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BBEJAEHHUE

Hacrosimee yueOHOe mocoOue mpeaHa3HaueHo ISl CTYICHTOB CHEIHalbHO-
ctu 13.02.11 «TexHudeckass dKCIUTyaTamuss U O0OCIyKUBaHUE DJIECKTPUUECKOTO U
AIIEKTPOMEXAaHNYECKOT0 000pyAOBaHus (IO OTpacisiM)» B KayeCTBE PYKOBOJCTBA
MIPU MOATOTOBKE KYPCOBBIX MPOEKTOB (PadoT).

Kypcosou npoexm — camocTosiTennbHast pad0oTa CTYI€HTa, OCHOBHOM LENbIO U
coJiepKaHUEM KOTOPOU SIBIIIOTCS pa3BUTUE YMEHHUI U HABBIKOB ITyTEM pEIICHUS
KOHCTPYKTOPCKMX M (WJIM) TEXHOJOTMYECKUX 3a]ad, MPOBEJICHUE WH)KEHEPHBIX
pacyeToB, COCTAaBJICHHE TEXHUKO-dPKOHOMHYECKOTO OOOCHOBAHMS MPUHUMAEMBIX
pemieHuii, opopmieHue rpaduueckoil HacTd, a TaKKe MOJArOTOBKAa CTYJEHTa K
TBOPUYECKOMY PEIICHUIO KOHKPETHBIX 33/1a4 C UCIOJIb30BAHUEM CPEICTB BHIYUCIIU-
TEIbHOW TEXHUKH, CIIOCOOCTBYIOIINX YCHUJIEHHOW MOJATOTOBKE K BBITOJIHEHHIO JU-
IJIOMHOTO mpoekTa [1].

Kypcosas paboma — camocrosiTenbHasi paboTa, OCHOBHOU IIE€TBIO U COJIEP-
KaHUEM KOTOpPOM SIBISIOTCA PAa3BUTHE HABBIKOB TEOPETUYECKUX U IKCIEPUMEH-
TaJbHBIX HCCJIENOBAaHUN HMH)XKEHEPHBIX pacyeToB, COCTaBJICHUE TEXHUKO-
HKOHOMUYECKOT0 00OCHOBAHHUS PA3IMYHBIX PELICHUN WM 0000IIeHNH, OIIeHKa pe-
3yJbTAaTOB HMCCIIEJOBAaHUM, CIIOCOOCTBYIOMIMX YCHEIIHONM MOJArOTOBKE K BBIMNOJIHE-
HUIO JUTJIOMHOTO TTPOeKTa (paboThl).

Jlunnommusiti npoekm — KOMILUIEKCHAs CaMOCTOsITeNIbHAsh padoTa CTyJEeHTa,
TJIABHOM 1I€JIbIO U COZIEP>KAHUEM KOTOPOM SIBIISIIOTCS MPOEKTUPOBAHUE U3EIIUS U €r0
COCTaBHBIX YacTeH, pa3pabOTKa TEXHOJIOTUYECKUX MTPOLECCOB U PEILLIEHHE OpraHu3a-
LMOHHBIX, S)KOHOMHUYECKHUX BOIPOCOB IPOU3BOJCTBA, 3AILUTHI OKPYKAOLIEH CPEJIbI
U OXpaHbl TPYJ1a, a TAKKE IPOSKTUPOBAHHUE WIIM PEKOHCTPYKIMS IPEIIPUATHI.

Hunnomnas paboma — KOMIUIEKCHAs CaMOCTOsITENbHas paboTa CTylEHTa,
IJIaBHOM 1IEJIbI0 M COJEPKAaHUEM KOTOPOM SIBJIAIOTCS BCECTOPOHHMI aHAIINA3 WIIH
Hay4HbIE HCCJIEAOBAHUS MO OJHOMY M3 HOBBIX BOIPOCOB TEOPETHYECKOTO WM
MPaKTUYECKOI0 XapakTepa no NpoQuiiro CienuaibHOCTH.

Komnnexcnoe ounnomnoe npoexmupoganue OCyIECTBISETCS C LEJIbIO MTPU-
BUTHS CTYJCHTAM-IUIIJIOMHUKAM HABBIKOB KOJUICKTUBHOW pPalOTHI, CBS3aHHOU C
pElIeHNeM HWHXEHEPHBIX 33/1a4 C y4aCTUEM CIIELMAIMCTOB Pa3IM4HOTO Mpoduis.
KomruiekcHbIe IPOSKTHI MOTYT OBITh KadeapaibHbIME U MekKadenpaapabimu [1].

YueOHoe mocobue ocBemaeT MopsioK BbIOOpA TEMBbI, pa3padOTKU U yTBEP-
KIACHUS 3aJaHMs], IUIAHUPOBAHUE COJIEPKAHUS KYpCOBOIO IPOEKTa COTJIACHO
YTBEPKICHHON TEMBI .

B uenom, mocnemoBaTenbHOE M KayeCTBEHHOE BBIMOJHEHHE Bcex (GopM
y4eOHO-UCCIIeIOBATENIbCKON ICSITEIbHOCTH CTYAEHTa, OYyIylero CrenuaaiucTa,
onpezaenseT GOpMUPOBAHUE METOAOJIOTHUECKON, OPraHU3allMOHHON U HCCIeA0Ba-
TEJNBbCKOW KyJIbTYpPbI KaK OCHOBBI MPOGECCHOHATBHON KOMIETEHTHOCTH.



Marepuan mocoOusi COCTaBIeH Ha OCHOBE y4eOHO-METOAUYECKHX HUCTOUHU-
KOB M OPTraHH3allMOHHBIX OCHOB, COOTBETCTBYET JIOTHKE MPOBOIMMON y4eOHON U
HCCJIEIOBATEIILCKON IEATEBHOCTH CTYJICHTA MPHU paboTe Hal KyPCOBBIMH IPOEK-
Tamu (paboTammu).



1 CTPYKTYPHBIE 2JIEMEHTBI IPOEKTOB (PABOT)

KypcoBoii MpoeKT COAEpKUT TOSICHUTENbHYIO 3allUCKy M Tpaduueckyro
gacTh . O0bEM MOSICHUTEIBHOM 3aMKMCKU J0KEeH ObITh B mpenenax 40-50 ctpanui
pykonucHoro win 35-40 cTpaHMI] Me4aTHOro Tekcra. IlpuMmepHoe coOTHOIIEHHE
MEXIy OTACIbHBIMHU YacTSIMHU MOSCHUTEIBHON 3alUCKU CIEIYIOIIEE: CoO0epicanue
— 1-2 ctpanuipl, 6sedenue — He Oonee 4—5 CTpaHUl, 3akitoueHue — He Oonee 2
CTpaHHull, oubauocpaguueckutl cnucox — He 6oiiee 3 crpanull. bonbInyro yacTh 1o-
SCHUTEJIbHOM 3aliCKA 3aHMMaeT OCHOBHAs 4YacTbh, ClielyeT u30eraTh OOJbIINX
JTUCIIPOIIOPIIMI MEX]Ty pa3ieiaMH.

[TosicauTenbHas 3amucka JO0KHA ObITh BBIMOJHEHA JIFOOBIM MEYaTHBIM CIIO-
coO0OM Ha TUIITYIIEH MaITMHKE WU C UCTIOJb30BaHIUEM KOMITBIOTEpA U IPUHTEPA HA
OJIHOM cTOpOHE JucTa 6ernoit Oymaru ¢popmata A4 yepes nmoiTopa uHtTepnaia. L{ger
mpudTa q07%KeH ObITh YEPHBIM, BHICOTA OYKB, IU(P U JIPYTUX 3HAKOB — HE MEHEe
1,8 MM (kernb He MeHee 12). Marepuanbl pekoMeHIyeTcs 0pOpPMUTH C MPUMEHE-
HueMm penaktopa Word - 95, 97, 2000, 2003, mpudt Times New Roman Cyr wim
Arial. TTosryxupHbIit HIpUdT HE TPUMEHSICTCH.

TekcT MOsSICHUTENBHOM 3allUCKU CIEeyeT Tevararb, COOMIoAas CIeIyIoNue
pPEKOMEH Ialnu:

— 1oJisA: BepxHee — He MeHee 20 MM, HKHee — He MeHee 20 MM, JIeBoe — He
MeHee 30 MM, paBoe — He MeHee 10 MwM;

— KOJIOHTUTYJIBI — 1,25 cMm;

— OpUEHTAIUs KHUKHAS;

— abzamHbnii orerym — 1,25 cM;

— UCIOJIb30BaHUE aBTOTEPEHOCA.

['padrueckas 9acTh MpoeKTa COmEPKUT 2-3 MrucTa deprexeit popmara A3.

Tematnka depTekeil OroBapuMBaeTCsi HEMOCPEACTBEHHO C PYKOBOJIUTEIIEM
MIPOEKTa B 3aBUCHMOCTH OT BHIOPAHHOW M YTBEPKIACHHON TEMbI KYPCOBOTO TIPOCK-
Ta

[ToBpexxneHus TMCTOB MOSICHUTEHHOM 3aITUCKH, TIOMAPKU U CJIEIbl HE TIO0JI-
HOCTBIO YIAJICHHOTO MIPEXKHETO TeKCTa (TpaduKu) HE TOTMYCKAIOTCA.

CTpaHuIlbl TEKCTA TOSICHUTEIHHON 3aMUCKU CIEAyeT HyMEpOBaTh apaOCKIUMHU
udpamu, codr01asi CKBO3HYIO HYMEPAIIUIO 110 BCEMY TEKCTY.

TUTynbHBI JUCT, 3aJaHUE W JIMCTHI COTJIACOBaHUS C KOHCYJIbTaHTaMHU
BKJTIOUYAIOT B OONIYI0 HyMEpaIfio CTPAHUI] MOSICHUTEILHOM 3aiCKu, HOMEp CTpa-
HUIIBI HA HUX HE TIPOCTABJISIOT.



1.1 IosicHUTEBbHAA 3ANMNCKA

[losicHuTenpbHAst 3amMCKa JIOJDKHA COJAEpPKaTh CIEAYIOIIHE CTPYKTYpHbIE
AJIEMEHTHI:

— TUTYJIbHBIN JIACT;

— 3aJ]JaHue Ha KypCOBOW MPOEKT (padoTy);

— COJIep)KaHHUE U MepeueHb YepTEeXKel U APYroro rpauueckoro MaTepuana;

— BBEJICHUE;

— OCHOBHYIO YacCTh;

— 3aKJIFOUCHUE (BBIBOBI M PCKOMECH/IAIINN);

— oubnuorpaduyecKuil CIMCOK WK CIIMCOK MCIIOJIb30BAHHBIX HCTOYHUKOB

— npuokeHue (Ipyu HEOOXOTUMOCTH).

HanmenoBanus CTpyKTypHBIX 35ieMeHTOB oTdeTa ''Conepxkanune", "Onpene-
nenus", "O0Oo3HaueHus: u cokpamienus", "Brenenue", "3akmouenue", "Crnucok uc-
MOJIb30BAaHHBIX MCTOUYHHUKOB (OubOIuorpaduueckuii cnucok)", "lpunoxenue" ciy-
’KaT 3aroJIOBKaMU CTPYKTYPHBIX 3JIEMEHTOB OTYETa. 3aroJIOBKU CTPYKTYpPHBIX dJie-
MEHTOB CJIEAYeT pacloJiaraTb B CEpeIUHE CTPOKH O€3 TOUKM B KOHLIE U IledaTarb
OPONUCHBIMU OyKBamH, He moauyepkuBasi. [lepeHocsl B ci10Bax 3arojoBKOB HE J0-
ITyCKarOTCHl.

B ocHOBHYIO 9acTh BXOJAT pa3/eiibl, BHIIOJHEHHBIE B COOTBETCTBUU C 3aja-
HUeM npoekTta (pabotsl). KonnuecTBo pasznenoB onpenensiercsa kadenpoid, mo xo-
TOPOM BBIMOJHAETCS MPOEKT (paboTa), U pyKOBOIUTEIIEM.

M3MeHeHne CTpYKTYphbl MOSCHUTENBHOM 3alMCKU KypCOBOTO MpoekTa (pado-
Thl) YCTAHABJIMBAETCS 3aCEIaHNEM METOIUUYECKON KOMHUCCHH .

1.2 JInctbl rpaduyecKUX JOKYMEHTOB

CopeprkaHue JUCTOB Ipa@UUecKOil 4acTH JOHKHO WIUTIOCTPUPOBATH pacye-
ThI, IPOU3BOJAMMBIC B MOSCHUTEIHHOM 3allMCKE KypCOBOTO MPOEKTa U KOHKPETU3U-
PYIOTCSI PYKOBOJIUTEJIEM TIpOeKTa (paboThl).

[Ipu BBITIOJIHEHUN YEPTEXKEH, ICKU30B, CXEM JIOJDKHBI OBITh COOJIIOICHBI TPe-
OoBaHMs, YCTAHOBJICHHBIC HAIIMOHATLHBIMU cTaHaapTamu PO.

1.3 TpeOoBaHusi K COAEPKAHNIO CTPYKTYPHBIX 3JIEMEHTOB

1.3.1 TumynvHoiti rucm. TUTYIBHBIN JIUCT SBISETCS TIEPBOU CTpaHUIIEH pa-
00TbI, HOMEp Ha HEM HE TPOCTABIISIETCA.

Bce cnoBa Ha TUTYJIBHOM JIMCTE AOJDKHBI OBITH HalKCaHBI MOJHOCTHIO, 0€3
COKpAIIEHUH, 32 MCKIIOUEHHEM COKpAIICHHOTO Ha3BaHHs By3a (aOOpeBHUaTyphl),



KOTOpPOE pa3MenialoT B CKOOKaxX MOCJIE MOJTHOTO HANMEHOBAHMS.

1.3.2 3a0anue. PazpaboTka U yTBEpXKIEHUE 3aJaHUSI PETJIAMEHTUPYIOT BaXK-
HbI€ BOMPOCHI BBIMOJIHEHUS! PaOOThI: OPSAIOK BBITOJIHEHHS JAHHOW padoThI, 11eJb
paboThI ¥ TpeOOBAHUS K COACPIKAHUIO, CTPYKTYpE U OPOPMIICHUIO PaOOTHI:

— TOPSZIOK BBITIOJIHEHUS U MPEACTABIICHUS PA0OTHI (JIaThl IPUEMKH, 3aIUTHI);

— HEOOXOAMMBIE pa3zieibl U rpaduuecKie MaTepHalbl;

— CPOKH BBITTOJTHEHUS paOOTHI;

— UCHIOJIHUTENb PadOTHI;

— PYKOBOJUTENH paOOTHI.

BwmecTe ¢ 3agaHueM B KadyecTBE €ro MEpBOro MyHKTAa YTBEPKIAETCS TEeMa
paboTHI.

3ajaHue Ha BBINOJIHEHHE MpoeKTa (paboThl) HAXOAUTCS B MANKE TEKCTOBBIX
JOKYMEHTOB TOCJI€ THTYJIBHOTO JINCTa W BKJIIOYACTCS B HyMEpaluio paboThl, HO
HOMED Ha HEM HE TTPOCTABIISICTCS.

1.3.3 Cooepoicanue. ConepxaHue BKIIOYACT BBEICHHE, HANMECHOBAHHUE BCEX
pa3liesioB, MOIpa3/IeyoB, MyHKTOB (€CIM OHM UMEIOT HAUMEHOBAHUE), 3aKITI0YEHUE,
o6ubmuorpaduuecKkuii CUCcoK (CMUCOK UCTOIb30BAHHBIX UCTOYHUKOB) U HAUMEHO-
BaHUE MPUJIOKEHUH C YKa3aHUEM CTPaHMUII, C KOTOPHIX HAYMHAIOTCS ATU DJIEMEHTHI
MOSICHUTEIHLHOM 3aIUCKHU.

