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Mporpamma ancumnnuHbl "dusmdeckas anektpoHmka"; 03.03.03 Pagnodmamnka; rnaeHbli MHXeHep npoekra JlyHes U.B.

Mporpammy avcumnnnHbl padpaboTan(a)(n) rnaBHbI MHXeHep npoekTa JlyHes V.B. ®epepanbHbiit
LEHTP KOMNEKTUBHOIO MoNb30BaHNS PU3NKO-XMMUYECKUX NCCNefoBaHWI BEWECTB U MaTtepranos
MpuBonxckoro ®enepanbHoro okpyra KOY , Lounev75@mail.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenb ocBoeHns gucumnnmHbl "®dusunyeckas SﬂeKTpOHVIKa" COCTOUT B O3HAKOMNEHNN C:

- om3myeckMin npoueccamu, NPONUCXoaaWwmMm Npu aMUCCUM 3aPAXKEHHbBIX YACTUL, C MOBEPXHOCTU
TBEpObIX Ten,

- C 3aKOHaMU OBUXEHNS 3TUX YacTuUL, B BakKyyMme 1 rase nof AeNCTBMEM 3NEKTPUYECKUX N MArHUTHbIX
rnonen,

- C npoueccamun, NPOUCXOASAWNMIA B TBEPLbIX TENax Npu ABUXEHUM B UX OKPECTHOCTW NMOTOKA
3apsAXEHHbIX YacTuL,;

- C UCMONb30BAHUEM 3TUX SIBNEHWIA MPU CO34AHMUN PA3NNYHbIX ANEKTPOHHbBIX NPUBOPOB, B OBNaLeHNM
MeToLaMu pacyeTa OCHOBHbIX MapaMeTpoB NPUBOPOB BakyyMHOW SNEKTPOHMUKN.

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.31 OucumnnmHbl (Moaynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTCs K 6a30BoW
(obwenpogeccroHanbHo) Yactn. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

Kypc npenHasHayeH ona cTyneHToB 4 Kypca, 7 ceMecTp
B63.6.12 NMpodeccnoHanbHbIn LKA
Ins ocBOEHUS aucUMnAnHbI "Puranyeckas anekTpoHrka" HeobxoamMbl 3HaHUS No kKypcam: "OCHOBbI

panmoanekTpoHukmn”, "MonekynsipHas puamka”, "9nekTpmyecTso u marHetmam", "Konebanus un
BOJHbI".

OcBoeHMe JaHHOW OUCUMUMNINHDI (MO,D,yJ'IFI) HeobxoauMo Kak npegwecTeyrowee Ond Kypcos:

"Paonochmanka n anektpoHuka", "OnektpoanHamuka CBY", "PaanotenekoMMyHNKaLNOHHbIE ceTn”,
"dusunka onManeKTpukos".

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Pacwmndpposka
Lincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OrK-1 CNOCOBHOCTbLIO K OBNaaeHnio 6a3oBbiMU 3HAHUSIMU B 06nacTu
(npodheccunoHanbHble MaTeMaTuKN N eCTECTBEHHbIX HayK, UX NCMONb30BaHWIO B
KOMMNEeTeHL M) NPOdEeCCMOHANbHON OeATENbHOCTU

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. QONXeH 3HaThb:

- YCNOBUS BO3HNKHOBEHUS SMUCCUN C MOBEPXHOCTM TBEPABIX TEN, OCHOBHbIE BUABI SMUCCUN U NX
3aKOHbI;

- 0COOEHHOCTM OBMXEHUS 3APSKEHHbBIX YACTUL, B 9NEKTPUYECKMX U MArHUTHbBIX MNONSX, METOAbI U
BO3MOXHOCTMN (POKYCMPOBKYM 1 yNPaBAEHNS MOTOKOM 3apSXEHHbIX HYacTuL,;

- YCTPOWCTBO M 0COOEHHOCTM SNEKTPOHHBIX NPUOOPOB, NPeaHa3HAYEHHbIX A5 OTOOPaXEHNS 1
npeobpasoBaHns M30O6paxxeHnii, a TakxXe Ons YCUNEHUsl, FeHepUpPoBaHus 1 npeobpasoBaHus
9NEKTPUYECKMX CUTHASOB.

2. DONIXEH yMeTb:
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- paccynTbiBaTb OCHOBHbIE NapaMeTpbl BAKYYMHbIX 3NIEKTPOHHbIX NPMOOPOB;

- oLeHMBaTb 06/1aCTV NPUMEHEHUS BaKyyMHbIX MPMOOPOB PasfnyHbIX TUMOB.

3. [oONnXeH Bnaneth:

MONYYEHHbIMM 3HAHWSMW 4151 PAKTUYECKOro MPUMEHEHUS B HAy4YHO-UCCNenoBaTENbCKOM paboTe.
4. nonXxeH OEeMOHCTPUPOBAaTb CNOCOOHOCTb U FOTOBHOCTb:

pewartb 3a4a4u BakyyMHO U OM3NYECKON 3NEKTPOHNKIM, pa3bupaTtbCcsi B TEOPETUHECKUX U
NPaKTMYECKUX OCHOBAX CO34aHMsl COBPEMEHHbIX MPUOOPOB OM3NYECKON U TEXHUHECKOM
3NEKTPOHUKMN.

