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JIABOPATOPHASI PABOTA N21. UCCNEAOBAHME
3JIEMEHTA NOMAreHcA

Llenb pabotbi

O3HakoMneHne ¢ oaHUM 13 I'IpOCTGVILIJVIX TUMNoB VI31'IyLIaTeJ'Iel7I -
3JIEMEHTOM ﬁoﬁreHca, npmo6peTeHV|e HaBbIKOB MaTEMaTU4E€CKOIro Mo-
OENNPOBAHUA XapPaKTEPUCTUK U3NTyHYEHUA MNOBEPXHOCTHbIX QAHTEHH,
paclnmpeHne HaBbIKOB MCMOJIb30BaHUA COBPEMEHHOIO0 NMPOrpaMMHOro
obecneyeHuns npn NpoBeaAEHNN KOMIMbIOTEPHOIO MOAENMPOBaHUA.

CopepxxaHue paborbl

1 O3HakoMNeHWe C BbIBOAOM paCYETHbIX COOTHOLUEHMI Ans
KOMMOHEHT BEKTOPOB HAaMpsXXEHHOCTU 3/1eKTPUYECKOrO0 U MAarHUTHOIO
nonen anemeHTa MNolreHca, a TakXke CUCTEMbI U3 AaHHbIX 3/IEMEHTOB.

2 BbluncneHne napaMeTpoB OTBEpCTUS, obecneuMBalowmx 3a-
OaHHYIO LWUMPUHY AnarpaMmbl HanpasfeHHOCTU B £- N H-NNOCKOCTSX.

3 MocTpoeHune oblero BMaa AvarpamMMbl HanpaBfEHHOCTU CU-
CTeMbl 3neMeHTOB [loireHca, a TakXe ee cedyeHun E u H-
N/IOCKOCTSIMU.

4 lMpoBeaeHWe CpaBHUTENBHOMO aHanM3a MOJSIyYEHHbIX pe3ysb-
TaToOB MccneaoBaHns n opMyIMpoBKa BbIBOAOB.

MporpaMma noAaroToBkM K paébore

1 N3yunTb TeopeTnyeckme NONOXKEHNS, Kacalowmecs sfeMeHTa
MoWreHca M HeNpepbIBHOM CUCTEMbl U3 3NeMeHTOB [tolreHca (cM.
n.2.3 u3 [1]).

2 YSCHWUTb Uenb M NOpsAOK NpoBeaeHns nabopaTopHoi pabo-
Tbl.

3 O3HaKOMUTBLCA C pacyYeTHbIMU COOTHOLUEHUSIMU, MPOBECTU UX
aHanus.

4 MoAroToBUTLCA K OTBETAM Ha KOHTPOJIbHbIE BOMPOChHI.

5 MNoproTtoeuTb 6naHk oTyeTa No paborte.

OnucaHue nopsigka pa6oTbl

MporpaMMa MOAENMPOBAHNA XapaKTEPUCTUKN HarpaBneHHOCTM
MOBEPXHOCTHOW aHTEHHbI B BUJE OTBEPCTUSI B META/NIMYECKOM dKpaHe
Huygence.xmcd peanusoBaHa B s3blkoBOM cpefe MathCad. MeomeT-
pUs 3a[1@a4M NoKa3aHa Ha pUcyHke 1.
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PucyHok 1. — F'eomeTpus 3agaun

B npeanaraemom k nabopaTopHoi paboTte alne npuBoaMTCS
3aroToBKa TEKCTa MpOrpaMMbl, B KOTOPOM OTCYTCTBYET psj onepaTto-
pOB, OMUCHIBAIOLLMX BbIYMC/IEHME OCHOBHbIX MApaMeTPoB.

PaboTa BbINOMHSIETCS B CeaytoLlen NocriefoBaTebHOCTH.

1. 3anaHne ncxo[HbIX JaHHbIX.

3agaHne MCXOAHbIX AaHHbIX OCYLEeCTBASIETCS NPOrpaMMHbIM
obpa3oM B 3aBUMCMMOCTM OT HOMepa BBeAeHHOro BapuaHTa NV (no-
cnepgHssa undpa B 3adetke, T.e. oT 0 o 9). [Ans BBeAeHHOro HoMepa
BapvaHTa Ha 3KpaH BbIAAKOTCS UCXOAHbIE AaHHbIe Ans pacdeTa: 4a-
CTOTa nepeaaTyMka, a TakKe ABa 3HAYEHMS LUMPUHbLI FNaBHOro fe-
necrka AumarpamMbl HanpaBfEHHOCTU B TNaBHbIX MockocTax. lons
JaHHbIX MApPaMeTPOB BblAENEHbl XENTbIM LBETOM. 3afaHHble 3Haye-
HWUS 3aHocATCs B Tabnuuy 1.

Tabnvua 1. — XapakTepucTMK1 HanpaBIeHHOCTN OTBEPCTUst

NcxoaHble /o 2A0; , rpan 2A0], rpan

AaHHble My

Pesynbtathl | A, M a b

BbIUMCIIEHNI B AJIMHaX | B MeTpax | B A/IMHax | B METpax
BOJH BOJH
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2. Bbl4ncrieHne BCrioMoraTesibHbIX BENYNH.

Ha ocHoBaHMK BblA@HHbIX NPOrPaMMON UCXOAHBIX AAHHBIX pac-
CYMTBLIBAIOTCSA ANMHA BOSHbI A W BOSTHOBOE YnCo £ .

3. lpoBegeHne pacyeTos.

MpoBeaeHe pacyeToB OCYLLECTBNSIETCA B HECKO/IbKO 3TarnoB:

3.1 3apgaHune npoueaypbl BbluMcneHnss hyHKUMn KoTenbHMKoBa
(sinc);

3.2 3afaHune npoueaypbl BblUUCIEHNS AMarpaMM HanpaBieHHO-
CTW anemeHTa lMonreHca;

3.3 3agjaHue npoueayp BbUMCIEHUS OOBLEMHOW AMarpamMbl
HanpaB/fIEHHOCTU NPSMOYrOIbHOMO OTBEPCTUS WU [NAaBHbIX CEYEHUM
AnarpaMMbl HanpaseHHOCTY;

3.4 3agaHue npoueaypbl BblUMCIEHNS pa3Mepa OTBepCTUS B 3a-
BMCMMOCTM OT 33af@aHHOWM LUMPUHbI TNABHOrO JNienecTka Auarpammbi
HanpaBfEeHHOCTY;

3.5 MogenupoBaHWe MO MOMyYeHHbIM (popMynaMm 06bLEMHOM
AnarpamMbl HamnpaBfiEHHOCTM B OBOOLLEHHON CMCTEME KOOPAMHAT, a
TaKXKe ee rMaBHbIX CEYEHUN;

3.6 CpaBHeHME MOJyYeHHbIX B pe3ynbTaTe MOAENMPOBAHMSA
3HAUYEHWN LUMPUHBI TNABHOMO NIEMECTKa AnarpamMmMbl HarpaBaeHHOCTU
B NaBHbIX CeYeHMsX C 3adaHHbiMW. CpaBHEHWe OCyLIeCcTBASETCS Mo
NJIOCKMM CeYEeHMAM C MOMOLLbIO 3aKknaaku Trace. Ecnmn 3HauyeHns cos-
nagatoT, TO pacCUMTaHHbIE 3HAYEHUSI Ppa3MepoB OTBEPCTUS 3aHOCATCS
B Tabnumuy 1. B NpoTMBHOM Crlydae HeobxoaMMO NpOBEPUTL 3afaHHble
npoueaypbl 1 NOBTOPUTbL pacyeThl.

Copep)xaHue oTueTa

OTyeT no nabopaTopHoli paboTe MOXET 6biTb BbINOMHEH Kak
PYKOMUCHBIN, TaK U C UCMOMb30BaHNEM BbIUUCIIUTENBHOW TEXHUKW.

OTueT Jo/mKeH BKOYaTh:

- Ha3BaHwue paboTbl, Lenb NccneaoBaHui,

- PUCYHOK, MOSICHSIIOLMIA FreOMETPUIO 3aAauMn,

- UCNOMb3yeMble pacHETHbIE COOTHOLLEHNS;

- 3aM0SIHEHHYIO Tabnuuy 1;

- T[NaBHble CEeYEeHUs MNOMy4YeHHON OObeMHOW AuarpaMMbl
HanpaBfeHHOCTU C yKa3aHWEM MeCTa M3MepeHus LUMPWHbI FNaBHOroO
nenecTka;

- BbIBOAbI MO paborTe.
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KoHTponbHbIE BONPOCHI

1. NMoueMy fanbHSs 30Ha Ha3bIBAETCS «30HOWN U3MyUYEHNUN»?

2. Yto Takoe npuHUMn MorreHca? YUTo Takoe aneMeHT [MolreH-
ca?

3. KakMM 3aKOHOM OMUCbIBAETCS XapaKTepUCTUKA HanpasfieH-
HOCTM 3ne-MeHTa lMolreHca?

4. Yto npeacTtaBnsitoT COB6OM AMarpamMMbl HanpaBfiEHHOCTM B
nnockocTax E- H? Ana 4yero Mcnonb3yloTcs AaHHbIE MOHATUSA, KakuM
yrnaM OHW COOTBETCTBYIOT?

