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YYEBHO-METOAUYECKWUIA KOMMNNEKC
AUCUUNNUHBLI «3ANEKTPUYECKUE MALLUHbI»
| UHTEPHET-PEAJTU3ALIAA |

EBreHunn 3abyackun

AHHOmauyus: PaspabomaH y4ebHO-Memoduyeckuli Komnaekc OUCUUNIUHbI «ONeKmpUYecKUe MawUHbIy.
Komnnexc ekmoyaem npoepammy OUCUUNMUHBI, y4ebHble nocobusi ¢ 2pughom, onucaHue U homozpaghuu
paspabomaHHbix 1abopamopHbix ¢meHA08, UCXOOHbie MEKCMbI KOMNbIOMEPHLIX Npo2pamMM, MEXHUYECKOE
3alaHue U Memoduyeckue mMamepuarbl no Kypcosol pabome, mynbmumedulHble nekyuu, cnatio-hunbmsl,
aunepccebiku Ha MHmepHem-pecypcsi, etc. Komnnexc npedcmasneH 8 uhmepHeme (http://zabudsky.ru/ind.html).

Knroueenle crosa: Snekmpudeckast MauwluHa, mpaHcgopMamop, MagHUMHoe norte, ViHmepHem, web-cadim, Komniexc.
ACM Classification Keywords: K.3.1 Computer Uses in Education: Distance learning.

Conference topic: The paper is selected from VI-th International Conference “Modern (e-) Learning” Mel 2011,
June 20 - 26, 2011, Varna (Bulgaria).

BBeaeHue

OneKTpuyeckue MalMHbl WM TpaHCOpPMaTopbl MPEACTaBMSAOT OCHOBHYIO M BaXHEWLLY YacTb CWUIOBOrO
anekTpoobopyaosaHus. [loatomy rnybokoe W3ydeHne WX TeopuM W MPakTUKM SBRSETCS HEeOoTbeMNeMoi
COCTaBMALEN NpPOLEcca MOATOTOBKM WHXEHEPOB AMneKTpUkoB. CneunduKkon YCTpOICTB, 3aTpyOHSIHOLLEN
N3yyeHve, IBNAETCS CNIOXHOCTb NPEACTaBEHNS N NOHUMaHUS «paboyero Tenay YCTPOMCTB — MarHUTHOrO NOSS.
Kpome TOrO npu OTHOCWTEMBHOM MPOCTOTE KOHCTPYKUWMA, WX WAMKOCTPALMS Ha NEeKUMsX 3aHUMaeT MHOro
BPEMEHU, U C NMOMOLLbIO TOMNbKO TPaAMLMOHHBLIX CPEACTB He Beerda aBnsetcs ahdekTuBHoi. [ns ycTpaHeHus
yKa3aHHbIX npobnem y4ebHO-METOANYECKMIA KOMMNEKC AMCLMNIMHBI Cpean NPoYero BkMtovaeT paspaboTaHHble
MyNbTUMEOMUIAHBIE MPUNOXKEHUS: KOMMbIOTEPHBLIE 3BYKOBLIE (hUMbMbI, B KOTOPLIX MPEACTaBMeHbl B AeTansx
KOHCTPYKLMM YCTPOMCTB, faHa MHTEpnpeTaums MarHUTHOMO Mons B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME,
W3NOXeHbl 3remMeHTbl Teopuu. Mcnonb3oBaHWe komnnekca B y4eBHOM mpouecce npenogasaTensMu M
CTyAEHTamMu NoBbILaeT APPEKTUBHOCTb U3NOKEHNS U YCBOEHUS ANCLMNINHBI « ANEKTPUYECKNE MALLMHDIY.

YyebHo-mMeTOANYECKUIA KOMMNIIEKC

Ha puc. 1 npegcTtasneHa web-CTpaHuLa ¢ pacnofoxXeHHbIM Ha Hel y4yebHo-MeToanyeckum komnnekcom (YMK)
AnCUMNInMHBI «AnekTpudeckme mawuHbl» (URL-agpec — http://zabudsky ru/index1.html).

[laree npuBoauTCS KPATKOE OMMCAHIE U UNMKOCTPALMM (PUC. 2 ... PUC. 5) HEKOTOPBIX METOAUYECKUX MyNbTUMEAUMHBIX
MaTepuarnos, k KOTOPbIM UMEETCS AOCTYN NOCPEACTBOM MNEPCChINIoK Ha 3Toi web-cTpanuue [1 ... 7).

CnpoeKTpoBaHbl U 3roTOBMEHbI CTEHAb! K NabopaTopHbiM paboTam no pasgenam Kypca « TpaHcqopmaTopbly,
«CUHXpOHHbIE MalLMHbIY M «MalnHbl MOCTOsSIHHOMO Tokay (cM. n. 6 YMK). PeanusoBaH (poHTamnbHbIA MeToA
npoeeaeHust pabort. MpuseaeHbl otorpadmm u onncanue cteHaoB (puc. 2). Mpu OomawHel nod2omoske Kk
3aHATMAM, WMest [ocTyn K VIHTEpHeTy, CTyAeHTbl MOryT yMO3PWUTENbHO W BUPTyanbHO cobpaTb
COOTBETCTBYIOLLYIO 3MEKTPUYECKYIO CXeMy (CM., Hanpumep, [4] u http://zabudsky.ru/CM.htmi).



http://zabudsky.ru/ind.html
http://zabudsky.ru/index1.html
http://zabudsky.ru/CM.html
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Y4eO0HO-MeTOANYECKAI KOMILICKC
TUCIUIIMHBI JJIEKTPUYECKHEe MAIIMHBI (doro)

3abyackuit E.W. [porpamma ancumnimntbl QNeKTpUYeckie MalinHbl.

