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CepTtudumkar:
Bnapeneu:

ComepKaHHE

BreneHue

Llens M 3agau H3yYeHH S JUCIHIUTHHEI

OOopyaoBaHHE H MaTEPHAJIBI

HarnmeHoBaHHe mabopaTOpHBIX padoT

CojzepxaHHe 1ad0paTOpHBIX padoT

JlaGoparopHas padora Nel. IIycKk B XO[ CHHXPOHHOI'O KOMIIEHCATOPa PEAKTHB-
HOH MOII[HOCTH.

JlaGoparopHasa padora Ne2. OrpejienneHHe COOTHOIIEHHS TOKOB KOPOTKOI'O 3a-
MBIKAHHS Pa3/IMYHBIX BHIOB ITPH 3aMBIKAHWH B OJJHOH M TOH K& TOUKE CETH, ITH-
TAFOIIEHCS OT HCTOYHHKA ITPAKTHYECKH OeCKOHEYHOH MOIIHOCTH.
JlaboparopHasa padora Ne3. MccnemoBaHue BIMSHHSA Ha JHHAMHYECKYIO YCTOH-
YHBOCTh HATYPHOI'O CHHXPOHHOI'O I'eHepaTopa JJIHTEIIEHOCTH KOPOTKOI'O 3aMBbI-
KaHHA B SIIEKTPO3SHEPTETHYECKOH CHCTEME.

JlaGopatopHass padora Ned. JleleHTpam30BAaHHBIE KOMIUIEKCHI PEIEHHON 3a-
IIIUTHL H ABTOMATHKH 3IIEKTPOIHEPTETHUECKHUX CHCTEM.

JlaGopaTtopHasa padora Ned. LleHTpam30BaHHAas HHTEJJIEKT YaJIbHas 3all[HTa pac-
ITPEETUTEIILHOM CETH.

JlaGopaTtopHasa padora Ne6. MakcHMaIbHas TOKOBAS 3aI[HTa C HE3aBHCHMOH BEI-
IEePKKOH BpeMEHH JIMHHH IEKTPOIEpeJauyl H BBOAHOI'O BRIKITFOUATETIS.
JlaGopatopHas padora Ne/. MccnemoBaHue BIHMSHHS ITapaMETPOB 3IIEMEHTOB,
CXEMBI H peKHMa 3IEKTPHYECKOH CHCTEMBI Ha EI0 YCTOHYHBOCTS.
JlaGoparopHasa padora Ne8. JIMCTAaHI[HOHHOE VITpaBJIEHHe M OTOOpaKeHHe pe-
KHUMHBIX ITapaMETPOB B IIEHTPATIH30BAaHHBIX KOMIUIEKCAX JIHCIIETYEPCKOTO
VITPaBIIEHH.

JlaGopatopHas padora Ne9. ABTOMAaTH3HPOBAHHAS CHCTEMA KOHTPOJIS H YUeTa
3IIEKTPOSHEPTHH B IIEHTPAIIM30BAHHBIX KOMITIIEKCAX AHCIIETYEPCKOTO YIIPABIIE-
HIL

YuyeOHO-MeToAHYECKOe H HH(POPMAIHOHHOE o0ecledeHHe JHCIIHIIIHHEI

[lepeyeHh OCHOBHOH H JOIOJHHTEIIFHOH JIHTEPATYPhI, HEOOXOJHMOH JUIS OCBO-
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5.2  llepeueHp Vy4ueOHO-METOAMYECKOrO OOECII€UEHHS CaMOCTOSTEIBHON PadOTHI
OOYYAFOINMXCS T10 TUCIIHITIINHE

5.3  IlepedyeHp pecypcoB HH()POPMAIHOHHO-TEJIEKOMMYHHKAIIHOHHON CeTH MHTep-
HET, HEOOXOMUMBIX JJIS1 OCBOSHHS JHCITUILITHHEI

[ IprmoxeHna
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BeeeHue

[lenpro paboTHl B J1a00OpaTOPHH SBISETCS VIIIYOIEHHE M 3aKPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHUYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHUYECKHX ITOJIOKEHHI, a
TAKKE 3HAKOMCTBO C 3IIEKTPOHHBIMH KOMITOHEHTaMH, 000PYI0OBAHHEM, H3MEPHTEILHBIMH ITPHOO-
PaMH H aIrmapaTypoH, HCIIOIb3YeMBIMH B ITa00OpaTOPHH.

B pesynbTaTte BEIITOIHEHNS 1a00paTOPHBIX padoT CTYAEHTHI JOIKHEI IIPHOOPECTH YMEHHS
H HaBBIKH IT0 COOPKE M HCCIEMOBAHHIO AIEKTPOHHBIX CXEM H ITPHOOPOB, H3MEPEHH M 3JIEKTPHYE-
CKHX BelIMUMH. TemMaTHKa 1ab0paTOpHBIX paboT ITOIMHOCTHIO COOTBETCTBYET COAEPKAaHIIO 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 chOPMYIIHPOBaHa €€ I[ellb, H3I0KeHbI OCHOBHBIE TEOPETHYECKHE TTOJIOKEHHS,
OITHCAaHa CXEMa YCTAHOBKH IJIS MIPOBEAEHHS SKCIIEPHMEHTAIFHOIO HCCIEIOBAHUS, JaHBI PEKO-
MEHIALHH I10 ITPOBEIEHHIO OIBITOB H 00paboTKe pe3yIIbTaTOB H3MEPEHHI, a TAK/KEe KOHTPOJILHBIE

BOITPOCHI.
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1. I[ens u 3a0auu uzyueHus OUCUUNTIUHDL

[{enp H3y4eHHS THCIUIUIHHEI « OJIEKTPOCHAOKEHHE ITPOMBIIIIIEHHBIX ITPeATIPHATHI CO-
CTOHT B ITOIIYYeHHH 3HAHHH O IIOCTPOESHHH H peKHMaX pabOoThl CHCTEM 3IeKTPOoCcHa0KeHH S ITPo-
MBIIIIJIEHHBIX H TPakKIaHCKHX 00BEeKTOB, a TaKke 00BEKTOB CelIbCKOro X03SIHCTBA H TPAaHCIIOPT-
HBIX CHCTEM.

3agayel JUCIHMIUIHHEI SBISETCSI H3YYEHHE (PH3HYECKHX OCHOB (DOPMHPOBAHHS PeKHMOB
AJIEKTPOITOTPeOIEHHS, OCBOEHHE OCHOBHBIX METOJOB PacuéTa HHTErPallbHBIX XapaKTEPHCTHK pe-
KHMOB H OIpe/ielIeHHS PacUETHRIX HArPY30K, II0Ka3aTellel KauecTBa SIeKTpocHa0XKeHH s, H3y4e-
HHE METOJIOB JOCTIDKEHHS 3aJJaHHOIO YPOBHS HaJleKHOCTH OOOPYIOBAaHHSI H CHCTEM 3IIEKTPO-

cHaOXKeHH.

2. Obopyoosarue u mamepuaisl

ATrmiapaTHBIE CPEACTBA:

— Hay4dHo-HccIegoBaTelbCKHI KOMIDIEKC « ABTOMAaTH3HPOBAHHBIE CPEICTBA YIIPABIIEHHS
H 3aIl[UTHl B CHCTeMaX AJIeKTPOCHA0KeHHS IIPOMBIIIIIEHHBIX ITPe ITPHSITHID

YueOHasl ayauTOPHS IS ITPOBEACHHS YUeOHBIX 3aHSTHH, OCHAIleHa O0OPYAOBAHHEM H

TEXHHYECKHMH CpeJcTBaMH 00y4eHHS. [lepeHOCHOH HOYTOYK, ITPOEKTOpP, JOCKAa MarHHTHO-Map-

KepHas.
3. Haumenoesarue nad opamopuslx paoom
No TeMsl M3 HUX mpakTHye-
HamnmeHoBaHIHE TEM JUCIIHIUIHHEL, HX KpaTkKoe co- | O0beM
ITICITH - CKasl ITOATOTOBKA,
IepKaHHE YaCcOB
T HEI YaCOB
8 ceMecTp

Jlaboparopnas padora Ne 1. ITyck B X0 CHH-
XPOHHOT'O KOMIIEHCAaTOpa pPeaKTUBHOH MOIIHOCTH.
1 [ IproOpecTH HAaBBIKH 110 BKIIFOUEHHIO CHHXPOH- 1.5
HOI'0 KOMIIEHCATOpa PeaKTHBHOH MOIIHOCTH 6€e3
Harpys3KH Ha Baly.

Jlabopatopnas padora Ne 2. OnpejienneHue co-
OTHOIIIEHH S TOKOB KOPOTKOI'O 3aMBIKAaHH I Pas-
JIMYHBIX BHIOB ITPH 3aMBIKAHHH B OHOI H TOMH XK€
2 TOUYKE CETH, IIMTAIOIIEHCSA OT HCTOUYHHKA ITPAKTH-

YecKH O0eCKOHEeYHOH MOIITHOCTH.
[TnumoBneTeHne HARKIKOR OTTRITHOTO OIIPEJEIIEHHE

[OKYMEHT NOANWUCAH |
ANEKTPOHHOM MOANUCHIO >LX BHAOB.
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KOPOTKOI'O 3aMBIKAHHS B 3IIEKTPO3HEPr e THYECKOMH
CHCTEME.

HMccnemoBaTh BIMSHHE HAa CTAaTHYECKYIO YCTOHYIH-
BOCTh HaTYPHOI'O CHHXPOHHOI'O I'eHepaTopa OJHO-
(pa3HBIX, ABYX(a3HEIX H TpeX(]a3HBIX KOPOTKHX
3aMBIKAHHI.

JlabopaTtopHas padora Ned. J[erleHTpaITH30BaH-
HBIe KOMIUIEKCHI PEIIEHHON 3al[UThl H aBTOMa-
THKH 3JIEKTPOSHEPreTHYECKHX CHCTEM.

M3yuiTh IMIPHHIUITEL pearm3aliii KOMITIIEKCa pe-
JIEHOM 3aIMTHI H aBTOMATHKH AIIEKTPOCTAHIIHH C
IIPHUMEHEHHEM THITOBBIX YCTPOHCTB.

1,5

JlabopaTtopHas padora NeS. ] [eHTpam3oBaHHaS
HHTEJUIeKTYyallbHas 3all[HTa pPacIpeIeIHTeIIbHOM
CEeTH.

M3yunTh IIPHHITHIIE peaH3allii IeHTPaIH30BaH-
HOI'O KOMITJIEKCca PelIeHHOH 3aIl[HThl H aBTOMa-
THKH 3JIEKTPO CTAHIIHH.

JlaboparopHas padora Ne6. MakcHMaIbHas TO-
KOBas 3all[HTa ¢ He3aBHCHMOH BBIJEPKKOH Bpe-
MEHH JIHHHH 3IEKTPOIlepeaauyi H BBOIHOI'O BBI-
KIIFOUaTeI .

M3yuiTh IIPHHITHII JeHCTBHS MaKCHMAaJIbHOH TO-
KOBOH 3aIl[HTHhI.

1,5

JlaboparopHnas pabdora Ne7. MccnegoBaHHe BIH-
SIHHS TIApaMETPOB JIEMEHTOB, CXEMBI H PeXKHMAa
AIEKTPHYECKOHN CHCTEMEBI Ha €I0 YCTOHYHBOCTD.
OIMpEeIeNNnTh BIIMSHNE JIIHHBI JTHHIH 3JIEKTPOIIE-
pefaun (ee SKBHBAIICHTHOI'O COIPOTHRIIEHNS) Ha
IIPEJEN CTaTHYECKOH YCTOHYHBOCTH CI' B HOMH-
HAJILHOM PeXIHME.

Jlaboparopnas padora Ne8. J[HcTaHIIHOHHOE
VIIpaBJIeHHE H OTOOpaKeHHe PEKIMHBIX ITapa-
METPOB B LIEHTPAJIN30BaHHBIX KOMIUIEKCAX JIHC-
TIETYEPCKOTO YIIPABIIEHHS.

M3yuiTh IIPHHIHITEL Pea3aliiHi CHCTEMEI Iepe-
nagyH, oOpaboTKH H 0TOOpaKeHH I CHIHAJIOB TElle-
H3MePEeHHH H Telle CHTHAIH3al[HH U TelleVITPaBJIe-
HH L

1,5

JlabopatopHas padora Ne9. ABTOMaTH3HPOBaH-
Has CHCTeMAa KOHTPOJISA U YUeTa SIEKTPO3HEPrHH
B I[EHTPAIM30BAHHBIX KOMIUIEKCAX JUCIIETYED-
CKOI'O VITPaBJICHHS.

M3yuiTh IIPHHIUITEL peaM3alHi CHCTEMEL YUETa
HIEKTPOSHEPTHH.

HTtoro 3a 8 cemecrp:

=

HToro:

CepTtudumkar:
Bnapeneu:

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




4. Cooepotcariue 1adopamopHsix pad om
Jlabopamopraa paboma Nel, IIyck 6 X00 CUHXPOHHO020 KOMREHCAMOPA PeaKmueHou

JMOUIHOCII.

Ilens pabomst: 1TpnoOpecTH HABBIKH I10 BKIIFOUEHHIO CHHXPOHHOI'O KOMIIEHCAaTOpa peak-

THBHOH MOIITHOCTH 0e3 Harpy3KH Ha Baly.

OcHO6b1 meopui:

CVINECTBYIOT HECKOIBKO CITIOCOOOB ITyCKa KOMIIeHcaTopa. Bce OHM B I'JTaBHOM 3aKIIrOYa-
IOTCS B TOM, UTO B ITPOIIECCE ITYCKA POTOP MAIIHHEI PasrOHATCSA JO CKOPOCTH, OIIM3KOH K CKOPOCTH
BPAIAFOIIErOCS ITOJIS, IIOCIIE YEro KOMIIEHCATOP BXOAUT B CHHXPOHH3M H HauHHAeT padoTaTh KaK
CHHXPOHHBII.

BBIJIEISIFOT ITYCK C ITOMOIIBIO PAa3sTOHHOI'O JBHTATENS, YACTOTHEIN H ACHHXPOHHBIH ITYCK.

JIIIs1 OCYINECTBIIEHHA ITOCIIEHET O HA POTOPE B IMOJIFOCHBIX HAKOHEYHHKAX Pa3sMEIIAFOT ITYC-
KOBYIO OOMOTKY. 3Ta 0OMOTKA BBOIOIHSIETCS IIO0 THITY KOPOTKO3aMKHYTOH OOMOTKH aCHHXPOH-
HOro apHrarels. II1pu mycke TpexdasHas 0OMOTKa cTaTOpa BKIIFOYAETCS B CETh, POTOP KOMIIEHCa-
TOpa IIPUXOJUT BO BPaIllEHHE H PasBOpauYHBacTCSI JO CKOPOCTH, OIM3KOH K CHHXPOHHOH. BX0XK-
IEHIE B CHHXPOHH3M JOCTHIAETCS ITOCIE ITOJAaYH ITOCTOSIHHOI'O TOKa B OOMOTKY BO30YKICHHA.

B maHHOM 3KCIIepHMeHTe OOMOTKH POTOpa YHHBEPCAIIbHOH MAIIMHEI IIEPEMEHHOIO TOKA
BBITIOJIHSIOT POJIb ITYCKOBBIX ITPH pasroHe KoMIleHcaTopa. 110 OKoHYaHHMH pasroHa B 0OMOTKH Po-

TOPpa ITOJdCTCA ITIOCTOSIHHBIH TOK H ITPOHCXOJHT BTATHBAHHC MAIIIITHBI B CHHXPOHH 3M.

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

B IIPHIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

* 3aMBIKacM OOMOTKY BO30OYKIEHIS IBHTaTEIS.

* BKkrounTe BEIKIIFOYATENh A3 KHOIKOHN « BKJI».

* BkiroyaeM JBHTaTENh KaK aCHHXPOHHBIH.

* BximrounTe BRIKroUaTenbs A3 kHONKOH « BKJI». JIBurarems M1 qoimkeH IpHHATH BO Bpa-
IT[EHIE.

OOKYMEHT NMOANvUCAH | _ _ _
SNEKTPOHHOM NOANUCHIO OIKITIOYacM K HCH EGB@}*’,I[HTEJ]L. l[E:HCTEHE IIPO

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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* OTKIrOUNTE BRIKITIOYATED A3 KHONKOH « OTKJL» M cpa3y Ke BKIIOUNTE BRIKITIOYATED
A4 xHonkon « BKJL.». JIsurarens M1 gomKeH BTSIHYTBECS B CHHXPOHH3M.
* Haxxnvmre kHOMNIKY «OTKJIL » Hetounnka G1.

* OrxirrounTe BeIKITroUaTeH «CETby» OI1oKOB, 3a/1eHCTBOBAHHBIX B SKCIIEPHMEHTE.
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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.

Konmponsusie 6onpocet:

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

2. Ilpn xKakix yCIOBHSIX MOKHO HCITIOIIB30BaTh aCHHXPOHHYIO MAIIlMHY B KAYeCTBE 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 PEKHM 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 (ImepeBo30yKIeHHS HIIH HeJOBO30YKIEeHH ) SBIISIETCS 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 nsmeHuTcsa pexnM CK 1mocre rnmorepu Bo30yKIeHH A

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jabopamopnas paboma Ne2. OnpedeileHue cOOMHOULCHUA MOKO08 KOPOMKOZ0 3UMbl-
KAHUA PA3JIUYHBIX 611006 NPU 3AMBIKAHUIL 6 00HOIL U MOIL JCe MOUKe Cemil, numarouienuca om

HCMOUHUKA npaAxKmMuiecKkid 0 ecKOHeUuHoI JMOHUIHOCHIL.

Ilens pabomsr: 1 1pnoOpeTeHHEe HABBIKOB OIILITHOT'O OIIPEIEIIEHHE 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 ITPHYMHON BO3HHKHOBEHH A K3 B cHCTEME SBJISETCS HapVIIEHHE
H30MISIHH 3JIEKTPHYECKOro 000pYyA0BaHHS BCIEACTBHE H3HOCA H3OJISIIHI, HE BBISBIIEHHOI'O CBOE-
BPEMEHHO ITPH ITPO(HIAKTHYECKHX HCIIBITAaHHIX, HIH H3-3a NepeHanpsokeHHH. K3 Moryr OBRITEH
BBI3BaHBI OIMMHOOYHBIMH JEHCTBHSMH OOCITYKHBAIOIIETO TTIEPCOHAIA, MEXaHHYE CKHMH ITOBPEXKIE-
HHSAMH KaOelIbHBIX JTHHHI, CXIIECThIBAHHEM, HAOPOCOM Ha ITPOBOA HIIH IIePEKPBITHEM ITTHI[AMI
ITPOBOJIOB BO3YIIHEIX JIHHHI.

IIpn BO3HHKHOBeHHH K3 oO0Iee COIPOTHBIEHHE IIEITH CHCTEMBI SMeKTPOCHAOKEHH S
YMEHBIIAETCSL, BCIEACTBHE YETO TOKH B BETBSX CHCTEMBI PE3KO YBEIHUYHBAIOTCS, a HAIIPSDKEHI
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 HaIIPsDKeHHH ITOTYyYarTCcsa HCKaKeHHBIMH. T pexdas-
Hoe K3 sBngeTcss CHMMeTPHYHBIM, ITOCKOIIBEKY ITPH HEM Bce TPH (pa3bl OKAa3bIBAKOTCSI B OJHHAKO-
BBEIX YCIOBHAX. Bee octambHbIe BHABI K3 SABIIIOTCS HeCHMMET PHYHBIMH, ITIOCKOJIBKY (pa3bl OKa3blI-
BAIOTCS B PA3HBIX VCIIOBHSX, @ CHCTEMBI TOKOB H HAITPSDKEHHI ITOITYYAROTCS HCKaKEHHBIMI

KopoTkoe 3aMBIKaHHE COIIPOBOKIAETCS IIEPEXOHBIM IIpoIlecCOM. PaccMOTpHM ITepexo/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 HOpMAaIIbHOM peXKHMe H ITpH K3 coxXpaHseTcsa CHMMETPHYHAS M HEM3MEHHA 110 BETIMYIHE
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 MOAMMCAH (e —
ANEKTPOHHOW MOAMUCHIO |
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

H xXl=mL]1 B Kaxmon (paze
Bnapeneu: lleBayxoea TateAHa AnekcaHapoBHa A (1)

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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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 yacTh paccMaTpHBAaeMOH IIETH OKA3bIBAETCS 3aIllYHTHPOBAHHON 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 COIMPOTHRIIEHHE 1IETIN HE IIPEBRICHT 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 2.1 — TpexdazHoe K3 B ey, muTaromeica 0T HCTOYHHKA OeCKOHEYHOH MOIII-

HOCTH

M3MeHeHHe pekKIMa B JIEBOH YaCTH I, cojlepKarlell HCTOUYHHK IMHTaHH L, IIPH HaJIHIHH
HHAYKTHBHOCTH LK Tak»Ke COIPOBOKIAaeTcs NepeX0 HBIM ITpoleccoM. M3 xypeca TOD ypaBHEHHE

JTOT'O ITPOIIECCA.

di
u=1t-n+L, '
[

PerieHme sToro YPABHEHHA JdCT BBIPAKCHHE I MI'HOBCHHOI'O 3HAUCHIA TOKaA B TI000H

MOMEHT BpeMeHH t oT Havamna K3.

