[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®KO: MoHomapesa CBeTnaHa BuktoposHa "
HomxHoctb: MpopexTop no YP u HO HI'IH
[ata nognucanus: 29.09.2023 13:23:52

YHUKa/bHbIV NPOTPaMMHbINA Koy \\\J_,//
bb52f959411e64617366ef2977b97e87139b1a2d

MHUHWCTEPCTBO HAYKH 1 BBICILIEI'O OFPA30OBAHMS POCCUNCKOM ®EIEPALIN

®EJEPAJTBHOE T'OCYJAPCTBEHHOE BIOUKETHOE
OBPA30BATE/IbHOE YYPEKIEHUE BbICLIETO OFPA3OBAHMS
«TOHCKOW TOCYJAPCTBEHHBII TEXHUYECKHW YHUBEPCATET»
(IT'TY)

YTBEPXJIAIO

JupekTop ABHaMOHHO-
TEXHOJIOTUYECKOTO KOJUIEIKA
B.A.3ubposB
« _» 2022 r.

MeToauyeckue peKOMeH AU
10 TUCLUTIIINHE
M/IK.01.04 DnexTpuyeckoe 1 IEKTPOMEXaHUUECKOe 000py10BaHUE
o0pa30BaTeabHOM MPOrpaMMBbl MO CHEHATIEHOCTH
13.02.11 TexHuueckast FKCILTyaTalus U 0OCITYKUBAHHUE SJIEKTPUUECKOTO U

AIEKTPOMEXAHUYECKOTO 000pYy10BaHUs (110 OTPACIIAM)

Pocros-na-/lony
2022r.



Pa3zpadoruunk:
[IpenonaBarens ABuanuonHoro komiemka ' TY Paxoserr B.B.

« » 2022r.

MeToudecKkue peKOMEH IAIUH 110 BBITIOJHEHHIO MPAKTUYECKUX padOT paCCMOTPEHBI M 0JI00PEHBI HA
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[Ipencenarens NUKIOBOW KOMUCCUU 3axapenko H.A.

« » 2022r.

MeTtoanyeckre peKOMEH/IAIH 110 BBITIOJTHEHUIO PAKTHIECKUX padoT MpeqHa3HAYeHBI IS
oOyuarommxcst cneruanbHocTH 13.02.11 TexHuueckas sKCIIyaTanus U 00CITyKUBaHHE
AIEKTPUUYECKOTO U AJIEKTPOMEXAHUIECKOTO 000pYyI0BaHUS (110 OTPACTISIM)

OnoOpenbl Ha 3acelaHuy N1eJarorH4ecKoro coBeTa ABHAlMOHHO-TEXHOJIOIMYECKOI0 KOJLIeKa,
nportokoi Ne 1 ot 31.08.2022 r.

[Ipencenarens negarornyeckoro coBeTa B.A.3u0pos

OO6mue ykazaHus



[IpakTrueckue pabOTHI ABISIOTCS OJHUM U3 JIEMEHTOB YYeOHOW NEATETLHOCTH CTYIICHTA,
BBITIOJIHUB KOTOPYIO, OH JIOJDKEH COCTaBUTh OTYET.

[IpaBuiIbHO COCTAaBUTH OTUET, 3HAYUT MTOKA3ATh:

- CTENIEHb YCBOCHUS 3HAHMI

- YMEHUE MPOSBUTH CAMOCTOATEIIBHOCTh;

- TBOPYECKUI MOAXOJ K BBIIIOJHECHUIO 3aJaHUN;

- 3HaHue HOpMaTUBHBIX TokyMeHTOB, ['OCTos, ECK/]I;

- HanOoJiee IyYIyr0 OpraHu3alnio CBOe padoThl, YTOOBI C HAMMEHBIIUMU

3aTpaTaMy BPEMEHU U TPy/la HAUTH ONTUMAIbHOE TEXHUYECKOE, MATEMATUUECKOE

U JPYTroe pelICHHUE;

- yYMEHHE TIOJIb30BaThCs CIPABOYHOM, MH(POPMAIIMOHHON, HOPMATUBHOW JIMTEPATypOH,
pecypcamu MHTEPHET.

IIpakTHyeckas padora Ne 1

1 Tema: TUMBI STEKTPUUYECKUX CXEM.



2 lenb: M3y4nuTh OCHOBHBIE BUJIBI SJIEKTPUUECKUX CXEM, UX (OPMBI H300paKEHUSI.

3 OcHaXxeHHE: CXEMBI.

4 TlopsitoK BBITIOTHEHUS PAOOTHI

4.1 Kparkue TeopeTuyecKkue CBeICHHUS.

PaznuuaroT 1Ba BHJA OCHOBHBIX CXEM: CXEMbI AJIEKTPUYECKUX COCIUHEHUN IEPBUYHBIX
LETEN U CXEMBI JIEKTPUUECKUX COCTMHEHN BTOPUYHBIX LEIICH.

Cxembl MEpBUYHBIX LieTied Mo ¢GopMe M300paxeHHs MOAPa3AEAI0T Ha OJHOJMHEWHbIE U
TpexJinHeiHble. B OJHONMMHEHHBIX CYIIECTBYIOT TpU (Da3bl yCTAaHOBKHM M YCIOBHO 00O3HAYAIOT Ha
yepTexe OJHOU JTUHUEH, a B TPEXIIMHEHHBIX — KOKIYI0 TpeX(Pa3Hylo 1elb TOKAa U300paXKatoT TpeMs
JTUHUSAMH.

DnekTpuueckas cxema- 9TO HarjsaHoe Tpaduyeckoe H300pakeHUe, IMOKa3bIBatollee
BCEBO3MOKHbBIE COCIMHEHUS OT/IETBHBIX Y3JI0B, allllapaToB, BXOISIIUX B AJEKTPUUECKYIO 1IEMb.

CTpykTypHas cxemMa IIOKa3blBaeT OCHOBHbIC (DYHKIHMOHAIbHbIE YacCTH YCTAHOBKH, HX
Ha3HA4YE€HHE U B3aUMOCBSI3b.

OyHKIMOHAIbHAS CXEMa MO3BOJISET OOBSCHUTH MPOIECCHl B OTAENIBHBIX (PYHKIIMOHAIBHBIX
LEMAX YCTAaHOBKHU, HE0OX0AMMa MpU HAJIAJKE U YCTAaHOBKE.

Cxema MoAKII0YEeHUS TOKa3bIBAET BHEIIHUE MOIKIIOUEHHS 3JIEKTPOOOOPYIOBAHHUS.

4.2 3aganus A9 NPAKTHUECKUX padoT:

- 1aTh ONPE/IENICHUE AIEKTPUUECKUX CXEM;

- CXEMaTUYHO HAYEePTUTh BUJIbI DJIEKTPUUECKHUX CXEM;

- 1aTh ONPE/IENICHNUE ONIEPATUBHBIX CXEM.

5 KoHTposabHBIE BONPOCH! 17151 (OPMYITUPOBKY BHIBOAA.

5.1 Yro Takoe aneKkTpruyeckas cxema?

5.2 CKOJIBKO CYIIECTBYET BUIOB JIEKTPUUECKHUX CXEM?

5.3 Yto 03Ha4aeT CTpYKTypHas cxema?

IIpakTnyeckas padora Ne 2

I Tema: onpeneneHne pacyeTHBIX HArpy30K.

2 lenb: u3yuuTh rpaduku pacmpeaesieHusl MarHUTHOW MHAYKIHH.

3 OcHaiieHue: METOIMYECKUE YKa3aHHs K IpakTuueckoil padore Ne 2, cxembL,I' paduKH.

4 TlopsAOK BBIMOJHEHUS pabOThI

4.1 Kparkue TeopeTHuyecKre CBEeICHMUS.

IIpu pabGoTe MamUHBI B PEXHMME XOJOCTOrO XO/Ja TOK B OOMOTKE SIKOPSI MPaKTHUYECKH
OTCYTCTBYET, MO3TOMY B MaIIMHE JCHCTBYET JMIIb MAarHUTHOACWUCTBYIOIIAs cuUJia OOMOTKH
B030yxJaeHuss Fo. MarHuTHoe moje MalMHBI B 3TOM ClIydyae CUMMETPHUYHO OTHOCHTEIBHO OCHU
nositocoB. ['paduk pacnipeaeneHuss MarHUTHONW MHIYKIIUH B BO3AYIITHOM 3a30p€ IPEJICTABISIET COOOM
KpHUBYIO, OJM3KYI0 K Tpanenuu. Eciu jke MalMHy Harpys3uTh, TO B OOMOTKE SIKOPsI MOSIBUTCS TOK,
KOTOPBIN CO3/1aCT B MArHUTHOW CHCTEME MAIIMHBI MAarHUTHO-AEHCTBYIONTYIO CHITy sikops Fa.

HauOonpiiee 3HaueHNe MarHUTHO-JEHCTBYIONIEH CHIIBI SIKOpSl — HA JIMHUU LIETOK, a MO0 OCH
IIOJIFOCOB 3Ta MAarHUTHO-ACUCTBYIOIIAs Cuia paBHa Hymr0. OQHAKO pacmpeneseHne MarHUTHOM
UHIYKIMH B 3230p€ OT MOTOKA SIKOPS COBIAAAET ¢ rpa)MKOM MAarHUTHO-JEHCTBYIOIIEH CHIIBI JIUIIb
B IIpeieiaX MOJIOCHBIX HAKOHEYHUKOB. B MEXIOII0CHOM IPOCTPaHCTBE MarHUTHAsI MHAYKIIHS PE3KO
ocnabnsiercsi). OOBSACHSAETCS 3TO YBEIMYECHHMEM MarHUTHOTO CONPOTHUBICHHUS IOTOKY SIKOpS B
MEXIOJIOCHOM MPOCTpaHCTBE. MarHUTHO-/IEUCTBYIOMIAs CUjla OOMOTKH SIKOpsI Ha Mapy IMOJIIOCOB
IPOMNOPIHMOHATIbHA YHUCIY IMPOBOJHUKOB B OOMOTKE SIKOpS M TOKY SIKOpS M OIpeNeNsercss Mo
dbopmyre:

Fa=N-Ia/(4ap), (1)
rae N — oOMOTKa;
Ia — ToK sIKOpSI.