PekomeHgoBaHa MuH1cTEpCTBOM 06pa3oBaHms 1 Hayku Poccum Ans HanpasneHus MOAroTOBKM
avnnommposanHoro cneuuanicta 660300 - "ArpontxeHepust” (cneumanbHocTb 311400 - nekTpudpmkaLms
11 aBTOMATU3aLMs CeMnbCKOro X03A1NCTBA)

3abyackuin E.N. Snektpuyeckue mawmnbl. Y. 1. TpaHcdopmatope!. YuebHoe nocobre ans By3os. -
Mocksa: MI'AY, 2002. - 166 c.

2.1. ®opma otyeTa no JlabopatopHoit pabote (0bpaseL, odopmneHus; Ha npumepe PaboTsl Ne1)

2.2. MMackanb-nporpamma “PacyeT xapakTepucTUK XON0CToro xofa TpaHcdopmaropa”
(o6paboTka faHHbIX SKCnepUMeHTa)

3abyackui E.N. SnekTpryeckie Malumubl. Y. 2. ACUHXPOHHbIE MaLlnHbl. YuebHoe nocobue ans By3os. -

Mocksa: MI'AY, 2002. — 100 c. (opuruHan-makeT)

3.1. Mackanb-nporpamma “PacyeT xapaKkTepUCTUK XONOCTOro Xo4a aCMHXPOHHOrO Asuratens’”
(rpadhmyeckas uHTepnpetauus; 06paboTka faHHbIX AKCNEPUMEHTA)

3abyackuin E.N. SnekTpuyeckie Matumubl. Y. 3. CUHXPOHHbIE MaLnHbI. YyebHoe nocobue 415 By30B. -

Mocksa: MI'AY, 2008. - 195 c.

4.1. MNackanb-nporpamma “PacyeT aKCnepuMEHTaNbHbIX 3HAYEHWI BENIMYMH B CUCTEME OTHOCUTESBbHBIX
eavHUL” (rpadnyeckas MHTeprnpeTaLms)

3abyackuit E.N. Snektpuyeckue mawmtbl. Y. 4. MaluvHbl NOCTOSHHOTO Toka. Y4ebHoe nocobue 15 By30B.
- Mocksa: MI'AY, 2004. - 100 c. (opuriHan-maker)
5.1. [Mackanb-nporpamma “PacyeT paboumx XxapakTepucTUK ABUraTenst NOCTOSHHOMO ToKa ¢
napannenbHbIM Bo3ByxaeHuem” (rpachmyeckas MHTepnpeTaums; 06paboTka AaHHbIX SKCNEPUMEHTA)

WHdhopmaLms o nabopatopusix QreKTpUYEcKUX MalLMH; TEKCTbI [1abopaTopHbIx paboT 1 dhoTo CTeHA0B

6.1. Crena ans nposepeHus nabopatopHbix pabot no pasaeny “TpaHcdopmatopb!” (POTo 1 onucaHue)

6.2. CteHabl ans nposeaeHns nabopatopHbix pabot no pasaeny “MatmHbl NOCTOSHHOIO Toka”
(cboTo 1 onKcanue)

6.3. CteHa ans npoBeaeHust nabopaTopHbIx paboT no pasaeny “CUMHXPOHHbIE MaLLKHB!”
(dboTo 1 onucaHue)

6.4. CteHgbl ans npoBeaeHns nabopatopHbix paboT no pasgeny “ACUHXPOHHbIE MaLUMHBI®
(cTeHab! B cTagum paspabotkn)

TexHuyeckoe 3aaaHme n MeTtoanyeckme pekoMeHaaLMmM K KypcoBor paboTe “PacyeT acHXpOHHOMO
[BUraTens ¢ KOPOTKO3aMKHYTbIM POTOPOM”

7.1. Nackanb-nporpamma “PacyeT paboumx xapaKkTeprUCTVK aCUHXPOHHOTO ABuraTenst” (K KypcoBoii paboTe;
PYKOBOZACTBO MOMb30BaTENt0): 3arpy3nTb daiin RX_AD.rar. ®aiin coxpaHuTb B kKopHe aucka C
(B rar-chaiine Haxogatca dann RX_AD.exe 1 dhain ¢ ncxoaHbimmn Tect-gaHHbIMu RX_AD_dn.dat)



http://zabudsky.ru/proj.html
http://zabudsky.ru/programma.html
http://zabudsky.ru/soderghanie.html
http://zabudsky.ru/T1_Otchet.pdf
http://zabudsky.ru/paskal.html
http://zabudsky.ru/Ad_Up.html
http://zabudsky.ru/AD2_XXX_Programma.pdf
http://zabudsky.ru/Sm_Up.html
http://zabudsky.ru/SM1_OE_Programma.pdf
http://zabudsky.ru/MPT_UP.html
http://zabudsky.ru/DPT_RX_Programma.pdf
http://zabudsky.ru/Laboratories_EM.pdf
http://zabudsky.ru/msau.html
http://zabudsky.ru/MPT.html
http://zabudsky.ru/CM.html
http://zabudsky.ru/Technical_Requirement_AD.pdf
http://zabudsky.ru/RX_AD_Pr.pdf
http://zabudsky.ru/RX_AD.rar
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MpoaomkeHne web-cTpaHuLbl

