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12 paboTa, PI"3(P)/pedepar, KoHTp.| KM
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bug attectauum 3 3
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeinctame npmkasom Ne891 ot 07.08.2020 r. , aata yTBepxaeHms: 24.08.2020 .

MecTo AnCUMNANHBI B CTPYKTYpe yuebHoro nnaHa: biok 1, popmupyemas ydacTHMKamMy 06pa3oBaTe/ibHbIX
OTHOLUEHWI

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

dYny, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
C.H.C., A.(0-m.H. Bypzakos A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-4.B/HA CnocobHOCTb OCYLLECTBASTb MPOEKTHYHO AeATeNbHOCTb Ha BCEX aTanax
KOMMETEHL U YKM3HEHHOTO LIMK/Ia NPOoeKTa
MK-4.B/HA. 2 YNMeTb OpraHv3oBbIBaTb ¥ KOOPAMHWUPOBATL PaboTy y4aCTHUKOB MPOEKTa
YHuBepcasibHble YK-1 CrnocobeH oCyLecTBASATb MOUCK, KPUTUYECKNIA aHANN3 U CUHTE3 MH(opMaLuK,
KOMMETEHLIMK NPUMEHSATb CUCTEMHbI MNOAXO0/ AN PeLleHWst MOCTaBNeHHbIX 3aaau
YK-1. 3 VImeeT npakTU4eCKWii OnbIT paboTbl ¢ MHHOPMALMOHHBIMU UCTOYHUKAMU,
VH(OPMALMOHHBLIMU TEXHONOIMAMM, OMbIT HAYYHOT O MOWCKa, CO34aHNA HayYHbIX TEKCTOB

2. TpeboBaHusa HI'TY K niaHUpyeMbIM pesysibTaTtam 00yYeHWs, COOTHECEHHbIM C
NHANKATOPaMm LOCTUXKEHNS KOMMNETEHL M

Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IIK-4.B/HA. 2 YMeTh Opranu3oBbIBaTh H KOOPAHHUPOBATH pabdoTy
YYACTHHKOB IPOEKTA

BbIE/INTb OCHOBHbIE TEXHNYECKME NPOB/IEMbI, CBA3AHHbIE C CO3AaHNEM
060pYy/10BaHMsl, HEOGXOAMMOTO /15 SKCNEPUMEHTA; OLIEHWUTb BNIUSHIE 3TUX
YC/OBWIi Ha paboTOCMOCOBHOCTL YCTPOICTBA; 060CHOBAHHO BbIGPAThL MaTepuasbl
ANS AeTaneil YCTaHOBK, HaX0auThb peasibHble UCTOUYHWKIM Tena B KOHCTPYKLMN 1
OLIEHMTb KOMIMYECTBO BbIAENAOLLErocs Tena; paccumTarh 1 CrpoeKTUPOBaThL
OCHOBHbIE MarHUTHbIE 3/IEMEHTbI YCKOPUTENEN 1 3NIEKTPOHHOOMTUYECKMX KaHA/IOB
NS 331aHHOTO Yr/a NoBOpPOTa, anepTypbl 1 SHEPrM YacTuL,; paccumnTaTh
BaKyyMHbIE YC/I0BUSA, CIPOEKTMPOBATL Pa3beMHbIE 1 HEPa3beMHbIe
BaKYYMHOM/IOTHbIE COEANHEHVS, BBO/IbI B BAKYYM;

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

YK-1. 3 UMeeT npaKTHYeCKHIi ONBIT Pa60THI ¢ HHPOPMANHOHHBIMA
HCTOYHHKAMH, HHPOPMAIMOHHBIMH TeXHOJOTHSIMH, OIBIT HAYYHOI0 OMCKA,
CO3MaHUS HAYIHBIX TEKCTOB

MMEET OMbIT UCMO/b30BaHMS CMIOCOGOB NPUMEHEHNS METOZO0B /151 PELLEHNS
peanuayeMblx 3aay aNeKTpoauHamMmmkn CBY, onpefeneHunst (n3MUeCcKUX BEINUMH
W eIMHNL, UX U3MEPEHMST; METO/bI M3MEPEHNSt OCHOBHBIX (DM3NUECKUX BESINUNH,
NPUMeHeHMs OCHOB BaKyyMHOI TEXHMKM; OCHOBbI TeMonepegaqn, yueta
COBPEMEHHOTO COCTOSIHWA B 06/1aCTV YCKOPUTENBHOM (IM3NKN U TEXHWUKU, TUTbI
YCKOpPUTENEN 3apsKEHHBIX YacTuL], X OCOBEHHOCTM, YCTPOWCTBO M NMPUMEHEHWE;
OCHOBHbI€ TUMbI YCTAHOBOK f1/11 NPOBE/IEHNS UCC/IEA0BaHNIA B 0611aCTy
YNpaB/sieMOro TepMOsiIEPHOIo CUHTE3a

Nekumu; MNpakTUYecKme 3aHATUS,
CamocTonTenbHas paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
TeMbl NeKuni Yacbl |hopme npakT. thopMbl, uag, | ROCTWKEHNS YyebHast AeATENbHOCTb

noar., vac. pME, ' KOMMeTeHUMIA

Cemectp: 7

AngakTnyeckas eguHuua: OCHOBbI BaKyyMHOW TEXHUKMN

1. lMpeaMeT 1 cofep>kaHne

Kypca. CTpyKTypa

cggpemeHﬁilxyp O630p OCHOBHbIX

MK-4.B/HA. |coBpeMeHHbIX
3NEKTPOU3NYECKNX 1 2 0 P
YCTAHOBOK. OCHOBHbIE 2,YK-1.3 |aneKTpodu3nyeckmx
' CTaHOBOK
NHXXEHepHbIe, TEXHUYECKNe 1 y
TEXHO/IOrMYecKme nNpobemsi.




2. OCHOBHbIe MaTepuabl,
NpUMeHsIEMbIe B BaKyyMHO
TeXHWUKe (CTanu, UBETHbIE
METa/1bl U UX CMNaBbl,
Tyronnaekue MeTasbl,
cneucnnasbl, CTEKNO,
Kepamuka, npoyve
HeMEeTaIINYeCcKne
maTepuasbl).

MK-4.B/HA.
2

Nekumnsa

3. CKOpOoCTb OTKa4KM 06beKTa.
[MpoBOAMMOCTb U PEXMMBI
TeYeHWs pa3peXxxeHHoro rasa.
OCHOBHOE ypaBHeHMe
BaKyYMHOW TEXHUKN.

MK-4.B/HA.
2

Nekuus

4. OCHOBbI BaKyyMHOW
TeXHWUKMN. OCHOBHbIE MOHATUSA
1 onpejeneHns, npowecc
OTKauyku. BakyyMHble HacoCbl:
aficOpOLMOHHbIE,
MexaHn4ecKue,
ONPPY3NOHHbIE,
MarHuTopaspsaHble,
Cy6MMaLmoHHbIe,
Typ6OMOseKyNspHble U
KpvoreHHble. BakyymHble
NOBYLLIKM.

MK-4.B/HA.
2,YK-1.3

Nekumnsa

5. MOTOK rasa B 0TKaunMBaeMom
ob6beme. [Ma300TAeNeHNE,
ra3onpoHNLaeMOCTb U
HaTeKaHue Yyepes HenIoTHOCTM
1 coeanHeHns. CyMMapHbIii
rasoBblil MOTOK.
[vdepeHupanbHas 0TKauka.

MK-4.B/HA.
2,YK-1.3

PacueT cymMMapHOro
rasoBoro noToka

AnpakTudeckas eaMHnLa: BakyymHo

NM0THbIE COEANHEHNA U BBObI

6. HepasbeMHble
BaKyyMHOM/OTHbIE
COeUHEHMS.
BakyymMHOMMN0THasa ceapka
MeTannoB. BakyymHoMNoTHas
nanka MeTasios.
BakyymMHOMNMOTHbIE
COeIHEHNS METASNOB C
KepaMM1KON.
BakyymMHOMNNOTHbIE
METa/IIOCTEKNAHHbIE CMnau.

MK-4.B/HA.
2,YK-1.3

Nekumnsa

7. Pa3beMHble
BaKyyMHOM/OTHbIE
coegunHeHns. CoejuHeHns C
Pe3VHOBLIMMW YIJIOTHUTENAMM.
CoefiHeHNA C MHAMEBLIMU
ynnoTHuTensmun. CoegnHeHus
C a/IIOMUHNEBLIMM U MeAHbIMM
YNIOTHUTENAMW. Y TIOTHEHNSA
QNS COeIMHEHNI ANaMETPOM
cBblile 1500 mm.

MK-4.B/HA.
2,YK-1.3

Nekumnsa




8. BBoAbl B Bakyym. BBogpl
[BWKeHWS B BaKyyM: BBOAbI C
HEeMETa/TMYECKNMM
YNIOTHUTENAMMW, BBOAbI C
MeTaIIMYeCKUMU
pasgenutensmMu.
DNeKTprYecKne BaKyyMHble
BBOZbI.

MK-4.B/HA.
2,YK-1.3

Nekuus

AvpakTuyeckas eanHmua: OCHOBbI P

acyeTa TernsoBblaenieHNA N TeN100TBo4a

9. TennoBblgeneHve B
3NEKTPOU3NYECKMX
yCTaHOBKaX. ICTOUYHUKM
BbleNeHns Tenna:
MPOXOXAEHWE MO AeTansam
3NEKTPUYECKOrO TOKa,
131yYeHne Co CTOPOHbI
KaKOro-To HarpeToro Tena,
6ombapanpoBKa 3apsHKEHHBIMU
yacTuLamu.

MK-4.B/HA.
2,YK-1.3

Nekuus

10. TennooteoA K
pacnpefeneHve Temneparyp.
TennonpoBOAHOCTL:
TEn0NPOBOAHOCTL M/I0CKONA
CTEHKM, TEeNNOMNPOBOAHOCTb
LUMANHAPWNYECKOW CTEHKMN,
KOHTaKTHas
TEen0NpPOBOAHOCTb.
KOHBEKTMBHbIN TENT00OMEH:
3aKOH HblOTOHA, peXkKuMbl
TeYeHNs XXMAKOCTU 1 rasa,
Teopus Nogoous v
KOHBEKTUBHbI1 TEM/T000MEH.
TennoBoe M3nyyeHne: NOTOKK
N3/1y4eHns, TenI006MmeH
N3NyYeHNEM MEXAY Tenamu,
TEeNN0BbIE 3KPaHbI.
HecTtaunoHapHble NpoLeccs!:
BPEMS BbIXOAa Ha PEeXMM,
YCTaHOBMBLUMIACA PEXUM NpK
NUMMYNbCHOM Harpese.

MK-4.B/HA.
2

Nekuus

AnpakTuueckas eauHnLa: OCHOBbI N

POEKTUPOBaAHNA 3NEKTPOMArHNTHbIX yCTpOVICTB

11. O6upme Bonpocsl
MPOEKTNPOBaHMS
3N1eKTPOMarH1THbIX
yCTPOIACTB. OCHOBHbIE
CBOICTBA (heppOMarHUTHbLIX
maTepuanioB; MarHUTOMSITKNE
N MarHUTOTBEpAble
matepuanbl. Kpreas
HamarH/4MBaHWS.

MK-4.B/HA.
2

Nekuwnsa

12. CvnoBoe feincteme
MarHWTHOro nons. TArosble
3/IEKTPOMArHUTbI: K/anaHHbIe
1 NPSAMOXO0/0BbIE.

MK-4.B/HA.
2

Nekumnsa

CemecTp: 8

AvpakTrnyeckas eanHmua: OCHOBHbIe MarHUTHbIe 3/1eMeHTbI YCKOpUTE el




13. Knaccudmkaums
YCKOPUTENEN 3apsKEeHHbIX
yacTuL, HasHayeHwve,
OCHOBHble TEHAEHLMN
pasBUTUS. Y CTONUMBOCTb
ABWKEHUS YacTuL, B
YCKOpPUTENSX, NnokasaTesb
craza MarHMTHOro Mnoss.
MPUHLMN MATKOM U CUNIbHO
(hOKYCMPOBKM.

MK-4.B/HA.
2,YK-1.3

Nekuwnsa

14. OCHOBHble MarHUTHbIE
3NEMEHTbI YCKOpUTENeii
(HakonmTenei) 3apsHKeHHbIX
yacTuL un
3N1EKTPOHHOOMTUYECKMX
KaHanoB. [10BOPOTHbIE
MarHuTbl, KOPPEKTOPbI,
0CECMMMETPUYHbIE MarHUTHbIE
NNH3bI, KBafpyno/ibHble
NMH3bI, TMH3bI [aHOBCKOTO,
CEKCTYMNOJIbHbIE 1
OKTYMOJIbHbIE /INH3bI U T. M.

MK-4.B/HA.
2

Nekuwnsa

AvpakTyeckas eauHmua: LiIMKnyeckne yCKOpUTEIN 1 HAKOMUTENN

15. CMHXPOTPOHbI. MprHUMN
[eicTBus, BbIOOP NapameTpos,
KOHCTPYKTVBHbIE OCOBEHHOCTU
OCHOBHbIX CUCTEM, MarHUTHas
¥ BaKyyMHasl CUCTEMb!,
YCKOpWTE/IbHas cucTeMa,
0CO6EHHOCTM BbIMyCKa U
BryCKa, BCIOMOraTe/ibHble
yctponctBa. CoBpeMeHHbIe
TEHZEHLUMN B KOHCTPYKLMAX
CYHXPOTPOHOB.

MK-4.B/HA.
2,YK-1.3

Nekuunsa

16. HakonuTenu 3apsykeHHbIX
yacTuy,. HasHaueHue un
Knaccudmkaums.
MpuHUMnuanbHble
0CO6EHHOCTW MarHUTHOM,
BaKyyMHOM 1
BbICOKOYACTOTHO CUCTEM
HakonuTenein. KoHcTpyKuum
HakonuTeneii BAMM-2,
B3rn-2m, Barin-3,
B3rir-4. Hakonutenu
3/1EKTPOHOB
crneuuann3npoBaHHble
NCTOYHWUKN CUHXPOTPOHHOIO
N3yYeHns.

MK-4.B/HA.
2

Nekumnsa




17. KoHCTpyKLMK
LMKNYECKNX YCKOPUTENEN.
LInKnoTpoH. MpuHumn
AeACTBNSA, 0COBEHHOCTU
KOHCTPYKUMW, OCHOBHbIE
cucTeMbl. MUKPOTPOH:
OCHOBHbIE CUCTEMbI 1
COOTHOLLEHNA, TeMM
ycKopeHus. OcCobeHHOCTH
KOHCTPYKLNK
MHOTOJ0POXKEYHbIX pa3pe3sHbIX
MUKPOTPOHOB. beTaTpoHbI:
KOHCTPYKTWBHbIE 0COBEHHOCTK
1 06/1aCTb MPUMEHEHMS.
BapuraHTbl KOHCTPYKL UM,

MK-4.B/HA.
2

Nekuwnsa

AnpakTndeckas eagnuHmLa: neKTpod
o6nacTun ynpasnseMoro TepMosiiepHOro CUHTe3a

n3nyecKme yCtaHOBKW M npoBeneH

na I/ICCJ'IE,U,OB&HVIVI B

18. dneKTpothmsmyeckmne
YCTaHOBKW J/151 POBeAeHUs
nccneaoBaHniA B 06/1acTy
yrnpaBnisieMoro TepMosiAepPHOro
cuHTesa ( YTC ). MarHutHble
NOBYLLKWN OTKPbLITOrO TUNa.
3aMKHyTble MarHUTHbIE
NOBYLLKMW.

