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Beeaenne

Onexmpuyeckas Hazpyska NpecTaBiieT cobod MOIHOCTS, moTpebise-
MyIO 3JleKTponpreMHuKaMH (1) unn nepeaaBaeMylo 10 SNeMEHTaM CUCTe-
Ml anektpocHaGkenus (COC) B onpeneneHHbI MOMeHT Bpemerd. s OT1
oHa 00ycJIoBJIeHa 3IeKTPOIHepTrieH, oTpebnsemoi u3 cetd u nmpeobpasye-
MOii B IpyrHe BUIbI d9Hepran. Harpyska JIUHAH 31eKTpONepenayun, CHIOBbIX
TpaHCHOPMATOPOB U APYTHX JIeMEHTOB dyekTpudeckoii cety COC Bri3BaHa
nepefayeil 3MeKTPOIHepruy OT HCTOUHMKoR muranus K Ol Ilpu atom
3NleKTpHYeCKas Harpy3ka B KaxAbiii MOMEHT BpeMEHHU ONpeAenseTcs MO~
HOCTBIO HEKOTOPOTO YHCiIa BKIOYEHHBIX B paboty OIl, NpHCOeANHEHHBIX K
3JIEKTPUYECKHM CETAM Pa3sHBIX HANpPDKEHUI.

EcTecTBeHHOE M3MCHEHUMS DIEKTPHYIECKMX HArpy3oK BO BpeMeHH obyc-
JIOBIIEHO CBOMCTBAMH TEXHOJIOTHYECKHX NPOLECCOB, B 00eCIedeHN: KOTO-
PHIX Y4aCTBYST MHOXECTBO Pa3sHOOOPA3HEIX SNEKTPONPHEMHHUKOB C Pa3HEI-
MH rpadguKamu Harpy3ok. B cucreme snekTpocHaGXeHHS KaXKABIH 3IeKTPO-
HOpHEMHNK B ONpeZleNeHHbI MOMEHT BpEMEHH NOTPEOIAET HEKOTOPYIO akK-
THBHYIO MOIIHOCTB, T.€. €ro 3JIeKTpororpebiaeHne sBILeTCsS CIy4aiiHOH
¢yHkuueil BpeMenn. CyMMapHas Harpy3ka NOTpeOHTeNs 2/1eKTPOIHEPTUH
B KaXIblif MOMEHT BpPeMeHM CKJIaABIBACTCS W3 HArpy30K EKTPONpHEMHH-
KOB, HCIIONb3YeMBIX Ha NPEAIPHITHH B PACCMATPUBAEMOE BPEMS,

Ha npealtpuATAiX ¢ aBTOMATU3MPOBAHHEIM IIOTOYHBIM TIPOM3BOLCTBOM, KO-
I7ia 2JeKTPOPHEMHUKH paboTaroT ¢ MepHOINYECKAMI WIH LMKITMIHBIMY Ipa-
¢uxamMy Harpy30K, XapakTePUIYIOIUMuUC OHPENEeNeHHON MOBTOPSIEMOCTEIO B
TeueHHe paboueil CMEHBI, Ha PEXUMBI JIEKTPONOTPeOIeHHs BIUAIOT Ciy4aii-
Heie Qaxropsl. OHM CBI3aHBI ¢ HEOXHOPOJHOCTBIO TepepabaThIBaeMOro CHIPhs
U oOpabaThIBaeMEIX MATEpHaIOB, TEMIIEPATYPHBIX PEXHUMOB, COCTOSHHMA TEX-
HOJIOTHYECKOTO M BCIIOMOTaTebHOro 000pYNOBaHus M T. I O1H (aKTOph! M3-
33 UX CNy4aliHOro Xapaxkrepa TOYHO Y4YecTh B (POPMUpOBAHMM pe3yNBTHPYIO-
tieit 3neKTpHHECKON Harpy3Kd NpeRnpHiaTHA HeBo3MOXHO. Tlocnentee okasbi-
BaeT CYIMIECTBCHHOE BIMHME Ha MTHOBEHHOE 3HAYEHHE NOTPeOiseMOt akTHB-
HOW MOIIHOCTH U €ro NPONOJDKHTENBHOCTH. B pe3ynbrate Harpyska npearnpu-
ATHS BO BPEMEHH H3MEHseTCs M MpecTaBier coboi caydaitHyio (QyHKIHIO,
MMEIONIYIO KCTPEMYMBI B TeueHue Cytok. [loaroMy aHamM3 ¥ omnpeneneHue
3NEKTPUYECKIX HAarpy30K OCYLIECTBIAIOTCS METONAMH, UCIONB3YIOMIUMMH 3lle-
MEHTHI MATEMATHYECKO) CTATHCTHKY ¥ TEOPHH BEPOATHOCTE.

B npouecce npoexrupoBanus U 3Kcuryaranuu CIOC anexTpuieckas Ha-
rpy3Kka MOXeT pacCMaTpHMBaTECd Kak Cy4aiHBIA NpoLecC WK Kak CIydai-
Had BeJMYMHA. 3TO 3aBHUCHT OT TOTO, PACCMATPHBAETCA /1M OHA B omperne-
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JICHHOM JMaria3oHe BpPeMEHH WM IpH ero ¢uKCHpOBaHHOM 3HaveHuH. ITpn
5TOoM Ui y3noB COC, HaunHas ¢ TpaHcdopmaropHbixX nopcranimii (TIT) na-
npsxeHneM 6-10/0,4 kB, MOXHO CYHTaTh, YTO IEKTPHUCCKAT HArpy3Ka Kak
ciydaifHast BeNWYMHA DOXYMHACTCA HOPMAJIBHOMY 3aKOHY paclpeleleHus
peposiTHocTeit [1-6].

DnexTprueckas Harpy3ka JEKTPONPHEMENKA, TOTPEOUTEs KK 3NEeMeH-
Ta CHCTEME! 2ieKkTpocHalkenna Moxer OBITh MpeiCTaBlICHa B BHAC aKIWB-
Holl, peakTUBHOI ¥ NONHOA MOIHOCTH, a TaKke B BUje Toka. B 3aBrcumo-
CTH OT pellaeMOi 3afladydl MCHIONB3yeTcs TOT WIM MHOH BHZ Harpysku. Pac-
yeTHas Harpyska SBIseTcs OJHVM K3 OCHOBHBIX MOKa3areliell, yuyuThbiBae-
MBIX TIPH BEICOpE 3NeKTPOOCOPYROBAHHA M CPEJCTB KOMIICHCAIH pCaKTHB-
HOHM MOIIHOCTH, NPH ONpeHencHUM YCIOBHH MPHCOENHHEHWS SJIeKTpoyC-
TAaHOBOK NOTpedHTeneil k SHEProCUCTEMe, PEIICHHH JPYTHX HpPOEKTHHIX H
SKCIUTyaTallOHHBIX 3afad 3MekTpocHabxeHns. Beibop Bcex smemenroB COC
U OTIpe/leIeHKE NapaMeTPOB pexrMa paGoTEl MEKTPUIECKHX CeTel IpOou3-
BOJAATCA Ha OCHOBE PacYCTHBIX NEKTPHIECKHMX HArpy3ok. OT BeJIHYHH Ha-
rpy30K 3aBHCAT TaKXKe MPUMEHIEMEIE CXEMBI, KOHCTPYKTHBHOE UCTIOJTHEHHE
cetell M pacToOKeHue CeTEBBIX OOBEKTOB.

TennoBoi M3HOC M3OIMMM NPOBOAHUKOR 32BUCUT OT HX HarpeBaHHS,.
BBI3BAHHOTO TOKOM Harpy3ku. OH IpOTeKaeT Ha OCHOBe (U3HKO-XUMHYe-
CKUX 3aKOHOMEPHOCTEMH, COTNTaCHO KOTOPHIM CTapeHye H30JIHN B OTHOCH-
TeJIPHBIX SAMHHIAX BBIPAKAETCA TaK HA3bIBAEMBIM 80CEMUZPAJYCHBIM Npa-
swiom. Tlocneinee COCTONT B TOM, UTO IOBEINIEHHE TEMIEPATYPRI SKHJIBI
OpOBOAHMKA HA Kakable 8 °C MPUBOXHT K YCKODEHHIO TEILTOBOTO H3HOCA
(cTapeHHIO) H30MALMH B [IBa pa3a, U HaoGopor [5]. [ToaroMy BecbMa BaxHO,
4To0Bl TEMIepaTypa HarpeBa MPOBOAHMKOE He NMPEBBINANa JUTHTENBHO O0-
IYCTHMOI0 3HAYEHMS B. YCIOBHAX IKCINyaTamdd. J{ns 3TOro HeOOXODHMO
[IPaBUIIBHO ONPENEsIATh pacueTHbIe Harpy3kH snementos COC.

C 0606meHHO# TOYKY 3pEHNs 3JIEKTPUYECKAA HArpy3Ka, H3MEHSIOIAsACs
BO BpeMEHH, MOXET pacCMaTrpHUBaTECA KaK pe3yibraT 3iekTpudunupoBad-
HOM JKU3HEAESTEILHOCTH 9E/IOBEKA B MPOMBHILICHHOCTH, ObITY H T. II. DNeKT-
poriotpebieHue 3aBHCHT OT XapaKTepa YKa3aHHOM XXH3HEAEITEIHOCTH B pa-
Goqne i BEIXOHBIE AHH, & TAKKE OT MPAPOHBIX ABJICHHM, BHIPAKAIOMUXCS
B CM€HE BPEMEHM CYTOK M roja, KIMMaTHYeCKNX YCJIOBHH H T. A. U3MeHe-
HHe 3JIEKTPUYECKOi Harpy3ku BO BPEMEHHU UPOSBIAET ONpesieneHHbie, 0c-
TATOYHO YCTOWYMBBIE 3aKOHOMEPHOCTH. DTO MO3BOJIAET CO3JaBATh METOIBI
i ee GU3INKO-MATEMATHUECKOTO MIPEACTARNEHUS HA CTAfUAX IPOEKTHPO-
BaHuA U 3xcipryaTani COC npoMbIIUIeHHBIX IPeanpusTHit [2].



1 Onpeneienne 31€KTPHYECKAX HArPy30K NPH NPOEKTAPOBARAH

DNIEKTPUYECKHE HArpy3KH JODKHBI OTPENENsThCS Ha BCEX CTaausax
npoexrupoBanua COC: paspaboTke 3aaHHA HA NPOEKTHPOBAHHE, ADXH-
TEKTYPHOTO M CTPOUTEJIBHOTO MPOEKTOB [7].

Ha crapum cocTapieHus 3alaHHA HA MPOEKTHPOBaHHE Oompenenaercs
pe3yNBTHPYIOAd IEKTpHYCCcKas Harpyska NMPeANpUATHS JUIS peIleHus
BOTIPOCOB MPHCOCAWHEHHSA €ro K CeTaM aHeprocuctemst. Ha atom 3rame
HCXOJHEIE AAHHBIC N0 HOMHHATBHBIM MOIMHOCTAM OTHCIBHBIX 3AEKTPO-
MPHEMHHKOB, KaK TpaBWIO, OTCYTCTBYIOT. B 3TOM ciyuae oxupaemas
3MEeKTPUYEcKas Harpy3ka NPHHAMAacTCH Mo (akTHIeCKOMY dreKTponoTped-
JIEHUIO NIPEANPAITH-aHATIOra HIH PACCYHMTHIBACTCSA N0 JOCTOBEPHOMY 3Ha-
yeHMIo ko3¢ duLMeHTa CrIpoca NPH HATMYHH NAHHBIX O CYMMAapHO# ycTa-
HOBJIEHHOM MOIIHOCTH JIEKTPONPHUEMHUKOB. TOYHOCTD ONPEREICHHUA OXKH-
JIaeMOM 3/IEKTPHUECKOM HArpY3KH 3aBHCHT B 3HAYHTEIBLHOH CTETNCHH OT
NOMHOTHI UMEIOHIEHCS CTATHCTHYECKOM MH(BOPMALMH TI0 3JeKTponoTpe6-
JIEHHIO JCHCTBYIOMMX MPOMBILUICHHBIX MPSAIIPHATHR pasHOTO Ha3Hade-
Hua. OnHako 3Ta MHGOpPMALMA BO MHOTHX C/Ty4asdX HEAOCTaTOYHO JOCTO-
BEPHA WIM BOOOILE OTCYTCTBYET, YTO 3aTPyAHACT ONpPEJCIHCHHE 3HAYEHHS
OXKHAEMO JIeKTPHYECKOH HArpy3kd ¢ HeoOxonuMoH ToyHocThio. [lo-
3TOMY BaKHEHILeH 3aayel NPOCKTHBIX OpraHU3alMil ABNIETC CO3JaHHe
aBTOMAaTH3HPOBAHHOTO 0aHKa NAHHBIX IO IEKTPONOTPeONeHHIO Npex-
NPUSTU pa3sIMYHBIX OTpacieil MPOMBILIIEHHOCTH [8].

Pacuet oxupaeMoi ANEKTPUYECKONH HArpy3KH NPEATIPUSTAA MOJKET BBI-
HOMHATHECA 10 YASHBHBIM ITOKA3aTeNAM 3EKTPONOTpeOieHns: yaenbHO-
My pacxofly 3eKTPOSHEPriH Ha €JMHHULYY NPOXYKLMH WIH Y/Ie/IbHOMH IUIoT-
HOCTH HArpy30K Ha €IMHUILLY NTPOM3BOACTBEHHOM rwiomaay. Crenyer UMeTh
B BHIY, YTO 3TH NOKa3aTelH JO/DKHBI BKIIOYATh B Ce64 He TONBKO 31€K-
TpOMOTpeOyieHHe OCHOBHBIX TEXHOJIOTHYECKMX MEXAHU3MOB, HO U 3JIEKT-
POIIPHEMHAKOB, 00ecriedUBaIOMIUX BCIIOMOraTe/IbHbIC HYXIbl NpeanpHs-
TUs (OCBEILICHHE, BEHTWISALMIO, BOAOCHAOKEHHE, KAHATHM3ALKMIO H T. IL).
Jons nocnexHUX B AMieKTponoTpeOeHNM 3HaYNTeIbHA U HMEeT TeH/ICH-
LHIO K POCTY, OCOGEHHO B CBS3H C HEOOXOAMMOCTBIO BBINOJIHEHHS Tpe-
60BaHHi1 110 IKOJIOrHYECKOl 6E30MaCHOCTH.

Ilpu pa3paboTke apXMTEKTYpHOTO H CTPOMTENBHOTO MPOEKTOB IIPO-
MBILIEHHOTO NPEeATIPHUATUS pacyeT MeKTPUYECKON Harpy3KH BBITIOIHA-
€TCs JULL MIOCTPOCHUSA CXEMbI SIEKTPOCHA0KEeHUA Ha HANIPSYKCHHH BhIIIE
1 kB, Beifopa u 3aka3a snekrpoobopynosanus COC npenrpusras. Pac-
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4eT Harpy3KH MPOH3BOAHTCA NMapaUIeIbHO ¢ [TOCTPOEHUEM CXEMBI 3IIeK-
TPOCHA0XKEHUA B HIKCHIPEICTABIICHHOM [10CIeA0BaTeIBHOCTY [8].

1. Onpenenserca pacderHas Harpy3Ka IHTAIOIUX CETeH HaNpsH KeHHU-
em 70 1 kB 1 Ha muHax KKAOH HexoBo# TpaHcdOpMATOPHOH ToACTaH-
i, OJJTHOBpEMEHHO BEAETCA NMOCTPOCHHE IHMTAOMEH CeTH, BHIOOp ceye-
HHMM [IPOBOAHMKOB ¥ 3ALIUTHBIX ATIApPATOB, YTOYHMIOTCS MOIIHOCTH TpaHC-
(opMaropoB.

2. BoinonuseTcs pacuer JMCKTPHYSCKOM Harpy3kd Ha HalpsDKCHHH
no 1 kB B 1es0M mo koprycy (HpeAnpuATHIO) if BBIABISHU 00mero
yycJia H MOIMHOCTH 1eXoBbIx TIL

3. BoinoJiHseTCA pacueT 3NEKTPHYSCKON HArpy3Kd Ha HANpSKSHUH
6—-10 kB ¥ BbImre Ha cOOPHBIX IIHHAX pacTpeleHTeNbHEIX IyHKToB (PIT),
FAABHBIX NOHU3UTENHLHEIX nom’ranunn (I'TH), mopcraHumii riry6oKOro
eoza (III'B).

4. Onpegengercsa pacyeTHas NEKTpUYECKas Harpys3ka IpeAnpHITHA
B TOYKE 6anaHCOBOTO pa3srpaHUYEHUA C SHEPTOCHCTEMOMH.

Ilpu npoextupoBanvn COC mepBOHAYaIbHO ONpPEHesIAeTCa KOIHUe-
CTBO, CTPYKTYPa H Harpy3kH oJHMHOYHBIX 060c00NeHHBIX MOTpeOuTenel
snekrposneprun M Ol OcranbHble 3MEKTPONPHEMHHKM pa3OHBaIOTCS
Ha IPYIIIL] 10 yHOpsSAOYCHHOMY HpHHIMIY [7]:

— rpymnsl xapakTepHbIx Oll: anekTpoaBHraTesneil MpoH3BOJCTBEHHBIX
MEXaHH3MOB, CTAHKOB, BEHTH/ISTOPOB; OCBETHTENBHBIX YCTAHOBOK; 3JIEKT-
pPOTePMHUYECKHX YCTAHOBOK H T. IL;

— rpymnsl OI1 10 CTENEHH HAEKHOCTH MEKTPOCHAOKEHHS, PEXKAMY
paboThI K T. IL.;

— IrpyMiisl 110 TEPPUTOPHATEHOMY pasmelieHnio J11;

— rpymsf 1 1o IPOU3BONCTBEHHO-TEXHHIECKHM Y3JIaM H T. J1.

Kaxnas rpynma muraercs oT OJHOrO paclpesielIUTEILHOIO YCTpOii-
CTBa:-IMHONPOBOAA, mKada, myHkTa U T. . ClienoBartesibHO, OT crnoco6a
(popMHPOBaHKS rPYNI SNEKTPONPHEMHHKOB 3aBHCHT BHIGOp TpHMeHSe-
Moro anekTpoobopynoBanus. JJis Kaxa0# rPYIIIE! OMIPeAeNIOTCS MIeK-
TpUyeckue Harpy3kd. OTMeTHM, 9TO 2pynna — 3TO ABa Wid Gonee ABYX
SJICKTPOITPHEMHHKOB, MOIKIIOYEHHBIX K OJHOMY pPACIHpENeIHTeIEHOMY
HIIM BBOAHOMY YCTPOMCTBY. DTO HOCTATOYHO IMIMpPOKOe ToHSTHe. B 3a-
BHCHMOCTH OT YPOBHS CHCTEMBI JISKTPOCHAbMKEHN rpyrioif MoxeT ObITh
MHOrOBHraTeIbHBIH CTaHOK, TEXHOJOIMYECKWIl arperart, LeX, KOpIyc
H NIpeANPUATHE B LEJIOM.



Ilpu pacuere Harpy3oK OTACALHO JIOJUKHBI 6bITH ONPEAENCHBI HATPY3-
ku DI1 0co6oii rpyrinsl NIEpBOii KATETOPHH ¥ HArpy3KH JICKTPONIPHEMHH-
KOB TpeTheil Kateropus [8]. Harpy3xu oTBETCTBEHHBIX JICKTPONPHEMHU-
KOB HEOOXOJHMO 3HaTh I BHLIGOpa MOUIHOCTH TPETREr0 HE3aBHCHMOIO
B3aHMHO PE3CPBHPYIOLIEr0 HCTOYHHKA MUTAHHA, 2 MPHEMHHUKOB TPETHEH
KaTeropHu — 1A paspaboTky rpaduka orpaHMdeHus dMexTponorpebie-
HHsl, KOTOPbIN COCTAaBI/IACTCA JUIA NPEANPUATHH, yUaCTBYIOMHX B pEryJiu-
pOBaHMK IpadKa HArpy3KH IHEPTOCHUCTEMBI B OCEHHE-3UMHMI IEPHO],

Onpe/ie/ieHre MEKTPAUECCKHX HAIPY30K HA CTAAMH pa3paboTku CTpou-
TEBHOIO MPOEKTa ClieyeT BeCTH 1o Ko PHIHEHTy pacueTHOH MOIIHOCTH.

HCXOMHBLIMH JAaHHBIMM JjIA pacueTa ABMAIOTCA TabaHusl 3a1aHus OT
TEXHOJIOTOB, CAHTEXHHKOB M JPYrHX CRCUMAIHCTOB CMEXHBIX NOJpas-
JeJicHuH, B KOTOPBIX yKa3bIBatoTcs AaHHbie D11

Bo Bcex ciyuasix, KOrjia 5To BO3MOXHO, pacdeTHas Harpyska J0/KHa
onpele/siTECA Ha OCHOBAHMH NACMOPTHBIX NAHHBIX TEXHOJIOTHYECKHX
MalouH 4 06OpYIOBaHHMA C YYETOM PEabHO OXHIAEMON TEXHOJIOrHde-
CKOM cxeMbl paGoThl, NPOU3BOANTEIBHOCTH YCTAHOBKH M HAarpy3KH OT-
JAEAbHBIX MeXaHu3MoB. IIpH OTCYTCTBHH TaKOH MH(pOpMauUHH NPHMEHA-
I0TCS pacyeTHbIe KO3(pHUMEHTDI, BhISBIICHHbIE HAa AEHCTBYIOUIMX YCTa-
HOBKaXx, ONOOHBIX MPOEKTHPYEMOH.

IpaBribHOE onpefiesieHHe OXKMAAEMbIX HTCKTPHYECKHX Harpys3ok Cy-
IECTBYIOMMMHA METOAMH HIPacT MCKIMOYHTENLHO BaOXHYIO POJib MpH
dopmuposanuy paumoHanbHo# COC. Omubky, JONyIEHHbIE DY pacye-
T€ HArpy30K, CBOJIAT Ha HET ycrand cosgarenei CIC B 3T0M Hamnpasiie-
HUH H IPHBOAAT K HE3((PEKTHBHOMY HCIIONB30BaHMIO MHBECTHLIHH B IIPO-
eKTHpPYEMBIH 00BEKT.

2 YpoBHE CHCTEM 2JIeKTPocHAGKeHHS NPOMBINLICHHBIX NpeANPASTHIA,
Ha KOTOPBLIX ONPERENRIOTCS PAacIeTHbIE JIeKTPHYIeCKHEe HArpy3KH

B C3C npombllLIEHHOTO MpeANPHATHA, MOMYYalOIEro JIEKTPOdHep-
o o1 3Heprocuctemb (3C), MeeTcst HECKOJIBKO XapaKTepHbIX YpOBHeEH,
Ha KOTOPbIX OMpEIE/AIOTCA PacueTHble VIEKTPHYECKHE HarpyskH [3, 6, 7).
Yucno ux 3aBHCHT OT CXEMb! MIEKTpocHabkeH s, MOIIHOCTH ToTpeOuTe-
Jiel NEKTPOSHEPIHM H HX DPa3MEIICHHA Ha TEPPUTOPUH NpPEdNpHATHSA.
Ha pucynxe 1 mpuBenena ynpolueHHas NPHHUMITHAIBHAA CXEMa JJIEKTpo-
CHabXKeHUs MPEANPHATHA C YK43aHHEM YPOBHEH, Ha KOTOPBIX IIPOH3BOAHT-
CA pacyeT SMEeKTPHYSCKHX Harpy3ok. Ha cxeme B KauecTBe afIeKTpONpHEM-
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HHMKOB TIOKa3aHbl 3IEKTpogsHIateny M1-M8, Ha MecTe KOTOpEIX IIpH pe-
AJILHOM TIPOEKTHPOBAHHH MOTYT OBITE /TEKTPOINPHEMHMKH APYTHX BUIOB.

3C
35-220 kB
9 - - @
~ 6-10«B

S | l
6-10 «B
— PO
v
6 .............. O U FUUGUN O ST U 1 ISUISPIPHEL U SRS VI
A Tt TH2
0,4 kB 0,4 kB
aTT T
PN
4
v
cn PW1 PlI2
COHY T
BY
2 M

Pucynok 1 - YposHu CIC, Ha KOTOPHIX OHPEAeNAIOTCH
JIEKTPHIECKAE HArPY3KH

W3 npuseneHHoOro prcyHka 1 BHAHO, YTO BJIMAHHE I€KTPOIPHEMHH-
KOB Ha HJICKIPHYECKHS HArPY3KH ONPEHC/ICHHBIX YPOBHEH 3aBHCHUT OT CXE-
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MBI SNeKTpocHabxenns. Tak, HallpuMep, JIeKTPOUPHEMHMK M3 y4act-
ByeT B OPMHPOBAHUM HArpy3oK BCEX NEBATH YPOBHEH, a M8 — TonbKO
geTpipex (I, 7,8 u 9).

B Tabmune 1 maetcs uadopMaims 0 TOM, IPH BEIOOPE KakMX BHIOB
57EKTPOOGOPYIOBAHHS M CEYeHMH NMPOBOJHMKOB HMCIIONB3YIOTCS 3JIeK-
TpUYECKHE HArpPy3KH yKazaHHbIX ypoBHe# COC.

Tabmua | — Ucnonpsopanue Harpysox ypoeHelt COC npu BblGOper

31eKTpo0GOpYI0BaHHA ¥ CeYSHHH MPOBOAHHKOB

Vpo- | DnEeKTpONpHEMHHKH H SJIEMEHTE! Onementsl COC # napaMeTphl
BEHP CXeMB!, A KOTOPBIX CXeMbl, BRIGUpaeMBle Ha OCHOBE
C3aC OIIPEREIHIOTCS Harpy3ku 3JIEKTPUIECKON Harpy3kH YPOBHA
1 2 3
1 [Otmensusie 3nextponpueMHnky | CedeHus MPOBOHUKOB OTBETBIICHMI
K 2JIEKTPOTIPHEMHHUKAM U DIIEKTpHYe-
CKHe anmnaparsl B HEMIX OTBETBICHUi
2 |Bsonusie ycrpoiicrsa (BY) Texno- | CeueHus NpOBOIHHUKOB ¥ 3NEKTpHYe-
JIOTHYECKHX arperaTop H CTAHKOB | CKHe alliapaTsl THHMHA, MUTaoImux BY
¢ HECKOJIBKHUMH 3EKTpOTIPHEM-
HEAKaMH
3 |I'pynnst 3nekTponpremankoB, cd- | CIT u P, a Taioke 31eKTPHYECKHUE
noesie ynkthl (CIT), pactipeneny- | anmaparsl B CEUCHUA MPOBOJHHKOB
TeNbHBIe MuHONpoBO AL (P11 yaaui, muraromux CIT u P1I
4 | Pacnpenennrensasie myHKTs! (PII) | Beogssie nanenu PII, snextpriecxue
HampsxenueM 1o 1 xB uexa anmapars! ¥ CE4eHMs NMPOBOAHUKOB
JMHKA, nuTamux PIT
5 |1luHb vanpsxervem o 1 kB TIL | Yucio 1 MomHOCTs TpaHcdopMaTopos,
MarucCTpayibHbIC NIMHOIIPOBOBI C€YCHHC MIHUH pacnpeaeIUTCNABHOTO
(ML) ycrpoiicrpa uexoo#t TIT, M1, snekr-
pHuuecKre almaparsl B HEMIX TPaHC-
0pMaTOpOB HanpsbkeHueM go 1 kB
6 |JIunuu 610 kB, nuraromue CeyeHns NPOBOAHUKOB JIMHHIA, IATAI0-
uexossie TTI mux TT1, a Tatoke aneKTpUYecKye an-
TiapaThl, yCTAHARIMBAEMbIE Ha JIMHUAX
7 |Cexumu PII 6-10 kB Ceuenus muH 6-10 kB PII 1 niposog-
HWKOB JIMHKH, MATAIOMUX KaXIYI0
cexumto PI1, a Taioke 3/eKTpHYECKHE
annapathl, yCTaHaBIMBaeMbIe Ha IH-
TAIOLIMX JIMHUAX
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OxoHuanye Tadbaue! 1

1 2 3

8 |Cexkunu PY 6-10 kB I'TII1 Yucao ¥ MOIHHOCTH MOHIKAIOMUX
Tpancopmaropos ['TIIT, ceyenus mMH
PV 6-10 kB, sneKTpH4ecKye anmapa-
Thl, yCTAHABIUBAEMBIC B HEILIX TpaHC-
¢dopmartopoB HanpskeHHeM 6-10 kB
9 |IIuser PY 35-220 xB I'TIII CeqeHHA IPOBOJOB JINHUH, MUTAI0-
mux I'TI u snekTpydeckue anmapa-
THl, YCTAHABJIMBAEMEIC Ha JIMHHAX
35-220 xB

Jna eqpapaabix OI1 B xkauecTBe pacHEeTHBIX HArpy30K NMPHHUMAIOTCS
HUX HOMHHAJIbHBIC aKTHBHBIC M peaKTHBHBLIC MOIIHOCTH. PacueTHas Ha-
rpy3ka rpynmel 311 Bcerna MeHpIe YCTAHOBICHHOH MOIIHOCTH, H €€
HeoO0XOMMO ONpeNesiITh TeM HWIH MHBIM MeTosoM. OTMeTHM, 9TO pac-
YyeTHas MOUIHOCTE Jir000i rpymmst 311 He MOXET OBITH MEHBIE HOMM-
HaTEHOH MomHOCTH Hanbosnee momuoro 3T rpymmer. 1o TpeGoBaHMe-
BBEJICHO C LIEIBIO HCKJIFOYHUTD ClIy4aH, KOTJa ceueHue Kabens K MHIHBHU-
ayarsHoMy OI1, BHIGHpacMoe Mo HOMUHAILHOH MOIMHOCTH, OKa3bIBAET-
cs Gostpmie ceyeHns kabGerrs MUTaroe ceTH.

3 OcHOBHBIC HOHATHH H OHpeAeIeHHH
3JIeKTPHYeCKHX HArpy30K

Ilpu onpeneneHHy 3CKTPUYECKHX HArpy3o0K MCHONB3YKIOTCS TakKHe
TIOHATHA, KAK HOMHHAJIbHAs MOIIHOCTh, CPEAHAS MOILHOCTh, PacyeTHAs
H IMKOBas Harpy3KH 3J€KTPONPHEMHHKOB [2, 3].

Jlist nipescTaBIeHus NEKTPIYECKHX BEMYMH H KOO GHUITHMEHTOB, Xa-
PaKTEpU3YIOUIMX 3JICKTPOIIOTPeOIeH e, NPHHATa CIeAyIolas CHUCTeMa
0003HauYeHNH: OKa3aTeNH NEKTPONOTPeOIeHUA UHANBUAYaTBHbIX OI1
0603HaYalOTCA CTPOYHBIMH OykBaMmH, a rpyrn 311 — npornucHEIMH GYK-
BaMH JIATHHCKOTO MUTH FPeYecKoro ajigasura.

Homunanvnaa (ycmanoénennan) mouwipocms onuoro Ol — moin-
HOCTh, 0003HAaYEHHAs Ha 3aBOJCKON TabiiuKe WIH yKa3aHHAs B €ro rac-
nopre. Ilox HomunanbHOU MOWHOCMBIO 3NSKTPOABUraTeNd TIOHMMAaeTCA
MOIIHOCTh, pPa3BHUBacMas Ha BAJTy JABHrarelld NMpY HOMHHAIHHOM Hamps-
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AEHHMH, Wi ocTaleHsix D11 — noTpebisemas W3 ceTH NpH HOMHHAIBEHOM
HanpsokeHud. OTMeTHM, YTO HPHMEHHTENIBHO K arperary ¢ MHOrOJBHIa-
TENbHBIM TIPUBOAOM IO HOMUHANLHOU MOWHOCMBIO TIOAPa3yMeBaOT
HauGO/BIIYI0O CYMMY HOMHHAIBHBIX MOIIHOCTEH OnHOBpeMeHHO pabo-
TaromMx Asuraresieir. HoMmMuHambHasg MOLIHOCTh IUTaBWIBHBIX nedell H
CBapOYHbIX YCTAHOBOK PaBHa MOIIHOCTH IHTAIOMMX HX TpaHc(opMmaTo-
poB. [iis aBurarened-reHepaTopoB M npeobGpasoBaTesicl B Ka4eCTBe HO-
MHWHAQJTLHOM IPUHMMAETCS X MOLITHOCTh Ha BTOPHUYHOM CTOPOHE.
I'pynnoeas Homunanvnas (YCmaHOENEHHAR) GKMUSHAS MOWHOCHb —
3T0 CyMMa HOMHHAJIbHBIX aKTHBHbIX MoigHocTel OIT paccmaTpuBaemoH

rpyIHIEL

P =

HOM

N

]
—

Priomi > (1)

r

THE Pyoy; — HOMHHAIbHAS aKTHBHAA MOI[HOCTH i-ro OI1 rpymmel, kBT,
1 — KOJIMYECTBO 3JIEKTPOIPHEMHHUKOB B I'DYTIIIE.

Homunansnan peakmugnaa mouwiHocms oqHoro A1 (Guou) — 9TO peak-
THBHAj MOIIHOCTb, MOTpebiIAeMad U3 CETH WK OTHaBaeMas B CETh IPH HO-
MHHAJILHOM AKTHBHOM MOINHOCTM U HOMHMHAIGHOM HANpPSDKEHHH, a i
CHHXPOHHBIX YIEKTPOJBUTATENIEH — MPY HOMHHATHEHOM TOKE BO30YXKICHHSL.

I'pynmiosas HOMMHAIBHAS PEAKTHBHAA MOIIHOCTE ONpesessercs Kak
anrebpanyeckas CyMMa HOMHHAJIBHBIX PEaKTHUBHBIX MomHocTei OI1, Bxo-

JAINUX B rpyImiry:
n
QHOM = Zl qHOMi L (2)
I=

THE Grow; — HOMHHAJIGHAA PEaKTHBHAA MOILHOCTSL i-ro Ol rpymmel, onpe-
AensieMast Kak

Guomi = Promi 18Ps 3)

rae tge; — NacriopTHOE MIIM CIIpaBOYHOE 3HauYeHHe KodddHuueHTa peak-
THUBHOK MOIHOCTH i-ro JIL
Homunanvnan nonnan mowpocme JI1 (s, ) WIH I'DYIIIBL 3M1eKT-

PONpHEeMHHKOB (S, ) onpeensercs Mo CIeAYIOMNM BEIPAXKESHUAM:
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2

Suom = \/pgom *+ Qrom > “)
, 2 2

SHOM = PHOM + QHOM : (5)

Homunanoneiii mok JOI1 wnn 3nektpoobopyHOBaHHS — 3TO TOK, KO-
TOPBIA IPU HOPMHPOBAHHOH TeMIlepaType OKpYXKAalOmeH Cpebl MOXET
IIPOTEKAaTh HEOTPAHHYEHHO JUTHTEINILHOE BpeMs, M IIPH 5TOM TeMIlepaTypa
ero HauboJiee HarpeThiX YacTell He MpeBBINAeT NIHTENBHO JOIYCTHMBIX
sHaveHuii [13].

HomunanpHeI# TOK Tpexha3HOro 3IeKTPOIBMIaTe/isi IPUHUMAETCS
O NACIOPTHEIM (CIIPaBOYHBIM) JaHHBIM WIH PACCYHTHLIBAETCS (B aMIIC-
pax) IO c/EYIOIEMY BBIPKEHHIO:

pﬂOM (6)
\/_ Utom €05 P00 Mions

THC Pyoy — HOMHHAIBHAY MOIMHOCTE 3JIEKTPOIBHIaTeis, KBT;

U\on — HOMHHANBHOE MEX(Ty ha3HOe HANPSHKEHHME ceTH, KB,

COS @0 — KO3GOULMEHT MOMHOCTH ABMraTels NIPH HOMHMHAJIBHOM
HarpysKe;

Nioy — HOMHHATBHBIH KO3 DHIHCHT I10/Ie3HOI0 AEHCTBUSA BATATEN.

Jlia npyrux Tpex¢asHsIX MeKTPONPHEMHHKOB HOMUHALHBIN TOK BEI-
IUCIIETCA TI0 popMyTie

— HOM (7)

HOM \/_
HOM

HoMuBaneHet TOK Ipynmsl 3NMEKTPONPUEMHHKOB ONpPEAENISETCA N0
dopmyrie

HOM
= )
HOM \/‘ Uvon

Haxonuts I, Tpymnnbl 3JeKTPOIPUEMHHKOB IIyTeM anreGpandecko-

FO CyMMHpPOBaHMs HOMHHAIBLHBIX TOKOB OTAENBHBIX OIT fomycTuMo rpu
ONMHAKOBBIX 3HAYCHHAX K03 rureHTa MOMHOCTH.
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Cpednaa mMowHocmp SBISCTCA OCHOBHOH CTATHCTHYECKOH XapaKTe-
PHCTHKOM H3MEHSIoIIeHcs CITyqaiHON BEMMIUHBL SNEKTPHYECKON Ha-
rpysku. CpejiHie aKTuBHas (po) ¥ peakTHBHAs (gc) MOIHOCTH JIEKTPO-
NprHeMHKKa 3a M0G0 HHTEPBal BPeMCHH ! DM M3BeCTHOM 3aKOHe M3-
MEHEHHSA Harpy3KM BO BPEMEHH ONPEIEIISIOTCS 110 BBIPAXKSHHUAM:

lt
p.==[pdt; ©)
Ly

lt
g, =~ fq,dt, (10)
Lo

[A€ Py, q; — aKTHBHASI H PeaKTHBHad MOLIHOCTh B MOMEHT BPEMEHH 1.

B ciyuasx, KOTa H3BECTHBI BEJIHYHHEI PacX0I0B aKTHBHOM (w,) U pe-
aKTUBHOM (V,) 2MEKTPOIHEPTHH 3a BPEMs f, CPEIHHC MOIIHOCTH JJIEKT-
ponpHeMHHKA

Y

v
g ==t (12)

AHaJIOTHYHO MOTyT OBITH HalineHBl cpenHue akTuBHas (P.) U peak-
TuBHaA ((;) MOHIHOCTH I'PYIIIB! HJIEKTPONPHEMHHKOB

1t
P,=-[Pdt; (13)
Ly
R="t, 14
1t
Qc Z—IQ,dt; (15)
Lo
| 4
Q=f, (16)
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rae W, u V; — KOJIM4YEeCTBO M3PACXONOBAHHONW aKTHBHOM M PEAKTHBHOM
37IEKTPOIHEPIHH IPYTIIOH 3NEKTPOIPHEMHHKOB 32 BpeMs L.

JUns rpy i 2/IEKTPONPHEMHMKOB CPEIHUE aKTUBHAS M PeaKTUBHAS MOUI-
HOCTH MOTYT TaKXKe BBIYMCITECA TI0 hopMyiam

n
Pc=ZPc,- > a7

i=1
@=§%. (18)

OtMernm, 9to npyu pacyete BeipaxceHus (17) v (18) He ZOMDKHEI yun-
THIBATbCA PE3EPBHBIC 3IEKTPONIPHEMHHKH.

Cpennas nojHas MOIIHOCTE 3MeKTPONIPUEMHHUKA (S;) ¥ rpymmsl (S;)
IPHEMHHUKOB PACCUUTHIBAETCS MO GopMyiam

Se =PI+ ; (19)
S, =\/P02 +Q?. (20)

Cpemnee 3Ha4CHHE CHIIbI TOKa 3/1EKTPONPHEMHUKA (i,) U FPYIIIBI 37IEKT-
poriprieMHHKOB (I;) OnIpeREAAETCA 110 CIACAYIOIHM BEIPAKESHHAM:

== 1)
) \/§UH0M

S,
I, =—%—. 22
=T @2

Cpeanss Harpy3ka Mo)keT ObITh HaliZieHa 3a mo6Goi mepros. OxHako
Ha npakTHKe Haubojiee 4acTO BBIYMCIAIOTCS CPeHUE TPUAUATHMHUHYT-
Hble M YacOBbIC HArPy3KH, CPEJHHE Harpy3kd 3a Haubosee 3arpyseH-
Hy10 CMCHY, CYTKH, Mecsill, TOx.

HeobxonuMo MMeTh B BHAY, YTO B METOAE ONPEAESNICHHA HArPY30K
¢ HoMomipro k03¢ UIHeHTa pacyeTHOH MOLIHOCTH IO TEPMHUHOM «Cpell-
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Hsis aKTHBHas (peaKkTHBHasA) MOLIHOCTH» MMeEETCs B BHAY HamOojbliee
BO3MOXHOE 3HaYeHHe cpelHel aKTHBHOH (pEaKTHUBHOH) MOIIHOCTH 3a
Haubonee 3aTPyKEeHHYI0 CMeHY, T. €. 32 CMEHy ¢ HauGONBUIHM NMOTpes-
JieHHeM SHepruM rpynmoii 1T, HexoM win NpeANpHATHEM B HiesioM [8].

Pacuemnsie nazpysxku ciayxar s BpiOOpa cedeHHH TOKOBEXYIIHX
37IEMEHTOB, 3JIEKTPHUECKUX aIllapaToB, YHMCJIAa M MOIIHOCTH CHJIOBBIX
TpaHCcHOpMATOPOB, MPe0OPA30BATE/BHBIX i KOMIEHCHPYIOUHX YCTPOHCTS,
pacteTa 3aIyThl, ONIPeIeICHHA 0TEPh MOIHOCTH, SHEPTHH U HAIPsKe-
HMs, a Takoke APYrux napaMetpoB pexuma CIC.

PacueTHble akTUBHas P,, peakTWBHas (J, H MONHAA Sy MOUIHOCTH —
5TO MOIYHOCTH, COOTBETCTBYIOIHE TaKOH HEM3MEHHOM TOKOBOH Harpys-
ke I, KOTopas 3KBHBAICHTHAa (PaKTHYECKOH H3MEHSIOMEHCS BO BpEMeHH
Harpy3ke 1o HauboJyiblueMy BO3MOXHOMY TEILUIOBOMY BO3JECHCTBHIO Ha
3JIEMEHT CHCTeMBb! teKTpocHabxeHus. Ilpu 31oM TermmnoBoe Bo3eHcTBYE
BBIP@KACTCA B BHAEC MAKCHMAJIBHOW TEMIICPATYpPhl HarpeBa WIH MAaKCH-
MaJIBHOTO TEIUTOBOIO M3HOCA H30JIALIHH.

BeposTHOCTE NpeBblIeHNS (PaKTHIECKOH HAarpy3koi pacueTHOro 3Ha-
deHHUA, KaK npaBwio, He Gonee 0,05 Ha MHTEpBaNie OCPEAHEHMS, IJIATENb-
HOCTh KOTOPOI'0O IPUHATa PaBHOH TpeM NMOCTOAHHBIM BPEMEHH HarpeBa
3NIEMEHTa CUCTEMBI JTEKTPOCHA0KEHHUA, Uepe3 KOTOPRIH MepefacTcs TOK
Harpy3kH (kabesist, mpoBoAa, MIHHOMPOBOAA, TpaHcopMaTopa U T. 11.).

Jins omuHounbix OIT midTesHOro pe)kuMa paboTHI pacueTHas MOII-
HOCTh MPHHMMAETCs PaBHOW HOMHMHAIBHOH, a i oguHouHbX JIT nosTop-
HO-KPaTKOBPEMEHHOIO pPeKMMa — HOMHHAJIBHOM, NPUBEACHHON K HJH-
TEJIFHOMY PeXHMY TIO ClIeRYIOMYM (hopMyiam:

1) nng anexTponBUTarenieii (KpaHoB, Teibdhepos, TUHTOB U Ip.)

Puow = Pay/TIBy 5 (23)

TZie p,— NaclopTHas aKTHBHAA MOIIHOCTE 3JIEKTPOBUIraTeNs, KBT;
INB,, — nacnopTHas OPOJOIDKHTENIFHOCTD BXJIIOUESHUA B OTHOCHTEIb-

HBIX EAMHULAX;
2) s OIl, 3apaHHBIX NONHOH MOIIHOCTHIO (CBapOYHBIX TpaHcdop-
MAaTOPOB W MAIlIMH):

P =5y C’OS(Pn\/r[Bn H 24
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rae s;— NacroprHas nosgxas MomHocTh Of1, kB-A;
COS (), — MacIIOpPTHOE 3HaYeHHEe KO3 (pHINEeHTa aKTHBHOM MOIIHOCTH

JIL

HMuxoean nazpyska — 5170 MaKCHMalibHasi KpaTKOBPCMCHHas Harpyska
JUTATESIBHOCTRIO |2 ¢. OTa Harpyska MepHOOMYCCKH BO3ZHHKACT IIpH IIyC-
Kax DJIEKTpOABHrareeli, paboTe 3MeKTpOCBapOdHOro 060pyAOBaHHs, AyTo-
BBIX MEe4eH H JIPYTHX 5JICKTPOIPHEMHHKOB ¢ TOTYKO0Opa3sHOH M nepeMeH-
HO¥ Harpy3kod. B mpoekTHoil npakTHKe, KaK NMPaBWIO, ONIPeASILIIOTCH M-
KOBBIE TOKH, 110 KOTOPBIM MPOU3BOAATCA pacveThl kojieOaHvi HaNpPsDKeHs,
NOTepb HAIPSUKEHUS B KOHTAKTHBIX CETAX, TOKOB cpabaTbIBaHMA 3aI[UTHBIX
anirapaToB, a TAKKe BHIOUPAIOTCA [UIABKME BCTABKH IPENOXPAHITENEH.

4 Koopunuearsl, BCNONb3yeMble IPH ONPEACICHEH
3JIeKTPHYECKHX HATPY30K

Ilpu pacyerax 31MeKTPooOOPYNOBAHHS M CHCIEM 3JE€KTPOCHAOKEHUS
npUMeHseTcs pay Ge3pasMepHbIX k03(h QHUHEHTOB, TO3BOIAIOUINX Mpe-
CTaBHTh PEXHMBI 3ICKTPONOTPeOIeHHA U rpadUKy SICKTPHYSCKUX Ha-
IPy30K 3NE€KTPONPHEMHHUKOB, K HIM O0THOCATCA KO3 QUIIMEHTHI HCTIONB-
30BAHUS, BKIIOYEHUA, 3arpy3KM, MakerMyMa H cripoca [2, 3].