7.2. Katanoru dnektpuyeckvx MalumH v TpaHcopMaTopoB, U3roTaBnMBaeMbIX 3aBofamm Poccuu, etc.
(MHTEpHET-PECYPC)

7.3. OIYT MHCTUTYT NpoMmbILLEHHOTO pa3BiTust (/IHdopmanekTpo) — MHbopMaLmMOHHbIA LIEHTP Poccim
(MHTEpHET-pECYPC)

7.4. BcepoCCUACKMA MIHCTUTYT Hay4HOW W TexHuYeckoi nHpopmaumm PAH (BUHATU PAH)
(MHTEpHET-PECYPC)

7.5. Bcepoccuickuin HayuHO-TEXHUYECKMIA MHGOpMaLMOHHBINA LeHTp (BHTVILIeHTD) (MHTEpHET-pecypc)

7.6. 3awumTa nHTennekTyansHon cobetaeHHocTu (PYTMATEHT) (MHTepHET-pecypc)

7.7. POCCUIACKMI HayYHO-TEXHUYECKWI LIEHTP No cTaHaapTusauuy,... (CTAHOAPTUHOOPM)
(MHTEpHET-pECYPC)

OK3aMeHaLMOHHbIe BOMPOChI MO AUCLIMAAMHE SNEKTPUYECKUE MALLIMHBI:
1-n-cemectp (Tp v AM); ... 2-1 cemecTp (CM, MIT 1 AMM)

CTATBM 1 OPYTVIE MATEPWATTBI, onybrvkoBaHHble Ha web-caiTe ...

9.1. 3abyackuit E.N. OnekTpuyeckue Matumtbl. Y. 1. TpaHcdopmatops!: YuebHoe nocobue ans By3os.— M.:
MrAY, 2002. - 168 c. (MONHbIN TEKCT Nocobus: ckaumsainTe ...)

9.2. 3abyackuit E.N. Snektpnyeckme mawmHbl. Y. 3. CHXpOHHbIE MaLVHbI: YuebHoe nocobue ans By3oB.—
M.: MTAY, 2008. - 196 c. (-,-, - ckausBamre ...)

9.3. 3abyackuii E.N. SnekTpuyeckue matmHbl. Y. 4. MallmHbI NocTosiHHOMO Toka: YuebHoe nocobue ans
By30B.— M.: MI'AY, 2010. - 217 c. (-,-,-:CKaumBanrte ...)

9.4. 3abyackuin E.WN. Matematnyeckoe MOAENMpoOBaHME YNPaBIIsiEMbIX SNEKTPOIHEPTETUYECKNX YCTPONCTB:
YyebHoe nocobue ans By30B. - YnbsHosck: YAITY, 1998. - 120 c.

9.5. 3abyackuit E.W. AHanms ynpaBnsieMbIx SMEKTPOSHEPreTUYECKIX YCTPONCTB METOAOM KOHEYHbIX
anemeHToB: Y4ebHoe nocobre ans By3oB. - Mocksa: MIAY, 1999. — 141 c.

9.6. 3abyackuit E.N. CoBmeLLieHHbIe perynpyemble 3IeKTpOMarHUTHbIe peakTopbl: MoHorpadus. -
Mocksa: SHeproatomuaaat, MIAY, 2003. — 436 c.

3abynckui E.. Komnnekc matemaTnyeckmx MOAEeNnen 1 KOMMbIOTEPHbIX NPorpaMM 1S pacyeTa
3MEKTPOMArHUTHBIX NOMEN 1 PEXMMOB hEPPOMArHUTHBIX YCTPONCTB

3abyackuit E.W. [akeTbl KOMILIOTEPHbIX NPOrpamMm, 3aperncTpupoBaHHbix B Otpacnesom oHae
anroputMos 1 nporpamm HAMBO MunuctepcTa o6pa3soBaHis u Hayku Poccim

3abyackui E.N. KomnbroTepHbin dunbM “TeomeTpudeckas MHTEpRpeTauus pesyrbTaToB pacyeTa
MarHUTHOTrO NOMs B YCTPOACTBAX anekTpomexaHuku” (ceptudimkar Ne3/93)

Kapra caiita npocheccopa E.N.3abyackoro ...

