHHBIX TEM

IpPEenoJiaBaTesl0 HeOOXOAUMO YTOYHHUTH IUIAH UX MPOBEAEHUs, NMPoAyMaTb (POPMYITUPOBKU U
coJiepKaHue yueOHbIX BOIPOCOB, BBIHOCUMBIX Ha 00CYX/1€HUE, 03HAKOMUTbCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xone ceMmHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITH MPAKTHUUYECKYIO 3HAYMMOCTH TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEHUE Ka)JI0Tro
yuebHoro Bompoca. [IpumeHsisi QpoHTalbHBII ONpPOC JaTh BO3MOXHOCTb BBICTYHHUTh BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEeIyeT MOJBECTH €r0 UTOTHU: JIaTh OLIEHKY
BBICTYIIJICHUH Ka)XKJIOTO CTYAECHTA U y4eOHOM IpyIIIbI B IIEIOM. PacKphITh MONI0XKUTENbHBIE CTOPOHBI
Y HEJOCTaTKU MPOBEJIEHHOTO CEMMHAPCKOTo 3aHATHSA. OTBETUTh HA BONPOCH! CTYJEHTOB. BrinaTh
3aJaHMsl [yl CaMOCTOSITENIbHONW PabOThI IO MOJATOTOBKE K CJIEAYIOIIEMY 3aHSTHUIO.

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOrO 00yueHus: yHusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCS OTAEIbHBIMH DPACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHOi1 paboTe W/WiM LEHTPOM Yy4eOHO-METOINYECKOH paboTHI.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AKUIUXCS 10 OCBOECHUIO U CIUTLIHHBI

6.2.1. CTyaeHT ¢ caMOoro Havajia OCBOCHHUS JTUCIHTLINHBI TOJKSH BHUIMATEIIBHO 03HAKOMUTCS
¢ paboueii mporpaMMoin JUCIHUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi TpadK BEHITONHEHUS Y4eOHBIX paldoT,
npenycMorpennblx PIIJ] ¢ yuérom TpeGoBaHWN ApPYrMX IUCHMIUIMH, M3y4aeMbIX B TEKYIIEeM
cemecTpe.



6.2.3. Ilpu npoBeneHnH 3aHATUH U MPOIEAYP TEKYIIEH U MPOMEKYTOYHOW aTTECTAIlUU C
UCTOJIb30BAHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpaszoBanusi yHuBepcutera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOM paboOThl C
npernojiaBaTesieM, Tak M BO BpEeMs CAaMOCTOSITENBHOW paboThl CTYACHT JOJDKEH O0ECHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. [Ipu OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IperojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHATUd. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEHHUE CTYJIEHTaMH BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Buipl BHEayquTOPHOI CaMOCTOSATEILHON paOOTHI:

- CAaMOCTOATENBHOE U3Y4YE€HUE OTACIBHBIX TEM JUCLIUIUINHBL,

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM M MPAKTUICCKUM 3aHATHIM;

J1J1 BBIMOTHEHMSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpeJIeIeHNE [IEIM CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABaTeIbHOW 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHS, BEAYIIETO K PELICHUIO 3a/1auu;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATEIN S ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHUS CAMOCTOSTEIBHONH pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBHIIIOJIHEHUS PaOOTHI;

- pedutekcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
JI71s1 KOHTPOJIA YCIIeBaEMOCTH M KaueCcTBa OCBOSHHS AUCLUIUIMHBI HACTOAIIEH MporpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAS aTTeCTalusI (3a4er).

7.2 1llkana u KpUTEpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeJeHUH NMPOMEKYTOYHOMN aTTecTalun

7.3  OueHo4YHBIE CpeICTBA

HMIxana

Kpurepun onenuBanus
OLICHUBAHUA

BrinonHeHs! Bce BUIbI yueOHOU paboThl, TPe1yCMOTPEHHbIE YUEOHBIM IIITaHOM.
CTyneHT JEMOHCTPUpPYET COOTBETCTBUE 3HAHWN, YMEHHH, HaBBIKOB
MPUBEJACHHBIM B Tabmuuax Ioka3aTelel, omepupyer MNpuoOpEeTEeHHBIMU
3auTeHo 3HAHHUSAMH, YMEHUSAMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYallUAX MOBBILIEHHON
cinoxHocTd. [Ipy 3TOM MOryT OBITH JONYIEHBl HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS NIPH aHAIMTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUN
Y YMEHUH Ha HOBbIE, HECTaHAAPTHBIEC CUTYaIHH.
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He BobinonHen oauH wiu 6osee BUAOB yuyeOHON pabOThI, MPeayCMOTPEHHBIX
paboueii mporpammoii. CTyaeHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HaHUW, YMEHUH, HaBBHIKOB TPUBEJCHHBIM B TaOJHMIaX IOKa3aTelneH,
He 3auteHo | nomyckaroTcs 3HAUUTENbHBIE OIIMOKH, IPOSBISETCS OTCYTCTBHE 3HAHMM,
YMEHUM, HaBBIKOB IO PsAly MOKa3aTeeH, CTyIeHT UCIBITHIBAET 3HAUUTEIIbHbIE
3aTpyJHEHUS IPU ONEPUPOBAHNUY 3HAHUSAMM U YMEHUSIMU IIPU UX [IEPEHOCE Ha
HOBBIE CUTYallUH.