5. Kakumn opmynamm onpepensieTcs WMpMHa Avarpammbl
HarnpaBnNeHHOCTM MPSAMOYroNbHOMO OTBEPCTUS?

6. Kak 3aBuCUT WWpWMHA T[MABHOMO JflenecTtka Auarpammbl
HanpaBfeHHOCTN OT pa3MepoB OTBEPCTUS.

Cnucok nutepaTtypbl K labopatopHoi paborte N21

1. 3Be3guHa M.1O., Llokosa lO.A. DnekTpoMarHuWTHblE Nons u
BOJTHbI (JTEKUMOHHBIN Kypc). PocTtoB-Ha-[oHy: AITY, 2016. [Onek-
TPOHHbII pecypc]: URL:
http://de.donstu.ru/CDOCourses/30c97dab-1bbe-437¢-8794-
e741tdfc1521/2939/2742 .pdf.

2. MNetpoe B.M. 2nekTpoauMHamuka M pacrnpoCTpaHeHWe paavo-
BOSH. M.: Paguno u cessb, 2000.

3. BokoB J1.A., 3amoTpuHckmin B.A., MaHgens A.E. dnekTpoaunHa-
MMKa W pacnpocTpaHeHne paavoBonH. Tomck: TOMCKMI rocypap-
CTBEHHbIA YHUBEPCUTET CUCTEM YMpPaB/IEHUS U PagMO3/EKTPOHM-

K, 2012. [2neKTpoHHbIN pecypc]: URL:
http://www.iprbookshop.ru/13874.html (nata obpalleHuns:
7.03.2016).
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JIABOPATOPHASA PABOTA N22. UCC/NNTEAOBAHME
PACIMPOCTPAHEHUA SJIEKTPOMAITHUTHbIX BOJIH
B ®EPPUTE

Llenb pabotbi

O3HakoMmneHne ¢ addekTamn, BO3HUKAKOWMMK MNPU  pacnpo-
CTPaHEeHUM BbICOKOYACTOTHOMO 3/1IEKTPOMAarHMTHOro NMons B rmpoTpon-
HOM cpefe; OUEeHKa BO3MOXHOCTM MPUMEHEHUS AaHHbIX 3(dheKkToB
ANsl yNpaB/ieHNs BbICOKOYACTOTHbLIM 3/1EKTPOMArHMTHbLIM MOJEM.

CopepxxaHue paborbl

1 WccnepoBaHue XapaKTEpUCTUK MIOCKOM 3N1EKTPOMArHUTHOM
BOJIHbI MPU MPOXOXAEHWUN Yepe3 NPOAOSIbHO HaMarHUYEHHbIN heppuT:
BbIUNC/IEHME XapaKTEPUCTUKN BOJHbI U MX 3aBUCMMOCTb OT BEMYMHBI
Nossi NOAMArHNYMBaHMUSI, U3yYeHne YCNoBUIMA BO3HUMKHOBEHMS 3cdek-
TOB cMelleHuns 1 Gapages.

2 WccnepoBaHue XapaKTepUCTUMK MJIOCKON 31eKTpoMarHUTHOM
BOJIHbI MPU MPOXOXAEHWUN Yepe3 MonepeyHo HaMarHUYeHHbIN heppuT:
ornpeaeneHve NapaMeTpoB BOJHbI, U3yyeHne 3deKToB, 00yCI0BNEH-
HbIX pacrpoCTpaHEHWEM BOJHbI B heppuTe.

MporpaMma noAaroToBkM K paébore

1 N3yunTb TEOpeTUYecKne MoNoXKeHWs, Kacalowmecs 3aKOHO-
MEpHOCTEN pacnpoCTpaHeHUss BOMH B NPOAOSBHO W  MOMEepeyHo
HaMarHu4yeHHbIX depputax (cM. n.3.2 us [1]).

2 YacHuUTb Lenb U nopsiaok nposeaeHust nabopaTtopHol pabo-
Thl.

3 O3HAKOMUTbCSA C pacYeTHbIMU COOTHOLLEHWUSMU, MPOBECTU UX
aHanus.

4 MNoaroToBUTLCA K OTBETAM Ha KOHTPOSIbHbIE BONPOCHI.

5 MoproTtoBuTb 6naHk oTyeTa No paborte.

OnucaHue nopsigka pa6oTbl

MporpamMmma MoAennpoBaHWs Npouecca pacnpoCTpaHeHUs Bbl-
COKOYACTOTHOW 3MEKTPOMArHUTHON BOJHbI B MOAMAarHM4YeHHOM dep-
pute FaradZ.xmcd peanu3oBaHa B s13blkoBOM cpefe MathCad v npu-
BeaeHa B daiine 3aaaHus.
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B npeanaraemMom k nabopaTopHoi paboTe chaine npuBOAMTCS
3aroToBKa TEKCTa MpOrpaMMbl, B KOTOPOM OTCYTCTBYET psj onepaTto-
pOB, OMWCHIBAIOLLMX BbIYMCIEHNE OCHOBHBIX MApaMeTpOB.

PaboTa BbINOMHSIETCS B CeaytoLlen NocriefoBaTebHOCTH.

1. 3anaHne ncxo[HbIX AaHHbIX.

B cooTBeTCTBUM C HOMEpPOM BBefieHHOro BapuaHTa NV (nocnea-
Has Undpa B 3a4eTke, T.e. oT 0 40 9) nporpaMMa aBTOMaTUYECKMU Bbl-
BEAET Ha 3KpaH napaMeTpbl Moaenun (Nons BblAeneHbl 3e/1EHbIM LIBE-
TOM). MonyyeHHble NCXOAHbIE AaHHble 3aHOCATCs B Tabnuuy 1 oTyeTta
0 nabopaTtopHon paboTe.

Moapasaen cnpaBoOYHbIE AaHHble, BblAeneHHble ronybbiM LBe-
TOM, CTYAEHT 3anoJsHSET CaMOCTOSITENbHO.

Tabnuua 1. — McxoaHble AaHHble MpY NPOBeAEHWUN UCCIefoBaHNN

Ne HaumeHoBaHWe napameTpa 3HaueHve
n/n napameTtpa
1 OTHOCuTENbHAa AManeKkTpudeckas MnpoHuLae-

MOCTb € depputa

2 YacTtoTa f BbICOKOYaCTOTHOrO MarHWTHOMO Mo,
My

3 HanpsbkeHHOCTb nonsi noaMarHndmBaHust dep-
puta H_-107, A/m

2. lpoBegeHne pacyeTos.

MNpoBefeHne pacyeToB OCYLLECTBSETCA B ABa 3Tana:

2.1 UccnepgosarHme s3¢hghbexToB, BO3HUKAIOWNX MPH pac-
NpocTpaHeHNNn BOJIHbI NapasiyieJIbHO Hanpas/IEHNIO [0/
nogmMarHnYMBaHmsI.

2.1.1 B tabnuue 2 B nporpamMme FaradZ.xmcd poonpepenvTb
npoueaypbl BbMUCIEHNS OTHOCUTENbHBIX MAarHUTHbIX MPOHULAEMO-
CTel BOMH C NIEBbIM M MpaBbiM HarnpaBfeHWeM BpalleHus (nepsas
CTpoKa). 3anosiHeHWe OCTasbHbIX CTPOK Tabnuubl NpPOM30MAET aBTO-
MaTU4eCKu.

2.1.2 Tlony4yeHHble 3Ha4YeHUst MepeHecT B COOTBETCTBYHOLUME
rpadpbl Tabnumupl 2 6naHka oTyeTta. NepeHecTn pUCyHoK 1, nnncTpu-
PYIOLLMIA FEOMETPUIO 3aaaum B BnaHK oTyeTa.

