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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

K ocHOBHBIM HessiMm OCBOEHUS AUCUUIUIAHBI «[[OKPBITHS U METOABI UX UCCIEAOBAHUI CIIEIYET
OTHECTH:

— TIONTOTOBKA CTYyJEHTAa K JEATCIIbHOCTH B COOTBETCTBHH C KBATH(PHUKAITMOHHON
XapaKTEPUCTUKOMN MO HApPaBJICHUIO;

— IIO3HAHUE MPUPOABl U CBOMCTB MOKPBITHUI MaTEPUAJIOB, @ TAKXKE METOAOB UX HCIBITAHUN
Ju1st HanOoJee 3((HEKTUBHOTO UCITOIh30BaHUSI B TEXHHUKE.
K ocHoBHBIM 3agayamM OCBOEHHUS ITUCHUIIMHBI «[IOKPBITHS M METOABI UX HCHBITAHUI» CIEHYET
OTHECTH:

— OCBOCHME OCHOBHBIX CBA3€H MEXIAYy CTPOCHUEM MATEpUAIOB M HUX CBOMCTBAMH
(TBEpIOCTHI0, MPOYHOCTHIO, U3HOCOCTOMKOCTBIO, INTACTUYHOCTHIO U . );

—pUOOpeTEeHNE 3HAHUI 0 METOAAaX YIPOUYHEHUSI MATEPUAIIOB;

— MOJIyYeHHE HABBIKOB MPABUJIILHO BHIOPATh ONTHUMANbHBIA METOJ YIPOYHEHHs AeTajeil B
KOHKPETHBIX YCIIOBHUSX IKCIUTyaTallHH;

— (¢hopMUPOBaHKE HABBIKOB HCIIOJIb30BAHMSI COBPEMEHHBIX METOJIOB YIIPOUYHEHHUS;

— TPUMEHEHUE TIOJYYEHHBIX 3HAHUM, HABBIKOB W YMEHHA B  MOCIEAYIOLIEH
poeCCHOHAIBHON JCATEIBHOCTH.

O6yuenne mo auciuiuiiHe <«IIOKpBITHS W METOAbl WX HUCHBITAHWN» HAIMPaBICHO Ha
dbopmupoBaHKe y 00yUYarOIMMXCs CIEAYIOMUX KoMreTreHuil B coorBeTcTBuu ¢ ®I'OC 22.03.01

«MarepuaioBe/IcHHe W TEXHOJOTHU MAaTepPHANIOBY», YTBEPXIACHHBIM IpUKa3oM MUHOOpHAayKH
Poccun ot 02.06.2020 N 701:

Koa m HauMeHOBaHNe KOMIIETEHIIHH NuaukaTopsbl J0CTHXKEHUS
KOMIIETEeHIMH
IIK-1 CriocoOeH BBIIOIHATh KOMILIEKCHEIE UIIK-1.1 3naer: uenu u 3a1a4u IPOBOTUMBIX
WCCJICIOBAHMS M UCTIBITAHUSI MAaTEpUAIOB HCCTIe0BaHUM, METO/IBI MPOBEICHUS

(u3menuit), 00pabaThIBaTh, AaHAJTM3UPOBATh U | SKCIIEPUMEHTOB U HAOIIOACHUI, 00001IIeHIS
MPEJICTaBISITh PE3YIbTATHI UCCIIEIOBAHUI U 00paboTKN UHOpMAIIHH;

NIIK-1.2 Ymeet: npoBOaUTh HAOTIOACHUS U
U3MEPEHUS, COCTABIATH OTUETHI 1O
pe3ysibTaTaM POBEJCHHBIX KCIIEPUMEHTOB,
00pabaThIBaTh M MPEJICTABISATD MMOTYyYEHHBIE
pe3yJIbTaTHI,

NIIK-1.3 imeeT HaBBIKK MPOBEIACHUS
u3MepeHuil 1 HaOroieHni, 00paboTKU
pe3yIbTaTOB, COCTABJICHUS OTYETOB U
NPEeCTABICHUS OJTYUYESHHBIX TAHHBIX

[TK-2CnocobeH ocymecTBIATh BEIOOP NIIK-2.1 3naer: MeTamu4eckue u
MaTepHaJIOB U TEXHOJIOIMYECKHX MPOLECCOB | HEMETAUINYECKHE KOHCTPYKLIMOHHBIE U
JUIS IOJTyYEeHHUs 33JaHHOTO KOMILIIEKCa WHCTPYMEHTAJIbHbIE MaTepUaIbl, UX
CBOWCTB CBOWCTBA, CIOCOOBI yIIPOYHEHHUS,

TEXHOJIOIMYECKHE BO3ZMOKHOCTH
TEPMUYECKON 00pabOTKH, METOIBI
MIPOBEJIEHUS] CTPYKTYpPHOTO aHaIn3a U
oTpesieNIeHUs SKCIUTyaTallMOHHBIX CBOWCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BBIOUpATh MaTepuaIbl s




JeTanieit MallvH, TpUuOOPOB U UHCTPYMEHTOB,
BH/JI TEPMUYIECKOI 00pabOTKH, TIPOBOIUTH
CTPYKTYPHBII aHaJIN3 U U3MEpPEHUs
noKa3aTeseil, XapaKTepU3yoIInX
JKCILTyaTallMOHHbBIE CBOMCTBA JIeTajel u
UHCTPYMEHTOB, YCTaHABINBATh MPUYHHBI HX
OTKJIOHEHHMSI OT 3a/IaHHbBIX MTAPAMETPOB;
NIIK-2.3 NmeeT HaBBIKK: BBIOOpA
MaTepHuasoB JJisl Pa3IUYHBIX U3JIETUH, BUT
TEPMHUYECKON 00pabOTKH, TPOBEICHUS
CTPYKTYpPHOTO aHaliu3a, U3MEPEHUS
noKa3aTeseil, XapaKTepU3yoIInX
JKCILTyaTallMOHHbBIE CBOMCTBA JIeTajlel u
UHCTPYMEHTOB, YCTaHABINBATh MPUYHHBI UX
OTKJIOHEHHSI OT 3aJIaHHBIX TAPaMETPOB

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JlucuMmiuHa OTHOCHUTCA K 4acTH, (OpMHUPYEMOH ydYacTHHKaMH 0Opa30BaTEJIbHbBIX
otHomeHui 6510ka b1 «Aucuummae! (MOILyIN)».
Hucuumnuna «llokpbITust M MeTOIbl MX MCHBITAHWID» B3aUMOCBSI3aHA JIOTUYECKH U
COJZIEPKaTENbHO-METOAUYECKH CO CIAEAYIOIMMU AUCIUIIIMHAMY U npakTukamu OOII:
— XuMus MaTepuasos;
— ®dusuka;
— Merposnorus, cTanaapTH3anus U cepTUPUKALUS;
— IlepcriekTUBHBIE MaTEpUAIbI;
— TexHonorus KOHCTPYKIIMOHHBIX MaTE€PHAJIOB;
— TexHonornyeckue Nporecchl NOIyYeHust 1 00 paboTKH MaTeprasos;
— OO6opynoBaHK€e U TEXHOJIOTMH 00paOOTKHU KOHIEHTPUPOBAHHBIMU OTOKAMH 3HEPIUU
— Meranmnnueckue MaTepUaIbL.

3. CtpykTypa u coaepkaHue TUCUUILIMHBI
OO011ast TPYA0EMKOCTh JAUCIUIUIHHBI COCTaBIIsAET 6 3aueTHBIX eaunuIl (216 yacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

B GHOli Da6 KonunuectBo CemecTpsl
u/n U yueOHoli padoThl 4ACOB 5 5
AyIMTOpHBIE 3AaHATHS 90 54 36
B ToMm uucne:
Jlexun 36 18 18
1
CemuHapcKue/mpakTHYeCKUe 3aHATHS 36 18 18
2
JlaGopaTopHbIe 3aHATHS 18 18
3
CamocTosiTejibHas paboTa 126 72 54
B ToM uucne:




[ToaroToBka K CEMMHAPCKUM/TIPAKTHUECKUM 90 54 36
1 1 1a00PaTOPHBIM 3aHATHIM
2 CamocTosTenbHOEC H3YUCHUE 36 18 18
IIpoMeskyTOUHASI ATTECTALUS
3adet/nud.3a4uer/7K3aMeH 3a4er 3a4er
HTtoro 216 126 90

3.2 TemaTnyeckuii mIaH M3yYeHHs TUCHUTIHMHBI
Pazmemién B mpminoxenuu 1 k pabodeit mporpamme.

3.3 CoaepxaHue TUCHUNIHHDI

Tema 1. BBoagnasi yacth

3HaueHue u 3a1a4u Kypca. Poib nOKpbITHIl MaTepuanoB B COBpeMEHHOM TexHuke. Kpurepuu
OLICHKH U BbIOOpa MOKPHITUH. PaboOThl OTEUEeCTBEHHBIX W COBPEMEHHBIX YUYEHBIX B 00JIacTH
MaTepUalIOBEECHUS U TEOPUM YNpPOUHEHUs MmarepuayioB. Kiaccudukanys METOAOB YNPOUHEHUS
MaTepHaoB.

