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1. HEJIb BBIIIOJIHEHUA KYPCOBOI'O ITPOEKTA

KypcoBoii npoexT —3T0 0Ha 13 (HOpM CaMOCTOATENbHOM yueOHOM (TBOpUECKOI U HAyYHO-
HCCIIEI0OBATENbCKOM ) pabOThI CTY/IeHTa. BhIMoHEeHWEe KypcoOBOTO MPOEKTa MPEACTABISIET COO0M
CaMOCTOSITENIFHOE PEIICHWE CTYAEHTOM YacTHOM 3alaud WIM TPOBEJICHHE HCCIEIOBaHUS IO
KOHKPETHOW TeMAaTHKE, BBITIOIHIEMOE TI0]T PyKOBOACTBOM ITPETIOIaBaTellsl.

Leabt0 BBIIOJHEHHS KYypCOBOTO MPOEKTa MO JUCHMIUIMHE «BBICOKOBOJIBTHBIC
AJNIEKTPOTEXHOJIOTHM HA OCHOBE CHIJIBHBIX DSJICKTPUYECKHX IIOJICH» SBISETCS 3aKperuieHue,
yriayOneHrue U 000OILIeHHE 3HAHWM, MOJTYYEHHBIX CTYJICHTOM 3a BpeMs TEOPETUYECKOTO H
NPaKTUYECKOro OO0y4YeHHs, (OPMHUPOBAHHE HABBIKOB WX MPAKTHYECKOTO MPUMEHEHHS,
pacumpenue oobema mpohecCHoOHaTIFHO 3HAYMMbIX YMEHHUH U HABBIKOB.

ConeprkaHue KypcOBOT'O IPOEKTA JOJKHO OTBEYATh yUECOHBIM 33a/1a4aM JTUCITUILTHHBIL.

2. YYHEBHO-METOANMYECKOE OBECIIEYEHHE

2.1. [leuaTHbIE M DJTEKTPOHHbIE U31AHUSA:

1. DnekTpodusznyeckrie OCHOBBI TEXHUKH BBICOKUX HANPSOIKEHUH @ yUeOHMK Ui BY30B IO
HanpasieHuio "JnektposHepreruka" / M. M. boprhuk, [u ap.], Ham. uccnen. yn-r "MOU"
(HUY"MBN") ; obm. pen. . I1. Bepemarun . — 3-e u3a., nepepad. u gom . — M. : U3a-8o MOU,
2018 . — 732 c. - IloGenutens Bcepoccuiickoro KoHKypca pyKomuceil yueOHOHM, HaydHO-
TEXHUUYECKOH U CIIpaBOYHOU 1uTepaTypsl 1o sHepreTuke 2017 rona . - ISBN 978-5-7046-1938-3.

http://elib.mpei.ru/action.php?kt path info=ktcore.SecViewPlugin.actions.document&fDo
cumentld=10742;

2. BBICOKOBOJBTHBIE SJEKTPOTEXHOJOTHU : YUeOHOe Mocobwe il BTY30B MO KypCy
"OcHoBbl A1ekTpoTexHonoruu" / O. A. AHomuH, u ap., Mock. sHepr. uH-T (MOU TVY) ; Pen. N.
I1. Bepemarun . — M. : U3n-8o MOU, 2000 . — 204 c. - ISBN 5-7046-0535-4;

3. COopHHUK 3a71a4 IO BHICOKOBOJIBTHBIM AJIEKTPOTEXHOJIOTHSM : Y4eOHOE TOCOOHe 10 KypCy
"OneKTpoTeXHOJOrMK" 1O  HalpaBlIeHUAM  "OiekTpodHepreruka', "OIEKTpOTEXHUKA,
aneKkTpomMexaHuka u anekrporexHonorun” / U. I1. Bepemarun, C. A. Kpusos, I'. 3. Mup3abeksiH,
u 11p., Mock. suepr. ua-T (MOU TVY) . — M. : U3a-Bo MOU, 2004 . — 64 c. - ISBN 5-7046-1152-4;

4. CokomoBa, M. B. Dnektpodusndeckue Mporecchl B Ta30BOM H3OMALIHUHA : y4eOHOE
nocobue o Hampasnenuto 140200 "Dnexrposnepreruka’ / M. B. Cokomnona, C. A. KpuBos, Mock.
suepr. uH-T (MOU TVY) . — M. : U3parensckuit jom MOU, 2008 . — 112 c. - ISBN 978-5-383-
00228-5;

5. Paiizep, O. I1. ®usuka razosoro paspsaa/ O. I1. Paiizep . — 3-e uzn., nepepad. u gom . —
Honronpyansiii : Uatemnekrt, 2009 . — 736 c. - ISBN 978-591559-019-8 .;

6. boptauxk W.M. , benornosckuii A. A., Bepemarun W. II., Bepmmnun 0. H.-
"DnekTpodu3nyeckre OCHOBBI TEXHUKH BBICOKMX HampspkeHmit", M3parenbcTBo: "U3marenbekuit
nom MOH", Mocksa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll 1d=72343.

2.2 JIuueH3MOHHOE U CBOOOJHO pacCIpoCTpaHsieMoe MPOrpaMMHoe odecrnieyeHue:

1. Office;
2. Windows;



3.MATLAB

2.3 UHTepHeT-pecypcehl, BKJIKYasA NPodeccHOHAIbHBIC 0a3bl JAaHHBIX U HH()OPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMBI:

1. ObC Jlans - https://e.lanbook.com/

2.9BC "YHuBepcureTckas 0MbIuoTeka OHIalH" -

http://biblioclub.ru/index.php?page=main_ub red

3. Hayunas snextpoHHas 6ubnuoteka - https://elibrary.ru/

4. baza nanubix Web of Science - http://webofscience.com/

5. baza mannbix Scopus - http://www.scopus.com

6. XKypnans! uznarenscta Oxford University Press - https://academic.oup.com/journals/

7. DnexktponHas oubnuoreka MOU (3b MBN) - http://elib.mpei.ru/login.php

8. IToprtan oTkpeIThIX MaHHbIX Poccuiickoit deneparuu - https://data.gov.ru

9. baza OTKpBITBIX JaHHBIX MUHHUCTEPCTBA HSKOHOMHUYECKOTO pa3Butus PO -
http://www.economy.gov.ru

10. OrtkpeiTass  yHHBepcuTeTckast uH(popmanmoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

3. TEMATHUKA KYPCOBBIX IIPOEKTOB

Brimonasercs B popme camocTosTensHON paboThl. TeMa Ji1st MOAr0TOBKU KYpPCOBOTO MPOEKTA:
«Pacyer creneHn 04UCTKU ra30B B INIACTUHYATOM IEKTPOYUIBTPEN.

4. METOIUYECKHUE VYKA3AHHUMA 110 IHOATOTOBKE M O®OPMJIEHHIO
KYPCOBOI'O IIPOEKTA

4. 1. O0mue TpedGoBaHUA

KypcoBoii mpoekT mo aucuuruinHe «BBICOKOBONBTHBIE 3JEKTPOTEXHOJIOTUH HAa OCHOBE
CWJIBHBIX JJICKTPUUYECKUX TOJEH» MOMKEH ObITh BBIIIOJHEH B COOTBETCTBUU C TPEOOBAHUSIMH K
coJiepkaHuto U opopmiieHuo (11. 4.2).