Jns TOro 9ro6e! NOSCHUTH CYIMHOCTB STHX K03(p¢HIMEHTOB, HeoOX0-
J¥MO HCTIONBb30BaTh I'paUKi SNEKTPHYECKHX Harpy3oK, KOTOpble OTpa-
XKaIOT 3aBUCUMOCTH OTPeOIIEMO# MOIHOCTH MM TOKA OT BpeMeHU. OHH
MOTYT OBITh HOCTPOCHBI 33 HEKOTOPBIH MEPHOA: TEXHONIOTHYIECKHM LMK,
CMeHy, CYTKH, QA H T. A. I'paduky Harpy3ok mpoH3BOJCTBEHHBIX 0GBEK-
TOB 3aBHCAT OT XapaKTepa TeXHOJIOTHYeCKOro Iporecca U NepHoIudecKu
nosropsrorca. [losroMy s norpebuTeneit anekTpOIHEPIHM CYIECTBYIOT
THUIIQBEIE rpadHKH Harpy3oK. CYTOYHBIE H roOBbIe IpaKH U HEKOTO-
PBIX NpeANPUSTHI NPUBOIATCA B CIpaBo4HOM nurepatype [9]. Pazmmuaror
I'paUKH Harpy30K [0 aKTHBHOM M PEAKTHBHOM MOLIHOCTAM HJIH I10 TOKY.
Minorma ctpostes rpaduku mo mosnHOM MOIIHOCTH, KOTOpHIE MO CBOEH
KOH(UrypaLun HaeHTHIHBI rpaduKaM 10 TOKY.

PaccmoTpuM npocTeiimmii rpad MK Harpy3kH 3J1€KTPONpPHEMHHKA IO
AKTUBHOM MOIIHOCTH 33 TEXHOJIOTHYECKWI IIMKJI, COCTOSIIMH U3 JIByX
CTyneHeH, MoKa3aHHbII Ha pUCYHKe 2.
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Priom 1
P1
R e
P2
pe |- - e
Al " At |
t
t L
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Pucynok 2 — I'paduk 3J1eKTpAIECKOH HArPYIKH ICKTPONPHEMHHKA

Tleppas Harpy3ka p; JUTNTCS OTPe30K BpeMeHHU At;, BTOpasi p; — Af,.
BpeMms UK COCTOMT U3 BpeMEHH BIJTFOUEHHS f, M OTKIIOYEHHUS £,

L=t (25)
BpeMs BIITIOYEHHS 3IEKTPONIPHEMHIKA B TeHCHHE LMKIIa
t,= A + At (26)
Pacxon 371eKTpOSHEPrUH 3a UK OINpeaeNaeTcs IOMARo rpapuka
wy=pi- A +py - A, 27

CpeHIOI0 MOITHOCTh 2/I6KTPONPHEMHHKA 3a BPEMS TEXHOOTHYECKO-

FO LIMKJIa MOXKHO HAWTH IO BHIPAKCHHIO
W,
= (28)

Iy

b
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W3 popmyiet (28) pacxo)1 3MeKTPOIHEPriM 3a UK BRIpaXKaeTcs Kak
Wy =P by - (29)

Koagpguyuenm ucnonvzosanua npencrasnger coGoif OTHOMICHHE
cpenHel norpebngeMoil MOIHOCTH MEKTPONPHEMHHKA WM FPYNIIHI ek~
TPOIPHEMHHKOB 32 HEKOTOPBII IIEPHOA K HX HOMUHAILHOM MOI{HOCTH.

Jlns anexrponpueMHNKa Kodp¢GHIHEHT ACIIONB30BAHUA ONPeAeNseT-

ca o popmyJie
k=P (30)

n ’
p HOM
rae pc— CpeaHAd MOIMHOCTH 3]ICKTp0HpHeMHHKa 3a HCKOTOpBIi;I nepuon

(TEXHONOTMICCKUM LUK, CMEHY, CYTKH, 'O H T. 11.);
Puou — HOMHMHAIIBHAS MOLIHOCTE 3JIEKTPOIIPHEMHMKA.
Ioncraeus (28) B (30), moxydum

k=N n 31)

Prow * tu Waom

TAC Wyou — MAKCHMAJIBHO BO3MOKHBIH pacXxoA 3JIEKTPOIHCPIHH, KOTOpBIﬁ

Mor ObI GBITE NPH YCIOBHH, YTO 3/IeKTPONPHEMHUK [IOCTOAHHO paGoTaeT
B TeYeHHe UMKJIa ¢ HOMMHATFHOH MOIHOCTEHIO Ge3 may3.

B xone paboTs1 CHIOBBIX 2MEKTPONPHEMHHKOB B COOTBETCTBHH C TEX-
HOJIOTMYECKUM PETTIAMEHTOM H3MEHAETCA HX dJIeKTponorpebnenne. OHu
B APOU3BOJCTBEHHOM MPOLIECCe UMEIOT IIEPHO/IbI OCTAHOBOK (11ay3), He-
OOXOIMMBIX JUIS 3arpy3Kdl M BLITPY3KH NPOM3BOJCTBEHHBIX YCTAHOBOK,
ofecrieueHns TpeGyeMBIX TEXHONOTHYECKHX APAMETPOB (TEMIICPATy Phl,
A2BJIEHUS H T. I1.), U3MEHEHUA TEXHOJIOTHICCKOM OCHACTKH, IIpHeMa IH-
ov, oTaprxa pabodHX U T. 1.

[Ipu BKTIOUEHHH 37EKTPONPHEMHHKOB CYLIECTBYIOT NEPHOIBI XOJIO-
CToro xoza u pabotel. B mpouecce paboThl 3a TEXHOJIOTHYECKHH LHKIT
0TpebnseMas MOIMHOCTD IPHEMHHKA 3JIEKTPOIHEPrHH MOXKET CYINECT-
BCHHO H3MEHATLCA, HEPHOAWYECKH TOBBIUASCH H CHIKASCh. DJIEKTPO-
ABUTraTeu NPOH3BOACTBEHHBIX MEXAaHI3MOB BEIGHPAIOTCA TaK, YTOOB! HX
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HOMHMHANGHAY MOIIHOCTH ObUTa HECKOJBKO OOJBIIEC OXKHAACMOH MeXa-
HHUYECKOM Harpy3kH Ha ero Bamy. M3 ykasaHHOro BeiHIE CIICAYET, YTO
IJIS CWIOBBIX 3JIEKTPOIIPHEMHHUKOB P, < Ppou» @ K, < 1. TIpH 3TOM OTME-
THM, YTO YeM JUTMTEIbHEE N1ay3bl, TEM MeHbLIe KO3POHIHMEHT HCHOb30-
BaHMs 3a paccMaTpuBaeMstii iepHoll. CnenosarensHo, ko3bHUIMEHT Hc-
MOJTB30BaHHA 3a CYTKH MEHBIIE, YeM 3a pabodylo CMEHy, a CPEJHET0A0-
BOM — MEHBIIE, YeM 3a pabodne CYTKH.

Jist Tpynnbl 3IEKTPONPUEMHHUKOB, HMEIOIIMX OJiMH U TOT XK€ PEXHM
paboTHI, rpynnoBoi ko3¢ GULHEHT HCHOL30BAHAS IPUHUMACTCA TAKUM
XKe, KaK ¥ I8 €IMHHTHOTO JJIEKTPONpUeMHHKa AaHHOW rpynmsl. O6o-
3Hauad ko3> QUIMEHTH HArPY30K UIA IPYNN 3MEeKTPONPHEMHMKOB TIpO-
MMCHBIMH, 2 OTIENBHBIX 31eKTPOIPHEMHHKOB CTPOYHBIMH OyKBaMu, 3a-
rvmeM, uro K, = k.

B ToM ciiy4ae, KOTAa 3/CKTPONPHEMHHKH B IPyIiie HMEIOT pasHLIe
peXAMBI paGoThI, ONMPEACIACTCS TPYNNoBoi KO3} QHIHEHT HCNOB30BA-
HMA KaK CpeHEB3BEIICHHOE 3HAYCHME TI0 CIICAYyomEH popmyte:

n
Z K - Prowmi
K= (32)

n
Z; Prowui
i=

rae k,; —ko3bHIHEHT HCIIONE30BaHMA i-I'0 37IEKTPONIPHEMHHIKA TPy IITHL;
Drioni — HOMHHAIBHAS MOITHOCTB i-r0 37€KTPONPHEMHHKA;

1 — KOJIMIECTBO MEKTPOIPHEMHUKOB B IpYIINe.
Bripaxxerue (32) MOXHO NpeICTaBHTE B BUE

K,= —%, (33)

rae P, — cpenHss aKkTHBHasS Harpy3Ka rpynImsl 3JKTPONPUEMHHKOB 3a
paccMaTpuBaeMBIi IepHO;

Pyoy — cyMMapHast- HOMHHAJIBHAA MOIHOCTD IPYIIITHI IIPUEMHHKOB.

B cripaBoYHbIX MaTepUaliaX, COEPXaMX pacueTHble KoIpHIMeHTs
21 OTIPACIIeHAs HIEKTPHYECKUX HArpy30K IPOMBIILUICHHBIX MPEeIIpH-
ATHH, 3HaUYeHusA K03 PuIMeHTOB HCNONB30BaHUA TIPUREICHBI TI0 XapakK-
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TepHbIM (oiHOpoanbM) Kateropuam 311 [9, 10, 11]. K oanoii xapaxrep-
HO# KaTteropun orHocaTes OII, MMeroIne OIHHAKOBOE TEXHONIOIHYECKOE
Ha3Ha4eHHe, a TAaKKe OJHHAKOBHIC BCPXHHE I'PAHHMIBI BO3MOXHBIX 3Ha-
yeHUH k, 1 KO3DPUUHEHTOB MOLIHOCTH.

Koad ¢puipeHT HCNONB30BaHUA OTHOCHTCS K 3JIEKTPOLOTPEOIICHUIO.
C NOMOIIBIO NAHHOIO MOKA3ATEINA ONPEACILIIOTCS MEKTPUUSCKUE Harpy3-
KH ¥ pacXof SJIEKTPOIHEPTHH.

Kosppuyuenm éxnrouenun — 310 OTHOLICHHE BPEMEHH BIIIOYCHHA
3/IEKTPOTIPHEMHMKA B TeUeHHE LUKIA K IIMTENbHOCTH IMKIIA. DTOT KO-
9 HUUHMEHT OIPeASIACTCA 110 BHIPAXKSHHIO

t t +i
kB=.§_=__!i__"_, 34
fy  ty+E +

rfie f, — Bpems paGouero meproaa LyuKia;

I, — BpeM4 XOJIOCTOI'0 X042 B TCYCHHUE LHUKIIA.

JaHHbIi K03 UIMEHT HEMOCPEACTBEHHO CBA3aH € TEXHOJOTHIECKHUM
npoyeccoM. Kak npaBwio, OH OTHOCHTCS K OTAENHHBIM NPUEMHHKAM
snexTposHeprun. Ilpu HeoOXxonuMOCTH ofpejeneHus ero il IPyIbl
3JIEKTPOIPHEMHHKOB HCIIONB3Y€TCS BEIPKEHHE

k=5 (35)

rae k,;— xo3$GHIHMEeHT BKIIIOYCHHUS [-r0 3ICKTPONPHEeMHHKA rPYIIIIbL.
Yucnennble 3Ha9enus k, < 1. Eciu anekTponpHeMHUK B paccMaTpH-
BaeMoOM miepHoze paboTtaeT Oe3 ocTaHoBOK (f, = 0), To k= 1.

Ko3pgpuyuenm 3zazpysxu npencrapnsger co6oii OTHOIIEHUE cpexHei
MOIUTHOCTH 3/IEKTPONPHEMHHKA 33 BpEMS BKJIOYEHHA D, B TCUCHHE LHK-

J1a K ero HOMMHAJILHOM MOIITHOCTH

ky =L (36)

3
Puom
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D10 MHAMBMIOYANLHBIH KO3((HUMEHT, KOTOPHI He NpUMEHAETCA K

rpyInaM 31eKTPONPUEMHHKOB.
Cpelusisi MOIHOCTH 3IEKTPOIIPHEMHHKA 332 BPEMS BKIIOYCHHUA B Te-

YyeHWe UHKJIA BEIYHUCTeTcs no gopmyne

W,

Iy

Des . 37

C yuetom sripaxkenus (37) popmyna (36) nproGpeTaer creayromui
BHUJ

= _lv.“___ (38)
Do s

ks

3HayeHHe Pacxo/ia MEKTPOIHEPTHH 32 BpeMs UMKIA W, MOXHO BbI-
pasuts dhopmyinoi (29). Torna

De 'tu kn 'tu k

k, = \ =5 (39)
Puon s

Kak ciemyet u3 nosydeHHoro Bbipaxenus (39), npu £, = 1, T. e. Ko-
rza 3JeKTPONpHEMHHK B pacCMaTpMBaeMoM mepHoie pabotaet Oe3 oc-
TAHOBOK, k, YHCIeHHO paBeH k,. Ecnu k,< 1, 10 k, > k,, onHako B

HOPMaJIbHOM PeXHMe OH He JOJDKEH GBITh GoIbine ¢TMHHIIBL.
H3 ¢popmyims (39) MOXKHO BBIPa3UTh KO3 (HLIMEHT HCIIOTB30BaHUA KaK

ky= ky ks (40)

Ilomy4yentoe BelpakeHHe (40) OTpaskaeT cBA3b MEXKAY EKTPUIESCKUM
k03¢ QuImeHTOM U K03 PHLIIEHTaMH, CBA3aHHBIMH C TEXHOJIOTHYSCKHM
MPOLIECCOM. .

Kor@ppuyuenm maxcumyma npericrarnsetr coboii OTHOIMEHHE Mak-
CHUMAaJIbHOH HAarpy3k# K cpejHel 3a paccMarpuBaeMbifi nieproa. OH cBs-
3bIBA€T MAKCHMAIBHYIO NOTPeOIIEMYI0 MOITHOCTh U CPEAHIOK Harpys-
Ky TpyIIbl 3JeKTPOIIPHEMHUKOB. I OTAENBHBIX 3JIEKTPONPHEMHHKOB
3TOT K03 QULMEHT, KaK PaBIWIO, HE TIPUMEHAETCH.
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Kos¢¢uuueHT MakcuMyMa II0 aKTHBHONH MOIIHOCTH OIpedeIfeTCs
110 popmyre

rae Pmax ~— MaKCHMallbHasd norpe6mleMaﬂ AKTHBHAsj Harpy3ka 3a paccMmar-

pUBacMbIH NEpHO/.
Kosddunuent MakcHMyMa 110 peakTHBHOM MOIIHOCTH MOXHO HAWTH

[10 aHAJIOTUMHOMY BBIPQKEHHIO:

_
Kmax P __Q—C_' ’ (42)
rac Qma_x — MakCUMansHasa HOTpeGJ'I}IeMaH P€aKTHBHAas MOITHOCTH 3a pac-

CMaTpUBaeMBIi IepHOL;
Q). — cpenuss peakTUBHAs Harpys3ka 3a TO ke BpeMs.

3nadeHust K, u K., Beerna Gonbuie win pasHel exunmue. Ipu
POBHBIX rpahuKax aKTHBHOH M peakTHBHOH Harpy3ok K, ,, =11 Kopawp=1.

Kosppuyuerm cnpoca — 310 OTHONIEHHEe MaKCHMATBHON MOTpe6-
TACMOM aKTMBHOH MOMIHOCTY (B YCJIOBMAX DKCIUIyaTallM 5eKTpoobo-
PyAOBaHHs) WM PAaCHYETHON Harpys3ky (IIPH NMPOSKTHPOBAHHH 3JIEKTPO-
YCTaHOBOK) K HOMHHAIGHOH MOIIHOCTH T'PYIIIBI J1eKTPOIPUEMHHKOB!

P
K, =1 43)
PHOM
P
K, =—F, (44)
PHOM

A€ P, — pacyeTHast aKTHBHas Harpy3ka rpyniibl 2IeKTPOTPHEMHHKOB.
U3 Beipaxenns (41) crenyet, uto

P =K. P. (45)

max c
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Ioncrasus B GopMyy (43) Beipaxenue (45), NOIyIHM

Ko fe (46)

_ Smax
K, =—"—

P

HOM
H3 popmyns! (33) cpeaHioro Barpy3Ky HpeacTaBUM Kak

PczKH'P

HOM

47

¥ NOACTaBUM ee B BhipaxkeHue (46). [Tocie HecnoXHBIX peoGpasoBaHuit
noyaaM GopMyJty Uit pacdeTa ko3 pHienTa crpoca B BUIe

Kc = Kmax ' Kn . (48)

Ipu K, = 1 35a4eHHs k03 QUUMEHTOB CIIPOCa M MCNIOIB30BaHHA

YHCICHHO PAaBHBI MEXIY COOOM.
Kosppuyuenm peaxmuenoti mowgHocmu npeacTapiger coboi or-
HOIlIEHHe PEaKTUBHOM MOIHOCTH K aKTHBHOM

£
o= 5 (49)
3T10T K03 PHIIMEHT MOKA3BIBAacT, CKOJBKO DEAKTHBHOH MOIIHOCTH
(xBap) notpebigercss Ha OAMH KWIOBATT aKTHBHOM MOIIHOCTH.

Ipy OTCYTCTBMH KOHKPETHBIX JaHHBIX KO3(PHIMEHTEI MCMOMB30Ba-
HHA, BKIIOYEHHA, CIIPOca B cOSP Ui PasfIMUHBIX IPYII 3IeKTPONPHEM-
HHUKOB IPHHUMAIOTCA 110 CIIpaBOYHOMH sturepatype [9, 10]. Ormernm, uTo
KO3(GPHLMEHTE MCHO/IB30BaHMA M COS(Q B JIMTEPaTyPHBIX HCTOYHHKAX
MPUBOAATCS AJIA HanboJIee 3arpyKeHHOH CMEHBI.

Kos¢pgpuyuenm oonoepemennocmu MaKCUIMyMOB aKTHBHBIX Harpy-
30K Ha3biBaeTCS OTHOLICHHE CYMMAapHOIoO pacyeTHOrO MaKCHMyMa ak-
THBHOH MOIMHOCTH P, y3/a CHCTEMBI JIIEKTPOCHAGKEHHS Kk CyMMe pac-

YeTHHIX MAKCMMYMOB aKTHUBHBIX MOIMIHOCTEH OTHSNBHBIX I'PYINI BIEKT-
POTIPHEMHUKOB, BXOIAMHKX B JauHbri y3en COC [2, 3]:

Ky=—"—, (50)
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rae }},,- — pacyeTHas aKTUBHAA MOITHOCTS i-H TPYMIIBI /ICKTPONPHEMHHKOB;

n — konudecTBo rpymn OI1.

JlanHbli K03hHUUHEHT XapakTepu3yeT cMelleHHe MaKCHMyMa Ha-
IPY30K BO BPEMEHHM OTHEJBHBIX TPYNI 3JIeKTPOIIPHEMHHKOB, (HOpMH-
pytomux obmyro Harpy3ky snemeHta COC. 3T0 CMemeHHe BBI3bIBACT
CHIDKCHHE CYMMapHOro MAaKCHMyMa Harpy3oK y3ja IO CpPaBHEHHIO
C CyMMOM MakCHMYMOB Harpy3oK OTHEJBbHBIX rpynm. 3xadenue K, < 1.
O1MmeTHM, 9TO B pa3HBIX JIMTEPATyPHBIX HCTOYHHKAX MOTYT BCTpeHaThCs
U [pyrHe Ha3BaHWA NaHHOTO Ko3(dumpeHTa: ko3ppuureHT pa3HOBpe-
MEHHOCTH, KO3(Q(UIIHEHT HeCOBNANEHHA MaKCHMMYyMOB, Ko3¢duimeHT
Yy4YacTHs B MAaKCHMYMe H JIp. '

5 KaaccndHKkanaa MeTOAOB pacueTa 3JIeKTPHIECKHX HAIPY30K

Jns eMHUYHBIX 3JIEKTPOIIPHEMHHKOB B KauecTBe pacyETHBIX Harpy-
30K [IPUHUMAIOTCA MX HOMHHAJIBHBIE aKTUBHbBIE U PEaKTHBHBIE MOIIHO-
cti. PacyerHas Harpyska rpynmsi 3J€KTpOIIPHEMHHKOB BCErIa MEHbINE
YCTaHOBJIEHHOH MOIMHOCTH M ¢¢ HeoOXOAMMO OnpedeiiATh TeM WM
HHBIM METOJOM.

B 3aBucHMOCTH 0T ypOBHS (MecTa) ONpee/ICHHS PacyCTHHIX Harpy-
30K ¥ cTaguM npoextHpoBaHus COC mpuMensiorcs Gosee TOUHBIE WIH
YOpOIICHHBIE MeTonpl. TodHbie Meroasl TpebOyloT Oonpmioro obneMa
HCXOIHOH MHOPMALIHY, XapaKTEepH3YIOIel IPHEMHHKH M OTPeGHTeIH
3JIEKTPOSHEPTHH, U NPUMEHSIOTCA IpH pa3paboTKe CTPOHTENBHBIX MPO-
€KTOB NpPOMBIIICHHBIX O6BEKTOB. YIIPOIEHHbIE METONB! ONpeAeeHHS
pacueTHOM (OXKHIaeMOii) TeKTpHYECKOH Harpy3kH, GasUpyIomuecs Ha
MHHHMYM€ MCXOJHBIX JAHHBIX, HCIIONB3YIOTCA NMPH OPHEHTHPOBOYHBIX
pacyerax, He TpeOYIOIHX BBICOKOM TOYHOCTH.

OcHoBHEIE METOJIBI ONPEE/ICHHA PACYETHBIX JIEKTPHIECKHX HArpy-
30K, HMCIOJIb3yeMBIE€ IIPH NPOEKTHPOBAHHH 3EKTPOCHAOKEHHS INPOM3-
BOACTBEHHEIX NPEANpPHATHHA, MOXHO pa3felMTh Ha HIDKSYKa3aHHBIE
rpymnsl [3].

1. MeTozpl, onpeneniiomue pacyeTHYI0 SIEKTPHYECKYIO AKTHBHYIO
Harpy3Ky YMHOXEHHEM YCTAHOBJIEHHOH (HOMHHAJIBHOM) MOIHOCTH
NEKTPOHPUEMHHKOB Py, Ha Kkod(pHIMEHT k), 3HaYEeHHE KOTOPOIO

MCHBIIC CNHHUILBL.
P,= ki P (51)
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2. MeTonp!, ONpeiesIOmue PacUeTHYIO SNEKTPHYECKYI0 Harpysky
YMHOXEHHEM CpeHEH MOIHOCTH 3ISKTPONPUEMHUKOB P, Ha k03 du-
uueHT k, , 3Ha4eHHEe KOTOPOrO MOXKET ObITh MEHBIIE €IMHHLIBI, CAHHALA

e 6oi1plle €IHHHALBL
P,=k, P.. (52)

3. CTaTHCTHYECKHA METOX, B COOTBETCTBMM C KOTOPBIM pacycTHas
3JeKTPUYECKasA aKTHBHAA Harpy3Ka ONpPeAe/IAETCA 10 BHIPAKCHHIO

Py=P.+ po, (33)

rae f§ — HpHHATAs KPaTHOCTh MEPHI PACCEsTHMA CIyYalHON BeIMYHMHE,

G — CpeffHee KBaApaTHYeCKOe OTKIOHCHHE JIEKTPHUCCKON Harpy3Ku
OT CpeIHETO 3HAYCHHA.

Ilp# NPOEKTHPOBaHWH SNICKTPHYECKAs Harpy3ka CHIOBBIX 3JIE€KTPO-
npueMHHKOB Ha Bcex ypoBHAX COC ompeaensercs ¢ NOMOImpblo Ko3g-
¢uumenTa pacaeTHol MomHOCTH. IIpubmvkeHHO Harpy3Kka MoXeT OBITb
HaliieHa Taoke Mo Ko3$GULMEHTY CIPOCa ¥ YCTAHOBIECHHOH MOLIHOCTH,
YAENLHOMY PAcXoAy JISKTPOSHEPIMH Ha eIWHMIYY BBITYCKaeMOM IIpo-
OyKLHH, YACABHOH Harpyske Ha €AMHHIY NPOH3BOACTBEHHOH Iuromany
[2-7, 12-14].

6 OnpengeieHAe CHAOBLIX HAIPY30K
no Ko3dpPENECHTY pacieTHOH MOMHEOCTH

6.1 Obugue nonoscenun memooa paciema

Ilo nanHOMYy MeTOHY pacyeT OSNEKTPHYSCKHX Harpy30K CHJIOBBIX
3JIEKTPONIPHEMHHKOB IPOM3BOJUTCS COIJIaCHO «YKa3aHMAM IO pacdery
anekTpuyeckux Harpysoxk» PTM 36.18.32.4-92 BHUIIM «TsoxnpoM-
anekTponpoekT (r. Mocksa). Vka3saHus He paclpOCTPaHAIOTCA Ha Of-
peneneHMe INEKTPHISCKMX HATpy30K 37eKTPOIPHEMHHKOB C Pe3KO Iie-
PEMEHHBIM rpadUKOM HAIPY3KHM (3TEKTPONPHBOAOB MPOKATHBIX CTAHOB,
HYTOBBIX jieKTponedeii, KOHTAKTHOH 3MIEKTPOCBApKH H T. I1.), MPOMBIII-
JICHHOTO 3JIEKTPHYECKOrO TPAHCIIOPTa, XKWILIX M OOIIEeCTBEHHBIX 3/1a-
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HUH, a TaKKe 3NIEKTPONPHEMHHKOB C HM3BECTHHIM Ipa(HKOM Harpy3Ki.
DJNEeKTPHYECKUE HATPY3KHM TaKUX NPHEMHHKOB 3JI€KTPOSHEPIHH Onpee-
AAIOTCH APYTMMHM MeTOJaMM, KOTOpbie NPHBOASICA B pa3paboTkax, yka-
3aHHBIX B TabuLe 2.

Tabmuna 2 — Texuudeckne ¥ HOPMATHBHEIC JTUTEPATYPHbIC HCTOYHHKH,

fIPHUMEHACMBbIE NIPY ONPEACICHHHM 3JICKTPHICCKMX HAIPy30K

HanMeHOBaHHE BIICKTPO-
| NpHEMHUKOB

HaumenoBanue pazpabotky, mudp,
MECTO MyOJIHKALHI

| CHAIOBBIE # OCBETHTEIBHDIE
|3NeKTPONPHEMHNKH JKHJIBIX
B 0OIeCTBEHHBIX 30aHui

CucTeMB! 35eKTPOOGOPYIOBaHA XKHJIBIX ¥ 00me-
CTBEHHBIX 3aHHii, ITpaBuia nIpoeKTHpOBaHHA:
TKII 45-4.04-149-2009

MamuHel KOHTAKTHOR
CBapkH

PexoMeHIauy IO pacyeTy MEKTPUIECKHX Harpy-
30K M BRIGODY ceTell, MUTAIONINX YCTaHOBKY IS
koHTakTHOM cpapku / BHUITH TIIOIT (Mocksa)

u I'opekoBckoe oraenenue ['TIM DnekTponpoexT.
IUngp M788-917.1983

neau JICTI-100117

Moussle 3iekTponpyeM- | CripaBOYHHK N0 NPOSKTHPOBaHHUIO 2JIEKTPOCHa0-
HMKH IIPOKAaTHBIX CTaHOB | kenus / moapen. B. K. Kpynosuua, 10. T, Bapsi-
¥ AYTOBLIX 3feKTpocTane- |Guna, M. JI. CamoBepa. — M.: DHeprus, 1980
IUIABIIBHBIX ITeYe

JyroBbie CTalenIaBWIbHbIE | IHCTPYKTHBHEIE YKa3aHHA 110 POSKTHPOBAHMUIO

37IEKTPOTEXHHUECKHX [POMBINLIEHHBIX YCTAHOBOK.
1989. — Ne 3 (BHHUITH TsXnpoMaICKTPONPOEKT)

S

Onuxodasusle snextponpu- | HopMans Toknpomanextponpoexra M145-67,

EMHHKH wis MHCTpYKTUBHBIE YKa3aHUs IO MPOEKTHPOBA-
HHIO 3NICKTPOTEXHHYECKHX NPOMBIIIIICHHEIX YCTa~
HOBOK. — 1969. — Ne 9

Hotpe6urenn npeanpustuil | PykoBoasuini TexHHdeckuii Matepuan PTM

ABTOMOGWILHOM npoMeim- |37.047.041-84 u PTM 37.047.023-82 / M. :

| JIEHHOCTH I'nopoasronpoM. — Apx. Ne 19479 w 19104

VromsHEIe miaxTet, paspeskl, | IHCTPYKIMA O NPOSKTHPOBAHAIO HIIEKTPOYCTa-

oBorarurensHble i 6PEKET- | HOBOK YroJBHBIX MIAXT, pa3pe3oB, 060raTHTENb-

Hbte gabpuxu HbIX ¥ OpuKeTHBIX Pabpuk. — M. : Llentporunpo-

maxr. — 1991

Mertop pacuerta anexTpudeckux Harpy3oK 1o ko> PUIHEHTY pacyeT-
HOM MommHOCTM 3aMeHW paHee TIPUMEHSEMEIA TIPH TPOEKTHPOBAHHM
C3C meton YHOPSOYEHHRIX JHUarpaMM, KOTOPEIH, KaK MOKa3alu ueene-
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JOBAHHUA, BO MHOI'MX CIydasX NPHBOAWI K 3aBHIIICHHBIM peE3yibTaTaM.
DTO NMO3BOJIMIIO CHU3UTh PacyeTHBIe 3HAYCHUA TCKTPHYESCKHX Harpy3oK
B npeaenax 15-30 % u B 3HAY4UTENBHOH Mepe YCTPAHHUTE PAaCXOMICHHE
MeXIy pacYeTHBIM H AKTHYECKUM 3NIEKTPOTIOTPEOICHHEM IPOMEILI-
JISHHBIX NpeanpuaTui [§].

C noMoIsio k03¢ pHUHEHTa PaCIETHOH MOIMHOCTH PacyeT JJISKTpH-
gyeckux Harpy3ok OI1 vanpsokenueM 10 1 KB npoH3BOIUTCA U1 KXo~
ro ysna nuraHus (pacmpeleNIUTeNbHOrO IyHKTa, mikada, cO0pKH, pac-
DPENEMTEIBHOIO IHHONPOBOAA, IIMTA CTAHIMIH YIIpaBJICHHUS, TPOJUIES,
MarucTpalIpHOIO IMTHHOIIPOBOJA, LEX0BOH TpaHcopMaTOpHOH MOACTaH-
1IMH), a TaKKe N0 LeXy, KOPIYCY B HeIoM. Y31kl IWTaHHA IpyIHIHMpPYIOT-
Cs HCXOJIS M3 TeppUTOpHanbHOro pacnonoxenus JI1 (o ygacTkam, or-
JIeNeHUsM, LIeXam).

PacyeT crioBBIX Harpy3oK Ha HanpsbxkeHHH 10 1 kB rposonuTes o
HOBPEMEHHO ¢ ¢opMHpoBaHKeM IUTaronMx ceteil. Llens pacdera: ompe-
JieJIEHHe PacYeTHBIX TOKOB 3JIEMEHTOB ITHTAIONIEH CeTH, BBIGOp ceuenui
NIPOBOJHHUKOB 110 HarPEBY M THMIOB PaCIIPENEAHTENbHBIX yCTPOHCTE Ha-
npsokeHueM 10 1| kB (CHIOBBIX ¥ paclpele/MTeNIbHbIX IyHKTOB, IIKa~
(OB, MUHONPOBOAOB M T. IL.). PacdeT EKTPUYCCKHX HArpy30K IPOH3-
BOAMTCS B MOC/IEAOBATEILHOCTH, OOpaTHOM HalPaBIICHHIO IIHTaHWS, T. €.
OT HM3IIMX CTyNeHeil pacnpeaeaeH s JJIEKTPOIHEPTHH K BBICUIHM.

Ilpu dopmupoBanuu nuTarolied ceTH HanpsokeHMeM g0 1 kB peko-
MEHIYeTCH PyKOBOACTBOBATHCA HIDKEMPEACTaBIEHHBIMHA COOOpaKeHH -
Mmu {2, 4, 6, 8].

1. Kaxkaplit y9acTOK WM OTACACHUE LEXa CeAYeT IUTATh OT OAHOTO
W HECKOJBKHMX PaclipeAeTHTEIIGHBIX YCTPOHCTB HanpspxeHneM 1o 1 kB,
OT KOTOPHIX, KaK IPaBH/IO, HE JOJDKHBI NTHTATHCA APYrHe CTPYKTYpHbIe
noapaszieIeHHA.

2. Taxcke xkenaTesibHa NpUBA3Ka 1EeXOBHIX TII K ompeneneHHbIM De-
XaM, €CJIH MX Harpy3Ka TaKOBa, YTO IO3BOJseT BbIOpaTh TpancdopMma-
Top. OTMETHM, YTO KOJIMYECTBO M MOmHOCTH HexoBblx TII m oOmas
MOLIHOCTh KOHIEHcaTOpHBIX OaTapeil, ycTaHaBIMBaeMbIX B CETH Harps-
skeHueM 701 kB, oKoHYaTeMBHO ONpeNIeIIOTCS COrJIACHO YKa3aHUAM 110
KOMIEHCAIMHA peaKTUBHOH MOITHOCTH B CeTAX 00Iero Ha3HaYeHHU.

3. llexoBas TII nospkHA IO BO3MOXHOCTH pacIiojlaraThCsi y LEHTpa
Harpy3ok. 210 TpeboBaHue Takoke AODKHO BBINIOJIHATHCS NPH pa3Melie-
HUH pacripeleNHTe/IbHBIX YCTPOHCTB HanpsokeHreM 1o 1 kB.
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4, TTuratomue ceTn HampsokeHueM 0 1 kB 10/DKHBI GOpMHpPOBATECH
TakuM 06pa3oM, 4TOOB! JIMHA pacnpeAcTHTEIbHOM CETH HalpsKeHHEM
ao 1 kB 6bU1a 110 BO3MOXHOCTH MUHHMAJIBHOM.

5. MarucTpajibHble CETH ABJIAIOTCA MO CPABHCHHIO ¢ PaJHAIbHBIMH
fonee SIKOHOMHYHBIMH.

Hcxomnoil uHGopMarmeii 111 BEINONMHEHHA pacyeTOB SBJIAETCA IIepe-
YeHb 3NIEKTPOIPHEMHHMKOB C yKa3aHHeM HMX HOMMHAIBHBIX MOIIHOCTEH,
HANMEHOBAHHIA MEXaHI3MOB WM TEXHOJIOTHYECKIX YCTaHOBOK. PezepBHble
IEKTPONPHUEMHHKY, PEMOHTHBIE CBapOdHbIe TPaHC(HOPMATOPEI H APYrHe
PEMOHTHBIE 3JIEKTPOIPHEMHMKY, a TAKOKE 3NEKTPOIPHUEMHHKH, paboTaio-
IMe KPATKOBPEeMEHHO (TOXKapHBle HAcOChl, 3a[BYOKKH, BEHTWIH M T.IL),
TIpH TIO/ICYETe PacYETHOM MOIIHOCTH He YYHMTBIBAIOTCA (32 MCKTFOYCHHEM
clly4aeB, KOrja MOOIHOCTH IOJKapHBIX HaCOCOB M JPYTHMX MPOTHBOaBapH-
Hbix D11 onpenensior BEIGOP 31IEMEHTOB CETH 3IEKTPOCHAOKEHHA).

JU1s MHOTOZIBUTaTENbHBIX IPUBOJIOB YUYHTHIBAIOTCA BCE OAHOBPEMCH-
HO paboTarolqye 3JIEKEPOABHraTeNId FaHHOTO npuBoja. Ecim B 4ucie
3THX JIBUTaTeded HMMEIOTCA ONHOBPEMEHHO BKIIOYaeMble (C HACHTHY-
HBIM PEeXHMOM paboTHI), TO OHH YIHTHIBAIOTCA B pacdeTe Kak omuH OI1
HOMHHAJIPHOW MOIIHOCTBIO, paBHOH CyMMe HOMHHAJIBHBIX MOIIHOCTEH
O/THOBPEMEHHO paboTalONIMX ABHraTeNneH.

B cootBercTBHH c [15] mas BeIGopa ceyeHusa npooauuko JlI, pa-
60TalOMUX B IOBTOPHO-KPaTKOBPEMEHHOM pE)KHMeE, B KaUeCTBE pacydeT-
HOTO TOKAa CJIeJ[yeT NPUHHMAaTh TOK, IPUBEACHHBIH K JJINTEIBHOMY pe-
#uMy. JIng sToro HoMuHaNIBHbIE MoIMHOCTH OII npuBOAATCA K JUTHTEND-
HOMY pexxuMy o opmynam (23) u (24).

Oto mpaBwIo HeoOXOAUMO COOIONATE MPH OTIPEACIICHUH PacYeTHOM
Harpysku otAensHBIX OIl, paGoTaromux B HOBTOPHO-KPATKOBPEMEHHOM
pexnMe. HamomuuM, 9ro s egunsmuHoro Ol pacuernas Harpyska
NPHHHUMAETCS PaBHOM ero HOMHHAILHOM MOM{HOCTH.

OnHako TIpH OIPENETICHHN pacueTHOH Harpy3KH rpyImibl, B KOTOPYIO
pxogat OII, paGoTaroimye B HNOBTOPHO-KPAaTKOBPEMEHHOM peXHMe, B
Ka4eCTBE YCTAHOBJICHHOH MOIIHOCTH CJICAYET NPHHHMATh IACHOPTHOE
3HaYeHHE, TaK KaK (paxTop KpaTKOBpeMEeHHOCTH paboTel 5THX OII yuu-
ThiBaeTCA KoddduimenTom ucnons3oBanus [8]. CrenoBarensHo, NpH
pacuere Harpysok rpymn OIl g snexrpoxsurareneit ¢ NMOBTOPHO-
KPaTKOBPEMEHHBIM PEeXHMOM paboThl MX HOMHHAJIbHas MOIIHOCTL He
NpUBOJUTCA K JUINTeNbHOMY pexamy (npu I1B = 100 %).
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6.2 Onpedenenue pacuemnvix HAzPy30K CULOBLLX
numarowux cemeii nanpasxcenuem 0o 1 kB

B 3TOM paspene paccMaTpuBaeTcs ONMpeAeieHHe PacueTHBIX Harpy3ok
IPYI /IEKTPONPHEMHMKOB (Y3/I0B IIMTaHHs), TOMYYArONIUX SIEKTPOIHEp-
THIO TIO JIMHMSM, BHIOJIHEHHBIM H30JIMPOBAHHBIMH NIPOBOJAMH H Kabens-
mu. Ecii rpynma BKTIOYaeT B cebs OTHOCHTEBHO Hebombmoe ducno Oll ¢
pasHBIMHE pexcMamH paGots! (JT1 HMEIOT pasHble 3HadeHud k, H COSQ),

pacueT Harpy30K BeJeTcs B CIIEAYIOMCH MOCIEI0BATEILHOCTH.

Jina kaporo MpHEMHHKA NEKTPOIHEPIHH 10 CPABOYHOM JIATEpa-
Type [9, 10] wan mo tabmune I11.1 noabuparoTcs cpenHUe 3HaYCHAS KO-
3¢ PUUHMEHTOB HCTIONB30BaHNA K, H aKTHBHOH MOIIHOCTH c0sQ. [Ipu Ha-
JMYMH B CIIPaBOYHBIX TabiIMIaX HHTEPBATHHBIX 3HAYSHMH k, ciemyer
npuEMMaTh GoJbiee.

Tlo xo3tpuimenTy pacueTHOH MOUIHOCTH PacueTHas aKTHBHAd Ha-
rpy3Ka rpyIibl CHIOBBIX JIEKTPOIIPHEMHHKOB (1 > 1) onpexesnsercs no
BBIPaXKEHUIO

n
Pp = Kp Zlkuipnoui 4 (54)
=

rae K, — Ko3ppHIHMEHT pacIeTHOH MOIHOCTH;

k. — cpenHee 3HaYeHHE K03dduUIHEeHTa UCTIOIB30BAHUA /-I'0 3JIEKT-
POIIPHEMHHKA;

Prowi — HOMHHAJIBHAS MOITHOCTB #-TO IEKTPONPHEMHHKA;

n — 9HCJO 3JeKTPONPHEMHUKOB B Ipylme (MCKIIOYas pe3epBHBIE
ANEKTPOTIPUEMHAKH M TIPMEMHUKH, paboTaiomue B KpaTKOBPEMEHHOM
pexumMe).

PacueTHas MOIHOCTH JOOOH Ipymmbl SJIEKTPONPHEMHHKOB HE MO-
XeT GbITh MEHBIIe HOMHHAJIBHOM HanbGonee MOIIHOIO 3JIEKTPOIIPHEM-
HHKa rpynmsl. J{aHHoe TpeGoBaHue BBENEHO C LENBIO HCKIIOUEHHS Clly-
4aeB, KOI/ia Ce4eHHe NMPOBOAHMKOB K HHAHBHAYaasHOMY Oll, Bribupae-
MO€ 10 HOMMHIBHOH MOINHOCTH IIPHEMHHKA, OKasbiBaeTcs Oonblie
Ce4eHHMs NPOBOAHMKOB mMTaromlei cetd. IlosToMy, ecnm BenuynHa P,
OKaXKeTCA MEHbIIIEé HOMHHANBHOH MOLTHOCTH HanGo0JIee MOIIHOrO SJIEKT-
POTIPHEMHMKA I'PYTUIBI Dy yax, CEAYET IPUHUMATD Py = Dy yax.

Koa¢ dumenT pacueTHOH MOIMHOCTH 3aBHCHT OT CPeJHEB3BEIICHHO-
ro Xo3(HIMEHTa HCMONB30BAHMUA, 3(G(HEKTHBHOTO YHCIIA DIEKTPONpPHU-
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EMHHKOB, a TaKXKe OT HOCTOSHHOM BPEMEHH HarpeBa IMPOBOJHHKOB CETH,
W KOTOPO# pacCYHTHIBAIOTCA MEKTPHYESCKHE HArPY3KH.

CpenHeB3BEICHHOE 3HAYEHUE TPYINOBOrO K03 dHIMEHTa HCNOMb-
30BaHHs K, NpH pasHeIX Ho pexumy paboret Ol onpenensercs o BeI-
paxenrno (32). Ipn onuHakoBoM pexxume pabote! 311 atoT Ko3ddHIH-
eHT HE BBIYMC/IAETCS, a IPUHUMACTCA TaKuM JKe, KaK M Ui eAMHHYHOTO
MPUEMHHKA [PYIIIBL.

Ton s¢phexmuenvim (npusedennvim) uucrom SIEKTPONPHEMHHKOB
NOHMMAETCS TAKOE YHUCIIO OAHOPOAHBIX IO PeXHMY paGoThl IPHEMHHKOB
OIMHAKOBOM MOIHOCTH, KOTOpOoe OOYCI/IaB/IMBAET Ty XK€ BEJIMIMHY pac-
YeTHOM HarpyskH, YTO H TPYIIIa PaxIM9HBIX 110 HOMHMHAJIBHOH MOIIHO-
CTH H pesxuMy paboTHI 371eKTPONIPHEMHHKOB, (P (PEKTUBHOE YHCIIO 3IEKT-
POIPHEMHMKOB PacCYHTHIBAaETCA IO popMyIie

n
(X Puows)”
ny=- (55)
iZI pr%omi

Halinennoe 3HadeHWe n, OKpyrisercs Ho Ommkaiilrero MeHBIIETO
1IEJI0ro 9ucia.

B ToM ciyuae, koraa sneKTpONPHEMHHKH B IPyIIe UMEIOT OHHAKO-
BYFO HOMHUHA/NbHYIO MOM{HOCTB, #, = A, TAK KaKk B COOTBETCTBHH C BhIpa-
KeHueM (55)

2
n3 — (an;)M) =n. (56)
anOM

Taxoxke MOXHO IPHBATH M, = A, €CJIM B TPYIINe HOMHHAIBHAS MOII-
HOCTh Hambonbmero OII He Gonee YeM B TPH pa3a IpPEBHINACT HOMH-
HATBHY1O MOIIHOCTh HAHMEHEe MOIIHOIO IPUeMHHKa.

Cpennee 3HaueHHe NOCTOSHHON BpeMEHH HAarpepa JUIA ceTeil Hamnps-
keHueM a0 1 kB, nmraompyx pacnpenesvMrebHbIE MIMHOIPOBOMBL,
MyHKTBI, cOopkd, muthl npussro 10 mMuH. KoadduuumeHtsr pacderHoit
MOIIHOCTH K, MPHHHMAIOTCA 110 CNpaBoYHbIM TabnmmaM (Tabmaua I11.5)
B 3aBUCHMOCTH OT K, H n, [8]. Ilpu n, <4 ana onpeseneHus 3HaueHus K

PEeKOMEHIyeTca NONb30BaThbCs HOMOIPaMMOM, KOTOpas HpHMBOIUTCS B
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PTM 36.18.32.4-92 (pucyHok I11.1). OTMeTHM, YTO U1 SNEKTPUYECKHX
ceTeil HanpsxeHueM 40 1 kB, BBINONHEHHBIX M30JIMPOBAHHBIMH TPOBO-
namu U xabemmu, K, > 1.

PacdeTHas peakTHBHAs MOLIHOCTH HArpy3KH JUIA IHTalOUIHX cerell
HanpspkeHueM 10 1 KB, BHIIONHEHHBIX W30/IMPOBaHHBIMH IIPOBOJAMY H
kabensMH, OrpenenseTcs B 3aBUCHMOCTH OT 1, TIO BBIPAXKCHUAM

n
Qp =113 Ky Ponit89; » €CmHt 1, < 10; 67

i=1

n
O, =2 kyi Pyonitg®; » ecma n,> 10, (38)

i=l

rae tgo; — cpeAHee 3HaYeHHE Ko3(p(HUIMEHTa PEAKTHBHOW MOIIHOCTH -
O JICKTPONPHEMHHKA.

Eciu B rpynne 311 uMeroTcs CHHXPOHHBIE IBUIATENIH HAIPSKEHHEM
10 1 kB, TO y4uTBIBAa€TCS HMX TeHepUpyeMas PEaKTMBHAasA MOIIHOCTS.
Jlnsa sroro B BeipaxkeHwaX (57) m (58) ux cocraBnmomue Ky Puow g9
MOACTABAIOTCA CO 3HAKOM MHAHYC.

TIpH 3Ha4YMTENILHOM YHCIIE 3JIEKTPOIPHEMHHKOB B IPYIINE € LEIbIO Y-
pOIEHHS PacyeToB i1 KaXJAOro y3da NHTaHHs (pacrpeneuTesIsHON
NyHKTa, mKada, COOPKH, PaCHPERSIHTEIFHOTO H MaruCTPAILHOTO MIHHO-
NpPOBOAA, IHTAa CTAHIUH YNPaBJICHHA M T. IL.) 3ICKTPONPHEMHHUKH Liee-
coofpa3Ho rpyInMpoBaTh HO XapaKTepHbIM KareropuaM. K onmHodt xapax-
TepHO#M Kareropuu orHocsTcsa Jll, MMelomue ONHHAKOBOE TEXHOIOIHYE-
CKO€ HasHAYeHHE, a TakKe OLHHAKOBbIC BEPXHHE I'DAHHLIBI BO3MOXKHBKX
3HaueHmit k,; ¥ Ko3dpumenToB peakTUBHOH MomHocTH tg®. Hampumep,
METaUTOPEXKYMUE CTAHKH MEJIKOCEPUITHOTro IMPOU3BOJICTBA, LUTH(OBATE-
HBIE CTaHKH, HACOCHI, KOMIIPECCOPHI, ABUTaTelIb-TEHEPATOPHI U T. 1.

