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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBoeHUs] AMCHMILVIMHBI: Llenbl0 AUCHUIUIMHBL SBISETCS W3ydEHUE OOLIUX IMPHUHIUIIOB
(dopMHpOBaHUs KOHIICHTPHUPOBAHHBIX MOTOKOB PHEPTUU U OCHOB IMPOCKTHPOBAHUS OCHOBAHHOTI'O HAa MX
IPUMEHEHUU TEXHOJIOIHYECKOI0 000pYyA0BaHUS

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YeHue Teopuu (OPMUPOBAHUS KOHLIEHTPUPOBAHHBIX TIOTOKOB SHEPTUU;

- OCBOCHHE METO0B MOJICTTUPOBAHMS U TIPOCKTUPOBAHUS TEXHOIOTUYECKOTO 000PYIOBAHHS U
COOTBETCTBYIOIIET0 MaTEMAaTUYECKOIO aIllapara;

- U3y4YEHHE CBOMCTB CIIELIMAIBHBIX KOHCTPYKIIMOHHBIX MAaTEPUAIOB U OCHOB KOHCTPYHUPOBAHUS C
HCII0JIb30BAHUEM 3TUX MaTEPUAIIOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-1 ymenuem
UCTIOJIB30BaTh OCHOBHEIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JUCLUIUIMH B
pohecCHOHATLHOM
NesITebHOCTH, IPUMEHSTh
METO/bl MATEMATHYECKOTO
aHaJIM3a U MOJIeIMPOBAHUS,
TEOPETUYECKOTO U
9KCHEPUMEHTAIBLHOIO
UCCIIEIOBAHMS

3HaThb.

- 0a30BEIE MCTOABbI HCCHGHOB&TGHBCKOﬁ
JACATCIIBHOCTH, ITO3BOJIAOIINUC
y4aCcTBOBAThH B pa60Te Hanqg
HHHOBAIlUOHHBIMHU ITPOCKTAMMU.

YMETh:

- y4acTBOBaTh B paboTe Hajl
MHHOBAIIMOHHBIMU [TPOEKTAMHU, UCIIOJIB3YS
0a30Bble METO/bI UCCIIEI0BATENbCKON
JIeSITEIIbHOCTH;

- 0OpPMJIISTH 3aKOHYEHHBIE IPOEKTHO-
KOHCTPYKTOpPCKHE PabOThI C MPOBEPKOH
COOTBETCTBUS pa3pabaThIBaeMbIX
IIPOEKTOB U TEXHUYECKON JOKYMEHTAIUH
CTaHJapTaM, TEXHUUECKUM YCIOBHIM U
JPYT'MM HOPMAaTUBHBIM JIOKYMEHTaM.

[TK-13 cnnoco6HOCTHIO
o0ecreurBaTh TEXHUIECKOE
OCHAIIIEHHE PabOYnX MECT C
pa3MeIieHreM
TEXHOJIOTUYECKOTO
000py/I0BaHUs; yMEHHEM
OoCBauBaTh BBOANMOC
obopynoBaHue

3HATH:

- TEXHUYECKHE U IKCIUTyaTallMOHHBIE
HapaMeTpsl AeTaled U y3J10B U3AEIUi
MaIIMHOCTPOEHUS MPHU UX
IIPOEKTUPOBAHMH.

YMETh:

- YYUTHIBATh TEXHUYECKHE U
HKCIUTyaTallMOHHBIE TapaMeTpPhl IeTallel 1
y3JI0B U3/I€TUI MallMHOCTPOCHUS MTPU UX
IIPOEKTUPOBAHMH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K dYacTd, (GopMHUpyeMOW y4acTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHIMA
0JI0Ka TUCIUIUIMH OCHOBHOW MpogeccuoHaNbHON 00pa30oBaTesIbHOM MporpaMMe MaluHbl U TEXHOJIOTUS
BBICOKOA((DEeKTUBHBIX TpoIleccOoB 00padoTku mMatepuanoB (nanee — OITOII), HanpaBneHUs: MOATOTOBKU
15.03.01 MamuHOCTpOEHHE, YPOBEHb 00pa30BaHUs: BhICIIee 0Opa30BaHKE - OaKaJaBpHUarT.




TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh 3aKOHBI B 00J1ACTH €CTECTBCHHOHAYYHBIX JUCIUILTHH

- 3HaTh OCHOBBI U] PepeHIIUPOBAHNS U HHTCTPUPOBAHHUS

- 3HaTh OCHOBBI TEOPUH OOBIKHOBEHHBIX MU PEPEHINATBHBIX YPAaBHCHUN M YPABHEHHI B YaCTHBIX
MIPOU3BOTHBIX

- 3HAaTh OCHOBBI MPOCKTUPOBAHHS MEXaHUYECKUX y3JIOB

- 3HaTh OCHOBHBIE CBOWMCTBA KOHCTPYKIIMOHHBIX MaTEPHATIOB

- 3HATh OCHOBBI TEXHOJIOTUH MEXaHUUYECKOW 00pabOTKH U TEPMOOOPaOOTKH

- 3HaTh OCHOBBI JJIEKTPOTEXHUKHU M SJICKTPOHUKH MOCTOSHHOTO U TIEPEMEHHOTO TOKA

- 3HATh CIIOCOOBI aHAJIM3a HAYYHO-TEXHUYECKOH HH(POPMAIIMH, OTCUECCTBECHHYIO H 3apyO0SIKHYIO
JUTEPaTypy MO TEMATUKE UCCIICIOBAHUS

