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1 Henun, 3212494 U IUIAHUPYEMble Pe3yJIbTAThl H3yYeHHU s TUCIIUIITHHbI

Hucuunnmnna

«DNEKTPOXUMHUECKHE U  ANIEKTPOYU3NYECKHE METOJIBI

00paboTKM»

npe€aHazHaucHa IJIs IOATOTOBKU CIICHUAIMCTOB K HaquO'HCCHCHOBaTeﬂbCKOfI ACATCIIBHOCTH IIpH
KOMIIBIOTCPHOM MPOCKTUPOBAHHUU OGOpYI[OBaHHSI " MPOU3BOACTB.

3amauu JUCIAILUINHGL:

- O3HAKOMHUTBL CTYACHTOB C

OCHOBHBIMH

BUJAMU  DJICKTPOXUMHYCCKUX U

anekTpodusnueckux (DXID) metoaoB 0OpadoTku (MO) marepuaos;
- JaTh CTY/AEHTaM 3HAaHHUSA W HaBbIKM npuMeHeHHss DXO®d TexHomormii 00pabOTKU

MaTCpUaioB;

-1I0Ka3aTh CTYJCHTaM OCHOBHBIC MPHUHIIMITBI BHIOOpAa U OOOCHOBAaHUS HEOOXOIUMOCTH
MPUMEHEHUSI TOTO WK HHOTO DXOPMO neranei;
- HAYYHTbH CTYJCHTOB aHAJIM3UPOBATh TEXHUKO-YKOHOMHYECKHE ITOKA3aTeId BEHIOPAHHOTO

meTona DXODPMO.

OOyueHune QUCHUIUIMHE «DJIEKTPOXUMHUUYECKHE U 3JIEKTPOPU3MUECKUE METOAbl 00paboTKI»
HAIpaBJICHO Ha (JOPMUPOBAHNE y O0YUAIOUIUXCS CIEAYIOIUX KOMIIECTECHIIHHA:

Koa n HammeHoBaHMe KOMIIETEHIIH NHaukaTopbl JOCTHKEHUS
KOMIIETCHIIMU

OIIK - 5. Cnnocoben ucronb3oBath ocHOBHBIC | MOITK-5.1. 3HaeT OCHOBHBIEC 3aKOHOMEPHOCTH,

3aKOHOMEPHOCTH, JICHCTBYIOIIKE B IMPOLECCE | ACHCTBYIOIINE B MPOLIECCE H3TOTOBIIECHHS

U3rOTOBJICHUS MAaIIMHOCTPOUTEIIBHBIX MAalIMHOCTPOUTCIIbHBIX I/I3,Z[€J'II/II>1 Tpe6yeM0r0

u3zenuii TpedyeMoro KadecTBa, 3aJaHHOro | Ka4deCTBa, 3a/IaHHOTO KOJIMYCCTBA MpU

KOJIMYeCTBA IIPM HAaMMEHbIIMX 3arparax | HAMMCHBINHMX 3aTpaTax OOILIECCTBEHHOTO TPy/a

0GIIIECTBEHHOTO TPYAA. HOIIK-5.2. HCHOHB3¥€T OCHOBHBIC
3aKOHOMEPHOCTH, ACHCTBYIOIINE B TIPOIECCE
M3TOTOBJICHUS MAITMHOCTPOUTEIHHBIX HU3ACTUI
TpeOyeMoro KayecTBa, 3aJaHHOTO KOJIMYECTBA
MIPY HAUMEHBIINX 3aTpaTax 0OIECTBEHHOTO
tpyna MOITK-5.3. Bnageet HaBbikamMu
M3TOTOBJICHHS] MAIIIMHOCTPOUTEILHBIX U3
TpeOdyeMoro KauecTBa, 3aIaHHOTO KOJTMYECTBA
MIPU HAUMEHBIIIMX 3aTpaTax OOIIECTBEHHOTO
Tpyna

2. Mecto aucuumimHbl B cTpyktype OOIl  GakanaBpuata B

npodeccuoHaIBLHOM HHMKJIE (BAPUATHBHAS YaCTh)

JlucuuninnHa OTHOCUTCS K 00s13aTeIbHON YacTu oOpazoBarenbHoro mukia (b1.1.26)
JucuunnuHa cBs3aHa JOTHYECKH COAEPKATEIbHO U METOI0JIOTUYECKU CO CIAEAYIOIIMMU

TUACIHUIUIHHAMHU:
— ®uswuka (b1.1.33.3);

— OcHoBbI TexHosoruu npouspoactsa (b1.1.22);

— Texnonorus mamuHoctpoenus (b1.2.5)

3. CTpykTypa u coaepkaHue TUCHUTLTHHbI

Bunpl yaeOHO# pabOTHI ¥ TPYJOEMKOCTb
(mo ¢popmam oOyueHus)

3.1.1. Ounas ¢popma o0ydeHus




N B G10ii a6 KouauuecTBo CemecTpbl
Ne n/m WL YHEOHOH pA0OTEI 4acoB 5 cemecTp
AyIUTOpPHBIE 3aHSITHUSI 54 54
B Tom uucne:
1.1 Jlexumu 18 18
1.2 CeMuHapckue/mpakTHUECKUE 3aHITUS 18 18
13 JlaGopaTopHbIe 3aHATUS 18 18
CamocrosiTeibHas padoTa o4 54
B ToMm uncre:
2.1 CamocTrosiTeIbHOE U3YUCHUE TEP. MaATEP. 18
2.2 Pemenue 3anau 18
2.3 PaboTa B KOMIIBIOTEpHOM KJjIacce 18
IIpomeskyTOoUHAS aTTECTAIMSA
3.1 3aueT/3K3aMeH 3auéT
Hroro 108

TeMaTH4YecKHH IJIaH H3YYCHUA TUCHUITJIMHBI

(o ¢popmam 0OyueHus)

IIpumep odopmienus Ilpuiaoxenus 1

*[lonnocmblo memamuueckuil naan pasmeuwién 6 npunoxcenuu 1 x padouei npozpamme.

Pa3nenanl/TeMbl
JTUCHHUILTHHBI

TpyroeMKocThb, 4ac

Bcero

AynurTopHas pabora

Jlexun
Cemunapckue/
MPaKTUYECKHE

3aHATHS

JlaGopatopHsble
3aHATHS

OATOTOBKA

[IpakTrueckas
CamocrosiTe/IbHASA
pabora

Paznen 1. OcHOBHBIe TIOHATHSI H
onpeeJieHUsi Kypca.

N
N

oo

Tema 1.1 OOG30p OCHOBHBIX BHUIOB
OXODMO, ¢usznueckux MNPUHIUIIOB,
JIeKAIIUX B UX OCHOBE, M, OCHOBAHHBIX
Ha HUX, TEOJOTUYECKUX IpoIeccax
00paboTKH.

12

Paspen 2. Daexrpodusuyeckue
MeToAbl 00paldOTKH, HCIOJIb3YIOIIHE
KIID.

22

Tema 2.1. OO030p OCHOBHBIX BHJIOB
KOHIICHTPUPOBAHHBIX TOTOKOB SHEPTHH
(KIID), ucnonb3zyemMpix B TEXHOJIOTUU U
NPUHIUIIOB WX  BO3JIEHCTBHA  Ha
KOHCTPYKIIMOHHbIE MaTE€PUAJIBL.

11




Tema 2.2 OCHOBHBIE XapaKTEPUCTUKH U
o0acTu TIPUMCHCHHS 11

5JIEKTPOHHONIY4YeBOH 06paborku (DJIO) 2 2 3 4
1 na3epHoit oopadoTtku (JIO)
Paznen 3 DJIeKTPOIPO3HOHHASA 29 4 4 9 12

o0paboTtka aeraJeii (330)

Tema 3.1 Onpenenenue, oOmas
XapakTepUCTHKa, BUAbI M  00JacTH
HpPUMEHEHHS 3J1eKTpOdpo3roHHol | 16 2 2 6 6
obpabotku aeraneit (350).

Tema 3.2 Pabouune napamerpsr 9930 u
CXEMBbI yCTaHOBOK, JJIEKTPOIPO3UOHHOE
pe3aHue - XapaKTePUCTUKHU, PEKUMBIL,
o0JiacTu mpuMeHeHus1, 000pyI0BaHUE. 2 2 3 6
KonuposansHo-npmmBounas 390 - 13
XapaKTEePUCTUKU, PEKUMBI, 00JIaCTH
MIPUMEHEHUs, 000pYAOBaHUE.

Paznen 4 DJIeKTPpOXUMHUYecKast 23
o0padoTka matepuayon (3X0). 3

Tema 4.1 Onpenenenue u Bujabl IXO.
HcTopusi BOSHUKHOBEHUS, CYINTHOCTh H
BAPUAHTEHI peanusanun DXPO | 13
MaTepHaoB.

Tema 4.2 Pexumsr OXPO. Cxopoctb
aHomHoro  pactBopeHuss  OcHoBuble | 10 2 2 6
npo6nemsl peanmzanuu D XPO.

Paznen 5 YabTpa3BykoBas 22
o0padotka (Y30) maTepuaJion.