Puc. 1. Web-ctpaHuua ¢ y4ebHo-mMeToamuyeckum komnnekcom  (http://zabudsky.ru/index1.html)



http://www.center.eneral.ru/products.html
http://www.informelectro.ru/
http://www2.viniti.ru/
http://www.vntic.org.ru/
http://rupatent.ru/
http://nd.gostinfo.ru/
http://zabudsky.ru/Exam_quest_Part_1.pdf
http://zabudsky.ru/Exam_quest_Part_2.pdf
http://zabudsky.ru/00.html
http://zabudsky.ru/Trans_UP1_end_ZEI.pdf
http://zabudsky.ru/CM_UP3_end_ZEI_c.pdf
http://zabudsky.ru/MPT_UP4_end_ZEI.pdf
http://zabudsky.ru/Up1.html
http://zabudsky.ru/Up2.html
http://zabudsky.ru/Up2.html
http://zabudsky.ru/regreak.html
http://zabudsky.ru/7.html
http://zabudsky.ru/10.html
http://zabudsky.ru/filmr/film.html
http://zabudsky.ru/15.html
http://zabudsky.ru/karta.html
http://zabudsky.ru/index1.html
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OnybrnukoBaHbl B 9MEKTPOHHOM Buge (M B TBEpPAOM BapwaHTe) YyyebHble nocobus no ykasaHHbIM Bbille
pasgenam kypca (cm. n.n. 9.1...9.3 YMK, http://zabudsky.ru/index1.html). MpueeaeHsl onucaHus nabopaTopHbIX
paboT, Cxembl, HOpPMaTUBHbIE MaTepuanbl, OCHOBbI Teopuu, etc. (puc. 3). C caita BO3MOXHO CkayaTb (public
domain) 311 nocobus B nosiHoM obbeme.

CTyaeHTbl UIMEIOT BO3MOXHOCTb MPOCMOTPETh KOMMBIOTEPHBIN Criaia-thunbM, B KOTOPOM NPeACcTaBneHsl pesynbTaTh
pacyeta MarHUTHOTO MOMs, BbIMOMHEHHOMO METOOOM KOHEUHbIX SMEMEHTOB B CUMbHOHACHILEHHOM YCTPONCTBE
TpaHcdopmatopHoro Tuna [8... 10] (dunbm paspabotaH B cpege [pacop, http://zabudsky.ruffilmr/film.html).
B unbme HarnsgHo npefcTaBieHbl: U3MEHEHWE MarHUTHBIX MHOYKLWW, HanpshkeHHOCTW, NPOHMLAEMOCTU U
BEKTOPHOTO NOTEHLMana B NPOCTPaHCTBEHHO-BPEMEHHOM KOHTUHYYME; KapTUHA pacnpesenieHns CUMOBbIX MUHUIA
MarHUTHOrO Mons; pesynbTaTbl rAPMOHUYECKOTO aHanu3a, OopMIeHHbIe B BUAE ructorpammbl, etc. (puc. 4).
B npouecce paboTbl CTyAeHTbI He TOMBKO U3YYaloT XapakTep pacnpegeneHns MarHUTHOro nons B NpoCTPaHCTBe
W BO BPEMEHW, €ro 3aBUCUMOCTb OT HACbIEHUs cpedbl, OT KOHurypauuu obrnactu pacyera w np., HO U
pa3BuBalOT abCTPaKTHOE MbILLNEHNe, NO3BOMNSAIOLEE MbICIEHHO NpPeAcTaBUTb M BOCCO34aTb  KapTWHY
pacnpefeneHns nons B pasfMuHbIX TWUMAX SMEKTPUYECKUX MalWH ¥ TpaHcopmaTopoB. PurbM umeet
ceptudmkar (http://zabudsky.ru/15.html).

Ha web-CTpaHule WMeKTCS Takke TrMNepcebifiki Ha anfbl ¢ MCXOAHbIMM TEKCTaMW nackanb-nporpamm
(cm., Hanpumep, n.7.1 YMK) Ha OCHOBE KOTOpbIX OCYLIECTBAAKTCA: pacyeT pabounx XapakTepucTuk
acuHxpoHHoro asuratens (http://zabudsky.ru/RX_AD_Pr.pdf), BbiNOMHSiEMbIi B pamKkax KypcOBOMO MpOeKTa.
(puc. 5); obpaboTka pe3ynbTaToB akcnepumenTa (http://zabudsky.ru/SM1_OE_Programma.pdf),.

Kpome TOro Ha web-CTpaHuLe npuBeaeHbl TMNEPCCHINKM Ha Nackanb-Nporpammbl B KOTOPbIX peani3oBaHbl METOab!
PELUEHNS CUCTEM YPaBHEHWUN, MOAENMPYIOLLMX YCTAHOBMBLUMECS CUMMETPUYHBIE, HECUMMETPUYHBIE U NEPEXOAHbIE
MpoLieCChl, MPOUCXOASLLME B SMEKTPUYECKMX MalumHax 1 TpaHccopmatopax (http:/zabudsky.ru/7.htm). K atum
chcTEMaM W MeTodaM WX PeLLeHUst OTHOCATCS: CUCTEMbl NMHEMHbIX anrebpamyeckux ypaBHeHuin (MeTod aycca,
http://zabudsky.ru/Nuton.pdf); cucTeMbl HemmHeRHbIX anrebpamyeckux UM TPaHCLEHOEHTHbIX YPaBHEHWA (METog
HotoToHa, http://zabudsky.ru/Nuton.pdf); cucteMbl 0BbIKHOBEHHBIX AUGdEpEHUManbHbIX YpaBHEHMIA (MeTog PyHre-
KyTTa ¢ mogudmkaumen ®envbepra, hitp:/zabudsky.ru/SODU_2.pdf); cuctembl andpdepeHUmManbHbIX YpaBHEHNIA B
YaCTHbIX MPOM3BOAHBIX (METOA KOHEYHBIX SMEMEHTOB, hitp:/zabudsky.ru/Up2.html).

