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AHHOTAIUA

Jucuummaa ~ «TexHosmorns ~ KOHCTPYKLUMOHHBIX ~ MaT€pUaloB»  BXOAUT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HampaBieHuio noArotoBku/ crnenuanbHocTH 11.03.03 «KoHCTpyHpoBaHHE U TEXHOIOTHS
AJIEKTPOHHBIX CPEJCTB » HampaBieHHOCTH «lIpoekTupoBaHHe W TEXHOJOTUS 3JIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEeACTB». Juciumnnna peanusyercs kadeapoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

VYK-2 «CnocobeH onpeneisaTh Kpyr 3ajlad B paMKax ITOCTABJICHHOM L€ M BHIOMPATh
ONTUMAJIbHBIE COCOOBI MX PELICHHUs, UCXOS U3 JIEHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYECHUI

[IK-2 «CnocobGeH apryMeHTHpPOBAaHO BBIOMPAaTh U PEANM30BBIBATH Ha TPAKTUKE
3¢ (EeKTUBHYIO METOJUKY 3KCIEPHUMEHTAIBHOIO MCCIIEJOBAHUS MApaMEeTPOB M XapaKTEPUCTUK
KOHCTPYKUMH M  TEXHOJOTMYECKMX IPOLIECCOB  3JIEKTPOHHBIX  CPEJICTB  Pa3IM4YHOIO
(YHKIIMOHAJIBHOTO HA3HAYCHUSDY

IIK-5 «CriocobeH BBINONHATH pabOThI MO TEXHOJIOTUYECKOH MOATOTOBKE MPOU3BOICTBA
JJIEKTPOHHBIX CPEACTB)

CopnepxaHue TUCUUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBA3AHHBIX C U3YyUEHHEM 0a30BbIX
TEXHOJIOTUI 00pabOTKK JeTaneil mpuOOopoB Ha 3Tamax 3aroTOBUTEIBLHOIO U 00pabaThIBAIOLIETO
IIPOM3BO/ICTBA.

[IpenonaBanye AUCUMIUIMHBI IPEIyCMaTpUBAeT cleaylomue (GopMbl  OpraHu3aliu
y4eOHOro mporiecca: JEKIUU, J1a0opaTOpHBIE pabOThI, CaMOCTOSTENbHAs padoTa CTYICHTA,
KypPCOBO€E IPOCKTUPOBAHUE.

[IporpaMMoOli AUCLUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B (hopMe IK3aMEeHa.

OO0mast TpyaA0eMKOCTh OCBOSHUS JMCIUILIMHBI COCTaBIseT S5 3aueTHBIX enuHuil, 180
4acoB.

SI3bIK 00yUeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepeyeHb MIAHUPYEMBIX PE3yJIbTATOB OOYUCHUS MO JUCIIUILTHHE
1.1. llenu npenogaBaHusl JUCIUILIHHBI
Llenbio mpenogaBaHus AUCIMIUIAHBI « TeXHOIOTUSI KOHCTPYKIIMOHHBIX MATEPUAIOB)
aBsieTcs.  (OpPMHpPOBAaHHE OCHOB  KOHCTPYKTOPCKO-TEXHOJOTHYECKOM MOJTOTOBKH
OakanaBpoB 1o HanpasieHuto 11.03.03(02).
JlMCIUIuIMHA OTHOCHUTCS K MTPEMETHOM 00JacTH penieHns Npo(hecCHOHANBHBIX 3a1a4
B COOTBETCTBUH C IPOCKTHO-KOHCTPYKTOPCKMM U TPOU3BOJCTBEHHO-TEXHOJOTHYECCKAM
BU/IaMH ITPOPECCUOHATBHOM eI TEIEHOCTH.

1.2. JlucuuruinHa BXOAMUT B  COCTaB  4YacTH, (OpMHUpyeMOW  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHH, 00pa30BaTENbHOI MPOrpaMMBbl BBICILIET0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeyeHb IaHUPYEMBIX PE3YJILTATOB O0YUCHHS MO AUCHHUILTHHE, COOTHECCHHBIX C
IUTAaHUPYEMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynprare m3yueHHs AMCIMIUIMHBI OOYYaIOMIMICS JOJDKEH 00JalaTh CIEAYIOIIUMH
KOMITCTCHIIMSIMU WM MX 9acTsMU. KOMIETCHIIMM U WHIUKATOPBI UX JOCTHXKCHHUS MTPUBEICHBI B

Tabimue 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kog u naumenoBanue | Koj u HauMeHOBaHME MHIUKATOPA JOCTHXKEHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
YK-2 Cnocoben
OTpeeINATh KPyT
3aJa4 B paMKax
IIOCTaBJICHHOHU 1IEJIN
U BBIOMpATH
ONTUMAJIbHbIE
YHuBepcanbHble CIIOCOGEL X VK-2.3.1 3HaTh BUABI PECYPCOB U OTPAaHUUYCHUS
KOMIIETEHIIUH JUISl pELIeHUs TIOCTAaBJIEHHbIX 3aJa4
pelIeHus, UCXOs U3
JIEUCTBYIOLINX
MIPABOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB u
OrpaHU4YECHUN
[1K-2 Criocoben [1K-2.3.1 3HaeT METOUKHN TPOBEACHUS
apryMEHTHPOBAHO HCCIIEIOBAaHUM MapaMETPOB U XapaKTEPUCTUK
BbIOUpATh U y3710B, OJIOKOB
peanu3oBbIBaTh HA [1K-2.3.2 3HaeT onepanuoHHOE COMPOBOKICHUE
MIpaKTHKE MpoLIecca CO3/IaHus JIEKTPOHHBIX CPEJICTB U
3P PEKTUBHYIO AEKTPOHHBIX CUCTEM
METOJIUKY [IK-2.¥.1 ymeer npoBONUTH UCCIENOBAHUS
AKCIEPUMEHTAIBHOTO | XapaKTEPUCTHK 3JIEKTPOHHBIX CPEJICTB U
[TpodeccnonanpHble | HccaeT0BaHUS TEXHOJIOTMUYECKHUX TMPOIIECCOB
KOMIIETEHIINH apaMeTpoB U [1K-2.VY.2 ymeer pa3pabarbiBaTh
XapaKTePUCTHK (GyHKIMOHATIBHBIE, CTPYKTYPHBIE U
KOHCTPYKUUHN U PUHIUIHATIBHBIE CXeMbI IPHOOPOB U CUCTEM
TEXHOJIOTUYECKHUX [IK-2.¥.3 ymeeT npoBOANUTH pacyeThI IS
IIPOLIECCOB pa3paboTku GYHKIIMOHATIBHBIX y3JI0B OOPTOBOM
AJIEKTPOHHBIX annaparypbl KOCMUYECKUX alapaToB
cpencts pasnuydoro | ITIK-2.B.1 Braneer HaBbIKaMH IPOEKTUPOBAHUS
(GYHKIIMOHATIBHOTO UIEKTPOHHBIX CPEJICTB U AIEKTPOHHBIX CUCTEM U
Ha3HauYEHUs KOHTPOJIb HaJl UX U3TOTOBJICHUEM
[Tpodeccuonanbusie | [TIK-5 Crocoben [1K-5.3.1 3HaeT npuHUMIBI yY€Ta BUAOB U
KOMIETEHINH BBINOJIHATH paObOTHI 00BEMOB MPOU3BOJCTBEHHBIX pabOT




no texHosjoruueckor | I[1K-5.3.2 3Haetr MmeTonnyeckyto 0a3y uaMepeHuit

HOJTrOTOBKE napaMeTpoB TEXHOJIOTHYECKUX MPOLIECCOB U
IIPOU3BOJICTBA TECTUPOBAHUS POAYKTa IPOU3BOJCTBA
AJIEKTPOHHBIX ITK-5.VY.1 ymeeT ocyI1ecTBIATh PerjiaMeHTHOE
CpEACTB o0ciyXuBaHHE 000PYIOBAHUS