Tema 2. ®u3nKo-XuMHYecKHe OCHOBBI YIIPOUHEHHUS] MaTepPHAJIOB

MexaHnu3mbl yripouHeHus craneid. J(ucmokaonHoe ynpounenue craneil. Jlegopmarmonnoe
ynpouHeHue. TBepIopacTBOpPHOE YIPOUYHEHHUE. 3EpPHOIpPaHMYHOE YyIpouHeHue. Tepmuueckoe
ynpounenue. TepmonedopManiioHHOE yIPOYHEHHE.

Tema 3. [losryyeHue NOKPHITHH METATIMYECKHX MATEPHAJIOB IIyTeM XMMHKO-TEPMHUYeCKOM
00padoTKN

Juddy3nonHoe HACHIIIEHNE CITIABOB METAJUIaMU M HemeTauiamu. HoBble METOIbI XUMHUKO-
TepMUYeCKoil ~ oOpaborku. JlasepHas  XuUMHKO-TepMuYeckas  oOpabotka. [Ipumenenue
HAHOIIOPOUIKOB IPY IIOBEPXHOCTHOM JIa3€PHOM JIETUPOBAaHUH.

OO01mure 3aKOHOMEPHOCTH XMMMKO-TEpMHUUYECKON 00paboTku. JudQy3noHHOE HachIllEHUE
CIUIaBOB yTJepoJoM MU a3oToM. lIpumeHeHue armocep ¢ aBTOMATHUECKUM peEryIUpOBaHHEM
MOTEHIMaNA yIJIepoaa Ul IPoLecca HEMEHTAMY U HUTPOLIEMEHTALUN.

AzotupoBanue ctanu. CTamu A a30TUPOBAHUS, PEXKHUMBI MX TepMHUUECKOW 00paboTKH,
obnacTu mnpuMeHeHHsl Tmpouecca. llpomecc HHM3KOTEMIEpaTypHOro Ta30BOT0 M KUIKOTO
a30TUPOBAHUS, UX OCOOCHHOCTHU M 00JaCTH MPUMEHEHUSI.

Honnoe azotupoBaHue MU LeMeHTalus. OJHOBPEMEHHOE HACBIIIEHUE MOBEPXHOCTH CTaJu
YIJIEPOJIOM U a30TOM.

Tema 4. [lonyyenne nOKPLITHI AeTajIeil MAIIIUH MeTOAAMU OTAEJI0YHO-
YIPOYHAKIEH00padoTKH

Hacpilienne mMOBEpXHOCTH CTael pa3jMYHBIMUA 3JIEMEHTaMU. YTNPOYHEHHE METOAaMU
IIEKTPOJINTUYECKOTO OCAXKIEHUS W PACTBOPEHHA. YIPOYHEHHE C CO3JAAHMEM IIOKPBITHS Ha
noBepxHocTU. OcaxkaeHne XHWMHYECKOW peakiued (OKCHAMpOBaHUE, CyIb(UINPOBAHUE,
dochaTupoBanre, HaHECEHHE YMPOUYHSIOMIETO CMAa304YHOIO MarepHala, OCaXICHHE W3 Tra30BOH
da3pl). DIEKTPOTUTHUYECKOE OCAXKACHUE (XpOMHUPOBAaHWE, HHUKEIMPOBAHHUE, JJIEKTpodopes,
HuKenb(ocharupoBanue, 60pupoBaHue, 60POXpoMUpOBaHUE, XpoMopochaTHPOBAHUE).

Mexanu3m MoauGUIUPOBAaHUSl CTaNbHBIX OOpa3llOB BOJHBIMU pacTBOpaMH Ha OCHOBE
CUJIMKATa HATPUS.

Tema 5. YnpouHsironiasi IoBepXHOCTHAsA 00padoTKa

[ToBepxHOCTHOE  YNPOYHEHHME 3aKaJIKOM TOKaMU BBICOKOW 4acToThl. IlnasmeHHas
MOBEPXHOCTHAS 3aKalika crajed. Bo3neiicTBue mapaMeTpoB pekuMa IUIA3MEHHOM 3aKallku CTallel
Ha (a3oBBIi COCTaB M TBEPJOCTh IOBEPXHOCTH B 30HE TEPMHUYECKOro BIHMSIHMA. BiusHue
apaMeTpoB PeKUMa IIa3MEHHOM 3aKalKi Ha FeOMETpPHIO, (pa3oBbIil COCTaB, CTPYKTYpPY U CBOMCTBA
30HBI TEPMUYECKOTO BIUSHUS.




Jlazepnast moBepxHOCTHast 00padoTka. JlazepHas 3akajika U3 TBEPIOTO U KHUIKOTO COCTOSHUS.
CtpyKTypa HOBEpXHOCTHOTO cjos. BriusHue napameTpoB 00paboTKH Ha CBOWCTBA MOBEPXHOCTHOTO
cios. JIazepHas 3aKajnka CTajied U TATAHOBBIX CILJIABOB.

Tema 6.Ilo1yyeHre MOKPHITHI METOAMM HANJIABKHU

Cymuocts HarmnaBku. Kiaccuukammsi HaruiaBoyHbIX — MaTepuanoB. Kraccuduxarms
crocoboB HarulaBKu. ['a3oBas HaraBka. PyuHas AyroBasi HarjiaBKa IITYYHBIMU AJIEKTPOJAMHU.
[TomyaBTOMaTH4eckass M aBTOMAaTUYeCKas [JIyroBas HaIUlaBKa. OJIEKTPOLUIAKOBas HaIlJaBKa.
[Inazmennas HamnaBka. MHayknumonHas HamaBka. JlazepHas HamiaBka. OJEKTPOHHO-Ty4deBast
HaIUIaBKa. OJEKTPOKOHTAKTHas HarulaBka. llnmakupoBaHue NPOKATKOW M 3KCTPYIHMPOBAHUEM.
[InakupoBaHue ¢ UCIOJIB30BAaHUEM SHEPTUH B3pbIBa. HamiaBka TpeHuem.

Tema 7. HaneceHne MOKPBLITHH MEeTOJAMU ra30TEPMUYECKOTr0 HANIbLJICHUS

Knaccudukanus BUIOB ra30Te€pMUYECKOr0 HalbUIeHUs. MaTepuaibl Uisi Ta30TEPMHUUYECKOTO
HanblIeHUs. ['a3ommamMeHHOEe M ra303JeKTPUYECKOe HambuleHHe. JlyroBas M BBICOKOYACTOTHAs
Metaum3anua. CylnHOCTh IJIa3MEHHOTO HalbUIEHUS. TEeXHOJOrus IUIa3MEHHOTO HalbUICHHUS.
Jeronarnmonnoe HambUieHUE. ["a3onnHamudeckoe "xosogHoe" HambuieHHE. JIazepHOe HalbUICHHE.
Ornpenenenne cBOWCTB NOKPbITUI. [IpMeHeHNEe ra30TepMUUECKOr0 HAMBIICHUS.

Tema 8.HaneceHue NOKPbITHI HOHHO-TIJIA3MEHHBIMU BAKYYMHBIMH METOIAMU

BakyymHOe HOHHO-IUIa3MeHHOE yrnpouHeHue. HoHHoe pacnbpuieHHe. MarHeTpoHHoe
pacnbiieHre. CynHoCTh Ipolecca MarHeTPOHHOTO pacnbUieHHUsl. MarHETPOHHBIE pAaCIbLIIUTENIbHbIE
CHUCTEMBI MOHUKEHHOTO JIaBJICHUA. MarseTpoHHbIE pacubUIUTEIbHbIE CUCTEMBI
HecOaIaHCUPOBAHHOTO THIA. MarHeTpOHHBIE PaclbUIMTEIbHBIE CUCTEMBI C 3aMKHYTOM 00JIaCThIO.
PeakTuBHBIE MOHHO-IIJIA3MEHHBIE IpoliecChl HaHeceHusd. VloHHoe ocaxkaeHue nokpeITuil. MoHHO-
T Py3MOHHOE HACHIIEHHE. XapaKTepUCTUKU Mpoliecca HOHHOTO pachbuleHHs. BaxyymHoe
TEXHOJOTHYeCcKoe 000pya0BaHuE.

Tema 9. J1eKTPOUCKPOBOE HAHECEHHE MOKPBITHIA

CymHocTh mpolecca 3JEKTPOMCKPOBOro JerupoBaHus. [lapameTpbl 3JI€KTPOMCKPOBOTO
nerupoBanus. CBoiicTBa MOKpHITUHA. OO05MacTh APPEKTUBHOTO MPUMEHEHHUS DJICKTPOUCKPOBOTO
JETUPOBAHUS.

Tema 10. Monnas uMIIaHTAIUSA

HNonnoe nerupoBanue (uMmrviantanus). CyHmIHOCTh Tpollecca HOHHON UMIUTAHTAIUU.
[Ipouecchl, mpoTekarone Mpd HWOHHOM HMMIUIAHTAIMM METAUIMYECKUX MuineHen. [lapamerpsl
mporecca HOHHOM wummuaHTaru. OCOOCHHOCTH WMILIAHTAIlMM HOHOB Ta30B M  METaJUIoB.
CTpykTypa TMOBEPXHOCTHBIX CIIOEB METAUTMYECKHX MHUIIEHEH mocie umIiutanTaiuu. CBoiCTBa
MMILJIAHTUPOBAHHBIX KOHCTPYKIIMOHHBIX METAJUIMYECKUX MAaT€PUAIIOB.