B sToM ciiydae ¢popMyity (54) MOXHO HpPeACTaBHTE KaK

N
};J = Kp ZlKniPHoui s (59
1=

rae K, — cpeasee 3HadeHHe ko3pHUIHEHTa HCIIOMBb30BaHMA I OJTHO-
POJIHBIX 3JIEKTPONPUEMHHKOB I-# XapaKTepHOH KaTEerOpUH;

Pyomi — CYMMapHas HOMHHaTbHast MoIqHOCTE OII i-ro THmna;

N — qucno XxapaKTepHbIX KaTeropiii OZHOPOAHBIX CHIOBHIX OIL

32



CpenﬂeasBemeHHoe 3HAYCHHUC KOS(i)(l)HlII/IeHTa HCITOJIB30BAHHUA

Z ui’ HOMI
K,=5_——. (60)

H
Z HOMI

i=1

PacueTHas peaKTHBHad MOINHOCTHP Harpyskm y3sja IATaHuA IIpH
TpynnupoBaHuH 3I1 mno XapaKTePHBIM KaTerOpHAM OIPEACILICTCA IIO
BBEIPOKCHHSIM

.—1 IZ ui nomztgq)z’ ecma n,<10; (61)
i=1

Z wiProit89; » ecm 15> 10. (62)

ITonnas pacyeTHass MOIIHOCTD IPYMNIb! 3IEKTPONIPUEMHHUKOB pacCIn-

ThIBaeTCs IO GopMyIIe
S, =JB*+0? . (63)

PacueTHBII TOK Harpy3ku rpymisl cuiioBbix OI1 BeI9HCAsS€TCS O BBI-
PaXCHHUIO

e
\/E-UHOM

1€ Upow — HOMHMHAJIbHOE HampshkeHue ceTH Ao 1 kB.

(64)

6.3 Pacuem nexmpuieckux Hazpy30K MaZUCMpaTbHblX WUHONPOE000E
u Ka wunax Hanpaygceruem 0o 1kB yexossix
mpancopmamopusix noocmanyui

PacueTHble MakCHMyMBI aKTHBHOH P, W peakTHBHOH (), Harpy3ox
Ha wmHax HampspkeHueM o 1 kB wexoBbix TII W MarucTpanbHBIX IDH-
HompoBooB (MILl) mpexacTaBiAOTCA KaK COOTBETCTBYIOHMIME CYMMEI
CHJIOBBIX M1 OCBETHTEIIbHBIX HArPYy30K:
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Py =P, + Py (69)
Opn = Op + Doy (66)

rae P, n Q, — akTHBHAs M PeaKTHBHAs CHJIOBbIC HAaIrPy3KHU Ha LIMHAX He-
npsoxeHueM 10 1 kB TII wiM MarucTpaibHOro MUHONPOBOAA COOTBET-
CTBEHHO;

Ppo 1 Oy — aKTHBHAS M PEaKTHBHAA OCBETHTENIBHBIC HArpys3Ki Hi
muHax HanpskendeM a0 1 kB TII wim MarucTpasbHOrO HIMHOMPOBOS:
COOTBETCTBEHHO.

Jlns pByxTpaHc(OpMaTOPHBIX HOJACTAHLMHA PacyeT  3ICKTPUYECKOM
Harpy3Kd BBIIONHSAETCA IO MOJACTAHUMH B IIEJIOM H TOJBKO B 0OOCH(-
BaHHBIX CJTydasX — 10 CEKUHAM COOPHBIX ITHH HHU3MICIO HAPSOKCHHA.

Jina xaxgoro MII u xaxpoii TII ciunosble 21€KTPONIPHEMHYKH LENE-
¢006pa3zHO rpyNIMpPOBaTh MO XapaKTepHBIM KATErOPHAM OHOTO PENMa
paGoThl U ONPEREIIUTH I HUX Cpe/iHue 3HaueHud K, u tgo. Pesynetw-
pyIolIas pacdeTHas aKTHBHAs CHJIOBasA Harpy3ka Ha IIMHAaX HaNpOKeHH
eM g0 1 kB nexossix TII # MarucTpaibHBIX IIHHOTIPOBOJOB OIPENEs-
eTcs 10 K03h GHUUMEeHTY pacyeTHOH MOIMHOCTH IO BhIpaXeHHIO (59).

IMpy 3HAYMUTENPHOM HHCIE JIEKTPONPHEMHHKOB (pacdeT Harpysok
MAruCTPAIBGHBIX [IMHOMPOBOKOB, HEXOBLIX TPaHC(HOPMATOPHBIX TOL-
CTAHIMH, KOpITyca, IPEeANPUATHA) BEJIHIHHY 1, PEKOMEHIYETCA ONpefe-
JATH 110 YNPOIEHHOH (opmyiie

ZZ PHOMi
ny = e, @)

Pyumax

TAC Pymax — HOMMHAIbHAA MOIHOCTE Hanbonbmero OI1, nuraromerocs
ot MI1I wim mus HanpsokeHnem o 1 kB TIIL

Ecin BpruHCIeHHOe no ¢opmysie (67) 3HadeHHe 7, OKa3bIBaeTed
Oonbine GaKTHIECKOTO YKCIA NEKTPOIIPHEMHMKOB 7, TO CIIEXYET IIph-
HATH N, = N.

CpennesspemieHnoe 3HaueHre K, o1 MU wiv mivn HanpsokeHueM
1o 1 kB TII serumcnsgercs no seipaxenuto (60). 3Has K, u n,, no cmpa-

BouHoii Tabmuue I11.6, cocrasenxoi i ML i muH NpH MOCTOSHHOK
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BPEMEHM HarpeBa, paBHoi 2,5 4 (150 MuH), onpeaesnserca Ko3(pHipeHT
pacueTHOM MommHocTH K. Jlns MII w mvn Husmero HanpspkeHus TIL K,
MOXeT OBITb MEHBIIE €AMHHULEBI, PABeH eIHMHULIEC WK Gonblie eIUHMIIBL.
PacyeTHas peakTMBHas MOIIHOCTh HArpy3K# IUIS MAaruCTPaIbHBIX
WIMHONPOBOJOB HA MIMHAX BTOPUYHOTO HanpsokeHus nexosrix TIT onpe-

nensetcs o popMyie

N
QP = Kp Z KHiPHOMitg(Pi - (68)

i=1

C y4eTOM 3JIGKTpHYeCKOH HAarpy3KH OCBEHICHHA pe3yJILTHPYIOMAas
pacueTHas axTHBHas Harpyska MIII mnu Ha c6OPHBIX WHMHAX HH3LMIErO
HanpspkeHus TT1 BEIMHCIIAETCS O BRIPAXKEHMIO

N
PpH = Kp Zi KiFaomi + Ppo s (69)
l:

3HaueHHe pacueTHOH Harpysku Py, Onpeaensercs no ycTaHOBJICHHOM
MOIIIHOCTH CBETOBBIX NPHOOPOB, HalleHHOH Ha OCHOBE CBETOTEXHHYC-
CKOTO pacyeTa, W 110 YAeJbHOH MOIMHOCTH CBETWJIBHHKOB OOIIEro
paBHOMepHOTO ocBemeHud [16].

PesynprHpylomas pacyeTHas peakTHBHas Harpy3ka MarvCTPaIbHOIO
MHHONIPOBOJA WM Ha MIMHAX HanpspkeHHeM Jo 1 kB HaxoaMrcs Mo

bopmyne
N
QpH = Kp ZlKniE{OMitg(pi + on . (70)
1=

Ecmm B cetu Hampsokenuem 10 1 kB TII umMerorcs Gatapen Hu3ko-
BoibTHBIX kopencaropoB (BHK), To pacuerHas peakTHBHasd Harpyska
MIII nam Ha mMHaX BropHdHOro HanpskeHus TI1 onpenensercsa kak

N
Qpﬂ = Kp Zi KHiPHOMitg(pi + on - QHK > (71)
I=

rae QOu — cymMapaas momHocte BHK, ycTaHOBNEHHBIX B CeTH Hamps-
xenueM a0 1 kB. Tlpu sTom nomkHO cobmonateea ycnoBue: Opy > 0.
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Pesynsrupyromas nosiHas MomHocTs MII uian Ha mHHAX HarpsKe-

aveM 1o 1 kB TI1
S =1 /Pgﬂ + Q% - (72)

Pacuernsii Tok Harpy3ku MIII win Ha myHax Hanpspkerumem o 1 kB TI1

S
I, =—=2 (73
SN )

6.4 Pacuem 3nexmpuiecKux Hazpy3oK
ROOBEMHO-MPAHCROPIMHBIX YyCHIAHO0BO0K

JIns nuTaHus TOXBEMHO-TPaHCHOPTHBIX ycTaHOBOK (IITY), k xoTo-
PbIM OTHOCATCH MOCTOBBIE KpaHBI, OAHOOaI0UHEIE ONOpHBIE H HOJBEC-
HBbI€ KpaHBI, JIEKTPHIECKHE TAIM U NEePEeJaTOYHBIE TEJICKKH, IIPUMEHS-
I0TCA TpoJUIeiHble NMHUH. B NoHATHE TPOINEHHON TMHHUH BXOAAT IJIaB-
HBle¢ TpOJUIeH (KOHTaKTHblE MPOBOJHMKH), NMUTAIONas JWHHA (JIMHHUK)
K TJIaBHEIM TPOJUIeAM, KOMMYTALIHOHHBIE amIapaThl H CBETOQOpPHI IJ1as-
HBIX Tpo/UteeB. U1 T/IaBHBIX TPOJLUTEEB MOTYT ObITh IPHMEHEHSHI TPOJ-
JieiiHble IIUHOIPOBOABI H OTKPHITBIC JKECTKHME METALIHYECKHE KOHCT-
pykumH. Bo B3pEIBOOMACHEIX M NOKapoOONacHBIX 30HaxX kiaccoB II-]
# I1-11 muranse IITY ocymecTBiiseTcs ¢ MOMOUIBIO rHOKOro KaGens.

IIpu muranuu [ITY ¢ BCNONBE30BAHUEM TPOJUIEEB pPacyeT MIEKTpHYe-
CKHX Harpy3oK MpOH3BOAUTCA 1A Kaxzoro tposutes. Ecmu ot Tpoames
nuTaeTca Tobko onHa ITTY, To ee pacyeTHas MOIHOCTE IPUHUMAETCA
paBHOH CyMM€ HOMHHAJBHBIX MOIHOCTCH IBYX Haubonee MOIMHBIX
nexkTpoaBHrarenci, npusenacHHbIX k [1B = 100 % [8]:

szpnoul \/HBl +PHOM2 \/I—IB s (74)

1€ Puomi> Prowz — MAaCNOPTHBIE MOLIHOCTH ABYX Haubojee MOIIHBIX
anextpoxasHrareneii, kBT;

I1B;, n IIB, — macniopTHas NPOAOJDKUTENIBHOCTh BKTIOYEHHSA 3THX
ABUTaTesiel (B OTHOCHTEIBHBIX €AHHULAX).

Ecmm snexrponpuBoj Kakoro-mubo yerpoiictea ITTY ocymectsuser-
Cs ABYyMA OJHOBPEMEHHO BIJTIOYAEMBIMH 3EKTPOABHUTATEIIAMH, TO OHH
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paccMaTpuBaloTess Kak oaus D1 ¢ HOMHHAIEHOH MONIHOCTBIO, PaBHOM
CyMMe HOMHHAJIBHBIX MOIIHOCTEH 3THX ICKTPOJBHIaTesIcH, IIPHBE/ICH-
Heix k 1B = 100 %.

PacueTHBI TOK, 10 KOTOPOMY OCYIIECTBISAETCS BHIGOp cedyeHHs rub-
KOro TOKOIOZBOAA IIM TPOJUIes MO YCJIOBUIO AOIYCTHMOIO HarpeBa, a
TaKXKe HOMHHATHHOT'O TOKa TOKOCHEMHMKA, ONpeJesIIeTCs N0 BRIPAKCHHIO

Py

(75)
\/— HOM COS(p
rie COSQ — CpeHee 3HaYeHHe k03¢ PHIIHeHTa MOIIHOCTH 3JIEKTPOABHIa-
teneit [ITY.

Jiis KpaHOBBIX 3jIeKTpoaBHraTtelieil ¢ ¢a3HBIM POTOPOM B pacdeTrax
ciaeayeT MpUHAMATh K03 dumeHT MomHocTH cos® = 0,6 (tgp = 1,33), a
WS HNIEKTPOABUraTesigi ¢ KOPOTKO3aMKHYTBIM POTOPOM, IIPHMEHAEMbIX
#a [ITY reGonpimoii rpyzonoaseMBocTH, — cos@ = 0,5 (tgo = 1,73).

Pacuer snexrpudeckod Harpysku Heckonbkux [TV, nmurarompxcsa or
06Ierc TPoJLIes, BHLIIONHAETCA AHAJOTMYHO PacdeTy IHTAIOIMX CeTeH
nanpsoxeHdeM 1o 1 kB. JUig 3Toro HCHoONB3yIoTcs HOMHHAJIBHEIE MOITHO-
CTH 3JIeKTPOABHUTaTeNIel pH nacopTHHIX 3HadeHwsIX I1B, T. e. He npuBe-
nennbie K 1B = 100 %. KoagdumenTsl HenoIb30BaHus IIPUHMMAIOTCS
10 CIIPaBOYHEIM MaTepHanaMm. B xofe mposeneHus obcnenoBaHusA JeHCT-
BYIOHIMX TIPOM3BOACTB MO 3nekrponorpednenmo IITY cpeanectaticT-
yeckue 3HaYeHUd K, HO/DKHB! YCTaHABIHUBATHCA 10 HOMUHAJIBHBIM MO~
HOCTSM KPaHOBBIX 3JIeKTpoABHraTesicH mpu ux nacnoprheix I1B.

Jna pacdera pe3ynsTHpyiomei Harpysku nexoBslx TII, oT koTOpBIX
muratoress ITTY, wucmonas3yroTcs NaclopTHRIE MOIIHOCTH KPaHOBBIX
anexTpoaBurareseii (6e3 mpusexenns x IIB = 100 %). Jro oTHocHTCA
TAKOKe U K TeM CiydasM, koraa ot TII nuraercs Tonpxo ogHa [ITY.

6.5 Pacuem 3nekmpuiecKux Hazpy3oK 3eKMPORPpUEMHUKOB
Hanpascenuem 0o 1 kB e yenom no yexy, Kopnycy u npeonpusamuo

Pacyer SneKkTPHYECKMX HArpy30K BBINOJHAETCA VIS KaXOOro Iexa
¥ TIPOM3BOACTBEHHOrO KOPITyca MPOMBIIUIEHHOro mpeanpustit. Koym-
YeCTBO BBIMOJIHACMBIX PacyeTOB ONPEASIAETCA FEHEPAJbHBIM IUIAHOM
NPEeANIPUATHA M SHEPrOEMKOCTBIO IPOH3BOACTBA.
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Ecii mpoMBIIIJICHHOE INPEINPHATHE COCTOMT M3 HECKOJBKHX He-
6ONpIINX EXOB, pa3MeIaeMbIX B OTACIBHBIX 3HAHUIX, H IAJIS €r0 NUTa-
HHA AOCTATOYHO YCTaHOBKHM HeckoibkuX TII, To pacdeT siekTpudeckor
HAarpy3ku Ha HanpsxeHud Ao 1 xB mpousBoauTca Ajis NpeANpusTHA
B uejaoM. IIpu 5ToOM BBIIONHAETCA pacdeT Harpy30K NHTAIOMHMX CeTed
¥ Ha mKHax HanpsokeHueM 1o 1 kB TII no MeToaukaM, pacCCMOTPEHHEIM
B NpeABLIYIUX pa3jeax.

Ecnu B 1exe He mpexycMaTpHBaeTcA ycraHoBka TII, To muraHHe ee
Harpy30K OCYIIECTBIIAETCA IO JMHHAM HanpskeHHeM 1o 1 xB. Harpys-
ku crtoBbIX JIT nexa B 3TOM ciiyyae ONpenesioTca Kak IS CHIIOBBIX
IMTAIOINNX ceTel 0 METoNHKe, H3I0XKEeHHOH B paszene 6.2. IIpu Heob-
XOIMMOCTH B 00mIeH Harpyske Hexa yIWThIBaeTCS Harpyska 3JIeKTpuye-
ckoro oceemeHHus ¥ MomHOCTh BHK, ycTaHOBIEHHBIX B UEXOBOM ceTH
HanpspxeHreM 10 1 kB.

CyIecTBYIOT NpeANPHATHS, COCTOAIIHE W3 [JIABHOTO KOpIyca, rae
pa3sMElIEHO OCHOBHOE NPOH3BOACTBO, H PJia BCIIOMOTaTebHEIX LIEXOB H
coOpyXeHHif ¢ HE3HAYMTENBHBIM 3MICKTPOHOTpeOicHEM, MHTAHUE KO-
TOPHIX MPEATIOIAraeTCsi OCYIIECTBUTh OT OTACIBHO CTOAINMX MM ¢60-
KHPOBaHHBIX CO 3[aHMAMH BCIIOMOraTtejbHBIX LeXOB TpaHCdOpMAarTop-
HBIX mojcTaHimi. B 3ToM ciiydae pacder 3JieKTPHYECKHX HArpy3ok
ocymiecTBigeTcs oTAeNbHO i Il HanpsokenweM g0 1 kB rmaeHoro
kopryca u mis OI1 Hanpsxennem o 1 kB Bcex BCIIOMOraTeNBpHBIX Lie-
X0B M coopyxeHuit. IIpu MATaHMH BCIIOMOraTeNbHBIX LIEXOB M COOPYXKe-
HMI1 OT LIIEXOBBIX TPaHC(OPMATOPHBIX HOACTAHLMIA [JIABHOIO KOPITyCa pac-
4eT 3JICKTpHYecKHX Harpysok OI1 HanpsxenueM no 1 kB BemonHseTCH
JUIS IPEATIPUATHA B LIEJIOM.

B Tex ciywasx, Koraa npeAnpHATHE COCTOMT M3 HECKOJBKUX BHEPro-
€MKHX KOpITycOB (37aHuif), pacyeT dIeKTPHYECKHX HArpy3oK Ha. Harps-
xeHpM 1o 1 xB mpou3soaMTcs i KaXIoro Kopiyca oraenbHo. Ilpu
3JIeKTPOCHa0XXEHHM 3HEPTroeMKoro Hexa ¢ nomousio TII pacuer anexrpu-
YEeCKHX Harpy30K BBIIOHACTCA TaK, KaK 3TO U3I0XKEHO B pazgeie 6.3.

Ecnu B 1iexe mpeamnosaraeTcs ycTaHOBKA HECKOMBKHX TpaHcdopma-
TOpOB, paboTaromux Ha OOLIyI0 Harpy3Ky, TO pacyeT HpPOH3BOIMTCSH B
MPEeMIONOKEHNH, 9TO HPUMEHAIOTCH TPaHCPOPMATOPbl OJHOTO THIIO-
pa3sMepa ¢ OMHAaKOBBIM K03 DHIHEHTOM 3arpy3Ku — aKTUBHAs H peak-
THBHAS HArpy3K¥ LieXa pacnpeleNifloTcs Mexay TpaHchopMaTopamu
noposHy. Korna MOIHOCTH TpaHC(OPMAaTOpOB pa3HBIe, Harpy3KH pac-
MpeAeAIOTCS NPONOPLIHOHAIBEHO HX HOMHHAIBHBIM MOLTHOCTSM.
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6.6 Onpedenenue pacuemuslx RAZPY30K KADeAbHbIX TUH U
Hanpascenuem 6—10 kB

Jna kabeneit HanpsbkeHuneM 6 kB W BB, NMUTAIOIUX LIEXOBBIC
TpaHC(OPMATOPHBIE ITOJICTAHIMH, BHICOKOBOJIBFTHBIE HJIEKTPONPHEMHUKH
H pacripefieIuTeIbHEIEe YCTPOMCTBA, 3HaY€HUE ITOCTOSIHHOH BpeMEHH Ha-
rpesa npunaro 30 muH. B aToM cirydae pestaunHa K, = 1.

PacueTnas axTHBHasg MOIIHOCTE KabeIbHOH JIMHHH 37IEKTPOTICpEAadH
onpenensercs no hpopmyne

N
Ppn = _ZiKm’Puomi +Ppo +AP;, (76)
i=

rae N — KOJIM9eCTBO IPYIHI CHIOBBIX 3JIEKTPOIIPHEMHHKOB, ITMTAIOIUXCS
110 IHHUH B HOPMAILHOM peXHME;
K,;— cpenree 3HaueHHe KO3(PHIHEHTa HCITOIB30BaHMS JUIA DNIEKT-
PONPHEMHHKOB I~ IpyHIIbI;
Pyori — CyMMapHas HOMHHaTBHAA MOITHOCTH CioBbIX 11 i-if rpyrmer;
Py, — obmas pacueTHad aKTHBHasg HArpy3ka CBETOBEIX NMPHOOPOE,
MUTAIOIHXCA [0 JIHHAHM;
AP, — noTepH aKTHBHOH MOIIHOCTH B CWIOBOM TpaHC(OopMaTope
(TpancopmaTopax), HHTAIOMIEMCS 1O JINHHA B HOPMAJIBHOM PEXHME.
Tlorepr axTHBHOM MOLIHOCTM B CWIOBOM TPaHC(OPMATOpe BBIYHC-
nMOTCA 10 popmyie

S
AP, = AR, +AR (), 7

HOM

rae-APy — IOTEPH XONOCTOro Xo/ia Tpanchopmaropa, KBT;
AP, — TOTEpH KOPOTKOIO 3aMbIKaHMs TpaHchopMaTopa, KBT;
S\ om — HOMHHaJIbHAS MOIHOCTH TpaHcdopMaropa, KB-A.

P acucTHada peaKTHBHaﬂ MOIITHOCTE THHUH
N
Ops = ZIKHI'PHOMI' 89+ Opo + AQ ~ O (78)
I=
TAe tgp; — cpeiHee 3HaueHHe KO>P(HLMEHTAa PEaKTHBHOH MOIHOCTH

i~ TPYNIbI CHIIOBBIX JIEKTPONPHEMHHKOB;
39



Opo — 0OIas pacueTHAt PeaKTHBHAsA HArpy3Ka CBETOBBIX IPHOOPOB,
OHTAIOIHXCA 110 JINHHH,;

AQ, — noTepH peaKTHBHO! MOIHOCTH B CHJIOBOM TpaHcdopmarope
(TpancdopMaTopax), MHTAIOMEMC 110 JINHHU B HOPMaJIBHOM PeXUMe;

Q. — cymmapHas MomHocTh BHK, ycTaHOBNIEHHBIX B CeTSX Hamps-
xeHMeM 1o 1 KB TpaHchOpMaTopoB, MATAXOMIMXCS 1O JIMHAM B HOpMaJlb-

HOM DEeXHMe.
TMoTepn peakTHBHOM MOIHOCTH B CHJIOBOM TpaHC(opmaTope ompe-

JesstoTes mo gopmyine

2
S S
AQ, ==BM (1 LU |21y, 79
Or loo(x K(SHOMJ) 79

rae I, — Tok xonoctoro xoxa Tpancgopmaropa, %;
U, — HarpshkeHHe KOPOTKOro 3aMbIKaHMsA TpaHcpopmaropa, %.
PacyeTHBIC aKTHBHA3 M PEaKTHBHAsA Harpy3ky KaGenpHOH JIMHUY, ITH-
Tarome# BRICOKOBOJNBTHBIN exTpoasurarens (O1), onpenensiorcss no
CIIEAYIOMMM BBIPRKESHUAM:

Pon=ka - Pruows (80)
Qpn=ku'P)mou'tg(Pa (81)

rae Puom — HOMHHAJIBHAS MOITHOCTB 3JIEKTPOABHraTesd, KBT;
tg @ — cpemHee 3HaYeHHe Ko3dHIeHTa peakTMBHOM MomHOCTH O/1.

Ecay TexHOJIOraMH 3ajaHbl 3HaveHus k, Ko3(pUIMEHTOB 3arpys3ku
O/, TO OHM HCTIOJIB3YIOTCS B pacueTax BMECTO Ky

Ple = ka ) leou; (82)
Opn=ks * Pruon - 180 . (83)

Ilpy muranyyd 1o KabGenapHOH JIMHUM HanpsokeHueM 6-10 kB rpymnes
QI gucnoMm N, pacueTHbIe Harpy3KH BEITUCIIIOTCS 10 GOpMysiaM

Ny
Ppﬂ = ZKm' 'Pm{om'; (84)

i=1

Nn
O = 2 Ky * Pyors " 1805 (85)

=1
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rae K, — koadpduupenT ucrons30BaHus (WM 3arpy3KH) i-ro 3JeKTpo-
IBUTaTeIs;

P 5omi — HOMHHAQIIBHAsE MOOTHOCTB i-10 D/1;

tg @; — K03 HHIMEHT peaKTHBHOM MOIHOCTH i-r0 ICKTPOABHT aTeIIA.

Jins cuaxponubix neurareneit (C/) nanpsxenueM 6—10 xB, umero-
IMX HOMHHAIBGHYIO MOIHOCTb P 0y Goslee 2500 kBt wnm 9acToTy Bpa-
IeHus poropa n Gonee 1000 MMH ', Y9HTHIBaeTCA reHepupyeMas HOMH-
Ha/lbHasl PEaKTHBHAA MOIMIHOCTD oy, KOTOPAs HCHIOJNB3YETCS I KOM-
IIeHCAI[UH peaKTHBHEIX Harpy3ok. B stoM ciryyae

Qpﬂ = Onnom = Prgron * 18Puono (86)

rae tgQuox — HOMHHAIBHBIA k03¢ dHmenT peakTHBHONH MomHOocTH ClI,
NPMHUMAEMBIH 11O MACTIOPTHBIM NAHHBIM (IIPH HX OTCYTCTBHM €00y =
=(,48).

Hdanee onpeaenseTcs MojiHas pacdeTHass MOITHOCTE JIHHHH

Spn = \/ R p2n + Q[%n 87)

I _-___EB"_._
R \/EUHOM .

PacyeTHpIil TOK HCIOJB3yeTCA NpPH BbIOOpe CedeHMH TOKONPOBOIA-
KX XU Kabess Mo S9KOHOMMIECKOH IUIOTHOCTH TOKA M 9NIeKTpoobopy-
JOBaHHA, YCTAHABAWBAEMOrO Ha JIUHHIL

¥ paC4ETHBIH TOK

(88)

6.7 Onpedeneniue pacuemnblx HAZPY3OK RA WAURAX HANPAJICEHUEM
610 kB PII u 21a6HbIX NOHUMCAIOWUX NOOCMAHYLI

OCHOBHBIMH MOTPEOHTEAMH 3/IEKTPOSHEPTHH Ha HalpsbkeHuH 6—10 kB
ABJLIIOTCA DJIEKTPOABHTaTENM, TPAHCGOPMATOpPHEIE MOHIKAIOIIME MOA-
CTaHIMH, IIpeoOpa3oBaTe/IbHBIC NOACTAHIMH M YCTAHOBKH, TEPMHUIECKHE
IEKTPOYCTAHOBKH.

Jlo BHIMOJIHEHMsI pacyeTa DIeKTPHUYECKHMX HArpy3oK CleAyeT ocyle-
CTBHTH IIPHUBS3KY NOTpebuTeneil HanpsxeHueM 6—10 kB k PI1, I'THI wiu
[II'B, ucxoms U3 HX TEPPHTOPHAIBLHOIO PacnoJIOKeHUsA H TpeGoBaHMiA
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K HaJeXHOCTH 3jekTpocHabxenna. IIpu 5TOM Hafo CTpEeMHTHECA K paB-
HOMEPHO# 3arpy3Ke ceKiMi cOOpPHBIX MKH HanpsokeneM 6—10 xB.
PesynbTHpyIomas Harpy3ka Ha CTOPOHE BBICOKOTO HaNpsKEHHA BbI-
YUCTISETCS C YYETOM IPUMEHAEMBIX CPeICTB KOMIIEHCAIIMH PEaKTHBHOM
MOIIHOCTH H IIOTEPE MOIHOCTH B TpaHcopMaTopax.
PacdeTHas akTHBHAg Harpy3Ka NperpHATHa (Ha MIHMHAX HAIIPsKCHH-
eM 610 xB PII, I'TITT wiu ITI'B) onpenensercs no ¢opMyie

m m Ny
PpE=KoZlKuiPn0Mi+ZIPpoi+ZAPT1‘ > (39)
i= i=

i=1

rae K, — k03¢ ¢pHuHeHT OJHOBPEMEHHOCTH MakCHMYMOB Harpy3oK;

m — 9HCIIO MPUCOe THHEeHMH Ha COOPHBIX IIMHAaX HarpsbkenrieM 6—10 kB
PIL, I'TH1 ywn ITB, BK1i09ast BEICOKOBOALTHBIE JIEKTPONIPHEMHHKH;

K, — cpenHee 3HaueHue KodddHuIMeHTa HCTIONB30BAHMA i-T0 IIPHCO-
S/IMHCHHA;

Poyi— CyMMapHas HOMMHAIbHAS MOIMHOCTE 3JIEKTPONPHEMHHKOB
i-ro IpucoeAMHEHNA (1)1 BBICOKOBOJIBTHOIO ABUraTed — Pyoy);

Pyi — CyMMapHas pacyeTHas aKTHBHAas OCBETUTENIbHAd HArpyska
i-ro MPUCOCAUHEHMS;

N; — konugecTBO CHIIOBBIX Tpancgopmaropor B COC npeanpustus;

AP,; — moTepH aKTHBHOM MOUIHOCTH B i-M TpaHchopMaTope.

PacueTHas peakTHBHAs HArpy3Ka NpeJNpHATHA Ha HIMHAX Hanpske-
nueM 610 xB PI1, I'TIIT wym I'B Beraucnsgercs 1o BRIPAKESHHIO

m m Ny Ny
QpZ =K, (Z K i Faomit89; — Oron) + ZIoni + 21 AQy -2, O » (90)
i= i=1

i=1 i=1

rae tgo; — cpeiHee 3HadeHHe k0dbdUIMeHTa PEaKTUBHON MOIIHOCTH
i-rO NpUCOC AHHECHHA,

Omow — CYMMapHasi HOMHHAIbHAsA PEeakTUBHAS MOIIHOCTD, FEHEpHpYe-
Mag CJI HanpsokeHueM 6—10 kB, umeromumu Py, > 2500 kBT wiu gac-
TOTy 060poTOB 71 > 1000 MUK (3TH ABHTATE/M He BXOMAT B THCIIO m);

Upo — CyMMapHast pacdeTHas peakTUBHAs OCBETHTE/IbHAA Harpy3Ka i-1o
[OPUCOEAHHEHHUSA;

N, — obmee xonmyecTBo Oarapeil KOHAECHCATOPOB, YCTAHOBJICHHbIX
B ceTsx HanpsbkeHueM no 1 kB u 6-10 xB;

Oy — HOMUHATBHAA MOIHOCTH i-# KOHICHCAaTOPHOH YCTAaHOBKH.
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Bennunna K, npunumaercs o [7, 8, 14] wm tabmune I11.7 B 3a8u-
CHMOCTH OT YHCJIa 7 M CPEJHEB3BEUICHHOTO 3HaYeHHs Ko3(HuuueHTa
HCITIOJIb30BaHHA CHIIOBBIX 3JICKTPOIIPHEMHUKOB :

oD

ITonsas MOIMHOCTH pacdeTHOM Harpy3KH Ha INMHAX HanpsDKEHUEM
610 xB PIL, I'TITT umu ITI'B Brraucisercs no ¢opmyine

Sps =1 /1;,%: +0% . (92)

PacuerHbiif TOK Harpy3ku noTpeGHTeNe, MATAIOMUXCS OT WIHH Ha-
npsxxenueM 6—10 kB PT1, I'TITT v ITTB:

S
Ly =—=E28 (93)
P U

171€ Uyon — HOMHHATTBHOE HATIPSDKEHHE SACKTPHICSCKOM CETH.

Pacyer Harpy3ku NpHCOeIHHEHHBIX NOTpeOHTeNel 3JIeKTPO3HEPrHH
BBITOJTHAETCA )L Kaxoro PY 6-10 xB. PacyetHy1o Harpysky xaxmoi
CeKLHM COOPHBIX INHH HampsokeHHeM 6—10 KB B HOpMaTBHOM pexume
PEKOMEHy€eTCsI MPHHUMATh Kak MpoH3BeleHHe oOmieil Harpy3ku H Ko-
appuumenra 0,6, yIUTHIBAIOLIEro HEPaBHOMEPHOCTE pacipeNeieHUs Ha-
IPY3KHM 110 CEKIHsM COOpHBIX mud [8]:

Spe = 0,65,z (94)

B 060cHOBaHHBIX CJIydasdX MOrYT OBITH BBHINOJIHEHB! JNOIIOJIHUTEIH-
HbIe PaCYeThl 10 BHIABJICHHIO PAaCYCTHOMN HAarpy3Ku I KaXKXOM CEKIHH
cbopHbIX muH PY 6-10 xB.

PacueTHble Harpy3ky NPeONPHSTHS YTOTHAIOTCA MOC/IE PacdeTa KOM-
TNEeHCALHMH PEaKTHBHOM MOIIHOCTH.

B sakiroyeHMe OTMETHM HEKOTODBIC JOTIONHHMTEIEHbBIE BO3MOKHOCTH
PacCMOTPEHHOI'O METOJA, KOTOphIe HPH HeOOXOMMMOCTH MOTYT OBITH pea-
JM30BaHE! NIPH MPOCKTUPOBAHHH NWTAIOMNX ceTel HanpsbkeHueM 0 | kB.
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Pacuer 25eKTpHYECKIX HArpy30K MHTAIOMMX CETEH IPOU3BOUTCS, Kak
MPaBHNO, B LEJUIX ONMpPEJEICHUS PAaCcIeTHOIO TOKa, COTJIaCHO KOTOPOMY
BEIGHpaeTca cedenne kabens nmo HarpeBy. B PTM 36.18.32.4-92 «Vkasa-
HAA [0 pacdeTy 3JIEKTPUYECKHX HATpy30K» Uil BeiOopa Kabeneit M npo-
BOAOB MMTAIOIMX ceTeil HanpspkeHueM 1o 1 kB npuHATa NOCTOAHHAS
BpemenH Harpesa T, = 10 MHH 3710 03HagaeT, YTO MUTAIOIIUE CETH C IIpo-
BOJHHKAMH CEYeHHEM 25 MM® ¥ Gojlee BHIGMPAIOTCS C HEKOTOPBIM 3ama-
coM. YUHTHIBas M3BECTHYIO HEOTPEACICHHOCTh HM3KOBOJIBTHOMR 3JICKTpH-
4eCKOM Harpy3KH H3-3a YacTHIX M3MCHEHHIi B TEXHONOTHM K 060pya0Ba-
HHH, 3TO JOIYIIEHHE CIIEAYEeT CYATaTh NPUEMIIEMBIM.

B To ke BpeMs B NPAKTHKE HNPOSKTHPOBAHHA MPOM3BOHACTBEHHBIX
06BEKTOB MOTYT MMETh MECTO CiIydad, KOrqa HeOOXONMMO OTIpEeeNtTS
JIOTyCTHMYIO TOKOBYIO HAarpysKy JUIs yKe IpOJIOKEHHBIX kKabeneit. 31o,
Kak MpaBuio, Tpebyercs NpH PEKOHCTPYKUMM WIM TEXHHYECKOM Iepe-
BOOPY’>KEHHY NPOMBIILIEHHBIX npexnpuatuil. C yueroM dakTHueckol
NOCTOSHHOM BpEeMEHH HarpeBa paHee NMpOJIOKEHHOro kabens (BhIOpaH-
Horo m3 ycnoBusa T, = 10 MHH) MOXXHO OIPEHCNHTH JONOIHHUTENIHHYIO
SIEKTPHUYECKYIO HAarpy3Ky, KOTOPYIO JIONMYCTHMO 3allHTaTh C MOMOIIBI0
sroro xabens. C sroit nensio B [8] npuBeneHs! Tabiuupl ompeneeHns
xo>dduipeHTa pacyeTHOH MOIIHOCTH INHTAIOMMX CeTeH AJIA IOCTOSH-
HBEIX BpeMeHH Harpepa nposoannkoB 10 < T,< 20,20 <7, <30,30<T,
< 40 u 7, > 40 mun. Ucnosnp3oBaHie 5THX K03(PPUIMEHTOB 1103BOJISET
YTOYHHTH PACHETHBIH TOK HArpy3KH JIHHHH.

Cremyer OTMETHTB, YTO BJIHSIHHE NIOCTOSHHOM BpEMEHH Harpesa Ipo-
BOJHHKOB Ha Pac4eTHYIO 3JIEKTPHUECKYIO Harpy3Ky Gojiee cymecTBEHHO
NMpH HE3HAYHTEIBHOM YHCIIE 3/CKTPONPHEMHHKOB (1, < 10) u Hebosb-
HIMX 3HAYEeHHAX CPEeRHEB3BEUICHHOTO KO3(pQHIHEHTa HCHOJIb30BaHHS
Ky <0,3).

Ilpamep 1. Onpenennrte pacdeTHple HArpy3Kd TOKApHOI'O CTAaHKa
MEJIKOCEPHITHOro MpPOM3BOJICTBA, HMEIOLIEro INPUBOXA C TpeMs AacHH-
XPOHHBIMH 3JICKTpOABHraTe IsMH MomHocteio 11; 1,5 u 0,55 xBr. Ho-
MHH&IBHOE HanpskeHue cerd 400 B.

Pewenue. Ilo Tabmne I11.1 npurmaem k, = 0,14 u cose = 0,5 (tgo =
=1,73). YcranoBneHHas MODIHOCTE YIEKTPONPHEMHMKOB CTaHKa

Pyow =11 +1,5+0,55 =13,05 xBr.
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O heKTHBHOE TUCIIO ANEKTPOIIPUEMHHUKOB I1o dopmyne (55)

13,05°

n, = =1,38.
> 112 +1,5% +0,55°

OxpyrisieM n, o Gipkalluero Heloro 4Mcia, T. €. HpHHUMaceM h, = 1.
3arem no Tabmaue I11.5 mns n, = 1 u K, = 0,14 onpenensem K. Jing sroro
BOCIIOJIE3YEMCH M3BECTHBIM M3 MATEMATUKW METOAOM JMHeHOi uHTep-
nosumy. CorjlacHO ZaHHOMY METONY U apTyMEHTa X, HaXOAAUerocsa
MeX Ay 3HaYEeHHSIMH X| H X, KOTOPBIM COOTBETCTBYIOT BEJIHYMHEL Vi U V7,
3HaUYCHHE QYHKIMH Y OnpeeNAeTcs 0 BHPAKEHHIO

x—

X;
yEn+—20n-n).
Xy

Xy —

Hna paccmarpusaemoro npaMepa y = K, a x = K,. CrrenopatessHo,
Nn=83,=533;x=0,1;x,=0,15;x=0,14

=8+ 212705 33 gy 5,86.
0,15-0,1
PacyeTHas akTUBHA® Harpyska CTaHKa IT0 BEIPRKEHHIO (54)
P,=5,86-0,14 - 13,05 =10,7 xBr.

Tak xak pacueTHast aKTHBHAS HArpy3ka MEHBINE HOMHMHANLHON MOII-
HoctH HanGonemero apurarens (10,71 < 11), To npunumaem P, = 11 kBT.
PacueTHas peakTHBHas Harpy3ka 1o BeIpakeHuio (57)

Op=1,1-0,14-13,05- 1,73 = 3,5 x=ap.

Honnxas MomHOCTE pacquHofi Harpy3ku

S, =12 +3,5 =11,5 B A.

PacyeTHsIi TOK OTBETBIEHHS K CTAHKY

I = 11,5

P J3.0,4

=16,7A.
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Ipamep 2. OnpemeauTs Pacd4eTHEIC HArpy3KH TIPYINIBI CHJIOBBIX
3IeKTPONPUEMHHKOB [UIHTEIBHOIO peXHMa paboTsl 1O ClieyIouruM

JaHHbIM:
10 npuemnmxos no 7,5 kBT; K, = 0,35; cos ¢ = 0,65;tg ¢ = 1,17;
4 npuemuuka no 15 kBt; K, = 0,2; cos ¢ = 0,6; tg ¢ = 1,33;
5 npuemnukos 1o 22 xBT; K, = 0,14; cos ¢ = 0,5; tg ¢ = 1,73.
HomunanbHoe Hanpsbkerue cetd 400 B.

Pewtenue. OnpesieliM YCTAHOBJICHHYI0 MOINHOCTD 3MCKTPOFIPHEM-
HHKOB T'PYTIITBI

Poou=10-75+4-15+5-22=75+ 60+ 110 =245 kBr.
Tlo dopmyse (60) HaitneM rpynmnoBoi k03pGULMEHT HCTIOIL30BAHU

0,35-75+0,2-60+0,17-110 _26,3+12,0415,4 53,7
K, = = =222-0,22,
245 245 245

D¢ dexkTHBHOE HUCIO MEKTPONPHEMHHKOB BBIMHCI/IIEM O BhIpaXE-
Huto (595)

_ 2457
10-7,52 +4-15% +5.222

ny =15,5.

TIpunumaem 3Havenme n, = 15. lanee no tabmue I11.5 i K, = 0,22
4 n, = 15 nyTeM JHHeHHO# HHTepHONALHH Haxomum Ky = 1,21,
PacueTHas aKTUBHAs HArpy3Ka rpyIibl IPHEMHMKOB 110 opmyiie (59)

P,=1,2153,7=65,0xBr.

PacyeTHas peaKTHBHAsA HATPy3Ka I'PYNIBl CHIOBBIX 3JIEKTPOIIPHEM-
HHKOB OIIpeJe/IACTCA 10 BhIpaskeHHIO (62)

0,=263-1,17+12-1,33+15,4-1,73 = 73,4 xsap.

TosmHas MOIMHOCTD Harpy3KH BhaucIsieTcs o ¢popmyne (63)

S, =+/657 +73,4% =98,0 KB -A.
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Pacyernsblii Tok rpynmst 211 no (64)

98,0
J3-0,4

IIpamep 3. OnpenenuTs pacdeTHYO HArpy3Ky TPOJUICHHOH JTHHWH,
0T KOTOPOH IMTaeTcs MOCTOBOMH KpaH rpysonoabeMHocTeio 10 T. Ha kpane
YCTaHOBJIEHKR! CIICAYIOMIME ITEKTPOABUTATENN ¢ KOPOTKO3AMKHYTBIM POTO-
poM: noabeMa rpysa — 11 kBT; nepenBmxeHms Tesiexxks — 7,5 kBT; nepe-
IBIDKEHHMS MOCTa — JBa JBUTrartesia no 2,2 kBT, KOTOphIe BKIHOYAIOTCA
0JHOBpeMeHHO. [lacriopTHas npomOILKATEIPHOCT BKITIOYCHHS IBHIATE-
neif IIB = 40 %; cos ¢ = 0,5. HoMHHanpHOE HanpspDKeHHE 3JIeKTpHYe-

ckoit cetu 400 B.

I, =141,7A.

Pewenue. 1o popmyte (74) onpenenseM pacdeTHYIO MOIIHOCTE Kpa-
HOBOM YCTaHOBKH

P,=11-0,4 +7,5-/0,4 = 11,7 xBr.
Pac4eTHBI TOK TPOJUIEHHOH JIMHAM [0 BEIpaxkeHHIO (75)

w7
J3-0,4-0,5

IIpamep 4. OnpenesATh pacueTHBIE CHIOBBIE HAIPY3KH Ha Hampske-
w10 1 kB npou3BoAaCcTBEHHOro KOpITyca MAITMHOCTPOHTEILHOIO 3aB0-
Ja. YCTaHOBJICHHAs MOLIHOCTH JJIEKTPONPHEMHHKOB XapaKTepHbIX KaTe-
ropui npuBeIcHa B TabuIe 3. A

I, 33,7 A.

Tabifuua 3 — MexonHele qaHHbIE VIS pacdeTa JIEKTPHYECKHX HArpy30K
Kopmyca

Yueno | MOUMOCTs | O6Wwad | Cpexpee 3nauekue
Hanmenosanue s | Haubonk- | MommocTs
3MeKTPOIIPUEMHHMKOB m'r.’ mwero OII, 311, K, |coso| tgo
kBT kBT
1 2 3 4 5 6 7
Cranku MesikocepuitHoro | 172 45 2160 0,14 10,50 | 1,73
POU3BOACTBA
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Oxondanue Tabmuirs 3

1 2 3 4 5 6 7

Crauku ¢ 0¢060 Tkensm | 74 75 3480 0,24 1 0,65 | 1,17

€XKUMOM paboThl
ABToOMaTH4E€CKHE TIOTOU- | 245 37 2450 0,60 | 0,70 1 1,02
Hbi€ JTUHHH
IMeuu conpoTHBICHHA 20 120 1500 0,50 | 0,95 0,33
¢ HeaBTOMATUIECKOH
3arpy3koit
Kpanbl, Tensdepst 62 28 350 0,10 10,50 [ 1,73
(npu I1B = 40 %)
Hacoch 30 110 2800 0,70 ] 0,80 | 0,75
BeHTHJIATOPBI 70 55 1620 0,80 | 0,80 | 0,75
Htoro: 673 - 14360 | 046 - -

Pewenue. HaiineMm cpeaHeB3BemeHHoe 3Ha9eHMe KodbduiieHTa ne-
noss3oBanus i Il kopryca no dopmyne (60)

0,14-2160+0,24-3480+0,6- 2450+0,5-1500+0,1-350 +0,7 - 2800+ 0,8- 1620
Kﬂ =
14360
_302,4+835,2+1470,0+750,0+35,0+1960,0+1296,0 66486

0,46.
14360 14360

ITo popmyne (67) BbrumicnsieM 3¢ PeKTHBHOE YUCIIO BNIEKTPONPHEMHH-
KOB KOpITyca

2-14360
n, =-——

, =239,3.
120

Ipunumaem 7, =239 u no tabmuue I11.6 myrem nuneiHol wHTep-

noJsILMY onpenesieM koadduuent pacyeTHol momuoctu K, = 0,73.
BarumcnseM pacueTHylo akTHBHYIO Harpysky Ol kopmyca Ha Hanps-
xenue 0,4 xB no popmyne (59)

Pp,=0,73 - 6648,6 = 4853,5 kBr.

