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1. OBIIUE PEKOMEHIALIUA 11O NOAI'OTOBKE K 3AYETY

JucrumnHa «IloxkapHast 6€301MacHOCTh 3JIEKTPOYCTAaHOBOKY 3aKJIa IbIBa-
€T OCHOBBI ISl KBATU(UIIUPOBAHHONW OLIEHKH TOKapHOM OMACHOCTU NpHUMEHe-
HUS DJIEKTPOYCTAHOBOK M YMEHHUS NPUHUMATh C YYETOM HOPM IKOJIOTHYECKOM
0€30MacHOCTH OCHOBHBIE TEXHUYECKUE PEIICHUs, 00€CICUNBAIOIINE MTOKAPHYIO
0e30MacHOCTh 3/IaHUNW M COOPY>KEHMI, TEXHOJOTHYECKUX IPOIIECCOB MPOMU3-
BOJICTB, CUCTEM OTOIUICHUS U BEHTWISIIIUU, TPUMEHEHHUS JIEKTPOYCTAaHOBOK, TaK
KaK B XOJI€ €€ M3yUYEHHUsI pacCMaTPUBAIOTCS BOMPOCHI, CBSI3aHHBIE C XapaKTepH-
CTUKOW MPUYMH BO3HHUKHOBEHUS MOTEHIMAIbHBIX HWCTOYHUKOB 3a)KUTAHUS B
AIEKTPOYCTAHOBKAX, KilacCU(PUKAIMEH cpelbl B MOMEUIEHUSIX U Y HAPYKHBIX
AJIEKTPOYCTAaHOBOK, Kiaccuukanued U MapKUPOBKON 3JIEKTPOOOOpPYIOBaHUS,
BBIOOPOM 3JIEKTPOYCTAHOBOK ISl MOXKAPOOMACHBIX U B3PBIBOOIACHBIX 30H, a
TaKX€ BOIPOCOB, CBA3AHHBIX C MOSIBJICHUEM Pa3ps0B CTATUUECKOTO AJIEKTPH-
YECTBA U 3alIUTON OT HUX TEXHOJIOTMYECKHX MPOLECCOB, IPUPOION BOZHUKHO-
BEHUSI, MMOKAPHON OMACHOCTHIO M TPEOOBAHUSMU K MOJIHUE3AIIUTE 3/1aHUM, CO-
OPYKEHUH U MPOMBILLUICHHBIX KOMMYHUKALIUM.

[lenpr0 OCBOCHUS TUCIUIIIUHBI TTO’KapHas 0€30MacHOCTh AJIEKTPOYCTaHO-
BOK SIBJISIIOTCSI: TEOpPETHUYECKash U MpaKTUuecKas MOJATrOTOBKA CHEIHAIUCTOB B
obOnacTu oOecrieueHus: MOoXapHOW OE30MacCHOCTH JJIEKTPOYCTAHOBOK B TaKOU
CTEIMEHMU, YTOObl OHM MOTJIM TPaMOTHO aHAJIU3UPOBATH MOXKAPHYI OMACHOCTH
ANEKTPOYCTAHOBOK, MPHUMEHSATh HA MPAKTUKE METOJbl OLUEHKU COOTBETCTBUS
AJIEKTPOYCTAHOBOK, MPUHUMATh C YYETOM DKOJIOTHUECKOW Oe30MacHOCTH OcC-
HOBHBIC TEXHUYECKHE DEIICHUs, 00eCIeUnBaroIe MOXKapHYH O€30MacHOCTh
MIPUMEHEHUS 3JIEKTPOYCTAHOBOK.

JInst TOCTHMIKEHMsI TOCTaBJICHHBIX II€JIeH MpeaycMaTpUBaeTCsl PEIlCHHE
CJIEIYIOLIMX OCHOBHBIX 3a/1a4:

— (opMHUpOBaHHE HEOOXOJMMBIX TEOPETHUYCCKMX 3HAHUM O (PU3MUESCKUX

mpoIieccax M SIBJCHUAX MPEAIISCTBYIOMUX 00pa30BaHUIO MOTEHIIMATBHBIX HC-

TOYHHUKOB 3aXXWUTaHWS TPU IKCIUTyaTalluM SJIEKTPOYCTAHOBOK, YCTPOMCTBE H
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NPUHIUIE ASUCTBUS AIEKTPUUECKUX MAIlIUH, alapaToB, AIEKTPOCBETUIILHUKOB
U IPYTUX 3JIEKTPOYCTaHOBOK;

— OBJIAJICHUE METOJIaMHU OIICHKHU TMOKapHON OMACHOCTHU AJIEKTPOYCTAaHOBOK;

— HW3Yy4YeHUE HOPMATUBHO-TIPABOBBIX M HOPMATHUBHO-TEXHUYECKUX aKTOB,
pEerIaMeHTUPYIONIUMX TPeOOBaHUS K OOECIICUCHHUIO MOXKApPHOW Oe30MacHOCTH
IPUMEHEHHUSI SJIEKTPOYCTAHOBOK, YCTPONCTB MOJIHUE3AIIUMUTHI M 3alUTHl OT
CTaTUYECKOTO JIEKTPUUYECTBA;

— W3YYCHHE TPHUHIUIOB OOECHeUeHHUsl MOKapHOM Oe30MacHOCTU BJIEKTPO-
YCTaHOBOK, YCTPONCTB MOJTHHE3AIIUTHI U 3aIIUTHI OT CTATHYECKOTO dJIEKTpHUe-
CTBa;

— (opMHpoBaHHE YMEHUW IO OIICHKE COOTBETCTBHUSI 3JIEKTPOYCTAaHOBOK
TpeOOBaHUAM 110 00ECTICYCHHIO TTOKAPHOI 0€30MMaCHOCTH MPH UX IKCILTyaTaIlH
U pa3paboTKe MPOTUBONOKAPHBIX MEPOIIPUATHIH;

— (dopmupoBaHre HHPOPMALUOHHON OCHOBBI i1 3((PEKTUBHOTO OCY-
HIECTBIICHUS POGECCHOHATFHON ACSITETbHOCTH.

[Ipouecc uzyuenuss nucuuiuinbbl «llokapHast 6€30MacHOCTH 3JEKTPO-
YCTaHOBOK» HampaBlieH Ha (POPMHUpPOBAHHUE CIEIYIOMIUX KOMIIETEHIINH, Tpeay-
cmotpeHHbIx ®I'OC BO mno cnenuansHoctu 40.05.03 CyneOHas skcnepTusa
(YypoBeHB CIieIHaInuCcTa):

— CIIOCOOHOCTH MPOU3BOJICTBA CYACOHOM MOKAPHO-TEXHUUYECKOM IKCIEep-
TU3bl U UCCIIEJOBAaHUN MO YTrOJIOBHBIM, I'Pa)JTaHCKUM JieJIaM U JienaM 00 aJMHu-
HUCTpATUBHBIX TpaBoHapymienusx ([1Kc-1);

— CITOCOOHOCTH Y4acTBOBATh B KaYECTBE CIICIMANINCTA B CIEACTBEHHBIX U
MHBIX NPOLECCYaTbHBIX JACUCTBUAX, a TAKKE B HEMPOIECCYaIbHbIX JEUCTBUSX,
NPOBOJIUMBIX B X07I¢ paccienoBanus noxapon (ITK-7).

B pe3ynbraTe 0CBOSHUS AUCIUTUTHHBI 00YYaIONTUICS TOJDKEH:

3HaTh:

— HOPMAaTUBHO-TIPABOBBIC AKTOB B OOJACTH aHAJIM3a TOYKAPHOH OMACHOCTH

MPUMEHEHUS AJIEKTPOYCTAHOBOK;



— NPUYUHBI BOBHUKHOBEHUS MOTEHIIMAJIBbHBIX UCTOYHUKOB 3)KUTAHUS CBS-
3aHHBIX C MPOXOKICHUEM ICKTPUUECKOTO TOKA;

— YCTPOMCTBO, MPUHIIUIN JACHUCTBUSI U UCIIOTHEHUE OCHOBHBIX BHUJIOB JJICKT-
pPOYCTaHOBOK;

— KJIacCU(UKAIMIO MMOKAPOOIACHBIX U B3PHIBOOTIACHBIX 30H;

— 0o0mme TpeOoBaHMUS K BHIOOPY JIEKTPOYCTAHOBOK B IMOKApOB3PHIBOOIIAC-
HBIX 30HaX;

— OCHOBHBIE CITOCOOBI 0OECIIeUeHHUsI TTOKAPHON OE30MTaCHOCTH TPUMEHEHUS
AIIEKTPOYCTAaHOBOK MPOU3BOJICTBEHHBIX U APYTUX OOBEKTOB,;

— METOJIMKU BBINIOJHEHUS MPOBEPOYHOr0 TEIJIOBOTO pacdeTa CHIIOBBIX M
OCBETHUTEJILHBIX CETEH;

— CIIOCOOBI 3alIUTHI OOBEKTOB OT BO3JACHCTBHS MOJIHUM, METOJUKH BBIIIOJI-
HEHUSI IPOBEPOYHOTO pacyeTa 30H 3alIUThl MOJIHUEOTBO/IOB.

YMmerTh:

— TMPUMEHSITh METO/Ibl OLICHKH MOKapHON OMACHOCTH AJIEKTPOYCTaHOBOK;

— TIPOBEPSATH COOTBETCTBHE 3AMPOCKTUPOBAHHOTO WJIM YCTAHOBJIEHHOIO Ha
00BEKTE AJNEKTPOOOOPYIOBAHUSI KJIACCY 30HBI, KaTerOPUU W TPYyIMIe B3PHIBO-
OITAaCHOM CMECH;

—  BBIMIOJIHATH TETJIOBOM PacyeT AIEKTPUUECKUX CETEH;

— BBINIOJHATH pacyeT MapaMeTpOB 30H 3aLTUTHI MOJIHUEOTBOIOB,;

— TIpejuiarath Hay4YHO 0OOCHOBAHHBIE CIIOCOOBI 3AIIUTHI DJICKTPUUYECKUX Ce-
TeH U DJEKTPOYCTAHOBOK, OOECIICUMBAIOIINE TMMOXKAPHYIO OE30MaCHOCTh DJICKT-
POYCTaHOBOK T€XHOJOTUUYECKHUX MPOLIECCOB TPOU3BO/ICTB.

Baaners.

— HaBBIKAMHU YCJIOBHO OMPEEIIAThH KJIACC MOKAPOB3PHIBOONACHOM 30HBIL;

— HaBBIKAMHU aHAJIN3a MOKAPHOUM OMACHOCTH 3JIEKTPOYCTAHOBOK;

— HaBBIKAMU TPOBEJCHUS MPOBEPKU COOTBETCTBUS SJIEKTPOOOOPYAOBAHUS

00BEKTOB TPEOOBAHUIM O 0OECIIEUEHHIO TIOKapHOU 0€30MaCHOCTH;



— HaBBIKAMH IPOBEJECHMS IIPOBEPOUHOTO pacuera CHJIOBBIX U OCBETUTENb-
HBIX CETe Ha COOTBETCTBHE HOMUHAIBHBIX MAPAMETPOB aNapaToB 3alIUTHI 10
OTKJIFOYAIOUIENl CIOCOOHOCTH B YCTAHOBJIEHHBIX aBaPUNHBIX peKUMax padOThl U
CEUEHUs IPOBOJIHUKOB 110 HATrPEBY;

— HaBBIKAMU ONPEEICHUS BBHICOTHI M MApaMETPOB 30H 3aLIUTHl MOJIHUEOT-
BOJIOB, TPOBEICHUS MPOBEPKH COOTBETCTBUS MOJIHHME3AIIUTHI TPEeOOBAHUSIM
HOPMAaTUBHBIX JIOKYMEHTOB;

— HaBBIKAMU pa3pabOTKW OPraHU3AIMOHHBIX U TEXHUUYECKUX MEPONPUATUI
0 O0ECHEYECHHIO TOKapHOW OE€30MaCHOCTH MNPUMEHEHHS 3JEKTPOYCTaHOBOK
00BEKTOB;

— HaBBIKAMH Pa0OTHI ¢ HOPMATUBHO-TIPABOBOW JOKYMEHTAIIMEH MO0 OTpaHH-
YEHHIO Pa3BUTHSI MMOKAPOB OT IJIEKTPOYCTAHOBOK Ha MPOM3BOJICTBE.

Bce BUIBI 371EKTPOYCTAHOBOK SIBJISIIOTCS MOTEHIMAIBHO MOXKApOOIIaCHBIMH,
T.K. TIPU TPOXOXKACHUU DIIEKTPUYECKOTO TOKAa IO MPOBOJHUKAM BBIICTSETCS
TEIUIOBAasi PHEPTHSI U OHU MOTYT CTaTh MPUYMHONW BO3HUKHOBEHUS MOTEHITHAIb-
HOT'O0 MCTOYHMKA 3aKHUTaHus MPU HAIMYMH TOProYei MOKapoonacHON MM B3pbl-
BOOIIACHOM CpeJbl, a KaK CJIEICTBHUE — MPUYUHON BO3HWKHOBEHHS Upe3BbIUaii-
HBIX cuTyauui. [losToMy JaHHast AUCHMILIMHA UTPAET BaKHYIO POJIb B Ipodec-
CHOHAJIbHOW TOATOTOBKE OYAYIIMX CHEIUATNCTOB B 00JIACTH MOXapHOU 0e3-
OTTaCHOCTH.

B xone ocBoeHMs IUCHUIUIMHBI 00y4yaeMble JOJDKHBI HE TOJIBKO YCBOUTH
TEOPETUYECKHUI MaTeprall, HO ¥ YMETh IPUMEHSTh €T0 MPU PEIICHUH TPaKTHYe-
CKHUX 3a/1a4.

OO0mias TpyI0EeMKOCTh TUCIUIUIMHBI COCTaBisieT 4 3ayeTHbIE €IUHUIIbI,
i 144 yaca, u3 Hux 80,55 4 — KOHTakTHas paboTa C mpenojaBaTeieM,
63,45 4— camocTtosTenbHas padoTa. TeMaTuuecKuid TiaH JUCHUIUIMHBI BKIIIOYA-
eT 5 TeM. ITOroBbIii KOHTPOJIH MO AUCHUTUTHHE OCYIIECTBIIICTCS B BUJE 3AIUTHI
KypCOBOTO TpoeKkTa U 3adera. Ha 3aueT orBoAuTCS 4 ayTUTOPHBIX Yaca. 3ayeT

IPOXOAUT B (hOpMe TECTUPOBAHUS MO BCEMY Kypcy Jub0 oTBeTa Ha 1 TeopeTu-
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YEeCKUU BOMPOC U PEIICHHE ABYX MPAKTUYECKUX MPOodecCHOHANbHBIX 3a1a4. 3a-
4eT sBisieTcss (OpPMOM UTOTOBOTO KOHTPOJISL 3HAHMM M YMEHHWH, MOJTYYEHHBIX Ha
JIEKIMAX, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, B TIPOIIECCE BBIMOIHEHUS KYP-
COBOM pabOThI U CAMOCTOSITEIILHOM PadOTHI.

B mieprosr moaroToBKM K 3a4eTy 00ydarommecs T0HKHBI BHOBb OOPaTHTHCS K
npoiieHHOMy ydyeOHOMY MaTepuaiy. [[oAroToBka K 3a4eTy BKIIIOYAET B ce0si caMo-
CTOSITENIbHYIO PabOTy B TEYEHUE CEMECTPA U MOATOTOBKY K OTBETY Ha BOIPOCHI, CO-
nepxaiiuecst B Ouierax, B JIHU, peAIeCTBYOMuE 3a4ery. Jlureparypa, pekoMeH-
JyeMasi 11l OATOTOBKU K 3a4ETy, MPUBEICHA B ITAHHBIX METOJAUYECKUX PEKOMEH-
JALMSX B CIEIYIOIIEM pa3Jiere.

OCHOBHBIM MCTOYHUKOM HOATOTOBKH K 3a4YETY SIBJISIETCSI KOHCIIEKT JIEKIMN 1
MPAKTUYECKUX 3aHSATHM, I7ie y4eOHbI MaTepua JaeTcs B CUCTEMATU3UPOBAHHOM
BUJIC, OCHOBHBIE MOJIOKEHUS €T0 JETANU3UPYIOTCS, TOJKPEIUIAIOTCS COBPEMEHHDI-
MU (akramu U WHPOpPMAIMEH, KOTOpble B CWJIy HOBHU3HBI  HE
BOIIUTM B OIyOJIMKOBAHHBIC MEUATHBIC UCTOUHUKU. Takke CIeIyeT UCHOJIb30BaTh
pe3ysbTaThl BHITIOJHEHUS pacueTHO-Tpaduueckoi, 1abopaTopHbIX paboT, caMoCTO-
ATEBHON PabOThI, KypCOBOTO MIPOCKTA.

[Ipyn moAroToBKE K BOMpPOCaM, BEHIHOCUMBIM Ha 3ayer, 1Jig oOecredeHus

MOJHOTHI OTBETA HA BOIMPOC M JYYLIEro 3allOMUHAHUS TEOPETUUECKOTO MaTepu-
ajyla peKOMEHIYETCsl COCTaBIIATh TUIAH OTBETA HA KOHKPETHBIA BOMPOC. DTO MO3-
BOJIUT COKOHOMUTB BpEMS JIJISl MOJTOTOBKY HEMOCPEICTBEHHO MEPE]T 3a4E€TOM 3a
cdyeT oOpalleHHs He K JUTEpaType, a K CBOUM 3amucsiMm. PaboTy Ham Temoii
MOXHO CUWUTATh 3aBEPIICHHOMN, €CJIM Bbl CMOXKETE€ OTBETUTh Ha BCE KOHTPOJIb-
HBIE BOIIPOCHI U JIaTh ONPEAEICHUE MTOHATHI M0 U3y4aeMOil TeME.
Takke Mmpu MOJAroTOBKE HEOOXOIMMO BBISBIISATh HAUOOJIEE CIIOXKHBIC, JUCKYCCH-
OHHBIE BOIIPOCHI, C TeM YTOObI OOCYAUTH UX C MPENoaBaTesieM Ha KOHCYJbTa-
1107078

B xone moArotoBku K 3aueTy oOydarolmuMmcsi HEOOX0IUMO OOpaTUTh BHU-

MaHHUC HC TOJIbKO Ha YPOBCHb 3allOMHMHAHHA, HO U Ha CTCIICHb ITOHWUMAHUA H3Jia-
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raemMbIX MpoOJieM, YMEHUHU MCMOJb30BaTh TEOPETUUECKUI MaTepual Mmpu pelie-
HUM TPaKTHUECKHX 3a1ad. [Ipu moarotoBke K 3a4eTy B Ka4eCTBE OPHUEHTHPA 00y-
YaeMbIii MOXKET MCIOJIL30BaTh MEPEYeHb KOHTPOJIBHBIX BOIPOCOB JISI CAMOMPO-
BEPKH, TIPUBEICHHBIN B CIEAYIOUIEM pa3Jieie JaHHBIX METOJINYECKUX PEKOMEH/1a-
1005078

3adeT MPOBOJUTCS IO OMsIeTaM, OXBaThHIBAIOIINM BECh MPOMICHHBINA MaTepH-
an. buner BKIIIOYaeT OJMH TEOPETUUYECKUI BOMPOC MO Pa3HBIM TeMaM Kypca H
JIBa MPAKTUYECKUX 3aJ]aHUsl B BUJIE TUIIOBOM 3a/layu MO OJHOW W3 TEM TUCIH-
TUTMHBI U TECTOBBIC 3aJIaHUS .

Ha moxarotoBky k oTBETY 1Mo Bompocam Owmiiera oOydaromemycst maercs 40
MHUHYT C MOMEHTA TMOJTyueHus UM Omieta. B kadecTBe BCrioMorarenbHbIX MaTepra-
JIOB TIpY TIOJITOTOBKE OTBETA HA OHJIET 3a4eTa JAOMyCKaeTCs UCIOIb30BaHUE HOpMa-
THUBHOW M CIPaBOYHOMN JIUTEPATYphI, Pa3laTOYHOTO CIPABOYHOTO MaTepraia U MH-
HUILJIAKATOB M0 HEKOTOPHIM TeMaM JUCUHUIUIMHBL. 3a4€T MPOBOAUTCS MO0 B Tpa-
JTULIUOHHOU opme cobecenoBaHus, B IPOIIECCE KOTOPOTO 00ydaeMblil OTBEYaET
Ha BOIIPOCHI MPENoaBaTeis U MPUBOJIUT PEIICHUE 3a/lauH, MPE/ICTABICHHON B
owmere b0 B popme TecTrupoBanus. [lo okoHUaHMM OTBETa MPEToIaBaTelb MO-
KET 3a/1aTh OTBEUAIOIIIEMY JIOTIOTHUTENBHBIE U YTOYHSIOIINE BONPOCKHL. Pe3ynbTars
3aueTa OOBSABIIIOTCSA 00YyUJarOIIEMyCsl IOC/IE OKOHYAHHS OTBETA B JIEHb C/Iauu.

OueHka 3HaHMM, 00y4arOIIMXCSl OMUPAETCA HA CTPOTr0 OOBEKTUBHBIE KPHU-
TEepUH, HAYYHO 0OOCHOBAHHBIE MEIarOTUKONW U 00s3aTEeNbHbBIC I BBHIMOTHEHUS
Bcex mnpenoaaBateneil. Cpein TakKuX KPUTEPUEB BAKHEUIITUMU SIBIISIIOTCS TIPUH-
UMbl TOJAXO0Aa K oleHKe. B Hambonee o0meM Buae ITH MPUHIHUIBI MOKHO
MPEICTaBUTH CICIYIONTUM 00pa3oM:

— Ty0OKuMe 3HAHUS ¥ IOHUMaHKE CyIIecTBa BOIPOca, HO HE BCEX €To JeTalei, a
JIUIITh OCHOBHBIX;
— CTEMEeHb CO3HATEILHOTO M TBOPYECKOTO YCBOCHUS M3y4aeMbIX HaYK Kak 0asbl

JUYHBIX YOEXKACHUIN U MONEe3HbIX 0011EeCTBY ACHCTBU;



— IIOHUMAHHUE CYNIHOCTH HAYKH, MCCTa Kﬂ)KI[Oﬁ TCMbI B 06HICM Kypce u €€ CBsI3U
C MpCAbLAYHIMMHU U IOCIICAYIOMUMHU TEMAMM,

— BBIACJICHUC KOPCHHBIX HpO6J’ICM HAaYKH W YMCHHUC IIPABUJIbHO HCIIOJIB30BATb
ATO 3HAHUE B CAMOCTOSTECIBHOU HaquOﬁ JACATCIBHOCTH HJIN HpaKTquCKOﬁ pa-

00T€e MO CHEIUaTIbHOCTH.

Kpumepuu oyenusanusn 3auema no ounemam
(ycmuwlii onpoc u peuieHue 3a0ay)
» «3auem) - NOJHBIA 1 TIPABIWILHBIN OTBET HA TEOPETUUCCKHUEC

BONPOCHI, YCIICIITHOE PEIICHHE 3a/lady C HEOOXOAUMBIMU TOsIC-

HEHUSIMH, BO3MOKHBI HECYIIIECTBEHHBIE OIIMMOKY B MCIIOJIb30Ba-
HUM TEPMUHOJIOTHH W (POPMYI TMPH pelIeHUH 3aaad. J[omyleHHbIe OmmMOKA TPy
pPELIEHUN 33/1a4, UCIIPABJICHBI MOCIE HABOASAIIMX BOMPOCOB. OTBEUAIOMINI UMEET
YEeTKOE MPEJICTaBJICHHE O HOPMATHBHO-TIPABOBBIX aKTax B 00JIaCTH oOecrieueHus
TIOYKapHOM 0OE€301MacHOCTH MPUMEHEHUS JJIEKTPOYCTAaHOBOK, O MPUYMHAX BO3HUK-
HOBEHHUSI TOTEHITMAILHBIX MCTOYHUKOB 3a)KUTAHUS CBSI3AHHBIX C MPOXOXKIIEHUEM
AIIEKTPUUYECKOTO TOKA, KJIACCH(PHUKAIIMU TOXKAPOOTIACHBIX M B3PHIBOOMACHBIX 30H,
o0IMx TpeOOBaHUIX K BBIOOPY 3JIEKTPOYCTAHOBOK B MO>KAPOB3PHIBOONACHBIX 30-
HaX, 00 OCHOBHBIX CIIOCOOaX OOeCIeueHusl IOXKapHOW O€301MacHOCTH MpHUMEHE-
HUS DJIEKTPOYCTAHOBOK TPOM3BOJICTBEHHBIX M IPYTHX OOBEKTOB, METOJIUK BBIITOJI-
HEHHSI TIPOBEPOYHOTO TETJIOBOTO pacyeTa CHUJIOBBIX M OCBETUTENLHBIX CETEH, CIIo-
COOOB 3alUTHI OOBEKTOB OT BO3JICHCTBUS MOJTHUH, METOAMK BBITTOJHEHUS TTPOBE-
POYHOTO pacyera 30H 3alIUThl OJAWHOYHBIX MOJHHEOTBOJOB. OTBEHaIONIHN yBe-
PEHHO yMEET OIICHWBATh TMOXKAPHYIO OMACHOCTh MPUMEHEHUS JIEKTPOYCTAaHOBOK,
MPOBEPSATh COOTBETCTBHE 3alIPOSKTHPOBAHHOTO WM YCTAaHOBJICHHOTO Ha OOBEKTE
AIIEKTPOOOOPYIOBAHUS KITACCy 30HBI, KATETOPUH U TPYIINE B3PHIBOOMIACHOM CMECH,
BBITIOJTHATH TETUIOBOW pacueT DJIEKTPUYECKUX CETEH, pacueT mapaMeTpoB 30H 3a-
IIATHI MOJTHUEOTBOAOB. OTBEUAIONTNI YBEPCHHO BIIQJICET HABBIKAMH ITPOBEICHUS

MIPOBEPKH COOTBETCTBHSI DJIEKTPOOOOPYOBaHUSI OOBEKTOB TPeOOBAHUSAM HOpMa-
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THUBHO-TIPABOBBIX aKTOB B 00JIACTH OOECIECUEHHsI MMOKapHOW Oe30MacHOCTH, TPO-
BEPOUHBIX PAaCUETOB CUJION CETH OTBETBIICHHUS K AnekTpoasurarenio ¢ K3 poropom
U OCBETUTEIHHON CETH, ONpEACICHUS BBHICOTHI M MapaMeTPOB 30H 3AIUTHI O/IH-
HOYHBIX.

» «He3auem» - OTBETHl Ha TEOPETUICCKUE BOMPOCHI OTPAKAIOT HE3HAHWE
00y4JarolMcsl BRIHOCUMBIX T€M Ha TpoBepKy. OTBeUaromuyii He BIIaJeeT HaBbIKa-
MH TIpUMCHEHHsSI (OpMYJ NIpH pemieHud 3anad. OTBEYaronMid YaCTUYHO HMEET
NPECTaBIICHHUSI O HOPMATHBHO-TIPABOBBIX aKTaX B 00JACTH OOCCIICUCHUsSI TTOXKap-
HOW 0€30MMacHOCTH MPUMEHEHUS IEKTPOYCTAHOBOK, O TIPUYMHAX BOSHUKHOBEHUS
MOTCHIIMAILHBIX UCTOYHUKOB 3a)KUTAHUS CBSI3aHHBIX C IMPOXOXKJICHHEM JJICKTPH-
4EeCKOT0 TOKa, KIACCU(PHUKAINN TTOKAPOOIACHBIX U B3PHIBOOMACHBIX 30H, OOIIHMX
TpeOOBAaHUAX K BHIOOPY DJIEKTPOYCTAHOBOK B ITO’KapPOB3PHIBOOTIACHBIX 30HAX, 00
OCHOBHBIX CIIOCO0ax 0OecreueHrs MOKapHOW OE30MacHOCTH MPUMEHEHHS IJIEKT-
POYCTaHOBOK MPOW3BOJICTBEHHBIX M JPYTHUX 00BEKTOB, METOIMK BBIITOJHEHHUS TIPO-
BEPOYHOTO TEIUIOBOTO pacyeTa CHUIIOBBIX U OCBETUTEIBHBIX CETEH, criocoOOB 3a-
IIUTBI OOBEKTOB OT BO3JICHCTBUS MOJHHMH, METOJUK BBITIOJHEHUS TIPOBEPOUHOTO
pacdera 30H 3aIUThl OIMHOYHBIX MOJHHEOTBOOB. OTBEYAIONINI YaCTUIHO YMEET
OLICHUBATH TIOKAPHYIO ONMACHOCTH MPUMEHEHHUS DJICKTPOYCTaHOBOK, IPOBEPSITH CO-
OTBETCTBHE 3alPOCKTHUPOBAHHOTO WJIM YCTAHOBJIEHHOTO HAa OOBEKTE AIIEKTPOOOO-
PYIOBaHUS KJIacCy 30HbI, KATETOPUHU U TPYIINE B3PHIBOOIIACHOM CMECH, BBITIOIHATh
TEIJIOBOM pacyeT 3JICKTPUYECKUX CETEH, pacdyeT mapaMeTpoB 30H 3aIlUTHl MOJI-
HUEOTBOOB. OTBEYAONIMI YaCTUYHO BJIAJICET HABBIKAMH IPOBEACHUS TIPOBEPKU
COOTBETCTBHUSl  AJICKTPOOOOPYJAOBaHMUSI OOBEKTOB TPEOOBAHUSAM HOPMATHBHO-
MIPABOBBIX aKTOB B 00J1aCTH 00eCTieUueHUs TIOKApHOUW 0€301MacHOCTH, IPOBEPOUHBIX
pacyeToB CUJION CETH OTBETBIICHHS K dJIeKTpoaBuratento ¢ K3 poropoM u ocBeTH-
TCIILHOM CETH, OINpPECNICHHsS BBICOTHI M IApaMETPOB 30H 3aIlMThI OJUHOYHBIX

MOJIHHCOTBO/J0OB.
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I(pumepuu ouenueanun zauema, npoeodumozo 6

mecmoeoii hopme

«3auem» — TPAaBWIBHO BBIMOJHEHO TECTOBBIX 3aJaHUN B JHANa30HE
oT 80 % 1o 100 % TecTOBBLIX 3aJaHUIA.

«Hezauem» — npaBunbHO BbITONHEHO MeHee 80 % TeCTOBBIX 3aaHMil.

2. IEPEYEHb TEOPETUYECKUX BOIIPOCOB,
BbBIHOCHUMBbIX HA 3AYET

B nanHOM pa3znesne npuBejeH MepeueHb TEOPETUIECKUX BOIIPOCOB, BHIHO-
CHUMBIX Ha 3K3aMeH, 0000IIeHHbIE TpeOOBaHUS K 3HAHUSAM U YMEHUSIM 00ydaro-
LIUXCS TI0 PE3YJIbTaTaM OCBOCHHS KaXIOUl TeMbl JUCUUILIMHBI, COUCOK JIUTEPa-
TYPHBIX HMCTOYHUKOB, PEKOMEHJIYEMBIX JJI MCIOJIb30BaHUS MPU TOATOTOBKE

BOTIPOCOB.