[1IK-5.B.2 BnageeT HaBbIKAMU METPOJIOTMYECKOTO
CONPOBOXKAECHUS TEXHOJOTHYECKHUX MTPOIECCOB

2. Mecto nucuurinHbl B cTpykrype Ol
JucuumiuHa MOKeT 0a3upoBaThCS HA 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YYAOIIMMHUCS
Opyu  HW3YYEHWUU CIEAyIOUuX JUCHUIUIMH: «BBenenume B HampaBieHue», «XUMHSI»,
«MarepuanoBeneHue», « OCHOBbI TEOPUU TOUHOCTU U METO/Ibl B3aMMO3aMEHSIEMOCTI.
3HaHUs, TOJNYYCHHBIC TMPU HW3YYEHHHW MarTepuaia [JaHHOW JUCHUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEJIbBHOE 3HAY€HHE, TAK U MOTYT UCIIOJIb30BATHCS MPU U3YUEHUU BCEX KOHCTPYKTOPCKO-
TEXHOJIOTHYECKUX TUCIUIUINH y4eOHOTO TIIaHa.

3. OO0BeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlannple 00 o0meM oO0beMe MUCHUILUIMHBI, TPYIOEMKOCTH OTICNIBHBIX BHIOB y4eOHOI
paboTHI IO TUCHIUTUINHE (M paclpeIelieHUe 3TOH TPYTOEMKOCTH IO CEMeCTpaM) MPeACTaBIICHBI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJIOEMKOCTh JUCITUTUTUHBI

. Tpyn0eMKOCTb 10 ceMecTpam
Bup yueGHOM paboTh Bcero Nodl No5
1 2 3 4
Oowan mpyooemKocmsp oucyuniunl, 5/ 180 4/ 144 1/ 36
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 39 22 17
Ayoumopuwle 3anamus, BCETo 4ac. 85 68 17
B TOM YHCJIE:
nekrun (JI), (gac) 34 34
npakTudeckne/cemuHapckue 3aaarus  (113),
(dac)
nabopartopusie pabotsl (JIP), (vac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmosmenvnasn paboma, Bcero (1ac) 59 40 19
Buo npomesrcymounoi ammecmayuu’. 3ayer,
mudd. 3ager, sk3amed (3ader, Judd. 3auq, JK3., OK3.
OK3.%%*)

*k
Ilpumevanue:  kaHIMAATCKHUI SK3aMeH

4. CopeprxaHue JUCITUTITUHBI
4.1. PacnpeneneHue TpyIOEMKOCTH JUCIUILIMHBI IO pa3/ieiaM U BUJaM 3aHSITHI.
Pazpgenbl, TEeMBI TUCHUIIITUHBI U UX TPYJIOEMKOCTh TPUBEJICHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCHUIIIIMHBI, HX TPYAOEMKOCTh

Paznenbl, TeMbI TUCIUTUTMHBI Jexapm | 113 (C3)|  JIP KII CPC
’ (dac) (dac) (aac) (uac) (aac)
Cemectp 4
Paznen 1. O0mas XapaKTepI/ICTI/IK?: TEXHOJIOTHUYECKUX 4 4
MTPOIIECCOB M3TOTOBJICHHUS JCTaNICH.




Pazgen 2. OCHOBBI TUTEHHOTO MPOU3BOICTBA 3 4 4
Paznen 3. O6paboTka METAIIOB JaBICHUEM 4 4 4
Paznen 4. Paznen 4. Tepmuueckast 06paboTka u 2 4 4
MMOBEPXHOCTHOE YITPOYHEHHUE CIJIABOB
Pazgen 5.M3roToBieHue 3arOTOBOK U3 3 4 4
HEMETAJUTMYECKUX MaTepHajoB
Pazpen 6.I/I3EOTOBJIGHI/IG 3aTOTOBOK H Jeranen 3 2 4
MOPOIITKOBOM METAILTYpruei
Paznen 7.dusndeckue 1 MEXaHUYECKUE OCHOBBI 5 4 4
00pabOTKN MaTepHaIOB PE3AHUEM.
Pazgen 8.XapakTepucTruka OCHOBHBIX OTeparui 3 4 4
00paboTKH pe3aHueM
Paznen 9.;TCXHOJ'IOFI/I‘{eCKI/Ie ornepalnyyu HaHeCEHUs 2 4 4
MOKPBITHIA
Paznen 10.OnexTpodusndeckue U 3MeKTPOXUMUYCCKUE
MeTob! popMooOpasoBaHus neTaneit 5 4 4
puOOPOCTPOSHUS
Hroro B cemecTpe: 34 34 40
Cemectp 5
BrinonHenue KypcoBoro npoeKra 17
Hroro B cemectpe: 17 19
Hroro 34 0 34 17 59

IIpakTHueckass IOATNOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
o0y4JalImUMHUCA  ONpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oy;aymiei
npodecCHOHATIBHOMN 1 TeNbHOCTBIO.

4.2. CopepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
Copepxanre pa3esioB U TeM JEKIIMOHHBIX 3aHIATUN TPUBEICHO B Ta0nuiie 4.

TaGm/Iua 4 — CO,Z[Cp)KaHI/Ie Ppa3AacyioB v TEM JICKIHHMOHHOT'O ITUKJIA

HOMep pasaciia Hassanwne u COACPIKAHUC PA3aCIIOB U TEM JICKIMOHHbBIX 3aHATHH

1 Paznen 1. Obmias xapakTepucTUKa TEXHOJIOTHUYECKHUX MPOIIECCOB
M3TOTOBJICHUS JE€Tajel N3 KOHCTPYKIIMOHHBIX MaTEPUAJIOB.
q)I/I?;I/IKO-XI/IMI/ILICCKI/Ie U MCXAaHUYCCKNUEC OCHOBBI
TEXHOJOTHYECKHX MPOIECCOB U3TOTOBJICHHUS JICTAJICH.
KJ'IaCCI/I(bI/IKaHI/ISI TCXHOJIOTHUYCCKUX HpOHeCCOB N3TOTOBJICHUA
JIeTalieil mo crrocodaM BO3EHCTBUSL.

