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1. Henau, 321241 U IVIAHUPYeMble Pe3yJbTAThl H3y4YeHHUS TUCHUIITHHBI

Hucuunnmnza

«ONEKTPOXUMHUYECKHE H DICKTPOPUIUUECKUE METOJIbI

00paboTKM»

IIpelHa3HaueHa Ul IOJArOTOBKU CIIELMAIMCTOB K HAYYHO-HCCIEAOBATEIBCKON IESATEIBHOCTH
[P KOMITBIOTEPHOM MPOEKTUPOBAHUH 000PYJOBAHHUS U IPOU3BOICTB.

3amaun JUCIIAIUINHGL:

- O3HAaKOMUTb CTYACHTOB C

OCHOBHBIMH

BUJAMH  DOJICKTPOXUMHYCCKUX U

anekTpoduznyeckux (3XDD) metonoB 06padotku (MO) marepuaios;
- JaTh CTYACHTaM 3HAHMA W HaBbIKM mpuMeHeHuss DXOD TexHomoruii o0OpabOTKH

MaTCpUualioB,

-TMIOKa3aTh CTYJICHTAM OCHOBHBIC NPUHIUIBI BBIOOpa W 0OOCHOBAHHS HEOOXOIMMOCTH
MPUMEHEHUSI TOT0 WK uHOro D XOPMO neranei;
- HAyYUTh CTYJICHTOB aHAIM3UPOBATH TEXHUKO-IKOHOMHYECKHE IMOKA3aTEIN BEHIOPAHHOTO

Metoga DXODPMO.

OOyueHue IUCHUIUIMHE «DJIEKTPOXUMHUYECKHE U 3JIEKTPO(PU3MUECKUE METOAbl 00paboTKU»
HAaIpaBJIeHO Ha (popMuUpOBaHUE y 00YIAIONIMXCS CIESAYIOIINX KOMITETECHIIHIA:

Koa u HamMeHoBanne KoMIeTeHIu

I/IH)_II/IKaTOPI)I JOCTHIKCHUSA
KOMIIETCHIIUN

OIIK - 5. CrtocoOeH UCIIOIB30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, JCHUCTBYIOIIKUE B MPOIECCE
N3TOTOBJICHUA MaIHI/IHOCTpOI/ITeJH)HI)IX
u3enuii TpeOyeMoro KadecTBa, 3aaHHOIO
KOJIMYCCTBaA HpI/I HAaNMCHBIINX 3anaTax
00IIIECTBEHHOTO TPY/Ia.

HOIIK-5.1. 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH,
JeMCTBYIOIIHE B IPOLIECCE U3TOTOBICHUS
MAaIIMHOCTPOUTENBHBIX U3JIeNIUI TpeOyeMoro
Ka4yecTBa, 3aJJaHHOTO KOJIMYEeCTBa U
HaMMEHBIIINX 3aTparax O0IIEeCTBEHHOTO TpyAa
HOIIK-5.2. Vcnionb3yeT OCHOBHBIE
3aKOHOMEPHOCTH, AEHCTBYIOLINE B IIPOLIEcce
M3TOTOBJICHUS MAIIMHOCTPOUTENbHBIX U3AETUI
TpeOyeMoro KauecTa, 3aJJaHHOT0 KOJIN4YECTBa
IpY HAUMEHBIIUX 3aTpaTax OOIECTBEHHOTO
tpyaa MOIIK-5.3. Bnaneer HaBbIkamMu
U3rOTOBJICHUS] MAIIMHOCTPOUTEIIbHBIX U3/1EIIUI
TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIMYeCTBa
IpY HAUMEHBILIUX 3aTPaTax 0OIECTBEHHOTO

Tpyaa

2. MecTo0 OMCHUILIMHLI B

CTPYKTYype

OOIl oOaxkanaBpuara B

npodeccuoHaIBLHOM HHMKJIEe (BAPUATHBHAS YaCTh)

JluciurmuinHa OTHOCHUTCS K 00s13aTenbHON YacTu oOpazoBarenbpHoro mukia (b1.1.26)
JlucuuIuivHa CBsi3aHa JIOTHYECKHU CO/ICPIKATENILHO U METOIO0JIOTHYECKH CO CIIEAYOIIMMU

JTHMCIHTUTNHAMH:
— ®@usuka (b1.1.3.33);

— OcHoBbl TexHo0ruM npoussoacTsa (b1.1.22);

— Texnonorus mamuHoctpoeHus (b1.2.5)

3. CTpykTypa U coaepKaHue INCHUAININHbI

Bubl yueOHo# paboThl U TPY10EMKOCTh
(o dhopmam oOyueHus)

3.1.1. Ounas ¢popma oOydeHus



N Biia vae6moii baGorLl KoanuecTBo CemecTpbl
Ne i/ 1y P 4acoB 5 cemectp
1 AyaAUTOpPHBbIE 3AHATHS 54 54
B Tom uncie:
1.1 Jlexuun 18 18
12 CeMuHapCKUE/IPAKTUUCCKHUE 3aHITHS 18 18
1.3 JlaGopaTopHbIe 3aHATHUS 18 18
2 CamocrosiTesibHas padoTa 54 54
B Tom uncre:
2.1 CamocrosiTenbHOE U3yUEHUE TEP. MaTeEP. 18
2.2 Pemenue 3amau 18
23 PaboTta B KOMITIBIOTEPHOM KJIacce 18
3 IIpome:xxyTouHasi aTTecrauus
3.1 3ager/3K3aMeH 3a4€T
HTroro 108

TemaTuyecKui NJIAH U3yYEeHHUS TUCHUATTUHBI

(o ¢popmam 0OyueHus)

IMpumep opopmienus Ipusoxenus 1

*[lonnocmbio memamuyecKuil Naan paameuwién 6 npuioxcenuu 1 k padoueit npozpamme.
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1 Paszgen 1. OcHoBHbIe TOHATHA H ) ) 4
onpeeleHHs Kypca.
Tema 1.1 OO630p OCHOBHBIX BHUJIOB
OXOOMO, ¢u3nveckux MPUHIIUIIOB,
JISKAIIMX B MX OCHOBE, MU, OCHOBAHHBIX 2 2 2
HA HHX, TEOJIOTUYECKUX Ipoleccax
00paboTKH.
2 Pazpen 2. JuieKkTpOopu3nIecKHue
MeToAbl 00pal0TKH, HCHOJb3YHIOLIHE 4 4 2
KIID.
Tema 2.1. O030p OCHOBHBIX BHUJIOB
KOHIICHTPUPOBAHHBIX TTOTOKOB YHEPTHUH
(KIID), ucronb3yeMbIX B TEXHOJIOTUU U 2 2 6 2
NPUHIMIIOB WX  BO3JCHUCTBHS  Ha
KOHCTPYKIITMOHHBIE MaTCPHAITBI.




Tema 2.2 OCHOBHBIE XapaKTEPUCTUKU U
oOnactu IIPUMEHEHMUSI

3EKTPOHHOIY4YeBOM 00paboTku (DJI0) 2 2

u J1azepHoit 00padotku (JIO)

Pasznen 3 DJIEKTPOIPO3HOHHASA 4 4 4
o0padoTka aetaJieii (330)

Tema 3.1 Omnpegenenne, oOmas

XapaKTePUCTHKA, BUIAbI M  00JIACTH

IIPUMEHEHMS JIEKTPOIPO3UOHHOU 2 2 6 2

00paboTtku aeraneit (3290).

Tema 3.2 Pabouune napametpst 330 u
CXEMBbI YCTaHOBOK, DJIIEKTPOIPO3UOHHOE
pe3aHue - XapaKTePUCTUKH, PEKUMBI,
o0JyacTu mpuMeHeHust, 000pyI0BaHue. 2 2 6
KonupoansHo-nipmuBoynas 930 -
XapaKTePUCTHKH, PEXKUMBI, 00J1acTH
PUMEHEHUsI, 000PYIOBaHHE.

Paznen 4 JIEKTPOXUMHUYECKAs 4
o0padoTka marepuanon (3XO0).

Tema 4.1 Onpenenennie u Buabl IXO.
Hctopusi BO3SHUKHOBEHHUSI, CYUTHOCTh U
BApUAHTHI peanusauuu 2XPO
MaTepHUaoB.

Tema 4.2 Pexumbl OXPO. Cxopoctb
aHOAHOro  pactBopeHus OCHOBHBIE 2 2
npobuieMsl peanusanuu I XPO.

Pa3nen 5 YabTpasBykoBast
o0padoTka (Y30) maTepuaJjion.

Tema 5.1 OcHoBHpie noHATHS Y30,
00JlacTH TIPUMEHEHHUs YIbTpa3ByKa B
TexHOoJIOTHH. DU3NYECKUE SBIICHUS MPU 2 2
MOJIy4YeHU U u pacrpocTpaHeHUH
VIIBTPa3BYKa.

Tema 5.2 0630p VY3 TexHOIOTHH.
VYipTpa3BykoBasi aOpa3uBHas — pe3Ka,
YIBTPa3ByKOBas CBapkKa, 2 2
yIBTPa3BYKOBas MOWKa, Jpyrue
npumenenus ¥Y30.