- YMETh UCIIOJIb30BaTh HH()OPMAIIHOHHBIE TEXHOJIOTUU B CBOCH MPEIMETHOM 00J1acTh

- YMETh HCIIOJIB30BATh B MPO(ECCHOHAIBHON IeATEIBHOCTH OCHOBHBIC (PM3UUYECKUE 3aKOHBI

- YMETh BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIIHOCTh TIPOOJIEM, BO3HUKAIOIINX B XOJIC
po(heCcCHOHATLHOM e TEIIbHOCTH U IPHUBJICYD JIJISl MX PEIICHUS] COOTBETCTBYIONIUHN (DU3HUKO-
MaTeMaTHYECKUH armapar

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DIEKTPOHHO-Ty4EBOEC 27 6 6 - 3 - - - - - 18 - CamocmosmenbHoe uzyuenue
00opyioBaHUE KaK meopemuueckozo mamepuana: Visyaenue
HCTOYHHK JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
KOHIIEHTPHUPOBAaHHBIX "DIeKTpOHHO-Ty4eBOe 000PYIOBaHUE KaK
TIOTOKOB SHECPI'Un HUCTOYHHK KOHHCHTPUPOBAHHBIX TOTOKOB
11 O6opynoBaHue s 9 2 - 1 - - - - - 6 - sHepruu"
AIIEKTPOHHO-ITy4€BOM Ilo0z0mogKa K meKyuiemy KOHmMpoio:
CBapKu IToaroroBka K KOHTPONBHOH paboTe WK TECTY:
1.2 2 OCHOBHBIC Y3IIBI 9 2 - 1 - - - - - 6 - «Y CTPOMCTBO 3JIEKTPOHHO-JIYYEBBIX CBAPOUHBIX
YCTaHOBKH ITYyIIEK»
3JIEKTPOHHO-JTy4eBOH Camocmoamenvhoe usyuenue
CBapKH meopemuyueckoz0 mamepuana: Vzyaenne
1.3 YCTpOﬁCTBO CBapO'IHOﬁ 9 2 - 1 - - - - - 6 - JOIIOJHUTEJILHOTO MaTepualia 1o pa3aeiny
SHCKT‘pOHHOﬁ IYIIKA "SHCKTPOHHO'HY‘ICBOC O60py}10BaHHe (9.]_[0)
KaK UCTOYHUK KOHICHTPHUPOBAHHBIX ITOTOKOB
sHeprum"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], 56 - 128
[2],13-29
[5],8-95
[7],23 - 48
2 Pacuer u 68 18 - 16 - - - - - 34 - Ilod20mogxa pacuemnvlx 3a0anuii: 3a1aHus
MO/JIETTMPOBaHNE OpPHEHTHPOBaHBI Ha PEIICHUE TUIIOBBIX 33134
0a30BBIX 3JIEMEHTOB o paszeny "Pacuer u MmogenupoBaHue 0a30BBIX
CBApOYHBIX AJIEMEHTOB 3JIEKTPOHHBIX MyIIeK" W HOATOTOBKY
DJIEKTPOHHBIX ITyIIEK K KOHTpOJbHOMY TecTy. CTyneHTam
2.1 MonenupoBaHue 14 5 - 3 - - - - - 6 - HE00X0IMMO MOBTOPUTH TEOPETUIECKUN
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pacmpezeneHus