MK-4.B/HA.
2

Nekuwnsa

19. MNMna3MeHHble YCTaHOBKM
NAD. JloByLLKM C
BpaLLatoLLIeics nnasmoi
(MCr1), ambunonsapHbie
afimabaTuyecKue NOBYLLIKMN
(AMBAJT), MHOronpo6oYHble
NOBYLLKW M ra3ogvHaMmyeckas
nosywka ( FAJ1).
OC06EHHOCTY KOHCTPYKLMW 1
pacyeToB.

MK-4.B/HA.
2

Nekumnsa

TeMbl NPaKTUYECKMX
3aHATUN

Yachbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTVBHbIe
hopmbl, yac.

NHonKaTopbl
L[OCTMKEHUSA
KOMMeTeHL

YyebHas AesiTeNbHOCTb

CemecTtp: 7

Anpaktuyeckasa eanHmua: OCHOBbI pacyeTa Ten0BbIAe1eHUA N TEN00TBO4A

1. ¥rnybneHHoe n3yyeHune
OTAE/bHbIX BONPOCOB TEOPUN
N MeTOZO0B pacyeTa

PaspaboTka u
NPaKTUYECKOEKOHCTPYNpOBa

MNMK-4.B/HA.
3M1eKTPOMarHUTHbIX 1 18 10 0 2 YK-1.3 |HVe OTAENbHbIX Y3108
BaKyyMHbIX CUCTeM, ' ' 3NEKTPOU3NYECKOTO
TErnoBblAeNIeHE 1 obopypoBaHus
Tennonepesayn.
CemecTp: 8

AVpaKTyeckas eanHuLa: dneKTpomr3nyeckme yCTaHOBKM /15t MPOBeAeHUS UccnefoBaHnli B
061acTN yNpaBisieMoro TepMOSIIEPHOI0 CUHTe3a




2. Pa3paboTka KOHCTPYKLWY Pa3pab0TKa KOHCTPYKLIMM
KOHKPETHOro npuéopa nnu [K-4.B/HA. |KOHKPeTHOrO npuéopa nnu

y3na KpynHoii 32 20 0 o yK.13 |V3¥na KPYNHOVA
3NEKTPOGN3NYECKOMN ’ " [aneKTpodur3nYeCKoii
YCTaHOBKM. YCTaHOBKM

3.1 NpakTnyeckas NogroToBkKa

Tabnuua 3.2
No TeMbl 3aHSTHM ®opmbl OpraHm3saLnm CogepxaHwve NpakTUYecKoi NoAroTOBKM
3aHATUIA (BnAbl paboT)

1 Mpeamet n cogepxkaHue Kypca. Ctpyktypa  |/J1 BbINonHseT cnegytolme bl pabor:
COBPEMEHHbIX 31EKTPOPU3NYECKUX 0630p OCHOBHbIX COBPEMEHHbIX
yCTaHOBOK. OCHOBHbIE VHXKEHEPHbIE, 3NEKTPODU3INYECKMX YCTaHOBOK
TEXHUYECKME U TEXHOMOTUYECKME NPOBIEMBI.

2 IMoTOK rasa B 0TKauBaeMOM 0ObEME. N BbINonHseT cnegytolme bl pabor:
["a300TfeneHne, ra3onpoHnULLaeMoCTb 1 pacyeT cyMmMapHOro rasoBoro notoka
HaTeKaHue Yepes HensoTHOCTU U
coeauHeHns. CyMMapHBIii ra3oBblil NOTOK.

JAunddepeHumnanbHas 0TKa4Ka.

3 YrnybneHHoe n3yyeHne 0TAeNbHbIX Mp BbINonHseT cneaytoLme BUbl paboT:
BOMPOCOB TEOPWM 1 METOAO0B pacyeTa paspaboTka u
3/IEKTPOMArHUTHbLIX Y BaKYYMHbIX CUCTEM, MpPaKTUYECKOEKOHCTPYMpOBaHme
TennoBbIAeNeHNe 1 Tennonepesaydn. OT[eNbHbIX Y3/10B 3M1EKTPO(PU3NYECKOTO

060pyaoBaHMA

4 Pa3paboTka KOHCTPYKLMN KOHKPETHOIO Mp BbINonHAeT cneaytoLme Bubl paboT:
npvbopa nam ysna KpynHow pa3paboTka KOHCTPYKLMU KOHKPETHOIO
3NeKTPOMU3NYECKON YCTaHOBKN. npmbopa nau y3na KpynHoii

3N1EKTPOM3NYECKOI YCTAHOBKM

3.2 CamocTosTeNlbHas paboTa 0b6y4yatoLLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToATeIbHON paboThbl LOCTUKEHNS
< |BbINOJIHEHWE |KOHCY/IbTaLnm
KOMMeTeHU M
CemecTtp: 7
1 |KOHTp01‘IbeIe paboThl YK-1.3 |2 |8

: ApmoHOB, A. H. BakyymHble TeXHONOrUK : yuyebHoe nocobue / A. H. ApmoHoB. — Mepmb : MHUMY,
2015. — 306 ¢. — ISBN 978-5-398-01449-5. — TeKCT : 3NeKTPOHHbIi // JlaHb :
3/1eKTPOHHO-61bNMoTeuHasa cuctema. — URL: https://e.lanbook.com/book/160773 (pata obpalleHus:
01.03.2023). — Pexxum focTyna: Ans aBTOpK3. N0b30BaTeNei.

2 |I‘Io,u,r0TOBKaK3aHﬂTM;|M MK-4.B/HA.2 |1O |1O

. fipmoHOoB, A. H. BakyymHble TexHosorum : yuebHoe nocobue / A. H. ApmoHos. — lMepmb : NHATTY,
2015. — 306 c. — ISBN 978-5-398-01449-5. — TeKCT : 31eKTPOHHbIV // J1aHb :
3NeKTPOHHO-6MBMoTeUHas cucteMa. — URL: https://e.lanbook.com/book/160773 (pata o6palleHus:
01.03.2023). — Pexkum goctyna: ans aBToOpu3. Nosb30BaTenei.

3 |I'I0,u,r0TOBKaKaTTeCTau,MM MK-4.B/HA.2 |2 |2

: ApmoHOB, A. H. BakyymHble TexXHONOrum : yuyebHoe nocobue / A. H. ApmoHoB. — Mepmsb : MHUMY,
2015. — 306 ¢. — ISBN 978-5-398-01449-5. — TeKCT : 3NeKTPOHHbIi // JlaHb :
3/1eKTPOHHO-61bNnoTeuHasa cuctema. — URL: https://e.lanbook.com/book/160773 (nata obpalleHus:
01.03.2023). — Pexxum focTyna: A1 aBTOpK3. NOb30BaTeNei.

CemecTp: 8

1 |Kypcosoii npoext MK-4.B/HA.2 |20 9

. flpMOHOB, A. H. BakyymHble TexHoorum : yuyebHoe nocobue / A. H. ApmoHoB. — lMepmb : MHATY,
2015. — 306 c. — ISBN 978-5-398-01449-5. — TeKCT : 31eKTPOHHbIV // JlaHb :
3/1eKTPOHHO-61BMoTeUHas cucteMa. — URL: https://e.lanbook.com/book/160773 (pata obpalleHus:
01.03.2023). — Pexknm goctyna: ans aBTopu3. Nosb30BaTenei.




2 |Flo,u,r0TOBKaK3aHﬂTM;|M MK-4.B/HA.2 |4 |6

. fipmoHOB, A. H. BakyymHble TexHonorum : yuebHoe nocobue / A. H. ApmoHos. — lMepwmb : NTHATTY,
2015. — 306 c. — ISBN 978-5-398-01449-5. — TeKCT : 3M1eKTPOHHbIV // J1aHb :
3NeKTPOHHO-6MBMoTeUHas cucteMa. — URL: https://e.lanbook.com/book/160773 (nata o6palleHus:
01.03.2023). — Pexkum goctyna: ans aBToOpu3. Nosb30oBaTenei.

3 |I'Io,qr0TOBKaKaTTeCTau,MM MK-4.B/HA.2 |9 |10

: ApmoHOB, A. H. BakyymHble TeXHONOrUK : yuyebHoe nocobue / A. H. ApmoHoB. — Mepmb : MHUMY,
2015. — 306 ¢. — ISBN 978-5-398-01449-5. — TeKCT : 3NeKTPOHHbIiA // JlaHb :
3/1eKTPOHHO-61bNMoTeuHasa cuctema. — URL: https://e.lanbook.com/book/160773 (nata obpalleHus:
01.03.2023). — Pexxum focTyna: AN aBTOpK3. NOb30BaTeNei.

3.3 TexHonorus oby4yeHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
VHhopmupoBaHme e-mail; CoupnasibHble CeTu
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KoHTponb Cpefia aNeKTPOHHOro 0byyeHus HI'TY
EA?TI\gS#:nHomse y4ebHbIX 3E5C

4. NMpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMINHE

[ns atTecTaumm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
OugeHVBaeMble BU/bl 1eSSTENBHOCTY 06YyUatoLnXCst '%/Ial;'_; MakcuManbHbIii 6ann

Cemectp: 7

Jlexyus: 0

Konmponvnwvie pabomur: 40 80

3auem: 10 20

CemecTp: 8

lIpaxmuueckue 3anamus: 40 80

Kypcoeoii npoexm: 0 100

3auem: 10 20

B Tabnuue 4.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE60BAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNNHBI.

Tabnuua 4.2
Kogbl DdopMbl KOHTPONSA
KoMMeTeH MHAMKaTopbl SOCTVXKEHNA KOMMETEHLNA
LI,MI‘/'I KoHTp. |3awmTa 3auer
pa6. | KM/KP
MK-4.B/ |NK-4.B/HA 2. YMeTb 0praH130BbIBaTh 1 KOOPAMHMPOBATbL PaboTY YHaCTHUKOB + + +
HA |npoekTa




YK-1 3. VimeeT npakTn4eckuii onbIT paboTbl ¢ MHPOPMALMOHHBIMU UCTOUHMKaMY,
YK-1 |vH(OopMaLMOHHBIMY TEXHOMOMMAMM, OMbIT HAYYHOTO MOUCKA, CO3AaHNS HayUHbIX + +
TEKCTOB

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Carnees, JI. 1. BakyymHbIe ycTaHOBKH: MPakTHKYM : yueOHOe mocooue / JI. M. Carnees, C. A.
bynaes, B. A. AnseB. — Kazanp : KHUTY, 2019. — 196 c. — ISBN 978-5-7882-2709-2. — Tekct
: aneKTpoHHbIl // JIaHb : 3eKkTpoHHO-O0nbMnoTeunas cuctema. — URL:
https://e.lanbook.com/book/196178 (nata obpamenwus: 22.12.2022). — Pexxum noctyma: s
aBTOPH3. MOJIB30BATEIICH.

2. DnexTpodu3ruecKue OCHOBBI TEXHUKHU BBICOKHMX HAMpspKeHUl - yueOHoe mocobue / . M.
Bboprtauk, A. A. benornosckuii, W. I1. Bepemarus [u ap.]. — 3-e u3a., mepepad. u gon. — Mocksa
: HUY M3U, 2018. — 732 c. — ISBN 978-5-7046-1938-3. — Tekcr : anmekTpoHHsIi // JlaHb :
3eKTPOHHO-O0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/307226 (nata
obpamenus: 22.03.2023). — Pexxum gocTyna: 1isi aBTOPHU3. MOIB30BATENEH.

JononHnTenbHas niTepaTypa
1. Konmaxos, I'. H. KoHCTpyKLIMH TB3710B, KAHAJIOB 1 aKTUBHBIX 30H YHEPreTUYECKUX PEAKTOPOB :
yuebnoe nmocooue / I'. H. Konmakos, O. B. CenmuBanukosa. — Tomck : TITY, 2009. — 118 ¢c. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:

https://e.lanbook.com/book/10265 (mata oOpamenus: 22.12.2022). — Pexxum moctyma: 1is
aBTOPU3. MIOJIB30BATEIICH.

2. DeKTpooOOpyIOBaHUE /IS JIIEKTPOTEXHOJOTUYECKUX YCTAHOBOK : yueOHoe mocobue /
cocraButenu A. E. Hemuposckuii [u np.]. — Bomorna : Bol'Y, 2017. — 75 ¢. — Texkcer :
aneKkTpoHHbIH // JlaHb : amekTpoHHO-0nbnoTeunas cuctema. — URL:
https://e.lanbook.com/book/171263 (naTta obpamienus: 22.03.2023). — Pexxum moctyma: st
aBTOPU3. MOJB30BATEICH.

3. I'ypos, 0. b. Teneckonmnuecknue moxymnpoBOAHUKOBEIE AETEKTOPHI 7151 yCKOPUTEIbHBIX
sKcriepuMeHToB : yueOHoe nocobue / FO. b. I'ypos, b. A. Uepubimes. — Mocksa : HUSAY MU®DU,
2012. — 96 c. — ISBN 978-5-7362-1588-4. — TekcT : anextponHslii // JIaHsb :
AMeKTpOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/75932 (nata
obpamenus: 22.03.2023). — Pexum goctymna: 1uisi aBTOPH3. MOJb30BaTEEH.

VIHTepHeT-pecypchbl

1. [IpomsinuteHHBIE yCKOPUTETU. — TeKCT : 37eKTpoHHbIN / MHCTUTYT saepHOoil Gpusnukn umenn [
U. Bynkepa CO PAH : caiit. —2023. — URL: https://inp.nsk.su/sobytia (nata oOpamieHus:
18.04.2023).

2. http://www.proatom.ru/modules.php?name=News&file=article&sid=9988 [TpoAtom

6. MeToan4yecKoe 1 NporpaMmmHoe obecrneyeHue, MHPOPMAaLMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecreyeHme
1. SAApmonos, A. H. BakyymHasie TexHomoruu : yae6Hoe nocodue / A. H. SApmonos. — [lepwms :
[THUITY, 2015. — 306 c. — ISBN 978-5-398-01449-5. — Tekcr : anmexTpoHHbIii // JIaHb :
3IeKTPOHHO-0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/160773 (nata
obpamenus: 01.03.2023). — Pexum gocrtyma: 1uist aBTOPH3. TOJIB30BATEIIEH.