4. CTpyKTypa u cogepxaHve AUCLUMNUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLUMMIUHDI: 3a4€eT B 7 CeMecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
ayauTOpHOM paborThbl,
Paspen MX TPYA0EeMKOCTb
N Oucumnnuubl/ CemecTp c';;‘:‘ﬁ:;'al (B yacax) TeK"’(":)"':T%g?&pr'
Monyns MNpakrtu-|Na6opa-
Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl
Tema 1. Obwee nNoHsATNE O
1. BaKyyMHbIX npubopax. / 1 4 0 0
Tema 2. Buabl aneKTpoHHOM Pedoepar
2. aMumccum. / 2 4 0 0
Tema 3. [1BnXeHMe 3NeKTPOHOB B
3. CcTaTn4yeckmx nonsix. / 3 4 0 0
Tema 4. NpoxoxgeHve Toka B
4. BaKyyMme. 7 4 4 0 0
Tema 5. NpuHUMNbI
5. [anekTpocTaTn4eckom gpoKyCnpoBKHU 7 5 4 0 0 Konnoksuym
9NEeKTPOHHOro NoToKa.
Tema 6. Ocumnnorpadgmyeckas
6. Tpy6Ka. 7 6 4 0 0
Tema 7. dnsnyeckue npouecchl B
7. [ra3oBom paspsae. Mpmbops CBY 7 7 4 0 0
nvanasoHa.
Tema 8. OTpaxarenbHblii n
8. NPONETHbIA KNUCTPOHbI. / 8 4 0 0
Tema 9. MarHeTpoH. Jlamnbl 6eryuwei Konnoksuym
9. o 7 9 4 0 0
1 06paTHOW BOSHBI.
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 10. Pabota 1. VccnenosaHune
10.|HEKOTOpPbIX 3NEMEHTOB BOJIHOBOAHOWA 7 10 0 0 4
TEXHUKN

Tema 11. Pabota €2. VIamepeHue
AN3NEKTPUYECKMX KOHCTaHT B
11.|0eunmMeTpoBOM 1 CAHTMMETPOBOM 7 11 0 0 4
AmnanasoHax C NoMoLbio
N3MEPUTENbHON NUHUK

Tema 12. PaboTa €3. NamepeHne
12.|0M3NeKTpNYeCcKNX KOHCTaHT 7 12 0 0 4
reTeporeHHbIX AManeKTpukos

Tema 13. Pabota €4. ccneposaHue

13.|MarHMToynpasnsaemMoro oTBETBUTENS 7 13 0 0 4
14. g:eah:; ;;1;1 Pabota €5. SdbpexT y 14 0 0 4
e | 7 | | 0 | 0 |
16. ;-SJTM:HL6I7I- FITaaM6aOrT|-|a mfmﬁaﬁ?&emm 7 16 0 0 4
Tema . Ntorosas doopma KOHTpoONS 7 0 0 o [3aver
WNtoro 36 0 o8

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. ObLuee NOHSATME O BaKyyMHbIX npubopax.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcobeHHOCTN BakyyMHbIX Npunbopos. Oblee yCTPONCTBO U knaccudpmkaums BakyyMHbIX Nprubopos.
SHepreTnyeckoe CTpoeHne Teepabix Ten. PaboTa Bbixona. MeToabl yMeHbleHUst paboTbl Bbixoaa.

Tema 2. Bugbl aneKTpoHHOM 3MUCCUMN.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

TepMoanekTpoHHas amuccus. TepmokaToabl, UX KOHCTPYKUUS N xapakTepuctuku. dddekt WoTtku.
DOTO3NEKTPOHHASA IMUCCUSA N ee 3aKOHbl. BTopnyHas anekTpoHHas aMuccus. ABTO3NEKTPOHHAS
(anekTpocTatmyeckas) ammccus. 3akoH cteneHmn "Tpex-sTopbIxX". MoeanbHas n peanbHas aHoOHaS
XapakTepucTrka anekTpoBakyyMHoro npubopa.

Tema 3. [ BUXeHUe 3NeKTPOHOB B CTaTUYECKUX NONSX.

neKkunoHHoe 3aHsiTne (4 4aca(os)):

JBUXeHne anekTpoHOB B CTATUYECKOM 3NeKTpu4eckom rnone. LBuxeHne anekTpoHOB B

CTaTN4ECKOM MarHMTHOM rnose. 3aKOHbl OBMXEHNS SNIEKTPOHOB B CKPELEHHbIX 3JIEKTPNYECKOM U
MarHMTHOM Monsx.