O6mwmit 00BeM KypcOBOTO TIPOEKTa (HE BKIIFOYAs MPUIIOKEHHs) - B mpeaenax ot 35 go 50
crpanull. Iledarats cnemyer Ha omHOU cTopoHe nucte Gopmara A4 (210 x 297 mm). 3ananue,
BBEJICHUE, 3aKJIIOUYEHUE U CIIMCOK HCIOJIb3YEeMOM JHUTepaTypbl BKIIOYAIOTCS B OOLIMI 00beM
KypPCOBOTO MPOEKTA.

[TpumepHoOe conepkaHne KypcoBOIO IPOEKTa:

— Ilpou3BecT «BpPYUYHYIO» pacyeT CTENEeHW OYHMCTKH Ta3a Juis 0a30BOro BapuaHTa
ANIEKTPOPUIIBTPA.

— CocTaBUTh IPOrpaMMy pacdeTa CTENEHN OYUCTKH raza Ha OBM.

— PaccunTaTh cTENeHb OUYMCTKH ra3a 3MEeKTPOPHILTPOM,

— Ha ocHOBe pacueTHBIX JaHHBIX CJIEJIaTh 3aKII0YEHHE O BIUSIHUN UCXOIHBIX TaPaMETPOB.

Kputepusmu orieHHBaHMsI KypCOBOI'O MTPOEKTA HA €ro 3aIIUTE BBICTYNAIOT:

—COOTBETCTBUE COJIEp’KaHUSI MPOEKTa TMOJIYYECHHOMY 3aJaHHI0 W TpeOOBaHHUSIM K
0hOpMIICHUIO pabOTHI;

— OCBEIIIEHUE BOIPOCOB, MMEIOIIUX OCHOBOINOJAralliee 3HAUCHHE U TECHYIO CBS3b C
IV CITUITIIMHOIA;


https://uisrussia.msu.ru/

—  CaMOCTOSITEIbHOCTh  BBIMIOJTHEHHOW paboThl C  HMCMHOJIb30BAaHUEM  IOJIyYEHHBIX
TEOPETHUUYECKUX 3HAHUU U IPAKTUYECKUX HABHIKOB;

— 00OCHOBAaHHOCTh KOHKPETHBIX BBIBOJIOB, MNPEUIOKCHHH W PEKOMEHIAIMH M0 UX
peanuzanumy;

— CHOCOOHOCTh MPUMEHSTh HABBIKM aHAIN3a TOJYYEHHBIX PE3yIbTaTOB, MX OICHKH H
MOMCKa IMyTel pa3pelieHns BOZHUKAIOMINX Ipooiiem;

— TpaMOTHOE M3JIOKEHHE MaTepuaia, COOJI0JeHHE HOPM pedd, YETKOCTh U JIOTUYHOCTh
MOCTPOCHHUS OTBETOB.

4.2 IlpaBuia o(popMIIeHHS KypPCOBOIO MPOEKTA

[Ipu odopmMieHnn KypcOBOrO MpOeKTa oOydaromeMy HeoOXOJMMO OPHEHTHPOBATHCS Ha
CJIeAyIOLIe HOPMATUBHBIE JOKYMEHTHI U JIOKAIbHbIE HOPMATHBHBIEC AKThI:

— I'OCT P 7.0.100-2018 Cucrema crtangapTtoB 1o HHGPOpMAIMH, OUOJIMOTEYHOMY U
u3aarenabckoMy aey. bubnuorpaduueckas 3anucs. O0mmue TpeOGOBaHUS U TPaBUIIa COCTABICHHUS;

— TOCT 7.32-2017 Cucrema craHaaproB no wuHpopmanuy, OHOIMOTEYHOMY U
u3garenabckoMy neny. Otuer o HayyHO-HccienoBarenbckoi pabore. CTpykTypa M NpaBuiia
oopmieHus;

— I'OCT P 7.0.4-2020 Cucrema crtaHgapTtoB Mo uHMOpMaIuu, OUOIUOTEYHOMY U
u3garenbckoMy geny. M3panus. Beixonnele cBenenus. OOmiue TpeOoOBaHUS M MpaBUIIa
odopmIIeHNS;

— I'OCT P 7.0.5-2008 Cucrema craHgaptoB Mo uHdoOpMaIuu, OHUOIUOTEYHOMY U
u3areabckoMy eny. bubnmorpagpuueckas cepuika. O0mume TpedoBaHus U IPaBUiIa COCTABICHHUS;

— I'OCT P 7.0.11-2011 Cwucrema cTtaHgapToB 1o HHPOpMaLUU, OUOIUOTEUHOMY U
u3garenabckoMy neny. Jluccepranus u aBropedepart AuccepTarumg;

— Tlonoxenwue o mpomexyTodHOHU arTecTanuu ooydatonuxcs B PI'6OY BO «HUY «MDU»
1o mporpaMMam OakajaBpuaTa, IporpaMMam crienuanuTeTa u maructparypsl ot 20.04.2021 r.

4.2.1 CTpyKTYypa KyYpCOBOIO MPOEKTA

KypcoBoii mpoeKT nokeH BKII0YaTh B ¢e0s CIEAYIONINE COCTaBHbIC YaCTH:

— Tumynonwii 1ucm na 6nanxe (npwioxenue 1). Tema paboTel HE JOMKHA COAEPKATH
ab0peBuaTyp.

— 3aodanue (npuioxenue 2). Mimeet CKBO3HYIO HyMEPAIIHIO CO BCEil pabOTOM.

— QOznagnenue.

— Beeoenue: na 1-2 crpanunax ¢GopMyaupyercs MOCTaHOBKA PEIIaeMoi B padoTe 3a1auu,
000CHOBBIBAETCS €€ aKTyaJIbHOCTb.

— Ocnosnasa uwacmp (pa3/ieicHHas Ha TTIaBbl). B HUX pacKpbIBaeTCsi OCHOBHOE COJICpKAHUE
paboter. Kaxkmast rinaBa 3akaHYMBACTCSl BBIBOJAMH, BHITCKAIONIMMH W3 MPUBEACHHOTO B HEM
MaTtepuana. [maBel cocToaT u3 pazaenoB. [lopsmox HyMmepamnwu TJIaB W pa3leloB OMKCAH B
naparpade 1.2.3 HacTosumx npasuil. Pazmerienne kakoi-n6o nHdopmaruu (Tekcra, pUCyHKOB,
Tabnuil, GopMyIT) BHE pa3/iesioB TJIaB HE JOIMYCKaeTCs.

— 3akKnouenue: KpaTKo H3JIaraloTCsi OCHOBHBIE pe3yNbTaThl, MOJIY4YEHHbIE B paboTe, U
(bopMyIHpPYIOTCS BHITEKAIOLIUE U3 HUX BBIBOJIBI.

— CRuUCoK ucno1b306aHHOI TUMEPAMYPHI.

— Ipunoscenus.



4.2.2 OcHoBHbBIE MpaBuJia 0popmJIeHHSI KyYPCOBOI0 NMPOeKTa
4.2.2.1 OpopmiieHue TekcTa

KypcoBoii mpoekT neyaraeTcst Ha IpUHTEpPE Ha JUcTax Oenoil nucuelt Oymaru ¢popmara A4
(297x210 mMm). [Tomnst OMKHBI UIMETH CIEAYIOIINE pa3Mephl: BEpXHEE U JeBOe — 25 MM, HIDKHEE U
npaBoe — 15 mm. Tekct mewaraercs mpudrom Times New Roman, pazmep mpudra — 12,
MEXIYCTPOYHBIA HHTEPBAT — MONTYTOpHBIA. KpacHas cTpoka B Hadasie ab3ama coctasisieT 10 M.
Hcnons3yembie B TeKCTe abOpeBHATypbl M€YaTaloTCsl 3arjiaBHbIMU OykBamMH. B mpuBOIUMBIX B
TEKCTE YMCIIaX pa3esuTeIeM IeJ0i U IpoOHOM JacTei momkHa ObITh 3amsTas. TekcT ab3aieB
BBIPABHUBAETCS MO IIUPUHE CTPAHULIBI.

