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YyebHoe mocoOue npeaHa3HaueHo AJIA BBIOJHEHUS] KYpCOBOTO MPOEKTa
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N3510%eHbl OCHOBHBIE TIOJIOKEHUS 110 MPOEKTUPOBAHUIO CUCTEM AJIEKTPU-
(UKalMu CeIbCKOXO3AMCTBEHHOTO MPOM3BOJCTBA. PaccMOTpeHBl BOMPOCHI
oopMIIeHHS PE3YyIbTATOB KypCOBOro MpoeKTupoBaHus. IIpuBeneHs MeToau-
YECKHE YKa3aHUS K MPOECKTUPOBAHUIO AIIEKTPOOOOPYAOBAHUS CEIbCKOXO3AMUCT-
BEHHOI'O IMPOU3BO/ICTBA.

PexoMeHI0BaHO K M3JaHUIO METOANYESCKON KOMHUCCHEN
anekTpo3nepreruyeckoro gakyiaprera ®I'bOY BIIO CraBpomnonsckoro 'AY
(mpotokoa Ne5 ot 12.01.2015)



BBEAEHUE

CenbCKOXO03SMCTBEHHOE TMPOM3BOJCTBO SIBJISIETCSI OJIHOM M3 HamOoiee
Pa3BUBAIOIIKUXCSA OTPACIEd HAPOAHOIO XO3IMCTBOBaHUA. VI3MEHEHUs B CEllb-
CKOM XO3SIICTBE CITOCOOCTBYIOT YBEIWUYEHUIO MOTPEOJICHUS Pa3IMIHBIX BHIOB
sHepruu. OCHOBHYIO JIOJIO TIPU ATOM, COCTABJIAET dJIeKTpUueckas sHeprus. [le-
PEOCHAIICHUE CYIECTBYIOMNUX M BHEAPECHHE HOBBIX TEXHOJIOTHH, MO3BOJISICT
YBEJIMYUTH TEMITbI POCTa CEITLCKOTO TIPOU3BOJICTBA M TEM CaMbIM YBEIIMUHBACT-
sl TOTpeOJIEHNE 3IEKTPOIHEPTUN.

JI71s1 BBIMOJIHEHUS 3a7a4 MIEPEOCHAILICHHS, HEO0X0AUMO TTPOdheCCHOHATb-
HO TOJOMTH K BOMPOCY PEKOHCTPYKIIUU CYIIECTBYIOIIUX CHCTEM AJICKTPUHU-
Kaluu.

[IpoexTrpoBaHue cHUCTEM OHJIEKTpU(DPHUKAIIMU B IETIOM COCTOMT W3 HE-
CKOJIbKHX JTaIloB:

- TPOCKTHPOBAHUE DIIEKTPOTEXHOJIOTUYECKOTO OOOpYAOBAHUS, KaK JIJIst
KOHKPETHBIX YCTAaHOBOK, TaK M /i1 00bekTa B 11e710M. K TakoBoMy o0opyioBa-
HUIO OTHOCSTCS CHCTEMBl BEHTUJISAIINH, YOOPKH HaBO3a, pa3iadyd KOPMOB M BO-
JTOCHAOKECHUS;

- IPOEKTUPOBAHNE CUCTEMBI AJIEKTPUUECKOTO OCBEIICHNUS,

- MIPOEKTUPOBAHUE CHUCTEM OHIJIEKTPOCHAOKEHHUs (CUIIOBBIE pacIpeiei-
TEJbHBIC CETH, CETH 3a3eMJICHUsI M 3aHYJICHUS, TPYIIOBBIC CETH, CUCTEMBI 3a-
IIUATHI AIEKTPOCETEN )

OcymiecTBisis TPOEKTUPOBAHUE, HEOOXOJMMO YYUTHIBATh BCE JTOCTHKE-
HUS Hay4YHO-TEXHHUYECKOro Iporpecca. bompinas HOMEHKIATypa CyIIECTBYIO-
IIEr0 AJEKTPOOOOPYI0BAHMS, CLIOCOOHA PEIIUTh MPAKTUYECKHU BCE 3aJlaud TeX-
HOJIOTMYECKOro Tmporecca. [IpoeKTUpOBIIUKY OCTAeTCS JUIIb KBATHPHUIIUPO-
BaHHO MOJIOWTH K PEIICHUIO 33124 AIEKTPUPHUKAIIUN CEIbCKOTO X031CTRA.



1 HEJIU U 3AJAYU KYPCOBOI'O IPOEKTUPOBAHUASA

[lepexon cenbCKOTo XO03iMCTBA Ha MHAYCTPUAIBHBIE METObI IPOU3BO/-
CTBa, IIMPOKOE UCIOJb30BAHUE JOCTHXKEHUI HAYKU U TEXHUKHU TPEOYIOT KOM-
IJIEKCHOTO PEIICHUS psAlla BOIPOCOB B 00JACTH 3JEKTPUPUKALIMK CETBCKOXO-
3SIUCTBEHHOr0 TMpou3BojcTBa. [IpopaboTka 3THMX peleHui Ha COBPEMEHHOM
YpOBHE paccMarpuBaercs B aucuuiuimHe «lIpoexkTrnpoBanune cucteM 3JeKTpH-
dbukanuny. ITa TUCHUIUIMHA, 10 CYIIECTBY, UTOroBas, 0000IIaloIas U CUCTe-
MaTU3UPYIOIIAsl TEOPETUUYECKUE TMOJOKEHUS psia MPEAIIECTBYIONMX €l Jnc-
LHUIJIMH: «ABTOMAaTU3UPOBAHHBIA SJIEKTPONPHUBOI», «JIEKTPOTEXHOJOTUS U
AHEProcOEpPeKEHUE CEIBCKOI0 XO3AMCTBa», «NEKTPOCHAOKEHUE», «ABTOMA-
TU3aIMsl TEXHOJIOTMYECKUX TpolieccoBy, «OcBelienne u odmydenue» u ap. Ilo-
ATOMY TIPU KYpPCOBOM IMPOEKTUPOBAHUU N0 AucuuiumHe «lIpoextupoBanue
CUCTEM DJIEKTpU(PUKALMN» HEOOXOAUMO HCIIOJIb30BATh pPAHEE IMOITYYEHHBIE
3HAHUS MO MEPEUNCICHHBIM CMEXHBIM TUCIUIUIMHAM.

Llenu Kypcosozo npoexmuposaHnusi:

- 3aKpEIUICHHE TEOPETUYECKUX 3HAHWM, MOJYYEHHBIX NPU U3YYEHUU OC-
HOBHOM nuciMIuiMHbl «[IpoekTrupoBanne cucteM 3neKTpuUKaIuny; Ipruoope-
TE€HHWE HABBIKOB NMPOECKTUPOBAHMS IPOILIECCOB CEIIbCKOXO3SMCTBEHHOIO MPOMU3-
BOJICTBA;

- BBINIOJIHEHHE KYPCOBOT'O MPOEKTA JOLKHO MOKa3aTh CIOCOOHOCThH CTY-
JIEHTa CaMOCTOATENIbHO MPUMEHSTh MOJyYCHHBIE 3HAHUS MPU PEKOHCTPYKIUU
CUCTEM BJIEKTPU(DUKALIMU CETBCKOXO03ACTBEHHOT O IIPOU3BOICTBA;

- paboTa HaJ KypCOBBIM IIPOEKTOM IPHU3BaHA MOATOTOBUTH CTYIAEHTOB K
BBITIOJIHEHHUIO BBIITYCKHON KBATU(UKAITMOHHOW pabOTHI 11O U30paHHOU TEME.

B npoyecce gvinonnenus Kypcoeo2o npoekma cmyoenmoi:

- U3YYaloT MPAaBWIBHO MPUMEHATh HOPMATUBHBIE MaTEpHUabl, €IUHYIO
cucremy KoHCTpykTopckoi nokymentanuu (ECKJ/I), cripaBouHble MaTepualbl,
JUTEpaTypHbIE UCTOYHUKHU;

- IPUMEHSIIOT TUIIOBBIE IPOEKTHBIE PEIICHUS;

- AQHAJTU3UPYIOT MPOMEXKYTOUYHBIE PE3YIbTaThl, JAIOT OOIIYI0 TEXHUKO-
SKOHOMHUYECKYIO OLIEHKY MOJYyYE€HHBIM PE3YJIbTaTaM MIPOCKTUPOBAHUS;

- BBINIOJIHSAS TpaUUECKy0 YacTh MPOEKTA, CTYICHTHI YBS3bIBAIOT MaTe-
pHUajbl PaCYETOB C TEXHOJIOTUYECKUMHU U KOHCTPYKTOPCKMMU PEIICHUSIMU, T10-
JY4EHHBIMU B PE3YyJIbTATE MPOEKTUPOBAHU.



2 TEMATHUKA KYPCOBOI'O MIPOEKTUPOBAHUA

JI7isi BBITOJIHEHUSI KYPCOBOI'O MPOEKTAa MPENO0AaBaTeNlb BbIIAET CTYACHTY
3aJlaHuEe YCTAHOBJICHHOTO 00pasiia (MpujaoxkeHue A).

Pexomenayercs, 4ToObI 3a/1aHle Ha pa3pabOTKy KypCOBOTO MPOEKTa BbI-
JABAJIOCh B COOTBETCTBUU C TEMOW Oyaylled KBaTM(PUKALMOHHOW pabOThI, TO
€CTh IIPU BBIOOpE TEMBbI KypCOBOIO MPOEKTa PEKOMEHAYETCS YYUTHIBATH BO3-
MOXHOCTh JTaJIbHEUILIET0 KCIOJIb30BaHUSI MAaTEpHalOB KYpCOBOTO IPOEKTa B
COOTBETCTBUU C YTBEPKIACHHON TEMOM.

CTyaeHThI-OYHUKH, KaK MPaBUIIO, pa3padaThIBalOT MPOEKTHl PEKOHCTPYK-
UM CUCTEM 3JIEKTPU(UKALIMY PEATbHBIX CEIbCKOXO35MCTBEHHBIX O0OBEKTOB Ha
OCHOBE MaTEPHUAJIOB, MTOJTYYEHHBIX B IEPUO] IPAKTUKH.

[Ipu 3a0uHOl popme 00yUEHUSI TEMY KypPCOBOI'O MPOEKTA CTYJAEHT BHIOU-
PAET UCXOMSA U3 CBOCU MIPAKTUUECKOM JIEATEIBHOCTH U UHTEPECOB XO3SIMCTBA.

B kauecmse memwvl Kypco6o2o npoekma 8 cOOmeemcmeu ¢ npocpammol
OUCYUNTUHBL NPUHUMAIOMCAL:

- PEKOHCTPYKIIUSI CUCTEM JJIEKTPU(PUKALIMK U aBTOMATH3allUU KMBOTHO-
BOAYECKUX ()epM U KOMILUIEKCOB PA3JIMUHOI0 HAMPABIICHUS: MOJIOYHO-TOBAPHOM
(dbepMbI, MOJIOYHO-TOBAPHOTO KOMILIEKCA, CBUHO(EPM, KOMILJIEKCOB MO OTKOP-
My cBuHel, monoaHska KPC, nruiedepm u KOMIIJIEKCOB Pa3IMYHOTO HaIpaB-
JICHUS U T.J.;

- PEKOHCTPYKIMSI CUCTEM 3JIEKTPU(PUKALNHA U aBTOMATU3ALNK OOBEKTOB
MIPOM3BO/JICTBA: TEIUIMYHBIE U NMAPHUKOBBIE XO34KMCTBA, KOMILJIEKCHI Pa3IMYHBIX
HAIpPaBJICHUN U KOHCTPYKLIH;

- PEKOHCTPYKIUSL CUCTEM 3JIEKTPU(DUKAIMY U aBTOMATHU3AI[MU €IMHUYHO-
ro CeIbCKOXO3SMCTBEHHOTO OOBEKTa: KOPOBHHKA, TEJIATHHKA, CBUHAPHUKA,
NITUYHUKA, KOPMOIIEXa, 3epHOOOpa0aThIBAIOIIEIO0 00BbEKTA, OBOIIC- WIH (PpyK-
TOXPaHWJIUIIA, MEXAaHUYECKUX WJIA PEMOHTHBIX MaCTEPCKUX U T.J.

[IpoeKThI JOJIKHBI BBIOIHATHCS M0 PEATHHO CYIIECTBYIOIIMM WM IPO-
EKTHUPYEMBIM JJI1 KOHKPETHBIX YCIOBUM MPOU3BOJACTBEHHBIM OOBEKTAM.

Kpome Toro, npu pemieHun oOUMX BOMPOCOB MO 3JEKTPU(DPUKALINU U aB-
TOMATHU3ALMH JO00T0 U3 MEPEYUCIEHHBIX 00BEKTOB HEOOXOAMMO B COOTBETCT-
BUU C MPUHATON TEMOM, Oojee moapoOHO MpopadoTaTh BOMPOCHI IEKTPUDU-
KallMy U MOJIHOM WJIM YaCTUYHOW aBTOMATH3aI[MU OJJHOTO-ABYX OCHOBHBIX TE€X-
HOJIOTMYECKUX MPOLECCOB (TaK Ha3bIBaEMbIN «cneysonpocy). K Takum nporec-
caM OTHOCSITCS: JIOEHHWE KOPOB M MEepBUYHAs 00pabOTKa MOJIOKA, MPUTOTOBJIE-
HUE€ U pa3jlaya KOPMOB, MOTPY30YHO- pa3rpy304HbIe padOThl, CO3JJaHUE U TOJ-
Jep>KaHe MUKPOKJIMMAaTa, BEHTUJISLIKS, OUYMCTKA U CYIIKa 3€pHa, BOJOCHA0XKe-
HUE, YIPABJICHUE JIEKTPOIPUBOAOM IMOTOYHOU JIMHUU U Ap. TeMaTuky «cney-
gonpocay ONpeAeNsieT PyKOBOJUTEIb, OHA JIOJDKHA OBITh YETKO CPOopMyIHpo-
BaHa B 33JJaHUU Ha BBIMIOJIHEHUE KYPCOBOIO MPOEKTA.

Taxum obpazom, mema Kypcogo2o npoekma cKiaobl8aemcs u3 08yx 4acmell:



1. HanMEHOBaHUS CEJbCKOXO3SIMCTBEHHOIO MPOU3BOACTBEHHOIO OOB-
€KTa, KOTOPBIA JOJDKEH OBITh 3JEKTPUDUIIMPOBAH B MOJTHOM O00BEME C BBINOJ-
HEHHUEM OOIIEMH)KEHEPHBIX PACUETOB IO €0 ANEKTPUPUKAIUY;

2. «cneysonpocay, TOCBAIEHHOTO NETAJIBHON JJEKTPUPUKALNN U aB-
TOMAaTHU3ALMU OJHOTO-/IBYX OCHOBHBIX TE€XHOJIOTMUECKUX IMPOLIECCOB ISl JIaH-
HOT'O CEJIbCKOXO035MCTBEHHOTO IIPOU3BOJICTBEHHOTO OOBEKTA.

[Ipu BbIIAUE 3a7aHuUs MPENOAABATENb YTOYHSIET HAMMEHOBAHUE BHIOpaH-
HOM TE€MBbI, YKa3bIBas MACHOPTHHIE MTOKA3ATENH CEIbCKOXO03IMCTBEHHOTO MPOU3-
BOJCTBEHHOI'0 O0OBEKTa (YMCIIO rOJIOB, HAMPABIICHUE BBIPAIIMBAHUS U OTKOpMa
U T.J.), TEXHOJOTUYECKHE OCOOEHHOCTH COJEpPKaHUs )KUBOTHBIX U NTHULBI (KO-
POBHUK MPUBSI3HOTO COJAEPKAHUA, TEISTHUK C POIAWIbHBIM OTACIICHHEM, CBU-
HapHUK-MAaTOYHUK U T.J.) U JPYrU€ YTOUHSIOIINE JaHHbIC. Y TOUHSIOIINE J1aH-
HbIE MOKHO HE BBIHOCUTbH MOJIHOCTHIO HA TUTYJBHBIN JIUCT MPOEKTA, UX MPUBO-
JST CO CChUIKOM Ha 33JjaHKe B pa3Jiesie 0OIIel XapaKTepUCTUKNA 00BEKTA.

Tadauua 1 — TemaTuka KypcoBBIX IIPOEKTOB
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Huxe st npuMepa npuBeieHbl PEKOMEHAYEMbIE TEMbI KYPCOBBIX MPOEK-
TOB 10 AucuUILUIHE «[IpoekTrpoBaHre CUCTEM BIEKTPUDUKALAN:

- «PEKOHCTPYKIMSL CUCTEM SJIEKTpU(PUKALIMK CBUHAPHUKA-MAaTOYHUKA Ha
200 royIOB ¢ aBTOMAaTU3MPOBAHHOW CUCTEMOM MPUTOTOBJIECHHUS U Pa3ladyu Kop-
MOBY;

- «PeKoHCTpYyKIUS cUCTEM AIEKTPUDUKAIIUUA TETUIUIIBI JJ1s1 BRIpAIIIBAHUS
PaHHUX OBOILEH C CUCTEMOM aBTOMATUYECKOT'0 YIPABICHHUS] MUKPOKIUMATOM;

- «PexkoHcTpykuus cucrteM snekTpudukanuun Gepmel KPC npussizHOro
cojaepkanus Ha 120 rosoB ¢ aBTOMaTU3aIMed CUCTEM HAaBO30YOOPKH M HABO30-
YAAJICHUS.

Jlnst obsieryeHust npouecca BbIOOpa TEMbI KypCOBOTO MPOEKTa HUMKE MPHU-
BOJUTCS TaOJIMIIA, B KOTOPOH YKa3aHbl 00BbEKTHI AIEKTPUPUKAIIMN U peaii3ye-
MbI€ Ha HUX OCHOBHBIEC TEXHOJIOTMYECKHE MPOIIECCHI (OHU 3allITPUXOBaHbI Kpe-
CTUKaMH), dJEKTpUUKAIIUS KOTOPHIX JIOJDKHA OBITh OTpak€Ha B KYpPCOBOM
IIPOEKTE.

3 COCTAB, COAEPKAHUE U OB BEM KYPCOBOI'O ITPOEKTA

B coctaB KypcoBOro mpoekTa BXOASAT MOSICHUTENIbHAs 3alMcKa 00beMOM
He MeHee 30 cTpaHuI] BBIIOJHEHHOTO C MPUMEHEHUEM KOMITbIOTEPHON TEXHUKU
U JIBa JiicTa rpaduyeckoro marepuaina popmara Al.

Buvinonnenue noacnumenvHoil 3anucku u 2paguueckoii uacmu pyko-
RUCHBIM CROCOOOM He Oonyckaemcal!l!

B xypcosom npoexme (0ondcHbl Haumu ompadicenue ciedyroujue 0npo-
Cbl):

Beenenne. M3nararorcs neneBoe Ha3HAYEHUE TEMBI, PEIICHUE KaKOW
MPAKTHUYECKON 3a/1aud KOHKPETHOTO MPEANPUATUS CIOCOOCTBYET AaHHBIM Kyp-
coBoil npoekT (1 - 2 cTp.).

1 Kpatkas xapakTepucTuka oObeKTa MPOCKTUPOBAHUS C aHAJIM30M CyILIe-
CTBYIOILIETO YPOBHSI 3JEKTPU(UKAIIMN U BBIOOPOM MPOU3BOJICTBEHHBIX MPOIEC-
coB 1151 anekrpudukaiuu (3 - 4 crp.).

2 BbIOOp OCHOBHOI'O TEXHOJIOIMYECKOT0 0O00PY/I0BaHUS B COOTBETCTBUU C
TEXHOJIOTHYECKUMHU CXEMaMHU OTAENIbHBIX JIMHUI WA MPOILIECCOB COTJIaCHO TH-
noBomy npoekty (1 -2 ctp.).

3 BriOop u pacyer: 3JeKTpONnpUBOAA, SJIEKTPOHATPEBATENbHBIX YCTAHO-
BOK, IPUOOPOB OCBEILIECHUS U OOIY4YEHHUs, BOJOCHAOXKEHHS, IJIEKTPOTEXHOJIO-
I'MU, CUJIOBBIX U OCBETUTEIBHBIX CETEH, 3JIEKTPUUYECKHX CXEM W almapaTypbl
3alIMUTHl U yrpaBiieHud. [IpoekTupoBaHre CXeM aBTOMATU3ALMKU U YIIPaBJICHUS
OCHOBHBIMM TE€XHOJIOTMYECKUMHU TpoIeccaMu (10 3aJaHUI0 pyKOBOAUTENS, 15 -

20 ctp.).



4 OnpeneneHue NOTpeOHOM, YCTAHOBJICHHOM M MaKCUMAJIbHOW MOIIHO-
CTEH, rOJOBOr0 MOTPEOJICHHS SJIEKTPOIHEPTUH 10 KAKIOMY OOBEKTY 3JIEKTPH-
¢ukaruu. Ilo rpadukaM Harpy3ku Wid ¢ MOMOUIBIO COOTBETCTBYIOIIMX KO-
(PUIIUEHTOB ONpEAEIICHNE PACUETHON Harpy3Kku JJid BCero o0beKkTa, 000CHOBA-
HUE MOIIHOCTH U THIA UCTOYHUKA NTuTanus (5 - 6 cTp.).

5 Pacder BHYTpeHHEW CHJIOBOM CETH: BBIOOp almapaTypbl YIPABICHUS U
3alIUThI CXeMbI AekTpocHadxenust 380/220 B, BbIOOp cedyeHUi U MapoK Mpo-
BOJIOB 1 KaOeJel, pacyeT TOKOB KOPOTKOTO 3aMbIKaHus (5 - 6 cTp.).

6 Pa3zpaboTka MeponpusATU MO OXpaHE TPyJa U TEXHUKE OE30MaCHOCTHU
(1-2ctp.).

['paduueckas yacTh B BHJE€ ABYX TEXHHMUECKUX uepTexeil (popmara Al,
Ha KOTOPBIX JOJHKHO OBITh OTPAXKEHO:

— IUIaH TPOEKTHUPYEMOTO MPOU3BOJCTBEHHOTO OOBEKTa C HAHECEHHUEM
BHYTPUXO3SIUCTBEHHBIX AJIEKTPUUECKUX CETEH, MPOBOJIOK M 3JIEKTPOOOOPYIO-
BaHUS, a4 TAKXKE€ PACUETHBIE CXEMBbI AJIEKTPOOOOPYIOBAHUS U OCBELIEHUS, IKC-
IJTMKALMK, YCIOBHBIE 0003HAYEHUs, TEXHUUECKUE XapaKTEPUCTUKH U JIp.;

— CTPYKTYpHasl, IPUHLUNHAIbHAS. U MOHTAQXHAS JIEKTPUUECKUE CXEMBI
aBTOMAaTH3allMd U YIPABICHHUS OCHOBHBIMU TEXHOJOTMYECKMMHU IpolieccaMu
(Mo 3aaHUI0 PYKOBOAUTENS), rpaduKH, AHArpaMMbl, TaOJIULIbI, YEPTEKU O0-
IIMX BUAOB IIKa(OB, MyJIbTOB YIIPABICHUS.

Ha nucrax rpaduueckoil yacTu (AE€MOHCTPALIMOHHBIE JIMCTHI, IIJIAKaT)
JAI0TCSI CXEMBI: CHIJIOBOTO 3JIEKTPOOOOPYIOBAHUS, ABTOMATU3allUH, 3aHYJICHUS,
pacyeTHbIE CXEMBbI: AKCIUIMKAI[MU, YCIOBHBIE OOO3HAUEHMsI PEIAKO BCTpEYaro-
LIUXCS DJIEMEHTOB CXEM, TEXHUYECKUE XapaKTEPUCTUKH U JIp.



4 IIPABUJIA O®OPMJIEHUS MOSACHUTEJIBHOM 3AIIUCKA

OdopmieHne MOACHUTENbHOW 3aMMCKUA U YEPTEXKEUN BBITOIHIETCS B CO-
OTBETCTBUM ¢ TpeOoBaHMsIMU ['ocynapcTBeHHOro cranaapra Poccuiickoin @e-
nepaunu ot 1 nronsa 1996 r. «kEquHas cucrema KOHCTPYKTOPCKOM JTOKYMEHTA-
uu. Oo1IMe TpeOoBaHUs K TEKCTOBBIM JOKYMEHTaM).

Marepran NOSICHATEIBHON 3aIUCKU CIEAYET U3JIararb IpaMOTHO, B JIOTH-
YECKOM MOCIeA0BaTEIbHOCTH, IO BOBMOXKHOCTH KpPaTKo, HO HE B yliepo conep-
*aHuto. He ciaexyer BKIIIOUaTh B 3aMUCKY ONPENEICHUE OOMIEM3BECTHBIX MMOHS-
TUM, U3JIaraTh OOIIENPUHSITHIE METO/IBI pacueTa, 3aMMCTBOBAHHBIE U3 YUeOHHKA
WiM cnpaBouyHuka. HeoOxoaumo crenaTh CChUIKY Ha JMTEPATYpy, yKas3aB B
KBaJPATHBIX CKOOKAX MOPSIKOBBIA HOMEpP U3 CHHUCKA JIUTEPATYPhl, TPUBOAUMO-
r'0 B KOHIIE OSICHUTEIIbHOW 3aIHUCKH.

Kaxnass crpanmiia Tekcra JOJKHA OBITh MPOHYMEpPOBaHa apabCKUMU
urdpamu, MPOCTaBIAEMbIMU B HIPKHEW YACTH IO LIEHTPY CTPaHULBI.

ConepxaHue MOSICHUTEIBHON 3alUCKU JOJIKHO OBITH pa3/iesieHO Ha pa3-
JeJbl, TOAPAa3AeIibl U MyHKThI. Kaxaplil pa3ien TekcTa He00X0AUMO HaYMHATH C
HOBOW CTpaHUIIbL. Pa3nensl JOJKHBI UMETh MOPSAIKOBYIO HYMEPALHIO B IIPEE-
Jax BCEW 3amuCcKU U 0003HA4aThCsl apaOCKuMU Iudpamu 0e3 TOYKU B KOHIIE.
Paznensl u mogpaznesnsl T0MKHBI IMETh HAMMEHOBAHHUSI, KOTOPBIE 3alMChIBAIOT
B BHUJIE 3ar0JIOBKOB MPOMUCHBIMU OyKBaMH 0€3 TOYKH B KOHIIE, HE MOTYEPKU-
Basi, 3arOJIOBKHM JIOJDKHBI KPAaTKO M YETKO OTpaXkaTb COAEp>KaHUE Pa3/cIiOB,
roapaszesioB. [IepeHocs CII0B B 3ar0JIOBKAX HE JTOITYCKAKOTCS.

[Toxpasnenbl JOJDKHBI IMETH HYMEPALMIO B IPEAEIAX KaXI0TO pa3ela.
Homep noapaszzena cocTouT U3 HOMEpPA paszenia U MoApa3nieiia, pa3aeIeHHbIX
TOYKOU. Pa3nenpl, Kak W MOJpa3aesbl, MOTYT COCTOSATh M3 OJHOTO WM He-
CKOJIBKMX ITYHKTOB. Homep ImyHKTa TOJKEH COCTOSATh U3 HOMEpa pasziena, mox-
pas3ziena v MyHKTa, pa3JAeeHHbIX TOUYKaMu. B KOHIIE HOMEpa MyHKTa TOYKa HE
craButcs. IlyHKTBI, Kak, MpaBUiIO, 3arojJOBKOB HE UMEIOT. Henb3s mnomemars
3aroJIOBKU TJIAB, PA3JEJIOB U MOAPA3/IEIIOB B KOHIIE CTPAHUIBI.

BHyTpu myHKTOB MOT'YT OBITh PUBEACHBI Nepeuncienus. [lepen kaxaon
MO3UIIMEN MEepeUnciaeHus: CiaeAyeT CTaBUTbh, JepUC WK, TP HEOOXOIUMOCTU
CCBUIKM B TEKCTE JOKYMEHTA Ha OJIHO M3 MEePEUUCICHUI, CTPOUYHYIO OYKBY, I1O-
CJie KOTOpPOU cTaBUTCA CKOOKa. Ka)KIblil MyHKT U EPEUYHCIICHUS 3aIIUCHIBAIOTCS
¢ a03alHOrO OTCTYTIA.

PaccrosiHne Mexay 3arojloBKOM M TEKCTOM IPHU BBITOJIHEHHWH ITOSCHH-
TEJIbHOW 3alMCKU C NPUMEHEHHEM IMEeYaTarIMnX yCTpoucTtB OBM nmomxHO
ObITh paBHO 3, 4 uHTepBasaM. PaccTrosiHMEe MEXIy 3arojoBKaMH pasjeiia u
noapasnena - 2 uarepana. Kaxaplid pa3iesn TEKCTOBOrO JTOKYMEHTAa PEKOMEH-
JyeTCsl HAUUHATh C HOBOT'O JIUCTA (CTPAHMILBI).

TexcT JOKyMeHTa JIOJKEH OBITh KPAaTKUM, YETKUM M HE UMETh Pa3jivy-
HbIX ToJIKOBaHUH. [Ipu n3n0keHnn o0A3aTeNbHBIX TPEOOBAHUN B TEKCTE JOJIK-
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Hbl TPUMEHSTHCA CIIOBA <JIOJDKEH», «CIEIYET», «HEOOXOAMMO», «TpeldyeTcs

4TOOBI», «HE JOMYCKAeTCs» U T.A. [IpH U3II0KEeHUU IPYyrux MoJ0KEHUMN Cleay-

€T MPUMEHSTH CJIOBA «MOTYT OBITbY», «KaK MPABUIIO», «IIPU HEOOXOAHUMOCTH,

«MOXeT ObIThb» U T.A. IIpy 3TOM JOmMycKaeTcsi UCIOIb30BaTh MOBECTBOBATEIb-

Hy10 (HOpMY H3JIOKEHUSA TEKCTa, HAIPUMEpP, «IIPUMEHSIOT», «YKAa3bIBAIOT» U

T.I. B KypcOBOM MpOEKTE JAOKHBI TPUMEHATHCS HAYYHO-TEXHUYECKUE TEPMU-

HbI, 0003HAYEHHUS U ONPEJIECTCHUSA, YCTAHOBJIECHHbBIE COOTBETCTBYIOIIMMHU CTaH-

JapTamu, a IpU UX OTCYTCTBUU — OOILETIPUHSATHIE B HAYYHO-TEXHUUECKOU JIH-

Teparype.

B mexcme kypcoseoeo npoexma ne donyckaemcsi:

— IPUMEHATHh 00OPOTHI Pa3rOBOPHON PEUYH, TEXHULIM3MBI, TPO(HECCHOHAIU3MBI;
— NPUMEHSITH ISl OTHOTO M TOTO K€ MOHSATHUS PA3JIMYHbIE HAYYHO-TEXHUUECKHE
TEPMUHBI IPU HATMYUU PA3HO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

— IPUMEHSATH NMPOU3BOJIbHBIE CJIOBOOOPA30BAHNS;

— NPUMEHSTh COKPAILIEHUS CJIOB, KPOME YCTAHOBJICHHBIX MpPaBUJIaMU PYCCKOU
opdorpadpun;

— TpUMEHATHh 3Haku: (-) (MuHyC), O (mmamerp), < (MeHsblne), > (O0mbIIE),
= (paBHO), # (HE paBHO), Ne (HoMep), % (mpoleHT), > (00JIbIlIE WM PaBHO),
< (MEHbIIIE WK PaBHO) — CJEAYET MUCAaTh ’TU 0003HAUYECHHUSI CIIOBAMH.

B ¢dopmynax B kauecTBe CUMBOJIOB CIEAYET HNPUMEHSATH O0O3HAYEHUS,
YCTAHOBJIEHHBIE COOTBETCTBYIOIIMMHU TOCYJAPCTBEHHBIMH CTaHAapTamu. Bce
0003HAUYEHHS €OUHULl PU3NYECKUX BEJIUYHUH JOJIKHBI COOTBETCTBOBATH MEXIY-
HaponHou cucteMe CU. DT 0003HaueHUs HEb3sl MHUCaTh B OJHOM CTPOKE C
dbopmynamu (cpazy nociie HopMyIbl), UX CIEIyeT MUCATh B KOHIIE PacueToB.
[TosicHEeHHsI CUMBOJIOB M YMCJIOBBIX KO3((PUIIMEHTOB, BXOAAIIUX B (OpMyIy,
€CJIM OHU HE TOSICHEHBI paHee B TEKCTE, JOJIKHBI ObITh MPUBEICHBI HEMOCPE/I-
CTBEHHO 11oJ GopMyioi. [ToscHeHUsT KaKI0ro0 CUMBOJIA CIEAyeT AaBaTh C HO-
BOM CTPOKM B TOM IOCJIEIOBATEIBHOCTH, B KOTOPOW CUMBOJIBI MPUBEIECHBI B
dopmyne. Ilepasi cTpoka MOSCHEHHS JOJKHA HAYMHATHCS CO CIIOBA «TIIe» U
0e3 IBOETOUHs 1OCIIE HETO.

IIpumep: Tok B anekTpuueckoil 1enu I, A BIUUCIAIOT 110 (hopmyIe:

=Y (4.1)

z
rae U — HanpshDKEeHUE Ha YYacTKe DJIEKTPUYECKOH LienH, B;
Z — TIOJIHOE CONPOTHUBIIEHUE AIEKTPUUECKOM 1enn, Om.
dopmyJibl JOJKHBI HYMEpPOBAThCS CKBO3HOM Hymepaluend apaOCKuMu
urdpamu B mpenenax paszaena, KOTOphIE 3alUCHIBAIOTCS HA YpPOBHE (POPMYIIbI
crpaBa B Kpyriibix ckoOkax. Homep ¢opmysbl cocTouT M3 HOMeEpa paszelia u
MOPSIZIKOBOrO HOMeEpa (popMyIibl B pasjiese, pa3AesieHHbIX TOYKOM. CChUIKK B
TEKCTE Ha MOPSAIKOBbIE HOMEpa (hOpMYIT 1at0T B CKOOKaX.
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5 IPABHUJIA O®OPMJIEHUS TPA®UYECKON YACTH

['paduueckuii maTepran KypcoBOro MpOeKTa BKIIIOYAET ABa JIMCTa (op-
Marta Al, BBIIIOJIHEHHBIX C UCTIOJIb30BAHUEM KOMITBIOTEPHOIN TEXHUKHU.

Ha nepBom nucTe BBINMOIHSAETCS IIJIaH PACIOJIOAKEHUS CUIIOBOTO 3JIEKTPO-
000pYyJI0OBaHHSI OCHOBHOT'O MPOU3BOJICTBEHHOIO MOMEIIEHHSI O0BEKTA IEKTPH-
(uKalum, ¢ pacueTHON CXeMOM 3JIeKTpooOOpyI0BaHus U ocBeleHus. Ha miane
TOHKMMH JIMHUSIMU TIOKA3bIBAIOT MPEIEIbHO YIPOUIEHHYIO CTPOUTENbHYIO
4acTh 3/1aHUs (IMIOMEUIEHUs) U KOHTYpPbl TEXHOJOTHMYECKOro 0OOpYIOBaHUs, a
AJIEMEHTHI AJEKTPUUYECKUX CETEH U 3JIEKTPOOOOpYAOBaHUS BBIIACISIOT OoJiee
TOJICTBIMU JIMHUSIMH.

Ha niane cumoBoro 3nekTpooOopyI0BaHMs OKOJIO YCIOBHOTO M300pake-
HUS TPUEMHHUKA SJEKTPUYECKOW 3HEpPruM (JIEKTPOJBUraTeb, BOJOHArPEBaA-
TeJb U T.J.) NUIIETCSA JpOOb, B UUCIUTENIC KOTOPOU YKa3bIBAETCS HOMEP TOKO-
IIPUEMHIKA, a B 3HAMEHATEJIE — €r0 HOMUHaJIbHAas MOITHOCTh B KBT. Ha BeiHOC-
K€ OT CWJIOBOM CETH, UIYyIIEW K TOKOIMPUEMHHUKY, B YHCIUTENE YKa3bIBAETCS
MapKa M KOJIMYECTBO KaOesiel WM MPOBOJIOB, YUCJIO U CEYEHHUE KUJ, a B 3HA-
MEHaTeJe — Coco0 MPOKJIAJIKH.

Ha BTOpOM nucTe HEOOXOIUMO MPUBECTU CTPYKTYPHYIO ((DYHKIIMOHAIIb-
HYI0 WIN OJIOK-CXEMY) U HNPUHIUIUAIBHYIO 3JIEKTPUUYECKYIO CXEMbl aBTOMATH-
3allMU ¥ YNPABICHUS] OJHUM WJIM ABYMSI OCHOBHBIMHU TEXHOJOTHMYECKHUMH IPO-
1eccamu (10 3aJJaHUI0 PYKOBOJUTEISA), @ TAKXKE€ HEOOXOAUMBIE JJISI TIOSICHEHUSI
MIPUHIMIIA paOOThl AUArpaMMBbl, TPAPUKH, YEPTEKU OOMIMX BUIOB YCTAHOBOK,
mKagoB, MyJIbTOB YIIPABICHUS.

[Ipu npoeKTUPOBAHUU CXEM HAJ0 CTPEMUTHCS K MX KOMIIAKTHOCTH, HO HE
B yliepO SICHOCTH M YMTaeMOCTH. JlJis 3TOro cxema JIOJKHA COJEpXaTh Hau-
MEHBIIIEE KOJIMYECTBO M3JIOMOB M NEPECEUCHHI JMHUN CBSI3H, a PACCTOSHUE
MEXy COCEHUMU MapajlyIeIbHBIMU JUHUSMHU CBSI3U JIOJDKHO OBITh HE MEHee 3
MM.

Ha npuHImMnuanbHoi 2JIeKTPUYECKON CXeMe ITOKa3bIBAOT:

1 Cxemy rnaBHbBIX (CHUJIOBBIX) Iiernieid. Ee BBIMOMHSAIOT 0OBIYHO B pa3Bep-

HYTOM BHUJIE U B MHOTOJIMHEHHOM M300paKEHUH.

2 llenu ympaBiieHUs], PETYJIUPOBAHUS, 3aIUTHl U3MEPEHUS U CUTHAIIM3A-

117178

3 Haanucu, nosICHAIOMIKME TPUHIUI Pa0O0THI LIETIe aBTOMAaTUKHU U YIIPaB-

JICHUA.

Bce 351eMeHThl TPUHIMITAATIBHBIX CXEM HM300pa)karoT B BUAE YCIOBHBIX
rpaguyeckux 0003HAUYECHHI, YCTAHOBJIEHHBIX B COOTBETCTBYIOIIUX CTaHIAApTaX
ECK/J. KoMmmyTupyoomnme ycTporucTBa H300paKaroT B OTKIFOUEHHOM IOJIOKE-
HUW, TO €CTh NPU OTCYTCTBUM TOKa BO BCEX LEMAX CXEMbl M HUCKIOYECHUU
BHEIIIHUX MEXaHWYECKHUX CHJI, BO3JICUCTBYIOIINX HA MOJIBU)KHBIC YACTH aIllapa-
ToB. [lepekimouareny, He UMEIOLIME OTKIIOUEHHOIO MOJIOKEHUS, N300paxKaroT
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B OJIHOM U3 MOJIOKEHUH, MPUHITOM 3a ucxogHoe. KoHTakTel mpubOoOpoB, u3me-
PAIOIIMX TEXHOJOTWYECKHUE IMapaMeTphl, HapUMEp, TEMIIEpaTypy, JaBJICHUE,
MTOKA3bIBAIOTCSI B COOTBETCTBUM C MX MOJIO)KEHUEM IPU ONTUMAILHOM 3Haye-
HUU 3TUX NapaMeTPOB.

Kaxnpiii 371€MeHT, N300paKeHHBIA Ha CXEME, TOJKEH UMETh MO3HUIIMOH-
Hoe obo3HaueHue o ['OCT 2.710-81. [To3ummonHoe 0003HaUEHUE COCTOUT U3
IBYX yacten (nByxOykBeHHBbIN kox). [lepBast 4yacTh COIEPAKUT JABE MPOMHUCHBIE
OYKBBI JJaTUHCKOro ajipaBuTa, 0OO3HAYAIOUIME YCIOBHBIA KOJ 3JIEMEHTHI, a
BTOpas 4acTh — NOPAAKOBBIM HOMep dneMeHThl. Hanpumep: KK2 - BTopoe anek-
TPOTEIIOBOE pEJIE.

