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YCTOMYMBOCTL y3JI0B HArpy3Kd W yIpaBJICHUE PEXKUMaMH HX PaOOTHI:
METOAMYECKHNE YKa3aHUsS K NPAKTHUYECKUM 3aHATHSIM IO JUCITUIIINHE
«YCTOWYMBOCTh Y3JIOB HArPY3KH W YMPABJICHUE PEKUMaMU UX PaOOTHI»
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B.H.Ans6seB, B.1.bupronun, A.O.Tanmopa. Kypck, 2017. 24 c.

W3naratorcss MeTOAMYECKHE  YKa3aHUS K BBIMOJHEHUIO MPaKTUYECKUX
3aHITHH, MOCBAIIEHHBIX U3YYEHUIO OCHOBHBIX METOJIOB MCCIICIOBAHUSI CTATUUYECKOM
U JUHAMUYECKOM YCTOMYMBOCTH Y3JIOB HArpy3Kd DJJCKTPUYCCKUX CHCTEM,
HaXOJISAIIUX MHAPOKOE MTPUMEHEHNE B MHKEHEPHOU JeATSIbHOCTH.

Ilenpro TpOBENCHUS JAHHBIX 3aHATHH SBISIETCS BBIPAOOTKA Yy CTYJICHTOB
MPAKTUUYECKUX HAaBBIKOB HCCIIEJJOBAHUS PabOTOCIMIOCOOHOCTU Y3JIOB HArpy3Ku
AIIEKTPUYECKUX CHCTEM.
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[TPAKTUYECKOE 3AHATHUE Ne 1

BBOIHOE 3AHATUE. U3YUEHUE ITAKETA ITPOI' PAMM
GNU OCTAVE

B MeTonnuecKkux yKa3zaHUSX OMUCAHBI OOIIUE CBEICHUSI O METOJax
UCCIIEIOBAHUSI YCTOMYHUBOCTH Y3JIOB HArpy3KH JJIEKTPUUECKUX CHUCTEM IO
TUCLUIUIMHE «YCTOWYHUBOCTh Y3JI0B HATPY3KW U YIPABICHUE PEKUMAMU
ux pabotel», BbIMONHsAeMBIX B cpeae GNU Octave. B xome wux
BOCIIPOU3BOJATCS JJIEKTPOMEXAHUYECKUE ITPOLECCHI B DIIEKTPUYECKON
CUCTEME, UMEIOIITUE MECTO MIPU BO3MYIIEHUAX pekruMa €€ paboThI.

Octave - BBICOKOYPOBHEBBIM ~ HUHTEPIPETUPYEMBIM  A3BIK
NpOTPAMMHUPOBAHUS,  MpPEAHA3HAYEHHbIA  JJISI  pElIeHHs  3a]ay
BBIYMCIIUTEIIBHON MaTeMaTuKu. B cocTaB makera BXOAUT UHTEPAKTHUBHBIN
koMaHHbIN uHTEpdeiic (uatepnperaTop Octave). UaTepnperaTtop Octave
3amyckaetcsa u3 tepmuHaia OC Linux wnum u3 ero mopra B Windows.
[Tocne 3amycka Octave moap30BaTEND BUAAT OKHO HHTEPIIPETATOPA.

[locne 3amycka QtOctave Ha 3KpaHe NOSBISIETCS OCHOBHOE OKHO
NPUIOXKEHUA. OJTO OKHO COAEPKUT MEHIO, MaHEIb HHCTPYMEHTOB U
pabouyto ob1acts Octave Terminal. OKHO MOXET UMETh APYTOW BHEITHUMN
BUJI, B 3aBUCUMOCTH OT MPEANOYTEHUN OJIB30BATENIS.

[Ipr3HaKOM TOTO, YTO CUCTEMA IOTOBA K PabOTE, SIBISIETCS HAIIMYHE
3HaKa MpUriameHus >>>. BBoJ KOMaH/I OCYLIECTBIISCTCS C KJIaBUATyPhI B
koMmaHHOM cTpoke Command line. Haxartue kinaBuiu Enter 3actaBisieT
CUCTEMY BBITIOJIHUTH KOMAH/y ¥ BBIBECTH PE3YJIbTAT.

B Octave MOXHO onpenensith NEPEMEHHBIE W UCMOJIb30BAaTh HX B
BhIpaxeHusX. {51 ompeneneHus nepeMeHHoON HEoOXO0aUMO HaOpaTh UM
MIEPEMEHHOM, CUMBOJ «=» W 3HAYCHUE IIEPEMEHHOW. 3]Ie€Ch 3HAK
paBEHCTBA - 3TO ONEpPaTOp MNpPUCBAaMBaHUS, JICUCTBUE KOTOPOTO HE
OTJIMYAETCS OT AHAJOTMYHBIX OMNEPATOPOB S3BIKOB MPOTPAMMHPOBAHMUSI.
Takum oOpaszom, eciu B 00lIEeM BHJI€ ONEPATOpP MPUCBAWBAHUS 3alUCATh
KaK UMsS_TIEPEMEHHON = 3HAY€HHWE BBIPAKECHHUS, TO B MEPEMEHHYIO, UM
KOTOpPOM yKa3aHO cjeBa, OyJIeT 3aluMcaHO 3HAUYCHUE BBIPAKECHUS,
YKa3aHHOTO CITpaBa.

Bce ¢ynkmuu, ucnonas3yembie B Octave, MOKHO pa3lIe/iuTh Ha JiBa
KJlacca BCTPOCHHBIE M OMpENeNIEHHbIE MOJb30BaTeneM. B olmeM Buze
oOparieHnue Kk pyHkiuu B Octave UMeeT BUI:

M4 IepeMEeHHON = uMs PyHKIUU(apTyMEHT)

WIn
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uMsi GyHKITUH(apTyMEHT).

OcHoHble onepamopbl A3blKa NPOCPAMMUPOBAHUS

['pynmbl KOMaH[, COCTOSIIIIUE W3 OINEPAaTOPOB IPHUCBAMBAHMUS U
oOpaleHus K BCTpPOEHHBIM (DYHKIIUAM, PEACTABISIOT COO0M MpoCTeiIme
nporpammbl  Octave. Eciam Takas nporpamma XpaHuTcs B (Gaiisie c
pacmuperueM .m (M), To a1 e€ BBINOJHEHHS TOCTaTOYHO B KOMaHJIHOU
ctpoke Octave BBecTu uMsi dToro ¢aiina (0e3 pacumupenusi). B Octave
BCTPOEH JI0CTATOYHO MOIIHBIN S3BIK TPOTPAMMUPOBAHHUS.

Yucnennoe unmezpuposanue

[lycte mana ¢yskmus f(x), M3BECTHO, YTO OHA HEMpPEpHIBHA Ha
uHTepBaie [a, b] u yxe ompexaeneHa e mepBooOpaszHas F(x), Ttorma
onpenenEHHbIi HMHTETpal OT JTOW (YHKIIMM MOXKHO BBIYHUCIUTH B
npejaenax ot a 10 b mo popmyne Herorona—JleiiOuuna.

Pemenuem nuddepeHmaasHOro ypaBHEHU Ha3bIBaeTCs (YHKIUS
X(t), koTOopas oOpaiaeT ypaBHEHHUE B TOXKIECTBO.