7.3.1. Texymmii KOHTPOJIb

Bun pabotsl @PopMa OTYETHOCTH U TEKYLIETO KOHTPOJIS
KonTponbnas pabota KonTponpHast paboTra cOAEpKHUT JaBa 3aTaHUS.
OrneHka «3a4eT» BBICTABJSICTCS CTYACHTY, €CITU
CTYACHT BBITIOJHUII BCE MPEJIOKEHHBIC 3a/1aHUs
U HE JIOMYCTUJI CYIIECTBEHHBIX OIIUOOK; OIEHKA
«HE3a4eT», €CIM CTYACHT HE BBIIOJIHUI
MOJTHOCTBIO JBa 3aJIaHMsl. BapuanTsi
KOHTPOJIBHOH ~ pabOTBl  MpencTaBleHBl B
NPUIIOKECHUH 2 K paboyeil mporpamMme

7.3.2. IlpomexxyTOouHas aTTecTaIus

[TpomesxyTouHas arTecTaus - (3a4eT) MPOBOAUTCS MO OMIIETaM B yCTHOM (opme. PerimameHT
IPOBE/ICHUS aTTECTALUU:

- BpeMs JJIs OArOTOBKU OTBETA Ha BONpockl He Ooiiee 40 MUH.;

- BpeMsl Ha OTBET Ha 3a/1aHHbIe BONpPOCk He Oonee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIPOCOB.

[lepeuyeHb BONPOCOB K 3a4eTy NPUBEACH B IPUIIOKEHUH 2 K pabodel mporpaMme.



[Tpunoxenue 1

TemaTuvyecknii n1aH AUCHUNIMHBI « MTHHOBAMOHHBIE TEXHOJIOTHH 00Pa00TKH PyHKIHMOHAJIBHBIX MATEPUATIOB» 10
HANPABJICHUIO TOATOTOBKH
22.04.01 «MaTtepuaJioBeieHre U TEXHOJIOTHHA MATEPHATOB)

(marucrp)
Bunpsl yaeOHOW pabOThI, BKITIOUAs Bunel camocTosiTenbHON paboThI Dopmsbl
Pa3znen CaMOCTOSITENIbHYIO paboTy CTYJEHTOB aTTecTaluu
CTYJEHTOB U TPYAOEMKOCTb B Hacax

<

=

8

5
e | o | J1 | IVC| Jab. | CPC | KCP | KP | KIT | PTP Peo. K/P 6] 3
3 | 8
3| 8
O | T

1. TexHHUKO-IKOHOMHYECKHUE 4 11-2| 2 — - 4

NpeaAnoOCbIVIKH HHHOBAIIMOHHBIX
NMPOU3BOACTBCHHLIX MPOLECCOB

CymHocTb npeaMera:
MHHOBAIIMOHHbBIE TEXHOJIOTHH.
IIpou3BOACTBEHHBIN IIPOLIECC KAK
NOTOK MAaTepHalioB, JHEPIHMH MU
uHpopmanuu.  Krnaccudpukanms
METOJI0B 00pabOTKM MaTepuajoB
B MAaIlMHOCTPOEHHH. TexHuko-

SKOHOMMYECKHE  MPENOCHUIKH
MHHOBAIIMOHHBIX

IIPOU3BOJICTBEHHBIX  MPOIECCOB.
[IpnopurerHsie HaIpaBJICHUSA
Pa3BUTUSI TEXHUKU U TEXHOJIOTUH.
Conocrasnenue u aHaJIN3
MPUOPUTETHBIX HanpaBJIeHUN
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pa3BUTHUS TEXHUKH U TEXHOJIOTHM
pa3HBIX JIET.

Cemunap 1
"IIpou3BoACTBeHHBbIN Npouece
KaK MOTOK MaTepuaJjoB,
JHepruu u  uHoOpManMH.
Knaccupuxanus METO0B
00padoTKn  MaTepuaioB B
MAIIMHOCTPOeHuu'" .

2. Hunosayuonnote
mexHon02uU 6
3a20moeumenbHoM
npouszeoocmee

OcHoBHbIE TEOPETUYECKUE
MOJIOKEHUSI. Tunossie
TEXHOJIOTHM B 3arOTOBUTEIHLHOM
MIPOU3BOJICTBE. JluctoBas
ITaMIIOBKA. NmnynbcHas
HITaMIIOBKA. O6bemMHas
mramnoBka. IIpokartka. Jlnutee.
KoBka. AHanu3 MHHOBallMOHHBIX
npeioxkeHuil. 9PpGEeKTUBHOCTD U
MEePCIEKTUBBI TPUMEHEHHUS.

Cemunap 2 «/HHOBaUMOHHBbIE
TeXHOJIOTUH B
3aroTOBUTEIbHOM
NMPOU3BOJCTBE

3. Hunosayuonnvie mexmuonocuu
dopmoobpazosanusn

TunoBsie TEXHOJIOTHH
dbopmoobOpazoBanus. JlezpuitHas
o0paboTka. AOpazuBHas
obpabotka.  Hano-TexHomorum.

5-6
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Amnanms MHHOBAITIOHHBIX
npeioxkeHnit. IhekTuBHOCTD U
HEepPCIIEKTUBBI IPHMEHEHHSI.