Haxonvm pacueTHy!o peakTHBHYIO Harpy3Ky KOpIyca IO BbIpaxe-
HUIO (68)
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0,=0,73(302,4-1,73+835,2- 1,17+ 1470-1,02+750,0-0,33+35-1,73+
+1960,0-0,75+1296-0,75)=0,73-5749,8 = 4197,3 ksap.

IlonHas pacueTHas HArpy3ka KOpIyca onpezessiercs o gopmyie (63)

S, =1/4853,5% +4197,52 = 6416,7 B A.

IIpamep 5. OnpenesuTs pacyeTHbIC HAarpy3Ky NpPeANpUATHA Ha OIH-
Hax HanpspkenneM 10 kB aByxcexkuuonHoro PII, UMeromero mecTs IIpu-
coemanenmif. Kaxpas cexupsa PIT uMeer 1o TpH NpUCOETHHEHHs. Y CTa-
HOBIGHHbIE MOIHOCTH CHJIOBBIX 3JIEKTPONPHEMHUKOB IIPHCOCAMHEHHH
Py = 5600; 6700; 8000; 7600; 6300; 8500 xBt. Cpennne 3Ha4eHHI KO-
spduimenToB Henmonms3oBanud K, = 0,4; 0,2; 0,3; 0,14; 0,25; 0,35, xoa3¢-
duiHeHTOB peakTHBHON MomHOCTH tgQ = 0,425 0,48; 0,5; 0,55; 0,46; 0,47.
CymmapHas pacyeTHas Harpy3ka OCBEIeHMA: akTHBHas P, = 410 kBr,
peaktuBHas Op, = 215 kBap. [ToTepH MOIMHOCTH B CHJIOBBIX TpaHCcdop-
Matopax HampspkeHneM 10/0,4 xB cocraBnsioT: akTHBHOHM — 144 kBT,
peakruBHO# — 770 kBap.

Pewrenue. HalineM cpeqHeB3BeMICHHOE 3HaYeHUe KodpduimenTa nc-
noas3oBaHug O hopmyre (91)

K = 0,4-5600+0,2-6700+0,3-8000+0,14-7600+0,25-6300+0,35-8500
" 5600 + 6700 +8000 + 7600 + 6300 + 8500

_2240+1340 +2400+1064 +1575+2975 11594

= =0,27.
42700 42700

Tlo Tabmmue 111.7 g Ky, = 0,27 u m = 6 onpenenuM kod3ppurueHT
omHoBpeMeHHOCTH K, = 0,8.

PacyerHas axTHBHAsA CHIOBas Harpyska NpeanpusATHA Ha muHax 10 xB
PI1 Bermcasercs no Beipaxenuro (89)

Pps=0,8-11594 + 410 + 144 = 9829,2 kBT.
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PacueTHas peakTUBHas Harpyska onpeaendercs no popmyie (90)

Opr = 0,8 - (2240 - 0,42 + 1340 - 0,48 + 2400 - 0,5 + 1064 - 0,55 +
+ 1575 - 0,46 + 2975 - 0,47) + 215 + 770 = 5378,6 kBap.

TTonxas MOLIHOCTE CHJI0BOM Harpy3ku Ha muHax PIT o dpopmyne (92)

S,5 =19829,2 +5378,6% =11204,6 KB -A.

PacueTHBIH TOK Harpy3ku HOTpeOHTesNel, MUTAIOMMUXCA OT IIHH Ha-
npsoxernueM 10 kB PIT:

11204,6

[ =
P [3.10

PacuyeTHas MosiHas Harpy3ka KaXmoif ceKIMH COODHBIX LIMH Harps-
sxenuneM 10 kB onpenesnsercsa 0o BeipaxeHio (94)

=647,7 A.

Spe = 0,6 - 11204,6 = 6722,8 kB -A.

PacdeTHBIit TOK KaXXA0H CeKIMM cOOpPHBIX IMHMH HampsokeHueM 10 xB
PI1 BeraucsieTcs nmo popmylie

S _ 6722,8

I = =—"-=388,6 A.
7 ‘/-3—UHOM Pe ‘/5'10

7 Onpeaenenne pacueTHOH HArpy3KHn No YCTAaHOBJICHHOH MOIIHOCTH
H x03pPrnHEnTy cupoca

PacyeT 3/1eKTpHYEeCKHX HArpy30K NPOMBIILICHHBIX NPEANPHATHI TI0
YCTaHOBJIEHHOH MOIMHOCTH M KO3(Q(HIUMEHTy CIIpoca MOMKET [POU3BO-
IUTHCS B CIydae OTCYTCTBHA HHPOPMALHK 0 HOMUHAIBHBIX MOLIHOCTSAX
OTAEIBHBIX NEKTPOIPUEMHHKOB. Ero MOXHO NpPHMEHATH Ha CTajuH
pa3paboTky 3aaHNsd Ha IPOSKTHPOBAHHE IEKTPUIECKON JaCTH MPOEKTa
NPOMBINIJICHHOTO MPEeINPHATHA, €C/TH N3BECTHBHI JOCTOBEPHBIE 3HAYCHUSA
k03¢ duIEHTa CIIpoca aKTUBHOM MOIHOCTH MOTPeOHTEeH.
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[lo maHHOMY METOAy pacHdeTHas aKTMBHas Harpyska rpyIibl OIHO-
POZHBIX N0 PEXHMY PabOTEI HIEKTPONPUEMHHKOB, OOBEIHMHEHHBIX TeX-
HOJIOTHHMECKHM IPOLIECCOM, ONPEAEIAETCH U3 BBIPAKCHUA

Pp =K;- Prooxs (95)

rae K, — ko3 QHIMeHT crnpoca, XapaKTepHbIi U 3JIEKTPOTIPHEMHUKOB
IpYIIIIEL;
Pow — YCTAHOBJICHHASt MOLIHOCTB IPYIIIIEI JJICKTPONPHEMHHKOB.
PacueTHas peakTHBHAs Harpy3Ka rpyIiisl 3JIeKTPONPHEMHHIKOB

O, =Py -tg0, 96)

rie tge — cpenHee 3HaYeHUe ko duLneHTa peak THBHOH MOIITHOCTH [VIA

paccMaTpuBaeMOM FPYIIIEI SIEKTPONPHEMHHKOB.
IMosHas Harpy3ka rpymsl onpegenserca Ho popmyse (63) win Kak

P
S, =—L 97)
P cosQ

Ile COS@ — CpefHee 3HaYeHHe K03 ¢HIHeHTa MOIHOCTH VI paccMaT-

pHBaeMOM IPYMITBI 3IEKTPONPHEMHHKOB.

Koadpduumentsl cnpoca i pas3iduHbIX noTpebuTeneil 31aeKTpo-
3HEpryH NMPHBOJAATCS B CIIpaBoyHOH nurepatype [9—11]. JUis HekoTOphIX
NPOMBIIITIEHHBIX NPEANPHATHH, 1I€X0B, YCTAHOBOK M IPYIH 3JIeKTpo-
IPHEMHHKOB cpeaHHe 3HaueHus K, JaHel B Tabmne IT1.2.

Ha npomMpIIUTEHHBIX NPEANPHATHAX CHIOBBIE BJIEKTPOIIPHEMHHMKH
IpYMIIbY MOTYT 3HAYMTEJIBHO PANIMIATHECH 110 CBOHM XAPAKTEPHCTHKAM
anexrporoTpebacHHA. BeleIcTBHe yKa3aHHOTO OGCTOATENBCTBA METOJ
k03¢ duurenTa cripoca MOXKET HCIIOJIB30BATECS JIMIb [UIS OPHEHTHPO-
BOYHOM OLICHKH BEJIMYHHBI HArpy3kd CHWIOBBIX OIT MpoMBINIIEHHBIX
NpeANPHATHIN.

Ilpu pacueTe Harpy3ok rpyrmsl BeanynHa K, IpUHUMAaeTCa OHUHAKO-
BO# 1A BCEX 3JIEKTPONIPUEMHHKOB, T. €. [IPEIIICIIAraeTcs, YTO BCe 3JIEKT-
PONPHEMHHKH OJHOTHNHLI H HUMEIOT OAHMH H TOT )K€ PEXHM pabGoTHL
B MakCHMaJIbHOM CTENEHH STOMY YCJIOBHIO YHOBIETBOPSIOT OCBETH-
TS/IBHBIE YCTAHOBKHU. [103TOMY JaHHBIN MeTOJ Hallen MHPOKOe IpHMe-
HEHHe JUI pacdeTa HArpy30K 3MEeKTPHYECKOTO OCBEIECHHA.
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Jlns ompefie/ieHHs 3MEKTPUYECKOM HArpy3KH 3JIEKTPHYECKOIO OCBe-
LIEHUS MPOH3BOJCTBEHHOIO NMOMEHICHHS HeOOXOAMMO 3HATh MOIHOCTh
YCTaHOBJICHHBIX HCTOYHHUKOB CBETA, KOTOPAas OMpPENENIETCA B Pe3yJibTa-
T€ CBETOTEXHHYECKOro pacdera. 3ajadedl CBETOTEXHHMYCCKOrO pacyeTa
ABNAETCA ONpeNeieHHe eNUHUIHOH HOMHHANBHOH MOIMHOCTH 3JIEKTpH-
9ecKOM JTaMIbl U 00meli MOIHOCTH BCEX MCTOYHHMKOB CBETa B ITOMeEIIe-
HUH, U1 KOTOPOTO BBHITIONHAETCS pacyer.

OneKTpHYeCKHEe HAarpy3KH OCBELICHMS HCHONB3YIOTCS IUIA BhIOOpa
1eKTpOOOOPYAOBAaHMA M pacdeTa OCBETUTENBHBIX ceTeid. OHU y4HTH-
BAaIOTCA Takke B OOUIMX Harpy3Kax 3[aHHiH, COOpYXEHHi, YCTaHOBOK,
[IPOU3BOZCTBEHHBIX OOBEKTOB H T. I

PacueTHas ocBeTHTeNpbHas Harpyska IPOH3BOJICTBEHHBIX M OOimect-
BEHHBIX 3[JaHMIi, a TAKOKe HAPYKHOTO OCBEIICHHA ONpPEAeNIeTCs UCXOd
H3 CyMMapHOI MOIIHOCTH JIaMII, TIOJIyYeHHOH B pe3yJibTare CBeTOTeX-
HHYecKoro pacdeta [16]. YcranoBieHHas MOIIHOCTD HAXOOUTCS CYMMH-
pOBaHHEM HOMHMHAILHOW MOIHOCTH JIAMIT CTalMOHAPHBIX OCBETHTEIb-
HBIX NpUbOpOB HamnpspkeHHeM OGonee 42 B u noHmpkatommx Tpancop-
MaTopOB C BTOPHYHBIM HanpspkeHHeM 1242 B. B ocBeTurenbHbIX ycra-
HOBKaX C pa3psaOHBIMM JIaMIIaMM pacueTHasd Harpyska Ormpeneisercs
¢ y9eToM norepb MoiHoctH B [TPA:

PacuerHas Harpy3ka Ha BBOJC B 3JaHHe WIM B Hadaje NUTAKOWE
JHMHUM BbIYUCIIAETCA N0 popMye

n
Ppo ;> Kco Z KHPAiPHOMi H (98)

i=1

rae Ko, — k03¢ GHIHEHT cripoca OCBETHTENBHOM HATPY3KH;

Krpa; — K030 UIHEHT, yIHTHIBAIONMI NOTEPH B IIyCKOPEryJIUPYIO-
miei anmapaType i-if ra3opa3psIHoOi JIaMIIbL;

P youi — HOMHHQUTBHAsE MOITHOCTD i-i j1aMItel, KBT;

n — KOJIMYECTBO JIAMII, MUTAIOIMXCA 10 JHHUU (YCTAHOBIIEHHBIX B
3MaHUH WIH NOMEUICHHH).

IIpn oTcyTCTBMH JaHHBIX 00CIIeIOBaHUA OCBETHTENIBHBIX YCTAHOBOK
K03 QHIMEeHT crpoca I pacyueTa NuTameil cetn pabouero ocaelme-
HUS [IPOM3BOJCTBCHHBIX 3/IaHHH MOKHO NPHHAMATH paBHBIM [16]:

1,0 — nya HeGobmuX 30aHUH U JIMHMH, THTAIOMHUX OTAENBHEIE FPYI-
TIOBbIE IIUTKH;

0,95 — 3maHui, COCTOAIMX U3 OTHENBHBIX KPYITHBIX MPOJIETOB;
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0,9 — 6UGIHOTEK M aIMMHHCTPATHBHBIX 3MaHNI;

0,35 — 3gaHHI1, COCTOAIMX U3 MHOTHMX OTASNBHBIX IOMEIMICHHI;

0,8 — sie9e6HBIX, KOHTOPCKO-OBITOBBIX M 1a00PaTOPHEIX 3/1aHHH;

0,6 — cKiIanCKuUX 34aHMH, COCTOSIMX U3 MHOIMX OTHAC/IBHBIX MOME-
HIeHHH, a TakKe JUIs CKTPHYESCKUX MOACTAHIIMA.

Jiia pacyeTa rpymmoBo# ceTH pabodero OCBELICHHS H BCEX 3BEHBEB
CeTH aBapMMHOIO OCBEINEHMs NPOU3BOJCTBEHHBIX OOBLEKTOB, a TaKke
HapyKHOrO OCBeLeHHs Koadpurment K., = 1.

3naueHue Kppa IPUHUMACTCS PABHBIM:

1,0 — ans 1aMn HakaJIMBaHUA,

1,1 — mamu tuna JAPJI, APH, J1HaT; ,

1,2 — moMvHecHeHTHBIX JlaMn Huskoro xasineHusi (JUIHJT) co crap-
TepHOI cXeMoii IMycKa,

1,3 — JUIH/I npu 6eccrapTepHOi cxeMe MycCKa.

OrMeTHM, UTO B 3NMeKTpoHHEBIX I[TPA moTepy MOITHOCTH IPUMEPHO Ha
20-50 % MeHBIIE IO CPABHEHMIO C IIEKTPOMArHUTHBIMH.

PacueTHas peakTHBHas OCBETHTEIbHasd HArpy3Ka ONpeNe/IeTCs MO

gopmyne
Opo = Ppo - 189, 99

e tgp — cpelHee 3HadeHHe KO3()HUHCHTa PEaKTHBHOH MOIIHOCTH
0CBETUTE/IBHOM YCTAHOBKH.

B ciydae HCHONB30OBAHMA I OCBEINCHMs Pa3sHBIX THIIOB JIAMII, OT-
IMYAIOWMXCA 10 3HAYSHUSAM tZQ, NPUMEHAETCS CIEAYIONIee BRIpaKCHHE

w1 pacuera Jpo:
n
on =K, Zi Ko aiBuoni189; » (100)
l':

rae tgg; — cpenHee 3HadUCHHEe KO3((HIMEHTa PeaKTHBHOM MONIHOCTH
j-if TaMIBI.

[lpu pacyere 3MEKTPHYECKMX HATPY30K OCBETHTEIBHBIX YCTZHOBOK
MOXCHO IPHHUMATE CJIeAYIOMINe 3HAYESHWT tgQ:

0 — ANA CBETWIBHUKOB C JIAMIIAMY HAKATHBAHHSA;

0,33 — cBetwisHukoB ¢ JUIH/ u anexrponsasiMu IIPA;

0,43 — cBeTwiIbHHKOB ¢ AByMA H 6ostee JUIH]L H sneKTpoMarHUTHEI-
MuIIPA;
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0,48 — cBetunbuuKoB ¢ ool JUTH/I v 3nekrpomarauteniM [1PA;

1,73 — cBeTWILHMKOB ¢ HeKoMIleHCHpoBaHHbIMH ITPA u rasopaspsan-
HBIMH JIAMITAMH BBICOKOT'O AaBICHUA.

PacueTHBIH TOK JIMHHN OCBETHTEJBHBIX CETSH OMpeNeNseTcs no cie-
IyIomM $opMyIaM:

— s Tpexda3Hoil ceTH (UeThIpeX- H IITTHIPOBOXHOMH)

PPO PPO

po ﬁ-UHo“ cosQ  3-Uygy g -COSP

(101)

— AByx$a3HOoH ceTH ¢ paGovYUM M 3aNMIUTHBIM HYJEBHIM IPOBOMAMH
(Tpex- A YeTHIPEXIPOBOIHOMN)

I Fro
= 5 102
P 2 U080 (102

HOM

— ogHOda3HOM ceTH (OBYX- U TPEXUPOBOIHOI)

Pro
Lof o s——, (103)
Ugom ¢ *COSQ

rae Uson p B Uyon — COOTBETCTBESHHO HOMHHAIBHOE (Da3HOE U MEXTy das-
HOE HanpsDKeHHE CeTH;

€05 — K03 PHLIHEHT MOITHOCTH AKTHBHOMN Harpys3Ku.

B cnmygae HepaBHOMEPHOHM Harpy3ku (a3 pacueTHas aKTHBHasg Ha-
Ipy3Ka JIAHMM TIDUHMMAETCH PaBHOH YTPOCHHOMY 3HAYCHHIO HATPY3KH
Hauboee 3arpyKeHHON (pa3bl.

CaeTripHuKH Ha e u Gonee JUTHJI, nMeromue 3/IeKTpOMarHHTHBIE
TTPA, obecneunBatoT cos He MeHee 0,92, a Ha oany JUI - 0,9 [16]. Cse-
TwisHUKH ¢ JUTH/L n snexrponnsiMu ITPA mMerot cos® He Mmenee 0,95,
BoNbIMHCTBO CBETWILHMKOB € ra30paspsigHbIMH JIaMIIaMH BBICOKOTO JaB-
nerns (tvma JPJL, IPU u 1. n.) npyu Hanpsokennu 230 B ocHamarorcs He-
KoMreHcupoBaHHBIME TIPA co cpenpmM 3HadeHueM cos@ = 0,5. i cse-
TIWILHHMKOB ¢ JIaMIIaMM HakaMsanusi cos@ = 1. CoorserciByromue Ko3¢-
GMITHEHTH! MOIHOCTH OYIYT HMETh HAIPY3KH OCBETUTENBHBIX JTAHMIA.
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IIIUI y4acTKa CeTH, IHUTAIOIIEro IpyIroBbie JHHAN ¢ pa3HbIMH BEJIH-
YUHAMH COSP, ONPEACNACTCA CPeAHECB3BCIICHHOC 3HAYCHHC KOS(l)(l)I/IIIPI-
€HTa MOITHOCTH 110 BBIPAKCHUIO

n n
cosQ =, cosq; - Py / 3. Py (104)
j i=1

i=l

T coSQ; — KO3 HUUUEHT MOMHOCTH HArpy3KH i-H JTMHWH,

P,; — pacueTHas MOIIBOCTh OCBETHTENILHOMN HArPY3KH i- JIMHUK;

N ~ KOJIMYECTBO MPYHIOBBIX JIMHHIA.

[lpu 3HaYMTENHHOW MOIMHOCTH CBETOBBIX NPHOOPOB, OCHAIIEHHBIX
HeKkOMIIeHCHpoBaHHbIMH TIPA, MOXET NPUMEHSTECS IPynnoBas KOM-
MeHcalus peakTuBHOM MomHocTH. llenecoobpa3sHOCTE TakOM KOMIIEH-
calluM JJOJDKHA OBITh TEXHUKO-9KOHOMHIESCKH 000CHOBaHa.

Meton xos¢p¢uimeHTa CIpoca HCHONE3YETCA TAKOKe NMPH ONpenese-
HHM CHIOBBIX HArpy3okK OOIIEZOMOBBIX DJIEKTPONPHEMHHMKOB >KHJIBIX
¥ 00IIECTBEHHBIX 3[aHMIA.

PacyeTHas Harpyska y3jia CHCTEMBI 3JIeKTpocHabkeHus (Liexa, KopIy-
ca, NpEeINpUATHA) ONpenesdercd ¢ y4eToM KodhpHUImeHTa OXHOBPEMEH-
HOCTH MAKCMMYMOB Harpy3ok K, 1o cieayromeMy Belpakenuio [2, 3]:

Sp =K, (f B, +(f‘,Q,,,-)2 ; (105)

i=1 i=1

e Py — pacyeTHas aKTHBHas Harpyska i-if rpynmnsl OI1, onpenensemas
1o popmyie (95);

Oy — pacueTHas peakTMBHas Harpyska J-if rpyrmmsr 311, onpenernse-
Mas-io popmysne (96);

n—uuciao rpymm JI1 B paccmarpuBaemom y3ie CIC.

Kos¢pdunmeHT oxHOBpeMEeHHOCTH MAKCUMYyMOB Harpy3ok K, NpuHH-
maetcsa oT 0,85 Ao 1 B 3aBHCHMOCTH OT MeCTa HAXOXACHUS pacCMaTpU-
BaeMoro y3ia B COC npoMBILINIEHHOTO NpeaIpusaThs [2].

Ilpumep 6. ITo xoaddrmmenty crpoca HaliTH pac4eTHbIe CHIOBBIE Ha-
TPY3KM PEMOHTHO-MEXaHHMYECKOI0 LeXa ¢ YCTAHOBICHHOH MOIIHOCTBIO
Pyon = 1600 xBT. Cpennue 3Havenus K = 0,3 u cos¢ = 0,75 (tgp = 0,88).

55



Pewenue. PacueTnad aKkTHBHad Harpyska ompeznensercs 1o ¢dopmy-
e (95)

P,=0,3 - 1600 = 480 xBr.
PacyerHas peakTHBHasA Harpy3Kka BRIYHCISETCA 10 BeIpaskeHHIO (96)
O, =480 - 0,88 = 422 4 xsap.

ITosiHas MOIMHOCTH pacyeTHOH CHIIOBOH Harpy3Ku

s, =,/4so2 +422,4* =639,4 xB A.

Ipumep 7. TpeGyercs onpenenHTh pacieTHBIE HATPY3KH OCBEIICHHMA
NPOM3BOJCTBEHHOIO 1{€Xa, Pa3sMENIEHHOro B 3/laHUM, COCTOSAIIEM M3 OT-
AENbHBIX KPYHHBIX mposieroB. JUIA 3MeKTpH4ecKOro OCBEINEHHA Ilexa
HCIIOIB3YIOTCS CHEYIONHE CBETOBBIE MPHOOPHI:

— 30 cBeTHiBbHEKOB ¢ JamriaMu Tuna JIPU mommoctsio 400 BT xaxnas;

— 5 CBETWIBHHKOB C JIaMIIaMH HakajJuBanWs MomHoctblo 500 Br
KayKaas;

— 60 cBeTwibHEKOB ¢ JUIH]I, B KasKAOM 13 KOTOPHIX YCTAHOBIEHO I10
JIBE JIaMII6I MOIHOCTHIO 36 BT.

Jna namn tana JIPY npumerotcea anexTpomarautHeie [TPA, JUTH] -
anexrponnsie [TPA. HomuranpHoe HanpsokeHne cetu 230/400 B.

Pewenue. IIpuaumaeM U1 OCBEHICHHA 1exa 3HadeHHe KOdpduim-
eHTa cnpoca paBHBEIM 0,95, a ko3pdHIMEHT, yIHTHIBaIOIHIT NOTEpH
momrHOocTH B ITPA Kipa = 1,1 kak mia namn tuna JIPH, tax w JUTHJL
Jina JUIHJ ygyreHo, yto notepd B 3ekTpoHHbIX IIPA mpumepHO Ha
50 % MeHbBIIEe IO CPAaBHEHHIO C dIeKTpoMarHuTHHIMM IIPA, y koTOpHIX
KHPA > 1,2.

PacuerHas axkrTmeHas Harpy3ka OCBEIICHMSI NoMelleHHs nexa (Ha
BBOJIe) BEIIHCIIIETC 110 dopmye (98)

Pp,=0,95(1,1-0,4-30+5-0,5+1,1-2-0,036 - 60)=19,4 xBr.

Jng razopa3spsAHBIX J1IaMII BEICOKOI'O AaBeHHI ¢ HEKOMIIEHCUPOBaH-
HBIMH 31eKTpoMarHuTHeIMA TIPA k03(($HUMEHT MOIDHOCTH HArpy3KH
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cosp = 0,5, ana ceetwibhukoB ¢ JUTHJ u snextponnsivu ITPA — 0,95,
s jlamn HakanuBaums — 1. Jins cose = 0,5; 0,95 u 1, 3Hayenns koad-
(QUIMEHTa peaKTHBHOM MOIIHOCTH tg COS(Q COOTBETCTBEHHO paBHBI 1,73;

0,33 u 0. C yueToM 5TOro OnpeAcuM pacyeTHYIO peaKTUBHYIO Harpy3Ky
oCBeLIeH s 110 BeipaskerHio (100):

0 =0,95(1,1-0,4-30-1,73 +1,1 -2- 0,036 - 60 - 0,33) = 23,2 xBap.

[onHas Harpy3ka 3NeKTPHYECKOro OCBELICHHSA LeXa PaCCUUTLIBACTCS
no gopmyne

Spo =y P+ 0% 5 Spo=y19,4>+23,22 =30,2 kB-A.

PacueTHBIN TOK JHHMH, MUTAIOLIEH CBETOBBIC MPHOOPHI LiEXa, OMpe-
flenfeTcs MO BBEIPAXKCHHIO

Spe 30,2

=0 = =43,8 A.
P 3-Upong Po..3.0,23

I

8 Onpegenenne pacyeTHON HArPY3KH IO YAeJLEOMY Pacxoay
3JIEKTPO’HEPraH HA eXHHANY HPOXYKNHH

JUist CHAOBBIX IEKTPONPHEMHHKOB, HMCIOIHX HEH3MCHHBIE HIIH Ma-~
10 M3MEHMOmMeEcA rpad UKy HHAUBHAYAIBHOHW M TPYIIIOBOM HarpyskH,
pacueTHast Harpyska P, MpHHHUMacTCcs paBHOH cpenHei P 3a paccMaTpu-
aemblii mepuoll [2]. K TakuM 27€KTPONPHEMHHUKAM OTHOCATCH 3JIEKTPO-
[BWFaTe/I¥ HACOCOB, BEHTHIATOPOB, KOMIIPECCOPOB, TIOTOYHO-TPAHCIIOPT-
HBIX CHCTEM, MEYM CONPOTHUBJIEHHS, JICKTPOIH3HBIE YCTAaHOBKH, 60b-
WHHCTBO 3JIEKTPONPHEMHHUKOB XMMHYECKOM H OymMakHOH IIPOMBILIJICH-
HOCTH M T. IL

CoriacHo JaHHOMY METOJYy pacueTHas aKkTHBHAs Harpyska, IpHHH-
MaeMas PaBHOM cpexHedl MOIMHOCTH 32 pacCMaTpHBAcMBIH NepHOJ f,
onpexensercs no Gpopmye

P =" (106)
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rae w, — yOeNbHBIH PacXox 5IeKTPO3HEPTHH Ha €MHHIYY BHITYyCKaeMol
npoxykuuu, kBT - 9/en. npox.;

I, — 3apmanubi (TU1aHMpyeMbIit) 00BEM BHITYCKA MPOXYKIMH 32 BpeM1 /.

CpenHue 3Ha4SHUA Wy JUTA pas/IMYHbIX BHJOB NPOTYKIHH CONEpPKaT-
¢4 B cpaBO4HOM JMTEpaType.

ITo manHOMy MeTOLy pacHeTHl peKOMEHIyeTCs MPOU3BOAUTD 1A HaH-
Gouiee 3arpyxeHHo# cMeHbI. B aToM ciydae ¢popmyna (106) mprobpera-
eT CIISNYIOLIMI BUA:

w11
P =P, =—>=, (107)
tCM
rae B, — cpeaHsas HarpysKa 3a Hauboiee 3arpyKeHHYIO CMEHY;

I, — xomHMYyecTBO IPOAYKIHH, BBIIyCKaeMOH 3a cMeHy (CMeHHasd
MIPOH3BOAHTENBHOCTD);

1.5y — MPOJOJDKUTEFHOCTE Haubostee 3arpy KeHHOM CMEHBI, 4.

Ilpy Hanu4uM AAHHBEIX O TONOBOM OOBEME BBIMYCKAaeMOH HPOIYK-
iy I Ana nexa ¥ npeAnpuaTHa B LIETOM pacdeTHas Harpyska orpefie-
ngercs no popmyne

N\ war
p Tmax

(108)

2

rae T,,,x —oA0BOE BPEMSA MCIIOIB30BaHUA MaKCHMAITBHOM Harpy3KH, 4.

B Tex ciiyyasx, KOrzia M3BeCTHBI Y/IENbHBIE PACXOMBI AIEKTPOIHEPIHH
IV OTHS/TbHBIX TEXHOJOMMYECKHX YCTAaHOBOK (arperaTtoB), pacdeTHas
Harpy3kKa Liexa MOXeT OBbITh OIpe/le/icHa 110 BHIPaKEHHIO

n
) w11,
P = i=1

= + P,
pu Toaxa

pou >

(109)

TI€ Wy — YACIBHBIN TEXHOJOTHYECKHMH pacXol 31eKTPO3HEPrHH i-i yc-
TaHOBKH;
IT; — roposoii 065eM MPOAYKIMH, IPOU3BEACHHOM Ha i-} yCTaHOBKe;
Tnax 5 — TOZIOBOE IHCJIO YacOB HCIIONB30BaHMA MAKCHMYMa HArpy3KH
nexa (MpHHUMAeTCA 10 CIIPaBOYHOM THTEepaType);
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Ppoy — pacuerHas 3neKTpudeckas Harpyska obmeunexopsix I1 (cBe-
TOBBIX MPHUOOPOB, BEHTHWIATOPOB, HACOCOB H T. Ji.), ONpeje/iieMas B 3a-
BHCHMOCTH OT X pe)KHMa H rpadHKa paboTsl;

1 — KOJINYECTBO TEXHOIOMMISCKHX YCTAaHOBOK LIEXa.

PacueTHas akTHBHas Harpyska 3aBojia B LenoMm [2]

m
B, =Ko(§Ppui +Pra) s (110)
Ii=

1ae Ppy — pacueTHas akTHBHas HAarpy3sKa i-ro uexa;

Ppos — pacyeTHas NIeKTpudecKas Harpyska obme3sasoackux Ol

m — KOJIWIECTBO MPOM3BOACTBEHHBIX LIEXOB Ha NMPEATIPHATHH.

PacueTHbIE PEaKTHBHAS M HOJHAS HArPY3KH OMPEAEIAOTCH IO BhI-
paxeHHAM (96)  (63) cOOTBETCTBEHHO.

JaHHbli METOX aeT NpHeMJIeMbIC pe3yJIbTaThl NIPH OTIpEAC/ICHHH Ha-
IPY30K 3JIEKTPONPHEMHHKOB M TNOTpeOHTENE, MMEIOIHX Majio H3Me-
raromiHiica rpaduk Harpysku. Ilpn GonbiioM uHCIE 3JIEKTPONPHEMHH-
KOB pa3sHOM MOLIHOCTH HAa NPEANpPHUATHUA TPHMEHECHHME YCPEAHCHHBIX
ONMBITHO-CTATHCTHYECKMX BEJTHYHMH Wy, MOXKET IIPHBECTH K 3HAYHTE/ILHBIM
NOrpEMIHOCTAM B onpeacsieHuH P, B ¢BA3M ¢ 3THM NaHHEBI MeTON Ha
soicokuX ypoBHAx COC naer npubiMsuTeNnbHble pe3ynbrarbl. OH MOXeET
IPUMEHATLCA VI TIPeABapHUTEbHOTO pacdera Harpy3kW, KOrJa HM3Bec-
1eH FOAOBOH BBIMYCK MPOAYKUHH.

IIpumep 8. Onpenenants pacyeTHYIO aKTHBHYIO HArpys3Ky TIpyIIibl
KOMIIPECCOPOB, NPOM3BOAAMINX 32 cMeHy 280 000 M cxxaToro Bo3ayxa.

JimTesisHOCTE CMeHBI 8 4, yAedbHBIH PAaCXOA 3INEKTPOSHEPTHH W, =
=0,]1 kBr-a/m’.

Pewenue. PacueTHas akTHBHas Harpy3ka no gopmyJe (106)

_0,1-280 000

F, =3500 xBT.

P

Cornacio Tabnuue ITl.1 mis KOMIIpecCOpoB cpeaHee 3Ha4YCHHE
cosp = 0,85, yro coorBercrByeT tgg = 0,62. Torpa no BeipakeHHIO (96)
pacyeTHas peaKTHBHas Harpy3ka KOMIIpecCOpOB

0, = 3500 - 0,62 = 2170 kBap.
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IMonHas Harpy3Ka rpyIibl KOMIIPECCOPOB PacCUMTHIBAETCA IO op-

Mmye (63)
S, =4/3500% +2170> =4118,1 kB-A.

9 Onpeaenenne pacyeTHOH HATPY3KH O YAeIbBOH MOIIHOCTH
HA eIEHHNY NPOH3BOJCTBEHROH HI10MAaAR

Merton onpenesieHHs pacdeTHOH Harpy3kd IO YAEJIBHOH MOIIHOCTH
Ha eJHHUIly MPOM3BOACTBEHHOM IUTomany 6sur mpemioker 0. JI. My-
KoceeBEIM B 1936 roay Iis MpOeKTHPOBaHMA YHHBEPCAJIBHBIX SJICKTpH-
YeCKHX ceTell NpeAnpusTHi MaIOro ¥ CPEAHEro MAIIHHOCTPOeHHMA [5).
Vka3zaHHbBIE MPEIIPAATAA XapaKTepU3yIoTcs GobIiM KomuuecTBoM J1
He6GOJIBIION MOUIHOCTH, OTHOCHTEIHHO DABHOMEPHO Ppaclpe/ie/ICHHBIX
[0 MPOU3BOACTBEHHON Iwiomand Lexos. llox ynusepcansnvimu cemamu
MOHUMAIOTCS TAKHE CETH, KOTopbie 6€3 CylecTBeHHEIX Nepe/ieioK CO0T-
BETCTBYIOT MOGHM H3MEHEHHSM TEXHOJIOTHYECKOTrO Ipoliecca M Iepe-
CTaHOBKaM IIPOM3BOACTBEHHOTO 060pYNOBaHH.

VHHBepCaIbHbIE CETH BBIMOJHAIOTCA MArUCTPalbHBIMU [IMHOIPOBO-
JIaMH pa3/iA4HBIX THIIOB. OHM BHIGHPAIOTCS ¢ YyJETOM BO3MOXKHBIX Hepe-
MemeHul 000pyIoBaHUA, T. €. 0€3 ydeTa KOHKPETHOIO PAacIiOJOXKEHHA
060py10BaHHA, KOTOPOE HMENIO MECTO K MOMEHTY IpoeKTHpoBaHus. Ta-
KOM IOIXOJT SBJISETCA JOCTATOYHO PALMOHAIBLHBIM IIPH IIPOCKTHPOBAHMH
MEKTPHUECKUX ceTeil eXOB ¢ OONBUIOH TMHAMHYHOCTBIO TEXHOJIOTHYe-
CKOTO IIpoliecca.

VnensHas INIOTHOCTS HArpYy3KH OIPEACIIseTCs 110 BbIPAKEHHIO

P, )
py=?,KBT/M, (111)

rae P, — pacueTHas akTHBHad Harpy3ka oObekTa (Li€Xa, KOpIyca, Ipex-
npuATHa), KBT;
F — npon3BoACTBeHHAd MM 061Ias miomazs AaHHOTo O6BeKTa, M.
3HaueHuUs py, onpesieNIAeMbie Ha OCHOBE CTATHCTHYESCKHX MCCIIENOBa-
HMii, SBJLIIOTCA JOCTATOYHO YCTOHYMBHIMH CTATHCTHYSCKHMH BETUYH-
HaM¥ UL pa3IMYHBIX BHJIOB IPOH3BOACTB NPEANPHATHI Pa3sHBIX OTpac-
JieH MPOMBIIUICHHOCTH.
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3Had HaAMEYEHHYIO TEXHOJIOTMYECKHM IIPOSKTOM IIOmAIb 06beKTa U
3HAYCHUS YACIBHBIX IUIOTHOCTEH HArpy30K, XapakKTCpHbIC LA aHalo-
IUYHBIX JIeHCTBYIOMMX MPEATIPUATHH, MOXHO HaHTH €ro pPacyeTHYIO
aKTHBHYIO Harpy3Ky I10 BBIPOXKEHHIO

P,=p,F. (112)

PacueTHEIe peakTHBHAs U OJTHAsA Harpy3KH ONpPeesIOTCA TaK e, Kak
# B IpeABIAyIeM MeToze (110 BhipaxeHusM (96) 1 (63) COOTBETCTBEHHO).

VienbHsle pacdeTHBle HArpy3KHM py 3aBHCAT OT poJa MpOM3BOI-
CTBA M BBIABJAIOTCS Ha OCHOBE CTATUCTMYECKMX HccilepoBanmid. Ha-
OpHMep, B MAIIMHOCTPOGHHH i1 METALIOOOpaGaTHIBAIOLIKX LICXOB
py = (0,15-0,24) xBt/ M’, DJIEKTPOCBAPOYHEIX M TEPMHMYECKHMX py =
= (0,3-0,5) xBt/ m>. B tabmuue IT1.4 NpHBeJCHM UX 3HA9CHUA I He-
KOTOPBIX UEXOB IPEANPUATHA MAIIMHOCTPOUTENBHOFO IPOQHIIA.

Ilpu HCTIONBE30BAHUM NAHHOTO METOZa HeOOXOIMMO TIATeIBHO aHa-
IU3APOBATh CTATHCTHYECKUE JAHHBIC MO py H CPEIHMM 3HAYECHHAM (g
¢ OLIEHKOM M MPOTHO3HPOBAaHHEM HX JHHAMHKY H3MEHEHHUS BO BPEMEHH,
00yCOBIIEHHOH TEXHUYECKUAM IIPOTPECCOM.

Metoa MOXKET NIPUMEHATHCS TP GOJBIIOM KOJIMYECTBE 3JIEKTPOIIPH-
eMHHMKOB MaJIOW MOIIHOCTH, OTHOCHTEJIFHO PAaBHOMEPHO pacrpelesicH-
HBIX [0 MPOU3BOJACTBEHHOM IUTOINagH. O4eBHIOHO, YTO ITOMY YCIOBHIO
HAWIYYIIHM O0pa3cM COOTBETCTBYIOT OCBETHTCIIBHBIC 3JICKTPOIIPHEM-
muky. [losroMy AaHHBIA METOA 4acTo HMpHMEHACTCSA IJIA pacyera OCBe-
TUTENHEHOMN DIIEKTPHIECKOH Harpy3KH.

PacueTHass Harpy3Kka OCBEINEHMA OTACIBHBIX NMOMEIICHUH M 3/aHUH,
I KOTOPBHIX HE TPOM3BOMWICA MOJHBIH CBETOTEXHHYECKHH pacuer,
MOXeT ObITh MPHOIMKEHHO ONpeesieHa (B KHIOBATTaX) MO BhIPaXKCHHIO

Ppo=Kp,-F-107, (113)

Iie py — YAC/bHAs MOLIHOCTE 0011ero paBHOMEPHOTro ocBemeH s, Br/ M

F — mnomany noMemeHus, M.

ViensHas MOIMHOCTH OCBEUIEHHS NPHHAMACTCA B 3aBHCHMOCTH OT
THIIR ¥ HOMHHAJIBHOW MOIIHOCTH NPHUMEHSEMBIX JIaMIl, pacYeTHOH BBI-
COTBI, TUIOMIA/T{ ITOMENCHHUS, OCBEIEeHHOCTH, KpHUBoi crnsl cBeta (KCC)
H APYTHX TOKA3aTellei OCBEICHHS.
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B ta6muuax I11.8-111.11 npuseaeHst AanHple 06 yIeIbHOM MOIIHO-
CTH /IS CBETWIBHHMKOB NPSIMOIO CBETa ¢ Pa3HbIMU THIIAMM JIAMIT [IPH
YCJIOBHSX, YKA3aHHbIX B KOHIE KaKI0# Tabmuue! [16].

3naueHye YASJIBHOH MOIHOCTH B K2XJIOM KOHKPETHOM CiydYae Ha-
XOJAT HPONOPLMOHANLHBIM IIEPECUSTOM Ti0 popMyie

Py =Py K E(Ky - m - 100), (114)

rie py, — TaGNAYHOE 3HAYEHHE YACSABHOH MOIMHOCTH ocBeLenns, Br/ M5

K, u K, — paxtudeckuii ¥ TaGnM4HBI KO3QQUIMEHTH 3amaca, y4u-
THIBAIOIHE CHIDKEHME OCBEHICHHOCTH B TpoUiecce 3KCIUTYyaTallH CBETO-
BBIX PUOOPOB;

E,; — BenuvuHa HOPMHPOBAHHOH OCBEIIIEHHOCTH, JIK;

1 — KIIJ{ BHIGpaHHOTO CBETHJIBHHMKA B OTHOCHTENBHBIX €IWHHIIAX
(n =0,5-0,8).

PacueTHy!0 Harpy3Ky Hapy>KHOTO OCBEIICHHS MOXHO ONpPENeNUTh
aHAJIOTHYHO.

B Ttabnuue I11.12 passt yaensHble MOIMHOCTH YCTAHOBOK HapY KHOTO
OCBEIEHHMs, BHINOJIHEHHOTO CBETWIBHNKAMM, Ha eAMHHIYY JINHBI OCBSTH-
TenpHOU JmHpM (BT/M) ¥ Ha KBaJApaTHHIA METpP JOPOMKHOTO MOKPBITHA
(Br/»), a B Tabmune I11.13 — s IPOXKEKTOPHOTO OCBEIIEHHS HAPYX-
HOH TEPPUTOPHH.

VyuteiBas, 9t0 K03Q$UUOHECHT CHOpOca IS HapyKHOrO OCBEMICHHA
NPYHUMAETCS PABHBIM €/IMHMI, PACYETHAA HAarpy3Ka B JaHHOM CIyYae
olpeAeIseTCs M0 ORHOMY M3 CJIEAYIOMHNX BHIPAKCHHUH:

Pp=py-L-107 (115)
Pp=py- F- 107, (116)

TAe Pyl M Py - YACIBHEIE MOMHOCTH OCBETHTENHBIX YCTAHOBOK, BEIDa-
JeHHBIe COOTBETCTREHHO B BT/M 1 Br/M’;

L — cymmapnas nimHa JTUHUA Hapyxcﬂoro OCBEIIEeHHUA, M;

F — ocBemaemas Iwiomaaps AOPONKHOro HOKPhITHA, M* F = b - L (rae
b — 1IMpHHA JOPOKHOTO MOKPBITH, M).

Hpamep 9. OnpenenvTh pacueTHbie aKTHUBHYIO, PeakTHBHYIO U I0JI-
HYEO CHJIOBELE HarpyskH Lexa MeTaJUIOKOHCprKIIHH mwromaneio F =
= 1800 m". IlnoTHOCTH ‘Harpy3k# p, = 0,3 Bt/ M. Cpendee 3HadeHHE KO-

s¢puumenta momuoctH# cos@ = 0,6 (tge = 1,33).
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Pewenue. 1o popmyie (112) pacaeTHas akTHBHAA CHIOBas Harpys3Ka
nexa

P,=0,3 - 1800 = 540 xBr.
PacyeTHas peakTHBHAs Harpy3ka BBIMUCIAETCS ITO BBIpaXkeHUIo (96)
0, =540 - 1,33 = 718,2 xeap.

[lonHas pacyeTHas CHIOBasA Harpyska uexa o gopmyie (63)

S, =+/540% + 718,22 =898,6 kB A.

ITpamep 10. OnpenenuTs pacYeTHYIO aKTHBHYIO HAIpy3Ky 3/€KTpHYC-
CKOrO OCBEINEHMS, BBITIOIHEHHOIO Ia3opa3piAHBIMH JIAMIIaMH BBICOKOTO
nasenms tuma JIPJI, [ MexaHHYecKoro iieXa HPOMBIIUICHHOTO mpell-
npustast. HopMupyemas ocsemeHHoCTs Hexa £, = 300 mx. Pasmepst no-
MelmeHus 1exa: wiuHa 4 = 60 M, mupura B= 30 M, Beicota H = 8.4 M.

Pemenue. OnpenemleM Iomaab OCBCIIACMOI'0 NMOMCIICHHUA
F=A4-B, F=60-30=1800wm.

Jins ocselneHus nexa BpiOHpaeM cBeTwibHUKH THIIAa PCIT05, y xoTOpBIX .
xpuBas cwisl cBeta (KCC) thma NI, a KIIJ pasen 70 % [16]. Ilo Ta6-
mae I11.9 npuHMaeM yAETbHYIO MOINHOCTh OCBELIEHHA AJI PaCcUeTHOH
BHICOTBI OT YCJIOBHOM paboueii oBepxHOCTH 110 CBeTWIBHHKA ), = 6-8 M
(Tak KaK BBICOTa PacueTHOM NMOBEPXHOCTH HAJX NOJIOM 00b4HO paBHa 0,8 M,
a ceeTwibHpK THIIa PCII nomsecHOH, T. e. MMeeTcs pacCTOAHHE OT Iepe-
KPBITHA IO CBETWIIPHUKA He Goitee 1,5 M) u iomau F ceeime 500 M.

B tabnune I11.9 npusenensr gannsie mwis KCC tima -1, -2 u 13,
a B Time cBeTwibHUKa ykazaHa KCC tuma /1. IlostoMy mpummMaem
cpelHee 3HadeHMe yaenpHoi MomHocTH ocBemenus s KCC tuna J1-2,
parroe 3,9 BT/M. DTa MOMHOCTH AaHa 1A OCBEMEHHOCTH 100 ik,
npu yernosuoM KITJI ceerwnsruka 100 % u xosdduumente 3anaca 1,5.
Ilo [16] ko3¢ duLMEeHT 3amaca IS MEXaHHYECKOTo Liexa paseH 1,4.

[Tponseegem nmo dopmyne (114) mepecyer yaenpHOM MOIHOCTH OCBe-
WEHHA C Y9eTOM KOHKPETHBIX JaHHBIX OCBETHTE/IHHOM YCTAHOBKH IieXa:

py=(3,9-1,4-300)/(1,5-0,7 - 100) = 15,6 Br/M’.
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ITo Beipaxenmro (113) HaxomuM pacHeTHYIO aKTHBHYHO Harpy3ky ocse-
IESHHSA 711 MEXAHUIECKOTO LieXa ¢ y4eToM KosdduimenTa cripoca 0,95:

Ppo=0,95-15,6 - 1800 - 10~ =26,7 xBr.