2. dyaxuaa M. I1. Opraam3amnus caMmocToATenbHOM paboThl cTyaeHToB HoBOocmOMpCcKoro
roCyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum qocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpammHoe obecrneyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office
2 makeT MpOrpaMM I YUCJIIEHHOTO aHaln3a JaHHBIX 1 HayuHOil rpaduku OriginLab Corporation
Origin
3 Breinonenue rpaduyeckoii yactu PI'3 Ha mpodeccronansaoMm ypoHe Autodesk Autodesc
AutoCAD

4 TlporpamMma aBTOMAaTHU3alUK HaydYHO-TeXHUYeCKnX Boranciaenunii MathWorks MATLAB

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHM 06pa3oBaTelbHOro NpoLecca no AUCUMNANHE NPUMEHSIOTCS 3/IEMEHTI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOONWi, @ TaKXKe CUHXPOHHOMO 1 aCUHXPOHHOIO
B3aMMOZENCTBUA B 3N1EKTPOHHOIN MH(opMaLMOHHO-06pa3oBate/ibHOM cpegbl HITY.

7. MaTepuranbHO-TeXHMYECKOe 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME [ns npoBefeHNs NEKUMOHHBIX 3aHATUIA
(MynbTUMeMa-NPOEKTOpP, 3KpaH, KOMMNbIOTEP
18 ynpaBaeHus)
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1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

OO6o0mienHass cTpykTypa (oHIa OIEHOYHBIX CPEACTB Mo AMcHumimHe KoHCTpynpoBaHue
ANEeKTPO(U3NUECKUX YCTAaHOBOK M ycKopuTenel mpezctasieHa B Tabnuie. COBOKYIHOCTh pe3ylbTaToOB
00y4YeHHS 0 JUCLUUIUIMHE COOTHECEHA C YPOBHIMH C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA U COOTHECEHHBIMU
C HUMHU HHIUKaTopamMu. MHAMKATOPBI NOCTHXKEHHUS KOMIIETEHIMM H3MEpsieMbl C IMOMOIIBIO CPEICTB
TEKyIIEH M MNPOMEKYTOYHOW aTTecTauud Mo AucuumiauHe KoHCTpyHpoBaHHE 3JEKTPOPHU3MUECKUX

YCTAHOBOK U YCKOPHUTEJICH.

Tab6muma

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHUs 1
COOTHECEHHBIX ¢ HUMHM HHIAMKATOPOB
JAOCTHAKEHHS KOMIIeTeHIN i

VY CTONYUBOCTh IBUKEHHS YaCTHIL
B YCKOPHTEIISAX, TIOKa3aTelb craja
MarHuTHoro  mons.  [IpuHIUn
MSATKON M CHIIBHON (POKYCHPOBKH.

Konctpykuuu LUKITNYECKUX
YCKOpPUTENEH. HuknoTpoH.
[MpuHumn necTBus, 0COOEHHOCTH
KOHCTPYKLIUHY, OCHOBHBIE

cucteMbl. MUKPOTPOH: OCHOBHEIE
CHUCTEMBbl M COOTHOIICHHMS, TEMII
YCKOPEHHUS. OcobeHHoOCTH
KOHCTPYKIIMH MHOTOJ0POKEUHBIX
pa3pe3HbIX MHKPOTPOHOB.
Beratpounsr: KOHCTPYKTHUBHBIC
0COOEHHOCTH u o0macThb
MIPUMEHEHHS. BapuanTtsr
KOHCTPYKIIUH. Hakonurenu
3apsDKCHHBIX YacTHL. HasHaueHne
u Kiaccudukanys.
[MpuHOMnManbEHBle  OCOOEHHOCTH
MarHuTHOI, BaKyyMHOH u
BBICOKOYACTOTHOM CUCTEM
HaKOMUTEJECH. Konctpykiuu
nakornurenein BOIII-2, BOIIII-
2M, BOIIII-3, BOIIII-4.
Haxonurenun 3JIEKTPOHOB
CIIETIHATH3UPOBAHHBIE NCTOYHUKH
CUHXPOTPOHHOTO N3ITyYCHHUSI.
Hepa3bemHble BaKyyMHOIUIOTHBIC
coeauHeHus. BakyyMHomIoTHas
cBapka METaJJIoB.
BaxyyMHonnoTHast naiika

Meponpusitus
®opmupyemble Huauxaropsl ponp
N Tembl TeKyIIero KOHTPOoJIsi
KOMIeTeHI[UN KOMIeTeHI Ui [pome:xxyTouHas
(KOHTpOJbHAS
N aTTecTamus
padoTa, KypcoBoii
(3K3ameH, 3a4eT)

npoekt, PI'3(P),

pedepar u ap.)
IIK-4.B/HA 2. YMeTh BBomet B Bakyym.  BBonbl|KoHTponbHBIE 3ader 8 ceM, BOIIPOCHI
CrocoOHOCTD OpraHW30BBIBATh U |IBIDKEHWS B BaKyyM: BBOABI c|pabotel pasgen 2,3,|15,16,17,18
OCYIIECTBIISATh KOOPIUHUPOBATH HEMETATHIECKIMHU KypcoBo#i  mpoekr,|3auer 7 cem 3-7,9,11-
IIPOEKTHYIO paboTy Y4aCTHUKOB |YIJIOTHUTEISIMH, BBO/IbI c|pa3zmen 2,3,4 15,21-25
JIeSTeIILHOCTh Ha |[pOeKTa METAJUIMICCKUMU PA3JICITUTCIIIMHE.
BCEX sTanax DICKTpUIECKUe BaKyyMHBIC
JKM3HEHHOTO  LIMKJIA BBOJIBI. Knaccudukarms
HpoeKTa ycKopuTeien 3apsKEHHBIX

YacTUI], Ha3HAYCHHE, OCHOBHEIC
TEH/ICHIIUN Pa3BUTHSL.
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MCTAJLJIIOB. BaKyyMHOHJ'IOTHLIe

COCIMHEHUS METaJIOB c
KepamMuKkoi. BakyyMHOIJIOTHBIE
METaJUIOCTEKIISTHHBIE CIIam.

OO61Ime BOMpOCH MPOSKTHPOBAHHSI
JNEKTPOMATrHUTHBIX  yCTPOMCTB.
OCHOBHBIC CBOIiCTBa
(epPOMArHUTHBIX ~ MAaTCPUAJIOB;
MarHUTOMSTKHE u
MarHUTOTBEP/IbIC MaTepHUAIBL.
Kpugas HAMarHUYWBaHUS.
OCHOBHBIC MAarHUTHBIC JICMCHTHI
YCKOpHTETeH (HakomuTeneit)
3apsHKEHHBIX JacTHUI] u
AIEKTPOHHOONITHIECKUX KaHAaJOB.
IToBopoTHBIE MAarHHUTHI,
KOPPEKTOPHI, OCECHMMETPHUYHBIC
MarHUTHEIE JIMH3HL,
KBaJ[PYIOJIbHBIC JIMH3BI, JIUH3BI
[TaHOBCKOTO, CEKCTYIOJNBHBIC H
OKTYIOJbHBIC JIMH3BI M T. IL

OcHOBHBIE MaTepuaIsbl,
IpUMEHsieMble B BaKyyMHOMU
TEXHUKE (cram, LBETHBIE
METaJIbI " nux CILIaBHI,
TYTOIUIaBKHUE METaJIBL,
CHEILCIIABbI, CTEKJIO, KEpaMHKa,
poune HEMETAJUTHIECKHE

Marepuaiibl). OCHOBBI BaKyyMHOM
TexHUKA. OCHOBHBIC TOHSITHS U
OTIPE/ICIICHUS, MPOIECC OTKAYKH.

Baxyy™mHEIe HAaCOCBL:
aJIcOpOIIIOHHBIE, MEXaHUYECKHe,
muddysronHsre,
MarHuTopaspsiHbie,
CyOIMMAaIMOHHBIE,
TypOOMOJNEKYIAPHBIC u
KpPUOTCHHBIE. Baxyymnsbie
JIOBYIIKH. Ilna3mennbie

ycranoBku WSA®. JloBymku c
Bpamaromeiics miazmoit (I1CIT),
aMOMWITOJISIPHBIC ~ aa0aTHICCKIE
JIOBYLIKU (AMBAJI),
MHOTOIIPOOOYHBIC  JIOBYIIKH H
ra3oJUHaMUYecKas JIOBymKa  (
rai ). OcobeHnoctu
KOHCTPYKIMHU M pacdeToB. [loTok
ra3a B OTKauyMBacMoOM oOBeMe.
T'azootnencuue,

ra30lpPOHUIIAEMOCTh U HATEKaHHE
gepes HETUTOTHOCTH u
COCIMHEHUSI. CyMmMapHbIi
ra3oBbIi MOTOK.
Juddepenunansuas OTKauKa.
IIpenmer u copepkaHue Kypca.
Crpykrypa COBPEMCHHBIX
ANEKTPOPU3NIECCKUX  YCTAHOBOK.
OCHOBHBIC HWH)KCHEPHBIC,
TEXHUYECKHE M TEXHOJOTHYECKHUE
TIPOOJIEMEI. PaszpaboTka
KOHCTPYKIUH KOHKPETHOTO
npubopa WIM y3Ia  KPYIHOHN
ANEKTPOPUZNIECKON  YCTAHOBKH.
PasbemMHBIE ~ BaKyyMHOIUIOTHBIC
coenuHenusi.  CoeguHeHHUs  C
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PE3UHOBBIMU YILIOTHUTEIISIMH.
CoeauHeHust C HMHIUEBBIMU
yiotHUTEsIMA. COeTMHEHHS C
AIIOMUHHEBBIMH ¥ MEIHBIMU
YIUIOTHUTEISIMA. Y TTIOTHEHUS JIIS
COCJIMHEHUN JMaMeTpOM CBBIIIE
1500 Mmm. CunoBoe ngeHcTBHE
MAarHiTHOrO  IOJs.  TSroBbie
ANIEKTPOMATHUTHI: KIIATIAHHBIC |
npsiMoxoioBeie.  CHUHXPOTPOHBI.
[punumn IeiCTBYS, BEIOOD
apaMeTpoB, KOHCTPYKTUBHBIC
0COOEHHOCTH OCHOBHBIX CHCTEM,
MarHuTHas ¥ BaKyyMHasi CHCTEMBI,
YCKOpHTETbHAsS cHCTEMA,
0COOEHHOCTH BBINTYCKa W BITYCKa,
BCIIOMOTATEJIbHbIE  YCTPOMCTBA.
CoBpeMeHHBIE  TEHACHIMA B
KOHCTPYKIHUSX CHHXPOTpPOHOB.
CKOpOCTh ~ OTKauku  OOBCKTA.
[IpoBoaumMocCTh u PEXKUMBI
TEUCHUS  Pa3pPeIKEHHOTO — rasa.
OCHOBHOE ypaBHEHHE BaKyyMHOM
TEXHUKH. TeIIOBBIACICHHE B
ANEKTPOPUZHIECKUX YCTAHOBKAX.
HcTouyHuku BhIJENEHHS TEIUIA:
MIPOXOXKICHHE o JIeTaIsIM
AIEKTPUIECKOTO TOKA, U3TyUCHHE
CO CTOPOHBI KaKOTO-TO HarpeToro
Tena, 6omOapanpoBka
3apsHKCHHBIMU YACTHUI[AMH.
TenmooTBOA U  pacmpencicHue
Temnepatyp. TermionpoBOIHOCTb:
TEILUIOIPOBOAHOCTh IJIOCKOM
CTEHKH, TEIUIONPOBOIHOCTh
IHIAHIPUIECKON CTEHKH,
KOHTaKTHas TEIUIONPOBOJIHOCTD.
KoHBeKTHBHBIN TEII000MEH:
3aKoH HpI0TOHA, pEKIMBI TEUSHHSI
JKUIKOCTHU | Ta3a, TEOPHS MOT00HS
M KOHBEKTHBHBIH TEIIOOOMEH.
TenmoBoe W3NIy4eHUE: TOTOKH

H3JIy4YCHUA, TeImI000MeH
N3JIy4YCHUEM MCKIAY TCJIaMu,
TCILJIOBBIC 9KpaHbI.
HeCTaHI/IOHapHHe IpoUEeCChI:

BpeMs  BBIXOJa Ha  PEXHUM,
YCTaHOBHBINHUIICS pEXHUM TIpU

HUMITYJIbCHOM Harpese.
YriybneHnnoe A3ydeHHE
OTJICTIbHBIX BOIPOCOB TEOPUH U
METO/IOB pacuera

AJNIEKTPOMATHUTHBIX M BaKyyMHBIX
CHUCTEM,  TCIUIOBBIACICHHUC  H
TEILIOTICPEIAYH.
DICKTPOPU3NUCCKUE YCTAHOBKH
JUTS TIPOBEJICHUSL UCCIICAOBAHUN B
o0xactu YIPaBJIIEMOTO
TepmosinepHoro cuaTe3a ( YTC ).
MarHuTHbIEC JIOBYIIKH OTKPHITOIO
TUMA. 3aMKHYTble MAarHUTHbIC
JIOBYIIKH.

YK-1 Crocoben
OCYILECTBIIAITh
MOUCK, KPUTHYECKHUI

3. Umeer
MPAKTUYECKUH OTIBIT
paboTHI ¢

Beoast B Bakyym.  BBogsl
IBIDKCHHS B BaKyyM: BBOIBI C
HEMETaJUNTHICCKUMHU

KonTponbHas pabora,
pasnensr 2,3

3ader 8 ceM, BOIIPOCHI
1-14, 19,20
3auer 7 ceM
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aHalM3 M  CHHTE3
nHpOpMaInH,
MIPUMEHSTD
CUCTEMHBIM TOJXOJ
IS penieHus
IMOCTaBJIEHHBIX 33124

HHPOPMAIMOHHBIMH
HUCTOYHHKAMHU,
“H()OPMATMOHHBIMU
TEXHOJIOTUSIMHU, OTIBIT
HAY4HOTO MOKCKa,
CO3/IaHHUST HAYYHBIX
TEKCTOB

YILUIOTHUTEIISIMH, BBOJIBI c
METAJUIMIECKAMHU Pa3IeTUTEIIIMI.
DneKTpuuecKue BaKyyMHBIC
BBOJIBI. Knaccudpukanus
YCKOpHUTEJeH 3apsKEHHBIX
YacTUI], Ha3HAYCHHE, OCHOBHEIC
TEH/ICHIIUN pa3BUTHSL.

