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13.03.02 DyekTpOIHEPreTHKA U FJIEKTPOTEXHUKA
HanpasijenHocts (npo¢uib) — BbICOKOBOJIBLTHBIE
3JIeKTPOIHEPreTHKA M JIEKTPOTEeXHUKA

®opma 00yueHHs — 3209HASA

I'ox nadopa - 2016

OLIEHOYHBIE CPEJCTBA JJIS1 IPOBEJAEHMS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO JUCHUIIIAHE (MOJIY.JIIO)

1. OOmmue cBeaeHud

1. | Kadenpa ®dusnKu, OMOJOTUN U HHKEHEPHBIX TEXHOJIOTHUH

2. | HampaBieHue moAroToBKH 13.03.02 DnexTpodHEepreTHKa U AIEKTPOTEXHUKA

3. | Hanpasnennocts (npoduib) | BEICOKOBOJIBTHBIE AJIEKTPOIHEPTETUKA U IJICKTPOTEXHUKA

4. | ncmmmmma (Mozyss) [IpaBuia 6e30MacHOCTH MPH SKCILUTyaTallul
AJIEKTPOYCTAHOBOK

5. | ®opma 0OydeHus 3a04Has

6. | ['oxg Habopa 2016

2. IlepedyeHb KOMIETEHIIUI
— CIIOCOOHOCTBHIO OCYILECTBIIATH MOKCK, XpaHEHHE, 00padOTKy U aHanu3 MH(POPMAIUU U3
pa3jMyYHbIX HCTOYHUKOB U 0a3 J[aHHBIX, MNPEACTaBIATH ee B TpebyemoMm dQopmare cC
UCIIOJIb30BaHUEM MH()OPMALIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OITK-1)
— CIOCOOHOCTHIO 00pabaThIBaTh pe3ybTaThl dKcrepuMeHToB (ITK-2);
— CHOCOOHOCTBIO HCIIONB30BaTh MpaBHJIa TEXHUKUW O€30MacHOCTH, MPOU3BOJCTBEHHON
CaHUTapHUH, MTOKAPHOI Oe30macHOCTH 1 HOpMbI oxpaHbl Tpyaa (ITK-10).



1. KpuTepuu u noka3zarejiy OlleHHBAHHS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GgopMupoBaHus

®opmupye Kpurtepuu u noxka3arejin OLleHMBAHUS KOMIETeH Mt
dran popMupoBaHus l;mﬂpy pUTEp I I D®opMbI KOHTPOJISA
KOMIIeTeHIIUH (pPa3/eibl, 3HaTh: YmMmern: copMHpPOBaAHHOC
KOMIIETEHI| Baaners: .
TeMbl M CLUTIMHbI) st TH KOMIIeTeH Mt
OIlK-1 KJ1accu(uKanuio IIpaBUWJIbHO
I1K-2 JIEKTPOYCTAaHOBOK U H0JIb30BaThCs u
[1K-10 IOMEIIEHUN 110 MIPUMEHSTh
JIEKTPOOE30I1aCHOCTH; IEUCTBUE | 3JEKTPO3AIUTHbIC
ObecneyeHue P > I posatit
ANEKTPUYECKOr0 TOKA Ha CpeacTBa u
3JIEKTPOOE30I1aCHOCTH
OpraHu3M 4YeJoBeKa peOXpaHUTEIbHbIC
npucnocoOieHus Tpu
9KCIUTyaTalu
AJIEKTPOYCTaHOBOK
OIlK-1 obecrnieueHre OE30MaCHOCTH MPU | MPABUIHHO
[1K-2 JKCILTyaTaluu I10JIb30BaThCS U
I1K-10 ANEKTPOYCTaHOBOK IPUMEHSTh
IJEKTPO3aLIUTHBIE
be3onacnas JKCIUTyaTalus
CpEICTBa U
ANEKTPOYCTaHOBOK
MIpeI0XPaHUTENIbHbIE
npucnocoOIeHus Npu
JKCILTyaTaluu
ANEKTPOYCTaHOBOK
OIlK-1 oOecrnieyeHre OE30MaCHOCTH MPU | MIPABUIIBHO HaBbIKaMU OKa3aHUs
I1K-2 HKCIUTyaTallH MOJIb30BaThCA U nepBoil 1oBpaueOHOM
[1K-10 3JEKTPOYCTaHOBOK MPUMEHSTh MIOMOIIH TTPH
OpranuszanuoHHbIE poy P HH TP
AJIEKTPO3ALIUTHBIE HOpakKeHUH
MEpONPUATHS,
CpeICTBa U AIIEKTPHUECKUM
oOecmeunBaroe
MPEeJOXPaHUTEIbHbIC TOKOM
6e30macHOCTb padoT
MPUCTIOCOOIEHUS TPU
9KCIUTyaTaIH
AJIEKTPOYCTAaHOBOK
Texuuueckue  MEpONPUATHUS, OIIK-1 obecrieyeHre 6€30MaCHOCTH NIPU | IPABHIILHO HaBbIKAMH OKa3aHUS
oOecIieunBaroIIe [1IK-2 JKCIUTyaTaIluu OJIB30BATHCS U MepBOI TOBpaueOHOM