Tema 4. lNpoxoxaeHue Toka B BaKyyMme.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HaBeneHHbI U KOHBEKLIMOHHDIV TOK. CBA3b HABEOEHHOrO M KOHBEKLIMOHHOIO TOKOB.
Knaccudomkaums, obiee yCTpoincTBO U NPUHLIMN paboTbl 3NEKTPOHHO-NYYeBbIX MPUOOPOB.
ONEKTPOHHbIV MPOXEKTOP.
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Tewma 5. MpuHUMNBI 3neKTpocTaTU4ECKOn POKYCUPOBKU 3N1IEKTPOHHOrO NOTOKA.
JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

ONeKTPOHHbIE NMNH3bI. DNEKTPOCTATUYECKNE POKYCHPYIOLME CUCTEMbI. [TPUHUMMLI MArHUTHOM
POKYCUPOBKM 3NEKTPOHHOr0 notoka. MarHUTHbIE GOOKYCHPYIOLLME CUCTEMBI. DNEKTPOCTATMYECKNE
OTKJ/IOHSIIOWME CUCTEMbl. MarHUTHbIE OTK/IOHSIIOWME CUCTEMBI. HyBCTBUTENBHOCTb OTKNOHSOWWEN
CUCTEMbI.

Tema 6. Ocuunnorpacpuyeckas Tpyoka.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

TeneBunanoHHas Tpybka - kKnHeckon. PagmonokaunoHHas Tpybka. YCTPOMNCTBO M NpuHLUMN paboTol.
AnekTpoBaKkyyMHble POTO3NEKTPOHHbIE NPUOOPLI. POTOINEKTPOHHBIA YMHOXUTENb.
OneKkTPOoHHO-0NTUYEeCKNiA NpeobpasoBaTesb.

Tema 7. ®du3mnyeckue npouecchbl B ra3oBom paspsige. Mpubopbl CBY ananasoHa.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

["a3opaspsgHble NnasmeHHble naHenn. loHn3aumoHHas kamepa 1 CHeTYMKN MOHU3MPYIOLEro
n3nyyeHns. MpuHumn gencteus npnbopos CBY nnanasoHa. Yron nponeta anekTpoHOB.
JnHamunyeckoe ynpasneHne anekTPoHHbIM MOTOKOM. Moaynauusa no CKOpoCTy U Mo NIOTHOCTMW.

Tema 8. OTpaxaTtenbHbl U NPONETHbIN KJUCTPOHDI.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MpUHLUMN 0eACTBUS, YCTPONCTBO U XapakTEPUCTUKN OTpaxXaTebHOro KNMCTpoHa. MpuHumn
LEeNCTBUS, YCTPONCTBO 1 XapakTepPUCTUKN MHOrOPE30HATOPHOr0 NPONETHOrO KINCTPOHA.

Tema 9. MarHeTpoH. Jlamnbi 6eryLuen n o6parHON BOJHbI.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MpuHUMN 0encTBNS, YCTPONCTBO M XapakTepuUCTUKN MarHeTpoHa. lNMpuHumn nencTens, yCTpoOMNCTBO U
xapakTepucTuku namn berywer n obpartHoi BonHbl. Katoabl CnvHaTta. X npuMeHeHre B BakyyMHOM
MUKPO3NEKTPOHMKE.

Tema 10. Pabota €1. UccnepoBaHue HEKOTOPbIX 31IEMEHTOB BOJIHOBOAHOWN TEXHUKMN
naboparopHas pabora (4 4aca(oB)):

PaboTa BbINONHAETCA HA OOHOW U3 ABYX N3MEPUTENbHbIX BBICOKOYACTOTHbBIX YCTAHOBOK
CaHTUMETPOBOro WIn OeLUMMEeTPOBOro auanasoHa BosiH. BbICOKOYaCTOTHbIN TPaKT KaxXdowm
yCTaHOBKMW COBpaH Ha BONHOBOAE NMPSAMOYrONbHOrO CEYEHUS U COCTOMT, B OCHOBHOM, 13
BO30yxaaroLein BONHOBOAHOW rONOBKN C MEPEXOAOM HA KOAKCManbHYK NMHNKO, BONHOBOAHOM
N3MEPUTENbHON NMNMHMK, MOMNOLWAIOLWEr0 HOXEBOrO 0CNabUTENs N OKOHEYHOro yCTPONCTBA, B
KayecTBe KOTOPOro NpMMEHSeTCS cornacoBaHHas BONHOBOAHASA Harpyska (ancopbep) nnm
KopoTko3ambikarowas nnactnHa. K kaxaow yctaHoBke npunaraetcs Habop UHOYKTUBHBIX U
€MKOCTHbIX gunadoparm.

Tema 11. Pabota €2. UamepeHue onanekTpuyeckmx KOHCTAHT B AeLMMETPOBOM U
CaHTMMETPOBOM Anana3oHax ¢ MOMOLLbIO U3MEePUTENIbHON NTUHUMN

naboparopHasi pabota (4 4aca(oB)):

SKcnepmmeHTaanaﬂ 4acTb pa6OTbI COCTOMUT N3 OBYX 3TANOB: N3MepeHne ,D,I/ISJ'IeKTpI/I‘-IeCKOVI
npoHMUaeMoCcT B JEUMMETPOBOM Onana3oHe 4acToT, N3AMepeHne BbICOKOMOTEPHbIX OAN3JIEKTPUKOB
METOOOM HaCTUYHOr o 3anoIHeHUs ce4eHns BOJIHOBOAA Ha CBEPXBbICOKUX HaCTOoTax.

