MNWHOLGLPHAYKH POCCHUA

®enepanbHOE rOCYAAPCTBEHHOE OIOPKETHOE
00pa30BaTEIbHOE YUPEXKIECHUE BBICILIETO OOPA30BAHMS
«TynbCKU TOCY 1apCTBEHHBIN YHUBEPCUTET»

Nuctutyt Iorumexnuueckuu
Kadenpa «31exTpo- 1 HAHOTEXHOJIOT I

VYTBepkKIEHO Ha 3acelaHnu Kapeapbl
«DNEKTPO- U HAHOTEXHOIOTHID»
«11» auBaps 2022 r., mpotokon NeS

N.o. 3aBenyromiero kadeapoit

(/%;‘Z})( N.B. I'unnuna

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MO Y JIA)
«Texnonozus u memoowvt 00pabomKu KOHYEHMPUPOBAHHBIMU NOMOKAMU IHEPSULY

OCHOBHOI1 MPOo(ecCHOHATBbHOI 00pa30BaTEeIbHOI NPOrPaMMBbI
BbICIIETr0 00pa30BaHUA — MPOrpaMMbl 0aKajlaBpuaTa

M0 HANPaBJICHUIO OATOTOBKH (CHEIUATIbHOCTH)
15.03.01 MamuHoCTpOEeHHE

C HAMpaBJIEHHOCTHIO (TTpodusIem)
MaluHbI M TEXHOJIOTUS BBICOK0I((PEeKTHBHBIX MPOLIECCOB
00padoTKu MaTepuaIoB

®opMbl 00yUeHHUs: OYHas

Nnentuduxanmonnelii Homep obpazoBaTenbHOl nporpammsl: 150301-01-22

Tyna 2022 roa



JIICT COI'JIACOBAHITA
pa6oueii nporpaMMbI JHCHHILTHHBI (MOIY.151)

Paspadorunk:

Boarua B.M.. mpodeccop. ZOKT.TEXH.HAVK, Tpodeccop
(@O, 10KHOCTE, yIeHas CTeNleHb, YIeHOe 3BaHHe) / (moxmuch)

I'sununa V1.B.. I01IeHT, KaHI.TeXH.HAVK. JIOIIEHT M

(@UO, 10KHOCTB, yUeHAasl CTENIEHb, YUCHOE 3BaHHE) & (TmoamHCE)




1 Hean 1 3a1a4M OCBOEHUS TUCHUILINHBI (MOIYJIs1)

Henassmu ocBoeHus: AUCUUIIINHBL (Moaynisi) «TexHomorust u Mmetoasl oopadotku KIID» sBus-
I0TCA HpI/IO6peTCHI/I€ CTYACHTaMU TCOPCTUUCCKHX 3HAaHUU " MPAKTUYCCKUX HABBIKOB B o0JacTu (1)1/131/1-
KO-XUMUYCCKUX MPOUCCCOB O6pa6OTKI/I, OCHOBAHHBIX Ha BOSHGﬁCTBHH KOHIOCHTPUPOBAHHBIX ITOTOKOB
OHCPIYHU HA Pa3IMYHbIC MaTCPHAJIbI.

3auaann OCBOCHUHA NUCLMIIIINHBI (MO,Z[YJ'I}I) SABJIAKOTCA:

- TEXHOJIOTUU 00pabOTKM KOHLEHTPUPOBAHHBIMU IIOTOKAMU SHEPIHH;

- MCTOAHI BOBHCﬁCTBHH KOHICHTPUPOBAHHBIMU IIOTOKAMHU SHCPIvH Ha MaTCpI/IaJIBI;

- METO/IMKH pacyeTa napaMeTpoB BbICOKOA(()EKTUBHBIX MPOILIEcCCOB 00pabOTKH MaTeprasoB.

2 MecTo TMCUMILTUHBI (MOYJIs1) B CTPYKTYpPe OCHOBHOM Mpo@deccuoHaIbLHOI
00pa3oBaTeIbHOI MPOrPpaMMBbI

JucuuninuHa (MOJyJib) OTHOCUTCS K YacTH OCHOBHOW MpodeccHOHaIbHONW 00pa3oBaTelbHOU
MporpaMMel, GopMHUpPyeMON y4aCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHUH.
JucruminHa (MOJTyJib) U3y4yaeTcs B 5 1 6 ceMecTpax.

3 llepeyeHb MIIaHNPYEMBIX pPe3yJIbTATOB 00yUYeHUsl N0 JUCHUITHHE (MOAYTI0)

[lepedyens mmaHUPYEeMBIX PE3yIbTATOB OOYUYCHHS IO TUCHHUILIMHE (MOIYJI0), COOTHECEHHBIX C
TUTAHUPYEMBIMU Pe3yJIbTaTaMH OCBOCHHSI OCHOBHOM MpodeccHOHANbHON 00pa30oBaTeNbHON MPOrpaMMbl
(bopMupyeMbIMU KOMIIETEHIIUSAMH) U WHIUKATOPAMU MX JOCTHKCHHS, YCTAHOBJICHHBIMHU B OOIICH Xa-
paKkTepHCTUKE OCHOBHOW MpoeCcCUOHaIbHOM 00pa30BaTeIbHOM MPOrpaMMBbl, IPUBEIEH HIDKE.