Tema 11. MarauTHOE yHIpOYHEHHe JAeTaJleil

DOnexkTpoMarHutHoe mone. Knaccudukaius METoJ0B MarHUTHOM oO0paboTku. MeTtomabl
00pabOTKM NOCTOSSHHBIM MAarHMTHBIM MOJeM. MeToJbl MMITyJIbCHON MarHUTHOW 00paboTKH.
[TepcrieKTUBHBIE METO/IBI UMITYJILCHOM MarHUTHOW 00pabOTKH.

Tema 12. TexHUKO-IKOHOMHYECKHI BHIOOP MOKPBITHI MaTepuaja

[TpuunHBl CHIKEHUS PabOTOCIIOCOOHOCTH MaTepuana: YCTAIOCTHOE pa3pylIeHHe, XPYMKoe
paspyiieHne, (PpUKITMOHHBIA HW3HOC, a0pa3WBHBIM HW3HOC, KOHTAaKTHAs YCTalOCThb, (PPETTHHT—
KOppO3Msi,  CXBaTblBaHWE U 3aeJaHUE MOBEPXHOCTEH TpeHus. Marepuanbl U METOJbl HX
YIPOUYHEHUS MPU Pa3INYHbIX BUAAX HArpy3KU JETaJIEH.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMHuHapCcKue/IPAKTHUECKUE 3aHATHUS

1. Cemunap «XuMHUECKHE METO/IbI MTOTYYECHUS TOKPBHITUI.
2. CemuHap «JlazepHas oOpaboTka cTaneii».
3. Cemunap «HammaBounbie MaTepuaib.
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Cemunap «JlazepHasi HarIaBKay.

Cemunap «CTpyKTypa 1 CBOWCTBA HAMBIJIEHHOTO CJIOS TOKPBITUS».

CemuHap «XapakTepUCTUKH MPOIECCAa HOHHOTO PACTIBUICHUS.

Cemunap «O6nacts 3¢GEeKTUBHOTO MPUMEHEHUS JIEKTPOUCKPOBOTO JIETUPOBAHUSI.
Cemunap «IloBbllIeHHe 3KCIUTYyaTallUOHHBIX CBOMCTB MAaT€pUAIOB METOJIAMU UOHHOM
MMILJIAHTALN» .

Cemunap «Bp1O0Op METOOB yIIPOYHEHUS KOHCTPYKIIMOHHBIX MAaTEPHATIOBY.

3.4.2.J1abopaTopHbIe 3aHATHUS
JlabopaTtopHast pabota «OrnpezesieHre CBOUCTB XUMUKO-TEPMUUECKUX TOKPBITHIN.
JlaGopaTopHas pabota «OnpeaesieHne CBOUCTB MOKPBITUH, TIOJYYCHHBIX HATUIABKOM».
JlabGopaTtopHast pabota «cribITaHust MOKPBITUSL, TOTYUYEHHBIX HAILJIABKOW.
JlaGopaTtopHas pabota «OnpeaeeHne CBOUCTB MOKPBITHI.

JlaboparopHas paboTa «Buapl H3HOCAa KOHCTPYKIIMOHHBIX MaTEpUaIOB IIPU TPEHUM

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboTbl IO TaHHOW AMCIUIUINHE HE TPETyCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

4.1  OcHoBHasi InTEepaTypa

. OBunHHNKOB B.B. OOopynoBaHue TEpMHUYECKUX LI€XOB: YYEOHUK JUIsl CTy[A. BBICII.

yue6.3aBeqenuii / B.B. OpunnnukoB — M. : UJ[ «®OPYM»» : UHOPA-M, 2013.— 368 c.

. bormanos, A.B. TeopeTnueckrue 0CHOBHI Jla3epHOU 00paboTKHU. [DeKTpOoHHBIH pecypc] : yuel.-

metoa. nocodue / A.B. bornanos, A.M. Muctopos, H.A. CMupHoBa. — D1eKTpoH. AaH. — M. :
MI'TY um. H.3. baymana, 2006. — 23 ¢. — Pexxum noctymna: http://e.lanbook.com/book/52096
— 3ari. ¢ sKpaHa.

4.2  JlonoJHUTeJbHAS JUTEpaTypa

. MarepuanoBenenue. Y4ueOHuk 1t By30B / mon pexakiuen b. H. Apzamacosa, I'. I'. MyxuHa /

Apszamacos b. H., Makaposa B. ., Myxun I'. I'. u np. — M. : n3narenscreo MI'TVY um. H. D.
baymana, 2003, 648 c.

. Tepmuueckast o6paboTka craneit. Metoauueckue ykazanus / nox penaxkuueit I'. M. Bonkosa —

MI'TY «MAMM», 2001.

MamuHoCcTpouTenbHbIe MaTepuaibl. MeTtoanueckue ykazanus / moa penakuueit I'. M. Bonkosa
—MI'TY «MAMMWM», 2003.

OBunnHMKOB B.B., I'ypeeBa M.A. MexaHnnueckne UCIIBITAHUS: METAJUIbl, CBAPHBIE COETUHEHNUS,
nokpeitus. — M.: U1 « POPYM» : UHOPA-M, 2015 - 272 c.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl
[IpoBenenue 3aHATUI U aTTECTAllMi BO3MOXHO B AUCTAaHLIMOHHOM (hopMare ¢ MpUMEHEHHEM

CUCTEMBI TUCTAaHIIMOHHOTO o0yueHus: yuusepcuteta (CO-LMS) Ha ocHOBe pa3paOoTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Haszsanue 50P CchUika Ha Kypce

IImenku u©W  MeTOOBl  HX
HCCIEeN0BaHUuN




4.4  JluneH3uOHHOe W  CBOOOJAHO  pacHIpoOCTpaHseMoOe  MPOrpaMMHOe
o0ecrneueHue
Ne HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0dJiagaTen | (IMIEH3UOHHOE, | POCCHIICKHUX MPOTrPaMM JJI
b) cB00OHO 9BM u B/l (npu Haanyun)
pacnpocTpaHsieM
oe)
1. Moii Oduc OO0 "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
45 CoBpemeHHble npodeccHOHATIbHbIE 0a3bl TAHHBIX U WH(POPMAIMOHHbIE

CIpaBOYHbIC CUCTEMBbI

CcblIKka Ha

Ne HaunmeHoBanue JocTynmHocTh
pecypce
HNuadopMmanmoHHO-CIIPABOYHbIE CHCTEMBbI
1. | Mndopmaunonnbie pecypest Cern http:// www.consultant.ru JlocTymHO
KoncynsrantlInroc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBI

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

1. om/ Hutepuer 6e3
OTpaHUYECHUN

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

2. okshop.ru/ Wurepner 6e3

OTpaHUYECHUN

IIpodeccnonanbHbie 6a3b1 JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru JlocTymmHO
1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com JlocTymHo
HOJUTEMaTHYeCKask peepaTHBHO-
2. | Gubnmorpaduueckas u
HayKOMETpUYECKast
(bubmmomeTpuueckas) 0aza TaHHBIX
5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne
Aynuropus st Cronbl y4eOHbIe CO CTyNbsIMH, ayJAWTOpHas J1ocka. PaGoyee mecrto
JICKIIMOHHBIX, NpenojaBaTelisi: CTOJ, CTYJ; TEPEHOCHOH TPOEKTOp + JKpaH,



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/
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71a00paTOPHBIX,
MPaKTUYECKHUX 3aHATHI
aB.1313.

115280, r. Mockaa,
ABTO03aBojckas, 1. 16

KOMIIBIOTED.

VYuebHoe 1 1abopaTopHOE 000PYIOBAHUE:

tBepaomep TP 5006; mxads! A XpaHeHUs ¢ yueOHO-METOIUIECKOM
Y HAY4YHOMU JIUTEepaTypoOil, HarJsAHbIE TOCOOUS (TLIaKaThl).

AynuTtopust st
JIEKIIMOHHBIX,
1a00paTOPHBIX,
MPaKTUYECKHUX 3aHATHI
aB.1304.

115280, r. Mockaa,
ABTO03aBojckas, 1. 16

Cronbl yueOHBIE CO CTYNbSIMH, ayIuTOpHas Jocka. Pabodee mecto
IpernojaBaTeis: CTOJ, CTYI

VYyebHoe nabopaTopHoe 000pyI0BaHUE:

MukpockonZEISSAXio;  mukporBepmomep  IIMT-3M,  nymbl
Bbpunemsa, mukpockonsl AJIBTAMM, KOMIUIEKTHI 00pa3loB st
nabopaToOpHBIX pabdoT; mKkadbl IS XpaHEHUS OOOPYIOBaHUS H
PacxXoHBIX MAaTepUAIIOB, HATJISAHbBIE TOCOOUS.

6. MeToanuyeckue peKoMeHAaluu
6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNnoAaBaTeis N0 OPraHnu3auuu
00y4eHus1
6.1.1. TlpenomaBaTenb OpraHU3yeT NPEIMOAABAHUE AWCIHUILUIMHBI B COOTBETCTBHH C

tpeboBanusmu "[losnoxkenuss o0 opraHuzanuu oOpazoBaTEIbLHOrO Ipouecca B MOCKOBCKOM
MOJMTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax', yTBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATHHU IpenojaBaTellb JOBOAMUT JIO CBEJIEHHs CTYAECHTOB COZIEp)KaHUE
paboueii mporpammbl auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
MpOrpaMMoH.

