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ComepKaHHE

BreneHue

Llens M 3agau H3yYeHH S JUCIHIUTHHEI

OOopyaoBaHHE H MaTEPHAJIBI

HarnmeHoBaHHe mabopaTOpHBIX padoT

CojzepxaHHe 1ad0paTOpHBIX padoT

JlaGoparopHas padora Nel. PyurHoe/aBToMaTHYeCcKOE YITpaBIeHHe BKIIIOUEHHEM
CHHXPOHHOI'O I'eHepaTopa Ha MapalIeIbHyI0 paldoTy I10 criocoly caMOCHHXPO-
HU3AI[HH, TOYHOH CHHXPOHH3aIMH, paboTaroIero rnapaulelIbHO C 3JIEKTPHYE-
CKOH cHCTeMOH OecKOHEeUHOH MOIITHOCTH.

JlabopatopHas padora Ne2. PyyHoe/aBTOMaTHYECKOE YIIPaBIIEHHE PEeKHMOM aB-
TOHOMHO PadOTarOIIEr0 CHHXPOHHOI'O F'eHepaTopa.

JlaGoparopHasa padora Ne3. HarypHOoe MOJAEIHPOBAaHHE YCTAHOBHBIIIETOCS Pe-
KHMa pabOTHI TpaHCc(hOpMaTOpa.

JlaGopatopHas padotra Ned. IIyCcK M peryiHpoBaHHE PeaKTHBHOH MOIIHOCTH
CHHXPOHHOI'O KOMIIEHCATOPA.

JlabopatopHasa padoTra NeS. IIpsmMoi/peakTOPHBIN ITYCK aCHHXPOHHOIO JBHTa-
TEIS ¢ KOPOTKO3aMKHYTHIM POTOPOM.

JlaGopaTtopHasa padora Ne6. CaM03aIlyCK aCHHXPOHHOI'O 3IEKTPOABHUIATEIIS.
JlaGoparopHas pabora Ne7. MccneqoBaHne BIIMSHHSA HA CTATHYECKYIO YCTOHYH-
BOCTh HATYPHOI'O CHHXPOHHOI'O I'€HEpPaTOpa BHIa KOPOTKOI'O 3aMbIKAHHS B BIIEK-
TPOSHEPT ETHUYECKOH CHCTEME.

JlaGopaTtopHasa pabdora Ne8. OrpejieneHHe COOTHOIIEHHS TOKOB KOPOTKOI'O 3a-
MBIKAHHS Pa3/IMYHBIX BHIOB ITPH 3aMBIKAHUH B OJJHOH H TOH K& TOUKE CETH, ITH-
TAIOIIEHCS OT HCTOYHHKA IMTPaKTHYeCKH OeCKOHEYHOH MOIITTHOCTH.
JlaGopatopHas padora Ne9. J[HcIIETUEPCKOE VIIPABJIEHHE B SIEKTPOSHEPreTHYE-
CKHX CHCTEMAX.

Y4yeOHO-MeTOAHYECKOE H HH(POPMAIIHOHHOE 00ecIeYeHHe JHCIIHIIIHHEI
IlepeyeHs OCHOBHOH M JOIIOIHHTEIBHOH IMTEPATYPhI, HEOOXOIHMOH IJISI OCBO-
EHIS JTHUCIHIUTHHEI

AOKYMEHT MNOANMCAH acIIeyeHHSI CcaMOCTOSTelIbHOI pPabOTHI
SNEKTPOHHOW NOANUCHIO P
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3.3 [lepeyeHsr pecypcoB HHQPOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHON ceTH HHTep-
HET, HEOOXOANMBIX JJIS1 OCBOEHM S U CIIHUILIHHEI

[ IprimoxeHna
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BeeeHue

[lenpro paboThl B MabOpaTOpPHH SBISETCS VITIYOIEHHE M 3aKPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHUYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHUYECKHX ITOJIOKEHHI, a
TAKKE 3HAKOMCTBO C 3IIEKTPOHHBIMH KOMIIOHEHTaMH, 000PYA0BaHHEM, H3MEPHTEIILHBIMH ITPHO0-
PaMH H aIrmapaTypoH, HCIIOIb3YeMBIMH B I1a00paTOPHH.

B pesynbTaTte BEIITOIHEHNS 1a00paTOPHBIX padoT CTYAEHTHI JOIKHEI IIPHOOPECTH YMEHHS
H HaBBIKH IT0 COOPKE M HCCIEMOBAHHIO AIEKTPOHHBIX CXEM H ITPHOOPOB, H3MEPEHH M 3JIEKTPHYE-
CKHX BelIMUMH. TeMaTHKa 1ab0paTOPHBIX paboT ITOIMHOCTHIO COOTBETCTBYET COAEPKaHHIO OCHOB-
HBIX Pa3elloB Kypca, H3Y4aeMOI'O B BRICIINX TEXHHYECKHX YyueOHBIX 3aBecHISIX. B rmpearae-
MOM Y4eOHOM ITOCOOHH OIHCaHO OAHHHAIIATE JIa00paTOPHEIX padoT. B ormcaHuy Kaxa0H 1ado-
PaTOPHOI pabOTHI chOPMYIHPOBaHA €€ IeIb, H3I0KeHbI OCHOBHEIE TeOPeTHYECKHE MTOI0KEHHS,
OITHCAaHa CXEMa YCTAaHOBKH IJIS MIPOBEAEHHS SKCIIEPHMEHTAILHOIO HCCIEIOBAHUS, JaHBI PEKO-
MEHIALHH I10 ITPOBEIEHHIO OIBITOB H 00paboTKe pe3yIIbTaTOB H3MEPEHHI, a TAK/KEe KOHTPOJILHBIE

BOITPOCHI.

AOKYMEHT NoanmncAH
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1. I[ens u 3a0auu u3yueHus OUCUUNIUHDL

]_[E:HB H3YVUCHHA JHCIHIUIIHBI {{SHEI{TPHIIECI{HE CTAHITHH H ITOACTAHIIHI» COCTOHT B H3Y-
HCHIC BJIEK'I‘IJDD@GP}"I[DEEIHI[H H CXCM 3JICKTPHYCCKIIX coeJHHEHHI BHEI{TPGCTEH{L[IIﬁ H ITOJCTaH-
I_[]?]ﬁ:, ITOJT'OTOBKA Gﬁ}ﬂIﬂIDH_[H}{GH K ITPOBEACHHIO PAa3JIMYHBIX MCPOITPHAT Hﬁ: HalIpaBJICHHBIX Hd I10-
BBIITNICHIC HX HaASHKHOCTH.

3agauyeH JUCLMIUIHMHBI 00ecIieueHHe HEOOXOIIMOTI0 YPOBHA OCBOCHHA COACPHaHHA JHC-

I[MIIHHEBL, (DOPMHPOBAHHE ITPO(eCCHOHAIBHBIX KOMIIETE HI[HH BBIITYCKHHKA.

2. Obopyodosarue u mamepuaisl

ArmrapaTHBIE CPEJICTBA:

— Komruiekr yuyeOHO-1abopaTOpHOro OOOPYIOBAHHS «INEKTPHYECKHE CTAHIMH H IIOJI-
CTAHIHI.

YyeOHasg aygUTOPHS IJIS IIPOBeAcHHS YueOHBIX 3aHSATHIH, OCHAIlleHa O00O0pYAOBaHHEM H

TeXHHYECKHMH cpeJcTBaMH 00y4eHHS. [lepeHOCHOH HOYTOYK, ITPOEKTOP, JOCKAa MarHHTHO-Map-

KepHasl.
3. Haumenosanue nao opamopusix pabom
Ne Temrnl M3 HUX mpakTHye-
HammnveHoBaHIe TeM TUCIHIUIHHEL, HX KpaTKoe co- | O6peM
I CIIH - CKasl IIOATOTOBKA,
IepKaHHe JacoB
TIITHHEI JacOB
7 cEMECTP

JladbopaTopnan padora Ne 1. PyyHoe/aBTOMATH-
YeCKOe VITPaBJIEHHE BKIIFOUeHHEM CHHXPOHHOTO
reHepaTopa Ha ITapajlIeIbHyI0 padoTy I10 CIIO-
co0y CaMOCHHXPOHH3AI[HH, TOYHON CHHXPOHH3a-
I[HH, paOOTAIOIIETO MAPaJIe]IBHO ¢ BJIeKTpHYe-

| CKOH CHCTeMOH OeCKOHEYHOH MOIITHOCTH.
M3y4uiTh yIiparieHHe BKIIIOUEHHEM CHHXPOHHOI'O
reHepaTopa Ha ITapajlIeIbHyI0 padoTy I10 CIIO-
co0y CaMOCHHXPOHH3AI[HH, TOYHON CHHXPOHH3a-
I[HH, pabOTAIOMIETO ITapalljIe]IbHO ¢ 3IeKTpHYe-
CKOH CHCTeMOH OeCKOHEYHOH MOIITHOCTH.
JladbopaTopnan padora Ne 2. PyyHoe/aBTOMATH-
YeCKOe YIIPaBJIEHHE PeKHMOM aBTOHOMHO pado-

2 TAIOIIET0 CHHXPOHHOI'O I'eHeparopa. 1.5 1.5
(O3HAKOMHTECS C YVIIPABIEHHEM PeKHMAaMH aBTO-
[NOKYMEHT NOANMUCAH ro reHepaTopa.
SNEKTPOHHOW NOANUCHIO 'VPHOE MOJEITH-
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 | 5
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[IproOpecTH HaBBIKH H3MePEHHS ITapaMeTPOB
YCTaHOBHBIIIETOCA pekiMa paboThI TpaHC(hOopMa-
TOPa H 3JIeKTPHYECKOH CETH.

JlaboparopHas padora Ne4. [Iyck H perymHpo-
BaHHE PeaKTHBHOH MOII[HOCTH CHHXPOHHOI'O KOM-
IIEHCaTOopa.

[IproGpecTH HaBBIKH 11O BKIIFOUEHHIO CHHXPOH-
HOI'0 KOMITEHCATOPa PeaKTHBHOH MOIIHOCTH O3
HArpys3KH Ha Bally.

Jlaboparopnas pabdora NeS. [Ipsmoil/peakTop-
HBIH ITYCK ACHHXPOHHOI'O JBHIATEIS C KOPOTKO3a-
MKHYTBIM POTOPOM.

HccenemoBaTh MpsAMOH H peaKTOPHBIH ITYCK aCHH-
XPOHHOT'O MIEKTPOABUTAT IS ¢ KOPOTKO3aMKHY-
THIM POTOPOM.

JlaboparopHas padora Ne6. CamMo03aITyCK aCHH-
XPOHHOTO 3IIEKTPOBHIAT .

AHam3 Impolecca caM0o3aIlycKa aCHHXPOHHOI'O
SIEKTPOJABHT aTETIS.

JlaboparopHnas pabdora Ne7. MccnegoBaHHe BIH-
SIHHS Ha CTaTHYECKYIO YCTOHYHBOCTH HATYPHOI' O
CHHXPOHHOI'0O TeHepaTopa BHAAa KOPOTKOI'O 3aMbI-
KaHH S B 3JIEKTPO3HEPT ETHYECKOH CHCTEME.
HMccnemorars BIMSAHIE Ha CTaTHYECKYIO YCTOHYH-
7 BOCTh HATYPHOI'O CHHXPOHHOI'O I'eHepaTopa OJHO-
(pa3HBIX, ABYX(Pa3HEIX H TpeX(pa3HbIX KOPOTKHX
3aMBIKaHHH. M cclieoBaTh BIIMSHIE BeIMYITHEL
TOKa BO30YKIEHHS Ha CTATHYECKYIO YCTOHYH-
BOCTh CHHXPOHHOI'O TeHepaTOpa ITpH IEpeyunc-
JIEHHBIX BHJIAX KOPOTKHX 3aMBIKAHHH.

1,5

1,5

JlaboparopHnas pabdora Ne8. OnpeJieeHHe cOOT-
HOIIIEHHS TOKOB KOPOTKOI'O 3aMBIKaHHS pas3imiy-
HBIX BHJIOB ITPH 3aMBIKAHHH B OJTHOH U TOH XK€

8 TOYKE CETH, ITMTAFOIIENCS OT HCTOUHIKA ITPAKTH-
YeCKH 0eCKOHEYHOH MOII[HOCTH.

[ IproGpeTeHe HaBBIKOB OILITHOI'O OITPEIEIIEHHE
COOTHOINIEHHE TOKOB K3 pasmiYHBIX BHJIOB.

JlaboparopHas padora Ne9. J[HcreTyepcKoe
VIIPABJIEHHE B AIIEKTPOIHEPIETHUECKHX CHCTEMAX.
H3yuiTh IIPHHIHITEL pea3aliiHi CHCTEMEI ITepe-
navyH, oOpaboTKH H OTOOpaKeHH I CHIHAJIOB TElle-
H3MepPeHHH H Telle CHIHAIH3al[HH 1 TelleyITpaBJIe-
HHSL

Hroro 3a 7 cemecrtp:

W

9

Hroro:

W
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4. Cooepotcariue 1adopamopHsix pad om
Jabopamopraa paboma Nel. Pyurnoe/asmomamuueckoe ynpasjieHue 6Ka0UeHILeM
CUHXPOHHO020 2eHepamopd Ha RAp WULEJIbHYI0 padomy no cnocody camoCUHXpOHU3 A, mou-
HOIl CUHXPOHU3AUUU, pADOMAwULez0 NAPWULEIbHO C 3IeKMPUYECKOU CUCMeMOU DecKoHeu-

HOU MOUIHOCINIL.

Ilens padbomsr: U3ydnTh yIpaBlIeHHEe BKIFOYEHHEM CHHXPOHHOIO I'eHepaTopa Ha Itapall-
IEeJIbHYIO padoTy MO CIoco0y CaMOCHHXPOHH3AIHH, TOYHOH CHHXPOHH3AI[HH, Pa00Tar0MIero I1a-

PaIUICIIBHO C BHEI{'I‘IJH‘IEGI{Gﬁ CHCTEeMOH OeCKOHEUHOH MOIITHOCTH.

OcHO6bl meopuu:

[IpH TOYHONH CHHXPOHIM3AIL[MH T'eHEPAaTOP BKIIOYAETCSI B BO30OYKIEHHOM COCTOSHII ITPH
5J1C X0I0CTOro Xoaa, MpakKTHYeCKH PaBHOH HAIIPSDKEHHIO Ha IMHHAaX SIeKTPOCTaHIHH (ITpH OI1oy-
HOH CXeMe OITpeJe/IIEMOMY C YYeTOM TpaHc(]opMmaropa). BeIKIIrouaTelIb CHHXPOHHOIO I'eHepa-
TOpa BKIFOYAeTCs IIPH BeChMa MaJIOM CKOJIbKeHHH B MOMEHT COBITafeHHA 1o (paze B3][C reHepa-
TOPa M HaIIPsDKEHMS Ha IMHHAX 3MeKTPpocTaHIMH. [locime HeSOIBIINX 3aTYXAKOIHX KadyaHHH pPo-
TOpa reHePaToOp BXOMUT B CHHXPOHHBIH Pe’KHM padOTHI.

OO0ecrieueHe COBITAJACHHS BEKTOPOB HAIIpsKeHHS ceTH H JJ|C reHeparopa B MOMEHT
BKIIFOUEHHS BBIKIIFOYATEIIS JOCTHTAECTCS VIIPEKAAIOIINM BKIIOUEHHEM ITPHBOAA IIPH HAJIMYMH
yYMeHBIIAKOIIEr OCs YITIa CABHTA (pa3 ¢ TaKHM pacdyeToM, YTOOBI 3a BpeMs JeHCTBH IIPHBOJA YT OII
cABHTa (pa3 YMEHBINHIICS A0 HyJII. Ornepaliisa BEIOOpa MOMEHTA BKIIFOUeHHS IIPHBOJA BHIKIIFOYA-
TEIS SBIISIETCA OCHOBHOM M KpaHHE OTBETCTBEHHOH, YTO H OOYCIOBHIO HCTOPHYECKH PaHHIOKO
ABTOMATH3AI[HIO BKIIFOUEHN I CHHXPOHHEBIX T€HEPATOPOR Ha IapallielIbHYI0 padoTy.

ABTOMATHYECKHE YCTPOHMCTBA TOYHOH CHHXPOHHM3AI[HH CHHXPOHHBIX TE€HEPATOPOB CO-
CTOSIT U3 TPeX YacTel, 00eCIIeUHBAKOINX TPH YCIIOBHS TOYHON CHHXPOHH3AIMH: PAaBEHCTBO aM-
Ty 21C reHepaTopa H HaIpsDKEHHS Ha IMHHAX 3JIEKTPOCTAHIMH, OIM30CTh K CHHXPOHHOIM
JacTOTHI BpallleHH I TeHEPATOPa H COBITaJIcHHE I10 (pa3e ykazaHHBIX O J[C M HaIIpsDKeHHIH B MOMEHT
BKITFOUEHH S (3aMBIKaHHSI KOHTAKTOB ) BEIKITIOYATEISI CHHXPOHHOI'O reHepaTopa. Takie ycTpoiicTBa
COOTBETCTBEHHO Ha3BbIBAIOTCS YPABHHUTEIIEM aMIUIMTV] HaIPsDKEHHS, YPaBHUTEIIEM YacTOT H aB-
TOMATHYeCKHM CHHXPOHH3aTOPOM.

ABTOMATHYECKHIH CHHXPOHH3AaTOP 00eCIIeYHBAET BEHITIOIIHEHHE HANOO0JIee OTBETCTBEHHOM
OIepalHi TOYHOH CHHXPOHH3AIHH IT0 00ecIleYeHHIO coBNajeHH 1o (paze DJ[C reHepaTopa H

AOCKYMEHT, NOANMUCAH 'eHT BKTIOUeHH S BERIKIIOYATeNI S reHeparopa. OH
SNEKTPOHHOWM NOANUCHIO ' patopa.

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

1HE ITPHBOJA BBEIKIIIOYATCIIA C OIICPEAKEHHEM MO-
Bnapeneu: LleGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MEHTa BPeMEHH COBITaIcHH S HaXOSIIHXCSI B OTHOCHTEILHOM BpaIlleHHH BEKTOPOB BEIIIEYITOMSI-
HYTBIX BEJIHYHH, T.€. IIPH HAJIMYHH MEXKy HHMH YMEHBIIAIOIErOCS yITla CIBHIA IO (a3e — yriia
OIIepe K EHHSL.

HMcropmyeckn repBble aBTOMaTHYECKHE CHHXPOHH3AaTOPHI OINPeAellsUIH 3aJaHHbBIH HeH3-
MEHHBIH YT OJI ONepeKeHHS H Ha3bIBAIIHCh aBTOMAaTHYECKHMH CHHXPOHH3AaTOPaMH C ITOCTOSHHBIM
VITIOM oIlepekeHHs. OJHAKO Yrojl ollepesKeHHS IIPH ITOCTOSHHOM BPeMeHH BKIIFOUEHHS BBIKITIO-
yaTels JOIDKeH OBITh IIepEMEHHBIM, 3aBHCSIIMM OT XapaKTepa H ITapaMeTPOB OTHOCHTEIILHOIO
IBIJKEHHS JIBYX YKa3aHHBIX BEIIIE BEKTOPOB. 1103TOMY COBpeMEHHBIE aBTOMATHYECKHE CHHXPO-
HH3ATOPHI ONPEAEISIOT MOMEHT BKIFOUEHHS BBIKIIFOYATEIS TaKHM o0pa3oM, YTOOBI HE YIOJI, a
BpEMS OIlePEKEHHS OCTABAIOCH ITOCTOSHHBIM.

B maHHOM 5KCIlepHMeHTEe peajIbHBIH FeHepaTOp aBTOMAaTHYeCKH Pa3TOHSIETCS IO IO CHH-
XPOHHOMH 4aCTOTHI, BO30YKJaeT csI H BKIIIOYAETCS Ha MapaUIeIIbHYI0 paboTy ¢ ITOMOIIBIO BHPTY-
aJIbHOI'O YCTPOINCTBA aBTOMAaTHYECKOH TOYHOH CHHXPOHH3AIL[HH, CMOEIHPOBAHHOIO Ha KOMITBIO-
Tepe CIelHaIbHOH IIPOrpaMMOH. B mmporpamme MOKHO 3a/1aTh CKOJbKEHHE, IIPH KOTOPOM OVET
IIPOM3BOIHUTH CSI CHHXPOHH3ALHMS, PAa3HOCTh HAIIPSDKEHHI MeXKIy TeHepaTOPOM H CETBIO, PeiKHM
pabOTHl CHHXPOHH3aTOpPa (C ITOCTOSHHBIM VIJIOM HIIH C ITOCTOSHHBIM BpPeMeHEM OIlepekeHHS
BKJTFOUEHH ), YTOII W/HIIH BpeMs OIlepeKeHHSI H HeKOTOPhIe IPYIrHe ITapaMeTphl. Takke MOXKHO
YCTaHOBHTH BPEMS 3aJI€P’KKH ¢ MOMEHTA ITOJJaYH CHIHalIa Ha BKIIFOUEHHE BHIKIIFOYATEILSI IO COO-
CTBEHHO €I'0 BKIIFOUEHHS, MOAEITHPYS TEM caMbIM BpeMEHA BKIIFOUEHH S PealIbHBIX BEIKITFOYaTEIEH.
[Ipn 5TOM HEOOXOAHMMO YUYHTBIBATh, YTO COOCTBEHHOE BpeMsI BKIIFOUEHHS BEIKIIIOUATEeNIeH, BXOI-

II[HX B COCTaB 1ab0opaTropHOro creHaa, cocraBisaeT mpumepHo 0,02...0,035 CeKyHIBL.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHH}{ paﬁm ITPHECACHBI

B IIPHIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

. CoOHpaeM 3JIeKTPHYECKYIO CXEMY COeJHHEHHH H YCTAHABIIMBAEM ITapaMETPHI €€

3IIeMeHTOB. BBIITOMHIeM ITOATOTOBHT EIILHBIE OITCPAITIH.

. YoemuTech, UTO YCTPOMCTRA, HCIIOIb3YeMEIE B SKCIIEPHMEHTE, OTKIFOYEHEI OT CETH
BIIEKTP O TAHISL
. CoOepHTe BIEKTPHYECKYIO CXeMY COeQHHEeHHI TeIUIOBOH 3allUThl MAIllHHEI IIepe-
AOKYMEHT NMOAMNUCAH

SNEKTPOHHOW NOAMUCHIO
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° CoeIMHHTE THE3/a 3al[HTHOTO 3a3eMIIEHH S ”.” YCTPOMCTB, HCIIOIb3YEMEBIX B JKC-
IIepUMeHTE, ¢ THe3aoM «PE» ncrounnka Gl.

. CoeanHuTe BIWIKH ITHTaHUA 220 B yCTpOHCTB, HCITONB3YEMBIX B SKCIIEPHMEHTE, Ce-
TEBBIMH IIHYPAMH C PO3eTKAMH VIJIMHUTETLA.

° COeIMHHUTE ararapaTypy B COOTBETCTBHH C AJIEKTPHYECKON CXEMOH COEIHHEHHH.

° ONEKTPHYECKHE CXEMBI COSHHEHHH 3KCIIEPHMEHTOB 2, 3, 4 HACTOSIIETO PYKOBOI-
CTBa Pa3IHYarOTCd HE3HAUMTEIBLHO. CaMoH OOIIEH M TTOIMHOH SBISETCS CXeMa SKCIIEpHMEHTa 3.
COeMHHNB aImiapaTypy B COOTBETCTBHH CO CXEMOH 3KCIIEPHMEHTA 3, MOKHO BBITIOJIHHUTE SKCIIE-
PHMEHTEHI 2, 3 H 4 6e3 IIOBTOPHOH Pa3z00pKH-COOPKH CXEMBEI.

. [lepexmrodyaTelln HOMHHAIIBHBIX (pa3HBIX HAIIPsDKEHHH TpexX(a3HbIX TpaHc(popMa-
TOPHBEIX I'pyral A2 1 A4 yCTaHOBHTE COOTBETCTBEHHO paBHBIMM 220 1 230 B. IlapamMeTpsl miHIH
anekTponepegadyd A3 ycraHoBHuTe ciueayrommuMi: R = 50 Om, L/RL = 0,9 I'u / 24 Om, C1=C2=0
MKD.

. ['OTOBHM CXeMY H ITPOBOJHM SKCIIEPHMEHT B PYUHOM PEKHME.

° [lepexmrodarem peKUMOB paboThl TPEXIIOIFOCHOTO BEIKITFOYATENS Al, HCTOUHHKA
(2 muTaHMA JBHraTels IIOCTOSHHOIO TOKa, BO30yauTensd G3 CHHXPOHHOH MAaIlMHEL, OJI0Ka CHH-
XpOHH3alMH A5 ycTaHOBHTe B ITonoxeHHe «PYUH.». TyMOnepsl genmurTenceH HampsoKeHH S KOH-
HekTopa All ycrtaHoBuTe B mmonokeHHe «1:1». TymOmep Beibopa pexima padoThl OOIIEH TOYKH
AHAJIOTOBBIX BXOJ0B KOHHeKTOpa Al l ycraHoBuTe B rmonoxeHne « AIGND». TymOneprsl Beibopa
pekuMa paboThl IH(MPOBBIX BXOJOB/BRIXOJ0B Onoka Al0 BBOAA-BRIBOJA IM(POBEIX CHTHAJIOB
YCTAaHOBHTE B ITOIOKEHHE «BBIXOA» (TymMOnep BHH3) 11 KoHTakToB DIOO0. .. DIO3, B 1r1ojtoxeHHe
«BX0J» (TymMOnIep BBepx) A1 KoHTakToB DIO4.. . DIO7.

. Brirrounte BRIKroUaTelnH « CE'T by TpexmomocHoro BeIKIIrouaTens Al, HCTOUHHKA
G2 nuTaHNusg IBHraTesId IIOCTOSHHOIO TOKa, BO30yauTens G3 CHHXPOHHOH MAIIMHEBI, YKa3aTells
A’7 4acTOTHI BpalleHHs, O/10Ka AS CHHXPOHH3ALHH.

° Brimrounte HCTOUYHHK G 1. O HAIMMYIMH HAaNIPSDKEHHH Ha €r0 BEIXO/JIE JOKHEI CHTHA-
JTH3UPOBATh CBETSIIHECS CBETOHOJIBL.

. Brirrounte BEIKIIFOUYATeNlb Al HakarHeM Ha KHONIKY « BKJL.» Ha ero nepeaHen a-
HEJTIH.

. IIpuBemTe B paboyee COCTOSHHE ITEPCOHAIBHBIH KOMIBIOTEDP Al2 M 3amycTHTe

IporpaMmy « 1 OUHasI CHHXPOHH3ALHSD).

s nm&ﬁ?ﬁ?ﬁﬁﬁnﬁ%ﬁ?ﬁ moaprTETTopommrmoM peXXHME, HaKaB IS STOIO0 BHPTYAIbHYIO
ANEKTPOHHOM NOANUCHIO - -
Ceprudbukar: - 12000002A633E3D113AD425FB50002000002A6 'YIOIIIHH ITYHKT B MEHIO «/{€HCTBHSD.
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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° HaOmoas n3MeHeHHs ITapaMeTPOB T'eHEpPATOpa H CETH II0 BUPTYAJIBHOMY I'pad)or1o-
CTPOHTEIIIO IIPOrPaMME], BKIIFOUHTE F'€HEPATOP Ha ITapalIeIbHYIO padoTy ¢ CETHIO METOJOM TOY-
HOH CHHXPOHH3AIHH. J[JI51 3TOr0 BBIITOITHUTE CIEAYIOIIHE JEHCTBH S

° Bxmownite HetouHHK G2, Haxkae Ha KHONKY « BKJI.» Ha ero nepeaHen nmanenn. Bpa-
I1[as1 PErYIIHPOBOYHYIO PYKOSATKY HCTOYHHKA (G2, YCTAHOBHUTE YaCTOTY BpalleHHs ABHrarens Ml
(rerepatopa G4) 1500 MuH ™.

° Bxmounite Bo30ymuTens 3, HaxxaB Ha KHONKY « BKJL.» Ha ero mepeaHeH ImaHem.
Bpamias perylmpoBoYHYI0 PyKOSATKY Bo30yanTensa G3, yCTaHOBHTE HaIlpsDKeHHe MEXIY (a3zaMH
(;mHeiHOe) reHepaTopa (G4 paBHBEIM JIHHEHHOMY HAIIPSDKEHHIO ceTH. PaBeHCTBO HaNPSOKEHHH H
YaCTOT I'eHepaTopa H CETH OITPEIEIISIHTE 10 H3MEPHTEIIO AO.

° OOecreybTe YCIOBHSI CHHXPOHH3AIMH cormacHo Tadl. 4. (cM. skcrepuMeHT 1.1.1) u

ITOJKIIIOUHTE T'eHeEPaTOP K CETH HaKaTHeM Ha KHONKY « BKJL.» 6moka AS CHHXpPOHI3AIIH.
° ['OTOBHM arraparypy H IIPOBOIHM SKCIIEPHMEHT B aBTOMATHYECKOM PEKHIME.

® OCTaHOBHTE Cﬁﬂp JaHHDBIX, HdKaB IS 3TOI'O BHPTYAJIBHYHO KHOIIKY «OCTaHOBHTE »

8 1umH BEIGPAB cOOTBETCTBYIOMMIT ITYHKT H3 MEHIO «JIefiCTBILD).

. OCTaHOBHTE CHIIOBOH arperar, BEITIOIHHB CIEIVIOIIHE JeHCTBH:

. OTKIIOUHTE TEHEPATOP OT CETH, HaxKaB 1 3Toro KHonky «OTKJL.» 6moka AS CHH-
XPOHH3AI[HH.

° Bparnas perynupoBOUYHVIO PYKOSATKY BO30yauTensa G3, CHUMHTE BO30YKIEHIE C I'e-

HepaTtopa G4. OTtxmrounre Bo30yaurens (3 HaxaTHeM Ha KHONKY «OTKJL» Ha ero mepemgHen

TTAHEITH.

. Bparas perymmpoBOYHYIO PYKOSTKY HCTOYHHKA (G2 ITPOTHB YaCOBOH CTPEIKH JI0
yIiopa, ocTaHOBHTe JABHTaTenb M1 (reHepatop G4). OtkmounTe HCTOUYHHK G2 Ha)kKaTHeM Ha
KHOIKY «OTKJIL.» Ha ero repeaHen MaHeH.

. IlepexmroyaTeny pexumMa padorel Oj10Ka AS CHHXPOHHM3ALMN, HCTOYHNKA (G2 IHTa-
HHS ABHTATENS MTOCTOSHHOTO TOKa, BO30yauTensa G3 CHHXPOHHON MAIIMHBI YCTAHOBHTE B ITOJIO-
xKenre «ABT . ».

. Bxmrounte Beikmoyarenb « CETh» OGmoka BBoa-BeIBOJA ITH(PPOBEIX CHIHAJIOB.

° BribepHre aBTOMaTHYECKII PeKHM CHHXPOHH3AIMHI T'eHepaTopa, HaXKas JJIS 3TOr0
COOTBETCTBVYIOIIYIO BUPTYAIbHYIO KHOIIKY % Ha 3KpaHe KOMITLIOTEDA.

. Baaiite yCTaBKH YIIPABIIEHHSA % IIPOL[ECCOM TOUHOI CHHXPOHM3aIMH. Harprmep,

faliselah ok Mol i B ilaclekekhdadd aToalhe dakdsd bl £ofhmtasi . ¥ fobhnbhldohdddsdsl
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° Haxxmure Ha BUPTYaJIbHYIO KHOIIKY ITPOr'paMMBI «3allyCTHTb» -~ . ['eHepaTtop HO0II-
’KEH Pa30rHaThCS, BO3OYIUTEHCS, TTOAKIIFOUYHTLCS K CETH, ITOPpadoTaTh HECKOIBKO CEKYH]I, OTKIIO-
YHUTCS OT CETH H OCTAHOBHUTHLCSL

° Haxxmure Ha BHPTYAIBHVIO KHOIIKY IIpOorpaMMbl «OTOOpasHTh 3allHCaHHBIH ITPO-
recc» . Ha sKpaHe I'papOIIOCTPOHTEILI ITOABATCS 3aBHCHMOCTH 3aIllTHCAaHHBIX PeKIMHBIX ITapa-
METPOB OT BpeMeHH. [IpoaHam3HpyHTE HX.

. T mpoBeJIeHHS HCCIeIOBAaHNS BIHSHIS ITapaMeTPOB CHHXPOHH3AIIHH ( CKOIbKe-
HHSI, Pa3sHHIBI HAIIPSDKEHHI TeHepaTopa H CETH, YT OII HIIH BpeM: OIePeKeHH H JIP.) Ha ITPOLIECC
CHHXPOHH3ALUH ITOBTOPSIHTE SKCIIEPHMEHT, 3aJaBasCch TPeOyeMBIMH 3HAUEHHSMH YITOMSHYTBIX
ITapaMeETPOB.

. [Io 3aBepIleHHH B5KCIIEPHMEHTOB OTKIIIOYHTE HCTOYHMK (Gl H BBRIKIIOYATEIH

«CETDb» 6mmokor Al, A5, A7, Al0, G2, G3. 3akponre mporpamMmy « T ouHass CHHXPOHH3ALID).

Huoce nepeulc/ieHsl HeEKomopble 3aMettdaniA.

° T ymoOcTBa onpeAelIeHHS 3HaUeHHIT BeIIMUHH 110 I'papHKaM Ha 3KpaHe 0ToOpa-
KArOTCA TEKVIIHE KOOPAHHATHI YKa3aTe I MBIIIIH.
® Ha skpane oTo0pakaroTcs COCTOSHHS BEIKIIFOUATENIEH HCTOYHHKA (G2, BO30OYIHUTETS

G3 1 6moka AS CHHXPOHM3AIHH.

. Ha skpanHe oroOpakaeTcs IIOCIEI0BATEILHOCTh IPOoIlecca TOYHOH CHHXPOHH3a-
I[HH.

. Ha skpaHe HMeeTCs BUPTYaIbHbIH CHHXPOHOCKOIL.

. MacimrabHpoBaHHe OCIHITIOTPaMM ITPOH3BOIHTCS ITYTEM HaKaTHS Ha Ipa(pHKe JIe-

BOH KJIABHMIIM MEBIIIH H, HE OTITYCKas ee€, IlepeMeIleHH S MaHHITYJIITOpa ClIeBa HaIlPaBO H CBEPXY
BHH3. Bo3BpaT K HauallbHOMY MacINTaly OCYINECTBIIIETCS OOpaTHEIM ITepeEMEIT[eHIeM MaHHITYIIS-
TOpa — CIIpaBa HaJIeBO H CHI3Y BBEPX.

. JIBUTaTh Tpa)HK OCLIIIIIOIPaMM OTHOCHTEIIBHO OCeH KOOPAHHAT MOJKHO ITyTeM
HaKaTHS H YIePKaHHI Ha COOTBETCTBYIOIEM OOBEKTE ITPABOH KHOITIKH MBI H €€ OJHOBPEMEH-
HOI'0 TIEPEMEIIEHHSI B HYKHYIO CTOPOHY.

. 3amuck MPOIECCOB ITPOH3BOANTCS ITPOrpaMMOH B ITHKIHYecKH Oydep. MeHSITH

€I'0 IIaPaMETPhI MOXHO Ha BKII4JIKC «3aITHCh ITPOLICCCOB» B OKHE YCTABOK VYIIPABIICHH .

® BxmnroueHHe I'CHCPATOPd B CCTh ITPOHCXOJHT B MOMCHT BPCMCHH, ITPHMCPHO pPdB-

AOKYMEHT noarnncAH
SNEKTPOHHOW NOANMUCLIO
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® Heo6xogmmo YUHTBIBATDh, YTO HMMCHOTCAHA IIOI'PCIINHOCTH OIIPCACIICHIIA PCAIMHBIX
IIapaMCETPOB, KOTOPBIC MOI'YT ITOBJIHATE Hd BBI@DP MOMEHTA BKIIFOUEHH I BRIKIIFOYaTensa 0moka AS
CHHXPOHH3AITHIL, KPOMC TOI'O, BPEMSA BKIIFOYCHHA 3TOI'O BRIKIIIOUATCIIA TAKMKS MOKET KonebaTbes
B HeOOIIBIIHX IIPpEJCIIaX. HGSTGI%-I}’ MOMCHT BKIIIOYCHHA I'CHCPATOPAd B CCTh HOCHT BEPOAT HOCTHBIH
XaPaKIcp, APYIHMH CIIOBaAMIL, ITPH OJHIX H TCX K€ YCTABKaX XdPAKTCP IIPOLECCOB B CXCMEC MOJKCT
OBITh HECKOIIBKO Pa3JIHTHBIM. B cBsa3H ¢ 3THM Q11 Ooriee TOUHOH KAaPTHHBI CIICAYCT ITPOBOJITD

HECKOJIbKO OIIBITOB C OAHIMH H TEMH K€ YCTABKAMI IIAPAMETPOB YIIPABIICHHA.
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYEeCKHE CBEICHH S,

4. OrmicaHHe HCIIONIB3YEMOI0 OOOPYAOBAHIS H MaTePHAJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

K OHMPOJIbHbBIE 601POCHI.

1. ITapannensHasg paboTa CHHXPOHHEIX TeHepaTOPOB Ha CETh OTPaHMYEHHOH MOIITHOCTH.

2. Kakme MeTobl HMEIOTCS I BKIIFOUEHH ST CHHXPOHHBIX I'€HEPATOPOB Ha ITapallIeIbHVYIO
paboTy € CETHIO?

3. K yemy rnipuBeieT HeCOOIMIOAEHIE OTAEIIbHBIX YCIIOBHI BKIFOUEHH S T€HEPAaTOPOB Ha I1a-
PAIUIETIbHYIO PadboTy € CETHIO 10 METOAY TOUYHOH CHHXPOHH3AI[HH ?

4. YTO MPOH30HIET, CIH IIPH BKIIFOUYeHHH TeHEpaTOpa Ha MapariIeIbHYI0 padoTy ¢ CETHIO
IT0 METOAY CAMOCHHXPOHH3AIIHH 0OMOTKY BO30VYKIEHNS I'eHEPAaTOPa OCTAaBHUTh ITOIKIIFOYEHHOM K

BO30YIHTEIIO?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jabopamopnaa paboma Ne2. Pyurnoe/asmomamuueckoe ynpasieHue pedcumom aemo-

HOMHO pﬂﬁﬂfﬂﬂfﬂﬂ{ﬂﬂﬂ CHHXPOHHOZO0 ceHepdamopda.

Ilens padompr: O3HAKOMHTLCS C YIPaBIEHHEM peXHMaMH aBTOHOMHO palOTaroIero

CHHXPOHHOI'O I'CHEPATOPAa

OcHOé6bL meopui.
B maHHOM IKCIICPHMCHTEC MOACIIHPYCTCA OJHOMAIITHHHAA SJIICKTPHYCCKAaA CHCTCMA, pﬂﬁﬂ-
TAKOII4A B HOPMAJIbHOM PEAIIME I1aPaJlIICIIBHO C BJIEI{TPHIIEGI{Dﬁ CHCTeMOH OeCKOHEeUHOH MOIITHO-

CTH.

ABTOMATUYECKUIA CUHXPOHU3ATOP

PucyHok 2.1 — Moggens OTHOMAIIIMHHOH NeKTPHYECKOH CHCTEMEI

C IIOMOIIBIO CIIEIHAIBHON KOMITBIOTEPHOH ITPOr paMMBI CHHXPOHHEBIH I'eHepaTop G2 aBTO-
MAaTHYECKH ITOJKIIIOYAETCSI K CHCTeEMe OeCKOHEYHOH MOINMHOCTH Gl MEeTO0M TOUYHOH CHHXPOHH-
3al[MH H HArpyKaeTcsd aKTHBHOH H PEAKTHBHON MOIMHOCTSIMH. IIocie momydeHHs OT oIlepaTopa
KOMAaH/IbI HAa OTKIFOUYEHHE ITPOHCXOMHUT OOPaTHBIHI IIPOIleCcC — FeHepaTOp pasrpyKaeTcsa H OTKIIIO-
YAaeTCs OT IMEKTPHYECKOH CHCTEMEBI, BO30YKIEHHE CHHUMAETCS, IIPHBOJHON ABHTaTellh OCTaHaAB-
JIHBaeTcH.

TaxrmM o6pas3oM, B JaHHOH padoTe MOAEIHPYETCSI KOMIUIEKCHOE VIIPABIIEHHE BIeKTpHYE-
CKOH CHCTEMOH — YIIPaBIIEHHE ITOAKIIFOUEHHEM I'eHepaTopa K CHCTeMe OeCKOHEYHOH MOIITHOCTH,
PETYIIHPOBAHHE AKTHBHOH H PeaKTHBHOH MOIIHOCTEH TeHepaTopa, VIIPaBlIeHHe OTKIIOUYEHHEM I'e-

HEPpaTOPa OT BHeI{'IleIEGI{Gﬁ CHCTCMBI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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YKkazarue no mexHiuke 0 eaonacHocmil:
YKazaHH II0 TeXHHKe 0e30IIaCHOCTH IIPH BBEIIIOJIHCHITH HﬂﬁﬂpﬂTGpHHX pElﬁGT IIPHBC I CHBIL

B IIPIIOKEHHE A.

VYKazanusa no 6uinojiHeHUI0 1a00opamopHou padomal:

° ColHpaeM 3IEeKTPHYECKYIO CXEMY COSIHHEHHH M YCTaHABJIIMBAcM ITapaMeTpPRI €€
3JIEMEHTOB. BEIMOIHIEM ITOATOTOBHTEIIbHBIE OIlEPAI[HH.

° YOemuTech, UTO YCTPOHCTBRA, HCITOJIB3YEMEIE B 3KCIIEPHMEHTE, OTKIIFOUEHEI OT CETH
3JIEKTPOITH TaHILL.

. ColGepHTe AMEKTPHYECKYIO CXEMY COEMHHEHHI TEIUIOBOH 3alllHThI MAIIIHHEBI TIepe-

MEHHOI'O TOKA.

° CoeaHHHTE THe3/1a 3al[HTHOTO 3a3eMIICHH S ”.” YCTPOHCTB, HCIIOJIB3YEMBIX B DKC-
IeEpUMeHTE, ¢ THe3A0M «PE» ncrtounmnka Gl.
. CoeanHuTe BIWIKH ITHTaHUA 220 B yCTpOHCTB, HCITONB3YEMBIX B SKCIIEPHMEHTE, Ce-

TEBBIMH INIHYPAMH C PO3CTKaMI YAJIIHHHTCIIA.

° COoeqHHHUTE armrapaTypy B COOTBETCTBHH C BIIEKTPHUYECKON CXEMOH COEIHHEHHI.

° MomrHocTH (pa3 akTHBHOH Harpy3kH A6 ycraHoBHTe paBHBIMH 10 % ot 50 Br.