Hroro 3a cemectp 18 18 18 36

3.2.1 Ounas ¢popma oOyueHHs

3.3 CoaepxaHue JUCUUTUIMHBI

Pa3znen 1 OcHOBHBIE NOHATHS H ONIPe/iesIeHUs Kypca

Tema 1.1 O630p ocHOBHBIX BUI0B DDPIXMO, GpU3NvecKux MPUHLIMUIIOB, JISKAIINX B UX
OCHOBE, W, OCHOBAaHHBIX Ha HHX, TEOJOTHYECKUX IMporeccax obpadorku. Kiaccubpukarus
DOOXMO. PasrpanndeHne 3IeKTPOPU3NICCKIX METOJOB 00paOOTKH Ha METOJIbI, OCHOBAHHEIC
Ha BO3/ICHCTBUY KOHLIEHTPHUPOBaHHBIX MOTOKOB 3Heprun (KIID) na o6pabarbiBaeMblii MaTepual,
¥ METOJIbI, OCHOBAHHBIC Ha JPYTUX IMPUHITUTIAX.




Pasnen 2 Jnexrpodusndeckne meToabl 00padoTkm, ucnob3ywmue KIID.
Tema 2.1 OO030p OCHOBHBIX BUJOB KOHIEHTPUPOBAHHBIX NOTOKOB sHepruu (KIID),
HCIIOJIb3YEMBIX B TEXHOJIOTHH M MPUHIIUIIOB UX BO3/IEUCTBHS HA KOHCTPYKIIMOHHBIE MaTEPHAIIbI.
Tema 2.2 OcHOBHBIE XapaKTEPUCTUKUA M OOJIACTH MPUMEHEHUS SJIEKTPOHHOIYYEBOI
obpabdotku (DJIO) u nazeproii 06padorku (JIO) OcHOBHBIE TapaMeTphl 3JEKTPOHHOTO JyYa.
0630p Texnomornyeckux npumenenuid JJI. [lapamerprsr DJI mpu cBapke, U mpu pa3MepHO
obpaboTke. OOmIas XapaKTepUCTUKA JTa3ePHBIX TEXHOJIOTHI. YacTOTHBIE THUANa30HbI U3ITyUeHUS
7a3epoB  pa3iauyHbIX TUMoB. (CBOICTBA W HSHEPreTUUECKHE XapaKTEPUCTHKU J1a3epHOTrO
m3nydeHusi. DokycupoBka jazepHOro u3iMydeHus. [IpUHIMIBI KCIONB30BaHUS JA3€PHOTO
U3ITyYEHUS JIJIS IOCTPOSHUS TEXHOJIOTHnYecKuX mporeccoB. JIazepHas TepmMooOpaboTKa, 3aKalka,

oTxur. JIazepHoe MoBepXHOCTHOE JerupoBanue. JlazepHas cBapka. JlazepHas pe3ka.

Paznen 3 DiaexkTpospo3uonnas oopadorka aerasei (330)

Tema 3.1 Ompenenenue, o0mas XapakTepUCTUKA, BHIbI U O0OJACTH NPUMEHEHUs
ANEKTPOIPO3UOHHON 00padoTkm aeraneit (320). Ucropust nzodperenus 230. dusmdeckue,
¢bu3nKo-MexaHnyeckue U (U3NKO-XUMHUYECKUE SIBICHUS MPU HCKPOBOM paszpsue. D0 kak
pazHoBUAHOCTH TexHosoruu KI1D.

Tema 3.2 PaGouune napamerpsl 390 u cxeMbl yCTaHOBOK. OCHOBHBIE CXEMBI T€HEPATOPOB
UMITyJbCOB  JUIA  TOJYYEHHMsS] MCKPOBBIX  paspsiioB. OJIEKTPO3PO3MOHHOE pE3aHHe -
XapaKTePUCTHKH, PEKUMBI, 00JacTH pUMEHEeHUs1, o0opyaoBanue. KonupoBaibHO-IPIIMBOYHAS
330 - xapaKTepUCTHKH, PEKUMBI, 00JacTH PUMEHEHUs1, 000pynoBanne. CUCTEMBI yIIpaBICHUS

npoueccoM 2I30. IIpoekTupoBaHHEe TEXHOJOTMYECKUX omnepauuid 2390. DIEKTPOUCKPOBOE
JIETUPOBAHUE METATTMYECKUX TTOBEPXHOCTEM.

Pa3nen 4 DaekTpoxummnueckas oopadorka marepuanon (3X0).

Tema 4.1 Onpenenenne u Buasl 3XO. McTopusi BOSHUKHOBEHHUS, CYIIHOCTh U BAPUAHTHI
peammzanu OXPO martepuanoB. O6mactu npumenenuss DXPO. DneKTpoHbIe MPOIEecChl MpH
DXO u snexkTponutsl, npumensemsle mpu IXO. XuMmuueckue peakiuu B AJNEKTPOJIUTE U Ha
aneKTpoax. Pacipenenenue nmoTeHuan€a B MEXIJIEKTPOIHOM MMPOCTPAHCTBE.

Tema 4.2 Pexumbr DXPO. Ckopocth aHOgHOTO pacTBopeHUss OCHOBHBIE MPOOIEMBI
peanmzauuu DXPO. fBnenune naccuBauuu npu DXPO u mytu e€ npeonosieHus. ToyHoOCTh
OXPO. 3XPO na mocrossHHOM Toke. MmynbcHouukinyeckas ¥ BuOpouukindeckas 2XO,
OCOOCHHOCTH, JOCTOMHCTBA M HEIOCTAaTKH, OOJIACTH NMPUMCHCHHs. YTIPaBICHUE MPOIECCOM
3X0. O6opynosanue mig 9XO.

Pa3znen S YabTpassykoBas o6padorka (Y30) maTrepuaios.

Tema 5.1 OcunoBubie nonsTHss Y30, 001acTH MPUMEHEHHS YIIBTPa3BYKa B TEXHOJOTHH.
dusnyeckue ABJICHUS pu IIOJIy4YE€HUU u pacrnpoCcTpaHEHUHU yJIBTpa3ByKa.
MarHuTOCTPUKIMOHHBIA ¥ MBE302JeKTPUYeCKUid d(PQPeKThl. YCTaHOBKH IS TOJYYCHUS
YJBTPa3ByKa.

Tema 5.2 O630p Y3 TexHonoruii. YnpTpa3ByKoBas aOpa3suBHasi pe3Ka, BHIIbI, PEKUMBI,
TEXHOJIOTHYECKHUE XapaKTEPUCTUKU W 00JacTH NPUMEHEHUs. YIbTPa3ByKOBas CBapKa, BHJbI,
PEXUMBI, TEXHOJIOTUYECKUE XapaKTEPUCTUKU U 00JIaCTU IMpPUMEHEHUs. YIbTpa3ByKoBas MOMKa,
¢bu3nyecKkre OCHOBbI, XapaKTEPUCTUKU U 00J1aCTH IPUMEHEHHUSL.

3.4 TemaTnka CeMMHAPCKUX/MIPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.1 TemaTHKa CeMHUHAPCKUX/TIPAKTHYECKUX 3aHATHIH
1. O630p ocHOBHBIX BUA0B DXODPMO, (pr3znueckux NpUHITUIIOB, JIEKAIINX B UX OCHOBE
2. XapaKTepUCTUKU OCHOBHBIX BHIOB KOHIIEHTPHUPOBAHHBIX MOTOKOB 3Heprum (KIID),

HCIIOJIb3YCMBIX B TCXHOJIOT'MU U ITPUHIIUIIOB UX BO3Z[€I>'ICTBH$[ Ha KOHCTPYKIIMOHHBIC MAaTCPHUAJIbl



3. llpumepsl TpUMEHEHHUsS OAIIEKTPOHHOIYy4eBOW o00pabotku (BJIO) u nasepHOit
obpadoTtku (JIO)

4. Pabouue mapameTpsl 1 pexkumMbl 290

5. DnexTpo3pO3MOHHOE PE3aHHUE - XapPAKTEPUCTUKU, PEKUMBI, IPUMEPbl TEXHOJIOTUU
W3TOTOBJICHHUS JIeTasel

6. KomupoBanbHo-mipminBouHass 2990 - XapaKTEpUCTHKH, PEXHUMbI, I[PUMEPHI
TEXHOJIOTUU U3TOTOBIICHUS JeTalei,

7. Oco0EeHHOCTH 3JIEKTPOIPO3UOHHON MUKPOOOPAOOTKH.

8. Pexumbl DXPO. Ckopocts aHomHOro pactBopenus. Pacuér pexumoB OXPO nHa
IIOCTOSIHHOM TOKE.

9.0cobennoctu Y3 abpa3uBHOIO pe3aHusl.

