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BBegeHue

MeToanyeckme yKasaHuMs MO  BbIMNOSIHEHWUIO  MPAKTUYECKUX  3aHATUA  (Ons
oby4varomnxca) cocTtaBneHbl B COOTBETCTBMM C  paboyen nporpammon  Ol1.11
«Papguonepegatowme yctpomcTesar

Pabo4yenn nporpammon AucUMNAMHBI NpeaycMoTpeHo nposeaeHne 20 4acos
NPaKTUYECKNX 3aHATUN.

Llenbto npoBeaeHns NpakTUYeCcKnX 3aHATUN ABNSIETCH 3aKpennieHne TeopeTnyeckmx
3HaHUN N NpuobpeTeHne HeoBXOOUMbIX NPAKTUYECKUX HABLIKOB U YMEHU MO OTAENbHbIM
Temam Kypca. Hapsagy ¢ coopMmmpoBaHMeM yMeHMI 1 HaBbIKOB B npoLecce nabopaTtopHbIX
pabot, ob6obwatotcs, BblpabaTbiBaeTcAa CMOCOOGHOCTb M YyMEHME  UCMOoSb30BaTb
TeopeTU4eckne 3HaHUSA Ha NPakTUKe, pas3BUBalOTCA UHTENNEKTYarnbHble YMEHMS.

[N BbINONHEHMS NPaKTUYECKMX 3a4aHMI 0ByYaloLNNCA OOSKEH 3HATb:

dun3nyeckme npoLeccol B paguonepenaTymkax;

Knaccudpukaumio, CTPYKTYPHbIE N 3NEKTPUYECKNE CXEMbI paanonepenaTynkos;

YCTPOWCTBO M NPUHUMIN OENCTBMSA pagmonepenaTymkoB.

B npouecce BbINONHEHNA paboT y KypcaHTOB hopMUPYHOTCA NpodeCccruoHarnbHble
KOMNeTeHunn:

MK 1.1 OcywecTBnsaATb TEXHUYECKYHO 3KCMyaTaumio CUCTEM CyJOBOW PagnoCBA3N U
aneKkTpopaanoHaBuraLmm.

MK 1.3 ObecneumBaTb paboToCNocobHOCTL pagmoobopyaoBaHna Ha cyaax.

MK 1.5 Bectn pabo4yto JOKYMEHTALMIO MO TEXHUYECKOMY OBCNYXMBAHUIO N PEMOHTY
cynosoro o6opyaoBaHnsa paguocBa3sn.

MnK 3.1 AunarHoctnpoBate  obopyaosaHue paanocBssn n cpeacTea
3NeKTpopaanoHaBmrauun cygoB Npy NOMOLLM KOHTPOSbHO-U3MepPUTENbHbBIX NPUBOPOB.

TeKkCT BbINOMHAEMbIX MNPAKTUYECKUX 3aHATUA  KypCaHTbl  AOSMKHbI  NucaTtb
YepHuUnamu, MOHATHbIM novepkoM. Cxembl, 3CKM3bl, Tabnuubl HEOOXOAMMO BbINOMHATH
TONbKO KapaHAaLOM U TOMbKO C MOMOLLbIO YEPTEXHbLIX MUHCTPYMEHTOB.

Ha 3ayeTe KypcaHT [OIDKEH: MNOACHUTb, Kak MNPOBOAUTCA pacyeT; YMeTb
npoaHanu3anpoBaTb MNOSyYEeHHble pe3ynbTatbl (B  COOTBETCTBMM C  OCHOBHbIMU
TpebOBaHUAMMN K 3HAHMAM U YMEHUSIM NO JaHHOW Teme paboden nporpammbl). OTBETUTH
Ha BOMNpPOCbl A4S camonpoBepkn. B npouecce BLINOSHEHUS MPAKTUYECKUX 3aHATUN
oByyaroLmnnca OMmKeH NONy4YnTb NPaKTUYECKUIA ONbIT:

aHanuampoBaTb paboTy 3NEMEHTOB U CUCTEM U HaxXo4UTb 3P(EKTMBHbBIE CNOCOOLI

npeaynpexneHna nx oTka3os,
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NoNb30BaTbCsl  KOHTPOSIbHO-U3MEPUTENbHON  annapaTypow,  WUHCTPYMEHTOM,

cpeaocrtBamMm MexaHn3auunu;

0hOpMIIATL TEXHUYECKYIO AOKYMEHTALMIO;

obecneynBaTb cobntofgeHe NpaBui oxpaHbl TPYAa U OKpYy»KatoLe cpeapl.

MNMepeyeHb NpPakTUYECKUX 3aHATUN

Ne n/n

HanmeHoBaHue NMPAaKTN4eCKnNx 3aHATUMA

Kon-Bo
YyacoB

Pasgen 2. OCHOBbI TEOpPUM U pacyeT reHepaTopoB C BHELWHUM BO36yxaeHuem (FTBB)

lpakmuyeckoe 3aHamueNe1 KoHmponb pexuma ycunumerns ro npubopam

lpakmuyeckoe 3aHamueNe2 CocmasneHue cxembi BB no 3adaHuto. Beibop pexuma,
pac4yém u ebibop InemMeHmos.

lMpakmuyveckoe 3aHsmue Ne3. ViccnedosaHue pexxuma pabomsi mpaH3UCMOpPHO20
yeunumerns

lpakmuyeckoe 3aHamue Ne4 ViccriedosaHue cxeMm YMHOXEHUSI Yacmomeil.

(200 w N|—

lMpakmuyeckoe 3aHamue Neb. ViccnedosaHue CrioxHoOU cxeMbl 8bIX00HO20 Kackada.

NN N NN

Pasgen 3. OCHOBbI TEOpPUM U pacyeT reHepaToOPoOB C CaMOBO36YykaeHMeM (aBToreHepaTopoB)

Tema 3.2. CxeMbl aBTOreHepaTopoB, MX aHanus u pacyer

6 lMpakmuyeckoe 3aHsmue Ne 6 MccredosaHue mpexmoyeyHoU cxembl 2
asmozeHepamopa.
Tema 3.3. Ctabunusauusa 4acToTbl aBTOreHeparTopa
7 lpakmuyeckoe 3aHasmueNe7 UccnedosaHue cmabunbHOCMU Yyacmomal 2
asmozeHepamopa.
Pasgen 4. Bo3byautenu paguonepegaT4ymkoB.
Tema 4.1. MpuHUKMN NOCTPOEHNA BO3byauTenen paguonepeaaTtimkoB
8 | lpakmuyeckoe 3aHsmueNe8 @opmuposaHue Yyacmomsl 8 cydo8bix paduonepedamyukax. 2
Pasgen 5. YnpaBneHue konebaHnusMu pagno4vactoTbl
Tema 5.1. YnpaBneHue kone6aHnssMu pagno4vactoTbl
9 lpakmuyeckoe 3aHamueNe9 UccrnedosaHue cxembl amrnumyOHOU MoOynsyuu. 4
NUTOro 20
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Pa3zpen 2 OcHOBbI TeOpUM U pacyeT reHepaTopoB C BHELWHUM Bo36yxaeHuem (FBB)
Tema 2.3 Pexxumbl paboTbl reHepaTopoB C BHELWWHUM BO30YyXXAeHMeM

MpakTuyeckoe 3aHATMEeN21 KoHTponb pexuma ycunutens no npubopam

Llenb paboTbi:
1. OBocHOBaTb MECTO BKITHOYEHUSI U3MEPUTENBHBLIX MPUOOPOB B CXEMY YCUNUTENS.

2. MSy‘-IVITb npuHUNN CUCTEMbI BCTPOEHHOIO KOHTPOJ1A YCUIMUTETA.

MeToauyeckue ykasaHus

Ansa KoHTpons paboTbl yeunutens NCnonb3ytTCa MHAMKATOPbI TOKa, HaNPs>KeHUs U1
MOLUHOCTM. B uenn noCTOSHHOrO TOKa TakMM WMHAMKATOPOM CAYXWT aMnepMeTp Wnu
BonbTMeTp. WM3meputenbHble npubopbl HEOOXOAMMO BKNOYATb Tak, YTOObl OHU He
BHOCUIMN UCKaXeHU B paboTy ycunuTend: He BAUSANM Ha 4acToTy ero konebaHun, He
N3MeHANn nx opmy n BenuuuMHy. MNMPUYMHON TaKoro BRMSHUA MNpexae BCero CryXuT
BHOCUMaAs UMM EMKOCTb. YTOObLI NpeaoTBpaTUTb 3TO BAUSHME, HEOOXOAMMO NPaBUIbHO
BblOpaTb MECTO BKITHOMEHUSA M3MEPUTENbHOro npubopa. AMNepMeTpbl U BOMbTMETPbLI NO
BO3MOXXHOCTM BKITHOHMAKOTCA TaK, YTOObI OOUH U3 UX KOHTAKTOB Oblf 3a3eMNEH.

Hanpumep, Ona uv3MepeHuMst MNOCTOsIHHOM  cocTaBnsiowen 6as3oBoro  Toka
amnepmeTp AofmKeH ObITb BKMOYEH B paspbiB 6a30BOM LiEeNM CO CTOPOHbI Kopryca.
BkntoyeHne nsmeputenbHbIX NpMbopoB nokasaHo Ha puc. 1.

B uenu nepemeHHOro ToOKa WCNOMb3YTCA WHAOMKATOPbI TOKa, HaNpsKeHUs u
MOLLHOCTM, NOCTPOEHHbIE HA OCHOBE TPAHCOPMAaTOPOB TOKA, AeNUTeNnen HanpsXXeHus un
anonos. NHankaTopbl NpeobpasyoT NepeMEHHbI CUrHaM B MOCTOSAHHbLIN, KOTOPbIN, Kak 1 B
npeablaywmnx crydasix, nogaétcsa Ha U3MepuTesbHbIN Npubop.

Cxema npocTenwero nHankatopa npusegeHa Ha puc. 2. C eMKOCTHOro genurens
C1, C2 HanpshkeHue nocTtynaet Ha auon [O1 uyepes C3. Harpyskon guopa siBnsieTcs
pesuctop R3, anemeHTol C3, R2 obpasyioT crnaxmBawowmn unbTp, a peauctop R1
CNYXWUT Ons Npornycka MNOCTOSIHHOro Toka. [okasaHus WM (nameputensHoro npubopa)
NpPONOpPLUMOHarbHbl HANPSHPKEHMWIO B LLUMHE.

Cxema c yaoBoeHueM Hanpsbkenus (puc. 3) pabotaeT cnegyrowmm obpasom. [MNpu
NONOXUTENbHOM Noslynepuoae HanpsbkeHns koHageHcaTop C1 3apskaertca yepes anog 1
A0 aMniMTygHOro 3HavyeHns W XpaHuT cBon 3apsag. MrHoBeHHas nonsipHOCTb
oTpuUuaTenbLHOro nosiynepuoga W HanpsbkeHuwe, octasBweecsa Ha C1, BknwvarTCs
nocrnegosaTenbHo. Moatomy koHaeHcatop C2 3apsanTca CyMMapHbIM  HarnpsbkeHuem
yepes amoa 2. C koHpeHcaTtopa C2 yaoBoeHHoe HanpsbkeHne nogaetca Ha WM yepes
dunbtp C3, R1.
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Mpumep wnHOukaTopa TOKa W300paxkeH Ha puc. 4. TpaHcdopmatop Toka Tp
BKMIOYEH nocnegoBaTtenbHO B Uenb, cregoBatenbHO, nokasanma WIMT - GyayT
nponopuuoHarsnbHbl TOKy. Pesnctop R1 cnyxuT ans nonyyYeHuUst 4acTOTHO-HE3aBUCUMOK
XapaKTepPUCTUKM.