° ['OTOBHM armrapaTypy K IIPOBEAEHHIO SKCIIEPHMEHTA B PYYHOM PeKHME.

. [lepexiroyaTenH peXHMOB paboThl TPEXIIOIMFOCHOIO BRIKITOUATeNNd A4, HCTOUHHKA

(G2 nMUTaHHUS JBHTATENSA ITOCTOSHHOIO TOKa, BO30yauTe s G3 CHHXPOHHON MAIIHHBI YCTAaHOBHTE
B nonoxeHne «PYUH.». TymOnepr1 gennurencen HarmpsKeH s KOHHeKTopa All ycTaHOBHTE B ITO-
noxeHue «1:1». TymOnep Bribopa pexmMa paboTel OOINEH TOUYKH aHAJIOTOBBIX BXOJOB KOHHEK-
Topa All ycranoBure B nonoxkeHHe «AIGND». TymOmaeps! Be1Oopa peskumMa pabOThI IH(POBBIX
BXOJIOB/BBIXOJIOB O110ka A 10 BBOJA-BRIBOJA LM (PPOBEIX CHIHAJIOB YCTAHOBHTE B ITOJIOKEHHE «BBI-
xom» (TymOnep BHH3) ;g KoHTakToR DIOO0 ... DIO3, B monoxkeHHe «BXoa» (TyMOnIep BBepX) I
KOHTakTOB DIO4.. . DIO7.

. Brimrounte BeIKrouaTenn « CET by TpexmomocHoro BeIKiIrouaTens A4, HCTOUYHHKA
(G2 mUTaHMSA JBHTATelsd IIOCTOSHHOIO TOKA, BO30yauTeNd G3 CHHXPOHHOH MAIIMHEL, YKa3aTelleH
Al u A7 4acTOTHI BpaIlleHHS, H3MEPHTEIS MOIITHOCTEH A3.

. IIpuBemTe B padboyee COCTOSHHE IIE€PCOHAIBHBIA KOMIBIOTEP Al2 M 3aIrycTHTE
ITporpaMmy « ABTOMAaTHYECKOE YIIPABIIEHHE - 1».

S OKYMERT HORRAGAR ™ 1 72 MM HAIPSUKEHHI Ha €T0 BRIXO/E OTIKHBI CHIHA-
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° Bximrounrte Bo30yaurenb G3 CHHXPOHHOM MalllMHEIL, HaxKae KHOIIKY « BKJI.» Ha ero
IepeaHEH ITaHe. Bparnas peryimiupoBOYHYIO PYKOSATKY, YCTAHOBHUTE TOK OOMOTKH BO30VYKIEHH S
TeHEPATOpa PaBHBIM 2A.

° 3arrycture cOOp MaHHBIX B PYYHOM PEXHMME, Ha)KaB I 3TOr0 BHPTYaIbHYIO
KHOIIKY «3aIlyCTHTh» ¥ HJIM BBIOpaB COOTBETCTBYIOIIHH ITYHKT B MEHIO « J[eHCTBH D).

. PerymmpoBOUYHYIO PYKOSTKY HCTOYHHKA (G2 IMOBEPHHUTE ITPOTHB YACOBOH CTPEIIKH
10 yIriopa. Bkmrounte HeToyHHK G2, HaxKaB KHONIKY « BKJL.» Ha ero nepe Hi rmaHeIm.

. HaOmromass M3MeHeHHe IIapaMeTpoB CXEMBI II0 BHPTYaJIbHBIM ITPHOOpPAM ITPO-
I'PaMMBL, BpalllaiTe PeryIIHPOBOYHYIO PYKOSTKY HCTOUHHKA (G2 110 YaCOBOH CTPEIIKE. ¥ CTAHOBHTE
YaCTOTY BpaIlleHHs reHepaTopa paBHOH ITpuMepHO 1500 06/MHH, IOcTIe Yero BKIIFOYHTE BHIKIIIO-
yaTelb A4, HaKaB COOTBETCTBVIOIIYIO KHOIIKY Ha ero MepeaHel rmaHem. O0paTHTe BHHMAaHIE Ha
H3MEHEHHE ITAPAMETPOB PEKHMA PAOOTHI CXEMEI.

. M3MeHsIiTe MOIHOCTH (pa3 aKTHBHOH Harpy3kH A6, HalpsokeHHe HCTOYHHKA ITH-
TaHHSA (G2 IBHTATENS ITIOCTOSHHOI'O TOKA, TOK BO30YKIeHH A reHeparopa. HabmomanTe H3MeHeHHE
PEXKUMHBIX ITAPAMETPOB CXEMBEIL.

. JKCIIEPHUMEHT B PYUYHOM PEKHME 3aBEPIIEH.

° OcTtaHOBHTE COOP JAHHBIX, HA)KaB JIJIS 3TOT'0 BUPTYAIILHYIO KHOITKY « OCTaAHOBHTE »
8 o1 BEIGpPAR COOTBETCTBYIOMIIIT ITYHKT H3 MEHIO «J]efiCTBILI.

. PerympoBouHbIe PYKOSTKH HCTOUYHHKA ITMTAaHH A G2 IBHTaTENS IIOCTOSHHOI'O TOKa
H BO30ymuTend (G3 yCTaHOBHTE B ITOJIOKEHHE ITPOTHB YaCOBOH CTPENIKH 10 yIopa. OTKIIOUHTE
HeTOUHHK G2 M Bo30yaurens G3, Haxkas Ha KHONKH «OTKJL.» Ha uX nepeaHen mmaHeny. OTKIO-
YHTE TPEXIIOMIOCHBIH BRIKIIIOUATENh A4,

. ['0OTOBHM araraparypy K IIPOBEIEHHIO SKCIIEPHMEHTA B aBTOMATHYECKOM PEKHME.

° Ilepexmnrouarens pexrMa padoTel HeTouHMKa G2, BO30ymuTensd G3 H TpeXITOJxoC-
HOI'0 BRIKIIFOUATe I A4 YCTaHOBHTE B IOJIOKEHHE «ABT .».

° Bxmrounte BrIKTIOYaTtens «CETh» 6moka Al0 BBOJa-BEIBOJA ITH()POBEIX CHIHA-
JIOB.

. BriOepHTe aBTOMAaTHYECKHI PeKHM padOThI ITpOrpaMMbI, HaKaB JUIS 3TOI'O COOT-
BETCTBVIOIIVIO BHPTYAJIbHYIO KHOIIKY % Ha 3KpaHe KOMIILIOTEPaA.

° SafaiiTe yCTaBKHU YIIPaBIeHN S (KHOIIKOI %), HCITONb3yeMBle TIporpaMmoil. Harpu-

MCP., OCTABBTC YCTABKIH, 3aJJdHHBIC 110 YMOJITaHHIO.

F Un'h.‘r.i"n. AT rms ™ TTi™ THi TTFrH+WTET FiiTIT TTYXT T ™ T TT . ™
L] LI dk TR AT YN0 L L] TR T A IN Frn 1Y TR T " Ll -..,-"*
ORI P o AR _ «3aITyCTHTD» HaxMiTe BHPTYaIbHYIO
SNEKTPOHHOWM MOANMUCHIO |
CeprudbiKar: - 12000002A633E3D113AD425FB50002000002A6 ' BO30YX/IEHII I'eHepaTOpa BKIIFOUHTE BHPTYyallb-
Bnapeneu; LWebayxoea TateAHa AnekcaHapoBHa

KTEPHCTHKY 3aJaHHs (ITyTeM «IIepeTaCKHBAHH)
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MBIIITKOI OelI0if TOYKH Ha COOTBETCTBYIOINEM I'papHKe), MOITHOCTH (pa3 aKTHBHOI Harpy3kH A6,
3aJlaHie HaIIPsSKEHHS Ha IIIHHAX IeHepaTopa (C ITOMOMIBIO BHPTYAJIbHOH PeryIIHPOBOYHOH PYKO-
TKH). HaOmoanTe H3MeHEHHE PeXKHMHBIX ITAPaMeTPOB CXEMBI.

. [Ipn «aBapHIHOM» OCTAHOBKE I'eHEpaTOpa OCTAaHOBHTE IIPOrPaMMy H 3aIlyCTHTE
BHOBB (KHOTIKOIT «OCTaHOBHUTBY § I «3aIlyCTHTHY» ¥ COOTBETCTBEHHO).

. [Io 3aBepreHHH 5SKCIEPHMEHTOB OTKIIFOUHMTE HCTOUYHHK (Gl M BBIKITIOYATEIH

«CETb» 6mokor G2, G3, Al, A3, A4, A8. 3akponre IporpaMmy « ABTOMaTHYECKOE YVIIPABJIEHHE

- I».

Ilpu padome c npozpammoii ciedyem noJib306ambca €€ 603MOHCHOCHIAMIL

. It ymoOcTBRa onpeielieHN s 3HaYeHHH BEIIHYHH 110 rpap)HKYy Ha SKpaHe oToOpaka-
IOTCS TEKYIIHEe KOOPAHHATHI YKa3aTels MBIIIIH.

. MacimrabHpoBaHHe OCIHITIOIPaMM ITPOH3BOIHTCS ITYTEM HaKaTHS Ha Ipa(pHKe JIe-
BOH KIIABHIIIH MBIIITH H, He OTITyCKasd ee, IepeMellleHHsI MaHHITYIIATOpa cjIeBa HaI[paBO H CBEPXY
BHH3. Bo3Bpar Kk HavalbHOMY MacIITaly OCYIIECTBIISIETCS OOpaTHBIM ITepeMeIlleHHEM MaHHITYIL-
TOpa — CITpaBa HalIeBO H CHH3Y BBEPX.

JIBHTaTh rpa)MK OCIHIUIIOrPaMM OTHOCHTEIIBHO OCeH KOOPAHHAT MOKHO ITyTeM HaKaTHS

H YIACPKdaHHA Ha COOTBCTCTBYIOIIIEM 00BEKTE ]’[pElBGfI KHOIIKH MBIIIH H €€ OJHOBPEMCHHOI'O IIEPE-

MeEIIeHHS B HY?KHYIO CTOPOHY.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYEeCKHE CBEICHH S,

4. OrmicaHHe HCIIOIb3YEMOI'0 000PYIOBAHHS H MaTepPHAaJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

Koumponsrsie 6onpocst:
1. OT 4ero 3aBHCHT KadyaHHe H JHHAMHYeCKas YCTOHUYHBOCTh CHHXPOHHOI MAITHHEI?
2. [Touemy 0OMOTKY BO30YKJIeHHS I'eHepaTopa ITPH BKIKOYEHHH Ha IapallIeIIbHYIO

paﬁmy I1O METOY CAMOCHHXPOHH3AIIHH HE CIICAYCT 3dMbIKATb HEII{GPDTI{D?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Jabopamopraa paboma Ne3. HamypHoe Moo enuposarue yCrmaHoUBULEZOCA PeHCUMA

pabomost mpancpopmamopad.

Ilens padomst: 1IpnoOpecTH HABEIKH H3MEPEHHS ITapaMETPOB YCTAHOBHBIIIETOCS PEKIMAa

palboTH TpaHC(OpMaTOpa H SIEKTPHYECKOH CETH.

OcHOé6bL meopui.

Ha sinekTpHYecKHX cxeMaX JBYXOOMOTOYHBIH TPaHC(pOpMaTop IMPeACTaBIISIETCS CIEXYIO-

IHM 06pa3oM (pHCYHOK 3.1):

B oOMoTkax YKA3BIBACTCH CXCMbI COCIOHHCHITA OOMOTOK (BEES,I[E],:, 3BC3Ja C HYJIEM, TPc-

VTOIILHHK) H pe’KHM PaOOTEl HEUTPAJIH:

B H

HH

Prcynoxk 3.1 — YcnoBHOe 0603HauYeHHe ABYXO0OMOTOYHOIO TpaHCc(popMaTopa

® 3BCE304d — C IIBGJ]IIPGEEIHHGﬁ HEﬁTpﬂHLID;

® 3BC3Ja C HYJIEM — HMECTCA COCIHHCHIIC HE:fITpﬂJ]II C 3eMIIEH.

B COOTBeTCTBHH C IIPHHSATOH CHCTeMOH OO0O03HaueHHI abOpeBHATypa TpaHc(opmaropa

TIIH-10000/110/10 pacumidppoBriBacTCca: TpaHc(hOpMaTop TpeX(pasHbIH, ABYXOOMOTOYHBIH C
IIPHHYIHTEIIFHON ITHPKVIISIHEN BO3AYXa H €CTECTBEHHOM IMMPKYILIIHEN Macila, H CHCTEMOH pe-
T'YIIMPOBAHHS HAIIPSDKEHHS TMoJ Harpyskon. HommHambHas mormHocts — 10000 xB-A, ximacc
HaIpsoKeHHI 0OMOTKH BBICIIETO HanpsbkeHHI — 110 kB, Husinero HarpsokeHns — 10 kB.

B mpakTHYecKHX pacueTax ABYXOOMOTOYHBIH TPaHC()OPMATOP 4Yallle BCETO ITPeJ[CTaBII-

eTcs I'-00pa3Hoil cxeMoH 3aMel[eHH (PHCYHOK 3.2).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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PucynHok 3.2 — I'-o0pa3Has cxeMa 3aMellleHHS JBYX0OMOTOYHOIO TpaHc(opMaTopa

AKTHBHOE H PeaKTHBHOE COIIPOTHBIIEHHS TpaHchopmaropa (IIpoJolIbHAsI BETBb) IPE-
CTABIISEOT COOO0IT CYMMY aKTHBHBIX H PEaKTHBHBIX COITPOTHRIEHHI 0OOMOTKH BEICIIETO HAITpsDKe-

HHYI ]'[pI[BE,[[EI—]HGﬁ K HEﬁ GﬁMGTB&I HMZITICT O HEI]'[pH}I{EHIIHZ
R =R +R
T ‘B + H°®

X. =X, +X,.

[lonepeyHas BETBb CXEMBI 3aMEIIEHHS ITPEICTaBIeHa aKTHBHON (GT 1 peakKTHBHOH BT 11po-
BOJUMOCTSIMH. [IpoBOAHMMOCTH OOBIYHO IMMOAKIIFOYAIOT CO CTOPOHBI IIEPBHYHON OOMOTKH: JJIS I1O-
BBIIIAFOIIHX TPAHC()OPMATOPOB — CO CTOPOHBEI OOMOTKH HH3IIETO HAIPSDKEHH S, JIJIS IIOHH K AOIIHX
— CO CTOPOHBI OOMOTKH BEICIIIETO HAIIPSIKEHH L.

B Takoi cxeme 3aMeEINeHHS OTCYTCTBYET TpaHC(OpPMAIHSI, TO €CTh OTCYICTBYET Hlcallb-
HBIH TpaHC(opmarop. IlosToMy B pacueTax BTOPHYHOE HaIlIPsDKEHHE OKa3bIBAETCS IIPHBEEHHBIM
K HaIIPSKEHHIO IIEPBHYHON OOMOTKH.

AKTHBHAS IIPOBOIUMOCTE OOYCIIOBIIEHA ITOTEPSIMH AKTHBHOH MOIITHOCTH B CTAJIM TPaHC-
(opmaTopa Ha ITepeMarHHYHBaHIEe H BHUXPEBbIe TOKH, PeaKTHBHAS IMTPOBOJHMOCTh — HaMarHHYH-
BAIOIIEH MOIINHOCTRIO. B pacueTrax peXHMOB 3JIEKTPHYECKOH CETH IIPOBOJHMOCTH 3aMEHSIOTCS
Harpy3KOH, PaBHOH ITOTEPSAM XOIIOCTOr0 XOa.

[TapamMeTphl cXeMbI 3aMeIleHH S TpaHC(pOpMaTOpa OIPeAeIISIOTCS H3 IBYX OIBITOB — XOJIO-
CTOrO XOJa M KOPOTKOI'O 3aMBIKAHHA. B OIBITaX OINMpeJeNstoT CIeAVIOIHE BETHYHHEI, KOTOPHIE

YKa3bIBAIOT B ITACIIOPTHBIX JaHHBIX TpaHC(OpMaTopa:

® IIOTCPH AaKTHBHOH MOIITHOCTH B PEXRIIME XOJIOCTOI'O XOJ4 AP x B KBT;
® IIOTCPH AKTHBHOH MOIITHOCTH B PEFIIME KOPOTKOI'O 3aMbIKaHH A AP i B I{BT;
® HAIIPAAKCHHE KOPOTKOI'O 3dMbIKAHH A U, B %;

AOKYMEHT NoarnncAH

SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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[ToTepn aKTHBHON H PeaKTHBHOH MOIIHOCTH B TpaHCc()OpMaTopax H aBTOTpaHC(pOpMaTO-
pax pa3AelsIoTCs Ha IIOTEPH B CTAIM H IIOTEPH B MeJIH (Harpy3o4HbIe ImoTepH). [loTepn B cTami —
5TO ITIOTEPH B IIPOBOJAHMOCTSIX TpaHC(hOopMaTOPOoB. OHH 3aBHCAT OT ITPHJIOKEHHOIO HaITPSDKEHHSL
HarpysouHkIe MOTEpH — 3TO MOTEPH B COITPOTHRIIEHHAX TpaHc(popMaTopoB. OHH 3aBHCAT OT TOKa

HaTrPy3KH.

HGTEI)H AKTHBHOH MOIIHOCTH B CTaJIH TpﬂHCd)GpMﬂTGpGE — 3TO IIOTCPH Ha IICPEMAI'HITYH -

BaHHe M BUXpPeBbIe TOKH. OTpPeNeNnsroTcs IOTEPSIMH XO0IOCTOro Xoja TpaHchopmaropa AP, | xo-

TOPEIC IIPHBOAATCA B CI'O IIACIIOPTHBIX JdaHHBIX.
HGTEI}H pEﬂI{THEHDﬁ MOIIMHOCTH B CTAIIH OITPCACIIAIOTCA 110 TOKY XOJIOCTOI'O XO0Jd TPaHC-

d)OpMﬂTDpﬂ:, 3HAYCHHE KOTOPOI'O B ITPOLICHTAX ITPHBOAHTCA B €I'0 ITACITOPTHBIX JaHHBIX.

_— — IK
AQCT B ‘&Qx o 100 SHCIIM'
HGTEPH MOIITHOCTH B 0OMOTKaX TpﬂHCd)GpM&TDpa MOZHO OITPEACIIHTE ABYMS ITYTSIMIL:
. ITO ITapaMeTpaM CXEMbI 3aMEIEHI A,
. ITO ITaCITOPTHBIM JaHHBIM TpElHG(I)DpMﬂTGpa.

HGTEPH MOIITHOCTH IIO ITapaMcTpaM CXCMBI 3daMCIICHH A OITPCACIISAIOTCH ITO TEM JKC (prI&I}*'—

nmaM, uyto M ais JIOII:

S-
AP, :Uz R_;

g2
&Qm,[[ — UEXT

r7e. S — MOIIHOCTh HAaIPY3KH,

U — miHeiHOe HaIlpsDKeHHEe Ha BTOPHYHOH CTOPOHE TpaHc(hopMaTopa.

J11s1 Tpex0OMOTOYHOr 0 TpaHc(popMaTOpa HIIH aBTOTpaHC(OpMaTopa IIOTEPH B MEIH OIIpe-
JEeJITIOTCS KaK CyMMa ITOTEPh MOITHOCTH KaXIoH H3 0OMOTOK. [lomydrM BeIpakeHHS JUIS OITpe-
JeJIeHHS TI0TePh MOIITHOCTH ITO TTACTIOPTHBIM JIaHHBIM JABYX0OMOTOYHOIO TpaHCc(opMaTopa.

[ToTepH KOPOTKOro 3aMbIKaHHS, IIPHBEJIEHHBIE B ITACIIOPTHHIX JaHHBIX, OIpeeleHbl IIPH

HOMHHAJIbHOM TOKE TpaHc(popMaTopa:

2
AP =3.1% . R — Suou p
K HOM T g) T®
UHIDM
NOKYMEHT NoarncAH _
3NEKTPOHHOWM MOANMUCHIO [e]TH TPpaHC()OPMATOPa PaBHBI:
Ceptudmnkar: 12000002A633E3D113AD425FB50002000002A6
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M T D) T*
UHCIM
PasenmmB 5TH BEIpasKeHHe, TIOTYYIM:
2
&PH — SHCIM
AP, \
Otkyna Haitnem AR,
S 2
AP, = AP, (S—) :

HOM

Ecmi B BbIPAKCHHC JJIA PACHCTa &QM q » HHOACTABHTb BRIPAKCHHC AJIA OIIPEACIICHHA PpCaK-

THBHOI'O COITPOTHBIICHIA TpﬂHC(l)ﬂpMﬂTﬂpﬂ: TO IIOJIYVHIHM.

AQ,. - Sj‘ X - Sj‘ Uy Upow Uy S°
U:. u: 100 S, 100 S,
Taxzmv oOpa3oM, ITOJIHBIE ITOTEPH MOITHOCTH B IBYXOOMOTOYHOM TPaHC(OPMATOPE PABHBEI:
AP, = AP, +APK(L)3;
LSI‘Hllillllll.-l
AQ. =AQ, + Ue . D7
100 S,

Ecm Ha MMOACTAaHIMH ¢ CYMMAapPHOH Harpys3KoH S paloTaeT ImapaulelIbHO N OJHHAKOBBIX

TpﬂHG(l)DpMﬂTDpDE? TO HX S3KBHBAJICHTHBIC COIIPOTHEBIICHHA B 11 Ppa3 MCHBIIC, 4 ITPOBOJHMOCTH B 11

pa3 OoIblIIe, TOrAA:

AP. =n- AP, +1-MK(L)E;
n S

HOM

YKkazanue no mexHuke de3onacHocmu.

YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBIX paﬁm ITPHBCICHDBI

B IIPIIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

® VﬁEI[IITEGB:. HTO }"C'I‘IJG]?ICTEH: HCIIOJIB3YCMBIC B SKCIICPHMCHTC, OTKJIIHOYUCHEBI OT CETH

NOKYMEHT NOAMNMUCAH
SNEKTPOHHOWM MOAMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TaTeAHa AnekcaHOpoBHa

a3eMIICHH S " YCTPOHCTB, HCIIONB3YEMBIX B

NevicTentenek: ¢ 20.08.2021 o 20.08.2022 ‘ToyHHKa IHTaH Gl (G3).
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° COeqHHHUTE araraparypy B COOTBETCTBHH CO CXEMOH 3IIEKTPHYECKOH COEIHHECHIII,
ITPHBEJICHHON Ha pPHC. 3.3.

° YcTaHOBHTE IEPEKIIIoUaTelIeM KellaeMoe 3HaYeHHe KO3 (HIMeHTa TpaHC(hopMa-
I[HH TpaHcpopmaTtopa Al, HanmpuMep, paBHBIM 1,0.

. YCTaHOBHTE TEPEKIIOYATENISAMH JKeJlaeMBIe ITapaMETPBl HArpy30K B MOJIEISX
A3... A6 paBHbIMH, HarTpuMep, 10 Bt u 0 BAp.

° Brorrounte HCTOYHHK G1. O HaIMYHM HaIPsKEHIS Ha €r0 BEIXOJE JONIKHA CHIHAa-

JIHSHPOBATD CBCTAIAACH JIAMIIOYKA.

° Brmrounte BeIKrouatem «CETb» usmeputenen mapamerpoB Pl, P2 u Mojenen
A3.. Ab.
® Brimrounrte HCTOUYHHK OecriepeSoHHOoro nuranug G2 u JOXKIHTECh BRIXOJA €ro Ha

YCTAaHOBHBIIHHCS peKHM paboThl (CBETOAHOBI Ha €r0 JIMLEBOH ITaHEIH JOIDKHEI IIepecTaTh MH-
raTh).

. BxirounTte ofHO(a3HbIH HCTOYHHK ITHTaHHT G3.

° KHormkoit « < » m3meputeneil P1 u P2 BeiGHpaiiTe H (GHKCHPYITE oToOpakacMbIe
ITapaMeTphl pe’KHMa Ha IIEPBHYHOH H BTOPHYHOH CTOPOHAX TpaHc(hopmaropa Al (HaIpspKeHHSL
TOKH, aKTHBHBIE, PEAKTHBHEIE H ITOJIHBIE MOIIHOCTH, KO3()(HITHEHTE MOIITHOCTH, YaCTOTY HaITpsI-

KEHH).

. ITo 3aBepIeHNHN SKCIIEpHMeHTa OTKIIFOUHTE OJHO(pA3HBIH HCTOUYHHK ITHTaHHT G3,
HCTOYHHK OecriepebonHoro rmranusg G2, Beikinrouatenn « CETb» msMepnrenen nmapameTpoB Pl,

P2 u mozenen A3... A6, ogHO(a3HBIH HCTOYHHK IHTaHHI G1.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYECKHE CBEAESHU,

4. OrmicaHHe HCIIONIb3YEMOI'0 00OPYAOBAHIS H MaTePHAJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

K OHMPOJIbHbBIE 601POCHI.

1. Kakme cxeMbI 3aMEIIeHH ITPHMCHHTCA OJI MOJCIINPOBAaHHMA H PACUCTOB TpElHC(l)OpMEl-

TOPOB?

2. Kakue maHHbBIe HEOOXOMHMMBI JJII BEIYHCIIEHH I aKTHBHOI'O COIIPOTHBJICHH A CXCMbI 3dME-

II[eHH I TpaHcopMaTopa?
3. OT 4Yero 3aBHCAT ITOTEPH XOIOCTOr0 X0/Ia TpaHc(popMaTopa?
4. B KaKHx cIy4Yasx NpHMeHsIoT 11-00pa3Hble cXeMBI 3aMellleHH A TpaHcpopMaTopa?

5. Kaxumu ImapamMeTpaMH XapaKTepH3YETCS YCTaHOBHBIIHICS PeKHM PabOTEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Jabopamopraa paboma Ned. IIyck u pezynupoéariie peaxkmueHoOU MOUHOCHIL CUH-

XPOHHOZ0 KOMIEeHcAmopda.

Ilens pabomst: 1TpnoOpecTH HABBIKH IT0 BKIIFOUEHHIO CHHXPOHHOIO KOMIIEHCAaTOpa peak-

THBHOH MOIITHOCTH 0e3 Harpy3KH Ha Balry

OcHO6bl meopuu:

CVIIECTBYIOT HECKOJIBKO CITOCOOO0B ITyCKa KOMIIEHCAaTOpa. Bce OHH B I'ITaBHOM 3aKIHOYa-
IOTCSI B TOM, YTO B IIPOIECCE ITYCKA POTOP MAIIIHHBI Pa3TOHATCS 0 CKOPOCTH, OIMH3KOH K CKOPOCTH
BPAIIAFOIIErOC IO, TIOCIIE YErO0 KOMIIEHCATOP BXOINUT B CHHXPOHH3M H HAUHHAeT padoTaTh KaK
CHHXPOHHBIII.

BERIZIETISIOT ITYCK C ITOMOINBIO Pa3sTOHHOIO JABHTATENS, YaCTOTHEIH H aCHHXPOHHBIH ITYCK.

JII1s1 OCYIIIECTRIIEHIA ITOCIIEIHET O HA POTOPE B IOIFOCHBIX HAKOHEYHHKAX Pa3MEIIar0T ITYC-
KOBYIO OOMOTKY. 3Ta 0OMOTKA BBIOIOIHSETCS IO THITY KOPOTKO3aMKHYTOH OOMOTKH aCHHXPOH-
HOro ABHrarels. IIpu mycke TpexdasHas 0OMOTKa CTaTOPa BKIIFOYAETCS B CETh, POTOP KOMIIEHCa-
TOPa IIPHXOIHUT BO BPAIllEHIE H Pa3sBOPAYHBAETCS IO CKOPOCTH, OJIM3KONH K CHHXPOHHON. BXOX-
IeHHE B CHHXPOHH3M JOCTHTAETCA ITOCIE ITOAaYH ITOCTOSHHOIO TOKa B OOMOTKY BO30YKIEHHA.

B maHHOM 3KcCIIepHMeHTe OOMOTKH POTOpa YHHBEPCAIBHON MAaIIMHBI IIEPEMEHHOIO TOKA
BBITIOIHSEOT POJIb ITYCKOBBIX ITPH pa3roHe KoMIleHcaTopa. 110 OKOHYaHHH pa3roHa B 0OOMOTKH po-

TOpa ITOJdCTCA ITIOCTOSIHHBIH TOK H ITPOHCXOJHT BTATHBAHHEC MAIIIITHBI B CHHXPOHH 3M.
YKkazarue no mexHiuke dezonacHocmii:
YKa3aHH II0 TeXHHKe Oe30ITaCHOCTH IIPH BBEITTOJIHCHHH HﬂﬁﬂpﬂTGpHﬁI}{ pElﬁDT IIPHBCIACHDBIL

B IIPIIOKEHHE A.

VKazanua no 6uinoiHeHUI0 1a0opamopHou padomal:

° 3aMbIKaeM OOMOTKY BO30VKIESHHS JIBUTaTEIIS.

. BximrounTte BRIKIIOUATeIh A3 KHOIIKOH «BKJI».

. BxirroyaeM JBHraTe b KaK aCHHXPOHHBIH.

. Brirrounte BEIKITIOUaTeb A3 KHOIMKOH « BKJI». JIBHrarens M1 goimkeH IIpHATH BO

BpalllcHHE.
° PasmbIKaeM 0OMOTKY BO30OYKIACHHS H ITOAKITIIOYaeM K HEH BO30OyIHUTEND. J[eHCTBHE
[OKYMEHT NOAMNUCAH
SNEKTPOHHOW Noanuceio JCIIEOBATCIIBHOCTIL, BO H30eKaHHe BKIIFOUEHHS

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneuy: Webayxosa TateaHa AnekcaHapoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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° OTKIHOUYHTE BRIKIOUATe b A3 KHOIKOH «OTKJL.» M cpasy xKe BKIIOUHTE BBHIKIIIO-

yatenb A4 xkHonkoHn « BKJL.y. JIBuratens M1 momKeH BTSIHYTHECS B CHHXPOHI3M.

° Haxavmte kHonky « OTKJL» merounmka G1.
® Otxmounte BeIKrouaresm « CEThy» OG110KOB, 3a1eHICTBOBAHHBIX B 3KCIIEPHMEHTE.
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[IYCKd CHHXPOHHOI'O KOMIICHCATOPa pEﬂKTI{BHDﬁ

dI'PY3KI Ha Bally
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYEeCKHE CBEICHH S,

4. OrmicaHHe HCIIONIb3YEMOT0 O00OPYAOBAHH S H MaTepHalIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

Konmponsusie 6onpocet:

1. IIpHHIMIT AeHCTBHSI CHHXPOHHON MAIIIMHBI H OCOOEHHOCTH €€ KOHCTPYKIIHH. OT Yero
3aBHCHT YaCTOTa BPAINEHI S CHHXPOHHOI'O JBHUTaTENs!

2. IIpn Kakix yCIOBHSX MOJKHO HCITOIIB30BaTh aCHHXPOHHYIO MAIIMHY B Ka4ueCTBE CHH-
XPOHHOH?

3. KakoBo HasHaUeHHEe CHHXPOHHOI'O KOMIIeHCAaTOpa?

4. Kakomn TOK BO30YKIEHH I Ha3bIBACTCSA HOPMaJIbHBIM?

5. Oxapakrepn3yHre padoTy CHHXPOHHOIO KOMIIEHCATOPa B PEKHME HEOBO30YKIEHHE H
B KaKHX CIIYYasX TaKOH PeXKHM IIPHMEHSIETCA?

6. OxXapakTepH3yHTE paboTy CHHXPOHHOI'O KOMIIEHCATOPA B PEKUME IIePeBO30YKIEHIE H
B KaKHX CIIYYasX TAKOH PeXHM IIPHMEHSIETCA?

7. I1oSICHHTE TIOPSAAOK IEPEKITIOUEHHH OOMOTKH BO30YKIEHHS IIPH ACHHXPOHHOM ITYCKE
CK.

8. Kakoil pexiM (IepeBo30yKIeHHI HIH HeJOBO30YKIEeHN) SBISIETCS PacueTHBIM IS
CK u mouemy?

9. Ilo KakuM IpH3HAKaM, HaXOsICh Ha II[UTE YIIPaBJIEHNI HIIH B MAIIIHHHOM 3aJIe, MOKHO
Y3HATh, YTO JaHHBIH CK HaXOIHTCS B ACHHXPOHHOM pPeKHMe?

10. Kak nsmeHnTcsa pexnM CK 1mocre rnmorepu Bo30y:KIecHHI?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Jabvopamopuas paboma Nel. IIpamoit/ peaxkmopHblil RYCK ACUHXPOHHO020 06UZAmMelA ¢

KOPOMKO3IAMKHYMBIM D OMOPD OM.

Ilens padbomsr: VccnemoBarh IpSIMOH M PeaKTOPHEBIH ITYCK aCHHXPOHHOI'O AIIEKTPOJBHIa-

TEJIA C KOPOTKO3aMKHYTEIM POTOPOM.

OcHOo6bL meopuiL:

CyIIeCTBYIOT HECKOIBKO CITOCOO0B ITyCKa aCHHXPOHHBIX ABHTaTenel. [IpH rmpsmoM mycke
00OMOTKa CTaTOpa HEITOCPEACTBEHHO, 0e3 BCSAKHX ITYCKOBBIX YCTPOHCTB, ITOAKIIIOYAETCSI K CETH. B
TeX CIIy4asx, Korja H3-3a OOJIBIIOrO ITaJeHH HaIIPSDKEHHS B CETH IPSAMOH ITyCK JUISI KOPOTKO3a-
MKHYTBIX JBHTaTelIei HeJOITYCTHM, IIPHMEHSIOT ITOJKITIOUYeHHE HX OOMOTOK cTaTopa Ha IIOHH KEH-
HOe HalpsKeHHe, IIPH 3TOM ITYCKOBOI TOK YMEHBINAETCS, YTO MPHBOJUT K CHIDKEHHIO TTaJ[eHIS
HAITPSDKEHIS B CETH. Pa3m4aroT ITycK Yepe3 peakTop, Yepe3 aBTOTpaHC(popMaTop, IIePeKIIIOUeHIE
CO 3Be3/Ibl Ha TPEYT OJIIbHHK.

[Ipn mmycke aBHTATEIs ¢ (pa3HBEIM POTOPOM B IIEIh POTOPa BKIFOYAETCSA JOOABOYHOE aKTHB-
HOE COIIPOTHBIIEHHE — ITyCKOBOMH peocTtaT. ITycKkoBoi peocTaT 0OBIYHO HMeET HeCKOIIBKO CTYIIeHEH
I PAaCCUYHTHIBAETCS Ha KpaTKOBPeMeHHOe ITpoTeKaHHe ToKa. 110 Mepe pasroHa ABHTaTelIs COITpo-
THBJIEHHE ITyCKOBOI'O peocTaTa YMEHBIIAKOT, IIEPEXOASI ¢ OJHOH €ro CTYIEHH Ha APYI'YIO. 3TOT
Iepexo] MOKET OCYIIECTBIIITECSA KaK BPYUYHYIO, TaK H aBTOMAaTHYECKH.

B manHOI paGoTe HMeeTcs BO3MOKHOCTh CMOJIETTHPOBATh OJHO- H JBYXCTYIIEHYATHIH pe-
aKTOPHBIH ITYCK aCHHXPOHHOI'O JBHIATelII ¢ KOPOTKO3aMKHYTHEIM POTOPOM C OJHOBPEMEHHBIM

GTGﬁpﬂ}KEHIIEM IIaPaMETPOB Ha SKPaHE KOMIIBIOTCPA.
YKkazanue no mexHuke de3onacHocmu.
YKazaHH I10 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTDpHBIX pE]ﬁDT ITPHBCICHDBI

B IIPIIOKEHHE A.

VKa3zanusa no 6sIno0JIHEHII0 1A00paAmMOopPHOIL pad omasl.

® YﬁEI[HTEGB: HTO yC'IpGﬁCTEﬂ: HCITIOJIB3YCMBIC B SKCIICPHMCEHTC, OTKIIIOUCHBI OT CETH
JJICKTPOITHTA HHAL
. CobepHTe 3MEKTPHYECKYIO CXEMY COEIHHEHHII TEIUIOBOIT 3allHTHI MAIIIHHEI ITepe-
MCHHOI O TOKA.
[OKYMEHT NOAMNVCAH Il .
SNEKTPOHHOW NOaNmChIO CMIICHI A YCTPOHCTB, HCITOJIIB3YCMBIX B 3KC-
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapenel; ' | lliebayxoBa Tatbaua AnexkcaHopoBHa HHKa rrTamiga Gl.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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. COEIMHHUTE aImapaTypy B COOTBETCTBHH C 3JIEKTPHYECKOH CXEMOH COEIHHEHHH.

. [lepeximroyaTem pexumMa padoThl HCTOYHHKA (G2 M BRIKIIFOYatejaeH A6, A8 ycra-
HOBHTE B ITon0xkeHHe «PYUH . ».

. YcTaHOBHTE B KaXKJOH (pa3e aKTHBHOH Harpys3kH AlQ ee cyMMapHYIO BEIIHYHHY
paBHVIO, Harmpumep, 100 %.

. B TpexdazHoii TpaHCc(hOopMaTOpHOI IpyIirie A2 IepeKiIrodyaTreleM YCTaHOBHTE JKe-
J1aeMOe HOMHHAJIbHOE BTOPHYHOE HallpsKeHHe TpaHc(opMaTopa, HarpuMep, 133 B.

. [IpuBemTe B paboyee COCTOSHHE IIEPCOHAIbHBIH KOMIIBIOTEP A H 3aITyCTHTE ITPH-
KITaJJHYIO ITporpaMMy « MHOTOKaHaIbHEIH OCITHIIIIOrpad.

. Bxirrounte BeIKrouaTenn « CETb» OGl10KOB, 3a/1eHCTBOBAHHBIX B SKCIIEPHMEHTE.

° Bxmrounte HetoyHHK G1. O HaMHMYHMH HanpshkeHHH (a3 Ha ero BBIXOJE JOJIKHBI
CHUTHAJIM3HPOBATE CBETSIIMECS JIAMITO UK.

. BpareHHeM PYKOSTKH Ha IepeJHEH ITaHeM HCTOYHHKA (G2 YCTaHOBHTE HaIIpsDKe-
HHe, HarmpuMep, 100 B Ha ero perymupyeMoM Bexojie « AKOPb».

. Haxvte Ha BUpTYallbHBIE KHONIKH « BKJL.» BKIIFOUEHHS CKaHHPOBAHI S HCIIOJIb3Y-
eMBIX KaHaJIOB OCIfHJIIorpada.

° Haxxnvoite rociegoBatenbHO KHONIKH « BKJL.» HecTOouHMKa (G2, BBRIKITIOUATEsI A0 H
CITYCTS, HaIlpuMeP, 2 ¢ BRIKIroUaTels A8, OcTtaHOBHTE cOOP JaHHBIX HaKaTHEM Ha BHPTYAIIbHVYIO
KHOMKY «OcTaroBHTE» 1. B pesyibTare 1omKeH OCYIeCTBHTECS IBYXCTYIIEHYATHIIT ITycK HATPY-
’KEHHOT'O aCHHXPOHHOIO JaBHrareisd M1 M JOIDKHEBI 3aIlHCAaThCS B KOMITBIOTED JAHHEIE O PEKHM-
HEIX ITapaMeTpax Ha HHTePBaJe ITyCKa.

. OTo6pa3HTe 3allHCAHHbIH ITPoLlece HakaTHeM Ha BHPTYaIbHYIO KHOIIKY _¥.

. lipu oicenarnint ooHocmyneHuamolii NYCK OCYULeCHIGISAeM 6KIIOYeHUeM GblKII0Ya-

mena A6 npu 3aparee exnioueHHom avikniodamene AS.

. Haxamte kHonky « O TKJIL» merounnka G1.
° Ortxmounte BeIKrouares M « CEThy OG110KOB, 3a1eHCTBOBAHHEIX B 3KCIIEPHMEHTE.
NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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PrcyHok 5.2 — CxeMa NOJAKIIFOUYeHHS H3MEPHT EIIbHBIX TPaHC(POPMAaTOPOB K KOHHEKTOPY

Codeporcanue omuema:
OT4YeT JOIKEH COLEPKATh:
1. HazpaHme padoTHI,

2. Ilems paboTHI,

3. KpElTI{HE TCOPETHUYCCKHC CBCACHIA,

4. OrmcaHme HCITOJIIB3YCMOI'O Dﬁﬂp}fl[DEEl}]IIH H MATCPHAJIOB,

5. Ilopsamox BRITOIHEHHS PaOOTHI,

6. Beruncnennsa H o6paboTka pes3yIbTaToB,

7. BRIBOJHLI.

K OHMPOJIbHbBIE 601NPOCHI.

1. OGBSCHUTD IIPHHITHIT AeHCTBHS aCHHXPOHHOI'O JBHT aTe IS

2. HasBatsb IMPENMYINECTBA H HEQJOCTATKII dCHHXPOHHBIX IBHTaTeleH C KOPOTKO3daMKHY-

TEIM POTOPOM.

3. KakoBa yacTora BpalllcHHA OCHOBHOI'O MAI'HHTHOI O ITOJIA aCHHXPOHHOI'O JBHI'ATCIIA H C

KAaKOH YaCTOTOH HM3MEHSETCSA TOK B OOMOTKE €ro pOoTOpa IIpH HOMHHAJILHOH Harpyske?

4. Kak H3MeHSITCS TIHHEeHHEBIEe TOKIL, SCIIH GﬁMDTK}" CTAaTOpPa IICPCKIIOYHTE CO 3BC3JbI HA

OJOKYMEHT NOONMUCAH
SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD4 25FB50002000002A6

LLlebGayxoea TateAHa AnekcaHapoBHa

CepTtudumkar:
Bnageneu;
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Jlabopamopnaa paooma Ne6. Camo3zanyck ACUHXPOHHOZ0 3JIeKMP 00 6U2aAmeliAl.

HEJH: pﬂﬁﬂfﬂﬂ.’ AHamnHnz ITPpOIECCa CAMO3AIlYCKad dCHHXPOHHOI'O 3JICKTPOJABHI aTCJIA.

OcHo6bL meopuuL:

CaMo3aIycK — IIPOLECC YaCTHYHOIO HJIH ITOITHOI'O OCTaHOBA 3IeKTPOABHIaTENeH (CHIKE-
HHI YaCTOTHI BPAIllEHH ), B PE3YIIbTAaTe KPaTKOBPEMEHHOTO IIEPEPEIBA IMMTAHHSL, C ITOCIIE YEOLIHM
BOCCTAHOBIIEHHEM YaCTOTEI BpaIl[€HH L.