Hymepanus cTpaHuIl 3alMCKy CKBO3HAs: OHM HYMEPYIOTCS OT MEpPBOro (TUTYJIBHOTO) 10
NOCJIETHETO JINCTA (BKIItOYast MpuiIokeHus ). Homep cTpaHuIlbl yKa3pIBaeTCs B €€ IPaBOM BEPXHEM
yriay. Ha TUTyIbHOM JHcTe HOMEP HE CTaBUTCH.

4.2.2.2 OdopMieHue 3aroJI0OBKOB IJIaB M pa3/ieJioB

Kaxxnas rimaBa paboThl 3a/1aHK€, OTJIaBIICHHUE, BBEACHUE, 3aKITIOUYCHUE, CITUCOK JTUTEPATYPHI
U TPWIOKEHUS HAYMHAIOTCA C HOBOM CTpaHWIBl. VX 3arojoBku meyaTaroTCs 3arjaBHBIMU
OyKBaMH W BBIPAaBHUBAIOTCS IO IICHTPY. 3arojIOBKH pa3JIejOB IJIaB IEYATAIOTCS CTPOYHBIMU
OyKBaMH M BBIPABHUBAIOTCS IO IIMPUHE. 3aroJIOBKH TJaB W PA3CIIOB OTACIAIOTCS OT TEKCTa
CBEpXy M CHH3Y NPOMYCKOM OAHOM mycTol cTpoku. He momyckaercs OCTaBiISATH 3arojloBOK
pasznena B KOHIIC CTpaHI/ILIBI, €CJIM 3a HUM HC IIOMCIIACTCA XOTA 651 2 CTpOKI/I TEKCTa. B 3TOM
CJIy4ae 3aroJIOBOK IMEPEHOCUTCS Ha CIIEYIOLIYIO CTPaHUILY.

B xoHI1€ 1F000T0 3arojioBKa TOYKa HE CTABUTCS.

Hywmepanus riaB 1 pa3ienoB BBITOIHACTCS apaOCKUMH LU(paMu, KOTOPBIE OTACISIOTCS OT
Ha3BaHUs Toukamu. Homep paszzaena cocTouT m3 4uciia, 0003HaYaIomero HoOMep Ii1aBbl, B COCTaB
KOTOPOW OH BXOJIUT, M YKCIIa, 0003HAYAIOIIETO €T0 MOPSIKOBBI HOMEDP B COCTABE ATOH TJIaBHI.

Paznenurenem 3Tux yucen ciyxut Touka. CioBa «I'maBa» u «Pa3men» B 3arojoBkax He
ATy TCS.

4.2.2.3 Opopmienne ¢popmy.a

B popmynax cnemyer ucrosib30BaTh OyKBEHHBIE 0003HAUEHUS BEIMYHH, ITPEyCMOTPCHHBIC
crangapramu. Vcnosip3yemeie B (popMyniax JaTHHCKHE OYKBBI MUINYTCs KypcuBoM. st mudp,
OYKB PYCCKOTO M TpeuecKoro andaBuTa MPUMEHSIETCS OOBIYHBIN. (TipsiMoid) mpudT. OOBIYHBIHA
mpUPT HEOOXOAUMO HCIIONIB30BaTh TAKXKe I HAIMCAHUs CTaHJApTHBIX (YHKUMH (Sin, cos, In,
eXp U TaK Jiajee) U TaKuX CTaHJapTHBIX 0003HAYEeHUH, KaK min, max U UM M0I00HBIE.

Hymepauus ¢popmyin sBisieTcss CKBO3HOM MO BCEM IJIaBaM Pa0OTHI, IPUUYEM HYMEPYIOTCS
TONBKO T (OPMYJBI, HA KOTOpPbIE €CTh CChUIKM B Tekcte. Homep ¢opmysbl yka3blBaeTcsi B
KPYTJIBIX CKOOKaX CrpaBa B KOHIIE CTPOKH. CChIIKA HAa HEE B TEKCTE OPOPMIISETCS aHATIOTUYHO.

Hwxe, B kauecTBe nmpumMepa npuseaeHa, hopmyina (1), a B ciemyromeM paszzene Ha puc. |
MoKa3aH rpaduK OMMCAHHOU €10 (YHKIIUH:

U(t) = e cos(3t) (1)



4.2.2.4 OdopMiieHHEe PUCYHKOB

PrcyHKu BBIMONHSIOTCS Ha MPUHTEPE WM OT PYKU TYIIBIO WK KapaHaamoMm. Jlomyckaercs
BKJIeHBaHue (hoTorpaduii, OCIIUILIOrPaMM, KCEPOKOITUN CJIOKHBIX CXEM WJITH YePTEKEH.

Hyw™mepanusi pHCYHKOB SBJISIETCS CKBO3HOM MO BCeM TIJiaBaM 3amucku. Hywmepanus
o0si3aTenbHa )1 BCEX PUCYHKOB 0€3 HCKITFOUCHMS.

PucyHok BbIpaBHHBAaeTCS MO IEHTpY cTpaHumbl. [lom HUM 00s3aTeNbHO Jenaercs
NOJPUCYHOUHAs! TOAMKCH, BKJIIOYAIOUIas €ro HOMEp, Ha3BaHHE U, €CIH 3TO HEoO0XOAUMO,
pacinppoBKH UCHOIB30BaHHBIX 0003HaYeHui. Homep pucyHka coctout u3 apaOckux mudp u
npenapsercs ciaoBoM «Puc.». I[locie HoMepa cTaBUTCS TOUKA, I10CIIE KOTOPOU CIIEyeT Ha3BaHUE
pucynka. Touka mocine Ha3BaHMs He cTaBUTCA. HeoOXoAumble NOSICHEHHS K PUCYHKY
pacnojararTcs moJ 3Toil noanuckio. Cchllika HA PUCYHOK B TEKCTE COCTOUT M3 CIIOBA «PUC.» U
€ro HomMepa.

0.0 20 4.0 80 8.0 10.0
te

Kpynubie pucyHKH, 3aHHMaronige Oojiee TOJOBUHBI CTPAaHUIIBI, Pa3MEINAIOTCS Ha
OTJENBHBIX CTpaHULaX. MelKue pUCYHKH MOTYT pa3MeIIaThesi MEXIy ad3aramMmu Tekcta. B atom
Cllydae OHH OTJEISIOTCA OT TEKCTa CBEPXY M CHU3Y MPOITYCKOM OJHOM ITYCTOH CTPOKH.

B kauectBe npumepa Ha puc. 1. mokaszan rpaduk GyHKUINH 3a1aHHON opmyoit (1).

4.2.2.5. OdopMmienue Tad ML

Hywmepanus Tabnui siBisieTcsi CKBO3HOM M0 BCeM IJiaBaM paboTsl. Bee TaOnuibl JOMKHBI
UMeTh HOMep U Ha3BaHue. HoMep TaOGnuibl BBIpAaBHMBAETCS MO MPABOMY Kparo CTPAaHUIIBI, OH
COCTOUT M3 apabckux uup u npensapsercs cioBoM « Tabmuia», KOTOpoe OTAeNSIeTCs OT P
npoOenom. Ha3BaHnue TaOnMIbI MUIIETCS Ha CIEAYIOMICH cTpoke. Todka Imocie Ha3BaHUsS HE
craButca. Cchlika Ha TaONMIly B TEKCTE COCTOMT U3 ClIOBa «Tali.» M ee HoMepa. B Tabnmie
HEoOXOANMO yKa3bIBaTh Pa3MEPHOCTH COACPIKAIIMXCS B HEH BEIWYHH.

