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BBenenue

JNucuumnna «lIpoekTupoBaHuEe 3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLMN U
MOJICTaHLIUI» OpMUPYET Yy 00yHAIOIINXCS CIOCOOHOCTh U TOTOBHOCTD K YYacCTHIO B
pa3pabOTKe HWHCTPYKIUH, CTaHAApTOB M  PErJIaMEHTOB IO  JKCIUTyaTaluu
ANMEKTPOTEXHUIECKOTO O00O0pY/IOBaHUS W OOOCHOBAaHHWIO BBIOOpA II€JI€COOOPa3HBIX
pELICHUN.

[lenpt0 OCBOEGHMSI TUCHUILUIMHBI sIBIIeTCS (OPMHUPOBAHHE y OOydarouuxcs
3HaHW, yMEHUW M HABBIKOB B OOJACTU MPOEKTUPOBAHUS DIIEKTPOYCTAHOBOK,
BKJIIOYAsl TIOJIO)KEHMSI COOTBETCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, 0a30BbIe
MOAXOAbl K TMPOCKTUPOBAHHUIO, METOIBI OOOCHOBaHHWS M BBHIOOpA II€I€COO0pa3HBIX
pelIeHur

3agaun OCBOCHUS JUCUUILIAHBL:

- W3y4YCHUE OPraHU3alMOHHBIX MPOOJIEeM MPOCKTUPOBAHUS, OCHOBHBIX
KPUTEPUEB MIPU MPUHSATUU PEUICHUM 11O TPOEKTUPOBAHUIO AJIEKTPOYCTAHOBOK;

— OCBOCHHME METOJIOB pacueTa OCHOBHBIX MMapaMeTPOB, OMPEAEISIOMUX BIOOD
CTPYKTYpbl U KOHCTPYKIMU 3JEKTPOYCTAHOBOK, BHYTPEHHHX W BHEIIHUX CBS3EU U
MIPUMEHSEMOTO AIEKTPOTEXHUIECKOTO 000pY0BaHUSI.

— U3YYEHHE IPUHLHUIOB IMPOCKTUPOBAHMS BJIEKTPUUECKUX CXEM C YYETOM
TpeOOBaHMI COOTBETCTBYIOIIUX HOPMATUBHBIX JOKYMEHTOB;

— W3YUYE€HHE KOMIIOHOBOK JJICKTPOYCTAHOBOK M MPHUHIUIIOB MPOCKTUPOBAHUS
pacrpeneauTENbHbBIX YCTPOICTB PA3IMUHbBIX KIIACCOB HAMPSHKEHUS.

ITo 3aBepIICHUN M3YUYCHUS T CHUTUTAHBI «IIpoexTupoBanue
AIEKTPOYCTAHOBOK AJIEKTPOCTAHIINI U MOACTAHIIUI Y 00yUalomerocs JT0KHbI ObITh
c(hOpMHUPOBAHBI CJIETYIONTUE KOMIETEHIUH:

3HAMb:

- HOpPMATUBHBIC JIOKYMEHTBHI, OCHOBHBIE MCTOYHHUKH HAYyUYHO-TEXHHUECKOU
nHpopMaIlMu MO TMPOCKTUPOBAHUIO  DJIEKTPOYCTAHOBOK  DJICKTPOCTAHIIUN U
MOACTaHLINH;

- TEXHMYECKHUE CPEICTBA [JIi M3MEpPEHMs] OCHOBHBIX TIapaMeTpoOB Ha
AIEKTPOCTAHIIUIX U MOJICTAHITUSX;

— CXEMbl M DJIEMEHTBHl OCHOBHOTO OOOPYJIOBaHUS JJICKTPOCTAHIIMA U
MOACTaHLINH;

ymemsp:

— CaMOCTOSITENIbHO pPa30MpaThCcsi B HOPMATUBHBIX METOJMKAX pacdyeTa H
MIPUMEHSTH UX JJISI IPOEKTUPOBAHUS SJICKTPOCTAHIINKI U TIOICTAHITUH;

— 00OCHOBBIBATH MPUHATHE KOHKPETHOTO TEXHUUYECKOTO PEIICHUs, UCXOIS U3
TEXHUKO-?KOHOMUYECKOTO aHaldn3a pa3IMYHbIX BapUAHTOB CTPYKTYPHOM CXEMBI
CTaHIIMH U TIOJICTAHITUY;

e1a0ems:



— OCHOBHBIMHM METOJIaMH, CIIOCOOAMU M CPEJCTBAMHU MOJTYUYEHHUS, XPAHEHUS U
nepepaboTku HHGOPMAIIMU IO BEIOOPY HOBOTO 000pYAOBaHUS;

—  COBPEMEHHbIMU  HMH(POPMAIMOHHBIMU  TEXHOJOTUSIMH,  CETEBBIMU
KOMITBIOTEPHBIMU  TEXHOJIOTUSIMHU, 0a3aMHM JaHHBIX W TAKeTaMH MPHUKIATHBIX
MpOTpaMM NpU NPOESKTUPOBAHUU BJIEKTPOYCTAHOBOK JIEKTPOCTAHIINI U NOJACTAHIUMT;

- UH()OpPMAIMOHHBIMH TEXHOJOTHUSMHU, B TOM YHCIE€ COBPEMEHHBIMU
CpelcTBaMH KOMIIBIOTEPHON TpauKud TpU MNPOEKTHUPOBAHUU BJIEKTPOYCTAHOBOK
BJICKTPOCTAHLIUMHN U MOACTAHIINAM;

Brinonnenue abopaTopHbIX pabOT MPOBOAUTCS C IIE€JIbIO PA3BUTHS 3HAHUM,
YMEHHUI M HABBIKOB B 00JIACTH CTPYKTYpPBI, DJIEMEHTHON 0a3bl, CXeMOTEXHUYECKUX
pPELICHUN U OCHOB 3KCIUTyaTallMy PACHPEAECTUTEIBHBIX YCTPOUCTB AJIEKTPOCTAHIIUN U
IMOACTAHITUNH.

3ajmauaMu OCBOEHUS JIA0OPATOPHOTO MPAKTUKYMA SIBIISIFOTCSI:

— U3YYEHHE THUIIOBBIX CXEMHBIX PEUICHUN pPacHpeieUTENbHBIX YCTPOUCTB
3JIEKTPOYCTAHOBOK;

— O3HAKOMJICHHE C OCHOBHBIM 3JIEKTPOOOOPYAOBAaHUEM PACTPEICIUTEIbHBIX
YCTPOMCTB AJIEKTPOYCTAHOBOK;

— U3y4YeHHE HOPMATUBHBIX JIOKYMEHTOB B O0JIACTH TMPUHIUIIAAIBHBIX CXEM
pacnpeaeIUTENbHBIX YCTPOUCTB JIEKTPOYCTAHOBOK;

— OCBOEHHE METOJIOB MIOCTPOCHUS MPUHIUIHATBHBIX CXeM
pacrpeaeauTeNbHbIX YCTPOICTB 3JIEKTPOYCTaHOBOK;

— 03HAKOMJICHUE C MPUHIIUIIAMH BBITIOJIHEHHUS ONIEPATUBHBIX MEPEKIIOUYCHUI B
pacupeaeauTENbHbIX YCTPOUCTBAX AIEKTPOCTAHIUMN U TTOACTAHIIUH.



IIpaBuia TexXHUKHN 0€30MACHOCTH

1. O0mue TpeOOBaHUA OXPAHBI TPYAA
be3omacHOCTh KU3HEAEATECILHOCTH TIPH MPOBEACHUH JTa0OpPaTOPHBIX PadOT B

naboparopusx  Kadenpsl  SHEpPreTUKW  oOsi3aTeNbHAa Uit TpodeccopcKo-
MPErnoAaBaTeIbCKOr0 COCTaBa, yueOHO-BCIIOMOTaTeIbHOTO MEPCOHANa U CTYICHTOB.

K mnpoBenenuto nabopaTOpHbIX pabOT JIOMYCKAIOTCS JIMIA, MPOIIEIIINE
MHCTPYKTQX C POCIUCHIO B XypHaie. MHxeHep, oOCIyKuBaromuili jadbopaTopuio,
J0JDKEH MMETh TPYIY JOMycKa C €XeroaHoi mpoBepkoil. B maboparopuu momkHa
OBITh MEAUWITMHCKAs anTedka C Ha0OpOM MEIMKAMEHTOB TIEPBOM METUITMHCKON
MOMOIIM, KOMILJIEKT CPEJCTB MoxapoTyuieHus. Ha BuIHOM MecTe AONAKHA BUCETH
MHCTPYKIIHUS IO TPOTUBOIIOXKAPHOU TEXHUKE O€30MaCHOCTH.

Bo BpeMs mpoBefeHHs 3aHATHI 3ampelieHO HAXOJUThCA B JIabOpaTopuu B
BepXHEH ojexae iaubo pa3memars ee TaM. Ilepen mpoBeneHueM J1abOpaTOPHBIX
3aHSATUNA CTYJEHTHI OO0s3aHbl M3Y4YUThb JabopartopHyio paborty. Ilepen Hauaizom
paboThl HMHXKEHEpP WM TMperojaBaTesib IMPOBEPSIET HCIPABHOCTh CTEHIOB. bes
paspenieHusi mpenojaBaressi TMPOBEJACHUE JIA0OpAaTOPHBIX paboT 3ampeniaeTcs.
3ampemiaerca M3MEHATH cXxeMmy JabopartopHoit pabotel. [lpum mnpoBeaenun
7a00opaTopHbIX PabOT Ha CToJaXx HE JIODKHO OBITh HUYEro M3 MOCTOPOHHUX
npeaMeToB. Beskue paboThl MO yCTpaHEHHMIO HEMCHPABHOCTEHW TOJ HaMpsLKEHUEM
Kareropuuecku 3amnperniatorcs. [Ipu cOopke cxembl MPUMEHSIOT TOJIBKO CTaHAapTHBIC
MpoOBOJIa ¢ HaKOHEYHUKaMH. [Ipu BO3SHHMKHOBEHWH HEUCIIPABHOCTEH CTEHJ JTOJDKEH
OBITh HEMEJJICHHO OTKJIFOYEH OT CETH.

Kareropudecku 3amnpeniaeTcst OCTaBIsITh 0€3 MPUCMOTpa pabOTAIOIIUE CTEHIBI.
[Ipu nosiBieHnN 3amaxa rapd HEMEIJIEHHO OTKJIIOUHMTH CTeHII. B ciyuyae mopakeHus
AIEKTPUUYECKUM TOKOM HEMEJJICHHO 00€CTOYHMTH CTEH]I M MPUCTYNHUTh K OKAa3aHUIO
MEePBOI MOMOIIHM MOCTPaAABIIEMY.

OTBETCTBEHHBIN 3a MPOBEACHUE JaOOPATOPHBIX PAbOT YXOAUT MOCICIHUM H3
nabopatopuu, yoeaAUBIIUCH, YTO padodyee MeCTO yOpaHo, a CTEH bl OTKIFOUYEHBI.

[Ipm  oKkcrulyaTanuu  JEUCTBYIOIIMX  DJEKTPOYCTAHOBOK  3alpeniaeTcs
UCIIOJIb30BaTh OOOpPYJOBAaHUE B YCIOBHUSX, HE COOTBETCTBYIOIIMX TpeOOBaHUAM
WHCTPYKIIMU  OpraHU3allii-U3TOTOBUTENECH, WM  00OpyJOBaHHE, HMEIOIIee
HEUCTPABHOCTH, KOTOPbIE B COOTBETCTBUU C MHCTPYKIIUEH MO IKCILTyaTallid MOTYT
MPUBECTH K MOXKapy, a TAKKE IKCIUTyaTUPOBATh MTPOBOJIA U KaOEH ¢ MOBPEKICHHON
WJIM TIOTEPSIBIICH 3aIUTHBIC CBOMCTBA M3OJISIIIUEH; MOIB30BATHCS MOBPEKIEHHBIMU
po3eTKaMHu, pyOUIIbHUKAMH, IPYTUMH 3JICKTPOYCTAHOBOYHBIMU U3/ICTUSIMHU.



2. TpeOoBaHusi MO OXpaHe TPYy/AA Mepea HAYAJIOM padoThl
1. OcMOTpeTb COCTOSIHME TOMEIIEHHUs: JIOCTaTOYHA JIM OCBEUIEHHOCT,

paboTaeT M BEHTUJISIIHS MPOBETPUBAHUS IOMEIICHHUS, TO3BOJISIET JIU TEMIIepaTypa B
MOMEIIEHUH KOM(OPTHO MPOBOAUTH paboOThl 0e3 BepxXHEH OAeKAbl, HE
3arpoOMOXKIEHO JIU MECTO MPOBEACHUS 3aHATUI TOCTOPOHHUMU MIPEIMETAMH.

2. OCMOTpeTh COCTOSIHUE OJJICKTPUUECKUX COCJUHEHUM, pyOMIbHHUKOB,
aBTOMATOB M MPOYMX MEPEKITIOYAIOIINX CPEICTB.

3. IIpoBeputh HanWM4YME CPEICTB 3ALIUTHI.

4. YOpaTh BCEe MOCTOPOHHHE TMPEAMETHI, KOTOpPhIE MOIJIA OBl CO3/1aBaTh
HEyA00CTBO B COOpPKE CXEMbI JIa0OpaTOPHOM PabOTHI.

5. Ecnu HeoO6XoaumMo, BBIBECUTH MPEyPEKIAIONINE TUTAKATHI.

6. JlabopatopHas paboTa MPOBOAUTCS TOIBKO C UCIIPABHBIMH MPHUOOPAMH.

7. PykoBoauTenb nepes HadyajaoM padoThl MPOBOAUT UHCTPYKTAXK MO TEXHUKE
0€30IaCHOCTH U KOHTPOJUPYET BECh MPOIECC PAOOTHI.

8. K momenTty npoBeneHus 1a00opaTOpHON pabOThl BCE CTEHIbI IOJKHBI OBbITH
IIPOBEPEHBI U TOTOBBI.

9. Bce cTyAeHTBI JOJKHBI PACIUCATHCA B KOHTPOJIBHOM JIMCTE.

10. CtygeHThl AOMKHBI BHUMATEIBHO W3YYUTh OINHUCAaHHE pPaOOThI, NpH
HEOOXOJJMMOCTHU BBISICHUTH HESICHBIE MOMEHTHI.

3. TpeGoBaHusi 0XpaHbI TPYAA BO BpeMs padoThl

1. JlaGopatopHass  paboTa  MPOBOAUTCA  TOJBKO B  MPUCYTCTBHUH
MIPENoIaBaTeIs.

2. Ha nmpoBenenue mabopaTopHOii pabOThl paspelieHue JaeT JUYHO
PYKOBOJUTEIb 3aHITHI MOCTIE MPOBEPKU MPABUIILHO COOPAHHOM CXEMBI.

3. PykoBoauTenb IOJDKEH CIEIUThb, YTOOBI B CXEM€ HE OBLJIO OTKPBITHIX
OTOJICHHBIX MPOBOJIOB. [Ipu 0OHApYKEHUH HEOCTATKOB Takas padoTa JOJKHA OBITh
HEMEJIJIEHHO MPUOCTAHOBJICHA.

4. Bo Bpems npoBenieHus 1a00paTopHOM pabOTHI BCE MPOXOIbI JOJIKHBI ObITh
O0CBOOOK/ICHBI, IOCTYT K CTEHIaM JIOJDKEH OBITh CBOOOIHBIM.

5. Bo Bpems mpoBeneHusi JabOpaTopHOM paOOThI 3aMpPEIIaeTCs OCTABISTH
BKJIIOUCHHBIN CTEH]T 0€3 MpUCMOTpA.

6. Ilpu BbISIBICHUU 3amaxa rapu CjieayeT HEMEIJIEHHO OOECTOUYUTh CTCHH U
TOJIOXKUTh PyKOBOAUTEIIO.

4. TpeGoBaHusi 0XpaHbI TPYAA N0 OKOHYAHHMHU PA0OTHI

1. Tlo oxoHyaHwuu JA0OpPATOPHOM pabOTHl CTEHA O00ECTOYMBACTCS, BCE
puOOPHI U COSTMHUTENBHBIE MPOBOJIA OTCOCTUHSIOTCS U yOUPArOTCsl.

2. O BBISIBIICHHBIX HEMCIPABHOCTSX JOJOKUTH PyKOBOIUTEIIO 3aHATHIA.

3. BBIKIIOUNTH OCBEIIEHHUE JTAOOPATOPHUH, 3aKPHITh TIOMEIICHHE Ha 3aMOK
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5. TpeOGoBaHusi OXpaHbl TPYJAA B ABAPUMHBIX CUTYAUAX
1. Ilpy BO3HMKHOBEHHM HEUCIPABHOCTEM BO BpEMS  IPOBEIACHUSA

nabopaTopHO# pabOTHl HEOOXOAMMO HEMEJICHHO 00€CTOYUTh CTCHI.

2. Tlpu oOHapy)eHUH Moxapa HEOOXOAUMO:

— MPeKpaTuTh paboTy, OMOBECTUTH OKPYKAIOIIUX O MOXKaPE;

— COOOILIUTh O MOXape Ha BaxTy, COOOIIUTH O BO3TOPaHUM B MOXKAPHYIO
oxpany 1o TeJt. 01 nwiu o tes. 101 (112) MoOMIBHOM CBS3H, COOOIIUTH TIPH ATOM
TOYHOE MECTO TMO0Kapa, YTO TOPUT, CBOIO (DaMUJIHIO;

— TPHUHATH MEPHI MO FBAKYAIUH JIIOJIEH U CTIacCeHUI0 000pyAOBaHNS;

—  OTKJIIOYUTB OT CETH BJIEKTPOOOOPYAOBAHHUE;

— MPUCTYNHUTH K TYIICHUIO TI0’Kapa CBOMMU CHJIAMH C TIOMOIIbIO0 UMEIOIIHUXCS
MOJIPYYHBIX CPEACTB MOKAPOTYIICHHUS,

— eClIM TIOTacHTh OYar TOPEHHUS HE TPEIACTABISIETCS BO3MOXKHBIM,
HEOOXOMMO TUTOTHO 3aKpPBITh OKHO, ABEPh HE 3amupas 3aMOK M MOKHHYTh OMMACHYIO
30HY.

3. Ilpu nopakeHuu >JEKTPUUECKUM TOKOM HEMEIJICHHO OOECTOYUTh CTEHH U
NPUCTYNUTh K OKa3aHWIO MEPBOM MOMOIIM TocTpaaasmemy. [Ipu HeoOxomumocTu
BBI3BaTh CKOPYIO MOMOIIb 10 Ted. 03. v o Tes. 103 (112) MoOMIBHOM CBSI3U.

JlaGopaTopHasi padora Ne 1 «3y4eHnue cxeM pacnpeaeaureJbHbIX YCTPOHCTB
€ OJHOM HEeCeKUMOHMPOBAHHOM CUCTEMOM COOPHBIX LIUH»

Lens paGotel: IIpuoOpeTeHHE HABBIKOB IOCTPOCHUS  AJIEKTPUUECKOM
MPUHIMIIHAIBHOM CXEMbl W BBINOJHEHUS OINEPATUBHBIX TMEPEKIIOUYCHUN B
pacnpeenuTENbHbBIX YCTPOMCTBAX 110 CXE€MaM C OJIHOM HECEKIHMOHUPOBAHHOU
cucteMoi muH. M3yueHne KOHCTPYKIIUM, Ha3HAYEHHUsI, COCTaBa M MPUHIIMIA COOPKHU
pacrpeeIuTeIbHbIX YCTPONUCTB ¢ OJTHONM HECEKIIMOHUPOBAHHOM CHUCTEMON COOPHBIX
LIVH.

IIJIAH ITPOBEJAEHUSA 3AHATUA:

O3HaKOMJICHHE C TTPaBHJIAMU TEXHUKH 0€30MTaCHOCTH;

WHCTpyKTaX ¥ 03HAKOMJICHHE C COJIEP)KaHUEM TIPEACTOSIICH paboThI;
W3ydeHne CTpyKTYphI SJISKTPUYECKON CXEMBI, €€ BUIa U Ha3HAUCHHSI,
COop cxembl Ha JJa0OPaTOPHOM CTOJIE;

[TpoBeaeHue ONEepaTUBHBIX MEPEKIFOYCHHM 0 3aIaHUI0 MPETIOaBaTeIIs,
OTkiroYeHre CTeH 1a, pa3dop CXeMbl, 0OCBOOOXKACHNE paboUero MecTa;
[TonroroBka oTYETa M OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI.

Nk =



KPATKUE TEOPETUYECKUE CBEJJEHUA:

CxeMa ¢ OJIMHOYHOW HECEKIIMOHMPOBAHHOM CHCTEMOW IIMH — Haubosee
pocTasl cxema, IpUMEeHsoIascs B ceTsax 6—35 kB. Ee npeumyIiecTBoM aBisieTcs ee
IPOCTOTA U HU3Kask ce0eCTOMMOCTD (pUCYHOK 1.1).

B naHHOI cxeMe KOJIMYECTBO BBIKIIOUATENICH PABHO YUCITY NMPUCOCIUHEHUN K
cOOpHBIM ImHAM. B kakmol nenu Kpome BBIKITIOYATEINS YCTAHABIMBAIOTCS ITMHHBINA
U JIMHEHHBIA pa3beIUHUTEIN, OOCCIEUYMBAIONINE OTACICHNE BBIKIIOUATEICH OT
OCTaJIbHOM CXEMBbI BO BpEMSI IIPOBEJACHUSI PEMOHTA.

Cxema ¢ OIMHOYHOM HECEKIIMOHUPOBAHHOW CUCTEMOM IIMH UMEET MHOKECTBO
HEJIOCTAaTKOB. B HE#l TOJIBKO OJMH UCTOYHUK MUTAHUSA. PEMOHT COOpHBIX IIWH WU
IMUHHBIX Pa3beAUMHUTENICH TpeOyeT OTKIIOYCHHUS BCErO PacCHpeIeTUTEIHHOTO
YCTPOMCTBA, YTO MPHUBOJUT K MPEKPAIICHUIO 3JIEKTPOCHAOXKEHUS MOTpeOUuTesed Ha
BECh NepHoJ] peMoHTa. [Ipr KOPOTKMX 3aMbIKaHUSIX Ha COOPHBIX IWHAX MPOUCXOIUT
OTKJIFOUCHHE BCEW yCTaHOBKM. Kpome Toro, usi TpOU3BOJACTBA PEMOHTA
BBIKJIFOYATENIST HEOOXOAMMO OTKJIIOYaTh COOTBETCTBYIOIIEE MpucoeAnHeHue. Takas
CXeMa TMPUMEHSETCS  TOJBKO  JJI  DJIEKTPOCHAOXKEHUS  DIJIEKTPOYCTAHOBOK
noTpeduTeneil 2-ii KaTeropuym HAJEKHOCTH B CETIX HanpsbkeHuem 6-35 kB.
BcenencrBue cBoux HemoctatkoB cxema PY ¢ OQMHOYHONW HECEKIIMOHUPOBAHHOM
CHUCTEMOM IIHH MMUPOKOTO PACHPOCTPAHECHUS HE MOTYyUYUIIA.

NCIIOJIb3YEMOE OBOPYIOBAHUE 1 MATEPHAJIBI:

— Hcrounuk nutanusi ¢ HAOOPHBIM MOJIEM;

— HalGopnas manens;

— Habop munu6On0K0B «PacnpenenuTenbHble YCTPOMCTBA DIECKTPUUECKUX
CTaHIMU U MOJCTAHLININ.
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PucyHok 1.1 - OnekTpuyeckasi cxema coegmHeHnn PY ¢ 0AMHOYHOW HECEKUNMOHNPOBAHHOM
CUCTEMOM COOPHBIX LLUNH
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PucyHok 1.2 - MoHTaxHasi cxema coegunHeHnn mogenun PY ¢ ognHo4vHom
HECEKLMOHMPOBAHHOWN CUCTEMOWN COOPHbIX LLMH

YKA3AHUS T10 TTPOBEJIEHMIO JIABOPATOPHOI PABOTHI

1. Cobepure cxemy coeauHeHus Ojoka «l/ICTOYHUK MUTaHUS ¢ HAOOPHBIM
nosjem» u 0J10koB «HabopHas maHenby.

2. BxtouuTe OJ0K MUTAHUS B PO3ETKY M CETEBOW BBIKIIIOUYATEh HA JIMIICBOM
naHenu Onoka «VcTouHuk muTaHus ¢ HAOOpHBIM MojeM». B ciydae mpaBuiIbHOU
COOPKM CXEMBbI IUTAHMS TOJKHBI 3arOPETHCS JIBA 3€JICHBIX CBETOINO/A.

3. OTkiaounTe CeTeBOM BBIKIIOUaTeNb Ooka «VICTOUHMK TUTaHUS C
HaOOPHBIM TOJIEM).

4. CoOepute MOHTKHYIO CXEMY COeMHEHUN (pucyHoK 1.2).

5. BxirounTe ceTeBoil BHIKIIIOUATENb 00Ka «ICTOUHHMK TUTaHusl ¢ HAOOPHBIM
MTOJIEMY.

6. Ilo ykazaHuto mpemnogaBatelis MPOBEIUTE ONEPATUBHBIC MEPEKIIOUYECHUS B
coOpaHHOM cXeMe.

7. OTKIIOUMTE CETeBOW BBIKIIOYATENh Onoka «VCTOYHMK TUTaHUS C
HaOOPHBIM TIOJIEMY.

8. Pa3bepurTe MOHTaXHYIO CXEMY COEUHEHMUI.
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33I[3HI/I$I Ha ITPOBCJICHNC OIICPATUBHBIX HepeKmoquHﬁ BbIAAIOTCA
npernogaBarciicMm MU B 06IIIGM ClIydac BKIKHOYAKOT J3JICMCHTBI THUIIOBBIX pa60T,
MMPOBOAMMBIX Ha PacCrpCACIUTCIbHBIX YCTpOﬁCTBaX 00BEKTOB QJICKTPOIHCPICTUKHU
KakK aJIs1 HOpMaHBHOﬁ, TaK U OJI1 pPCMOHTHBIX CXCM:

— BBIBOJ KOMMYTAIIMOHHOTO aIllIapaTra B pCMOHT,

— BBOJ KOMMYTAIIMOHHOTO aIlllapaTa B 9KCILUTyaTalHnio,

— BBIBOJ BOBI[YHIHOﬁ JIMHUHU B PCMOHT,

— BBO]J BOSHYIHHOﬁ JIMHUHU B 9KCILTYyaTallUio,

— BBIBOJ I'CHCPATOPA B pCMOHT,

— BBOJ I'CHCPATOPA B OKCILTyaTallHIO.

TPEBOBAHMS K OTUETY I10 JIABOPATOPHOM PABOTE

OTuer J0JDKEH coaepKaTh: TUTYJIBHBIN JIUCT; COAEpKaHUE OTYETa; BBEACHUE;
KpAaTKUE TEOPETUUYECKUE CBEACHUS C YKa3aHUEM BHJIA H3Yy4YaeMOM CXEMBbI
pacrpenenuTeNbHOTO YCTPOMCTBA, €€ NPEUMYIIECTB, HEAOCTATKOB, NEPCIEKTHB
paclIMpeHus, TpaBWJI TIPOBEACHUS ONEPATUBHBIX MEPEKIIOUCHHM; ONHUCaHue
71a00paTOPHOMN YCTAHOBKU; PE3yIbTaThl TJAOOPATOPHOM PabOThI C MOJHBIM YKa3aHHEM
NEUCTBUI I  MPOBEICHUS  ONEPATUBHBIX IMEPEKIIOYEHUA MO0  3aJaHHIO0
MIpENoAaBaTeis; 3aKII0YEHUE.

KOHTPOJIbHBIE BOITPOCHI

1. Cxema pacnpenenuTeabHOr0 yCTPOMCTBA C OJHOM HECEKIHMOHUPOBAHHOU
CUCTEMOM COOPHBIX LINH: BUJ, 00JaCTh IPUMEHEHHUS], IPEUMYIIECTBA U HEAOCTATKH.

2. IlepcnekTHBBI PACHIMPEHUSI PACHPEACTUTEIBLHOIO YCTPONCTBA C OJHOMN
HECEKIIMOHUPOBAHHOM CUCTEMOW COOPHBIX LIUH.

3. KakoBbI IEMCTBHS NTEPCOHANIA HA MECTE EPEKITIOUCHUIN?

4. IlocnenoBaTenbHOCTh AEHUCTBUM ONEPATUBHOIO MEPCOHAIA MPHU: BBIBOAE
BBIKJIIOYATENsl B PEMOHT, BBOJIE BBIKJIIOUATENsl B pabOTy, OTKIIOUYEHHs TeHepaTopa,
BKJIFOYEHHS TE€HEPaTOpA.

JlaGopaTopHnasi padora Ne 2 «3y4eHne pacnpene/JuTe/bHbIX YCTPOUCTB
o cxeme «0JIOK JIMHUSI-TPaAHCHOPMATOP»

Hens pabotel: [IpuoOpeTeHHEe HABBIKOB TOCTPOCHHS  DJICKTPUYECKOU
IIPUHLANHAAIBHOM CXE€Mbl M  BBIIOJHEHMS OIICPAaTUBHBIX INEPEKIIOYECHUN B
pacnpeeIMTeNbHbIX YCTPOMCTBAX IO CXEMaM «7Ba OJIOKa C BBIKJIIOUATEISIMH U
HEABTOMATUYECKON IIEPEMBIUKOM CO CTOPOHBI JIMHUW». M3yyeHune KOHCTPYKLMHH,
Ha3HAYEHHUsI, COCTaBa W MPUHIUIA COOPKHU paCIpeAe/IMTEIbHBIX YCTPOUCTB C OAHOU
HECEKIIMOHUPOBAHHOM CUCTEMOW COOPHBIX LIUH.

12



IIJTAH ITPOBEJAEHM A 3AHATHA:

O3HakOMJICHHE C TIPaBHJIAMU TEXHUKU O€30MacHOCTH;

WHCTpyKTaX ¥ 03HAKOMJICHHE C COJIEpyKaHUEM MPEACTOSIICH paboThI;
W3ydeHne CTpyKTyphI JIEKTPUUECKON CXEMBI, €€ BUa U Ha3HAYCHHSI,
COop cxeMbl Ha TaOOPATOPHOM CTOJIE;

[TpoBeneHme onepaTUBHBIX MEPEKITIOUECHUN 10 3aJaHUIO TTPETI0IaBaTEeIs;
OTkiII0YeHHE CTEH/Ia, Pa300p CXeMbI, OCBOOOXKICHHE pabovero MecTa;
[TonroroBka oTYETa I OTBETOB Ha KOHTPOJIBHBIE BOTIPOCHI.

NNk =

KPATKUE TEOPETUYECKHME CBEJIEHUA:

Ha paByxTpanchopmaToOpHBIX MOJACTaHIUAX HampsbkeHuem 35-220 kB
MpUMEHSIETC cXeMa «OJIOK JUHUsA-TpaHcopMmaTop» C  BBIKJIIOYATEEM U
HEABTOMATUYECKOW MEPEMBIYKOM CO CTOPOHBI JUHUU. BIOYHBIE CXEMBI MPOCTHI,
SKOHOMMYHBI, HO TIpU TMOBPEKJICHUIX B JIMHUU WIKA B TpaHchopmaTope
aBTOMATHYECKU OTKIIOYAIOTCS JUHUA U TpaHchopmarop. OCHOBHbBIE YCIOBHUS
MIPUMEHECHUS:

a) TynukoBas uiau OTBETBUTEIbHAS MOJCTAHIINS C OJHO- WU JIByXCTOPOHHUM
MUTAHUEM, MOJKIIOYEHHAsI K JIBYXIIETHOW JUHUU, OT KOTOPOM 3amuTaHbl U APYyrue
MOJCTAHIIUH.

0) B HOpMasibHOM peXUME pa3beAMHUTEIN B HEABTOMATUYECKOW MEPEMBIUKE
OTKJIFOUEHBI, OCTAIbHBIE PA3bEAUHUTEIHN, & TAKKE BBIKIIFOUATENIN B CXEME BKJIKOYECHBI.

NCITOJIB3YEMOE OBOPYIOBAHUE U MATEPUAJIBI:

— HcTtouynuk nutanus ¢ HaOOPHBIM MOJIEM;

— HabopHas manenn;

— Habop munu6nokoB «PacnpenenuTenbHble YCTPOMCTBA 3JIEKTPUUYECKUX
CTAHLMM U TOJICTAHIUIN.
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PucyHok 2.1 - OnekTpuyeckasi cxema coegmHeHnn PY ¢ gBymst 6nokamm ¢ BbIKKOYaTeNamm
N HeaBTOMAaTMYECKOWN NepPeMbIYKON CO CTOPOHbI JIMHUN

YKA3AHUS T10 TTPOBEJIEHMIO IJABOPATOPHOM PABOTHI

1. Cobepure cxemy coeauHeHuss Ojoka «l/ICTOYHUK MUTaHUS C HAOOPHBIM
nosiem» u 6J10koB «HabopHas maHenb

2. BxtouuTe OJ0K MUTAHUS B PO3ETKY M CETEBOW BBIKIIIOUYATEh HA JIMIICBOM
nanenu Onoka «VcTtouHuk muTaHus ¢ HAOOPHBIM TojieM». B cilydae mpaBUIIBHOM
COOpPKHU CXEMbI TUTAHUS JIOJHKHBI 3aTOPETHCS IBA 3€JICHBIX CBETOIMO/A.

3. OTKIIOYUTE CEeTEeBOM BBIKIOYATENb OJioka «VCTOYHUK TIMTAHUS C
HaOOPHBIM TOJIEM).

4. CobGepute cxemy (pucyHok 2.1)

5. BxirounTe ceTeBoil BHIKIIIOUATENb 010Ka «ICTOUHHMK MUTaHUs ¢ HAOOPHBIM
MTOJIEMY.

6. Ilo ykazaHuio mpernojaBaTelis MPOBEAUTE ONEPATHBHBIC MEPCKIIOUYCHHS B
COOpaHHOMU CXeMe.

7. OTKIIOUNTE CETEBOM BBIKIIOUaTelb Onoka «VICTOYHMK TIMTaHHS C
HaOOPHBIM TIOJIEM).

8. Pa30epure MOHTaXHYIO CXEMY COECIUHEHUI.
14



33I[3HI/I$I Ha ITPOBCJICHNC OIICPATUBHBIX HepeKmoquHﬁ BbIAAIOTCA
nmpernogaBarciicM H B O6HleM ClIyda€ BKIKOYAKOT OJ3JICMCHTBI THIIOBBIX pa60T,
MMPOBOAMMBIX Ha PaCIpCACINTCIIbHBIX yCTpOfICTBaX 00BEKTOB QJICKTPOIHCPICTUKHU
KakK aJIs1 HOpMaHBHOﬁ, TaK U OJI1 pPCMOHTHBIX CXCM:

— BBIBOJ KOMMYTAIIMOHHOTO aIlllapaTta B pPCMOHT,

— BBOJ KOMMYTAIIMOHHOTO aIlllapaTa B 9KCILUTyaTalHnio,

— BBIBOJ BOBI[YHIHOﬁ JIMHUHU B PCMOHT,

— BBO]J BOS,HYIHHOﬁ JIMHUHU B 9KCILTYyaTallUio,

— BBIBOJ I'CHCPATOPA B pPCMOHT;,

— BBOJ I'CHCPATOPA B OKCILTyaTallHIO.

TPEBOBAHMS K OTUETY I10 JIABOPATOPHOM PABOTE

OT4YeT NOKEH COAEepKaTh: TUTYJIbHBIN JIUCT; COIEPKAHUE; BBEICHHUE; KPaTKUE
TEOPETHUYECKUE CBEACHUS C YKa3aHUEM BHU/IA H3y4YaeMOM CXEMBI PacpeIeIuTEbHOIO
YCTPOMCTBA, €€ NPEUMYLIECTB, HEIOCTAaTKOB, IEPCIEKTHB pPaCIIMPEHUs, MPaBUII
MPOBEICHMS] ONEPATUBHBIX NEPEKIIOYEHUI; ONUcaHue J1abopaTOpHON YCTaHOBKH;
pe3yabTaThl 1a00PaTOPHOM paOOTHI C MOJTHBIM YKa3aHUEM JEHCTBUN JJIs1 IPOBEICHUS
OIEPAaTUBHBIX MEPEKIOUECHUI 110 33ITaHUIO MPEIIOAABATEIS; 3aKIIFOUCHHUE.

KOHTPOJIBHBIE BOITPOCHI

I. Cxema pacnpenenuTeNbHOr0 YCTpOHMCTBA C  JBYMsl OJIoOKaMu €
BBIKJIIOUATESIMA M HEaBTOMATHUYECKON IEPEMBIYKOl CO CTOPOHBI JIMHUHU: BHU],
00JacTh MPUMEHEHHUS, IPEUMYIIIECTBA U HETOCTATKH.

2. IlepcrieKTUBBI paCUIMPEHMS JTAHHOTO PAaCIPENEIUTENBHOIO YCTPOMCTBA.

3. KakoBbI nelicTBUS ITEpCOHAA HA MECTE MEPEKIIOYECHNN?

4. IlocnenoBaTenpbHOCTh  JACMCTBHM  ONEPATUBHOIO  IEpPCOHAla  IpH
OMEpPaTUBHBIX MNEPEKIIOUEHUSX, TPOBOJIMMBIX B IaHHOM J1a00OpaTOpHOii padoTe.

JlaGopaTopHasi padora Ne 3 «M3y4eHnue pacnpene/MTeIbHbIX YCTPOMCTB
M0 cXeMe «KMOCTHK C BBIKJIIOYATEJIeM B NepeMbluKe U OTAeJIUTeIIMHI
B LleNsIX TPAHC(POPMATOPOB»

IHenp paGotel: IIpuoOpeTeHHE HABBIKOB IIOCTPOCHHS  DJICKTPUYCCKOM
NPUHIMIIHAIBHOM CXE€Mbl W  BBIOJHEHUA OINEPATUBHBIX TMEPEKIIOUYECHUN B
pacnpeeIUTENbHbBIX YCTPOMCTBAX IO CXEME «MOCTHUK C BBIKIIOYATEIEM B
MEPEMBIUKE U OTICTUTEISIMU B IETSIX TPaHC(POPMATOPOBY», U3YUECHUE KOHCTPYKITUH,
Ha3HAYCHMUsI, COCTaBa U MPHUHITUIA COOPKU JAHHBIX PACIPEICTUTEIBHBIX YCTPOMCTB.
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IIJTAH ITPOBEJAEHW A 3AHATHA:

O3HaKOMIICHHE C TTPAaBUJIAMU TEXHUKH OE30MaCHOCTH;

HNHCTpyKTaX ¥ 03HAKOMIJICHHE C COICPIKAHUEM TPEACTOAIIEH PaOOThI;
N3ydyeHune CTpyKTYphI SJICKTPUICCKON CXEMBI, €€ BUIa U Ha3HAUCHHUS,
COop cxeMbI Ha TaOOPaTOPHOM CTOJIC;

[TpoBeneHmEe onepaTUBHBIX MEPEKITIOUECHUN 10 3aJaHUIO TTPETI0IaBaATEIs;
OTkiroueHue CTeH1a, pa3oop cXxembl, 0CBOOOKACHUE paboUero MecTa;
[ToaroToBka oT4eTa U OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI.

Nownhk L =

KPATKHUE TEOPETUYECKHUE CBEJIEHUA:

B cxemax «MOCTHK» JHMHMM WU TpaHchopmaTtopsl Ha JBYX-, Tpex
TpaHCPOPMATOPHBIX TMOJACTAHLUAX COCTUHSIOTCS MEXAYy COO0OM C TMOMOIIBIO
BBIKNIIOYaTensA. JlaHHple cxembl IIpuMeHstoTcss Ha cropoHe BH 35-220 kB
NOJICTAaHIIMI TpU HEOOXOIMMOCTH CEKIMOHMPOBAHUS BBIKJIIOUATENIEM JIMHUN WIH
TpaHc(HOpMaTOPOB MOIIHOCTHIO 10 63 MBA BKIIIOUHMTENBHO.

Ha nanpsoxennsax 110 n 220 kB cxema MOCTHKa IPUMEHSETCA, KaK MPABUIIO, C
PEMOHTHOM MEPEMBIYKOM, KOTOpasi PU COOTBETCTBYIOIIEM OOOCHOBAHUM MOXKET HE
IIpeaycMaTpuBaTbcs. PEeMOHTHas IepeMbluKa II03BOJIAET BBIIOJIHATh PEBHU3UIO
JH000Tr0 BBIKIIIOYATENSE CO CTOPOHBI JMHUM UM TpaHC(HOPMATOPOB MPU COXPaHEHUU
ux B pabore. Ilepembluka OOBIYHO HE MPETyCMATPUBAETCA MPU ANEKTPUPUKALMH
CEJIbCKUX CETEN HampshkeHnem 35 kB.

CxeMa «MOCTHK C BBIKJIKOYATEIIEM B IEPEMBIYKE M OTACIUTEISAIMU B LEISAX
TpaHcQOpPMATOPOB» MPUMEHSETCSI B TEX K€ CIydasX, YTO U OJOYHBIE CXEMBI C
OTIEIUTEISIMU.

NCIIOJIB3YEMOE OBOPYIOBAHUE 1 MATEPUAJIBI:

— Hcrounuk nmutanusi ¢ HAOOPHBIM MOJIEM;

— HalGopnas manens;

— Habop wmunu6bnokoB «PacmpenenurenbHble YCTPOMCTBA DIECKTPUUYECKUX
CTaHIMU U MOJCTAHLININ.
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PucyHok 3.1 - OnekTpuyeckas cxema coeguHeHun PY «MOCTUK C BbIKMOYaTeNeM B NepemMblyke
N oToenUTENsaMU B Liensax TpaHchopMaTopoB»

YKA3AHUS T10 TIPOBEJIEHMIO IJABOPATOPHOM PABOTHI

1. Cobepure cxemy coeaumHeHUs Ojoka «lVICTOYHUK NMHUTaHUS C HAOOPHBIM
nosiem» u 0s10koB «HabopHas maHenby.

2. BxmtounTe OJ0K MUTAHMS B PO3ETKY M CETEBOM BBIKJIIOYATENb HA JIMIIEBOU
nanenu Onoka «VcTouyHuk muTaHus ¢ HAOOpHBIM MojeM». B ciydae mpaBuiIbHOU
COOPKM CXEMBbI MUTAHUS JIOJDKHBI 3arOPEThCS JIBA 3€JICHBIX CBETOIMO/A.

3. OrtkmrounTe CeTeBOM BbIKIIOYaTeNnh Onoka «VCTOYHMK TUTaHUS C
HaOOPHBIM TOJIEM).

4. Cobepute cxemy (pucyHok 3.1).

5. BxirounTe ceTeBoil BHIKIIIOUATENb 010K «IcTOUHHMK TUTaHusl ¢ HAOOPHBIM
MIOJIEMY.

6. Ilo yka3zanuto mpemnojgaBatesisi MPOBEIUTE ONEPATUBHBIE MEPEKIIOUYCHUS B
coOpaHHOM cXeMe.

7. OTKIIOUNMTE CETEBOM BBIKIIOUaTeNb Oyioka «VICTOUHMK TIMTaHUS C
HaOOPHBIM TIOJIEM.

8. Paz0epuTe MOHTAXKHYIO CXEMY COSTUHEHUH.
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3ajmaHus Ha  [POBEACHUE  ONEPATUBHBIX  MEPEKIIOYEHUN  BBLAAKOTCS
npernojaBaTesieM M B OOHIEM Ciy4yae BKJIIOYAIOT JJIEMEHTHl THUIOBBIX padoT,
IPOBOJMMBIX HAa PACHpPEEIUTEIbHBIX YCTPONHCTBAX OOBEKTOB 3JIEKTPOIHEPTEeTHUKU
KaK JUJIsl HOPMAJIbHOM, TaK U JJI1 PEMOHTHBIX CXEM:

—  BBIBOJ] KOMMYTAIIMOHHOI'O allliapaTa B PEMOHT;

— BBOJI KOMMYTAllMOHHOTO aIIapaTa B SKCILTyaTalHIo;

— BBIBOJ| BO3AYILIHOH JINHUH B PEMOHT;

— BBOJI BO3JIyIIIHOW JIMHUU B IKCILTYaTaLHIO;

— BBIBOJ] F'€HEpPATOpa B PEMOHT;

— BBOJ I'€HEepaTopa B KCIUTyaTalLHIo.

TPEEOBAHMS K OTUETY I10 JIABOPATOPHOM PABOTE

OT4eT NOKEH COAEPKATh: TUTYJIBHBIN JIMCT; CONEPKAHUE; BBEIACHUE; KPATKHE
TEOPETHUYECKHUE CBEACHUS C YKA3aHUEM BUAA U3y4aeMON CXEMBbI pacIpeIeMTEIbHOrO
YCTPOMCTBA, €€ MNPEUMYIIECTB, HEIOCTAaTKOB, MEPCIEKTUB PACUIMPEHHS, MpaBUII
MIPOBE/ICHMS ONEPATUBHBIX NEPEKIIOYEHUI; ONUCaHUE 1abOpaTOPHON YCTaHOBKU;
pe3yJIbTaThl 1a00PATOPHOM pabOTHI C MOJIHBIM YKa3aHUEM JACUCTBUN JUIs TP OBEICHMUS
OIEPAaTUBHBIX MEPEKIOUYECHU 110 33ITaHUIO MTPEIIOAABATEIS; 3aKIIFOUCHHUE.

KOHTPOJIbHBIE BOITPOCHI

1. H3yuaemas cxema pacHpeleIuTeNbHOIO0 YCTpPOWCTBA: BHJ, 00JIaCTh
IIPUMEHEHUS, TPEUMYILECTBA U HEJOCTATKHU.

2. IlepcrieKTUBBI paCUIMPEHMS] TaHHOTO PaCIPEIEIUTENBHOTO YCTPOUCTBA.

3. KakoBbI JeCTBHS IEPCOHANIA HA MECTE NEPEKITIOUCHUIN ?

4. IlocnenoBaTenpHOCTh  JECUCTBHM  ONEPATUBHOIO  IIEpCOHaANa  IpHU
OMEpPaTUBHBIX MNEPEKIIOUEHUSX, TPOBOJIMMBIX B IaHHOM J1a00OpaTOpHOii padoTe.

JlaGopaTopHasi padora Ne 4 «3y4eHnue pacnpeae/MTeIbHbIX YCTPOMCTB
10 cXeMe «3aX0/A-BbIX01»

IHenp paGotel: IIpuoOpeTeHHE HABBIKOB IIOCTPOCHHS  DJICKTPUYCCKOM
NPUHIMIIKAIBHOM CXE€Mbl W  BBINOJHEHUA OIEPATUBHBIX IMEPEKIIOUYCHUN B
pacnpeAeuTENbHbBIX YCTPOMCTBAX IO CXEME «3aX0J — BBIXOA», H3YUYCHHUE
KOHCTPYKIIMM,  Ha3HA4Y€HWs, COCTaBa W  TPUHIUNA  COOPKH  JIaHHBIX
pacnpeaenuTeNbHbIX YCTPOMCTB.
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IIJTAH ITPOBEJAEHW A 3AHATHA:

O3HaKOMIICHHE C TTPAaBUJIAMU TEXHUKH OE30MaCHOCTH;

HNHCTpyKTaX ¥ 03HAKOMIJICHHE C COICPIKAHUEM TPEACTOAIIEH PaOOThI;
N3ydyeHne CTpyKTYphI SJCKTPUICCKON CXEMBI, €¢ BUIa U Ha3HAUCHMUS;
COop cxeMbI Ha TaOOPaTOPHOM CTOJIC;

[TpoBeneHmEe onepaTUBHBIX MEPEKITIOUECHUN 10 3aJaHUIO TTPETI0IaBaATEIs;
OTkiroueHue CTeH1a, pa3oop cXxembl, 0CBOOOKACHUE paboUero MecTa;
[ToaroToBka oT4eTa U OTBETOB Ha KOHTPOJIBHBIC BOITPOCHI.

Nownhk L =

KPATKHUE TEOPETUYECKHUE CBEJIEHUA:

CxeMa «3axO—BbIXOA» NPHUMEHSETCS HA MNPOXOJHBIX IMOJCTAHLMIX
HanpsokeaueM 110220 xB. B cxeme ycraHaBiMBarOTCs [Ba BBIKIIOYATEN CO
CTOpPOHBI JIMHUH, KOTOPBIE MO3BOJSIOT OTKIKOYATh MOBPEKACHHBIA YYACTOK JIMHUU.
JlaHHast cxema MOXET IPUMEHSTHCS KaK C pEMOHTHOM IIEpPEMBIUKOM, Tak U 0e3 Hee.

Cxemy «3ax0J1—~BBIXOI» LeJIeCO00pa3HO paccMaTpuBaTh TUISL
CEeKLIMOHUPOBAHUS JBYXLEMHOW JIMHUU C JIBYCTOPOHHUM IHTAHHEM, K KOTOPOU
MOAKIIOYEHO 00Jiee TpeX OTBETBUTENIbHBIX MOJACTAHUMM IO cXeMe OJoka s
MOBBIIIEHUS HAJEKHOCTU DJIEKTPOCHAOXKEHUSI moTpeduTeneid u padoThl yCTPOUCTB
PEJICMHON 3aIUTHI.
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PucyHok 4.1 - QnekTpuyeckasa cxema coeguHeHun PY «3axon-Bbixog»
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NCITOJIB3YEMOE ObOPYJIOBAHUE U MATEPUAJIBI:

— HMcTouHuK nuTaHus ¢ HAOOPHBIM TOJIEM;

— HaGopnas manens;

— Habop muaHOM0KOB «PacmpenenuTenbHbIe YCTPOMCTBA DICKTPUUCCKUX
CTAaHIIUM U MOJACTAHIIHI.

YKA3AHUS T10 TIPOBEJIEHMIO IABOPATOPHOM PABOTHI

1. Cobepure cxemy coeauHeHus Oyioka «VcTouHUK nuTaHus ¢ HAOOPHBIM
nosiem» 1 0510koB «HabopHas nmaHenp.

2. Bxmtouute OJOK MUTAHMS B PO3ETKY M CETEBOM BBIKJIIOYATEIh HA JTULEBOMN
naHenu Onoka «VcTouyHuK muTaHus ¢ HaOOpHBIM Mojem». B ciydae npaBuIbHOMN
cOOPKU CXEMBI MUTAaHUS JOJKHBI 3aTOPETHCS JBa 3€JIEHBIX CBETOINO/IA.

3. Ortkmrounte ceTeBOM BbIKIIOYaTENh Onoka «VCTOYHMK TUTaHUS C
HaOOPHBIM TOJIEM).

4. Cobepute cxemy (pucyHok 4.1).

5. BxkurounTte cetreBoil BeIKIItOUaTeNb 010Ka «ICTOUHMK NUTaHUs ¢ HAOOPHBIM
IIOJIEM.

6. Ilo yka3zanuto mpernogaBaTeis MPOBEAUTE ONEPATUBHBIE MEPEKIIOYEHUS B
cOOpaHHOU cXeMe.

7. OTknoudTe CEeTEeBOM BBIKIIOYAaTeNnb Onoka «VICTOUHHMK TUTaHUS C
HAaOOPHBIM HOJIEM.

8. Pa3bepure MOHTaXXHYIO CXEMY COCTUHEHUI.

3ajaHusi HAa  TPOBEICHUE  ONEPATUBHBIX  NEPEKIIOYCHUN  BBIAAIOTCS
mpernojiaBatesieM W B OOIIEM cly4ae BKJIIOYAIOT AJIEMEHTHl THUIOBBIX padoT,
MPOBOJIMMBIX Ha PACHpPENIETUTENBHBIX YCTPOMCTBAX OOBEKTOB 3JIEKTPOIHEPTETUKU
Kak JIJIsl HOpMaJIbHOM, TaK U JIJI1 PEMOHTHBIX CXEM:

—  BBIBOJI KOMMYTAIIMOHHOTO arapara B pEMOHT;

— BBOJI KOMMYTAI[MOHHOTO alapara B 3KCILTyaTaluIo;

—  BBIBO/JI BO3JIYIIIHOW JIMHUU B PEMOHT;

— BBO/JI BO3JIYLIHOW JINHUU B 3KCILTYaTaIUIO;

— BBIBOJI T€HEPATOpPA B PEMOHT;

— BBO/JI T€HEpATOPA B IKCILITyaTalHIO.

TPEBOBAHN K OTUETY ITO JJABOPATOPHOU PABOTE

OT4YeT NOKEH COAEPKATh: TUTYJIbHBIN JIUCT; COEPKAHUE; BBEICHHE; KPATKHE
TEOPETUYECKUE CBEJICHUS C YKAa3aHUEM BUAA U3YYAaEMOM CXEMBI PACIIPEACIUTEIBHOTO
YCTPOWCTBA, €€ MPEUMYIIECTB, HEIOCTATKOB, IEPCIIEKTUB PACHIMPEHUS, NPaBUI

MPOBEICHUS] ONEPATUBHBIX NEPEKIIOYEHUH; ONUCaHUEe Ja0OpaTOPHOM YCTaHOBKH;
20



pe3yabTaThl Ta00PATOPHOM PAOOTHI C MOTHBIM YKa3aHUEM JEHCTBUN JIJIS1 TPOBEICHUS
ONEPATUBHBIX NEPEKIIOUYCHUH 110 3aJaHUIO MTPEIOIaBaTEeN; 3aKII0OUYCHUE.

KOHTPOJIBHBIE BOITPOCHI

1. HW3ydaemas cxema pacnpeleiIuTeIbHOIO YCTpPOWCTBa: BHUJ, 00JACTh
MIPUMEHEHUS, TPEUMYIIECTBA U HEJOCTATKHU.

2. IlepcrieKTUBBI paCIIMPEHUS] TAaHHOTO PACIPEIEIUTENBHOIO YCTPOKUCTBA.

3. KakoBbI ieiicTBUs niepcoHasia Ha MECTE MEePEKIIOUeHU?

4. TlocnenoBaTeNbHOCTh  JIEUCTBUM  ONEpPATUBHOIO  IEpCcOHANa  MpHU
OTEepPAaTUBHBIX MEPEKIIOUCHUIX, TPOBOJMMBIX B IAHHOM 1abopaTopHOii padoTe.

JlabGopaTopHas padora Ne 5 «M3yueHnne pacnpenaeJuTeJbHbIX YCTPOUCTB
C OJHOM CeKIUOHMPOBAHHON CUCTEMOU IIUH»

[Hens pabotel: [IpuoOpeTeHMEe HABBIKOB TOCTPOCHHS  DJICKTPUUYECKOU
MPUHIUITUATBHOM CXEMbl M BBIMIOJHEHUS OINEPAaTUBHBIX TMEPEKIIOYCHUN B
pacnpeeNIuTeNbHbIX YCTPOICTBAX € OJHOM CEKIIMOHMPOBAHHOM CHCTEMON IIUH,
M3YYCHHE KOHCTPYKIMM, HA3HAYCHMs, COCTaBa M MpUHIUNA COOPKH JTaHHBIX
pacrpenenuTeNbHbIX YCTPOUCTB.

IIJTAH ITPOBEJAEHUA 3AHATHA:

O3HaKOMJICHHE C TIPaBHJIaMU TEXHUKH O€30TIaCHOCTH;

MHCTpyKTaX ¥ 03HAKOMJICHHE C COJICP)KaHUEM TPEACTOSIICH paObOThI;
M3ydeHne CTPYKTYphI 3JICKTPUUECKON CXEMBbI, €€ BUa U Ha3HAYCHHMSI,
COop cxeMbl Ha TaOOPATOPHOM CTOJIE;

[TpoBeneHue ONEepPaTUBHBIX MEPEKITFOYCHUN 10 3aIaHUI0 MTPETIOAaBaTelIs;
OTkir0YeHre CTeH1a, pa3doop CXeMbl, 0OCBOOOXKIEHNE pabovero MecTa;
[TonroroBka oTYeTa M OTBETOB HAa KOHTPOJIBHBIC BOITPOCHI.

Nk W=

KPATKHUE TEOPETUYECKUE CBEJJEHUA:

B HOpmanbHOM pexuMe pabdoThl CEKUMOHHBIN BBIKIIOYATENbh MOXET OBITh
BKJIIOUEH (TapasijiesibHasi paboTa CeKUUM LIWH) WM OTKIIIOYEH (pasaenbHas padora
cekuMii mumH). Ha smeKkTpuyeckux CTaHUUSAX CEKUMOHHBIM BBIKJIIOYATENb OOBIYHO
BKJIIOYEH M3-3a HEOOXOJMMOCTH NapajljieibHOW paboThl reHepatopoB. B ciyudae
MOBPEXKJCHUSI HA OJHOM M3 CEKIUM CEKIMOHHBIM BBIKIFOYATENb OTKJIHOYACTCH,
OTCEKasl MOBPEXKJEHHYIO CEeKIUI0. B cucremax 3JeKTpOCHAOXKEHUSI CEKLHOHHBIC
BBIKJIFOUATEM OOBIYHO OTKJIIOYEHBI, U CEKLUU IIUH paboTal0T HE3aBUCUMO JPYT OT
npyra. B ciywae mnpomnagaHuss TNWTaHWS Ha OJHOW W3 CEKUUMWA cpabaTbiBaeT
YCTpOMCTBO aBTOMAaTUYECKOro BBoja pe3epBa (ABP), koropoe oTKitouaeT BBOJIHOU

BBIKJTIOYATCIIb COOTBCTCTBYIOHIeﬁ CCKIIMH N BKJIIOYACT CGKHHOHHBIﬁ BBIKJIFOYATCJIb.
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JlaHHas cxeMa JOCTaTOYHO MPOCTa, 3KOHOMUYHA, 001azaer Oojiee BBICOKON
HAJEKHOCTBIO 10 CPABHEHUIO C HECEKIMOHMPOBaHHOW (pucyHok 5.1). Hegocratku
CXEMBbI C OJIHOM CEKIMOHUPOBAHHOW BBIKIIOUATEJIEM CUCTEMBI IIMH: HA BCE BpEMs
IPOBEACHHSI KOHTPOJISL UM PEMOHTA CEKIIUU COOPHBIX IIMH OJIMH MUCTOYHUK MMUTAHUS
OTKJIFOUAETCS], BBIBOJ B PEMOHT CEKLUU COOPHBIX IIMH U IIUHHBIX pa3beIUHUTENCH
CBA3aH C OTKJIIOYEHUEM BCEX JIMHHWI, MOJAKIIOUYEHHBIX K AITOW CEKUUHU; PEMOHT
BBIKJTIOYATENIEH CBSA3aH C OTKIFOUEHUEM COOTBETCTBYIOIINX MPUCOECTUHEHUIA.

BrlenepeuncneHHple  HENOCTAaTKM — YAaCTUYHO — YCTPAHAIOTCS — INpHU
UCIOJIb30BaHUU CXEM C OOJIBLINM YUCIIOM CEKIUH.

CxeMa ¢ OJHOM CEKUMOHUPOBAHHOM CHUCTEMOW INWMH NPUMEHSETCS I
AIIEKTPOCHAOKEHHSI TOTpeduTesneil o000l KaTeropuu Ha HampspkeHusx 10 35 kB
BKJIFOUUTEIBHO, a B HEKOTOpPBIX cCly4asx (Hampumep, Mpu NPUMEHEHHH
repMETU3UPOBAHHBIX SYEEK C 3JIETA30BOM M3O0JSIIMEN) — B CETSIX HaNpsLDKEHUEM
110-220 B.
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PucyHok 5.1 - QnekTpnyeckas cxema coeguHeHnin PY ¢ ogHON CeKLMOHMPOBAHHON
CUCTEMOMN LLNH
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PucyHok 5.2 - MoHTaxHasi cxema coenHeHnn PY ¢ 0 AMHOYHOW CEKLMOHMPOBAHHON
CUCTEMOMN LUNH

NCIIOJIb3YEMOE OBOPYIOBAHUE 1 MATEPUAJIBI:

— HcTouynuk nutanus ¢ HAOOPHBIM TOJIEM;

— HabopHas manens;

— Habop munu6bnokoB «PacnpenenuTenbHble YCTPOMCTBA SJIEKTPUUYECKUX
CTAHLMM U TOJICTAHIUIN.

YKA3AHUS T10 TIPOBEJIEHMIO IJABOPATOPHOM PABOTHI

1. CobGepure cxemy coeauHeHusi 0moka «VIcTOYyHUK TUTaHUsA ¢ HAOOPHBIM
nosiem» u 0s10koB «HabopHas maHenby.

2. BxmtouuTe OJOK MUTAHUS B PO3ETKY M CETEBOM BBIKIIIOUATENb HA JTULEBON
naHenu Onoka «VcTouyHuk muTaHus ¢ HAOOpHBIM MojeM». B cimydae mpaBuiIbHOU
COOPKM CXEMBbI MUTAHMS TOJKHBI 3aTOPEThCS JIBA 3€JICHBIX CBETOIMO/IA.

3. OTKIIOYMTE CETeBOM BBIKIIOUATeNb Oyioka «VICTOUHMK TIMTaHUS C
HaOOPHBIM TOJIEM.

4. Cobepute cxemy (pUCYHOK 5.2).

5. BxirounTe ceTeBoil BHIKIIIOUATENb 00Ka «IcTOUHHMK TUTaHusi ¢ HAOOPHBIM
MIOJIEMY.

6. Ilo ykazanuto mpernogaBaTessi MPOBEAUTE ONEPATUBHBIE MEPEKIIOYEHUS B
coOpaHHOM cXeMe.
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7. OTKIIOUATE CETEeBOM BBIKIIOYAaTeNb Onoka «VCTOYHMK TUTaHUS C
HAOOPHBIM TOJIEM.
8. Pa30epute MOHTAXKHYIO CXEMY COECIUHEHU.

3a,Z[aHI/I}I Ha IMPOBCIACHUC OIICPATUBHBIX HGpGKJII-O‘IGHI/Iﬁ BbIIAIOTCA
npernogaBarciicM H B O6HI€M ClIyda€ BKIKOYAKOT OJ3JICMCHTBI THIIOBBIX pa60T,
MMPOBOAHMMBIX Ha PaCIpCACINTCIIbHBIX yCTpOfICTBaX 00BEKTOB QJICKTPOIHCPICTUKHU
KakK aJIs1 HOpMaHBHOﬁ, TaK U OJIs1 pPCMOHTHBIX CXCM:

— BBIBOJ KOMMYTAIIMOHHOTO aIlllapaTta B pCMOHT,

— BBOJ KOMMYTAIIMOHHOTO aIlllapaTa B SKCILTyaTaluio,

— BBIBOJ BOBI[YHIHOﬁ JIMHUHU B PCMOHT,

— BBO]J BOSHYIHHOﬁ JIMHUHU B 9KCILTYyaTalluio,

— BBIBOJ I'CHCPATOPA B pCMOHT;,

— BBOJ I'CHCPATOPA B OKCILIyaTallHIO.

TPEBOBAHMS K OTUETY I10 JIABOPATOPHOI PABOTE

OTueT NOJKEH COAEPKaTh: TUTYJIbHBIN JIUCT; COAEPKAHNE; BBEIICHUE; KPATKUE
TEOPETUYECKUE CBEACHHUS C YKA3aHUEM BUJIA U3YYAaEMOU CXEMBbI PaCIIPEIEIIUTEIBLHOTO
YCTPOMCTBA, €€ MPEUMYILIECTB, HEAOCTATKOB, IIEPCIIEKTUB PACIIMPEHHUS, MNPABUI
MIPOBE/ICHUS OMEPATUBHBIX NEPEKIIOUEHUMN; OIMHCAHHEe JTa0OpPaTOPHON YCTaHOBKH,
pe3yJIbTaThl TA00PATOPHOM PabOTHI C MOJHBIM yKa3aHUEM JCUCTBUN JIJIsi MPOBEICHUS
OTNIEPATUBHBIX NEPEKIIOUCHUH 110 3aJaHUIO TTPEIOIaBaTEeN; 3aKII0OUCHUE.

KOHTPOJIBHBIE BOITPOCHI

1. HM3yuaemas cxema pacHpeleIuTeNbHOIO0 YCTpPOMCTBA: BHJ, 00JIaCTh
MPUMEHEHUS, TPEUMYILECTBA U HEJOCTATKHU.

2. IlepcrieKTUBBI paCHIMPEHUS] TAHHOTO PacpeIeIUTENHHOIO YCTPONUCTBA.

3. KakoBbI IeCTBUS NEPCOHANIA HA MECTE MEPEKITIOUCHUI?

4. TlocnenoBaTenbHOCTh  JCHCTBUM  ONEPATUBHOrO  IEpPCOHANa  IpH
ONEpPaTUBHBIX MEPEKIIOUEHUSIX, TPOBOJIMMBIX B IaHHOM J1a00OpaTOpHOii padoTe.

JlaGopaTopHasi padora Ne 6 «3y4eHue pacnpene/MTeIbHbIX YCTPOUCTB
C O/THOM CeKIMOHUPOBAHHOM BBIK/JII0YATEIEM U 00X0AHOM cCCTeMaMHu
COOPHBIX IIUH»

IHenp paGotel: IIpmoOpeTeHHMEe HABBIKOB IIOCTPOCHHS  DIICKTPHUUYCCKOU
NPUHIUIAAUILHOW CXEMbl M BBINIOJHEHHS OIEPATHBHBIX IEPEKIIOYCHUN B
pacnpeeuTENbHBIX YCTPOMCTBAX C OJHOW CEKIMOHUPOBAHHOM BBIKIIFOYATEIIEM H
00XOHOM cHUCTeMaMU COOPHBIX IIUH, U3yUYE€HHE KOHCTPYKIIMU, HA3HAUYCHUS, COCTaBa

Y IpUHIMIA COOPKU JaHHBIX PACIpPEEIUTENIbHBIX YCTPOUCTB.
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IIJTAH ITPOBEJAEHW A 3AHATHA:

O3HaKOMIICHHE C TTPAaBUJIAMU TEXHUKH OE30MaCHOCTH;

HNHCTpyKTaX ¥ 03HAKOMIJICHHE C COICPIKAHUEM TPEACTOAIIEH PaOOThI;
W3ydyeHune CTpyKTYphI SJICKTPUICCKOIN CXEMBI, €€ BHIa U Ha3HAUYCHHSI,
COop cxeMbI Ha TaOOPaTOPHOM CTOJIC;

[TpoBeneHmEe onepaTUBHBIX MEPEKITIOUECHUN 10 3aJaHUIO TTPETI0IaBaATEIs;
OTkiroueHue CTeH1a, pa3oop cXxembl, 0CBOOOKACHUE paboUero MecTa;
[ToaroToBka oT4eTa U OTBETOB Ha KOHTPOJIBHBIC BOITPOCHI.

Nownhk L =

KPATKHUE TEOPETUYECKUE CBEJIEHUWAI:

Cxema ¢ OJTHOM CEKIIMOHMPOBAHHOM BBIKIIIOUATEEM U OOXOAHOW cUCTeMamMu
IIMH MO3BOJISIET MPOU3BOJUTh PEBU3UIO U PEMOHT BBIKIIIOUATENICH 0€3 OTKIIOUCHHUS
npucoenuuenus (pucyHok 6.1). B HopmanbHOM pexkume paboThl HapsHKEHUE Ha
00XOJIHOM CHCTeME IIMH OTCYTCTBYET. Pa3benuHHUTENH, COCOUHSIONINE JIMHUH U
TpaHchopMaTopsl ¢ OOXOJHOM CHCTEMOW LIWH, OTKJIIOYEHBbl. B cxeme BO3MOKHA
YCTaHOBKA JIByX OOXOJIHBIX BBIKJIFOYATEJIEH, C MOMOIIBIO KOTOPBIX OCYIECTBIISIETCS
CBSI3b KaXJOW CEKIMW IIMH C 00XOMHOW. B 1ensix SKOHOMHHU OrpaHUYUBAIOTCA
YCTAaHOBKOM  OAHOrO  OOXOJHOTO  BBIKJIIOYATENSl €  JIByMS  IIMHHBIMH
Pa3beIUHUTEISIMHU, C TIOMOIIBI0O KOTOPBIX OOXOMHOW BBIKIIOYATENb MOXKET OBIThH
MPUCOCIVNHEH K OJHOM W3 cekuud muH. Cxema sBIsAE€TCS TUIIOBOM 1y PY
HarnpspkenueM 110, 220 kB npu nsiti 1 0oJiee NpUCOeTMHEHUSIX.

NCITOJIB3YEMOE OBOPYIOBAHUE U MATEPHAJIBI:

— Hcrounuk nmutanusi ¢ HAOOPHBIM MOJIEM;

— HaGopnas manens;

— Habop munu6On0KOB «PacnpenenuTenbHble YCTPOMCTBA DIECKTPUUECKUX
CTaHIMW U MOJICTAHLINI.
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PucyHok 6.1 - Onektpunyeckas cxema coeguHeHun PY ¢ ogHOM CEKLMOHNPOBAHHOM
BbIKNtoYaTenemMm n o6xoaHonm cmcteMamm cOOpHbIX LUNH
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PucyHok 6.2 - MoHTaxkHasa cxema coeauHeHuin PY ¢ ogHOM CeKLUMOHNPOBaAHHOM BhIKNoYaTenem
1 06X0QHOM cMcTemMamMm COOPHbIX LUNH
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YKA3AHUS T10 TTPOBEJIEHMIO IJABOPATOPHOM PABOTHI

1. CobGepure cxemy coeauHeHUs: Ojoka «VICTOYHWK TUTAHUS C HAOOPHBIM
noiem» u 0s10koB «HabopHas nmanenby.

2. BxitouuTe OJ0K MUTAHUS B PO3ETKY M CETEBOM BBIKIIIOUYATEbh HA JIMIICBOM
naHenu Onoka «McToyHUK muTaHus ¢ HaOOpHBIM MoJemM». B cinydae mpaBuiibHOU
COOPKH CXEMBbI MUTAHMS TOJDKHBI 3aTOPEThCS JIBA 3€JICHBIX CBETOINO/A.

3. OTkIounTe CEeTeBOM BBIKIIOUATeNb Oyioka «VICTOUHMK TIUTaHHUS C
HAOOPHBIM MOJIEM.

4. Cobepute cxemy (pucyHOK 6.2).

5. BxuirounTe ceTeBoil BhIKIIIOUATENb 0s10Ka «ICTOUHHMK TUTaHUSI ¢ HAOOPHBIM
MIOJIEM.

6. Ilo yka3zanuto mpenojaBatesisi IPOBEAUTE ONEPATUBHBIC MEPEKIIOYEHUS B
cOOpaHHOM cXeMe.

7. OTkIOUMTE CETEeBOM BbIKIIOUATENh ONoka «VICTOYHMK TUTaHUS C
HaOOPHBIM TOJIEM).

8. Pa3z0epute MOHTAXKHYIO CXEMY COECIUHEHUH.

3amaHus Ha  [POBEACHUE  OINEPAaTUBHBIX  IEPEKIIOYEHUN  BBLAAKOTCS
npernojaBaTesieM M B OOIIEM Ciy4yae BKIJIIOYAIOT 3JIEMEHThl THUIOBBIX pPadoT,
MIPOBOJIMMBIX Ha pacHpe/leIUTENbHBIX YCTPOMCTBAX OOBEKTOB 3JIEKTPOIHEPTrETUKH
KakK JiJI1 HOPMAJIbHOM, TaK U JJIs1 PEMOHTHBIX CXEM:

—  BBIBOJI KOMMYTAllMOHHOIO alrapara B pEMOHT;

— BBOJ KOMMYTAaIlMOHHOIO anmapara B dKCIUTyaTaluIo;

—  BBIBOJI BO3/YIIIHOW JIMHUU B PEMOHT;

—  BBOJ| BO3yIIHOU JINHUH B DKCIUTYaTalMIO;

— BBIBOJI '€HEpATOpa B PEMOHT;

— BBOJ] T€HEpPATOpa B IKCIUIYaTALUIO.

TPEBOBAHN K OTUETY ITO JABOPATOPHOU PABOTE

OTueTr NOJKEH COAEPKaTh: TUTYJIbHBIN JIUCT; COAEPKAHNUE; BBEIICHUE; KPATKUE
TEOPETUYECKUE CBEACHUS C YKA3aHUEM BUJA U3YYAEMOW CXEMBbI PACIIPEICIUTEILHOTO
YCTPOMCTBA, €€ NPEUMYIIECTB, HEIOCTATKOB, IEPCHEKTUB PACIIUPECHUS, IPABUII
MIPOBE/ICHUS OMEPATHUBHBIX TEPEKIIOYCHUH; ONMUcaHue 1abopaTOpHON YCTaHOBKU;
pe3yabTaThl 1a00PATOPHOHN PAOOTHI C MOTHBIM YKa3aHUEM JIEHCTBUMN JJIsl TPOBEICHUS
OTNIEPATUBHBIX MEPEKITIOUCHUN 10 3aJaHUIO MPETOIABATEIIS; 3aAKIIOUEHHUE.
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KOHTPOJIBHBIE BOITPOCHI

1. H3yuaemas cxema pacOpelelauTeIbHOIO YCTpPOWCTBAa: BHJ, 00JACTh
MIPUMEHEHUS, TPEUMYILECTBA U HEJOCTATKHU.

2. [lepcieKTHBBI pacIIMPEHUs JAHHOTO paclpeeIuTENbHOIO YCTPOUCTBA.

3. KakoBbl elicTBUS ITepcOHaIa Ha MECTE MEPEKITIOYEHUMN?

4. IlocienoBaTenbHOCTh  JIEWCTBHI  ONEPAaTUBHOIO  MEpCOHaNa  MpH
OTIepaTUBHBIX MEPEKIIOYCHUSIX, IPOBOIUMBIX B JAHHOM J1abopaTOpHOIi padoTe.

JlabopaTtopHasi paGora Ne 7 «M3y4yeHnue pacnpeaejuTeJbHbIX YCTPOHCTB € ABY-
M# CHCTEeMaMM COOPHBIX IIKH ¢ INMHOCOCAMHHUTEIbHBIM BBIKJIIOYaTEJIeM»

Lens paGotel: IIpuoOpeTeHHE HABBIKOB IMOCTPOCHUS  AJIEKTPUUECKOU
MPUHIIUITUATBHOM CXEMbl M BBIMOJHEHUS OINEPAaTUBHBIX TMEPEKIIOYCHUN B
pacrpenenuTeIbHbIX YCTPOHCTBAX € JBYMsSl CHUCTEMaMu COOpHBIX IIHMH C
IIMHOCOEAMHUTEIBHBIM ~ BBIKJIIOYATEJIEM, HW3Yy4YCHUE KOHCTPYKIMU, Ha3HAUYCHUS,
COCTaBa M MPUHIIUIA COOPKH JIaHHBIX PACIPENCIUTEIbHBIX YCTPONCTB.

IIJIAH ITPOBEJIEHN A 3AHATUA:

O3HaKOMJICHHE C MPaBUJIaMU TEXHUKU O€30MTaCHOCTH;

HNHCTpyKTaX ¥ 03HAKOMIJICHHE C COCPIKAaHUEM TIPEACTOSIIEH PaOOThI;
N3yuenue CTpyKTyphl SJIEKTPUUYECKOM CXEMBI, €€ BU/Ia U Ha3HAUCHUS,
COop cxeMbl Ha TaOOPATOPHOM CTOJIE;

[TpoBeneHME OnepaTUBHBIX MEPEKITIOUESHUN 10 3aJaHUIO0 TTPETI0IaBaTEeIs;
OTtxiroueHue CTeH1a, pa3oop cxembl, 0CBOOOXKACHUE pabouero MecTa;
[ToaroToBka oT4eTa M OTBETOB HA KOHTPOJIHHBIE BOMPOCHI.

Nk =

KPATKHUE TEOPETUYECKUE CBEJJEHUA:

B cxeme ¢ aByMms cucteMamMu COOpPHBIX IIHMH KaXJ0€ MPUCOCAUHEHUE
COAEPKUT BBIKIIFOYATENb, 1BA IIUHHBIX Pa3beAUHUTEIS U IMHEHHBIA pa3beIUHUTED.
Cucrembl IIMH CBSA3aHBI MEXKIY COOOM Uepe3 MMUHOCOCTUHUTEIBHBIN BBIKITIOYATEb.
CxeMa Ha3bIBaeTCs «JIB€ pabounWe CHUCTEeMbl WIMH C IIHHOCOSAMHUTEIHHBIM
BBIKJIFOYATEIIEM.

CylecTBYIOT JiBa MPUHLIUITHAIBHO PA3IMYHBIX BapruaHTa pabOTHI 3TON CXEMBL.
B nepBom BapuaHTe 0JHa cucTeMa IIUH SBIsETCS pabouei, BTopas — pe3epBHOM. B
HOPMAaJIbHOM pexXUMe paboThl BCE MPUCOSANMHEHUS MOIKIIOUEHBI K pabouel cucteme
IIMH Y€PE3 COOTBETCTBYIOIIME IIIMHHBIE pa3beauHUTENN. HanpsokeHne Ha pe3epBHOU
CUCTEME IIMH TMPU HTOM OTCYTCTBYET, IIUHOCOCAUHUTEIIBHBIA BBIKIIOYATEb
OTKJIOUeH. Bo BTOpOM BapuaHTe BTOPYIO CHCTEMY COOpPHBIX IIMH HCIOJB3YIOT
MOCTOSTHHO B KadecTBe paboyell B  IeMsIX  TOBBIMIEHUS  HAJIEKHOCTH

QJICKTPOYCTAHOBKH. HpI/I 9TOM BCC IIPHUCOCAMHCHHA K MHNCTOYHHKAM IIHTAHHUA U
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OTXOJSIMM  JIMHUSIM  PaclpeienstioT MeXAy Oo0eMMH CHUCTEMaMH  IIIHH.
[InHOCOEMMHUTENFHBIN BBIKIIOYATENIb P 3TOM B HOPMAJBLHOM pEXUME PaOOTHI
3aMKHYT. [laHHasi cxema moJiyuyusia Ha3BaHUE «BE Pa00OUYNE CUCTEMBI IIIHHY.

['maBHOE IPEUMYIIIECTBO CXEMBI C IByMS CUCTEMaMM IIIMH 3aKJIIOYAETCA B TOM,
YTO OHAa IMO3BOJISIET MPOU3BOJAUTH PEMOHT OJHOM M3 CHUCTEM IIIMH, COXpaHsis B
paboyeM COCTOSITHMH BCe MpUcOoeAMHEHUs. JIJIsi 3TOT0 BCe MPUCOCTUHECHHSI TIEPEBOIST
Ha OJIHY CHCTEMY IIIUH IyTEM COOTBETCTBYIOUIUX MEPEKIIOUCHUN KOMMYTAIIMOHHBIX
amnrapartoB. JlaHHast cxema sIBJISIeTCSl JOCTAaTOYHO THOKON 1 HaJIeKHOM.

OnHako CyYIIECTBYIOT M HEKOTOpble €€ Hemoctatku. K mnpumepy, mpu
MPOU3BOJCTBE PEMOHTA Ha OJHOM M3 CHUCTEM IIIMH HAJEKHOCTh CXEMbI CHUKACTCS.
I1pu 3aMbIKaHUH B IIMHOCOEAMHUTEILHOM BBIKJIFOYATENE OTKIIOYAIOTCSL 00€ CUCTEMBI
muH. Kpome TOro, peMOHT BBIKIIOUYATENICH W JIMHEWHBIX PA3BEIUHUTENICH CBA3aH C
OTKJIFOYEHUEM COOTBETCTBYIOIIETO MPUCOCAUHEHUA. MOXKHO TakKe OTMETHUTh
OTHOCHUTENBHYIO  CIIO)KHOCTh CXEMBI, OOJBIIOE YHCIO pa3zbeAUHUTENCH H
BBIKJTFOUATENEH. HacThle MEPEKIIOYEHHNS C TIOMOIIBIO PAa3beAUHUTENIEN YBEIUUNBAIOT
BEPOSITHOCTh MOBPEXIACHUI B 30HE COOpPHBIX WIMH. bojbiioe 4ucio omepanuii ¢
pPa3beAMHUTEISIMU U CJIOKHAasg  OJIOKUPOBKA  MEXKIY  BBIKJIIOYATEISIMU U
Pa3beAMHUTEIAMA  TPUBOAAT K  BO3MOXKHOCTH  OHIMOOYHBIX  JICUCTBUM
00CITyKHUBAIOIIEro MepcoHara.

Cxemy ¢ gaByMa  pabouuMu  cUCTeMaMH  COOpPHBIX  IIMH  C
HMIMHOCOEAMHUTEIIBHBIM BBIKJIIOUATEIEM JoIycKkaeTcs npuMensath B PY 110-220 kB

[IPU YUCJIE IPUCOENUHEHUN OT 5 110 15.

NCIIOJIb3YEMOE OBOPYIOBAHUE 1 MATEPUAJIBI:

— MHcrounuk nutaHusi ¢ HAOOPHBIM TIOJIEM;

— Halopnas nanens;

— HabGop wmunHHOMOKOB «PacnpenenutenbHble YCTPOMCTBA  3IEKTPUUYECKUX
CTAHLIMM U TOJICTAHIUI.
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PucyHok 7.1 - QnekTpnyeckas cxema coeguHeHunn PY ¢ oBymsi cuctemamm COOpPHbIX LUWH C
LUMHOCOEeAMHUTENBbHBLIM BbikItodaTenem Q1

VKA3AHWS 11O ITPOBEJIEHUIO JABOPATOPHOM PABOTBI

1. Cobepure cxemy coeauHeHus Ojoka «l/ICTOYHUK MUTaHUS C HAOOPHBIM
nosiem» u 06J10koB «HabopHas maHenby.

2. BxmtouuTe 070K MUTaHUS B PO3ETKY M CETEBOW BBIKIIIOUATEh HA JIUIICBOM
naHenu Onoka «VcTouyHuk muTaHus ¢ HAOOPHBIM MojeM». B ciydae mpaBuiIbHOU
COOpPKHU CXEMbI TUTAHUS JIOJHKHBI 3aTOPETHCS IBA 3€JICHBIX CBETOIMO/A.

3. OTkiIounTe CETeBOM BBIKIIOUaTeNb Oyioka «VICTOUHMK TIUTaHHUS C
HaOOPHBIM TIOJIEM.

4. Cobepute cxemy (pucyHOK 7.1).

5. BxirounTe ceTeBoil BHIKIIIOUATENb 00K «ICTOUHHMK TUTaHusl ¢ HAOOPHBIM
MTOJIEMY.

6. Ilo ykaszanuto mpemnojgaBatesis MPOBEIUTE ONEPATUBHBIC MEPEKIIOUCHUS B
COOpaHHOMU CXeMe.

7. OTKIIOUMTE CETeBOW BBIKNIIOUATENh Onoka «VCTOYHMK TUTaHUS C
HaOOPHBIM TOJIEM.

8. Pa3bepute MOHTaXHYIO CXEMY COEIUHEHUI.
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33I[3HI/I$I Ha ITPOBCJICHNC OIICPATUBHBIX HepeKmoquHﬁ BbIAAIOTCA
nmpernogaBarciicM H B O6LH€M ClIyda€ BKIKOYAKOT OJ3JICMCHTBI THIIOBBIX pa60T,
MMPOBOAMMBIX Ha PaCIpCACINTCIIbHBIX yCTpOfICTBaX 00BEKTOB QJICKTPOIHCPICTUKHU
KakK aJIs1 HOpMaHBHOﬁ, TaK U 1JIsI pPCMOHTHBIX CXCM:

— BBIBOJ KOMMYTAIIMOHHOTO aIllIapaTra B pCMOHT,

— BBOJ KOMMYTAIIMOHHOTO aIlllapaTa B 9KCILUTyaTalHnio,

— BBIBOJ BOBI[YHIHOﬁ JIMHUHU B PCMOHT,

— BBO]J BOS,HYIHHOﬁ JIMHUHU B 9KCILTYyaTallUio,

— BBIBOJ I'CHCPATOPA B pPCMOHT;,

— BBOJ I'CHCPATOPA B OKCILTyaTallHIO.

TPEBOBAHMS K OTUETY I10 JIABOPATOPHOM PABOTE

OT4YeT NOMKEH COAEpPKaTh: TUTYJIbHBIN JIUCT; CONEPKAHUE; BBEICHHE; KPATKUE
TEOPETHUYECKUE CBEACHUS C YKa3aHUEM BHU/IA H3y4YaeMOM CXEMBI PacpeIeIuTEbHOIO
YCTPOMCTBA, €€ NPEUMYLIECTB, HEIOCTAaTKOB, IEPCIEKTHB pPaCIIMpPEHUs, MNPaBUII
MIPOBE/ICHMS ONEPATUBHBIX NEPEKIIOYEHUH; ONUCaHue 1abOopaTOPHON YCTaHOBKU;
pe3yabTaThl 1a00PaTOPHOM paOOTHI C MOJTHBIM YKa3aHUEM JEHCTBUN JJIs1 IPOBEICHUS
OIEPAaTUBHBIX MEPEKIOUECHUI 110 33ITaHUIO MPEIIOAABATEIS; 3aKIIFOUCHHUE.

KOHTPOJIBHBIE BOITPOCHI

1. H3yuaemas cxema pacHpeleIuTeNbHOrO0 YCTpPOMCTBA: BHJ, 00JIaCTh
MIPUMEHEHUS, TPEUMYILECTBA U HEJOCTATKHU.

2. IlepcrieKTUBBI paCUIMPEHUSI TaHHOTO PACIPEIEIUTENBHOIO YCTPOKUCTBA.

3. KakoBbI JIeCTBUA NEPCOHANIA HA MECTE MEPEKITIOUCHUI?

4. IlocnenoBaTenpHOCTh  JECUCTBHM  ONEPATMBHOIO  IEpCOHaANa  IpHU
ONEpPATUBHBIX MEPEKITIOYEHUSIX, TPOBOJIMMBIX B JaHHOM J1a00paTopHOii padoTe.

JlabopaTopHas padora Ne 8 «M3yueHune pacnpeaeuTeJbHbIX YCTPOUCTB
¢ IByMSl CHCTEMAMM IIMH ¥ 00XO0HOM ¢ NIMHOCOETUHUTEIbHBIM H 00X0IHBIM
BBIKJIIOYATEJISIMU

Hens pabotel: [IpuoOpeTeHMEe HABBIKOB TOCTPOCHHS  DJICKTPUYECKOU
NPUHIIUITHATBHOM CXEMbl M BBIMIOJHEHUS OINEPAaTUBHBIX TEPEKIIOYCHUN B
pacnpenenuTeNbHbIX YCTPONUCTBAX C JABYMS CHUCTEMaMH IIMMH M OOXOJHON C
IITUHOCOCTUHUTEIPHBIM W OOXOJHBIM BBIKITIOUATEISIMU, HM3yYCHHE KOHCTPYKIIUH,
Ha3HAYCHMsI, COCTaBa U MPHUHIIMIA COOPKU JaHHBIX PACTIPEICITUTEIIBHBIX YCTPOUCTB.
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IIJTAH ITPOBEJAEHW A 3AHATHA:

O3HaKOMIICHHE C TTPAaBUJIAMU TEXHUKH OE30MaCHOCTH;

HNHCTpyKTaX ¥ 03HAKOMIJICHHE C COICPIKAHUEM TPEACTOAIIEH PaOOThI;
N3ydyeHne CTpyKTYphI SJCKTPUICCKON CXEMBI, ¢ BUa M Ha3HAUYCHMS;
COop cxeMbI Ha TaOOPaTOPHOM CTOJIC;

[TpoBeneHmEe onepaTUBHBIX MEPEKITIOUECHUN 10 3aJaHUIO TTPETI0IaBaATEIs;
OTkiroueHue CTeH1a, pa3oop cXxembl, 0CBOOOKACHUE paboUero MecTa;
[ToaroToBka oT4eTa U OTBETOB Ha KOHTPOJIBHBIC BOITPOCHI.

Nownhk L =

KPATKHUE TEOPETUYECKUE CBEJIEHHMAI:

DJeKTpUYecKasi MpUHLIUNNAIbHAS CXeMa «IBOMHAs cucTeMa COOPHBIX IIHUH C
00xoHOU cucteMoil mmH» npumensiercs A PY 110-220 kB ¢ 6onbpmumM gncioMm
npucoenuuenuii (pucynok 8.1). Kak mnpaBuso, 006e CUCTEMBI IIMH HAXOAATCS B
paboTe TpU  COOTBETCTBYIOIIEM  (PUKCHPOBAHHOM  paCIpEAClICHUH  BCEX
npucoenuuenuid. llpucoenuuenue cuioBoro TpaHcdopmaropa T1 u ogHa yacTh
MPUCOEAUHEHUN JIMHUM MOKIIOUEHBI K padoueit cucteme mvH BB1, npucoenunenue
Tpancpopmaropa T2 u japyras 4acTb NPUCOCIUHEHUN JMHUN MOJKIIOYEHBI K
paboueit cucreme muH BB2. IllunocoenuHuTenbHBINA BBIKIIOUATENb Q7 BKIIOYEH.
Takoe pacripesesieHue MPUCOCAUHECHUN YBEIIMYUBAECT HAJECKHOCTh CXEMBbI, TaK KaK
npu K3 Ha mmHax OTKIIOYAIOTCS MIMHOCOEAWHUTEIBHBIA BBIKJIKOYATENb U TOJBKO
MOJIOBUHA MTPUCOEIMHEHUM.

NCITOJIB3YEMOE OOPYIOBAHUE U MATEPUAJIBI:

— Hcrounuk nutanusi ¢ HAOOPHBIM MOJIEM;
— HaGopnas manens;

— Habop munu6Om0K0B «PacnpenenuTenbHble YCTPOMCTBA DIECKTPUUECKUX
CTaHIMW U MOJICTAHLINI.
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PucyHok 8.1 - QnekTpunyeckas cxema coeguHeHu PY ¢ oByms cuctemamm WnH n o6xogHom
C LWMHOCOEANHUTENbHbLIM U 0OXOAHLIM BbIKITlOMaTENAMU

YKA3AHUS T10 TTPOBEJIEHMIO IABOPATOPHOM PABOTHI

1. Cobepure cxemy coeaumHeHUs Ojoka «lVICTOYHWK NMHUTaHUS C HAOOPHBIM
nosiem» u 0510koB «HabopHas maHemns.

2. BxmtounTe OJ0K MUTAHMS B PO3ETKY M CETEBOM BBIKIIOYATENb HA JIMIIEBOU
naHenu Onoka «VICTOYHMK mUTaHUs ¢ HAOOpPHBIM MoJieM». B cilyyae mpaBUIIbHOM
COOPKHU CXEMBbI MUTAaHUS JO0JKHBI 3aTOPETHCS JABa 3€JIEHBIX CBETOINO/IA.

3. OrtkmrounTe ceTeBOl BbIKIOYaTeNnb Onoka «VICTOYHHMK TUTaHUS C
HaOOPHBIM TOJIEM).

4. Cobepute cxemy (pucyHok 8.1).

5. BxirounTe ceTeBoil BhIKIIIOUATENb 0s10Ka «ICTOUHHMK MUTaHUsl ¢ HAOOPHBIM
ITOJIEM.

6. Ilo yka3anuto mpernogaBaTeis NMPOBEAUTE ONEPATHBHBIE MEPEKIIOYEHUS B
coOpaHHOM cXeMe.

7. OTKIIOUMTE CETEeBOM BBIKIIOYATENh OJoka «VICTOYHUK TUTaHUSA C
HaOOPHBIM TIOJIEM.

8. Pa3bepuTe MOHTaXHYIO CXEMY COCTUHEHUI.

33



33I[3HI/I$I Ha ITPOBCJICHNC OIICPATUBHBIX HepeKJIIO‘-IeHI/Iﬁ BBIAAKOTCA
nmpernogaBarciicM H B O6LH€M ClIyda€ BKIKOYAKOT OJ3JICMCHTBI THIIOBBIX pa60T,
MMPOBOAMMBIX Ha PaCIpCACINTCIIbHBIX yCTpOfICTBaX 00BEKTOB QJICKTPOIHCPICTUKHU
KakK aJIs1 HOpMaHBHOﬁ, TaK U OJI1 pPCMOHTHBIX CXCM:

— BBIBOJ KOMMYTAIIMOHHOTO aIllIapaTra B pCMOHT,

— BBOJ KOMMYTAIIMOHHOTO aIlllapaTa B SKCILUTyaTalnulo,

— BBIBOJ BOBI[YHIHOﬁ JIMHUHU B PCMOHT,

— BBO]J BOS,HYIHHOﬁ JIMHUHU B 9KCILTYyaTallUio,

— BBIBOJ I'CHCPATOPA B pPCMOHT;,

— BBOJ I'CHCPATOPA B OKCILTyaTallHIO.

TPEBOBAHMS K OTUETY I10 JIABOPATOPHOM PABOTE

OT4YeT NOMKEH COAEpPKATh: TUTYJIbHBIN JIUCT; COEPIKAHNE; BBEACHUE; KPATKHE
TEOPETHUYECKUE CBEACHUS C YKa3aHUEM BUJIa H3y4aeMOM CXEMBI PacpeIeaIuTENBHOIO
YCTPOMCTBA, €€ NPEUMYLIECTB, HEIOCTAaTKOB, IEPCIEKTHB pPaCIIMPEHUs, MNPaBUII
MIPOBE/ICHMS ONEPATUBHBIX NEPEKIIOYEHUH; ONUCaHue 1abOopaTOPHON YCTaHOBKU;
pe3yabTaThl Ja00PAaTOPHOM PaOOTHI C MOJHBIM YKa3aHUEM JE€HCTBUM JJIs1 TPOBEICHUS
OIEPAaTUBHBIX MEPEKIOUECHUI 110 33ITaHUIO MPEIIOAABATEIS; 3aKIIFOUCHHUE.

KOHTPOJIBHBIE BOITPOCHI

1. H3yuaemas cxema pacHpeIelauTeNbHOIO YCTpPOWCTBa: BHJ, 00JACTh
MPUMEHEHUS, TPEUMYILECTBA U HEJOCTATKHU.

2. IlepcrieKTUBBI paCUIMPEHMS TaHHOTO PaCpeIeIUTENBHOIO YCTPOKUCTBA.

3. KakoBbI JIeCTBUA NEPCOHANIA HA MECTE MEPEKITIOUCHUI?

4. IlocnenoBarenbHOCTh  JCWUCTBUM  ONEPATUBHOTO  MEpPCOHANIA  MpHU
ONEpPATUBHBIX MNEPEKIIOUEHUSIX, TPOBOJIMMBIX B IaHHOM J1a00OpaTOpHOii padoTe.

JlaGopaTopHasi padora Ne 9 «M3yyeHnue pacnpene/MTebHbIX YCTPOUCTB
€O CXeMOI «4eThIPeXyroJabHUK»

IHenp paGotel: IIpuoOpeTeHHE HABBIKOB IIOCTPOCHHS  DJICKTPUYCCKOM
NPUHIUIIAAILHOWM CXEMbl M BBINIOJHEHHS OIEPATUBHBIX TEPEKIIOYCHUN B
pacnpeeMTENbHBIX YCTPOMCTBAX CO CXEMOW COEOUHEHUN «UYEThIPEXYTOJIbHUKY,
M3yYCeHHE KOHCTPYKIIMM, Ha3HA4YCHHWs, COCTaBa M NPUHIMIA COOPKH JaHHBIX
pacnpeaenuTeNbHbIX YCTPOMCTB.

IIJTAH TTPOBEIAEHUA 3AHATHUA:

1. O3HakomIIeHHE C MPAaBUJIAMU TEXHUKU O€30MaCHOCTH;
2. HWHcTpykTax ¥ 03HAKOMJIEHHE C COAEpKaHUEM MPEeACTOAIIEN padoThl;
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W3ydeHne CTpyKTYphI 3JISKTPHYECKON CXEMBI, €€ BUa U Ha3HAYCHHSI,
COop cxeMbl Ha TaOOPATOPHOM CTOJIE;

[TpoBeneHue ONEepPaTUBHBIX MTEPSKITFOYCHUN 10 3a/IaHUIO MTPETOaBaTelIs;
OTKIJIIOUEHHE CTEH A, pa300p CXEMBbI, 0CBOOOXICHUE pabovero MecTa;
[ToaroToBka oTYETa M OTBETOB HA KOHTPOJIBHBIC BOIPOCHI.

NS wnkeWw

KPATKHUE TEOPETHMYECKUE CBEJIEHWA:

Cxema detbipexyroiabHuka npumensiercs B PY 110-750 kB npu yetsipex
NPUCOCANHEHUAX (IB€ JWMHUU U JBa TpaHchopmatopa) U HEOOXOIUMOCTU
CEKLIMOHUPOBAHUSI TPAH3UTHOM JIMHUU IPU MOIIHOCTH TpaHC()OpMATOpPOB OT
125 MBA u Oonee npu HanpsokeHusx 110-220 kB u nr000if MOImIHOCTH TpH
HanpsokeHusix 330 kB u Beime (pucyHok 9.1). B cxemMe co CTOpOHBI JIMHHH
YCTAHOBJIEHBl 4Y€pEe3 Pa3BWIKY JBa BBIKIIOYATEN, NOJKIIOYAEMBIX K pa3HbIM
TpaHcopmaTtopam. JlaHHas cxema o0nagaeT AOCTATOYHO BBICOKOM HaJEKHOCTHIO,
TaK Kak aBapus B JMHUM WIU TpaHCHOPMATOpe MPUBOAUT K OTKIIOUYEHHIO TOJIBKO
MIOBPEXKICHHOIO 3yieMeHTa. HemocTaTok cXeMbl 3aKiIFo4aeTcss B TOM, 4YTO IIPH
OTKJIIOYEHUH OAHOW M3 JHMHHUA TpaHCHOPMATOPHl MOJYYAIOT MHUTAHHE MO OJHOU
JMHUU OT OAHOTO UCTOYHUKA MUTAHUA.
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PucyHok 9.1 - OnekTpnyeckas cxema coeguHeHnn PY «4eTbIpexyronbHuUK»
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NCITOJIB3YEMOE ObOPYJIOBAHUE U MATEPUAJIBI:

— HMcTouHuK nuTaHus ¢ HAOOPHBIM TOJIEM;

— HaGopnas manens;

— Habop wmunuOM0KOB «PacmpenenuTenbHbIe YCTPOMCTBA DIECKTPUUCCKUX
CTAaHIIUM U MOJACTAHIIHI.

YKA3AHUS T10 TIPOBEJIEHMIO IABOPATOPHOM PABOTHI

1. Cobepure cxemy coeauHeHust 0sioka «VICTOUHHMK NMUTaHUS ¢ HAOOPHBIM
nosiem» 1 0510koB «HabopHas nmaHenp.

2. Bxmtouute OJ0K MUTAHMS B PO3ETKY M CETEBOM BBIKIIOYATENb HA JIMIIEBOU
naHenu Onoka «VcTouyHuK muTaHus ¢ HaOOpHBIM Mojem». B ciydae npaBuIbHOMN
CcOOPKU CXEMBbI MUTAHUS JOJKHBI 3aTOPEThCS J1BA 3€JIEHBIX CBETOANOA.

3. Ortkmrounte ceTeBOM BbIKIIOYaTENh Onoka «VCTOYHMK TUTaHUS C
HaOOPHBIM TOJIEM).

4. Cobepute cxemy (pucyHok 9.1).

5. BxkurounTte cereBoil BeIKIItOUaTeNb 010Ka «VICTOUHMK nUTaHUs ¢ HAOOPHBIM
IIOJIEM.

6. Ilo ykazanuto mpernogaBaTeisl MPOBEAUTE ONEPATHUBHBIC NEPEKIIOYEHUS B
cOOpaHHOU cXeMe.

7. OTknoudTe CEeTEeBOM BBIKIIOYAaTeNnb Onoka «VICTOUHHMK TUTaHUS C
HAaOOPHBIM HOJIEM.

8. Pa3bepure MOHTaXHYIO CXEMY COECTUHEHUI.

3ajaHusi HAa  TPOBEICHUE  ONEPATUBHBIX  NEPEKIIOYCHUN  BBIAAIOTCS
mpernojiaBaresieM W B OOIIEM Clly4ae BKJIIOYAIOT JJIEMEHTHl THIOBBIX PpadoT,
MPOBOJIMMBIX Ha PACHpPENIETUTENBHBIX YCTPOMCTBAX OOBEKTOB 3JIEKTPOIHEPTETUKU
Kak JIJIsl HOpMaJIbHOM, TaK U JIJI1 PEMOHTHBIX CXEM:

—  BBIBOJI KOMMYTAI[MOHHOTO arapara B PEMOHT;

— BBOJI KOMMYTAI[MOHHOTO alapara B 3KCILTyaTaluIo;

—  BBIBO/JI BO3JIYIIIHOW JIMHUU B PEMOHT;

— BBO/JI BO3JIYLIHOW JINHUU B 3KCILTYaTaIUIO;

— BBIBOJI T€HEPATOpPA B PEMOHT;

— BBO/JI T€HEpATOPA B IKCILITyaTalHIO.

TPEBOBAHN K OTUETY ITO JJABOPATOPHOU PABOTE

OT4YeT NOKEH COAEPKATh: TUTYJIbHBIN JIUCT; COEPKAHUE; BBEICHHE; KPATKHE
TEOPETUYECKUE CBEJICHUS C YKAa3aHUEM BUAA U3YYAEMOM CXEMBI PACIIPEACIUTEIIBHOTO
YCTPOWCTBA, €€ MPEUMYIIECTB, HEIOCTATKOB, IEPCIIEKTUB PACHIMPEHUS, NPaBUI
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MPOBEJICHUSI ~ ONEPATUBHBIX  MEPEKIIOYEHUN; oOmucaHue J1abopaTOpHOM
YCTAaHOBKH; PE3yJIbTAThl TAOOPATOPHON PAaOOTHI C TIOJHBIM yKa3aHUEM JIEHCTBHUMA IS
MPOBEACHUS  ONEPATUBHBIX  IMEPEKIIOYEHUW 10  33JaHUIK0  MOPENOAaBaTes;
3aKIIFOUYCHHE.

KOHTPOJIBHBIE BOITPOCHI

1. H3yuaemas cxema pacOpelelauTeIbHOIO YCTpPOWCTBAa: BHJ, 00JACTh
IPUMEHEHUs, IPEUMYIIECTBA U HETOCTATKH.

2. [lepcieKTHBBI pacIIMPEHUs JAHHOTO paclpeeuTENbHOIO YCTPOUCTBA.

3. KakoBbl elicTBUS ITepcOHaIa Ha MECTE NMEPEKITIOYEHUN?

4. IlocienoBaTenbHOCTh  JIEWCTBHI  ONEPAaTUBHOIO  MEpCOHaNa  MpH
ONEPAaTUBHBIX MEPEKIIOUYECHHX, TPOBOJMMBIX B JAHHOH 1ab0paTopHOii padoTe.
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