B pesynbrare ocBOCHUS AUCIUIUIMHBI (MOIYIIs1) O0YUYarOIIHMIACS TOKEH:

TK-1, TIK-5, TIK-7, TIK-10

3HaTh!:

1) mocnenoBaTeNbHOCTh JIEHCTBHI TIPU OIEHKE TEXHOJOTMYHOCTH KOHCTPYKIIMU JeTajied Ma-
ITUHOCTPOEHUS CPETHEH CI0KHOCTH; KPUTEPHH KAYECTBEHHON M OCHOBHBIC MOKA3aTEIM KOJUYCCTBEH-
HOW OIIEHKU TEXHOJOTMYHOCTH KOHCTPYKIIMH JeTajeid MAIIMHOCTPOCHHS CPETHEH CIoXHOCTH (KOOI
kommnereniun — [1K-1, kox uaankaropa — [1K-1.1);

2) TOCJIe0BaTEILHOCTh M MPaBHiia BHIOOPA 3arOTOBOK JIeTajiel, XapaKTEPUCTUKU METOJIOB ITO-
nydeHus 3aroToBok (ko kommerenuuu — [1K-5, kox nanukaropa — [1K-5.1);

3) cnennduky TexHosorndeckux mnpoueccoB IXMO, dakropsl, Biausmonme Ha nporecc IXD-
MO, MeToauKy U cenu(UKy pacyeToB TEXHOJIOTHUYECKHX PEKUMOB I 00paOOTKH 3arOoTOBOK Cpejl-
Heit ciaoxaocTH ¢ mpumeHenneM DXDMO (kox komnereniun — [1K-7, kox uaaukaropa — ITK-7.1);

4) metonbl pa3pabOTKU TEXHHUYECKO# TokyMeHTanuu (kox komnerenuuu — [1K-10, kox nHaMKa-
topa — [1K-10.1);

Ymern:

1) BBISBIATH HETEXHOJOTUYHBIC JIEMEHTHI KOHCTPYKIMH JIeTaiell MallnHOCTPOCHHS CpPEIHEH
CJIO)KHOCTH; pa3padarbIBaTh MPEATIOKEHHS 10 MOBBIIIEHUIO0 TEXHOJOTUYHOCTH KOHCTPYKIMH JeTaneit
MAaIIMHOCTPOCHHSI CpeiHeH cioxHocTH (Ko komreteHuu — [TK-1, kox uaaukatopa — [1K-1.1);

2) aHaJIM3MPOBATh BO3MOKHOCTH METOJIOB TOJIyYECHUs 3arOTOBOK, BBIOMPATh KOHCTPYKIIHIO 3a-
rotoBku (kox kommereHiuu — [1K-5, kox unaukatopa — [1K-5.2);

3) BbIOUMpaTh METOABI OOPAOOTKU M 00OPYIOBaHKE MPH pa3pabOTKe TEXHOJIOTHMUECKUX MPOIIeC-
COB M3rOTOBJICHHUS U3/I€TNI MAalIMHOCTPOECHUS CPEAHEN CII0)KHOCTU ¢ npuMeHeHrneM DX PMO, paccuu-
THIBaTh TEXHOJOTHMUECKUE PEXHUMbI O0OpaOOTKU CIOXKHBIX M3IEIUI MAIIMHOCTPOEHUS C MPUMEHEHHUEM
OXDPMO, ucnons3yss CAPP-cuctemsl. nucnonb3oBate CAD-crucTeMbl TEXHOJOTHYECKUX MTPOLIECCOB IS

U3JIeTMH MAITMHOCTPOCHUS CpenHei ciokHocTH (ko kommereHimu — I1K-7, kox unankatopa — I1K-
7.2);
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4) ohopMIIATh AJIEMEHTH TEXHUYECKOW OKYMEHTAllMd HAa OCHOBE BHEIPCHHS pPE3yIhTaTOB
HAy4HO-UCCIIeI0BaTeIbCKUX paboT (kox kommeTeniwn — [TK-10, kox naaukatopa — [1K-10.2)

Baanern:

1) HaBBIKaMU pa3pa0OTKH TEXHUYCCKHUX 3aJJaHUi Ha TPOSKTHPOBAHKE CPEJICTB ABTOMATH3AIUH H
MEXaHHU3aluK PabouyuX MECT W MPOU3BOJCTBEHHBIX YYaCTKOB MEXaHOOOPaOATBHIBAIOIIETO MPOM3BOJ-
CTBa, IPOBEJICHUS MTATCHTHBIX MCCIICIOBAHUN M ONPEICIICHUS MMOKa3aTeIe TEXHUISCKOT0 YPOBHS IPO-
EKTUPYEMbIX O0BEKTOB TEXHUKU U TEXHOJIOTUH, BBISIBICHUS TEXHUUECKUX M TEXHOJIOTHYECKUX MPOoOiieM
Ha MPOU3BOICTBEHHBIX YYaCTKaX MEXaH00OpadaTeIBatoIero nmponu3BoacTea (ko kommeTenuu — [1K-1,
kox uuaukaropa — [1K-1.3);

2) HaBBIKAMH BBIOOpPA 3ar0TOBOK ISl IIPOM3BO/ICTBA JICTANICH MAITMHOCTPOCHUS (KO KOMIICTEH-
un — [1K-5, kox unaukaropa — [1K-5.3);

3) HaBbIKaMu HazHaueHUs pexxuMoB DXDMO juig u3aenuil MalIMHOCTPOECHUS CPEIHEHN CII0XK-
HOCTH U Pa3pabOTKH TEXHOJOTUYECKUX MEPEXO0JI0B U3TOTOBICHUS U3JICIUI CPEAHEN CIO0XKHOCTH C HC-
noss3oBanreM DXDOMO (kox kommeteniuu — [1K-7, ko uaaukaropa — [MK-7.3);