Kpynuble Tabmuipl, 3aHuMaronme Oojiee IMOJOBHHBI CTPAaHHIBL, pa3MemaroTcs Ha
OTJENBHBIX CTpaHUIaX paboThl. Menkue MOTyT pa3Melarbes MexXay ad3anamu TeKcTa. B aTom
Cllydae OHH OTJEISIOTCA OT TEKCTa CBEPXY M CHU3Y MPOITYCKOM OJHOM IYCTOH CTPOKH.

B kauectBe mpumepa B Tabn. 1. mpuBEOCHBI 3HAUEHUS TEPBBIX IISATH JIOKAJIBHBIX
makcumyMoB ¢yskiu U(t), 3agannoit popmynoii (1). I'paduk stoit pynkmm nokaszan Ha puc. 1.



Tabmmia 1
[Tpumep opopmieHHs TaOTUIIBI

Homep makcumyma kpuBoit U(t) 1 2 3 4 5
U B 1,0000 0,3558 0,1248 0,0438 0,0154

4.2.2.6 OdopMiieHHEe CCHIJIOK HA JIUTEPATYPY U APYrue UCTOYHUKUA HHPOpMALIMHU

Cchulka Ha KakKoOH-IMOO HMCTOYHMK HWH(OpPMAIIMH BBIMONHSIETCS B BUAC €r0 HOMEpa B
OuOMorpaguIecKoM CIUCKE, NMPUBEICHHOM B KOHIIE PaOOTHI, 3aKIIOYEHHOTO B KBaJpaTHBIC
ckoOku. Hammpumep [1]. g opranuzaiuu cChUTOK 10 HEKOTOPHIM pa3jieiaM TeKCTa He00X0IUMO
YKa3bIBaTh MOPSAIKOBBIM HOMED JIUTEPATYPHOTO HCTOUHHUKA U CTPAHUILY, Hapumep [25, c. 8].

Hctounuku B O6uOIMOrpaduueckoM CIHCKE pacHojiaraloTcs 6 ajighasummnom nopaoke:
CHayaJla pacroJylaraloTcsi PyccKos3blYHble u3anus (0T A 10 S mo ¢gpamMuiIny mepBoro aBTopa),
nanee B aaBUTHOM MOPSIKE PACIIONATAIOTCS BCE HHOCTPAHHBIC H3TaHHUS.

B crniucke npuBoasTCS CleayIONINE CBEACHUS:

O kaure — ¢GaMuIuMM W WHUIWAIBI aBTOPOB, TOJHOE HAa3BaHUE KHUTH, Ha3BaHUE
U3JIaTEeNIbCTBA, TOJ U3/1aHNs, 00BEM B CTpaHUIIaX.

O XypHaJIbHON cTaThe — (PaMUIIUM W WHUIMAIBI aBTOPOB, MOJHOE HA3BaHHE CTaThH,
Ha3BaHME KypHaJla, HOMEp U roJl BBIITyCKa, HOMEpa CTpaHUIl, Ha KOTOPBIX OHA HareyaTaHa.

Hwxe nmpuBeneHb! mpuMepsl ONMMCaHus U3IaHui B Onbmrorpaduaeckom cnucke. 3aech [1]
— KHUTa, uMeromas oosee 3 aBTOpoB, [2] — kHUTA, UMeroIas He Oosee 3 aBTOpOB, [3] — cTaThs B
KypHaine, [4; 5] — caiiT B IHTepHeT.

1. ®U3MKO-MaTEeMaTUYECKUE OCHOBBI TEXHUKH M DJIEKTPOPU3UKH BBHICOKHX HAMPSHKEHUH.
VYuebHoe nmocodue st By30B / B.B. bazytkun, K.I1. Kagomckas, E.C. Koneunnxkuii u ap. Ioxg pex.
K.II. Kagomckoit. — M.: Dueproaromusznart, 1995. — 416 c.

2. benornosckuii A.A., Ilammmuua KM.B. Metoabl pacuera 53JEKTPUUYECKUX TIOJNEH B
npuMepax

W 3a/1ayax: yueoHoe nmocooue. — M.: M3garenbckuit njom MOU, 2007. — 84 c.

3. Bepemarun W.II., benornoBckuii A.A. @PU3MKO-MATEeMaTUYECKOE MOJCIMPOBAHUE
UMITYJIbCHOM CTPUMEpPHOM KOpPOHBI B Bo3ayxe // DnektpuyectBo. Ne 2. 2005. C. 18—30.

4. Odunmaneusiii caiit BIBOY BO «HUY «MDW» [Dnexktponnslii pecypc]. Pexum
noctyna: http://tvn-moscow.ru/ (mata oopamenus: 20.10.2019).

4.2.2 PexomeHaauum 1no opopmMJaeHHI0 nMpe3eHTanui

DJEeKTpOHHAsT MPE3CHTAIM — DJCKTPOHHBIN TOKYMEHT, MpEeICTaBISAIoONHiA co00if Habop
CJIaliIoB, MpeIHa3HAUYEHHBIX JJIS JEMOHCTpAIMM Pe3yJIbTaTOB MpojesiaHHON paboTsl. Llenbio
IIPE3CHTALMU SBJISIETCS BU3YAJIbHOE IIPEICTABICHUE 3aMbICia aBTOPA, aKTyaJlbHOCTU TEMaTHUKU
paboTBhl, € collepKaHusl U CACIaHHBIX IO €€ Pe3yIbTaTaM BbIBOJOB. DTO MPEACTaBIEHUE JOKHO
OBbITh MAKCUMAJIBHO Y10OHBIM AJIs1 BOCIIPUATHUS.

Cxema npezenmauyuu

- TUTYJIBHBIN CHaN/I;
- LIeJIM ¥ 3371241 paldoThI,


http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/
http://tvn-moscow.ru/

-OCHOBHAsl 4acTh: KpPaTKO€ M3JI0KEHUE HCIIOJIb30BAHHBIX METOJOB M MOJIyYEHHBIX
pe3yNbTaToB;

- BBIBOJIBI;

Tpebosanusn k ogpopmnenuio craii0os:

TuTynpHbBIN can

[Ipe3enTanust HAUMHAETCS CO Claiiaa, COIEPKAILETro:

- Ha3BaHHE padOTHI (IOKJIAa) B CTPOTOM COOTBETCTBUHU C €€ (JOPMYITHPOBKON HA TUTYIHHOM
JINCTE BBITYCKHOU pabOTBhI;

- @amunuio, mst, OT4eCTBO aBTOPA;

- HOMEep y4eOHOM TPYIIIBI;

- YU€HYI0 CTEeNeHb, AOLKHOCTh, Pamminio 1.O. HaydHOro pyKOBOAWTENSI U KOHCYJIBTAaHTOB
(ecnu OHU €CTh);

OTH 37EeMEeHThl OOBIYHO BBIACISAIOTCS Oojiee KPYMHBIM HIPUGPTOM, YeM OCHOBHOH TEKCT
npeseHTauuu. Vcmonp3dyercs MOHOTOHHBI (oH unu (GoH B BHUIE MATKOrO TIpajueHTa C
cOOI0ICHHEM YUTAEMOCTH 3JIEMEHTOB TEKCTA.