MHgukaTop MoWHOCTU. WHOuKaTop MOLWHOCTM coBMellaeT qYyHKUMM  OBYX
AaT4YNKOB: HanpsbkeHust U Toka. OH BKITHOYAETCA B aHTEHHY ANS KOHTPONSA M3yYeHUsa B
AnanasoHax KB — [1B. Cxema wvHAukaTopa MOLLHOCTM aHanormvyHa gaTymky moayns
COMNpPOTMBNEHMUS CM. puUC. 5. Pasnnyne nub B criegyowem.

B patyuke moaynsa Tokm guopoB 7 n A8 nayTt yepes obuyyto Harpy3ky B pasHbIX
HanpaBneHusX, a B cxeMme KOMOUHNMPOBAHHOIO MHAMKATOPa OHU AO0SMKHbI CYMMUPOBATHLCS.
[na atoro cnefyeT OMPOKUHYTb MOSIAPHOCTbL BKMOYEHUS OAHOro u3 avoaos. [NMokasaHus
npubopa 6yayT NponopuUMOHarnbHbl TOKY U HANPSDKEHUIO B aHTeHHe unun cdovaepe. OgHako
LenecoobpasHo UMETb «forapuPMmUUEcKUin» Xxapaktep OTKNoHeHusa npubopa. B aTom
cnyyae n3aMeHsieTcsa YyBCTBUTENBbHOCTL Npubopa: oHa AofmkHa bbiTb 6onbLlien npy Manbix
3Ha4YeHusX Toka (HanpsbkeHus), u HaobopoT. C aTon uenbio B npubope mncnonb3yeTcs
ANOOHBbIN  WYHT. [pyn yBenuUYeHWM HanpskeHus TOK 4Yepe3 Auon yBenunymBaeTcs,
COnNpoTUBNEHME ANoLa YMEHbLIAETCS U ero WyHTUpyloLee encTBre BO3pacTaeT.

Cxema nHgukatopa MOLHOCTN B aHTeHHe Ans guwanasoHa YKB npueeaeHa Ha puc.
6. Cxema copepxut cdmaep | n gBa oTpeska NpPOBOAOB OAMHAKOBOW ANWUHbI |11 =l2
BMOHTUPOBaHHbIX B ouaep v napannenbHblX LeHTpanbHou xune i. Mexay nposogamu | n
l1, l2 cywecTByeT cnabas MHOYKTMBHAs CBA3b, EMKOCTHAs CBA3b HE3HA4UTENbHA, NO3TOMY
3.40.C, wuHOyumpoBaHHasa B l1, |2 , OyaeT mponopuuoHanbHa ToKy B dwumgepe. OnuHa
otpeskoB B 10 pa3 meHbwe A/ 4, cnegoBaTenbHO, TOK M HanpsbkeHne B omaepe Ha
NPOTSHKEHUN 3TOW ANUHBbI MOXHO CYMTaTb HEM3MEHHbIMU. [1pn ngeansHOM COrfacoBaHUK
B (bupepe Oymet Oeryuwias BonHa, OBUXYLLAACHA OT paguonepenartymka K aHTeHHe. B
oTpeskax l1 u l2 MHayumpyroTca 3. A4. C. OOAMHAKOBOrO HanpasfeHUs U MOCTYynakT Ha
avonbl A1, O2 4vepes HarpysouHble pesuctopbl R1, R2, wu kongeHcatopbl C1, C2,
6nokupytowme npudop WI. INMpn aTOM M3-3a pasnMyHON NONSAPHOCTM BKNHOYEHUS ANOL0B
TOK BO3HMKaeT Tonbko B ogHoM konbue: [02, WM, R2, B kotopom guog [2 OTKpbIT; B
konbue A1, UMM, R1 gnog A1 3akpbIT. Mpnbop nokaxkeT MakCumMym.

B apyrom, KpanHem criydae, Korga corfiacoBaHus HeT, B huaepe byaet croayas
BonHa. lNpun 3aToMm nagatowas BOMnHa OTKPbIBAeT OLHO KOJSbLO, a OTPaXEHHas — Apyroe.
Uepes npubop TekyT OBa  BCTPEYHO-HAMPaBEHHbIX TOKA OAWHAKOBOW BEMYUHBI,
NPOUCXOAUT KOMNEeHcaums, n Toka Yyepes UM HeT. Pa3HOCTb NOTEHLMaNnoB Mexay To4Kamm

A n b paBHa Hynto.
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B peanbHOM cnyyae cormacoBaHve Bcerga HeTodHoe W B dumaepe
yCTaHaBNMBAETCHA PEXMM CMELUAHHOW BOSHbI, MPUM KOTOPOM AOMUHUPYHOLEN [OMKHa
OblTb Gerywasa BonHa. TOK Yyepe3 KonbLO, pearvpylouwee Ha nagarollylo BomHy, dyaet
BonbLue, n Nnpmbop NokaxeT pasHOCTHLIN TOK Konew. Tok yepe3 Wl Bo3pacTtaeT no mepe
NPUBNMKEHNA K Nydlemy COrfacoBaHuilo W, 3HauuT, Gonbluerd oTAaye MOLHOCTM B

aHTEHHY.

Xopa paboTbl

1. TocTpoUTb ANEKTPUYECKYHO NPUHLUNNANBHYIO CXEMY Pe30HaHCHOro ycunuTens,
BKMIOYMB M3MepUTENbHble NPUBOPbI AN KOHTPOSS 3a MOCTOSIHHbIMU  HaNpPs>KeHUSAMM
CMeLLeHnst U BO3BY>XAEHMS U MOCTOAHHBIMK COCTaBNALWMMN 6A30BOro U KOMNNEKTOPHOIo
TokoB. OBocHoBaTb BbIGOP ToYeK BKIoYeHMs:. CxeMy n 06ocHoBaHME Bbibopa BKIHOYEHUS
n3mepuTenbHbIX NPUBOPOB 3aHECTU B OTYET.

2. VI3yuntb cuctemy BCTPOEHHOro KOHTponsa Bo3byautens . [ons aToro Ha Lwaccwu
HaWTN KOHTPOSNbHble Npubopbl U TymMbGnepbl, nepeknoyvarome KOHTPOsbHble uenu. 1o
TeXHU4YeCcKoun AOKyMeHTauum HanTn KOHTpONUpyeMblit Kackag, yKasaHHbI
npenogaeatenem. N3 anekTpu4eckon NpUHUMNNANbEHOM CXeMbl 3TOrO Kackaga BblYepTUTb
B OTYET CXEMbI MHONKATOPOB KOHTPOMS M onucaTb nx paboTy.

3. OpopmuUTb OTYET, caenas BbiBOAbI NO paboTe.

Bonpochkl Ans caMOKOHTpOnNS:

1. HazoBuTe TUNbl WHOMKATOPOB TOKa, HAMNPSHKEHUS U  MOLYHOCTU. B LEnu
NMOCTOSAHHOrO TOKa.

2. Kak Heob6xoanmo BKIoYaTb U3MepuTenbHble Npubopbl?

3. KakoB npuHUmMN NOCTPOEHNSA MHANKATOPOB TOKA, HANPsXKEHNs1 U1 MOLLIHOCTN?

4. Onuwute paboTy NMHANKATOPOB TOKA, HAMNPSPKEHMS U MOLLHOCTU. . @ CTPYKTYPHOWN
cxeme paguonepenaTtymka NoKaXknte MecTo UX BKIIOYEHMS.

5. Nante noHsaTMe pexumoB Oeryuwienm u crosyern BonH B dwmpepe. Kak oHum
obpasytotca? B 4ém nx ocobeHHocTn?

MpakTuyeckoe 3aHaTne Ne2 CoctaBneHue cxembl 'BB no 3agaHuio. Beibop pexuma,
pacyéT n BbIGOP 31IeMEHTOB

LUenb 3aHATUA:
1. 3akpenneHusa 3HaHWs No nocTpoeHuo uenen MBB.
2. MonyyeHue NpaKTU4eCKNX HaBbIKOB NOCTPOEHUs 3NEeKTPUYECKUX

npuHUmMnuanbHbix cxem BB n ux pacyéTa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MNnaH 3aHATUA:

1. lMoCTpOUTb 3MEKTPUYECKYID NPUHUMMNMANBHYK CXemy pe3oHaHcHoro BB w3

3aaHHbIX NpenogaBaTeneM Lenen (BapmMaHTbl 3aaHns npunaratTcs).

2. BoibpaTb pexum paboTbl coctaBneHHoro BB.

3. CoenaTb anekTpu4eckmi pacyéT BblOpaHHOro pexumma.

4. PaccuntaTb 9NEeMEHTbI CXEMBbI, Bbl6paTb getanu.

5. CoctaBuTb cneundunkaumio.

BapVIaHTbI 3aJaHunA:

1. Tun cxemsil:

1.1. Yeunutenb Ha GUnonsipHOM TpaH3uUCTope.

1.2. Yeunutenb Ha NoneBoM TpaH3UCTope.

2. Cxema BO30OYyXaeHus:

2.1. C TpaHcdhopMaTOpHOW CBA3bI0 C BO30yauTENEM;

2.2. C EMKOCTHOW CBSA3bl0 C BO3byauTenewm;

2.3. C aBTOTpaHCchopMaTOpHOW CBA3bLIO C BO30DyaMTENEM.

3. Cxema cMmeLleHuns ansa pexuma:
3.1. Knacc A;

3.2. Knacc AB;

3.3. Knacc C;

3.4. Knacc B.

Bce BapmaHTbl N. 3 OMKHbI UMETb CTabunmaaumo paboyen ToOUKN.

4. Cxema nuTaHus
4.1. NocnepoBaTenbHas;

4.2. MapannensHas.

5. CocTtaBuTb OTYET. B 0T4ETE AOMKHbI ObITh:

- obocHoBaHue Bbibopa pexuma BB;

- pacyeT pexuma BB no uenawm;

- pacyéT aneMeHTOB Harpys3ku (konebaTenbHOro KOHTypa);

- pacyéT napameTpoB AeTanei cxembl, 06OCHOBaHMe Tuna naetanewn, BbiGop

aetaneun nNo crnpaBOYHUKY;

- yepTtéx BB — cxema anektpuyeckas npuHUmMnuansHas;

- cneundurkaums (BbluepyeHHas OTAENbHO UM COBMELLEHHAs CO CXEMON).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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MpakTnyeckoe 3aHATMe Ne3. UccnegoBaHue pexxuma paboTbl TPAH3UCTOPHOIO
ycunutens
Llenb paboTbi:
MccnenoBaTb pexuM M SHEPreTUKy reHepatopa C NOCTOPOHHMM BO30YXXAEHWEM C
NoMOLLbI0 ocumnorpadga.
Bpems paboTbl — 2 yaca.

KonnyecTBo KypCaHTOB, BbINOSHAKLWMX paboTy — 2-3 Yenoseka.

Mpubopbl n matepuans.:

1. JlabopaTopHbii MakeT reHepaTopa C MOCTOPOHHUM BO3OYXXOEHWEM C
namepuTenbHbIMU Npubopamn ons namepeHus lvo 1 leo.

2. V\CTOYHMK NUTaHNA ¢ perynmpyembiMmn HanpsbkeHmsamm Ex u Ee.

3. leHepaTop 3BYyKOBOM YacToThbl [3-34.