Uucnennsie MeTonbl pemeHus AudPepeHInaIbHOTO ypaBHEHUS
NepBOTro Mopsiaka OyaeM paccMaTpuBath s 3aaaun Komn.

Haunbonee wacto wucnons3dyembiMu B Octave GYHKIUAMHU IS
pemenus quddepeHnanbHbIX YPaBHECHUHN SBIISIOTCS:

 0de23(@f, interval, X0, options), ode45(@Tf, interval, X0, options) -
GyHKIMM penieHud OOBIKHOBEHHBIX HEXKECTKUX IudpepeHnanbHbIX
ypaBHeHui (wim cuctem) metoaoMm Pynre-Kyrra 2-3-ro u 4-5-ro nopsiaka
TOYHOCTHU COOTBETCTBEHHO;

« 0de5r(@f, interval, X0, options), ode2r(@f, interval, X0, options) -
(GYHKIMUA pelIeHUHd OOBIKHOBEHHBIX JKECTKUX AuDPepeHIHaIbHbIX
ypaBHEHUH (UM CUCTEM).

Jns co3manusi 1abOpaTOpPHOM MOJEIM 3JIEKTPOIHEPreTUUECKON
cucteMbl ucnonbdyercst maketr GNU  Octave 4.2.1 Released,
NMPEACTABIAOMMNA  IIUPOKUE  BO3MOXKHOCTM  JUII  MOJEJIMPOBAHUSA
IIPOLIECCOB B CHUCTEMax AJIEKTPOCHAOXKEHUS, T.K. B €0 COCTaBE MMEIOTCS
OJIOKM-MOJIETM ~ MCTOYHMKOB TMHWUTaHWs, JIMHUM, TpaHc)OpMaTopos,
Harpy30K, MOJYIPOBOAHUKOBBIX IpeoOpa3oBaTeieil U MHOTUX APYTUX
DJIEMEHTOB.

His  moxmenupoBaHUs Tpex(da3sHOTO0 HMCTOYHHKA MUTAHUS MOXKHO
BOCIIOJIb30BAaThbCSl ~ MCTOYHUKAMHM  TEPEMEHHOTO  HANpsDKEHHS U3
OMOJIMOTEKH IIEKTPUUECKUE UCTOYHUKH, 3a/1aB UX MapaMeTphl:

- IUKOBOE (aMITUTyAHOE) (pazHOE HampsikeHue, B;
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- 3HadeHue (aszHoro yria ¢asel A, rpan;
- YacTOTa MUTAIOIIETO HANpsKeHus, [
- aKTHUBHOE comnpoTusiieHne B Om;
- MHAYKTUBHOCTb UCTOYHHUKA B [ 'H.
BriBon HelTpanu 3a3zeMisieTcsl depes 3a3eMieHue u3 OuOIMOTEKH
Connector, ecnu Mojaenupyemasl cHCTeMa paboTaeT ¢ 3a3eMJICHHOM
HEUTPAIBIO.

s MoJenupoBaHUsS JIMHUM yJIOOHEE BCEro MCIIOJIb30BaTh OJIOK
3 Phase PI Line Section. JlanubIii 6J10K mpeacTaBiaseT coooi TpexdasHyro
JUHUIO C PaCIpe/IeICHHBIMU TapaMeTpaMH M HaXOIUTCS B OHMOIHMOTEKE
Elements. I1pu HacTpoiike 610ka TUHUM HEOOXOIUMO 3a/1aTh CIIEIYIOITHE

MapamMeTphl:
- 4aCTOTY MUTAOLIEr0 HanpskeHus, [
- AKTHUBHOE COIPOTHUBJICHUE npsAMOI u HYJIEBOU

rociiefoBaTebHocTel, OM/KM;

- MHAYKTUBHOCTb MPSIMOM ¥ HYJEBOM MOCIEI0BATEILHOCTEH,
I'n/xM;

- €MKOCTh (pa3 OTHOCUTEIBHO 3€MJIM TPSIMONM U HYJEBOH
rociieqoBareibHocTer, d/xMm;

- IJTUHY JIMHAH B KM.

JJ1st MoienupoBaHUs Harpy30K UCTIONB3YIOTCSI COOTBETCTBYIOIIHE
0Js10ku, BxoAsuue B oubinoreky Elements pa3znena oCHOBHOM OMOIMOTEKH
SimPowerSystem. [Tpu 3ToM HE0OX0AMMO 3a/1aTh CIEAYIOIINE
napameTphbl:

- HOMHHaJbHOE MEXIyda3sHOEe HaMpsHKEHHE (IeUCTBYIOIIEE
3HAYCHHUE);

- HOMMHAaJIbHAS 4acToTa, I '11;

- Tpex(da3Has aKTUBHAS MOIIHOCTh, BT;

- Tpexda3Has UHIYKTHBHAS PEaKTHUBHAS MOIIHOCTh, Bap;

- TpexdaszHas eMKOCTHasi peaKTUBHAsi MOLITHOCTb, Bap.

broku-monenu TpexdazHbix TpaHCHOPMATOPOB HAXOIATCS B
oubmmoreke Elements.

broku-monenu TpexdazHbix TpaHCHOPMATOPOB HAXOIATCS B
oubnuoteke Elements. B moisix okHa HaCTpOMKHU MOCIEA0BATENBHO
3a7ar0TCs MapaMeTphbl caMoro Tpanchopmaropa (HOMUHAIbHAS MOIITHOCTh
B KB-A 1 yacToTa MUTAIOIIET0 HANIPSKEHHUS ), TapaMeTpbl 0OMOTOK
TpaHcopmaTopa (IeUCTBYIOIIEE 3HAUCHNE IMHEHHOTO HAMPSIKEHMUSI,



AKTUBHOC COIIPOTUBJICHHUC U I/IH,Z[YKTI/IBHOCTB), CXEMbI COCAUHCHUA
IMCPBUYHLIX U BTOPHUYHBIX OOMOTOK.

st monmenupoBaHusl Tpex(PazHOro ACHHXPOHHOTO 3JIEKTPOABUIA-
TeJsl He0OXOMMO 3a1aTh CIEAYIONIUE TapaMeTpPhI:

- Tun poropa (Rotor Type). 3mech cieayer BBIOpaTh OO
KOPOTKO3aMKHYTHIN (Squireel-cage) nnm dazusiiit (Wound);

- cucrema otrcuera npu ananuse (Reference frame), BeiOupaercs
napametp Sationary;

-  HOMHHAJbHAs MOIIHOCTh B BT, HOMMHAIIBHOE IEWCTBYIOLIEE
JIMHEMHOE HAIPSKEHNUE U 4YaCTOTA MUTAKOIIEH CETH.

Jlanee BBOATCS IMapaMeTphl CXEMBI 3aMEIIISHHs CTaTopa U poTopa, a
TaKK€ MapaMeTpbl BETBM HaMarHuuvMBaHusi. B ciemyromem momie
HE0OXO0UMO 3a/1aTh 3HAYEHUSI MOMEHTA HHEPIINH, KOdhPUITMEeHTa BSI3KOTO
TPEHUS 1 YUCa Tap IOII0COB.

KOHTPOJIBHBIE BOITPOCHI

1. O6mue cBeeHuss 00 PIESKTPOMEXaHUUYECKHUX CHCTEeMax.

. Mojenu 3neKTpOMEXaHUYECKUX CUCTEMAX.