MaTtepurall, IpOBECTU PACUYETHI YCKOPAIOUICTO

JJIEKTPOMArHUTHOTO MPOMEXKYTKa 1 BBICOKOBOJIETHOT'O H30JISITOpa
noJs CBapOYHOM IYIIKHU 110 WHIUBHIYILHOMY
2.2 | Pacuer doxycupyromei 7 2 4 BapHaHTYy 3aJaHUS ¥ HAIMCATh KPATKUI OTUET
JIMH3BI I10020mo6Ka K npaKmu4ecKum 3aHAMuAM:
2.3 Pacuer oTkionHsIOmIEH 7 2 4 W3y4yenne marepuana o pasaeny "Pacuer u
CHCTEMBI MOJIETTMPOBaHNE 0a30BBIX HIIEMEHTOB
2.4 | JluHAMUKa 3JIEKTPOHOB 15 3 4 ANIEKTPOHHBIX MyMIeK." MOATOTOBKA K
IMy4YKa B CBAPOYHON BBINIOJIHEHUIO 33JaHUM 110 pacyeTy Npu IOMOIIH
3JIEKTPOHHON MYIIKE nporpammbl Elcut
2.5 Pacuer Tpaekropuit 9 2 6 H3syuenue mamepuanog numepamypHsix
DJIEKTPOHOB IIy4Ka B UCMOUHUKOE:
YCKOPSIIOIIEM [2], 30 - 105
IIPOMEXYTKE [3],23-51,121 - 124,141 - 174, 181 - 194,
CBapqu()ﬁ ITYLIKU 372 - 376, 474 - 481, 580 - 584, 599 - 614
2.6 Pacuer Tpaektopuit 8 2 5 [4], 62 - 70, 167 - 169, 190 - 198, 435 - 447
JJIEKTPOHOB My4YKa B [6]. 7 - 56
MAarHUTHOM JIMH3E
2.7 dopmupoBanue 8 2 5
KOHLIEHTPUPOBAHHOTO
MOTOKA SHEPTUH B
3JIEKTPOHHOM ITy4YKe
CBapOYHOM MyHIKH
3 HcToyHnKY TUTaHUS U 25 10 10 Iloozomoeka Kk meKyuwiemy Konmpow: B
BaKyyMHBIE CHCTEMBI paMKax HOATOTOBKH K TEKYIIEMY KOHTPOJIIO
JUISL CBApPOYHBIX HE0OX0AMMO MPOPadOTATh CIIEAYIOIIHE
3JIEKTPOHHO-ITy4EBbIX BOIIPOCHI: - YCTPOHCTBO BBICOKOYACTOTHBIX
YCTaHOBOK MOBBILIAIOIINX TPAaHC(HOPMATOPOB; -
3.1 BbICOKOBOIBTHBIN 11 4 5 YCTPOMICTBO BBICOKOBOJIBTHOI'O JEJIUTEIS
WCTOYHHK MTUTAHUS HarnpspKeHUE, YCTAHOBJICHHOTO B LIENH
3.2 Bakyymnas cuctema 14 6 5 PEeTYIHPOBAHUS BEIUIUHBI BEICOKOTO

HaNpsOKECHUA, HUCIOJb30BaHUEM IMIUPOTHO-
HMHyHBCHOﬁ MOAYJISIIUHA, - U3YYUTh OCHOBHBIC
TMOHATHA WU OIIPEACICHU BaKyyMHOfI TCXHUKH, -
N3Yy4YUTb KOHCTPYKIUIO, TPUHIUIT ILeﬁCTBHH n
XapaKTCPpHUCTUKN OCHOBHBIX CPCACTB OTKAYKH.
H3yuenue mamepuanos 1umepamypHslx

UCIOYHUKOG:
[8],9-22,43-73,79 - 114, 250 - 292
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[9], 7-95
[11], 404-432

4 KoHCcTpyKIIMOHHBIE 24 8 - 4 - - 12 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
MaTepuaisl y3JI0B [Moaroroska x Tecty: "KoHCTpyKIIMOHHBIE
CBapOYHON MaTepHaisr"
JIEKTPOHHOM MYIIKH Camocmoamenvroe usyuenue
4.1 Matepuains 6 2 - 1 - - 3 - meopemuueckozo mamepuana: IloBTopeHne
CEpIEYHUKOB MaTepuana JEKIU U peKOMEHJOBaHHOI
MAarHUTHBIX JIMH3 nmurepaTypsl. HeoOxoammo: - n3yuuTs
4.2 2 Matepuaisl 6 2 - 1 - - 3 - TEXHOJIOTUYECKHE TPUEMBI TOKApPHOI
JNEKTPOJIOB 00paboTKH, oOecreurnBaroIie BEICOKYIO
YCKOPSIIOIIETO TOYHOCTb M YUCTOTY 00pabOTKU U
POMEXKYTKa MO3BOJISIOIIUE NOTYYUTh MUHUMAJIbHBIE
4.3 | Marepuaisl 3JIeMEHTOB 6 2 - 1 - - 3 - panuanbHble OUEHUS U BBICOKYIO KPYIJIOCTh
BaKyyMHOW CHCTEMBI OTBEPCTHH. - U3YUUTH JIOTIOJTHHUTEIbHbIE
4.4 Kepamuueckue 6 2 - 1 - - 3 - Marepuana 1o pazaeny "KoHCTpyKIIMOHHbIE
MaTepHaibl BAKYYMHBIX MaTepuabl 1 OCHOBBI KOHCTPYHUPOBAHUS
BBICOKOBOJIBTHBIX CBapOYHBIX IEKTPOHHBIX ITyIIeK"
M30IIATOPOB H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[10], 8 - 156
OKk3aMeH 36.0 - - - - 0.5 - 335
Bcero 3a cemecTp 180.0 42 - 28 - 05 74 335
Hroro 3a cemecTp 180.0 42 - 28 2 0.5 107.5
Kypcogoii mpoekr (KIT) | 72.0 7 - - - 16 0.3 51.7 -
Bcero 3a cemecTp 72.0 - - - 16 0.3 51.7 -
Hroro 3a cemecTp 72.0 - - - 16 0.3 51.7
HUTOIro 252.0 - 42 - 28 18 0.8 159.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnekmponno-n1yuegoe 060py0osanue Kak UCMOYHUK KOHUEHMPUPOBAHHbIX HOMOKO8 IHeP2Ul

1.1. O6opynoBanue 115 AIEKTPOHHO-TYYEBON CBAPKH
1 TexHnonoruueckue TpeOOBaHUS K 000PYAOBAHUIO /TS 3JIEKTPOHHO-TYYEBON CBAPKHU.