4) HaBbIKAMU NMPUMEHEHHsSI HOPMATUBHOM JOKYMEHTAIIMKM B O00JIACTH MAIllUH U TEXHOJIOTUH BbI-
cok03(GeKTHBHBIX TporieccoB 00padboTku (koa kommereniwu — [1K-10, kox nnaukaropa — [TK-10.3)

4 O0beM U copepxaHue TUCHHUILIMHBI (MOLYJIA)

4.1 O0beM TUCHUILIMHBI (MOYJISAA), 00beM KOHTAKTHOM M CAMOCTOSITEJIbHOM
padoThl 00y4yarOmIerocsi MNP OCBOCHUH JUCHMILIMHBI (MOXYJisi), (POPMBI IIPOMEKY-
TOYHOM aTTeCTAIMHU MO JUCHUIINHE (MOTYJIIO)
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Ounas dhopma 00ydeHus
5 34 3 108 16 16 - 0,1 75,9
6 KP, D 4 144 32 32 - 3 0,5 76,5
Hroro — 6 216 48 48 - 3 0,6 152,4

VYcnoBHbIe cokpatieHus: D — sk3ameH, 34 — 3auet, /(3 — auddepeHunpoBaHHbIi 3a4eT (3a4eT ¢
ouienkoi), KII — 3ammra kypcoBoro npoekra, KP — 3amuTa KypcoBoii paboThlI.

4.2 ConeprxkaHue JEKIUOHHBIX 3aHATHI
Ounas ¢popma 00yueHus

Ne

u/n TeMBI JeKIIMOHHBIX 3aHATHNA

5 ceMecTp
1 |BBenmenue. llenu u 3amaunm kypca. TexHOIOTHYECKHE BO3MOXKHOCTH METOIOB 00pabOTKH
KOHIIEHTPUPOBAHHBIMU TOTOKAMH YHEPTHH.




TeMBI JeKIIMOHHBIX 3aHATHNA

TexXHOJOTHS ¥ METOMBI JEKTPOXUMHUECKOW 00paboTKu. OCHOBBI aHOIHOTO M KaTOIHOTO
ANMEKTPOXUMHUYECKOTO (hopMooOpa3oBaHms. MexaHU3M CheMa METayia TMPHU JIEKTPOXHUMHU-
yeckoi 00paboTke. XapaKTepUCTUKA OCHOBHBIX (PHM3UKO-XUMUYECKHUX MPOIECCOB AJIEKTPO-

XHUMHAYECKOTo (popMooOpa3oBaHusi. DIEKTpoNUTHBIE cpeabl. [IpenMymiecTBa u HETOCTATKH
9XO.

TexHoJIOrHYECKHE MOKAa3aTe METOJa INIEKTPOXUMUYECKOH 00paboTku. CKOpPOCTh aHOI-
HOoro pactBopenus. [IpousBoautensHocTh 9XO. B3auMocBsa3b mapameTrpoB Ipolecca U
TEXHOJIOTHYECKHX TOKa3aTeJIel IPH AIEKTPOXUMUYIECKON 00paboTKe.

Tounocts 00padoTku npu DXO. [llepoxoBarocTs nmoBepxHocTH pr DXO. OCHOBHBIE TEX-
HOJIOTUYECKUE CXEMBI IJICKTPOXHUMHUYECKON 00paboTku. CxemMa ¢ HeMOABIKHBIME JJIEKTPO-
namu. CxeMa ¢ HOABMKHBIMH 3JeKTpojgamu. DXO Bpamaromumcs karogoM. 9XO mpu
BpalIeHUU aHOJ1a.

OcHOBBI npoeKkTHpoBaHus omnepanuii 9XO U PEeKUMBbI IEKTPOXUMUUYECKONH 00pabOTKH.
OcHoBbl TIpoekTupoBanus oneparuii 9XO. PeXUMbI 31€KTpOXUMHUYECKOH 00paboTKu H
MPOEKTHUPOBAHUE DJICKTPOIOB-UHCTPYMEHTOB. ABTOMAaTH3UPOBAaHHOE MPOEKTUPOBAHHUE OIle-
pauuit DXO MoBepXHOCTEH CII0KHOM (POopMBbI

DNeKTpoxXuMHUYECcKasi 00paboTKa MOBEpXHOCTEH cinoxHON ¢dopmbl. Kimaccudukarms cxem
00paboTKM - HempepbIBHAS, IUKINYECKas, UMITYJILCHO-IUKINYECKasi, ¢ BHOparuen 3JeK-
TpoaoB. TeXHOIOTHYEeCKHE BO3MOKHOCTH PA3IUYHBIX cXeM 00paboTku. OCHOBBI MPOEKTHU-
POBaHMS TEXHOJOTHMYECKHUX OIEpAIMii - pacyeT peKUMOB 00padOTKH, TPOSKTUPOBAHUS pa-
00YMX MOBEPXHOCTEH 3JIEKTPOJAOB-UHCTPYMEHTOB, BHIOOP TEXHOJIOTHYECKOTO 000pYyI0Ba-
HHS M OCHACTKH.