3. OO01mue cBeIeHHs O CXeMax 3aMEelIeHUs U XapaKTepUCTUKaX
MOIIHOCTH.

[Topsinok coctaBienus Gpopmyn B nakete nporpamm GNU Octave.
. PaboTa c rpaduxoii B makete mporpamm GNU Octave.

N
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[TPAKTUYECKOE 3AHATHUE Ne 2

OBHIAA XAPAKTEPUCTHUKA Y3J10B HAT'PY3KH CUCTEM
QJIEKTPOCHABXEHUA

LEJIb: uccnenoBanrue CTaTUYECKUX U JUHAMUYECKUX XaPAKTEPUCTUK y3J1a
HArpy3KH IPU U3MEHECHUHN MEXAaHUYECKOIO0 MOMEHTA HAarpy3KH Ha Bajly U
IIPU U3MECHEHUHN HAIPSIKCHUS TTATAIOIIECH CETH.

YKA3AHNUA K BBIIIOJIHEHWIO UCCJIIEAOBAHUA

[To 3amaHHBIM NpenoAaBaTEIEM HOMUHAIBHBIM 3HAYEHUSM HANIPSKCHUM
VMCTOYHMKA, IMHAY, HOMUHAJIbHOTO HANIPSKEHUA IBUTATENS U €0
MOIITHOCTH BBIOpATh TUIIBI TPAaHC(HOPMATOPOB U JIMHUM dIIEKTpOIepeaad
CHUCTEMBI, CXeMa KOTOpO# mpejcTaBiieHa Ha puc. 2.1.

On |

CeTtb UG L U|_ T]_ UAD AD

Puc.2.1

Ha ocHoBanumn IMAaCIIOPTHBIX JAHHBIX 3JICMCHTOB CUCTCMbI PACCUNTATDb
mapamMeTpbl 3JICMCHTOB IJIsI UCITOJIb30BAHUS ITPU MOJCIIMPOBAHUHN.

B xauectBe HCXOOHBIX NAHHBIX HCIIOJIb30BaTh IACIIOPTHLIC
XApPAKTCPUCTHUKHN IJICMCHTOB CUCTCMBbI, IIPUBCIACHHBLIC B HpI/IHO)KeHI/II/I A.

[HOPAOK BBITOJIHEHN A NCCIIEAOBAHNMA

1. [TonroToBUTH MOACHH IS TPOBECHUS uccienoBanui. (Cxema Moaenu
npeJicTaBieHa Ha puc. 2.2.)

[IpoBecTn TecTUpOBaHUE ACUHXPOHHOTO ABUTATEIIA, JIJIS YETO
HEOOXOIUMO:

— OTKPBITh OKHO mapaMeTpoB 0jioka Net, yCTaHOBUTH HaIPSHKEHHUE CETH,
pPaBHOE€ HOMUHAJILHOMY HANPSKEHUIO aCHHXPOHHOTO JBUTATES,
BHYTpPEHHEE COMPOTUBIICHUE CETU YCTAHOBUTh MUHUMAJIbHBIM, OTKPBIThH
OKHO MapaMeTPOB aCUHXPOHHOI'O ABUraTesl, yCTAHOBUTH PaHEe



paccuMTaHHbIe IIU(PPOBBIC 3HAUCHHUS, OTPAXKAIOIINE CBOWCTBA
ACHHXPOHHOTO JIBUTATEJIs;

— 3ayCTUTh CUMYJISILIMIO MOJICIIH U TIOJIYYUTh C IIOMOIIBIO
rpadonoctpoutens M = f(S) MexaHHUECKYIO XapaKTEPUCTHKY
ACHHXPOHHOTO JIBUTATEJIs;

— 10 MOJYYCHHON XapaKTEPUCTUKE BHIYMCIUTh KPATHOCTh MTYCKOBOTO M
MaKCHUMaJIbHOT'O MOMCHTA.
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Puc.2.2

CBepHB MOJTYYEHHBIC 3HAYEHUS C TACTIOPTHBIMU JaHHBIMU, CJI€JIATh
3aKIIFOYEHHUE O TPABUIILHOCTH MPEIBAPUTENBHOTO pacuera. [Ipu
HEOOJIBIINX OTKJIOHEHUSIX OT PACUETHBIX 3HAUEHUU CKOPPEKTUPOBATH
1M (ppoBbIC 3HAUCHUS COMTPOTUBIICHUM cTatopa u poTopa. CiaeayeT y4ecTh
TO, YTO 3HAYEHHE MAKCUMAIIBHOTO MEXaHUYECKOTO MOMEHTA 3aBUCUT B
OOJIBIIIEN CTEMEHH OT CONMPOTUBJICHUN CTATOPA U PEAKTUBHOTO
COIIPOTUBIIEHUS POTOPA, a BEJIMYMHA ITYCKOBOI'O MOMEHTA 3aBUCHUT OT
AKTUBHOTO COMPOTHUBIIEHUA poTopa. CiaeyeT MIOMHUATH O TOM, YTO
KpPaTHOCTh MyCKOBOTO MOMEHTA HaxoauTcs B npeaenax 0,9...1,6, a
KPaTHOCTh MAaKCUMAJIIbLHOTO MOMEHTA MOXET HaXOJIUTHCS B IIPEAEiax
1,8...2,7.

3aHECTH B NaMSITh KOMIIBIOTEPA MEXAaHUYECKYIO XapAKTEPHUCTUKY
ACMHXPOHHOT'O JIBUTATENIs, TIPECTABICHHYIO TpadoroCcTpouTeneM st
COCTAaBJICHUS OTYETA.

2. IToaroToBUTH MOJIENIb UCTIBITAHWS] ACHHXPOHHOTO JIBUTATEIIS HA
YCTOMYUBOCTh K MEXaHUYECKOM meperpyske. (Cxema Moaenu
npeJcTaBieHa Ha puc. 2.3.)
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Puc.2.3

OTKpBITh OKHO NTAPAMETPOB ACUHXPOHHOTO JIBUTATENS, BBECTU
HE0OXOIUMBIE TTapaMeTPhl ACHHXPOHHOTO JBUTATENS B COOTBETCTBUH C
BApUAHTOM U PE3yJbTaTaMU MPeBaApPUTEIHLHOIO pacueTa.

OTKpBITH OKHO TTapaMeTpoB TpaHchopMaTopa, JUHUU U CETU U BBECTHU
HEOOXOIUMBIE TaHHBIE.

Y CTaHOBUTH JIUTEIBHOCTH CUMYJISIIUN PAaBHOM 2 C.

3anmyCTUTh CUMYJISIIKUIO MOJienu. [IpoBepUTh HANPSHKEHUE HA 3aKUMax
ACMHXPOHHOTO JiBUTaTeisi. OHO JOJKHO ObITh paBHBIM HOMHHAILHOMY
HaIpsDKEHUI0 reHepaTopa. Eciii 3To yciaoBre HE BBITIOTHAETCS,
CKOPPEKTUPOBATH 3HAYEHHE IICKTPOABUKYIIEH CHIIbI ceTH 0Jioka Reseau
JIJIs1 TOTO, YTOOBI ATO YCJIOBHE BBIMIOJIHSIIOCH C TOYHOCTBIO £ 5 %.

Y CTaHOBUTH IUTEIBHOCTh CUMYJISIIUN PaBHOM 6 C.