TEMA 1. OcHoBBI NOKapHO# 0€30NIACHOCTH MPUMEHEHUS

JICKTPOYCTAHOBOK

TEMA 1. OCHOBBI IO KAPHOM BE3OITACHOCTH NIPUMEHEHUA
JJEKTPOYCTAHOBOK

B pe3ynbraTte nzydeHus 1aHHOU TE€Mbl 00y4aeMbI€ TOTKHBI:

3HATh: HOPMATHUBHO-TIPABOBBIE AKTOB B OOJACTH aHaIM3a MOXKapHOUN
OTMAaCHOCTH MPUMEHEHUsI AJEKTPOYCTAaHOBOK; MPUUYMHBI BOZHUKHOBEHHS MOTEH-
[AAJIbHBIX MCTOYHUKOB 3)KMTAHMSI CBA3AHHBIX C MPOXOXKIECHUEM dJIEKTpHUUe-
CKOTO TOKAa, YeM OHH BBI3BAHBI, X TOKAPHYIO OMACHOCTh U MPOPUIAKTUIECKHUE
JEeUCTBUS, HEOOXOAUMBIE JIJIsi TIPEJAOTBPAILICHUS UX BOSHUKHOBEHUS U OTPaHU-

YEHUST BO3JICUCTBUS Ha JIEKTPOYCTAHOBKH; KJIACCU(PUKAIIUIO TTOKAPOOTIACHBIX U
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B3PBIBOOMACHBIX 30H; 00IIMe TPeOOBaHUs K BEIOOPY 3JIEKTPOYCTAHOBOK B MOXKa-
POB3PBIBOOIIACHBIX 30HAX; OCHOBHBIE CIOCOOBI OOecreYeHHus TMOKapHOU 0e3-
OMACHOCTU TMPUMEHEHHUS JIEKTPOYCTAHOBOK MPOU3BOJICTBEHHBIX U APYTUX 00b-
€KTOB.

YMerb: NpUMEHATh METOABI OLIEHKH IOKaPHOM OMACHOCTH 3JIEKTPOYCTa-
HOBOK; [IPOBEPATh COOTBETCTBUE 3aIIPOCKTUPOBAHHOIO MJIM YCTAHOBJIEHHOIO Ha
00BEKTE 3JEKTPOOOOPYAOBaHUS KJacCy 30HBI, KaTETOPUU M TPYIIE B3PHIBO-
OIIACHOW CMECH.

Baaners: HaBbIKaMH YCIIOBHO ONPEEIATH KIACC MOKAPOB3PBIBOOIIACHON
30HbI; HABBIKAMHU aHAJIN3a MOKAPHOM OIMMACHOCTH AJIEKTPOYCTAHOBOK; HABBIKAMMU
IIPOBEJCHUS POBEPKH COOTBETCTBUS IIEKTPOOOOPYI0BaHUS OOBEKTOB TPEOO-
BaHUSIM 10 00ECIICYEHUIO MOKAPHOM OE30MMaCHOCTH; HaBbIKaMU PabOThI C HOP-
MaTHUBHO-TIPABOBOM TOKYMEHTALMEN [0 OTPAHUYEHUIO PAa3BUTHUS MTOKAPOB OT

QJICKTPOYCTAHOBOK Ha IIPOU3BOJCTBC.

IlepeyeHb BONPOCOB VI MOATOTOBKH K 3a4eTy 10 JAHHOW TeMe

1. KopoTkoe 3aMbIKaHUE: ONpEIENICEHuEe, MECTa U MPUYMHBI BO3HHUKHOBE-
HUS, TIOKapHask OTMTACHOCTh, MEPhl POPUITAKTHKH.

2. bonbiive mepexo/iHble CONPOTHUBJICHUS: OIpEIEIeHUe, MPUYUHBI BO3-
HUKHOBEHWUSI, MOKapHAasi OMaCHOCTh, MEPHI POPUITAKTHKH.

3. [leperpy3ku: omnpenenaeHue, IPUUMHBI BOSHUKHOBEHUS, MOXKapHas orac-
HOCTh, MEpPbI MPOPUITAKTUKH.

4. DneKTpUvecKrue UCKPBhl U IYTU: OINpeNeeHHe, MPUYNHBI BO3HUKHOBE-
HUS, IOKapHask OMIACHOCTh, MEPbl MPOQUIAKTHKY.

5. BuxpeBble TOKH: OIpeneneHHe, MPUYUHBI BOSHUKHOBEHHS, IMOXKapHAs
OIMaCHOCTbh, MEPHI MPOPUITAKTHKH.

6. Knaccudukanus nomemeHni, NokapoonacHbIX U B3PbIBOOMACHBIX 30H:
omnpeesneHus, 0003HaYeHUs!, TPUMEPHI.

7. Kimaccudukaims B3pbIBOOIACHBIX CMecel roprounx razoB u napos JIBXK
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C BO3/1yXOM.

8. DnexTpoobopyaoBaHNE OOIIEro Ha3HAYEHHS: CTEMEeHb 3alIUTHl 000JI0-
YeK 3JIEKTPOOOOPYOBaHMSI, MAPKUPOBKA.

9. B3pbIBO3alIMILIEHHOE 3JIEKTPOOOOPYAOBaHNE: BUABI (KpaTKasi XapakTe-
pPUCTHKA) U YPOBHH B3pPHIBO3AIIUTHI, MAPKUPOBKA B3PBIBO3ALIUIIIEHHOTO 3JICK-
TPOOOOPYAOBAHUS.

10. TpeGoBanus K BEIOOPY, MOHTAXY U SKCIUTyaTallMH JIEKTPOYCTAaHOBOK B
M0’KapOOIAaCHBIX 30HAX.

11. TpebGoBaHuUIO K BHIOOPY, MOHTAXY W IKCIUTyaTallMH 3JIEKTPOYCTAHOBOK

BO B3PBIBOOITACHBIX 30HAX.

Jlutepatypa, pekoMeHayeMasi Ajsl NOATOTOBKH BONPOCOB IO JAHHOI
Teme

OcnosHas

1. Yepkaco B.H., 3pikoB B.M. OOecnieuenne mnoxapHou O€30MacCHOCTH
aneKkTpoycTaHoBOK  [Tekcr]: yuebHoe mocobme / B.H. Uepxkacos,
B.. 3pikoB. — M.: OO0 «M3narenbctBo «lloxknayka», 2010. — C. 5-13,
25-71.

2.boumapr B.A. DnektpoobopynoBaHue sl B3PBIBOONACHBIX U
MOKapOOTIACHBIX 30H MPOM3BOJACTB PA3IUYHBIX OTpaciieil MPOMBIIIICHHOCTH
[Tekct]: yuebHoe mocobue / B.A. bonmapp. — M.: OO0 «M3gaTeancTBO
«Iloxnaykay, 2009. — C. 5-9, 12-14, 21-68, 75-92.

3.CadponoBa W.I'., CmupuoB B.II., Cyb6aueB C.B. OcHOBBI TOXKapHOM
0e30macHOCTH TMPUMEHEHHUS DJCKTPOYCTAaHOBOK: ydeOHOoe mocobue. —
Exarepun0Oypr: ®I'bOY BIIO YpU I'TIC MYC Poccun, 2010. — C. 5-75.

Hopmamugnas (HopmamusHo-npasosas) iumepamypa

4. ®enepanbublii 3akoH Poccuiickoit @epeparuu ot 22 urons 2008 .

No 123-®3 «TexHuueckuil periiaMeHT O TpeOOBaHMSIX MOXKApHOW Oe30IMacHoO-

ctw». Crateu 2, 17, 18, 19, 20, 21, 22, 23, 82, 141, 142, 143.
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5. Ilocranosnenue IIpaButensctBa Poccuiickoit @eneparuu ot 25.04.2012
r. Ne390 «IIpaBuna npotuBonoxxapHoro pexuma B Poccuiickoin @enepaunmny, 1.
20, 40, 41.

6. [IpaBuna ycTpoicTBa 31€KTpOycTaHOBOK [TekcT]: Bce nedcTByromme
paznensl [1Y32-6 u I1Y3-7. — HoBocubupck: Cub. ynuB.u3a-so, 2010. I'maBa
7.3, m. 7.3.1- 7.3.52, 7.3.54-7.3.65, 7.3.66-7.3.72, 7.3.76-7.3.78; I'naa 7.4. m.
7.4.1-7.4.24,7.4.28-7.4.35.

HononnumenvHnas

7. YepkacoB B.H., Kocrapes H.II. [loxapHasi 6€30MacHOCTh AJIEKTPOyCTa-
HOBOK [Texkct]: yuebnuk / B.H Uepkacos, H.I1. KoctapeB. — M.: Akanemus
I'TIC MYC Poccun, 2002. — C. 14-40, 41-92.

8. MeuthHHKOB M.T. OOmias 2MeKTpOTEXHUKA U TToYKapHas MPOQIITaKTHKA
B asiekTpoycTaHoBkax. — M.: Crpoituzaart, 1985. — C. 165-174, 187-203.

9. CadpponoBa W.I'., Inatinep H.B. IloxxapHas 0e€301acHOCTb 3JIEKTPO-
YCTAaHOBOK: MeToIMYeCKrEe yKa3aHus MO BBIMOJHEHHIO KypCOBOTO MPOEKTA JJIs
ctyneHToB no crnenuanbHoctu 40.05.03 - CyznebOnas skcneptusa. — Exarepun-
oypr: Ypansckuii uactutyT ['TIC MUC Poccun, 2022. — C. 13-25.

IIpoepammnoe obecneuenue:

HaunmenoBanue Pa3zpaboTunk

DONEeKTPOHHBINA CIIPABOYHMK JJI1 MOOMIIbHBIX Telle(OHOB
«OmnpeneneHue KIaccoB B3phIBOOINIACHBIX U ITOXKaPO- kadenpa [1bBD

OITacHBIX 30H mo [TYD»

DJIEKTPOHHBINA CIPABOYHMK IS MOOMJIBHBIX Tee()OHOB
«PacmmdppoBka MapKUPOBKU B3PHIBO3AIIUIIIEHHOTO kadenpa [1bsD

AIEKTPOOOOPYIOBaAHUS
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MuUHHILIAKATEI 10 TEMe

IP 44

1ExdIIBTS
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B3T4

HOB -150/HOT'-100
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TEMA 2. Ilo:xxapHasi 0€30IIaCHOCTD JJIEKTPUYECKUX ceTell

B pesynbraTe u3yueHus JaHHOM TeMbl 00yJaeMble JOKHBI:

3HaTh: HOPMAaTHBHO-IIPABOBHIE AKTOB B O0JIACTM aHaIM3a IOXKAPHOU
OMAaCHOCTH MPUMEHEHUS 3JIEKTPOYCTAaHOBOK; IMPUYMHBI BOBHUKHOBEHHUS MOTEH-
[UAIBHBIX UCTOYHHKOB 32)KUTAHHS CBS3aHHBIX C MPOXOXKICHUEM DJIEKTpHUe-
CKOTO TOKa; KOHCTPYKLHUH, CIIOCOOBI NMPOKIAAKU M 00JacTb MPUMEHEHUs Ka-
OENMpHBIX U3JENHIA; O00IIMe TPeOOBaHUs K DJIEKTPONPOBOJKAM U KaOeIbHBIM -
HUSIM; YCTPOMCTBO M MPUHUMUI AEHCTBUS annapaToB 3alUTHl IEKTPUUYECKUX
CeTeil; OCHOBHbBIE CIIOCOOBI O0eCHeueHus: MOKapHOW O€30MacHOCTH NpUMEHe-
HUS DJIEKTPOYCTAHOBOK MPOU3BOJCTBEHHBIX M IPYTHX OOBEKTOB.

YMeTb: NPUMEHITh METO/IbI OLIEHKH MOKAapHON OMAacHOCTH AJIEKTPOYCTa-
HOBOK; IIPOBEPATH COOTBETCTBUE 3alIPOCKTUPOBAHHBIX MM CMOHTUPOBAHHBIX Ha
O0BEKTE IAEKTPOMPOBOAOK U KAOENbHBIX JIMHUN KJIAcCy 30HBI 0 KOHCTPYKITHH
U crnocoOy MpOKIAIKU; MpeAsaraTb HaydHO OOOCHOBAHHbBIE CIOCOOBI 3aIIUTHI
AIIEKTPUIECKUX CETeH U DIIEKTPOYCTAHOBOK, 00ECIEUNBAIOIINE TTOKAPHYIO Oe3-
OIaCHOCTh KaOEIbHBIX U3/1ETUi.

BaageTs: HaBbIKAMU YCIIOBHO ONPEAEIIATH KJIACC M0KAPOB3PHIBOOIIACHON
30HBI, HABBIKAMHU aHAJIN3a MOXAPHON OMacCHOCTH JJEKTPOMPOBOAOK U KaOelb-
HBIX JIMHUH; HaBbIKAMH MPOBEJICHUS] MPOBEPKU COOTBETCTBUS KaOEIbHBIX H3JIE-
Ui 00BEKTOB TPEOOBAHUAM MO 0OECIIEYEHUIO MOKAPHOU O€30MacCHOCTH; HABbI-
KaM{ pa3pa0OTKH OPraHU3aIlMOHHBIX U TEXHUYECKUX MEPOIpPUITHI 1o obecrie-
YEHUIO TI0’KapHOM OE30MaCHOCTH MPUMEHEHHUS AJIEKTPOYCTAaHOBOK OOBEKTOB;
HaBbIKaMHU pabOThl ¢ HOPMATUBHO-TIPABOBOM JOKYMEHTAIEH M0 OrpaHUYCHHIO

Pa3BUTHA ITOKAPOB OT IJICKTPOYCTAHOBOK Ha IIPONU3BOJICTBC.

IlepeuyeHb BOMPOCOB /1151 MOATOTOBKH K 3a4eTy 10 JaHHOI TeMe
1. XapakrepucTuka oOOIIEl CXEMBbI JJIEKTPOCHAOKEHUSI TMoTpeduTeneit
AIIEKTPUYECKOW SHEPTUH. DJICKTPUUECKHE CETH TPOMBIIIUICHHBIX MPEITPUSATHIA:

kiaccudukanys, TpedoBanus. CXemMbl TUTAHUA.
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2. Knaccugukanys noMeneH!ii B OTHOILIEHUU ONACHOCTHU MOPAKEHUS JI0-
JIEU SJIEKTPUYECKUM TOKOM.

3. AHanu3 NMo)kapHOW ONAaCHOCTU U OOECreueHue MoKapHO 0e3011acCHOCTH
IEKTPOIIPOBOJIOK HA ATanax MPOEKTUPOBAHUS, MOHTAKa U KCILUIYaTALUH.

4. AHaiii3 MoXKapHOM ONACHOCTH M 00ecneyeHre MOKapHON 0€30IacCHOCTH
Ka0eNbHbIX JUHUM Ha ATanax NpOEKTUPOBAHUS, MOHTAXE U IKCIUTyaTalllu.

5. Jonmyctrmast nmuTenbHas TOKOBas Harpy3ka Ha MpoBoJa U KaOemu.

6. MI3mMepeHue conpoTUBIICHUS U30JSIUM AIEKTPUUECKUX CETEN: MPUOOPHI,
HOPSIOK U3MEPEHMS], CPOKHA U HOPMBI.

7. Haznauenue, BHJIbl, KOHCTPYKTUBHOE YCTPOMCTBO, MPHUHILIUI JEHCTBHUSA,
HOMHUHAJIbHBIE TIAPAMETPBHI, 3AIMUTHBIE XapAKTEPUCTUKN IUIABKUX IPENOXpPaHU-
TEJIEN.

8. ABTOMaTHUECKHE BO3AYIIHBIC BBIKIIOYATENN (aBTOMAThl) C TEIJIOBBIM
pacuenureneM: Ha3HaYeHUe, YCTPOMCTBO, NPUHLMUI JECUCTBUS, HOMHHAJIBHBIE
napameTpbl, 3alUTHBIE XapaKTEPUCTHKU.

9. ABTOMaTHuYECKHE BO3AYIIHbIE BBIKJIIOUATENN (ABTOMATHI) C 3JIEKTpOMar-
HUTHBIM pacUENUTEIEM: Ha3HauY€HUe, YCTPOMCTBO, NPUHIMI JEHCTBHS, HOMU-
HaJbHBIE MAPAMETPhI, 3AIUTHBIE XapaKTEPUCTUKU, MECTA YCTAHOBKHU.

10. TlokapHasi OmMacHOCTH ammapaToB 3alIUTHl. TpeboBaHUs K armapaTam

3alIUTbI, MCCTAa YCTAHOBKM.

Jluteparypa, pekomMeHayemasi Ajisl HOATOTOBKH BOINPOCOB 110 JAHHOM
Teme
Ocnosnas
1. Yepkaco B.H., 3bikoB B.M. ObGecnedenne mnoxkapHoil 0€30MacHOCTH
aneKkTpoyctaHoBOK  [Tekctr]: yuebnHoe mocobue / B.H. Uepkacos,
B.1. 3bikoB. — M.: OO0 «3narensctBo «lloxknaykay, 2010. — C. 5-19, 25-
37, 71-126, 151-165.

2. boumaps B.A. DOnextpooOGopynoBaHWe JiS  B3pPHIBOOMACHBIX |
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MO’KAPOOTACHBIX 30H MPOMU3BOJACTB PA3JIMYHBIX OTpaACieil MPOMBINIIEHHOCTH
[Texcr]: yue6noe mocobme / B.A. bonmape. — M.: OOO «U3marenbcTBO
«Iloxknaykay, 2009. — C. 12-18, 80-81

Hopmamuenas (nopmamusno-npasoeas) numepamypa

3. ®enepanbHblil 3akoH Poccuiickoit @eneparnuu ot 22 urons 2008 r.
No 123-03 «TexHudeckuil periiaMeHT O TPeOOBAHMSIX MOXKAPHOW O€30IacHO-
ctu». Crarem 2, 17, 18, 19, 20, 21, 22, 23, 82, 141, 142, 143.

4. Tlocranomienue IlpaBurenbctBa  Poccuiickoit ~ ®enepamuu  OT
25.04.2012 1. Ne390 «IIpaBuia mpOTHUBONOKApHOrO pexuMa B Poccuiickoii
Oenepanumny, 1. 20, 22, 41, 42, 186, 187, 188, 190, 349.

5. IlpaBuna ycTtpoiicTBa 3J€KTpOyCTaHOBOK [TekcT]: Bce AeicTByromue
pazgensl [IVD-6 u I1YD-7. — HoBocubupck: Cub. ynuB.u3ga-so, 2010.
I'maBa 1.1 m. 1.1.13; I'maBa 1.2 1m.1.2.1-1.2.10, 1.2.17-1.2.21; I'maBa 1.3 .
1.3.10-1.3.11, Tabn. 1.3.4-1.3.7, 1.3.12-1.3.19, Tabn. 1.3.13-1.3.18; I'naBa 2.1;
I'naBa 2.3; I'naBa 3.1; I'masa 7.3, . 7.3.1- 7.3.52, 7.3.54-7.3.65, 7.3.92-7.3.131;
I'naBa 7.4. . 7.4.36-7.4.45.

Jlononnumenvnas

6. AimueB M.M. KabGenpnabie uznenus [Texcr]: CnpaBounnk / .. Anmes.
— 3-e usn., nepepad. u gorn. — M.: Beicurk., 2015. — C. 30-33, 62-65, 68-
80, 111-129, 134-147.

7. CadpponoBa WN.I'., CmupuoB B.I1., Cybauer C.B. OcHOBBI moOXapHOU
0€30MacHOCTH MPUMEHEHHUs AJIEKTPOYCTAHOBOK: yueOHoe mocobue. — Exkare-
punOypr: ®I'bOY BIIO YpU I'TIC MUC Poccun, 2010. — C. 5-24.

8. [Moxapnast 6e30nmacHOCTb ANNEKTpUUecKkux ceteil [Tekcr]: yueOHoe moco-
oue / coct. : .I'. CadponoBa, A.B. Bnosun, b.I1. CmupnoB. — ExatepunOypr:
VYpu I'TIC MUC Poccun, 2014. — C. 5-195.

9. Yepkacor B.H., Kocraper H.II. [loxapHasi 6€30MMacHOCTh JIEKTPOYCTa-
HOBOK [Tekct]: yuebnuk / B.H Uepkacos, H.I1. KoctapeB. — M.: Akanemus
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HaumenoBanue Pa3zpaboTunk
DJIEKTPOHHBIN CIPABOYHUK KaOEIbHO-MPOBOJIHUKOBOM
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MPOAYKIUU
DONEKTPOHHBIN CIIPABOYHMK JJI1 MOOWIIBHBIX Telle(OHOB

kadenpa [1bsD
«Pacmm@poBka MapKUPOBKHU NEKTPUUECKUX KaOenein»
DNEeKTPOHHBINA CIIPABOYHMK JJI1 MOOMIIBHBIX T€JIE(OHOB
«OmnpeneneHue KIacCcoB B3phIBOONIACHBIX U ITOXKaPO- kadenpa [1bsD
omnacHbIX 30H 1o [1YD»
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O ~NANDN B WDN P

B NONMBUHUNXNOPUAHOW OBONIOYKE BEPOHUPOBAHHBIM C HAPY)XHbBIM NMOKPOBOM

I I 3 13 7 13

B NMO/MBUHUNXNOPUAHON OBONTIOYKE HEEPOHUPOBAHHbBIM BE3 HAPYXXHOIO NMOKPOBA

. TOKOIIPOBOSIIME MEIHBIE WM ATFOMUHHUEBBIE JKUJIBI,

. OyMaxkHasi MPOMMUTAHHAS U30JISILINS;

. 3aMOJTHUTENb U3 OYMa)KHOM WM KaOebHOMN TIPSIKH;

. IOSICHAsI M30JISILMS U3 MPOMUTAHHOMN Oymaru;

. 000J104YKa CBUHIIOBAs WJIH aJIOMUHHEBAS;

. 3aIllMTHAsA MOAYUIKA U3 MPONUTAHHOW OyMaru Wiv mpsbKu;

. OpOHS U3 IBYX CTAJIbHBIX JICHT;

. HApYKHBII MOKPOB U3 MPONUTAHHOW KaOeJIbHOM MPsHKU WM OyMaru;

9.

6p0H5[ N3 CTAJIbHBIX KPYTIJIBIX WJIH IJNIOCKUX OIMMHKOBAHHBIX ITPOBOJIOK;

10. mosynpoBOAAIINI SKpaH;

11. monmmATUIICHOBAS WIIN TTOJTMBUHUIXJIOPUTHAS W3OS,
12. meHBII DKpaH;

13. monuMBUHUIXJIOpUIHAS 000I0UYKa (IITAHT);

14. pe3uHOBas U30JISIIUS;

15. mogmMoTKa 13 XJI0M4aToOyMaKHOM JICHTHI,
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C PE3VHOBOW U3ONALMEN

B NO/MBUHUNX/TOPUAHOWA OBONOYKE BPOHUPOBAHHLIA C HAPY)KHbIM NMOKPOBOM

TOKOIIPOBOISATIINE MEAHBIC WU ATFOMUHUEBHIE YKHITBI

OyMaKHast TPOTIMTAHHAS U30JISIIIHS;

3aMOJHUTENb U3 OYMaXKHOM WM KaOETbHOM NPSKU;

MOSICHAS U30JISIUS U3 MPOTTMTAaHHOW Oymarw;

000J109Ka CBHHIIOBAS WJIH aTFOMHHUCBAS

3aIATHAS MOAYIITKA U3 TPOMUTAHHON OyMaru WiIn MPsiKH,

OpOHS U3 IBYX CTAJLHBIX JICHT;

HapY>KHBIN MOKPOB U3 MPOMUTAHHON KaOEIbHOU MPSHKHU WK OyMaru;
. OpOHS U3 CTAIBHBIX KPYTJIBIX MW IJIOCKUX OIMHKOBAHHBIX MPOBOJIOK;
10 MOTYTPOBOJSAIINN 3KpaH;

11.monuaTUICHOBAS WIIH TTOJUBUHUIXJIOPUIHAS U30JISIINS;

12.MenHbBINM SKpaH;

13.monuBUHMWIXIOpUAHAS 000I04Ka (IIJIAHT);

14 .pe3uHoBas U30JALIUS;

15.moaMoTKa U3 XJI0MYaTOOyMaKHOM JICHTBI

CoNoa~LNE
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Il1omanb cedeHusi HyJeBbIX U 323eMJISTIOIIMX JKUJT

CrnpaBo4YHbIe TaHHBIC

Tabmuna 1

HomunanpHas miomnaab Ce4eHUs KUIbl YMEHBIIIEHHOTO CEUeHUS, MM?, JJIs
Homunans- kaOenei
Has C OymakHOM C pe3nHOBOI
IIomanab nponutanHoi | C mutactmaccoBoi u3zons- | Mapku BEB u | usonsuuei
CEUEeHMS KUIT U3OJISILIAEN nuen ABEB
OJWHAKOBOI'O Hyneas
CeyeHwusl, Hynesas Hynesas Kuna Hynesas JKUJIA WA
MM? KuJia KU 3a3emiie- KUa KU
HUS 3a3eMJICHUS
1 — — — — 1
1,5 — 1,5 1 1,5 1
2,5 — 1,5 1,5 2,5 15
4 — 2,5 2,5 4 2,5
6 — 4 2,5 6 4
10 6 6 4 10 6
16 10 10 6 16 10
25 16 16 10 16 16
35 16 16 16 16 16
50 25 25 16 25 25
70 25 35 25 35 25
95 35 50 35 50 35
120 35 70 35 70 35
150 50 70 50 — 50
185 50 95 50 — 50
240 — 120 70 — 70
Tabmauma 2
KoHCTpYKTHBHBIE 3J1eMeHTHI KaleJiei
bykBennoe | Mecto OykBBI B 0003HAYEHUH 3HaueHne OyKBEHHOTO [Tpumepsr
0003HaueHNE MapKH KaOess 0003HauCHUS
1 2 3 4
TokonpoBoasas ;KuJjia
A [TepBas nnu BTOpast Oyksa AJroMUHUEBAS ACB, HACIIIB,
IHAABx
0e3 000- B navanie mapku Mennas Chb, IIClIlIs,
3HAYCHM S KPHBI'
(oK) B koH1e Mmapku B ckoOKax OIHONPOBOJIOYHBIE AAT (o)
JKUITBI
bykBeHnHoe MecTto OykBbHI B 3HaueHne OyKBEHHOTO [Tpumepsr
o0o3Haue- 0003HauEHUH 0003HauCHHS
HUE MapK# KaOes
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bykBennoe | Mecto OykBbI B 0003HAUCHUH 3HadeHne OYKBEHHOTO [Tpumepsr
0003HAYCHHE MapKu Kades 0003HAYCHHUS
1 2 3 4
N3oasuus xun
0e3 000- | [Tocne 0603HaUEHUS KUIIBI bymaxkHas nponuTaHHas AAT, CIIIIB
3HAYeHU S
11| [lepBas OykBa bymaxknas1, nponuranHas LACK, HCII,
HECTEKAIOIIMM COCTaBOM HCh
B B xonue mapku yepes TUpe bymaxknas ¢ o6e1HeHHOM ACB21-B, CBY-
MIPONUTKOMN B
Yy B xonne mapku bymaxnas ¢ noselieHHbIMU | AABILY,
TeMrepaTypamu HarpeBa AAIIBY
3 B koH11e Mapku 3anonHuTenb U3 nosmBuHWI- | ABBI'3, BBI'3
XJopuja
B [Tocne 0603HaUEHUS KUIIBI [TonuBUHUIXJIOpUAHASA ABAIllB, BBI',
ABbBOGI1IB
11 [Tocne 0603HaUEHUS KUIIBI [TonuaTunenosas AIIBB, IIBT",
AKIIBb
Ilc ITocie 0003HAUEHUS KUIIBI N3 camozaryxatomiero nonu- | AIleBI,
JTHUJIEHA KIlcBbI'
IIBc [Tocne 0603HAUCHUS KUITBI W3 BynkanusuposanHoro ca- | AIlBcbOlllB,
Mo3aryxarouiero noiauatuie- | IBeBI'
Ha
1B [Tocne 0603HaUEHUS KUIIBI W3 BynkanuzupoBanHoro no- | AIIBBbD,
JIMATUIICHA IIBAIllB
P O603HaueHus: 000JI0UKH (IS Pe3unoBas ACPb, BPBI',
CUJIOBBIX Kalerneil) HPI'
P [Tocne o6o3HaueHus bl (st | PesuHoBast AKPHBOT,
KOHTPOJIBHBIX KPHI'
Kabeneit)
O060s10uKa
A [Tocne o603HaueHus Kbl (1711 | ATIOMUHHUEBAS AAT, TIAAIIn,
kabenei ¢ OyMaXHON U30JISLIH- AOCBI'Y
ei)
A [Tocne 0603HauEHNS U30IISILIUU AmntoMuHueBas AITAIlIB,
(st kabeneit ¢ mIacTMaccoBOi BAIllg,
U30JIsILIKeH ) ABAIlIg,
[TBAIIIB
CT [Tocne o6o3Hauenus uzomsiuuu | CranbHas roppupoBaHHAS ATICTIn,
BCTIIIB
B [Tocne 0603HaUEHUS U3OISIIIHH [TonuBUHUIXJIOpUAHASA ABBI', TIIBB,
(kpoMme CUIIOBBIX Kabenel ¢ pe- KPBI'
3UHOBOM M30JIAIINEH)
B [Tocne o6o3naueHus xunbl (Aast | [lomuBUHMWIXTOpUIHAS ABPEI', BPI'