JluneiiHas Harpy3Ka MpeaCcTaBisIeT CO00 CyMMapHBINA TOK SKOPS, IPUXOIANIUN HA CAMHHUITY
JUIMHBI €r0 OKPYKHOCTH IO HApY>KHOMY THaMETPY SKOPs U onpeenseTcs no Gpopmyie:
A=Nia /(nD), (2)
rze ia=Ia/2a — TOK 0JJHOTO MPOBOJHUKA OOMOTKH,T.€.TOK IMapauIeIbHbIN BETBU
obmotkm,a. (3)
4.2 3ajganus 175 IPAKTHYECKON PabOTHI:
- OIPEIeNIUTh CKOJIBKO MarHUTHO-ABMKYLIMX CHJI JEHCTBYET B HarpyXeHHOH MalluHe
IIOCTOSIHHOT'O TOKA;
- ONpeAeIUTh HauOoJIbIIee 3HaUeHUEe MAarHUTHO-ABIIKYILEH CHIIBI SIKOPS;
- BBIUEPTUTH rpauKu pacrpeaesieHisi MarHUTHOW MHAYKIIMH B BO3AYIIIHOM 3a30pe.
5 KonTtposbHble BOIPOCH! 1151 HOpMYIUPOBKU BBIBOAA.
5.1 Yro mpoucxoauT npu paboTe MaluHbl B peKUME X0JIOCTOTO X0/1a?
5.2 Kak onpenensiercs JIMHEHHast Harpy3Kka?
5.3 Kak pacnipenensieTcss MarHuTHasi MHAYKLHUS B 3a30p€ OT MOTOKA SIKOPs?

IIpakTnyeckas padora Ne 3

1 Tema: 3HaUeHHE OCBEILIECHUS,CBETOTEXHUYECKUE BEINYNHBI.
2 llenb: U3y4UTh METOJIBI pacyeTa OCBEILICHMUS.
3 OcHaiieHue: METOIMYECKUE YKa3aHUs ISl BBIMOTHEHUSI TpaKTU4Yeckoil paboTsl Ne 3.
4 TIopsiTOK BEITIOTHEHUS PAOOTHI
4.1 KpaTkue TeopeTHYECKUe CBEICHMUSI.
IIpuMeHSAIOTCA TpU METOJA pacyeTa OCBEUICHUS: TOYEYHBIM,CBETOBOI'O IIOTOKA W YIEIbHOU
MOIIIHOCTH.
Toueunslii MeTon. [laHHBIM METOJ HE YYUTHIBAET CBETOBOIO MOTOKA,0TPAXKAEMOIO OCBELIAEMOMU
MOBEPXHOCTHIO,I03TOMY €r0 MPUMEHEHHE IIeJIeCO00pa3HO JJIsl pacueTa HapyKHOTO OCBEIEHUS U
OCBCILIEHUS MPOTSHKECHHBIX TOPHBIX BBIPAOOTOK, MMEIOMUX HU3KUH Kod(hduIueHT orpaxenus. s
pacdera HaJ0 3HaThb KPUBYIO CBETOPACIIPEAEIICHUS] CBETHJIbHHUKA, T.€. CHIIy CBETa, UCITyCKaeMOro
CBETWJILHUKOM TIOJ] Pa3IUYHBIMH yrjaMHd K CBO€M OCH, W PACCTOSHHE OT CBETWIbHHUKA [I0
OCBEIIAeMOro 00beKTa.
OcBelIeHHOCTh B TOPU30HTAIBHON INIOCKOCTH ONpeesieTcs o GpopmyIe:
MIPUHATOM JIaMIIbl K CBETOBOMY IIOTOKY YCJIOBHOM JIaMIbl, 17151 KoTopoi @ — 1000
M;
I — cuna cBeta mox yriaom K OCH CBETHIIBHUKA, ONpeiessieMas 0 KpUBbIM
CBeTOpachpeieNeHus, KII;
k — koo dunuenT 3amnaca, y4uTHIBAIONIINHN 3aMbUIEHHOCTD KOJMaKa
CBETUJILHUKA M CTAPEHUE HUTHU JIAMIIBI;
H — BricOTa no/iBeca CBETUIILHUKA.
Merton cBetoBoro nmotoka.llpu maHHOM MeTO 1€ pacueTa YYUTHIBAETCS HE TOJIBKO CBET,MaIAr0IIHI OT
CBETWJIbHHKA, HO M CBET, OTPAXKEHHBIN OT pabounX MOBEPXHOCTEH OCBeIIaeMoi miomaau. B pacuer
BBOAST TMOHATHE — KOO(PQUIMEHT HCIOJb30BAHUS CBETOBOIO IMOTOKA OCBETHTEIbHOM
YCTaHOBKH.DTOT KOA(PDUIIUEHT 3aBUCUT OT THUIIA CBETUJIHLHHUKA, KOOPPUIIMECHTOB OTPAXKEHUS CTCH U
MOTOJIKA, a TAKXKE MHJIEKCA [TOMEILIEHUs, ONPEIEIIeMOr0 COOTHOIIEHUEM €TI0 Pa3MepOB.
Wuaexc moMenieHus onpeaensercs mno Gopmyre:
i=A-B/h-(A+B), (2)
rae A u B cOOTBETCTBEHHO JUIMHA U IIMPUHA TOMEILIEHUS, M;
h- pacueTHast BbICOTA MMOJIBECA CBETHJILHUKA HAJ OCBEIaeMO MMOBEPXHOCTHIO, M.
Meron ynenapbHON MOIIHOCTU.DTOT METOJ NPUMEHSETCS MPU OPUEHTUPOBOYHBIX pacyeTax.
VenpHOW Ha3bIBAIOT MOITHOCTH OCBETHTEIIBHOTO MPUOOpPa,0THECEHHYIO K €IWHUIIC TIIOMIAIN
ocBellaeMoil moBepxHocTH. Heo0xommumMoe KOMMYeCTBO CBETUILHUKOB MPH U3BECTHON MOIIHOCTH
JIAMTIBI OTIPEACIISIOT TI0 popmyiie:
n=p-S/Pn, (3)



IZie p- YAeIbHas MOLIHOCTh, BT/M;

S- ocBeniaeMast IIOIIANb,M;

Pn —momnocTs mamier,BT.
4.2 3ajanus U IPaKTHYECKON pabOTHI:
- BBIUEPTUTH I'PaUK K pacyeTy OCBEIEHHOCTH TOUEYHBIM METOIOM;
- 1aTh MOHATHUE MPOKEKTOPHOI'O METO/IA;
- YTO TAKOE OCBELICHHOCTD U €€ BEJIUYHHBI.
5 KoHTposbHBIE BOIIPOCH! 17151 POPMYJIMPOBKH BBIBOJA
5.1 Kakue cyiiecTBytoT METO/Ibl pacueTa OCBEIICHUs?
5.2 Kak onpeaenuTs METOJ OCBELIEHHOCTH B TOPU30HTAIbHOM INIOCKOCTH?
5.3 Kakne BeNM4YMHBI YYUTBHIBAIOTCS IIPA PACUETE METOIOM CBETOBOIO IIOTOKA?

IIpakTuyeckas padora Ne 4

1 Tema: n3ydyeHne pyAHUYHBIX JIEKTPUUECKUX JBUTATEIICH.

2 lenb: U3y4uTh BUJIbI UCTIOJHEHUS PYJHUUHOTO 3JIEKTPOOOOPYIOBAHUS.

3 OcHarieHue: METOINYECKUE YKa3aHUs 110 BBIMOJIHEHHUIO IPAKTUYECKOM
paboThl Ne 4, cxeMbl 3J1€KTpOIBUTATEIIEH.

4 TIopsiioK BBIIOJIHEHUS paOOThI

4.1 KpaTkue TeopeTHYECKUE CBEICHMUSI.

B 3aBucumocTu 0T cTENEHH ONaCHOCTU TOM WJIM MHOW FOPHOU BbIpaOOTKH B
OTHOLICHHUHU B3pbIBa METAHO-BO3AYIIHOHN Cpeibl IPUMEHIEMOE B HEH
AIIEKTPOOOOPYI0BAHHUE MOAPA3IEIAETCS Ha:pyTHUYHOE HOPMAJIbHOE
anektpoobopynosanue (PH)- He umeromee cpeicTB B3pbIBO3AIUTHI; PYIHUYHOE
AJIEKTPOOOOPYI0BAHKE MTOBHIIIICHHON HA/Ie)KHOCTH NPOTUB B3phiBa (PII)- B
KOTOPOM IIPEAYCMOTPEHBI CPEICTBA U MEPBL, 3aTPYJHAIOLINE BO3SHUKHOBEHHE
OIIACHOT'O MCKPEHMSI U HAarpeBa, a TaK)ke 00eCIeUEeHUsI B3PbIBO3AIIUTHI TOJIBKO B
peKuMe HOpMaJIbHOM paboThI 31EKTPOOOOPYIOBAHUS; PYAHUYHOE
B3pbIBOOE30nacHoe AiekTpoobopynosanue (PB)- B koTopom npeaycMoTpeHsl
MEpBI 3aLIUTHI OT B3PbIBa OKPY>KAIOLIEH B3phIBOONIACHON aTMOC(ephl IpU
MOSIBJICHUH OMACHOTO UCKPEHHUs, TyrooOpa3oBaHus U HarpeBa; pyIHUIHOE
o0opynoBanue, B3priBooe3onacHoe npu (PO),- B KOTOpoM NpeycMOTpeHbl MEpHI
3alUThl OT IEHCTBUS SJIEKTPUUECKUX UCKP WM YT KaK MpU HOpMaJbHOH padore,
TaK ¥ MPH HEOTPAHUYEHHOM YHCII€ OBPEXICHUN JTFOOBIX JIEMEHTOB.
B kauecTBe pyJHUYHBIX JIEKTPOIBUraTEeNIed NCIOIB3YIOT ABUTaTENN
MOCTOSTHHOTO TOKA C MOCieI0BaTeNbHbIM Bo30yxnenuem cepuu 3/1P, OT, AIITP,
MOIIIHOCTb KOTOPBIX Kojebnercs oT 6 kBT 10 45 kBrT.

4.2 PexoMeHalMY 1O BBINIOJHEHUIO 3aJaHUS:

- U3Y4YUTh PyJHUYHBIN TPAHCIIOPT;

-U3Y4YUTh TPEOOBAHMS TEXHUKH O€30MAaCHOCTH MPHU HKCIUTyaTallu PYAHUYHBIX
AIEKTPOJBUTATEIICH.