[IprypH MOKeT OBITh MHOKECTBO, pa3JelIMM HX Ha HECKOJIBKO YacTO BCTPEYAIOIIHXCS B
SKCIUTyaTallHH, HTaK:

. OTkmodeHHe pado4yero BBojia (TpaHc(popMaropa, JTHHHH) H3-3a ITOBPEeKIcHHS Ha
IMHHAX (KOPOTKOE 3aMbIKaHIE) HIIH BCIECTBHE OTKa3a BRIKITFOYATEIIA.

. HPGI[GH}I{IITEJEHGE CHHKCHIC HAIIPsLDKCHHA Ha IIINHAX, YTO BBISBIBACT GpﬂﬁﬂTHEﬂ-

HHe ABP nenictBuem 3MH mmn AILB.

. OTKIIOUEeHHE SIEKTPOO 5Gp}’I[DEE1HI[H CAMOITPOH3BOJIBHO HIIH BCJICACTBHE OIIHOKH
IICPCOHAJIIA.
. ABTOMAaTHUYECKOE OTKIIIOUEHIE 611(}1{&:, H3-3a IIOBPCHKACHHA I'CHEPATOP4, T}fpﬁI]}[Hj

OJIOUHOTO TpaHC(hOpMaTOpa.

HexoTopble H3 IMTPHYHH BO3HHKAIOT JOCTAaTOYHO PeJKO HIIM HHKOTIIa, HO JJIS ITPO(HIIAK-
THKH ITPOBOJAT HCIIBITAaHH S HAa CaMO3aITyCK, KOT[[a CO3JAl0T YCIOBHS OIM3KHE K BEIIIeYKa3aHHEIM,
C BO3MOKHBEIMH OTKITIFOYEHHSIMH OCHOBHOIO O00OpYAOBaHHS. J|aHHBIE HCITBITAHHSI ITPH3BAHBI I10-
BBICHTh HaJIC’KHOCTh H IIPOBEPHTH PA0O0TOCIIOCOOHOCTh 3aIHT H YCTABOK.

[Ipn ycremmHoM camo3aIrycKe ABHTATENH ITOcTIe 3aTOpPMa’KHBaHHA BHOBE HaOHParT 000-
POTEI H IIPOAOIKAOT paboTy. IIpH HeyCIlelTHOM caMO3aITyCKe JBHTaTeIH He pa3TOHSIOTCS H OCTa-
HaBJIHBAKOTCS.

Heymaprmmiicss caMo3aIrycK MOKET IIPHBECTH K aBapHITHOMY OCTaHOBY KOTJIOB, TypOore-
HEPaTOPOB, UTO BEI30BET HEJAOOTITYCK AEKTPOSHEPTHH H Tellla IMOTPeOHTENsIM, TaKKe BO3MOKHO
OTKIIFOUEHHE OTBETCTBEHHBIX MOTPeOHTeNel, Hy H, eCTeCTBEHHO, K MTOBPEXJISHHIO OCHOBHOIO H
BCITOMOTIaTeIIEHOI'O 00OPYIOBAHH L.

YCIEImHOCTh caMo3alTycka JOJKHa OBITh 3ajJI0’KeHa Ha CTagHH ITPOEKTHPOBAHHSL, JUIS
3TOro, KpoMe IMpoYero, HeoOXOJHMO IMPaBHIIbHO BEIOPAaTh YCTaBKH TEXHOIOTHYECKHX H BIIEKTPH-
YeCKHX 3allliT, PACCYHTATh ITPOIECC CaMO3aITycKa, YTOOBI BBINOIHSIIHCh PacYeTHBIE YCIOBHS

AOKYMEHT DO IAGAH HOE HAIPSKEHHE U BBITIOIHEHHE OITPE/IEIeHHBIX
SNEKTPOHHOW NMOANMUCHIO | p IIPEN

Ceptudhmkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



T151 TIOBBIIIEHHS YCIIEIHOCTH caMO3aITycka HeoOX0JHMO, YTOORI B ITPOI[eCCE CaMO3allycKa
Y4aCTBOBAIN TOJIbKO OTBETCTBEHHBIE arperarsl, IepeprlB mTaHusa CH He mpepsnnan 2,5 ¢, Bce
HeOOXOHMBIe 3aIlHTEl ORI B HaUIe KaIlleM COCT OSTHIH.

HeoTBeTcTBEHHBIE MEXaHH3MBI JOIKHBI OTKIIFOYAThCS IEPBOH CTYIIeHBRIO 3MH, 3T0 06-
JIETYaeT YCIIOBHS CaMO3allycKa OTBETCTBEHHBIX. K OTBETCTBEHHBIM MeXaHH3MaM OTHOCSTCS Te,
OTKJIIOUEHHE KOTOPBIX IIPHBEAET K HAPYIIEHHIO PeKHMa paboThl OCHOBHOI'O 000PYAOBAHMS HIIEK-
TPOCTAHIHMH HIH KOTEIbHOH (KOTIHL, T'eHepaTOPHl, TYPOHHEI).

CIIMCOK OTBETCTBEHHBIX MEXaHH3MOB VTBEPXKIAET CSI ITIABHEIM HHKEHEPOM ITPEMTPHSTH L
HO B OOINEM clIyyae, K TAKMM arperaraM OTHOCSTCS camble MOIMHBIE [IDOHBI, ceTeBhle HACOCHI,
TSTOXYThe KOTJIOB (JIBIMOCOCHI H BEHTHJISTOPBI KOTJIOB), AIBIMOCOCH! PEIMPKYILIIHH, KOHJIeHcaT-
HBI€ HACOCHI, IIHPKYIISIIHOHHBIE HACOCKHL. CaMbIe OTBETCTBEHHBIE MEXAHH3MBI JOJIKHBI HMETh MaK-
CHMAaJIbHYIO BBIJIEPKKY BPEMEHH 3all[HTHI MHHHMAIBHOTO HAITPSDKEHHS.

['py00 roBOps, HAIIpsKEHHE IIPOITafacT, OTKIOYAeTCsa padouee ITHTaHHE, cpadaThIBAOT
3amuTel, ABP, mepexomiM Ha pe3epBHOE IHTaHHe. CHavaaa OTKIIFOYArOTCS HEOTBETCTBEHHEIE Me-
XaHH3MBI (ECIIH ITPeJyCMOTPEHO), He CIIOCOOHBIE HAPYIIHTh TeXHOJIOrHYeCcKHe PeKHMBI OCHOB-
HOro O0OPYIOBAHHS, IIOCIE HX OTKIIOUYEHHS HAIPSsDKEHHE ITOBBIIIAETCS M CaMO3aIlyCK OTBET-
CTBEHHBIX MEXaHH3MOB ITPOXOIHT Oojiee JIerko. IIpH BoCCTaHOBIEHHH HaIIPSsDKEHHS MeXaHH3MBI
BHOBB HaOHparoT paboyme 4acTOTHL H padOTaroT JUIHTEIIBHOE BPeMs.

B Xoje npoTekaHHs IIPOIlecca caMO3aIlycKa IIEKT POJABHTATEIIEH CIeayeT 0cob0oe BHHMA-

HHE VACIHITE ITapaMETpPaM OCHOBHOI'O H BCIIOMOI'ATCIIBHOI'O DﬁDp}ﬂDEﬂI—HIH CXCMBI.

. YMEHBIIIEHHE pacXoa BOALI B KOPITYce KOTIIa,

. CHIKCHHE YPOBHS BOIBI B OapadaHe KOTJIA,

. CHIKEHHE pa3peKeHH B TOIIKE KOTJIa,

. CHHJKEHHE JIaBJIeHHS Ha BCACBIBAIOINEH H HAIIOPHOH CTOPOHE ITHMTATEIILHBEIX HACO-
COB,

. YMEHBIIIEHHE pacXo[a IIHPKYISIITHOHHOH BOJABI B KOHIeHCAaTOpaX TYPOHHEI,

. IMaJeHIe JaBISHHI Maclla B CHCTEMe CMa3KH I'eHepaTopa H arperaTta IiraTeIbHOIo
Hacoca;

. CHIJKEHHE ITPOH3BOJAUTEIILHOCTH ITHTATENIEH ITBIIIH,

. TIOBBIIIEHHE JIAaBIIEHHS B OOpaTHOH MarHCTPalIH CeTeBOHM BOJBI TEIIO(HKAI[HOH-
Horo OJoKa.

3 BcexX TeXHOIIOTHYECKHX 3aIliT, I'NIaBHYIO POJIb HI'PAOT TC, KOTOPEIC ,I[EﬁCTE}’TOT Ha OT-

AOKYMEHT MNOANWUCAH I BPEMSI CaMO3aITycKa MEXaHH3MOB COOCTBEHHBIX
SNEKTPOHHOW Noanuchio P
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(cHcTeMa PeryIIMpOBaHHS TYPOHH) WIH K PacCTPOICTBY OCHOBHBIX (DYHKIIHI CHCTEMEI (CHCTeMa
VIUIOTHEHHH Bajla pOoTOpa ¢ OTASIBHO CTOSIHMH HACOCAMH YITIOTHEHHIT).

K ajexTpHyecKHM 3aluraM, KOTOPEIE JOKHBI PACCMATPHBATLCS B IIEPBVIO OUEPED, TIPH
ITPOTEKAHHH IIPOIIECCA cCaMO3alTyCcKa, CIEeAYET OTHECTH T€, KOTOPHIE OTCTPAHBAKOTCS OT ITYCKOBBIX
TOKOB OTJEJILHEIX arperaToB WiIH OT PEKHMOB I'PYITIOBOIO caMO3aIrycKa. K TakiM 3allpraM OT-
HOCSICSI TOKOBBIE OTCEUKH, 3all[UTHl OT IePerpy3KH, MaKCHMAaJIbHbIE TOKOBEIE 3aIIHUTHI, YCTABKH
ABP BBOZOB IMTaHH A € IITYCKOM IT0 HalIPsDKeHHIO. OTHAEIEHO HEOOXOAHMO KOHTPOIIMPOBATh H3-
MEHEHHE HallpsKeHHS H TOKa Ha paloumx M pe3epBHBIX BBOJAX A0 H IIOCIIE IIPOIlecca caMo3a-
ITYCKa, ITYCKOBEIE TOKH OTBETCTBEHHBIX MEXAHH3MOB. Y POBEHb HAYAJIEHOI'O HAIIPSCKEHHS IIPH Ca-
MO3aITyCKE OIIpPedellsIeTCS pacueTHO-3KCIIEpHMEHTAIILHBIM ITyTeM, IOAPOoOHee 00 3TOM B CTaThe
ITPO pacyeT caMO3aITyCKa.

[ IpaBIIBEHEIHN BEIOOP YCTABOK TEXHOIOIHUYECKIX 3aIlHT H HX COIrJIaCOBAHHE C AIIEKTPHYE-
CKHMH 3all[HTaMH ITO3BOIHT ITPEJOTBPATHTL OTKIIOUEHHE OOOPYIAOBAaHHE H OCTAaBHIL HArpysKy
OII0Ka HEM3MEHHOH ITOCJIe caMO3aIlyCKa AIIeKTPOABHI ATEIIEH.

B mporiecce camo3alrycka y4aCTBYIOT OTBETCTBEHHBIE MEXAaHH3MBI, OTKIIIOUEHHE KOTOPBIX
MOJKET IIPHBECTH K HAPYIIEHHIO padOThl OCHOBHOI'O 000opyaoBaHHs T Ol WiIH HApYIIIEHHIO TEX-
HOJIOT HYECKOTI'O IIPOIlecca Ha IIPEAIIPHSATHH, YTO B CBOIO OUePeb MOKET IIPHBECTH K HEJOOTITYCKY
3JIEKTPO3HEPI HH, BEIXOAY H3 CTPOS OCHOBHOI'O H BCIIOMOI'aTeJIbHOI'O O00PYIOBaHHS.

BRIBAIOT ciyyaM, KOrjla caMO3aIlyCK OTAENbHBIX MEXaHH3MOB HeJOITYCTHM I10 YCIIOBHSIM
TEXHHKH 0e30IIaCHOCTH, HAIIPHMED, CaMO3aIlyCK AIeKTPOABHIATEIEH KOMITPECCOPHOH YCTAaHOBKII,
paboTaroleH ¢ B3PBIBOOIIACHBIMH BEII[ECTB aMH.

[Iepen BEIOOPOM MEXaHH3MOB, KOTOPEIE OYIVT IIPHHIMATh YYACTHE B CaMO3aITyCKe, He00-
XOJHMO VYHTBIBATH, UTO B HEKOTOPBIX CIIYYasX BO BpPeEMS IIepPePhIBa ITHTAHH L, MOIITHOCTh HCTOY-
HHKA IMHMTAHHS CTAHOBHTCS MEHBIIE. B TaKHX YCIOBH X HEl[elIeCO00Pa3HO ITOBHIIIATE CYMMAapPHYIO
MOII[HOCTh CaMO3aITyCKAIOIHXCSI MeXaHH3MOB. ECIIH K& MOIITHOCTh HCTOYHHKA ITHTAHHS II03BO-
5T, TO MOKHO CaMO3aIlyCKaTh BCE MeXaHH3MEI, IS KOTOPBIX 3TOT PeKHM HEOOXOIIM.

Taxkke clueQyeT CIEAHTh 3a 3arPy3KOH arperaroB COOCTBEHHBIX HYKJ. BEIKIIIOUATEIH Me-
XaHH3MOB, IIPHHHMAIOIIMX YYaCTHE B CaMO3aITyCKe JOIKHBI HaXOMHTHCSI BO BKIIFOUEHHOM COCTO-

AHIH.

YKkazanue no mexHuke de3onacHocmu.

YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTﬂpHLIK pﬂﬁGT ITPHBCCHDBI
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VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

. YOemUTech, YTO VCTPOHCTBA, HCIIONIB3YEMEIE B SKCIIEPHMEHTE, OTKIIFOUEHBI OT CETH
3IIEKTPOITMTaHISL.

. CoOepHTe 3IEKTPHYECKYIO CXEMY COEMHHEHHIT TETUIOBOH 3alllUThI MAIllHHEI ITIepe-
MEHHOI'O TOKa.

. CoeIMHHTE THe3/Aa 3al[HTHOTO 3a3eMIEHH I YCTPOHCTB, HCITOIb3YEMBIX B SKCIIEPH-
MeHTe, ¢ THe31oM « PE» Herounrka G1.

. COeIMHHUTE ararapaTypy B COOTBETCTBHH C AJIEKTPHYECKON CXEMOH COEIHHEHHH.

. [lepexmrodyaTelln HOMHHAJIBHBIX MIEPBHYHOIO H BTOPHYHOIO (pa3HBIX HAIIPSDKEeHHH
Tpex(a3zHoH TpaHCc(OpMATOPHOH I'pymnIkl Al ycTaHOBHTE COOTBETCTBEHHO paBHBIMH 220 m 133
B. ITapaMeTpr!l THHHH 3nIeKTporiepenaynl A2 ycraHoBHTe ciexyromunmi: R = 0 Onm, L/RL = 0,9
I'n/ 24 Om, C1=C2=0 MxD.

. YcTaHOBHTE B KaKI0H (paze HHAYKTHBHOH Harpy3KH A3 ee BeIIMUHHY, paBHYI0 100
%.

. Brorrounte Beikmrouares i « CET by Grmokos Pl u P2. AKTHBH3HPYHTE MYJIILTHMET]P
Omoka P2.

. Brimrounte HCTOUYHHK (G1. O HaAMMYIMH HaNIPsCKEHHH Ha €r0 BRIXO/IE JOKHEI CHTHA-

JIH3HPOBATh CBETSIIHECST CBETOMHOIBI.
. JIsuraresis M1 okaxeTcs MOAKIIFOUEHHBIM K 3JIEKTPHYECKOH CETH M MOJKET ITPHHTH
BO BpallleHHe. ECIIH JBHraTelb He 3aITyCTHIICS, TO 3TO TOBOPHT O HEAOCTATOYHOM YPOBHE HaIIps-
KEHHS Ha HEM JITI caMo3sarrycka. OJHOH H3 yueOHBIX 3aJa4 MOKET OBITH ITOA00p MaKCHMAJIEHO
BO3MOKHOH Harpy3kH A3, IIpH KOTOPOH elle 00ecIieuYHBaeTCa caMO3aIrycK asurareiis M1.
. Haxovoite kHorky « OTKJL » necrounnka Gl.

. Otxmounte BeIKrouaresm « CEThy» OG110KOB, 3a1eHICTBOBAHHBIX B 3KCIIEPHMEHTE.

Codepocanue omuema:

OT4YeT JOIKEH COLEPXKATh:

1. HaspaHme paboTHI,

2. llems paboTHI,

3. KpaTkue TeOpeTHUYECKHE CBEICHH S,

4. OrmicaHHe HCIIOJIb3YEMOI'0 000PYAOBAHIS H MaTePHAIIOB,

5. Ilopsmox BRITOIHEHH S PaOOTHI,

AOKYMEHT NMOANUCAH -
SNEKTPOHHOW NOAnMUChIO 1
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KonmponsHsie 6onpocot:

1. Kak Bpaimarorcs Ipyr OTHOCHTEIIBHO IpPyra MarHHTHOE IT0JIE H POTOP B TPEX(azHOM
aCHHXPOHHOM JIBHTaTejIe?

2. Kak ocyIlecTBHTh PeBEPCHPOBAHHE aCHHXPOHHOI'O ABHT aTeIq?

3. UeMy paBHO CKOIbKeHHe aCHHXPOHHOTO ABHTaTells B IIePBBIH MOMEHT ITOCIIE ITePeKIo-
yeHH A (pa3 (TIpH peBepce)?

4. Kakme CyHIeCTBYIOT CIIOCOOBI ITycKa TPEX(Pa3HBIX aCHHXPOHHBIX JBHIaTelIeH ¢ KOPOT-

KO3aMKHYTEIM POTOPOM?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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JJabopamopnaa paboma Ne7. HecnedoeaHue 6UAHUA HA CIMAMUYECKYIO YCMOUYLL-
60CHIbL HAMYPHOZO CUHXPOHHOZ20 2EHEPAmMopa 6U0d KOPOMKOZ20 3UMbIKAHUA 6 ITIEKMPOIHEPZe-

muuecKoll cucmeme.

Ilens pabomsr: VccienoBaTh BIHSHHE Ha CTaTHYECKYHO YCTOHUYHBOCTH HATYPHOI'O CHH-
XPOHHOT'O TeHepaTopa OZHO(a3HEIX, ABYX(pa3HBIX H TPpeX(ha3HBIX KOPOTKHX 3aMbIKaHHI. Hccie-
IOBATh BIIMSHHE BEIIMYNHBI TOKA BO30YKIEHHS Ha CTATHYECKYIO YCTOHUYNBOCTh CHHXPOHHOTO I'e-

HEPpaTOpPa ITPH IICPCHICIICHHBIX BHAdX KOPOTKHX 3aMBIKaHHI.

OcCHO6bL meopuu:

CrarHyecKas YCTOHYHBOCTE — CIIOCOOHOCTh SHEPrOCHCTEMEI BO3BPAINATLCI K YCTAaHOBHB-
IIEMYCS PEXHMY TIOCIIe MalIBIX BO3MVIIEHII peXiMa, IMTPH KOTOPHIX H3MEHEHHS ITapaMeTpOB
OYEHb MAJIBI IT0 CPABHEHHIO C X CPEIHIMH 3HAYCHHSIMI.

JIMHaMITYeCcKasl YCTOHYHBOCTE — CITOCOOHOCTh BHEPrOCHCTEMEI BO3BPAILATHECA K YCTAHO-
BHBIIIEMYCS PeKHMY PaOO0THI ITOCIE 3HAYHTEbHEIX BO3MYyIIeHHH (K3, oTKIIIoueHne mo0oro sie-
MEHTa SHEPrOCHCTEMEI H T.II.), IIPH KOTOPBRIX H3MeHEHH S ITapaMeTPOB PeXHMa 110 CPaBHEHHIO CO
3HAUYEHISMI 3THX ITapaMeTpoB 0e3 Iepexojia K aCHHXPOHHOMY PEKIMY.

PacueT cTaTHYeCcKOH H JHHAMHYECKOH }"GTGf[‘II[BDCTH BBIITOJIHACT CA JTJIA.

. BBIOOpA OCHOBHOH CXEMBI SHEPrOCHCTEMBI H YTOUHEHH S Pa3sMEIIEHHSI OCHOBHOIO
000OpYIOBaHH S,

. BhIOOpa pabouHX PeXHMOB SHEPIOCHCTEM,

. BBIOOpA MEPOITPHATHI IO ITOBBIIIEHHIO YCTOHYHBOCTH SHEPIOCHCTEM,

. OITPENETIEHH S TTapaMETPOB HACTPOHKH CHCTEM PETYIIMPOBAHHS H VIIPABIIEHH S, Pe-

nerHoH 3anuThl (P3), aBTOMaTHYecKoro IMoBTOpHOro BKmodeHHs (AIIB) u 1ap.;

. OITpEAEIEHH S ITapaMeTPOB HACTPONKH cHceTeM IIK, IpegHasHaYeHHEBIX IS TIOBEI-
IIIEHH S YCTOMYHBOCTH 3HEPTOCHCTEM,

. IIPOBEPKH BEITIOJIHEHN I HOPMATHBHEIX ITOKa3aTelleH YCTOHYHMBOCTH.

[Ipu ompemeneHMH MeTOAOB aHaIN3a JHHAMHYECKOH YCTOMYHBOCTH OIIEPATOP CHCTEMEI
nepegayd (OCIT) mpHMeHSeT clIeayIoIe ITpaBHiIa;

Ecim rpaHHIBl CTaTHYECKOH YCTOHYHMBOCTH JOCTHIAKOTCS paHee I'PaHMIl JHHAMHYECKOMH
ycTOHUHBOCTH, OCII ¢ y4eTOM aBapHHHBIX CHTYAI[HH H3 IIEPEYHS aBAPHHHBIX CHTVALH JOJIKEH
BBITIOIHATh aHAIH3 JHHAMHYECKOH YCTOHYHBOCTH TOJIBKO HA OCHOBE PE3VIIbTATOB PacyeTOB JH-

AOKYMEHT NOAMUCAH OITOCPOYHOTO TIITAHHPOBAHH A
SNEKTPOHHOWM MNOAMMUCHIO : b P |
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Ecm mmpH ImaHHpOBaHHH OTKITIOUEHHH ITPeIelibl JHHAMHYECKOH YCTOHYHBOCTH JOCTHIA-
IOTCS paHee I'paHHI[ CTaTHYECKOH yeTOHUMBOCTH, OCII ¢ yyeToM aBapHIHBIX CHTVaAI[MI H3 Ile-
PEUYHS aBAPHIHEIX CHTYALHH JOJIKEH IIPOBECTH aHAIIM3 JHHAMHYECKOH YCTOMYHMBOCTH Ha 3Tarle
OIIEPaTHBHOI'O IJIAHHPOBAHHS HA JIEHb BIIEPEMd, ITOKA 3TH peXHMBI cyiecTBYroT. OCII momkeH
ITOJATOTOBHTE KOPPEKTHPYIOIIHE JeHCTBHS, KOTOPEIE OYAYT HCIIOIB30BATLCS B CIIydyae HeOOXOaH-
MOCTH BO BpeMs pabOTHl B PeaJIbHOM BPEMEHH.

Ecm ceTh B peKHME PEallbHOIO BPEMEHH HAXOAHTCS B CHTVAIMH "N", a IpaHHI[bl JHHa-
MHYECKOH YCTOHYHBOCTH JOCTHIAKOTCS paHee IPaHHI] cTaTHYeCKOH yeToHUHBOCTH, OCII ¢ yue-
TOM ABAPHIHBIX CHTVYALHH M3 IIEPEYHS aBaPHHHBIX CHTVaIHH JOJDKEH IIPOBOAUTE aHAIN3 JIHHA-
MHYECKOH YCTOHYHBOCTH Ha BCEX 3TallaX OIIEPAaTHBHOI'O IUIAHHPOBAHHSA H OBITH CIIOCOOHBIM
OBICTPEE ITOBTOPHO OLIEHHBATE ITPEAEIIBI JHHAMHYECKOH YCTOHYHBOCTH ITOCIIE CYIIECTBEHHOIO H3-
MEHEHHS PEKHMA.

Ecm aHanu3 JUHHaAMHYECKOH YCTOMYHMBOCTH YKAa3BIBAET HA HAPVIIEHHE T'PAHHIL YCTOHYH-
BocTH, OCII moimkeH pa3padoTaTh, MOATOTOBHTE H aKTHBH3HPOBATh KOPPEKTHPVIOIIHE AEHCTBHSI
C LIEJIBIO IO PKAHN S YCTOHYHBOCTH CHCTEMEI IepeJayl. OTH KOPPEKTHPYIOIIHE JEHCTBH S MO-
I'YT OXBaThIBATh IIONIL30BaTEIeH CHCTEMBI IepeJadd / pacIpeIelIeHH.

OCII gomxeH HaACTPOHTH OOOPYIOBAHHE, PENeHHAS 3allMTa H IMTPOTHBOABapHITHAS aBTOMa-
THKa TaKNM 00pa3oM, YTOORI ITPH JIMKBHAAIIH HAPYIIEHHH, CIIOCOOHBIX IIPHBECTH K IIIHPOKOMAC-
IITa0HOH ITOTEPH YCTOMYHBOCTH CHCTEMEI, OBIII MEHBIIE, YEM KPHTHUYECKOE BPEMS YCTPaHEHHSI
TTOBPEKIESHHI, HCUHCIIEHHBIH HHM ITPH aHAIH3E JHHAMHYECKOH YCTOHYHBOCTH.

OOBEKTOM HCCIIEAOBAHHSA THHAMHYECKOH YCTOHYHBOCTH SBISETCS PacueT peakiHH CH-
CTEMbl Ha KOHKPETHBIH HaOop aBapHii, 0OBIYHO OJHO(A3HBIX HIH Tpexda3Hbix K3, KoTopbie
MOZKHO YCTPaHHTE ITYTEM OTKIIFOUEHHS JIMHHI 3JIEKTPOoIepejaul. BRITOIHAETCS ITPOBEPKA PEaK-
I[HH T€HEPATOPOB IS TOro, YTOORI YOEAHUTHCS, UTO BCe 000OpyaoBaHHE paboTaeT CHHXPOHHO, 3a-
TYXAaHHS KOJIeOaHHI B SHEPrOCHCTEME OCTAXOTCS Ha JOITYCTHMOM VPOBHE H BOCCTAHOBIIEHHE
HaIPSDKEHHS ITOCIE aBapHH IIPOHCXOMUT JOIIKHEIM 00pa3oM.

MogempoBaHHE ITEPEXOIHBIX IIPOIIECCOB JOJIKHO YUHTEIBATh BCE COOTBETCTBYIOIIHE BO3-
IEHCTBHS BO BPEMEHHBIX paMKaX, ITPEACTABIISIOIINX HHTEPEC, OOBIYHO HECKOIILKO CEKYH] ITOCIIE
BO3HHKHOBEHH S aBapHH, SBIISETCS OOBEKTOM aHalIM3a IEPEeXOMHBIX PEXHMOB. Takke HeoOxo-
JHMO TOYHO BOCITPOHM3BECTH PeaKI[HIO CHCTEMBI YUHTBIBAS YacTOTY 3a(pHKCHPOBAHHBIX KOJje0a-
HHI. OOBMHO, KOIeOaHH I B SHEPIOCHCTEME BO3HHKAIOT B AHanas3oHe oT 0,2 mo 2 I't. Takxe oueHb

BaXHbIM ABJIACTCA MOJACIIIPOBAHHC CITOCOOHOCTH (H.'IIH HECHGCG@HGGTH) CTaHIIHH KOHTPOIHPO-

AOKYMEHT MNOANUCAH
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Koa(pHIHeHTaMH 3armaca. 110 yCIIoOBHAM cTaTHYeCKOI YCTOHYHBOCTH SHEPTOCHCTEM HOPMHPYEOT
MHHHMaJIbHbIE KO3((QHIIHEHTHI 3aIaca 110 aKTHBHOH MOIITHOCTH B CEYEHISIX H MHHHMAJIbHBIE KO-
a(ppHIIHEHTEI 3aITaca 10 HAIIPSDKEHHIO B y3J1aX Harpy3kH. KpoMe TOro, ycTaHaBIMBAIOT TPYIIILI
HOPMATHBHBIX BO3MYII[EHHIH, ITPH KOTOPBIX JTOIKHEI 00eCIIEUMBATHCS KaK JHHAMHYECKAS YCTOH-
YHBOCTh, TAK H HOPMATHBHEIE 3aI1achl CTaTHYECKOH YCTOMYHBOCTH B ITOCIIEABAPHIHBIX PEKHMAX.

I onpegenneHns ko3 QHIHEHTA 3allaca CTaTHYeCKOH YCTOHYHBOCTH IO aKTHBHOH MOII -
HOCTH B CEUEHHH CXEMEI BBIITOIHSIOTCS YISKEIIEHH S PEXIMa ITYTEM YBEIMYEHHS IIEPETOKA MOIII-
HOCTH B CEUYEHHH JO ITOTYUEHHS IIPEJAEIIbPHOIO TT0 YCTOMYHBOCTH PEXKHMA.

Bo BpeM$ sKcIUTVaTaly 11 KOHTPOIIS 3a COONMIOAEHIEM HOPMATHBHEIX 3aIlacOB CTaTH-
YEeCKOH YCTOHYHMBOCTH CIIEAYET, KaK IIPABHUIIO, HCIIOJIH30BATh 3HAUEHHE IIEPETOKOB aKTHBHOM
MOIITHOCTH. [IpH HeoOXOIHUMOCTH 3aJal0T KaK (PYHKIHMH IIEPETOKOB B JIPYTHX CEYEHHSIX MaKCH-
MAaJILHO JOITYCTHMBIE H aBapHITHIONTYCTHMBIE TIEPETOKH. T aKHe IIEPETOKH H HAIIPSDKEHHE CIIeAYET
CUUTATh KOHTPOIIHMPYEMBIMH IMapaMeTpaMi. B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH KaK KOH-
TPOJIMPYEMBIE MOJKHO HCITONIB30BaTh JAPYIHE IMapaMETPHl PeKHMa SHEPTOCHCTEMEBI, B YaCTHOCTH
3HAUEHHS YITIOB MEKY BEKTOPaMH HaIPSsDKEHH S Ha KOHI[AX JIMHHH JIeKTpoliepegadn. J{omycTH-
MbI€ 3HAUEHHS KOHTPOJIHPYEMBIX ITapaMeTPOB, IPH KOTOPHIX 00eCIIEYHBAETCs HOPMAaTHBHEIH KO-
s(pHIHeHT 3amaca 10 aKTHBHOM MOIITHOCTH, YCTaHABIHMBAIOT HA OCHOBE PACUETOB COOTBETCTBY-
IOINX PEXNMOB PaOOTEI SHEPIOCHCTEM.

JII1sT KOHTPOIIS COONMIOJIEHM S HOPMATHBHBIX 3allacOB HAIPSDKEHHS B SKCIUIYaTAI[HOHHOMN
ITPaKTHKE MOYKHO HCITOIB30BAaTh HAIPSDKEHHE B TFOOBIX Y3JIaX SHEPIrOCHCTEMEL. J[OITyCTHMEBIE 3Ha-
YEHH S HAITPSDKEHHS B KOHTPOIMPYEMBIX Y3IIaX YCTaHABIMBAIOT II0 pacuyeTaM PeXKHMOB palOThI
SHEPTOCHCTEM.

JIT1S1 TIOJTYYeHI S TTOITHON KaPTHHEI IT0 CTaTHYeCKOH YCTOMYHBOCTH PEKIMOB PabOThI 3HED-
r0OI0KOB 3JIeKTpocTaHIi O3C YKpauHbl, HEOOXOMHMO OCVYIIECTBHTE IIPOBEPKY HCXOMHBIX HOP-
MAaJIbHEIX, PEMOHTHBIX H ITOCIIEABAPHIHEIX PEXHMOB KOJIEOTIOMVIOCS YCTOHMYHBOCTh C YUETOM
COOTBETCTBYIOIIIMX MaTeMaTHYECKIX MOJEIEH KaK CaMIX I'eHEPaTOPOB, TaK H HX CHCTeM BO30YXK-
nenus ¢ APB.

Huxe ImoxasaHO CKOJIbKEHHE POTOPOB I'eHePaTOPOB M HaANPSDKEHHH Ha BhIXOJe AP3 57
TE€HEPATOPOB ANEKTPOCTAHINI YKpaHHbL. Kak BHIHO U3 3THX 3aBHCHMOCTEN - HCXOIHBIH PEKIM

paﬁﬂTLI BCCX TCHEPATOPOB CTATHYCCKH }"CTDfI‘HIE.

Ykazarnue no mexHuke dezonacHocmu.
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VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

° BHHMMAHHUE! JIABOPATOPHAS PALOTA BLIIIOJIHAETCAH 1IPHM OJIHO-
BPEMEHHOM HCIIOJIB30BAHHUHU JIBYX JIABOPATOPHBIX CTOEK «Mogens anekrpo-
cTaHIMH Nel» u «Mogerns snekrpoctadHiiu No2y». CoOpaTh cXeMy I1adopaTOPHBIX HCITBITAHII B
COOTBETCTBHH C pHC.7.] (muTanme creHga momkHo ObITh OTKJIKOYEHO!). Moayns BBOIa-BEI-
BOJAa HCIIONIB3YETCS IS H3MEPEHHS (pa3sHBIX TOKOB H HAIIPSDKEHHI. [[J1g 5TOro, H3MEpPHTEIbHEIE
KaHaibel Toka Al, A2, A3 BKIFOYEHBI ITOCTIeA0OBaTENLHO B (pa3el A, B u C MeXIy MOIyIeM CHH-
XPOHH3aI[HH H CHJIOBBIM TpaHchopMaTtopoM T2. M3MepHTenbHBIE KaHAIBI TI0 HaIIPsDKeHHIO A4,
A5, A6 mogkmrodeHsl K KnemMmaM Al, Bl, Cl Moy cHiioBoro TpaHc(opMaropa, H3MepeHHe
HaITPSDKEHHIT OCYIIECTBIISIETCS OTHOCHTEIBHO OOIIEH TOUYKH 0OMOTOK CHIIOBOT'O TpaHC(opMaTopa
T2. Ha mpoTHBOIIOIOKHON 1ab0paTOPHOH CTOHKE, COOpaTh CXeEMY B COOTBETCTBHH C puc.4. IIpo-
I OJIEHYIO COCTARIISIOIIYIO Ha MOYIISIX JIMHHI 3IEKTPOIIEpeiad YCTaHOBHThL MHHHMAJILHOH (TIepe-
KITrodaTelb SA1 B rmonoxkenue 1). J[1g oOecrieyeHHS JOCTaTOYHOH BEJIMYHHBI TOKA OJHO(a3HOI0
KOPOTKOI'O 3aMbIKaHH S, HeHTpallH TpaHc(popMaTopoB co ctopoHsl JIDIT u Helitpamb camoi JIOI]
IOJLKHEI OBITH 00beHHeHEI. [lonepeunsie cocTapisroinie JIDIT qomKHEI OBITh BKIIIOUEHEI (TIepe-
KimroyaTeml SA2 1 SA3 B ITOJIOKEHHH 2).

. [lepeBeCTH IepeKIroYaTeNH pekKuMa VIIPaBIeHH BCeX 3aJIcHCTBOBAHHBIX OIIOKOB
B ITONIOKEHHE «Pyu». YCTaHOBHTH ITOTEHIMOMETPHI 3ajiaHisg RP1 Moayisg yactoTHOrO nmpeodpa-
30BATEIS H MOV BO3OYKIEHHS B KpalHee JIEBOE TIOJIOKEHIIE.

. Ha nepcoHanpbHOM KOMITBIOTEPE 3aITyCTHTH ITPOrpaMMHEIH KomIinieke «DeltaProfi»
(ITyck — IIporpammer — JlaGopatopusbri komimieke — DeltaProfi). OTkpbITh n1aGopaTopHYIO paboTy
KOMaHJ0H «PaboTel — IlepexomHsie 1poriecchl — CHHXPOHH3AIIHS TeHEPATOpa C CETBIOY. 3aIly-
CTHTH IIporpaMMmy B paboTy KHOITKOH «IIyCK» MM KOMaHJIOH ITTaBHOI'O MEHIO «YIIpaBJICHHE —
[IyCK» I ropsaer KiIaBHIleH FS.

® IlogaTh IHTaHNE HA CTEH] (EI{J]IDIHITL dBTOMAT MOIAYILA ITHTAHHA GTEH,I[E],).

® BKIrOUHTE BCe 3aJcHCTBOBAHHBIE MOJYJIM., HMCHOIITHC HH,I[IIEIII[}"EJILHLIﬁ T}fMﬁJIEp

ITOZIaYH ITMTAaHH I «CEThY.
° Bximrounth BeIKIOYaTemh Q4 (kHoIKa SB1 Ha JHIleBOH IaHETH MOIYIIA).

® Ha 1mpoTHBOIIONOKHOH 1a00paTOPHOH CTOHMKE. BKIIFOUHTH IIHTAaHHE CTEH/IA, BKIIO-
YHUTH BRIKIIOUATemH Q4 u Q7.

. BKITIOUNTh T'eHepaTOp Ha ITapallyIelIbHYI0 PaloTy € CEThIO (BBITIOIHHUTH ITYHKTEI

7...13 cormacHoO MeTOIHYECKHM VKa3zaHHIM K Ja0opaTOpHOH padoTe Ne3).
[NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOANUCHIO
CepTucdukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
44



° YCTaHOBHTh HCXOIHBIN PEXKHUM 3arpy3KH CHHXPOHHOI'O TeHeparopa, ITpHOIM3H-
TeJIbHO PABHBIH ITIOJIOBHHE IO HOMHHAIBHOH MOIIHOCTH (pPeryIHpys 3ajaHHe YaCTOTHOI'O IPe00-
pa3oBarTeIs).

° OTperympoBark TOK BO30OYKIECHHS IS IIEPEBO/ia TeHepartopa B PeKHM BBIJauH
PEAKTHBHOH MOIITHOCTH (YITPaBIISLSI TOKOM BO30YKAEHHS CHHXPOHHOIO T'eHepaTopa).

° C IIOMOIIBI aBTOMAaTHYeCKHX BRIKITroUaTenen QF1..QF6, pacmonoKeHHBIX Ha JIH-
I[eBOI ITaHeIH MOIYIISI KOPOTKO3aMBIKATEN, BEIOpaTh TpeX(a3sHoe KOPOTKOe 3aMbIKaHIe. IIpoBe-
CTH OITBIT KOPOTKOI'O 3aMbIKaHHA (IIEPeBECTH MepeKovaTelb SA]l MOIYIIST KOPOTKO3aMBIKATEILT
B ITOJIOKEeHHE «BKII» 1 Uyepe3 HECKOJLKO CEKYH] IIEPEBECTH €T0 B ITOJIOKeHHe « OTKID)) OJHOBPE-
MEHHO HalOmoaas 3a pexuMoM padoTtsr CI'.

° B ciny4ae rmotepH YCTOHMYHBOCTH BBITIOJIHHTE JAEICTBHS II0 PECHHXPOHH3AI[HH Te-
HEpaTopa C CETHIO.

. [IOBTOPHTH OIBIT IIPH CIEAYIOIIHX BHAaX KOPOTKHX 3aMBIKAHHH: OHO(A3HOE,
nByX(pazHoe, IByxX(pazHoe Ha 3eMiIt0. [IpH 3ToM TOK BO30YKAeHHS JOIKEH OCTaBaThCs HEH3MEH-
HBIM (1 = const ).

. [TOBTOPHTE OIMBITHI IIPH APYTHX 3HAYEHHSIX TOKa BO30YyKaAeHN A (OONIbIIe H MeHbIIIE

HaYaJIbHOIO).

° OTKrOYHTE cTeHI B cOOTBeTCTBHI ¢ [IOPAJJKOM OTKJIIOUEHWA CTEH/IA.

HOPAJIOK OTKJIDHEHHA CTEH/[A:

° Pasrpysnrts reHepaTop IO aKTHBHOH MOIINHOCTH O HYISA. [[JIS BTOrOo, IIaBHO
YMEHBIIIATh HAIIPsDKEHHE 3aJaHI S YaCTOTHOI'O IpeodpazoBaTelsd 10 TEX ITOP, ITOKAa aKTHBHAS MOIII-
HOCTh I'eHepaTopa He CTAaHET PaBHOH HYIIIO.

° Pasrpysnts reHeparop IO peaKTHBHON MOIMHOCTH O HYIIS. J[7IS BTOro, IUIaBHO
YMEHBIIIATh HAIIPSDKEHHE 3aJaHII MOIVILI BO30YKICHIS 10 TEX IOP, ITOKA PeaKTHBHAS MOIIHOCTh
HE CTAHET PaBHOH HYIIIO.

° OTKIIOYHTE BREIKITIOYATENh MOYIISI CHHXPOHH3AIHH (KHOIKa SB2).

. CHH3HTh TOK BO30YXKAeHHS reHepaTopa (roreHiHoMeTp RP1 Moaymsa Bo3Oyxe-
HHS) J0 HYIISL

° CHH3HTH YaCTOTY BpallleHH IPHBOJHOr 0 JBHTraTels (rmoTteHImpoMeTp RP1 Moy

HAaCTOTHOI'O ]’[pEGﬁpElBGE&TEHH) JO0 MIHHIMAJIEHOI'O 3HaYCHITA (I{IDTIDPIDE 3dddHO B HﬂGTpGﬁI{ﬂ}{ Ha-

CTATHNTNA TIanAnarnraTaTTa)

ANOKYMEHT NoanmncAH
SNEKTPOHHOWM NOANMUCHIO
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® OTKIIOYHTH ITHTAHHE CTEHA.

. OcTaHOBHTH paboTy rporpamMMsel DeltaProfi kHomkoii « CTormy, KoMaH 0 IITaBHOTO

MEHIO « YTIpaBlIeHHe — CTOIT» HIIHM ropsueH KiaBHIneH Fo.

° OOpaloTaTh IOIIYYEHHBIE PE3YIILTATHI, CAEIATh BEIBOLI H O()OPMHTE OTYET IIO JIa-
GopaTopHOH padoTe.
NOKYMEHT NOAMNMUCAH
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______________________________________________________________________

PucyHok 7.1 — I IpuHIMITHaIbHASA cXeMa 1adopaTOPHOH CTOHKH Ne ]
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYEeCKHE CBEICHH S,

4. OrmicaHHe HCIIONIb3YEMOI'0 00OPYAOBAHIS H MaTePHAJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

Konmponsnsie éonpocet:

1. ITo KaKkoMYy ITpaKTHYe CKOMY KPHTEPHIO OIPEEISIeTCsI CTaTHYeCcKas] YCTOHYHMBOCTD OJI-
HOMAIIITHHHOH 3HEPrOCHCTEMEL?

2. IloyeMy YMEHBIIIAETCA ITPEAEI CTATHYECKOH YCT OMYHMBOCTH OJHOMAIIIMHHON 3HEPrOCH-
CTeMBI ITPH ITOAKIIFOYEHHH IITYHTHPVYIOIIET O peaKTopa?’