3anmyCTUTh CUMYJISIINAIO MOJienu. [10 OKOHUYaHUU CUMYJIAIUY 3aIIUCaTh
MOKAa3aHUSI U3MEPUTEIIbHBIX MPUOOPOB. [ paduku 3aBUCUMOCTH
AJIEKTPOMArHUTHOTO MOMEHTA, PA3BUBAEMOI0 JIBUTATENIEM, U CKOJIbKECHUS
OT BPEMEHH COXPAHUTh B OTAEIBHOM (aiisie kommnbioTepa. [ paduku
VU3MEHEHUS HAMPSHKEHUS CETU U HANPSHKEHUS Ha 3KMMax aCUHXPOHHOTO
neurareins (Scopel, Scope2) coxpanuth B (paiiax KOMIbIOTEPA.
[Tonydennyto nHGOpMaIIMIO UCTIOJIB30BATh ITPU COCTABICHUU OTYETA.

3. IloaroToBUTH MOAEHH ISl aHATIN3a YCTOMYMBOCTH AaCUHXPOHHOTO
JIBUTATEIIs] K U3MEHEHHUIO HampspbkeHuss. Cxema MoJieiv MpeJicTaBIeHa Ha
puc. 2.4.

10



Scope2

< Line B
Reseau -I—bi;]—ﬁr_ Yq v H

Peregruzatel

% Charge

Puc.2.4
OTKpBIBas MOCIE0BATEIHFHO OKHA MMApaMeTPOB PJIEMEHTOB MOJIETH

CUCTCMBI 110 MCTOAUKE NPCAbIAYIINUX PA3ACJI0OB, BHCCTH B HUX ITAPAMCTPbI

DJIEMEHTOB.
JIBOWMHBIM KJIMKOM MBIIIN OTKPBITH OJI0K Reseau.
OTkpbITh 0510k Netl ¥ yCTaHOBUTh HOMUHATILHOE HAIPSIKEHNE CETH.

OTkpbITh 050K Netl 1 ycTaHOBUTH aBapuiHOE HANPSHKEHUE CETH, PAaBHOE

0,75 HOMUHAJIBHOTO HANPSKEHUS CETH.

OTKpBITh OKHA MapaMeTpOB BbIKItOUaTene Bl u B2. YcTtaHOBUTE MOMEHT

cpabaTbIBaHUs BBIKIIIOUATeNIel paBHbIN 2,5 ¢. ClielyeT yTOUYHUTD
VCXOJTHOE COCTOSIHUE BBIKIItOUaTesnen. Boikmtouarens Bl HopmansHO
3aMKHYT, a BBIKIIFOYaTellb B2 HOpManbHO pa30MKHYT. BTOpOii MOMEHT
cpabaThIBaHMS BBIKJIFOUATENICH YCTaHOBUTH paBHBIM 10 C.

3anmyCTUTh CUMYJISIIAIO MOJENU. [10 OKOHYaHUU CUMYJIALIMU OTKPHITh
ocmuiorpammbel S&M. TTo moBenenuto rpaduka S(t) MOXKHO CyaUTH O
HApyIIEHUU YCTOMUYUBOCTH ACUHXPOHHOTO JBUTATEJIS.

N3MmeHsist 3HaueHue HanpsixkeHus 0oka Net2 B 0soke Reseau 1o0uthes
HapyIIEHUS YCTOMUUBOCTH aCUHXPOHHOTO ABuraresis. O HapylieHUun
YCTOMYUBOCTH MOKHO CYJIHTh MO (DaKTy OCTAHOBKHU JIBUTATES, YTO
COOTBETCTBYET TepeceueHuto rpadukom S(t) 3HaueHus paBHOTO 1.

JI1st ABYX 3HAUYCHUN HAMPSIKEHUS aBAPUITHOTO peKrUMa,
COOTBETCTBYIOIIMX COXPAHEHUIO U HAPYILICHUIO YCTOMYUBOCTH
ACMHXPOHHOTI'O JIBUTATENS, 3alIOMHUTH OCIIUJIOTPAMMbI U3MEHEHUSI
HaNpsHKCHUM MUTAIOLIEN CETU U HANIPSDKEHUSI Ha 3aKUMax TeHepaTopa B
COOTBETCTBYIOIIUX (haiiyiax. 3alIOMHUTH TaK>Ke OCUUIIOTPAMMBbI
WU3MEHEHUS CKOJIBKEHUSI U DJIEKTPOMAarHUTHOTO MOMEHTA JBUTATEIISI
ocrusuiorpada S&M. OcruiorpaMMbl HCIIOB30BaTh JJIs1 COCTABJICHUS
OTYeTA.
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KOHTPOJIBHBIE BOITPOCHI

1. XapakTepucTrKa MOIIIHOCTH aCUHXPOHHOI'O IBUTATENS, KAK OCHOBHOT'O
dJIEMEHTA y3Jia Harpy3KHU.

2. HoMuHanbHbINA, MAKCUMaJIbHBIA U ITYCKOBOW MOMEHTHI aCHHXPOHHOT'O
JIBUTATEIA.

3. Kpurnueckoe ckoiabKeHUE.

4. Kputepuii CTaTU4ECKON YCTOMYMBOCTU ACUHXPOHHOTO JIBUTATES.

5. BausiHne nuTaronero HanpsKeHUs, MOMEHTa COITPOTUBIICHUS
MEXAaHU3Ma U UHEPLIMU POTOPA HA CTATUYECKYH) YCTOUYUBOCTh
ACUHXPOHHOTO JBUTATEIS.

12



[TPAKTUYECKOE 3AHATHE Ne 3

YCTOUUYUBOCTD PEXKUMA PABOThI CUCTEMBbI
QJIEKTPOCHABXEHUA 1IPU CJIABBIX BOSMYUEHUAX

LEJIb: nccnenoBanue TMHAMAYECKON YCTOMYMBOCTH ACUHXPOHHOTO
JBUTATEIISA IPU PA3JIMYHBIX KPATKOBPEMEHHBIX HAPYILLICHUSAX PEKUMA
paboOTHI MUTAIOIICH CETH U KPATKOBPEMEHHOM YBEITUYCHUHU
MEXaHUYECKOI0 MOMEHTA Harpy3KHu.

YKA3AHNUA K BBIIIOJIHEHWIO UCCJIIEAOBAHUA

[To 3aaHHBIM HOMUHAJIBHBIM ITApaMeTPaM CETH, ACHHXPOHHOTO
JBUTATEIS, HATIPSKEHUS JIMHUM dJIEKTpoIiepeiad BbIOpaTh THUIIBI
TpaHC(HOPMATOPOB M JIMHUK CHUCTEMBI, CXeMa KOTOpOH MpeCcTaBIeHa Ha
puc. 3.1.

Bt jOy

]

OO ) @

Cets Uy 711 L U T2 Up 4D
Puc.3.1

[Ipu BEIOOpE PIIEMEHTOB CUCTEMBI MIEPeAadyH AIEKTPUUECKON IHEPTUU
HEOOXOIMMO YUYECTh MOAKIIOUYEHUE HATPY3KHU K IIMHAM MMUTaHUS
aCMHXpOHHOTO nBHraTens. MomrHocts Harpy3ku (Charge 1, puc. 3.2)
npuHaTh paBHoi 0,01 momHOCTH TpaHcopmaTopa T;. ConpoTuBiIeHUE
Harpy3ku (Charge 2) BBIUMCIUTD U3 YCIOBHUS NOTPEOJICHUS MOIITHOCTH B
JIBa pa3a 0oJIbIIEH MOUTHOCTH JIBUTATENS ¢ YYE€TOM KO3 (dUIlMEeHTa MOIII-
HOCTH.