3.4.2 TemaTuka 1a00paTOPHBIX 3aHATHIA

1. O3HakoMJIEHHE C YCTPOHCTBOM U PaOOTOM CTaHKA JUIsl 3JEKTPOIPO3NOHHOIO pe3aHus 3
Jaca.

2. M3yueHne TEXHOJIOTHYECKMX XapaKTEPUCTUK IEKTPOIPOZUOHHOTO pe3aHmsl. 3 yaca.

3. Osnakomsienue c¢ cucremoii UIIY BBIPE3HOro 3JEKTPOIPO3HOHHOTO CTaHKA.
W3zrorosnenue npoOHOI geTanu. 3 yaca.

4. O3HaKOMJICHME C YCTPOWCTBOM U pabOTOW CTaHKa JUIi 3JIEKTPOIPO3UOHHOM
MPOIIMBOYHOM 00paboTku 3uaca.

5. W3roToBinenue mpoOHOW JeTaly Ha 3JEKTPOIPO3HMOHHOM IPOIIMBOYHOM CTaHKE. 3
Jaca.

6. O3HaKOMJICHHE C TEXHOJIOTHEH 3JEKTPO’PO3HOHHOW MHUKpooOpadboTku. [IpommBka
TOHKUX I1a30B. 3 yaca.

3.5 TemaTuka KypcoOBbIX padoT (IPOEKTOB)
Y4eOHBIM IIJIAHOM HE MPEyCMOTPEHO
4 YyeOHO-MeTOaAMYECKOE U HH(POPMALMOHHOE o0ecrieYeHue
4.1 Hopmatusuble 1okyMeHThl 1 'OCThbI

4.2 OcHOoBHas JIUTEpaTypa

1. Moprynos 10.A., ITanos /[.B., Caymxkun b.I1., Caymkun C.b., noa pea.
B.I1. Caymikuna. HaykoeMkie TEXHOJIOTUU MAlIMHOCTPOUTEIBLHOTO MPpou3BoicTBa. Dusnko-
XUMHYECKHE METOJIbI U TEXHOJOTHH: yueOHOe TOcoOue sl CTYA. By30B, 00yUaIOIIUXCs 110
HaIlpaBJIEHUIO MOAroTOBKU «MamuHocTpoenue» - M., «@opym» 2013r., 928c.

2. BoitnoB A.I'., KoBanés A.Il. u ap. IIpoueccsl MexaHU4eCKOH U (PHU3HKO-
XUMHYECKOH 00pabOTKM B MpOLIECCe M3TOTOBJICHUS aBHALIMOHHBIX ABHrartenei. - M.: U3a-Bo
MI'TY um. H.D. Baymana. 2007 - 582c., ui.

3. OBcsnnukoB b.JI. 3agaum HecTanuoHapHON TEMJIONMPOBOJHOCTH B
texHosnoruu KII3.: Yuenoe nocobue. — M.: U3a-8o MI'TY MAMMU 2011- 96¢.

4.3 lonoiHUTEIbHAS JTUTEPATYPA
1. Emucees 10.C., Caymkun B.Il. Dnexktpospo3uonnas oOpaOoTka H3AETUl aBUALMOHHO-
kocMmuueckoi TexHuku. — M.: U3zn-Bo MI'TY um. H.D. baymana. 2010 - 563c., ui.
2. JlazepHast u DNEeKTpOHHO-Iy4eBast 00paboTka matepuanon: CnpaBounuk/H. H. Peikanun, A.
A. Yrnos, U. B. 3yes, A. H. Kokopa. —M.: Mammunoctpoenue, 1985. — 496 c., u.
3. .3unoBbeB B.E. Temogusnueckre cBOWCTBAa METAJUIOB IPU BHICOKUX TeMIieparypax., Crpas.
u3a., M.: Metramumyprus 1989. 384 c.

4.3.1 UuTepHeT — pecypcsbl



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

JIu6encon M.H. u ap. BzaumopeiicTBue nazepHoro uzinyyeHus ¢ BemecTBoM. KoHcnekr
nexuuit. UTMO Cn6. 2008. B oTkpsITOM J10CTYyTIE.
https://studfiles.net/preview/1193648/

Hunpensman H.M. Teopus u npuxiagasie 3a1auu TerioMacconeperoca. Y da 2002r. B
OTKPBITOM JIOCTYTIE.

4, http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova 2011.pdf

bopuco A.M., MamkoBa E.C. ®usuueckre OCHOBbI MOHHO-IYYEBBIX TEXHOJIOTHIL.
Mocksa 2011. B oTkpbITOM JOCTYIIE.

4.4 J1eKTpOHHBbIE OOpPa30BaTe/ibHbIE PeCypPChl
IIpoBeneHue 3aHATHH M aTTecTalMi BO3MOXHO B JMCTAHIMOHHOM ¢opmare ¢ NpUMEHEHHEM
CUCTeMbl JUCTaHLUMOHHOro o0ydyeHus: yHusepcutera (CHO-LMS) Ha ocHOBe pa3zpaOoTaHHBIX
kadeapoii a1eKTpOoHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) no Bcem pazaenam nporpamMmal:

Hazsanue 0P

TCOpeTI/I‘ICCKI/Ie OCHOBBI
(pH3UKO-XHMITYECKIX https://online.mospolytech.ru/course/view.php?id=7243
00paboTKu

Pazpaborannsiiit DOP BKIIIOYAOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

4.5/IueH3MOHHOE U CBOOOAHO PaclpoCTpaHsAeMoe IPOorpaMMHoOe ob6ecre4yeHue
JInIeH3noOHHbBIN
MATLAB (cokpamienue ot "MATrix LABoratory") - mpornpuetapHslii MHOrOnapaaurMaibHbIN
SI3IK  [IPOTPAMMHUPOBAHUS M Cpela YHCIOBBIX BBIYMCICHUN, pa3padOTaHHAs KOMITaHUEH
MathWorks.

4.6 CoBpemeHHbIe NpodeccuoHa/IbHbIE 6a3bl JaHHbIX U HHGOPMaLMOHHbIE
CIpaBOYHbIE CUCTEMBI

Ceviku Ha pecypcvl  OONJICHBL  COOepIcamsb  aKmydaibHblll 2NeKMPOHHbIL aodpec u Oblmb
docmynuuimMu 015 nepexooda ¢ 1106020 Komnviomepa.

5. MaTepHa/IbHO-TeXHUYECKOe oOecrie4yeHue

Jns  mpoBeACHWs — JEKIMOHHBIX  3aHATHA  HEOOXOAWMBI  ayJUTOPHUH,  OCHAIICHHBIC
MYJIBTUMEIUHHBIMU TPOSKTOpAaMH M JKpaHamu. Jlns mpoBeneHHs J1laOOpaTOpHBIX padoT
TpeOyercsi kommbioTepHbId Kiace (AB1517, AB4821) u maboparopuss DOOXMO 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

MeToan4yeckue peKoMeHaauuu
MeTtoauKka npernoiaBaHusl TUCIHUILTHHBI « DJIEKTPOXUMHYECKHE U YJIeKTPOPU3nIecKHe

MeTOobI 00PadOTKM» U peasTn3aius KOMIETCHTHOCTHOTO TIOJIX0/Ia B M3JI0KEHUU H BOCTIPUSTUAN

Marepuala npeaycMaTpUBaeT MCIIOJIb30BAaHKUE CIICAYIONINX aKTHBHBIX U HHTEPAKTUBHBIX (OPM

MIPOBEJICHUS AYJAUTOPHBIX U BHEAYIUTOPHBIX 3aHATHU:
— ayJIUTOPHBIC 3aHATHUS: JICKIUH, JJAOOPATOPHBIC paOOTHI, TECTUPOBAHUE,
— BHCAYAUTOPHBIC 3aHITHS: CAMOCTOSITEIILHOC U3YYCHUE OTACIBHBIX BOIPOCOB, MOJATOTOBKA K
JabopaTOpHBIM paboTaMm.
Oopa3oBaTtesibHbIE TEXHOJIOTHH

Bo03MOXHO TIpOBeieHHE 3aHATHI W aTTECTAllMid B JUCTAHIIMOHHOM (opMmare ¢ NPUMEHEHHUEM
CUCTEeMBI AUCTaHIIMOHHOTO 00yueHus yauBepcurera (C/IO - LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «TuOM» 31eKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimox mpoBeneHUS padOT B JUCTAHIIMOHHOM (opmare yCTaHABIMBACTCS OTICIHHBIMHU
pPacTOpPSHKCHHUSIMH TTPOPEKTOpa 1O y4eOHOW padoTe W/WiIM LEHTPOM Y4eOHO-METOIUYEeCKOU
paboTHhI.

6.1 MeToanyeckre peKOMeHAaluy AJ1d nIpenojaBaTesis no

OpraHuU3aLyy 00y4YeHH s

6.1.1. IIpenoaBaTens opraHu3yeT NpenojjaBaHue AUCLHUILIMHBI B COOTBETCTBUHU C
tpedoBanusamu "lIlonoxenns o0 opraHu3anuu 00pa30BaTEILHOTO MPOIEcca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax’, yTBepkKIEHHBIM PEKTOPOM YHUBEPCUTETA.
6.1.2. Ha nepBOM 3aHATHH [IPENOJaBATENb JOBOJUT 10 CBEJICHUS CTYJEHTOB COJIEpKaHNe
paboueii mporpammsl qucuuiuivasl (PI1J]) u npenocrapisier BO3MOXHOCTh O3HAKOMIIEHUS C
IIPOrpPaMMON.