3. IloyeMy ITOBBIINIAETCS IMPEAEl CTATHYECKOH YCTOMYHBOCTH OJHOMAIIIMHHON 3HEPTOCH-
CTeMBI ITPH ITOAKIIIOYEeHHH KOHAeHCAaTOPHOI OaTapeH?

4. IToyeMy B YTOUHEHHOH MOJIEIH 3HEPrOCHCTEMBI YITIOBBIE XapaKTepHCTHKH P1(3) 1 2 P2

(8) He COBIAIArOT?

AOKYMEHT NoanmncAH
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Jabopamopras paboma 8. OnpedeeHiie cooOmHOULEHIA NOK0E KOPOMKOZ0 3AMbIKA-
HUA PA3IHYHBLIX 61006 NPU 3AMBIKAHUIL 6 O0HOIL U MOU JiCe MOYUKe cemu, NUMAWEUcs om

HCMOUHUKA npaAxKmMuiecKkid 0 ecKOHeUuHoI JMOHUIHOCHIL.

Ilens pabomsr: 11pnoOpeTeHHEe HABBIKOB OIILITHOT'O OIIPEIEJIEHHE COOTHOIIIEHHE TOKOB K3

Pa3JITYHBIX BHIOB.

OcHo6bl meopuu:

Kopotkmm 3ameikanneM (K3) HaszpiBaeTcsl coeHHEHHE MeKIy (pazamH, (pa3oi H 3eMiIei
(HyIIEBBIM ITPOBOIOM), HEMPETYCMOTPEeHHbIE HOPMAILHBIMH YCIIOBHSMH PaOOThI CETH.

B OONBIIMHCTBE CIIyYaeB ITPHYHHOH BO3HHKHOBEHH A K3 B CHCTEME SBISETCS HapYIIIEHHE
H30MISIHH 3JIEKTPHYECKOro 000pYyA0BaHHS BCIEACTBHE H3HOCA H3OJISIIHI, HE BBISBIIEHHOI'O CBOE-
BPEMEHHO ITPH ITPO(HIAKTHYECKHX HCIIBITAaHHIX, HIH H3-3a NepeHanpsokeHHH. K3 Moryr OBRITEH
BBEI3BaHBI OITHOOYHBEIMH JAEHCTBHSAMH OOCITYKHBAIOIIETO IIEPCOHAIA, MEXAHHYECKHIMH ITOBPEKIE-
HHSAMH KaOelIbHBIX JTHHHI, CXIIECThIBAHHEM, HAOPOCOM Ha ITPOBOA HIIH IIePEKPBITHEM ITTHI[AMI
ITPOBOJIOB BO3YIIHEIX JIHHHI.

IIpn BO3HHKHOBeHHH K3 oO0Iee COIPOTHBIEHHE IIEITH CHCTEMBI SMeKTPOCHAOKEHH S
YMEHBIIAETCSL, BCIICACTBHE YETO TOKH B BETBSX CHCTEMBI PE3KO VBEIIHUHMBAIOTCS, a HAIIPSDKESHIST
Ha OTJEIBHBIX YYACTKAX CHCTEMBI CHHKAIOT CSL.

KopoTkue 3aMbIKaHHS B Tpex(pa3zHBIX CeTSIX Pa3JelsdioT Ha TpeX-, ABYX-, OJHO(a3HbIe H
IBYX(pa3HbIE Ha 3€MIII0, @ CHCTEMBI TOKOB H HaITPsDKeHHH ITOTYyYaroTCs HCKaKeHHBIMH. T pexdas-
Hoe K3 sBngeTcss CHMMeTPHYHBIM, IIOCKOIBKY IIPH HEM Bce TPH (pa3bl OKAa3bIBAIOTCSI B OJHHAKO-
BBEIX YCIOBHAX. Bee octambHbIe BHABI K3 SABIIIOTCS HeCHMMET PHYHBIMH, ITIOCKOJIBKY (pa3bl OKa3blI-
BAIOTCS B PA3HBIX VCIIOBHSX, & CHCTEMBI TOKOB H HAITPSDKEHHH ITOITYYAIOTCS HCKaKeHHBI MH

KopoTKoe 3aMBIKaHHE COIIPOBOKAAETCS IIEPEXOIHBIM IIPOLECCOM. PacCMOTPHM IIEPEX0O/I-
HBIH ITPOIlecC, BOZHHKAIOIMI MIMpH TpexdazHoM K3 B Ierm, MUTaromieiicsa OT HCTOUHHKAa OecKo-
HeYHOH MOIIHOCTH.

HcTouHnkoM 6eCKOHEYHOH MOIIHOCTH HasbIBaeTCd TaKOH HCTOUHHK, Ha 3aKHMaxX KOTO-
POro B HOPMAJIBHOM pekKHMe H ITpH K3 coxpaHsaeTcs CHMMETPHYHAS H HEHM3MEHHAS 110 BEJIMYHHE
Tpex(azHas CHCTeMa HaIpPsDKEHHH. YTOJI (¢ MeXIY TOKOM H HaIlpsDKeHHeM KakKJIoH (pasbl OIIpe-

ACIIACTCA COOTHOIICHHEM AKTHBHBIX H HHAYKTHBHBIX GG]’[pDTI[E’:HEHI]ﬁ BCEH ISIni, BEIMTOYAA

HarpysKy.

AOKYMEHT NOAMMCAH | yacTi:
SNEKTPOHHOW MOANUCHIO |
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° JIEBYIO - COJAEPXKAIYIO HCTOYHHMK IIMTAHMSA M COIIPOTHBRIIEHMS Ierm K3 1K u
xk=m LK. IIporecce o0enx yacTel cxeMbl ITpH TpexdazHoM K3 mmpoTekaroT He3aBHCHMO.

[IpaBas yacThk paccMaTpHBAaeMOH LIETIH OKA3LIBAETCS 3aIlIYHTHPOBAHHON KOPOTKHM 3aMBI-
KaHHEM, H TOK B HeH OVAET IOAIEPKHBATHCS A0 TeX IOP, MTOKA 3allaceHHas B HHIYKTHBHOCTH L
SHEPTH I MATHHTHOTO IO He IepelAeT B TEIUIO, BEIAEIISIONEECI B aKTHBHOM COITPOTHBIIEHHH I'1.
BemiuiHa ToKa ITpH aKTHBHO—MHIYKTHBHOM XapaKTepe COMPOTHBIIEHHE 1ETH HE IIPEBBICUT TOKa
HOPMAJIbHOTI'O PeKHMa, KOTOPBIH ITOCTEIEHHO 3aTyXas A0 HYIIS, He ITPeICTaBISIET OMTACHOCTH JI

00OpYIOBaHH .

= U Sin(ef +a) N
- _.__.____Q_D_fﬁ"r"\ E—_:jm
A

PrcyHok 8.1 — TpexdazHoe K3 B 1iernn, muTaronieica 0T HCTOYHHKA OeCKOHEYHOH MOIII-

HOCTH

M3MeHeHHe pekiMa B JIEBOH YaCTH LIEIH, coep Kallell HCTOUHHK ITHTaHHS, ITIPH HaITHYHH
HHAYKTHBHOCTH LK Tak»Ke COIPOBOKIAaeTcs NepeX0 HBIM ITpoleccoM. M3 xypeca TOD ypaBHEHHE

JTOT'O ITPOIIECCA.
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PeltieHme sToro YPABHEHHA JdCT BBIPAKCHHE I MI'HOBCHHOI'O 3HAUCHIA TOKA B TH000H

MOMEHT BpeMeHH t oT Havamna K3.
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BEIHYKIeHHAS COCTaBIISIION[as TOKA K3 HMeeT IepHOHYECKHH XapaKTeP ¢ YaCTOTOH, PaB-
HOH YacTOTE HAITPSDKEHH S HCTOYHHMKA. HaskIBalOT ATY COCTABIISIOIIYIO OOBIYHO TIEPHOIHYECKHM

TOKOM K3. AMITIMTYAA MepHOANYECKON COCTaBIISIOIEH Toka K3 o6o3HavaeTcs KaK IrmM u ormpe-

managaTra nTanrtraumran [ /7l

NOKYMEHT NoanncAH
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HEpEXﬂI[HBIﬁ IIponccc ITPH ITMTaHIH HCID OT HCTOYHIKA OeCKOHEeYHOH MOII[HOCTH 3dBCP-
IMTACTCA ITOCIIC 3dTYXaHHA ﬂHEpHGI[H‘IECKDﬁ COCTaBILIIOILEH TOKd., H JaJISC IIOIIHBIH TOK K3 PdBCH

cIro HEPHDI[H‘IEGI{Dﬁ GDGTHBJIF[EDH.[EITI: HeH3MEHHOH 10 aMIIJIHT YIE.

JleficTBYyIOIIEE 3HAUEHHE TOKA JJIS IIPOH3BOIIEHOIO MOMeHTa BpeMeHH K3 paBHO:

° TIEPHOIHYECKOH COCTaABIISIOIIET:
[.. =1,= Il—; — const
° arlepHOJHYECKOH COCTABIISIOIIEH
I.{H — t:.':;'.!'
* rIormHoro Toka K3
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PHG}’HGK 8.2 — M3MeHeHHe TOKa TpEK(bﬂSHGI‘G KOPOTKOI'O 3aMbIKdAHHA H €I'0 COCTABJIARO-

ITHX JUTA CIIVHaA BO3HHKHOBCHIA MAKCHMAJIbHOI'O 3HAYCHI A ElHEpHD,I[H‘IECKDﬁ COCTaBIISIOIIEH

OJOKYMEHT NoanmvucAH
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YKkazarue no mexHiuke dezonacHocmii:
YKazaHH II0 TeXHHKe 0e30IIaCHOCTH IIPH BBEIIIOJIHCHITH HﬂﬁﬂpﬂTGpHHX pElﬁGT IIPHBC I CHBIL

B IIPIIOKEHHE A.

VYKazanusa no 6uinojiHeHUI0 1a00opamopHou padomal:

° YOeauTeCh, UTO YCTPOHCTBA, HCIIONb3YEMBIE B S3KCIIEPHMEHTE, OTKIIFOUEHBI OT CETH
3JIEKTPOITMTaHISL.
° COeIHHHUTE IHE3/a 3alHTHOrO 3a3eMiIcHHS "Ill" YCTPOHCTB, HCIIOJIb3YEMBIX B B3KC-

TIepHMeHTe, ¢ THe3oM "PE" TpexdaszHoro nerouynmka mutaHus Gl .

. CoeanHuTe BIWIKH ITHTaHU A 220 B yCTPOHCTB, HCITONB3YEMBIX B SKCIIEPHMEHTE, CE-
TEBBIMH IIMHYPAMH € PO3eTKaMH VIJIMHHTE.

° CoeqHHHUTE armrapaTypy B COOTBETCTBHH C BIIEKTPHUECKON CXeMOH COeIHHEHHI.

. CMOIeHMpPYHTE HHTEPECYIOLINH BHJI KOPOTKOI'O 3aMBIKAHI. [T MOJIETTHPOBAHH S
Tpex(azHoro 3aMbIKaHHA coequHHTe TOUkH K1, K2, K3 u K4; ayxdasznoro — K1 u K2; qpyxdas-
Horo Ha 3emmo — K1, K2 u K4; ognodgasnoro — K1 u K4.

. CMOZeIHpyHTe peKHM paOOThI HEHTpajleH TpaHCPOPMaTOPOB HCCIe yeMOH CETH.

T MO pOBaHHA TITyX03a3eMIIEHHOH HeHTpanH coefHHHTe TOUKH N1 (N3) 1 N2. I crydas

HBGHHPGEEIHHOﬁ HEﬁTpElJ]II OCTABLTC 3TH TOYKH HSCOCAHHCHHBIMI.

° HommHanpHBIE (pa3HBIE HAIPsDKeHHA TpaHcpopMmaTopoB Al m AS BeIOepHTE paB-
HEIMH 127 B.
° BriOepHTe MOIITHOCTS HHAYKTHBHOH Harpy3ku A7 — 100 % ot 40 Bap Bo Bcex da-

3ax, akTHBHOII A6 — 10% ot 50 BT Bo Bcex (pazax.

. [Iepexmrouarens pexumMa padoThl BHIKIFOYATETS A4 YCTAHOBHTIE B ITOIOXKEHHE
«PYUH.».
° YCTaHOBHTE CIeAVIOIIHE ITapaMeTPhl MOAEIIEH IIMHHI 3lIeKTponepedaud A2 u A3:

R =200 Om, L/R=1,2/32 I't/Om, C =0 MxD.
° [IpuBemrTe B paboyee COCTOSHHE IIE€PCOHAIBHBIH KOMIBIOTEP Al(Q M 3arrycTHre

nporpaMmy « MHOrOKaHaIIbHBIH OCIIHITIOr pad.

® BKIIFOUNTE aBTOMATHYECKHE BBIKITIFOYATEIIH H YCTPOHCTBO 3all[HTHOI'O OTKIIFOUEHHS HC-
TouHka G1.
. BximrounTe KIIOU-BRIKITFOUATEIh HCTOUHHKA (G1.
NOKYMEHT NOANWCAH ~ ~~ 7 77 TT1bepute ckaHnpoBaHie KaHanoB ACHO-ACHS,
3NEKTPOHHOW NOAMNMCHLIO | _
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ACH3-ACHI11, ACH5-ACHI13. Oto0pa3uTe IaHelb I (POBEIX HHAHKATOPOB HakaTHEM Ha BHp-
TYaIbHYIO KHOIIKY ~3. HacTpoliTe ITaHEb Ha PErHCTPALMEO AeHCTBYIOIIIX 3HAUEHHI CHITHATIOB.
Bribepure noaxoasamnue MHOKHTEH (0,1 1 ToxoB H 200 — 71 HAITPSDKEHHH ).

. JI M3MepeHHs TOKOB M HAIPSsDKEHHH CXEeMBI TaKKe MOKHO HCIIOIB30BaTh OJIOK
MVIETHMETPOB Pl.

. Haxavoire xHonkn « BKJI» BKIrOUeHHS CKaHHPOBAHH S IEPBOTO, BTOPOr'O H TPETh-
ero KaHaJIOB BHPTYAJILHOI'O OCI[ITIIOrpada.

° Haxovite kHonky « BKJI» merounnka G1. Bkimrounte Beikmrouarens « CETh» Tpex-
ITOJIFOCHOTO BBIKITFOYATENST AS.

° CMOZEIHPYHTE KOPOTKOE 3aMBIKaHHE, HajkaB KHOIIKY « BKJI» TpeXITomoCHOro BEI-
KrrouaTeas Ad. 1o 1@ poBeIM HHIHKATOPaM OMpeAenTe 3HaYeHHS YCTAaHOBHBIIHXCS TOKOB H
HAaIIPSDKEHHH ITIPH KOPOTKOM 3aMBIKAHIH.

. OTKrOYNTE BRIKIFOUYaTellb A4 HaxkarHeM Ha KHonKy «OTKJI» Ha ero mepeaHen
TTAHEITH.

° JIIs aHami3a BIMSHHS YIATIEHHOCTH TOYKH KOPOTKOIr'O 3aMBIKaHHS OT T'eHepaTopa

MOZKHO H3MEHITH ITOI0XKeHHe TOUYKH K3 H ITapaMCETPEI MOJEJIEeH SIIeMEHTOB.

. Brumanue! 3anpeuiaemca mo0eauposams KOPOmMKUe 3AMbIKAHUA NPU CYMMap-

HOM _UHOVKHIUEHOM _CORPOMuUEaeHUN JUHUI MeHee (),6 I H. 3anpeuiaenica Mo0eauposams 00-

Hogazroe K3 Ha 3emniro npu emkocmAax gpaz auruil vonee 0,18 mxd.

AOKYMEHT NoanmncAH
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3daMbIKdaHHA PA3IIYHBIX BHAOB ITPH 3daMbIKAHHIL B OJIHOH M TOH €& TOYKE CETH
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OTYeT JOILKEH COLEPkKATh:
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4. OrmicaHie HCIIOIB3YeEMOT0 000PYAOBaHH I H MaTepHaJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,
6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

Konmponsusie 6onpocet:

1. KakOBEI IMPHYHMHEI BOSHHKHOBEHHNS K3 B 3IIeKTpPOYCTaHOBKAX?

2. UeMm onpeAenseTc s HaJoune IEPHOIHYECKOH H allepHOJHYECKOH COCTABIISIIOIINX B TOKE
K3?

3. JlanTe ompeleleHHe yIapHOro Toka K3.

4. Yepes KakoH IIPOMEKYTOK BpeMEHH IT0CTIe TMTOSARIeHN S K3, BO3HHKAET YIapHBIH TOK?

5. Kakoit appeKT gaeT mpHMeHeHHe OBICTPOJACHCTBYIONINX YCTPOHCTB peleiHOM 3aIlHThI
M OTKITFOYAFOINIX araraparon?

6. Kaxme BHanpl K3 BO3MOIKHEI B CeTSIX ¢ 3P(EKTHRHO 3a3eMIIEHHBIMH H He3a3eMISHHBIMH
HEHTPaJISIMH?

7. KakoBwI IpeHMYyINeCTBA H HEJOCTATKH CETeH C H30JIHPOBAHHBIMH, KOMIIEHCHPOBAH-
HBIMH, 3Q(PeKTHBHO 3a3eMIIEHHBIMH H IIyXO0 3a3eMI€HHBIMH HEHTPaIsIMH?

8. Kakoe BO3AeHCTBHE Ha 3IEKTPOOOOPYAOBaHHE BRI3EIBAET TOK K37

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jlabopamopraa paboma Ne9. /[ucnemuepckoe ynpasjieHue 6 3j1eKmpoIHepzemuiecKux

cucmemdax.

Ilens pabomsi: 3yduTh ITPHHIIHIIEI PeAJIM3al[HH CHCTEMEI ITepeaayun, 00padboTKH H 0TOO-

PaXKCHHA CHI'HAJIOB TEHEHBMEPEHIH‘T H TCJIC CHI'HAJIIH34IlIH H TCICYIIPABIICHHA.

OcHO6bl meopuu:

DOHEProcucTeEMA IIPEACTABIISAET COOOH eHHYIO CETh, COCTOSIIYIO H3 HCTOUYHHKOB 3IEKTPH-
YEeCKOH SHEPTHH — 3JIEKTPOCTAHINI, SIIEKTPHYECKHX CETEH, a TaKKe ITOACTAHIHI, KOTOPBIE OCY-
IECTBILIIOT IIpeo0pa3oBaHIe H paclpeelieHHe ITPON3BEIeHHON 3eKTPO3HEPruM. {14 yIIpaBie-
HI BCEMH ITPOIieccaMH ITPOH3BOJCTBA, IepPeJaul H pacIpeaclieHHs JeKTPHYeCKOH 3SHEPTHH CY-
IECTBYET CHCTEMA OIEPATHBHO-IHCIIETYEPCKOTr'O YITPaBIeHH .

OHEProcHCTEMA CTPaHBI MOKET BKIIFOUATh B c€0sl HECKOIIBKO ITPeAIIPHATHI Pa3HOH (POPMEI
COOCTBEHHOCTH. Kakgoe M3 3JIEKTPO3HEPreTHUYECKHX IPEMIPHATHH UMEET OTAEIIBHVIO CIIYVKOY
OIEPaTHBHO-HCIIETUEPCKOTO YVITPABIEHH .

Bce cnykOBI OTAENBHBIX IIPEAIIPHATHI YIIPABIISIOTCS ILEHTPAILHOH JHCIIETYEPCKOH CH-
CTeMOil. B 3aBHCHMOCTH OT BEIMYMHELI SHEPrOCHCTEMEI I[EHTPaIbHAS JHCIIETYEPCKas CHCTEMA MO-
KET Pa3EISAThCS Ha OTAEIBbHBIE CHCTEMBI II0 PETHOHAM CTPaHbI.

OHEProCHCTEMBI CMEKHBIX CTPaH MOT'YT BKIIFOYATHCS Ha MaparUielIbHYI0 CHHXPOHHYIO Pa-
Ooty. llenTpambHas aucrieTyepckast cucreMa (L[ JIC) ocyInecTBIsSeT onepaTHBHO-AHCIIETYEPCKOE
yIIpaBIIeHHe MEKTOCYIAPCTBEHHEIMH SIEKTPHYECKHMH CETSMI, II0 KOTOPBIM OCVIIECTBIISIOTCS
IIEPETOKH MOIITHOCTEH MeXKIY SHEPrOCHCTEMAMH CMEKHBIX CTPaH.

3az1aun OoIepaTHBHO-AHUCIIETYEPCKOrO VIIPABIIEHHNS 3HEPTOCHCTEMOI:

. Noaaep kaHne OalaHca MEXIY KOIHYECTBOM ITPOM3BOAMMOH M IIOTPeOIsIeMOH
MOII[HOCTH B 3HEPTOCHCTEME,

. HAJIeKHOCTh 3JIEKTPOCHAOXKeHH CHAGKAIOIIMX IIPEMTPHATHH OT MarHcTpaIbHBIX
ceTen 220-750 xB;

. CHHXPOHHOCTE PalOTHl AMeKTPOCTAHINI B IIpPeieNiaX SHEPTOCHCTEMEL,

. CHHXPOHHOCTE PabOTBI SHEPrOCHCTEMBI CTPAaHBI C 3HEPrOCHCTEMAMH CMEKHBIX
CTpaH, C KOTOPBIMH €CTh CBS3b MEKTOCYIAPCTBEHHBIMH JIMHIIH 3JIeKTpOIlepeaay.

HMcxoms u3 BRIMIEIIEPEUHCIIEHHOTO, CIEAYET, UTO CHCTEMA OIlePaTHBHO-IHCIIETYEPCKOTO

YIIPABIICHIA SHEPTGCHGTEMGH odecIteunBaceT KIIHOUYEBBIE 3ajaul B SHEProCHCTEME, OT BBIIIOJIHE-

SNEKTPOHHOW NOANMUCHIO | P '
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OpraHu3alfis Iporecca olepaTHBHO-AHCIeTYepckoro yipaiaeHus (OJ[Y) B sHepreTHke
OCYIIECTRILIETCS TaKHM 00pa3oM, YTOOBI OOECIIEUHTh paclIpeelIeHHe Pa3IHYHBIX (PYHKIHI I10
HECKOJILKHM YPOBHSM. [IpH 3TOM KaKIbIH YPOBEHB ITOAYHHSIETCS BEIIIIECTOSII[EMY.

Harpumep, caMbIil HaYaJIbHBIH YPOBEHE - OIEPATHBHO-TEXHHYECKHH IIEPCOHAN, KOTOPBIH
OCVIIECTBIISIET HEIOCPEACTBEHHO OIEPAIHH ¢ OO0OPYAOBAaHHEM B Pa3/IMUHBIX TOUKAX SHEPrOCH-
CTEeMBI, ITOUHH SIETCS BEIIIECTOSAIIEMY OIIEPaTHBHOMY IIEPCOHAITY - AeKYPHOMY JTHCIIETUYEPY ITOJI-
pasgelIeHH s SHEPrOoCHAOKAOIIETO IIPEAIIPUATISL, 3a KOTOPBIM 3aKPEIUIEHA 3JIEKTPOYCTaHOBKA.
JIeKYPHBIH HUCTIETYED ITOAPA3AEIIEHHSA, B CBOIO OUYEPEb TTOMUMHIETCSI JUCIIETUYEPCKOH CITYKOE
ITPEIIPUSTHS M T.JI. BIUIOTH IO IIEHTPATILHON JHCIIETYEPCKON CHCTEMBI CTPAHEL.

[Iporecc yipaBineHHS 3HEPrOCHCTEMOH OPraHH30BaH TaKHM 00pa30oM, 4YTOOKI 00ECIIEYHTh
HEIIPEePBIBHBIH KOHTPOIb U VIIPABIIEHHE BCEMH COCTABIISIOIIHMH 00he IMHEHHOH SHEPTOCHCTEMBI.

JIns obecrieyeHH ST HOPMAIIBHBIX YCIOBHH padOThEl KaK OTAEIBHBEIX YUACTKOB 3HEPTrOCH-
CTEMBI, TaK H SHEPrOCUCTEMEI B IIETIOM, JUIS KaXKJI0r0 OOBEKTa pa3padaThIBArOTCS CIIEI[HAIbHBIE
PEKHIMBI (CXEMEI), KOTOPHIE CIIeyeT 00eCIleYMBaTh B 3aBHCHMOCTH OT PeKHMa paboThI TOrO HIH
HHOT'O yJacTKa 3MeKTpHYecKOH ceTH (HOpPMallbHbBIH, PEMOHTHEIH, aBAPHIHEIH PEKHMBI).

Jlnsa obecrieyeHH s BBRIITOIMHEHHS ITTAaBHEIX 3a7a4 OJIY B BHEProcHCTeEME IIOMHMO OIIEpPa-
THBHOI'O VITPaBJIEHHS CYINECTBYET TaKOE IOHSATHE KaK OIlepaTHBHOE BeAcHHe. Bce omepaliiu c
00OpPYIOBAaHMEM Ha TOM WJIH MHOM YYAaCTKE SHEPrOCHCTEMEI OCYIIECTBIISFOTCS IT0 KOMAHJIE BEI-
IIIECTOSIIETO OIEPATHBHOTO IIEPCOHANIA - 3TO IMPOLECC OIIEPATHBHOTO YIIPABIIEHHS.

BrInoymHeHHe onepaui ¢ 000pyAOoBaHHEM B TOH HJIM HHOH Mepe OKa3bIBAeT BIIHSHHE Ha
paboTy IpyruX oObeKTOB SHEPrOoCHCTEMEBI (H3MeHeHHe ITOTPeOnseMoil HIH BhIpaOaThIBaeMOH
MOIITHOCTH, CHIDKEHHE HaJeKHOCTH 3IIeKTPOCHAOKEHHS, H3MEHEeHHe 3HAaUYeHHH HaIlPSKeHHST).
CleoBaTeIbHO, TaKHe OIePalii JOJIKHBI IIPEABAPHUTEIIEHO COITIACOBEIBATHCS, TO €CTh BEIIOII-
HSATHCS C Pa3speIleHNsI TOrO JHCIIeTUEPa, KOTOPEIH OCVYIIECTBIISIET OIEPATHBHOE OOCITYKHBaHHE
JAHHBIX OOBEKTOB.

To ecTb, B OIepaTHBHOM BEJSHHUH IHCIIETYEpPAa HAaXOJIHUTCS Bce 00OpYIOBAaHNE, YIACTKH
3JIEKTPHYECKOH CETH, PEXHM PadOThI KOTOPEIX MOKET H3MEHHTHCSA B Pe3yibTaTe OIlepallii Ha
000pPYIOBAHHH CMEKHBIX OOBEKTOB.

Hampumep, JIMHMS COEAMHSET ABE MOACTAHIMH A U b, IIpH 3TOM ITOACTAaHIM b Imoiry4yaer
ImuTa’Hue oT A. OTKIIIOUEHHE JTHHHH CO CTOPOHBI MTOACTAHIIMH A OCVYIIECTBIISETCS OIEPATHBHBIM
IIEPCOHAIIOM IT0 KOMaHjie auciieryepa gaHHoH [1C. Ho oTkmoyeHHe JaHHOH JIMHHH JOJIKHO ITPO-

H3BOJHTBECAH TOJIBKO IIO COI'NIACOBAHHIO C JHCIICTHCPOM IIOACTAaHITHH B:, TaK KaK JaHHAA JIHHIA

AOKYMEHT MOANWUCAH
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Taxrm oOpa3oM, ITPH ITOMOIIH ABYX OCHOBHBIX KaTETOPHH - OTIEpaTHBHOE VIIPABIIeHHE H
OIIEPATHBHOE BeJIEHIE, OCYIIECTRILIETCS OPraHH3alls OIlePaTHBHO-IHCIIETUEPCKOIO VIIPAaBIEHH S
SHEPTOCHCTEMOH H €€ OTHEIbHBIMH YYaCTKAMI.

Jlnsa opranmszaiu 1mporecca OJ]Y paspadaTeiBarOTCS H COTTIACOBBIBAIOTCS MeEKIY COOOH
HHCTPYKIHH, VKa3aHHI H pa3IHYHAas JOKYMEHTAIH I KaKI0ro OTASIILHOIO IOApa3IelIeHHS B
COOTBETCTBHH C YPOBHEM, K KOTOPOMY OTHOCHTCS Ta HIIM HHAS OIlepaTHBHAs ciIyxkOa. [ Kax-
JIOT'0 YPOBHS cHCTEMEL O /1Y HMeeTCs CBOH HHAHBHAYAIIbLHBIN IIepeYeHb HEOOXONMON JOKYMEH-

TAaIlI.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBITTOJIHEHHH HﬂﬁﬂpﬂTﬂpHBIK pﬂﬁDT ITPHBCACHBIL

B MPITIOKEHHE A.

VKazanusa no 6uinoiHeHUI0 1adopamopHou padomal:

° Ha maGoparopHon cTtorke «Mojenp anekrpoctaHiiii Nely» coOpars cxemy j1ado-
PaTOPHBIX HCITBITAHHIL, COOTBETCTBYIOIIVIO peKHMY Nel .

. Ha maGoparopHon cTtoike «Mojenp anmeKrpocTaniiui Ne2y coOpars cxemy nado-
PaTOPHBIX HCIILITAHHIH, COOTBETCTBYIOIIYIO PeKHMY No2 .

° BKIIIOUHTE aBTOMAThI HCTOYHHKOB ITHTAHN S MOJEIEH eKTpocTaHII Nol 1 No2.

. Ha repcoHamsHOM KOMITbIOTEPE LIEHTPATH30BaHHOIO KOMIUIEKCA JHCIIETYEPCKOrO
yrnpaiaeHus (IJKY) zamycTuts rmporpaMMHbii komimieke «DeltaProfi» (ITyck — Ilporpammer —
JIabopatopHseni komiuiekc — DeltaProfi). 3arpy3urs HeoOX0MHMYIO KOH(PHIYPAIHIO ITPOrPaMMbI
KoMaH0H «Padoter — MOC — Komruieke J[Y — TCHTH». 3armycTuts rmporpamMmmy B paboTy KHOII-
KOH «lIyCK» HIH KOMaHIOH ITITABHOI'O MEHIO « YIIpaBjIeHHe — I IycK» M ropsyen KiIaBHIen FJ.

° Ha mepcoHaIpHOM KOMIIBIOTEPE MOJIENIH SIIEKTPOCTaHIMH Nel 3aIllyCTHTH IIPO-
rpaMmvHbeIi komimieke «DeltaProfin (IIyck — IIporpammer — JlaGopaTOpHBIH KOMILIEKC —
DeltaProfi). 3arpy3nrs HeoOX0IHMYI0 KOH(HTYPAI[HIO ITpOrpaMMbI KoMaHIoH «PadoTer — MOC —
OnexrpoctaHiug Nel — TCuTH». 3amycTuTs rporpamMmy B padoTy KHONKOH «I1yck» M KoMaH-
JIOH I''TABHOI'O MEHIO « YIIpaBjieHHe — [ IycKk» 1 ropsuen KiIaBHIeH FS.

° Ha mepcoHalIpHOM KOMIIBIOTEPE MOJIENIH 3IIEKTPOCTAHIMMH No2 3aIlyCTHUTH IIPO-
rpamMHbIH  Komimieke «DeltaProfi» (ITyck — IIporpammer — JlaGopaToOpHBIH KOMILIEKC —

DeltaProf1). 3arpy3nrs HeoOXOHUMYEO KOH(HT YPALHIO ITporpaMMbl KoMaHAoH «PadoTer — MOC —

OOKYMEHT NOoAnMUCAH
SNEKTPOHHOW NOANUCHIO yrpaMMy B padoTy KHOIKOH «IIyck» MM KOMaH-
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° Hccnemorars paboTy 3IEKTPOSHEPTETHYECKOH CETH B PEXNME OLHOCTOPOHHEIO
ITHTAaHUS. {71 3TOro, JUCTAHIHOHHO BKIIOUHTEH BRIKITIOUATEIH QO M Q7 3rmeKTpocTaHIpi Nel
(IIeTYKOM J1eBOH KHOIIKH MBIIIH 10 H300pakeHHIO BRIKITFOYATENIS Ha MHEMOCXEME JIOKAJIbHOIO
KOMILIIEKCA YITPABIEHHS 3IIEKTPOCTAHIHH). AHAJIOTHYHBIM 00pa30M BKIKOYHTh BRIKIIFOYATENIb Q6
Ha 3eKTpocTaHIM Ne2. Ha IeHTpam30BaHHOM KOMIUIEKCE HCIIETUEPCKOTO YIIPaBIeHHS I10-
IaTh KOMaH/Ibl Ha BKIIFOUEHHE BRIKITFOUATENEH JIMHHH AeKTporiepeaadyd W1 co CTOPOHEI 311EKTPO-
cTaHIMH Nel m Ne2. 3amucaTh TEKYIINHE 3HAUEHHS PEKHUMHBIX ITapaMETPOB Ha 3IIEKTPOCTAHIIX
" LKV,

° BKITIOUNTH BRIKITFOUATEIH JIMHHH 3IeKTporepeaadyl W2, rmoauei JHUCTaHI[HOHHBIX
KOMaH/][ C JIOKAJIbHBIX KOMITIEKCOB VIIPABIEHHS CTAHIMAMH Neo]l 1 Ne2. 3ammcaTs H3MEHHBIIHECS
3HAUEHHS PEKHUMHBIX ITapaMETPOB.

° Hccnemopars paboTy 3IIEKTPOSHEPTETHUECKOH CETH B PEKHME JIBYXCTOPOHHETO
ITHTaHusa. 11 3T1oro, rnepeBectH TymMOnep SAl pasperneHHsa padoTel YaCTOTHOIO Ipeodpa3oBa-
TENS B IONIOKeHHE «Briepea». U3MeHssI nmonnoxeHue roteHipomerpa RP1 moayisa rpeobpaszosa-
TEIIS YaCTOTHI, 3aJaTh YCTABKY I10 YacToTe S0I'1l, COOTBETCTBYIOIIYIO YACTOTE BPAIllEHHS IIPHBO/I-
Horo aBuratensa 1500 o6/vmH. ITogaTs qHCTaHIIHOHHYIO KOMaHAY Ha BKIFOYEHHE TeHepaTOPHOTO
BEIKITrOUaTersd Q3. BKIrOUHTE TYMOIEp nmogaus ImMTaHusa «CeTh» MOV BO30VKAeHH . [1imaBHO
TTOBBIINAS CHTHAT 3aJaHHs IOTeHIHoMeTpoM RP1, ycTaHOBHTE HOMHHAILHBIH TOK BO30YKIEHHIT
reHeparopa 0,8A. YeemmunBas CHIHaI 3aJaHIS MOII[HOCTH IIPHBOJHOIO ABHIATENS ITOTEHI[HO-
MeTpoM RP1 mepeBecTH reHepaTop B PEKHM BBIJaUH aKTHBHOH MOIITHOCTH 50 BT. 3armicars Te-

KVIITHE 3HAUYCHHA PCAIMHDBIX ITAPaMCTPOB.

° Ha LKV momare DHUCTaHI[HOHHBIE KOMAHILI Ha OTKIIFOUEHIHE OJHOH H3 JIHMHHII
3JIEKTpoIepeaay. 3aricaTh H3MEHHBIIHECS 3HAUEHHS PEKHMHBIX ITAPaMETPOB.

Brumarue! Ilpu nomepe ycmﬂﬁuuﬁﬂcmu CHUHXPOHHOZ0 ceEHepamopd, 6bI36AdHHOZ0 0N~

KJaroueHuem o0rou 13 JIDI1I, Heodxo0uMO OoMKIIOUUMb ZEHEPAMOP O0M CeMU GLIKJII0 Uameiem

03 (0ucCmAHUIOHHO, HA MHEMOCXeME JIOKATIbH020 KOMNJIeKCA YApAeJdeHUA JJIeKmpocmdHuiiu

No2).

. OTKIIIOUHTE T'eHePaTop 3NEKTPOCTAHIMH No2 OT CETH JUCTAHIMOHHON KOMAaHIOH
OTKIIrOUeHH S BRIKIrouaTensd Q3. IlepeBectr nmoreHinoMeTrp RP1 moayiisa Bo30OyKIeHH S B KpalHee
neBoe nojiokeHue. IleperectH nmoreHipoMeTp RP1 moayia «lIpeoGpazoBareis 4acTOTEI) B KpaH-
Hee JIEBOE IONoKeHHe. OTKIIIOYHTE ITEPeKIovaTelnb « CeTh) HCTOUYHHKA BO30YKIEHNS CHHXPOH-

HOro reHeparopa. llepexmouarens SAl paspenreHns paboThl YaCTOTHOIO ITpeoOpa3oBarTeis Ie-
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° Ha LIKJIY momate KOMaHIBI TEJE OTKIIFOYEHHS BCEX BBIKIIIOYATEJIEH B BJIEKTPO-

BHEPTETH‘IEGI{Dﬁ cHcTeMe. OTKIIOYHTE aBTOMATHI HCTOUYHHKOB ITHTAHHSI MOJEIIeH JIEKTPOCTAH-

11 Nol 11 No2.

° OCTaHOBHTE padOTy IMpOorpaMM VIIPaBIEHHS Ha 3IeKTPOCTaHIISIX Nel i Ne2 KHOII-
KOH «CTOID, KOMaHIOH I'JTABHOI'O MEHIO « Y ITpaBlIieHHe — CTOID WIH ropsyel Kiiapuinen Fo6. AHa-
JIOTHYHBIM 00pa3oM, OCTAaHOBHTE padoTy Iporpammel yiipaeiaeHHS Ha LIK/1Y. BHumanme! [Ipn
OCTaHOBE PabOTHI IPOrpaMM Ha JIOKAIBHBIX KOMIUIEKCAX VIIPABIEHHS SIIEKTPOCTAHIHSIMH, TIPO-
rpammMHOe o6ecriedeHHe Ha L[KJTY BeigaeT cooOIeHHe, O TOM, YTO OJHH H3 KIIHeHTOB HH()OPMa-

ITHOHHOM ceTH OBIII OTKIIIOUEeH. DJTO He SIBIIIeTCS OIIIMOKOM.

. [ IpoaHam3HpoBaTh IMOIYUYEHHBIE JAHHEIE, CIIEIATh BRIBOIBI O BIMSHHH ITapaMeET-
POB 3EKTPOSHEPrETHYECKOH CETH Ha PeXHM paboTHl ITOTPeOHTENeH H CTaTHYECKYIH YCTOHYH-
BOCTh CHHXPOHHEIX IeHepaTOpoB. O(OpMHTE OTYeT IO JabopaTopHoil paboTe. B oTueTe oTpa-
3UTh, KAKHE IIPEUMYIIECTBA JAET HCIIONIb30BAHIE CHCTEMEI TEIIEH3MEPEHHNI, TEIIE CHTHATH3aI[H

H TCIICYIIPABJICHHA.
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Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. Haspanme paloThI,

2. Ilems paboTHI,

3. KpaTkue TeopeTHYEeCKHE CBEICHH S,

4. OrmicaHHe HCIIONIb3YEMOI'0 00OPYAOBAHIS H MaTePHAJIOB,
5. llopsaaoK BRIIOJIHEHHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

K OHMPOJIbHbBIE 601POCHI.

1. Kakwue 3agaun orepaTHBHOIO KOHTPOIIS H YIIPaBIIEHHA?
2. Crpykrypa ACKY 3, mocTtpoeHHas ¢ npuMmeHeHHeM 1135BM.
3. PasBHTHE CHCTEM aBTOMATH3AIMH H AHCIIeTYepH3aH COC

4. OcHoBHEIE 3agaun ACJIY?
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3. Yuebno-memoouueckoe u uH@hopmauiloHHoe obecneuerue 0UCUUNTIUHbL

5.1 Ilepeuers 0CHO6HOU U 00NOJIHUMENILHOU JIUMEP AMYPbl, HEOOX00UMOIL 011 0C60e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHO6HOIL TUmMep AmMypol:

1. @QuwrmmoBa, T.A. OnruMH3aIHg PeKHMOB 3JIEKTPOCTAHIIHIL H SHEPIOCHCTEM . Y4el-
HUK / T.A. Omwmmopa, IO.M. CugopkrH, A.I'. PycuHa ; MHHHCTEpCTBO 00pa30BaHHI H HaYKH
Poc-cmrickon @epeparipi, HOBOCHONPCKHUH rOCYAapCTBEHHBIN TEXHHYECKHH YHHBEPCHTET. - 2-€
n3a. - HopocuGupck : HI'TY, 2016. - 359 c. : cxeM., mi. - buGmmorp.: ¢. 349-350 - ISBN 978-5-
7782-2743-9 ; To Ke | OIeKTPOHHEIH pecypc]. - URL.:
http://biblioclub.ru/index.php ?page=book &id=438316

2. Kymeena, JI.U. [IpoexTHpoBaHHe MOoAcTaHIINH | yueOHOoe ocobue / JI.U. Kymneera, C.B.
Mutpodanos, JI.A. CemeHOBa ; MHHHCTEPCTBO 00pa3zoBaHHI H HayKH Poccrrickon Dee-paliiiH,
OpeHOyprekui ['ocymapcTBEHHBIH YHHUBEPCHTET. - OpeHOypr : OI'Y, 2016. - 111 c. : wi1., cxeMm.,
Tal11. - buomuorp.: ¢. 61-63 - ISBN 978-5-7410-1542-1 ; To xe | OnekrponHsrit pe-cypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=468847

3.1.3 Ilepeuens 0onoHUMENbHOU JIUMEPAMYPbL.

1. Hemupocknn, A.E. 3nekrpoobopyaoBaHHE 3JIEKTPHYECKHX CETEH, CTAHIIMH H TIOJ-
craHiH ;| yueOGHOoe nocobue / A E. Hemmposckuii, U.JO. Cepruesckas, JI.JO. Kpemnsnmena. - 2-e
3. gomn. - MockBa ; Bornorga : MHpa-Unxeneprs, 2018. - 149 ¢. : wn. - bubmnorp.: ¢. 114 -
ISBN 978-5-9729-0207-1
http://biblioclub.ru/index.php ?page=book &id=493858

. To  xe | OnekTpoHHBIH ~ pecypcl. - URL:

5.2 Ilepeuens yuedOHO-MemoOUUECKO20 0D ecneueHUA CAMOCMOAMENbHOU padomsl 00y-
YAOWUXCA NO OUCUUNIIILHE

1. Metomueckue peKOMeHIAIHH I TTIOATOTOBKH K ITPAKTHYECKHM 3aHSITHSM 10 JHCIIH-
IIITHHE « ONEeKTPHYEeCKHE CTAHI[HH H TTOACTaHIHHY.