Tema 5.1 OcHoBHple noHsATHI Y30,
0o0JlacTH TPUMEHEHHUs YJIbTPa3ByKa B
texHonornu. dusnveckue sBIECHUS NPU 2 2
MOJTyYEHU N u pacpocTpaHeHUHN 11 7
yJIbTpa3ByKa.

Tema 5.2 O0630p VY3 TEXHOJOTHUH.
VnbTpa3BykoBas aOpa3uBHas  pe3ka,
YIIBTPa3ByKOBas ceapka, | 11 2 2
YIIBTPa3ByKOBast MOJKa, Hpyrue 7
npumenenus ¥Y30.

Hroro 3a cemectp 108 18 18 18 o4

3.2.1 Ouynas ¢popma oOyueHus

3.3 CopepxxaHue IMCUUIIMHBI

Pa3nesn 1 OcHoBHBIE NOHATHS U ONPe/IeSIeHIs Kypca

Tema 1.1 O630p ocHOBHBIX BHI0B DDIXMO, hU3NYECKUX MPUHIIUATIOB, JIKAIUX B HX
OCHOBE, M, OCHOBaHHBIX Ha HHUX, TEOJIOTMUYECKUX Tporeccax obOpadorku. Kiaccudukanus
DDOOXMO. Pasrpannderue 31eKTpoU3HIECKUX METOJI0B 00paOOTKH Ha METOJIbI, OCHOBAaHHBIC
Ha BO3/ICHCTBUH KOHIICHTPHPOBAaHHBIX MOTOKOB dHeprun (KIID) Ha oOpabaTbiBaeMblii MaTepHal,
¥ METOJIbl, OCHOBAaHHBIC HA JPYTUX MPUHIIUATIAX.




Paznen 2 Dnexkrpopusuyeckne MeToabl 00padoTku, ucnonywmue KIID.
Tema 2.1 OO6G30p OCHOBHBIX BHJOB KOHIICHTPUPOBAaHHBIX MOTOKOB 3Hepruu (KIID),
UCTIONIb3YEMBIX B TEXHOJIOTUU U MPUHITUTIOB UX BO3JACHCTBHS Ha KOHCTPYKIIMOHHBIE MATEPHAIIBI.
Tema 2.2 OcHOBHBIE XapaKTEPUCTUKUA U OOJIACTU MPUMEHEHUS 3JIEKTPOHHOIYYEBOI
obpabotku (DJIO) u nazeproit o6padorku (JIO) OcHOBHBIE MapaMeTpPhl 3IEKTPOHHOTO JyYa.
00630p Texnonorunueckux npumeneHuit JI. ITapamerpsr DJI mpu cBapke, U npu pa3MepHOI
o0pabotke. OOmIas XapaKTepUCTHKA Ja3epHBIX TEXHOIOTHUI. YacTOTHBIE AUANa30HbI H3ITyYCHHS
Ja3epoB pa3nuyHbIX TUNOB. CBOMCTBA M DHEPreTHUECKUE XApPaKTEPUCTUKH JIa3€PHOTO
n3nydyeHus. DOKyCHpOBKa Ja3epHOro Mu3iMydeHus. [IpHMHIMIBI HCIONB30BAaHUSA JIA3EPHOTO
U3ITy4eHUs 17151 IOCTPOEHUS TEXHOJIOTHYEeCKUX Mpoueccos. JIazepHas TepmooOpaboTKa, 3aKalika,

orxkur. JIazepHoe MOBEpXHOCTHOE JerupoBanue. JlazepHas cBapka. JlazepHas peska.

Paznen 3 DiekTporpo3noHHas odpadoTka geraieii (390)

Tema 3.1 Omnpenenenne, oOmas XapaKTEePUCTUKA, BHABI M OOJACTH TNPUMCHECHHS
AIEKTPOIPO3UOHHON 00padoTku aetanein (320). Ucropus uzobperenus 230. dusnyeckue,
¢bu3nKo-MexaHnueckue U (U3NKO-XMMHUYECKUE SIBICHUS MPU HCKpPOBOM paszpsae. D90 kak
pazHoBUAHOCTH TexHoyoruu KI13.

Tema 3.2 Pabouune napamerpsl 390 u cxeMbl ycTaHOBOK. OCHOBHBIE CXEMbI T€HEPATOPOB
UMITyJbCOB  JJI1  TOJIY4EHHUsS] MCKPOBBIX  paspsiioB. DJEKTPOIPO3HMOHHOE pe3aHue -
XapaKTePUCTHKU, PEKUMBI, 001acT MpUMEHEeHus, 06opyaoBanue. KonupoBanbHO-TPIIMBOYHAS
990 - XapaKTEepUCTUKH, PEKUMBI, 00J1aCTH IPUMEHEHUSI, 000pyAoBaHuEe. CHCTEMBbl yIpaBICHUS

npoueccom 230. IlpoektupoBaHue TEXHONOIHMUECKUX omnepauuid I390. DIEKTpOUCKPOBOE
JICTUPOBAHNEC METAJINIMYCCKUX HOBCpXHOCTGfI.

Pa3nen 4 DaexkTpoxumMuyeckasi 06padorka marepuajion (3XO0).

Tema 4.1 Onpenenenue u Bujpl 9XO. Mcropus BOSHUKHOBEHUS, CYLITHOCTh U BapUAHTHI
peamuzanuu OXPO marepuanoB. O6nactu npumenenuss DXPO. DnekTpoaHble Mpouecchl mpu
9XO u snexkTponutsl, npumeHsemble nmpu IXO0O. XuMHUeCcKUE peakluu B AJIEKTPOJIUTE U Ha
anekTpoaax. Pacnpenenenue noreHuana B MEX3JIEKTPOJHOM ITPOCTPAHCTBE.

Tema 4.2 Pexumbl OXPO. CkopocTs aHOAHOTO pacTBOpeHUs: OCHOBHBIE MPOOIEMBI
peanmzanuu OXPO. SBnenne naccusanuu npu IXPO u nytu e€ npeogonenus. Tounocts IXPO.
OXPO na nmocTossHHOM Toke. UMynbcHOIMKINYecKass u BuOporukiandeckas 3X 0O, 0cOOeHHOCTH,
JOCTOMHCTBA ¥ HEAOCTAaTKM, 00JacTW TNpUMEHEHUs. YmpamieHue mporeccom IXO.
Ob6opynoanue ais 9XO.

Pa3nen 5 YabTpa3zBykoBasi 06padorka (Y30) maTepuajion.

Tema 5.1 OcHoBHble moHATHsA Y30, 0071aCTH NPUMEHEHHUS YAbTPa3ByKa B TEXHOJIOTUH.
@dusznueckue  SABICHUS ~ OpA  TONyYCHHH U PacHpOCTpaHEHWH  yJIbTpa3BYyKa.
MarHuTOCTpUKIMOHHBIA M Mbe303JeKTpUUecKuil 3(dekTbl. YCTaHOBKM Uil TMOTYy4EHUS
VIBTpPa3ByKa.

Tema 5.2 O630p Y3 TexHonoruii. YinpTpa3ByKoBas aOpa3uBHas pe3Ka, BUIbI, PEKUMBI,
TEXHOJIOTHYECKAE XapaKTEPUCTHKH W O0JACTH TPUMEHEHUsS. YIIbTpa3BYKOBas CBapKa, BHIIBI,
PEKUMBI, TEXHOJIOTMYECKHE XaPaKTEPUCTUKHU U 00JIaCTH MPUMEHEHHUs. YJIbTpa3ByKoBas MOMKa,
(bu3nIecKre OCHOBHI, XapaKTEPUCTHKH W 00TACTH TPHUMEHEHHSI.

3.4 TemaTuKa CEMUHAPCKUX/MIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 TemaTuka ceMHHAPCKUX/TIPAKTHYECKUX 3aHATHIA
1. O630p ocHOBHBIX BII0B DXODPMO, pusndyeckux NpUHLHUIIOB, JEKAIIUX B UX OCHOBE
2. XapakTepUCTHUKU OCHOBHBIX BHJIOB KOHIIEHTPUPOBAHHBIX MOTOKOB sHepruu (KIID),

HCIIOJIB3YEMBIX B TCXHOJIOTMU U ITPUHIIUIIOB UX BOS)IGI\/'ICTBI/HI Ha KOHCTPYKIIMOHHBIC MaTCpHaJIbl



3. Tlpumepsl TpPHUMEHEHUS OJICKTPOHHONIY4YeBOM o00pabotku (DJI0) wm nazepHoi
obpabotku (JIO)

4, PabGouune mapameTpbl B pexxumMbl 230

5. DIIEKTPOIPO3MOHHOE PE3aHUE - XAPAKTEPUCTUKH, PEKUMBI, IPUMEPHI TEXHOJIOTHU
W3TOTOBJICHUS JleTaen

6. KommpoBampHO-pmuBoYHass 230 - XapaKTEPUCTUKH, PEXKHUMBI, IPUMEPHI
TEXHOJIOTUU U3TOTOBJICHUS JeTajei,

7. Oco0eHHOCTH 3JIEKTPOIPO3UOHHON MUKPOOOPAOOTKH.

8. Pexumbr 9XPO. Ckopocth aHogHoro pactBopeHus. Pacuér pexumoB IXPO Ha
MIOCTOSTHHOM TOKE.

9.0OcobennocT Y3 abpa3suBHOTO pe3aHHUS.