YCTONYMBOCTD JABHXKCHHS YaCTHI]
B YCKOPHTEJSIX, OKA3aTeNb Craaa
MarHuTHOro  moisi.  IIpuHIum
MSTKOW M CHJIBHOU (POKYCHPOBKH.
HepasbemHbIe BaKyyMHOIUIOTHBIC
COCOMHEHUS. BakyyMHOIUTOTHas
cBapKa METAaJIIOB.
BakyymHoruiotHas rnaika
METAaJUIOB. BakyyMmHOMIIOTHBIE
COCIMHEHUS METaJIOB c
KepamMukoi. BakyyMHOIIOTHBIE
METaJUIOCTEKIITHHBIC CHau.
OCHOBBl  BaKyyMHOH TEXHHKH.
OcHoBHEBIE MOHSATHUS u
OIIpEJeIICHUs], TPOLECC OTKAYKH.
Baxyy™mHEIe HAaCOCBL:
aZcOpOIMOHHbBIe, MeXaHHIECKHe,
nupy3noHHBIE,
MarHuTOpa3psIHbIEe,
CyOIMMAaIMOHHBIE,
TypOOMOJNEKYIIPHBIC u
KpPHOTECHHBIE. Baxyymnsbie
nopymiku.  [loTok  raza B
OTKauYMUBaCMOM obObeme.
I'azootnenenue,
ra3olnpoOHUIIAEMOCTh U HATCKAHHE
yepes HETUIOTHOCTHU u
COCIMHEHUS. CymmapHsIit
ra3oBbli IIOTOK.
Jndbdepennmansaas OTKaYKa.
Ilpenmer m coxepkanue Kypca.
CtpykTypa COBPEMEHHBIX
ANEKTPOPU3NIECKAX  YCTAHOBOK.
OCHOBHBIE HHXEHEPHBIE,
TEXHUYCCKHE M TCXHOJOTHYCCKUEC
poOeMBbl. PazpaboTka
KOHCTPYKIIUHU KOHKPETHOT'O
npubopa WIM y3la  KPYIHOW
EKTPOPUINUECKON  YCTAHOBKH.
PaspemHBIE  BaKyyMHOIUIOTHBIC
COEIMHEHHUS. Coenuuenus ¢
PE3UHOBBIMU YIUTOTHUTEIISIMH.
CoenmnHeHHs C  WHAWEBBIMH
yrotHuTensIMu. CoeuHeHHUs C
ATIOMUHUEBBIMH W MEIHBIMH
YILIOTHUTEISIMH. Y IUIOTHSHUS IS
COCIIMHCHUI NUAMETPOM CBBIIIEC

1500 MM. CUHXPOTpPOHBI.
[punumn eiCTBYS, BEIOOD
apaMeTpoB, KOHCTPYKTUBHBIC

OCOOCHHOCTH OCHOBHBIX CHCTEM,
MarHUTHAas U BAKYyMHasl CHCTEMEI,
YCKOpHUTEIbHAS cucTeMa,
0COOCHHOCTH BBIIYCKa H BITyCKa,
BCIIOMOTATENbHBIE  YCTPOHCTBA.
CoBpeMeHHbIE  TEHACHIMH B
KOHCTPYKLHUSAX  CHHXPOTPOHOB.
TemnoBblieneHNE B

1,2,8,10,16,20
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3J'IeKTp0(1)I/I3I/I‘IeCKI/IX YCTaHOBKax.
HcTounmkm BBIJACICHUS TeIUIA:
IIPOXOKIACHUEC i (¢] JACTaJIAIM
OJICKTPHUYCCKOTO TOKA, U3JIYyYCHUC
CO CTOPOHBI KAKOIo-TO HarpeToro

Tena, O6omMObapIupoBKa
3apsHKCHHBIMU YaCTHUIAMH.
YrayoneHHoe H3yYCHUC
OTJICJIHBIX BOIIPOCOB TCOPUH H
METOJIOB pacueTa

QJICKTPOMArHUTHBIX U BaKYYMHBIX
CHCTEM, TCILIOBBIACIICHUC n
TCIUIONICPENAYH.

2. MeTtoauka oneHk# 3TanoB GopMUPOBAHUS KOMIIETEHUMH M0 JUCUMILIHHE

Pesynbratel oOyueHuss MO MAHUCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B MpOTrpamMme
MHAMKATOpaMHU JOCTM)KEHHSI KOMIIETEHLUH IPOBEPSIOTCA INpPU IPOBEIECHUU MEPOIPHUATHH TEeKyIel
aTTecTaluuu (KOHTPOJIs) B MPOIlecce M3YUeHHsI TUCIUIUIMHBI, YKa3aHHBIX B Tabnue paszaena 1.

B 8 cemectpe o00s3aTenbHBIM 3TAllOM TEKYIIEH aTTecTalldd SBISETCS KypPCOBOW IPOEKT.
TpeGoBaHUs K BBIIOJIHEHHUIO KYPCOBOTO ITPOEKTA, COCTAaB U MpaBujia OLICHKH c(hOpPMYITHpPOBaHBI B TACIIOPTE
KYpCOBOI'O IIPOEKTA.

B 7 cemectpe 00s3aTeIbHBIM 3TallOM TEKYIICH aTTeCTallMK SIBJSIETCS KOHTPOJbHas paboTa.
TpeboBaHusl K BBIOJHEHUIO KOHTPOJBHOM pabOTHI, COCTaB W TNpaBWJIa OLEHKU CHOPMYIHPOBAHBI B
MacropTe KOHTPOIHHOU PaOOTHI.

[IpomerxxyTouHast arTecTalis Mo JUCHUMJIMHE TIPOBOAUTCSI B 7 cemecTpe - B (hopMme 3adera, B 8
cemecTpe - B (popme 3aueTa, KOTOPBIH HAMPaBJICH HA OIIEHKY COPMHUPOBAHHOCTH PE3YyIHTATOB O0YUCHUS
IO AUCHUITJIIMHEC (MO,HyJIIO), COOTHCCCHHBIX C YCTAHOBJICHHBIMU B MPOTPaAMMC UHIHUKATOPAMU JOCTHUKCHUS
komrereHnuii [1K-4.B/HA, YK-1 1 cOOTHECEHHBIX C HUMHU UHAMKATOPOB. (CM. TabmuIty pazaena 1).

3ayer mpoBOIUTCS B YCTHOHU (hopme, 1o OusieTam U3 BOIIPOCOB, MPUBEACHHBIX B MACIOpTE 3a4eTa,
MO3BOJIAIOIINX OLEHUTh pe3yJbTaThl OOy4YeHHS MO0 JUCHUIUIMHE (MOAYNIO), COOTHECEHHbIE C
YCTaHOBJIEHHBIMHU B IPOrpaMMe UHIAUKATOPaMH JOCTHKEHUS KOMIIETECHLINI

OOuye mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOUHON aTTEeCTAllMU MO AUCLUIIMHE
OTIpeNIeNAI0TCS OAJUIbHO-PEUTHHTOBON CHCTEMOM, MPUBECHHON B pabovel mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIEHKA YPOBHEH JOCTUTHYTHIX
p€3yHLTaTOB 06yLI€HI/ISI 110 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJ'IeHHI:IMI/I B nporpaMMe I/IHI[I/IKaTOpaMI/I
noctmwkeHus kommnerennuid [1K-4.B/HA, YK-1, 3akperieHHbIX 3a JUCIUTUIMHOM.

3. OOmas xapakTepucTHKA YPOBHEH pPe3yJibTaTOB 00y4eHM I, COOTHECEHHBIX ¢ HHIUKATOPaAMH
JOCTHKEHHUSI KOMIIEeTeHIM I

IpoaBunyTelii. TeopeTnueckoe conepkanue Kypca 0CBOCHO MOJHOCThIO. CTYJIEHT IEMOHCTPUPYET
cUCTeMaTh4Yeckoe M IIyOOKoe MOHMMaHHE Y4eOHOTO Marepuana U CHOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHWIO 3HAHWM B XOJI¢ NajbHeWmed y4deOHoW paboTel W mpodeccHoHATbHON
nesitenbHOCTH. ChopMHpOBaHBI HEOOXOJMMBIE HABBIKM MpPAaKTUYeCKOM paboThl. Bee yueOHble 3amaHus,
MPEelyCMOTPEHHbIE MPOrpaMMoOi 0O0ydeHUs, BBINOJIHEHbl KadeCTBEHHO, Oe3 3aMedyaHuil. Pe3ynbTarhbl
0o0y4yeHHs O JUCHUIUIMHE (MOYIIO), COOTHECEHHBIE C YCTAaHOBJICHHBIMHU B MPOrpaMMe HHIUKATOpaMHU
JOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM 0alsIoB, BXOASIIKUM B AHAMa30H MPOJBUHYTOTO YPOBHSI.

Ba3zoBblIii. Teoperndeckoe conepikanue Kypca 0CBOSHO B 00beMe, HE0OX0TUMOM JIJIsl JaTbHEHIei
yaeObl 1 ipoeccHoHanbHOM neaTenbHOCTH. HaBbiku nmpakTHueckoi padboThl chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMOoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIEe 3a/laHusl BHITIOJTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMu. Pe3ynpTaTsl 00y4eHus M0 JUCHUILINHE (MOIYJII0), COOTHECEHHbIE C YCTaHOBICHHBIMU
B IIpOrpaMMe HHANKATOPaMH JOCTUKCHU A KOMHGTGHHHﬁ, OLCHCHbI YU CIIOM GaJIJIOB B IIpcaciax 6330BOF0
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YPOBHs.

IloporoBelii. TeopeTnueckoe coaepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM IS
nanpHeimeil yuedbl u npodeccuoHalbHON AeaTenbHOCTH. HekoTophle mpakTHUeCKHe HaBBIKA pabOoThI C
chopMupoBaHbl € TpoOermaMu. YdeOHbIE 3alaHusi, TNPETyCMOTPEHHBIE TPOTPAaMMON OO0y4YeHUs,
BBINOJIHSIMCH C ONIMOKaMU, UCTIPABICHHBIMU 1101 PYKOBOJICTBOM TpenoaBareis. Pe3ynbrarel 00yueHus
0 IUCUHUIUTHHE (MOAYIIIO), COOTHECEHHBIE C YCTAHOBJICHHBIMU B IPOTpaMMe MHIUKATOPAMHU TOCTHKEHUS
KOMITETEHIIM, OLIEHEHBI YUCIIOM 0AJUIOB B MpeJienax MOPOroBOro YPOBHSI.

Hu:xe moporosoro. Teopetuueckoe coaepaHue Kypca ocBoeHO ¢parmeHTapHo. HeoOxonumeble
HABBIKM TPAKTUYECKOH paboThl C(HOpPMUPOBAHBI MHHHUMATBHO. BONBIIMHCTBO Y4eOHBIX 3aJlaHUM,
MPEelyCMOTPEHHBIX MIporpaMMoil OOy4deHMs, HE BBINOJIHEHBI. Pe3ynbraTel OOydeHUs MO JUCIUILINHE
(MOZyII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IPOTpaMMe MHIUKATOPAMU JOCTHKCHHUS KOMITETEHIIHH,
OLICHEHBI YHCJIOM 0aJlIOB, BXOJSIINX B AUANa30H HUXKE TOPOrOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpodusnuecknx yCTaHOBOK M YCKOpHUTEIEH

IHacnopr 3a4era

no qucuuruiiie «KoHcTpyupoBaHue 5eKTpOPU3NIECKUX YCTAHOBOK U YCKOpPHUTENE», 7
CEMECTp

1. Mertoanka oneHKH
3ager mpoBoaWTCS B YCTHOW (hopme, mo Owmieram. bumer cocrout w3 2 BOMPOCOB H
bopmupyeTcst o caeayIonIeMy paBULy:
— TIepBBIA BONPOC BHIOMpAeTCs U3 IMana3oHa Bonpocos 1-12;
— BTOpOM BOIIPOC U3 Juara3oHa Borpocos 13-25.
Taxum 00pa3oM, MpoOBEPSAIOTCS Pe3yabTaThl O0YUEHHUS M0 AUCLHUILIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B TIPOrpaMMe HHIUKATOPAMHU JOCTHUKECHHSI KOMITETCHITUH.
Ha 3auere mpemnonaBarens BIpaBe 3a1aBaTh CTYACHTY YTOUHSIOIIME U JONOJTHUTEIbHbIE
BOIIPOCHI U3 001Iero rnepedns (1. 4).
dopMa Guiera [yist 3aUeTa

HOBOCUBUPCKU T'OCYJAPCTBEHHbIN TEXHUUECKWI YHUBEPCUTET
Qakynsrer OTO

buner Ne
K 3a4eTy no aucuumuinie «KoHcTpyupoBanue 3eKTpoPpU3NIEcCKUX YCTAHOBOK U
YCKOPHUTEIIEH

1 OcHOBBI BakyyMHOU TeXHUKH. OCHOBHBIE TOHATHSI U OIPECIICHUS.
2 Pa3beMHbIe BaKyyMHOIUIOTHbIE coeuHEHHUA. COETMHEHNSI C PE3UHOBBIMM YILIOTHUTEISAMHU.
CoenuHeHns ¢ MHIUEBBIMM YIIOTHUTENSAMU. COEOUHEHMS C AJIOMUHHMEBBIMH M MEIHBIMU

YIUIOTHUTCIIAMMU.

YTBepxaaro: 3aB. kadenpoit OJIDKHOCTE, PO

(moamnuch)
(mara)

2. Kpurepum oueHKH pe3ybTaTOB 00y4eHHsl, COOTHECEHHbIX C YPOBHIMU OCBOCHUS
HHINKATOPOB JI0CTHKEHUSI KOMIIETEeHIUI

OtBer Ha OwyeT ajid 3adeTa 3acCUMTHIBACTCS HAa NMPOJABHMHYTOM YPOBHE, €CIH CTYICHT
MIPOBOJIUT CPABHUTEJbHBIM KOMIUIEKCHBIN aHAN3 MaTepuala, BhISBISET MpoOIeMbl, Mpeiaraet
MEXAaHNU3Mbl WX pEIICHUs, IPEACTABISIET KOJIWYECTBEHHBIE XapaKTEPUCTUKU OIPEIEIEHHBIX

MPOLIECCOB, MPHUBOJUT KOHKpETHbIE mpuMepbl. COBOKYNHOCTh pe3yJbTaTOB OOy4eHHUs IO
1



JTUCLUUIUIMHE U COOTHECEHHBIX C HUMU HMHIMKATOPOB JOCTIKEHHSI KOMIIETCHIIUN HE COACPKHUT
npoOeioB. YCTaHOBICHHBIE B IPOrpaMMe KOMIETEHIMH C(HOpMUPOBAHBI B TOJHOM OOBEME.
Onenka cocrasisieT om 18 0o 20 b6annos.

OrtBet Ha OwIIeT /I 3a4eTa 3aCUUTHIBACTCS Ha 0a30BOM YPOBHE, €CIIM CTYACHT MPU OTBETE
Ha BOIPOCH (HOPMYIUPYET OCHOBHBIC MOHATHUS, JACT XapPaKTEPUCTUKY IPOLIECCOB, SBICHHIA,
NIPOBOJUT aHAIIN3 MPUYHH, YCIOBHHU, CITIOCOOCH MPEICTABUTh KOJMYCCTBEHHBIC U KAUEeCTBCHHBIC
XapaKTepUCTHKH TpoueccoB. COBOKYIHOCTh pE3ylbTaTOB OOY4YEHHs 10 JAUCHUILUIUHE H
COOTHECEHHBIX C HUMHU HMHIMKATOPOB IOCTHIKCHHUS KOMIIETCHIIMH COAEPIKUT HECYIIECTBEHHBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIMK C(HOPMHUPOBAHBI Ha 0a30BOM YpOBHE.
Oruenka cocrasisieT om 15 0o 18 bannos.