0e301acHOCTh pabor co I1K-10 AJIEKTPOYCTaHOBOK MPUMEHSATH MTOMOIIU TTPH
CHSITHEM HAaIPSDKEHUS AJIEKTPO3ALIUTHBIC HOpaKeHUH
CpeAcTBa U IIEKTPUUECKUM
MPEeJOXPaHUTEIIbHbIC TOKOM
npucnocoOieHus npu
9KCIUTyaTaIH
JIEKTPOYCTaHOBOK
OIlK-1 oOecnieueHre OE30MaCHOCTH NpU | paboOTaTh C HaBbIKaMU OKa3aHUs
I1K-2 9KCIUTyaTallu JIEKTPOU3MEPUTENIbHBI | IEPBOil 1oBpaueOHOM
Mepbi  GesomacHocTH  mpu [1K-10 3JIEKTPOYCTAaHOBOK MU KJICI[AMU, IIOMOILIU ITPU
BLITIOHEHMH OTIETbHBIX PaBOT IITaHT'aMH, HOpaKeHUH Pemienue 3anau
METaOMMETPOM U AIIEKTPHUECKUM
U3MEpPUTEIIHBIMU TOKOM
npubopamu
OIIK-1 Mepbl 0€30M1aCHOCTH NPU IPaBUIbHO HaBBbIKAMU OKa3aHMs
[1K-2 TYLLIEHUU TI0’KapOB B 10JIb30BaThCs U nepBoi JoBpaueOHOM
I1K-10 3JIEKTPOYCTaHOBKAX IPUMEHSTh MOMOIIU TPU
DNEeKTPO3aIUTHEIE CPEICTBA U AJIEKTPO3ALIUTHBIC MOpaKEHUH
NPeOXpaHUTEIbHbIE CpeAcTBa U AIIEKTPUUECKUM
MPUCTIOCOOTCHUS MpEeIOXpaHUTEIbHEIE TOKOM
npucnocoOIeHus Npu
OKCILTyaTaIlH
JIEKTPOYCTAHOBOK
OIIK-1 MephI 0€30MaCHOCTH TIPH paboratb ¢
I1K-2 TYLIEHUH TI0KapOB B JIEKTPOU3MEPUTEIbHBI
[1K-10 3JIEKTPOYCTaHOBKAX MM KJIELaMH,
VcnbiTanus u u3MepeHus LITaHTaMH, orpoc
METaOMMETPOM U
U3MEPUTEITbHBIMU
npudopamu
OIIK-1 Mepbl 0€30MacCHOCTH NPU paboTarts ¢
Pabora c [1K-2 TYLLIEHUU TI0’KapoB B IEKTPOU3MEPUTETHHBI
3JIEKTPOUHCTPYMEHTOM IK-10 3JIEKTPOYCTAHOBKAX MH KJIEIIaMH,