Tadauua 5.1 — BykBeHHbIe KOAbI Han0o0J1ee pacPOCTPAHEHHBIX BUA0B 3JIEMEHTOB

[TepBas O6ykBa koaa

I'pynna BUIOB 351€EMEHTOB

[Ipumepsl BUOB 27IEMEHTOB

(oOs13aTenbHas)
. Ycunurenu, npuOopskl Teneynpas-
A YerporictBa » IPHOOP ynip
JICHUs, JIa3€pPbl, Ma3epbl
[IpeobpazoBatenu HEITEKTpUUE-
CKUX BEJIMYUH B AJekTpuueckue |['pomMkoroBopurenu, MUKpO(OHBI,
(KpoMe TeHepaTOpOB U UCTOYHHU- | TEPMOIJIEKTPUUECKHE YyBCTBUTEb-
B KOB MUTAHU) WU HA0OOPOT aHa- |HBIE AIEMEHTHI, IETEKTOPbl HOHU3U-
JIOTOBBIE WJIM MHOTOPa3psAHbIE  |PYIOLIUX U3Jy4YE€HH, 3BYKOCHHUMa-
npeoOpa3oBaTeny Wi JaTYUKH | TEJU, CEIbCUHbI
JUISl YKa3aHWS WIN U3MEPEHHUS
C KonneHcaropsl
CxeMbl UHTErpAJIbHBIEC AaHAJIOTOBBIE
D CxeMbl UHTErpaJIbHbIC, MUKPO- U IU(PPOBBIC, TOTUUECKHUE DIIEMEH-
cOopKHu TBI, YCTPOMCTBA IMAMSTH, YCTPONCTBA
3aICPKKH
OcBeTuTeNnbHBIE YCTPOICTBA, HAIPE-
E DJIEMEHTBI pa3HbIE yCTp - Harp
BATEJIbHBIC 3JIEMEHTHI
JIMCKpETHBIE DIIEMEHTHI 3aIUTHI 110
Paspsaauky, npegoxpaHureny,
F . TOKY U HallpsKEHUIO, TUTABKUE TIpe-
YCTPOWCTBA 3AIUTHBIC
JNOXPAHUTEIH, PA3PSIIHUKA
Barapeun, akkyMyJsTOpBI, JIEKTPO-
I'eneparopsl, ICTOYHUKU IIUTA- PCH, AKIYMY PPl P
G XUMUYECKHE U DJIEKTPOTEPMUUECKNE
HUs1, KBAPLIEBBIE OCLHUIUISATOPBI
MCTOYHUKH
u YcrpoiicTBa nHAMKaMOHHbIE U | [IpuOOpHI 3ByKOBOM U CBETOBOM
CUTHAJIbHBIC CUTHAJIM3ALINN, WHIUKATOPbI
Pene TokoBBIE U HAIIPsKEHUS, PENe
K Pene, kOHTaKTOpBI, yCcKaTEIN AJIEKTPOTEIUIOBBIE, PEJIE BPEMEHH,
KOHTAKTOPbI, MArHUTHBIE ITyCKaTEIN
L Karymku naaykTuBHOCTH, Opoc- |[Ipoccenn TIOMHUHECIEHTHOTO OC-
cenu BEILICHUS
JIBUTaTenu moCcTOsIHHOTO U Iepe-
M JIBurarenn
MEHHOI'0 TOKa
P [Tpubopsl, u3mepuTensHoe 0060- |[loka3pIBaroIIKe, pErUCTPUPYIOIIHE
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pylloBaHuE

U U3MEpUTENbHbIE TPUOOPHI, CUeT-
YUKH, YaChI

Brixmrouarenu u Pa3BCANHUTCIIN

Pa3’I)GJII/IHI/ITGJ'II/I, KOPOTKO3aMbIKAaTC-

Q 7Y, aBTOMAaTUYECKUE BBIKIIOYATENIN
B CHUJIOBBIX IIETISIX
(cuioBbIe)
[lepemenHble PE3UCTOPHI, TOTECH-
R Pesuctopsl LUOMETPBI, BApUCTOPBI, TEPMOPE3U-
CTOpBI
YcTpoiicTBa KOMMYTaIlMOHHbIE B |BhIKitouarenu, nepexiitouaTent,
S LENsX YIpaBJieHUs, CHTHAIN3a-  BBIKJIIOUATENH, cpabaThIBAIOLIUE OT
LMW U U3MEPUTENIbHBIX pa3IMYHbIX BO3/IEHCTBUIMA
T Tpanchopmaropsl, aBToTpanc- | TpaHchopMaTOpbl TOKA U HaIpsKe-
dhopmaTopbl HUS, CTAOUIIN3aTOPHI
[IpeoGpa3zoBarenu anekTpuye- MonynsaTopsl, 1eMOIYIATOPSI, AUC-
U CKUX BEJIMYHUH B JIEKTPUUYECKUE, |KPUMUHATOPbI, HHBEPTOPHI, IPEOO-
YCTPOWCTBA CBSI3U pa3oBaTeNIM YaCTOThI, BBIIPSIMUTEIH
DNEeKTPOHHBIE JIAMIIbI, TUO/IbI, TPaH-
[Ipubopsl 351eKTpOBaKYyMHBIE, P » AMOJIBL, TP
\Y 3UCTOPBI, TAPUCTOPHI, CTAOUIUTPO-
MOJIYIIPOBOAHUKOBBIE
HBI
JluHuu U >1eMEHTHI CBEPXBBICO-
W . BonHOBOIBI, UNIOJIN, AHTCHHBI
KOM 4aCTOThI, @aHTEHHBI
TeipH, THE3A, pa30OpHBIE COEU-
X CoennHEHUST KOHTAKTHEIC pH, Ja, p P a
HEHUs, TOKOChEMHUKH
v YcTpoiicTBa MEXaHUYECKHE C DneKTpoMarHuTHbIE My ThI, TOPMO-
AJIEKTPOMArHUTHBIM IPUBOJIOM |32, TATPOHBI
7 YcTpolicTBa OkOHeuHble, puiibT- | JIMHUM MOJEeIMpPOBaHNs, KBaplIeBbIe

PBl, OTPAHUYUTEIN

GbuIBTPHI

Tadauua 5.2 — [Ipumepsl ABYXOYKBEHHBIX KO/10B

HepiajﬂgyKBa I'pynna Bunos IIpumepsl BUIOB JIByXOyKBEHHBIH
AJIEMEHTOB AJIEMEHTOB KO
(oOs13aTenbpHas)
A YcerpoiictBo (o6riee 0060-
3HAUYCHHE)
B [IpeoGpaszoBarenu He- [ poMKOroBOpUTEIH BA
IEKTPUYECKUX BENUYUH MarHuTOCTPpUKIIMOHHBIN BB
B 2JIEKTPUUYECKHE (KPOME |[IJICMEHT
TEHEPaTOPOB U UCTOYHHU- |J[eTEKTOP HOHU3HUPYIOIINX BD
KOB IIUTAHUA) WIN Ha-  \U3JIyYCHUH
000pOT aHaJIOroBbIE UK |CeNlbCUH-TTPHEMHHK BE
MHOTropaspsansie Mpeod- | TenedoH (Karcroin) BF
pasoBaTeny Wik JaTYUKU |CenbCUH-TaTYUK BC
JUISL yKa3aHWs WU U3Me- | TernoBoil JaTYukK BK
pCHMA DoT027EMEHT BL
Muxkpodon BM
JlaTuuk naBieHUs BP
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[Ibe303EMEHT BQ
JlaT4MK 4aCTOTHI BPALLICHUS BR
(Taxorenepatop)
3BYKOCHUMATEIb BS
JlaTuuk ckopocTu BV
Konpaencaropsl
CxeMma nHTETpanbpHas aHa- DA
JIOTOBAst
Cxema uHTerpayibHasi, nud-
CxeMmbl HHTErpajbHbIe, |pOBas, JOTUYECKHI dIe- DD
MHUKpPOCOOPKHU MEHT
YcTpoiicTBa XpaHEHUS UH- DS
dbopmanuun
Y CTpOUCTBO 3aI€PKKU DT
HarpeBaTenbHblid 3JIEMEHT EK
DJIEMEHTHI pa3HbIC Jlammia ocBeTuTenbHas EL
IIupomnarpon ET
JIMCKpETHBIN DJIEMEHT 3a-
LIUTHI IO TOKY MTHOBEHHO- FA
o JIEUCTBUSI
JIMCKpETHBIN DJIEMEHT 3a-
Pa3psanuuku, npenoxpa-
. LIATHI 110 TOKY UHEPIUOH- FP
HUTEIU, yCTPOKCTBA 3a- .
HOT'O JEHCTBHUS
LIUTHBIE ”
[Ipenoxpanureins IIaBKUn FU
JIMCKpETHBIN DJIEMEHT 3a-
LIUTHI 110 HANIPSIKEHUIO, FV
pa3psiIHUK
I'enepaTopsl, ICTOYHUKU
PaTOPHL, Barapes GB
MIATAHUS
[Tpubop 3ByKOBOI cUrHa- HA
. JU3aLUU
YcerpoucTBa HHAMKALIN- ”
NupukaTop CHMBOJIBHBIN HG
OHHBIC U CUTHAJIbHBIE -
[Ipubop cBeTOBOM CUTHAIIU- HL
3
Peie TokoBOE KA
Pene ykazarenbHOE KH
Pene anekrporemnosoe KK
Pene, koHTaKTOpBHL, ITyC- »
KoHTakTop, MarHUTHBIN
KaTenu KM
ITyCKaTelb
Pene Bpemenu KT
Pene nanpsxenus KV
Karymku naayktuBHo- | [Ipoccenp JIOMUHECIEHT- 1L
CTH, APOCCEITN HOT'O OCBEILCHHUS
JIBurarenun
[Ipubopsl, U3MepUTENb- |AMIEpPMETP PA
HOe 000pyIoBaHUE CyeTuuK UMIYJIHCOB PC
IIpumeuanne. Couyeranue YacroTomep PF
PE npumeHnsaTs He 10- CueTyuk aKTUBHOW SHEPIUU Pl
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IIyCKaeTCA CdeTunK peakTUBHOM SHEP- PK
THH
Ommetp PR
Peructpupyrommuii npudop PS
Yacel, u3amepuTenb BpeMEHU PT
JNENCTBUS
BosbsT™eTp PV
Bartmertp PW
Brixarouarenu u pasbe- |BbIkintodaTens aBTOMaTH4E- QF
JUHUTEIN B CUJIOBBIX 11€- |CKUI
msix (oHeprocHabdxxenue, Koporko3ambikaTenb QK
EHTT;I.{)HG 0bopynoanus PasbseaunuTenn QS
Tepmopesucrop RK
[ToreHunomerp RP
Pesucropsl »
IIIyHT U3MEPUTEIBHBIN RS
Bapucrop RU
Brixmrouarens unu nepe- SA
KJIFOYaTeIb
YcrpoiicTBa KOMMyTalli- | BBIKIIOYaTENb KHOIOYHBIN SB
OHHBIC B IIEMSAX yMpaBiie- BbIkitouarens aBTomaTuye- SF
HUs, CUTHAJIN3ALUU U CKUM
WU3MEPUTENBHBIX BrikmouaTtenu, cpabatbl-
[Ipumeuanue. OG03Haue- BaroUMe OT PATUYHBIX
Hue SF NpUMEHSIOT Il  |BO3JACHCTBUM:
anmapaToB, HE UMEIOIINX (0T YPOBHS SL
KOHTAKTOB CUJIOBBIX ILI€- |OT JAaBJICHUS SP
neun OT MOJIOKEHHUS (IIyTEBOI) SQ
OT 4aCTOThI BPALCHUS SR
OT TEMIIEPATYPHI SK
Tpanchopmarop Toka TA
Tpanc(hopMaTOpi, aBTO- DNeKTpOMarHUTHBINA CTaOu- TS
TpaHnchopmMaTopsl M3aTOp
Tpanchopmarop Hanpsixke- TV
HUs
YcrpolicTBa CBsI3U Moaynstop UB
Hemonynstop UR
[IpeobpazoBarenu snek- | JluckpuMuHaATOP Ul
Tpudeckux BennuuH B |[IpeoOpa3oBaTenb 4acToT-
JJIEKTPUYECKUE HBI1, UHBEPTOP, TEHEPATOP Uz
YaCTOTBI, BHIIIPSIMUTEIb
Jlnon, ctabuianTpoH VD
[Ipubops! snekrpoBaky- |[IpubGop 3neKTpoBaKyyM- VL
YMHBIE U TIOJIYIIPOBOJI-  |HBIN
HUKOBBIE Tpan3ucrop VT
Tupucrop VS
JIuanu u s3nementsl CBY |OTBEeTBUTEND WE
KopoTko3ambikaTennb WK

15



BenTuiib WS
Tpauchopmarop, HeEOHO- WT
AHTOHHLL POIHOCTD, (hazoBpamiaTeIb
ATTeHI0aTOp WU
Aunrtenna WA
TOKOCHhEMHHUK, KOHTAKT XA
CKOJIb3SIIUI
[TeIpB XP
X CoennHEHUST KOHTAKT- THeso XS
HBIE
Coenunenue pa30oopHoe XT
COGI[I/IEII/ITGJ'IB BBICOKOYAC- W
TOTHBIN
DJIEKTPOMArHuT YA
Topmo3 ¢ 27IeKTPOMarHuT- YB
YcTpoiicTBa MEXaHWYE-  |HBIM ITPUBOOM
Y CKHE C DJIEKTpOMAarHuT- MydTa ¢ 2IeKTpOMarHuT- vC
HBIM NPUBOAOM HBIM NPUBOAOM
DJIEKTPOMAarHuTHBIN Ia- YH
TPOH WJIU TUIUTA
YcerpoiicTBa OKOHEUHbIE |OrpaHU4MTEIND ZL
Z (uutbTpBL, @uibTp KBapLEBBINA ZQ
OTpaHUYUTENH

Tadauua 5.3 — BykBeHHbIe KOABbI AJIs1 YKa3aHUs (PyHKIMOHAJIBHOIO
HA3HAYeHUS JIEMEHTOB

bykBeHHBIN bykBeHHbIN | DyHKIIMOHAIBHOE HA-
@ yHKIMOHAJIBHOE HAa3HAYCHUE
KOJ{ KOJ{ 3HAYCHHE
A BcnoMorarenbHbIiN N W3mepurtenbHbIi
Hampasnenue nuxxenus (Bnepern, P [IponoprroHanbHbII
B Ha3aJl, BBEpPX, BHU3, IO YaCOBOM CocrosiHue (cTapT, CTOI,
CTpEJIKEe, IPOTHUB YAaCOBOU CTPEIIKH ) Q OrpaHHYEHUE)
C Cuurarmmii R Bo3sspart, copoc
D Junddepenuupyromnimii S 3anOMUHaHUE, 3aMKCh
F T T——— T CunxpoHuszanus, 3a-
NEpIKKa
G UcnwiTaTenpHbli A% CropocTs (yexopenme,
TOPMOXKEHHE)
H CurHanbHbIN \\Y% Cnoxenue
| WNHTerpupyrommii X YMHOKEHHE
K Tonkarommii Y AHaJI0TOBBIN
M ['maBHbIN Z Hudporoii

O06o3HaueHuEe YCTPOMCTB M MX DJIEMEHTOB Ha CXEMax MPE/ICTaBJISIOTCS
CIEAYIOIUM 00pa3oM:
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- IIpYM TOPU3OHTAIILHOM HM300paXE€HUU Lieneil - HaJ rpaduyecKuM HU30-
Opa’KEHHEM YCTPOIICTB;

- IPY BEPTUKAIBHOM M300paKEHUU LIETIEN - CIIpaBa OT COOTBETCTBYIOIIIE-
ro rpapuueckoro n300pakeHuUI.

[Ipu HEOOXOIUMOCTH COCTABHBIM HACTSAM (3JIEMEHTaM) YCTPOWCTB, MpHU-
CBAMBAIOTCS MOPSAIKOBBIE HOMEPA, MOJyYEHHBIE I0OABICHUEM K MOPSAIKOBOMY
HOMEPY MO3UIIMOHHOTO 0003HAYEHHUS PJIEMEHTA YEPE3 TOUKY.

Hanpumep: KM3.2 — BrOpas napa KOHTaKTOB TPETHEIO MAarHUTHOTO ITyC-
Kares.

P 185 R
7 .10 23 15 10 70 50
A A
@) .
af as) | o a7 1 a8 v
P Jlumep| Macca | Macuu. La)
I Vvl JTucm| Neookym. | IToon. | [lama B 5 5 A
2 Paspab. (1) @—1505| 5 (1)7 (1)8 -
= Pyxos. > <t ple > v
J Jlucm (7) |JTucmos (8) "
- (10) (11) (12) | (13) 20 A
A |H.koump. (3) < > 9) g
v 3as.xag. A 4
Dopmam Al "
A
. 185 a) N
7, 10 23 15 , 10 110
A A
A9 a1 de a7 1dy 2) 2
= Ve Jlucm| Neookym. | [Toon.| lama v
T v | Paspao. Jlumep| Macca | Macwu. "~
2 o [ Pyxos. @—T 117 13 -
o A 1o an_ a2 a3 (1) A
H.xonmp. 9) )
v 3as.xag. v
Dopwam A4 "
6) 0 g1
B 185 N
2 il Ll
X A7 000 23 15, 10 110 L 10
X > < € P P ' g P <€
" \4
Ay Jlucm, ™
o) Ayl as) | de) | dz | 18 2) A
v A miiuem| Neoorym. | IToon.| lama (7) &
Dopwam A4 ks
A
B)

PucyHnok 5.1 — OcHOBHAsi HAANKMCh: a) — IS YepTexkeil U cxeM; 0) — 1JIs1 TEKCTOBBIX
AOKYMEHTOB; B) — VISl IOCJIEAYIOIIMX JUCTOB YepPTeKei,
CXeM U TeKCTOBBIX JOKYMEHTOB
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Ha npuHUMNHaIbHON 3JEKTPUYECKON CXEME JTOJKHBI OBITh OIPEECICHbI
BCE 3JIEMEHTBHI, BXOJISIIME B COCTaB ycTpoiicTBa. JlaHHbIE 00 3yeMeHTax 3amu-
CBHIBAIOT B MEPEUYEHB JIEMEHTOB, O(DOPMIICHHBIN B BUJIE TaOJIUIIbIL, KOTOpas pac-
roJiaraeTcsd HajJl OCHOBHOM HaJANWChio. B Tabnuie yka3pBalOT MO3UIIMOHHOE
0003HaUYEHHE FIEMEHTa, HAUMEHOBAHUE 3JIEMEHTA, KOJIUYECTBO JIEMEHTOB Ha
CXEME.

Bcs TexHnueckas TOKyMEHTalMs CONPOBOXKIAI0TCS OCHOBHOM HA/AMKCBIO.
OcCHOBHBIE HAJIKACH PACHOJIAralOT B IPABOM HIKHEM YIy TEXHUYECKUX JTOKY-
MeHToB. Ha nucrax ¢opmara A4 OoCHOBHBIE HAAMKMCH PaclojiaraloT BAOJb KO-
POTKOM CTOPOHBI JIUCTA.

OCHOBHBIE HAJIKCH, JONOJIHUTENbHBIE Tpadbl U PaMKH BBIIOJHSIIOT
CIUIOLIHBIMU OCHOBHBIMU U CIUIOIIHBIMH TOHKMMU JIMHUAMH. B rpadax ocHOB-
Hoi Haanucu (I'OCT 2.104-68) (Homepa rpad Ha pucyHke 5.1 gaHbI B CKOOKax)
YKa3bIBaIOT:

1 — manmenoBanue u3genuss B coorBercTtBuu ¢ I'OCT 2.109-73, unmu Ha-
MMEHOBAaHUE YEepPTEXKa;

2 — obo3nauenue nokymenra (KII — kypcoBoil mpoekT, HOMep 3a4e€THOU
kHUKKHU, HOMep JiucTa (01, 02,...08), Tun cxemsr I'OCT 2.701-76 (cm. ctp. 50-
51 maHHOrO0 METOAMYECKOro YKa3aHus));

3 — HaMMEHOBaHME TOKYMEHTa (KypCOBOM IIPOEKT);

4 — murepy o I'OCT 2.103-68 (yueOnast - Y);

5 —maccy m3aenus o 'OCT 2.109-73 (ecnu umeercs);

6 — Macirad (B coorBerctBuu ¢ ['OCT2.302-68 u I'OCT 2.109-73);

7 — NOPSIAKOBBI HOMEp JIMCTA (HA JIOKYMEHTax, COCTOSIINX U3 OAHOTO
nucTa, rpady He 3aNOIHSIOT);

8 — ol11ee KOJIMYECTBO JIMCTOB JJOKYMEHTA;

9 — HaMEHOBaHWE WIN PA3IMYUTEIbHBIN MHIEKC NPEANPUATHS, BBITYC-
karoiiero JokyMeHT (CTtI'AY, naumeHoBaHue Kadeapsl);

10, 11, 12 — xapakrep paboThl, paMUIMU U TOANKMCH JIUL, pa3padoTaB-
IUX JIOKYMEHT;

13 — mara moanmucu JOKYMEHTA.

CxeMbl B 3aBUCUMOCTH OT BUJA 3JIEMEHTOB U CBA3€H, BXOASAIINX B COCTaB
U3J1eNns, TOAPA3ACIISIIOTCA Ha BUJIbI, K(]pyemMble OyKBaMU PyCCKOTo andaBu-
Ta!

Bun cxembl Hudp Bun cxembl Hudp
DIIeKTpUYeCcKas 2 BakyymHas B
I'mapaBanyeckas r I"azoBas X
IIneBmarnueckas I1 ABToMaTH3aIn A
Kunemarnueckas K KombOunuposannas  C
OnTuueckas J
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CxeMbl B 3aBUCMMOCTH OT OCHOBHOI'O Ha3HA4€HUS MOAPA3JEIAIOTCS Ha
TUIIBI, A(PpyeMble apaOCKUMU LUPpaMHU.
Tun cxemsl Mudp no 'OCT 2 701-76  udp no CT CIB 527-77

CrpykrypHas 1 101
DyHKIHUOHATIbHAS 2 102
[TpuHumunuansHas

(moJstHas) 3 201
DKBUBaJICHTHAs - 202
CoennHeHni

(MOHTaXHasI) 4 301
OOmas 6 302
IToakmrouenns 5 303
Pacrnionoxenus 7 401
[Ipoune 8 -
OO0ObeanHeHHAA 0 -
DIeKTpooOOPYyI0BAHUS

Y IPOBOJKH - 402
DJIEKTPOCHAOKEHUSI

U CBA3U - 403

HaumeHnoBanue cxemsbl ompenensercsa ee BUIAOM M Turiom. Hampumep,
cXxema 3JeKTpuueckas npuHiunuanbHas — mudp 33 cormacuo 'OCT 2.701-76.
Jlomyckaercss COBMEIATh CXEMBI CIEAYIOIIUX TUIOB: NMMPUHLUMUITHAIBHYIO U CO-
€IMHEHN, COCIUHEHN Y NOAKIIo4YeHUsl. COBMENICHHOW CXE€ME MPUCBANBAOT
HAMMEHOBAHUE CXEMBI, TUIl KOTOPOH UMEET HAMMEHBIINN MOPSAIKOBBIM HOMED.
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6 METOANYECKHUE YKA3ZAHUA K ITPOEKTUPOBAHHUIO
IJEKTPOOBOPYOBAHUA

6.1 IIpoexTUpOBaHUE IJIEKTPONPHUBOAA CEJIHLCKOX03AMCTBEHHBIX
MAIlIMH, ATPEraToB U MOTOYHbIX JUHUH

Br10opy TuIa 1 MOIIHOCTH 3JEKTPOABUTATEINS JIOJKHA MPEIIIECTBOBATh
YCTaHOBKAa TPEOOBaHUM TEXHOJOTMYECKOro Ipolecca U padoyell MalliuHbl K
HeMy. /{51 3TOro HeoOXOAMMO 3HaTh HArpy304HYIO JUarpammy, CKOpOCTh Bpa-
IIEHUS BaJla MAlIMHBI U €€ CKOPOCTHOM pEKUM, MOMEHT TPOTaHHUsl, IPUBEICH-
HbIi MOMEHT MHEPIUH, PEXKUM UCIOJIb30BAaHUS MAlIUHBI, TOCJIEI0BATEIILHOCTD
OINepalMil yIpaBjeHUs AJIEKTPOIPUBOJIOM U TPEOOBaHUS K alaparype yrpas-
JieHUd. BONBIIMHCTBO M3 NMEPEUUCIICHHBIX MOKa3aTeNlei uisl pa3iIuyHbIX pado-
YUX MalIUH CEJIbCKOXO3SIIICTBEHHOIO0 HA3HAYEHHUSI IPEACTABIIEHBI B JINTEPAType
[10, 13, 14, 16, 17, 38, 39].
Harpy3ounas nquarpamma padoyell MallliHbl WM YCTAHOBKU MOYKET OBITh
MOJIy4€Ha SKCIIEPUMEHTAIIbHO WM IyTeM pacuera. Kak BbIXOJ U3 MOJIOKEHUS,
MOKET OBITh MTPUHSATA 110 aHAJIOTUU C APYTUMU MOJ00OHBIMHU MaIlIHAMMU.
VYuuteiBas ykazaHHble TPeOOBaHUSI, TPOU3BOAUTCS BBIOOP AJIEKTPOJIBUTA-
TEJISl B CIAEAYIOIIEM TOPSJIKE:
— ONPEIEIACTCS. MOUTHOCTh AJIEKTPOJIBUTATENIS;
— BBIOMpAETCs pOJl TOKA U HANIPSHKEHUS;
— BBIOMpAETCs TN PUBOJIA;
— BBIOMPAETCS THUII JIEKTPOABUTATENS] B COOTBETCTBHH C YCIOBUSMH pa-
OOTHI;

— IPOU3BOJUTCS MTPOBEPKA AJIEKTPOJIBUTATENIA 110 YCIOBUSIM HarpeBa;

— 3JIEKTPOABUTATENb ITPOBEPSIETCS HA YCTOMYMBOCTH PA0OTHI MPU KPATKO-
BPEMEHHBIX CHIDKCHUSX HAPSHKEHUS;

— COCTaBJISICTCS MPUHIIMIIUAIbHAS CXE€Ma YIpaBJ€HUsl U BblOMpaeTcs am-

naparypa ynpaBJieHHUS.

B 3aBUCMMOCTH OT NMPOAOILKUTENBHOCTUA padOThI, HPUHSITO MOAPA3IEIATH
pPEXKUMBI pabOThI AJNEKTPOJBUraTelied Ha JUTEIbHbIE, KPATKOBPEMEHHbBIE U
MMOBTOPHO-KpaTKoBpeMeHHbIE. [1oIpOOHBIN pacyer 3JeKTPOIPUBOAOB Pa3IHU-
HBIX IPOM3BOJICTBEHHBIX MEXAHW3MOB MPUBEEH B [ 14].

[Ipu BBIOOpE THINA MPUBOAA M POJA TOKA JJII KOHKPETHOTO MEXaHHM3Ma
JOJIKHBI YUYUTBHIBAThCA clieaytoniue (pakTopsbl:

a) TEXHOJIOTMYECKUE TPeOOBaHUS B OTHOILICHUM MOJJIEPKAHUS MOCTOSH-
CTBa WJIU PETYJIUPOBAHUS CKOPOCTH, BEIMUMHBI IEPETPY30UYHOIO MOMEHTA;

0) BIMSIHKUE POJIa TOKA Ha TIPOU3BOIUTEIILHOCTh paOOUYMX MAIIIWH;

B) NIEpBOHAYAIbHASI CTOMMOCTh OOOpPYZOBaHUS U, B YaCTHOCTH, JJIEKTPO-
000pyI0BaHUS:

I') SKCIUTyaTallHOHHBIE PAacXObl, YaCThIO KOTOPBIX SBIAETCS PacXxojl
AIIEKTPOIHEPTUN.
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Pox Toka B OCHOBHOM omnpezelseTcs: TpeOyeMbIMU MpeiesiaMy pPeryaupo-
BaHUs CKOpOCTH. [IpuHIIMNIMAIBHO BCeraa CaeAyeT CTPEMHUTHCS K TPUMEHEHHUIO
MIPUBOJIOB C OoJiee JIeMEBbIMU U 00JIe€ TPOCTHIMU B 3KCILTyaTallud ACUHXPOH-
HBIMU JBUTATEJISIMU IEPEMEHHOTO TOKA.

B 1mpou3BOACTBEHHBIX YCIOBUSIX POJ TOKa M BEIUYMHA HOMHUHAJIBLHOTO
HaIpsHKEHUS MPU BBIOOPE 3JIEKTPOJBUTATENSE OOBIMHO ONPEETSIOTCS O0IUMU
YCIIOBHUSIMU 3JIEKTPOCHAOXKEHUS XO3SIICTBA, NI KOTOPOTO BBIOMpAETCS 3JIEK-
TpoABUraTenb. JlJIsi CenbCKOXO3SMCTBEHHBIX IMOTPEOUTENICH, Kak TMpaBUIIo,
MIPUMEHSIETCS TIepeMEHHbIN TOK HanpsbkeHnem 220/380 B ¢ riryxo3azemiieHHOU
HEUTPAJBIO.

B ornenpHBIX ciydasx, a TakkKe I SKCHEPHUMEHTAIbHBIX YCTaHOBOK
MOET OBITh MCIOJIb30BaH KaK MEPEMEHHbIN, TaK U MOCTOSHHBIA TOKU pa3jiny-
HBIX HaNPSHKECHUMN.

CambIM TIPOCTHIM, JEHIEBBIM M HAJIEKHBIM B JKCIUTyaTalluu SBJISIETCS
ACUHXPOHHBIN JBUTATEIb C KOPOTKO3aMKHYTBIM POTOPOM, CITPABOYHbBIE JIAHHBIE
KOTOpOTo mnpuBeAeHbl B gureparype [13, 38]. KoHcTpykuus ero takoBa, 4To
BO3MOYKHBIE TTOBPEXKICHUSI MUHUMAJbHBL. 1103TOMY 351eKTpOonpuBO OOJIBIINH-
CTBa CEJIbCKOXO03AMCTBEHHBIX MAIIUH SIBJISIETCS HEPETYIMPYEMBIM U OCYILIECTB-
JSI€TCA C TMOMOILBIO TpeX(a3HOr0 aCUHXPOHHOI'O JIBUTaTelsl MEPEMEHHOTO TO-
Ka.

ACHHXPOHHBIE AJIEKTPOJIBUTAaTEIM OCHOBHOT'O UCIIOJIHEHHS BBITYCKAKOTCSA
¢ yuciaom 06opotoB (cuuxponHbiM) 3000, 1500, 1000, 750 B munyty. dakTu-
YECKOEe YUCIIO 000pOTOB Ha 2-5% HMKE BCIIECTBUE CKOJbXEeHUsA. boiee ObICcT-
POXOJHBIE JBUTATEIN UMEIOT MEHBIIMA BEC U radapuThl, a CJIEI0BATEIbHO, U
CTOMMOCTb, 00JI€€ BBICOKHE K.II.J. U KOA()PHUIIMEHT MOITHOCTH 10 CPABHEHUIO C
TEMH K€ MTOKa3aTEISIMU TUXOXOIHBIX JIBUTATEIICH.

B ciydasx, korja mo ycjaoBUsIM TEXHOJOTMYECKOIO Ipolecca Tpedyercs
MOCTETICHHBIN pa3roH (HampuMep, oOKaTkKa JBUTraresied BHYTPEHHEro cropa-
HUS), TPUMEHSIOT 3JIEKTPOJBUTATENM C (Pa3HBIM POTOPOM.

Hanexnas pa®ota 37eKTpoABUTaTENS] MOKET OBITh 0OECIIeUeHa, €CIH €ro
KOHCTPYKLIHSI OTBEUYAET YCIOBHUAM OKpY>Karouen cpenibl. B mpon3BoaCcTBEHHBIX
YCIIOBHSIX JBUTATEIN MPUXOANUTCS 3aIUIIATh OT MbUIM, Kalelb U OpbI3T, ChIPO-
CTH, KHCJIOTHBIX IIapOB, aMMHAKa, BBICOKOM Temmeparypsl U T.4. [loatomy nx
OOMOTKH BBIITYCKAIOTCS ¢ HOPMaJbHOM, BIArOXMMOCTOMKON WM XMMOBJAro-
MOPO30CTONKOMN U30JIALUEN.

B 3aBucumMocTy OT cpefibl, B KOTOPOH YCTAHABIMBAIOTCS U AKCILTyaTUPY-
FOTCSI DJIEKTPOJBUTATEIH, BEIOUPAIOT TUIT KX UCITOJHEHHUSI.

[Ipu BbIOOpE BIEKTPOABUTATENEH IO KOHCTPYKTUBHOMY HCIIOJIHEHHIO
YUHUTBIBAETCS PEXKUM PaOOTHI ANEKTPONPUBOJIA U YCIOBUS IKCILUTyaTalluu 000-
PYIOBaHMs, MO KOTOPBIM CIEAYeT MOHMMAaTh YCIOBHS OKPYXKAIOIIEH Cpeabl
(comepkaHWe MbUIM, KOPO3UOHHO-aKTUBHBIX 3JIEMEHTOB, B3PBIBO- U MOXKAPO-
OMAaCHBIX CMECE U T.J.), BO3JICUCTBUE KIIMMATHYECKUX (PAKTOPOB.
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Taoauna 6.1 — XapakTepucTUKAa KJIMMAaTHYECKUX UCIIOJHEHHU I
JIEKTPUYECKHX MAIIIUH

BykBeHHOe 0003HaYeHHUE Kianmarnyeckoe ucnotHeHHue 1JIA
Pycckoe JlaTuHCKOE MHKPOKJIMMATHYECKOTr0 PaiilOHA ¢ KJIUMATOM
M N YMEPEHHBIM
YXIJI NF YMEPEHHBIM U XOJIOIHBIM
T N KaK CyXUM, TaK U BJIIAJKHBIM TPOITMYECKUM
M M YMEPEHHO XOJIOJHBIM MOPCKUM
OM MU KAaK YMEPEHHO XOJIOJHBIM, TaK U TPONUYECKUM MOPCKHM

N3nemus ncnonnenun Y, YXJI u T npennazHadeHsl il SKCITyaTalluu
Ha cyuie, pekax u ozepax, M u OM npeaHazHadeHbl I SKCIUTyaTallud B paii-
OHaxX ¢ MOPCKHAM KJIMMAaTOM.

B 3aBucuMocTH OT MecTa pa3MenieHus Py SKCIUTyaTallid B BO3AYIIHON
cpene Ha BbicoTax 10 4300 METpOB, AIEKTPUUECKAE MAIIUMHBI U3rOTABIMBAIOT
10 KaTETOPUSAM Pa3MEIICHUS.

Tabauua 6.2 — Kareropuu pasMeneHusi 000py10BaHHU

O0o3Hauenue
XapakTepucTHKA KATerOPUM M3/1eJHs JJIM IKCILUIyaTaluu
KaTeropuu
Ha OTKPBITOM BO31yX€ (BO3JEHCTBHE COBOKYIHOCTH KJIUMATHYE-
1 CKHUX (paKTOPOB, XapaKTEPHBIX I JAHHOTO MHUKPOKINMATHYECKO-
ro paifoHa)
MO/l HABECOM WJIM B TIOMEIICHUSX, TJIe KoJieOaHusl TeMIlepaTypbl U
) BJI&KHOCTH BO3JlyXa HECYIIECTBEHHO OTJIWYAIOTCS OT KoJieOaHU
Ha OTKPBITOM BO3AYyX€, HO HET MPSIMOr0 BO3JIEUCTBUS COJIHEYHOTO
W3IIyYeHUS U aTMOC(EPHBIX 0CaIKOB
B 3aKPBITHIX MOMEIIEHUSX C €CTECTBEHHOW BEHTWIALMEH 0Oe3 mc-
3 KYCCTBEHHO PETYJIHUPYEMBIX KIMMATUYECKUX YCIOBHI, T€ KOJe-
OaHusl TeMIepaTyphl, BIAKHOCTA BO3/1yXa, BO3JEHCTBHE MECKa U
MIBUTM CYIIECTBEHHO MEHBIIE, YEM HA OTKPBITOM BO3JIyXE
4 B MOMEILIEHUSAX C UCKYCCTBEHHO PETYJIUPYEMBIMH KIIMMATUYECKHU-
MH YCIIOBUSIMU
5 B IOMENIEHHUIX C IIOBBIIICHHON BIa>KHOCTBIO

DJIEeKTpUYECKUE MAaIllMHbI BBITYCKAIOTCS B 3alIUTHBIX 000J04YKax, o0Oec-
MEYMBAIONTUX 3aTUTy OO0CITYKMBAIOIIETO MepCOHaa, a TaK K€ CaMON MAaIlIWHBI
OT TIOTNa/IaHUs B HEE TTOCTOPOHHUX MpeAMeToB. Jjis 0003HaueHusl CTENeHH 3a-
nuThl npuMensatoTcs aaruHckue OykBbl [P (International Protection) m ciie-
nytorue 3a HuMu jBe mudpel ('OCT 14254-80). IlepBas nuudpa obo3HavaeT
CTENEHb 3alllUTHI MEPCOHAa OT CONMPHUKOCHOBEHUSI C HAXOSIIMMUCS MO Ha-
MPsHKCHUEM YacTsIMHU WU MPUOJIMKEHUSI K HUM U OT CONPUKOCHOBEHUS C JIBU-
KYIIUMHUCS YaCTSIMU, PACIIONOKEHHBIMUA BHYTPH OOOJIOUKH, a TaK e CTCTICHb
3alllMTHl MAIIMHBI OT TIOMAJaHusl BHYTPh HEE TBEP/ABIX MOCTOPOHHUX TeNl Tald-
uia 6.3.
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Tadoauna 6.3 — CreneHpb 3alIUTHI JJIEKTPUYECKUX MAIIHH OT NMONAJTAHUSA TBEPAbIX TeJl

IlepBas CreneHb 3a1UTHI
uugppa KpaTtkoe onucanue Onpenenenne
0 3allUTa OTCYTCTBYET CHeIMaJIbHAsSI 3aIIUTA OTCYTCTBYET
3aluTa OT IPOHUKHOBEHUS BHYTPb 000J10Y-
1 3alUTa OT TBEPHABIX TeJ | KU OOJBIIOrO ydacTKa IMOBEPXHOCTH Tella
pazmepom Gosnee 50 MM | (HampuMmep, pyka) U MPOHUKHOBEHHS TBEp-
IBIX TeJl pa3MepoM cBbIe 50 MM
3aluTa OT IPOHUKHOBEHUS BHYTPb 000J104Y-
) 3alUTa OT TBEPHABIX TeJ | KU MajblEeB WU MPEJAMETOB JUIMHOW He 0o-
pazmepom Oosnee 12 MM | tee 80 MM OT IPOHUKHOBEHUS TBEPBIX TeEI
pasmMepom cBbIle 12 Mm
3aluTa OT IPOHUKHOBEHUS BHYTPb 000J104Y-
3 3allUTa OT TBEPHABIX TeJN | KU MHCTPYMEHTOB, MPOBOJIOKA U T.I. TOJ-
pazMepom Oosee 2,5 MM | muHON Oosiee 2,5 MM W TPOHUKHOBCHHS
TBEPJbIX TEJl pa3MEPOM CBBHIIIE 2,5 MM
3aluTa OT IPOHUKHOBEHUS BHYTPb 000J104Y-
3alUTa OT TBEPHABIX Tell
4 KU TPOBOJIOKM M TBEPJBIX TEJI pazMepoM
pasmepoM Oosiee 1 MM
cBhINIE 1 MM
MPOHUKHOBEHHE BHYTPh O0OJIOYKH THITH HE
MPEeIOTBPAILCHO IMOJHOCTHIO, OJHAKO IbUIb
5 3alliTa OT NbLUIN e > O
HE MOJKET MPOHUKATh B KOJMYECTBE JOCTa-
TOYHBIM JJIs1 HAPYIICHUSI PaOOThI H3ICIHS
MPOHUKHOBEHHE BHYTPh OOOJOYKH ITHUIA
6 MBUIEHETIPOHUIIAEMOCTh
MPeIOTBPAILIEHO TOJHOCTHIO

Bropas mudpa o003HavaeT creneHp 3auuThl OT MONaJaHus BOAbI TA0JIU-

na 6.4.

Taouuna 6.4 — CreneHpb 3alIUTHI JJIEKTPUYECKUX MAIIHH OT NMONAJTAHUS BOJIbI

Bropas CreneHb 3aIUTHI
undpa KpaTtkoe onucanue Onpenenenne
0 3aIlUTa OTCYTCTBYET crielMagbHasl 3al[UTa OTCYTCTBYET
Karuii BOJBI, BEPTUKAJIBHO MOMAaalomue Ha 000-
1 3alKUTa OT Kamejib BOABl | JJOUKY HE JIOJDKHBI OKa3bIBaTh BPEIHOTO BO3JACHCT-
BHSI HA U3JICTNE
Karuii BOJBI, BEPTUKAJIBHO MOMAaIalomue Ha 000-
JIOYKY TpH HAKJIOHE M3JeNusi Ha J00H yros 1o
3aluTa OT Karelb BOJIBI
2 o 15° OTHOCHUTENHPHO HOPMAJIBLHOTO MOJIOKEHHUS, HE
IIPU HaKJIOHE 10 15 .
JIOJKHBI OKa3bIBaTh BPEIHOTO BO3JCHCTBUS Ha W3-
nenue
JOX b, TAJAIOMIHUIA Ha 000104YKy oA yrioM 60° ot
3 3aIuTa OT JOKISA BEPTUKAIM, HE JOJKEH OKa3blBaTh BPETHOTO BO3-
NEUCTBUS HA U3MICIINE
BOJIa, pa3OphI3ruBaeMasi Ha 000JIOUKY B JIFOOOM Ha-
4 3aIuTa OT OpbI3T MpaBJICHUH, HE JOJHKHA OKa3bIBaTh BPEIHOTO BO3-

NEUCTBUS HA U3MICIINE
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CTpYs BOJbI, BEIOpackiBaeMasi B JI0OOM Harmpasiie-
HUU Ha 000JI0UYKY, HE JOJKHA OKa3bIBATh BPEIHOTO
BO3JIEMCTBUS HA U3/ICIINE

BOJIa TP BOJHEHHM HE JOJDKHA MOMAcTh BHYTPb
6 3aIIUTa OT BOJH BOJIBI 000JIOYKH B KOJIMYECTBE, JOCTATOYHOM JIJIsl TIOBpE-
KICHUS U3IETINA

BOJla HE JOJDKHA MPOHUKATh B O0OJIOUKY, IMOTPY-
3aluTa MPU NOTPYKEHUH | )KEHHYI0O B BOJY, NPU OIPEACIICHHBIX YCIOBHUIX
B BOZY JABJICHUSI U BPEMEHHU B KOJIMYECTBE, JOCTATOUHOM
JUIS1 TIOBPEIKJICHUS U3ICIIHS

SaIIATA TP JUTHTEIHHOM W3ACNHS IPUTOAHBI ISl JUIMTEIBLHOTO MOTPYKEHUS

8 B BOAY IPU YCJIOBUAX, YCTAHOBJIECHHBIM H3TOTOBH-
MIOTPY’KEHUU B BOJLY Teren

3alluTa  OT  BOJSHBIX
CTpyH

DJIEKTPOJIBUTATEIA, YCTAHABIMBAEMBIE B IIOMEIICHUSX C HOPMAaJbHOU
Cpeno, KaK MpaBuiIo, JOJDKHBI UMeTh ucnosiHeHue [P20. [Ipu ycranoBke 3miek-
TPOJBUTATEIEH HA OTKPBITOM BO3JyXE€ OHH JOJKHBI UMETh MCIIOJIHEHUE HE HHU-
xe [P44. B ciyuae sKCIuTyaTaiuy 3JI€KTPOJIBUTATENICN B IIOMENIEHUSX, TIE MO-
I'yT UMETh MECTO XMMHUYECKA aKTUBHBIE MAPbI WIIM Ta3bl, BO3MOKHO OCEIAHUE
Ha 0OMOTKaxX MbUIM U JAPYTUX BEIIECTB, HAPYIIAIOIIUX €CTECTBEHHOE OXJIaXIe-
HUE, UCIIOJTHEHUE JTOJKHO ObITh He MeHee [P44 win HeoOXo Mo MpoIyBaeMoe
HCTIOJIHEHHE C MOABOJOM YHCTOrO Bo3ayxa. Kopryc mpomyBaeMoro 3ieKkTpo-
JIBUTATEJIsl, BO3AYXOBO/IbI, BCE COMPSIKEHUS U CTHIKU JOJKHBI ObITh TIIATEIHHO
YIUIOTHEHBI JJISl MPENOTBPAILICHUS MPUCOCAa BO3/yXa B CUCTEMY BEHTHJISIIWM.
IIpy mpomyBaeMOM HCIOJHEHUH 3JICKTPOJBUTATEN PEKOMEHIAYETCS MpEeay-
CMaTpUBAaTh 3aJBMKKH JIJISI MPEAOTBPAILICHUS BCACBIBAHUS OKPYKAIOIIETO BO3-
IyXa IPUA OCTAHOBKE AJICKTPOIIPHUBOAA.