[Ipumep coxpepxaHus:

BBEJIEHUE
1 XAPAKTEPUCTUKA OBBEKTA
2 PACYETHO-TEXHUYECKWI PA3JIE]

2.1. Be1OoOp BeIMUMHBI TUTAIOMIETO HATTPSHKCHUS

2.2. Pacu€rt ocBemeHus

2.3. PeMoHTHOE 1 aBapuitHOE OCBEIICHUE

2.4. Pac4€T MOIITHOCTH DJICKTPOIPHUBOIA

2.5. Pacuér snexTpuueckux Harpy3ok

2.6. KomnieHcarys peakTUBHOW MOIITHOCTH

2.7. PacdeT uncia ¥ MOITHOCTH CHJIOBBIX TPAHC(OPMATOPOB, BHIOOD THTIA U

KTII

2.8 BbIOOp cXeMBbI AIEKTPOCHAOKEHUS U PacdeT BHYTPUIIEXOBOUM pacIpeneiin-
TEJIbHOU CETH

2.9. PacdeT TOKOB KOPOTKOTO 3aMbIKaHHSI

2.10. BriOop u mpoBepka 000pyAOBaHUS HA CTOUKOCTh K TOKaM KOPOTKOIO 3aMbl-
KaHHS

2.11. Bb160p BBICOKOBOJIBTHBIX MUTAOITUX JIMHUI

2.12. BiO0op 1 onMcaHue CXeMbl yIPABJICHUS

2.13. Pacuer 3a3eMJISIOIIETO YCTPOHUCTBA

2.14. PacueT MOJIHME3AIIUTHI

2.15. ABTOMaTuHKa 31eKTpOCHAOKEHUS 00bEKTa



2.16. Be16op npubopoB u3zMepeHust
3TEXHUYECKAS  OKCIUIVATAIIMA W OBCIY>XKUBAHUE
CHUJIOBOI'O DJIEKTPOOBOPY IOBAHU A 30
3.1 TexHonorm4eckasi KapTa TEKyIIeTO PEMOHTa aCHHXPOHHOTO JJICKTPOBUTATE-
751 ( cuoBoro TpanchopMaropa, KabeabHON JUHUU U JIP.)
3.2 Texnonmornyeckasi KapTa KalluTAIBHOTO PEMOHTA ACHHXPOHHOTO 3JIEKTPO/BHU-
rateins ( CUI0BOro TpaHchopmaTopa, KaOeIIbHOW JTMHUH | JIP. )
4 OXPAHA TPYJIA
5 OXPAHA OKPYXXAFOIIEN CPEJIbI
6 SAKJIIFOYEHUE
BUBJINOI' PAOUYECKUIT CITMCOK

2 COAEPXKAHHUE KYPCOBOI'O ITPOEKTA
BBE/IEHUE

BBeneHne NOKHO COEpKaTh OLUEHKY COBPEMEHHOTO COCTOSIHUS PEIIaeMOi
po0IeMbl, OCHOBaHUE M UCXOAHBIC JaHHBIC TS pa3pabOTKU TeMbI PaOOTHI.

Bo BBeeHnM OKHBI OBITh TTOKA3aHbl aKTYaIbHOCTh U HOBU3HA TEMBI.

BBeneHnue He NOMKHO COJEpKaTh TPeOOBaHMM, TEKCT BBEJICHUS HE JEIUTCS
Ha CTPYKTYPHBIE 3JIEMEHTHI (ITyHKTHBI, MOAMYHKTHI U T.IL.).

Hanpumep: Tema KypcoBoro npoekrta «JIeKTpOCHA0KEHUE U AIIEKTPOOOpyY-
noBanue PMM)» 3Hauut, BO BBEICHUHU Bbl ONMMUCHIBACTE: KAKHUE CIECAPHBIEC OIEpa-
IIUU BO3MO>KHO BBITIOJIHUTH HA METAII0O00pa0aTHIBAIOIINX CTAHKAX, KAKUE TCHJICH-
IIUU CYIIECTBYIOT [0 aBTOMATU3allMK TapKa METauio00padaThIBAIOIINX CTAHKOB
(aBTOMaTU3MpOBaHHbIE TUHUH, cTaHKu ¢ UITY wu np.)

Tema KypcoBOro npoekta «JIEeKTPOCHA0KEHUE U DJIEKTPOOOPYAOBAHUE BO-
JIOHACOCHOM CTaHIMWY» 3HAYUT, BO BBEJICHUH Bbl OMKUCHIBAETE TEXHOJOTHYECKYIO
cxeMy Barreil BOGOHACOCHOW CTaHIIMM.

1.XAPAKTEPUCTHKA OB bEKTA

B sTom pa3zgene maere xapakTepucTUKy Baiero o0bekTa ¢ TOYKH 3peHHUs
POEKTUPOBHHUS SJIEKTPUUECKON YACTH:

— KIIMMaTUYCCKUC YCIIOBUS,

- pacctostnuu A0 ['TIII mnam nmro6oro APyroro MUCTOYHHUKA 3JIEKTPONMTA-
HUS

b

- KJaccuduKaIus cpeibl ¥ MOMEIIEHUs — CyXOe, BIIaXKHOE,ChIPoe,0c000
CBIPOE,KapKOe,MbUTLHOE, MOMEIICHUE ¢ XMMHUYECKH aKTUBHOM CpeIoi



— Kareropuisi HOMENIEHHUS 10 B3PhIBO3AIIUTE
— KaTeropus HAJACKHOCTU JIICKTPOCHAOKCHUS
— pa3Mepsl noMmenieHus ( B TOM YUCJE BbICOTA)

— Marcpuaj II0JIOB ! JOCKAa, MCTAJINIMYCCKHUC IIJINTHI, Ka(l)eﬂb

Jlanee mpuBOUTE TaOIMIly BCETO JIEKTPUIECKOTO U ANEKTPOMEXAHUIECKOTO
000pyI0BaHuUsl CO BCEMU HOMUHAJIBLHBIMU JJAHHBIMU , HAIPUMED:

Tabmuua 1 — TexHu4ecKue XapaKTepUCTUKH HACOCHBIX arperaToB

Hacoc Nel | HacocNe | HacocNe3 | HacocNe4 | HacocNe5 | HacocNe | HacocNe
2 6 7
Mapxka Hacoca 200190A 101250 | 150063 | 11250x | 11250x | 11250 | 14500x
720x80 x63 x63 63 63 x63 63
Yacrora  Bpa-
IICHUST  poTOpa
(06/mum) 1500 1500 1500 1500 1500 1500 1500
Mapka JTA304 | SAMH
3J1.IBUTaTeIs 5SAM315 JIAH35 | JAH280 | 4AMH3 | 4AMH3 400XK | 280M4
A4VY3 554Y3 | M4 VY3 5554 V3 | 5554 V3 [4V1 V3
MouiHocTb
3J1.IBUTaTEN
(kBT) 200 315 160 315 315 315 160
IInTaromee
HaIPSKECHUE 380 380 380 380 380 6000 380
(B)
Homunuains-
HBIHN TOK
on.aBurarens | 358 562 293 572,5 5725 38 293
(A)
cos @ 0,89 0,91 0,9 0,91 0,91 0,86 0,9
KIT (m) 95,6 93,6 92,2 945 945 94,3 92,2




2.PACYETHO-TEXHUYECKHH PA3JET

2.1Bb100p BeJMYHUHBI MUTAIONIET0 HANPSIKEHUS

[TpaBWIBHBIN BBIOOP BEJIWYMHBI MTUTAIOIIETO HAMPSHKEHUS JUIS DJICKTPO-
MPUEMHUKOB MEPEMEHHOTO TOKAa MMEET BaAXKHOE 3Ha4YeHUE. BennunHa nuraro-
IIEr0 HAMNPSHKEHUS BIUSIET HE TOJIBKO HA CTOMMOCTD MOTEPh ANEKTPOIHEPTHH,
HaJIEKHOCTh Pa0OTHI AJIEKTPONPUEMHHUKOB MEPEMEHHOIO TOKA U CTOMMOCTH
KalUTaJIbHBIX 3aTpaT MPU CTPOUTEIHCTBE 00BEKTA, HO U HA CUCTEMY AJIEKTPO-
cHaOxeHus B 1iejoM. CTaHAapTHBIC €IMHULIBI HAIIPSKEHUS TTIEPEMEHHOTO TOKa
[xkB]: 0,036; 0,22; 0,38; 0,66; 6; 10; 35; 110; 220. [Ipu BbIOOpE MUTAIOIIETO
HaIpPsHKEHUS TTOJIB3YIOTCS (hOPMYJION:
U,,=16-4P, -1, r0¢e

Upan — [KB] panonanbHOro HanpskeHus;
P, — [MBT] pacuetHas MomHocTh Ha ctopone BH;
| — [kM] paccTosiHue 10 raaBHOM MoHU3UTeNbHOM moAcTanuuu (I'TIIT);

U,, =16-4/P -1 =16-4/01629-09 =99 [kB]

JUis muTaHus HaAIIero Lexa CYMTaeM ONTHUMAalbHO BO3MOXKHBIM HarpsbkeHue 10
[xB]

Pp ompenensiercs B pe3ynpTaTe pacuera dJIEeKTPHUYECKUX Harpy30K

2.2. Pac4éT 3JIeKTPUYeCKOro OCBelleHHs

Pacder 351€KTpUYECKOrO OCBEILIECHUS 3AKJII0YAeTCs B TOM, YTO IO 3aJaHHOU
HOpMaMH OCBEILIEHHOCTH ONPEIENISIOT MOILIHOCTh U YHUCIIO JaMI, HEOOXOAUMBIX
JUI yCTAaHOBKM B JAHHOM IOMEIICHUU. {151 3TOro Hy’»KHO 3HaTh TpeOyeMyro HOp-
MaMH OCBEIIEHHOCTb, BBIPAXKAEMYIO B JIFOKCax (JIK), 1 CBETOBOM MOTOK AJIEKTpUYE-
CKHX JIaMII, BBIp@)KaeMbIX B JIFOMEHaX (JIM).

Meton ko3¢ ¢uiMeHTa UCHOAb30BaHMs MpeAHa3HAYEeH Ui pacuera OOIIero
PAaBHOMEPHOTO OCBEIIECHHSI TOBEPXHOCTE 0€3 KPYIHBIX 3aTEHSIOMUX OOBEKTOB.
IIpn pacuere 3TUM METONOM YUYMTBHIBAECTCS KAK MPSMOW, TAK U OTPAKEHHBIN CBET.
[lepexon oT cpenHel OCBELIECHHOCTH K MUHUMAJIbHOM BBIMOJHSIOT TPUOIMKEHHO.
JlaHHBIN MeTOA MpHUMEHsIeTCA I pacyeTa 00IIero paBHOMEPHOTO OCBEILLEHUS Io-
PU30HTAIBHBIX MOBEPXHOCTEH, PABHOBEIUKUX TOJY, MPH CBETHJIBHHKAaX JOOO0TO
THIIA.

CBeToBOM MOTOK JIaMIT B KaK/10M CBETUJIbHUKE HAXOAUTCS 10 (hopmyie
_EK ,9Z
nu,,

rae E, - HopMupyeMoe 3Ha4YeHUE OCBEIIEHHOCTH

Dn

K, - koappunmenT 3amnaca
S - ocBemaemas miomnab
Z - K03 PUIMEHT XapaKTePU3YyIOIUN HEPABHOMEPHOCTh OCBEILICHUS
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N - YKCJI0 CBETUJILHUKOB
U,y - K03 (pULIMEHT UCTIOIB30BAaHUS CBETOBOTO IIOTOKA

ITon U,, moHMMarOT OTHOILIEHHE CBETOBOrO IMOTOKA, MAJAIOIIEro Ha pacyer-
HYIO IJIOCKOCTb, K CBETOBOMY ITOTOKY UCTOUHUKOB cBeTa. Koapduuuent U, 3aBu-
CUT OT CBETOpaCIpeCICHUsI CBETHIIBHUKOB M UX Pa3MEIICHHs B IMTOMEIICHUSIX; OT
pPa3MepoOB OCBEIIAEMOTO MOMEIIECHUS M OT OTPAKAIONIUX CBOHCTB €ro MOBEPXHO-
CTEeM; OT OTpaKaIOIIUX CBOMCTB paboueii MOBEPXHOCTH.

CooTHOIIIEHHE pa3MEPOB OCBEIIAEMOTO MOMEIICHHUS M BBICOTA TOJIBECA CBE-
THUJIBHUKOB B HEM XapaKTEPU3YIOTCS HHICKCOM IOMEIICHHUS i,

Ilpumep:

PaccuntaeM HEOOXOIMMOE KOJIMYECTBO CBETWJILHMKOB I OCBCIIEHHS Ma-
IIMHHOTO 3a1a. J{Jis aToro npeodpazyem hopMyity

E K.Sz E, K,Sz

w07 DU,

oy

D

1). Haxoaum momanb noMmenieHus: HereHacocHo! (ocBeniaeMast riomab)
S=AB, rue
S — ocBemaeMas 1Iomank (M?)
A — nnuHa omereHus (M)
B — mupuna nomemienust (M)
S=AB=7*12=84 (m?)
2). Haxonuwm (Ta611.3 KHOppUHT) HOPMY OCBELIEHHOCTH
E,=150 (1K)
3). Haxonum cBeroBoil motok oanoi namisbl JIb-80 (ta61.4,8 Kuoppusr) u3
cetuibHuKa TUa H4T4JI-1x80 (ta6:n.5,28 KnoppuHr)
@,=3600 (1m)
4).Koadhdunuent 3anaca as gamn JII - K,=1,2
5).Koadbdumment z ansa momunecueHTHbIX Jami (Kaoppusr ctp.138)
z=1.1
6). OnpenenseM UHIIEKC TOMEIICHUS (¢.6,2 Knoppusnr)
S __AB ,rIe
" h,(A+B)
A — nyivHa TOMeNIeHUs
B — ero mmpuna
hp - pacueTHas BbICOTA MOJBECA CBETUIIHLHUKOB
AB 7*12 84

in = = = =
hp(A+ B) (6-04)(7+12) 1064
7). OmnpenensieM Ko3(p(GUIUEHT HCHOIb30BaHUS CBETOBOro mortoka U,
(1,7a611.6,4 Knoppunr)

0,78

P,=0,5
P.=05
P,=0,1
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KCC- 1

U,,=0,50

8.) OmnpenensieM 4nCciio CBETUJIBHUKOB

N E K, Sz _ 150*1,2*84*11 _ 16632 _9.24
oV, 3600*0,5 1800

Yucno cetunbHIKOB N=10.

E.>E,

162>150, ycnoBue BBITTOJTHSICTCS.

J171s1 ocTanbHBIX MOMENICHUH pacyeT MPOU3BOIUM aHAJIOTUYHBIM METOJIOM, BCE

JaHHBIC 110 paCuYCTaM 3aHOCHUM B Ta6JII/IIIy No2.

TabnunaNe2- OcBeTuteabHbIC TPUOOPHI

Haiverioa- En S hp Kabex I yio Tun cermnp- | Tun
No | aue nomeme- ) () mposox | AU |_ HHKOB AT
130707 (HK) (M L (m) i .
BBI' JIBOO1-
1 Omneparopras | 150 18 2,4 (3%1.5) 0,13 112/16 4%20/11-20 JIb-20
BBI' JIBOO1-
2 PasneBanka 50 5 2,4 (3%1,5) 0,048 | 112/16 4%20/11-20 JIB-20
Komuara ot- BBI' JIBOO1-
3 bixa 150 13 2,4 (3*1.5) 0,023 | 112/16 4%30/11-20 JIB-20
Crecapras BBT HCII11-200- B215-
4 2 12 2,4 112/1
MacTepcKast 50 ' (3*1,5) 0.69 16 231 225-200
Wuctpymen- BBI" JICTI 02-2*40-
5 TanKa 75 5 2,4 (3*1.5) 0,04 112/16 01.03 JIB-40
X 0m0 HbBIH BBI' JICIT 02-2*40-
6 . 75 14 2,4 (3*1,5) 0,064 | 112/16 13-15 JIB-40
JIB-20;
BBI' JIBOO1- '
7 Can. Vzen 50-75 |8 2,4 (3*1.5) 0,183 | 112/16 4%20/T1-20 B215-
' 225-200
BBI' JITIO16-20/H-
8 Kopumop 50-75 | 20 2,4 (3*1.5) 0,076 | 112/16 06 JIB-20
BBI' HCII11-200- b215-
KTII 1 2 2 112/1
o 50 6 > (3*1,5) 0.30 16 231 225-200
BBI'
10 | UluroBas 75 10 5,2 (3*1.5) 0,033 | 112/16 | JICIT 13-2*40 | JIB-40
gp | Momemenne gy gy f5e | BBL 065 | 11216 | HaT4n JIB-80
HedTeHacoCcoB (3*1,5)

Buibupaem ceuenue nposooHuKoe no nazpesy:

HOXO)KI[GHI/IG TOKa IO IPOBOAHHWKY BBI3bBIBACT HAI'PCB IIPOBOJHUKA U B
JBYXIIPOBOJHON CXEME TIOJIKIIFOUCHHUS OTpeessieTcs 1mo hopmyie:

| = P
" U, *Cose
rae: lp — pacueTHbIi TOK AJIs TPyNIbl CBETHIIBHUKOB

UH — HOMHHAJIbHOC HAIIPAKCHUC

P — akTuBHAs MOITHOCTb HArpy3Ku

12



Cosp — ko3¢ dunmeHT MoutHocTy Harpy3ku (ansJ1JI=0,7)
80*10

- — — -52(A
» = 200%0.7 2N

Bribupaem npoBoa s ocBenienust HacocHor BBI' 3x1,5, no yciosuro:
IH-HZIP
19(A)>5,2(A)

CnenosarenbHo nmpoBoa BBI' 3x1,5 BeiOpaH BepHO.