1.2. 2 OcHOBHBIE y3JIbl YCTAHOBKH 3JIEKTPOHHO-Ty4€BOM CBAPKHU
CBapouHasi JIeKTpOoHHas mylika. Bakyymnas cuctema. MICTOUHUKY TUTaHUSL.

1.3. YcrpoicTBO CBapOUHOM 3JIEKTPOHHOM MYIIKH
Karoausiit y3en. BeicokoBonbTHBIN U30JaTOp. DOKycupyromas jduH3a. OTKIOHSIONas CUCTEMA.

2. Pacuem u Modeﬂupoeaﬂue 0A308bIX DIEMEHMOE C6APOUYHBIX 3TIEKMPOHHbIX NYUEK

2.1. MopenupoBaHue pacrpeneacHus 3JIeKTPOMarHUTHOTO OISt

Cucrema ypaBHeHull MakcBemia. BeKTOpHBII U CKaJAPHBINA MOTEHIIHUAJBI AIEKTPOMArHUTHOTO
nosist. YpaBHenus Ilyaccona u Jlamnaca. 3agaua Jupuxne mans ypaBuenuit Ilyaccona u Jlamnaca.
YucneHHble METOJbI KOHEUHBIX Pa3HOCTeH M KOHEYHBIX AJIEMEHTOB MJIsi PElIeHUN ypaBHEHUM
Ilyaccona u Jlannaca.

2.2. Pacuet okycupyromiei JIUH3bI
3agaga Jlupuxyie JUIS YHCIEHHOTO pacyera paclpefelieHus HHIYKIUH (HOKYCHPYIOIIEro
MarHUTHOT'O 110JIS B JIMH3E.

2.3. PacueT OTKIIOHSIONIEH CUCTEMEI
3amaya Jlupuxie Uis YUCIEHHOTO pacueTa pachpeaeieHus WHAYKIHUUA OTKJIOHSIOIIEro
MArgmTHOT O I10JId B OTKJ'IOH?IIOHIGI\/'I CHUCTCMC.

2.4. JluHamMuKa 3JE€KTPOHOB Iy4YKa B CBAPOYHOM SJIEKTPOHHOM IyIIKe

Oyukiua Jlarpanxka s 3JEKTPOHOB, JIBWXKYIIUXCS B 3JIEKTPOMAarHuTHOM modje. [IpuHimn
HAaMMEHBILIETO JCHCTBUA. DJIEKTPOHHO-ONTUYECKUN TOKAa3aTelb MNPEIOMIICHHs. AHAJIOrus co
CBETOBOM OIITHKOM.

2.5. Pacuet TpaeKkTopuil 3JIEKTPOHOB Iy4Ka B YCKOPSIOIIEM IPOMEXYTKE CBAPOUHON MYIIKH

DneKTpuyueckoe 1nojie ¢ cuMMeTpuen BpameHus. OyHaaMeHTanbHble pelIeHns apakcHalbHbIX
ypaBHeHMI TpaekTtopuil. IlnockocTs mpeamera U IIOCKOCTh M300pakeHus. JIuHelHoe U yrioBoe
yBenuueHus: OnTHYecKue CBOMCTBA MOJIsl ¢ CUMMETpUEN BpallleHusl.

2.6. Pacuet TpaeKTOpuii 2JIEKTPOHOB ITy4yKa B MAarHUTHOM JINH3€E

MarautHOoe TIONIE C CHMMETpHEW BpaulleHus. Bpamaromascs cucremMa KOOpAMHAT.
OyHIaMEHTAIBHBIE PEIICHUS IapaKCUAJIbHON CUCTEMBbl YpPaBHEHMU TpaeKkTopui. JIuHeiHOE
YIJIOBOE YBEJIUYEHUS. YTOI pa3BopoTa U300paXeH!s: B OCECUMMETPUYHOM MArHUTHOM IIOJIE.

2.7. ®opMupOBaHHE KOHLEHTPUPOBAHHOIO IOTOKA SHEPTUH B IJIEKTPOHHOM ITyYKE CBAPOUHOU
MYIITKA

[TpeoOpa3oBaHue MIOTHOCTH TOKAa Myd4ka B cBapo4HO#l mymike. 3akoH JI»urmiopa. [lonsrue o
IIPOCTPAHCTBEHHOM 3apsiJie 3JIEKTPOHOB B Myuke. I[I1O0THOCTH TOka sMuccuu u 3akoH PudapicoHna.
OueHky U1 III0THOCTH TOKA SMUCCUU JJIs KaTO/IOB, BBIIIOJIHEHHBIX U3 PA3JINYHBIX MaTepUaJIOB.