6.1.3. IIperoaBarens 0cCOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJBl U (OpPMBI MPOBEIEHUS 3aHATUNA MO JUCLUIUIMHE, BKJIIOYas MOPSIOK MPOBEIECHUS
3aHATHH C MPUMEHEHHEM TEXHOJOTUM IUCTAHLMOHHOIO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenust yausepcurera (CJ1O Mocnonutexa);

- BHJIbl, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTH B
COOTBETCTBUM C ()OHJIOM OLIEHOUYHBIX CPEJICTB;

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

6.1.4. JloBomguT OO0 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX paldoT,
npenycMorpenHsix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havajga 3aHATHH PEKOMEH/IOBATh CTYACHTaM OCHOBHYIO H
JIOTIOJTHUTEIIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. Brauane unum B KOHLE CeMecTpa JaThb CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
IPOMEXKYTOYHOU aTrTecTaluu (dK3aMeHy WM 3a4ETY).

6.1.7. Pexomenmyercst ¢akt o3HakomsieHHs cTyaeHtoB ¢ PIIJl m rpaduxom paboThr
MUCHbMEHHO 3a(UKCUPOBATH MOJMUCHIO CTYJIEHTA B JIUCTE 03HaKOMJIeHHs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBareny, BeAyIIMH JEKIHOHHBIE W TPAKTHUECKUE 3aHATHS, JIOJDKHBI
COIJIacOBbIBaTh TEMAaTUYECKUUN IUIaH NPAKTHUUECKUX 3aHATHI, HCIIONB30BATh EIUHYIO CUCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUTITUHBI.

6.1.9. [Ipu moaroToBKEe K JIAOOPATOPHOMY M NMPAKTHYECKOMY 3aHSATHIO IO TIEPEUHIO

OOBSBICHHBIX TEM IpenoaaBaTCIItoO HCOGXOHI/IMO YTOYHUTH IUIAH HUX MPOBCACHUA, MPOAYMATb
(I)OpMy.]'II/IpOBKI/I " COACPI)KAHUC y‘-IC6HLIX BOIIPOCOB, BELIHOCUMBIX Ha 06CY)KI[CHI/IC, O3HaKOMUTHECA C
MEpCUHCM BOIIPOCOB 10 TCME CEMHHApPA.
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B xone ceMuHapa BO BCTYIUTEJIBHOM CIOBE PACKPBITH NPAKTHUYECKYIO 3HAYMMOCTb TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXJIEHUE Ka)JI0Iro
yuebHoro Bompoca. [IpuMeHsiss (QpPOHTANIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYIIHTH BCEM
CTyZEHTaM, IIPUCYTCTBYIOLUM Ha 3aHATHUMU.

B 3akirounTenbHONH YacTH CEMHUHAPCKOTO 3aHSTHS CJCIyeT MOJBECTH €ro WTOTH: JaTh
OIICHKY BBICTYIUICHU KaKJOTO CTYJCHTA ¥ y4eOHOU TPYIIHI B 1IeJIOM. PacKphITh MOJIOKUTETHHBIC
CTOPOHBI M HEIOCTATKU MPOBEICHHOTO CEMHUHAPCKOTO 3aHATHS. OTBETUTH HA BOIPOCHI CTYICHTOB.
Brinath 3a1aHus Ui CaMOCTOSITEIIBHON pabOTHI 11O TIOJTOTOBKE K CIICAYIOIIEMY 3aHSITHIO.

6.1.10. Bo3MOXXHO mMpoBeIeHUE 3aHATHH M aTTecTaluid B AUCTAaHIIMOHHOM (opmaTe ¢
NPUMEHEHHEM CHCTEeMbl JHCTaHIUOHHOTO oO0y4deHus yHuBepcutera (CHO-LMS). Ilopsimok
NPOBE/ICHUS] PadOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH PACIIOPSHKECHUSIMU
MPOPEKTOpa MO yueOHOU paboTe U/WiIH IEHTPOM y4eOHO-METOUIECKON PabOTHI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JTUCHMUILJINHBI

6.2.1. CrymeHT C caMoro Hayaja OCBOEHHUS JAUCLUUIUIMHBI JOJDKEH BHHMMATEIIBHO
03HAKOMUTCS ¢ paboyel MporpaMMoi IUCHUIIIUHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi TpaduK BBIMOIHEHUS y4eOHBIX padoT,
npenycmorpeHnblx PIIJ] ¢ yuérom TpeGoBaHUM [ApyruX IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUM 3aHATHH U MpoLEAyp TEKyLIed M MPOMEXYTOYHOH aTTecTaluu C
UCTIOJI30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpazoBanus ynuBepcutetra (LMS Mocnonutexa) Kak BO BpeMs KOHTAKTHOW paboOThl ¢
npenojaBaTesieM, TaKk U BO BpEMs CaMOCTOSITENIbHON pabOThl CTYAEHT JOIKEH OO0ECIeuuTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIMOHHOI'O MOJKIIOYEHUS K CHCTEMaM JIMCTAHIIMOHHOI'O
oOyuenus. Ilpu OTCYTCTBUM TakOHM BO3MOXHOCTHM OOCYIAUTb CHUTYalUI0 C IIPErnojaBaTeieM
JUCLUTUIMHBL.

6.2.4. CamocrosiTenbHass paboTa SBISETCS OIHWM W3 BUAOB YYeOHBIX 3aHATHH. llenmb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
IpOLECcCe U3YUYEHUS TUCHUTUIMHBI.

Buasl BHEayAUTOPHON CAaMOCTOSITENTbHON pabOTHI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- MOJITOTOBKA K JICKI[MOHHBIM 3aHATHUSM;

- MOJITOTOBKA K CEMUHAPaM U NPAKTUYECKUM 3aHSATHIM;

Jlns  BBINOJHEHHs JIIOOOrO BHJIAa CAaMOCTOATENbHOM paboThl HEOOXOIUMO TMPOUTH
CJIETyIOIINE ITAlbL:

- OTpe/ieIeHNE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeJIbHOM 3a7auu;

- CaMOOIIEeHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOP aJIeKBaTHOTO criocoba JeiCTBUS, BEIYIIETo K PEHICHUIO 33/1a4U;

- IUIaHUpOBaHHE pPAOOTHI (CaMOCTOATENBHOM MM C MOMOINBIO TpEnoAaBarens) Haj
3aJlaHUEM;

- OCYIIECTBJICHHE B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIbHONM pPabOThl CaMOKOHTPOJIS
(MpOMEKyTOYHOT'O U KOHEUHOT'0) Pe3yJIbTaTOB pabOThl, U KOPPEKTUPOBKA BBIOJIHEHUS PaOOThI;

- pednexcus;

- IPE3EHTAIUs CAMOCTOSTEIbHOU PabOTHI.



12

1. DoH/1 OLICHOYHBIX CPEICTB

@oH/ OLEHOYHBIX CPEACTB mpenacTtaBieH B [lpunoxenun 2 K pabodeld mporpamMme H
BKJIFOYAET pa3/ieibl:

1. MeToabl KOHTPOJIS M OLICHUBAHUS Pe3Y/JIbTATOB 00y4eHUs!

2. lllkajia u KPpUTEPUHU OLIEHUBAHNSI Pe3yJIbTATOB 00yUYeHUs

3. OueHo4HbIe cpeaAcTBA

3.1. Tekymuii KOHTPOJIb

3.2. IIlpoMexxyTOUHask aTTecTalus



TeMaTuyecKHuil NJIAH U3yYeHUS TUCHUILVIMHBI «IlJ1eHKN U MeTOoAbI UX UCCJIe0OBAHUIN»
10 HANPABJIEHUIO NOATOTOBKH

22.03.01 «MarepuaJioBeieHre U TEXHOJOTHS MATEPUAJIOB)

1m0 leO(l)I/I.J'IlO NHOATr0OTOBKH «HepCHeKTI/IBHLIe MaTepUuaJbl U TEXHOJTOTUH»

[Tpunoxxenue 1

/o

Paznen

Cemectp

Henens cemectpa

Buapl yaeOHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO padoTy
CTYZICHTOB U TPYJIOEMKOCTbH B
gacax

Bunarl camocTosTensHOM

paboTHI CTyIEHTOB

Dopmbl
aTTecTalluu

J | I/C | Jla6. | CPC | KCP

KP | KII | PI'P

1IC

K/P

Scemectp

BBoaHas yacTh
Heob6xomuMocTs  HaHeceHUs  IUIGHOK  Ha
MOBEPXHOCTHU KOHCTPYKITMOHHBIX u
(YHKIIMOHATIBHBIX ~ MaTepuayioB.  Kpurepuu
OIICHKH U BBIOOpA MIICHOK.
DU3NKO-XUMHYECKHE OCHOBBI
MeTAJTHYEeCKUX MATEepHaJIoB

MexaHu3MBbI YIPOYHCHUS CTaJIeH.
JlucrnokaimoHHoe yIPOYHEHHUE cTajnew.
HedbopmarmonHoe yIIpOYHEHHE.
TBepaopacTBOpHOE YIPOYHEHHE.
3epHOTpaHUYHOE yIpouyHeHue. Tepmudeckoe
yIpOYHEHHE. TepmonedopmarmonHoe
YOPOYHEHHE.