B ocTanbHBIX TOMEMICHUSIX pACYEThl TPOU3BECHBI AHATIOTUYHO, U PE3YIbTaThl
3aHeceHbI B Ta0auIry No2.

BeiOupaem Uit JaHHOW Tpynnbl ocBeTUTENbHbIM mUTOK SJOY8503 ¢
YCTAHOBKON Ha CTEHY M C aBTOMATHYECKUMU BBIKIIOUATENISIMU B TPYMNIIOBBIX
muHusax tana BA 47-29 (1, = 2A) u BBogHBIM ammapaToM tumna BA 47-29 (1, =
6,3A).

IIposepxa oceemumenvHol cemu Ha NOMEPIO HANPAHCEHUS]

OcBeTUTENBHYIO CETh TPOBEPSAEM Ha MOTEPIO HANIPSHKEHHS 0 popmyIe:

M
c*S
rae: AU — notepst HanpsiKEHUs B CETU

AU =

M — >5IEeKTPUYECKUI MOMEHT
¢ — KO3 UITUEHT 3aBUCSIIHNIA OT HAMIPSHKEHUS B CETH M MaTepHasa
N3 tabauiel kodduimeHT as meau c=12

S — ceueHHUE IPOBOJHUKA MM>

M=I,*>P

l, =1, +1/2
rae lo — Paccrosiaue ot Touku 1 10 2, TOYKM IPUCOSTUHEHNUS NIEPBOIT HATPY3KN
|- nvHa ygacTka ceTr ¢ paBHOMEpPHO paclpeelIeHHOH Harpy3Koi
|, — mpuBeneHHAsA AIMHA MaTepuaia

Onpenenum norepro B auHuu 1-3 u 1-3°:

lis1 3 =9,5+30/2=26,5(1 )

lis1 s =95+30/2=26,5(1)

M, , =26,5*800 = 21,2(xBm)

M, , = 26,5* 400 =10,6(xBm)

AU, =222 1179
12*1.5

1-3' - 11’7 == 0,65%
12*1.5
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AHAJOTMYHO paccuuThiBaeM Ui oOcTaBIIMXcs JuHUM. Haumbonbiiee
AU=1,67%<2,5% nomycTUMBIX, CJEAOBATEIbLHO MHUTAIOMIMN TPOBOJ IS
IPYII BEIOpaH BEPHO.

2.3 PeMOHTHOE 1 aBapuiiHOe OCBeIlleHHe

ABapuiiHOoe OCBeIIeHHEe HEOOXOIUMO IJIsl CO3JaHUSA YCIOBUN 0€e30mMacHOro
BBIXO/Ia JIIOJIEH MpH MoracaHuu pabodero ocpemieHus. [ljig 3Toro B Mectax mpoxo-
Ja JIoAcH oKHA OBITh oOecIieueHa OCBEIIEHHOCTH He MeHee 0,51k, DTOT BUL
OCBEIICHUS YCTPAUBAETCs B IPOU3BOJICTBEHHBIX MMOMEUICHUSX, T/I€ MPU MOTacCaHUuU
paboyero OCBEUICHUS MOKET BO3HUKHYTh OMACHOCTh TpaBMaTU3Ma, B MPOU3BO/I-
CTBEHHBIX M OOILIECTBEHHBIX MOMEIIECHHUAX, IO TPOX0/IaM U JIECTHUIIAM, CIIY>KAIllUM
JUTSI BaKyaluu JIOACH.

CBETWIBHUKY aBAPUITHOTO OCBEIICHUS JOJIKHBI OBITh MPUCOCAMHECHBI K HE3a-
BHCHMOMY HCTOYHUKY IHUTaHUS, HA KOTOPOM COXPAHSCTCS HAIPSIKECHUE TIPH HC-
YE3HOBCHUHU €TO Ha JPYTUX UCTOYHHKAX, UM UMETh aBTOHOMHBIN MUCTOYHHK ITHTA-
HUSL.

CBETWIBHUKHU JOJIKHBI OBITh MPHUCOCIUHEHBI K CETH, HE3aBUCHUMOM OT CeTU
pabouero oCBelIeHUs, HAUMHAS OT PACIPEIEIUTEIHHOTO IIUTA MOICTAHIIUH.

ABapuiinee ocpelieHrne nopkHO npuHumarbes 10-20% ot obmiero ocsere-
HUSL.

Ilpumep:

PaccuntaeM KOJWYECTBO CBETHJILHUKOB aBapUMHOTO OCBEIICHUS HEOOXOH-
MOTO JIJIsl OCBEIICHHUS TOMEIICHUSI HACOCOB B ClTydae MmoracaHusi pabodero ocBerie-
HUSI.

KonuyecTBo cBETHIBHUKOB 0011ero ocBemieHuss n=10, paccunraem Koiaude-
CTBO CBETHJIbHUKOB aBAPUUHOTO OCBEIICHUS

n=10*20%=2 [IpuarMaeM KOJIHMYECTBO CBETUILHUKOB N=2

JImst oCcTambHBIX TMOMEIICHUH pacyeT MPOW3BOJUM aHAJIOTHYHBIM METOJIOM.
Bce nannbie no pacueram 3aHocUM B TabsuIiry Ne3
Tabnuua Ne3 — BeiOop MpOBOJHUKOBOW U OCBETUTENBHON MPOTYKLIUN

En 1A . ]
No| Hanverosarme S (MZ) hp n EH Ka6§nb po yio Tun cBe- | Tun
- (J'II() (M) T | Bom L (M) U I TUJIBHUKOB | JIaMIIbI
0.03 JIBOO1-
1 OmneparopHas 150 21,2 32 |1 40 BBI'(3*1.5) ' 441/63 | 4*20/311P | JIB-40
A-BAII
1 BBI' 0,08 PL-
p | oMemenHHE g5, 84 52 |2 |80 | 441/63 | J1CI118 T/ap
HedTEHACOCOB (3*1.5)
26BT
JITTIO16-
BBI' 0,14
3 Kopumop 50-75 19,6 32 |2 |40 441/63 | 20/2ITPA- | JIB-20
(3*1.5)
BAIT
CrecapHass Ma- BBT 0,1 JICII13/D
4 250 12,74 32 |2 ]200 441/63 JIB-40
cTepcKas (3*1.5) 3 ITPA-BAII
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CBETWIBHHKHM PacojlaraéM IO OCHOBHBIM IOMEMICHUSIM U TEM CaMbIM
U UX BKJIIOYEHUH 00ECIIEYHBAEM OCBEIIEHHOCTh paboyero npoCTpaHCTBaA.

Ha Beixonax ycranaBinuBaem cBeTuiibHUKH ¢ BAIT JIBA-01-2x8 ¢ nmukTo-
rpammoit «BBIXOI».

JUist  BBIMOJIHEHUSI PEMOHTHOTO OCBEIHICHWS BBIOMpaeM SIIMK THUIIA
ATI10.25-23V3 ¢ nonmxkaromumM tpanchopmatopom OCO-0,25 HanpspkeHHE
Tpancopmatopa 220/36B, tun 3ammtHoro ammapata AE1000.Pacmonaraem
tpancopmatop Bo3ie LL[O-1 u 3anuteiBaem ot PY KTII. Po3etku pacnonara-
eM B kopujope (1mr), cinecaproit (1mt) u oneparopHoit (1mir).

2.4. PacyéT MOLIIHOCTH 3JIEKTPONPUBOIA
Ilpumep:
OCHOBHBIM TEXHOJIOTUUYECKMM MEXAaHU3MOM Ha He]TenepexkaunBaromen
CTaHLIMHU SIBJISIFOTCS IGHTPOOEKHBIE HACOCHI, MEpEeKaYnBaIOIIUE HEPTH.
MornHocTh 3aeKTpornpuBoaa Pm i mpuBoa HEHTPOOEKHOTO Hacoca ompe-
TESAI0T 1Mo popMyie
Q+H=+=p=K=g=0,001

Nu*To

P. =

rae

Q — momaua Hacoca (M*/c)

H — nanop (BeIcOTa 1Mojjaun)

p — TUIOTHOCTh MEePEKAYNBAIOIIEH KUAKOCTH (KI/M?)

K — xoaddumment 3anaca (K = 1,05+1,15)

N.— KIIJ{ Hacoca (0,45+0,85)

M. —KIIJI mepenauu anexrpoaBuraress K Hacocy

OmnpenensieM MOIIHOCTb 3JIEKTPOINPHUBOJIa K IEHTPOOSKHOMY HACOCY MapKu
HHCH 60-231c uacrotoii BpamieHuss 3000 o0/MuH mnepekauuBaronieMy He(Thb
mioTHOCTRIO p = 820 kr/m3. Tlomaya Hacoca Q = 60 m*/4, mHamop H=264wm, KIIJI
IHC M = 0,6. KIIA nepemaun Mn = 0,93 , K=1,2 3aBucuT OT MOIIHOCTH
3J1.IBUTATENS.

OmnpenensieM MOIHOCTD AIEKTPONPUBOIA

Q+H=p*K=g=+0,001
= —- —0,981*0,017*320*920*0,001/0,6*0,93=103,5 (xBT)
1*Tln

P.

Brei6upaem mis npuBoaa HacocoB Nel u No2 snexrponBurarens 2B280S2 Bo
B3PBIBO3AIIUIIICHHOM UCTIOTHEHUU Onmkaiieit momHocT 110 kBT, 3000 06./MuH.
AHaJIOTUYHO PAaCCYUTHIBAEM MOIIHOCTH MPUBOJIOB OCTAIBHBIX HACOCOB, JJIS
HacocoB Ne3 u Ned4 priObupaem anexrpoasuratenb BA200L2, aus No5 u Neb aek-
TpoaBuratens BA180S2.
[Tpu BBIOOpE MOIIHOCTH JABUTATENS IJIsl BEHTUIISTOPA, KaK U JUTsI BCEX MEXaHU3-
MOB C MIPOJOJKUTEIHHBIM PEXXUMOM PaOOThI M MMOCTOSIHHOW HAarpy3KOH,
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Tpe6yeMyI0 MOIINHOCTDB ABHUI'aTCJIA Pag HaxoasT IO MOIIHOCTHU Ha Bally MCXdHH3Ma C
YUYETOM MMOTEPL B ITPOMCIKYTOUYHBIX BPECMCHHBIX II€pCadax.

MontHoCTh ABUTATENST BEHTUIATOPA Py , KBT, MOXKHO BEIYUCIHUTH IO (hopMyJie
POG.BZkSM , T1C
nn,
Q - IPOM3BOAUTENLHOCTE BeHTUIATOpa (M%/C)
H - nanop (naBnenue) raza (I1a)
N, - KITJI BeHTHIISITOpA
n, - KIIJ] Mexanu4eckoil nepeaayuu
k; — koadpummenT 3amaca
BriGepem acHHXPOHHBIN IBUTATENh ¢ KOPOTKO3AMKHYTBIM POTOPOM JIJIsi BEHTH-

naTOpa, ¢ Mpon3BoAuTeNbHOCTEI0 Q=10 M%/c n Hanop H,,,=500 Ila.

3nauenue KIIJ[ BeHTUISITOPA MOXKHO MIPUHITH HEU3MEHHBIM U paBHBIM N,=70%.

BeHTI/IJISITOP HETIOCPCACTBCHHO COCANHCH C ABHUI'aTCIICM.

Tpebyemas momuocts asuratens mpu Q=10 m%c u n,=1 ¢ yuerom xod3pdunu-

eHTa 3amaca k;=1,1 OyzaeT paBHa:

-3 * *10-3
P06.6:k3 QH %10 _ 1110 500*10 ~78 (KBT)

n.n, T07*%1

Bri6upaem npurarens tuna 4A132S4 U,o=380 (B), Puov=7,5 k(BT)

2.5 Pacuér 3jieKTpHYecKHX HATPY30K NMOTpeduTeei
Pacuér snekTpuueckux HArpy30K MPOMBIIUICHHBIX NPEINPUSITHI NpOou3-

BOJMM METOJOM YIOPSJOUYEHHBIX AUArpamMM, peKOMEHJIO0BaHHbIM B “PykoBo-

WX YKa3aHUAX 110 OIIPCACIACHUIO JJICKTPHUYCCKHUX HAI'PY30K IIPOMBINLICH-

HBIX NpeanpusaTu’. MeToa NpuMEeHHUM B TE€X CIIy4asixX, KOrJa W3BECTHHI HOMU-
y4daix,

HaJIbHBIC JAHHBIEC BCEX oIl MpCANpUATHA U UX PAa3MCIICHUC HA IIJIaHC IEXOB U

Ha TEPPUTOPUU NPEANPUATHS. METOA MO3BOJISIET 0 HOMUHAIIBHONM MOIIIHOCTH

OIl ¢ y4€TomM MX 4yuCIa M XapaKTEPUCTUK ONPEACINUTh PACUETHYIO HATPY3KY
JH000r0 y3/1a CXEMBI JJIEKTPOCHAOKEHMS.

Ipumep:
Pacuér snekTpudecknx Harpy30K OCHOBBIBAETCS HA OMNBITHBIX JIAHHBIX, KOTOPBIE

3aHOCATCS B Ta0nuiy 4. Pacy€r anekTpuueckux Harpy3oK OyleT HpOM3BOAMTHCS METO-
70M Ko3(ppuimeHTa MakCuMyMa.

Pacuérel Oynem npousBoauth st LICY, npenBaputenbHo pasienuB 000pyaoBa-

HHC I1O CCKIUAM.