3.4.2 TemaTuka J1a00pPaTOPHBIX 3aAHITHH

1. O3HaKOMJICHUE C YCTPOMCTBOM M PabOTOM CTaHKa JIIsl AJICKTPOIPO3UOHHOTO pe3aHus 3
Jaca.

2. V3yueHne TeXHOJIOTHYECKUX XapaKTEPUCTHK JICKTPOIPO3UOHHOTO pe3aHus. 3 yaca.

3. Osnakommenne ¢ cucremoii UIIY BBIPE3HOrO 3JEKTPOIPO3HOHHOTO  CTaHKA.
W3rorosnenue npoOHOI neranu. 3 yaca.

4. O3HakOMJIGHHE C YCTPOMCTBOM M pa0OTOil CTaHKa I DJIEKTPOIPO3HOHHON
MPOIIKMBOYHOM 00paboTku 3yaca.

5. UzrortoBnenue mpoOHOW JeTanyd Ha AIEKTPOIPO3MOHHOM IPOLIMBOYHOM CTaHKE. 3
Jaca.

6. O3HakOMJICHHE C TEXHOJOTHEH 3JEKTPO3PO3MOHHOW MHKpooOpaboTku. [IpommBka
TOHKHX I1a30B. 3 Haca.

3.5 TemaTuka KypcoBbIX padoT (IPOEKTOB)

Y4eOHbIM IJITaHOM HE MPETyCMOTPEHO

4 Y4eOHO-MeTOAUYecKOe U MHPOPMALIMOHHOE o0ecnieyeHune
4.1 HopmatuBHble 1okyMeHTbI U TOCTob1

4.2 OcHoBHasi IUTEpPaTypa
1. Homxwukos, B. I1. TexHonornu HayKOEMKHX MAIIMHOCTPOUTENbHBIX TPOU3BOCTB :

yaeOHoe mocobue s By3oB / B. I1. JlomkukoB. — 3-¢ u3j., ctep. — CaHKT-
[TerepOypr : Jlans, 2024. — 304 c. — ISBN 978-5-507-51646-9. — Tekcr :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/426278

2. Jlomxwukos, B. I1. Pa3paboTka TeXHOIOTHYECKHUX MTPOIIECCOB MEXaHOOOPAOOTKH B

MEJIKOCEpUITHOM MPOU3BOACTBE : yueOHoe mocodue / B. I1. JlomkukoB. — 3-e u3.,
crep. — Cankr-IletepOypr : Jlanb, 2022. — 328 ¢c. — ISBN 978-5-8114-4385-7. —
Texcrt : anexTpoHHbIH // JIaHb : 31eKTpOHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/206858

4.3 lonoJHUTEIbHAsA JUTEpaTypa
1. TexHonorusi MeTansmnoB 1 CNNaBoB : y4eOHUK AN By30B / OTBETCTBEHHbIE PeaaKTopbl
A. T1. KywHwp, B. B. Jluewunu. — Mocksa : M3gatenbcTteo KOpant, 2026. — 310 c. — (Bbicwwee
obpasoBaHue). — ISBN 978-5-534-11934-3. — TekcT : aneKkTpoHHbI // Obpa3oBaTenbHas
nnatdopma KOpawnt [canT]. — URL: https://biblio-online.ru/bcode/587466

4.3.1 UnTepHeT — pecypchl


https://e.lanbook.com/book/426278
https://biblio-online.ru/bcode/587466

http://books.ifmo.ru/file/pdf/335.pdf

JIuGencon M.H. u ap. BzaumopeiicTBue na3epHOro n3inydeHus ¢ BemectBoM. KoHcmnekr
nexmuii. UTMO Cn6. 2008. B oTKpeITOM J0CTYIIC.
https://studfiles.net/preview/1193648/

Hunpensman H.M. Teopust 1 mpuKiIaHbie 3aa4M Teriomacconepenoca. Y da 2002r. B
OTKPBITOM JIOCTYIIE.

1. http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf

bopuco A.M., MamxkoBa E.C. ®usnueckue OCHOBBI MOHHO-TYYEBBIX TEXHOJIOTHH.
Mocksa 2011. B otkpsiTOM nocryrte.

4.4 J1IeKTpOHHBbIE OOpa30BaTe/ibHbIE PECYPChI
[IpoBenenue 3aHATHH W aTTECTalMi BO3MOXHO B JAMCTAHIIMOHHOM (opmare ¢ MPUMEHEHHEM
CUCTEMBI AUCTaHIIMOHHOro 00y4eHus: yHuBepcutera (CIIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoii AMeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM paszaenam mporpaMmsi:

Haszsanue 50P

TeopeTI/IIIGCKI/Ie OCHOBBI . . .
(PU3HKO-XMMHYECKHX https://online.mospolytech.ru/course/view.php?id=7243
00paboTkn

Pazpaborannsiii OP BKIIIOYAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

4.5 JIMeH3UOHHOE U CBOGO/AHO PACIPOCTPaHsIEMOe MPOrpaMMHOe

o6ecneyenue

JIN1eH3NOHHBIN

MATLAB (coxpamenue ot "MATrix LABoratory") - mponpuerapHblii MHOTONapagurMaibHbId
S3bIK TPOTPAMMHPOBAaHUS U Cpella YHUCIOBBIX BBIYMCIEHHUH, pa3paboTaHHas KOMIIaHHUEN

MathWorks.

4.6 CoBpeMeHHbIe NpodeccoHa/IbHbIE 6a3bl JAHHBIX U
“HPOpPMaIMOHHbIE CIPABOYHbIE CUCTEMBI

Ccoliku Ha pecypebl  OQO0NHCHLL COOEPHCAMb  AKMYAIbHLIN IIeKMPOHHbIU adpec U Oblmb
00CMynHbIMU OJis1 nepexooa c 106020 KoMnviomepa.

5 MarepuanbHO-TeXHHYECKOe O0ecreyeHue

Jis  mpoBeleHHs — JEKUMOHHBIX  3aHATUH  HEOOXOAMMBI  ayAMTOPHM, OCHAIICHHbIE
MYJIbTUMEIUMHBIME TPOEKTOpaMU M JKpaHaMmu. J[nsg mnpoBeneHus 1nabopaTopHBIX padoT
Tpedyetcst kommnbloTepHblii kiacc (AB1517, AB4821) u maGopatopus DOPIXMO AB1104,
AB1102


http://books.ifmo.ru/file/pdf/335.pdf
http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf
https://online.mospolytech.ru/course/view.php?id=7243

6 MeToanueckune peKoMeHIaluu
Metoanka mpernoiaBaHus TUCIHILIHHBI « JJIEKTPOXUMHYECKHUE U YJIeKTPopu3ndecKue

MeTOobI 00PadOTKM» U peain3aiys KOMIETEHTHOCTHOTO MTOIX0/1a B U3JI0KEHUU U BOCIIPHUSTHH

MaTepHala npeaycMaTpUBaeT HCIIOJIb30BAHHUE CIICIYIONINX aKTHBHBIX U HHTEPAKTUBHBIX (OPM

MIPOBEICHUS ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:
— ay/IMTOPHBIC 3aHATHUS: JICKIIUH, JIAOOPATOPHBIC paOOTHI, TECTUPOBAHUE,
— BHCAYAUTOPHBIC 3aHITHS: CAMOCTOSTEIIbHOE M3YYCHHE OTACIBHBIX BOMPOCOB, MOATOTOBKA K
nabopaTOpHBIM paboTaMm.
Oopa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3M0OXHO TIpoBeicHWE 3aHATHI W aTTECTAllMid B JAMCTAHIIMOHHOM ¢opMmare ¢ NpUMEHEHHEM
CUCTEeMBI JAucTaHInOHHOTO 00yueHust yauBepcurera (CO - LMS) Ha ocHOBe pa3paboTaHHBIX
kadenapoir «TuOM» 3nekTpoHHBIX 00pa3zoBarelbHbIX pecypcoB (DOP) (cMm. 11.4.4).
[Topsimox mpoBeneHHsT pabOT B AUCTAHIMOHHOM (hopMare yCTaHABIUBACTCS OTICIbHBIMU
pacropsHKCHUSMU TIPOPEKTOpa Mo y4eOHOW pabdoTe W/WiM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHI.

a. MeToanYecKre peKOMeHAAl U AJIs

npemnojgaBaTesid o OpraHu3alnuu 06yqel-mﬁ
I. [IpenoiaBaTesnb OpraHu3yeT Nperno aBaHue AUCHUILTHHBI B COOTBETCTBHU
¢ TpeboBanusmu "TlonoxkeHus: 00 opranuzanuu 00pa3oBaTCILHOTO
IpoLecca B MOCKOBCKOM IOJIMTEXHUYECKOM YHUBEPCUTETE U €TI0
¢wmanax", yrBep >k IEHHBIM PEKTOPOM YHUBEPCHTETA.