Ha ocHOBaHMU MacOPTHBIX JJAHHBIX 3J1EMEHTOB cuctembl (IIpunoxenue
A) paccuuTaTh napaMeTpbl YKa3aHHBIX MPENOIaBATEIEM 3JIEMEHTOB IS
WCIIOJIb30BaHMS TIPU MOJICTTUPOBAHUH.
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I[HOPAJOK BBIIOJIHEHUA NCCIIEJJOBAHUA

1. HOI[FOTOBI/ITB MOACJIb JJIA ITPOBCACHHUA NCCIICIOBAHUA YCTOP'I‘II/IBOCTI/I
ACMHXPOHHOT'O ABUI'AaTCJI K PA3JIMYHBIM BHCIIHUM BOBHCfICTBHHM (CM.

puc. 3.2).

Puskatel

Charge2

E Chargel =

Puc.3.2

OTKpbIBas MOCIEIOBATENHHO OKHA MMAPaMETPOB AJIEMEHTOB CUCTEMBI,
BBECTU PAHEE PACCUMTAHHBIC 3HAUEHHUS TAPAMETPOB.

OTKpBITh IBOMHBIM HIESTYKOM JIEBOM KHOMKHU MbIIN 070K Net.

B otkpeiTOM OJi0Ke 3a1aTh HanpsbkeHus ceteil Netl u Net2 paBHbIMU
3aIaHHOMY HaIpPSXKEHUIO ceTH. MOMEHTHI cpabaThIBaHMS BBIKJIFOUATENEH
B1 u B2 yctanoBUTH paBHBIMH 2 U 2,5 ¢. 3aKpPBITh OJIOK.

OTKpbITh OKHO TIapaMeTpoB Oioka Puskatel. YcraHOBUTh: MOMEHT mycka
paBHbIM 0, ITUTEIBHOCTH MTyCKa paBHOMU 2 ¢, padOUMil MOMEHT Harpy3Ku
paBHbIM 1. MOMEHT Havaia aBapuitHOTO peKUMa YCTAaHOBUTH PABHBIM 3,
JUTUTEILHOCTh aBAPUITHOTO PEXMMA YCTAaHOBUTH paBHOM 0,3 C, BETUUYUHY
aBAPUMHOTO MOMEHTA YCTAHOBUTH PABHOU 3.

Y CTaHOBUTH IITUTEIBLHOCTh CUMYJISILIUA MOJIETU PaBHOM 6 C.

3anyCTUTh cUMyJIsinui0 Moaenu. [Ipu MoienupoBanuu HaOIOAaTh
U3MEHEHHUE JIEKTPOMArHUTHOTO MOMEHTA U CKOJIBKEHUS C TOMOIIbIO
ocruiuiorpada s&M.

[To OKOHYaHUM CUMYJIALIMY 3aIUCATh MOKAa3aHUSI U3MEPUTEIbHBIX
npUOOPOB U 3aIIOMHUTH OCIUJUIOIPAMMBI U3MEHEHUS HAIIPSKEHUMN,
CKOJIBKEHHUS U CKOPOCTH BpaIIEHUS] ACUHXPOHHOT'O JIBUTATEIIS.

2. UccnenoBarh yCTOMYMBOCTh aCHHXPOHHOTO JIBUTATENsl K U3MEHEHUIO
HaIpsOKCHUS MTUTAHUS.

OTkpbeITh OKHO Os0Ka Puskatel. YcranoButh BenmnunHy pabodero MOMEHTa

paBHOU 0,7 MaKCUMaJIbHOTO MOMEHTA, Pa3BUBAEMOT0 aBurarenem. O
14



3HAYEHUU MAKCUMAJIBHOI'O MOMEHTA, Pa3BUBAEMOI0 JABUTATEIIEM B
OTHOCHTEJIBHBIX €IMHUIIAX, MOKHO CYAUTH Mo ociuutorpamme M(t),
B3ATOU U3 NPEABIAYIINX IKCIIEPUMEHTOB. Y CTAHOBUTH JIJIUTEIILHOCTD
aBapurHOro pexnma pasHou 0,05 ¢. YCTaHOBHUTH 3HaUYCHUE aBAPUUHOTO
MOMEHTa PaBHBIM pabouYeMy MOMEHTY.

OTkpbITh 010K Net.

OTKpBITH OKHO ITapameTpoB ceTr Net2. Y CTaHOBUTH HAIPSHKEHUE CETH Ha
1 kB MeHbIIIE YCTaHOBIIEHHOTO paHee. 3ayCTUTh CUMYJISILIAIO U
Ha0JII0/1aTh U3BMEHEHUE DJIEKTPOMArHUTHOTO MOMEHTA U CKOJIBKEHUS C
NOMOIIbIO ociuiuiorpada s&M.

YMeHbl1ast HanpsiKEeHUE CeTH B aBapuitHOM pexkume Net2, 1o0uThes
OCTAHOBKHM aCHHXPOHHOTI'O JIBUTATEJIS, YTO COOTBETCTBYET CKOJIbKEHHUIO,
paBHOMY 1. 3anucath MoKa3aHUsI U3MEPUTEIBHBIX TPUOOPOB U 3aTIOMHUTD
OCHMJJIOrPaMMBbl HANIPSKEHUM IS CITy4asi, KOrga yCTOMYUBOCTD
ACUHXPOHHOTO JIBUTATEJISl HAPYIIACTCA.

[IpuBecTH MOJIENTb B KUCXOTHOE COCTOSIHUE U 3aKOHYUTH ITPOBEACHUE
VICCIIEIOBAHUM.

[Ipu aHanu3e yCTOMYMBOCTH ACUHXPOHHOIO JIBUTATENS ClIeIyeT 00paTUTh
BHUMAHHUE Ha CKOPOCTh HAPACTAHUS CKOJIbKEHUA IIPU YBEIIMUECHUU
aBAPUMHOTO MOMEHTA. JTAa CKOPOCTh 3aBUCUT OT MOMEHTA UHEPLIUU
poTopa JBUTaTeNs, C OHOM CTOPOHBI, U OT BEJIUYNHBI MEXaHUYECKOTO
MOMEHTA NEPErPYy3KH, ¢ npyrou. [Ipu onpeneneHHOM 3HAYEHUM MOMEHTA
MIEPETPY3KU POTOP 34 YKA3AHHBINA OTPE30K BO3IAECUCTBHUS MOKET
OCTAHOBUTHCS. ITO COOTBETCTBYET PABEHCTBY €IMHUIIE CKOJIbKEHUS
poropa.