2 Paznen 2. OCHOBBI IMTEHHOTO MPOU3BOJICTBA.

®dusnueckas npupoaa KpUCTaIM3alluK CIUIaBoB. BiusiHue
CTPYKTYpPBI U CBOMCTB METAINTMYECKUX PACIIABOB HA MPOIECC
TuThs. QaKTOPHI, ONPEIEIAIONINE TPOIOTKUTEIBHOCTh
3aTBEP/ICBaHUs OTJIMBOK. BiMsiHUE CKOPOCTH KpUCTAIITU3AIINN
Ha CTPYKTYPY M CBOMCTBA METAJIOB U CILUIABOB.

Jluteitnbie cBOMCTBA CrIaBOB. JKUAKOTEKYYECTh CIIJIABOB U
dakTopsbl, BIUAIONIUE HA Hee. Y calka CruiaBoB. JIMKBauu u
raspl B JJUTEHHBIX CIUIaBaX.




OCHOBHBIE CITOCOOBI JTUThA. TEXHOJIOTHYECKHE OCOOCHHOCTH
JUTHs B iecyanbie opMebl. JIuThe B criennaibHbie (OPMBI:
000JIOYKOBBIE, 110 BBIIUIABIIEMBIM MOAEIAM, B KOKHIb. JINTBE C
MPUMEHEHNEM BHEIIHUX BO3JAECHCTBUI HA KUJKUU U
KPUCTALTU3YIOMIMICS METAJLT: TIOJT IaBIIEHUEM, IIEHTPOOEKHOE,
JUTHEC BAKYYMHBIM BCACHIBAHUEM M BBKUMAHHEM.

[Tomyuenue OTIMBOK METOIOM HAIPABICHHOW KPUCTAJITU3AIIUN.
DUBHKO-XMMHUYECKHE OCHOBBI HAIIPABJICHHOW KPUCTAJITU3AIIUN
CIIaBOB. TEXHOJIOTHYECKUE OCHOBBI IMOTYUYEHHUS OTIIMBOK CO
CTONOUYATOM CTPYKTYpOi. MOHOKPHUCTATIINYECKOE JTUThHE.
HampaBrneHHO-KpHCTaININ30BaHHbBIE SBTEKTUKH.

ObecneueHne TEXHOIOTMYHOCTH JIMTHIX JIETAJIEH.
TeXHOJIOTHYHOCTh KOHCTPYKIUN OTIUBOK. CpaBHHUTEIbHAS
OIIEHKA CITIOCOOOB JIUThS U yCJIOBHSI BBIOOpA

Paznen 3. O6paboTKa METAIIOB JaBJICHUEM.
DU3HKO-MEXaHHUYECKHUE OCHOBBI 00Pa0OTKH METAIIIOB
naBieHreM. OCHOBHbBIE TApaMETPhl, XapaKTePU3YIOIIUE
IUIACTUYECKYIO Aepopmainio nmpu oO6padboTKe METaIOB
naBicHUEeM. BiusHue pa3nuvabiX (pakToOpoB HA IACTUYHOCTh
METAJIJIOB M COTIPOTHUBIICHUE TUTACTUIECKOMY 1e(POPMHUPOBAHUIO.
TexHomornuecKue MpOIECCHl MOTyUYeHUs MPOPUIICH: MPOKATHOE
MIPOU3BOICTBO, BOJIOUCHHE, TPECCOBAHUE.

TexHOIOTHYECKHE MPOIECCHI MOTYUEHHUS 3aTOTOBOK: KOBKA,
ropsiuasi 00beMHas ITaMIIOBKa, XOJI0IHasi O0beMHas
IITaMIIOBKA. TeXHOJOTHYEeCKHEe OCOOCHHOCTH KOBKHU U
[ITAMIIOBKH BBICOKOJIETUPOBAHHBIX U TPYIHOAEHOPMHUPYEMBIX
METaJUIOB U CILJIaBOB. BhICOKOAHEPreTHYECKHE UMITYILCHBIE
METO/IbI IIITAMITOBKHU.

JlucToBas mTamMnoBKa: pa3aenuTeabHbie 1 popmMooOpasyromme
onepanuu. OO0pyI0BaHNE U UHCTPYMEHT JIJISl JTUCTOBOM
[ITAMIIOBKH

Paznen 4. Tepmuueckast 00paboTka 1 MOBEPXHOCTHOE
YIPOYHEHHE CIJIaBOB.

Tepmuueckas o6paboTka cranu. [IpeBpaiieHus B cTanu npu
PaBHOBECHOM HarpeBe U OXJIaXKAeHUH. MapTeHCuTHOE
npeBpamieHre. OCHOBHBIE BUIbI TEPMUYECKON 00paOOTKH CTaNH.
Xumuko-TepmMuueckas oopadbortka. Juddy3nonHoe HachIieHNE
CIUIaBOB yTJIEPOAOM U a30ToM. {uddy3nonHoe HackileHIE
CIUIaBOB METAJlJIaMU U HeMeTalulaMu. JlazepHas Tepmuueckas u
XUMHUKO-TepMHUUecKas o0paboTka.

Paznen 5. M3roroBnenue nerajiei 13 HEMETATUIMYECKUX
MaTEepUasoB.

OcHOBHBIE CTTOCOOBI MTEPEPaAOOTKH TIACTMACC: JINTHE MO/
JABJICHUEM U TIPECCOBAHUE; MX PA3HOBHUIHOCTH, OCHOBHBIC




3TaIBl TEXHOJIIOTHYECKOTO IpoIiecca, 000pyA0BaHNE U
TEXHOJIOTUYECKasi OCHACTKA.

TexHOIOT s MPUTOTOBIICHHUS PE3NHOBBIX CMECE! U
¢dopmooOpa3oBaHue aeTaNeH U3 PE3UHBI.

TexHOJIOrHYeCKue MPOLECCH U3TOTOBJICHUS U 00pabOTKH
crekia. Kepamuka 1 0coOEHHOCTH M3TOTOBIICHUS JIeTalleH U3
kepaMuku. CriocoOb1 00pabOTKH M COSTUHEHUS
KOMITO3UIIMOHHBIX MAaTEpHAJIOB.

Paznen 6. M3rotoBnenue 3aroToOBOK U AeTalleld MOPOLIKOBOM
MeETaJULy pruei.

OCHOBHBIE 3Tanbl TEXHOJIOTHUYECKOTO MPOIEcca, UX
xapakrepuctuka. [loaroroBka mmxrtel. MeTO1bl JO3UPOBAHUS
KOMITOHEHTOB 110 00beMy 1 Macce. Tepmuyeckasi 0opaboTka
KoMIOHEeHTOB. Cniekanue u popmosanue. KannbpoBouHbie
ONEpaLHH.

Paznen 7. ®usnueckue U MEXaHUUECKUE OCHOBBI 00pabOTKH
MaTepHallOB Pe3aHUEM.

CyImHOCTB M cXeMbI crioco00oB 00padboTku. [Tapamerpsl
TEXHOJIOTHYECKOTO Tpoliecca pe3anus. TerioBbie IpoIecchl B
30HE pe3aHusi U CMa309HO-OXJIAKJAr0IIne cpebl. Biusiaue
BuOpamuu cuctembl CITN/] n Texnonornyeckoun
HACJIEJICTBEHHOCTU Ha Ka4eCTBO 00OPa0OTaHHBIX MOBEPXHOCTEH.
[Tpouecc cTpykk000pa30BaHUs M U3HOC PEXKYILETO
uHCTpyMeHTa. [TapameTpsl uzHocCa.