DJIEKTPOABUTATEHU, YCTAHABIUBAEMBIC B CHIPBIX WJIK OCO0O CBHIPBIX MEC-
Tax, JNOJDKHBI UMETh UCIOJHEHUE HE MeHee [P43 u m3onsaunio, pacCCUMTaHHYIO
Ha JEHUCTBUE CBHIPOCTU M MbUIK (CO CIEUMaIbHOM O0OMAa3KOM, BJIArOoCTONKYIO U
T.JL.).

CootBercrBHe 3aIIUTHI O cucteme [IYD u IP
Otkpsitroe — IP 00;
3amumennoe — [P 10, 20, 30, 40, 11, 12, 33, 44;
Bopozamumennoe — IP 55, 56, 65, 66;
bpsizrozamuniennoe — I[P 34, 44, 54;
Kannezamumennoe — IPO1, 11, 21, 31, 41, 51, 12,22, 32,42, 13, 23, 33, 43;
ITemmesamumensoe — IP 50, 51, 54, 55, 56, 65, 66, 67, 68;
3akpsitoe — [P 44, 54;
Tepmuueckoe — IP 60, 65, 66, 67, 68;
B3psiBozammmennoe — IP 55, 56, 57, 58;
I'epmetnueckoe — IP 65, 66, 67, 68.
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Oco00e BHUMaHKHE HEOOXOAUMO OOpaIiaTh Ha BEIOOP UCIIOJIHEHUS JIBUTa-
TEJIEH JUIsl YCTAaHOBOK, Pa3MEIIAEMBbIX B IMOYKAPOONACHBIX W B3PBIBOONACHBIX
30HAX.

IHoxapoonacHoM 30HOM HA3BIBAETCA NMPOCTPAHCTBO BHYTPU U BHE IO-
MEIIECHUI, B TIPEAesiax KOTOPOro MOCTOSHHO WJIM MNEPHOJUYECKH OOpaIlaroTcs
roproune (Cropaemsbie) BEIIECTBA U B KOTOPOM MOTYT HaXOJIUThCA MPU HOP-
MaJIbHOM TE€XHOJOTMYECKOM MpOollecce WM IpHU ero HapymeHusax. Knaccudu-
Kalsl 0’KapOooNacHbIX 30H MpHUBeeHa B Tadiune 6.5. B moxxapoonacHbIX 30-
Hax JII0OOro Kjacca MOTYT NPUMEHSTHCS 3JIEKTPUUECKUE MAIIUHBI C KJaccaMu
HanpsbkeHus 10 10 kB npu ycioBuu, 4To X 000JOUYKH UMEIOT CTENEHb 3alllU-
Tl He MeHee [P44. Jlumb B 30Hax knacca II-II B cinydae ucnionb3oBanus wuc-
KPAILIKAX MAIIMH WK ¢ UCKPSAUIMMU MO YCIOBUSAM pabOTHI YACTAMH CTENEHb 3a-
IIUTHI 000JI0YKH JT0kHA OBIThH [P 54. B moxkapoonacHbIX 30HaX JIKOOOTO Kjiacca
MOTYT HNPUMEHSATHCA JJIEKTPUYECKUE MAIIWHBI, ITPOAYBAEMBIE YHCTBHIM BO3.Y-
XOM TI0 3aMKHYTOMY U Pa30MKHYTOMY LIMKJaM. B mocienneM citydae BbIOpOC
OTpabOTaHHOrO BO3/lyXa B MOKAPOOIACHYIO 30HY HE JIOIyCKAETCH.

Taouuna 6.5 — Kinaccupukauus moxkapoonacHbIX 30H

Ki12c¢ 30HbI Ycii0Bus, onpeae/siiomme IIpumensiemoe
KJIACC 30HbI 3J1EKTPOO0OPYA0BaAHH e
30HBI B MOMEILIEHUAX, B KOTOPBIX 00pa- | OpBI3rO3alUIIEHHOE, 3aKpbl-
-1 HIAIOTCS TOPIOYME KHUAKOCTU C TEMIIe- | TOe, 3aKphIToe 00 yBaeMoe U
paTypoy BcublIKH Bhle 61°C IIPOYBAEMOE

30HBI B TTIOMEIICHUSAX, B KOTOPHIX BBIJIC-
JISIFOTCS] TOPIOYHE TTHUTH WU BOJIOKOHA C
II-11 HIDKHUM KOHIIEHTPAllMOHHBIM IIpeJe-
JIOM BOCIUIAMEHEHHsT Oosiee 65 T/M° K
o0beMy BO3IIyXxa

30HBI B TIOMEIICHUSIX, B KOTOPBIX 00pa- | 3alllUIIEHHOE WU OpbhI3ro3a-

3aKpBITOE, 3aKpPBITOE OO0Iy-
BaeMoO€ U TIPOTyBacMOe

II-Ila
HIAIOTCS TBEPIbIC TOPIOUME BEIIECTBA HTUIIIEHHOE
30HBI BHE MOMEIIECHHH, B KOTOPBIX 00-
T-I11 pamiarTcsl TOPIOYHE >KHAKOCTH C TEM- | 3aKPHITOE WJIM 3aKphITOE 00-

nepaTypor BcoblIKK Bblmie 61°C wnm | yBaeMoe
TBEPJIbIE TOPIOYUE BEIIECTBA

B3pbiBoonacHoO# — SIBIISETCS MOMENIEHUE WM OIPAaHUYEHHOE MTPOCTPAH-
CTBO B ITOMEILIEHUH WJIM HAPYKHOU YCTAHOBKE, B KOTOPOM MMEIOTCS WJIA MOTYT
00pa3oBaThCsl B3phIBOOIACHBIE cMecH. [0l mociesHUMU TOHUMAIOTCSI CMECH C
MapaMy TrOprOYMX Ta30B U JIETKOBOCIUIaMeHstomuxcs sxuakocret (JIBXX), ro-
PIOUMX YACTHI] NBUIM WM BOJOKOH C HM>KHUM KOHIIEHTPALIMOHHBIM IPEICIOM
BOCIUIAMEHEHHUS He Gojiee 65 r/m> MIPH MIEPEXO0/I€ UX BO B3BEIICHHOE COCTOSTHUE,
KOTOpBIE MPU OMNPEJICTCHHOW KOHIIEHTPAIMK CIOCOOHBI B3PBIBATHCS MPU BO3-
HUKHOBEHUM MCTOYHMKA WHUIIMMPOBaHUS B3pbiBa. Kitaccudukaius B3pBIBO-
OMAaCHBIX 30H IpHBeAcHA B TadmuIie 6.6.
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Tadauua 6.6 — Kinaccupukanusi B3pbIBOONIACHBIX 30H

Kuaacc
30HBI

YCJIOBI/ISI, onpeaejJasiomme Kjiaacc 30HbI

IIpumensemoe
3JIEKTPOO0OPYA0BaHHE

B-1

30HBI B IIOMEIIEHUAX, B KOTOPBIX BBIACISIIOTCS TOPIO-
yue rassl uian napsl JIBXX B Takom konuuecTse u ¢ Ta-
KHUMH CBOMCTBaMH, 4TO OHM MOTYT 00pa3oBaTh C BO3-
IyXOM B3PBIBOOIIACHBIE CMECHU IIPU HOPMAaJIbHBIX pe-
KUMax pabOThI

B3PBIBOOIIACHOE

B-Ia

30HBI B IIOMEILIEHHUSAX, B KOTOPBIX ONACHBIE COCTOSHUS
XapakTepHble iId 30H Kiacca B-I, He nmeror mecra
IIPU HOPMAJIBHOW JKCIUTYaTalllH, a BO3MOKHBI TOJIBKO
B pe3yJIbTaTe aBapyil I HEUCIIPABHOCTEN

MOBBIIICHHON  HaJCK-
HOCTH MPOTHUB B3phIBA

B-10

30HBI B MOMEIIEHUSX, B KOTOPBIX OMACHBIE COCTOSHHUS
XapakTepHble iId 30H Kiacca B-I, He nmeror mecra
TP HOPMAJILHOW JKCIUTyaTalluH, a BO3MOXKHBI TOJIHKO
B pe3yJIbTaTE aBapuil WM HEUCIIPABHOCTENW MMEIOIINX
CJIeIyIOIIe OCOOCHHOCTH:

1) roproure ra3pl 00Ja4aI0T BHICOKMM HUKHUM KOH-
IIEHTPUPOBAHHBIM TpefiesioM BociuiameHeHust (1% u
0omee) U Pe3KUM 3aIaxom;

2) moMeIIeHUs MPOU3BOJICTB, CBSI3aHHBIX C Ta3000-
pa3HbIM BOAOPOJIOM, B KOTOPBIX HUCKIIOYaeTcsi 00pazo-
BaHHUE B3PHIBOOMACHOM CMECH B OOBEM, MPEBBINIAIO-
M 5% cBOOOIHOTO 00BeMa IMOMEIICHUS,

3) 30HBI JA0OPATOPHBIX U APYTUX MOMEIIEHUM, B KO-
TOpBIX Toptoune rasbl u JIBXK umerorcs B HeOombIIIX
KOJTMYECTBAX, HEIOCTATOUYHBIX JIJISI CO3JAHUS B3PHIBO-
OMacHOM CMeCH B 30HE, MpeBblatomiei 5% cBoboaHO-
ro oobemMa MoMenieHus, npuieM padboTa MPOBOAUTCS
0€3 MpUMEHEHHUsI OTKPHITOTO TIJIaMEHU

0e3 cpeAcTB B3pbIBO3a-
IMUTEI, O000JIOYKAa CO
CTEMEHBIO 3aIUTHl HE
MmeHee P44

B-Ir

MPOCTPAHCTBA Y HAPYKHBIX YCTAHOBOK, COJIEPKAIINX
roproume rassl wim JIBXK

MOBBIIICHHON  HaACK-
HOCTH MPOTHUB B3phIBA

B-11

30HBI B TIOMEIICHUSAX, B KOTOPBIX BBIICISIOTCS Tepe-
XOZSIIIHE BO B3BEIICHHOE COCTOSHHE TOPIOYHE YaCTH-
IbI TIBUTM WJTH BOJIOKOH B TAKOM KOJIMUECTBE U C TAKH-
MU CBOMCTBAMM, YTO OHHU CIIOCOOHBI 00pa3oBaTh C
BO3IyXOM B3pPBIBOOTIACHBIE CMECH TPU HOPMAIbHBIX
pexxnMax paboThl

B3pbIBOOE30IIaCHOE

B-11a

30HBI B IIOMEIIEHHUSX, B KOTOPBIX ONACHBIE COCTOSHMS
XapakTepHsle Ui 30H knacca B-II, He umeror mecra
IIPY HOPMAJIBHOW JKCIUTYaTalllH, a BO3MOKHBI TOJIBKO
B pe3yJIbTaTe aBapyil WM HEUCIIPABHOCTEN

0e3 cpeAcTB B3pbIBO3A-
IMUTEL, O000JIOYKAa CO
CTemneHbIo 3amuTel [P54

JIst 9KCIUTyaTalli BO B3PBIBOOMACHBIX 30HAX CIEAYET MPUMEHATH CIie-
[IUATBHOE B3PHIBO3AIIMIIICHHOE 000PY/I0BAHUE, BBITYCKAEMOE MPOMBIIIICHHO-
CTbIO. Y CTAHOBJIEHBI CJIEAYIOIINE YPOBHU B3PBHIBO3AIIUTHI 3JIEKTPOOOOPY10Ba-

HHUA:
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3JIEKTPOOOOPYI0BAHHE MOBBIINIEHHON HAEKHOCTH MPOTHUB B3PbIBA —
B3pPBIBO3AILMILEHHOE 3JIEKTPOOOOPYI0BAHUE, B KOTOPOM B3pbIBO3AIMTa OOEC-
MEYUBAETCS TOJIBKO B MIPU3HAHHOM HOPMAaJIbHOM PEKUME PabOThI, 3HAK YPOBHSI
~2:

B3PbIB00€30IIaCHOE 3JIEKTPOOOOPYIOBAHUE — B3PHIBO3AIIMILEHHOE
AIEKTPOOOOPYAOBaHME, B KOTOPOM B3pBIBO3AIIUTA OOECIEUMBAETCS KaK IMpU
HOPMAJIbHOM PEKHUME padOThl, TaK M MPU MPU3HAHHBIX BEPOSITHBIX MOBPEXK/IC-
HUSIX, ONPEICIIIEMbIX YCIOBUSIMU KCILTyaTallid, KPOME TTOBPEKICHUS CPEJICTB
B3PBIBO3AIUTHI, 3HAK YPOBHS — 1;

0c000B3pPbIB00E30MaCHOE IJIEKTPOOOOPYI0BaHME — B KOTOPOM IO OT-
HOIIICHUIO K B3PBIBOOMIACHOMY 3JIEKTPOOOOPYAOBAHUIO MPUHSATHI JOTOJTHUTEh-
HBIE CPEJICTBA B3PHIBO3AIIUTHI, 3HAK ypoBHS — 0.

B3peiBoonacHoe 000py1I0BaHUE MOKET UMETH CIICIYIOIINUE BUIbI B3PHIBO-
3aIUTHhI:

d — B3pbIBOIIpOHUIIAEMAs 000JIOUKA;

P — 3aloJIHEHUE WIM MPOJYBKa 00OJOUYKHU MOJT U30OBITOUHBIM JaBJICHUEM
3alIUTHBIM Ta30M;

1 — UCKpoOe3omacHas JIEKTPUUECKas 1IEMb;

q — KBapIeBOE 3aM0IHEHUE 000JI0UYKHU C TOKOBEAYIIMMHU YaCTSIMH;

0 — MacJIsSIHOE 3aMoJHEHNE 000JI0YKHU C TOKOBEAYIIMMH YaCTSMH;

S — CIICUMAJIBHBIN BU]T B3PBIBO3AIIMTHI,

€ — 3alIUTa BUJA «e».

6.2 IlpoexTUpoBaHUE OCBEIICHUS U 00J1yYeHUSA

[Ipu Hay4yHOM OpraHM3aIMK TPYAa B CEIIbCKOM XO34WCTBE, KaK U B IMPO-
MBIIIJIEHHOCTH, Ka4€CTBO OCBEIICHUS 3aHMMAET OJTHO M3 BaKHBIX MecT. Mcce-
JIOBaHMSIMHU YCTAHOBJICHO, YTO MPH COBPEMEHHOM WHTECHCHUBHOM IPOU3BOJICTBE
MPABUWIBHO CIPOEKTUPOBAHHOE OCBEIICHUE MO3BOJISET MOBBICUTH MPOU3BOJIU-
TenabHOCTh TpyAa Ha 10...12 %. OHo BKIIIOUYaeT B ce0s1 HE TOJBKO COOIIOJEHUE
HOPM OCBELIEHHOCTH, HO U COOJIIOJICHUE KAaY€CTBEHHBIX XapaKTEPUCTHUK OCBE-
HIEHUSI C YYETOM TEXHOJOTMYECKoro mporecca. [loaTomy 10 Havasia NpoeKTU-
pOBaHUA CIJIEyeT TIIATEIbHO Pa300paThbCsl C TEXHOJOTMYECKUM IPOILIECCOM,
CXEeMOM pa3MelieHus: 000pyJ0BaHUs, MEXaHU3MOB U KUBOTHBIX. Hy>KHO sICHO
MIPE/ICTABIAITh, T€ HAXOATCS padOoTaOIINe JIFOIM U XapaKTep 3pUTEIbHBIX pa-
00T. ITO J1acT BO3MOXKHOCTh MTPABUWJILHO BHIOPaTh HOPMY OCBEIIICHHOCTH U pac-
MOJIOKEHNUE CBETUIILHUKOB. OJIHa U3 OCOOEHHOCTEH OCBEIICHUS B CEJIBCKOXO-
3SIUCTBEHHOM IPOM3BOJICTBE 3aKJIIOYAETCS B TOM, YTO pabodee OCBEIICHHUE B
MOMEIIECHUAX JIJISI COACPKAHUS KUBOTHBIX OJHOBPEMEHHO U TEXHOJOTUYECKOE,
T.€. 00€CIeunBaIoIee CBETOBOM KIUMAT JIJISl AKUBOTHBIX: MOCIIEIHEE SIBISIETCS
pEIIAIOIIUM MPH pacyeTax OCBEIICHUS B TAKUX MTOMEIICHUSX.
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PaznuyaroT 1Ba MeToja: TOUEUHBIA U METO/ KOod(hulMeHTa UC0JIb30Ba-
HUSI CBETOBOI'O IOTOKA OCBETUTEILHON YCTaHOBKHU.

Toueunwviti memoo 0a3upPyeTCs HA OCHOBHOM 3aKOHE CBETOTEXHUKH U B
3aBUCHMOCTH OT CBETOBOTO MpHOOpa (TOUEHHBIN, TUHEHHBIHN, MPOXKEKTOP) WU
XapaKTePUCTUKHU O0BEKTA (3aKPHITOE MOMEIIECHUE, YIUIA, TIJIOIIaAb) paCUeTHBIC
bopMyJIbl U UX UCTIOJIb30BAHUE PAZTUYHBI.

llopsioox pacuema moueuHviM MEMOOOM

1 Pacuet pa3menieHus CBETUIILHUKOB.

2 Ha niyane BRIOMPAIOTCS JIB€ KOHTPOJIbHBIE TOUKHU.

3 Omnpexgensiercs cymMMapHas pacueTHash OCBEIIEHHOCTh W BBIOUpAETCS
HavMEHbIIIasl.

4 OnpenenstoT 3HaueHue kodpduirenTa 3anaca K, u #.

5 Pacuer cBETOBOI'O OTOKA JIAMIIBL.

6 OrnpeneneHne MOIIHOCTH JIaMIlbl P, MOIIHOCTH YCTAHOBKU P W yAEib-
HOH MOILHOCTH Py.

B ocHoBy Merona ko3¢ duiimeHTa ucnoiib30BaHus CBETOBOrO MOTOKA 3a-
JIO’KEH pacyeT CpeIHEN OCBEIIEHHOCTH.

llopsadok evinonnenus pacuema

BriOuparor:

1 HopMupoBaHHYIO OCBEIIEHHOCTb.

2 Bup, cucreMy ocBeleHus.

3 Tun ucToyHuKa CBETa U CBETUJILHUKA.

4 Yucno CBETWIBHUKOB B MOMEIIEHUM U HAWBBITOJHEUIIEE pPACCTOSHUE

Mexay Humu. Koagdumment 3amnaca.

5 Unnexc moMenieHus.

6 KoaduuueHt ncnonap30BaHusi CBETOBOTO MOTOKA.

7. OnpeniensieM CBETOBOM MOTOK JIAMITBI.

Takum oOpa3zoM, 00a TpaAUIIMOHHBIX METO/A JAIOT MOrPELIHOCTh pacye-
Ta, npumMepHo 20 %. YuuTeiBas, 4To NpU BHIOOPE MOTOKA JIAMIT JTIOMYCKaeTCs
pPacX0oXJI€HUE ¢ HOMUHAIBHBIM MTOTOKOM — 10...+20 %, a HOMUHAJIBHBIN TTOTOK
JIAaMIIBI MOKET OTJIMYATHLCS OT AeUCTBUTENbHOrO Ha £20 %.

Memoo yoenvHoti MowHOCMU

DTOT METOJI SABJIAETCS YIPOLIEHHEM MeToAa KO3(PPUIIMEHTa UCTI0Nb30Ba-
HUs. MeToJi peKOMEHIYeTCsl I pacueTa OCBEUICHHS] BTOPOCTEIICHHBIX MOMe-
IIEHUH, a TaKXKe JJIs pacyeTa OCBETUTEIbHOM HAarpy3KH, KOrJla pacyeT OCBEIlle-
HUS HE BXOJUT B 3aJ[aHUE MTPOEKTA.

Pacuemnas choopmyna memooa
porS
! N
rae P, — MOITHOCTH J1amnbl, BT;
N — 4HCJI0 CBETUILHUKOB;
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p — YAEIbHAasl MOIIIHOCTh OCBEIIEHUS; BRIOUpPAETCS MO TabJUIIaM CHpaBOY-
HOM JMTEpaTypbl B 3aBUCUMOCTH OT THUIAa CBETWJIbHUKA, Pa3MEPOB MOME-
meHus, K03((PUIUEHTOB OTPAKEHHUSI CTEH M MOTOJIKAa, BBICOTHI IOJIBECA
CBETUJIbHUKOB.

OTU TaOJaUIBl COCTaBJICHBI ISl HamnpsbkeHust nuranus 220 B, k, = 1,3
(Jlamnibl HakanuBaHus), k; = 1,5 (JiroMUHECHeHTHBIC Jamiibl). [Ipu nmepexone k
JIPYTUM YCIOBUSIM DJKCIUTyaTalldd 3HA4Y€HUS YACIbHOW MOIIHOCTU JOJKHBI
OBITh U3MEHEHBI:

1 IIpu Hanpspxennu nutanus 127 B 3HaueHune p cnenyer yMHOXKUTD Ha 0,86.
2 Y aenbHasi MOIIHOCTh U3MEHAETCS MIPSIMO MPOMOPIIMOHATBLHO KO3(PhUIIMEHTY
3amnaca.

6.3 IIpoexTUpOBaHUE BEHTWISIIMUA U 000rpeBa MoMeleHnil

JIist co3iaHuss MUKPOKIIMMaTa Ha )KUBOTHOBOUECKUX U MTULIEBOTYECKHUX
(epMax BAXKHYIO POJIb MTPAIOT 3JIEKTPOHATPEBATEIbHBIE W BEHTUJISLIUOHHBIE
YCTaHOBKHU. B KauecTBe HarpeBaTeNbHBIX YCTPOUCTB MPSMOIO0 KOHBEKTUBHOIO
MOJOTPEBA BO3AyXa B IMOMEHICHUSAX HCIONB3YIOT 3eKTpokanopudepsl. Hau-
OoJplIEe PACIPOCTPAHCHUE TONYUMIIM 3JIEKTPOKAIOpU(]EpPHBIE YCTAaHOBKU
CDOA16-100/0,5, COOAS/0,5TLU-M2/1 u COOA10/0,5TLI-M2/2 MOMHOCTHIO
ot 5 o 94 kBrT.

MomHocTh 35ekTpokaniopudepa (kBT) onpenenstor u3 BeIpaKeHUS:

Po=1,Pr/n,,
raie K, — Kod(QQUIMEeHT 3amaca, yYUTHIBAIOIIUNA CTapE€HUE HarpeBaTEIbHBIX

AJIEMEHTOB KaJlopudepa U BO3MOXKHOE MOHMKEHHE HANPSDKEHHUS B CETU

(x; = 1,1...1,2);

P,, — Tennootnava kanopudepa, kBT;

n« — KIIJI xanopudepa (nmpu ycTaHOBKE HEMOCPEJICTBEHHO B 00OIrpeBae-
MOM MOMENIEHUH 7, =1, IPH YCTAHOBKE B APYrOM IMOMEILIEHUH 717, =09 ).

Tennootnauy kanopudepa onpeaesnstoT Ha OCHOBAHUH TEIJIOBOTO OasiaH-
ca MOMEIICHUS:

P,=P,+P,-P,.
3/1ech OTepU TEIUIOTHI Yepe3 HapyKHbIe orpaxaeHus 3nanus (kBT) co-
CTaBJISAIOT:
P, =Y K,FAT-107,
rae Kr— ko3 duimeHT Terionepeaayn orpaxaenus, Bt/ (M2 OC);
F — nomaas orpaxacHus, M
AT — pa3HOCTb TEMIIEPATYP BHYTPEHHETO U HAPYKHOI'O BO3yXa, °C.
Tennora, yHocumasi ¢ BEHTUIMPYEMBIM BO31yXoM (KBT):
P, =cyQ,ATk, 107,
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rJ€ ¢ — yAeJabHas TEMI0eMKOCTh BO31yxa, paBHas 0,278 Br-u/(kr°C);
y — INIOTHOCTb HAPY/KHOTO BO3IyXa, KI/M :
0, — 00BeM MOMEIICHUS, M
Ks — 4acoBasi KpaTHOCTh BO3/yX000MeHa (K, = 4...15).
Tennoty, BeIACIIEMYIO )KHBOTHBIME (KBT), OpeiesistoT 1Mo BEIPKCHHIO:

P, = iPini 1077,
i=1

rone i=1,2,....m;

P; — Teriora, BbIEsIeMasi OJHUM KUBOTHBIM (MITUIECH) BUAA i, BT;

1; — YACJIO KUBOTHBIX (NITUILIBI) BUJIA I B TIOMEIICHUH.

[Tocne HaxoXAeHUs TEIUIOOTAa4YM Kajiopudepa OmpeaesssioT €ro MoIll-
HOCThb P, (KBT) n paccuMThIBalOT HarpeBaTesibHbIC 3J€MEHThl. MOIIIHOCTh OJ1-
HOI'0 HarpeBaTeIbLHOro 3jieMeHTa (KBT):

P, =P /(3n),
IJI€ 71 — YUCJIO OJIMHAKOBBIX MapaJlICIbHBIX CEKIIHM.

Tok oHOrO HarpeBaTeIbLHOIO eMeHTa (A):

1,=P,/U,,
rae Uy — da3Hoe HanpsbkeHue cety, KB.

B BEHTWISIITMOHHO-OTOMUTEIBHBIX CUCTEMAX MHUKPOKJIMMATa MIPUMEHSIOT
yctanoBku Tuma COOLI, cocrosmue u3 snekrpokanopudpepoB COO u 11eHTpo-
0exHbIX BeHTWIATOpOB cepuu 114-70. IIpu BbIOOpE BEHTUISATOPOB YUUTHIBAIOT
UX a’pOJMHAMHYECKUE XapPaKTEPUCTUKH, MTOKa3bIBAIOIIUE TPaPUUECKYIO 3aBU-
CHUMOCTb IMOJIHOTO JIaBJICHUS, MTOJa4M, YaCTOThI BpaIleHUs U CKOPOCTHU paboye-
ro koJyieca BeHTwIsiTopa. J[js ynoO6cTBa BhIOOpA UCMOIB3YIOT HOMOIpaMMBbl, Ha
KOTOpPbIE HAHECEHbl YKAa3aHHBIC CBOJHBIC XaAPAKTEPUCTHUKH BEHTUJISITOPOB Ka-
KOU-TM00 ojiHOM cepuu. J1jist BhIOOpa BEHTWISITOpA HEOOXOIUMO 3HATh €ro Io-
nauy Q,(M’/4), KOTOPYIO ONMPEAETSIOT ¢ YUeTOM PACIETHOr0 BO3ayXooOMeHa O,
U pacueTHoe noiHoe nasienue P, (I1a), koTopoe NoKeH pa3BUBaTh BEHTUIIA-
TOP:

__ 0P,
" 36:10°n,m,,
rae 1, — KIIJI BenTunsaropa (B 3aBUCUMOCTH OT €TI0 XapaKTEPUCTHKH );

M., — KIIJIl nepena4n (IIpu HEMOCPEACTBEHHOM HAacalKe pabodero KoJe-

ca BEHTHJIATOPA Ha BaJl JIEKTPOJABUraTeNs 17,, =1, IpU COCTMHEHUH Ye-

pes mydty 1,,, = 0,98 1 111 KIMHOpEMEHHBIX nepenad 17, = 0,95).

Y cTaHOBJIEHHASt MOIITHOCTH AJIEKTPOABUTATEIIS:
N yem =K, N 69
e K, — Ko UIMEHT 3amaca, TPUHAMAEeMbIid B 3aBUCUMOCTH OT MOIIHOCTH
ANeKTpoJBUraTestst oT 3HaueHus 1,1 (st aBuraresnei 6omnee S kBt) 1o 1,5

(m1s geurateneit menee 0,5 kBT).
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6.4 IIpoexTUpOBaHUE BOAOCHADKEHUSA

Cenbckoe XO03SMCTBO — KPYIHBINA NOTPEeOUTENh BOABL. BOoay HCHONB3YIOT
IUISl TIPOU3BOJICTBEHHBIX HYXJ CEIBCKOXO3AMCTBEHHBIX NPEANPUATHANA, TTOCHUS
KUBOTHBIX U NTHUIbI, XO35IMCTBEHHO-ITUTHEBBIX HYK]I )KHJIBIX U OOIIECTBEHHBIX
3[aHUAM, TIOJMBKU 3€JICHBIX HACAXICHUM, OPOLLIECHUS CEIbCKOXO035HCTBEHHBIX
KYJIbTYp, TYLICHHS MOXapOB U Ipyrux neneil. Hopmel notpediiennst Bobl aiis
Pa3JIMYHBIX KaTeropuil NoTpeOuTeNe NpUBEAEHBI B CIIPABOYHOM JIUTEPATYPE.

B cenbckom X03s1CTBE 7151 BOAOCHAOKEHHSI IPUHUMAIOT BOJIOHACOCHBIE
YCTaHOBKH TPEX THIIOB:

— OalieHHbIE BOJIOKAYKH C BOJIOHAIIOPHBIM 0aKOM;

— Oe30alleHHbIE BOJOKAYKHU C BOJOHAIIOPHBIM KOTJIOM;

— BOJIOHACOCHBIE YCTAHOBKM C HEMMOCPEACTBEHHOM MTOAAYEN BOJIBI B BOJO-
HAaIoOpPHYIO CETh.

[Ipu mpoekTupoBaHMU BOJAOCHAOXKEHUS HEOOXOIUMO B MEPBYIO OUEPE/ib,
MCXOJISl U3 MECTHBIX YCJIOBHMH, pelIaTh BONPOC O cxeMe BojocHadxkeHus. [lpu
MaKCHMaJIbHOM YaCOBOM PacXojie BOJbI, He MpeBbiatonieM 10 M’/4. pekoMeH-
IyeTcsl MPOEKTUPOBATh 0€30allIeHHYI0 BOJIOKAYKY C BO3YIIHO-BOASHBIM KOT-
JIOM, HO TIpY 3TOM HEOOXOJMMO OOECIEUUTh HAJICKHYI0 OecrepeOoiiHyIo cuc-
TeMy snektpocHabkenus. ITpu pacxome Bomsl 10..30 M°/4 HMCHONB3YIOT Ga-
IICHHYIO BOJIOHAIIOPHYKO YCTaHOBKY. EcnmM pacxon BOABI COCTAaBIISAET
30...65 M’/4, TO PEKOMEHYIOT IPOCKTHPOBATH IBYXarperaTHbe HACOCHBIC
CTAHILIMH ¢ BOJOHAMOPHBIM KOTJIOM. IIpu pacxome Bombl Gosee 65 M>/d 3KOHO-
MHYECKH 1EJIECO00pa3HO HUCIOJIb30BaTh HACOCHBIE YCTAHOBKH C HEMOCPENCT-
BEHHOM I10/1a4€l BOJABI B PACIPEACIUTEIBHYIO CETb.

Bo Bcex ThMnax BOJOHACOCHBIX YCTAaHOBOK MCITOJIB3YIOTCA aBTOMATHYECKA
yIpaBJIsieMbI€ JIEKTPOJBUTATEIN JJI MPUBOJOB IIEHTPOOEKHBIX WM OCEBBIX
HacocoB. Pekomenayercs cienyromuid nopsaoK BeIOOpa U pacyeTa aBTOMaTH-
3UPOBAHHOIO JIEKTPONPHUBOAA HACOCHBIX YCTAHOBOK [ 14].

Hcxonas u3 cpeiHeCYyTOUHBIX HOPM MOTPEOIEHUS BOJIbI KAXIbIM CEJIbCKO-
X0351MCTBEHHBIM MOTPEOJIICHUEM, PACCUNTHIBACTCS

— CPEAHECYTOYHOE IOTPEOTIEHNE BOABI IO XO3SUCTBY O eym;

— MaKCHUMaJIbHBIM 4acOBOM pacxo BOAbI (yyy € YUETOM KO3 (DUIIMEHTOB
CYTOYHOM M 4aCOBOW HEPAaBHOMEPHOCTH MOTPEOICHUS BOJBL;

— pacxol BOJBI 32 CEKYHy C YYETOM JOIMOJIHUTENBHOTO Pacxoaa BOAbI Ha
TYLIEHUE MOXkKapa.

Jl1st BBIOOpa Hacoca HEOOXOAUMO 3HATh, KPOME MAKCUMAJIBHOKO YaCOBOTO
pacxojia BOJbI, MTOJTHOE pacyeTHOE naBiieHue (Harop) H,,., co3gaBaeMoe Haco-
COM, YyTOOBI OH MOT IOJAaBaTh BOJY B 3a/JIaHHYIO TOYKY. [loJHBIN pacueTHI
HAMop Hacoca ONPEAEIIIeTC BBICOTOM BCAChIBAHUS, BBICOTOM HATHETAHUS BOJBI
Y TIOTEPSIMU HAIlopa B CUCTEME.
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[To MakcMMaIIbBHOMY 4acOBOMY Pacxoay BOJBI Om,x U MOJIHOMY pPacyeT-
HOMY JIaBjieHUI0 H,,,. O CIIpaBOYHUKAM, MOJIOUPAOT COOTBETCTBYIOIIMN HACOC
C COOJIIOJICHUEM YCIIOBHIA:

O ie Z Qo > H,2H

Y PACCUUTHIBAIOT MOILIIHOCTh Hacoca P,,..

[To pacuerHon MomHOCTH Hacoca P,,. OHpeNeNseTcs pacdyeTHas MOILII-
HOCTb 3JIEKTpojABUTATENSA Py, K BBIOpAHHOMY HAcOCy W IO KaTajory IMojaoupa-
€TCSI COOTBETCTBYIOIIUNA AJIEKTPOJBUTATENIb C COOJIIOJAECHUEM YCJIOBUsA P, > P, ,

rae P, — HoMHUHaJIbHAs MOIIHOCTD JJIEKTPOABUTATENIS, KBT.

[Tocne pacuera u BpIOOpa THIA M KOJIMYECTBA HACOCOB U AJIEKTPOJIBUTa-
TeJel K HUM HEOOXOJIMMO BBIOpATh KOHTAKTHYIO WJIM OECKOHTAKTHYIO CXEMY
ABTOMAaTHU3AIMA HACOCHOM YCTAaHOBKHM [14], mpuBECTH €€ TEXHOJOTUYECKYIO U
MPUHUIHUIIAAIIBHYIO 3JIEKTPUUECKYIO (MM (PYHKIMOHAIBHYIO) CXEMY YIIpaBiie-
HUS, J1aTh OAPOOHOE ONMCAaHUE MPUHLIUIIA €€ PA0OTHI.

6.5 IlpoexTUpOoBaHUe ropsiUero BOAOCHADKEHUSA

Hcxoonvimu 0annvimu npu npoekmupo8anuu sA61A10MmcsL:

— HOPMBI ITOTPEOJICHUS BOJIBI;

— HayaJbHasl U KOHEYHas TeMIlepaTypa HarpeBa;

— BpeMsl Harpesa.

['opsiuast Boja, HampuMep, Ha MOJIOYHBIX (DepMax UCIHONb3YEeTCs ISl TO-
€HUS )KMBOTHBIX, IPUTOTOBJIEHUSI KOPMA, MOMKH 00OpYAOBaHUSs, ACTEPU3ALINU
Y OXJIQXACHUSI MOJIOKA M UCIIOJIb30BaHUSI 00CITY>KMBAIOIINM IEPCOHATIOM.

Tadauna 6.7 — Hopmbl moTpedaeHust BOAbI

Hopwmsb! notpebie-

No 0

i [Ipouecc HUS, JI/CYyTKH Ha ro- Temneparypa, t, C
noBy G,

1 | Iloenue >KMBOTHBIX 65 12

2 | Moiika o6opyaoBaHus 15 65

3 | [IpuroroBiieHre KOpPMOB 10 68

4 | IlogMBpIBaHHEe BEIMEHU 2 40

5 | Jlast oGcay>KuBaromero nepcoHaia 10 40

6 | [lacrepusanus Monoka 15 95

Berunciisierca pacxos dJI€KTPUUECKOW SHEPTUU Ha ropsiuee BOJAOCHA0XKe-

HUe 1o Gopmyire:
9=, N, -,

TJI€ ¢ — TEIUIOEMKOCTh BOJIbl, pUHUMAETCH 4,2 KI[)K/KF-OC;
t, — Ha4aJpHAas TEMIIepaTypa, JAJIsl BOJbI U3 BOJONPOBOIHON CETH MPUHUMA-
eTcs 6 OC;
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N — KOJIMUECTBO T'OJIOB.
PaccuntsiBaeTCsi MOIIHOCTH 3JIEKTPOBOJIOHATPEBATEIILHOM YCTAHOBKH,

KBT:
)

pacu — _ 9
T

r7ie T — BpeMs padOoThl yCTAHOBKHU, C.

Ecnu cunrath BpeMs paboThl HarpeBa HEOOJIBIIUM, TO MOJIYYUTCS OOJIb-
11asi MOIIHOCTh U HA00OpOT; OOBIYHO BpEMs HarpeBa MPUHUMAIOT PAaBHBIM 2-
3 gaca [28, 29].

Jlanee mo karajory Ha 3JIEKTPOOOOpYAOBaHUE BHIOMPAETCS KOHKPETHAs
AJIEKTPOBOIOHArPEBATEIbHASl YCTAHOBKA ¢ HOMUHAIILHOM MOIIIHOCTBIO OOJIbIIE
pPaCUYETHOM.

[locne 3TOro B COOTBETCTBYIONIEH JUTEpaType HEOOXOAWMO BbHIOpATh
ANEKTPUUYECKYIO CXEMY aBTOMATHUYECKOTO YIpPaBJEHUSA, JaTh ONUCAHUE €€ pa-
OO0TBI B py4YHOM M aBTOMaTH4YECKOM pexkume [28, 29]. B cooTBeTCTBUU C HOMU-
HaJIbHOM MOIIHOCTBIO AJIEKTPOBOJIOHATPEBATENSI BHIOMPAETCS TaKXKe IMyCKOBas
U 3alllUTHAs anmnaparypa, JaTYMKA KOHTPOJS U PEryJIMpOBAHMS, CUTHAJIbHbBIC
YCTPOWCTBA U AJEKTPONPOBOAKA ISl NOAKIIIOUEHHS K cetr 220 B.

6.6 IlpoexTUpOBaHUE IJIEKTPOTEXHOJIOTHYECKOH YCTAHOBKH

ITo cmocoOy mpeobpa3zoBaHusl JICKTPUUECKONW PHEPTUM B JIPYTHE BUJIbI
SHEPTrUU B caMoM o0OpabaThiBa€MOM MaTepHalie JEKTPOTEXHOJOTUYECKUE YC-
TAHOBKU Pa3CNISAIOTCS Ha CIASAYIONINE THUIIBL:

1 DnexTpoHarpeBaTebHbIE YCTAHOBKH, TIE DJIEKTPUUECKAs SJHEPTHS TIpe-
o0Opasyercs B TEIJIOBYIO. ITO MOTYT OBITh 3JIEKTPOKaIOpU(PEPHBIE U IPUTOUHO-
BBITSDKHBIE YCTAHOBKH JIJISl OOIIETO OTOIUICHUS YKUBOTHOBOTYECKUX IOMEIIIe-
HUM; YCTPOMCTBA MECTHOI'O 3JIEKTPOOOOTPEBa B BUJIE IJIEKTPOOPYIEPOB, JICK-
TPOOOOTpEeBaEMBIX MOJIOB, KOBPUKOB, MaHENEH JIJIs JIOKAJIBHOTO 00OTrpeBa Mo-
JIOJTHSIKA KUBOTHBIX U NTHIIBL, WH(GpaKpacHble U yIbTpadroIeTOBbIe 00Tyya-
TeJIbHBIC YCTAHOBKH; AJIEKTPOHATPEBATEIbHbBIC YCTAHOBKH JIJISl TETLIOBOM 0Opa-
OOTKH, CYIIKH U XPaHEHUS CETbCKOXO3SICTBEHHOW MPOAYKIUU; DIEKTPOTEp-
MUYECKOE 000PYI0BaHUE MAPHUKOB M TEIUIMII; AJIEKTPOTEPMHUECKOE 000pyI0-
BaHHWE PEMOHTHO-MEXaHUYECKUX MACTEPCKUX; IJIEKTPOTEPMUUYECKUE OBITOBBIC
pubopsl U T.7. Pacdet u BHIOOp TaKMX YCTAaHOBOK MOXKHO HAaWTH B JIMTEpATypE
[28, 29, 31, 32, 33].

2 DNEKTPOTEXHOJIOTMYECKUE YCTAHOBKH, TJI€ DJIEKTPUYECKAs SHEPrus
npeoOpasyercsi B MEXaHUYECKYIO, B caMOM 00padaThiBaEMOM MaTepuaie. ITo —
AIIEKTPOCENApaTOPhI I PA3ICICHHS CHITYYUX CMECEH B AIEKTPUUECKUX TOJIAX
BBICOKOTO HAMPSDKEHUS; AIEKTPOTHAPABINYECCKUN dPdeKT sl pa3pylieHus,
ApOOJIeHUs, TUIACTUYECKOW AepopMaluu; dSICKTPOOKpAIIMBaHUE JeTaliel B
AIEKTPUUECKOM I10JI€; ANEKTPODUIBTPHI U1l OUMCTKUA BO3/yXa OT B3BEIICHHBIX
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YacTUll; a3po30JibHasi 00pabOTKa paCTEHUW U KMBOTHBIX; PacUeT U BBIOOp Ta-
KUX YCTAaHOBOK TaK)K€ MOXKHO HAWTH B JuTeparype [32, 33].