IITaHTaMH,




METraOMMETPOM U

HU3MEPUTEIIbHBIMU
npudopamMu
OIlK-1 KJaccu(huKanuio paborarts ¢ HaBbIKaMU OKa3aHUs
I1K-2 3JIEKTPOYCTAHOBOK U AJICKTPOU3MEPHUTENBHBI | MIEPBON JOBpaueOHOM
T1IK-10 MOMEIIEHUN 110 MU KJICIaMU, TIOMOIIH TIPH
Mepbl  06e30macHOCTH  TpH ANEKTPOOE30MaCHOCTH; IEHCTBHE | IITAHTAMU, MOpaKeHUH
TYLICHUH MOapoB B 3JIEKTPUYECKOTO TOKA Ha MEraoMMeTpPOM U AIEKTPUUECKUM
ANEKTPOYCTAHOBKAX OpraHH3M 4YeJoBeKa U3MEPUTEIbHBIMU TOKOM
MephI 0€30MaCHOCTH TIPU npubopaMu

TYILIEHUU TI0)KapOB B
AJEKTPOYCTAaHOBKAX




Kpurepun u mkaJjbl olleHUBaHUS

1. Pemenue 3agau

[TporeHT NpaBUIIBHO BHITIOIHEHHBIX 3a/IaHUH o 60 61-80 81-100

KonnuecTtBo 6anos 10 20 30
1. Omnpoc

ITporieHT MpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100

KonmyecTBo 6amioB 10 20 30

Tunoevlie KOHmMPOIbLHBIE 3A0AHUA U MEMOOUYECKUEe MAMepuavl, Onpeoenaioujue
npoueoypsl OUeHUGAHUA 3HAHUI, YMEHUIl, HABbIKOE U (u1u) onvima OeameabHOCmU,
Xapakmepuzylowux 3mansvl  QoOpMuUpoeanus  KOMnemeHuuil 6 npouecce 0C60EHUs
o0pazoeamenvHoll NPOPAMMBbL

Ipumepnwiii nepeyeHb KOHMPOJILHLIX BONPOCO8 OJisl MEKYUie20 KOHMpPOois (onpocos)

Ha xakue nqBe rpymnmsl oApa3aeisitoT BCE dJIEKTPOYCTaHOBKU?

OTnMuus OMACHOCTH MOPAKEHUS JIEKTPUUECKUM TOKOM OT IPOYUX ONACHOCTEH?

[TprunHEI 31€KTPOTPaBMaTU3MA.

JlelicTBUE 3IEKTPUYECKOI0 TOKA HA OPTaHU3M YEJIOBEKA.

Yo Takoe NeKTpuiecKuil yuap?

Uro npencrasisieT co00# 3JEKTPUUECKUI 05KOTr?

Yro mpeacTaBisoT COO0H 3IEKTpUUECKUEe 3HAKU?

Uro npeacrasisieT co00il 37eKTpOMeTaIITN3aLUs.

@DakTOpBl, BAUAIOLUIUE HA UCXO/ IOPAKEHUS MIEKTPUIECKUM TOKOM.

Kakoii myTh Toka HarboJiee ormaceH /s 4eoBeKa’?

ITepBast moMoLLb IIPH IJEKTPOTPABMAX.

CnocoOb1 0CBOOOXKIECHUS YEJIOBEKA OT IEKTPUIECKOTO TOKA.

Buel mopaxxeHus 37€KTPOTOKOM.

[TprunHBI CMEPTH B pe3yJIbTaTE MOPAKEHUS ANEKTPUIECKUM TOKOM.

Kakoe Bo3eiiCTBIE HA YETOBEKA OKA3bIBAIOT 3JIEKTPUUECKUE U MATHUTHBIE 11OJIS?

Kak Bo3zeiicTByeT Ha 4eIOBEKa AJIEKTPOMArHUTHBIE TIOJSI TPOMBIIUIEHHON H

paanoyacToT?