2.1.3 MepeHecTn B bnaHk oT4yeTa rpadukun, UNIKCTpUpyowme
3aBMCUMOCTb CBOWCTB heppuTa AN pacrnpoCTPaHSAOWLMXCA BOSIH OT
BE/TMYMHBI OTHOCUTENBHOW HaMNpsHKEHHOCTU MOAS NoAMarHMUMBaHUS B
MOMEHT pe30HaHca.
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Tabnuua 2. — Pe3ynbTaThbl UCCNeaoBaHUA 0CO6EHHOCTEN
paCcrnpOCTpaHeHUs 3NEKTPOMAarHUTHbIX BOJTH
B HaMarHM4yeHHoM ceppute

Ne HanmeHoBaHWe napameTpa 3HayeHuve
n/n napameTtpa
MapannenvrHas opmeHTaynsi BEKTOPOB MarHUTHbIX M0/1€H
1 MNpeacTaBneHue BOMHbI IMHENHOW Nonspu3aumm
2 HuXHAs rpaHMU@ BENMYMHBI NMOMS NoAMarHn4m-
BaHMUS, MpWM KOTOPOM BO3HMKAET 3hdekT cMme-
LeHMsi nons
3 MocTosiHHas ®apapes 0', rpaa/m
4 BonHoBoe conpotusneHve, OM

- B OTCYyTCTBMM NONd nogMarHn4ynBaHus (l/V),
- BOJIHbl C N€BbIM HaNpaB/lEHUEM BpallEHUA

Z;

- BOJIHbI C MPaBbIM HaMpaB/IEHWEM BpaLleHUs

Z’Z2
lNepneHANKYNpHasi OPUEHTAaLUNsI BEKTOPOB MarHUTHBIX 1oJ1eH
5 MpeacTaBneHne BoSHbI JMHENHOW NONSipU3aLmm
6 OTHOCUTENbHAsA HanpPsHXEHHOCTb MONs noaMar-

HNU4YMBaHUA ONns nonepe4yHoro (bEppOMaFHI/ITHO-
ro p€3oHaHCa No CpaBHEHUIO C PE30OHAHCOM MpU

napannensHoM pacnpoctpaHeHun H, /H

pes

7 BonHoBoe conpoTtusneHnem, OM:
- 06bIKHOBEHHOI BOSHbI Z ; ;

- He06bIKHOBEHHOM BONHbI /

Heob

—_—>

¥

s F 3
= r 3 £ ¥
H~é <= 1 1 'l

AAvavavew
PucyHok 1. — FeoMeTpus 3aaaum Npy pacnpocTpaHeHnm
BbICOKOUACTOTHOMN BOJTHbI MApPas/enbHO Moo
noaMarHMunMBaHus

11
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2.1.3 MepeHecTn B bnaHk oT4yeTa rpadukun, UNIKCTpUpyowme
3aBMCUMOCTb CBOWCTB heppuTa AN pacrnpoCTPaHSAOWLMXCA BOSIH OT
BE/TMYMHBI OTHOCUTENBHOW HaMnpsHKEHHOCTU MOAS NoAMarHMUMBaHUS B
MOMEHT pe30HaHca.

2.2 UccnepgosarHme 3¢hghbexToB, BO3HUKAIOWNX 1PN pac-
NPoCTpaHeHny BOJIHbI NEPNEHANKYIIIPHO HarnpaBJ/IEHNIO 1015
nogmMarHnYmMBaHmsI.

2.2.1 B Ttabnuue 3 B nporpamMme FaradZ.xmcd poonpepenvTb
npoueaypbl BbMUCIEHNS OTHOCUTENbHBIX MAarHUTHbIX MPOHULAEMO-
CcTel 06bIKHOBEHHOM M HEOBLIKHOBEHHOWN BONMH (MepBasi CTpoka). 3a-
MOSIHEHME OCTaslbHbIX CTPOK TabnuLbl NPOU30MAET aBTOMaTUYECKM.

2.2.2 Tlony4yeHHble 3Ha4YeHUst MepeHecT B COOTBETCTBYHOLUME
rpadpbl Tabnumupl 2 6naHka oTyeTta. NepeHecTn pUCYHOK 2, ANOCTpU-
PYIOLLMIA FEOMETPUIO 3aaaum B BnaHK oTyeTa.

]

I

PucyHok 2. — FeoMeTpusa 3aaa4m Npy pacnpocTpaHeHUn
BbICOKOUACTOTHOM BOJTHbI NMEPMNEHANKYNSAPHO MOS0
noAMarHMunBaHus

2.2.3 MepeHecTn B bnaHk oT4yeTa rpadukun, UNICTpUpytowme
3aBMCMMOCTb CBOWCTB (heppuTa ANs pacnpoCTPaHSIOWMXCS BOSH OT
BE/IMYMHBI OTHOCUTENBHOM HaNPSHKEHHOCTU MONs NOAMarHUYNBaHUS B
MOMEHT pe30HaHca.

3. @opmympoBKa BbIBOAOB 110 pabore.

CpaBHUTb pe3ynbTaThbl Tabnuubl 2 U Nony4veHHbIX rpacdumkos. Ha
OCHOBE pe3ynbTaToB CpaBHeHue chOopMynMpoBaTh BbiBOAblI MO pabo-
Te.

12



t”K“M¢ praBHEHI/Ie AUCTAHIUOHHOT' O 06y‘{eHI/Iﬂ N MMOBbIILIEHU A 1<Ban1/1(1)1/11<au1/11/1

JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

Copep)xaHue oTyeTa

OTyeT no nabopaTopHoli paboTe MOXET 6biTb BbINOMHEH Kak
PYKOMUCHBIN, TaK U C UCMOMb30BaHNEM BbIYUCIIUTENBHOW TEXHUKW.

OTueT Jo/mKeH BKOYaTh:

- Ha3BaHwue paboTbl, Lenb NccnefoBaHui,

- PUCYHKM, NOSICHSIOLLME FEOMETPUIO 3aJauu,

- UCNOMb3yeMble pacHETHbIE COOTHOLLEHNS;

- 3aMnoJiHeHHble Tabnmubl 1 1 2;

- rpadvKkn 3aBMCMMOCTEN NapaMeTpoB Cpeabl, a Takke napa-
METPOB BOJHbI (ha30BOM CKOPOCTU) OT BEMMUMHbI MONS NOAMArHWUM-
BaHUS deppuTa;

- BbIBOAbI MO paborTe.

KoHTponbHbIE BONPOCHI

1. Kakune MaTtepuanbl oTHOCATCS K (pepputaM? B kakoM paguoda-
CTOTHOM Auana3oHe AaHHble MaTepuarnbl UCNONb3YTC?

2. Ha npvmeHeHnn Kakoro um3nyeckoro SIBNeHUs OCHOBbLIBAETCS
paboTta ceppuToB B ycTpoincTBax CBY?

3. MosicHuTe pasHuUy MeXAy 'MpOMarHUTHLIM U eppOMarHUTHbLIM
pe3oHaHcamu? YeM oHM 0bycrnoBneHbl?

4. KaknuMy KOMMOHEHTaMM XapakTepu3yeTcsl TEH30p MarHWTHOM
NMPOHMULL@EMOCTN HaMarHu4eHHoro depputa?

5. Kakune acdekTbl HabnoaaoTCa NpU pacnpoCcTpaHEHNUN BbICOKO-

YaCTOTHOM BOJIHbI B NPOAOSLHO HAMarHMYeHHoM cheppuTe?

6. Yem obycnosneHbl addekTsl Papages u cmelleHus nons? Ka-
KUM MHTepBasiaM MOCTOSHHOrO MarHWTHOrO MOSsi OHWM COOTBET-
CTBYIOT?

7. Kakyto nonspusaumio 6yaer umMerb CyMMapHOe 3ieKTpuyeckoe
N MarHUTHOE MOJIsl NOCNE MPOXOXAEHMS! BOSHbI NIMHENHOW MONSsi-
pv3aummn Yepes NPoAosIbHO HaMarHUYeHHbI (heppuT?

8.  Kakue acdekTbl HabnogaoTcs Npyu pacnpocTpaHEHUN BbICOKO-
YaCTOTHOW BOJHbI B MOMEPEYHO HaMarHU4eHHoM deppuTte?
9.  Kakyio nonspvsaumio 6yaeT MMETb NMHEHO MONSipU30BaHHast

BOJIHA 3MIEKTPUYECKOr0 MOAS MOCSE MPOXOXKAEHWUS B MONEPEYHO
HaMarHu4yeHHoM ceppuTe?

Cnucok nutepaTtypbl K labopaTtopHoi paborte N22

1. 3Be3guHa M.1O., Llokosa lO.A. DnekTpoMarHuWTHblE Nons wu
BOJTHbI (JTEKUMOHHBIN Kypc). PocTtoB-Ha-[oHy: AITY, 2016. [Onek-
13
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. JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

TPOHHbII pecypc]: URL:
http://de.donstu.ru/CDOCourses/30c97dab-1bbe-437¢-8794-
e741tdfc1521/2939/2742 .pdf.

2. MNetpoB B.M. 2nekTpoauHamuka M pacripocTpaHeHWe paauvo-
BOSH. M.: Paguno u cessb, 2000.

3. Bokos J1.A., 3amoTpuHckmin B.A., MaHgens A.E. dnekTpoaunHa-
MMKa W pacnpocTpaHeHne paavoBonH. Tomck: TOMCKMI rocypap-
CTBEHHbIA YHUBEPCUTET CUCTEM YMpPaB/IEHUS U PafMO3/IEKTPOHM-

K, 2012. [2neKTpoHHbIN pecypcl: URL:
http://www.iprbookshop.ru/13874.html (nata obpalueHns:
7.03.2016).
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JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

JIABOPATOPHASA PABOTA N23. UCC/NTEAOBAHME
NAAEHUA NJIOCKOM BOJTHbI HA FTPAHULLY
PA3AENA CPE[]

Llenb pabotbl

WccnepoBaHne CTPYKTYpbl 3MEKTPOMarHUTHOMO Mosisi, BO36YyX-
[@eMoro npy nageHWn oaHOPOAHOW MNOCKOM BOSHbI HA MPaHULy pas-
[ena cpep; BbisiBNeHWE 0COBEeHHOCTEN, 0BYCOBNEHHBIX MNONSpU3aLm-
€l BOJHbl, XapaKTEPUCTUKaMW Cpes W BENMYMHOW Yrna najeHus;
pacliMpeHne HaBblKOB MCMOJIb30BaHUS COBPEMEHHOMO MPOrpaMMHOrO
obecneyeHnss NpU MPOBEAEHUM KOMMbIOTEPHOTO MOZAENMPOBAHMS
3NEKTPOANHAMMYECKMX MPOLIECCOB.