4.3 3ajanus Ul IPaKTUYECKON paboTHI:

- Ha3HaYeHUE U KJIacCU(UKALUS PYTHUYHBIX AJIEKTPOIBUTaTENEH;

- IEPEYNCIIUTH OCHOBHBIE COCTaBHBIE YACTH PYJHUYHBIX IEKTPOJABUTaTENEH;

- 1aTh XapaKTEPUCTUKY OOMOTKH SIKOPS PYAHUYHOTO 3JIEKTPOIBUTATEIS.

5 KoHTposbHBIE BOIIPOCH! 7151 POPMYIMPOBKH BBIBOJIA:

5.1 IlepeuncauTs ycinoBus Ui BHIOOpa MOIIHOCTH PYIHUYHBIX
AIIEKTPOJIBUraTENEH;
5.2 Tpe6oBanus I1T3 u I1b npu skcrutyaTanyiv pyJHUYHBIX JIEKTPOABUTATENEH.
5.3 PexxuM paboThl pyAHUYHBIX AJIEKTPOIBUTATEINEH.
5.4 IlepeuncauTh BUIBI OXJIAX/ICHHS PyJTHUYHBIX 3JIEKTPOJABUTATEIICH.
5.5 Bee nu pyiHUYHBIE JIEKTPOJBUTATENIN CHA0XKAIOTCS TaTUNKaMHU
TeMIepaTypHOU 3alUThI?



IIpakTnueckas padora Ne 5

I Tema: myck 1 TOPMOKEHHE IBUraTeIei NOCTOSHHOIO TOKA U CHHXPOHHBIX JIBUTATEJICH.
2 llenb:u3ydeHne crocoO0B Mycka U TOPMOXKEHUS JIBUTATENICH TTOCTOSSHHOTO TOKAa M CHHXPOHHBIX
JIIBUTATEJIEH.
3 OcHauieHue: METOAMYECKHE YKa3aHHs U1 BBIMIOJIHEHUS TPaKTHUECKONW paboThl Ne 5,cxembl.
4 TlopsitOK BBITIOJTHEHUS paOOTHI
4.1 Kparkue teoperuueckue cBefeHus. [lyck CHHXpOHHOrO JABUTATENsI HEMOCPEICTBEHHBIM
BKJIFOYEHUEM B CETh HEBO3MOJKEH, TaK KaK POTOpP M3-3a CBOEH 3HAYUTEIBHON MHEPLMH HE MOXKET
OBITH Cpa3y yBJEYEH BPAIAIOIIUM IOJIEM CTATOPA, YaCTOTA BPAILIEHUS] KOTOPOTO YCTAaHABIMBACTCS
MTHOBEHHO. B pe3ynbprare ycToliunBas MarHuTHas CBA3b MEX/y CTATOPOM U POTOPOM HE BO3HHUKAET.
Jlyist mycKka CHHXPOHHOTO JIBUTATElNs MPUXOAUTCS MPUMEHSATH CHEIUAIBHBIC CIIOCOOBI, CYITHOCTh
KOTOPBIX COCTOUT B IPEABAPUTEIIBHOM MPUBEACHUM POTOPA BO BpAIICHUE O CUHXPOHHOW WM
OJIM3KOM K HEMl CKOPOCTH, IPH KOTOPOU MEXKIY CTAaTOPOM U POTOPOM YCTAHABJIMBACTCS MarHUTHAs
cBs3b. [IpakTHueckoe MpUMEHEHHe MMeeT Coco0 Mycka, MOJYyYUBIINM Ha3BaHHUE aCHUHXPOHHOTO.
DTOT c1ocod mycka BO3MOKEH MPU HAIMYUH B TIOJIFOCHBIX HAKOHEUHHUKAX POTOPA MyCKOBOM OOMOTKH
(xnetku). HeBo3OyKIeHHBIH CHUHXPOHHBIA JIBUraTellb BKJIIOYAIOT B CeTh. BO3HUKIIEE MPH 3TOM
Bpaljaroniee MarHUTHOE TI0JIE CTaTopa HABOJAUT B CTEpXKHAX myckoBoil kieTku D[C, xoTopbie
c03/1a10T TokH [2. B3anmoneicTBre 3TUX TOKOB C IOJIEM CTATOPA BbI3BIBAET MOSBJICHUE HA CTEPHKHSAX
IMYCKOBOM KJIETKH 3JIEKTPOMAarHuTHbIX cuil FaMm. Ilox meicTBHeM 3THUX CHII pOTOP MPUBOJMUTCS BO
Bpaimienue. [locnepasrona potopa 10 YacTOThl BpalleHUs, ONM3KONH K CHHXPOHHOW, OOMOTKY
BO30Y)KICHHSI MTOJKIIIOYAIOT K UICTOYHHUKY TTOCTOSTHHOTO TOKa. TOK SIKOPS JBUTATENS OTPEICIIICTCS
bopmynoii:

[a=(U-Ea)'r, (1)

ecs IpuHATH U 1 T HEM3MEHHBIMH, YTO COOTBETCTBYET PEAJIBHBIM YCIOBUAM
paloThI 1BUTATEINS, TO TOK OYAET 3aBUCUTH UCKIIFOUUTENBHO OT MpoTuBo-3/1C:
Ea=ce @1 (2)

Haubonpiiee 3HaueHNe TOK JOCTUTAET MPHU Mycke aBurarens B xoh. OObiCHAETCS 3TO TeM, 4TO B
HAYaJIbHBIM MOMEHT ITyCKa SKOPh JABHUraTess HenoaBrkeH (m=0) u B ero 0OMOTKe He MHIYLIUPYeTCs
O/1C (Ea=0). [TorToMy mpu HEMOCPEICTBEHHOM MOJKIIOUYEHUH ABUTATENSI K CETH B OOMOTKE €ro
SAKOpSl BO3HUKAET MYCKOBOM TOK, KOTOPBI ompesensercs mo Gopmye:

[a=U/r, (3)
/i€ - COMPOTHUBIICHHUE, KOTOPOE OOBIYHO HE BEIUKO, IOATOMY Ha3HaUYCHUE

ITYCKOBOI'O TOKa JOCTUTACT HCAOMMYCTUMO OOJIBIIIHX 3Ha‘IeHPII>i, B 10-40 pa3 MpPEBLIITAOIINX
HOMHHAJIBHBIM TOK JABUTATCIIA.

4.2 PexoMeH1allMY TIO BBITIOJTHEHUIO 3aJJaHUsI: U3yYUTh MOMEHT BXOJla IBUTaTellsl B CHHXPOHH3M.
4.3 3ajanus Ul IPaKTUYECKON pabOTHI:

Ha3BaTh MPUYUHBI BCIEJICTBUU KOTOPHIX B MOMEHT aCMHXPOHHOTO ITycKa OOMOTKY BO30YXKIEHHUS
HEJb35 OCTaBIISATh PAa30MKHYTOM;

-J1aTh OIpe/IeTICHHE MyCKOBOTO TOKA;

- XapaKTepU30BaTh JONOJHUTENIBHbIN ACHHXPOHHBI MOMEHT.

5 KoHTponbHbIe BONPOCH! 17151 GOPMYITUPOBKH BHIBOAA

5.1 Kak onpeaennuTs MOMEHT BXOJa IBUraTellsl B CHHXPOHHU3M?

5.2 JlaTh ompezenieHne myCKOBOTO PEOCTaTa U €ro MpUMEHEHHE?

5.3 Uemy paBeH NMyCKOBOM TOK IPU BBEJIEHUU B LIETIb KOPS BHEIIHETO



CONPOTHUBIICHUS?

IIpakTuyeckas padora Ne 6

1 Tema: criocoObl OXJIAXKACHUS ABUTATEIIA.

2 lenb: M3y4uTh COCOOBI OXJIAXKACHUS TBUTATEIIS.

3 OcHamieHue: MEeTOANYECKHE yKa3aHMsl I BBIMIOJIHEHUS TPAKTHYECKON paboThl Ne 6.

4 TlopsitoK BBITIOTHEHUS PAOOTHI

4.1 Kparkue TeopeTuyecKkue CBeICHHUS.

[Io cnocoOy oxnaxaeHus >IEKTPUUECKUE [BUTATENM pa3AeisioT Ha JBa BUIA:
CECTECTBEHHBIM U MCKYCCTBEHHBIM OXJIAXKICHUEM.

[Ipu ecTecTBEHHOM OXJIXJACHUU ABUTATEIN HE HMMEIOT BEHTWISITOPOB WM KaKHX-THOO
JIPYTHX YCTPOHCTB, CIOCOOCTBYIOIIMX OXJIAXACHUIO JBurarens. OXITaKICHHE MTPOUCXOTUT
€CTECTBEHHBIM ITyTEM 3a CUET TEIIONPOBOJHOCTH U KOHBEKIINH.

TennonpoBOAHOCTh — 3TO Mepeaayda TEIJIOTHl BHYTPH TBEpAOro Tena. KoHBEKIus COCTOUT B
TOM, YTO YACTHI[bI T'a3a (BO3ayxa), COMPUKACAIOUINECS ¢ TOBEPXHOCTHIO HArPETOro Teina (J1000BbIe
4acTH OOMOTOK, CEpACYHHUKHU, KOPITYC), HArPEBAIOTCS, CTAHOBSTCS JIerdye W MOJHUMAIOTCA KBEPXY,
YCTYyIasi CBO€ MECTO MEHEE HAarpeThIM YacTULIaM U T.J. Takas KOHBEKIMsl HA3bIBAETCSl €CTECTBEHHOM.