Cemunap 3 «/HHOBaLMOHHBbIE
TeXHOJIOTUH
(opmoodpazoBanus

4. Ununosayuonnvle mexnono2uu 6
UHCMPYMEHMATbHOM
npouszeoocmee

OcHoBHbIE TEOPETUYECKUE
MOJIOKEHUSL. Tunoseie
TEXHOJIOTHH B
MHCTPYMEHTAJIbHOM
IIPOU3BOJCTBE. [TopomkoBas
METaJLLyprHUsl. Mexanuyeckas
obpabotka. Ilaiika. Hanecenwme
nOKpeITHA. Haralinble 1 CcMEHHBIE
TJIACTHUHBI. Ananuz
MHHOBALIMOHHBIX MPEIJI0KEHUM.
O heKTUBHOCTh U TEPCIEKTHUBBI
PUMEHEHUS.

Cemunap 4 «Tunosbie
TeXHOJIOTUH B
HHCTPYMEHTAJBLHOM
NPON3BOJCTBE»

5. Huuosauuonunwvie cnocoowl
HaHneceHUus NOKPbIMuUil

OcHOBHBIE TEOpPETUYECKHUE
MIOJIOKECHUS. Tunossie
TEXHOJIOTHH HaHECEHUs
MTOKPBITUH. Harmnaska.
Hanburenue.

9HCKTpOXI/IMI/ILIGCKOC OCaAXICHHUC.

10
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DNEKTPOIUTHUECKOE HAHECEHHE
MIOKPBITHS. XHUMHYECKOE
OCaXICHHE U3 TMapoBOM (a3sl
(CVD). ®usuueckoe ocaxkaeHue
u3 mapoBoit ¢asel (PVD). Nonnas
UMIUTAHTAIUS B BaKyyMe. AHaIIN3
MHHOBAIIMOHHBIX  TPEIOKECHHI.
O PEeKTUBHOCTh U MEPCIICKTUBBI
MPUMEHEHHUS.

Cemunap 5 "HonHas
HMILIAHTAIUA B Bakyyme''

6. Hunosayuonnvie
(cneyuanvhsle) mexHo02uU
oopabomku.
Inekmpoguszuueckue u
INNEKMPOXUMUYECKUe Cnocodwvl
OcHOBHBIE TEOpETHUYECKHE
MOJIOKEHUS. DIIEKTpoPU3NIECKHEe
U JIEKTPOXMMUYECKHE CIIOCOOBI.
DIIeKTpOIPO3HOHHAsT 00paboTKa.
DIIEKTPOUCKPOBas obOpaboTka.
DeKTpoMexaHuYeCKas
00paboTKa. DJIEeKTpOXUMHUYECKast
00paboTka (IIEKTPOXUMUUYECKOE

MOJIMPOBAHHUE, nuidoBanue,
XOHUHTOBAaHUE u Ip.).
VYapTpa3BykoBas obOpaboTka.

DNeKTpOHHOIy4YeBasi 00paboTka.
Jlazepnast oOpaOoTka. AnHamu3
WHHOBAIIMOHHBIX  TPEJIOKCHUH.
O} PeKTUBHOCTh U MEPCHEKTUBBI
PUMEHCHHSI.

11-
12
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Cemunap 6 «JlyyeBbie MeTOIBI
00padoTKHN NOBEPXHOCTH»

7 Hunosayuonnvie
(npocpeccugnvie) mexuHono0cUU
C6apKU U pe3Ku Memaiios
OcHoBHbIE TEOPETUYECKUE
MOJIOKEHUSL. Tunosbie
TEXHOJIOTUM CBApKU U PE3KH
METAaIJIOB. DKOHOMHYECKas
11€J1€CO00Pa3HOCTh  TPUMEHEHUS
WHHOBAIIMOHHBIX
(porpeccuBHBIX ) croco0oB
cBapku u pe3ku. llmazmennas
CBapKa H  pe3Ka METaJUIOB.
JlazepHast cBapka UM  pe3ka
METaJIOB. JIEKTPOHHO-JIy4eBast
cBapka M  pe3Ka. XoJoJHas
CBapka. DNEeKTPOLLIaKOBas
CBapKa. Caapka TPEHUEM.
Huddysuonnas CBapKa.
VYnbTpa3BykoBas cBapka. AHaiau3
WHHOBAIIMOHHBIX TPEJIOKECHUH.
O} PeKTUBHOCTh U MEPCHEKTUBBI
IPUMEHEHHSI.

13-
14

Cemunap 7 «/HHOBaUMOHHBbIE
TEXHOJIOTUM CBAPKU U Pe3KH
METAJJIOB)

8. Hnnoeauuonnvle mexnonozuu
ROCNOTIHO20 cunmesa
MemainuyecKux oemanei

CocrosiHue, MEpCHNEKTUBBI U
HaIpaBJICHUS PA3BUTHSI MHPOBOTO
A OTEUYECTBECHHOI'0 aJJUTHUBHOIO

15-
16
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MIPOU3BO/ICTRA,
BBICOKOTEMIIEPATYPHBIX

COECIUHCHMH, MOKPBITUM.
CoBpeMeHHbIe TEXHOJIOTUH,
MaTepuasipl W 000pyJaOBaHUE
aJIUTUBHOTO MPOU3BO/ICTBA,

BBICOKOTEMIIEPATYPHBIX
COEIMHEHUH, IIOKPBITUH.