CopepxxaHue paborbl

1 WccnepoBaHve BNWUSIHUSI MapaMeTpPoOB Cpefa Ha XapaKTepwu-
CTVKM BOJHbI B cpeaie 6e3 noTepsb.

2 WccnepoBaHne CTPYKTypbl BOJHbI, Mafatoleln no HopManu K
rpaHuLUE pasfena cpea Ans CyyaeB: a) BTopas cpefla NpeacTaBnsieT
coboi naeanbHbIN AMaNeKTpUK; 6) BTopas cpeaa — cpeda C noTepsaMu.

3 WccnepoBaHne CTPYKTYpbl MOSIHOMO MOJIS HAKMOHHO Majato-
el BOMHbI MapanfiefbHOM MoNspusauMn Ans ABYX BapuaHTOB: a)
BOJIHA MafaeT W3 cpefdbl ONTUYECKN MEHEE NJIOTHOW B Cpeay onTuye-
ckn 6onee nnoTHyto; 6) BoNHa MagaeT M3 cpedbl onTudeckn 6onee
MJIOTHOM B OMTUYECKN MEHEE MJIOTHY!IO.

MporpaMma noaroToBkM K paébore

1 U3yunTb TeopeTuyeckue MOSOXKEHUS, Kacatolwmecs 3aKOHO-
MEPHOCTEN OTpaXKeHWUs U MPENOMSIEHUS] BOSIH PasnMYHON Monsipusa-
LMK Ha NJIOCKOWN rpaHuLE pasaena cpea C pas/iMyHbIMU PU3NYECKUMU
napametpamu (cm. n.3.3 u3 [1]).

2 YSCHWUTb Uenb M NOpsAOK NpoBeaeHus nabopaTopHoi pabo-
Tbl.

3 O3HaKOMUTBLCA C pacyYeTHbIMU COOTHOLUEHUSIMU, MPOBECTU UX
aHanus.

4 MMoaroToBUTLCS K OTBETAM Ha KOHTPOJIbHbIE BONPOCH.

5 MoproTtoBuTb 6naHk oTyeTa No paborte.

15
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JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

OnucaHue nopsigka pa6oTbl

MakeT nporpamM, MNpeAHasHadeHHbIX ANnS NpoBeAeHus uccne-
[OBaHWA CTPYKTYpbl MOJS MJIOCKOM 3/1EKTPOMArHUTHOM BOJIHbI MpU
MafeHMN Ha rpaHuLy pasfena cped, BbINOSHEH B SI3bIKOBOM cpefe
MathCad v BknO4aeT Tpu Nporpammsl.

Ha nepsBom 31ane nccaeaoBaHuyl VCNONb3yeTcs nporpamMma AM-
nAMTyaa BosHbl.Xxmcd. McxoaHble AaHHble BbibnpatloTcs n3 Tabnmubl B
COOTBETCTBMM C HOMEPOM B XXYpHasne 1 nepeHocaTcs B Tabnuuy 1.
Tabnuua 1 — icxoaHble AaHHblE

BTopas cpena

MapameTp Mepsas | Cpepa  6e3 | Cpepa ¢ note-

cpena notepb (cny- | psmu (cnydaw
Yain «a») «6»)
Yactorta f, 'y
OTHocuTenbHas an-
aneKkTpuyeckass MnpoHU-
LaeMoCTb €

OTHocuTenbHas  Mar-
HWTHasl MPOHMLIAEMOCTb
1)

MepBbIN 3Tan

YaenbHas npoBoau-

MOCTb G, CM/M ) 0

TpeTun atan

Yron naaeHud eincid@nl’
rpaa

MoacTaBnsia B NOMsSi MPOrpamMMsl, BblAENEHHbIE 3€/1EHBIM UCXOA-
Hble AaHHblE CBOEro BapunaHTa, HeobxoaAnMMo
1) TMepeHecTn rpacdvku pacnpeneneHns amnanTyabl nons ans
cnyyast cpeabl 6e3 noTepb U cpedbl C NoTepsMU B BnaHk
OTYeTa.
2) BbINOAHWTL aHanM3 NOJTyYEHHbIX rpaUKoB M pe3ynbTaToB
BbIYUCIIEHUMN.

Ha BTopom 37ane wcnonb3yetcs nporpamma bprocrep.xmcd,
npeaHasHayeHHas An1s MOAE/MPOBAHUA CTPYKTYPbl 3/EKTPUUECKOrO
nons B6MM3M rpaHuLbl pa3aena cped npu NafeHun Ha Hee napan-
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nenbHO MOMSPU30BaHHON 3MEKTPOMarHWTHOW BOMHbLI. BTopasi cpega
npu 3TOM SIBASIETCS ONTUYeckn 6onee NIOTHOM MO CpaBHEHWUIO C nep-
BOW.

Moacraenss B NONs NporpamMel, BblAENEHHbIE 3eMeHbIM UCXOA-
Hble jaHHblEe CBOEro BapuaHTa, HeobxoanuMo

1) noCTpouUTb 3aBUCMMOCTb Yrfia NPenoMieHns OT yrna nage-
HUS;

2) BbIMUCIUTL BEMUMHY yrna bprocTepa;

3) nocTpouTb rpacmkn 3aBUCUMOCTU KO3PULIMEHTOB PpeHe-
NSt OT yrna nafeHuns niaockon BOJHbI;

4) nocTpouTb MNOBEPXHOCTHLIM rpaduK pacrnpeseneHus am-
NANTYAbl 3NEKTPUYEcKoro nons B6nu3u rpaHuubl pasgena
cpen Ans 3afaHHOro yrna najeHuss U HaWAeHHOro yrna
bpioctepa;

5) 3aHectn B Tabnuuy 2 3HayeHuns koadbuumeHToB OpeHens
n yrna bpioctepa. CpaBHWUTbL MOMyYeHHbIE pe3ynbTaTbl U
[aTb (PU3NYECKYIO TPaKTOBKY.

Tabnuua 2. - KoapdumumeHTsl GpeHenst u cBsizaHHbIE C HUMK
BE/IMYMHBI MPU HAKNOHHOM MajeHnm
BOJHbI NapasinesibHon nonsipusaumnm

MNapameTp BenuuunHa

KoadpdmumeHT oTpaxeHus Iq‘ npu Qukcmpo-

BAaHHOM YrIJi€ NageHns

KoapdmumeHT npoxoxaeHus q (ukcnpoBaH-

HOM yrne nageHunsa

Yron bptoctepa 6H 51 Tpan

Kputuueckuin yron 0, , rpaa

Ha 1perpem 3Tame wcnonb3yercs nporpamMma  Kputuyeckui
yron.xmcd, npeaHasHadeHHas Ans MOAENMpPOBaHUS CTPYKTYpbl 3Mek-
Tpuyeckoro nons B6AM3M rpaHvubl pasgena cpef nNpu najeHuu Ha
Hee napannesnibHO MossiPU30BaHHOM 3/1EKTPOMAarHUTHON BOJHbI. BTo-
pas cpefa npu 3TOM SBISIETCS ONTUYECKN MeHee NJIOTHOM Mo CpaBHe-
HUIO C NEPBON.

MNoacTaBnsAa B Nong NporpaMmsbl, BblAeNEHHbIE 3e/1eHbIM UCXOA-
Hble JaHHble CBOEro BapuvaHTa, HeobXoAMMO MNOMEHATb MapameTpel
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t”K“M¢ praBHEHI/Ie AUCTAHIUOHHOT' O 06y‘{eHI/Iﬂ N MMOBbIILIEHU A 1<Ban1/1(1)1/11<au1/11/1

3ﬂ81{TpOMaFHI/ITHbIe IMOJIA XU BOJIHBI. 3ﬂel{Tp0ﬂ,l/IHaMl/IKa

Y paclpocTpaHeHue paJJMOBOJIH

cpen (€, <> €, ). lanee Tpebyerca:

1)
2)
3)

4)
5)

6)

1)
2)

3)

4)

5)

BbIYUCIUTDL BENMYMHY KPUTUYECKOro yrna v yrna bpiocre-
pa;

NOCTPOUTb rpachuKn 3aBUCMMOCTU Ko duLUneHToB dpeHe-
N OT yrna NafieHusl MIOCKOW BOJHbI, BblAeNss Harpaene-
HMe, COOTBETCTBYIOLLEE KPUTUUECKOMY YITly;

MOCTPOWUTL MOBEPXHOCTHLIM FpadvK pacnpeseneHvst am-
NANTYAbl 3NEKTPUYEcKoro nons B6nuau rpaHuubl pasgena
cpen ANna 3ajaHHOro yrna najeHusl U HaeHHoro 3Hade-
HUS KPUTUYECKOTO Yrna;

3aHecTu B Tabnuuy 2 3HaveHus koadduumneHToB GpeHens,
KpuTnyeckoro yrna. CpaBHUTb NOMy4YeHHbIe pe3ynbTaTbl U
[aTb (PU3NYECKYIO TPAKTOBKY.