ii. Ha mepBoM 3aHsATHH IpeoaBaTeib JOBOJUT A0 CBEICHUS CTYICHTOB
cozepxkanue padoueit nporpammel qucuuruinasl (PI1[) u npenocrasisier
BO3MO>KHOCTb O3HAKOMJICHHS C ITPOrpaMMON.

iii. TIpemomaBarenb 0cOOEHHO OOpallaeT BHUMaHKUE CTY/ICHTOB Ha:
1. BUJIBI U (POPMBI IPOBEICHUS 3aHATHH 1O AUCLUIUIMHE,
BKJIIOYasi HOPSAJOK MTPOBEICHUS 3aHATHI C TPUMEHEHUEM TEXHOJIOTHM
JTMCTAHIIMOHHOTO OOYYEHHUS U CUCTEMbI TUCTAHIMOHHOTO O0yUEHHUSI
yauepcuteta (CO mocnonurexa);
2. BH/Ibl, COJEP/KAHUE U NTOPSATOK NIPOBENECHUS
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH B COOTBETCTBHH C
(OHIOM OLIEHOYHBIX CPE/ICTB;
3. (bopMy, cosiep>KkaHNE U TTOPSIIOK POBEACHUS
MIPOMEKYTOUHOM aTTeCTallMU B COOTBETCTBUU C (DOHJIOM
OLICHOYHBIX CPEACTB, peaycMoTpeHHbIM PII/IL.
IvV. JIOBOAUT 0 CBEACHHUS CTYACHTOB I'Pa)MK BIOJTHEHHUS
y4eOHBIX padoT, npeaycMoTpeHHbIx PIT/I.

V. HeoOxoaumo ¢ caMoro Havasa 3aHATHI peKOMEH10BaTh CTYACHTaM
OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATypy U yKa3aTh MyTH
JIOCTyTa K HEM.

Vi. B Hauase nim B KOHIIE ceMecTpa 1aTh CIIMCOK BOTIPOCOB IS
MIOATOTOBKH K TPOMEXYTOUYHOM aTTecTaluy (9K3aMEHY WIN
3a4éTy).

vii. Pekomennyercs dakt o3nakomiieHus cryaentos ¢ PIT[ u rpadukom
paboThl TUCBMEHHO 3a(PUKCUPOBATH MOJIMUCHIO CTYACHTA B JIHCTE
O3HaKoMJIeHHus ¢ coaepxkanue PIII.

viii. [IpenogaBarenu, BeAyIuiil JEKIIMOHHBIC U TIPAKTHYCCKUE 3aHATHSI,
JOJKHBI COIVIACOBBIBATh TEMATUUECKHUN TUIAH IPAKTUUECKUX 3aHATHM,
UCIIOJIb30BaTh €IMHYIO CUCTEMY 0003HAYEHHH, TEPMHUHOB, OCHOBHBIX
MOHATUM TUCIUIUINHBI.

ix. [Ipu moaroToBKe K CeMHHAPCKOMY 3aHSITHIO T10 TIEPEYHIO
OOBSIBIIEHHBIX TEM IPETIOIaBaTeNi0 HEOOX0IMMO YTOUYHHUTD TJIaH UX



MIPOBEJICHUS, MPOTyMaTh (HOPMYIUPOBKHU U COIEPKAHUE YUEOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha 00CYKJCHHE, 03HAKOMUTKCS C IIEPEIHEM
BOIIPOCOB 10 TEME CEMUHApA.
B xozie cemunapa Bo BCTYIUTEIBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAUUMOCTDH TEMBbI
CEMHHAPCKOT'0 3aHATHUS, ONIPEIEIUTh MOPSAIOK €ro IPOBEICHHs, BpEMs Ha 00CYKICHHE KaXKI0Tr0o

yuebHoro Bonpoca. [Ipumensist poHTaIbHBII OMPOC 1aTh BO3MOKHOCTh BBICTYITUTH BCEM
CTYJIEHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3axirounTenbHON 4aCTH CEMUHAPCKOTO 3aHSTHS CIIEyeT IOJIBECTU €r0 UTOTU: JaTh OLICHKY
BBICTYIUICHUH KaXKJIOTO CTyJIEHTa M Y4eOHOM rpyMIbl B 1IEIOM. PacKpbITh MOJOKUTEIbHBIE
CTOPOHBI U HEJOCTATKU IIPOBEJEHHOI'O0 CEMUHAPCKOI0 3aHATHS. OTBETUTH Ha BOIIPOCHI
CTYIEHTOB. Bb11aTh 3a1aHus A1l CaMOCTOSITENIbHOM paboThI MO MOATOTOBKE K CIEAYIOLIEMY
3aHATHIO.

b. MeToanuyecKHe yKa3aHUA AJIA 06y4aOIUXCs
MO0 OCBOEHHUI0 JUCIUILIHHBI

C. MeToanueckne ykazaHus AJsl 00y4aOIIUXCS M0 OCBOEHHIO THUCHUTLIMHBI
1.2.1. CryaeHT ¢ caMOro Hadaiaa OCBOCHUS JUCIUILINHBI JIOJDKEH BHUMATEIFHO O3HAKOMUTCS C
paboueii mporpaMMoOi TUCIUILIHHBI.
1.2.2. CrygeHTy HEOOXOAMMO COCTaBHTH Ui ce0si TpaduK BBINIOJHEHHUS Y4YeOHBIX padoT,
npenycmotpernbix PIIJ ¢ yuétom TpebGoBaHUU OPYruX MUCHUIUIMH, W3Y4aeMbIX B TEKYIIEM
CeMeCTpe.
1.2.3. Tlpu mpoBeneHuu 3aHATHI W TPOIEAYp TEKyIIed M MPOMEKYTOUHON aTTecTall C
WCIIOJIb30BAHNEM HHCTPYMEHTOB MH(POPMAIMOHHON 00pa30BaTEIbHON Cpellbl JUCTAHIIMOHHOTO
oOpazoBanus yHuBepcurera (LMS wmocmonurexa), kak BO BpeMs KOHTaKTHOW pabOTBI ¢
mperojaBaTesieM, TaKk U BO BPEMsI CaMOCTOSTEIBLHOW pabOThI CTYIEHT JOKEH 00ECICYUThH
TEXHUYECKYI0 BO3MOKHOCTH TUCTAHIIMOHHOTO TMOAKIIOYEHUS K CHUCTEMaM JUCTaHI[MOHHOTO
oOyuenus. [Ipu OTCYyTCTBHHM TaKOW BO3MOXKHOCTH OOCYIUTH CHTYAI[MIO C IPENojaBaTeiieM
JUCHUTUTHHBL.

7 ®OHJ OLIEeHOYHBIX CPEACTB

@DOH/T OLIEHOYHBIX CPECTB BKITIOYAET pa3/Ieibl:

7.1. MeTo bl KOHTPOJISI ¥ OLIEHUBAHUS PE3yIbTATOB O0yUSHHUS

7.2 lllkana u KpUTEpUH OIICHUBAHUS PE3yIHTATOB O0yUCHHUS

7.3. OuleHOUHBIE CPECTBA

7.3.1. Texyuwii KOHTPOJIb

7.3.2. I[IpomexxyTouHas aTTecTalus

B mpomecce oOydeHuss B TeUYeHHE cCeMeCTpa HCIOJIB3YIOTCS OIEHOYHBIE CpPEICTBA
TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHBIX arTecTauuid. [lpumenstores cienyromme
OILIEHOYHBIE CPEJICTBA: TECT, 3aIUTa JTa0OPATOPHBIX pabOT, SK3aMEH.

OOydeHue IUCHHIUTHHE: «JJIeKTPOXHUMHUYECKHE W JJIeKTPopu3nYecKHe MeTOIbl
00padoTKM» HAMPABJICHO HA (POPMHUPOBAHKE Y OOYIAFOIIIMXCS CICTYIONTUX KOMIIETEHITUH:

7.1 MeToAbI KOHTPOJIS1 U OLleHUBaHUS Pe3y/IbTATOB 06y4YeHUs

Koa u HaumeHoBaHHe KOMIIeTeHIIUH NHaukaTopbl 10CTHKEHUSA
KOMIIETEHIINH




OIIK - 5. CiocoOeH MCIOIB30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, JIECHCTBYIOIINE B MPOIECCE
HN3TOTOBJICHUA MaH_II/IHOCTPOI/ITGHBHBIX
u3genuii TpedyeMoro KadecTBa, 3aaHHOTO
KOJIMYCCTBaA HpI/I HANUMCHBIINX SanaTaX

NOIIK-5.1. 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH,
JEWCTBYIOIIHE B IIPOIIECCE N3TOTOBICHHS
MAaITMHOCTPOHUTEIFHBIX H3IEIUi TpeOyeMoro
Ka4yecTBa, 33JIaHHOT0 KOJIMYECTBA NIPU
HaMMEHBIIIHNX 3aTpaTax OOIIECTBEHHOTO TPy

0011IeCTBEHHOTO TPY/Ia.