Cemunap 8 '"HMHHOBauMoOHHBbIE
TEeXHOJIOTHH MOCJIOHOI0
CHHTEe3a M ceKkanusa"

9. HHHOGaMMOHHble mexnoJjiocuu
6 MEXHUUECKOU 0uazuocmm<e,
KOoHmpoJie u ucnblmanuix

OcHoBHbIE TEOPETUYECKHUE
MIOJIOKECHUS. Tunossle
TEXHOJIOTMM B TEXHMYECKOU
JUarHOCTHKE, KOHTpOJIE u
UCIIBITAaHUSIX. Y HUBEpCAIbHBIE,
CIeLUaIU3UPOBAHHbIE "
CIelHaIbHbIE cpencTsa
n3mepennii. Cpeactsa u3MepeHuit
3JIEKTPOHHBIE c 1 poBoi
VHAUKALUEH. CpenctBa
WU3MEPEHUU [IOPTaTUBHBIE.
KoopaunaTHO-u3MepHUTENbHBIE
MaIIUHBI. HcnbrtaTenbHble
CTEH/Ibl. AHAJIN3 MHHOBALMOHHBIX
npeioxeHnil. 9pPEeKTUBHOCTD U
NEPCIEKTUBBI TPUMEHEHUS.

17-
18

Cemunap 9. "CoBpemeHHbIE
cpeacTBa MOHUTOPHHIA
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MeXaHHYeCKUX
XHMHUY€ECKOT0
MaTepuaJoB'

CBOMCTB )/ |
cocTaBa

HUroro

12

12

84




[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«/AHHOBAaIIMOHHBbIE TEXHOJOTMH 00PA0OTKH PYHKIMOHAJIBHBIX MATEPUAJIOB)
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB

IIpumepbl KOHTPOJIBLHOH PadOTHI

Bapuant Nel
1. CtpyKTypa HallbUIEHHOTO CJIOSL.
2. CBapuBaeMoOCTb.

Bapuant Ne2
1. JlazepHOE YIIPOUHEHHE TOBEPXHOCTH.
2. TloBepxHocTHas 3akayika MmetojioM TBY.

Bapuant Ne3
1. CyurHocTh mporecca 3IeKTPOUCKPOBOTO JIETUPOBAHUS TTIOBEPXHOCTH.
2. CxemMa nporiecca BUOPOYyroBOM HAIUIaBKH.

Bapuant Ne4
1. MonHnas uMmruianTanus.
2. Tepmomexanunueckasi 00padoTka. OCHOBHbIE BU/IBI.

Bapuant Ne5

1. Haknen o6paboTaHHBIX MOBEPXHOCTEN 3ar0TOBOK M3 MeTailIa npu o0OpaboTke pe3anueM. Cxema,
noscHsoIas 00pa3oBaHue HaKJIeNa.

2. OcHoBHbIE BUbI IITHU(POBAHUS UX IPEUMYILECTBA U HETOCTATKH.

Bonpocsl k 3auery

1. CymHOCTh HpOIECCOB IUIAKOBAHMA; POJIb IUIAKOB M (MIIOCOB B METAJUIypruM (Ha mIpuMmepe
JTOMEHHOM TJIaBKH ).

2. OKUCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUU B METAJUTYPruH ( HAa IPUMEpE MPOU3BOJICTBA YyI'yHa
Y CTaJH).

3. CymHOCTh AOMEHHOIO NIpPOLECCAa; UCXOAHBIE MAaTE€pHalbl I IOJYyYEHUS UYyTyHa, MPOAYKTHI
JIOMEHHOH IUIaBKH, OLIEHKa 3(PPEeKTUBHOCTH pabOThl JoMEHHON meun. Cxema ¥ MPUHLMI paboThI
JIOMEHHOM MeYH.

4. Cranb. CymHOCTh mpoliecca MOJYyYEeHHs CTalld METOJIOM MPSIMOTO BOCCTAHOBJICHHS KeJe3a U3
pyasl. IlpuBenure mpuMeEpbl BOCCTAaHOBUTENBHBIX XMUMHYECKMX PEAaKIUM MpU  IPSIMOM
BOCCTAHOBJICHHMH KeJle3a U3 PYyJIbl.

5. CymHocTb mpoliecca nepezena 4yryHa Ha crainb. CpaBHUTENbHAS XapaKTEPUCTUKA OCHOBHBIX
Croco0O0B MTPOM3BOJICTBA CTANIU: B KOHBEPTEpaX, MapTeHaX, AJIEKTpOreyax.
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6. MapTeHoBCKHIl cnoco0 MOJy4yeHMsI CTAIM: MCXOJIHBbIE MaTepUabl, TEXHOJOIHs, TEXHHKO-
HKOHOMHUYECKHUE MMOKa3aTen; paboTa U yCTPOUCTBO ABYXBAaHHOTO MapTeHa. CXeMbl MapTEHOBCKON
€YU ¥ JBYXBAaHHOI'O MapTEHa.

7. 1lnaBka cTayy B 3JIEKTpOIl€Uax: CYLIHOCTb IIPOLECCAa MCXOJHBIE MaTepuabl, IPEUMYIIECTBA,
o0acTh ucob30BaHus. CxeMa 3J1eKTPOIeyH JUIsl BIIIABKU CTAJIH.