BbINOMHWUTL @HANN3 MOJSlyYeHHbIX Ha BCeX Tpex 3Tanax pe-
3yNbTaToOB U CPOpPMyNNpPOBaTh BbIBOALI NO paboTe.

Copep)xaHue oTueTa

OTyeT no nabopaTopHoli paboTe MOXET 6biTb BbINOMHEH Kak
PYKOMUCHBIN, TaK U C UCMOMb30BaHNEM BbIUNCIIUTENBHOW TEXHUKW.
OTueT Jo/mKeH BKOYaTh:

- Ha3BaHWe paboTbl, Lenb UccnefoBaHni,

- PUCYHKM, NOSICHAIOLLME reOMETPUIIO 3a4aun,

- UCMONb3yeMble pacHETHbIE COOTHOLLIEHNS;

- 3anoJiHeHHble Tabnmubl 1 1 2;

- rpadvK1, UNAIOCTPUPYIOLLME 3aBUCUMOCTM YIIOB OTPaXKEHMs
N yrna npoxoXxaeHust oT yrna nageHus;

- BbIBOAbI MO paborTe.

KoHTponbHbIE BONPOCHI

Kak opueHTUpOBaHbl BEKTOPa HaMpPsXXEHHOCTU 3/1eKTPUYECKOro

M MarHUTHOTO MOJEN B BOJSIHAX NapaniefibHoN U NepneHavKynsp-
HOW nonsipusaumnm?

YTO Takoe yrmnbl NageHns, OTPaXXeHns n I'Ipe}'IOMJ'IeHVIFI?
YeM oTInYaloTCa XapaKTepucTUKK 3ﬂeI(TpOMaFHMTHOl7'I BOJIHbI B

cpene c notepsamMun?

YTO Takoe CKUH-C/ION?
(DOpMYJ'IVIpOBKVI N MarteMaTndyeCKNUE BblpaXXEHUA 060onx 3aKoHOB

CHennuyca.

YTO Takoe KpUTUYECKuin yron?

18
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7) YT0 Takoe yron bptocrepa?
8)  ®dusMyeckMn cMbiCi KOIMMULMEHTOB OTPAXKEHUSI U MPOXOXKAE-

HUS.
UcxoaHble gaHHbIE MO BapuaHTaM
[¢} [¢}
|’}l|/- |f~5|r & | & | Oy, 0, |’}l|/- |f~5|r € | & | Oy, 0,
n m Cv/ | n u Cv/ |,
M rpan M rpag
1 3 1 |3 1000 | 10 26 |20 |4 |16 | 800 |57
2 3 2 4 1000 | 40 27 | 20 2 14 | 800 19
3 35 |1 |25]1000 | 20 28 |22 |1 |3 |800 |20
4 35 |2 |8 1000 | 70 29 |22 |2 |6 |800 |8
5 35 |2 |16 | 1000 | 65 30 |22 |1 |80 |800 |28
6 |4 1 |3 1000 | 45 31 |25 |1 |10 /800 |O
7 4 1 |5 1000 | 35 32 |25 |2 |4 |800 |5
8 4 2 |16 | 1000 | 44 33 |25 |1 |6 |800 |66
9 4 1 |80 | 1000 | 32 34 |25 |1 |12 | 900 |32
10 |5 1 |4 |640 |30 35 |30 |1 |4 |900 |24
11 |5 1 |5 640 | 24 36 |30 |1 |3 |900 |22
12 |5 1 |6 |[640 |26 37 |30 |1 |5 |900 |18
13 |5 2 |8 640 | 68 38 |30 |2 |7 |900 |29
14 110 |1 |7 640 | 31 39 |32 |1 |8 |900 |70
15 |10 |1 |15 | 640 | 14 40 |32 |2 |5 [900 |75
16 |10 2 6 640 15 41 | 32 1 251750 |25
17 [ 12 1 8 640 | 60 42 | 32 2 9 750 |20
18 | 12 1 14 1640 | 44 43 | 35 1 6 750 14
19 [ 12 2 6 640 | 56 44 |35 2 14 | 750 |76
20 |12 |2 |38 640 | 47 45 |35 |3 |8 |75 |50
21 |15 |1 |15 | 800 |54 46 |35 |1 |7 |750 |40
22 |15 |2 |10 | 800 |39 47 140 |1 |6 |750 |30
23 |15 |3 |6 |800 |46 48 140 |2 |7 |750 |60
24 | 20 1 3 800 | 29 49 |40 1 14 | 750 | 22
25 |20 |2 [25]800 |11 50 |40 |1 |5 |750 |68
Cnucok nutepaTtypbl k labopaTtopHou pa6orte N23
1) 3BesguHa M.IO., lUokoBa HO.A. 3neKTPOMarHWTHblE MONS M

BOJTHbI (JTEKUMOHHBIM Kypc). PocTtoB-Ha-[oHy: AITY, 2016. [Onek-
TPOHHbII pecypc]: URL:
http://de.donstu.ru/CDOCourses/30c97dab-1bbe-437¢-8794-
e741tdfc1521/2939/2742.pdf.
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JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

MNetpoB B.M. 2nekTpoauHamuka M pacripocTpaHeHWe paauvo-
BOSH. M.: Paguno u cessb, 2000.

BokoB J1.A., 3amMoTpuHCckmit B.A., MaHaenb A.E. DnekTpoavHa-
MMKa W pacnpocTpaHeHne paavoBonH. Tomck: TOMCKMI rocypap-
CTBEHHbIA YHUBEPCUTET CUCTEM YMpPaB/IEHUS U PagMO3/IEKTPOHM-
K, 2012. [2neKTpoHHbIN pecypc]: URL:
http://www.iprbookshop.ru/13874.html (nata obpatueHns:
7.03.2016).
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JIABOPATOPHASA PABOTA N24. UCC/NTEAOBAHME
ANEKTPOMAIrHUTHOIO NOJ1A B
NnPAMOYIroJ/ibHOM BOJIHOBOAE

Llenb pabotbi

MpuBUTME HABbLIKOB NPUMEHEHUS METOAA SKBUBANEHTHbIX CXEM,
peanu3oBaHHOro B U3MEPUTENbHON NIMHUM, ANl pacdeTa napaMeTpoB
LJIMHHOM NuHUK: koadduumeHTa cTosuelt BonHbl (KCB), kKoMnnekcHo-
ro koacdduumeHTa otpaxeHus (KO), BXOQHOMO COMPOTUBAEHUS U CO-
NPOTMBAEHUS HArpy3Ku.

CopepxxaHue paborbl

1 OTpaboTka MeToankM M3MepeHusi KCB, KOMMMeKCHOro ko3ad-
(vuMeHTa OTpaXKeHUst C UCMONb30BAHUEM U3MEPUTENbHON NUHWK, a
TaKKe BbIYNCNIEHMSI Psfa NPOU3BOAHbLIX OT HUX NapaMeTpoB.

2 BbluMcneHve XapakTepuCTUK AJIMHHOW NIMHUM MO 3aAaBaeMo-
My MPOrpaMMHbIM CMOCOBOM pacrpesenieHnto HaMpsXKEHUS B JIMHUM,
XapaKTEPHOMY Afs OMpeaenieHHOro TUna Harpysku, C UCNosb30BaHU-
€M MeToAMKKU, 0TPaboTaHHOW Ha NepBOM 3Tane.

3 OnpepeneHne TunNa Harpysky Mo BbIYUCTIEHHBIM 3HAYEHWUSM
Moaynst U asbl KOMMIEKCHOrO KO3 ULMEHTa OTPaXKEHUs], a Takoke
rpacdvka pacnpeaeneHns HanpsXKEHUs B IMHUN.

MporpaMma noaroToBkM k paéore

1 N3yunTb TeOpeTUyecKne MosoXKeHWs, Kacalowmecs 3aKOHO-
MEepHOCTeN pacnpoCTPaHEHUS BOMH B ASIMHHBIX JIMHUSIX C Pa3fiMyHbIMK
TUNammn Harpysok (cM. n.4.4 u3 [1]).