DNeKTpoXuMHUYEeCcKass 00pabOTKa € HMCHOJIb30BAHUEM HENPO(UIMPOBAHHBIX SIEKTPOIOB-
UHCTPYMEHTOB. OCHOBHBIE CXEMBbl O0paOOTKM HENPO(OUIHMPOBAHHBIMU JJIEKTPOIAMU-
HHCTPYMCHTAMU U HUX TEXHOJIOTHYCCKUEC BO3MOXXHOCTHU. OCHOBBEI MPOCKTUPOBAHUA TCXHO-
JIOTHYECKUX OTepaluid - pacyeT PeKUMOB 0OpaOOTKH, OMpPEIeIICHUEe TPACKTOPHU MepeMe-
HICHHUS HEMPOQUIUPOBAHHOTO JJICKTPOAA-HHCTPYMEHTA, BBIOOP TEXHOJIOTUIECKOTO 000py-
JIOBaHUsI K OCHACTKH.

DNEeKTpOXUMHYECKast 00padoTKa C MCIIOIh30BAaHUEM TEMIUIEHTOB (Macok). OCHOBHBIEC THITHI
Macok M 00macTu ux mpuMeHeHUs. OCHOBHBIE CXEMbl JJIEKTPOXUMHUUECKONH 00paboTKHU C
HCITOJIb30BAHUEM MACOK M MX TEXHOJIOTMYECKHE BO3MOKHOCTH cxeM. OCHOBBI IMPOCKTHUPO-
BaHUS TEXHOJIOTHUECKUX OIEepallyii - pacueT pe:KUuMOB 00pabOTKH, pacyeT reOMETPHUECKHUX
napamMeTpOB MACKHU, BEIOOP TEXHOJIOTUYECKOTO 000PYI0BAHMS M OCHACTKH.

DnexTpoxuMuueckass MEKpooOpaboTka. Krnaccudukaius cxem dIeKTpOXUMUYECKO o0pa-
00TKH. TEeXHOTOTUYECKHE BO3ZMOXHOCTH PA3TMYHBIX CXeM MUKPOOOpaboTKu. OCOOEHHOCTH
00paboTKK Ha CBEPXMAJIBIX MEXKIJICKTPOAHBIX 3a30pax. Mcmonp3oBaHUE YIBTPAKOPOTKHUX
HUMITYJIbCOB HAIIPSXKCHUA. OCHOBEI MMPOCKTUPOBAHUA TEXHOJIOTHICCKUX OHepaHI/Iﬁ - pacucr
peKHMOB  00pabOOTKH, MPOCKTHPOBAHHS  pabOYMX  TMOBEPXHOCTEH  DIEKTPOJOB-
WHCTPYMEHTOB, BEIOOP TEXHOJIOTHIECKOT0 000pYI0BaHUS U OCHACTKH.

10

KomOunupoBanHbie MeTOIbI 00pabOTKH, Ga3HpyOIMECs HA HJIEKTPOXUMUYECKOM BO3/EH-
CTBUHU (J1a3epHO-IEKTPOXUMHUYECKasi 00paboTKa, alMa3HO-JIEKTpOXUMUYeCcKas 00paboTka,
JIEKTPOIPO3UOHHO-IEKTPOXUMHUYecKas 00paboTka). TexHomornyeckue BO3MOKHOCTH
pa3nuyHBIX cxeM 00paboTku. OCHOBBI MPOCKTHPOBAHUS TEXHOJOTHUECKUX OTEepaIfid -
pacueT pexXUMOB OOpaOOTKH, MPOCKTHPOBAHUS PAOOYMX MOBEPXHOCTEH AIIEKTPOIOB-
MHCTPYMEHTOB, BEIOOP TEXHOJOTHYECKOTO 000PYI0BAHHS M OCHACTKH.

11

ObopynoBaHue U MPHUCIIOCOOJICHUS IS AJIEKTPOXUMUYECKON 00paboTku. O60pyaoBaHue
st 9XO [pucniocobnenus mist 3XO.

6 cemecTp




u/n TeMBI JeKIIMOHHBIX 3aHATHNA

12 |O6mas xapakTepruCTHKa BHICOKOYHEPTETUIECKUX METOI0B 00pabOTKH

13 |TexHonornyeckue OCHOBBI IEKTPOIPO3UOHHONU 00paboTku (320). OCHOBBI AIIEKTPOIPO-
3MOHHOTO (OpMOOOpa3oBaHUs. TEXHOIOTHUECKUE CXEMBI DIIEKTPOIPO3ZHOHHON 00pabOTKH.
TexHonOrMYecKne MOKa3aTean 3JIEKTPO3PO3MOHHON 00paboTku. IIpou3BOAUTENHHOCTD
NEKTPOIPO3UOHHON 00paboTku. TOYHOCTH 37EKTPOIpPO3UOHHON 00padoTku. KauecTBo mno-
BEPXHOCTH IIPU JIEKTPO3PO3UOHHOI 00padoTtke: LllepoxoBaTocTh nmoBepxHoctu mnpu 320;
[ToBepxHOocTHBIN cnoit ipu D0. Pexxumbl 351eKTpOdpOo3rnOHHON 00padoTku. [IpoekTrpona-
Hue pexxuMoB D00 ¢ HCHOJIB30BAHUEM SMIIUPUYECKHUX 3aBUCHMOCTEd. IIpoexTupoBanue
pexumMoB D30 1o mMeroaukaM (HUPM-TIPOU3BOIUTENCH SIIEKTPOIPO3ZHOHHOTO 000pYa0Ba-
Hus. Paboune xugkoctu, npumensemble npu 330. TexHOIOrHs 3JIEKTPO3PO3UOHHON 00-
paboOTKU MUKPOOOBEKTOB. DIAEKTPOABI-UHCTPYMEHTHI JJI1 MUKPOAJIEKTPO3PO3UOHHOM 00pa-
00TKH