HOIIK-5.2. Vcnionb3yeT 0CHOBHbBIE

3aKOHOMEPHOCTH, JICHCTBYIONINE B IIpOIecce
W3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX N3NNI
TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIN4eCTBa
MIPY HAUMEHBIINX 3aTpaTax 0OIECTBEHHOTO
tpyna UOIIK-5.3. Bnaneer HaBbIKaMu
M3TOTOBJICHHUS MAIIMHOCTPOUTENbHBIX U3AETHI
TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIN4eCTBa
IIPY HAMMEHBIIUX 3aTpaTax OOIIECTBEHHOTO

Tpyza

7.2 llIkajsia M KpUTEPHUH OLLeHUBAHMS pe3y/IbTATOB 00y4YeHMs

dDopMa NPOMEKYTOYHOM ATTECTALMM: 3a4€T.
O0s3aTeIbHBIMH YCJIOBHSAMH IOATOTOBKH CTYECHTA K POMEKYTOYHOM ATTECTAIMH

SIBJISIETCS BBITOJIHEHHE CTYJAE€HTOM HA J1aTy NMPOBeAeHHs 3a4€Ta CJIeyIOIHMX BUI0B padoT:
- oopMIICHHE U 3allUTa )KypHaja JabopaTopHbIx padboT 06bEMoM 18 vacos;
- HaIlMCaHME U 3amuTa pedepara;
— TOJIyYeHHe 3a4eTa 10 pe3yabTaTaM TeKyIIeH YCIeBaeMOCTH.

— HOJIYUCHHUC 3a4€Ta I10 pE3yJIbTaTaM IMPOXOKACHUA ITPEAYCMOTPECHHOTI'O KOMIIBFOTCPHOI'O

TECTUPOBAHUS.

IMIxana

OLICHUBAHU Onucanue

b |
BrimonHeHb! Bce 00s3aTeNbHbIE YCIOBHUS MOJATOTOBKU CTYACHTA K
MIPOMEXYTOUYHOU aTTECTALUH, IPETYCMOTPEHHBIE IPOIPAMMOM JUCLMUILINHBL.
CTylleHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB

3auTeHo MPUBEICHHBIM B Ta0JIMIIaX MMOKa3aTelNel, onepupyer NpuoOpeTeHHBIMU }
3HAHUSMU, YMEHUSIMU, HABBIKAMU, PUMEHSET UX B CUTYAIUSAX MTOBBIIIEHHON
cinoxHOoCTH. [Ipr 3TOM MOTYT OBITH AOMYIIEHBI HE3HAUYNUTEIBHBIE OITHOKH,
HETOYHOCTH, 3aTPYAHEHUS PU AHATUTHYECKUX ONEPAIUAX, IEPEHOCE 3HAHUI
Y YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYALUU.




He 3aureno

He BhInonHeHb! 00s13aTeNbHbBIE YCIOBUS MTOATOTOBKH CTYIEHTA K
IIPOMEKYTOUHOM aTTeCTalluH, IPEyCMOTPEHHbBIE IPOrPAMMON TUCHIUILIINHEI,
WJIM CTYJEHT JIGMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM, YMEHUI,
HABBIKOB MPUBEICHHBIM B TaOIUIaX [TOKa3aTese, JOMmyCKaloTCs
3HAUUTENBHBIE OMIMOKH, TPOSBIISETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
10 pANly ITOKa3aTesei, CTyAEHT UCIBITHIBAET 3HAUYNTEIIbHBIE 3aTPYAHEHUS IPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSMH MPU UX MEPEHOCE HA HOBBIE CUTYAIUH.




7.3 O eHOYHbIE CpeACTBA

7.3.1. Texyuuii KOHTPOJIb

Texynui KOHTPOJIb BBIIIOIHAETCS C IPUMEHEHHEM baHka TECTOBBIX BOIIPOCOB
(uactryHO). [IprMepbI TECTOB PECTAaBIEHBI HUXKE.

Jly1s MOATrOTOBKM K TeCTUPOBaHUIO B pazzeine 3.7.1.1 npuBenéH nepeueHb KOHTPOJIbHBIX
BONPOCOB. Pe3ynbTaThl TEKYIEro KOHTPOJIS YCIEIIHO 3aCUUTHIBAIOTCS, €CJIN IPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6amtoB u3 100 BO3MOKHBIX.
bank TecToBBIX BompocoB conepkuT 150 BompocoB ¢ HAOOPOM OTBETOB.

7.3 OnLeHOYHBbIE CpeACTBa

7.3.1. Texyumii KOHTPOJIb

Tekyuii KOHTPOJIb BBINOJHAETCS C IPUMEHEHHEM baHKa TECTOBBIX BOIPOCOB
(uactuuno). [IprMepbl TeCTOB MpeACTaBICHBI HUXKE.

JI1s1 IOArOTOBKM K TeCTUPOBaHUIO B pazzaene 3.7.1.1 npuBeaéH nepeueHb KOHTPOJIbHBIX
BOIIPOCOB. Pe3ynbTaThl TEKYIEro KOHTPOJIS YCIEIIHO 3aCYUTHIBAIOTCS, €CITU MPU TECTUPOBAHUHT
HaOpaHo He MeHee 75 6amioB u3 100 BO3MOXKHBIX.

bank TecToBBIX BOPOocoB conepkuT 150 BompocoB ¢ HAOOPOM OTBETOB.

IIpumepsI TECTOBBIX 3a1aHMI:

Pa3nen 2. DuekTpodusnyueckne MeToabl 00padoTKu, ncnoab3ywume KIIJ.



Yto Takoe mporecc MOHN3AIUH Ta3a MPH IIEKTPUIECKOM paspsiae?

MC

Bann no yMosn4aHuro

Crny4yaiHbIW NOPSAOK OTBETOB

Oa

HymepoBaTb BapMaHTbl OTBETOB?

a

Wrpad 3a kaxayro HenpaBUIIbHY NOMNbITKY:

33.3

ID-HOmMep

# OTBeTbI OT3bIB

OueHka

— 3TO mpolecc aepopManun
AIIEKTPOHHOUN 000JI0YKH aTOMa BO
A BHEIITHEM DJICKTPHUYECKOM TI0JIC, B
pe3yibTaTe KOTOPOTO aTOM
CTaHOBHTCS TIOJISIPHBIM;

— 3TO IpOLECC pacrana
B. MHOTOaTOMHOM MOJIEKYJIbI Ha
ATOMBI;

— 3TO MPOIECC THTEHCUBHOTO
Harpesa rasa, yBelIn4iBaroInil
KUHETUYECKYIO YHEPTUIO MOJIEKYII
rasa;

— 9TO MPOIIECC MOTEPHU AaTOMOM 1-ro
D. WJTA HECKOJIBKUX 3JIEKTPOHOB CBOCH
000JI0YKH.

100

O6LWMI OT3bIB K BOMPOCY:

[ina nio6oro npaBunbHOro oTeeTa: |Bair OTBET BEpHBIN.

Ans nio6oro HenpaBUILHOTO OTBe-

ra: Bamr oTBET HENPAaBUIIbHBIN.

Mopckaska 1:

lMoka3aTb KONM4ecTBO npaBUNbHbIX

otBeToB ([oackaska 1): Het

Yaanutb HEKOpPpPEeKTHbIe OTBeTbl

(Moackaska 1): Her

Teru:

lMo3sonsiem ebibupamb 0OUH UMU HECKOJTbKO MpasusibHbIX 0meemos u3 3adaHHOo20
criucka. (MC/MA)




B uém 3akitouaeTcsi OCHOBHOE OTJIMUHE IJIA3MbI AJIEKTPUYECKOTO pa3psiia OT
0OBIYHOIO raza?

MC

Bann no ymonuyaHuto

—

Cny4yanHbIW NOPsiJOK OTBETOB

Oa

HymepoBaTb BaprMaHTbl OTBETOB?

a

LWTpad 3a kaxkayro HenpaBubHYIO NOMNbITKY:

33.3

ID-HOmMep

# OTBeTbI OT3bIB

OueHka

— TUIa3Ma UMeeT OOJIBIIYIO
MIOTHOCTb, YeM OOBIUHBIH ra3, Tak
KaK pa3sHOMMEHHO-3apsKCHHBIE
HaCTHILIbI IPUTATHUBAIOTCS APYT K
NpYyTy B CUITY KYJIOHOBCKOTO
B3aMO/ICHCTBUS;

— IJJa3Ma UMEET MEHbIILYIO
[IJIOTHOCTh, Y€M OOBIYHBIN ra3, TaK
KaK OJHOMMEHHO-3aPSIKEHHbBIE
HACTULBI OTTATKUBAIOTCS APYT OT
npyra B CHJIy KYJIOHOBCKOTO
B3aNMOICHCTBHSI,

— IUIa3Ma UMeeT OOJIBLIYIO
BSI3KOCTH B OTJIMYHME OT OOBIYHOTO
rasa, Tak Kak pa3HOUMEHHO-

C. BapsHKEHHBIE YaCTHIIbI
MNPUTATUBAIOTCS APYT K APYTY B
CHJIy KyJIOHOBCKOT'O
B3aUMOJIENCTBHUS;

— u1a3Ma obtamaer 0oIbIIeH
DIIEKTPOTIPOBOTHOCTHIO B OTIINYUE
0T OOBIYHOTO ra3a, TaKk Kak
pa3HOMMEHHO-3apsKEHHBIC
YacTUIBI 00JIa1ar0T CLIOCOOHOCTRIO
MepeMeIiaTbcs BO BHEITHEM
DIIEKTPUIECKOM TIOJIE B
MPOTUBOIIOIOKHBIX HAPABICHUIX

100

O6LWMI OT3bIB K BOMPOCY:

[inA no6oro NnpaBUNbLHOro oTBeTa: |Baiil OTBET BEPHBIIA.

ans nwboro HenpaBUIIbHOIo oTBe-

ra: Bam oTBeT HENpaBUIIbHBIN.