2 YacHuUTb Lenb U nopsiaok nposeaeHust nabopaTtopHon pabo-
Thl.

3 O3HAKOMUTbCSA C pacYeTHbIMU COOTHOLLEHWUSMU, MPOBECTU UX
aHanus.

4 MNoaroToBUTLCS K OTBETAM Ha KOHTPOSIbHbIE BONPOCHI.

5 MNoproTtoeuTb 6naHk oTyeTa No paborte.

OnucaHue nopsigka pa6oTbl

Ona npoBefeHMs UMUTALMOHHONO MOAENUPOBAHUSA CHATUSA Xa-
PaKTEPUCTUK HArpysku C nomMoLlbro npw6opa N3MepUTENIbHasa NnNHUA,
NOKa3aHHOIro Ha puUcyHke 1, npeaHa3Ha4yeHa nporpamMma
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ZOHD

RPOOOALHAA
Hene

/

PucyHok 1. — BHewwHuit BUA Npubopa M3MepuTesbHas IMHUS Ha
OTpe3ke BOSHOBOAA

1. 3agaHne ncxoaHbIx AaHHbIX.

McxopHble gaHHble 33[4atoTCs aBTOMATMYeCcKu Mo 3afaHHOMY
HOMepy BapuaHTa (HoMep no nopsaky B xypHane — ot 0 go 40). Co-
OTBETCTBYIOLLME BapUaHTY UCXOAHble AaHHble Ha 3KpaHe, BblAesneH-
Hble XeNnTon 06nacTbio, NepeHocaTcs B Tabnuuy 1.

Tabnuua 1. — cxoaHble aaHHble

MNapameTpbl MMHUU BenuunHa
napamertpa

1. Homep BapuaHTa

2. Yacrorta reHepatopa f, [Ty

3.  KoadhduumeHT  nponopuMoHanbHOCTU  ANist
HanbonbLLeN CTOPOHbI BoNHOBOAA kpra

4. OTHOCHTENbHbIE pasMepbl Anadparm:
- kpda;
- kpdb

5. 3apaHHbIl KO3(@ULNEHT OTpaXKeHNs:
- MOaynb |F|

- dasa (rpap) arg(l")

2. OTpa6OTKa METOANKN BbIYNCTIEHNA XaPaKTEPUCTUK JIMHUU T10
PacripeEAE/IEHNIO Halrps>KEHNA B JINHUN.
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Ha nepBoM 3Tane paccyMTbIBAlOTCA OCHOBHbIE MapaMeTpbl Nn-
HuK. K JaHHbIM NapaMeTpaM OTHOCHATCS:
- A/IMHa BOJHbI B CBO6OAHOM NPOCTPaAHCTBE:

ho=clf,
roe ¢ =3-10% - ckopocTb cBeTa B CBOGOAHOM NPOCTPAHCTBE;
- [/INHa BOJHbI OCHOBHOTO TUNa /,, B NMHWK:

A

o I
)
2a

a=»\,-kpra - pasmep BonHoBOAa;
- BOJTHOBOE (XapaKTepUCTUYECKOE) COMPOTUBIIEHNE NIMHUN:

g—

=
1[0
2a

Ana  MoaenupoBaHUs  pacrpeaeneHnsl  BbICOKOHYACTOTHOro

HaNPSHKEHNUSA B U3MEPUTENbHOW NTMHUM HEO6X0AMMO BBECTU hOpMyIy,

CBA3bIBAOLWLYO BEIMHUHY HaNpsaXeHnsa ¢ USBECTHbIM 3HAYEHUEM KOM-
NNEKCHOro KOBq)q)VILlVIEHTa Hanps»KeHUs:

U(z) = \/ 1+ 2J|cos(arg(I") - 2Bz)+[I| ,

7\':

B

roe |F| - MoAy/b KO3(MDULMEHTA OTPAKEHNS;
arg(l") - dasa koapduumeHTa oTpaxeHus;

B - koacduumeHT dasbl BONHOBOrO YMcna;

Z — NOJNIOXXEHWE CEYEHUS B ANIMHHON NIUHUW.
PaccuntaTb BenuMuMHy Ko3(pdUUMEHTa CTOsYEN BOMHbLI MO
HanpsbkeHnto (KCBH) no HaMAEHHbIM 3HAYEHWSIM  MUHUMANbHOMO

(U, ) v MakenmanbHoro (U ) 3HaYeHUIn HanpsbKeHUs B IMHUK:
U
KCBH =,
U

min
Mo HavipeHHOMyY 3HadeHuto KCBH HanTtu Mozynb koadduumeH-
Ta OTpaxKxeHus
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|F| _ KCBH —1
KCBH +1
N CPaBHUTb €ro C 3afaHHbIM.
Ansa HaxoxaeHus dasbl kKoadduumeHTa oTpaxeHus Heobxoan-
MO BbINOMHUTL CrieaytoLume onepaLmu.
Mo paHHbIM rpadumka pacnpeneneHus HanpskKeHUs B IMHUK C

NOMOLLbIO 3aKnagkn Trace onpeaenuTb MOJSIOXKEHUE NepBOro f(l) n

min

BToporo /) MWHMMYMOB y3f10B CTOSueli BOMHbI, KaK MokasaHo Ha
pUCYHKe 2.
| [—| Hnockecims
HAZPY3KIL
2 ) A2

1
0 : z
10 Ap/2
T

PucyHok 2 — Mpachmk pacnpeneneHust HanpshkeHns
B U3MEpUTENbHON JIMHWAN

Onsa naHHbIX 3HaYeHui nonyynTb ANIMHY BOJIHbI B JINHUN

by =2000, =15,
[Janee BbluncnseTcsa dasza koaduLMeHTa OTPaXKeEHNS:
¢=2B0, —,
rae B=2n/A,.

MNony4yeHHoe 3HayeHue CPaBHMBAETCA C 3a[aHHbIM 3HaUYEHUEM.
CpenaTb BbIBOAbI.
Mo HavpeHHOMyY 3HauveHuo KCBH paccuntaTh BenmumHy KbBB:
1

KCBH
BennunHa koacbduumeHTa NonesHoro AenCTBUS pacCyMTbIBaET-
cs no dopmyne:
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n=1- |1“|2 .

3. Onpegenenne TMna Harpy3ku ro pacrpeicsieHuIo Harpsxke-
HUS B JIMHNN.

MNocnepoBaTenlbHO WM3MEHASA 3HAYeHMe HOoMepa Harpysku pp
(none BblAeneHo 3eneHbIM  LIBETOM) MNONyuuTb pacnpepeneHue
HanpshKeHUsa B NNHUMK.

Mo AaHHbIM rpadmka C UCMOb30BaHMEM OMUCAHHOW Bbille Me-
TOOVKWU OnpeaenuTb Moayfb U dasy KoadduumneHTa oTpaxeHus. Us-
MepsieMble BE/IMUNHBI BblAeNEHbl 3€1EHbIM LIBETOM.

BblumcneHHble napaMeTpbl JIMHUKN BblAENEHbI XKENTbIM LIBETOM.

[nsa kaxporo TMna Harpy3knm Ha 6naHke OT4YeTa 3anofHSAETCs
COOTBETCTBYIOWMIA cToNbel Tabnuubl 2, a Takke CTPOSTCS rpachukm
pacrnpeneneHuii HanpspbkeHU B IMHUK (ABE NepBble NOMYBOJHbI).
Tabnuua 2. — Pe3ynbTaThl UI3MepeHui

MNapameTpbl MMHUU Homep Harpysku

1 2 3 4

. arg(T")

O Nl v W N e
~
B

KN4 M

10. Tun Harpysku

11. BxogHoe conpoTUBAEHWE HOP-
MWPOBaHHOE

12. CornpoTuBIEHME Harpy3Ku

Mo AaHHLIM Tabnuubl 2 U NOCTPOEHHBLIM 3MOPaM HaNPSHKEHWI
onpeaensieTcs TWUM COOTBETCTBYIOLEN Harpy3ku: OTKPbITbIN KOHeL
BOJ/IHOBO/AA, KOPOTKO3aMKHYTbIA MOpPLUEHb, MHAYKTUBHAs WM eMKOCT-
Hasa anadparma. Beero aomkHO 6bITb 4 TMNa Harpy3ok.
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ﬂaﬂee Anga KaXaoro tina Harpy3KV| paCCLWlTbIBaeTCﬂ
- BeMM4YUNHa HOpMleOBaHHOFO BXOAQHOIo COl'lpOTl/lBHEHVlﬂ ONUH-
HOl>l| JIMHUN B MecCTe pacnonomeHMﬂ Harpy3KV|:
Z =1,
1+T
- COI'IpOTVIBneHVIe Harpy3KV|:

z,=wi L.
1+T

4. CBenermss 06 MCOb3yeMbIX PU MPOBEAEHNN UCCIIEA0BaHNY
TUNax Harpy3oK.

OTKpbITbIM  KOHEL BOJIHOBOAA MOXET paccMaTpuBaTbCs Kak
HanpaBfeHHbIN M3ny4YaTtenb. OTpaXxeHue OT OTKPbLITOro KOHLA BOJHO-
BOJA O4YeHb HEBESIMKO, a Mpu MOCTEMEHHOM paclUMpeHUMn BOMHOBOAA
(BONMHOBOAHbLIN pynop) OTPaXXEHWEe MOXHO MPAKTUYECKU MOSHOCTHIO
UckNlouuTb. B 3TOM Clyuae obecneumBaeTcs MOSHOE COrflacoBaHue
NIUHUKM CO CBOGOAHBIM MPOCTPAHCTBOM, YTO (U3NYECKM MOSMHOCTBIO
9KBMBANEHTHO A/IMHHON NWHWKM, paboTalolen Ha COrnacoBaHHYHo
Harpy3ky (COMpOTMBNEHME HArpy3kyM paBHO XapaKTepUCTUYECKOMY
COMPOTUB/IEHUIO JIMHUW WU SIBMISIETCS YACTO AENCTBUTENbHON BeMYU-
HoW, T.e. ¢ha3a ko3PUUMEHTa OTpaKeHWUs paBHa Hys; HOPMUPO-
BaHHOE COMPOTUBMIEHNE HArpy3ku paBHO 1). B nnHuMM yctaHaBnvBaet-
Cst pexuM beryLien BosHbI.