4. Ocuunnorpad CI-5.

MnaH pa6oTbl:
B 06bem paboTbl BXOAUT pacCMOTPEHME U UCCeA0BaHNe crieayroLmnX BONpoCoB:
1. WccnepoBaHne  3aBUCMMOCTW  peXuMma reHepatopa C  MOCTOPOHHUM

BO30Yy>XOAEHMEM OT CrieAyoLMX NnapaMeTpoB:
- HanpsbkeHus Ha konnekTope - £« ;

- HaNPsKeHUs cMeLLeHnst Ha Gase - £ ¢

- HanpsaxxXeHnd 3036y>|<,1:|,eH|/1$| - U@’”;

- COnpoTuBNEHUA Harpy3ku - RO@.

E. E. U, R,
2. VIameHsis nooYepeqHO BeENMUYUHbI @’ ¢ cregyeT 3apucoBaTb C 3KpaHa

ocuunnorpada:

- hopMy HanpskeHUs1 BO3DYXOEHWS;

- hopMy MMnyrbca KONNEKTOPHOro TOKa;

- hopmMy umnyrnbca 6a30BOro ToKa;

- hopMy NepeMeHHOro HanNpPsKeEHUs1 Ha KOMneKkTope.

3apucoBKK ocuunnorpaMmm MpovM3BOANTb OS11 HEAOHANPSKEHHOrO KPUTUYECKOrO,
nepeHanps»KeHHOro pexXuMoB.

3. NccnepoBaTtb 3aBMCUMOCTb HaNPAXXEHHOCTU pexumMa OT BENUYUHBI Roe KOHTYpA.

Kpamkue ceedeHusi us meopuu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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eHepaTopbl C MNOCTOPOHHMM BO3OyXXgeHueMm (ycunutenu) MoryTt paboTaTb B
pexunme konebanun | n |l paga. B BbiIcCOkOYaACTOTHbLIX Kackagax nepeaaTynkoB B OCHOBHOM
npumeHsatoTcsa konebanna Il paga.

Mpn konebaHuax |l psaga KONMEKTOPHbIA TOK MMeeT OopMy WMMNYNbCOB, BUA
KOTOPbIX 3aBUCUT OT HaMNpPsPKEHHOCTU peXxmMma M OT yria OTCedkn. HanpspkeHHOCTb
pexunma 3aBUCUT OT BenUYUHbI Uem, Es, Ek, Roe. [1pM M3MEHEHUN BENUYMH NUTaKOLWMX
HaNpsHKeHU N COMPOTUBNEHUA Harpy3km B 0Oe CTOPOHbI OT KPUTUYECKOro pexuma BO
BCEX cnyyasax Habnwgaetca nepexon K nepeHanpsXXeHHOMY WM HedoHanpsiKeHHOMY
pexumy. Hanpumep, npy M3MEHEHUM aMnnuTyabl HanpsXKeHnsa BO3OYXXAEHWUS B CTOPOHY
BONbLWNX BESIMYUH PEXMM M3 HEOOHAMPSPKEHHOIO NepexoanT B KPUTUYECKMI, a 3aTeM B
nepeHanpsi>KeHHbIN.

Takke nameHseTca pexum npu yesenndeHnn Es n Roe. [pn mManbix BenuumnHax Ex
pexum ycunutens GyoeTt nepeHanpshkeHHbIM, a 3aTemM C yBenudeHnem Ex nepexoguT B
KPUTUYECKUIN N fanee B HeJOHaNPSXKEHHbIN.

C yBenuyeHnem CONPOTUBMEHUS HArpyskM pexum ycunutens nepexoguT u3
HeJOHaNpPsXKEHHOro B KPUTUYECKUA, a 3aTeM B MepeHanpskeHHbln. JTO cnegyeTt u3
Harpy3o4HbIX XapakTepuCcTuK ycunutenda. Hanpumep, npuvHMMas 3a  WUCXOAHbIN
NepeHanpsKeHHbIN  PeXnMM U yMeHbllad BenuyuuHy Roe, Habniogas nepexog K
KPUTUYECKOMY pexuMy 1 aanee K HegoHanpshkeHHoMmy. To e camoe HabnogaeTca u npu
yBENUYEHUN abConTHOW BENMYMHBLI OTpULATENBHOIO cMmeleHnst Ha 6ase Ees. B ob6ounx
crniydasix MMMynbC BHadane uMMeeT npoBas Ha BepluMHe, KOTOpbiA MOCTENEeHHO
yMeHbLuaeTcs. B KpuTuyeckom pexmnme MMnynbC MMeEET KOCUHycouaeanbHyt dopmy,
KOTOpasi OCTaeTca B HeJOHanpshKeHHOM pexume. TeM He MeHee Mexay 3TUMU OBYMS
pexumMaMmn nmeeT MeCTO U CyLLeCTBeHHOoe pasnuyune. MNpu ymeHbLleHnn Roe UMMyNbC TOKa
pacTeT, HEeCKONbKO pacTeT Takke K yron oTcedku. [Npu yBenuyeHum no abconoTHOM
BENMYNHE HanpskeHus cMmelleHus Es, HaobopoT, nMeeT MeCTO yYMeHbLUEHNE UMNYyfbCca
TOKa M yrna otceuku, npu 60nbwoM Es TOK CTaHOBUTCSA pPaBHbIM HYMO, T.€. TPAH3UCTOP
3anupaetcs. [MoaTomy Ans BCeX Uccnenyemblx criydaeB criegyeT TwaTenNbHO 3apucoBaTh
Habnogaemble (OpMbl TOKOB M HaMpsbKeHWW, a 3aTeM JeTanbHO MpoaHanuMampoBaTthb U
CpaBHUTb MOMy4YeHHbIE pe3ynbTaTbl.

lMepea  BbiNONHeHMEM  3ToM  paboTbl  MOME3HO MNOBTOPUTb M3 Kypca
«Paguonepepatwowme yctpoructea» Temy «BnvsiHMe nuTaloWMX  HanpskeHun U
COMPOTUBIIEHNSA HArpy3kn Ha pexmum paboTbl yCUnutTensa».

B pesynbTaTe noarotoBKM K BbINOMHEHUO nabopaTopHon paboTbl y4yawmecs

(KypcaHTbl) OOMMKHbI yMETb OTBeYaTb Ha CrieaytoLime Bonpochl:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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1. Kakumun cBorictBamu xapakrtepuaytotcsa konebanus | n Il poga?

2. Kak npaktunyecku pacnosHatb konebanus | u Il poga?

3. YTto Takoe yron otceuvkn?

4. Kak onpefenuTb HanpshkeHue pexuma ycunutens no nokasaHusm npubopos,
N3MeHALWUX lko 1 l6o?

5. HUem oTnnyaloTca UMnynbCbl TOKa B Pa3fivyHbIX PeXnuMax no Hanps»keHHOCTN?

6. Ycunutenob paboTaeTt B KpUTMYeckoM pexnme. Kak noBnvsieT Ha Hanpsi»KeHHOCTb
pexuma, BbICOTY UMMyfbCa aHOAHOrO TOKa U Yror OTCEYKM:

- yBenu4yeHue Ex, E6, Um, Roe;

- ymeHblueHue Ex, E6, Um, Roe ?

Mopsaok BbINONHEHUA padboThl:

1. N3yunTb HasHaveHne pyyek ynpaBneHnsa Ha nepegHen naHenn npnbopos.

HanpsbkeHne Bo36yxaeHUst Ume U3MEHATb PEryniiTOPOM BbIXOAHOIO HanpsiKeHUs
3BYKOBOro reHeparopa. HanpshkeHus Ee 1 Ex perynvpoBatb COOTBETCTBEHHO C MOMOLLbIO
noteHumomeTpoB R1 1 Rs, yCTAaHOBNEHHbIX Ha NepegHMX NaHensx MCTOYHMKOB MUTAHUS.
PerynupoBky BenuuuMHbl Roe MpOM3BOAUTL M3MEHEHMEM aKTMBHOIO COMPOTUBMEHUS B
KOHType Ra.

YactoTa KOHTypa ycunuTens nMOCTOSIHHA, pacCTpoMka  OCYLLUEeCTBNSETCH
N3MEHEHNeM 4acToTbl 3BYKOBOro reHepartopa. Pe3oHaHcHasa 4acToTa KOHTypa BblbpaHa
~ 1 klu. BbiGbOp CTOMb HM3KOW 4acTOTbl OBOBACHAETCSA TeM, YTO MNPU TakoMW 4YacToTe
€MKOCTHbIE TOKM, TEKYLLME Yepe3 namny, U napasnTHbl€ EMKOCTN CXEMbI ELLIE OYEHb Marno
BNUSIIOT U HE UCKaXKatOT 3aMeTHO OOPMY KPUBbIX aHOAHOIO U CETOYHOIO TOKOB.

2. CobpaTtb cxemy yCTaHOBKW, NPUBELEHHOWN HA PUCYHKe — 1.

3. [lpurnacutb npenogaBaTens wnu nabopaHTa npoBepuTb cxemy. [locne
NPOBEPKN NPOUN3BECTN BKINIOYEHMNE YCTAHOBKN NOA HaMNpshKeHne.

4. YcTaHOBUTb HOMMHANIbHOE HanpsbkeHne W nyTeM perysimpoBKM  OpPYrux
HanpskeHn (Ume 1 Us), conpoTuBneHnst Harpy3kn Roe 4OBUTLCA KPUTMYECKOTO pexuma,
KOTOpbIN Nerko onpeaenuTtb no opme MMmnynbca Toka. 3anucaTtb nokasaHus npnbopos

l6o 1 lko ANA KPUTUHECKOTO pexnma B Tabnuuy 1.

Tabnuuya 1

Pexum lso MA lko MA
HegoHanps)KeHHbIN
Kputnyeckun
nepeHanpsXXeHHbIN

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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5. He wu3MeHssa pexuma ycunutens npocMoTpetb (opMy  HanpsKeHus
BO30y>X4eHMA Ha BbIXO4e 3BYKOBOIO reHepatopa 1 3apucoBaTb OCUMNIIOrpaMmmy.

6. lNogknountb ocuunnorpad kK pesnctopy Rz, npocmoTpeTb opMy TOKa U
3apucoBaTb ee nof ocuunnorpammon Ume, pacnornioxms ux Mo BepTukanu. Bce
nocrnegyoLime ocunnnorpaMmbl Takke pacnonaratb Nno BepTUKanu cBepxy BHU3.

7. MopknounTb ocumnnorpad K pesnctopy Rs, npocMoTpeTb oopMy TOKa (ecrv oH
nMeeTcs), 3apucoBaThb OCLUNNIOrpamMmy.

8. CHmxXasi KONNEeKTOpPHOE HanpshkeHue, YCTaHOBUTb NepeHanpsiKeHHbIA PeXum C
rnybvHon BnaguHbl npumepHo 0,5 u BbINOAHUTL NyHKTBI 5, 6, 7 KW 3apucoBaTtb
COOTBETCTBYHLLME OCLUMMANOrPaMMbl, PAcnonioXMB UX PSAOM C NpeablayLnuMm.

9. lMNMokasaHusa NpnbopoB lk U leo 3anncaTte B Tabnuuy 1 Ana nepeHanpsXXeHHOro
pexuma.