10 Onpenenenne pacuerHoli HATPY3KH 10 cpefHEH MOIMHOCTH
" korPpdunuenty popmbl

PacuerHas aKTHBHasA Harpyska IPyIIIBI CHJIOBBIX IPHEMHHKOB 3JIEK-
TPOIHEPI'HH [0 CPelHedl MOIIHOCTH U K03 dHIMeHTy GOopMEI rpaduka
Harpy3K# onpeaensercs 1o ceayomeMy BPaKeHMIO:

Py=Ky - P, (117)

rae Ky — xo3¢ppuument ¢opmbr rpaduka Harpy3kH 10 aKTHBHOH MOL-
HOCTH;

P, — cpenHss akTuBHas Harpyska rpymmsl OI1 3a Haubonee 3arpy-
JKEHHYIO CMeHY, KBT, onpenerniemMas kak

n
Fou = 'Z:lknipﬂomi: (118)
i=

ks — cpeaHee 3HaueHHE KO3(pPuUMEHTa HCTIONB30BAHHS i-TO SJIEKT-
pONpHEeMHHKa;

Puoni ~ HOMMHAJIBHAS MOITHOCTH -0 3JISKTPONPHEMHHMKA;

1 — 9MCNO IEKTPONPHEMHUKOB B I'PYIITE.

PacuerHas peakTHBHAs Harpy3ka rpyIiisl IPHEMHHUKOB OTIpeJeIIAeTCs
1o BelpaxeHHIO (96), a NpH U3BECTHOM 3Ha4eHHM Ko3duumHeHTa Pop-
MBI rpadka Harpy3Ku 10 peakTHBHOH MOIMHOCTH Ky, 110 Gopmyne

Op = Kpp - Qoxs (119)

rae Kgp — xoapdumment dopmei rpaduka Harpysku peakTHBHONH Mou-
HOCTH;

QOcn — CpenHsAs peakTHBHas Harpyska rpymmst OI1 3a xHaunbGonee 3a-
rPYXEHHYIO CMEHY, KBap.

3HadeHHe cpeiHel peakTHRHOM HArPy3KH 3a HauboJjiee 3arpyKeHHYH
CMeHy PacCYMTBIBACTCS IO BBIPKSHUIO
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n
Oeu = Z‘iknipuomitgq)i » (120)
i=

e tgQ; — cpelHee 3HaveHHe Ko3(PHUIMEHTa peaKTUBHOM MOUIHOCTH
i-TO IIpHEeMHHKA.

ITonuas narpysxa rpyniesl OI1 onpenesercs mo popmyne (63).

B naHHOM MeToje pacdeTHbIe aKTHBHbIE W PEaKTHBHBIE HArpy3KH
NPUHUMAIOTCA PaBHBIMH CPEIHEKBaJPaTHIECKHAM HArpy3KaM 3a HEKOTO-
pelit pacueTHBIH nepuoll. Takoe fonyleHue CripaBeUIMBO JIMIIG B OIIpe-
IeleHHBIX clydasx. B yactHocTH, 910 npuMeHuMo yisa rpymm JI1 ¢ no-
BTOPHO-KPATKOBPEMEHHBIM peXXHMOM paboThl. Takxke 3T0 AoMylleHHe
BIOJIHE TIPHEMJIEMO JUIA rpymm cHinoBbix OII ¢ rpynmmoBEIM IHKIIOM,
NPOJOJDKHTENBHOCTE KOTOPOro 3HAYHUTEILHO MEHBILIE TPeX IOCTOSHHBIX
BPEMEHH HarpeBa IPOBOHHKOB (HalpuAMep, 1A BCIIOMOTATENbHbIX IpH-
BOHOB PEBEPCHBHBIX CTAHOB ropaueii npoxatkm) [3].

B ycranoBHBIIEMCs pexxuMe paboThl Haubonee 3arpyKeHHOM CMEHSI
NP BO3PaCTaHHHM YHMCIAa 3NEKTPONPHEMHMKOB NPUMEPHO OAMHAKOBOM
¢IMHHYHOH MOIIHOCTH Kod(pduumeHT GopMsl rpadika Harpys3ku cTpe-
mutes K eduHuue. ChenoBaTeNbHO, CpeIHEKBagpaTHYECKad, T. €. pac-
YeTHas Harpy3ka TpyNNbl CTPEMHTCS K CpefHedl 3a HauGolnee 3arpy-
KeHHYIO CMEHY, €C/IH OTCYTCTBYIOT AOCTATOYHO MOLIHEIE IIPHEMHVKH,
cnocoGHpIe HMCKA3UTh OTHOCHTENIHHO PABHOMEPHBI TIpyIMIOBOM rpa-
UK Harpy3KH.

Merozx pacdera 1o ko3¢pduimenTy GopMeI rpadHka Harpy3KH M cpell-
Helf MOIIHOCTH MOJXET NPUMEHATHCA IJIA OIpPENeNICHHS 3JIEKTPHYECKUX
HArpy30K LIE€XOBHIX ITHHOIIPOBOXOB, Ha COOPHBIX IMHHAX HANpHKEHHEM
go 1 xB TII, mpmax Hanpsoxeanem 6—10 xB PIT u I'THI npu nocraTtouso
PaBHOMEPHBIX rpad)HKax Harpy3oK, koraa sHavenus Ky = 1-1,2.

[Ipu onpenencHuH pacyeTHBIX Harpy3okK oTaeNnbHbIX y3ioB COC mpo-
MBHIUTSHHOT'O MPEANPHUATHA pacCMAaTPHBACMBIM METOIOM K03(HIHEH-
Tol GOPMBI MOTYT GBITH MIPHHATHI [10 JAHHBIM AHAJIOTMYHOTO AeHCTBYIO-
IEro MpPeATIPASTHA, KOTOPhIC BBIABIAIOTCA IJI COOTBETCTBYIOH[UX Y3-
JI0B CHCTEMBI DJIEKTPOCHAOKeHMs ONBITHBEIM myTeM. Korxa OmBITHBEIM
nyTeM HalTH KO3 dHuHeHT GOpPMBI IPyMIoOBOro rpaduka Harpy3kd He
YIAeTCA, MOXKHO ¢ JOCTATOYHOM IUIf NMPAaKTHYESCKHX Liejiell TOYHOCTHIO
npuanuMath Ky = 1-1,2. IIpu stom 3navenne Ky yMeHpmaeTcs MO Ha-
npaBiieHMIo OT Hu3nmMXx ctyneHeit COC k soicmnm [3].
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11 Onpenesienne pacueTROfli RArpy3KH
CTATHCTHYECKHM METOAOM

JlaHHbIii MeTON HMCHONB3yeTCs MPH OLEHKE H aHaM3e 3JIEKTPONo-
TpeGneHnus ACHCTBYIOMMX NpeANpHATHHA, Tak Kak TpebyeT onmpeaeneH-
Hol craTucTHyeckoi HHpopmamu. IIpy HaTWMHK NIPEANPUATHH aHAIO-
roB €r0 MOXHO MCMOJIb30BaTh NPH MpEeNpOEKTHHIX pa3paboTkax 3aia-
Huii HAa NPOEKTHPOBaHHWE NPOHM3BOACTBEHHBIX 00BEKTOB. PacyerHas
aKTHBHaj Harpyska rpynisl 3JEKTPONPHEMHHKOB CTATHCTHYECKHM Me-
TOZOM OTpEAEIsSETCs C HMCHOJB30BAHHEM [BYX MHTErpajbHBIX TMOKa3a-
Tenei: cpenHeil Harpysku P, 3a BpeMsi T H CPSAHEKBAIPAaTHISCKOrO
OTKJIOHEHHMA O. [l ee HaXOXACHHUS HCIONB3yeTCs CIEAyioillee Bbipa-
xenne [2, 17]:

P,=P.+ o, (121)

rae f§ — npHHATas KPaTHOCTh MepPbl PaCCESHHUA CITy4alHOH BEJIMYHHBIL.

Bripakenue (121) npuHSTO B COOTBETCTBUH € 3aKOHOM HOPMATBHOTO
pacnipeliesieHHa, KOTOpbIii MOXKHO CUMTATh IIPHMECHHMMBIM K 3JICKTpHYe-
CKMM Harpy3KaM MpH YCTaHOBHBLIEMCS TEXHOJIOIHYCCKOM pexuMe Mpo-
H3BOACTBEHHBIX OOBEKTOB 1aK€ MPH OTHOCHTENLHO HEOONBIIMX 3Haye-
HuAX 3¢ GEeXTHBHOrO YKcna 3NEeKTPOTPHEMHHKOB (71, > 6) [2].

Jnst HaxoxaeHus 3Ha4eHuUA P, HeOOXOAMMO MMeTh TpYIIOBO# rpa-
¢$uK Harpy3ku P(#), noctpoeHHbIH I JOCTATOYHO JIMTEILHOIO MEPHO-
na peamusaumu 1. PaccMarpuBaemsiii mepuon paszOuBaeTcs Ha 4HCIIO
orpe3kos (uucao crynenei rpaduka)

m=—, (122)

rae At — NpOAOIKUTENBHOCT UHTEpBAa OCPEAHEHHSA Harpy3oK.
3HauyeHne Ar 3aBMCHT OT ITOCTOSHHOW BpeMEHM HarpeBa 7, 3ji€eMeH-
Ta, IUIA KOTOPOro ONpelesiseTca JeKTpuYeckas Harpy3ka. O6bIuHO npu-
Humaercs At = 37, Ipy KOTOPOM MEPErpeB pacCMaTpPHBAeMOil TOKO-
ITPOBOASIIEH XKWIBI MOKET NOCTUTHYTh YCTAHOBHBILIETOCS 3HAYECHUA.,
Jnsa rpynnoBoro rpaduka npu AOCTaTOYHO GONBIIOM 3HAYEHHH m
CcpeAMss aKTHBHag Harpyska omnpeaensercs no gopmyiie
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p=1%p, (123)
mi=)

re P; — cpe/iHee 3HavYeHWe aKTHBHON HAarpy3KH Ha i-# CTyIieHH rpauka.
CpeHeKBaqpaTHIECKOE OTKIOHEHHE 3JIEKTPHYECKOHM HArpy3kH OT
CpeJHero 3HaYCHU OIIPEACIIACTCH KaK

2
o= /Lf’c)__ (124)
m

I[Ipu m3BecTHOM KodpdHImeHTe PopMbl rpadika Harpyskh Ky MOkeT
fEITH MCIIONB30BAHO CliEAYIONIee BHIPAKCHHE U pacdera CPeaHEKBak-
paTHYecKOro OTIJIOHeHHA [3, 5]:

o =P, K -1 (125)

3HayeHHe CpeAHEKBaJPAaTHYeCKOro OTKJIOHEHHsA MOXKHO pacCMaTpH-
BaTb KaK OLCHKY OTKJIOHCHHA CIy4YalHOM BENWYHMHBI OT €€ MareMaTHyec-
ckoro oxuzanus. B popmyne (121) Bemiamna B 1o cymecTBy npeacTasiis-
er coboit K03 dULMEHT HaneKHOCTH pacdera. 1o nmpuHsTOMY 3HaYeHHIO P
ompeielIIeTCA BEPOSTHOCTD, ¢ KOTOPOH CiTyualiHble 3HAYCHHA HArPY3KH He
fymyr npeBbIIaTe pacueTHOe 3Hadenue P, [17]. Ilpu ompenenenum pac-
YeTHBIX HaTrPy30K CTATUCTHYECKUM METOIOM IPHHUMAIOT f§ = 2-3.

Tlpu HOpMaJIFHOM 3aKOHE pacHpeAcIeHIA 3HaYCHUIM K03 puIeHTa
f=2;25 1 3 COOTBETCTBYIOT BEPOATHOCTH HOCTOBEPHOCTH PacyeroB
0,9544, 0,9896 1 0,9973.

B pacuerax 3neKTpUMEeCKHX Harpy3oK, BHIIOTHAEMBIX UL BhIGOpa To-
KOTPOBOJAIMX JacTeH 1O YCJIOBHIO AOIYCTHMOIO Harpepa, OOBIMHO IpH-
mmaetes B = 2,5 [2]. B aToM cityqae pacueTHas Harpyska OyIer paBHa

P,=P.+ 2,55 (126)

Ilpu Hanmuuuy rpaduka pacdyeTHasd peaKkTHBHAs Harpyska (J, craTu-
CTHUECKMM METOJOM OIpeAeNseTcd aHajorhyHo. EcnM rpaduk peak-
THBHOM Harpy3Kd OTCYTCTBYET, TO 3HaueHHMe (J, onpeiensercs npubmm-
KeHHO 110 BbIpaxkeHHIO (96).
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CraTucTH4eCKMii MeTol TO3BONAET OLIGHHTh PacyeTHYH Harpysky
C OMpeJieNICHHOM BEPOATHOCTHIO ee mospieHus. [Ipunasas B pasnuaHbie
3Ha4YeHMA, MOXKHO OLIEHHTh BO3MOXKHBIE BEJIHYMHBI PAaCHETHBIX Harpy30K
¥ MX BEpOSTHOCTH.

12 Meton onpeae/ieHRS paceTHLIX HATPY30K
N0 TEXHOJIOFHYecKoMY rpagaxy

JocTaTo4yHO TOYHBIM, HO OTHOCHTENIBHO TPYAOSMKHM METOIOM Ofl-
penesieHMs pacueTHBIX HArpy30K Ipynn 3lE€KTPONPHEMHHUKOB, ABJIACTCS
nocTpoeHue rpadHka 3NMEKTPHUSCKUX HArpy30K M0 3aJaHHOMY TEXHOJIO-
rudeckomy rpaguxy paboThl NpousBoACTBEHHOTO 060pyAoBaHus. Takue
TEXHOJIOTMYECKHE TpadUKHA NPUMEHSIOTCA MPH MPOSKTHPOBAHHH 3JIEKT-
POYCTaHOBOK KpYITHBIX MIOTpEOMTeNeil 3NeKTPOIHEPTHM, KaKHMM SBIIS-
I0TCH MPOKATHBIE CTaHBI, JYTroBbIe 3NICKTPHYECKHE IIeHH, CBAPOUHBIC Ma-
UIMHBI U T. 1. 3Has TeXHONOrW4ecKuii rpaduk ¥ MOLIHOCTH, TpeOyeMble
Ha KDKIOH ero CTyneHH, MOXKHO IIOCTPOHTH IpadMK 3NEKTPHYECKUX Ha-
TPY30K, MO KOTOPOMY OfIpeie/IIeTC BeJMUMHA PpacyeTHOrO MaKCHMyMa
Harpy3kH [5]. TexHonoruyeckmii rpadK MOXKHO IIOITY4HTh, CJIOKHB Op-
OUHATHl TPa(UKOB HArpy3KH BCEX 3JIEKTPONPHEMHHKOB, HAJIOKEHHBIX
C M3BECTHBHIM [0 YCJIOBHIO MPOU3BOJACTBA BPEMEHHBIM CIBHUIOM OTHOCH-
TeNBHO APYT ApYra.

JlaHHBI METOZ MOXKET 1aTh JOCTATOYHO TOYHBIE Pe3yAbTATHl I aB-
TOMAaTH3UPOBAHHBIX, CTPOr0 PHTMHYHBIX MOTOYHBIX MpoH3BOACTB [18].
B 3THX cliyuasx MHIWBHIYanbHbIC W FPyNnoBble rpadUKH aKTHBHOM Ha-
rpY3Kd 3EKTPONPREMHHKOB ABISIOTCA MEPUORHYECKHMH C OIpeliesICH-
HOH NPOAOMKUTEABHOCTBIO LHUKIIA.

ITo rpadpuky onpenensercs pacueTHas aKTUBHad Harpy3Ka, B KauecT-
BE KOTOPO# MPHHHMMAETCs MaKCHMajibHas Harpys3ka NpH NMPHHATOM HH-
TepBane ocpenHeuns. Kak npaBuno, 3tot uHTepsan paseH 30 muH. Cie-
JOBaTeNbHO, MO rpadHKy HaXOAST MAKCHMMANIbHYIO NQIYYacOBYIO aKTHB-
HYI0 MOIIHOCTb. B mpocreiiliemM ciydae pacueTHyIO Harpy3Ky MOXHO
HAMTU METOJIOM CKOJIb3SHIET0 OCPEJHCHHS, [IepeMelas BAOJIb OCH Bpe-
MeH (abcumcc) rpaduka HpO3pauyHyl0 KOOPAMHATHYIO CETKY C ABYMA
BEPTHKAIILHBIMH JTMHUAMH, HAHECEHHBIMH C BPEMEHHBIM MHTEPBAJIOM,
cooTBercTBYIOMUM 30 MuH (pucyrok 3) [18].
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Ps

30
MuH

Pucynox 3 — HaxoxkaeHHe pacqYeTHOH Harpy3kH
0O TEXHOJOTHIeCKOMY rpaguxky

MeToa ompenencHUs PacuyeTHBIX HATPY30K IO TEXHOJIOTHIECKOMY
rpaduKy SBISETCS JOCTATOYHO FPOMO3AKAM M TpeOyeT MCXORHOH WH-
dopMalMH, KoTopas, KaK NPaBHAO, OTCYTCTBYET NPH HPOCKTHPOBAHHH
MEeKTPOYCTAHOBOK NPOMBIIIICHHBIX Npemmnpustuit. IIpumeneHue koM-
MBIOTEPHBIX TEXHOJIOTHH MO3BOJNHUT MOBBICHTE TOYHOCTH PAacueToB H CO-
KpaTHTh BpeMs, HeOOXOAUMOe IS IIOCTPOEHHS TEXHONOTHICCKHX Ipa-
puxoB. JIns 3TOro MOMKHBEI MCHOIB30BATHCSA COOTBETCTBYIOIMME IIPO-
TpaMMBI M aBTOMATH3HPOBAHHBIH GaHK JaHHBIX, COMepXKalIMii Heobxo-
IMMYIO HCXOAHYIO MHpOpMaHIOo.

13 Onpenenenne pacaeTHBIX HAFPY30K
oxnoha3HbIX )1eKTPONPHEMHAAKOB

B cersax TpexdasHoro Toka opHotasneie Ol MOryT BKIIOYaThCH Ha
onodasHeie M MexayQasHpie Hanpspkenus. Ilpu pacuere anexrprde-
(KHX Harpy3ok Tpex($asHbIX JNMCKTPHYCCKHX CeTeH eIUHHYHEBIA OAHO-
basnerit O, BrIOYeHHBIH Ha (asHOe HaNpsXKCHHE, YUHTHIBACTCH Kak
sxeuBaieHTHBIH Tpexdasueni 311 ¢ yTpoeHHEIM 3HaYCHHEM HOMHHAIIb-
HO¥ aKTMBHOM H peaKTHBHOH MOIHOCTH:
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Praox = 3Pnos (127)
Grion = 39w, (128)

TZ€ Duo, Juo — HOMMHATIBHBIC AKTHBHAS M PEaKTHBHAS MOIIHOCTH OJHO-
¢asnoro OIL

Ipu Brmouennu opHodasHoro Il Ha juHelHOe HampshDKeHHE OH
YYHTHIBACTCA KaK SKBUBaJIEHTHBIH J11 HOMHHAJIBHON MOIITHOCTHIO

Prox= \3 Puo; (129

o= V3 oo (130)

I'pynma omnodasueix D11, koTopsle pacnipeneneHsi 1o ga3aM pasHo-
MEPHO, MOXKET GBITh MpeJiCTaBJIeHa B pacueTe KaK SKBHBAJICHTHAs IPyIl-
na tpexdasueix OII ¢ Toi e cyMMapHOl HOMHHAIBHON MOIHOCTHIO.
PaBHOMEPHBIM CUHTaCTCA pacrpesiesieHye, PH KOTOPOM CyMMapHast MOIll-
HOCTE ofHOda3HBIX OIl, ocTalomascs He pacrpeeSIeHHON paBHOMEPHO
no ¢asam, He npesbiaeT 15 % obmiel MOIMHOCTH TpeXx¢as3HbIX U OHO-
¢asHBEIX paBHOMEPHO PacIpezieNicHHbIX 110 ¢ia3aM MPUEMHUKOB, NPHCOE/IH-
HEHHBIX K TOMY Xxe y3iy [2].

Pacyer Harpy3ok cereil npomsBogurcs 1o ¢opmynam (Harpumep, (54),
(57) mm (58), (63) u (64)), KoTOpbIe MCHOMB3YIOTCS VI Tpex$asHEIX H-
Taromux ceteit. [Ipu 3ToM 3¢deKrTiBHOE YHCNO rPYIIIB HIIEKTPOIIPHEMHY-
KOB 0/1HO(}a3HOr0 TOKa OIIPSHEIIISTCA YIPOLIESHHO 0 BHIPAKEHHIO

n
22 pHOMi
n,=—=l | (131)
3pumax

TH€ Pyoy;— HOMHHAIBHAS MOIIHOCTB i-T0 OJHO(MA3HOrO 3JIEKTPONpPHEM-
HUKA;

DPumax — HOMHHAIbHAS MOIHOCTh HAUOONBINErO NMPHEMHHKA OMHO-
¢a3HOTO TOKa;

n — KOIWuecTBO ofHoda3Hbix OIL

PaBHOMepHOro pacmpefieneHus, Kak NPaBWIO, YAAeTcs AOCTUTHYTh
TIpY IIPaBWIBHOIM rpynruposke ogHodasnbix 11 ais Takux y3NoB muTa-
HUS, KaK MaruCTpasibHbie IMHONPOBOJIBI M LIEXOBBIE TPAaHCHOPMATOPEL.
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Ilpu npeppllIcHAM HEpPaBHOMEPHOCTH B 15 % pacyerHas Harpyska
rpynmnsl, comepxamei oxHodiaznbie O, npuHUMaeTca paBHOHN yTpoeH-
HOMY 3HAUEHHIO Harpy3KkH Hauboslee 3arpyxeHHoH ¢asbl.

HoMuHaipHas MOMIHOCTH Kaxkno# ¢a3s! MpH CMEMIaHHOM MOAKIIIO-
yenud ogHoaszHeIX JI1 (Ha dasHoe ¥ Mexayda3Hoe HaNpsHKEHHE) OIl-
pemenseTcs ¢ TOMOIIBIO SMITMPHYECKUX KOIPPHIMEHTOB TIPHUBEACHHUA
MMHEHHBIX HArpy3ok K ¢a3neiM. Hanpumep, akTHBHas HOMHHAJIBHAA
MomHOCTh ogHO(a3HbIx OI1, BkmoYeHHbIX Mexay dazamu A n B, A u C,

a Taloke ¢azoif 4 1 HyJieBsIM pabounM IIPOBOIHHMKOM, IIpUBEAeHHaA K da-
3¢ A, BEIIMCIIASTCS 110 BBIpaXkeHUIO [2, 5]

Prowa = P wom(aB) P(4B)4 * Prom(ac)Pacya + Puomca0ys  (132)

r2€ Puow( 4B)> Puom(4cy— CYMMapHble HOMMHaIbHBIE MomHocTH OII,

BTIOYEHHBIX Ha MexAy(dasHoe HaNpMKEHHE COOTBESTCTBEHHO MEXITY
hazamu 4 u B, A n C;

P(4B)4s Pacya — KOIPOALMEHTEI NPUBEICHUS AKTHBHBIX HATPY30K,

BKTIOYEHHBIX Ha JIHHeHHOEe HanpsDkeHHEe Mexay daszamu A u B, A u C
COOTBETCTBEHHO;

Pou(40)— CYMMapHast HOMUHAIBHAA MOLIHOCTH ofxHodasneix OII,
MPHCOEAMHEHHBIX Ha HanpshkeHue ¢aszel 4 (Mexxy GasHbIM M HyJeBbIM
pabo4uM NMPOBOJHUKAMH).

IIpuBeeHHe aKTHBHOM HOMHMHANBHOH MomHocTH omHO(aszubix D11
k ¢azam B u C ocymecTBIseTcs Takke, Kak U K ¢a3e 4, ¢ HCHOJb30Ba-
HWEM COOTBETCTBYIOIIMX KOX)PUIMEHTOB NpHBeNeHHS, MPUHATHIX IO
tabnmune 4 [2, 5] B 3aBHcUMOCTH OT KO3 dHieHTa MOMHOCTH HArpy3-
KH, IO clexytommmM dopmynam:

Poous = P uom(4B) P(48)B + Prow(BC)P(8C)B + Prowoys  (133)

Pyomc = P swomcayPicarc + PromscyPBoryc + Puomcoy-  (134)

[Ipx HeOGXORMMOCTH ¢ MCTIONB30BaHUE k03P UIHEHTOB NpUBeAeHUS
TMHEHHBIX PEaKTHBHBIX HAarpy3ok k basubiM (G 4py4> qacyp ¥ T-A)

MOXKHO ONpeAe/UTh PEaKTHBHYI0 HOMMHAJILHYIO MOIOHOCTBE OXHOdas3-
meix OI1 g kaxoii dassl
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Tabmuua 4 — KosdduimenTsl npuBefeHus HArpy3oK, BKIIOUEHHBIX Ha
nuHeHHOe HampshkeHue, K dazam

O603HaYeHUA Kosdp¢uuuents! npuBeneHns nNpy 3HAYSHAAX COSQ
k03¢ puineHToB 0410506 (0650708 09|10

P(aBya> Py Pcayc 10,17 1,0 10,89 | 0,84 | 0,80 | 0,72 } 0,64 | 0,50
Py s Psc)yc » Picaya {0,171 0,00 1 0,11 | 0,16 | 0,20 | 0,28 | 0,36 | 0,50
d4By4-9BC)B-Acac ;0,86 10,58 )0,38 0,30 0,22 ] 0,09 [-0,05;-0,29
d4B)B > ABCYC9(Cc)a | 1,44 (1,16 | 0,96 ( 0,88 | 0,80 | 0,67 0,53 | 0,29

VYcioBHEIE pacdeTHbIE Harpy3kH Tpex($a3HOM CeTH OT TpyHITBl OJHO-
¢a3HBIX MPHEMHHUKOB JIEKTPOIHEPIHM € OJHHAKOBBIM PEXKHMOM paGoTHI
(311 umeroT oaHU M Te XKe 3HaYeHUA KoddduimenTa ucnonezopanus Ky
H COS(P) ONPEHEIIAIOTCA CISAYIOIUM 00pa3oMm.

ITo ¢popmynam (132)(134) paccuuTHIBAIOTCA HOMHHAIBHEIE AKTHB-
Hble MOIHOCTH Ka)kIo# (a3bl, Mo KOTOPHIM OMpeesseTCs HOMAHAIbHAS
aKTHBHAj1 MOHIHOCTH Haubonee 3arpyxeHHOH dassi:

Pﬁmaxd) = max(Fyous> Puomp > Pronc) - (135)

3arem no ¢popmyne (131) npouseomurcs pacuer 3p¢PeKTHBHOTO YHC-
Jia 37eKTPONPHEMHHKOB U II0 cripaBoyHoi Tabmuue I11.5 onpenensercs
ko3 ¢uipieHT pacueTHOH MOIHOCTH K.

YcnoBHas pacyeTHas akTHBHas Harpyska nutarwoimeii Tpexgasnoii ce-
TH OT IpymIsl oaHO(a3HEIX MPHEMHHKOB 3JIEKTPOIHEPT UM BEIYMCIIAETCA

no popmyie
Poy =3K, Ky Py max¢ = 3K Pey maxgp » (136)

e Py max g — HauOONbIICe BO3MOXHOE 3HAYEHUE CPEHEH AKTHBHOM

MONIHOCTH 3a HamboJjiee 3arpyKeHHYI0 CMEHY Ul MaKCHMalbHO 3arpy-
KEHHOIH ¢asbl.

YcnoBHas pacyeTHas peakTHBHAs Harpyska ONpeAessiercs IO Bbipa-
KEHHSIM

Ooy =LIGK, Pyon max 9 189) = 3,300y maxg » €S 1, < 10;  (137)
Opy = 3K Pon max 9189 = 300y max ¢ » €6 1, > 10, (138)
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e Oy max ¢ — HAMOOIBIIEE BO3MOKHOE 3HAUCHHE CPe/IHEH PeaKTHBHOH

MOIIHOCTH 32 HauOoJiee 3arpy>keHHYIO CMEHY IUII MAaKCHMAIBHO 3arpy-
xeHHO#H (a3bl.
VcnoBHas ONHAasA pacueTHas Harpyska rpymisl OXHOGA3HBIX MIPHEM-

HHKOB 3JIEKTPOIHEPTHUH
, 2 2
Spy = Fpy + Gpy - (139)

PacueTHBIit TOK Tpex($a3HOMH JIMHAY, MHTAIOMEH rpynny oxHO(a3HBIX
OI1, onpenenseTcs no popmyie

I, =——§—"y——. (140)
\/gUHOM

Ilpu pacuete ycrmoBHOH Harpysku tpex¢asHo cetu or rpymmst Ol
¢ pa3IM9HBIME Pe>XHMMaMHU paGoThl, BRTIOYEHHBIX Ha Qa3Hoe M JIHHeiHOoe
HATIpAXKSHHE U HE pacnpec/ISHHBIX PaBHOMEPHO T0 (pazaM, MaKCHMAaITb-
HO 3arpy>keHHas ¢asa ompeeseTCs Mo HauboNbmeMy 3HAYEHHIO Cpell-
Helt Harpy3kH 3a HanGosee 3arpy KeHHyIO cMeHy [5]. OTu Harpysku pac-
CYMTBHIBAIOTCH € YYETOM CPESOHMX 3HAYeHHH K03 QHIHEHTOB HCIIOIB30-
panus oxHodasueix BT u KoaG HHUIMEHTOB NpHUBEACHHUA AHHEHHEIX Ha-
Ipy30K K ¢a3apM (cM. Tabmuuy 4). Hanpumep, mis daser 4

Pous = K 4B)P vom(48) P 4By 4 + K 4y Prom(4C) P aC) 4 *+ K 40) Prom 40y 5(141)
Oot = K aByP o3y U 4B)4 + K sy PromaCy X 4C).4 + K 40 Prow( 40) 18P 40,(142)

tae Ky up)ys Ku(ac)> Ku(a0)y— CPEAHME 3HAYECHHS KOS(YPULIMEHTOB HCHIONE-

sopaHua ogHoGda3Hbix OI1, BmoueHHbIx Mexay dazamu 4 U B, A u C
H $a3oii 4 ¥ HyneBbIM paboYHM NMPOBOXHIKOM COOTBETCTBEHHO;

tgQ40 — CpenHee 3Ha4YeHHe KOIP(PHIHEHTa peaKTHUBHOH MOMHOCTH
s opodasubix O, BmoueHHBIX Mexay da3oit 4 U HyneBbiM pabo-
9MM TIPOBOTHHKOM.

o popmynam, asanoruaasM (141) u (142), nponsBogurces pacdeT Hau-
fonbmero 3HaueHWs cpefHel Harpysku B W a3 B (Pup) U C (Pouc)-
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3ateM ompefenseTcs CpeHAA MOINHOCTh 3a HauOoliee 3arpy>KeHHYIO
CMEeHY 11 MaKCUMAJIbHO 3arpyKeHHOH ¢a3sl

Pcumaxq):'max(PcMA’PcMB’PcMC)' (143)

VcnosHas HawGoNbInas CpeJHSS aKTHBHas Harpyska Tpexda3HoH
JMHHH 3a Hauboslee 3arpyKeHHYI0 CMeHy OT rpymmsl oaHodasHex OI1
NPHHUMAETCs PABHOH YTPOCHHOMY 3HAUCHHMIO Py, ¢ - Hanpumep, ec-

71 HauGolee 3arpykeHHoi ssnaercs ¢pasa C, To
Poy =3Py (144)

o cpenmeil peakTHBHO#H Harpy3ke 3ToH ¢a3sl ONpenensercs TaKKe
yCJIOBHasi HAUOOJIbIIAA CPeIHAA PeaKTHBHAsA HAarpy3Ka TpexdasHoit muHum

Qcmy = 3QcMC : (145)

Cpennnii ko3 (PHLHEEHT HCIIONB30BAHUS PAacCUNTHIBaETCA AJI1 Mak-
CHMaJIBHO 3arpy>keHHOH ¢a3pr nuruH no gopmyne [5]

= P cMC i (146)
0, S(PHOM(AC) + PHOM(BC)) + PHOM(AO)

D¢ dexTHBHOE YHCHO TpPyMImbl OJHOQA3HBIX SNEKTPONPHEMHUKOB
BBIUHKCIAeTCA N0 pubmwkenHoi dopmyne (131). 3nas K, 1 n,, o Tab-
mane 1.5 vaxomum 3HadeHue K, ¥ omnpe/ie/isieM YCIOBHBIE pacyeTHbIe
Harpy3kH Tpex($asHoit TMHUH OT rpymisl ogHodasHex Ol

Py =K,Poy s (147)
Opy =110y, ecna n, < 10; (148)
Opy = Doy €cii n,> 10. (149)

Mosasn ycnoBHast pacdeTHas Harpy3Ka JIMHHHU OT TPYTHIB OHO(MA3HBIX
OIT BermcsseTes nmo BeipaxeH o (139), a pacueTHsit Tok — 1o (140).

74



14 Onpepenenne 31eKTPHIECKHX HATPY30K
KOMILIEKCHBLIM METOAOM

KoMrnekcHBI MeTO I 14 OLICHKH JICKTPUIECKHX HArpy30K B 1986 ro-
ny npeanoxui b. Y. Kyapun. PacueTsl Harpy3ok 3TuM METOAOM OCymIe-
CTBJLIIOTCS OT BEPXHHMX YpoBHe# C3C IPOMBINUICHHOrO NpeANpUATAS K
HkHuM. CHenyanucT, BBIMOJHAIOMMEN pacyueTsl, 3Hasd TEXHOJOTHIO
NPOH3BOACTBA, UCIIONb3YET NPH NPOCKTUPOBAHHY JIEKTPHIESCKON 9acTH
NPOMBIUIICHHOTO 00BEKTa HHGOPMAIMOHHYIO 0a3y npeIIpHsTHii-aHa-
JIOTOB MJIM CO3[iaeT HEKOTOPhI# 06pa3 06bexTa, Ka4eCTBEHHBIE CTOPOHEI
KOTOPOro MPHHIMIHATILHO HepopManu3yeMsl [6].

KoMiuiekcHBI METOA NMpPEXyCMaTPUBACT OJHOBPEMEHHOE HUCIIONEB30-
BaHME HECKOJBKHMX CIOCOOOB OMNpeNe/ieHHs MaKCHMAIBHON HArpy3KH
NPeANPHUATHA IO CASKYIOINM [TapaMeTpaM:

1) yrenbHOMY pacxopy 37€KTPOIHepTriH Ha eAMHMILY IPOXYKIHMK;

2) cpenHeroAoBo# NoTpedseMol MOIMHOCTH U K03QduimMeHTy Mak-
CUMyMa;

3) cpeaneronoBoMy Ko3d}HIHEHTY CIPOCa H YCTAHOBJICHHOM MOII-
HOCTH;

4) yneaAbHBIM MOITHOCTAM Harpy3oK Ha €OHHHULYY NPOM3BOACTBEHHOMN
IUIOIIA/TH;

5) NpOrHO3HPOBAHHEM BPEMEHHBIX PSAHOB TEXHOJIOTHYECKMX HWIH
3MEKTPHYECKHX MOKa3aTelicH.

Ilpu sTOM mnponssoguTca HpodheCHOHATHHO-TOTHIECKHH aHaIH3
MEKTPHIECKHX NOKasaTeaeH Ha pasHbIX ypoBHIX COC NMpOH3BOACTBEH-
Horo o6pekTa B pexxume CATIP.

Heo6xoaumoil ocHOBOH NpHMEHEHN KOMIUIEKCHOTO METOa pacyeTa
MEXTPUYECKUX HArPY30K ABJIAETCS aBTOMAaTU3MPOBAHHbIH GaHK JaHHBIX,
0XBATBHIBAIOLIMA MAaKCHMAJIbHOE KOJIHMYECTBO POACTBEHHBIX HpenTpH-
ATHH - JaHHOH OTpaciaM NPOMBINUICHHOCTH, NMO3BOJIIOIMUNA BHIONHAT
Tpebyemble pacuersl. B OaHke JaHHBIX NOJDKHA COAEPXKATECHA CICAYIO-
mas uadopmarms [6]:

— OCHOBHBIC U (QYHKIHOHAJIBHO ONpeiedeMble MeKTPUIECKHe MoKa-
33TeNTH JIEKTPUHECKOTO X034HCTBa MPePHATHIA;

~ 9NIEKTPOEMKOCTh IO BHJaM NMPOXYKLHUH VIS OTPAciIM H OTHEIbHBIX
TpeATIPHATHIH;

~yHAeJbHBlE MOIHOCTH HArpy3oK I10 OTACHBHBIM MPEANPHATHAM
H LeXaM;
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— yIeJbHbIe H O0HIME PacXxoAbl MICKTPOSHEPIMH 110 LeXaM Npenrpy-
STHH H IIPOM3BOACTBAM;

— ¢aKTHUeCKUE CpEelHHe W MaKCHMAlbHBIC HAarpy3kd [0 Xapaxrep-
HBIM LIeXaM W arperaram;

— riepeueHs YCTAHOBJICHHOIO SJIEKTPOOOOPYHOBAaHHS IO MpPEATPHU-
ATHIO, IIEXaM U T. II.

ITo oxoHdaHuM pacdera NPOBOJUTCSH CPaBHEHHE PE3yNbTaTOB, MOJY-
YEeHHBIX Pa3HbIMHM METOJaMHM, U JaeTcsi 000CHOBaHWe TIPUHATOM pacuer-
HO# Harpysku.

IIprmMenenne KOMIUIEKCHOTO METOZa pacueTa JCKTPUYSCKUX Harpy-
30K TpeOyeT OT CHeLMalUCTa IMPOKOW 3PYAMIMH, NTyOOKHMX 3HAHUHA
OCHOB 3JIEKTPOCHA0KEHUA W TEXHOJOTMA HPOM3BOACTBA NPOSKTHpPYe-
MOro NpeAlIpHUATHS, METONOB MaTeMaTHYeCKOH CTAaTHCTHKM, NPOTHO32
M paclio3HaBaHHi 00pa3a, yMEHHs NPHMEHATh KOMIBIOTEPHBIE TEXHOJIO-
THH B npouecce npoextupoBanua CIC npoMBIILIEHHBIX 065eKTOB [6].

15 Onpeneienne NHKOBLIX HATPY30K

ITuxoeas nazpyska — 5T0 MakCUMalIbHasl KPaTKOBPEMEHHAsK HArpy3Ka
JUIATeNbHOCTEIO 1-2 ¢ [2]. OHa BO3HHKaeT mpu BKIMOYEHUHM H paGore
3MEKTPONIPUEMHHKOB € PE3KO NMEPeMeHHBIM rpadIkoM Harpy3KH, Halpu-
Mep, EKTPOCBAPOYHBIX YCTAHOBOK. JIjid MpaKTHYECKHX Liesteil HanboIIb-
UIFH HHTepeC HPEACTABIAET NHKOBLIA TOK, KOTOPHIA HCIIONMB3yeTCd IIpK
BbI6OpEe 3aIMTHLIX alNlapaToB, pacdeTe KOHTAKTHHIX CeTel 1Mo MoTepe
HaNpsOKCHHUA ¥ KoNebaHuil HanpsHKeHHA.

B kavecTBe MUKOBOTO TOKAa SOMHWYHOIO 3JIEKTPONPHEMHUKA TIPHHH-
MaroTcsA: IJiA IEKTPOJBUTaTeNIeH — MyCKOBOM TOK, IIedeif M CBapOYHBIX
TpaHChOPMaTOPOB — MMKOBBIA TOK, BEJIMIUHBI KOTOPBIX CONEPHKATCA B
MACHOPTHBIX JaHHBIX.

[IycxoBoil TOK 3/IEKTPONBUTATE A ONPEAEIHIETCS O BHIPAKEHUIO

Inycx = knycxlﬂom s (1 50)

rne knycl( — KpPaTHOCTP ITYCKOBOI'0 TOKa IT0 OTHOMIEHHIO K HOMHHANBHO~

My TOKY 3JE€KTPOABHIaTels (IacliOpTHas BeJMYHHA, KOTOPasA YKas3blBa-
ercs Ha TabJIHuKe JBUTATeNH),

1,0 — HOMHHABHBIH TOK JICKTPOJBUraTes, A.
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HoMuHabHEI TOK ABUraTeNld NPHHUMAeTCs 110 MacIOpTHEIM (crpa-
BOYHBIM) JaHHBIM HJIH PACCHHTHIBACTCS (B aMIlepax) MO BHIPAKESHHUIO (6).

IIpu orcyTcTBMH 3aBOACKMX JAHHBIX 3MEKTPOOGOPYHOBaHHMS ITyCKO-
BOM TOK MOXKeET ObITh OPHEHTHPOBOYHO ITPUHAT PaBHBIM [2]:

— NATHKPAaTHOMY HOMHHAIBHOMY TOKY JUIS ACHHXPOHHBIX JIEKTpPO-
nBUraTesicdi ¢ KOpOTKO3aMKHYTHIM POTOPOM H CHHXPOHHBIX ABHraTeNnei;

— HE HIDKe 2,5-KpaTHOr0 HOMUHAIBLHOTO TOKA I ACHHXPOHHBIX JJIEKT-
ponBuraresnieii ¢ ha3HbIM POTOPOM HIIH JIBHIaTesicH IOCTOSHHOIO TOKa,

—He MEeHee TPeXKpaTHOro HOMHHAIBFHOTO TOKa (macropTHoro, Ges
NpUBEACHHS K TPOJOJDKHTEIBHOCTH BlunodeHus 100 %) mng meuseix
¥ CBApPOYHBIX TPaHCHOPMATOpPOB.

B ofuem cityyae MaKCHMaJIBHBIH KPaTKOBpPEMEHHBIH TOK JHHHM OTI-
pefenseTcs Mo BeipaxeHuo [11]

Lo = Tamax + 1, (151)

1€ I; max — MyckoBoit Tox D11 WM rpynmbl 0fHOBPEMEHHO BKTIOYASMBIX
NPUEMHUKOB, TIPH MyCKe KOTOPHIX IMKOBBIN TOK JINHHH JOCTHIaeT Mak-
CHMAJIBHOTO 3HAUCHMS;

I}, — pacyeTHBI TOK JIMHIH, ONpefie/iteMbii Ge3 ydera paGouero Toka

MEKTPONPHEMHMKA (IPYNIThl OJJHOBPEMEHHO BKJIIOYAEMEIX 3JIEKTPOIIPH-
eMHHKOB),

BesuunHa I; ax IPEACTABIACT cO00H HAaHOOTBHMIMIA U3 IMyCKOBBIX TO-
KOB 3JICKTPONIPHEMHHUKOB B I'PYIINE, ONpeledeMbii o BeipaxkeH o (150),
a TAKKe N0 MACTIOPTHHIM HIH CIIPaBOYHBIM JAHHBIM.

IIuxOBEIf TOK IpyHOIBI MMEKTpOABUrareci HanpsokeHueM xo 1 kB,
KOTOpbIE MOTYT BKJIIOYaTbCA OMHOBPEMEHHO, INPHHHMAETCS paBHBIM
CyMM€ IMYCKOBBIX TOKOB 3THX 3JIEKTPO/ABHI aTEJICH.

HWenonp3oBate ¢opmymny (151) mna omnpeneneHHAs MaKCHManbHOro
KPaTKOBPEMEHHOIO TOKAa JIMHMM He BCeraa yAOOHO, TaK KaK JJIf 5TOro
NpeABAPUTELHO HEOOXOAHMO BBIIIOIHHTH JOTOJHHTENIBHBIR pacyeT
Harpy3kd rpymmsl OIT Ge3 ydera myckaeMBIX JJICKTPOJBHTATeseil WA
apyrux OI1. B cBA3M ¢ 5THM NP pacyeTe IMHKOBOTO TOKA IPYIIIIHI SJIEKT-
POTIPHEMHHKOB HampspkeHneM 10 1 kB, paboTalomux NpH OTCTaOmeEM
TOKE, C JOCTATOYHOH MJIf MPAKTHYECKHX IleJIeH TOYHOCTBIO PacdeToB
JOIyCKaeTcs I0b30BaThCs GopMyIoH
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T = Lygax + (Ip — K Zwon wax)s (152)

rae I, — pac4eTHbIH TOK Harpy3KHd rpynrbl 31€KTPONPHEMHHUKOB;

ky — k030 MUHEHT HCHONB30BAHHA, XAPAKTEPHEIM I IIPUEMHHKA
¢ HauGOJIBIIMM ITYCKOBBIM TOKOM;

Liom wax — HOMUHANIBHBIM TOK 3NEKTPONPHEMHUKA C MaKCHMAJILHEIM
ITyCKOBBIM TOKOM.

TInkoBas MOIHOCTH MAIlIMH KOHTakTHOH cBapkH (KB -A) onpenesserca
C HCTIONB30BaHUEM TTACTIOPTHBIX JAHHBIX IO clexyromei gopmyrne [2]:

Srmx =U2Max12max H (153)

rie Ujyay ¥ 1y, — MAKCHMATBHEIC BTOPHYHOE Hanpsokenue (B) u cpa-
pouHEIi TOK (KA).

IIpuOmpKkeHHO MHKOBas MOIMHOCTH MOXKET OBITH NPHHATA paBHOI
TPeXKpaTHOMY 3HAYEHMIO NACHOPTHOH HOMMHAJIBHOM MOUIHOCTH Mally-
HBl KOHTaKTHO!M cBapku Sy (6e3 mpHBefeHUs K NPOJOSDKHTENHHOCTH

BnoyeHus 100 %)
Seu #38q.- (154)

ITukoBbIe Harpy3kH IpyIiis! 3JIeKTPONPHEMHHKOB, B COCTaB KOTOpOil
BXOJIST MOILIHBIC NPUEMHMKH ¢ YAAPHBIMH Harpy3KaMu (XyToBBIE 3Jiek-
TpUYESCKHe Medn, Ge3MaxoBHYHbIE TIIaBHbIC IPHBOIBI IPpe0o6pa3oBaTek-
HBIX arperatroB IPOKATHRIX CTAHOB M T. I.), a TakiKe IPYIIIBI JBHTaTENel
HanpsbkeHHeM Bbile 1 kB rpu MX camo3anycKe OIpeAesfIoTCcs Ha oc-
HOBE pacdeTOB I10 CIIEHATEHEIM METOXHKAM.

Hpnamep 11. Onpeaenuts NHKOBBIHA TOK JMHHUA € PaCHETHBIM TOKOM
I, =250 A, nuraromed TpyNIy 3IeKTPONPHEMHMKOB. MakcuManbHbli
HyCKOBOM TOK [y yax = 405 A yiMeeT MeCTO IpU BKIIOYECHHHM JBHIATE/
Hacoca MOIMHOCTHIO 30 KBT. Ero HOMHMHANBHBIN TOK Liow vax = 57,9 A,
a ko3¢ uimeHT ucnons3opanus k, = 0,7.