[Ipy HCKYCCTBEHHOM OXJIQXACHUM B DJIEKTPOABUTATENIIX MPUMEHSIOT CHEIHAIBHOE
YCTPOMCTBO, OOBIYHO BEHTUJISTOP, CO3/JAIOIIMN JIBUKEHHE B MAIIMHE Ta3a, OXJIAXKIAIOIIETO ero
HarpeTbie 4acTH. 3HAUYMUTEIbHYIO YacTh JABUTATENIEH C MCKYCCTBEHHBIM OXJIAXKICHUEM COCTABJISIOT
JIBUTATEIN C CAMOBEHTHIISILIUEH, Y KOTOPBIX BEHTUJISATOP 3aKPEIJICH Ha Bajly JBUraTeNsl; B IPOLECCE
paboThl OH, Bpallasch CO3/1aeT adpoAuHaMHuecKuil Harop. CaMOBEHTWISALIUS MOKET ObITh HAPY>KHOM
u BHyTpeHHed. [lns Oonee 5h(HEKTHUBHOrO OXJIXACHHS B MAarHUTONPOBOJE HCIOJIB3YIOT
BEHTWIALIMOHHBIE KaHAJIBI, Y€PE3 KOTOPHIE MPOXOIUT OXJIAKIAIOIINM Ta3. BEeHTUISIIMOHHBIE KaHAITbI
OBIBAIOT AaKCHAIbHBIMU U paguaibHbIMU. HMHOrga B JABUraTeNsix MNPUMEHSIOT pagualibHO-
aKCHAJIbHYI0O BEHTWIALMIO. B aBUraTensx ¢ peryjaupoBKOM 4YacTOTHl BpAlICHUs BHHU3 OT
HOMHMHAJIFHOM MPY MaJloi 4acTOTe BpAIIEHUS! CAMOBETHIIALIUS CTAHOBUTCS Majod(()EeKTUBHOM, 4TO
MPUBOAUT K YpE3MEPHOMY TieperpeBy apuraresis. [1oaToMy B Takux JBUTaTeNsIX 1es1ecoo0pa3Ho

MPUMEHSITh HE3aBUCUMYIO BEHTHJISIIIMIO, KOT/Ia BEHTUJISITOP MMEET COOCTBEHHBIM MPUBOJ
(dacToTa BpalieHus MOCIEAHETO HE 3aBUCUT OT PEXXKUMa pabOThI JBUTATEIS).

4.2 PexomeHAaIMu 1O BBITOJIHEHUIO 3a/1aHHUS

- U3YYUTh CXEMY U MPUHIIUI BHYTPEHHEH CAMOBEHTIIISILIUK YJIEKTPUUECKOTO TBUTATEIS.

4.3 3apaHus A IPaKTHUECKON paboThI:

- YTO MPOUCXOJIUT TIPH HAPY>KHOU CAMOBEHTHJIAIIMH BO3IyXOM DJIEKTPOABUTATEIS,

- 17151 4YeT0 B MOJALIMITHUKOBBIX IIUTAX JIBUTaTeNs JAENaloT ClelMalbHble OTBEPCTHS;

- U3Y4YUTh BCE CIIOCOOBI 0003HAYEHUI BUI0B OXJIAXKICHUS SJIEKTPOABUTATENEH.

5 KoHTponbHBIE BOIIPOCHI

5.1 Kakas cucteMa BeHTWISAIMYA HA3bIBACTCS Pa30OMKHYTOM?

5.2 Kakas cucteMa BEHTHIALIMY Ha3bIBAETCS 3aMKHYTOU?

5.3 Kak Ha3bIBaIOTCS BEHTWIAILMOHHBIE KAHAJIBI €CJIA OHU PACIIOI0KEHBI

napajuieJIbHO OCU poTopa?

5.4 Kak Ha3bIBaIOTCS BEHTWIALIMOHHBIE KAHAJIBI €CJIA OHU PACIIOTI0KEHBI

MEePHEHUKYIISIPHO OCH MaIINHBI?

IIpakTnueckas padora Ne 7

1 Tema: pexxum pabOTHI NMEKTPOJBUTATENCH, TUIABKUE MPEIOXPAHHUTETH, BBIKIIOYATEIH
Harpy3KHu.

2 llenb: U3ydeHue anmnaparypbl 3alUThI JJIEKTPOABUTATEIICH.

3 OcHaleHne: MEeTOIUYECKUE YKa3aHUs JJIsl BBITIOTHEHUS MPAKTHIECKOM pabOThI, CXEMBI

4 Tlops10K BBITIOTHEHUS paOOTHI



4.1 KpaTkue TeopeTUYeCKUE CBEICHHUS.

OcHoBHBIE BUBI 3aLIUT — MAKCUMAJIBHO-TOKOBAasl, MUHUMaJIbHAsA U HYJIEBas, TEIJIOBasi, OT
IIOTEPU YIPABIIIEMOCTH, OT ONACHBIX YTEUEK TOKa HA 3€MJIIO, OT YaCThIX KOHTAaKTOPOB W T.A.
MakcuManbHO — TOKOBasl 3alllTa MpeAHAa3HAuY€Ha JJs 3alIUThl OT TOKAa K.3. M HEJONYCTUMBIX
TOKOBBIX ITEpPerpy30K. /st 3TOM Leny NpUMEHSIOT IUIAaBKHUE IIPEJOXPAHUTENN U PEIIE MAKCUMAJIbHOTO
Toka. [ImaBkue npegoxXpaHuTeIH BHITYCKAIOT TPOOOYHOTO U TpyOUaToro TuioB. IlepBrie B OCHOBHOM
IPUMEHSIOT AJI 3allUThl OCBETUTENBHBIX CETed ¢ TokamH 10 60 A, BTOpbIE — I 3aILUTHI
AIIEKTPOABHUTraTENCH U CUIIOBBIX 1erell. TpyOuarsie mpeaoXpaHUTe ! BEITyCKatoT Ha TOk 10 1000 A.
OCHOBHBIMU 3JIEMEHTaMM INPEAOXPAHUTEINS SBJIACTCS IUIaBKas BCTABKA, BKJIKOYAEMas B PACCEUKY
3aIIMINAEMOM LIENH, U JYTrOracUTEIbHOE YCTPOUCTBO, KOTOPOE I'aCUT AYTY, BO3HUKAIOLIYIO I1OCIIE
IUIaBJIEHUA BCTaBKM. TpyOuarele MNpeaoXpaHUTENM M3rOTABIMBAIOT [UId IPUMEHEHHsS Ha
MOBEPXHOCTH C KBapLEBbIM 3amojHuTeneM HepasdopubiMu Tuna HITH u pazbopubivu Tuma ITH.
[Tpenoxpanurens cocTouT U3 (GUOPOBOM TPYOKM MOBBIIMIEHHOW MEXaHWYECKOH HPOYHOCTH C
JaTyHHBIMH 00OHMaMM Ha KOTOpbIE HAaBEPHYTHI KOJIMAuykd. BHyTpH TpyOKM BCTaBiieHa IUIaBKas
IITAMIIOBaHHAas LIMHKOBaHHAs BCTAaBKa, CBA3aHHAs C BBIBOAHBIMM 3aKUMaMH OOJITOBBIM
COEIMHEHHUEM U yJIep>)KUBaeMasi BHYTpU TPYOKHU B (PMKCHUPOBAHHOM MOJIOKEHUU JIBYMS INIACTHHAMM.
BbIBoAHbBIE 32KHMBI COCIUHEHbI T'allKaMH € TOKOBEIYLIMM OOJITOM, K KOTOPOMY IOABOIMTCS
NUTaHUE TUOKUMHU [POBOJAMU B H3OJIALMOHHON OIUIETKE. ABTOMATUYECKHE BBIKJIIOUATEIN
IpEeIHA3HAYEeHbl JUI1 BKIIOYEHUH M OTKIIOYEHMM [0 HAarpy3koid MarucTpalbHBIX CETeH
IIEPEMEHHOT0 U ITOCTOSHHOTO TOKA U 3allUThl 3TUX CETEH OT 3HAYUTEJbHBIX MEPErPY30K MO TOKY U
TOKOB K.3. BKiItoueHue y BBIKIII0YaTenel BCeX CepUil OCYIIECTBIIETCS BpYUYHYIO MIIM aBTOMaTHYECKH
IIpU cpabaTbIBAaHUU OJHOTIO U3 BUJIOB BCTPOCHHOM 3alUTHI. Y OTIEJIbHBIX BBIKJIIOUATEIIEH UMEETCS
JUCTAHIIMOHHOE OTKJIoueHHe. Bplkimtouatenn KBalM(UIUPYIOTCA MO CIEAYIOUIMM HpPU3HAKAM:
HOMMHAJILHOMY TOKY; YHCIIy IOJIOCOB; HAJIMYMIO PACLENUTENIEH MaKCHUMaJIbHOIO TOKA; CIOCO0Y
IIPUCOEANHEHNS BHEITHUX ITPOBOAHUKOB.

4.2PekoMeHJalyy 110 BBIITIOJIHEHUIO 3a/IaHUS:

- IaTh OIIPENIEIICHHE allllapaToB 3alluT;

M3Y4YUTh JOCTOMHCTBA IJIaBKUX MPEJOXPAHUTENEH U UX HEJOCTAaTKU;

- U3Y4YUTb NPEAHA3HAYCHNE aBTOMAaTUYECKUX BBIKIIIOYATENEH.

4.3 3agaHus 419 NPaKTHUECKOU paboTHI:

- IaTh XapaKTEPUCTUKY BO3AYIIHBIX BBIKIIIOYATEIEH;

-J1aTh XapaKTEPUCTUKY OCHOBHBIX COCTABHBIX JIEMEHTOB IJIABKUX

IIpeIOXpaHUTENEN;

- U3YYUTh HYJIEBYIO MUHUMAJIbHYIO 3aIIUTY.

5 KoHTposbHbIe BOIPOCH! 17151 POPMUPOBAaHUS BBIBOJIA

5.1 B uem 3akirogaeTcs 3anuTa oT MOTEPH YIpaBIsieMOCTH?

5.2 Yto Takoe 2IEKTPUYECKUA KOHTAKT?

5.3 Jlyis 4ero Ciay>KUT pesie MaKCUMaJIbHOTO TOKa?

IIpakTHyeckas: padora Ne 8

1 Tema: mKHBI, pa3beAMHUTENN, KOHCTPYKIIMH Pa3beINHNUTENBHBIX YCTPOMCTB MOACTAHIINM.

2 llenb: n3ydeHre KOHCTPYKIIUM IINH, PaCIPEIEIUTENbHBIX YCTPOMUCTB.

3 OcHareHre: MeTOJUYECKHEe YKa3aHuUs K BBITIOJTHEHUIO PAKTUUECKOM paboThl Ne 8, cXxembl.

4 TlopsitoK BBITIOTHEHUST PAOOTHI

4.1 Kpatkue TeopeTu4ecKrue CBEJICHUS.

B pacnpenenutensHBIX yCTpOMCTBaX MPUMEHSIOT MEIHBbIEC, AJIOMUHUEBBIE M CTaJbHBIE
MmUHBL. Meap 0051a1aeT OTHOCUTEIBHO HEOOJBIIUM YAEIbHBIM 3JIEKTPHUYECKUM CONPOTHUBICHUEM
MIPU TOCTATOYHO OOJIBIIION MEXaHWYECKOW MPOYHOCTH. ATIOMUHMIA 00J1amaeT nmpuMepHo B 1.6 paza
OOJNBIINM YAETbHBIM CONPOTUBJICHUEM, COOTBETCTBEHHO UYEMY IOJIydaeTcss M OOJIBIIOE CeueHHe
amoMUHEBBIX MHH. CTajlbHble MIMHBI OO0MANAl0T 3HAUUTENBHBIM YIEIbHBIM CONPOTHUBICHUEM
(mpumepHO B 7 pa3 00JIbIlIe METHBIX).