OrtBeT Ha OHJIET /114 3a4eTa 3aCUUTHIBACTCS HA IOPOTOBOM YPOBHE, €CIIU CTYACHT IPH OTBETE
Ha BOIPOCHI JIaeT OINPE/CIICHHE OCHOBHBIX MOHSATHH, MOXKET ITOKa3aTh MPUYHHHO-CIIC/ICTBCHHBIC
cBs13U siBJeHNnH. COBOKYITHOCTD PE3yJIbTaTOB 00YyUEHHs 110 TUCIMIUTMHE U COOTHECEHHBIX C HUMH
WH/INKATOPOB JTOCTM)KCHUSI KOMIIETCHIIMH COICPKHUT MpoOesbl. Y CTAaHOBJICHHBIC B TPOTpaMMe
KOMITETEHIIMH C()OPMHUPOBAHBI HAa TOPOroBoM ypoBHe. Ouenka coctasisieT om 10 0o 14 6annos.

OtBer Ha OWieT [yl 3a4eTa CUYMTACTCS HEYAOBJIETBOPUTEIbHBIM (HM)XE MOPOTOBOTO
YPOBHS1), €CJIM CTYACHT NPU OTBETE HA BOMNPOCHI HE JaeT OINpEeNICHUH OCHOBHBIX MOHSATHH, HE
CIOCOOCH TIOKa3aTh IMPHYUHHO-CIICICTBEHHBIC CBS3W siBIeHHNA. COBOKYITHOCTH pE3YJIbTAaTOB
00y4YeHHs O JUCLUIUIMHE U COOTHECEHHBIX C HUMM MHIMKATOPOB JOCTHKEHHUS KOMIIETCHIMN
CONCPKHUT CYIIECTBCHHBIC TMPOOENbl. YCTAaHOBJICHHBIE B TIPOrpaMMe KOMIICTCHIIMH He
chopmupoBanbl. OLieHKa coCTaBIsIeT meHee 10 6annos.

3. [Ixana oneHKH

3auer cunTaeTcs CIaHHBIM, €CIIM CyMMa OaJlIoB 1O BCeM 3a/1aHusIM Omieta coctansieT oT 10
1o 20 6amwtoB BkmountensHo. Cymma menee 10 OamnoB mpu3HaeTcs HEYIAOBIETBOPUTEIbHBIM
Pe3yNbTaToOM NMPOMEKYTOYHON aTTECTALUU MO TUCIUIIINHE.

B oOmieii omeHke 1o MUCHUIUIMHE OaUTbl 32 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjaMu OAJITLHO-PEUTUHTOBOM CUCTEMBI, ycTaHOBICHHBIMHA B HI'TY.

4. Bomnpocsl k 3auery no gucuuninHe «KoHcTpynpoBaHue J1eKTPOPU3nIECKuX
YCTaHOBOK U YCKOpPUTENEH»

1.  OcHOBbI BaKyyMHOU TeXHUKU. OCHOBHBIE TOHATHS U ONPEIEICHHUS.

2. [Ilpouecc oTKayku AJisl CO3JaHUS BaKyyMa.

3. BaxkyymHbIE HAacCOCBHI: aJIcOpOLIMOHHEIE, MEXaHUUYECKUE, ¢ Py3nOHHEIE,
MarHUTOpa3psaHbIe, CyOIMMalMOHHbIE, TYPOOMOJIEKYJISIPHBIE U KPUOTE€HHBIE.

4. BakyyMHBbIE JIOBYILIKH.

5. Tlorok rasa B oTkaunBaeMoM o0beMe. ["a3ooTaesieHue.

6. Taszonponunaemocts. HarekaHuss uepe3 HEINIOTHOCTH U coenuHeHus. CymMmapHbII
ra3oBbIH MOTOK.

7. TIpoBomuMoCTh TpyOONPOBOA.

8. IIpoBOOMMOCTD U PEKUMBI TEUCHUS PA3PSHKEHHOTO rasa.

9. OcHOBHOE ypaBHEHHE BaKyyMHOW TexHUKU. CKopocTh oTKauku. [luddepeHumanbaas
OTKayKa.

10. OcHOBHBIE MaTepUaibl, IPUMEHSIEMBIE B BAKYYMHOW TEXHUKE (CTaIM, IBETHBIC METAJIIbI
U CIUIaBbl, TYIOIUIABKHE METAJUIBI, CIELUalbHbIC CIUIaBbl, CTEKJIO, KEpaMHUKa, IpOYHe
HEMETAJUIMYECKUE MAaTEPUAJIbI).

11. HepazbemHble BaKyyMHO-IUIOTHBIE COEUHEHUS. BakyyMHO-TIJIOTHAs CBapKa METAJIOB.

12. BakyyMmHas maiika MeTajsoB. BakyyMHOIIJIOTHBIE COEIMHEHUS! METAJNIOB C KEPAMUKOM.
BakyyMHOIJIOTHBIE METAJUIOCTEKIISIHHBIE CITAH.



13. Pa3bemMHBIE = BaKyyMHOIUIOTHbIE  coeauHeHus.  CoeAuHEHUss C  PE3UHOBBIMHU
yIIoTHUTENAMA. COEIMHEHUSI C UHANEBBIMU YITIOTHUTEISIMU. COeMHEHUS C aTFOMUHUEBBIMU U
MEIHBIMH YIIJIOTHUTEISIMHU.

14. BBogpl B BakyyM. BBoabpl [BMXEHHS B BakyyM: BBOAbl C HEMETAJUIMYECKUMU
YILIOTHEHHUSIMH, BBOJIbI C METAJUIMUYECKUMH Pa3eIUTEISIMHU.

15. Dnexrpuueckrne BakyyMHbIE€ BBOBI.

16. Yuer TennoBbIX HArpy30K IIpU IPOECKTHUPOBAaHUM. TEIUIOBBIACICHUE B JETaNAX.
[IpoxoxaeHne Toka Mo MPOBOJIHUKY.

17. TennooTBox M €ro BUABIL. TemionpoBoAHOCTh. 3akoH Dypbe.

18. TemnonpoBOJHOCTb IJIOCKOW CTEHKH.

19. TennonpoBogHOCTh HUIMHAPUUECKON CTeHKH. KOHTaKTHas TEIIONPOBOIHOCTD.

20. KonBekTuBHbIH TermnoodoMeH. 3akoH HeloToHa.

21. Pexum TedeHUs KUAKOCTH U ra3a. Teopus mogo0Hs 1 KOHBEKTHBHBIN TEIIOOOMEH

22. Tennopoe uznydyeHue. TemmooOmen n3nydenueM. [loToku uzmydenus.

23. TemooOMEH M3Iy4eHHUEM MEXy TelaMu. TeruioBble SKpaHbl

24. CnoxxHas Temionepenaya. HecranmonapHsie mpoOIEeCCHI.

25. HarpeBanue tena. OxyaxzaeHue Tena. Bpemst BbIxoga M3 pexuma. Y CTaHOBUBILIMMICS
PEXUM IIPU UMITYJIbCHOM Harpese.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHuUs
«HoBocuOupckuii rocy1apCcTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa snexrpodusznuecknx yCTaHOBOK M yCKOpHUTEIEH

ITacniopT KOHTPOJILHOI padoOTHI

no qucuuruiHe «KoHCeTpynpoBaHue 31eKTPO(YU3NIECKUX YCTAHOBOK U YCKOPHUTEIEH», 7
CeMeCTp

1. Meroauka oneHKH

BrimotHeHrE KOHTPOIBHOM paboThI sBiIsIeTCS (OPMOIT TeKyIel aTTecTarui (KOHTPOJIS)
10 AMCLUUIUIMHE, TPETyCMOTPEHHOM YUeOHbBIM IIJIaHOM.

KontponbHasi pabora HampaBieHa Ha 3akKpeIUIeHWE U TPOBEPKY YPOBHS BIIAJCHUS
y4eOHBIM MaTepHUajoM MO TEOPETHMYECKHMM TeMaM M TeMaM NpPAaKTUYECKHX 3aHATHH, a Takke
dbopMupOBaHNE HABBIKOB CAMOCTOSATEIHLHOTO aHAJINU3a MPOLECCOB U ABJICHUMN, BOZHUKAIOMIUX U
HEOOXOJUMBIX K YYeTy B IpoIecce MPOCKTHPOBAHUS AIIEKTPOPU3NYECKUX YCTAHOBOK JUIS
MPOBEJCHUS AKCIEPUMEHTANIbHBIX MCCIEAOBaHUNH B 00JacTH sACpHOM (PU3UKU U AEPHBIX
TEXHOJIOTHM.

Homep mHaMBUAYalbHOTO 3a/laHusl OMpEENSeTcs MO MOPSAKOBOMY HOMepY (haMHUIuu
CTYZICHTA B CIIMCKE TPYNIBL. MI3MeHeHne BapuaHTa 3aJjaHusi BO3MOXKHO TOJBKO MO COTJIACOBAHUIO
C TIPEro/IaBaTeseM.

KonuyectBo 3aganuii JOCTaTOUHO JUIsl 0OECTIeYeHNUs, KaX10r0 00yJaromerocs 3aanuemM
KOHTPOJIbHON PabOTHI.

Cmpyxmypa KoumpoabHOU pabomwl:

1. TuTynapHBIN JUCT (CM. IPUIIOKEHHUE)

2. OcHOBHas 4acTh (3aJjaHUE KOHTPOJIBHOI paboThI).
3. 3axmrodyeHue (BBIBOJIBI M PEKOMEH/IAIINH ).

4. Crnucok nurepaTypsl 1 HCTOYHHUKOB.

OcHOBHasi 4acTh — 3TO OTBET HA BOMPOCH KOHTPOJBHOH paboTbl. OH HOIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM U apryMEeHTUPOBaHHBIM. [Ip1 HE0OX0IMMOCTH OCHOBHAS YacTh
MOJKET ObITh pa30uTa Ha 0oJiee MEJIKKE BOIIPOCHI.

3aKioYeHne: M3JI0KEHHE OOIIEero BHIBOJA MO M3YYEHHOW MpoOiieMe M IpeaaraeMbIX
PEKOMEHIAIIN.

Crucox mutepatypel odopmisieTcss B COOTBETCTBHH C  OuOIMOrpaduuecKuMu
TpeOOBaHUSIMU B aI(paBUTHOM TOPSIKE U BKJIFOYAET OT | 70 3 MICTOYHUKOB (KHUT, CTaTeH pa3HBIX
aBTOPOB, HMHTEPHET-MCTOYHHKOB, JIOKYMEHTOB), KOTOpbIE ObUIM HM3Y4YECHBI IPH BBIMOJIHECHUH
KOHTPOJIbHOM pabOTHI.

PexomeHyeTcst u3marath MBICIIH IO CYIIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaenuro:

O06beM KOHTPOIBHOM pabOTHI 10 5 CTpaHUI MaIMHOMIUCHOTO TekcTa popmarta A4. Ilpudr
Times New Roman, 12. Hymepamus cTpaHMil CKBO3HAas, B HID)KHEH YacTH JIUCTa MO IEHTPY
apabckumu 1udpamu. KontponpHas paborta mopkHA OBITH OTPEIAKTHPOBAHA, HE COICPIKATH
opdorpadudecKux, CHHTAKCUIECKUX U CTHJIEBBIX OIIHUOOK.

KonTposnbHas paborta mpepocTaBisieTcss Uisi MPOBEPKU B AJIEKTPOHHOM BHUJE B CPOK,
YCTAaHOBJICHHBIH IpernogaBareneM. [Ipy MOJ0KHUTEIBHOM pe3ylbTaTe OLEHUBAHUS KOHTPOJIBHOM
paboThI CTYAEHT €€ pacreuaThiBaeT, epeaaeT Ha Kadeapy U 3aliiaeT 10 CECCUHM B HA3HAYEHHOE
npenojaBareaeM BpeMs. [lo pesynbraTaMm 3aliuThl CTYIEHTY BBICTABISIETCS OICHKA B
COOTBETCTBUM C KPUTEPHUSIMHU, IPUBEACHHBIMU B 11. 2 HacTosiero [lacnopra.

KonrponsHast padora npoBoaurcs no teme OCHOBBI BAKYyMHOM TeXHUKU. OCHOBHBIE



HOHSATHS U OTIpeNIeeHus, polecc oTkauku. KoHTponbHas paboTa BKIIOYAET § 3a1aHUM.

BrImonHseTcs TuChbMEHHO.

1. Kpurepuu oueHKH pe3ybTAaTOB 00y4YeHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB JI0CTH:KEHUSI KOMIIeTeHIM i

OOuye mpaBuia BBICTABIECHHUS OLEHOK TEKYLIEH aTTecTallud ONpPENeIsoTCs OalIbHO-
PEUTHUHIOBOM CUCTEMOM, YCTAHOBIICHHOU JIOKaabHbIM akToM HI'TY.

KonrponbHast paGoTa BbIIOJIHEHA Ha MNPOJABHHYTOM YpPOBHE, €CIU CTPYKTYpa,
comepxanue M odopmieHre paboThl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOJBHOU
paboThI COraIacoBaHbl, TEKCT JJOTMYHO BBICTPOEH U SIBIISICTCS] aBTOPCKUM. [IpUCYTCTBYIOT CCBUIKH
Ha HOPMaTHUBHbBIE TOKYMEHTHI M aKTYalIbHYIO JUTEepaTypy. PaboTa npeacrasieHa ais IpOBEPKHU B
YCTAHOBJICHHBIE CPOKH. AHAIIN3 KaXXI0T0 U3 Pa3esIoB KOHTPOJIBbHOM paboThl CBHIETENBCTBYET O
TOM, YTO COBOKYIHOCTH PE€3YJIbTaTOB €€ BBIMOJIHEHHS] U COOTHECEHHBIX C HUMH HHJIUKATOPOB
JOCTHKEHUS] KOMIETEHIIMM He COIEPKHUT MpOoOeNoB. 3aKperyieHHbIE 32 KOHTPOJIBbHOW paboToi
KOMITETeHIINH C(hOPMHUPOBAHBI HA MPOABUHYTOM ypoBHE. O1ieHKa cocTaBisieT om 71 0o 80 6annos.