Tema 12. PaboTa ©3. U3mepeHne OnaneKTpuyecknux KOHCTAHT reTeporeHHbIX AU3NeKTPUKOoB
naboparopHasi pabora (4 4aca(oB)):

3MepeHune napaMeTpoB reTeporeHHbIX AN3NeKTPUKOB MPON3BOANTCS C NMOMOLLbIO YCTaHOBKM,
cocTosIeR N3 reHepaTtopa, aTTeHaTopa, pe3oHaTopa, AeTektopa 1 nHaukartopa. B kavectse
NHIOMKaTOpa UCNONb3yeTcs MUKpoamMnepmeTp.

Tema 13. Pabota €4. UccnepoBaHue MarHUToynpaBnsieMoro oTBeTBUTENS

naboparopHas pabora (4 4aca(oB)):

B paboTte paccmatpmBaeTcs NoBeAeHNE OEPPUTOB B MEPEMEHHbBIX MArHUTHbLIX MNONSAX, HEB3aUMHblE
SIBNEHMS B BONHOBOAAX, COAepXalumx oeppuTbl, MPUHLMMN AEACTBMS N KOHCTPYKLUMS OeppuTOBbIX
BEHTWUNEN, LMMHAPUYECKOro OeppmuTOBOro CTEPXKHS B MPSIMOYrOfIbHOM BOSTHOBOLE.
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Tema 14. Pabota €5. 3d ekt dapanes
naboparopHas pabora (4 4aca(oB)):

3MepeHune nonsapunaaumoHHbIX XapakTepUCcTUK 3M1eKTPOMarHMTHOM BOJHbI - e SNAUMTUYHOCTM U
yrna noBopoTa NPMMEHSIETCA B @HTEHHbIX U3MEPEHMAX 1 MOXET ObiTb NPOBENEHO PSAOM CMOCOOO0B.
B paboTe ncnonbayetcs NpsiMoii MeTon onpeaeneHne nonsipusaLMoHHbIX XapakTepucTuk - MeToq,
NIVHENHO NONSIPU30BaHHOM aHTEHHbI, U CTABUTCS 3ada4a onpeaeneHns anannTUYHOCTU 1 YrioB
MoBOpPOTA B 3aBMCMMOCTM OT MarHMTHOrO MOASs, a TakXe NpoBepkn HeobpaTnMocTn adpdpekTa
dapanes. B yctaHoBKe B kKayecTBe obpasLia MCrnonb3yeTcs PeppuTOoBbIi CTEPXKEHD.

Tema 15. Pabota €6. BpeMeHHas aumanekTpuyeckas cnekTpocKonus
naboparopHas pabora (4 4aca(oB)):

VIaMepeHne KOMNNeKCHOM ONaneKkTpuyeckom NnpoHMLaeMoCTn NPON3BOAMTCA METOOOM BPEMEHHOM
ON3NEKTPUYECKOM CNEKTPOCKOMUU C MOMOLLBIO N3MepUTENbHON cuctembl "unons".

Tema 16. Pabota €7. KnuHetnka ssBneHun HaMarHM4mBaHus
naboparopHasi pabora (4 4aca(oB)):

B HacToswen pa60Te npuMeHeHa KOMBUHaUNS NpPOXoOHOro 1 oTpaxartenabHoro MetTogos
OeTeKTnpoBaHunda curHana. anIMepaMVI TEXHUNYECKOro ocyuwecTB/ieHNA yKa3aHHbIX CXeM MOTyT
CNyXUTb NCNOJib3yeMas B HacTosLewn pa60Te yCTaHOBKa uin, Tak Ha3biBaeMas, bumonanbHas
NOJIOCTb. MCI‘IOJ’Ib3yeTC$I pe3oHaTop nnn KOpOTKO3aMKHyTbII7I BOJIHOBOJ, BK/IHO4YEHHbIA B Ka4eCcTee
OKOHEYHOW Harpy3ku. l/I3MepeH|/|9| KoappuLmeHTa oTpaxeHns cBA3bIBaOTCA C NapamMeTpamim
nccnengyemoro o6pa3ua.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

dopmbl
Hene- Buabi
N Paspen Ce- | ns CaMOCTOSATENIbHOMN e-l;llpl(y(:](‘:(:'b 'é‘;';:)pc‘;g’_'
AUNCUUNNNMUHDI MecCTp| ceme paﬁorbl (B '-lacax) ATeNbHON
cTpa CTYAEHTOB paGoTbl
Tema 2. Buabl
9 NnoaroToBka K T
2. [9aNeKTPOHHOM 7 p |[MOArOTOBKA pecpepary 12 |pedpepar
SMUCCUN.
Tema 5.
MpuHUMNbI
9NeKTPOCTaTNHECKDIA NnoaroToBka K KONNoKBUyMy
- 7 1
3 (DOKYCIPOBKYA 5 6  [KONnoKBUyM
9NEeKTPOHHOro
noToka.
Tema 9.
ema 9 noaroToBka K KOMNOKBUYMY
9 MarueTpoH. 7 9 16  |KOnnokBYyMm
" [Namnbl 6eryweit n y
0bpaTHO BOJHbI.
NToro 44

5. O6pa3soBarenibHble TEXHONOIMU, BK/OYasi MHTepPaKTUBHbIe POpPMbl 06y4eHuUs
McnonbayloTcs cnefytowme akTUBHbIE U MHTEPaKTUBHbIE (OOPMbI NPOBEAEHNS 3aHATUIA:
- pa3bop KOHKPETHbIX CUTyaLiA;

- NOAroTOBKA W NPeAcTaBneHve OoKNan0B U Npe3eHTauuii;

- NpoBeAeHve 6nnL-onpoCoB;

- MacTep-kNnacchl SKCNepToB 1 CneumanvicTos.