14 |TexHosoru4eckrue OCHOBHI Jla3epHON 00paboTku MaTepuayioB. OOmuUe CBEACHUS O Jia3ep-
HBIX TexHOooruax. CoBpeMEeHHOE MPUMEHEHHE Ja3epHBIX TEXHOIO0ru. Pu3nueckue npouec-
CBI, JISXKAIIIHE B OCHOBE Jla3epHO 00paboTku. OCHOBHBIC TEXHOJIOTHUECKHUE OIEpaluu Jia-
3epHO 00paboTKU. TexHoJornyecKkue Mmokaszarenu jgazepHoi oOpaboTku. Pexxumsl nazep-
HOM 00paboTku. TexXHOJIOTHUeCKOe OCHAIICHUE Olepalui 1azepHo oopadotku. TexHono-
rMYecKasi OCHACTKa JUIsl onepanuii JazepHoil o0padoTku. JlazepHas o0paboTKa ONTHYECKU
MIpO3payHbIX MaTepuasioB. JIazepHas oOpaboTKa HEMETANIMYECKUX MAaTEpPHUaJIOB

15 |TexHomorndyeckrue OCHOBBI BBICOKOIHEPIETHMYECKHMX METOAOB OOpPaOOTKU. DIEKTPOHHO-
JqydeBas oOpaboTka MaTepuasloB. TEXHOJIOTUSI MUKPOILYTrOBOIO OKCHIUpPOBaHUA. TexHo0-
MM BaKyyMHOTO ocakaeHus. Puszndeckoe ocakaeHue u3 napoBoit ¢asel. TexHomoruu xu-
MHUYECKOr0 OCAKACHUS U3 MapoBOH (a3bl

16 |I[Ima3menHble TexHOJIOTHH 00paboTKH. OCHOBBI TE€HEPALMU U CBOWCTBA IUIa3Mbl. Mcmomb30-
BaHMEM IUIa3Mbl 17151 00pabOTKM MaTepuanoB. TeXHOIOTuM 00pabOTKHU HETBEPIOTEIbHBIMU
ANEKTPOAMH-UHCTPYMEHTAMH. DJICKTPOXUMHUUYECKass 00paboTKa. DIEKTPOIPO3HOHHAS 00-
paboTka

17 |TexHONOrMH BBICOKOCKOPOCTHOI'O 3JIEKTPOJIUTHUECKOIO OCAXK/IEHUS METAJUIOB M CIUIABOB.
TexHoOrMuecKkne BO3MOXKHOCTH 3JIEKTPOJIUTHYECKOTO OCAXKICHHS METAJUIOB U CIUIABOB.
OO6nacTu NPUMEHEHUs! UIEKTPOJIIUTUYECKOTO OcaxaeHus. PakTopsl mporecca. AJIroputM
CHHTE3a CXEM BBICOKOCKOPOCTHOI'O 3JIEKTPOJIUTUYECKOIO OCAKACHUS METAJIJIOB M CIIABOB.
[IpumeHeHne BBICOKOCKOPOCTHOIO 3JIEKTPOJIUTHYECKOIO OCAX/IE€HUS METAJUIOB U CIUIaBOB
JUI TIOJMYYEeHUs OJHO- M MHOTOCJIOWHBIX TMOKPHITHHA. IIpuMeHeHne BBICOKOCKOPOCTHOTO
ANEKTPOIIUTUYECKOTO OCAXKACHHUSI METAJUIOB M CIUIABOB ISl M3TOTOBJIEHMSI JETajeil COXK-
HOW mpocTpaHCcTBEHHOU (opMbl. IIprMeHeHHne BBICOKOCKOPOCTHOIO 3JIEKTPOJIMTHUECKOTO
OCaXKJICHHS] METAJIJIOB U CIJIABOB JJISl H3TOTOBJICHUS JIeTAJIEH C MUKpPOpeTbehoM

4.3 ConeprkaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas ¢popma 00yueHus
3anarus YKa3aHHOI'O TUIlla HE MPEAYCMOTPCHDBI OCHOBHOM HpO(I)eCCI/IOHaHBHOfI O6paBOBaTCJIBHOI>'I
IpOrpaMMoi.

4.4 Conep:xkanue J1a00paTOPHbIX padoT
Ounas popma o0yueHus

HaumeHnoBaHus 1ab0paTOpHBIX padoT

S cemecTp
1 [TexHonormyeckue cXeMbl JIEKTPOXUMHUIECKON 00pabOTKH
2 |M3ydeHue TOUHOCTH O0pabOTKH MPH IIEKTPOXUMHUYECKON 00paboTKe




Ne
u/n HaumeHoBaHusi 1a00OpaTOPHBIX padoT
3 |MBydenwme nmporiecca mpoUILHOTO AIEKTPOXUMHUYECKOT0 NITH(OBAHUS
4  [TexHONOTHYECKHE CXEMBI AIEKTPOIPO3UOHHON 00pabOTKU
6 cemecTp
5 |HccrnenoBanue TEXHOJIIOTUH HAHECCHHUS M CBOMCTB AJIEKTPOIPO3UOHHBIX TIOKPHITHHA
6 |M3yueHue mporecca jga3epHoi 00pabOTKU MaTepHajIoB
7 |Pa3paboTka mporecca 0CaxIeHuUs IEKOPATUBHBIX U YITPOUHSIONINX TOKPBITHI B BAKYyME
8 [TexHoOrMYeCKHE BO3MOKHOCTH HJICKTPOJIUTHIECKOTO OCAKIACHUS METAJUIOB U CIIABOB
9 |HMccnenoBanue mpoiiecca U3HOCA AIIEKTPOIa-UHCTPYMEHTA IPH AJIEKTPOIPO3UOHHOM 00pa-