10. YctaHoBUTb Ex > Ek vom W perynupysa BennymHbl Apyrux HanpsKeHum gobutbes
HeJoHanpshKeHHOro pexuma. [locMoTpeTb M 3apucoBaTb OCUMIIOrPaMMbl, BbINOSHSS
NYHKTbI 5, 6, 7, pacnosioXXuB UX PSAOM C NpegbiayLmmu.

11. MNokasaHna npnbopoB Jko N Jeo 3anncaTb B Tabnuuy 1 Ana HeAOHaNPs»KEHHOro
pexuma.

12. ameHnsas Es, npocMOTpeTb M 3apucoBaTb OCLMNOrpaMMbl UMMyIibCa TOKa Npwm
Q < 90°, Q =90°, Q > 90°. HanpshxkeHne Es npn Q = 90° BygeTt HanpsXKeHMeM 3anupaHusi.
Ero BennuunHy 3anucatb B OTYET.

13. YcraHoBuTb Eg paBHOe HanpspkeHuto 3anupaHumsa, T.e. Q = 90°, nogatb
pasnu4yHble HanpsbkeHns Ha Um. NMocMoTpeTb 1 3aprucoBaTth OCUMINIOrpaMmmbl TOKOB. [ns

KaXkgoro onbiTa 3anucaTb NokasaHnsa Nnpnbopos leo 1 Ik B Tabnvuy 2.

Tabnuuya 2

Um (B)
lso (MA)
Io (MA)

14. YCTaHOBUTb KPUTUYECKUI PEXUM yeunutens. EMy cooTBeTCTBYET UMMYSbC TOKa
C NPUTYNSIEHHOW BEPLLUMHOWN. 3MEHAS BENUYMHY CONPOTUBNEHNSA KOHTYpa Pe3ncTopomMm R4
3apucoBaTb 2-3 ocuunnorpaMmbl Ans pasfnMyHbiX BenMduH Roe. CriegyeT umeTtb BBUAY,
4YTO n3MeHeHne Roe MPMBOANT K paccTporke KOHTypa. B 3aBucumocTu oT npeobnagaHus
WHOYKTUBHOW UMW €MKOCTHOW peakumn, UMMNyrbC ToKa CTAaHOBUTCH HECUMMETPUYHbIM —
BbiCOTa ero cnpaea 6onble 4em cneea, unu HaobopoT. 3HaK WM3MEHEHUS 4acToTbl
onpeaenute no nnmoOy 3ByKOBOrO reHepaTopa.

15. CocTaBuTb OTHET O NpoAenaHHoM paboTe No yCTaHOBMEHHOW hopMme.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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Bonpochl gns nogroToBKM K 3awymTe:

1. No4emy pe3oHaHCy KOHTypa COOTBETCTBYET MUHUMYM TOKa lko U MaKCMMyM TOKa
l60?

2. Kak 3aBuCMT BenuuMHa K.N.g. ycunutensa oOT Yyrna oTcedkn Q, 4em
OorpaHN4MBaEeTCsl YMEHbLUEHME yria OTCeYKN?

3. NIameHeHnemM Kakmx napamMeTpoB YCUNUTENS MOXHO WM3MEHWUTb Yron OTCEYKU
TOKa ix?

4. Kak npubnmxeHHO onpeaenntb BEMUYUHY ik max, namepus lwo, €Cnv cuntatb B
cpegHem Q = 90°7?

5. Kakum obpasom no dopme mmnynbca ToOKa B MEPEHANPSIXKEHHOM pexume u
pPacCTPOEHHOM KOHTYpPe MOXHO YCTAHOBWUTb XapakTep pPeakTUBHOIMo COMNPOTUBIEHMS
KOHTYypa (MVHAYKTUBHbIA NN EMKOCTHbIN)?

6. Kak BnusieT paccTpoiika KOHTYpa Ha BbICOTY WMMYNbCHOrO TOKa B
HeJOHaNPsXXEHHOM pexnme?

7. No4emy mMakcumarnbHoe 3Ha4YeHne MOLLHOCTU B pexume ycunenms npym Q = 120°
He Wucnomnb3yeTcsi B BbICOKOYACTOTHbIX Kackagax nepegatymkoB? [loyemy 6Gonee
BbIrOAHbIM cuyuTaroT Q = 90°7?

MpakTuyeckoe 3aHaTneN24 UccnegoBaHne cxeM YMHOXEHUA YacTOThbl

Llenb paboTbi:
WccnepnoBaHume pexuma paboTbl yaBOUTESNS YacTOThl
Bpems — 2 vaca.

KonunyectBo KypCaHTOB, BbINOJIHAOLLNX pa60Ty — 2 YyernoBseka.

Mpubopbl n matepunansoi:

1. JTabopaTopHbIM MakeT yaBoUTENsa 4acToThl.

2. eHepaTop curHanos.

3. Ocumnnorpad C1-5 unn gpyroro tnna.

4. ACTOYHWKM NUTaHUS.

5. OnekTpoHHbIn MunnnsonsTMeTp B3-39 nnn gpyroro tuna.

6. Tectep Tnna LU4341 wnu gpyroro tmna.
Ucnonb3oBaHHbIe UCTOYHUKMK: [1], [5].

MnaH pa6oTbl:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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1. lNoBTOpeHne no nuTepatype 3HEepreTMkn u OCOBEHHOCTEN YMHOXUTENEWN
4acTOoTbl.

2. MNopbop onTUManbHOro pexnma yaBouTerns 4acToThbl.

3. [MpocmoTp ocumnnorpamMmm KOSNEKTOPHOro Toka.

4. CHatue rpaduka Umk=@(Es6).

Kpamkue ceedeHusi us meopuu:

YMHOXUTENN MOryT cobpaHbl Ha namnax M MNonynpoBOAHMKOBLIX Mpubopax —
anogax wn TpaHauctopax. MolHble YMHOXUTENU NpeuMMyLlecTBEHHO cobupatoTcs Ha
namMmnax, ManoMOLLHbIE — Ha MONYNPOBOAHMKOBLIX Npubopax.

YMHOXUTENW YacToTbl MNO3BOMSAIOT pPacUMpUTbL Ananas3oH pagvonepesaTymka,
NMOHM3UTL pabo4yto YacToTy BO3OyaMTENs, NOBbICUTL CTaOWUBbHOCTL YacToThl.

TeopeTnyeckn MOXHO YMHOXaTb 4YacTtoTy ntoboe uvmcno pas. Ho ¢ yBenuyeHnem
HOMepa rapMOHMKM YMEHbLUAeTCAa amnnuTyga ToKa, a CrnefoBaTenbHO, U MOLHOCTb B
Harpyske. OTO CHWXaeT 3HepreTuyeckMe nokasaTtenu kackaga. oatomy B GonbLUMHCTBE
Crnly4aeB 4acToTy B NaMnoBbIX WU TPAH3MUCTOPHbIX CXemMax yYMHOXaklT B 2-3 pasa. [Onsa
nonyyYeHns onTMMarbHOro pexuma namnbl UNKM TpaH3MCTopa MPU YMHOXEHMM YacTOTbI
Heobxoanmo:

- KOHTYP B BbIXOOHOW LeNN HAaCTPOUTb Ha N-t0 TAPMOHMKY MO CPABHEHUIO C YaCTOTON
HanpsbkeHust BO3byxaeHus;

- Yrosql OTCe€4KM KOJUIEKTOPHOro TOKa caenaTtb TakKuMm, Npu KOTOPOM BblaendemMas

1207
rapMoHMKa TOKa MMeeT MakCcumarbHOe 3Ha4YeHne, TO eCcTb n ’rne n —  Homep
rapMOHWKN.

Takum obpasom, ansa yasoutensa — Q = 60°, gna ytpoutena — Q = 40°. [1na aToro
HeobXOAMMO YBENMUUTbL HamnpsbkeHne CMeLLeHUs W, ecnu noTpedyeTcs, YBenuMunTb
aMnnMTyay HanpsikeHnsa Bo30yXaeHus.

PaboTta ygBoutensa ¢ ManbiMW yrnamum OTCEYKM BbIrOAHA, Tak Kak nornydaercs
aoctaTtoyHo Oonbluas konebatenbHas MOLWHOCTb M BbiCOKMA K.n.a. OgHako npu Manbix
yrrnax OTCeYKM M OOCTAaTOYHO OONbLUOM KOMMEKTOPHOM TOKE MPUXOAUTCA nogaBaTb Ha
cxemy 6onbLuoe cmelleHne 1 6onbLIoe HanpskeHne Bo30yXXaeHus.

B  TpaH3UCTOpPHOM  yMHOXMWTENe  4acTOoTbl  SHEpreTMyeckne  nokasaTtenu
YXYALAKTCH, €Cnu NposiBNAETCA BNUSAHWE BbLIXOAHOrO HArpsikeHUsi MHOXWUTENs Ha
KONMEKTOPHbIA TOK. B uMnynbce KONMEKTOPHOro TOKa BO3MOXHbI YMNMOLWEHUS BEPLUNHDI
Unn NpoBarbl AaXe B HeOOHarnpsiKEHHOM pexunme. [osBneHne 3TMxX MCKaKEeHUn MOXeT

Bbl3BaTb YMEHbLUEHNE aMNINNTYyObl n-n rapMOHUKN BbIXOOHOIO TOKa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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[Mpn camonoaroToBke yyYalwMNCcs OOMMKEH YMETb CaMOCTOATENbHO COCTaBUTb CXeMY
YMHOXWTENA 4acToTbl, npoaHanuanpoBaTtb rpadukn A.U. Bepra, ymetb 00bACHUTH
3aBUCMMOCTb BeSIMYMHbI TOKOB BbICLUMX TFAPMOHUK OT Yyrna OTCeYKW, CpaBHUTb
9HepreTMyeckme COOTHOLLUEHUS Kackafa B PEXMME YCUIEHUS U B PeXnMe YMHOXEHUS
yacTtoTbl. Ocoboe BHMUMaHWE cnenyet obpaTnTb Ha MOLHOCTb NOTEPb HA KOMNEKTOpE U
K.N.0. YMHOXUTENS U Ha XapaKTep U3MeHeHNs 3TUX nokasaTtenien npu yBenmyeHnm Homepa
rapMOHUKN.

B pesynbTaTe noarotoBKM yyawmecs OOMXKHbI YMeTb OTBeYaTb Ha cnegyrouime
BOMpPOCHI:

1. UTo HAgoO M3MEHUTb B TPAH3UCTOPHOM Kackage, 4Tobbl nepenTtn mn3 pexumma
YCUIEHUS B PEXUM YABOEHMUS YacTOThbl?

2. Kakon pexum ans TpaH3ucTopa TAXenee. pPexXnmM YMHOXEHUS UM Pexnm
yCuUneHus, noyemy?

3. lNovyemy yMHOXeHWe 4acToTbl Gonee 4yem B TpuM pasa B OOHOM Kackage
cumTaeTcsa HelenecoobpasHbiM?

4. Yemy paBHa MOLLHOCTb yTpouTena npyu Q = 90°7?

Mopsaaok BbINONMHEHUA paboThbl:

1. O3HakomuTbCs ¢ 0bopyaoBaHMEM, MCMNONb3yeMbIM B nabopatopHon paboTe, u
cobpaTb flabopaTopHyO YCTAaHOBKY, CTPYKTYpPHAsa CxemMa KOTOPOW NpuBedeHa Ha PUCYHKE -
6.