6.1.3. IIpenoaBaTens 0cOOEHHO 0OpalaeT BHUMAaHUE CTYJICHTOB Ha:

- BUJBI ¥ ()OPMBI TIPOBEICHHSI 3aHATHI 110 IUCIHUILINHE, BKIIOYAs IIOPSIOK IPOBEACHNUS 3aHITHI
C IPUMEHEHUEM TE€XHOJIOTUH JUCTAaHIIMOHHOI'O O0YYEHHS U CUCTEMbI IUCTAHLIUOHHOTO
obyuenus yausepcuteta (CJ1O mocnonurexa);

- BUJIBI, COZIEpKaHKE U MTOPSAA0K MPOBEICHHS TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBHH € ()OHJIOM OLIEHOYHBIX CPEICTB;

- (hopMmy, copeprkaHue U MOPSIOK IPOBEACHUS IPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUH C
(OHIOM OLIEHOYHBIX CPECTB, peaycMoTpeHHbM PIT/L.

6.1.4. JloBoUT 10 CBEJICHUSI CTYACHTOB I'pa MK BHIIIOJHEHUS YU€OHBIX PadoT,
npeaycMorpenHsix PILI.

6.1.5. Heo6xoauMo ¢ camoro Hauana 3aHATHIH pEeKOMEHI0BATh CTYIEHTaM OCHOBHYIO U
JIONOJTHUTENbHYIO JINTEpaTypy U yKa3aTh IIyTH JOCTyIa K HEH.

6.1.6. B Hauasne niM B KOHIE cEMECTpa JaTh CIIMCOK BOIIPOCOB JJIsl IOATOTOBKU K
IIPOMEKYTOUHOM aTTecTaluy (3K3aMEHY MJIHU 3au€Ty).

6.1.7. Pexomenayercs akt o3HakomiieHus ctyaeHToB ¢ PI1/] u rpadmkom paboTel THCBEMEHHO
3a(huKCHpOBaTh MOAIUCHIO CTYJIEHTA B JIMCTE O3HAKOMIIeHUs ¢ cofepxkanue PII/I.

6.1.8. [IpenogaBaTenu, BeAyIIHi JICKIIMOHHBIC U TPAKTUUYECKHUE 3aHATHUSA, JOJKHBI
COI'JIACOBBIBATh TEMATUUECKUH MJIaH NPAKTUYECKUX 3aHATHUI, UCII0JIb30BaTh EAMHYIO CUCTEMY
0003HaYeHN, TEPMHUHOB, OCHOBHBIX IMOHITHUN TUCIUTLTAHBI.

6.1.9. IIpu noAroTOBKE K CEMHHAPCKOMY 3aHATHIO I10 [IEPEYHIO OOBSBICHHBIX TEM
MPEIo1aBaTelt0 HEOOX0JMMO YTOYHHUTS IJIaH MX MPOBEACHHS, IIPOTyMaTh (POPMYyITUPOBKU
cojiepKaHue y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYK/IEHUE, 03HAKOMUTHCSI C TIEpEUHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xoze cemrHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh IPAKTHUECKYIO0 3HAYUMOCTb TEMbI
CEMHUHAPCKOI0 3aHATUS, OIIPEIEIUTD OPSAA0K €ro IPOBEACHUS, BpEMsI Ha 00CY X AEHHUE KaXA0Tr0



yuebHoro Bonpoca. [Ipumensst GpoHTaIbHBIN OMPOC AaTh BO3MOKHOCTD BBICTYITUTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATHUM.

B 3akimounTenbHOM YaCTH CEMUHAPCKOTO 3aHTHS CIEAYET MTOABECTH €r0 UTOTU: 1aTh OLEHKY
BBICTYIUIEHMH Ka)KJJOTO CTyJIEHTa ¥ y4eOHOM rpynmbl B LEJIOM. PaCKphITh OJI0KUTENbHbBIE
CTOPOHBI U HETOCTATKU MTPOBEJACHHOTO CEMUHAPCKOT0 3aHATHS. OTBETUTH HA BOIIPOCHI
CTY/ICHTOB. BITaTh 3a1aHUS 1L CAMOCTOSATEIBHON PabOTHI IO MOJATOTOBKE K CIEAYIOIEMY
3aHSATHIO.

6.2 MeToagu4YeCKHe YKa3aHUs AJ1s1 00y4aloLMXCS 0 OCBOEHUIO
AUCLUIIIUHBI

6.3 Meronnueckue yKazaHus 11 00y4arOIMXCS M0 OCBOCHHUIO TUCHUILTHHBI
1.2.1. CTyneHT ¢ caMOoro Hayajga OCBOCHUS JUCHUIUIMHBI JOJDKEH BHUMATEIBHO O3HAKOMUTCS C
paboueii mporpaMMoOi TUCIUTLIHHBI.
1.2.2. CrynmeHTy HEOOXOIUMO COCTaBHTH sl ce0si rpaduk BBHIMONHEHUS Y4eOHBIX pPadoT,
npenycmorpeHabix PITJl ¢ yuérom TpebGoBaHMii APYruX AMCUUIUINH, U3yYaE€MBIX B TEKYIEM
ceMecTpe.
1.2.3. Ilpu mpoBeneHUM 3aHATUH M MOPOUEAYpP TEKYIIEHM M MPOMEKYTOUHOW aTTECTaluu C
WCIIOJIb30BAaHUEM MHCTPYMEHTOB MH(GOPMAIIMOHHONW 00pa3oBaTeIbHON Cpebl TUCTAaHIIMOHHOTO
obOpazoBanus yHuBepcurera (LMS wmocnonurexa), Kak BO BpeMs KOHTaKTHOW pabOTHI C
IperojaBaTesieM, TaKk U BO BPEMsI CAMOCTOSITEIILHOW pabOThI CTYACHT IOJIKCH OO0CCIICUUTH
TEXHUYECKYI0 BO3MOXKHOCTb JUCTAHUHMOHHOTO MOJAKIIOYEHUS K CHUCTEMaM JIUCTAHIIMOHHOI'O
oOyuenus. [Ipu OTCYyTCTBHM TaKOd BO3MOXKHOCTH OOCYIHTh CHUTYAIlMIO C TIPEIoJaBaTeeM
JMCIATIINHEL

7. ®OHJ OLlEHOYHBIX CPEACTB

@DoH/T OIICHOYHBIX CPEJICTB BKIFOUAET Pa3/Ieibl:

7.1. MeToabl KOHTPOJIS ¥ OLIECHUBAHUS PE3yJIbTaTOB O0YUEHHUs

7.2 llIkana v KpUTEPUHU OLICHUBAHUS PE3YIbTATOB O0YyUCHHS

7.3. O1ieHOYHBIE CPEACTBA

7.3.1. Texyiuii KOHTPOJb

7.3.2. [IpomexxyTouHast aTTecTalus

B mpomecce oOyueHus B TEUEHHE CEeMeCTpa HCIOJIB3YIOTCS OIEHOYHBIC CpEICTBA
TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTecTauuid. [IpumenstoTcs cienyomue
OIICHOYHBIE CPEJICTBA: TECT, 3aIUTa JJAOOPATOPHBIX padOT, IK3AMEH.

OOyueHne IUCHUIUIMHE: «DJIeKTPOXHMHUYECKHE U IIEKTPO(PU3NUYeCKHEe MeTOodbl
00padoTKM» HAMPABICHO Ha (OopMHUpPOBaHUE Y 00YUAIOIIUXCS CISAYIONUX KOMITCTESHITHI:

7.1 MeTOoAbI KOHTPOJIAA U OLleHUBAHMSI pe3yJ/IbTaTOB 0GyYEeHUS

Koa v HamMeHoBanne KoMIneTeHIum

I/IH)_II/IKaTOPI)I JOCTHIKCHUSA
KOMIIETCHIIUN

OIIK - 5. CrtocoOeH UCIIOIB30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIIME B MPOIIECCE
U3rOTOBJIEHUS MAaITHHOCTPOUTETBHBIX
u3zenuil TpeOyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA MPH HAMMEHBIIMX 3aTparax

NOIIK-5.1. 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH,
JEUCTBYIOLIME B IIPOLIECCE U3TOTOBIICHUS
MaIIMHOCTPOUTEIBHBIX U3/ TpeOyemMoro
Ka4ecTBa, 3aJaHHOTO KOJIMYECTBA IIPH
HAaUMEHBIINX 3aTpaTax OOIECTBEHHOIO TPyAa




OOLIECTBEHHOI'O TPY/1a. NOIIK-5.2. Vcnione3yeT OCHOBHBIE
3aKOHOMEPHOCTH, JIeHCTBYIOIUE B ITpOLEcCe
U3rOTOBJICHUS MAIIMHOCTPOUTEIIBHBIX 3/1€THHA
TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIMYeCTBa
IpY HAUMEHBIIIUX 3aTpaTax OOIECTBEHHOTO
tpyna UOIIK-5.3. Bnageer HaBpikaMu
M3rOTOBJICHUS MAIIMHOCTPOUTEIBHBIX H3/1CITHIA
TpeOyeMoro KauecTBa, 3aJaHHOTO KOJIMYEeCTBA
NPy HAUMEHBIIUX 3aTpaTax OOIECTBEHHOTO

Tpyna

7.2 lllka/1a ¥ KpUTEPUH OLlEeHUBAHUSA Pe3y/IbTATOB 00y4eHM s

@DopMa NPOMEKYTOYHOM ATTECTAIUM: 3a4€T.
O6s13aTEIbHBIMU YCJIOBUSIMU NMOJATOTOBKH CTYI€HTA K MPOMEKYTOUYHOM aTTecTAlMU

SIBJISIETCS BBITIOJIHEHHE CTY/I€HTOM HA JIaTy NPoBeAeHHs 3a4éTa CJIeAyI0InX BUI0B padoT:
- ohopMIICHHE U 3alIUTA )KypHalia JIabopaTOpHBIX paboT 00bEMOM 18 yacos;
- HanMcaHUe U 3ammuTa pedepara;
— MOJIy4eHHE 3a4eTa 10 pe3yJbTaTaM TeKyIIel YCIIeBaeMOCTH.