2. Meroanyeckiie peKOMEH AN U1 ITOJATOTOBKH K ITa00paTOPHBIM 3aHSTHSM I10 JHCIIH-

TLIIHHE {{SJIEI{TPHIIEGIGIE CTAaHITHIT H ITOACTAHIIITIH ».

3. MeTtoamyeckue PEKOMEHIAITHI JUIA BBIIIOIIHEHITA KYPCOBOI'O ITPOCKTA ITO JHCIHIUIMHE
{{SHEETI)H‘IECKHE CTaHITHIT H ITOACTAHIITH .
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3.3 Ilepeuenn pecypcoeé uUH@ oOpMauilOHHO-Me1eKOMMYHUKAUUOHHOU cemut HumepHem,

Heo0X00UMBIX 019 0C60€HUA OUCHUUNIIHbBL
1. http://www.biblioclub.ru -ObC " YHHBepcHTETCKasL OMOIMIOTEKA OHITAH"

2. http://www.iprbookshop.ru/ - OnekrpoHHo- 6udimoreuHas cucremMa [PRbooks
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IIprnoxeHue A

YKazanue no mexHuke 0 esonacHocmiu

J1o Hayaia paboTel CTYIAEHTHI 00S3aHbl H3YUHTH IIPABHIIa TEXHHUKH Oe30ITaCHOCTH ITPH Pa-
00Te C 3neKTpoycTaHOBKaMH. OO0 M3YUYEeHHH ITPAaBHII TEXHHKH Oe30ITaCHOCTH M ITOIYYEHHH HH-
CTPVYKTa’ka CTYACHTHI PACITHCEIBAIOTCS B CITEIHAIBHOM KypHaie. CTYAEHTH, HE H3YUHBIIIHE IIpa-
BHJIA TEXHUKH O€30ITaCHOCTH M HE IPOIIEAIIIE HHCTPYKTaX, K BBIIIOIHEHIIO J1a00PAaTOPHEIX pa-
OOT HE JOITYCKAOTCA.

YueOHas rpyrma (JIH IMOATPYINa) pazOHBaeTcs Ha OpHIajbl, YHCIO KOTOPHIX YKa3bIBa-
eTCA MPEIogaBaTelIeM, a COCTaB OpHIaJi KOMIUIEKTYETCS CTYIEHTaMH Ha JJOOPOBOJIbHBIX HaYaIax.
CIHCOK I'PYIIIBI (TIOATPYIOIBI), Pa3OHTOH Ha OpHIajIbl, CTapOCcTa IPeJOCTABRIISIET ITPEIO [aBaTEIo,
BEIVIIEMY JIa0OPATOPHBIE 3aHSITHAL

Kaxnas i3 OpHraJ BEINIOIHSAET 1a00PaTOPHYIO pa00Ty B COOTBETCTBHH € I'Ppa(pHKOM, HaXO-
asareMcs B 1adopaTOPHH.

[lepen KaxIbIM 3aHITHEM CTYAEHT 00S3aH ITOATOTOBUTECS K BEITIOIHEHHIO J1a00paTOPHOH
padOoTHI TI0 JaHHOMY METOJHUYECKOMY ITOCOOHIO H peKOMeHIYeMOH nuTeparype. [lepen HauamoMm
paboTHI TIperolaBaTellb IIPOBEPSIET 3HAHHUSA CTYAEHTOB IO COAEP KAHHIIO BEHITIOIHIEMOH PadOTHI.
[ I110X0 MOATrOTOBIEHHBIE CTYAEHTEL K BBRITIOHEHHIO I1a00PaTOPHOH PadOTHl HE JOITYCKAFOTCAL.

PaGotas B mabopaTopuu, HEOOXOAUMO COOIIOAATE CIIEAVIOIIHE ITPaBHIIA;

K BrIImomHeHro m1adopaTopHOH paboTHI CIIEYET MPHCTYIIATh TOJIBKO ITOCIE ITOITHOTO VSIC-
HEHHSA €€ COAePrKaHH A U IOJIYYEeHH S JOITyCKa K HEH.

2. HaunHate paboTy CIeAVeT ¢ O3HAKOMIIEHHS C IIPHOOpaMH H 000pPYIOBAHHEM, ITPHME-
HSIEMBIMH B JJaHHOH paboTe.

3. Ha maGopaTopHOM CTOJE AOKHBI HAXOAUTHCS TOJIBKO ITPEIMETHI, HEOOXOMUMBIE IS
BEITIOJIHEHHS JaHHOH PadOTHI.

4. PacrionnokeHue araraparypsel Ha pabodeM CTOJIE JOIKHO OBITh TaKHM, YTOOEI CXeMa CO-
eIHHEHHH TIOJIYYIIachk HaHOOoJIee ITPOCTON, HArTIIAHOH H padoTa ¢ armrapaTypoH Obliia yaoOHOMH.

5. KematempHO, YTOOR cxXeMy coOHMpal OIH H3 WIEHOB OpHIadbl, a APYTHe KOHTPOIHPO-
BaJIH.

0. IIpu cOOpKe CIOKHBIX CXEM CIIEAYET BHAYAIIE COEHHUTE ITIABHVIO, ITOCIIEA0BATEIIbHYIO
I[eIb, HAYHHAsI COOPKY OT OJHOTO 3aKHMa HCTOYHHKA TOKA H 3aKaHYHBas Ha IPYTOM, a 3aTEM YKe
TTOJIKITIOYHTS TapaUIeIbHBIE I[ETIH.

NOKYMEHT MOANVCAH | N
3NEKTPOHHOW MOAMUCHIO a, HEOOXOMMO YOEMThCA B MPABHIIBHON yCTa
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8. CobOpaHHasg cxeMa o0g3aTelIbHO JOIKHA OBITH IIPOBEpPeHa ITperogaBareleM HIIH cTap-
IITHM J1a00paHTOM H TOJIBKO C HX Pa3peEIleHNS MOKET OBITh BKIIFOUEHA IO HAITPSKEHIE.

9. Ilpn BKIFOUEHHH CXEMBI 0COO0€ BHUMAHHE CIIeAYeT OOPAaTHTh Ha MTOKa3aHHs aMIIEPMET -
POB H APYIHX H3MEPHTEIBHBIX ITPHOOPOB. B cirydae pesKoro ABHKEHHS CTPEIIKH aMIlepMeTpa K
KOHIIY IIIKAJIBI CXEMY HEOOXOAHMMO HEMEIJIEHHO OTKIFOUHTE OT HCTOUYHHKA HAITPSDKECHIS.

10. HeoGxommo GepeXHO OTHOCHTHCS K armrapaType, HCIIOIb3yeMOH B padoTte. O00 BcexX
3aMEYEHHBIX HEHCITPABHOCTSIX WIH ITOBPEXKICHISIX CTYIACHT JOIKEH HEMEUIEHHO COOOIIUTE ITpE-
ITOIaBAT IO HIIH JTa0OPaHTYy.

11. Ilocre BeInomHeHHS palboTHI CTYASHT 003aH, He pa30Hpas CXeMBlI II0Ka3aTh II0JIyYEH-
HBIE JAHHBIE ITPEIogaBaTelr0. ECIN pe3yiabTaTel H3MEePEHHH BEPHBI, TO IIPETIOfaBaTellh HX ITOJ-
ITHCBHIBAET. DKCIIEPHMEHT C HEIIPABHIILHBIMH PE3YIIbTaTaMH CIIEVET IIOBTOPHTE.

12. Cxemy crexyeT pa3OHpaTs TOJIBKO ITOCIIE €€ OTKIIFOUEHHS OT CETH.

13. KaTteropuyueckH 3ampernacTCs:

— Tporark pyKamMH OTOJIEHHBIE ITPOBOJIA M YAaCTH IIPHOOPOB, HAXOJSAIIHECS IO HAITPSDKE-
HHEM, JaKe eCIIH OHO HEBEIIHKO,

— IIPOU3BOJUTH H3MEHEHHS B CXeME ITPH ITOAKITFOYEHHOM HCTOYHHKE ITHTAHH S,

— 3aMEHATH W OpaTh 000pYAOBAHHE, WIH IIPHOOPEL ¢ APYTHX paboUHX MECT

— 0e3 paspeleHNs MpernoaaBaTerls Wi 1adopaHTa,

— OTXOJHUTH OT TPHOOPOB H MAIIMH, HAXOMSMIIHXCS IO HAITPSDKEHHEM WIIH OCTaBIISATH
CXeMYV IT1OJI HaIIpPsDKEHHEM ITpH 00paboTKe pe3yIIbTaTOB H3MEPEHH,

— IIEperpykKarh IIPHOOPEI TOKOM HJIH HAITPSDKEHHEM, ITPEBBIMIAIOINM HOMHHAIIPHOE 3HAa-
YEHHE.

[IpoBepKyY HAIHYHA, ITOJIABAEMOr0 K CXEME HITH 3JIEMEHTAM CXEMBI HAIIPSDKEHIS HEOOXO-
JTUMO TIPOH3BOJIUTE TOJIHKO KOHTPOJIBHOH JIAMITOYKOH HIIH BOIIBTMETPOM, COOIIFO s IpaBHiIa TeX-
HUKH 0e30ITaCHOCTH.

IIpu pabore B mabopaTopHH CIIeAYeT CTPOro COOMOAATh MEPHI IIPEIOCTOPOKHOCTH, TaK
KaK SIEKTPHYECKHH TOK, IIPOXOASIIHH Yepes TENIO0 YeJIOBeKa, BETHUYHHOH B 0,025 A yiKe SBIISETCS

OITaCHBIM JJIH KI3HH .
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ComepKaHHe

No C1p
IUTI
BBegeHie
1. Llems o 3agaun H3Y4eHHS JUCIIHITIIHHEI
2. OO0GopyIOBaHHE H MaTepHAaJIbI
3. HanmeHoOBaHHE ITpaKTHYECKHX padoT

4, CozepKaHHe ITPaKTHYECKHX padoT

4.1 Ilpaxrnueckas padora Nel HarpyszouHas criocoGHOCTE ITPOBOIHHKOB

4.2  llpakrmueckas padora Ne2 HarpyzodHas crmiocoGHOCTh TpaHC(OPMaTOPOB

4.3. llpaxrnueckas pabora Ne3 IIpoBepka ITpOBOJHHKOB Ha TEPMHYECKYIO CTOHKOCTE
IIPH KOPOTKHX 3aMBIKAHH SIX

4.4  llpaktnyeckad padora Ned DIeKTpPOIHHAMHYECKHE CIUIBI B 3IIEKTPOYCTAaHOBKAX.

4.5 llpakrnyeckas padora Ned IIpoeepka INHHHEIX KOHCTPVYKIHH Ha 3MIeKTPOAHHA-
MHYECKYIO CTOHKOCTB.

4.6 Ilpaxrnueckas padora Ne6 BriOGop BRIKIIIOUATEIEH.

4.7  llpaxrnueckas padora Ne7 BeiGop pazbeJHHHTEIIEH.

4.8 Ilpaxtmueckas paGora Ne8 BriOop H3MepHTEIbHBIX TpPaHC(POPMATOPOB TOKa H
HAITPSTKEHII.

4.9 llpaktnueckas padbora Ne9 BriO0p TOKOOr paHHYHBAKOIIIX PEAKTOPOB.

S Y4yeGHO-MeTOIHYECKOEe H HH(POPMAIIHOHHOE 00eCIIeYeHHE JTHCIIHIUIHHBI

5.1 IlepedyeHb OCHOBHOH H JOIIOJIHHTEIBLHOH JIMTEPATYPEL, HEOOXOMHMOH I OCBOE-
HH S I CIUTLTHHEBI

5.2 llepeueHs yueOHO-METOAHUECKOTO 00eCIIeYEHHS CAMOCTOSTEIILHOM padboThl 00Y-
YAFOIIIMXCA IO JHUCI{MIUTHHE

5.3 IlepedyeHn pecypcoB HH(POPMAIHOHHO-TEIeKOMMYHHKAITHOHHOH ceTH MHTepHET,
HEOOXOMMEIX JUIS OCBOSHH S JHUCIHITINHEI

[ IpuioxeHue
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BrejieHue

[IpaKkTHUeCKHE 3aHSATHS CO3Mal0T ONTHMAIbHBIE JUIAKTHUYECKHE YCIIOBHS IJISI JESTEND-
HOCTHOI'O OCBOEHHS CTYAEHTAMH COJAEPKaHH I H METOIOJIOTHH H3y4aeMOH JHCIMIIIMHEL. [ [pakTH-
YecKHe 3aHATHS 3aHHMAIOT IIPEHMYIIECTBEHHOE MeCTO IIPH H3y4eHHH OOIIeIpodeccHOHaIbHBIX
H IPOo(eCCHOHAIbHBIX AHCLHMIUIHH. [IpakTHYeckHe 3aHSTHS IIPOBOAITCS C IIENIBIO BEIPAOOTKH
ITPaKTHYECKHX YMEHHH H IIPHOOPETEHNS HABBRIKOB B PEINEHHUH 3a7ayd, OTPabOTKH VIIPaXHEHMIL,
BBITTIOIIHEHHH YEPTEKEH, IIPOU3BOACTRE PACUETOB H T.II.

[{enpr0 MpaKTHYECKHX 3aHSITHH SBIAETCS ()OPMHPOBAHHE ITPAKTHYECKHX YMEHHH — ITPO-
(pecCHOHAIBHBIX (BBOIOIHATh ONpeelIEHHBIE JTeHCTBHS, OIlepallii, HeOOXOHMBIE B IIOCIEIYIO-
II[eM B ITpo(peCCHOHAILHOH JeSITeTbHOCTH) HIH Y4eOHBIX, HeOOXOHMBIX B TIOCIEAYIOIEH yuel-
HOI1 AeSTeIFHOCTH IT0 O0IIeITpodeCCHOHAIFHBIM H ITPO()eCCHOHAILHEIM JTH CITHIDIHHAM.

buGmorpadryeckini CIICOK COAEPKHUT CBEJAEHHS O CIIPAaBOYHOH IIMTepaType H JOITOIIHH-

TCIIBHBIX H3AaHH TX, HeOOXOIHMMBIX IS }’T‘HY@HEHHGI‘G H3YUCHHA OTACIIBHBIX BOIIPOCOB.
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1. I[ens u 3a0auu uszyueHus OUCUUNIUHDL

]_[E:HB H3YVUCHHA JHCIHIUIIHBI {{SHEI{TPHIIECIGIE CTAaHITHH H ITIOJCTAHIIHI» COCTOHT B H3Y-

HCHIC BJIEK'I‘IJDD@GP}",I[DEEIHI[H H CXCM 3JICKTPHYCCKIIX coeJHHEHHI BHEI{TPGCTEH{L[IIﬁ H ITOJCTaH-

I_[]?]ﬁ:, ITOJT'OTOBKA Gﬁ}ﬂIﬂIDH_[H}{GH K ITPOBEACHHIO PAa3JIMYHBIX MCPOITPHAT Hﬁ: HalIpaBJICHHBIX Hd I10-

BBIITNICHIC HX HaASHKHOCTH.

3agauyeH JUCLMIUIHMHBI 00ecIieueHHe HEOOXOIIMOT O YPOBHA OCBOCHHA COACPHaHHA JHC-

I[MIIHHEBL, (DOPMHPOBAHHE ITPO(eCCHOHAIBHBIX KOMIIETE HI[HH BBIITYCKHHKA.

2. Obopyodosarue u mamepuaisl

ArmapaTHbIe CpeicTBa: IIepeHOCHOI HOYTOYK, IIPOEKTOP, JOCKAa MarHHTHO-MapKepPHasl.

YueOHasl ayauTOPHS IS ITPOBEACHHS YUeOHBIX 3aHSTHH, OCHAIleHa O0OPYAOBAHHEM H

TEXHHYCCKIMH CPEACTBAMH Dﬁ}HIEHH_}I.

3. Haumenoeanue npakmuueckux paoom

No TemMbr

T CITH -
TITHHEI

HanmeHOBaHHE TeM AHCITHITIIITHBI, HX KPATKOE€ CO-
ACPKAHIC

O06BeM
YJaCcOB

M3 HUX TTpaKTHie-
CKas ITOATOTOBKA,
JaCOB

7 ceMecTp

IIpaxTHyeckas padora Ne 1. Harpy3odyHas cIio-

cOOHOCTBD ITPOBOJHHKOB.
Hﬂ,}"‘HITLCH BBITIOJIHATH ELIﬁGp CCHCHITA ITPOBOJ OB
TI0 SKOHOMHYECKOH ITTIOTHOCTH TOKa.

IIpakTHyeckas padora Ne 2. Harpy3ouHad cIio-
COOHOCTh TPaHC(POPMATOPOB.

[ IproGpecTH HaBBIK TEIIOBOIO pacyeTa TPaHC-
(opMaTOpa H OIleHKH padOoThI TpaHCc(popMaTopa B
PasHEIE IIEPHOJIBI BPEMEHH.

1,5

IIpakTnieckan padora Ne3. [[porepka IpoBo-
HHKOB HAa TEPMHYECKYIO CTOHKOCTD ITPH KOPOTKHX
3aMBIKAHH SIX.

[ IproGpecTH HaBBIK ITPOBEPKH IIPOBOJHHKOB Ha
TEPMHYECKYIO CTOHKOCTE ITpH K 3.

IIpaxTHyeckas padora Ned, DjeKTpoJHHAMHYE-
CKHE CIUIBI B 3IIeKTPOYCTaHOBKAX.

AHamM3 1 pacyeT 3IeKTPOAHHAMIYECKIX Harpy-
30K, JEHCTBYIOIIHE Ha IIIHHBI.

IIpaxTHyeckas padora NeS, IIpoBepka IMHHHBIX

KOUCTNUKTIUN HA ATAKTNOTUHAMUYECKYIO CTOH-

OJOKYMEHT NMoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6 [HMHHBIX KOH-
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IIpakTnieckan padora Ne6. BeiOop BEIKITFOYATE-
TIEH.

[ IprnoGpecTH HAaBBEIK pacueTa H BEIOOPA BHIKIIIOYA-
TEJIEMH.

IIpaxTHyeckas padora Ne 7. BerOop pa3beIHHH-
TEJEH.
[IpubGpecTH HaBEIK pacueTa M BEIOOpaA pasbeHH-
TEJEH.

IIpaxTHyeckas padora Ne 8. BeiOop H3MepH-
TeJIbHBIX TPAaHC(POPMAaTOPOB TOKA H HAITPSTKEHHI.
[ IppoOpecTH HaBBEIK BEIOOPA H3MEPHTEIBHBIX
TpaHC()OPMATOPOB TOKA H HAITPSDKEHHII.

1,5

IIpakTnueckan padora Ne 9. Bribop Tokoorpa-
HIYHBAIOIHX PeaKTOPOB.

[IproOpecTH HaBEIK BEIOOPA TOKOOTPAHHYHBAIO-
IIIHX PEAKTOPOB.

Hroro 3a 7 cemectp:

4,5

HToro:

4,5
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4. Codepocariue npakmuueckux paoom

Ipaxkmuueckana paboma Nel. Hazpy3zounasn cnocodHocmb npo600HUKOE

HEJII’:.' HE],}”HITBGH BBITTOIIHATH EBI@DP CECHCHHA ITPOBOJORB ITO SKOHOMHIYECKOH TUIOTHOCTH

TOKaA.

OcHoébl meopuu.

Boloop npo600HUKO0E NO IKOHOMUYUECKOU nJ1oMmHocmu moKd. 1 [poBOTHHKH BEIOHPAIOTCA

IT0 SKOHOMHYECKOH INIOTHOCTH TOKA fsxx, KOTOPasI YCTaHOBIEHA | [paBHIaMH yCTPOHCTBA BIIEKTPO-
ycTaHOBOK (I1Y3), HeXoasd H3 MHHHMYyMa ITPHBEIEHHBIX 3aTpaT. B HOpMaIbHOM peKHMe IIJIOT-
HOCTb TOKa ] JOIKHA IMPHOTHKAThCSA K SKOHOMHYecKOH. CeueHHe ITPOBOJHHKA, OTBeYaroIlee
3TOMY TPeOOBaHHIO, BRIOHPAIOT B COOTBETCTBHH C BEIPAKEHHEM:

‘S" ~ SEEH. — HﬂpH.PHC‘I.XJBEH.J

2
IS S35 — JKOHOMHYCCKOC CCUHCHIIC ITPOBOJHHKA, MM |

. 2
s — OImKarlee (MEHI:-H_[E:E HIIH 6GJ'JLHIEE) CTAaHIAPTHOC CCHYCHHE IIPOBOJHHKA, MM |

Lopre pacy. — PACUETHBII TOK HOPMAIIBHOIO PekuMa, A

..., — BKOHOMHYecKasI INIOTHOCTh TOKaA, Afmz (3aBHCHT OT MPOJOIKHTEIEHOCTH HCITOIIE-
30BaHHMS MaKCHMAJILHOHM Harpy3kH 1 max., IIEpegaBacMOH IO JIMHHH IIH TOKOITPOBOAY, MaTepHala
IIPOBOJIHHKA, a TaKKe H30ILIIHH Kalelld). B CBS3H ¢ HeOIpeJelIeHHOCThIO B pacIpeie]IEHHH pa-
O0oYero Toka BAOIb COOPHBIX IIMHH, peKHMa padoThl H TPYA0EMKOCTBIO OIpeAe/IeHH I S KOHOMIYE-
CKOro 3(pdekTa MpOBOJHHKH COOPHBIX IHH IT0 SKOHOMHYECKOH ITIOTHOCTH TOKA J.... He BBIOH]pa-
HOTCS.

[IpoBepKa IIIMH, KOMIIIEKTHBIX TOKOITPOBOAOB, Kalellell H 3IeKTPHYECKHX aIllapaToB II0
Harpy304HOH CITIOCOOHOCTH. TeMriepaTypa IIPOBOJHHKA U B paboUueM pekKHMeE He JOJIKHA IIPEBBI-
II[ATh IIPOJOIIKUTEIBHO JOITYCTHMYEO TEMITEPATYPY Vppog. JOIL. T. €.

0 =V npos. don,

B IIY yCTaHOBIIEHEI CIEAVIOIIHE ITPOAOIIKHUTEIBHO JOITYCTHMBIE TEMIIEPATYPHL IPOBOJ -
HHKOB, IIIMH H Kabemned, °C:

[ IpOBOJHHKH H ITIMHEI 70

Kabem ¢ 6yMaKHOH H30ISLHEN HATPsDKeHHEM, KB

MeHee 3 80
[JOKYMEHT MOAONWCAH 65-75
SNEKTPOHHOWM NOoANUCLIO
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Ceptucpmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

PacueTHas HOpMHpOBaHHAS (HOMHHAIIbHAS) TeMIIepaTypa OKPYKaromlei cpelbl A1 IPo-
BOJHIKOB M KaOeleH, IPOJI0KEHHBIX HAa BO3AYXe, IIPHHUMAacTCs 25 °C, KkabeseH, ITpoI0KeHHBIX B
3emiie, — 15 °C.

B coorBercTtBHH ¢ ' OCT 8024-90 rpogonKuTenbHO AOITYCTHMAS TEMIIEpATypa HEH30JIH-
POBAHHBIX ITIPOBOAHHKOB ycTaHaBIHMBaeTca 90—120 °C B 3aBHCHMOCTH OT MaTepHaia ITOBEPXHO-
CTH pa3beMHEIX (B T. 4. OOITOBBIX) KOHTAKTHBIX COeHHEHHH. T akue TeMreparypsl IPHHHMAIOT B
KadeCcTBe KPHTEPHSI PaldOTOCIIOCOOHOCTH ITPOBOJHHKOB KOMIUIEKTHBIX TOKOIIPOBOJAOB (3aBOj-
CKOI'0 H3TOTOBJIEHHS), a TAK)KE OINHMHOBKH KOMIUIEKTHBIX PacIIpe/lelINTelIbHBIX YCTPOHCTB, KOTO-
PHIE ITPOXOMST THUITOBBIE HCITBITAHHS Ha HATPY30UHYIO CITIOCOOHOCTD.

[IpOJOIKHUTENBHO JOITYCTHMOH TeMIIEpaType ITPOBOJHHKA COOTBETCTBYET ITPOIOILKH-
TEIIBHO JOITYCTHMBIH TOK [ ,,505. son. (U181 KOMIUIEKTHBIX TOKOITPOBOJIOB M AIEKTPHYECKHX aIllapa-
TOB HAa3bIBAEMBII HOMHHAIEHBIM TOKOM /xom.). IS IIMH, TOKOIIPOBOJIOB H AIIEKTPHYECKIX aIllla-

PAaTOB YCIIOBHE BBIIIOJIIHACTCA, CCIIH BBIITOJIHACTCA COOTHOIIICHHE

Lot 6. < Kan kK7 1 pos don.

rae Ipab. n6. —HAUOOIBIINI PaOOUHil TOK | ka.n. — KO3(D(UIMEHT aBapHHHON ITEPETPY3KH,
k — TIOTIpaBOYHEBIIT KO3 (QUIHEHT HA TEMITEPATYPY OKPYKAKOIIEH CPelbl; Inpoo don. — IIPOIOILKH-
TEIBHO JOIIYCTHMEIH TOK ITPH HOPMHPOBAHHOM 3HAaUYeHHH TeMIIEpaTYPhl OKPYKAIOIIEH CpeIbl.

J1st KaGenen QOKHO BHIITOJIHATECS COOTHOIIIEHHE!

Ipab. n6. <kan- k° ky.ky. Inpoo oon.

rae kN. — IOIMpaBOYHEIH KO3(P(HI[HEHT Ha KOIHYeCTBO paboTaroInmnX Kadelei, MpoIoKeH-

HBIX PSIOM B 3eMIIe;, kUJ. — ITOIpaBOYHbBIH KO3 (QHIHEHT M1 KaOeneH, paOoTarIHX He IIPH HO-

MITHAJIbHOM HAIIPAAKCHIH.

YcnoBuS BRIUHCIEHUS Ipab. Hb.:

MecTo ornpeieneHus YCi10BHY

[TapaimienbHBIe WIH B3aHMOPE3epPBHPYEMBIE

OTKIIOYEeHHE OJHOH H3 IIelleH
IEITH

COOpHBIE IIIMHEI CTAHIIMH H ITOACTaHIHI
IIIMHBI B LETH CEKITHOHHBIX H IIIHHOCOEIHHH- HaunGonsmnie rmepeToKH MOIHOCTH

TeJIbHBIX BRIKITIOUYATEIIEH

PaboTa ¢ HOMIHAJIBFHONH MOII[HOCTBIO, IIPH I10-

NOKYMEHT NMOANMWUCAH

D -
ANEKTPOHHOW NOAMUCHIO HITAKCHHOM HAIIPAKCHITH 5% OT HOMHMHAIIb

HOI'O

Nencreutened: ¢ 20.08.2021 no 20.08.2022

76



[IpOAOITKUTETTBHO JTOITYCTUMBIH (HITH HOMHHAIBHBIN) TOK /505 son. , KAK TIPABUIIO, OTIPEJIE-
JTISIeTCS B pe3ylbTaTe HCIIBITAaHHH, a HHOT Ia aHAJTHTHYECKH Ha OCHOBE TEIUIOBOI'O pacyeTa IPOBO/I -
HHUKOB B YCTAaHOBHUBIIIEMCS palodyeM pekKHMeE. 3HAYEHHS [pos. son. KAOENEH M HEKOTOPBIX THIIOB
ITHH IpHBOASATCA B 11V, a HOMHHAIBHBIX TOKOB KOMITIEKTHBIX TOKOITPOBOJ0B H 3IEKTPHYECKHX
arnrapaToB — B KaTalorax M HH(OPMAI[MOHHEIX MaTepHalaxX 3aBOJOB-H3TOTOBHTENEH, a TaKKe B

CIIPAaBOYTHHKAX.

Koa(duimeHT aBapHitHOH ITeperpy3KH K, ,. I TOKOITPOBOJIOB H AIIEKTPHYECKHX aIlapa-
TOB IIPHHUMAETCS PaBHEIM 1, Kabenen — or 1 10 1,5 B 3aBHCHMOCTH OT Harpy3kKH B HOPMaJIbHOM

PeAIIME H ITPOJOILDEKHMTCIIBHOCTH ITCPET PY3KIL

[TorrpaBouHbIi KO3 (HIITHEHT HA TEMIIEPATYPY OKPYKAFOIIEH CPeIbl MOKET OBITh OITpejie-

JIeH T10 (pOPMYTIE:

9 ﬂnpu,q.,qnn. _ ﬂﬂEp.

\ ﬂnpu,q.,unn. _ ﬂﬂEp.HﬂH.

TI€ Yoxp. M Uoxpnon. — PAKTHUECKAS H HOMHHAIIbHASA TEMIIEPATYPEI OKPYIKAFOIIEH CPEJIBL.

[ TormpaBoyHBIHi KO3 PHIMEHT ky <1 3aBHCHT OT KOIMHYecTBa KaOeleH H pacCTOSHHSI MeKIY
HHMH B CBeTY [1, 4]; ky, yYIHTEIBaeT H3MEHEHHS YPOBH S ITPOJOJKHTEIBHO JOITYCTHMOI'O TOKA ITPH
HCITOIIb30BAaHHH Ka0Oells B CeTH HallpsDKeHHeM HIDKe (HHOTJ[A BBIIIIE) €0 HOMHHAIbHOI'O HaIIpsDKe-
HuA [ 1]. IIpH paBeHCTBe HOMHHAIBHBIX HaNPSKeHHH KaOelnsd H ceTH ky = 1.

Terutosoi pacyer noiH. ONpeaeneHue Inpoq. JOIL. MOXKHO IIPOBOJAUTE Ha OCHOBE TEIIJIOBOI'O
pacyeTa IIPOBOJHHKOB B CTAITHOHAPHOM paboueM peKuMe. Y paBHEHHE TEIUIOBOrO OaaHca IIIHHEL
3aITHCHIBAETCS B BHJIE:

P r+Q0.=0,+0,

rjae [ —TOK, A, r — aKTHBHOE COIIPOTHBIEHHE IIHHBI, OM;, OJc. — TEIUIOBOH IIOTOK, IIOIJIO-
II[AEMBIH IIMHHOH ITPH COJIHEYHOH pagHaiiu, BT, Ox U (J, — TEIUIOBEIE IIOTOKH, OOYCIIOBJIEHHEBIE
KOHBEKIIHEH H H3ITyYeHHEM, BT.

AKTHBHOE COITPOTHBIIEHHE

r=k;, r,

IJle ¥ — COIPOTHBIIEHHE IIIMHBI ITOCTOSHHOMY TOKY IIPH HOITYCTHMOH TeMIlepaType IIpo-
IOIDKHTEIIPHOTO PeKHMa,

ko. — xoa(pmiHeHT 100aBOYHBIX IIOTEPS.

AOKYMEHT MNOAMNMMCAH Ky 3aBHCHT OT TeMIIEPATYPEI H BRIUIICIIAETCS I1O
SNEKTPOHHOW NOAMUCHIO
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IJe p1 — YACIBHOE SIEKTPHYECKOE CONPOTHBIICHHE, TIPH HOPMHPOBAHHOI TEMITEPATYPE 49, ,

OM"M;

| — JUIHHA IIPOBOJHHMKA, M, § — IUIOINAAb CEYEHHS ITPOBOIHHIKA, M2 X

@, — TEMIIEPATYPHBIH KO3(P(PUITHEHT 3JIEKTPHYECKOTO COMPOTHBIIeHHSL, 1/°C; 9 — Temiiepa-
Typa, “°C.

B mmamazone temrieparyp 20 ... 120 °C xoappUIMEHT ap U1 MeAH, aTIFOMHHNS U €T0 CIUIa-

BOB OCTaeTC s IMPAKTHYECKH ITOCTOSHHEIM H ITpHMepHO paBHBEIM 0,004 1/°C [5].
KoadduimieHT 100aBOYHBIX ITOTEPE:
ky= k.ks.,
TIe k,, k6. — KO3()(PHITHEHTHI COOTBETCTBEHHO ITOBEPXHOCTHOTO A (pekTa H 3pdekra OIH-

30CTH.

B 3aBHCHMOCTH OT (PYVHKIIHH ./ f /R x0o3(p(HIMEHT £k, ompeensdercs, HaIIpHMED, IO KpH-
BBEIM. 3]IeCch f— 4acTOTa TOKa B CeTH, I'I[; R — COIPOTHRIEHHE ITOCTOSHHOMY TOKY IIIHHBI JJTHHOH

1000 M. {715 IIMH KOMBIIEBOTO CeYeHH k,, ITPHOIIKEeHHO BEIYHCISIETCS 10 (POPMYIIE:

kn .~ 14331019 /D- r=)?

rJe D U t — BHEIIHHH JHAMETP U TOIOIHHA CTEHKH IIIMHBI, M,

r— COIIPOTHBIIEHHE IITHHBI ITOCTOSHHOMY TOKY, OM/M.

B pacmnpenenurensHeIX yeTpoiicTBax (PY) HampsokeHHeM Boinie 1 KB paccTosHIE MeXTy
IMHHAMH Pa3HBIX (pa3 3HAYHTEIBHO OOIBINE HX IeOMETPHYECKHX pa3MepoB. IlosToMy A Heco-
CTaBHBIX IIMH k0. = 1 M k. = k11..

J1J7IS1 MHOTOITOJIIOCHBIX ITHH (PHCYHOK 1.1) kx. mpHMepHO paBeH KO3 (PHIMEHTY J00aB0Y-
HBIX IIOTEPh SKBHBAJIEHTHOH YeIUHEHHOH IUIOCKOH INMHHBI IMHPHHONH hsx., PABHOH IIHPHHE II0-
JIOCHI ITaKeTa A, M TOMIMHON bk, =N-b, Tlie

N — 4HCIIO TI0JIOC B ITaKeTe, b — TOJIIMHA ITOJIOCHI.

T eru1oBble TTOTOKH OT IIMHBI KOHBEKI[HH QR: H H3JIIYYCHHCM QJI COCTABIHOT COOTBCT-

CTBEHHO:
Ox. = qgx. Fx.,
On.=qn. Fn.,
IJe gx. M gi1. — YAeIbHas TeII00TAaua (VIeIbHEIH TEIUIOBOH ITOTOK) COOTBETCTBEHHO KOH-

BEKI[HEH H H3JIYUCHIIEM, BTE{M; F. — ITOBEPXHOCTD HIHHBI, YHACTBYIOIIAA B TCINIOOTAAUEC KOHBCK-

~

TTHEN. MHZ F.. —HMRIIVUAROITIAg TTOREDXHOCTh TTTHHEI, Mz .
OJOKYMEHT NoAarnncAH
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b &

PucyHok 1.1 — MHOI'OIIOIFOCHBIE IIIHHEI

Y IeTIbHBIH TEINIOBOH ITOTOK KOHBEKI[HEH PAaCCUHTHIBACTCS IO (POPMYIIE:

{r-=0g (19 _ 1913):

rJe ax. —Ko3(pPHIHEHT TEIDIOOTayH IIPH KOHBEKIIHH, BTI’MZ; Y, = —TEMIIEpATYpP BO3AYXA,
°C

JIII1 KpyrisIX H IDIOCKHX IITHH, PAcIIONOKEHHBIX BEPTHKAIBHO, KO3((HIIHEHT TEIIOOT-
JTauH IIPH eCTeCTBEeHHOH KOHBEKIIHH B 3akphIToM PY (3PY) mpuOIIKeHHO ONpeJelsieTcs CO-

I''IaCHO KakK:

t = (209 - 9,) £) ",

L TB. - Vg,

rae ¢=9,81 — yckopeHHe CBOOOTHOTO IaJeHHS, M/C;

T'e.=273+0, — TepMOJHHAMHYECKas TeMIIepaTypa Bo3ayxa, K; vg. —KHHeMaTHYeCcKas Bs3-
KOCTbh BO3yXa, M /C;

AB. — TEIUIOIIPOBOAHOCTh BO3yXa, BT/(M-°C);

A — IMOCTOSHHBIH KO3()(HIIHEHT, 3aBHCAIIHI OT (POPMBI IIIHH,

L — XapaKTepHBIHN pa3Mep (BBICOTA HIH JHAMETP IIHHEI).

YKazaHH4 O XapakTepe L, a TakKe 3HaueHH I 4 npHBeacHBI B Ta0imuile 1.1. [lapamerp ve.
3aBHCHT OT TEMIIEPATYPHL, a Ag., KpOME TOTO — OT JaBIIEHHS BO3yxXa. [IpH TeMIlepaType BO3IyXa,
OMm3KkoH K 25 °C, H HOpMaJIbHOM aTMOC(EPHOM JIaBIeHHH VY eJIbHBIH TeIlJIOBOH ITOTOK KOHBEK-
I[HEH MOKHO BBIYHCIIHTE IT0 (pOpMYyIIE:

G = B(ﬂ . ?93_)1'25.[,_{}'25
rJle 5 —IapaMeTp, 3HAUEHH I KOTOPOTro IMpHBEAeHEI B Tadmmle 1.1.

Tabmmia 1.1 — IlapaMeTprl ceyeHHS IIIHH

DopMa ceyeHHS IHHBI | XapaKTepHBIH pa3Mep IIHHEBI L paBeH A B
Kpyrnasa tpyOuaras BHEIIIHEMY AHAMETPY D 0,46 1,31
[ IpsmmoyronsHas (TpH
HQHﬂnnnTESTH;hTETTIIIIFUEI;JﬂHHCAH orrenTa [ 0.695 1.97
ANEKTPOHHOW NOANMUCHIO
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KoHBeKTHBHAS TeIIOOTAaua IMMHEI OTKpEIToro PY (OPY) 3aBHCHT Kak OT Nepenaja TeM-
IepaTyp, MpogIIs H pa3MepPOB IIIHHEI, TaK H OT CKOPOCTH BeTpa. HanMeHsbIIas TerooTgada H,
CIIEOBATEIbHO, HaHOOoJIee HeOIarOIpPHATHEIE YCIIOBHS PaOOThI IMIHMH OYYT IIPH MITHIIE (T. €. IIPH
CKOPOCTH BeTpa, OIH3KO0H K HYIIIO). TeM He MeHee, JakKe ITPH ITOITHOM IITHIIe KOHBEKTHBHBIH Tell-
11000MeH IMpoBOAHHKOB B OPY ocraercs Brmile, yeM B 3PY (1mpH cBOOOIHOH KOHBEKIIHH), TaK KaK

BHE ITOMEIIEHHH BCErIa HMeeTCs c1adoe IBHIKEHHE BO3AYyXa. Y AEIbHBIH KOHBEKTHBHBIN TEIUIO-
BOH IIOTOK, HaIIpHMepP, OT TpyOuaTtelX HMH B OPY IpH 1urHie nmpHOIHKEHHO OIPEIEIISIETCS 110
hopmynre:

G, = Bo(9 — 95 ) 12517025

0,75 01

rje Bp=1,61 Br/(Mm 3); L — XapakTepHBIH pa3Mep, PAaBHBIH BHEITHEMY JHAMETPY

IITHHEL DD, M.
B cootBercTtBHE € (1.15) 1 (1.16) yaemsHBIN KOHBEKTHBHBIH TEIUIOBOH ITOTOK B 3PY 1 OPY

IIPHBOJHTCAH K BHIOY, }",[[DﬁHDI\I}" AILE ITPAKTHHUCCKIIX PACUHCETOB.!

14
G =C /L

-1,75

3HaueHHs C, BT'M  IIpH pa3iIHYHBIX TeMIlepaTypax BO3AyXa (H COOTBETCTBYIOIIEH Tell-

JIOITPOBOJHOCTH H KHHETHYECKOH BS3KOCTH EDB,[[}"X&):, d TAKMKC PA3JIHYHBIX TCMIICPATYpPadX IIHH

yKa3aHbI B Tabmmie 1.2.

1,75
Tabmmia 1.2 — 3HaueHns C IpH pa3iHYHBIX TeMIIEpaTypax, BT M

C, BT'M_]"'?S:, TIpH
@opMa CEYEHH ST T
3. =25 °C J..=35°C Je.=35 °C
11151513)8 YCTaHOBKH
Ynpoo.oon.=70 °C | Snpoo.oon =90 °C | Snpoo.oon=120 °C
Kpyrnas (tpy0ua- 3PY 152 195 335
Tas) OPY 227 295 519
[ IpsvoyronbHaS
(IIHHa
3PY 230 295 508
pacItolIoKeHa Ha
peGpo)

,HJIH COCTABHBIX IIPOBOJHHKOB TCINIOOTdAady KOHBEKI[HEH C EH‘_‘;’I‘pEHHEﬁ IIOBEPXHOCTH
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4 4
g.=cc(IT " —Tg),
T eTUIOBOH ITOTOK, ITOTTIOINAaeMBIH IIHHOH ITPH COIMHEYHOH pagHaIlHiH (Ha eIHHHILY JJIHHEI),

IIPHOIMIKEHHO OIIpeAeNsaeTcs 0 (pOopMyIIe:

QC*: ﬂcL I‘.?C*
_ QE.,{[nn. + Qﬂ.,qnn. + Qc.
I11]_:m,z[.,,zp::in —
\ Thom.

TeroBon pacuer yA0OHO IMPOBOJUTH Ha 1 M JUIMHEI IIIHMHEI.

Taomma 1.3 — KoapHuipeHTE H3Ty4eHH S ITOBEPXHOCTH IIIHHEI

3HaueHHI KO3 (P QHIHEHTOB
MarepHa IIHHBEI HITH IBET KPacKH
g a.
AJTFOMHHHI (OKHCIIEHHBIH ) 0.15 0.4
Kpacka:
Oemnasa 0,88 0.3
JKeITas 0,9 0,44
3eJleHasd 0,9 0.65
KpacHas 0.9 0.65
yepHas 0,92 0,97
3adaHua:
3adarue Nel

OIMpeaemTh JOIYCTHMEBIH TOK ITPOLOIDKHTEIBFHOIO PEXKHMa OJHOIIOIOCHBIX H JBYXITOJIOC-
HBIX IIHH (cM. pHCYHOK 1.1a) 3PV, pacronokeHHBIX Ha peOpo M rtamms. TIIHHEI H3rOTOBIEHBI
H3 aroOMHHHS MapKH AJ[O H OKpallleHBI 3MaJIEBOH KpacKoH. PasMep OHOMH ITOJIOCHI ITHHEL 60X8

MDM.

3aoanue Ne2

Br1OpaTth cedyeHHe alFOMHHHEBBIX IIIMH OTKPBITOrO (HE3KPaHHPOBAHHOIO) Y4aCTKa TOKO-
IIpoBOJIa B IielH reHepaTtopa THiia TBD-110-2EY3 (pucyHok 1.2). HomuHanpHbEIE JaHHBIE TeHe-
paTtopa; Puow=110 MBT; Ugone=10,5 KB; c05(x.,—0.8. I'padpuK Harpy3ku reHepaTopa IpeJcTaBlIeH

Ha pHCYHKE 1.3. IIpHHSTE TeMIIepaTypy Bo3AyXa B 3PY paBHOH HOPMHPOBAHHOMH, T. €. 25 °C.