I cexumsi: Bentrisitopsr Nel6,17; 3anBuxku Nel2,13; Hacocsr Nel,2,3,7,8; Jpe-

HaxabIie HacoChl NelO.
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1)OnpenensieMm HOMMHAJIBHYIO YCTaHOBJIEHHYIO MOIIHOCTH npu [IB=100%:
> P, =P,-n

A) BenTunsatopsl



> P, =11-2=2,2(xBm)

2) Koadpdunment ucnonp3zoBanus (Ku), COSQ u tge mo rpynmnam 371.0pUEMHUKOB U
PacCUUTHIBAEM AKTUBHYIO U PEAKTUBHYIO CMEHHBIE MOIIHOCTH [2, cTp.52, T1a0.2.11.]:
CMeHHas MOIIIHOCTb 3a HanboJee 3arpy>KeHHYI0 CMEHY:

> P,=K,- > P, [2,ctp5l,}h.2.24], rme

2.Pey — CpeniHssa aKkTUBHASI HArpy3Ka TPYII 3JEKTPONPUEMHHUKOB 3a cMeHy (KBT)
K, — k03 pHIHeHT UCTIOIB30BaHUS TPYIIIT MICKTPOIPUEMHUKOB

2P, — cyMMapHasi HOMHHaJIbHast aKTHBHAST MOIIHOCTE rpyrit (KBT)

A) Bentunsropsr: Ku=0,7; cose=0,8; tgp=0,75

> P, =K,- > P,=0,7-2,2=154(xBm)

>'Q., =D P, tgp[2. ctp.51, .2.24], rme

2.Qcu — CpedHsisi peakTHBHAs Harpy3ka TIPYI SJACKTPONPHEMHHUKOB 3a CMEHY
(xBAP)

2Py — CpenHssa aKkTHBHASE MOIITHOCTH 3a cMeHy (KBT)

A) Bentunsaropsr: Ku=0,7; cose=0,8; tgp=0,75

> Q.. =D P, -tgp =154-0,75 =115(xBAP)

Jns Apyrux 3JEKTPONPUEMHHUKOB pacueTbl BeIyTCs aHajlorudHo. IloiaydeHHbIe
JaHHBIE 3aHOCHM B Ta0auIry N4,

3)Haxonum cymmapHyr0 HOMHUHAJIBHYIO MOIIHOCTH ISl 3J.IIPUEMHUKOB 17151 1 cek-
nuu HICY:

ZPH :ZP111+ZP112 +ZP113 +ZPII4 +ZP115 +ZPIIG +ZPII7

> P,=2,2+11+60+18,5+55+90+110 = 346,7(xBm)

4)CymmapHasi CMEHHAsl akTUBHAsI M peaKTUBHYasi MOIIIHOCTH 3JI.IIPUEMHUKOB:

Z PCM = Z Pc,Ml + Z PawZ + Z Pc,us + Z Paw4 + Z Pcms + ZPCMe + szﬂ

> P, =154+11+12,95+42+38,5+63+ 77 = 236,09(xBm)

cm

Q=2 Qi+ Qe+ 2. Qus+D.Qua + 2 Qus + 2 Qus + 2. Qur

>'Q., =115+0,55+ 6,22+ 22,68+ 16,17 + 38,5+ 30,24 = 115,51(kBAP)

5)PaccuuthiBaeM MOAYJIb CHIIOBOM COOpPKH M:

PH max
m=—"2< , The

HMUH

Py vax - HOMHHAJIbHASI MOIITHOCTH HAMOOJBIIIETO dIeKTponpuéMHNKa (KBT)
Py v - HOMHHAJIbHAS MOITHOCTh HAUMEHBIIET0 NEKTporpuéMHrKa (kBT)

[3. b33, $1O4],

6)Odheaenseddoouuii kosddument ucrnoas3oBanus (K,) 31.MpHEMHHUKOB:
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P
K, = 2 P““ [2, cTp.52, ¢.2.28], rae

Ki—koapurmenT ucnonb30BaHusl TPYNIBI SJIEKTPONPUEMHUKOB, XapaKTepU3yeT
WCITOJIh30BAaHNE AaKTUBHOU MOIITHOCTH

2.P.y — CyMMapHasi CMeHHasi aKTHBHAsI MOIITHOCTD 3J1.TPHUEMHHUKOB (KBT)

2.Puow — CyMMapHasi HOMHHAJIbHAsE MOIITHOCTH 3J1.IMPUEMHUKOB (KBT)

Koaddunment ucnonpzoBanus (K,) 371.1pueMHUKOB:

P 23609
YR, 3467

K =0,68

7)PaccuutbiBaeM tge U COSQ AJIsi TPYII AJL.IPUEMHUKOB:

_2.Qu, 11551
9p = =
> P, 236,09

=0,49;cosp =0,9[2, cTp.118, $.3.22], rue

2 Qcv - CyMMapHasi cMeHHAs! peaKTHBHAsE MOIITHOCTD 3JI.IPHEMHUKOB (KBAp)
2 P~ CymMMapHasi CMEHHast aKTUBHAS MOIIHOCTD DJI.IPUEMHHUKOB (KBT)
8)2d(deKTUBHOE YHUCIIO AI.IPUEMHHUKOBT),

T.xkm> 3; K> 0,2; n>5; P,0, # CONSt, TO

2-
n, = Z “[ 2, ctp.56, $.2.38], rme

2.3P 2.
. - Z _2:3467
P 110

Hmax

9) Ompenensem 3HaueHue kodpduinenta Makcumyma K.y, B 3aBUCHUMOCTH OT
3Ha4YeHUs cpeaHero koddduimenta ucnonb3oBanus K, u sddexruBHoro umcia (1)
TPYIIIBI DJIEKTPONPUEMHHUKOB, a TAK)KE MAKCUMAIbHYIO pacueTHYI0 MOIIHOCTH (P;Q;S) u
MaKCUMAaJIbHBIN pacYeTHBIN TOK |

Ku=0,68; n,=6; Kmnax=1,23

MakcumanbHas akTHBHASI MOIITHOCTh:

P,=K,,. > P, [2 ctp.56, $.2.43], rne

sax

P,- pacuérHas MakcumanbHast akTUBHAs Harpyska (kBT);

Kyax — K03dpuLIEeHT MaKCUMyMa aKTUBHOM (PEaKkTUBHON) MOILIHOCTH, XapaKTepH-
3y€T IPEBBILICHUE MAaKCUMaJIbHOM Harpy3ku P, Ham cpemneunt P, 3a MakcuMallbHO
3arpyKEHHYIO CMEHY;

ZPCM — CpenHssd aKTHBHAs HAarpys3ka TpyNIl 3JEKTPONPUEMHHUKOB 32 MAKCUMAIIbHO

3arpykeHHyto cMeHy (KBT)
P =K Z P, =122-236,09 = 288,03(xBm)

MakcumanbHasi peaKTUBHAs MOIITHOCTD:
T.kN<10,170 Q,=11-Q, [2, cTp.56, ©.2.44], rne
Qmax— pacu€THasi MaKCUMaJIbHas peakTuBHas Harpy3ka (KBAP)

Qe — CpelHsss peaKTHBHAs Harpy3Ka TPYIIl JJIEKTPONPHEMHHUKOB 3a CMEHY
(xBAp)
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Q, =11->'Q,, =11-115,51=127,06(xBAP)
MaxkcuManbHas oJIHas MOIIHOCTB.

S, =P>+Q% [2,cTp. 58, }.2.45], rae

S\— mostHast MonHOCTH (KBA)

Py— pacu€tHas makcuMaibHas aKTHBHAs Harpy3ka (ITOJIy9acoBOW MaKCHMYM)
(xBT)

Q.— pacuéTHas MakcHMallbHasi peaKkTHBHAs Harpyska (TOJyd4acoBOW MaKCUMYM)
(xkBAP)

S, =+/P?+Q? =/288,03? +127,06? = 314,81(xBA)

MakcumanbHbIN PaCYETHBIN TOK:

l, =\/§S—U [2. cTp. 56, §.2.46], e

S,— ToytHast MOITHOCTH (KBA)

U,— nanpsbxkenue cetu (kB)
P o)
” J3.u, 173-04

I[JI?I OCTaJIbHBIX BJIGKTpOHpI/IéMHI/IKOB paC‘-IéTI)I BCOYTCA aHAJIOTHUYHO.

M

2.6 Komnencauusi peakTUBHOW MOLIIHOCTH

OCHOBHBIM MOTpeOUTENIEM PEaKTUBHOM MoIIHOCTH sBisieTcss AJl(65%),
cusoBbie TpaHnchopmaTopsi(10 25%).

[lepenaya peakTUBHON SHEPIMM HA 3HAYUTENIBHBIE PACCTOSHUS MO 3JIEK-
TPUYECKUM CETSAM OT MECTa F€HEPUPOBAHUS IO MECTA MOJIb30BAHMS, CBSA3aHA C
PAOOM HEXKEJATEIbHBIX SBJICHHUM, NPUBOJAIIMX K YXYAILIEHUIO TEXHUKO-
HSKOHOMUYECKUX MOKa3aTele CUCTeMbl 3JeKTpocHaOxkeHus. [loaToMy OCHOB-
HBIM SIBJISIETCS BONPOC KOMIIEHCALIMM PEAKTUBHOM MOUIHOCTH MPHU MPOEKTHPO-
BaHUU CUCTEM 3JIEKTPOCHAOKEHUs MPOMBIIUIEHHbIX Npennpustuii. Komnenca-
1M PEAKTUBHOW MOUIHOCTH C OJHOBPEMEHHBIM YIIYUIICHHUEM KayecTBa AJICK-
TPOIHEPTHH, HETIOCPEACTBEHHO B CETAX MPOMBIIUICHHBIX NPEAIPUATHH, SBISET-
Csl OJHUM W3 OCHOBHBIX HaIIPaBJICHUI COKPAIICHHS MOTEPH 3JIEKTPOIHEPTUH U
MOBBILICHUS 3(PPEKTUBHOCTU NEKTPOYCTAHOBOK MPEATIPUATHIA.

Ilpumep:

OrnpenensieM MOIIHOCTh KOMIIEHCHPYIOLIETO YCTPONCTBA:

Q, =P.; -(t9¢, —t9p, ) = 716-((0.76 ~02) = 40(xBdp ), rie

tgpl — TaHTEHC OMPEICIICHHBIN 10 KOMITICHCAIUH.

tg@2 — TaHreHc Mmoclie KOMIIEHCAIMM, HAXOJUM M3 KOCHMHYCAa COS(Q — 3aJaHHOTO
SHEPTOCUCTEMOU
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cosp = 0,98 => tgp, = 0,2

BriOupaem KoMIeHCUPYIOIee YCTPOUCTBO:

YK1-0,4-37,5 Y3 [orpacneBoii kataior 04.11.01 - 93]

YcranoBku koHAeHcaTopHble Tuna YK, npennasHaueHsl 715 MOBBIICHUS KO u-
[[MEHTAa MOIIHOCTH B TpeX(}a3HBIX CETAX MEPEMEHHOIO TOKA.

Uroro na HH nocnie komnencanuu:

1) OnpenernsieM CMEHHYIO pEaKTUBHYIO MOIIHOCTD [TOCJIE KOMIIEHCALUH:
Qp =Qp — Qky = 60,3 — 37,5 = 22,8 (kBAp)

2) OmnpenensieM NOJHYIO PAaCUE€THYIO MOIIIHOCTD MOCJIE KOMIICHCAIUH :
S'p=./Pp? +Qp? =41604% + 2282 =1619 (kBA)

3) OnpenenseM pacueTHBIM TOK MOCII€ KOMIICHCAIINH:

Sp 1619 o459 (A)
J3:Un 173-038
4)OnpexaensieM o0IIMMA tgP U COSP TOCIIE KOMITCHCAIUU:
Q. 207

tgp=—2=—""=0,28 ; cOSp=0,97 ,rue
W= T T6 ¢ a

Pcuy - cymMMapHasi CMEHHasi akTUBHAsI MOLIHOCTB BCEX 3J1.IIPUEMHUKOB
[TonyueHnnsie gaHHble 3aHOCMM B Tabmuiy NeS. KV ycranaBnuBaem B I0-
meniennn KTII, moakmrouyaeM k mmuam PY — 0,4

I'p =

2.7. Pacuer 4Mc/Ia 1 MOIHOCTH CWIOBBIX TPAHC(OPMATOPOB, BHIOOP TH-
na 1 yucaa KTII
TpanchopmatopHbie TOJCTAHIIMN SBISIOTCS OCHOBHBIM 3BEHOM CHUCTEMBbI
anekTpocHadxkeHuss. OHU CityXaT AJis peoOpa30BaHUsl, IPUEMA U paCTIPECICHUS
ANEKTPOIHEPTUH. B cocTaB KaKaol MOACTaHIIMU BXOAAT TpaHchopmarop, pacmpe-
nenutenbHble yeTpoicTBa (PY), cogepkanme KOMMyTallMOHHBIE annaparkl, yCTPOu-
CTBa 3alIUThl U aBTOMATHKH, U3MEPUTEILHBIE MMPUOOPHI, COOPHBIC U COCTUHUTEb-
HBIC IIMHBI, BCIOMOTATEIbHbIE YCTPONCTBA.

Br16op THMna, yucia ¥ MOIIHOCTH CHJIOBBIX TpaHC(HOPMATOPOB 00yCIaBIUBa-
€TCsl BEJIMYMHON U XapaKTepOM Harpy3KH, TEXHUKO-IKOHOMUYECKUMU MTOKA3aTEeIISIMU
OTJICNBHBIX BaPUAHTOB, KATETOPHEH DIIEKTPOCHAOKESHHSI TOTPEOUTENEH, Tak Ke yCIo-
BUSIM OKpY’KaloIel Cpelbl, THIIOB MPUMEHSIEMOTO0 OO0OpYyIOBaHHS, KOMIICHCAITUS

pEaKTUBHOM MOIIHOCTH.

Ilpumep:

Br16op HOMUHANBHONW MOIIHOCTU TpaHChOpMaTopa MPOBOAMM IO PacyUeT-
HOW MOIIIHOCTH B HOPMaJIbHOM M aBAPUMHOM PEKUME

SHOM.T =Scp.M(n K3)

1€ Syou.r - HOMUHAIBHAS YCTAHOBOYHAS! MOIIIHOCTh TpaHCcpopMaTopa
Scp.m — CpEAHsIs 32 MAaKCUMAJIbHO 3arpy>KeHHYI0 cMeHYy (KBA)
N — 4KCIIO TP-POB
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K, — ko3 unment 3arpy3ku Tp-poB
Shomr =Sepm(NK;)=312,9/2*0,7=223,5 (kBA)
Bribupaem tpancopmatop k ycrtanoBke TMI'®-250/10/0,4 B xoiauyecTBe 2-X
mtyK. [IpoBepsiem ko3 dUIIMEHT 3arpy3Ku BRIOpAaHHOTO TpaHc(hopMaTopa B aBapuid-
HOM PEXXHUME.

rie SHom- HOMUHAJIbHASL yCTAHOBOYHAS! MOIITHOCTD TpaHchopmaropa (kBA)
S ’max - momHAs MakCHUMaJIbHAsI MOIITHOCTH T0ciie KoMiieHcanuu (KBA)
3.1 - KOO GUIMEHT 3arpy3ku TpaHchopMaTopa B HOPMAIBHOM PEKUME
Brir = — = 312 9/2%250=0,6
2* SHom
0,6>0,5 — yciioBHe BBITIOJIHSIETCH.
[IpoBepsiem TpanchopmMaTop B aBapUHOM PEKUME
3.a=0,6%2=1.2<1,4
rae [3.a- koahPUIMEeHT 3arpy3Kku TpaHchopMaTopa B aBapUIMHOM PEKUME
1,2<1,4 — ycnoBue BBITIOJTHIETCS.
OmnpenensieM akTHBHBIE TIOTEPH B TpaHCPOpMaTOpE
AP=2%%*Snom , T1ie
AP- akTuBHBIE TIOTEpHU B TpaHchopmatope (kBT)
SHom- HOMHUHAJIbHAsE MOITHOCTH TpaHchopmaTopa (KBA)
AP=2%%S,0,=0,02*250=5 (xBr)
OmnpenensieM peakTUBHBIE TOTEpU B TpaHCchopMaTope
AQ=10%%*S,.0,,
I'7i€ 4Q-peaKTUBHBIE MOTEPH B TpaHchopmaTope (kKBAD)
Snom- HOMHUHANIbHASE MOIITHOCTH TpaHchopmaTopa (KBA)
AQ=10%*S,,,=0,1*250=25 (kBAp)
OmnpenenseM MoiaHbIC TOTEPU B TpaHchopMaTope
AS = \/ AP? + AQ?
rie 4S- nonnele notepu B Tpancopmarope (kBA)

AQ-peaktuBHbIC TOTepU B Tpanchopmatope (KBAp)
AP- akTtuBHBIE TTOTEpHU B TpaHchopmaTope (kBT)

45 =A/AP? + AQ? =255 (xBA)

[IpoBepsiem BBIOpaHHYIO MOIIHOCTh B aBapUTHOM pexuMe (MpU yCTaHOBKE 2 Tp-

poB)
4* SH > SMABH
SM.BH = SH + AS

rae S, s — MorHocTh Ha BH
S, — HOMUHAaJIbHAS MorHocTh HH
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Sy = 250+25,5=275,5 (xBT)
4% 250> 275,5 (kBt)

2.8 Bb100p cxeMbl 3JIEKTPOCHAOKEHHUSI U pacyeT BHYTPHLIEXOBOi pac-
npeaejJuTeIbHON CeTH

Cetun nanpstxkenuem HH ciyxat anst pacnpeneneHust SJIEKTPOIHEPTUU BHYTPHU
[[EXOB MPOMBINUIEHHBIX MPEANPUSATUNA, a TaK kK€ JJI1 MUTAHUSI HEKOTOPBIX AJIEKTPO-
MPUEMHHKOB PACIOJIOKEHHBIX 3a MpeAeiaMu 1eXa Ha TEPPUTOPHUH TPEANPUSITHUS.
LlexoBbIE ANEKTPUUYECKUE CETU HAIpsDKEHHEM 10 | KB SBIAIOTCA COCTaBHOM YaCThIO
C3C 1 oCyHIECTBISIOT HEMOCPEACTBEHHOE TUTAHUE OOJIBIIMHCTBA JIEKTPOIPUEMHU-
KOB.