CHJIOBBIX KaOeseil ¢ pe3uHOBOMI
U30JISIIINEH )
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bykBennoe | Mecto OykBbI B 0003HAUCHUH 3HadeHne OYKBEHHOTO [Tpumepsr
0003HAYCHHE MapKu Kades 0003HAYCHHUS
1 2 3 4
bykBeHnHoOe Mecto OyKkBBI B 3HaueHue OyKBEHHOTO IIpumepsl
o0o3Haue- 0003HaYeHUH 0003HaYCHHUS
HUE MapKu Kades
C [Tocne o603nauenus xuibl (kpo- | CBUHIIOBas ACPI', CPB,
M€ KOHTPOJIbHBIX KaOeseil) Cr,
ACBH, CBY
C ITociie 0603HaYEHUS H3OISILIAA CBuHIIOBasA KPCI', KPCbh
(U1s1 KOHTPOJHHBIX Kabereit)
I [Tocne o603Hauenus uzomsuu | [loaumaTuneHosas AIIIlb, ABOI"
H [Tocne 0603HaUEHUS KUIIBI PesunoBas macnocroiikas, e | AHPI', HPBI'
(KpoMe KOHTpOJIbHBIX Kabenel) | roproyasi, He paclpocTpaHs-
I011ast ropeHue (HapuTOBAas)
H ITocne 0003HaYCHUS U30IALMHU PesunoBas macnocroiikas, e | AKPHBI,
(17151 KOHTPOJIBHBIX Kabernei) roproyasi, He pacrpoctpans- | KPHIT
I0111asi TOpeHue (HalipuToBast)
0] Ha nepBom uim BTopom mMecte OtaenbHas 000sI04Ka 7S AOCBY, OCBY
KaxXa0u
JKUJTBI
Moaymka nox 6poneit
0e3 060- | [locie o0o3HaUEHMS OpOHH Hopwmanbhas (6utym, Ka- ACBI', ICIIH,
3HAYEeHHUSs OenbHas Oymara, kabenbHas | CIILIB
psbKa)
Ja To xe VYcunennas (6utym, kabenb- | AAba, CIla,
Has Oymara, kabenbHas npsi- | ACILan
’Ka, OJUH CIIOH IIJTAaCTMAacCOo-
BOI1 JIEHTBI)
2n To xe Oco0o ycunenHas (6utym, AAB2a,
kabenpHast Oymara, kabenb- | LIAATI2a
Has IpsKa, J1Ba CJI0s IUIacT-
MacCOBOM JICHTHI)
n To xe C nonustunenossiM (I19) AABnY, AbnY
HuIaHroM (OUTyM, miIacTMac-
coBas JieHTa, 119 maxr, ka-
OenbHas Oymara)
B To xe C NOJIMBUHUIIXIIOPUTHBIM AABDBBI,
(ITBX) nutanrom (6uTyM, [HAABB
IracTMaccoBas JienTa, [IBX
IIJIaHT, KaOenbHas Oymara)
0 To xe bes nonymkn AITbollIB,
I1BboI"
Bpoust
b [Tocne o603HaueHus 000m04YKku | J[Be cTallbHBIE OIIUHKOBAH- ACBn, KIIBBI',
HBIE JICHTHI BPbH, BBOIIIB
I To xe [1nockue cranbHble onuHKO- | AAILNL,
BaHHBIE TPOBOJIOKHU [TAAIInIB
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bykBennoe | Mecto OykBbI B 0003HAUCHUH 3HadeHne OYKBEHHOTO [Tpumepsr
0003HAYCHHE MapKu Kades 0003HAYCHHUS
1 2 3 4
bykBeHnHoOe Mecto OyKkBBI B 3HaueHue OyKBEHHOTO IIpumepsl
o0o3Haue- 0003HaYeHUH 0003HaYCHHUS
HUE MapKH Kabes
K To xe Kpyrnbie cranbnbie onuako- | KITBKOIIIB
BaHHBIE MPOBOJIOKU
Hapy:xublii 1OKPOB
0e3 000- | B konIie o603HaueHUs MapKH Ka- Hopwmanbnsiii (6utym, ka- | ACBb, CII,
3HaYeHHs1 | Oens OenbpHAs IpsKa) AAbn
HIn B koHnI1ie 06003HaueHNsT MapKH Ka- C DOJIMATUIECHOBLIM AAB2nn,
oenst [IUTAHTOM [NCTHIn
B koHnI11e 0003HaueHNs MapKH Ka- Heroprounii (Heroproumii CbHn, ACbiH,
H oest COCTaB, KPBbu
npsbKa U3 MTarneIupoBaH-
HOTO CTEKJIOBOJIOKHA)
[11§:! B xoHiie 0003HaueHHsI MapKH Ka- C nomuBuamwxnopuaasivM - | CITIB,
oest [IUTAHTOM AAB2nlllB
KIT661IB
r B kon11e 0003HaUYEHUS MApKH Ka- be3 Hapy»’HOr0 NOKpoBa CPBL, AAT,
oest AKIIcBI'
Jlpyrue KOHCTPYKTHBHbIE XapaKTePUCTHKH KabdeJist
) B xoH1e mapku OKpaHUPOBAHHbBIN AKPBI'D
11 B xoHIIe Mapku yepes Tupe ITnockuii kabemnb KBBI'-I1
K B nauane mapku, nociie o6o3nade- | KoHtposnbHbIiil kKabenb AKIIBB, KPCK
HUS JKUJTBI
Tabmuma 3
YCcTaHOBOYHbBIE MPOBOJA
Mapka KOHCTpYKTUBHBIE 3JIEMEHTHI ITPOBOJIOB
1 2
I1B [IpoBo ¢ MeaHOI x)uioi, ¢ nonuBuHIWIXIOpUAHON ([TBX) n3onsuuei.
[1B-1 | IIpoBox ¢ meanow xwmioH, ¢ [IBX uzosnsuei.
[1B-2 | [IpoBog rubkuii ¢ meaHoi xwmioil, ¢ [I1BX n3omnsimeil.
[1B-3 ITpoBoj MOBBINIEHHOM THOKOCTH, ¢ MeaHOM Xwioi, ¢ [I1BX nzomnsmuei.
[1B-4 | ITpoBoa ocobo rubkuid, ¢ MmeaHou xuioi, ¢ IIBX uzonsdumeil.
AIIB [IpoBox ¢ ammomuaMEBOM *)uioi, ¢ [IBX mzonsuuen.
111 ITpoBoj ¢ MeHOI XMIOH, ¢ noandTUIEHOBOM (I19) n3ossmei.
AIIIT | IIpoBoj ¢ amoMuHUEBOM KUIoH, ¢ 11D n3onsuei.
[1P [IpoBoz ¢ MEHOI KUJIOM, C PE3UHOBOM U30JISLIMEN, B OIIIETKE U3 X/0
MIPSKU, IPONTMTAHHONW POTUBOTHUIIOCTHBIM COCTABOM.
ATIIP [IpoBox ¢ AIFOMUHUEBOM KUJIOW, C PE3UHOBOM U30JIALMEN, B OIUIETKE U3
X/0 TIPSHKU, TPONMUTAHHON MPOTUBOTHUIIOCTHBIM COCTABOM.
I[TPTO | [IpoBoa ¢ MeIHOM KUJIOM, C PE3UHOBOM M3OJISIITUEH, B OIIETKE U3 X/0
NPSIKA, MPONUTAHHOW MTPOTUBOTHUJIOCTHBIM COCTaBOM.
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Mapka

KoHCTpyKTHBHBIE 37IeMEHTHI IPOBOJIOB

1 2
AIIPTO | IIpoBoj ¢ aJIFOMUHUEBOM KUJIOM, C PE3MHOBOM U30JISILIMEH, B OIIETKE U3
X/0 TIPsHKU, TPONMMTAHHON MPOTUBOTHHJIOCTHBIM COCTABOM.
[IITIP | [IpoBoA IUIOCKHUI C METHBIMU KUJIAMH, C PE3UHOBOM M30JISIIUEN, C pa3-
JICIIATEIIbHBIM OCHOBAHUEM.
ATIIIIP | ITpoBoA MJIOCKHI C AJIIOMUHUEBBIMU KUJIAMU, C PE3UHOBOU U30JISIIIUEH,
C Pa3ICIUTEIbHBIM OCHOBAHHUEM.
[IPB/J] | IIpoBoa ruOkuii ¢ METHBIMU KUJIAMHU, ¢ PE3UHOBOM m3osueit, B [IBX
000J109Ke, ABYXKHJIHbHBIMH.
I1P/1 [TpoBoj ¢ MEIHBIMU KUJIAMU, C PE3UHOBOM M30JIAIMEH, B OIUIETKE U3 X/0
NPSKU, IBYXKUJIBHBIN.
I[ITIBC | IIpoBox miiockuii ¢ MeaubiMu xuaamu, ¢ [I1BX uzonsmueit, 6e3 paznenu-
TEJIbHOTO OCHOBAHHSI.
AIIIBC | [IpoBox miiockuii ¢ amtoMUHUEBBIMY kuiiamu, ¢ [IBX uzomnsuueit, 6e3
pa3aEIUTEIbHOTO OCHOBAHHS.
IITITIC | ITpoBOJ IJIOCKUI ¢ MEAHBIMHU Kutamu, ¢ 11D n3omnsuuei.
III'B ITpoBoj ¢ meaHOM THOKOI ko, ¢ [IBX uzosiiuei.
[II'BA | IlpoBoj ¢ menHo#M rrOKoii sxkuioi, ¢ [IBX uzonsimei.
AIIIIIT | ITpoBox MIOCKHN C AIFOMUHHUEBBIMU Kujiamu, ¢ [10 uzonauuen.
I[TPTH | ITpoBoa ¢ MeaHOM TMOKOM KUIIOHN, C PE3UHOBON U30JISIITUEH, B PE3UHO-
BOH (HalipUTOBOI) HETOPIOYEl 000JI0UKE.
BIIIT | [IpoBox ¢ meaHoit xmiion, ¢ [19 uzonsuueit, B [19 obnouke.
BIIB | [IpoBox ¢ meanoii sxuoi, ¢ [19 nzonsuueii, B [IBX o6nouke.
I[IBB3 | IIpoBox ¢ Mmennot xuioil, ¢ [IBX uzomnsnueit, B [IBX o6onouke ¢ kpyr-
JIBIM 3aLATHBIM ITPOBOJIOM.
[IPH | IIpoBoja ¢ MenHOM KHUIIOH, C pE3MHOBOM U30JIALIMEN, B pE3UHOBOM (Hal-
PUTOBOI) HEroprouer 000JI0UKe.
AIIPH | IIpoBox ¢ antOMUHHEBOM KWIIOW, C PE3MHOBOM U30JISILIUEH, B PE3UHOBOM
(HalipuTOBOI) HEroproue 000JI0UKe.
ITPIT | IIpoBOx ¢ METHOM KUJIOM, C PE3UHOBOM M30JSALMEN, B OTUIETKE U3 CTANIb-
HBIX OLIMHKOBAHHBIX NPOBOJIOK, MHOTOXKUJIBHBIM.
[TPPIT | IIpoBoja ¢ METHOM KUIJIOH, C pE3MHOBOM U30JISALIUEH, B PE3UHOBON 000-
JIOYKE, B OIUIETKE U3 CTAJIBHBIX OIMHKOBAHHBIX ITPOBOJIOK.
ATIPPIT | IIpoBoa ¢ aJIFlOMUHHUEBOM KUJIOW, C PE3UHOBOM U30JSLIUEH, B pE3UHOBOM
000J104Ke, B OTJIETKE U3 CTAJTBHBIX OIIMHKOBAHHBIX MPOBOJIOK.
[TP® | [IpoBOA ¢ MEIHOM KUIJIOM, C PE3UHOBOM U30JISILIUEN, B METAJUIMYECKON
(danbpIoBaHHOM 3aIMTHON 000J10uKe U3 cruiaBa AMIIL
AIIP® | [IpoBoj ¢ aJIFOMUHUEBOM KUJIOM, C PE3MHOBOM U30JISILIMEHN, B METAJLIU-
4yecKo# (haabIOBaHHOM 3alMTHON 00010uKe u3 cruraa AMII.
[TP®n | [IpoBoa ¢ MEIHOM XKUIIOM, C PE3MHOBOM U30JISIIUEN, B METAJUTMYECKON

danpIiOBaHHOM 3aIIIMTHON 000I0YKE U3 JIATYHH.
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Ta0muna 4
TexHuvyeckue JaHHbIE NPeI0XPAHUTEIeH

HoMHHATBHBIH TOK, A [IpenenbHbIi TOK OTKIIOUECHUS
lup.p, A, IpU HanpsKeHuu, B
Tum npeao-
xparn- IIABKOH BCTABKH |y per 220 380 500
TEIst
liw.op
1 2 3 4 5 6
15 |6,10u 15 1200 800 700
60 15, 20, 25, 35, 45, 60 5500 4500 3500
IP-2 100 | 60,80 mu 100 11000 | 11000 10000
200 | 100, 125, 160 u 200 11000 | 11000 10000
350 | 200, 225, 260, 300, 350 11000 | 13000 11000
600 | 350, 430, 500, 600 15000 | 23000 20000
15 6,10u 15 - 10000 -
I;%ngééid 60 |20,25,35,45u 60 - 10000 -
HITH2-60 63 I(/31,6130, 16; 20; 25; 31,5; 40 - 10000 -
100 | 31,5;40; 50; 63; 80; 100 - 100000 | 50000
250 |80, 100, 125, 160, 200 u - 100000 | 40000
ITH-2 400 | 250 - 40000 25000
630 |200, 250,315,335 u400 - 25000 10000
315, 400, 500 u 630
40 |40 - -
60 |60 : :
100 | 100 . .
150 | 150 - -
MHB-2 | 200 | 500 ] ] 100000
300 | 250, 300 : :
400 | 400 - -
600 | 600 - -
127 25 |6,10,15,20 125 - 600 -
11-33 60 15, 20, 25, 35, 60 - 1000 -
I1I1-24 25 |2;4;6,3; 10; 16; 20; 25 - 100000 -
II1-17 1000 | 500, 630, 800, 1000 - 120000 -
I1T23 16 |6,10, 16 10000 - -
I1T26 315 |20;25;315 10000 - -
I1P23 16 |6,3;10; 15 10000 - -
I1P26 315 |20;25;315 10000 - -
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Texunueckue naHubie aBToMaToB cepun A3100

Tabmuna 5

lup.a, A, IPH HAIIPSKEHUH,

Yucio Pacuenurens B
ABToMar moito- | lua Lisenn, | s lepon
COB A A A 220 350 500
A3161 1 15 - - 2500 | 2000 -
20 - - 3000 | 2500 -
A3162 2 50 25 - - 3500 | 3000 -
30 - - 4000 | 3500 -
A3163 3 40 - - 4500 | 4000 -
50 - - 5000 | 4500 -
(mms | (s
A3163 | A3163
A3113/1 2 15 15 150 4000 | 3200 | 2500
20 20 200 5000 | 4000 | 3200
200 25 25 250 6500 | 5000 | 4000
A3114 30 30 300 9000 | 7000 | 6000
A4114/1 3 40 40 400 | 10000 | 8500 | 7000
50 50 500 | 12000 | 10000 | 8000
60 60 600 | 13000 | 11000 | 9000
80 80 800 | 14000 | 11500 | 9500
100 100 1000 | 15000 | 12000 | 10000
A3123 2 15 15 430 7000 | 5500 | 4000
A3120 20 20 430 7500 | 6000 | 5000
25 25 600 | 11000 | 9000 | 7000
100| 30 30 600 | 12000 | 10000 | 8000
40 40 800 | 15000 | 13000 | 10000
A3124 3 50 50 800 | 22000 | 19000 | 14000
60 60 800 | 23000 | 20000 | 15000
80 80 800 | 26000 | 22000 | 16000
100 100 800 | 30000 | 23000 | 18000
A3130 | A3133 2 120 120 840 | 20000 | 19000 | 14000
200 | 150 150 1050 | 30000 | 23000 | 18000
A3334 3 200 200 1400 | 35000 | 30000 | 25000
A3143 2 250 250 1750 | 35000 | 32000 | 32000
300 300 2100 | 40000 | 35000 | 35000
A3140 600 | 400 400 2800 | 40000 | 35000 | 35000
A3144 3 500 500 3500 | 50000 | 50000 | 40000
600 600 4200 | 50000 | 50000 | 40000
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U TpexnoarcHbIx cepun AE200

TaOmura 6
TexHn4yeckue napamMmeTpbl 0JHONOJIIOCHBIX aBTOMATOB cepun AE1000

H Howmu- Tok cpabarbiBanus | [Ipenens-
H;)JI\I/I;I_- HAJIBHBIC paCHeHHTeHH, A Hasda OT-
Tun (o nc- Tun HBII ToKH JeKTpo- | HOTaro”
Cepust paciie- pacuenu- | Temio- P 1ias CIo-
MIOJHEHHIO) marens | ok 4B TeJen BOTO, MartiT- coOHOCTh
T:)Maf’ [ lep.remn IHOFO’ aBToOMaTa
H.Q, Iu.an.M,A Cp.2ILM Inp.a, A
1 2 3 4 5 6 7 8
AE1031-11 Ko
AE1031-21 i
AE1031-31 | o= | o5 | 6,10, 15 | (12-18) | 5509
AE1031-41 pOBa?' 161 25 IH.pacu IH.pacu
AE1031-51 | ™M
AE1031-12
AE1031-22
AE1000 | AE1031-32 | Tem1o- | o5 | 6,10, 1 1.5 - 1000
AE1031-42 BOU 16, 25 lii.pacn
AE1031-52
AE1031-13 ek
AE1031-23 )
AE1031-33 | 'PO" 25 | 610, - (12-18) 1 100
AE1031-43 Mar- ) 16, 25 i pacn
AE1031-53 | MTHAH
0,6; 0,8;
1;1,25;
1,6; 2;
JJ1ek- LA
po- 2532 3 lupaca
AE2033 Mar- 25 4:5:;6; - WA 3000
HUTHBIN 8 10; 12 L pacn
12.5;
16; 20;
25
AE2000 06.08:
1;1,25;
1,6; 2;
KOM— ) ] ]
2151 3’21 3 IH.pacu
AB2036 | O™ | 95 456 | M | wm | 3000
pHLII‘/’I 8; 10; 12 L pacn
12,5;
16; 20;
25
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Homu- Howmu- Toxk cpabareiBanus | [Ipenens-
HaTb- HAJIBHBIC paCHeHI/ITeHH, A Hasda OT-
Tun N TOKH KJIF0Yaro-
Tun (no uc- HBIA 3JIEKTPO-
Cepust paciie- pacuenu- | Temo- 1ias cro-
MIOJIHEHHUIO) TOK aB- . MAarHuT-
MUATEISA Tenei BOTO, CcOOHOCTH
TOMATa, I | HOTO,
I A H.TeI, cp.Termn I aBTOMara
H.a, IH,3J],M, A Cp.3JIL.M Inp,a, A
1 2 3 4 5 6 7 8
Stek- 16; 20;
DO- 25; 32; 3 lupacn
AE2053 MI;F 100 | 40; 50; - Wi 6000
. 63; 80; 12 ly paci
HUTHBIU 100
16; 20;
o 2532 | e | 3l
AE2056 OBAl- 100 40; 50; | ’ UJIA 6000
posa 63;80; | PN | 12 1y pac
HBII pactt
100
Tabmuma 7
TexHu4ueckue JaHabie aBToMaToB THa AII-50
¢ KOMOMHUPOBAHHBIM pacuenuTe/ieM HA MepeMEeHHbIN TOK
Pacoenurens
= Honycrtumoe
TETUIOBOM, lcprenn, A, AJS1 | 3IEKTPOMArHUT-
o 3HAYEeHUe
Homunane- | cpabarsiBaHus P 1iepe- | HbIH lepony, ©
. toka K3 npu [TonHoe Bpems
HBII TOK pac- rpy3Kax TOKOM MI'HOBEH- 380 B 1t OTKIIOCHIAL ¢
LENUTENS, A HOTO cpadaThI- AL ’
cosp =0,5;
1,35 6 BaHUS | A
(orceukn), A P
1,6 11 300
2,5 17,5 400
4 28 600
6,4 He 0o0- or 1 10 45 800
10 nee 30 10I‘ 70 2000 0,017
16 MUH 110 2000
25 175 2000
40 280 2000
50 350 2000
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TEMA 3. IloxapHasi 0€30aCHOCTb CHWJIOBBIX M OCBETHTEJIbHBIX
3J1eKTPOYCTAHOBOK

B pesynbTaTe u3ydeHus 1aHHON TeMbl 00y4YaeMble JIOJKHBI:

3HATh: HOPMATUBHO-TIPABOBBIE AKTOB B OO0JACTH aHalIM3a MOXKAPHOU
OIACHOCTH TPUMEHEHHS 3JICKTPOYCTAHOBOK; MPUYMHBI BO3HUKHOBEHHSI TTOTCH-
[UAJTbHBIX MCTOYHUKOB 3Q)KUTAaHUS CBA3AHHBIX C MPOXOXKICHUEM DJIEKTpUYe-
CKOTO TOKa; YCTPOWCTBO, MPUHIIUI JACHUCTBUS W WCIIOJIHCHHE OCHOBHBIX BHJIOB
AIIEKTPOYCTAHOBOK; KJIACCU(UKAIMIO TT0KaPOOIMACHBIX U B3PHIBOOMACHBIX 30H;
oO1rue TpeOboBaHMs K BEIOOPY JIEKTPOYCTAHOBOK B IMOKAPOB3PHIBOONIACHBIX 30-
Hax; o0mue TpeOOBAHMAX K 3alUTHOMY 3a3€MJICHHIO M 3aHYJICHHIO 3JIEKTPO-
YCTaHOBOK, METOJIMKY pacueTa 3a3eMJIUTENeH; OCHOBHBIE CITIOCOOBI 00ECIICUeHUS
MO’KapHO# 0€30MacHOCTH TPUMEHEHUS JJICKTPOYCTAHOBOK TMPOW3BOICTBECHHBIX
U IPpYyTUX 00BEKTOB; METOAUKU BBITIOJHEHUS MPOBEPOYHOTO TEILIOBOTO pacyeTa
CUJIOBBIX M OCBETUTENBHBIX CETEH;

YMeTh: IPUMEHATh METOJbI OIEHKH TOYKapHOW OMACHOCTH MPUMEHEHUS
pa3sNUYHBIX BHUJOB JJIEKTPOYCTAHOBOK  (paclpeiesuTeIbHbIX YCTPOMCTB,
TpaHChHOPMATOPOB, DIEKTPOJABUTATEINCH, allllapaToB YIPABICHUS, TEPMUUECKUX
AJIEKTPOYCTAHOBOK); TPOBEPSITH COOTBETCTBUE 3aMPOSKTUPOBAHHOTO WJIU yCTa-
HOBJICHHOTO Ha OOBEKTE 3JIEKTPOOOOPYNOBAaHMS KIIACCY 30HBI, KaTETOPUU H
TpynIe B3PBIBOOTIACHOW CMECH; BBITIOJNHATH TETUIOBOM pacudeT AJICKTPUUYCCKUX
CeTell; mpejyiaratb Hay4yHO OOOCHOBAHHBIE CIOCOOBI 3AlUTHI AJIEKTPUUECKUX
CeTell M DJIEKTPOYCTAHOBOK, OOECHEYHBAIONIME TOXKapHYI O€30MacHOCTh
AIIEKTPOYCTAHOBOK TEXHOJOTHYECKHUX MPOIECCOB MPOU3BOJICTB.

Baanerb: HaBbIKaMU YCIOBHO OIPEACIIATH KJIAcC MOKapOB3PHIBOOIIACHON
30HBI; HABBIKAMH aHAJIN3a MOYKAPHOMW OIMMACHOCTH 3JIEKTPOYCTAHOBOK; HAaBBIKAMM
MIPOBEJICHUS MMPOBEPKH COOTBETCTBHUS DJEKTPOOOOPYAOBaHUS OOBEKTOB TPEOO-
BaHUSIM TI0 OOECMEUYCHUIO TMOXKApHOW O€30MacHOCTH; HaBBIKAMHU IPOBEICHUS
MIPOBEPOYHOTO pacyeTa CHUJIOBBIX M OCBETUTEIBHBIX CETEH Ha COOTBETCTBHE HO-

MUHAJIBHBIX [TApaMETPOB ammapaToB 3alUThl 0 OTKIIOYAIOIIEH CIOCOOHOCTH B
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YCTaHOBJICHHBIX aBapHﬁHbIX peKuMax pa6OTLI N CCUCHHA IIPOBOAHHMKOB IIO
HarpeBy, HaBbIKaMH p33pa6OTKI/I OpPraHU3allMOHHBIX U TCXHUYCCKUX MCEPOIIPU-
THH 1O 0OECIIEYCHHIO HO)K&pHOﬁ 0e301acHOCTH IMPUMCHCHHA JJICKTPOYCTAHO-
BOK O6T)CKTOB; HaBBIKaMH pa6OTI>I C HOpMaTI/IBHO-HpaBOBOﬁ IIOKYMGHT&HHCﬁ I10

OI'pPaHUYICHHIO PA3BUTHA IMOKAPOB OT IJICKTPOYCTAHOBOK Ha ITPON3BOACTBC.

Ilepeuensb BOPOCOB /I MOATOTOBKH K 3a4eTy M0 JAHHOH TeMe

1. Ha3znaueHnue, Bubl, UCIIOJHEHUE U IMOXapHas OMACHOCTh paclpeieiu-
TEJbHBIX YCTPOICTB HanpshKeHueM 10 1kB.

2. O0ecrieueHre MOXKapHOW OE30MMaCHOCTH TP BBIOOPE, MOHTAXXE M JKC-
IUTyaTaluy pacipeeIuTeIbHbIX YCTPONCTB HanpsikeHreM 10 1kB.

3. AHanu3 MOoXapHOW OMACHOCTH, oOecreYeHrne MoKapHOH 0e30macHOCTH
CHJIOBBIX MACIISIHBIX TpaHC()OpPMAaTOpOB.

4. Bunpl, Ha3HAaYeHHE, UCIIOIHEHUE, MT0KApHAsi ONACHOCTh 3JIEKTPOIBUTA-
TEJIEW U alllapaToB YIIPABIICHHUS.

5. O0ecrieuenne MokapHO 0€30MACHOCTH TIPHU BBIOOPE, MOHTAXKE U DKC-
IUTyaTally 3JeKTPOABUTaTEIeH U annapaToB yIpaBiIeHHUs.

6. [IpoMbIIITIeHHBIE STEKTPOTEPMHUUECKUE YCTAHOBKU: Ha3HAUYEHHWE, BHIBI,
HoKapHasi ONacHOCTh, MEPbI 0OecTeueHus MOXKapHOI 0€30MacHOCTH.

7. CenbCKOXO3SIICTBEHHBIE DJIEKTPOTEPMHUYECKHIE YCTAHOBKHU: Ha3HAUYCHHE,
BU/IbI, TIO’KapHAast OACHOCTh, MEPBI 00ECTIEYeHHMSI TOKAPHON 6€30MacHOCTH.

8. bbITOBBIE AJIEKTpOHArpeBaTeNbHbIE MPUOOPHI: Ha3HAUCHHUE, BUIbI, IO-
YKapHas OMacHOCTb, MEPBI 00eCTIeUeHNs MOKapHOH 0€30MacHOCTH.

9. DnekTpoayroBasi cBapka METAJUIOB: MPOLIECC CBAapKH, MOXapHas omac-
HOCTh, OPTraHMU3AIMOHHO-TEXHUYECKUE MEPONpHATHSA, oOecreunBaronme Oe3-
OTIaCHOE MPOBEICHNE IIIEKTPOCBAPOYHBIX PabOT.

10. DnekTpuyeckrue MCTOYHUKU CBETA: BUIbI, YCTPOMNCTBO, IOCTOMHCTBA,
HEIOCTaTKH.

11. OcBeTuTenbHbIe MPUOOPHI U ANEKTPUUECKUE CBETUIBLHUKH: KiIaccupu-
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Kallusi, yCTPOWCTBO, aHAJN3 TIO’KaPHOH OMAaCHOCTH.

12. ObecnieueHne moxapHOW 0E30MACHOCTH TIPH BHIOOPE, MOHTAXE M JKC-
TUTyaTaIly 3JICKTPOCBETUIIHHUKOB.

13. CucreMbl U BHUJIBI AJIEKTPUUYECKOTO OCBEILICHUS, Ha3HaY€HUE, HE00XO0-
JTUMOCTH BBITIOJTHEHUS, TPEOOBAHUS K aBAPUIMHOMY OCBEIIICHHIO.

14. 3amuTHOE 3a3eMJIeHUE (3aHYJIEHUE) PIEKTPOYCTaHOBOK. TpeboBaHus K

3a3eMJICHUIO (3aHYJICHUIO) U 3KCIUTyaTalus 3a3€MIIIIOIIHNX YCTPOMCTB.

Jluteparypa, pekomMenayemasi JJis MOJATOTOBKH BONPOCOB IO JaHHOM
Teme

OcHnosHas

1. Yepkaco B.H., 3pikoB B.M. O0Oecnieuenne mnoxapHou O€30MacCHOCTH
anekTpoyctaHoBoK  [Tekcr]: yuebnoe mocoobue / B.H. Uepkacos,
B.U. 3bikoB. — M.: OO0 «M3marensctBo «Iloknaykay, 2010. — C. 5-12, 19-
24, 71-109, 127-165, 166-276.

2. boumaps B.A. D3nektpoobopymoBaHWe i B3PHIBOONACHBIX |
MO’KAPOOTIACHBIX 30H MPOU3BOJACTB PA3IUYHBIX OTPACICH MPOMBIINIIECHHOCTH
[Tekct]: yuebHoe mocodbue / B.A. bounaps. — M.: OO0 «M3narenbctBo «Ilo-
xHaykay, 2009.— C. 5-9, 12-18, 21-56, 58-74, 80-94.

Hopmamuenas (nopmamusno-npasoeas) numepamypa

3. ®enepanbubiii 3akoH Poccuiickoit deneparuu ot 22 urons 2008 .
No 123-®3 «TexHudeckuil perjiaMeHT O TPeOOBAHMSIX TMOXKAPHOW O€30IacHO-
ctu». Crarem 2, 17, 18, 19, 20, 21, 22, 23, 82, 141, 142, 143.

4. ITocranoBnenue IIpaBurensctBa Poccuiickoit @enepannu ot 25.04.2012
r. Ne390 «IIpaBuna mpoTtuBOomokapHOro pexuma B Poccuiickoit
denepauuny, . 20, 22, 40, 41, 42, 44, 151, 171, 186, 187, 188, 189, 190, 191,
201, 202, 349, 415, 418-426, 430, 458.

5. IlpaBuna ycTpoiicTBa 31EKTPOYCTAaHOBOK [TEKCT|: Bce NEUCTBYIOIIKE

paznensl [1Y3-6 u I1Y3-7. — HoBocubupck: Cub. yHus.u3zn-so, 2010. ['naBa
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1.3 m 1.3.10-1.3.11, Tabn. 1.3.4-1.3.7, 1.3.12-1.3.19, Ta6n. 1.3.13-1.3.18; I'naBa
3.1 m. 3.1.8- 3.1.13; I'masa 7.3, . 7.3.1- 7.3.52, 7.3.54-7.3.65, 7.3.66-7.3.131;
['naBa 7.4. . 7.4.1-7.4.45.

HononnumenvHnas

6. AmueB 1.U. KaGensubie uznenus [Tekcer]: CnpaBounuk / .M. Anwues.
— 3-e u3n., nepepad. u gomn. — M.: Beicir.mk., 2015. — C. 30-33, 62-65, 68-
80, 111-129, 134-147.

7. CagpponoBa WN.I'., CmupnoB B.I1., Cybaue C.B. OcHoBbI moxapHOi
0€30MacHOCTH NMPUMEHEHMSI JIEKTPOYCTAHOBOK: yuyeOHoe mnocobue. — Exare-
purOypr: ®I'6OY BIIO YpU I'TIC MYC Poccun, 2010. — C. 5-75.