3. Ucmounuxu numanus U 8aKyyMHble CUCTEMbl o1 C6APOUYHBLX 2JIEKNMPOHHO-1Y4€6bIX
YCMAHOB0K

3.1. BLICOKOBOJIBTHBIM UCTOYHUK ITUTAHUS
HMcTrouHrkM TMTaHUS Ha OCHOBE IIOBBIIIAIOIMIMX TpaHCHOPMATOPOB C 3aMKHYTBIM U
Pa30MKHYTBIM MAarHUTONPOBOIOM. BBICOKOBOIBTHBIA HCTOYHHUK ITUTAHUS HA OCHOBE HHBEPTOPA.

3.2. BakyymHas cuctema

1 JInuHa cBoOomHOrOo mpoOera monekyn B Bakyyme. Kpurtepuit Kuyacena. BsiskocTHoe u
MOJIEKYJISIpHOE TeueHue rasa. boicTpoTa oTKauku W OBICTpOTa JEHCTBUS BaKyyMHOrOo Hacoca.
Mexannueckue BaKyyMHBbIE Hacochl. [lapomaciisiHble BakyyMHBIE HAcOCBL. TypOOMOJNEKYIspHBIC
BAKYYMHBI€ HACOCBI.

4. KoncmpyKyuoHHble Mamepuaisl Y3108 CGCIDO'{HOI/VI 3]l€Kmp0HH01;l nywKu

4.1. Matepuaisl cepZieUHUKOB MarHUTHBIX JINH3
DneKTpoTexHuueckas crainb ApMKO M HukeneBbll cmiaB Ilepmamnoit. Iletns rucrtepesuca.
TepmooOpaboTKka 111 BOCCTAaHOBJIEHUSI MAarHUTHBIX CBOWCTB.

4.2. 2 Matepuaisl 3JIEKTPOJIOB YCKOPSIIOIIETO IPOMEKYTKA
AHTHUMarHuTHele Marepuaibl M cmiaBbl. JlaTyHb. MeTauisl ¢ BBICOKOH TeMmepaTypoi
rtaBiieHus. Monu6aeH u Bonsgdpam.

4.3. Marepuaiibl 3J1€EMEHTOB BaKyyMHON CUCTEMBbI
KoHcTpykinsi 1 MaTepuasibl BaKyyMHBIX KamMep W TpPyOONpoBOJOB. MaTepualibl BaKyyMHBIX
YIUIOTHEHHs. MaTepuansl AJis 3alUThl OT PEHTTEHOBCKOT'O U3JIy4YEHUS.

4.4. Kepamuueckue MaTepraibl BAKYYMHBIX BICOKOBOJIBTHBIX MU30JIITOPOB
Tumel ¥ CBOWCTBA BAKYyMHOU KEPaMUKH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. KoHCTpYKTHBHBIE MaTepHabl CBAPOYHBIX IEKTPOHHBIX MTYIIEK;
2. ICTOYHWKY TUTaHUS ¥ BAKYYMHBIE CHCTEMBI JIJISl CBAPOYHBIX JIIEKTPOHHO-TYYEBBIX
YCTAHOBOK;
3. Pacuer u MozenupoBaHue 6a30BBIX JIEMEHTOB CBAPOYHBIX AJIEKTPOHHBIX ITYIIEK;
4. DNeKTpOHHO-TTy4eBOe 000PYyAOBaHNE KaK UCTOUYHUK KOHLIEHTPUPOBAHHBIX TOTOKOB
DHEPTHUH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

Ayoumopiivie KOHCYIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. Koncynpranuum HampaeieHbl Ha BBIIOJHEHHE pa3/iellOB KypCOBOIO TMPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyINIOBbIE
KOHCYJIbTallMM pa30uparoTcss HauOoJjiee Ba)KHbIE YacTH PacUETHBIX 3aJaHUN pas3zerna
"DNIEeKTPOHHO-TTy4eBOe OOOPYAOBaHME KaK MCTOYHMK KOHIEHTPHPOBAHHBIX ITOTOKOB
SHepruu"



I pynnosvie koncyromayuy no pazoeiam 0ucuunﬂquz (FK)

1. OO6cyxnaeHue MaTepuaioB 1O KelcaM paszena "DIeKTpOHHO-Iy4eBOe 000pyJAOBaHUE KaK
HCTOYHUK KOHIEHTPHUPOBAHHBIX IIOTOKOB SHEPTUU"
2. OOcyxneHue maTepualioB MO Keiicam pasnena "Pacuer m MmojaenupoBaHue 0a30BBIX
3JIEMEHTOB CBApOYHBIX AIEKTPOHHBIX IyIIEK"
3. OOcyxaeHue MaTepHalioB 1O Keiicam pasnena "VICTOYHMKHA TUTaHUS W BaKyyMHBIC
CUCTEMBI JIJIs1 CBAPOYHBIX 3JIEKTPOHHO-TYUYEBBIX YCTAHOBOK"
4. OOcyxIeHue MaTepHalloB Mo Kekcam paszzaena "KoHCTpyKIIMOHHBIE MaTepuaibl Y3JIOB
CBapOYHOM JIEKTPOHHOM MyIIKHK"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcogoii npoext (KIT)
I'paduk BbINOTHEHNSI KYPCOBOTO MPOEKTA