Pan paspaboTaHHbIX 3MEKTPOHHbIX MyNbTUMeWa-MaTepuano B CBA3W C WX Oonbwmm o6beMoM He
pacrnonoxeHbl B MHTepHeTe Ha web-cTpaHuue YMK, HO HenocpefCTBEHHO OEMOHCTPUPYIOTCS C MOMOLLbBHO
HOYTOYKa 1 MyNbTUMEWUNHOTO NPOEKTOPa Ha NEKLMSAX U NPaKTUYeckux 3aHaTusax. K HuM oTHocaTes:

 NATb 3BYKOBLIX BWUAEOCWMBMOB MO KOHCTPYKUMW W TEXHOMOMMN COOPKA SMEKTPUYECKMX MalUMH B COOTBETCTBUM
naTblo  pasgenamu  gucuunnmubl: 1. TpaHcdopmatopbl  (puc. 6), 2. ACMHXPOHHbIe  MallmHbl, 3. CUHXPOHHbIE
MaLLMHbl, 4. MawwmHbI NOCTOSIHHOMO TOKa, 5. TennoBsble U rmapoanekTpocTaHumMn (paspabotaHo B cpeae PowerPoint);

o MynbTUMeaWa-nekuns no Teme «Peakums sKopst CUHXPOHHON MalUmHbI». B nexLum npeacTaBneH B AMHaMuKe NpoLece
BMWSHUS MONst OBMOTKW SIKOPS! Ha Mone 0BMOTKM BO3OYXKAEHMS MPW PasnYHOM XapakTepe Harpyski, MOOKIOHEHHOM K
0BMOTKe Kopst. Puc. 7 unmtocTpupyeT aTo BrvsHUE MK akTUBHON Harpyske (paspaboTaHo B cpeae MicromediaFlash);

e Bueomatepuarl, UNMOCTPUPYIOLLME B AMHAMUKE YCIIOBWS CO3MaHUs Bpaliatollerocs nons TpexdgasHoun
0OMOTKOM. 3T ycnoBus 3aknmoyatoTcs B cnegyowem: 1) gasbl 06MOTKM LOMKHbI ObiTb CABMHYTHI B
npocTpaHcTBe Ha 120 anekTpu4ecknx rpagycos; 2) TOKM B 9TUX pasax AOMKHbI ObiTb CMELLEHbI BO BPEMEHU Ha
120 rpagycoB. Ha puc. 8 npeacTaBneHO NOMOXEHME CWUMOBBLIX NIMHWA BPALLAKLLErocs Mons, CO34aHHOro
0BmoTKO cTaTopa, AN ABYX MOMEHTOB BpeMeHM (pa3paboTaHo TaMm Xe);

e Bugeomatepuanbsl, UNNIOCTPUPYKOLLME B AMHAMUKE NPOLECC YKNaakn u YCTpOVICTBO FIKOpHOIZ 0OMOTKM MaLLKHbI
NOCTOAHHOIO TOKa, a TakXe BbINpAMNEHNe HanpAXXeHUA KONNeKTopoM reHepartopa, puc. 9 (TaM )Ke).


http://zabudsky.ru/index1.html
http://zabudsky.ru/filmr/film.html
http://zabudsky.ru/15.html
http://zei.narod.ru/RX_AD_Pr.pdf
http://zei.narod.ru/SM1_OE_Programma.pdf
http://zei.narod.ru/7.html
http://zei.narod.ru/Nuton.pdf
http://zei.narod.ru/Nuton.pdf
http://zei.narod.ru/SODU_2.pdf
http://zei.narod.ru/Up2.html
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DICKTPHUCCKHE MANIAHE
YacT 1. TPAHCOOPMATOPE