KonrtponbHast pabota BbIIoJIHEHA HA 6a30BOM YPOBHE, €CIIHM CTPYKTYypa, COJEpKaHUE U
obopmiieHre pPabOThI COOTBETCTBYET TpeOOBaHUSAM, HO pabOTa COAEPKHUT EIUHUYHBIC HE
NPUHIUIKAATIBHBIE OIIMOKM, MCIpaBICHHbIE IOCIE 3aMeyaHuil npenojaBarens. Bce wactu
KOHTPOJIbHOM paboOThl COTJIacOBaHbl, TEKCT JIOTUYHO BBICTPOCH U SBIAETCS aBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC TOKYMEHTHI M aKTyallbHYIO JuTeparypy. Pabora
IpeJCcTaBieHa /s MPOBEPKHM B YCTAHOBJICEHHbIE CPOKHU. AHAIN3 KaXJIOTO W3 pas3iesioB
KOHTPOJILHOM pabOThl CBUIETEILCTBYET O TOM, UTO COBOKYITHOCTh PE3yJIbTaTOB €€ BBIMOJTHEHUS
¥ COOTHECEHHBIX C HUMH MHIUKATOPOB JOCTHKEHUSI KOMIIETEHUUH COAEPKUT HECYIIECTBEHHbIE
npoOenbl. 3aKperyIeHHbIe 32 KOHTPOJIbHONH paboToi KoMIeTeHInH copMupoBaHbl Ha 06a30BOM
ypoBHe. OlieHKa cocTaBisieT om 56 0o 70 bannos.

KontponbHast paboTa BBIIOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYypa, COAepKaHUe
u odopmieHne pabOThl COOTBETCTBYET TpeOOBaHUAM, HO pPaboTa COIEPKUT OUINOKH,
HEOJHOKPATHO HMCIIPaBIIsieMbIe ITOCIIE 3aMeUaHmil rpenoaasaresis. YacTu KOHTPOJIBHOM paboThI B
LEJIOM CcOoTjacoBaHbl. IIpUCYTCTBYIOT CCBHUIKM Ha HOPMAaTUBHBIE JOKYMEHTHl U aKTyaJbHYIO
auteparypy. PaboTa npencraBiieHa Juist MPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXKIO0TO U3
pa3zenoB KOHTPOJIBHOW pabOThl CBHIETENBCTBYET O TOM, YTO COBOKYIHOCThH PE3YyJbTaTOB €€
BBITIOJIHEHUSI M COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHSI KOMIETCHLUH COAEPIKUT
npoOenbl. 3aKpETUICHHBIC 32 KOHTPOJIBHOM pab0TO KOMIETEHITUN C(POPMUPOBAHBI HA TIOPOTOBOM
ypoBHe. Ouenka coctasisier om 40 0o 55 6annos.

KonTposibHas paboTta cuuTaercs He BBINOJHEHHOW, €CIM CTPYKTYypa, COJEp’KaHUE U
oopmieHre pabOTBl HE COOTBETCTBYET TPeOOBAaHUSAM, paboTa CONEPKUT CYLIECCTBEHHBIC
OLIMOKHU, HE UCIIPABJIEHHBIEC MOCIE 3aMeUaHuil mpernoaasarens. YacTu KOHTPOJIbHON paboThl He
coryiacoBanbl. OTCYTCTBYIOT CCBIJIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTYyaJlbHYIO JIUTEPATYPY.
Pabora He mpencTaBieHa sl IPOBEPKU B YCTAHOBJICHHbBIE CPOKU. AHAIIN3 KaXJI0TO U3 Pa3/IesioB
KOHTPOJILHOM pabOThl CBUAETEILCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTaTOB €€ BBHITOTHEHHS
U COOTHECEHHBIX C HUMHU HHAUKATOPOB TOCTUKEHHSI KOMIIETEHLUUN HE COAECPNKHUT MHOMKECTBO
CYIIECTBEHHBIX IpPOOENOB. 3akKperyieHHbIE 3a KOHTPOJBHOW paboTOH KOMIIETCHIMH He
chopmupoBanbsl. OrneHka cocraisiet om () 0o 39 bannos.

2. IIxajga oneHKH

KonrponbsHast pabota kak (opma Tekyuied arrectanui (KOHTPOJIA) MO JUCIHMIUIHHE
CUUTAETCs YCIEIIHO BBIOJHEHHOM, €CIM CyMMa IOJYYEHHBIX OaIOB MO BCEM €€ 3aJaHusIM
cocrasisieT oT 40 10 80 GayuIoB BKITIOYUTENHHO.



B oOmeii omeHke Mo IUCHMIUIMHE Oaulbl 3a BBINOJHEHHE KOHTPOJBHOW pabOThI
YUUTBHIBAIOTCSI B COOTBETCTBHM C TPAaBWIAMH OaJUTbHO-PEHTHHTOBOM CHCTEMBI M TaOIMIEH

COOTBETCTBUS OAIJIOB, TPAAUIIMOHHON OueHKH U OykBeHHOM oreHku ECTS, ycTaHOBIEHHBIMH B
HITY.

3. IlpumepHBbIil NepeYeHb 3aJaHUH KOHTPOJIbLHOMH padoThI

Bomnpoc 1. Uto Takoe Bakyym? Kakue Buabl Bakyyma ObIBatOT?

Bompoc 2. Kakue 6pIBalOT HCTOYHUKHU Ta30BOT0 MOTOKA B BaKyyM?

Bompoc 3. Kakue Tunbl BaKyyMHBIX COeIMHEHUI ObIBAtOT?

Bormpoc 4. [lepeuucnuTs OCHOBHBIE MaTepUalbl, IPUMEHSIEMbIE B BAKYYMHOM TEXHHKE.

Bompoc 5. Kakue ObIBarOT TUIMBI BBOJIOB B BaKyyM?

Bormpoc 6. Kakue 6bIBatOT TUIIBI TEIUIONEPEIauy B AIEKTPOPU3NIECKUX YCTaHOBKaX?

Bompoc 7. Tunbsl MarHuTHBIX JIEMEHTOB B YCKOPHUTEISIX?

Bompoc 8. OcHOBHBIE THNBI YCKOPUTENEHW 3lieMEHTapHbIX uacTuil. Bompoc 9 OCHOBHBIE THIIBI
TEPMOSIEPHBIX JOBYILEK.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpodusnuecknx yCTaHOBOK M YCKOpHUTEIEH

IHacnopr 3a4era

no qucuuruivie «KoHcTpyupoBaHue 3eKTpOPU3NIECKUX YCTAHOBOK U YCKOPHUTENEH», 8
CEMECTp

1. Meroanka oueHKH

3auer TPOBOIUTCS B ycTHOM dopme, mo Owieram. buier coctouT u3 2 BONPOCOB U
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBII BONPOC BEIOMPACTCS U3 TUara3oHa BOmpocos 1-9;
— BTOpPOM BOMPOC U3 Auana3oHa BorpocoB 10-20.
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl OOYUEHHUS TI0 AUCHHUILUINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMU B IPOrpaMMe MHJIUKATOPAMHU JOCTUKEHHSI KOMITIETEHIUH.
Ha 3auere npernoaaBarciib BIIPABC 3a4aBaTb CTYACHTY YTOYHAIOIINWC W JOIIOJHUTCIILHBIC
BOTMPOCHI U3 00111eT0 TIepeyHs (1. 4).

dopma Gunera s 3auera

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUYECKWUI VHUBEPCUTET
®akynpreT OTD

Buier Ne
K 3a4eTy no aucuuruinae «KoHcTpyupoBaHue 3MeKTpoPU3NIECKUX YCTAHOBOK U
YCKOPHUTEJICH

Bonpoc 1. Uto Takoe Bakyym? Bunbl Bakyyma. [IpenenbHbliii Bakyym.
Bomnpoc 2. TennoBoe nzinyueHue.

VYTBepxaaio: 3aB. kKapeapon nomxHocTs, DO
(moamnuce)

(nata)

2. Kpurtepuu oneHku pe3ybTaToB 00y4eHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTHKEHUSI KOMIIeTeHIM i

OtBer Ha Owier Ay 3adeTa 3acUMTHIBAETCS HAa NMPOJABHMHYTOM YPOBHE, €CIH CTYICHT
IPOBOJMUT CPAaBHUTEJIBbHBIM KOMILJICKCHBIM aHAN3 MaTepuaia, BBISBISECT MPOOJIEMBI, IpeaIaraet
MEXaHU3Mbl MX PEIIECHUsA, IPEICTaBIAET KOJIMYECTBEHHBIE XapaKTEPUCTUKU OIPEHCIICHHBIX
IPOLIECCOB, MPUBOAUT KOHKpETHbIE MpuMepbl. COBOKYIHOCTb pe3yJbTaTOB OOydYeHHs IO
JUCLUIUINHE U COOTHECEHHBIX C HUMH MHAWKATOPOB JOCTH)KEHUS KOMIIETEHIUH HE CONEPIKUT

1



npoOesoB. YCTaHOBJCHHBIE B MpOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B IOJHOM OOBEME.
Ouenka cocrasisieT om 18 0o 20 bannos.

OtBer Ha OWJIeT JyIs 3a4eTa 3aCYUTHIBACTCS HA 6A30BOM YPOBHE, €CIIU CTYICHT MPU OTBETE
Ha BOIPOCH (DOPMYITUPYET OCHOBHBIC TMOHSATHS, TACT XapaKTEPUCTHUKY IPOIECCOB, SBICHHIA,
MPOBOJMT aHAIN3 MPHUYUH, YCIOBUH, CIIOCOOEH MPEICTaBUTh KOJIMYECTBECHHBIC  KAUCCTBECHHBIS
XapaKTEePUCTHKH TporeccoB. COBOKYITHOCTh pE3yJlIbTaTOB OOYYCHHS 10 AUCIUILIUHE H
COOTHECEHHBIX ¢ HUMHU HHJUKATOPOB JOCTH)KCHUS KOMIIETEHIIMA COAEPIKHUT HECYIIECCTBECHHBIC
npoOenbl. YCTaHOBJICGHHBIE B MPOrpaMMe KOMIIETCHIIMH C(HOPMHUPOBaHBI Ha 0a30BOM YpOBHE.
Ornenka cocrasnsietr om 14 0o 17 b6annos.

OtBeT Ha OHJIET TS 3a4eTa 3aCUUTHIBACTCS HA IOPOTOBOM YPOBHE, €CIIU CTYACHT IPH OTBETE
Ha BOMPOCHI JAeT OMpPE/eICHNEe OCHOBHBIX MOHSATHIA, MOXET MOKa3aTh MPUINHHO-CIICICTBEHHBIC
cBsi3u  siBjieHWH. COBOKYITHOCTh PE3yNbTaTOB OOY4YeHHs M0 AUCHUIUIMHE (MOIYJI0) H
COOTHECEHHBIX C HUMH HHAUKATOPOB JOCTHKCHHSI KOMIIETCHIIUH COJEPXKUT TMPOOETIHI.
YcTaHOBIIEHHBIE B MTPOrpaMMe KOMIIETCHIIMU COPMHPOBAHBI Ha MOPOTroBOM ypoBHe. OIeHKa
cocrtamsieT om 10 0o 13 bannos.

OtBer Ha OWieT [yl 3a4eTa CUYMTACTCS HEYAOBJIETBOPUTEIbHBIM (HM)XE MOPOTOBOTO
YPOBHSI), €CJIM CTYIEHT MIPU OTBETE€ HA BOIPOCHI HE JACT OINPENEICHUN OCHOBHBIX MOHSATHUH, HE
CIOCOOCH TIOKa3aTh IMPHYUHHO-CIICICTBEHHBIC CBS3W siBIeHHNA. COBOKYITHOCTH pE3YJIbTAaTOB
00ydYeHHUsl TI0 MUCIUIUIMHE U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTH)KCHHUS KOMIECTCHIIUN
CONCPKHUT CYIIECTBCHHBIC TMPOOENbl. YCTAaHOBJICHHBIE B TIPOrpaMMe KOMIICTCHIIMH He
chopmupoBanbl. OLieHKa coCTaBIsIeT meHee 10 6annos.

3. [Ixana oneHKH

3adeT cuMTaeTcs CAaHHBIM, €CIIM CyMMa OaJlyIoB IO BCEM 3aJaHusiM Ouiera coctasiseT ot 10
1o 20 6amwtoB BrmrounTenbHO. Cymma MeHee 10 0ayuioB mpu3HAETCS HEYIOBICTBOPHUTEIBHBIM
Pe3yJIbTaTOM NPOMEKYTOUYHON aTTECTALUU 110 TUCLUIUIMHE.

B oOmiell oumeHke Mo MUCHMIUIMHE Oaibl 3a 3a4€T YYUTHIBAIOTCSI B COOTBETCTBHM C
npaBUIaMy OaJUIbHO-PEUTUHTOBON CHCTEMBI, yCTaHOBIeHHbIMU B HI'TY.

4. Bonpocsl K 3a4eTy no qucuuninHe «KoHcTpynpoBaHue 3JIeKTPOPU3NIECKUX
YCTAHOBOK U YCKOpHUTEINEID»

Bomnpoc 1. Uto Takoe Bakyym? Bunbl Bakyyma. [IpenenbHbiii BakyyMm.

Bompoc 2. OcHOBHOE ypaBHEHUE BaKyyMHOMH TEXHUKHU.

Bompoc 3. IToTtok raza B oTkadynBaeMoM o0beMe.

Bomnpoc 4. HepazbemHble BAKYYMHO-TUIOTHBIE CO€IMHEHUS.

Bomnpoc 5. Pa3beMHbIe BAKYYMHOIUIOTHBIE COCTMHEHUS.

Bompoc 6. BBoas! B Bakyym. YinoTHeHue BusibcoHa.

Bonpoc 7. Tennoseiaenenue B netaisx. [[poxoxaeHue Toka no npoBOHUKY.

Bompoc 8. TemoorBoa u ero Bubl. TemnonpoBoAHOCTb. TemmonpoBOJHOCTb MIIOCKOM CTEHKH.
Bormpoc 9. KonBekTuBHbIH TeriooomeH. Teopust mogoousi.

Bompoc 10. TennoBoe uznyueHue.

Bompoc 11. KoaddunueHnt paccesHuss MAarHUTHOTO TTOTOKA.

Bompoc 12. Pacuer 351€KTpOMarHUTHBIX CHJI.

Bomnpoc 13. IToBopoTHble MarHuThl. THIIBIL.

Bompoc 14. MHOromnostocHble MarHUTHBIE 3JIEMEHTHL. KBaIpyoJIbHbIE TNH3BI.

Bomnpoc 15. Yckoputenu 3apsikeHHbIX YacTUll. [{UKI0TpOH.

Bompoc 16. Yckoputenu 3apsikeHHbIX yacTHLl. MUKPOTPOH.

Bomnpoc 17. Yckopurenu 3apsipkKeHHBIX 4acTUIl. betaTpoH.

Bompoc 18. VYckopurenu 3zapskeHHbIX uacTull. CuHXpoTpoHbl. IIpuHuMI yckopeHus c
aBTO(ha3UPOBKOIA.



Bompoc 19. Dnekrpodusndeckue yCTaHOBKU JUIsl TPOBEACHHS HCCIEAOBaHUN B 001acTH
YIIPaBJISIEMOTO TEPMOSIIEPHOTO CHHTE3a. MarHUTHBIE JIOBYIIKH OTKPBITOTO THTIA.