XapakTepuCTUKa CHUJI, IEHCTBYIOMIUX HA HHCTPYMEHT IpU
pe3anuu. KonmuecTBeHHas olleHKa CUJI pe3aHusi. MOLTHOCTb,
3aTpayuBaeMas Ha pe3aHue.

Pexxumsbl pezanns. @akTopel, BIUAIONIME HA UX HA3HAYCHHUE.
Mertoarka Ha3HAUYEHUS PEXKUMOB pe3aHust. OnpeeneHme
apaMeTPOB ONTUMAIBHOTO PEKUMA PE3aHMSL.
Mertannopexyiiue cTaHKd. TexHoIornyecKkue BO3MOKHOCTH U
00J1acTh MpUMEHEHHUs croco0oB pezanus. OO0pabaThIBAEMOCTh
KOHCTPYKLIMOHHBIX MaT€pHUajOB PE3aHUEM.

Paznen 8. XapakTepucTika OCHOBHBIX ONepaiiii 00paboTku
pe3aHHeM.

Pasmepnas u 6e3pazmepHas oopadotka. Tokapnast o6paboTka,
00paboTKa OTBEPCTHIl pa3MEepHBIM HHCTPYMEHTOM, ppe3epHas
00paboTka, nundoBanue, pe3bOOHape3aHne, N3TOTOBICHNE
3y04aThIX KOJIEC, JOBOJOYHBIE ONEpaIlii MEXaHOOOPaOOTKH.
KunemaTnyeckne cxeMbl epeMenIeHus 3arOTOBKU U
UHCTpYMeHTa. [ 'eomMeTpruyeckre napaMeTphl 3aTOUKN PEXKYIIETO
MHCTPYMEHTA U MX BIMSHUE HA Ka4eCTBO 00pabOTKH.
Omnpeznenenre napaMeTpOB HOPM BPEMEHH ISl KaXKIOTO BUIA
00paboTKH.




9 Paznen 9. TexHonornueckue onepanvy HaHECEHUS TOKPBITUIA
HaznaueHue 1 BUIbI MOKPHITHI. TEXHOIOTHUECKHE OTepaliuu
MOJTOTOBKU MOBEPXHOCTHU K MOKPHITHIO. XapaKTePUCTHKA
TEXHOJIOTMYECKOT0 MPOIEeCcCa HAHECEHUS METAIITUYECKHUX,
XUMHUYCCKUX, HaKOKpaCO‘-IHLIX nu HOHI/IMepHBIX HOKpBITI/II\/JI.

10 Paznen 10. DnexkTpodu3ndeckre u EKTPOXUMUIECKUE METOIbI
dhopmMooOpazoBaHus JeTaNICH MPUOOPOCTPOCHHUS.
DJIEKTPOIPO3UOHHAS pa3MepHasi 00padoTKa.
DJIEKTPOXUMHYECKAs pa3MepHasi 00padoTKa. Y IbTpa3ByKOBast
abpa3uBHas pa3MepHas o0paboTka. JlyueBbie MeTOIbI
00paboTku. KoMOMHMPOBaHHBIE METO/IbI pa3MepHON 00PaOOTKH.

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux No
No | Temsbl npaktudeckux | OOpMbl IpakTUUYECKUX | TpPya0eMKOCTb, |IPaKTHYECKOM [pasjaesia
/11 3aHATUN 3aHSATHHI (qac) MOATOTOBKH, | JUCITHIT

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

| |

Bcero

Ilpumeuanue: npakmuueckue (cemMuHapckue) 3auamusi MO2YmMm  NpoOXooums 8
UHMEPAKMUBHOU hopme. peulenue CUMYAYUOHHBIX 3A0ay, 3AHAMUSL NO MOOEIUPOBAHUIO
PeanvublX YClogull, 0elosvle uzpvl, U2po8oe NPOeKMUposanue, UMUMAYUOHHbIE 3AHAMUS,
8ble30Hble 3aHAMUA 8 Op2anuzayuu (npeonpusmus), O0enosas y4eOHAs uepa, poneeas uepd,
ACUXOTI02UYeCKULl MPeHUH2, Kelic, MO32080U WMYpM, 2PYNNo8ble OUCKYCCUU U M.O.

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHIA U UX TPYIOEMKOCTh ITPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue 1a60paTopHBIX pabot TpyaoeMKoCTh, | MpaKTHYECKOH | pa3iena
/T (dac) MOJATOTOBKH, | JUCIUII
(dac) JIUHBI
Cemectp 4
1 | MccrnenoBanne MUKpOTBEPAOCTH 4 3 3,4,7
MOBEPXHOCTHOTO CJIOSI IeTaJIei
2 | UccnenoBanue XxapakTepUCTUK 4 3 7
MTOBEPXHOCTHBIX MOKPBITHH JeTayien
3 | UccnemoBanue mepoxoBaToCTH 6 4 4
MTOBEPXHOCTHOTO CJI0sI IeTasien
4 | UccnenoBaHne TOYHOCTHBIX XapaKTEPUCTUK 8 4 3
W3TOTOBJICHHUSI IeTasIel
5 | MoaenupoBanue U Ucciae0BaHUE 4 4 10
TEXHOJIOTHYECKOT0 TpoIecca
AJIEKTPOIPO3UOHHON 00pabOTKH




6 | UccnemoBanue ornepamuii X0JI0THOM 8 4 2
JINCTOBOM IITAMITOBKU

Bcero 34 22

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

[lenp KypcoOBOTO MPOEKTA:

YacoB nmpakTUYECKOM MOATOTOBKHU: 17

[IpumepHbIe TeMbI 3a1aHNUi HAa KypCOBOW ITPOEKT IpuBeaeHbI B pazaene 10 PIT/I.

4.6. CamocrosrenbHas padoTa 00y4aroIXCs
Buiel camocTosITeNIbHOM pabOThI M €€ TPYJA0SMKOCTh PUBEICHBI B TaOIHUIIE 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHOW PabOTHI U €€ TPYA0EMKOCTh

. Bcero
Bun camocrositensHOI paboTh wac ’ Cemecrtp 4, yac Cemectp 5, yac
1 2 3 4
N3ydeHne TeopeTHUEeCKOro MaTepuaia 20 20

nqucuuruael (TO)

KypcoBoe npoextuposanue (KII, KP) 19 19

IToaroroBka k TCKYIIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) 19 10
IToaroroBka K MpoMeXyTOYHOU 10 10
arrecrauuu (ITA)
Bcero: 59 40 19

5. Ilepeuens yueOHO-METOINYECKOTO 00ECTICUCHHMSI
JUIS CAMOCTOSTENIEHONW PaboThl 00yUaIOMIMXCS 110 TUCIUIUTMHE (MOJYIII0)
Y4eOHO-MeTOAMYECKHE MaTepHalibl IS CaMOCTOSITEIbHON padoThl 00yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHp meYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/IaHUH NMPUBEIEH B Ta0IuUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

[udp/ KommmgecTBo 5K3eMILIIpOB B
URL a P cc bubnmorpaduueckas ccpiika OUOIIHOTEKE
P (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

1. TexHOMOTHS KOHCTPYKIIMOHHBIX
MaTepuaioB : [ DIEKTpOHHBIN pecypc] :
KOHcHeKT jekuuii. 4.1./ M. A. ITlnoTssackas
[1 ap.] ; C.-ITeTrepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHSI. - DIEKTPOH. TEKCTOBBIE
nad. - CII6. : Uso-so 'VAII, 2018. - 131 c.