00TKe

10 [HccnenoBaHue TEXHOJOTHH 3JIEKTPOIPO3UOHHONW OOpaOOTKU C HCIIOJIIB30BAHHEM HMITYJIb-
COB HAHOCEKYHIHOW JIMTEIBbHOCTH

11 |HccnenoBaHue CBOWCTB MOBEPXHOCTU MaTEpUAsIOB IMOCIE MEKTPOPUZUKOXUMHUUECKON 00-
pabOTKHU C NOMOIIBI0 CKAHUPYIOIIETO 30HA0BOT0 MUKPOCKONA

12 |HccnenoBaHue TEXHOJOTHUU CO3MAaHUS U CBOMCTB MHUKPO- U HAHOTEKCTYPHPOBAHHBIX IIO-
BEPXHOCTEU

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECKUX 3aHATHIA
3aHATHS YKa3aHHOTO TUIIA HE MPEAyCMOTPEHbI OCHOBHOM IMpodeccroHanbHON 00pa3oBaTeabHON
IpOrpaMMon.

4.6 Conepskanue caMOCTOATEILHOM padoThl 00y4YaroIIerocs
Ouynas ¢popma 00yyeHus

Buasbi u popmbl caMocToSITEIbHOI PadOThI

5 ceMecTp

1 |CamocTosiTensHOE H3yUYeHHE JOTIOHUTEIHLHOIO MaTeprasa o TeMam:
DneKTpoXuMHUYecKas 00paboTKa € HMCHOJIb30BAaHUEM HENPO(UIMPOBAHHBIX AIIEKTPOAOB-
WHCTPYMEHTOB

DnekTpoxuMHyecKkas 00paboTKa ¢ UCTIOIb30BAaHUEM TEMIUIEHTOB (MaCOK)
DneKTpoXUMHYecKasi MUKpooOpadoTKa

[ToxroroBka K ga0opaTopHbIM paboTam

4  |IToaroroBka K MPOMEXKYTOYHOHM aTTECTALMU U €€ MPOXO0XKICHUE

6 cemecTp

5 |CaMocTosTenpHOE H3YyUeHHE JONOIHUTEIBHOTO MaTeprala o TeMaM:

[11a3MeHHbIe TEXHOJIOTHHA 00pabOTKH

TexHOoa0r1K BEICOKOCKOPOCTHOT'O 3JIEKTPOJUTHUECKOTO 0CAX/IEHUs] METAJIJIOB U CIIJIABOB
6 |[ToaroroBka K J1abopaTOpHBIM paboTam

BrinonHenue KypcoBoi paboThl

8 |[lomroToBka K MPOMEKYTOYHOM aTTECTAIMH U €€ TPOXOXKICHHIE

w

~

5 Cucrema ¢popMHpOBaHUSI OLECHKH Pe3yJbTATOB O0y4eHHs IO AUCHUILIMHE
(MoayJsI0) B paMKax TeKyllero KOHTPOJIS YCIeBACMOCTH M NPOMEKYTOYHOH arTe-
cTaluyu 00y4yarierocs

Ounas ¢popma 00yueHuUs

MeponpusiTusi TeKylero KOHTpoJisi yCreBaeMoCTH MaxkcumajibHOe
H IPOMEKYTOYHOM aTTeCTAIUN 00y4alonerocs KOJIUY€eCTBO 0QJJ1I0B




MeponpusiTisi TeKyliero KOHTPoJIsi ycleBaeMOCTH
U MPOMEKYTOYHOI aTTecTally 00y4aerocs

MakcumajabHoOe
KOJIMYECTBO 0AJLJIOB

5 ceMecTp
OuenuBaeMasi yuyeOHasi 1eiTeJIbHOCTh
o0yuawuierocs:
.. |Ilocemenue JeKIIMOHHBIX 3aHATHHA 8
IlepBbrit =
.. |Bpimonnenue gabopaTopHoii pabotsl Nel 5
. |pyOexHBIN v
Texymuit N~ Brimonnenue nadoparopHoii paboTer Ne2 5
KOHTPOJIb KoHTponbHble MeponpusTus (TECThI) 12
yCIIEBa€MOCTH Hroro 30
.. ([locemienue NEKIMOHHBIX 3aHATUI 8
Bropoit =
.. |Boimonnenue nabopatopHoit paboTsr N3 5
pyOexHbIN =
Brimonnenue nabopatopHoit paboTst Ned 5
KOHTPOJIb
KoHnTponbHble MeponpusTus (TECThI) 12
Hroro 30
[IpomexyTou- (3ayer 40 (100%)
Hasl aTTeCTaIus
6 cemecTp
OuenunBaemasi yueOHasi 1esITeJIbHOCTh
00y4arouerocs:
Tlocenienue JeKIIMOHHBIX 3aHATHH 5
.. |BbimonHenue naboparopHoi pabotsr Nel 5
IlepBbrit =
.. |Bpimonuenue nabopaTopHoii paboTsl Ne2 5
pyOCKHBIN >
Brimonnenue madboparopHoit pabotsl Ne3 5
KOHTPOJIb v
Brimonnenue nabopatopHoit paboTst Ned 5
T . KoHTposbHBIC MeponpusTHsI (TECTHI) 5
eKyTIIUi
Y Hroro 30
KOHTPOJIb
OuenuBaemasi yueOHasi 1esITeIbHOCTb
yCIIEBaeMOCTH i
00y4aronerocs:
[ocenieHue JEKIMOHHBIX 3aHATUI 5
Bropoii |Bemonnenne madoparopHoi pabotel Neb 5
pyOesxHbIii | BoimonHenue nabopaTopHoi paboTsl Ne6 5
KOHTpOJIb |BrimonHenue mabopaTopHoit paboTsl Ne/ 5
BrimonHenue nadopatopHoii paboTel Ne§ 5
KoHTposbHBIe MeponpusTHsI (TECTHI) 5
Hroro 30
HpOMe)KyTO‘I— DK3aMeH 40 (100*)
Hasl aTTeCTalus |3ammTa KypcoBoil paboThl 100