DJIEKTpUYECKasi MPOBOJIKA BO B3PBIBOOIACHBIX U MOKAPOONACHBIX MOMEIICHUAX
BBITNIOJIHAETCSI OPOHMPOBAHHBIMU WJIM HEOPOHUPOBAHHBIMU KaOeIsIMHU,
MPOJIOKEHHBIMUA B CTaJbHBIX TPyOax, MO0 M30JUPOBAHHBIMU MPOBOJAAMHU B CTajlb-
HbIX TpyOax. B momemienun kiacca B-1A mpokiajasiBaloTCs MpoBoAa U Kabenu ¢
MeTHBIMHM KHJIAMH He MeHee 2,5 MM2,

Ilpumep:

BriOupaem paauanbHyl0 CXeMy JJIEKTPOCHAOXKEHUS, T.K DIEKTPONPUEMHUKU
JHC 2-i1 xareropuu, a pajauaibHas CXeMma 3JIEKTPOCHAOXKEHHs sBIsieTCs OoJliee
HajiexxkHOM. [Ipoknaaka kabenelt oCylecTBISIETCS, CKPBITO B JIOTKaxX, KaOEIbHBIX Ka-
Hajax v Tpy0ax, COrjacHO KaTeropuu MOMEIIEHUS.

OmnpenenseM pacyeTHBIN TOK JIeKTpoABuUTarens Hacoca Pnom=110 (KBm), COS@
=0,9, n=0,94

Prom
V3*Un* cosp™*n

rje |0- pacueTHBIN TOK 2JIEKTPOABUTATENS

lo=

Prom- HOMUHanbHAs aKTUBHAS MOIIHOCTD AJeKTpoABUraTeis (kBT)
Un- HoMuHanbHOE HanpsbkeHue cetu (kB)
n- K03 OUITUEHT TTOJIE3HOTO ICHCTBUS JIBUTATEIIS

10 = Priox =199 (A)
V3*Un* cosp™*n
OnpenensieM pacueTHbI TOK JJIEKTpojBUTrarens Hacoca Puom=45 (KBm), COS@
=0,88, #=0,93
1o = Prox =82,7 (A)
V3*Un* cosp™*n
OmnpenensieM pacueTHbIM TOK 3JIeKTpojBurarenss Hacoca Prom=3(0 (KBm), COS@
=0,86, #=0,87
10 = Prox =54,5 (A)
V3*Un* cosp™*n

OmnpenensieM pacyeTHBIM TOK 3JEKTPOJBUTATENs BEeHTWISAUUU Prom=7,5 (KBm),
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cose =0,83, n=0,88

10 = Pron =15,6 (A)
V3*Un* cosp™*n

OmnpenenseM pacdeTHbIA TOK AJNEKTpoABUTATENS 3aABUkeK Prom=0,37 (KBm), COS@

=0,77, #=0,712
lo=— LM —10(a)
\/§*UH*COS(p*77

[ToryyeHHBIC TaHHBIC MO PACUYETy TOKA AJIEKTPOJBUTATEIICH CHCTEMATH3UPYEM H
3aHocuM B Tabmuiry NeS. CoriacHO CXeMbl 3JEKTPOCHAOKEHUSI U PacYeTHOTO TOKa,
JUISL TOAKJTIOUEHMS DJIEKTPOIBUTATENE BeIOMpaeM KalOelu U 3aHOCUM B TaOIUITyNeS.

PaccuuThiBaeM u BbIOMpaeM 1o pacyeTHOMY TOKY oOliee ceueHne kabenen.
S

V3 *Un

rae |- pacueTHbIi TOk Kabens nuTaroiero cexuuio Nel (A)

Srp- HOMHHANIbHASI MOIITHOCTH TpaHchopmaropa (kBA)

Un- HoMuHanbHOE Hanpspkenue (B)

| - %zzso/l,nxogs:zzo (A)

TpanchopmaTtopsl MPUCOEIUHEHBI K pacnpeaenuTenbHoMy ycrpoiicty LLICY
cekunii Nel u No2 nByms kabensimu BBI' 4x95 ¢ gomyctumbeim Tokom 330A kax-
nwii, nmuHHON 5 MeTpoB. IIICY - muT cTaniuu yrpaBiIeHHs COJIEPKUT 7 OJIOKOB,

KOTOPBIC COCTOAT N3 aBTOMAaTHYCCKHUX BBIKJIIO‘{aTeHeﬁ, H ITYCKOBBIC aIllIapaThbl.

Buibop 3awummnvix annapamog
DJIEKTPUYECKUE CETH JOJDKHBI UMETh 3allUTy OT TOKOB KOPOTKOI'O 3aMbIKaHUS,
00eCcTIeYMBaONIYI0 110 BO3MOXXHOCTH HaUMEHbBIIIEEe BPEMsl OTKJIFOUEHHUS U TpeOOBaHUM
CEJIEKTUBHOCTH. 3allluTa 10 KHA 00eCIeYynBaTh OTKIIOUCHHUE TTOBPEKIECHHOIO y4acT-
ka npu K3. HagexxHoe OTKII0YEHHE MOBPEKICHHOTO Y4acTKa
ceTu obecrneunBaeTCs, €CIM OTHOIIEHUE HAUMEHbIIIETO pacueTHOTro Toka K3 k Homu-
HaJbHOMY TOKY IUIABKOW BCTaBKHU MPEIOXPAHUTENS WM paCIEHUTENs] aBTOMaTH4e-
CKOTO BBIKJIFOUATENsI Oy/IeT He MEHEe 3HAYCHHM PaCCUYMTAHHBIX W MPUBEIACHHBIX HU-
xKe.
BriOupaem aBToMaThueckui BbIKIOYaTenb cepun BA-51-35, nns Hacoca
Puon=110 (kBm), 10=199 (4)
1.l =10
rae lnas- HoMUHATBHBIN TOK aBTOMAaTUYECKOTO BBIKITIOUaTess (A)
|0- HOMHHAIIBHBIN TOK 3JIEeKTpOoABUTATEINS (A)
lias > 10=250 (A)
2.lump>ly , THE
|,mp- HOMUHAJIBHBII TOK TEIUIOBOTO pacuenuTens (A)
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|0- HOMHUHANIBHBIN TOK 3JIeKTpOoABUTATENS (A)
Limp=1o=250 (A)
3.p=1,25*,, , rne
|51p- HOMUHATBHBINM TOK AEKTPOMATHUTHOTO pacuenurens (A)
Ixp=Inycx=6*l0- myckoBoi1 TOK AnekTpoaBUraTes (A)
[IpuauMaeM aBTOMaTHUeCKWil BbIKIIOUaTens cepun BA-51-35 1,,=250 (A),
Limp=250 (A), 1,,,p=2500 (A).
lias=250 (4)> 1,=199 (A)- ycnoBue BBIIOIHSAETCA
Limp=250 (A)> 1s5=199 (4)- ycnoBue BbINOIHIETCS
lyp=2500(4) >1,25* |,,,=1493 (A)- ycnoBHe BBIIOJIHAETCS
[To ocTaibHBIM MPUEMHUKAM pacueT MPOU3BOJUM aHAJIOTUYHO, BCE JAAHHBIC T10
pacyeTam 3aHOCUM B Tabsuiry Ne 5

Tabnuua NeS- BeiOop 3aIUTHO-KOMMYTAIIMOHHON amapaTypbl U IPOBOIHUKOB

HanMernoBanme Puom | 1o . 100 | Inas | Ismp | Inmp | Kp.ycraBku | 3ammurtaeie | [TyckoBoi
(xBm) | (A) P A4 A | A (4) Iomp ammaparel | ammapar

BBI'ar

Hacoc 110 199 3%05+1*50 220 | 250 | 2500 | 250 | 10 BA51-35 | KTD2-34
BBI'ar

Hacoc 45 82,7 3%70+1%35 103 | 160 | 1100 | 160 |7 BA52T ITAE-512
BBI'Hr

Hacoc 30 54,5 3%35+1*16 68 100 | 560 | 80 7 BA52T ITAE-412

SazBIKKa 037 |1 fﬁrsr 1252 |10 |2 5 BA47-29 | ITAE-212
BBI'

Bewrwirrop | 75 [ 156 |, ;F 19 |25 |100 [100 |5 BA47-29 | ITAE-212

OGorpes 18 |34 figm 42 |63 |252 |63 |4 BA47-29 | [TAE-412

110-1 BBI'ar

4OV8503 0,48 1,2 415 15 |2 10 2 5 BA47-29

110-2 BBI'ar

GOVE503 1,52 3,5 415 44 |6 30 6 5 BA47-29

110-3 BBI'ar

GOVS503 0,58 15 415 19 |3 15 3 5 BA47-29

110-4 BBI'ar

GOV8503 0,6 1,6 415 2 3 15 3 5 BA47-29

2.9 Pacuer ToxkoB K3

2.9.1 Pacuer ToxoB K3 Ha BbIcIIEeM HanpsikeHUN TPpaHcphopmaTopa

JIns mpeaoTBpalieHus KOPOTKUX 3aMBIKAHUN W YMEHBIICHUS WX TOCIEICTBUI
HEO0OXOMMO: YCTPAHUTh IPUUMHBI, BBI3bIBAIOIME KOPOTKUE; YMEHBIIUThH BpeMs JIeH-
CTBHUS 3aUIUTHI, AedcTBYIomel npu K3, mpuMeHuTh ObICTPO ACHCTBYIONINE BBIKIIOYA-
TEJIU, 3aIIUTY U CPEACTBA JJIsl OTpaHUYeHUs TOKOB K3.

Ilpumep:
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PY-10 10,5

0,9km

X Kn

PY-10

10,5

8 10/0. 4; K

e

Pucynox 1- Pacuernas cxema Pucynok 2 -Cxema 3amelieHust
CornacHo pacyeTHOM CXEMBI U ITAPAMETPOB ITOM CXEMBI, COCTABIISIEM CXEMY 3a-
MEUIEHUS U BEJEM pacueT MO 3TOM CXeMe.
X = Xo*L =0,91%0,9=0,637 (Om)
I. =r,*L =0,4*0,9= 0,28 (Om)
Zspes = 0,696
CornacHo ceuennto BJI onpesensiem aktuBHOe conpoTuBieHue mauu o= 0,91 (Om).
Omnpenensem 6a3ucHBIN TOK 10 1aHHBIM Se=100 (MBA), Us=10,5 (xB).
. S6
U6*43
rae |- 6a3ucHsbIi TOK (A)
Ss- 6a3ucHas momHOCcTh (MBA)

U;s- 6a3ucHoe Hanpspkenue (B)
l;=100/0,018 =5,5 (MA)
1o

rae ly, — tpexdasubie Toku K.3. npu nuranuu touku K.3. oT ucrounuka Heorpa-
HUYEHHON MOIIHOCTH.
l; = 5,5\0,696=7,9 kA
[IpuBOAMM MOSTYyYEHHBIE COMPOTUBICHUS K 0a3UCHBIM YCIOBUAM

Fan = Foxl*—20_= 0.28%0,7%100/10,52= 0,17 (Om)
Us2
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Sks = lis*Uk*/3=143,5 (MBA)

Xc = %=1,435 (Om)

Se
Zis1=VX2 +12=1,038(0Om)
k1= ﬁzsg (KA)

>Z
OmnpenenseM yIapHbII TOK 3JIEKTPOABUTATEIS
iy = ky* IKl*\/§=8,9 (kA)
l6.x=14,5>1,=8,9 — ycnoBue BbImONHACTCS
Br160p 3aUTHRIX 1 KOMMYTAIIMOHHBIX anmnapaToB Ha BH.
Lo 2> 1,
rae l,,- Tok HoMuHaIBHBIM aBTOMaTa (A)
|p- pacueTHbIi TOK (A)
l.,.=400>1,=23,8
[TpuHuMaeM K ycTaHOBKHM BbIKIIIOUaress Harpy3ku BH 10xB/400.
Br16upaem npemoxpaHuTe b O pacueTaMm.
1,=100 (A)
|- HOMUHAJIBHBIN TOK MaTpoHa (Tpeaoxpanuteiis) (A).
lneen=31.5 (4)
l,11.6cm= TOK TJIABKOM BCTaBKH (A).
Somx=200 (MBA)
Somx- HOMUHAJIBHAS MOIITHOCTH OTKIroueHust (MBA)
Bribupaem k ycranoBku npenoxpanurens cepuun [1K-10-31,5

2.9.2 Pacuer TokoB K3 Ha HU31IeM HanpsikeHHH TpaHchopMaTopa
llpumep:
Tpancpopmarops! npucoeaunens k PY 0,4 (kB) anroMuHuEBbIMU MIMHA-
MU, JIJIMHHON 5 METPOB, PACCTOSIHUE MEXKYy MHUHAMU 250 MM.

Hannbie Tpanchopmaropos TMI'®-250/10/0,4
Stp=250 (kBA)

Ur=10/0,4 (xB)

Uk=4,5%

APu=3,7 (xBT)

Ix.x=1,7%

Px.x=0,56(xBT)

Cexkuuu Nel u No2 IICVY coenenens! ¢ Tp-pamu kabenem BBI'Hr 4x95.
Harpyska mnotpebureneii 0,4kB paBHOMEpHO pacmpeneieHa MEXAy CEKIUSIM
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HIcy.

PacunTaem TOk K.3. B MMEHOBAHHBIX CIWHUIIaX

. Ol'[pCI[CJ'I}ICM COIIPOTHUBJIICHUEC CH-

CTEMBI
|
|
BBMHr 3*95+1*50 "t
r
no6
1
\ X «kn3
- 1 r
kn3
A
K2
Z L e
Y X «kn2
BBIMHr 3*95+1*50 —
r
no6
K3 2
PH=110kBT
Pucynok Ne3 - I[TpuHuunuaibHas cxema Pucynok Ne4- Cxema 3amenieHust
U2
Xe =
SOmK

rae X, — COnpoTuBjaeHrue cuctemMbl (OMm)

Un — HOMHHaIBHOE COMPOTUBIIEHUE CUCTEMBI (B)

Sorx — MonTHOCTB oTKItoueHUs (MBA)

U2
SOI’I’lK

F*mp= g_o 0138

Xe = =0,8 (MOm)

X*mp = \/UK32 — r"‘mp2 =0,054

r'mp"‘Uht2

Fmp = Smp =5,52 (Om)
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Xmp *Un?
Smp
[Tpu nanpspkenusix 1o 1000 (B) nomydaem
M106=18 (MOM), Xmo6=6 (MOm).
OmnpenensieM CyMMy aKTUBHBIX U PEAKTUBHBIX CONPOTUBIICHUI

Iy=rrp+In06=5,52+18=23,52

Xmp = =21,6 (Om)

Xy=X1p+Xn06=21,6+6=27,6

Zs=\X? + 1% =36,26 (MOwm)

Ui
IK3 —\/§*—ZZ—6,38 (KA)

Loo=~2 *1x3=9,33 (kA)
Lao=luao T Kn=2,466(kA)
Haxonum cymMapHBIN ynapHbId TOK
ys=iy+i,,=9,3342,47=11,8 (KA)
[TpoBepsiem paHee BbIOpaHHbBIE ammaparbl Ha JAMHAMUYECKYH) YCTOMUYHMBOCTD
BA-51-37 1u=3000 (A), lpu,=31(xA)>1,=11,8 (kA).

AnnapaTsl JUHAMHYECKHA YCTOMYMBHI K Tokam K3.

2.10. Bb10op 1 mpoBepka 000py10BaHNSI HA CTOMKOCTH K TOKAM KOPOT-
KOI'0 3aMbIKAHUS.

Ilpumep:

Ha cropone BH Tpancdhopmaropa 11€X0BOH MOACTAHIINKN yCTaHABIMBACTCS
OPEeIOXpPaHUTEIb U BBIKJIIOYATEIb HArpy3KH. JTO 3JIEKTPOOOOPYAOBaHUE JTOJIKHO
OBITH CTOMKHUM K TOKaM K.3.

1. BoiOupaem miaBkui NpeaOXpaAHUTENb:

[NKT101-10-31,5-12,5Y3 (Ug = 10 ¥B; lp = 31,5 A; lotkn = 12,5 kA);

Un.ne. > Uycr.

10 kB = 10 kB, ycnoBue BbINOJIHSAETCA.

e, > p.

31,5A>222A [em. m3.11]
IOTKH > IK’

rae |, =0,268(xA)

12,5> 0,268 (kA)
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VYcnoBue BBIMOMHSAETCS, CIIEIOBATENBLHO, MPEJOXPAHUTENh BBIOpAH mMpa-
BUJIBHO U MOYKHO IIPUHSATH €T0 K YCTAaHOBKE.

2. BpiOupaeM TUIl BBIKIIOYATENS HATPY3KU:

BrikatouaTenb Harpy3ku yCTaHABIMBAETCS IOCJIE NPEAOXPAHUTENS U HE
peIHa3Ha4YeH JJisl OTKIIOYEHUSI TOKOB K.3., TO3TOMY IO OTKJIIOYAIOIIEeH ClIOCOOHO-
CTH OH HE IIPOBEPSETCHI.