I

u, . T
[, ———-sm(@-t+a—@,)+1,-€e "

BEIHYKIeHHAS COCTABIISIIONas TOKA K3 HMeeT IepHOAHYECKHI XapaKTeP ¢ YaCTOTOH, PaB-
HOH YacTOTE HAITPSDKEHHM S HCTOYHHKA. Has3pIBAIOT ATY COCTABIISIOIYIO OOBIYHO TIEPHOYECKHM

TOKOM K3. AMITIMTYaa IepHOAHYECKON COCTARISOIIEH ToKa K3 o0o3HauaeTcsa Kak [riM u orpe-

mendgeTcda oTHorreuuam [ Im/zk:

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOoANUCLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 - gok) — Iﬂm -:-;in(a:r- I+ & — g-::rk)
Bnapeneu: lebayxoea TateaHa AnexkcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HEPEXGI[HBIﬁ IIponccc ITPH ITMTaHIH HCID OT HCTOYHIKA OeCKOHEeYHOH MOII[HOCTH 3dBCP-

IMTACTCA ITOCIIC 3dTYXaHHA ﬂHEpIIG,I[H‘IECKGﬁ COCTaBILIIOILEH TOKd., H JaJISC IIOIIHBIH TOK K3 PdBCH

ero IEpPHOIHMYECKOH COCTABISIONIEH, HEM3MEHHOH I10 aMILIHTY/IE.
JleficTBYyIOIIEE 3HAUEHHE TOKA JJIS IIPOH3BOIIEHOIO MOMeHTa BpeMeHH K3 paBHO:

° TIEPHOIHYECKOH COCTaABIISIOIIET:

L
‘L — const

In — II{] — \/E
aIIepHOJHYECKOH COCTABIISIOIIEH

I

|
o,

al il

® IMomyoro Toka K3

) 2
Ikr T \/I'l't +Im

.!T.F'E Aot X :-le].;ﬂ

E o Rt ||

PHG}’H(}I{ 2.2 — M3MeHeHHe TOKa TI)EK(I)EISHOI‘D KOPOTKOI'O 3dMBIKAHHA H €I'0 COCTAaBJIAHO-

ITHX U CIIVHAaA BO3SHHKHOBCHITA MAKCHMAJIIbHOI'O 3HAYCHI A ElHEpHG,I[II‘IECKGf[ COCTaBIISIOIIEH

YKkazanue no mexHuke de3onacHocmu.
YKazaHH I10 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTDpHBIK pE]ﬁDT ITPHBCACHDBL

B IIPIIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

NOKYMEHT NOAMNUCAH
IBIE B SKCIIEPHMEHTE, OTKIIFOUEHBI OT CETH SIIEK-

INEKTPOHHOW NOAMCHIO
12000002A633E3D113AD425FB50002000002A6

CepTtudumkar:
Lebsyxosa TatbAHa AneKkcaHapoBHa

Bnageneu;
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CoeIHHNTE THE3/Qa 3all[HTHOIO 3a3EMIIEHHSI YCTPOHCTB, HCIIOIMB3YEMBIX B SKCIIEPHMEHTE,
¢ THe3noM "PE" tpexdazHoro HerouyHHKa mMHTaHHI Gl .

CoemHuTEe BHJIKH ITHTAaHHA 220 B yCTpOHCTB, HCITOIB3YEMEBIX B SKCIIEPHMEHTE, CETEBBIMH
IITHYPaMH C pO3eTKaMH VIJIMHUTEI.

COeIMHUTE araraparypy B COOTBETCTBHH C 3IEKTPHYECKOH CXEMOH COEIHHEHHIL.

CMOIETHPYHTE HHTEPECYIOMIHH BHJI KOPOTKOI'O 3aMBIKAaHHUA. IS MOJEIIHPOBAHH S TPEX-
(pazHOrO 3aMbIkaHHA coequHNTe ToukH K1, K2, K3 u K4; apyxdaznoro — K1 u K2; nsyxdaszHoro
Ha 3eMm0 — K1, K2 u K4; omHodaznoro — K1 u K4.

CMOJIeTTHPYHTE PeKHM paboThl HeHTpaneH TpaHc(OPMaTOPOB HcCleXyeMOH ceTH. [
MOJIETIHPOBAHHS I'TyX03a3eMIIEHHOH HeHTpainH coeHuHHTEe TOUKH N1 (N3) i N2. JI1g coydast H30-
JIHPOBAaHHOH HEHTPAIIH OCTABBTE 3TH TOUKH HECOEIHHEHHBIMH.

HomrmamsHbIE (pa3HbIe HapshKeHHI TpaHcpopMaTopoB Al i AS BeIOepHTe paBHBIMH 127

Br10epHTe MOITHOCTh HHAYKTHBHOM Harpy3kn A7 — 100 % ot 40 Bap Bo Bcex (pazax, ak-
tHBHOH A6 — 10% ot 50 BT BO Becex (pazax.

[IepexmrouaTens pexuMa padoThl BREIKIrOUaTensd A4 ycTaHOBHTE B IoJIoKeHHe « PYUH ».

YCTaHOBHTE CIIeAVIOIIE ITapaMeTPhI MOJACIEH JIMHHH 31eKTporiepeaadyr A2 n A3: R=200
Om, L/R=1,2/32 I'n/Om, C =0 MxD.

IIpuBegure B padboyee COCTOSHHE IIEPCOHAIBHBIN KOMIBIOTEP Al0) H 3aIlyCTHTE ITPO-
rpaMMy « MHOroKaHaJIbHBIH OCIHIDIOrpad».

Bxirounte aBTOMaTHYECKHE BRIKITFOUATEIN H YCTPOHCTRO 3alllHTHOI'O OTKIIFOUEHHS HCTOY-
HHKa Gl.

BKirounTe KIIFOY-BBRIKIFOYATEIL HCTOUYHHKA (]

JI1s perucTpaiii TOKOB (pa3 BrIOepHTe ckaHHpoBaHHe KaHanoB ACHO-ACHS8, ACH2-
ACHI10, ACH4-ACHI2, mng perucrpaupn HamnpspkeHHH BeIOepHTe KaHaiusl ACHI1-ACH9,
ACH3-ACHI11, ACH5-ACHI13. Oto0pa3HTe ImaHelb IH(POBEIX HHIHKATOPOB HaXKaTHEM Ha BHP-
TYaJIBHYIO KHOIIKY. HacTpoHTe nmaHelns Ha PerHCTPAIHIO JeHCTB VIOIHX 3HAYEHHI CHTHAJIOB. BEI-
Oepute nmoaxoasare MHOKHTEIH (0,1 11 TokoB B 200 — 1S HATTPSI/KEHHI).

JIIIst H3MEPEHNS TOKOB M HAIIPSIKEHNH CXEMBI TAKKE MOJKHO HCITONB30BaTh OJIOK MYIIBTH-
MeTpOB Pl.

Haxxmvmrre kHorkH « BKJD» BKIIFOUEeHI ST CKAaHHPOBAaHHSA IIEPBOT0, BTOPOI'O M TPETHErO KaHa-
JIOB BHPTYAIIbHOT'O OCIHITIOrpada.

AOKYMEHT NOANMCAH )
SNEKTPOHHOM NOAMUCHIO - Bkimrounre BrIKITIOUaTens « CEThy Tpexitomoc

Ceptudhukar:, | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CMGI[EHHP}’TUITE KOPOTKOE€ 3aMbIKdHIC, HaKdB KHOIIKY «BKJI» TPEXITOJIFOCHOI'O BBEIKIIIOYd-

Tterns A4, Ilo I.[II(l)pGELIM HHAHEKATOPaM OIIPCACIIHTC 3HAUCHIA YCTaH OBHBIIIIXCAH TOKOB H HAIIPH-

KEeHHH ITPH KOPOTKOM 3dMBIKAHHI.

OTKIIOUHTE BRIKIOUATENh A4 HakatHeM Ha KHONIKY « OT KJI» Ha ero nepeaHen IaHeH.

,HJIH dHAJIH3d BIIMAHHA YIAJICHHOCTH TOUKH KOPOTKOI'O 3aMbBIKdAHHA OT I'CHCPATOPd MO HO

H3MEHSTH ITOI0KeHHe TOUKH K3 H ITapPaMCETPBI MOJEJIEH 3IIEMEHTOB.

BaumMmanme! 3amnpernmaeTcsa MOJAETIHPOBaTh KOPOTKHE 3aMBIKaHHS ITPH CYMMapHOM HHIYK-

THBHOM COITPOTHBJIEHHH JIMHHH MeHee 0,6 I'H. 3arpeniaeTcs MojelrnpoBaTh ogHo(a3zHoe K3 Ha

3eMITIO TTIPH eMKOCT X (pa3 miaHmit 6osee 0,1 8 MxD.

CepTtudumkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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SNEKTPOHHOW NOANMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLle6ayxosa TaTbaHa AnexkcaHapoBHa HCCIICOJOBAHHA COOTHOIIICHITA TOKOB KOPOTKOI'O

[LIKAHWIH B OJHOM M TOH JKE€ TOUKE CETH
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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 MaTepHaJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

Konmponsusie 6onpocet:

1. KakOBEI IMPHYHMHEI BOSHHKHOBEHHN S K3 B BIIeKTPOYCTaHOBKAX?

2. UeM onpedenseTc s Halovie IEPHOIHYECKOH H allepHOJHYECKON COCTABRIISIFOINIX 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. Kakre Buzbl K3 BO3MOXKHEI B ceTsX ¢ 3(eKTHBHO 3a3eMIIEHHBIMH H He3a3eMIIEHHBIMH
HENTPpaJISIMH?

7. KakoBBI IpeHMYINeCTBA H HEJOCTATKH CEeTeH C H30JIHPOBAHHBIMH, KOMIIEHCHPOBAH-
HBIMH, 3(PEeKTHBHO 3a3eMIIEHHBIMH H IIyXO 3a3eMIeHHBIMH HEHTPAIISIMH?

8. Kakoe BO3AeHCTBHE Ha 3IEKTPOOOOPYAOBAHHE BEI3BIBAET TOK K37

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Jabopamopraa paboma Ne3. Hceneodosanuie 6UAHUA HA OUHAMUYECKYIO YCHOUUU-
60CHb HAMYPHOZO0 CUHXPOHHO20 2€HEPAmopa 0JiimelbHOCHU KOPOMKO020 3aMbIKAHUA 6 IJ1eK-

HIPHHHEPEEHIHHEEKH& CHHCHIEME.

HEJH: pﬂﬁﬂﬂlbl.’ HCCIICAOBATh BIINAHHE Hd CTATHYCCKYIO }J'CTDﬁ‘]IIEGCTL HATYPHOI'O CHH-

XPOHHOT'O I'eHepaTopa OJHO(a3HBIX, ABYX(Aa3HBIX H TpeX(pa3HbIX KOPOTKHX 3aMbIKAHHI.

OcHo6bl meopuiL:

B 11000i1 MOMEHT BpeEMEHH B 3JIEKTPOIHEPIeTHYECKOH CHCTEME MOXKET BOSHHKHYTh PE3-
KO€ HapyIlleHHe KBa3HYCTAHOBHBIIIETOCS PeKHMa PabOTHI, H3-3a KOPOTKOI'O 3aMBIKAHH I, BKIIFOUE-
HHS WIH OTKIIOUEHHS IIHHHIH 3JIeKTPOoIepelaul, TeHEPHPYIOIEr0 000PYIOBAHHS IIH SIEKTPO-
YCTAaHOBOK ITOTpeOHTed M T.II. CIeJCTBHEM BO3HHKIIETO BO3ZMYVIIEHHS SBISETCS OTKIOHEHHE
CKOPOCTEH Bpalll€HH S POTOPOB I'€HEPATOPOB OT CHHXPOHHOH, B PE3YIIbTaTE B SHEPIrOCHCTEME BO3-
HHKAIOT KaUyaHHI POTOPOB I'eHEPaTOPOB CTAHIIMIL, UTO BeJET K BOSHHKHOBEHHIO KaUaHHIH IIEPETO-
KOB aKTHBHOH H PeaKTHBHOM MOIIIHOCTH, a TAKKe HaIIPSKEHHIH H TOKOB. ECIH BOSHHKAIOIIHE KO-
ne0aHHs 3aTYXAK0T, TO CYHTAETCS, YTO JHHAMHYECKAS YCTOHYHBOCTh COXPAHSIETCS, B IIPOTHBHOM
CIIyyae — JHHAMH4YeCKasd YCTOHYHBOCTE HapYIIAET CA.

[Iox moHATHEM JAHMHAMHYECKOH YCTOMYHBOCTH ITOHHMAIOT CIIOCOOHOCTH 3HEPrOCHCTEMBI
IEPEXOMUTH OT HCXOJAHOI'O YCTOHYHBOIO PeiKHMa K APYroMy, TakKKe YCTOMYHBOMY PEXKHUMY JTHOO
BEPHYTHCS K YCTAHOBHBIIEMYCS PeKHMY, OIM3KOMY K HCXOJHOMY, ITOCiIe GONBINMHMX H3MEHEHHIT
ee MapaMeTPOB.

OCHOBHBIM METOJOM HCCIIEAOBAHHS JHHAMIYECKOH YCTOHUHBOCTH SJIEKTPHYECKHX CH-
CTEM Ha COBPEMEHHOM A3Tarle SBIISIeTCS YHCIIEHHOe HHTIeTPHPOBaHHE JH((epeHIIHAIFHBIX YPaB-
HeHHH, OITHCHIBAIOIIHX ITOBeJleHHE CHCTEMBI.

Ho cymecteyer Gojiee IMPOCTOH H HATTISAHBIH METOJ[, OCHOBAHHBIN Ha SHEPreTHYECKOM
ITOJXO/JE K aHAIN3Y JHHAMHYECKOH YCTOHYHBOCTH, KOTOPBIH HA3BIBAETCA METOLOM IUIOIIAZeH. B
JTaHHOM METOJle KHHeTHYeCKas SHEPTHS CHCTEeMBI OIpeJie/IIeTcs M0 ITION[a i I'padHKa ITepexo/l-
HOI'O ITpoIlecca.

3aJaya HCCIIEIOBAaHHS 3aKIIOUYAETCSI B CPaBHEHHH IUIOINAJEH YCKOPEHH S H TOPMOKEHH S,
TO €CTh CPaBHEHHM S KHHETHUYECKOH SHEPIHH, IIOITYYEHHOH B IIPOLECCE YCKOPEHHS POTOpa I'eHeEpa-
TOPa C TOH 3HepPrueH, KOTopas pacXoAyeTcs B IIPoliecce TOPMOKEHHS POTOpa.

B xauecTBe ImpHMeEpPa pacCMOTPHM KOPOTKOe 3aMBIKAHHE ¢ OTKIIFOYEHHEM ITapajUIeIbHOH

OOKYMEHT NOAMWCAH | _
SNEKTPOHHOM NOONUCHIO :CTH, KOTOpPada COCTOHT H3 I'CHEPATOPAa, paﬁﬂTam

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

(HYHO JIHHHIO 3JICKTPOIICPEAatIl Ha IIIHHBI Oecko-
Bnapeneu; llebayxoea TateAHa AnekcaHapoBHa
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PucyHok 3.1 — PacueTHas cxema ceTH

Ecmi clienaTe JOIyIIEHHE O TOM, YTO Ha reHeparope ycraHoBIIeHO APB CJl, koTopoe KOH-
TPOJIMPYET HAIIPSDKEHHE Ha CTOPOHE I€HEPATOPHOI'O HAIPSDKEHMS, a TaKXKe IIPeHeOpeYh aKTHB-
HBIMH COITPOTHBJIIEHHSMH B PACUETHOH CXEME CETH, TO EKTPOMArHHTHAS MOIIHOCTEL, KOTOpas

IICPEAACTCA OT I'CHCPATOPA, OIIPEACIIACTCAH CIICAYIOIIHM BEIPAAKCHHCM.

(‘rmp T lr"TLE.,—.[EIH )
L, _ y
B 3armicaHHOM BBIPDAKCHHH TICPEMCHHAA - IMPEACTABILACT coOOH MOJVYIIb JIHHEHHOI'O

L
HAaITPsLKCHHA Ha IIHHAX CTaHITHH, ITPHBEACHHBIH K CTOPOHE BH:, d IICPEMCHHAA 2. MOIYIIb JIH-

HEHHOTIO HaIIPAAKCHIIA B TOUKE IIINMH OeCKOHEeYHOH MOIIHOCTH.

L U

B3auMHBIH yTOlI MeXIy BEKTOPOM HANpsKeHHST —~ < H BEeKTOPOM HamnpshkeHHSI ~ ! 00o0-
Oy,
3HayaeTCsq yepe3 MepeMeHHYIO - <+ , U1 KOTOPOr'o B KauecTBe ITOIOKHUTEIIbHOIO HaIlpaBIeHH
L

IIPHHHMAETCS HAIIpaBJIeHHEe IPOTHB YaCOBOI CTPEIKH OT BEKTOpa HAIIPSKEHHS — - .
B moaBapHitHOM peKHMe paOOThI TeHepaTOP paboTaeT B PeXHME, KOTOPBIH COOTBETCTBYET
TOUKE «a», PACIIOIOKEHHOH Ha YITIOBOH XapaKTepHCTHKE I HOPMAalIbHOIO peXHMa padOThI

(H.P.). B paccMaTpHBacMOM ITpHMEpPE MOIIHOCTh TYPOHHBI IMPHHHMAETCS HEH3MEHHOH 3a BCE

(P_,.- = mmr]

BpeMS IIePeXOIHOTO ITpoIlecca , TaK KaK PeryiaTop CKOPOCTH He YCIIeBaeT 3a 3TO
BpeMS H3MEHHTH MOIITHOCTD, PasBHBAEMYIO TYPOHH.

B HeKOTOPEII MOMEHT BPEMEHH BO3HHKAET KOPOTKOE 3aMbIKaHHE, KOTOPOE BBI3BIBACT CHH-
’KeHHe HallpspKeHHe B ceTH. KOpoTkoe 3aMbIKaHIEe B paCUeTHOH CETH, MOJEIHPYETCS ITYHTOM KO-
POTKOTO 3aMBIKaHHSI Ha 3eMJII0. B 3aBHCHMOCTH OT BHJAa KOPOTKOI'O 3aMbIKaHHS (OIHO(a3HOE,
IByX(pa3HOe, IByX(pazHOe ¢ 3eMIIei HIH TpeX(pa3Hoe) BeJIMYHHA IIIYHTa MeHIeTCSL.

B PE3VIIETATE KOPOTKOI'O 3aMbIKAHHA OTAdBdCMadA MOIIIHOCTE B CCTh YMCHBIINACTCAHA. ITPO-

AMEHT HOMINEAH ‘M U3 TOUKU «a» XapaKTEPHUCTHKH HOPMAaIbHOIO
SMEKTPOHHOM NOAMUCHIO | pakTep P

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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peXHMa B TOUKY « by XapaKTepHCTHKH aBapHitHoro pexnMa (A.P.). Takoe ckaukooOpa3zHOe H3Me-
HEHNE aKTHBHON MOIIHOCTH MEXIY JIBYMS XapaKT EPHCTHKAMHI IIPOMUCXOAHUT M3-3a TOr'O, YTO VIO
0 MCHOBEHHO H3MEHHTHCS HE MOKET BCIEICTBHE HHEPLIHH POTOPA.

B pesyierare Ha Balxy CHCTEMBI TYPOHHA-Te€HEPATOP BOSHHKAET M3OBITOUHBIN YCKOPSIO-
II[HIT MOMEHT, OOYCIIOBIEHHBIH Pa3HOCTHIO MOMEHTOB (MOIITHOCTEH) TYPOHHEI H 3IeKTPOMAarHHT-

HOH MOIIHOCTH I'CHEPATOPA. [log BIOisIHIIEM YCKOPSHOHICIO MOMCEHTA POTOP I'CHEPATOPa HAYHET

U
YCKOPATBECA OTHOCHTCIIBHO SHEPI'OCHCTEMBI (EEI{TDP HAITPAAKCHITA - 6}",[[ET IIEPEMEIIATECA OT-

r o,

HOCHTEIIPHO BEKTOpa HaIPsDKEHHS L 2 ). B pesynbpraTe B3aHMMHBIN yroia <! OyJeT yBeIH4YH-
BaThCS H BEeIIMYHHA 3IIEKTPOMAr HHTHOH MOIITHOCTH ITepeHJIeT H3 TOYKH «b» B TOUKY «C».

B Touke «C» IIPOMCXOJHUT OTKIIFOYEHHE ITOBPEXKASHHOH JIHHIHM 3JIeKTPOIepeaaull IeiH-
cTBHEM yCcTpoHCTB P3A. llocre orkmroueHHs K3 3lIeKTpoOMarHHTHas MOIITHOCTE IIEPEXOJHT Ha Xa-
PaKTEPHCTHKY ITOocIeaBapHiiHOro pexkpMa (I1.A.P.): IpoHCXOIHT Iepexoi 3IeKTPOMAarHHTHOH
MOIITHOCTH M3 TOYKH «C» XapaKTePHCTHKH aBapHitHoro pexrmMa (A.P.) B Touky «d» XapakTepH-
CTHKH IocieaBapuiHOro pexunma (I1.A.P.). B paccmarpuBaeMoM IpuMepe B TOUKeE «d» BIIEKTPo-
MarHHTHAaS MOIITHOCTh MEHBIIIE MOIITHOCTH TYPOHHEL, ITO3TOMY Ha poTop OVAET MPOLOIKaTh JIei-
CTBOBATh YCKOPSIFOIIII MOMEHT (JacToTa BpallleHHs poTopa OyJeT pacTH).