8. [Moxapnast 6e30nmacHOCTh ANMEKTpUUecKuX ceteil [Tekcr]: yueOHoe moco-
oue / coct. : I.I'. Cadponosa, A.B. Bnosun, b.Il. CMupHoB. — ExaTepunOypr:
Ypu I'TIC MUC Poccun, 2014. — C. 5-195.

9. Yepkacor B.H., Kocrapes H.II. [Toxapnast 6€301MacHOCTb AJIEKTPOyCTa-
HOBOK [Tekct]: yueOnuk / B.H Yepkacos, H.II. KoctapeB. — M.: Akanemus
['TIC MYC Poccun, 2002. — C. 4-40, 41-50, 93-273.

10. MbutbarkoB M.T. O01m1ast 25IeKTpOTEXHUKA U TOkKapHas MPOPUIAKTHKA B
anekTpoycraHoBkax. — M.: Ctpornsaar, 1985. — C. 165-174, 187-203.

11. Cadponora W.I'., [lnaiinep H.B. [loxapnas 6e30mMacHOCTb 3IEKTPO-
YCTaHOBOK: METOJIMYECKUE YKa3aHUS MO BBITIOJHEHHIO KypCOBOTO MPOEKTA IS
ctynenToB no crnernuanbHoctd 40.05.03 - Cynebnas skcneptusa. — Exarepun-

oypr: Ypansckuiit uHCTUTYT [ TIC MUC Poccun, 2022. — C. 29-47,
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lIpoepammnoe obecneuenue

HanmenoBanue Pa3pabotunk
DNEKTPOHHBINA CITPABOYHHUK KaOeThHO-TIPOBOHUKOBOM
OAO «®Dapuanpy

MPOAYKIUHU
DNEKTPOHHBINA CIPABOYHUK AJI1 MOOUIIBHBIX TeTIe(OHOB
«OmnpeneneHue KIacCcoB B3phIBOOINIACHBIX U IT0XKapoonac- kadenpa [1bBD
HBIX 30H 110 ITYD»
DNEKTPOHHBINA CIPABOYHUK JJI1 MOOMIIBHBIX T€JIE(POHOB

kadenpa [1bsD
«PacmmdpoBka MapKUPOBKU IIEKTPUUECKUX Kabenei»

MuHMILIAKAT 10 TEMeE

10

11

MarHuTHbIN TyCKaTENb
cepuu [IM-700.
O603HaueHue B3PHIBO3AIUTHI

HMb
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Csetunpauk H3b-150M:
1 — 3ammTHAs CeTKa; 2 — B3PBIBOHEITPOHMUIIAEMBIN MTATPOH; 3 — OTPaKaTEeIb;
4 —mposop [IPKC; 5 — mtynep; 6 — kopryc; /7 — YIZIOTHUTEJIbHOE KOJIBIIO U

CaJIbHUK; 8 — KOIbI0; 9 — 3amuTHBIN kKonmnak; 10 — 1amMna HakaJIuBaHMS

Oo6mumii Bua ceetwibHuka CIIB-27M:
1 — 3ammTHAs penieTka; 2 — 3alUTHBIN KOIMNakK; 3 — KOpIyc;
4 — mpwIIMB JIJ1s1 BBIBO/IA KAOEIIs U YIUIOTHSIOINIETO YCTPOMCTBA; S — MOJIBECHOE

YCTPOMCTBO
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TEMA 4. Mo/iHHe3a1IIUTA ¥ 3aI[ATA 0T CTATHYECKOI0 JJIEKTPHYeCTBA

B pesynbTaTe n3ydeHus fTaHHON TEMbI 00y4JaeMbIe TOJDKHBI:

3HaTh: HOPMATHBHO-IIPABOBBIE aKThl B 00JIACTM aHAJIM3a TOXKAPHOU
OTMACHOCTH MPUMEHEHHS AJICKTPOYCTAHOBOK; KJIACCU(PUKAIUIO MOKAPOOTIACHBIX
U B3PBIBOOIIACHBIX 30H; CIOCOOBI 3aIIUTHI OOBEKTOB OT BO3JCUCTBHUS MOJHUH,
METOJIMKH BBITIOJIHEHUS IIPOBEPOUYHOI0 pacueTa 30H 3alTUThl MOJTHHUEOTBOIOB.

YMeTh: BBITIOJNHITH pacyeT MapaMeTPOB 30H 3aIIUTHI MOJTHUEOTBO/IOB;
npejiaraTh HaydHo 0OOCHOBAHHBIE CIIOCOOBI 3AIMTHI AJICKTPUUCCKUX CETeH U
AIIEKTPOYCTAHOBOK, 00ECIICUMBAIOIINE TOXKAPHYIO 0€30MacHOCTh AJIEKTPOyCTa-
HOBOK TE€XHOJOTHYECKUX TIPOIIECCOB MTPOU3BOICTB.

Baaaern: HaBbIKaMH YCIIOBHO OMPEIEIIATh KJIacC MOKapOB3PHIBOOITACHOM
30HBI; HABBIKAMHU OTIPEICIICHUS BBICOTHI M MTapaMETPOB 30H 3aIIUTHI MOJTHUEOT-
BOJIOB, TIPOBEACHHS TPOBEPKH COOTBETCTBHUS MOJHHE3ANTUTHI TPEOOBAHUSIM
HOPMAaTUBHBIX JOKYMEHTOB, HaBBIKAMHU Pa3paO0TKH OPTaHH3allMOHHBIX U TEX-
HUYECKUX MEPONPUATHI MO 00ECIEUEHUI0 MOKapHOU 0€30macHOCTH OOBEKTOB
OT pa3psA0B CTATUYECKOTO AJICKTPUUYESCTBA, MPSIMBIX YIapOB MOJHHHU U €€ BTO-
PUYHBIX MPOSBIICHUM; HaBBIKAMHU pabOThl ¢ HOPMATHBHO-TIPABOBOM JTOKYMEHTA-
IIUeH 110 OTPAaHUYCHUIO PA3BUTHS MOKAPOB OT Pa3PSAI0B CTATUICCKOTO DJICKTPH-

4CCTBAa, IIPAMBIX YIapOB MOJHUU K €€ BTOPHUYHBIX HpOﬂBHeHHﬁ.

IIepeyeHs BONPOCOB A/ MOATOTOBKHU K 324eTy 10 JaHHOU TeMe

1. B3pbIBo- U 10OkKapooIacHOCTh Bo3zeHcTBHS MojHMH. Kiaccubukanuys
3IaHUN U COOPYKEHHM TTO MOJTHUE3AINTE.

2. MOTHMEOTBOIbI: KOHCTPYKTUBHBIE TUIIBI U XaPAKTEPUCTUKH IIEMEHTOB.
AHaJIUTUYECKOE OTpeJIeSIieHUE MapaMeTpoB U rpaduyeckoe MOCTPOSHHUE 30H 3a-
IATHl MOJIHUEOTBOIOB.

3. TpeOoBaHMs K MOJHHME3AIIUTHBIM YCTPOMCTBAM 3/1aHUN U COOPY>KEHUI
PA3JIUYHBIX KaTEropuil. JKCIUTyaTalusl MOJHUE3AIUTHBIX YCTPOMCTB.

4. CtaTu4ecKoe IJIEKTPUYECTBO: MPUUMHBI U MecTa 00pa3oBaHMs, TIOXKap-
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Has OIIaCHOCTh.

5. CrocoOsl ycTpaHEHHS OMACHOCTH CTAaTHYECKOTO 3JIEKTPUYECTBA.

Jlureparypa, pekomMeHayemMas AJisi HOATOTOBKH BOINPOCOB 10 JAHHOM

Teme

OcHognas

1. YepxacoB B.H., 3sikoB B.M. OOGecnedenue mokapHOW O€30MacCHOCTH
aneKkTpoyctaHoBoK  [Tekcr]: yuebHoe mocobme / B.H. Uepxkacos,
B.U. 3p1ikoB. — M.: OO0 «M3nmarennsctBo «llokHayka», 2010. — C. 137-165,
373-382.

Hopmamuenas (nopmamusno-npasoeas) numepamypa

2. InCcTpyKIIMA O YCTPOMCTBY MOJHHUE3ALIUTHI 3[aHHUA, COOPYKCHHH U
npoMbIIUIeHHBIX KoMMmyHuKanuid: CO 153-34.21.122-2003. VtBepxkaena [lpu-
ka3zoM MuH. Poccuu ot 30. Uronsg 2003r, 2010. — 56 c.

3. MuCTpyKIMsI TIO YCTPOMCTBY MOJHHUE3AIUTHI 3AaHUNA U COOPYKCHUU:
PJ1 34.21.122-87. — Exarepunbypr: YpU I'TIC MUC Poccun, 1989. — 56 c.

Jlononnumenvhas

4. YepkacoB B.H., Kocrapes H.II. [ToxapHas 6e30macHOCTb AJIEKTpOyCTa-
HOBOK [Texkct]: yueonuk / B.H Uepkacos, H.I1. Koctape. — M.: Akanemus
['TIC MUC Poccun, 2002. — C. 90-93, 148-175, 237-239, 359-362.

5. MbutbHuKOB M.T. OO11as 37€KTPOTEXHUKA U TTOKapHas MPOPUIaKTUKA
B dJIeKTpoycTaHoBKkax. — M.: Ctporinzaat, 1985. — C. 293-303.

6. CapponoBa W.I'., IInatinep H.B. IloxxapHas 06e30macHOCTH 3JIEKTPO-
YCTAaHOBOK: METOJMYECKHE YKa3aHHsI MO BBIITOJHEHHIO KypCOBOI'O MPOEKTA IS
ctyneHToB no cnenuainbHoct 40.05.03 - CyneOHas skcneptusa. — Exatepun-

oypr: Ypansckuii uHCTUTYT ['TIC MUC Poccun, 2022. — C. 48-56.
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IIpoepammnoe obecneuenue

HaunmenoBanue Pa3paboTunk

Kommbrorepnas nporpamma «Pacuét MOJIHUEOTBOIOBY

kadenpa [1bsD
(cormacuo PJ] 34.21.122-87)
Komnrerorepnas nporpamma «Pacdu€r mosmHneoTBOOB 2.0»

kadenpa [1bsD
(cormacuo CO 123-34.21.122-2003)
DONEeKTPOHHBINA CIIPABOYHUK JJI1 MOOMIIbHBIX Telle(OHOB
«OmnpeneneHue KIaccoB B3phIBOONACHBIX U MOXKapoonac- kadenpa [1bsD
HbIX 30H 10 [TYD»

TEMA 5. Ob0ecnieueHue moKapHOi 0€30MaACHOCTH NMPH IKCILIyaTALUU
3JIEKTPOYCTAHOBOK

B pe3ynbTaTe u3ydyeHus JaHHON TEMbI 00y4aeMbl€ JI0JKHBI:

3HaTh: HOPMATHBHO-IIPABOBbIE AaKThl B OOJACTH aHAIM3a MOXKAPHOU
OIIACHOCTU NPHUMEHEHHMS 3JIEKTPOYCTAaHOBOK; IPUYHMHBI BO3SHUKHOBEHHMSI ITOTECH-
UAJbHBIX MCTOYHUKOB 3Q)KUTAaHUS CBA3AHHBIX C MPOXOXKIAECHUEM DJIEKTpUYE-
CKOT'O TOKa; YCTPOWCTBO, NPUHLMII IEUCTBUS U UCIOJHEHWE OCHOBHBIX BHJIOB
3JIEKTPOYCTAHOBOK; KJIACCU(UKALIMIO MOKaPOONACHBIX U B3PHIBOOMACHBIX 30H;
oOuue TpeOOBaHMs K BEIOOPY JIEKTPOYCTAHOBOK B IMOXaPOB3PbIBOONACHBIX 30-
HaX; OCHOBHBIE CITOCOOBI 00ECTICUeHUs TMOXKapHOUW OE30MaCHOCTH MPUMEHECHHUS
ANEKTPOYCTAHOBOK MPOU3BOJICTBEHHBIX M IPYTUX OOBEKTOB; METOAUKH BBIOJI-
HEHUs MPOBEPOYHOIO TEIUIOBOI'O pacyeTa CHUJIOBBIX M OCBETUTENBbHBIX CETEW;
CHOCOOBI 3alUThl OOBEKTOB OT BO3ACHCTBUSI MOJIHUM, METOJUKU BBINOJTHEHHUS
MPOBEPOYHOT0 pacyeTa 30H 3alIUThl MOJTHHEOTBOIOB.

YMeTh: IpUMEHSATh METOBI OLICHKU MOYXKAPHOW OIACHOCTH 3JIEKTPOYCTa-
HOBOK; MPOBEPATH COOTBETCTBUE 3aITPOCKTUPOBAHHOTO WJIM YCTAHOBJIEHHOTO HA
00BEKTE 3JIEKTPOOOOPYIOBAHMS KJIACCY 30HBI, KATErOpUM W TPYMIE B3PHIBO-
ONACHOW CMECH; BBINOJIHATh TEIJIOBOM PAaCyeT JJICKTPUUYECKUX CETEH; BBIINOJ-

HATH pacueT MapamMcTpoOB 30H 3alIMTLI MOJHHCOTBOAOB; IpCAjiaraTb Hay4dHO
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000CHOBaHHBIE CIOCOOBI 3aIIUTHI ANEKTPUUECKUX CETEH U DIIEKTPOYCTAaHOBOK,
o0ecrneunBaoIre MOXKapHyI0 0€30MacHOCTh 3JEKTPOYCTAHOBOK TEXHOJIOTHYE-
CKHX MPOLECCOB MPOU3BOJICTB.

Baaaers: HaBbIKaMH YCIIOBHO OINPENEIATH KIIACC MOXKapOB3PhIBOOIIACHOMN
30HbI; HaBBIKAMM AaHAJIM3a I[OXApPHOW OMNACHOCTU  3JEKTPOYCTAHOBOK;
HABBIKAMH MPOBEACHUS MPOBEPKU COOTBETCTBUS IJIEKTPOOOOPYI0BaHUSI O0OBEK-
TOB TpeOOBaHUSM MO OOECMECUCHUIO MOKAPHON 0€30MacHOCTH; HaBBIKAMU IPO-
BEJICHUS MPOBEPOYHOTO pACUETa CUIIOBBIX U OCBETUTEIIBHBIX CETEN HA COOTBET-
CTBME HOMUHAJIBHBIX IIAPAaMETPOB aIIIAPATOB 3AIUTHI I10 OTKIKOYAIOLIEH CIIO-
COOHOCTH B YCTaHOBJICHHBIX aBapHIHBIX pPEKUMaX pabOThl U CEUYECHUs MPOBO/I-
HUKOB I10 HAaI'PEBY; HaBbIKaMH ONPEJECICHNS BbICOTHI U IAPaMETPOB 30H 3AILUTHI
MOJIHUEOTBOJOB, MTPOBEACHHS MMPOBEPKU COOTBETCTBUS MOJIHHE3AIIUTHI TPEOO-
BaHMUSIM HOPMATUBHBIX JIOKYMEHTOB; HaBBIKAMH pa3paOOTKHA OpraHU3aLMOHHBIX
U TEXHUYECKUX MEPONPUATUN N0 00ECIEYEHHIO MOKAPHON 0€30IacHOCTH MpHU-
MEHEHHUS JJIEKTPOYCTAHOBOK OOBEKTOB; HAaBBIKAMHU padOThI ¢ HOPMATHUBHO-
[IPaBOBOM JIOKYMEHTALIMEW MO OIPAaHUYEHHUIO PA3BUTHA MOXKApPOB OT 3JIEKTPO-

YCTAaHOBOK Ha ITPOU3BOACTBC.

Ilepeyens BONMPOCOB /Jisi MOATOTOBKM K JK3aMeHY (3a4ery) Mo
JTAHHOWM TeMe

1. lenn u oOmras METOAMKA MPOBEPKU COOTBETCTBHS IJIEKTPOOOOPYI0Ba-
HUS, YCTPOMCTB MOJIHHME3AIIUTHI M 3aIUTHl OT CTATUYECKOTO JJICKTPUUECTBA
JNEHUCTBYIOLIETO 0OBEKTA.

2. [TocnenoBatenbHOCT, U METOJWKA OOCJCIOBAHMS OTIEITBHBIX BHUIOB
anekTpoobopynoBaHus. OleHKa MPOTUBOMOXKAPHOTO COCTOSIHUSI U pa3padoTKa

MIPOTUBOIOKAPHBIX MEPOITPUATHM.
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Jluteparypa, pekomMeHnayemasi AJisi HOATOTOBKH BOIPOCOB 1O JAHHOM
Teme
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3. IPUMEPBI PEHIEHHW TUITOBbBIX 3ATAY
TEMA 1. OcHOBBI NOKapHO# 0€3011ACHOCTH NPUMEHEHHSA
JJIEKTPOYCTAHOBOK
[IpakTnueckue 3agaHusi OUJIETOB MO JAHHOM TEME BKJIIOYAIOT 3aJa4d 110
pacimm(poBKe MapKHUPOBKU B3PHIBO3AIIMIIICHHOTO 3JIEKTPOOOOPYI0BAHHUSI, MIPO-
BEPKE COOTBETCTBHUS JIEKTPOOOOPYI0BAHMSI KJIACCY MOYKAPOOMACHON U B3PBIBO-
OIIACHOU 30HBI.

PaCCMOTpI/IM IMPUMCPBI pCHICHU psAda 3a1a4 110 I[ﬂHHOﬁ TCMC.

3.1. Pacuiughpoexa mapxuposeKu 63pvie0o3auiuiyyeHH020 I1eKmpooodopyooeanu.
3aoaua Nel. PacmmmdpoBaTb MAPKHPOBKY B3PbIBO3ALIUIICHHOIO

3jiekTpoodopynoBanus 2EXpIITS.

Pewenue
() (b, 1) Jlnst mpuBEIEHHON MapKHPOBKH B3PBIBO3AIIUIIEHHOTO 3JIEKTPO-
t3
=\ N
9 000pynoBaHus B NIEPBYIO OUYEPE/b OMPEACISIETCS, B COOTBETCTBUU C

w KakKuM HOPMATHBHBIM JOKYMEHTOM H3TOTOBIIEHO U TTPOMapKUPOBA-
HO 3JIEKTPOOOOPY0OBAHHE.

B mapkupoBke nmeercs 3Hak Ex (Explosionproof — e3pwisozawuuernnuolii)
— 3HAaK, YKa3bIBAIOIINUNA HA TO, YTO JIEKTPOOOOPYTOBAHHE COOTBETCTBYET KJIAC-
cuuKalmu 1 MapKUpoBke 3ekTpoodopynoBanus no 'OCT 12.2.021.76 unu
no denepanbHoMy 3akoHy Poccuiickoit denepannu ot 22 utons 2008 r. No 123-
®3 «Texnuueckuii periaMeHT 0 TpeOOBaHUSIX MTOKAPHON O€30TTaCHOCTH.

2) Cornacho ITYD 7.3.37 wun @3 Ne 123 cr. 23, 1. 8 cHavaya onpezes-
eM o01iee 0003HaYEHUE KaXK0TO M3 3HAKOB, MPUBEICHHBIX B MAPKUPOBKE.
2EXpIITS
Mapxkuposka o 'OCT 12.2.020-76
2 — YpOBEHb B3PHIBO3AIIUTHI,

Ex — 3Hak cranmapra;

P — BUJI B3PBIBO3AILINTHI;
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Il — rpymnma »1ekTpoobopyI0BaHuUS;
T3 — TemnepatypHslid KJ1acc 371€KTPOOOOPYTOBAHHUS.

CrneayroomumM maromM HeoOX0AUMO JJI ONPEEICHHOTO HaMHU KaXKJI0TO U3
oOuux 3HaKkoB (kpome EX) onpenenuTs KOHKPETHOE Ha3BaHUE WJIU 3HAYCHUE.

3) 3nak 2 — TOKa3bIBaeT, YTO DJIEKTPOOOOPYIAOBAHHUE HMEET YPOBEHb
B3PBIBO3AIIUTHI «IJIEKTPOOOOPYIOBAHUE TOBBIIIEHHON HAJIEKHOCTH MPOTUB
B3PBIBAY.

YCTaHOBIEHO TpU  YPOBHS  B3PBIBO3ALIUTHI  AJIEKTPOOOOPYAOBAHUS
(ITY3 7.3.32, @3 o1 22.07.08 Ne123-D3 cT. 23, n.2):

ypoBeHb 0 — «Oco00B3pBHIBOOE30MACHOE IEKTPOOOOPYI0BAHUE

ypoBeHb 1 — «B3pbpiBoOe30onacHoe 351eKTpooOOpy10BaHUE

YPOBEHb 2 — «IJIEKTPOOOOPYI0BAHUE MOBBIINICHHON HAAEKHOCTH MPOTUB
B3pPBIBa»

4) 3HaK p — MOKAa3bIBACT, YTO JICKTPOOOOPYAOBAHHUE UMEET BHl B3PHIBO-
3aIUTHI «3aMoMHEHUE WJIM MPOJyBKAa OOOJOYKH MOJ MU30BITOYHBIM J1aBIIEHUEM
3aIUTHBIM Ta30M.

VYCTaHOBJEHBI CIEAYIOMIME BHIIBI B3PBIBO3AIIUTHI AJIEKTPOOOOPYAOBAHUS
(ITYD 7.3.33, @3 o1 22.07.08 Ne123-d3 ct. 23, 11.5):

d — B3phIBOHENPOHMIIAEMAas 000JI0YKa;
P — 3aloJIHEHUE WJIU MPOAYBKa OOOJOUYKH TMOJ M30BITOYHBIM JaBIECHHUEM
3aIIUTHBIM Ta30M;
| — uckpoOe3omacHas 3JCKTpUIecKas 1elb;
J — KBapLEBOE 3ar0JHEHNE 000JI0YKH C TOKOBEAYILIMMH YaCTSMU;
0 — MacJIsTHOE 3aMO0JIHEHNE 000JI0YKH ¢ TOKOBEIYIIIUMH YaCTIMU;
S — CHeIMaIbHBIA BHJT B3PHIBO3AIINTHI;
€ — 3allMUTa BUJIA «E».
5) 3nak II — moka3ssIBaeT, 4TO AIEKTPOOOOPYIOBAHUE SBISCTCS B3PHIBO-

3alllMIIEHHBIM 71 B3pbIBOOMAcHbIX cMmeceil kateropuu 1A, 1B, 1IC (ITYD.

Ta6u. 7.3.6).
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B cootercTBuu ¢ I1YD, 7.3.34 (Taba. 7.3.5) u @3 ot 22.07.08 Ne 123-D3
CT. 23, n. 6 B3pBIBO3AUIUIIEHHOE AJIEKTPOOOOPYIOBaHUE B 3aBUCUMOCTH OT 00-
JaCTH TPUMEHEHUs MOApAa3AeNAeTCs Ha JBE IPYHIbl. DIEKTPOOOOpPYIOBaHUE
rpynnsl 1I, nMeroniee BUIbI B3pHIBO3AIIUTHI «B3PBHIBOHEIIPOHHIIaEMasi 000JI0Y-
Ka» U (WIm) «ucKkpoOe3omacHasl JIEKTpUUeCcKas 1LeMby, Moapa3eseTcss Ha TpU
MOJATPYIIIbI, COOTBETCTBYIOIME KATETOPUSIM B3PHIBOOMIACHBIX CMECEH COTJIACHO
[1YD, tabn. 7.3.6 (7.3.35) u @3 ot 22.07.08 Ne 123-03 (cr1.23, 0. 6). [loarpyn-
bl AJIeKTpooOopyaoBanus rpymnmsl [ ¢ BugamMu B3pbIBO3aUTEI d, 1 TPUBEICHBI
I1YD. 7.3.6.

I wnu 11 — rpynna 31ekTpoodopy0BaHUs.

ITA, IIB u IIC — moarpymnmsl 3J1eKTpo0OOpyA0BaHUS.

3HaK TPYMIBI WK MOATPYIIIBI ONPEAEISIeT sl KAKUX KaTerOpHil B3PhIBO-
OMMACHBIX CMECEU 3JIEKTPOOOOPYAOBAHUE SBIIAECTCS B3PHIBO3ALIMIIEHHBIM U OY-
JIET COXPaHATh CBOU CBOMCTBA 110 B3PBHIBO3AILUTE MPHU IKCILUTyaTaIUH.

6) 3nak TS — moka3eIBaeT, YTO AIEKTPOOOOPYIOBAHHE SIBIISIETCS] B3PHIBO-
3aIMIIEHHBIM JJIs B3pbIBOONAcHbIX cMeceit rpymm T1, T2, T3, T4, TS (ITYD.
Ta6n.7.3.7).

Jlnst snexTpoobopynoBanus rpynmsl I (B 3aBUCMMOCTH OT 3Ha4Y€HHS TTIpe-
JIeJIbHOM TeMIepaTyphl) YCTaHABIMBAIOTCS IIECTh TEMIIEPATYPHBIX KIJIACCOB, CO-
OTBETCTBYIOIIMX Tpynnam B3pbiBoonacHbeix cmeceit (I1YD, 7.3.36, tabn. 7.3.7,
@3 ot 22.07.08 Ne 123-®3, ct. 23, 11.7).

3HaK TemIepaTypHOro Kjiacca ONpenessieT JUIsl KaKuX TpyMN B3pbIBO-
OMMACHBIX CMECEU 3JIEKTPOOOOPYJOBAHUE SBIIAECTCS B3PHIBO3AIIMIIEHHBIM U OY-
JIET COXPaHATh CBOU CBOMCTBA MO B3PHIBO3AILUTE MPU IKCILUTyaTaI[|H.

7) OmnpenenuvB 3HAUYCHUS BCEX 3HAKOB, BBl JOJKHBI MOJYYUTH MOJIHYEO
pacumGppoBKY MAPKUPOBKH B3PBIBO3AIIMILEHHOTO 3JIEKTPOOOOPYAOBaHUS, MPHU-

BCJACHHYIO HUKC!:
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1EXpIITS

Mapxkuposka no 'OCT 12.2.020-76

2 — YpPOBeHb B3PbIBO3AIIUTBI: «JIEKTPOOOOPYI0BAHHE TOBbIIIEHHOH
HA/IeKHOCTH NMPOTHUB B3PbIBA»;

Ex — 3Hak craHgapra;

P — BUA B3pbIBO3AIIMTHI: «3amojHeHHe UM NMPOAYBKA 000JI0YKM MO W3-
OBITOYHBIM JIaBJIEHUEM 3AIMUTHBIM I'a30M»;

Il — rpynma j3JieKTpo00Opya0OBaHUsl. DJIEKTPOOOOPYI0BAHHE SIBJISAETCS
B3PbIBO3AIIUIICHHBIM ISl B3PBIBOONACHBIX cMecell kateropuu IIA,
IIB, IIC (ITY2. Ta6.1.7.3.6);

T5 — TeMnepaTypHblii Kjaacc 3J1eKTPO00OPyI0BaHMs. DJIEKTPOOOOPYI0Ba-

HHUHE HABJACTCA B3PbIBO3AIMMINCHHBIM /JIsI B3PbIBOOIIACHBIX cMmecei

rpynn T1, T2, T3, T4, TS (ITYJ. Ta64a.7.3.7).

3aoaua Ne2. PacmmmdpoBartb MApPKHUPOBKY B3PbIBO3ALIUIIECHHOIO

H3T4 | (H)
3JIEKTPOO0OPYA0BAHUSA

Pewenue
A\ 1) Jlns mpuBEICHHON MapKUPOBKH B3PBIBO3AIIUIIICHHOTO 3JIEKTPO-
<,
13
Y\ A Y  obopynoBaHHUs B IIEPBYIO OYEPENb OMPEAEISETCS, B COOTBETCTBUU C

w KakKuM HOPMaTHBHBIM JOKYMEHTOM H3TOTOBJIEHO M IPOMAapKUpPO-

) BaHO 3JIEKTPOOOOPYIOBAHUE.

B MapkupoBKe 3HAKM PaCIIONOKEHBI BHYTPH NPSMOYTOJIBHOM U KPYTJION
paMoOK MO3TOMY OMpPEIEIIIeM, YTO 3JIEKTPOOOOpPYyAOBaHNE COOTBETCTBYET Kilac-
cu(uUKaI 1 MapKUPOBKE 3J1eKTpoobopynoBanus o [TMBPO.

2) Cornacuo ITYD, mpunoxenne 2 k I'maBe 7.3. m.1 cHayana onpezensemMm
oOmree 0003HaYEHUE KAXKIOTO M3 3HAKOB MPUBEICHHBIX B MapkupoBke. Ciemny-

IOIIHUM IIIaroM HEOOXOAUMO JIJIsi ONIPEACIICHHOTO HaMU KaX0To U3
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B npsiMoyroJibHOM paMKke:

3nak H — mokassiBaeT, 4T0 37€KTPOOOOPYI0BAaHUE UMEET YPOBEHD B3PHI-
BO3AIUTHI «JIEKTPOOOOPY/I0BAHNE TOBBIIIIEHHOW HAaJECKHOCTU MPOTHUB B3PbI-
Ba». [1o 'OCT 12.2.020-76 3HaK ypOBHS «2».

YCTaHOBIEHO TpPH  YPOBHS  B3PBIBO3AIIMUTHI  AJIEKTPOOOOPYAOBAHUS
(ITYD, Ipunoxenue 2 x rnase 7.3 m. 2 ):

ypoBeHb O — «Oco00B3pEIBOOE30TIACHOE IIEKTPOOOOPYTOBAHHEY |

ypoBeHb B — «B3pbiBoOe30nacHOE 37€KTPO000PYI0BAHUEY,;

ypoBeHb H — «DnexkTpooOopyioBaHuE MOBHIIIIEHHOW HAJACKHOCTH MPOTUB
B3PBIBaY.

Kpome Toro, Bam Heob6xoaumMo onpeieTuTh COOTBECTBYIONIHM 3HAK YPOBHS
no 'OCT 12.2.020.76 (ITYD. 7.3.32) mwim @3 Ne 123 (cT. 23, 1. 2).

«Oco00B3pEIBOOE30TTACHOE IICKTPOOOOPYI0BaHNEY» — 3HAK YPOBHS O;

«B3prIBOOE30MaCHOE ANEKTPOOOOPYI0BAHNE» — 3HAK YPOBHS 1;

«INEKTPOOOOPYAOBAHNE TMOBBIICHHONW HAJIE)KHOCTU MPOTUB B3PHIBA» —
3HaK YpPOBHS 2.

3Hak 3 — MOKa3bIBAET, YTO DJEKTPOOOOPYAOBAHUE SIBISETCS B3PHIBO3a-
IIUIIICHHBIM TSI B3PBIBOOIIACHBIX cMecel kaTeropuu 1, 2, 3.