YIPOYHEHUs

Ilnenku B pe3yabTaTe XMMHKO-
TepMHYecKoii 00padoTku
@u3nuecKue OCHOBBI XHMHKO-TEPMHUECKOM
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o0paboTku, moHATHE O  Kod(hduumeHre
maddysun. Llementanus, pexXxuMbl HACHILICHHS
U TOCIEAYIONMX TEepPMHYECKOH 00paboTKH
YIJIEPOAUCTHIX M JIETHPOBAHHBIX CTasICi, BUJBI
nporecca, o0nacTu IIPUMEHEHHUS.
HutponiemeHTamusi, BUIbI IPOLECCA, PEKHMBL,
obmactu npumenenus. [lpumenenue armocdep
c ABTOMATHUYECKUM pEryIMpOBaHHEM
NOTeHIMaja  yriepoja Ul Ipolecca
[IEMEHTAIIMH U HUTPOLIEMEHTALIUH.

JlabopaTtopHas pabota. Ornpezerenne CBOUCTB
XUMHKO-TEPMHUECKUX MOKPHITUI

CemunHap. XWMHUYECKHE METOIbl MOJIYYCHUS
MMOKPBITHM.

ILnenku aeraseil MalIMH MOCJIe OTAEJI0YHO-
YIPOYHSIIOLIei

00padoTKu

HacpllieHne noBepXHOCTH CTalel pa3inuyHbIMU
3JIEeMEHTaMH. Y IPOYHEHHE METO/IaMU
AIIEKTPOIIUTUYECKOTO OCAKICHUS U
pacTBOpeHUs. YIPOUHEHHE C CO3JaHUEM
IUIEHKU Ha MoBepxHocTU. OcaxieHune
XUMUYECKON peakiuen (OKCUIupoBaHue,
cyabduaupoBanue, pocharupoBanue,
HAHECEHHE YIPOUHSIOIIEr0 CMa304HOTO
MarepHaa, OCaXaeHue U3 ra3oBoi ¢a3bl).
DNEKTPOIUTHUECKOE OCAXKIEHUE
(XpoMupOBaHUE, HUKEIHUPOBAHUE,
anekTpodopes, HukenbhochaTupoBaHHE,
6opupoBaHue, 60POXpPOMHUPOBAHUE,
xpomodocdarupoBanue).

Mexanu3m MOIUGUITUPOBAHUS CTAIBHBIX
00pa3110B BOJIHBIMH PaCTBOPaMHU Ha OCHOBE
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CUJIMKaTa HaTpus.

YnpouHsiouas noBepxXHocTHas 00padoTka
[ToBepXHOCTHOE YNPOUYHEHHE 3aKaJIKOH
TOKaMHd  BBICOKOM  dacToThl. IlnasmeHHas
MOBEPXHOCTHAs 3aKajika crajei. BosneilicTBue
napamMeTpoB pexuma IJIa3MEHHOM 3aKaJKu
crtajei Ha (a3oBBIH COCTaB W TBEPIOCTh
MOBEPXHOCTH B 30HE TEPMHUYECKOTO BIIHSHUS.
BiusHue mnapameTpoB pekuma IJIa3MEHHOMU
3aKaJIKH Ha TeoMeTpHio, (a3oBBI COCTaB,
CTPYKTYpY U CBOMCTBa 30HBI TEPMHYECKOTO
BIIUSIHUSL.
JlazepHas moBepxHocTHas 00pabdoTka. JlazepHas
3aKajKa U3 TBEPJOTO U KHUIKOTO COCTOSTHUSI.
CrpyKkTypa NOBEpXHOCTHOIO ciiosi. Biausinue
napameTpoB 00pabOTKM Ha CBOWCTBA
MOBEPXHOCTHOTO ciod. JlazepHas 3akanka
CTaJIell U THTAHOBBIX CIIJIABOB

ITorydyeHune NJIeHOK METOJAMH HAIIABKHU
Cymnocts HamtaBku. Kiaccudukanus
HalIaBOYHbIX MaTepuanoB. Knaccuduxanus
croco0OB HaruIaBKH. PyuHas qyroBasi HarjiaBKa
HITYYHBIMHU 3JIEKTPOAAMHU.
[TomyaBTOMaTHYECKas! 1 aBTOMAaTHYECKast
JIyroBasi HarJaBKa.

Cemmunap. JlazepHas 00paboTKa cTaneu

N

JlaGopatopHas pabora. OmnpeneneHue CBOKMCTB
ITOKPBITHM, OTYYEHHBIX HAILJIABKOU

SN

10.

DIIEKTPOILIAKOBAs HariaBKa.
IIna3smenHas HamjaaBKa. NupykuroHHas
HaraBka. JlazepHass HaruiaBka. DJEKTPOHHO-
JydeBas HaIlJIaBKa. DJIEKTPOKOHTAKTHAs
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HamaBka.  IlnakupoBaHume — mpokarkon U
JKCTPYIUPOBAHUEM. IInaxupoBanue c
UCIIOJIb30BaHUEM SHepruu B3pbiBa. HamuaBka
TpeHueMm.  Knaccudukanuss — HamjgaBOYHBIX
MaTepHaloB. Knaccuduxanms Croco0oB
HAIUIaBKU.

11.

CemuHnap «HamnaBouHsle MaTepuanb

11

12.

Pyunas nyrosas HaraBka IITY4YHBIMU
snexrponamu. [loayasromarnueckas u
aBTOMAaTUYECKas yroBasi HAIUIABKA.
OnekTpouulakopas HarviaBka. [lmazmMeHnHas
HariaBka. IHaykuyvoHHas HaruiaBka. JIasepHas
HaIUIaBKa. DJIEKTPOHHO-JIy4€Basl HaIlJaBKa.
DNEeKTPOKOHTAKTHAsl HaIlJIaBKa.

12

13.

JlaboparopHas pabota. VcnibiTaHus MOKPBITHS,
MOJIYYEHHBIX HAIlJIABKOM.

14.

Cemunap "JlazepHas HaruiaBka'

13

S

15.

Honyqe}me IVICHOK METOJaMu
ra3oTepMuU4€CKOro HalblIJICHUSA
KJ'IaCCI/I(I)I/IKaI_[I/IH BHU 0B ra3oTcpMHUICCKOIO
HaIlbIJICHUA. MaTepI/IaJ'IBI JJIsL
Tra30TCPMHUYCCKOI0  HAIIbLJICHUA. Texnomorus
IJIa3MEHHOI'O HaIlblJICHHUA. HasepHoe
HaIlbIJICHHUC. OnpeneneHI/Ie CBOMCTB HOKpLITHfI.
HpI/IMeHeHI/IC Ta30TCPMUYCCKOTI'O HAITBJICHUS.

14

16.

I'azomamenHoe u ra3onJIeKTPUUECKOe
HambuteHne. JlyroBas W BBICOKOYACTOTHAs
MeTaJIM3allH. CyurHocTtb IIA3MEHHOT' O
HaIbUICHUS. TexHoJIOrUs IIa3MEHHOT O
HaIlbIJICHHUS.

JeroHanimonHoe HaIbUICHHE.
I'asogunamuueckoe '"xomomHoe" HaObLICHHE.

15
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Jlazepnoe HanbuieHue. OmnpezneneHue CBONCTB
nokpbITHil. [IpuMeHeHHe Ta30TepMHUECKOrO
HaIbLICHUS.

17.

JlaGopaTopHast pabota. OmnpenerncHue CBOHCTB
ITOKPBITHH.

18.

Cemunap "CTtpykTypa u CBOICTBA

HAIbJICHHOTO CJ10s MOKPHITHS"

16

19.

Jlaboparopnas  pabora  «Buapl  u3HOCa
KOHCTPYKIIMOHHBIX MAaT€PHAJIOB IPU TPCHUNY

17

HtoroBoe 3aHsTue

18

Hrtoro B 5 cemecTpe

18

18

18

72

6 cemecTp

MarHeTpoHHOe HallblJIeHHe TOHKHUX IJIEHOK
CymHocTh  Tpolecca  MarHeTPOHHOTO
HambUIeHUS. MarHeTpoHHbIE PaclbUIUTEIbHBIC
CHUCTEMBI IIOHUXKXECHHOT'O JaBJICHU .
MarHeTpoHHbIE  PACTBUIMUTENIbHBIE  CHUCTEMBI
HecOaTaHCUPOBAaHHOTO TUNA. MarHeTpoHHBIE
pacTlbUIMTENbHBIE CHCTEMBI C  3aMKHYTOU
o0macTblo.
Bakyymnoe
000pyI0BaHKE.

TCXHOJIOTHYCCKOC

CyIHOCTB Tpoliecca MarHeTpOHHOTO
HaIIbIJICHU. MarHCTpOHHBIe paCHBIHI/ITeJ'II)HI)Ie
CHCTEMBI IOHMYKEHHOTO JTABJIEHUS.
MaFHeTpOHHBIe paCHI)IJ'II/ITeJ'IBHI)Ie CUCTCMBI
HecOaTaHCUPOBAHHOTO TUTA. MarHeTPOHHBIC
paCHLIJ'H/ITeJ'IBHI)Ie CUCTECMBI C 3aMKHYTOI>'I
00/1aCTBIO.