17. Kakum MoOXeT OBITh COCTOSIHUE 4YeJOBE€Ka TMpU JUIMTEIBHOM  BO3JEHCTBUU
AIIEKTPOMAarHUTHOTO IOJI Paino4acToT?

18. Kakum 00pa3oM OCYHIECTBISIOT OLIEHKY W HOPMHPOBAHWE DJIEKTPOMATHUTHOTO ITOJIS
IIPOMBIIIJIEHHON 9acTOTHI?

19. Kakum 00pa3oMm OIpenenstoT BpeMs NMpeObIBaHUS MEpCOHaja B 30HAX C Pa3IMYHOU
HanpspKeHHOCThI0 OMIT?

20. Yo Takoe sHepreTudeckas sxcroszumnus DMII u kak oHa oreHuBaeTcs?

21. Kakum 00pa3oM OLIeHUBAIOT IJIOTHOCTh MOTOKA 3Hepruu B IMII nuanazona gactor 800
MI'n —300 I'T?

22. Kakum o00pa3oM JOIKHBI COONIONATBCS  yCIOBUS pabOThl HpU  OOJYyYEeHHH OT
HECKOJBKMX NCTOYHMKOB DOMII 117151 KOTOpBIX ycTaHOBIEHBI paznuyHsle [1/Y?

23. Kaxk ocymiecTBisieTcs 3aliiTa HacelneHus oT Bozaericteus DMIT JIDIT?

24. Kakwe opraHH3allMOHHBIE MEPOIPHATHS HCIOJIB3YIOTCS TMPH 3aIIUTE OT MCTOYHHKOB
OMII nuanazona paguodactoT?

25. Kakne WHXEHEPHO-TEXHUYECKHE MEPOIPHUATHS HCIONB3YIOTCS TIPH  3allUuTe OT

uctounukoB OMII nuana3ona paguoyactor?
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26.

12.

13.
14.
15.
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217.

28.
29.
30.
31.

32.

33.
34.
35.
36.
37.

0.

Kakue nedeOHO-IpoPUIAKTHUECKUE MEPONPUSATHS HUCHOIB3YIOTCS MpPH 3alUTe OT
ncrouHukoB DMII nuamazona paguo4yactoT?