T.x. 3 — 3TO HauWBBICIIAs] KATErOPHUs B3PHIBOONIACHOM CMECH, ISl KOTOPOH
ANEKTPOOOOPYI0BAHUE SBIISETCA B3PhIBO3AIMIIEHHBIM, 3HAYUT, 3JIEKTPOOOOPY-
JIOBAaHHUE SIBJISIETCA TAKKE€ B3PBIBO3AIIMIICHHBIM JI1 B3PBIBOOMACHBIX CMECEH
OTHECEHHBIX, coriacHo Tadu. I1 1.1. (ITYD, IIpunoxenue 1 k rnase 7.3) k MeHee
OTaCHBIM KaTETOPHUSIM.

1, 2, 3, 4 — kaTeropuu B3peIBOONacHBIX cMmecelt mo ITMBPD.

3nak T4 — nokassIBaeT, 4TO JEKTPOOOOPYAOBAHUE SIBIISIETCA B3PbIBO3a-
HIMIIEHHBIM JUIs B3pbIBOOIACHBIX cMecei rpynn T1, T2, T3, T4.

T.x. T4 — 3TO HauBBICIIAs TPYIIA B3PHIBOONACHOM CMECH, i1 KOTOpPOH
ANEKTPOOOOPYIOBAHUE SIBISIETCSl B3PBHIBO3AIIMILEHHBIM, 3HAUUT 3JEKTPOOOOpY-

AOBAHUC ABJICTCA TAKKSC B3PBIBO3AINUINCHHBIM AJIA B3PBIBOOIIACHBIX cMmeceit
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OTHEeCeHHBIX, coriacHo Tabiu. I1 1.2. (ITYD, Ilpunoxenue 1 x ['mase 7.3) k Me-
HEe OMACHBIM IpyIam.

T1, T2, T3, T4, TS — rpynnsl B3pbiBoonacHbIx cMecel o [TMBPO.

B kpyribix pamkax:

3nak H — noka3pIBaeT, 4TO 3JIEKTPOOOOPYAOBAaHUE UMEET BUJI B3PbIBO3a-
i Thl «lloBBINIEHHAsS HAJIEAKHOCTH MPOTUB B3PbIBA (3aILUTA BUJA KE»)».

3nak B — nokasbIBaeT, 4TO IEKTPOOOOPYOBAHNE UMEET BUJ B3PHIBO3a-
U THl «B3pbIBOHENPOHUIIaEMas 000JI0UKaY.

[TMBPD ycTaHOBIEHBI CIEAYIONIME BUJIBI B3PHIBO3AIIUTHI JIECKTPOOOOPYI0-
Banus (ITYD, npunoxenne 2 k [nase 7.3 m.2):

B — B3pbiBoHenmpoHuiiaemasi 000J104Ka;

[T — 3anonHenue Wik NpoayBKa 000JI0UYKH MO U30BITOUYHBIM JaBICHUEM
3aIUTHBIM T'a30M;

N — Mckpobe3ornacHas deKTpruiecKas 1elb;

K — KBaprieBoe 3anonHeHne 000J04KH ¢ TOKOBEAYIIUMH YaCTIMU;

M — MacasHoe 3anojiHeHre 000JI0YKH ¢ TOKOBEAYIIIUMH YaCTsIMU,

A — ABTOMaTH4ECKOE OTKIIFOUEHUE OT UICTOUYHHKA 3IEKTPOIHEPTUH;

C — CrienmanbHbIA BUJ B3PBIBO3AIIUTHI;

H — IloBeIlieHHAs: HAE)KHOCTH ITPOTUB B3pPbIBA

3) OnpenenvB 3HAYCHHS] BCEX 3HAKOB, BBI JOKHBI MOJYYHUTH IMOJHYIO

pacmrppoOBKY MAPKHUPOBKHU B3PHIBO3AIUIIICHHOTO, PUBEICHHYIO HUXKE:

H3T4 | (H)

Mapxkuposka no IIMBPD

B npsaMoyrojbHoi pamke:
H - ypoBeHb B3pBIBO3AIIUTHI: «DJIEKTPOOOOPYAOBAHME IOBBLIINICHHOH

Haje:KHOCTH NPOTHUB B3pbiBay. 1o 'OCT 12.2.020-76 3Hak ypoBHHA «2»;
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3 — HAUBBICHIAS KAaTeropusi B3pbIBOONACHOI CMeCH, VIS KOTOPOii 3JIEKTPO-
0o0opy10BaHHe FBJISIETCHA B3PHIBO3AIIMIIEHHBIM. JJIEKTPOOOOPYI0BaAHNE
SIBJISICTCH B3PbIBO3AIIMINEHHBIM /Uil B3PBIBOONACHBIX CMeced KaTeropui
1,2, 3;

T4 — HauBbIcHIas rpynmna B3PbIBOONACHOH CMeECH, JJISI KOTOPOil 3JeKTPO-
00opya0oBaHHMe SBJISIETCH B3PbIBO3AIIMIIEHHBIM. JJIEKTPOOOOPYI0BAHHUE
SIBJISIETCS B3PbIBO3AINMIIEHHBIM JI B3PbIBOONACHBIX cMeceil rpynm T1,
T2, T3, T4.

B xkpyribix pamMmkax:

H — Bua B3pbiBo3amuThi: «IloBbIIIeHHAS] HAIEKHOCTH MPOTHB B3PbIBAY.

B — Bua B3pbIBO3aIINTHI: «B3pbIBOHENPOHNIIAEMAs 000J10YKAY.

3aoaua Ne3. PacumdpoBarh MapKHPOBKY B3PbIBO3ALUIIECHHOIO
3jiekTpoodopynoBanust H2b.
Pewenue
1) JIist mpuBEACHHOW MAapKUPOBKH B3PHIBO3AIIUIIEHHOTO 3JIEKTPO-
00Opy/lI0BaHUSl B MEPBYIO OYEpPE]b ONPEAENAETCS B COOTBETCTBUU C

KaKuM HOPMATUBHBIM JOKYMCHTOM HM3IOTOBJICHO W IIPOMApPKHUPOBAHO

AIEKTPO0OOPYI0BAHHE.

B mapkupoBKe BCETO TpH 3HAKA 0€3 pa3IMYHBIX paMOK, OTCYTCTBYET 3HAK
Ex, moaToMy ompepensieM, 4To 3JIEKTPOOOOPYI0BaHHUE COOTBETCTBYET KJIACCH-
dbuKkamm 1 MapKUpoBKe eKTpoodopyaoBanus o [INBD3.

2) Cormacuo ITYD, [Ipunoxenne 3 k miaBe 7.3, CHavaia onpeaessieM 00-
niee 0003HaYCHUE KaX0TO U3 3HAKOB, MPUBEICHHBIX B MAPKHUPOBKE.

CrneayromumM maroM HeoOX0aUMO IS OTIPESICHHOTO HaMH Ka)KJIOTO U3
o0ITMX 3HAKOB OMPEICTUTH KOHKPETHOEC Ha3BaHHUE UJTU 3HAYCHUE.

3nak H — moka3zbiBaet, 4To 3J€KTpOo0OOpYyI0BaHHE UMEET BHUJ] B3PHIBO3a-

IITUTHI «IToBbIIIEHHAS HaIACKHOCTD IIPOTUB B3PbIBA».
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Bubl B3phIBO3ALIUTHI 3JIEKTPOOOOPYIOBAHUS B MApPKUPOBKE 10 B3pPHIBO3a-
nte o [TMB3 o6o3nauvatorcst Temu ke OykBamu, uto u o [IMBPD (ITY D, [Tpu-
Joxenue 3 k riase 7.3).

[TNBP3 ycTaHOBJIEHBI CIIEAYIONINE BHUIbI B3PIBO3AIIUTHI AIEKTPOOOOPYI0-
Banus (ITY D, Ilpunoxenue 2 k rnase 7.3 m.2):

B — B3pbiBoHenpoHuiiaemas 000J104Ka;

[T — 3anonHenune Wik NpoayBKa 000JIOUYKH MO U30BITOUHBIM JIABIICHHUEM
3aIlUTHBIM Ta30M;

N — Mckpobe3oracHas deKTpuiecKas 1ellb;

K — KBaprieBoe 3amnonHeHne 000J049KH ¢ TOKOBEAYIIUMH YaCTIMU;

M — MacnsHoe 3aroiHeHre 000JI0UYKH C TOKOBEAYIIIUMU YacTSIMHU;

A — ABTOMaTHYECKOE OTKIIIOUEHUE OT UCTOUHHKA IJIEKTPOIHEPTUH;

C — CrienmanbHbIA BUJ B3PBIBO3AIIUTHI;

H — IToBbIIEHHAs HA/IEKHOCTh MPOTUB B3pPbIBA

3Hak 2 — TOKa3bIBaeT, YTO 3JIEKTPOOOOPYAOBAHHUE SIBISCTCS B3PBIBO3a-
UIUIIEHHBIM JJIs1 B3PBIBOOMACHBIX cMecel kaTeropuu 1, 2. Hanmuuue sToro 3Haka
(mudpsl 2) MOKa3bIBae€T TAaKXKE, YTO B DIEKTPOOOOPYIOBAHUU HMEETCS BUJ
B3PBIBO3aAIIUTHI «B3pbIBOHENPOHUIIAEMast 000JI0UKA.

T.x. 2 — 3TO HauBbICIIAsl KATETOPHS B3PHIBOOMIACHOW CMECH, JJII KOTOPOM
ANEKTPOOOOPYIOBAaHUE SBIISETCS B3PHIBO3AIIUIIICHHBIM, 3HAYUT 3JIEKTPOOOOPY-
JIOBAaHUE SIBIIIETCS TAKKE B3PBIBO3ALIMIIEHHBIM [JI1 B3PBIBOONACHBIX CMECEH,
oTHeceHHbIX coriacHo Tabm. IT 1.1. (ITYD, Ilpunoxenue 1 k rimase 7.3) Kk MeHee
OTaCHBIM KaTETOPHUSIM.

1, 2, 3, 4 — kaTeropuu B3peIBOONacHBIX cMmecelt mo ITMBPD.

Kpome Toro, 0603HaueHrne HaWBBICHIEH KAaTErOpPUM B3PHIBOOIMIACHONU CMe-
CH, JJISI KOTOPOH 3JEKTPOOOOPYHAOBaHUE SIBJISIETCS B3PHIBO3AIIUIICHHBIM, YKa-
3bIBAETCS] B MAPKUPOBKE B TOM CJIy4ae, €CIM B3PhIBO3AIINTA 000PYI0BAHUS WITH
OTJICJIbHBIX €ro 4YacTedl o0ecrneunBaeTcsl B3PHIBOHENPOHHUIIAEMON O00O0JIOUKOM,

T.C. UMCCT BUJ B3PbBIBO3aIlIUTEI ((BSpBIBOHerOHI/IHaeMaH 000J10YKa.
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3nak b — noxasbIBaeT, 4TO AIEKTPOOOOPYOBAaHUE SIBIISIETCS B3PbIBO3a-
LIMILIEHHBIM JUISl B3pBIBOOIIACHBIX cMecen rpymi A, b.

T.k. b — 3T0 HamBbICIIasA TpyIIa B3PHIBOOIIACHOW CMECH, IJII KOTOPOU
AIEKTPOOOOPYIOBAHUE SIBISIETCSI B3PBHIBO3AIIMILIEHHBIM, 3HAUUT 3JIEKTPOOOOpY-
JIOBAHUE SIBJISICTCS] TAK)KE B3PBIBO3AILIUILIECHHBIM U JJIS1 B3PBIBOOIIACHBIX CMECEH,
oTHeceHHbIX coriacHo Tabu. I 1.3. (ITYD, Ilpunoxenue 1 k ['mase 7.3) k MeHee
ONACHBIM T'PYIIIaM.

B koHie pacum@poBku MapkupoBku Bam HeoOXoAuMO yKa3aTh YCIOBHO
JUTSL TIPOBEPKU COOTBETCTBUS, K KAKOMY YPOBHIO MOKHO OTHECTH 3JIEKTPOOOO-
PYAOBAaHME C 3aJaHHOM MAPKHPOBKOW M OMNPEACIUTh €ro 3HaK II0
['OCT 12.2.020-76.

Hanuuue OykBbl H mokasbiBaeT, 4TO AJIEKTPOOOOPYIOBaHUE YCIOBHO
MOXHO OTHECTH K YPOBHIO B3PBIBO3AILIUTHI: «IIEKTPOOOOPY/IOBAHUE TMOBBI-
HIEHHOW HajeXHOCTU TTPOoTUB B3pbiBay (IIY 3. Ilpunoxenue 3 k rinase 7.3). Ilo
['OCT 12.2.020-76 3HaK ypOBHS — «2».

K ypoBHIO «DnekTpooOopya0oBaHUE TMOBBINICHHOW HAJEKHOCTH TMPOTHB
B3pPbIBa» OTHOCHUTCS JIEKTPOOOOPYIOBAaHUE, UMEIOIIEE B MAPKUPOBKE IO B3PHI-

BozamuTe OykBY H, a Taxxe ungpy 2 nepen 0ykBoii U (1.e. 21), Hanmpumep:

2Uu 210

MHB, HOT', H2A, HIT/1, HOA, : 51
oenzon  800opoo

T. II.

DIIeKTPOOOOPYI0BAHKE C OCTATBHBIMU MAPKUPOBKAMH IO B3PHIBO3AIIUTE,
BeITIOTHEHHBIMU 110 [TMIBD, cnexyer oTHOCHUTH K ypoBHIO «B3pbeiBoOe30macHoe
AIEKTPOOOOPYI0BAHUEY.

Kpome Toro, Bam Heo6xoaumMo onpeieTuTh COOTBECTBYIOIINMA 3HAK YPOBHS
no 'OCT 12.2.020.76 (ITY3. 7.3.32) i ®3 Ne 123 (cT. 23, 1. 2).
«Oco060B3pBIBOOE30IIACHOE JIEKTPOOOOPYA0BaHUE» — 3HAK YpPOBHS 0);
«B3pbIBOOE30MACHOE ANEKTPOOOOPYI0BAHNE» — 3HAK YPOBHS 1;
«INeKTpOOOOPYAOBAaHNE TOBBIIEHHONW HAJIE)KHOCTU MPOTUB B3PhIBA» —

3HAaK ypOBHA 2.
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3) OmnpenenuB 3HAUYCHUS BCEX 3HAKOB, BBl JOJDKHBI MOJYYUTH MOJIHYEO
pacmuppOBKY MapKUPOBKH B3PHIBO3AIIUIIEHHOTO JIEKTPOOOOPYAOBAHUS, TTPH-
BEJICHHYIO HUXKE!

H2b

Mapxkuposka no I[IMBD

H — Buj B3pbiBo3amuThi: «IloBbIINIEHHAS] HA/IEXKHOCTH MPOTHUB B3PbIBA»;

2 — HAUBBICHIAS KAaTeropusi B3PbIBOONACHOI CMeCH, VIS KOTOPOii 3JIEKTPO-

00opyaoBaHHMe SBJISIETCH B3PbIBO3AIIMIIEHHBIM. JJIEKTPOOOOPYI0BAHUE

SIBJISIETCS] B3PbIBO3AIUMILEHHBIM JUISI B3PbIBOONACHBIX CMecel KaTeropui

1, 2. O603HaYeHNe KATErOPUN B3PbLIBO3AMMUTHI NMOKA3HIBAET, YTO B3PbIBO-

3alIUTA 3JIEeKTPO0OOPY/I0BAHNS WM OTAEJbHBIX €ro Yacreil odecneuynBaer-

csl TaK:Ke BH/IOM B3PbIBO3AaIIUTHI «B3pbIBOHeNpOHUIIaeMast 000109Ka»;

b — HauBBICHIasi TPYNIIA B3PHIBOONMACHON CMECH, VI KOTOPO# 3J1eKTP0000-

PyOBaHMe ABJSIETCH B3PbIBO3AIIUIIEHHBIM. JJIEKTPOOOOPY10BAHHE SIBJISI-

eTCs B3PbIBO3AIMIIEHHBIM 1JIS B3pbIBOONIACHBIX cMecell rpynn A, b.
OTHOCHM K YPOBHI B3PBIBO3AIIUTHI: «DJIEKTPOOOOPYI0OBAHUE IO-

BBILICHHON HaJe:KHOCTH nNpoTuB B3pbiBa» (IIYD. Ilpuiaoxkenue 3 k

raase 7.3). ITo 'OCT 12.2.020-76 3HaK yPOBHSI — «2».

3aoaua Ned. PacmmdpoBaTtb MAPKHPOBKY B3PbIBO3AIIUIIICHHOTO
JekTpoodopyroBanusa MO/
Pewenue
é‘y 1) Jlns mpuBEICHHONH MApKMPOBKH B3PBIBO3AIIMIICHHOTO 3JIEKTPO-
\ 000pyI0BaHUs B MEPBYIO OUepe/b ONpPEIEIsSeTCs, B COOTBETCTBUU C
w} KaKUM HOPMATUBHBIM JOKYMEHTOM HU3TOTOBJICHO U MPOMAPKUPOBAHO

AIEKTPOOOOPYI0BAHUE.

55



B mapkupoBke Bcero Tpu 3Haka 0€3 pa3IMyHbIX paMOK, OTCYTCTBYET 3HAK
Ex, mostomy omnpenensieM, 4To 3JEKTpooOOpyAOBaHUE COOTBETCTBYET KJIACCH-
dbuKkaimm 1 MapKUpoBKe 3J1eKTpoodopyaoBanus o [TNMB3.

2) Cornacho ITYD, npuitoxxenue 3 k riaBe 7.3. CHavyasa omnpeaessieM o0-
mee 0003HaYCHUE KaXI0T0 U3 3HAKOB MPUBEICHHBIX B MAPKUPOBKE.

CrneayroomumM maromM HeoOX0AUMO AJI ONPENEICHHOTO HaMHU KaXKJI0TO U3
o0IMX 3HAKOB OMPEICTUTh KOHKPETHOE Ha3BaHNUE WUJTU 3HAYCHUE.

3nak M — MOKa3bIBaeT, YTO 3JIEKTPOOOOPYJOBAHUE HUMEET BH]I B3PHIBO-
3amuThl «MacsiHOE 3aM0JTHEHHE 000JI0UKIY.

Buibl B3pBIBO3AIINTEI 3JIEKTPOOOOPYAOBAHUS B MAPKUPOBKE 10 B3PHIBO3a-
nmre 1o [IMB3 ob6o3Hauatorcst Temu xe OykBamu, uto u o [IMBPD (ITY 3, Tlpu-
JokeHue 3 Kk riaBe 7.3).

[TNBPD ycTaHOBNEHBI CAEAYIONIME BUJIBI B3PHIBO3AIIUTHI JIEKTPOOOOPYI0-
Banus (I1YD, npunoxxenue 2 x ['nmase 7.3 m.2):

B — B3pbiBoHEnpoHuIaemasi 000JI04Ka;

[T — 3anosHeHne WU TMPOYBKAa 000JOUYKH MO H30BITOYHBIM JABICHUEM
3aIUTHBIM I'a30M;

N — NUckpobe3omnacHas daeKTpruyecKas 1erb;

K — KBapiuieBoe 3anonHeHne 0007109KH ¢ TOKOBEIYIIIUMHU YaCTIMU;

M — MacnsiHoe 3anojiHeHre 000JI0YKH C TOKOBEAYIIIMMU YaCTsIMU,

A — ABTOMaTH4ECKOE OTKIIFOUEHUE OT UICTOUYHHKA 3IEKTPOIHEPTUH;

C — CrienimanbHbIA BUJ B3PHIBO3AIIUTHI;

H — IToBeIieHHAs: HAJIE)KHOCTH MTPOTUB B3PbHIBA.

3nak (0 — mokaspIBaeT, YTO AJIEKTPOOOOPYAOBAHHE HE UMEET BUJA B3PHI-
BO3alIUThl «B3pbhIBOHENTPOHUIIaEMasi 000JI0YKa» U SIBJIAETCS B3PHIBO3AIIMIICH-
HBIM JIJI1 B3pBIBOOMACHBIX CMecel KaTeropui 1, 2, 3, 4.

T. K. BMECTO 3HaKa HAWBBICIIEH KATErOPHM B3PBIBOOMACHOW CMECU Ha
BTOPOM MECT€ B MapKHPOBKE CTOUT 3HAK «HOJIbY», 3HAUUT, Y JAHHOTO AJIEKTPO-

0o0OpyZIOBaHUSI B3pPHIBO3AIMTA HE OOECMEeYMBACTCS B3PHIBOHEIIPOHHUIIAEMON
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000JI0YKOM, a oOecreunBaeTcsi OCTalbHBIMM BHIAMH B3PBIBO3AIIUTHEI U 3TO
AIEKTPOOOOPYIOBAHNE SIBISICTCS B3PBIBO3ANTUINICHHBIM JIJIT BCEX KaTETOPHIA
B3phIBoOIacHBIX cMecelt (ITY D, npunoxxenue 3 k rimase 7.3. 1. 0).

1, 2, 3, 4 — kaTeropuu B3pbsIBOONacHbIX cMmecelt o [TMBPD.

3nak /[ — moKa3bIBaeT, YTO AJIEKTPOOOOPYIOBAHKE SBIISICTCS B3PHIBO3a-
HIMILIEHHBIM JJIs1 B3pBIBOOIIACHBIX cMecelt rpynn A, b, I, 1.

T.x. JI — 370 HauBpICIIas rpynmna B3pbIBOONACHOM CMECH, I KOTOPOH
AIEKTPOOOOPYIOBaHUE SIBISETCS B3PhIBO3ALTUIIICHHBIM, 3HAYUT, 3JIEKTPOOOOPY-
JIOBAaHUE SIBIISIETCS] TAK)KE B3PBIBO3ZAIIMIIECHHBIM U JJISI B3PBIBOOIIACHBIX CMECEH
oTHeceHHbIX coryacHo Taom. I1 1.3. (ITYD, Ilpunoxkenue 1 x rnaBe 7.3) kK MeHee
OMAaCHBIM TPYIIIaM.

B koH1e pacmm@poBku MapkupoBku Bam HeoOXoAMMO yKa3aTh YCIOBHO
JJIsl TIPOBEPKU COOTBETCTBUS, K KAKOMY YPOBHIO MOYKHO OTHECTU JJIEKTPOOOO-
pyAOBaHUWE C 33JaHHOM MAapKUPOBKOM U ONPEAEIUTh €ro 3HaK 1o
I'OCT 12.2.020-76.

bykBa H u 2M B MapkupoBKe OTCYTCTBYIOT, TO3TOMY AJIEKTPOOOOPY10-
BaHME YCIIOBHO MOHO OTHECTHU K YPOBHIO B3pBIBO3alTUTHI: «B3pbiBoOE30mac-
Hoe anekTpoodopyaoBanue» (IIVD. Ilpunoxenue 3 x rinase 7.3). Ilo 'OCT
12.2.020-76 3HaK ypoBHS — «1».

K ypoBHIO «DneKkTpoo0OpyAOBaHUE MOBBIIMIEHHOW HAJEKHOCTH MPOTHB
B3pPbIBa» OTHOCHUTCS JIEKTPOOOOPYJOBAHUE, UMEIOIIEE B MAPKUPOBKE IO B3PhI-

BozamuTe OYKBY H, a Taxoke undpy 2 nepen 6vkBoii M (1.e. 2H1), Hanmpumep:

MHB, HOT, H2A, HIUL, HOA, 24 240 o

benzon’ 6000poo

D1exTpoo0opya0BaHUE C OCTATBHBIMU MAapKUPOBKAMH 10 B3PHIBO3AIINTE,
BeITIOTHEHHBIMU 110 [TMIBD, cnexyetr oTHOCUTH K ypoBHIO «B3pbeiBoOe3omacHoe
AIIEKTPOOOOPYIOBAHHE.

Kpome toro, Bam HeoO6XxoauMO OnpeAeuTb COOTBETCTBYIOIINMA 3HAK YPOB-

Hs o 'OCT 12.2.020.76 (ITYD. 7.3.32) wiu @3 Ne 123 (cT. 23, 1. 2).
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«Oco00B3pbIBOOE30MACHOE IIEKTPOOOOPYIOBAHNE) — 3HAK YpOBHS 0);

«B3peIBOOE30MACHOE ANEKTPOOOOPYIOBAHNE» — 3HAK YPOBHS 1;

«INeKTPOoOOOPYIOBAHNE TMOBBIIICHHOW HAJEKHOCTU MPOTUB B3PHIBA» —
3HaK YpOBHS 2.

3) OmnpenenvB 3HAYCHHUS] BCEX 3HAKOB, BBI TOKHBI MOJYYHUTH IOJHYIO
pacdppoBKY MaPKUPOBKH B3PHIBO3AIIMILIEHHOTO 3JIEKTPOOOOPYAOBaHUS, MPHU-
BEJICHHYIO HUXKE:

MoA

(Mapxkuposka no ITMB))

M — Buj B3pbIBO3aIIUTHI: «Mac/issHoe 3an0JIHeHne 000J109KN»;

0 — 3HaK HOJIb, YKA3bIBA€T HA OTCYTCTBHE BH/AAa B3PbIBO3AIINTHI «B3pbIBO-
HeNpoOHUIlaeMasi 000JI09Ka»; 3JIEKTPOOOOPYI0BaHNE SIBJIAETCH B3PbIB0O3a-
IIUIIEHHBIM VISl B3PbIBOONIACHBIX cMecel kaTeropuii 1, 2, 3, 4.

/I — HAauBBICIIAS TPYIIA B3PbIBOOMACHON CMeCH, AJIs1 KOTOPOil 3JIeKTP0000-
PY/AOBaHUE SIBJSETCS B3PbIBO3AIIUIIEHHBIM. JJIEKTPOOOOPYI0BAHME SIBJISI-
€TCs B3PbIBO3ALIUIIECHHBIM VISl B3pbIBOONIACHBIX cMeced rpynn A, b, I, JI.

OTHOCHM K YPOBHIO B3pPbIBO3alIUThI: «B3pbIB00€30MacHOe 3JIEKTPO-
ooopynoBanue» (ITYD. [Ipuaoxenne 3 k raase 7.3.). [Io TOCT 12.2.020-76

3HAK YPOBHSA — «1».

3aoaua Ne5. PacmudpoBatb MAPKHPOBKY B3PbIBO3AIIUIIICHHOTO

yj1ekTpoodopynoBanuss HMI'.

Pewenue
S\ 1) Jlns mpuBEICHHONH MApKMPOBKH B3PBIBO3AIIMIICHHOTO 3JIEKTPO-
\ 3
W\ J
9 000pyIO0BaHUs B MIEPBYIO OUepe/b ONpPEIEIseTCs, B COOTBETCTBUU C

w KaKuM HOPMATHUBHBIM JOKYMCHTOM HM3TOTOBJICHO U IIPOMApPKHUPOBAHO

AIEKTPOOOOPYI0BAHUE.
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B mapkupoBke Bcero Tpu 3Haka 0€3 pa3IMyHbIX paMOK, OTCYTCTBYET 3HAK
Ex, mostomy omnpenensieM, 4To 3JEKTpooOOpyAOBaHUE COOTBETCTBYET KJIACCH-
dbuKkaimm 1 MapKUpoBKe 3J1eKTpoodopyaoBanus o [TNMB3.

2) Cornacho ITYD, npunoxenue 3 k riiaBe 7.3 cHauana onpeaesisieM o0-
mmee 0003HaYeHUE KaX0T0 U3 3HAKOB, MPUBEICHHBIX B MApPKUPOBKE.

CrneayroomumM maromM HeoOX0AUMO AJI ONPENEICHHOTO HaMHU KaXKJI0TO U3
o0IMX 3HAKOB OMPEICTUTh KOHKPETHOE Ha3BaHNUE WUJTU 3HAYCHUE.

3nak H — nmoka3sbIBaet, 4To 371€KTpo0OOpyI0BaHKE UMEET BUJ] B3PHIBO3a-
muThl «IloBBINIEHHAs HAJIEKHOCTH MPOTUB B3PhIBA (3aI[UTa BUA «E»).

Buibl B3pBIBO3AIIUTEI 3JIEKTPOOOOPYAOBAHMS B MAPKUPOBKE 1O B3PHIBO3a-
nmre 1o [IMB3 ob6o3Hauatorcst Temu xe OykBamu, uto u o [ITMBPD (ITY 3. Ipu-
JokeHue 3 Kk riaBe 7.3).

[TNBPD ycTaHOBNIEHBI CAEAYIONIME BUJIBI B3PHIBO3AIIUTEI AJIEKTPOOOOPY/I0-
Banus (I1YD. [Ipunoxenue 2 « rinase 7.3 1m.2):

B — B3pbiBoHEnpoHHIIaemMasi 000JI04Ka;

[T — 3anosHeHne WU TMPOYBKAa 000JOUYKH MO H30BITOYHBIM JABICHUEM
3aIUTHBIM I'a30M;

N — NUckpobe3omnacHas daeKTpruyecKas 1erb;

K — KBapuieBoe 3anonHeHue 000JI0YKH ¢ TOKOBEIYIIIUMHU YaCTIMU;

M — MacnsiHoe 3anojiHeHre 000JI0YKH C TOKOBEAYIIIMMU YaCTsIMU,

A — ABTOMaTH4€CKOE OTKIIFOUEHUE OT UICTOUYHHKA 3IEKTPOIHEPTUH;

C — CrienimanbHbIA BUJ B3PHIBO3AIIUTHI;

H — IToBeIlieHHAss HAEKHOCTH TPOTUB B3PbIBA

3nak M — MOKa3bIBaET, YTO IEKTPOOOOPYIOBAHUE MMEET BHUJ B3PHIBO-
3amuThl «MacisHoe 3arnoaHeHrue 000J0UKI». DIEKTPOOOOPYA0BAHNE HE UMEET
BHJIa B3pBIBO3aIUTH «B3pbIBOHENpOoHUIIaeMasi 000J0UKa» U SBISIETCS B3PBIBO-
3alUIIEHHBIM JJ1s1 B3pBIBOOIIACHBIX cMecel Kkateropuii 1, 2, 3, 4;

Cornacuno [1Y9, npunoxenue 3 k riase 7.3, sl 3JIEKTPooOOPYI0BaHUS C

BUJIOM B3pbIBO3aIIUTHI: «IIOBBIIIEHHAs HAAEKHOCTH MPOTHUB B3pbIBa (3alIUTA
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BUJIA «€») C UCKPAILIMMHU YACTSIMU, 3aKIIOYEHHBIMU B 000JIOUKY, 3aMOTHEHHYIO
MacjoM WM MPOIYyBAaeMyIO0 MOJ M30BITOYHBIM AaBiI€HUEM, BMecTO HU(psl O
CTaBUTCA O0O3HAYEHHE COOTBETCTBYIOIIETO BHUAA B3pbIBO3amUThl: M wumum I1.
3nak 0 MOKa3bIBAET, UTO AJIEKTPOOOOPYAOBAHUE HE UMEET BHUIA B3PHIBO3AIIUTHI
«B3psiBoHEnpoHUIIaeMasi 000JI0UKa» M SIBISIETCS B3pPHIBO3AIIUIICHHBIM IS
B3pBIBOOIIACHBIX CMecel Kareropuid 1, 2, 3, 4.