KETPOHHBH
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6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. O6LLee NOHATME O BaKyyMHbIX npubopax.
Tema 2. Bugbl aneKTpoHHOMN 3MUCCUMN.
pedoepart , NpUMEpPHbIE TEMbI:

MpuMepHble Tembl pedbepaTos: 1. CkaHUPyOWKA TYHHENbHbIA MUKPOCKON. NMprMeHeHns nocneoHmx
OOCTUXEHWU BaKyyMHON MUKPOSNEKTPOHMKIN B Hayke n TexHuke. 2. CoBpeMeHHble reHepatopbl CBY
N VX NPUMEHEHNE B HAayKe, MPOMbIWIEHHOCTM 1 ObITOBON TexHMKe. 3. COBPEMEHHbBIE KOHCTPYKLUN 1
NPUHUMNBI PaboTbl NIA3MEHHbIX U XWIOKOKPUCTANNINYECKMX MOHUTOPOB.

Tema 3. [lBUXeHUEe 3NEeKTPOHOB B CTaTU4ECKUX NONSX.

Tema 4. lNpoxoxaeHue Toka B BaKyyMme.

Tewma 5. MNpuHUMNBI 3neKTpocTaTu4eckon hoKyCUPOBKU 3/IEKTPOHHOrO NOTOKA.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Konnoksuym 1. MpumepHble Bonpockl: B yeM cocTonT nposiBneHne AnHaTpoHHOro adpdoekTa B
TETPOLE: a) BINSHNE NONOXUTENBHOrO HaNPSXXeHUs Ha ynpasnsiowei ceTke b) BnmsHue
OTPULATENBHOrO HANPSXEHUs Ha yNpaBnsiowei CeTke C) BblouBaHME BTOPUYHbBIX 9NEKTPOHOB 13
aHogna d) DONOMHWTENbHbIV BbINET MOHOB C kKaTtoaa 1o Kakoi NpuymMHe NpPoMCXoanT OrpaHnyeHne
BENMNYMHbI aHOAHOIO TOKa B BaKyyMHOM AMOAE NPV ABVMXEHUN NEKTPOHOB OT Katoha K aHoay: a)
oTCyTCTBME 06BEMHOMO 3apsaa b) Hannyme 06 BEMHOro 3apsia C) CKOPOCTb BbINETEBIUNX 3N1EKTPOHOB
13 KaToda paBHa Hynto d) CKOPOCTb BbINETEBWMNX NEKTPOHOB 13 KATOAA HE paBHa Hymio

Tema 6. Ocumnnorpacpuyeckas Tpyobka.

Tema 7. ®duaunyeckue npouecchbl B ra3oBom paspsne. Mpubopbl CBY nnanasoHa.
Tema 8. OTpaxartenbHbIn U NPONETHbIA KTUCTPOHbI.

Tema 9. MarHeTpoH. Jlamnbi 6eryLuen n o6paTrHON BOJHbI.

KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

KonnoksuyMm 2. [lpumepHbie BONPOCHI: 3a CHET Kaknx OU3NYECKMX SBNEHUIA SKCNEPUMEHTaNbHbIN
KO9(OOULMEHT YCUNIEHNS TOKA B ra3opaspsiiHOM NPOMeXyTKe namnbl 60Nblue No CPaBHEHUIO C
TeopeTnyeckmm: a) bombapanpoBka aTOMOB rasa HeTpPOHaMu b) BINSIHNE BHEWHE TeMnepaTypbl C)
obpazoBaHne 0OMNONHUTENbHBIX HOCMTENEeR 3apsna Npy MoHM3aumuy yaapamMm MoHos d)
6ombapanpoBka katona noHamm Kakosa TpaekTopust ABUXEHMS 3apPSKEHHbBIX YAaCTUL, B CKPELLEHHbIX
3NEeKTPMYECKOM U MarHMTHOM Monsx: a) npsimas b) cnvpans ¢) Tpoxonaa d) uvknomaa e) napabona

Tema 10. Pabota €1. UccnepoBaHue HEKOTOPbIX 31EMEHTOB BOJIHOBOAHOM TEXHUKUN

Tema 11. Pabota ©2. UamepeHue AnaneKTpu4yeckmnx KOHCTaHT B AeLUMETPOBOM U
CaHTUMETPOBOM AManasoHax C MOMOLLLbIO U3MepPUTENbHOM IMHUK

Tema 12. Pabota €3. U3mepeHue AnanekTpuyeckmx KOHCTAHT reTeporeHHbIX AU3NeKTPUKoB
Tema 13. Pabota €4. UccnepoBaHue MarHUToynpasnsieMoro oTBeTBUTENS

Tema 14. Pabota €5. ekt dapanes

Tema 15. Pabota €6. BpeMeHHas aumanekTpuyeckas cnekTpocKonus

Tema 16. Pabota €7. KuHeTukKa siBneHUn HaMmarHM4mBaHus

Utorosasa chopma KOHTpons

3a4eT (B 7 cemecTpe)