CemuHap «XapaKTepUCTUKH MPOIECcca HOHHOTO
pacIbUICHHSD)

34

Iliienku B pe3yJibTaTe 3JIEKTPOUCKPOBOM
00padoTKH
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CymHocTs  mpolecca  3JIEKTPOUCKPOBOTO
aerupoBaHus. [lapaMeTpbl 37I€KTPOUCKPOBOTO
nerupoBaHusl. CBONCTBA NOKPHITHIM

Cemunap «O06macth 3P HeKTUBHOTO
MPUMEHEHHUS YIEKTPOUCKPOBOTO JICTUPOBAHUS»

6-7

HNonnass MuMIIaHTaIMs
CymHoCTh mpolecca HOHHOM HMIUIAHTALIUH.
[Ipomecchl, mpoTekaromue Tpd  HOHHOU
MMIUTAHTAIMA ~ METAJUIMYECKMX  MHUIICHEH.
ITapameTpsl poriecca HOHHOW UMITJIAHTAIIUN

8-9

Biausaue HOHHOU HUMIUIaHTaIuA Ha
TPUOOJOTHYECKHE CBOMCTRA.

10

CGMI/IHap «IloBpImecHnE OKCILTYyaTaluOHHBIX
CBOMCTB MaTcpruaioB MCTOdaMH HOHHOM
UMILJIaHTallu)

11-
12

TexXHUKO-IKOHOMHYECKH I BHIOOP 3aLIUTHBIX
IJICHOK MaTepuaJja

OcHoBBI paloHaIbHOIO BbIOOpA
MmaTtepuaja M MeToja ynpouyHeHMs. [IpuumHbI
CHI)KEHMsSI pabOTOCIOCOOHOCTM  MarepHana:
yCTaJIOCTHOE paspylueHue, XpyTnKoe
paspylieHue, (PUKIIMOHHBIHA W3HOC,
aOpa3uBHBI M3HOC, KOHTAKTHas YCTaJlOCTh,
(GpeTTHHr—KOppO3Hsl, CXBATHIBAHWE W 3aeTaHUE
OBEPXHOCTEH TPEHHUS.

13

10.

CemuHnap «Bb100p METO0B yHIPOUHEHHUS
KOHCTPYKILMOHHBIX MaT€pHaAJIOB)

14-
15

15.

Marepuansl 1 METOABI MX YNPOYHEHUS IpU
Pa3JIMYHBIX BUJIAX HAIPY3KH JETaleH.

16-
17

16.

Hrorosoe 3ausartue

18

Hroro B 6 cemecTpe

18

18

54

Hroro B 5 u 6 cemecTpax

36

36

18

126




[Tpunoxenue 2
K paboueii mporpaMmMe « IBOIONHS CTPYKTYPBI U CBOWCTB MaTEpUajIOB B MPoIlecce
IKCILTyaTaIuN»

OOHAOHEHOYHBIX CPEACTBIIO JUCIUITJIMHE

1. MeToabl KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUs
I[HH KOHTPOJIA YCIICBACMOCTH U Ka4YCCTBA OCBOCHUA JUCHUIIIIMHBI HaCTOSIIJ.[efI HpOI‘paMMOfI

IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEHN yCcreBaeMOoCTHU (TEKYILUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3a4eT, SK3aMeH ).

2. lllkana u KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs IPH  NPOBeJleHUHN
NPOMEKYTOYHOI aTTecTAlHN

CDopMa HpOMe)KYTOHHOﬁ arrecraluu, NpeayCMOTpCHHaA y‘le6HI>IM IUIaHOM: 5 CECMCCTp —
3a4CT, 6 CEMCCTP — 3a4CT.

Ixana

Kpurtepun onenuBanus
OLIeHUBAHMS

BreimmonHensr Bce BHIBI y4eOHOW pabOThI, TMPEIyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUM, HABBIKOB
MPUBEJACHHBIM B Tabmuuax IoKa3aTelel, Oonepupyer NpuoOpEeTEHHBIMU
3auTeHo 3HAHUAMH, YMEHUSAMHU, HABBIKAMHU, IPUMEHSAET UX B CUTYalUSAX ITOBBIIICHHOU
cioxHocTd. [Ipu 3TOM MOryT OBITH JONYIIEHBl HE3HAUMTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS P AHAIUTUYECKUX OIlepalusix, IEPEHOCE 3HAHUU
Y yMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYalUH.

He BoinonHeH oauH unu Oosee BUAOB Y4eOHOM pabOThl, MPEeayCMOTPEHHBIX
yueOHbIM MmaHoM. CTYZEHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUM,
yMEHHI, HaBBIKOB INpPHUBEIECHHBIM B TaOJMIaX IOKa3aTeNeH, IOMyCKalTCs
3HAYUTENbHbIE OIINOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUN, YMEHHUH, HABBIKOB
0 psily TOKa3aTesel, CTYyIEHT UCIIBITHIBAET 3HAYUTENIbHbIE 3aTPYAHEHUS TIPU
OIIEpUPOBAHUY 3HAHUSAMU M YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

He 3auteno

7.1  OueHo4HbIE CpeaCTBA

7.3.1. Tekymui KOHTPOJIb

HanmenoBanue [IpencraBnenue
Ne OIIEHOYHOT'O Dopma OTYETHOCTH U TEKYIIETo OLIEHOYHOT'O CPEICTBA

OoC CpeJicTBa KOHTPOJIA B ®OC
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OTMeTKa B JKypHalle MpernojaBaTesieM O
1 | Keiic-3apaua (K-3) [npucyTcTBUM Ha 3aHATUU U BBIIIOJIHEHUU
00yuaroImuMcsKenc-3a1auu.

3anaHus Ui peleHus
Kelc-3amaun

BpinosiHeHWE 3aJaHuil M 3a4a4 110
5 KouTponbHas paboTa fremaMm, NpeayCMOTPEHHBIM  paboueit
(K/P) [POrPaMMOMN JTUCIUIUIMHBI C OTMETKOM
[pernoaaBaTes «3a4TeHOY.

Kommiekt
KOHTPOJIbHBIX 3a1aHUI
10 BApUAHTaM

Toknax, OdopmieHue BBICTYIUICHU Hal
4 COOBIIeHE CCMI/IHapSKI/IX 3aHATUSX B BUJE JIOKJIAJ0B, C TeMmspr HOKJIaIIvOB,
(1) OTMETKOM MpernojaBaTeisi B KypHAJE COOOIIIEHU I
«3aUTCHO

Ecau CTYACHTOM HC npofmeH OJWH NN Oouee BUIOB TCKYLICTO KOHTPOJIA, IIPETIOAABATCIIb UMECT
IIpaBO BBICTABUTb €MY OLUCHKY «HEC 3a4YTCHO» Ha HpOMe)KYTOqHOI;'I arrecranuu.

7.3.2. [IpomexxyTouHasi aTTecTarus

IIpomexxyTounast arrectanust - (3a4eT) HPOBOJUTCA IO OwujgeraM B YCTHOM Qopme.
PermameHT npoBeeHUs aTTeCTallN:

- BpeMmsl JUIs IOJArOTOBKM OTBETa Ha BONpPOCkl He Oosee 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCkI He Oosee 10 MuH.

buner cocTouT U3 Tpex TEOPETUUECKUX BOIPOCOB.

[lepedyeHp BOPOCOB K 3aUeTy NPUBEICH B IPUIOKEHUH 2 K pabodel mporpaMMe.

3agaHusA 1J151 KOHTPOJIbHOI PpadoThI
1o qucuuiuivHe «IlJIeHKH M MeTOoABI HX HCCICAOBAHMN»

BapuanTt Nel

1. JlazepHas Tepmuueckas 0OpabOTKa B PeKMME C OIUIABIEHUEM MOBEPXHOCTH M 0€3 OIUIABICHHUS
MMOBEPXHOCTHU JIETaJH.

2. Ilnazmennoe HambuieHne. CyniHocTh mnponecca. IloBblllIeHHE NPOYHOCTH U AJTE3UU
HaNBUIEHHBIX CJIOEB C ITOJI0KKOM.

Bapwnant Ne2

1. CnocoObl 1a3MeHHOW HarulaBku ¢ mnopaded mopouikoB. Illnukepnas HamnaBka. Kpurepuu
BbIOOpPA CIIOCOOOB MJIa3MEHHOM HaIlIaBKU.

2. JlazepHoe HambUIEHUE TOKPHITHHA.

Bapuant Ne3
1. JlazepHoe oruTaBIeHNE NOBEPXHOCTH JETaNeH IS YIydIIeHNS ee KadecTBa.
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2. OcCOOEHHOCTH M TPEUMYIIECTBA IPOIECCOB OOPaOOTKM KOHLEHTPUPOBAHHBIMH MOTOKAMHU
SHEPTUH M0 CPABHEHUIO C TPAJUIIMOHHBIMU TIPOIIECCAMH.

Bapuant No4

1. Knaccudukarusi mpoueccoB oOpabOTKH KOHIICHTPUPOBAHHBIMU MOTOKAMH SHEPTHUH 10 BHIY
9HEPreTUYECKOTO BO3JICHCTBUS U TEXHOJIOTUSAM IIPUMCHEHUSI.

2. TlmasmooOpa3yromme cpenpl. TpeOoBaHusi K BBIOOPY IUIa3MOOOpasyrommx cpela. Bumbl
TUIa3MOO0OPAa3YIOIINX CPEll, UCIOIB3yEMBbIX JIJIS IIA3MEHHOH 00pabOTKH.

Bapuant Ne5

1. XapakTepuCTHKH ra3oB M Ta30BbIX CMECEH, UCMOJIb3yEeMbIX B KaueCTBE ILIa3MOOOPa3yIOIIUX
cpen: Ar, He, N2, BO31yX U UX cMeceil.