IlepeyeHb BONpPoCOB, BBIHOCHMBbIX HA 3a4eT
JlelicTBUE 3IEKTPUUECKOIO TOKA HA OPTaHU3M YEJIOBEKA.
Knaccudukanus 351eKTpoyCcTaHOBOK M IOMELIEHHH 110 3JIeKTPOOE30IacHOCTH.
AHau3 ycJI0BUN OPaKEHHSI YEJIOBEKA SJIEKTPUIECKUM TOKOM.
JlonycTrMble HaNpsHKEHUS! IPUKOCHOBEHUS U TOKU Yepe3 YeTIOBeKa.
BykBenHO-11M(ppOBOE U IBETOBOE 0003HAUECHHUE IITNH B AJIEKTPOYCTAHOBKAX.
Pacnonoxenue muH B PY.
CoxpatieHus | riiaBHbIe TEPMHHBI, IPUHATHIC B [IpaBuiiax.
TpebGoBanus K MepCOHAIY, OCYIIECTBISAIONIEMY SKCILTYaTalHIO 3JIEKTPOYCTaHOBOK.
Opranuzanys 0o0y4eHus U POBEPKU 3HAHUN TPABUII IO AJIEKTPOOE30MACHOCTH.
['pymnmbl 1o 351eKTpo0e30MacHOCTH 3JIEKTPOTEXHUYECKOTO (IHEPTOTEXHOIOTHMYECKOTO)
NepCoHaa U YCIOBUS UX IPUCBOCHUSI.
WHCcTpyKTaXu 1O TEeXHUKE O0€30MacHOCTH JuId TMepcoHana, OOCTyKHBAIOILIETO
AIIEKTPOYCTAHOBKH.
O6mue TpedoBanus. OTBETCTBEHHBIE 32 OE30MACHOCTH MPOBEEHUS padoT, UX MpaBa U
00513aHHOCTH.
[Topsimox opranuzanuu padoT 1Mo Hapsy.
Opranuzanus paboT 10 pacHopsKEHUIO.
Bxutrouenue 35eKTpoyCcTaHOBOK IOCIIE TIOTHOTO OKOHYAaHUS paboT.
TexHuueckne MepornpusTus, oOecrednBaromue 0e30MacHOCTh PadOT CO CHATHEM
HANPSDKEHUS
PaboTsI B 30HE BAMSHUS 3JIEKTPUIECKOTO M MArHUTHOTO TIOJICH.
OJEeKTPOIBUTATEIH.
CuoBbie U I3MEPUTETBHBIE TPAaHCHOPMATOPEI.
AKKyMYJSTOpHBIE OaTapeH.
KonnencaropHsie yCTaHOBKH.
KaGenbHble TUHUH.
Bo3aymiaeie IMHUYT 3€KTpoIiepeaay.
Knaccugukarus 371eKTpo3aluTHBIX CPEICTB.
Knaccugukarust H30IMpYIONINX IIEKTPO3AIIUTHBIX CPEJICTB.
XpaHeHMe M KOHTPOJIb 32  COCTOSHHEM  3JEKTPO3AalUTHBIX  CPEJCTB,
PeIOXPaHUTEIBHBIX TIPUCTIOCOOICHUH B 3JIEKTPOYCTaHOBKAX.
HcnbiTanus »1eKTpooOOpPYAOBAaHUS € TMOjAadel MOBBIMIEHHOIO HAIMpPSDKEHUS OT
MIOCTOPOHHETO HCTOYHHKA.
PaboTa ¢ 35eKTpon3MepuTeNbHBIMU KIICIIAMU U U3MEPUTEIbHBIMU LITAHTaAMHU.
PaboTa ¢ UMMy IbCHBIM U3MEPUTENIEM JINHUH.
PaboTsl ¢ MEraoMMETPOM M 3JIEKTPOU3MEPUTEIBHBIMUA TPUOOPAMHU.
[TepeHOCHBIE TEKTPOMHCTPYMEHTHI M CBETHIILHUKH, PYYHBIC SJEKTPUIESCKHE MAIIHHEI,
paszenuTenbHble TPaHC(HOPMATOPHI.
PaGota B 25IeKTpOyCTaHOBKAax C TPUMEHEHHEM aBTOMOOWIIEH, T'PYy30MOIBEMHBIX
MallliH, MEXaHU3MOB M JIECTHUII.
Opraam3anus padboT KOMaHAMPOBAHHOTO MIEPCOHAA.
JeiicTBUE MepcoHalla MPU BO3HUKHOBEHUHM MOXKapa B 3JIEKTPOYCTaHOBKAX.
CperncTBa MokapoTyIICHHUS B DJICKTPOYCTAHOBKAX, UX IPUMEHEHHE.
OCOOEeHHOCTH TYIIEHUS MOXKAPOB B AJIEKTPOYCTAHOBKAX.
[TpoTrBOMIOXKApHBIE TPEHUPOBKH.
[lepBoodepenHbie Mepbl, NPUHUMAaeMble B CBSI3M C HECUACTHBIM CIIydaeM Ha
TIPOM3BOJICTBE.
[Topsiok pacciieoBaHUS] HECYACTHBIX CITY4aeB.



[Topsinok odopmienus akra mo ¢opme H-1 0 HecuacTHOM ciyyae Ha MPOU3BOJCTBE U
ydeTa HeCHYaCTHOI'O clly4yasi Ha IIPOU3BOJICTBE.

Oxazanue nepBoil J0BpadyeOHOW MOMOIIM NMPU HMOPAKEHUH DJIEKTPUYECKUM TOKOM C
PAaKTUYECKUMHU ACHCTBUSIMU HA MaHEKEHE.

OnepatuBHOE 00CITYy)XKMBaHUE, OCMOTP JJIEKTPOYCTAHOBOK, IOPSAIOK U  YCIOBHUSA
IIPOM3BOJICTBA paboT.



IIpumep pemenus 3aaa4

Hcxonnple JaHHBIE 1JI51 pacyeTa 3a3eMJIeHUs1

1. OCHOBHBIE YCIIOBHS, KOTOPBIX HEOOXOAUMO INPHUAEPKUBATHCS MPU COOPYKEHHM 3a3eMIISIFOILUX
YCTPOMCTB 3TO pa3Mepsl 3a36MIUTENICH.