8. IlyTm mOBBIIEHMS KadyecTBa CTalM: 00pabOTKa CHHTETHYECKHMMHU IIJIaKaMH, Jera3alrfus
BAaKyyMHUPOBaHHEM, MIEKTPOLLIAKOBBIN neperuiaB. OObsICHUTE CYIIIHOCTh Ka)KJJ0r0 METoJa U JaiTe
CXEMY 3JIEKTPOLIAKOBOI'O IIEPEIIaBa.

9. Knnaccuduxanuus oTJIMBOK U CIIOCOOOB JIUThsI IO MACHITa0y MPOU3BOACTBA U TEXHOJIOIMUECKOMY
NPUHIUITY (IPUMEPHI TUThS B PA30BbIE U IOCTOSHHBIE ()OPMBI).

10. JIuTeiinble cBOMCTBa CIUIABOB: >KUJIKOTEKY4ECThb, YCa/lKa, CMauMBaEMOCTh, a30NOIJIOLICHHUE,
XUMHUYECKAsi aKTUBHOCTb, JINKBALUSI.

11. Jlutee B mnecuaHble (GOPMBI: KOHCTPYKLIMs (OpMBI, JUTEHHAs OCHACTKA, (POPMOBOUHBIE
MaTepHaibl, 00J1acTh npuMeHeHus. [IpenmyiecTBa U HEJOCTATKH JIUThS B TIeCYaHbIe (POPMBI.

12. JIuthe B 0007109KOBBIE (hOPMBI.

13. JIuThe MO BHITLIABISIEMBIM MOJICTISIM.

14. JIuTbe B KOKMJIb: TpeOOBaHMS K KOKMJIKO W OTIuMBKaM. I[IpuHIMnuanbHas cxema KOKHIISA.
IIpeumyiecTBa U HETOCTATKH IIpecca.

15. JIuTee nox naBiieHHEM: CYLIHOCTb Ipoliecca, 00J1acTh UCIOIb30BaHus. [IpMHIMIIHAIbHAS cXeMa
(dopMbI 11 TUThSA N0 AaBiaeHueM. [IpenmyiiecTBa U HeJOCTaTKU IIpoLecca.

16. LleHTpoOexkHOE JHMThE: CYLIHOCTh Hpoliecca, O0JIACTb HCIOJIB30BaHUs, MNPEUMYILECTBAa U
HepocTaTKu. [IpuHnunuanbHas cxema HEHTPOOEKHOTO JIUThS.

17. XapakTepucTHKa OCHOBHBIX CHOCOOOB IOJYYEHHUS MAIIMHOCTPOUTEIbHBIX MNpoduiei; ux
CpaBHMTEJIbHAS XapaKTepUCTUKa (IIpOKaTKa, MpeccoBaHue, BosodyeHue). [IpuHuunuanbHbie cXxembl
yKa3aHHBIX [TPOLIECCOB.

18. [lonsiTue o ropsiueit 1 Xon0JHON 00pabOTKe METAJUIOB laBieHreM. Hakien u pekpucranan3anus.
M3MeHeHne MeXaHMUeCKUX CBOMCTB IpU HAKJIENE U IPU MOCIEIYIOLIEM Harpese.

19. HarpeB weramioB mnepexn oOpaOoTkoil naBneHueM. OCHOBHbIE IapaMeTphl Harpesa:
TeMIepaTypHbI HHTepBal 00pabOTKHU JAaBJICHUEM, CKOPOCTh HarpeBa, BpeMsl BBIICPIKKH 3aTOTOBKU
B [1€YH; CITIOCOOBI HarpeBa.

20. IIpokarka MeTayia: pojb NPOAYKIMHM IPOKATHOTO IIPOM3BOACTBA B MAalIMHOCTPOEHUHU;
OPOAYKIMSI TPOKATHOTO IPOU3BOJICTBA, IHepuoanyeckuid mpokar. IlpuHnunuanbHas cxema
IIPOJOJIBHON MTPOKATKH.

21. KoBka Meramia; 00acTh UCIOJIb30BaHUSI KOBKH, JeQopMalius MeTaJljla IPH KOBKE, OCHOBHBIC
orepanuu, 000pyioBaHHUE AJIsi KOBKU M 00J1aCTh €ro UCIOJb30BaHus. [I[pHHIIMIIHAIBHBIE CXEMBI.

22. O0beMHas MTaMIIOBKa; POJIb 00BEMHOMN MITAMIIOBKY B MAaIIMHOCTPOeHUH. CYIITHOCTh OTKPBITON
U 3aKPBITON MITAMIIOBKH; CITIOCOOBI MOTYYEHUS CIIOKHBIX 3aroTOBOK. O00pyaoBaHue 1151 00beMHON
HITAMITIOBKH, €r0 XapaKTepUCTHKa U 00JacTh UCIONIb30BaHusl. [IpMHIMNINAIbHBIE CXEMBI.

23. JIucToBas MITaMIIOBKA; UCIIOJIb30BaHUE JIMCTOBOM IITAMIIOBKH B MAlIMHOCTpOeHUH. OCHOBHBIE
orepanuy JUCTOBOM IITAMIIOBKHU: BBIpYOKa 3aroTOBOK, YCHJIME BBIPYOKH; BBITSKKA, KO3 PUIIMEHT
BBITSDKKH, YCHJIME BBITSDKKU. [IpMHIMIUANBHBIE CXEMBbl BBIPYOKM W BBITSOKKH. Dopmyna amis
MoJICueTa yCHIINSI BRIPYOKH.