BBELIEHVIE ...ttt ettt et e et e e et e e e e a e e baa e e
TEPMUHBI W OMPEIEIIEHUS .....veveeeeeeee ettt e e e e e ekttt e e e e ettt
1.1, OBLUME MOHATUR .ttt e e e ettt e e e e e ettt e e e e e e e s e s et et e e e e e e e e e s nanbenaeeeas
1.2. BUObI TPAHCHOPMATOPOB . .vvvvvvvvvrrvevsererereseserenssssssnsnnssnsssssnssssssssssssssssssaaaaaasasaseaens
1.3. MarHnTHas cUCTEMA TPAHCDOPMATOPE ....vvvvvrrvrrrrrrennnnnnnnnnnnnnnnnnnnnnssnsssseessasasasaaaes
1.4. OBMOTKM TPAHCEOPMATOPA ....vvveeeviviieeeesiiieeeesstteeeeeasssttaeeeenteeeeeasssaeeeaaeneeaeeesnnneeeas
1.5. M130nAUMA TPAHCAOPMATOPA .....eveeeeiiee et e ettt e et e e e e e
1.6. OTAEnbHbIE YaCTU TPAHCEIOPMATOPA ...coceevvviveiieeeeeeeeeee ittt e e et seeseeee st sesesesens
1.7. [leTanm KOHCTPYKLMM 1 NapaMeTpbl YacTEN TPAHCKHOPMATOPA ....cceeeveeeeeeeeeeeeeereevreeeeeees
1.8. PEXUMBI M MPOLIECCBI ...veeeeeti ittt eee e e e e ettt e e e e e e e e ettt e e e e e e e s e nntanbraeeeeaaean e
1.9. TTapaMeTPbl TPAHCHIOPMETOPA .....eevvvrrreererreeeeeereseerreeeeeeeeeseeeeeseseererseresesrsnensnnnnnnnenens
1.9.1. OBLLUME MAPAMETPDBI ...ttt ettt et e e e e et e e e et ee e e
1.9.2. HOMMHarbHbIE LaHHBIE TPAHCHOPMATOPA ..eeeeeeiiiiiiiiieeeeeeeeesieisiseseese et seeeseeseseseseees
BykBeHHble 0603HaYEHUS AIEMEHTOB B SNEKTPUYECKMX CXEMAX .. ..veeeervrreeesrirreeasnieeeeesanneeas
0O603Ha4eHe BbIBOLOB W OTBETBMIEHUA CUMIOBBIX TPAHCHOPMATOPOB .....vvvvveeevviieeeeeieveeeanns
YcnoBHoe 0603HaYEHNE TPAHCHIOPMATOPOB ......vvvvvvrrrreeeeeeeietreeeeeteesssesesesesessssesesessssssesesesesens
HomuHanbHble AaHHbIE U YCTPOMCTBO UCCIEAYEMOrO TPAHCAOPMATOPA ...vvvvrverrrrrrereerrereseeneeenens
Pa6ota Ne1 TPEX®A3HbI/ ABYXOBMOTOYHbIA TPAHCOOPMATOP ...,
Pa6ota Ne2 MAPANNENbHAA PAEOTA TPEX®ASHbBIX PAHCOOPMATOPOB ..................
Pa6ora Ne3 HECUMMETPUYHAA HAMPY3KA TPEX®A3HBIX TPAHCOOPMATOPOB .........
Pa6ota Ne4 VCCINENOBAHME ABNEHNIA, BOSHUKAIOLLIMX NP HAMATHAYUBAHM

MATHATOMPOBOLA TPAHCOOPMATOPA .....ooiiiiiiiieeeieee e
JIATEPATYPA .ottt
URL-agpeca npenpustuii, npom3BoasLLNX SNEKTPUYECKME MALIMHBIW TPAHCHOPMATODSI .........
URL-anpec PAQ EDC *POCCHR” ... .eiieiiiiiee e ettt e
MpunoxeHus:

1. Mackanb-nporpamma “PacyeT xapakTepucTMK XONOCToro xofa TpaHcdopmaropa” ................
2. TpaHcopMaTopbl CNELMANBHOMO HABHAUEHMS ........ceeeeeeeeeeeeeeeeee e
3. dopma otyeTa no JlabopatopHoi paboTe (06pasel OPOPMIAEHUST) ........ccvvvveeeeeeeeeeeiiinnn,
4. [MpymepHas nporpamma ANCUNNANHBI QNEKTPUYECKNE MALUMHDI ........eveeeereiereesiniieeeeesnneees

Puc. 3. Web-ctpanuua ¢ yuebHbim nocobuem (http://zabudsky.rusoderghanie.html)
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http://zabudsky.ru/resource/4.html
http://zabudsky.ru/resource/5.html
http://zei.narod.ru/trans_Rab_1.pdf
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http://zei.narod.ru/trans_Rab_2.pdf
http://zabudsky.ru/trans_Rab_2.pdf
http://zei.narod.ru/trans_Rab_3.pdf
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http://zei.narod.ru/Literatura_Trans.doc
http://zei.narod.ru/Literatura_Trans.doc
http://zei.narod.ru/Literatura_Trans.doc
http://zei.narod.ru/Literatura_Trans.doc
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http://zabudsky.ru/T1_Otchet.pdf
http://zabudsky.ru/programma.html
http://zabudsky.ru/soderghanie.html
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Puc. 4. KapTVIHbI MPOCTPAHCTBEHHOrO pacnpeneneHus: a — WHOYKUMWU MarHUTHOro nong,

6- HaNPSLKEHHOCTM MAarHUTHOTO Monst (kazpsbl cnana-gunsma)
(http://zabudsky.ru/filmr/film.html)



http://zabudsky.ru/filmr/film.html
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PesynbTatbl pacyeTa pabounx xapakrepuctuk I, n, cos@, s = f(P)
ACWMHXPOHHOIO ABUraTens ¢ KOPOTKO3aMKHYTbIM POTOPOM