MpvMepHble BOMPOCHI K 3a4eTy:
MpvMepHble BOMPOCHI K 3a4eTy:

1. SHeprequeCKaﬂ MoLeNb aTOMOB U TBepabIX Ten. 30HHas Mooenb TBEpPOOro tena. 3ﬂeKTpOHbI B
MeTannax, ouaneKTpukax, nonyrnpoBooHMKax.
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2. DNeKTPUYECKniA TOK B BbICOKOM BakyyMe Nnpu He3Ha4YMTeIbHOM 06 bEMHOM 3apsiae.
KOHBEKLIMOHHBIV U HaBeAEHHbIV TOK MPU NEPEMELLEHNN 3NIEKTPOHA B MEXAY3/IEKTPOLHOM
NPOCTPaHCTBeE.

3. TepMoanekTpoHHas aMuccus: pacnpeneneHne anekTpoHoB no ckopoctam Makcsenna-bonbumaHa
n depmu-Lupaka.
4. TpaekTopun 3apsXeHHbIX 4acTuL, B OA4HOPOLHOM 3/1eKTpu4eckom none. lNpumep.

5. Pabota Bbixoma: cunbl ee onpegensiowme (npumep). NoBepXHOCTHbIA NOTEHLMaNbHbIA 6apbep
(onpeneneHne PopMbl U BENNYMHDI).

6. TpaeKTopvn/l 3apPAXeEeHHbIX YacTuy B 00HOPOOAHOM MAarHMTHOM rnorne. an/IMep.

7. BbiBoZ 3akoHa amuccun. 3akoH PudapacoHa-IlewmMeHa. 3akoH HavanbHbIX TOKOB AM0a.
SKCrnepuMeHTanbHoe ornpeaeneHne pacnpeneneHns aNeKTpoHOB Mo CKOPOCTSM METOAOM
3alepxuBatoLlero nons.

8. TpaeKTopvu/l 3apPAXEHHbIX 4aCcTul B CKPELWEHHbIX 3NEeKTPUHECKNX Nonsx. anIMep.

9. Tvinbl KATOO0B N UX AMUCCUOHHbIE KOHCTaHTbl. MeTannnyeckme kartogbl. MIx 3oHHas
aHepretTnyeckas Moaesb.

10. OcHoBbI reomeTpmquKoVI SHGKTpOHHOVI OMNTUKMN. ﬂpen0MneHme ANEKTPOHHOro ny4a B
ANEKTPUYECKOM OTK/IOHAKOLWEM MOoJie. I'Ipen0MneHV|e ANEKTPOHHOIo ny4a B njaockonapannenbHoOM
ANEKTPUNHECKOM OBOMHOM crnoe. 3akoH ANEKTPOHHOIo ONTU4ECKOro npenomMneHns.

11. MneHoyHble katombl. CTPYKTYpHas 1 30HHAS - SHepreTuyeckas Mooenu.

12. YpaBHEHUS 4Ns (OOKYCHbBIX PACCTOSIHUIA CGREPUHECKOTO 3NIEKTPUHECKOrO LBOWHOrO ClOS.
doKyCHbIE PACCTOSHUS 3NEKTPOHHBIX IMH3 U X 3KCMepUMeHTanbHoe onpenenexHme. Ycnosus
NPUMEHUMOCTU 3aKOHOB 3NIEKTPOHHOI ONTMKW. YBENNYEHNE C MOMOLLBIO 3IEKTPOHHbIX JINH3

13. OkcnaHble KaToabl - 9HepreTuyeckas 30HHas 1 CTpykTypHas mogenu. Vx npumeHeHne. Katoapl
NPSIMOro N KOCBEHHOro Hakana.

14. SﬂeKTpOCTaTI/I‘-IeCKVIe ANEKTPOHHbIE NNH3bI. Nx Knaccugomkaums n pasHoBMOHOCTH. MarHunTHble
ANEKTPOHHbIE NNMH3bI. Nx Knaccugomkaums. VickaxeHus B ANEKTPOHHbIX NMMH3aX.

15. DOTO9NEKTPOHHASA aMUCCUSA. BHYTPEHHWIA 1 BHEWHMI 0OTOIhpeKT. 3akoHbl CToneTosa u
OVHWTEeNHa. dHepreTnyeckas 30HHas MoLeNb METANNYECKMX DOTOKAToA0B. YyBCTBUTENbHOCTD
gootokaTonoB. YTOMNEHNe poToKaTonoB.

16. OnekTpocTatMyeckoe N MarHUTHOE OTKNOHEHWE nyya (LOCTOMHCTBA U HepjocTatku). 3.J1.T.
(ycTpomncTBo). JIIOMMHECLIEHTHBIN aKpaH. 30HHas aHepreTndeckas Momaenb NoMMHogopa.

17. BTopnyHas anekTpoHHas SMUCCUS.

18. DNeKTpnYeCcKnin TOK NPy MOHN3ALUN SNEKTPOHHBIM YOAPOM.

Ycunenwne Toka. ObpasoBaHue TayHCEHOOBCKMX NABVH.