— HOJYUYCHHUC 3a4€Ta 110 PE3yJibTaTaM ITPOXOKACHUA IPEAYCMOTPCHHOI'O KOMIIBIOTCPHOI'O

TECTUPOBAHUSI.

HIkana

OLlCHUBAaHH Onucanue

I
BBIHOJIHGHBI BCC 06$I3aT€JII)HI>I€ YCJIOBI/IFI IIOATrOTOBKHU CTy,I[GHTa K
IIPOMEKYTOYHOM aTTECTALUH, IPELYCMOTPEHHBIE IPOrPAMMON THCIUILINHEI.
CTyaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHU, HABBIKOB

3aureno IPUBEIECHHBIM B Ta0JIMLIaX MOKa3aTesell, onepupyer NpruoOpeTeHHbIMU

3HAHUSAMU, YMCHUSAMU, HABBIKAMU, IPUMCHACT UX B CUTyAllUAX MMOBBIIIEHHOMN
CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITh AONYIICHBI HC3HAYNUTCIIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUS ITPU AHAIITUTHYCCKUX OIICpAllUAX, IICPEHOCC 3HaHHUH
)51 YMGHI/II\/JI Ha HOBLIC, HCCTAHIAPTHBIC CUTYyallUHU.

He BoimonHeHbl 00s13aTEIBHBIE YCIOBUS TOJATOTOBKHU CTY/IEHTA K
MIPOMEKYTOUHON aTTECTallM, IPELYyCMOTPEHHbIE TPOTrPaAaMMON TUCLIMILIUHBI,
WJIY CTYAEHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHUI, YMECHUH,

He 3auteno | HaBBIKOB MPUBEIEHHBIM B Ta0JIMIIAX MTOKA3aTeNe, TOMyCKal0TCs
3HAYUTEINIbHBIC OMIUOKH, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUHN, HABBIKOB
0 psAy MOKa3aTeseil, CTyAeHT UCIBITHIBAET 3HAYNTEIbHBIC 3aTPYAHEHUS IPU
ONEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALIMH.




7.3 OuneHo4YHbIe CpeACcTBa

7.3.1. Texyuuii KOHTPOJb

Texy1uii KOHTPOJIb BBIIOJIHACTCS C IPUMEHEHHEM baHka TeCcTOBBIX BOIPOCOB
(uactuuHo). [IpuMepbI TECTOB MPEACTABICHBI HUXKE.

Jl1s oAroTOBKM K TeCTUPOBaHUIO B pazzeine 3.7.1.1 npuBeaéH nepeueHb KOHTPOJIbHbBIX
BONPOCOB. Pe3ynbTaThl TEKYILEro KOHTPOJIS YCIEIIHO 3aCUUTHIBAIOTCS, €CJIN IPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6amwtoB u3 100 BO3MOKHBIX.
bank TecToBBIX BOPOCOB coiepKUT 150 BonmpocoB ¢ HAOOPOM OTBETOB.

7.3 OuneHo4YHbIe CpeacTBa

7.3.1. Texyuuii KOHTPOJb

Texy1uii KOHTPOJIb BBIIOJIHACTCS C IPUMEHEHHEM baHka TeCcTOBBIX BOIPOCOB
(vactruHO). [IprMepsl TECTOB MPEACTABICHBI HUXKE.

Jl1 MoAroTOBKM K TeCTUPOBaHUIO B pazzeine 3.7.1.1 npuBeaéH nepeueHb KOHTPOJIbHBIX
BONPOCOB. Pe3ynbTaThl TEKYILEro KOHTPOJIS YCIEIIHO 3aCUUTHIBAIOTCS, €CJIN IIPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6awtoB u3 100 BO3MOXKHBIX.

Bbank TecToBBIX BOIPOCOB coepkUT 150 BonpocoB ¢ HaOOPOM OTBETOB.

I[Ipumepbl TECTOBBIX 3aJaHUIA:

Pa3neu 2. Dunekrpodusnyeckne MmeToabl 00padoTku, ucnoab3ywomue KII9.



Uto Takoe Mpolecc MOHM3AIMHU ra3a MpU JICKTPHICCKOM paspsie?

MC

Bann no yMOIn4aHuo

—

Cny4yanHbIW NOPsAJOK OTBETOB

Oa

HymepoBaTb BapuaHTbl OTBETOB?

a

LWTpadc 3a kaxaylo HenpaBuIbHYIO NOMNbITKY:

33.3

ID-HOMep

# OTBeThI OT3bIB

OueHka

— 3TO MmpoIecc AeGopMaluu
DIICKTPOHHOM 000JI0UKH aTOMa BO
A. BHEIITHEM JIEKTPUICCKOM TI0JIE, B
pe3ysbTaTe KOTOPOro aTOM
CTAHOBUTCS IOJSAPHBIM,

— 3TO MPOIECC pacmnaja
B. MHOTOaTOMHOM MOJIEKYJIbI Ha
ATOMBI;

— 9TO MPOLIECC UHTEHCUBHOI'O
HarpeBa rasza, yBeJIM4UBarO 1N
KUHETHUYECKYIO SHEPTHIO MOJIEKYII
rasa;

— 9TO MPOIECC MOTEPH aTOMOM 1-TO
D. FUTH HECKOJIBKUX 3JIEKTPOHOB CBOCH
000JIOUKH.

100

06N OT3bIB K BONPOCY:

[na nio6oro npaBunbLHOro oTBeTa: |[Bamr OTBET BEPHBIN.

nsa n6oro HenpaBUIILHOIO OTBe-

ra: Barr oTBET HeMpaBUIbHBIN.

Moackaska 1:

[Noka3aTb KONM4YECTBO npaBUIbHbLIX

otBeTOB (Moackaska 1): Het

YAaanuTb HEKOPPEKTHbIE OTBEThI

(Moackaska 1): Her

Tern:

lNo3eonsiem ebibupamb 0OUH USIU HECKOJILKO MpasusibHbIX 0meemos u3 3adaHHO20
criucka. (MC/MA)




B uéMm 3akimtouaeTcsi OCHOBHOE OTJIMYHE IIIa3Mbl JJICKTPUYECKOrO pa3psijia OT
0OBIYHOrO rasa?

MC

Bann no ymonyaHuio

—

Cny4yanHbIN NOPSIAOK OTBETOB

Oa

HymepoBaTb BapuaHTbl OTBETOB?

a

LWrpad 3a kaxxayro HenpaBUIbHYHO NOMNbLITKY:

33.3

ID-HoMmep

# OTBeThI OT3bIB

OueHka

- TIIa3Ma UMeeT OOJTBIIYIO
[JIOTHOCTB, YeM OOBIYHBIN ra3, TaK
KaK pa3sHOMMEHHO-3apsHKEHHBIC
MACTHUIIBI IPUTATUBAIOTCS APYT K
IPYTy B CHITY KYJIOHOBCKOTO
B3aMOICHCTBHS;

— TIJIa3Ma MMEET MEHBIITYIO
[UIOTHOCTh, YeM OOBIUHBIN T'a3, TaK
KaK OJHOMMEHHO-3apsKCHHBIC
MACTHUIIbI OTTAJIKUBAIOTCA JPYT OT
npyra B CHIIy KyJIOHOBCKOTO
B3aMMO/ICHCTBHS;

— TUIa3Ma UMeeT OOJIBIIYIO
BSI3KOCTB B OTJIMYUE OT OOBIYHOTO
ra3a, Tak Kak pa3HOMMEHHO-

C. 3apsKEHHBIE YaCTULIbI
IPUTATUBAKOTCS APYT K APYTY B
CUJIY KYJIOHOBCKOI'O
B3aNMOICHCTBHS;

- tura3zMa o0J1agaeT OoIbIIEH
BIICKTPOIIPOBOIHOCTHIO B OTIINIHE
0T OOBIYHOIO r'a3a, TaK Kak
pasHOMMEHHO-3aPSKCHHBIC
MACTHIIBI 001a1aI0T CIIOCOOHOCTEIO
[TepeMeIIaThCsi BO BHEIITHEM
BIIEKTPUYECKOM I10JIC B
[TPOTHBOITIOJIOKHBIX HAIIPABJICHUSIX

100

O6LwWwuni OT3bIB K BOMpPOCY:

[lna nio6oro npaBunbHoOro oTeeTa: [Bailll OTBET BEPHBIN.