2. O3HaKOMUTbCS C MPUHUMNWANBHOW 3MEKTPUYECKOM CXeMon nabopaTopHOro
MakeTa YMHOXUTENS YacTOTbl, NPUBEAEHHON HA PUCYHKE - 7.

3. Mpurnacute npenogaBaTens unu nabopaHTa NpoBepuTb COBpPaHHYK CXemy;
NnoslyuMB paspeLleHne, BKIIOYUTb CXEMY MO HaNpsXKeHue.

4. OnpegenuTb YacToTy HanpsXKeHUs BO30YXXAeHWs, KOTOPYH Haao nogaTth Ha BXOS,
yOBOUTENS, €CIfiM BbIXOOAHOM KOHTYP HacTpoeH Ha yactoty 300 kly. YcTtaHoBUTbL 3Ty
4YacTOTy Ha LUKane reHepaTopa v 3anucaTtb ee B OTYeT.

5. MNo ykasaHuo npenofasaTensd yCTaHOBUTb Ha BbIXO4e reHepatopa amnnutyay

HanpaxeHud 3036y>|<p,eHm-|.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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3apatoLwmmn
reHeparop » Yasoutenb [¢ Ocuunnorpad
A A
NcToYHUK JlamnoBbIn
NUTaHUS BONbTMETP
PucyHok — 6
PucyHok — 7

6. lMogkniounTtb ocumnnorpad K BbIXxog4y reHepatopa curHamnoB (TOYKM 1-2) u

NPOCMOTPETb (POPMY HamnpsiKeHusi BO3OYXAEHWsi, NMO4aBaeMoro Ha BXon yOBOMUTEns.

<Dopmy Hanps>XeHn4a 3apncoBaTtb Ha KalribKy U NPUBECTU B OTHETE.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauwemycsi 8 1C: Konnedx
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7. TMogkniounTb ocuunnorpad K KOMNNEeKTOPHOW uenu TpaH3ucTopa (Toukn 3-4).
MopobpaTtb HanpsiKeHWe CMELLEHUS U aMNnMTyay HanpshkeHust Bo3byxaeHus Tak, YTobbl
Yrosl OTCEeYKM OTcuYMTaTb MO MacliTabHOW nMHENKe (CeTKe), MMEIOLLENCA Ha JKpaHe
ocuunnorpadga (pucyHok — 8). lMpocMmoTpeTb ocuunmorpaMmmy KOJSINIEKTOPHOrO TokKa

yaBouUTend n 3apumucoBaTtb €€ Ha KallbKy nop OCLlMﬂﬂOFpaMMOVI, nonyquHoﬁ B N.6.

§=60°
_120° | “120° | _120°
B T=360°

PucyHok — 8

8. Y6eamnTbCs, YTO M3MEHEHNE HanpPsXXeHUs1 CMeLLEeHUS U aMNnTyabl HanpsbkeHns
BO30YyXAeHMs MpMBOAUT K W3MEHEHMIO BbICOTbl WMMMYyNbCa KONEKTOPHOrO ToKa U
N3MEHEHUIO yrna oTceykn. 3apucoBaTtb 2-3 OCUMNNIOrpaMMbl UMMYNbCa KOMNEKTOPHOro
TOKa yABouTEnNs npu pasHbiX 3HadeHusx Ess n Ume nog ocumnnorpammon, rnosy4eHHon B
n.7. 3anucaTb HanpsKeHUs, NPy KOTOPbIX NOSTyYeHbl 3TN OCLMANOrpaMMbl.

9. lMoaKnYMTL 3NEKTPOHHBLIN BOMNBTMETP K KOHTYpYy yasoutensa (Touku 7-8) u
npubop ONa M3MEPEHUs1 HanpshkeHus cmeweHns (ToYkM 5-6), CHSATb 3aBUCUMMOCTb
Umk=@(Es6) Npyn HemameHHOM HanpseHun Bo3byxaeHus. MNokasaHna npubopos 3anucatb
B Tabnvuy 1 NOCTPOUTL rpadouk.

10. CocTtaBuTb OTHET O NpoAaenaHHoM paboTe No yCTaHOBEHHOW hopme.

1 2 3 4 5 6 7

EaG(B)
Umk(B)

CopepxaHue oT4yeTa:

1. DnekTpuyeckas npuHUMNManbHas cxema uccnegyemoro Kackaga n kpatkoe
onucaHue npuHumMna AencTeus.

2. Ocumnnorpammbl, Ha KOTOPbIX MOKa3aHo, Kak rpadmnyeckn oTcunTaTb yron
OTCEYKMN.

3. Tabnuua.

4. Npaduk.

Bon POCbI ANnA CaMOKOHTpPONA:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauwemycsi 8 1C: Konnedx
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1. JaTb XxapakTepucTuKky uccriegyemMou CXembl (BUA Harpys3ku, BapuaHTbl CXeEM
NUTaHUA BCEX 9NEKTPOOO0B TpaH3MCcTopa).

2. Yto HeobXxoauMO caenaTtb B UCCReayeMon CxXeme, ecrniv notpebyercs nepentm
N3 pexuma yaBOEeHUS B PEXUM YTPOEHUS YacToThbl?

3. MOXHO nu nomnyYnTb yOBOEHWE WUNU YTPOEHWE 4YacTOTbl B [BYXTaKTHOW cxeme
BKIMIOYEHNSA TpaH3NCTOPOB? B crnyyae nonoXuntesribHOro oTBeTa NpueBeauTe Takme CXembl.

4. Kak 06bsACHUTb (OM3MYECKM, YTO NPU OOUHAKOBOM Yrfne OTCEYKU K.M.A4. B pexnme
YOBOEHUS HUXE, YEM B pEXNME YCUNEeHNa?

5. C kakvM yrnom oTceudkn gosmkeH paboTtaTb yaBOUTESb YacTOThbl, YTOObLI NONY4YNTb
Takom xe K.n.g., kak y ycunutens npu 6=90°, cumtas, 4to B obomnx cnyyasax BenuumHa §
oanHakoBa?

6. KakoBbl 0COBEHHOCTUN YMHOXUTENEN YaCTOTbl HAa TpaH3ucTopax?

MpakTuyeckoe 3aHATMENeS. UccnegoBaHMe CrOXHOW CXeMbl BbIXOAHOIO
Kackaga
Llenb paboTbi:
MpuobpeTeHne HaBbLIKOB HACTPOMKM CROXHOW CXeMbl BbIXxo4a, WccrnegoBaHue
BINIUSIHUS CBS3M C aHTEHHOW Ha 3HEepreTuKy BbIXOQHOro Kackaja.
Bpemsa paboTbl — 2 yaca.

KonnyecTBo kypcaHTOB, BbINOMHAIOWMX paboTy — 2 YernoBeka.

Mpnbopbl n maTtepmanoi:
1. JTabopaTopHbI MakeT paguonepeaaTymka ¢ 6510KOM NUTaHUs.

2. ONEKTPOHHbIN BONbTMETP.

Ucnonb3oBaHHble UCTOYHUKMK: [1], [5].

lMpumeydaHue. MNpwn oTcyTCTBMM NabopaTopHOro MakeTa paguonepegaTymka MOXHO
NPUMEHUTb NabopaTopHbIA MaKeT CIIOXHOM CXeMbl BbIXOLHOrO Kackaga C perynvpyemMon
CBSA3bl0 C aHTEHHOW, @ B Ka4yecTBe 3a4aloLLero reHepartopa MOXHO NPUMEHNTb reHepaTop
CTaHAapTHbIX curHanoB. W3mepuTtenbHble npubopbl ANs M3MeEpPEHUst TOKOB lco, lao, A

[AOMKHbI ObITb pacnornoXxeHbl Ha NepeaHel naHenu nabopaTopHOro makeTa.

MNMnaH paboTbi:
1. HacTponka CrnoXHOM CXeMbl BbIXOOHOMO Kackaga W CHATUE HaCTPOEYHbIX

XapaKTepUCTuk.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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2. OnpeneneHne 3aBUCMMOCTM OCHOBHbIX 9HEPreTUYECKMX NoKasaTerien BbIXOQHOro

Kackaga OT BENMYMHbI CBA3M C aHTEHHOMN.

Kpamkue ceedeHusi us meopuu:

Cxema BbIXOQHOrO Kackaga, B KOTOPOW MeXAy aMnoh M aHTEHHbIM KOHTYpPOM
NMeeTCA NPOMEXYTOYHbIN KOHTYP, Ha3blBaeTCA CNOXHOW CXeMOW BbIxoaa.

Ona nonyyeHus Hambonbluen MOLLHOCTM B aHTeHHe HeobxoguMmo obecneuvnTb
cornacoBaHve Harpyskm C namnon M HacTpPOUTb KOHTYP B pe30HaHC C 4acToTou
HanpsbkeHust Bo3byxxaeHus. Pe3oHaHC gocturaeTca opraHamMm HaCTPOWMKM aHTEHHOro u
NPOMEXYTOYHOIO KOHTYPOB, cornacoBaHme — BbIGOPOM CBA3WN MeXAY KOHTYypamu.

CBsi3b C @aHTEHHOM MOXeT OblTb TpaHCHOpMaTOPHOW, aBTOTPAHCHOPMATOPHOM Wt
€MKOCTHOW; NMUTaHNEe aHTEHHbl — TOKOM M HanpsbkeHneMm. Jlydwen cxemon cumtaeTcs Ta,
KoTopas obecrneynmBaeT MeHblUME MOTEPUM B OpraHax HacTpoMkM U Boree BbICOKYHO

hbrnbTpaumto BbICLLNX FAPMOHUK.

[MopsiAoK HAaCTPOKMKK CIIOXKHOM CXeMbl Bbixoaa:

1. CBA3b MeXAy aHTEHHbIM U MPOMEXYTOYHbIM KOHTYypaMun caenaTb MUHMMAarbHOM
NN paBHOW HYNIHO.

2. HactpouTb NpPOMEXYTOYHbIN KOHTYPp B PE30HAHC C 4acTOTOW HanpsikeHus
BO30OYXOEHUS N0 MUHUMANbHOMY 3HAYEHUIO lao U MakCUMansbHOMY leo.

3. YBEnNMUUTbL CBA3b MEXOY MPOMEXYTOYHBbIM U @aHTEHHLIM KOHTYpaMu.

4. HacTpouTb aHTEHHLIN KOHTYP B pPe30HaHC, A0OMBasiCb MakCMMaribHOro TOKa B
aHTeHHe |a.

5. YBenuuntb CBsA3b MeXdy KOHTypamMu O ONTMMarbHOM M elle pas HacTpouTb
AHTEHHbIA KOHTYP TO MakcumarbHOMY TOKy la. MakcumanbHOMY TOKY B aHTEHHe, a
cnefoBaTenbHO, M MOLWLHOCTW, COOTBETCTBYET OnNpedeneHHas BenuumHa cBsasu. [lpu
N30LITOYHON CBA3M TOK B @HTEHHE YMEHbLUAETCHA, XOTS aHOAHbIN TOK pacTeT. [loatomy
aHTEHHbIA KOHTYP Hago HacTpamBaTb MO MakCMManbHOMY TOKY aHOAa, Tak Kak nocrneaHumn

BCE BpeMsA yBeliMynBaeTCd, 4HeM CO34aeTCA ONaCcHOCTb Neperpy3ku namnobl.

B pe3ynbTaTte NoAroToBkKU ydalwmecsa AOJNKHbl NpaBuIibHO OTBeYaTb Ha cneaytoluimne

BOMpPOCHI:
1. KakoBbl JOCTOMHCTBA U HEAOCTATKN NPOCTON U CMOXHOW CXeM Bbixoaa?