Henena

1-6 7-12 | 13-16 | 3aueTHas

Paznen
KypCOBOI'O
MIPOEKTA

1 2 1, 2,3 | 3ammura
KYpPCOBOTO
IIPOEKTa

O6Bem
paznena, %

25 25 50 -

BrimomnenHbIN
00BeM
HapacTarIuM
uroromM, %

25 50 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

Bb160p 371€KTPOHHO-TTy4€BOM MYIIKU

2

Pacuer ycKopsIoIiero npoMexyTka u H30JsTopa

3

BH60p CXCMBbI UII OTKAYKU ITYIIKW U HACOCHI BaKYYMHOﬁ CUCTCMBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHP

e€MbIX B HUX KOMIETEeHII NI

3amiaHupOBaHHbIE PE3YAbTaThl 00Y4YEHUS 110
JUCLIUILINHE

Kol nHIMKaTOPOB

Howmep paznena
JTUCLUILIUHEI (B
COOTBETCTBUHU C

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
11234
3HaTh:
0a30Bble METO/BI UCCIIEI0BATENbCKOMN 1EATEIHOCTH, TectupoBanue/Pacuer u MoznenupoBanue
MO3BOJISIONINE YYaCTBOBATh B pabOTe HAJ OIIK-1(Komnerenuus) + 0a30BBIX 3JIEMEHTOB CBAPOYHBIX 3JIEKTPOHHBIX
MHHOBAIIMOHHBIMHU NPOEKTAMHU nynieK
TEXHUYECKUE U IKCIUTyaTallMOHHBIE TapaMeTPhbl TectupoBanne/VICTOYHUKY TUTaHUS U
JeTanel ¥ y3j10B U3/IeUil MaIMHOCTPOEHUS MPH UX ITK-13(KomnereHnius) + BaKyyMHbI€ CUCTEMBI JIJIs1 CBAPOYHBIX
IIPOEKTUPOBAHUH JIEKTPOHHO-JIY4€BbIX YCTAHOBOK
YMersb:
0(hopMIIATH 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKUE TectupoBanue/VIcTOUHUKY TUTaHUS U
paboTHI ¢ IPOBEPKOI COOTBETCTBHS pa3padaThIBa€MbIX BaKyyMHbI€ CUCTEMBI JIJIsl CBAPOUHBIX
IIPOEKTOB U TEXHUUYECKON JOKYMEHTAIMH CTaHIapTam, JIEKTPOHHO-JTYY€BbIX YCTAHOBOK
TEXHUACCKIM yCTOBHAM 1 APYTHM HOPMATHBHBIM OIIK-1(Kommnerenuus) + | TectupoBanue/KoHCTpyKIIMOHHBIE MAaTEpUAIbI
JOKYMEHTaM
TectupoBanue/Pacuer u MoaenupoBaHue
0a30BbIX 2JIEMEHTOB CBAPOYHBIX AJIEKTPOHHBIX
MyIeK
y4acTBOBaTh B pabOTe HaJ HHHOBAIMOHHBIMHU TectupoBanue/Pacuer u MoaenupoBaHue
MIPOEKTaMH, UCTIONb3Ys 0a30BbIe METOIbI OIIK-1(Kommnerenuus) + 0a30BbIX 2JIEMEHTOB CBAPOYHBIX AJIEKTPOHHBIX
UCCIIEI0BATEIbCKON AEATENbHOCTU MyIeK
YUUTBIBATh TEXHUYECKHUE U DKCIUTyaTallHOHHBIE KonTtponbHas paboTa/DneKTpOHHO-Ty4eBOE
rapameTpsl AeTaJIeW U y3JI0B U3JIEIUI [TK-13(Komnerenuust) | + 000py/i0BaHNE KaK HCTOUYHUK
MalIIMHOCTPOEHUS IIPU UX NIPOEKTUPOBAHUH KOHIEHTPUPOBAHHBIX IOTOKOB YHEPTUU

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Pacuer u monenupoBaHue 0a30BBIX AIIEMEHTOB CBAPOYHBIX AICKTPOHHBIX MYIICK
(TectupoBanue)

Ddopma peammmzanun: BelnoiHenue 3agaHus
1. DJIeKTPOHHO-Iy4eBOE 000PYAOBaHHE KaK HCTOYHUK KOHIICHTPUPOBAHHBIX TIOTOKOB YHEPTUHU
(KontpomnpsHas paborta)

dopma peanuzauuu: ITucbmenHas padora
1. Koncrpykuuonssie matepuainsl (TecTupoBanue)

Dopma peanuzanuu: [IpoBepka 3axanus
1. cTOYHWKY TUTaHKS U BaKYyMHBIE CHCTEMBI JIJISl CBAPOYHBIX JICKTPOHHO-TYYEBBIX
ycranoBoK (TectupoBanue)

banmibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIIOKEHUEM A.
bambHO-pedTHHIOBas CTPYKTypa KypCOBOTO MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne6)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha oCHOBaHUHU CEMECTPOBOM U aTTECTALIMOHHOMN COCTaBIISIOIINX