Tabnuua 1. McxoaHble aaHHble

Pasow = 15.00 kBT Uthom = 220/380 B Mo = 28.40 A
Per = 0.369 kBT Puex = 0.117 kBT loa = 0.520 A
lop=7.910A r =0.355 Om r2’ =0.186 Om
¢1=1.025 a =1.051 a=0.364 Om
b’ =0.000 b=1.650 Om Swom = 0.024

Tabnuua 2. Pesynbtathl pacyeTa, BbinonHeHHoro Ha MK (cm. n.n 7 1 7.1 YMK)

# s - [ 0005 [ 0010 [ 0015 | 0020 | 0025 | 0.030 | 0.024
1 R Ov | 3946 | 1991 | 1340 | 1014 | 818 | 6.88 | 8.51

2 X Ov | 1650 | 1650 | 1.650 | 1.650 | 1.650 | 1.650 | 1.650
3 Z Ov | 3950 | 19.98 | 1350 | 1027 | 835 | 7.08 | 8.67
41 g A 557 | 1101 | 1630 | 2142 | 2635 | 31.09 | 25.38
5 | cosey | - | 0999 | 0997 | 0993 | 0987 | 0.972 | 0.980 | 0.982
6 | singy - | 0042 | 0083 | 0122 | 0161 | 0.198 | 0.233 | 0.190
7| ha A 6.09 | 1149 | 1670 | 2166 | 26.35 | 30.76 | 25.44
8 | Iy A 814 | 882 | 990 | 1135 | 1312 | 1516 | 12.74
9 h A | 1017 | 1449 | 1941 | 2445 | 2944 | 3429 | 28.45
0] A 571 | 1129 | 1671 | 2195 | 27.01 | 31.87 | 26.02
"l p kBT | 402 | 759 | 11.02 | 1430 | 17.39 | 20.30 | 16.79
12 py kBt | 011 | 022 | 040 | 064 | 092 | 125 | 0.86

13 p, kBT | 002 | 007 | 016 | 027 | 041 | 057 | 038

14 pys | KBT | 002 | 004 | 006 | 007 | 009 | 010 | 0.08

15| SP kBT | 063 | 08 | 110 | 146 | 190 | 241 | 181

16| P, kBT | 338 | 677 | 992 | 1283 | 1549 | 17.89 | 14.98
17| 7 - | 0842 [ 0892 | 0900 | 0898 | 0.891 | 0.881 | 0.892
18 | cosg - | 0599 | 0795 | 0860 | 0.886 | 0.895 | 0.897 | 0.894

HomuHanbHble AaHHble CMPOEKTUPOBAHHOIO ABUraTen .
PZHOM =15 KBT, U1H0M =220/380 B, I1H0M =284 A, COSPHom = 0894, MHom = 0.892.

MeToauuyeckme peKoMeHAALMN CTYAEHTY-pacyeTyuKy no aHanu3y pesynbTaTos:

1) CpaBHUTb paccynTaHHOE 3Ha4YEHWE MOLLHOCTW P2 Ha Bany gsuratens
(cm. B Tabn. 2 cTpoky 16) ¢ 3agaHHbIM 3HaueHnem P2 (cM. 3apaHue);

2) CpaBHUTbL paccyUTaHHble 3HAYEHNS KN M W KO3 ULMEeHTa MOLLHOCTU COS¢
(cm. B Tabn. 2 ctpoku 17 1 18) ¢ NPUHATLIMM 3HAYEHUAMM (CM. 3aaaHue).
Ecnn paccunTaHHble BENMYMHbI OTAIMYAIOTCS OT YKasaHHbIX 6onee yem Ha 15 %,
TO He0BXOAMMO BHECTW KOPPEKTUBLI B PACYET W BbINOMHMUTL €r0 €Ll pas.

Puc. 5. TekcT hanna ¢ pesynbTatamu pacyeTa paboumnx xapakTepucTK aCUHXPOHHOTO ABuraTens
(http://zabudsky.ru/Technical_Requirement AD.pdf)
(B ka4ecTBe TecTa NPUHATLI AAHHbIE, M3NOXEHHBIE B KHUME: [POEKTUPOBAHME 3NEKTPUYECKNX MALLMH:
y4eb. nocobue ans By3oB / nog pea. W.MN. Konbinosa. — M.: Beicwas wkona, 2002. — C.467)



http://zabudsky.ru/Technical_Requirement_AD.pdf
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Y G\ X » e i -
MNMOBBILLAKOIINIA CUMOBOW TPEX®A3HbBI MACTIAHBLIN

TPAHC®OPMATOP HA 3JTEKTPOCTAHLNN

OCEBAA OINPECCOBKA 1 CYLIKA OBMOTOK HH
W BH TPAHCOOPMATOPA

Puc. 6. CKpUHLLIOTbI KapoB KOMMLIOTEPHOrO BUAEO(DUITEMA
«KOHCTPYKLMS 1 TEXHOMOIMS 3neKTpUYeckmnx MawnHy. YacTtb 1. TpaHchopmaTops!:
a — otorpadms TpaHcdopmaTopa, YCTaHOBNEHHOrO Ha AcyaHckoi M3C;