KOpOTKO3aMKHYTbIN MopLueHb (PUCYHOK 3,a), NpeacTaBnsieT co-
601 MeTanIMyeckylo NeperopoaKy, MMEIOLLYI0 XOPOLUMA KOHTaKT CO
CTEHKaMu BOSHOBOAQ. [Nsi yCTpaHeHus BO3GY)XXAEHUS BOMH APYrux
TUMNOB Neperopofka YCTaHaBNMBAETCS NeprneHANKYNSPHO OCU BOJTHO-
BOAQ, T.e. ee M/OCKOCTb COBMafaeT ¢ (POHTOM Mafalolein BOJHbI.
HeoaHOpPOAHOCTb AQHHOTO TWNA@ COOTBETCTBYET KOPOTKO3aMKHYTOMY
[BYXNpPOBOAHOMY Wnendy. Mepea NopwHEM B BOSIHOBOAE YCTaHaBu-
BaeTCcs crosiyas BonHa. OTPe30K KOPOTKO3aMKHYTOM JIMHWW ANMHON

MeHblle 0,25A, UMeeT MHAYKTUBHBIN XapakTep BXOAHOrO COMpOTUB-

nenns, a npu annHe 0,254, nuHns nmeeT BeckoHeuHo 6Gonbluoe

BXOAHOE COMpOTUB/IEHNE Ha paboyelt YacToTe. ITO CBOMCTBO KOPOT-
KO3aMKHYTOro YeTBEpPTbBOSIHOBOIO OTpEe3Ka J/IMHMM MO3BOSISIET UC-
MoMb30BaTh €ro B MPAKTUYECKUX LIENAX KaK «METanIMuYeckuin n3ons-
TOp». B U3MepUTENbHOM IMHUKN [aHHas Harpy3ka no3BoSseT Moaeu-
POBATb B JIMHUN PEXMUM CTOSAUEN BOJSIHBI.
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|
R
NN
|
|
|
AN
AN
\

N ] 23R 3

N

PucyHok 2. — KOHCTPYKUMM Harpysok: a — KOPOTKO3aMKHYTbIN
nopLueHb; 6 — MHAYKTUBHas AvacparMa; B — EMKOCTHas Anacdparma
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Lnagbparmel (pucyHkn 3,6,8) NpeacTaBnsioT cobor MeTannnye-
CKWe neperopofkun, YaCTUYHO MepeKpbiBaloLLne CeyeHre BOTHOBOAA U
pacnosnoXeHHble NepneHaMKynsapHoO ero ocu. Ha ycrynax B nNiocKocTu
COUSIEHEHMS BO3HMKAIOT TOKM M 3apsibl, CO3Jalolime MeCTHble peak-
TUBHblE NONS, YTO MPUBOAUT K AOMOSHUTENBbHLIM OTPAXEHUAM. DTU
NoNs SKBUBANEHTHbI LYHTUPYIOLLMM PeaKTUBHOCTSIM.

Mo cBOEMy BO3AEUCTBUIO OHW 3KBWMBANIEHTHbI BBEAEHWUIO B
[BYXMPOBOAHYIO JIMHWIO WHAYKTMBHOCTU (PUCYHOK 3,6) M eMKOCTU
(pucyHok 3,B). B €BSI3u C 3TUM OHM MOSTYYMSIM HA3BaHUE MHAYKTUBHOM
N eMKOCTHON anadparM. ®duanyeckn Hanmume peakTUBHOCTU Y Nobo-
r0 3MeMeHTa KOHCTPYKUMW XapakKTepusyeT KOHLUEHTpauuio 3Hepruu
3NEKTPUYECKOr0 WM MArHUTHOMO NoNs. ECin KOHLEHTpUpyeTcs sHep-
rMs 2NeKTPUYECKOro Noss, TO peaKTUBHas NMpOBOAMMOCTb HOCUT eM-
KOCTHOM XapakTep(3Hak MHWMOW COCTaBnsiolen NpoBOAUMOCTM MO-
noxuTenbHbIM, dasa KoahduumneHTa oTpaxeHust MeHble 180 rpan),
a ecM MarHWTHOrO Moss, TO MHAYKTUBHBIA (3HAaK MHMMOWN COCTaBns-
foLLelr MPOBOAMMOCTU OTpuUaTenbHbii, dasa koadbduumeHTa oTpaxe-
Husa 6onblie 180 rpaa). ECiM KOHUEHTPUPYETCS Kak anekTpudeckas,
TaK M MarHUTHas 3Heprus, TO XapakTep NPOBOAUMOCTW 3aBUCWUT OT
COOTHOLLEHUS MEXAY NONSAMM.

Copep)xaHue oTyeTa

OTyeT no nabopaTopHoli paboTe MOXET 6biTb BbINOMHEH Kak
PYKOMUCHBIN, TaK U C UCMOMb30BaHNEM BbIYUCIIUTENBHOW TEXHUKW.

OTueT Jo/mKeH BKOYaTh:

- Ha3BaHWe paboTbl, Lenb UccnefoBaHni,

- PUCYHKW, NOSICHAIOLLME reOMETPUIO 3a4aun M TUMbl Harpysok,

- UCMONb3yeMble PacyETHbIE COOTHOLLIEHUS;

- 3aMnoJiHeHHble Tabnnubl 1 1 2;

- rpaukn, MANIOCTpUpYLoWMe pacrnpeaeneHe Hanps)keHusl B
JIMHUM ANSt KaXXA0ro n3 4 TUMOB Harpy3oK;

- BbIBOAbI MO paborTe.

KoHTponbHbIE BONPOCHI

1) UTo Takoe ANMHHas NMHMA? Kakue BOMHbI B HEN pacnpocTpa-
HAKOTCA?

2) Kakumu napameTpaMun xapakTepusyeTcs AJIMHHas MHuS?

3) C nomoLubio Kakoro npubopa NpoBoAATCS M3MEPeHUs napaMeT-
pOB A/IMHHOW NIMHUM, U HA YEM OCHOBLIBAETCS AEWCTBUE AAHHOIO
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5)
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1)

2)
3)

4)
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npubopa?

KakoBa MeToauKa MpoOBEAEHUS U3MEPEHMI C MOMOLLLIO U3Me-
pUTENBHOW NTUHUN?

Kakne Tunbl Harpy3oK WCMOMb3yKTCa ANs COrNlacoBaHWUsS BOJI-
HOBOAHOMN JIMHUA?

Kak cBsizaHa (pa3za k0appuUMEHTa OTPaXKEHUS C TUMOM Harpys-
Kn?

Cnucok nutepaTypbl k abopaTopHou paborte N4

3Be3guHa M.1O., Llokosa lO.A. DnekTpoMarHuWTHblE Nons u
BOJTHbI (JTEKUMOHHBIN Kypc). PocTtoB-Ha-[oHy: AITY, 2016. [Onek-
TPOHHbII pecypc]: URL:
http://de.donstu.ru/CDOCourses/30c97dab-1bbe-437¢-8794-
e74ffdfc1521/2939/2742.pdf.

MNetpoe B.M. 2nekTpoauMHamuMka M pacrnpoCTpaHeHWe paavo-
BOSIH. M.: Paguno un ces3b, 2000. C.184-190, 197-234, 239-246.

CazoHoB [.M. AHTeHHbI M ycTpoictBa CBY. M.: BbiCw. wWK.,
1988. C.137-156.

danbkoBckuii  O.U. TexHuueckass anekTpoanHamuka. CrI16.:
JNaHb, 2009.[2neKTpOHHbIi pecypc]: URL:
http://e.lanbook.com/books/element.php?pll _id=403 (pata 06-
palieHus: 8.03.2016r.)
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JIABOPATOPHASA PABOTA N25. UCC/NTEAOBAHME
BJINSIHNA NPENATCTBUA HA PACMPOCTPAHEHME
PAANOBOJIH

Llenb pabotbi

MprobpeTeHne HaBbIKOB MPAKTMYECKOro MCMOJSIb30BaHUS 3aKo-
HOB 3/1IEKTPOAMHAMUKN MpPU MaTeMaTUYECKOM MOAENUPOBaHWKU Mnapa-
METPOB pajvoKaHana C YUYeTOM B/USIHUS MPENSTCTBMA Ha Tpacce,
paclinMpeHne HaBbIKOB MUCMNONb30BaHUSA COBPEMEHHOr0 MPOrpaMMHOro
obecneyeHns Npu NpoBeAeHMN KOMMbIOTEPHOIO MOAENMPOBAHMS pac-
npoctpaHeHnsa BonH KB- 1 YKB-anMana3zoHOB B HaseMHbIX pagnoTpac-
cax.