24. Knaccugukaius crnoco60B CBapKH MO TEXHOJOTHUECKOMY NMPHHIIUITY, TIO CTETIEHU
MEXAaHU3ALMH, 10 SHEPTETUUYECKOMY TPUHIIUITY.

25. Pyunas nyroBasi cBapKa: MpUHLUIIHAIBbHAS CXeMa, HCTOYHUKU TOKA, CBAPOYHBIE MAaTEPUATIBL,
pexuMbl cBapku. [IpuBeanTe npruMepsl: MapKy JIEKTPOIHOM MPOBOJIOKH, MapKa 3JIEKTPO/1a, THII
AIIEKTPO/IA.

26. Jlyropas cBapka B YIVIEKMCIIOM Ta3e: IPUHLHUIHUAIbHAS CXE€Ma, HCTOYHUKU CBAPOYHOI'O TOKA,
CBapOYHbIE MaTepUabl, PeXUMBbI CBAPKHU; 0071aCTh IPUMEHEHHUS.

27. AproHonyroBas cBapka: NIPUHIMITHAIBEHBIE CXEMbl U Pa3HOBUIHOCTH, 00J1aCTh UCIIOIb30BaHUS.
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28. ABromaTmyeckas W MEXaHW3MpPOBaHHAs cBapka mojn Qurocom: I[IpuHIMMMATEHBIE CXEMBI,
CBapOYHBIC MaTEePHAJIbI, IPEHUMYILECTBA MPOIEcCca U 00JIaCTh MPUMEHEHHS.

29. CrpoeHHe M CBOWCTBa 3JEKTpUUYECKON Ayru. TpeOoBaHWsS K MCTOYHUKAM CBApPOYHOTO TOKA.
HampspkeHne xonocTtoro xoja s MCTOYHMKOB IOCTOSIHHOIO M IIEPEMEHHOIO ToKa. BHemiHss
XapaKTepUCTHKA UCTOYHHKA CBAPOYHOT'O TOKA.

30. CBapouHble MaTepHasbl: CBApOUYHAsi MPOBOJIOKA, CBAPOYHBIC AJIEKTPOMABI, (IIFOCHI, 3alIUTHBIE
ra3pl. Mapku 37eKTpOJHON MPOBOJIOKH, TUIT U Mapka 3iekTpoaa. CocTaB U CBOKWCTBA 3JIEKTPOIAHBIX
IIOKPBITHH.

31. Bnusinue HarpeBa Ha CTPOEHHE CBApHOIO IIIBa U OKOJIOIIOBHOM 30HBL ['opsune W XOJIOAHBIE
TPEUINHBI IPH cBapKe. MeToabl 00pHOBI C TOPSIYUMH U XOJIOJAHBIMU TPEIIMHAMH.

32. AUeTHICHOKUCIOPOHAs CBapKa: CYIIHOCTH IIpoliecca, 000pyaoBaHue, peskuMbl cBapku. [laiika
METaJUIOB: (PJIFOCHI U TIPUTION NpH Maiike. [[puHIMnuanbHoe pa3inyue MeXIy CBapKOM U MailKou.
33. CymHocth (hopmooOpa3oBaHUs JA€Taliel MAaIlMH pPE3aHUEM JIC3BUHHBIMH U aO0pa3sWBHBIMU
MHCTPYMEHTAMHU, METOJIaMHU IIOBEPXHOCTHOT'O IJIACTUYECKOTO nepopMHUPOBAHUS;
AIEKTPOIPO3UOHHBIMH, IJIEKTPOXUMHUUECKUMHU, YIBTPa3BYKOBBIMU U JIyU€BBIMU METOIAMH.

34. Haxnen o6paboTaHHBIX MOBEPXHOCTEH 3ar0OTOBOK M3 MeTailIa Mpu 00padoTke pezanuem. Cxema,
nosicHsitomasi obpazoBanue Hakiena. OTpunaTenbHble W TOJOXKUTENIbHBIE CBONCTBA HaKJema
noBepxHocTU. CriocoObl 60PHOBI C OTpULIATENBHBIMU CBOWCTBAMHU HaKJIENA.

35. TemuoBble siBI€HUS NpU pe3aHuu MeTamioB. [Ipuuunel o6pasoBanus temna. OTpunaTenbHOE
BIMSIHAE OOpa3ymoIlerocsi TeIula Ha 3aroTOBKY M HMHCTPYMEHT. (CMa304HO-OXJIaXIAIoIIHe
TEXHOJIOTHYECKHE CPe/ICTBA. DKCIIepUMEHTalIbHAsA (hOpMyIIa Ui ONPEeIeHUS TEMIIEPATyphl B 30HE
pe3aHusl.

36. OcHOBHbIE KOHCTPYKTHUBHBIC YACTH METAJUIOPEKYIIUX HHCTPYMEHTOB. OCHOBHBIE TTOBEPXHOCTH
Y KPOMKH TOKapHOTO pe3La.

37. WHCTpyMeHTanbHBIE MaTepHallbl: WHCTPYMEHTAJbHBIE CTalld, TBEPAbIC CIUIABBI, PEXKyIIas
KepaMHKa, CBEpXTBEP/Ibl€ HHCTPYMEHTAJIbHbIE MaTepralibl. VX Ha3HaueHue u 0603HaueHue.