2. TexHONOTHS KOHCTPYKIIMOHHBIX
MaTepHayioB : [ DNEKTPOHHBIN pecypc] :
MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHUasoB : JA0OPAaTOPHBIN MPAKTUKYM / M.




A. ITnotsuckas [u ap.] ; C.-Iletep6. roc. yH-T
a’pPOKOCM. MIPHUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBeie AaH. - CII6. : [6. u.], 2019. - 76 c.

3. TexHoIOTHS KOHCTPYKIIMOHHBIX
MaTepuaioB : [ DJIEKTPOHHBIN pecypc] :
KOHCIIEKT Jiekiuit 4.2. / M. A. [InotsiHCcKas [u
np.] ; C.-Iletep6. roc. yH-T adpOKOCM.
puOOPOCTPOCHHUS. —

OneKkTpoH. TekcToBble aH. - CII6. : M3a-Bo
I'VAIL 2020. - 140 c.

4. TeXHONOTHsI KOHCTPYKITHOHHBIX
MaTepuaioB : [ DIEKTPOHHBIN pecypc] :
METOJINICCKUE YKAa3aHUS K BHIIIOJTHCHHIO
KypcoBoro npoekra. 4.1./ M. A. IlnoTtsHckas
[ ap.] ; C.-ITetepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBbIE
nmad. - CII6. : Uso-so I'YAII 2021. - 80 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENBLHBIX PECYPCOB
WH(POPMAIMOHHO-TSIICKOMMYHHKAITMOHHOM ceTn «IHTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB nH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JUCIHILTAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb OIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIeKOMMYHUKaIIMOHHOU ceTH «IHTepHeT»
URL anpec HaumeHnoBanue

http://lib.aanet.ru/ Joctyn B OBC «Jlaub» ocymiectBisieTcss o gorosopy Ne 27, Ne28 ot
27.01.2021
Hoctyn B ObC «ZNANIUM» ocymectBisiercs no gorosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «FOPAWTY ocymectBisercs no gorosopy Ne 070 ot
24.02.2021

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mHporpaMMHOr0O O0O0€CHEUEHUs,, HCIOJIb3yEeMOI0 IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO NpoIiecca M0 AUCLUILINHE.
[lepeyenp ncnonb3yeMoro NporpaMMHOro obecredeHus npejacrasieH B Taduune 10.

Tabmuna 10— [lepeueHs mporpaMMHOTO 0OeCTIeUeHUS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBIEHIH 00pa30BaTENILHOTO MpOoIiecca Mo AUCIHUITTHHE

[lepeyenp WCMONB3yeMBIX WH(POPMANMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.



http://lib.aanet.ru/

Tabnuna 11— Ilepeyenp HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne /1

HanmenoBaunue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a

CoctaB MarepHalbHO-TEXHUUYECKONM 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHHUSA
00pa3oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYCCKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOAMMOCTH )
1 | MynbTumenuitHast JeKIIMOHHAS ay IUTOPHS 14-06T"
CrneuunanusupoBanHas nadopatopust «MarepuanoBeaeHue u 14-03 T'acr.
TEXHOJIOTMsI KOHCTPYKIIMOHHBIX MaTEpUAJIOB)»

10. OueHouHBIE CpeACTBa TSI POBEACHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OICHOYHBIX CPEACTBAJNS TPOBEACHHUS MPOMEKYTOYHON AaTTeCcTalluu
00yJaroIuXcs 1Mo JUCIUIUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl IPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluU

Bua npomexyTo4HOM arTecTanuu [IepeyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Crucox BOIIPOCOB K DK3aMCHY,

BrinonHeHne KypcoBoro npoekra OKclnepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUM K

COZEPKaHHIO KypCOBOTO TIPOEKTA.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O00yJarouMucs MpUMeHseTcs S5-0ajulbHas IIKajla OLEHKH c(hopMHpPOBAHHOCTH
KOMIIETEHIIN, KOoTopas puBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIB30BATHCS

100-0aybHas  mkaljia

MOJAYJBHO-PEUTHHIOBOM ~ CHUCTEMBl  YHUBEpPCHUTETa,  IpaBHia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbBHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETSHIUH

Or1eHKa KOMITETEHIIUHI

5-0ayuipHas IIKaia

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITCTEHITHIA

(OTIIMYHO»
GauTCHO»

— oOyuatomuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €T0 M3JIaracr;,

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTMOJHHUTEIHHOW IJIUTEPATYPHI,
TECHO TPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUIECKOM
JIESATSIIBHOCTBIO HAPaBJICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— CBOOOJTHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MOHITHA.

«XOpPOLIOo»
Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWJ MPOrpaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIeCTBY HW3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHMS C TNPAKTUYCCKOH JIEATCIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIQJICCT CHCTEMOM CIeMaIN3UPOBAHHBIX TOHITHH.




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

JUTEPATYpHI;
— JIONyCKaeT HECYIIECTBEHHbBIC OMIMOKU U HETOYHOCTH;

— o0yyaromuiicst yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY M3JIaraeT €ro, ONUpasCh HA 3HAHUS TOJBKO OCHOBHOM

«Y/IOBJICTBOPUTEITHHOY .
— UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
«3AYTCHO»
HaTPaBJICHUS;
— cJ1a00 apryMEHTHPYET HAyYHBIC ITOJIOKCHHS,
— 3aTpyaHSAETCS B (OPMYITUPOBAHUN BBIBOJIOB H 000OIICHUI;
— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHITHIA.
— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOH YacTH MPOrpaMMHOTO
MaTepHana;
— IONyCKaeT  CYHICCTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  IPHU
«HEYIOBJICTBOPUTEITHHOY .
paccMOTpeHHH MPo0JieM B KOHKPETHOM HAIPaBIICHUY;
«HE 3a4TEHO»

— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJIOKCHUS;
— He (hOPMYJIUPYET BBIBOJOB M 00OOIICHHUH.

— UCIIBITBIBACT TPYAHOCTH B IMIPAKTUYCCKOM IIPUMCHCHHUN 3HaHHI>i;

10.3. TunoBbie KOHTPOJIBHBIC 3a/IaHUS MM UHBIC MaTEPHAIIBL.
Bompocsr (3amaun) aiis sk3aMeHa mpeacTaBieHbl B Tadmuie 15.

Ta6mumma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne
/i

Ilepeuenp BonpocoB (3aau) AJis1 FK3aMEHa

Kon
WHJUKaTOpa

DU3UKO-XUMUYECKUE U MEXAHUYECKHE OCHOBBI TEXHOJOTMUYECKHX IMPOLIECCOB
U3TOTOBJICHUS JETalIEH.