B ycTraHOBKax HampsKEHHEM CBbILIE 35 KB MPUMEHSIOT IIMHBI IPSIMOYTOJIBHOIO CEYEHHS,
OHH 00Jiee SKOHOMHUYHBIE, YEM KPYTJIbIE IUHBI CIUIOMTHOTO ceyeHus. OOBSCHSIETCS 3TO TEM, UTO MIPU
OJIMHAKOBOMH IIOMIAH MOTEPEYHOr0 CEUCHUS MPSIMOYTOJILHON (POPMBI IITMHBI JIYUIIE OXJIAXKIAF0TCS.
Kpome Toro, npu nepeMeHHOM TOKE 3JIEKTPUUECKOE CONPOTHUBIIEHUE KPYIJIBIX IIMH OOJbLIE, YEM
IPSIMOYTOJIBHBIX TOM K€ IUIOIAAM CEYEHMs, B CIEICTBUU IOBEPXHOCTHOrO »3ddekra —
HEPAaBHOMEPHOI'O pacIpeAeIeHUs] IEPEMEHHOI0 TOKa 110 CEYEHUIO ILIUHBI.

[Tpy oaMHAKOBBIX CEYEHMSIX U TeMIlepaType HauOoJbllas Harpy3ka JIOMYCKAaeTCs MEIHBIC
IIMHbBI 1 HAUMEHBIIIAsl Ha CTaJIbHbIE LINHBI B CJIECTBUH PA3HOI0 3JIEKTPUUECKOTO UX COITPOTUBIICHMUSL.
C yBenuyeHueM cedeHusl JoIycKaemasi INIOTHOCTh TOKA CHUYKAETCS B CIEACTBUU XYIIEr0

OXJIKJEHUS IIMH IPU OOJBIINX CEUECHUSIX.

Hanpumep, Ha antomunueByto muHy cedyenueM 40-5=200mm nonyckaercst Tok 540 a mpu

nomyckaemoii otHoctu 540/200=2.7a/mMM, a Ha aTIOMUHHUEBYIO IIUHY

100-10=1000mMm momyckaetcst Tok 1820 a, T.e. yxxe 1820/1000=1.82

a/MMm. Bo BTopoMm citydae MeTait ucrnomib3yercs xyxke B 2.7/1.82=1.5 pa3za.

Bce mmHBI, 3aKperieHHbIE Ha ONMOPHBIX M30JISITOPaX OKPAIIMBAKOT 3MAJEBBIMH KpacKaMu
CIICIYIOIINX IBETOB: Tpex(as3Hblii TOK — muHBI Pa3el A — xenTwiid, B — 3enensiii, C- KpacHBIN;
MOCTOSTHHBIN TOK IIKMHBI MOJIOKHUTEIBFHOTO MOJI0ca — 60p/10, OTPULIATEIIBHOTO — CHHUM.

Oxpacka IIMH HECKOJIBKO YIIy4IlIaeT TEeII00TAauy U II03BOJISET YBEIIUYUTh JOITYCKAEMBbIi TOK
Harpy3ku Ha mHHbL. OKpacka CTaJIbHBIX IIMH 3alIMILAET OT KOPPO3UH.

PazpeMHUTENN HMCMIONB3YIOT JUIS BKJIIOYCHHS W OTCOCOMHEHHUS OOECTOYEHHBIX YacTel
YCTaHOBKH, IIPEABAPUTEIIBHO OTKJIOUEHHBIX BBIKIItOYaTeaeM. Pa3beIMHUTENIMA MOXKHO BKJIHOYATh
¥ OTKJIFOYATh TaKHe HEOOJbIINE TOKH, IPU KOTOPHIX Ha MX KOHTAKTaX HE BO3HUKAET JJICKTPUIECKast
nayra. JIns BHYTpEHHUX YCTaHOBOK HCIOJNB3YIOT BEPTHKAIbHBIE PA3bEIUHUTENN PYOSIIEro THMA C
BpallCHUEM HOXEH B INIOCKOCTH H30JATOPOB. PazbeauHuTeNM HApyKHOM YCTaHOBKHM HMEIOT
COOTBETCTBYIOIIKE U30JIATOPHI C XOPOILIO PA3BUTON peOPUCTOI MOBEPXHOCTHIO.

4.2 PexoMeH/1allUY N0 BBIIIOJHEHUIO 3aJJaHUSL:

- O3HAKOMUTBCA C HA3HAYEHUEM U TUIIAMU Pa3beIUHUTENCH;

- U3YYUTbH BBIIIOJIHEHUE IIUHHBIX KOHCTPYKIUH.

4.3 3ajanus U1 IpaKTUYECKON paboThI:

- U3y4YUTh IPUMEHEHHE ILIUH B YCTAHOBKAX CBbIIIE 35 KB;

- IPOU3BECTH pacyeT AOMyCKAeMOW Harpy3KH Ha aJIFOMUHHUEBYIO LIUHY;

- U3Y4YUTb MPUBOJBI Pa3beAUHUTENEH.

5 KoHTtposbHble BONpOCH! 1151 (OpMYTUPOBKU BBIBOAA

5.1 Jlate onpeneneHre U XapakTepUCTUKY Pa3beAUHUTENEH U1 HAPYKHBIX YCTaHOBOK.

5.2 JlaTp onpeneneHue U XapakKTEpUCTUKY Pa3beIUHNATENEH UIsl BHYTPEHHUX YCTaHOBOK.

5.3 Uto Takoe MoBepXHOCTHBIN 3P PeKT ?

5.4 Yrto o3HauvaeT 3¢ ekt OJIM30CTH U TZIe OH MCIIONb3YeTCs?

IIpakTnyeckas padora Ne 9

1 Tema: ycTpoiicTBO pene.

2 Ilenb: U3y4nTh YCTPONCTBO pEIIE.

3 OcHalleHHe: METOAUYECKUE YKa3aHUsI, CXEMBI.

4 Tlops 10K BBITIOMTHEHUS paOOTHI.

4.1 KpaTkue TeopeTHYECKUE CBEICHMUS.

Pene cocTtouT W3 HEMOABMKHOTO CEpJICYHHMKA, BBIIOJHEHHOTO B Buae OykBol II, ¢
YKpEIJICHHBIMH Ha HEM JIByMsI TOKOBBIMH KaTyIIKaMd. B 3aBUCHMOCTH OT 3HAa4€HUS TOKOBOM
YCTaBKH KaTYLIKH C IOMOIIIbIO MIEPEMBIYEK MOT'YT COEIMHSITHCS MapauIeIbHO UITH MOCIIEA0BATENBHO.
B nepBom ciryuae 3HaueHUs BEIMYMH Ha ITKaJe yABauBaroTcs. OKOJIO cepAeYHIKA Ha U30JISITHOHHOM
IJIAHKE PACIOJIOAKEHBI MOJBHKHBIA SKOPb M KOHTAKTHBIM MOCTHK. HemnmojaBuiKHbIE 3aMbIKaronIne
KOHTAKThl HaxoAsATCA OTAEeIbHO. [lmaHka cBs3aHa CO CHOMPAIBHOW MPYXKWUHOW, CO3AArOIIen
MPOTUBOJICUCTBYIOIIMM MOMEHT NpPH JBW)KEHHHM SKOPSI K CEpJCYHUKY. 3HAUYE€HUE MOMEHTa



ONpeAesieTCs yKa3aTeJieM TOKOBBIX YCTaBOK, PACHOJIOKEHHBIMU Ha OJHOW OcH ¢ mpyxuHou. [Ipu
BO3HUKIIIEM K.3. 32 CYET YBEIUYCHUS TOKA DJIEKTPOMATHUTHBIA MOMEHT KaTYyIIKA CTaHET OOJbIIe
MIPOTUBOJICUCTBYIOLIETO MOMEHTA MPY>KUHBI, SKOPb MPUTSIHETCA K CEPJICUHUKY, U3MEHUB IMOJIOKEHUE
KOHTAaKTOB.
Perie umeroT 1o OAHOMY pa3MBIKAIONIEMY M 3aMbBIKAIONIEMY KOHTakTy. Bce sieMeHThl peie
IIOMEIICHBI B ITPO3PavYHbIN IIOJIUCTUPOIbHBIN KOXKYX, CKPEIICHHBIH € INIACTMACCOBBIM LIOKOJIEM pelle
NPY>KUHHBIMU 3aMKaMH.

4.2 PeKOMCHIAIMY 10 BBIIIOJIHCHUS 3aJaHMs:

- U3YYUTh KJIACCH(PUKAILIHIO PEIe;

- U3YYUTbh BUBI 3AIIUT HA TOPHBIX MPEANPUITHSIX;

- U3YYUTh OBICTPOCHCTBYIONINE UCTIOJIHUTEIIBHBIE pelie.

4.3 3ajanus U IPaKTHYECKON pabOTHI:

- HEOOXOIMMO 3HATh OCHOBHBIE ITAPAMETPHI PEIIe ;

- U3YYUTb ra30BYIO 3AIIUTY;

- U3YYUTh KOHCTPYKLHUIO UHAYKIIMOHHON YacTH peJie.