3 DJIEKTPOTEXHOJOTUYECKHE YCTAHOBKH, TAE JJIEKTPUYECKAs JHEPTHS
npeoOpasyercss B XUMUYECKYI0 U OMOJIOTMYECKYI0. DTO 3JIEKTPOJIN3 Ha MPUMeE-
pe NoJlydeHUsl AE3UH(PUUUPYIOIIETO pacTBOPA, 3JIEKTPOKOATYISLHUA, 3IEKTPO-
JMaIn3, ONPECHEHUE BOJbI, PACCOJICHHE MOYBOTPYHTOB; MPEANOCEBHAs 0Opa-
00TKa CeMsH JJisi MOBBIIIEHUS YpPOXKAWHOCTH; BO3JIECUCTBUE JIIEKTPUUECKOTO
TOKa Ha PaCTEHUS C LUEIbI0 CTUMYJIALIMYU U YTHETEHUSI COPHSAKOB; JEKTPOU3-
ropoju u T.1. Pacder u BBIOOp TaKMX CHEIUATBHBIX YCTAHOBOK MOKHO HAWTH B
JTOTMOJHUTENBHOU JIuTepaType [28, 29].

6.7 IIpoekTUpPOBaHUE IJIEKTPUYECKHUX CXeM aBTOMATH3AIMHU
U YIIPaBJICHUS TEXHOJIOTUYEeCKMMHU MPOLECCaAaMHu

[Ipn pa3paboTke cxeM aBTOMATU3AIMHM TEXHOJOTMYECKUX MPOLECCOB
OOBIYHO BBINOJIHAKOTCA MNPUHIMIIHNAIBHBIE 3JIEKTPUUECKUE CXEMBI CaMOCTOS-
TEJIbHBIX JJIEMEHTOB, YCTAHOBOK HMJIM MX YYaCTKOB aBTOMAaTHU3MPOBAHHOW CHUC-
TE€MBI, HAIPUMEP: CXE€Ma aBTOMATUYECKOT0 ¥ TUCTAHIMOHHOIO YIIPABJIEHUS Ha-
COCOM, CX€Ma CHTHAJIM3ALlUHA YPOBHS BOJBI B pe3epByape u T.4. Mcnonb3ys atu
CXEMBI B CIy4ae HEOOXOAMMOCTH, COCTABISAIOT OOIIYIO MPUHLIUIHAIBHYIO CXe-
My YCTAaHOBKH (IPUHIMITMATIbHASA CXEMa YIPABICHUS HACOCHOW YCTaHOBKOM).

[Ipu BceM MHOrooOpa3uu MPUHUMIIHAIBHBIX 3JIEKTPUYECKUX CXEM, He3a-
BUCHMO OT CTEIEHU CJIOKHOCTH, KaXKJasi U3 HUX MPEJICTaBIAET cO00i coueTa-
HUE ONpENENEHHBIM O00pa30oM COCTaBJIEHHBIX JOCTATOYHO IPOCTBIX THUIIOB
(YHKIIMOHAJIBHBIX Y3JIOB U 3JIEMEHTAPHBIX AIEKTPUUECKUX IETEH.

I'OCT 2.701-84 ycranaBnuBaeT kiaccU(pUKaUi0 OOO3HAUYECHUSI CXEM U
oO11re TpeOOBaHMs K UX BBITOJIHEHHUIO.

B npoektHOW mNpakTHKe pa3padOTKy MNPUHIMIHAIBHOW SJIEKTPUUYECKOU
CXEMBI PEKOMEHAYETCSI BECTH B CIEAYIOIIEM MOPSIKE:

1. 3agatorcs TeXHUYECKHE TPEOOBAaHUA K YCTaHOBKE.

2. Ha ocHoBanuu TpeOoBaHMil (opMHpyeTCcs mepedyeHb (YHKIHM, pe-
IAEMBIX €I0.

3. CocraBnsercs CTpykTypHas cxema. CTaBsATCS YCIOBUS W MOCJIEN0BA-
TEJIBbHOCTH JICHCTBUS CXEMBI.

4. Kaxnoe U3 3aJaHHBIX YCJIOBHUM HM300pa)KaeTcsi B BUJE TEX WJIM MHBIX
AJIEMEHTAPHBIX y3JI0B WX LIETEN.

5. DJeMeHTapHbIC LIENH U y3JIbl OOBEIUHSIIOTCS B OOIIYIO CXEMY.

6. IIpousBoautcs BRIOOP anmaparypsl U 3JIEKTPUUECKHUI pacueT 3JIeMeH-
TOB.
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7. lIpoBepseTca cxema ¢ MO3MINN BO3HUKHOBEHHUS CIIOXKHBIX 1IETIEH U €€
HEMPaBUILHON pabOTHI.

8. PaccmarpuBatoTcsi BO3MOXKHBIE BapHaHThl, U MPUHUMAETCA OKOHYa-
TEJIbHOE PEILCHUE.

Pa3paboTka NpUHIUITMATIBHBIX CXEM COAECPKUT OINPEACICHHBIE JIEMEHTHI
TBOpuecTBa. Cxema JoJDKHA OBbITh MAKCUMAIILHO YIIPOIIEHAa U MUHUMU3HPOBA-
Ha.

K cxeMaM mpeabsBISIOTCS CIAEAYIONIME TPEOOBAHUSA: HAIEKHOCTh, MPO-
CTOTa U 3KOHOMUYHOCTb, YETKOCTh JCHCTBUSA CXEMbI B aBapUIHBIX CUTYalUAX
(Oe3omacHOCTh OOCITYXMBaHUS, IPEIOTBPALICHUE JaIbHEHIIEro pa3BUTHs aBa-
pun), yaoOCTBO OmNepaTHBHOM pabOThI, yAOOCTBO JKCILUTyaTalMd, YETKOCTh
oopMIIECHUS.

IIpasuna evinonnenus cxem

[IpyHUMNIHAIIEHBIE AJIEKTPUYECKUE CXEMbI BBIOJIHSIIOT B COOTBETCTBUU C
TpeOOBaHUSIMHU TOCYJAPCTBEHHBIX CTAHIAPTOB IO MMPABHUJIAM BBIIOJIHEHUS CXEM,
YCIOBHBIM TIpaduueckuM 0003HAUCHUSIM, MAapKHpPOBKE Iened u OyKBEHHO-
(P pOBBIM 0003HAUEHUSAM AJIEMEHTOB cxeM [14, 16].

1. DneMeHTBl Ha cxeme M300pa)katoTcsl B BUJIE YCIOBHBIX I'PpaPUUYECKUX
o0o3nauennil. B cootBercTBuM ¢ TpedboBanusmu ECK/I, o6o3HaueHus: oopazy-
IOTCSI U3 TIPOCTHIX T€OMETPUUECKUX (DUTYp: KBAJIPaTOB, MPSIMOYTOIbHUKOB, OK-
PY)KHOCTEW, TPEYrOoJIbHUKOB, & TAaKK€ W3 CIUIOUIHBIX M IITPUXOBBIX JIMHUW U
Touek. [Ipu m300pakeHNMM HAa OJHOW CXEeMe Pa3HbIX (PYHKIMOHAIBHBIX IENen
JOIYCKAETCs pa3yinyaTh UX TOJIINHOW JIMHUH, HATIPUMED, LIENU MUTAHUS MOKa-
3bIBaTh 00JI€€ TOJICTHIMU JUHUSAMH. JIMHUM BBIOIHIIOTCA TOMIUHON oT 0,2 10
1,0 MM B 3aBUCHMOCTH OT (hopMaToB cxembl U pazmepoB YI'O.

['paduueckoe nepeceyeHne TMHUN CBSI3U M300pakaeTcs Mo MPSIMBIM yT-
JIOM, @ MECTO COEAMHEHUS JIUHUHN FIEKTPUUYECKOM CBSA3M C HOMOILIBIO TOUYKH.

2. I'padmueckoe 0003HAUYCHUE PJIEMEHTOB U COSIUHSIONIUX JIMHUM JTOJK-
Hbl 00ECIIeYMBATh HAWJIydlllee MPEACTABICHUE O B3aUMOJICUCTBUU COCTABHBIX
yacTteil. JIMHUM CBS3U AOKHBI OBITh U3 TOPU3OHTAIBHBIX U BEPTUKAIBHBIX OT-
PE3KOB, UMETh HAMMEHBIIIEE KOJIMYECTBO U3JIOMOB U MepeceueHuil. Paccrosinue
MEXJIy COCEJHUMHU TNapajuieIbHBIMU JIMHUSMU JOJKHO OBITh HE MEHEE 3 MM.
JIuauuM CBSA3M, KaK MPaBUIIO, MOKA3bIBAIOTCS MOJHOCTHIO. Jlomyckaercs: oOpbl-
BaTh JIMHUU JIJIS JIUILIETO YTEHUS CXEM, OOpPBIB 3aKaHYMBAETCS CTPEJIKOM U CO-
OTBETCTBYIOILEN HAANUCHIO.

Ha nmpuHUMNUANBHBIX 3JEKTPUYECKUX CXEMaxX MOTYT MPU HEOOXOAMMO-
CTH TMOKa3bIBATHCS JIEMEHTHI THEBMATUYECKUX, TUIPABIMYECKUX WIM KHHEMA-
TUYECKUX CXEM, a TAaKKE 3JIEMEHTHI, HE BXOJSAIIME B JAHHYIO YCTaHOBKY, HO
HEOOXOMMBIE ISl pa3bsCHEHUs MpUHIMNA e padoThl. ['paduueckoe 00603Ha-
YEHUE TAKUX 3JIEMEHTOB M YCTPOMCTB OTACNAIOT IITPUXITYHKTUPHBIMU JIMHUSA-
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MU 1 IOMEIIAIOT HAJIMCh, YKA3bIBAIOIIYI0 MECTOHAXOXACHUE JIEMEHTA U JIaH-
HBIE O HEM.

3. KoHrakThel anmaparoB, pa0oTaroluMX B JAPYrUX CXeMmax, Ha JTAHHOH
cxeme OOBOJSAT TOHKOW CIUTOIIHOW JIMHUEH, OKOJIO KOTOPOW MPUBOAST 0003HA-
YeHUsl anmnapara M CChbUIKY Ha HOMEp uYepTeka CXEMbl, B KOTOPYIO armapar
BKJIFOYEH.

4. CxeMbl, KaK IPaBUJIO, BBITOIHSIIOTCS IJI YCTPOMCTB, HAXOIAIIUXCS B
OTKJIFOYEHHOM COCTOSIHHUH.

5. DNeMeHTHI ¥ yCTPOMCTBA Ha MPUHIIMIHNAIBHBIX AJEKTPUUECKUX CXEMaxX
MOTYT BBINOJHATHCS COBMEUIEHHBIM U pa3sHECEHHbIM criocobamu. IIpu coBme-
IIEHHOM CIO0CO0E COCTaBHBIE YaCTH 3JIEMEHTA, HAIPUMEpP, KaTYIIKHA, KOHTAKThI
U JIp. 1300paxkaroTcs Ha CXE€ME€ B HEMOCPEACTBEHHOM OJM30CTU IPYT K APYry
(kak Obl B coOpanHoM Buje). IIpu pazHeceHHOM cmoco0€ COCTaBHBIE YacTH
AJIEMEHTOB M YCTPOMCTB M300PAKAIOTCS HA CXEME B pa3HbIX MeCTax JJid Ha-
IISIAHOCTUA. B 3TOM ciyyae cxema COCTOMT W3 pslla 4acTeil, pacholOKEHHBIX
CJIeBa HaIPaBO U CBEPXY BHU3, B MOPAIKE MOCIEIOBATEILHOCTH JACUCTBUS OT-
JIEIBHBIX 2JIEMEHTOB (CTPOUHBINA CIOCO0).

[IpyHUMNIHAIIEHBIE AJNEKTPUUYECKUE CXEMbl MUTAHUS, YIPABJICHUS, U3MeE-
pPEHUS U CUTHAIM3AIMU BBINOJHAIOT, KaK MPaBUJI0, B MHOTOJIMHEWHOM M300pa-
KeHuU. J{71s yCTaHOBOK 3JIEKTPOCHAOKEHMSI MHOTAA WCIOIb3YIOT OJHOJUHEH-
HOE U300paKECHHUE.

6. MexaHnyeckas CBA3b Ha NPUHIUIHUAIBHBIX SJEKTPUUYECKHX CXEMax
n300paxkaeTcs ITPUXOBOM JIMHUEN WK IBYMS MapaJlIeIbHbIMU JTMHUSIMHU.

7. DIJIEKTpUYECKUE MAIIWHBI, TPAaHCPOPMATOPBI U JIPYrUe€ 3JIEMEHThI Ha
CXeMax MOTYT HM300paxkaTbCsl YNPOUICHHBIM CHOCOOOM, JTMOO pPa3BEPHYTHIM,
BCE€ 3aBUCHUT OT TOr'0, C KAKOM 1€J1bI0 BBITOIHAETCS MPUHIUITAAIIbHAS CXEMA.

8. Ecnu B u31€I1Mu MMEeTCs HECKOJIbKO OJMHAKOBBIX 3JIEMEHTOB, COEIU-
HEHHBIX OCJIEA0BATENIBHO, TO JOIMYCKAETCs N300paxaTh NEPBBIA U MOCIECTHUN
AJIEMEHTBHI, a CBSI3b MEX/Ty HUMU MOKAa3bIBaTh IITPUXOBBIMU JINHUSMH:

[Ipyn nmapaienbHOM COEIMHEHHHM 3JIEMEHTOB (PYHKIMOHAJIbHAs TpyIIia
MOXKET U300paKaThCsl OJTHON BETBBIO.

9. Bce 3meMeHTBl NPUHUMIHAIBHONW 3JIEKTPUYECKONW CXEMbl JOJIKHBI
MMETh MO3UILIMOHHBIE 0003HAYEHMs], TPOCTABJICHHBIE PAJIOM CIIpaBa WM BBEP-
xy. Ilo3uninonHsle 0003HaUEHUS B OOILEM CJIy4ae COCTOSIT M3 TPEX 4yacTei, 3a-
MKACBIBAEMBIX TTOAPAJ 0€3 pa3AesUuTeNbHbIX 3HaKOB U Ipo0enoB. OHO oOpazyer-
Csi C IpUMEHEHHEeM OyKB JIATHHCKOro andasutra u uudp. BykBel u uudpsl
JOJKHBI BBITIOMHATCS OJTHUM HIPUQPTOM.

[lepBast yacTh MO3UIIMOHHOIO O0O3HAYEHUS! BBINOJIHAECTCS C MOMOIIBIO
OJIHO- WJIK ABYXOYKBEHHOro K0/a0B (HampuMmep, KM — MarHUTHBIN ITyCKaTeb).
[IpyyeM ecnu B cXeMe€ COAEPKUTCA TOJIBKO OJUH M3 TPYIIBI 3JIEMEHTOB,
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MMEIOIUX OOIIMK OyKBEHHBIA KOJI, TO JJIsI MIEPBOM YaCTU €ro MO3UIIMOHHOIO
0003HAUYEHHSI HUCIOJIB3YETCS OAHOOYKBEHHBIM KOJA, B IPOTHUBHOM Cly4ae -
IBYXOYKBEHHBIN (HAIIpUMeEp, €CIIM B CXEME €CTh TOJIBKO ITyCKATENU U HET pelle,
TO myckartenn odo3Havarores Kl, K2, u 1.11., HO eciii ecThb IycKaTenu u pese, TO
nyckareib Oyner obo3Hauarbcsi KM, a pese B 3aBUCUMOCTH OT HampshKEHUs
TaK>Ke JIByXOYKBEHHBIM KOJIOM).

Bo BTOpO#i 4acTh MO3UIIMOHHOTO 0003HAYEHHUS IPUBOJUTCS TTOPSAIKOBBIN
HOMEp AJIEMEHTA B IPe/esiax JaHHOIO BUAA. TpeThs 4acTh NO3UIMOHHOTO 000-
3Ha4YeHUs (OHa MOXKET OTCYTCTBOBAaTh) COOTBETCTBYET (hYHKIIMOHAIHLHOMY Ha-
3Ha4YeHUIO 35eMenTa (Hanpumep, KH4 - pene, koropoe umeer nopsaKoBbIlid HO-
Mep 4 U UCTIONB3YETCA JIJIsl CUTHAIM3ALIUN ).

Ecin HeoOxoaumMo 0003HAYUTh KOHTAKT KAaKOTO-IMOO 3JIEMEHTa, MOCIe
MO3UIIMOHHOTO O0O3HAYEHHUS CJIEAYET MOCTABUTh 3HAK «:» WU HUPPY, YKa3bl-
Barouyro Homep, KH4:3 yka3piBaer, 4TO 3TO TPETHM KOHTAKT CUTHAJIBHOTO pe-
ne 4.

PsnoM ¢ yciaoBHO rpaduyeckuM 00O3HAYEHHMEM Ha MPUHUUIHAIBHOU
CXEeMe JIOMYCKAEeTCs YKa3bIBaTh TEXHUUECKUE JAHHBIE JIeMEHTa (HOMUHAIbHBIE
3HA4YEHUs TapaMeTpoB U T.J.), a HA CBOOOJHOM I0JIE€ CXEMbl BPEMEHHBIC JHa-
IpaMMBbl, TaOJIUI[bI KOMMYTAIH U JIp.

10. Ilenu mpuUHIMOUAIBHOW SJIEKTPUYECKOM CXEMbl MapKUPYIOT apad-
CKUMU LM(ppamMu, nepesl KOTOpsIMH IpocTaBisatoTcs 0ykBol ABC (a1 mapku-
poBkH a3) u N (711 MApKUPOBKHU HYJIA).

BXxonHble ¥ BBIXOAHBIE YYACTKH LENEH MOCTOSIHHOTO TOKa MapKHUPYIOT C
YKa3aHUEM MOISIPHOCTH «», «-».

11. Ha cxemax momyckaercs momMeniaTh HOSICHSIOIINE HAAIUCH U YKa3bl-
BaTh B XapaKTEPHBIX TOYKaX BEJIUYMHBI TOKOB, HAINPSKEHUW, a TAKKE YKa3bl-
BaTh XAapaKTEPUCTUKUA BXOJHBIX M BBIXOAHBIX IIeNel (4acToTa, HaIpshKEHUE,
CHJIa TOKA).

12. Jlsist mosicHeHust pabOoThl MPUHLIUITHAIBHONW CXEMblI COCTABJISIETCS CIIe-
HabHas TabJyvila, ToMeliaeMas crpana oT u300paxeHus. B Tabmiuile 3anuchl-
Ba€TCsl HA3HAYEHUE L[ENU U BXOSIINX B HEE DJIEMEHTOB.

13. Bce nneMeHThl, BXOAAIINE B U3/IEJIUE, HA PUHIUIUAIBHON 3JICKTPHU-
YECKOM cXeMe JOJHKHBI ObITh OJJTHO3HAYHO OmpeelieHbl. JlaHHble 00 3/ieMeHTax
3aMMUCHIBAIOT B [IEPEYHE, BHITOIHIEMOM B BUJIE TaOJIUIbI, YCTAHOBICHHOU (Op-
MBI.

14. IlpuHIMNIanbpHas AIEKTPpUYECKas CXeMa JI0JKHA UMETh Ha3BaHHUE.

Pekomenoayuu Kk paspadomke cxem ynpaeneHus 3j1eKmpoosuzameJis-
MU U OPY2UM MEXHOTI02UUECKUM 000PyO06aAHUEM
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[Ipy TpOEKTUPOBAHUU CXEM YIIPABIICHUS TEXHOJIOTMYECKOrOo 000pY10Ba-
HUS CEIbCKOXO03MCTBEHHBIX OOBEKTOB IIMPOKOE PACIPOCTPAHEHUE MOTYUUIIU
KOHTAaKTOpHO-pelieliHble cXxeMbl. K WX HelocTaTkaM OTHOCHUTCSI 3aBUCHMOCTH
CpOKa CIIy»KObI YCTPOMCTB OT KOJIMYECTBA BKIIOYEHUH, OTPAHUYEHHOE MpUME-
HEHHE YCTPOICTB B YCIOBUAX BPEIHOIO JIEUCTBUS OKpYKaroueh cpeanl (BUO-
pauuu, ChIPOCTH, MbUIM). B Takux yCIOBHUSX Jy4lle€ HCIOJIb30BAaTh CXEMBI
yIpaBJIeHUsI Ha OECKOHTAKTHBIX 3JIEMEHTAaX.

Pexxum ympaBiieHus 000pyI0BAaHHMEM OTOBAPUBAETCS B 3aJlaHUU Ha IPO-
eKTHpOBaHUE. MOXeT ObITh MECTHOE, JMCTAHIMOHHOE U TEJIEMEXaHUYECKOe
yIpaBJICHUE.

B 3aBHCHMOCTH OT CTENEHHM Y4acTHs ONEepaTopa B MPOLECCE YIPaBICHUS
000pYJIOBaHHEM, OHO MOXKET pabOTaTh B PEKUME PYUYHOTO yIpaBJEHUS, B IO-
JyaBTOMaTUYECKOM U aBTOMAaTUYECKOM PEXKUMAaX.

[Ipu pa3paboTke cXeM YNpaBJIEeHUS FIEKTPOOOOPYAOBAHUEM YUUTHIBAIOT-
Csl ClIeIyIolne TpeOOBaHUSA:

- Hapsay C aBTOMATUYECKUM YIPABJICHUEM, JJIEKTPOIPUEMHHUK 00s3a-
TEJILHO JI0JLKEH UMETh PYYHOE YIIPABIICHUE,

- BBIOOp pekruMa pabOThl OCYIIECTBIISIETCS MEPEKII0YaTENIeM, COBMEILIE-
Hue (YHKIMU BbIOOpa peXrMa U YNPaBICHUS B OJHOM ammapare He PeKOMEH-
IyeTcs;

- HE JOJDKHO OBITh OJJHOBPEMEHHOE YIIPABIICHUE 3JIEKTPOIPUEMHUKOM C
Pa3HBIX MECT.

OnHUM U3 CYIIECTBEHHBIX BOIPOCOB MPOEKTHUPOBAHMS CXEM YIPABICHUS
TEXHOJIOTHYECKUM 00OpPYI0BAHUEM SIBJISIETCS] BHIOOP CXEMBI TUTAHUS U ariapa-
TOB 3alIUTHL. [Ipy 3TOM PyKOBOACTBYIOTCA CIEAYIOIIUMH COOOpaKEHUSIMHU: 11e-
M YIPABJICHUS JOIYCKAETCs MUTAaTh OT IVIABHBIX (CHJIOBBIX) LENEH WA OT TO-
CTOPOHHEr0 UCTOYHUKA MPU CXEMaX YIPaBJICHUS.

K aBapuifHbIM WJIM HEHOPMAaJIbHBIM PEXUMaM pabOThI 3JIEKTPOYCTAHOBOK
OTHOCSITCSI KOPOTKHE 3aMbIKaHUSI U TEIUIOBBIE MEPErPY3KU 3JIEKTPOOOOPYI0Ba-
HUS U 3JEKTPONPOBOJOB U3-3a JUIMTEIBHOIO MPOXOXKAEHUS 1O HUM IOBBIIIEH-
HOro Toka. Hanbosnee onacHbl KOPOTKHE 3aMbIKaHUS, T.K. TOK IOBBIIIAETCSA B
JECATKU U COTHU pa3, TEIUIOBBIE U JUHAMUYECKHE BO3JIEUCTBUS MOTYT IIPUBEC-
TH K pa3pylLIEHUIO BCEl YCTAHOBKHU.

Anmaparypa ynpaBJIeHHs U 3allUThl, YCTAaHABIMBAEMasi B CXEME AJIEKTPO-
MATAaHUS IPUOOPOB U CPEJCTB aBTOMATU3AIMH, JOJKHA 00€CIeunBaTh BKITIO-
YEHUE U OTKJIIOYEHUE JICKTPOIPUEMHHUKOB U YYACTKOB CETEH, MPEyCMOTPEH-
HBIX TEXHOJIOTHUEH PadOT, a TaKXKe JIJIsi PEBU3UM U MEpe3arpy30K, €CJIU OHU €CTh.

JIJ1sl BBIMOJTHEHUS YKa3aHHBIX TPEOOBAaHUHN MCIOJIB3YIOT CJIEAYIOLIYIO arl-

naparypy:
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— B NUTAOMIUX JUHUSIX: aBTOMATUYECKUN BBIKIIOYATEb, PYOWIBHUK,
MpEAOXPaHUTEb;

— B LIEMSAX DJIEKTPOABUTATENEH: aBTOMAaTUYECKUN BBIKIIFOYATEIb, MATHUT-
HBIU ITyCKaTesb, pyOUSIbHUK, IPEIOXPaHUTEh, MATHUTHBIA ITyCKATEIb;

— B LENSAX KOHTPOJIbHO-U3MEPUTENBHBIX NPUOOPOB U LEMAX CUTHAIM3A-
[IMW: TAKETHBINA BBIKIIOYATENb (PYOUIIBHUK, KITIOU YIIPaBJIEHUS, TYMOJIED), npe-
JOXPaHUTEIU, aBTOMATUUECKUN BBIKJIIOUATEIIb;

— B OCBETUTEIIbHBIX CETSAX: aBTOMATUYECKUN BBIKIIOYATEb, PYOUIIbHUK,
MpEeAOXPaHUTENb.

PyOunbHUKH, TTaKETHBIE BBIKJIIOYATEIN U TyMOJIEpBI CITYKAT ISl BKIIIO-
YEHUSI U OTKJIIOUCHUS OTMEJIbHBIX AJICKTPONPUEMHUKOB B HOPMAJIBLHOM PEXU-
Me, a TaKkKe JIJIs1 OTCOEIMHEHHUS MPU MTPOU3BOJICTBE PEMOHTHBIX PadoOT.

[IpenoxpaHuTeny 3alUIIAIOT CETU U OTIEIbHBIE 3JIEKTPONPUEMHUKUA OT
KOPOTKHUX 3aMbIKAHUN.

ABTOMAaTHYECKHE BBIKIIOYATENN HMCIOJIB3YIOTCA B KAadye€CTBE 3alllUTHOU
anmapaTypbl OT KOPOTKMX 3aMbIKaHUW M MEPETpPy30K, a TAKKE ISl HEUaCThIX
OIEPATUBHBIX OTKIIFOUECHUH DIIEKTPUUYECKUX LIENEN U BIIEKTPOIPUEMHUKOB. Ta-
KUM 00pa3oM, aBTOMAaTUYECKHUI BBIKIIOYATEIb BBINOJHIET (PYHKUIUU PyOUIIb-
HUKa, MPEAOXPaHUTENsl U MarHUTHOrO Myckarens (mpu padoTe ¢ peaKuMu
BKJIIOYEHUSIMHU). ABTOMATHYECKHE BBIKIIIOUATENN yAOOHEEe B JKCIUTyaTalluH,
yeM pYOWJILHUKHU ¢ TpeaoxpaHutessiMu. OHu Oosiee HaJIeKHbI U O€30IaCHbBI B
pabore, 00J1aJat0T MHOTOKPATHOCThIO AeUCTBUsA. [Ipy UX NpUMEHEHUN UCKITIO-
YaeTCsi BOBHUKHOBEHUE HEMOIHO(PA3HBIX PEKUMOB MPU OTKIIOUEHHH. OHAKO
ABTOMAaTUYECKHUE BBIKIIOYATEIN HAMHOT'O CIIOXKHEE U JOPOXKE, YEM PYOUIIBHHUK C
MpEAOXPAaHUTEISIMU.

MarHutHble TyCKAaTeIW BBITOIHSAIOT (DYHKIIMM aIapaToB JUCTAHIIMOH-
HOTO BKJIFOYEHUS U OTKJIKOYEHUS AJIEKTPOIPUEMHHUKOB. Kpome TOro, MarHur-
HBIE€ MYCKATEJId MOTYT BBINOJIHATh (DYHKIIUM 3aIUTHI OT MEPETPy30K U MOHU-
KEHUA HaIpsDKEHUs (M Kak CJEJICTBUE OT camo3aIycka), OJJOKUPOBKY C APYTru-
MU arfapaTaMy U 3JEKTPUUECKOE PEBEPCUPOBAHUE.

[Iutaromme U pacupeAesUTeNbHbIE CETH CHCTEM SJIEKTPONUTAHUA, KaK
MIPaBUJIO, OTHOCSTCS K CETSAM, HE TpeOyIOUIMM 3alllUThl OT MEPErpy30K, U 3a-
HIUIIAI0TCA TOJBKO OT KOPOTKUX 3aMBIKaHUI. DTO HE OTHOCHUTCS K HapYyKHbBIM
Y4aCTKaM I0Xapo- U B3PHIBOONACHBIX TOMEIMIEHUHU, CUCTEMBbI 3JIEKTPONUTAHUS
KOTOPBIX JOJKHBI TAKXKE 3alIUIIATHCA OT HEPETPY30K.

OTtnenbHbIE AIEKTPOABUIATENN, KOTOPBIE MO XapaKTepy CBOEH padOoThI
MOT'YT OKa3aTbCsl TEXHOJIOTMUECKHU MEPErpy,EHbl, PEKOMEHIYETCs 3alllUIaTh
OT MEPErpy30K U KOPOTKUX 3aMBIKAHMIA.
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[IpocTeie Hepa3BETBIEHHBIE IIEMH YIPABICHUS AJICKTPOIPUEMHHKAMH,
KaK MPaBWJIO, JTOJDKHBI MMOJy4YaTh MUTAHWE OT TJIABHBIX (CHJIOBBIX) IICTICH. 3a-
[IUTa [EMeH yMpaBJICHUS JJICKTPOJABUTATEISIMHU, KOTJa CHUJIOBBIC TN M ICMH
YIpaBJICHUS BBITOJTHEHBI TIPOBOIOM OJHOTO CEYCHUS, JOJDKHA OCYIIECTBIIATHCS
3aIIATHBIMA ammapaTamMy, YCTAaHOBJICHHBIMHU B TJIABHBIX IICTISAX AJICKTPOJIBHUTa-
Tens. Ecou cedenne mpoBOJOB WM KaOeisl MEHBIIIE CEYCHHS CHIIOBBIX IIenei
WJIW JIJTMHA TIeTIed YITpaBIICHNS TOCTATOYHO BENHKA, I HAJAS)KHOW 3aIlUTHI OT
KOPOTKHX 3aMbIKAaHUH B TIETISAX YIPaBJICHUS YCTAaHABIMBAIOTCS CBOW MPEIOXpa-
HUTEIIH.

[Ipy muTaHWM OT TJIABHBIX (CHJIOBBIX) METICH HAaXOIWUT MpUMeHeHne (as-
HOE U MeXaydaszHoe HanpspkeHne. [IpernMyIecTBeHHO MPH 3TOM HCIIOIb3YETCs
dazHoe HampspbkeHue. MexaydasHoe HanpsHKeHHE ISl CXEM YIIPaBJICHUS HC-
MOJNB3YIOT B CETSIX C M30JMPOBAHHOM HEUTpPAIbI0 M B CETIX C TIYXO-
3a3eMJICHHON HEUTpasIbio, KOTJa IS 3allIMThI TJIABHBIX IIETIEH HCIOJIB3YOTCS
MPEAOXPAHUTEH W HET 3aIUTHI OT HEMOJHO(A3HBIX PEKUMOB.

[Ipy BKIFOYEHUHM KAaTYIIKA MAarHATHOTO ITyCKaTellsI Ha MEXTy(a3Hoe Ha-
MPSDKEHUE AJICKTPOJBUTATENIb MOXKET 3allUINAThCSd aBTOMATHYECCKH BBIKIIIOUA-
TeJeM U npeaoxpanuteneM. [Ipu BKIOUEHNN KaTyIIKU Ha (pa3HOe HaAIPsHKEHNE
JOJKHBI TIPUMEHSATHCS] TPEXITOIIOCHBIC aBTOMATHI M MCITOJIB30BATHCS CTYIICHYA-
Tas 3aluTa.

[IpenmytiecTBa (ha3HOTO HAMPSDKCHHS I TMUTAHUS CXEM YIIpaBIICHUS
nepea MexaydasHbIM: MEHbBINIAs OMAcCHOCTh, YAOOCTBO BBIMIOJHEHUSI CXEM
YIOpaBJCHUS W CUTHAJIU3AIMK, 00Jiee MHUPOKHE BO3MOKHOCTH MPH BHIOOpE arl-
napaTtypbl. Kpome 3T0oro, mpy HaJIu4Iu# CIOKHBIX CXEM YIPaBICHHUS C OOJIBIITUM
YUCJIOM KJIEMMHBIX KOPOOOK, JaTYNKOB HAIMYWS BHOpAIlMW M BJIard IPH MEXK-
nyha3HOM HampsDKEHUH CYIIECTBYET BEPOSTHOCTH 3aMbIKaHUS Ha 3emitro. He-
JOCTaTKN YCYTYOJISIFOTCSI TIPH WCIIOIh30BAaHUH B TJIABHBIX IICTIAX MPEI0XpPaHHU-
TEJIEH.

Armmaparypa yIpaBJICHHs] M 3alllUThl HE YCTAHABJIMBACTCS B 3a3eMJISIO-
IITUX TPOBOJIHUKAX. B TO ke BpeMs B CETSIX B3PHIBOOMACHBIX MOMEIICHUM 3a-
IIIUTa OT TOKOB KOPOTKOT'O 3aMBIKaHHS MOXKET HAaXOJUTHCSI B (pa3HOM M HYyJIe-
BOM IpoBoaax. KpoMe Toro, B MOMEIMICHUAX BCEX KJIACCOB aImapaThl 3alluThI
MOTYT pa3MeIaThCs B HYJIEBOM MPOBOJE (M MPH €Tr0 UCIIOIb30BaHUHU B KaueCT-
BE 3a3eMJISIOIIETO), €CIM 3TH ammaparhl OJJHOBPEMEHHO OTKIIIOYaloT Bce (az-
HBIC TIPOBO/IA.
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7 PACYUET JIEKTPUYECKHUX HAT'PY3O0K, BIbOP UCTOYHHUKA
MAUTAHUA U PACUET DJIEKTPUUECKHUX CETEN

7.1 Pacuer 3JIeKTPUYECKUX HATPY30K

[Ipu ompeneneHnn pacyeTHBIX HArPY30K OOBIYHO MOJIB3YIOTCS METOIOM
KO3 (ppumeHTa 0THOBPEMEHHOCTH, METOJIOM MOCTPOEHUS TpaduKa 3JIeKTpUye-
CKHMX Harpy30K WM METOJOM YIOPSAOYEHHBbIX quarpaMm (3¢(eKTUBHOrO yuc-
J1a AJIEKTPOIIPUEMHUKOB) U IPYTUMHU.

Meron ko3 dunrenTa 0THOBPEMEHHOCTH, IPUHSATHIM B KAU€CTBE OCHOB-
HOro B cucrteMe «CenbaHepronpoekT», n3inoxkeH B PYM No§ «Meroauka omnpe-
NEJEHUS DIEKTPUUECKUX HArpy30K Ui pacueTa JJIEKTPHUUYECKUX CETEH CEllb-
CKOXO3SIMICTBEHHOTO Ha3HaueHus» [ 15, 43].

B PYM Ne8 nanbl pacueTHble Harpy3ku Ha BBOJAX B IIPOU3BOJICTBEHHBIE,
OOIIECTBEHHBIE 1 KOMMYHAJIbHbIE MPEANPUATHS U MOMENIEHUSI. DTH HArpy3Ku
ONPEAEIEHBI ONBITHBIM ITYyTEM.

PacueTHbple Harpy3ku Ha BBOJAX B CEJNBCKHE KUIIbIE JOMA U YAEIbHOE
MEPCIIEKTUBHOE MOTPEOJIECHNE JIEKTPOIHEPTUHN HAa BHYTPUKBAPTUPHBIEC HYKbI
ONPEACISIIOT 10 HOMOTPaMME€, MCXOAs W3 CYLIECTBYIOLIETO BHYTPH-
KBapTUPHOI'O 3JIEKTPONOTPEOICHUSI C YUETOM JUHAMHUKHU €r0 pocTa A0 KOHIA
pacyeTHOro nepruoja. PekoMenayercss npuHUMATh PACYETHBIE HATPY3KHU IO TaK
HAa3bIBAEMOW KPUBOU «CeMHM JeT». ECiM K KOHIly pacyeTHOro Iepuoja Hace-
JICHHBIN TMYHKT OyneT rasuuuupoBaH, TO PACUETHYIO HArPY3Ky U 3JIEKTPOIO-
TpebiieHne cHkaroT Ha 20 %.

CedeHune nMpoBOJOB BBOJA OT ONOPBI JI0 CYETYMKA OJHO- WA JIBYXKBAp-
TUPHOTO JIOMa BBIOMPAIOT UCXO/S U3 pacueTHOM MOIIHOCTH 2 KBA st 1oMoB
0e3 2JIEKTPOIUIUT U 5 KBA 1171 TOMOB € JIEKTPOILIUTaMHU.

Koaduument ydactuss Harpy3ku >XWibIX JOMOB 0€3 3JEKTPOILUIUT B
OTHEBHOM Makcumyme coctapisier 0,2-0,3, noMmoB ¢ anekrporaramu — 0.5, a
JUTsl BEYEPHETO MAaKCUMyMa 3TOT KO3()PUIIMEHT TPUHUMAIOT PABHBIM €JIMHULIE.

Harpy3ky ynM4HOTO OCBEIIEHHS B CEJIbCKUX HACEJICHHBIX MTYHKTAX OMpe-
JEJSIOT IO CIEYIOIUM HOPMaM: JUISl HEHTPAIBHBIX YJIUIl C MHOTOATAXKHOM 3a-
CTpOMKOM 1 mmprHOM cBhiie 20 M — 5 BA Ha 1 M giuab! youns!l uiu 200 B-A
Ha | 1O0M; T4 HEHTpaIbHBIX YIUIl IHUPUHON 20 M C OJHOATAXKHOM 3aCTPOUKON
Y IIMPUHOMU Mpoe3ker gacTu okono 10 m coorBerctBeHHO 3,5 n 140 B-A; mia
MPOYMX YJIHI] B CEJIbCKUX HACEJIEHHBIX ITYHKTaX COOTBETCTBEHHO 2 m 80 B-A.
IIpu 3TOM HOpMOM Ha | M ITTMHBI YUl TTOJNIB3YIOTCS IPH BBITOJIHEHUN NPOEK-
TOB AJEKTPU(DUKAIUU CEITbCKOXO3AUCTBEHHBIX MPEANPUATUNA, a HOpMOWU Ha 1
IIOM — TPOEKTOB PACHpPENEIUTENBHBIX JJIEKTpUYeckux ceten 6 — 35 kB. Ha-
IPY3KH HapYXKHOT'O OCBEUICHUSI TEPPUTOPUH XO3SIICTB B MPOEKTaX 3NEKTpUDU-
KalliU CEJIbCKOXO3AMCTBEHHBIX MPEIITPUATHHN U ceTer 6 — 35 kB npuHMMaroT u3
pacuera 150 B-A Ha 0HO TTOMEIIIEHUE.

Paznuyaror qHEBHOM S; M BEYEPHUHN S; pACUETHBIE MAKCUMYMBI HATPY3KHU
MOTPEOUTEISI MU TPYHIIBI TIOTPEOUTEIIEH.

41



PacuerHble Harpy3ku Ha BBOJIaX K MOTPEOUTENSIM, UMEIOIIUM /10 3 CUJIO-
BBIX 3JICKTPONPUEMHUKOB M OCBEILECHHUE, MPUHUMAIOT PaBHBIMHU alreOpanye-
CKOM CyMMe€ MOIITHOCTEM CHIJIOBBIX 3JIEKTPOIPUEMHUKOB M OCBEILICHHS.

Ecmu narpysky TII paccuuThIBarOT TOJBKO IO OJHOMY MAaKCUMyMy, TO
KO3(PPUIIMEHTHI THEBHOTO U BEYEPHErO0 MAKCUMyMa MIPUHUMAIOT JIJIsl TIOJICTaH-
IAA C OPOW3BOJACTBEHHOM Harpy3kon k;= 1,0 m k;=0,6, ¢ KOMMyHalnbHO-
OBITOBOM Harpy3koil 0e3 anexkTpormr K, = 0,3 u k, = 1,0 u ¢ anexkrponuramu
K, =0,5 k.= 1,0[15].

[Ipu ompeneneHUn 3JIEKTPUUECKUX HArpy30K >KMBOTHOBOIYECKHX KOM-
IIJIEKCOB MOJIB3YIOTCS CielUalbHBIMU «PeKoMeHnausIMu», pa3padOTaHHbIMU B
nornonHeHue Kk PYM Ne8. CornacHO 3TUM peKOMEHIAIMSAM, PACUETHBIE HATPy3-
KM Ha BBOJAX B OTACJIbHBIC 3IaHUSI U COOPYKEHHUSI KOMIUIEKCOB, IPU HATMYUU
CMEHHBIX WJIA CYTOYHBIX TE€XHOJIOTMYECKUX TpadHUKOB pabOThl CHIIOBOIO, Ha-
IPEBATEIBHOTO U OCBETUTEIIBHOTO 00OPYI0BAHUS, HAXOJIAT METOJOM MOCTPOE-
HU rpaduKa 3JIEKTPUIECKUX Harpy30K.

PacueTHble HAarpy3ku MEXaHUYECKUX MACTEPCKUX U JPYTUX MPOU3BOJICT-
BEHHBIX COOPYKEHUH C 3JIEKTPOOOOPYAOBAHUEM, AHAJIOTHYHBIM MO COCTaBY U
pexuMy pabOThl, MPOMBIIILICHHBIM YCTAHOBKAaM, MOKHO OIPEAEIISTh O MPUHS-
TON B IPOMBIIIIIEHHOCTH METOJIUKE.

CyMMHpOBaHHME PACUETHBIX HArpy30K OTIEIbHBIX YYacTKOB JIMHUUN
0,38 kB u omnpenenenne Harpy3ok Ha muHax 0,4 kB TpancpopmaTOpHBIX MO-
CTAHUMUA PEKOMEHJYETCS BBINOJIHATh 10 W3JI0KEHHOM BBIIIE METOJUKE
PYM No8 (3a MCKIIOYEHHMEM HArpy30K BEHTWISILIUH, KOTOPbIE CYMMUPYIOTCS
OTZIEJIbHO ¢ KO3(PPUIHUEHTOM OJHOBPEMEHHOCTH K, = | M HaArpy3oK 3JIEKTpO-
OTOILIEHHU, KOTOPbIE CYMMHUPYIOTCA ¢ KO3 PUIIMEHTOM K, = 0,8).