Knaccudurarus TEXHOJIOTMYECKUX IMPOIECCOB H3TOTOBJICHUS JCTalei 10
croco0aM BO3AEHCTBYS.

duzndeckas Mpupoia KPUCTAILITU3AIUH CIIIIABOB.

Bimsiave CTPYKTYpHI M CBOHCTB METAUTMYECKUX PACIIIaBOB Ha MPOIIECC JTUTHS.

YK-2.3.1

OCHOBHBIE CITOCOOBI JIUThS.

TexHomorn4Yeckre 0COOEHHOCTH JUTHS B MEeCYaHbIe (HOPMBI.

Jlutbe B cnenuanbHbie GOPMBI: 000JIOYKOBBIE, IO BHIILIABISIEMBIM MOJCIISM, B
KOKHJIb.

JIuTbe ¢ npUuMeHEHNEM BHENTHUX BO3JICUCTBUIN HA HKUJKUU U
KPUCTAJUTA3YIOLIUICS METAJLT: TIOJ1 JaBJICHUEM, ICHTPOOCIKHOE, JIUThE
BaKyYMHBIM BCaChIBAHHEM U BKUMAHUEM.

TTonmy4yeHue oTIMBOK METOJIOM HaIlpaBJIE€HHON KpUCTAILTU3AIUH.
DU3UKO-XUMHUYECKUE OCHOBBI HAIIPABJIEHHON KPUCTAJIIM3AIUU CIIJIaBOB.
TexHOIOrn4eCcKre OCHOBBI MOJTyYEHUS OTJIMBOK CO CTOJIOYATON CTPYKTYPOH.
MOHOKpHCTaNINYECKOE JIUTHE.

[IK-2.3.1

HampaBneHHO-KpHCTaNIN30BaHHBIC 3BTEKTUKH.

ObecnieueHre TEXHOJIOTUYHOCTH JIUTHIX JeTaleH.

TexXHOJOTMYHOCTh KOHCTPYKIMM OTJIMBOK.

CpaBHHUTENBHAS OLIEHKA CIIOCOOOB JIMTHS M yCIIOBUS BHIOODA.
DU3UKO-MEXaHNYECKHUE OCHOBBI 00paOOTKH METAJIIOB JaBJICHUEM.

OcCHOBHBIE TTapaMeTpPbl, XapaKTEPHU3YIONINe IUIACTHYECKyIo aedopmannio mpu
00pabOTKe METaJJIOB JIaBJICHUEM.

I1K-3.3.1

Brusiaue pa3nuvHbIX (PaKTOPOB HA IDIACTUYHOCTH METAJUIOB M COMIPOTHBIICHHE
TUIACTUYECKOMY 1e(OPMHUPOBAHHUIO.

TexHOIOrn4YeCcKre MPOIECChl MOMyUeHHUs MPOoGUIeH: TPOKATHOE MPOU3BOJICTBO,
BOJIOUCHUE, IPECCOBAHUE.

TexHOTOTHYEeCKHE TPOIECCH MOTYUYEHHUsI 3ar0TOBOK: KOBKA, Tropsidasi o0beMHas

[IK-3.B.1




mTaMIIOBKa, XOJOJHAaA 0o0beMHas MTaMITOBKA.

OcHoBHbIE cHOCOOBI TEepepabOTKM IUIACTMACC: JIMUThE IOJ JABICHHUEM U
IPECCOBaHME; UX PA3HOBUIHOCTH.

OCHOBHBIE ~ 3Tambl ~ TEXHOJOTHYECKOTO  mpolecca, 00OpyloBaHHE |
TEXHOJIOTHYECKasi OCHACTKa.

TexHOIOoTHs! IPUTOTOBJICHHSI PE3UHOBBIX cMecel 1 hopmooOpa3oBaHue AeTanei
U3 Pe3UHBI.

TexHoIoTn4YecKre MPOoIecChl M3rOTOBJICHUS H 00Pa0OTKH CTEKIIA.

Kepamuka 1 0coOEHHOCTH U3rOTOBJIECHUS ETalIel N3 KEPaMHKH.

IIK-5.3.1

CyIHOCTb U CXEMBI cltoc000B 00pabOTKH.

ITapamMeTpbl TEXHOIOTHYECKOTO MPOIecca PE3aHuUs.

TermnnoBbie IPOIIECCH B 30HE PE3aHUS M CMA30YHO-0XJIAXKJAIOIIHNE CPEIbI.
Bmustane Bubpanuu cucrembl CITN /] 1 TeXHOTOTHYECKON HACIIEICTBEHHOCTH HA
Ka4ecTBO 00pabOTaHHBIX MOBEPXHOCTEM.

[Ipomecc cTpyKK00Opa30BaHUS U U3HOC PEKYIIETO HHCTPYMEHTA.

IIK-8.3.1

TexHoMorn4eckue BO3MOKHOCTH M 00JacTh MPUMEHEHHUS] CIOCOOO0B pe3aHHMs.
O0pabaThIBAEMOCTh KOHCTPYKIIMOHHBIX MATEPHATIOB PE3aHUCM.

Pasmepnas u 0e3pa3zmepHas 00paboTKa.

TokapHass o0paboTka, 00pa0OTKa OTBEpCTHH pPa3MEPHBIM WHCTPYMEHTOM,
¢peseprass  o0paboTka, nuMpoBaHue, pe3bOOHApE3aHUE, H3TOTOBJICHUE
3y0YaThIX KOJIEC, JOBOJAOYHBIEC ONIEPAIIMA MEXaHOOOPaOOTKH.

KunemaTtnyeckne cxembl NepeMelICHrs 3arOTOBKU U MHCTPYMCHTA.
T'eomeTpuyeckre mapaMeTphl 3aTOYKU PEKYIIETO UHCTPYMEHTA W UX BIHSHHUE
Ha Ka4yeCcTBO 00pabOTKH.

Ormpenenenue mapaMeTpoB HOPM BPEMEHH IS KXKIOTO BHIa 00pabOTKH.

[IK-8.Y.1

Ha3nauenue u BUIbI TOKPBITUH.

TexHOIOTHIECKHE OTEePAITUH TIOITOTOBKH MIOBEPXHOCTH K TTOKPBITHIO.
XapakTepucTUKa TEXHOJIOTHYECKOTO TMPOIecca HAHECEHUS METAUTUNYECKUX,
XUMHYECKUX, TAKOKPACOYHBIX U TTOJIMMEPHBIX TIOKPBITHH.

[IK-8.B.1

DJIeKTPO3PPO3UOHHAs pa3MepHas 00paboTKa.
DneKTpoXuMHIYecKas pasmMepHas 00padoTka.
YapTpa3BykoBas adOpa3uBHas pa3MepHas o0padoTKa.
Jly4eBbie MeTO/IBI 00PaOOTKH.

KomOunupoBaHHble METOABI pa3MepHOi 00padoTKH.

[IK-10.¥.1

10

Tepmuueckast 06paboTKa cTajm.