Kypcosoii npoexm (KI1) (Cemecmp Ne7)

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. JIazepHas u 37eKTpOHHO-TTy4yeBast 00paboTka MaTepuaiioB : cripaBounuk / H. H. Peikanun, u ap.
— M. : MammHocTpoenue, 1985 . —496 c.;

2. MogenupoBaHHe CBapOYHBIX JEKTPOHHBIX MyILeK : yueOHoe nocobue / B. H. banamos, u np.,
Ham. uccnen. yu-t "MOHU" . — M. : Beue, 2016 . — 128 c. - ISBN 978-5-4444-5480-0 .;

3. Cunagbu, M. DnexTpoHHas 1 noHHas ontuka = Electron and ion optics : nep. ¢ auri. / M.
Cunagpu . — M. : Mup, 1990 . — 638 c.;

4. Xokc, I1. OcHoBbl anexkTponHor onTuku: B 2 1. T.1. OCHOBBI reOMETPUYECKOM ONTUKH : TIEP. C
anry. / I1. Xokc, D. Kacmiep . — M. : Mup, 1993 . — 552 ¢. - ISBN 5-03-002071-3 : 1250.00 .;

5. 3yes, U. B. O6paboTka MaTepuanoB KOHLIEHTPUPOBAHHBIMH [TOTOKAMH SHEPIHHU : YueOHoe
noco6ue sl By30B IO ClielHaibHOCTH "MaliiHbl M TEXHOJOTHUS BBICOKOA((EKTUBHBIX MTPOLIECCOB
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obpabotku" / U. B. 3yeB, Mock. snepr. un-T (MOU TY) . — M. : 3a-Bo MOU, 1998 . — 162 c. -
ISBN 5-7046-0198-7 : 9.50 .;

6. Monokosckuii, C. . TaTeHCHBHBIC 2JIeKTpOHHBIE 1 nOHHBIE yuku / C. 1. MonokoBckuid, A. [1.
CymikoB . — 2-¢ u3f., nepepad. u jgom . — M. : DHeproatomusaat, 1991 . — 302 c.;

7. 'yptoBHUK, A. I'. DnekTpoBakyyMHbIe TPUOOPHI 1 OCHOBBI UX KOHCTPYHUPOBAHUS | YUeOHOE
mocoOue /sl CpeTHUX CHCIHANTBHBIX Y4eOHBIX 3aBeieHHH 1o crienuanbHocTu 0608 "IIpon3BoacTBo
3NIeKTpOoBaKyyMHBIX 1prbopoB" / A. I'. I'yproBuuk, E. I'. Tounnckuii, ®@. M. SI6noHCckuit . — M. :
Dneproaromuszaat, 1988 . — 424 c. - ISBN 5-283-00518-6 .;

8. Pozanos, JI. H. BakyymHast TeXHHKa : yU€OHUK U1 BY30B MO CHEIMATBHOCTH "DIIEKTPOHHOE
MalIMHOCTpOoeHre" HampaBiieHus "DIIeKTpoHUKa 1 MUKpodJiekTponuka" / JI. H. PozanoB . — 3-¢
u31., nepepad. u gom . — M. : Beicrmas mkosa, 2007 . — 391 c. - ISBN 978-5-06-005521-4

9. Koctukog, B. I'. McTounnku anekTponutanus Beicokoro Hanpsbkenus POA / B. I'. Koctukos, U.
E. Hukutun . — M. : Paauo u cBsi3b, 1986 . — 200 c.;

10. ITpoekTupoBaHue U KOHCTPYUPOBAHUE B MAITMHOCTPOEHUH. B 2-X 4. : yueOHOE mocobue st
BY30B 10 HampaplieHUIO "KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUeHNE MAIIMHOCTPOUTEILHBIX
npou3BoAcTB" / pen. A. I'. Cxuptnanze . — Crapsiid Ockon : THT, 2013 . Y. 1 : OGmiue MeTo b1
npoekTupoBanus u pacuera. Hanesxxaocts Texuuku / B. I1. baxapes, u ap. ; pen. A. I'. Cxuptnamze .
— 2013 .-248 c. - ISBN 978-5-94178-169-0 ;

11. lemuxos K. E.,ITaadumor 0. B.,Hukynun H. K.,Apronomosa U. B.- "Bakyymnas texauka",
(3-e u3x., mepepad. u por.), U3parenscro: "Mammmnoctpoenue”, Mocksa, 2009 - (590 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=723.