B TOuKe «e» BhIJJaBaeMasi MOIITHOCTh B CETh CTAHOBHTCS PaBHOH MOIIHOCTH TYPOHHEI, OJI-
HAKO B CBSI3H C TEM, UTO POTOP IIPHOOPEI HEKOTOPYIO H30BITOUYHYIO KHHETHUECKYIO SHEPIHIO, OH
ITPOAOKHAT YBEIMYHBATE CKOPOCTh BpallleHH. B ciiyyae, Korja BelJaBacMas MOIITHOCTE I'eHepa-
TOPa B CeTh CTAHOBHTC OOIIBIIE MOIHOCTH TYPOHHBI, HA Bally CHCTEMEI TYPOHHA-T€HEPATOP BO3-
HHKAeT W30BITOYHBIH TOPMO3SIIHHI MOMEHT, KOTOPHIH CHIKAeT CKOPOCTh BpallleHHS poTtopa. B
HEKOTOPOH TOYKE «1» I'€HEepaTOp H3PacXOAVeT 3allaCEHHYID KHHETHYECKYIO SHEPIHIO H POTOP
HayHET IIEPEMEIATLCS B 00paTHOM HarpabieHHH. [lociie HeCKOIMBKIX KoeOaHHI ¢ TTIOCTEIIEHHO
3aTYXarOIeH aMIUIMTYI0H OTHOCHTEIIBHOE ABIDKEHHE POTOpPA IIPEKPATHTCS H TEHEpaTop Iepei-

IET B HOBBIH YCTAHOBHBIIHMICS pe’KHM paOboTHI. EciH ke poTop IMPOHAET 3a TOUKY, COOTBETCTBY-

IOIYIO VIIIY ¢ , TO H30BITOYHBIII MOMEHT BHOBb CTaHET YCKOPSIOIIMM H T'eHepaToP BHIFAET H3

CHHXPOHI3MA.

Pabota cH Ha IIYVTH YCKOPCHIA BhIPAKACTCA HHTCI'PAJIOM.

3
A_ =[ap-ds
ONOKYMEHT NoanncAH ol
3NEKTPOHHOW NnoancCeio
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3arTpHxXoBaHHAS IUIOINAAh KPHBOJHHEHHOH (QHIYpHI «abcde», HaspBaeTCS IUIOINAJIBIO
YCKOPEHH S, H COOTBETCTBYET (PKBHBAJIEHTHA) SHEPIHH, 3allacacMOH POTOPOM B ITPOIIECCE YCKO-
PEHH L

Pabota cH1 Ha IIYVTH TOPMOZKCHHA BEIPAKACTCA HHTCIPAJIOM, dHAJIOI'HYHO.

|
3,
)

A monu
BHI_HTPHXGEEIHHEIH ITIOIIa b I{pI[BGJ]IIHEﬁHDﬁ (IJI[F}fI)LI:, HA3bIBACTCA ITIOIIAAbHO TOPMOZKC-
HHS, H COOTBCTCTBYCT (B]EEEHEHJIEHTHH,) SHCPIHIL, TEpHEMGﬁ POTOPOM B ITPpOIcCCC TOPMOKCHIIA.

T aximm GﬁpﬂBGM, CHCTCMa 6}",I[ET COXPAaHATDb }"CTDf[‘II[BGCTL TOI' 14, KOT' A4 BO3MOXHAA ILIO-

A A

Iagb TOPMOKEHHSI £ GyaeT GONBIIE IUIOIIAMH YCKOpeHHsS - . ECIH IUIolmaaka yeKope-
HIS OyIeT IPeBHIIAaTh TUIOMIAAh TOPMOKEHHS, TO I'eHePaTOP BHIMAIET H3 CHHXPOHH3MA C IIPHEM-
HOH CHCTEMOH. [IpHBeIeHHBIN METO/ OIL[EHKH JHHAMHYECKOH YCTOHYHBOCTH KT PO3HEPreTHYE-
CKOH CHCTEMBI ITOJIYUI Ha3BaHHE METOa IIIOIIaIcH.

CHIKEeHH S JUIHTEIIBHOCTH KOPOTKOI'O 3aMBIKaHH L, KOTOPpast 0OeCIIEUHBAETCSA C TIOMOIIBIO
IIPHMEHEHHS COBPEMEHHEBIX VCTPOHCTBE P3A M BRIKIIIOUATEEH. BpeMs OTKIIOUEHHS KOPOTKOIO
3aMbIKaHHS (padoTa yeTpoiicTB P3A H BpeMs OTKIIFOUEeHHS BRIKITIOYATEII) MOXKET JOocTHTaTh 40 -
50 Mcek.

@opcHpoBKa BO30YKIeHHS Ha FeHepaTOpax, TaKKe CIIOCOOCTBYET ITOBBIIIIEHHIO YCTOHYH-
BOCTH. DopcHpoBKa BO30YKACHISI BBOAUTCS B pabOoTY ITPH IITYOOKOM CHIKEHIH HaIIPsDKeHHS Te-
HepaTopa BCIEACTBHE KOPOTKOI'O 3aMBIKAHHS. DopcHpoBKa IOBBIIIAeT 3J[C reHeparopoB H

HAaITPAKCHHE Ha IITHHAX 3JICKTPOCTAHITHI, YTO IIPHBOJAHT K YMCHBIIICHHIO Cﬁpﬂﬂﬂ BHEETPIIIIEGI{Dﬁ

MOIIIHOCTH.

AOKYMEHT NoarnmncAH
SNEKTPOHHOW NOAMUCHIO t
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BaXKHBIMH TEXHHYECKHE XapaKTePHCTHKH CHCTEMBI BO30YKIEHHS TeHEPATOPOB ABJISIOT CS:
OBICTPOZEHCTBHE, OIPEAEIISIEMOE CKOPOCTRIO HapacTaHH I HAIIPSDKEHIS Ha OOMOTKe poTopa ITpH
(pOpCHPOBKE, H KPaTHOCTh (POPCHPOBKH, KOTOpas ONpPEelelsIeTcss OTHOIIEHHEM ITOTOIOYHOIO
HaITPsCKeHHSI K HOMHHAJIbHOMY HaITPSDKEeHIIO BO30YKIIEHH .

OQ}peKTHBHBIM CPeJCTBOM ITOBBIIIEHHS YCTOHYHMBOCTH SBIISIOTCS BCE BHIBI aBTOMATHYE-
ckoro noeropHoro BKmoueHHS (AlIB). Ycrentnoe AIIB yBelmuuBaeT IJIOIIAIKY TOPMOKEHHS.
OTKIIIOUEHHE YaCTH I'eHEPHUPYIOIIET 0 000PYAOBAHIS B IIEPEHAFOIIEH YaCTH 3HEPrOCHCTEMEL. /aH-
HOE MEPOIIPUSITHE IPHUBOAUT K CHIKEHHIO MOIIMHOCTH TYPOHHBI OT HCXOJHOH MOIIHOCTH, YTO
ITPHBOIHNT K VBEIIMYEHHIO MAKCHMAJIbHOH TUIOMIAAKH TOPMOKeHH . OTHOBPEMEHHO ITPOHCXOIHT
yBeIIMUEeHHE KPHTHYECKOro yria 0. UToObl HCKIFOUHTh HeXKelaTelIbHOE CHH)KEHHE YacTOTHI B
SHEPTrOCHCTEME, OIrPaHHYEHHE MOIITHOCTH I'eHepaTOpPOB B IIepefarolel YacTH SHEPrOCHCTEMBI
BBITIOITHAETCSA COBMECTHO C OTKIIFOUEHHEM YacTH IOTpeOHTeNeH B IIPHEMHOM €€ YacTH.

4 .1IpumMeHeHHEe KPaTKOBPEMEHHOH HMITYIIbLCHOH pasTrpy3KH TeIUIOBEIX TypOHH (MPT) ue-
pe3 CHCTEMY PeryYIHPOBaHHS SBISIETCS 3P(EeKTHBHBIM CPeJCTBOM ITOBBIIIEHHS YCTOHYHBOCTH.
HMmarynecHas pasrpyska TYPOHHEBI IIPHMEHSETCA € LIEIBI0 KOMITEHCAIIHH H30BITOYHOH KHHETHYE-

CKOH SHEPrHH, IIPHOOPETEHHOHN 3a BPeMS KOPOTKOI'O 3aMBIKAaHHMSA H OeCcTOKOBOH Itay3el BAIIB

(OATIB).
Py

tianasd

t

PucyHOK 3.3 — MiMITymb CHas pasrpyskKa TYPOHHEI Yepes SNeKTPOr I PaBIIHYEeCKII ITPe00-

Pa30BaTclIb

J7IS1 BBITIONMHEHH ST HMITYIIbCHOH Pasrpy3KH TEIUIOBbIE TYPOHHBI OOOPYAYIOTCS CIEIHATIb-
HBIMH 31eKTPOTHAPaBIIHYeCKHMH ITpeoOpazoraTeirsiMi (3I'T]), KoTopele IMpeo0pas3yroT SIIeKTPH-

yeCKHEe CHTHANBI B THIPaBIHUYECKHE BO3AEHCTBHSA Ha CHCTEMY PETYIIHPOBAHH YacTOTHI Bpallle-
NOKYMEHT NOAMNUCAH

SAEKTPOHHOM MOAMUCHIO > o0ecrieynBaeT OBICTPEIH BBOJ B CHCTEMY PETY-
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 |
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3aBHCAT OT IMTApaMETPOB PErVIHPVIOMIETO HMITYIIbCA. aMIUIHTYABI M IHTEIBHOCTH. CHIDKEHIE
MOIIHOCTH TYPOHHBI HaUMHAaeTCs ¢ 3anasaplBaHusg 0,15 — 0,2 cek., 00yCIIOBIEHHBIM HHEPILIHOHHO-
CTBIO 3JIEMEHTOB IHAPABIMYECKOH CHCTEMBI PETrYIHMPOBaHHA. MHHHMaIbHOE 3HAUYEHHE MOIIHO-
CTH gocturaercs uyepes 0,5 — 0,7 cek. 1mocie rnmojgauyl HMITYIIbCa PErYIIHPOBAHHM L

JI151 CHHZKEHHS MOIIHOCTH TYPOHHEI B IIOCII€ABAPHITHOM PEXKHME BO3JIeHCTBHE Uepes DIl
I OTIOIHSETCS BO3AeHCTBHEM Ha OTPaHHYeHHE MOITHOCTH TYpOHHEI ([IPT') yepe3 MexXaHH3M YITpaB-

neHua TypouHoi (MVYT).

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTOpHBIK pElﬁDT ITPHBCICHDBI

B IIPIIOKEHHE A.

VYKazanua no 6uinoiHEeHUI0 1adopamopHou padomal:

BHUMAHHE! IAGOPATOPHAMN PALOTA BBITIOJIHAETCA ITPHU OJIHOBPEME H-
HOM HCIIOJIE30BAHHMHK JIBYX JIABOPATOPHEBIX CTOEK «Mogens aaeKTpoCTaHI[HIH
Nel» u «Mogensp anmekrpoctaHIiiii Ne2y. CoOpars cxeMy J1ab0opaTOpPHBIX HCIBITAHHI B COOTBET-
CTBHH C pHC.5 (muTaHKe cTeHaa JomkHo 0p1Th OTKIIIOUYEHO!). Moayims BBOAa-BRIBOIA HCITOIh-
3yeTcs IJI H3MEPEHHS (Da3HBIX TOKOB H HAIIPsDKEHHI. [[JI1 3TOro, H3MepHTelIbHbIe KaHAJIbI TOKa
Al, A2, A3 BKIIFOUEHHI ITOCIIEOBATENRHO B (pa3pl A, B 1 C MexXay MOIYIIEM CHHXPOHH3AIHH H
CHJIOBEIM TpaHcpopMaTopoM T 2. M3MepHTenbHbEIe KaHAIIBI IO HapsokeHHo Ad, AS, A6 ITOIKIIIO-
yeHbI K K11emMMaM Al, B1, C1 Moy ciitoBoro TpaHcopMaropa, H3MepeHHE HaIIPsDKeHHI OCY-
II[ECTBIIIETC I OTHOCHTENBHO O0IeH TOYKH 0OMOTOK CHIOBOro TpaHcpopmaropa T2. Ha mpoTH-
BOITOIIOKHOH ITab0opaTOPHOH CTOHKE, COOpaTh CXEMY B COOTBETCTBHH C pHC.3.1. IIpoaompHyIO co-
CTABIISIOIIYIO HAa MOIYJISIX JIMHHI 3IIeKTPOIlepeZad YCTaHOBHTh MHHHMAIIbHOH (IIEpEeKIIIOYaTeNb
SA1 B monoxeHue 1). JInsg oGecrieyeHHSI TOCTaTOYHOH BEIIMYHHBI TOKa OJHO(PAa3HOTO0 KOPOTKOIO
3aMBIKAHHSL, HEHTPAIIH TpaHc(opMaTopoB co cTopoHsl JIOII u Helirpams camoi JIDII JomKHEBI
ObITh 00BeHHEHEI. [lonepeynsle cocTaBnsronme JISII JOmMKHBI OBITh BKIIFOUEHEI (TepeKIIroYa-
Terr SA2 1 SA3 B MOIOKEHHH 2).

[IepeBecTH IepeKrOYaTE N PEXIMAa VIIPABIEHHS BCEX 3aJIEHCTBOBAHHBIX OIIOKOB B ITOIIO-
KeHHe «Pyd». YCTaHOBHTE ITOTEHIIMOMETPEI 3aaHH I RP1 MOIYIIsT 4aCcTOTHOrO ITpeodpa3oBareiis
H MOJIYIIS BO3OVKIEHHS B KpalHee JIEBOE ITOJIOKEHIE.

Ha nmepcoHaIbHOM KOMITBIOT epe 3aITyCTHTh ITporpaMMHBIH Komimieke «DeltaProfi» (ITyck

NOKYMEHT MOANUCAH _
SHEKTPOHHOWM NOANMCHIO eltaProfi). OTKpEITh Tab0OpaTOPHYIO PaboTy KO
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IIporpaMmMy B padoTy KHOIMKOH «IIyCK» HIIM KOMaHIOH ITTaBHOT'O MEHIO « YIIpaBileHHe — [IyCcK»
HIIH TOpstuel KiiaBuImeH FS.

[Togare muTaHme Ha cTeH ] (BKIIOYHTH aBTOMAT MOJIYIISI ITHTaHHS CTEHA).

BKIrOUNTE BCe 3aeHCTBOBAHHBIE MOYIIH, HMEIOIIHE HHIHBHYAIbHBIH TYMOJIED 110 1Y
ITUTaHHA «CeTh».

BrxmrounTh BeIKIIOYATenh Q4 (kHomka SB1 Ha IHIEBOH ITaHEIH MOJYII).

Ha nmpoTHBOITOI0KHOH Tad0opaTOPHOH CTOHKE. BKIIFOUHTE ITHTAaHHE CTEH/IA, BKIIFOUHTH BBI-
Knrouarermm Q4 m Q7.

BKIFOUNTE reHepaTtop Ha MapariebHYI0 padoTy ¢ CETHIO.

YCTaHOBHTh HCXOIHBIH PEXHM 3arpy3KH CHHXPOHHOI'O I'eHepaTopa, ITPHOIH3HTEIbHO
PaBHEIH ITOJIOBHHE €0 HOMHHAIbHOH MOIIHOCTH (PeryIHpYS 3aJlaHHe YacTOTHOI'O IIpeobpa3oBa-
Tels).

OTperyiiipoBaTh TOK BO30OYKIEHNS IS IIEPEBO/IA TEHEPATOPA B PEKHM BhIJIaUN PEAKTHB-
HOH MOIIHOCTH (YITPaBJISII TOKOM BO30YKIAEeHH S CHHXPOHHOIO TeHepaTopa).

C IIOMOIINBIO aBTOMaTH4YeCKHX BhRIKIIFOUareaeH QF1..QF6, pacromoKeHHBIX Ha IHIEBOH
ITaHeIH MOJYIS KOPOTKO3aMBIKATElls, BRIOpaTh Tpex(asHOoe KOPOTKOe 3aMbIKaHHe. I[poBecTH
OITBIT KOPOTKOI'O 3aMbIKaHH A (TIEPEBECTH NMepekKmodaTeIb SA]l MOIYIS KOPOTKO3aMbIKATEIIS B ITO-
OXKeHHe « BKII» H yepes HECKOIBKO CEKYH] IIEPEBECTH €TI0 B IMONI0KEHHE « OTKID) ) OMHOBPEMEHHO
HaOIIroas 3a pe’knMoM padboTel CI.

B cryuae nmotepH yCTOMYHBOCTH BEITIOJIHUTE MEHCTBHS IO PECHHXPOHHU3AI[MH F'eHepaTopa
C CETBIO.

[TOBTOPHTH OITBIT IIPH CIIEAYIOMIHX BHAAX KOPOTKHX 3aMbIKaHHH: OJHO(pa3zHOe, AByX(pa3-
HOe, ABYX(ha3HOe Ha 3eMI0. [ Ipn 3ToM TOK BO30OYKASHHS JOIKEH OCTaBaThCs HEH3MEHHBIM (1B =
const ).

[IOBTOpHTH OIBITHEI NPH APYTHX 3HAYEHHSIX TOKa BO30YkKIeHHS (OOJbIlle H MEHBIIE
HaYaJIbHOIO).

OTxnrounTh cTeHA B cOOTBETCTBHH ¢ [IOPAJIKOM OTKIIIOYUEHHKWA CTEHJ/IA B ma6o-
paTopHOH padoTe Ne3, OTKIOUHTE BCE MOAVIIHM U ITMTaHHE CTEHA Ha IIPOTHBOIIOIOAKHOIN 1abopa-
TOPHOH CTOHKe, 00padoTaTh IOIYyUYEHHBIE Pe3YIbTAThl H O(DOPMHTE OTYET 110 1abopaTopHOH pa-

0oTe.
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Codepacarue omuema:

OTYeT JOIKEH COJIEPKATh:

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.

K OHMPOJIbHbBIE 601POCHI.

1. UeM oTimYaeTCs CTaTHYECKAs H JHHAMHYeCKasl YCTOHYHBOCTH CHCTEMBI?

2. Kakiie mapaMeTphI OITpeAellIIOTCS ITPH OLIeHKE CTaTHYECKOH (JHHAMIYECKOH ) YCTOHIH-
BOCTH CHCTEMEI?

3. Ilepeuncianre OCHOBHEIE METOIEI pacyeTa JHHAMIYECKOH YCTOHYHBOCTH.

4. Kak H mmoyeMy H3MEHSIOTCS XapaKTEPHCTHKH MOIITHOCTH I'eHepaTopa B HOPMAaIbHOM,
aBAPMITHOM H TTOCJIE aBapPHIHOM PeKHMax?

5. Kak omnpenensgeTcs IHHAMHYECKas] YCTOHUYHBOCTEH ITPOCTEHIIEH 3JIeKTPHYECKOH CH-
CTEMBI METOJOM IUIOIIALEH?

6. Kak nm3MeHsgeTcsa BHJI XapaKTEPHUCTHKH aBAPHHHOI'O PeXKHMa CHCTEMBI B 3aBHCHMOCTH OT
MecTa KOPOTKOI'O 3aMBIKAHHS H (JUIH) BHIa KOPOTKOI'O 3aMBIKAHHS?

7. B yeM cyTh IpapHYeCcKOr 0 MeTO/a aHaJIH3a JHHAMHYECKOH YCTOHYHBOCTH?

8. Kaxkmvi ypaBHEHHSIMH OIIHCBIBACTCS IPOIIECC ABHKEHIIS CHCTEMBI IIPH HAPYITIEHHH JIH -
HAMHYECKOH YCTOHYHBOCTH?

9. Uto sBisgeTca IMpHYHHAMH OOIBIIMHX KaUaHHH CHHXPOHHBIX MAIllHH?

10. Kak onpeensercs MpeaeIbHBIH YTOI OTKIIFOYEHHS KOPOTKOI'O 3aMBIKAHIS?

11. KakoB nopsgok pacyera JHHAMHYECKOH YCTOHYHBOCTH METOLOM ITOCIEIOBATEIIFHBIX

HHTEPBAIOB?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jlabopamopras paboma Ned. /[ eueHmpanu3 06 AHHble KOMNJIEKCHL PeleUHOU 3aU{imbl

H asmoMdmusky 3JJIEKMPOIHeEPpeEMUUYECKHUX CHCIEM.

Ilens padbomer: V3yuynTh IIPHHIMIIEL PeaTH3aliH KOMITJIeKca pelIeiiHOM 3all[UThl H aBTO-

MATHEH 3JICKTPOCTAHITIH C ITPHMCHEHHEM THIIOBBIX yCTpDﬁGTE

OCHO6bI MeopulL:

B coBpeMeHHBIX YCIOBHSX ITapaMeTPhl MarHCcTpaiibHAIX (mHTarorx) JISII 110 kB u Beime
PETYIIUPYIOTCA 3a CUET IMOJAKIIFOUEHHUS K JIMHUH Yepe3 OIpeIelIEHHEIE PACCTOSHIS YITPaBIsSeMBIX
ITYHTHPYIOIHX peakTopoB (YIIIP), KOMIIEHCHPYIOIIHX H3IHIITHIOK eMKOCTh JIOII 1 ee H3mmIm-
HIOIO PEAKTHBHYIO EMKOCTHVYIO MOIITHOCTb.

Kondurypaipiga pacpelenuTeabHBIX ceTel 6, 10 m 35 KB B 3aBHCHMOCTH OT CHTYaI[HH
MOZKET aBTOMATHYECKH MEHSTHCS 34 CUET BKIIFOUEHHS B HHX YePE3 OIPEHCIIEHHBIE ITPOMEKYTKIH
HEOOCITYKHBAEMBIX AaBTOHOMHBIX aBTOMATHUYECKHX CEKI[HOHHBIX ITEPEKITIOYATEIIEH — ITYHKTOB
ABTOMAaTHYECKOI'0 CEKIHOHHPOBAHU . TaKOH CEKITHOHHBIN ITEPEKIIFOYATENDL CO CBOEH aBTOHOMHOI
aBTOMATHKOH ITOJIYYHII Ha3BaHHE (IIYHKT CeKITHOHHpoBaHHI cTondoBoiy» (IICC), MM «peKio-
y3ep» {recloser), — yMHBII, HIIH HHTEIUDIEKTYalIbHBIH, IepeKIIouaTellb, a pacIpeleIHTeIbHbIE
CETH C TAKMMH YCTPOHCTBAMH CTAIIM HA3BIBATh HHTEIUIEKTYallb HEIMH CETSIMH.