3aoarue Ne3

BriOpaTh ceuyeHHe aTIOMHHHEBBIX IIHH, COEJHHSIOMIMX TpaHchopmarop Tuma TJ[I]-
NOKYMEHT NOANMMUCAH

ANEKTPOHHOW NOAMCHIO 1 (cMm. pucyHOoK 1.2). B HOpMaIbHOM peKHME
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Harpy3ka KakJoro TpaHcdopMaropa cocTaBIsgeT 63 % ero HOMHHAILHOM MOIIHOCTH, a IIPH OT-
KITFOUEHHH OJHOTO H3 HHX Harpy3Ka OCTaBIIerocs B padoTe TpaHcpopMaTopa IIPeRBIIIAaeT ero Ho-
MHHAJILHYIO MOIIHOCTE Ha 20 %. [IpogonKHTEeIbHOCTE HCIIOIIB 30BAaHH I MAKCHMAIBHOH HAr PY3KIH

TpaHcopmaTopa Tmax. = 6300 4. TemriepaTypy BO3yXa IIPHHATH paBHOH 25 °C.

3aoarue Ned

BriOpaTh cedyeHHe aIFOMHHHEBBIX IIIHH B IIEMH TpaHcpopMaTOpa COOCTBEHHBIX HYK]
(TCH) tsmra TJJHC-10000/10 (prcyHOK 1.4) Ha cTOpOHe BHICHIETO HANpsDKeHH . [IpogomkuTenn-
HOCTh HCITONIB30BAHHSA MaKCHMaIbHOH HArpys3ku Imax. = 7500 4. MakcuManbHasg TeMIieparypa
BO3AYyXa B pacnpenycrpoiictBe 35 °C. IIpu nmoppexaeHHH pabodyero TpaHcpopMaTopa MOTpetH-

TelIH COOCTBEHHBIX HYKJI ITOIYYAIOT IHTaHHEe OT PE3ePBHOIO TpaHC(popMaTopa

3aoarnue Ned

Bri0pate M IMPOBEPHTH IO YCIIOBHSAM Harpepa B paboueM pexHMe KaOel ¢ alrOMHHHE-
BBIMH JKHIIAMH, CBSI3BIBAIOIE paciipedelmTenbHble MyHKTE PII 1 u PII 2 (pucyHok 1.5) ¢ mm-
Havmi 10 kB T3OL]. MakcumansHas Harpyska nmyHKTa PII 1 cocraBimsger Pmax. = 8 MBT, rmyHkTa
PII 2 — Pmax. =3 MBT; ko3 dHIHeHT MOITHOCTH Harpy3kH cose = 0,9. KaGenH IponoKeHsI B
3eMIIe, TeMIiepaTypa Io4Bel 15 °C. CyTouHble IpapHKH Harpy3KH paclipeflelINTelIbHbIX ITYHKTOB

IIpeACTaBIEHBI HA PHCYHKE 1.0

3aoarnue Neb

a) BEIOpaTh cevyeHHe aIIFOMHHHEBOH IIHHEBI 10 YCIIOBHIO JOITYCTHMOH TeMITEPATYPEI B JITIH-
TeJIbHOM peXHMe. MakcHManbHas TpexdazHasd Harpyska IenH paBHa 3200 kBT, MexayQa3Hoe
HaIlpsDKeHHe — 6 KB, xoapguimeHT MommHocTH — (),88.

0) IMPOBEPHTH, YAOBIETBOPSET JIH BEIOPaHHOE B ITYHKTE (a) ceueHHe IIMHHBI YCIOBHIO 3KO-
HOMMYECKOH TUIOTHOCTH TOKa ITPH ITPOLOIKHTEIBHOCTH HCIIOIB30BAHIS MaKCHMyMa HarpPy3KH,

paBHOH 0000 .

3aoarue Ne7
[Io ycnoBusaM pabdoyero pexuMa BeIOpaTh IIMHEL B sueHke PY 10 kB merm TypOorenepa-
topa THria TB®-100-2, umerorero cueaviomue mnapameTrpel: Pr.= 100 MBr1, Un.= 10,5 kB,

roem=0 RS Ju =6 ARvA TinHorewenaton nahoTaeT ¢ HOMHHAILHOH HAaIrPY3KOH 7 MECSIIER B I'OTY,
OJOKYMEHT NoarnncAH

SNEKTPOHHOW NOAMUCHIO
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a OcTalbHOE BpeMs HeceT Harpy3ky(,6 HOMHHaAIbHONH. CpaBHHTE IO BeIMYHHE IMTOIIEPEYHOIO ce-
YeHH S allFOMHHHEBBIE IIIMHBI TPeX IMpoQIuIeH: a) KopoO4daTkie, O) TpyOYaThie KPYITIOrO CEUYEHHS,

B) TpyO4YaTkle KBaJAPaTHOI'O CEYEHHSL.

3aoarue Ne8

MenHas ImMHa ¢ JOITYCTHMBIM JUIHTEIBHBIM TOKOM 860 A HeCeT TOKOBYIO HArpysky 750
A. Ompeaenurs, JOITYCTHM JIH JIJIS IIIHHEI YKa3aHHBIH TOK, €CIIH TEMITEpATypa OKPYKaFOIIEr O BO3-

nyxa oyger +40 °C.

3ao0arue N9

OIpeAeliTh TEMIIEPATYPY ATIOMHHHEBOH OKpAIlEHHOI IIHHEI cedyeHHeM 80X8 MM? ITpH

pabouem Toke 700 A M IpH TeMIlepaTypax Bo3ayxa: a) +25 °C 6) +15 °C.

3aoarue Nel()
T pexoKHIbHBIN Kalelns ¢ OyMaKHOH ITPOIIHTAHHOHN HM30ISIHeH, HanpsbkeHneM 10 kB, ce-
s g
YEHHEM aITFOMHHHEBOH KIIBI 150 MM™ IIPOIOKEH B TYHHEIIE H HArpykeH TokoM 175 A. IIpose-
PHTB, CMOJKET JIM Kalellb AIMHMTEeIbHO padoTaTh ¢ YKa3aHHON Harpys3KOH, eCIIH TeMIIlepaTypa BO3-

IyXa B TYHHEIE IMOAHSIIACh 10 +35 °C.

Tabmma 1.4 — JJonmycTHMBIH TOK ITPOAOIDKHTEIPHOIO PekKHMa HeOKpallleHHBEIX H OKpa-

IIIeHHBIX IIIHH 0e3 YUcTd COJIIHEYHOH pagHaIlHH

TeruoBoH IoToK, BT JlormycTHMEBIH paldoyni TOK, A
Tur yera- C YYETOM COJIHEY-
HOBKIL Oxpacka LIHH Ox. On Oc Ho 0e3 yueTa COIIHEY-
HOH paaHaI[HI
pagHaIHi

HeOKpallleHHbIE 15,9 34 1617 1853
Oemnas 03.2 25.5 2163 2300
OPY KelTas 1269 05.4 37.4 2108 2312
3eleHas 95.4 52,7 2019 2312

Trnantrad Q8 A '
NOKYMEHT NOONMCAH 53,2 2004 2312

SNEKTPOHHOW NMOAMUCHLIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 |
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PrcyHOK 1.6 — CyTO4YHEBIe IrpapHKH HArpy3KH pacIIpeleHTEeIbHBIX ITYHKTOB

K OHMPOJIbHbBIE 601NPOCHI.

1. Kak ocyInecTBiIeTCS IMPOBEPKA IIIHH T10 YCIOBHS HATPY30YHOH CITOCOOHOCTH?

2. Kak BIMSET HA JOITYCTHMBIH IIPOLOIKHT EIBHEIH TOK IIHH VAEIbHOE MEKTPHYECKOE CO-
ITPOTHBIIEHNE MaTepHana?

3. M3noxure MOHATHE O BBIOOPE IPOBOIHHKOR IT0 SKOHOMHYECKOH IUIOTHOCTH TOKA.

4. OOBSACHHTE BIHSHHE COJTHEYHOH PaJHaIlHH Ha IIPOJAOIIKHTEIIFHEIN TOK ITIHH.

5. HEPE‘IHGHHTE OT HEro 3daBHCHT KOHBCKTHBHAA TCIINIOOTHA4Yd HIHHBI OTKPBITOI'O PY

(OPY),

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Ipakmuueckaa paboma Ne2. Hazpyzournasa cnocooHocms mpanchopmamopoé

Ilens: [IpnoOpecTH HAaBEIK TEIUIOBOIO pacyeTa TpaHc()OopMaTopa H OLIEHKH paOOTHI TPaHC-

(popmaTopa B pasHbIE TIEPHOLI BPEMEHH.

OCHO6bI MeopUlL:

Br16op TpaHc(hOopMaTOPOB Ha 3JIeKTPOCTAHIMAX H ITOACTAaHI[HAX 3aKIIFOYAeTCSI B BRIOOPE
THITA, KOIMHYeCTBa, HOMHHAIBHONH MOITHOCTH, H HOMHHAJIbHOIO KO3((HIHeHTa TPaHC()OPMAaIH.

HommHanbHONH MOINMHOCTBIO TpaHC(OpMAaTrOopa HAa3bIBAIOT KaXXYIIYIOCS MOIIHOCTE
(HarpysKy), KOTOPYIO TpaHC()OpPMaTOP MO2KeT HECTH HEIIPEPEIBHO B TeUeHHe BCEr0 HOPMAalIbHOIO
CpOKa CIIyKOBI ITIPH HOMHHAIIbHBIX PeKHMHBIX YCIIOBHSX (HOMHHAIIbHBIX HAITPSDKEHHH, YaCTOTE H
TeMIlepaType oXJIaKAarolneil cpeibl). HopManbHEIT CPOK CITYKOBI Ha3HAYAKOT IIPHMEPHO PaBHBIM
CPOKY MOPaJIbHOI'O CTAPEHHA.

JleHCTBUTEIBHBIN CPOK CITYKOBI TpaHc(opMaTopa OIpeAeiieT ITPOLECC CTapeHH s H30IIS-
IIHH €70 0OMOTOK, KOTOPBIH, B CBOKO OYEPEb, 3aBHCHT OT TEMIIEPATYPBI H3OISIIHH OOMOTOK. J[JIs1
OYMaKHOH H30JISLHH, IIOTPYKEHHOH B MAaCIIO, HOPMAJIbHBIH CPOK CIIYKOBI 00eCIIEUHBAETCS IIPH
paboTe ¢ HeM3MeHHOH TemitepaTypol 98 °C. CremoBaTellbHO, TpaHcpopMaTop OyIeT HMETh HOP-
MAJIbHEIN CPOK CIIYKOBI B TOM CIIy4ae, eClIH TeMIIepaTypa B HanOolee HarpeToH TOUKe ero 0OMo-
TOK OyZIeT HeH3MeHHa H paBHa 98 °C. B 3THX YCIOBHSAX H3OIAIIHA TpaHCc(OopMaTopa ITOJIBEPracTCs
TaK Ha3bIBAEMOMY HOMHHAJIBHOMY (HOPMaJIbHOMY) H3HOCY.

[IpeBrIlIeHHE TemIlepaTypbl 0OOMOTOK TpaHc(opMaTOpa HaJ TeMIlepaTypOoH OKpYKaro-
II[er0 BO3AyXa 3aBHCHT OT MOIIHOCTH Harpy3kH. HOMHHAaJIbHYIO MOIIHOCTH TpaHC(OpMaropa
Ha3HAYarOT B COOTBETCTBHH C HOPMHPOBAHHBIM ITPEBBIIIEHHEM TeMIIEPaTyPsl OOMOTOK HaJl TEM-
IepaTypoH Bo3ayxa. OJHAKO IMPH YCTaHOBKE TpaHCc(pOopMaTopa Ha OTKPEITOM BO3AYXe TeMIIepa-
Typa IOCIEMHETO HE IIOCTOSHHA, a H3MEHSETCA B TEUEHHE I'0Jla B COOTBETCTBHI C KIIMMaTHYe-
CKHMH YCIOBHSMH. J[JI KaKJIO0H KIIMMAaTHYeCKOH 30HBI MOJKET OBITh YCTAHOBJIEHA TaK Ha3bIBac-
Mas SKBHBaJIEHTHASI 10 H3HOCY H3OIAINH TeMIIeEpaTypa Bo3ayxa 3a BpeMs T, IIpH KOTOPOH TPaHC-
dopmarop, paboTasi ¢ HEH3MEHHOH Harpy3KOH, HMeeT TaKOH K€ H3HOC H3OJIIIHH, KaK B JIEHCTBH-
TEIBHBIX YCIIOBHSAX IIPH TIEPEMEHHOH TeMIIepaType BO3[yXa 3a pacCMaTpHBacMBIH ITEPHO Bpe-
MEHHU. B KauecTBe HOMHHAIIFHON TEMIIEPATYPhI OXTTAXAAIOIEH CPEABI IIPHHATA TEMIIEpaTypa +
20 °C. JInsg BEpXHHX CIOEB Maclla HOPMHPOBAHHOE IIPERBIIIEHHE TEMIIEPAT YPHI ITPH HOMIHAIILHOH

Harpyske ®M(H) paBHO: I cHcTeM oximaxkaeHHsI M u JI — 55 °C, mina cucteM oxnaxkaeHns L[ u

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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CHcTeMaTHYeCKHe ITePerPy3KH — 3TO TaKHe Meperpy3KH, KOTOPEIM TpaHc(popMaTop MOXKeET
ITOJABEPraThCs CHCTEMATHYECKH (€KeCYTOUYHO B Yachl CYTOYHOI'O MaKCHMyMa Harpy30K), IIPHYEM
H3HOC H30JIIIHH 3a paccMaTpHBAeMBIH IIEPHO/L He IIPeBhIIIaeT HOMHHAIBLHOTO.

Ecmi TpaHcopMaTop B TeueHHe HEKOTOPOIO BpeMeHH paboTaeT ¢ Harpy3Koi MeHee HO-
MHHAJIbHOMH, TO H3HOC €r0 H30JISIIHH HAET 3aMelIeHHO IIPOTHB PacueTHBIX YCIIOBHIL. 3a CUET 3TOTO
TpaHcpOpMaTOP MOKHO MEPErPY3HTH Ha KAKOM-TO JPYT'OM OTpe3Ke BpeMeHH, T. €. ITIOHTH Ha YCH-
TIEHHBIH IMPOTHB HOMHHAJILHOT'O H3HOC H3OJIAI[HMH, HO TaK, YTOOB CYMMAapHOE YHCIIO OTKHTBIX Ua-
COB PaBHSTIOCH PaCYETHOMY.

T OIleHKH JOITYCTHMOCTH CHCTeMAaTHYeCKOH Meperpy3kH TpaHc]opMaTopa B Yackl CY-
TOYHOI0 MaKCHMyMa HeOOXOJHMO BBIITOJTHHTE PacueT ero TEMIIEPATyPHOI'O PeKHMa, T. €. BRIUHC-
JINTh H3MeHeHHe TeMIlepaTyphl Maclla H 0OMOTOK TpaHc(popMaTopa B TedeHHe CYTOK. J[JIg ATOH
I[EITH MOZKHO BOCIIONIB30BATECS CIIEAYIOIIHMH pacueTHBRIMH BEIPAKeHHIMH, CITPaBeITHBLEIMH ITPH
BHE3AITHOM H3MeHeHHH Ko3(HIeHTa (KpaTHOCTH ) Harpy3kH k ot ki=S1/Sg. 1o ko= S»2 / Su. ( Sg.
— HOMHHAaJIbHAas MOIITHOCTE TpaHcopMaTOpa).

[IpeBEIlIeHHEe TeMIIEPATYPHI Macia (B BEPXHHX CII0SX) HaJ TeEMIIepaTypOH OXJIaKJaroIlei

CPEJbI.
1
@H :E)]_'I'(@l_@l)'(l_ﬂ;)

rjae ®1 — npeBwIIIeHHEe TEMIIEPATYPEI Maclla, COOTBETCTBYIOIIEeE KOA(PDHIHEHTY Havyallb-

HOH Harpy3kH k1,

1+b-k2\"
91= O "\ 715

©2 — npeBHBIIIEHHE TEMIIEPATYPhI Macila, COOTBETCTBYIONIEe KO3 (PHIMEHTY HAarpy3KH k2,

1+b-k2\"
91 = O "\ 7373

rje b — OTHOIEHHE TTOTEPh KOPOTKOTO 3aMBIKAHHS K IIOTEPSM XOIOCTOIO X0,
T — IIOCTOSIHHASI BpEMEHH TEIUIOBOIO ITpoliecca TpaHc(opMaTopa, 1,
t —BpeMS, U,
m — IT0Ka3aTejIb CTEINEHH, 3aBHCHT OT CHCTEMBI OXIIaKIEHH S
[ IpeBrIIIeHHE TeMITEPATYPBI OOMOTKH HaJl TEMIIEPATYPOH OXIaXIarOIeH Cpelbl
Gnﬁ. — E')1-1 + ‘&Bnﬁ.{ﬂj. - K
riae A®o6.(H.) — cyMMapHBIH ITepeliaji TeMIlepaTypbl MeXKay HaHOollee HarpeTOH TOYKOMH

NOKYMEHT NOAMUCAH MHAJILHOH Harpy3ke. 3HaueHHSI A®00.(H.) H m
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Taommra 2.1 — 3HaueHHI A®006.(H.) H m

CHCcTeMA OXTIaKIeHH M | I, 101
AO06. (1), C 23 23 38
m 0.8 0.9 1

Temreparypsl Macia H OOMOTOK OITPEHENSIOT JOOABIEHHEM TeMIIepaTyPhI
OXIIaKIAFOIIEH CPEMBI Uy :
Y, =0, + 9
ﬂnﬁ — ®uﬁ + ﬂn
M3meHeHHe TeMIiepaTypbl OOMOTKH OIIPEIEIISET IPOLECC CTAPEHHI H30JLIIHH B TEUEHHE
CYTOK. M3HOC H30IS1HH YAOOHO XapaKTepH30BaTh BEJIMYHHONH OTHOCHTEILHOIO H3HOCA, T. €. OT-
HOIIIEHHEM CYTOYHOI'O H3HOCA HM30JIAIHMH B PacCMaTpHBAEMOM PeEXHME K HOMHHAJIbHOMY CYTOY-
HOMY H3HOCY (H3HOCY B YCIIOBHSIX, KOT'Zla TeMIlepaTypa OOMOTKH B HaHOOJIee HarpeTOH TOYKe I10-
CTOSIHHA H paBHa 98 °C).
OTHOCHTEIbHBLil H3HOC H30JISIMH L pACCUNTHIBASTCS B COOTBETCTRHI C IIIECTHIPATYCHBIM
IIPABHIIOM. IIPH H3MEHEHHH TeMIIEpAaTypPhl OOMOTKH Ha 6 °C cpok cIykOBI TpaHC(OopMaTopa H3-

MCHACTCH B JIBd Pd34.

Y,5.—98

L=2 &6
CHcTeMaTHYecKas Harpys3Ka IT0 paccMaTpHBaeMOMY I'pa(HKy JOITYCTHMA, eCIIH CpeJHEeCY-

TOYHBIH OTHOCHTEIIbHBIH H3HOC H3OIIIHH He ITPEBBIMIACT €AHHHIIBI.
24

L Ldt <1

~ 24

0

Ha rpagmuxkax (2.2, 2.3, 2.4), TIOCTPOEHHBIX JJII MaCISHBIX TPAaHC(POPMAaTOPOB C CHCTEMOH
OXIaKIeHHI /], TOCTOSHHOHN BpeMeHH 2.5 4, IIPH SKBHBAJIEHTHOH TEMIIEpaType OXJIa’KIaroIleH
cpexnl 0, 10 u 20 °C. I'padguxu B3a1e1 B3 'OCT 14209 -69 [3]. B TaGmuiie 2.2 JaHBI IIOCTOSHHBIE
BpeMeHH TpaHC(OpMaTOpPOB, a Ha pHCYHKe 2.1 — SKBHBAJIEHTHBIN JBYXCTYIIEHUATHIH CYTOUHBIH
rpapuK Harpy3kH TpaHc(opMaTopa, IS KOTOPOIr'o IIOCTPOEHEl paCUETHBIE KPHRBHIE.

[To ocn abciHce OTIOXKeHA KPaTHOCTh K ITpeIecTBYIO el Harpy3KH TpaHc(opMaTopa
HIIH KO3((HIIHEHT HaYaJIbHOH Harpy3kH (OTHOINEHHE HavYalbHOH HAarpy3KH K HOMHHAJILHOH), a
II0 OCH OPJAHHAT— KO3(Q(PHIMEHT JOITYCTHMOIO ITPEBBIIIEHHS HArPY3KH Kpon IO TOKY WIH IIPH

BOINER LIRIMGAN 1. KpHBBIE MOCTPOEHBI IS PAsIHUHBIX TPOIOI-
SNEKTPOHHOM NOANUCHIO - BP p I P TPOJT
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B cirygae paByxcryrieHuaroro pabodero rpadHka Harpy3KH IOPSIOK OIPeJelIeHHS JOITY-

CTHMOII Ileperpy3KH TpaHcpopMaTOpa IO KPHBBIM Harpy304HOH CITIOCOOHOCTH CIIEYEOIITHI:

1) B cOOTBETCTBHH ¢ MaKCHMAaJIbHOH pacyeTHOH HAarpy3KOH HaMedaeTcs THIT H HOMHHAIIh-

Hasl MOIIIHOCTh TpaHC(opMaTOpa SH H BEIYMCILIETCS €T0 Ieperpy3Ka:

2) Omnpenensgerca Ko3pQHIHEeHT HayalbHOH HaTrPy3KH:
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Pucynok 2.2 — I'papuK Harpy304HOH CIIOCOOHOCTH TPaHC(OPMATOPOB ¢ CHCTEMOMH OXJIa-

xaeHud JI mpu =2.5 4 u 3=0 °C
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3) nonB3YACh TaOIHIIEH 2.2, ONpeJelsIoT I HaMeyaeMOoro K YCTaHOBKe TpaHc(opMaTopa
ero IOCTOSIHHYIO BpeEMEHH. B 3aBHCHMOCTH OT BHJIa CHCTEMBI OXJIAKACHIS, IIOCTOSHHOH BPEMEHH
H SKBHBAJIEHTHOH TeMITEPATYPhI OXITaKAAOIIEH Cpebl BEIOHPAIOT HY?KHOE CEMEHCTBO PaCYETHBIX
rpapHKOB Harpy304YHOH CIIOCOOHOCTH,

4) o rpadukaM I1I ko3 pHIFeHTa HadalIbHOH Harpy3KH K| H pacuyeTHOH ITPOJOIIKHTENh -
HOCTH IIeperpy3KH t HaxoaaT KO3 (QHIHEHT JOITYCTHMOIO IIPeBhIIIEHHS HATPY3KH Ko zon.

5) cpaBHHBAS PaCUETHBIH K2 H JOITYCTHMBIH Koj0n. KO QHITHEHTHI ITPEBBIIIEHH T HATPY3KH,
JEJIAr0T 3aKIF0YEeHHE O JIOITYCTHMOCTH TaKOI'O pekKHMa IS TpaHc(opMaTopa.

Ecmi cyTouHBIH IpapHK MHOTOCTYIIEHYATHIH, TO €r0 IPeIBapHTEIIEHO IIPe00pa3yIoT B HK-

BHBAJIEHTHEIH JBYXCTyIIEHYATHIH TpaHK ¢ Harpy3KaMH: SKBHBaJIeHTHAs HayalbHas Harpys3Ka 3a

BpeMs 10 4, mpeamecTBYIONIEE HaUaly HAHOOIBIIEH IIEPETPY3KH :

2111 51'2 ti
\ Z:l=11 ti

OKBHBaJIEeHTHAs Harpy3Ka Ha BTOPOH CTYIIeHH (ITpH IIEPerpy3Ke):

513 —

2 2
¢ i=1 57t
23 — 2
~|.,.‘I Z?=1ti

rJie S1 —Harpyska (-’ CTYIIEHH, /i — BpeMS i-H CTYIIEHH, n] — YHCIIO CTYIleHeH 3a BpeMs 10

Y 710 Hadala IeperpysKi; n2 — 4HCIIO CTYIIEHeH 3a BpeMs ITeperpy3KH .
B ciry4yae aBYX IpeBBIIIEHH HArPy3KH HaJ HOMHHAIIBHOM, MEHBIIIMH MaKCHMYM YYHTBI-

BAIOT ITPH BBIUMCIIEHHH S73. . Pacuer S7» BexyT 3a 10 4 g0 wiH 1mocrie OONbIIero MakCHMyMa B

3aBHCHMOCTH OT TOr'0, T'JIe PacIIONOKeH MeHBIIIHII MaKCHMYM. EcITi TpaHc(OopMaTOp KPYITIBIH IO
paboTal ¢ OJMHAKOBEIM CYTOUYHBIM I'Pa(pHKOM Har Py3KH, TO IIPH OLIEHKE JOITYCTHMBIX IIEPETPY30K
TIPHHHMAIOT I'OIOBYIO SKBHBAIIEHTHYIO TeMITePaTyPy OXIaKAAr0IIeH cpeibl. E ¢l JIeTHHI rpadHk
HarpPy3KH TpaHc(OpMaropa HHXKe 3HMHETO, TO CIIeAyeT BOCIIOIb30BaThCS CE30HHBIMH SKBHBA-
JIEHTHBIMH TeMIIepaTypaMH OXIaKIaoIIeH cpelbl H ONPEAEIHTh OTAEIIBHO JOITYCTHMOCTh COOT-
BETCTBYIOIIHX IIEPETrPY30K 3HMOH H JIETOM.

ABapHiTHEIE TTepPerpy3KH — 3TO TaKHe IePerpy3KH, KOTOPhIe MOKHO JOITYCTHTh Ha TPaHC-
(popMaTOp B PEAKHX aBAPHHHBIX CIIyYasX (HaIIpHUMEP, IIPH OTKIIFOUYEHHH OJHOI'O H3 ITapallIeIbHO
paboTaBIIHX TPpaHC(POPMATOPOB) Oe3 ero IOBPeKAeHH. 3HaUYeHHS JOITYCTHMBIX aBapHHHBIX ITe-
PErPy30K Ha3HAYAKOT TAaKHM 00pa3oM, YTOOBI TeMIlepaTyphl 0OMOTOK H Macla TpaHCc(opMaTopa

HE ITPEBBIIIAJII BHH,‘IEHI]IT: ITPH KOTOPBIX ITPOHCXO AT HEGﬁpﬂTI]MI:-IE ITPOLECCHI, ITPCITIT CTBYIOIIIIEC

AOKYMEHT TIOANACAH Topa. MaxcHMansHO AOITYCTHMasA TEMIIEpaTypa
ANEKTPOHHOW NoArnchbio
Cepmudwmrar: 1 12000002A633E3D113AD425FB50002000002A6 MOTOK (E Hamboiee HElI‘pETGﬁ TG‘II{E) =140 °C.
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[IpH apapiiHEIX Meperpys3Kax HAYT Ha ITOBBIIIIEHHBIH IIPOTHB HOPMAIbHOI'O H3HOC H30JI-
I[HH. TaK Kak 3TH CIIy4YaH B SKCIUIYaTal[HH JOCTAaTOYHO PEAKH, a BPpeMS aBapHITHOI O PeKHMa Orpa-
HHYEHO, TO 3HAYUTEJIBHOI'O CHIKEHHS CPOKa CIIYKOBI ITIPOTHB HOPMAJIbHOTO ITPH 3TOM HE ITPOHC-
XOJTHT.

CormacHo [7] B aBapHHHBIX YCIOBHSX B TeueHHe He Oolee 5 CYTOK JIOITyCKaeTcs Iepe-
I'py3Ka MacISHBIX TpaHc(popMaTopoB J0 40 % Ha BpeMSI CYTOUHOI'O MaKCHMYMa ITPOIOJIKHTEIIh-
HOCTBIO He Oonee 6 4 B CYTKH, IIpHYEM KO3((HI[HEHT HayalbHOH Harpy3kH k/ He JOJKEH OBITh
6omee 0,93.

J{OIYCTHMYIO aBapHITHYIO TEPETPY3KY k20on.=1.,4 cleAyeT pacCMaTpPHBATL KaK HEKOTO-
PBIH YCIOBHBII pacyeTHBIH KO3(pHIMEHT, HCIIOIB3YEMBIH ITPH BEIOOpe TpaHC(HOPMATOPOB IO
YCIIOBHSIM aBapHITHOH Iepelr py3KH. BermuiHy JOITYCTHMOH aBapHIHOMN IIepPerpy3KH B SKCIIyaTa-
I[HH Ha3HayalOT B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH. I'papHKa Harpy3kKH, TeMIIepaTyphI
oXJIaKIarolier cpefibl. Ee onpeaersstor pacueToM TEIIOBOIO peskKHMa TpaHc(opMaTopa.

Boloop mpancghopmamopoé Ha nodcmanuugx. B Tex ciaydasx, Korjga Ha IO CTaHL[HH

OKa3bIBaeTCS BO3MOIKHBIM YCTaHOBHTEL OJHH TpaHCc(popMaTOp, BEIOOP ero HOMHHAIFHOM MOIITHO-
CTH ITPOH3BOJIST C YIETOM CIIOCOOHOCTH TpaHCc(popMaTopa K CHCTEMAaTHYECKHM IIEPETPY3KaM.

[Ipn ycTaHOBKe Ha ITOACTAHI[HH JBYX TPaHC(OPMATOPOR BEIOOP HX HOMHHAJIBHOH MOIII-
HOCTH OCVILECTBIISIOT C YUETOM BO3MOKHOCTH aBapHITHOH IEPErPY3KH IIPH ITOBPEKISHIH H O1-
HOM H3 TpaHCc(OopMaTOpPOB. B HOpManbHOM pekHmMe 00a TpaHcpopMaTOopa pabOTar0T ¢ 3aMETHOH
HEJIOTPY3KOH.

Ecim Ha MOACTaHIIMM HMEETCS TPH HAIIPpSDKEHHS, TO, KaK IIPaBHIIO, YCTaHAaBIIMBAIOT
TpeX0OMOTOYHEIE TPaHC(OPMATOPHEI HIIH aBTOTPaHC(OPMATOPEI, YTO B OOIBIIHHCTBE CIIYYaeB
JaeT 3aMeTHhIE SKOHOMHYECKHE BBITOJBI IO CPABHEHHIO C JIBYX0OMOT OUYHBIMH TPaHC(pOPMaTOPaMH.
[loHIKarompe aBTOTPAaHC(OPMATOPHI, SKOHOMHYECKH BCErJla BBEITOJHEE TPeXOOMOTOYHBIX
TpaHC()OPMATOPOB, HO HX IIPHMEHEHHE BO3MOXKHO TOIBKO B T€X CIIYYasX, KOrJJa CETH BBICIIETO
H CpeIHEro HapsbKeHHH pa0oTaroT ¢ 3(pQeKTHBHO 3a3eMISHHBIMH HelTpaJIsaMH.

Ecm npoekTHpyeMas MOACTaHIMI HMeeT CBSI3b Ha CTOPOHE HHU3MIETO (CPeJHErO) HaITps-
’KEHHSI C AIIeKTPOCTAHIHEH, TO IIPH BEIOOpe TpaHCc(pOpMaTOPOB Ha MOACTAHIMH HEOOXOHMO YIH-
TBEIBATh IPOTEKAIOIHE YePE3 HUX JOIOIHHTENbHEIE ITOTOKH OOMEHHONH MOIITHOCTH CTAHI[MH C CH-
CTEMOII.

Boioop _mparcghopmamopos _Ha_diekmpocmanyuax. {119 SMeKTPOCTAHIMH, HMEIOIIIX

MECTHYIO Harpy3Ky Ha I'eHepaTOPHOM HaIIpsDKEHHH, ITPeABapHTEIIFHO COCTABIIIIOT XapaKTEPHBIE

NOKYMEHT MOANUCAH
ANEKTPOHHOW NMOANMUCHIO
Cepudmkar;  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: ebayxopa TaTeAHa AnekcaHOpoBHa
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paboTel OMHOIO HaMOOIIee KPYIIHOIO T'eHepaTopa CTaHI[HH, ITOAKITIOYEHHOI O K IIIHHAM T'eHepa-
TOPHOI'O HAIPSDKEHI (ITPH 3TOM B ClIy4ae HEOOXOJHMOCTH OCTaJIbHBEIE TeHEPATOPBI (POPCHPYIOT
MOIITHOCTh JI0 HOMHHAJIbHOT'O 3Ha4YeHHs), O) IIPH aBapHIHOM COCTOSIHHH B CHCTeMe, KOIJ[a I'eHe-
PaTOPHI JaHHOH CTAaHI[HH JOJKHBI (DOPCHPOBATh MOIIMHOCTH A0 HOMHHAJILHOH. Ha ocHOBaHHH aHa-
JIH3a TIONYYEHHBIX I'PapHKOB BRIOHPAIOT YHCIO H HOMHHAIIbHYEO MOIITHOCTH TPaHC()OpPMaTOPOB
CBSI3H C CHCTEMOH.

CBSI3b C CHCTEMOH 4Yepe3 OAHH TPaHCc(OPMaTOp BO3MOKHA JIHIIb ITPH BRITTOTTHEHHH JBYX
YCIIOBHH: a) €CIIH MOIITHOCTE, BEIZlaBaeMasl CTaHI[HEH B CHCTEMY B HOPMAJIbHOM PeKHMe, He IIpe-
BBIIIIAET aBapPHHHOIO pe3epBa; 0) eClIH CHHKEHHE TEeIUIOBBIX OTOOPOB TYPOHHBI, 00YCIOBIIEH-
HOE BEIHYKJIEHHEIM OI'PaHHYEHHEM 3IIEKTPHYECKOH MOIITHOCTH CTAHIIHH ITPH HAPYIIIEHHH CBSI3H
C CHCTEMOH, BOCIIOITHHMO C IIOMOIIBIO PeAyKIHOHHO—OXIIaUTEIbHOH YcTaHOBKH (POY) (Tpomns-
BOIUTENbHOCTE POY OOBIYHO pacCUMTHIBASTCS Ha pe3epBHpPOBaHHE OJHOM TYpOHHEI). YcTa-
HOBKa OJJHOT'O TpaHC(OpMaTopa CBSI3H Ha CTAHI[HH — JOBOJIBHO PEJKOE SBJICHHE.

Ha sineKkTpocTaHIMIX PaHOHHOI'O THIIA, BRIJIAOIMX BCIO BEIPA0ATRIBAEMYIO 3IIEKTPOSHED-
T'HIO Ha IOBBOIEHHBIX HAIIPSKEHH X, TEHEPATOPhl BKIIFOYArOT B OJIOKH C ITOBBIMIAFOIIIMH TPAaHC-
(popmaTtopaMu (aBTOTpaHchopMaTopamMi). HomMiHaIbHAasS MOIMHOCTE TpaHc(opMaTopa JOIDKHA
oOecIieYHBaTh BEIIauy BCEH aKTHBHOH M peaKTHBHOI MOIITHOCTH I'eHepaTopa.

Ha ruaposnekTpocTaHIIX YacTO SKOHOMHYECKH I[EIIECO00Pa3HO MIPHMEHSITE VKPYIIHEH -
HbIe OJTOKH. MOIITHOCTh YKPYITHEHHOI'O OIIOKA HE JOIDKHA IIPEBBIIIATh aBAPHIHOIO PE3EpBa B CH-
CTEME.

TpaHcopMaTOpsl H aBTOTPaHC()OPMATOPHI IS CTAHIHH H ITOACTaHIIHIT IIPHHHMAOT, KaK
IIPaBHIIO, TpeX(pa3HbIMH C PErYIHPOBAaHHEM HAITPSDKEeHH S ITOJT HarPYy3KOH, KpOMe JBYXOOMOTOY-
HBIX TPaHC(OPMaTOPOB, BKIIIOYAEMBIX B OJIOKH C T€HEPATOPaMH.

BERIIIEH3TOKEHHBIE METOAHYECKHE YKA3aHIU, PEIIEHHIS H OTBETHI K 3aJ[auaM COCTaBIIEHEI
B COOTBETCTBUH C JEHCTBVIOIIMMH CTaHIAapTaMH M HOpMaMH. OJHAKO IPH ITPOEKTHPOBAaHHH
3JIEKTPOYCTAHOBOK ITPHXOIHUTCS YUUTBIBATH 3HAYHTEILHO 00JIee IMMMPOKHI KPYTr OOCTOSTEILCTE,
yeM 3aJlaeTcsd B YCIOBHSX 3aflady. Y4eT 3THX (PaKTOPOB MOJKET H3MEHHTh pellleHHe, 3aCTaBHB
BEIOpaTh TpaHchopMaTOp OOIBIIEH MOIMHOCTH IO CPpaBHEHHIO C TOH, KOTOpask OKa3alach ITPH-

HSIT OH ITPH JIOKAJIbHO 3dJdHHBIX HCXOJHBIX YCIIOBHMX.

3a0aHuAa:
3aoarue Nel

NOKYMEHT MOANVCAH |
3NEKTPOHHOW MOAMUCHIO BYXCTYIIEHYaTOMY IPaprKy Har pyskH (PHCYHOK

Ceptudbmkat:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxopa TaTeAHa AnekcaHapoBHa

omIe cperl (Bozayxa) +20 °C.
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IlocTOosHHAasA BPCMCHII PpaBHa 2:,5 1, OTHOHOICHHE ITIOTCPh KOPOTKOI'O 3aMbIKaHHA K ITOTCPSAM

XOJIIOCTOIO X0Ja PaBHO 5. PaccyHTaTh TEIUIOBOH pPeKHM TpPaHC(OpPMATOpa.
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PucyHoxk 2.6 — JI[ByXCTyIeH4YaTHhIH I'paHK

3aoarue Ne2
OneHHTh MOJKET JIH TpaHcopmMaTop THia T JI-16000/110, paccyHTaHHBIH Ha HOMHHAIIb-
HYI0 MOITHOCTE 16000 kBA, B TedeHHe 3HMHETO Ce30Ha paboTaTh IO CYTOYHOMY IpadHKYy, ITPH-

BEJISHHOMY Ha PHCYHKeE 2.7.
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PrcyHok 2.7 — CyTOYHBIH I'papHK Harpy3KH

3aoarue Ne3

ﬁ"l‘l’ﬁﬂ.'lTﬂ'lT‘l’T‘"l"‘T AT TITTY TﬂﬂTTﬂ!’]"\ﬁﬂ‘l Tt T
Ompenarrr wroswar mx rnamredonnaron THIIA T[], pacCUHMTaHHBIN Ha HOMHHAJIbHYEO MOIII -
[JOKYMEHT NOANMUCAH Ap m

SNEKTPOHHOW NOANMUCKIO
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3aoarue Nod
II0nB3yACh CTAHJAPTHOM INKAJIOH HOMHHAIBHBEIX HAITPSDKEHHI, VKaKHTe, ITPH KaKOM CO-
OTHOMIEHHH HAIIPSDKEHHH IIPHMeEHeHHE JBYXOOMOTOYHOIO aBTOTpaHCPOpPMaTOpa OKaXkKeTCs 3KO-

HOMHYECKH HaHOoJIee BhITOJHBIM H HD‘IEDJ}’?

3aoarue Ne>
OrmnpeaeniTh HOMHHAIbHYIO MOIIHOCTh Tpex(pa3HOro aBTOTpaHC(popMaTOpa, a TaKkKe ee

COCTABJIAROIIIE. MOIIMHOCTH, IICPEIABACMBIC JIICKTPHYCCKHM H 3JICKTPOMAI'HHTHBIM ITYTAMH, €CIIH

Uln.=220 kB, U2n = 121 xB u 11n.=328 A.

3aoarue Ne6

OrnpeAeniTh BEIIHYNHY HaHOOIBIIET0 BO3MOKHOIO ITepeHaITpspkeHNs B ceTH CH (B 1ormsix
OT HOMHHAIIbHOT' O (pa3HOT' O HAIIPSKEHH ST) IIPH MEeTAJJIMYECKOM 3aMbIKAaHHH (Da3bl Ha 3eMIII0 B CETH
BH, ecnH cBs3b OCYHIECTBIISIETCS C IIOMOIIBIO aBTOTpaHcpopmaTopa 220/35 kB. IIpHHATE, 4TO
cetTh BH u CH pabotraror ¢ pazszeMIeHHBIMH HeHTpasIMH. BO3MOKHO JIH IIPHMEHEHHE TaKOI'O

aBTOT paHC(opMaTopa?

3adanue Ne7

Br1OpaTh 4HCI0, THII H HOMHHAJIBHYIO MOITHOCTh TPaHC()OPMATOPOB IS ITOHIKAKOII e
roAcTaHIMH 35/3,5 kB, mpegHa3zHaYeHHOH JJII 3IeKTPOocHa0KeHH I IToTpeCHTe e 3 KaTeTOPHH C
MaKCHMaJIbHON Harpy3koH 11,5 MBT mmpu cose=0,92. DKBHBalleHTHAas TeMIlepaTypa BO3ayXa: 3H-
Mo 0 °C, neroMm +10 °C. Cyrounsle rpadHKH Harpy30K B 3UMHHH H JIETHHH IIEPHOABI T'oJia IIPH-

BEJICHBI Ha PHCYHKE 2.8.
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Prcynoxk 2.8 — Cyrounble rpadpHKH Harpy30K B 3UMHHIL H JIETHHIT TIEPHOIBI
3aoarue Ne8
BrIOpaTh 4HCIIO, THII H HOMHHAIBHYIO MOITHOCTE TPaHC(OPMATOPOB JUIS ITOHIDKAFOIIEH
nogcTaHipm 110/38.5/11 kB, nmpegHazHaYeHHOH IS 3JIeKTPOCHA0KeHH I MoTpeOnTenel 3 Kare-
ropuu. MakcnManpHasg Harpyska cetu CH 6500 kBt nipu cosp=0,9, cetn HH-11500 kBT mmpu Tom

Ke cOos(. DKBHBAIEHTHAS TeMrieparypa Bosayxa +20 °C jgeroM H +5 °C 3uMon. CYTOYHEIE I'pa-

¢uxH Harpy3ok ceteil CH n HH ripuBeieHEI Ha pHCyHKE 2.9.
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PrcyHok 2.9 — Cyrounsle rpaduxu Harpy3ok ceteit CH u HH

3adarue No9

Br1OpaTh 4HCIIO, THII H HOMHHAJIBHYIO MOIITHOCTh TPaHC()OPMaTOPOR JJIS ITOHIKAKOII e
nogcTaHimy 110/38,5/11 kB, nmpeaHa3sHaYeHHOH IS 3IeKTPocHaOXeHHs IToTpeCHTenei 1, 2 ka-
TET OPHIA.

MakcuMabHas HarpysKa JUIHTECS O U H cOoCcTaBiIseT: Ha ctopoHe CH—-10 MBT nipu cosp =
0.8, Ha ctopoHe HH-25 MBT nipu cosp = 0,9. IIpeniecTeopaBias Harpy3ka coctasiser 0,7 Mak-

CHMAJILHOH.