BHITy-10/400-103nY3 (Un = 10 kB; 1 =400 A);

lu=400 (A) > Ip = 22,2 (A), cnenoBaTeabHO MOKHO MPUHSATH BBHIKJIIOYATETh
K YCTaHOBKE.

[IpoBepka 1o IMHAMUYECKON CTOMKOCTH:

vax = 1yx; 25(kA ) > 0,517(kxA )
IIpoBepka 1o TEpMUYECKON CTOMKOCTH:
IF-t> 1 -t (1, crp. 248, . 6.86]

t,, =0,51- npuBenéunoe Bpems IeHCTBHS 3aIHUTHL.

10%-1>4,68-0,51 100(kA? -¢)= 2,4(xA? - ¢)

Bce ycnoBus BBIIOMHSIOTCS, TIO3TOMY BBIKITIOYATENb HATPY3KHU MOKHO
MIPUHSATH K YCTAaHOBKE.

Br16op u nposepky obopyaoanust KTII npoBogum ananornyso. B pe3yiib-
TaTe€ K yCTAaHOBKE MpHUHHMMaeM IuiaBkui mpenoxpanurtens [IKT102-10-50-12,5V3
(Uy =10 B; Ip = 50 A; lotkn = 12,5 kA) u BeIKITIOYaTe b Harpy3ku tuna BHITy-
10/400-1030Y3 (Un = 10 kB; In =400 A).

3. IIpoepka muHbI OT Tpancpopmaropa 10 PY-0,4 kB Ha Tepmudeckyro u
JUHAMHYECKYIO0 CTOMKOCTD:

1) Ceuenne MIMHBI HA TEPMHUUYECKYIO YCTOMYMBOCTH K TOKaM KO-

POTKOTO 3aMbIKaHUs IPOBEPSIOT O (hopMyIie:

IKZ'\/E

SMI/IH - c , TOC

I > - Tox k.3. B Touke K2 ma HH (A), [eMm. 1. 3.9.2];

tp =0,91- mpusenennoe Bpems cpabarbiBanus 3ammTh (), [1, ¢.244];

C — TeMIIepaTypHbId KOAPPHUIIMEHT MPOBOAHKUKA (111 MeIHBIX muH C = 171), [1,
c.245]

MUH — 75701.710’51 ~ 31,6 Mm? < 250 MM >

IIMHA YAOBJIETBOPSET YCIOBUSIM TEPMUUYECKOW YCTOMYUBOCTH.

, CJIENOBaTeNbHO, BHIOpAaHHAS
2) Mowment conpotusieHus (cm?):

W =b-h?/6 =0,5-5,0°/6 = 2 cm® [1, ¢.243];

Haunbonwimee Mmexannueckoe Hanpsikenue (MIIa) B mmHe npu usruoe:
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o =1,76-102-i,” -d*/(aW) [1, c.243], rae

a - pacCTOSHUE MEXIY TOKOBEIYIIUMH YacTsIMHU (CM);

1, - yIapHbId TOK KOPOTKOTO 3aMblkaHus B Touke K2, [myHKT 3.9.2]
o =1,76-10"°-12,8%-100%/(25 - 2) = 57,6 (MIIa)
T.x. HauOoJbIIEe AOMYCTUMOE 3HAUCHUE HAMNPSDKEHUS] HA MEJHBIX IMHAX

0 on =170 Mlla [1, ¢.246]; Gonbuie monyuusinerocs npu pacuere o =57,6 Mlla

TO IIMHA yJOBIETBOPSET YCIOBHSIM TUHAMUYECKON ycTOHUMBOCTU. Takke yclnoBH-
M TUHAMUYECKOW YCTOHMYMBOCTH YIOBIETBOPSAIOT m30isaTopsl OMA — 1, nmero-
e O o = 100MIla > 57,6 MI1a

2.11. Pac4éT 1 BHIOOP BHEHIHUX MUTAKOIIUX JUHUA

[TpaBuiibHBIM BBIOOP BBICOKOBOJIBTHBIX MUTAIOUIMX JIMHUM  SIBISIETCS
3aJI0TOM HaAEKHON paOOThl MPOMBILUIEHBIX NpeanpusThil. HenpaBuibHbI BBIOOD
BEJIET K aBapuy JIMHUU, JINOO K HEHYKHBIM SKOHOMUYECKUM Pacxoiam.

Ipumep:

Jlnst 35eKTpocHa0XKEeHUsT TPAaHC(POPMATOPHBIX MOJCTAHIIMA KOMIIPECCOPHO-
ro 1[e€Xa UCIONb3YI0TCs KabenpHble TUHUM HanpspkeHueMm 10 kB, mposoxkeHHble B
3EMJISIHOM TpaHuIee.

I, =22,2( A) [pasmen3.4.]

Hameuaem k mnpoxnanke aBe kaOenbHble JuHMKM Mapku Cb 3x16 ¢
2=95(A) > |, = 22,2( A), C YICJIBHBIMUA CONPOTUBICHUAMU: [p=1,2 OM/KkM ¥
X0=0,11 Om/kM.

Ocy1iecTBisieM NPOBEPKY:

[1o ’KOHOMHYECKOM TNIOTHOCTH TOKA :

IIe T, =2 (A/MM?) - bKOHOMHUYECKAs TIIIOTHOCTH ToKa [3, Tabu. I11.2.],

83,( - HanboJIee PKOHOMHUYECKH BBI'OJHOC CCUCHUC Kaoens.

S :£2’1 =5,6(MM2)

oK

[IpuarMaeM OnusKaiilliee CTaHAAPTHOE ceueHue 16 Mm2.
[To TepMUYECKON CTOMKOCTH :

SKa6 2 Sm'n
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I, =1,=028(xA)=280(A),

C — TeMIepaTypHbId KO3QPHUIIMEHT TPOBOJAHUKA (AJI1 MEAU B JAHHOM ciiyyae C =
141), [1,c.245];

tp =1tc5 + T, - npusencHnOE Bpems cpabaThIBaHMs 3aIUTHI, , TJIIE
te; =05 (C)- BpeMsl Cpa0aTHIBAHUS 3aLIUTHI,

T, =001 (C) - BpeMs allepUOIUYECKON COCTABIIAIOIIEH TOKA K.3.

= 280406 =1,54Mm° <16 Mm°

Sm’n
141

— YCJIOBHUC BBIITOJIHACTCA

[To noTepu HANIPSIKEHUS :
A UK’% <A U on

AU, .. =5%- nonycrumeie morepu B kabese

V3100

AU, = U (ry-cosy +X,-siny) -1 -L
AU, = M(l,Z -0,98+0,11-0,19)-111-0,2 =0,02%
10000

0,02<5% - ycnoBue BBIMOTHSAETCS.

2.12 Bb106op 1 onucaHue cXxeMbl yIIpaBJeHHUs

Ilpumep:

VYnpapiieHue 3JeKTPUUECKUM IPUBOJOM MOXKET ObITh PYYHBIM (MECTHBIM) U

aBTOMaTU4YeCKUM. PydHoe ympaBieHHE OCYIIECTBISETCS YCTAaHOBKOM IMEpeKIova-
Tens pexkuMoB SA B nonoskernu p. Haxatnem kaHonok SBCL (OTKpBITH),
SBC2 (3akpwith) u SBT (ctom), pacmonoXeHHBIX B MYHKTE yMpaBIEHUS, MOJAOT
HampsbKeHWe Ha OOMOTKHM MarHuTHbIX myckareieir KM1 u KM2, xotopsie BKIrO-
YaloT U OTKJIIOYAIOT COOTBETCTBYIOIIME MAarHUTHbBIE MTyCKATEIN JIEKTPOABUTATEIS
M. ABTOMAaTHYECKOE YMNPABJICHHE OCYILECTBIIECTCS YCTAHOBKOW MEPEKIHOYATENs
SA B nonoxenue a. [lpu nonydyenuu yepe3 KoOHTakThl 1-2 u 3-4 ummynbca OT anmna-
patoB aBTOMaTuKH, Haxoxswencs B cucteMe KUII TeXxHOmIOrnyeckoro Mexanmsma
(Hacoca), Bkiro4yaercs coorBeTcTByrouuili myckatenb KM1 i KM2, u snextpo-
JIBUTATENIb ABTOMAaTUYECKU OTKPBIBAECT WJIM 3aKPbIBAET 3aJABUKKY. DJIEKTPOABUTA-
Teab M aBTOMaTHYEeCKU OTKIIOYAETCS MPU TOCTHHKEHUH 3allOPHBIM OPraHOM CBOMX
KpalHUX MOJIOKEHUH (OTKPBITO, 3aKPBITO), IPU KOTOPBIX KOHTaKThl SQ1 1 SQ2 ko-
HEYHBIX BBIKJIIOYATENIed Pa3MbIKAIOTCS M Pa3phIBAIOT LEMb MUTAaHUS OOMOTOK ITycC-
kareneit KM1 u KM2.

B ciyuae mpeBbllieHUs JOIMMYCTUMOM Harpy3ky Ha Bally 3a/IBHXKKH B ITpoLiecce
X0Jla Ha OTKPBITUE WU 3aKpbITHE (HANpUMEp, MPU 3aKIMHUBAHUU 3aJBHXKKH),
1IeTb MUTaHUsI 0OOMOTOK IycKaTtesie pa3pbiBatoTcsi KOHTakTaMu SQ3 u SQ4 My T
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npeleIbHOr0 MOMEHTa (MeXaHHu3Ma MOMEHTHOTO OTKIIIOUEHUs), cpadaThIBaroIien
IIPU ONPEACICHHOM MOMEHTE HACTPOMKHU. [[OCTHMXKEHUE KpalHUX IOJIOKEHUM 3a-
JBIKKHU (OTKPBITO, 3aKphITO) curHamuszupyercsa gammnamu HL1 u HL3; o cpabatbi-
BaHUU MY(THI MIPEAETBHOIO0 MOMEHTa curHanu3upyer jamna HL2. Jlna aucranim-
OHHOM mMepenad Ha IyJbT YIPABJICHUS IOJOKEHUE 3aIBUKKH IPETYyCMOTPEH B
CXEeME JTaTYMK yKaszaTels MOJIOKEHUH (CelbcuH) PS B KOMIUIEKTE C MOTEHIIMOMET-
poM umeeT nudepOsIaT co CTPEIKON AT MECTHOTO HAOIIOJEHHS 3a MOJIOKEHHEM
3a/IBIXKKHU. YTIPaBJIE€HUE 3aJBUKKON MOXKET OBITh MEPEKIIOUEHO € JIEKTPUYECKOrO
IPUBOJA HA PYYHOE TATOM.

2.13 Pacuert 3a3eMJIsSIIONIET0 YCTPOMCTBA

Ilpumep:

JIy1st 3aIIUThI JTFOACH OT TOPaXEHUS SIECKTPUICCKAM TOKOM TIPU MOBPEKICHUU
W30JISIIAKA TIPUMEHSIETCS] OJTHA U3 CIEAYIOUIUX 3alIUTHBIX MEp: 3a3eMJICHUE, 3aHy-
JIeHHWe, 3alIUTHOE OTKJIIOYCHHE, 3AIIUTHOE OTKIIOYECHUE, Pa3eIUTEIbHBIA TpaHC-
dbopmarop, 1BOMHAS U30JAIMS, MAJIO€ HAIIPSHKEHUE, BEIPABHUBAHUE TTOTCHIIHAJIOB.

PaccunTtaem 3azemiistoniee yCTpoiMcTBO HEPTEHACOCHON CTaHIUH.

ConpoTuBIieHHE 3a3eMJISIOIIETO YCTPOUCTBA JIJIsl ycTaHOBOK 110 10 kB

L2020,
I 19

5

ConpoTuBiieHHE 3a3eMIISIIOIIETO YCTPOMCTBA HelTpaiu TpaHcpopmartopa 0,4
kB nowkHO OBITH He Oosiee 4 OM. 3a3eMIISIOIICe YCTPOWCTBO BBIMOJHICTCS 00-
UM, [O3TOMY IOCIIeJHEE TpeOOBAHUE SIBJISETCS ONPEACISAIOIUM Il pacuera
R,<4 (Om). 3azemiisioniee yCTPOMCTBO BBIMOJHSIOT B BHJIE KOHTypa M3 IMOJIOCHI
40*4 mm, nponoxxeHHoM Ha riayoune 0,7 M BOKpyr 0OOpYyIOBaHUS CTaHUMUHU, U
CTEpKHEH JUIMHHOW 5 METPOB M AuaMeTpoM |2 MM Ha pacCcTostHUHA 5 M APYT OT
npyra. O6mias AJiMHa MOJOCKI M0 TUIaHy 72 M, MPeBapUTEIIbHOE YUCIIO CTEPKHEH
14,

ConpoTuBIIEHHE OJJHOTO CTEPIKHS

re=0,27ppac=0,27%89,9=24,3 (Om);

3IECH Ppacu=Keesp—=1,45%62=89,9 (OM™*M;) Kce;=1,45 At BTOPOrO KJIMMaTHYe-
CKOT'0 pariOHa

Heobxoanmoe 4yncino BepTUKATBHBIX 3a3eMJIIUTENeH

r 24,3

[

n6 = =
R7  4*052

=117

rae n,=0,52
ConpoTHUBIEHHE 3a3EMJISIIOIIEH TTOJIOCHI
. 0,366p,,.. o 21° _0,366*35*62 " 2* 602
' | bt 60 40*107°*0,7

=8,48 (Om)
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ConpoTuBIIEHHE MTOJIOCHI B KOHTYpE U3 14 31eKTpo10B

r 848
R =12 =2 _o49
C T 034 (Om)

Heo6xonnMoe conpoTUBIEHNE BEPTUKAIBHBIX 3a3eMIMTENEH
R.R,  249*4

= = =476 (Om
°® R,.-R, 249-4 (Om)
C @) O (@) O)
im | |
C @) @) / @) ®
1 2

1 — miomaak, 3aHsATas 000pyAOBaHUEM
2 — KOHTYp 3a3€MJICHUS
Pucynox Ne5 — mutan 3a3eMisitoniero ycTponcTa

2.14 Pacuetr MOJIHHE3AIUTHI 00 bEKTA

B npoiiecce skcmtyaTalium 3JIEKTPOYCTAaHOBOK KaK aTMOC(EpHBIE TaK U
KOMMYTAIlMOHHBIC TIepeHanpspkeHus. [Ipu MpoeKTHpOBaHUU SICKTPOCHAOKCHUS
HEOOXOJMMO YYUTHIBATH M MPEAOTBpANIaTh BO3MOXKHOCTh TOpaXXeHUs 00BEeKTa
IPSIMBIMH yJIapaMU MOJTHHH. DJIEKTPOOOOPYIOBAHKE 3aNTUIIIACTCS OT MPSIMBIX y/1a-
POB MOJIHUU C TIOMOIIBIO MOJHHUEOTBOJOB. MOJHHUEOTBOA TMPEACTABISIET COOOM
BO3BBINIAOIICECS HAJ 3alUIIAEMbIM 00BEKTOM COOPYXKEHHUE, Yepe3 KOTOPOoe pas-
PSZT MOJTHUW, MUHYSI OOBEKT, OTBOJIUTCS B 3EMITIO.

Ilpumep:

Han MOTHHEOTBOIOM CYIIECTBYET 30HA B BHJE IMEPEBEPHYTOr0 KOHYyCa
¢ paguycom R=3,5 h (rme h — BeicoTa MOIHHEOTBO/IA), B KOTOPOI MPOUCXOIMT
100%-no0€e mopaxeHue MOJHUEOTBOJIa TPO3OBBIM pa3psaoM. Bokpyr monHHeOT-
BOJla MMEETCS 30Ha, HE TOopakaeMas TPO30BBIMHU 3aps/laMU «IIaTepy», KOTopas
HAa3bIBACTCS 30HOU 3aIIUTHI MOJHUEOTBOIA.

[Ipu pacyere CTEpKHEBBIX MOJIHUEOTBOAOB CIEAYET TAK PACCUUTATH BBI-
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coty hy 10 TOYKH Ha TpaHUIIC 3aIIUIIAEMON 30HBI H PACCTOSHUE OT CTEPIKHSA Iy,
9yTOOBI 3alUIAeMbld OOBEKT OKa3aJiCs BHYTPHU 30HBI 3aIMUTHI. JJIsT OMHOYHBIX
CTEP)KHEBBIX MOJHHEOTBOJOB BhIcOTOM N 10 60 M. [Iyng Hamiero ciaydas A=12,
B=18, BeiOupaem 2 MOJTHHEOTBOIa BEICOTOM 12 METpOB.