6 — oceBas onpeccoska vt cyLwka obmoTok HH 1 BH TpaHcdopmartopa
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a
if_ﬂ' Ff _""cbf %"'EU_" Ia_"Fa: Faq
q Huarpamma noctpoena.
E Yroi ¢ = 0 rpajaycos.
0 MIC obmotku saikops Fa = Fag HanpaeneHa no ocu q.
R i MOC obmoTku Bo3ByXaeHusa Fr HanpasneHa no ocu d.
a Peakuus skopsa SBnseTcd nonepeqHoun.
=0 ) .
Fa= Fao
Ff Al- RN -S\
d —== \_ _/ d
@@ @@,
i
q
PEAKLIMA AKOPA ABHOMONKOCHOIO Cr
NP AKTUBHOW HATPY3KE

Puc. 7. MynbTumeauitHble hparMeHTbl BUOEONEKLMN «Peakums SKopst CUHXPOHHOM MaLUMHbI»,
UAMIOCTPUPYIOLLME B AUHAMWKE BIUSIHWE aKTWUBHOW Harpy3kW, NOAKMIOYEHHOM K 0BMOTKe skops:

d — B3aMMHas OpUEeHTaLMA MarHUTHbIX nonen AKOPA N NHOYKTOPA; 6 — BEKTOpHada anarpamma
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UCAOBWMA CO3AAHUY BPALIAIOWErOCH MACHUTHOIO NOAY TPEXPA3HOM PACHPEAEAEHHDM DBEMOTKOM:
1. Po3b 0BMOTKWM CMELEHE B NPOCTPOHCTBE HOo 120 31eKTPUUeCKMX TPOANYCOB;
2. Tokn B @a30x cMeuweHs Bo Beemern Ho 120 roogwcos

$UCGTI."I :-‘.'

=
b
m

rooa
T

30 60 \oo 120 150 e0 210 Tea0 270 Ta00 T30 360

S

reog

10 T240 fla70 Tao0 T3307360

6

Puc. 8. OparMeHTbI BUgoMaTeprarnos, UNMOCTPUPYIOLLME B AMHAMUKE YCNOBUS CO3AaHMUS BpaLLakoLLerocs nons
TpexdasHoit 06MOTKOIA, COOTBETCTBYHOLLME Pa3NNYHBIM MTHOBEHHBIM 3HAYEHUSIM TOKOB B 0OMOTKE:

a - ib=|- ia|z0,707, ic=0; 6 - ia=i0=0.5, ib=-1.0
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UK AAAKA BAPAEAHHOW OEMOTKU B MA3LN 9KOPH MALIMHE NOCTOAHHOTD TOKA

MoponnenbHOA BeTBs OBMOTKM
leppasa Etoran
S 1 4
S 2 5
- 3

YKnagka 5-n cekumnu.
Hauano 5-1 cekyumn
noacoeuMHAETCH K 5-i
KONMEeKTOPHOW NnacTuHe,
a nesasi CTOpOHa CeKuun
yKnagblBaeTca
HaBepx 5-ro nasa

Monoxe-| #4 cekuvn B 2eTBM |4 5,
g COKLMR
akops | 1-7 BeTBL| 2R BETEbL
0* ,2wm3 4, 54K 6 HeT
30* Tne 415 3ub
&0* 6, 1wneé 3,4n5 HeT
90* 6wl Ind|l 2us
120 9, 6Kkl 2,3 m4 HeT
150* Jme 2 w3 1wn4
180° 4, 5K b ,2wn3 HEeT
clo* 4m S lwne 6w 3
240* 3, 4m3 6,1 me HeT
270° 3un 4 6wl Sw
I.H.
3A0.C HO WETKAX, BLINPAMASHHAR KOANKTOPOM
1.0 —
U%EAW
0.5 —

0.0

0.0 30 Ten oo "120 "so "o T210 240 T2z 300 T 330" 360
rean

Puc. 9. ®parmeHThbl BUAEOMaTEpUanos, UNMOCTPUPYIOLLME B AMHAMUKE NPOLLECC YKNaaku U YCTPOMCTBO SKOPHOM

0BMOTKM MaLLUHBI IOCTOSIHHOTO TOKa (&), a Takke BbiMpMIEHIe HanpsKeHHs KornekTopoM rerepatopa (B)
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BbiBog

B pesynbrate wucnonb3oBaHWs npenogaBaTtensMu U CTydeHTamu paspaboTaHHbiX YyebHO-MeToanyeckoro
KOMMIeKca ANCUMMINHBLI «QNEKTPUYECKME MaLUMHbI» (3MeKTpoHHas peanusaums YMK pasmelueHa B MHTepHeTe,
http://zabudsky.ru/ind.html), 1 MynbTUMEOWAHLIX NPUNOXEHWA MOBbIWEHA 3GDEKTUBHOCTE  U3NOXKEHNS
MaTtepuana, AOCTUTHYTO MOHMUMaHWe CTyAeHTaMW CROXHbIX BOMPOCOB TEOPWUWM W YCTPOWNCTBA 3MEKTPUYECKMX
MaLUMH 1 TpaHCcopMaTopOB.
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