JIMuTeNnbHOCTh BO3AEHUCTBUS OKA3bIBACT CYIIECTBEHHOE BIUSHUE HA
YCTOWYHMBOCTh ABUTATENSA. 3HAUCHUE KPUTHYECKOM JJTUTEIBbHOCTH,
€CTECTBEHHO, ONIPEAEISAETCS U N30BITOYHBIM MOMEHTOM MEPErPy3KU U
WHEPLMOHHOCTBIO pOTOpa ABUraTesisi. MacCUBHBIN POTOP € OOJIBIITUM
BHEIITHUM JIHAMETPOM 00€CIIEUHNBAET OOJIBIITYI0 YCTONYUBOCTH JIBUTATEIIA.
Hapyiienue ycTOWUYMBOCTH JBUTATENSI MOKET OBITh BHI3BAHO
KpPaTKOBPEMEHHBIM CHUKCHUEM HaNpsiKEeHUsS ceTu. Eciin MexaHn4ecKui
MOMEHT HArpy3KH ABUTATENsl MEHBIIIE TyCKOBOIO MOMEHTA, TO MPH
BOCCTAHOBJICHUH HAIPSIKEHUS MOCIIE aBAPUMHOTO PEXKMAMA JBUTATEID
3ammyckaeTcs 0e3 OCI0KHEHUHN U EPEXOIUT B HOPMaJIbHBIN pexum. B
MIPOTUBHOM CJIy4ae MOCJIE BOCCTAHOBJIEHHUSI HOPMAIBHOI'O PEXHMA CETH
JIBUTATEJIb HE MOXET 00ECIEUUTh JOCTATOYHOTO 3JIEKTPOMArHuTHOTO
MOMEHTA JIJIsl YBEJIMUYECHUS CKOPOCTH BpAILICHUS.
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B cooTBeTCcTBUU C MPUBEACHHBIMU MOSICHEHUSIMU CIEAYET OOBSICHUTD
noBeJieHre rpaMKoB, MOJYYSHHBIX ITyTeM MojeaupoBanus. Ocoboe
BHUMaHHE OOPAaTUTh HA MIPUUYUHBI, TPUBOJISIIIINE K HAPYILICHUIO
YCTOWYHMBOCTH ACUHXPOHHOTO JIBUTATEIS.

KOHTPOJIBHBIE BOITPOCHI

1. BiusiHue BeITMYMHBI TUTAOLIETO HAMIPSHKEHUST Ha XapaKTEPUCTUKY
MOIIHOCTH Y CTATUYECKYHK) YCTOMYUBOCTh ACHHXPOHHOTO JIBUTATENIS.
2. BnusitHue MoMeHTa COMPOTUBIICHUSI MEXaHU3Ma Ha CTATUYECKYIO
YCTOMYHMBOCTh ACHHXPOHHOTO JIBUTATEIS.

3. [IpuMeps! cmaObIx BO3MYIIIEHUN pekuMa paboThI y3j1a Harpy3KH.
4. OCHOBHbBIE BUJIbl MOMEHTOB COIIPOTUBIICHHS MEXaHU3MA.
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[TPAKTUYECKOE 3AHATHUE Ne 4

YCTOUUYUBOCTD PEXKUMA PABOThI CUCTEMBI
QJIEKTPOCHABXEHUA ITPU CUJIBHBIX BO3MY I EHUAX

EJIb: uccnenoBanne yCTOMYUBOCTH BJICKTPUUYECKUX CTAHIIUN ITPU
MOJKJIFOUEHUN HATPY3KH K €€ IINHAM.

YKA3AHUMA K BBIITIOJIHEHWIO NCCIIEJOBAHUM A

[1o 3amaHHBIM MpenoaBaTeIeM HOMUHAIBHBIM MapaMETpaM reHepaTopa,
HaIpPSOKCHUIO JIMHUY 3JIEKTpoIiepead BoIOpaTh TUIBI TpaHC(POopMaTOpOB
Y JIMHUH CUCTEMBI, CX€Ma KOTOPOU mpeacTaBiieHa Ha puc. 4.1.

Ug UL Uc
OO HOH®
LGI LC
Gl TGl TC Cers

B
< KOO
2 |
G2 G2
Puc.5.1

PaccunraTh conpoTtuBieHue Harpy3ku PH, mpu KOTOpOM €€ MOITHOCTh
OyJeT paBHa MATOW YaCcTU MOITHOCTH reneparopa G1 npu HanpsKeHUU B
JMHUHU, PABHOM HOMUHAJIbHOMY HaIPSKEHUIO.

Paccuntarh MHAIYKTUBHOCTHU KaTyIIEK, UMUTUPYIOLIUX JIMHUU
anekTporepenad. CuuTaTh HHAYKTUBHOCTb JUHAM IHHOW 100 KM paBHOU
0,1 I'n.

PaccunTtath BHyTpEHHEE CONPOTUBICHUE CETH, KOTOPOE JIOJKHO OBIThH
PaBHO OJTHOM COTOM 0A3MCHOTO CONMPOTUBIICHUS BBIXOIHOU OOMOTKHU
TpanchopmaTopa 2. IT0 6a3UCHOE CONMPOTUBICHUE PABHO OTHOIIICHUIO
(da3HOro HaNpsKEHUs BBIXOJAHOM 0OMOTKHU TpaHc(opMaropa K
HOMUHAJILHOMY TOKY TOU K€ OOMOTKU. APryMEHT BHYTPEHHETO
CONIPOTHUBJIEHUS TPUHATH paBHbIM 40°.
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Ha ocHOBaHMH MacOPTHBIX TaHHBIX 3JIEMEHTOB cucTeMBI (I Ipunoxenune
A) paccuuTaTh NapaMeTpbl JIEMEHTOB ISl UCIIOJIb30BAHUS TTPU
MOJEIUPOBAHUM.

[HOPAJOK BBIIOJIHEHUNA NCCIIEJOBAHMA PABOTDI

[ToaroToBUTH MOJIENb 711 POBEACHUS UCCIIEA0OBAHUS HA YCTOMYMBOCTD
CHCTEMBI ¢ IByMs reHeparopamu (puc. 4.2).

A

B c
Vabc =
Jabe j—

MesureC $ Chs

FF—f . 1 T
o I oo 3E ¢ el
P{C a W
Py T T 332
8 B W—a—p|-p—|l- oo
ps  clwlc ¢ # Cha

>
Vabc Charge =
P{C e
Uabe
Mesurel
SNBSS s
labe
PQCH

Puc.4.2

OTkpbIBas MOCAEAO0BATEIBLHO OKHA TAPAMETPOB AIEMEHTOB CUCTEMBbI
BBECTH pPaHEE PACCUUTAHHBIC BEJIMUUHBI B COOTBETCTBUU C pe3yJibTaTaMu
BBIYUCIICHUN.

OTHOCUTENBHBIE 3HAYCHUS HAIPSHKEHUN BO30YXKIACHUSI T€HEPATOPOB
YCTaHOBUTbH PAaBHBIMU €IMHUIIE. BXOIHBIE MOIITHOCTH T€HEPATOPOB
YCTaHOBUTH paBHbIMHU (0,2 HOMUHAJIBHOW MOIIIHOCTH.

MomrHoctu Harpy3ok Chl ... Ch6 ycranoBuTh paBHBIME 0,1 MOIITHOCTH
re”Heparopa G1.

WMHAYKTUBHOCTH, IMHTHPYIOITUE JIMHUK d1ekTporiepenad (Lgi, Lgr 1 Le),
yCTaHABJIMBAaTh B 3aBUCUMOCTHU OT JJIMHBI TUHUU. CUUTATH
WHIYKTUBHOCTH JIMHUU JiuHOM 100 kM paBHbiM 0,1 H.