Bompoc 20. Dnekrpodu3ndeckue yCTaHOBKU JUIsl TPOBEACHHS HMCCIEAOBAaHUN B 001acTH
YIIPaBIISIEMOTO TEPMOSIIEPHOTO CUHTE3a. 3aMKHYThIE MATHUTHBIC JIOBYIIIKH.



®denepanbHOE TOCYAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE yUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKH YHUBEPCUTETY

Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

IHacnopt
KYPCOBOI'0 IPOEKTA

no aucuuiuinHe «KoHCTpyrpoBaHue 3MeKTPOPU3NIECKUX YCTAHOBOK U YCKOPUTENEH», 8
ceMecTp

1. MeToauka OlleHKH.

Brimonaenne kypcoBoro mpoekta (manee KII) sBmsieTrcss 00si3aTeIbHBIM — BHIIOM
CaMOCTOSITENILHOM pa0dOThI CTyIEHTA IO JUCIHUILTUHE, IPEAYCMOTPEHHBIM YU4E€OHBIM TUTAHOM.

OcHoBuo#t mnenbto BoimosHeHUs KII  sBiasiercss  GopMupoBaHne KOMIETEHIIMHA |
COOTHECEHHBIX ¢ HUMHU MHIUKATOPOB M0 AucturuinHe «KoHCTpynpoBaHue 31MeKTpohU3NIecKuX
YCTaHOBOK U yCKOpHUTENEH», 8 MOCPEACTBOM 3aKperieHus], YriyoaeHus: U o0oOIIeH s 3HaHUM,
MOJTyYEHHBIX CTYICHTAMU 32 BPEMS TEOPETUIECKOTO OOYUCHHSI U MIPOXOKICHHUS MTPAKTHK, & TAKIKE
BbIpa0OTKa HABBIKOB CAMOCTOSTEIHLHOTO MPUMEHEHUS 3HAHUW U HABBIKOB JUISI TBOPYECKOIO
pelieHrsT KOHKPETHBIX 3a/ad. BBIMOTHEHHEe KypcoBOM pabOThl JOJKHO CHOCOOCTBOBATH
MOJArOTOBKE MX K pelleHuto Oosiee CIOXKHOM 3amaud - BBITIOJTHEHUIO  BBIITYCKHOMN
KBaJTM(PHUKAIIMOHHON paboTBhI.

3ajmayamM  BBINIOJIHEHUS KypCOBOW paOOThl  SBJISETCS  OBJAJCHUE CTYICHTAMH
parioHaIbHBIMU TpuéMamMu cOopa, 0O0pabOTKH, cHUCTeMaTu3alud WHGOPMAIUH, MPUMEHEHHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH B OOJIACTH KOHCTPYHUPOBAHHUS 3JEKTPO(U3HMUECKUX YCTAaHOBOK U
BaKyyMHU3aIMU MTPOCTPAHCTBA IS IBMYKEHUS MTy4Ka YaCTHII.

Tematuka KII coorBeTcTBYeT mpoduiito (HampaBIeHHOCTH) OATOTOBKH, (hOPMUPYIOTCS
IpernojaBaTeNiiMi B Hadaje CEMEeCTpa U YTBEPXKIAIOTCA Ha 3acelaHuu Kadeapbl MPOTOKOIOM
KomuuectBo Tem KII qocrarouno s obecrneueHus, KakI0ro 00yJdaronierocs.

Boinonnenue crynentamu KII HaumHaercs ¢ O3HAKOMJIEHUSI C MPUMEPHOM TEMaTHUKOM.
3akpemienne TeM KII 3a cryneHTamMu ¥ Ha3HaY€HUE HAYYHBIX PYKOBOJIMTENICH MPOU3BOIUTCS
pacnopspKeHHEM 3aBeIyIONIEro Kadeapoil.

KypcoBoii mpoeKT BBITTOIHAETCS MHAUBUAYAIBHO.

Cmpyxkmypa Kypcooz2o npoexma:

1. TuTynapHBIN JUCT (CM. TPUIIOKEHHUE)
2. T'padudeckas 4acTb:
1. Ueprek o01ero BUIA y31a HIH YCTAHOBKH;
2. Ueprexu 3-X neTajei Mo yKa3aHUIO MTPENoaBaTels, BBIIIOJTHEHHBIE B COOTBETCTBHU C
tpeboBanmsamu ECKJI.
3. TloscuutenpHas 3ammcka (10-15 cTpanunir) momKHA COAEpXKaTh CISIYIONIHE Pa3IeIib:
1. BBenenne, B KOTOPOM HM3IIOKEHO 3aJjaHKe, 00Iue CBeACHUS 00 0COOCHHOCTSAX PaOOThI JaHHOTO
y3J1a wim npubopa, U HaMe4YeH OOIIUH MOAX0 K TUITY IaHHOW KOHCTPYKIIUU;
2. HeoOxomumble pacueThl MO (QYHKIHMOHAIBHBIM TapaMeTpaM, TEIUIOBBIICICHUSIM W METOJaM
TEINIOChEMa, BAKyyMHOH MPOBOJUMOCTH, ¥ CIOCOOHOCTHM OTKAuKd, pacueThl CEYCHUH
MarHUTONPOBOJIOB, IPOYHOCTHBIE PACYEThI, PACYETHI CHIIOBBIX WU TPY30MOJbEMHBIX 3JICMEHTOB B
KOHCTPYKIUH U T.II. (B 3aBUCUMOCTH OT KOHKPETHOTO 3a/IaHus);
3. KpaTkoe onmcanue pa3paboTaHHOW KOHCTPYKIMH M €€ 0COOEHHOCTEHA.
4. 3axirodeHwue, TJe MOABOIUTCS UTOT IPOACIaHHONW PabOTHI.

B coorBercTBHM ¢ 3ajaHHMEM, BBITIOJNHSIOTCS IIONHBIE PACYETHl MApaMeTpPOB MarHMTa,
reOMETPUYECKHIE XapaKTePHCTHKH, TEIUIOBBIICIICHHSI H METO/IbI TEIIOCHheMa. BBIMIOHsACTCS 3CKN3HAs
IPOPHCOBKA COOPOYHOTO YepTEkKa.

[IponsBomuTCs KOPPEKTHPOBKA IMapamMeTpoB MarHuTa (pabodero TOKa, YWcClia BUTKOB B



00MOTKE, TOJIIIMHBI MAarHUTOIPOBOJA U T. J.) M BBINOJIHACTCS OKOHYATEIbHBIA COOPOYHBIN UepTexX
MarHuTa.

B cootBerctBun ¢ ECKJ] BBIOMHSAIOTCS YepTexu 3-X JeTanedl MarHuta (Mo YCMOTPEHHUIO
HpernoiaBaTess)

3akirovueHre: M3JI0KEeHHe OOILEero BbIBOJAA MO WM3YYEHHOW MpolieMe U MpeiiaraeMbIX
PEKOMEHIalN .

Crnmcok  nutepatypsl OQOpMIIsIeTCS B COOTBETCTBHM C  OubamorpaduyecKuMu
TpeOoBaHUSAMU B asi(haBUTHOM TOPSIIKE U BKIFOUAET OT 1 10 3 MICTOYHUKOB (KHHT, CTaTeH pa3HBIX
aBTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpbIe ObUIM H3YYEHbl NPU BBHINOJIHEHUU
IIPOEKTA.

Tpebosanus k oghopmaeruro:

O6wem KII o /5 cTpanul] MaIIMHONKCHOTO TeKcTa Gopmara A4, a TakKe YepTeXH Ha
muctax ¢opmara A4-A3 6e3 orpanudeHus nmo konmdectBy. llpudt Times New Roman, 12.
Hymepauust cTpaHuIr; cKBO3Hasi, B HUXKHEW 4acTH JIUCTA MO HEHTpYy apabckumu nugppamu. KII
JOJIKHA OBITH OTPEIAaKTUPOBAHA, HE COAEPKaTh opPorpapuuecKknx, CHHTAaKCHYECKUX U CTHIIEBBIX
OLINOOK.

3aKOHYEHHBIN KypCOBOW MPOEKT MPEAOCTABISAETCS ISl IPOBEPKU B DJIEKTPOHHOM BHJIE B
CPOK, YCTaHOBJIEHHBIH mpenonasareneM. lIpenonasarens onenuBaer kadectBo KII ¢ ydetom
TEOPETHYECKOT0 Y MPAKTUYECKOTO COJIEPKAHUS, JOCTHKEHUS €€ LeIeH U 3aa4.

KypcoBoii mpoekT mpoBepsieTcss pyKOBOAMTEIEM pabOThl, KOTOPBIA TaeT MHUCbMEHHOE
3aKJII0UeHue 10 paboTe — PeLeH3HIO.

Ecnu npu BeimonHenuu KII Obutn qommyiieHs! ommokH, To padoTa BO3BpAIAeTCs CTYICHTY
JUISL ICTIPABJICHUS BBISIBJICHHBIX HEJIOYETOB M 3aT€M BHOBB IPEIOCTABIISIETCS PYKOBOAMUTEIIO JJIs
npoBepku. [Ipy TMOJOKHUTENBHOM pe3ylibTaTe OLEHUBAHMSA CTYIEHT pacredaTbiBaeT padoTy,
nepesaeT Ha Kadenpy U 3aluilaeT A0 CECCHM B Ha3HAUEHHOE MpernojaBaTesieM BpeMmsl.

3ammura KII npoxoauT myOianyHO niepes] rpymioil CTyIeHTOB.

1o pe3ynpTaTaM 3a1UThl CTYACHTY BBICTaBJISAETCS OLIEHKA B COOTBETCTBUH C KPUTEPUSIMH,
IIPUBENECHHBIMH B II. 2 HacTodwero Ilacnopra.

2. YpoBHu cHOPMHPOBAHHOCTH KOMIIETEHUMA M KPUTEPUH OL[EHKH
B cootBeTcTBHHE ¢ 6amuibHO-pelTHHTOBOM cuctemoit HI'TY KypcoBoii MPOEKT AUCIUTIIINHE
«KoncTpynpoBanue 31eKTPOPU3NIECKUX YCTAHOBOK M YCKOPHUTENCH», 8 UMEET MaKCUMAIbHYIO
orenky 100 6amos.

KypcoBoii mpoeKT BHIIIOJHEH HA MPOABUHYTOM YPOBHE, €CIIH:

— OHa BBHINIOJHEHA B MOJHOM COOTBETCTBHHU C 33JaHUEM, OTIMYAETCS TIyOMHON MpopabOTKH
BCEX DAa3JENIOB COAEPXKATEIbHOW YacTH, TEKCTOBas 4acThb O(OpMIICHA C COOIIOCHHEM
YCTAHOBJICHHBIX MIPABUIT,

—  PYKOBOAWTENb XapaKTepU3yeT MAESATEIbHOCTh CTYIEHTA IOJOXKUTEIbHO (B YacTHOCTH,
OTMEYaeT €ro MHUINATHUBY, CAMOCTOSTEIBHOCT, CHCTEMAaTHYHOCTh PaOOTHI Ha BCEX ATamax
BBITIOJIHEHUS paboThI);

— B JIOKJIQJIE MCYEPIBIBAIONIE, MTOCIECI0BATEIbHO, YETKO M JIOTUYECKH IMPAaBHIIBHO HM3JI0KEHA
CYTb paOOTHI M €€ OCHOBHBIC PE3YJIbTATHI;

—  CTyHEHT CBOOOJIHO BJaJICeT TEOPETUUECKUM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSET €ro MpH
pelieHny 3a1a4, chOpMYJIMPOBAHHBIX B 331aHUH;

— B JOKJIaJe CyTh paboOThl U €€ OCHOBHBIC pE3yJbTaThl MPEICTABICHBI HMCUYEPIBIBAIOLIE,
[IOCJIEIOBATEIbHO, YETKO W JIOTMYECKHM TPABWIBHO, Ha BCE BONPOCHl CTYACHT JAaj
00CTOSITeNbHBIC U apT'yMEHTHPOBAHHbIE OTBETHI, yOSANTEIHHO 3aIIUINAI CBOIO TOUKY 3PEHUS;

—  KOMIICTCHIIUM U COOTHECCHHbIE ¢ HUMH MHJUKATOPHI, 3aKPEIJICHHbIE 3a JUCIHILIUHOM, 110
KOTOPBIM BBITIOIHAETCSI KyPCOBOM MPOEKT CPOPMUPOBAHBI B TIOJTHOM O0OBEME.

Ouenka 3a seimonaenue KI1 cocrasisier 100-87 6annos.



KypcoBoii npoeKT BbII0JIHEH HA 0230BOM YPOBHE, €CIIU:

— COOTBETCTBYET 3a/laHUIO, OTJIWYaeTcs T[IIyOMHOM mpopabOTKH  BCeX  pasliesioB
COJIepP)KATEIbHON YacTH, TEKCTOBash 4acTh OQOpMIICHA C COOJIOIEHUEM YCTaHOBJICHHBIX
MPaBUII;

—  PYKOBOAWTENh  XapakTepu3yeT  ACSATeNbHOCTh CTYICHTAa MOJOXKHUTEIhbHO, HO C
HE3HAYNTEIIbHBIMH 3aMEUaHUSIMU;

— B JIOKJIaJle MPaBUJIBHO U3JI0KEHA CYTh pabOThI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYIEHT AOCTaTOYHO TBEPO YCBOMJI TEOPETUUECKUI MaTepUal U MOXKET CAaMOCTOSITEILHO €T0
MPUMEHSITD;

— B JIOKJIaJIe CYTh pa0OTHI U €€ OCHOBHBIC PE3Y/IbTAThI MPEICTABICHBI MTOJHO; HA BCE BOMPOCHI
CTYJEHT J1aJl OTBETHI, HO UX MOJHOTA M apTYMEHTHPOBAHHOCTh HEJOCTATOYHBI,

— KOMIIETEHIIMH U COOTHECEHHBbIE C HUMU WHIUKATOPHI, 3aKPEIUIEHHBIEC 3a AUCLUUIUIMHON, 1O
KOTOPBIM BBITIONHSAETCS KYpPCOBOW MPOEKT c(hopMUpOBaHBI C HEOONBIIMMU TpoOeIamMu U
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Ouenka 3a seimonaenue KI1 cocrasister 86-73 banna.

KypcoBoil MpOEKT BBIMOJHEH HA MOPOTrOBOM YPOBHE, €CIIH:

— BBINIOJIHEHA B OCHOBHOM IPAaBUJILHO, HO 0€3 He0OX0JMMOM TPOPabOTKN HEKOTOPHIX Pa3/IelioB;

— B JIOKJaJe YINYIIEHbl HEKOTOphle NPUHIUMHUAIbHBIE MOMEHTBlI COAEpKATeNbHON dYacTu
paboTHI;

— B JOKJIaJIe TPEACTaBJICHbI CyTh paOOThl U €€ OCHOBHBIE PE3YJIbTAThl; OTBETHl HA BOIPOCHI
BBI3BAJIM CYIIECTBEHHBIE 3aTPYIHEHNS;

— KOMIIETEHIIMH M COOTHECEHHbIE C HUMM MHAMKATOPBI, 3aKpEIJICHHbIE 32 JUCIUILIMHON, MO
KOTOPBIM BBITIOJIHSETCS KYpPCOBOM MPOEKT c(HOPMUPOBAHBI C MPoOeTaMi U COOTBETCTBYIOT
IIOPOTOBOMY YPOBHIO.