2. Tlpomecchl MaBiIeHHUS W MOBEPXHOCTHOT'O HCIAPCHHS MaTepualia B 30HE BO3JCHCTBUS Iyda.
O06pa3oBaHre CBApOYHON BaHHBI IIPH JIYYEBBIX CITOCO0AX CBAPKHU.

Bapuant Ne6

1. Kakumu akropamu ornpenessieTcs HHTEHCUBHOCTD mporiecca (G Py3HOHHOTO HACKHIIICHUS TTPU
XUMHUKO-TEPMUYECKON 00paboTKe.

2. ®okycupoBKa ICKTPOHHOTO Jy4ya M €€ BIUSHUC Ha TCOMETPUIO 30HBI MPOTIABIICHHUS.

Bapuant N7
1. CymHocTb nporecca 3JeKTPOHHO-Ty4eBOIO UCIIAPEHUS B BaKyyMe.
2. Tunsl 1 0COOEHHOCTH KOHCTPYKIIMH 30JI0THUKOBBIX BAaKyyMHBIX HaCOCOB.

BapuanT Ne§

1. TexHomormueckue OCOOCHHOCTH HMITYJIBCHBIX 3JIEKTPOHHO-IYYEBBIX METOMOB IONYYECHUS
TOHKHX TICHOK.

2. IlornonieHue Aa3epHOro U3TYUYEeHUsI MeTalIaMH.

Bapuant Ne9

1. HaHeceHMe W3HOCOCTOMKMX M KOPPO3HOHHO-CTOMKHX ITOKPBITHMM TaJlbBaHUYECKHUMH H
XUMHUYECKHUMHU CIIOCO0aMH.

2. TepMuueckasi ¥ XUMUKO-TepMUYecKasi 00paboTKa aeranei.

BapuanT Nel0
1. Hanecenne N3HOCOCTOMKHUX METAJUIMUECKUX MMOKPBITUN HAIUIABKOW M HAIIBIIICHUEM.
2. B ueM paznuune HOHHO-TIA3MEHHOTI'0 M HOHHO-TY4€BOI0 MPOLecca HAHECEHUS TUIEHOK?

- OICHKA «3a4€T» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIITIOJIHUII BCC
MPpCAJIOKCHHBIC 3aJaHNA U HE JOIMYCTUJI CYIICCTBECHHBIX OI_HI/I6OK;
OIICHKA «HE3a4Y€T» €CJIN CTYACHT HE BBIMMOJTHWII IIOJTHOCTHIO ABA 3aJaHH.

IIpumeps! Kelc-3a1a4
o aucruruivge " IIIeHKH 1 MeToaAbl X HCCae0BAHuN
1. Tema «IloBepxHOCTHasI TepMHUUECKast 0OpaboOTKa»
2. 3agaHue: nccieI0OBaHUE TEMILIETA pelibca, Makpouuida neranu, 3akaneHHon TBY,
Makponumda cBapHoro coeaunenus. [1o kaxxmomy 00pasity onpeaenseTcss MeToIuKa
TpaBJICHUS1, OMUCHIBAETCS BBISIBJICHHAs! CTPYKTYpa.
3. Oxkuaaemble pe3yabTaThl: 3aKIIOYECHHE O TPHEMKE JIETald C TEXHUYECKUM
000CHOBaHHUEM MIPHHSITOTO PEUICHHUS.
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1 Tema (mpo0Jsiema). [11a3meHnHas HamIaBka ynpoussitoiero cios Ha ctaib 30XI'CA

2. IlocienoBaTe/IbHOCTh PpelIeHMs 3aJa4M: ONpEJEICHUE ONTUMAIbHOM TIyOMHOMI
nporiaBieHus ctau 30XI'CA u 3HaueHus TOJIIIMHBI HAIJIaBJIEHHOTO CJIOSl, YCTAaHOBJICHUE
BIIMSIHUSI CKOPOCTH HAIUIABKU Ha TBEPJOCTb, M3YUYEHHUE MHUKPOCTPYKTYPBI CTaJIM IOCIE
HAaIIaBKH.

3 O:xkuaaemblii  pe3yJbTaT: 3aKIIOUYEHUE O COOJIIOJICHHH MPABMIIBHOW TEXHOJOTMU TPU
npoBenennu HariaBku cranu 30XI'CA.

- OLIEHKA «3aYT€HO» BBICTABIIAETCS CTYIEHTY, €CIM CTYIACHT 0Oe3 OIIMOOK ONMCHIBAET
IIPEBpALICHMS], [TPOUCXOAIINE IIPU HAIUIABKE CTalW; AA€T PEKOMEHJALMHU [0 pexuMam
gamtaBku ctaiu 30XI'CA;

- OLICHKA «HE 3aUTEHO» BBICTABIISICTCS CTYACHTY, €CIIH CTYACHT JOITyCKaeT rpyoble OmMOKu
IPUONMUCAHUM CTPYKTYPHBIX IPEBPAIICHUH, MPOUCXOASIIUX IPU HAIUIABKE CTaJd; IaeT
HEeIpaBWJIbHbIE PEKOMEHIAallMU 10 pekuMaM HarutaBku ctainu 30XI'CA.

Kpurepum ouenkmu:
- OIIEHKA «3aYTE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIM OH BBIMOJHUI pabOTy U BEPHO Cleal
3aKIJIIOUCHUE;
- OLICHKA «HC 3a4TCHO» BBICTABJIACTCA, €CJIU CTYACHT HEC CMOI" BBIITOJHHUTD pa60Ty.

TeMbl 10KJIa0B, COOOIIEHHU I
o aucHuiuinae «IlJIeHKn 1 MeToAbI MX HCCIe0BAHMII

[1na3mMeHHas MOBEPXHOCTHAS 3aKalKa CTajlei.
JlazepHasi MOBEpXHOCTHAsA 00paboTKa.

JlazepHas 3akanka U3 TBEPAOTO U KUIKOTO COCTOSIHUS.
JlazepHas 3akajnika cTajieu.

JlazepHas 3aKaika TUTaHOBBIX CILJIABOB.

Pyunast nqyroBas HariaBka IITYYHBIMH 3JIEKTPOIAMHU.
[TonyaBTOMaTHuueckast 1 aBToMaTH4ecKasi AyroBasi HaljaBKa.
DNeKTPOIIaKoBas HAIlJIaBKa.

[Ina3menHas HamIaBKa.

NHnykunoHHas HariaBka.

JlazepHas HariaBKa.

DIIeKTPOHHO-JIy4YeBasi HaIlJIaBKa.

DNIEKTPOKOHTAKTHAs HaIlIaBKa.

HannaBka tpenueM.

["azomiamMeHHOe U ra303JIeKTPUUECKOE HAIbUIICHHE.
JlyroBas ¥ BBICOKOYaCTOTHASI METAJIITU3AIIHSI.
JleToHAIITMOHHOE HaIbUICHUE.

T'azogunamMuueckoe "XonoaHoe" HaIbLIEHHE.
Jlazepnoe HanpuieHue. OnpeneneHre CBOMCTB MOKPBITHH.
MarneTpoHHbIE PACTIBITUTENbHBIE CUCTEMBI.
BakyymHOe TexHoIOTHYeCKOe 000py10BaHHE.
DIIEKTPOUCKPOBOE JIETUPOBAHUE.

HNonnast uMrmranTaims.

Kpurepun ouenku:
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- OLIGHKa «3aYT€HO» BBICTABIACTCS CTYIEHTY, €CIM OH MoA00paj MaTepuall, H3Yy4H,
czenan cooOlIeHue;
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYJCHTY, €CJIM OH HE MOATOTOBHII COOOIIEHHUE

BOHPOCLI K 3a49€Ty

. TeXxHOJIOrM4eCKUe METOIbI IIOBBIILIEHUS N3HOCOCTOMKOCTH ACTANICH

. Konuentpanus Hanpsbxkenuid. OctaTouHble HAIIPSKEHMs], OllpeieNieHne, Kiaccudukanus

. Bmusitaue mnactudeckoit geopmanuu Ha CTPYKTYpy U CBOMCTBA MaTepHAIIOB

. MexaHu3M ynpouHeHus

. lebopmanmonHoe ynpoyHeHue

. JlucnepcuoHHoe TBEpAeHHE

. XMMHKO-TepMHUECKasi 00paboTKa: IeMEHTAalus1, a30THPOBAHUE CTAJIH

. Hutpouemenranus cranu

. Anddysnonnas Meranmuzanys: aTUTHPOBAHUE, XPOMUPOBAHHE U T.I1.