1.1. B 3aBUCHMOCTH OT HCII0JIb3YEMOI'0 MaTepuaia (yrojok, ojoca, Kpyrias cTajlb) MUHUMAJIbHbIE
pa3Mephl 3a3eMJIHTe el JOIDKHBI ObITh HE MEHBIIIE:
. a) mojioca 12x4 — 48 mm2;
. 0) yromiok 4x4;
. B) Kpyruias ctaib — 10 Mmm2;
. I') CTajbHast TpyOa (TONIMHA CTEHKH) — 3.5 MM.

MuHuMalbHbIE pa3Mepbl apMaTyphbl IPUMEHsIEMBbIE JJIsI MOHTa)Ka 3a3eMIISIOIIUX YCTPOHCTB

,!,4
% 12 % | ‘
zzzA Y 0§D 5

a) 0) 8) r

JlnrHa 3a3eMIISFOIIETO CTEPKHS JIOJDKHA OBITh HE MEHbIIE 1.5 — 2 M.

0.7 m >
r 0.5m

Y

t=0.7m

—
0.2 m

v BepxHui cnoi rpyHra
HwxHun cnon rpyxra

7 A

1.3. PaccTosiHUSI MEXKTY 3a3eMIISIOIIMMU CTEPIKHSIMU OEpETCsl U3 COOTHOIICHUS UX JIUHBL, TO €CTh: a
= 1xL; a=2xL; a=3xL.
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B 3aBucuMocTy OT MO3BOJIAIOIIEH IJIOMIAAM U y100CTBAa MOHTaXa 3a3€MIIAIOLINE CTPEKHU MOKHO
pasmeraTh B psij, MO0 B BUJIE KaKO HU Oy1b GUTYpHI (TPEYrOJIbHHUK, KBaPAT H T.11.).
Ilesab pacuera 3aIIUTHOTO 3a3eMJICHUS.

OcHoBHOI LOCJIBKO pacucTa 3a3CMJICHUA ABJIACTCA OINPECACIUTH YHUCIIO 3a3CMIIAIOIINX CTGp)KHGfI u
AJIMHY TOJIOCHI, KOTOpasd UX COCAUHSACT.

IIpumep pacuera 3a3eMJieHHsI

ComnpoTHBICHUE paCTEKaHUsI TOKA OJTHOTO BEPTUKAIBHOTO 3a3€MJIIUTENS (CTEPIKHS):

Ro-— 10(2L) 4 0.5m( 4T+ L))
27-L{ \d ) \4T-L))

€ — Poks - IKBUBAJICHTHOC YACIIbHOC COIMMPOTUBJIICHUC I'PYHTA, OM'M; L- JJIMHA CTCPIKHA, M; d—ero
ANaMETp, M; T- PACCTOAHUEC OT MMOBECPXHOCTH 3€EMJIU O CCPECANHBI CTCPIKHA, M.

B crnyuae ycTaHOBKM 3a3eMIISIONIETO YCTPOWCTBA B HEOJHOPOIHBIM TPYHT (ABYXCIOHHBIN),
SKBHUBAJIEHTHOE y/I€JIbHOE CONPOTHUBIIEHNE TPYHTA HAXOAUTCA 110 popMmyIie:

\If.pl.p2 -L

3KB © " 3 ( 3
,’pJ\L—H-r—tr }+p\{H-tr}‘}

rae — WV - cezoHHbIN KMMaTHdeckuil koddduunent (tadbnuua 2); p1, p2 — yAEIbHOE CONPOTHUBIECHUS
BEPXHET0 U HUXKHETO CJIOSI TPYHTa COOTBETCTBEHHO, OM'M (Tabnuna 1); H — Tonumnaa BepxHero

CIIOSl TPYHTA, M; t - 3ari1y0JieHne BepTUKAJIbHOTO 3a3eMinTens (riayouna tpanmen) t = 0.7 m.

Tak Kkak yJenbHOE CONPOTHUBIIEHHWE TPYHTAa 3aBUCUT OT €ro BIAXKHOCTH, A CTAaOMJIBHOCTU
CONPOTHBIICHUS 3a3€MJIMTENS] W YMEHBIIEHHMS] HA HEro BIMSHUA KIMMAaTHUYECKUX YCIIOBH,
3a3eMJIMTENb pa3MeatoT Ha TyonHe He MeHee 0.7 M.