19. ABTO3NeKTPOHHas amuccus. Ee 30HHas sHepreTnyeckas Mogenb.

20. YcuneHue Toka 3a cYeT OOoMoHUTENbHOro 06pa3oBaHns HoCUTENen 3apsaa Npyv NOHN3aUnm
yAapamun NOHOB B ra3opas3psiiHOM NMPOMEXYTKE U B pedynbTate 60MbapanpoBKM KaToaa MOHaMU.
21. dnekTpnyeckmnin Tok B Bakyyme. MexaHn3m orpaHmyeHms Toka 06 beMHbIM 3apsaoM. YpaBHeHNe
MyaccoHa.

22. Ycnosusa 3axuraHns paspsaa. 3akoH NaweHa. NonHas xapaktepuctka ra3oBoro paspsaa.
23. 3aKoH Tpex BTOpbIX. PeanbHbli BaKyyMHbIA gnoa.

24. Tnetowwin pa3psa, katogHoe nageHne noteHumana. CtabunuTpoH. TupatpoH. MiHamkaTtopHble
Np1bOpPbI: HEOHOBbLIE NaMrbl, 3HAKOBbIE MHANKATOPbI, BAKYYMHbIE MIOMUHECLEHTHbIE,
3NEeKTPONMOMUHECLIEHTHbBIE W XXNIOKOKpUCTaNIn4eckmne.

25. BakyyMHbIi non, ero xapaktepucTukm u npuMeHeHne

26. BnusiHme peakTuBHbIX NapaMeTpoB Tpuoaa Ha paboTy konebatenbHoi cuctembl. TpeboBaHms K
namnam, npegHasHa4yeHHble ans pabotel B CBY-nnanasoHe. KOHCTPyKTMBHbIE OCOOEHHOCTY TPUOLOB
CBu.

27. BakyyMHbIi Tpro. YpaBHEHUS CTaTn4eCckKom N OUHAMNYECKON XapakTepucTmku.
MexanekTpoaHble CoeaMHEeHNs 3Be3001 1 TpeyronbHukoM. OnpeneneHne OencTBYOWEro
HanpsXeHus.
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28. MeTonbl reHeprpoBaHns 1 ycunenns konebanuin Ha CBY. Bpemsi n yron nponeta anekTpoHoOB.
OT60p aHEpPrum OT aNEeKTPNYECKOro NoToka. YnpaBneHne anekTPOHHbIM NOTOKOM. Tpuoabl CBY unx
XapakTepuCcTUKN 1N NPUMEHeHe.

29. lNpuMeHeHne Tproda: YcuneHme Toka, Hanps>XeHus, MowHoCcT. Hepoctatku Tpuoga.

30. OnemeHTapHas Teopust NPONETHOrO ABYXPE30HATOPHOro KNMcTpoHa. OCHOBHbIE
xapakTtepucTukn: KospdpuumneHTt B3anMoaeincTems ¢ nonem pesoHaropa, napameTp rpynnmpoBsku
SNEeKTPOHHOro Nnyya KnuctpoHa. MHOropesoHaTopHble NPONeTHblE YCUTUTENbHbIE KTUCTPOHbI.

31. Tetpon. XapakTepnctukm, HOCTOMHCTBA N HEOOCTATKM.

32. OTpaxatenbHblii KTMCTPOH. KnHeTuyeckas Teopusi rpynnmupoBKY 3N1eKTPOHOB. DNEKTPOHHAs
HacTpoiika. AMNIUTYAHAs U YacTOTHAs Mooynauns. XapakTepucTika u NpUMeHeHMe.

33. JlyyeBoi TeTpoa. XapakTepucTmkn, JOCTOMHCTBA N HELOCTATKMW.

34. Mpunbopbl CBY co ckpeleHHbIMU nonsaMu. MHOropesoHaTopHble MarHeTpoHbl. MpuHUMn
NencTBns MarHetTpoHa. [BnxXeHue anekTpoHOB B CTATUYECKOM MarHeTpoHe. Pe3oHaHcHas cuctema
marHeTpoHa. Baanmogericteune anektpoHHoro notoka CBY nonem. KoHcTpykums marHeTpoHa.

36. [NeHTOn XapakTepucTnku, JOCTOMHCTBA N HEAOCTaTKMW.

37. Namna 6eryweii BonHbl Tvna "O". MprHUMN 0eACTBUSA, XapakTepUCTNKK, NpUMeHeHue. Jlamna
obpatHoi BonHbl Tuna "O". MpuHUMN [eCcTBMSA, XapakTEPUCTUKK, MPUMEHEHNE.

TecToBble BOMPOCHI K KONNOKBMYMaM npusBeaeHbl B NPUNIOXEHUN.

MeTononyeckne pekoMeHoaLumm no BeiNoNHEeHMo nabopaTtopHbix paboT 1 caMocTosTeNbHOM paboTe
CTYOEHTOB NpuBeaeHbl B MPUNOXEHWMN.