5 KoHTpospHBIE BOTPOCH! 1JIst (POPMYJIUPOBKH BBIBOJIA.

5.1 Kak paccuntbiBaeTCsi MUHUMAIIBHBIN TOK ABYX()a3HOT0 METAIITNYECKOro K.3.7

5.2 Kakue BUJIbI 3aITUT UCTIOIB3YIOTCS HA TOPHBIX MPEANPUATHIX ?

5.3 OTkyza uenu penaeiHoM 3auuThl 0Iy4YatoT NUTaHue?

5.4 Kakas 3amura siBiseTcst ObICTPOACHCTBYIOIIEH ?

5.5 U3 xakux yacTer coCcTOUT pese?

5.6 Kakas 3amura sBirsteTcsl TOKOBOI WM MaKCHUMAaILHO-TOKOBO?

5.7 Kakas 3amuta siBisiercs quddepeHnnanbHon?

IIpakTuyeckas padora Ne 10

1 Tema: MmakcUMabHbIE TOKOBBIE pEJIE.

2 Ilenp: M3ydyeHNE MaKCUMaJIbHBIX TOKOBBIX PEJIE.

3 OcHallleHue: METOUYECKUE YKa3aHUsl, CXEMBI.

4 TlopsiIOK BBHIMOJHEHUS pabOTHI.

4.1 Kpatkue TeopeTH4ecKrue CBEICHUS.
Pene MakcMManbHOrO TOKa CIIy»KaT IJIi MTHOBEHHOTO OTKJIIOUeHMs Lened. Takoe pene umeer
KaTyIIKy, HACa)KEHHYI0 Ha HEMOJBMXHBIM CEpJEYHUK, COCIMHEHHBIH C MOABM)KHBIM SIKOPEM,
KOTOPBIII MEXaHWYeCKH CBA3aH C OOHKOM M peryiaupoBo4YHON mnpyxuHOW. K HIkHEH uactu
Cep/IeYHNKa MIPUKPEIICHA IPaJyrpOBaHHas IIKajda TOKOBBIX YCTAHOBOK ¢ ykazareneM. [Ipu Toke B
KaTyIlIKe, TPEBBIIIAIONIEM 3HAaUY€HWE TOKAa Ha IIKaJle, SKOPb MIHOBEHHO IPUTATMBACTCS K
CepJICYHHKY, TPEOjoJeBasl HATSHXKEHUE TPYKUHBI, U OOEK BO3JCHCTBYET Ha OTKIIIOYArOIIMHCS
MEXaHM3M annapara. Takoro Tuma pese Ha3blBatOT MAKCUMAJIBHBIMU paclieNUTENsIMU. J{J1s TpoBEpKH
UX paboTOCIOCOOHOCTH Ha CEPACYHUKE YKpEIUieHa KOHTPOJIbHAs KaTyIIKa, BKIIOYaemas B CETh
NapauIeJIbHO Yepe3 BBIKIIIOUaTeNb. Ilepen mpoBepKkoil OTKIIOYAIOT anmapar, CTaBsAT yKa3aTellb
IIKaJIbl B COOTBETCTBUH C HAIIPSKEHUEM CHJIOBOM LIETIM, BKIIFOYAOT aIlllapar, a aTeM BBIKIOYATENb
KaTywky. [Ipy 3ToM 10JKHO TPOU30MTH OTKIIIOUEHHE allapara.

4.2 PexoMeHIanyy O BEIIIOJIHEHUIO 3aIaHU:

- U3YYMTb aIIapaThl 3alIUThI;

- U3YyYUTHh OCHOBHBIE BU/IbI 3aIIIUT;

- 3HaTh NpEHA3HAUYEHUE MAKCUMAJIbHO-TOKOBOH 3aIIUTHI.

4.3 3apaHus A5 IPaKTUYECKON pabOThI:

- U3Y4YUTh JOCTOMHCTBA U HEJJOCTATKU IIPEIOXPaHUTEIEN;

- U3YYMTb NpeAHa3HAUYEHUE TUIaBKUX MTpeloXpaHuTeNeil mpoOOYHOro THIIA;

- U3YYUTh MpeHA3HAUYCHHUE IIaBKUX MPeIOXpaHuTeIel TpyOoyaToro Tuma;

-3HaTh O0I1Iee BpeMsi cpabaThIBaHUs 3alIUThI O€3 yueTa TOPeHHs IyTH.

5 KoHTposbHBIE BOIIPOCH! 7151 JOPMYJIMPOBKH BBIBOJIA.



5.1 lns yero ciayxat pejie MaKCUMaJIbHOTO TOKa?

5.2 KakoBbI IOCTOMHCTBA M HEIOCTATKH MPEOXPaHUTENCH?

5.3 Koraa npuMeHsIOT 1715 3alUTHI MIaBKHUE MPEI0XPaHUTENId TPOOOYHOro Tuna?
5.4 Korja npuMeHSIOT AJIs 3alIUThI TUTABKUE MPEAOXPAHUTEH TPYOUaTOro THIa’?
5.5 OnucaTh KOHCTPYKIUIO Pejie MAaKCUMaJIbHOIO TOKA.

5.6 U3 gero cocrout 610k 1IM3?

IIpakTyeckas padora Ne 11

1Tema: KOHCTpYKLIHSA MEXaHU3Ma BKIIOYCHMSI U OTKJIFOUEHHUS ITycKaTeleH.

2 Ilenp: n3ydyeHnEe KOHCTPYKIUHU BKIIOYEHHS U OTKJIFOUEHHUS ITycKaTesei.

3 OcHalieHHe: METOINYECKUE YKA3aHUs, CXEMBI.

4 TlopsinOK BBITIOTHEHUS paOOTHI.

4.1 KpaTkue TeopeTHYECKUE CBEICHMUSI.

MarauTtHbIM ITycKaTelleM Ha3blBAIOT KOMIUIEKTHBIM ammnapar, NpeAHa3HAuYeHHBbIM s
JUCTAHIIMOHHOI'O MyCKa, OCTAHOBKU U 3allUThl (IPU HAJIMYUM YCTPOMCTBA 3alUThI) TpeX(a3HbIX
ACMHXPOHHBIX IEKTPOABUraTeNIel ¢ KOPOTKO3aMKHYTBIM POTOPOM.

Kaxnplii TUN myckarenast MUMEeT 4YeTblpe B3PHIBOHENPOHHMIIAEMBIX OOOJOYKH: CETEBYIO,
BBIBOJIOB, KOHTaKTOpPHYIO M pasbeauHutensd. I[lyckarenb cocTouT K3 Habopa 3IIEKTpUYECKON
anmnaparypbl, BCTPOCHHOW BO B3pBIBOHENPOHHUIIAEMYIO 000JIOUKY, YKPEIUIEHHYIO Ha cajla3kax U
3aKpbITYI0 OBICTPOOTKPBIBAEMOI CKOOOIA.

JIUCTaHIIMOHHOE YNPpPAaBJIEHUE ITyCKAaTEJIIMM OCYILECTBISETCS IO SKMJIAM  YIPaBICHUS
CHJIOBOTO KaleJssi Wi 1O OTAENbHOMY Kabeito yrpasieHus. CxemMa AUCTAaHIIMOHHOTO YIPABJICHUS
TPEXITPOBOHASI C UCIIOJIB30BAHUEM 3a3EMIISIOLIECH )KUIIbI B KAUE€CTBE TPETHETO IIPOBOA YIIPABICHMUSL.
Jl1s 3TOro B KHOMOYHBIE IOCThHI YIPABJIEHUS BCTPAUBAIOT LIYHTUPYIOLIUE PE3UCTOPHI U OB
CxeMmbl ynpaBieHUs IyCKaTeIIMU pabOTalOT Ha BHIIPSIMIIEHHOM TOKE.

Paccmotpum cxemy coenunenuit 1IBU-25. Ilpu nHaxatun xkHonku «Ilyck» BBIHECEHHOTO
KHOIIOYHOT'O TIOCTa YINPABIEHUS, B MEPBBIM IMOIYNEPHUOJ TOK IPOTEKAET MO LENH: BTOPUYHAA
obmoTka crabunusupytomero tpanchopmaropa T4, nepexmtoyaromuii kKoutakt bPY KS5.2, kHomnka
«Ctom» S3, nmposoA u xuna ynpasieHus 1, kaonku «llyck», «Crom» nuon Y xuna u nposon 0-3,
HWKHSISI TOUKa BTOpUYHON 00MoTKH (4) TpaHcdopmaropa T4.Bo BTopoii moaynepuos TOK NpoTeKaeT
yepe3 00MOTKY mpomexkyTouHoro pene K4.1. Pene cpabaTreiBaer u 3ambikaeT cBoii KOHTakT K4.2 B
nenu KoHTakTopHoM Karymku Kl1.1. CpabarbiBanue karymku Kl1.1. mpuBoauT K 3aMbIKaHHIO
cuoBbIX KOHTakToB K1.2 m Briarouennro asurarens M. OQHOBpEMEHHO C 3aMBIKAHHUEM CHIIOBBIX
KOHTAaKTOB BCE BCIIOMOraTelIbHbIe KOHTakThl KaTymku KIl.1 wmensroor cBoe mnonoxenue. B
JAIBHEWIIEM LENb YIpaBICHHUS NONIEPKUBAETCSA uepe3 3aMKHyBHMiica KoHTakT K1.6. [lns
OTpaHMYEHUS YaCTOThI BKIIOUEHHS KOHTaKTOpa B 0J10ke A2 yCTaHOBIJIEHO pejie BpEMEHH, COCTOSIIEE
n3 karywku K3.1, kongencaropa C2, pesucropa R7 u nnona YS. OTkiItoueHHE KOHTAKTOPA CBSI3aHO
¢ Bo3BpaieHueM koHTakta K1.5 B 3amkHyToe nonoxenue. Lenp K3.2-K1.5 myntupyer karymky
K4.1, xoTopast He MOXeT cpaboTaTh U BKIIOUUTh KOHTaKTOp. Bpems myHTHpoBaHus cocTaBiseT 2-3
¢. YacTora BKIrOYeHUsI KOHTakTopa orpanndeHa 1200 nukinamu B yac. [lyckarens oTKItO4aeTCs IpH
Ha)KaTHH Ha JII00YI0 U3 KHOMOK «CTOM» WU NP cpabaThIBaHUU OJHOTO U3 BUJIOB 3AIIHUTHI.

4.2 PexoMeHIanyy M0 BEIIIOJHEHUIO 3aIaHU:

- U3Y4YUThb ITYCKATENH 110 HA3HAUYEHUIO;

- U3YYNUTh KOHCTPYKIIMIO ITyCKaTEeH;

- U3Y4YUTb MTOHATHE HEPEBEPCUBHOI'O U PEBEPCUBHOIO UCIIOJIHEHUS ITycKaTele.

4.3 3agaHus 1715 BBINOJIHEHUS TPAKTUYECKON paboThI:

- TP KaKUX YCIIOBUSX JAOMYycKaeTcs paboTa myckaTele;

- 3HaTh KOJMYECTBO U MpeIHa3HauYE€HUE B3PhIBOHEIIPOHUIIAEMBIX 000JI0UEK;

- U3YYUTh 3a3eMJIEHUE 000JIOUKH U BBOJIHBIX YCTPOUCTB Kabese.