Ons no6oro HenpaBuUibHOIro oTee-

ra: Bam oTBEeT HElpaBUIIbHBIN.

NMoackaska 1:




B uém 3aknroyaeTcs OCHOBHOE OTJIMYHUE TJIa3MBbl QJICKTPHUYCCKOI'O paspsaa OT

MNoacka3ska 1):

0OBIYHOrO Ta3a? MC
Bann no ymonyaxmio| 1
CnyyanHbIn nopsigok oteetoe|[la
HymepoBaTb BapuaHTbl OTBETOB?|a
Litpad 3a kaxayo HenpaBunbHyK nonbITky: |33.3
ID-HoMmep
# OTBeThI OT3bIB OueHka
lNoka3aTb KONMYEeCTBO NpPaBUIIbHbIX
oTrBeToB (Moackaska 1): Het
YAaanuTb HEKOpPpPeKTHble OTBETbI Het

Teru:

criucka. (MC/MA)

lMoseonsiem ebibupamb 0OUH UU HECKOIBKO rpasusibHbIX omeemos U3 3adaHHo20

Pa3pnen 3 JDaexkTpospo3nonnas oopadorka aerasieit (330)




[Tox HeﬁCTBHeM, KaKHnx (baKTOpOB BO3HHKAET CAaMOCTOSTEIbHbBIN paspsaa B

MEKAJIEKTPOJHOM TpomexkyTke (MOIT)? Me

Bann no ymonuaxuio|1

CnyuaitHbIn nopsaok oteetoB [1a

HymepoBaTb BapuaHTbl OTBETOB?|a

LTpach 3a kaxayro HenpaBusnbHY0 nonbITKy: | 33.3

ID-HoMmep

# OTBeThI OT3bIB OueHka

— ipu 06myuenun MOIT
PEHTTEHOBCKUM H3ITyYCHHUEM;

— IIPU MPEBBILLIEHUU TPUITOKEHHOTO
K MOII HanpsikeHust BbIIIE
B. HEKOTOPOTO [IOPOrOBOT0 3HAYEHHUS B 100

MaHHBIX YCIIOBHUSX.

— ipu 06myuenun MOIT
C. MH(PaKpaCHBIM U3ITy4CHHEM; 0
— TIPY HarpeBe OJIHOTO U3
D. BIIEKTPO/IOB; 0
E 0

O6LW M1 OT3bIB K BONPOCY:

[lns no6oro npasunbHOro oreera: [Bamr OTBET BEPHBII.

Ons no6oro HenpaBuUIbHOro oTeBe-

ra: Bam oTBeT HENpaBUIIbHBIN.

Noackaska 1:

lNoseonsiem ebibupamp 0OUH UU HECKOJIbKO MpasusibHbIX 0meemos u3 3a0aHHo20
criucka. (MC/MA)




HpI/I KaKHuX yCJIOBUSAX BO3HUKACT UCKPOBOC B3aUMOICUCTBUEC QJICKTPOAOB IIpHU 2900

MC

Bann no yMOIn4aHuo

1

Cny4yanHbIW NOPsAJOK OTBETOB

Oa

HymepoBaTb BapuaHTbl OTBETOB?

LWTpadc 3a kaxaylo HenpaBuIbHYIO NOMNbITKY:

33.3

ID-HOMep

# OTBeThI OT3bIB

OueHka

M ckpoBO€ B3auMOAEHCTBUE
RIIEKTPO0B 1pu D0 BO3HUKAET,
CCJIU COIIPOTHUBJIEHUE KUJIKOMN
muanexTpuyeckoit cpeast (ZKIC)
YMEHBIIIAETCsI, HUKET HEKOTOPOTO
npezaena.

HckpoBoe B3auMoIeiicTBrE
RIIEKTPO 0B mpu D0 BO3HUKAET,
B. ECIIN MEXKDIIEKTPOTHOE PACCTOSHHE
YMCHBIIACTCA, HUKET HCKOTOPOIo
npeaena

ckpoBO€ B3aMMOJICHCTBUE
BIIEKTPOA0B Ipr D0 BO3HUKAET,
eciu B (OKJIC) umerorcs
MIPOBO/ISAIINE YACTHIIBI.

M ckpoBO€ B3auMOAEHCTBUE
RIIEKTPOo0B npu D30 BO3HUKAET,
ECIIN HAIIPSKEHHOCTD
BIIEKTpHUecKoro nojs B MOI1
OKa3bIBAETCS BBIIIIE JIEKTPUUECKON
npounoctu JKJIC

100

06K OT3bIB K BOMpPOCY:

[ns no6oro npaBUnNbHOro oTeeTa: Balll OTBET BEPHBII.

Ona no6oro HenpaBuUIbHOro oTeBe-

ra: Bam 0TBEeT HENpaBUIIbHBIN.

NMoackaska 1:

[NokaszaTb KONIM4eCTBO npaBUIibHbIX

oTBeToB ([Moackaska 1): Het

YAaanuTb HEeKOPpPEKTHbIE OTBEThI

(Moackaska 1): Her

Tern:

lNo3eonsiem ebibupame 0OUH USU HECKOJILKO MpasusibHbIX 0meemos u3 3adaHHO20
criucka. (MC/MA)

Hanuune nagaromero y4acTok BOJIbTaMIIEPHON XapaKTEPUCTUKH JIICKTPUUYECKON TyTH
C POCTOM TOKa, HANPsHKEHUE YMEHBIACTCS ), OOBACHIETCS

MC




—

Bann no yMon4yaHuro

CnyuaitHbIi nopsigok oteetoB|[la

HymepoBaTb BapuaHTbl OTBETOB?|a

Ltpacd 3a kaxaylo HenpaBUnbHY0 nonbITKy: [33.3

ID-HoMmep
# OTBeThI OT3bIB OueHka

— pacLIMpPEHUEM KaHalla pa3psja co

A. BpEMEHEM 0
— MHTEHCUBHBIM HarpeBOM KaroJa u

B. YBEJIMYEHUEM TEPMOAJIEKTPOHHOM 100
BMHCCHUU
— BIMSTHUEM H3JIy4YCHUS I1a3Mbl Ha

C. €€ BIEKTPOIPOBOIHOCTh 0

b — HarpeBOM IU1a3Mbl OT UCTOYHUKA 0

[MTUTAaHW

O6LwWwui OT3bIB K BOMpPOCY:

[ins no6oro npaBUNbLHOro oTeeTa: |[Balll OTBET BEPHBI.

Ons no6oro HenpaBubHOIo oTeBe-

iy Bami 0TBET HEelpaBUIIbHBIN.

NMoackaska 1:

[NokaszaTb KONIM4ECTBO npaBUNbHbIX

oTrBeToB (Moackaska 1): Het

Yoanutb HEKOPpPEeKTHbIe OTBEeTbI

Moackaska 1): Het

Teru:

lNo3eonsiem ebibupame 0OUH UfU HECKOJILKO MpasusibHbIX 0meemos u3 3adaHHO20
criucka. (MC/MA)

7.3.2. IIpoMe:xyTOYHASI aTTeCTALUS

[IpomexxyTounas arrectanus B 5 cemectpe B popme 3auéta

3auéT U IK3aMEeH MPOBOAATCS 10 OUIeTaM, OTBETHI MPEAOCTABISIOTCS MMCHBMEHHO C
MOCJIeTYIOIIUM YCTHBIM co0eceioBaHreM. buiieTsl GopMHUpYIOTCS U3 BOTIPOCOB
MPEJICTABJICHHOTO HUXKE MEPEYHSI.

PernameHT mpoBeJeHus 3a4eTa:

1. B Ouner BxitouaeTcs (4) Bompoca U3 pa3HbIX pa3/eioB IUCHUILIMHEI U (0JTHO, J1BA )
MPAKTUICCKHUX 3aaHUS



2. [lepeueHb BONPOCOB COOTBETCTBYET TeMaM, N3y4E€HHBIM Ha JICKITHOHHBIX U JIA0OPATOPHBIX
3aHATUAX (TPUIIAraeTcs).