Moackaska 1:




B uém 3akitouaeTcsi OCHOBHOE OTJIMUHE IJIA3MbI AJIEKTPUYECKOTO pa3psiia OT
0OBIYHOIO raza?

MC

Bann no ymonuyaHuto

—

(Moackaska 1):

CnyuaitHbIn nopsigok oTeetoB|[1a
HymepoBaTb BapraHTbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy: |33.3
ID-HOmMep
# OTBeThbI OT3bIB OueHka

NokasaTb KONM4YeCTBO NPaBUIIbHbIX

oTBeToB ([oackaska 1): Het
YAanuTb HeKOppeKTHble OTBETbI HeT

Tern:

lNo3eonsiem ebibupamb 00UH UIU HECKOJ/ILKO MpasusibHbIX 0mMeemos u3 3a0aHHo20
crucka. (MC/MA)

Pa3nen 3 DnekTpo3po3nonHas odopadorka aerajei (330)




[Tox neficTBreM, KakuX (aKTOPOB BOSHUKAET CAMOCTOSITEIbHBIHN pa3psi B

MEKIEKTPOAHOM npomexyTke (MOIT)? M

Bann no ymonuanuio| 1

CnyuaiiHbI nopsagok oTBetoB|[]a

HymepoBaTb BapraHTbl OTBETOB?|a

LTpacp 3a kaxayro HenpaBunbHYO NonbITKy: (33.3

ID-HOMep

# OTBeThI OT13bIB OueHka

— ripu o6yuenun MOIT
PEHTTC€HOBCKHUM U3TyUCHHEM;

— IIpY IPEBBILIEHUN TPUIIOKEHHOTIO
K MOII Hanps>keHus BbIIE
B. HEKOTOPOI'0 [IOPOTrOBOI0 3HAYEHUS B 100

MaHHBIX YCJIIOBHAX.

— npu obiryuenun MOII
C. MH(ppaKpaCHBIM U3ITyUCHUEM; 0
— IIPU HarpeBe OJIHOTO U3
D BIIEKTPO/IOB; 0
E 0

O6LWuM OT3bIB K BOMpPOCY:

Ons no6oro npasunbHoro oreeta: |Bail OTBET BEPHBIN.

Ons no6oro HenpaBuIibHOro oTee-

ra: Bamr oTBeT HENpaBUIIbHBIN.

Moackaska 1:

[No3sonsiem ebibupamb 0OUH UIU HECKOJ/TILKO MpasusibHbIX 0mMeemos u3 3a0aHHo20
criucka. (MC/MA)




[Tpy KaKuX yCIOBHSAX BOZHMKAET HCKPOBOE B3aUMOAECHCTBUE JIEKTPOAOB pu 230

Bann no yMosn4aHuro

Crny4yaiHbIW NOPSAOK OTBETOB

Oa

HymepoBaTb BapMaHTbl OTBETOB?

a

Wrpad 3a kaxayro HenpaBUIIbHY NOMNbITKY:

33.3

ID-HOmMep

# OTBeTbI OT3bIB

OueHka

M ckpoBoe B3auMOJEHCTBUE
RIIEKTPO0B 1pu D0 BO3HHUKAET,
€CJIM CONPOTUBIICHUE KUKON
nuaniekTpuydeckoi cpenst (KIC)
YMEHBIIAeTCs, HUYKET HEKOTOPOTo
npesena.

HckpoBoe B3auMoIeiicTBHE
3IIeKTpOo0B Iipu D0 BO3HUKAET,
B. €CJIN MEXAIIEKTPOJIHOE PACCTOSIHUE
YMEHBIIAeTCs, HYKET HEKOTOPOTo
npeznena

M ckpoBO€ B3aUMOIEHCTBUE
AIIEKTPO0B ITpr D0 BO3HUKAET,
eciu B (JKJC) umerorcs
MPOBOJSAIIUE YACTHUIIBL.

MckpoBoe B3auMOAEHCTBUE
AIIEKTPOo0B Ipu D0 BO3HUKAET,
€CJIU HaIPsKEHHOCTD
hiieKTprueckoro nos B MOI1
OKa3bIBaeTCs BBILIE JIEKTPUIECKON
npounoctu JK/IC

100

O6LWMI OT3bIB K BOMPOCY:

[ins nio6oro npaBunbLHOro oTBeTa: |Barr OTBET BEpHBI.

Ans no6oro HenNpaBUILHOTO OTBe-

ra: Bam oTBeT HENpaBUIIbHBIN.

Moackaska 1:

lMoka3aTb KOnNn4ecTBoO npaBUNbHbIX

otBeTOB ([Moacka3ska 1): Her

YAanuTb HEKOPPEKTHbIE OTBETHI

(Moackaska 1): Her

Tern:

lMo3sonssiem ebibupamb 0OUH UMU HECKOJTbKO MpasusibHbIX 0meemos u3 3adaHHOo20
criucka. (MC/MA)

Hannune nmagaromero y4acTok BOJIbTaMIIEPHON XapaKTEPUCTUKH dJIEKTPUIECKON TyTH
C POCTOM TOKa, HaNpsHKEHUE YMEHbIIAeTCs1), 00BsACHIETCS

MC




Bann no ymonuyaHuto

—

MUTaHKA

CnyuaitHbI nopsigok oTeetoB|[1a
HymepoBaTb BapraHTbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy: |33.3
ID-HoOmep
# OTBeThbI OT3bIB OueHka

— pacLIMpEeHuEM KaHalla pa3psjaa co

A. BpPEMEHEM 0
— UHTEHCUBHBIM HAarpeBOM KaTo1a U

B. YBEJIMYEHUEM TEPMOIIICKTPOHHOM 100
BMUCCUU
— BIASHUEM U3JIy4EHUs IUIa3MBbl Ha

C. €€ BIEKTPOITPOBOIHOCTH 0
— HarpeBOM IJIa3Mbl OT UCTOYHUKA 0

D.

06K OT3bIB K BONpPOCY:

[ns nio6oro npaBunbHOro otTeeta: |Ball OTBET BEPHBIIA.

Ona no6oro HenpaBuUbHOIo oTBe-

ra: Barr oTBET HEeNpaBUIbHBIN.

Moackaska 1:

lNMokasaTb KONIM4ECTBO npaBUNbHbIX

oTBeToB ([oackaska 1): Het

YAanuTb HEKOPPEKTHbIE OTBETHI

(Moackaska 1): Het

Tern:

lNoseonssem ebibupame 00UH UU HECKOJIBKO rpasusibHbIX 0meemos u3 3adaHH020
crucka. (MC/MA)

7.3.2. IIpoMe:KyTOYHASI aTTEeCTAIUS

[TpomesxyTouHnas aTTectanus B 5 cemectpe B popme 3auéra

3a4éT M 9K3aMeH MPOBOISATCS MO OMJIETaM, OTBETHI MPEOCTABIISIFOTCS MUCHMEHHO C
MOCJIEAYIOIIUM YCTHBIM coOeceoBaHneM. brieTsl (popMUpPYIOTCS H3 BOIIPOCOB
MPE/ICTABICHHOTO HIDKE MEPEUHSI.

PersiamenT npoBeneHus 3ayera:

1. B Owtet Bkitouaetcs (4) Bompoca U3 pa3HbIX Pa3iesioB AUCIUIUIAHBI U (0IHO, J1Ba )
NPaKTUYECKHUX 3aJIaHUs




2. [lepeueHb BONPOCOB COOTBETCTBYET TEMaM, U3yYE€HHBIM Ha JIEKIIMOHHBIX U TAOOPATOPHBIX
3aHATUSX (TIpUJIaraeTcs).

3. BpeMms Ha moAroToBKY MUCHbMEHHBIX OTBETOB - 110 40 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. TlpoBeneHue arTecTallMM (3a4eTa) C UCHOJIB30BAHUEM CPENICTB AJIEKTPOHHOTO OOy4YeHUS U
JUCTAHIIMOHHBIX 00pa30BaTEIILHBIX TEXHOJIOTHUI BBITIOJHSIETCSI B COOTBETCTBUU C YTBEPKIAEHHBIM
B yHuBepcuteTe "l[lopsakoM mpoBeAeHHs] MPOMEXKYTOUHON AaTrTecTalud C HCIOJIb30BaHHUEM
CPEJICTB JIEKTPOHHOTO O0yUYEHUS U TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHI"

dopma, IpeyCMOTpEeHHAs y4eOHbIM IIJIaHOM - 3a4eT. [[pomekyTouHas aTTecTanusi IpOBOAUTCS
B CPOKH, YCTAHOBJICHHBIC YTBEPKICHHBIM PAaCIIMCaHUEM 3a4ETHO- K3aMEHAILIMOHHOU ceccuu. [o
JaThl IPOBEACHUSI IPOMEKYTOYHON aTTeCTAllMU CTYACHT JOJIKEH BBIIIOJIHUTH BCE JIaOOpaTOpHbIE
paboThI, IPETyCMOTPEHHBIE HACTOSIIIEH pabodeil mporpaMMON TUCIUTLTHHBIL.