Konmponsnsie éonpocet:

1. O0BacHHTEe BEIOOP TpaHC(HOPMATOPOB Ha ITOJCTaHIIHIX.

2. UTO Takoe CHCTEMATHUECKHE IIEPETPY3KH ?

3. OOBSICHHUTE IIOHSATHE IIIECTUT PATYCHOE IIPABIIIO

4. OT 4ero 3aBHCHT IIPOILIECC CTAPEHHS H3OJISIIHH?

5. W3noxuTe MOpsSaoK oIpedeleHHs JOITYCTHMOH Ieperpy3KH TpaHc(popMaTopa 1o KpH-

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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IIpakmuueckaa paboma Ne3. IIpoeepka npo600HUKOE HA MEPMUUECKYIO CHIOUKOCHTb

RpYy KOPpOMKUX 3dMbIKAHUAX

Ilens: 11IprnoOpecTH HABBIK IIPOBEPKH IIPOBOAHHKOB HA TEPMHYECKYIO CTOHKOCTh ITpH K 3.

OcHoébl meopuu.
B oTedecTBEeHHOH IPAKTHKS CTCIICHD TEPMITICCKOI'O BO3JeHCTBHA TOKa K3 Ha ITPOBOHIKI

H SJIICKTPHYCCKIIC allIlaPAaThI ITPHHATO OITPEACIIATE 110 3HAUCHITO HHTCIPalla l[}I{G}"JIHZ

OTEKN
Bk = j iz, dt.
0

I'11e ix. . TOK B IIPOH3BOJIbHBEIH MOMEHT BPEMEHH, A € jp s — PACUETHAS IIPOLOIIKHTEIIBHOCTD
K3, ¢, t —BpeMs4, C.

bes cylecTBeHHOH ITOrPEITHOCTH 3TOT HHTErpal MOKHO ITPHHATH PaBHBIM CYMME HHTE-
TPajIoB OT IEPHOMHYECKOHN Bx n. H allepHOJHYECKON Bx a. OCTABILIIONIMX ToKa K3, T. €.

Bx. =Bx n+Bx a.

MeToamka pacyeTra HHTerpana JIKOoyiis 3aBHCHT OT HCXOMHOH PacuYeTHOH CXEMBI AJIEKTPO-
YCTAHOBKH, ITOJIOKEHHI pacueTHOH TOYKH K3 M ee yIalIeHHOCTH OT I'eéHepaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB HJIH IEKTPOABHIATEIIEH.

[TpH 3TOM BO3MOKHBI YeThIpe clIydas (UeThIpe THITa PaCUeTHBIX CXEM):

1. Ecrn nexomHas pacyeTHas cxeMa HMeEET IIPOH3BOIIBHEIN XapaKTep, HO VIS BCEX T'eHepa-
TOPOB ( CHHXPOHHBIX KOMITEHCAaTOPOB) pacueTHoe K3 aBIsgeTcs yIalleHHEIM, T. €. OTHOINEHHE JIeH -
CTBVIONIET O 3HAYEHHS IIEPHOIHYECKON COCTABIISIOIIEH TOKa JIFOOOro reHeparopa (CHHXPOHHOIO
KOMIIeHCcaTopa) B HadalbHBIH MOMeHT K3 K ero HOMHHAIbHOMY TOKY He JIOCTHIaeT JBYX, TO ITY-
TeM ITpeoOpa30BaHH SKBHBAIIEHTHOH CXeMBI 3aMeIlleHH S Bce HCTOYHHKH 3HEPrHH (TreHepaTOpHlI,
CHHXPOHHBIE KOMIIeHCAaTOPhI H HCTOYHHKH OoJiee YAaJIeHHOH YacTH CHCTEMSBI) clleIyeT 3aMeHHTD
OJHHM 5KBHBAJIEHTHBEIM HCTOUHHKOM, O J[C KOTOPOro CUHTATh HEH3MEHHOM 110 aMIUTHTY/IE, a HH-
IYKTHBHOE COIIPOTHBIIEHHE PaBHBIM PE3YIBTHPYIOIIEMY 3KBHBAJIEHTHOMY COITPOTHBIIEHHIO Pac-

yeTHOH cXeMbl. [Ipmstom uHTErpail /KOy oNpeAerseTcs 110 (pOpMYyIIE:

BK. — Ir%.c.ltnTRn. + Ta.r.(l _ Exp(_ZtﬂTRII/TH.BE.))JE
rje In. ¢. — IEHCTBYIOIEE 3HAUEHHE TIEPHOJHYECKON COCTARIISIOIIEN TOKa K3 OoT 3KBHBa-

JIEHTHOTO UCTOYHHKA HHEPTUH (CHCTEMBI), A; Ta. sx. — IIOCTOSIHHAS BPEMEHH 3aTyXaHUA allepHo-

IHYEeCKOH CcOCTaBIIIONIeH ToKa K3 OT AKBHBaAIIeHTHOT O HCTOYHHKA:
NOKYMEHT NoanncAH
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rae xsx.(R=0) n Rax.(x=0) — pe3yIILTHPVIOIHE SKBHBAJIEHTHRIE COITPOTHBIIEHHA pacyeT-
HOH CXeMBI, HalJIEHHBIE ITYTEM YUeTa COOTBETCTBEHHO TOIBKO HHAYKTHBHEIX H TOIBKO aKTHBHBIX
COITPOTHBIIEHHI 3IIEMEHTOB 3TOH CXEMBEI.

B tex cny4uasx, xkorga tomxn = 3Ta. sk HHTerpan JXKOyiisd MOXKHO OIPEJENTh 110 Oolee
TIPOCT O (POPMYIIE:

Bx.=In. c(tomxn.+Ta. sx.) .

E ¢ MexXomHas pacueTHAA cXeMa COAEPKHT OQHH HIIH HECKOIBLKO OJHOTHITHBIX IeHepaTo-
POB (CHHXPOHHBIX KOMITEHCATOPORB), ITPHYEM ITOCIeHHE HAXOAITCS B OJHHAKOBBIX YCIIOBHIX OT-
HOCHTEJIbHO pacueTHOH TOYKH K3 (Bce MarmHEI WIH OIOKH ITPHCOeIHHEHBI K OOIIM IIIHHAM), a
pacueTHOe K3 saBisgercsa OnH3KHM, T. €. HAYaJIbHOE JCHCTBVIOIIEE 3HAUYEHHE IIEPHOIHYECKOHN CO-
CTaBIISIONIEH TOKA Ir'eHepaTopa (CHHXPOHHOIO KOMITEHCAaTOPa) ITPEBBIIIAET €0 HOMHHAIBHBIH TOK

B JBd Pd3ad H 6(11166: TO HHTCI' Pall ,H}I{D}"HH CIICAYCT BBITHCIIATE, HCIIOJIb3VA BBIPAKCHHC

Bx = Inor|Bertorxn, + Tar.(1 — eXp(—2toren/Tar))]

re In o.2. —HaYalbHOE ASHCTBVIOIEE 3HAUEHHE IIEPHOJHYECKOH COCTABIISIOIIEH TOKa K3

OT TeHepaTopa (CHHXPOHHOI'O KoMITeHcaTopa), A; Ta.2. — ITOCTOSIHHASI BPEMEHH 3aTyXaHH S allepH-

. . B
OJIMYECKOH COCTaBIIIIOILEH TOKa K3 oT I'CHCPATOPa (GHHXPGHHGI‘G I{GhﬂTEHGﬂTGpﬂ): c, K.2.—O0T-

HOCHTEIIbHEIH HHTErpai J[P)KOyIIs OT reHeparopa,

0TEN.
ID Ir%.t.r.dt

B KI. —

2 k)
I]].l].l".tl]T}U] .

rjae In. t 2. — IEHCTBYIOIIEE 3HAUECHHE IIEPHOMHMYECKON COCTARILIIOINEH TOKAa K3 OT reHe-
paTopa (CHHXpOHHOI'O KOMIIEHCATOpa) B IIPOH3BOJIbHEII MOMEHT BpeEMEHH, A.

3HaueHN OTHOCHTEJILHOIO HHTerpana JKOYild IIpH PasHBIX YAAIEHHOCTSX PacuyeTHOM
ToukH K3 or reHeparopa (CHHXPOHHOI'O KOMIIEHCATOPA) [0 -non T. €. PA3HBIX OTHOIIEHHSX
HAYaJIbHOI'O JIEHCTBYIOIIET O 3HAYEHH IIEPHOAMYECKON COCTARILIIOMIEH TOKA MAIIIHHBI K €€ HOMH-
HaJIbHOMY TOKY, MOI'YT OBITh OITpeJlelIeHbI 110 KPHBEIM (PHCYHOK 3.1).

LIpH 1,5, = 3Ta. 2. IPUOIMAKEHHO IS BEIYHCIIEHHS HHTerpana /Koyl MOKHO HCIIOIB30-
BaTh POPMYIIY:

BE — IE.H.P.(BR.I‘.I’_HTIUI. + TH.I‘.)

3. Ecrmm mcxomHas pacyeTHasl CXeMa COMEPXKHT IIPOH3BOIBHOE YHCIIO HCTOYHHKOB SHEDP-
THH, JJISI KOTOPBIX pacueTHoe K3 SBIsSeTcs yaaleHHBIM, H, KPOME TOr0, FeHepaTop (CHHXPOHHEIH
KOMIIeHCaTOoP), KOTOPBIH IMpH K3 oka3bsmBaeTcsa cBS3aHHBIM ¢ TOUKOH K3 1Mo pagHanbHOH cXeMe H

AIIL KOTOPOTI'O 3TO K3 serasercs Om3KIM, TO HHTCT pall I[}I{G}*'HH OT HEpHG,I[H‘-IECKGﬁ COCTaBJIIAHO-

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOW NOANMUCHIO e
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rjae [, . — IeHCTBVIOIIEE 3SHAUECHHE MEPHOMHYECKON COCTABIISIOIIEH TOKa K3 OT yIaleHHBIX

HCTOUYHHKOB SHCPI'HH, A; QRT. 2.—OTHOCHT €JIIbHBIH HHTCI'PAJI OT HEPIIG,I[II‘IECI{Gﬁ COCTaBIISIOIIEH

TOKa B MecTe K3, 00yCIIOBIEHHOI O JIeHCTBHEM I'€HEpaTopa,

E.

Qxr. =

0TEJ.
ID In.t.r.dtf

[

I]'l.l].l".t'-l]T}'Z.ill.

|J'_MLE. (HOM. )=2

0.9k,

0.8 '::-h\ 1
3
0,7 \\h I —
W 4
0.6 PN —
0.5 \ __ b
7
04| iagafudu=g—

O 01 02 03 04 tcC

Prcynok 3.1 — KpuBble s onpefienieHUA By... 0T CHHXPOHHBIX T€HEPATOPOB C THPHCTOP-

HOH CHCTEMOH BO30YKIEHI

oM. JF 2

inoz)Hom|)=8

0 01 02 03 04 tc

—3
4
9

PucyHOK 3.2 — KpuBhIe s onpefielieHHA Qy r OT CHHXPOHHBIX T€HEPATOPOB ¢ THPHCTOP-

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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3HaueHHe OTHOCHTEIBHOIO HHTerpana Q- IIPH Pa3HBIX YAAIeHHOCTSIX PacueTHOH TOYKH
K3 ot reHeparopa (CHHXpOHHOIO KOMITIEHCATOPa) HAXO AT IO KPHBEIM (pPHCYHOK 3.2).

HMuterpan /Koy oT anepHoOAHYECKOH COCTABIISIIOIIEN TOKa K3

BE.I‘I. — ‘Irglc.Taal-:(l _ EKD(_ZtﬂTEH/TH.I‘.)) + Iﬁ.n.r.Ta.r.(l _ exp(_ztnTEﬂfTa.r.)) +

41 IL.C. | ILO.T 1
1 1- eXp _tﬂTE.II. (T + 1/T3r)
T + 1/Ta.r. . I .

Ecim HcxoHasa pacyeTHas CXeMa COJEPKHUT Pas3lIMYHbIEe HCTOYHHMKH SHEPTHH, IJIS KOTO-
PEIX pacuyeTHoe K3 SBisIeTcs yaaleHHBIM, H TPYIOTY OJHOTHITHBIX SIIEKTPOABHT aTelIeH ( CHHXPOH-
HBIX HJIH aCHHXPOHHEIX), a pacueTHas Touka K3 HaxoaHTCs Ha IMIHHAX, KyJa ITOJKIIFOUEHEI SIeK-
TPOABHI AT, IIH BOIH3H STHX IIIHH, TO IIPH OIIpPeAelIcHHH HHTerpaia [[PKOYiIs BCe 3IIEKTPOABH-
raTelH JOITYCTHMO 3aMEHSITh OJHHM SKBHBAJIEHTHBIM 3IEKT POABHIATEIEM, MOIITHOCTh KOTOPOTO
pPaBHA CYMMe HOMHMHAIIBHBIX MOIITHOCTEH OTAEIBHBIX IEKTPOABHIATEIIEH.

[Ipu s3TroM HHTErpamn J[XKOoyisd OT anepHOAHYECKONH H ITEPHOJHYECKOH COCTABIISIOIIX ClIe-
IyeT BEIYHCIITE, KaK H B IIpeAbLAYIIEM coydae, cornacHo (3.2) u (3.3) wm (3.3 a). Bmecto 1. T.
H T, I'. HEOOXOINMO ITOACTABIIITh 3HAUEHHS COOTBETCTBVIONMX BelIHYMH [mo. a. u Ta. x. ad
SKBHBAIIEHTHOT'O AMEeKTPOABHTATENL, BMeCTO By M Qi r B (3.2) — 3HaueHHI QyHKImi By 1. 1 Qx
g ANeKTpoaBHrarens. IlocneaHue s CHHXPOHHOI'O 3JIEKTPOABHT aTellI MOI'YT OBITh HAaHICHEI I10
KPHBBIM (PHCYHOK 3.3 1 3.4), a JUII aCHHXPOHHOT O 3JIEKTPOJBHIATENS — ITO KPHBBIM (PHCYHOK 3.5
H3.0).

[IpoBepka 3MEKTPHYECKOrO arnrapaTra Ha TEpPMHYECKYIO CTOHKOCTS ITpH K3 3aKimrouaeTcs B
CPpaBHEHHH HAHIEHHOTO IIPH PacYETHBIX YCIIOBHSIX 3HAUEHHS HHTerpana Koy ¢ ero JOITyCTH-
MBIM JIJIS JAaHHOTI'O aIlliapaTa 3HaueHHeM BTep. DNeKTpHYeCKHH aIrmiapaT YIOBIETBOPSET YCIIOBHIO
TEPMHYECKON CTOHKOCTH, €CIIH BEITIOIHSIETCS YCIIOBHE:!

Bx. < Bmep.

JlomycTHMOE 3HaYeHHe HHTerpana J[KOyiIs 3aBHCHT OT COOTHOIIIEHHS MeKIY PacueTHOMH
IIPOAOIKHTENIBHOCTRIO K3 tOTKII. H IIPeAEIIFHO JOITYCTHMBIM BpeMeHeM BO3AEHCTBHS HOPMHPO-
BAHHOI'O TOKA TEPMHYECKOH CTOHKOCTH tTep. HOPM., YKa3bIBaEMBIM 3aBOJIOM-H3TOTOBHTETIEM all-
napata. Eciu totki. = trep HOpM., TO

— 72
BTep- — ITEIJ-HHIJH-tTEP-HﬂIJH-

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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PucyHok 3.3 — KpHBBIE I OIpeielIeHH OT B, 5. CHHXPOHHOI'O JIEKTPOIBHI aTEN S

[IpoBepKa IIPOBOJHHKOB Ha TEPMHYECKYIO CTOHKOCTh IMpH K3 3aKiroyaceTcs B OIpPeIEIie-
HHH HX TeMIIepaTVyphl HarpeBa K MOMEHTY OTKIIOUEHHS K3 M CpaBHEHHH 3TOH TEMIIEPATYPHI C
IIPEJEIIbHO JOITYCTHMOM TeMIlepaTypor HarpeBa npH K3. [locnemHssa 3aBHCHT OT BHA ITPOBO/I-
HHKa, er0 MaTepHana H Ipyrux (pakropoB. HopMipoBaHHbIe 3HaYeHHS IIPEEIIbHO JOITYCTHMBIX

TEMIIEPATVyP HArpeBa pasHBIX IMPOBOJIHHKOB ITPH K3 npuBeaeHEI B Tadmmie 3.1.

- ﬂ[;\\
0,9 . Jﬂ‘ﬂEi‘r HOM.)=P
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PucyHok 3.4 — KpuBble s onpeaeineHus Q .. 5. CHHXPOHHOI'O JIEKTPOIBHI aTEN s

PacueT TeMITENATVNRI HATHARA TINOROTHUKOB K MOMEHTY OTKIIFOUEHHS K3 BEIYT ¢ HCIIONIB-

NOKYMEHT NoanncAH A
ONEKTPOHHOW MOAMCHIO "DBI OT o Y — (pucyHoK 3.7). Pacuer Be-
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. BRIOHPAIOT KPHBYIO, COOTBETCTBYIOIIYIO MaTEpHAIy ITPOBEPSIEMOIQ ITPOBO/I-

HHEKA., ITO STOH I{pHEIDﬁ:, HCXOA S H3 HAYAIIbHOH TCMIICPATYPhI HPGEG,I[HIII{EI,I% OITpEAC/IOT Havddl1b-

2 2
HOe 3HaueHHe QYHKIMH Agn, AC*/MM” 4 A szhﬂvf[4;

. HCIIOIB3YSA H3IIOKEHHYIO BBIIE METOAHKY, BBIUHCIISIOT 3HAYEHHE HHTEerpaia
JIKOVIISL,
. HaXOJAT 3HauUeHHe (PYHKIHH Ag .., COOTBETCTBYIOIIEE KOHEUHOH TeMIIEpaType
Harpepa IIpOBOJIHHKA U, ;
B. KL
0,8
0,6
0,4
J=2
0,2 3
|~

0 01 02 03 041¢c

PHCYHOK 3.5 — KpHBEIE U1 OTIPEAENIEHHS B 1.5, OT aCHHXPOHHOI'O 3JIEKTPOABHI aTE IS
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PucyHoK 3.6 — KpuBrie A71d onpeaeacHuI Qg ; OT aCHHXPOHHOI'O AIIEKTPOABHIATES

Ecmi pu BeIOOpe cedeHHs IPOBOJHHKA OITPEEIISIOIIHNM YCIIOBHEM SIBIIIETCS €I0 TePMH-
yecKasd CTOHKOCTh ITPH K3, TO HCXOAS H3 3TOTO YCIOBHS IO KPHBEIM Ha PHCYHKEe 3.7 HAXOZIAT
3HaUYeHHe (PYHKIIMH Aj jon, COOTBETCTBYIOMIEE ITPeACIbHO JOITYCTHMOH TeMIlepaType HarpeBa

AOKYMEHT MNOANNCAH BHOE CEYEHHE TIPOBOJHHKA, IIPH KOTOPOM 0bec-
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PucyHok 3.7 — KpHBEIE [J1s OIpeielIeHH s TEMITEPATYPhl HarpeBa IIPOBOJHHKOB H3 pas-
JIMYHBIX MaTepHalIoB IpH K3 1 — MM 2 —MT; 3 - AM; 4 - AT, 5 - AJ1O0, ACT; 6 —AI31T1,7
—AJI31T, 8 — C13.

3aoanuA:

3aoarue Nel

[IpoBepurh, OyJeT JIH TepMHYECKH YCTOHYHB TpaHC(pOpMaTOp TOKa, YCTAaHOBJIEHHBIH B
I[EITH CO CIeAYIOIHMMH 3HaueHHSIMH Toka K3 (meprnomnueckas coctapiromas): I mo.=60 kA, 1.
0,2=50 kA, I;. 0,6=40 KA. IlocTosIHHag BpeMeHH 3aTyXaHH S arlepHOAHYecKoro Toka 1,.=0,07 c.
Bpems orkmouenns K3 cocraBnsget 0,6 ¢. Tpanchopmarop Toka Uy.= 6 kB, I, =1000 A, ogHOCe-

KYHJTHasI KpaTHOCTh TOKAa TePMHYECKOH YCTOHYHBOCTH K, = 80.

3adanue No2

OmnpeaeniTh KOHEYHYIO TEMIIEPATYPY MEITHOH IIIHHEI IIPSMOYIOJILHOIO CEUYEHH C pa3Me-
pamvu 40x4 vm?. TlepHomiieckas cocTaBioras Toka K3 He 3aTyxaeT M paBHa 25 KA. BpeMs
oTKimroueHHs K3 2,0 c¢. IlocrosHHast BpeMeHH ariepHoanyeckoro toka I'a = 0,08 ¢. 1o K3 Tokoras

Harpyska IMHeI coctaBiistia 0,7 Ioon. TeMiieparypa Bo3ayxa paBHa +25 °C.

3aoarue Ne3

IIpoBepHTh TPEXKHIILHBIN Kabelb ¢ OyMaXKHOH H3OIMIMEH, ¢ alFOMHHHEBBIMH JKIUTaMH
ceueHreM /0 MM2 Ha TEPMHYECKYIO YCTOHYHBOCTE B pekuMe K3. [lepromiueckas cocTaBisroIas
Toka K3 - 7 KA (He3aryxaromas), Bpems oTkroueHHI K3 -1,5 ¢. Tenmepatypa xkmisl 10 K3 papHa

50 °C. TerutoBeIIeIEHHEM OT allEPHOJHYECKOIO TOKA IIPeHeOPEYb.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO
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3adarue Ned

[IpoBepuTh TEpMHYECKYIO YCTOHYHBOCTh IHH / mmpH K3 B 1iermm TpaHchopMaTopa co0-
CTBEHHBIX HYXKJ 1'c.n. MOITHOCTEIO 0,3 MBA (pHcyHOK 3.8).

Y CIIOBHIO JJIHTEIILHOIO PeXHMA YIOBIETBOPSIOT aJIIOMHHHEBBIE IIMHHEL IIPSAMOYTOIIBHOI'O
ceueHHs 50°6 mM2. IlepHoamueckue cocTapisrone Toka K3 Ha muHax 10,5 KB cTaHI[HH paBHEI:
oT cHcTeMsI [n. ¢.=20 KA (He3aTyxaromas), oT KaXkKJIoro reHeparopa Jin.o.2.=13,5 KA.

IIOCTOSIHHYIO BpeMeHH allepHOAHYECKOrO TOKA JJIS BCeX BETBEH IMPHHATE paBHOM 0,07 ¢,
BpeMs oTKIIroueHH S K3- 0.5 ¢. Jlo K3 Harpyska 1mH cocrasisuia 65 % IOIMycTHMOro Toka. T em-

reparypa Bosayxa +25 °C.

PucyHok 3.8 — PacueTHas cxema

3adanue Nej

OnpeaenmTe MHHHMAIBHOE CTAHAAPTHOE CeYeHHe Kades ¢ allFOMHHHEBBIMH JKHJIAMH TEP-
MIYECKH YCTOHYHBOIO IIpH K3 B 1[I, I'7le IIepHOIYeCcKas COCTaBIIIOIas ToKa K3 He 3aTyxaer
H paBHa /,> KA. BpeMsa JeHCTBHS PeleHHON 3all[HMTHI B IIEIH COCTaBISIET 1,8 ¢, a MOIMHOE BpeMS
OTKIIrOueHH S BBIKITrouaTensd 0,15 ¢. Hanpsokenne cetu 10 xkB. HarpeBoM oT anepHogHYeCKOH CO-

cTaBIsrOIEN ToKa K3 nmpeHeOpeys.

3aoarie Neb
ONOKYMEHT MOONWUCAH
3NEKTPOHHOW NOANUCHLIO
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OmnpeAeliTh MHHHMAILHOE CeUeHHe TEPMHYeCKH YCTOMYHBOH aTFOMHHHEBOM IIHHEBL B
I[EITH CEeKIMOHHOro BhIKIIoUaTensI CB nmoacranmH (pHCyHOK 3.9). [lepHoamduecKIii He3aTyxalo-
i ToK K3 Ha mmHax 10 kB cocTaBisgeT: IpH JIBYX BKIIIOUEHHBIX TpaHcpopMaTopax 40 KA, ImpH

OJHOM BKIIOYeHHOM TpaHcpopMaTtope 28 KA. Bpema orknroueHusa K3 -0,6 ¢. [locTtosHHasa Bpe-

MCHH alICPHOIHYCCKOI'O TOKA 0307 C. ,HDHDHHIITEJ]LHG HEIIUITH:, KaK H3MCHHTBCH HCKOMOC CCHUCHIC,

(~)c

€CJIH IIHHY BBIIIOJIHHTE H3 MEIH

==
CB

PucyHok 3.9 — PacueTHas cxeMa

3adarue Ne7

OmnpeaemTs MaKCHMAIbHO JOITYCTHMYIO ITPOJOIKHTEIIRHOCTE K3 B CETH H3 YCIIOBHS
oOecIieyeHHs TEPMHYECKOIT YCTOHYHBOCTH KaOellsl ¢ alFOMHHHEBBIMHI AIUIAMH ceueHHeM 70 MM,
¢ OYMaXKHOH ITPOITHTAHHON M3OJIAIHEH, eCIIM He 3aT YXAIOIIHI MEPHOMHYECKHI TOK B IIEITH PaBeH

8 KA. Jl0o KOpOoTKOro 3aMbeIKaHHs KaOelnb ObLIT HarpyKeH JJIHTEIBHO JOITYCTHMBIM TOKOM. Harpe-

BOM OT allepHOAHYECKOH COCTABILIIOIIEHN TOKA K3 rpeHelpeys.

Konmpononusie éonpocet:
1. OT Yero 3aBHCHT METOJIHMKA pacueTa HHTerpana JIKoyis?
2. B 4yeM 3aKmroyaeTcs IMPOBEPKa ITPOBOJHHKOB HAa TEPMHYECKYIO CTOHKOCTSE ITpH K 3?

3. Kak OCYHICCTBIIACTCA PAaCUCT TCMIICPATYPhI HAl' PEBA ITPOBOJHHKOB K MOMCHTY OTKIIIO-

yeHHS K3 ¢ HCIIonb30BaHHEM KPHBBIX 3aBHCHMOCTH TEMIIEPATYPHI OT (PYHKIHH Ag.?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ilpakmuueckaa paboma Ned. InekmpoouHaAMUUECKILEe CUIbL 6 ITIEKMPOYCIMAHO6KAX.

HEJH:.' AHamH3 " PACHET JNCKTPOAHHAMHYCCKHX HAI'PY30K, ,[[E:ﬁCTE}’TOH_[HE H4a ITHHEI

OcCHO6bL MeopuiL:

[Ipn pacdeTe Harpy30K Ha IHHEI IIOCIeHHE CUHTAOTCSI JOCTATOYHO JUTHHHBIMH H KOHIIE-
BbIE () (PEKTHI He YUHTHIBAKOTCS. DIeKTPOAHHAMHYECKHE HarPy3KH, JeHCTBYIONIHE Ha ITapasulellb-
HBIE IIIMHBL, PacIIpeJelIeHbI 110 JIIHHE PaBHOMEPHO.

1151 mapaluIeNbHEIX IIIHH, PACIIONIOKEHHEIX B OJHOH INIOCKOCTH, MaKCHMAIIbHEIE 3HAYECHHS

HaIPy30K ITPH ABYX- H Tpex(da3ubix K3 HacTymaroT rmpuMepHo yepes 0,01 ¢ 1 paBHBI, H/M,

2
Gmar. = O /@,

Ecmi pasmepsl MOIepeyHoro CeYeHHs IMIHH OIMH3KH K PaccTOSHHIO MeKIY HHMH, TO IIPH
pacyeTe Harpy30K clIeAyeT YUHTBIBATh KO3((HIEHT POopMbI. B 3TOM coyyae IS IMHHHOH KOH-
CTPYKIIMH ITpH AByX(a3zHoM K3, a Takke IS IMIPOBOJHHKOB OJHOH (pa3bl, COCTOSINHX H3 JIBYX

JJIEMEHTOB, IIPH nro0oM BHIEe K3 pHaHOOIIBIIHE HAal'PY3KI BEITHCIAROTCA KdK.

Cge 12
q max. = kd} oL 1 :,sa..-""ﬂ,
,HHH IMHMH, PaCIIOJIONKCHHBIX IIO BCPHINHAM TPCYI'OJIbHHKA (E YdCTHOM CIIYHac B G,I[Hﬂﬁ

INIOCKOCTH ), HAHOOJIBIIIHE HAarPY3KH ITPH TpeX(azHoM K3 HaXosITcs coracHo o GopMyTIE:

VB0

q — Lyn.
max a VA

Tabmmia 4.1 — KoadHimieHT MaKCHMAaIbHOH Harpy3KH

KoadmineHT ¢ MaKCHMaIbHOH HarpPy3KH
PacrionmoxeHue
(Da3sa PesyIbTHPYIO- H3rubdaro- Pactsrusaro- CKHMaro-
IITHH
[eH el e IeH
B oJHOH IUT0C-
0,93 0,93 0,00 0,00
KOCTH ACB
1.00 1.00 0,00 0,00
(pHCYHOK 4.1 4a)
[1o BeprmHam
IIPSIMOYTOJIb -
HOT'0 A 0,87 0,87 0,29 0,87
paBHOOEIPEH- B 0,95 0.43 0,93 0,07
OOKYMEHT MOOMUCAH 0,93 0,14 0,43
3NEKTPOHHOW NOAOMUCHLIO
Ceprudvkar: | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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[10 BeprmHaM
PaBHOCTOPOH-
HET'O TPEYTOlIb-
HIKAa

(pucyHOK 4.1B)

o

1,00
1,00
1,00

0,94
0,50
0,94

0,25
1,00
0,25

0,75
0,00
0,75

[1o BeprmHam
PaBHOCTOPOH-
HET'O TPEYTOlIb-
HIKa

(pucyHOK 4.1T)

AB.C

1,00

0,50

1,00

0,00

3a0aHuAa:

3aoarue Nel

OHPE:,I[EJ]IITB HaHOOIIBIIHE PE3VIIETHPVYIOIIHE I H3TrHOAIOIIHE JNEKTPOAHHAMHYCCKIC

Harpy3KH IpH TpexdazHom K3, melicTBYIOIIHE Ha INHHBI, PacIIOIOKEHHBIE B OJHOH ITIOCKOCTH

(prcyHOK 4.1a), a TakKe I10 BepIIIHHAM IIPSMOYT OJIbHOI'O PaBHOOEIPEHHOr 0 TPEYr OIbHHKA (PH-

CYHOK 4.10) H paBHOCTOPOHHETO TPeyrolbHHKa (PHCYHOK 4.1B). PaccTosHIe MeXIy IIMHAMH (BO

BCEX KOHCTPYKIIIX) a = 0,4 M, yaapHbIii ToK K3 iy;. = 50 KA.

[OKYMEHT NOAMMCAH

SNEKTPOHHOW NOANMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLlebGayxoea TateAHa AnekcaHapoBHa
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3aoarie No2

OrmpeaemTs HanOOIbIIIE 3IEKTPOAHHAMIYECKIE HATPY3KH Ha ITPSIMOYIOJIBHBIE IINMHEI,
pacIojIoKeHHbIe Ha pedpo, nmpH aByxdazHoM K3. Ceyennie mmH 80X8 MM, yaapHBIH TOK K3 i, =

20 KA, paccTosHHE MeXIY OCSMH IIHH ITpHHATO 160, 80, 48, 32 1 16 MM.

Konmponsusie 6onpocoi:
1. Kakwe rmpHHIMAarOTCSI JOITYINEHN S VIS pacuyeTa HarpPy30K Ha IIFHBI?
2. Kak BIHSeT B3aHMHOE pacIlojIoKeHHe (pa3 Ha 3IEKTPOJHHAMIYECKHE HarPy3KH ?

3. Kak omnpefensaroTcs MaKCHMAalIbHEIE 3HAUEHH I HArPY30K ITpH K3 11

* [lapaiuienpHEIX ITHH. Yepes Kakoe BpeMs HacTyITaeT?

* ][ OmMH, pacIiONOJKEHHBIX IO BepIIHHAM PaBHOOEAPEHHOIO IPSAMOYTOJIBHOIO Tpe-

VT OJIbHHKA?

* JI11s1 IIDMH, PacTIONOKEHHBIX 10 BEPIIHHAM PaBHOCTOPOHHETO TPEYI OJIbHHKA?

4. 1lpH KakKOM pacloNOKeHHH IIMHH 3IIEKTPOJHHAMHYECKHE Harpy3KH OyAyT MHHH-

MAaJIbHEI?

5. Kak BIHSIIOT pacCTOSHHS MeKAY (pa3zaMH Ha SIeKTPOJHHAMHYECKHE HAIPY3KH ?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Ipaxkmuueckaa paboma NeS. Ilpoeepka WUHHBIX KOHCMPYKUUIL HA 3]IeKMPOOUHAMU-

YEeCKYHo CIMOUKOCHb.

Ilens: 1IprnoOpecTH HABBIKH IIPOBEPKH IIIHHHBIX KOHCTPYKIIHH

OcHoébl meopuu.

Y CIIOBH S 3IIEKTPOHHAMHYECKOH CTOHKOCTH H30ISTOPOB M IITHH H pacuyeTHAas cXeMa IITHH-
HOH KOHCTPVYKIIHH.

ONEKTPOAMHAMHYECKOH CTOMKOCTBIO INMMHHONH KOHCTPYKIIHH Ha3bIBAeTCS CBOHCTBO KOH-
CTPVYKIIHH BRIJIEPKHBATh 0€3 IMOBPEKICHUN MeXaHHUYECKHE BO3IAEHCTBHS, CO3/IaBacMbIe TOKAMI
K3.

[IIMHHAS KOHCTPYKI[HS CUHTAETCS 3IEKTPOAHUHAMHUYECKH CTOHKOH, eCIIM MaKCHMalbHOE
pacueTHOE HaIIPSDKEHHE B MaTepHalle IIMHH Gpacy. H MAKCHMAJILHBIE PAaCUETHERIE HATPY3KH Ha H30-
TSATOPBI Fpacy HE IIPEBOCXOAT JOITYCTHMBIX 3HAYEHHUIL, T. €.

O pacy. = Ojon.s
Frac. = Fson..

CormacHo IIVD (mmpaBWIO yCTpOiCTBA SIEKTPOYCTAaHOBOK) JOITYCTHMOE HaIpsOKeHHE

goon. TIPHHAMAEeTCA PaBHEIM 70 % BpeMeHHOI'O COIIPOTHBJIEHHS Pa3phIBY (TIpejiella IIPOYHOCTH)

MATCpHalla IIIHH e, T. €..

goon. =0, 7oe.

JlommycTHMas HarpyskKa Ha H30JIST0p Foon. IMpHHUMAETCS paBHOH 00 % OT MHHHMAaIbHOH

paspyIaroe Harpyskl Fpasp. IPUIIOKEHHON K T'OIIOBKE H30JIATOpA, T. €.
Foon. =0,6 Fpasp.

J[1151 COBpeMEHHBIX OIOPHEBIX (CTEPKHEBBIX) H30IATOPOB 0...35 KB ¢ BHyTpeHHEeH 3aelIKOH
apMaTyphI (PHCYHOK 5.1a) paccTosHue H IIpHMepHO PaBHO BBICOTe H30ISITOpa Hurz. [ H30ISATO-
poB 110 xB (a Takke HEKOTOPBIX THITOB H301IITOpoB 10...35 kB) ¢ BHenHHM KpelJIeHHeM apMa-
TYPHI (PHCYHOK 5.10) oIrmacHOe ceueHHe IIPOXOIHT II0 BepXHel TOPIeBOH ITOBEPXHOCTH OITOPHOIO
(paHILa, AT OTIOPHBIX MITHIPEBEIX H30JISATOPOB (PHCYHOK 5.1B) — IMPOXOAHT ITO TUIOCKOCTH COEIH-
HEHH S YYTYHHOTIO INTHIPSA H (pap(OpoBOro Tea.

B kauecTBe pacyeTHOH CXEMBI IIIHHEI IIPHHUMAIOT OaJIKy, 3aIlleMIEHHYIO HJIH IITapHHPHO

OIIEPTYIO Ha oNOPHI (Tabimia 5.1). Pa3mi4yaroT cleIyroIHe OCHOBHEIE THIIBI IITHHHEIX KOHCTPYK-

L=

AOKYMEHT NOOANUCAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 OHAaMH, JJIHHA IIEIIBIX (H.'IIII CEapI-[E.I}{) Y44CTKOB
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

IOH ITPOJIETA TAKUX KOHCTPYKI[HH CIIYKHT OajiKa
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C IMAPHHPHBIM orHpaHHeM (cxeMa 1, Tabmiiia 5.1). OOBMHO pacuyeTHOH cxXeMe 1 OTBeYaroT ITHH-
HEIE KOHCTPYKIUHH HanpspkeHHeM 110 xB 1 BhIIe.

[IIMHHEBIE KOHCTPYKIHH C Pa3pe3HbIMH IITHHAMH, JUIHHA KOTOPHIX paBHA JJIMHE IBYX ITPO-
1eTOB. PacueTHas cxeMa IIpoieTa TAaKOH KOHCTPYKIHH IPeACTaBIIsIeT cOO0H OalKy ¢ KECTKHM
OIMHpaHHeM (3aIeMIeHHeM) Ha OJJHOH H IIapHHPHBIM OITMpPaHHEM Ha JPYyroH orope (cxema 2).
OTH KOHCTPYKIIHH HHOTIa Haxoadar nmpuMeHeHHe B PY 110...220 kB, pexe — go 35 xB.

MHoOroIponeTHbIe KOHCTPYKIIHH ¢ HEPa3pe3HBIMH (1€ HBIMH HIIH CBAPHBIMH) IITHHAMH.
CpeiHHE ITPOJIETHI OINHHOBKH OTBEYAIOT PACUYETHOH cXeMe OaJIKH C JKECTKHM OIMPaHHEeM (3aIl[eM-

JIeHHeM) Ha 00eHnx oropax (cxeMa 3). KoHCTpyKI[HH IIHPOKO HCITONb3yroTesI B PY 10 35 kB.
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OTMopsl OHH (T. €. H30JIITOPEI H OCHOBAHHSL, Ha KOTOPBIX OHH KPEITSITC) B pacueTax ITpH-
HIIMAFOTCS VIIPYT OITOAATIIMBBIMI IIH aOCOIFOTHO KeCTKHMH. Kak IpaBIiio, OITOPsIl MOKHO CYH-
TaTh a0COIMIOTHO KeCTKHMH (He YJacTBVIOIIMMH B KojleOaHHsX ITpH K3) B PY HarpspkeHHEM 0
35 kB BxmrountensHO. B PY Hanpsokennem 110 kB H BeIIIE pacyeT 3JIeKTPOAHHAMHYECKOH CTOH-
KOCTH IIHHHBIX KOHCTPYKIHH CIIeAYeT IIPOBOJAUTH ¢ YUETOM YIIPYTOH IMOJATIIMBOCTH OIOP (H30-

TISITOPOB).

3aoanuA:

3aoarue Nel

[IpoBepHTh Ha BMEKTPOJIHHAMHYECKYIO CTOHKOCTh IIIMHHYIO KOHCTPYKITHIO B I[ETTH TPAaHC-
(popmaropa codcTBeHHBIX HYXI T 3L (pucyHok 1.4). ITTHHBEI pacrionokeHbl BOJHOH INIOCKOCTH,
paccTosHHe MeXIy dazamit, a = 0,7 M, ZMHHa npojeTa IMHHEI /=1,2 M. CorlacHO pe3yiIbTaTaM
pacueToB (CM. ITPAaKTHYECKOE 3aHATHE 1, 3a7a4ya 4) B LEH TpaHCPOpMaTOpa COOCTBEHHBIX HY K/
BEIOPAHBl AIFOMHHHEBBIE IIIMHEBI ITPSIMOVT OJIbHOIO ceueHHsa 100x6 mm. Macca nmmHbel m = 1,612

Kr/M |1, Tabmmer 7.2]. Y aapHeii Toxk K3 B 310 mermu iya. = 249,1 kA.

3adarue No2

OIMpeAelHTh MapKy alTFOMIHHEROIO CIUIaBa, M3 KOTOPOI'O H3rOTOBJIEHBI IIIHHEIL, M THIT H30-
JISTOpa IMHHHONH KOHCTPYKIIHH, (pa3bl KOTOPOH PACIOIIOKEHEI IO BEPIIMHAM IIPSIMOYIOIEHOIO
PaBHOOEIPEHHOI0 TPeYroJIbHHKA (CM. PHCYHOK 5.10).

[TTHHEI MMEFOT ITOJIBIH ITPO(HIIbF ¢ KaHAJIOM KBaJpPaTHOIO CeYeHHS «Tpyda KBaJpaTHas.
BricoTa cTeHKH IMHMHEL A/ = 60 MM, TommmuHa s = 4 MM. JIimHa 1mpojietra [ = 1,5 M, pacCTOSHHE
MeXxay dazamu a = 0,5 M. YaapHslii Tok K3 65 kKA. HomrHampHOe HaIpsDKeHHE IIEKTPoycTa-

HOBKH — 10 kB.

3a0anue Ne3
OmnpeAeliTh KOIMYECTBO MPOKIIAJ0K B ABYXIIOIOCHOH IIIHHE H MapKy H30JIITOPOB JIJIS OT-
KPBITOI'O TOKOITPOBO/A B AIEKTpoycTaHOBKe 10 KB.

[1IMHBI H3rOTOBJIEHEI H3 TEXHHYECKOTIO aTFOMHHHSA Mapku AJ[0. CedyeHne OJHOH ITOJIOCEI

rnmakera nHeL s=h*b=100+10=1000 mM2. @Da3pl TOKOIIPOBOJA PACIIOIOXKEHBI B OJHOH TOPH30H-

TAJIbHOH IUTIOCKOCTH. PaccTosiHHe MEARIY QJHBHMII a=1 :.5 M. IlomochI makera YCTAaHOBJICHEI Ha H30-

L1 =

NOKYMEHT NOAMVCAH THIEe MeKIY OCSMH ITOJIOC ITaKeTa IMHHBL a3. =2

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageney: — LeBayxosa TatbaHa AnekcanaposHa Y mapHbIH TOK K3 iyo. = 50 KA.
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3adarue Nod

OrmnpeAeniTh HanOOJIBIINE HAIPY3KH Ha H30JISITOPEl M HaHOOJIbIIINE HAIIPSDKEHHSA B MaTe-
pHasie mHH XecTKOH oImHHOBKH OPY 110 kB nipu yaapHoM Toke K3 50 KA.