Pexnnoy3eprsl — 3T0 HOBOE IMOKOJIEHHE HHTEIUIEKTYaJIbHOI'O aBTOHOMHOI'O KOMMYTAI[HOH-
HOro o0OpPYIOBaHHS, IIpeJHa3HAUYEHHOIO IS YCTAHOBKH HA BO3AVIIHBIX JIHHHSIX 3JIEKTPOIIEpe-
naud HanpspkeHHeM 6, 10 1 35 kB 1 Ha OTBeTBIEHHSIX OT HHUX. | IpHMEHEHHE PEKIIOY3EPOB B pac-
IIPEJEIIMTEIIBHBIX CETSIX BRI3BAHO TeM, UTO 80—90% ITOBpeXAcHHI B HUX HEYCTOHYHBEL H CaMO-
YCTPAHSIOTCS B OeC- TOKOBVIO ITay3Y B TEUEHIE HECKOIBKHUX CEKVHI. 1I03TOMY OTKIFOUEHHE JIH -
HUH U TIOCIIEAVIOIIEE aBTOMAaTHYECKOE BKIIFOUEHHE €€ TIPHBOJUT K YCTPAHEHHIO ITPHYMHEI ITIOBPE-
KJEHUS M HCKIIIOYAaeT JIMTEIbHBIE IIEPEPHIBEI AJIeKTPOCHAOXKeHH. Meomorus IrpHMeHeHHS
PEKIIOY3EPOB — 3TO JICIEHTPAIH30BaHHAS aBTOMATH3AIM A YIIPABIEHHS BO3IYIIHEIMH CETSIMH C
ITOMOIIBIO HHTEIIIEKTYAIIBHBIX YCTPOHCTB, KOTOPBIE AHATTH3HPYIOT PEXKHMEI paOOTHI 3IIEKTpHYE-
CKOH CETH H aBTOMAaTHYeCKH ITPOH3BOJIAT €€ PEKOH(PHTYPAIHIO B aBapHITHBIX peKHMaX. B pe3yiis-
TaTe 3TOr'O JIOKAMM3YETCSI MECTO ITOBPEXKICHNS H BOCCTAHABIIHMBAETC S SIIEKTPOCHAOXKEHHE TTOTPE-
OHTEIIEH HEIOBPEKIECHHBIX YUYACTKOB CETH. KIEOmorus AereHTpam30BaHHON aBTOMATHKH TTOJTY-
YHIIa IMHPOKOE pacpoCTpaHeHHe Onmarogaps ee OYEBHIHEIM IIPEUMYVIIECTBAM II0 CPABHEHHIO C

I[EHTPAJIH30BAHHOH CHCTEMOH YITPaBJIEHHS.
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Pexitoysep, HIIM ITYHKT aBTOMaTHYECKOI'O CEKITHOHHPOBAHHS, YCTaHABIHBAETCS Ha OIIOpax
BO3IVIIHEIX JIMHHUI. OH IpeAHa3HauYeH A1 paOoThl B YCIIOBHSAX YMEPEHHOI'O KIIMMaTa ITPH TEM-
reparype okpyxaromen cpeabl or -00°C go S0°C. OTIHYHTEIFHOH O0COOEHHOCTBIO PEKIIOY3EPa
SIBIISIETCA IIPOCTOTAa MOHTaka H SKCIUTYaTal[HH.

Pexmnoyzep comepxut (puc. 4.1):

° BAKYYMHBIH BEIKITIOUATEIh BB,

. CHCTEMY IIEPBHUYHEIX ITpeo0pas3oBaTeleil TOKa M HAIIpSDKEeHH S, JaTyukKH Toka T
(kaTymkH Poropckoro) H JaTYHKH HanpsbkeHHS [|H (eMKOCTHBIE JeIHTelIH HallpSDKEHHS)

° ABTOHOMHYIO CHCTEMY OIIEPATHBHOI'O ITHTAHH I — MOV OecriepeOOHHOrOo IHTa-
HusI MEII ¢ pe3epBHBIM HCTOUYHHKOM (MajiorabapHTHas HeoOCIIyKHBaeMasl aKKyMYIISITOpHas 0a-
Tapes);

° MOJIYIIb VITpaBIeHHSI MY,

. MHKPOITPOLIECCOPHYIO CHCTEMY PeJIEHHOMN 3aIllHThI H IIPOTHBOABAPHITHON aBTOMa-

THKH — MOJAYIIFb MHKpoIpolieccopa MMII,

. TpaHcpopMaTopsl HanpsbkeHu s T H trma OJI;
° HEITHHEHHEBIE OT'PAHHYHTENIH IepeHanpsokeHri OITH y1s 3a1iy eI OT IPO30BEIX I1E-
PEHATIPSKEHII,
. CHCTEMY ITOPTOB IS ITOJKIIIOUEHH S YCTPOHCTB TelleMEXaHHKH
° KOMIUIEKC ITPOrPaMMHOT0 00€eCTIEYEHH AL
BB
NN e _
AH AT AT AH
OITH| 1 TH TH NJorH
( )
T ) . .
= MY MMII MbBII =

PrcyHok 4.1 — [IprripnmanmeHasg cxeMa pekiioysepa PBA/TEL-10

Ha PHC. 4.1 IMPHBCICHBI CXCMbI BKIIHOUCHHA ITVHKTOB dBTOMATHYCCKOI'O CEKITHOHHPOBAHITA

AOKYMEHT FNOANMCAH XCTOPOHHHM ITHTAaHHEM. B paJHaIbHBIX CETSIX C
SNEKTPOHHOW MOAMNUCHIO

Ceptudukart: 12000002A633E3D113AD425FB50002000002A6
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3JIEKTPOCHAOXKeHN S TTOTpeOUTENnell OTAEIIPHBIX YUACTKOB, HO Mepe IPHOMIDKEHHS HX K ILEHTPY
IMUTAaHHSI. B ceTsax ¢ IBYXCTOPOHHHM ITHTaHHeEM (pHc. 4.2, 0) JOIIOIHHTEIIFHO YCTaHABIHBAETCS
OJHH peKktoy3ep ¢ pyHkimeH ABP, Haxoaammicsa B HOPMaJIbHO OTKITFOUEHHOM ITOI0KEeHHH.

KoMITIEKC YCTPOHCTB, OOBEMHHEHHEIX B PEKIIOY3EPE, TTO3BOMISET C IIOMOIIBEO MHKPOITPO-
I[ECCOPHOM 3aIlHTHl H aBTOMATHKH OITPEIEIINTH BOSHHKHOBEHHE ITOBPEKIEHIS H € TIOMOIIBIO KOM-
MYTAI[HOHHOH aIlllapaTyphl BBIJEIIHTH IMOBPEKIEHHE, T.€. Pa3felnTh (CEKI[HOHHPOBATh) IHHHIO
Ha OTJEIbHBIE YYAaCTKH H ¢ ITOMOINE0 All B 1 ABP BOCCTaHOBHTE IMTaHHE HA HEIIOBPEAKICHHBIX
y4acTKaX B KpaTyaiinne cpokH. MHpopMaIsa o MecTe ITOBPekKIeHHS H ITePeKOI(PHT YPHPOBAHHH
3JIEKTPOCETH IIEPEHAETCA C ITOMOIIBIO YCTPONCTB TEIEMEXaHHKH JHCIETYEpPY paroHa. IIpemy-
CMOTPEHO H JUCTAHI[HOHHOE YIIPaBJIEHHE PEKIIOY3EPOM.

Peximoy3epsl I03BOJISIFOT ITOBBICHTE HAJEKHOCTE 3IIEKTPOCHAOKEHHS ITOTPeOHTEIIEH, CHI-
3UTh HEJOOTITYCK 3IEKTPOSHEPTHH, COKPATHTh YHCIO aBapHIHBIX OTKIIFOUeHHH JIDII, cokpaTtHTh
3arparThl Ha oOciayxuBaHue JIDII, TTOBBICHTE TEXHHUYECKHH YPOBEHD SKCIUIVAaTal[HH CeTeH M pea-
JIM30BATh COBPEMEHHBIE ITPHHIIMITEI aBTOMATH3AIMK M VIIPABIIEHHS PaCIIPEACIHTEIILHBIMU Ce-
T SIMI.

PaccMoTpeHHas BhIIIe TPeXCTYIIEHYaTasl TOKOBas 3aliHTa (JIBe CTYIIEHH TOKOBOH OTCEYKH
1 MT 3) peamzyeTcsd B peKIIOy3epax He aIllllapaTHEIM, a IPOrPaMMHBIM CIIOCOO0M. 5ro IMO3BOMISIET
BBITIOJIHHUTE HE TOJIBKO TPETHIO CTYIIEHB, HO M BCE TPH CTVYIIEHH C BELICPKKON BPEMEHH, 3aBHCSIIEH
OT 3HaueHH ToKa (pHc. 4.3).

J[711 HaCTPOHKH TOKOBOM 3aI[MTHI OT MEKAY(pasHbIX KOPOTKHX 3aMBbIKAHHI MOKHO HC-
II0JIb30BaTh 12 THIIOB CTaHAAPTHRIX BPEMSITOKOBBIX XapaKTEPHCTHK WIH CO3aTh COOCTBEHHVIO
XapaKTePHCTHKY (XapaKTepPHCTHKY ITOJIb30BATENS).

Kpome HeHaIIpaBIIEHHON TOKOBOH 3aIl[UTEl MOKET ITOJKIFOYAThCS M HaIlpaBJIEHHASI TOKO-
Bad 3amHra. YHcio CTYIeHEH 3allUThl MOXKET OBIThH YBEIIHMYEHO IO YeTHIpPeX. JlOIMOIHHTEIBRHO
IIpeJyCMOTpPEeHA 3aIllHTa OT OJHO(a3HBIX 3aMbIKaHHH Ha 3eMIi0 (033) ¢ KOHTpOlIeM TOKa HYJIEBOH
IIOCIIEIOBATEIIBHOCTH, 3alllHTa MHHHMAJIFHOIO H MaKCHMAaIbHOI'0 HamnpsKeHHSA. [IpexycMoTpeH
TEXHHUYECKHI VYET 3IEKTPOSHEPTHH, aBTOMAaTHYECKOE IIOBTOPHOE BKIIFOYEHHE H aBTOMaTHYECKOE
BKIIIOUEHHE pe3epBa. ABTOMaTH4YecKasd 4acTOTHas pasrpyska (AUYP) 1mosBomsgeT MpoBOAUTH OT-
KIIFOUEHHE Harpy3KH, BEIJAaBaTh CHI'HAI ITPH CHIKEHHMH YaCTOTHI HIKE YCTABKH. OJEKTPOHHBIN
’KYPHAJI OIIEPATHBHBIX COOBITHH OTPaKaceT BCE COOBITHS, IIPOUCXOISIINE C PEKIOY3epoM. CUeT-
YUK OIEepallii BKIIIOYEHHS H OTKIIOUEHHS BAKYYMHOI'O BBIKIIFOYATENS H3MEPSET CYMMAapHOE

HHCIIO Gnepamlﬁ:, UTO ITIO3BOJIACT OIIPEACIEATD MeXaHHUYeCKHH H3HOC KOHTAKTOB BBIKITHOYATCIIA,
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st paboTeI C¢ PeKIIOy3epoM pa3zpaboTaHO CIIEIHAIBHOE IIPOrpaMMHOEe OOeCIleYeHHE
TELUS, KoTOpOe Mo3BOISIeT H3MEHATH OCHOBHBIE HACTPOHKH aImiapara M YCTaBKH 3alIfiT.

B 3aximodeHHe yKaKeM, UYTO B OJHOH ITIaBe HEBO3MOXKHO PACCMOTPETH BCE BHBI PEIIEHHOMN
3aIHTE H aBTOMAaTHKH (P3A) B snekTposHepreTHke. Tak, He OBIIO YITOMHHAHHSA O ITOIIePeYHOM
TH(depeHITHAIbHOH 3aIl[HTe, JHCTAHI[HOHHOH 3aIl[iTe, 3all[HTe OT 3aMBIKaHHH Ha 3eMJIK0 H MHO-
I'OM APYrOM. 371eCh OBIIM JAHBI JIMIIF OCHOBHEIE ITOHSATHSA O PEIIEHHOHN 3all[UTe H aBTOMATHKE H

ITOIXOOBI K BRIIONHeHHIO P3A.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBITTOJIHCHHI HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHBI

B IIPIIOKEHHE A.

VYKazanua no 6uinoiHEeHUI0 1adopamopHou padomal:

Ha maboparopHon crornke «Mogemns 3neKrpocTaniiii Ne 1 » coOpaTh cxemy 1adbopaTopHBIX
HCIIBITAHHH, COOTBETCTBYIOIIYIO pekuMy Ne2. Ha maGoparopHon crorke « Mojens 3leKTpoCcTaH-
1tiH No2» coOpaTh cXeMy 1ad0paTOpPHBIX HCIIBITAHHH, COOTBETCTBYIONIYIO peknMy Ned. IToakmro-
YHTh MOJYJIb KOPOTKO3aMBIKATEId IS CO3JaHHS TpeX(a3sHOro KOPOTKOIO 3aMBIKAHHSI Ha JTHHHH
3JIEKTpoIepeaayn W2.

BKIIOUNTE aBTOMATHI HCTOYHHKOB ITHTAHHS MOJEIEH SNeKTpoCcTaHIMH Nol 1 No2.

Ha IEPCOHAIIbHOM KOMITBIOTCPE LHEHTPAIIH30BAHHOI'O KOMIIJIEKCA JHCIICTUCPCKOI'O YIIPaB-

nenus (LHKY) zamycTuth mporpamMmMHbIH KomMrnieke «DeltaProfiy (ITyck — IIporpammer — JlaGo-
paTopHBIH koMIuieke — DeltaProfi). 3arpy3uts HeoOXOIHMYIHO KOH(HIYPAIHIO ITPOrPaMMbI KO-
MaHgoH «Padoter — UOC — Komrtneke Y — bBCIIA». 3ammycturs nmporpaMMmy B padoTy KHOIIKOH
«IIyck» WIH KOMaHIOH I'TTaBHOTO MEHIO « Y IIpaBlIeHHe — [ IyCK» WIH ropsyen KiaBuimneH F5S.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH AJIEKTPOCTAHIHH Nel 3aITyCTHTH ITPOIrPaMMHBIH
xomrieke «DeltaProfiy (ITyck — IIporpammer — JlaGoparopHblii komiuieke — DeltaProfi). 3arpy-
3HTh HeOOXOJHMYIO KOH(HTYPaIHIO ITPorpaMMbl KOMaHAO0Hb «PadoTer — UBC — DireKTpocTaHIHAg
Nel — BCIIA». 3armyCcTHTE ITporpaMMy B paboTy KHOMKOH «IIYCK» I KOMaHIOH I''TABHOT'O MEHIO
«Y1papjaeHHe — I IyCck» WM ropsuen KiIaBHIIeH FS.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH 3JIEKTPOCTAHIHH Ne2 3aITyCTHTh ITPOIPaMMHBIH
xomrieke «DeltaProfiy (ITyck — IIporpammer — JlaGoparopHblii komiuieke — DeltaProfi). 3arpy-

3HTh HEOOXOJHMYI0 KOH(PHIYPaI[HIO ITporpaMMbl KoMaHIoH «PaboTel — MOC — DneKkTpocTaHIHA

AOKYMEHT TOANUCAH HOnKoit «ITveKy M KOMAHIOIH TTIABHOT'O MEHIO
SNEKTPOHHOM NOAMUCHIO | Y o
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Hccnenorars paboTy AMeKTPOSHEPT ETHUECKOH CETH B PEKIME OJHOCTOPOHHETO ITHTAHH L.
J11g 3TOro, JUCTAHIIMOHHO BKIFOYHTE BREIKIFOUATEIbh Q6 »nekTpocTaHIMH Nel (IMeadykoM JIeBOH
KHOIIKH MBIIIIH IT0 H300paKeHHIO BRIKITIOUATEIIST HAa MHEMOCXEME JIOKAJIBPHOI'O KOMITIIEKCA VITPAB-
TIeHH I 3JIEKTPOCTAHIINH ). AHATIOTHYHBIM 00pa30M BKIIOUHTH BEIKIIOUATEIs Q6 Ha 3IeKTPOCTaH-
1ty Ne2. Ha 1ieHTpam30BaHHOM KOMIUIEKCE JHCIIETYEPCKOIO YIIPABJIEHHS ITOJATh KOMAaHILI Ha
BKIIFOUEHHE BBIKIIIOUATENEH JIMHHH SJeKTporepesayd W2 cO CTOPOHBI 3IeKTPOCTAaHIHH Nel H
Ne2.

Ha snexrpocraniiim Nel rniepeBectH rnepexmroyarend SAl B rmonoxeHne «Briepeny». HMame-
HsIS TIOJIOKEHH € TTOTeHIHOMeTpa RP1 Moy mpeoOpazoBaTens 4acTOTHL, 3a4aTh YCTaBKY 10 Ya-
croTe S0I'I, COOTBETCTBYIOIIYIO YaCTOTe BpallleHH ITpHBOAHOro ABHrarens 1500 o6/viH. Bxiro-
YUTh TYMOIEp «CeTh» HCTOUYHHKA BO30OVKIEHHSI CHHXPOHHOI'O FreHepaTopa. M3MeH s IOI0KEHH E
rnmoteHIoMeTpa RP1 Moy Bo30OVKIAEHHS, YCTAHOBHThL HOMIHAIIBHEIN TOK BO30OVKIeHH S 0,8A.
C mHeMmocxeMel [IK rmogate koMaH 1y Ha BKIFOUEHHE BRIKIIFOYATeNsa Q3. M3MeHsIs ITOJIOKEHHE T10-
TeHIpoMeTpa RP1 Moxymins mpeoOpazoBareiis 4acTOThI, BOCCTAHOBHThE HOMHHAILHYVIO YacCTOTY
HanpsoKeHHa B ceTH 50 I1r.

HM3MepHTh BEITHUHHY TOKA padoyero pe’XKuMa JIMHHH SIeKTporiepegaur W2.

PaccunraTth TOKH cpadaThIBaHHA 3aIlHUT. OIIPeIe/NTh YCTaBKH CcpadaThIBAHH S 3allHT IO
BpPEMEHH. 3a1aTh IIOJIYUEHHBIE YCTAaBKH 3aIIHT. /IS 3TOr0, BEI3BATh JHAIOTOBOE OKHO HACTPOHKI
ITapaMeTPOB 3allUTEL JBOHHBIM IIEITYKOM JIEBOH KHOITKH MBIIIIH 10 IIPSMOYT OIMBHUKY « TH32» Ha
MHEMOCXEME JTOKAJIbHOI'O KOMIUIEKCA VIIPABIEHHS M 3all[UTHI 3JIEKTPOCTAHIMH. 3aJaTh YCTABKH
cpabareIBaHHS 1 3aUTEL « T H31».

AHaOrHyHeIM 00pa3oM 3aJaTh YCTaBKH cpadareiBaHuMd 3anmT « TH31» u «TH32» Ha
3IIEKTPOCTaHIIH Nel .

Ha 1eHTpann30BaHHOM KOMIUIEKCE MHCIIETYEPCKOrO VIIPABIIEHHS IIOJaTh KOMAHIbI Ha
BKIIFOUEHHE BBIKIIIOYATEIEH JIMHHH SJeKTporepesayd W1 co CTOPOHBI 3JIeKTPOCTAHIHH Nel H
Ne2.

OrnpeAenTh YCTaBKH cpadaThIBaHHS JH((epeHITHAILHOH 3aIMUTEl COOPHBIX IMHH. (1A
3TOTr0, OTKPBITH JHAIOTOBOE OKHO HACTPOHKH IMapaMeTPpoB 3allfHuTHI « /1311, BKIIOUHTE KOPOTKO-
3aMBIKaTelIb IepekmrodareneM SAl, 3apHKCHpOBaTh TOK B 0OMOTKe JH((epeHIIHAIIEHOTO pele
TOKA, OTKIFOUHTH KOPOTKO3aMBIKATEIIb, PACCUHTATh TOK CpadaThIBaHHS PEJIe TOKA, 3aJaTh ITOJIY-
yeHHOe 3HaUeHHe B JHAJIOTOBOM OKHE ITapaMeTpPOB JH(depeHIHATbHON 3aIHTHL. AHATOTHYHBIM
00pa3oM 3aJ1aTh YCTAaBKH cpadaTeIBaHH A 3aIlHTHL « JI3111» Ha snekTpocTaHIim Nol.