Pewenue. TIKOBEIH TOK JIMHUA oNIpeAerseTcs Mo BelpaxeHmo (151)
LI = 405 +(250-0,7 - 57,9)= 6145 A.

78



CnHrcox HCIOJIL30BAHABIX HCTOYHHKOB

1. DnexTpudeckue Harpy3KH NpOMBIIUTeHHBIX npeanpusTuii / C. JI. Bo-
nobpurckuii u [ap.]; mox pen. C. JI. Bonobpunckoro. — JI. : Dneprus,
1971. - 204 ¢.

2. @enopos, A. A. OCHOBBI EKTPOCHa0KEHHA NPOMBINUIEHHBIX IpeN-
npusthii / A. A. @enopos. — M. : Dneprus, 1972. - 416 c.

3. ®enopoB, A. A. OCHOBBI 3NICKTPOCHA0KEHHS POMBINUICHHbIX Tpefi-
npuatuii / A. A. ®enopos, B. B. Kamenesa. — M. : DneproatoMuszar,
1984. - 472 c.

4. T'yxxos, H. IL. Cucrems! anexrpocHabkenrus / H. I1 I'yxos, B. . Oms-
xoBckui, /1. A. [TaBnrouerko. — PoctoB W/l : ®enuke, 2011. —382 c.

5. Myxkocees, 0. JI. OnexTpocHabxeHne NPOMBIIIICHHBIX Opeanpu-
atuéi / FO. JI. MykoceeB. — M. : Oueprus, 1973. — 584 c.

6. Kyznpun, b. H. DnexrpocHabxeHye MPOMBIINISHHBEX [IPEITPHATUIHA /
b. U. Kynpus, B. B. IIpokomauk. — Munck : Bemsiimas mxosa, 1988. —
358 c.

7. Pankesud, B. H. IlpoexrupoBaHue CHCTEM 3JieKTpOCHaGXeHUS /
B. H. Paaxesra. — Munck : HIIOOO «ITuon», 2001. — 292 c.

8. Ilocobre Kk «YKa3aHHIM IO PacyeTy SJIEKTPHYECKHX HAIPY30K»
(sropas penaxups) // BHUIIN «TsaxnpoMdaeKTporpoekt» [DnekTpoH-
Hei#t pecype). — 1993. — Pexamm mocryna: http://www.roct-caun-pn. P®/
Data1/9/9693/index.htm. — Jlata nocryna: 14.03.2012.

9. OnexTpoTexHHYECKUI COPaBOYHMK : B 3 T. / mox o6, pex. IT. T. I'py-
masckoro [u ap.). — Misn. S-e, ucnp. — M. : «Oneprus», 1975. - T. 2. —
752 c.

10. CripaBoysble JaHHBIE IO PacYETHHIM KO3()PHIMEHTaM 3IIEeKTpH-
yeckux Harpysox. — M. : BHUIIN «TsxnpoManexrponpoexT», 1990, —

114 c.

11. Kapnos, @. @. CnipaBoYHHK I10 pacdeTy IIpOBOAOB M Kabeseif /
®. @. Kapnos, B. H. Ko3nos. — M. : «Queprusa», 1969. — 264 c.

12. Kuszescknii, B. A. DnexTpocHabxeHHe HPOMBIIUICHHBIX MpeA-
npuatuit / B. A. Kuasesckuii, b. 1O. Jlunkun. — M. : Bricmmas mxona,
1986. — 400 c.

13. KonroxoBa, E. A. DnexrpocHabxenue 06bexroB / E. A. KoHroxo-
Ba. — 6-e m34., ucnp. — M. : M3parensckuii HeHTp «AKageMus», 2009, —
320 c.

79



14. Ve, A.T. OnexrpocHalxeHHe NPOMBIIICHHBIX NPEATIPUSTHH
¥ rpaxxnanckux 3manuit / A. . Ve, JI. K. EBmunos. — Musck : HIIOOO
«ITuon», 2002. - 457 c.

15. TlpaBwia yctpoiicTBa JEKTPOYCTaHOBOK. — M3x. 6-e, mepepal.
u gom. — M. : Dueproatommspar, 1985. — 640 c.

16. Koznosckas, B. b. Onexrpuaeckoe oceeruenue: yyebnmk / B. B. Kos-
nosckas, B. H. Paaxesnu, B. H. CanyxeBmu. — Musck : TexHormepcnek-
THBa, 2011. - 543 c.

17. Bynsko, H. A. OnexTpocHabxeHHe CelbCKOXO3AMCTBEHHbIX Mpef-
npuATHi U HaceneHHbIX myHkroB / U. A. Bymzko, M. C. Jlepua. — M.:
Arponpomuspar, 1985. — 320 c.

18. IlpoekTUpOBaHHE NPOMBIIUICHHBIX DJIEKTPUYECKMX — ceTei /
B. H. Kpynoeuu [u gp.]; noa pen. B. . Kpynouua. — M. : Dueprus,
1979. - 328 c.

80



TTPWJIOXKEHWS



ITPHJIOKEHHE 1

CnpaBO!mue AaHHble JUIS pacteTa WICKTPHMECCKHEX HArpy3oK

Tabmuua I11.1 — Cpennne 3nauenms Ko3hOHUMEHTOB MCIONb30BaHUA
(Kx) 1 MomHOCTH (COS @) VIS XapaKTEPHBIX TPy IEKTPOIIPHEMHUKOB

Koaddmm- | Koadpdurm-
OJIeKTPOTIPUEMHUKH €HT MCIIOJIb- | €HT MOIITHO-
30BaHUA CTH
1 2 3
O6opydosanue ona memwuiooGpabomru
MertaiopeKyye ¢TAHKH MEJIKOCEPHIHOTO
TIPOM3BOICTBA C HOPMAaABHBIM PEXKAMOM
paboThl: MeNKHe TOKapHbIe, CTPOTATbHbIE,
nonbexHsie, ppe3epHIe, CBEPIIIBLHEIE, 0,12-0,14 0,4-0,5
KapyceJbHble, TOYWIbHbIC, HOXKHHMIBI JIMC-
TOBBIE, COPTOBBIC, (PaCOHHEIE, CKPAITHEIC,
apMaTypHbie
To e, TPy KPYITHOCSPHMHOM MPOU3BOACTBE 0,16 0,5
To e, NpH TSHKEIOM pexxaMe paboThI:
LFTaMIIOBOYHBIE IPECcChi, aBTOMATHL, PEBOJIb-
BepHBIe, 06aupouHsle, 3ybodpesepHsIe, 0,17 0,65
a TakoKe KpyNHbIe TOKapHbIe, G pe3epHbIe,
KapycesibHbIC ¥ PACTOYHBIE CTAHKH
To xe, ¢ 0c060 TDKENBIM PeKIMOM paGoTSL:
TIPUBOXBI MOJIOTOB; KOBOYHBIX MallldH, BO-
0,2-0,24 0,65
JIOYWTLHBIX CTaHKOB, OYMCTHBIX GapabaHoB,
6eryHoB U ap.
HinndosanpHble CTAHKA MAPHKONOAITHII- 0,2-0,35 0,65
HHKOBBIX 3aBOJIOB
?BTomamecme [OTOYHbIEe JTHHUH 00pa- 0,5-0,6 0.7
OTKH METAIUIOB
Mexannueckue 1eX#, MHOTOMIIMHIEIBHBIC
ABTOMATHI )11 M3rOTOBJICHHA AeTalIeH U3 0,2 0,5-0,6
IIPYTKOB
TlepeHOCHOM JIEKTPOHHCTPYMEHT 0,06 0,5
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[Ipopomxenue Tabmunw! I11.1

1 | 2 I 3
Obopydosanue 01a depegoobpabomku
OKOpOHbIE CTAHKM ' 0,3 0,55
JleconunpHBIE paMbl 0,6 0,75
MHOromwibHbBIE CTAHKH 0,43 0,75
ToploBOUHbIE CTAHKH 0,4 0,55
VHuBepcabHBIE, ICHTOYHO-AEJTHTEIEHbIC 0.4 0.65
U II0AJI0Pe3HBIE CTAHKH ’ >
ArperaTHble CTAHKH 0,2 0,65
CrporajyibHble CTaHKH 0,6 0,65
Dpe3sepHble, LIMNOPE3HEIE, CBEPIIILHEIE, 0.2 0.7
Jo06eHpIE H TOKapHBIE IO ISPEBY 4 i
To e, MOTOYHBIE JIMHUK 0,25 0,7
InndosansHbie CTAHKH 0,45 0,6
KpyrnomuibHele CTaHKY ¢ MEXaHAYECKOM
noxauei (o6pe3Hrie, peOpoBbie, ATHHHO- 0,4-0,5 0,65-0,7
peevHble, ACTTUTENIBHEIC)
KpyriiomaisHEIe CTaHKH ¢ Py9HO#H roade 0.35 0.55
(CaslaHCHpPHBIE, TOPUEBbIE, MASTHHKOBHIE) i >
ABTOMATHYECKHE JIMHUH AepeBOoOpaboTKH 0,5 0,65
Poasranru : 0,3 0,55
JleHTOYHBIE TPAHCIIOPTEPHI 0,2 0,55
CxpeGKOBbIe TPaHCIIOPTEPHE 0,4 0,69
JpoOunku 0,3-0,35 0,54-0,62
I'poxoThl 0,6 0,7
Hacocwet, komnpeccopbl, senmunamoput
Hacocsl, KOMITpECCOPBI, ABUTATEIb-TCHEPA- 0.7 0.85
TOpSI ’ ’
Hacochl H KOMIIpeccopsl ¢ CHHXPOHHBIMU 0.7 0,9(on)
MEKTPOABHIATEIIMHU
BeHTHAATOPBI, CAHUTAPHO-THTHEHHUYECKast 0,6-0,8 0.8
BEHTILUIALINA
BeHTWIATOPSBI K APOOHIKaM 0,4-0,5 0,7-0,75
['a30AyBKH C CHHXPOHHbIMH JBHTaTEILIMH 0,6 0,8—0,9(om)
I'a30, [y BKH C aCHHXPOHHBIMH JABHIaTe/IIMH 0,8 0,8
JpiMococh! nmege 0,7 0,8

83




Mponomxenue Tabmunet I11.1

neyel BRICOKOM 4acTOThI

1 | 2 | 3
Ilodvemro-mparcnopmusie Mexanumol

OneBarophl, TpaHCTIOPTEPHI, IHHEKH, KOH- 0.4 0.75
Beiepbl HECOJIOKMPOBaHHBIE ’ ’
To xe, cOITOKHPOBaHHBIE 0,55 0,75
Kpans1, kpan-6asky, Tenpdepsl

u IIB = 25 % 0,05 0,5
To xe, npu IIB = 40 % 0,1 0,5
JInd el rpy30BHIE 0,2 0,6
JIndTH Naccaxkupckue 0,15 0,55
KJreTeBrle Ioqpe MHHKY 0,6 0,65
CxanioBnie NOAHEMHUKH 0,7 0,8
Ponsraaru 0,1-0,35 0,6
Kpansi-urrabesepsl 0,1 0,5
Creutaxkd MeXaHW3HPOBaHHEIE 0,4 0,75

Ceapoynoe obopyoosanue

CBapoqj-me TpaHCc(hOpMaTOphI IUIA pyIHOM 03 0,35-0,5

TOBO# CBapKH U pe3KH METAUIOB
CBapovHpie MAaIDHHEI MIOBHEBIC 0,25-0,35 0,7
Caapounpie MaITHHBI CTHIKOBEIE H Todeursie | 0,25-0,35 0,6
CpapouHbie TpaHC(HOpMATOPBI AjIsk aBTOMa-
THYECKOH H NOMyaBTOMAaTHYECKON yroBoit 0,35 0,5
CBapKH
CBapouHble ABHraTeNb-TeHEPAaTOPHl OTHO- 03 0.6
MOCTOBBIE ’ )
To ke, MHOTOIIOCTOBEIE 0,5 0,7
Manisgs! 11 CBAPKH TPSHHEM 0,6 0,8

Inexkmpuueckue nevu

Tleun conpoTHBeHNs ¢ HENPEPBIBHO# (aBTO- 0.7-0.8 0.95
MAaTHYECKOH) 3arpy3Koi, CYIWIbHEIE TKadb 7 >
To ke, ¢ nepHOAHIECKON 3arpy3Koii 0,5 0,85
Ileun COMPOTHBIIEHHS ¢ HEeaBTOMATHYECKOM 0.5 0,95
3arpysKoi
MHayKnpoHHBIE IEYH HH3KOM 9ACTOTHI 0,7 0,95
JBuraTens-reHepaTopsl MHIAYKIAOHHBIX 0,7 0,8
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Iponomxenne TaGmumesr 111.1

1 2 3
JlamMrioBBIe reHepaTophl HHIYKIMOHHBIX
nedeii BEICOKOH 9acTOTHI, THPHCTOPHBIC 0,7 0,65
npeoOpa3zoBaresiy ycraHoBok TBY
JlyroBbIe CTAICIUIaBWIBHEIC ITEYH €MKOCTHIO
3~10 T ¢ aBTOMaTHICCKUM PETYTHPOBAHMEM 0,75 0,9
IEKTPOJIOB C MEXaHU3HUPOBAHHOH 3arpy3Kkoi
To xe, 6e3 MeXaHM3MPOBAHHOM 3arpy3KH 0,65 0,87
Jlyroeele CTaIeIUIaBIIBHBIE IEYH EMKOCTBIO
0,5-1,5 T c aBTOMaTHYECKUM PETYIIHPOBA- 0,5 0,8
HHEM DJIEKTPOJIOB
Jyrossle mie4H IIBETHOTO METa/UIa EMKOCTHIO
0,25-0,5 T ¢ py4HBEIM peryJMpoBaHHEM 0,7 0,75
3EKTPOJIOB
BcnoMoraresbHEIE MeXaHH3MBI nedeii co- 0.12 0.65
TPOTHBJICHHS M IYTOBBIX nedei ’ >
PynHorepMudeckue neds ¢ TpexgasHpIMH 0.7 0.9
TpaHcopmaTopamu 6; 7,5 1 9 MB-A > ?
Dnexkmponusnsle ycmanoexu
Harpesaress rajibBaHHYECKIX BaHH 0,6 1,0
BhINpsSMHTEH ranbBaHHISCKHX BaHH 0,7 0,8
Arperarsl ralbBAaHUYEeCKAX HOKPHITHH 0,6 0,78
Arperar ¢ 31eKTpOBaHHOH OLIMHKOBaHHA 0.6 1.0
HIH JTYKSHHA JUIS FOPsSYero IMOKPHITHS ? ?
Bosmyxomysku A1 pacTBOpOB 0,6 0,7
Obopydoeanue yexos YepHOU MeMaypzuL

JIutetinoe o6opynoBaHue: OUHUCTHEIE Gapa-
Gaubl, 6eryHbI, BHIOMBHbIC PELIETKH, 339HCT- 0.5 0.65
HbIe MAIIMHEI, IECKOMETHI, JPOOOMEeTHBIC ? >
KaMepbl :
@DopMOBOYHBIE MAITHHEI 0,15 0,2

WIKH MOJIOTKOBBIE, IApOBBIC MEJILHHIbI 0,8 0,8
CKUIIOBEIE 1TOBEMHMKH 0,05 0,5
I'poxoTsl 0,5-0,6 0,6-0,7
CMecuTenbHble GapaGaHbl 0,607 | 0,8
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Ilponosoxenue Tabmupr [11.1

1 2 3
PaziuBovHbie MAIIHHBI 0,3 0,6
Pa3niBodHbIe KpaHbI 0,22 0,6
3aIMBOYHBIC KPaHbl 0,2 0,6
TpascTopTHBIC KpaHb! FOTOBO# POXYKUHHI 0,45 0,6
Hoxuaus! xonoaHo# pe3kn 0,45 0,65
TIWas! B HOXKHUIIE! Topsaael pe3Kn 0,15 0,9
MexanusMb! KpHCTAILIA3ATOPA 0,6 0,8
TaHYymas KieTh yCTaHOBKH HellpephIBHOM 07 0.8
Pa3yIABKHU CTaIN ’ ’
l'IpoxaTche H OTAEJIOYHOE OTAEIeHYE (CTaHbI 0,3-0.4 0,8-0,85
XOJIOAHOM MPOKATKH)
KanaTtHsle MalmyHbI 0,35-04 0,71
Bosno4duwibHpie CTaHBI IOPONIKOBOM POBO- 03-0,4 0,7-0,8
JIOKH

Ob6opydosanue pyonuxos u obozamumenvuvix pabpux

BeHTHAATOPEHI IIABHOTO IIPOBETPHBAHHUSA 0.7 0.8
¢ JABUrareasMu MomHocThio 1o 200 kBt ’ ’
To ke, ¢ ABHraTeIsIMH MOIIHOCTEIO
200-800 kBT 0.75 0.8
To xe, ¢ ABUraTeJIMH MOUTHOCTEIO CBHIIIE 0.8 0.9
800 xBt i ’
BeHTHISTOPBI 9aCTHYHOIO IIPOBETPHUBAHUS 0,65 0,7-0.8
H CAHTEXHUICCKHE
TonkaTenu, ONpOKMABIBATEH 0,6 0,65
CkpenepHble y1e6eIKH MOIHOCTBIO fi0 10 KBT 0,3 0,7
To xe, MOIHOCTEIO cBbimIe 10 kBT 0,6 0,7
DKCKaBaTOPHl MHOTOKOBIIOBBIC 0,75 0,608
CraHxu Oypenus 0,4-0,6 0,65-0,7
BakyyM-Hacochl 0,8-0,95 0,85
BakyyM-GHIbTphI 0,4 0,6
Jpobwiku 0,7 0,75
MebHMIIBI HIAPOBbIS 0,8-0,9 0,9(om)
Menspuip: MonHocThIO 10 100 kBT 0,8 0,75
T'poxoThi 0,5 0,65
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IMponomxerue Tabmup! I11.1

pyroBaHue, o0OpyJOBaHHE aBTOMATH3HPO-
BaHHO¥ Maiiky ¥ cOOPKH IUIaT, HAMOTOYHOE,
NPOITUTKY M 3aJIMBKH

1 2 3
I'poxoTtsl GapabaHHbIe 0,65 0,75
Kousetteps! nerrounsie o 10 kBt 0,6 0,6-0,7
To xe, ceenmre 10 kBt 0,75 0,75
Jo3zaTops! 0,5 0,65
[Iuratenn 0,7 0,7-0,8
Crycturenu 0,7 0,8
bapaGanbl cMecHTeNbHBIE 0,6 0,8
CymunsHele 6apabaHbl, cenmaparopbl 0,6 0,8
CenapaToph! 3JIeKTpOMarHUTHbIC 0,75 0,75
Kinaccuduxaropsl 0,6-0.,8 0,7-0,8
OROTALMOHHBIE MAIITHHEI 0,9 0,8

Obopydoeanue npeonpuamuti npubdopocmpoenun

Harpesarenu 0,5 0,85
OkpacouHoe, MOCYHOE ¥ CYHIIBHOE 000- 0.7 0.7
pYROBaHHE ’ >
VCTaHOBKH CyINIIBHBIE 0,5 0,85
Kameps! okpacouHble MeEXaHU3UPOBAHHbIE 0,7 0,85
KonBelieps! okpacoyHbIe 0,7 0,83
JInHMY rayTbBaHONOKPBITHH, MOXYIEHEIE 0.5 0.8
JIMHWUH, BAHHbBI ’ ?
Juctamiiarop 0,7 0,9
YcraHoBKM HaHeceHUs POTOPE3NCTa U CILIa-
Ba, 3KCIIOHUPOBaHMS, OIUIaB/ICHHS, CTPYHHEIE, 0,6 0,85
JHHFS MU3IOTOBJICHUA Taphl M3 HOJIACTHPOIA
YCTaHOBKH CHATHA (OTOPE3UCTA, IPOsBIIE- 0.65 0.8
HHA, TPABISHNS NTeYaTHBIX IUIAT ? ?
MainHa 11 CBapKy MOTHMEPOB 0,5 1,0
ObopynoBanKe 10 MOATOTOBKE MPOBOKOB
u kabeneii, MUKpoCXeM, CTeH/IbI, TepMobapo-
KaMepbl, KOHTPOJILHO-HCIBITaTeIbHOE 000- 0.7 0.85
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ITponormxenne Tabmue 111.1

1 2 3
IIpecch 0,17 0,65
CraHKH 0,12 0,4
IIpuGopst 0,3 0,8
JlaGopaTopHbie IpHOOPSI 0,5 0,9
Manmna ad cCTaTHYeCKMX HCTIBITaHHA 0,7 0,85
IuTe aBTOMaTHKH 1,0 1,0
O60opydosanue npednpusmuii Yennioio3Ho-0yMarcHol
HPOMBIULIEHROCIIU
Mensamnna 0,97 0,88
JlpoGunka 0,33 0,77
O6GopynoBaHMe pa3MOJIBHOIO OTHAEICHHA 0,43 0,81

6e3 MeJIBHMIY

O60opyoosarue RPOMBILLIEHHOCIE CIPOUMETBHBIX MAMEPUANL06
U cmpoumenscmea

| CripheBble MeLHUIEI (TIIABHBIH HPHBOZ) 0,72 0,85
HuzkoBosasTHOE 060pYAOBaHUE CHIPHEBOTO 0,56 0,75
Hexa
IInam-Hacock! 0,56 0,75
Bonrymixu 0,62 0,8
Hpobmwmxn 0,54 0,8
Bpaigaromuecs nean 6e3 X000 AMILHHKOB 0,7 0,8
To xe, ¢ XOMOIHITHHHKAMH 0,6 0,7
IleMeHnTHEIC MEJIBHHITHI B LISJIOM 0,8 0,85
I'naBHbI IPHBO HEMEHTHEIX MeJTEHHI] 0,85 0,85-0,9(on)
HuskoBoseTHOe 060pyI0BaHHE IIEMEHTHBIX 0,48 0,75
MEJIBHHI]

I'peiipepHsie kpaHbI 0,5 0,6
ITHeBMOBHHTOBBIE Hacoch! ((ysiep-HacoChl) 0,48 0,75
CyIWIsHOE OTAEIICHUE 0,6 0,75
ITurarenm U 103aTOPBI 0,6 0,78
VYronsHbIe MeJTbHUIIB 0,7 0,83
BeTOHOYKITaJ4HKH, aBTOMATHYECKHE CTAHKH

JUist MPaBKH U Pe3KH MPOBOIOKH, HOpMO- 0,15 0,6

BOYHbIC MAIHHEI
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Iponomxenune Tabmump! I11.1

1 2 3
Kongeiiepr! 0,15 0,5
Poarranru 0,1 0,5
3eMcHapaapl 0,25--0,93 0,69-0,78

Obopyooeanue Ona npou3eo0cmea UCKyCCMEEeHHO20

U CUHMeEmu4ecK0z0 6010KHA
IlpsauicHpIe MANIMEB] OITATICIA 0,38 0,7
IlpsauipHele MaIMHB! KAIPOHA 0,65 0,7
IpsamuiibHBIE MAIIMHEL BUCKO3HOI'O KOpJa 0,5 0,7
IpspunsHeie MaTHHEL HEeHTPAGYraTsHOro 0.52 0.7
meJka (r1aBHbIM IPUBOL) ? i
IpaauibHBIE MalIHHB! HEHTPH(YTaTLHOTO 0.62 0.7
mesKa (3JIeKTpoBepeTeHa) > >
IlpsmuisHEIE MAIUIHHEL aLIETaTHOYO MIEJIKA 0,7 0,7
Memanxu pacTBopuTeaeH 0,55 0,8
PuIsTp-nIpeccH 0,35 0,55
KpyTriibHbie ManiMHBE SIICTATHOTO IIEIKA 0,6 0,7
IlepeMoTOYHBIE MAUTHHEL 0,78 0,7
TpocTIIBHO-KpY TUIIbHBIE MAIHMHbI 0,89 0,8
KpyTribHbie MaliuHBI 0,64 0,8
BBITAXXHBIE MaNTHHEI 0,7 0,85
Txaix#e cTaHKH 0,74 0,7

Obopyodoeanue 018 npou3eo0cmea noauIMUAeHa
Komnpeccopsl 3THICHA 0,85 0,9
TexHOMOrMYeCKUe JIMHUK LIeXa MOJIUMEPH- 0.6 0,75
3alHH
ONbMa-HACOCH 0,5 0,8
Uenrpudyru 0,4 0,6
Cymmika 0,5 0,5
I'panynsropsl 0,8 0.8
TazonyBku 0,45 0,7
Komrmpeccopsl nexa AUCTWUIALMH B 04Y¥- 0,43 0,7
CTKH a30Ta
O6opydoeanue 0ns npouzeodcmen wiun

PesunocmecHTenu 0,5-0,54 |0,85-0,9(om)
Banbp! IO pe3HHOCMECHTEIH 0,65 0,85-0,9(om)
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ITpomomxenue Tabmuust T11.1

1 2 3
Tleneraiizepsi 0,36 0,85-0,9(om)
IInpHi-ManiHHe! MPOTEKTOPHBIX arperaTton 0,7 0,8
Inpyi-MalllMHEI aBTOKAMEPHBIX arperaron 0,53 0,7
Kanannpst o6xsanousnsie (oOpesymmnBanme 0.68 0.8
Kopaa) ’ >
C60poyHbIe CTAHKH 0,44 0,6
ByskaHu3aTops! HIMH 0,05 0,4
ByxaHu3aTOphI aBTOKaMep M 000MHBIX JICHT 0,16 0,5

O6opyodoeanue npednpuamuii X10n4amo-oymMadxicHol

RpOMBINITICHHOCIU
Pa3peIXUIHTENIbHO-0YUCTHTENBHOE 000pYy- 0.65 0,78
JIOBaHHE

TpenansHOe 060pyKOBaHHE 0,68 0,80
YecansHbie ManTHHbL 0,88 0,80
JleHTO4YHbIC, POBHHYHEIE H rpebHeYecatb- 0,68 0,80
HBIC MAITMHEI

MoTabHO-TPOCTHIBHBIC MAITHHbI 0,82 0,80
KpyTnibHbie MalliMHBI 0,88 0,85
TIpAnsIbHO-KPYTHIbHbIC MAIIVHBI 0,88 0,85
HpsimwisHple MalIMHbBI IHEBMOMEXaHNYe- 0.72 0.80
CKOT'O NPAJICHUS ¢ COPOYHAICHHEM ’ ’
IpsouabHpIe MalIHHBI POTOPHOIO NPSAAEHHS 0,74 0,80
MoTanbHbie ¥ YTOYHO-IIEPEMOTOYHbIE 0.82 0,80
MaTIHbI

CHOBaJIGHBIE MAUTHHBI 0,67 0,80
InuxToBaJIbHBIE MAIHUHBL 0,73 0,82
Txankue cranky 0.82 0,75

0O6opyodosanue npeonpuamuii ulepcnMAHOU RPOMBIIIIEHHOCIMU

YecanbHple MaITAHB] 0,72 0,80
JleHTOoUuHBIe MaIMHEL 0,74 0,80
I'pebHeuecanbibie MAIUHHEL 0,86 0,77
HlranensHpie MAMVHE] 0,65 0,80
Kpacunsno-rnagwisHoe obopyaoBanue 0,57 0,80
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Oxonuanue tabmaupi I11.1

1 2 3

PoBHUYHBIE MaUTHHBI 0,74 0,80
KospuenpsaguibHbie MaliiHbl KAMBOJIBHBIE 0,82 0,83
TpoCTIILHO-KPYTHIILHOE 000pYAOBaHHE 0,82 0,83
MoTanbHO-CHOBAIILHBIE MALINHEI 0,67 0,80
[ InuxTOoBATHLHBIE MATIMHEI 0,67 0,80
Tkaukue CTaHKU 0,80 0,75
O6opyn0Baan KpaImeHHs BOJIOKHA IepHO- 0,56 0,82
JINYECKOro AeHcTBHA
OGopyzxonaan KpalIeHHA TPSIKH ITepHO- 0,56 0,84
JHHMECKOro NeCTBHA

Obopyodosanue npednpusmuii wieelinol NPOMBIULIENROCMU
ipeitHbie ManHHEL 0,6 0,62
Tpasicioprephl MBeHHBIX KOHBElEPOB 0,68 0,8
BpakoBOYHO-MepUAbHEIC MalIFHBL 0,4 0,62
PackpotiHoe 000py/1oBaHye 0,4 0,65
YTior#, npecchl 0,75 0,98
MamuHsI repMeTH3alHH [BOB 0,8 0,7
CMmecHurenu 0,5 0,8

Ilpouee obopyodosanue

KounnmmoHeps! ObITOBBIE 0,7 0,8
Kommmproteproe obopyaoBanue 0,4 0,7
TepaneBTiueckoe o6opynoBaHue 0,3-0,5 0,7-0.8
JaGoparopHoe obopyaosaune 0,3-0,45 0,7-0,8
O6opynosanue Aiis aAMHUHHCTPAaTHBHOK 03 0.8
CBA3HM > >
O6GopyaoBaHHe BEIMHCIHTEIBHEIX HEHTPOB 0.4 0,6
CreHIp1 U1 UCIIHITAHUA Y3JI0B H arperaroB 0.4 0.65
0e3 pexynepanuH 31eKTPOSHEPrHH ’ >
3apaanele arperarel aKKyMYJISTOPOB 0,7 0,65
HarpesaresisHpie pUOOpPEI M armapars! (Te-
91 CONPOTUBJICHNA) B AIMHHHCTPATHBHO- 0,5 0,95
OBITOBBIX ¥ MEeJIMKO-CAHMTAPHbIX coryx0ax
[IpuBOAKI OTKPBIBAHUA BOPOT 0,05 0,75

ITpumeuanue: on ~ 3HayeHHe ko3 PHLUMEHTa MOIHOCTH HaHO HpH Ollepe-

KaloIEM TOKEC CHHXPOHHOI'O ABUIaTe M.
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Tabmupa 112 -

Cpeanue 3Havenus KoddbduupeHTOB Crpoca

H KO3(1)¢)HIIHCHTOB MOIIHOCTH JIJIA OTAC/IPHBIX HIEXOB M KOPIIyCOB

HaumeHoBanue

K cosQ
LI€XOB, KOPITyCOB H YCTaHOBOK N
1 2 3
Kopnyca, yexu, nacocHble u Rpogue YyCMaHo6KU
06ULenPOMBIIIERHOZ0 HAZHAYECHUA

PeMoHTHO-MEXaHHUECKHE 0,2-0,3 0,65-0,75
1eKTPOPEMOHTHEIE 0,2--0,4 0,7-0,8
HacocHsle, KHCTIOpOIHEIE H KOMITPECCOPHBIE
CTaHLMH C 3JIEKTPOJIBUIaTeNAMH HU3ZKOTO 0,7-0,8 0,7-0,85
HaNPsOKSHHA
To xe, ¢ 3IEKTPOABUTaTE MU BHICOKOTO
HaNPSDKEHUA:
a) aCHHXPOHHBIMH; 0,75-0,85 0,8-0,9
6) CHHXpOHHBIMH 0,75-0,85 0,7-0,8
BeHTWIAIMOHHBIC YCTAHOBKH OTOIUICHMS 0,65-0,8 0.8
I'azoreHepaToOpHBIE CTAHIMH ' 0,4-0,6 0,7-0,8
JInreiiHbie YEPHBIX METAJUIOB 0,6-0,8 0,7-0,9
JIuTeiinpie HBETHBIX META/LIOB 0,7-0,8 0,8-0,95
B10KH OCHOBHBIX IEXOB 0,3 0,75
BJ1oKH BCHOMOTaTeabHEIX HEXOB 0,25 0,7
Hitamno-MexaHHYEeCKHE H TOKApHBIS 0,25-0.,4 0,6-0,8
HHCTpYMEHTAJIBHBIE ' 0,2-0,25 0,65-0,8
MexaHoCOOPOYHBIE H 3arOTOBHTENbHBIS 0,25-0.4 0,65-0,75
MeTa//IOKOHCTPYKIMH 0,5-0,7 0,6
3akajouHbIe 0,7 0,75
Kysne4no-npeccoBsie 0,25-0.,4 0,65-0,7
;Il‘:‘;:r)nqecxaﬂ Harpy3ska (HarpeBaTeJibHbIC 0.8-0.9 0,85-0,95
KpanoBas Harpyska, IOJbeMHHKHA 0,3-0,4 0,5-90,7
DJjteKTpoCcBapKa 0,3-0,5 0,3-0,5
epeBoobaenoqHble, CTOJSIPHbIE 0,2-0,4 0,6-0,8
MasisipHbie, MOAE/IbHbBIE 0,5-0,6 0,5-0,6
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TIponomxenue Tabmuel I11.2

1 2 3
CobctBennsle nyxasl TOLL, TOC 0,7-0,8 0,75-0,8
JlaGopaTopuu 0,6-0,9 0,7-0,9
3asopoynpasieHue, npoxonusie, Kb u 1. m. 0,3-0,5 0,5-07
(cuItoBasi HarpysKa)
Jleno (kene3H010pOXKHBIE, TIOXKAPHBIE) 0,4-0,6 0,6-0.8
Jleno snexTpokap 0,608 0,75-0,9
Fapaxwu 0,4-0,6 0,65-0,8
KorensHpie 0,6-0.8 0,7-0,8
Cxiaaap! OTKPBITHIE 0,204 0,6-0,7
Cxazpl 3aKpBITHIE, TOTOBOM ITPOTYKLIH, 0,6-0,8 0,8-1,0
Marasisel
Cronossle 0,6-0,8 0,9
Jleco3aBoap! 0,4-0,6 0,7
Jlecocymmnku 0,76-0,8 0,75-0,9
3aecodsl masxcenozo mawiunocmpoeHus
I 1aBHBIH KOpITyC 0,5 0,75
MoTtopHeIii Hex 0,3 0,75
Ky3Hegnsri 1ex 0.4 0,75
OKCIepHMMEeHTATBHBIH LIeX 0,2 0,7
Mawunocmpoumenstste 3460061
I naBHEBIH KOpITyC 0,2 0,65
MoTopHEHi LIex 0,27 0,65
Tepmuueckuii nex 0,8 0,65
T"ajTpBaHMYECKHUH IIEX 0,5-0,6 0,7-0,8
InexmpomexnuyecKue 3a600s1
HzonsaipiouHbIi KOpITyC 0,7 0,9
JlakoBapoYHBIHA 1LIeX 0,7 0,9
AemomobunsHsie u mpaKmopHvie 34800t
Ilex mraccH ¥ rIaBHbIH KoHBeHep 0.4 0,75
MoTopHbIii Hex 0,27 0,7
TIpeccoBo-Ky3HEYHBIN Hex 0,25 0,7
Ky3sHeunslii riex 0,25 0,75
ApMarypHo-arperartplii 1ex 0,2 0,7
Peccopnpiii nex 0,3 0,55
Ky3oeHoii nex 0,4 0,8
Iex obkaTku nBUrarener 0,7-0,8 0,6
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Oxouyganne Tabmuie: I11.2

1 1 2 | 3
Bymaoicnuie pabpuxu

ByMaxHble MalIHHbI 0,65-0,8 0,75-0,85
Kucnorusni nex 0,6 0,8
JepeBopyOka 0,3 0,5
Bapognoe otaenenune 0,4 0,7
OrbensHbIi 0TAET 0,7 0,7
Tpsankosapka 0,7 0,75
JlecoTackn 0,4 0,5

TexcmunsHbie, cumyenabuenble u mendandicessie habpuxu
[psaMIBbHOE OTACICHHE 0,7-0,8 0,75
Txanxoe oTfescHue 0,8 0,8
KpacniisHoe oTeneHue 0,6-0,7 0,65-0,75
Ot6enbHOe OTAEICHHE 0,5 0,7
CHOBaNBHBIA KOPITyC 0,7 0,7
KpacribHo-COpTHPOBOIHbIH KOPIYC 0,6 0,7
CopTHpOBOYHO-TpenaTbHbIN KOPITYC 0,4 0,75
KpyTwipHsIi xopHyc 0,6 0,8

' CmpoumensHAR RPOMBIMINEHRHOCHTD

3aBoJ| xeJe300eTOHHBIX H3IEINI 0,45-0,5 0,73
ApMaTypHbIi 3aBOJ 0,3-0,4 0,6-0,65
ApMatypHas MacTepcKas 0,45 0,5
Mexanndeckas MacTepcKas 0,2-0,4 0,5
CanTexHHYecKas MaCTepCKas 0,35-0,4 0,5
Onarybo4Has MacTepcKas 0,7 0,7
IlnoTHM9HaA MacTepcKas 0,6 0,7
PacTBOpHBIH y3en 0,40,6 0,5-0,6
DopMOBOYHAs MAaIlIHMHA 0,2-0,25 0,6

Tabmuma I11.3 — 3navenns kosdduimenra cnpoca K, B 3aBHCMMOCTH OT

ko3¢ durmenTa ucrionb3oBaHus K,

Ky

0,4

0,5

0,6

0,7

0,8

0,9

K:

0,5

0,6

0,65-0,7

0,75-0,8

0,85-0,9

0,92-0,95
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Ta6mumna I11.4 — YV penpHble IWIOTHOCTH NEKTPHICCKHIX HArpy30K

HaHMeHOBaH e Hexa IDrorHOCTH 3negpme2ckoﬁ HarpyskH,
T/M
HucTpyMeHTAIBHBI 0,12-0,14
PeMOHTHO-MEXaHMYECKHH 0,13-0,16
TepmooOpyOHBIH 0,14-0,16
OxpacovHbIi 0,14-0,16
JlepeBooGpabaTeiBatoniyii 0,15-0,18
MexanuyecKHi 0,15-0,19
BaronocOopo9YHbIi 0,17-0,22
TepmuyecKuit ' 0,18-0,24
3aroToBHTENBHO-IPECCOBBIM 0,20-0,26
MeTa/UTOKOHCTPYKLMI 0,22-0,30
PamMHO-KY30BHOH 0,23-0,32
YyryHoauTe RHBIH 0,25-0,32
CranenureiHpIi 0,30-0,68

Ta6mwua I11.5 — 3HadeHns ko3QPHIMEHTOB pacyeTHOH Harpysku K, s
NMTAOMMX ceTell HanpsukeHueM Ao 1 kB

i Kosd duimenT nenonpzopanus K,
°101 | 015] 0,2 0,3 0,4 0,5 0,6 0,7 0,8
1 2 3 4 5 6 7 8 9 10
1 {80014 533]400]267 [200] 160|133 1,14} 1,0
2 162214331339 12451198 1,60 133 ] 1,14 1,0
3 14051289 1231 1,74 (14511341122 1,14] 1,0
4 13241235191 1147 {125 }1121 (1,12 }1,06] 1,0
5 1284 (209 1,72 (135 ]1,16 | 1,16 1 1,08 [ 1,03 | 1,0
6 [264119 ] 162 | 1281 1,14 1,13 | 1,06 { 1,01 1,0
7 1249 11861 1,54 {123 11,12 1,10 11,04 1,0 1,0
8 | 237 | 178 | 1,48 | 1,19 | 1,10 | 1,08 | 1,02 | 1,0 | 1,0
9 (227 11,71 | 143 | 1,16 {109 ] 1,07 | 1,01 1,0 1,0
10 1 2,18 | 1,65 1,39 | 1,13 | 1,07 { 1,05 | 1.0 1,0 1,0
11 211 {161 {135}/ 1,10 106 ] 1,04 1,0 1,0 1,0
12 12,04 { 156 | 1,32 1 1,08 | 1,05 | 1,03 | 1,0 1,0 1,0
13 (199 {152 ]129 ] 1,06 1,04 | 1,01 1,0 1,0 1,0
14 1194 1149 | 1,27 11,05 1,02 | 1,0 1,0 1,0 1,0
15 | 1,89 ({146 | 1,25 1,03 | 1,0 1,0 1,0 1,0 1,0
16 { 185143 | 1,23 11,02} 1,0 1,0 1,0 1,0 1,0
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Oxonuanwue Tabnunsi I11.5

1 [ 2 3 ] 3 § 1 7 8 9 [ 10
17 | 1,81 | 1,41 | 121 ] 10 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
18 | 1,78 [ 1,39 | 1,19 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
19 1,75 11,36 | 1,i7 ] 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
20 [ 1,72 [ 1,35 | 1,16 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
21 [ 1,69 | 1,33 | 1,15 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
22 | 167 | 1,31 | 1,13 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
23 | 1,64 | 1,30 | 1,12 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
24 | 162 | 128 [ 1,1 ] 1,0 | 1,0 | 1,0 | 1,0.] 1,0 | 1,0
25 [ 1,60 | 1,27 | 1,10 1,0 | 1,0 | 1.0 | 1,0 | 1,0 | 1,0
30 | 1,51 | 1,21 11,051 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
35 | 144 | 1,16 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 10
40 | 1,40 | 1,13 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
45 | 135 | L,I0] 1,0 | 1,0 | 1,0 { 1,0 [ 10 | 1,0 | 1,0
50 | 1,30 [ 1,07 | 1,0 | 1,0 | 1,00 1,0 | 1,0 | 1,0 | 1,0
60 | 1,25 1,03 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
70 [ 1,20 [ 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
80 | 1,i6| 1,0 | 1,0 | 1,0.] 1,0 | 1,0 | 1,0 | 1,0 | 1,0
90 | 1,13 ] 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0
100] 1,10 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0 | 1,0

Tabmnua I11.6 — 3nauenus kodpdumenTos pacueTHoH Harpysku K, Ha
IIHHAX LEXOBBIX TPAHCHOPMATOPOB M U1 MATHCTPANIbHBIX IMMHOMPOBOJOB
HampsokeHneM a0 1 kB

KoaddunueHt necnonssopanus K,

01 (015 | 0.2 03 04 0,5 06 | 207
8,00 | 533 {400 1] 2,67 200 1,60 | 1,33 | 1,14
501 | 3,44 {269 | 1,90 | 1,52 | 1,24 | 1,11 | 1,00
294 | 2,17 | 1,80 | 1,42 | 1,23 | 1,14 | 1,08 | 1,00
228 | 1,73 1 146 | 1,19 | 1,06 | 1,04 | 1,00 | 097
1,31 1,12 { 1,02 [ 1,00 { 098 | 096 | 0,94 | 0,93
1,20 | 1,00 | 096 | 095 |1 094 | 093 | 0,92 | 0,91
9-10 1! 1,10 { 097 {1 091 { 090 | 090 | 0,90 | 090 | 0,9

11-25| 0,80 | 0,80 { 0,80 | 0,85 | 0,85 | 0,85 | 0,90 | 0,90
26-50| 0,75 { 0,75 1 0,75 { 0,75 | 0,75 | 0,80 | 0,85 | 0,85
>50 10651065 0651{0701{070 10,751} 0,80 | 0,80
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Tabmuna I11.7 — 3HageHna ko3¢ PUIMEHTOB 0AHOBpeMeHHOCTH K, mis
OMpelic/ICHHs pacyeTHOH Harpy3Kd Ha IIMHax HanpsukeHueMm 610 xB
PITu I'TI1

Cpennes3pemeHHbIH Yucno npucoeumenuit 6—-10 xB
Ko3ddUIHEHT Ha cOopHbix munax PIT, TTIT
HCTIOb30BaHHA 24 5-8 9-25 >25
Ky <0,3 0,9 0.8 0,75 0,7
0,3 <Ky <05 0,95 0,9 0,85 0,8
0,5<K,<0,8 1,0 0,95 0,9 0,85
K, > 0,8 1,0 1,0 0,95 0,9

Ta6mana I11.8 — VensHas MomHOCTS 061€r0 paBHOMEPHOIO OCBEIEHHS
CBETWIHHHUKOB ¢ JIOMUHECICHTHRIMH JT1aMriaMu Tura JIb40

V nenbHas MomHoCcTh cBeTwibEukoB ¢ KCC, Bt/ M”

2

Hypm| Fom T %) T3 -1
10-15 6.1 52 5.0 1
15-25 48 42 42 3.6

o3 | 25-50 42 3.8 3.6 3.1
50150 35 31 2.9 2.6
150300 | 3.0 2’8 26 25

> 300 27 25 25 23

10-15 105 8.5 4.9 55
15-20 5.4 49 42 47
20-30 59 5.2 5.0 42

34 | 30-50 37 3.7 42 3.6
50-120 41 37 3.4 3.0
120-300 |~ 3.5 31 2.9 2.6

> 300 2.8 26 23 23

1017 20,0 2.9 11.0 76
17-25 12,2 9.6 7.3 5.9
2535 8.8 738 6.3 50

Lo | 35550 6.9 59 5.4 44
5080 5.0 46 46 3.8
80150 4.5 40 3.8 33
150400 | 3.5 3.4 31 2.8

> 400 3.0 2.8 2.6 24

IHMpumeuanue. Ocpemennocts 100 nk; k03dPHUIHESHTH OTPaXKeHHA: OTONKA
pz = 0,5; cren p; = 0,3; paGoueil mosepxHOCTH P, = 0,1; xosddunmenT 3anaca
K, = 1,5; oTHOmIEHNE cpeliHEN OCBEIEHHOCTH K MUHMMambHOHU z = 1,1; ycnoB-
uetit KITH = 100 %.
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Tabnwua I11.9 — Y pepHas MOIIHOCTH OOINETO paBHOMEPHOTO OCBEIICHHMA
CBETWILHHKOB ¢ Jiammnamu Tana JIPJ1