[Tox ycTaHOBIIEHHON MOIIIHOCTHIO TTOHUMAETCH:

" I OCBETUTEJBHBIX MPUOOPOB — MOIIHOCTh, YKa3aHHas Ha IIOKOJIE

WJIH KOJIO€ JIaMIIbI;

" I 3JEKTPOHArpeBaTeNIbHBIX YCTAHOBOK — IMAaCIOPTHAs aKTUBHAs

MOITHOCTb;

" ISl DJIEKTPOJBUraTesied € JUIMTENbHBIM PEXKUMOM pabOThl — MOII-

HOCTh, pa3BHUBaeMas dJIEKTPOJBUTATENIeM Ha Baldy (HOMUHaJIbHAsA Ilac-

MOPTHASI MOILIHOCTB );

" IS DJIEKTPOABUTATEIEH € MOBTOPHO-KPATKOBPEMEHHBIM PEKUMOM

paboTbl — HOMHUHAJbHAS MOIIHOCTh, NPHUBEJAEHHAs] K OTHOCHUTEIIbHOU

MPOJIOLKUTENBHOCTH BKJIIOUEHHU S, PABHON €AUHUILIE.

Ha ocHOBaHMM JaHHBIX CMEHHOTO TEXHOJOTMYECKOro rpaduka padoTsb
NPEANPUITHSL CTPOAT TpaduK dIEKTpUYeCKUX Harpy3ok. Ilo ocu opauHar ot-
KJIaJIbIBAIOT 3HAYEHUsl MOTPeOJIIeMbIX MOIIHOCTEH, a MO ocHh adcuucc —
JUIMTENIBHOCTh pa0oThI AnekTponorpeouTeneil. IlomydyacoBoit MakcuMym orpe-
JEJSII0T MO YYacTKy, TJIe B TEUEHHUE Moyydyaca MmorpediisemMas MOIHOCTh Hau-
oonpias. Eciu MmakcuMyM Harpy3ku Ha 3TOM Y4acTKe MEHee MoJlydaca, TO Ha-
XOJIAT SKBUBAJICHTHYIO MOUTHOCT.
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7.2 BbIOOp HCTOYHUKA MATAHUS

KonuuecTtBo M Tun tpancopMaropoB U TpaHC(HOPMATOPHBIX MOJCTAH-
MK BBIOMPAIOT HA OCHOBE TEXHUKO-3KOHOMHYECKOTO CPaBHEHHMsI BAPUAHTOB.
[Ipu 3TOM YyYUTHIBAIOT HA3HAUYEHUE MOTPeOUTEINICH, KOHPUTYpaIUIO CEeTeH, pac-
MpeieJIeHNe Harpy3Ku U apyrue ¢gakrtopsl. Paguyc oxBarta morpedurenen oji-
HOHM TpaHc(hOpMaTOpHOM MoJCTaHLMEld pekomeHayercs He Oonee 400 M, a ce-
YeHHeE MPOBOJIOB BO3AYIIHBIX JHHHUIT: MUHAMAIbHOE — 16 MM”, MAKCHMAJIbHOE —
120 mm”. Pacrionarats TpaHchOpPMATOPHBIE MOJACTAHIUN CTPEMSTCS B IEHTPE
TSKECTU DJIEKTPUYECKUX HArpy30K. YUMUTBIBAETCS TakKe yI0OCTBO MOJBOJA
MUTAIOIMIMNX U OTXOJSAIINX JIMHUM.

[Ipn wucnons3oBaHuM MeToaa Kodh@uIMeHTa OAHOBPEMEHHOCTH MOIII-
HOCTh MOJACTAaHIIMM HAaXOISIT CYMMHPOBAHMEM HArpy30K OTXOMSIIMX JIMHUH,
MIOCJIE YEro K BeUepHEN pacueTHOM Harpy3ke MpuOaBIIIOT HArPYy3Ky YJIUYHOTO
ocBelleHus ¢ Ko3(pPUIMEHTOM OTHOBPEMEHHOCTH K, = 1.

7.3 PacueT HApPY:KHBIX JJICKTPUYECKUX ceTel

[Ipu pacyere BIEKTPUYECKUX CETEN ONPENCIAIOT PAOH KIMMAaTUYECKHUX
YCIIOBHM, MPUHHUMAIOT MECTO YCTAaHOBKH TpaHC(HOPMATOPHOM MOJICTAHLINH,
pa3padaThIBalOT ONTUMAJIBHYIO CXEMY CETH, BRIOMPAIOT MaTepual U KOHCTPYK-
LU0 OTIOpP, OJJHUM M3 U3JI0KEHHBIX BBIIE METOAOB IMOJCYUTHIBAIOT JJIEKTPUYE-
CKHME Harpy3KH Ha OTJEJIbHBIX y4acCTKaX CETH.

PacueTt anmekTprdecknx ceTe MOKHO BECTH HECKOJIBKMMHU METOJAaMHU: T10
HarpeBy, IO NOTEPE HAIPSHKEHUS, 10 DKOHOMHMYECKOW IUIOTHOCTH TOKa, IO
AKOHOMHUYECKUM Harpyskam [ 15, 46, 47, 48, 49].

JIomyCcTUMOE OTKIJIOHEHHWE HANPSDKEHUS Y DJIEKTPONPUEMHHMKOB pErJa-
MEHTHUpPYETCS npenenamu ot + 7,5 no — 7,5 %.

JIns onpeneneHuss JONyCTUMOW MOTEPHU HAINPSKEHUS B DIIEKTPUYECKOU
CETHU COCTaBJISIOT TA0IUIYy OTKJIIOHEHUN HANPSKEHU.

Ceuenue poBoJI0B BO3AYIIHBIX JUHUHN 0,38 KB MOXHO BBIOMpATH MO J0-
IIyCTUMOM MOTEPE HANPSLKEHUS, KOTOPYIO pEKOMEHYETCsl IPUHUMATh B pa3Me-
pe 7—9 % HOMHMHAIBHOTO, €CIIM ITO MO3BOJSAIOT CPENCTBA PETYIUPOBAHUS Ha-
MPSIKEHUS.

O6uue norepu HanpsikeHus B JuHuM 0,38 kB 00bIYHO pa3AesatoT Ha ABE
YacTU: MOTepsl HAIPsHKEHUsT BO BHYTPEHHUX MPOBOAKAX (0KOJO 2,5 %) u more-
psl HAIIPSDKEHUS B HAPY>KHBIX BO3AYIIHBIX WU KaOETbHBIX JIMHUAX.
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8 PACYUET U BbBIBOP BHYTPEHHHUX 2JIEKTPOITPOBO/OK.
BbBIGOP PACIIPEAEJIUTEJBHBIX IT'YHKTOB U IIIUTOB

[Ipn mpOeKTUpPOBaHUM PA3BETBICHHBIX BHYTPEHHUX 3JIEKTPOIPOBOJIOK
OYCHb BAXEH BBIOOp HAWIy4YIlIed cXeMbl. BHYTpEHHHE 3JIEKTPOIPOBOAKHU
JOJIKHBI OBITh HAJEKHBIMHU, YIOOHBIMH M JIOCTYIHBIMH JJIsi SKCILTyaTalluHu,
MUHHMMaJIbHOW TPOTSKEHHOCTH, COOTBETCTBOBATH YCIIOBHUSIM OKpYKarouen
Cpelbl, APXUTEKTYPHBIM OCOOCHHOCTAM MTOMENIEHUH U B TIOJIHOW Mepe obecte-
YUBaTh O€30MaCHOCThH JIIOJIEH U CEIbCKOXO035MCTBEHHBIX )KUBOTHBIX, ITOXKApO- U
B3PBIBOONIACHOCT.

JIist muTaHus 3JIEKTPOIIPUEMHUKOB B MOMEIICHUSIX YCTAHABJIMBAIOT pac-
MIpEeACNIUTENIbHBIE TYHKTBI, pacroiaras uX B Mectax, YI0OHbBIX JJIs1 00CITy>KMBa-
HUs, OJMKEe K LEHTPY DJEKTPUUECKUX HArpy30K, KOTOPbIE HAa OTAENbHBIX yda-
CTKaX OIpPEAENSIIOT M3J0KEHHBIMU BbIIIE METOAaMH. JlJIsi MUTaHUA CHIIOBBIX
noTpeduTeNel NCOIB3YIOT pacnpeaeauTeabable MyHKThl cepuu [1P-9000, ycr-
poiictBa CY-9500, cunossie mkadsl cepuii CI1 u CITY u np.

PacnpenenurenbHbie yCTPOICTBA BHIOMPAIOT MO HANPSHKEHUIO, TUITY, 3a-
IIUIIEHHOCTHA OT BO3JICMCTBUN OKPYKAIOILIEH CPElibl, KOJIMYECTBY U TUITY aBTO-
MAaTOB WJIA TPYIII OPEAOXPAHUTEIIEH.

BayTpeHHue cetd MOTYT ObITh MPOBOJHBIMU WM KaOenbHbIMHU. Jliis
CEIbCKOXO035MCTBEHHBIX TOMEIICHUI PEKOMEHIOBAHBI CJIEAYIOIIUE CIOCOObI
BBITIOJIHEHH S TIPOBOJIOK:

a) OTKPBITO MPOBOJIOM — HEMOCPEACTBEHHO IO CT€HaM, Ha POJUKaXx, Ha
M30JITOpax, B BAHUIUIACTOBBIX WM B CTAIBHBIX TPyOaX, TPOCOBBIM IPOBOIOM;

0) CKpBITO — MO/l IITYKaTypKO, B MJIACTMACCOBBIX WJIM B CTaJbHBIX TPY-
0ax;

B) KabejeM — HEMOCPEACTBEHHO 10 CTEHAaM, Ha Tpocax.

TpyOHBIE TPOBOJKYU KCIIOIB3YIOT TOJBKO B TE€X CIy4asX, KOrJa MpUMEHE-
HUe OecTpyOHBIX MPOBOJOK HEBO3MOXKHO. CIOCOO MPOKJIAAKKA U TUM MPOBOJIA
UM Kabess BRIOUpaOT B COOTBETCTBUM ¢ «PeKOMEHAalMsIMU 10 BBITOJTHEHHUIO
ANEKTPONPOBOJOK CHIIOBBIX UM OCBETUTENIBHBIX CET€l M BTOPUYHBIX LENEW B
KUBOTHOBOJAYECKUX U JPYIUX CEIbCKOXO3AUCTBEHHBIX IPOU3BOJICTBEHHBIX
MTOMEIICHUSIX.

Pacuer BHYTpEHHHX pacIlpeieUTeNIbHbIX CETEH CBOJIUTCS K BBIOOpPY ce-
YEHUS M0 JJIUTEIBHO JOIMYCTUMOMY TOKY.
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8.1 Anmaparsl ynpaBJieHUs M 3alIUTHI HATIPAKEHHEM
10 1000 B u ux Bb10Op

Anmapatsl yrnpaBlieHUs MPEJHA3HAUYEHBI JJI BKIIOUEHHUS, OTKIIOUYEHUS U
MEPEKIIIOUCHUS] SJIEKTPUUECKUX LIETNEH U 3JIEKTPOIPUEMHUKOB, PEryJIUPOBAHUS
YacTOThl BpAlIEHUS U PEBEPCUPOBAHUS DBJIEKTPOABUTATENICH, PEryIupOBaHUs
MapaMeTpOB CUJIOBBIX, OCBETUTEIbHBIX, HATPEBATEIIbHBIX U APYTUX AJIEKTPOYyC-
TaHOBOK.

3alUTHBIC anmnapaThl MPeJHA3HAYEHBI NIl OTKIIOYEHUS 3JIEKTPUUYECKUX
1erned Ipu BOSHUKHOBEHUU B HUX HEHOPMAJBbHBIX PEKHUMOB (KOPOTKHE 3aMbl-
KaHMsl, 3HAYUTEIbHBIE HATPY3KH, PE3KHUE TOHMKEHUS HAMIPSHKEHUS U JIP. ).

Anmaparsl ynpaBi€HUs U 3al[UThl BEIOMPAIOT O Py MapameTpoB, OC-
HOBHBIE U3 KOTOPBIX SIBISIFOTCSI HOMUHAJIBHBIE TOK U HamnpsbkeHue. Kpome toro,
anmnapathl BeIOMparoT 1o kimMarndeckomy ucnonnenuto (I'OCT 15543-70), no
CTENEHU 3alluThl OT Bo3naeucTBusl okpyxkarouied cpeasl (I'OCT 14254-69) u
IpYrUM IMapaMeTpaM B 3aBUCMMOCTH OT Ha3HA4eHWs armaparta (IpeaesibHbIN
OTKJIIOYAE€MBIH TOK KOPOTKOTO 3aMBIKAHHMS, SJIEKTPOAMHAMUYECKAST U TepMUYe-
CKasl YCTOMYMBOCTh, pa3pbiBHAsI MOIIHOCTh U U3HOCOYCTOMYMBOCTh KOHTAKTOB
u JIp.).

OT npaBWIBHOTO BHIOOpA MYCKOBOW M 3alIUTHOM ammapaTypbl B OOJbIIEH
Mepe 3aBUCAT HAJEKHOCTh U COXPAHHOCTh OOOPYAOBAaHUS B IIEJIOM, YHCIICH-
HbI€, KAYECTBEHHbIE U DKOHOMHUYECKHUE IMOKAa3aTeIu MPOU3BOACTBEHHOIO IPO-
1ecca, 3JIeKTpoOe30MaCHOCTh JIFOJEH 1 KUBOTHBIX [ 14].

8.2 [IpoBepka 3aIUTHBIX ANNAPATOB HA CPadaTbIBAHUE
IPU TOKAX KOPOTKOIr0 0JHO(a3HOr0 3aMbIKAHUA
U 110 NpeAebHOM OTKIYAKIIEH CIIOCOOHOCTH

B cersax namnpsbkenuem 0,38 kB ¢ riyxo3azemMiIeHHON HEUTPAIbIO MOTYT
BO3HHMKATh TOKH OJIHO(A3HOro, ABYyX(a3zHoro u tpex¢da3Horo KOPOTKUX 3aMbl-
KaHWil. 3alllUTHBIE anmnapaThl NPOBEPSIOT MO HAMOOJIbIIEMY U HAMMEHBIIEMY
3HAQUYEHMSAM TOKOB TpeX(a3zHOro nu 0AHO(Pa3HOro KOPOTKUX 3aMbIKaHUH [15].

B cenbckux cersax HanpsbkenueM 380/220 B nipu pacdere TOKOB KOPOTKO-
ro 3aMbIKaHus conpoTuBiieHHeM JMHUKA 10 kB MOXHO mpeHeOpedb W y4HUThI-
BaTh TOJBKO COMPOTHUBIICHHE TpaHCcPopMaropa u mpoBojaoB Junuu 380/220 B.
[Ipr >TOM HampsHKEHWE Ha I[MIHHAX BBICIIETO HANPSDKEHHUS MOACTAHUWN -
10/0,38 kB cunMTaloT HEU3MEHHBIM B T€YEHHUE BCErO MEPUOJa MPOTEKAHUS TO-
KOB KOPOTKOT'O 3aMBbIKaHUS.

Cormacno I1YD, B anekrpoycranoBkax HamnpsbkenueM 10 1000 B ¢ roy-
XUM 3a3€MJICHUEM HEUTpau, i1 00ecleyeHrs aBTOMAaTUHYECKOrO OTKIFOUEHUS
ABAPHUITHOTO YYaCcTKa TOK KOPOTKOTO 3aMbIKaHHsI Ha KOPIYC WJIA HA HYJIEBOU

45



IPOBOJ JOJDKEH IPEBBINIATh HE MEHEE YeM B TPU Pa3a HOMHUHAJIBHBIA TOK
IJJAaBKOW BCTaBKU OJMHKAMIIEro MpeJoXpaHUTENs WM HOMUHAIBHBIA TOK pac-
LENUTENST aBTOMAaTUYECKOT0 BBIKJIFOYATEIIsl, UMEIOIIEr0 0OpaTHO3aBUCUMYIO OT
TOKA XapaKTEPUCTHKY.

[Ipn 3ammre ceTed aBTOMATHYECKMMM BBIKIIOYATEISIMU, HMEIOIMIUMUA
TOJIBKO 3JIEKTPOMAarHUTHBIN paclenuTeslb, He0OX0AUMO, YTOObI B METie ¢ha3z-
HblUL NPOBOO — HYAEB0U NPO8O0 TOK KOPOTKOTO 3aMbIKaHUs ObLI OOJIbIIE TOKA
OTCEYKH.

Bce cetn BHyTpH NMOMENIEHUH 3alIMIIAIOT OT TOKOB KOPOTKOTO 3aMBbIKa-
HUSL.

Ot neperpysku, cornacHo [IYD, 3amuinaror cetd BHYTPU ITOMEIICHUM,
BBITIOJTHEHHBIE OTKPBITO MPOJIOKEHHBIMUA HE3aIIUIIEHHBIMU H30JIMPOBAHHBIMU
MIPOBOJIHUKAMU C TOpIOUeid 000JIOYKOM, a TAaK)KE CETH BHYTPH IMOMELIEHUM, BbI-
ITOJTHEHHBIEC 3alIUIIEHHBIMA MPOBOJIHUKAMH, IPOBOJHUKAMU, ITPOJIOKECHHBIMU
B TpyOax, B HECTOPAEMBbIX CTPOMUTENIbHBIX KOHCTPYKIUAX U T.II., B CJIEAYIOLINX
CIIyYasx:

— OCBETHUTEJBHBIE CETU B JKHJIBIX U OOLIECTBEHHBIX 3aHUSAX, B TOPTOBBIX
U CIy>K€OHO-OBITOBBIX MOMEIICHUSX, BKIKOYAs CETU NIl OBITOBBIX M MEPEHOC-
HBIX JJIEKTPONIPUEMHHUKOB;

— OCBETUTEJBHBIE CETH B MOKAPOOINACHBIX TOMEIICHUSIX

— CWJIOBBIE CETH MPOMBIIIIEHHBIX MPEANPUITHI, B )KHIBIX U OOLIECTBEH-
HBIX 3/IaHHSX, B TOPrOBBIX ITOMEIIECHHUSIX — TOJBKO KOIZA MO YCJIOBUSM TEXHO-
JIOTUYECKOr0 TpOIecca WM PEXKUMY padOThl CETH MOXKET BO3HUKHYTH JJIH-
TeJIbHas Meperpy3Ka MpoBoOJIOB U Kabee;

— CETH BCEX BUJIOB BO B3PBIBOONACHBIX ITOMEIIECHHUSAX Y B3PBIBOONIACHBIX
HapyKHBIX YCTaHOBKAax HE 3aBHCUMO OT YCIOBHM TEXHOJOTHYECKOTO MpoIecca
WJIU peKkrMa pabOThI CETH.

B ycioBusIX ¢ riyXum 3a3eMJIEHUEM HEWTPAJM 3alIUTHBIE anmnaparsl Ipo-
BEPSAIOT Ha cpalaThbIBaHUE MMPU TOKaX OJHO(A3ZHOTO KOPOTKOTO 3aMbIKaHUSI.
[Ipy 3TOM MPOBOJHMKHU BBIOMPAIOT TAKUM O0Opa3zoM, 4TOOBI IPU KOPOTKOM 3a-
MBIKaHWH BO3HUKAJ TOK, ITPEBBIIAIOIINN HE MEHEE YEM B TPHU Pa3a HOMHUHAIb-
HbI TOK IUIABKOM BCTAaBKHM ITPEJOXPAHMUTENS WM PACLENUTEN aBTOMATa,
MMEIOIIET0 00paTHO3aBUCUMYIO OT TOKa XapakTepUCTUKy. s cerelt, mpokiia-
IBIBAEMBIX BO B3PBIBOONACHBIX IMOMEIICHUAX, 3TO COOTHOIIEHUE YBEINYNBAIOT
10 3Ha4Y€HHS 4, €CIIM UCIIOJIb3YITCS NPENOXPAHUTENHN, U 10 O, €CIIM TPUMEHS-
FOTCSL aBTOMATHI. [Ipu 3ammTe TMHUKA aBTOMATOM, UMEIOIIUM TOJIBKO DJIEKTPO-
MAarHUTHBIA pacUenuTelb, HEOOXOAUMO O0ECHEeUUTh TOK KOPOTKOIO 3aMBbIKa-
HUSL.

Cornacao [1Y D, mimTenbHO IOMYCTUMBIE TOKA IPOBOJIOB CIEAYET COTJIA-
COBaThb C HOMUHAJIbHBIMU TOKAMM IUIABKMX BCTABOK M PACLENUTENICH aBTOMa-
TUYECKUX BBIKJIFOYATENIEH.

46



MUHHMAJIbHOE CEYeHHE TOKOBEIYIIUX KHI NPUHUMAIOT PaBHBIM 1 MM
JUIS MEIHBIX ¥ 2,5 MM” JUIS aTIOMHHUEBBIX HKHIL.

JI1st mpou3BoicTBa padOT MO0 MOHTAXKY MPOBOJOK B TPyOax rOTOBSIT Clie-
OYIOIIYIO IPOEKTHYIO JOKYMEHTAIUIO:

— YEpTEKU MPOKIAIAKUA TPYO, HA KOTOPBIX YKA3bIBAIOT OTMETKHU TIIyOUHBI
3aJI0KEHUs TPYO U yriibl U3ruoa;

— Tpy003aroTOBUTENbHBIE BEIOMOCTH;

— YepTEKU KPEIUICHUs TPYO U KPENEeKHBIX KOHCTPYKIUMI;

— crieuu(puKauKu MaTepruaoB, U3IETUN U AIEKTPOOOOPYIOBAHUS;

— CXEMbl COEJJMHEHUN C YKa3aHHEM MPUEMHHUKOB TOKA, MAPOK M CEUCHUS
MIPOBO/IOB.

IIpoBoaa 0qHOM JIEKTPUYECKON LIEMH, BKIIFOYAs U HYJIEBOM MPOBOJ, MPO-
KJIQ/IBIBAIOT B OJIHOU TPYyOE.

JIJ1st TpOBEPKHM HAZIEKHOCTH cpabaThiBaHUs 3allIUTHOM anmaparypsl omnpe-
JEJSII0T TOK 0JIHO(Aa3HOTrO KOPOTKOT'O 3aMbIKaHUs B HauOoJee yAAICHHOW TOY-
KE CETH.

AKTHUBHBIE COIIPOTUBIICHHS TPOBOJIOB BHYTPEHHHUX MTPOBOJIOK IPHUBOAT K
pacyeTHOM (MaKCUMaJIbHO JAOIYCTUMOM ) IJIsl TPOBOJIA TEMIIEPATYPE.

[ToCKONBKY COMPOTUBIIEHHE CTAIbHOIO MPOBOJIA 3aBUCUT OT MPOTEKaro-
IIEro M0 HEMY TOKa, TO MPH ONPEJAEICHUN CONPOTUBIICHUS CTAIBHBIX ITPOBOJIOB
HY>KHO OpaTh B KQU€CTBE PACUETHOTO TPEXKPATHBIN TOK ammapara.

ConpoTuBieHUsT KOHTAKTOB anmapaToB MPUBOASATCA B CIIPAaBOYHHUKAX.
[Ipy OTCYTCTBHMM MAHHBIX COINPOTHBJICHUE KOHTAKTOB IMPUHUMAIOT CIIEAYIO-
muM: 171 noactanimu — 0,015 Owm; 171 nepBbIX [EXOBBIX PACIIPEACTUTEIbHBIX
ycrporicte — 0,025 Om; 1 anmapaToB y NPUEMHHKOB JJIEKTPOIHEPTUHU
0,03 Owm.

Hamnpsbxenue B Touke Tpex(da3HOro KOPOTKOIO 3aMbIKaHUSI IPUHUMAETCS
PaBHBIM HYJIIO.

VY napHslif TOK Tpex(pa3HOro KOPOTKOTO 3aMbIKAHUSI TPUHUMAIOT PAaBHBIM
€ro aMIIMTy1HoMy 3HaueHuto /, (B cetu 0,38/0,22 kB ynapubiii koappuuueHt

Ky = 1) [15].
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MNPUJIOKEHUE A
Obpa3zey 3a0anus

®I'BOY BIIO }
CTABPOIIOJIbCKUI TOCY JAPCTBEHHBIN
ATPAPHBI YHUBEPCUTET

DIIEKTpOIHEPTreTUUECKUH (haKyIbTET

Kadenpa «[IpuMeHeHne 3JIEKTPOIHEPTUN B CEIbCKOM XO3SIICTBE»

3AJJAHUE
Ha KypCOBOM MPOEKT IO AUCHUTUINHE

"TIPOEKTUPOBAHUE CUCTEM DJIEKTPUOUKALIAN"

Tema npoekra

CryneHnr

(®.1.0.) (monmuck)

[IpenopaBarens AnTonoB C.H.
(®.1.0.) (monnuck)

Jlata Bpimaun " " 20 T

CraBpomnosib 20 T.



I Conepxanue nosicautenbHou 3anucku (30...35 c.)
Bsenenue (1c.)
1 Kparkas xapakTepucTrKa KOMIUJIEKCA JAHHOIO X03sicTBa (2 C.)
2 O06ocHoBaHHME BbIOOpa TUIOBOTO TpoekTa (1 ¢.)
3 IIpoextupoBanue anexkTpoodbopyaoanus: (18...20 c.)
4.11IpoekTpoBaHUE AIEKTPONPHUBOA CEIHLCKOXO3AMCTBEHHBIX MAIIWH, ar-
pEeraToB U MOTOYHBIX JIMHUMA
4.21IpoexTupoBaHrEe OCBEUIECHUS U 00ITy4eHUs
4.3 IlpoekTupoBaHUE BEHTWISAIMU U 000rpeBa MOMEIIEHUM
4.4 TIpoekTupOoBaHKUE BOJOCHAOKEHUS
4.5 IIpoekTrpoBaHUE€ rOPAYEro BOJJOCHAOKEHUS
4.6 [IpoekTupoBaHUE AICKTPOTEXHOIOTUN
4.7 1IpoekTUpOBaHHUE CXE€M aBTOMAaTU3ALMKU U YIPABICHUS] OCHOBHBIMH TEX-
HOJIOTUYECKUMH MPOLECCAMU
5 Pacuer 35IeKTpUUECKUX HArpy30K, BHIOOP HMCTOYHUKOB MHUTAHUS U BJIEK-
Tpuyeckux ceren (2...3 c.)
6 Pacuer BHyTpeHHe cuioBoi cetu (8...10 c.)
6.1 BeiObop anmaparypsl yIpaBjieHUS W 3allUThI JIEKTPOYCTAaHOBOK Ha | u 2
CTYNEHSX cXeMbl AnekTpocHabxkenus 380/220 B
6.2 BriOOp ceueHuii 1 MapoK MPOBOJOB U KaOesnel Mo HarpeBy U JOIYCTH-
MOMY NaJCHUIO HAIMPSKEHUIO
6.3 PacueT TOKOB KOPOTKOT'O 3aMbIKaHUS
| cTryneHs — Ha BBOJIE B 3/1aHKE (KOPOTKOE TpeX(ha3HOE 3aMbIKAHUE);
2 CTyleHb — Ha 3aKMMax JBYX HauOoyiee yJaJ€HHBIX MOTpeOuTenei
AJIEKTPOIHEPIruu (KOPOTKOE 0HO(DAZHOE 3aMbIKAHHE)
7 PazpaboTka MEpONpHUSATUM IO OXpaHE TpyJla U TEXHUKE OE€30MaCHOCTH
(1c.)
8 BrINoMHEHNE KPATKUX TEXHUKO-3KOHOMHYECKUX pacueToB (2 c.)
9 Ilpunoxenus (TaONHILBL, APYTUE MATEPUAIIBI)
Cnenudukarus
Crucoxk ymreparypsl
Conepxanue

II. I'paduueckas yacThb: Ha ABYX JMcTax ¢popmara Al.
] naucT: miuaH MOMENIEHUsl C HAaHECEHWEM CHJIOBOrO OOOpYZOBaHMS M pac-
YeTHasl CXeMa;
2 JIMCT: MPUHUMIIMAIIbHAA 1 MOHTaXHasl CXeMbl aBTOMAaTHU3aI[MU U yIIpaBJe-
HUSI OCHOBHBIM TE€XHOJIOTMYECKHMM IPOLIECCOM (YKa3bIBAE€TCS PYKO-
BOJUTEJIEM KypCOBOI'O MPOEKTA), TpapuKu, JuarpaMmbl, TaOJIUILIbL.
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MNPUJIOKEHUE b
Ogopmnenue mumynabHo20 aUcCma
OI'OY BIIO CraBpononbCKuid rOCYJapCTBEHHBIN arpapHbId YHUBEPCUTET

Kadenpa «IIpumenenue
AJIEKTPUUYECKON SHEPTUU
B CEJIbCKOM XO35IUCTBE»

KYPCOBOM IIPOEKT
10 AUCHUITJIINHE «HpOGKTHpOBaHI/Ie CUCTEM BJICKTpI/I(l)I/IKaLII/II/I»
Ha TCMYI « »

Bemonnui: crynent 900
4 xypca | rpynmsl
HBanos N.N.

[IpoBepui: K.T.H., TOLIEHT
AnTonos C.H.

CraBpomnois 2015 T.
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MNMPUJIOKEHUE B
IIpumep opopmaenusi Kypcoeoeo npoekma

BBenenue

Pa3BuTHe npon3BOACTBA CEIbCKOXO3SIMCTBEHHOM MPOIYKIIMH HEBO3MOXK-
HO 0€3 ero TEeXHUYECKOro nepeBoopykeHus. COBpEeMEHHbIC TEIUIMIIBI U KOM-
TJICKCHI HACBIIIAIOTCS HOBOW CIIOKHOW, BBICOKOIIPOW3BOJIUTEILHON TEXHUKOM.
Bo MHOrmx x03sMCTBAaX OCYIIECTBICHA KOMIUJIEKCHASI MEXAHU3ALMS U JJICKTPHU-
(uKarus mpou3BOJICTBA.

Konuenrpanus u crienuanu3anusi CeJIbCKOXO03MCTBEHHOIO MPOU3BOACT-
Ba, NIEPEBO3 Ha MPOMBIIIICHHYIO OCHOBY, CIIOCOOCTBYIOIIYIO OCHAILIEHUIO €ro
3HAYUTEIHLHBIM KOJIMYECTBOM COBPEMEHHOW pa3sHOOOpa3HON TEXHUKH, B TOM
YUCIIe JIEKTPOOOOPYOBAHUEM U 3JIEKTPOYCTAHOBKAMH.

{711 COBPEMEHHOI'O CEJIbCKOXO3SIMCTBEHHOTO MPOU3BOACTBA XapaKTEPHO
0OJIBIIIOE YUCIJIO aBTOMAaTU3UPOBAHHBIX YCTAHOBOK BOJOCHA0XKEHUS KOMILJICK-
COB TPOMBIIUICHHOTO THUIIA IO TEIUIMYHOM ACATEIIBHOCTH, OTKOPMY CBHHEH,
KPYIHBIX NTULIEPaOpUK, U APYTUX NPEANPUIATHI ¢ KOMIUIEKCHOM MEXaHU3allu-
el 1 anekTpuduKane mpoleccoB mpousBojcTBa. Ilapk anekTpoobopyioBa-
HHSI HEMPEPHIBHO YBEIMYMBAECTCA. KpoMme pocTa yuclia MCIoJIb3yEMbIX 3JIEK-
TPOYCTAaHOBOK, B 3JIEKTPU(PHUKAIIMUA CEIHCKOr0 XO03MCTBA MPOUCXOIUT KAa4eCT-
BEHHBIC YJIYUIIIEHUS 3JIEKTPUUECKON 0a3bl. B KaXI0M TEXHOJIOTHYECKOM Mpo-
recce ucnosb3yercsa 10 1000 annekTpoaBuraTeneid, OOIbIIOE YUCIIO JICKTPOHA-
IPEBATENIBHBIX U 00JyYaTeIbHBIX YCTAHOBOK, CIUIOIIHBIX CUCTEM aBTOMATUKU U
IYCKO3aIMTHOU anIaparypsl.

IIpu BBICOKOHM 3JIEKTPOBOOPYHKEHHOCTH CEIbCKOXO3SIMCTBEHHOTO MPOU3-
BOJICTBa 0COOYI0 3HAYMMOCThH ITPUOOPETAIOT BOIIPOCH! PAlIMOHAIBHOM AKCILTya-
TallMM ¥ PEMOHTA 3JIEKTPOOOOPYI0BaHMsI. DKCIUTyaTallusl SJIEKTPooOopy10Ba-
HUS B CEJILCKOM XO35MCTBE UMEET CBOM OCOOCHHOCTH, CBS3aHHBIC C YCIOBUSIMHU
Cpebl M peKUMaMu PabOThI JIEKTPOOOOPYA0BaHUSI, CE30HHOCTBIO €TI0 UCIO0JIb-
30BaHUsI, KAYECTBOM IUTAIOIIETO HAIpPaBJICHUS, Pa3pO3HEHHOCTh 3JIEKTPOOOO-
PYAOBAHUA U YIAICHHOCTh HA 3HAYUTENIBHBIC PACCTOSIHUS OJHOTO OT JAPYIrOro.
Tosbko oOecrieueHne IKCILTyaTallMOHHONW HAJEAKHOCTH DJIEKTPOOOOPYI0BaHUS
MO3BOJIAT COKPATUTh HEMPEPBIBHOCTh TEXHUYECKUX ITPOLECCOB CEIBCKOXO3SM-
CTBEHHOTO ITPOM3BO/ICTBA.

VYydiieHue sKCITyaTalldi 3JIEKTPOOOOPYAOBAaHUS — OJHA M3 TJIABHBIX
3a71a4 Ha COBPEMEHHOM J3Tarne AJIEKTpUPUKAIUU CeJIbCKOT0 X03sIICTBA.

OnbIT A1EKTpUPUKAIIUN CETBCKOTO XO3sIMCTBa MOKa3bIBAET, UTO 0€3 XO-
poriei paboThl ANEKTPOTEXHUUYECKON IKCILTyaTallMOHHON CITY>KObI TAKOTO yBe-
JUYEHUSI YUCTIa DJIEKTPOYCTAHOBOK HE JaeT pocta 3h(OEKTUBHOCTH MPOU3BO/I-
CTBa M HE IO3BOJISIET MTOJHOCTHIO UCIOJIB30BaTh MOTECHIIUAIBHBIE BO3MOKHOCTH
AIEKTPOOOOPYAOBaHMS. DKCIUTyaTallMOHHAs HAJIEKHOCTh JJIEKTPOOOOpPY10Ba-
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HUS TIOKA €lIe HE YIOBJIETBOPSIET B IOCTATOUHON Mepe TPeOOBAaHUSM CEJIbCKO-
XO3SIMCTBEHHOTO IIPOMU3BOJICTBA.

[ToBbIlIEHNE SKCITYyaTallMOHHONW HAJEKHOCTH 3JIEKTPOOOOPYIOBAHUS B
CEICKOM XO034CTBE MOXET OBITh O0ECIEYEHO MPABUIBHBIM BBIOOPOM 3JIEK-
TPOOOOPYAOBaHUSI C YYETOM BCEX CIEHM(PUUYECKUX YCIOBUH IPOU3BOCTBA,
IIPUMEHEHUEM COOTBETCTBYIOIIUX DJIEKTPOTEXHUYECKUX MATEPUAIIOB IIPU DKC-
IUTyaTalui, PEMOHTE M MOJIEPHHU3AIMHU 3JIEKTPOOOOPYIOBAHMS, COOIIOJCHUN
CUCTEMBI IIAHOBO - MPEIYIPEAUTEIILHOIO PEMOHTA U OOCTYKUBAHUS JIEKTPO-
000pYyI0BaHHUs, UCIOJIB3YEMOIO B CEJIbCKOM XO3SIICTBE.

1 Kparkas xapakTepucTHKA X03HCTBEHHOM 1eATEeIbHOCTH TeIIUIbI

Terumia- 3To X035MCTBO MIomaab0 14527 ra paCTeHMEBOIYECKOTO Ha-
MpaBJieHUsI ¥ pa3menieHo B CTaBponosibckoM Kpae. Mcroap30BaHue 3eMIIM Kak
IJIABHOT'O CPEJCTBAa MPOU3BOJICTBA O0YCJIOBJICHO MHOTUMU OOCTOSITEILCTBAMM.
Cpenu HMX pemaroniasi pojib MPUHAJICKUT COLMATBHO-9KOHOMUYECKUM YCJIO-
BUSIM BEJICHUS X035 CTBA.

JIns aHanm3a XO3SIMCTBEHHOM JIESITEIbHOCTH MPEACTABISIOT HHTEPEC Clie-
JYIOIIIE€ OCHOBHBIE MPOU3BOJICTBEHHBIC TTOKA3aTENIN X03s1McTBa (Tabuia 1).

Tadouuna 1 — OcHOBHBIE IPOU3BOACTBEHHBIE MMOKA3ATEN X035iiCTBA

Ne HaumenoBanue Pe3yabTarsl
n/n nokasareJiei
1 |Ywucno cpeaHeroloBbIX paOOTHHUKOB, Yell. 50
2
2 | Ilmomanp ,M 550
3 | OcHoBHbIE (HOHIBI CENBCKOXO3IMCTBEHHOTO Ha3HaYe- 10 000

HUS, THIC. PyO.

4 | BanoBas mpoaykius, ThIC. py0., BCETO 5600

B TOM YHUCJE: PAaCTCHHEBOJCTBO 2 600

PacteHneBoICTBO SABISAETCA OQHOW M3 OCHOBHBIX HAIPABJIEHUMN CEJBCKO-
XO3SIMCTBEHHOI'O MPOM3BOACTBA U BKIIFOYAET BO3JCJIBIBAHUE KYJBTYP B IIOJIE-
BOJICTBE, OBOIIIEBOJICTBE.

B x03s11icTBE BO3AEIBIBAIOTCS PA3JIMYHbBIC BU/IbI PACTCHUN, UMEIOIIUX OTI-
PEAETIEHHOE XO3SIMCTBEHHOE 3HaUeHuE. 3 MpOrU3BOACTBEHHBIX KYJIbTYp 3HAYU-
TeJIbHbIC TUIOLIAIA 3aHUMAIOT KapTo(desb, OBOIIHBIE, caxapHas CBEKJa U Mac-
JIMYHBIE KYJIbTYPHL.
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[IpoBoasTCS MEPOIIPUATHS IO MOBBILICHUIO TIJIOAOPOAMS IOYB U YBEIIHU-
YEHUIO TuIomaau 3eMenb. CTPYKTYpHBIC CABUTHA B PA3BUTHUU PACTEHUEBOJICTBA
CBUJICTEJILCTBYIOT O €ro MHTEHCU(UKAIIUM, YBEIUYEHUN YJIeJIbHOTO Beca Hau-
0oJiee IICHHBIX U MPOJIYKTUBHBIX KYJIbTYD.

JlanmpHelIee yCIenmHoe pa3BUTHE JAHHOTO X035MCTBA IO BCEM OTPaCIIAM
MPOU3BOJICTBEHHOU JEATEIIbHOCTH TECHO CBSI3aHO C BHEJIPEHUEM U MCIIOJIb30-
BAHWEM HOBEUIINX JOCTMKEHUN HAYYHO — TEXHUYECKOTO IIporpecca.

2 QJIEKTPUOUKALIUA ITPOU3BOACTBEHHHHbBIX TIPOLUECCOB
2.1 Bp10op TEeXHOJIOrMYECKMX CXeM M Pad0YMX MAIIUH

IIpr BBINOJHEHMM JAHHOTO KYPCOBOIO IIPOEKTa 3a OCHOBY IIPUHAT
TIT 800-01-14.84 [3], B cocTaB KOTOPOrO BXOAUT MPOECKTUPYEMbIH OOBEKT —
TEIUINLIA.

B Tennuile €XeCyTOYHO BBINOJHAETCS OOJIBIIOW O0BEM MOTPY304YHO-
pa3rpy304HbIX U TPAHCHOPTHBIX padoT. TpaHCOpTHBIE PaOOTHl TPYAOEMKHU U
coctaBiisitoT 30-40 % Bcero oobema paboT npu komruiekce. [loaToMy amekTpo-
MEXaHU3AlMS TPAHCIIOPTHBIX YCTPOMCTB B 3HAYMTEIBHOW CTENEHU BIUAECT HA
CHIWKEHUE Ce0EeCTOMMOCTH MNPOAYKIWHU, YJIYYIICHUN YCIOBUH U IMPOU3BOIU-
TEJIbHOCTH TPYZa.

B kauecTtBe 3JIEKTpU(PUIMPOBAHHOIO TPAHCHOPTA B TEIUIMIIAX IIUPOKO
PacIpOCTPaHEHBI ITIOIPY30YHbIE YCTPOMCTBA U TPAHCIIOPTEPHI PA3HOTO TUIA [4].

B THUIIOBOM TIpOEKTE TakkKe NpPEeayCMaTPUBAETCS IMOBOPOT IMOrPYy34HKa
IIpU JBUKEHUH €r0 OT OBOIIHOrO II€Xa Ha MOCEBHYIO IUJIOMIAAb U OOpaTHO Ha
aBTOMAaTU3UPOBAaHHOM NOBOPOTHOM Kpyre CMK — 166 (MOMIHOCTH 3JIEKTPO-
neurareist 0,55 kBt). MomHoCTh 3eKTpoABUraresis Tpancnoprepa - 7,1 kBT.

ITonuBHBIE YCTPOMCTBA YCTAHABIMBAIOTCA HAJ PEIIETKON MOBOPOTHOIO
KaHaJa, TeMieparypa Boabl s moausa 10+ 16°C. [t MeITEsS 000pYIOBaHHUS U
ITOMEIIEHUS MTPETYCMOTPEHBI TOJIMBOYHBIE KPAHBI.

[TonuB mOMmKEH MPOM3BOAUTHCS HE MEHEE IBYX pa3 B cyTku. Hacoc pas-
MELIAIOT B CHEIUATbHBIX TOMENIEHUSAX U BKIIIOYAIOT B padoTy.

2.2 Bp10op 3J1eKTPONIPUBOIOB PA00OYUX MAILIMH
DJIEKTPOABUTATEIN K paOOUYUM MaIllMHAM U MEXaHU3MaM BBIOUPAIOTCS 110
CJIENYIOIIUM TapaMeTpam: MO HANpsLKEHUIO, POAY TOKa, 4acTOTE BpalleHHUS,

YCJIOBHSIM OKPY’KAIOIIEH CPEJbl, XapakTepy W 3HAYEHHIO HArpy3ku [1, 2, 4...6,
17].
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[To xapakTepy Harpy3ku 3JI€KTPOJIBUTATENN BHIOMPAIOTCS B 3aBUCUMOCTHU
OT pexrma padOThl MPUBOJHOTO MEXaHHU3Ma (MPOAOLKUTENbHBINA, KpaTKOBpE-
MEHHBIN, TOBTOPHO-KPATKOBPEMEHHBII) U MOTPEOIIEMON UM MOIITHOCTH.