Oouwue mpeovosanusn

®dopmar ciaai 0B npe3eHTanuu 4:3.

Cpennuii pacueT BpeMEeHH, HEOOXOIUMOT0 Ha MIPE3CHTAIMIO: MarHCTPhI — 10 12 MUHYT.

Jlu3aifH mpe3eHTaly JTOJDKEH OBITh MPOCTHIM M JIAKOHMYHBIM. be3 HeoOXxoaumocTu He
ClIeZlyeT UCIOJb30BaTh B KauecTBe ()OHA claiioB pucyHku wim (otorpadpuu. OdopmieHue
claiga He JOJDKHO OTBJIEKATh BHHUMAaHUE CIYLIATENIEM OT €ro COAEPKATEIbHOM YaCTH.
Heo0xoaumo yunuThIBaTh COYETa€MOCTh (POHA U TEKCTa I10 IIBETY.

Kaxnp1ii cnaiin 1oJKeH UMETh 3ar0JIOBOK.

Bce cnaiinel mpeseHTanuu cienyer opopMIsTh B €IMHOM CTHIIE, UCTIOIb3YsI OAMHAKOBBIN
¢oH, mpudTH M UX IBETA, a TaKXKe, M0 BO3MOXXHOCTH, pa3Mepsl U odopmiIeHHE MPUPTOB B
3arojIoBKax 1 OCHOBHOM TEKCTE CIIaii10B.

Jloruka mpezacraBineHuss HHPOpPMAIMK Ha Claiiax Mpe3eHTANH J0KHA COOTBETCTBOBATh
JIOTHKE €€ U3JI0KEHUS B TOKJIAJIE.

WNudopmanmonsasix 0710k0B1 Ha ciaiige HE JOIDKHO OBITH CIMIIKOM MHOTO. Kak mpasuio,
UX JTOJDKHO OBITH 3: 3ar0JI0BOK CJIaiiia U, Hanpumep, 2 n300pakeHuUs ¢ MOSCHAIOUIMMH MTOAMTUCIMH
iy 2 0JI0Ka TE3WCOB IOKJIaaa.

3aBepiiath MNpPE3CHTALMIO CJEIyeT KpaTKUM pe3loMe, COJEepKalliM €€ OCHOBHBIE
MOJIOKEHHUS, BaXKHbIE JlaHHble, NpPO3BYYaBIIME B JOKJIaJe, BHIBOABI M T.JA., a TaKke
0J1aroTapHOCTHIO 3PUTEISIM U ciaymaTesM (TekeT «Crmacubo 3a BHUMaHHE!» ).

Ogopmnenue 3a20108K06

Ha3nauenue 3arojoBka — OJHO3HAYHOE WH(POPMHUPOBAHUE AYTUTOPHU O COJACPKAHUH
crnaiina. B 3aronoBke Hy»KHO OTpa3UTh OCHOBHYIO MBICIIb CIIAl/a.

Bce 3aronoBku 10KHBI OBITH BBITIOJIHEHBI B €IMHOM cTUje (IBET, MWPHPT, ero pasmep H
Ha4YepTaHUE).

TekcT 3aroa0BKOB JOJKEH OBITH pazMepoM 30-36 MyHKTOB (BO3MOXHO, TTOTYKUPHBIH ).

Touka B KOHIIE 3ar0JIOBKOB HE CTaBUTCS.

' 3nece u manee mnox MHGOPMALMOHHBIM OJIOKOM MOHHUMAETCA CBA3AHHBIA OOIIEH Hueell M MecToM

pacrionoKeHus Ha ciaife MmaccuB nHpopMariy. Hanpumep, 3To MOKeT OBITh pUCYHOK C 3aT0JIOBKOM U MOSICHSIOMIEH

€T0 IMOAIMUCHIO.
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Buvioop wipugpmos

Hns  odopmieHus Tpe3eHTAllMKM CIEAyeT HCIONb30BaTh CTaHIAPTHBIC, IIUPOKO
pacnipoctpaneHHble mpudThL, Takue kak Arial, Tahoma, Verdana, Times New Roman.

Pasmep mpudra mis mHpopmannoHHOTO Tekcra — 22-26 myHkrtoB. Lpudt menee 20
MYHKTOB IUIOXO YHUTAeTCS TPU MPOCKIMH Ha dKpaH. Upe3MepHO KPYMHEIH pasmep mpudra
3aTpyaHsET Oeryoe YTeHue TeKCTa.

[Tpu cozmanum cnaiija HEOOXOAMMO TOMHUTH O TOM, YTO PE3KOCTb HU300paKEHUS Ha
00JIBIIOM PKpaHe 0OBIYHO HUXKE, YeM Ha MOHHUTOpe. [IponrcHble OyKBbI BOCIPUHUMAIOTCS XYK€,
YEM CTPOYHBIE.

[MomyxupHbIii mpudT, KypcUB U MPOMUCHBIE OYKBBI UCMIOIB3YHTE TOIBKO TSI BBIJCIICHUS.

CTuiib U30XKEHUS

Ha cnaitpax cnexyer ucnonb3oBaTh MUHUMYM TeKcTa. He cinenyer pazmeniate Ha OXHOM
cllaiiic MHOTO TEKCTOBOH uWHpopManuu. YUYWTBIBaTE, YTO TEKCTOBas HWH(pOpMAaIHs
BOCIIPUHUMAETCS 3pUTENSIMU MPE3CHTALUU XYXKe, YeM rpaduueckas.

He nybnupyiite Ha crnaiige Tekct Bamero gokmanma, jgydiine MOMECTUTE TyJ/la €ro BaKHBIC
TE3HUChI, AKLEHTHUPYS Ha HUX BHUMAaHHE B pouecce nokinana. [lokas npeseHranuu Ha 3KpaHe — 3TO
BCIIOMOTaTeNbHbIM HHCTPYMEHT JIJIsl ISMOHCTPALlUU €ro rpaguueckoi 4acTu.

Texkct Ha cnaiinax ¥ B MH()OPMAIIMOHHBIX OJIOKax peKoMeHAyeTcs (opMaTupoBaTh IO
HIUPUHE.

Ha cnaiimax He clieqyer HCMOIB30BaTh aHUMAIMIO TEKCTa W rpaduku 0e3 ocTpoi
HEo0X0uMOCTH, OOYCIIOBICHHON cojepkaHueM Bamieit paGotel. Ecnu ke nmorumka mokiana
TpeOyeT MpUMEHEHHsI aHUMAIH, TO PEKOMEH IyeTCs UCII0IB30BaTh CaMble MPOCThIE €€ 2P PEeKTHI,
HalpuMep, MEJICHHOTO HMCYE3HOBEHHUs WJIM BO3HHKHOBEHHUS I0JOCAMHM, HO W OHM JOJIKHBI
NPUMEHSThCS B Mepy. B ciiydae ucnonb30BaHUS aHUMAllUH, I11€JIECOO00pa3HO MPHUMEHSTHh €€
HEIUKOM K HMH(OpMAallMOHHBIM OJIOKaM W BBIBOAMTH MX Ha ClIaiij] MOCTENeHHO A Ooiee
HaISIIHOM WJUTFOCTPALMM MOJYy4YeHHbIX Bamm pesynbraToB. Mcnonb30BaTh aBTOMaTHYECKYHO
CMEHYy ClaifoB M 3(p(PEKTOB aHMMALMU HYXKHO OYEHb OCTOpPOXHO. IIpu 3TOM TIIATENBHO
COIIacyiTe BpeMsi IPOM3HECEHUs AOKIaJa M €ro 4acTed ¢ NpOAOKUTEIBHOCTBIO I0Ka3a
COOTBETCTBYIOIIUX CIAI0B U UX HH()OPMAITMOHHBIX OJIOKOB.