5 KoHTposabHbie Bonpocs! Aiist (GOpMYJIHPOBKHU BBIBOJA.

5.1 Ha kakoM HOMHUHQJIBHOM TOK€ BBIITYCKAIOT IMyckareiau cepuu [IIMA?

5.2 JlaTh XapaKTepUCTUKY MATHUTHBIX IIAXTHBIX MyCKATEIICH.
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1.Tema: ycTpOMCTBO 3JE€KTPOMArHUTHOTO PEJIE.

2. lenb: U3yuyuTh YCTPOMCTBO U MPUHLIMII JEHCTBUS 3JEKTPOMAarHUTHOTO PEJIE.

3.0OcHallleHne: METOAUYECKHE YKAa3aHUs, CXEMBI.

4. ITopsA0K BBITOJIHEHHS paOOTHI.

4.1 KpaTkue TeopeTHYECKUE CBEICHMUSI.

[IpuHuun nelcTBUS SIEKTPOMArHUTHBIX peJe OCHOBAaH Ha MPUTSHKEHUM MOABMXKHOU
CTaJIbHOM CHCTEMBI K 3JIEKTPOMArHUTY IIPU MPOXOKACHUH TOKA IO €ro 0OMOTKeE.

KoHCTpyKIIMK 37€KTPOMarHUTHBIX pEJIE, COJAEp)KaT: BJIEKTPOMArHUT, COCTOALIUN U3
CTAJIbHOTO MAarHUTONPOBOJAa U OOMOTKH; CTAJbHYIO IMOABMXXHYIO CHUCTEMY (SIKOpPb), HECYIYIO
MOJABUKHOM KOHTAKT; HEMOABUKHBIC KOHTAKTHI; MPOTUBOACHCTBYIOIIYIO IPYKUHY

[Tpoxoasmiuii Mo 0OMOTKE 3JIEKTpOMarHuTa TOK co3faeT MarHuToABMxKymyto cury (M/C),
MOJ, JIEUCTBUEM KOTOPOW BO3HUKAET MArHUTHBIM IMOTOK, 3aMBIKAIOIIMICSA 4€pe3 MarHUTOIPOBOJ
3JIEKTPOMAarHuTa, BO3AYIIHBIA 3a30p U SKOPb. SIKOpb HaMarHM4MBAaEeTCs, B PE3yJIbTATE€ YEro
HOSIBJISIETCA 3JIEKTPOMArHUTHas CUJIa, IPUTATHBAIOLIAs IKOPb K [TOJIFOCY AJleKTpomarnuTa. Eciu cuna
F3 okaseiBaetcs Ooinbliie cuiibl Fii compoTHBIEHNHE NMPYXUHBI, TO SKOPb MPUXOJUT B JABUKCHHUE U
CBOMM TOJIBH)KHBIM KOHTaKTOM 3aMbIKae€T HEMOJABMXKHBbIE KOHTAKTHI pene. [Ipu nmpekpaienun Toka
WM YMEHBIIEHUU €ro 3HadyeHHs, Ipu KOTopoMm cuia F3 craHoButTca mensiie cuwibl F m, sikopb
BO3BpAIIAETCsl B HAYAJIBHOE [T0JIOKEHUE, Pa3MbIKasi KOHTAKTBHI.

HauanbHoe ¥ KOHEUHOE MOJIOKEHUE SIKOps OorpaHuYMBaeTcs ynopamu. llpu nepemenienun
SKOPSI DJIEKTPOMAarHUTHOTO peJjie¢ B CTOPOHY cpalaThIBaHUS YMEHBIIAETCS BO3IYHIHBIN 3a30p, a
3HAUUT, U CONPOTUBIEHHE RM. YMeHbLIEHHE CONPOTUBJICHUS MPU TOCTOSHCTBE TOKAa B pelle
BbI3bIBAET YBEIMUYEHUE MArHUTHOI'O MOTOKA.

4.2 PexomeHAalMU MO BBIITOJIHEHUIO 33]IaHUS:

- U3Yy4YUTb TOKU CpabaThIBAHUSI 3JIEKTPOMArHUTHOTO PEIIE;

- IaTh TIOHATHE KO3 PUIIEHTA BO3BpaTa.

4.3 3agaHus s IPaKTUYECKON pabOThI:

- U3YYUTh JIEKTPOMArHUTHOE peie TOKa,

- IpOaHAJIM3UPOBATh PAOOTY AJIEKTPOMArHUTHOTO pEJie HANPSKEHUS U MPOMEKYTOYHOIO
pee;

- 1aTh 00IIIMe CBEICHUsSI 00 DJIEKTPOMAarHUTHOM peTie.

5 KoHTposbpHbIe BOMPOCH AJist (HOPMYIUPOBKHU BHIBOJA.

5.1 Ha kaxom npuHIune 6azupyercst paboTa 2JIeKTpOMEXaHUYeCKuX peiie?

5.2 YTo npOoUCXOIUT ¢ KOHTAKTaAMH BO BPEMsI KOMMYTAIIMOHHBIX ONepanuii?

5.3 YeMm xapakTepu3yeTcsi KOMMYTaIllMOHHAsI CTOCOOHOCTh KOHTAKTOB?

5.4 JlaTh XapaKkTepUCTUKY KOHCTPYKIUHU 3IEKTPOMATHUTHOTO perie?

5.5 KakuM COOTHOILIEHUEM CBSI3aHbl MEXAY COOOM MarHUTHBIN IOTOK U
CO3AIOIINHN €ro TOK?
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1 Tema: kontakrop KT- 6000.

2 llenb: M3y4uTh YCTPOUCTBO M pabOTY KOHTAKTOPA.

3 OcHallleHHe: METOIUYECKHE YKAa3aHUsl, CXEMBI.

4 Tlopsi10K BBIIOJTHEHUS paOOTHI.

4.1 KpaTkue TeopeTH4eCKue CBEIECHUS.

KoHTakTophl TmpeaHa3HayeHbl ISl YaCThIX BKIIOYCHUN M OTKIIOUEHUN JIICKTPHYECKUX
CUJIOBBIX IL€MEed TpU TMOMOLIM DJIEKTPOMAarHUTHOM M CWJIOBBIX I€Ned TpH [OMOUIH
ANEKTPOMArHUTHON M KOHTAaKTHOM CHCTEM.



ODJIEKTPOMAarHuTHasE CHUCTEMa KOHTAaKTOPOB IEPEMEHHOTO TOKAa COCTOMT W3 KOHTAaKTHOU
KaTYIIKHA, CEpJICYHUKA, SIKOPsl, KOPOTKO3aMKHYTOIO BHUTKAa M KpEeNexXHbIX aetaneid. KoHTakTHas
CHUCTEMa COCTOUT M3 MOJBWKHBIX U HEMOABMKHBIX KOHTAaKTOB, CHAOKEHHBIX Pa3IUYHBIMH IO
KOHCTPYKIIMU JyTrOTacUTENbHBIMU ycTpoiicTBaMu. KpoMe TOro, y KOHTaKTOpOB UMEETCs CUCTEMa
BCIIOMOTaTeNbHBIX KOHTAKTOB, COCTOAIIAs U3 Habopa 3aMBIKAIONIMX, Pa3MBIKAIOMINX WIH
YHUBEPCAIbHBIX KOHTAKTOB.

KonTaktopsr cepun KT-6000 BeinmyckaroT Ha Toku 63, 160, 250 u 400A npu HanpsKeHUH
660B u 400A npu nanpsoxenuu 1140 B. Kontakropsl ¢ unaekcoMm P BcTpanBaroTCsi B MarHUTHbBIE
nyckatenu: KT 6043AP B I[1BU1-32.

MoHTaX 3JIEMEHTOB KOHTAaKTOpa BBINOJHEH HA CTaJbHOW pEMKe, MO KOHLAM KOTOPOM
YCTaHOBJIEHBI C IOMOLIBIO KPOHIUTEWHOB MOJIIUIHUKH, B KOTOPBIX BPAla€TCs N30JSLUOHHBIN Bajl
1. Ha Banmy 3akpersieHbl SIKOpb U TOJBW)XXHBIE CHJIOBBIE KOHTAKThl, PAaCIOJIO)KEHHBIE Ha
M30JIIIMOHHBIX KOJIOJKaX, OolTaMu coeAWHEHbl ¢ peiikoi. Ha »3Toil pelike yKperuieHb
BCIIOMOTaTeNIbHbIC KOHTAKThI, COOpaHHBIE B OJIOK W SPMO MArHUTONPOBOAA C KOHTAKTOPHOM
KaTYIIKOM.

KonTtakTopHas KaTylika nuTaeTcst MOCTOSTHHBIM TOKOM.

4.2 PexomeHaalnu AJis BHIITOJIHEHUS 3aJaHUSA:

- U3YYUTH aIMapaThl JUCTAHIIMOHHOTO U MECTHOTO yIPaBIICHUS.

4.3 3amaHus 11 MPAKTHYECKOW paboThI:

- U3Y4YUTh YCTPOMCTBO KOHTAKTHON CUCTEMBI;

- U3YYUTh YCTPOUCTBO NEKTPOMATHUTHON CUCTEMBI KOHTAKTOB IIEPEMEHHOI0 TOKA;

- 10 KAaKOMY MPUHIIUITY BBITIOJHAETCS MOHTAX JIEMEHTOB KOHTAKTOPA.

5 KonTponbHbie BOPOCH! 17151 GOPMYITUPOBKH BBIBOAA.

5.1 Yto Takoe KOHTAKTOP U JIJISl YeTO OH MpEeAHA3HAYEH B AJICKTPUUCCKUX CHIIOBBIX
nensax?

5.2 Kak BbINOJIHEHAa MarHUTHasl CUCTEMa KOHTaKTopa?

5.3 13 yero cocTouT 31EKTPOMArHuT KOHTakTOpa?
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1 Tema: aBTomart AB.

2 Ilenb: M3y4nuTh KOHCTPYKIUIO U paboTa aBToMata AB.

3 OcHalleHue: METOUYECKUE YKa3aHUsl, CXEMBI.

4 Tlops10K BBITIOTHEHUS paOOTHI.

4.1 Kpatkue TeopeTudecKrue CBEICHUS.

ABTOMAaTHUYECKHE BBIKIIOYATENHN TPEJHA3HAUEHBI JIs BKIIOYEHUH M OTKIIOUYEHHH MOJ
Harpy3koi MarucCTpajbHbIX CET€ NMEPEMEHHOr0 M IMOCTOSHHOTO TOKA M 3alIUThl 3TUX CETEU OT
3HAUYMTEINIbHBIX MEPETrPY30K MO TOKY U TOKOB K.3.