B nponomkuTensHOM pekuMe padOTaroT JBUraTeayd BEeHTWIATOPOB. Jliis
KPAaTKOBPEMEHHOI'O0 pekuma padboThl (paboTa ABUTATENEH TpaHCIOPTEpa) BbI-
ITyCKAIOTCS CIIEHHAIBHBIE DJIEKTPOABUTATEIIH.

JIns MammH Majiol M CpeaHer MOLIHOCTU IIPUMEHSIOTCS DJIEKTPOABUTIa-
TEJIU TPOJOJLKATEIEHOTO PeXUMa PabOTHI.

1 Pacuer MOITHOCTH 3JEKTPOABUIATEIS IS ITOJIMBA

MOIIHOCTE dJIEKTPOABUTATENSA

P,, = k3><QT><(kL+H)X10_3 (1)
m,
rae k; — koaddunment 3anaca MoutHocTy, k; = 1,8 [5];
Qr — NpOU3BOJIUTEILHOCTH HACOCA, olpeaenseMas 1o hopmyie:

Or=3,6 x% (2)

rJe g — macca BOJIbl, IEPEMENICHHOTO OJHUM BUHTOM, g = 12 KT;
a — pacCTOAHUE MEXy BUHTaMu, a = 0,7 m;
v — ckopocThb v = 0,4 M/c [5].
Torna o popmysne (2) nomydaum:

Or=3,6 x
k — cymmapHbIit KO3(PGUIIMEHT CONTPOTUBIICHUS TIEpEMEIeHus, k = 2;

L — ropusoHTaIBbHAS MPOEKIMS ITyTH ITIEpEMENIEHU Ipy3a, L = 35 Mm;
H — BpICOTA MOABEMA TPY3a;

12x04 _ 25,6 Kr/4

N, — KIIJI nepenaum ot asurarend K Tpancnoprepy, 17, =0,95 [2, 4].
Pacuer o ¢popmyse (1) gaer cienyroiiee 3HaYCHHE:
P,, = 1,8x25,6x(2x35+0) _ 3.4 kBT
0,95
[To xaranory [15] BeiOupaercs snekrpoasurarens 4A112MB6Y3: mor-
HocTh 4 kBT; cunxponHas uyacrora Bpamenus 1000 o6/mun; 1 = 0,82;

cosp =0,81.

2.3 PacyeT BeHTWJISAILIMHU M TEIJIOBOT0 0aJIaHCA MOMeEIIeHUS

st oOecrieueHHs] BBICOKOM MPOJYKTHUBHOCTH PACTEHUM B TEIIMYHBIX
MOMENIEHUAX HEOOXOIMMO MOJJEPKUBATH OMPEACICHHbIE MapaMeTPbl MUKPO-
KJIUMAaTa, B CO3JJaHUU KOTOPBIX Han0OOJIee BAXKHYIO POJIb UTPAIOT BEHTWIALIMS U
OTOIUICHUE TTOMEIICHMUSI.
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[Ipyn mpOEKTUPOBAaHUU CUCTEM BEHTHJISILIMM M OTOIUIEHUS B TEILIMYHBIX
MOMENIEHUAX YUUTHIBAIOT ILIONIA/lb, BO3PACT PACTEHUH, BBIIEICHUE TEIja, BO-
ISHBIX MMAPOB U BPEIHBIX MPUMECEH, COAECpKaHUE YIIIEKUCIIOro Ira3a, Bjard B
Hapy>KHOM Bo3xayxe [8, 9].

Bo3ayxoo0MeH onpeaesnsieTcst o IByM MOKa3aTesIM:

1) mo gomycTUMOMY COJIEp>KaHUIO YTIIEKUCIIOTHI IO (popMyiie:

Lc02 _ Cxn (3)
C -C,
rae C— oobem yriekucnotsl, , C =47 n/u (npu xuBoi macce 112 kr) [7];

n — IUIOIIAb, 1 = SOOMZ;

C, — nomycrumoe coaepxarne CO, B momemmennu, C,= 2,5 w/m’ [8].

[ToncraBuB nanHbie 3HaYeHUs B hopMyiy (3), HOTyIUM:

= 47500 _ 11 190,5 M/u
25-04

2) MO BJIAroBBIICJICHUSIM 110 (hopMyIIE:
w
Lw= (de— dn) x je )
rae dp, dy — BIarocojiep>kaHrue BHyTPEHHETO0 U HAPYKHOT'O MPUTOYHOTO
BO3ayxa, dg = 14,5 r/kr, dy=0,6 r/kr [8];
jp — IIOTHOCTB BO3ayXa, jz=1,2 kr/™m [7];
W — cyMMapHBI€ BIIarOBBIJICIICHUS B IIOMEIIICHUN

co,

W=W, + W (5)
rae W,.— BIaroBbLICIICHUS ONPEACIISAIOTCS 110 hOopMYyIIe;
WWC:(VVix I’lxku) ><1,03 (6)
rae W;— BnaroBeljeneHus ogaum, W;= 132 /4 [6];

k, — K03h(PUITMEHT, YIUTHIBAOIIUN W3MEHEHUE MacChl BOJSHBIX MapOB B
3aBHCUMOCTH OT Temreparypsl, mpu t = 20°C, k,= 1,53 [7];
W,.= (132 x 500 x 1,53) x 1,03 =104 009,4 r/ua

W ey, — BIIaTA, BRIAETAIOIASICA C MOKPBIX TOBEPXHOCTEM:

Wew=0,1 x W,.=10400,9 r/u
[ToacTaBuB Mogy4YeHHbIC 3HAUCHUS B GOpMyTy (5), HOTYyUUM:

W=104009,4+ 10 400,9 =114 410,3 r/4

Torna BiarosiiesieHus o popmyiie (4) CoCTaBsIT:

Ly=— 148103 144446 v/
(4,5-0,6)x1,2x10

HeoOxoaumbiii BO31yX000MEH MPUHUMAETCS 10 HauOOJbIIEH W3 JBYX

PAaCCUMTAHHBIX BEJIUYHH Lc02 " Ly, T.€. IO BJIarOBBIACICHUSIM — L.
YacoBast KpaTHOCTb 00BbEMa BO3/TyXa B TOMEIICHUM:

_ LxW
k=1 (7)

rae V — o6seM nomemenns, V=2983,5 M’ [3]. Toraa o dhopmye (7) momydnm:
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g 144466 _
2983,5

[IpuHUMaeTCs KpaTHOCTh BO3yX0O0OMEHA, paBHas 5.

Tak xak K > 3, TO NpUHUMAETCS] BEHTWISIIIUS C UCKYCCTBEHHBIM MO0y 1H-
TEJIEM.

BeHTriAnms moMenmeHnss TpUTOYHO-BBITSDKHAA C MEXaHUYECKUM U €CTe-
CTBEHHBIM MTOOYKICHUEM.

[I;momane ceyeHus BBITSDHKHBIX IAXT MPU €CTECTBEHHOM TATE paBHA:

L

_ w
F= 600 v, . ®)

b

rae Ug,, - CKOPOCTh JBMKEHHUS BO3AyXAa B BHITSKHOU IIAXTE,
h X (tG - tHG)

v, =22 9
o 273 ©)
re A — BBICOTA BBRITSHKHOM IIAXTHL, /1 > 3M;
t,— pacueTHas TeMIIepaTypa BHyTpH nomemnienus, 7, = +18°C [8];
t,s— pacueTHas TeMIeparypa HapyKHOTO BO3/1yXa,
ten. =— 10°C [8].
[ToacTaBuB HailneHHbIe 3HaUeHUS B (hopmyJibl (8) u (9), momyuunm:
v,, =22 |20 _ 4 43 e
273
_ 144466 _5gq 0
3600x1,34
YuCo BBITSKHBIX AXT ONMPEAEsIeTcs o popMyie:
F
New. = 7 (10)

. o . 2
TJI€ j - TUIONIA/Ib )KUBOTO CEUYCHMSI BBITSDKHOM maxThl, j = 0,42 M~ [3].

Torna pacuer 1o popmyse (10) gaer 3HaUeHUE:
2,80 _
New. = 0,42 - 697

[Tpunumaetcs 7 BBITSKHBIX maxT ceuenneM 0,6x0,7 m.

[IputouHasi BEHTWISALMS OCYIIECTBISCTCS MPU MOMOIIM IIEHTPOOESIKHBIX
BCHTUJIATOPOB.

[Togaua BeHTHIIATOpPA () NPUHUMAETCS B 3aBUCUMOCTH OT PacyeTHOI'O
3HA4YEHHUS BO3TyXOO00OMEHa C Y4E€TOM IOMPaBOYHOr0 K03 (PuilneHTa Ha noTepu

BO3ayXa B BO3yXOBOJAAX:

Op=(1,1...1,15)xLy (11)
Op=1,1x14446,6 = 15893,6 M’/u
Yucno BEHTWISATOPOB OMNPEACISIETCS W3 YCJIOBHUS, YTO MOJiadya OJHOTO
BEHTWJIATOpA HE mpeBbimaer 8000 M/, CnenoBareibHO, MTPUHUMAETCS JIBA
BEHTUJIATOPA, TOTIAa Mo1a4a OJHOTO BEHTHIsiTopa 7946,8 M/,
Hamnop BenTumnsitopa onpenensiercs rno hopmyiie:
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HB = Hﬂ+HM (12)
rae Hjy— TuHEenHsbIe TOTEPU HAIopa:

Hﬂzlx(éjxuzxg (13)
rie A — Ko’ dUIMEHT TpeHns Bo3IyXa B Tpybonposone, A = 0,02 [5, 7];
[ v d — nvHa U TuameTp Bo3ayxoBoja, npuHumaercs: [ =30 M; d = 0,5 m;
U — CKOpOCTh IBIXKEHUS Bo3yxa B Tpyoe, U = 12 M/c;
£ — IUIOTHOCTH BO3/yXa.
Torna pacuer o ¢popmyne (13) gaer crienyroniee 3HaYCHUE:

Hy= 0,02X(30]x122 y 1’22 —~103,7TIa

2

H),— MecTHBIE TOTepU HAINlOpa, KOTOPBIE ONPEAEISIOTCA 10 (hopmyJe:
Hy=Zpo* 2 (14)
rae Y .B — cymMa Ko3(h(UIMEHTOB MECTHBIX COIPOTHBICHHUIT, Y 5=2,6 [5, 7].
Torna: Hy=2,6x12*x=2= 2256 Il

[ToacTaBuB noay4yeHHbIE 3HaUCHUS B hopmyny (12), momyuum:
Hg=103,7 +225,6 =329,3 I[1a
C yuerom nogaun Qp = 7946,8 M4 u Hanopa Hp=329,3 I1a, mo HOMO-
rpaMmaM MoA0UpaeTcsl HYKHbIA BeHTWIsITop. Hanbornee Onu3kum 1o 3anaH-
HBIM YCJIOBUSIM SIBJISIETCS IIEHTPOOEKHBIM BeHTWsITOp 114-70 Neb6, y koTOporo
A =4500; xoaddurment nosesnoro aevicreusa: 7 = 0,45 [8].

YacroTa BpallleHus BEHTUWISITOpa onpenensiercs no Gopmyie:

n=% (15)

Y paBHa: n= @ =750 00/muH.

TpeOyeMasi MOIIHOCTh S3JEKTPOABUTATEN Il MPUBOJA BEHTHIATOPA
paBHa:

x H
NB — Qeé 8 (1 6)
rne T, — KIIJl Bentunstopa, 1, = 0,45 [7];
n, — KII nepenaun, 7, =1,0[7].
Torna o gpopmysne (16) nomyunm:
_ 7946,8x3293 _ 1.6
B~ c = 1,6 kBt
3,6x10° x0,45x1
VY craHoBI€HHASI MOIIIHOCTH AJIEKTPOABUTATEIA:
Nycm = k3 X NB, (17)

rae k; — xkoapdunment 3anaca MmotHocTy, ipu N = 1,2 kBt k;=1,2 [7].
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Nem=1,2 x 1,62 =1,94 kBt
K ycraHoBke mpuHUMAETCSl AJIEKTPOJBUTATEIIb, MMOJI00OpaHHBIN MO CHpa-
BOYHOM Tabmuiie [15], ¢ MOIIHOCTBIO M BBICOTOM OCH BpallleHUs, OJIU3KUMH K
pacueTHbiM, a UMeHHO 4A100L6Y3: P, =2.2 xBT; n =950 06/Mun; n = 0,81;
cosp =0,73,1,=5,6 [7].
Tax kak oOuas mogada Bo3ayxa 15 893,6 M'/4, TO K yCTAaHOBKE IIPHHH-
MArOTCsI IBa BEHTHJISTOPA.
Jls onpeniesieHus TEIIOBOM MOITHOCTH pacyeT TEIUIOBBIX MOTEPh BE/CT-
Csl HA OCHOBaHUH ypaBHEHUS TEIJIOBOro OajlaHca:
Oom = Qoep + O + Ouen - Ox (18)
rae (J,., — TEIUIOBBIE OTEPH MTOMEIEHHUS YePE3 OrpaXk Jal0IUe KOHCTPYKLIUU;
Op — TEIJIOBBIC NTOTEPU HA HArpeB MPUTOYHOIO BO3/1yXa;
Q,.cn — TEIIOBBIC MOTEPU HA UCHIAPEHHUE BJIATU B TOMEIICHUH;
0, — cBOOOJHOE TEIIO, BBIACISIEMOE PACTCHUSIMHU.
1 TemnoBbie MOTEpU TMOMEIICHUS YEPE3 OrPAKIAIOIIME KOHCTPYKIIUU
(Qozp) PABHBI CyMMeE IOTEPD YEPE3 HAPYKHBIE CTEHBI (), ), TIOTOJIOYHBIE IIEPE-
KpBITUs (Oyep) ¥ uepes noiu (O, ) U ONpeneIsoTes 0 claeayromen GopMmyie:

QOZp = QH.C + Ql’l@p + Ql’l (19)
1.1 TerutoBbIe MOTEPU MOMEIIEHUS YEPE3 HAPYKHBIE CTEHBI PABHBI:
One =K x Fx(t,=1,)xn (20)

rae [ — ninomaab OrpaxKIeHus;

K — ko3 duumeHT Temonepenaun, K = RL;
0

R, — o0111ee cONpOTUBIICHUE TEIJIONEPEIadu OTPaXKICHMUS;
n — KO3(POUIMEHT, 3aBUCSIINN OT IMOJOXEHUSI HAPYHOW MOBEPXHOCTU
OTPAXKJICHHUS;
t;— CpeIHsIsI pacueTHash TeMIepaTypa BO3JyXa BHYTPU IIOMEIICHHUS,
t,=+18°C [7];
t, — pacdeTHas 3UMHSISI TEMIIEpATypa Hapy>KHOTO BO3ayXa, ¢, = - 20°C [8].
JI1si Hapy)KHBIX CT€H TOJIIWHOW B JBa KHPIHUYA, OMTYKATYpPEHHBIX
W3HYTPU:
Ay =081 Brm°C; 6 =0,51m; A, =0,93Br/m°C; S, =0,015m;
[=2x35,3 m;
H=34wM[8].
OO6mias 1momaab MOBEPXHOCTH 24 OKOHHBIX OJIOKOB C JBOWHBIM OCTEK-
JICHUEM
Foo =Sy xn (21)
rae S, — IJIOIIA/b OJTHOTO OKHA, paBHAs:
F,.=24 x 1,23 x 0,9=26,6 M
[1momaap MOBEPXHOCTH HAPYKHBIX CTEH:
FH.C.:lxh_FOK‘ (22)
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F,.=706x 34-266=2134M
ComnporuBieHue TEIIoNepeaaye HapyKHbIX CTEH:

ROZRB+ZX%+Rn (23)

H oA
rae Rz — TEPMHUYECKOE COIPOTUBIICHHE TEILUIOBOCIPUATHIO BHYTPEHHEW IIO-
BEPXHOCTH OIPAXKICHUS,

m
> % _ CyMMa TEPMHYECKMX COIPOTHBIIEHHH OTAEIBHBIX CIIOEB OIPaK-
H i

JEHUI U m — CJIOMHOTO OTPakJAE€HHUS TONIIHNHON O, , BBITOJHEHHBIX U3 Ma-

TEPHUAIIOB TEILIONPOBOIHOCTELIO A, ;

R, — TEPMHUYECKOE COMPOTHBIICHHUE TEILIOOTAaYH HAPYKHOM MOBEPXHOCTH

orpaxaenus, R, = 0,43 m” °C/BT;

Rz=0,115 M* °C/Br (mromaas moaa 18x35,3 = 635,4 M> U 3aII0JTHCHHE

pactenmsiMu coctasisier: 500 x 100/635,4 < 80 kr/v’) [8].

Torma compoTHBJIEHHE TEIUIONEPEaaYe HApPYKHBIX CTEH IO (opMmyJie
(23):

R,=0,115 +8’51 N 0609135 +0,043 = 0,8 M*°C/Bt

2 2

o 2
CompoTuBieHre TEILIONEPeIade ABOMHBIX OKOH: R, = 0,345 m™ °C/Br.
TernnoBble TOTEPU YEPE3 HAPYKHBIC CTEHBI U OKHA PABHBI:

One = Lx[ 21340, 1 [ 266 Y 130664 Br
0,8 18+ 20 0,345 18+20

1.2 TenoBbIE MOTEPH TOMEIICHHS Y€pPe3 MOTOJIOYHBIE TIEPEKPBITHS

[lepekpbiThe IOMAAbI0 635,4 M> COCTOMT U3 COOPHBIX PEOPUCTHIX JKelle-
300eToHHBIX THT (5, = 0,35 M), HacTuia U3 ocok (5, = 0,025 M), mapou3zons-
UK U3 oJHOrOo ciost pyoepouna (5, = 0,0015 M) 1 yrenuTens - MUHEPAITbHOM
Bathl (5, = 0,14 m).

3Ha4YeHU A IJIA  OTUX  MaTE€pUalioB: 2, = 2,04 Br/m °C,
2, =0,17 Br/m °C, 2, =0,17 Br/m °C, 2, = 0,06 Br/m °C; Rz = 0,115 m" °C/Br;
R, = 0,086 m” °C/Br [8].

CornpoTuBjeHHE TEIIONEepeade MOTOI0YHOTO MEPEKPHITHS:

Rynep= 0,115 + 20350025 0015 014 4 hg6— 5 71 v2°C/Br
2,04 0,17 0,17 0,06

TennoBbie OTEpH Yepe3 MOTOIOYHBIE MEPEKPHITUSA, C YUETOM MONPaBOU-
HOro Ko3(dduimenta n = 1 (a5 yepJayHbIX MEPEKPHITUI C KPOBIIEH U3 MITYY-
HBIX MaTepUajioB) PaBHBI:
1

Onep = 2,71

1.3 TennoBble MOTEpU MOMEIICHUS YEPE3 MOJIbI

x (635,4x (18+20)x1)=909.7 Bt
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IToss! sxene306eTonnbIe TomIuHoN 6 = 0,15 M, 1= 0,92 B1/m °C. Ilupu-
Ha nona 18 m. Pazpenus mmoniaae mosia Ha TPEXMETPOBBIC 30HbI, OIYYaeTCs 3
30HBI:
F;=F,=F;=3x 35,3=105,9 M
ComnportusiieHUE TETIONIEPEaAYE T KaXKI0UW 30HBI OJIA.
Tak kak A < 1,16 Br/M °C, TO IIOJIBI CYUTAFOTCS YTEIUIECHHBIMH, TOTOMY:

o
R, =R, + l" (23)

rae R, — COPOTHBIICHHE TEILIONEPEaade COCTABISET,
quist I 30mb1; — 2,15 M* °C/BrT;
qutst 11 30mb1 — 4,3 M° °C/Br;
qutst 111 30mb1 — 8,6 M* °C/BT;

5,2, - TOJIIMHA U TEMIONPOBOIHOCTh YTEILIAIOIIETO CIIOS:

0,15

it 130 R, =2,15+ > = 2,34 m* °C/Br

2

0’13 = 4,46 m* °C/Br

0’13 = 8.76 M2 °C/Bt

s Il 3owbl: R, =4,3 +

qiis 111 3omb1: R, = 8,6 +

2

CymMmapHble IOTEpH TEMJIA IO BCEM 30HAM I10J1a COCTABJISIOT:

Q.= ! x105,9 + ! x105,9 + ! x105,9 | x(18+20) =3 214,8 Br
2,34 4,46 8,76

OO61ue TeroBbie MOTEPU Yepe3 Bce orpaxkieHus mo ¢popmyiie (19) pas-

HBI:
Qoop =13 066,4 +8909,7 + 3 214,8 =25 190,9 Bt
2 OnpeneneHue TEIIOThI, paCXOAyeMOM Ha HarpeB MPUTOYHOTO BO3/1yXa,
MIPOU3BOAUM 110 hopMYyIIE:
0=0278 xLxpxcx(t,—t,) (24)
rae L — pacdeTHhI BO31yX000MEH OMEIICHUS;
p — IUIOTHOCTH BO3IyXa MPH pacueTHOM Temmeparype £, = +18°C BHyTpH
momemenusi, £ = 1,213 xr/iv® [6];
¢ — yaenabpHast n300apHas TEII0EMKOCTh Bo3ayxa, ¢ = 1 kJ[x/kr °C [8].
Torna nmo popmyse (24) noaydum:
05=0,278 x 14446,6 x 1,213 x 1 x(18 +20)= 165 120,6 Bt
3 Pacxon Termia Ha UClIapeHUe BJIarv B IOMEIICHUM:
Ouen= 0,278 x 2,49 x W,,, (25)
rae 2,49 — ckphITas TEmIoTa UCIapEHUs BOJIBL:
Ouen=0,275 x 2,49 x 10 400,9 =7 122,7 Br
4 TloTok cBOOOIHOM TEILJIOTHI, BBIACIISIEMON PACTEHUSIMU:

O, = gxnxk (26)

60



TJI€ ¢ — KOJIMYECTBO TEIUIOTHI, BBIICISIEMOE OJTHUM pacteHuem, g = 290 Bt [8];
k — ko3 PULIMEHT, YUUTHIBAIOIMINN U3MEHEHNE KOJUYECTBA BbIJCICHHON
pPacTeHHEM TEIUIOTHl B 3aBUCMMOCTH OT TEMIIepaTyphbl BO3/lyXa BHYTPHU
nomenienus, k= 0,96 [8].

IToncraBuB HalJIeHHBIC 3HAUYCHUS BEJIMYMH, BXOASAIIUX B dopmyiy (26),
MOJIYYUM CIEAYIoIIee 3HaUECHUE KOJIMUECTBA TEIJIa, BBIJEISIEMOr0 paCTCHUSIMMU:
0,.=290 x 500 x 0,96 =139 200 Bt

TernmoBast MOIIHOCTh CUCTEMbI OTOIUICHUS Y BEHTUJISILIUM, PAaCCUUTAHHAsS
o ¢popmyie (18), cocraBurt:

Oom=25190,9 + 165 120,6 + 7 122,7—-139 200 =58 310 Bt

MorHocTb 3J1eKTpokagopudepa onpeaessieTcs no Gopmyse:

p=£ 7)
Nk

rae Mg — KIIJI anekrpokanopudepa, 7= 1 [5].

Torna o gpopmysne (27) nomydum:

P.= @ — 58310 Br = 58,3 kBt

JI1s HarpeBa MPUTOYHOTO BO3/ayXa IMIPUHUMAETCS dJIEKTpoKaiopudep TH-
ma COO momHocThI0 60 kBT (CDO—-60/1T) MOIHOCTh Kaxka0i cexuuu 15 kBT
[6, 7].

B 31anuu uMeercst npuTodHasi BEHTKaMepa, BHYTPU KOTOPOW yCTaHABJIH-
BAIOTCSI JIBA LIEHTPOOEKHBIX BeHTHsiTopa Tuna 11 4-70 Ne6, snexrpokanopudep
tuna CPO, 371ecb HE MOHTUPYIOTCS KACCETHI JJIsl UICIIAPUTEIILHOTO OXJIAXKICHUS
MIPUTOYHOTO BO3/JyXa, B JICTHUM IE€PUOJ] YCTAHABJIMBAIOTCA OaK E€MKOCTBIO
0,5 M3, CHaOXXEHHBIM IOABEMHBIM HacocoM  MomHOCTBIO 0,55 kBt
(4A80B8Y3), u MOIJIAaBKOBBIM KJAllaHOM ISl TOAACP)KaHUSI TMOCTOSIHHOTO
YPOBHS BOJIBI.

BriTskka 0Tpab0OTaHHOTO BO3/yXa U3 MOMEIIECHUS OCYIECTBIISETCS JIBY-
MsI Ty TSIMU:

1) 40% ero ynansercst U3 KaHaJIOB: C OJTHOM U3 TOPIIEBBIX CTOPOH BBITSK-
HOM KaHaJ CBs3aH C IEHTPOOSXKHBIM BeHTWwiIsITOpoM L4 -7/15, ¢ anexrpo-
JIBUTATEIEM 4A80A4Y3: P,=1,1 kBr; n=1500 o6/mun; 1,=2,75A;
n =0,75; cosp =0,81;

2) octanbHble 60% - Yyepe3 BEpXHUE BBITSDKHBIC MIAXTHI MPSIMOYTOJIbHOTO
ceuenns 0,6x0,7 M, pacroyg0KEHHBIE B TPU psiAa, IPUYEM, B IAXTAX CPEIHETO
psAJla YCTAHOBJICHBI BBITSDKHBIE BEHTUJIATOPHI - IEHTPOOESKHBIE KPBIITHBIE TUIA
KIIB 90 Ne5 c AJIEKTPOJABUTATEIIEM 4A71B4VY3: P,=0,75 xkBrT;
n=1500 06/mun; I, =2,2 A; n =0,69; cos@ =0,74 [9, 15].
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2.4 Pacuer 1 BbIOOP 3JIEKTPOBOIOHATPEBATEJIS

B 3umHee BpeMsi He0OXOAUMO OCYHIECTBIIATh HArpeB BOJIBI JUIs TIOJIMBA U
TEXHUYECKUX HYXJ1. Boma HarpeBaeTcsi B BOoJOHArpeBaTesiX 10 TEMIIEPATYPbI
+80°C, a 3aTeM CMEMIMBAETCS C XOJOIHON, B COOTBETCTBYIOIIMX MPOMOPIIUAX
IIpU MIOMOIIU cMecuTene. OnTuMalibHasi TeMiieparypa Juisl oJuBa B COOTBET-
CTBUA C TEXHUYECKHMMHU TpeOOBaHMSIMHU JOJDKHA HAXOIMUTHCS B IIpeesiax
+10++16°C [5, 6]. ITomus ocymiectBasercs u3 monuBajiok ITBC — 1.

CpenaHecyTOYHbBIA pacXxo/1 TOpsYEi BOBI:

(ti _tx)

e f X— 28
QZ-(?- ZQ (t2 _tx) ( )
rae (; — KOJIMYECTBO CMEIIAHHOM BOJIBI JIJIA OTACJIBHBIX OTIEPALIHIA:
Qi=pxm (29)

P — pacxo ropsiueil BoJIbl Ha OIepaluio;

m — naomanab, m = 500 MZ;

{; — TeMIIepaTypa CMEIIaHHO# Bobl, 1;= +13°C;
{, — TeMIiepaTypa ropsuci Bosl, £, = +80°C;

t, — TEMIIepaTypa X0JIO0IHOM BObI, £, = +3°C.
Pacxom BobI 110 oniepanusim:

1) mpumep pacuera BOJONOTPEOICHUS Ha TIOJIUB B 3UMHEE BpPEMS,
t;=13°C, p=8 a/cyr.
(@) =500><8><(13—_3)=5195n/c
2.6N0€H. (80 _ 3) 5 YT
2) NTaHHBIC W PacyeThl BOJIONIOTPEOICHUS IO OCTAJIBHBIM OIEPAIUSM TIPO-
M3BOJISITCS] aHAJIOTUYHO U 3aHOCSTCS B TAOJIHITY 2.

Taduuna 2 — PacyeTHble JaHHBIE BOJONOTPeOIeHUs

Ne HaumeHnoBanue Dis t, 0O...
nn onepanuii J/CyT. °C J/CyT.
1 [Tonus 8 +13 519,65
2 | MbIThE 1,12 +40 0,54
3 | MbIThE TI0J1a B CTCH 0,15 +30 0,05
4 | X035lCTBEHHO-IIUTHEBBIC HY kKbl 75 +37 33,4
5 | MeiTbe HHBEHTapPs 40 +40 19,2

CpenHecyTouHbIN pacxof ropsueit Boabl o Gpopmyiie (28):
0., =519,65+ 0,54 + 0,05 + 33,4 + 19,2 = 572,65 n/cyr.
PacueTHas MOIIHOCTH BOJIOHArPEBATEIbHOW YCTAHOBKU
Pn — Qe.s. X CM X(tr _tx)
tx3600
rae C, — yaenbHas TermoeMkocTs Boabl, C, = 4,19 xJ[x/kr °C [4];
t — BpeMs pabOThI BOJOHArpeBaTers, ¢ = 8 4acoB.

(30)
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Pacuet o ¢popmyne (30) naer 3HaueHuUE:
p = 572,65x419x(80-3)
=
8x3600
YcTaHOBIIEHHAsE MOIITHOCTh JIEKTPOHArpeBaTeIel yCTAaHOBKH OMpE/IeIis-
eTcst o gpopmyre:

= 6,42 xBT

k,x P

p=—— 31
Yon,xn,. Gl

rae k; — ko3 UIueHT 3anaca MOIHOCTH, k; = 1,1;
N, — KIIJI Bogonarpesarens, 7, =0,9;

M. — KI1J] TerioBoii cetu, 17,.= 0,8 [4]. Torna momydum:
= LIx6,42 9,81 kBt
0,9%x0,8
[To cnpaBouHOM NUTEpaType MPUHUMAETCS BOJIOHArpeBaTe/IbHAs yCTa-
HOBKa eMkocTHoro tuna BOII-600: HomunanpHOe Hanpspkenue 380/220 B; Ho-
MuHaIbHasg MoHOcTh 10,5 kBT; BMectuMocth Oaka 100 1, TeMrieparypa BOIbI

80°C [6].

2.5 Pacuer ocBeueHust 4 00J1y4eHust
2.5.1 CBeTOTEeXHMYECKHH pacyeT OCBeUICHUA

[Ipu BbIpamMBaHWU PACTEHUN B TEIUIMIAX C UCKYCCTBEHHBIMH YCJIOBUS-
MU 3JIEKTPUYECKOE OCBEILEHHWE U OOJyYEHHE UTPAlOT BAKHEWIIYIO POJb B HX
pa3BUTHHU U Xu3HeneaTenpuoctu [1, 7, 11, 13, 17].

3ajadya CBETOTEXHUYECKOTO pacyera — ONPEACNIUTh MOTPEOHYI0 MOIII-
HOCTh MCTOYHUKOB CBETa JJIsI OOECNEYEHUs! 3aJaHHBIX YCIOBHU OCBEUICHUS.
[Ipu 3TOM OCBeTHTENIbHAS YCTAaHOBKA JOHKHA 0OecrieunBaTh TpeOyroumecs yc-
JIOBUSL BUACHUS C HAUMEHBIIMMHU 3aTpaTaMU JIEHEXKHBIX CPEJICTB U 3JIEKTPO-
SHEPTUH.

B coorBerctBun ¢ pekomenmanusamu [13] nmpuHUMaeM Ajisi OCHOBHBIX
MIPOU3BOACTBEHHBIX MOMEIICHUI TEIUIMI] CUCTEMY OO0Ilero pabouyero ocBellie-
HUS JIIOMHHECIICHTHBIMHM JIaMriaMu. B MOJCOOHBIX MOMEIIEHHUSIX BO3MOYKHO
MIPUMEHEHHE, KaK JJaMIl HAaKaJIMBaHUs, TaK U JTIOMUHECIIEHTHBIX JIaMII.

Hopmbl OCBEIIEHHOCTH [JIs1 TPOEKTUPYEMBIX TEIUIMYHBIX U MOJACOOHBIX
MOMENIEHUHN BbIOpaHbI B COOTBETCTBUU C «OTpacieBbIMU HOPMaMU OCBEIICHUS
CEJIbCKOXO35MCTBEHHBIX MPEANPUATAN, 30aHAN U COOpykeHu» [13] u mpuse-
JIEHBI B Ta0IAIIE 3.
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Tadoanna 3 — IKcnIUKANMA NOMeIeHNH TelJTHIbI

HopmupoBanHas oc-
Ne HaunmeHoBaHHe mMoMeIneHu i BEIIEHHOCTb,
nn JIK
JII JIH
1 [Tomerenue st BeIpaliiBaHUs 75 -
2 | MammuHHOE OTAENeHHE C BOJOCOOPHUKOM - 30
3 | BeITskHas BeHTKaMepa - 20
4 | DnexTpomuTOoBas 100 -
5 | [IpuTouHas BeHTKaMepa - 20
6 | CinyxebHoe MOMEIIICHHE 300 -
7 | Kopunop - 20
8 | TamOyp - 20
9 | NuBeHTapHas - 20
10 | IImomanka i B3BEIIUBAHUS 150 -
11 | CoennnurenbHas rajiepes - 20
12 | BcnmomorareapHOE IIOMEICHUE - 20

B mpakTrke CBETOTEXHHUYECKUX PACUETOB Hanbosee YacTO MPUMEHSIOTCA
MeToJ KO3(pPuIMeHTa UCHOIb30BaHUsI CBETOBOIO MOTOKA U TOYEYHBIM METO/I.
B HEKOTOpPBIX MPOCTEUIINX CIIyYasiX IOJIb3YIOTCS METOJIOM YAEIbHOM MOIIHO-
CTH.

1 Pacuder ocBelieHUs TEIIMIIBI METOAOM KO3 dULIMEHTA UCTIOIb30BaHUS
CBETOBOI'0 MOTOKA. DTOT METOJ LIEJIECO00Pa3HO NPUMEHSTH IPU pacyeTe oolle-
IO PaBHOMEPHOTO OCBEIIECHHS TOPU30HTAIBHBIX ITOBEPXHOCTEN C YUETOM OTpa-
YKEHHBIX CBETOBBIX IIOTOKOB OT CTEH M MOTOJIKA.

1.1 Be1bop THIIa CBETUIILHUKA OMPEACIISIETCS €r0 CBETOPACIIPEICTICHUEM,
KOHCTPYKTUBHBIMH OCOOEHHOCTSMH OCBEILAEMOr0 MOMENIEHUS U YCJIOBUSMU
OKpY’KaIoOIIe cpe/ibl, B KOTOPOW MPEACTOUT paboTaTh CBETUIbHUKY. [lomernie-
HHE IS BBIPAIIMBAHUS PACTEHUW OTHOCUTCS K ChlpoMy. Ui TaHHOrO mome-
nieHus: Beioupaercs cBeTwibHUK [IBJIM 2x40 ¢ aBymsi JIFOMUHECHEHTHBIMU
JIaMIIaMHU, TOJABECHOMU, 3aKPBIThIMA, PACCEIHHOIO CBETA, CO BCTPOEHHOU IYCKO-
perynupyronieil annaparypoit (nanee [IPA). Inuna ceetunbauka 1,325 m [11].

1.2 PacuetHast BbicOTa IMOJ[BECA CBETUIILHUKOB OMpeEeisieTcs mo Gopmy-

Je:
Hp=H—-h.— hg (32)

rne H — BeicoTta nomemenus, H = 3,4 m [3];

h.— BBICOTa cBeca cBeTHIbHMKA, A.= 0,3 + 0,5 M — I MOABECHBIX CBE-

TWIBHUKOB [11, 13];

h., — BBICOTA CBETUJIIBbHUKA, /.= 0,215 M.

Pacuer o ¢popmyse (32) naer 3HaUCHUE:

Hp=34-05-0215=2,7™m
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Tak kak JIMHA CBETUJIbHUKA MEHBIIE MOJIOBUHBI PACYETHOM BBICOTHI, TO
JIAMIIbl PACCMATPUBAIOTCS KAK MOIIHBIE UCTOYHUKH U PACUYET BEIETCS METOAOM
K03 (pUIIMEHTA UCTIOJIb30BAaHMS CBETOBOT'O MTOTOKA.

1.3 OnTuManbHOE PacCTOSTHUE MEKY CBETUIIbHUKAMU

L=AxH, (33)

rae A — OTHOCHTENBbHOE PACCTOSHHE MEXKY CBETHIILHUKAMHU, A =18 [11].
Torna nmo gpopmyse (33) noayunm:
L=18x27=486m
1.4 PaccTosiHue OT KpallHEr0 CBETHJIBHUKA PAA 10 CTEHBI
[=(0,3+0,5) %L (34)
[=0,5x486=2,43m
1.5 Tlo M3BECTHBIM PACCTOSHUIO MEXKIY CBETHJIBHHUKaMHU U pa3Mepamu
MTOMENIEHUS ONPEEIAETCS YUCIIO PSAIOB CBETUIILHUKOB U OOIIEE UX KOJIMYECT-
BO 10 CJEAYIOUIUM (pOopMyJiam:

_ a—2><l+1 15
na=—— (35)
n,= 6—5Xl+1 (36)

N =n, x n, (37)

TI€ a ¥ 6 — pa3Mepsl noMemenu: a =18 m, 6 =353 m [3].
Yucno psiioB CBETWJIBHUKOB MO hopmyiie (35):

n,= % + 1= 3,7, npunumaem 4 psijaa.
Uucno CBETUWILHUKOB B Psiy orpesesnisaeM 1o ¢popmyiie (36):
N, = % +1="7,3, npuaumaem 7.

Torna oOiiee KOJTMYECTBO CBETUIILHUKOB B TOMEIICHUU:
N=4 x 7 =28 mr.

1.6 Nnaexc noMenieHust onpeaensieTcss no popmye:
axe

 H,x(a+s)

j— _ 18x353

2,7x(353+18)
1.7 KoapduimeHnTsl oTpaxeHusi CTeH, MOTOJIKA U 10Jia COOTBETCTBEHHO

PaBHBL:

i

(38)

TOTJA:

b

p.=30%, P,=50%, p,=10% [6].
Ilo 3Hauenussm p., P,, p, U i IO COIPABOYHBIM TaOJMIIAM OIpeesieM
KO3((DUITMEHT KCIIOIb30BaHMS CBETOBOTO MOTOKa, 77 = 0,42 [10, 11].

Koaddumment 3anaca k= 1,3 — 1J1s1 IIOMUHECIIEHTHBIX JIaMII,
k= 1,15 — nns namn HakanvuBaHus [5].
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Koappunment munnmansHoi ocBemennoctu z = 1,1 [3].
1.8 PacueTHbIi1 CBETOBOM MOTOK JIAMITBI ONIpeIeIIsieTCs 110 (hopMyIie:

Emi
@:

nxaxexkxz

nxNxn (39)

rae E,, — MUHUMaJbHAs JOMYyCTUMasi OCBEUICHHOCTh 110 HOpMaM;
7 — KOJIMYECTBO JIaMIT B CBETUJIBHUKE.

_ 75x353x18x1,3x1,1
2x28x0,42
1.9 Ilo cripaBOoYHBIM TaOIMIIAM BBIOMpPACTCS JTFOMUHECIICHTHAS JIaMIla TH-

nia JIb 40, momHocThIO 40 BT 1 cBeToBBIM 1TOTOKOM 3000 5mm [11].
1.10 IIpoBepouHbIi pacueT OCBEIICHHOCTH.
@akTHyYeCcKasi OCBEUIEHHOCTb ONPEAEISAETCS M0 PopMyIe:

_ D xnxNxn

Torna: () =2914 nm

Ey

(40)

kxaxexz
_ 3000x2x28x%x0,42

T.€.. Ey=
1,L3x18x353x1,1

Pasnuna mexay (GpakTudeckod U1 HOPMUPYEMOU OCBEIIEHHOCTHIO COCTaB-
nset 2,7 nk unk 3,5%, 94TO HE BBIXOAUT 3a MPENENBI TOIMYCKAEMBIX OTKJIOHECHHM
+20% u —10%.

1.11 YcranoBieHHass MOIITHOCTH OCBEILICHUS.

C ydeTroM morepb MOILIHOCTH B IycKoperynupytoueit anmnaparype (ITIPA)
YCTaHOBJIEHHASI MOIIHOCTh ONpPEAENSIETCS 0 PopMyIie:

=T77,7 nx

Py =12 xP xTx2 (41)
1.12 YV nenpHasg MOIITHOCTH OCBEILICHUS.
P, 268 2
Py= axg:18><35,3 =4,23 Bt/™m (42)

B cooTrBercTBuM ¢ pekoMenaanusmu [13], nexxypHoe OCBEIIEHHUE TOHKHO
coznaBath 10 + 20% HOpMUpOBaHHOW paboyeld  OCBEHIEHHOCTHU, T.C.:
28%0,15 =42,

J{s1 1e)KypHOTO OCBENICHUS] TPUHUMAEM 4 CBETUIILHHKA.

2 PacueT ocBenieHusI METOJIOM YAESIbHON MOITHOCTH.

PacueT ocBelieHuss MOJACOOHBIX IMOMEIICHUN MPOU3BOJIUTCS METOJIOM
yACIBHON MOIITHOCTH 110 (hopMyII€:

WxS
P= N (43)
rae W — ynenbHas MOITHOCTb, BT/MZ;

S — mIomaas MOMEIIeHHUS, M.

Pacuet ocBeleHust 119 MalllMHHOTO OTACJICHUS miomaapo S = 31,7 M.

ITo cipaBOYHBIM TaOJUIIAM C YYETOM BBIOPAHHOTO TUIIAa CBETHJIbHUKA U
BHICOTBI IIOMEIICHNS, BHIOMpaeTcsl yiaelbHas MomHocTs W=6,21 Br/m* [9].
Torna o gpopmysne (43) nomydum:
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p:azllﬂ:197BT

JIns OCBEIlIEHUsT MAIIMHHOTO OTJEJICHUS IPUHUMAETCS CBETUJIBHUK
HCII01-200 ¢ nammoi HakanuBanusa 1'-220-230-200, momnocteio 200 Bt. Pe-
3yJbTAaThl PACUETOB OCBEIICHUS APYTUX MOJACOOHBIX MOMENIEHUM CBSI3aHBI B
CBETOTEXHUYECKYIO BEJIOMOCTH (Tabuna 4).