3. Bpewms Ha MOATrOTOBKY MUCHbMEHHBIX OTBETOB - A0 40 MUH, ycTHOE coOecenoBanue - 10 10
MUHYT.

4. TlpoBeneHue arTecTalMy (3a4eTa) C UCHOIB30BAHUEM CPEICTB 3JICKTPOHHOTO OOy4YEHUS U
JTUCTAHIIMOHHBIX ~ OOpa30BATEIbHBIX  TEXHOJIOTMM  BBIMOJHSAETCA B COOTBETCTBUU  C
yTBepkAEHHBIM B yHuBepcurere "[lopsnkoM mpoBeAeHHs] MPOMEXKYTOUYHON aTTecTaluu ¢
WCIIOIb30BAHUEM CPEJICTB JJIEKTPOHHOTO OOYYeHHUsT M JUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH"

dopma, TmpeayCMOTpeHHass ydeOHbIM IUIaHOM -  3ader. [IpomexyTodyHass aTTecTarus
MPOBOAUTCS B  CPOKHM, YCTAQHOBJICHHBIE  YTBEP)KICHHBIM  paclUCaHUEM  3a4€THO-
9K3aMEHaIMOHHOM ceccuu. [lo maThl MpoBeAEHUS MPOMEKYTOYHOM aTTECTAIIMK CTYICHT JIOJKEH
BBHITIOJTHUTH BCE JIa0OpaTOpHBIE PalOTHI, MPEIyCMOTPEHHBIE HACTOSIIEH paboueil mporpammon
JUCLHATUINHEL

Ixana
OLICHUBAHUA

Ormcanne

Boinonuens! Bce BUabI yueOHOI paboTsl, mpexycmorpennsie PIT/I. Ctynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUH, HABBIKOB NPUBEACHHBIM B
TabIMuax  TmokazaTesed, omepupyer MNpPUOOPETEHHBIMH  3HAHUSIMH,
3aureHo YMEHUSIMH, HAaBBbIKAMH, IPUMEHSET HMX B CUTyalUsIX IOBBILIEHHOU
cnoxHocTu. [Ipu 3TOM MOTryT OBITH JOMYIIEHB HE3HAYUTENbHbBIE OIIHNOKH,
HETOYHOCTH, 3aTPyIHEHUS IMpPU AHAIUTHYECKHUX OIEpalusax, IEepeHoce
3HAaHUM U YMEHHI Ha HOBbIE, HECTAHJAPTHBIC CUTYALNH.

He BbimonHeH oauH uinm 6osee BUAOB y4eOHOM pabOThI, PEIyCMOTPEHHBIX
PIIJ. CTyneHT neMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUM, YMEHMUH,
HaBBIKOB  IpPUBEJEHHBIM B Tal0iMuIax IoKas3aTeiel, JIOIyCKarTCs
He 3aureno 3HAUUTENIbHbIE OLIMOKM, MpOSBIAETCS OTCYTCTBHE 3HAHWM, YMEHMUH,
HaBBIKOB 110 psAJy TIOKa3aresned, CTYACHT HCIHBITHIBAET 3HAYUTENIbHbIC
3aTpyJHEHUS NpU ONEPUPOBAHUU 3HAHUSMHU U YMEHMSIMU IIPU UX IEPEHOCE
Ha HOBBIE CUTYallUH.

HNPUJIOKEHUS k paGoueii nporpamme

A. CTpyKTypa 1 coiep>KaHue AUCUUIUINHBI
b. ®onA 011eHOYHBIX CPENICTB (CIIUCOK KOHTPOJIBHBIX BOIIPOCOB)
B. Temaruka 1abopatopHoi pabOTHI.



[Tpunoxenue A

CrpykTypa u cofep:kaHue JUCHUIIIMHBI «JJIEKTPOXUMHYECKHE U YJIEKTPO(U3nIeCKue METOAbI 00PadOTKI» 110
HarpasiaeHuto noarotoBku 15.05.01 «IlpoekTHpoBaHUe TEXHOJIOTMYECKUX MAIIMH H KOMILTEKCOB» [Ipoduis moaroroBku
(cnenmanuzanus) «I[IpoekTupoBaHne TEXHOJOTHYECKUX KOMILIEKCOB B MAIIIMHOCTPOoeHnw» KBanudukaiys BeIITyCKHIKA

Nnxenep
Buabl yueOHol# padoThl, Buael camocrosiTe1bHOM Dopmbl
- BKJIIOYASI CAMOCTOSITEIbHYIO PaGoThI CTY/IEHTOB arrecra-
= paboTy CTYAEHTOB U uuu
Pasnen § TPYA0EMKOCTh B Yacax
]
E.‘ )
| g
2| 5 | A[mC[da6 [CPC[KCP |KP [KIL|[PIP|Pepp. [Kp| D | 3
©l =
1. OcHoBHbBIE MOHATUS U ompereneHus Kypca O63op | 8 1-2 2 4
OCHOBHBIX BHUJOB DOOXMO, bU3IEeCKUX
NPUHIUIOB, JISKAIIUX B UX OCHOBE, W, OCHOBAHHBIX
HA HHUX, TEOJOTMYECKHX MPOIECCOB 00pabOTKH.
Knaccuduxanms SOPOXMO. Pasrpanuuenue
INEKTPOPU3UYECKUX METOJI0OB 0OPaOOTKU Ha METOIBL,
OCHOBAHHBIE HA BO3JCHCTBUM KOHIICHTPHPOBAHHBIX
notokoB osHeprun (KIID) wna oOpabaTeiBaemblit
Marepual, H METOJbl, OCHOBaHHBIE Ha JPYTUX
OpUHIUIAX.
2.  Dnektpodusuyeckue  meroanl  oOpabotku, | 8 | 3-6 4 Jlab. 8

ucnonesytonge KIID. OO030p OCHOBHBIX BHJIOB
KOHLEHTPUPOBAaHHbIX MMOTOKOB 3Hepruu (KIID) u
MPUHIIMIIOB MX BO3JCHCTBHS Ha KOHCTPYKIMOHHBIE
MaTtepuanbl. OCHOBHBIE XapaKTEPUCTHKH M OO0JIACTH
IIPUMEHEHUS 2J10. OcHOBHbIE IapaMeTpbl
MEKTPOHHOTO  Jyda. OO030p  TEXHOJIOTHYECKUX
npumeHenuid DJ1. [Tapamerprl DJI npu cBapke, U npu

Nel
3yac

JIao.
Neo2
3yac




pa3MepHoil  oOpabotke. OOmas xapaKTepuUCTUKa
JA3€pHBIX  TEXHOJOrud. YacTOTHBIE JUana3oHbI
U3IyYEHUS Ja3epoB pa3Iu4HbIX TUOB. (CBOHCTBA U
JHEPreTUICCKHE XapaKTePUCTUKU Ja3epHOTO
u3nydeHusi. QDOKYCHpOBKa Ja3€pPHOTO H3IIyYCHHUS.
[IpuHOMIBI KCMOJIB30BAHUS JIA3EPHOTO H3ITYYCHHUS
JUISL  TIOCTPOCHHSI  TEXHOJOTHYECKHX  IPOIECCOB.
Jlazepras ~ TepMooOpabOTKa,  3aKajKa,  OTXKWUT.
JlazepHoe moBepxHOCTHOE JjerupoBanue. JlazepHas
cBapka. JlazepHas pe3ka.

3. DnekTpospo3uoHHas 00paboTka meraien 7- Jlab.
(320) Ucropus uzodperenus 230. Onpenenenue, 10 Ne3
oOmiass ~ XapakTepUCTHKa, BUABI M OOJIACTH 3uac
MPUMEHEHHUS 3JIEKTPOIPO3NOHHON 00paboTKU feTaneit
(520). @usuueckne, (UHKO-MEXAaHWUYECKUE U Jlab.
bU3UKO-XMMHUYECKHUE  SIBJICHHUS TPU  HCKPOBOM Ne4
paspsane. 990 kak pazHOBUAHOCTH TexHosornu KIID. 3uac
Cxema u pabora RC-reHepatopa UMIYIbCOB IS
NOJIy4YEHUSI UCKPOBBIX  pa3psoB. Pabouune JIa0.
IapaMeTpbl 290 u CXEMBI YCTaHOBOK. No5
DNEKTPOIPO3UOHHOE pEe3aHUuEe - XapaKTEPUCTUKH, 3uac
PEKHUMBI, O00JacTH MPUMEHEHHs, O00OpYyJOBaHHE.
KomnupoansHo-nipmnBouHas 390 - XapaKTepUCTUKH,

PEKHUMBI, O00JacTH MPUMEHEHHs, O00OpYyJOBaHHE.

Cucremsl yIpaBieHUs IIPOLIECCOM 3990.

[IpoextupoBanue TexHoJoruueckux omnepanui 930.

DNEKTPOUCKPOBOE  JIETUPOBAHHWE  METAUITMYECKHUX

MTOBEPXHOCTEH.

4  DnexkTpoxuMuyeckas o0paboTka MarepHaioB 11- Jlab.
(3XO). Hcropuss BO3HUKHOBEHHUS, CYIIHOCTb U 14 Ne6
BapuaHThl peanu3anuu DXO wmarepuanoB. Ob6nactu 3uac

npuMeHeHus OXO. DiekTpoJHble NPOLECCH IPH




OXO wu osnekrponutsl, npumensemsie npu IXO.
XUMHYECKUE pEeaKkIMu B OJEKTPOJIUTE U Ha
3JICKTPO/IAX. Pacnipenencnue MoTeHIHaNa B
MEX3JIEKTPOJHOM mpocTpaHcTBe. Pexumbr  3XO.
SlBnenne maccuBammu npu OXO wu  nytu €€
npeonosieHusi. CKOPOCTb aHOJHOTO PACTBOPEHHS.
Tounocte DXO. DOXO Ha NTOCTOSHHOM TOKE.
OcHOBHBIE poOIeMbI peanu3aiu 3XO0.
NmynbcHonuknueckas u BuOponukinnueckas X0,
0COOEHHOCTH, JOCTOMHCTBA M HEIOCTATKH, O00JACTH
npuMeHeHus.  YmpasieHue  mporeccom  9XO.
O6opynosanue g 9XO.