T. K. BMECTO 3HAaKa HAWBBICIIEH KAaTErOpUU B3PBIBOOIIACHOM CMECH Ha
BTOPOM MECTE B MapKHPOBKE CTOUT 3HAK M, 3HAYUT, y JAHHOTO 3JIEKTPOOOOpY-
JIOBaHUsI B3PbHIBO3AIIUTHI HE O0ECIIEUMBAETCS B3PHIBOHEIPOHUIIAEMON 000J104-
KOH, a 00ecrieunBaeTCsl BUJIOM B3PBIBO3AIIUTHI «MACISTHOE 3allOJTHEHHE 000104-
KU» U 3TO 3JIEKTPOOOOPYIOBaHUE SIBISIETCS B3PBIBO3ALIUIIEHHBIM ISl BCEX Ka-
Teropuii B3pbiBoonacHsix cmecel (I1Y D, npunoxenue 3 k rnase 7.3. 1. 0).

1, 2, 3, 4 — kateropun B3pBIBOOIIACHBIX cMecel o [ITMBPD.

3nak I' — mokaspIBaeT, 4To 3JEKTPOOOOPYAOBAHUE SIBISETCS B3PHIBO3a-
LIMIIEHHBIM JUIsl B3PBIBOOIIACHBIX cMecer rpynn A, b, I

T.x. I' — 370 HamBeICIIas rpynmna B3pPbIBOONACHOW CMECH, IJIi KOTOPOU
3JIEKTPOOOOPYI0OBAHHE SIBISETCS B3PHIBO3AIIMILIEHHBIM, 3HAUUT, 3JIEKTPOOOODPY-
JIOBAaHUE SIBJIIETCA TAK)KE B3PHIBO3AIIMILEHHBIM U JJI B3PHIBOONACHBIX CMECE
oTHeceHHbIX corjacHo Tabm. I1 1.3. (ITYD. Ilpunoxenne 1 k rinase 7.3) Kk MeHee
OIMMACHBIM IPYIIaM.

B konne pacmmdpoBku MapkupoBku BaMm HE0OXOAMMO yKa3aTh YCIOBHO
JUISL TIPOBEPKU COOTBETCTBUS, K KAKOMY YPOBHIO MOYXHO OTHECTH 3JIEKTPO0OO-
pyJllOBaHHE C 3aJaHHOM MAapKUPOBKOM M ONpEAeNUTh €ro 3HaK Io
['OCT 12.2.020-76.

Hanmuuue OyxkBbl H mokaspiBaeT, 4TO 3JIEKTPOOOOPYAOBAHUE YCIOBHO
MOXHO OTHECTH K YPOBHIO B3PBIBO3ALIUTHL: «IJIEKTPOOOOPYIOBAHHE MOBHI-

HIEHHON HaJeKHOCTH NpoTuB B3pbiBa» (IIVD. Ilpunoxenue 3 k rinase 7.3). Ilo

I'OCT 12.2.020-76 3HaK ypOBHS — «2».
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K ypoBHIO «2neKTpooOOpyJ0BaHUE TMOBHIIIEHHOW HAAEHKHOCTH MPOTUB

B3pPBIBa» OTHOCHUTCS 3JIEKTPOOOOPYIOBAaHUE, UMEIOIICE B MAPKUPOBKE IO B3PHI-

BozamuTe OykBY H, a Taoke ungpy 2 nepen 0ykBoii U (1.e. 2H1), Hanmpumep:
2E 2E0

MHB, HOI', H2A, HII/I, HOA, —— R
aaicié ' aiaioia

DneKTpooOOpy0BaHUE C OCTAIBHBIMUA MAPKUPOBKAMHU 10 B3PHIBO3AIIUTE,
BbINoJIHeHHbIMU 10 [IMBD, crnienyer oTHOCUTH K ypoBHIO «B3pbiBoOe30macHoe
AIEKTPOOOOPYIOBAHUEY.

Kpome Toro Bam HeoO6xoaumMo onpeenTh COOTBECTBYIOIINM 3HAK YPOBHS
no 'OCT 12.2.020.76 (ITY3. 7.3.32) unmu @3 Ne 123 (cT. 23, 1. 2).

«Oco00B3phIBOOE30MACHOE IIEKTPOOOOPYIOBAHNEY — 3HAK YpOBHS 0);

«B3prIBOOE30MACHOE ANEKTPOOOOPYI0BAHUE» — 3HAK YPOBHS 1;

«INEeKTPOoOOOPYIOBAaHNE TOBBINICHHOW HAJC)KHOCTH TPOTHUB B3PBIBA» —
3HaK YpOBHS 2.

3) OnpenenvB 3HAYCHHS BCEX 3HAKOB, BBI JOKHBI MOJYYHUTH IMOJHYIO
pacmuppOBKY MapKUPOBKH B3PHIBO3AIMIUIIEHHOTO 3JIEKTPOOOOPYAOBAHUS, TTPHU-
BEJICHHYIO HUXKE:

HMTI'
(Mapxkuposka no ITNB))

H — Bua B3pbiBo3amuThl: «IloBbIIIEHHAS HAIE)KHOCTL NIPOTUB B3PHIBAY.
M — Bua B3pbIBO3aIUThI: «MaciasiHoe 3anojiHeHne 000104Kkn». Uckpsimue
YaCTH 3JIEKTPOOOOPYI0BAHMSA 3aK/JIYECHbI B 000/1049KY, 3aII0JTHEHHYI0 MaC-
JIOM.

IIpu orcyrcTBUM BHAa B3pbIBO3alIuThl «B3pbIBOHEenpoHULIaeMasi 000104~
Ka» (He yKa3aHa KaTeropusi B3PbIBOONIACHOH CMeCH), 3JIEKTPOOOOpyAOBa-
HHE SIBJISIETCH B3PbIBO3ALIUINEHHBIM 1JIA B3PbIBOONIACHBIX CMecel BCexX Ka-

Teropwuii 1, 2, 3, 4.
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I' — HauBBICIIAS TPYNIIA B3PbLIBOONACHOM CMECH, VISl KOTOPOi 3J1eKTP0000-
PyOBaHMe SIBJISIETCH B3PbIBO3AIIUIIEHHBIM. JJIEKTPOOOOPYA0BaHUE SIBJISI-
eTCsl B3PbIBO3AIIUIIIEHHBIM /IJISI B3PbIBOONIACHBIX cMecei rpynm A, b, I'.
OTHOCHMM K YPOBHIO B3PbIBO3AIIUTHI: «JJIEKTPOOOOPYAOBAHME TO-
BbIIICHHOW HAaJAeKHOCTH NpoTuB B3pbiBa» (IIYID. Ilpmioxkenus 3 k

raase 7.3.). 1o 'OCT 12.2.020-76 3HaK YPOBHS — <«2».

3.2. Ilposepumsv coomeemcmeue UcCnOIHEHUA ITIEKMPOOOOPYOOBAHUA KIACCY
30HbL.

3aoaua Ne6. B nexe oopamaercs rekcan (JIBXK). Cmech Bo3HMKaeT BO
BCeM O00beMe MOMeIeHHus MPH 3arpy3Ke WIN pa3rpy3Ke TeXHOJOTH4eCKOro
annapara. Benruasiuusa orcyrcreyer. i 3anycka aBuraresieil HCIoJIb3y-
ercs KHonka ynpasjeHuss cepun KYB-1 co 3nakom B3pbiBo3amuthl B2b.
JlaTh 3aKJII0YEeHHE O COOTBETCTBMH YCTAHOBJICHHOI'O 3JIEKTPOOOOpPYyI0Ba-

HHUS KJIIACCY 30HBI.

3 Pewenue
1. OnpenenseM Ki1acc 30HBI.

) Jlns kjmacca 30HBI B TMEPBYIO Ouepelbh HEOOXOIUMO MPaBUIILHO
OTIPEJICITNTh, KAKOE BEIIECTBO 00paIaeTcs, BbIACIICTCA, CKIAAUPYETCS U T.II. B
JAHHOM TMOMEIICHUN WM HapyX HOH ycTaHOBKe. CIeAyIONIUM IIaroM HYXHO
OMPENENIUTh, II€ HAXOJUTCS 3aJaHHOE BEUIECTBO: B MOMEIICHUU WM BHE TO-
Melenns. Y mocnennee: st onpeneneHus Kiiacca B3phIBOOMACHOMN 30HbBI €IIIe
OYCHb BAXXHO OMNpPEACINTh, B KAaKOM pEXKHUME padOThl MOXKET 00pa3oBaThCs
B3PBIBOOIIACHASI CMECh B MOMEIIICHUU WM Hapy>KHOU ycTaHoBke. Kpome Toro,
€CJIM B3PBIBOOTIACHASI CMECh B HOPMAJILHOM pPEXUME HE 00pa3yeTcs, a BO3ZMOXK-
Ha TOJILKO B pPe3yJIbTaTe aBapvM WJIM HEUCIPABHOCTEU, MPOBEPHTE, €CTh JIU Ka-

KHe-HuOyAb ocoO0eHHOCTH yKa3zaHHble B [1YD, 7.3.42.
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Kuaacc 30nb1 B-1 I1YD. 7.3.40.

Bo-nepseix, B niexe odpamaercs JIBX (renrtan), mosToMmy BO3MOKHO 00-
pasoBaHue B3pbiBoonacHoi cmecu renrtana (JIBXX) ¢ Bozgyxom.

Bo-BTOpBIX, MPOCTPAHCTBO 11€Xa, B KOTOPOM 00pa3yeTcsi B3phIBOOIACHAS
CMECh, HAXOJUTCS B MOMEIIICHUHU.

B-TpeThux, o ycioBUIO CMECh BO3HHUKAET BO BCEM 00BbEME MOMEIIECHUS
MIpU 3arpy3Ke WU pasrpy3ke TEXHOJOTMYECKOro ammapara U OTCYTCTBYET BEH-
TWJISLUSA, TI0O3TOMY B IOMeENIeHUU 1exa BbiaenstoTcss mnapbl JIBX, o6pasys
B3PBIBOOMACHYIO CMECh C BO3IyXOM IPU HOPMAIBHBIX PEKUMAX PaOOTHI.

2. OnpepernsieM KaTeropuio U TPYIITY B3PBIBOOIIACHON CMECH.

Coraacno I1Y3J, 126.1.7.3.3. B3pbIBOONIACHASI CMECh I'eNITAHA C BO31Y-
XoM oTHocuTcsl k kateropuu IIA, rpynne T3.

Kateropus u rpynmna B3pbIBOOIIACHOM CMECH OMPEACISIETCS TOJBKO IS
B3PBIBOOMACHBIX cMmecel mapoB JIBXK wiam roprodnx razoB ¢ BO3ayxoMm. B3pel-
BOOIIACHBIE CMECU TOPIOYMX MbLJIEH M BOJOKOH C BO3JYXOM Ha KaTeropuu U
TPYIIIbI HE TOAPA3AEISAIOTCS !

3. IIpoBepsieM COOTBETCTBHE DIEKTPUUIECKOTO armapara (KHOMKH YIPaBJICHHS)
KJIaCCy 30HBI, KATETOPUHU U TPYIITIE TOPIOYEH CMECH.

[lepBOHAUAILHO HEOOXOMMO OTIPEACTUTH TPEOOBAHUS K DJICKTPUIESCKUM arl-
napaTam, HaXOAIMMCS BO B3pbIBOOMAcHOM 30He B-I.

Bo B3pbIBOOIACHBIX 30HAX MOTYT MPUMEHATHCSA DJIEKTPUUECKUE araparbl U
npuOOpPBI MPH YCIIOBUH, YTO YPOBEHb MX B3PHIBO3ALIUTHI UM CTEMEHb 3aIlIUThI 000-
JIOYKH COOTBETCTBYIOT Ta0i. 7.3.11 umm siBsiroTes 6osee Boicokumu (ITYD. 7.3.68).
Coenacno mabauye 7.3.11 donycmumbvlil ypogensb 83pbleo3aujumul d1eKmpuye-
CKUX annapamoe 60 83pvleoonacHol 3one B-1 — «B3pwieobezonacnoe snexkmpo-
obopyoosanuey, 3Hax yposus no I'OCT 12.2.020-76 — «1».

OOpature BHUMaHWE, 4YTO JaHHBIA maparpad W TabIUIA CIyXKaT s

OIpCACICHUA NOITYCTUMOI'O YPOBHA B3PbIBO3AIIWUTHI MJINM CTCIICHU 3allIMTHI 000-

JIOYKH TOJIBKO JJICKTPHUUYCCKHX aIlllapaTOB U HpO60pOB B 3aBUCHUMOCTH OT KJIaCCa
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30HBI. BBIOOp JPYrMx BUAOB 3JIEKTPOOOOpPYHOBaHMS Uisi pabOThl BO B3PHIBO-
OMMACHBIX 30HAX [JIOJDKCH mpowm3BoauThcs 1o [IYD Tabm. 7.3.10-7.3.12
(ITYD. 7.3.65).

Bo B3pBhIBOOMACHBIX 30HAX MOXET MPHUMEHATHCS AJIEKTPOOOOpYI0BAHHUE,
UMEIOIIEe YPOBCHDb B3PHIBO3AIINUTHI WIIM CTEIICHb 3alllUThI O0OJIOYKH HE MEHEe

yKa3aHHOW B COOTBETCTBYIOIIEH Tabuie (cM. Tad. 1):

Tabnuma 7
Bup snekTpoycTaHOBKH Iys C yu4eToM
DJIEKTPUUECKUE MAILIUHBI 7.3.66, Ta61.7.3.10 7.3.66 — 7.3.67

DneKTpuYecKue ammapaTsl, mpuoopsr | 7.3.68, 1a6:1.7.3.11 7.3.68-7.3.72

DNIEKTPUYECKUE CBETUILHUKHU 7.3.76, Ta61.7.3.12 7.3.76 —7.3.77

TpeboBaHus K pacnpeeauTeIbHbBIM YCTPOMCTBAM, a TAK)KE K OJJTUHOYHBIM
KOJIOHKaM U IKadam yIpaBlIeHHs SJEKTPOJBHUratressMu npuBeacHsl B I1YD.
7.3.78 —7.3.91.

[Ipu HEOOXOAMMOCTH JOMYCKAaeTCsl 000CHOBAHHAs 3aMEHa JIEKTPOOOOpY-
JIOBaHUS, YKa3aHHOTO B TaONUIAX, 3JIEKTPOOOOpYyI0BaHUEM C 00Jiee BBICOKHM
YPOBHEM B3pBIBO3AIUTEI M 0O0J€€ BBICOKON CTEMEHBIO 3alIUTHI O0OJIOYKH.
Hampumep, BMecTO 351€KTpo0oOOpPYIOBaHUSL YPOBHS «DJIEKTPOOOOPYAOBAHUE
MOBBINICHHAS HAACKHOCTh MPOTUB B3PBHIBA» MOXET ObITh YCTAHOBJIEHO 3JICK-
TpooOopyioBaHUE YpOBHs «B3pbiBoO€30macHOE 3JIEKTPOOOOPYAOBAHUE» WIIH
«Oco60B3prIBOOE30MIaCHOE eKTpoobopyaoBanuey» (ITYD. 7.3.65)

B 30Hax, B3pHIBOOMACHOCTh KOTOPBIX OMPEIEISAETCS TOPIOYUMHU KHUIKO-
CTSIMU, UMEIOIIMMH Temneparypy Bcoblikd Bbime 61°C (cm. 7.3.12), moxer
MPUMEHSATHCS JII000€ B3PHIBO3AMIUIIIEHHOE 3JIEKTPOOOOPYI0BAHUE IS JIFOOBIX
KaTeropuii W TPYMIBI C TEMIIEPAaTypOll HarpeBa MOBEPXHOCTH, HE IPEBBINIAIO-
el Temneparypy caMoBocIuiaMeHeHus: JanHoro Bemiecta (IIY3. 7.3.65).

B3psiBo3amuiieHHoe 3JIEeKTPOOOOpYAOBaHNE, BBHITIOJIHEHHOE /I PaOOTHI

BO B3PBIBOONACHOM cMecH roprounx ra3zoB uiau napos JIBXK ¢ Bozgyxom, coxpa-
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HSIET CBOM CBOMCTBA, €CJIM HAaXOJUTCS B CpPEIE C B3PHIBOOMACHONW CMEChIO TEX
KaTeTOPUH W TPYMIIBI, JJIT KOTOPHIX BBIOJHEHA €0 B3PBHIBO3AIIMTA, UM HAXO-
JTUTCSL B CpeJie C B3PHIBOOINIACHON CMEChIO, OTHECEHHOM, coriacHo Tabiu. 7.3.1 u
Tab. 7.3.2, K MeHee onmacHbIM Kareropusim u rpymmnam (ITY3. 7.3.60).

T.e. anekmpuueckue annapamvl, ycmaHnogieHHvlie 8 NOMeUujeHUU yexd, 20e
obpawaemcs eexcan (JIB)K), oondcHvl Obimb @binojiHeHvl OJisl 83Pbl8OONACHOL
cmecu eexcana ¢ 8o30yxom kamezopuu 1A, epynnot T3, Wi ObITH BBITIOTHEHBI
JUISL B3PBIBOOMACHBIX CMECEHW, OTHECEHHBIX, CcOrjacHo Tabn. Tabn. 7.3.1 wu
Taby. 7.3.2, k 60JIee ONaCHBIM KaTETOPHUSAM M TPYTIIIaM.

[locne Toro Kak omnpenemii TPeOOBaHUS K BIIEKTPHUUYECKHUM armiaparam Iio
[TV, HeoOXOaMMO ONpEeNeIuTh MPOBEpSEMbIE MapaMETPbl Il YCTAHOBJICHHOTO
AIIEKTPOOOOPYIOBAHKSL.

B nomeriennu 1iexa A1 3amycka JBUraTele yCTaHOBJIEHA KHOIKA yIIpaBJie-
HUS ¢ MapkupoBkoi B2b.

W3 MapkupoBKH BaM HEOOXOIUMO OIPEACIUTD, I KaKUX KaTeropuid H
TPy B3pBIBOOMACHBIX CMECEH 3JIEKTPOOOOPYIOBAHKE SIBIISIETCS B3PHIBO3AIIH-
IICHHBIM, a TAaK’K€ YPOBEHb B3PHIBO3AIIUTHI AJIEKTPOYCTAHOBKH.

Bcenomuute pacimppoBKy MapKupoBKU. sl IpUBEeIeHHON MapKUPOBKU
B3PBIBO3AIIUIIIEHHOTO AJIEKTPOOOOPYI0BaHUS B TIEPBYIO OUEPEIb ONpPEEIsueTCs,
B COOTBETCTBHUU C KaKMM HOPMATHBHBIM JIOKYMEHTOM H3TOTOBJICHO W IpOMap-
KHPOBAHO 3JIEKTPOOOOpyA0oBaHNE. B MapKkupoBKe BCero TpU 3HaKa 0e3 pasiny-
HBIX paMOK, OTCYTCTBYeT 3HaK EX, mosToMy ompenesnsieM, 4To 3JIeKTpooOopy10-
BaHHE COOTBETCTBYET KJIacCHU(HUKAIIUU U MAPKUPOBKE JIEKTPOOOOPYIOBAHUS TTO
[TNBDO.

Cornacno I1YD, npunoxxenue 3 x riaBe 7.3, cHayaia onpeaesieM oo1iee
0003HaYeHNE KaKI0TO U3 3HAKOB, MPUBEICHHBIX B MApPKUPOBKE.

B2b

Mapkuposka no I[IMBD
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B — Bu B3pBIBO3ALIUTHI.

2 — HAUBBICHIAS KATErOPUs B3PHIBOONACHON CMeCH, /1JIs1 KOTOPOii 3J1eKTPOo-
000pya0BaHMe SABJIACTCH B3PbIBO3AIIUIICHHBIM.

b — HauBBICHIAas TPYNIIA B3PHIBOONACHON CMECH, JISI KOTOPOii 3JIEKTP0000-
PY/AOBaHMe SIBJISAETCH B3PbIBO3ANIUIIIEHHBIM.

Crnenyromum 1maromM HeoOX0IMMO U3 ONPEIeIEHHBIX HaMH OOIIMX 3HAKOB
BBIOpATh M ONpENeauTh KaTteroputo u rpynmny corinacHo I'OCT 12.1.011.78, nus
KOTOPBIX JaHHOE 3JIEKTPOOOOPY/IOBAHUE SIBISETCS B3PHIBO3ALIUIICHHBIM, U K
KaKOMY YPOBHIO MOXHO OTHECTH 3JIEKTPOOOOPYIOBAHUE C 3aJaHHON MapKUPOB-
Ko, onpenenus ero 3Hak o 'OCT 12.2.020-76.

Jns aToro, cornacHo 1a6i. I11.4 u I11.5 npunoxxkenus 1, onpenensem, s
kakux kareropuu u rpynn no 'OCT 12.1.011.78 snexTpoobopyioBaHuE, U3TO-
TOBJICHHOE U NpoMapkupoBaHHoe 110 [TMB3, aBnsieTcst B3pbIBO3aIUILIEHHBIM.
2— 14 (ITYD. Tabn. I1 1.4)
b—TI1, T2 (I1YD. Ta6n. I11.5)

OtcyTcTBHE B MapKUpOBKe Oykgvl H unu 2M moka3bIBaeT, 4ToO 3JIEKTPO-
000pyI0BaHUE YCIOBHO MOXHO OTHECTH K YPOBHIO B3PbIBO3AIIUTHI: «B3phiBO-
oe3omacHoe anekTpoodopynoanuey (ITYD. Ilpunoxenue 3 x rmase 7.3). Ilo

['OCT 12.2.020-76 3nak ypoBHS — «1».
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Tenepb BCC OIIPCACIICHHBIC HAMU JaHHBIC CBOAWM B Ta6J'II/IIIy.

3agaHHoOe 3JIeKTPOO0OPYI0BAHHE TpedoBanus ITYD

B2b — He coorBercTByeT (1m0 rpyn- | IIYJ. Ta6a. 7.3.11.
e B3pPbIBOONACHOI CMeCH) JonycTuMblii YypOBEeHb B3PbIBO-

3alIMThI JJICKTPUICCKHUX alllapa-

YpoBeHb B3PbIBO3AIIMTDI: TOB (KHOINIKH yNPaBJIeHHUsN) BO
«B3pbiBoOe3onacHoe (+) B3PBIBOONACHOI 30He KiIacca B-1 :
3JIEKTPOOOOpyaoBaHme» — 1 «B3pbiBo0e3omacHoe 3JIeKTP0060-
(+) pyaoBaHue» — 1
2 — IIA 1YD. Ta6a. 11 1.4) | IIYI. 7.3.60.
-) HcnosiHeHne 2JIEKTPO0OOPY10Ba-

b—T1,T2 (IIY?. Ta6ux. I 1.5) | HUsA J0JKHO COOTBETCTBOBATH

KaTeropmm U rpynme B3pbiBo-
OIIACHOM CMeECH renrTaHa ¢ BO31Y-

xoMm (ITAT3)

3akmouenue: Knonka ynpaenenus cepuu KYB-1 ne coomseemcmeyem no

2pynne 83pbl80ONACHOU CMeCHU.

3aoaua MNe7. lTlomemieHue Mam3aja AMMHAYHBIX KOMIIPECCOPHBIX
ycTaHoBOK. AMMuak — roprounii raz (HKIIB=15,3%), od0opynoBanue rep-
MeTHYHOEe, UMeeTCsl NPUTOYHO-BBLITSKHASI BeHTWIAUMsA. B momemenun

YCTAHOBJIEHBI JJIEKTpoaBUraTeim B ucnoanennu: P23, 1P44, B3I' (IP54),

B2T2

. l[aTI) 3aK/II0YE€HHUE 0 COOTBETCTBHM YCTAHOBJICHHOIO J3JICK-

TPOOGOPY/A0BAHMS KJIACCY 30HBI.

67



Pewenue

1. Onpenensem KJ1acc 30HBI.
Jlns kimacca 30HBI B IEPBYIO oudepe/lb HEOOXOAMMO IPaBUIIBHO

OmnpcACINTb, KaKOC BCUICCTBO 06pamaeTC$I, BBIACIIACTCA, CKJIadu-

pyeTcs U T.I. B JAHHOM IIOMEIIEHUN WIM Hapy>KHOM YCTaHOBKE.
Crneayromum maroM HEOOXOUMO ONPENETUTh, I/I€ HAXOJUTCS 3aJaHHOE Belle-
CTBO. B IIOMEILIECHUWU WIM BHE NomeunieHus. M mocrnenHee: Ui ONpeneIICHHUs
KJIACCa B3PBIBOOIIACHON 30HBI €LIE OYEHBb BAXKHO ONPEIEIUTh, B KAKOM PEXHUME
paboThI MOKET 00pa30BaTHCS B3PHIBOOMACHASI CMECH B MOMEIIICHUH WU HApyK-
HOI ycTaHOBKe. Kpome TOro, eciu B3pbhIBOOIIACHAsE CMECh B HOPMAJIbHOM pe-
XKUMe He o0pa3yeTcs, a BO3MOKHA TOJIBKO B pe3yJIbTaTe aBapUH WM HEUCIIPaB-
HOCTEM, MPOBEPHTE, €CTh JTU KaKUe 0COOEHHOCTH yKa3aHHbIe B [1Y D, 7.3.42.

Kuaacc 30nb1 B-10, I1YJ. 7.3.42.

Bo-niepBeIX, B 11exe 0OpalaeTcs roproyuil ra3 (aMmuak), mo3TomMy BO3-
MOKHO 00pa3oBaHUE B3PBIBOONACHON CMECH Toprouyuil ra3 (aMMHak) ¢ BO31Y-
XOM.

Bo-BTOpBIX, MPOCTPAHCTBO 1I€Xa, B KOTOPOM 00pa3yercs B3phIBOOIACHAS
CMECH, HAXOJUTCS B IOMEIICHUH.

B-TpeThux, B3pbIBOOMAcHasi CMECh TOPIOYEro Ta3a C BO3AYXOM B HOp-
MaJIbHOM PEKUME He 00pa3yeTcs, a BO3MOXKHA TOJIbKO B pe3ybTaTe aBapuu WU
HEHUCIIPABHOCTEU.

B-ueTBepThIX, TOPIOYMH r'a3 B JaHHOM 30HE 00J1aJlaeT BHICOKUM HHKHHUM
KOHIICHTPAITMOHHBIM TIpeieiioM BocimiaMeHeHus (15 % wu Oonee) u pe3kum 3a-
NaxoM IpU NpeeabHO AonycTUMbIX KoHIeHTpauusax no 'OCT 12.1.005-76.

2. 115t IpOBEPKU COOTBETCTBUSI 3JIEKTPOOOOPYIOBAHMS BO B3phIBOOMAC-
HOW 30He B-16 He Hamo ompenensTh KaTeropui0 W TPYIIY B3PHIBOONACHON
CMeCH, T.K. B IJAHHOU 30HE 3JIEKTPOOOOpYJO0BaHUE MPOBEPSETCS TOJIBKO MO CTe-

[IEHU 3aIATHI 000JIOYKH.
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3. IIpoBepsieM COOTBETCTBHE DJICKTPOJBHUTATENCH (DJIEKTPUUECKUX Ma-
IIMH) KJIACCY 30HBI.

[TepBoHaYaIbHO HEOOXOIUMO OMPEICIUTh TPEOOBAHUS K DIICKTPUUECKUM
MalllMHaM, HaXOJIAIIUMCS BO B3pbIBOOIIacHOM 30He B-I16.

Bo B3phIBOOMACHBIX 30HaX MOTYT MPUMEHSTHCS AJIEKTPUUECKU MAIUHbI
IIPU YCJIOBUM, YTO YPOBEHBb MX B3PBIBO3ANTUTHI UM CTENECHb 3aIIUThI 000JIOUYKH
coOTBETCTBYIOT Ta0:. 7.3.10 unu sBisiroTcs 60see Beicokumu (ITY 3. 7.3.66).

CornacuHo Tabnuie 7.3.10 Bo B3pwIBoomacHou 30He B-I6 momyckaercs
MIPUMCHECHUE 2JIeKMPUUecKux Mawun oez cpedocms 63pvigosauumol. Q00n104Ka
INEKMPUYECKUX MAWUH 00IHCHA OblmMb CO CmeneHvio 3auumol He menee IP 44.
Hckpsiuecs 4acTH MaIluHbI (HalpuMep, KOHTAKTHBIE KOJIbIA) JOJDKHBI OBITH
3aKJIIOUEHBI B 000JIOUKY TAK)KE CO CTETEHBIO 3aluThl HE MeHee [P 44.

OOpatute BHUMaHUE, YTO JAAHHBIA maparpad W Tadauma CciayxaT s

OTIPEJICIICHHS TOMTYCTUMOM CTETIEHH 3aIIUThl 000J0YKH TOJBKO IJIEKTPUUECKHUX
MAaIIMH B 3aBUCUMOCTH OT KJiacca 30HBI. BBIOOp ApYyrux BHUIOB JIEKTPOOOOPY-
JOBaHUsS I paOOThl BO B3PBIBOOIMACHBIX 30HAX JOJDKEH MPOU3BOJIUTHCS IO
ITYD Taba. 7.3.10-7.3.12 (I1YD. 7.3.65).

[Ipu HEOOXOAMMOCTH JOMYyCKAaeTCsl 000CHOBAHHAS 3aMEHa JIEKTPOOOOpY-
JIOBaHUS, YKa3aHHOTO B TaONUIAX, AJIEKTPOOOOpYyI0BaHUEM C 00Jee BBICOKHM
YPOBHEM B3pBHIBO3AIIUTH W 00Jiee BBHICOKOW CTEMEHBIO 3allUThl O0OOJOYKH.
(ITY2. 7.3.65).

[locne Toro kak ompeneniad TPeOOBaHUS K DJIEKTPUYECKAM MAlllMHAM 10
[TYD, HeobxomuMo OmpenenTh CTENeHb 3allUThl O0O0JOYKH ISl YCTAHOBIEHHOTO
ANIEKTPOOOOPYIOBAHMSI.

B momemennn Maimnzaiga aMMHAYHBIX KOMIIPECCOPHBIX YCTAaHOBOK yCTa-

HOBJICHBI AJIeKTpojBHratesim B wucnoimHenuu: |P23, P44, B3I (IP54),

B2T2 _

Termneps Bce onpeiesieHHbIe HAMY JTaHHBIE CBOAUM B TAOJHUITY.
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3ajaHHoOe 3JIEKTPOOOOpYyI0BaAHUE TpeooBanus ITYD

IP23 — He cooTBeTCTBYET IIY3J. Tab.a. 7.3.10.
IP44 — cooTBeTcTBYET Crenenb 3amuTbl 000JOYKH JJICK-
B3I (IP54) — cooTBeTCcTBYET TPUYECKHX MAIIMH BO B3pPbIBOONAC-
B2T2 HOH 30He KJjacca B-10 momxna ObITH
— COOTBETCTBYeT, TAK

He Huke 1P44. Uckpsimue yactu ma-
KaK CYMTAEM, YTO CTENEHb 3alUTHI

IIMHbI  (HAPUMEP, KOHTAKTHbIE
000,109KH B3PbIBO3ANIUIIIEHHOT O

KOJIBI[A) JOJIKHBI OBITH 3aKJIIY€EHbI B
3jiekTpoodopynoBanus P54

060.]10‘le TAKKE CO CTCIICHBIO 3alllu-

Thl He MeHee |1P44.