Odopmnenue rpapudeckoit nHpopmaryu, Tabnui 1 Gopmy

Nnmroctpanmu  (pucyHku, (ororpadum, rpaduku, auarpaMmbl), TaOJHIBI U (HOPMYJIIBI
MpU3BaHbl JOMOJHUTH TEKCTOBYIO MH(MOpPMALMIO WM Tepeaarb ee Ooniee HarasiaHo. HyxkHo
u30erath B MPE3EHTAMU PUCYHKOB, HE HECYLIUX CMBICIOBOI Harpy3KH, €ClIi OHU HE SBJISIOTCS
YacThIO0 CTHIIA €€ 0OPMITCHUS.

Nnmroctpanuu v TabIUIBI JOKHBI UMETh 3arojoBKU. VIUTIOCTpanuu HEOOX0IUMO TaKKe
COIIPOBOKIATh TOSICHSIOIIMM TEKCTOM, IIOMOTAIOIIMM OJHO3HAYHO WIACHTU(OUIUPOBATh H
MPABUJILHO BOCTIPUHSTH MPEACTABICHHYIO HA HUX HH(POPMAIIHIO.

Ecnu nmpuBoauMble B mpe3eHTauuu rpaduku cojepxar Oosiee OJHOM KpPUBOW, TO OHH
0053aTeNbHO JO0JKHBI COZEPkKATh JIETEH/TY, O3BOJISIONIYIO OJIHO3HAYHO UX MIEHTU(UIIUPOBATS.
He crnenyer 6e3 kpaiiHeii HEOOXOAUMOCTH MPUBOAUTH Ha OJHOM Tpaduke Oosee 4-5 KPUBBIX,
WHaye uX OyJeT CI0KHO UACHTU(DUIIUPOBATS.

Ha rpadukax i o1HO3HAYHOM LIBETOBOI HACHTHU(PUKAIIUU KPUBBIX CIIEIyeT UCIIOIb30BaTh
spKue, 4Y€TKO pa3auyuMble W OTJIWYHBIE JpPYyr OT Jpyra IBeTa. YUWThIBalTe, 4YTO Ha
IPOCKIIMOHHOM JKpaHe KaueCTBO M300pakeHHUs, CKOpee BCEro OyAeT CYIIECTBEHHO yCTyHaTb
KapTUHKE HA MOHHUTOPE.
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Ha ogHoMm craiine He cienyeT NpUBOAUTE OoJibie 2 TpauKOB WIIM APYTUX W300paKeHHI.
[Ipenen — 310 4 u3obpaxenus. [Ipu OonpiieM KX KOIUYECTBE M300paKeHHsI OyIET CIIOKHO
pazobpaTh.

Nnmroctpanuu, tabnuiiel, GopMyIibl, TO3aUMCTBOBAaHHBIE M3 PA0OT, HE MPUHAICKAIINX
aBTOpY, MOJDKHBI MMETh CCBUIKM Ha MyOIHMKAIMIO-TIEpBOUMCTOYHHUK. Mcmombs3ys (opmysis
JKENaTeIbHO HE OTOOpakaTh BCIO IIEMIOYKY PEIICHHUs, a OCTaBUTh OOIIyI0 (OpMYy 3amucH |
pe3ynbTar. Ha cimaidipl BBIHOCATCSI TOJIBKO CaMble BaYKHBIE ()OPMYJIIBI, BETHUUHBI, 3HAUCHHSL.

4.3 Ilopsaaok ca1auM U 3aUTHI KYPCOBOI0 MPOEKTA

3ammMra KypcoOBOTO TpOEKTa SBIsEeTCS (POPMON MPOMEKYTOYHOM AaTTECTAMHM TI0
JTUCIUIINHE.

3aBepimI€HHBIA KYpPCOBOW MPOEKT, OGOPMIICHHBIH B COOTBETCTBHU C TpeOOBAaHUSIMH,
MOJIMUCKHIBACTCA CTYJACHTOM Ha THUTYJIBHOM JIUCTE M cHAETCsA MPENoAaBaTesio JJs MPOBEPKH.
[Ipomenmas mpoBepky paboTa, B CIy4ae HaTUYHs HETOCTATKOB, HE JIOMYCKAETCS JI0 3alIUTHI J0
ux ycrpanenus. [Ipomesmas npoBepky padoTa, COOTBETCTBYIOIIAst TPEOOBAHUSIM K COJIEPIKAHUIO
1 o(popMIIEHHIO, JOMYCKACTCS K 3aIHTE.

3amuTa KypcOBOTO IPOEKTa IMPOBOIUTCS HE IMO3JHEE OJHOrO paboyero IHS 10 JHS
KOHCYJIbTAIlMH K 9K3aMEHY 0 JaHHOW JMCUUIUIMHE. 3alluTa KypCOBOTO MPOEKTa Mperoaraet
OTBETHI Ha BOIIPOCHI KOMHUCCHUHU.

4.4 O0mue KpUTEPUH OLEHKH KYPCOBOI0 MPOEKTa

MeToIuKa OIICHKH 3aIUTHl KypPCOBOTO MPOSKTA:

- KypCOBOM MPOEKT CUUTACTCS 3AIIUIIEHHBIM Ha OLEHKY «OTINYHO», €CIU CTYACHT
MOJTHOCTBIO MPOpPadOTaT BCE pa3jiesibl M BBIMOJIHWI BCE IMyHKTHI 3aJIaHUs KyPCOBOTO MPOEKTA,
MOKa3aJl MPU OTBETAX HA BOMPOCHI, YTO BJIA/IEET MATEPHAIOM U3YUCHHON NUCIIUTUTHHEI, CBOOOIHO
MPUMEHSICT CBOM 3HAHUS JIJIS TIPOBEACHUS MTPAKTUYCCKHUX PAcUCTOB M PEUICHUS 3a7a4;

- KypCOBOW TPOEKT CUYHUTAETCS 3alUIICHHBIM Ha OIEHKY «XOpOIo», €Clu CTYICHT B
mpopaboTal Bce pasienbl KypcoOBOTO MPOEKTa M TOKa3al Py OTBETaX Ha BOMPOCHI, YTO BIA/ICET
MaTepUajIoM HW3YYCHHOW IWCIMIUIMHBI, U MOXKET NPHUMEHSATH CBOW 3HAHUS IS MPOBEICHUS
MPAKTUYECKUX pPACcYeTOB W PEIICHHs 3a/Jad, HO MPU ITOM JIOMYCKAeT HENMPUHIMIHAILHBIC
OIINOKH;

- KYpPCOBOH MPOEKT CYUTAETCS 3alIUIICHHBIM Ha OLIEHKY «Y TOBIIETBOPUTEIHHOY», ECIIH B
MPOIIECCEe 3aIUTHl BBIABWIMCH CYIICCTBCHHBIE W JaKe TI'pyOble OIIMOKH, JOMYIICHHBIC MPH
BBITIOJTHEHHUH 3aJ]aH¥sl, HO CTYACHT MOKa3aJl MPU OTBETaX HA BOMPOCHI, YTO B OCHOBHOM BJIa/IC€T
MaTepUajIOM HM3YyYCHHOH JUCIUIUIMHBI W CMOT OOBSCHUTHL M HAMETHTh IyTH HCIPABICHUS
JOTTYIIICHHBIX OIIHMOOK