AOKYMEHT NOoAnvuCcAH | -
SNEKTPOHHOM NOANUCHIO H BCe 3aIIHTHI B paboTy (IMETYOK ITPaBOi KHOITKH
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Ha snexrpocraHifu Ne2 repekmodaTellb SAl MOAVIS KOPOTKO3aMBIKATENISI IIEPEBECTH B
IOJIOKEHNE « BKII» IS CO3MaHMs PeXIMa KOPOTKOIO 3aMbIKaHMS. [IpH IpaBIIIEHO BEIOpPaHHBIX
yCTaBKaX, ITPOM30HJIET CEIEKTHBHOE OTKIIFOYEHHE IIHMHHH 3MeKTponepegayn W2. IIpu sToM, OT-
KIIFOUEHHOE COCTOSIHHE KOMMYTAI[MOHHEBIX allIapaToB IMHHH W2 oToOpa:KacTcs OJHOBPEMEHHO

Ha JIOKAJIBHBIX KOMIIEKCAX VIIpaBIeHHS H 3aiuThl H Ha LIK 1Y . KpoMe Toro, oroGpaxkaercs cpa-

OOTaBIIlee COCTOSHHE 3aI[HT Ha 3IeKTPocTaHIIIX H 110 kKaHainy BCITA Ha [[KJ[Y (ImpsSMoyros-
HHUKH 33T Ha MHEMOCXeMaX HMEIOT KPaCHBIH I[BET). BBEINIOIIHNUTE KBHTHPOBAHHE 3aIHT (OJIH-
HaPHBIH METYOK JIEBOH KHOIIKOH MBIIIH IT0 H300paKeHIIO 3aIHTH HA MHEMOCXEME IIEKTPOCTAH-
1pH). OOpaTHTe BHUMaHHE, YTO KBHTHpoBaHHe 3aimuT ¢ [[KJ[Y He JOCTYIHO, OJHAKO, IIPH KBH-
THPOBAHHH 3aII[HTHl HA JTOKAJIFHOM KOMIUIEKCE VITPABIECHHS H 3all[HThl CTAHI[MH, CHTHaAIM3aI[H
cpabaTeIBaHHA 3aIUTEI cOpackiBaeTcsa M Ha LKV,

Ilepexmroyarens SA] MOV KOPOTKO3aMBIKATEIA MEPEBECTH B ITONOKeHHe «OTKII». Ha
LHKAY mogate KOMaHJIBI TENIE OTKIIFOUEHHS BCEX BEIKIIFOUATENEH B 3IEKTPOIHEPIETHYECKON CH-
creMe. Ha sanexrpocranipm Ne2 rieperecTH nmoreHIHoMeTp RP1 Mmoayiis Bo30yKaeHHS B KpaHHee
JIEBOE ITOJIOKEHHE, OTKIFOUHTE TYMOIIED ITOoAauH ITHUTaHHSI MOIYIIA BO30YkIeHHS «CeThy». llepe-
BeCTH TtoreHIoMeTp RP1 Moayis ripeobpasosaTens 4acTOTH B KpaHHEe JIEBOE TIOJIOKEHHE, TIE-
pexkmroyarelrb SAl YCTaHOBHUTE B CPEHEE TTOIOKEHHE. OTKIIIOYHTE aBTOMAThl HCTOYHHKOB ITHTa-
HIS MOJIETIEHN 3JIeKTpoCcTaHIMI Nel 1 No2.

OCTaHOBHTE PadOTy IporpaMM VIIPaBJIEHHS Ha MeKTpocTaHIMSIX Nel m No2 KHOIKOH
«CTOIT», KOMaHJOH I''TABHOI'O MEHIO « YIIpaBleHHe — CTOIT» HIIH ropsyeH KirapHinen F6. AHamo-
THYHBIM 00pa3oM, OCTAaHOBHTE paboTy IporpaMmMel virpasieHHs Ha LK /Y. Baumanme! 11pu ocra-

HOBC pﬂﬁDTLI ITPOIrpaMmM Ha JIOKAJIbHBIX KOMIIJICKCAX YIIPABIICHH A SIICKTPOCTAHIHAMI, ITPOI'PaMM-

Hoe obecrieueHHe Ha [{KJ[Y BrIaeT cooOIeHHe, 0 TOM, UTO OJHH H3 KIIHEHTOB HH(POPMAaIHOHHOH
CeTH OBIII OTKIIIOUEH. DTO HE SABJISETCS OIHOKOH.

OdopmuTh 0TYET MO Ja00paTOPHOH padoTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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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 MaTepHaJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BRIBOJELI.

K OHMPOJIbHbBIE 601POCHI.

1. CxeMBI }’CTpGﬁCTE dBTOMATHYCCKOI'O IIOBTOPHOI'O BKJIXOYCHHA.
2. HasHaueHIe }"CTPG]?IGTE dBTOMATHYCCKOI'O ITOBTOPHOI'O BKJIFOYCHI A

3. OcobeHHOCTH YCTPOHCTB AlIB — mMHII ¢ ABYXCTOPOHHHM ITHTAHHEM.

4. TpebGoraHus K ycTporHcTBaM ABP, IIpHHINIIEL MX BEIIIOIHEHIS H PacyeT ITapaMeTPOB.

5. CxXeMBI YCTPOHCTB aBTOMAaTHYECKOI'O BKIIFOUEHHS Pe3epBa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Jabopamopnaa paboma NeS. [lenmpanuzo6anHas uHmeUleKmyaibHAA 3auiuma pac-

npeo enumebHou cemil.

Ilens padomsr: N3ydnTh IIPHHIMIILI pealIH3alHH IIEHTPAIM30BAHHOIO KOMIUIEKCA pelleH-

HOH 3all[HThl H aBTOMATHKH JJICEKTPOCTAaHITHH

OcHoO6bI meopuu:

[Ipu sKcruryaTaigs 1 ITPOEKTHPOBAHHH SIIEKTPHYECKON CXEMBI BCETla YAEIISETCS BHIIMA-
HIeE BOIIpocaM ee Oe30ITaCHOTO HCITOIb30BaHU. C 3TOH IIEJIBI0 BCE BIEKTPHYECKHE ITPHOOPEI 3a-
II[UIIAIOTCS CIEIHAIBHBIMH YCTPOHCTBAMI, KOTOPHIE TTOAOHPAIOT M PacIliojlararoT CTPOro IO
OITPENETIEHHON, HEPAaPXHUECKOH 3aBHCHMOCTH.

Hampumep, Koraga MOOHIIBHEIH Tene(OH CTOHT Ha 3apsjKe, TO ee ITPOTeKaHHe KOHTPOIIH-
PYET BCTPOEHHAS B aKKYMVIIATOP 3aluTa. OHa OTKIFOYAET 3apsIHBIN TOK IT0 OKOHYaHHH Hadopa
eMKOCTH. Korja xe BHyTpH AKD BO3HHKHET KOPOTKOE 3aMBIKAaHHE, TO YCTAHOBJIEHHBIN B 3apsi-
HOE YCTPOHCTBO MPEeNOXPaHUTENb IIEPErOPAET H OOECTOUHBAET CXEMY.

Ecmi 310 10 KaknM-Im00 IMpHYHHAM He ITPOH30HIET, TO BO3HUKIIYIO HEHCITPABHOCTL B
PO3ETKE KOHTPOIHPYET aBTOMATHYECKHH BBIKIIIOUATEIh KBAPTHUPHOI'O IMHTKa, a €ro padory
CTpaxyeT ITaBHBIH aBTOMAaT. 3TV IIOCIEIOBATEILHOCTh ITOOYEPEAHOIO CpadaThIBAaHMUSA 3all[HT
MOJKHO pacCMaTpPHBATh U JIAJIBIIIE.

E e 3aKOHOMEPHOCTH OITPEEIISIFOT CS IPHHIUIIOM CEIEKTHBHOCTH, KOTOPBIH €I Ha3bIBAIOT
H30HPaTEIbHOCTBIO, TTOUEPKHBAS (PYHKIIHIO BBIOOPa HIIH OIpejielIeHH S MecTa BOSHHKHOBEHHS
TTOBPEXIEHHUS, KOTOPOE HEOOXOIHMO OTKIIFOUHTE.

MeToasI H30HpaTeIbHOCTH ANEKTPHYECKHX 3alHT (OPMHPYETCSI BO BPeMS CO3JLaHHS ITPO-
eKTa U IOJePKHBAETCS IIPH SKCIUIYaTaI[MH TaKHMM 00pa3oM, YTOOBI CBOEBPEMEHHO BEISIBUTH ME-
CTO BO3ZHHKHOBEHHS HEHCIIPABHOCTH B 3IEKTPOOOOPYAOBAHUH H OTAEIIHTEL €0 OT JEHCTBYIOIIEH
CXEMBI ¢ HAMMEHBIITHMH ITOTEPSMH J[JI1 HEE.

[Ipu sTOM 30HY 00XBaTa 3aIlUT II0 CEIIEKTHBHOCTH ITOAPa3IeiIstoT Ha:

l. aOCOIIOTHYIO,

2. OTHOCHTEJILHYVIO.

[ IepBEBIH THII 3aIMTHI IIOITHOCTHIO KOHTPOJIMPYET CBOH pabOYHH YYaCTOK H YCTPAHSET I10-
BPEXKIEHHS TOIBKO B HEM. 110 3TOH 3aKOHOMEPHOCTH paboTarOT BCTPOEHHBIE B 3IEKTPOIIPHOOPEI
ITPEIOXPAHUTEIIH.

NOKYMEHT NOANVCAH | .
SNEKTPOHHOW MOAMUCHIO [OMY TIPHHI[HITY, BBITIOMHAIOT GOMbIIE (yHKITHI.

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

30HBI H COCCOHIX, HO KOI'1d B HITX HC DTpﬂﬁGTEL‘IIH
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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KauecTBeHHO HacTpOeHHAas 3allliTa OIIPEIeIIseT:

l. MECTO U BHJI IIOBPEKICHI,

2. OTJINYMEe HEHOPMAJIFHOI'O, HO JOITYCTHMOI'O PeKHMMa OT CHTYaI[HH, CITOCOOHOH
HAHECTH BECHMA CEPhE3HBIE ITOBPEKIECHH A 000PYIOBAHHIO AIEKTPOYCTAHOBKH BHYTPH KOHTPOIIH-
PYEMOMH 30HHI.

YCTPOHCTBA, HACTPOEHHEIE TOIBKO II0 IIEPBOMY AEHCTBHIO, padOTAar0T OOBIYHO B HEOTBET-
CTBEHHBIX ceTsX 10 1000 BobT. /{1 BEICOKOBOIBTHBIX 3JIEKTPOYCTAHOBOK CTAparOTCs BHEJIPHTH

00a 5THX TITPHHITHIIA. C 5TOH LIETIbIO B COCTAB 3all[HTHI BBOAT:

. CXEMBI B3aHMHBIX OIIOKHPOBOK,

. TOYHBIE H3MEPHTEILHbIE OPraHbI;

. CHCTeMbI OOMeHa HH(pOpMaIHEH;

. CITeI[HAJIFHBIE JIOTHYECKHE AT OPHTMEI.

Mexay IByMs IOCIENOBATEIIFHO ITOAKIIFOYEHHBIMH CHIIOBBEIMH BEIKITFOUATEISIMH BBITIOJ-
HSIETCA 3alllMTa OT CBEPXTOKOB, ITPEBBLIMIAOINNX HOMHHAIBHBIE 3HAYEHHS HAIPY3KH I10 JIFOOOH
IpuyrHe. 1Ipu 3ToM O/IMKHHH K ITOTPEOHTEIIO ¢ IIOBPEKAEHHEM BBIKITIOYATEID JOIDKEH Pa3MBbl-
KAHHEM CBOHMX KOHTAKTOB O0eCTOYMBATh HEHCIIPABHOCTBH, a JAJIbHHH — IIPOJOIIKATh IIOJauy
HaIIPSDKEHHS Ha CBOEM YYaCTKE.

B aTOM ciyyae paccMaTpHBAETCS IBa BUA CEIIEKTHBHOCTH:

I. ITOJIHAMT,

2. YACTHYHASL.

Ecmi GroKHSI K HEHCIIPABHOCTH 3aIl[HTa CIIOCOOHA ITOJHOCTHIO IHMKBHIHPOBATE ITOBPE-
KJIEHHS Ha BCEM JHAIIa30HEe YCTAaBOK 0e3 3aJeHCTBOBAHH S VIaJIEHHOI'O BEIKIIFOYATENSL, TO €€ CUH-
TArOT ITOJIHOM.

YactnuHasg H30HpaTeIbHOCTD ITPHUCYITA OJIMKHIM 3aIl[UTaM, HACTPOEHHBIM Ha cpadaThIBa-
HHE JO KaKOT'O-TO ITPEJIEIIbHOIO TOKA CENEKTHBHOCTH Is. ECIIM OH ITPEBHIINIEH, TO BCTYIIAET B pa-
OOTY Y alI€HHBIH BRIKIIIOYATEIb.

[Ipesensl TOKOB, Ha3HAYEHHBIE [ cpadaThIBaHNS aBTOMATHUYECKHX BBIKIIFOUATEIIEH 3a-
II[UT, Pa3JCstOT Ha JBE TPVYIIIIEL:

1. pexIiM IEPErPy30K,

2. 30HY KOPOTKHX 3aMBbIKaHHI.

JIIIsT VIIPOINEHH S PasbsICHEHHS IIPHMEHHM 3TOT IIPHHIMMIT K TOKOBEIM XapaKTEPHCTHKAM
ABTOMAaTHYECKIX BRIKITFOUATEIIEH.

AQKYHETIN WICAH ‘eperpysa HOMHHAIIBHBIX TOKOB Ha BEIHYHHY IO
3MEKTPOHHOW NOAMMUCHIO CPerpys HY JI

Ceptudchmkar;, 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lllebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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J11s1 o6macTH Meperpy30K II0 TOKY CO3AF0TCS 3al[HThI, paboTaroIHe IO ITPHHITHITY Bpe-
MSTOKOBOH CEJIEKTHRHOCTH.

30Ha KOPOTKHX 3aMbIKaHHH (DOPMHPYeT CSI Ha OCHOBE:

. TOKOBOH

. BPEMEHHOIT,

. SHEPreTHYECKOIM,

. 30HHOH H30HPaTEeIbLHOCTH.

BpeMeHHasa CeJIEKTHBHOCTE CO3JIAETCS 3a CUET BRIOOpA pa3sHBIX BBIAEPKEK BPEMEHH IS
cpabaTeIBaHHS 3AIMHTEL. OTOT CIIOCOO MOXKeT OBITH ITPHMEHEH JaKe K YCTPOHCTBAM C OJHOH
YCTaBKOH TOKa, HO Pa3HhIM BPEMEHEM, KaK ITOKa3aHO Ha PHCYHKE.

Hammpumep, Omixainimmas K o00pyaoBaHHIo 3a1uTa Nel HajmaXHBaeTcsa Ha padoTy IIPH KO-
POTKOM 3aMBIKaHHH cO BpeMeHeM, Orms3KHM K 0,02 ¢, a ee paboTy cTpaxyeTr 0olee oTAalcHHAas
Ne2 ¢ HacTpoHKoOH Ha 0,5 c.

Camas JaIbHAA 3allliTa CO BpeMeHEM OTKIIFOUEHHS B OJHY CEKYHIY Pe3epBHPYET padboTy
ITPEIBIAYIIHX YCTPOHCTB IIPH HX BO3MOKHOM OTKase.

ToKOBasl CEeNEKTHBHOCTh HAIAXKHUBAECTCS IS CpadaThIBaHHS IO IPEBBIMIEHHIO JOITYCTH-
MBIX HArpy3o0kK. /[OBOIBHO Ipy00 3TOT ITPHHIMIT MOKHO TTOSICHHUTE CIIEIYIOIIHM IIPHMEPOM.

TPH 3aITEI ITOCTIEAOBATEIIEHO KOHTPOIMPYIOT TOK K3 M HACTPOEHBI HA OTKIIFOYEHHE CO
BpeMeHeM 0,02 ¢, HO ¢ pasHBEIMH TOKOBBIMH ycTaBKaMH B 10, 15 u 20 ammep. 3a cuet 3Toro odo-
pyaoBaHHe OyAeT OTKIIOYAThCS BHAYAJIE OT 3aIlUTHOrO yeTpoHcTBa Nel, a Ne2 u Ne3 OyayT H3-
OHpaTeIbHO €r'0 CTPAaXOBaTh.

Peanusaigiss BpeMeHHOH IIH TOKOBOH CEJIEKTHBHOCTH B YHCTOM BHJIE TPeOYET HCIIOIB30-
BAHMS YYBCTBUTEIBHBIX JATUHMKOB MM PEle TOKAa M BPeMEHH. IIpH 3TOM co3maeTcsl JOBOJIBHO
CIIOJKHAS BIIEKTPHYECKAsl CXeMaA, KOTOpas Ha MPaKTHKE OOBIYHO OOBeUHSIET 00a PacCCMOTPEHHBIX
ITPUHIIHIIA, @ HE TIPHMEHSIETCS B UHCTOM BHIIE.

BpeMsSaToKOBas CEIIEKTHBHOCTE 3aII[UT

JII151 3aIH TEL 3JIEKTPOYCTAHOBOK ¢ HanpspKeHHeM 10 1000 BOIBT IIPHMEHSFOT aBTOMATHYE-
CKIHE BBRIKIIOUATEIN, KOTOpEIe 0OnamaroT 00beJHHEHHON BPEMSITOKOBOH XapaKTepHCTHKOMH. Pac-
CMOTPHM 3TOT IIPHHIHIT Ha ITPUMEPE ABYX ITOCIIEA0OBATEIIBFHO BKIIFOUEHHRIX ABTOMATOB, Pa3HECEH-
HBIX IT0 KOHI[aM JIMHHH CO CTOPOHBI HAIPY3KH M ITHTaHH L.

Bpemsarokorass H30HPaTEIbHOCTL OIPEAEISIeT CIocod cpadaThIBaHHS BBIKITIOYATENS,

HAaCTPpOCHHOI'O Ha dolree 6BICTPIDE OTKIIHOYCHHE ITPH PACITOJIIOKEHHH OKOJIO HGTpEﬁHTEHH SIEKTPO-

AOKYMEHT MNOANWCAH
QNNEKTPOHHOW MNoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

OJIBHOICT'O BPEMEHH OTKIIFOYCHI A Eep}{HEﬁ KpI[BGﬁ
Bnapeneu: LLlebGayxoea TateAHa AnekcaHapoBHa

HaHMCHBIIIET'O BPEMEHH BBIK/IFOYATCIIA Ha KOHIIE
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ITOZIBO/IAa ITHTAaHH . DTO IMO3BOJIAET OOlee JeTallbHO aHAJIM3HPOBATE IIPOSBIIEHHE CEIIEKTHBHOCTH
3AII[HT.

Briximrouaresns «B», pacIiooKeHHBIH OIMKe K ITHTaeMOMY O00OPYAOBAaHHIO, 3a CUET ITPH-
MEHEHHS BPEMSTOKOBOH CEeJIEKTHBHOCTH PaboTaceT paHbIle H OBICTPee, a BRIKIIIOYATEID «A» pe-
3EPBHPYET €r0 B CIIydyae OTKasa.

T OKOBasI CENIEKTHBHOCTD 3aII[HT

[Ipn sToM criocoOe H30HpPaTEIBPHOCTh MOXKET (DOPMHPOBATHCA 3a CUET CO3JLAHNS OIIpPEJIE-
JIeHHOH KOH(DHI'YpaI[HH CeTH, HallpHMED, BKIIIOUEHHOH B cXeMy KaOeIbHOH IJIH BO3IYIITHOH JIH-
HHH 3IeKTpoIiepeaay, oOnagaroe 3JIeKTPHYECKHM COITPOTHRIIEHHEM. B 3TOM ciIyyae 3HaUeHHE
TOKa KOPOTKOI'O 3aMBIKAHH MeKIy T'eHEPaTOPOM H ITOTPeOHTEIIEM 3aBHCHT OT MeCTa BO3HHKHO-
BEHHS ITOBPEKIEHU S

Ha xa0ellbHOM KOHI[E CO CTOPOHBI ITHTAHHI OHO OYZET HMeTh MaKCHMAalIbHOE 3HAuUEcHIE,
HaImpuMep, 3 KA, a Ha IIPOTHBOIIOIOKHOM — MHHHMAJIbHOE, JOITYCTHM, 1KA.

[Tpu BozHHKHOBEHHH K3 0KOJ10 BRIKIIOYATENT A He JOJDKHA padoTaTh 3amuTa KoHia B (1
K31KA), TO OH H JOJDKEH CHHMATh HaIllpsDKeHHe ¢ o0opymoBaHHSA. IS TOUHOH paOOTHI 3all[HT
HeOOXOANMO VUYECTh BEJIHYHHY PealbHBIX TOKOB, IPOXOASIINX Yepe3 BEIKITFOYATEIH ITPH aBapHil-
HOM PeKHME.

Crenyer IIOHHMMATh, YTO I OOeCIeYeHN S ITOIHOH H30HpPaTeIbHOCTH IT0 3TOMY METOIY
He0oOX0ANMO UMETH OOIIBIIIOE COITPOTHRIIEHHE MeKAY OOOMMH BBIKIIFOUATEISMH, KOTOPOE MOKET

DﬁpﬂBDEﬂTb CH 34 CHCT.

. IIPOTSDKEHHOH JIMHHHA 3IeKTpoIlepe ayH,
. BCTAaBKOH OOMOTKH TpaHC(OpMaTOpa;
. BKIIFOYEHHEM B Pa3pbIB KaOelll YMEHBIIEHHOTO CEYEHN S HITH APYTHMH CIIOCOOaMH.

[ToaTOMY ITpH TaKOM CIIOC00€ CEJTEKTHBHOCTD Yallle BCEro OBIBAET YaCTHYHOM.

BpeMeHHas CeJIeKTHBHOCTD 3all[HThI

OTOT MeTOJ H30HPATENBHOCTH OOBIYHO JOIIONMHSET IIPEABIAVIIHI CIIOCO0 ¢ YUETOM Bpe-
MEH

. OITpEAEIEHH S 3aIlHTOH MecTa M Hadyala pa3BHTHS HEHCIIPABHOCTH,

. cpabaThIBaHI S Ha OTKIIFOUEHHE.

@opMHpOBaHHE AITOPHTMA PabOThI 3aAIMTHI IIPOM3BOINUTCS 3a CUET ITOCTEIIEHHOIO ITPH-
OIMKEHHS YCTAaBOK IO TOKY H BpeMeHH ITPH IEPEMEIEHISIX TOKOB K3 K HCTOUYHHKY ITHTaHH .