BeIun T HaHOOJIBIHI JOITYCTHMBIH YAAPHBIH TOK K3 110 YCIIOBHIO SIEKTPOJHHAMHYE-
CKOH CTOHKOCTH 3TOH KOHCTPYKIHH IS PEIIEHH S BOITPOCa O BOSMOKHOCTH COXPAaHEHHS YCTAHOB-
JIEHHBIX H30JISITOPOB M IIHH ITPH PACIITHPEHUH PacIIpeJeIHTEIIBHOIO YCTPOHCTBA H YBEIIHYEHHI
YPOBHSI TOKOB K3. Tpyduarsie IIIMHBEI KOIBIEBOIO CEUEHHSI BHEIIHNM JHaMeTpoM D = 90 MM,

BHYTPEHHHM — ¢ = 80 MM H3TOTOBJIEHEI H3 aIFOMHHHEBOTO cIlaBa Mapku 1915T (Moxyms yIipy-

roctH E =7,1+-1010 Ila, rmmoTHOCTE 0 = 2770 kr/M3). KOHCTPYKIIHSI CMOHTHPOBaHA H3 Pa3pe3HbIX

INHH. J[JHMHa I[eI0ro y4acTKa paBHa JUIHHe ITporneTa /= 9 M. Da3sl pacIionoKeHbl B OJHOH (TOPH-
30HTAIILHOH) IIIIOCKOCTH. PaccTosHHE MeKIy OCSMH IITHH cMeXHBIX (a3 a = 1,4 m. IIIHHEI ycTa-
HOBJIEHBI Ha H30MISILHOHHBIX OINopax (KOIOHHAX), COOpPaHHBIX H3 TPEX OMOPHO-IITHIPEBBIX H30IIS-
TopoB THma OHIII-35-2000 YXJI1 (cMm. pucyHok 3.1r). Paspymarommad Harpyska H30JISITOpa
Rpaszp. = 20 000 H. Macca omnopsl Mon. =134 k. BeicoTa Kaxgoro msonsaropa Ruz. = 400 MM,

BEICOTA BCEH ONOPEI Horn.=1200 M.

3adanue Nej

[IpOBEPHTE ANEKTPOJHHAMHYECKYIO YCTOHUYHBOCTh AIFOMHHHERBIX ITPSIMOYTOIBHBIX ITIHH
ceueHreM 80 8 MM2. I1IHHEI 3aKpeIlIeHbl Ha H30IATOpax IUIAIlIMS, PaccToSHIE MeX Iy ocsIMH (a3
a =70 cM, IIPONET MeKAY H3onsaTopaM /=120 ¢cM. HavanbHEIH IIepHOMHYECKHH TOK TPEX(a3HOIO

K3 cocrarnget 40 KA, IIOCTOSHHAS BPpEMEHH 3aTyXaHH allepHoanyecKoro Toka f'a. = 0,05 c.

3aoarue No6

[IpoBepHTHh eKTPOAHHAMHYECKYIO YCTOHYHBOCTD IIMMHHON KOHCTPYKIIHH, BBITTOITHEHHOH
B BHJIE JBYXIIOJIOCHOTO TIaKeTa H3 AIFOMHHHEBBIX ITHH ceueHreM 1 00x8 Mv”. PaccTosHue Mexy
dazanvm a =70 cM, TIPONET MeKIY H3onsgTopaMu /=120 cM, PaccTosHie MeXay MpoKIaJgKaMH /7.

=40 cM (cMm. pHCYHOK 5.2). Y mapHsIit ToK K3 B 1ierm cocTaBiaeT 75 KA.

f, =40 cm 40 AD
A O P
:ﬁ:ﬁ:ttﬁ

=1

NOKYMEHT NMoanncAH |
INEKTPOHHOWM RO4AMNCBIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 »
Bnapeney:  LleBayxoea TaTbsiHa AnekcaHapoBHa 120
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3aoarie Ne7

HalTH MaxcHMaIbHO AOIIYCTHMOC PACCTOAHIIC MCKIAY ITPOKIIdAKAMIL L. ABYXITOJIOCHOI'O

ITaKeTa M3 MeJHBIX IHH ceyeHreM 100 10 mm2 (pacmonokeHHe IIMH Ha pHCYHKE J.3). IIponéT

Me Ky H3onsaropamMu paBeH 140 cv. HauanpHBIT nepHOAHYECKHH TOK TpéxdasHoro K3 cocras-

nseT 50 kKA. [locTossHHAsS BpeMeHH 3aTyXaHH s arepHoandeckoro Toka Ta.= 0,08 c.

b=1 cm

60

60

>

Hxﬂﬂ! -
A

=

il

PucyHok 5.3 — K pacuery 3agaun 7

K OHMPOJIbHbBIE 601POCHI.

1. UTo HaspIBAETCA, SNMEKTPOIHHAMIYECKOH CTOHKOCTRIO IIIMHHEBIX KOHCTPYKIHH?

2. Kakas 1IMHHas KOHCTPYKIIHS Ha3bIBACTCS NIEKTPOAHHAMHYECKH CTOHKOH?

3. HEPE‘HIGJ’J}ITE OCHOBHEIC THITBI IITHHHEBIX I{DHGTP}"KL[Hﬁ H COOTBETCIBYIOIIIHE HM PACHCT-

HBIE CXEMBI?

4. KakoB ITOPAIOK PACHETa BHEETPG,I[I]HM[‘IECKGH CTOHKOCTH H3O0TIIT OPOB H LOIHH, PACIIO-

JTOKEeHHBIX B OJTHOM ITUIOCKOCTH?

5. KakoB nopsiok pacyera COCTaBHBIX IIMHH?

6. KakoB nopsgok pacueTa IHH, a3kl KOTOPHIX PACITONIOKEHEI 10 BEPIIIHMHAM TPEYI OJIb-

HHKA"?

7. KakoB IOPpSAOK pacyeTa IMHH ¢ YIIPYTOITOJATITHBBIMH OIIOPaMH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ipakmuueckasa paboma Ne6. Boloop evikirouamereil.

Ilens: I1IprnoOpecTH HABBIK pacyeTa M BEIOOPA BEIKIIIOYATEIIEH

OcHo6bl meopuu.:

JII1s 3aIUTEL 3JIEKTPHYECKHX CETEH H 3IeKTpoobopymoBaHus 10 1| kB or HeHOpMaIBLHEBIX
PEKHMOB ITPHMEHSIIOT aBTOMATHYECKHE BRIKIIFOUATEIIH, IUIABKHE TTPEAOXPAHHUTEIIH H Pa3IHYHEIE
KOMOHHHPOBAHHEIE allllapaThl.

I IpegoxXpaHnTe M JEIIEBIIE H ITPOIIE B 3KCIIIYaTal[HH, YeEM aBTOMATEI, HO aBTOMATHYECKHE
BBEIKITIOUATEHN I10 CPAaBHEHHIO C ITPeJOXPaHHTEIISIMH HMEIOT PSJ IIPEUMYIIECTB: ITPH IIEPErPY3KaX
H K3 oTKmoyaroT Bce (pa3pl 3aIlHINaeMOH CETH H HCKIIOYAKT HeOHHO(a3HbIe PeKHMEBI, YMEHb-
IIIAFOT JJIHTEIILHOCTH ITPOCTOS AIEKTPOYCTAaHOBOK, O0mee 6e30IacHEI B 00 CITYKHBAHIH.

ABTOMATHI IIPHMEHSIOT ITPH HCIIOIB30BAHHH CPEICTB M YCTPOHCTB aBTOMAaTHKH H B CIIy-
yasx HeOOXOAMMOCTH aBTOMAaTHYECKOIrO HIIM JHCTAHIIMOHHOI'O VIIPaBIEHHMS, OBICTPOrO BOCCTa-
HOBJIEHHS HAITPSKEHH S M ITPH YACTBIX aBAPHHHBIX OTKIIFOUEHHSX.

B apyrux cnydasx peKOMeHAYETCS IIPHMEHSITE HHEPLIHOHHEIE H O€3HHEPIIHOHHEIE ITPEI0-
XPaHHUTEJH, IIPH 3TOM HHEPIHOHHOCTE IIPEAOXPaHHTENIS BEIOHpPAETCa B 3aBHCHMOCTH OT Xapak-
Tepa Harpy3ku. J[7Ig HCKIIOYEHHS HAaIlOJHO(pa3HBIX PeXHMOB ITPHMEHSIOT NPEJOXPAHHTEIH C
OJIIOK-KOHTAKTHOM B COUETAHHH C ITYCKATEISIMH HJIH KOHTAaKTOpaMH. | lepCrieKTHBHEI ITOIIYIIPOBOI -
HHKOBBIE (311€KTPOHHBIE) 3aHTHO-KOMMYTAI[HOHHBIE H ITYCKOPETYIHPYIOIIHE YCTPONCTBA: TH-
PHCTOPHBIE BEIKIIFOUATEHN, ITYCKATEMN, CTAHI[HH YITPABIIEHHS M T.I1.

Ecrm U1 3aITEL SIeKTPHYECKHX CETEH H ANIEKTPO0OOPYAOBaHH I BEIOpaHbl aBTOMAaTHYE-
CKHE BBIKIIFOYATEIIM, TO Ha OTBETBIIEHHIX OT PACIPEeNEeIHTENLHBIX YCTPOHCTE H MHHOIIPOBOJOB
PEKOMEHAYETCS IIPHMEHSATh YCTAHOBOYHBIE aBTOMATHI Ha HOMHHAIIBLHBIE TOKH 10 630 A. ABTO-
MaTHI ITOJCTAaHI[MOHHBIE YCTaHABIIHMBAKOTCA Ha TPaHC()OPMaTOPHBIX H IIPe00pa3zoBaTelIbHBIX IO -
CTAHIIHMSX ITPH TOKaxX BhIIe 400 A,

[Ipn oTHOCHTEIIPHO OONBINHMX TOKax K3 peKoMeHIyeTCs IMPHMEHSITH OIIOK «aBTOMaTHYeE-
CKHH BBIKIIFOYATEIIL-IIPEJOXPAHUTEIILY. B 3TOM ciIydae IpeJOXpaHHTENH OTKIIFOYAIOT TOKH K3,
OIIM3KHE 10 BEMHYHHE K OJHOPa30BOH IIPeAeIbHOH KOMMYTAI[HOHHOH CIIOCOOHOCTH aBTOMATa.

MeHnpb1He TokH K3 OoTKIIIOYaroTCS aBTOMAaTHYECKHM BBIKIIFOUATEIIEM.

CormacHo TpeOOBaHHAM ITPaBHII YCTPOHCTB 3IeKTpoycTaHOBOK (I1YDD) Kpome 3ammTel OT

K3 Bce HH3KOBOJIBTHBIE CETH MOIKHBI OBITH 3aIlHIIEHBI OT IICEPETIPY3KH. K HIMM OTHOCHT:
AOKYMEHT MNOoArnnucAH

3NEKTPOHHOW NOANUCHIO eHHBIM KalbeleM BHYTPH TTFOOBIX TTOMCITICHII
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 | 5 5 -
Bnapeneu; [LleBayxoBa TaTbsaHa ANekcanaposHa SITOCO0A ITPOKIIAJKH ITPOBOJOB H KAaOCJICH ,
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I‘) CETH BO B3PBIBOOII4ACHBIX ITOMCIIICHITAX.
B 1iemom YCIIOBHA COI'NIACOBAHHA XaPAdKTCPHCTHK alllldapPaTOB 3alllHTEBI (HpEI[GXpﬂHIITEHEﬁ

I HBTGMHTGE) C CCHCHHAMIH ITPOBOJOB H KabeleH 3allHIIaeMbIX CETEﬁ:, MO?KHO OOOOIIHTL B BHJIE:

I,-K, <1,

rae [, - HOMIHAIbHBIH TOK HIIH TOK cpaGaThIBaHMS arapara 3aiuTsl, A; K, - KpaTHOCTE

JOITYCTHMOI'O JJIMTCIIBHOI'O TOKA 11O OTHOHICHHIO K HOMHHAJIbHOMY TOKY (H.'I]II TOKY CpﬂﬁﬂTHEﬂ-

HHS) almiapar 3ai[nuThl, %o.

3Hauerne K, HopmupyroTcs [TY D B 3aBHCHMOCTH OT YCTIOBHIT OKpY KaIOIIeil Cpeibl, THITa

arrrapara 3aIlHUThl, H3OISIHH ITPOBOAOB H KadeseH. Takum oO6pa3zoM, BEIOOP IMpeAOXpaHHUTENEH H
ABTOMATORB JUIS 3aII[UTEI CETeH HallpspKeHHYeM 10 1 KB TecHO cBA3aH ¢ BEIOOPOM CeTeH ITPOBOJIOB

H KaOeleH.

3aoanuA:

3aoarue Nel

T mpHBeIeHHOH AneKTpHYeckoH cxeMbl T OL] (preyHOK 1.4 yacTh 1) MmormHocTho 27110
MBT BeIOpaTh BRIKIIIOUATEIH B CIIEAYIOIIHX IIPHCOEIHHEHHAX:

1) g PY10 kB — tpancopmaropa CH TCH 1;

2) reHepartopa Gl

HavampHele neproamieckrie TOKH K3 Ha mmHax 220 kB (touka K1), nmmax 10 kB (Touka
K?2) u 3a muHeiHbpIM peakTopoM (Touka K3). PesynbTaThl pacueToB TOKOB K3 H IMOCTOSHHOH Bpe-

MeHH 1'a. IpHUBeJeHEI B Ta0muIle 6.1.

Tabmmmra 6.1 — Pacuer TokoB K3 1 ITOCTOSHHOM BpeMeHH 1'a

HarmveHoBaHIEe BETBH Touka K3 Lo KA Ta
PY220 kB K1 4.8 0,028
Ot G1 4.5 0.41
Ot cucremel 1 G2 K2 44.8 0,13
PY 10 xB KabempHas THHHS C
peaKToOpoOM K3 15.6 0,185
PB10-1000-0,35

NOKYMEHT MOAMNMWUCAH
SNEKTPOHHOWM MOAMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6

ATCJIb B ITPHCOCAITHCHITH KaOelIbHOH JIHHHI.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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3aoarie Ne3

I1o ycrorHio 3agaun 1 BEIOpaTh BRIKIIFOYATEND B IIpHCOeHHEHHH 1711 PY 220 KB.

3a0anue Nod

[IpoBepHTh Ha TepMHYECKYHD YCTOHYHBOCTh BBIKIIIOYATEelb B B IlelH TpaHc(opMaropa
CBSI3H (CM. pHCYHOK 6.1). Ileproamdeckas cocTaBiimromas Toka mpH K3 B Touke K cocTaBisgeT: o
cHcTeMslI Irm.c. = 7.8 kKA (He3zaTyXaroIlHH TOK), OT KaxKIoro reHeparopa Imo =6,3 kA, Iim.o.1 =4.,6
KA, I1m.o.4 = 3,8 KA. 110CTOSIHHBIE BpEMEHH allepPHOIHYECKOr0 TOKA: IS cHeTeMBI Ta.c. = 0,05 c,
s reHeparopa Tar. = 0,1 ¢. Bpems orknroueHns K3 — 0,4 ¢. Tok TepMIiTueCKOH YCTOHYHBOCTH

BBIKITIOUATEIS (JecAaTHCeKyYHAHBIN) 10KA.

3aoanue Ned

BriOpaTh aBTOMaTHYECKHH BBRIKITIOYATEND IS 3aIlU T JTMHHH 0,38 KB, nmpHcoeMHEHHOH
K TII-10/0,4 xB mommHocThio 160 kBA. MakcumManbHasa Harpyska JTHHHHE Ip.max. = 90 A. K miHHH
ITOJKIIIOUYEH AIEKTPOABHIATEND C [H. 0. = 25 A H KPaTHOCTHIO ITYCKOBOI'0O TOKa Kn. = 7, OCTaJIbHas
HarpysKa — OCBEIIeHHE H AIIeKTpOoHarpeB. HoMHHaIbHAS MOIITHOCTh CAMOT'0 KPYITHOI'O ITOTPeOH -
Tens — 35 A

[Ipu pacuére TokoB K3 momydueHsl pesynbTarel: I(3) k.max. = 1400 A; I(3) kn. = 560 A,
I[(2) kkmin. =280 A; I{1)k.min. =200 A.

@) ©

|'r.-- _-‘.I'
-
N
T
=
H;f
| | |
1 | 1
CHEECEN

r-1 r2 r-3

PucyHok 0.1 — K pacuery 3agaun 4

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LllebGayxoea TateaHa AnekcaHapoBHa
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2. 1o xaxiM YCIIOBHSM BRIOHPAIOT BRIKITFOYATEIIE?

3. KaKoBEI YCIOBHS IMPOBEPKH BRIKITIOUATES IT0 BKIIFOUAROIIEH CIIOCOOHOCTH?

4. KakoBEI YCIIOBHS IPOBEPKH BRIKITIOUATEIIST HA CHMMETPHYHBIH TOK?

5. 110 KaKMM COOTHOINIEHHSIM OIIPEAEISETCS BOSMOKHOCTh OTKIIFOUEHHS allepHOLHYECKOH
COCTaBIISIIOIEH Toka K37

6. UTo 3HaYHT cOOCTBEHHOE BpPeMS OTKIIFOUEHHS BRIKIIOUaTens. Kak ornpenenserca?

7. OT 4yero M KakuM o0pa3oM 3aBHCST YCIOBHS IIPOBEPKH BEIKIIFOUATENS Ha TEPMITYECKYEO
CTOHKOCTE?

8. Kak H KakmHe BBIKIIOYATEIM IIPOBEPSIOTCS IO ITapaMeTpaM BOCCTAaHABIHBAIOIIETOCS

HaIPSDKEHNA?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ipaxkmuueckaa paboma Ne7. Botoop pazvedurumereil.

Ilens: I1punOpecTH HABBIK pacyeTa H BRIOOpA pa3zbeqHHHTEIIEH.

OCHO6bL MeopuUlL:

PaspeJHHUTEIN SBIIIOTCS IIPOCTEMIIIMMH KOMMYT alHOHHBIMH armraparamMi. OHH ITpeJHa-
3HAYEHEI B OCHOBHOM JUIS pa3beJHHEHHS OTKIIOUYEHHEBIX YaCTEH AIEKTPOYCTAHOBOK C IETIBIO CO-
30aHHS BHAHMOIO pa3peiBa I oOecrieueHHs Oe30ITaCHOCTH IIPH PEMOHTHEIX padoTax. Pasnemi-
HUTEIH MOXHO HCIIOJIB30BATh TAKKE UL OTKIFOUEHHS M BBRIKIFOUEHHS HEKOTOPHIX 3JIEKTPHYE-
CKHX IIellell ¢ TOKOM. M3-3a Mallol OTKIIFOYAIOINEH CIIOCOOHOCTH pa3beJHHHTENIH (Y HHX HeT JY-
TOraCHTEIBHBIX YCTPOHCTB) MOI'YT OTKIIOYAaTh TOJLKO HeOONIBIIHe TOKH. PazbeJHHHTEIIH MOT'YT
CHaA0KaThCS JOITOIHHUT eJILHBIMH 3a3EMISFOIIMH HOKaMH. | TTaBHBIMH H 323 MJISEOIIMMH HOKaMH
YIIPABISIOT OOBIYHO ITPH ITOMOIIH PYYHBIX (PhIYa’KHBIX) ITPHBOJOB.

JI1s1 BHYTPEHHUX 3IEKTPOYCTaHOBOK HarpspkeHHeM 10 kB Hanbojiee 4acTo HCIIOIb3YIOT
passeqHuTENH THIIa PB-10.

PazpeIHHUTEIN I HAPYKHOH YCTAHOBKH JOMKHBI HMETH H3OIISLIHIO, PACCUHTAHHVYIO IS
palboTHI B HeOIaroIpHATHBIX YCIIOBHSX OKPYKAIOIIEH Cpelbl (3arps3HEeHHs, Bllara, CHET), a TaKxkKe
00mnaiaTh TOBBIIIIEHHON MEXaHIYECKOH IIPOYHOCTRIO B CBS3H C BO3MOKHOCTBIO 00pa30BaHI I'o-

JIOJIEAA Hd KOHTAKTAaX.

3a0anuA:
3aoarue Nel
BriOparth pazbe IHHHUTEL Ha YYACTKE 3JIEKTPOYCTAHOBKH, YKAa3aHHOM B Tabmmax 7.1, 7.2

H Ha PHCYHKe 7.1.

1 3015 2 5 L i1
X
' L
2 4 ‘ AT 10 12
CH
T Eﬁ! '1"2 T3 s T4

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

[IOKYMEHT MNOAOMNWCAH v/ e e
r2 13

— PacueTHas cxeMa
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Tabmmma 7.1 — TexHyeckie JaHHBIE IEKTPOYCTaHOBKH

BAPHAHT 1 2 3 | 5
[TTHHBI, BBIKITHOYATENH, Pa3b-
1-2 3-4 5-6 7-8 9-10
EJIHHHTEH, Y4aCcTOoK
HarmpaxeHHe, U; 220 220 220 110 110
KB Us 330 500 500 220 220
MoIHoCcTh I'l —- —- 253 117.5 117.5
TEHEP aTOPOB, I2 - - - 253 253
MBA I3 353 253 253
MomHocTh Tl —- ) --- 32 32
TpaHchopma- 12 e e 250 125 125
TOp OB, I3 400 - - 250 250
MBA T4 250 400
MomHocTh
aBTOTPaHC- AT - - - 250 250
(hopmaTtopa
Toxku K3 Ha i 9.5 11 11 12,8 10,2
BbIOpaHHOM Iy 26 30,2 30,2 35 27,9
Y4acTKE, It 7.8 9.8 0.8 10,1 8.3
KA fat 7 10 10 11 9,1
Bpema neH-
CTBHA 3a- ta 0,1 0,25 0,2 0,25 0,2
I[HTHI, C
Bpems ot-
KJIHOYE€HHA
tomun 0,08 0,08 0,08 0,08 0,08
BbIKJIFOYaTe-
JIeH, ¢
PaccTosaHie
MEKTY (a- L 7 5 5 3 5
3aMH, M
Tabmmma 7.2 — TexHyecKie JaHHBIE AIEKTPOYCTaHOBKH
BAPITAHT 6 7 8 9 10
ITTHHBI, BBIKIKOYATENH, Pa3beqHHH-
1-2 3-4 5-6 7-8 9-10
TEJH, Y4aCTOK
U, 110 110 110 110 110
Harpaicere, 15 U5 220 230 220 220 220
T T HOGKYMEHT NOAAVCAH 117.5

SNEKTPOHHOW NOAMNCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

lLlebGayxoea TateAHa AnekcaHapoBHa
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MolIrHoCTh TpaHc- Il 32 125 2
(hopMaTOpOB, 12 32 125 }
MBA T3
MoIHoCTh aBTO-
AT 125 250
TpaHcgopMaTopa
i 12,5 12,5 10 10,2 12,5
Tox1 K3 Ha Be10p aH-
iy 34 34 31,6 27.9 34
HOM Y4YacTKE,
In.t 9.6 9.6 8,5 8,3 9.6
KA
lat 10,2 10,2 9.0 0.1 10,2
Bpems neificTBHA 3a-
ta 0,2 0,2 0,1 0,2 0,2
IIHTEI, C
Bp emMA oTKITI0UEHHA
tomun 0,08 0,08 0,08 0,08 0,08
BBIKJIFOYaTENIEH, C
PaccToaHHe Mexay
L 3 3 3 J 3
(pazaMH, M
3adanue No2

[IpoBepHTh AIEKTPOAHHAMHYECKYEO YCTOHYHBOCTDh pazbeJHHHTENSA P1 B IermH TpaHc]op-
MaTOpa CBSI3H (CM. pHCYHOK 7.2). HauanpHOE 3HaUeHH e TIEPHOJHYECKOH COCTARISIOIIEH TOKA TPeX
¢azHoro K3 B Touke K paBHBI: OT CHCTEMEI 8,5 KA, OT KaKJIoro reHepaTopa 1o 7 KA. ITocTosHHEIE
BpeMEHH 3aTYXaHHs allepHOJHYeCKOro ToKa: JId cHcTeMel Ta.c. = 0,05 ¢, I1d reHeparopa

Tar.=0,lc. HoMHHaIBHEII TOK 3NMEKTPOAHHAMHUYECKOH YCTOHYHMBOCTH Pa3beIHHHTEIS COCTaB-

nseT 80 KA.
D¢
[]
=
K 3
T
é B
[JOKYMEHT MOAMNMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy: lLlebGayxoea TateAHa AnekcaHapoBHa — PacueTHAS cXeMa
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3aoarie Ne3

OHP&,I[&J]IITL KakKIM HOMHHAIIBHBIM TOKOM BHEETPGI[IH{MHEGKGﬁ }’CTGﬁ‘HIEGCTH HOJLKCH

0o0magaTe pasbeUHHTEIL P2 B cXeMe Ha PHCYHKE /.2 IPHAAaHHBIX 3a0a4H 2.

KonmponoHsle sonpocel:

1. Ilo xakuM YCIIOBHSM BEIOHPAIOT Pa3beJHHHTEIIH?

2. IIpu rmoMOIIH KaKHX IIPHBOJOB MOKHO VIIPABIIATh Pa3sbeJHHUTEISIMH ?

3. OOBSCHHTE KOHCTPYKIIHIO pazbeuHHTeneH THia PB-10/400, PJIH/TA-1-10, PJIH]I-35.
4. KakoBO Ha3zHAauYeHHE pa3beAHHHTEIEH?

5. Kakne TpeboBaHHA NPEABSIBILIIOTCS K KOHCTPYKIIHAM pasbeJHHHTENIA?

6. B 4eM COCTOHUT HazHAYeHHE 3a3eMILSIOIHX HOKeH?

7. B 4eM COCTOMT OTIHUYIE BBIKITFOUATEIS OT pﬂB'LE,[[HHIITEJIH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIpakmuueckaa paboma Ne8. Botoop uzmepumeibHolX mpaHchopmamopos moxka u

HANPAHCEHUIL.

Ilens: 1IproGpecTH HaBBIK BRIOOPA H3MEPHTEIbLHBIX TPaHC(POPMAaTOPOB TOKAa H HaIIpsDKe-

HHIIL.

OcHO6bL MmeopuiL:
BEIGOp H3MepHTENIbHBIX TpaHCcpopMaTopoB Toka (TT) MpoBOAST IO CIEAYEOIIIHM YCIO-

BHSM:
Unom. = Ucemut nom.; 11lnom. = lnopm. pacu. ;
kn.- Inom. 2 Inpoo. paycu. = Ipab. ub. ; ioun. = iyo.
21 Tnom. koun. > ivo. ;

f2mep. tmep. = Bk

(I1nom. kmep. )2 tmep. = Bk. ;

[Ipn BEIOOpE HOMHHAIILHOT'O IIEPBHYHOIO TOKA [Hom. CIEAYET YUUTHIBATH BO3MOJKHOCTH
IIeperpy3KH HEKOTOPBIX THITOB TpaHc(opMaTopoB Toka Ha 10—20 %, YTO OroBOpeHOo B KaTalorax
Ha TpaHc(pOpMaTOPHI TOKA.

3HauyeHHEe HOMHHAIIFHOIO BTOPHYHOI'O TOKa YHH(HIHPOBAHO H paBHO 5 A (pexe 1 u 10
A).

Kmnacc TouHocTH H3MepHTEIBHOTO 1T BRIOHpPArOT B COOTBETCTBHH C €r0 Ha3HAUYEHHEM.
Ecmu k T'T noaKimoyaroTca pacyeTHbIE CUETUHKH HIIEKTPOSHEPTHH, TO KJIACC TOUHOCTH ero pabOThI
IOIDKEH OBITH He HIDKe 0.5. Ecim IMoAKIOYar0TCS TOIBKO IIIHTOBEIE AIEKTPOH3MEPHTEIIBLHEIE T10-
Ka3bIBAIOIIHE ITPHOOPHI, TO JOCTAaTOYeH KIIacc TOYHOCTH 1, a HHOrJa (aMIiepMeTp B I[EITH CeKI[H-
OHHOI'O WIH IMHHOCOEIHHHTEIPHOIO BRIKIIFOYATENS) MOKHO IIPHMEHHTE TPaHC(OPMaTop TOKa C
KJIIaCCOM TOYHOCTH 3.

Jng toro uroOel T'T padoran B BEIOpAaHHOM KJIacCe TOUHOCTH, Harpy3Ka ero BTOPHYHOMH

I[eITH He JOJIKHA ITPEBBIIAaTh HOMHHAIBHYIO, T. €. IIPpH [2xnom. = 5 A HarpysKa BTOPHYHOH LIEITH

S2 = 122H.:}M. L2 =25 /22 < 82nom..
PacuerHas Harpyska TpaHcpopMaTopa Toka (Z2pacy.) CKIAIBIBAETCSI U3 HATPY3KH H3Me-
PHTENIBHBIX ITPHOOPOB H MOTEPh MOITHOCTH B ITPOBOJaX H KOHTaKTax. CyMMapHOe COITPOTHRIIEHHE

KaTVIIICK ]'[pHﬁleGEj ITIOCIICHOBATCIIBHO BKIIFOUCHHBIX BO BTOPHYHVIO ITCIIb TpﬂHG(prMﬂTﬂpﬂ TOKa
AOKYMEHT NoarnmncAH

SNEKTPOHHOW rMnoarnuceio 'XeMOH X BKIIFOUEeHHST H pPacIipcacJICHHA I1O (bﬂ-
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 |
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COHPGTI[EHEHHE ITPOBOIOB ETGpH‘]HGﬁ IEIIH 3dBHCHT OT JJIMHBI TPpAacC ITPOKIIaAKIH ITPOBO-
JOB fﬂip. , CCHCHHA ITPOBOJOB § H CXCMbI COCIHHCHIA TpﬂHCd)GpMﬂTGpGE TOKaA4.

[Tpn BEIOOpE MaTepHala IMPOBOJOB (C MeJHBIMH HIIH aTFOMHHHEBBIMH KHIIaMH) He00XO-

2
JHMO YYHTHIBATh, YTO KOHTPOIBHBIE KaOelH ¢ MeJHBIMH KiaaMH (p = 0,0175 OM'MM™/M), TIPH-
MEHSIOT BO BTOPHYHBIX ILEIISX MOIIHBIX AIEKTPOCTAHI[MII C BRICIIMM HampspkeHHeM 220 kB u

BBHIIIE. BO BTOPHYHEBIX IICIIAX OCTAJIBHBIX 3JICKTPOYCTAHOBOK HCITIOJIIB3VIOT KabOell ¢ alrOMIHIE-

BBIMH ¥raMH ( p = 0,028 OM'MM2 /M).

CeyeHHSI IIPOBOJHHKOB BHIOHPAIOT B COOTBETCTBHH ¢ TpPeOOBaHHSIMH TOYHOCTH H3Mepe-
HHUA. [IpH 3TOM PYKOBOACTBYIOTCS CIIETYFOIIHM.

1. IIpoBox mOIKeH YIAOBIETBOPSTH TPeOCOBAaHHSIM MeXaHHYECKOH ITPOYHOCTH, ITOATOMY

ITPH HAJITHYHIT B LICITH PACUCTHBIX CHCTHHKOB CCHCHHC MC/IHBIX IIPOBOJOB JOJIXKHO OBITH HE MEHee

2 2 -
2,5 MM~, a aTFOMHHHEBBIX — He MeHee 4 MM~ JUIS IIelleil ¢ H3MepHTeIbHBIMH ITpHOopaMH (6e3

C'LIETIHII{GE) MCEIHBIC ITPOBOJ4a AJOJIXKHBI HMCTE CCHCHIC HE MCHCC 1:,5 MI‘»IZ:, d aJITOMITHIICBBIC — HE

MeHee 2.5 MMZ.

2. CeyeHHe IMPpOBOda HTOJIEKHO OBITH B3STO OOIIBIIE MIHIMAJIbHOI'O, YIOBIICTBOPAOIICT O

. 2
TpeOOBAHHIO MeXaHHYECKOH ITPOYHOCTH (ceueHHe OoJbIne 6 MM~ He IMpHMeHseTcs). CTaHIapT-

HBIE CEUEHMS KHJI KOHTPOJIBHBIX Kabemnen: 1,5, 2.5, 4,6 MMZ.

M3 ycimosus gorrycTHMOHN Harpyskd Ha T'T g oGecrieyeHHS ero paboTel B BEIOPaHHOM
KII1acce TOYHOCTH CIEAYET, YTO COITPOTHBIIEHHE ITPOBOIA
Znpoe . = L2nom. - £ npub — Zxoum.
s = p Ipacu. /rnpoe.,
TZE p — YAEIBHOE COIPOTHUBIIEHHE MaTepHala IIPOBOJA; [pacy. — pacueTHasd JJIMHA IIPO-

BOJIa, 3aBHCAIIAS OT CXeMBI COeIHHEHHS TpaHC()OpMaTOPOB TOKa (PHCYHOK 8.1).

ABC ABC ABC
- = Y
® e L O
L [::_..- > Q ‘—f
— 14
I 4 »
i ‘ L J
SIS [ g BN SN
[« L IR 20
' 1
me = =
PR
]—pacqz 2 - me L]'acq_ /3 L.'r.p LF'-““_ Lf“P
d 0 B
AOKYMEHT I:IDﬂﬂHCAH HC(l)GpM&TGpGE TOKa H H3MCPHTCIIbHBIX ]'[pHﬁlD-
INEKTPOHHOW NOANAUCHLIO
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JlmiHa coeJUHUTEIBHBIX ITPOBOJIOB OT TpaHCc(opMaTOpa TOKa 0 IIPHOOPOB (B OJHH KO-

Hell) /mp. (ATIMHA Tpacchl) AOJDKHA OBITh H3BECTHA M3 IIPOEKTA PACIIPEAETIHTEIIBHOIO YCTPOHCTBA

U IHUTa YIIpaBiIeHn . OpHEHTHPOBOYHO [mp., M, (IJIS OJHOH IIEIH B OH KOHEI[) COCTABIISET:

3a0aHuA:

3aoarue Nel

OrnpeAennTh ceYeHHe MeJHBIX COeJHHHTEIILHBIX IPoBOoA0B BTopHyHOH IierH (TT), ycra-
HOBJIEHHBIX Ha BBOJZE 10 kB B PY mnoacraHiiim 1o cxeMe, IPHBEAEHHON Ha PHCYHKE 8.2. TpaHc-
(popMaTOpHI TOKA JOIKHBEI HMETh Kiacc TouHOCTH 0,5. PaccrosHie MeKay TpaHc(popMaTOpaMH
TOKa, YCcTaHOBIeHHBIMH B PY 10 kB, u nmroMm, Ha KOTOPOM YCTaHOBJIEHHBI ITPHOOPEI, 20M (110

Tpacce). COIMpOTHBRIEHHE ITePeX0JHBIX KOHTAKTOB IMpHHIMaeM 0,1 Om.

10kB
a B c . VARh
A BB @O
TN®Y ¢ J
E‘LE"! E!'L
I

PucyHOK 8.2 — CxXeMa BKIIOUEHH S H3MEPHTEILHBIX IIPHOOPOB

3aoarue No2

BriOpath TpaHc()OpMAaTOp HAMPSDKEHHS, K KOTOPOMY ITOJKITFOYEeHBI H3MEPHTEIbHBIE ITPH-

OOpEHI IO CXeMEe PHCYHOK 8.3, eCIIH OH JOIDKeH padorars B Kilacce TOUHOCTH 0,5. HampsxeHmne

CETH 6 KB.
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PucyHOK 8.3 — CXema BKIIFOUEHHS ITPHOOPOB
3adanue No3

BriOpath TpaHc]opMaTop HaIlpsDKeHHS Ha COOPHBIX IMHHAX IO cTaHIHA. [loAcTaHIM ¢

-—

NOKYMEHT NOANUCAH TeHHas MOIHOCTh TpaHchopmMaTtopor 2x40 MB

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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3adarue Nod
BriOpath TpaHc(opMaTop TOKa H HAITPSIKEHH S JJIS ITPH COETHHEHH ST H3MEPHT € JIbHBIX IT]H-
OopoB B 11enH reHeparopa TB®-63-2, BKiIroueHHOro Ha cOopHEIe IMHHEL 10,5 KB. Mcrons30Bars

CXEMY Ha PHCYHKE 8.4.
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PucyHOK 8.4 — CxXeMa BKIFOUEHH S H3MEPHTEIILHBIX IIPHOOPOB I'eHepaTopa

Konmpononusie éonpocet:

1. Kak u3MeHseTCSA IMOTPEeIHOCTh TPaHC(POPMaTOPOB TOKA H HAITPSDKEHHS ITPH YBEITHYEHHH
JUTHHBI KOHTPOJIBHOTO Kabemls, COeQHHSIOIIETO HX ¢ H3MEPHTEIIBHBIMH ITPHOOPaMH ?

2. JImg xaKoH IeIH IIPHMEHSIOTCS H3MEPHT eIbHbIE ITpeoOpa3oBaTelH (JaTuHKH)?

3. B yéM 3aKmoyaeTcs MPEeHMYIIEeCTBO H30HpaTeIbHOIO H3MePEeHHS (H3MePEHHS IO «BEI-
30BY») Iepe]l HHIHBHIYaIbHBIM H3MepeHHEM?

4. Kak BeIOHparoTcs TPpaHC(OPMATOPhI TOKA H HaIIPSDKEHHS JUIS IIPHCOeTHHEHH S K cOop-
HBIM IHaM 10,5 kB?

5. Kak nmpoBepsaroT TpaHcpopMaTOp TOKa H HAIIPSDKEHHA IT0 BTOPHYHOH Harpyske?

6. Kak BRIOHpAETCS KIIacC TOUHOCTH H3MEPHTEIILHOTO ITpHOopa’?

7. Kakne cxeMsl coeuHeHHs T'T OpIBaroT?

8. Kak BRIOHpArOT CceUYeHHE ITPOBOJHHKOB?

9. B 4éM 3aKmroyacTcs OCOOEHHOCTH pekuMa padoThl H KOHCTpYKImu 1T 1 TH?
[NOKYMEHT NOAMNUCAH

SNEKTPOHHON roanmUcChLIO MaTOpa TOKa H HﬂHpﬂ}I{E}HLH'?
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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Ipakmuueckasa paboma Ne9. Boldop moKoozpaHuuuearoux peaxkmopos.

Ilens: 11IprnoOpecTH HABBEIK BEIOOPA TOKOOI PAHHYHBAIOIIHX PEAKTOPOB

OcHO6bL MmeopuL:

OrpaHn4eHie TOKOB K3 B pasimMuHbIX y37IaX 3IEKTPOSHEPTreTHYECKOH CHCTEMBI BaXKHO IS
OT'PAaHHYEHHUS ITOCIIEICTBHIT aBapHI, IS CHIKEHISI CTOMMOCTH aImapaTypsl H IIPOBOJHHKOB pac-
ITPEIETTE L HBIX YCTPOHCTB.

@usHyecKas CyTh METOJAOB OrpaHHYEHHS TOKOB K3 3aKiIrodacTcs B HCIIOIB30BAHHI JO-
ITOJIHUTEJIFHOTO COIIPOTHUBIIEHHS B IIEITH TOKa K3, He0OX0HMOe 3HAaYEHHE KOTOPOr'o 3apaHee Mo-
KeT OBITh PAaCCUHTAHO.

BreJieHHe JOIMOITHHUTEILHOI'O COIPOTHBIIEHHS B I[ENh TOKa K3 ocyIimecTBiIgeTCs MO0 yeTa-
HOBKOH CITEIHAIbHBIX aIlllapaToB — TOKOOI PAHHUYHMBAIOIIHX PEaKTOPOB, MO0 CO3IaHHEM HCKYC-
CTBEHHO Y UIMHEHHOTIO ITYTH U1 TOKOB K3. ECTECTBEHHO, YTO YCTAHOBKA PEAKTOPOB TPEOYET IO-
ITOJIHUTEJIBHBIX 3aTpaT. Jlanee OyIeT IMoKa3aHo, YTO YCTAHOBKA PEAKTOPOB B PSJIE CIIYYAEB HE BCe-
rjaa >¢@exTHBHa. [losToMy BEIOOpP CpeACTB OrpaHHYEHHS TOKOB K3 OKOHYATEIbHO PEIlaeTCs
JTHIIb TEXHHUKO-3KOHOMHYECKHM COITOCTaBIIEHHEM BAPHAHTOB.

IIpn cpaBHeHHH CIIOCOOOB OrpaHHMUYEHHSI TOKOB K3 BaXHO IMPaBIIIBHO BEIOpaTh MECTO
YCTAHOBKH JIOIIOHHUTEIIBHOIO COIIPOTHBIIEHNSI. B HAcalIbHOM CIIy4ac IIYTH IHPKYILIIHMH TOKOB
HOPMAJIPHOT'O pekuMa U K3 He cOBIaaaror, U J00aBOYHOE COIPOTHBIIEHHE OT PAHHYHBAET
ToJIbKO TOKH K3 (Hanmprmep, cekitnoHHBIH peakTtop ['PY 10 kB T3I]). Ho B pealbHBIX YCIOBHSX
YacTO 4Yepes JOIMOIHHTEIIbHOE COIPOTHRIIEHHE TAKKE IMPOTEKArOT TOKH HEaBAPHIHBIX PEXKHMOB,
YTO COITPOBOKAAETCS JOITOIHHTEIBHEIMH TTOTEPSMH HaIlpsKeHHS (JIHMHEHHBIE peaKTOPhI, Peak-
TOPHI B L[EMH TPaHC(HOPMATOPOB CBSI3H MOACTAHIIHIL H JIP.).

[IoaTOMY 4acTO IPHUMEHSIFOT YCTPOHCTBA, OOECIIEYHBAOIIIE MEHBIIIHE ITOTEPH HAITPSDKE-
HHS B HOPMaJIbHOM peXKHMe (CIBOEHHEBIE PEAKTOPHI, TPAaHC(POPMATOPHI C pacIIeITIeHHEIMH 0OMOT-
KaMH HH3IIIETO HAIIPSOKeHH ), HO JOCTAaTOYHO OOJIBIINOE COIPOTHBIIEHHE A1 3(P()eKTHBHOIO Or'pa-
HHYEHHS TOKOB K3.

B psame ciydyaeB QOIOIHHUTEIIBHOE COIMPOTHUBIIEHHE B IEITH TOoKa K3 ymaercs co3maTh U3
CYILECTB YVIOIIHX 3JIEMEHTOB CETH ITYTEM:

* OTKIIFOUEHH I ceKI[THOHHOTO BRIKIrOUaTend PY 10 kB TIC:

* OTKIIFOUeHHS IIpH K3 cexrinonHoro Beikmroyaressa I'PY 10 kB TOL,
AOKYMEHT NOArnnCAH

SMEKTPOHHOW MOAMMCHIO rxrrouarend (IIICB) mpu JBOHHOI CHCTEME IITHH
CepTuchukat:, 12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: Webayxoea TaTeAHa AneKkcaHapoBHa HEHIIMH,

151 cucTeMsl cOopHBIX e OPY 110-220 kB;
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