- KypCOBOM MPOEKT CUMTACTCS 3alIUIICHHBIM Ha OlleHKY «HeymoBIeTBOpUTEIbHOY, eCITH
B IIPOLIECCE 3alIUThl BHIIBUIINCH CYIICCTBEHHBIE M Jake TpyOble OMMOKH, TOMYIICHHBIE MPU
BBITIOJTHCHUH 3a/IaHUs, TIPU 3TOM CTYACHT ITOKa3aj MPU OTBETAaX HA BOIPOCHI IK3aMEHATOPOB,
YTO HE BJIAJICCT MATEPUAIOM M3YYCHHON TUCIUILTUHBI, HE MOXKET MPUMEHSITh CBOYM 3HAHUS IS
MPOBEJICHUS TMPAKTUYCCKUX PACYCTOB M HE CMOT OOBSCHUTH W HAMETUTH ITyTH WCIPABICHUS
JIOTTYIIICHHBIX OIIHOOK.
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Ipunoxenue 1
MHWHOBPHAYKH POCCHUHA
(denepaibHOE roCy1apCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE
% YUpeXkIE€HHUE BBICIIETO 00Opa30BaHUs
» Ml ~ «HanmoHaabHbIN HCcIe10BaTeIbCKUH YHUBepcuTeT « MIU»

Nucturyr DNEKTPOIHEPreTUKU

Kadgeapa TexHuku u 31eKTpoPU3NKU
BBICOKUX HaIpsKEHUH

Kypcosoii npoekTt
10 JUCHUILJINHE
«BBICOKOBOJIbTHBIE 3JIEKTPOTEXHOJOTMH HA OCHOBE CHJIbHBIX

IEKTPUYCCKHUX MOJIeH»

Tema «PacyeT cTeneHy 0YMCTKH ra3oB B IJIACTHUHYATOM

JIEKTPOPUILTPE»
CTYAEHT
/ /
(noonucw ) (Pamunus u unuyuaovl)
I'pynna
(Homep yuebHOU epynnwl)
PykoBoauresn ®UO
KoncyabTant
OLICHKa
noanuchk, PHO 4yneHa KOMUCHHA
nara
noamuchk, @O 4daeHa KOMHCCHH
Mockaa, 2021
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IMpnioxenue 2

3AJAHUE HA KYPCOBOM ITPOEKT

Oo0mee onmmucanme. Ha OCHOBE NpUBENECHHBIX HU)KE HMCXOIHBIX JAHHBIX IPOU3BECTH
pacder aHANWTHYECKH W YHUCIEHHO J3()QPEKTUBHOCTH OYHCTKM Ta30B B IUIACTUHYATOM
anekTpoduibTpe. [lo pesynbpraraM pacueToB IPOU3BECTH aHATIN3 BIUSHUS HCXOIHBIX TAPaMETPOB
JUTSL IPOCKTHUPOBAHUS.

Hcxonnbie nanabie A1 pacdera (Tabdmn. 1): Bug nutaHus (IIOCTOSTHHOE, 3HAKONIEPEMEHHOE
(3IIT), mmmynscHoe (UII) HampspkeHue), HampspKEHUE MUTAHUS (A1 UMITYJIBCHOTO MHUTaHUS
MakcuMabHOE U cpeaHee) U, Bpems IPHIIOKEHUST HaNpsHKEHUs 3a1lanHo nosisipHocT tipu 31111
7+; HayanbHOoe HampspkeHue Up; I — TOK OAHOTO MOJS 3JIEKTPOPHIBTPA; MEXIIEKTPOIHOE
paccrostHue H; pacCTOsIHHE MEX1y KOPOHHPYIOIUMH 3JIEKTPOAaMU d; PaalyCc KOPOHUPYIOLIETO
IEKTPOJA 70; Soc — IJIOIIAb OCATUTENBHBIX 3IEKTPOAOB OAHOIO MOJIs; L1 — JJIMHA OJHOTO MOJIs
3TeKTPOHIBTPA; 7 — YHCIO TOJNeH; Sa — OTHOCHTENbHAs ILIONIAMb AKTHBHOH 30HBI, I —
TeMIepaTypa rasza; |l — BI3KOCTb I'a3a; Ucp — CKOPOCTh Ta3a; ky — KO3 (UIIMEHT HEPAaBHOMEPHOCTH
CKOpoCTed ra3a; (asos)ep — CPEIHEBECOBOM MEIWAHHBIA paguyC YacTHI; G — CTaHIAPTHOE
OTKJIOHEHUE PATNYCOB; kyy — KOO (PHUIIMEHT YHOCA YACTHIL IIPU BCTPAXUBAHUU; k; — KO3 pumenr,
YUUTBHIBAIOIIMI OoJiee ObicTpoe yBenuueHHe, yeM Umax 3apsAI0B YacTUIl MPU HMIIYJIHCHOM
NUTAaHUHM U 3aBUCALINI OT JUIMTEIBLHOCTU MMIMYyJbca (IPU YMEHBIIEHUU JUITUTEIBHOCTU Tuwn Ko
pacTer).

3aganue. VcxoqHble CBEAEHMS 1S IPOEKTUPOBAHUS:

—Ilpon3Bectn «BpY4YHYIO» pacyeT CTENEeHW OYMCTKH Tra3a g 0a30BOro BapuaHTa
AIEKTPOPUIBTPA.

— CocTaBUTh MpPOrpaMMy pacyeTa CTEIIeHU OYMCTKH raza Ha OBM.

— PaccuuTaTh cTENeHb OUYMCTKH ra3a 3MEeKTPOPHIBETPOM,

— Ha ocHOBe pacyeTHBIX TaHHBIX CAENATh 3aAKIIOYEHUE O BIUSIHUM UCXOJIHBIX TapaMETPOB.

Jlig pacueta CTENEHH OYMCTKH Tra3a B 3JIEKTpOUIbTpE OOIIEHPUHITON SBISIETCS
METOJMKA ONPENENICHNUs CTENeHH OYHCTKU PAa3IUYHBIX (QPaKIUil MbUIM € MOCIEAYIOIUM
YCpEIHEHUEM 0 M3BECTHOW (DYHKLHMHU pacIlpelesieHHs] YacTHUI] Mo pa3MepaM. JTa oreparus
TpeOyeT YUCIIEHHOT'0 MHTErpupoBaHus Ha DBM.

AHanuTHYeCKOe BBIPAKEHUE ISl TIOJTHOW CTEMEeHH OYHUCTKH MOXKET OBITh MOJIYYEHO MpU
YCPEIHEHUH HEMOCPEJCTBEHHO HCXOJHOTO YPaBHEHHMsI, OMHMCHIBAIOLIEIO IPOLECC OCaXJICHUs
yacTull. B pe3yibrare MHTErpupOBaHUs YCPEJHEHHOI'O YPABHEHMS, B IPEANOIOKEHHH, UYTO

(GYHKLHMS pacrpeneNeHusl YacTull M0 pa3MepaM B JIIOOOM CEUEHHH OCTAaeTCsl JOrapu(pMHUECKU
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HOpPMaJIbHOW (CHpaBeIMBOCTh ATOTO JAONYLIEHUs [OKa3aHa), NPUXOAUM K CIEIyHOIEMY
BBIPQKEHUIO CTENEHH OYMCTKM Taza (0e3 yuera yHOCa INPH BCTPSIXUBAHUHM OCATUTEIBHBIX

AJIEKTPOJIOB):

ag—1
T
Ney. = 1- S; X
a, |1+ 2%3—721Pyﬂ>
a

a

P

ag—1+ [1+2 »

a, — 1
1+2—a3/2 B,
a
X — —-P |-
exp .1 0
a, — 1
a,— 1+ |[1+—2—P
a 2a2/2 ya
—(1-53) X
a;, — 1
a;| 1+ ZaZ/Z By
a 1
1+ Za 3/2 Pya
. 0,5P
X - —0,
exp a, — 1 A

(1.1)

CootHomienne (1.1) momyueHoO B NPEANOIOKEHUM O PAaBHOMEPHOM IIE€pPEMEIIMBAHUU
YacTUI] IO CEYEHHUI0 MEXIJIEKTPOJHOIO IMPOMEXYTKa M OTCYTCTBHM OOpaTHOM KOPOHBI C
OCaXJIEHHOTO cl10si. BTOopoe u TpeThe ciaraemble Aal0T BKJIAJ B YHOC YacTHUL[ COOTBETCTBEHHO
yepe3 aKTUBHYIO U IOJIyaKTUBHYIO 30HBI.