M30upareIbHOCTE 110 BPEMEHH MOJKET CO3JaBaThCS aBTOMAaTaMH OJHHX HOMHHAJIOB IIO

AOKYMEHT MNOArNvCcAH 3KH 3aJIeDKKH Ha cpadaThIBAHIE
SNEKTPOHHOW NMoanuchio | aaep P '
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[Ipu aTOM criocobe 3aIlHThI BEIKITIOYATEII B OTKIIFOYA0T HEHCITPABHOCTD, a BEIKIIFOYATEI S
A — KOHTPOJHPYIOT BECh IIPOIECC M HAXOAATCSI B TOTOBHOCTH K padoTe. EcCIH 3a BpeMs, OTBe-
JNeHHOe I cpalaThIBaHHS 3alllUT B KOPOTKOE 3aMBIKaHHE HE YCTPAHHIIOCh, TO ITOBPEXKICHHE
JTHKBHIUPYETCA pab0TOH 3all[UT CTOPOHEBI A.

MeTo]1 OCHOBaH Ha HCITOJIb30BAHHH CIIEI[HATILHBIX HOBBIX BHIOB aBTOMATHYECKHX BBIKITHO-
yaTeJiel, BRITIOIHEHHBIX B JIMTOM KOPITYCE M CIIOCOOHBIX MaKCHMAJIBHO OBICTPO padoTaTh, KOrja
TOKH KOPOTKHX 3aMBIKaHHI €I1[e JaKe HE YCIIENH JOCTHYh CBOMX MAaKCHMAaJIbHBIX 3HAYCHHII.

[TogoOHBIE CKOPOCTHBIE aBTOMATHI Pa0OTAKOT B TEUYEHIE HECKOIBLKHX MITIIHCEKYH/I, KOT[a
eIlle IEHCTBYIOT allepHOAHYECKIE COCTABIISIOIIHE IIEPEXOIHEIX ITPOIIECCOB. B TaKHX YCIIOBHSX M3 -
34 BBEICOKOH JHHAMHYHOCTH ITPOTEKAHH S HArpy30K CIIOKHO COITIACOBATh PeallbHO JeHCTBYIOIIIE
BPEMSTOKOBHIE XapAKTEPHCTHKH 3aIIHT.

KOHEYHBIH ITOJIb30BAaTEND IIPAKTHYECKH HE MOJKET OTCIIEIHTh XapaKTepHCTHKH SHEPreTH-
YeCKOH CENEKTHBHOCTH. X MpeaocTaBiseT ITpOH3BOAUTENL B BHJE I'PaHKOB, IIPOrpaMM pac-
yeTa, TaOIHIl.

[Ipu 3TOM criocole i pacLEITUTEIeH TEPMOMArHHTHOIO M 3JIEKTPOHHOIO ITPHHITUIIA, Pac-
ITONIOKEHHBIX Ha CTOPOHE ITHTAaHHA HEOOXOAHMO YYeCTh CIIeIH(pHYEeCKHE YCITIOBHS PaOOTHI.

OTOT THII H30HPaTeTbHOCTH SBISIETCS PA3HOBHIHOCTBIO BPEMEHHOM XapaKTePHCTHKH. J[11s
ero paboThI HCIIOIB3YIOTCA H3MEPHTEIIPHBIE YCTPOINCTBA TOKA Ha KaXI0H CTOPOHE, MEXKIY KOTO-
PBIMH ITOCTOSIHHO ITPOHCXOAHT 0OMeH HH(pOopMaIHeH H CpaBHeHHE BEKTOPOB TOKOB.

30HHas CeJIEKTHBHOCTh MOKET OBITh C()OPMHPOBaHAa ABYMS CIIOCOOAMH:

1. B 1ormyeckoe ycTpoHCTBO KOHTPOJIS 3aIHUTHI IIOCTYIIAI0T OJHOBPEMEHHO CHITHAJIBI
¢ 000OHMX KOHIIOB KOHTPOJIMPYEMOTI'O yyacTKa. OHO CpaBHHBAET 3HAYEHHS ITOCTYIIHBIIMX TOKOB H
OIPeHelsieT BRIKIOUATEIh, KOTOPBIH JOIIKEH OBITh OTKIIFOYEH,

2. CBeJIEHH S O 3aBBIIIEHHBIX 3HAYEHHSIX BEKTOPOB TOKA OT 00EHX CTOPOH ITOCTYIIAFOT
B BHJIe OIIOKHPOBOYHOI'O CHTHAJIA HA JIOTHYECKYIO YaCTh 3aIlHThI 00JIee BRICOKOTO YPOBHS HEpap-
XIH ITO CTOPOHE IMTaHH. ECIIH Ha Hell IPUCYTCTBYET OJIOKHPOBOYHEII CUTHAII CHI3Y, TO OTKIIIO-
YAETCS HIJKEPACIIONOKEHHBIH BREIKIIFOYATENb. Korma 3arpera Ha OTKIIOYEHHE CHH3Y He IIOCTY-
ITIUIO, TO HaNPSKEHHE CHHMAET BBIIIEPACIIONOKEeHHAS 3all[HTa.

[Ipu stHX criocobax OTKIIFOYEHHE ITPOHCXOMUT HAMHOIO OBICTpee, YEM ITPH BPEMEHHOI
H30HPATEIILHOCTH. DT0 OOECTIEUHBAET MEHBIIHE ITOBPEXIEHI ANMEeKTPooOOpyAOBaHHS, CHITKE-
HIEe JHHAMHYECKIX H TEIUIOBBIX HAIPY30K BHYTPH CHCTEMBEL.

OJIIHAaKO, CIIOCO0 30HHOIO pas3felleHHs CEJIEKTHBHOCTH TPeOyeT CO3MaHHA JOMOIHHTEID-
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AACT CTOHMMOCTD GﬁﬂpyﬂﬂEﬂHI[ﬂ. [Io s3THM ITPHYHHA4AM TaKI S MCTOJBL, OCHOBAHHBIC Ha BBICOKOYA-

CTOTHOH 6HGIGIPGEI{E: IIPHMCHAIOTCAH Ha BBICOKOBOJIBTHBIX JIMHHAX 3JICKTPOIICPCAa™a H ITOACTAaH-

ITHAX, IICPEAdAIOIIHX OOJIBIIHE ITOTOKH MOIITHOCTH JNEKTPOSHEPI'HH B HEIIPECPBIBHOM PEXHME.
l[J'L‘rI 3TOI'O HCIIOJIB3YVHOTCA 651GTPD,[[E]?IGTE}"EOH[HE BO3AVYIIHBIC, MdCIIAHBIC HIIH 3JICT d30BbIC

BBIKIITOYATCIIH, CITOCOOHBIE KOMMYTHPOBATE OI'POMHBIC TOKOBEIC HAI'PDY3KH.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBIX paﬁm ITPHBCICHDBI

B IIPIIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

Ha maGoparopHoi cToiike « Mogens snekrpocTaHiiii Ne 1 » cobpars cxeMy 1abopaTopHBIX
HCIILITAHHH, COOTBETCTB VEOILIIYIO PEKIMY No2 .

Ha maboparopHon cTornke «Mogemns 3neKTpocTanIiiii Ne2y» coOpaTh cXeMy 1adbopaTopHBIX
HCIIBITAHHH, COOTBETCTBYIOIIYIO PekHMY No2. [ToAKIFOUHTE MOIYIIE KOPOTKO3aMBIKATEIIS JITIS CO-
3IaHHS TpeX(pa3HOIr0 KOPOTKOrO 3aMbIKaHHS Ha JIMHHH 3JIeKTporepeaadn W1,

BKITIOUNTE aBTOMATEI HCTOYHHKOB ITMTaHHI MOJIEIEH SIeKTPOoCcTaHII Nol 11 No2.

Ha IICPCOHAIIbBHOM KOMIIBIOT CPC LCHTPAJIM30BAHHOI'O KOMIUICKCA JHCIICTYCPCKOI'O YIIPpdB-

nenusa (LHKY) zamyctuth mporpamMmMHbIH KomMrnieke «DeltaProfin (ITyck — IIporpammer — Jlado-
paTopHbIi koMimieke — DeltaProfi). 3arpy3urs HeoOXOAHMYH KOH(QHTYPaI[HIO ITPOrpaMMbI KO-
MaHg0H «Paboter — UOC — Komiieke Y — LleHTpammzoBaHHas 3alllTa PacIpele/IHTeIbHOH
CETH». 3aIlyCTHTh IIporpaMMy B padoTy KHONKOH «IIyck» MM KOMaHIOH ITIaBHOTO MEHIO
«Y1papjaeHHe — I IyCck» WM ropsuen KiIaBHIIeH FS.

Ha mepcoHamsHOM KOMITBIOTEPE MOJEIH 3JIEKTPOCTAHIHH Nel 3aITyCTHThH ITPOIPaMMHBIH
xomrieke «DeltaProfiy (ITyck — IIporpammer — JlaGopatopHbiii komiuiekc — DeltaProfi). 3arpy-
3HTh HEOOXOJHMYIO KOH(PHIYPaI[HIO ITporpaMMbl KoMaHIoH «PaboTel — MOC — DiueKTpocTaHIHA
Nel — LleHTpamm3oBaHHAS 3all[HTa PACIIPEACIHTEIILHON CETHY. 3aIlYCTHTh IIporpaMmy B padoTy
KHOTKOH «I1yCK» HIIH KOMaHIOH ITIaBHOI'O MEHIO « YIIpaBJIeHHe — I [YCK» WIH ropsuen KIIaBHIIEH
FS.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH 3JIEKTPOCTAHIHH Ne2 3aITyCTHTh ITPOIPaMMHBIH
xomrieke «DeltaProfiy (ITyck — IIporpammer — JlaGoparopHblii komiuieke — DeltaProfi). 3arpy-
3HTh HEOOXOJHMYI0 KOH(PHIYPaI[HIO ITporpaMMbl KoMaHIoH «PaboTel — MOC — DneKkTpocTaHIHA
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J[MCTaHITHOHHO BKITFOUHTE BRIKITIOYaTeIH Q4 1 Q6 ameKTpocTaHIMH Nel (IIeTYKoM JIeBOit
KHOITKH MBIIIH IT0 H300pakeHHIO BRIKITFOUATENS HA MHEMOCXEME JIOKAIBHOI'O KOMITIIEKCA YIIPAB-
TIeHH S 3IIEKTPOCTaHINH) . AHAIOTHYHBIM 00pa30M BKIIFOUHTH BRIKITFoUaTelIH Q4 1 Q06 Ha 3JIeKTpo-
CTAHI[H No2.

Ha siexrpocraniiim Nel nepeBectH TymMOiep SA1 paspereHHs paboThl MOIYIIA IIpeodpa-
30BATEIS YaCTOTHL B ITONOKeHHE «Briepeny. M3meHsd ronoxeHne nmoreHipoMerpa RP1 moaymns
Ipeo0pazoBaTeisd YacTOTRI, 3a4aTh YCTABKY IT0 YacTOoTe S0I'T[, COOTBETCTBVIOIIYIO YaCTOTE Bpa-
IeHH S ITpHBOJHOTrO ABHTaTend 1500 o6/MuH. Bxmrounts TyMOIep «CeTh» HCTOUYHHKA BO30YK]Ie-
HHI CHHXPOHHOI'O reHepaTopa. FM3MeHsd ronoxeHue rmoTeHipioMerpa RP1 Moayiist Bo30y K IeH s,
YCTAHOBHTHL HOMHHAJILHBIH TOK BO30VKAeHHS 0,.8A. C mHeMocxXeMul [IK 1mmomaTte KOoMaHAy Ha
BKIIFOUeHHe BRIKIIrOUaTens Q3. MaMeHsaq nmosnoxkeHue rmoreHIpoMerpa RP1 Moy rmpeobpaszosa-
TEN YaCTOTHI, BOCCTAHOBHTE HOMHHAIBHYIO YaCTOTY HAIMPsDKEHMI B ceTH S0 I'1I.

AHaJIOTHMYHEIM 00pa30oM, BBECTH B padoTy 3HeproOIoK Ha SMeKTPOCTaHIH No2 .

1o rmokazanmsm Ha MHeMocxeMe LK /Y omnmpenennrs BeIMUYHHY TOKA B JIMHHH JIEKTPOIIE-
pemaud W1. Paccunrars TOK cpaGaTbIBaHHS 3alUTEL. OTKPEITH JHAIIOTOBOE OKHO HACTPOHKH I1a-
PaMeTPOB I[EHTPAJIM30BAaHHOI'O KOMITIIEKCA PEIIEHHOH 3all[UTHI 1 aBTOMATHKH KOMaHION «CeTh —
3angita — lLleHTpam30oBaHHEIN KOMIUIEKC P3A pacrnpelenHuTeIbHOH CeTH». BBECTH pacCUHTaH-
HEIE YCTABKH cpadaThIBAHI 3aIlHT IS IHHHH 3eKTporiepesady W1 u W2,

JIMCTAaHIITHOHHO BKJIFOUHTH BBRIKIIIOYATENL Q5 Ha 3JeKTpocTaHIMH Nel u Ne2. BKIIIOUHTH
I[EHTPaIH30BaHHBIN KOMITIIEKC PEIEHHOH 3aIlH Tl H ABTOMATHKH PacIpede/INTEIIbHONH CETH OTHO-
HMEHHBIM IIEPEKITIOYATENIEM B OKHE ITapaMeTpoB P3A.

Ha snexrpocranipm Ne2 mnepekimrodareilb SAl MOIYIS KOPOTKO3aMBIKATETIS IIEPEBECTH B
ITOJIOKEHNE « BKII» IS CO3MaHMs PeXMa KOPOTKOIO 3aMbIKaHMS. [IpH IpaBIIEHO BEIOpPAaHHBIX
yCTaBKaX, JOKHO ITPOM30HTH CEIEKTHBHOE OTKIFOUEHHE JIMHHH 3leKTporepenauyn Wl. llepe-
KIIFoYaTelb SA] MOIYIISI KOPOTKO3aMBIKATEIA IIEPEBECTH B IIOJIOXKEHHE « OTKIIY.

OTKIIOUHTE BRIKIIOUATENR Q3 HA sneKTpocTaHiH Nel. CHITH TOK BO30OYKIEHHS CHH-
XPOHHOI'O I'eHepaTopa, IepeBOoAOM IToTeHIoMeTpa RP1 Moy Bo30yKIeHI S B KpalHEee JIEBOE
IMoNMoKeHne. OCTaHOBHUTE IIPHBOJHON ABHTATENEL IIEPEBOAOM IOTeHI[HoMeTpa RP1 Momyis mpe-
oOpazoBareiis YaCTOTEl B KpaHHEE JIEBOE MOJI0XKEHNE. OTKIFOUNTE IEPEKIOYATEL «CETh» MO-
oyirsl Bo3OyxkaeHH. llepeximrouarens SAl pasperneHHsS paboThl MOV ITpeoOpa3oBaTels Ya-
CTOTEI IIEPEBECTH B CPEJIHEE TIOJIOKEHHE.

AHaITOrHYHBEIM 00pa30M OTKIIFOUHTH 3HEProOIIOK Ha AIeKTPOCTAHIMH No2.

AOKYMEHT MNOANUCAH YEeHH S BCEX BRIKITIOYATENEH B BIEKTPOSHEPTETH-
SNEKTPOHHOM NOANMUCHIO P P
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OCTaHOBHTE PpadOTy IporpaMM VIIpaBJIEHHS Ha 3IeKTPOCTaHIMSIX Nel 1 Ne2 KHOITIKOH
«CTOI», KOMaHOH I''TABHOI'O MEHIO « YIIpaBjeHHe — CTOIT» HIIM ropsuei KirapHieHn F6. AHaro-
THYHBIM 00pa3oM, OCTAHOBHTE paboTy IporpaMmMel virpasieHHs Ha L[K /Y. Baumanme! 11pu ocra-
HOBE pabOTHI IIPOrpPaMM Ha JIOKAJIbHBIX KOMIUIEKCAX YIIPABIIEHH 3IEKTPO CTAHIH M, TIPOTr PaMM-

Hoe oOecrieyenHe Ha [{KJ[Y BrIjiaeT cooOIeHHe, O TOM, YTO OJHH H3 KITHeHTOB HH(POPMaI[HOHHOI

CETH OBITI OTKIIIOUEH. DTO He IBIIIeTCS O OKOI.

OdopMHTE OTYET 11O JJa00paTOPHOH padoTe.
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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 pe3yiIbTaToB,

7. BRIBOJELI.

K OHMPOJIbHbBIE 601POCHI.

1. HarmmpaeneHHas 3arpra o O33 110 OCHOBHOM FapMOHHKE.

2. HecenekrnBHasa 3dlHT4d, PCAalrHPVYIOIIdaA Ha HAIIPAAKCHHC H}"JIEEDﬁ ITOCIICAOBATCIIBHOCTIH.

3. BammTa 0JHO(A3HBIX 3aMbIKaHHI Ha 3€MIIIO.
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Jabopamopnasa paboma Ne6. MaxkcumainbHaa moxkoeda 3aiiumda ¢ He3Ad6UCUMOIL 6bl-

ﬂEpJfCKﬂﬁ 6peMeH JIHHUHU HJIEKIHPHHEPEﬂﬂlIH U 6600H020 6bIKIIOUAMENA.

Ilens pabomer: U3yuiTh IIPHHIMIT JeHCTBHS MAaKCHMAaIbHOH TOKOBOH 3aIl[HTHI

OcHoébl meopuu:

CriocoOBI BBITOIIHEHHS peJIeHHOMN 3aIHuTEl JIDII OT KOPOTKHX 3aMBIKaHHI BEChMa pPasHO-
oOpasHel. Hanbojiee pacipocTpaHEHHBIMH SBIISIOTCS 3aI[HTHL, Y KOTOPBIX B KAYECTBE ITYCKOBOI'O
OpraHa HCIIOIB3YETCS PENe, PearHpyIOI[HE Ha VBEJIMYEHHE TOKA. | aKHMMH 3al[HTaMH SBIISIOTC S
MaKCHMallbHas TOKOBas 3alllliTa, TOKOBAas OTCeuKa, JH(PPepeHIHaIbHasI TOKoBas 3amuTa. [IpH
3TOM pelle TOKa, MOI'YT BKIIFOUAThCS ITO Pa3HbIM cXeMaM H pearHpoBaTh Ha TOK (pasbl, HA CYMMY
HIIH Pa3HOCTh TOKOB, Ha TOK OOpaTHOH HIIM HYIIEBOH IIOCIIeAOBATEILHOCTH M T.11. [Ipn K3 Ha -
HIHM HaITpsKEHHE TIPSMOH ITOCIIENOBATEIIbHOCTH CHIKAETC. 1IpH HecHMMETPHYHBIX K3 BO3HH-
KArOT HaIIPSKEHH S OOpaTHOH H HYIIEBOH ITOCIEAOBATEIIFHOCTEH. 3aII[HTHI, Pear HPVIOIIHE Ha CHI-
’KEHHE IIH IIOBBIIIIEHHE HAIIPSDKEHHH Ha3hIBAKOTCS 3alllHTaMH MHHHMAILHOIO HIH MaKCHMAIb-
HOI'O HaIIPSKEHHH, COOTBETCTBEHHO.

[IpH ABYXCTOPOHHEM ITHTAHHH JIHHHH TOKOBYIO 3all[HTY AOIIOIHSIOT PENe HaIlpaBJIEHH I
MOIITHOCTH, C IIEIbI0 00ecIIeueHH I ee celIeKTHBHOIO JielcTBHA. N depeHInanbHas 3alHra pea-
THPYET TOJIBKO Ha MTOBPEKIAECHHS B 3aII[HIIN[AEMOM YYACTKE JIMHHUH U JeHCTBYET Oe3 BBIJIEPKKH Bpe-
MEHH.

OJIHHM H3 ITPH3HAKOB ITOSBJIeHHA K3, SBISeTCA YBEIIHUYEHHE TOKA B JIMHHH. TOKOBEIE 3a-
IITHTEI IIPHXOIAT B AeHCTBHE, ITPH YBEITHYEHHH TOKa B (pa3ax IHHHH CBepX OITpelelIeHHOI'O 3HaYe-
HIS, B KQUECTBE PElle pearupyIOIIX Ha BO3pacTaHHe TOKA CIIVKaT MaKCHMAaJIbHEIE TOKOBEIE PEIIE.
T OKOBEIE 3aIHTHL IMOAPA3AEISIIOTCS Ha MaKCHMalIbHbIE TOKOBBIE 3aIUTEI (MT3) H TOKOBBIE OT-
CEUKH. [ TaBHOe pasiyre MeX Iy STHMH 3alllHTaMH 3aKIIFOYAeTCS B crtocode oOecIieueHH S CeIeK-
THBHOCTH. CeJIEKTHBHOCTE JAeHCTBHSI M'T 3 JOCTHTAaeTCs ¢ IIOMOIIBIO BREIAEPAKKH BPEMEHH, TOKO-
BEIX OTCEYEK — BEIOOPOM TOKa cpadaThIBAHIIAL.

MT3 sSBISIOTCS OCHOBHBEIM BHIOM 3aIl[HT JJI CETEH C OJHOCTOPOHHHM IHTAaHHEM, ITPH
3TOM 3all[HTa YcTaHaBIHBaeTCI BHaYalle KaKJIOH JIMHHH CO CTOPOHBI HCTOYHHKA ITHTaHHS (pagIH-
alIbHas CeTh C OJJHOCTOPOHHHM ITHTAaHHEM).