H F. o2 'V nesibHast MOUTHOCTE cBeTHIbHMKOB ¢ KCC, Br/M*
p M M J-1 (A2 {31 Ir-1 [1-2 | 17-3 | K-1 | K2
10-15 149 112,01 98 | 7,8 | 6,5 - - -
1520 11,2195 | 83 ] 6,7 | 5,6 - — -
2030 8517417159150 - - -
34 30-50 68 60 ]60 ]| 51145 - - -
50-120 58 152|149 |43 ¢ 3,9 - - -
120-300 | 49 | 44 | 41 | 3,7 | 3,5 - - -
> 300 39 137135341 32 — — —
10-17 2851184 1157110,8) 82 | 8,5 \ _
17-25 1741136 111,21 85 { 7,0 | 7,0 _ _
25-35 12511121 89 | 7,1 | 6,0 | 6,1 _ _
4-6 35-50 98 | 85176 62 |54 |53 _ _
50-80 7,1 165165 (55|47 46 _ _
80-150 6,4 157 15547142 4, _ _
150-400 | 54 | 48 | 45| 40 | 3,7 | 3,6 _ _
> 400 42 {39 137 (34133]33
50-65 13,011,211 9,0 } 73 | 6,0 | 59 | 5,4 -
65-90 104 89 ! 7,8 1 65| 55| 54| 5,0 -
6-8 | 90-135 7,8 169 | 68 157149 | 48| 4,6 -
135-250 | 6,5 { 5,8 | 5,8 | 50 | 43 | 42 | 4,1 -
250-500 | 5,7 { 5,1 |48 |42 {38 3,8]3,8 -
> 500 42 139 1371341333833 —
70-100 [174113,611,2{ 85 | 70 | 6,8 [ 6,1 -
100-130 | 13,61}112192 | 73 | 6,1 | 59 | 5,4 -
130200 9.8 | 85 | 76 | 63 | 54 | 53 | 4,9 -
8-12 | 200-300 | 7,5 | 6,5 | 6,5 |55 | 48 | 47 | 44 -
300600 | 6,4 | 5,7 | 56 | 48 | 42 | 4,1 | 4,1 -
600-1500{ 54 | 49 | 45 {41 {37 13,7136 -
> 1500 42 [ 39| 3, 34 133331 33 —
130-200 - (136|11,2} 84 | 7,0 | 6,8 | 63 | 5,4
200-350 - 95180168 |57 ]55]|5,1] 46
12-16 350-600 - 6,6 | 67 | 56|48 1|47 |45 | 4.2
600-1300 [ — 56 {54 (47142141 )40 | 3,7
13004000 - 46 1 43 | 38 3635|3533
> 4000 - 39 137134133 133]33]3,2
Ipumenanue. Ocsemennocts 100 1K; p, = 0,5; p, = 0,3; pp=01; K, = 1,5;

z=1,15; ycnosusrit KITJT = 100 %.
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Tabmuua I11.10 — VaenpHast MOMHOCTE 00IHEro paBHOMEPHOrO OCBEILE-
HHS CBETH/ILHHMKOB ¢ JlaMnaMit Trma JIPHL

H vl Fad VaensHas MOITHOCTS cBeTHIHHIKOB ¢ KCC, Bt/ M’
P ? A1 1 A2 | B3 | T-1 | 2 {13 ) K1) K2
10-15 97 178163 1}51142 1 4,0 - -
1520 72161 |53 ]43 ] 3,6 3,6 - -
20-30 55148 46|38 ]33] 32 - -
3-4 30-50 44 139 139133129128 - -
50-120 37134132 ]281]251]25 — —
120-300 | 3,2 [ 28 {26 { 24 |22 | 2,2 - -
> 300 26 124 123122121121 — -
10-17 1841119110,1| 7,0 | 53 | 5,5 - -
17-25 |113] 88 | 72 | 55 | 45 |45 | - | —
25-35 8117258146 39]| 40 - -
46 35-50 63 1]55149 141 35|34 - -
50-80 46 | 42 {42 13,61 3,113,0 - -
80-150 | 4,1 | 3,7 13,6} 31127127 - -
150400 | 35| 3,1 12912624123 - -
> 400 27 125124122122 21 - -
50-65 8417258473938 3)5 -
65-90 68 | 58|51 (42 ]3,6 35|32 -
6-8 90-135 50145744 (13,7]132 131130 -
135250 | 42 | 3.8 {38 |32 (282727 -
250-500 | 3,7 [ 33 | 3,1 [ 2725|2424 -
> 500 27125124122 122121]21 -
70-100 11,81 8,8 | 7.2 | 5,51 45 | 44 | 40 -
100-130 | 82 | 72 | 6,0 { 47 | 40 | 3,8 | 3,5 —
130200 | 6,3 {55149 1401 3513432 -
8-12| 200300 | 48 | 42 | 42|36 | 3,1 | 3,0 ] 2,9 -
300600 | 4,1 | 3,7 | 3,834 27| 27126 -
600-1500 | 3,5 | 3,2 129426 |24 ]|24123 -
> 1500 27 1241244122121 (1214121135
150200 - 88 |72 155145441 41 | 3,0
200-350 —_ 6,1 | 52 |44 | 3,7 ]3,6133]|27
12-16 350600 - 43 1 48 |36 134130129 ] 24
600-1300 | - 3613513027 | 2812622
13004000 - 3012512523 (123123]21
> 4000 — 25122 122121121421 —

Ilpumevanue. Ocsemennocts 100 nk; p, = 0,5; p. = 0,3; p, = 0,1; K, = 1,5;
z=1,15; ycrosusiit KI1J] = 100 %.
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Tabmaua IT1.11 — Y sesmHas MOIHOCTH 0GINEro paBHOMEPHOIO OCBEIIEHHUS
CBETHJILHHMKOB ¢ naMiiamu Tira J{THaT

Houl F a2 VnensHas MOIHOCTE cBeTHIHHHKOB ¢ KCC, Br/M

P i Jr i1 a2 1 g3 r-1 {r-2 | r3|K1|K2
10-15 9,1 |74 |60} 48 |38/ 3,8 — -
15-20 68 | 58 50141 34|34 - -
2030 52146 |44 |36 31130 - —
34| 3050 [42|40(37|31 27|27 - | -
50-120 351321301261} 24] 23 - —
120-300 | 3,0 | 2,7 | 2,523 |21} 21 - -
> 300 24 122 120120120120 - —
10-17 1741113196 | 6,6 | 50 | 5.2 - -
1725 10,6 83 | 68 | 52 143 | 43 - -
2535 77168 55|44 3,71 3,8 - -
35-50 60152147138 )33]32 - —

461 5080 |43 | 4040|3429 28] - | -
80-150 |39 |35 |34]|29[26125]| - | -
150400 | 33 |29 |27 |25 (23 (22| - | -
>400 |26 | 24023121 (20|20 - | -
5065 | 80 | 638 | 55 453713633 =
65-90 | 64 |55 |48 1403433 |30 -

6o | 90-135 | 48 |43 142035302928 -

135-250 | 4,0 | 3,5 {35 (3,027 ]261{25]| -
250-500 | 3,5 |3,1 {2926 23 23|23 -
> 500 26 124123 {21120]20]20]| -
70-100 10,6 83 | 6,8 | 52 |43 [ 42 ]| 38| -
100-130 {83 | 68 | 56 | 45|38 (3,6 33| -
130-200 [ 6,0 | 52 |47 |38 |33 32|30} -
8-12 | 200-300 [ 4,6 | 40 | 40 | 34 |29 (29|27 | -
300600 { 39 | 353412926 |25]|25]| -
600-1500 | 3,3 [ 3,0 { 2,8 | 2523 |22 22| -

>1500 |26 {24 (23 ]21120]20]20] -
130-200 | — {83 (68|52 |43 ]42]38] 33
200-350 | — {5849 (423534 |31]/28
12-16 350600 | — |41 (41 [34]29|29]|28]|26
600-1300 [ — [ 3333129126 25]|25]23
1300-4000f — | 2,6 | 2,6 | 24|23 }|21]221]20

> 4000 - 123123121 ]1204{20/[20]20

Hpumeuanue. Ocpemennocts 100 ak; p; = 0,5; p. = 0,3; p,=0,1; K,=1,5;
z=1,15; ycnosusiii KITJ{ = 100 %.
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Tabmuua 111.12 — TlapameTps! HapyXHBIX OCBCTHUTENBHBIX YCTaHOBOK,
BBITIOMHEHHBIX CBETWIBHHKAMH ¢ TaMnamyu tana JPJI

HopmupoBannoe Iinpema Hlar | Mommocts VY nenbHas
3HAYEHHUE Cpell- MOILHOCTD
. JOPOXKHOTO | CBETHIIb~ | JIAMII THIIA
neii ocsemer- | © o | bukoB. M P YCTAHOBKH
HOCTH, JK p ’ ’ Br/Mm |Br/™m*

1 3,5 30 80 3,0 0,85

1 6,0 50 80 1,8 0,3

2 1,5-3 36 80 2,5 1,5

2 1,5-3 40 125 3.4 2,0
2 3,5 48 80 1,9 0,54
2 4,5 30 80 3,0 0,66
2 4,5 40 125 3,9 0,86
2 5 50 80 1,8 0,36
2 7,5 31 80 2,9 0,38
4 3,5 28 125 49 1,39

4 3,5 38 125 3,6 1,0
4 5 24 125 5,7 1,14

4 5 37 125 3,7 0,7
4 5 35 250 7,7 1,54
4 7.5 35 125 3,9 0,52

4 7,5 40 250 6,7 0,9
4 11,25 32 250 8.4 0,76

4 11,25 40 250 6,8 0,6

Ipumeuanue. 1Ipu BRIMONTHEHUH HAPY)KHOTO OCBEMICHHA APYIUMHM HCTOY-
HUMKaMM CBETa YAENIbHas MOLIHOCTh YCTAHOBKH TONYUYAaeTCs ITyTEM YMHOXKEHUS
Ha OTHOLIEeHHe cpenHel cseToBoif oTnaun mamn Tuna [PJI k cpeaHeil cBeToBoO#
OTZ1a4€e NPHHATOr0 HCTOYHHKA CBETA.

Tabmaua I11.13 — OpueHTHPOBOYHbIE 3HAYCHHA YACABHOM MOIHOCTH
00111ero NPOMKEKTOPHOro OCBEMICHUA HapYKHOH TEPPHTOPHH

% CE— Hlupuna | YaensHas MoumyHOCTH OOIIEro OCBEMIEHHA,
ocBemaeMoii | BT/ M, pu HOpMHpPyeMOii OCBEMEHHOCTH, JIK
creTa TUTOILAJIH, M 0,5 1 2 5 10
1 2 3 4 5 6 7
JIH 75-150 0,65 0,75 0,85 2,1 4,0
151300 0,4 0,55 0,7 1,7 3,2
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Oxonuanue Tabmmer 111.13

i 2 3 4 5 6 7
TP 75-250 0,2 035 | 045 1,2 | 18

251300 | 0,18 | 03 0,5 1,0 | 2,0
MIJI 75-150 0,18 17025 | 03 07 |13

151350 0,13 0,15 0,2 0,45 0,8

JOKcT, 200275 0,4 0,75 1,0 2,5 4,5
P=50xBr,| 276-400 0,3 045 | 0,6 13 | 25
H=50wm

AKcT, 200-250 0,35 0,7 1,2 2,5 4,5
P=20xBt,| 251-400 0,25 0,5 0,8 1,9 4,2
H=50mM
HJKcT, 150-200 0,45 0,8 1,5 3,5 6,5
P=20xBt,| 201400 0,25 0,6 L3 3,0 5,5

H=30m

Ipumeyanue. P — MOIUHOCTD NaMIIBL; H — BBICOTa YCTAHOBKH HPOXKEKTOPA.

Tabsmua I11.14 — 3HaueHus TPUTOHOMETPHIECKIX BYHKIMIA

coso sine | tgo CcosQ sin @ g
1 2 3 4 5 6
1,00 0 0 0,48 0,877 1,828
0,98 0,199 0,203 0,46 0,888 1,930
0,96 0,280 0,292 045 0,893 1,985
0,95 0,312 0,329 0,44 0,898 2,041
0,94 0,341 0,363 0,42 0,908 2,161
0,92 0,392 0,426 0,40 0,917 2,291
0,90 0,435 0,483 0,38 0,925 2,434
0,88 0,475 0,540 0,36 0,933 2,592
0,86 0,510 0,593 0,35 0,937 2,676
0,85 0,527 0,620 0,34 0,940 2,766
0,84 0,543 0,646 0,32 0,947 2,961
0,82 0,572 0,698 0,30 0,954 3,180
0,80 0,600 0,750 0,28 0,960 3,429
0,78 0,626 0,802 0,26 0,966 3,714
0,76 0,650 0,855 0,25 0,968 3,873
0,75 0,661 0,882 0,24 0,971 4,045
0,74 0,673 0,909 0,22 0,975 4,434
0,72 0,694 0,964 0,20 0,980 4,899
0,70 0,714 1,020 0,18 0,984 5,465
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Oxoxyanue TaOmup: 111.14

=3 =3 pONY N RO LA L

N & P op £ o O o

M3

234567891
Pucynok [11.1 - KpuBbie ko3$pannenTa pacaerasix Harpysok K,

AAR PAITHYHLIX K03 dunuenTos ucnOAL30OBABHA K, B 3aBUCHMOCTH OT N,
(aast mocronHAol BpeMeHn Harpesa T, = 10 MuH)

30 40 50

1 2 3 4 5 6
0,68 0,733 1,078 0,16 0,987 6,169
0,66 0,751 1,138 0,15 0,989 6,591
0,65 0,760 1,169 0,14 0,990 7,073
0,64 0,768 1,201 0,12 0,993 8,273
0,62 0,785 1,265 0,10 0,995 9,950
0,60 0,800 1,333 0,08 0,997 12,46
0,58 0,815 1,405 0,06 0,998 16,64
0,56 0,829 1,479 0,05 0,9987 19,97
0,55 0,835 1,518 0,04 0,9992 24,98
0,54 0,842 1,559 0,02 0,9998 49,99
0,52 0,854 1,643 0,00 1,00 0
0,50 0,866 1,732 - - —

Kp
80
757
T
651
6.0
554
50
4 5
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INPHJIOXKEHHE 2

IIpEeMHHEKH H HOTPeGHTEIH IeKTPOIHEPrHR OCHOBHbIX HEX0B
IPOMBINLICHHBIX HpeAnpAsTHIH

Ilpu onpeneneHNH 3NEKTPHYECKHX HArpy30K LeXa, KOpIyca M Ipo-
MBIIUIEHHOTO MPENTIPUATHA B 1€JIOM B MPOLIECCE KYPCOBOTO M THILTOM-
HOTO NMPOESKTHPOBAaHUA HEOOXOAMMO UMETh MPEICTABIIEHHE O CTPYKTYpe
MPOM3BOZCTBA M NMPHMEHAEMBIX JICKTPONPHEMHUKAX IPOEKTHPYEMOro
obbexTa. JlaTh onMcaHue UCIIONIb3YeMOro MPOM3BOACTBEHHOrO 060pyHo-
BaHHA U OCHOBHBIX CTPYKTYPHBIX MOJApa3feNeHni NpeAnpusTyii pas-
HBIX OTpacieH HPOMBINUICHHOCTH, Aaxe B 00meM BHEe, B IaHHOM fIOCO-
6MM He MpenCTaBAACTCA BO3MOXHBIM. [103TOMYy HIDKS NpHBEJEHa HH-
¢dopmManpa N0 CTPYKTYpe MPOH3BOACTBA H IPUMEHACMOMY 3/eKTpUdH-
LIMPOBaHHOMY TEXHOJIOTHIECKOMY H BCTIOMOTaTeNIbHOMY 060Dy I0BaHHIO
IJI9 1IeXOB, HanboJiee PacHpOCTPAHEHHBIX MpU yYeGHOM IPOEKTUpPOBa-
HHM CHCTEM 3JIEKTPOCHA0KeHHS NPOMBIIDICHHBIX TIPeaTPHSTHIA.

Jumeiinwiii yex

Paznugarot nuTEHHBIe IeXa 9ePHBIX M BETHHIX METAJUIOB.

B 3aBHCHMOCTH OT pa3Beca BBIIYCKAaGMOro JINThS 1ieXa YepHBIX Me-
TAJLIOB PasAeIIAIOT Ha HATH K1accoB (Tabmuua I12.1).

Tabmuna I12.1 — Kitaccuduxanps anTeiiHpix eX0B YSPHBIX METAIIOB

MaxkcuMansHbIH .
Kinacc| Passec BeC OIHOM XapaxTepHble THITBI U3ACIHH,
nexa | JIATHA B KOTOPBIX PAMECHACTCA JINTHE
OTJIUBKH, KI'
1 2 3 4

Hsmepurensible pUGOpEL, paayo-
H 3JIeKTpoanmnaparypa, C4eTHble,
NHIIYIIHE H MIBEHHEIC MAIIHHBI,
MeJIKas apMaTypa

ABTOMOOWIH, TPAaKTOPEI, MEIKHE
JU3EMH, KOMIIPECCOPBI, HACOCHI,
CeNIbCKOXO3SMMCTBEHHBIE H TEKC-
TWIBHBIE MAITHHEL, MEJIKHE 3JIEKT-
POABHraTe I, IPSIHM3HOHHbIE
CTaHKH, apMaTypa

I JIerKuit 1o 100

11 CpenHu# 100-1000
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Oxonuanue Tabmuupt 112.1

1 2 3 4

Jlu3ery, KOMIIPEecCOpEI H HACOCHI
CpeIHMX pa3MepOoB, CpeHHE CTaH-
I | xpynseIi 1000-5000  |ku, aneKTpoNBUTATENH, KpaHLL, $op-
MOBOYHBIE MaIlAHbI, iepeBo0Oe-
JIOYHbIE CTaHKH, MOJIOTBI, IIPECCHI
Tsoxensle au3enH, HaCOCH, KOM-
IIpeccopsl, KPYNHbIE CTAHKH Pa3-
JIMYHBIX THIIOB, IPOOHIILHO-pa3-
MOJIEHOE H FOPHO3aBOJZICKOE 060py-
JOBaHKE, KPYTTHBIC 3EKTPOABUTa-
TeNH, TYpOHHBI, MOLIHBIC IAPOBO3bI
Tsxenbie CTaHKH, IPOKATHBIC CTa-
v ocobo } > 15 000 HB1, OIOMMHIH, MOIHEIE TYp6O-
TSOKEIBIH reHepaToOphl, MOIIHEIE MOJIOTHI,
TIPECCH], TAKENBIE MaXOBHKH

IV | Toxensit | 5000-15 000

Ipeobnagaromum oGOPYNOBaHHEM STHX LIEXOB SBJAIOTCSA BarpaHKy,
Majipie GecceMepOBCKHE KOHBEPTEPhI, MAPTCHOBCKUE TEUH, 3JIEKTPOIICUH,
NecKoMeTh!, HOpPMOBOYHbIE ITHEBMaTHIECKUE MAIHMHbI, OYUCTHEIE Oapa-
GaHbl, NIECKOCTPYHHBIE KaMephl, HAXKIAYHbIC CTAHKH, ITHEBMaTHYECKHE
3y6wia. B KadecTBe NMOABEMHO-TPAHCIIOPTHOrO 0GOPYAOBAaHMA HpUME-
HAIOTCA MOCTOBEBIC M KOHCOJIbHBIC MEPEBIIKHEIC KpaHbI pa3sHO# Ipy3o-
NOABEMHOCTH.

JlureitHble 11exa HBETHHIX METAIUIOB PA3fCNAIOTCS 10 POy CILTaRa Ha
Mmenubie (6pon3a M NaTyHb), AMOMUHHUEBLIE 1 MarHueBkble. i MegHbIX
CIUIABOB XapakTepPHBIMU TUIIAMH U3NENHH SBILIIOTCS H3MEpHUTENbHBIE
rpuGOpHl, aBUa- M aBTONPUOOPE!, paHo- ¥ 3JIEKTPoarIaparypa, MeKas
apMaTypa, A€Tal¥ MAIIMH Pa3IM4HBIX OTpaclell MamMHOCTPOCHHS.
W3 amoMHHVEBBIX W MarHUEBBIX CIUIABOB ACHAIOT aBHa- U aBTOJBHIaTE/IH
(xapGropaTopsl, GJIOKH NWIAHAPOB, KapTEPhl, MOPIIHM), aBHa- M aBTO-
npuGOpPEL, MPOXKEKTOPHI, MEJIKYIO apMaTypy. g 3T0oro B iexax HCHojb-
3YIOTCA NIEKTPHYECKHE [1e4H, KOKIIBHBIE CTaHKH, ITHEBMATUIECKO-TUJI-
paBIMYECKHe MAUIHHBI ¢ HETOOTPEeBaeMOi KaMepoi CKaTwsi, IECKOCT-
py#Hbie annapars! ¥ Mwibl. XapaKTePHEIMM HOABEMHO-TPAHCIIOPTHEIMH
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MeXaHM3MaMH V1A 5THX LI€XOB ABJISIOTCS MOCTOBbIE KpaHbl, KpaH-0ankuy,
TIOBOPOTHBIE KPaHbI, KOHBEHEPHL, PONIbIaHIH, JICHTOUHEIE TPAHCIIOPTEPH
H 3JIEBATOPBI, MOHOPEJECHI, Tebgephl.

B cocraB sMTEHHBIX 1IEXOB BXONAT NpPOW3BOJACTBEHHBIC M BCIIOMOra-
TebHBIC OTAEICHVA, CKIAIbI, a TaloKe CTyxeOHbIe ¥ OBITOBbIC ITOMEICHMS.

TIponssBoacTBeHHBIES OTAICHNA: (POPMOBOYHOC, CTEPXKHEBOE, TUIABIIIb-
HOe, 3eMJIETIPHTOTOBUTEIbHOE M 06pybHOe (0uHCTHOE).

BcrnoMorarenbHble OTASNEHUS: PEMOHTHO-CIIeCapHOe, KapKaCcHOE, KOB-
HIeBOe, [UIOTHHLIKAS MacTepcKas, OTAeIeHHe MOArOTOBKH CBEXHX (op-
MOBOYHBIX MaTepHAIOB ¥ 100aBOK, 3kcnpecc-iaboparopus.

Cxnafpl AUTEHHBIX LEXOB: HIMXTHI, TOIUIMBA, (MOCOB, OIHEYNOPOB,
OMOK, FOTOBBIX OTJIMBOB M CIIMTKOB H T. IL.

I{exa obpabomxu memannoe dagneHuem

Ky3Heunblii, peccopHBIN U NPYXUHHBIN LieXa, ieX (OTIeNeHHe) XONoA-
HOH IIFTaMIIOBKH.

Kysneunwiii yex. Pa3nudaroT Ky3HeUHble, Ky3HOUHO-IIPECCOBBIC H KY3-
HEYHO-INTAMIIOBOYHEIE 1i€Xa B 3aBUCHMOCTH OT Ipeobliafaiomero B Hem
TEXHOJIOTHYECKOro Ipolecca U3roToBICHHS HOKOBOK (CBOOOIHAsS KOBKa
10 MOJIOTaMH M TIpecCaMH, IITaMIIOBKa HA MOJIOTaX, TOPH3OHTAIBHO-
KOBOYHBIX MallIMHaX, aBTOMAaTaxX ¥ MoJlyaBTOMaTax, NpoKaTka Ha KOBOY-
HBIX BaJIblaX H T. JI.) ¥ THIIA MPOH3BOACTBA (E€AUHNYHOE, MENKOCEPHI-
HOe, CepHiiHOe, KpYNHOCEpHiHOe H MaccoBoe). OCHOBHBIM 06OpYIOBa-
HHEM AaHHBIX UEXOB SBJISIOTCS pasHOOOpa3Hbie IITaMIIOBOYHBIE H KOBOY-
HBIC MOJIOThI, I'OPH30HTAILHO-KOBOYHbI€ MAIIWHBI H Inpecchl. Ky3Heu-
Hble MPOM3BOJICTBA OCHAMIAIOTCS TaKKe NMOABEMHO-TPAHCIIOPTHHIM 060-
pyAoBaHMEM (MOCTOBBIMH H TIOBOPOTHBEIMM KPaHAMH, MAHHITY IITOPAMH,
TIEpeIBUTAICIIMMH M NTIOBOPAYHBAIOIMMH ITOKOBKY B IIPOLIECCE €€ H3Io-
TOBJICHHA TIOJ IPECCOM, M Ip.). Kpome Toro, B iexe HCIOIB3YIOTCS Ky3-
HEYHbIC HarPEBATENBHEIE NIEYH, Pa3Mep NOJOB KOTOPBIX 3aBHCHT OT IIpo-
H3BOAMTENIEHOCTH MOJIOTOB H IPECCOB. DHEPrOHOCUTENEM TSI MOJIOTOB
M [IPECCOB ABJIAETCA Map WM CXKAThIA BO3AYX.

Peccoprvlii u npyorcurnblil yexa (OTACTICHAN) TIpeHA3HAYEHEI IS IPO-
HM3BOACTBA peccop B c60Pe H peCCOPHBIX IMCTOB POCCHITBIO JUIS 3aMIaCHBIX
9acTel, a TaKKe TUIACTAHYATHIX M BHTBIX HPYKHH B XOJIOZHOM M rOpPIYeEM
cocTOSHUM. TexHomornJeckuii UK IPON3BOJCTBA B TAKHMX LiEXaX BKITIO-
qaeT B ce0s TakHe OnepallMM, KaK 3aroToBka, TepMooOpaGorka M cGopka.
B nponecce 3arotoBkH OcymiecTBIAETCS pa3pe3Ka IOJIOCOBOM CTalld Ha
peccopHBIe JIEHTH], TpoOHBaHIE OTBEPCTHIA, BRIIaBIMBAaHHE BBITYKJIOCTEH,
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3eHKEpPOBAHHE OTBEPCTHIA, IITAMIIOBKA. i1 BHIMOHEHUSA THX OTIepauii
HCTIONB3YIOTCS AJUIMIaTOPHBIC HOXHHIBI, TIPecC, SKCHEHTPUKOBBIH ipecc,
KOHBeHepHas 1e4b U Ie4pb ¢ Hapy>KHbIM KOHBEHEpOM, BEpTHKATBLHO-CBEp-
JIAIBHBIM M 3aBHBOYHBINM CTaHKH, KOBOYHBIC Baibllbl. TepmooOpaGorka
npUMeHsieTcs Ul THOKH ¢ OJHOBPEeMEHHOM 3aKankoi Jiucra B Macie. Jlis
9TOro HCIONB3yeTcs rHO04HO-3aKaNloYHas MallHA U Nedh C IDIacTHHYa-
TBIM KOHBEHEPOM M aBTOMAaTHYECKHM DETYJIMPOBAHHEM TEMIIEPaTypbl.
st cOopkH pUMEHSIOTCS TeYb VI HarpeBaHHsA KOHIIOB, ITHEBMaTHYe-
CKMe THCKHM, TPECChl, a TaKXKE CTAaHKH: CBEp/IWIbHBIEC, HUTM(OBAILHEIE,
BEPTHKAIBHO-IPOTVKHBIE. OKpacKa BEHIONHACTCS B PacHBUIATEIbHOMH Ka-
Mepe WIN BaHHE ¢ HCTIONb30BaHUEM I1yJIbBEPH3aTOpA.

Ilexa xono0not wumamnoséxu NpeAHasHAYCHE! A M3TOTOBJIEHHU 1e-
TaJiel U3 JIMCTOBOrO MarepHalla, JISHTHI, a Takoke MPOQWISHOIO MpoKaTa
s cOOpKM M3 3THX AeTanedl OTAeNbHBIX Y3J10B W HelbiX arperaroB. Oc-
HOBHBIM 00OPY/IOBaHHEM IieXa SBJISFOTCA: NPECChl, METALIOPEXKYTIHE CTaH-
KH, 3JIEKTPOCBApPOYHbIE YCTAHOBKH, CYIIWIbHBIE kaMeph! ¥ neun. Kpome
TOrO, lieXa OCHAIAKOTCA O YbEeMHO-TPAHCTIOPTHBIM 000pyOBaHHEM (JIeH-
TOYHBIE KOHBeHephbl H POJIbI'aHI'H, MOCTOBBIC KPaHBI, KpaH-0aJIKH H Telb-
(epn1), a Taxwke 0OOPYAOBaHKEM A1 PEMOHTA (TOKApHBIC, YHUBEPCATbHO-
¢pesepHbIe, CTPOTaIbHBIE, CBEPIWIBHBIE CTAHKH H T. I.).

Ceapounslii yex (MemannudecKux KOHCmpyKkuuii)

B MamiHHOCTpOSHHH METAUIMYECKUE KOHCTPYKIMH ABIIAIOTCA COCTaB-
HOM 9acThIO BRIITYCKaeMBIX 3aBOAOM H3aenwii. IlosToMy nporpamma, xa-
pakTep TPOM3BOACTBA, CreUHMANM3alys ¥ paGoTa HeXa ONpeAeNAIOTCs
npoduiIeM NpenpuITHS, B COCTaB KOTOPOTO OH BXOAHT. XapaKTepHBIMH
TEXHOJIOTHYSCKUMH HPOIECCAMH 3THX LEXOB ABJISIOTCS: Py4Has Jyroas
3JIEKTPOCBapKa, KOHTAKTHAA CBApKA YHMBEPCATHLHBIMH MalllMHAMM, [THEB-
Marudeckas KIemnka, ITaMIIoBKa M rubka npoduieit u 1HCTOBOro Me-
Tawia. IS BLINONHEHNS YKa3aHHBIX ONEpali B 1{eXe YCTaHABIMBACTCA
TaKoe TeXHOJIorudeckoe obopyJ0oBaHHE, KaK JIMCTONPaBHIILHBIE ¥ YTJIO-
MpABWIbHBIE BaJIBIBI, ITPAaBHILHO-THOOYHBIE NPECCH (FOPH3OHTAILHBIE
U BepPTHKaJIbHBIE), TPaBIIbHBIE IUINTHI, THILOTHHHBIE, JHCKOBBIE YIIIO-
BBIC, NPOQWIBHBIC H TIPECC-HOMHHIE, HOXKOBKH, TTWIb], Ta30BLIE PE3aKH
(aneTHISHO-KMUCIOPOAHbIS, OCH3NHO-KUCIOPOAHEIC ¥ [P.) PydYHBIE, NO-
JIyaBTOMATHYeCKHe U aBTOMAaTHYeCKHe, KPOMKOCTPOTajibHbIE, NPOR0Ib-
HOCTPOTaJIbHBIE, TOKapHO-KapycelbHbIE M TOKAPHO-OO0MpPOYHbIE M Jp.
CTaHKH, CBapOYHBIE TPAaHC(POPMATOPHI, HarpeBaTeIbHbIE NIEYH, MPECCH 1
KIenanbHpie MOJOTKH. OCHOBHBIM TOXBbEMHO-TPAHCHOPTHBIM 060py/I0-
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BaHHEM LIEXa MeTAJUTOKOHCTPYKIMI SBJIAIOTCS MOCTOBBIE KPaHBI M KpaH-
6anku, Tenbgepsl, POJIbraHTH, KOHCONH, 3IEKTPOTAIM, LeMHble, KaHaT-
HBlIe, JICHTOUHBIE U IPYrie KOHBEeHephl.

Tepmuyeckuii uex

TepMudeckue nexa (OTAe/NeHNA) KNaCCHPULMPYIOTCH B 3aBUCHMOCTH
OT Ha3zHaYeHHA: 11 06paboTKH MOKOBOK M OTJIMBOK, 06paboTku AeTanei
B YHCTOBOM BHJIE [IOCJI€ MEXaHHUYECKOI 00paGoOTKH, Ha IPOMEKYTOUHbIX
onepanMaX MeXaHHYeckoi 06paboTKH MM XOJIOQHOM LITAMIIOBKH, Tep-
MHYECKHE OTIE/IEHNA PEMOHTHBIX LIeX0B (TepMUYecKas o0paboTka eta-
JIeH, H3rOTOBJIAEMBIX PEMOHTHBIMH IIEXaMH), HHCTPYMEHTAIHHO-TEPMH-
geckue (TepMudeckad 06paboTka pexyIuuX d MepUTEIbHBIX HHCTPYMEH-
TOB) M IUTAMIIOBO-TEPMHYECKHE OTAeNeHWs (TepMHdecKas obpaboTka
OITAMIIOB rOpsTie ¥ XOJIOAHOM MITAMIIOBKH, TIPHCTIOCOO/IeHuit) B Ap.

B TepMHYeckuxX OTHENICHMAX OCYHIECTBIACTCA OTKMI, LIEMEHTALud,
LIHaHHPOBaHHE, a30THPOBaHHEe, XPOMHPOBAHHE, HOPMAJTH3a11A, 3aKaTKa,
OYHCTKA OT OKATMHE! ITyTeM 3IEKTPOIATHIECKOro WM XMMHUYECKOTO TpaB-
JIeHUs, TIeCKoApobecTpyifHas OYMCTKA, MPOMBIBKA, Hallaika pe3LoB.

JUns BLITIONHEHHMA 3THX Omepalldif YCTaHABJIMBAIOTCS Pa3iHUHbIe Iie-
4H (KaMepHbIC, MIaXTHbIC, TOHHEIBHEIE, AIEBATOPHOTO THIIA, TONKATEb-
Hble, My{enbHbIe ¥ Ap.), 3aKAJIOYHBIC MAIIVHBI U IIPECCHI, MEXaHH3HUPO-
BaHHBIC TPABHIBHBIC YCTAHOBKH, OHHCTHBIE OGapabaHbl, MeCKOCTpYiiHbIE
U Apo6eCTPYHHBIE alnaparsl.

Omoenernus noeepxHOCMHOU 3aKARKU NPU UHOYKYUOHHOM BbICOKOYAC~
momuom Hazpege. [l 30HANBHON MOBEPXHOCTHOM 3aKANKM UCTIONB3YETCH
HEPaBHOMEPHOE pacHpe/iciiCHIe TeIUIOBOH SHEPrHy, CO3aBaeMOi B CTaTb-
HBIX M3JEHAX, OMEIICHHEIX B OBICTPONIEPEMEHHOE IMEKTPOMATHHTHOE
none. O6bMHO Wis 3TOro mpumenszorcs dactothi 2000-1 000 000 T,
B pepxux ciaydasx mpu 3akanke Ha Gonsmryro riy6uny — 20-30 MM (ua-
npuMep, GPOHEBBIX TUIHT) — MOTYT HCIIOJIb30BaThCA TOKH 9ACTOTOM HIDKE
2000 Tu. Ilpu obpabotke m3nemiii Manoro auamerpa (HarpuMep, MI)
JUls. ATaHUsd HArpeBaTe/IbHOTO YCTPOHCTBA MPHUMEHMIOTCS TOKH 9acTo-
To# 10 000 000 I'n. J{ng nuTanus yCTaHOBOK WHIYKUHMOHHOM MOBEPXHO~
CTHOHM 3aKAJIK¥ INPHMEHSIOTCS BBHICOKOYACTOTHBIE IEHEPATOPHI Pa3iIad-
HBIX THITOB (JIAMTOBBIHM, MaUTMHHBIA U Ap.).

Omdenenus no6epxXHocmuod 3aKanku NP KOHMAKMHOM 3/IeKMPOHA-
2pese. B 3ToM ciydae B IIEHTpax CTaHKa, Ha CYINOPTE KOTOPOro yKper-
JICHBl Ka/SINHE POJIMKH, YCTaHABIHBAeTCA M IIOMyYaeT BpauiaTesIbHOe
JABIDKCHHE 3aKanuBaeMas netTanb. [IoBepXxHOCTHBIH croif MaTepuaia Ha-
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rpeBaeTcs 3a CUET TeIUIA, BHIACISIOMETOCS B MECTe KOHTAKTa KaJIAmuX
pOJIUKOB (37IEKTPOAOB) ¢ AeTansio. HarpeThlil Mo moOBEepXHOCTHYIO 3a-
KaiKy 00beM 0XaxacTcs MPHIeKAIUMH XOJIOAHBIMA MaccaMu MeTall-
Jla ¥ 3aKaJI09HOH JXHIKOCTBIO (BomoH, 3MynbcHeli), NOABOJMMON K MECTy
KOHTakTa. MOIHOCTE 3aKaNOYHBIX TpaHCOpMAaTOpOB M aBTOTpaHcdOp-
MatopoB cocTaBiiseT oT 20 no 65 xB-A. B xadecTBe 3axajiouHoil Mauru-
HBI 0OBIYHO HCHIOJB3YIOT KAaKOH-NTHO0 M3 HMEIOMUXCS B HUTUYHHA METal-
n006pabaTHIBAIOMUX CTAHKOB, Yalle BCEro TOKAaPHBbIIA.

Omoenenus nogepxHOCMHOU 3AKANKU NPU niameHHom Hazpege. Ilo-
BEPXHOCThH CTAIBHOIO WM YyIYHHOTO M3ME/IMS OJBEPracTCS MECTHOMY
HarpeBy IUIaMEHeM TOPEIKH M mociefylomeMy OBICTpOMY oXmaxze-
HHIO BOJOM WIX APYTHM OXJIAKAAIOLIMM CpeAcTBoM. IIpojormkuTelnnb-
HOCTb HarpeBa He3Ha4HTEJIbHA, IIO3TOMY TEIUIO YCHEBacT PaclpocTpa-
HHUTBHCA JIMIIB Ha HeOONBITYIO NTyOHHY; 3aKaIKy NMPHHAMAET TOJIBKO T0-
BEPXHOCTHBIH CITOH, a CepALIeBHHA COXPAHAST CBOH MEPBOHAYAIbHBIC
cro#icTBa. DTOT MeTo 00paboTku HACTO HA3KIBAIOT KHWCJIOPOJHO-ATIETH-
JIGHOBOH 3aKAJIKOH.

Mexanuueckuii u c6opounsit yexa

Knaccuduxaipms MexaHH4ecKHX IIEX0B MOCTPOSHa Ha OCHOBAaHMH Be-
COBOM ¥ KOHCTPYKTHBHOH XapaKTePUCTHK M3AEIHI, THIIA TPOM3BOACTBA
M ApYTHX NPH3HAKOB. PasiM4aloT cieaylomue THITh IPOM3BOJCTBA: -
HUYHBIH ¥ MEJIKOCepHITHBIN, CepHiHBIN, KpyITHOCepHitHbI. B 3aBucuMo-
CTH OT XapaKTepPHBIX W3ENHi BBIAEIAIOT MCXaHWYECKHE IieXa, BBIIycC-
KalolllHe U3JIeJHs JIETKOT0, CPeIHero, TKEJIOro H 0co00 THKeNIoro Ma-
IIUHOCTPOCHHS.

K u3nemisaM serkoro MalMHOCTPOCHHA OTHOCATCA TOYHBIE METALIO-
peXyIIye CTAHKH I 9aCOBOr0 H MHCTPYMEHTAILHOTO IIPOU3BOACTBA H
npruOOpOCTPOCHUS, MUINYIHE, IIBEHHBIEC W JP. MAaIIMHBL, JIEKTPO- M pa-
JMOANIapaTypa, mpHOopkl, MTaMIIB B T. I. ACCOPTHMEHT CPEIHEr0 Ma-
IMHOCTPOECHUS COCTABIIAIOT METALIOPEIKYIHE, AepeBO0DIETIOTHbIE CTaH-
KM, TeKCTWIbHBIC U 00YBHBIE MalllMHBI, JICKTPOJBHIaTC/IH MAJIOH H Cpel-
Heil MOILHOCTH, aBTOMOOWIIN, TPaKTOPhl, MOTOLMIUIbI, BEJIOCHHEb], CEllb-
CKOXO34HCTBEHHbIe MamMHEL M3genuiMu TAXKEIOro MalmHHOCTPOCHHA
SBILSIOTCA TAKEITbIe META/UIOPEKYIHE H AePeBOOGAENIOUHbIE CTAHKH KpPYT-
HBIX Pa3MEpOB; Ky3HEUHbI€ MOJIOTHI UM TPECCHI; ABHTAaTeH, HACOCHI M
KOMIIpeccoph! GOMBIION MOIIHOCTH; T'OPHO3aBOACKOE M METAJLTypruve-
ckoe 000pyaOBaHMe; AOPOKHbIE MAIllMHEI M T. 1. M3nenus ocobo Tsxe-
JIOr0 MAUIMHOCTPOEHMS — 3TO INMPOKATHOE, JOMEHHOE M MapTCHOBCKOE
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oGopyznoBaHue, 0060 TDKEbIC METALTIOPEKYIHE CTAHKH, THApaBiuYe-
CKHE MPecchl, MOIHbIE JBUraTell M TypOoreHepaTopsl H T. II.

CocraB 0GOpyAOBaHHA MeXaHHYECKUX LEXOB CKIaJbIBacTICs U3 pas-
JIMYHBIX TOKAPHBIX, CBEPSHIBHBIX, CTPOTAIBHBIX, PpesepHbIX ¥ mumbo-
BaJIbHBIX CTaHKOB. KpoMe Toro B HMX yCTaHAaBIIMBAIOTCS PEBOIBEBEPHBIE,
KapyceabHbIe, NOJIOEXHEIE, 3yGOope3HbIe, IPOTKHEIE, PACTOUHBIE CTaH-
KU, TIPeCChl, MOCYHEIE, a TakKe CHelManbHOe U Ip. 060pyAOBaHHE.

B c6opouHOM LEXe MPOM3BOAMTCA ciecapHas oOpaboTka neraneH,
cOopka y3i0B, c6opka KOMIUIEKTOB, o0mas cOopka MalMHbl, 00KaTKa,
perynHpoBKa, HcnbITaHue M okpacka. CiecapHasd o6paboTka OCyuIecTB-
JisieTcs Ha BEpCTaKax, Ha KOTOPBIX pacronokeHs! THekH. COopka y3nos
M KOMIUTEKTOB MOXET MPOH3BOAHTECS Ha OOBIYHBIX CIIECapHBIX BEpCTa-
KaX, CTO/IaX, POJBraHrax M KOHBelepax B 3aBHCHMOCTH OT XapakTepa
¥ rabapuTHBIX pa3MepoB COOPOYHBIX COeIHHEHHIA.

Hepesoobpabamuiearowyuii yex

Kiraccnpuxaums fepeBooGpabaThiBAIOIKX HEXOB BKIOYAET IATH Kiac-
COB, PasNMYACMBIX 11O Ha3HAYCHHMIO U XapaKTepy KOHEYHOMN IPOXyKLIHH:
3aroTOBUTEJIBHBIH, JICCOCY IITBHbIA, MEXAHOCTONIAPHBIM, MOZAEIBHEIH, Xe-
peBOTApHBIHL.

B 3azomosumenvrom yexe oCymECTRIACTCA PaCIHI UCXOAHOTO CHIPHA.
KoneuHRIMH MPOIYKTaMH 3TOro 1eXa SBIAIOTCA JOCKH, Opychs, peixu
H 3arOTOBKH ¢ MPUITYCKaMH Ul AanbHelmel obpaGorkn. Pacmun ocy-
IIECTBILETCS JICCOIMUIBHBIMU paMaMH, JOMOIHAEMEIMH OKOJOPaMHBIM
TPaHCIIOPTHEIM 060pyJOoBaHHeM (TIPOJOALHBIC W IONEPEUHbIE LICITHBIE
TPAHCHOPTEPH! 1A OpPEBEH, JOCOK H OTXOHOB, POJIUKOBBIE TPAHCIIOPTe-
PHl B POJIMKOBBbIC IMWHEI, aBTOMAaTHYeCKUe cOpackiBaten GpeBeH u A0-
COK, COPTHPOBOYHEIE YCTAHOBKH, MEXaHM3HPOBAHHBIE TENIEXKKH, OKOJIO-
paMHEBie KOHBEHEDHI M T. 11.).

B necocymunvnuix yexax ymeHblaetcsa copepikange Biara B Ipese-
cHHe. JlecoCynmmibHble YCTaHOBKH KIacCHGHIMPYIOTCS B 3aBUCHMOCTH
oT cmocoba nojaym TerUia, /laBieHus paboueil cpenpl, areHTa CyIIKM
H croco6a ero HarpeBa, BO3TyXO00OMeHa ¢ Hapy>KHOM Cpeloi, pexuMa
pabotel 1 ap. KoHCTpyKumA necocymuTenbHOM KaMephl 3aBUCHT OT 00b-
€Ma NpOM3BOZICTBA, HOPOJIBI APEBECHHDI, TpeOOBaHUH K Ka4yecTBy CyIIKH,
pa3Mepa ¥ Ha3sHa4YeHHA BBHICYUIMBAEMOr0 MaTepuaia. Paznnvaior kame-
PbI HETIPEPBIBHOTO H NEPHOAHYESCKOTO JSHCTBHA.

B mexanocmonapuoix yexax (MexaHudeckol oGpaGoTKU ApeBeCHHBI)
n3MeHsroTea Gopma, 00beM 3aTOTOBOK /IO CTaAMM HETANIEH, TOTOBBIX K
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cOopke. DTO HOCTHraeTCs pe3aHHeM cO CTpyxkKkooOpasoBaHueM (mwie-
HHE, CTpoTaHue, (ppezepoBaHUe, IMIUIEBaHNE, TOYCHME, CBepIICHHE, K-
doBanue), pezanueM Ge3 CTpyKKo0Opa3oBaHHMs (IITaMIIOBKA, BHICEYKa,
pe3aHue HOXKHHIIAMH, JyIICHHE) M JaBJICHUECM C NPUMEHCHUEM Wid Ge3
NpHMeHeHHs TePMHIECKOi 06paboTKH (THyThe, pecCcoBaHMe, TUCHEHHE).
OcHoBHbIE BHBI IPUMEHACMBIX CTAHKOB: JICHTOYHBIE, TOPLEBEIE U MPO-
JOJIBHEIE TTHIBI, (PyTOBOYHBIH, peHCMYCOBBIH, CTPOraNbHBIA, MHIOPE3-
HbIH, KOHLIEPABHUTEJBLHBIH, LEMHONOAOKHBIH, CBEpIMILHEIN, (pesep-
HBIH, TOKapHBIi, DUIMGOBaTBHEIA H Ap.

B mooenvHom yexe NpoU3BOAUTCA MPOXYKIMA, KOTOpas HE BXOXHUT CO-
CTaBHOM YacCTHIO B H3EJIH, a CITYXKUT BCIIOMOTaTENbHBIM CPEACTBOM IIPH
OTIMBKE ACTAICH. B HEM M3rOTaBJIMBAIOTCA HCPEBAHHBIC MOAEIH MJis OT-
JMBKY (acOHHBIX AeTAICH, a TAIOKe MOJEIH JUIA OTIMBKH METAUTHYECKHX
mogenei. IlpumepHstii coctaB 060pynOBaHHA 3THX IEXOB: IONEpPEYHBIE,
NPOJOIEHEIE, JICHTOYHBIC M XypPHBIe (JIOO3MKOBBIE) M JIp. MWIBI, CTAHKH:
¢pyrosounsie, peficMycoBbie, yHHBepcaTlbHO-Ppe3epHbIe, TOKApHEIE, MUK~
(doBaIbHEIE, yCOpe3HBIE, CBEPIHIBHO-IONIOEKHbIE, 3aTOUHEIE, CTPOTa/Ib-
Hple. KpoMe Toro, B COBpeMEHHBIX MOZEJBHBIX LIeXaX MPHMEHSETCS TaK-
XKe CreunanbHOe 000pY/NOBaHHE, HANpHMep, YHHBEpPCAIbHO-(pesepHbIe
CTaHKM C BEPXHMM IIMHJAEAeM M OONBIIMM BHUIETOM, 3yOOHapesHble
CTaHKH 11 06paboTKH MoJielielf IECTePeH C JIMTHIM 3yGOM H JIp.