10. Tepmomexanuueckas 06padboTka. OCHOBHbBIE BUIBI

11. CtpykTypa u CBOWCTBA MaTEPUAIIOB TTOCIIE TEPMOMEXaHUIECKOH 00pabOTKH

12. TloBepXHOCTHOE YNPOYHEHUE METAUIOB U CIUIABOB IIyTEM BO3AEUCTBHS KOHLIEHTPUPOBAHHBIX
MIOTOKOB SHEPTUU

13. Komno3unmonHsie Marepuansl. [IpuHIKIBI cO31aHus, CBOMCTBA, 00J1aCTH IPUMEHEHHUS

14. CnocoOsbl mi1a3MeHHOM HAIUIaBKHU € TT0/1a4eil TOPOIITKOB

15. HInukepHas HarnaBka. Kpurepun Beibopa crioco0o0B Mm1a3MeHHOMN HaIUIaBKU

16. OcobeHHOCTH COeNMHEHHSI METAJUIOB C 00pa30BaHKEM OOIIEeH BaHHBI PacIlIaBa pY HAIJIaBKe
17. OcobeHHOCTH COeIMHEHMSI METAJUIOB B TBEPI0XKUIKOM COCTOSIHUU IIPU HAaIlJIaBKe

18. HamnaBo4Hble MaTepuabl I TUIA3MEHHOW HAIUIaBKU, MX CBOMCTBA M OCHOBHBIE KOMIIOHEHTHI
19. TexHonornyeckre 0cOOEHHOCTH MJIa3MEHHOM HaIUIaBKU

20. Iloka3zaTenu kauecTBa HAIJIaBJICHHOIO BajlKKa. TpemnHoo0pa3oBaHye U Mepbl OOpbObI C HUM.
21. Tlocnenyromass MexaHuyeckas o00paOOTKa BaJMKOB, IIOJYYEHHBIX NpU MPOBEIECHUU
IJIa3MEHHOW HaIlJIaBKU

22. IlnazmenHoe HanbuieHHe. CyIHOCTB Mpolecca

23. TloBbllIeHNE IPOYHOCTH U aJr€3UH HAIIBUIEHHBIX CJIOEB C MOJI0KKON

24. Tlna3zMeHHO-MeXaHHuYecKas IOBEPXHOCTHAs 00paboTKa (T1a3MEeHHBbIN HarpeB)

25. HeraTuBHBIE W3MEHEHHS, MPOUCXOAIINE B MOBEPXHOCTHBIX CJOSAX JETalel MpH IUIa3MEHHO-
MeXaHU4eCKOi 00paboTKe, M METO/Ibl X CHHXKEHHS

26. CymIIHOCTH JIEKTPOHHO-IYYCBOTO BO3ACHCTBHS Ha MaTepuai. [lapaMerpsl 3J€KTPOHHOTO JTy4a
B UMITYJIbCHO-TIEPUOINYECKOM U HEMPEPHIBHOM peXHMMax reHepalnuu

27. DIeKTpOHHO-Iy4eBass 00paboTka. 3aKOHOMEPHOCTH IOTEPh JHEPTrUU DJIEKTPOHOB B
KOHJIEHCUPOBAHHBIX U I'a30BbIX Cpeax

28. OMuccus 3JeKTPOHOB U3 30HbI Bo3/ieicTBUsA. D dexkTuBHbIN U Tepmudeckuii KIT[ anextponHo-
JTy4eBoi 00paboTKH. DHEepreTHUecKuil anaHc rnporecca

29. TexHOJOTHYECKHE OCOOCHHOCTH HWMITYJIBCHBIX DJIEKTPOHHO-IYYEBBIX METOJIOB ITONYYCHUS
TOHKHX TJICHOK

30. CymHocTh mpolecca JiazepHoi HarulaBku. Ee mpenmyinecTBa W HEJOCTAaTKH B CPAaBHEHHH C
JPYTUMU BHJIAMH HATUIAaBKA

31. TexHomornyeckue OCOOEHHOCTHM NPOIECCOB JIA3EPHOTO MEpEIUIaBICHUs HAIbIJICHHBIX
MOKPBITUIL M Ja3zepHOro oO0beMHOro (opmMooOpa3zoBaHUS IMEpeIUIaBI€HUEM JOMOJHUTEIHHOTO
MPUCATOYHOTO MaTepuaa

32. TexHOJOTHYECKHUE OCOOCHHOCTH JIa3epHOM Ta30TIOPOIIKOBOH HATUIABKA

33. TexHOJOrHuecKrue OCOOCHHOCTH JIa3epHON HAIUIABKH M0 NUIMKEPHOMY MOKPBITHIO

34. TlepeuncianTe OCHOBHbIE OCOOEHHOCTH JIa3€PHOI0 YIIPOUYHEHUS

35. B 4eM cocTOUT CYIIIHOCTh BUOPOTYTOBON HAIJIaBKHU?

O 0 NO O WwWN —
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36. HazoBute criocoObl yIpoYHEHHUs AeTalel HAIIaBKOW?

37. Kakue CymecTByIOT TEXHOJIOIMYECKUE METO/IbI TIOBBIILIEHNS U3HOCOCTOMKOCTH AeTalIeh?

38. CymiHocTh METO/1a MOHHOM UMILIAHTALIUU

39. JlocToMHCTBa BaKyyMHOTO HMOHHO-TJIA3MEHHOTO YIPOYHEHUS, HOHHOIO MarHeTPOHHOIO
pacnbUIEHHUs] U HOHHOI'O JIETUPOBAaHUS

40. MeTtoasl MarHUTHOM 0OPabOTKH

41. Kakue M3MEHEHUsI NPOUCXOAIT B JUCIOKALMOHHON CTPYKTYpE IPU UMITYyJIbCHONM MarHUTHOMN
00paboTke?

42. Jlns Kakux AeTajeil peKOMEH1yeTCsl IOBEPXHOCTHAsS 3aKaJlKa C NHAYKIIMOHHBIM HarpeBom?

43. Kak npoBOJUTCS U KaKOBBI IPEUMYIIIECTBA 3aKAJIKH C MHAYKIIMOHHBIM HarpeBOM?

44. Tlouemy TeMIiepaTypa HarpeBa IOJ 3aKaJKy I[P HMHIAYKIMOHHOM HarpeBe BbIIIE, YEM IpU
Harpese B nieun? B kakom ciyuae Oyzaer moiydyeHo 0oJiee MelIkoe 3epHO aycTeHuTa?

45. Kakum 00pa3oM oINpeAessoT ONTUMaIbHbIE TapaMeTphl IpoLecca UHIYKIIMOHHOMN 3aKaaKu?

46. OueHuTe CTENEHb BIUSHUS CTPYKTYPHOTO COCTOSIHUS CTaJlel 1ocie MHIyKIMOHHON 3aKallki Ha
X MEXaHUYECKHE CBOMCTBA

47. llepeuncnuTe IpeUMyIlIecTBa HArpeBa IIa3MEHHON JIyTOi MPsIMOTO IEHCTBUS IO CPABHEHUIO C
[IEYHBIM HarpeBOM, C IIOBEPXHOCTHBIM JIA3€PHBIM U 3JIEKTPOHHO-TYUYEBbIM HarpeBOM

48. Tlouemy wHCIIONB30BAaHHE BO3AyXa KaK IUIa3MOOOpA3yIOLIEro rasa MpeANnovYTUTEIbHEe, YeM
WHEPTHBIX Ta30B, BOAOPO/Ia, a30Ta U Ap.?

49. 3aueM m@pH IUJIA3MEHHON TIOBEPXHOCTHOW 3aKajKe MPHUMEHSAETCS AJIEKTPOMArHUTHOE
CKaHHPOBAHUE IJIA3MEHHON AyTH?

50. Ucxons u3 Kakux yCIOBUHM BBIOMPAIOTCS PEXKUMBI MJIA3MEHHON MOBEPXHOCTHOMN 3aKalKu?

51. Onumure OCOOCHHOCTH CTPOCHHS W CBOMCTBA YIIPOUYHEHHBIX 30H Ha CTajsX II0CIe
MOBEPXHOCTHOM BO3yIIHO-TNIA3MEHHOM 3aKalKu

52. YUro Ha3bIBaeTCs Ja3€POM U KaKH€ 3JIEMEHTHI BXOAST B COCTAB Jlazepa?

53. HazoBute BU/bI Ja3€pHON TOBEPXHOCTHOW 00paOOTKU B 3aBUCUMOCTH OT INIOTHOCTH MOIITHOCTH
Ja3€pPHOT0 U3JTyUYEHHUS.

54. KakoBbl npeuMylIecTBa JIa3epHOI 3aKalky Mepesl U3BECTHBIMM TPAJUIMOHHBIMHU CIIOCOOaMU
3aKanku?

55. KakoBbl 0COOEHHOCTH CTPOEHUS 30HBI J1a3€pHOI0 BO3/IEHCTBHS Ha CTAIAX?

56. B ueM COCTOMT OCHOBHOE MPEUMYIIECTBO JIA3EPHOM 3aKAIKH CTalied U3 TBEPJOTO COCTOSHUS
nepe] JIa3epHOM 3aKaIKOW U3 JKUIKOTO COCTOSIHUS?

57. W3 xakux cooOpakeHUIl BbIOMpAETCs] IUIOTHOCTh MOIIHOCTH Ja3€pHOTO H3JIy4eHUs IpHU
UMITYJIbCHOM Ja3epHoi 00paboTke 6e3 OmIaBIeHUs TOBEPXHOCTH?

58. Kakoit nmpenBaputenbHOil 00pabOTKe MOABEPraroTCs U3ACIUS Mepe]] POBEICHUEM JIa3epHOU
TepMOOOpPabOTKHU?

59. O0ocHy#iTe BBIOOp CXEM J1a3€pHOT0 OOITYUYEHHS OTPE3HBIX PE31I0B, KOHIIEBBIX (pe3 U BHIPYOHBIX
HITAMIIOB.

60. [lepeuncnuTe OCHOBHBIE MTapaMeTPHI MIpoIiecca JIa3epHON TEPMOOOPaOOTKH MAaTEpUAJIOB.