B HOpMambHOM pekuMe padOTHI CETH HH OJHA M3 3alllUT He JOJIKHA cpalaThIBaTh, IS
3TOr0 TOK cpabaThIBAHN 3aIlUTHI [C.3, MpHHHMaeTCS OOIBIIE, YEM TOK ITPOXOISIIII IT0 3allHIIa-

AOKYMEHT NOONUCAH IHMAILHEII TIEPBUYHBIH TOK 3aIIMIINAEMOT0 3lIe-
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IIpu K3, Hartprmmep, B Touke K1, ToK K3 ITpoXOoaHT MO BCEM yUacTKaM CETH, PaCIIOIOKEH-
HBEIM MEXAY HCTOYHHKOM ITHTAaHHS M MECTOM ITOBPEXICHHS, TaKHM 00pa3oM IIPHXOIAT B JcH-
CTBHE BCE 3alllHTHI OJHAKO IO YCIOBHSAM CEJIEKTHBHOCTH JOJKHA CpadoTarh Ha OTKIIOUEHHE
TONIBKO 3 3armura. 111 obecrieyeHHS TaKOH CeJIEKTHBHOCTH MT 3, BEITIOJIHSIOTCS ¢ BRIAEPKKAMH
BPEMEHH HApacTAIOIHMH OT ITOTPeOHTENS K HCTOUYHHKY ITHMTAaHHSI. COOTBETCTBEHHO IIPH K3 B
Touke K2, OpIcTpee Becex cpabarhIiBaeT 3allpTa 2, a 3almura 1, uMerornasa Oombliee BpeEMS, He I10-

HIeHCTBYeT. PaccMOTpeHHBIH ITPHHIHII ITOA00pa BeIAEePKEK BPEMEHH HA3BIBAIOTC ST CTYIIEHYATHIM.

1

u.ﬁ

-

PHG}’H(}I{ 6.1 — CormacoBaHie XAPAKTCPHCTHK MAaKCHMAJIbHBIX TOKOBBIX 3aIlITHT C HE3dBH-

CHMOH BBIJIEPKKOH BPpEMEHH

YKkazanue no mexHuke de3onacHocmu.
YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBI}{ paﬁm ITPHECACHBI

B IIPIIOKEHHE A.

VKa3anusa no 6sIn0JIHEHIU0 J1ADOPAMOPHOIL padombl:

CoOpartp cxeMy J1abopaTopHBIX HCIbITaHMH pHC. 2 (BCE MOIyIIH cTeHJa JOIKHBEI OBITh
OTKJIFOYEHEI).

[TogKmOYHTE aHAIOrOBEIE KaHAJIbl MOJYIIS BBOAA-BEIBOJA IS H3MEPEHHS (Pa3HBIX TOKOB
BBOJHOT'O BEIKIIOYATENS H BEIKITFOYATEN KaOenbHOH JISIT Ha mepBoi ceKI[HH cOOPHBIX IHH (Ka-
Hamel Al 1 A2 K pazam A 1 C MOIYIISI BBOJHOIO BRIKITFOUATensy, kKaHaiuel A3 H A7 K pazam A u C
MO/IYIIS BRIKITIoUaTensd KabempHoM JIDIT). Bxoa MoaymIs BEIKITIOYATENI KOPOTKo3aMbIKaTensa QK3
ITOJAKIIIOYHTE K MOIAYIIFO KOPOTKO3aMBIKATENS, a BRIXOJ — K KileMMaM A3, B3, C3 Moy BEI-
ximrouatens kabempHoi JIGIT 1CIHI (Touka K1). IlepeBecTn nepexmrodatems SA1 MOIYIIA Tpex-
(pasHOH ceTH, SA2 MOIYIS BBOJHOI'O BBRIKIIIOUATEIIS, MOAYIeH BRIKIIOUaTensd KadeapHoH JIOII,
MOJIVIIS IBHTaTEIIbHOH HaIrPY3KH M MOJIYIIS CEKITHOHHOI'O BEIKIIFOYATEN S B ITOJIIOKeHHE «ABTY. [1e-

PEBCCTH IICPCKIFOUATCIIH SA3 MG,I[}’JIEﬁ BBOJHOI'O BBIKJIFOYATEIIA H BEIKIIIOYATCIIA KOPOTKO3aMbI-
AOKYMEHT NoarnnMcAH

SAEKTPOHHOM NOAMUCHIO aTHyeckie BrIKmoYaTenn QF1..QF3 Ha mineson
Cepucbukar: 12000002A633E3D113AD425FB50002000002A6 |
Branens A C Tl eB i bNE Fatt Al AR AN b aBTOMaTHYecKHe BeIKroUaTenu QF1.. QF4 Ha
Nevicraiitenen: & 20.08-2021 1o 20.08 2022 [€ CTEH/Ia ABTOMATHYECKHM BEIKTIOUaTeneM QF1,
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PAaCIIOIOKEHHBIM Ha MOIVIIE TIMTAHI S CTEHJa. BKIIFOUNUTE ITHTaHHE BCEX MOYIIEH, NMEIOIIHX HH-
JTUBHIYaIbHBIN TYMOIEp mogaud muTaHnsg SAl «CeThy.

Ha nmepcoHaIbHOM KOMITLIOTEPE 3aITyCTHTh IIporpaMMHBIH KomMiieke «DeltaProfiy (Ilyck
- IIporpammel - JIaGoparopuseri komMirieke - DeltaProfi). OTkpreiTh 1aGopaTopHYyIO paboTy KOMaH-
noH «PaboThl - PeneliHag 3ampra H aBToMaTHKa - Pabora Ne02 M'T3 ¢ He3aBHCHMOH BEIIEPKKOH
BPEMEHI.

B nmporpamme «DeltaProfi» mepeBectn 3ammurel MT31, MT 32 B pekimM paOOTHL «IeHCTBHE
Ha CHTHAaI» (JBOHHOM INETYOK JIeBOH KHOITKOH MBIIIH Ha MIPAIMOYTOIEHHKH « MT31» 1 « MT32»,
B ITOSIBHBIIIEMCS JTHAJIOTOBOM OKHE YCTaHOBHTH IepeKIIrouaTeln «PeXKuM paboThI» B ITOIOKEHHE
«CHTHAI).

3aIycTHTh IIporpaMMy B padoTy KHOIKOH «IIyck» WIH KOMaHJIOH TI'JIIaBHOTO MEHIO
«Y1mpaBieHHe - [Iyck» win ropsauen KiiasuieH F3S.

JIMCTaHITHOHHO BKIIFOUYMTE BRIKITFOUATENIL ()] OMMHAPHBIM INETYKOM JIEBOH KHOIIKH MBIIIIH
I10 3eIIEHOMY IIPSMOYTOJIBPHHKY «(Q1». IIporpamma Bcerga otoOpaxaeT TEKVYIIEE COCTOSHHE BBI-
KITFouaTesIs (3eJIeHbIH — OTKIIIOYEH, KPaCHbIH — BKIIFOUEH). AHAITOTHYHBIM 00pa30oM BKIIFOYHTh
BEIKITrOUaTe I Q3 u Q6. I1pH 3TOM Ha MHEMOCXeMe OTOOPAKAIOTCS MTHOBEHHEIE 3HAYEHH S TOKOB
BO BTOPHYHBIX 0OMOTKaX H3MePHTEeIbHBIX TPaHC(OPMaTOPOB TOKA.

3armcaThk 3HaYeHHE TOKa BO BTOPHYHOH 0OMOTKE H3MePHTEIbHOr0 TpaHcpopMaTopa T A6,
ITPOITOPIITHOHAIIBHOE TOKY HATPY3KH [ 1rakc

Paccunratp TOK cpaOaTeiBaHHsg 3amuTbl MT32 1o KmaccHueckoH  (popMydIe:

_k, ok,
C.3. H. max *
ks'

I

Koa(pHuimeHT Hale KHOCTH ITPHHATEL paBHBIM ky = 1,055.

Koa(¢uimeHT 3amycka JBHraTelIbHOH HarPy3KH IIPHHATL PaBHBIM K; = 1. KoagdrrueHT
BO3Bpara pele TOKa IIPHHATE paBHBIM k: = (0,97.

OTKPEITE JHAIIOIOBOE OKHO HACTPOHKH IIapaMETPOB 3aIl[UTHI JBOMHBIM IIETYKOM JIEBOH
KHOITIKOH MBIIIH Ha ITPSIMOYTONBHHKE «MT32», B ITOSIBHBIIIEMCS JHAIIOTOBOM OKHE BBECTH pac-
YETHBIH TOK cpadaThIBAHHS 3allMTHL. /[HAlIOrOBOE OKHO 3aKphITh. BKIIOUHTE BRIKIIFOUATEIIH (3,
Q7 1 Q8. 3ammcarh 3HaueHHE TOKa BO BTOPHYHOH OOMOTKe H3MEPHTEIILHOIO TpaHc(opMaTopa
T A3, IIPOIOPIHOHAIIEHOE TOKY HArpy3KH BBOJIA Nel Izs max.

Paccumrars TOK cpalOaTeiBaHMs 3amguThl MT31 10 KmaccHyeckodn — Qopmyde:

_ Kok

,D,leMEHT noannucAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LlebayxoBa TateAHa AnekcaHapoBHa

I

HEIM ki = 1.050.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Kond¢uigieHT 3amycka JBHTaTeIbHONH HATPY3KH IIPHHITL paBHBIM k. = 1,92. Ko duimpi-
€HT Y BO3BpaTa pelie ToKa IMPHHATE paBHEIM ks = 0,97.

OTKPEITE JHATIOTOBOE OKHO HACTPOHKH ITAPAMETPOB 3aIMTHI JIBOHHBIM INETYKOM JIEBOH
KHOITKOH MBI Ha ITPSIMOYTOIBHHKE «MT31», B ITOSBHBIIIEMCS IHATIOIOBOM OKHE BBECTH pac-
YETHBIN TOK cpadaThIBaHHSA 3aIlUTHL. /[HAIOrOBOE OKHO 3aKPHITh.

PaccunraTh BRIJIEPKKH BpeMeHH cpadaTteiBaHus 3auT MT31 1 MT32 B COOTBETCTBHH CO
CTVIIEHYATBIM IIPHHIMIIOM OOECIIEUEHHS CEINEKTUBHOCTH IEeHCTBHA. 3alaTh IIOIYUYEHHBIE BEI-
JIEPKKH BPEMEHH B JTHAIIOTOBBIX OKHAX HACTPOHKH ITAPAMETPOB 3aII[HT.

Ileperectn 3armurel MT31 1 MT32 B pexnM paboThl «JIeHCTBHE Ha OTKIIIOUEHHEY. Co-
37aTh KOPOTKOE 3aMBIKaHHE BKIIFOUEHHEM BBIKITIOUATEIS KOPOTKO3aMBIKATeSI. [IpH mpaBIiIsHO
BEIOPAHHEBIX YCTaBKax, cpadareiBaeT 3amura M1 32, oTkiroyas BRIKIIrOUaresmb Q 6.

OTKIIIOYHTH BHIKITFOYATEIh KOPOTKO3aMBIKATENS. OTKIIFOUHTE BCE BRIKIFOYATEIH. OTKITIO-
YHUTH IMMTAHNE CTEHAA. MI3MEHNUTh TOUKY ITOJKITFOUEHNS BBRIKIIFOYATEIS KOPOTKO3aMBIKATEIS IS
CO3JaHHI KOPOTKOI'O 3aMBbIKaHHS Ha IepBOH CeKITHH cOopHBIX IIHH (K1eMMBI Al, Bl, C1 moxyis
BRIKITIOUaTelNsI KabempHoH JIDII. Touka K2). BkmrounTs mutanHe cTeHa. COpOCHTh yKazaTellb-
Hoe pene 3anuTel MT32. BxmrounTs BeIKFOUaTenH Ql, Q3, Q5, Q6, Q7 u Q8.

Co3/1aTh KOPOTKOE 3aMBIKaHHE BKIIIOUEHHEM BBIKIIIOYATEIISI KOPOTKO3aMbIKaTells. lIpu
ITPaBHUIILHO BRIOPAHHEIX YCTaBKaX, cpadareiBacT 3ampira MT 31, oTKIrOYas BRIKITOYaTens Q3.

OTKIIIOYHTh  BBRIKIIIOYATENh KOPOTKO3aMBIKATEIS. OTKIIOUHTE BCE BBIKITROYATEIH. OT-
KIIOUHTH IMHTaHHE CTeHJa. M3MeHHTh TOUKY ITOAKIIFOYEHHS BBRIKIIFOUATEIS KOPOTKO3aMBIKATEIL
IUISI CO3J]aHHSI KOPOTKOT'O 3aMbIKaHHS Ha BTOPOI ceKIH cOOpHBIX IMIHH (Ki1eMmbl Al B1, C1 Mo-
mynsa Beikmrouarelisd kabenbHoH JIDII. Touka K3). BkmrounTts mmtaHue cTeHja. COPOCHTh yKaza-
TelbHOoe pene 3amuTel MT31. BkmrounTs BeIKTROUaTemH Ql, Q3, Q5, Q6, Q7 u Q8.

Co3/1aTh KOPOTKOE 3aMbIKAaHHE BKIIFOUEHHEM BBIKIIIOYATEIIST KOPOTKO3aMbIKaTells. 1Ipu
IIPAaBHJIbHO BEIOPAHHEIX YCTaHOBKAX, cpadarkiBaet 3amura M1 31, oTkmrouas BEIKIroyaTelb Q3.

OTKIIIOYHTH BHIKITFOYATEIh KOPOTKO3aMBIKATENISS. OTKIIFOYHTE BCE BRIKIIFOUATEIH. OTKIFO-
YHUTH IMHUTAHHE CTeHJa. FI3MeHHTh TOUKY ITOJKITIOUEHHS BBIKIIFOUATENS KOPOTKO3aMBIKATEIS IS
CO3JaHHI KOPOTKOTI0 3aMbIKaHHg Ha KaOembHoi JIDI] rmepBoii ceKIHu COOPHBIX ITHH (KIIeMMBI A3,
B3, C3 moxyna BeikmodaTens kadensHoH JIOII. Touka K1). Bkmrounts mmraHne creHga. COpo-
CHTb YKazaTeJbHOe pelie 3anuTel MT31. Bxmrounts BeIKroyaTenm QI Q3, Q5, Q6, Q7 u Q8.

Ileperectn 3amury MT32 B pexxumM paboTH «IeHCTBHE HA CHTHAD IJII HMHTAI[HH €€ OT-

Kaza. CosgaTh KOPOTKOC 3daMBIKdAHHEC BKIITOYCHHEM BBIKITIOYATCJIA KOPOTKO3dMbBIKAT CIIA. HpH IIpa-

AOKYMEHT NOANUCAH |
SNEKTPOHHOM NOANUCHIO tmra MT31, orkimrouas BRIKIIrOYaTellb Q3.

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OTKITIOYHTE BCE BBRIKIIFOYATENH. OCTAaHOBHTH IIPOrpaMMy KHOIIKOH «(CTOIT, KOMaHIOIM
IJIAaBHOTO MEHIO « YIpaBjecHHe — CTOI» WM ropsuyeH KiaBHIneH FO. OTKIIOUHTE ITHTaHHE
CTeH/Ia.

CIenars BEIBOJBI O CENEKTHBHOCTH AEHCTBHS 3aII[HTHI, OIPEAEIMTE, KAKHE H3 HCCIEHO0-

BAHHBIX TOYEK KOPOTKOI'O 3aMBIKAHIA OTHOCATCA K OCHOBHOH H KaKHE K pEBEpEHDﬁ 30HE JeHCTBHS

3arquTEI MT31. OdopMuTs oTYeT 110 TabopaTOpHOH padoTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHoK 2.2 — MakcuMaJIbHas TOKOBAs 3all[HTa ¢ HE3aBHCHMOH BBIJIEPKKOH BPpeEMEHH

JIMHHI 3JIICKTPOIICPCOAdai H BBOAHOI'O BEIKIIFOYATCILA. MHemMocxeMa

Codeporcanue omuema:
OT4YeT JOIKEH COLEPKATh:
. Haseanue paboThI;
. llems paboTHI;

. KpﬂTKHE TCOPCTHYUCCKIC CBCICHILA,

. I lopsmoK BEITTOJIHEHH I PabOTHI,

|
2
3
4. OrmcaHie HCIIOIb3YEMOI0 000PYIOBAHH A H MaTEPHAIIOB,
3
6. BeruncieHnsa u o6padoTKa pe3ylbTaToR,

7

. BEIBOJIBI.

K OHMPOJIbHbBIE 601NPOCHL.

[OKYMEHT MOAMNUCAH I3
INEKTPOHHOM MOANMCHIO -
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TaTbAHa AnekcaHopoBHa {OCTOAHHOM OIIEPaTHBHOM TOKE.

OCTOSAHHOM OIICPATHBHOM TOKE.
HNencreutened: ¢ 20.08.2021 no 20.08.2022 b
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Ceptudhikar:.  12000002A633E3D0113AD425FBS50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Jlabopamopraa paboma Ne7. Heeneodosariue 6UAHUA RAPAMEmMP 06 3J1eMEeHN 06,

CXEMbBL U PeHcliMa HJIEWIPHIIECKﬂﬁ. CHCIMEMbBL HA €20 _}?Cﬂlﬂﬁuuﬁ'ﬂﬂﬂlb.

HEJII’: pﬂﬁﬂfﬂbl.’ OHPE,[[EHHTB BIIHAHHE OIHMHBI JIMHHH 3JICKTPOIICPCAdYH (EE JKBHBAJICHT -

HOI'O COIIPOTHBIIEHHS) Ha ITpejlell CTaTHIeCKOH yeT OMYHBOCTH CI' B HOMHHATIBHOM PeKHME.

OcHoO6bI meopuu:

CTraTHiecKas YCTOHMYHBOCTh — CITOCOOHOCTh 3HEPIrOCHCTEMEI BO3BPAINAThCA K YCTAHOBHB-
IIeMyCS PeXKHMY TIOCIIEe MalIbIX BO3MYVIIEHHI PeXKHMa, IMIPH KOTOPBIX HM3MEHEHHS ITapaMeTPOB
OYeHb MaJIEI 110 CPABHEHHIO C X CPETHIMH 3HAUSHISIMH.

JIMHaMIYecKass YCTOHYHBOCTh — CIIOCOOHOCTh 3HEPrOCHCTEMBI BO3BPAINATHCS K YCTAHO-
BHBITIEMYCS PeKHMY PaOOTHI ITOCIe 3HAYHTENBHEIX BO3MYyIIeHHIT (K3, oTKIroueHne modoro sie-
MEHTA SHEPrOCHCTEMEI H T.I1.), IIPH KOTOPBEIX H3MEeHEHH S ITapaMeTPOB PeKHMa 110 CPaBHEHHIO CO
3HAUEHHSMH 3THX ITapaMeTPoOB Oe3 Iepexojia K aCHHXPOHHOMY PEKHMY.

Pacuer craTHYeCKOH M JHHAMHYECKOH YCTOMYHBOCTH BBITIOIHSETCS IS

BHIOOPA OCHOBHOH CXEMEI SHEPrOCHCTEMBI H YTOUHEHH S Pa3MeIleHHS OCHOBHOIO 000py-
JIOBAHMHT,

BEIOOPA padoUMX PEKNMOB SHEPTOCHCTEM,

BBIOOPA MEPOIIPHATHH IO ITOBBIIEHHIO YCTOMYHBOCTH SHEPTOCHUCTEM,

OITPEZIETIEHHS MTapaMEeTPOB HACTPOHKH CHCTEM PErYIHPOBAHHI H VIIPABIECHHS, PelIeHHON
3arquTH (P3), aBTOMaTHYecKOro IMOBTOpHOro BKIFoUeHH I (AIIB) 1 ap.;

OITpEeZIETIEHHS ITapaMeTpoB HacTpoHKH cucreM [IK, mpeaHasHaueHHBIX IS IIOBBIIIEHH S
YCTOHNYHBOCTH BHEPrOCHCTEM,

ITPOBEPKH BBITIOITHEHN S HOPMATHBHBIX ITOKa3aTeIEH YCTOHUHBOCTH.

[Ipu orpeaerneHHH METOJIOB aHaIM3a JHHAMHYECKOH YCTOHYHBOCTH OIIEPATOP CHCTEMBI
nepegaur (OCII) mpuMeHsIeT cleAVIOIHe ITpaBHIIA:

Ecim rpaHHIbl CTaTHYECKOH YCTOHYHMBOCTH JOCTHIAIOTCS PaHee I'PaHMIl JHHAMHYECKOH
ycToHYHBOCTH, OCII ¢ yUeTOM aBapMIHBIX CHTYAL[HI 13 IIEPEYHS aBaPHITHBIX CHTVALMH JOIIKEH
BBITIOIHATE aHAIIN3 JHHAMHYECKON YCTOMYHBOCTH TOIBKO HA OCHOBE PE3YIILTATOB PACUETOB JIH-
HaMIYECKOH YCTOHYHBOCTH, BRITIOHEHHBIX JUIS JOITOCPOYHOIO IIJTAHHPOBAHISL.

Ecrm 1pH IDTaHHPOBAaHUH OTKITIOYEHHH ITPEIEIbl JHHAMHYECKOH YCTOHYHBOCTH JOCTHI a-
IOTCS paHee IPaHHIl cTaTHYeCKOH YeTOMYHBOCTH, OCII ¢ yyeToOM aBapHITHBIX CHTVAI[HI H3 TIE-

AOKYMEHT NOANTUCAH aHaIIM3 AHHAMHYECKOIl YCTOHYMBOCTH Ha 3Talle

SNEKTPOHHOWM MOANUCHIO
IT0OKa 3TH peXuMBI cyiecTBYroT. OCII momkeH

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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ITOJITOTOBHTEH KOPPEKTHPYIOIIHE AeHCTBHS, KOTOPhIe OYAYT HCIIOB30BAaThCA B ClIyyae HEOOXOMH-
MOCTH BO BpeMs pabOTHl B peallbHOM BPEMEHH.