2. Kakvne ycnoBusi OOmkHbl ObiTb BbIMNOSIHEHbI MPU HACTPOWKe IoOON CXembl
Bbixoga? Kakummn opraHamm HacTpPOMKM 3TU YCIOBUSA BbLINOSTHAKTCA B MCCreayeMoMn
cxeme?

3. Kak nameHuTcsa pexnm npocTton CxeMbl BbixoAa NMpu oOpbiBe aHTEHHbI, €CNu B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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NCXOQHOM COCTOSIHUM OH Obin ONTUManbHbIM?

4. Kak N3MEHUTCHA PEXMM CITIOXKHOW CXeMbl Bbixoda Npu obpbiBE aHTEHHbI, €Criv B

MCXOQHOM COCTOSAHMM OH Obln oNTUManbHbIM?

5. B kakom nopAaake cnenyet HactpamBaTb CITIOXKHYH CXeMy BbIxoaa?

6. UTO Takoe HacTpoeyHas xapakTepuctmka?

Mopsaaok BbINONHEHUA paboThbl:
1. O3HakomuTbCs € nabopaTopHbiM MaKeTOM nepegatymka U nsmepuTenbHbIMU
npubopamun. Cobpatb nabopaTopHyH YCTAaHOBKY MO CTPYKTYPHOW CXeme, NpUBESEHHON Ha

pucyHke - 4. lNpuHumnnuanbHaa cxema uccrnenyemoro Kkackaga npusefieHa Ha pucyHke - 5.

2. Mpurnacutb npenogasaTens NPOBEPUTL COBpaHHy0 NabopaTopHy YCTaHOBKY.

Mocne NnpoBEpPKU na6opaTopHyro YCTaHOBKY MOXHO BKIo4aTb noa HanpdaxeHue.

3. HacTtpouTb Bo3byauTenb Ha 4acToTy AuanasoHa, YKasaHHyl npernojasaTenem.
Ha aTy >Xe 4acToTy HacTpOuTb CIIOXHYK CXeMy Bbixoda, cobniogas Heobxoanmblii

NopsiAoK HACTPOWKN.

4. lNocne oKOHYaHWSA HAaCTPOWMKM 3anucaTb NokasaHna NPUBopPOB B CPEAHIO CTPOKY

Tabnuubl 1.

5. CHATb HacTpoOeYHble XapaKTEPUCTUKN CIIOXHOW CXeMbl Bbixoda: lco, lao, 1a=@(f).
XapakTepuctuknm CcHATb Ang obnactu MarsblXx paccTpoek OTHOCUTENBbHO pPEe30HaHCHOM

YyacToTbl. [lokasaHusa npubopoB 3anucaTb B Tabnuuy 1.

3apaowmn .| BbixogHomn .| AHTEHHasi
reHepaTop Kackan uenb
A A
Bbnok bnok
nuTaHus nuTaHus
PucyHok — 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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PucyHok — 5

Tabnuua 1

f leo (MA) lao (MA) Ia (MA)

f1 < fpes

f2 = fpes

fa > fpes

6. NocTponTb HacTpoeYHble XapaKTEePUCTUKU lco, lao, Ua=@(Xcs) B OQHON cucteme
KoopAauHar.

7. YCTaHOBUTb ONTUMAarbHbIA PEXUM CHOXHOW CXeMbl BbIXO4a Ha 4acToTe
HacTPOMKM BO3OyaMTENA W, M3MEHNAS CBSA3b MeXAy MNPOMEXYTOYHbIM M aHTEHHbIM

KOHTypamMu, CHsATb 3aBucuUMOCTU la, Ua, lao= @(Xcs). [onyyeHHble gaHHble 3anucaTb B

Tabnuuy 2.
Tabnuua 2
Xcs Ia (MA) lao (MA) Ua (B) Pa(BT)
1
2
3

8. MNoctpoutb rpadmkn la, Ua, lao= @(Xce) B OQHOM CUCTEME KOOPAUHAT U OO BACHUTL
NOJSTy4YEHHYIO 3aKOHOMEPHOCTb.

9. Ha ocHOBaHMM aKCnepMMEHTarnbHbIX AaHHbIX paccynTaTb MOLLHOCTb B @HTEHHE
npu BCEX 3HAYEHMUSIX CBSI3M M MO MOJTyYEeHHbIM PacYeTHbIM AaHHbIM NOCTPOUTL rpadomk Pa=
(P(XCB).

10. CocTaBuTb OTHET O NpoaenaHHom paboTe No yCTaHOBNEHHOW hopMme.

CopepxaHue otyeTa:
1. Cxema nccnegyemoro kackaga ¢ BKIHYEHHbIMU N3MEPUTENbHbLIMU Npubopamu.

2. NMocnepoBaTenbHOCTb HACTPOMKN CIOXHOW CXEMbI BbIXOAa.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauwemycsi 8 1C: Konnedx
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3. HacTpoeuHble xapaKTepuCcTuKN.
4. Tabnuvubl N3MepeHnn.

5. BbiBOAbI.

Bonpochkl Ana camokoHTpons:

1. Mo cxeme, NpuBeOeHHON B OTYETE, OOBLACHUTL MOPSAOOK HACTPOMKM CHOXHOW
CXeMbl BblIxoaa.

2. Kak moxeT OblTb HacCTpoeHa CrioXHasi cxema BbIxoga npu OTCYTCTBUU
amnepmMeTpa B aHTEHHOM KOHType?

3. OBBbACHUTL 3aBUCMMOCTb Pa OT CBA3W MeXOy aHTEHHbIM U MPOMEXYTOYHbLIM
KOHTYpamu.

4. Tlovyemy wuaMeHseTCs lao C W3MEHEHWEM CBSA3UW MeXAy aHTEHHbIM U
NPOMEXYTOYHbIM KOHTYpamMn? OBBbACHUTE XapakTep 3TUX U3MEHEHNIA.

5. UTo HasbiBaeTCs Harpy3o4yHbIM napamMeTpoM a U Kak OT ero BeNVYUHbI 3aBUCUT
9HepreTuKa BbIXOQHOMO Kackaga?

6. CpaBHUTb BCE U3BECTHbIE BaM CXEMbl BbIXOQHOMO Kackaga Mo 3HepreTM4eckum

nokasaresisim 1 CnocobHOCTH CbI/IJ'IprOBaTb BbiCLLUNE rapMOHUKN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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Paspen 3 OcHOBbLI TeOpUU U pacyeT reHepaTopoB C CaMOBO30yXaAeHneMm
(aBTOreHepatopoB)
Tema 3.2 CxeMbl aBTOreHepaTopoB, UX aHarnu3 1 pacyeTt

MpakTu4yeckoe 3aHaTMEeNe 6 UccnegoBaHme TpeXTo4Ye4YHOU CXeMbl TPAH3UCTOPHOro
aBToreHeparopa
Llenb paboTbi:
NccnepnosaHme paboTbl OAHOKOHTYPHOrO TPaH3UCTOPHOrO aBToreHepartopa Mo
TPEXTOYEYHOW CXEME.
Bpems paboTbl — 2 yaca.

KonnyecTBo kypcaHTOB, BbINOMHAWOLWMX paboTy — 2 YernoBeka.

Mpubopbl n matepunansoi:
1. JTabopaTopHbI MakeT TPAH3UCTOPHOrO aBTOreHepaTopa.
2. AicToYHMK nuTanus HanpsxkeHnem 9 B.

3. ONEeKTPOHHbIN BOMbTMETP.

Ucnonb3oBaHHble UICTOYHUKMK: [71].

lNMnaH paboTbl:

1.  WccneposaHve  BNUSHUA  BenWyMHbl  obpaTHOM  CBA3M  Ha  paboTty
aBToreHepartopa. OnpegeneHne onTumManbHOW obpaTHOM CBA3N.

2. VccnepoBaHve BNUSHUSA BeNMYUHBI  COMPOTMBIIEHUS HarpyskM Ha paboTty

aBTOreHeparopa.

Kpamkue ceedeHusi us meopuu:

TpaH3UCTOpHbIE aBTOreHepaTopbl COCTABMAKTCA MO TakUM Xe npaBuriam, Kak u
naMnoBble CXEMbI.

BanaHc a3 BbINONHAETCA NpU BKITHOYEHUM PA3NUYHbBIX NO XapaKTepy peakTUBHbIX
COMPOTUBNEHUN Ha yyacTkax 0asa — konnektop u 6asa — amutTep. banaHc amnnutyg
BbINONHAETCS Npn ycnoBun Zw>Zs6. HacTponka kOHTypa B pe3oHaHc byaeT obecnedeHa
npw ycrioBmm

XextXkot+Xe65=0

TpaH3NCTOpHbIE CXeMbl aBTOreHepaToOpoOB Jlerko BO30YyXJarTcsas No npuymMHe
oonbwioro  kKoadduuMeHTa  ycuneHums  TpaHauctopa. CTabunbHOCTb  4acTOThl
TPaH3UCTOPHbLIX aBTOrEHEPATOPOB HWXE, YEM JaMMOBbIX, M3-32 CWIMBbHOMO BIUSHUSA

TemnepaTtypbl Ha NapameTpbl TPaAH3UCTOpa, U3-3a 3aBUCUMOCTM €MKOCTU p-n NepexoaoB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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OT HanpsXKeHUst Ha HUX, U3-3a BIUSHUSA (MPOXOAHOW MHEPUMOHHOCTU M NO ApYyrym
npnymHam. C yBenmyeHnem 4acToTbl BIMSHNE 3TUX (DaKkTOpOB BO3pacTaeT.

Mpn camonogroToBke y4vallMACA [OOSMKEH YMEeTb CaMOCTOSATENbHO COCTaBMiATb
pasnnyHble CXeMbl TPAH3UCTOPHbIX aBTOreHepaTopoB: C TpaHcgopmaTopHoOW obpaTHoWn
CBSA3bI0, MO UHOYKTUBHOW TPEXTOYEYHOW CXeMe, Mo eMKOCTHOM TpexToyedyHon cxeme. Ha
npyumepe 9TUX CXEM HYXHO YMeTb OObACHATbL (pum3myeckme npoueccobl npu
CcaMoBO30Yy>XAeHMN TPaH3UCTOPHOro aBTOreHepaTopa M CBOWCTBA 3TUX CXeM. Yvauimecs
AOJIMKHBI MPaBUIbHO OTBEYaTb Ha cneayroLme Bonpochl:

1. Kakne cxemMbl TpaH3MCTOPHLIX aBTOreHepaTopoB BaM U3BECTHbI?

2. o kakon cxeme cobpaH aBToreHepaTop, Uccrneayemblin B 4aHHOW nabopaTopHoOn
pabote?

3. KakoBO HasHayeHue afieMeHTOB B UCCIeQyeMON CXemMe aBToreHeparopa?

4. Tloyemy wucnonb3yeTcs HEMNoOrHOEe BKIIKOYEHME KOHTypa aBToreHepartopa co

CTOPOHbI KOJITEKTO pa’?

MopsaaoK BbINOMIHEHUA PaboOThI:
1. 3yunTb NpvBeaEeHHY Ha pUCYHKe - 12 NpUHUMNUanbHYO CXeMy UccreayemMmoro
aBTOreHepartopa Ha TpaH3MCTope, BO3MOXHbIE KOMMYTaLUN N PeryrnvpoBKM B HEN.