*B ClIydac OTKasa o6yqafomeroc;1 OT pE3YyJIbTATOB TCKYILICTO KOHTPOJIA YCIICBACMOCTH

[Ixana cooTBeTCTBHA OLIEHOK B CTOOAJILHON U aKaJeMHYECKOM CHCTEeMAaX OLleHM-

BaHMS Pe3yJibTATOB 00y4YeHUs M0 AMCHUILIMHE (MOLYJIIO)

CucremMa onieHUBaHUSA
Onenku
pe3yJibTATOB 00y4eHHs
CrobauibHas cucTEMa OLIEHUBAHUS 0-39 40 - 60 61 —-80 81 -100
AxkaneMudeckas CUCTeEMa OLICHUBAHUS
sKk3aMeH, TuddepeHIINPOBAHHBIN 3aUeT Heynosne- | YamoBsierBo-
( > AMpdepermip ’ A A Xopomo | OTimyHO
3aIMTa KypcoBOTO POEKTAa, TBOPHUTENBHO | PHUTEIBHO
3aIuTa KypcoBoi paboThI)




CucreMa onieHUBaHHUS
Onenkn
pe3yJabTaToB 00y4eHHs
AxagemMuueckasl CHCTEMA OLICHUBAHUS
He 3auteno 3ayTeHo
(3auer)

6 Onucanme MarepuajJbHO-TEXHH4YECKOH 0a3bl (BK/IIOYas 000pyl10BaHHE H
TeXHHUYECKHE CpeAcTBa 00y4deHHsi), He0OX0AMMOI JJs1 OCYlIeCTBJIEeHUsI 00pa3oBa-
TeJbHOI0 MPOoIecca Mo JUCHUILIMHE (MOTYJII0)

Jnig ocymiecTBiieHus: 00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUILIUHE (MOIYJIT0) TpedyeTcs:

- JUTSI TIPOBEICHUSI JICKITMOHHBIX 3aHATHH MO JUCHUIUIMHE (MOIYJI0) TpeOyeTcsl yueOHast
ayuTopus, o0OpyJA0BaHHAsl JOCKOW JUIsl HAMMCAHUS MEJOM, a TakKe€ HOYTOYKOM, BHUIEOMPOECKTOPOM,
HACTCHHBIM DKPAHOM;

- JUTSI TIPOBEICHUSI TPAKTUUECKHX 3aHATUH TpeOyeTcss KOMIBIOTEPHBIN KiIacc;

— JUISL TIPOBEJICHUS JTAOOPATOPHBIX padboT TpeOyroTcs 1abopaTopusi MPOBOIOYHO-BEIPE3HOM
00paboTku, 1abopatopus BaKyyMHBIX METOJIOB 00pabOTKH, Ta00OpaTOPHsi M3MEPUTEIBHBIX CHCTEM, Jia-
OGopaTopusi HAHOIIPUOOPOB, JTAOOPATOPHS NIEKTPOXUMUHU.

7 IlepeyeHb OCHOBHOM W JOMOJHHUTEIbHOI Yy4eOHOI JUTEepaTypbl, HEO0X0AH-
MOi1 1JI1 OCBOCHUS TUCUHMILIMHBI (MOXYJIs)

7.1 OcHoBHas JMTEpPaTypa
1. Bricokue TEeXHOJOrMHM B MAIIMHOCTPOEHUH : yuel. mocodue : B 2 u. Y. 1/ B. B. JIro6umos [u

ap.] ; Tynl'Y . -Tyma : Msp-Bo Tyal'V, — 2011 . — 147 c. : un .- Pexum pgocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014100809140455669400002094, o naposto

2. Bricokue TeXHOJIOTHH B MallIMHOCTPOEHUH : yuel. mocobue : B 2 u. .2/ B. B. Jlto6umos
u ap.] ; Tynl'Y . — Tynma : Uzg-Bo Tyal'V, -2011 . — 140 c. : un . - Pexum pocrymna:

https://tsutula.bibliotech.ru/Reader/Book/2014100809283829566300005982, o napo:to
3. 'muauna U.B. KoHuieHTprpoBaHHbIE TOTOKHU SHEPTUH U (U3NUYECKHE OCHOBBI UX F€HEpalHu:
VYuebHoe nmocodbue. — Tyna: Tynl'Y, 2011. — 152 c.

7.2 lonosiHUTEILHAS JIUTEpaTypa

1. TexHosOTUsI KOHCTPYKIIMOHHBIX MaTepuanoB (TexHoiaornyeckue npoueccsl B MallmHOCTpOe-
HUM): y4eOHHUK 117151 By30B: B 4 4. Y. 4: O6paboTka 3arotoBok / B.JI. ApramMoHOB [u Ap.] ; moz o011. pen.
3.M. Coxonosa, C.A. Bacuna, I'.I'. lybenckoro . — Tyna: U3a-so Tynl'Y, 2007. — 597c.: un.