JIns  HApy»XHOTO  OCBEIICHMS  TPUHUMAETCS  CBETWIBHUK  THUIIA
CIIII — 200 M, mogBecHoM, ¢ JamnamMu HakaauBanus 1-220-230-150, MormiHo-
ctero 150 Bt [13].

2.5.2 Pacuer o0s1yuyeHust

VYaerpaduoneropoe (YP) obOimydeHHEe — OAUH M3 BaXKHBIX (PAKTOPOB
BHEIITHEH CpeJibl, OKa3bIBAIOUINX OOJBIIOE BIUSHUE HA JKU3HENEATEIHHOCTD
XKUBBIX opranu3MoB. [lox BnusaneM Y@ uznydenus Ha 7-12 % yBenmuuBaer-
Csl pacTUTENbHAs TPOIYKTUBHOCTh, YIIYUINAIOTCS OWOJIOIMYECKHE CBOWCTBA
pAaCTEHUU.

Y® o0sydeHue pacTeHUM HCMOJB3YETCs JJISl TUKBUJIAIMN «COJHEYHOIO
rojiofanus». PekomeHayeMblie CyTOUHbIE J03bl YD 00IydeHus1, ONpeaeICHHbIC
HKCIIEPUMEHTANBHO TPHU HCIOIB30BAHUU SPUTEMHBIX W PTYTHO-KBApPILIEBHIX
JlaMIl, IPUBEJICHBI B CIIPABOYHBIX Tadmuuax [1, 6, 13].

Jl1st pacTeHuii cyrodHast 103a o0xyueHus 80 Mapxu/m’. Jltst 06mydeHus
IIPUHUMAETCS SpUTEMHAs JIFOMUHECIIEHTHas Jlammna JID-15 [S5].

Ncxons 3 BBICOTHI Mo/IBECA O0ydaTeseil, onpeaeseTcss Yuciio oomyJa-
TEJIEH:

S

(Ah)®
rie /i — BbICOTA MOJBECA OOTyUYaTeseH;

N= (44)

A — otHOCHUTEIBHOE pacCTOSHUE MEXKy OOJIydaTessiMH, A =16 [5];
635,4
 (1L6x2.5)°
Paccrosinue Mexay psjiaMu U YUCIIO PSIOB:
L=Ah=16x25=4wm

8 18

n="7 =", =45

[Ipuaumaercs okonuarenbHO 40 namir: 4 psga no 10 namm B KaxIoMm ps-

= 40 oOsryyaTenei

Ay.
Nunexc nomemieHus o popmye (38):
jo 353x18
2,5%(35,5+18)

b

67



[lo crnpaBoYHBIM TaOnHIIaM BBIOMpAETCs KO3(PPUIMEHT HCHOJIb30BaHUS
noroka wuznydeHuss 1 =0,64, spuTeMHBIM TOTOK JaMmibl JID-15, paBHbIH
300 map [5, 7].

Cpenuss 001y4eHHOCTh TOBEPXHOCTH:

D, x Nxn,xk,

kxS
rae @5 — SPUTEMHBIM OTOK U3IIydeHus JaMibl, @5 = 300 mop;

ko — xoadpunireHT popmel o0bekTa 00IyUeHUs, ko = 0,64 [5];

k — xoadunmeHT 3anaca st HOBBIX JiamI, k= 1, [5].

= 300X40x064x06 _ 5 74 o2
1x 635,4

YuuTeiBass UYTO CyTOYHas J03a OOJy4eHUsI pPACTEHHM COCTaBISET
2
80 Map/M”, onpeaenseTcs Bpems 00TydeHHs B TCUCHHUE CYTOK:

E¢:

(45)

s
t= E, (46)
t= 78;)4 = 10,3 yaca = 10 yacoB 20 MUHYT.

[Ipuaumaercs Y@ ycranoBka tuna J01-15 M ¢ mammoit JID-15 [5].
OO011ast MOIIIHOCTh OOJTydaTeseH:
P=P;x N 47)
rae Pj;— MomHocTs ogHou gdamnbl JID-15, Py =15 Bt
Torna o6mias momtHocTh Y@ obnydareneit mo ¢popmyiie (47) cOCTaBUT:
P =15 % 40=600 Bt
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Taoanna 4 — CeerorexHunyeckas BeJOMOCTH

Xap-ka moMeIeHuin & X - EIT Uy
Kos®duirT ~ - § =S CBeTUILHUK % s. | 8 5 %’ %
Ne HaHMeHOBaHUHe = OTpaKeHHs § . 4 % § £ \E % ' 2
n/n MOMEUICHUH J S, § S é 2 = Upcno Mom- | © § m| 2 é 2‘
ol m* or | pe| Prl| & S E| o of) Mapka, Jlamma, M HOCTB | © £ 4 % 2 &
CE 2| &5 &3l 2 THIT THIT mom- fcBer- | & & 9| & g ¢ 2
2 |2 2S5 JE woets [ka,Br| 5| > 2| > 2| 5 8
1 ITomemenne pgna 3,4163,54 0,5 10,3 (0,1 |1,3 |75 crpoc | oom. | [IBJIM JIb-40-4 2x40 |80 28 | 4,23 2688
pacTeHuit
2 |Mamunsoe otn.  (3,4|31,7/ 0,5 10,3 0,1 |1,15|30 crpoc | o6mr. | CITIO1x200 [-220-230-200 1x200 | 200 |2 | 12,6 | 400 [STII-0,25
220/12
3 Britsoknas BenT- 3,43,6 | 0,5 (10,3 (0,1 (1,15 (20 HopM. | o6mr. [HCITO1 x 100 | B-220-230-60 | 1x60 | 60 1]16,7 | 60 [STII-0,25
Kamepa 220/36
4  [DnekrpomuroBas [3,4|18,5| 0,5 (0,3 |0,1 |1,3 |100 |HOpM. | 0OmI. |TIBJIM JIb-40-4 2x40 | 80 31156 | 288 [ITII-0,25
220/36
5 [Iputounas Bent- 3,4|28,9( 0,5 10,3 (0,1 |1,15 |20 HopM. | o6mr. [HCIIO1 x 100 [b-220-230-60 1x60 | 60 1169 260
Kamepa HCTIO1 x200 ['-220-230-200 [1x200 | 200 |1
6 Cnyxebnoe mo- 3,4(18,5]0,51(0,3 |0,1 | 1,3 {300 |nHOpM. | 0OmI. |[IBJIM JIb-40-4 2x40 | 80 6 | 31,1 | 576 [ATII-0,25
MeEIleHHE 220/36
7 Kopumop 3,4150,2 1 0,5 {0,3 |0,1 [,15 |20 crpoc | o6om. [HCITIO 1100 [5-220-230-100 [1x100 | 100 |4 | 8 400
8 TamOyp 3,4498 | 0,5 |0,3 0,1 1,15 |20 HOpM. | o6mr. |TICX-60 Bb-220-230-60 | 1x60 | 60 2 124,1 | 120
9 WuBenrapHas 3,46,7 |0,51(0,3 [0,1 |1,1520 HopM. | o6mr. [HCITO1 x 100 |b-220-230-100 |1x100 | 100 |1 | 14,9 | 100
10 | [Mnomaaka  ms 3,4(15,9 10,5 (0,3 |0,1 | 1,3 |[150 |cmpoc | obmr. |TIBJIM JIb-40-4 2x40 | 80 4 124,1 | 384
B3BEIINBAHUS
11 | Coeguuurensuas 3,4172,0| 0,5 10,3 0,1 [1,15 |20 HopM. | o6mr. [HCITO1 x 100 | B-220-230-100 | 1x100 | 100 |4 | 5,6 400
rajiepest
12 | Becmomorarens-  3,4(11,9 10,5 (0,3 |0,1 (1,15 |20 HopM. | o6mr. [HCIIO1x 100 | B-220-230-60 | 1x60 | 60 2 110,1 | 120
HOE TIOMEIIEHNE
13 | HapyxHOe OcCB. CIIII-200m  [-220-230-150 [1x150 | 150 |4 600




2.5.3 DyIeKTPOTEeXHUYECKHA PACYeT CUCTEMbI OCBEIICHUS U 00J1yYeHUs

IIpr KOMITOHOBKE OCBETUTENBHON CUJIbI CBETHJIBHUKOB, HX Pa3JCIsIIOT HA
rpynmbl. OOIIyI0 Harpy3kKy OCBETUTEILHOM CETH PaBHOMEPHO PaCIpPEHEIISIIOT
Mexay gazamu nutarouiei cetu [13, 14].

I[1YD [14] orpaHMYMBAIOT YKCIO JAMII, ITOACOEAUHAEMBIX K IPYIIIOBOU
nvHuK: 20 ¢ TaMnaMu HakaavuBaHus Win 50 ¢ JIOMUHECHCHTHBIMH JIAMITAMH.

['pynmoBas iMHKS € JaMIIaMy HAaKaJUMBaHUS MOIIHOCTHIO cBhime 500 Bt
nmu jgamnamu JPJI, momkHa OBITH 3allyilleHa aBTOMaTOM Ha TOK He Ooliee
63 A, u muHudg ¢ 1amMnamMu HakaauBaHug 10 500 BT, 1mroMHUHECIIEHTHBIMH JIaM-
MaMH, 1 UTHTEHCUBHBIMH PO3€TKaMu — He Oonee 25 A.

CBETUIBHUKH JEKYPHOIO OCBEHIEHUS OOBEIUHSAIOT B OTIEIbHBIE CaMO-
CTOSITEIIbHBIE TPYTINHI.

Hcexons u3 BBILIEU3TI0KEHHBIX PEKOMEHIAIINNA OCBETUTENBHASA CETh B MO-
MEIIEHNU pa30uBaeTcs Ha 7 TPYIIIL.

[ rpynna — pabouee oCBELIEHNE MATMHHOTO OTACJICHHUS], BBITSDKHOU
BEHTKaMephbl, KOpUI0pa, TaMOypa, BCIOMOTaTeIbHOTO TOMEIIEHHS U BXOJIa:

5 ceetunbHuKOB HCIIOI x 200; 2 cBerunsrauka HCIIO1 x 200;

[ICX-60 u CIII-200m c obuieit momHocThIO 0,95 KBT.

II rpynma — pabouee OCBElICHUE MTOMELICHUS JIJIsl BhIPAIIMBAHUS PacTe-
HUM, KOpUJI0pa, TaMOypa, IJIOIIAAKHU JIJIsl B3BEIIMBAHUS U BX0J1a; 9 CBETUIIbHU-
ko [IBJIM, HCII01x200, IICX-60, CIIII-200M c¢ oOmei MOITHOCTBIO
1,174 kBT.

[T rpynna — pabodee ocBelIEHUE TOMENIEHUS ISl BBIPAIIMBAHMS pacTe-
HUM, 3IEKTPOIIUTOBOM, Kopuaopa; 8 cetunbHukoB [IBJIM, HCII01 x 100, 06-
e MOIHOCThIO 0,868 kBT.

IV rpynma — pabodee ocBellleHHE MOMELIEHUS JUIsl BBIPAIIMBAHUS pacTe-
Huii; 14 cBetunpHukoB 1IBJIM, momHocThiO 1,344 KBT.

V rpymnmna — paboyee OCBEHIEHHWE MAIIMHHOTO OTHAEJICHUS, MPUTOYHOU
BEHTKaMeEphl, CIYXKEOHOrO MOMEIIECHUs, KOPUI0pa, MHBEHTAPHOH, COEIUHU-
tenbHOM raniepen; 6 cBetunbHUKOB HCIIOIx 100, 6 cBerunbHukoB I[1BJIM,
HCIIO 1x 200, 2 ceetunsHuka CIIII-200 M, montHocThio 1,676 KBT.

VI rpynma — nexXxypHoe OCBELIEHUE OMENCHUS Ul BhIpallliBaHus pac-
TeHuit; 4 ceetrnbHuKa 1IBJIM, momnaocThio 0,384 KBT.

VII rpynna — Y® o6iyuenue, MmomHocThIO 0,6 KBT.

JIns ympaBiieHHs OCBEIIEHHMEM U OOJYyYEHHEM CEJIbCKOXO3SMCTBEHHBIX
00BEKTOB HambOoJiee WUPoKo npumeHstoT mwutku tunos OLL, OB, u np. [1,
2,4].

[lo crpaBoYHBIM TaOJMIIAM BBIOMPAETCS HIUTOK OCBETUTENIbHBINA THIIA
I1O31-32 na 12 rpynn ¢ aBromaramu tuna AE-1031-11 ¢ koMOMHUpPOBaHHBI-
MM pacuenuresaMu u aptomatom A3 114 Ha BBOJIE.




Pacuer BHYTPCHHHUX OCBCTUTCIIbHBIX ceTent CBOOUTCA K BBI60py CCUCHUA
10 IJIMTCIIbHO AOITYCTHUMOMY TOKY:

Idﬂ,don, 2 Ipacu, (48)
r1e 4y, — PACUETHBIA TOK Y4aCTKA CETH, Ul ONHO(MA3HBIX IIOTPEOUTEIIEH:
_ Px10°
Ipacw - m (49)

rae P — pacyeTrHas MOIIHOCTh TIpymnnsbl, P = P,— g JaMIl HaKaJuBaHUs,
P=1,2 x P, — 1ig MIOMUHECIEHTHBIX Jiamtl [11];
COS @ — KOA((PUIIUEHT MOIIHOCTU: COS P =1 — Il TaMN HaKaJIUBaHUSI,
cos @ = 0,9 — oy MOMUHECHEHTHBIX Jami [11].

PacdeTHbI# TOK 17151 1-i rpynIIoOBOM JTUHUM OIpeiesiieM o popmylie:
= 095107 _ 4 30 A (50)
220x1

Tox KOMOMHHUPOBAHHOTO PaCLENUTEIST aBTOMATOB MPUHUMAETCS MO CO-
OTHOWICHUIO: [x > 1,4 x Ip4eq — JJIA JIAMIT HAKAIMBAHUSA; [ > [)q0y, — VIS JIFOMU-
HECLIEHTHBIX jamm [11].

Pe3ynbTaThl pacyeToB TOKOB OCTAIBHBIX TPYIINT OCBETUTEIILHOM CETH, BBI-
00p KOMOMHUPOBAHHBIX paclieNUTENEeH U BLIOOP aBTOMATOB 3aIIUThI U YCTaBOK,

CBOJIATCS B TAOJUILY 5.

pacu.

Tabauua S — Pe3yJabraThl pacyera TOKa B IPyNNax OCBELeHUs U 00J1yYeHUs

Ne MomnocTn Tox Tun Tok ycraBku
rpynnbl rpynisl, B I'pyIie, aBTOMATA KOMOHWHHMPOBAH-
kBT A 3alUThI HBIX

pacuenuresei, A
1 0,950 4,30 AE —1031-1 6
2 1,174 5,9 AE —1031-1 10
3 0,868 3,9 AE —1031-1 10
4 1,344 7,64 AE —1031-1 16
5 1,676 8,27 AE —1031-1 16
6 0,384 2,0 AE —1031-1 6
7 0,600 2,7 AE —1031-1 6

B cnpaBouHbIX TabauIax Mo JAJIMTEIBHO JOMYCTUMOMY TOKY [12] BhIOU-
paeTcs cedeHue MpoBOJa B OCBETUTENbHBIX rpynnax. [IpoBojka BbIMOIHSAETCA
Ha TPOCE U O CTeHaM Ha ckobax kabenem ABBI (¢ aqtoMUHUEBBIMU KUJIAMH,
C TJIACTMACCOBOM U30JISIIMEN B MTOJMXIOPBUHUIOBOM 000JIOUKE).

Jlnst rpynnoBeix auHUM 1 1 6, 7 BeIOMpaetcs kadens ABBI 4x2,5.

Jlns rpynnoBeIx quHui 2, 3, 4, 5, - kabens ABBI 3x4+1x2,5.

Cornacuo I1YD norepst HanpspKEHU JUIsl BHYTPEHHHUX DJIEKTPOIIPOBOIOK
HE JI0JDKHA mpeBbiarh +2,5 % [14].

Pacuer npou3BoauTcs 1711 HanboJiee yAAICHHON U 3arpy>KEHHOM TPYTIIBIL.
BriOupaercs 5-s rpynnoBast TMHUSL.
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IIpu mpoBepke MNPOBOAOB MO JONYCTUMBIM NOTEPSAM HAIPSHKEHUSAM
JOJIKHO COOJII0/IaThCsl YCIIOBUE:

A(]paclt < AUOOJ (5 1)
rne AU .. —pacuerHas nmoreps HanpsOKEHHS;
P . xI
AU = 2 Py x1
pac CxS (52)

rae [ — IJuHa ydacTka;
C — k03 uIMeHT, 3aBUCAIIUNA OT HANpsDKEHUs CETH, yucia (a3 u mare-
pHaia IpoBOJA; IS ATFOMUHHUEBBIX TPOBOJOB, C =46 [5];
S — cedeHue MpoBOJOB.
AU —(100+150)x15+ (150 +200) +576x18 + (100 +200) x 10 +100x 2 +100 x 4
pacd 46 % 4
JI1s1 OCTAJIbHBIX TPYII PE3ybTaThl BHIUMCICHUN MOTEPh HANMPSHKEHUS B
OCBETUTEJIBHBIX CETSIX 3aHOCSTCS B TAOUILYy 6.

=1,19%

Tadauua 6 — Pe3yabraTsl pacyera 0CBETHTEIbHBIX CeTEH IO MOTepe HANPSKEHHUA

2

Ne rpymrbr

C

S, MM

Al]pacu D %
1 46 2,5 1,6
2 46 4 1,19
3 46 4 1,19
4 46 4 1,19
5 46 4 1,19
6 46 2,5 1,6
7 46 2,5 1,6

Takum ob6pasom, ycnosue AU .., <AU,,, nis Bcex TPYyNIOBBIX JTHHHMA

OCBETUTEJIbHOMN CETU BBIIOJIHIETCS.
PacyerHas MOIIHOCTB HA BBOJIE OCBETUTEIBHOI'O IIIUTKA:
Pyiee. =095+ 1,03 +0,74+ 1,120 + 1,58 + 0,32 + 0,6 = 6,34 kBt (53)
Y cTaHOBIEHHAs] MOIITHOCTh HA BBOJIE C YYETOM MOTEpHU MOIIHOCTH B [IPA
IS JIFOMUHECLIEHTHBIX JIaMII.
Pyen=095+1,174 + 0,868 + 1,344 + 1,676 +0,384 = 7,0 xBt (54)
Tok Ha BBOJIE B OCBETUTEILHBIN IUTOK OIpeieseTcs o hopmyiie:
Ipacu = 217 (55)
rae [, — pacyeTHBIN TOK B IPYIIIOBON JINHUY;
D> Lo =430+59+39+7,64+827+2,0+2,7=34,66A
Lonoon = 34,66 A > 347 A
JInsg  muTaHus ~ OCBETUTENILHOIO  IIUTKA  NPUHHUMAETCs  Kalelb

ABBI" 3x10+1x6, BpIOpaHHBI MO JIUTENBHO JOMYCTUMOMY TOKY Harpy3Ku
[7,12].
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2.6 Pacuer BHYTPEHHHMX CHJIOBBIX CeTeH

DJIEKTPOCHAOKEHUE TEIUIUIIBI JIJIs1 BBIPAIIMBAHUS OBOIIEH 00ECIIeUrBACT-
csi JIByMsl KaOelbHbIMM BBOJaMu HanpspbkeHueM 380/220B depe3 BBOAHO-
pacnpenenuTesbHbie yecTporcta BPY - 1-12.

PacnpenenurenbHble yCTPOIMCTBA BBIOMPAIOTCS MO HANPSLKEHUIO, THUITY
3aIUIIEHHOCTHA OT BO3JAECUCTBUS OKPYKAIOLIEU Cpebl, KOIUYECTBY U THUILY aB-
TOMAaTOB WJIM TPYyHI Ipenoxpanutenent [7, 13].

JIns mpueMa U pacupeacieHus dJIEKTPOIHEPTUHA B CUJIOBBIX LIEMSAX TPEX-
(azHoro Toka HamnpsikeHueM 0,4 kB, npuHrMaloTcs pacnpeneanuTeNnbHbIe MyHK-
Tl cepuu [IP 9000 ¢ aBromaramu cepun A3100.

Ha BBogze | ycranaBnuBaercs pacnpenenurenbHbid yHKT 1P 9322 ¢ me-
cteio aBroMatamMu A3124 m aBromatoM A3134/7 — Ha BBonme. Ha BBone II-
ITP9332 nByms aBromatamu A3124 u Ha BBoze A3134 [7, 13].

I - bIi1 BBOJ:

I'pymma 1 - 2 noBoporHbix kpyra CMK 166, MOIIIHOCTB IEKTPONIPUBOIA

kaxjoro 0,55 kBt. Beero 1,1 xBT.
I'pynma 2 - snextpoBogonarpesarens BOII - 600, momHocThIO 10,5 KBT.
I'pynna 3 - morpy34muk, MOIMHOCTHIO 7,1 KBT.
I'pynna 4 - 3 nenTpoOexHbIX KpbIIHBIX BeHTuisiTopa KI3 — 90 No5, ¢
AIEKTPOABUTATENSAMHA MOITHOCTHIO 110 0,75 kBT. MomHocTh Ha
rpynre - 2,25 xBr.
I'pytma 5 - Hacoc ns monuea HII-200, MmomqHOCTEIO 22,55 KBT.
I'pyrma 6 - tpancnioprep TCH-2,0 b, kax b1t
COCTOSIIIIMM U3 TOPU30HTAIBHOTO, MOITHOCTHIO 4 KBT 1 HaKJIOH-
HOro MomHoCThIO 1,1 kBT. Momuocts Ha rpymme 3.1 kBrT.

II - o¥i BBOJ:

I'pymma 1 - tpancnioprep TCH-2,0 b, cocrosmmii 3
TOPU30HTAJILHOTO, MOITHOCTHIO 4 KBT 1 Hakimonunoro — 1,1 kBT.
MomHocTs Ha rpynne 5,1 kBT.

['pynmna 2 - nueHTpoOEKHBIA BEHTWIATOP AJI1 BBITSKKH BO3/YX,
I1 4-70 Ne5, momnocteio 1,1 KBT.

['pynmna 3 - cucrema peryjanpoBaHus MUKPOKIMMATA: 2 IIEHTPOOEKHBIX
BeHTWIIATOpA L] 4-70 Neb, mormrHoCThIO 110 2 KBT,

anektpokanopudep COO, momHocTh 60 KBT, mOrpy>kHoi Hacoc
MontHocThiO0 0,55 kBT. O6mmas moiHocTh B rpymie 65,0 kBT.

['pynmna 4 - peseps.

Pacuer BHYTpEHHUX CUJIOBBIX CETEM TEIUIMIIBI CBOAUTCS K BHIOOpPY ceue-
HUS TIPOBOJIOB 1O JJIMTEIBHO TOIMYCTUMOMY TOKY [12]:

Idﬂ,don 2 Ipacu- (56)

B xauecTBe pacyeTHbBIX TOKOB OTBETBJIECHUN K OTIEIbHBIM MOTPEOUTEISAM
IIPUHUMAIOTCS X HOMUHAJIBHBIE TOKH, KOTOPBIE ONPEIEIISIFOTCS :
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a) 11t Tpex@asHbIX noTpeduTenei mno hopmyie:
10° x P,
h= \/ngnxcosgo (57)
0) st Tpex(Pa3HbIX ACMHXPOHHBIX AJEKTPOABUrarenel mo popmysie:
____10°xB,
b= J3xU, xnxcosg
PacdeTHbI TOK MarucTpajibHOM CETH onpeaessieTcs 1o hopmyiie:
L pacn = D 1 (59)

rae Y I, — cyMMa HOMHMHAJIBbHBIX TOKOB OTPEOHUTENEH.

(58)

3aTeM BBIOpAHHBIN IO YCJIOBHUIO JIOIMYCTUMOW HArpy3Ku MPOBOJHUK IPO-
BEPSIETCS HA JOMYCTUMYIO MOTEPIO HAIPSDKEHUs. B EHCTBYIOIMX HOPMAX ycC-
TAHOBJICHO, YTO B CEJIbCKOXO3SIMCTBCHHBIX ceTsaX HanpsbkeHueM 380 B, Ha 3a-

KHUMaxX TOKOIIPUEMHHUKOB ITOTEPSI HANIPSLKEHUS HE JTIOJDKHA MPEBbIIATh 2,5 %.
AU=2Px! (60)
C xS
JIs1 3aIUTHI OTXOASIIUX OT CHUJIOBOTO IIUTKA JIMHUM HCIOJB3YIOTCS aB-
TOMATHYECKUE BBIKJIIOYATENH [S5, 7], KOTOpbI€ BEIOMPAIOTCS 110 CIAETYIOIIUM yC-
TAaHOBKaM:

u,,zU, )3
I, .21 nyo
>
In.p _kn.m ><In.p [ (61)
]n.a Z kl’l 3 X ]nyCK
]nk = kn.k X ]nyCK
rne U,q, U,y — COOTBETCTBEHHO HOMHMHAJILHBIE HAIIPSHKEHUS aBTOMATa U JJIEK-
TPOYCTaHOBKH;
L4, I,y — COOTBETCTBEHHO HOMHMHAJIbHBIE TOKH aBTOMATa U DJIEKTPOYCTa-

HOBKH;

1, , — TOK TEIIOBOI'0 PaCLEIUTENI;

1, , — TOK OTCEYKH JIEKTPOMArHUTHOTO PACLETIUTENS;

1, x — TOK OTC€YKH KOMOMHUPOBAHHOT'O PACLICTIUTEIIS;

ky.m — KOOPPUUMEHT HAEKHOCTH, YUUTHIBAIOIIUN pa30poc MO TOKY cpa-

OaThIBaHMS TEILJIOBOIO pacuenutens, k., = 1,1 +1,3 [5];

k., — KOOQPUUIHUEHT HAAEKHOCTH, YUYUTHIBAIOIIUN pa3opoc MO TOKY 3JEK-

TPOMAarHWTHOTO PACLENUTENSI U IIYCKOBOTO TOKAa JJIEKTPOIABUTATEISA,

k., =15 [5].

Jlnst mpuMepa pacuera CUIIOBOM JUHUM Oepercs [-s rpynmoBas TuHUS —
JIBa 3JICKTPOABUTATENS MOBOPOTHBIX KPYroB, MOIIHOCTBIO 0,55 kBT kaxupbii,
n =0,064; cosp =0,65;1,/1,=3,5.
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HomuHanbHbIM TOK JIEKTPOABUTATEIA TOBOPOTHOIO Kpyra:
I = 10° x 0,55 —21A
V3 x380%0,64%0,65
PacueTHbIit TOK Maructpanu o popmysne (59) paBeH:
I,=2xI,=42 A
[TpuHUMaeTCs JIUTEIBHO TOMYCTUMBIA TOK 1y, 900 > 4,2 A (Lpp.00n = 19 A).
[To crpaBoYHOW TabnWIE MO UIMTEIBHO JOMYCTUMOMY TOKY Harpy3Kd
BbIOMpaeTcs kadens ABBI™ 4x2,5 [12].
[TpoBepka kabens Ha TOMyCTUMYIO TTOTEPIO HANPSDKCHUS:
AU, = 2{0’55”5]: 0,24%

46x% 2,5

9

(62)

(63)

VYcenoBue AU, < 2,5% - BuITOTHACTCS.
JI71s1 3@ THI TPYIIIIOBOM JIMHUY O CIPABOYHOM TaOIMIEe BRIOUPAETCS aB-
TOMAaTHUYECKUM BbIKIOYaTenb A3124 ¢ HoMuHaIbHBIM TOKOM /,,, = 100 A [13].
Tox KOMOMHUPOBAHHOTO PACIECTIUTEIS:
I, 21,2x4,2 >5,04 A. Ilpuanmaercs 1,, = 15 A
AHAJOTUYHBIN PacUeT MPOBOJUTCS I OCTAJIbHBIX TPYMIT U PE3YIbTAThI
pacyeToB 3aHOCATCS B TaOIUITy 7.

Tabauua 7 — Pe3yJbTaThl pacuera BHYyTPEHHHX CHJIOBBIX ceTeill

Momnocts | Pacuer- Ilote- Tox xomOu-
Ne ycT./pacy., | HbIH CeueHnne ps Ha-| ABTOMAaT| HUPOBAHHOTO
Tpynnsl | HaTpynne,| TOK poBOJIA, IpsA- | 3aIlUMThI | paCUEIIUTENS,
kBT rpyIl, MM YKEHUS, A
A %
Beon I: | 48,6/41,6 107,9 3x50+1x35 3134/7 120
1 1,1 4,2 4%x2,5 0.2 3124 15
2 10,5 16 4%x2,5 1,3 3124 20
3 7,1 16,8 4%x2,5 1,6 3124 20
4 2,25 6,6 4%x2,5 1,34 3124 15
5 22,55 53,6 3x16+1x10 1,8 3124 60
6 5,1 10,7 4%x2,5 1,5 3124 15
Beon II: | 71,2/69,45 | 111,9 3x50+1x35 3134/7 120
1 5,1 10,7 4%x2,5 1,2 3124 15
2 1,1 2,7 4x2,5 0,8 3124 15
3 65 98,4 3x35+1x25 2,3 3124 100
4 p e 3 € p B

JUJis MHIUBUIYadbHOTO YIPAaBJICHHS SJCKTPOIPUBOAAMU CIYXKAT JJICK-
TPOMarHUTHBIC MyCKaTelu, UThl yrnpasieHus. LLuTel ympaienus, kak mpa-
BUJIO, IMOCTABJISIIOTCSI KOMIUIEKTHO C YCTaHOBKaMU (RJIEKTpOKaIopuepshl, 3JIeK-
TPOBOJIOHATPEBATED ).
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J{1s IUCTAaHIMOHHOTO YIPABJICHUS ACUHXPOHHBIMH SJICKTPOJABUTATEISAMU
HanboJIee MUPOKOE PACHPOCTPAHCHUE TIOJIYUUIIN AJIEKTPOMAarHUTHBIE ITycKaTe-
mu cepun [IME-000. 3amura OoT meperpy3ok OCYHIECTBIAETCA MPUA MTOMOIIH
BCTPOECHHBIX TEIUIOBBIX pEJIE.

DJIEKTPOMArHUTHBIC MyCKATEJIM BHIOMPAIOTCS B 3aBUCUMOCTH OT YCJIOBUU
OKPYXKAIOIIEW Cpeabl U CXEMbl YIIPABJICHHUS MO HOMUHAIBHOMY HaIpsHKEHHUIO,
HOMHHAJIBHOMY TOKY, TOKY HarpeBaTeJIbHOTO AJIEMEHTA TEIIOBOTO pee [12].

st ympaBiieHUs 3JIEKTPONPUBOAA KPBIIIHBIX M BBITSDKHOTO BEHTHIISITO-
poB npumenstorcs nyckarenu [IME-122, ¢ tennoBeiMm pene TPH-10, 7, =10 A,
Liazp. = 3,2 A. IluTanne Kaxaoro 3JEKTPOABUIATENS OCYILECTBISETCS KadeieM
ABBI 4x2,5.

Jlst yripaByieHUsI TOBOPOTHBIM KPYTOM BBIOMPAETCSl 3JIEKTPOMArHUTHBIN
nyckarenb [IME-122 (peBepcuBHnblii), ¢ TemnoBbiM pene TPH-10, 7,=10 A,
IHarp.an = 176 Al

JIs BKITIOUEHHUSI U 3alUTHl OT IEPETPY30K DIIEKTPOJBUTATEIIEN TpPAHC-
MOpTEPA, UCIIOIB3YIOTCA JIEKTpOMarHuTHbIe myckarenu [IME-124 ¢ tennoBsiM
pene TPH-10, 7,= 10 A, mia ropusoHransHoro tpancnoprepa [, =10 A, mns
HAKJIOHHOT0 TpaHcmoprepa [, = 32 A.

JI1s1 MOJIKITFOUEHUS KaKI0TO 3JIEKTPOIBUTATEIISI TPAHCIIOPTEpA MPUMEHSI-
etcs kabeias ABBI' 4x2,5.

Jlnst yripaBieHus UEHTPOOCKHBIMUA BEHTHIISITOPAMHU CUCTEMbI PETyIHpPO-
BAHUS MUKPOKJIMMaTa, cTaBsATcs MarHuTHble myckarenu [IME-122, TPH-10,
I,=10A, I,=6,3A; bsaexrponpuBoaoM mnorpy:xHoro Hacoca IIME-122,
TPH-10, [,=10A, [,=3,2A. Ilutamue ocymecTBiasercs KabeneMm
ABBI 4x2,5.

Maructpanbibsie ceTH BbINONHSIOTCA Kabenem ABBI' Ha ckobax mo
CTPOUTEJIBHBIM KOHCTPYKIIHSIM.

PacnpenenurenbHbie ceTu BhIMONHSAIOTCS KabeneM ABBIT Ha ckobax mo
CTPOUTEIHLHBIM KOHCTPYKIIMSIM U B BUHUILJIACTOBBIX TPyOax.

Ncxons u3 oO1iiei Harpy3Kku CUJIOBOM CETH TEIUIUIIbI, Ha BBOJIE CUIIOBOTO
mkada BEIOMpaETCs aBTOMAaTHUECKUM BbikiItouaTeab A 3134/7 ¢ HOMUHAIbHBIM
tokoMm 200 A [13].

Jlist BBoa I:

Y cTaHOBIIEHHAs MOILHOCTD paBHA P, = 48,6 kBT.

PacdeTHass MOIITHOCTD C Y4ETOM 717 M KOd3(pulIMeHTa 3arpy3Ky paBHa:

pacq:1,1x0,8 1105+ 7,1x0,5 N 2,25%0,7 N 22,55%0,7 N 4x0,7 N 1,7x0,7 _ 41,6 kBt
0,64 0,8 0.69 0,85 0,82 0,74

PacderHblii TOK I,uy = 107,9 A. IlpuHMMaeM TOK KOMOMHHPOBaHHOIO
pacluenuTess aBToMaTudeckoro Boikitouatens A 3134/7, pasnsiit: [, = 120 A
[13].

J11s BBoaa 11:
Y cTaHOoBIIEHHAs MOILHOCTD paBHa: Py, = 71,2 xBT.
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PacueTHast MOIITHOCTD:
4x0,7 11x0,7
P,.=60+5+ A
pact 082 0,74
PacyerHblii TOK: [, = 111,9 A. TlpuHMMaeM TOK KOMOWHHPOBAHHOTO
pacluenuTess aBToMaTudeckoro Boikitouatens A 3134/7, pasnsiit: [, = 120 A

[13].

= 69,45 kBt (64)

DNeKTpOCHA0KEHUE CUJIOBBIX MIKa(OB MpEIycMaTPUBAETCA JABYMsI BBO-
namu kabenem ABBI 3x50 + 1x35.

2.7 PacyeTr TOKOB KOPOTKOI'0 3aMbIKAHMS

B cerax nanpsbkennem 0,4 kB ¢ rimyxo3azemMieHHOM HEUTPAIBIO MOTYT
BO3HHMKATh TOKH OJHO(A3HOr0, IBYX(a3HOro U Tpex(hazHOro KOPOTKOTO 3aMbl-
KaHUs. 3allUTHBIE annaparbl IPOBEPSIOTCA O HAMOOIBIIEMY U HAUMEHbBILIEMY
3HAUYECHUAM Tpex(Pa3zHoro u 0AHO(PA3HOr0 TOKOB KOPOTKOTO 3ambIkaHus [1, 7].

JI71st mepBOi CTYNEHU 3alUThI PAaCCUUTHIBAECTCA TOK TpeX(Pa3zHOro KOpOT-
KOr'0 3aMbIKaHHs Ha BBOJIE B 3/1aHue. JlJi1 BTOPOM CTYNEHU 3alUThI ONpeaess-
eTcst oJHO(a3HOE KOPOTKOE 3aMbIKaHUE y HauboJiee YJaJeHHOr0 MOTpeOUTes
ANEKTPUYECKOM 3Heprun. B cenbckux ceTax Hanpsokenuem 380/220 B npu pac-
YeTe TOKOB KOPOTKOT'O 3aMbIKaHUs CONpOoTUBIeHUEM uHuu 10 kB MoxHO mipe-
HeOpeub M YYUTHIBATh TOJIBKO CONPOTHUBIIEHUE TpaHchopMaTopa U MPOBOJIOB
muann 380/220 B.

Ji1st pacuera TOKOB KOPOTKOT'O 3aMbIKaHUSI HEOOXOAMMO COCTABUThH CXEMY
3amelieHus (pucyHok 1).

T 10/0,4 4xA70 ABBI" 3x50+1x35 ABBI" 3x35+1x25 C®O 60/T

GZ) AN N

14 m 5m 15 m

A
Y

A
Y

Pucynok 1 — Cxema 3ameneHusi — pacueTHasi cxeMa JJisl onpeaeieHusi TOKOB KOPOT-
KOI'0 3aMBbIKAHUSA

Tok Tpex(dazHOro KOPOTKOro 3aMbIKaHUs ONpeeIisieM 1o (hopmyle:

U
](3) = 2
¢ «/gx(Zmp +Z,) (72)

rae U, — nuaeriHoe Hanpsbkenue, U, =400 B;
Z,yp — IOITHOE CONIPOTUBIIEHHE TPaHC(OpMaTopa:
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U, %xU?

Ly = —— 2 73
"7 100x S, (73)
rae U, — HanpsbkeHue KopoTkoro 3ambikanus, Uy =4,5 %. Torpa:
2
= 04— 629 Om
100 x 0,25

Z, — IOJTHOE CONPOTUBIIEHUE JIUHUU OT TpaHC(HOPMATOPHON MOACTAHIIUU
710 TOYKHA KOPOTKOT'O 3aMbIKAHUSA:

Zy =, xD? +(x,, x])? (74)
Ilie 7y, — YACIbHOE aKTUBHOE CONPOTUBIIEHUE IPOBOAOB JIMHUM OT IOJCTAaHIIMH
710 BBOJA B 3J1aHUE, 7, = 0,46 Om/kMm [12];
Xyo — YAEIbHOE UHIAYKTUBHOE CONPOTUBIICHUE JIMHUH, X, = 0,6 OM/KkM [12];
[ — nyiuHAa IPOBOJIOB.
Torna o popmyine (74) nomyuum:
Z,= \/(0,46><0,014)2 +(0,6x0,014)> =0,016 Om
Tornma Tok Tpex@a3zHOro KOPOTKOro 3aMbikaHus o Gpopmyiie (72) paBeH:
1= 400 = 5,18 KA.
V3 %(0,029+0,016)
Pacuet Toka 01HO(A3HOTO KOPOTKOTO 3aMBIKAHUS BEJETCS Ha MPUMEPE
anektpokainopudepa CDO 60/T.
Tok ogHO(a3HOTO KOPOTKOTO 3aMbIKaHUS ONpEIeTsIeTCs 10 (opMyIie:
U
10 =——t— (75)
-y 7
3 n

rne Uy — da3Hoe HanpsbkeHue cety, Uy = 220 B;
Zy.«. — TIOJIHOE COIPOTUBJIEHHE TPaHC(HOPMATOPA TOKY 3aMbIKaHHs Ha KOP-
myc:

Z . 26 Z . 26
3 zZ_n wm —, zﬁzO,l OMm (76)
Z, — CONPOTUBJIEHUE NETIH (Pa3HbIN TPOBO/I - HYJIEBOM:
Zy= O R) +(XX,) (77)
riae YR, — cyMMa aKTUBHBIX COIPOTHUBIIEHUH OTAENBHBIX DJIEMEHTOB METIIH:
SR, =Ry + R, + Ry (78)

rae Ry, R, ,Ri — COOTBETCTBEHHO aKTUBHBIE COIPOTHUBIIEHUS (Da3HOrO, HYJIEBO-
r'0 IPOBOJOB U KOHTAKTOB.
ZXn — CyMMa MHAYKTUBHBIX CONPOTUBJIEHUMN OTJIEJIbHBIX AJIEMEHTOB METJIN:
>X,=2xX,, , nis BJI us antomunus [7]

rae X, — BHEIIHEE HHIYKTUBHOE CONPOTUBIICHUE OJMHOYHOIO IPOBOJA, 00Y-
CJIOBJICHHOE B3aUMOMHIYKIIMEW MEXKy (pa3HbIM U HYJIEBBIM MPOBOJAMMU:
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X, = 0,145 x1gl,, (79)
rne Iy, — paccTosHue MeXy (pa3HbIM U HYJIEBBIM IPOBOJAMHU, [y, =5 MM.
[loacraBus B hopmyny (79), nomyyum:
X;,=0,145 xlg5=0,1 Om
PacueTsl mo popmynam (78) u (77) naroT 3HaYEHUS:
YR, =(0,46 x 0,014 + 0,36 x 0,005 + 0,72 x 0,012) +
+(0,27 x 0,014+ 0,5 x 0,005 + 1,13 x 0,012) + 0,05 = 0,08 Om

Z,= 10,082+ (2x 0,1} =0,22 Om
Torna Tok ogHO(a3HOr0 KOPOTKOTO 3aMblkaHus 1o Gpopmyre (75):
o 220
I, = 014022 687,5 A

3amuTHble anmaparsl B ceTsax 0,4 kB mpoBepsroTCsS Ha NMEPBOU CTYNEHU
3aIIUTHI MO CJICAYIOIIUM YCJIOBUSIM:

Lo = ks x Ik(3) (80)
Inpedomk, 2 Ik(3) (81)
rae [,, — TOK OTCEUKH DBJIECKTPOMArHUTHOTO pacuenuTess, s aBToMmara

A3734/7, 1, = 6300 A [5];

k..,. — KO3 (PUITMEHT HAIC)KHOCTH, YUYUTHIBAIOIIUM pa30opOC MO TOKY 3JIEK-

TPOMArHUTHOIO pacienurens, k., = 1,25 [4];

Lypeo.omx. — IPENETBHBIA OTKIOYAEMBIA aBTOMATOM TOK, Lype. ome. = 100 KA.

6300 A>1,25 x 5072 A
100 kA > 5072 A

VYenosus (80) u (81) BBIMOMHAKOTCS, CIEAOBATEIbHO, BEIOpAHHBIN arma-
paT MOAXOUT JJIs 3aIUThI JaHHOTO y4acTKa.