VY ienpHOE CONPOTUBIIEHUE TPYHTA Tabmuma 1
I'pynT VY aenbHOE conpoTuBiIeHHE rpyHTa, OM'M
Topd 20
[MouBa (4epHO3eM H JIp.) 50
[maa 60
Cymech 150
[Tecox mpu rpyHTOBBIX BOAax A0 5 M 500




HHeCOK IIPU TPYHTOBBIX BOAAX TIIyOXKe 5 M 1000 H

3arny0IieHrne TOPU30HTATBLHOTO 3a3€MIIMTENISI MOXKHO HAalTH O (hopMyIie:
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MOHTaX U yCTaHOBKY 3a3eMJICHUSI HEOOXOIMMO MIPOU3BOIUTH TAKUM 00pa3oM, 4TOOBI 3a3eMIISIOIITUI
CTepKEHb MPOHU3BIBAJI BEPXHUHN CIION TPYHTA MOJHOCTHIO U YACTUYHO HUKHHIM.

3HaueHue CE30HHOTO KIMMAaTUYECKOro ko3 uirienta conporupieHus rpynra  Tabnuma 2
KnumaTtnueckas 30Ha
Tun 3a3eMIISIONINX AJIEKTPOIOB
I I Il v
CrepxHEBOH (BEpTUKAIBHBIN) 1.8+2 1.5+1.8 1.4+1.6 12+14
[TonocoBoii (ropu30HTAIBHBIN) 4.5+17 35+45 2+25 15
Knumartuueckue npuzHaku 30H
CpenHsist MHOTOJICTHSISI HU3IIast oT -20+15mo or-14+10mo ot -10 10 0 ot 0 70 +5 Mo
TeMIeparypa (SHBapb) C C o C C
CpenHsis MHOTOJICTHSSI BBICIIIAS or +16 no +18 ot +18 mo +22 ot +22 o ot +24 o
Temrneparypa (HroJb) no C no C +24 o C +26 o C

KonuuecTBO cTepkHEH 3a3emiicHHs ©Oe€3 ydera CONPOTHBICHHS TOPHU3OHTAIBHOTO 3a3eMIICHHS
HaXOJUTCS 10 popMyIIe:

B

n
¢ R

H

RH - HOpMHEpYEMOE CONMpPOTHBIIEHHE PACTEKaHUIO TOKA 3a3€MIISFOILETO YCTPOWMCTBA, OMPEIENIICTCS
ucxons u3 npasui [ITOOII (Tabnuua 3).

Haubonbiiee gonycrumoe 3Ha4eHHE CONMPOTUBIICHUS 3a3eMiisitoiux ycrpoiicts (ITTOIIT)
Tab6mumna 3
Y nensHOE Conporusienue
XapakTepucTUKa AEKTPOYCTaHOBKHU CONIPOTUBIICHUE 3a3eMIISIOIIEro
rpyHra p, OM'M ycTpoiictBa, OM
IMcKycCTBEHHBIN 3a3€MIIMTEND K KOTOPOMY
NIPUCOEANHSIETCS HEUTPAIU T'€HEPATOPOB U
TpaHcGOpPMaTOPOB, a TAKKE MOBTOPHBIE 3a3EMIIUTENH
HYJIEBOT'O MPOBOJIA (B TOM YHCIIE BO BBOJAX
MOMEILEHUS) B CETAX C 3a3€MJICHHON HEUTpaJibio Ha
HarpsbkeHue, B:
660/380 o 100 1>
csoimie 100 0.5p
380/220 o 100 30
csbimre 100 0.3-p
220/127 o 100 %0
cbie 100 0.6:p

Kak BuaHO 13 TabIUIIl HOPMUPYEMOE CONTPOTUBIICHHUS /711 HAILIETO CIIydasi I0JKHO OBITh He 0OJIblle
30 Om. IToaTomy RH npunnmaercs paBabiM Ru = 30 OwMm.

COHpOTI/IBJ'IeHI/IC PACTCKaHUs TOKa I TOPU3OHTAJIBHOT'O 3a3CMIIUTCIIA:
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L, b — mmHa u mupuna 3azemmuterns; ¥ — k0d(DQUIMEHT CE30HHOCTH TOPU3OHTAIHLHOIO
3a3eMIIATEINS; 1y — KO3 PHUIMEHT Cripoca rOpU30HTAIBHBIX 3a3eMinTeNeH (Tabmuna 4).