3necy a, = exp (In? o) — mapamerp, XapakTepU3YIOIIMil CTENEHb MOIMIUCIIEPCHOCTH

wLin
UcpHky

yactuy;, P = — mapamertp Jlel4ya; w — CKOpocTh Apeiida, BBIYMCICHHAS MPH paauyce

YacTHUll, PaBHOU CpeTHEMEINAHHOMY BECOBOMY (a508)cp

Eocq (1.2)
w=——
6nﬂ(a503)cp
rae E,. — paccuutsiBaetcs no ¢popmye (1.9) npu ycpeqHeHHOM 0 BpeMeHu HanpsikeHUuu Ucp.
Wuaekcel «ym» U «I» MOKa3bIBAIOT, YTO 3apsijl a CIeI0BaTENbHO, M CKOPOCTh Jipeiida u
napaMerp P BBIYHCIAIOTCS MpU 3apsiaxX YacTHll, BBHIYUCICHHBIX IO MEXaHM3MaM YJIapHOTO

(y3HOHHOTO 3apSKEHHSI COOTBETCTBEHHO 1O (hopMyIam
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Umazx (1.3)

qyﬂ = 12n£0€(a50B)2CpEOC U T

cp

(1.4)

q,u = 327—[505 (aSOB)Cp;

kT
e
rae & = 8,85 - 10712 ®d/m — snekrpudeckas nocrosuHas; k = 1,38 - 10723 /K — nocrosHHas
Bonbimana; e = 1,6 - 1071% Kn — 3apsan snexTpona.

[Ipy NUTAHUM MOCTOSHHBIM MJIM 3HAKOIEPEMEHHBIM HAIpPSKEHUEM IMOCJIE MOACTAHOBKH

(1.3) u (1.4) B (1.2) nomyuaem

_ Zgo(aSOB)cpEgc Unnax k.
Wyp = u Up ©

cp
16&0kTE,.
§ 3pe

('UA:

¢ — ko3 uumeHT Hemo3apsAAKU YACTHUL], ONpPENENIIEMBbId JUIsl Pa3sMUYHBIX (POPM MUTAIOMIETO

HATPSDKEHUS CIETYIOIIMM 00pa3oMm:

1. HpI/I IMUTAaHUH ITOCTOAHHBIM U UMITYJIbCHBIM HAIIPAXKCHUEM!

i In(t* + 1) (1.5)
t* ’
IS
_ L1 (1.6)
B SocUcpdeoEqc

— OTHOLIEHHE BPEeMEHM NpPeObIBaHMS YacTUIl B IMOJIE 3JIEKTPOGUIBTPa K MOCTOSHHON BpEeMEHHU
3apsAAKU YacTHIl. 37€Ch YUTEHO, UTO B PE3yJIbTaTe MOHU3AIMOHHBIX MPOLIECCOB, 00YCIOBIEHHBIX
CyMMapHBIM TIOJIEM OOBEMHOTO 3apsija YacTUIl B MEXKIYMOIHHOM MPOCTPAHCTBE, MPOUCXOIUT
paspsika mociueaHux.

2.[lpy nuTaHUM 3HAKONEPEMEHHBIM HAMNpsOKEHUEM Ui clydas, KOrjJa BpeMeHa
MPUJIOKEHUS U aMIUIUTY bl HAIIPSHKEHUH 00erX MOISIPHOCTEH paBHBI, UMEEM

_In(1,8t" + 1) (1.7)

* )
tl

rZie B KauecTBe t; OepeTcsl MEHbIIee U3 JIByX BPEMEH: BPEMEHHU MPEOBIBAHUS YaCTHIIBI B TIOJIE
3IEKTpOPUIBTPa, paccyuTaHHoro 1o dopmysne (1.6), 1 BpeMeHU NPUIOKEHUS HAMPSHKCHHS
KQXKI0W TOJIIPHOCTH, OMPEIeTICHHO! 0 (hopmyIie
P (1.8)
o SOC4EOE0C

HanpshkeHHOCTD y 0CaTuTeNbHOTO 3JIEKTPOAA PACCUUTHIBACTCS 10 (popmyiie

U.  2nH (1.9)
E"C:%Sh( d )l/”

rac
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_nH\/1+c-ln(r2+\/1+r4)

¢ 2w (- (5))

3nech
2

cm oo () (4

mH
2 — h2 ;
T S _d

H
B=—014=+16

d
= 0,115 — + 0,125;
® H

U*—%

Uo
[Tocne BbIYMCIIEHNS 3HAYEHHUA 16y, TI0 hopmyie (1.1) onpenensercs CTeneHb OYMCTKH rasa

C YYCTOM YHOCA IIbUIX MTPH BCTPAXUBAHHUU 3JICKTPOAOB:

n=1- exp[kyH ln(l - r)f,.y_)].

PykoBoauTens nmpoekta / /

Jara Bergaum 3amanus " " 2021r.
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Tabnuma 1. MicxonHble [aHHBIE K KYPCOBOMY IPOEKTY.

O0o3nauenue | U T4 Uy I H d 7o Soc | Ly | n | S5 | T u (Wep | ku |asop | 0 | kyw | ke
apaMeTpoB /Umax
Ennuner kB C kB MA cM cM cM M2 M — — K KT M/ — | MKM | — — —
U3MEpeHUs :Il o
Ne BUI
Bap. 1Ta-

HUS
1 ocT 35 — 20 | 300 | 13,7 | 18 | 0,06 | 1000 | 2,5 | 3 | 0,83 430 | 0,25 L5 | 1,1 | 10 2 1085 | —
2 ocT 40 — 20 | 100 | 13,7 | 18 | 0,06 | 1000 | 2,0 | 3 | 091|450 | 0,2 1,2 | 1,2 8 (25109 | —
3 oCT 33 — 20 50 16 18 [ 0,06 | 700 | 2,0 | 4 [0,83|410| 0,3 1,4 | 1,2 9 [22]085] —
4 ocT 36 — 18 80 16 18 [ 0,06 | 900 | 25| 4 [0,83|450| 0,3 LS | 1,2 7 123109 | —
5 ocT 38 — 18 70 | 13,7 | 18 | 0,06 | 600 [ 1,5| 4 |0,83|430| 0,25 1,3 |1,L15] 8 | 24109 | —
6 31111 40 1,6 20 | 100 | 13,7 | 18 | 0,06 | 700 | 2,0 | 3 | 091|400 | 0,2 1,2 | 1,2 8 (25109 | -
7 4181 28/40 — 20 30 16 18 [ 0,06 | 700 | 2,0 | 4 [0,83|410| 0,3 1.4 | 1,2 9 1221]085]| 14
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