IlpeBpamienuss B CcTaqd TMpd PaBHOBECHOM HAarpeBe W  OXJIAXKICHUHU.
MaprteHcuTHOE npeBpalieHue.

OcHOBHBIE BUIBI TEPMUYECKOI 00pabOTKHU CTaNN.

XWMHUKO-TepMHUUIecKas o0paboTka.

Jduddy3nonHOe HACBIIIEHUE CIUIABOB YTIEPOJOM H a30TOM.

Juddy3nonHoe HackIIEHUE CIUIABOB METAJUIaMH U HEMETaJUIaMH.

JlazepHas TepMHUECKasi 1 XUMHKO-TEpMHYECKast 00paboTKa.

[IK-10.B.1

11

@aKTOpBbl, ONPEIECIAIOIIMNE IPOJOJKUTEIBHOCTD 3aTBEPICBAaHUS OTIMBOK.
BnusiHue ckOpOCTH KpUCTANIM3aLMK Ha CTPYKTYPY U CBOMCTBA METAJIIOB U
CIIIABOB.

JInTelinble CBOMCTBA CILIABOB.

JKuaxorekydecTs CIIaBOB ¥ (PaKTOPHI, BIUSIONINE HA HEe.

VYcanka CIaBoB.

JIMKBamuu M ra3el B JUTEHHBIX CIJIABaX.

IK-12.3.1




12 XapakTepucTuka cui, IeUCTBYIOIIUX HA MHCTPYMEHT MIPU PE3aHUHU. TIK-12.V.1
KonunuecTBeHHAast OIIEHKa CHJI pe3aHusl.

MomHocTh, 3aTpaunBacMasi Ha pe3aHue.

Pexxumbl pe3anms.

DaxTOpHI, BIAAIONINE Ha UX Ha3HAUCHNE.

Meroauka Ha3HAYCHUS PEKUMOB PE3aHUSL.

OrnpeneneHue napaMeTpoB ONTUMAIBHOTO PEKUMa PE3aHusl.
Mertannopexyliiye CTaHKH.

13 TexHoMmOrn4eckre 0COOEHHOCTH KOBKU W IITAMIIOBKHU BhICOKONerupoBaHHbiX U | [TK-12.V.2
TPYIHOAE(POPMHIPYEMBIX METAJUIOB U CIIJIABOB.

BricokosHEpreTHIECKHE UMITYJIECHBIE METOIBI TAMIIOBKH.

JluctoBass MITaMIIOBKAa: pa3JeiUTENIbHbIE W (OPMOOOpa3yrOIIUe OICpPaIUH.
O6opynoBaHrE 1 HHCTPYMEHT IS JIUCTOBOW IITAMIIOBKH.

Bormpocsr (3amaun) aiis 3adeta / qudd. 3aueTa rnpeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera

Kon

Ne i/t ITepeuens Bonpocos (3amau) mis 3auera / qudd. 3auera
p p (saza4) A A WHJIMKaToOpa

Y4eOHbIM IJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIIOJHEHUSI KypCOBOH paboThI
npecTaBiIeHbI B Ta0nwmie 17.
Tabauna 17 — Ilepeyens TeM Uit KYpCOBOIO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

No 1/ [TpuMepHBIii TepedeHb TEM IS KyPCOBOTO MTPOSKTHPOBAHMSI/BBITIOTHCHUS
KYpCOBOH paboThI

1 [IpoekTupoBaHHE TEXHOIOTUUECKOW ONEPAUH XOJIOJHOM IITAMIOBKU
(BapuaHTBI)

2 [IpoexTrpoBaHuE TEXHOIOTUYECKON ONEpaAIIK 00pabOTKH pe3aHueEM
(BapuaHTBI)

3 [IpoexkTupoBaHye TEXHOIOTHUECKON ONepaIiu 3JIeKTPOXUMHUYECKOM
00paboTKH (BapUaHTHI)

4 [IpoexTupoBaHue TEXHOIOTHUYECKON Onepariu 3IeKTpohru3nuecKoi
00paboTKH (BapUaHTHI)

Bonpocsl s mpoBeneHus NPOMEXKYTOYHOM aTTecTalMd B BHJIE TECTUPOBAHUS
npeJICTaBICHBI B Ta0wmIe 18.

Tabnumna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISt TECTOB

Kon

No /it [IpumepHBIil mepedeHb BOMPOCOB 17151 TECTOB
WHJUKAaTOpa

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCSI 3a09HON (hOPMBI
0o0y4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Meroaudeckue  MaTepualbl,  ONPEHCTAIOIMME  MPOLEIYypPhl  OLICHWBAHUS
MH/IMKAaTOPOB, XapaKTEpU3YIOMMUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLMH, COAEp)KaTcs B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyHOIIMX NOPSAIOK M MPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTecTalluy O00ydaroImuxcs
I'VAIL

11. Meroauyeckue yka3aHus 1JIs1 00y4JarOIIUXCs M0 OCBOCHHIO TUCIUTUIHHBI

[{enbro TUCIUTUIMHEI SBIIICTCS — MOJMyYEHUE CTYJACHTaAMU HEOOXOAMMBIX 3HAHWUN, YMEHUHN
U HaBBIKOB B O0JIACTH CO3JIaHUS IOJJICPKUBAIOIICH 00pa3oBaTelIbHON CpeJlbl MPEIo aBaHus
WHXEHEPHBIX JucHUIinH. OOydJarommMmcs TPeIoCTaBIseTCS BO3MOXHOCTh Pa3BUTh U
MPOJEMOHCTPUPOBATh HABBIKM B  OONACTH, CBSI3aHHOW C TIOJYyYE€HUEM CTYACHTaMU
TEOPETHUYECKUX 3HAHMM W TMPAKTHUYECKUX HABBIKOB TI0 MaTEPHAIOBEIICHUIO, MaTepHaaM,
MPUMEHSEMbIM B KOHCTPYKLUSX YCTPOMCTB, METOJAM U CPEICTBAM KOHTPOJS U HUCCIEIOBaAHUSA
WX XapaKTePUCTHUK.

11.1. Meroauueckue ykazaHus Juisi OOYy4YaloOIIUMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana).

OcCHOBHOE Ha3HAYEHME JIEKLIMOHHOIO Marepuajga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMU B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIUIO MO TEME, & B OCBOCHHUU
(GyHIaMEHTaJIbHBIX Npo0JeM TUCHMIUIMHBI, METOJOB HAay4HOro IIO3HaHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B yueOHOM mporecce JeKIusi BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00sIacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O IUCLMILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPENEIAETCS LEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPYECKON pabOTHI COBMECTHO € IIPENOABATEIEM;

— pa3BuTHE MNpO(PecCHOHAIbHO-NEIOBBIX  KAayecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJIEHUS.

— TOsBJIEHHE HEOOXO0MMOro HHTEpeca, HeOOXOAUMOTO I CAMOCTOSATEIbLHOW PaboTHI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HayuduThCsl METOIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACNATH TJIaBHBIE MBICIU U
MIOJIOKEHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMyIHpoOBKax);

— MOJIy4€HHE TOYHOI'0 IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpALMEN  CIIalI0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOTO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENBbHBIX TEMATHK 10 JUCIUIUIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuaa:

- TEMaTUYECKHE JIEKLIUHU TI0 pa3zesiaM Kypca;

- IEMOHCTpauus CJIai/10B;
- KOHTPOJIbHBIE BONPOCHI K pa3zesiaM Kypca.