5.2 JInueH3nOHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuii makeT opUCHBIX MPOTPaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Elcut;

5. Maitax BuneoxondepeHiuu.

5.3 UuTepHeT-pecypchl, BKIOYas NpPodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareancTsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za nannbix Scopus - http://www.scopus.com

9. HaumnoHasibHasl 3JIEKTPOHHAs1 OuGmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant cryaenta' - http://www.studentlibrary.ru/

11. ®enepaabublii moptaa "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE

OTCYTCTBYCT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpoexkTupoBaHue CrienMaIM3UPOBAHHOIO 000PYI0OBAHUS U OCHACTKY I 00padOTKU

KIS

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1

KM-2

KM-3

KM-4

DJIEKTPOHHO-TIY4€BOE 000PYI0BaHIE KaK HCTOYHUK KOHIICHTPHPOBAHHBIX IIOTOKOB SHEPTUH
(KontpomnwsHas pabora)

PacueT u MonenmpoBanue 6a30BbIX AIEMEHTOB CBAPOYHBIX JICKTPOHHBIX ITYIIEK
(TectupoBanue)

VICTOYHMKH TUTaHUSI K BAKYYMHBIC CUCTEMBI JJIsi CBAPOYHBIX AJICKTPOHHO-TTYYEBBIX YCTAHOBOK
(TectupoBanue)

Koncrpykuunonnsie Mmatepuaisl (TecTupoBanue)

Buja npoMexyTouHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4
pasjena Henens 5 10 14 16
KM:
1 DEeKTPOHHO-Ty4eBOE€ 000PYA0BaHHE KaK HCTOYHHUK
KOHIICHTPUPOBAHHBIX TOTOKOB SHEPTHU

11 Ob6opynoBaHue AJs IEKTPOHHO-TTy4EBON CBapKU +
1.2 2 OCHOBHBIE y3JIbl YCTAaHOBKH 3JIEKTPOHHO-TTY4E€BOM CBApKU +
13 Y CeTpoiCTBO CBApOYHOM DJIEKTPOHHOM ITYIIKU +

2 Pacuer u MonenrpoBanue 0a30BbIX ATEMEHTOB CBAPOUYHBIX

AJIEKTPOHHBIX MyLIEK

2.1 MozenupoBaHue pacupeeneHHst JMEKTPOMAarHUTHOTO OIS +
2.2 Pacuer okycupyromieit 1uH3bI +
2.3 Pacuer OTKIIOHSIOMIEH CHCTEMBI +
24 JlnHamMuKa 3JIEKTPOHOB ITyYKa B CBAPOYHOM SJIEKTPOHHOMN +

' IyILIKE
25 Pacuer TpaekTOpHii SIEKTPOHOB MTy4YKa B YCKOPSIOLIEM +

' IPOMEKYTKE CBAPOYHON MYIIKH
2.6 Pacuer TpaekTOpHil 37E€KTPOHOB My4YKa B MAarHUTHOM JIMH3E +
97 ®opMHUpOBaHUE KOHIEHTPUPOBAHHOTO MTOTOKA SHEPTHH B +

' AJIEKTPOHHOM MYYKE CBAPOYHOH ITYIIKH

3 VICTOYHMKM MUTAaHUS U BAKYYMHBIE CUCTEMBI 1151

CBAPOYHBIX BJICKTPOHHO-JIYUYCBBIX YCTAHOBOK
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3.1 BpICOKOBOIBTHBIN HCTOYHUK NTUTAHUS +
3.2 Baxyymnas cucrema +

4 KoHcTpyKkmoHHBIE MaTepuabl y3J10B CBAPOUYHON

AJIEKTPOHHOM IYIIKH

4.1 Marepuaiibl cepA€YHUKOB MarHUTHBIX JIMH3 + + +
4.2 2 Martepuaibl 3JIEKTPOJIOB YCKOPSIIOIIETO TPOMEKYTKA + + +
4.3 Marepuaiibl 3JIEMEHTOB BaKyYMHOU CUCTEMBI + + +
4.4 Kepamuueckue Mmarepualibl BAKYYyMHBIX BBICOKOBOJIBTHBIX + + +

' H30JI5ITOPOB

Bec KM, %: | 25 25 25 25

7 cemecTp

Hepeqem, KOHTPOJIbHBIX MEpOHpI/lﬂTI/Iﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH 110 JUCHMILVIMHE:

Bujx npoMe:KyTOUHOI aTTecTAlINU — .

Nunexc
Howmep Pa3nen nucnuIninHabl KM:
pazaena Henens
KM:
Bec KM, %:
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[IpoexkTupoBaHue CrienMaIM3UPOBAHHOIO 000PYI0BAHUS U OCHACTKY I 00padOTKU

KIS

(Ha3BaHME TUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 coGmonenue rpaduka seimonnenus KI1 (pasgen 1)
KM-2 cob6mronenue rpaduka Bemosinenus KII (pa3gen 2)
KM-3 coGmonenue rpaduka BeimonHeHus KI1

Bujx npome:xxyTouHoii arrecranmu — 3amura KI1.

Nnanexc KM- | KM- | KM-
Howep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3
paznena ACTLKYP p P p Henens 6 12 16
KM:
1 Bb160p 351€KTPOHHO-TTy4€BOI MYIIKH + +
2 Pacuet yckopstoliero npomMexyTka u u30Jas1Topa + +
3 Br160p cxembl U1 OTKA4YKHU MYIIKKA U HACOChI BAKYYMHOMN +
CHUCTEMBI
Bec KM, %: | 25 25 50
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