38. Krnaccudukamuss u cuctembl 0003HAYCHHS] METAJUIOPEXKYIIMX CcTaHkoB. Kaccuduxarms
METauI000padaThIBAIONINX CTAHKOB MO BHAY OOpaOOTKU; CTEMeHsSIM TOYHOCTU. CHCTEMBI
0003HauEHMsI [T CEPUNHBIX U CIIEHUAIN3UPOBAHHBIX CTAHKOB.

39. ®opmoobpa3oBaHMEe AeTajeil MallMH Ha TOKapHBIX cTaHkax. CrnocoObl (hopmooOpazoBaHUs
BBITNIOJIHAEMBIE Ha YHUBEPCAIBHBIX TOKAPHO-BUHTOPE3HBIX CTAaHKAaX. Pa3HOBUAHOCTH TOKapHOM
00paboOTKH; TOYEHHUE, pacTauWBaHUE, MOJpe3aHue, OTpe3aHue. TexXHOJOrnyeckue BO3MOKHOCTU
TOKapHOW 00pabOTKHU MO IEPOXOBATOCTH U TOYHOCTH.

40. ®dopmooOpazoBaHue JeTajlell MallMH Ha (pPE3epHbIX CTaHKaX. Buabl MOBEPXHOCTEM,
oOpabatbiBaeMble Ha (ppe3epHbIX cTaHKax. OCHOBHbIE BUBI (Ppe3epOBaHUs IO OCIEI0BATEIbHOCTH
CHSTUSl TIPUIYCKOB, [0 IEPEMELIEHUI0 (pe3 OTHOCUTENIBHO 3aroTOBOK. TEeXHOJIOrMYecKue
BO3MOXKHOCTH TOHKOT'O ()pe3epoBaHus cTajei Mo MepoXOBaTOCTH U TOYHOCTH 00PaOOTKH.

41. Csepnenue. dopmooOpazoBanue otrBepctuil. [llepoxoBaTOCTP W TOYHOCTH OTBEPCTHH,
MOJIy4aeMbIX CBEpPJIEHHEM B KOHCTPYKIIMOHHBIX cTaysix. Kiaccudukanus cnupanbHbIX CBEpIl.

42. Ceepsenrie. OCHOBHBIE TUIIBI CBEPJIMUIIBHBIX CTAHKOB M MX Ha3HAUYCHHE.

43. [TapameTpsl pexuMa pe3aHusi Ha (ppe3epHbIX CTaHKaX M MOCIEJ0BATEIBHOCTD OMpPEAeICHUS UX
paIoHaIbHOIO COUETaHUSI.

44. 3enkepoBaHue U pa3BepTbiBaHue. Llenu 3eHkepoBaHus u pas3BeprTeiBaHus. lllepoxoBaTtocTh U
TOYHOCTb OTBEPCTUH B KOHCTPYKIIMOHHBIX CTalsX, JOCTHTacMble IIpU 3EHKEPOBAHUU U
pa3BepThiBaHuu. Kraccudukamuss 3eHKEpOB M pa3BepTOK: IO BUAY MpHBOJa, (opme
00pabaTbIBaeéMbIX OTBEPCTUN MO KOHCTPYKIUH; 110 UHCTPYMEHTAJIbHBIM MaTepualiaM.

45. IlporsaruBanue — Ha3HA4Y€HUWE, MPEUMYIIECTBA M HEIOCTaTKU. lIlepoXoBaTOCTh W TOYHOCTD,
oOecrieynBaeMas IpH MPOTATUBAHUH B JAETAIIX U3 KOHCTPYKLIMOHHBIX cTaneil. opmooOpasoBaHue
NIPY IPOTATHBAHHH.
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46. OcHOBHbIE BUIbI NUIMGOBAHUS WX TMPEUMYIIECTBA M HEAOCTATKH. TEXHOJIOTHYECKHE
BO3MOXXHOCTH IUIM(OBAaHUS IO HIEPOXOBATOCTH U To4yHOCTH. DopmooOpa3oBanue mpu
nuindoBanuu. OCHOBHBIEC TUIIBI HUTH(OBATIBHBIX CTAHKOB U UX Ha3HAYCHHE.

47. Knaccuduxanus cnoco00B OKOHYATEIbHON 00paboTKH pabounx MOBEpXHOCTEH JIeTalleil MallliH
C HUCIOJIb30BaHHWEM a0pa3uBa W METOJaMU IOBEPXHOCTHOIO IIACTHYECKOTro ehOpMUPOBAHMUS.
XOHHMHTOBaHHE, CyNepQUHMII, T0BOJAKA (MPUTHPKA) M MOJIMPOBAHUE: Ha3HAUCHHE, WHCTPYMEHTHI,
cxema o0paboOTKH.

48. @dopmupoBaHHE JAeTallell MallMH AIIEKTPOPU3UKOXUMHUECKUMH MeTonamu. Hasnauyenwe,
MpPEUMYIIECTBA M HEAOCTaTKHM MeToJ0B. CyIIHOCTH 3JE€KTPOIPO3HOHHBIX, AJIEKTPOXUMUYECKUX,
YIABTPa3BYKOBBIX W JIy4eBBIX METOAOB. [IprMepsl cxeMHOH peanm3anuu oOpabOTKH U3 KaKIou
TPYIIbI METOJIOB.