JIeK1MOHHBIE MaTepHallbl UMEIOTCS B U3JaHHOM BHUJE, B BUJC JJICKTPOHHBIX PECypCOB
ouobmunorexu ['YAIL

11.2. MeTtoanueckue yKazaHUS ISl OOYYalOLIMXCS TIO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xozme BeImONHEHHS J1a0OpPATOPHBIX paboT o0OydYaloOMMHCS JOJKEH YIIIyOUTh H
3aKpeNuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJIUKOM M TEXHUKOU



OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJMTUYECKON YacTeW U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreynBaroIluM pelIeHue CIeIyoIUuX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— TMpHOOpeTeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHUe HOBOI MH(OPMAIMH 110 U3yYaeMOW JUCIUILIUHE;

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboTel ¢ J1a0OpPaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

3ajanue U TpeOoBaHUS K IPOBE/ICHUIO JIAOOPAaTOPHBIX PadoT
JIabopaTtopHble pa0OThl BBIIOJHAKOTCS B JIADOPATOpPUM  MAaTEPUAIIOBEIEHUS Ha

J'Ia60paT0pHI)IX YCTaHOBKax C 3allOJIHEHUEM ITPOTOKOJIA HSMCPCHHﬁ.

CrtpykTypa u hopma oTuera o 1abopaTtopHoil pabore
OtyeT 1o 1a6OpPAaTOPHON pabOTE BKIIOYAET O0S3aTEIBHBIC MYHKTHI, TPE/ICTABICHHBIE B
METOJIMYECKUX yKA3aHUSIX.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
TpeGoBanus K 0HOPMIICHUIO OTYETA MPEACTABICHBI B METOIMICCKUX YKA3aHUIX

Mertoandeckue yKka3aHus U3JIaHbl B BUJE dJIEKTPOHHBIX pecypcoB ouoimoteku ['Y AIl

11.3. Meroauueckue yKazaHusl IS OOYYArONIMXCS IO TPOXOXKICHUIO KYpPCOBOTO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KyPCOBOI pabOTHI

KypcoBoii mpoekT/ pabota mpoBOIUTCS € LENbI0 (POPMHUPOBAHUS y O0YHAIOIIUXCS OTIBITA
KOMIUIEKCHOTO pellleHus] KOHKPETHBIX 3a/1a4 MPOoPeCCHOHATBHON AESITETbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00y4JarmeMycs:

- TpuoOpecTM  HABBIKM  pEHIeHHS  KOHKPETHBIX  3aJad  TEXHOJOTMYECKOTO
MPOEKTUPOBAHNUS,

- 3aKPENUTh TEOPETUUECKHE OCHOBBI IUCIHUIUIMHEI, TOJYyYSHHBIE B IEGKIIMOHHOM KypCe.

CTpyKTypa MOosSICHUTENIbHOHN 3aMCKU KYPCOBOTO MPOEKTa/ pabOThI

CprKTypa MOSICHUTEILHOM 3aITUCKU KYpCOBOI'0 MpOCKTA NPCACTABIICHA B METOJUICCKUX
yKa3aHMUSX K BBINOJHEHHUIO KYpPCOBOTO MPOEKTa B BHJIE DJIEKTPOHHOTO pecypca OUOIMOTEKH
I'VAIL

TpeGoBanus k 0HopMIICHUIO TOSICHUTEIbHON 3alUCKH KYPCOBOTO MPOEKTa/ paboThl

TpeboBanust K OQOPMIICHHIO TOSICHUTENBHOW  3alUCKH  KYpCOBOTO  IPOEKTa
MPEACTABICHBl B METOAUYECKHMX YKa3aHMSIX K BBINOJHEHUIO KypCOBOIO IIPOEKTa B BHJIE
JIEKTPOHHOTO pecypca ondmuorexn ['Y ATl

11.4. MeToauueckue yKazaHUs Ui 00ydJaromIuXCsl M0 MPOXOXKISHHIO CaMOCTOSTEITBHOM
paboTsl

B xone BBINOJHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yYarONUIUCS BBITIOIHSAET PaboTy 1o
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOJaBaTesi, HO 06e3 ero HernocpeaCTBEHHOTO
YYaCTHS.



Jns oOydarommxcsi 1Mo 3a04HOH (GopMme OOy4eHHs, CaMOCTOSTENbHAs pabdoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENLHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBLIKM B YCBOCHHHU W CHUCTCMATHU3AlLlUH HpI/IO6pCTa€MLIX 3HaHPII>i, oOecrieunBaeT BBICOKHUH
YPOBEHb YCICBACMOCTH B TEPUOJ OOYYEHUS, TIOMOTAeT TOJYYUTh HABBIKK TOBBIIICHHS
po(hecCHOHAILHOTO YPOBHSL.

MeromuueckuMy ~ MaTepualaMH, — HAOpaBISIONIMMU  CaMOCTOSITEJBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHUILIHNHE;

— METOJIMYECKHE YKa3aHHs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3204HOU (hopme 00y4deHus).

11.5. Meroanueckue yKazaHus ig OOYYAIOIIUXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS yCIICBAaEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KayecTBa 3HAHUU
00y4JaroIUXCsl, OCYIIECTBIIIEMOTO B TCUECHUE CEMECTpa C IICJIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
IUCIATUIHHEL

[Ipn mpoBeneHUM TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCIOJIB3YIOTCS KOHTPOJBHBIC
TECTOBBIE BOIPOCHI, MPEICTABICHHBIE B METOJAMYECKUX YKA3aHUAX MO MPOXOKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH. Pe3ybTaThl TEKyIIEero KOHTPOJIS OICHUBAIOTCS M YYUTHIBAIOTCS MPHU
MPOBEJICHUH MPOMEKYTOYHON aTTeCTallUU.

11.6. Meroaunueckue yka3zaHusi A7l OOYYarOMIMXCs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTecraluu.

[IpomexxyTounass  arrectanus  OOyYalOIIUXCS  TpPEAyCMaTpUBAeT  OICHUBAHHE
MMPOMEKYTOYHBIX U OKOHYATCIBHBIX PE3YJILTATOB O6y‘—IeHI/I$[ 110 AUCIIUIIJINHE. OHa BKIIIOYaeT B
ceost:

HpOMe)I(YTOqHaH aTTecranuAa 06yt1a10nmxc;1 npeaycMaTrpuBacT OILICHHBAHUEC
MIPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YIbTATOB 00YUEHHUS MO TUCIUTUINHE BKIIOYAET B ce0s
OK3aMeH. OJK3aME€H TMpPOBOJUTCS B TMEPHOJ SK3aMEHAIIMOHHOM CECCHMM W 3aBepIIaeTcs
aTTECTAallMOHHOU OIICHKOM «OTIUYHOY, «XOPOLIOY, «YJOBJIETBOPUTEILHO,
«HEYJOBJIETBOPUTEIHHOY.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit




