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BBEJIEHUE

VYBaxkaeMblil o0ydaromuiics!

Mertoauueckue ykazanuss 1o yueOHoM gucuumuiuae  OI1.04  OcHoBbI
AIEKTPOTEXHUKU TIO BBINOJHEHHUIO J1ab0paTOpHBIXpaOboT co3aaHbsl BaMm B moMomib s
paboThl Ha TAOOPATOPHBIX PadOTaX, MOJATOTOBKH KHUM.

[IpucTynas K BBIOJHEHHUIO JIAOOPATOPHBIX paboT, Bbl NOMKHBI BHUMATEIBHO
OpOYUTATh 1IeJIb U 3aJlayd J1abopaTOpHOW pabOThl, O3HAKOMUTHLCS C TPEeOOBAaHUSMU K
ypoBHIO Baieil moAroToBku B COOTBETCTBUM C (peepaibHbIMU TOCYAapCTBEHHBIMU
CTaHJapTaMu, KPATKUMHU TEOPETUUECKUMU U Yy4eOHO-METOIUYECKUMHU MaTepraiaMu Mo
TeMe J1abopaTOpHOM pabOThl, OTBETUTH HA BOMPOCHI ISl 3aKPEIUJICHUSI TEOPETUUECKOTO
MaTepuana.

Hanuuue monoxXuTenbHOM OIEHKH IO J1A00paTOPHBIM pabOTaMHEOOXOIUMO JIJIs
jomycka K fk3ameHy mo yueOHou aucturuinae OI1.04 OcHOBBI 3JE€KTPOTEXHUKH,
MO3TOMY B Cllydae OTCYTCTBUSI Ha 3aHATHU MO JIOO00M NpUYMHE WM TMOJYyYEHHUS
HEYJIOBJIETBOPUTEIHHON OLIEHKH BBl MOJKHBI HATH BpeMs IJisi €€ BBIMOJIHEHUS WM
nepecaayu.

Buumanme! Ecnim B mporiecce MOATOTOBKH K Ja0OpaTOPHBIM paboTaM MpH
penieHnn 3a1a4 y Bac BO3HMKAIOT BOMPOCHI, Pa3peliuTh KOTOPhIE CAMOCTOSTENLHO HE
yllaeTcs, He0OXOAMMO OOPATUTHCS K MPENOAaBaTEIIO IS MOTYYEHUS Pa3bICHEHUN HITN
YKa3aHUU.

XKenaem Bam ycnexos!!!
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1. HOACHUTEJIBHASA 3AIIMCKA

1.1. Meroauueckue yka3zaHWs TMpEJHA3HAYEHbI JJI1 BBINOJIHEHUS pPAaOOT Ha
nabopatopHbix paboTtax o yueoHou nucuuruinHe OI1.04 OcHOBBI AIEKTPOTEXHUKH IS
cnenuanbHoctn  CIIO  35.02.08 DOnexrtpudukanuss W aBTOMATU3AIUS CEIBCKOTO
XO3IMCTBA.

JlaGopaTtopHble  pabOTBHINIPOBOJATCS TMOCIE H3YYEHHUS  COOTBETCTBYIOIIMX
paznenoB u TeM yueoHou nuctuuinHbION.04 OCHOBBI AIEKTPOTEXHUKHU.

1.2. BeinonHeHue oOy4aromUMUCS MPAKTUYECKUX PabOT MO3BOJISET UM TOHSTH,
r7Ie ¥ KOTJIa M3y4aeMble TCOPETUUECKHUE TOJIOKEHUSI M MPAKTUUECKUE YMEHHUS MOTYT
OBITH UCIIOJIB30BaHBI B Oyaymieil mpodeccuOHaIbHOM IS TeIbHOCTH.

Llens:

- ¢dopMupoBaHUE TMPAKTUYECKUX YMEHHUH, HEOOXOIWMBIX B TOCICIYIOMICH
yueOHOU 1 npodecCuoHaNbHON NeATEeILHOCTH.

3amaun:

- 00001IUTh, CHUCTEMATU3UPOBATH, YIIIYOUTb, 3aKPENUTh TMOJYyYEHHBIE
TEOPETUYECKUE 3HAHMS 10 KOHKpPeTHbIM TeMaMm aucuuiimHel  OI1.04  OcHoBBI
ANEKTPOTEXHUKH;

- (hopmMupoBaTH YMEHUS MPUMEHSTD MOJTYUEHHBIC 3HAHUS HA TTPAKTUKE;

- BbIpa0OTaTh TpPU PEIICHUH IOCTaBJIEHHBIX 3a/lady Takue Mpo(ecCHOHATBEHO
3HAYMMbIE KauyeCcTBa, KAK CAMOCTOSATEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOpUYECKAs
WHULINATUBA.

1.3. TpeboBanust kK 00pa3oBaTeIbLHBIM pE3yIbTaTaM.

Ha npakTtuueckux 3aHATUAX  peaiu3yeTcsl  MpPAaKTUYECKas  IMOArOTOBKA,
oOydJarommecs: OBIAJCBAIOT TMEPBOHAYAIBHBIMA TPO(HECCHOHATHHBIMA YMEHHUSIMHU H
HaBbIKAMHU, KOTOPHIE B JaJdbHEHIIEM 3aKpEIUISIIOTCA M COBEPUIEHCTBYIOTCS B MpOILECCE
y4eOHOM M TIPOU3BOICTBEHHON MTPAKTHUK.

Pesynpratom ocBoenune qucuurmabl OI1.04 OCHOBBI 3IEKTPOTEXHUKH SBISIOTCA
cootBeTcTBYMOMKE npodeccuonanbHeie (I1IK) n 06mme (OK) komneTeHIUu:

a) npodeccroHanbHbIE KOMIETCHITUN



IIK 1.1. BRINOAHATE MOHTaX 3JIEKTPOOOOPYJOBAaHUS U aBTOMATUYECKUX CHUCTEM
YIpaBJICHUS.

IIK 1.2. BpimonHATe  MOHTa)X M OKCIUIyaTallUl0  OCBETUTEJIBHBIX
MBJIEKTPOHArPEBATENILHBIX YCTAHOBOK.

I[IK 1.3. TlomnepxxuBaTh peXUMbl pabOTbl W  3aJaHHbIE  IapaMeTpPbl
ANEKTPUDUIIUPOBAHHBIX U aBTOMATHYECKUX CHUCTEM YIMPABJICHUS TEXHOJIOTHYECKUMU
IPOLIECCAMHU.

[1IK 2.1. BeInonHsATE MeponpusaTust o 0ecnepeOoHOMY JIEKTPOCHAOKEHUTIO

CEJIbCKOXO3MCTBEHHBIX IIPEAIIPUATUH.

[1K 2.2. BeINOAHATS MOHTAK BO3YIIHBIX JJUHUM 2JIEKTpONIepeiad U
TpaHC(HOPMATOPHBIX MOACTAHIIAM.

IIK 3.1. OcymecTBasTh TEXHHYECKOE OOCITY>KMBAaHUE DJICKTPOOOOPYIOBAHUS U
ABTOMAaTHU3UPOBAHHBIX CUCTEM CEIBCKOXO035MCTBEHHON TEXHUKHU.

I[IK 3.2. JluarHOCTUpPOBATH HEUCIPABHOCTU W OCYIIECTBIATh TEKYUIUA U
KalUTaJIbHBI PEMOHT JJIEKTPOOOOPYIOBAaHUS U aBTOMATHU3HPOBAHHBIX CHUCTEM
CEJIbCKOXO35MCTBEHHON TEXHUKH.

IIK 3.3. OcymecTBisiTh HaA30p M KOHTPOJIb 32 COCTOSIHUEM M JKCILTyaTaluein
ANEKTPOOOOPYIOBAaHUS W aABTOMATU3MPOBAHHBIX CHUCTEM CEIbCKOXO3SHCTBEHHOMN
TEXHUKH.

IIK 3.4. VyactBoBaTh B TIPOBEACHHUU MCHBITAHUN 3JIEKTPOOOOPYIOBAHUS
CEJIbXO3MPOU3BOJICTBA.

IIK 4.1. YdactBoBaTh B IUUIAaHMUPOBAHMM OCHOBHBIX IIOKa3zaTelel B 001acTu
obecrieueHUsT PaOOTOCIIOCOOHOCTH IJIEKTPUIESCKOTO XO35HUCTBA CEITBCKOX03SHCTBEHHBIX
MoTpeOuTENe U aBTOMAaTU3UPOBAHHBIX CHCTEM CEIIbCKOXO035WCTBEHHOW TEXHUKHU.

[1K 4.2. [InarupoBaTh BHIMOJIHEHUE PA0OT UCTIOTHUTEIISIMH.

I1K 4.3. OpranuzoBbIBaTh pabOTy TPYJOBOI'O KOJJIEKTUBA.

IIK 4.4. KoHTponaupoBaTh XOJ U OLEHUBATh PE3YyJbTaThl BBINOJIHEHUS pPadOT
VCTIOJIHUTENSIMH.

[IK 4.5. Bectn yTBEpKACHHYIO YYETHO-OTUETHYIO JOKYMEHTALIHIO.

b)  oOmue koMIeTeHIUN



OK 1. TloHumaTh CYHUIHOCTh M COLMAJIBHYIO 3HAYUMOCTh CBOEHM Oynyiei
npodeccun, NposiBIAATh K HE yCTOWYUBBIN UHTEpEC.

OK 2. OpraHu3oBblBaTb COOCTBEHHYIO [J€ATEIbHOCTb, BBIOMPATH THUIIOBBIE
METOAbl W CHOCOOBI BBIMOJTHEHUS NPO(PECCHOHANBHBIX 3a/Jay, OLEHUBATh UX
3 PEKTUBHOCTH U KaU€CTBO.

OK 3. IlpuHuMmath penieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTyaUUsAX M
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiiTh MOUCK U UCIOJIb30BaHUE UHPOPMALIUU, HEOOXOIUMOM /1St
3G ()EKTUBHOTO BBIMOJHEHUS TNPO(PECCHOHANBHBIX 3a7ad, MNpodecCUOHANIBHOTO U
JUYHOCTHOTO Pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALUOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
npodeccuoHaIbHOU 1eITeTbHOCTH.

OK 6. Paborate B KOJJIEKTHMBE W B KoMaHzae, 3>PQGEeKTHUBHO o0O0maThCcs C
KOJUIETraMu, pyKOBOJICTBOM, NMOTPEOUTEISIMU.

OK 7. bparp Ha cebs OTBETCTBEHHOCTh 3a pabOTy UWIEHOB KOMAaHJIbI
(MOTYMHEHHBIX), 32 PE3YyJIbTAT BHIMOJHEHUS 3aJaHHM.

OK 8. CamocTOsITENBHO ONPENETATh 3a/1a4u MPO(PECCHOHATBLHOTO U JTMYHOCTHOTO
pa3BUTHs, 3aHUMATHCS CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHMPOBATh TOBBIIIICHUE
KBaTH(pUKAITHH.

OK 9. OpuentupoBaTbCsi B YCIOBHUSIX YacTOM CMEHBI TEXHOJOTHWA B
npoeccCHoHaNbHOM AESITEIEHOCTH.

B  pesynbrare  BHINONHEHUS  MPAKTUYECKUX  (JTa0OpaTOpHBIX)  padoT,
MPEeyCMOTPEHHBIX  mporpamMmmort mno  aucuuminHeOIl.04  DnexkTpoTexHuka H
AJIEKTPOHMKA, O0YUAIOIMIMICS TOJIKEH:

YMerTs:

V14uutaTe NpUHUUINATIBHBIE, TEKTPUUECKHE U MOHTAXHBIE CXEMBI;

Y2paccunuTsiBaTh mapaMeTphl AIEKTPUUECKUX, MATHUTHBIX LIETEH;

VY3 cobupath 3NEKTPUUECKUE CXEMBI;

VY4n0np30BaThCsl 3JEKTPOU3MEPUTENBHBIMU IPUOOPAMH U IPUCTIOCOOJICHUSIMU;

VY5 npoBOAWTH CpalllMBaHHE, CIANKY M U30JISIUUIO ITPOBOJOB U KOHTPOJHUPOBATH
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KaueCTBO BBIMOJHIEMBIX PadoT;

3HaTk:

3121EKTPOTEXHNYECKYIO TEPMUHOJIOTHIO;

320CHOBHBIE 3aKOHBI JIEKTPOTEXHUKH;

33THUIIBI ANEKTPUUECKUX CXEM;

34npaBuiia rpaduuecKoro U300paXKeHUsI DIIEMEHTOB AIEKTPUUECKUX CXEM;

35MmeToanl pacy€Ta INEKTPUIECKUX LIETEH;

360CHOBHBIE JIEMEHTHI MJIEKTPUUECKUX CETEM;

37NpUHIUTIBI NeNUCTBUS, YCTPOUCTRBO, OCHOBHBIC XapaKTEePUCTUKHU
AIEKTPOUZMEPUTEIIHLHBIX MPUOOPOB, IESKTPUUECKUX MAIIIMH, allapaTypbl YIpPaBICHUS
U 3aIUTHI;

38 cxeMbl ANEKTPOCHAOKEHHUS;

390CcHOBHBIE MTpaBUIIa IKCIUTYaTallMU AJIEKTPOOOOPYI0BAHNS;

310 crmocoObl SKOHOMHH JICKTPOIHEPTUH;

311 oCHOBHBIE JIEKTPUUYECKHE MATEPHUAIIBL;

312 nmpaBuna cpaniuBaHusl, CIAWKU U U30JISLUN IPOBOJOB.

31¢usuueckue OCHOBBI  SABJICHUA B  DJIEKTPUYECKUX  IENSAX,  3aKOHBI
ANEKTPOTEXHUKH,

32MeToAbl aHaIu3a JIEKTPUUECKUX U MArHUTHBIX 1ETIEH;

33mpuHIMIBI paOOTHI OCHOBHBIX AJNEKTPUUECKUX MAIINH, UX pa00Yne U ITyCKOBBIC
XapaKTEPUCTUKH;

34371€MEHTHYIO 6a3y COBPEMEHHBIX AIEKTPOHHBIX YCTPOWCTB
(TOTyIPOBOTHUKOBBIX JUOAOB, TPAH3UCTOPOB U MUKPOCXEM);

35mapaMeTpbl COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB (YCUIIUTENEH, BTOPUUHBIX
HMCTOYHUKOB MUTAHUS U MUKPOIPOLIECCOPHBIX KOMILIEKCOB);

36IpUHITUIIBI JEHCTBUS YHUBEPCATBHBIX OA3UCHBIX JIOTHYECKUX JIEMEHTOB.

1.4. CTpykTypa NpakTU4E€CKOTO 3aHSITHUS.

[IpakTyeckoe 3aHsATHE MPOBOJUTCA B COOTBETCTBUM CO  CIEAYHOIIEH
CTPYKTYpOIL:

BBoanas yacTs:



- OpraHU3alMOHHBIA MOMEHT;

- MOTUBAIUS YYEOHOU NeSTEIBHOCTH;

- COOOIIIEHUE TEMBI, TOCTAHOBKA 1IEJICH;

- IOBTOPEHUE TEOPETUUECKUX 3HAHUN, HEOOXOIUMBIX JJIsl paOOTHI;

- BbIJIaua 3a/1aHus;

- OIIpeIeJICHUE aITrOpPUTMa;

- THCTPYKTaX MO TeXHUKE O€30MaCHOCTH;

- O3HAKOMJIEHHUE CO Crocobamu (puKcaluu MoJy4eHHBIX PE3YyJIbTaTOB;

- JIOMTYCK K BBITIOJIHEHUIO PA0OTHI.

CamocTosTenbHast paboTa 00y4JaroIierocs:

- oTIpejiesieHUe MyTel pelIeHus TOCTaBJICHHON 3a/1a4H;

- BBIpa0OTKA MOCJEA0BATEILHOCTH BBITTOTHEHUS HEOOXOIUMBIX JE€HCTBUM;

- MPOBEJICHHUE DKCIIEPUMEHTA (BBIMOJHEHNUE 3a/IaHNM, 3a7a4, YIIPaKHEHUHN );

- COCTaBJICHHE OTYETA,

- 0000111eHre U CUCTeMaTH3alUs TIOJTYYEHHBIX pe3yabTaToB (TaOmuIbl, TpaduKH,
CXEMBI U T.IL.).

3aKIIO4YUTENbHAS YACTh:

- TIOJIBE/ICHNE UTOTOB 3aHATHS: AaHAIHN3 XO0J1a BHITIOJHEHUS U PE3yJIbTaTOB PaOOTHI
oOydJarommxcs;

- BBISIBJICHHE BO3MOKHBIX OIMHOOK U OTNpeIeJICHUE TPUYUH UX BO3SHUKHOBEHNS,

- 3aIIUTa BBHITIOJIHEHHON PaOOTHI.

OO6s3aTrenpHas ayIUTOPHAS HArpy3Ka HA MPAKTUUYECKOE 3aHATHE — 2 Jaca.

1.5. O6mue TpeOGoBaHUS 110 TOATOTOBKE M BHIMOTHEHUIO MTPAKTUUYECKON PaOOTHI.

[Tpu BBIIONTHEHUHM PaOOT HA MPAKTUYECKHUX 3aHATUSIX MO Y4eOHOW NHUCIUILTNHE
OI1.04 OcHOBBI 3JEKTPOTEXHUKUOOYUAIOIIUECS JOJDKHBI COONIOJATh CJETYIOIINE
TpeOOBaHUS :

1. K BBHINOTHEHWIO TMPAKTHYECKUX (JTa0OpaTOpHBIX) paboT HEOOXOIUMO
MPUTOTOBUTHCS 10 Hauyajla 3aHATHS, HUCIOJIb3YyS PEKOMEHIOBAHHYIO JHUTEPATYpy U

KOHCIIEKTHI JIEKIIHI.



2. OOyuatonuecss 00s3aHbl UMETh MPU cebe JTMHENKY, KapaHnaaill, TeTpaib AJis
MIPAKTUYECKUX 3aHATHUM.

3. OtueTsl 1O MPAKTHYCCKHUM 3aHATUAM IOOJIZKHBI BKIIIOYAThH B cebs CJICAYIOIINC

ITYHKTBI:
L4 Aata InNpoOBEACHUA IMPAKTUYCCKOTO 3aHATHA;
L4 Ha3BaHUC IMMPAKTUYCCKOI'O 3aHATHA U €TI0 LCIIb,
L4 KpaTKI/Iﬁ MOPAAOK BBINIOJIHCHUS 3aHATHSA,
L4 JaJICC IMUIICTCA ((XOI[ pa6OTBI>> N BBIIOJIIHAIOTCA 3TaIllbl MPAKTHUYCCKOI'O

3aHATHUS COTJIIACHO TOPSIKY, yKa3aHHOMY B paboTe.

4. Tlpu MOATOTOBKE K C/laye OTYeTa MO MPAKTUYECKOMY 3aHSITHIO, HEOOXOAMMO
OTBETUTH Ha MPEJIOKEHHBIE KOHTPOIHHBIE BOTIPOCHI.

5. TpeGoBaHus 1Mo 0OPOPMIICHHUIO OTUETA.

Hanpumep:

O0beM MoXKeT KojebaThesi B mpezenax 5-10 meyaTHBIX CTpaHUIl, B 3aBUCUIMOCTH
OT paboTHI: TEKCTHI TOJKHBI OBITh Hamedatanbl 14 keriieM TimesNewRoman, epes 1,5
MHTEpBaja, Moyl CTPAHMIl: BEpXHEee, HIDKHEe — 2 cM, JieBoe — 3 cM, mpaBoe — 1,5 cwm,
ab63arm.orctymn — 1,5 cm mmu 10-15 pykonmucHBIX; Bce MIPUIIOKEHUS K paboTe HE BXOJIAT B
ee o0BeM.

PaGora nomkHa OBITH BBINIOJHEHA TPAMOTHO, C COOJIOJEHUEM KYJIbTYpPHI
U3JI0KCHHUSL.

O0s13aTeNIbHO TOJKHBI UMETHCS CCHUIKM Ha UCIIOJIb30BAHHYIO JIUTEPATYPY.

JlomkHa OBITDH cobuoieHa MOCJIE1I0BAaTEIbHOCTD HaIHNCAHUA
O6ubmuorpaduyeckoro amnmapara.

6. Ecnu ordyer mo paboTe He ciaH BOBpeMS (10 BBIMIOJHEHUS CIlIEeTyIOIIeH

paboThI) 1O HEYBAXKUTEIBHON NIPUYMHE, OTICHKA 32 pabOTy CHIKAETCS.
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Kpurtepun u mkana olieHUBaHUS MPAKTUYECKOT0 3aHATHUS (11a00paTopHO pabOThI)

2. KPUTEPUU OLUEHUBAHUSA

No
o/

Kpurepun oueHuBanus

Onenka

MIPE/ICTABIICHHBIN OTUYET BBITIOJHEH B MTOJIHOM
COOTBETCTBUH C 3aJJaHHEM;

U3JI0’)KCHHE TPaMOTHOE, YETKOE U
apryMEHTHPOBAHO;

Ha BCE IMOCTaBJIECHHBIE [0 TEMATUKE JaHHON
pabOThI BOMPOCH! JaHBI HCUEPITHIBAFOIITUEC
OTBETHI, IIPH 3TOM peUb 00yJaroerocs
OTJIMYACTCS JOTMUECKOMN
IIOCJIEIOBATENHLHOCTEIO, YETKOCTBIO,
IIPOCJICKUBACTCS YMECHHE JIeJIaTh BBIBOJIBI,
0000111aTh 3HAHUS U IPAKTHYCCKUMA OTIBIT

5 «oTau4HO»

PEACTaBICHHBINA OTYET BBHIMIOJHEH B TTOJIHOM
COOTBETCTBHUH C 3aJaHHEM;

U3JI0KEHUE TPAMOTHOE, Y€TKOE U
apryMEHTHPOBAHO;

Ha ITOCTaBJIEHHBIE 10 TEMATUKE JTaHHOMI
PaboTHI BOIIPOCHI JIaHBI UCUEPIIBIBAIOIIIHE
OTBETHI, IIPHU 3TOM pPedb 00yUaIOIIEerocs
OTJIMYACTCS JTJOTMUECKOMN
II0CJIEIOBATENBHOCTRIO, YETKOCTBIO,
IIPOCIICIKUBACTCS YMEHHUE JIeTIaTh BHIBOIBI,
0000111aTh 3HAHUS U MPAKTHYECKUN OIIBIT.
Bo3M0XHBI HEKOTOpPBIE HETOYHOCTH TIPH
OTBETaX, OJITHAKO OCHOBHOE COJICpKaHUE
BOITPOCA PACKPBITO ITOJTHO

4 «xXopomuio»

MIPEICTABICHHBIN OTYET BBHITIOJHEH B MTOJIHOM
COOTBETCTBHH C 33]aHUEM;

M3JI0KEHHUE TPAMOTHOE, YETKOE U
apryMEeHTHPOBAHO;

Ha TTOCTABJICHHBIE TI0O TEMATHKE JTAHHOU
paboThI BOMIPOCHI, JaHBI HETIOTHBIE, C1a00
apryMEHTHPOBAHHBIE OTBETHI;

HE JaHbI OTBETHI HA HEKOTOPHIE BOTIPOCHI,
TpeOyIOre MIEeMEHTAPHBIX 3HAHUN TEMBI

3 «yIOBIIETBOPUTEIBHO»

HpeI[CTaBHCHHBIﬁ OTYCT BBIIIOJTHCH B IIOJIHOM
COOTBCTCTBHHU C 3aJaHUCM,

2 «HEYOBJICTBOPUTEIHLHOY
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U3JI0’)KEHUE IPAaMOTHOE, YETKOE U
apryMEHTHUPOBAHO;

o0yJarouuiicst He MOHMMAET BOIIPOCOB 110
TEMaTUKe JTaHHOM pabOoThl, HE 3HAET OTBETA Ha
TEOPETUUECKUE BONPOCHI, TPEOYIOIHUE
JJIEMEHTAPHbIX 3HAHUN JaHHOU TEMBI
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3. MIEPEYEHb IPAKTUYECKHUX 3AHATUI

(JIABOPATOPHBIX PABOT)
Ne | HazBanue npaktudeckux 3aHsatuil | KonmnuectBo yacoB |  dopmMupyemblie
m\i KOMIICTCHI[UU B
COOTBETCTBUU C
dI'OC CIIO
1. | JJaGoparopnas pabora No 2 OK1- OKO9,
1OnpiTHAas MpoBEpPKa CBOWCTB [IK1.1- T1K1.3;
MOCJICIOBATEIBHOTO COCAUHCHUS I1K3.2; IIK4.5
PE3UCTOPOB
2. | Jlaboparopnast pabota No 2 2 OK1- OKO9,
OmnbITHas MPOBEpPKA CBOMCTB [IK1.1- I1K1.3;
[IapaJUyIEIbHOIO COCAUHECHUS [1K3.2; TIK4.5
PE3UCTOPOB
3. | JJaGoparopHnas pa6ota Ne 3 2 OK1- OK9,
Hccnenopanue 1eneu IIK1.1- TIK1.3;
nepemeHHoro Toka CRC u LC [1K3.2; TIK4.5
4. | JJabopaTtopHas padota Ne 4 2 OK1- OK9,
UccnenoBanue HEpa3BETBICHHOM IIK1.1- T1K1.3;
nenu rnepemerHoro Toka ¢ RLC. I1K3.2; IIK4.5
5. | JJaGoparopnas pa6ota Ne 5 2 OK1- OK9,
HccnenoBanue pa3BeTBICHHOMN IIK1.1- T1K1.3;
nenu rnepemerHoro Toka ¢ RLC. I1K3.2; I1IK4.5
6. | JlaGoparopnas padota Ne 6 2 OK1- OKO,
[IpssMbIe U1 KOCBEHHBIE METOIbI IIK1.1- T1IK1.3;
U3MEPEHUS COMTPOTUBIICHMUS. I1K3.2; I1K4.5
7. | Jlaboparopnas pabota Ne 7 2 OK1- OKO,
N3mepenue cos ¢ a1 ueneii u f [1K1.1- TTK1.3;
MMATAIOMICH CETH. I1K3.2; IIK4.5
8. | JIaboparopnas padota Ne 8 2 OK1- OKO,
N3mepeHnne MOIIHOCTH B LEISIX IIK1.1- T1K1.3;
MOCTOSTHHOTO M IEPEMEHHOTO TOKA. I1K3.2; I1K4.5
9. | JIaboparopnast pabota Ne 9 2 OK1- OKO,
N3mepenue 31 sHEeprum B IIK1.1- I1K1.3;
onHodazHou 1 Tpex(da3zHOU Ienu [1K3.2; TIK4.5
MIEPEMEHHOT0 TOKa
10. | JTaGoparopnast pabota Ne 10 2 OK1- OKO,
HccnenoBanue TpexdaszHoi 1ienu IIK1.1- I1K1.3;
MIpU COEAMHEHUH NoTpeduTeneit A [1K3.2; I1K4.5
11. | Jlabopatopnas padota Ne 11 2 OK1- OK9,
NccnenoBanue tpexdazHoit nenu IIK1.1- I1K1.3;

13



IIPU COEIMHEHUHU noTpeduTeneit A I1K3.2; TIK4.5
12. | JJaboparopnas pabora Ne 12 OK1- OKO9,
HccnenoBanue TpexdazHo nenu [1K1.1- TIK1.3;
IIPU COEIMHEHUHU noTpeduTeneit Y I1K3.2; TIK4.5
13. | JJaboparopnas pa6ota Ne 13 OK1- OKO9,
UccnenoBanue tpex (pazHoil nenu [1K1.1- IIK1.3;
IIPU COEIMHEHUU noTpedbuTenen Y [1K3.2; TIK4.5
14. | JJaboparopnas pabota Ne 14 Ilyck OK1- OKO9,
B XOJ TpeX(}a3HOTr0 aCUHXPOHHOTO [IK1.1- I1K1.3;
JIBUTaTelIsl Ha HOHM)KEHHOM I1K3.2; IIK4.5
Hanpspbkenud. [lepexiouenue coY
Ha A.
15. | JJaboparopnas pabota Ne 15 Ilyck OK1- OKO9,
B X0 Tpex(ha3HOro aCHHXPOHHOT'O [IK1.1- T1K1.3;
JIBUTaTels Ha MOHM)XKEHHOM I1K3.2; IIK4.5
HaIPSKEHHUU.
PeocrarHbiii myck.
16. | JTaGoparopnas pa6ora Ne 16 ITyck OK1- OKO9,
B X0 Tpex(a3HOro aCHHXPOHHOTO [1K1.1- I1K1.3;
JIBUTATEJNS] C KOPOTKO3aMKHYTBIM I1K3.2; I1K4.5
pPOTOPOM B OAHO(A3ZHOM pEKUME.
17. | Jlaboparopnas pabora Ne 17 ITyck OK1- OK9,
B XOJ MaIlIMHBI HOCTOSHHOTO TOKa IIK1.1- T1K1.3;
B PEKHUME TeHeparopa I1K3.2; T1K4.5
18. | JJaGoparopnas pabora Ne 18 ITyck OK1- OKO,
B XOJ MaIlIMHBI HOCTOSHHOTO TOKa IIK1.1- T1IK1.3;
B PEIKUME AJIEKTPOJIBUTATES. I1K3.2; T1K4.5
19. | JJaGoparopnast pabota Ne 19 OK1- OKO,
COopka cxeM yrpaBiIeHUS [1K1.1- T1K1.3;
HEPEBEPCUBHBIM [1K3.2; TIK4.5
JIEKTPOIPUBOJIOM
20. | Jlaboparopnast pabota Ne 20 OK1- OKO,
COopka cxeM yrpaBiIeHHUS IIK1.1- T1K1.3;
PEBEPCUBHBIM AJICKTPOIPUBOIOM I1K3.2; I1K4.5
21. | JTaGoparopnast pabota Ne 21 OK1- OKO,
Onpenenenue nNoTepb YHEPTUM B IIK1.1- I1K1.3;
JIMHUAX dJIEKTponepeay I1K3.2; I1K4.5
22. | Jlaboparopnast pabota No 22 OK1- OK9,
N3mepenune conpoTuBieHUs IIK1.1- I1K1.3;
3a3eMJICHUS I1K3.2; IIK4.5
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4. ”IHCTPYKTHUBHO - METOANYECKHUE YKA3ZAHMUS 110
BBINOJIHEHUIO JIABOPATOPHOM PABOTHI HA IPAKTUYECKHUX
SAHATUAX

JIABOPATOPHASA PABOTA Nel
TEMA: «OnpITHast MpOBEPKA CBOMCTB MOCIEA0BATEIBHOTO COEAUHEHUS PE3UCTOPOB»
[Ipo1OmKUTENBHOCTD TPOBEAEHUS — 2 Yaca

HEJIb: DkciepruMeHTalbHO O MOKa3aHUSIM U3MEPUTENBHBIX TPUOOPOB MpH
W3MEHEHUHU MMapaMeTpoB 3J1. I[enu npoHadmoaaTh 3aBucumocts |,U,R (cuiibl Toka,
HaIPSKEHUS, COTIPOTUBIICHUS ).

Oo6opynoBanmue:
1. JlaGopatopHblii CTEHI,
2. Ilmara Nel,
3. PAl — amnepmetp noctosiHHOoro Toka 0,25A
4. PV1 — BonbTMETp MOCTOSHHOTO TOKa 450V
5. PV2 - Bonbr™MeTp noctossHHOTO ToKaS0V,
6. R2 — R5 — pe3uctopsl conporusieauemM 200 Owm,
7. CoenuHUTENbHBIE TPOBOJIA.
. R2
PRy CH—L
e 1
-
PA1l i R3 +
100V (V) PV1 I CV) PV2
i , i

ITopsaoK BbINOJIHEHUS PA0OTHI:

1. YcranoButh npeaen uzMepenus ammepmerpa 0,25A.

no

OnpenenuTs IIEHY OAHOTO JIETICHUSI aMIIepMETPA.

3. CoOpath 11emb 1o cxeme, CTPOro co0ITr01ast MOISIPHOCTH (TUTIOC K TUTIOCY, MUHYC K
MUHYCY), TOJKITIOYasi CXeMY K KJIEeMMaM MMUTAHUS TIOCTOSTHHOTO Toka «- 0 —
120V» mrratuBa mpuOOPHOTO.

4. C pazpenieHusi pyKOBOJHUTEIS BKIIFOYUTH OJIOK TUTaHUSI.

5. Hcnoinb3yst HICTOYHUK MOCTOSSHHOTO TOKA YCTaHOBUTH HampsikeHue 100B no

BOJIbTMETPYPV 1.
15



6. M3MmepbTe 001Ul TOK B 1IeNH C ToMoIIIbio amniepmeTpa PA1, a Takxe ¢ mOMOIIbIO

BoJIbTMETpa PV?2 najneHue HanmpspKeHHs Ha KaXkKIOM Y4acTKe MOCIeI0BaTeIbHON

1enu (Ha KaXJa0M pe3ucTope), coooas moasipHOCTh BOJILTMETpa (TUTIOC K

IUTIOCY, MUHYC K MUHYCY ).

N3meputhb Berunciaurs

UZ(B) U3(B) U4(B) U5(B) |(A) Rz(OM) R3(OM)

R4(OM)

R5(OM)

U(B)

7. TlpoBepbTte 3akoH OMa, UCTIONB3YS PE3yJIbTaThl U3MEPEHUH.

8. OHpeIICJII/ITC COIIPOTHUBJICHUC KAXKIAOTO y4aCTKa I10 CJICAYIOIINM q)OpMyHaMI

U2=I'R2 - R2=T, U3=I'R3_) R3:_,
U4:I'R4_—) R4:T'U5:IR5_) Rszﬁ

Uz U3 .

I
Uy

I

9. OOGuiee HanpspkeHUe onpenenuTe no 3akoHy Kupxroda:

U:U2+U3+U4_+U5

KoHTposbHBIE BONIPOCHI:

1. Or yero OyzaeT 3aBUCETH MaJICHUE HANIPSKEHUS Ha pe3ucrope, Hanpumep Us?
2. Kak yuraercs 3akon Oma?

3. Kaxk o 3akony Oma HailTH HanpspKeHUE U COMPOTUBIIEHUE?

4. I'me nmpakTU4YeCKu NMpUMeHseTcsl 3akoH Oma?

TEMA: «OnbITHasi IpoBepKa CBOMCTB MapajlIeIbHOTO COSTMHEHUS PE3UCTOPOB»

JIABOPATOPHAS PABOTA Ne2

[TpoaoXKUTENBHOCTh TPOBEICHUS — 2 Yaca

HEJb: Ilposepka 3akoHa OMa [1Jis MapajijieIbHOTO COETMHEHUSI IPUEMHHUKOB

QJICKTPOSHCPI'UH.

No obhwbdhE

OBOPYJTOBAHMHE:

JlaGopaTopHBIii CTEH,

IInata Nel,

PAl — amnepmeTp NOCTOSHHOTO ToKa 1A.

PA2 - amniepmeTp moctossHHOTO ToKa 0,25A.
PV1 — BonbT™MeTp noctosiHHOrO TOKa S0B.

R2 — R5 — pesuctops conpotusieruem 200 Owm,
CoenuHHTENbHBIE IPOBOA.
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l % 2
30V C\) : ¥ ¥ :Iv: :]v: ) CA_
_ []Rl [] R3 []m [] RS

HOPAAOK BBIITIOJITHEHUSA PABOTDI:

YcranoButh npenen uzmepenus amnepmerpa PAL — 1A.
OnpenenuTh 1IeHy OJIHOTO JesieHus amrepmerpa PAL.
YcranoBuTh npenen uzMepenus ammnepmerpa PA2 — 0,25A.
OrnpenenuTh 1IeHy OJTHOTO JIeJieHus amriepmerpa PA2.

Ok wnNE

CoOpaTs 11e11b 10 cXeMe, CTPOro co0JIroAas MOJSIPHOCTD (TUIIOC K TITIOCY,

MHUHYC K MUHYCY), TIOJIKJI0Yasi CXeMY K KJIEMMaM MUTaHUs TOCTOSIHHOTO TOKa

«- 0 - 30V» mraTuBa npubOOPHOTO.

6. C pa3pemieHusi pyKOBOJIUTEINS BKIFOUYUTD OJIOK MUTAHUS.

/. Wcnonb3yst ICTOYHUK MOCTOSTHHOTO TOKa YCTaHOBUTH HampsikeHnue 30B mo
BOJIbTMETPY PV 1.

8. H3amepbTe 00mTHIA TOK B 1IN ¢ TOMOIIIBI0 amnepmerpa PAL, 1 Tok B nienu

KaXXJIOTO pe3ucTopa ¢ oMol amnepmerpa PA2, cobmroaas moiasspHOCTh

amrnepmerpa (IUIC K III0CY, MUHYC K MUHYCY).

HN3meputhb Boraucinurs

|2(A |3(A |4(A |5(A U(B Rz( Rg( R4( Rs( gz(C g3(C g4(C gs(C

9. IIpoBepsbre 3aKk0H OMa, UCTIONB3YS PE3YIbTATHl U3MEPECHUIA.

U U

R2=_; R4_=_, I=Iz+13+14+15
I Iy
U U

R3=_; R5=_, U=U2=U3=U4_=U5.
I3 I

10.Ompenenute TPOBOANMOCTH YIACTKOB:

I Iy

92 = U’ 9as = U’
I3 I

g3z = U’ gs = U’

17




I=U-(g,+93+ 94+ gs).

KoHTpoJbHBIC BONIPOCHI:

1. Kakas oTIM4YuTeNIbHAsI 0OCOOCHHOCTD MapajuIeIbHOTO COCTUHECHUS PUEMHUKOB?
2. Kak uuraercs nepsblii 3akoH Kupxroda?
3. Kak u3MeHHuTCs TOK B OOILEH LIETIH:

a).pYU YMEHBIIEHUH OJHOTO U3 NapajljIeIbHO BKIIOYEHHBIX COMPOTUBICHUN?
0).1pu YBEJIMYEHUHU OJIHOTO U3 MapaLIeIbHO BKIIOUYEHHBIX COMPOTUBICHUN?
4. Hanumute ¢hopMysy BHIYUCICHHS 00IIe MPOBOAUMOCTHU (COMPOTUBICHUS )

napajuiesIbHON e, COCTOSALIEH U3 «N»ITPOBOJIUMOCTEHN (COMPOTUBIICHUH )
Pa3JIMYHON BEIIMYUHBI.

5. Kak noBIUSIIOT HA TOKHM M HANPSXKEHUA B IENU KOPOTKOE 3aMbIKAHUE BBIBOJIOB, XOTSI
OBl OJTHOTO W3 COMPOTUBIICHU?

JJABOPATOPHAS PABOTA Ne3
TEMA: «lccnenoBanue nemneit nepemenHoro Toka CRC u LCo».
[TpomomKUTETLHOCT TPOBEJICHUS — 2 Yaca

HEJIb: MccnenoBanue 3MEKTPUUECKON LIETHU TIEPEMEHHOI0 TOKA, COIEPKaIIECH
MOCJIEI0OBATEIILHO COEIMHEHHBIE AaKTUBHOE U EMKOCTHOE COTIPOTUBIICHUS.

OBOPYJIOBAHME:

JlaGopaTopHBI CTEHI.

ITnata Ne2.

Hcrounuk nepemennoro toka: ~0 — 250 B.
PA - amniepmerp nepemenHoro toka 0,5 A.
PV - BosnbTMeTp nepemenHoro Toka 250 B.
Konpgencaroper: C1=C2=4 mx®.
AxTuBHOE conpotuBieHue R1=750 Om.

O N OhwWDdDE

CoenMHATEIBHBIC MPOBO/IA.
Punc.1.
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~0-250V Vo E
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HOPAAOK BBIITIOJITHEHUSA PABOTDI:

Co0pats cxemy coriacHo Puc. 1.

PV

Ycranosute nepexiatouarenb JIATP B monoxenne «~ 0 — 250 V».,

[Toxgkmtounrte cxemy K kiieMmaM nutanus «~ 0 — 250 Vy» u ycraHoBute

Hanpspkenne 220 B BpaiienueM pydku aBToTpanchopmaropa.

N3MeHsis BeIuYrMHy eMKOCTH (MI0ICOEAMHUB TapalijieIbHO eMKOCTh C2),
u3MepbTe TOK B 1ienu [, Hanpsbkenus: Ha aktuBHOM Ua u emxoctHoM Uc

COIIPOTHUBJICHUAX.

Brruucnure 1o pe3yiabTaTaM U3MEpPEeHUN:

© N kDN E

9.

EmxocTtekoHeHcaTopa C;

[TommHOE conpoTUBIIeHUE LIENH Z;

[TomHy!0 MOIITHOCTS T1ETH S;
AKTHBHYIO MOIIHOCTb LenH P;

KoaddunmeHT momuocTH COS @,

AKTHBHOE COMPOTHUBIICHUE 1IeTH R;
EmMkocTHOE conpoTuBiieHue nenu Xc;

PeakTuBHY10 (EMKOCTHYI0) MOIIHOCTH 1enu Qc;

VYron casura a3 Mexay TOKOM U HaPSHKEHUEM .

6. PesynbraThl u3MEpEeHU 1 BRIYMCICHUH 3aMicaTh B TAOJIHILY:

Nsmeputs

Brruuciaure

|
(A)

U
(B)

Ua
B)

Uc
(B)

Z
(Om)

R
(Om)

Xc
(Owm)

C
(@)

S
(BA)

P
(BT)

Qc
(Bap)

CoS @

©)

Onun
KOHJICHCATOP

JIBa

KOHJACHCATOpAa
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®OPMYJIbI:

Z_U S=U-1
|
P=Ua-I
R Ua
I QC =Uc-1
Uc
Xo=T l
cosQ = —
S
¥ 1
=— —Uc
C™w-C @ =arctg——
P
w=2-m-f
f=50 I'y
KoHTposbHBIE BONIPOCHI:
1. Kak 3anuceiBaercst popmysia eMKOCTHOTO COMPOTUBIICHUS ?
2. Kakum 006pa3oM MOXHO U3MEHUTh EMKOCTHOE COIPOTUBIICHUE?
3. Kak cBs13aHbl cujla TOKa ¥ HaNpsKEHHE B LIEMU C pealbHbIM KOHJIEHCATOPOM?
4. Kak MOXXHO HAaWTH ITOJIHOE CONPOTUBIICHUE LIEIHN, 3Hasi aKTUBHOE U EMKOCTHOE

COIMPOTHUBJIICHHUA ATOM HGHI/I?

5. Kak M0>XHO HalTH TOJIHYIO MOIIIHOCTH II€TTH, 3Hasl aKTUBHYIO U PEAaKTHUBHYIO
MOIITHOCTH DTOM 11enu?

6. 3amucarh 3aKOH M3MEHEHHS TOKA M HAIPsDKEHMs B 1emu, eciu Wy=-30°.

JJABOPATOPHAS PABOTA Ne4
TEMA: «/ccnenoBanne Hepa3BETBICHHOM IIeny repeMeHHoro Toka ¢ RLC»
[TpoaoXKUTEILHOCTh TPOBEICHUS — 2 Yaca

I EJIb: MccienoBaHue 31EKTPUUECKON LIEMHU TTIEPEMEHHOIO TOKA, COJIEpKaIIEH
IIOCJIEIOBATENBHO COEIUHEHHBIE HHAYKTUBHOE U EMKOCTHOE COIIPOTHUBIICHHS.
HccnenoBanue sBICHUS pE30HAHCA HANIPSKEHUN.

OBOPYJTOBAHMUE:

JlaGopaTopHbIif CTEH .

ITnata Ne2.

HcTtounuk nepemennoro toka: ~0 — 250 B.
PA - amniepmerp nepemennoro toka 0,25 A.
PW — BartmeTp nepemeHHOTO ToKa 75 BT.

asrwdE
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6. PV 1- BonmbT™MeTp nepemeHHoro Toka 60 B.
7. PV 2- BonpT™MeTp nepemeHHoro Toka 60 B.
8. PV 3- BonbT™MeTp nepemenHoro Toka 60 B.
9. Kongencaropsl: C1=C2=C3=4 mMk®.

10.Karymka nngyktuBHocTH 3800 BuTKOB 380V € cepaeUHUKOM.
11.CoenuHuTENBHBIE TPOBO/IA.

Puc.1.
*U
L
=+=I % I
/37N

e U
= PV1 \:\& PV3
L]
3@) pv2 €L
=
?

PA
N3meputh Brauciurs
S
= Ml M = m | M 3 = | < 9 &
HOMeponHTaggﬁ‘;‘ga %% Qj% Kf%%@%;

§ =D D~ ol N X| X o D o O wn| ©
=
53
>

-
Uc> UL

Cl| C

]
e

2
|§|S
Uc=
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SAREEE A

HOPAAOK BBIIIOJIHEHUA PABOTbI:

Co6pats cxemy coriacHo Puc. 1.

VYcranosute nepexitouaresib JIATP B monoxenue «~ 0 — 250 V».
[Toaxnrounte cxemy K kaeMMmam nuTanus «~ 0 — 250 Vy» u ycranoBute
Hanpspkenue 30 B Bpaienrem pydku aBToTpanchopmaTopa u 3adukcupyiire
€ro.

Heo6xoaumo npoBecTu TpU ONbITA, IS KaXI0M eMKOCTU KoHAeHcaTopa. CHATH

ITOKa3aHHu:A HpI/I60pOB H 3al1McaTb UX B Ta6J'II/II_[y.

O®OPMYVYIJIbI:

AKTHBHOE COIMPOTHUBJICHUC KATYIIIKU:
P
RK = 1—2

Ilonnoe n HHAYKTUBHOC COIIPOTUBJICHUSA KATYIIKU!:

Uk
=7 X = /Z}%_RE(

EMxocTHOE COIIPOTHUBJIICHHUC KOHACHCATOpPA:

v
¢ 7 2nfc

rae f = 50 TI'n,
AKTHBHAs ¥ MHAYKTHBHAS COCTABJISIIONINE BEKTOPA HAMPSOKEHUS HA KaTYIIIKe:
Ua=1"Ry; U =1-X
WNHayKTUBHAS, €MKOCTHAS ¥ ITOJIHAS MOIIHOCTH IICTIH:
Q. =U. "I, Qc=Uc-1; S=U"1
VYron capura a3 Mexay BEeKTOpaMH TOKa U HaINPsDKEHHsT Ha BXOJE TSI

- QL—0Qc
® 9—p
Koadumment momrHocTn:
_P
cosp = <

IIpu pezonance nanpsoxenuii: Uc=U(, Xc=X, Z=R,cosp = 1,9 =0
KoHTposbHBIE BONIPOCHI:

UTO Ha3bIBAIOT PE30HAHCOM HaIpPSKEHU?
[Ipu KaKuX yCIOBUSX JOCTUTAETCS PE30HAHC HAMPSIKEHUI?
YUTO NpOUCXOINT B LIENU MTPU PE30OHAHCE HANTPSKCHUM ?

HaueptrTh BEKTOpHYIO AMAarpaMMy TOKOB U HAIPSKEHUU ISl KaXKOTO OIbITA.

I'ne mpumeHsieTcss pe30HaHC HANPSKEHUM ?
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JIABOPATOPHAS PABOTA Ne5
TEMA: «HccnenoBanue pa3BeTBICHHOMU LENU epeMeHHoro Toka ¢ RLC»
[TpopomKUTEeTPHOCTH POBEACHHS — 2 Yaca

IEJIb: HcciienoBanue 3J1eKTPUUECKON LIEIIN IIEPEMEHHOI0 TOKA, COACpKaIen
MapajuIeNIbHO COEMHEHHBIE NHIYKTUBHOE U €EMKOCTHOE CONPOTUBIICHHUS.
HccnenoBaHue sIBICHNS pE30HAHCA TOKOB.

OBOPYJIOBAHHUE:

JlaGopaTopHbIif CTEHI.

ITnaTa Ne2.

UcTtounuk nepemennoro toka: ~0 — 250 B.
PV - BoapT™MeTp nepeMenHoro Toka 250 B.
PA 1- amnepmetp mnepemenHoro toka 0,25 A.
PA 2- amniepmetp mnepemenHoro Toka 0,25 A.
PA 3- amnepmetrp nepemeHHoro toka 0,25 A.
Kongencarop: Cl=4 mx®.

©CoOoNO Ok~ WDNRE

Karymika naaykruBaoct 3800 BuTKOB 380V C CepeUHUKOM.
10.CoenuHUTENBHBIE TTPOBO/IA.
Puc.1.

PAl
o =
AH)

PA3

iy @ | @

- (7]
--r..h
e L

HOPAAOK BBIITIOJTHEHUSA PABOTDI:
1. CoOpatb cxemy cornacHo Puc. 1.

~0-250V
N
=)

2. Ycranosute nepexmodatens JIATP B monoxkenune «~ 0 — 250 V».
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3. Tloaxmrouute cxemy K kieMMmam nuTaHus «~ 0 — 250 V» u ycranoBute
Hanpsbkenue 100 B Bpaienrem pyuku aBToTpanchopmaropa u 3apukcupymre
ero.

4. Heo06x0auMo NpOBECTU TPH OMbITA, IS KaXKJOW MHIYKTUBHOCTU KATYLIKH.
CHsTb MOKa3aHus MPUOOPOB U 3aIUCATh UX B TAOIUILY:

H3meputhb Bpruucinurp
W3menenue Xapaktep U (B) I IL IC (A) S
UHIYKTHBHOCTH (7t (A) (A) (BA)
KaTYIIKU
Co cHATBIM NuaykTuBHBIN
BEPXHUM IL>IC
CEPJICYHUKOM
C HageTbIM EmMkocTHOM
BEPXHUM IL<IC
CEPJICYHUKOM
C 3a3zopom Pe3onanc
BEPXHETO TOKOB
CepACUYHHKA I - min
®OPMYVJIbI:
S=U-1

KoHTpoJsibHBIE BOIPOCHI:
1. Yto Ha3BIBAIOT PE30HAHCOM TOKOB?

no

Kak M0oHO 100OHUThCS pe30HaHCA TOKOB?

3. UTo MOXXHO cKa3aTh PO CHITY TOKOB B OTAEIbHBIX BETBIX C PEAKTUBHBIMU
3JIEMEHTaMU M CUJIy TOKA Ha BXOJI€ IENn?

4. YTOo MpOUCXOJUT C TIOJHON MOITHOCTBIO LIETIH MPU PE30HAHCE TOKOB?

o1

Kakoit MOxHO cienath BBIBOJ MO pe3yJbTaTaM U3MEPEHHUN U BEIYUCICHUN ?
6. ['me ucmonw3yeTcst pe30HaHC TOKOB?

JIABOPATOPHAS PABOTA Ne6
TEMA: «IIpsiMble 1 KOCBEHHBIE METO/IbI U3MEPEHUS COPOTUBIICHHUS »

[TpoaoKUTENBHOCTh TPOBEICHUS — 2 Yaca

24



HEJIb: OnpenenuTh BEIUYUHBI COMTPOTUBICHUSA LIENMU MPSIMBIM METOJOM C ITOMOIIBIO
MYJIbTUMETPA, a TAKKE KOCBEHHBIM METOAOM C ITIOMOIIBIO aMIIEPMETPA U BOJIBTMETPA.

OobopynoBanmue:

1. JlaGopatopHblii CTEH,
2. Ilmata Nel,
3. PAl — amnepmerp noctossHHoro toka 0,25A
4. PV1 - BonbT™MeTp IOCTOSTHHOTO TOKa SO0V,
5. MynbTumeTp
6. R1- nepemennsiiipesuctop 0 — 220 Owm,
7. R2 —R5 — pe3ucrtopsl conpotusieHruem 200 Om,
8. CoenuHuTenbHbBIE TPOBOJIA.
R1
+ + = R2
0_5._@_} — 1
PAl R3
+
30V (V) VL I
| RS R4
~o — 1

Ilopsaok BbInoJIHEHUsI Pa0OTHI:

1. VYcranoButsh npeaen uzMepenus ammepmerpa 0,25A.

no

OnpenenuTs HEHY OJTHOTO JIEJIEHUS aMIIepMETpa.

3. CoOpath 1emb Mo cxeme, CTPOro coOI0/1ast MOSIPHOCTH (TUTIOC K TUTFOCY, MUHYC
K MUHYCY ), TIOJKJIIOYasi CXeMY K KJIeMMaM MTUTaHUS TIOCTOSHHOTO TokKa «- 0 —
30V» mratiBa mpuOOPHOTO.

4. C pa3pemnieHus: pyKOBOJHUTEIS BKIIFOUUTH OJIOK TTUTaHUS.

5. Hcnonb3yst HCTOYHUK NOCTOSHHOTO TOKA YCTaHOBUTH HampsikeHue 30B mo
BOoJIbTMETPY PV1.

6. M3mepbTe TOK U HAMPSKEHUE TIPU JBYX KPAWHHUX MOJIOKECHUSX PYKOSTKH

NEPEMEHHOI0 pe3ucTopa. Pe3yabTaThl U3BMEPEHUHN 3aHECUTE B TAOIUILY.

N3meputs Berancnurp

U | U | Riy Roy R R ) )
(B; (Al) (BZ) (zj) (Olmj (OZM) (0]]‘[4{) (02,5) ARy | AR, | 5R1(%) | 6R2(%)
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7. BreixiarounTe OJIOK MUTAHUS.

8. OrcoenuuuTe 1IENH OT KJIEMM IMUTAHUA MOCTOSHHOTO ToKa «- 0 — 30Vy» mrratusa

pUOOPHOTO.

9. Ha mynbTHMeTpe yCTaHOBUTE MPEEN U3MEPEHHS COIPOTUBIICHUSI B IMANA30HE

oT 0 — 2 kOM. Brimtounrte mynbtumMetp. COEMHUTE UIYTbl MYJIBTUMETPA C
KOHIIaMU OTCOEIMHEHHOW LIETH.

10.13mepbTe COMPOTUBIIEHUE LIETIH MPU JIBYX KPAWHUX MOJOKEHUIX PYKOSTKU
NEepPEeMEHHOTr0 pe3ucTopa. Pe3ynbTraTsl U3MepeHuil 3aHeCUTE B TaOIHILY.

11.0Onpenenure CONPOTUBICHHUE LIETH 110 CIEAYIOMUM (popmyiam:

U, U,
R = —R = —
1K 11 2K 12

12. Beruucauth aOCONMIOTHYIO U OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHUH 110
cienyroumm popmysam:

AR, = |R1H - R1K| , AR, = |R2H - RZKl

AR, AR,
SR, = —2-100% ,6R, = —2- 100%
Rip Rop

KoHnTpoJsibHBIE BOIPOCHI:

1. Kak KOCBEHHBIM METOJIOM MOKHO U3MEPUThH CONPOTUBJICHHUE IIETTH ?
2. Kak mpsiMbIM METOJJOM MOXHO U3MEPHUTh COIPOTUBIICHUE LTI ?

3. Kak o 3akony Oma HailTH cONpOTHUBIIEHUE LIETIH?

4. I'ie mpakTUYECKU MpUMEHsIeTCsl 3aKoH Oma?

JJABOPATOPHAS PABOTA Ne7
TEMA: «3Mmepenue cos @ a1 neneit u f nuraromieid cetny.

[TponomKUTENLHOCTD IPOBEAEHUS — 2 Yaca

HEJIb: [Ipoussectu nzmepenue kodhGuimeHTa MOIHOCTH B IIETH MPU PA3TUIHBIX

3HAYCHUAX UHIYKTUBHOCTH KaTYIIKH, a TAKXE MPOU3BECTH U3MEPEHHUE YACTOTHI
OUTAIOIIEN CETH.

OBOPYJOBAHHUE:

1. JlaGopaTopHblii CTEH]I.

[Tmata Ne2.

Hctounuk nepemennoro toka: ~0 — 250 B.
PV - BonbTMeTp nepemenHoro Toka 250 B.
PA 1- amnepmetrp nepemeHHoro toka 0,25 A.
PA 2- ammiepmetp mepemeHHoro Toka 0,25 A.

o0k wn
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7. PA 3- amnepmerp nepemenHoro toka 0,25 A.

8. dazometp

9. Yacrotomep

10.Kongencatop: Cl1=4 mk®.

11.Karymxka ungyktuBHocTH 3800 BuTKOB 380V € cepaeUHUKOM.
12.CoenuHuUTENBHBIE TPOBO/IA.

PF

Puc.1.
*U
/_‘\PAI
I @ 2 PA2 PA3
1 I
> . T HO
© Ll ®
|
n
e, L 2 L 2 S S—

IHOPAJOK BBIIIOJIHEHUA PABOTDI:

1. Cobpatb cxemy cormacHo Puc. 1.

no

Ycranosute nepexitovarens JIATP B monoxenue «~ 0 — 250 V».

3. TlonkmounTe cxeMy K kiiemMmaM nutanus «~ 0 — 250 V» u ycraHoBuTe
Harnpspbkenue 100 B Bpamenuem pyuku aBToTpanchopmaTopa u 3apuKcupynre
ero.

4. Heo06x0auMo MpOBECTH TPH OIBITA, JIJIST KAKIOW MHIYKTUBHOCTU KATYIIKH.

CHATh MOKa3aHus MPUOOPOB U 3aMUCATh UX B TAOIUILY:

N3meputsb Berancnur
b
N3menenue Xapakrep — —~ ~
MHTyKTHUBHOCTH enu BILIL S a2 & | A
KaTyLIKH ol = 2|3 I & T S
= 7))

Co cHsATbIM BepxHUM | UHIYKTUBH
CEPACYHUKOM BIN

IL>IC




-

C manetsiM BepxHUM | EMKOCTHOM
CEepACYHUKOM IL<IC
C Pe3onanc
3a30pOMBEPXHETOCEPE TOKOB
YHUKA [ — min
®OPMYVYJIbI:
S=U-1
P=5"-cosg
Q=S-sing

KoHTposbHBIE BONIPOCHI:

. Yrto Ha3bIBaIOT KOA()PUIIUEHTOM MOIITHOCTH?

2. Uto Ha3bIBAIOT cABUTOM (ha3?

3. UTO MOKHO CKa3aTh IMpO CUJIYy TOKOB B OTACJIBHBIX BCTBAX C PCAKTUBHBIMU

dJIEMEHTaMH M CHITY TOKa Ha BXO/JIE LIETIH?

4. Kakum npubopoM U3MEPSIOT 9acTOTy IEPEMEHHOTO TOKa?
5. Kakum npubopom u3mepsroT Ko3hGUImeHT MOIHOCTH ?

JIABOPATOPHAS PABOTA Ne8

TEMA: «3MepeHne MOITHOCTH B LEMSIX IMTOCTOSIHHOTO U IEPEMEHHOTO TOKa»

[TpoaoXKUTENBHOCTh TPOBEICHUS — 2 Yaca

HEJIb: [Ipon3BecTn n3MepeHUEe MOIIHOCTH B LEMH MPU PATUYHBIX 3HAUYCHUSX

Harpy3Ku Ha IOCTOSIHHOM U IIEPEMEHHOM TOKE.

JlaGopaTopHBIii CTEH],
IImata Nel,

PW — BartmeTp 0,6 kW,

© oo N Ok whE

PA1 — amnepmetrp 0,25A,
PV — BonbTMeTp nocTossHHOTO ToKa 450V,

OoGopynoBanmue:

PV — BonbT™MeTp nepemeHHoro Toka 150 V,

R1- nepemennsiii pezuctop 0 — 220 Om,
R2 — R5 — pesucrops conpotusneruem 200 Owm,
CoenuHUTENbHBIE IPOBOA.
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N

8.
9.

R3

R4

IHopsinok BbINOJIHEHUS PA0OTHI:

VYcranoButh npenaen usmepenus ammnepmerpa 0,25A.

OnpenenuTs 1IEHY OAHOTO JIEJICHUSI aMIIepMETpA.

Cobpatb 1ernp 1Mo cxeme JIJIsi IOCTOSIHHOTO TOKa, CTPOTO cOOJ0/1ast MOJISIPHOCTh
(TMITIOC K IUTIOCY, MUHYC K MUHYCY), TOJIKJIIOUUTh CXEMY K KJIEMMaM MUTaHUS
nocTostHHOTO ToKa «- 0 — 120V» mtatuBa mpubopHOTO.

C pazpernieHus: pyKOBOAUTEIS BKIIOYUTH OJIOK MUTAHUS.

Hcnonb3yst HCTOYHUK MOCTOSTHHOTO TOKA YCTaHOBUTH Hanpsbkerue 100B mo
BOJILTMETPY PV.

N3mepbTe 001KiA TOK B LIETH € TOMOIIBI0 amnepmerpa PA, a Takke MOIIIHOCTh B
I[N C TOMOIIbI0 BarT™MeTpa PW mnpu 1ByX KpalHUX MOJIOKEHUSX PYKOSTKH
nepeMeHHoro pe3ucropa R1. Pe3ynbrarsl u3mepenuii 3aHecuTe B TaOIUITY.

N3meputs Brerancnuth
UB) | 11(A) | Pw(B1) | 12(A) | Pou(BT) | P1s(BT) | P2s(BT)
[TocTostHHBIN
TOK
[TepeMeHnHbII
TOK

OTKITI0YUTH OJIOK MUTAHUS, OTCOCTMHUTH IIETTh OT KJIEMM MUTAHUS TOCTOSTHHOTO
Toka «- 0 — 120V» mratuBa mpubGOpHOTO.

B nenu 3amenuts BoabT™MeTp PV Ha BonbTMeETp nepeMenHoro Toka Ha 150 V.
[TonxmrounTe 1METb K KJIeMMaM MUTAHUS TepeEMEHHOTO Toka «~0 — 250 V'»

10.C paspernieHust pyKOBOIUTEIS BKIIOYUTh OJIOK MTUTAHMUS.
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11.Wcnonb3yst HICTOYHUK NIEPEMEHHOT0 TOKa YCTaHOBUTH HamnpsokeHue 100B mo
BOJIbTMETPY PV.

12.TIpousBeauTe 3aMepbl aHAJIOTUYHBIE ITYHKTY 6.

13.Beruncnure MOLTHOCTD B LIETMH O CJIEAYIOMUM (hopMyJiaMm:
Pig=10-U, Pp=1-U

KoHTpoJibHBIC BOIPOCHI:

1.Kakum npubopoM U3MepsI0T MOIIIHOCTh B Ienu?

2. Kak MOXHO U3MEPUTh MOITHOCTH B IIETH IIPU OTCYTCTBUH BaTTMETpa?

3. UTo npoucXOAUT C MOIIIHOCTHIO IEMH MPU YBEIUYEHUH CONPOTUBIICHUS B
nenu?

4. Yem OTIMYACTCS U3MEPEHHE MOIITHOCTH B LIETISX MOCTOSHHOTO ¥ IEPEMEHHOTO
TOKa?

JIABOPATOPHAS PABOTA Ne9

TEMA: «M3mepenue 3. sHepruu B 0JHOGa3HON U TpeX(da3HOM LenH MepeMeHHOTO
TOKa».

I EJb: IlpousBectu u3MepeHue 3j1. YHEPTUH B oJHO(a3HON U Tpexda3HoM 1enu
NEPEMEHHOI0 TOKa

OBOPYJIOBAHME:

9. JlaGopatopHbIit CTEH]I.

10.ITmaTa Ne3.

11.PV - BonbTMeTp niepemeHHoro Toka 250 B.
12.PA 1- amnepmeTp mepeMeHHOTo Toka 1 A.
13.PA 2- amnepmeTp mepeMeHHOro Toka 1 A.
14.PA 3- amnepmeTp mepeMeHHOro Toka 1 A.
15.PJ - nByxaneMeHTHbIN cueTunk Thna CA3,
16.JI1 — JI9 — nHarpy304HbI€ JaMIIbI.

17.CoenunuTeabHbBIC MPOBOIA.
Puc.1.
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0
0
0

: CA3 PI

J1 iJIZ :JB Jid LS ol JI6 oL JEE ol JI8
Bl /B2

IHOPAAOK BBIIIOJTHEHUS PABOTDI:

5. YcranoButh npenen uzmepenus: amnepmerpos PALl, PA2 u PA3 1A.
6. Ompenenuts 1EHY OJHOTO JCIICHUS KaXKIOTO aMIIepMeTpa.
7. Onpenenuth NOCTOSHHYIO Cyoy cueTunka CA3 mo gopmye:

Cyom = 3600 -1000/N,
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rine No — mepeaTo4Hoe YUCIIO, yKa3aHHOE Ha IMIUTKE IIETYHKA.
8. CoOpaTh cxeMy COrjiacHO pUCYHKA.

9. Moaxntouute cxemy K KiieMMaM TpexdaszHoro nuranus A, B, C «~3 - 220 V»
ITaTUBA MPUOOPHOTO, COSAMHUTE 3BE3/I0M ¢ CUMMETPUYHONU HArpy3Koil BO Bcex
Tpex (azax.

10.Bxmtounte TymOaep «3~220V» Ha 6510Ke MUTaHUS U IPOTPETh CXEMY B TCUCHUE
15 mun.

11.3anucarh noka3zaHus aMIIepMETPOB U BOJIbTMETPA.

12. BrIkTI0YNTH HaNpsHDKEHUE U 3amucaTh noka3zanue cuetuuka PJ (CA3).

13.BHOBB BKJIIOUNTH HANPSHKEHUE U POU3BOJIUTH YUET aKTUBHON SHEPTIUU B
teuenre 30 MUH (IOACYMTATH KOTHMYECTBO 000poToB aucka cueTunka CA3 (Ncas)
3a 1 MmuH. Bpemsi He06X01MMO ONpeIeNsATh 0 CEKYHIOMEPY COTOBOIO TenedoHa.

14. PaccuuTaTh aKTUBHYIO SHEPTHUIO, PACXOyeMYI0 HArpy3Koi (JlaMmamu
HakaymBaHus) 3a 30 muH padoTel o cuetuuky PJ (CA3) o dhopmyie:

W, = Cyom * Neas - 30
15. Paccuntath akTUBHYIO YHEPTHUI0, PACXOAYEMYIO Harpy3KoH (JlaMmmnaMu
HakanuBaHuA) 3a 30 muH padoTsl o amnepmerpam PAL, PA2, PA3u Bonbsrmerpy PV
o ¢popmysam:
Py=Up-1ly; Pp=Up-lp;, Pc=Uc-I;
P =P, + Pg + Pg;

0,5
Wop=P- m(KBT q).

KoHTpoJsibHBIE BOIPOCHI:

7. Kakumu npubopamu u3MepsoT MoTpedIsieMyro 3IEKTPHIECKYIO SHEPTUIO?
8. B kakux eguHUIAX U3MEPSIETCS NOTpedIsiemMas AIeKTpUIecKast SHEPrus ?
9. Kak onpeneianTs CTOUMOCTh OTPEOIIEMOM STEKTPUIECCKON SHEPTHH ?
10.Yto Takoe Tapud nmoTpedaseMoit 2IeKTPUIECKON IHEPTUH ?

JIABOPATOPHAS PABOTA Nel0, 11
TEMA: «VccnenoBanue Tpex (pa3HOM 1leNu MpU COEAMHEHUN NTOTpeduTenein A»

[TponomxuTenbHOCT TpOBEAEHUS — 4 yaca

HEJIb: IlpoBeputh Ha ONbITE COOTHOILICHUSI MKy (Da3HBIMU U JTMHEHHBIMU TOKaMH U
HaNpsHKEHUSIMA TPH pABHOMEPHOUM M HEpaBHOMEpPHOU Harpyske. [IpoBepka Ha onbiTe
BIIMSHUS OOpbIBA TMHEWHOTO IPOBOJIa HA pabOTy MOTpeOUTENEH.
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OBOPYJIOBAHUE:

1. JJaGopaTopHbIil CTEH]I.

2.IImarta Ne3.

3. PA 1- amnepmerp mnepemeHHOro Toka 1 A.
4. PA 2- amnepmetp nepemeHHoro Toka 0,5 A.
5. PV - BonbT™MeTp nepemeHHoro Toka 250 B.

6. B1, B2, B3 — tymOnepsl.

7. JI1 —JI9 — Harpy304HbI€ JTAMIIbI.

8. CoequHuTENBHBIE TPOBOIA.
Puc.1.

B
e 3~220V

0

CADPAI
N Y

J1 J2 J3 J4 JI35 J6

¥ & & ® &

,—

_/( B1 ) L /BZ
i

Q

/B3

J7

J8 JI9

xR & PV

Z
AN

MHOPAJOK BBIIIOJTHEHUS PABOTDI:

1. Cob6patb cxemy cornacHo Puc. 1.

2. [lopxmrounte cxeMy K KiieMMaMm Tpexdasnoro nutanus A, B, C, 0 «~3 - 220 V»
ITaTUBA MPUOOPHOTO, COEAUHUTE B TPEYTOJIBHUK C CAMMETPUYHON U
HECUMMETPUYHOH (C moMotisio Tymbiepos Bl u B2 Ha mate, Tym6aep B3

BKJIFOUEH) HATPY3KOM BO BCeX TpexX (hazax.

3. Brrounte Tym6ep «3~220V» Ha OJI0Ke MUTaHMUS.

4. M3mepbTe MUHEWHbIE U (pa3HBIE TOKH M HANPSKEHUS, POBEPHTE COOTHOIICHUE
MEXK]y JIMHEUHBIMU U (Da3HBIMU HaNpsKeHUSIMU. [[aHHbIe U3MepeHui U

BBIYMCIICHUH 3aHECTH B TAOJIHITY.

5. 3MeHsTh Harpy3Ky B (paze MOKHO ITyTeM BBIKPYUYMBAHMUS JIAMII.
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6. OcyiectBuTe 00pBHIB JTMHEIHOrO poBoJa C, myTeM BbIKIIIOUEHHs TyMOiepa B3,

4TO HAOJIIO/IAETE.

Xapaxkrtep Harpy3ku

1.
Ras=Rac
=Rca

2.
Ras=Rec#
Rca1
Ras=Rec#
Rcaz

3.
Ras#Rpec#
Rca

4,
Ras=Rec
=Rca

B1-
Pa3sOMKHYT

5.
Ras=Rec#
Rca

B2-
Pa3sOMKHYT

6.
Ras=Rec
=Rca

B3-
Pa3OMKHYT

Uas
(B)
Usc
(B)
Uca
(B)
IaB
(A)
Isc
(A)
lca
(A)
Ia
(A)
Is
(A)
Ic
(A)
Pas
(Br)
Psc
(Br)
Pca
(Br)
P
(Br)

Hsmeputh

Beruuciaurs

POPMYVYJIbI:

CooTHomeHus py coenuuennn tpeyrombaukoM:  Uop=Urn; 15=v3 ‘lo
MommHocTH, pa3BuBaeMbie B Kakaou gaze: Po=lo-Ug COS @, Ipu aKTUBHOM HAarpy3Ke
cos p=1

ITonnas aktuBHAsE MOITHOCTE P=Pag+Pgc+Pca.

7. dns onbita Ne3 mOCTpOUTHh BEKTOPHYIO IMarpaMMy TOKOB U HaNPSKEHUH.

KoHTposbHBIE BONIPOCHI:

1. KakoBbl mpenMyIiiecTBa M HEIOCTATKU Tpex(azHO# 1Ny MpU BKIFOYCHUH HATPy3KH
TPEYTrOJIbLHUKOM ?

2. YTO Takoe CHMMETPUYHASI U HECUMMETPUYHAS HArPy3KU?

3. KakoBo cooTHOIIEHHE MEXY (Pa3HBIMU U JIMHEHHBIMU TOKaMH MPU BKIIOUCHUHU
Harpy3Kd TPEYTrOJTbHUKOM ?

4. OnuuuTe sABJICHUE, IPOUCXOsIIee TPU OOPBIBE TMHEHHOTO MPOBO/A.
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5. Kakue (hakTophl BAUSAIOT Ha 3HAUEHHE yIJIa CABUTa MEXAY (a3HbIM HAIPSKEHUEM U

TOKOM?

JIABOPATOPHAS PABOTA Nel2, 13
TEMA: «HccnenoBanue Tpex@a3zHoil 1ienu npu COeUHEHUH oTpeduTenein Y»
[IponomKUTENBHOCTD TPOBEAEHU — 4 Yaca

HEJIb: [IpoBenenre n3aMepeHnii TOKOB U HaIpsKeHUH B Tpexda3Hoi Lenu npu
COEIMHEHUH NTOTpeduTeENeH 3B€3/10i1. BbIsiCHEHHE posii HYJIEBOrO MPOBOJA B
YEeTBIPEXIPOBOIHON cucTeMe TpeX(ha3zHOro Toka.

OBOPYJIOBAHHUE:

1.JTaGopaTtopHbIi CTEH].
2. [1nara Ne3.
3.PA 1- amnepmerp mepemeHHoro toka 0,5 A.
4. PA 2- amnepmetp mnepemeHHoro toka 0,5 A.
5. PV - BonbrMmeTp nepemenHoro Toka 250 B.
6. Bl — B3 — Tymbepsl.
7. JI1 — JI9 — Harpy304HbI€ JIAMIIBI.
8. CoenuHUTEIBHBIE TPOBO/IA.
Puc.1.
A B C 0
° 3~220V ° °

PAl

A /B3

=t

411000 ] e ) Y 1 71 T ) T O I O 31

® & & ®”9® @

ﬂ/}3,1 /B2 e

MMOPSAJOK BbBIIIOJTHEHUSA PABOTHDI:
CoOpatpb cxemy cornacHo Puc. 1.

N o=

[Monxmrounte cxeMy K kiemMam Tpexdaznoro nmutanus A, B, C, 0 «~3 - 220 V»

ITaTUBA MPUOOPHOT0, COSAUHUTE 3BE3/I0M C CHMMETPUIHOMN HAarpy3Koi BO BCEX

Tpex dazax.

35



3. Bxmrouute TymOaep «3~220V» Ha O0Ke MUTaHUS.

4. V3meprpTe MHEWHbIE U (Da3HbIE TOKU U HANIPSKEHMSI, IPOBEPHTE COOTHOLLIEHUE
MEXAY TMHEHHBIMU U (Pa3HBIMU HAPSLDKEHUSIMU TIPU BKIIOYEHHOM H
BBIKJTIOUEHHOM HYJIEBOM IIPOBOJIE.

5. Tymbnepamu Ha miaTe U3MEHUTE Harpy3Ky B (pa3zax Tak, 4ToObl BO BCEX TPEX
¢dazax Obuta pa3Has Harpyska.

6. PaccuutaTh (ha3Hble CONPOTUBIEHHUS, MOIIIHOCTH, Pa3BUBAEMbIE B KaXX10M (aze
NOTPEOUTENS U MOIIHOCTD BCE CHUCTEMBI.

XapakTep Harpy3ku
1.Cummetp | 2.Hecummerpuu | 3.Hecummerpuu | 4.HecummeTrpuu
UYHas Has Has Has
Ra=Rg= Ra=Rc>Rs Ra#Re#Rc | Ra=Rc, Re=®
Rc

CocTosiHuE 3JIEKTPUUECKON LIenH

B3 BbIKII.
B3 Bk
B3 BhIKII.
B3 Bk
B3 BbIKII.
B3 Bk
B3 BbIKII.
B3 Bk

N3smeputh

Ia (A)
Is (A)
Ic (A)
Ua (B)
Usg (B)
Uc (B)
Uag (B)
Usc (B)
Uca (B)
lo (A)

Brruuciaute

Pa (BT)
Ps (B1)
Pc (Br)
Ra (Om)
Re (Om)
Rc (Om)
P (B1)

[Tpumeuanne: B ombite Ned, B haze A u C BkITtOUeHBI BCe Jlamribl, B (haze B
BBIKJIFOYEHBI (BBIKPYTUTH).

®OPMYJIbI:

COOTHOIICHNUS [IPH COSAMHEeHnH 3Be30it:  lo=InU; = V3 - Ug
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Ry=—Py=Uy Iy
Iy
Up

Rp =——Pp =Up-1Ip
Ip

Uc

RC:I_PC:UC.IC P:PA+PB+PC
Cc

7. IlocTpouTs B MacimTabe BEKTOPHbBIE AUArpaMMBbI 1Jisl BCEX OIBITOB 0€3
HEUTPAJIBHOTO MPOBOAA U AJist onbITa Ne2 ¢ HEUTpabHBIM IIPOBOJOM.

KoHTpoJIbHBIC BOIPOCHI:
1. Kaxoe coequnenue oiHO(Ga3HBIX MPUEMHUKOB JIEKTPUUYECKON IHEPTUU

Ha3bIBAIOT 3BE3/10M?

2. UeM oTiiMyaeTcs CHMMETpUYHAs HAarpy3ka OT HECUMMETPUUHON?

3. KakoBa poJib HyJI€BOT'O MPOBOJIA B YETHIPEXMPOBOAHOMN Tpex(azHou 1emnu?

4. Kak onpenenuTh CHIIy TOKa B HYJIEBOM IPOBOJIE, €CIIU U3BECTHA CUJIa TOKA B
KaxJ10M u3 ¢az?

5. KakoBOo COOTHOIIIEHNE MEXK Ty JIMHEHHBIMU U (pa3HBIMHU HATIPSIKECHUSMHU JIJIS
CUMMETPUYHON CUCTEMBI NPU COSTUHEHUN TPUEMHHUKOB 3BE3/101 ?

JIABOPATOPHAS PABOTA Nel4

TEMA: «Ilyck B xoa Tpex(}a3zHOro aCHHXPOHHOT'O JIBUTATEIIsI Ha TTOHMKEHHOM
HanpspkeHud. [lepexmouenue coY Ha A.»

I EJb: IlpousBectu myck Tpex(azHOro aCHHXPOHHOI'O JBUTATENS HA TTOHUKEHHOM
HAIPSYKEHUU U OCYIIECTBUTH NEPEKIIOUCHUE ABUTATENS CO 3BE€3/Ibl HA TPEYTOJIbHUK.

O6opynoBanmue:

8. JlaGopaTtopHblii cTeH I,

9. Ilmata Nel,

10.iBurarens acuuxpoHHbiil THn 4AAM63A4Y3 3 dazbl
11.PA— amnepmeTp nepeMeHHOro Toka 1A,

12.PV — BonmbT™MeTp TIepeMeHHOT0 Toka 150 V,
13.CoenHUTEIBHBIC TIPOBO/IA.
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10.YcranoBuTh nipeen u3Mepenus ammnepmerpa 1A.

11.Onpenenuth LIEHY OJHOTO JICJICHUSI aMIIepMETpa.

12.Cobparth 1ensb o cxeme, H300pakKeHHOM Ha PUCYHKE

13.TToaxmrounTe cxemy K KiieMMmaM Tpexdasznoro nutanus A, B, C «~3 - 220 V»

IHopsinok BbINOJIHEHHS PA0OTHI:

IITaTUBa MPUOOPHOTO.
14.TIpenocTaBUTh COOPAHHYIO IENb ISl IPOBEPKHU MPEIOAaBaTEIIO.
15.TTocTaBUTh NIEpeKIIOYATEND 2 B MOJ0KEHUE TPEYTOJIbHUK A.

16.Bxatounts TymOIep «3~220V» Ha 6510ke muTaHus U 3a)UKCUPOBATh HayaIbHBIN
IyCKOBOM TOK |, ¢ moMonisto amnepmerpa PA u myckoBoe Hanpsixenue U, ¢
oMot BoabT™MeTpa PV. Otkmtounts TymO1ep «3~220V)» Ha 610Ke MUTaHMUS.
17.1ToctaBUTh NEpEKIIIOYATEND 2 B MOJOKEHUE 3Be3a Y.

18.Bxuirounth TyMOep «3~220V>» Ha 0JI0KE MUTAHUA.

19.3adukcupoBaTh HaYATBHBIN TYCKOBOM TOK |, ¢ momombto amnepmerpa PA u
mycKoBoe HampspkeHne Uy, ¢ momorpeto BoasTMeTpa PV. OTkimtounTs TyMOIEp
«3~220V» Ha O50Ke MUTaHUSI.

20./laHHBIC U3MEPEHU 3aHECTH B TaOJIHITY.

XapakTep CoeTMHEHUs 0OMOTOK
TpeyronpHUK A 3Be3ma Y Y/A

I.(A)
U.(B)
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1. Jlng nepekiitoueHus JBUTATENs CO 3B€3/bl Y Ha TPEYTroJIbHUK A CTaBUM
NepeKIoYaTeNb 2 B HEHTpallbHOE NoJIoKeHue, BkitouaeM TymOnep «3~220V» Ha
0JIOKE MUTAHUS.

2. 3areM mepexiIrovaTesb NEPEeBOAAT B MOJ0XKEHHUE 3Be3/1a Y U (PUKCUPYIOT

BEJIMYMHBI HAYAJIbHOT'O MYCKOBOT0O ToKa |, 1 myckoBoro Hamnpsixenus Uy. [locne
pasroHa poTopa NepeKiIdareab ObICTPO NEPEBOAAT B MOJOKEHUE TPEYTOJIbHUK
A. IIpu 3TOM CKa4y0OK TOKa HAMHOTO MEHBIIIE HAYaJIbHOT'O ITYCKOBOT'O TOKA.
JlaHHbIe U3MEPEHMI 3aHECTH B TAOIUILY.

KoHTpoJIbHBIC BOIPOCHI:
1. KaxoBblI TOCTOMHCTBA U HEJJOCTATKM METO/1a IMyCKa aCUHXPOHHBIX JIBUTATENEH

HEIMOCPEACTBEHHBIM BKJIIOUEHUEM B CETh?

2. Ha 4ém ocHOBaHbI METOJIbl YMEHBILIEHHUS TYCKOBOT'O TOKa ACHHXPOHHBIX
JBUTATEJIEN ¢ KOPOTKO3aMKHYTBIM poTopoM? Ilepeuncinte 3T METOIBI.

3. Ha ckonbko ymMeHbIIaeTcsi MyCKOBOM TOK aCHHXPOHHOT'O JBUTATEINS MPU €ro
IIyCKE METO/I0M MEPEKIIOYEHHs] OOMOTKH CTaTOpa CO 3BE3/1bl HA TPEYTOJIbHUK?

JIABOPATOPHAS PABOTA Nel$S

TEMA: «Ilyck B xoa Tpex(}a3zHOro aCHHXpOHHOT'O JIBUTATEJIsI HA TOHMYKEHHOM
HanpsHKEHUU. PeocTaTHbBIN TyCK»

HEJb: IlpousBectu myck Tpex(azHOro aCHHXPOHHOI'O JBUTATENS HA TOHUKEHHOM
HAIPSYKEHUH C MIOMOILIBIO PEOCTATOB

O6opynoBanmue:

14.JTaGopaTopHBIil CTEHI,

15.1Tmata Nel,

16.IBurarens acuuxpouHblii Tum 4AAM63A4Y3 3 da3ssl,
17.R — peocrar,

18.PA— ammiepmeTp nepeMeHHOTo Toka 1A,

19.PV — BonmbT™MeTp niepemMeHHOro Toka 150 V,
20.CoeauHUTEIBHBIC TTPOBO/IA.
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IHopsaaok BbINoJIHEHUsI PaA0OTHI:

21.YcTaHOBUTH Npejie U3MEepeHus aMmrepmerpa 1A.

22.0npenenuTs eHy OHOTO JeJICHUS aMIIepMeTpa.

23.Co0path 1enb 1Mo cxeme, H300paKEHHOM Ha PUCYHKE

24 TloaxmtouuTe cxeMy K KiieMMam Tpexdasnoro nuranus A, B, C «~3 - 220 V»
IITaTUBA MPHUOOPHOTO.

25.TIpenocTaBuTh COOpaHHYIO IIETb JJIS1 POBEPKH MPETIOIaBATEIIO.

26.YcTranoBuTh peoctaT R Ha MUHMMAaNIbHOE COTIPOTHBIICHHE.

27.Bxmounte Tym61ep «3~220V» Ha 0JI0Ke MUTaHUS.

28.3aduKcupoBaTh HAYAIBHBIN MTYCKOBOH TOK |, ¢ momormbio amnepmerpa PA u
mycKoBoe HampspkeHue Uy, ¢ momorbio BoabT™MeTpa PV. OTKII0YUTE . TyMOMIEp
«3~220V» Ha O50Ke MUTaHUSI.

29.YcTaHoBUTH peocTaT R Ha MakCHMaIbHOE COMIPOTUBIICHHUE.

30.Bxorounts Tymo6Iep «3~220V» Ha O10KE TUTAHUS.

31.3adukcupoBaTh HaYATBHBIN ITYCKOBOM TOK |, ¢ moMomibio ammepmeTpa PA u
myckoBoe HanpspkeHue Uy, ¢ momorbo BoabTMeTpa PV. OTkimrounTh TyMOJIED
«3~220V» Ha O50Ke MUTaHUSI.

32.]laHHbIC M3MEPCHHI 3aHECTH B TAOJIHITY.
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Conporunenuepeocrara R
MunuMasbHOE MaxkcumanbHOe

I.(A)
U.(B)

KoHTpoJibHBIC BOIPOCHI:
4. KakoBbI JOCTOMHCTBA U HEJOCTATKU METOA ITyCKa aCUHXPOHHBIX JBUTaTeIeH

4yepes3 peocTar?

5. Ha uém ocHOBaH MCTOA YMCHBIICHUS ITYCKOBOT'O TOKd ACUHXPOHHBIX ):[BPII‘aTeJIeﬁ

C KOPOTKO3aMKHYTBIM POTOPOM IPH PEOCTATHOM ITyCKe?
6. Ha ckoipko yMeHbIIaeTcs MyCKOBOM TOK ACHHXPOHHOTO JIBUTaTeNs MU
pPEOCTaTHOM IycKe?

JIABOPATOPHASA PABOTA Nel6

TEMA: «Ilyck B xo11 Tpex(}azHOro aCHHXPOHHOTO JABUTaTeNsl C KOPOTKO3AMKHYTHIM
pOTOPOM B OAHO(A3HOM PEKUME.

HEJb: IlpousBectu myck Tpex(azHOro aCHHXPOHHOT'O ABUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM B OJJHO(A3HOM PEXKUME.

Oo6opynoBanmue:

21.JIaGopaTopHBI CTEH],

22.ITmaTa No2,

23.1Buratenb acuHXpoHHbIN THIT 4AAM63A4VY3 3 dassl,
24.Cpa6 — pabounit kounencatop 5 — 20 Mxd

25.A— aMmiepMeTp MepPEeMEHHOTO TOKa 2 A,

26.W1,W2 — BartmeTp0,6 KW,

27.PV — BonbT™METp TIepeMeHHOro Toka 250 V,
28.CoequHUTEIbHBIC TTPOBOJIA,

29.11 — mepexirovarens
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Ilopsaok BbINoJIHEHUsI Pa0OTHI:

33.YcraHoBUTH TIpesiesl u3MepeHus ammnepmerpa 1A.

34.0OmnpenenuTh IEHY OJTHOTO JCICHHS aMIIepMeTpa.

35.Co0parth 1ens 1Mo cxeme, H300pakKeHHON Ha pUCYHKE a). (0OMOTKHM COCTMHEHBI Ha
TPEYTrOJNbHUK A).

36.IToaxmmrounTe cxemy K kiiemMmam Tpexdasznoro nutanus A, B, C «~3 - 220 V»
ITaTUBAa IPUOOPHOTO.

37.TloctaButh nepexitouatens [1 B momoxenue 2.

38.1IpenocTaBuTh COOpPAHHYIO IETH JIs1 TPOBEPKH MPETIOAABATEINIO.

39.Bxurounte TymMO7ep «3~220V» Ha OJIOKE MUTAHUA.
40.3a¢duxcupoBaTh HaYATBHBIN TYCKOBOU TOK |, ¢ moMotipio ammepmetpa PA u

myckoBoe HamnpsixkeHue U, ¢ moMonisio BoabT™MeTpa PV.
41.TTpu nepexojie ABUraTessi B HOMUHAIBHBIN PEKUM 3aMEPUTh HOMUHATIBHBIN TOK
luow 1 HOMUHANIBHOE HANPSKEHUE Uyoy, a TAKKE HOMUHAIIBHYIO MOIIIHOCTD
nsurareist Puou=P1+P>
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42.]]aHHbIE U3MEPEHUI 3aHECTU B TAOJIHILY.

I.(A) Uu(B) liom(A) Uuon(B) Puon(BT)

A

Y

11. Beikmtouuts TymOaep «3~220V» Ha O10Ke MUTAHMUSL.
Pazobpatsb cxemy.
12. CoOparthb 1iensb no cxeme, n300pakKeHHOU Ha pucyHKe 0). (0OMOTKHM COCTMHEHBI
Ha 3Be37y Y). [loBTopute myHkTs 5 — 11.
13. CnenaTtb BBIBOJBI.

KoHTpoJIbHBIC BOIPOCHI:
7. Kax B ogHO(a3HOM pexuMe 3amyCTUTh TpeX(a3Hblii ACHHXPOHHBIN JBUTATEINb?

8. UTO mpoucxoauT ¢ MOIIHOCTHIO TPEX(Pa3HOT0 ACMHXPOHHOT'O JBUTATENIs MPU €ro
MOJIKJIFOYEHHUH B OJJHO(PA3HOM peKUMe?

9. Kakue cxembl BKIIIOUeHHS Tpex(a3HOro aCHHXPOHHOT'O JIBUTATENIS B
0JIHO(a3HYI0 CETh NOJYYNIN HauboJbllee MpUMEeHeHe?

JIABOPATOPHASA PABOTA Nel7

TEMA: «Ilyck B X0 MallluHbI TOCTOSTHHOTO TOKA B PEXKUME F'EHEPATOPA)»

[TpoomKUTENBHOCTD IPOBEAEHUS — 2 Yaca

HEJIb: [Ipon3BecTn MyCcK MallMHbI IOCTOSIHHOTO TOKA B PEXKUME F'eHEPATOPA.
O6opynoBanue:

30.JIaGopaTopHBIii CTEH,

31.1TmaTa No2,

32.MarmmmHa 31eKTprUIecKasi TOCTOSIHHOTO Toka 4 V, 2 A,
33.Al— ammepMeTp MOCTOSIHHOTO TOKa 2 A,

34.A2 — ammepMeTp TOCTOSIHHOTO TOKa 2 A,

35.PV — BOIbTMETP MOCTOSTHHOTO TOKa 15V,

36.HL — mammna nakanmuBanusg 6,3 V, 0,3 A,

37.P — pyOMIBbHUK,

38.CoenuHuTeIbHBIC TTPOBOJIA.
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IHopsaok BbINoJIHEHUsI Pa0OTHI:

43.PaboTa reHepaTopa OCHOBaHA Ha MPUHITUIIE CAMOBO30YKICHHUS.

44.Y cTaHOBUTH NPENIETl U3MEPEHU aMIIEPMETPOB 2A.

45.0npenenuTh 1IeHYy OJTHOTO JCICHUS aMIIEPMETPOB.

46.Co0paTth 11ens 1o cxeMe, H300paKeHHON Ha PUCYHKE

47.TlpenocTaBUTh COOPAHHYIO LIETIH IJI MPOBEPKH IIPETI01aBaTEINIO.

48.BxmtounTh pyOmiIbHUK P.

49.Tlon neiicTBMEM BHEITHEH CHUJIBI pa30THATH SKOPb JJO MOMEHTAa MarHUTHOT'O
TopMOskeHusl. [Ipon3BecTH 3aMepbl COOTBETCTBYIOMINX MAPAMETPOB.

50./laHHBIC H3MEPEHMI 3aHECTH B TAOJIHITY.

Ua(B) I1(A) los(A)

9. Cnenatpb BBIBOJIEL.
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KoHTpoJibHBIC BOIPOCHI:

KaxkoBbl ycioBusi, He0OX0uMBIE IS TTpoliecca CaMOBO30YKACHUSI TeHepaTopa
MMOCTOSIHHOT'O TOKa?

Y10 Takoe OCTaTOYHBIA MarHeTu3M?

Ecnu marauTHas cucrema pa3MarHUTWIACh, KaK €€ MOKHO HAMAarHUTUTh?

UTo Takoe KpUTUUECKAsI YaCTOTA BPALICHUS SIKOPS?

JIABOPATOPHASA PABOTA Nel8

TEMA: «Ilyck B X0 MalllMHBI IIOCTOSTHHOI'O TOKA B PEKUME DJICKTPOIBUTATEIISI»

HpOIIOJDKI/ITCJIBHOCTB MMPOBCACHUSA — 2 Jaca

IEJIb: [Ipon3BecTn MyCcK MallMHbI IOCTOSIHHOTO TOKA B PEXKUME DJICKTPOIBUTATEIIS.

NogakowdE

Oo6opynoBanmue:

JlaGopaTopHbIil CTEHI,

IInaTta Ne2,

MaiunHa 37eKTprudecKast MoCTOSHHOTO Toka 4 V, 2 A,
Al— aMniepmMeTp MOCTOSHHOTO TOKa 2 A,

A2 — aMniepMeTp MOCTOSHHOTO TOKa 2 A,

PV — BoJnbTMETp MOCTOAHHOTO TOKa 15V,
CoenuHuTeNnbHBIE TPOBOJIA.
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IHopsaok BbINoJIHEHUsI Pa0OTHI:

1. YcraHoBuTh npeaen u3MEepeHHs aMIepMeTpoB 2A.
. Omnpenenuts 1eHy OJTHOTO JACJICHUS aMIIEPMETPOB.
. CoOpartb 1emnb 1o cxeme, n300paKeHHOW Ha PUCYHKE .

w N

4. Tlogxmouute cxemy K kiemmam nutanus «- 0 — 30 Vy mratuBa mpuGopHOTO.
5. Ha 6noke nutanus yctaHoBuTe nepekiarodarens «0 — 30 Vy» B MOJTOKEHHE « - ».

4. TlpenoctaBuTh COOpPaHHYIO LIETb AJI MPOBEPKHU MPENOIABATENIO.
5. BxirounTh 010K MUTAHHUS.
6. JlaHHBIC U3MEpEHUI 3aHECTH B TaOJIHUILY.

Us(B) I1(A) los(A)

\O

. CnenaTth BBIBOJIBI.




KoHTpoJibHBIC BONIPOCHI:

1. Kaxue cnocoObl peryaupoBKH YaCTOThI BPAILlEHHUs BO3MOKHBI B IBUTATEISAX

napajijieIbHOrO BO30YXAEHUS ?

Kak ocyiecTBuTh peBepc B TAKOM JBUraresie?

3. I'me npuMeHSIIOTCS ABUTATENN MOCTOSHHOI'O TOKA € MapaJlieIbHOH 0OMOTKOM
BO30YyKIeHUsA?

N

JIABOPATOPHASA PABOTA Nel9
TEMA: «COopka cxeM ynpaBlIeHHs] HEPEBEPCUBHBIM 3JIEKTPOIIPUBOIOM »
[Tpo10MKUTENBHOCTD TPOBEAEHUS — 2 Yaca

HEJb: Cobpath cxemy yrpaBieHHs] HEPEBEPCHUBHOTO MycKa Tpex(da3zHoro
ACHUHXPOHHOT'O JABUTATEJISI C KOPOTKO3aMKHYTBHIM POTOPOM.

Oo6opynoBanmue:

1. JlaGopaTopHBIil CTEH] I,
IInaTa Nel,
JIBurarens acuHXpoHHBIN THI 4AAM63A4Y3 3 (dassl,
SB1, SB2 - knoniku «ITYCK» u «CTOII» mynbra ynpasieHus,
KM - marauthsiil nyckarens [IME-211,
KK - termoBoe pene TPH-25,
CoenuHuTeNnbHBIE TPOBOJIA.

N OO A W
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Ilopsaok BbINoJIHEHUsI Pa0OTHI:

1. OmpenenuTs O cXeMe CUJIOBYIO YaCTh U CXEMY YIIPABJICHHUS.

2. Ompenenutb Ha MAarHUTHOM ITyCKaTelie HOPMaJIbHO Pa30MKHYThIE KOHTAKThI U
HOPMAJIbHO 3aMKHYThIE€ KOHTAKTHI.

3. CoOpath 11emnb Mo cxeme, N300paKEHHON Ha PUCYHKE .

4. Tlogxmrouute cxemy K kiemmam Tpexdasznoro nutanus A, B, C «~3 - 220 V»
ITaTUBAa IPUOOPHOTO.

5. IlpenocraBuTh COOpaHHYIO LEMb JJIs1 IPOBEPKH MPETOIABATEINIO.

6. Brmtounte Tym6nep «3~220V» Ha 0JI0Ke MUTaHUA.

7. OcymecTBUTh MyCK Tpex(ha3HOr0 ACHHXPOHHOTO JIBUTATEIS C
KOPOTKO3aMKHYTHIM poTopoM KHOMKOH SB1 «ITYCK»y.

8. OcymecTBUTh OTKIIOYeHUE ABUTATENs KHOMKON SB2 «CTOII».

KoHTpoJibHBIE BOIPOCHI:
1. KakoB npuHIun paboThl MArHUTHOTO IMyCKaTes1?

2. UeM oTiMUaeTcs CUIIOBask YaCTh CXEMBI OT CXEMBI YIIPaBICHHUS dJISKTPOIPHUBOIa?
3. HaszHaueHwue TemioBoro peie.
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4. Ha3naueHue CXe€Mbl yIpaBICHUS.

JIABOPATOPHASA PABOTA Ne20

TEMA: «COopka cxeM yInpaBJICHHs] pEBEPCUBHBIM 3JEKTPOIPUBOIOM »

[Ipo1OmKUTENBHOCT TPOBEAEHUS — 2 Yaca

HEJb: Cobpath cxemy yrpaBieHUs] peBEPCUBHOIO IMycka TpeX(pa3HOro aCHHXPOHHOTO

JIBUTATENISI C KOPOTKO3AMKHYTHIM POTOPOM.
Oo6opynoBanmue:

1. JlaGopatopHblii CTEHI,

2. Ilmata Nel,
3. Juratens acunxponnbiii Tun 4AAM63A4VY3 3 dassl,
4., SB1 — xnomnka «ITYCKy,
5. SB2 — knonka «PEBEPC»,
6. SB3 — knonka «CTOII»
7. KM 1, KM2 - maruutHbi#i myckarens [IME-211,
8. KK - reruioBoe pene TPH-25,
9. CoenuHuTenbHBIC TPOBOJIA.
A B C
o o Q

KM2Y  \ \ L ¢ \KMI SB3 ’_':311]3:}

@ KM1

KK [ ] [© ] KK hs{n

I

KM2
|
@)

ITopsinox BbINOJHEHUS PadOThI:

KM2

KM1

1. Onpenenuth MO CXeMe CUIIOBYIO YAaCTh U CXEMY YIIPaBIICHUS.

KM1

KM2

KK
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2. Onpenenuth HAa MAarHUTHOM ITyCKaTelle HOPMaJIbHO Pa30MKHYThIE KOHTAKThI U
HOPMAJIbHO 3aMKHYThIE KOHTAKTHI.

3. CoOpaTh 1enb 1o cxeme, H300paKeHHON Ha PUCYHKE .

4. Tlogxmrouute cxemy K kinemmam TpexdasHoro nutanus A, B, C «~3 - 220 V»
mTaTuBa IPUOOPHOTO.

5. IlpenocraButh cOOpaHHYIO LIEb AJIs IPOBEPKU IIPENIOAABATENIO.

o

Bxutounte Tym6sep «3~220V» Ha 0510Ke mUTaHUs.

7. Ocy1iecTBUTh MyCK Tpex($a3HOro ACHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYThIM poTOopoM KHOMKOM SB1 «ITYCKy.
OcymecTBuTh peBepc npurateins kHonkon SB2 « PEBEPC»

9. OcymecTBuTh OTKIIOUEeHHE ABUTaTest kKHonko SB3 «CTOIDy.

©

KoHTpoJbHBIC BONIPOCHI:
1. Yto Ha3bIBAIOT PEBEPCOM DIICKTPONPUBOIA?

2. Kak ocymiecTBuTh peBepc Tpex(pa3zHOro aCHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM?
3. Ha3znauenue u npuHIUI pabOThI TETJIOBOTO peJie.

o

Haznauenue cxemMbl YHpaBJICHUA.
5. HO‘IGMY B CXCMC YIIPABJICHUA ITPUMCHAIOTCA 1BA MAT'HUTHBIX HYCKaTCJI}I?

JIABOPATOPHASA PABOTA Ne21
TEMA: «OnpeaeneHue noTepb SHEPTUU B JTUHUSX DJIEKTpOIIepe1au»
[TponomKUTENBHOCTD IPOBECHUS — 2 Yaca

IEJIb: BbisiICHUTB, KaKO€ BIMSHUE OKA3bIBAE€T HArPY3Ka JIMHUM U CONPOTUBIICHUE €€
IIPOBOJIOB HA HANIPSKEHUE MTPUEMHHUKA.

1. Onpenenuts MOUTHOCTB NTOTEPH B IipoBoaax u KII/[ nunuu snexkrponepenaun.
Oo6opynoBanmue:

1. KommnsroTtep.
2. Kommbrotepnas nporpamma «Hauama snexrponnku 1.02y.

ITopsa0K BbIMOJIHEHUS PA0OTHI:

BxitrounTh KOMOBIOTED.

Ha PaGoueMm cTosie KOMITbIOTEPA OTKPHITH MANKY « DIEKTPOHUKAY.
3anycTuTh UcTONHsIeMbIN (paitn «E» (KOpUYHEBBIN TPEYTrONbHUK).
[enknyTh Ha KHOTKE «Kak paboTaTh ¢ MporpamMmoii»

oW E

N3yunTh HHCTPYKIHIO.
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6. CoOpatrh NEKTPUUECKYIO LIETIh COTJIACHO CXEMBI.

Hayana 3NIEKTPOHUKU

7. Topars Ha Hayano JIDII (S=1 mm?, L=1000 m) Hanpskenue 220 B u
MOAKIIIOUUTH HArpy3Ky nepemMeHHbId pe3uctop Ry=1 kOM, Matepuan npoBoi0B
BbIOpaTh: 1) amoMuHmil, 2) Meab, 3) Kenes3o.

8. MynbpTHMeTpaMu 3aMEpPUTh HapsOKeHUE Ha Bxoje u Ha Beixone JIOII, a Taxke
TOK npoTekaronuii o JIDIL

9. 3amucaTh U3MEpPEHHbIE BEIMYUHBI B TAOIUILY

N3smeputs Boraucauts
S 2 v
(B) (B) (A) (B) Br) | (%) | (Om

1 AJTIOMUHUN

2 MeJlb

3 KENEe30

10.PacuerHbIe popMYIIBI:
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U2 2-L
AU =U1-U2; AP=AUI,"=(H)100%, RHP:p.(T)
rae n —KIIJ JIDIT; Rpp — conporusnenue JIDII; p — ynenbHOE

OM-MM?

CONPOTHUBIICHUE MTPOBOITHUKA ( ); L — nnuHa npoBoAgHUKA (M); S —

IJIOLIA/b CEYEHHs IPOBOJAHMUKA (MM?)
KoHTpoJibHBIC BOIPOCHI:
5. Kakas JomyckaeTcsl HoTeps HANpsKEHHs 110 TOCTY B CHJIOBOM JIMHUM U JTMHUU

OCBeEILICHUS?
6. Kakoif MmeTat gydiiie BCEro MpoBOJAUT JIEKTPUUIECKUN TOK?

~

OT 4yero 3aBUCHUT MMOTCPA HAIIPAKCHUA B HpOBOI[aX?
8. Hoquy IJIA HarpeBaTCJIbHBIX HpI/I60pOB MMPpUMCHATIOT MAaTCPUAJIBI C OOIBIINM
3HAYCHUCM YACIIBHOTO COHpOTI/IBHCHI/IH?

JIABOPATOPHAS PABOTA Ne22

TEMA: «3MepeHne COnpOTUBIICHUS 3a3EMIICHUS»
[TponomKUTENBHOCTS TPOBEAEHUS — 2 Yaca

JlaGopaTopHasi paGota Ne 9

KOHTPOJIb CONMMPOTUBJIEHU S U30JISILUU TOKOBE Y IIIUX
YACTEMH 1 3A3EMJISIIOIIETO YCTPOMCTBA

Ieab paboThI: 03HAKOMHUTHCS C (haKTOpPaMHU, BIHUSIONIMIMHU Ha OIMMACHOCTH IOpa-
KCHUS YeJIOBEKA DJICKTPUICCKUM TOKOM, HOPMAaTHBHBIMU BEJIMYMHAMU U TIPHOOPAMHM
JUTSL KX U3MEPEHUS; HAYYUThCS U3MEPATH CONPOTUBIICHUE PACTEKAHUIO YJICKTPUYECKOTO
TOKa B 3a3¢MJISIOIINX YCTPOMCTBAX M COMPOTUBIICHUE N3OSN TOKOBEIYIIINX JyacTeit
(2JIEKTPOIPOBOJIOB, Kabemei).

IIpu6opsl n o6opynoBanue: M101M, M4124 - nnst usmepeHus CONPOTUBICHUS
uzossiiuu npudopsr; PHU-1.1, M416, MC-08 - mist u3mMepeHust COnpOTHBICHHS 3a-
3eMJISFOIIETO YCTPOWCTBA MPUOOPHI.

1. O0mue moJ10KeHuA

[[Iupokoe MCHOIB30BAHUE INEKTPUUECCKOW SHEPrHUU BO BCEX OTPACIAX MPOMBIIII-
JIGHHOCTH M ObITa 00YyCIIaBIMBAET 3HAYMTEIBHYIO OIACHOCTH IOPAXKCHHS YeIOBEKa
AJIEKTPUYECKUM TOKOM. CTaTMCTHUYECKUU aHalW3 TpaBMaTH3Ma IOKa3bIBAET, YTO KO-
JUYECTBO JICKTPOTPABM B MPOMBIIIUICHHOCTH COCTaBIIIeT Bcero okosno 0,5-1% ot Bcex
TpaBM, OJIHaKO, Ha HUX mpuxomutcs 15-20% meranbHoro mcxojaa, npudem a0 80-85%
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3JIEKTPOTPABM CO CMEPTEIBHBIM HCXOJIOM IMPOUCXOJUT B CETIX C HampspKeHUeM 1o 1
kB.

OnacHOCTh MOPaXCHUS AIEKTPUUECKUM TOKOM B 3HAYUTEIBHOW CTEIICHU 3aBUCHT
OT YCJIOBUH OKpYKAIOIICH Cpeabl, B KOTOPHIX OYAET HKCILUTyaTHPOBATHCS JJICK-
TPOOOOPYIOBAHHUE.

Cornacuno TKII 339-2011 «2nekrpoyctanoBku Ha HanpsiokeHue 10 750 kB. Jlunuu
AJIEKTPONEpEeIaud BO3AYIIHBIE M TOKOMPOBOJBI, YCTPOUCTBA pacHpeleIUTEIbHbIC U
TpaHC(OPMATOPHBIE TMOJCTAHIIMKM, YCTAHOBKU AJICKTPOCHIOBBIE U AKKYMYJISITOPHBIE,
ANIEKTPOYCTAHOBKM JKWJIBIX M OOIIECTBEHHBIX 3aaHui. [lpaBuna ycTpoiicTBa u
3alIUTHBIE MEPHI DAJEKTPOOE30MACHOCTU. YUeT »dJeKTpodHepruu. Hopmbl mnpuemo-
CAATOYHBIX UCHBITAHUIY), NOMEUICHUS HO Xapakmepy OKpyxcarouieil cpeovl ToJpas3-
JIEJISI0TCST HA HOpMaJIbHBIC, CYXHE, BIAXKHBIC, ChIPbIE, 0CO00 ChIPBIC, )KapKue, MbIIbHBIC
U C XUMUYECKU aKTUBHOM WJIM OPTaHUYECKOU CpeIoi.

Hopmanousie - cyxue NOMEIICHUS, B KOTOPBIX OTCYTCTBYIOT NPHU3HAKU, CBOM-
CTBEHHBIE TOMEIICHUAM XAPKUM, MbUIBHBIM, C XUMUUYECKA AKTUBHOW WJIM OpraHuye-
CKOM Cpeiou.

Cyxue - TOMEIIEHUs, OTHOCUTENIbHAs BJIaXXHOCTh BO3JyXa B KOTOPBIX HE IIpe-
BeIaet 60%.

Bnascuvie - nomenieHus, OTHOCUTENbHAS BJIAXKHOCTh BO3/lyXa B KOTOPBIX Ooiee
60%, HO He npeBhImaet 75%.
9

Cbl ble - TIOMCUICHHUA, OTHOCUTCIIbHAA BJIAXKHOCTDH BO34AYXa B KOTOPBIX MMPEBLINIACT
’

Oco60 cbipbie - OTHOCUTEINIbHAS BIAKHOCTH BO3yXa B momernieHnu o6mauska k 100%
(TIOTOJIOK, CTEHBI, TIOJ U MPEAMETHI, HAXOISAITUECS B TOMEIICHUH, TIOKPHITHI

BJIaroi).

Kapxkue - moMemieHus, B KOTOPBIX IOJ BO3JCHCTBUEM Pa3JIMYHBIX TEIUIOBBIX
M3JIYYCHUN TeMIiepaTypa MpEeBHIIIAST MOCTOSHHO WM TMepuoaudecku (Oosee OaHUX
cyTok) 35°C (Hampumep, MOMEIIECHUSI ¢ CYHIUJIKAMH, O0KUTaTeIbHBIMHU I€YaMu, KO-
TEJIbHBIC).

Ilvinpnbie - 0 yCIOBHUSIM IPOU3BOJICTBA B MOMEIICHUU BBIACISIETCS TEXHOJOTHU-
YecKas MbUTh B TAKOM KOJIMYECTBE, YTO OHA MOXET OCe/laTh Ha MPOBOJAAX, MPOHUKATH
BHYTPb MalllMH, allllapaToB U T. M. Pa3iensioTcs Ha MOMELICHUSI ¢ MOKORPO8ooaAueil
NbLAbI0 Y IOMEILECHUS ¢ HeMOKONPO80OAuiell Noliblo.
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C Xumuuecku aKmueHOU WU OP2AHUYECKOU CPedoll - TIOMEILECHUS, B KOTOPbIX
MOCTOSIHHO WJIM B T€YEHHUE JIJIUTEIbHOIO BPEMEHH COJIEPXKATCSl arpeCCUBHBIE Maphl, Ta-
3bl, )KMJIKOCTH, 00pa3yIOTCs OTJIOKEHUS WIH IJIECEHb, Pa3pyLIAOINEe U30JSALHUI0O U TO-
KOBEJYIIIME YACTH 3JIEKTPOOOOPYIOBAHUSI.

Ilo cmenenu onacnocmu nopasicenus ni00eil IEKTPUYECKUM TOKOM MOMEIIECHHUS
MOAPA3ALIAIOTCS HAa TPU KATErOpUM: MOMEIICHUs 0€3 MOBBIIICHHOW OMacHOCTH, IO-
MEILEHHS C TTOBBIIIEHHOM OMAaCHOCTHIO U 0COO0 OTMAaCHbBIC MOMEIIICHHUS.

K nomenieHusm 0e3 nogviuiennoit OonacHocmu OTHOCATCS ITIOMELIEHHUS], B KOTOPBIX
OTCYTCTBYIOT YCIIOBHSI, CO3/AIOIINE MOBBIIICHHYIO WM 0COOYI0 OMacHOCTh MOPaKEHUS
JIFOJEU DIEKTPUUYECKUM TOKOM.

[ToMelieHus ¢ no8vlUeHHON ONACHOCHBIO XAPAKTEPUIYIOTCA HAIMYUEM B HUX
OJIHOTO M3 CJCAYIOIIMX YCJIOBHUH, CO3/IAOIIUX MOBBIIICHHYI) OMACHOCTh MOPAKEHUS
JIFOJEU NEKTPUUYECKUM TOKOM:

* BBICOKAas TEMIIEpaTypa;

* CBIPOCTb WJIM TOKOIIPOBOISINAS ITHLITb;

* TOKOTPOBOJAIIUE TOJNBI (METATIMYECKHE, 3eMIISTHbIC, KeJIe300€TOHHbBIE, KHp-
MUYHBIC U T. I1.);

* BO3MOXKHOCTH OJHOBPEMEHHOT'O IPHUKOCHOBEHHUS YeNOBEKa K METaNIOKOH-
CTPYKIIUSM 37aHHUI, WMEIONIUM COSAMHEHHE C 3eMJICH, TEXHOJIIOTMYECKUMH arrapa-
TaMH, MEXaHH3MaM H T. I, C OJHON CTOPOHBI, M K METAUNIMIECKUM KOpIycaM dJIeK-
TpooOOpYyIOBaHUS (OTKPBITHIM IMPOBOISIINM YACTSIM) - C JIPYTOM.

Oco60 onacHuble TIOMEIICHUS XapaKTEPU3YIOTCS HaMYHEM OJHOIO U3 YCJIOBHH,

CO3aarommnux 0006y}0 OITaCHOCTD ITOPAKCHU A JIIOI[GIZ QJICKTPUICCKHNM TOKOM!

* 0c000 CBIpHIE;

* C XMMHUYECKHU aKTUBHOW WJIM OPraHUYECKOU CPENOH;

* OJIHOBPEMEHHO JIBa M 00Jiee YCIOBUI MOBBIIIEHHON OMaCHOCTH.

Tepputopun pasMelIeHUusT OTKPBITBIX JJIEKTPOYCTAHOBOK IIO OIACHOCTH IOpa-

KEHUS JIIOJIEH DICKTPUYECKUM TOKOM IMPUPABHUBAIOTCS K 0COOO OMACHBIM IOMEIIe-

HUAM.

TOKOBGI{YIHI/IC 4aCTH JJICKTPOYCTAHOBKH HC JOJIKHBI OBITh AOCTYIIHbI JIA CIIy-
YaliHOTO IIPUKOCHOBCHHA, a AJOCTYIIHBIC IIPHUKOCHOBCHHIO OTKPBITBIC W CTOPOHHHUC
IpoBOAAINNEC YaCTH HC AOJIZKHBI HAXOAWTLCA II0A HAIIPAXKCHHUCM, IIPCACTABIIAIOMINM
OIIaCHOCTb IIOPAXCHHUA OJSJICKTPUYCCKHM TOKOM KaK B HOPMAJIBHOM PCKHMC pa6OTBI
QJICKTPOYCTAHOBKH, TaK W IIPHU IMMOBPCKACHUN U30JIAINUH.
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I[JIH 3alIUTBI OT IMOPAXCHHA OJJICKTPUUCCKHMM TOKOM B HOPMAJIBHOM PCKUMC
JOJDKHBI OBITh IMPUMCHCHBI 11O OTACIIBHOCTHU WJIM B COYCTAHWH CJICAYIOIIMC MCPHBI 3a-
IOATHI OT MPAMOTO HIPUKOCHOBCHUA:

- OCHOBHAs M30JIALIMS TOKOBEIYIINX YaCTEH;

- OrpaxkJieHHs U 000JI0UKH;

- yCTaHOBKa 0apbepoB;

- pa3MelleHue BHE 30HbI 10CATaEMOCTH;

- TMPUMEHEHUE CBEPXHU3KOTO (MAJOro) HalpsKEHUs.

JIJist TOTOHUTENIbHOM 3alIUThl OT MPSMOI'0 MPUKOCHOBEHUS B AJIEKTPOYCTAaHOBKAX

HanpspkeHreM 10 1 kB crnenyer npumMeHsATh yCTpONWCTBA 3aIIMTHOIO aBTOMAaTHUYECKOTO
OTKJIIOYEHMS] TNHUTaHUA (HAOpUMEpP, YCTPOMCTBO  3alMTHOTO  OTKIIOUYEHHUS C
HOMMHAJIbHBIM OTKJIFOYAoUUM AuddepeHuaibHbIM TOKoM He 6osee 30 MA).

I[J'ISI 3aIUTBI OT MOPAXKCHUA IJICKTPUICCKUM TOKOM B CJIYUAC MOBPCIKIACHUA HU30-
JISIOUHA JOJI2KHBI OBIThH IMPUMCHCHBI 110 OTACJIBbHOCTH HUJIM B COUCTAHUU CIICAYIOIINEC MCPBI
3aIUThI IIPYU KOCBCHHOM IIPUKOCHOBCHUU

- 3alIUTHOE 3a3eMJICHHE;

- 3aIIUTHOE 3aHYJICHHE;

- 3aIIMTHOE aBTOMAaTUYECKOE OTKIIFOUEHUE MMUTAHUS,

- ypaBHUBaHHE MMOTEHIIUAJIOB,

- BBIpaBHUBaHHE MOTEHIMAJIOB,

- JIBOMHAs WU YCUJICHHAs U30JISAINS;

- CBEpXHM3KOE (MaJjioe) HanpsHKEHUE;

- 3aIIUTHOE AJIEKTPUUECKOE pa3/eieHHe Ienei;

- M30JUpYIOIIKe (HEPOBOIAIINE) TOMEIIEHHUS, 30HbI, TUIOIIAIKH.

Mepbl 3alUTBl OT TMOPAKEHHS JJIEKTPUUYECKHMM TOKOM JIOJDKHBI OBITH Tpemy-

CMOTPEHBI B 3JICKTPOYCTAaHOBKE WJIM €€ YacTH JIMOO NMPHUMEHEHBI K OTIEIbHBIM 3JIEK-
TPOIIPUEMHUKAM M MOTYT OBITh pPEaTu30BaHbl MPU HM3TOTOBIECHUU 3JIEKTPOOOOPYIO-
BaHUA, MO0 B MPOIECCE MOHTa)Xa 3JIEKTPOYCTAHOBKH, MO0 B obOomx ciyyasx. [Ipu-
MEHEHHE JBYX W 0oyiee Mep 3allUThl B 3JEKTPOYCTAHOBKE HE JOJDKHO OKAa3bIBAThH
B3aMMHOTO BJIMSIHUS, CHIKAIOMIETO 3P (HEKTUBHOCTH KaXIOU U3 HUX.

3amuTy Mpu KOCBEHHOM NMPUKOCHOBEHUU CJEAYET BBINOIHATH BO BCEX CIIyyasX,
€CIIM HanpspKEHHUE B JJIEKTpoycTaHoBKe mnpesbimaer 50 B nmepemennoro u 120 B mo-
CTOSIHHOT'O TOKa.

B nomenieHusix ¢ MOBBIIIEHHOW OMACHOCTHIO, 0COOO OMACHBIX U B HAPYKHBIX
YCTAHOBKAaX BBIMOJIHEHUE 3aIlUThl MPU KOCBEHHOM MPUKOCHOBEHUH MOXKET MOTPedo-
BaThCsl Mpu OoJiee HU3KUX HampspKeHusx (Hampumep, 25 B mepemennoro u 60 B mo-
cTositHHOTO ToKa win 12 B nepemenHoro u 30 B mocTostHHOTO TOKA).
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3amura OT IpSIMOr0 MPUKOCHOBEHUSI HE TpeOyeTcs, eciau 3JIEKTPOoOOOpya0BaHHE
HAaXOJUTCS B 30HE CUCTEMbl ypaBHMBaHHSA MOTEHUMAIOB, a HamOoJbuiee pabouee
HalpsbKeHne He npesblmaeT 25 B nepemennoro ninm 60 B mocTosHHOrO TOKa B IoMe-
IeHUAX 0e3 MOBBIIIEHHON onacHoCTy U 6 B mepemenHoro win 15 B mocTossHHOTO TOKa
- BO BCEX OCTAJIbHBIX CIIyYasX.

DJIeKTpUYecKass U30JSUMs Pa3IUYHbIX TOKOBEAYIIUX IMPOBOJAOB, yacTeil 000-
pydoBaHUs (BHYTPEHHHUE DJIEKTPUYECKHUE CETH, CTATOPHbIE OOMOTKHM 3JIEKTPOJBHUIa-
Teseld, OOMOTKM TpaHCOPMATOPOB U T. I.) SIBISIETCA OCHOBOM OOECIEYEHUs HIIEK-
TpoOe3zonacHocTH. HajexxHas W KauecTBEHHAas JJIEKTpUYECKas M3OJSIIHUS  MOXKET
obecrieunth 100% snexkrpode3onacHocTh. ONHAKO Ha MPAKTUKE JJIEKTPUYECKAsl U30-
JSUUS MOXKET OBITh pa3pylieHa OT MEXaHUYECKUX MOBPEXKICHUMN, NEUCTBUS XUMHYECKU
aKTUBHOW  CpeJllbl, TOBBIIICHHONW TEMIEpaTypbl, HENPAaBUWIBHON 3KCIUTyaTallluu
ANEKTPOYCTAaHOBOK. [Ipy 3TOM MOKET MOSBUTHCS HAIpPsKEHUE Ha KOpITycaxX, KOTOpPbIE
OOBIYHO HE HAXOASATCS MOJI HAMPSKECHUEM.

Paznmuuator pabouyro, OCHOBHYIO, JOIOJHHUTENbHYIO, JBOWHYIO U YCUJICHHYIO
ANEKTPUUECKYIO HU3O0JISIIHIO.

Paboueit na3piBaeTcs QJICKTPpUYICCKAA H30JEIOUA TOKOIIPOBOIAIIUX KHII, obecme-
duBaromass HOPMAJbHYIO pa60Ty QJICKTPOYCTAHOBOK M 3alllUTy OT IIOPAKCHHA IJICK-
TPUICCKHUM TOKOM.

Ocnoénaa - V3OIAIMSA TOKOBEAYIIMX dYacTed, oOecrieumBaromiasi B TOM YHCIIE
3alIATY OT OPSIMOTO MPUKOCHOBEHHS.

Jlononnumenvhasn - He3aBUCUMAas M30JSIIIUAS B DJICKTPOYCTAHOBKAX HANPSHKEHUEM
1o 1000 B, BbimonHsgeMasi JOMOTHUTEIbHO K OCHOBHOW H3OJISILUM JJIsl 3aIIUTHI MPU
KOCBEHHOM ITPUKOCHOBEHUHU.

Jleoninaa - 3074A11M B 3JEKTPOYCTAHOBKAX, COCTOSIIAS M3 OCHOBHOM M JOIOJ-
HHUTEIBHON U30JISLHH.

Ycunennas - H30J10Us B 3JICKTPOYCTAaHOBKAX, 066CH€‘-II/IBaIOHla${ CTCIICHD 3alllMTHI
OT IIOPAXKXCHUA DJICKTPUICCKHUM TOKOM, PaBHOLICHHYIO I[BOfIHOfI HU30JIA1IHH.

Cornacno TKII 339-2011, conpoTuBieHUE U30JIALUN MEXKAY JTOOBIM MPOBOJIOM U
3eMJIeH, a Tak)Ke MEXIy JIOOBIMH MPOBOJAMHU HAa yYacCTKe, MEXKIY JBYMS COCEIHUMU
MPEIOXPAHUTEIIIMU B PACIpEICIUTENbHON ceTu HanpspkeHnem 1o 1000 B momxHO
cocTaByATh He MeHee 0,5 MOwm (500 000 Om).

M3omsinuro snexktpudecknx MamuH HanpsbkeHneM cBbiie 1000 B paccuuteiBaroT
o ¢popmyiie
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U
R =
1000 + P/100

rae R- comporuBnenune uzomsuuu, MOwm; U- nanpsikenue, B; P- HomunanbHas
MOIIIHOCTb, KBT.

I/I3MepeHHe COIIPOTUBJIICHUA M30JIOUKU OJICKTPUYCCKHUX YCTAHOBOK IIPOU3BOAAT
IMocCJIC UX MOHTAa)Xa, PCMOHTAa M MNCPHUOJUYCCKU B TIPOLCCCC IKCIUIyaTalUuHU HE PCIKCE
OIHOTO pas3a B IoJd B IOMCHICHUAX C MOBBIIICHHON OMAaCHOCTBhIO U HE PEXKEC OBYX pa3 B
roa B 0c000 OMacHBIX IIOMCIICHUAX.

Kopnyca snekTpuueckux MaliuH, TpaHC()OpPMaTOPOB, CBETHJIBHUKOB W JIPYTHE
METAJUTMICCKUE HETOKOBEAYIIUE YacTH OOOPYIOBAaHUS MOTYT OKAa3aThCs ITOJ HaIps-
KEHUEM TIPH 3aMbIKaHUH OJHOW M3 (a3 Ha kKopmyc. Eciau KopIyc mpu 3TOM HE MMEET
KOHTaKTa C 3eMJIel, TO TPUKOCHOBEHHE K HEMY TaKXKe OMAacHO, KaK ¥ IPUKOCHOBCHHE K
dbaze.

3anuTHOEe 3a3eMJIeHHMe - TIPEHAMEPEHHOE AJIEKTPUUECKOE COETUHEHUE MEeTall-
JUYECKUX TOKOMPOBOASIIMX HETOKOBEIYIIMX YacTed 000pynoBaHUs (KOPITYCOB) C
3eMJiel yepe3 eCTECTBEHHBIEC U UCKYCCTBEHHBIE 3a3€MIIUTEIH.

B kadecTBe ecTeCTBEHHBIX 3a3eMIIMTENIEH MOTYT OBITh HCIIOJIb30BAHBI: METAJLIN-
YecKue M Kelie300€TOHHBbIE KOHCTPYKIIMU 3MaHUN W COOpPYKCHHH, HaXOJsAIuecs B
CONPUKOCHOBEHUHU C 3eMIJICH; METAINTMYeCKue TPyObl BOJOMPOBO/AA, MPOJIOKEHHBIE B
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3eMiie; Ipyrue HaxosAIIUecs B 3eMJI€ METaJUIMYECKHe KOHCTPYKIMH U coopykeHus. He
JIOMYCKAaeTCsl MCHOJIb30BaTh B KAyeCTBE 3a3eMJIMTeNIed TpyOONmpOBOJBl TOPIOUMX
KHUJKOCTEH, TOPIOYMX WJIM B3PHIBOOMACHBIX A30B U CMECEW, TPyOONpPOBOJbI KaHAIH-
3allMM U LIEHTPAIbHOTO OTOTUICHHUS.

HckyccTBeHHBIC 3a3€MIIMTENN MOTYT OBITh M3 YEPHOUM WJIM OIMHKOBAaHHOM CTaJH,
OMEIHEHHBIMU WJIM MEIHbIMU. VICKYCCTBEHHBIE 3a3€MIIMTENIM HE JOJDKHBI HMETH
oKpacku. Yaiie BCero 3To CTEp>KHH U3 YIJIOBOM CTaju, 3a0UThIE B 3€MJII0 BEPTUKAILHO
U COCJMHEHHBIE MEXJY CO0O0M Toja 3eMJiel MpUBApEeHHONW K HUM CTAJILHOM MOJIOCOM

(puc. 9.1).
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Puc. 9.1. CxeMa 3a3eMIISIOIIETO YCTPOMCTBA A - pacIiojioKeHHE 3a3eMIINTEINICH B IIaHe

Cormacuo TKII 339-2011, nns snekTpoycTtaHoBOK Hampspbkenuem 10 1000 B mpu
M30JIMPOBAHHON HeWTpanmu TpaHcpopmaTopa (reHepaTropa) CONMPOTUBICHHUE 3AIIUTHOTO
3a3eMJIEHHUS JOJDKHO OBITH He 0oJiee 4 OM.

B ciydae npo6os ogHO#M U3 (a3 3IEKTPOCEeTH Ha KOPITYC AIIEKTpOABUTATENs OJa-
rojiaps 3alyUTHOMY 3a3€MJICHUIO HANPSIKEHHE, 1MOJ] KOTOPOE MOKET IMOMACTh YENIOBEK,
MPUKOCHYBIIMCHh K KOPIYCY, 3HAUMTEIHLHO CHIDKaeTca. Ha Koprmyce aleKTpr4ecKoro
JIBUTATEINs TOSIBISICTCS HANPSDKEHUWE, PaBHOE TNPOU3BEACHHUIO TOKA 3aMBIKaHUS Ha
3eMITI0 1; M COMPOTUBIIEHHS paCTEKaHHUIO TOKA 3a3eMiIuTeNs Ras.

U .=1-"R, (9.2)

Tok omHO(Ma3HOTO 3aMBIKaHUS Ha 3eMJIIO B ceTu HampspkeHueMm 10 1000 B 00braHO
He mnpesbimaer 10 A. CregoBaTenbHO, HANPSHKEHHME HA KOPIYCE 3a3€MIJIEHHOTO
obopynoBaHus npu 3aMblkaHuK cocTaBUTUx = 10 * 4 =40 B.
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[ToaTomy TOK lyey, IpOXOASIIUI YEpE3 TEJIO YEIOBEKA, TEM MEHBIIE, YEM MEHBbIIIE
CONPOTHUBIICHUE 3a3EMIITUTEINS.

Kaxxnoe 3a3emiisitoniee yCTpolCTBO UMEET MAcopT, B KOTOPOM YKa3aHa €ro cxema,
OCHOBHBIC pacueTHbIC JaHHBIC, CBEJCHHUS O €r0 PEMOHTE M O 3aMepax COMPOTUBIICHUS:
MOCJIe MOHTaXa, B MEPBBII TOJ] Ocie BKIIOUEHUs B pabOTy U 3aTeM He pexe 1 paza B 6
JIeT B 3Heprocucremax, 1 paza B 3 roja Ha MOJICTAHIIUSAX MOTPEOUTENICH U €KEr0JHO B
IIEXOBBIX 3JIEKTpOycTaHOBKax. OIHOBPEMEHHO C U3MEPEHHEM COINPOTHUBJICHUS
MPOBEPSIIOT  [IEJIOCTHOCTh  BHEIIHUX  3a3€MJISIONIUX MPOBOJHUKOB, HAJEKHOCTD
MPUCOCANHEHUN €CTECTBEHHBIX 3a3€MJIMTENICH, BCKPHIBAIOT (BBIOOPOYHO) TPYHT IS
OCMOTpAa JIEKTPOJIOB: HE U3BEJICHBI JIU OHU KOppo3uel u Omyxaaromumu Tokamu. [Ipu
OOHApyEHUU 4YacTe 3a3eMJISIONIETO YCTPOMCTBA, MPHUIIEAIINX B HETOJHOCTh U
MO/IBEP>KEHHBIX 3HAYUTEILHON KOPPO3UHU, OHU JOJDKHBI OBITh 3aMEHEHBI HOBBIMHU.

B cersx ¢ rayxo3a3zeMIeHHOMHEUTpalbiO 3a3eMJICHHUE KaK CPEJICTBO 3allUTHI HE
npuMeHseTcs. B 3Tux ceTsax HanpsbkeHHe 3aMKHYBIIEH (asbl pacmipenenseTcs: MEexIy
COTNPOTHBJICHUSIMUA 3a3€MJICHUSI HEUTpalu W 3a3emyicHuss oOopynoBanus. [losTomy
HarnpspkeHre UHa 3a3eMJIeHHOM 00OPYIOBaHHHM OTHOCUTEIBHO 3€MJIM 3aBUCHUT TOJIBKO
OT COOTHOIIICHUS dTUX COMPOTUBIICHUI:

UyR
U=-=22 (9.1)

Ro+R,
rae Uy - dhasnoe Hanpspkenue, B; R;- conpoTtuBiienue 3azemienust obopynosanusi, Owm;
Ro- conporusiienne 3azemienus Heltpain, OM. Eciu R; = Ro ,to U= 0,5 Uy, B.

CrnemoBaTellbHO, 3alIUTHOE 3a3eMJICHHE OOOpPYIOBAaHUS B CETH C TIIyX03a3eM-
JIEHHON HEeWTpabio 0€30MacHOCTh HEe 00eCcIieunBacT.

IL]IH 3dlIUTBI OT IMOPAKCHHA JJICKTPUYCCKHMM TOKOM B CCTAX C TIIYXO03a3CMIICH-

Puc. 9.2. Cxema 3anynenus
000pyIOBaHUS

HOMHEUTpaIbio MpUMEHsIeTCs 3aHyneHue (puc. 9.2).
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3anyjleHMeM HAa3bIBACTCS MPEJHAMEPEHHOE COEIMHEHHE METANIMYECKUX YacTew,
KOpIYCOB 00OpYyJIOBaHUs, almapaToB, MPUOOPOB, HOPMAJIbHO HE HAXOIAIIUXCS MOJ
HaIpsHKEHUEM, C HYJIEBBIM MPOBOAOM C MOMOILBIO METAITIMYECKOTO IPOBOJHUKA.

OcHoBHas 3ajaya 3aHYyJIEHUS COCTOUT B TOM, YTOOBI MPEBPATUTh 3aMbIKaHUE (Da3bl
Ha KOpIyc B 0JHO(A3HOE KOPOTKOE 3aMbIKAHHWE U BbI3BATh TEM CaMbIM OTKIJIIOUEHHUE

Puc. 9.3. Cxema 3ambikanus (a3bl Ha KOPIYC
3aHYJIEHHOTO 000py/10BaHUS

MOBPEXKIECHHOTO 000pYIOBaHMS OT CeTU. B TeueHue Bcero BpEeMEHH, MOKa HE Cropen
peIoXpaHuTENb WIK HE CpabOTall aBTOMAT 3aIlUThI, 3aMbIKaHHE Ha OJMH 3a-HYJICHHbBIN
KOPITYC

(puc. 9.3) BeI3bIBACT HAa BCEM 3aHYJCHHOM O0OPYI0BAaHUM HAMIPSIKEHHE
OTHOCHUTEJIHHO 3€MJIH, ONTACHOE JIJIsl YeJIOBEKa, KOTOpOe omnpeesieTcs mo Gopmyine

U=l Ry=—2 Ry=—2_ (9.4)

R
Ry+Rg 1+(§)

be3omacHocTh MOXET OBITH JTOCTUTHYTA JIMIIL MPU BEChbMa KPATKOBPEMEHHOM
JICHCTBUU TOKA, T. €. TP OBICTPOM CpabaThIBAHUU 3aIUTHI.

JlonmycTMoe BpeMs BO3AEHUCTBUS HANPSIKEHM S, PUIIOKEHHOTO K TEy YEI0BEKa, B
3aBUCUMOCTHU OT €r0 BEJIMYHHBI MPECTAaBIeHO B Ta0I. 9.1.

OpHako MpUMEHsSEMbIE B HACTOSIIEE BPEMsI CHCTEMBI 3aIUTHl OT TOPAKCHUS
JIGKTPUYECKIUM TOKOM Ha ocHoBe 3aHyieHus (cuctembl TN-C, TN-S, TN-C-S) ne
o0ecreunBaT 3JEeKTPOOE30MaCHOCTh MPHU CIYyYailHOM MPUKOCHOBEHHH K TOKOBEIY-
IIIUM 4acTsIM 000pyIOBaHUS TIPH OJHO(DAZHOM BKIIFOUCHHUH YEIIOBEKA B AJICKTPUUYECKYIO
CETb.
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Taobmuma 9.1

3aBuUCHUMOCTDH A0y CTUMBIX 3HAYEeHUH HaNPHAKCHUA IJICKTPUIECCKOI'0
TOKa, IPUJTOKEHHOI'0 K TEJTY Y€J0BC€Ka, OT BPEMECHHU €10 BO3I[€fICTBPIH

Bpewms Bo3nieicTBus, ¢ 0,05

0,1

0,2

0,5

1,0

2,0

3,0

JlonmycTrmble HanpsoKeHUs, B 160

120

110

90

80

60

50

be3omnacnoe 1 9YCJIOBCKA COUYCTAHHC BCIMYMHBI TOKA U BPECMCHU C€TO IMPOXOKIC-

HUsl 00ecreunBaeTcs MPUMEHEHNEM YCTPOMCTB 3aluTHOTO oTKitoueHus (Y30).

3amuTHOE OTKJIIOYEHHEe - ITO 6BICTpOI[eI\/'ICTBy10H_IaSI 3aiura, 06GCH€‘II/IBaI-OH_Ia$I

ABTOMATHYCCKOC OTKIIIOYCHHUC JJICKTPOYCTAHOBKHM TP BO3HHKHOBCHHUHU B HeM

OITaCHOCTHU IMOPAKCHUA IJICKTPUICCKHUM TOKOM.

[Tpumenenue Y30 obecnieynBaeT: 3alIUTy OT KOCBEHHOT'O NMPUKOCHOBEHUS, KOT/Aa

YCJIIOBCK KaACACTCA KOPIIyCa JJICKTPOYCTAHOBKHU, OKA34BHICTOCA IIOA HAIIPAKCHUCM

BCICACTBHUC IIOBPCKACHUA H3O0JLIIUU, 3alIUTy OT MIpAMOTIO IIPHKOCHOBCHHUA, KOI'da
YCJIIOBCK HCTIOCPCACTBCHHO KaCacTCA (1)213H01“0 IMpoBOAAa NUCTOYHUKA ITUTAHUA; 3allIUTY OT

Imoxkapa, KOTOpBIﬁ MOJKCT BO3BHUKHYTH HU3-3d YPC3MCPHBLIX TOKOB YTCUKH.
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[Ipumenenue Y30 sBnsiercs oOA3aTENbHBIM: JJI TPYNIOBBIX JIMHUM, MUTAIOLIIUX
PO3ETOUYHBIE CETH, HAXOSAIIMECS BHE IOMEUIEHUHN U B IIOMELIEHUAX 0CO0O0 OMACHBIX U C
MOBBILIEHHON OMACHOCTBHIO MOPAXKEHUS SJIEKTPUUECKUM TOKOM; JJIs TPYNIOBBIX JIMHUN
B MOOWJIBHBIX 3JaHUSX U3 METayla WU C METALIMYECKUM KapKacoMm; ISl 3JEKT-
POYCTaHOBOK, B KOTOPBIX YCTPOMCTBa 3allMThl HE 00ECNEYUBAIOT HOPMHUPYEMOTO Bpe-
MEHU UX OTKJIIOYEHMS; i TPYNNOBBIX JIMHUN, NUTAIOUIMX 3JEKTPONPUEMHUKHU
HarpspKeHueM Belle 25 B, MOHTHpyeMble B BaHHBIX, IYIIEBBIX U MapUIbHBIX MOME-
HIEHUSAX (KpOME AJIEKTPOIPUEMHHUKOB, PUCOEAMHEHHBIX K CETHU Yepe3 pa3euTeNbHbINA
TpaHchOpMaTop); I CUCTEM AJIEKTPOOOOTpeBa MOJIOB U JIp.

VYerpoiicTBa 3alMTHOTO OTKJIIOUEHUSI CO3/JAIOTCA Ha Pa3IMYHBIX MPUHIIUAMAX
neiictBus. CymiectBytoT Y30, pearupymoiire Ha TOK HYJE€BOH MOCIIeI0BAaTEIbHOCTH; Ha
HaIpsDKEHWE HYJIEBOW IMOCIIEIOBATEIbHOCTH, HA TOKU M HAIPSOHKEHHS OTNEPATUBHBIX
UCTOYHUKOB TUTAHUWS, HA HAMNPSHKEHUE KOpIlyca SJIEKTPOYCTAHOBKH OTHOCUTEIBHO
3eMJIH.

B snexrpoycranoBkax HanpspkeHueMm 10 1000 B HanGosiee mupoko NMpUMEHS FOTCS
VY30, pearupyromue Ha nuddepeHnnanIbHbIN TOK yTeukn. CxeMa Takoro ogHoda3zHoro
V30 npusenena Ha puc. 9.4.
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Puc. 9.4. Cxema ycTpoiicTBa 3alIIMTHOTO OTKJIFOYEHHUS:
1 - xHOmKa TecTHpOBaHHS;, 2 - TpaHCcPoOpMaTOp TOKA YTEUYKH, 3 - KOHTaKThl, 4 -
MEXaHHM3M OTKJIIOYEHHS; 5 - 00MOTKa MarHUTOAJIEKTPUUECKOM 3allIeIKH;
6 - 251eKTPOOOOPYIOBAHHE

JlaTYMKOM yCTpOWCTBA CIIYXKHUT TpaHCHOpMATOp TOKAa yYTEUYKH 2, KOJIBIICBOW Mar-
HUTOIMPOBOJ KOTOPOTO OXBATHIBAET MPOBO/IA, MUTAIOIINE HATPY3KY 6 U UTPAIOIINE POITh
nepBuYHO 0O0MOTKH. [lpu OTCyTCTBMM TOKa yT€YKM pabouyne TOKH B MPSMOM U
oOpaTHOM HampaBlIEHUSIX paBHbI TO BenuunHe. OHM HABOAAT B MAarHUTOINPOBOJIE
MIPOTUBOMOJIOKHO HampaBieHHble MOTOKU D1 u @,. PezynbTupyronuil moTok paBeH
HyIt0, o3ToMy Y30 He cpabaTbiBaeT.

[Ipu mosiBIeHNU TOKA YTEUYKU TOK B MPSIMOM HampaBlieHUH |impeBbliiiaeT oOpaTHBIM
ToK |2HAa BenuuuMHYy TOKa yTeuku lyr. B cepaedHuke BO3HHMKAeT MarHUTHBIA IMOTOK
HebajaHca, ¥ MO0 OOMOTKE MAarHUTORJICKTPHYECKOHN 3aIleKd 5 MPOTEKaeT TOK, BBI3BI-
BaOIINI e¢ cpabaThIBAaHUE U BO3JICHCTBHE HA MEXaHMU3M 4, OTKIIOYAFOIINI KOHTAKTHI 3.
VY30 cpabaTtbiBaer.
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Jlns mpoBepku ucnpaBHoctd Y30 npeaycMOTpeHa 1enb TecTupoBaHus 1 (kHomka
«Tecty).

VY30 sBasitorcst BBICOKOA()(PEKTUBHBIM U MEPCIEKTUBHBIM CLIOCOOOM 3aluThl. B TO
K€ BPEMSI OHU HE 3alllUIIAIOT JIEKTPUUYECKYIO CEThb OT TOKOB KOPOTKHUX 3aMBIKAHUU U
MepPerpy30K M JIOHKHBI IPUMEHSITHCSI B KOMIUIEKTE C aBTOMAaTHYECKUMHM BBIKIIOYATEIS -
MU WY [JIABKUMHU TPEIOXPAHUTEISIMU.

OHu HUCTIONB3YIOTCA B 3JEKTPOYCTAaHOBKAaX A0 1 KB B nonosHeHue K 3alIUTHOMY
3aHYyJICHUIO, & TaKXE B Ka4€CTBE OCHOBHOT'O WJIU JOINOJHUTEIBHOIO CIOCO0a 3allUTHI,
KOT'Jla Ipyrue cnocoosl Mano3(pPeKTUBHBI.

YPaBHI/IBaHI/Ie MOTCHHHUAJIOB - 3JICKTPUICCKOC COCAMHCHHUEC ITPOBOAAIINX yacTen
A JOCTHXKCHUA PABCHCTBA UX ITIOTCHIIMAJIOB. 3aIIII/ITHOC YPAaBHUBaAHHUEC MOTCHIUAIOB
- YPaBHUBAHHUC ITIOTCHIMAJIOB, BBIIIOJHACMOC B LICIIAX 3JICKTpO6630HaCHOCTI/I.

BblpaBHl/IBaHI/Ie MOTEHIHAJIOB - CHMXCHHEC PAa3HOCTH IIOTCHIHAJIOB (IIIaFOBOFO
HaHpH)KeHI/ISI) Ha IMMOBCPXHOCTHU 3CMJIM WJIX I10JIa IMIPpU MOMOIIH 3allIUTHBIX ITPOBOAHUKOB,
IMPOJIOKCHHBIX B 3CMJIC, B IIOJIY HWJIM Ha HX IMOBCPXHOCTH MU IPUCOCIHMHCHHBIX K
3a3CMJIOIICMY YCTpOﬁCTBy, 100 IMyTEM IIPUMCHCHUA CIICIHIUAJIbHBIX HOKpI;ITI/Iﬁ 3CMIJIH.

DJIeKTpU4YecKoe pasziejieHHe ceTell - pa3JeleHHe CeTH Ha OTAENbHBIC, JJIeK-
TPUYECKH HE CBS3aHHBIE MEXIy COOOM y4YacTKH C TOMOIIBIO pPa3IeIUuTeIbHOIO
TpaHcpopMaropa. Y4YacTKu ceTd OyayT o0JjafaTh 3HAYUTEIbHO MEHbBILEH €MKOCTHhIO U
0oJee BBHICOKMM 3HAUYEHUEM COMPOTUBICHUS H30JAIHH. OMacHOCTh MOPAKEHUSI TOKOM
P 3TOM PE3KO CHIKAETCS.

MaJible HanpsiKeHHsl - HapsDKEHUS, He TpeOyroIrue 00s3aTeIbHOTO IPUMEHEHUS
AJICKTPO3alIUTHBIX CPEJCTB TPU paboTe ¢ PYYHBIM SJICKTPUPUIIMPOBAHHBIM HH-
ctpymMmeHTOM. OHM YCTaHABJIMBAIOTCS B 3aBUCHMOCTH OT XapaKTEPUCTUKHU MOMEIICHUM
10 OMACHOCTH MOPAKECHUS JICKTPUUECKUM TOKOM. JJisi moMenieHuid 0€3 MOBBIIICHHON
omacHoctH - 220 B; ni1a moMeIneHHMi ¢ MOBBIIMICHHOM OMAacHOCTBLIO - 36 B; mis ocobo
OTIaCHBIX TTOMeIeHui - 12 B.

Maibie HAIPsSOKCHUA IIPUMCHAIOT B HCJIAX YMCHBIICHHA OIIACHOCTH ITOPAYKCHUA
QJICKTPUYCCKUM TOKOM. Onu HCIIOJIB3YIOTCA JId IIMTAaHUA OJICKTPOMHCTPYMCHTOB,
IICPCHOCHBIX CBCTHJIIBHHNKOB, MCCTHOI'O OCBCIICHHA HA IIPOHU3BOACTBCHHOM O60py,HO'
BaHHU.

3HCKTpO3aHII/ITHLIe cpeacTrBa B 3aBUCMMOCTH OT HASHAYCHUA ITOAPA3ACIIATOTCA

Ha U30JIMPYIOIIHC, OIpaXaAar0mne 1 BCIIOMOI'aTCIIBHBIC.
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H30J1upyromue 3auwiummble CpCACTBA ACIAT HAa OCHOBHBIC 1 JOITOJTHUTCIIbHBIC.

K ocnoenvim 3aumyummnpim cpencrsaM OTHOCAT T€, U30JSALNS KOTOPBIX pacCUUTaHa
Ha pabouee HaNpsKEHUE 3JIEKTPOYCTaHOBKH U JIOMYCKAET MPUKOCHOBEHHE K TOKOBEIY-
oM vactsaMm. B anekTpoyctaHoBkax A0 1 kB 3To auanekTpuueckue NepyaTkH, H30-
JUPYIOLIUE IITAHTH, UHCTPYMEHTBI C N30JIMPOBAHHBIMU PYYKaMHU, TOKOU3MEPUTEIbHbBIE
KJIEUIM, yKa3aTeiau HampsbkeHus. B snmekrpoycTtaHoBKax HampsbkeHueM Bbime 1 kB -
M30JUPYIOLIME IITAHTH, W30JUPYIOIIME U TOKOU3MEPHUTENbHbIE KIEIIH, YKa3aTellu
HAIPSHKEHMS.

K donoanumenwvnsim cpencrtsam 3amurthl B 2JIEKTpOoycTaHOBKax 0 1 kB orHo-
CATCS: NUDJICKTPUYECKUE Tajiollv, KOBPUKH, W30JIUPYIOIIME TOJACTaBKU. B anekTpo-
ycTaHOBKax cBbIlie 1 kB - quanexkrpuyeckue nepyaTku, O0ThI, KOBPUKHU, U30JIUPYIOIIHE
II0/ICTaBKH.

O:zparxcoarouwgue cpenctTBa TpelHA3HAYCHBI IS BPEMEHHOTO OTPaXKIEHUS TOKO-
BEIYIIUX YacTCW, a TakKe JUIS 3a3¢MJICHHUS OTKIIOUEHHBIX TOKOBEIAYIIUX YacCTCH C
IIEJIBI0 YCTPAHCHHS ONACHOCTH TIPH CIIy4allHOM IOSIBJICHUW HANpPSOKCHUS (BpPEMCHHBIC
3a3€MJICHHS ).

K ecnomozamenvnvim CpeaCTBAM OTHOCATCA 3alllUTHBIC OYKH, PYKAaBUIBI,
MpCaAOXPAHUTCIIBHBIC I10ACA, CTPAXOBOYHBIC KAHATHI, «KOI'THU» U IP.

2. Onucanne padoThbl NPUOOPOB /1JIs1 KOHTPOJISA CONPOTUBJIEHUSI
3a3eMJISIIONIEr0 YCTPOICTBA M CONPOTHBJICHUSA U30JISIIIUA
3JIEKTPOYCTAHOBOK
2.1. TIpuGopsl AJ151 KOHTPOJISAA CONMPOTUBJIEHUSI
3a3eMJIMIIOLIEr0 YCTPOMCTBA

N3mepenre conpoTUBIIEHNUS 3a3EMIISIONIET0 YCTPOUCTBA Ha MPOU3BOICTBE BEIETCS
¢ moMotisio u3mepurens 3azemienus PHU-1.1, mpubopos M416, MC-08.

2.1.1. Padota c u3mepuresiem 3azemiaennss PHU-1.1

[lepen HadamoMm pabOTHI MPOM3BOIUTCS MPOBEpKA HCIpaBHOCTH Tpudopa. Jlms
ATOr0 MEpEeKIIoYaTellb Auana3oHoB udMepeHus «llp» cTtaBuTcs B mosoxkeHwe «Xx1», a
nepekiovaTens poaa padbot «Il» - B nonoxkenue «KOHTpOIIbY.

Bpamas pykosatky reneparopa co ckopoctbio 120 00./MHUH, ¢ TIOMOIIBIO TIOTEH-
nuoMmeTpa «P» cTpenka raapBaHOMETpa YCTAHABIMBAETCS B HYJIEBOE IOJIOKECHUE.

[lokazanust Ha TMMOE MOTEHIIMOMETPA NPU UCIPABHOM MPUOOPE TOHKHBI ObITH PaBHBI
10 +0,5 Om.
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3areM mpUOOp MOJKIIOYACTCS K M3MEPSIEMOMY 3a3€MJICHHIO B COOTBETCTBHH CO
cxemotii (puc. 9.5).

[Tepexmtouarens «II;» craBuTcs B mosoxkeHue «xS», a «lI» - B momoxeHue
«M3mepenue». Bpamas pyuky npubdbopa co CKOpoCcTbio 2 00./C, ¢ MOMOIIbIO MOTEH-
UOMETpPA CTPEJIKA TAIbBAHOMETPA YCTAHABIMBACTCSA HA HYyJb. BennunHa u3MepsieMoro
COMNPOTHUBIICHUS YCTAaHABIMBACTCS HAa TUMOE MOTEHIIMOMETPA.

Puc. 9.5. Cxema nogxmouenus npudopa PHHM-1.1
Ecnu Benuuuna conpoTusienus He npesbimaer 10 OM, To nepexitouatens «I11»
CTaBUTCS B MOJIOKEHUE «X1» U MPOU3BOAUTCS OOJIEe TOUHOE U3MEPEHHE.

2.1.2. Pa6ora c usmepuresem 3azemienuss MC-08

Cobupaercs cxeMa, Kak MokazaHo Ha puc. 9.6.

Puc. 9.6. Cxema noakmouenus npuoopa MC-08: 1 - nmepekimouarens; 2 - peocTaT
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1. IlepemMbIuKOil COEAMHSIOTCA MEXAY co00il 3axumbl «J1» U «E1» u npucoenu-
HAIOTCS K U3MEPSEMOMY 3a3€MIICHHUIO.

2. 3axuMm «E»» npucoenunsercs K 30HAY.

3. 3axuM «Jo» - K BCHOMOTaTeJIbHOMY 3a3€MJICHUIO.

[lepexmntouaTens 1 ctaBuTcs B nmojoxeHue «PerymupoBkay.

Bpamas pyuky reHepaTopa mo 4acoBOW CTpenke co cKopocThio 120 00./MuH,
pPYUKO# peocTara 2 peryiupyeTcs npulop, ycTaHaBIMBas CTPENIKY MpUOopa Ha KpacHOU
OTMETKE IIKaJIbI.

Buumanme! Henb3st BpamaThs pydky reHeparopa npu yCTaHOBKE nepekiitouarens 1
B IIOJIOKCHUH «PeryimpoBka» U OTCOEAMHEHHOM B 3TO BPEMS 3a3€MIIUTEIIC U 30H/IE.

[lepexmntouaTtens 1 ctaButcs B nonoxenue «M3mepenue x 0,1».

Bpamas pyuky renepartopa, mo mikajie mprudopa OTCUYHUTHIBACTCS BEJIIMUMHA H3MeE-
psAemMoro 3azeMJieHus1 U yMHokaeTcs Ha 0,1.

2.1.3. Pabora c usmepuresaem 3azemjeHust M-416

HepeKJIIOanGHL YCTaHAaBJINBACTCA B ITOJIOKCHHC «KOHTpOJII) 5 Omy.

VYnepxuBas B Ha)XXaTOM COCTOSIHUM KpAacHYIO KHOIKY, BpaleHueM pydku «Pe-
OXOP/a» CTpeJIKa MHIUKATOpa BBIBOJIUTCS Ha HYJEBYHO OTMETKY. Ha mikame peoxopna
IIPU 3TOM JIOJDKHO OBITh TToKazanue 5 +0,5 Om.

Colupaercs cxeMa, Kak IoKa3aHo Ha puc. 9.7.

[TepexitrouaTenb yCTaHABIUBAETCA B MOJOKEHUE «X1».
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VYaepxuBas B HaXKaTOM COCTOSHUM KpPAacHYIO KHOIKY, BpalleHueM pyuyku «Pe-
OXOpJ» CTpEJIKa MHIMKATOpa BBIBOJUTCS Ha HYJEBYIO OTMETKY. Pe3ynbrar ompexae-
J€TCs MO LIKaJIe peoxopaa.

Ecnu usmepenHoe cornportuBiieHne okaxkercs 0ombiie 10 OMm (cTpenka uHaUKAaTOpa
HE BBIBOJUTCS HAa HYJEBYIO OTMETKY), TO MEpEKIIoYaTelb YCTAHABIMBAETCS B IO-
JnoxkeHue «x5», «x20» nmm «x100». Pe3ynpraT M3MepeHus paBeH NPOU3BEICHUIO I1O-
KAa3aHHMsI IIKaJIbl pEOXOpJa U MHOKHUTEJIS.

2.2. [IpubGopsI 1JI KOHTPOJIS CONPOTHBJICHUSA
HU30JIA MU JIEKTPOYCTAHOBOK

W3MepeHne CONpOTUBIEHUS H30JSILIMU 3JEKTPOYCTAHOBOK Ha MPOM3BOJCTBE BE-
neTcs ¢ momouisio mpudopos M1101M, M4124.

2.2.1. Pabdora ¢ Mmerommerpom M1101M

[TpuGop cocTOUT W3 reHeparopa MOCTOSTHHOTO TOKAa C PYYHBIM MPHUBOJOM, JIOTO-
MeTpa U 10OABOYHBIX COMPOTUBICHUH.

[Ikana npubopa UMeET aBa psia OTMETOK: MpaBasi MIKajla COOTBETCTBYET Mpee.Ty
u3mepenus ot 0 1o 500 MOwm, neBast ot 0 1o 1000 kOm (puc. 9.8). g nepexiatoueHus
npudopa Ha Ty WIM MHYIO IIKATy UMEETCS CIeHUalbHbIA mnepekmodaTesb «kKQ/MQ».
N3mepsiemoe conpoTUBIEHUE TPUCOSTUHSAETCS K 3akuMaM «JIuHus» 1 «3emitsi».
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Puc. 9.8. Bueunnii Bug merommerpa M1101M:
1 - 3axumbl «JIunaus» u «3emitsy; 2 - nepekitodaresib «kQ/MQ»; 3 - usmeputenbHast
HiKaua

[lepen u3MepeHUsIMU HEOOXOIUMO YOETUTHCS B OTCYTCTBUU HAINPSDIKEHUS B HUC-
OBITYEMBIX IIENSX W B HcHpaBHOcTH THpubopa. IlpoBoauTh uM3MepeHHMs] B LeNsXx,
HAXOASIIMXCH MO HANpPsisKeHUueM, 3anpeniaercs!

JIJIss TpOBEpPKH WCHPABHOCTH TpuOOpa HEOOXOAMMO: yYCTAaHOBUTH €r0 TOPU30H-
TaJIbHO, OTCTETHYTh PYYKY JUIS MEPEHOCKU, OTKPBITH KPBIIIKY CMOTPOBOTO OKHA, TIe-
pekimouatenb npenaenoB m3Mmepenus «KQ/MQ» moctaBuTh B mojokeHue «MQ»,
YCTaHOBUTH PYYKYy IeHepaTropa B pabouee MOJIOKEHUE (HAXOIUTCS C MPaBOW CTOPOHEI
npubopa).

B ucnpaBHOM mpubope npu BpallleHUH PYKOSTKH MO YaCOBOM CTPEIKE CO CKOPO-
cThio 120 00./MHH cTpeKa JOHKHA YCTAHOBUTHCS HAa OTMETKE «J1a» mKaibl «MQ».

JIisi M3MepeHus COMPOTHBIICHUS KHJI KaOenas OTHOCHTEIBHO 3€MIId K KIEMME
«3emiisn» npubopa MOJAKIIYAETCS C MOMOIIBI0 COCAMHUTEILHOIO MPOBOJIa UCIIPABHOE
(momyctumoe mo TKII 339-2011) 3azemisioniee yCTpONCTBO, a K KiemMme «JIuHus» -
noouepeHo Bce kKwibl KaOensa. Ilepeximiouarens TmpenenoB HM3MEpPEHHs] ycTa-
HaBnuBaeTca B monoxeHue «MQ». [lnaBHO Bpamas pykoATKy mpuOopa Mo YacoBOM
CTpEJIKE ¢ HOMHUHAJIBHOW CKOpOCThiO 120 00./MHH, MPOU3BOAUTCS OTCUYET MO COOT-
BETCTBYIOLIEH IIKAJE.
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JIns u3MepeHusi CONMPOTHUBIICHUS BCEX JKUJ Kalensi OTHOCUTENBbHO JApPYr Apyra
KUJIbI, COMPOTHUBJICHUE KOTOPBIX H3MEPSETCS, MOAKIIOUYAIOTCS K KieMMmaM mpuodopa,
MPUYEM HE UMEET 3HAYCHUS, KaKyI0 )KIIY U K KaKoi KJIeMMe MOJIKJIF0YaTh.

2.2.2. Pabora ¢ npudopom M4124

[Ipy u3MepeHUH CONMPOTHUBICHHUS H3O0JSALMU >KWJI KaOelss OTHOCUTENBHO 3EMIIU
MOJICOEIMHUTh OAHY KiemMMy mnpubopa k ucnpaBHoMmy (nomyctumomy no TKIT 339-
2011) 3azemusionieMy YCTPONCTBY, a BTOPYIO - K KWJe Kabelss, y KOTOPOMl KOHTpPO-
JUPYETCs N30JSALHUS.

HaxaTh Ha OJHY M3 KHOIIOK B COOTBETCTBHH C BEIMYHUHOW HM3MEPSIEMOTO COMPO-
TUBJICHUS W TPOU3BECTH OTCUET BEIMYUHBI COMPOTHBIICHHUS H3OJISIIIUM TI0 COOTBET-
CTBYIOIIIEH 1IKase mpudopa.

[Ipu mu3MepeHNH COMPOTHBIICHHUS KHJ KaOellss OTHOCUTEIBHO JIPYT Ipyra K IpH-
00py MPUCOECTUHAIOTCS 00€ KOHTPOJIUPYEMBIE JKUJIBL.

2.3. Ilopsanok BINOJIHEHUS] PA6OTHI

.Ha60paTOpHI>Iﬁ CTCHA pas3aciicH Ha ABC 4YaCTH. Cnena BBIBCJACHBI TPpU KIICMMEI,
OMUTHUPYIOIIUEC HU3MCPSACMBIC 3a3CMILAIOIINC yCTpOﬁCTBa, a TaKiXKC KICMMBI «30HI[» )41
«BcnomorarenbHOe 3a3eMIICHUEY. CnpaBa BBIBCJACHBI HICCTH KJIICMM, OMHUTHUPYIOIINX
JKHJIBI IECTHXKUIIBHOTO Kabens.

V3MepeHre CONMPOTUBIICHUS 3a3€MIISIFOIIET0 YCTPOWCTBA M H3OJSALUU JICKTPO-
IPOBOJIOB TPOU3BOJIUTCS B J1abopaTopHO# paboTe OMHWUM M3 yKa3aHHBIX B 1. 2.1
puOOpOB.

[lepen Hawamom pabOTHI HEOOXOAWUMO BBISICHUTH Yy MPEMOAABATENsI, KaKUE IMPH-
OOpBI B TaHHBIIT MOMEHT UCTIONB3YIOTCS JUISl U3MEPEHUH.

1. [Ipyu wu3MepeHHH CONMPOTHUBICHUS 3a3€MIIAIONIETO YCTPOMCTBA HEOOXOIUMO

U3MEPUTh TPH 3a3€MJICHUS U OINPEAETUTh, KaKUEe U3 HUX COOTBETCTBYIOT TPEOOBAaHUIM
TKII 339-2011.
W3mepeHust MpoOu3BECTH B COOTBETCTBUM C OMMCAHUEM PAaOOTHI UCHOIb3YEMOIO B

JAHHBIA MOMEHT mpubopa corjacHo m. 2.1. Pe3ynbTaThl U3MepeHUd U BBIBOABI O CO-
MPOTUBIICHUH 3a3eMJIUTENCH 3aHECTH B TaOI. 9.2.
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Tabmuua 9.2
Pe3ybTaThl H3MEpPEHUSsI CONPOTUBJIEHHS 3a3eMJINTeeil

Homep Benuuuna BbeiBOJIBI 0 KaU€CTBE 3a3€MIICHUS
3a3CMIIMTEIIA COIIPOTUBJICHUS, (IonycTUMO, HEJJOMYCTUMO)

1

2

3

2. I[J'ISI N3MCPCHUA COIPOTUBJICHUA H30JIIIUU IIPOBOJOB MICCTUKUIIBHOTO Ka0enst

UCIIOJIb3YWTE OMHMCAHUE PadOTHI MCIOIB3YEMOI0 B JaHHBIM MOMEHT MPUOOpa COTIACHO
m 2.2.
N3mepeHre CONPOTHUBIICHUS >KHJI KaOENss OTHOCHUTEIIBHO 3EMJIM TPOBOIAUTH, UC-

MOJIB3Ysl UCIIPABHOE 3a3eMiieHUE (M3 TpeX, U3MEPEHHBIX BhIIe). [Ipu m3mepenuu co-
IIPOTUBJICHUSI BCEX KUJ Kabeliss OTHOCHUTEJBHO JAPYT Apyra BHadalie M3MEpSeTCs CO-
npOoTUBJICHUE 1-11 KUJIbI KaOessl OTHOCUTENBHO OCTaBIIMXCA 2-#, 3-H, ..., 6-i1; 3aTem 2-i1
KWJIbl OTHOCUTENBHO - 3-#, 4-i1, 5-i1, 6-it u T. 0. Pe3ynbTaThl U3BMEpPEHUN 3aHECTH B
Tabmn. 9.3.

Tabmuma 9.3
Pe3y.111>TaT1>1 H3MEPCHUA CONIPOTHUBJICHUA U30JAIIMA ITPOBOJI0B
COHDOTI/IBHGHI/I [G HN30JII0UHN KUJI COHDOTI/IBJIGHI/IG BBIBOI[ O KayecTBE
Ka0eJsIss OTHOCUT N300 N KUJI KaOens H30JIAIIUH (I[O]’IYCTI/IMO’
MCJIBHO IPYT APYTA, | orHOCUTEIBHO 3€MIIH, HeIOMyCTHMO)

1 2 |3 4] 5|6 MOwm

O U WN| !
1

VYkazaTp, MEXAYy KAKUMH MapaMHU >KWJI COIPOTUBIIEHUE HEIOIYCTUMO.
KoHTposbHBIE BONIPOCHI

1. Kak moapa3aenstoTcss MOMEIIECHHUsSI IO XapakTepy OKpYKalolieil cpeanl co-
rimacHo TKII 339-20117

2. Knmaccudukanus nmOMENIeHUH M0 OMACHOCTH TOPAKCHUS AJICKTPUUYSCKUM TO-
KOM U TIPUMEHSEMBbIC MaJIble HAIIPS)KSHHUS.

3. HazoBwuTe BUIBI JICKTPHIECCKON N30JISIIUH.
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4. TpeOoBaHUsA, MPENBABIAEMbIE K HM30JSLHUM 3JICKTPUUYECKUX MPOBOAOB U Ie-
PUOIUYHOCTH KOHTPOJISL.

5. Kakue crocoObl U cpeiacTBa HMCHOJB3YIOTCS JJIsi OOecreueHust 3IeKTpoOe3-
onacHoCTH?

6. B xakux ceTsx mpUMEHSETCS 3alUTHOE 3a3eMJICHUE 000py10BaHUs ?

7. Kak BBINOJHAETCS 3alIUTHOE 3a3eMJIeHUuEe 000py10BaHus?

8. Kakue ¢axrTopel BausioT Ha 3(Q(PEKTUBHOCTh 3a3€MIISIOLIETO YCTpoWcTBa?
ITeproan4HOCTE KOHTPOJIS.

9. B kakux ceTsax NpUMEHSETCS 3aHYyJIECHUE IEKTPUUECKOTO 000pya0BaHuUs?

10. Kak BbInonHsieTcs 3aHyJIeHHe 000py10BaHUs?

11. Kakwue anekTpo3aniuTHbIe cpeacTBa Bol 3Haere?

12. IIpubopsl KOHTPOJISL CONMPOTHUBICHUS 3a3€MIISIOIIUX YCTPOWCTB U H30JISALUU
ANEKTPUUECKHUX MTPOBOJIOB.
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CIIUCOK UCHOJIb30BAHHOM JUTEPATYPHI

1
2
3.
4

HNuTepueT-pecypcesbl:
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