2. TexHONOTHYECKHE MPOILIECCHl MEXaHUYECKOM U (PU3MKO-XUMUYECKOM 00pabOTKH B aBUA/IBU-
raTeiecTpoeHuH [DIeKTPOHHBIH pecypc] : yueOHoe mocodue / B.®. be3wpsspunbiii (U ap.]. — Dnek-
TpoH. JaH. — MockBa : MamuHocTtpoenne, 2007. — 539 c¢. — PexuMm jgocryma:
https://e.lanbook.com/book/798. — 3ari. ¢ skpaHa.

3. Cynnaykos, B. K. BeicokoagdhekTruBHOE 1eKTpoIuTHYECKOe GOopMO0OOpa30OBaHNE TEXHOIOTH-
YeCKO OCHACTKH : ydeOHoe mocobue s By30B / B. K. Cynnykos; Tynl'Y. — Tymna, 2004 .— 103c. :
ui. (pecypc kadeapsi).

4. JlrobumoB B.B. MeToibl mosydeHUsl ¥ CBOMCTBA M3HOCOCTOMKUX TMOKPBITHH PEXYIEro MH-
cTpyMmeHTa : yueOHnoe nocobue / B. B. Jlrooumos, B. M. Bonrun, U. B. 'nuauna ; Tynl'Y .— Tyna :
W3n-so Tynl'Y, 2013 .— 58 c. : ni.

5. JlrooumoB B.B. ®opmupoBaHre MUKPO- U HAHOCTPYKTYPHUPOBAHHBIX (PYHKIIMOHATBHBIX TTO-
BEPXHOCTEH PeKyIIero MHCTpyMeHTa : yueOHoe mocobue / B. B. Jliooumos, B. M. Bonrun, U. B. ['nu-
JIMHA; Tynl'Y.—Tyna,2016.—111c.:m.- Pexum JIOCTyTa:
https://tsutula.bibliotech.ru/Reader/Book/2017100901202910084400002982, o mapoJito



10

6. ApxwmoBa, H. A. Diekrpopu3ndeckue W IICKTPOXHUMHUYECKHE METOABI 00paboTKH

noBepxHocTed [DnexkTpoHHbI pecype]| / H. A. Apxunosa, T. A. banHoBa. — DIEKTPOH. TEKCTOBBIC
na"Hble. — benropos : benropojckuii rocyaapCTBEHHBIM TEXHOJIOTUYECKUN YHUBEpcuTeT uMm. B.I.
lyxoBa, D5bBC ACB, 2012. — 305 <c¢ — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/28423.html

8 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANUMOHHOM ceTn «WH-

TepHEeT», HeOOXOTUMBIX /IJIf1 OCBOECHHS TN CHUTLIAHBI (MOTYJIsT)

1.Onexkrponnsiii untanphbiil 3an “BUBJIMOTEX” : yueOnuku aBTopoB Tynl'Y mno Bcem auc-
muIuiMHaMm. - Peskum mocryma: https://tsutula.bibliotech.ru/, mo mapoutto.- 3ari. ¢ sxkpaHa

2.O0BC IPRBooks yHuBepcampHas 0a30Bas KOJJICKIHMS  W3JaHHWA.-Pexxum  nmoctyma:
http://www.iprbookshop.ru/, mo maposso.- .- 3ari. ¢ s3KkpaHa

3.Hayunast Dnekrponnas bubnuoreka elibrary — 6ubmmoreka 3JIeKTPOHHON NEPHOAMKH, pe-
xwum goctyma: http://elibrary.ru/ , mo maposro.- 3ari. ¢ skpaHa.

4.HOb KubepJlennnka Hay4Hasi 3JEKTPOHHAs OMOIMOTEKa OTKPBITOTO JOCTYyTa, PEXKUM JOCTY-
ma http://cyberleninka.ru/ ,cBo6oamHbIii.- 3ari. ¢ 3KkpaHa.

5.EquHoe okHO gocTyma kK 00pa3oBaTelIbHBIM pecypcam: mopTai [DIeKTpoHHEIH pecypce]. - Pe-
M goctyna : http: //window.edu.ru. - 3ari. ¢ 3kpaHa.

9 IlepeuyeHb MH(POPMALUOHHBIX TEXHOJIOTHI, HEOOXOAMMBIX JJIA OCYLIECTB-
JICHHS1 00Pa30BaTEeJbHOI0 MPOLECCa MO0 JUCHMUILIMHE (MOIYJIIO)

9.1 IlepeyeHb HEOOXOAUMOIO €KETrOTHO OOHOBJISIEMOI0 JIMIIEH3MOHHOTO U CBO-
00/IHO PacCHPOCTPAHAEMOr0 MPOIPAMMHOIO O0ecle4YeHNsi, B TOM YHUCJIe 0Te4eCTBEH-
HOI'0 IIPOM3BOACTBA
. IakeT oducHbIX npunoxenuit «MoiOducy.

. Texcrosslii pegakrop Microsoft Word.

. I[Iporpamma 15t paboTHI ¢ ekTpoHHBIMU Tabuiamu Microsoft Excel.
. ITIporpamma noarorosku npesenrarmii Microsoft PowerPoint.

. COMSOL Multiphysics.

. SolidWorks Education Edition.

. Kommac-3D.

~N O Ok W —

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(ecCHOHAIBHBIX 0a3 TaHHBIX

U MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. KomnrotepHas cripaBouHas mpaBoBast cuctema Koncymnbrant Ilnroc.


https://tsutula/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/