7.1. OcHOBHas nuTeparypa:

1. Wyka, A. A. OnekTpoHuka / A.A. lyka. 2-e nana., nepepad. n oon. Cl6.: BXB-MeTtepbypr, 2008.
751 c.:- Pexum poctyna: http://znanium.com/bookread.php?book=350420

2. dunanyeckne 0CHOBbI ANEKTPOHMKM: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbgpa-M: HUL NHoppa-M, 2012. - 304 c.: - Pexum goctyna:
http://znanium.com/bookread.php?book=316836

3. dusuka TBEpOoro Tena: YuyebHoe nocodbue / KO.A. Ctpekanos, H.A. TeHsikoea. - M.: UL PUOP:
HWLU UHdopa-M, 2013. - 307 c.:- Pexunm goctyna: http://znanium.com/catalog/product/363421

4. dunaunka NonynpoBOLHUKOB M NONYNPOBOLHUKOBbLIE Npubopbl: YuebHoe nocobue / MNaHowknH H.H.
- BopoHex:BI'TITY M. I'.®. Moposoea, 2016. - 131 c¢. - Pexum gocTtyna:
http://znanium.com/catalog/product/858616

5. BepkuH A.B. Pnamnyeckne ocHoBbl BakyymMHon TexXHUKWU/A.B. BepkuH, A.W. BacunesckninA.W. -
Hosocwnb.: HI'TY, 2014. - 84 c.:- Pexxum goctyna: http://znanium.com/catalog/product/546221

6. EropoB H.B. ABToanekTpoHHas amuccus. MpuHumnel n npnbopsbl: YyebHuk-moHorpadgus / H.B.
Eropos, E.I. WewwnH. - JonronpygHbii: UHtennekt, 2011. - 704 c.:- Pexum goctyna
http://znanium.com/catalog/product/367176

7.2. [lononHutenbHasa nuteparypa:

1. irbaTos, A. H. Knaccrnyeckas anekTpoHuka u HaHo3anekTpoHuka: y4eb. nocobue / A. H. VrHaTos,
H. E. ®apeesa, B. J1. CasuHbix, B. 4. Baiicnanup, C. B. Bopobbesa. ? 2-e n3g., ctep. . M. :
®JINHTA, 2012. ? 728 c.: - Pexum goctyna: http://znanium.com/catalog/product/455216

2. Obwwmin kypc comaunkn: YyebHoe nocobue ons By3os: B 5 tomax Tom 3: OnekTpryecTtso / CMByxuH
0.B., - 6-e naga., crep. - M..®U3MATJINT, 2015. - 656 c.: - Pexum goctyna:
http://znanium.com/catalog/product/549781

3. OnekTpoHHas TexHuka: YuyebHuk / M.B. ManbnepuH. - 2-e naa., ucnp. n gon. - M.: N1 ®OPYM:
HWLU UHdopa-M, 2013. - 352 c.:- Pexunm goctyna: http://znanium.com/catalog/product/375623
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7.3. UHTepHeT-pecypcChbl:
Brbnuoteka no anekTpoHuke - http://infotechlib.narod.ru/index/0-6

CeeTuoB B. . BakyyMHasa n nnasmeHHas anekTpoHuka. - isaHoso, 2003. - 172 c. -
http://window.edu.ru/resource/528/69528/files/vpe.pdf

CeetuoB B. ., Xononkos, U. B. ®duanyeckas anekTpoHmka 1 3neKTpoHHbIE Nprbopsbl. - VIBaHOBO,
2008. - 494 c. - http://main.isuct.ru/files/publ/PUBL_ALL/tpmet/tpmet_26012009.pdf

LLyka A.A. DnekTpoHuka. Y4ebHoe nocobue - http://padaread.com/?book=3135&pg=1
ONeKTPOHHbIE Bepcun KHUT 1 ctaten no CBY TtexHuke - http://kepstr.eltech.ru/tor/mt/statji.htm

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve oncunnnvHbl "®duanyeckas anekTpoHnka" npegnonaraeT NCNONb3oBaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOMUT U3 UHTErpPUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHOW CUCTEMON ynpaBsieHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHpopMaLUK, NONy4eHNs 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas koMnnekraums
MyNbTUMELVAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 O0IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 BOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust TakXxe OCHaleHa WMPOKOMOIOCHbLIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenoCcTaB/eH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAIULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax bnsHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpaduun, asTopedpepartbl, AuccepTaunm, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3naHns u nsgaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnxX N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHnam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPas.
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MepeyeHb MaTepmanbHO-TEXHNYECKOro obecnedeHns BkodaeT B cebs "JlabopaTopHbIl
crneunpakTUKyM Nno CBEPXBbICOKUM yacToTam". MNepeyeHb, onncaHve 1 nopsaok BbiMONHEHUS BCEX
BO3MOXHbIX 1abopatopHbIX paboT n3noxeHbl B y4uebHom nocobum: CneunpakTukym no
cBepxBblcoknM YyactoTam / N'yces HO.A. // YuyebHoe nocobue, BTopoe nsnaHue. KasaHo: KI'Y - 2008,
129 c. (9NeKTPOHHbIV BapuaHT Nocobus OOCTYNeH Mo CCbIKE:
http://kpfu.ru/dcs/F835435083/gusev_svch.pdf).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHuto 03.03.03 "Paanocuamka” n npodounio noarotoskn CneunanbHble pagnoTexHmyeckme
CUCTEMBI .
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