Bxitouenue y BBIKIIOYATENE BCEX CEPUM OCYLIECTBISETCS BPYYHYIO, OTKJIKOYEHUE —
BPYUYHYIO UM aBTOMAaTHYECKH MPU CpadaThIBAHUU OJTHOTO U3 BUIOB BCTPOCHHOM 3aIlIUTHI.

B KOHCTpYKTMBHOM OTHOILIEHHHM BBIKIIOYaTenn AB coCTOST W3 aBTOMAaTHYECKOIO
BBIKJTIOYATES] C MEXaHMYECKMM WM DJIEKTPOMATHUTHBIM  TPUBOJOM;  OJIOKHPOBOYHOTO
pa3beIMHUTENST WIH Tepektouarens; Tpanchopmaropa nutanus, o6mokos [IM3.J]10, BPY, BY (B
3aBUCHUMOCTH OT HA3HAYCHHUSI) U APYTUX BCIIOMOTATENIBHBIX AJIEMEHTOB.

4.2 PexoMeHIany O BEIITOJIHEHUIO 3aIaHU:

- U3YYUTH aNMapaThl py4YHOTO YIPaBICHUSI.

4.3 3agaHus A5 IPaKTUYECKON pabOThI:

- 110 KaKUM TMpU3HAKaM KIaCCHPHUITUPYIOT aBTOMATHYECKUE BBIKIIIOUATEIN;

- M3yYUTh aBTOMATHUECKHE (PUICPHBIC BHIKIIOUATEIH;

- U3YYUTh KOHCTPYKTUBHOE BBIITOJIHEHUE aBTOMATHUYECKUX BBIKIIOYATEIICH.

5 KoHTponbsHBIE BOIPOCH 151 POPMYITHUPOBKHU BBIBOJIA.

5.1 Ha xakue HanpsiKeHUs! BBITYCKAlOT aBTOMAaTUUYECKHUE BBIKITIOYATENN?

5.2 I'me ycraHaBIMBAIOTCS BO3AYIIHBIE aBTOMATUYECKUE BBIKIIFOYATEIN?



5.3 KakoB HOpMaJIbHBIN peXuM pabOThl aBTOMATHYECKUX BBIKTFOYATENICH?
5.4 Tlo KaKuM MpHU3HAKaM MOXKHO KJIacCU(UIIUPOBATh ABTOMAaTHUECKUE BBIKIIOYATEIN?
5.5 U3 kakux >€MEHTOB COCTOUT JEKTPUUECKAsi CXeMa aBTOMATHYECKOIO BBIKITIOYATENs?
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1 Tema: 3amuTa Npy NPUKOCHOBEHUH K KOPIYCY 3JIEKTPOOOOPYIOBAHUS, OKAa3aBIIETOCs M0/
HaIpPsSDKEHUEM.

2 Ilenb: M3y4UTh 3aLIUTHBIE CPEICTBA, IEPUOUYHOCTS UX UCIIBITAHUNA U OCMOTPOB.

3 OcHalieHue: METOINYECKUE YKa3aHUs, IJIAKaThI.

4 TlopsitOK BBITIOJTHEHHS paOOTHI.

4.1 Kpatkue TeopeTU4ecKrue CBEJICHHUS.

3alUTHRIMUA Ha3bIBAIOTCS TaKHE CpPENCTBA, MPUOOPHI, ammaparbl U MPUCHOCOOICHUS,
KOTOPBIE CITy>KaT JJIS 3alIUTHI IEpCOHaa, paboTaomero BOIM3M HaXOMSIIUXCs MT0]T HAPSHKEHHEM
qyacTel NEeKTPOTEXHUYECKUX YCTaHOBOK.

3aluTHBIE CPECTBA MOAPA3ACIAIOTCS HA JIBE FPYIIIIbL:

- CpelCcTBA KOJUIEKTUBHOM 3aIIUTHI IEPCOHANA OT OPAKEHUHU TOKOM BBICOKOTO HAIPSHKEHUS

— yKa3aTesu HalpsKeHUs, TOKOM3MEPUTEIbHBIE OTPAXKICHMSI, BPEMEHHbBIE 3alIUTHBIE 3a3EMJISIOLIIE
yCTpOMCTBA U T.I1.;

- WHJUBUJYyaJbHbIE 3alllUTHBIE CPENCTBA, IMpPENOXpAHSIOLUIME paOOTHUKA OT BO3JCHCTBUS AYTH,
MPOJAYKTOB TOPEHUSI U MEXAHUYECKUX TMOBPEKICHHUIM —3allUTHBIE OYKH, OPE3CHTOBHIE PYKaBUIbI,
IPOTUBOTa3bl U T.II.

DNEeKTPO3allluTHRIE CPEACTBA IMOAPA3JCISIOTCS Ha OCHOBHBIE M JOMOJIHHUTEIbHBIC.
OCHOBHBIMU Ha3bIBalOT TAaKHUE 3AIIMTHBIE CPEACTBA, U30JSALUSA KOTOPBIX HAJEKHO BbIIECPKUBACT
pabouee HampsikeHHE YCTaHOBKH. C MX MOMOIIBI0O MOXHO MPUKACATHCS K TOKOBEIYIIUM YacTsIM,
HaXOJAIIMMCS 0] HanpskeHUueM. JlOMoJIHUTENbHbIE 3aIIUTHBIE CPEICTBA CaMM 110 ce0e HE MOryT
IpU OMpEACIEHHOM HANpsHXKEHUU TMPEAOXPaHATh OT MOpakeHuss TOKOM. OHU JUIIb YCHIUBAIOT
JIEIICTBME OCHOBHOIO 3allMTHOIO CpEACTBA M O0ECIEYUBAIOT 3alllUTy OT HaNpsHKEHUS
IIPUKOCHOBEHUS, IIarOBOT'0, a TAK)KE OT 03KOTOB MIEKTPUUYECKON
nyroil. OCHOBHBIE 3allIUTHBIE CPEICTBA MW3rOTABIMBAIOT W3 H3OJSLUOHHBIX MaTEpHalioB C
JIOCTAaTOYHO YCTOMUYMBBIMM JHAJIEKTPUYECKMMHU XapakTepucTukamu (dapdop, Oakenut, 300HUT,
TE€HUTAKC U JIp.)

K J0OmOJHUTENbHBIM  M30JUPYIOIIUM  3aIUUTHBIM  CPEACTBAaM, IMPUMEHSEMBIM IIpH
AKCIUTyaTallMM W OOCIYy)KMBaHMM JJIEKTPOYCTAaHOBOK HampsbkeHueMm Bbimie 1000 B, oTHOCAT:
JTUBJIEKTPUYECKUE TepyaTKu, OOTbI, JUAJIEKTPUUYECKUE PpE3UHOBBIE KOBPHKH, MEPEHOCHBIE
3a3eMJICHHUS, OTpaKJaloIIe YCTPOICTBa, IIaKaThl U 3HaKU 0€3011aCHOCTH.

B kaxxnoM pacnpenenuTenbHOM YCTPOWCTBE JODKEH HAXOOUTHCS KOMIUIEKT 3allUTHBIX
CPEICTB, coiepKallell pe3MHOBbIE MTEPUaTKU WM PYKaBULIbI, PE3UNHOBBIE OOTHI WIIM W30JIMPYIOIINE
MIOJICTaBKH, PE3NHOBBIE KOBPUKH MJIN TOPOKKH, KJICHIH JUIsl yCTAHOBKH U CHATUS IPEJOXPAHNUTENEH,
HITaHT U, UHIUKATOPbI HAMIPSKEHHUSL.

4.2 PexoMeHIallMY 1O BHIIIOJHEHUIO 3aJaHUS:

- U3YYHTb 3aIIUTHBIE CPENICTBA, IPUMEHSIEMbIE ITPU 00CITY)KUBaHUH

NIEKTPOYCTaHOBOK;

- U3YYUTb MpaBUJa MOJIb30BAHUS 3AIIUTHBIMU CPEJICTBAMHU.

4.3amanus U PaKTUYECKON paboTHI:

- U3y4YUTHh OCHOBHBIE U30JIUPYIOIINE CPEJCTBA;

- U3YYUTb JIOTIOJHUTEIBHBIE N30IMPYIOIINE 3aIUTHBIE CPEJCTBA;

- TJe JOJDKHBI XpaHWUThCS 3alllUTHBIE CPEACTBA, 3aKPEIUIEHHBIE 3a pPaclpeleIUTeIbHbIM
YCTPONCTBOM.

5 KoHTposabHbie Bonpocs! Aiist (GOpMYJIHPOBKHU BBIBOJA.

5.1 Kakue cpenctBa Ha3bIBalOTCS 3aIIUTHBIMU?

5.2 Ha kakue rpyImibl MoApa3IeisitoTcs 3allUTHBIE cpeicTBa?



5.3 C kakoit mepuoIUIHOCTHIO HEOOX0IMMO UCTIBITHIBATH 3AIIUTHBIC CPE/ICTBA,
HaxXoOA1IInuecs B BKCHHyaTaL{I/II/I?

1. Cubuxkur O.J. Texnudeckoe 0OCTy)KUBaHHE, PEMOHT OJJIEKTPOOOOPYIOBaHHUS U CETel
MPOMBIIUICHHBIX NpeanpusaTui. - M. :Akagemus, 2020 r.

2. banntunanos JI.H. Dnexkrpuueckue craHIuM U noacranuuu. - M.:Oueprus, 2020 .

3. Kauman M.M. Dnektpuyeckue Mamuubl. - M.: Akagemus, 2021 r.

4. Mengenes ['.J]. DnekTpocHaOX)eHHUE U AIEKTPOOOOPYIOBAHUE TOPHBIX MpeaAnpusituii. - M.: Hexpa,
2020 .

5. Karqman M.M. Dnektpuueckue Mamuusel. - M.: Akanemust, 2022.491c.

6. banntunanos JI.H. DnekTpuueckue ctaHuuu U ceT. - M.: Dueprusi, 2020r.- 424c.

7. KupeeBa O.A. Penelinas 3amura 1 aBTOMaTHKa JIEKTPOIHEPTETUYECKUX CUCTEM. - M.:AKazeMus,
2019.-286 ¢