Ha BTopoii crynenu 3amutsl nposepsercs aBroMatr A3134/7. B cootser-
ctBuu ¢ [IYD B ycranoBkax nHanpsixkeHuem 10 1000 B ¢ rmyxozazemiieHHOM
HEUTpaJbIO JIJIsl 00eCieueHUs] OBICTPOro cpadaThIBaHUSI 3ALIUTHI OT OJHO(A3-
HBIX KOPOTKHMX 3aMbIKaHHM, TOK OJIHO(PA3HOr0 KOPOTKOTO 3aMBbIKAHUS JIOJKEH
OBITh HE MEHEE TPEXKPATHOT'O 3HAYEHUSI HOMUHAJILHOT'O TOKA aBTOMara, T.€.:

I

T >3 (82)

s mposepsemoro asromara A3134/7 I,, =120 A, Tormna no ¢gopmyne

I 6875
82) monyunMm:; ——=2222 >3
(82) momys I 120

n.p.

n.p.

Takum oOpa3zom, ycinoBue (82) BBINOJHSIETCS, CIEI0BATEIBHO, BHIOpaH-
HBII aBTOMAT TOJAXOMT JIJIS 3aIIUTHl JAHHOTO yY4acTKa.
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3 IIpaBuiia TeXHMYECKOM IKCILIYATAIMU U TEXHUKH 0€30MACHOCTH

B ycnoBusIX MHTEHCHBHOI'O BEACHUS XO35MCTBA CYHIECTBEHHO [14, 17]
MEHSIETCSI TEXHOJIOTHs BBIPAIIMBAHUSA U COJIEpKAHUSI PACTECHUM, MOBBIIIACTCA
YPOBEHb MEXaHU3ALMKU U aBTOMATU3ALMK MIPOIIECCOB MPUTOTOBIICHUS U pa3ja-
yu ynoOpeHuil, cucteMbl noiuBa. [[o-HOBOMY J0JDKHA peliathesi mpodiiema
co3JaHus 0€30MacHbIX YCIOBUHM TpyAa. 3a/1adya OXpaHbl TPyAa U TEXHUKHU 0€30-
MaCHOCTU OXBAaTBHIBAET BOIPOCHI O3JIOPOBJICHUSA U OOJIETYEHUs YCIOBUHM TPYyJa,
BHEJIPEHUS BO BCE TEXHOJIOTMYECKHE MPOLECCH COBPEMEHHBIE CPEACTBA TEXHU-
KU 0€30MMacHOCTH, OOECIEUYEHUs] CAaHUTAPHO-TUTMEHUYECKUX YCJIOBUU Tpyja,
YCTPaHSIOINUNA MTPOU3BOJCTBEHHBIA TpaBMaTU3M M MpOo(decCHOHANbHBIE 3a00-
neanus [17, 18].

B naHHOM TEIumIe COCTaBIEHbI KOMIUIEKCHBIE IUIAHbI YJIYUYIIEHUN YCIIO-
BUM TpyJa U CAHUTAPHO-O3JOPOBUTENBHBIX Meponpustuil. llnanom npeny-
CMOTPEHBI MEPONPUATHUS MO CHUKEHUIO (PU3HYECKON HArpy3KH, YBEJIHMUYECHHIO
MIPOJIOJDKUTENBHOCTA OTIYCKOB, CO3JJaHUIO ONTHUMAJIBHBIX MapaMeTPOB MHUKPO-
KJINMaTa, HOPMUPOBAHHOM OCBEIIEHHOCTH.

B xo03siicTBEe nMeeTcss KaOMHET MO OXpaHe TPyna, A€ KBAIM(DUIIMPOBAH-
HO mpoBoAsTcs 3aHsATUs o Th, umeercs yronok mo oxpane tpyaa. Kabuner
OCHAILIEH CIEHUATU3UPOBAHHOMN JINTEPATYPOI, HHCTPYKLUAMH, IIJIAKATAMU, Ha-
TJISIAHBIMU MOCOOUSIMU U TEXHUYECKUMU CPEJICTBaMU 00y4eHHs. 3/1eCh Ke MPo-
BOAUTCS BBOAHBIM MHCTPYKT@X C IMOCTYNUBIIMMU Ha PadOTy, IMOBBIIIAETCS
KBaJM(uKaus padoTaoIIKX M0 BonpocaM oxpanbl Tpyaa u Th.

OTBETCTBEHHOCTH 32 00ECIIEUEHHE 3JOPOBBIX YCIOBUM TPY/la BO3JIaraeTcs
Ha aJIMMHUCTPALIMIO, KOTOpas 00si3aHa BHEIPSITh COBPEMEHHBIE CPEJICTBA TEX-
HUKU O€30MacHOCTH, MPEIyNpPeKIa0INe MPOU3BOJICTBEHHBIM TpPaBMAaTHU3M,
o0OecreunBaTh CaHUTAPHO-TUTMEHUYECKUE YCIIOBUSI, MPEJOTBPAIIAIOIINE BO3-
HUKHOBEHUS MPOPECCUOHATBHBIX 3a001€BaHUM.

B xo3s1iicTBe CyllIecTBYeT NMPHUKa3, B COOTBETCTBUU C KOTOPBIM OTBETCT-
BEHHOCTbD 3a OXpaHy TpyJa BO3Jjaraercs Ha uHxkenepa 1o Th.

[Ipu nocryrmieHnn Ha padoTy, JHIaM, OOCITYKUBAIOIIUM 000pYAOBaHHUE,
aIAMUHUCTpAIMEN X035MCTBA BBIIAETCS CIELOJIEK A, CIEI00YBb, MPEIOXPaHU-
TEJIbHBIE MPUCTIOCOOJICHUS U CPEICTBA MHANBUAYATbHON 3aIIUTHI.

CocrosiHue 0€30macHOCTU pabOYUX MECT OIIEHUBAETCS, UCXOs U3 TPeOOo-
BaHUM, IPEIbABIAEMBIX K O€30MTaCHOCTH:

1) o6opynoBanue pabouux MECT HE JOJIKHO pacriojararbCs Ha Mpoxo/jaax;

2) Bce OIacHbIE 30HbI HA 000PYIOBAHUU JOJKHBI UMETh OTPaXICHUS;

3) ocBelieHUEe pabouero Mecta He JOJIKHO ObITh HUYKE HOPMBI U 1.

Jlns moanepxkaHus NPOU3BOACTBEHHON CAHUTAPUU CO3/AHBI ONTHMAJIb-
HbIE MMapaMeTpbl MUKpOKIMMara. Ha komIuiekce MMeroTcsl rapiepooHbIe, Tya-
JIETHBIE, KOMHAThI OTAbIXa JIs1 OOCTY>KUBAIOLIETO IepcoHaia.
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OTBETCTBEHHOCTh 3a MPOTUBOMOXAPHYIO OE30IaCHOCTh BO3Jaraercs Ha
OTBETCTBEHHOE JIMII0, HA3HAYEHHOE TIPUKA30M IO X034UCTBY. B kaxkmom mome-
IICHUY Ha BHUJIHOM MECTE BBIBEIICHBI MpaBUiia TMOXapHOW Oe30MacHOCTH, a
Takke Tabnuua ¢ pamunreil paboTHHUKA, OTBETCTBEHHOIO 3a MOXKAPHYIO 0€30-
nacHoCcTh. OpraHuU30BaHbl MPOTHUBOMOXKAPHBIE MOCTHI C HAOOPOM HWHBEHTApH,
JonaThl, Bepa, Tonopa, 6arpa, srKa ¢ mecKoM.

CnucoK UCIO0JIb30BAHHOM JIMTEPATYPbI

1. I'ypunnkuii B.H. [IpoexktupoBanue cucrem siekTpudukanuu (4acTh
1). CnpaBounoe nocooue. — CtaBpornods, u3a-so tun. CI'CXA, 2000. — 300 c.

2. Epomenko I'.IL., IIscronoB A.A. KypcoBoe n TUMIOMHOE TTPOECKTUPO-
BaHHE M0 SKCIUTyaTalluu 3JeKTpoodopynoBanus. — M.: Arponpomusgar, 1990.
— 287 c.

3. KoranoB M.A. KypcoBoe n IUIIOMHOE NPOEKTHUPOBAHUE — 3-€ M3
nepepad. u gon. — M.: Arponipomuzaat, 1990. — 351 c.

4. bacoB A.M., beixkos B.I'., JlanteB A.B., ®aitn B.b. DnekTporexHoo-
rus — M.: Arponpomusaar, 1985. — 256 c.

5. Maptemenko U.A., Tumenko JI.I1. KypcoBoe u AUIIIIOMHOE MPOEKTH-
pOBaHHE MO KOMILUIEKCHOW 3JIeKTpU(UKauu 1 aBromatusanuu. — M.: Konoc,
1978. - 223 c.

6. 3axapoB A.A. IIpuMeHEHHE TEIUIOTHI B CEIBCKOM XO3IMCTBE. — M.:
Arpo-npomusaar, 1986. — 206 c.

7. IMuenkun KO.H, Copokun A.U. YcTpoiicTBa u 000pyaoBaHUE IJI pe-
I'yJIU-pPOBAHUSI MUKPOKJIMMATa B TEIUIMYHBIX NoMeleHusx. — M.: Poccenbxo3-
u3nar, 1977. — 216 c.

8. CrpaBOYHMK 1O NMPUMEHEHHUIO SJIEKTPUYECKONM SHEPTUU B CEIHbCKOM
xo3siictee / [Ton pea. I1.H. JlucroBa. — M.: Komnoc, 1974. — 473 c.

9. baes B.U. [IpakThkym MO 3JEKTPOOCBEIICHUIO U OO0dydeHHr0. — M.:
Arpo-npomuszaar, 1981. — 175 c.

10. benser A.B. BoiOop anmaparypsl, 3aiut u kadenei B cetsix 0,4 kB. —
M.: Dueproaromuznar, 1988. — 186 c.

11. XKumuuckuit FO.M., Kymun B.J[. Dnektpudeckoe ocBelieHrne U 001y-
yenue. — M.: Komoc, 1982. — 276 c.

12. TlpaBuna ycrpoiictBa 3nekTpoyctanoBok (I1YD). 6-e mzmanue, M.:
Onepro-aromusaat, 2000. — 610 c.

13. MunakoB B.®., IInatonoB B.B., Penpkun B.M. Co3nanue karajgora u
TUIH3AIMUS AIEKTPOMArHUTHBIX, 3JIEKTPOMEXaHUYECKUX U SHEPTeTUYECKHUX Ia-
PaMETPOB aCMHXPOHHBIX aBUrarenei. — CraBponodis, n3a-so CKHIL BIL, 1995.
— 152 c.

14. Muxanpuyk A.H. CryTHHK cenbCkoro snekrpuka. CnpaBo4HHK, 2-€
3., M.: Pocarponpomusaar, 1989. — 120 c.

81



HPUJIOKEHUE T’

Ilpumep oghopmnenus nepgoeo mucma epaguieckorl yacmu

1-y woudog

XJEEU odgadoy

AV JW)

wxaody nogoadfiy

Soxgog
Guron

7wy ] 1

020Q0UN) WANH3IBHDH

GorosRy| gowng

Gomoan | godeog]

f od
5 P ] T T
Sumson | oo | dsuny
LEL0LS0901 UM
ocod xsmaﬂw_uw ﬂ% | e B o s7xq 188
ot | 0| @ — e[ e [
Tnmavpeod| 07 .
eod wdox windy | 79| € L - Y e e
IAMODQEDd | 207 = 527000
pend ndoiurod) | 25| | * y 529 || & 1€ lisva
HEL Rawave | S6VE| o
neHavawngadzoy | 70E S 6 B e 7 5 000EVWU
wonaue |STE | o = T
wogounmodwalE | 6 L e [T s | e BRE o | e Vol e
| 6 Goweunanag | o] 50| ¢ 2 ol sz | e R
S P . vs2=1
| odawoswrag | L dowsvnumag | 272 | 50 9 o s | savl
X9 188v \ H i
-t e ' ..
snwaupphocogo ankamawo | 9 57z gyrumsnuy | 2o | sz s o soxr | smey
digoy | 5 8 y9-wownuy m‘ szo| 9 - o s7xy 189, S1E/000
— SL'o iz ey =5
DHdowHagHy | 4 R Xy 1gav 3 wnodu doghocogol a7z | VM| € - o soxy | ey
vonxodhe | € I uwodu dogfocognr] gc| S5 | ¢ " soxr | v
g (] 7 VOI= ST/00
nwnwIgou sup ankamawoy | z . 9 uowodu doghocogoy 1| S| K | 000WWU \e-Jisve
Sc_.uaD [Eofz>
qodow snvoxdagos sup ankamanol | | e fugH 8| s | 52 £z S |££E52385%| [2B2E3| <2
% & wmens o ) 251 F | 2 F |5 | ZE | 3| F BEsBEsily sDEEE| 3f
3NHDGOHAWNDH weoudan | | d| BB 5| 83 H -8 |8 | & [B52582288 282255 3
N . . anwanowcogo unw | H._ Bl 5 ®E & 23 ) K3 u:mmaww 3 mmmwn B
H 0%E'E WWO DH HDV|| 0¥E'€ ‘WWO DH HDV[| smogonme | 18| ~a| g g |=| &3 g 882382587 S2FEz| 3¢
g EN>585288 5 »o9 z
§3°58@ 5 “gE g
snwanduodusavg ogfid) gogodu “avagoy b 5 g f= 3
> g
nwas n gaduand owax u
9 w
(9,
. o
[4 |.|O SZ0 o
S
A v € £~
o . x
L SS o
S Z — — o
g | O|
13 i
a i
S7xn Jaav ¢ 3
o
oge Puo on -Ilo =
sL'0 » S
a
07EE W0 oK
S §s = o
3 vl
€ o
[ e
S'7xy lgav . 3 w
S'7x% Jagy SZ'0 Al
o o
i ~ S
=}
e e e s B | R = = e e = | —

© e O @ @

82



HPUJIOKEHUE /1

Ipumep oghopmnenus emopoeo nucma epaguieckou yacmu

[-¥ wondogy
edpacbe;
XoeeL edoacpey wieodu nosoadAy
AVJWO
AT AT
AgIL1 Pnoo|
11 [Fr ] oo oy

T

i

€E€°TOPS090°19 "I

(im0 wedo1d) ¢ i (M) Keadalr) ¢ SHHANKOON & 7Y'S HUHAROINNadaI HdIT
BOLOKIrAL0AMAD0  BIrAIREAdIBH HHIINOO OMHOROINE Q0HRAJ “BdOLBIMLIHOE
oAuee yoHhAd ¢ MMHOMONOU ® B ‘MMHOIORE ouuddyes MM ouLldiLO
L IVS ¥ 1 T -1 a 12K
(uwgraresadien ounorgednk) 7yS M (WOdOLKIHIHOS M HWENHOIDERE
ounorgeduk) [y§ wrarenoiryodon kunordeduk oloxnHegosurediHaN
kryy ‘(g4 swoiesadien uunyoo podors SMHOROIINE) 9T
“(1d sroresodien uuMINAO yosdonm ouHOROINE) ¢TY ‘(edoLBIHLHOE
QUHOROINE) (O] TY ‘(MoHOwoee omuadyes) 7T ‘(oHoIrdRE JULIAdN10)
1T orad oloHROLAMOWOdH OI9MIOWON O KOLOKILIAMADO ouHAIgRdIL
‘podAredeunune MOHYIURBRHIMUD
M HOHLWINEE ‘HOZONIAI O WOMOIQ WIEOIHD eHedorAdOQo XHH €M
KRIKEN M ‘ONAIOMNOOH IXENM XHNe] “HHINAALOHON HOHIIEHIIONO OIXEN
a exArgod olomxAden @adioron u enerou ‘exAreos oIloHHIHEkdIRE
EHHOIRIA 19WOLOMO I9HONIOWHOO JNHOHEBLOA HOHXKLNME OHhoimdn g

z Grareaadienodore | N4
€ uiNgern qraiuHedxorady nd
S SUaIENOA HHINAIEIN | O
Z HOTAIAN ARIEhOIg | OS
T Sodoralod e olog | S
i 9UDIEROIINIE HIGHROLIOHY s
z 9IrOLBROIINITE HHNIOhHIENOLEY 40
T dorontag ¥
9 KUTIREHITRHIND KeHO108) | TH
1 wnnoxsduen dorewdooredy | AL
1 vouiy | aa
1 raey yunief | Jg
z NHRIRY HO"OIIOL | Mg
S qraiemarodiNorg W
onmenonndy] | woy] a ey -enE0gO
so11
H0LHIWAIE THIRAAD |
coroged ¥ vBH40L10J BWOXO - TTH BUWEN

EDLOBROIINIO ‘[YS BH OMHELHI IOBION HWEINEIHON MOIQ MWHOHD 7T
arrad 20HROLAXOWOd[ “ZTH M [TH IMUNBI JI9HIIBHIN) HAITOILHI ‘A T
dorewdodonedL HHIMOIEXHMHON KOLIRROINE WOLE HA[] “[ 0) BIALRHOIINIIE
OIONOORHIEWOLEE KHHENIIWEE O KOLOPHHREH HMHOHRLOA BlOQRJ
‘erar kuHohArou wuxdd-ir ‘skunorsedul orounAd wuxad-g
EHOROIINLO ENHOHRIOA-() ‘HHNOORHIEWOIEE -V (MNHOHERIOA 410Qed
nixad 1oKroraduo OLh ‘BHHO¥OION 2dIIoh JIBWHHERE LOWOW Hradorox
‘arrarenonriadon yiaHIaNen Had1owoArad]] 1rod Bo0oRH M edOLKIHIHOE
‘enoadd eoooen :kroremmarodiore xmHrosudu ndi 19WH BHQ
"HMHOWIOWOL KHHOIKRIXO KIT OXMEL ©  ‘HOLOONIMY XidHhHIged
KHHOIKRIXO K1Y Avgone1dok o1 O1KHYITHITOI0Y

_|

[RE!

MMNEITHIHOE HOHXKLIGE-OHhOLUAI KT MNEOHBLOA BNOXO KENOOhHAINOIE

T =R =N

DL
ond

TI/0TC A~ 1AL

N

D 94V
n10S *d0TT/08€

IN

O

o DI

'TA 1"TINL

[N

—

—

_U_Oc_ oD DI e
TN

MNEOHRLIA HOg0HOd( HOHIITHITOIOX BNAXO KENOIRHALINOIE

140

N D gV
1L10S *d0TT/08¢€

&3



84

10.

CIIMCOK PEKOMEHJOBAHHOM JIMTEPATYPbHI

AsneeBa B. H. Crapony6uesa I'. I1., JIro0as, C. W. IlpenmnoceBHast 006-
paboTKa CeMsiH MIIECHUIIBI 030HOM // ArpapHasi Hayka. — 2008. - Ne 5. —
C. 19-20.

AsneeBa B. H., besruna 0. A., I'punuenko B. A. BausiHue Qpusnueckux
(bakTOpOB Ha COCTaB IPUOHON MH(EKIMU B 3€pHE O3UMOM MILICHUIIHI //
CoBpemeHHbIe TTpo0JieMbl Hayku U oOpazoBanus. — 2014. Ne 2. — C. 14-
18.

AsgeeBa B. H., besruna 1O. A., I'punuenko B. A. TlogaBinenue narore-
HOB 3€pHa o3uMoi muieHuisl p.Penicillium o3oHoM u mosiem oTpuna-
TeabHOTO KopoHHOro paspsiaa // Bectnuk AIIK CraBponosbs. 2014.
No 2. C.8-11.

Asneena B. H., MomuanoB A. I'., besruna 0. A. Dxonorudecku MeTo/1
00pabOTKM CEMSIH MIIEHUIIbI C IIEJIbI0 MOBBIIIEHUS UX MOCEBHBIX Ka-
yecTB // CoBpeMeHHbIE MPOOIEMbl HayKHd U 00pa3oBaHusd. —2012. Ne 2. —
C. 39-40.

AntonoB C. H. Anmapatel MarHUTHONM 00paboTKu BoAsbl. [IpoekTupona-
HUE, MOJEIUpPOBaHUE U uccaegoBanue : moHorpadus / C. H. AHTOHOB,
A. 1. Anomie, U. K. lllapunos, B. H. [llemskun. — CraBpomnoJib
AI'PYC CraBponoJibCKOro roc. arpapHoro yH-ta, 2014. — 220 c.
AnTtonoB C. H. MoaennupoBaHre MarHUTHOM CHCTEMBI JIBYXKaTYIICYHO-
ro amnrapara MarHMTHOM OOpaOOTKM BELIECTBA B MPOTPAMMHOM KOM-
miekce ElCut / Marepuamu 3a 8-a MexIyHapoJHa HaydyHa MpPaKTUYHA
koHbepeHnus, «O0pazoBanueTo U Haykara Ha XXI Bek», —2012. Tom
47. Texnonoruu. Codus. «bsin I'PAJI-BI» OOJ1 — 80 c.

AntonoB C. H. HeobxoammMocTs UCHOIb30BaHUSI aBTOMATU3UPOBAHHOTO
pabouero mMecra MPOEKTUPOBIIMKA I BbITYCKHOro Kypca ®OCX / B
c0. HayuH. Tpya0B MH(popManmoHHble 1 KOMMYHUKAIIMOHHBIE TEXHOJIO-
MU U UX pOJb B aKTUBHU3ALMKM y4ueOHoro mponecca B Byze. CT['AY —
Crasponous : AI'PYC, 2009. — C.3-5.

AntoHoB C. H. HOpMOKOHTpOJIb Kak CpEICTBO MOBBIIICHUS KauecTBa
BBITIOJIHSIEMBIX JTUIIJIOMHBIX MPOEKTOB WK padoT / B COOPHUKE HAYUHBIX
TpynoB CoBeplieHCTBOBaHKHE y4eOHOI0 Ipoliecca B By3€ Ha OCHOBE UH-
(GbOopMallMOHHBIX U KOMMYHUKAIIMOHHBIX TexHojoruil. CTI'AY. — Cras-
ponons : AI'PYC, 2010. - C.7-10.

AntonoB C. H. OnTtumMusanyss MarHuTHOM CHCTEMBI alliapara MarHuT-
HOI o00pabotku Bojabl Materiali VII Miedzynarodowej naukowi-
praktycznej konferencji «Europejska nauka XXI powieka — 2011» Vol-
ume 21. Techniczne nauki.: Przemysl. Nauka I studia — 112str.

AnTtoHOB C. H. OCHOBBI 3JiekTpornpruBoAga MeToandeckue yKa3aHus Io
BbINIOJIHEHHIO JabopaTopHbix padotr / C. H. Antonos, U. B. Atanos,



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

JI. JI. Mynuxwun, A. A. JIsicakoB, E. B. Konomnnes; ®I'OY BIIO Cras-
por. roc. arpap. yH-T. — CraBponons: U3a-Bo CT.I'AY «AI'PYCy, 2005.
—44 c.

AntonoB C. H.  OtkazoycroiiuuBele cetd :  MoHorpadus /
N. K. lllapunos, B. H. llemsakun, C. H. AuToHOB; CTaBpOINOIBCKUN TO-
CyIApCTBEHHBIA arpapHelid  yHUBepcureT. — CtaBpononb: AI'PYC,
2010.—-204 c.

AntonoB C. H. IlpoekTrpoBaHnre MarHUTHBIX CUCTEM 3JEKTPOTEXHUYE-
CKHX ycTpoucTB : yuebHoe nocodue / C. H. Anrtonos, /l. E. Kodanos ;
CraBpononbCKUi rOCYyTApCTBEHHBIA arpapHblid YHUBepcUTET. — CTaBpo-
nons : AI'PYC, 2011. —240 c.

AntonoB C. H. [IpoektupoBanue cucrem 3ieKTpuduKanuy / MeToauye-
CKME YyKa3zaHus M 3ajaHue s Kypcooro mnpoekra [C. H. AHTOHOB,
. B. Atanos, M. f. Ammapun, B. I1. ['opmikonenos, JI. JI. Uynuxun] /
OI'OY BIIO CtI'AY — Crasponons : AI'PYC, 2004. —40 c.

AntonoB C. H. IlpoektupoBanue 3JI€eKTpONpUBOAA CENBCKOXO35MCTBEH-
HOT'0 Ha3HaueHus : yueobHoe nocooue / C. H. Autonos, /1. B. Jlanumnos ;
OI'OY BIIO CraBpononbCKuid rOCyAapCTBEHHBIN arpapHbIii YHUBEPCH-
ter. — CtaBponons : AIPYC, 2010. — 272 c.

AntoHOB C. H. IIpoexktnpoBaHue 3IIEKTPOIHEPTETUYECKUX CUCTEM:
Vueonoe mocoodue / C. H. Auronos, E. B. Konomes, I1. B. Konomnes,
A. B. UBammna — CraBpomnoiib: «AI'PYCy, 2014 — 104 c.
AntoHoB C. H. Pa3zpaboTka METOAMYECKMX YKa3aHWM K BBINOJIHEHUIO
KypCOBO# paOOThl MO JUCHUILIMHE «DJIEKTPOIPUBOJ CEIbCKOXO3SHUCT-
BEHHBIX MAalllMH» // B CO. HAy4yH. TPYAOB AKTUBU3ALUsl YUYEOHOrO IpO-
1ecca ¢ MOMOIIBIO HHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIO-
ruid. CT.I'AY — Crasponons, 2005. — C. 24-25.
AntonoB C. H. Pacuer 1 BbIOOp 3JIEKTPONPUBOJIOB CEIHLCKOXO35HCTBEH-
HOTI'0 Ha3HAueHMs: ydeOHO-meToaudeckoe nocooue / Hukurenko I'. B.,
AtanoB U. B., AntonoB C. H., Kodanos /I. E. — CtaBponomns: 2008 —
115 c.
AntonoB C. H., AnomieB A. . OnbIT NpoBeeHUsI SHEPreTUUECKUX 00-
CJIEIOBAHUI FOCYJaPCTBEHHBIX U MYHUIIMIIATBHBIX 00BEKTOB / BecTHUK
AIIK CraBpononbs. —2014.-Nel(13) — C. 49-52.
AnTonoB C. H., AgomieB A. U., [llapunos U. K. DHeproayaur cembCcko-
XO35MCTBEHHBIX MNpeAnpuaTuii Meroasl U TEXHUYECKUE CPEJICTBA IO-
BbIIIIEHUsT 3((PEKTUBHOCTA MCIOJIB30BAHUSL DJICKTPOOOOPYJOBAHUS B
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35MCTBE: COOPHHUK HAYYHBIX TPYJIOB —
CraBponoinib: AI'PYC, 2014. — C. 26-29
AntonoB C. H., AtanoB W. B. Pa3paboTka cTeHIa 1o ONpeeIcHUIo
3(HEKTUBHOCTH MarHUTHOW 00paOOTKHU BOJIbl / METOIbl U TEXHUYECKUE
CpeAcTBa MOBBIIEHUA 3()PPEKTUBHOCTH HUCIOJIB30BaHUS JIEKTPOOOOPY-

85



86

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

JOBaHUS B IPOMBIIUIEHHOCTH U CEJIbCKOM XO35IMCTBE: COOPHUK Hayd-
HBIX TPYJOB M0 MaTepuaiaMm 74-ii HaydHO-IPAKTUYECKOW KOH(EepeHIINH
CtI’'AY. — CraBponons: AIPYC, 2010. — C.13-15

AnrtonoB C. H., T'ypauukuit B. H.,, Hukurenko I'. B.,, Aranos U. B.
Marnutom no Boje / M3o0perarens u parmonanuzarop. — 2001, — Ne2, —
C. 12.

AnrtonoB C. H., I'ypunuxnii B. H., Hukurenko I'. B., Aranos U. B. On-
penenenre 3PHEKTUBHOCTH MAarHUTHOM 0OpaOOTKM BOJIbI IIPU MUTAHUU
HaMarHAYMBAIONIEH KaTYIIKU anmnapara OT UCTOYHUKOB OJIHONOJIYIIEPH-
OJIHOTO M JBYXIOJIYIIEPUOIHOTO BHIIPSIMIICHUS / DUBUKO-TEXHUYECKHE
npoosieMbl co31anusi HOBbIX TexHosoruii B AIIK: marepuansi I Poccuii-
CKOM Hayd. —npakT. KoHd. (CraBpomonb, 13-16 wuronsa 2001 r.) /
Ct.I'AY. — CraBpomnosib, 2001. — C. 59-61.

AntonoB C. H., MBamuna A. B. Annapat MarHuTHOM 0O0paOOTKH BOBI /
Mexanuzanus u anekrpudpukamnus c.-X. — 2009.-Ne8. — C. 31-32.
AntonoB C. H., UBamuna A. B. KOHTpoib BIIa)KHOCTH CBIITYYUX CEJIb-
CKOXO35CTBEHHBIX MaTepUaloB B MOTOKe / MexaHu3anusi u 3JIEKTpU-
¢ukarus c.-x. — 2009.-Ne7 — C. 23-25.

AntonoB C. H., Bammna A. B. I[loTouHbIi BIaromep ChIMydux MaTe-
puanos / Cenbckuit Mmexanuzarop — 2009. - Ne6. — C. 24 — 25.

AnTonoB C. H., [lapunos U. K., Illemsaxun B. H., Anomes A. 1. Mo-
JETUPOBAHNE MArHUTHBIX CUCTEM C HCIIOJIb30BAHUEM CUCTEM aBTOMAaTH-
3UPOBAHHOTO MpOoeKTUpoBanus / JloctmxeHus Hayku U TexHuku AIIK —
2010.-Ne10. — C.75-78.

AtanoB U. B. IlpumeHnenne sHeprocoOeperaroiieii TeXHoJIOruu U 000py-
JOBaHUSA [JI1 ONTHUYECKOrO0 OOJY4YEHHs paccaabl OBOIIHBIX KYJIBTYP
3UMHUX  TEIUUI : / mpakThuueckue  pexkoMeHnauuu / U. B. AtaHos,
N.T. MunaeB, A.I.Momuanos, B. B. Camoiinenko. — CTaBponoyib
:AI'PYC Craspononbsckoro roc. Arpapsaoro yH-ta, 2013. — 52c.
Ammvapun M. S, JleicakoB A. A. DJIEKTPOTEXHOJOTHUM M 3HEprocoepe-
KEHHE B CEJIbCKOM XO3siMcTBE. // MeTonuyeckue ykaszaHus K Jiabopa-
TOpHBIM padoTam. - CraBponois: U3n-so «AI'PYCy», 2007. — 40 c.
Ammapun M. 4, JIeicakoB A. A. DnekTpoTexHonorusa. Tom 2. DIeKTpo-
HarpeB. // Mertonuueckue yka3zaHus K JJabopatopHbIM padboram. - Cras-
ponionk: U3n-Bo «AI'PYCy, 2007. — 40 c.

Konomnes E. B. ABronomnas snepretuka / Hukutenko I'. B., Konon-
neB E. B. // Cenbckuit mexanuzarop Ne 1, 2007 - C. 25.

JIpicakoB A. A. BrnusiHue pasznnyHbX (uznyeckux (HaKTOpoOB Ha CO-
xpanHocth Kaptodens // Becrnuk AIIK CraBpomonpsa. 2012. Ne 1.
C. 14-16.

JIvicakoB A. A. BoznyniHblii anektpoguibTp // CelbCKU MEXaHU3ATOP.
2014. Ne 2. C. 34-35.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

JIpicakoB A. A. Onrtumusanus mapameTrpoB OYUCTKH DIIEKTPUYECKOTO
¢unpTpa // Becthuk AIIK CraBpononss. 2012. Ne 3. — C. 53-56.
MomuanoB A. I'. DHeprocOeperaroiiee ONTHUYECKOE OOy4YEeHHUE IMPo-
MBIIUICHHBIX Temni: MoHorpadus / A. . Momuanos, B. B. Camoii-
neHko; CTaBpONOJIbCKANM TOCYAapCTBEHHBIN arpapHbli YHUBEPCHUTET. —
CraBpomnosib: AIPYC,2013. — 120c.

Huxurenko I'. B. Maremaruueckoe MojeaupoBaHue (PU3NUECKUX MPO-
1IECCOB B alapaTrax MarHUTHOM 00paboTKu Bobl: MOHOrpadus. — Cras-
ponionk: U3zn-Bo CTI'AY «AT'PYCx, 2003. — 124 c.

Huxurenko I'. B. COOpHHK OLIEHOUHBIX CPEJICTB JJIsl UTOIOBOM rocyaap-
CTBEHHOW aTTeCTallMM BBIMTYCKHUKOB BBICIIMX Y4Y€OHBIX 3aBEJACHUM /
JI. I1. AugpuanoBa, U. I'. Munaes, I'. B. Hukutenko, 0. A. Menseaxo.
— CraBpontons: AI'PYC, 2005. —352 c.

Huxnrenko I'. B.  DyleKTpOMarHuTHbIE TEXHOJIOTMH W TEXHUYECKHE
CpeAcTBa JUIsl SHEPTOCHUCTEM TEIUIOBOJOCHAOKEHUs: MOHOrpadus. —
Crasponons: AI'PYC, 2006. — 160 c.

Huxwnrenko I'. B. DnexkrponpuBox NpOW3BOJICTBEHHBIX MEXAaHU3MOB:
yueOHoe nocobue / I'. B. Hukurenko; CtaBpoOnoiabCKuil rocyaapCTBEH-
HBIM arpapHbii yHuBepcuteT. — CraBpononb: AI'PYC, 2012. — 240 c.
Huxwnrenko I'. B. DnekrpornpuBox NpOW3BOJICTBEHHBIX MEXaHU3MOB:
yueOHoe mocooue. — 2-e usa., ucnp. U gon. — CII6.: U3-Bo «Jlanby,
2013.-224 c.

Huxurenko I'. B., Konomies E. B. Beibop u o00ocHOBaHME BapuaHTa
AJIEKTPOCHAOXKEHUSI YJaJeHHbIX notpedouTeneit B cOopHuke: Metoasl u
TEXHUYECKHUE CPEJCTBA MOBBIIEHUA 3(PPEKTUBHOCTU HCIOJIb30BAHUS
ANEKTPOOOOPYAOBaHUSA B MPOMBIIUIEHHOCTH M CEIBCKOM XO3SIUCTBE —
Crasponons: AIPYC CtI'AY, 2009. C. 260-265.

[Tat. 2459392 Poccuiickas ®@enepauusi, MIIK H 05 B 41 / 00. Cnoco6
MATAaHUSI HATPUEBBIX JIAMIT BBICOKOTO JIABJICHUSI U YCTPOMCTBO JUJISI €T0
ocymectBieHust / MunaeB U. I'., MomuanoB A. I'., Camoiinenko B. B.;
3asiBuTenb U nareHrooonagarens ®I'bOY BIIO Craspononbsckuii 'AY.
-2011126046107; 3asBi. 27.06.2011; ony6:1. 20.08.2012, bros. Ne23.
CBugerenbcTBO 00 0QUIMATIBHON perucTpanuu nporpaMmmsel st 9BM
No 2005610257 Metoa CUMMETPUYHBIX COCTaBJsIOIIUX // BopoTHu-
koB W. H., Jlanuenko U. B., Konomnes E. B. ot 27.09.04.
CBuzgerenbcTBO 00 0QUIHMATIBHOM perucTpanuu nporpaMmmsl st 9BM
No 2006612738 DnexkrpocHabxkeHue celbckoro xossiicrBa // KoHor-
neB E. B.,, Haropnsni A. B.,, JleicakoB A. A., HMBammua A.B. or
06.07.06.

Crapony6uesa I'. I1., ABneeBa B. H. D¢ dexTuBHbBIE METO/IBI CHUKEHUS
TOKCHUYHOCTH 3€pHa U KOPMOB, MOPAKEHHBIX MUKOTOKCHMHamu // Becrt-
HUK AIIK CraBpomnones. 2012. Ne 7. C.28-30.

87



88

45.

46.

47.

48.

49.

50.

Craponyonena I'. I1., ABneesa B. H., MonuanoB A. I'. IlonaBnenue xo-
nouuit rpuboB p.Penicillium B 3epHe 03UMOI MILIEHULIBI TPU XPAHEHHUH //
CoBpemMenHble 1podieMbl Hayku U oOpazoBanust. —2014. Ne 2. — C. 1-4.
Xoponbsckuil B. 5. UMnynbCHBIE HAIIPSKEHUS B CETSAX AJIEKTPOIUTAHUS
/ B. A. Xoponbckuii, A.b. Epmios, B. H. lllemsikun. — CraBponosb :
«AI'PYCx», 2004. 152 c.

Xoponbsckuii B. A., Mensenes A. A., XKXnanoB B. I'. 3agaunuk mo 3kc-
mryatanuu 3nekrpoodopynoBanus / B. . Xoponbekuid, A. A. Menge-
neB, B. I'. 2KnanoB. — CraBpomnouis : 1997. 168 c.

Xoponwsckuit B. f., TapanoB M. A. HanexxHocTh 31eKTpOoCcHAOXKEeHHS /
B. 4. Xoponbckuii, M. A. TapanoB. — PocroB-Ha [ony: «Teppa
[TpunT», 2007. 120 c.

Xoponbsckuit B. ., Tapanos M. A., Ilerpos /. B. Texauko- 3xoHOMU-
yeckoe OOOCHOBaHME MAMIUIOMHBIX TMpoekToB / B. S. Xoponbsckuii,
M. A. Tapanos, /l. B. IlerpoB. — CtaBpomnosib : «<AI'PYCy», 2004. 168 c.
OkcrutyaTauusi  snekTpoodopynaoBanus /  Xoposbckuii B. ., XKna-
HoB B. I'., Illemskun B. H., ABneeBa B. H. CraBponons, «AI'PYCy,
2004. 176 c.



COJIEPKAHUE

BBEJIEHHE ..........cuuuiiiiiiiinniiiinniinnenicsssssnnsnicsssssssnscsssssssssssssssssssssssssnses 3
1 HEJIM U 3AJIAYU KYPCOBOI'O MIPOEKTUPOBAHMA............ 4
2 TEMATHUKA KYPCOBOI'O IPOEKTUPOBAHUAL..............cccuue... 5
3 COCTAB, COAEP/) KAHUE U OB BEM

KYPCOBOTI'O ITPOEKTA .....rrriiinsnnnnnicsssnnntnecsssssssnscsssssssssscssnnes 7
4 IPABUJIA O®OPMJIEHUSA NOSAICHUTEJBHOM 3AIIMCKH .9
5 IPABHJIA O®OPMJIEHUS TPA®OUYECKOHN YACTH............. 11
6 METOIUYECKHUE YKA3ZAHUA K ITIPOEKTUPOBAHUIO
IIIEKTPOOBOPYJOBAHMSL.........cuuueiiiiinnniricnnsnnnenccssssnnssnccsssnsssnes 20
6.1 IIpoexTUpOBaHUE IJIEKTPONPUBOAA CEJILCKOX03AMCTBEHHbBIX
MAIIHMH, ATPETrAaTOB M MOTOUYHBIX JTHHMHE eeeeeeeeeeeesssssssnssssseeeeccssssssnssssses 20
6.2 IIpoekTUPOBaHME OCBCHICHUA U OOJTYUCHMS «.oveveeneeneeeeeeeccssssssnnnnnnes 27
6.3 IIpoexTUpOBaHUE BEHTWISIHMUA U 000TPEBA MOMEIICHU M ......cvvvveeee 29
6.4 IIpoeKTUPOBAHUE BOTOCHADIKCHHUS «ovevveeeeeeessessssssssssssssssssssssssssssssssse 31
6.5 IIpoexTUpOBaHUE TOPAYETO BOTOCHADIKCHHM Mu.eeereeeeeeeeeessssssssssssssenee 32
6.6 IIpoexTUpOBaHUE JIEKTPOTEXHOJIOTHYECKOH YCTAHOBKH ...ccevveveeee 33

6.7 IIpoekTUpOBaHUE JIEKTPUIECCKUX CXEM AaBTOMATHU3ALMH

U YIPABJICHUS TEXHOJIOTUYECCKUMM MPOUECCAMM ..eevvevreereeeeeeccssssssssssnes 34
7 PACUYET JJIEKTPUUYECKUX HAT'PY3OK, BBIBOP
NCTOYHUKA IMTAHUSA U PACUET

EKTPUYECKHUX CETEM ....oucuuiuininininsinsisncnsncncsscncnsenssnsessense 41
7.1 Pacyer 3JIEKTPHUYECKUX HATPY3O0K cceveeeeeeseesssssssssssssssssssssssssssssssssssesse 41
7.2 BbIOOP HCTOYHHUKA IMHUTAHMS «eeevereeeesesssssssssssssssssssssssssssssssssssssssssssssse 43
7.3 PacueT HAPYKHBIX JJICKTPHUYCCKHUX CETCM cevvvrrrrereeeesssessssssssssssssssesse 43

8 PACYUET U BbBIBOP BHYTPEHHHUX 2JIEKTPOITPOBO/OK.
BbBIGOP PACIIPEAEJIUTEJBHBIX ITYHKTOB U IIUTOB......... 44

&9



8.1 Annaparsl ynpaBJieHUs] M 3aLIUTHI HATIPAKEHUEM
J0 1000 B M X BBIOOP cccceeeereessncnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 45
8.2 [IpoBepka 3aIUTHBIX ANNAPATOB HA CPadaTbIBAHUE

IPHU TOKAX KOPOTKOI0 0THO(A3ZHOI0 3aMbIKAHM S

U 110 NPeAeTbHOM OTKIIYAIIIEH CITIOCOOHOCTH ..cceeeeeeeeeeeeeeeccsssssnnsssnes 45
MNPUJTOKEHHUE A OO0OPa3en 3aJAHMSA . cceeeesesssssssssssssssssssssssssssssssssssssses 48
NPUJTOXKEHUE b OdopmiieHHE TUTYJIBHOIO JIHCTA eeeeessessssssssssssses 50
HNPUJIOKEHMUE B Ilpumep odopmiieHHsI KypCOBOI'0 POEKTA......... 51

HPUJIOKEHMUME I' Ilpumep opopMiieHUS IEPBOIO JIUCTA
TPAPHUUECCKOM YACT M .aeeeeeeeeessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 82
HPUJIOXKEHMUME /I IIpumep ogopmiieHHsI BTOPOIO JIMCTA

TPAPHUUECCKOM YACT M .aeeeeeeeeeseesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 83

CIIUCOK PEKOMEHJIOBAHHOM JUTEPATYPHL.............ccue..... 84

90



IS BAMETOK

91



YuebHoe u3ganue

AnTOoHOB Cepreit HukomaeBny

INPOEKTUPOBAHMUE
CUCTEM
JQJIEKTPUOUKAIINNAU

YuedHoe rmocooue
JUTSI BBITIOJTHCHHSI KYPCOBOTO MTPOEKTA TI0 JTUCITUTIIMHE
«IIpoekTHpoBaHUE CUCTEM DIICKTpUDUKAITAI

92