2. MNonyunB paspelueHne npenogaBaTens, BKNHOUYUTbL nabopaTopHbIi MakeT nofg

R, & L3
Ry
Lo

HarnpsxeHune.

i

h—

PucyHok — 12
3. [MoakniounTb SNEKTPOHHbIN BOSNbTMETP K KOHTYpYy aBToreHepatopa Mexay

Toukamyn 5 1 6. MamepuTb HanpsbkeHMe Ha KOHType aBToreHepaTopa npu pasfnyHbIX

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauwemycsi 8 1C: Konnedx
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3HadyeHnssx obpatHon cBaA3n. CBA3b M3MeHATb nepekntoyaTtenem [11.  3HadeHue

HanpsbkeHun 3anucatb B Tabnuuy 1.

Tabnuuya 1

n1 1 2 3 4 5
Umk(B)

4. BknounTb cornpoTmerieHne Harpy3ku rnapannesibHO KOHTYpY aBTOoreHepartopa.
|/|3MepI/ITb HanpsaxeHne Ha KOHType aBToreHeparopa nMnpu pas3riMyHbiX TMOJIOXKEeHUAX

nepekntoyatens 1. lNokasaHMs 3MEKTPOHHOro BOfbTMETpa 3anucaTtb B Tabnuuy 2.

Tabnuuya 2

1
Umk (B)

5. CpaBHUTb AaHHble Tabnuuy 1 n 2, caenaTb BbIBOAbI O BAMSIHAM COMPOTUBIEHMS
Harpysku Ha Bo3byaeHune aBToreHeparopa.

6. OTknounTb peanctop Rs. N3amepuTb HanpsikeHUMe Ha KOHType aBToreHepaTopa.
CpaenaTb BblBOAblI O HAa3HAYEHUN ITOrO pe3ncTopa U ero BAMSIHAM Ha caMoBO30YXKaeHue
aBToreHeparopa.

7. CocTtaBuTb OTYET O NpoaenaHHon paboTe No ycTtaHoBNeHHOW hopMme.

Bonipocsi no nabopamopHot pabome Ne 4:

1. KakoBbl npaBuna COCTaBNEHUA TPEXTOYEYHbIX TPAH3UCTOPHBIX CXEM
aBToreHepaTopoB?

2. Kakmumu CBOMCTBaMM XxapaKTepum3yoTCsa TPaH3MCTOPHbIE aBTOreHepaTopbI?

3. [lloyemy TpaH3UCTOpPHblE aBTOreHepaTopbl  XapaKTepU3YKTCH  HU3KOW
CTabunbHOCTLIO YacTOThbI?

4. Kakon aBToreHepartop nerde Bo3byauTb: C Harpy>XeHHbIM UM HEHarpy>XeHHbIM
KOHTYypom? MNouemy?

5. O6bACHUTL BAUSAHWE BENUYUHBbI COMNPOTUBIIEHMS pe3ucTopa B uenn 6asbl Ha
peXuM aBToreHepaTopa, Nosib3yscb AaHHbIMWU TabnNuubl N3MEPEHNNA.

6. CocTaBuTb 9KBMBAreHTHblE CXEMbl aBTOreHepartopa Ans nonoxenun 1, 2, 3, 4

nepekntoyatens N1. B yem pasnuyme aTnx cxem?

Tema 3.3 Ctabunumsauma 4acTtoTbl aBTOreHeparopa
MpakTnyeckoe 3aHaTneNe7. UccnepgoBaHue cTabunNbHOCTU 4YacTOThbI
aBToreHepartopa

LUenb paboTbil:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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PaccmoTpeTb 3aBMCUMOCTb 4YacTOThbl aBToreHepatopa OT BpPeMeHU ero paboThl,

CTabUbHOCTM NUTAOLWMNX HANPSPKEHWUIA U BENNYUHBI 0BpaTHOM CBSI3N.

MNMnaH paboTbl:

1. CHATb 3aBMCUMOCTb 4YacTOTbl aBToreHepaTopa OT TemnepaTypbl U MUTAOLLNX
HanpsbkeHun anga konebaTenbHOro KOHTypa C KaTyLKON UHOYKTUBHOCTH

2. CHATb 3aBMCUMOCTb 4YacTOTbl aBTOreHepaTtopa OT TemMnepaTypbl U NUTAKLLMX

HanpshkeHn ansa konebaTenbHOro KOHTypa C «KBapLeM.

MpubGopbl n matepuans.:
1. JTabopaTopHbI MakerT.
2. Ocuunnnorpad.

3. YactoTomep.

4. CoegnHUTENbHbIE NPOBOAA.

Ucnonb3oBaHHble UCTOYHUKMK: [1], [2], [3].

Mopsaok BbINONTHEHUA pabdoThl:

1.CobpaTtb wuccnegyemyo cxemy, TMOAKMIOYMMB B KOHTYp aBToreHeparopa
WHOYKTUBHOCTb (TyMOMep «KBapu-KaTyllka) Ha MakeTe BHWU3 B MOSIOXKEHWE «KaTyLlKay.
Cxema coeguHeHust pucyHok — 1.

2. Pyyka noTeHUMoMeTpa, Yyepe3 KOTOpPbIA Ha KOMMEKTop reHepaTtopa nopaértcs
nuTaroLee HanpsbkeHne, yCTaHOBUTb Ha 3aaHHY0 OTMETKY.

3. [lpurotoButb 3apaHee 3aroTOBMEHHYK Ha 4epHoBuke Tabnuuy 1. [Mocne
paspeLlleHus npenogaBsaTtens BKAOYUTb YHaCTOTOMEP, NOCTaBMB BPEMSA MHOMKALNN.

4. BKNOUYNTb MaKeT, U Yepe3 paBHble NMPOMEXYTKM BPEMEHMW, YCTAHOBMEHHbIE Ha
yacToToMepe B npegblgyweM nyHKTe, 3anucbiBaTb 3HAYEHUs (PaKkTMYeCKOW Y4acToTbl
reHepatopa fpaxr.

5. Onpegenutb abCconoTHbIA yX04 4acToTbI:
Af = .fl—m.w _fq'mxm’ rp'e

fuom kKBapua paBHa 11094 kl'y,
fuom KaTyLWkM paBHa 10975 kl'y

3HayeHna abconTHOro yxoda 4acTtoTbl 3aHecTu B Tabnuuy 1. Mo Tabnuue 1
NMOCTPOUTb FpaduKM 3aBUCUMOCTU aBCOMKTHOrO yxo4a 4acToTbl OT BPEMEHM paboTbl

reHeparopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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6. Py4ykon perynupoBkMm MOTEHUMOMETPA Ha MakeTe CHATb HarnpshkeHne C
Konnektopa reHepatopa (Ha BOMbTMeETpe, YCTAHOBMIEHHOM Ha MakeTe YCTaHOBUTb
HyrieBOE 3HaYeHue).

7. CHATb 3aBUCUMOCTb YacTOTbl reHepaTopa OT NUTAIOLLEro HanpsXXeHus, 3HaYyeHus
pakTU4EeCKON 4YacTOTbl CHAMATbL MO YaCTOTOMEpPY, 3HAYEeHUS HanNpsXKeHUs yCTaHaBnnBaTb
PYy4YKOM NOTEHUMOMETpa Ha MakeTe. PedynbTaTbl 3aHOCUTL B Tabnuuy 2.

8. PaccunTtaTtb abCONOTHLIN YXO4 YacToTbl, 3HA4YEHNE 3aHeCTM B Tabnuuy 2.

9. Mo Tabnuue 2 NocTpouTb rpadomknu 3aBUCUMOCTM abCONKTHOrO yxo4a 4acToTbl
OT BENNYMHbI KONNEKTOPHOIO Hanpsi»KeHWs.

10. MoBTOpPUTL NYHKTBI 8 N 9 nepeknioYMB TyMONep «kBapu-KkaTyLlKa» Ha MakeTe B
NOSIOXKEHNE «KBapLYy.

11. BbikntounTb MakeT u B TedeHne 10 MUHYT 3aHMMaTbCa 0oPOpMIIeHMEM OTHETA.

12. Mo wuctevyeHne 10 MUHYT YCTaAHOBUTb PYYKY perynaropa KoSfeKTOPHOro
HanNpPsPKeHUs MO 3HaYeHUo B 1. 6.

13. MNMoBTOpUTL N. 4 1 5 ANA NonNoXeHna Tymbnepa «kBapLy.

14. OdpopMnTb OTYET O NpoaenaHHom paboTe.

B oTyéTe ykasaTb NpUYMHBI 3aBUCMMOCTW 4acTOTbl OT UCCnenyeMblX BenUYMH,

CpaBHMB CXeEMY C «KBapuem» Cco CXEeMOM C MHOYKTUBHOCTbHO.

Tabnuua 1
At (cek)
f (k')
Af
Af = faux - fiom
fuomke = 11084 KrLI,
fuomL = 11095 KrLI,
Tabnuua 2
Enur (B)
faux (KrLL)
Af

Bonpochkl Ans caMOKOHTpOns:

1. HazoBuTe gectabunuaupytowime gaktopbl, 060CHYNTE NX BANAHME Ha YacTOTy
aBToreHepartopa.

2. HapucyeTe akBMBaneHTHYI CXeMY KBapLua v cpaBHUTE ero JoOBpOTHOCTb C
AobpoTHOCTbIO KonebaTtenbHoro LC-koHTypa.

3. KakoBa 3aBMCMMOCTb peakKTnBHOIo N akTMBHOIo COrnpoTUBIIEHNA KBapLua OT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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YyacToThbI?

4. Yem 06bACHUTL CTabunuaupyrowme cBONCTBa kBapua?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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Paspen 4 Bo3byautenu paguonepeaaTymkosB.
Tema 4.1 NMpuHUMN NOCTpOEeHUA BO30yauTenen paguonepenaTtimkon

MNMpakTnyeckoe 3aHaATMEN28 PopmMuMpoBaHMe YacToTbl B CyAOBbIX
paguonepepaTymkKax

Llenb 3aHaTUA:

1. 3akpenneHuve 3HaHuh no Teme: «[lpuHUMN nocTpoeHns BoO3GyauTenen
paguonepenaTymKkoB.

2. WayyeHue npuHUMNa QOPMUPOBAHUA 4acTOTbl B YHUAPUUMPOBAHHBLIX

BO36y,D,VITeJ'IFIX CyOoBbIX pagunonepenarymkos.

MNnaH 3aHATUA:

1. N3yunTb yHKLMOHANbLHYIO CXeMy YHUPULMPOBaAHHOIO BO30yauTens.

Boinucate B OT4é€TE, 4YeM onpefenseTcd BbIXOAHAA 4YacTtoTa BO3byauTens,
onpenenus e€ Yyepes YacToTy reHepaTtopa ynpasnsemMoro 'Y n 4yacTtoTy nHdopmauunu.

2. lNpocneantb hopmMmmpoBaHmMe 4acToTbl MHpopmMaumn. B oTYé€Te B yNpOLLEHHOM
BMae n3obpasnTb CTPYKTYPHYHO CXeMy TpakTa uHpopmaumm

3. MNpocneants opmupoBaHMe 4acTtoTbl B Konbue PAIMNY. B otyéTte 3anucatb
vyacTtoTy 'Y, Bblpa3uB €€ yepes3 npeobpasoBaHus B konbue PAIMY.