OrnpenenuM aKTUBHYIO BBICOTY MOJTHHUEOTBO/IA!

ha=h-h,=12-8=4 (m)

Kosdduruent K,=5,5//h =1,59 (m).

OnpenenuM pacCcTOssHUE Iy, TPU KOTOPOM 3AIUINAEMBIM OOBEKT OKaXKETCs
BHYTPH 30HBI 3aIIIUThHI

h,
r, =1,6haKp /(1+ W) ,Tae

ha=h-hyx — akTHBHas1 BEICOTa MOJIHHEOTBO 1A (M)
K, — KO3p}UIMEHT yJYUTHIBAIOIIUA pa3HbIC BBICOTHI MOJHHUEOTBOJA
K,=5,5/h
hx — BBICOTA TOYKH Ha TPAHUIIC 3aIUIAEMOU 30HBI (M)

h 8
r=16h K /(1+-2)=1,6*4*159/(1+—) =6 (m).
X altp ( + h) ( 12) (M)

Onpenemnsiem: a/h,=20/4=5; h,/h=8/12=0,67.

ITo kpuBbIM (pucl2,10, Konosanosa) Haxoaum by/2h,=0,2h= b,=2,4*2*4=19,4

CrnenoBaTeNbHO, 3alIUIIAEMbI 00BEKT HAXOAWUTCS BHYTPH 30HBI 3alTUTHI, T.K.
HaMMEHbIIIasl IIMPUHA 30HBI 3aIIIMThI MOJTHUCOTBO 1A Dy OOJIBIIIE IIIMPHHBI 3TaHUS.

B=12 (M) \/ rx=3 (M)
AZI8 (M) | ha=4 (u)

\
N

<x=3 (m)
Sawuwaemoe =g (M) ylZ (m)

coopyxxeHue

bX>B// VA AV AN A A A A A A A A A A A A A A AV eV e

Pucynok Ne6 — 3amuTHast 30Ha IByX CTEPKHEBBIX MOJTHUEOTBOJIOB.

2.15. ABTOMATHKA JIEKTPOCHAOKeHUs] 00beKTa
Ilpumep:
B anexTpoceTsx NpOMBILUIEHHBIX NPEANPUATANA BO3MOKHbBI BOSHUKHOBEHUS
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MOBPEXKICHUI, HAPYLIAONIMX HOPMAJbHYI padoTy 3J€KTpOoycTaHOBOK. [Ipenot-
BpaTUTh BO3HUKHOBEHUE aBapUU MOKHO MYTEM OBICTPOrO OTKIIIOUEHMS TOBpE-
KAEHHOTO ydacTKa ceTu. J{Jisi 3TOM 1efu 3JeKTPOYCTaHOBKM CHAa0XaloT aBTOMAaTH-
YECKH JAEHUCTBYIOIIUMHU YCTPONUCTBAMU — PEIICMHON 3aIUTOM.

10 kB

— A

YAT

KSQ RA

® KSQ2 — KH2

0.4/0.23 kB KH1 Ha curan

KSQ1 DKHl
pp— 1

Pucynoxk Ne 7 — Cxema ra3oBoii 3alIUThl CUJIOBOTO TpaHchopmaTopa

[Tpu marnoii 3arazoBaHHOCTH cpalaThiBaeT razoBas 3amura KSQ, koHTakT
KSQ1 3ampikaetcs. CpabaTteiBaeT ykazaTenbHOe pene KHI, 3ampIkaeTcss KOHTaKT
KHI n nomaércs curHanm Ha mynsT ynpasiieHHs. [Ipy cuibHOUM 3arazoBaHHOCTH
cpabatbiBaet razoBoe pene KSQ u 3ambikaercs koHtakt KSQ2, cpabareiBaer yka-
3atenbHOE perie KH2 u 3ambikaercs kontakt KH2, mocne yero cpabaTteiBaeT mpo-
mexyTtodHoe pene KL u 3ambikaercsa ero koHTakT KL. Tak kak mpu HOpMaibHOM
pexuMe paboThl BBIKIIOYATENh HATPY3KU M €r0 KOHTAKTHI 3aMKHYTHI, TO CpabaThI-
BaeT katyika oTkioueHus YAT u tpanchopmaTop OyAeT OTKIHOUYEH.

[Ipu ogHOa3HOM KOPOTKOM 3aMbIKaHWU Ha 3eMII0 cpalatbiBaeT peie KA,
KOHTakT KA 3aMmbIkaeTcst 1 cpabaThIBaeT KaTylliKa oTKiIoueHus YAT.

[Tpu HE0OX0AUMOM PEMOHTE TpaHCc(HOpMaTOpa UM OTKIFOYEHUH €TI0 OT CETH
MIPOU3BOAUTCS HAXKATUEM KHOTIKH yrpaBiieHust KS u BciaeacTBue 4ero cpadaThiBacT
karymika oTkiaoueHuss YAT u oTkirogaeT TpanchopmaTop OT CeTH.

2.16. Bbioop npudopoB u3MepeHus

Ilpumep:

Jlnst kouTposs Toka Ha muHax 0,4 kB npuHuMaeM K yCTaHOBKE aMIIEpPMETP
tuna 9365 ( npenen uzmepenus 0 - 400A) ¢ BkIOUeHHEM yepe3 TpaHCcHOpMaTop
toka tuna T— 0,66 (a1 / 1u2 =400/ 5 A). J{ist KOHTPOJIS HANPSDKCHHS TPUHUMAEM
K YCTaHOBKE BOJIbTMETpP HOpsiMoro BkiatoueHus: tuna 2365 (0 - 500B). Ins koH-
TpoJist pacxojia 3yekTpos3nepruu B PY — 0,4 kB yctanaBinBaeM CUETUMK aKTUBHOM
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SHEPTUM MPSAMOTOo BKIHOUeHHs Tuna “ Anbpa A-1800.

3 TEXHHYECKAA SKCIUIYATAIIUA H OBC/I1YKHBAHHUE
CHJIOBOI O SJIEKTPOOBOPY/IOBAHHUHA

3.1 TexHonoruveckas kapra TEKyIIEro peMOHTa aCHHXPOHHOI'O AJIEKTPOJBU-

rateins ( CUI0BOro TpaHchopmaTopa, KaOeIIbHOW JTMHUH | JIP.)

3.2 TexHonmornyeckas KapTa KalUTaJbHOTO PEMOHTAa aCHHXPOHHOTO JJICK-

TpoaBuraress ( CHIIOBOTO TpaHcpopMaTopa, KabeIbHOM JIMHUA U Jp. )

[To 3amanni0 pyKOBOJUTEINSI KYPCOBOIO MPOEKTA B 3TOM pa3/ieiie MOKET ObITh
COCTaBJICHA TEXHOJIOTMYECKasi KapTa TEKYIIEro WA KamuTaJIbHOIO PEMOHTA OJIHOM
SAMHHUIIBI DJIEKTPOOOOPYI0BaHUS 00BEKTA JIMOO pa3paboTaHbl MEPOIIPUSTHUS, TIPOBO-
JUMbIE B paMKaX TEKYIIEH IKCILTyaTallu 3JIEKTPooOOpyI0BaHUS 00BEKTa

4 OXPAHA TPY/IA

4.1. Opranu3anoOHHbIe U TEXHUYECKHE MEPONPHUATUS B IJIEKTPOYyCTa-
HOBKAaX

Jlo Havana kakux-1u00 paboOT B 3JIEKTPOYCTAaHOBKAX HEOOXOJMMO BBITIOJI-
HUTh TEXHUYECKHE W OpraHU3allMOHHBIE MepompuaTHs, obecreuuBaroniue 0e3-
OMAaCHOCTh PabOTAIOIIUX.

TexHUYeCKUMU MEpONPUITUSIMH, O00€CICUMBAIOIIMMHU 3JIEKTpoOe30mac-
HOCTb C IOJTHBIM U YaCTUYHBIM CHATHEM HAIPSIKEHUS, SIBIISTIOTCS:

a) OTKJIFDYEHUE PEMOHTHOTO O0OPYOBAaHUS U MPUHATHE MEP MPOTHUB OIIIU-
OOYHOI0 WJIK HAMEPEHHOTO BKJIIOUEHHUS €T0;

0) ycTaHOBKA BPEMEHHBIX OTPAXKICHHUIN HE OTKJIFOUEHHBIX TOKOBEIYIIUX Ya-
CTEH M BBIBEIIMBAHUE 3AIIPEIIAIONINX [1JIAKATOB;

B) IPUCOEIUHEHNE MIEPEHOCHOTO 3a3€MJICHHUS K 3a3€MIIAIOIIEMY YCTPOUCTBY
Y MPOBEpKa OTCYTCTBUS HAMPSDKEHUS HA TOKOBEIYIIMX YaCTIX, KOTOPBIE MOJIeKAT
3a3€MJICHUIO HAKOPOTKO;

I') HAUIOXKEHUE 3aKMMOB MEPEHOCHOTO 3a3€MJICHUS HAa OTKJIFOYEHHBIE TOKO-
BEIIYIIUE YaCTU Cpa3y IMOcie MPOBEPKH OTCYTCTBHUSI HA HUX HAMNPSDKCHUS WIH
BKJIFOUEHUS CTAlIMOHAPHBIX 3a3€MJISIIOIINX HOXKEW, uMetomuxcs B PY nojacranmmu;

1) OTpakJIeHWE MOJTOTOBICHHOTO pabo4yero Mecta U BBIBEIIMBAHUE TIPE]-
MMCHIBAIOIIETO IJIaKaTa.

OTH TEXHUYECKUE MEPOIPHUSATUS BBITIOIHIET JOMYCKAIONUMNA K padoTe 1o
Pa3peIlIeHUIO JTUIIA, OTAAIOIET0 PACIOPsHKEHUE Ha POU3BOICTBO PabdoT.

Opranu3aimoHHbIe MEPOTIPUSITHUS, 0OECIIEUNBAIOIITUE JIEKTPOOE30MaACHOCTh
paboT, ABIAIOTCA OPopMIICHHE PabOThl HAPSJIOM WM pacropsbkeHueM, odopmiie-
HUE B Hapsje JOIMycKe Opuraasl K paboTe, HAa30p BO BpeMs paboThl, 0hopMIIeHHE
MEepPEPHIBOB B paboTe, IEPEX0/] Ha Ipyroe pabouee MeCcTo M OKOHYaHUE padoT.

PaGoTs! 0 HapsATy MPOU3BOAATCS C MTOJHBIM WJIM YaCTUYHBIM CHITHEM

HAIPSHKEHUS] C PEMOHTUPYEMOH AJIEKTPOYCTAHOBKH, a TaK ke 0e3 CHATHS
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HanpsoKeHUsT BOJHM3M M HA TOKOBEIYIIMX YACTAX, HAXOMALIUXCA TOA
HaNpPsHKECHUEM.

Hapsig ectb nmucbMeHHOE 3aJjaHue Ha paboTy B AJEKTPOYCTaHOBKE, 0(OpM-
JIEHHOE Ha OJIaHKE YCTaHOBJIEHHOUW (OpPMBI, ONpeessionee MecTo paboThl, BpeMs
OKOHYAHMsI U Hayaja paboThl, YCIOBUS € OE30IacHOTO MPOBEJICHUS, COCTaB OpHU-
rajibl ¥ JIUI, OTBETCTBEHHBIX 32 0€30MaCHOCThH PabOTHI.

JIuno, BIOArOIIEE HApsJ WIA OTAAIOLIEE PACIIOPSHKEHUE HA TPOU3BOJICTBO
paboT B IEKTPOYCTAHOBKAX, OTBEYAET 32 HEOOXOIAUMOCTh JaHHOWU pabOTHI U BO3-
MO>KHOCTb €€ 0€30I1aCHOTO BBIMOJIHEHUSI.

Hapsig BeImHCBIBaeTCS B JIBYX JK3EMIUIAPAX, U3 KOTOPBIX OJUH JOJIKEH
HAXOJUTHCSA Y MPOU3BOJIUTENS paboT, a APYroil XpaHUThCS y JEKYpHOTo (omepa-
TUBHOI'0) TIEPCOHAJIA TAHHOU AJIEKTPOYCTAaHOBKHU.

Cpok aercTBus Hapsa HE IOJKEH MPEBBIIATh 5 THEM.

Jlonyck peMOHTHOM Opuraabl 3aKI0YaeTCs B TOM, YTO JOMYCKAIOIIUNA COB-
MECTHO C OTBETCTBEHHBIM PYKOBOJUTEJIEM U MPOU3BOAUTENIEM padOT (MM HAOIIIO-
JAOIMM) MPOBEPSET NPABUIBHOCTh MOATOTOBKH pabovyero Mecta U cocTaB Opura-
JTBI.

Hanzop 3a Ge3omacHbIM NpOBENEHHEM pabOT OCYLIECTBISET MPOU3BOIU-
TeNb padboT (WM HAOIIOJAIOUINI), KOTOPBIM JOJKEH HEOTIYYHO HaXOAMThCA Ha
pabouem Mecte BMecTe ¢ Opuragoil. He paspemiaercs Ha paboyeM MecTe OcTaBaTh-
Csl OIHOMY JIMIY, B TOM YHUCJI€ POU3BOJUTEINIO padoT.

[IpousBoauTens pabOT MOXKET MPUHUMATh y4yacTue B paboTe Opuraibl
(coBMeliiasi OAHOBPEMEHHO HAA30p 3a 0€30MacHOCTHIO padoTaroInX ), eciii paboTa
BBIMOJIHAETCS TIPU MOJIHOM CHATHUU HAIPSDKEHUSI C PEMOHTUPYEMOW 3JIEKTpOyCTa-
HOBKH.

[lepepriBbI B paboTe Ha BpeMsi 0bena B Hapse He odopmitsitoTcs. Ha Bpemst
00eIeHHOTO MepephiBa BCsl Opuraga yaaiseTcs ¢ Mecta paboThl, a TOMEIEHUE 3a-
nupaetcs. Hapsin v kiroun ocTaroTest y MpOU3BOIUTENS padoT.

[lo okoHyaHuu pabouero AHS MPU HEOKOHUEHHOM pabore paboyee MeCTo
JOJIKHO ObITh YOpAaHO, a MOCTaBJICHHBIE 3a3€MJICHUS, IEPEHOCHBIE OTPAXKICHUS U
IIaKaThl OCTABIIEHBI HA CBOUX MecTax. Hapsia craercs nexypHOMY IepCcoHaIy.

[Tocne momHOTrO OKOHYaHMSI pabOT MO HapsALy paboyee MECTO OCMATPUBAET-
Csl OTBETCTBEHHBIM PYKOBOJUTEJIEM, KOTOPbIM pacUCHIBACTCA B Hapsie 00 OKOH-
YaHUU pabOThI U CAAET €T0 JACKYPHOMY MEpCOHATY.

BxiroyeHne ycTaHOBKH pa3peliaeTcs TOJIbKO MOCIe 3aKphITHS Hapsiaa.

4.2. Knaccupukanus 3allIMTHBIX CPEICTB

1. OCHOBHBIMHU Ha3bIBAOTCS TAKHE M3OJIMPYIOIIME CPEICTBA 3aIIMTHI, U30-
JSAUS KOTOPBIX JUTUTEIBHO BBIACPKUBAET paboyee HAIMPSHKEHHUE AJIEKTPOYCTAHOB-
KM M KOTOpBIE MO3BOJIAIOT NPHUKACATHCA K TOKOBEAYIIUM YacCTSAM, HAXOMSIIAMCS
I0/1 HAMIPS)KEHUEM 3JIEKTPOYCTAHOBKH, B KOTOPOW OHU MPUMEHSIFOTCSL.
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K OCHOBHBIM H30JIMPYIOIIMM CPEACTBAM 3aIIUThl B 3JIEKTPOYCTAHOBKAX
HanpspkeHueM Boie 1000 B uzonupyroiiye onepaTuBHbIE U U3MEPUTEBLHBIE KIle-
I, YKa3aTeJId HaMpsKEHUs, KOMIUIEKTHI 1Jis1 (ha3supOBKHU, U30JIUPYIOLIUE YCTPOU-
CTBa U npucnocoOaeHus st padbot Ha BJI ¢ HemocpeaCTBEHHBIM TPUKOCHOBEHUEM
AIEKTPOMOHTEPA K TOKOBEAYIIIUM YACTSIM.