I[J'II/IHy CaMOI'0 rTOpU30HTAJIBHOI'O 3a3€MIIUTEIIA Haﬁ,[[CM nCcxXoasa nu3 KOJIM4eCcTBa 3a3eMIINTEIICH:

—a-[n —1) =
L_ a-{n, 1_}, Lr—a

- B Az, - 110 KOHTYpY.
a — PacCTOsTHUE MEXKIY 3a3EMJISIOIIMMHU CTEPKHSIMU.

OHpGI[eJII/IM COIIPOTUBJICHHUEC BCPTUKAJIBHOI'O 3a3CMIIMTCIIAA C YUCTOM COIIPOTHUBIICHUA PACTCKAHHIO
TOKa r'OPHU30HTAJIbHBIX 3a3eMIIMTENCH:

. Ry Ry
R (Rr -RH)

[TomHOE KOTMYECTBO BEPTUKAIBHBIX 3a3€MIIMTENIEH OMPEaeIsieTcs Mo popmMyIie:

Ns — KO3 PHUIMEHT cripoca BepTUKAIBHBIX 3a3eMiinTeliei (Tabmuna 4).



HoadUUHEHT MCNOABIOBAHHA 3a38MANTENRH TaGauua 4

Ana ropHIcHTANBHBIX 3azemManTensH AnA eepTHEANEHBIX 2a3eMmAHTe NSl
Mo koHTYpY Mo koHTYpY
HYucno OTHOWEHKE PACCTOAHHA Mex gy Yucno OTHOWEHKHE pPACcCTOAHMA Mexdy
INSKTPOAOE INEKTPOAAMM K MX AAMHE afL INEKTPOAOE 3NSKTRPOAAMH K MX AnkHe a/l
1 2 3 1 1 3
4 0.45 0.35 0.65 < 0.69 0.78 0.85
0.4 0.48 0.64 & 0.62 0.73 0.8
0.36 0.43 0.6 10 0.55 0.69 0.76
10 0.34 0.4 0.56 20 0.47 0.64 0.71
20 0.27 0.32 0.45 40 0.41 0.58 0.67
30 0.24 0.3 0.41 &0 0.39 0.55 0.65
50 0.21 0.28 0.37 100 0.36 0.52 0.62
70 0.2 0.26 0.35
100 0.19 0.24 0.33
B pag B pag
Yucno OTHOWeHWE PACCTOAHMA MERIY Yucno OTHOWEHWE PACCTOAHMA MERTY
INEKTPOAOR INSKTPOAAMM K MX AnHHe 3/l INEKTPOAOE INSHTPOAAMMH K WX AnuHe a/l
1 2 3 1 2 3
0.77 0.89 0.92 2 0.86 0.91 0.94
0.74 0.86 0.9 3 0.78 0.87 0.91
0.67 0.79 0.85 5 0.7 0.81 0.87
10 0.62 0.75 0.82 0 0.59 0.75 0.81
20 0.42 0.56 0.68 15 0.54 0.71 0.78
30 0.3 0.46 0.58 20 0.49 0.63 0.77
50 0.21 0.36 0.49 - - -
65 0.2 0.34 0.47 - - -

Koadduiment wucnonbp3zoBaHus TMOKa3bIBACT KaK BIUAIOT JPyr Ha Jpyra TOKH PACTEKaHUSA C
OJMHOYHBIX 3a3EMJIMTEIEH MNPU PaA3JIMUYHOM pACHOJIOKEHUH Tnocneanux. Ilpu coennHeHun
MapajieIbHO, TOKM PaCTEKaHUs OJUHOYHBIX 3a3€MIIMTENEH OKa3bIBAIOT B3AMMHOE BIUSHUE JAPYT
Ha JIpyra, MO3TOMY 4YeM OIMXKe PACIOJOXKEHBI APYr K JPYry 3a3eMISIONINE CTEPKHH TEM
o01iee conpomusnenue 3a3emisowe20 Konmypa oonvue.