VYcraHOBUTH MOMEHT cpabaTbiBaHUs BbIKIIIOUaTenst B paBubim 12 c.
3anmyCTUTh CUMYJISIIUIO MOJIETH U YOSIUTHCS B pa00TOCTIOCOOHOCTH
MOJIEIIH.
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2. [Ipoananu3upoBaTh YCTOMUYUBOCTh CUCTEMBI K TTOJIKIFOUYECHHUIO K BBIXOTY

NEePBOM CTAHIIUU MOTPEOUTENEH pa3IMYHON MOITHOCTH.

Y CTaHOBUTH MOMEHT CpabaThIBaHUS BBIKIIIOYATENSI PaBHBIM 3 C.
YMeHbIas conpoTuiieHne Harpy3ku Charge nmocnenoBaTeabHO B Ba
pasa, ¥ 3amycKasi KaKJIblid pa3 CUMYJISLIMIO0 MOJIENH, ONPEETUTh
COMPOTUBJICHUE, IPU KOTOPOM HAPYIIUTCS CTAOUIIBHOCTh MIEPBOTO
reHeparopa. O HapylIEHUH YCTOMYUBOCTH MOXHO CYAUTH 110 3HAYEHUIO
yTJI0B TeHepaTopoB O (Bbixoa Delta uameputenbHOro 6Ji0ka reHepaTopoB
MMD1 u MMD?2) unu 11o CKOpoCTH BpaIlieHHs] pOTOPOB I'eHEPaTOPOB,
KOTOPBIE€ CTAHOBSTCS OOJbIe equHULIbl. ClieyeT OTMETUTh TO, YTO MPHU
ONPEICICHHOM COMPOTUBICHUN HAPYIIAETCS YCTOUUYUBOCTD TOIBKO
nepBoro reveparopa. [lpu ganpHeliniemM yMEeHbIIEHUN CONTPOTUBIICHUS
Harpy3ku HapylIllaeTcs yCTOMUYMBOCTh BTOPOIO F'€HEpaTopa.

3anOMHUTH OCITUJIOTPAMMBI BCEX OCIHIILIOTPadoB MpH yCTONIMBOM
paboTe CUCTEeMBbI, IPU HAPYIICHUH YCTOMYUBOCTH NIEPBOr0 Te€HEpaTOpa U
IIPU HApYUIEHUH YCTOMYUBOCTH BTOPOrO T€HEPATOPA.

OOpaTuTh BHUMaHWE HA NEPEPACTPENECTICHUE MOIIIHOCTEN MEXKTY
reHepaTopaMu U CUCTEMOM MPHU MOJKIIOUCHUH Harpy3ku. [1pu
OTKJIFOUEHHOM Harpy3Ke akTUBHAsI MOITHOCTb, TOTpedIsieMas CEThIO, —
nosioxkuTensHas (cM. ocuuiuiorpad Pc&Qc). Ipu nogkmoueHun
JIOCTATOYHO OOJIBIIION HArPY3KH 3Ta MOIIHOCTh CTAHOBUTCS
OTPUIIATEIBLHOM, €CJIU paccMaTpuBaeMas CUCTEMA NOTPeOIIIeT
ANEKTPUUYECKYIO SHEPTUIO U3 CETH.

3. IIpoananu3upoBaTh yCTOMYUBOCTh CUCTEMbI K U3MEHEHUIO JIJTUHBI
TrHuN Lg;.

Y CcTaHOBUTHh UHAYKTUBHOCTh, UMUTHUPYIOIIYIO IEPBYIO JIUHUIO L1, Takol

BEJIMYHUHBI, KOTOPAsi COOTBETCTBYET JIMHE 50 KM. Y CTAHOBUTH TaKOE
MaKCUMaJIbHOE CONTPOTUBIICHUE HArPYy3KH, IPU KOTOPOM HapyIIAETCs
YCTOMYHMBOCTH OOOMX T€HEPATOPOB.

VYBenuuuBasi MHAYKTUBHOCTD L, TOJIy4UTh Tako€ 3HAUEHUE, TPU
KOTOPOM YCTOMYMBOCTH BTOPOT'0 T€HEpATOpa HE OYyIET HapyIIaThCsl.
CoxpanuTs B (ailiiax KOMIbIOTEPA OCIUIIOTPAMMBbI BCEX BETUYUH
MOJENU JJIsl JANbHEUIIIETO aHAJN3a.
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KOHTPOJIBHBIE BOITPOCBI

1. XapakTepucTHKa MOIIHOCTH B CIy4ae ABYX JIEKTPOCTAHIIUH.

2. lnHamMuyeckas yCTOMYHMBOCTh CHCTEMBI B CIydac ABYX
BJICKTPOCTAHIIUM.

3. OTHOCUTEIBHBIA YTOJI POTOPOB.

4. BiusiHUE KE€CTKOCTH CBSI3M MEKY JICKTPOCTAHIIUSIMU Ha
YCTOMYUBOCTh CUCTEMBI.
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[TPAKTUYECKOE 3AHATHUE Ne 5

YIIPABJIEHUE PEXKUMAMM PABOTDI Y3J10B HAT'PY3KHU
CUCTEM 2JIEKTPOCHABKXEHUA

EJIb: nccnenoBanne TMHAMAYECKOM YCTOMYMBOCTH y3J1a HATPY3KHU
YBEJIMYEHUH HATPY3KHU IIPU YUETE NEUCTBUSA ABTOMATHYECKOTO
pEeryaupoBaHus BO30YKICHHUS .

YKA3AHNUA K BBIIIOJIHEHUIO UCCIIEAOBAHUA

1o 3agaHHbBIM Mperno/iaBaTeIeM HOMUHAIBHBIM MapaMeTpaM CETH,
reHepaTopa, HalpsKEHUs JIMHUM dJIEKTporiepead BoIOpaTh TUTIBI
TpaHc(HOPMATOPOB U JIMHUM CUCTEMBI, CXeMa KOTOPOH IpeIcTaBIcHa Ha
puc. 5.1,

Ug
A
N
G Tl

Puc.5.1

[Ipu BBIOOpE PIIEMEHTOB CUCTEMBI MIEPEAAYM ICKTPUUECKON SHEPTUU
HEO0O0XO0MMO YyUeCTh MOAKIIIOUEHUE BIKIIOUaTesieM B Harpy3ku Ha
MPOMEKYTOUHOUN noAcTaHMU. [IpeycMoTpeTh n3MEHEHNE MOIIIHOCTH
Harpy3ku B mupokux npeaenax (Charge 2, puc. 5.2) nyTeM U3MEHEHUS
COTNIPOTHUBJICHUSI.

Briuncnuth Takoe conportuBieHue Harpy3ku Charge 2, npu KOTOpOM OHA
OyJZleT paccemBaTh MOIITHOCTh, PaBHYIO 5 % HOMHHAJILHOW MOIIIHOCTH
reHepaTopa Ipu HOMUHAIBHOM HaMpsKEHUH JIMHUH.

BHyTpeHHEe CONPOTUBIICHUE CETU BHIYUCIUTD U3 YCIOBUS YMEHBIICHUS
HaIpPsKEHUS HA IIUHAX Ha 2 % MpU MOIIHOCTH, OTAAaBa€MOU B CUCTEMY,
PaBHOW HOMUHAJIBLHOW MOIIIHOCTH TE€HEPATOPA.