IIkana
OLICHUBAHUA

Onucanue

BrimonHeHs! Bce BuAbl yueOHOM paboThl, npenycmotpennbie PIT/. Ctynent
JIEMOHCTPHUPYET COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB MPUBEIACHHBIM B
TablMIax noka3aTelsei, onepupyeT NpruoOpeTeHHBIMU 3HAHUSIMU, YMEHUSAMU,
3a4TeHo HaBBIKaMH, IPUMEHSET UX B CUTYalUSIX MOBBIIIEHHOMN CIOKHOCTH. [Ipn 3TOM
MOTyT OBITb  JOMYIICHbl HE3HAYUTENbHBIE OIIMOKHU, HETOYHOCTH,
3aTPYJHECHUS NPU AHATUTUYECKHUX OIEpPALMAX, IEPEHOCE 3HAHUNW U YMEHUU
Ha HOBBIE, HECTAHIAPTHBIE CUTYAIUH.

He Boinmonuen oaun wiu 6osee BUAOB y4eOHOI paboThl, MpeayCMOTPEHHBIX
PIIJI. CtyneHT O1€MOHCTpUpPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHUU,
HAaBBHIKOB TPUBEJACHHBIM B  TaOMUIAaXx TOKa3zaTened, JOMYCKaroTCs
He 3aureno 3HAUUTENbHBIE OMNOKHU, IPOSIBIIAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB
10 pﬂI[y HOKa3aTeHCﬁ, CTy,HeHT HUCHBITBIBACT 3HAYHUTCIIBHBIC Sany,Z[HeHI/Iﬂ
NPy ONEPUPOBAHMM 3HAHMSIMU M YMEHHUSIMHU NPHU UX [EPEHOCE HAa HOBBIC
CUTyallHH.

HNPUJIOKEHUS k paGoueii nmporpamme

A. CtpykTypa u coiep:KaHne IUCHUILTAHBI
b. ®oH1 OLIEHOUHBIX CPEACTB (CIUCOK KOHTPOJIBHBIX BOITPOCOB)
B. Temartuka nabopaTopHoii pabOTHI.



[Ipunoxenue A

CTpyKTypa U cojiepaHue AUCIUIUIUHBI «JJIeKTPOXUMUYECKHe U dJIeKTpodu3ndecKne MeToIbl 00padoTKI» 110
HanpasneHuto noarotoBku 15.05.01 «IlpoexkTupoBaHue TeXHOJIOTHYECKMX MAIIMH U KOMILIeKcOB» [Ipoduiib moarotoBku
(cnenmamuzanusi) «IIlpoekTHpOBaHMe TEXHOJOTHYECKUX KOMILJIEKCOB B MAIIMHOCTpoeHumw» KBanudukaiius BbITyCKHUKA

HNnxenep
Buabl yueOHoii padoThl, Buabl camocrosiTe/1bHOM ®opMmsI
= BKJIIOYAsl CAMOCTOATEIbHYI0 padoThI CTY/ICHTOB arrecra-
g paboTy CTYJEHTOB M uum
Pasnen 2 TPY/10€MKOCTh B Yacax
D
o >
| E
3 % J | II/C | a6 | CPC | KCP K.P | KIL. | PT'P | Pegp. | Kp | I 3
Ol =
1. OcHOBHBIE TIOHATHUS W ompeneneHust kypca O6zop |8 | 1-2 |2 |2 8
OCHOBHBIX BUJIOB SPOXMO, bu3nuecKkux
MIPUHITUIIOB, JISKAIINX B UX OCHOBE, M, OCHOBAaHHBIX Ha
HUX,  TEOJIOTMYECKHUX  MPOIEeccCOB  00OpabOTKH.
Knaccudukanms DDOOHXMO. Pazrpannuenue
3JIEKTPO(U3NIECKUX METOJI0B 00paOOTKH Ha METO/BI,
OCHOBAaHHBIE Ha BO3JCUCTBUM KOHIIEHTPUPOBAHHBIX
notokoB sHeprun (KIID) Ha oOpabaTeiBaeMblit
MaTepual, W METOIbl, OCHOBaHHBIE Ha JPYTUX
NpPUHIMIAX.
2. Dnekrtpodmzmueckue ~ MeToAbpl  0OpaboTku, |8 | 3-6 |4 |4 JIab. 8
ucnone3ytore KIID. OO030p OCHOBHBIX BHJIOB Nel
KOHIEHTPUPOBaHHbIX MOTOKOB dHepruu (KIID) u 34ac
NPUHIUIIOB HMX BO3JEHCTBHUS Ha KOHCTPYKLMOHHBIE
Matepuaibl. OCHOBHbIE XapaKTEPUCTUKH M 0O0JIacTH JIab.
IIPUMEHEHUs 9J10. OcHoBHbIE napameTpbl Ne2
9MEKTpOHHOTO  jJy4da. OO030p  TEXHOJOTHYECKHUX 3uac
npumenennid JJI. ITapamerps! DJI npu cBapke, u npu




pasmepHori oOpaborke. OOmas XapaKTepHUCTHUKA
JIA3€pHBIX  TEXHOJIOTMH. YacTOTHBIE  JMAIa3OHbI
U3ITyYeHUs J1a3epoB pa3inuyHbIX THMOB. CBoWCTBa U
JHEPreTHYCCKUE XapaKTePUCTHKU Ja3epHOTO
u3nydeHusi. QDOKyCHpOBKA Ja3e€pHOTO HU3JIyUEHHS.
[TpUHIHITBI UCTIOIE30BAHUS JIA3EPHOTO U3ITYUSHUS IS
MOCTPOCHUS TEXHOJIOTHYECKUX MpoleccoB. JlazepHas
TepMOoOOpaboTKa,  3aKayika, oOTxHTr. JlazepHoe
MOBEPXHOCTHOE JerupoBanue. JlazepHas

cBapka. JlazepHas pe3ka.

3. Dnektpospo3noHHas oO0paboTka JeTaneit 7- Jla0. 12
(330) Uctopus uzobperenuss 290. Omnpenenenue, 10 Ne3
o0111ast XapaKTEPUCTHKA, BUIBI K O0JIACTH TPUMEHEHHS 3gac
ANEKTPOIPO3UOHHON 00paboTku aeraneit  (320).

@usnueckue, (HU3UKO-MEXaHHUYECKHE U (U3UKO- JIab.
XUMHUYECKUE SIBJIEHUS MPU HCKPOBOM paspsane. 990 Ned
Kak paszHoBuAHOCTh TexHojoruu KIID. Cxema u 3yac
pabora RC-reHepatopa HMMITYyJIbCOB JUIS TOJYYEHUS

UCKPOBBIX  Pa3psJIOB. Paboune JIab.
rapameTpbl 990 u CXEMBI YCTaHOBOK. Ne5
DNEeKTPOIPO3UOHHOE pE3aHHE - XapaKTEPUCTHKH, 3gac
peXUMBI, O00JIaCTM NpHUMEHEHHs, 000pyIOBaHUE.
KonupoansHo-nipmnBouHas 330 - XapakTepUCTUKH,

peXUMBI, O00JIACTM TNpHUMEHEHHs, 000pyIOBaHUE.

Cucremsl yIIpaBJIeHUS IIPOLIECCOM 990.

IIpoexkTupoBanue TexHoIormueckux omepanuii 350.

DJEeKTPOUCKPOBOE  JIETUPOBAHUWE  METAJUIMYECKUX

MTOBEPXHOCTEN.

4 DnexTpoxumHuueckas o00paboTka MaTepHaloB 11- JIab. 12
(3XO). MWcropust BO3HHUKHOBEHHS, CYIIHOCTb U 14 Ne6
BapuaHThl peanuzanuu OXO wmarepuanoB. Ob6mactu 3yac

npuMeHeHuss 9XO. DJeKTpoJIHble MNPOLECcChl NpHU




OXO wu »aeKTponauThl, HpuMeHsembie mpu IXO.
XUMUYECKHE peaKIuu B  DJIEKTPOJIUTEe U Ha
anekTponax.  Pacmpenenenue — moreHnuana B
MEXD3JIEKTPOJHOM IpocTpaHcTBe. Pexumbr  9XO.
SBnenne maccuBauuu THpu IOXO u  nytu €€
npeogoneHus. CKOpoCcTb aHOIAHOIO PacTBOPEHUS.
Tounocte OXO. OXO Ha MOCTOSSHHOM TOKE.
OcHoBHbIE po0sIEMbI peanuzanuu 3XO.
NmynbcHonmknnueckas u BuOpouukinyeckas I3XO,
0COOEHHOCTH, JOCTOMHCTBA W HENOCTATKH, O0JIACTH
NpUMEeHEeHHs.  YmpaeieHue  mpomeccom  IXO.
O6opynosanue s DXO.