EcCiH ceTh B peXHME PEeAIbHOTO BPEMEHH HAXOJUTCSI B CHTYaI[MH "N", a IrpaHHI(bl JHHAa-
MHYECKOH YCTOHYHBOCTH JOCTHIAIOTCS PaHee I'PaHMIl CTaTHYeCKOH yecronuuBOCTH, OCII ¢ yue-
TOM aBApPHIHBIX CHTYAL[HIl H3 IIEPEYHS aBAPHIHBIX CHTVAI[HH JOJDKEH ITPOBOAHTH aHAIM3 JHHA-
MHYECKOH YCTOHYHMBOCTH Ha BCeX STallaX OIEPATHBHOIO IUIAHHPOBAHHS M OBITh CIIOCOOHBIM
OBICTpee ITOBTOPHO OLIEHHBATh IIPeAelibl JHHAMITYECKOH YCTOYHBOCTH ITOCTIE CYIIIECTBEHHOTO H3-
MEHEHHS PEXHMA.

Ecmi aHaimH3 QHMHAMHYeCKOH YCTOHYHMBOCTH YKa3bIBAeT HAa HAPVIIEHHE TPAHHIL YCT OH Y-
BocTH, OCII momxkeH pa3paboTars, IMOATOTOBHTH H AKTHBH3HPOBATh KOPPEKTHPYIOIIHE AEHCTBHS
C LIETIBIO MOAAEPKAHHS YCTOHUYHBOCTH CHCTEMEI ITepefayd. OTH KOPPEKTHPYIOIIHE JEHCTBHS MO-
I'YT OXBaTHIBATh ITONIL30BaTEIIeH CHCTEMBI IepeJadl / pacipeIelIcHH.

OCII gomxeH HaCTPOHTH O0OPYAOBAHHE, PENeHHAS 3allTa H ITPOTHBOAaBapHITHAS aBTOMa-
THKa TaKHM 00pa3zoM, YTOORI ITPH JIMKBHAALIMH HAPYILEHHI, CTIOCOOHBIX IIPHBECTH K IIIHPOKOMAC-
IITa0HOH IMTOTEPH YCTOHUYMBOCTH CHCTEMSBI, OBIII MEHBIIE, YeM KPHTHUYECKOE BpeMS YCTPaHEHH
TTOBPEXKIEHII, HCUHCIIEHHBIH HUM IIPH aHAIH3e JHHAMHYEeCKOH YCTOHYHBOCTH.

OOBEeKTOM HCCIEAOBAHHSI JHHAMHYECKOH YCTOMYHBOCTH SBISETCS pacyeT PeakKi[HH CH-
CTeMBbl Ha KOHKPETHBIH HaOOp aBapHil, OOBIYHO OJHO(a3HBIX HIH Tpexda3HeIX K3, KoTOpbIe
MOZKHO YCTPAHHUTh ITYTeM OTKIIFOUYEHHS JIMHII 3JIEKTPOIepeaul. BEOIOIHSIETCS ITPOBEPKA PeaK-
I[HH T'eHEPATOPOB IS TOr0, YTOORI YOEAHTHCS, UTO BCe 000pyaoBaHHe paboTaeT CHHXPOHHO, 3a-
TYXaHHS KoneOGaHHII B BHEPrOCHCTEME OCTAKOTCS Ha JOITYCTHMOM YPOBHE H BOCCTAHOBIIEHHE
HAIIPSsDKEHHS ITOCTIe aBapHH ITPOHCXOMUT JOIDKHBIM 00pa30oM.

MogemipoBaHie IePEXOIHBIX ITPOLIECCOB JOIKHO YVUHTEIBATh BCE COOTBETCTBYIOIIHE BO3-
IEHCTBHS BO BPpEMEHHBIX paMKaX, ITPEACTABIISIONINX HHTepeC, OOBIYHO HECKOIBKO CEKYH/ ITOCIIE
BO3HHKHOBEHHUS aBapHH, SBISETCI OOBEKTOM aHaM3a IMEPeXOMHBIX PEXXHMMOB. Takxke HeoOXo-
MO TOYHO BOCITPOHM3BECTH PeaKI[HIO CHCTeMBl YYHTBIBAS YacTOTY 3a(pHKCHPOBAHHBIX Kojeba-
HHI. OOBMHO, KOIeOaHH I B SHEPTOCHCTEME BO3ZHHKAIOT B AHanas3oHe oT 0,2 10 2 I'1. Takke oueHb
Ba)KHBIM SIBIIIETCS MOJSTHPOBAHHE CIIOCOOHOCTH (IJIHM HECITOCOOHOCTH) CTAaHI[MH KOHTPOIHPO-
BATh HAIIPSDKEHIE B 3THX BPEMEHHBIX paMKaX.

3arac CTaTHYECKOH YCTOHYHBOCTH JJISI YCTAaHOBHBIIETOCS peKHMa padOThl SHEPTOCHCTEM
OIpeaensercs ero OIH30CThIO K IpaHuIle O00IacTH YCTOMUYHBOCTH. OTOT 3allaCc XapaKTepH3YeTCs
ko3 drrrHeHTaMH 3araca. 110 YCIOBHSIM cTaTHUYECKOH YCTOHYHBOCTH SHEPTOCHCTEM HOPMHPYIOT

AOKYMEHT NOANMGAH HOI MOITTHOCTH B CeYeHHSIX H MHHHMAaJIbHBIE KO-
SNEKTPOHHOW NOANMUCHIO | m
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HOPMATHBHEIX BO3MYIIEHHIT, IIPH KOTOPBIX AOIKHEI 00eCIIeUMBaThCA KaK JHHAMHYeCKas YCTOMH-
YHBOCTh, TAK H HOPMAaTHBHbBIE 3allaChl CTaTHYECKOH YCTOMYHBOCTH B ITOCIIEaBaAPHITHBIX PeKHMaX.

Ji1s1 onpegenieHNs ko3 (pHIHEHTA 3aIlaca CTaTHYECKOH YCTOHYHBOCTH ITO aKTHBHOM MOIII-
HOCTH B CEYEHHH CXEMEI BBIITOJIHSIOTCS YISKEIIeHH S PeKIMa ITYTEM YBEIIMYEHHS IIepeTOKa MOIII-
HOCTH B CEYEHHH JI0 TTOIYYEHHS IIPEAEIIFHOIO II0 YCTOMYHBOCTH PEKHMA.

Bo BpeMs 3KCIDTyaTalH JJ19 KOHTPOIS 3a COOMI0AeHHEM HOPMATHBHEBIX 3aIlacOB CTaTH-
YEeCKOH VCTOMYMBOCTH CIIEAYET, KaK IIPaBHIIO, HCIIOIB30BaTh 3HAYECHHE IIEPETOKOB AKTHBHOM
MOIITHOCTH. [IpH HeoOXOMHMMOCTH 3aJal0T KaK (PYHKIIHMH IIEPETOKOB B JIPYTHX CEYEHISIX MaKCH-
MAaJIBHO JOITYCTHMEBIE H aBaPHIHAOITYCTHMBIE IIEPETOKH. T aKHe IIePeTOKH H HaIlpsDKEHHE CIIeIyeT
CUHTATh KOHTPOJIHPYEMBIMH ITapaMeTpaMH. B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH KaK KOH-
TPOIHMPYEMBIE MOKHO HCIIOIB30BAaTh APYIHE MapaMETPHl Pe’KHMa SHEPTOCHCTEMBI, B YACTHOCTH
3HAYEHHS YITIOB MEKIY BEKTOPaMH HaIPsDKEHH I Ha KOHIAX JIMHHH 3IeKTpoIepeaadl. [[omycTH-
MbIE 3HAUEHHS KOHTPOIHPYEMEIX ITapaMETPOB, ITPH KOTOPHIX 00eCIIeYHBAETCS HOPMATHBHEIH KO-
a(pHIIHEHT 3amaca 110 aKTHBHOH MOIITHOCTH, YCTaHABIMBAKOT HA OCHOBE PACUETOB COOTBETCTBY-
IOIIUX PEKUMOB Pab0ThI SHEPTOCHCTEM.

JIIIsT KOHTPOIIS COOMIOIEHH ST HOPMATHBHBIX 3aI1acOB HAITPSDKEHHS B 3KCIUIYATaIOHHOMN
ITpaKTHKE MOJKHO HCITONIb30BaTh HAIIPSDKEHHE B ITIOOBIX Y3IIaX 3HEPrOCHCTEMEI. J]OITYCTHMBIE 3Ha-
YEeHHS HaIPsKEHHS B KOHTPOJIMPYEMEBIX y3lIaX YCTAHABIIMBAIOT IO pacyeTaM PEXKIMOB pabOThI
SHEPTOCHCTEM.

JI1s TTOITyYeHH S TTOITHOH KapTHHEI 110 CTaTHYECKOH YCTOMYHBOCTH PEKHMOB PadOTHI 3HED-
ro0I0KOB AMeKTpocTaHIHi O3C YKpauHbl, HEOOX0MHMO OCYIIECTBHTE ITPOBEPKY HCXOMHBIX HOP-
MAaJIBHBIX, PEMOHTHBIX H IIOCII€aBAPHITHBIX PEKHMOB KOIEOMIOIIYIOCS YCTOHMYHBOCTE C YUYETOM
COOTBETCTBVIOINMX MAaTEMAaTHUYECKHX MO EIEH KaK caMIIX IeHepaTOPORB, TaK M HX CHCTEM BO30YXK-
neHus ¢ APB.

Huxe 1mokazaHO CKOJIbKEHHE POTOPOB I'eHEPATOPOB H HANPSDKEHHH Ha BRIXoAe AP3 57
TeHEPATOPOB EKTPOCTAHIINI YKpanHbl. Kak BHIHO H3 3THX 3aBHCHMOCTEHN - HCXOMHBIH PeKHM

pﬂﬁﬂTH BCEX TCHEPATOPOB CTATHYCCKH YCTGﬁIHIE.

YKkazanue no mexHuke de3onacHocmu.

YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBITTOJIHCEHHI HﬂﬁﬂpﬂTGpI—[ﬁIX pﬂﬁDT ITPHECACHBIL

B IIPIIOKEHHE A.
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VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

BHUMAHHE! JIAGOPATOPHAMN PAGOTA BBITIIOJIHAETCA TP OJIHOBPEME H-
HOM HCIIOJIE30BAHHMHK JIBYX JIABOPATOPHLBIX CTOEK «Mogens 3IeKTpoCTaHIHH
Nel» u «Mogensp snekrpoctaniini Ne2y. CoOpark cxeMy J1abopaTOPHBIX HCITEITAHHI B COOTBET-
CTBHH ¢ pHc.7.1 (nmuranme creHpa momkHo ObITh OTKJIIIOUEHO!). Moayns BBOJa-BEIBOJA HC-
TIONB3YETCS IS H3MePEHHS (pa3HBIX TOKOB H HaITPSDKEHHH. [[JIS1 3TOro, H3MepPHTEIbHBIE KaHalbI
Toka Al, A2, A3 BKIFOUEHBI ITOCIIeJOBaTeIbHO B (pa3el A, B 1 C MeXKIy MOIYIIEM CHHXPOHH3AI[HH
H CHJIOBBIM TpaHcpopmaTopoM T2. M3MepHTeIbHBIE KaHAIIBI IO HanpsokeHmo A4, AS, A6 noj-
KITroueHBl K KilemMaM Al, Bl, C1 Moaymns cunoBoro TpaHchopmaTopa, H3MepeHHe HaIllpsKeHHH
OCYIIECTBIIIETCS OTHOCHTEIILHO O0INel TOYKH 0OMOTOK CHIIOBOro TpaHc(popmaTopa T2. Ha mpo-
THBOIIOJIOKHOH 1a00paTOPHOH CTOHMKE, COOparhk CXeMY B COOTBETCTBHH C pHC.7/.2. [IpogombHYIO
COCTABIISIFOIYIO HAa MOJYIISIX JIMHHIT AIeKTpoIlepefayd YCTaHOBHTh MHHHMAIILHOH (IepeKITrova-
Tellb SAl B nmonokeHre 1), MOIIEpeYHYI0 COCTABISIOIYIO OTKIFOUHTH (Tlepekmrodarend SA2, SA3
B ITOJIOKeHHE 1).

[lepeBecTH IepeKroUaTe i peXMa VIIPaBIeHHS BCeX 3aJIeHHCTBOBAHHBIX OIIOKOB B ITOIIO-
KeHHe «Pyd». YCTaHOBHTSE ITOTEHIIHOMETPEI 3aaHH I RP1 MOy 4acTOTHOrO Impeodpas3oBareiis
H MOJYIIS BO3OVKIEHHS B KpallHee JIeBOE ITOTIOKEHIIE.

Ha nepcoHampHOM KOMITBIOTEPE 3aITyCTHTh ITporpaMmMHEIH KoMimieke «DeltaProfiy (ITyck
— IIporpanmel — JlaGoparopHbeni komiuieke — DeltaProfi). OTKpbeITE Ta00paTOpHYIO padoTy KO-
MaH10H «PaboThl — llepexoaHbie npolecChl — CHHXPOHH3ALH S TeHEPATOPa C CETHIO». 3aITyCTHTh
IIporpaMMy B palboTy KHOIKOH «lIyCK» HIIM KOMAaHIOH I'TTABHOI'O MEHIO « YIIpaBileHHe — I1ycK»
HIIH TOPSYEH KIaBHIIEH FS.

[Togare muTaHme Ha cTeH ] (BKIFOYHTh aBTOMAT MOJYIISI ITHTaHHS CTEHA).

BKIFOUNTE BCe 3alcHCTBOBAHHBIE MOYIIH, HMEIOIIHE HHIANBHYAIbHBIH TYMOJIED 10 1Y
ITUTaHHA «CeTh».

BrxmrounTh BeIKTROYaTenb Q4 (kHomka SB1 Ha mmiieBoi nmaHenH Moayis). Ha mpoTHBoIO-
JIOKHOM 1a00opaTOPHOH CTOHKE: BKIIFOUHMTE ITHTAHHE CTEHIa, BKIIFOUHTE BRIKITrOUaTem Q4 u Q7.

BKrOUHTh TeHepaTop Ha MapallelbHYIO padoTy ¢ CeThIO (BBIITOIHHTEL IMYHKTHEI 7..13 co-
I'JJACHO METOAHYECKHM YKa3aHHAM K JTabopaTopHOH padore No3). YcTaHOBHTE HOMHHAIBHEBIH TOK
BO30YKIEHH S CHHXPOHHOI'O reHepaTopa 1 A.

[ [;TaBHO TTOBBIIIIAS HAIIPSDKEHHE YVITPaBIEHHS IIPHBOHOTO ABHTATEN OITPEIETIHTE BETHUYHHY
IIpejiella CTaTHYECKOH YCTOHYHBOCTH CHHXpOHHOro reHeparopa. BHUMAHMUE! Ilpu mocrtioxe-

AOKYMEHT NOAMWCAH s
SNEKTPOHHOW MOAMUCHIO 2dTOp IIEPEHACT B PCHIM dCHHXPOHHOI'O XOJA4.
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CHU3HUTH BEIIHMYHHY HAIIPSKEHHS VIIPaBIEHU S ITPHBOJIHBEIM JBHUTATENIEM J0 TEX ITOP, ITOKa
TEHEPATOP HE BTAHETCSA B CHHXPOHH3M,

€CIIH PeCHHXPOHH3AIMS HE IPOH30IIIIa, HEOOXOAHMMO OTKIIFOUHTE CBSI3b ¢ TpeX(a3HOH ce-
ThIO (KHOITKa SB2 MOIYIIS CHHXPOHHM3AIHMH), CHSTh BO30YXKJeHHe reHeparopa (ITOTeHIIHOMETP
RP1 Moy Bo30yKAeHHS), OTPeryIHPOBaTh YaCTOTY BpalleHHS 3IEKTPOMAIIHHHOIO arperara
(moteHiomeTp RP1 Momynsa yacToTHOro nmpeoGpa3zoBaTells) 40 HOMHHAILHOIO 3HAYEHHS H ITPO-
H3BECTH ITOBTOPHVIO CHHXPOHH3AI[HIO TEHEPATOPa C CETRIO.

OmpeAelmTh IIPEJeI CTaTHYECKOH YCTOHYHBOCTH I'eHepaTopa IIpH APYTrOM 3HAUEHHH CO-
npotuBiIeHH JISII (ormpeaemiTh BISHHE JUIHHBL JIMHHH 3IeKTpoIiepefayl Ha YCTOHYHBOCTS I1a-
paimienbHOH padoTel CI7). J[1IsI 3TOr0 BRIKIIFOUHTE CTeHJI, YCTaHOBHTH Iepekimoyarenn SA1 Moy-
JIeH JIMHUH 3IEKTPoIlepeaay B IOII0KEHHE 2, OIPEAEIMTh IIPEIel CTaTHYECKOH YCTOMUYHBOCTH B
COOTBETCTBHI C PeKOMEHAAIMSAMI K JTaHHOH 1adopaTopHOH paboTe.

OtknrounTh creHA B cooTBeTcTBHH ¢ [IOPAJIKOM OTKIIIOUEHKWMA CTEH/IA B mado-
paTopHOH padoTe Ne3, OTKIIFOUHTH BCE MOJAVIIH M IIMTAHHE CTEHA Ha ITPOTHBOIIOIOKHOH J1abopa-
TOPHOH CTOlKe, 00pa0oTaTh IOTyYeHHBIe Pe3yIbTaThl H O(POPMHTE OTUYET IO TabopaTOPHOH pa-

0oTe.
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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 ITPEAEII CTATHUYECKOH YCT OHMYHBOCTH OJHOMAIIIMHHOH 3HEPIOCH-
CTeMBI ITPH ITOAKIIFOYEHHH IITYHTHPVYIOIIET O peaKTopa?’

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

4. IlodeMy B YTOUYHEHHOH MOJEIH 3HEPrOCHCTEMBI YITIOBBIE XapaKTepHCTHKH P1(8) m P2

(8) He COBIAIArOT?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jdabopamopnas paboma Ne8. /[ucmanuiloHHoe ynpaeieHie i omoodpaxiceHiie pexcum-

HbBLIX RApAMEmMpo6 6 HEHMPAIH306AHHBIX KOMIJIEKCAX ﬂHCHEHHIEPCKﬂEﬂ ynpaejileHHA.

Ilens pabomsi: V3yduTh ITPHHIIHIIEI PeaIH3aIMH CHCTEMEI Ilepeaayun, o0padboTKH H 0TO0-

PaXKCHHA CHI'HAJIOB TEHEHBMEPEHIH‘T H TCJIC CHI'HAIIH34IITH H TCJICYIIPABJIICHHA.

OcHO6bl meopuu:

DOHEProcucTeEMA IIPEACTABIISAET COOOH eHHYIO CETh, COCTOSIIYIO H3 HCTOUYHHKOB 3IEKTPH-
YEeCKOH SHEPTHH — 3JIEKTPOCTAHINI, SIIEKTPHYECKHX CETeH, a TaKKe ITOACTAaHI[MIi, KOTOPBIE OCY-
I[ECTBILIIOT IIpeo0pa30oBaHIe H paclpelelieHHe TPOU3BEIeHHON 3IeKTPO3HEPIruH. /{11 yipasiie-
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 3IeKTPO3HEPreTHYECKUX IPEMIPHATHH HMEET OTAEIIbHYIO CIIYVKOY
OIEPaTHBHO-HCIIETUEPCKOTO YVITPABIEHH .

Bce cyKOBI OTHAENBHBIX IIPEAIIPHATHI YIIPABIISIOTCS IL[EHTPAIbHOH JHCIIETYEPCKOH CH-
CTeMOil. B 3aBHCHMOCTH OT BEIIMYHHEI SHEPrOCHCTEMSBI I[eHTPaIbHag JHCIIETUePCKasd CHCTEMA MO-
KET Pa3EISAThCS Ha OTAEIBbHBIE CHCTEMBI II0 PETHOHAM CTPaHbI.

OHEProCHCTEMBI CMEKHBIX CTPaH MOT'YT BKIIFOYATHCS Ha MaparUielIbHYI0 CHHXPOHHYIO Pa-
Ooty. llenTpambHas gucrieTyepekas cuctema (1{J1C) ocyInecTBIsSeT onepaTHBHO-AHCIIETYEPCKOE
yIIpaBIIeHHe MEXKTOCYIAPCTBEHHBEIMH SIEKTPHUYECKHMH CETSIMH, 110 KOTOPBIM OCVYIIECTBIISIOTCS
IIEPETOKH MOIITHOCTEH MeXKIY SHEPrOCHCTEMAMH CMEKHBIX CTPaH.

3azaun oIepaTHBHO-AHCIIETYEPCKOrO VIIPABIIEHNS SHEPTOCHCTEMOM

IoaaepKanne OanaHca MeKIY KOIHYECTBOM IIPOH3BOANMON H ITOTPeOIIIeEMOH MOIITHOCTH
B SHEPIrOCHCTEME,

HaJIeKHOCTE SIEKTPOCHA0XKEHHS CHAOKAIOIMX IPEANPHATHI OT MarHCTPalbHBIX CETEH
220-750 kB,

CHHXPOHHOCTE PadOTHI 3IeKTPOCTAHIIH B IIpeieiaX SHEPr OCHCTEMEL,

CHHXPOHHOCTE PabOThI 3HEPrOCHCTEMBI CTPAaHBI C 3HEPrOCHCTEMAMH CMEXHEBIX CTPaH, C
KOTOPBIMH €CTh CBSI3b MEKTOCYAAPCTBEHHBIMH JIMHHH 3IIEKTPOIIEpPEIaY.

HMcxoms u3 BRIMIEIIEPEUHCIIEHHOTO, CIEAYET, UTO CHCTEMA OIlePaTHBHO-IHCIIETYEPCKOTO

YIIPABIICHIA SHEPTGCHGTEMGH odecIteunBaceT KIIHOUYEBBIE 3ajaul B SHEProCcHCTEME, OT BBIITOJIHE-
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