Ouenka 3a seimonaenue KI1 cocrasister 72-50 6annos.

KypcoBoii npoekT cuutaercss He BBINOJIHEHHBIM, €CIIM CTYIEHTOM HE IpPOpadOTaHbI Ba)KHbIE
paszenbl WCCIEeNOBAaHUS, JOMYIICHb MPUHIMIHAIBHBIC OIIMOKH, HE HWCIpPABICHHBIC TOCTE
3ameuyaHuil pykoBoautens KypcoBoi KII. CTyneHT He AOMyIIEH K 3alllMTe KypCOBOTO MPOEKTA.
KOMIIETEHIIMM W COOTHECEHHBbIE C HHUMHM HWHIUKATOPBI, 3aKPEIJICHHBbIE 3a AUCIUIUIMHOW, IO
KOTOPBIM BBITIOJTHSETCS] KyPCOBOU MPOEKT HEe CHOPMHUPOBAHBI.

Orenka cocraBmsieT meree 49 bannos.

3. IIxamaa oumeHKMH.

B o0mieil ornenke mo AMCHUIUIMHE Oaiibl 3a MPOEKT YYUTHIBAIOTCSA B COOTBETCTBHU C
npaBujaMu  OaJUIbHO-PEUTHHTOBOM CHCTEMBI, TPUBEICHHBIMA B pabodeil mporpamme
JUCHUITIIUHBI.

KypcoBoii mpoeKT 1o AUCIUIIIIMHE CYUTACTCS YCIEITHO BBIMOJHEHHOM(BIM), €CITH CyMMa
nony4eHHbIX 0autoB cocraBisieT oT 100 o 50 0auioB BKITIOYUTEBHO.

Onenka 3a BemonHenne KII sBisgercas dYacTeio OOMIEH OLEHKA 10 JUCLUILINHE
«KoHcTpynpoBanue 31eKTpOo()HU3NUECKUX YCTAHOBOK W YCKOPUTENEH», 8 U Yy4YHUTHIBaeTCS C
ko3 durrenTom 100 6aIOB B COOTBETCTBUM C MTPABUJIAMH aTTECTAIMH IO JUCIATUTHHE.

4. IlpumepHblii mepevYeHb TeM KYPCOBOI0 NMPOEKTa
3AJJAHUE Ne 1.
CrnpoeKTUpoBaTh MOBOPOTHBIA MarHut: sHeprus 3iekTpoHoB 500 M»sB, yron moBopota 18°,
MeXMNoaocHbld 3a30p 30 mm, paguanbHas aneprypa 40 mMMm. VMeercs MCTOYHMK IHUTaHUS C
MakcUMaJIbHBIM TOKOM 500 A. PaccuuTaTh ce4eHHME MAarHUTONPOBOJA, AMIEPBUTKH, PEKUM
oxyaxaeHus. PazpaboTare o0muii BUA MarHuTa U pabovne 4epTexu Tpex JeTaleil.
3AJJAHUE Ne 2.



Pa3paboTath UMIYJIbCHBINM MOBOPOTHBIN MarHUT: SHEprus 31ekTpoHoB 200 MaB, yron noBopoTta
20°, mexnontocHbld 3a30p 30 MM, paauansHas aneprypa 40 Mvm. UMnynbsc cMHycOWAaNbHBIN,
nnutenbHocTh nonynepuona 0,002 ¢, wactora cienoBaHuss umnyiabcoB 3 I'n. Paccuurarts
TOJIIIMHY HIMXTOBKH, CEYEHHE MarHUTONPOBOJA, TEIUIOBOM pexum. PazpaboTtarh oOmwuii BuA
MarHuTa u paboune 4epTeKU TPEX JeTajci.

3AJJAHUE Ne 3.

Pa3paboTtathk KBapymnoiabHYyIO JUH3Y C anepTypoii 40 mm u rpaguentom 3 kI'c/cM; 1uinHA TMH3BI
300 mm. MeeTcs UCTOYHUK MUTAHUA ¢ TOKOM 1 KA. Paccunutarh ce4eHHE MarHUTONPOBOJA U
aMIIEPBUTKH, TETJIOBOIM PEKUM 0OMOTKH, (POKYCHOE pAaCCTOSIHUE JIJIs SJIEKTPOHOB ¢ 3Heprueit 500
Mb5B. Pazpabotats 00muii Bu1 1 pabodne 4epTex U TPEX ACTAICH.

3AZIAHUE Ne 4.

Pa3paboTaTe WUMITyJIBCHYIO OJHOBUTKOBYIO KBAJPYMOJBHYIO JUH3Y C amepTyport 40 MM u
rpagueHToM 3,5 kI c/cm; murensHOCTh uMnyibca 0,002 ¢ (momynepuo/) U 9acToTOM clieI0BaHuUs
uMITysbeoB 5 ', DddexruHas nmuna muna3bl 40 cM, sHEprus 35ekTpoHoB 500 MsB. Paccunrats
CeueHHe MarHUTOINPOBOJA U TEIUIOBOM pexum oOMoTkM. Paspaborarh oOmuii BUI U paboune
YEPTEKHU TPEX ACTaJCH.

3AJJAHUE Ne 6.

Pa3zpabotaTts KoppekTop ¢ paboueit aneprypoir 100x100 mm. DHeprus snekTponos 2 3B, yron
noBopota 2x10-3 paz, nnmuna koppekropa 400 MM, oxJaxaeHue Bo3aymHoe. Mimeercs HCTOYHUK
nutanus Ha 30 A, 15 B. PaccunTaTh ceueHne MarHuTonpoBoa, aMIepPBUTKH, PEKUM OXJIAXKICHUS
KoppekTopa. PazpabortaTh 00muii BUJ 1 pabodrie 4epTexKu Tpex AeTanei. [

3AJJAHUE Ne 7.

PaspaboTtath cuctemMy OTKauku BaKkyyMHOTo oObema. PaGounii Bakyym 1x10-3 Ila; HaTekanue B
00beM 2 cm3/dac; kamepa epHOauIeCKd BCKphIBaeTcs. Pa3paboTaTth cxeMy CHCTEMBbI OTKAuKH,
noJo0paTh HACOCHI W apMaTypy, PacCYMTaTh CKOPOCTh OTKA4KU pPa3pabOTaHHON CHUCTEMBI.
Pa3zpaboTaTs 00muii BUI 1 pabodme 4epTeKHu TPeX ACTAICH.

3AJJAHUE Ne 8.

Pa3zpaboTaTh 3a3eMIMTEIND C AIEKTPOMArHUTHBIM IPHBOIOM Ha HanpspkeHue 100 kB. Paccunrtats
3IIEKTPOMPOYHOCTD 3a30pa, SJICKTPOMATHUT T10 TATOBOMY YCHIIMIO M Terty. Pazpaborars oOumii
BUJ U paboyrie YepTex u TpexX JeTaleu.

3AJJAHUE Ne 9.

Pa3paboraTs KOHCTpYKLHMIO JHH3BI [laHOBCKOTO A1 pabOTHI B 3JIEKTPOHHO-ONTHYECKOM KaHalle
IPOBOJKU 3JIEKTPOHOB ¢ sHepruei 50 M»aB. dokycHoe pacctosHMe 2 M; paboyasl ameprypa
nuamerpom 50 wmM; mmmHa JuH3bl 100 mm. PaccumTaTh TrpaguMeHT JIMH3bI, CEYECHHE
MarHUTONPOBO/A, MOA0OpaTh CeYeHHWEe OOMOTKM M WCTOYHHMK THUTAHHS, MPOBECTU TEIJIOBOMN
pacuet. PazpaboTrath 00mmii B 1 paboune YepTeKu TPeX JeTajci.

3AJJAHUE Ne 10.

Pa3paboTaTh KOHCTPYKITMIO OCECUMMETPUIHON MarHUTHOW JIMH3BI JJIs1 SJIEKTPOHOB C SHEpPTrUeH 2
Mb»sB. ®okycHoe paccrosHue 10 cM; panuanbHas aneprypa 2 cMm. Paccuurarh cedeHue
MarHuTONPOBO/A, TOA0OPaTh 0OMOTKY, TIPOBECTH TEIIOBOM pacueT. Pazpaborarh o0muii BUI U
paboune uepTexu Tpex JIeTameil.

3AJJAHUE Ne 11.

CrpoekTupoBaTh MOBOPOTHBIN MarHut: 3Heprus 3ekrpoHoB 300 M»sB, yron mosoporta 20°,
MEKITOMOCHBIN 3a30p 40 MM, paguanbHas aneptypa 50 mm. Mmeercs MCTOYHHMK TUTAHHUS C
MakcuMaiabHbIM TokOM 1000 A. Paccumtarh ceueHMe MarHMTONPOBOJAA, aMIIEPBUTKHU, PEXUM
oxJyaxaeHus. Pazpaborarh oOITHil BU MarHUTa U pabOYre YePTEkKHU TPEX JACTaICH.

3AJAHUE Ne 12.

Pa3zpaboTaTs UMITYTHCHBIM TTOBOPOTHBIM MarHuT: 3HEprus nekTpoHoB 700 MaB, yron nmoBopora
10°, mexmnomtocHbli 3a30p 30 MM, paguanbHas aneprypa 40 mMm. MIMnynbc CMHYCOMAANBHBIMN,
nmutensHocTh nonmynepuoga 0,002 ¢, vactora ciaegoBaHus ummyibcoB 3 I'm. Paccuurath
TOJIIIMHY IIMXTOBKH, CEYCHHWE MAarHUTOINPOBOJA, TEIUIOBOM pexkuM. PaspaboraTh oOmuii BuA
MarHuTa u pabouue 4epTeku TPexX JAeTajei.



3AJJAHUE Ne 13.

Pa3zpaboTaTs KBagpynosbHYIO JHH3Y ¢ anepTypoit 50 MM u rpaauenToM 3 kl'c/cM; AJIMHA JTUH3BI
200 mM. MmeeTcst HCTOYHUK NHUTaHUS ¢ TOKOM | KA. PaccuuTtaTh ceueHne MAarHUTONPOBOJA U
aMITePBUTKH, TETTIOBON PEXUM 0OMOTKH, (DOKYCHOE PACCTOSTHHE JIJIsl DJIEKTPOHOB ¢ dHeprueit S00
Mb5B. Pa3zpabotars o0muii BUA U paboune 4epTexu TpexX JIeTaleil.

3AJJAHUE Ne 14.

Pa3zpaboTath MMIYJIBCHYIO OJHOBHTKOBYIO KBaJPYIHOJBHYIO JIMH3Y ¢ amnepTypoir 30 MM u
rpaguenToM 3 kI c/cm; mmrensHocTh MMITysbea 0,001 ¢ (momymepuoa) u 4acTOTON CIIeA0BAHUS
umnynbeoB 10 I'u. D¢ dexruBnas anuna nun3bl 40 oM, sHEprus snekTpoHoB 700 M»aB.
Paccunrtarh ceueHrne MarHUTONPOBO/A U TETUIOBOM PEXUM OOMOTKHU, IPOYHOCTH KJIEEBOTO
3akperuieHus muH. Pazpaborars o0muil B U pabodne YepTexu Tpex JIeTaneil.

3AJJAHUE Ne 15.

Pa3paboTarh UMIYIIbCHBIA TOBOPOTHBIM MarHuT: 3Heprus 31ekTpoHoB 300 MsB, yron

noBopoTa 15°, MexIotocHbIH 3a30p 36 MM, paauaibHas aneprypa S0 mwm. [lose Ha opbute 15
k['c. lnurensHoCcTh MMIynbca 2x10-3 ¢ (momynepuon). Yactora cinengoBaHus UMIYIbCoB S ['11.
Paccuurtarh TONMIMHY MIUXTOBKHU, CEYEHUE MAaTHUTOIIPOBO/IA, TEIIOBOM pexum. Pazpaborath
o0ImuMii BUA MarHuTa v pabovne 4YepTeKu Tpex JeTane.

3AJJIAHUE Ne 16.

Pa3paboTtathk KBaIpynoibHYyIO JUH3Y C anepTypoit 40 MM u rpaguentom 3 kI'c/cM; 1uiMHA TMH3BI
200 mMm. Mmeercst UCTOYHUK NMUTaHUA ¢ TOKOM 1 KA. Paccunrarh cedeHHE MarHUTONPOBOJA U
aMIIEPBUTKH, TETJIOBOIM PEKUM 0OMOTKH, (POKYCHOE pAaCCTOSIHUE /7S SJIEKTPOHOB ¢ 3Heprueit 400
M»5B. Pazpabotats 00muii Bu1 1 pabodue 4epTex U TPEX ACTAICH.

3AJJAHUE Ne 17.

Pa3zpaboraTe xKoppekTop ¢ paboueit aneprypoir 90x90 mm. DHeprus anekTpoHoB 2 3B, yron
noBopota 2x10-3 paz, nnmuHa koppekropa 350 MM, oxJaxaeHue Bo3aymHoe. Mimeercs nCTOUYHUK
nutanus Ha 30 A, 15 B. PaccunTaTh ceueHne MarHuTonpoBoa, aMIepBUTKH, PEKUM OXJIAXKICHUS
KoppekTopa. PazpaboTtaTh 00muii BUJ 1 pabodrie YepTeKu TpeX AeTalei.

IIpuMepHbIii NepedYeHb BONPOCOB K 3alIUTe KYPCOBOI'0 IIPOEKTA.

1. TlpuBenute aprymMeHThl, KOTOPHIMU PYKOBOJICTBOBAIKCH MPHU BBIOOpE TEMBI paOOTHI.
2. B ueM Bbl BUIUTE aKTyalIbHOCTbH TEMbI UCCIEAOBAHUS?

3. OxapakTepu3yiTe CTeneHb pa3padOTaHHOCTH OCHOBHBIX MPOOJIEM, MOCTABIICHHBIX B
BallleM KYpCOBOM HCCIIEIOBAaHUU.

Kak paccuntbiBaeTCs KOJIMYECTBO aMII€P-BUTKOB?

Kak Bb1OUpaercst KOTU4eCTBO BUTKOB?

Kaxk paccunrats cedyeHre MaraHuTonpoBojaa?

Kak HaiiTu 1 paccyuTarh TOUKy Ha OOMOTKE MarHUTa ¢ HauOOJIbIIEH TeMIIepaTypoit?
Kak paccunTbiBaeTcs cucteMa OXJIaXKISHHsI MarHuTa?
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