5. Vuprpa3BykoBas obOpaborka (Y30) marepuanos.
OcuoBubie nousATHS Y30, u pu3ndecKue siBIeHUs pu
NOJYYeHUH W  PAaCHpOCTPaHEHUHU  YJIbTpa3ByKa.
MarHuTOCTpUKIMOHHBIA W IbE303JIEKTPUUECKUI
3¢ ¢eKxThl. YCTaHOBKM s MOJYyYEHMs YJIbTpa3ByKa.
OO6sacTd TpUMEHEHUsl YJIbTPa3ByKa B TEXHOJIOTHH.
VYnbTpa3BykoBasi abpa3uBHasi pe3Ka, BHUJIbI, PEKUMBI,
TEXHOJIOTUYECKAE  XapaKTepUCTHKH W  00xacTu
OpUMEHEeHHs.  YIbTpa3ByKoBas  CBapka,  BUJBIL,
PEKUMBI, TEXHOJIOTMYECKHE XapaKTEPUCTUKH U
o01acTH NpUMEHEHUus. YIbTpa3ByKoBas  Moiika,
¢u3nUeckue OCHOBBI, XAPAKTEPUCTHKH M 00JACTH
PUMEHEHMSL.

15-
17

Hroro 3a xkypc

18

18

18

36




[Ipunoxenue b

KOHTpOJIBHBIe BOIIPOCHI JIsI ITPOMCIKYTOYHBIX aTTeCTaI_[I/If/’I CTYACHTOB I10 UTOT'aM
OCBOCHUA AU CHUITJINHBI «BJICKTPOXHMI/I‘ICCKHG H 3JICKTp0(l)l/I3l/I‘leCKHe METOAbI

AN I

10.
11.
12.
13.
14.

15

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

00padoTKN»
O6mwme Bonpocsl KI1D

O6mue Borpocs KIID

Omnpenenenue K113, Buasr KI19, ocHoBHBIE cocTaBHBIE YacTH HCTOYHUKOB KIID.
Bosgeiicteue KIID na Matepuai, obnactu npumenenus texaonoruit KII9.

VY nenbHbliA OTOK - onpenenenue [TTM.

D¢ dhexkTuBHBIN TUAMETP, MOITHOCTh U CPEAHUHN TTOTOK.

KpuTtnieckue mioTHOCTH MOIITHOCTH, ONIPeIeIICHUs, (POPMYJIIbI U TIOPSI0K 3HAYCHUN.

DJIeKTPOHHOJIYYEBasi 00padoTKa

YcTpoiicTBo M npuHIUN AeiicTBUs ycTaHoBkU DJ10.
OCHOBHBIE XapaKTEPUCTUKH AIEKTPOHHOI'O JIyYa.
Ob6nactu npumenenust DJ10, kpaTkasi XapaKTEpUCTHKA.
dusnueckue 3¢ dexTs! npu Berpede DJ1 ¢ MUTIEHBIO.
['myOvHa NPOHUKHOBEHUS SJEKTPOHOB B METAJLIL.
[Tapametpst DJI npu cBapke U Mpu pa3mMepHOil 00paboTKe.
HocrounctBa u Hepoctatku DJI10.

DHeprus 1 CKOPOCTh AJIEKTPOHA MpHU BCTpeue ¢ MulieHbto npu IJ10.

JlazepHas o6paboTKa

. CBoiicTBa M OCHOBHBIE XapakTepucTtuku JIN.
16.

Koadduunents! nornouienus u orpaxxenus JIM, ux 3aBUCUMOCTb OT JUTMHHBI BOJIHBI U
CBOMCTB MarepHuaa JIeTaju.

Pacxonumocts JIN u npenensHbie BOZMOKHOCTH €r0 (hOKYCHPOBKH.
JocTtouncrBa u Hemoctatku JIO.

Oo6nactu npumerenwus JIO B TEXHOIOTHH.

[Iporueccel na3epHOit TEPMOOOPAOOTKH.

Jlazepnast cBapka, BU/ibl, 0COOEHHOCTHU U XapaKTEPUCTHKHU.

N3roroBieHue OTBEPCTUI C TOMOIIBIO HEMPEPHIBHOTO U UMITYJIbCHOTO JIM.
TexHOI0rnu J1a3epHOro pa3eiaeHus: MaTepUaoB.

I'azonasepHas pe3ka METaJIIOB.

Jlazepnas 006paboTKa rracTMace ¥ KOMIIO3UIIUOHHBIX MAaTEPHAIIOB.
dokycupyrolue CucTeMbl 1azepHoro uznydenus (JIN).

VnpasieHue nepeMereHueM J1a3epHoro Jay4a.



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

39.
40.
41.
42.
43.

44,
45.
46.

47.
48.

49.
50.
51.

DJIeKTPOo3p03u0HHAA 00paboTKa

Cymnocts npouecca 930.

JloctonHcTBa M HEgoCTaTKy mporiecca 930.

Peanuzanus npouecca 990. YciioBus BOSHUKHOBEHHUS pa3psaa B MOIL
@opMHpOBaHNE EAMHUYHOM JTYHKH HCKPOBOIO paspsiaa v €€ napaMeTpsl.
3aBUCUMOCTb Pa3MepOB JIYHKH OT ITapaMeTpoB pa3psja.
TexHonornueckue xapakTepucTuku mnpouecca 930.

3aBUCUMOCTb MPOU3BOIUTEIBHOCTH OT HEPIUHU pa3psa.

Dddext nonsproctu 0.

[lepoxoBaTocTh 00padaTbiBaeMoii moBepxHoctu npu I330.
XapakTepUCTUKH OBEPXHOCTHOTO 105 nociue 930.

Xapaxkrepuctuka BD30, kinaccel moBepxHocTel, 00padaTbiBaeMbIX ¢ momolisio B220,
MIPOU3BOUTEIILHOCTH 00padoTku 1pu BDDO.

DKBUAMCTaHTHAs TpaeKTopus pe3a. Tounocts BOOO.
Xapakrepuctuku KI1990, cxema 06paboTKy.

Tounocts npouecca KIT330. [1ytu noeimenns tounoctu KI1930.
[Ipoextupoanue TO BO20.
[Ipoextuposanue TO KII930.

Bompocs 9XO.

Cymnocts npouecca 3XO0. Buapst 9XO.
DNEeKTPOAHBIC MPOIECCHI, XUMUYECKUE PEAKIINHU Ha 3JIEKTpoax U B pactBope npu IXO.

Pacnpenenenune norenimana 8 MOII, DxBuBanentHas cxema MOI1. Bennuuna Toka,
nporekatomero yepez MOIIL.

JluneitHasi ckopocTh pacTBOpeHHUs NeKTPo10B pu IXO.

SIBnenne naccuBanuy 31eKTpooB npu X0, ero BIMSHUE HA IPOLecC 00paboTKH, MyTH
IIPEOJI0JICHUS 1ACCUBALIUN.

TounocTs nponecca 9XO U yTH €€ NOBBILLIECHUS.
NmnynbcHO-nMKIINYecKas U BUOpo-mukinyeckas 3XO0.
JocronnctBa n HepocTaTku 9XO.

Bompocsl Y30.




52. IlpumeHneHnus, CBOMCTBA U XapaKTEPUCTUKH Y 3.

53. Uctounuku ¥Y3.

54. YpTpa3ByKOBOE a0pa3suBHOE pE3aHUE, BUJIBI, XapaKTEPUCTHKH, 00IACTH IPUMECHEHUSL.
55. Y3 cBapka, XapakTepuCTHKA, JOCTOMHCTBA M HEIOCTATKH, 00J1aCTH IPUMECHEHUSL.

56. IIpoyHOCTB CBAPHBIX COEIUHEHMI ITpU Y 3 CBapKe.

57. Ilnactudeckast Aeopmarivisi ¥ ympoyHeHHe ¢ MOMOIIbI0 Y3,

[Ipunoxenue B
Temaruka j1abopaTopHbIX padoT.

1. O3HakoMJIeHHE C YCTPOHCTBOM M PabOTOM CTaHKa JJIS SJIEKTPOIPO3UOHHOTO pe3aHus 3
Jaca.

2. V3y4eHne TeXHOJIIOTHYECKUX XapaKTEPUCTHK 3JICKTPOIPO3MOHHOTO pe3aHus. 3 vaca.

3. Osnakomsienue c¢ cucremoii UIIY BBIPE3HOro 3JEKTPOIPO3HOHHOTO CTaHKA.
W3rorosnenue npoOHOI geTanu. 3 yaca.

4. O3HaKOMJICHME C YCTPOWCTBOM U pabOTOW CTaHKa JUIi 3JIEKTPOIPO3UOHHOM
MPOIIMBOYHOM 00paboTku 34aca.

5. W3roToBneHue mpoOHOW JeTalu Ha 3JEKTPOIPO3HMOHHOM IPOIIMBOYHOM CTaHKE. 3
Jaca.

6. O3HaKOMJICHHE C TEXHOJIOTHEH 3JEeKTPO3PO3MOHHOW MHUKpooOpadoTku. [Ipommska
TOHKUX I1a30B. 3 yaca.
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