3akmoucHue: Inekmpoosucamenu 6 ucnoanenuu P44, B3I (1P54),

B2T2

COOMEemcmeayIom Kidccy 83pble00NacHol 30ubl B-16 no cmenenu

3auumol O60]ZO‘£KM, a 3ﬂekmpodeu2ameﬂb 6 ucnoanenuu P23 ne coomeem-

cmeyem Kiaaccy 63pbl800naCH012 30nbl B-16 no cmenenu 3auumasl 0b0110uYKU.

3aoaua Ne§. B nmoMelmieHUN 1exa NP HOPMAJIBLHOM pexXuMe padoThbl
BbI/IEJISEeTCH BO B3BELIEHHOM COCTOSIHMM NbLIb Kpacku nopoixkosou I1BJI-
212, MIITY 6-10-859-69 (uBer cionoBoii koctu) ¢ HKIIB=25,5r/m°. Mak-
CHMaJIbHAasl TeMIlepaTypa HarpeBa NOBEPXHOCTH 3JIEKTPOOOOpPYAOBaAHUS

100°C. B nmoMemieHMH YCTAHOBJIEHbI CBeTWIbHMKN B ucnojHennu HOB,

B2T1

. J_IaTL 3aAK/IIOYE€HHUE 0 COOTBETCTBUM YCTAHOBJICHHOIO JJICK-

TPOOOOPYA0BAHUS KJIACCY 30HBI.
Pewenue:
1. Onpenensem Kinacc 30HbI.
:;"' Jlnst kjmacca 30HBI B TIEPBYIO Oudepelh HEOOXOAMMO MPaBHILHO
w OTIPENEINTh, KaKOe BEIIECTBO 00paIaeTcs, BhIACIACTCS, CKIAIUpPy-

) €TCs U T.I. B JAHHOM IOMEIICHUU WM Hapy>KHOU ycTaHoBke. Crie-
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JQYIOIIMM IIAaroM ONPENEIUTh, I'/IE HAaXOANUTCA 3aJaHHOE BEIECTBO B IOMEIIE-
HUM WIM BHE mnomeueHusa. M mocnenHee, nisi onpeneneHus Kiacca B3pbBIBO-
OIIaCHOM 30HBI €I11€ OYEHb BaXKHO ONPEICIUTh B KAKOM PEXHUME PAOOTHI MOXKET
00pa30BaThbCsl B3PHIBOOIIACHAS! CMECHh B ITOMEILIEHUU WM HAPYKHOM yCTaHOBKE.
Kpome toro, ecnu B3pbIBOONIACHAsI CMECH B HOPMAJIBHOM PEXHME HE 00pa3yeT-
Cs1, @ BO3MOJKHA TOJIBKO B PE3YJIBTATE aBAPUU WJIM HEHUCIIPABHOCTEH, POBEPHTE,
€CTh JIU Kakue-1ubo ocoOeHHOCTH yKa3aHHbie B [1Y D, 7.3.42.

Knaacce 301 B-11, ITY3, 7.3.45

Bo-nepBbiX, B 1iexe oOpamaercss roproyas IMbUIb KPAaCKH MOPOIIKOBOM
[IBJI-212, MIITY 6-10-859-69 (HKIIB=25,5r/M%), 103TOMY BO3MOKHO 00pa30-
BAHME B3PBIBOOIIACHON CMECH T'OPIOYEH IBUIH C BO3TYXOM.

Bo-BTOpBIX, MPOCTPAHCTBO 1LI€Xa, B KOTOPOM 00pa3yercs B3phIBOOIACHAS
CMECH, HAXOJUTCS B IOMEIICHUH.

B-Tperbux, B3ppIBOONIACHAS CMECH TOPIOYEN MBUIA C BO3AYXOM ITPOUCXO-
JUT B HOPMAJIBHOM PEKHUME.

2. B3pbIBOOITACHBIE CMECH T'OPIOYMX MBUIEH U BOJIOKOH C BO3JIYXOM Ha Ka-

TETOPUH U TPYMIIBI HE MoApa3AesstoTcs!

3. TlpoBepsieM COOTBETCTBHUE DIEKTPUIECKUX CBETHIIHHUKOB KJ1aCCy 30HBI.

[TepBoHayalbHO HEOOXOIWMO OTPEACIUTh TPEOOBAHUS K DJICKTPOCBE-
TUJILHUKAM, HaXOSAIITUMCS BO B3pbIBoONIacHOM 30He B-II.

Bo B3pbIBOOMACHBIX 30HAX MOTYT MPUMEHSTHCS AJIEKTPUUECKUE CBETHIIh-
HUKH TIPH YCIIOBUH, YTO YPOBEHBb MX B3PBIBO3AIIUTHI WU CTEMEHB 3aIUTHI 000-
JIOYKH COOTBETCTBYIOT Tabiy. 7.3.12 wmm sBiustotcs 6onee Beicokumu (ITYD.
7.3.72).

Coenacno mabauye 7.3.12 donycmumblil YpOBeHb 83PblEO3AUWUMbL IJIEK-
MpU4ecKux c8emuibHUKO8 80 83pvleoonacHoll 3oue B-1l — «Bapvisobezonacnoe
anexkmpoobopyoosanuey, 3Haxk yposus no I'OCT 12.2.020-76 — «1», npu cobaro-
OeHuu mpebosanuii 7.3.63).
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OO0OpaTuTe BHUMaHHWE, YTO JaHHBIA maparpad u Tabiauua CiayXar s

ONpeIeJICHHs IOMYCTUMOTO YPOBHS B3PBIBO3AIIUTHI WJIA CTEIIEHH 3alUThI 000-
JIOYKH TOJIKO DJIEKTPUUYECKHX CBETHJIBHUKOB B 3aBUCUMOCTH OT KJIacCa 30HBI.
Bb16op npyrux BHIIOB 3J€KTPOOOOPYAOBaHUS Il pabOThl BO B3PHIBOOMACHBIX
30HaX JOJDKEH npousBoauThes mo [TYD tadn. 7.3.10-7.3.12 (IIYD. 7.3.65).

[Tpu HeoOxoaMMOCTH 0MTycKaeTcs 000OCHOBaHHAs 3aMeHa 3JIEKTPooOopy-
JIOBaHUS, YKa3aHHOTO B TaOJUIIaX, 3JIEKTPOOOOpYyIOBaHUEM C 00Jee BBICOKHM
YPOBHEM B3pBIBO3AIIUTE M 00J€€ BBICOKON CTEMEHBIO 3alIUThl OOOJIOUKHU.
Hampumep, BMecTo 351eKTpo0OOPYI0BaHUS YPOBHA «IJIEKTPOOOOPYIOBAHUE
MOBBINICHHAS HAAC)KHOCTH MPOTUB B3PBHIBA» MOXKET OBITH YCTAHOBJICHO 3JICK-
TpooOopynoBanue ypoBHsA «B3pbeiBoO€30MmacHoe 37eKTPOOOOPYAOBAHUEY WM
«Ocob60B3pEIBOOE30MIACHOE AeKTpoobopyaoBanue» (ITYD. 7.3.65)

Cornacno I1YD. 7.3.63 Bo B3pbIBOOIACHBIX 30HaX kiaccoB B-II u B-Ila
PEKOMEHJIyeTCsl TPUMEHATh d3JIEKTPOOOOpYAOBaHUE, NpPEIHA3HAYCHHOE IS
B3PBIBOOIACHBIX 30H CO CMECSIMU TOPIOYMX MbIJIEH MU BOJOKOH C BO3TYXOM.

[Ipu OTCYTCTBUM TAKOTO AJIEKTPOOOOPYIOBAHUS JOMYCKAECTCS BO B3PHIBO-
OMacHBIX 30HaX Kjiacca B-II mpuMeHSTh B3pBIBO3AIIUIIICHHOE YJIEKTPOOOOPYI0-
BaHUE, MpeJIHa3HAuYCHHOE Il pabOThl B CpellaX CO B3PHIBOOMACHBIMU CMECSIMU
ra3oB U MapoB C BO3AYXOM, a B 30Hax kiacca B-Ila — snexrpoobopynoBanue
oOmiero HazHaueHus (0e3 B3pPBIBO3AIIMTHI), HO UMEIOIIEE COOTBETCTBYIOIIYIO
3aIUTy 000JIOYKH OT MPOHUKHOBEHUS TTHLUTH.

[IpumeHeHre B3pPBIBO3AIIUIIICHHOTO 3JIEKTPOOOOPYAOBaHUS, MpeIHA3HA-
YEHHOT0 JJi1s1 paboThI B CpeiaX B3PHIBOOMACHBIX CMECEH Ta30B U MapOB C BO3Y-
XOM, M 3JIEKTPOOOOPYIOBaHMs 00IIETr0 Ha3HAYEHHUS C COOTBETCTBYIOIICH CTere-
HBIO 3aIIUTHI 000JIOUKHU JIOMYCKAETCS MPH YCIOBHUH, €CIIU TeMIIepaTypa oBEpX-
HOCTH 3JIEKTPOOOOpPYI0BaHUSI, HA KOTOPYIO MOTYT OCECTh TOpIHOYHE MBI WIH
BOJIOKHA (TTpU paboTe IIEKTPOOOOPYAOBAHMS ¢ HOMUHAIBHOM HArpy3Kou u 0e3

HACJIOCHHUs MbLIN), OyAaeT He MeHee yeM Ha 50 °C Huke TeMiiepaTypbl TICHHS
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IBUIY JUIs TVICIOLMX IbLIEH WM He 0oJiee ABYX TPETe TemmepaTypbl CaMOBOC-
IJIAMEHEHUS U1 HETICIOINX MbLIEH.

[To ITYD, Tabxn. 7.3.4, onpenensemM, TIAeeT WIM HE TIEET 3aJaHHasl TOPIO-
qasi IbLJIb.

ITvine kpacku nopowkosou I[IBJI-212, MIITY 6-10-859-69 (yeem cnomno-
801 KOCMU) He mieem.

[Toatomy, uTo6BI B cooTBeTcTBUM C [IVD, 7.3.63 mpoBepuTh COOTBET-
CTBHE 3JIEKTPOOOOPYAOBaHUs, ONpeenseM o Tabn. 7.3.4 teMneparypy camo-
BOCIUJIAMEHEHUS, T.K. JaHHAs MbLJIb HE TIICIOIIAs.

Te goc. =325°C — s meutk Kpacku nopoiukosoi 11BJI-212, MIITY 6-

10-859-69 (11BeT CIIOHOBOM KOCTH).
[Tocrne Toro Kak ornpeme i TpeOOBaHHS K JICKTPUIECKAM CBETHIILHUKAM 10
[TYD, HeoOXoauMO OMpeAeUTh IMPOBEPSEMbIC MapaMeTphl IS YCTAHOBJICHHOTO
AIIEKTPOOOOPYIOBAHUSL.

B IIOMCHICHHUH II€Xa IIO YCIIOBHIO 3aJd49l YCTAHOBJICHBI CBCTHUJIBHHKH B

ucnojHenuu HOB, B2TI .

W3 MapkupoBKM BaM HEOOXOJUMO ONPENEIUTh YPOBEHb B3PHIBO3ALIUTHI

AIIEKTPUYECKUX CBETHIIBHUKOB.

MakcumanibHasl TeMreparypa HarpeBa MOBEPXHOCTH 3JEKTPOCBETHIIbHU-
KOB M3BECTHA 10 YCIOBUSIM 3agauu u paBHa 100°C.

OmnpenenseM ypoBEHb B3PBIBO3AILNTHI IS IEPBOIO THUIIA CBETHJIBHHMKA C
mapkupoBkoii HOb

JInst mpuBeNEeHHON MAapKUPOBKHU B3PBIBO3AIIMILIEHHOTO 3JIEKTPOOOOPYI0-
BaHUs B MEPBYIO OYEPEAb ONPENEIAETCSA, B COOTBETCTBUU C KAKMM HOPMATHB-
HBIM JJOKYMEHTOM H3TOTOBJICHO M IMPOMAPKUPOBAHO 3JEKTpooOopyaoBaHue. B
MapKUPOBKE BCEro TPH 3HaKa 0€3 pa3IMYHBbIX PaMOK, OTCYTCTBYeT 3HaK EX, mo-
TOMY OIpeAeIisieM, YTO 3JIEKTPOOOOPYI0BaHNE COOTBETCTBYET KiIacCHU(PUKAIIIH

U MapKUpOBKeE 31eKTpoodopynoBanus no [TMBO.
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Hanuuue B mapkupoBke 6ykevt H unu 2H 1oka3bIBaeT, 4TO 3JIEKTPO00OO-
pPYJIOBaHHE YCIOBHO MOKHO OTHECTH K YPOBHIO B3PBIBO3ALIUTHIL: «D1eKmpoooo-
pyooeaHue nosviueHHou HadedxcHocmu npomug é3puisay (I1Y . Ilpunoxenue 3
k rnase 7.3). [To TOCT 12.2.020-76 3HaK ypoBHS — «2%.

OmnpenensieM YpOBEHb B3PbIBO3AIIUTHI JJISI BTOPOTO THIIA CBETUJILHHUKA C

MapKUPOBKOH B2T1 .

B mapkupoBke 3HaKW pacroioKeHbl BHYTPU MPSIMOYTOJILHOM U KPYTJION

paMoOK TMO3TOMY OTpPEENAeM, YTO 3JIEKTPOOOOPYIOBaHHUE COOTBETCTBYET KIlac-
cu(UKaIy 1 MapKUPOBKE 3J1ekTpoobopynoBanus o [IMBPO.

CornacHo 1. 2 npuioykeHus 2 K riase 7.3. B IpSAMOYTOJIBHOW paMKe Ha IEPBOM
MecTe 0003HauaeTcsi OyKBOW YPOBEHB B3PbIBO3AIUTHI 31IEKTPOOOOPYAOBAHNS.

B — yposenv 63pwvisozawumel: «B3pvleobezonactoe 21eKmpoobopyo0osanue
(11Y3. Ilpunoscenue 2 k enase 7.3., n.2). [lo 'OCT 12.2.020-76 3nax yposHs —

«In.
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Tenepb BCC OIIPCACIICHHBIC HAMU JaHHBIC CBOAWM B Ta6J'II/IIIy.

3aaHHOE IJ1eKTPOOOOPY/I0BAHME

TpeGoanus I1YD

HOB - cooTBeTcTBYET

YpoBeHb B3pbIBO3AILMTHI:

«IeKTpo0dOopyA0BaHNEe MOBBIIIEHHOH (+)

HA/IeKHOCTH MPOTUB B3PbIBA) — 2

B2T1

— COOTBETCTBYCT

YPOBeHL B3PbIBO3allINTHI:

«B3pbiBoGe3onacHoe (+)

3JIEKTpPooOopyaoBanue» — 1

Tnosepx, =100°C

IIy3. Taba. 7.3.12.

YpoBeHb B3pPbIBO3AIIUTHI CTAIMO-
HAPHBIX JJIEKTPUYECKUX CBETWIb-
HHKOB BO B3PbIBOONACHOH 30HE
kJjgacca B-II gpoxeH ObITh He HHKe
MOBBI-

«JIeKTPOodOpyIOBaAHHUE

IEeHHOM HaACKHOCTH IpoTUB

B3pbIBa» — 2 (mpH COOJII0OAEeHUU

TpeboBanui 7.3.63).

7.3.63. IIpu cod1101eHNH YCIOBHUA:

T < 2
nosepx.= 3+ c.eocni. AJIs HE T/1€10-

IUX NbLIEH.

2 2-325

3 Tc.eocnﬂ. = T =156,6 °C

ope 2
Tnoeepx. =100 C<§TC.SOCI’ZJZ. =156,6

- YCJI0BME BBINNOJHACTCH

3akmoueHue: Onexkmpoosueamenu 6 ucnoanenuu HOB u

B2T1

CcO0meemcmayom Kiaccy 83pble00nacHol 301ul B-11.

3aoaua Ne9. YuyacTOK MexaHMYeCKO 00padOTKU apeBecuHbl. B mo-

MEIIEeHUN YYACTKA YCTAHOBJIEHBI 3JIEKTPOJABUraTeN JiepeBoo0padaTbiBa-

OIKUX cTaHKoB cepun 4A B ucnojHenum: P23, 1P44, IP54. /IBurarenn c

K3 poropom (He uckpsimue u 0e3 uckpsimux yacrei). /[aTs 3akiiouenue o

COOTBECTCTBUHU YCTAHOBJICHHOI'O 3JICKTp0060pyI[OBaHI/IH KJIaCCy 30HBbI.
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Pewenue

s 5;3' 1. OnpenensiemM Ki1acc 30HBI.

Jlist kjmacca 30HBI B MEPBYIO Ouepelb HEOOXOAMMO MPaBHIILHO
) ONPENICNIUTh KaKO€ BEIIECTBO OOpaIlaeTcs, BhIACISIETCS, CKIaaupy-
€TCS U T.II. B JAHHOM IOMEIICHUH WUJIM HAPYKHOM ycTaHOBKE. CleAyIOMMUM Ii1a-
TOM HYXKHO OTNPEICNIUTh, TJI€ HAXOUTCS 3aJITaHHOE BEUIECTBO B MTOMEIICHUU WU
BHE MOMENICHUSI.

Kunacce 3onb1 II-11, ITY3. 7.4 .4.

Bo-niepBbix, B MOMEIIEHUU OOpalaloTCcs TBEP/AbIE TOPIOYKME BEIIECTBAa U
roprodast apesecHas mbutb ¢ HKIIB>65 r/M°, T.K. BTG B TEXHOJIOTHYECKOM
MpoIecce MpU MEXaHWYeCKOW 00pabOoTKe IpeBEeCHHBI (pacHIOBKE) HE HAXO-
JUTCS BO B3BEHIEHHOM COCTOSIHMM, a OCEJAeT Ha IMOBEPXHOCTHU IPEIMETOB,
HaxOJSIIMXCS B JJaHHOM MomenieHnu. Hanbosnee omacHeIMU B MOXKapHOM OT-
HOIIICHUM SBJISIIOTCS TOPIOYME TIbUIM, TOSTOMY BBIOOp Kilacca 30HBI Oyjaem
YCIIOBHO MPOM3BOIUTH N0 Hamuuuio nbum ¢ HKITB>65 r/m°.

Bo-BTOpBIX, NPOCTPAHCTBO y4acTKa, B KOTOPOM BBIAEISIETCS JIpEBECHas
Ut ¢ HKIIB>65 /M3, HaxoauTcs B MOMEIEeHHH.

2. JInst mpOBEpPKH COOTBETCTBUSI DJIEKTPOOOOPYAOBAHUS B TMTOKAPOOTIACHOM
3oHe II-Il He Hamo omnpenensTh KAaTeropurd W TPYIIY B3PHIBOONACHOM
CMECH, T.K. CMECU TOPIOUUX KHUAKOCTEN C TeMrepaTypoil Bcblku 6ojee 61°C
Y TOPIOYHX MBUIEH U BOJOKOH C BO3yXOM Ha KaTErOpUHU U TPYNIbI HE MOApas3-
nensitores!

3. [IpoBepsieM COOTBETCTBUE 3IEKTPOJBUraTENEH (3JIEKTPUUECKUX Ma-
IIMH) KJIACCY 30HBI.
[lepBoHaYaIbHO HEOOXOIUMO OMPEACIUTh TPEOOBAHUS K DJICKTPUUECKUM

MalllMHaM, HaXOJIAIIUMCS B roxapooracHoi 30He [1-11.

76



B moxapoornacHbIX 30HaX MOTYT MPUMEHSTHCS IIEKTPUYCCKH MAITHHBI
P YCIIOBUH, YTO WX 000JIOYKM UMEIOT CTETICHb 3alIUThI HE MEHEE YKa3aHHOU B
ITYD, Tabm. 7.4.1.

Coenacno mabnuye 1.4.1 6 noowcapoonacHoti 30ne MUHUMANbHASL OONY-
CmMuMas cmeneHv 3auumvl 000J0UKU INEKMPUYECKUX MAWUH OOIHCHA Oblmb

IP 44.

OOpaTuTe BHUMAaHHE, YTO JaHHBIA maparpad W Tabiuna ciayxar s

OTIPEJICIICHHS TOMYCTUMOM CTETIEHH 3aIUThl 000J0YKH TOJBKO IJIEKTPUUECKHUX
MAIlIMH B 3aBUCUMOCTH OT KJIaCcCa 30HBI.

B moxkapoornacHbIX 30HaX MOXKET MPUMEHSTHCS SJIEKTPOOOOpYyaAOBaHUE,
UMEIOIIEE CTENEHb 3allUThl 00O0JIOUYKM HE MEHEE yKa3aHHOW B COOTBETCTBYIO-

iei taduie (cM. Tadi. 8).

Tabmnuma 8
Bun snextpoycraHoBKM Iyos C yueroMm
DIEeKTPUYECKUE MAIIMHBI 7.4.15, Tabn.7.4.1 7.4.16-7.4.19
DJIEKTPUYECKUE arnmnapaThl, IPUOOPHI 7.4.20, Tab61.7.4.2 7.4.21-7.4.25
PacnpenenurenbHbIE YCTPOCTBA 7.4.28, Tab61.7.4.2 74.29-7431
DJIEKTPUUECKUE CBETHIIbHUKHU 7.4.32, Ta61.7.4.3 7.4.33-7.4.35

JlomyckaeTcsi U3MEHATh CTENEHb 3alIUThl 000JOYKH OT MPOHUKHOBEHUS
BOJIbI (2-51 1upa 0003HAYEHHSI) B 3aBUCUMOCTH OT YCJIOBHUI Cpelibl, B KOTOPOIi
AIIEKTPOYCTAHOBKU yCTaHABIMBAIOTCS.

[locne Toro kak ompenenid TPeOOBaHUS K DJICKTPUYECKUM MAlllMHaM 10
[TY3, HeoOXoauMO OIpEeAEUTh CTEeNEHb 3allUThl O0OJOUKU JUIS YCTAHOBJICHHOTO
ANIEKTPOOOOPYIOBAHMS.

B momerniennn ygactka MeXaHU4YECKOH 00paOOTKU APEBECUHBI YCTAHOBJIE-
HBI 3JIEKTPOABUTATENN IEPEBOOOPAOATHIBAIOIIMX CTAHKOB cepur 4A B UCIIOIHE-
uHuu |P23, P44, IP54.

Tenepb BCC OIIPCACIICHHBIC HAMKU JaHHBIC CBOAWM B Ta6J'II/II_Iy.
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3ajaHHoOe 3JIEeKTPOOOOpyI0BaAHHE

TpeooBanus ITYD

IP23 — He cooTBeTCTBYET.

IP44 — cooTBeTCTRBYET.

IP54 — cooTBeTCTRBYET.

ny?3. 7.4.15, rada. 7.4.1.

JIJIfl CTAlIHOHAPHO YCTAHOBJIEHHBIX
JIEKTPUYECKHX MAIIMH He HCKPSIIUX
U 0e3 HCKPAIIMX YacTeil Mo yCJIOBUAM
patoThI cTeneHb 3alUTHI 000JI0YKH B
3oHe II-11 go:KkHA OBITHL HE MeHee
1P44.

Jonyckaercss M3MeHSITh CTeNeHb 3a-
IIUTHI 000JI0YKHM OT MPOHMKHOBEHUSA
BO/AbI (2-1 nndpa od003HAYEHHUSA) B 3a-
BHCHUMOCTH OT YCJOBHH Cpelbl, B KO-

TOpOﬁ MalllUHbBI YCTAHABJ/INBAKOTCH

(7.4.15).

3akimoueHue: nekmpoosueamenu 0epesoodopabamvi8aOwux CmMaHkKos

cepuu 44 6 ucnonnenuu P44, \P54 coomeemcmaytom Kuaccy noxircapoonacHoll

3onbl II-1l no cmenenu 3auunivl 060]20’-!1(’1/{, a 3Jzel<mp066u2ameﬂb 6 UCNOJIHEHUU

|P23 ne coomeemcmeyem knaccy nosxcapoonacuou 3ouwl II-1l no cmenenu 3a-

wumol 000I04KU.
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ﬂ]l}l camocmosamelbHo2co KORmpOoJisii peulunio mecmoeblil bunem

BUJIET JucnurmHa «IlokapHas 6e30macHOCTh Tema 1: «OcHOBBI MOKapHOI Oe30MacHO-
No IIEKTPOYCTAHOBOK) CTH TIIPUMEHEHUSI JJIEKTPOYCTaHOBOK»
Ne TekeT 3a1aHus Bapuantsi oTBeTa

3a1aHus
1. MexaHH4eCcKOe MOBPEKACHHE U30JISLIUH SBISCTCS 1) KOPOTKHX 3aMBbIKaHHH
MPUYNHON BOSHUKHOBEHHUS. . . .. ... 2) neperpy3ku
3) 60NIBIINX NEPEXOIHBIX CONPOTUBICHUH
4) BUXPEBBIX TOKOB
5) 97E€KTPUYECKUX MCKpP U IyT
2. Hex momyuenus pactopurens Ne646 (JIBX). I'ep- | 1) IT-
MeTH4HOoe obopynoBanue. Paboraetr MmHOroarpe- 2) B-1
raTtHas BeHTWIANUsA. ONpenennuTh KIacc 30HBI MO 3) B-Ir
I1yo. 4) I1-11
5) B-la
3. Omnpenenuts KaTeropuio u rpymiy B3peiBoonacuoit | 1) 1A, T2
CMecCH C BO3IyXOM YKa3aHHOTO BellecTBa: Bu- 2)1IC, T4
HHUJIAIETAT. 3) 1IB, T2
4) 11A, T1
4, Onpenenuts HKIIB u TemnepaTtypy camoBocIia- 1) 45 r/m3; 270 C°
MEHEHHs YKa3aHHOMN B3pbIBOONACHOH mblti: AMu- | 2) 52 r/m3; 559 CP
HOILIACT. 3) 15 /™% 175 C°
4) 33 r/m%; 373 C°
5. J1s1 Kakux KaTeropuil B3pbIBOONIACHBIX CMECer 1) A
a5IeKTpoobopyaoBaHue ¢ MapkupoBkoit 1ExqlIT4 2) 1A, 1IB
SIBJISIETCS. B3PbIBO3AIIMILIEHHBIM 3) A, 1IB, IIC
4) 1IB
5)IIC
6. JJIs KaKuX TPy B3PBIBOOMIACHBIX CMECEH AJIeK- 1) T4
TPoOoOOpyIOBaHNE ¢ MAPKHUPOBKOH gg %}’ ¥§ T3
SIBJISICTCS. B3PBIBO3AIIUIIICHHBIM. 4) Tl: T2: T3, T4
5)T5
7. K xakoMy ypOBHIO B3pBIBO3AIIUTHI HEOOXOIMMO 1) Oco60B3pBIBOOE30IIACHOE IIEKTPOOOO-
OTHECTH pyZAoBaHue
3JIEKTPOOOOPYIOBAHHE C YKa3aHHOW MapKUPOBKOil: | 2) B3priBoOe30macHoe 3JIeKTPo00Opya0-
M3T. BaHUE
3) DnexTpoobopyA0BaHNE TTOBBIIIICHHON
HaJIe)KHOCTH ITPOTHB B3pPhIBa
8. Kakwue BuBI B3pBIBO3AIIUTEI UMEET 3IIEKTPooOopy- | 1) 3amoiHeHue WM mpoayBKa 000T0UKH
JIOBaHHE T10]] N30BITOYHBIM JIABJICHUEM.
3 5 B4T5 @ 2) B3pbIBOHENPOHUIIaEMast 000I0UKa.
C YKa3aHHOU MapKHPOBKOMU: 3) uckpoOe3omnacHas JIEKTPUICCKAs IICTIb.
4) xBapIieBOE 3aMOJTHEHUE 00O0JIOUKH.
0. Hex mo mpomsBoacTBy rentana (JIBX), cmech 00- 1) cooTBeTCTBYET
pasyeTcs MpH HApYIICHUN TEXHOJIOTUYECKOTO MPO- | 2) He COOTBETCTBYET 110 YPOBHIO B3PHIBO-
1ecca. Y CTaHOBJICH 3JIEKTPOABUTATENb 3aIINTHI
HIT? 3) HE COOTBETCTBYET IO KATETOPHH B3PHI-
[IpoBeputs cOOTBET- BOOIIACHOI cMecH
ctBre. Eciii HE COOTBETCTBYET yKa3aTh MoYeMy 4) He COOTBETCTBYET IO IPYIIIE B3PHIBO-
OIIACHOH cMecH
10. Iex. Obpamraercs roprouwnii ra3 (HKIIB 16% k 1) cooTBeTCTBYET

00BEMY BO3ITyXa), 00JIAJAIOIINIA PE3KUM 3aIIaxoM
NPY TPEACTbHO TOMYCTUMON KOHIIEHTPALIHH.
BspreiBoonacHas cMmech mpu aBapuu. [IpoBeputh
COOTBETCTBUE UCIOIHEHUS 1eKTpoasuratens ¢ K3
poropowm (IP23) kmaccy 30usI o [TV 3.

2) He COOTBETCTBYET CTEMEHH 3aIHTHI OT
TBEPJBIX TEI

3) He COOTBETCTBYET CTEMEHHM 3aLIUTHI OT
BOJBI

4) He COOTBETCTBYET, T.K. HE JIOMyCKaeTCs
COOpyKaThb
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TEMA 2. Ilo:xxapHasi 0€30IIaCHOCTD JJIEKTPUYECKUX ceTell

[IpakTrueckue 3amanus OWUJICTOB MO JaHHOW TEME BKJIIOYAIOT 3aJa49d T10
pacuindpoBKe MapKUPOBKU MPOBOJIOB M KaleJell 3JIEeKTPUYECKUX CeTeH, Mpo-
BEPKE COOTBETCTBHS MPOBOJIOB U KaOesel CHIOBBIX U OCBETUTEIBHBIX CETEH
KJIACCy MOKapOONaCHON U B3phIBOOIIACHON 30HBI.

PaccMmoTpum npumMeps! pelieHus psjaa 3aad 1no JaHHOU TeMe.

3.3. Pacuuughposka mapkupoexku npogooa uiu Kaoens

3aoaua NelQ. PacummppoBath MapKHPOBKY Ka0eIbHOI0 W3/AeIHA
ACBI' 3x120+1x35, npoJio:keHHOro B 3emJjie, U ONpPeAeJUTh IJIUTEJTbHO
JAOIYCTUMBbIH TOK.