CopepxxaHue paborbl

1 O3HaKOMNIEHUE C OCHOBHbLIMM MOJIOXEHUAMM MO pacyeTy 06-
NacT MNpOCTPaHCTBa, CYLLECTBEHHON ANS PacnpoCTpPaHEHUs! paamo-
BOJH.

2 BbluncneHne MHOXUTENS 0CnabneHns Ha Tpacce npu 3aaaH-
HOM 3HAYeHWN BENMYMHbBI NMPOCBETA.

MporpaMma noAaroToBkM K paébore

1 N3yunTb TEOpeTUYecKne MoSIoXKEHWs, Kacalomecs 3aKOHO-
MEpHOCTEeN pacrnpoCTpaHeHUst BOSIH Ha Ha3eMHbIX Tpaccax B MpUCyT-
CTBUM NpenaTcTBui (cM. n.14.2 n 14.2.3 n3 [1]).

2 YacHuUTb Lenb U nopsiaok nposeaeHust nabopaTtopHon pabo-
Thl.

3 O3HAKOMUTLCSA C pacYeTHbIMU COOTHOLLEHWUSMU, MPOBECTU UX
aHanus.

4 MNoaroToBUTLCA K OTBETAM Ha KOHTPOSIbHbIE BONPOCHI.

5 MoproTtoBuTb 6naHk oTyeTa No paborte.

OnucaHue nopsigka pa6oTbl

MporpaMMa MopenupoBaHusi rpaHuy, obnactu, CylecTBEHHOM
[NS pacnpoCTpaHeHusl PaAvoBOSH, peann3oBaHa B BUAE FOTOBOMO K
3anycky *.exec dawvina Prepyatstvie V.1.1. MNporpamMma npeacraBnset
cobon akpaH bnaHka 3afiaHus, Kak NokasaHo Ha pucyHke 1.

PaboTa BbINOMHSIETCS B CleaytoLlen NocriefoBaTebHOCTH.
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(®) Buanme npenaTcTanii Ha pacnpocTpaneme pagnosont - PAC IOPM¥3C 2000 [= =2 =]
Heecnenosarie BIIMAHAA ﬂpeﬂﬂr(.‘raﬂﬁ HG pacrnpocTpaHeHHe pagiososiH. V11

Boitiepire sapart [0 3 MNpogenshoe ceuetne

MM BEEAHTE AEHHEIE BRYHHYID:

WUcxoambie aanmbie:

YacTora nepeaaryuka, f a MMy
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Monepesnoe cesehne
Mpveeaertan 0
BENMIUHE NPOCEETE
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ol ocnatneHus
IE a6

MhoxuTent ocnadnenns

0

PucyHok 1. — 3kpaH nporpammsl Prepyatstvie V.1.1

1. 3anaHne ucxoaHbIX AaHHbIX.

3agaHne UCXOAHbIX AaHHbIX MOXET ObiTb OCYLLECTB/IEHO ABYMS
cnocobamu:

- yKasaHueM HoMepa BapuaHTa (ot 1 go 10);

- 3ajaHMeM napamMeTpoB BPYU4HYIO.

BTopolt BapuaHT 3agaHuMs UCXOAHbLIX AaHHbIX MO3BOSSIET WC-
Nnosnb30BaTb NPOrpaMMy Assi NPOBEeAEHNS CaMOCTOSITENbHbIX UCCNeao-
BaHWUN.

MNcxopHble aaHHble, COOTBETCTBYIOWIME 334aHHOMY BapuaHTy, a
TaKke pesynbTaTbl MOAENMPOBaHUS C MOMOLLUbIO NPOrpamMMbl, 3aHO-
caTcs B Tabnuuy 1.

2. [poBeaeHne pacyeToB

Mo 3agaHHbIM UCXOAHBIM AAHHBLIM MPOrpaMMa aBTOMAaTUYECKU
BblUMCIIIET NapaMeTpbl paguMoTpacChl, @ TakXke CTPOUT CeYeHus npo-
[OSIbHOM M MOMnepeYyHon MIOCKOCTAMM 0611acTv, CyLIECTBEHHON Ans
pacnpocTpaHeHnst paamoBosiH. Kpome Toro, BeIBOAUTCA rpadvk nsme-
HEHUS MHOXWUTENs ocnabneHMs npu M3MEHEHWW BEUYMHBLI MpK-
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3ﬂ81{Tp0MaFHI/ITHbIe IMOJIA XU BOJIHBI. 3}1e1<Tp0[mHaMm<a

Y paclpocTpaHeHue paJJMOBOJIH

BEAEHHOIO NpPOCBETA OT 3aaHHOIo NO BapuUaHTy 3HA4YEHUA OO0 BEJIU-

UMHBbI,

paBHOMN HYJIO.

Tabnuua 1 — Pe3ynbTaTbl MOAEMPOBAHMSI

No
n/n

MNapameTp

3Ha-
yeHue

Mcxo

[AHbIE AdHHbIE

1

Homep BapuaHTa

2

YacroTa, Ml'y

3

PaccTtosiHue Mexay nepefatowiein U MpUeMHON aH-
TEHHAMW I, KM

4

YaaneHue npenstcTBus OT Nepefalolleit aHTEHHbI
Zy, KM

5

BenunumHa npocseta h, M

Pe3ynbTarbl MOAEMPOBaHUSA

1

[nuHa BOSHbI, M

2

BonHoBoe uncrno, M-1

3

BennunHa npocBeTa, COOTBETCTBYIOLAS MHOXUTE-
N0 ocnabnenus, pasHoro 1

4

MNpuBeaeHHas BenvyMHa NpoceeTa

5

MHOXWTENb 0CnabneHus B pasax

6

MHoxuTenb ocnabneHus B geunbenax

BbiBoa: Tpacca sBnsieTcs (OTKPbITOM, 3aKpbITOM, Mosy3a-
KPbITON, NONYOTKPbITOM)

Copep)xaHue oTueTa

OTyeT no nabopaTopHoli paboTe MOXET 6biTb BbINOMHEH Kak
PYKOMUCHBIN, TaK U C UCMOMb30BaHNEM BbIYUCIIUTENBHOW TEXHUKW.

OTyeT A0MKEH BKOYaTb:

- Ha3BaHwue paboTbl, Lenb NccnefoBaHui,

- PUCYHOK, MOSICHSIIOLMIA FreOMETPUIO 3aAauun,
- UCNOMb3yeMble pacHETHbIE COOTHOLLEHNS;

- 3aM0SIHEHHYIO Tabnuuy 1;

- rpacvkn NPOAOSbHOMO U MOMEPEYHOro ceyeHnin 06nacTu, cy-
LLECTBEHHOW A1 MPOXOXAEHUS PaaMOBOSH, rpaduK 3aBUCMMOCTM
MHOXMTENS 0CNabneHns OT NpUBEAEHHOW BENMUMHbI MPOCBETA;

- BbIBOAbI MO paborTe.
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1)
2)
3)
4)
5)
7)

8)

1)

2)

3)

4)

JJIeKTpOMarHUTHBIE 110JIs ¥ BOJIHBIL. JJIEKTPOAMHAMHUKA
Y paclpocTpaHeHue paJJMOBOJIH

KoHTponbHbIE BONPOCHI

C KakoW Uenblo aHanmnsupyetcs obnacTb, CyLUEeCTBEHHast Ansi
pacnpocTpaHeHnsl pagnoBoSH? YTo OHa 13 cebs npeacraBnseT?

C nCnonb3oBaHWEM KakOW MOAENM pacCuUMTLIBAETCS pacrpo-
CTpaHeHWe paanoBOSH Haj NepeceyeHHON MEeCTHOCTbIO?

Kak ornpenensieTcs BenvumHa rnpoceera?

Kakue Tunbl Tpacc U3BecTHbI?

Ha ocHOBaHMM Kaknx napaMeTpoB OrpeaenseTcs TUM Tpacchl?

Uto npepactaBnstoT cobon nonepeyHble ceveHns obnactu, cy-
LLIeCTBEHHOW A1 pacnpoCTpaHEHNs pagvoBOSIH?

Ckonbko 30H DpeHens yuuTbiBaeTCs npu onpeaeneHun obna-
CTW, CYLLECTBEHHON ANs pacnpoCTpaHeHUst PaanoBOH?

Yrto npeacraensitoT cobov 30HbI PpeHens?
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