5. Vnberpa3BykoBas obOpabotka (Y30) marepualios.
OcHosuble noHATUA Y30, u puznyeckue siBICHUs IpU
IOJYy4YeHUH U  PacCHpOCTPAaHEHUH  YyIbTpa3ByKa.
MarsuTOCTpUKIIMOHHBIA U IIbE303JIEKTPUYECKUN
3¢ eKxThl. YCTaHOBKU Ul MOJYYEHHUs YIbTpa3ByKa.
OO6nacT NpUMEHEHUs YJIbTPa3ByKa B TEXHOJOTHUHU.
VYibTpa3BykoBas aOpa3uBHas pe3Ka, BHUJIbI, PEXKHUMBI,
TEXHOJIOTUYECKHE  XapaKTEpUCTUKU U o0nactu
NpPUMEHEHMs.  YIbTpa3ByKoBas  CBapka,  BUJBI,
PEXKHUMBI, TEXHOJOTUYECKHE  XapaKTEpPUCTUKU U
o0lacTH  TpUMEHEHUs. YIbTpa3ByKoBas Moiika,
(¢u3nyecKue OCHOBBI, XapaKTEPUCTHUKH U 0O0JacTH
IPUMEHEHMSL.

15-
17

14

Hroro 3a kypc

18

18

18

54




[Tpunoxenune b

KOHTpOJ'H)HBIe BOITPOCHI JIsI ITIPOMCIKYTOYHBIX aTTeCTaLII/Iﬁ CTYACHTOB I10 UTOI'aM
OCBOCHMUA JUCHUITIINHBI <<3J1eKTp0ngnqec1me H 3J1eKTp0(])n3nqec1me METOAbI

00padoTKm»
O6mmume Bonpocs! KI1D

O6mme Borpocs! KITD

Onpenenenne KII9, Buapr KI13, ocHOoBHBIE cocTaBHBIE YacTH UCTOYHUKOB KIID.
Bosgeiictue KIID na Matepuai, obnactu npumenenus texaonoruit KI19.

VY nenbHbIiA OTOK - onpenesienue [TTTM.

DddeKkTBHBIN THaMeTp, MOITHOCTh M CPEAHUH TOTOK.

I A

Kputnyeckue mioTHOCTH MOIIHOCTH, ONpeAeIeHUs, (OPMYIIbI U MOPSIOK 3HAUCHHIA.

DJIeKTPOHHOJIYYEBast 00padoTKa

VYerpoiicTBo M mpuHIMN JeicTBUS ycTaHOBKH DJIO.
OcHOBHBIE XapaKTEPUCTUKH IECKTPOHHOTO JTyYa.
Ob6nactu npumenenus DJ10, kpaTkast XapaKTepPUCTHKA.
10. ®usnueckue 3¢ dextsl mpu BeTpede DJ1 ¢ MUIIEHBIO.
11. I'myOuHa NpOHUKHOBEHUS 3JIEKTPOHOB B METAJLIL.
12. TTapametpst DJI mpu cBapke u mpu pa3MepHoOit 00paboTKe.
13. Jocrouncrea u Hemoctatku DJ10.

14. DHeprus U CKOPOCTb AMEKTPOHA MPHU BeTpeue ¢ MuleHbko pu DJ10.

JlazepHas o6padoTka

15. CoiicTBa U ocHOBHBIE XapakTepuctuku JIN.

16. Kosdpuumentst mornomienus u orpaxkenus JIV, ux 3aBUCUMOCTb OT JIYTMHHBI BOJTHBI U
CBOWCTB Marepuajia JeTallu.

17. Pacxonumocts JIN 1 npenenabHbIe BO3MOKHOCTH €r0 (POKYCHPOBKH.

18. JToctonncTBa u HemocTaTku JIO.

19. O6nactu npumenenus JIO B TEXHOIOTHH.

20. IIporneccel 1a3epHO TEPMOOOPAOOTKH.

21. JlazepHas cBapka, BUbl, 0COOEHHOCTH U XapaKTEPUCTUKU.

22. VI3roToBJIEHNE OTBEPCTHIA C ITOMOIIBIO HEMPEPHIBHOTO U UMITYJILCHOTO JI.
23. TexHOJIOTUY JTA3€PHOTO Pa3ICICHIS MaTePHAIIOB.

24. T'a3ona3epHas pe3ka MeTaJuIoB.

25. JlazepHas 00paboTKa MmIacTMacc ¥ KOMITO3UITMOHHBIX MaTepHAJIOB.

26. ®okycHpyIONIFe CUCTEMBI JIazepHOTo n3mydenus (JIN).

27. YrpapieHne nepeMernieHneM Ja3epHoro JyJa.



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.
46.

47.
48.

49,
50.
51.

DJIeKTPOIpO3uOHHAA 00padoTKa

CymHocTs nporiecca 330.

HoctounctBa u HeoctaTku mpouecca 330.

Peanuzanus nponecca 930. YcioBus BOZHUKHOBEHUs pa3psiia B MOII.
dopmupoBaHue eAMHUYHOMN JTYHKHA HCKPOBOTO pa3psiaa U e€ mapaMeTpsl.
3aBUCHUMOCTh Pa3MEepOB JIYHKH OT apaMeTPOB pa3psia.
TexHomornueckue xapakTepucTuku npouecca 330.

3aBUCUMOCTh IIPOU3BOIUTEIBLHOCTH OT SHEPTUU pa3psaa.

Dddext momsproctr 230.

[lTepoxoBaTocTh 00padaTbiBaeMoii noBepxHocTH npu I30.
XapakTepuCTUKH MIOBEPXHOCTHOTO ¢104 rocie 930.

Xapaktepuctuka BD30, kitaccel moBepxHocTel, 00padaTbiBaeMbIX ¢ moMolisio B220,
MIPOU3BOIUTENBHOCTh 00paboTku mpu BODO.

DkBuAMCTaHTHAs TpaekTopus pe3a. Tounocts BO3O.
Xapaxtepuctuku KI1990, cxema 00pabOTKH.

Tounocts nponecca KIT930. ITyrn noseimenus rounoctu KI1930.
ITpoextuposanne TO BO30.
IIpoextuposanue TO KITD20.

Bompocel 9XO.

Cyunocts mpouecca 9XO. Bunpr 9XO.
DIIEeKTPOAHBIE TIPOIIECCHI, XUMUYECKUE PEAKITUN Ha JIEKTPoIaxX 1 B pacTBope mpu IDXO.

Pacnipenenenne norenimana 8 MOI1, DxBuBanentnas cxema MOI1. Bennunna Toka,
nporekaromiero yepez MOIIL.

JIuneitHast CKOpoCcTh pacTBOpEHHUs 31eKTPo10B ITpu IXO.

SIBnenue naccuBanuu 31eKTpoaoB npu I X0, ero BIUsSHUE Ha ITpoliecc 00pabOTKU, TyTH
IIPEOOICHHS TACCUBALINN.

Tounocts nponiecca 9XO U yTH €€ MOBBIIIEHUS.
HNmmnynecHO-nmKIMYeckas 1 BuOpo-ruknnyeckas 3XO.
HocronnctBa n HemoctaTku 9XO.

Bompoce Y30.




52. IlpumeHeHus1, CBOMCTBA U XapaKTEPUCTHKU Y 3.

53. Ucrounuku Y3.

54. YnpTpa3ByKOBOE a0pa3MBHOE pe3aHUE, BUJIBI, XapaKTEPUCTHKHU, 007IaCTH IPUMEHEHHUSL.
55. V3 cBapka, XxapakTepHCTHUKa, JOCTOUHCTBA U HEJIOCTATKH, 00JIaCTH IPUMEHEHHUSL.

56. [TpoyHOCTH CBapHBIX COCTMHEHHH TTPH Y 3 CBapKe.

57. Ilnactudeckas nedopmans 1 ynpoYHEHUE ¢ TOMOIIbI0 Y3,

[Ipunoxenue B
TemaTuka 1a00paTOpHBIX PadoT.

1. O3HaKOMIJICHHE C YCTPOHUCTBOM M PabOTOM CTaHKA JUISI AJICKTPOIPO3NOHHOTO Pe3aHus 3
yaca.

2. VI3yyeHne TeXHOIOTUYECKHUX XapaKTEPUCTUK JIEKTPOIPO3ZUOHHOTO pe3aHus. 3 yaca.

3. Osnakomienue c¢ cucrtemoir UIIY BBIPE3HOr0 AIIEKTPOIPO3UOHHOTO  CTAHKA.
W3zroroBnenue mpoOHoO aeranu. 3 gaca.

4. O3HakOMJICHHE C YCTpPOMCTBOM U paboOTOM CTaHKa Ui 3IIEKTPOIPO3UOHHOU
MPOIIKBOYHOM 00paboTku 3yaca.

5. MsroroBienne mpoOHOM JeTanu Ha AJIEKTPOIPO3MOHHOM IMPOIIMBOYHOM CTaHKE. 3
qaca.

6. O3HaKOMJICHHE C TEXHOJOTHEH DSJEKTPOIPO3UOHHON MHKpooOpaboTku. IlpommBka
TOHKHUX I1a30B. 3 yaca.