MomnHocTs TpanchopMaToOpoOB BHIOPATh paBHON MOIHOCTU F'€HEpaTOopa
0€e3 ydeTa MOILIHOCTH MOAKII0YaeMON Harpy3KH.
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Ha ocHoBanuu MAaCIIOPTHBIX JAHHBIX 3JIEMCHTOB CUCTCMbI PACCUNUTATDb
mapamMeTpbl 3JICMCHTOB IJIsI UCITOJIb30BAHUS IIPU MOJCIIMPOBAHUHN.
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[HOPAIOK BBITOJIHEHWA NCCIIEAOBAHNA

1. IToaroToBUTH MOAENH AJIsl TPOBECHHS UCCIIEIOBAHUS YCTOMYNBOCTH
CHCTEMBI MepeIauu JIESKTPUICSCKON S3Heprun (CM. puc. 5.2).

Jmuny nuHuu Ly ycTaHOBUTH paBHOM 4eTBEPTH OOIIEH NJIUHBI IUHUH.
OTkpbITH OKHO TTapameTpoB Os0ka Net. YctanoButh IJIC ncrouHuka
PaBHOIl HOMUHAJIBHOMY HAIpPsHKEHUIO0 ceTH. HOMUHANBHBIM HaNpsiKEHUEM
CUMTATh HAMPsKEHUE B JBA pa3a O00JIbIIIC HANIPSHKCHUS TUHUU
AJIEKTpOIepelaun, COCTUHSIOMMX JiBe moAcTaHuu (T1— T,). MomHocTh
Harpy3ok Charge u Chargel ycTaHOBUTBH paBHBIMH COTOM J0JIM MOIIHOCTH
reHeparopa.

YcTaHoBUTH Takoe conpoTuBiieHUE Harpy3ku Charge 2, mpu KOTOpoM OHA
OyJIieT pacceuBaTh MOIIHOCTh, PaBHYIO 5 % HOMHHAIBHO MOIIIHOCTH
reHeparopa.

OTKpBITh OKHO TTAPAMETPOB BhIKIIFOYATENsI B. Y CTaHOBUTH €ro NCXoaHOe
MOJIOKEHUE «open». Bpems ero cpabaTeiBaHUsl yCTAHOBUTH PaBHBIM 12 C.
Y CTaHOBUTH IITUTEIBLHOCTh CUMYJISIIUK MOJienn paBHOH 10 c.

Y CTaHOBUTH OTHOCUTENLHOE HAIPS)KEHHE BO30YKICHHS TeHepaTopa
paBHBIM 1. YCTaHOBUTH OTHOCUTEIBHYIO BXOJHYIO MOIIIHOCTh T€HEpaTOpa
paBHy10 0,1 HOMMHAIBHOW MOIIHOCTH T€HEPATOPA.

3anmyCTUTh cUMYJIsiUI0 Mojienu. [Ipu MoienupoBaHuu HaOI0AaTh
W3MEHEHHE yTJia 0 TeHepaTopa ¢ moMoIIkio ociuuiorpada Dg.

[To okOHYaHUHU CUMYJIALNYU 3aUKCUPOBATH HANIPSHKEHUE HA 3aKHUMaxX
reHeparopa. Eciu 3To HanpsiKeHUe OTJIIMYAETCS OT HOMUHAIBHOTO
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HaIpPsKEHUS TeHepaTopa, TO CKOPPEKTUPOBATH €T0, U3MEHSIS
COOTBETCTBYIOIIIEE 3HAUYCHHUE B OKHE NTapaMeTpoB reneparopa. [locie
JIOCTHIKEHHUS 1[ETTU MEPEUTH K BBIMIOJIHEHUIO CJICAYIOIIEr0 MyHKTA.

2. UccnenoBarh BIUSHUE JOTOJHUTEIBHOW MOITHOCTH, OTPEOIsieMOi
CUCTEMOM Nepeauu Ha PEKUM padOThl TeHEPATOpa U CUCTEMBI.

OTKpBITh OKHO TTAPaMETPOB BhIKJIIOYATENsI B 1 yCTaHOBUTH MOMEHT
cpabaTbiBaHus, paBHBIH 2 C.

3anmyCcTUTh CUMYJISIIIMIO MOJIETH U TIPOCIICIUTh U3MEHEHHE yIiia O
reHepaTopa BO BpeMEHH ¢ MoMolibio ocuuorpaga Dg. O0patuth
0co0oe BHUMAaHHUE HAa U3MEHEHHUE yTila B MOMEHT Cpa0aThIBaHUS U TIOCIIE
cpabaTbiBaHMs BhIKIIIOUaTesns B.

YMeHbnTh conpoTuBieHue Harpysku Charge 2 B ABa pasza. 3amyCTUTD
MOJIEb U MPOCIEAUTD 32 U3SMEHEHUEM yIJla O TeHepaTopa U U3MEHEHUEM
HaMpsDKEHUS Ha 3axuMax reHeparopa Ug u Hanpsixenus auaun U ¢
MOMOIIBIO ITU(PPOBBIX Ta0JI0 U OCIUILIOrpadoB.

YMeHbIas mocienoBaTenbHo conpoTuBieHne Harpy3ku Charge 2,
TOOUTHCST HAPYIICHUS CTAOMIBHOCTH CUCTEMBI. OO 3TOM MOKHO CYJUTh
M0 CKAaYKO0Opa3HOMY M3MEHEHHIO yTiia 0 reHepaTopa B mpezaenax + 180°.
3anOMHUTH OCITUJUIOrPaMMBbI HANTPSIKEHUN U MOIITHOCTEH B
COOTBETCTBYIOIIUX (haiisax.

YBenuuuTh conpoTusiieHre Harpy3ku Charge 2 1o 3HadeHus, npu
KOTOPOM CTa0OUJIBHOCTh CUCTEMBI HE HAPYIIAETCA. 3aMyCTUTh CUMYJISALINIO
mozenu. [To okoHYaHWUY CUMYJTISIIIUM 3aMMCaTh MOKa3aHUS U3MEPUTEIIbHBIX
IPUOOPOB U 3aMIOMHUTH OCIUJUIOTPAMMbI HAITPSIAKEHUN U MOIITHOCTEH.
BBITIOTHUTE TTOJTHBINA aHANIU3 PEAKIIUNA CETH Ha HEOXKUITAHHOE YBEITUUCHUE
Harpy3ku, 000CHOBaTh U3MEHEHUE BCEX HAOJI0/Ia€MbIX BEIUYUH U
cAenaTh 3aKJIIYEHHE O CTIOCOOHOCTU CUCTEMBI AJIEKTPOCHAOKEHU S
COXPaHSTh CTAOMIIBHOCTH NP MOJOOHBIX BO3JICUCTBUSIX HA CUCTEMY.

KOHTPOJIbHBIE BOITPOCHI

1. lunamudeckasi yCTOWYUBOCTH y3J1a NP HAOpOCce Harpy3KH.

2. JIeiCTBUTENIbHBIN MPEJET MOIIHOCTH.

3. lunamMuueckas yCTOMYMBOCTH y3i1a npu u3Menenuu 3 /[C, BbI3BaHHOM
JEUCTBUEM PETYISATOPA BO3OYKICHHUS.

4. IlnHamMu4deckas yCTOMYMBOCTD y3J1a IPU U3MEHEHUH HAIPSKEHUS Ha €€
IIMHAX, BBI3BAHHOM JICUCTBUEM PETYJIATOPa BO30YKICHUS.
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