B anexrpoycranoBkax no 1000 B, sBiArOTCA M30MMpPYIOIIME IITAHTH, CIE-
CapHO-MOHTQ)XHbII MHCTPYMEHT C W30JMPOBAHHBIMU PYKOSTKAMHU, TUAJIEKTpHYE-
CKHE MEPYATKHU.

JlonmoTHUTENBHBIMA HA3bIBAIOTCSI TAKUE, KOTOPBIE CaMU MO cebe HEe MOTYT
PUJIAaHHOM HAINPSKEHUU 3JIEKTPOYCTAHOBKH 00€CIeuuTh 0€30MacHOCTh MEePCOHA-
J1a OT MOPAXKEHHUS SIEKTPUUYECKUM TOKOM U SABJISIIOTCS JIMIIb JTONOJIHUTEIBHON Me-
POl 3aIIUTHI K OCHOBHBIM CPEJICTBAM.

JlononHuTENbHBIE CPEACTBA 3allUTHl  UCIBITHIBAIOTCS  IOBBIIICHHBIM
HaMpsHKEHUEM YCTAaHOBKH, B KOTOPOUM OHU JTOJ>KHBI IPUMEHSITHCS.

K [0omonHUTENbHBIM CpEACTBaM 3allUThl, MPUMEHSIEMBbIM B 3JIEKTPOYCTa-
HOBKax Bbilie 1000 B, oTHOCATCS TUAIEKTpUUECKHE TTEPUYATKHU, PE3UHOBBIE KOBPH-
KU, U30JIMPYIOIINE HAKIAJIKA U MOJCTAaBKU Ha (HapdOpoBBIX U30IATOpAX, AUIIICK-
TPUYECKHUE KOJIMAKHU, MEPEHOCHBIE 3a3€MJICHHUSI, OTPaJUTEIbHbIE YCTPOMCTBA, Ija-
KaThbl ¥ 3HaK1 0€30I1aCHOCTH.

B anekrpoycranoBkax 10 1000 B 1omoaHUATENBHBIMUA CPEICTBAMM 3AIIUTHI
ABJISIFOTCS: TUAJIEKTPUUYECKUE KaJOILIH, JUIJIEKTPUUECKUE PE3UHOBBIE KOBPHI, U30-
JUPYIOIINUE TOACTABKA W HAKJIAJK{, MEPEHOCHBIE 3a3€MJICHUS, OrpaJUTEIbHbIE
YCTPOMCTBA, MJIAKaThl U 3HAKK 0€30MaCHOCTH.

4.3. Knaccupukanus noMemeHui mo nopa;KeHuio 3JIeKTPU4eCKMM TOKOM
[ToMelieHus AensITCS HA TPU KAaTETOPUU:
1) Ocob60 onacHsle:
a) 0c000 ChIpbie (OTHOCUTENbHAS BIAKHOCTH Osin3Ka K 100%)
0) ¢ XUMHYECKU aKTUBHOU CpeJIOH, pa3pyliaroieil H30JIs1uio
B) TEPPUTOPHUS Pa3MEILEHUS HAPYKHBIX DY
2) C noBBIIEHHON OMAaCHOCTHIO:
a) chIpbie (OTHOCUTEbHAS BIAXHOCTH Oosiee 75%)
0) ¢ TOKOIPOBOISAIICH ITBLIBIO
B) C TOKOMPOBOISIIUMHU MOJSIMH (METAILI, 3eMJISI)
r) *kapkue (t°C nocrosiHHO + 35°)
1) BO3MOXKHO COINPHUKOCHOBEHHE OJHOBPEMEHHO ¢ KopmycoM DO MU KOH-
CTPYKLIUSIMU CBA3aHHBIMU C 3€MJICH.
be3 noBbleHHON ONMacHOCTU. OTHOCATCS MOMEIIEHUs, HE OTHOCSIIUECS B OT-
HOIIEHUHU OMACHOCTHU MopaxeHus oaen snekrporokom k OO u ¢ T10.
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5 OXPAHA OKPYKAIOII[EH CPE/IbI
( Ilpumep oan o1 memvi « Inekmpocuadboicenue u 21eKmpoobopyoosariue yexa
KC)

TexHOMOornyeckue MpoIecchl, CyIMECTBYIOIMINE B Ta30BOM MPOMBIIIIEHHO-
CTH, COIIPOBOXAAIOTCS BHIOpOCAMU B BOJOEMBI 1 aTMOC(hEpY 3HAUYUTEIbHBIX KOJIU-
YECTB IIPOU3BOJICTBEHHBIX OTXOJIOB.

3amavya coxpaHeHHUs] YUCTOTHI aTMOC(hEphl U BOJOEMOB — COIHAIbHAS TPO-
O5eMa, CBsI3aHHAs C 03/I0POBJICHUEM KU3HU JIIO/ICH.

Bo3MoHBI crenyronue nyTH NpeJoTBPAIlCHUs TMONaJaHusi BPEIHbIX Be-
IIECTB B CTOYHBIE BOJIBI:

1. BHenpeHue B MPOU3BOACTBO TAKOTO TEXHOJIOTMUYECKOIO IMpoliiecca, KOTo-
PBI MOJHOCTHIO HMCKIIIOYANl WJIM MAaKCHUMAaJIbHO COKpalai cOpoc MpOu3BOACTBEH-
HBIX CTOYHBIX BOJI B BOJJOCMBI.

2. Opranu3zaiys 00OpOTHOTO BOJOCHAOXKEHUS, MPU KOTOPOM YCIOBHO YH-
CThIE€ MPOMBIIIJIEHHBIE CTOKH IMOCJE OXJAXKJECHUA HE cOpachIBalOTCSA, & CHOBA BO3-
BpAIIAlOTCS B CUCTEMY OOCITYXUBaHUs TEIJIO0OMEHHOU ammapaTypsl. O60poTHOE
BOJIOCHA0XXEHUE HE TOJBKO YMEHBIIAET BOJOINOTPEOJICHUE, HO U PE3KO CHIKAET
3arpsi3HEHUE BOJOEMOB.

3. OuucTKa IPOMBIIUICHHBIX CTOKOB. Ee MpUMEHSIOT B TeX ciydasx, Korja
TEXHOJIOTUYECKHUMH METOJIaMHA HE YAACTCS JOCTUTHYTH MPEIASTbHO TOMYCTUMOTO
coJiep KaHUs BPEIHBIX BEIICCTB B BOJC M BO3AYXE.

Hau6onee r¢pexTuBHbIN MeTO1 O0PHOBI C BBIJEICHUSIMU B aTMOCEPY —
TEXHOJIOTUYECKHE MEPOTIPUATHS, UCKITIOYAIOIINE WM 3HAYNTEILHO YMCHBIIIAIOIITHEC
KOJIM4YECTBO BbIOpOCcOB. Bo MHOrmx ciywasix ¢ BbIOpachiBaeMbIMH B aTMochepy
IIPOMBIIIVICHHBIMU Ta3aMU | TBUIBI0 YHOCUTCSI 3HAYUTEIBHOE KOJIHMYECTBO I[EHHBIX
XUMHUYECKUX MPOAYKTOB. K TakuM MeponpusTUsiM OTHOCSITCS
YTHIIM3AIUS OTXOIAIINX Ta30B, MAPOB W MBUIH, TEPMETH3AIUS aNapaToB, MEXaHH-
3alus TOTrPy304YHO—Pa3rpy30uHbIX padoT U Ap.

CreneHsp 3arpsi3HEHHOCTH aTMOC(HEPHOTO BO3TyXa 3aBUCHUT TaKkKe OT BBICO-
ThI Ta30- U NbUIEBbIEIeHUN. [Ipyu HETOCTaTOYHOM BBICOTE BEIOPOCHBIX TPYO
ra3bl ¥ MbUJIh MOTYT CKAaIlJIMBATHCSA HA TEPPUTOPHUH MIPEANPHUATHS U 3aCACHIBATHCS B
CUCTEMY MPUTOYHOW BeHTWIAUU. [103TOMY 111 OpraHn30BaHHBIX BHIOPOCOB pac-
CUHMTBIBACTCS II€JIecOO0pa3Has BBICOTa BBIOPOCHBIX TPYyO C y4eTOM CKOPOCTH U
HampaBJieHUS BETPOB, peibeda MECTHOCTH, TEMIIEPATypPhl BHIOPOCOB U JP.

BosznaericTBre Ha pacTUTENBHBIA MUP TIPOSIBIISIETCS B IETpaJallvu Jieca, Tpa-
BSHHCTOH W KYCTApHOW pPAaCTUTEIBLHOCTH B PE3yJbTaTe BBIPYOOK, XUMHUYECKOTO
BO3/ICHCTBHUS, B 3arPA3HCHUH PACTUTECIIBHOCTH TOKCUYHBIMU JJICMEHTAMH U COCJIH-
HEHUSIMH BCJICJICTBUE 3arPsS3HEHUST aTMOC(EPHOTO BO3/IyXa M CTOYHBIX BO/I.

Jlnst coxpaHeHUsT pacTUTEIHLHOCTH HEOOXOJUMO BBITIONHATEH CIEAYIONINE
MEPOTIPUSTHSL:

- MEPOTIPHSITHS TI0 OXpaHe aTMOC(HEPHOTO BO3AyXa M MOBEPXHOCTHBIX BOI;
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-CHSTh U COXPaHUTh JIEPHUHY HA y4acTKaX, OTUYKIAEMBIX I10J] COOPYKEHHUS,
Kapbepbl U T.J., B LEJSIX JaJbHEUIIET0 UCITONIb30BAHUS IIPU PEKYIBTUBALUU.

Htak, B OCHOBY IPUPOJOOXPAHHBIX MEPONPUATUNA, MPOBOJUMBIX IMPU IKC-
wryatauud KC, noimkHO OBITH MOJOXKEHO COOIIOJCHUE W HEYKOCHUTEIHHOE BBI-
MOJIHEHUE 3aKOHOAATENBHBIX aKTOB U BEIOMCTBEHHBIX HOPMATHBOB.

CrpykTypa HNpUPOJOOXPAHHBIX MEPOIPHUSATUIN, BBITOJHIEMBIX B IMPOLECCE
skcmutyatanuu KC, noimkHa nmpeaycMaTpuBaTh:

1) koMIuTeKC Mep 1o CHUKEHHIO WIH HCKIIFOUECHHIO
OTPHULIATENBHOTO BO3JICHCTBUS Ha MIPUPOIHYIO cpeny B X0J1e
BBIITOJTHEHUS ~ BCEX  TEXHOJIOTMYECKUX  ONEpalii  MPOU3BOJICTBEHHOIO
npoliecca;

2) MepompusTHs 1O BOCCTAHOBJICHMIO HEW30€KHBIX HapyUICHUU
Cpelibl B IPOLIECCE IKCILTyaTallid KOMIIPECCOPHOU CTAHIINH;

3) KOMIICHCAITMOHHBIC MCPOIIPUATHA, HAIIPABJIICHHBIC Ha BOCIIPOU3BOACTBO
PACTUTCIIBHOI'O U JKUBOTHOI'O MHpaA.

3AK/TOYEHUE
3aKiII04eHNe JOKHO COAEPKaTh:
— KpaTKHe BBIBOJBI IO PE3yJIbTaTaM BBIIIOJIHEHHOW paboThI;
— OLIEHKY TIOJTHOTHI PEIICHNH TTOCTABICHHBIX 3a/1a4;
BEIBOZIBI TOMKHBI COAEPkKATh BCE TO HOBOE, YTO YJAIOCH BBISIBUTH, H3yUUTh
WJIM OTNUCATh B XOJ€ padOTHI.

BHBJIHOI PA®HYECKHH CITHCOK

bubnuorpaduyeckuii CIUCOK COACPKUT CBEACHUS 00 UCTOYHUKAX JUTEpa-
TYpBbl, UCIIOIB30BAaHHBIX TPU O(POPMIIEHUN PAOOTHI, MPUBEAEHHBIE 110 ONPEIEIICH-
HBIM TipaBmiiaM, opopmitenue o 'OCT 7.1-2003

I1PH/IO’KEHHUE

Martepuai, IOMOJHSIONNN OCHOBHYIO 4YacTh pabOThI, 0hOPMIISIOT B BHUIE
MPWIOKEHUHN. B pritoxkeHusx 1menecoo0pa3Ho MPUBOAUTH rpadudeCcKuil MaTepra
OompIiioro oovrema wim (Gopmarta, METOJIBI pacueTOB, ONMKUCAHUS MPUOOPOB, OMKCa-
HUS aJITOPUTMOB U TIporpamMM 3ajad, pemaeMbix Ha [1K.

[To cratycy mpujioKeHHs MOTYT OBITh 00s3aTEIbHBIMHU, PEKOMEHIYyEMbIMU
WJIM CIIPaBOYHBIMH.

B tekcte paGoThl TOJKHBI OBITH CCBUIKH HA BCE MPUIIOKEHUS.
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3 COJIEP)KAHUE 'PAOUYECKOM YACTHU

['padrueckas yacTb KypCcOBOTO MPOEKTA BBHIMOIHAETCS BPYUHYIO MJIM B Tpa-
¢uyeckoM penakrope Ha nuctax ¢popmara A3.KonuuecTBo JUCTOB BaTMaHa 2-4.

OO0s13aTeNbHBIM SIBJSETCS YEPTEXK OJHOJIMHEWMHONW NMPUHIMIHAIBHONW CXEMbI
AIEKTPOCHAOKEHUS .

PexomeHyembIe yepTexKu:

1) IlnaH pacroyoKeHHs AIEKTPOOOOPYI0BaHUS 00BEKTA

2) IlnaH ocBEeTUTENbHOM ceTH 00beKTa

3) Cxema ynpaBJieHHUs IEKTPOIPUBOJIOM BEHTHIIATOPA, KpaHOAIKH, HACcOCa,

METaJUIOPEXKYIIEro CTaHKA U JIp.
4) Cxema peneitHOM 3aluThI
5) Cxema MOJTHHE3AIIUTHI ¥ 3aIIUTHOTO 3a3€MIICHUS

Ilpumep:

eeeeeeeeeee

A 1082 e 1 s 165 27 u3 167 109 s | s 165 3 57 T VTHR.130338.530.005,
2 K|

uuuuuuuuuuuu
nnnnnnnnnnnnnnnnnn

uuuuuuuuuuuuuuuuuuuuuuuuuuu

eeeeeeeeeee

Pucynox 1 — OgHonvHelHas IPUHIIMITAATIEHAS CXEMa JJICKTPOCHAOKCHUS
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Pucynok 4 — Cxema ynpaBieHus 3J1€KTPOIPUBOJOM Hacoca

4 3AKJIIOYEHUE

[Ipu ompeneneHun oobema pabOTHl HaJl KYpPCOBBIM MPOEKTOM PYKOBOJUTEINb
MPOEKTA MOKET Ha3HAYUTh CTYJEHTHI JIFOOBIE pacU€Thl U3 PACUETHOTO pazjena.

PabGoTta Hag KypCOBBIM MPOEKTOM 3aKOHYEHA, HO HEOOXOJMMO MPOBEPUTH
OCHOBHBIE "'TOUYKH' -

— Ha3BaHME TEMbI — C TEMOH B JIMCTe '3agaHue’ U TUTYJIBHOTO JIMCTA;

— UHUIMANBI, (HaMUITUIO, YUEHYIO CTETICHb U 3BaHUE PYKOBOJIUTEIS,

— UCMOJIb30BaHUE YHUPUITUPOBAHHBIX TEPMHUHOJIOTHUH, COKPAILICHUI U TIp.;

— aHAJINTUYCCKHEC OITNOKH;

— OIIMOKY B BBIUUCIICHUSIX;

— s3bIKOBBIE OMIMOKK (Opdorpaduyeckue, CUHTAKCUYECKUE, MYHKTYallMOH-

HbIE, CTUJIMCTUYECKUE U T.I1.).

3akoHYECHHAs paboTa MPEACTABISAETCS CTYJIGHTOM pykoBoauTento. [locie ee
MPOCMOTpa U OJ0OPEHUSI PYKOBOJIUTEIH CTABUT MOJIMUCHA B HEOOXOAMMBIX MECTaX
(Ha TUTYJIBHOM JIUCTE, OCHOBHON HAANMUCU U T.1.). KypCcoBO! NMPOEKT MOIJIEKUT
3allUTe PYKOBOJUTEII0 KYpPCOBOIO TMPOEKTa JHMOO KOMHUCCHH, ONPEACICHHOM
npeaceaaTesieM U YieHaMUu MeToaudeckord komuccuu. [locie atoro pabora cuura-
€TCsl 3aBEPLICHHOU
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