49. XuMuko-repMudeckas 00padoTKa: eMEeHTaIusl, a30THPOBAHUE CTAIH.

50. HutpouemeHTanus crajiu.

51. Auddy3nonnas MeTamin3anus: aTuTHPOBAHNE, XPOMUPOBAHUE H T.II.

52. Tepmomexanuueckas 00paborka. OCHOBHBIE BUIBI.

53. TloBepXHOCTHOE YNPOYHEHHWE METAJUIOB U CIUIABOB ITyTE€M BO3ACWUCTBUS KOHIICHTPUPOBAHHBIX
MOTOKOB PHEPTHH.

54. CnocoObl M1a3MEHHOM HAIJIaBKU € [10/1a4€i MOPOIIKOB.

55. Tloka3zaTenu KayecTBa HaIJIABJICHHOTO BaIMKa. TpemuHoo0pa3oBaHre U Mepbl OOPHOBI C HUM.
56. ITnazmennoe HambuieHUE. CYITHOCTH TIpOIECCa.

57. TloBblllIeHUE MPOYHOCTH U AATE3UN HATIBICHHBIX CIIOEB C MOJIJIOKKOM.

58. Ilna3zMeHHO-MeXxaHHUYEeCKas MOBEPXHOCTHAs 00padoTKa (TiIa3MEHHBIN HAarpeRB).

59. CymurHocTh 3MEeKTPOHHO-IIYYEBOT0 BO3/ICHCTBUS Ha MaTepuai. [lapaMeTpbl AIeKTpOHHOTO Jiyda
B UMITYJIbCHO-IIEPUOJMYECKOM U HETPEPHIBHOM pEXUMAaX I'eHEpaliH.

60. DneKTpoHHO-Ty4yeBasi 00padoTka. 3aKOHOMEPHOCTH TMOTEPh DHEPIUU HJIEKTPOHOB B
KOHJICHCUPOBAHHbBIX U Ia30BBIX Cpefax.

61. DMmuccus 3JeKTPOHOB U3 30HBI Bo3AeicTBUA. D dekTuBHbIi 1 Tepmuueckuii KI1J] anekrponHo-
JTy4yeBoi 00paboTkH. DHepreTnyeckuil 0ajgaHc npoiecca.

62. TexHoJormueckue OCOOEHHOCTH HMITYJIbCHBIX 3JIEKTPOHHO-IYYEBbIX METOJOB IOIY4EHUS
TOHKUX IJICHOK.

63. CymHocTh npolecca Jla3epHOi HarulaBku. Ee mpeunmyiecTBa M HEOCTaTKU B CPAaBHEHHHM C
JIPYTUMU BUJIaMU HAILIABKH.

64. TexHonornyeckre 0COOEHHOCTH MPOLIECCOB Ja3€PHOTO MePeIaBIeHUs HAalbUIEHHBIX TOKPBITHI
U Jla3epHOro 00beMHOro (hopmMooOpa3zoBaHUs MEPEIUIABICHUEM JIONOJHUTEIBHOTO MPUCAT0YHOTO
Marepuana.

65. TexHonOrMYeCcKHe 0COOCHHOCTH JIA3€PHOI ra30MoOPOIIKOBON HAIJIABKH.

66. TexHonornyeckre 0COOEHHOCTH JIa3€PHOM HAIUIABKU MO HMUTUKEPHOMY IOKPBITHIO.

67. IlepeunciuTe OCHOBHBIE OCOOCHHOCTH JIA3EPHOTO YIPOYHCHHUSL.

68. B ueM cocTOHT CYyITHOCTH BUOPOIYTOBOM HATLIIABKHU?

69. HazoBute criocoObl yIpO4YHEHUs JAeTajcii HalIaBKoi?

70. Kakue cymecTBylOT TEXHOJOTMYECKNE METO/1bl HOBBILIEHUSI HU3HOCOCTOMKOCTH eTaIen?

71. CymHoCTh METOia MOHHOM UMILTAHTAIIAH.

72. 1oCTOMHCTBA BAKYyMHOI'O HOHHO-TUIA3MEHHOT'O YIPOYHEHHUSI, HOHHOTO MarHETPOHHOI'O PACTIBUICHUS
1 MOHHOT'O JICTUPOBAHUA.

73. MeTosbl MarHUTHOM 00pabOTKH.

74. Bunpl 1a3epHOTO YIIPOYHEHHS.

75. YKaxxuTe BHIIBI TEPMOXUMUYIECKOHN JTa3epHON 00paOOTKH.

76. CylHOCTb Ta30IJIAMEHHOTO HaITbIJICHHUS.

777. IloBepxHOCTHas 3akanka meroaom TBY.

78. IloBepxHOCTHAs Tra3oruiaMeHHas 3akanka. CrocoObl Ta30TIaMEHHON 3aKaIKH.

79. DnexkTpo3po3uoHHas 00paboTka MmaTepranoB. OCHOBHbBIE TTOHATHS.

80. CymHOCTb Tporiecca dEeKTPOUCKPOBOTO JIETUPOBAHUS TTOBEPXHOCTH.