B depesomapnbix yexax W3roTaBIMBacTCA NCPEBAHHAA YIAKOBKA I
FOTOBBIX M3enud W Aetaned. JlaHHast Tapa Moxer OBITH CiIEXYIOMIHX
BH/IOB: IUIOTHbIE SIMMKU U3 CTPOTAHHBIX JOCOK, HOMYIJIOTHRIC SNIMKY W3
HECTPOTaHBIX JOCOK, pelleTyaTas YIaKoBKa, cajlask U3 Opycbes, GOH-
JapHas Tapa. /s M3roTOBJEHMSA YIAaKOBKH TAKOrO BHJA MPHMEHSETCA
caegyomee 000pyROBaHHe: NMPONOJbHbIE M NONEpeYHbie MU, ¢yro-
BOUYHbIE, CTPOTaJIbHEIC, OOpPE3HbIE CTAHKH, aBTOMATHI JUIA 3aJE/IKH Cyd-
KOB, IIHIIOPE3HBIC aBTOMATHI U JIP.

I[ex memannonokpoeimuii

Jannsle nexa KiacCHPUUMPYIOTCA B 3aBUCHMOCTH OT OCYDIECTBIIAC-
MBIX MOKPBITHI: IMHKOBaHME, KAAMHPOBaHME, CBHHIIEBaHHE, MEIHEHHE,
OKCHAMpOBaHHe, pocdaTHpoBaHHe, cepeOpeHne, HUKEIWPOBaHUE, XPOMH-
poBanue H T. . OCHOBHEIM HanboJee paclpOCTPaHeHHBIM BHAOM 060-
PYIOBaHMS TaKMX LIEXOB SBISIOTCH HEMEXaHH3HPOBAHHBIE BAHHLI pa3-
JIMYHBIX Pa3MEpOB, KOTOPhie NPUMEHSIOTCS 1S MOKPBITHA H I MOATO-
TOBHUTEJIFHBIX H 3aKTIOYHTENBHEIX onepanmil npu o6paboTke getaneii Ha
HOJBECKAX W JPYTHX npucnocobieHusX. s NOoKpeITAAs H MOATOTOBKU
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(06e3xupUBaHMA U TPABICHUS) MOBEPXHOCTH MEJKHMX JETalel IpuMe-
HAIOTCS BpAllaloMMecs Kojokona W OapaGaHBl pasiHYHBIX Pa3MEpOB.
Kpome Toro, ycranasimpaetca obopynoBanue mis oOpaboTku metanei
(uwudoBaHms, IIOMPOBAHMSA, MECKOCTPYHHON OYMCTKH KPALIOBKH M T. 1.).
OcHOBHOM pacxon 3MEeKTPOIHEPTUH NPHXOAWTCS Ha JABUTraTed 06opy-
JOBaHHA ¥ HarpeBaTe/IbHble NPUOOPLL.

Hucmpymenmansnsiii yex

B 31TOM Hexe ocymecTBIISeTCS H3TOTOBJICHHE, KAUTAILHEIA PEMOHT
M BOCCTAHOB/ICHHE PEXYILIEro, MEPHTENBHOI0, BCHOMOTaTeibHOr0 MHCT-
PYMEHTa, NPUCIIOCOGIeHMIA ITAMIIOB, Mofeiel, npeccopM, Kokeen
H ONOK. B cocTaB kak10ro HHCTPYMEHTANIBHOTO LieXa BXOMAT OCHOBHBIE
H BCIIOMOTaTeNbHBIC OTIENEHHS, a TakkKe CIIy)keOHble ¥ GBITOBEIE TOMe-
menna. K OCHOBHBIM OTHOCST OTAE/ICHUS Pe3LOB, MEPHTEILHOTO, BCIIO-
MOraTe/IbHOI0 MHCTPYMEHTa, MpUCHOCOONieHHH, IITaMIOB, MeTaLTHYe-
CKHMX MOAeJicH, HopMasicH, BOCCTAHOBJIEHHA MHCTPYMEHTa, 3arOTOBHTE b~
HOe, TepMuueckoe ¥ Ap. K BcnoMorarebHBIM OTACTIEHHAM — [IEPETOYKH
HHCTPYMEHTA BTOPOr'0 MOPAAKA, MAaCTEPCKYIO HEXOBOIO MEXaHHMKa, Me-
PHUTENBHYIO JJabopaToprro ¥ ap.

B coctaB 060py10BaHHS HHCTPYMEHTAILHOTO [[eXa BXOJIAT TOKApHKIE,
PEBOJIBBEPHBIC, PACTOYHBIE, CTPOTAILHBIE, A0IOEKHbIE, Ppe3epHbie, ILIH-
¢boBanbHbIC, 3aTOYHBIC U AP. CTAHKH, PECCH], IIIHI, UICTTAHTH.

Pemonmno-mexanuueckuii yex

HasnayeHue peMOHTHO-MEXaHMIECKOTO HeXa — IUTaHOBO-TIPe Iy pe/IH-
TENBHBIA PEMOHT METAJLIOPEIKYINEro, Ky3HEHHO-IPecCcoBOro, JIMTEHHO-
ro, MOXbCMHO-TPAHCHOPTHOIO, SHEPreTHYECKOro U Ipyroro 3aBOACKOIo
obopynoBaHuA.

B cocTaB Hexa BXOIAT OCHOBHEIE M BCIIOMOraTeJBHbIE OTHCICHHS,
a Taxoke ciryaxebHble ¥ 6bIToBbIe TOMeeHus. OCHOBHEIC OTAENEHUS: JIe-
MOHTa)KHOE (pa3bOpKH U MPOMEIBKH), BOCCTAHOBJICHHS AeTalleil (Haruiap-
KOH, MeTa/UIM3auueH, XpOMHpPOBaHHEM), 3arOTOBHTEILHOE, Ky3HEYHOE,
CBapOYHOE, TEPMHYECKOE, MEXaHHYECKOe, TPYOONpPOBQIHOE, KECTIHHMIL-
KO-MEJIHHIIKOE, CIeCapHO-COOPOYHOE, 3JIEKTPOPEMOHTHOE, HCIIBITATE b=
HO€, OKPacoOYHOe M Ap.

BcnomoraresisHbIE OTHENEHM: CKIIa/Ibl METAIUIA M 3alIACHBIX YacTei,
HHCTPYMEHTAIBHO-PA3/laToYHas KJafoBas, 3aTOYHAd Macrepckas, Mpo-
MEXyTOUHEIE KIIaIOBBIE, SKCIIEAMLMS U JIp.

OCHOBHBIM 000pYZIOBaHHEM Hi€Xa SBJSIOTCA Pa3HOOGpPAa3HEIE CTAHKH:
TOKAapHBIE, PEBOJILBEPHEIC, PACTOUHBIE, CBEPIIHIbHbIE, QPE3epHBIE, CTPO-

112



ranpHbie, JONOeXHbIE, IUTH(QOBAIBHBIE U ., 3 TAKKe CBAPOUHOE, NOTb-
€MHO-TPaHCIIOPTHOE 00OpYAOBaHUE U T. .

Oxpacounsiii yex

Paznensrorca B 3aBHCHMOCTH OT pa3sMEpOB OKpAaIIWBAcMBIX AeTallei
H MeTOJa OKPacKH M CYIMKH (KHWCTBIO, pacHbUICHHEeM, OONIHBaHHeM, WIH
OKYHaHHMEM, eCTECTBCHHON WIH HUCKYCCTBEHHO! Cymkoif, CTENEHBIO aB-
ToMaTH3anuu). OCHOBHBIM TEXHOJIOTHYECKHAM OOOpYAOBaHMEM SBIIAIOT-
Csl TPOXOIHBIE M TYIHMKOBBIE KAMEPHI, a TPAHCIIOPTHBHIM — KOHBEHephI
H TpaHcroprepsl. JUIs ynmaneHHs MEXaHWYECKHMM IyTeM OKAJIMHBI H
P>kaBUMHEIL, CTapoit KpacKY M IPYryX 3arps3HEHHN IPUMEHSIOTCS IECKO-
cTpyitHpIc 6apabaHbl, ITHEBMATHYECKHE MOJIOTKH H KOJOTYIIKH, numHdo-
BaIbHO-NIONTIMPOBAJIFHbIE alNapaTh! ¥ CBEPIWILHEIC MAUIVHBL.
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OCHOBHBIE TEPMUHEI 1 OITPENEJEHUA

AOpa3mBHO-0TPE3HOH CTAHOK — METAUIOPEXYIMH CTAaHOK, NpeHa-
3Ha4YCHHBIH VIS pa3pe3aHus 3arOTOBOK pazIMYHBIX npodwied U3 dep-
HBIX H [IBETHBIX METAJUIOB.

AOGcop0ep — armapaTt A ynaBIMBaHUA NAPOB JIETYYHX PaCTBOPHTeE-
neit (criupra, 3¢gvpa, aneToHa W T. II.) K ra3oB MyTeM MOITIOMICHHMA MX
TBEPABIMH OPHCTHIMH BEIIECTBAMH WIIH KHIKOCTAMH.

ABTOMAT — YCTPOHCTBO, BLINONHAIONIEE 110 3aJaHHOM Iporpamme Oe3
HEMOCPEeICTBEHHOT0 YYAaCTHA YeIOBeKa BCEe TEXHOJIONHYECKHE OlTepaliii
B IPOM3BOACTBEHHOM IIpoOLiEcCe.

ABTOMAaTHYecKasl JHHHA — CHCTeMa MalliH OCHOBHOTO M BCIIOMOTa-
TEJILHOTO 000pY/IOBaHHMS, ABTOMATHYESCKH BBINOJIHAIOMMX BECH MPOLECC
M3rOTOBJIEHMA WM NepepaboTKH MPOAYKTa MPOU3BOACTEA HIIH €0 YaCTH.

Arperart — COCIMHCHHE HECKONPKMX PasHOTHIHBIX MAIIWH, armiapa-
TOB U T. [I. AJI1 COBMECTHOH paboThI.

ArperaTHblil CTAHOK — METaJUIOPEXKYIMH CTAHOK, KOTOPEIA KOMIIO-
HyeTCA M3 CTAHAAPTHBIX KHHEMAaTHYHO He CBA3aHHBIX MEXIy coCoil ys3-
noB, OOBCAMHEHHBIX B eWHEIH paboumii koMmiulekc ofmeil cHcTeMoi
ynpasieHus. Ha arperaTHBIX CTaHKaX CBep/IWIBHEIE, PACTOYHBIE, pe3b-
GonapesHbie ¥ QpesepHbIe pabOTHE BHIIONHAIOTCS GONBIIMM YHCIIOM pe-
JKYIMIUX HHCTPYMEHTOB, YTO HOBBIIIAET HX MPOU3BOJHTENLHOCTD.

Aunmapar — npu6op, npucnocobienue, 060pyJoBaHKe, YCTPOMCTEO.

banancEpoBouHbIi CTAHOK — CTaHOK JUIA OMPeHAesiCHHUS YIIIOBOro
TIOJIOXKEHHA, a TaKXKe BENIMYMHBI AMcOananca ¥ ero MUKBUIALMH B pa3-
HBIX HEYPaBHOBCHICHHBIX OBICTPO BPAIAIOMUXCS METAISX.

BecnenTpoBo-mia¢oBaNbLHEBIH CTAHOK — METAUIOPEXKYIIHI CTAHOK
ans mOBaHKS BHEITHUX ¥ BHYTPSHHMX IOBEPXHOCTEH AcTaeii THIIA
TeN BpamleHus, B KOTopoM o6paboTka npousBoautcs 6e3 3aKperuieHHs
B LIEHTPAX WIH [IaTPOHE CTaHKA.

BeToHOCMeCHTe b — YCTAHOBKA YIS IPHTOTOBJICHHA TIEMEHTHO-0ETOH-
HBIX cMeceil He6oIpmuX 065eMOoB.

Baymuamr (610MHEAT) — MOIHEL NPOKATHBIH OGKUMHOM CTaH, Mpej-
Ha3Ha9€HHBIA UI1 Npeobpa3oBaHHA TAKENBIX CTAIBHBIX CIUTKOB B Opy-
Chbl KBaJIpaTHOTO Ce4eHUS (61yMBl).

Bakyymnas neas — Qyrosas 1e4b, B KOTOPO#H IpeoGpa3oBaHue 3J1eKT-
PHYECKOH 3HEPTHH B TEIUVIOBYIO MPOH3BOAMTCA C MOMOLIBIO 3IEKTpHYC-
CKOM JYTH, ropsinei NpH MoHKEHHOM AaBNEeHHH B BaKYYMHOH Kamepe.
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ITpUMEHSIOTCS AJIA NOJIY4YCHUS BBICOKOKAYECTBEHHBIX CIMTKOB H3 CJIOXK-
HOJIETMPOBaHHBIX CTaNSH, THTaHa, MEJIH U T. M.

Bannnnl — pasnudseie paboune MexaHH3MbI, oOpabaThiBajomue Ma-
TepHan myTeM IPOIMyCKaHHs €ro MeX(y BpaINaloI{UMMCH B Pa3sHBIX Ha-
MpaBJICHHIX BaJaMH.

Baabsan — B IpsACHUA — [UTMHADP KapAoYeCATbHOH MalIUHb], 00TAHY-~
TBIA UroNbYaTOM JIeHTOH (KapAoH); B TkadecTBe — IGUMHAP, Habupato-
My TKaHb Ha TKAlKHE CTAHKH.

BenrrasTop — npubop /uig nepeMenieHus BO3AyXa, Ta30B WIH CMECH
MX C MeJIKHMH YacCTHIaMH (TIbUTh, OIIJIKHM U T. A1) ¢ OONBHION CKOPOCTDHIO
M TI0J{ HEKOTOPBIM JaBiIeHHeM (00BriHO jo 0,15 MITa).

Bu6paTop — ycTpoHCTBO [I71s CO3aHMs CEPUM CNAabBIX TOIKOB, NpH-
MeHseMoe UIi YIUIOTHeHHS 6eToHa, 3a0HBKM CBal ¥ T. IN.

Cazronabaep — xpaHwmme A1 6onbmmux 00BeMOoB rasa.

Tasnadt — ycraHoBKa it o6brau HedTd U3 GypOBOIf CKBaOKHMHB! ITy-
TeéM HArHETaHMA CXKATOro HeTAHOro rasa, MOAEEMa BOABI ¥ PA3THIHBIX
HKUAKOCTEH.

Tonnasgep — MaminHa 11 OOTAPKH TIMEHS.

I'papupusa — GaleHHEBIN OXJIAAUTEIb — COOPYKEHHE U1 OXJIaXKIACHHUSA
BOJBI B CHCTEME 000POTHOTO BOJJOCHAOXECHHA.

I'pe6HedecanbpHas MAIIHHA — YCTPOMCTBO Y11 PacUEChIBAHUS JUTHH-
HBEIX BOJOKOH CIIEIHATLHBIMH TPeOHAMH ¢ LENbI0 YAAJNCHHA KOPOTKHX
WY MOPBAHHBIX BOJIOKCH.

I'peiidpep — rpy303axBaTHOE MPUCTIOCOOIEHNE MTOJHEMHOTO MEXaHU3-
Ma JUI Ieperpy3Ku CHITY4HUX MaTepHanos (pyasl, YIiii, KAMHS H T. A.).

I'poxoT — ycTpoiCTBO It MEXaHHMIECKOH COPTHPOBKH (TPOXOYEHHMA)
CHIITyYHX MaTEPHAIOB IO KPYITHOCTH YacTHI| (KyCKOB) IPOCEMBAaHHEM HX
yepe3 HETOMBIDKHBIE PEIIETKH, & TAKKe Uepe3 Kaualoulecs, Bpalaro-
mHecs WIH BUOpHpPYIOIIHE CETKH.

Je3snnTerparop — arperar JUisi MEJIKOTr0O M3MEJIbYCHHS CHIITyYHX Ma-
TEPHAIOB Pa3INYHOM TBepAOCTH (NIECKa, MeJia, ITIMHBE M T. 11.).

Hedpoctep — ycTpoiicTBO W1 pasMOPAKHBAHMA MOPOXEHHIX IIPO-
IyKTOB (KaMepa B XONOIWIHHHKE, MMEIOIAs OTOILICHHE M YCHICHHYIO
LMPKYALHIC BO3YXa).

Jdednbparop (nedpnbpep) — MammHa 11 H3MEJIBYSHHA ASPEBa B BO-
JIOKHHCTYIO Maccy.

JeamyascaTop — NprGop [N PaspymieHNs SMYIECHH (MEXaHHIECKOH
cMecu He(hTH, Macia U T. II. C BOJIOH).

115



JucTRangrop — npubop WIA NEPEerOHKH JKMIOKOCTEH ¢ HEJBIO €€ 0UH-
IIEHU, W3MEHECHUS KOHIIEHTPAIWi PacTBOpa M T. II.

Huaddy3op — anmapaT 11 U3BICUCHHA KAKHUX-TTHOO BELIECTB, HAHPU-
Mep, caxapa U3 CBCKJIOBUIHOM CTPYKKH | T. IL.).

Jo3aTop — ycTpodcTBO Ul aBTOMAaTHYeCKOro OTMEpHBaHMA (JO3MpPO-
BaHUA) 3aJIJaHHOMN MacChl Wik 00beMa XHUAKHUX U CHITyYHX BEIIECTB.

Jonbexnniii cTanox — 1) MeTa/opexxymui CTaHOK CTPOTaJIbHOTO
THIIa ¢ BEPTHKAIBGHBIM BO3BPATHO-TIOCTYNATENILHBIM JBHXCGHHEM pesna
U TPSAMOJIMHEHHbIM WIY BpamlaTeNbHBIM ABHWXEeHHeM oOpabGaThiBaeMoi
JeTTH, KOTOphIH NpUMeHseTcs i 00paboTKH TPYAHOAOCTYITHEIX MOBEpX-
HOCTeH M KaHaBOK Jr060# Gopmer, 2) repeBooOpabaThIBAIOIUI CTaHOK
1 06paboTKy Ma30B U OTBEPCTHUH.

Jpobrnka — MamMHAa VIS M3ME/IBbYECHUA KyCKOBBIX MaTepHaIoB (TJ1aB-
HbIM 00pa30M MHMHEPaIbHOTO CHIPBA).

JAyropas crajielJaBHILHAN NeYb — SICKTPOMCTAILIY prdecKuit ar-
perar Ul BBIIUIaBKY CTallM C HCITOJIE30BaHUEM 3JIEKTPHIECKO# QyTH, co-
3[aroImeit B IIe9H BBHICOKYIO TEMIIEpaTypy.

3aTouHOl CTaHOK — CTAaHOK /i1 3aTOYKM PEXYIero HHCTPYMEHTa
U MexaHWJeckoH 06paboTku HeGONBIMX AeTalelt ¢ HOMOIIBIO HaXKaKa.

3y6oobpabarbiBaromaii CTAHOK — META/UIOPEXKYIMI CTAHOK A 00-
PpaboTkH 3y04aThIX M YEPBAYHBIX KOJIEC, a TAKKE 3yOYaThIX peeK.

Hagyxnaonnas meqb — 3/I€KTPOTEPMHIECKAs YCTAHOBKA, B KOTOpPOH
HarpeB OCYINECTBILICTCS 3a CYET BBUIETICHHS TEIUIOTHI B HArPEBacMOM TeJIe
TOKOM, MHAYKTMPOBAaHHBIM B HEM IICPEMEHHBIM 3JICKTPOMATHHUTHBIM II0-
nem. JTeun MoryT OBITH ¢ CepHEYHMKOM, TIMTAIOIMECH TOKOM TIPOMBIIUIEH-
HOM 49acToTHI, 1 6€3 cepleyHyKa, paGoTaloMe Ha IOBBIIIEHHOH YacToTe.

Kabecran — MexaHH3M JUIA NEPEABIOKEHNA IPYy3a, COCTOAIIMMI 13 Ba-
Ja, Ha KOTODBIH MpPH BPAllCcHHM HAaMAaTHIBAeTCSA UETh WIM KaHAT, Mpu-
KPEIUICHHBIE IPYTHM KOHIIOM K MepeMelacMoMy Ipy3y.

Kanaaap — Mammusa, cocTosuias U3 CHCTEMBI BAJIOB, MEKAY KOTO-
PHIMH IIPOITY CKAIOT TKaHb WM OyMary Ui NpuAaHus UM DIagKOCTH HIH
ITISHIEBUTOCTH. B pe3HHOBOMH NPOMBIIIEHHOCTH KaTaHAp NpUMEHSETCS
JUIA MPOKATKH PE3UHOBHIX CMeCeil B JIUCTEL

KanaToBaTenp — ycTPOHCTBO JUIA IOBOPOTa Ha 90° cimrka Merawia
Ha TIPOKATHOM CTaHe.

Kaprosecanbaas MaliaHA — YCTPOMCTBO, COCTOSIIEE W3 MHOIMX Bpa-
WAIOIMXCA MWIHHAPOB, OOTAHYTHIX HrOJbYaTON WIH MAIYATON JeH-
TOH, W11 06pabOTKH BOJIOKOH.
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Kapyceiababiii CTAHOK — METAUIOPEKYHMIHA CTAHOK TOKapHOH rpyn-
Mbl ¢ BEPTUKANLHEIM PacHONOKSHHEM IMUHACHA Jis oOpaGorku kpyn-
HBIX 3arOTOBOK.

Knaccaduxarop — MamnHa Juisd pa3feneHUs TBEPAbIX MAaTEpPHAIIOB
10 NMPOYHOCTH, YHCTOTE U pa3MepaM 3€peH.

Kners — 1) ycrpoiicTBo 18 oAbLEMa M OITYCKAHHWS B MIaXTaxX Joaei
¥ Ipy30B; 2) B NPOKATHOM CTaHe — CTaHWHA C BAIKaMH, CO3/AIONHMH
HeoGXxoauMBIi poduIb MeTaNa.

Komnpeccop — MammHa A cxxaTs BO3/JyXa, ra3oB, IapoB [0 Onpe-
JeJICHHOTO AABJICHHS.

Konseiiep — TpaHCTIOpTHOE YCTPOHCTBO A1 NepeMEIeHUsT MAacCOBBIX
OJJHOPOAHBIX IPY30B, a TaKKe A NiepeABIKeHMs 00pa0aThIBaAEMOro Mare-
pHana wix coGHpaeMEIX JacTel H3/Ie/iHd OT OIHOro pabodero K Apyromy.

KonBepTop — Bpamalolmuiics anmapar, B KOTOPOM HOIy4aloT JIMTYIO
CTaip NPOAYBAaHMEM BO3dyXa IOA NABJIEHHEM dYepe3s 3aNMTHIi B Hero
pacIuIaBjIeHHBIH YYTYH.

Konnposaabnbli cTaHOK — YCTPOKCTBO M1 06paboTku metaneit co
CJIOKHBIMH OOBEMHBIMH TIOBEPXHOCTAMH (IITaMITBL, IPeGHH M T. 1) No
3apaHee 3arOTOBJICHHOH MOZE/H WiH MabJoHy.

Kpan — nogseMHO-TpaHCTIOpTHas MallliHA, NOAHHMAIOLIas Ipy3, a Tak-
e MepeMemaioias ero B rOpH3OHTATBHOM HATIPaB/ICHHH Ha HeOOMbIoe
paccTosiHue. PaliHvaoT KpaHbl MOCTOBBIC, KO3JIOBbIE, OamieHHEBIE, KOH-
COJIbHEIE, TOPTAIBHEIE U T. .

Kpan-6anxa — noxseMHBIH KpaH MOCTOBOTO THIA, Y KOTOPOTO Telb-
¢ep nepenBuraeTca Mo €340BO#H Halike ¢ Koslecamu.

Jleb6eaxa — npucriocoGieHue Il NEpeMEINEHNS IPy30B B BUJE Bpa-
maromerocs 6apabaHa c HaMaTbIBaEMBIM Ha HET'O KAHATOM HIIH 1IENbIO.

Mamunna — MEXaHHM3M, COBEPIIAIONIMIT KaKyio-HUOY b MOJIe3HYIO pa-
60Ty ¢ nmpeobpa3oBaHHEM OJHOTO BMIA SHEPrHH B APYroi.

MeasBERIa — MalIMHA VIS U3MeIbYeHus (MMOMOJIa) Pa3iTHYHbBIX MaTe-
pHaoB 10 YacTull Menbde 5 MM. Otmmdaercs or apoGmwiok Gojee ToH-
KHUM [TOMOJIOM.

Mexasu3M — yCTpOHCTBO I NepeAau M NpeobpasoBanud ABMKe-
HHil B ckopocTeid.

Mepcepa3anHoHHbIE arperat — yCTpo#cTBO mia 06paGorku neswmo-
JIO3HBIX BOJIOKOH, TIaBHBIM 00pa3’oM XJIOMNKa, XJIOIYaTOCYMaXKHOM TKaHu
WIH NPSDKH KPEMKMM pacTBOPOM €/IKOr0 HaTpa C LENbIO NIPHAAHMS MaTe-
pHaTy IEKOBHCTOro 671ecKa, MATKOCTH, KPENOCTH H APYTHX Ka4eCTs.
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Mnaxkcep — 1) MatmIHHAa /71 DPUIOTOBIICHUs PE3UHOBEIX cMecel; 2) co-
CyZI IUid COXPaHEHMs B JKUIKOM COCTOSHMH YyTyHa, NONY4acMOro |3 Iie-
9eil, U1 BBEIPaBHHBAHHA €ro XHMMYECKOTO COCTaBa, a TAKXKe yAaJeHHS
U3 Hero cepel.

Moot ky3HeqdHBIH — YCTaHOBKA U1 KOBKHM M TOpAY€Ei IITAMITIOBKH,
B TIPOIIECCE KOTOPHIX MpoM3BoaUTCS 00paboTka u3memuit mytem aedop-
MAalM{ METaUIA yAapaMH.

Hacoc — MamnHa JUId HaKaYMBaHHA WIH BEIKAYHBAHMSA XKHAKOCTEH,
rasos.

Hopas — HenpephIBHO JeHCTBYIOMEe IPY30N0TBEMHOE YCTPOHCTBO,
cocTosLlee U3 PAAA ISPIIAKOB, CHUIMINUX Ha 66CKOHETHOM 11ETIH.

O6papounbili cTaHOK — MamuHa Ui rpyGoit o6paGoTKH MeTaiui-
YECKHX NIOBEPXHOCTeH.

OTpesnoli KPYrIOWHALHBIH CTAHOK — METAUIOPEKYLIMI CTAHOK
IJIs pa3spe3aHHd MIIOBBIMH AMCKAMH METAIMYECKHMX 3ar0TOBOK Kpyr-
JI0TO HIM (HaCOHHOTO IPOKATA.

Ilacrepm3aTop — KOTEN C ABOMHBIMM CTEHKAMH M IUIOTHO 3aKphIBAIO-
IIeHCs KPBUIKOH [UIA MacTepH3aliiy XKHIKOCTeH B neiax ux obe3ppe-
KMBaHHL.

IMepdopaTop — ropHas MalNHa YAAPHOTO AEHCTBHA IS MEXaHMYE-
CKOTo GypeHMs MITypOB, CKBAXKHH M T. IL

Ileus — ycTpoHCTBO MM COOpY)XKEHHE I TEPMUYECKoM 06paboTku
MaTEPHAJIOB, H3AeJIni U T. TI.

Ieun AAINEKTPHYESCKOrO HATPEBA — DIEKTPOTEPMUYECKAs YCTAHOB-
Ka, B KOTOPOH HarpeB IMPOHCXOIMT 3a CYET OHU3JIEKTPHYECKHX MOTEPh B
AW3JIEKTPHKE HWIH MOJIyIIPOBOJHHKE, IOMEMEHHOM B ICPEMEHHOE 3JIEKT-
pHYECKOe TIoJe.

Ileqs conpoTHBJCHHA — IEKTPOTEPMHYECKAA YCTAHOBKA, B KOTO-
poiil HarpeB OCYHIECTBIIICTCA HPOIYCKAHHEM 4Yepe3 HarpeBaeMoe TeJo
3NMEKTPHYECKOro Toka (Ie4d MpSAMOro JeHCTBHSA) WIM C IOMOIIBLIO Ha-
IPEBATENbHEBIX 3JIEMEHTOB (IIEYH KOCBEHHOTO AEHCTBUA).

IaTaTens — MeXaHW3M HEMPEPHIBHOTO TPAHCIIOPTa Njis PaBHOMEp-
HOM M perynaupyeMoil IoAadd HACHIMHBIX U IITYYHBIX MATEpPHAsoB U3
OyHKepa, 3arpy304HbIX JIOTKOB H T. A. K TPaHCIIOPTHPYIOIMM M Niepepa-
GaTHIBAIOMUM MaNTHHAM.

IToxneMuAK — rpy30MOABEMHAsA MAIMHA, NEPEMEIIAIOMANACS 10 JKe-
CTKMM BEPTHKaJbHBIM I HAKIOHHBIM HAIlpaBJCHUAM WIH MO PeNIbCo-
BOMY ITyTH, JIAQTHI, KJICTH, CKHIIBI, CIIMITE! (U1 pEMOHTA CY/OB) M T. A.
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Ilpecc — MexaHHM3M WiH MallHHA VIS CO3JaHHA NABJICHHA C LEIHIO
CXKaTH4 WIM YIUIOTHCHHA BEIlECTBA, H3IMECHEHHs €r0 POpMBI, OTKHMaHUs
KHIKOCTH M T. 1.

IIpu6op — nprcnocobnenne, cneuHalbHoe YCTPOHCTBO, anmnapar ajis
[POM3BOJICTBA KaKoH-HUOY b paboThL.

IIporaxaoi cTaHOK — METAJUIOPEXYIIHI CTaHOK Jy1s 00paboTku mo-
BEPXHOCTeH pa3HbIX GOpM ¥ pasMepoB NPOTATHBAHUEM.

Ipaaaabaasg MamBEHA — YCTPOHCTBO VIS NOJY9EHHS NPSKHA U3 POB-
HULBI WIH JICHT BOJIOKHA.

Pa3puixaBTe/bHAS MAaOIHAA — YCTPOHCTBO VIS pa3/ieNiCHHA NIPH N0-
MOIIY 3yObeB Ha KIOYKH BOJIOKOH CIIPECCOBAHHOTO ChIPbi (XJIONKa, LIepc-
TH 4 T. Ji.) B IPAAMIBHOM TPOH3BOACTBE.

PacTounblii CTAHOK — METAJUIOPEXYIIMIA CTaHOK 1A 06paborku Bpa-
IMIAIONIMMCS PEXYIIHM MHCTPYMEHTOM IIPSBAPHTEILHO NMOYYEHHBIX OT-
BEPCTHIA.

PajguBaTop — yCTpoHCTBO A1 OUYHCTKH OT NOCTOPOHHHX NpUMeceii
Kakoro-Jim6o TeXHHIECKOro NPOAYyKTa.

PeBonbBepHbll CTAHOK — Pa3HOBHAHOCTH TOKAPHOTO CTAaHKA, IjlaB-
HO# 4acTBIO KOTOPOTO ABJIACTCA BpalaloMiascs rojioBKa, Hecymas au6o
HECKOJIEKO MHCTPYMEHTOB, JHO0 HECKONEKO 0OpabarniBaeMbIX mpenMe-
TOB, 110 OYEPEM NOABEpraloMMXCA ASHCTBHIO ONHOI0 HHCTPYMCHTA.

PoBEHYHAN MAIIEHA — YCTPOHCTBO A4 BHITATUBAHUA H HEGOIBIIO-
ro CKpy4MBaHHA Iy4YKOB BOJIOKOH IOC/IE YECAHHA C LEJbIO MOTyYeHHA
POBHHIIbI — OHOPOAHOH MyIUHCTOH TOJICTOH HUTH.

Poabrasr — TpaHCHOpTEp, MO KOTOPOMY rpy3bl NepeMemaioTcs no
BPAIATOUIMMCA POHKaM.

PyasorepMHEYecKas medb — arperat Jis NpoM3BOJCTBa (eppociuia-
BOB, CIUIABOB LIBETHBIX METAUIOB, Kapbuzia kanslms, xesroro gocdopa
4 T. A. B 9THX meyax mpeobpa3oBaHHE NEKTPOIHEPTHH B TEIUIOTY IPO-
HCXOAMT 3a CYET AYroBOro pas3psaia WIM NMpOTeKaHWs TOKAa MO MIHXTe,
a TaKoKe M0 PaCIUIABICHHOMY HITaKy.

Caryparop — 1) B caxapoBapeHHH — annapat mis o6paGoTkH yrite-
KMCJIOTOM CaxapHOro CHpONa C WENbI0 YAaNCHMs H3 HEro HMIIMIIHEH
cBoGOHON HM3BECTH; 2) ammiapaT JUid HachlIeHus >KHAKOCTeH yrnexwmc-
JIBIM ra3’oM.

CBepannbEBIH CTAHOK — CTAHOK 1A 06paGoTKH IIHHIPHYECKUX
oTBepCTHil B HETOABIDKHBIX JCTAIAX BPAIIAIOIMMCS CBEPIIOM C NOCTY-
maTesibHbIM JBHKECHHEM.
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CenapaTtop — anmapar Juii MEXaHHIECKOTr0 HIIH JIEKTPUYECKOrO pas-
JIeTICHUS JKUAKOCTEH H CHIYYHX TEJL, a TAKOKe PasHOPOIHBIX MUHEPAJIOB,
MEXaHHUYECKH CBA3AHHBIX B PYAE, C LEJBI0 00OraleHus MOJIE3HBIX HC-
KOTIaeMbIX.

Cunoc — Metaudeckuii WIH XKee300eTOHHBIN pe3epByap is Xpa-
HEHHUs CHITyYHX MaTepHAJIOB (caxapa, MyKH, LIEMeHTa | T. IL.).

Ckan — Gonpmas Kiets (kopob) u3 Meranna, KOTOpas CIYXHT Ui
TOJTbeMA PYABL, YTJIs, M3BECTHAKA H T. 1. IIpuMeHAeTcs B pyAHHKaX, IIPU
3arpys3ke JOMEHHbIX IIeYeH U T. 1.

Ckpenep — MallIMHa JUIA NEPEMEIICHUS PYAB! WIH YIiisl H NOIPY3KH
HX B BarOHEIL, OyHKepa U T. I.

Ckpy66ep — anmapar [uIs OYMCTKH ra3a, OCHOBaHHBIM Ha WCIIONb-
30BaHMH OYMINAIONIErO MACHCTBHA JKUIKOCTH IPH CONPHKOCHOBEHHUH
¢ Helo rasa.

CnsabGBAr — MOMHBIN NMpokaTHBIH O0XKHMMHOM CTaH M MOMYYCHHA
IUTOCKHMX CTAJBHBIX TWIAcTHH (cAA00B), HAYWIMX Ha MPOKATKY JTHCTOB.

CMecHTenb — MallvHa, NpeJHa3HAYeHHAd JUIS NPUTOTOBJIEHUS pac-
TBODHBIX, OETOHHBIX M JIp. CMECEH.

Cran — Goyplnas ¥ CJIOKHAS MAIHHA IS M3TOTOBJICHHA KPYITHBIX
METAUTHYCSCKHUX W3ACTNH B METANyPrudeckOM NPOMBBOACTBE.

Cramox — MamuHa i1 06paboTku Metajula, AepeBa, IUIaCTMAacChl
U T. I1., 8 TaKXKe H3rOTOBJICHUS pa3HOOOpa3HbIX M3/IEIIHIA.

Crprunnep — MeXaHH3M B BHIEC MOCTOBOrO KPaHa Ul BHITATKHBAHUA
CTAIBHBIX CIIMTKOB M3 H3JIOKHHIL — Y3KHMX H BBICOKHX 9yTyHHBIX (opm,
B KOTOPBIE pa3nuBalOT CTalb U3 CIICHHAILHEIX KOBIIOB,

Crporanapnpiii cTanok — MeTauopexxynuii win xepeBooGpabartel-
BAIOIMA CTaHOK A 00paboTKM MHOCKHUX IMOBEPXHOCTEM CTPOTaHUEM.:
B Hem pesent (m1u neTans) coBepIaeT BO3BPATHO-IIOCTYNATENBHOE JIBH-
JKEeHUe, a JieTaib (MM pe3ell) HeTIOABIKHA.

CyngopT — 4acTh TOKapHOTO CTaHKA, Ha KOTOPOH 3aKpeIvIsIoTcs pe-
Xyliue MHCTPYMEHTHI, ClyXauas Ui HX HepeMelleHus B xone obpa-
GOTKH HeTanei.

Cymaneuniii 6apaéan — arperaT JUiA Cymkd 3epHOBOTO WIH KyCKO-
BOTO MaTepHajia.

Tanb — rpy30N0IbEMHEIH MEXAHU3M, TIOABELIEHHEIN K HEMOJBIKHOMN
KOHCTPYKIIMH H/IH TEJIEXKKE, CIIOCOOHOMN nepeMemarses o HAnpasiso-
MMM OyTAM.
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Teandep — yCTpoHCTBO 1A MOABEMA H FOPH30HTAILHOTO INEpeMe-
HIEHUS TPY30B, MPeACTaBIsomee co00H Tajlb, NIPUKPEIUICHHYIO K TEIeX-
K€, MepeMeIaromeics 0 TOBECHBIM OXHOPEIECOBBIM Iy TAM.

TokapHbIH CTAHOK — METAUIOPSKYUIHN WK HepeBoobpabarhiBaro-
MU CTaHOK, Ha KOTOpoM 06paboTka JeTaned BeHeTcs TOYEHHEM C Io-
MolIbio pe3ua. [1pu 5ToM 3akpereHHas B IMHH/CIE AeTalb BpallaeTcs,
a pesell, 3KATHIH B CYNIOPTe, IIEpeMEaeTCA NOCTyNATELHO.

Tpancmoprep — yCTpOHCTBO Ul MEPEMEILIEHHA IPY30B € IOMOMLIBIO
JBIDKYIIEHCS METAJLTHIECKOM, Pe3HHOBOH WIH NHOH OeCKOHEYHOH JICHTHL.

Tpenanbaas MamruAa — YCTPONCTBO VI OUHINEHUA BOJIOKOH OT IIpH-
Meceii M TIOTy4YeHHs CJI0S BOJIOKHa (XOJICTa), MOCTYHAIOWEro 3aTeM Ha
YecabHYIO MallliHY B NPSAWIBHOM IPOM3BOJCTBE.

Typ6oGyp — anmapat A7 BpamarejbHOro 6ypeHHA B FOPHOM JEIIE,
HedTenoObIYe U T. 1.

TypGoxomupeccop — LeHTpOOEeXKHEIH BO3RYNIHBINA HACOC VI MOMyde-
HUSL COKATOTO BO3XyXa, I'a3a WM 11apa, NPHBOOMMBIH B IBIDKCHHE TypOMHOI.

®unpTp — Npubop A% OYHINESHHUA KHIKOCTH OT B3BEIUEHHBIX B Heil
TBepABIX YaCTHI| IIyTeM HPOLEKUBAHUA MM ra3a OT B3BEIICHHBIX TBEp-
JBIX Y KHJKHMX JaCTHILL.

OuabTpOpecc — anmapar Ui GUIFTPOBAHUS MOJ AABICHUEM,

@0TANHOHHAA MAHIAHA — YCTPOACTBO Ay 06OoralleHHs NOJIE3HBIX
HCKOIaeMbIX, OCHOBAHHOE Ha MPHHLIMIIE BCIUTLIBAHMA M3MENbYEeHHBIX Yac-
TEH 10JIE3HOr0 MCKOIIAeMOI'o Ha MOBEPXHOCTh BOABI BMECTE C ITy3bIph-
KaMH BO3/yXa.

®opMoBOYHAA MAMHHA — YCTPOHCTBO IS M3rOTOBJIIEHHS MHOIO-
MYCTOTHBIX IIaHeNeH NMePeKPHITHI, CHIIMKATHBIX U NJIAKOBHIX 6J0KOB Ha
3aB0JIaX XKeJ1e300€ TOHHbBIX H3/IeNHiA.

Ppe3epHbIH CTAHOK — CTAHOK /11 MeXaHM4ecKoi o6paboTky Mertan-
7a, JAepeBa, IUIaCTMAacChl ¢ BpamaTeabHBIM ABHKeHHEM (pe3bl (MHOTO-
PE3LOBOr0 PEeXYMEero HHCTPYMEHTa) U NOCTYNATEeNAbHBIM NIepeMeIeHH-
eM oOpabarsiBacMoOro mpeamera.

Henrpudgyra — annapar i1 MEXaHHYECKOTO pa3/Ic/I€HHsd CMECH Ha
COCTaBHBIC YaCTH JeHCTBHEM HeHTPoOEKHO CHIIBL

Iimxnom — anmapar is OYMCTKHM BO3/yXa M ra3a OT B3BEIUCHHBIX
TBEPABIX YacTHIl (I6UTH) [0/ IeWCTBHEM LHEHTPOGEKHOM CHITBI IPH Bpa-
IATEeHHOM JABMDKCHUH BO3/yXa WIIH rasa.

YecanpHag MAMMAHA — YCTPOHCTBO IS Pa3ACICHHA CJIOA BOJIOKHA
Ha OT/EeNbHbIe BOJIOKHA B BUJE JICHT ¥ HX OYHCTKH.
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IlIn6ep — 3acIOHKA B ALIMOXO/IE 3aBOACKOM ME€YH B BUIEC NOJHUMAIO~
mekcs ¥ OmycKaloIICHCs TyTYHHOM IUTATHI.

Hinennep — MexaHM3M NPOKATHOIO CTaHa JJIA ICPEMEILCHHS TIPOKa-
THIBAEMOT0 METAUIA B MONIEPEYHOM HAMpaBicHHUH (C OXHOrO POJIbraHra
Ha fpyroif).

HinndoBanbablil ¢cTAHOK — CTAHOK 1 06paboTKU nmetaneit U mo-
BEpPXHOCTH METaIa, AepeBa | T. Il. C NOMONEI0 abpa3sHBHOIO HHCTpY-
menTa. Ilpn mmmnpopanun abpasuBHsIil Kpyr 0651YHO GBICTPO Bpalaet-
cd, a JleTalb ABWKETCHA MOCTYNATe/IbHO, BPaIlaeTcs WIM HEeMOABHIKHA.
B nocnennem cirygae nocTynaTenbHO ABMKETCS BPAAIOUIHHCS KPYT.

Illrex — TPaHCHOPTHOE YCTPOHCTBO B BHJE BHHTOBOrO KOHBEHepa
JIA MepeMelNBaHHA KyCKOBBIX WM CHIIyYMX IPY30B U NepeMemeHus
HX Ha HeGOoJIbIINe PacCTOSHMA.

Ipangens — 1) raaBHBET Bal cTaHKa (TOKapHOTO, CBEpIIHIBHOIO,
UG OBATHEHOTO M ApP.) C BPAINATENBHEIM JBIKSHHEM; HA HEM YKpeIUii-
I0TCA JETAIH, TIEPEHAIOHe MY BpailieHHe, ¥ 3)KHMBI I 3aKperUieHus
oOpabaTsiBacMOli JeTanyu WIM MHCTPYMEHTa; CTAHOK MOXET MMETh He-
CKOJIBbKO IImuHAeNeH; 2) BEPETeHO B MpAAWILHON MalluHe; 3) Bal mpo-
KATHOIO CTaHA, ICPEAAIOMMIA BpaicHHE OT INEKTPOJBUIaTe NS K BasIKaM.

UlTaGenep — yCcTpOHCTBO 14 CKJIAAHPOBAHAA IPY30B B PAJBI Ipa-
BHIBHOMH. pOpMBIL.

IlITamMn — HHCTPYMEHT AJIA ropaded Win XOJMoAHOH o6paGoTku Me-
TaJUIOB JaBJICHHEM, KOTOPBIH IPHMEHACTCA Ha MOJIOTaX WIH Npeccax.
Paznpyalor KOBOYHbIE IITAMIILI, BBIPE3HBIE, BHITSDKHBIE, rHOOYHEIS, Ye-
KAHOYHBIE H Ap.

FkeKTOp — NApOCTPYHHEIN Hacoc, NPUCTIOCOONCHHBIN I BHIKAYH-
BaHUA BO3yXa.

IKCKaBaTOP — MalllMHA [UI4 BBISMKM I'DYHTa, IOXbeMa 3a0paHHOro
rpyHTa, IepeMENICHH 1 OTBaNIa €r0 Ha BHIOpaHHOE MECTO.

IKCTPYAEP — YSPBAYHBIN Npecc I nepepaboTKy rpaHyIMPOBAHHBIX
IIaCTMacC B H3OJALMOHHBIC WM LUIAHTOBBIE MOKPBITHA (TIpH HpPOM3-
BoACTBE Kabesieli, MPOBOAOB U T. 11.).

JaeBaTOp — NOXBEMHO-TPAHCTIOPTHAA MalIMHAa HENPEPBIBHOTO Aeii-
CTBUSA VIS NIEPEeMEIICHU B BEPTUKAIFHOM HanpaBJICHUH HACHNIHBIX FUIH
IITYYHBIX IPY30B.

DaexTpoaeraApaTop — armapar i 00e3BOXHUBaHUA ¥ 06eCCOHBa-
HUA HeTH.
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C-)nelc'rpo.unsep — JJICKTPONHU3HaA BaHHA INA MOJTYYCHHUA XUMHICCKH
UCTHIX LBETHBIX METAIUIOB, & TAKOKE JUIA IOKPHITHS METAIOM pa3iyud-
HBIX AeTalei U npeIMeTOB.

DaexTpoCBapOYHAs YCTAHOBKA — YCTPOICTBO U1 CO3MaHHA HEPA3b-
eMHBIX COCHMHEHHMH METAUNMIEeCKUX H3ACIMH ¢ TNOMOMIBIO JJIEKTpHYe-
CKOT'O TOKa.

IneKTPOPHALTP — YCTPOKCTBO 171 OYMCTKM IIPOMBILICHHBIX Ta30B
OT NBUIM U XKAJKHUX YaCcTHIX B HEMEHTHOM, XUMHYECKOM H METaJLTypPru-
YE€CKOM NPOH3BOACTEE, a TAKIKE Ha TCIUIOBBIX DNICKTPOCTAHIIMAX.

INEeKTPONLIAKOBAA Hedb — ITO arperar cnelHajlbHOH 3MeKTPOoMe-
TAUTyPruM 1A TOJIYYeHHMs! CIMTKOB U OTJIMBOK BREICOKOTO Ka4€CTBa ITy-
TEM OYHCTKH METalia ¢ MOMOWIBIO XMAKOro mnaka. Kak npueMHuk
SIIEKTPO3HEPIMH Takas 1edb NpeACcTaBsieT Coboi nedb COMPOTHBICHHS
KOCBEHHOT'0 AEHCTBHS C )KMIKHM HarpeBaresieM.

IMyabcop — MAMMHA IS NPUTOTOBJICHUS SMYIBCHH MEXAHHICCKHM
pacnbUIeHHEM OMTYyMa WIH JIErTs B BOJIE.
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