4. Tlpocnegutb (opMMpOBaHME 4acToTbl AaTyYMKOM OMoOpHbIX 4YactoT JOY. B
OTYETE HA4YepTUTb CTPYKTYpHyto cxemy [OY B ynpowéHHOM Buae. Bce npomexyToyHble
npeobpasoBaHNsa 4acTOTbl OMOPHOrO reHepaTopa 3aknyuTb B OOHOM Onoke — ©Grnoke
hopMMpOBaHNSA BCOMOraTesnbHbIX YacToT.

5. MNMpocneants opMUpPOBaHNE YACTOTbl, B OTYETE BbIMEPTUTL CTPYKTYPHYHO CXeMY
AekagHoro npeobpasoBaTtens B YrNpoOWEHHOM BUae.

6. Odbopmutb OTYET. CaenaTtb BbIBOAbI, CBSi3aB Mexay cobon dopMmpoBaHue

YacCTOThbl MO Npeabliaywmnm NnNyHKTaMm.

Bonpochbl 4na caMoKOHTponsA:

1. MNMepeuuncnute gmnanasoHbl KB paguonepepatymka. HasoBute Ons HUX 4acToTy
MHdOpMaUuK.

2. MNMpocnegute yactoTy nHpopmaumm 46,2MIMy No TpakTy hopMMpPOBaHUS 4acTOThbl
MHdOpMaUUKM YHUPULUMPOBAHHOIO BO30dyauTens.

3. 3a cuér 4ero Bblgensemad B 6noke OC HmxkHsAa 6GokoBasi nonoca
npeobpasyeTcs B BepxHO? Kak HasbiBaeTcs npouecc npeobpasoBaHma?

4. MNoyemy B 'Y ana popMmpoBaHNA 4acToTbl UCMOSb3YeTCA YETHOE KOSIMYECTBO

BapI/IKaI'IOB? Kak oHn BKkntovatoTcs B cxeme?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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Paspen 5 YnpaBneHue konebaHusamm pagmoyactoTbl
Tema 5.1 YnpaBneHue Kone6aHMasMn pagnoyacToThbl

MpakTnyeckoe 3aHaTMENe9 UccnepnoBaHme cxembl aMNINTYAHON MOAYNALUN

Llenb paboTbi:
WccnepoBaHme pexnma paboTbl CXeMbl KONNEKTOPHOM MOAYNALMN.
Bpems paboTbl — 2 yaca.

KonnyecTBo kypcaHTOB, BbINOMHAIOLWMX paboTy — 2 YernoBeka.

MpubGopbl n matepuans.l:

1. JlabopaTopHbii MakeT TPaH3UCTOPHOro YCUNUTENd, MOAYNMPYEMOro Ha
KONnekTop.

2. ACTOYHUK NUTaHus.

3. Bosbygutenb konebaHuM BbICOKOW 4YacTOTbl WM FeHepaTop CTaHO4apTHbIX
CUrHanos.

4. NeHepaTop 3BYKOBOW YacTOTbI.

5. Ocumnnorpad nnu nameputens ryouHsl Moaynsunn.
Ucnonb3oBaHHble UCTOYHUKK. [1].

MNMnaH paboTbi:

1. CHATME OMHaMNYECKON YaCTOTHOM MOAYNAUMOHHON Xapaktepuctukn m=f(F) npwu
Ur=const.

2. CHATWEe OMHaMMyeckon aMnnanTyaHON MOAynsiUMOHHON XxapaktepucTukn m=f(Ur)

npun F=const.

Kpamkue ceedeHusi us meopuu:

KonnekTopHyto MOOynsiuMio OCYLLECTBISAT M3MEHEHMEM HamnpsiKeHUsi NUTaHus
KONNEeKTOPHOM Luenn TpaHauctopa, paboTtarowero B KpUTUHECKOM, NepeHanpsi>KkeHHOM Unn
KNo4YeBOM pexume. Pes3ynbTupylollee HanpshkeHue, MpukragbiBAaemMoe K KONnekTopy,
n3meHsieTcs no 3akoHy Ex«+UrcosQt.

OCHOBHble  pacyeTHble  COOTHOLLUEHWUS,  onpegensolme  SHepreTudeckune
nokasatenu MoOOyNMPYEMOro Kackaga W MOAynsaTopa, aHanornyHbl pPacyeTHbIM
COOTHOLLEHNSAM NMPX aHOAHON MOOYNALUNK:

I, =1, (1+mcos¥),
E

kmax

= E'kw(1 +m)’

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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raoe ke
HomMunHanbHass MOLLHOCTb TPpaH3UCTOpa AOoJIXHa CoOoTBeTCTBOBATbL MOLLHOCTU B
MaKCMalibHOM peXxXnme:
L = P

MoLluHocTb, NoTpebnsemas oT MoaynsTopa:

P,=0,51,U, =0,5m"P,

0o
B = TooEre
,D,J'Iﬂ TpaH3UCTOpPa, N3 0006pa>KeHm7| HaaeXHOCTWU, ornacCHbl aXXe KpaTKoBpeMeHHble
npeBblilLEHNA MIHOBEHHbIX 3HAYEHUN HarnpaxeHud Uw 1 TOKa Ik no CpaBHEHUIO C
MaKkCMmMasribHO OOonyCTUMbIMW. I'IoaTomy HOMWHalibHad MOLUHOCTb TPaH3UCTOpa AOJDKHa
cooTBEeTCTBOBAaThb MOLLHOCTWN B MakCMMalsibHOM pexXnme:

P, =P, E_ =E

Imax> "~ knom Kmax

K 0OCTOMHCTBAM KOMNEKTOPHON MOAYNSLMN OTHOCUTCS BO3MOXHOCTb MONy4eHUs
NIMHEHOWN MOAYNSILMOHHOW XapaKTePUCTMKM NPY BbICOKOM K.M.4.

B pesynbTaTte noarotoBku k nabopaTtopHoin paboTe KypcaHTbl AOMKHbI YMETb
oTBeYaTb Ha crieaytoLimne Bonpochl:

1. YUTo Takoe aMnnuTyaHas AMHammuyeckas MoaynsiuMoHHas xapaktepucrmka?

2. YTo Takoe YacToTHas AnHamuyeckasi MoaynsiLMOHHAas xapakTepuctmka?

3. Kaknmun nckaxeHusiMmM MOXeT CONpPOBOXAATLCS MOAyNAUMA?

4. MNpryrHbI NOABNEHUS NCKAXEHU NPU MOLYNSALNN.

MopsaaoK BbINONTHEHUA paboThblI:

1. CobpaTb nabopaTopHyH YCTaHOBKY MO CXeMe, NPUBELEHHOM Ha PUCYHKe — 17.
O3HakoOMUTBLCS C NPUHLUNUANIBHOM CXEMOW MOAYNMPYEMOro Kackaaa.

2. MNpurnacutb NnpenogasaTtens NpoBEPUTL CXEMY.

3. Nony4ynB paspeLueHne npenogasaTens, NOAKMNIOYNTbL NabopaToOpHYH YCTaHOBKY
noA HanpsiKeHue.

4. HactpouTb reHepaTop 3BykoBoun YyactoTbl Ha F=1000 Iy,

5. leHepaTop CTaHO4apTHbIX CUrHanoB HAaCTPOUTL Ha 3afaHHyo NpenogasaTenemM
yacToTy. HanpsikeHue cHATL ¢ rHe3ga 1 B.

6. Hactpoutb NCC n mogynnpyembin Kackag B pe30HaHC.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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7. ameHss BbIXOQHOE HanpsiKeHue reHepaTopa 3BYKOBOW YACTOTbl, CHATb

aMNUTYOHYH MOAYMSALUMOHHYHO XapaKTepuCTUKy. Pe3ynbTaThl U3MepeHuii 3annucatb B

Tabnuuy 1.
CC .| Moaynupyembii | Ocuwmnnor
> kackap < | pad
'eHepaTop N3meputenns
3B. YacToT rnyOuHbI
mMoaynsaunmn
PucyHok — 17
Tabnuua 1
Ur (B)
m (%)

8. lMoctpoutb rpacduk m=f(Ur). Mo rpacpuky onpenenutb NUHENHbIN Yy4acTOK
3asucumoctn m=(Ur). Onpepgenutb Ur, COOTBETCTBYIOLLEE CpeaHEN TOo4yke SIMHEeWHOro
y4yacTka.

9. 3ameHaa 4acToTy reHepartopa 3BykoBow 4acTtoTbl oT 50 Iy go 10 kl'y, cHATb
ANHAMUYECKYIO 4acTOTHYK Xxapaktepuctuky npu Ur=const, onpegeneHHom B n.8.

PesynbTaTtbl usmepeHui 3anucaTb B Tabnuuy 2.

Tabnuuya 2

F ("u)

m (%)

10. lMoctpoutb rpaduk m=f(F) B norapmpmmyeckom macwtabe. o rpaduky
onpenenuTb MHTepBar 3BYKOBbIX YaCTOT, I4e OTCYTCTBYHOT YaCTOTHbIE MCKaXKEHMS.

11. CocTaBuTb OTHET O NpoAaenaHHoM paboTe No yCTaHOBEHHOW hopme.

CopepxaHue otyeTa:

1. CTpykTypHas cxema fnabopaTtopHON YyCTaHOBKN.
2. MpuHuMnuaneHaa cxema nuccnegyemoro kackaga.
3. Tabnuua namepeHuni.

4. KpaTkoe cogepxaHue paboTbl.

5. 'padoukn.

6. BbiBOAObI.

Bon PoOCbI ANnA CaMOKOHTpPONA:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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1. B 4em 3aknwyaetrcs cCxoACTBO W pasnnyme KOMMEeKTOPHOW W aHOOHOM
MoAaynaunn?

2. KakMmu 3HepreTMyeckMmmn nokasaTensMym XapakKTepusyeTca KOmnfeKTopHas
Moaynsauna?

3. B uyemM npeumyLlecTBO KOSMIEKTOPHOW MOAyNsauMn nepen mMogynsaumen
cMeLleHneM 1 Bo3byxxaeHnem?

4. Ha kakyto MOLUHOCTb Haao BbibpaTb TPaAH3UCTOP NPU KONSIEKTOPHOW MOAynaumu,

ecnn P~-y=2 BT, m=0,7?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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V|CI10]1b3yeMbIe MCTOYHUKN NUTepaTypbl
BuAabl ICTOYHUKOB HaumeHoBaHMe pekoMeHAyeMbIX y4eOHbIX 3gaHui
OCHOBHbIe Paguonepepatolime ycTtponcTBa B CUCTEMAxX pPaguocBA3M yyebHoe

nocobue / KO. T. 3bipsHoB [u ap.]. - 5-e u3g. - CaHkT-lNeTepbypr : JlaHb,
2021.
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MapnatenbctBo «JlaHby, https://e.lanbook.com
OnekTpoHHO-OMGnMoTeyHasa cuctema «YHuBepcuTeTckas
OoHNawviH», https://www.biblioclub.ru

ounbnuoTteka

Mepunogunyeckne nsgaHus

KypHan «Pagnov;

XKypHan «3kcnnyataumnsi MOPCKOro TpaHcnopTay;
KypHan «Mopckue Bectn Poccumny;
Kypnan «Mopckoin ®noty;
XKypHan «CTtaHgapTbl U Ka4eCTBOY.
Hay4yHo-TexHn4eckun  cOOPHUK
cy[oxoacTBa.

POCCUIACKOTO  MOPCKOTO  peructpa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsauemycsi 8 1C: Konnedx
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