Pewenue

1. Jlns npuBeneHHOM MapKUPOBKU KaOenpHOTO wu3aenus Bawm
f.‘-’ HEO0OXOJMMO B TIEPBYIO OUYEPEIb OMPEACIUTHCS C BUIOM H3CIIHS,

T.€. ONpPECNNTh, YTO 33JaHO YCTAHOBOYHBINA MPOBOJ WM KaOelb.
) [ToaTOMy HEOOXOIUMO MPOBEPHUTH, €CTh JIM 3aJIaHHAsT MapKUPOBKA
KaOeJTBbHOTO M3ENUs CPEI OCHOBHBIX MapOK YCTAaHOBOUYHBIX MPOBOIOB, IIPHUBE-
JICHHBIX B TabuIe 3.1 Ha CTp. 30-33 CIIpaBOYHHUKA
«Kabenpubie nuznenusi» .M. Anuesa [4].

Ecnu 3aganHOM MapKUpOBKH B TaOJIMIIE HET, 3HAYUT TO Kabenb, U ompe-
JENATh €r0 KOHCTPYKTHUBHBIC 3JIEMEHTBI HEOOXOIUMO 10 JAaHHOMY CIIPABOYHHUKY
KaK JIJIsl CUJIOBBIX KaOeliel WM UCTOJb3ys TabJ. 2 JaHHBIX METOJUYECKUX PEKO-
MEHIAIHI.

Bam HE0O0X0IMMO, MCTOJB3Ys CIPAaBOYHBIC TaHHBIC, YETKO OMPEICITUTH
MaTepHa, U3 KOTOPOTO BBHITIOJTHEHBI OTJCIbHBIC KOHCTPYKTUBHBIC DJIEMEHTHI Ka-
oeus.

DnexTpudyeckuii kabenb (Kabeinb) COCTOUT U3 CJEAYIOIIUX OCHOBHBIX
AJIEMEHTOB:

— o/1Ha WK 00JIee TOKOMIPOBOASIINX KU (TPOBOHUKOB);
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— U30JISIUUY KWL,
— METaJNINYeCKasi MM HEMeTaJuInuecKasi 000JI0UKa;
— IIOBEpX, B 3aBUCHMOCTH OT YCIIOBUW MNPOKIAAKA WM IKCIUIyaTallMM, MOXET
UMETHCS COOTBETCTBYIOLINN 3ALIUTHBIA ITOKPOB, COCTOSIIIMNA W3 MOAYLIKH IOJ
OpoHeii, OpoHH, HAPYKHOT'O TOKPOBA.

2. Tenepp, COIIACHO CIIPAaBOYHBIM JJAHHBIM, ONPEAEIIsAeM, U3 KAKUX KOH-
CTPYKTHBHBIX JIEMEHTOB COCTOMT 33/IaHHBIN KaOelb, a TAKXKE MaTepuall, U3 Ko-
TOPOI'0 OHU U3TOTOBJICHBI.

ACBI 3x120+1x35

Ka0emb
YKUJIbI: aTFOMUHUEBHIC;
M30JIALMS: OyMakHas MPONUTaHHAS;
000JI0YKa: CBUHIIOBAS,
noAyIlika noja OpoHel: HopMasbHas,
OpOHUPOBAHHBIN: IBYMS CTATBHBIMU OIIMHKOBAHHBIMU JICHTAMU;
0€3 Hapy>XKHOTO MOKPOBA;
YETBIPEXKUIIBHBIM, CEUEHUE KOKION U3 Tpex (asHbIX KM Sy=120 MM, ceuenne
HYJIEBOM XUIIBI Sp=35 MM2;
MIPOJIOKEH B 3eMJIE.
3) Cnenyrommm maroM HeoOXxoaumo orpeaenuth tadmauiy I[1Y3, mo kotopoit
MOXHO OyJeT OmpeaenuTh JOMYyCTUMBIM JUIMTENbHBIA TOK i KaOems
ACBI" 3x120+1x35.

Cornacno I1YD, 1.3.13 ans kabeneid, MpoJIOKEHHBIX B 3eMJIE, TOMYCTH-
MbI€ JIJIUTENIbHbIE TOKW mpuBenaeHbl B Ta0n. 1.3.13, 1.3.16, 1.3.19-1.3.22. Ouu
MPUHSATHI U3 pacyeTa MPOKIAJKU B TpaHIiiee Ha riyoune 0, 7 - 1, 0 M He Oonee
OJIHOTO Kalens mpu temneparype 3emiu + 15° C u yaeapHOM CONPOTUBIICHUH

3emutit 120 cm K/Br.
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T.x. m3omsamusa kabenss ACBIT OymakHasi, 000JI0Y4Ka CBUHIIOBAs, >XKWJia
QIIOMMHUEBAs, HA HOMUHAJIBHOE HampshDKkeHue 10 1 kB, mposioxeH oH B 3emuie
JOMYCTUMBIHN JUTMTENBHBIN 1J11 Hero onpenaenseTcs mo I[1YD, rabnuma 1.3.16.

HomunanpHOe HanpsbkeHue BeiOupaere 10 1 kB. Onpenensere n1omycTu-
MBI JJIUTETBHBIN TOK TOJBKO I (ha3HBIX K, Y JAHHOTO Kabens Tpu (a3Hbie
Kuiel. [loaTomMy B Tabmuile BeIOMpaeTe MOMYCTUMBIN JTUTEIBHBIA TOK IS
TPEXKUIIBHOTO Ka0eJs.

B tabmaume 1.3.16 mus ceuerust 120 mm? TPEX>KUJIBHOTO Kabes, Hamps-
»eHuem 10 1 kB gomyctumsliil nnurenbHblid TOK paBeH 300 A.

[Tpumep odopmienus:

ACBI 3x120+1x35

YeThIPeXsKUJIbHBIN Ka0e/Ib

KHNJIBbI — AJIIOMHUHHECBbBIC,

U30JISIIUS — OyMasKHAasl; Y2 tada. 1.3.16
000/104Ka — CBHHLIOBAS; — | maé. —3004
OpPOHMPOBAHHBIM BYMSl CTAJbHBIMH OLMHKO- don.

BaHHBIMH JICHTAMMU ,
0e3 HAPYKHOI'0 TOKPOBA

IMPOJIOKEH B 3€EMJIC

3.4. Ilposepka coomeemcmeus nposooa unu Kaobensa no KOHCMPYKUUU U cno-

co0y nPOKNAOKU KNaAccy HOHCAPOONACHOIL, 63PblBOONACHOIL 30HbL

3aoaua Nell. B npou3BOACTBEHHOM IieXe OCYIIECTBJIACTCH OTKPbITAsA
IMPOMBIBKA METAJJIMYECKHX Y3JI0B U JaeTajieil yaur-cnupurom (JIBJK). Ben-
THASAUMA  orcyrcrByer. CujoBasi  ceTh  BbINOJIHEHa  KabeseMm:
AHPI" 3x16+1x10 na noTrke. OcBeTHTEIbHAN CeTh BBINOJHEHA MPOBOJIOM:
IIB1 2(1x4) Ha cko6ax. JlaTh 3aK/JIH0YEeHHE 0 COOTBETCTBHH Ka0eJIbLHOT0 M3-

AeJudA KJIacCy 30HbI.
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Pewenue
0 (» 1. OnpeznensieM KJIacc 30HBL.
2 Jljis kjmacca 30HBI B TIEPBYIO OU€pelb HEOOXOAUMO TPaBUIIBHO OIpe-
w} JIeNTUTh KaKoe, BELIECTBO OOpaIlaeTcs, BhIACSIETCS, CKIAAUPYETCs U
T.I. B JIAHHOM TOMENICHUH WIA HapyKHOU ycTaHoBKe. Clieayronmm
[1aroM HEOOXOJIMMO OMPEIENIUTh, T HAXOAUTCS 3aJJaHHOE BEIIECTBO: B IMOMeEIIIe-
HUU WM BHE nomenieHusa. M mocnennee: uisi onpeAesieHus: Kjiacca B3phIBOOIAC-
HOM 30HBI €IlIe OUYEHb BAXKHO ONPE/IEIIUTh B KAKOM PEXKUME Pa0OThI MOXKET 00pa3o-
BaThCsl B3PBHIBOOIACHAsI CMECh B MOMEILIEHWN WJIA HapyXHOW ycTaHOBKe. Kpome
TOT0, €CJI B3PHIBOOIACHAS! CMECh B HOPMAJILHOM pEXUME HEe o0pa3yercs, a BO3-
MO>KHA TOJIbKO B pE€3yJbTAaTe€ aBapUM WJIM HEHUCIIPABHOCTEW, MPOBEPHTE, €CTh JIU
Kakue-mmbo 0COOCHHOCTH, yKazaHHble B [V, 7.3.42.
Kaacc 30nb1 B-1, ITY 3. 7.3.40.
Bo-niepBrix, B niexe odpamtaercs JIBXK (yaiT-cnupur), mosToMmy BO3MOXK-
HO oOpa3zoBaHue B3pbIBOOMacHOM cmecu yauT-ciuputa (JIBXX) ¢ Bozmyxom.
Bo-BTOpBIX, MPOCTPAHCTBO 11€Xa, B KOTOPOM 00pa3zyercs B3pHIBOOIACHAS
CMECh, HAXOJUTCS B MIOMEILICHUHU.
B-TpeTbux, Mo yCJIOBUIO OTCYTCTBYET BEHTWJISLIMS, ITOATOMY B MOMEIIE-
HUHU 1iexa BeIIesroTes napsl JIBXK, 06pa3yst B3phIBOOMAacHYIO CMECh C BO3MY-
XOM IIPU HOPMAJIBHBIX PEKUMax pabOTHI.
2. Tenepsp, cCOTIaCHO CIPABOYHBIM JIAHHBIM, OMPENEIAEM, U3 KAKUX KOH-
CTPYKTUBHBIX 3JIEMEHTOB COCTOUT 3aJIaHHBIN KaOelb W MPOBOJ, a TAKXKEe MaTe-

pual, U3 KOTOPOro OHU U3TOTOBJICHBI.

AHPT 3x16+1x10

Ka0enb

’KUJIbI — aJIIOMAHUEBLIE;

U30JISIUS — Pe3UHOBAS;

o0os049Ka — HalipuTOBas (HEroprovas pe3MHOBas, HE PACIIPOCTPAHSIONIAs rope-

HUE);
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He OpPOHUPOBAHHBIN;
0€3 Hapy>KHOTO MTOKPOBA;

IIPOJIOKCH Ha JIOTKC.

I1B1 2(1x4)

MPOBO/I

YKUJIbI — MEJIHBIE;

M30JISIUS — MOJIMBUHWIXJIOPUTHAS;
MIPOJIOKEH OTKPBITO Ha CKOOAaX.

3. CrengyrommMm aroM HeEO0OXOAMMO, IO COOTBETCTBYIOIIMM Maparpadam
[TYD, npoBeputh COOTBETCTBUE KaOesl 10 KOHCTPYKIIMHU M CIIOCO0Y MPOKIIAIKH.
TpeboBaHusl K 3JIEKTPOINPOBOJKAM U KAOEIbHBIM JIMHUSM CUJIOBBIX U OCBETH-
TEJIBHBIX CETEM BO B3PBIBOOIACHBIX 30HAaX mpuBenacHbl [I1YD, rmaBa 7.3,
7.3.92-7.3.131
Ilposepsaem coomeemcmeue kaovenn AHPI' no koncmpykyuu:
11Y3 7.3.93 — ne coomeemcmeyem,

T.x. BO B3pbpIBOONAacHbIX 30Hax knaccoB B-I m B-la nomxHbl npuMeHSTHCA
MPOBOJIA U KaOeu ¢ MEHBIMU KUJIAMU

11Y3 7.3.102 — coomeemcmeyem;

T.K. BO B3pBIBOOIACHBIX 30HAX JIOOOT0 Kjiacca MOTYT MIPUMEHSITHCS KaOemu ¢
PE3MHOBOM U30JISIMEH B PE3NHOBOM 000JIOUKE.

3amperieHo TOJbKO MpUMEHEeHHE Kabemel ¢ allFloOMUHUEBOM 000109K0# BO B3PHI-
BOOIMACHBIX 30Hax kiaccoB B-1 n B-la u xabenel ¢ moaudTHIIEHOBON U30JISILIUEN
WM 000JIOUYKOM BO B3PHIBOOMIACHBIX 30HAX BCEX KJIACCOB

11Y3 7.3.108 — coomeemcmeyem,

T.x. kabeb, MPOJIOKEHHBIA BO B3PHIBOOIIACHOM 30HE OTKPHITO HA KOHCTPYKIIU-
AX, CTEHAX, B KaHallaX, TYHHEJAX U T. I1.), HE UMEET HapY>KHOrO MOKPOBa M IO-
KPBITUS U3 TOPIOYMX MAaTEPUAIOB (JKYT, OUTYM, XJIOMYATOOYMaKHasI OTIETKA U

T. IL.).
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Ilpogepaem coomeemcmeue kaovens AHPI no cnocody npoknaoku:
11Y3 7.3.118, Tabn. 7.3.14 (cunosas cemv) — He coomeemcmayem.
T.K. CUJIOBBIE CE€TH, BBHINOJIHEHHBIE HEOPOHUPOBAHHBIMHU KAOEISIMU C HAIpPs-
»enueM 10 1 kB Bo B3peIBoomacHoii 30He B-l, npoknaasiBatoTcs TOJIBKO OT-
KPBITO U CKPBITO — B CTAJIbHBIX BOJOTa30MPOBOJIHBIX TPyOax
Ilpogepsaem coomeemcmeue npoeooa IIB no koncmpykyuu:
11Y3 7.3.93 — coomeemcmeyem;
T.x. mpoBoAa M Kabenu ¢ MEAHBIMHU JKUJIAMU TIPUMEHSIOTCS BO B3PBIBOOITACHBIX
30Hax JKO0ro Kiacca.
11Y3 7.3.102 — coomeemcmeyem,
T.x. BO B3pBIBOOITACHBIX 30HAX JIOOOTO KJIacca MOTYT MPUMEHSTHCS TPOBO/IA C
MOJIMBUHWIXJIOPUTHON HU30JIALIUEH.
3anpeneHo ToabKO NPUMEHEHHE MPOBOJIOB C MOJUATUICHOBOM M30JISIUEN WA
000JIOYKOH BO B3PHIBOOIACHBIX 30HAX BCEX KIIACCOB.
Ilpogepaem coomeemcmeue npoeooa IIB no cnocody npoknaoxu:
11VD 7.3.118, Tabn. 7.3.14 (cunosas cems) — He coomeemcmayem,
T.x. 100BIEe JIEKTPUUECKUE CETH, BBIMOJIHEHHBIE M30JMPOBAHHBIMHU MPOBO-
JlaMU BO B3PBIBOOIMACHOW 30HE JHO0OO0r0 Kilacca, MPOKIIaIbIBAIOTCS TOJIBKO OT-
KPBITO U CKPBITO — B CTAJIBHBIX BOJIOTa30MPOBOIHBIX TPyOax.

IIpumep opopmieHnus:
1. Kitacc 30u51 B-1, ITYD. 7.3.40.
2. AHPT" 3x16+1x10

Kabesb

’KHJIbI — AIFOMHUHHEBBIC;

U30JISLINS — PE3HMHOBAS;

00oJtouKa — HaiipuToBas (Heroprovas pe3MHOBAs, HE PaCIPOCTPAHSIONIAT
TOpEHHUE);

HE OpOHUPOBAHHBIIA;

0e3 Hapy»KHOTO TTOKPOBA;
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IPOJIOKEH Ha JIOTKE.
IIpoBepsiem cooTBeTcTBUE Kabeass AHPI 3x16+1x10 no KoHCTPYKIIUU:
I[1YD 7.3.93 — He COOTBETCTBYET, T.K. BO B3PBIBOONACHOW 30HE Kiacca B-I
JOJDKHBI IPUMEHSATHCS IPOBOA U KaOeNn ¢ MEAHBIMH JKUJIAMU
I[1Y3 7.3.102 — COOTBETCTBYET;
I1YD 7.3.108 — cOOTBETCTBYET.
IIpoBepsieMm cooTBeTcTBHE Kadeass AHPI 3x16+1x10 no cnocody npokJiaj-
KH:
[1YD 7.3.118, Tabn. 7.3.14 (cusnoBas Ce€Th) — HE COOTBETCTBYET, T.K. CHJIOBbBIE
CETH BBHITIOJITHCHHBIC HCOPOHUPOBAaHHBIMH KaOeIsIiMu ¢ HampsbkeHueM 1o 1 kB
BO B3pBIBOOIACHOM 30HE B-l, mpokiiaapIBatoOTCs TOIBKO OTKPBITO M CKPBITO —
B CTaJIbHBIX BOJOTA30IIPOBOJIHBIX TPYOax.
3axntouenue: Kabeno AHPI' 3x16+1x10 ne coomsemcmayem no xon-

CMPYKYUU U Cnocody NPoKIaoKU K1accy 83pble0ONAcHoU 301bl B-1.
3. TIB1 2(1x4)

MIPOBO/L

KUJIBl — MEJIHBIE;

W30JISIINS — TIOJTUBUHUIIXJIOPHTHAS,

MPOJIOKEH OTKPHITO Ha CKOOax.
IIposepsiem coorBeTcTBHE MpoBoaa [IB1 2(1x4) mo KOHCTPYKIMH:
I[TYD 7.3.93 — COOTBETCTBYET;
I[1Y3D 7.3.102 — COOTBETCTBYET;
IIpoBepsiem coorBeTcTBHE MpoBoaa [IB1 2(1x4) mo cnocody NpoKJIaIKu:
I1YD 7.3.118, Tabn. 7.3.14 (cunoBasi C€Th) — HE COOTBETCTBYET, OCBETUTEIIb-
HBIC CETH, BBHITIOJIHCHHBIC M30JMPOBAHHBIMHU MPOBOJAAMHU BO B3PBIBOOIIACHOU
30HE JIFOOOTO KJacca, MPOKIIAIBIBAIOTCS TOIBKO OTKPHITO M CKPHITO — B

CTaJIbHBIX BOJIOTA30MPOBOHBIX TPyOax.
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3axniouenue: Ilposoo IIB1 2(1x4) ne coomeemcmeyem no cnocooy

NPOKIAOKU KIACCY 83Pbl80ONACHOU 30Hbl B-1.

3aoaua Nel2. B noMemieHUM HACOCHOI'O OT/IeJICHHUS MO MepeKayKe MH-
AYCTPUAJIBHOI0 MacJja (roproyasi KUJAKOCTh € TeMIepPaTypoil BCHBIIIKH
181°C) ckiaga cMa304HbIX MATEPHAJIOB 1IeXa XO0JI0JHOM MPOKATKH TPaHC-
¢bopmaropHoi ctasnm. B nexe umMeercss NPUTOYHO-BHITAKHASA BEHTUISIIIMSL.
CuuioBasi cetb BbinoJiHeHa kabesem CII 3x16+1x10 na jgorke. OcBeTnTeNb-
Hasl ceTh BbInoJiHeHa nmpoBoaoM AIIB 2(1x6) Ha cko0ax. /laTh 3aKj0oueHne

0 COOTBETCTBUH Ka0eJbHOI0 H31€/IUsA KJIACCYy 30HbI.

Pewenue
\% 1. OnpenenseM Kiacc 30HSI.
3
S\
W Jlns kimacca 30HBI B TMEPBYIO OYepeAb HEOOXOIUMO MPaBUIBLHO

w} OTIPEJICNIUTh, KAKOE BEIIECTBO O0OpaIiaeTcs, BeIACIICTCS, CKIATUPY-
€TCsl ¥ T.II. B IAHHOM IIOMEIICHUH WIM HapyXKHOH ycTaHoBke. Clie-
JIYIOIIUM IIaroM HY>KHO OIPEENINTh, IJI€ HAXOAWUTCS 3aJaHHOE BEUIECTBO: B
MOMEINICHNA WM BHE moMemieHus. VM mocienHee: sl ONpeneseHus: Kiiacca
B3PBIBOOIIACHOM 30HHBI €111€ OUYE€Hb BAXKHO OMPEICIUTh, B KAKOM PEKUME paOOThI
MOXET 00pa3oBaTbCS B3pBIBOOMACHAS CMECh B TOMEIIEHWU WM Hapy>KHOU
YCTaHOBKE.
Knacc 3ombl I1-1, ITYD. 7.4.3.
Bo-niepBrixX, B 1exe oOparaercs roprodas >KHIKOCTb C TEeMIepaTypoi
Bcobky 181°C.
Bo-BTOpBIX, MPOCTPAHCTBO 11€Xa HAXOAUTCS B TOMEIIICHUU.
2. Tenepp, COrIacHO COPAaBOYHBIM JIAHHBIM, ONIPEIECIIAEM, U3 KAKUX KOH-
CTPYKTUBHBIX DJIEMEHTOB COCTOWT 3aJaHHBIN KaOeb U IPOBOJI, a TAKKE MaTe-
pHai U3 KOTOPOrO OHU U3TOTOBJICHBI.

CII3x16+1x10

87



Ka0enb

YKUJIBI — ME/THBIC;

U30JISIUs — OyMaXKHas;

000JI04YKa — CBUHIOBAS;

OpOHUPOBAHHBIN — MITOCKUMH CTATLHBIMU OIIMHKOBAHHBIMH JICHTAMU;
Hapy>KHBIM MOKPOB — HOPMaJIbHBIN (OMTYM, KaOeabHasl MpshKa);
MPOJIOKEH Ha JIOTKE.

AIIB 2(1x6)

POBOJ

YKUJIbI — AIFOMUHUEBHIE;

W30JISINS — TIOJTMBUHUIIXJIOPHTHAS,

MPOJIOKEH OTKPBITO HA CKOOAaX.

3. Crenyromum maroM He0oOX0AMMO, TI0O COOTBETCTBYIOIIUM Maparpadam
[TYD, mpoBepUTh COOTBETCTBUE KaOEs 10 KOHCTPYKIIMH U CIIOCO0Y MPOKIIAJIKH.
TpeOGoBaHusi K 3JEKTPONPOBOJIKAM M KAOEIbHBIM JIMHUSIM CHJIOBBIX U OCBETH-
TEJIbHBIX CETeM B TMOXApPOOIMAaCHBIX 30HaxX mpuBeneHsl [1YD, rmaBa 7.4.,
7.4.36-7.4.45.

Ilpogsepsaem coomeemcmeue kaoenn CII no koncmpykuyuu:

11VD 7.4.36 — ne coomeemcmeayem;,

T.x. B OKapoOIaCHbIX 30HaX JIIOOOTO Kjlacca He JOJDKHBI MPUMEHSTHCS Kabenu
UMEIOIINE MTOKPOB U3 MAaTEPUAJIOB, PACITPOCTPAHSIONINX TOPEHHE.

Ilposepsaem coomeemcmeue kaovenn CII no cnocoby npoxknaoku:

11V 1.4.39 — coomeemcmayem.

T.x. B m0okapooIacHbIX 30HaX JIIOOOT0 KJlacca pa3periatoTcsi BCe BUIBI MPO-
KJIAJIOK OpOHUPOBAHHBIX KaOeei.

Ilposepaem coomeemcmeue npoeooa AIIB no koncmpykuuu:

11Y3 7.4.36 — coomeemcmeyem,

T.x. B MOXapoOMacHBIX 30HAX JIOOOT0 Kilacca MOTYT MPUMEHSTHCS IMPOBOJIA

HMCIOIIHUC ITOKPOB N3 MATCPHUAJIOB, HC PACIIPOCTPAHAIONINX I'OPCHUC.
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Ilposepsiem coomeemcmeue nposooa AIIB no cnocoby npoknaoku:
11Y3 7.4.39 — ne coomsemcmayem.
T.x. mpokJagka HE3aIUIIEHHBIX (T.€. MPU OTCYTCTBHH JIFOOOW 00O0JOUYKH)
M30JMPOBAHHBIX MPOBOJOB C AJIOMHUHHEBBIMU JKHJIAMH B IOXapOOMaCHON
3oHe [I-l1 gomkHA MPOM3BOAMUTHCS B CTATbHBIX BOAOTA30MPOBOIHBIX TpyOax
WU KopoOax.

IIpumep opopmienus:
1. Kimace 3oms1 I1-1, ITYD. 7.4.3.
2. CIT 3x16+1x10

Kabesb

KUJTBl — METHBIE;

M30J51Us — OyMaXKHas;

000J109Ka — CBUHIIOBAS;

OpOHUPOBAHHBINA — TNIOCKHUMH CTAJIbHBIMU OIIMHKOBAHHBIMU JICHTAMH,

HaPYXKHBIN MOKPOB — HOPMAJILHBIN (OUTYM, KaOellbHasI IPSKa);

MPOJIOKEH Ha JIOTKE.
IIpoBepsiem coorBercTBHE Kadena CII 10 KOHCTPYKIUM:
[TYD 7.4.36 — He COOTBETCTBYET, T.K. B TIO’KaPOOIIACHBIX 30HAX JIIOOOTO Kiiacca
HE JOJDKHBI TPUMEHSTHCS Kabelu, MMEIOIUE MOKPOB U3 MaTepUaIOB PacIpo-
CTPAHSIIOITUX TOPEHHUE.
IIpoBepsiem cooTBeTcTBUE Kadensa CII mo cnocody NPOKJIAAKH:
ITYD 7.4.39 — cOOTBETCTBYET.

3axmouenue: Kabenv CII 3x16+1x10 me coomeemcmsyem no Ko-

CMpYKYUU K1accy noxcapoonactou 30ust 11-1.
3. AIIB 2(1x6)

IPOBOJ

KUJTBI — ATFOMUHUCBEIC;

U30JISIUS — MOJTUBUHUIIXJIOPHTHAS,

IIPOJIOIKCH OTKPBLITO HA CKOOax.
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IIposepsiem coorBeTcTBHE NMpoBoaa AIIB 2(1x6) Mo KOHCTPYKIHM:

I1YD 7.4.36 — COOTBETCTBYET;

IIposepsiem coorBeTcTBHE NMpoBoaa AIIB 2(1x6) mo cmocody NpoKJIaaKu:

[1YD 7.4.39 — He COOTBETCTBYET, T.K. MPOKJIAJKa HE3AUTUIICHHBIX HW30JIMpPOBaH-

HBIX IIPOBOAOB C aITFOMHUHHCBLIMH KUJIAMH B HO)I(apOOHaCHOﬁ 3one I1-I JOJIKHa

IMPOU3BOANUTHCA B CTAJIbHBIX BOJOI'a30IIPOBOAHBIX Tp}I63.X NI K0p06ax.

3aknrouenue: Ilpoeoo AIIB 2(1x6) ne coomeemcmeyem no cnoco6y

NPOKIAOKU KIACCY 83pble0onacHoti 30nbl 11-1.

ﬂﬂ}l camocmosamellbHoco KORmpoJisii peuiuntob mecmosebwiil buniem

BUJIET HucnumnmHa «[lokxapHas 6e30MmMacHOCTb Tema 2: «[loxkapHast 6e30acHOCTh
No JIEKTPOYCTAaHOBOK) IEKTPUUECKUX CETEI»
Ne TekeT 3a1aHus BapuaHTbl oTBeTa

3alaHusA
1. ITo kaxotii Tabmune [1YD onpenenseTcst JOMyCTUMBIH 1) Tabm. 1.3.7.
JUTATENEHBIN TOK 1 kKabens AAILIn mponoskeHHOTO Ha 2) tabum. 1.3.15.
ckobax 3) tabm. 1.3.18.
4) Tabn. 1.3.16
2. ITo kakoii Tabmure [TYD onpeaemnsieTcs TOMYyCTUMBIH 1) ta6m. 1.3.4.
JUIMTENBHBIN TOK A7t npoBoaa ITPII mponoskeHHOTO Ha 2) Tabn. 1.3.5.
cko0ax 3) Tabm. 1.3.6.
4) Tabn. 1.3.7.
3. OrmnpenenuTs MOMyCTUMBIN JTHTEIBHBIN TOK Ui yKa3aH- | 1) 170 A
Horo nposoa (kadens) AAILIn 3x50+1x25 Ha ckobax. 2) 180 A
3) 155 A
4) 120 A
5)235A
4. OmnpeenuTh J0MyCTUMBIN JTUTEBHBIN TOK JUIs ykazan- | 1) 85 A
Horo nposojia (kabens) ITIPD 2x95 B 3emie. 2) 125 A
3)10A
4)385 A
5. Onpenenurts JOMYCTUMbBIN ATUTENbHBIN TOK 1)1 yKa- 1) 100 A
3aHHOTO TIpoBoja (kabenss) BBBI™ 3x70 B 3emure. 2)275 A
3) 300 A
4) 65 A
6. OmnpenennuTs AOMYCTUMBIA JITUTEIBHBIN TOK IS yKa- 1)215 A
3aHHOTO TpoBofa (kadems) AIIB 2(1x95) B TpyOGe. 2) 200 A
3175 A
4)70 A
7. Kakum maparpadom ITYD 3anpeniaercs npumerenue so | 1) 7.3.102
B3PBIBOOIIACHBIX 30HaX JIFOOOT0 KJlacca HEeM30JIMPOBaH- 2) 7.3.92
HBIX IIPOBOJIHUKOB. 3) 7.3.60
4) 7.3.108
8. Kakoii naparpag [1YD pernamentupyer TpeGoBaHUS K 1) 7.3.102
MaTepHally TOKOIIPOBOASIINX XK Kabened u mpoBogoB | 2) 7.3.93
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BO B3PbIBOOIIACHBIX 30HAX.

3) 7.3.60
4)7.3.108

0. Lex mo nmpousBoactBy renrana (JIBX), cmeck o6pasyer- | 1) cooTBeTcTByeT
Cs IPH HapyIIEHUH TEXHOJOrHueckoro nponecca. Cuiao- | 2) He COOTBETCTBYET IO MaTepHaily To-
Bas ceTh BhIMoNHeHa kabenem A Al Ha ckoOax. [Ipo- KOIIPOBOJSILEH KHUJIBI
BEPUTH COOTBETCTBHE. ECITH HE COOTBETCTBYET yKa3aTh 3) HE COOTBETCTBYET IO MaTepuary 00o-
OYeMy. JOYKH
4) HE COOTBETCTBYET 10 MaTepHATy H30-
TSN
5) HE COOTBETCTBYET 110 MaTEpHAILy
Hapy»KHOTO MOKPOBa
6) HE COOTBETCTBYET I10 CIIOCO0Y Mpo-
KJIaJIKH
10. [omemenne MebenbHON paOpUKH, B KOTOPOM XpaHUTCS | 1) COOTBETCTBYET

pactBopuTens MebenbHbIit AMP-3 (JIBXK) B MeTamiu-
9EeCKUX eMKOCTAX. OCBETUTENbHAS CETh BBIIOTHEHA
npoBojoM AIIP Ha cko6ax. [IpoBepHTh COOTBETCTBHE.
Ecmu He COOTBETCTBYET yKa3aTh IOYEMY.

2) HE COOTBETCTBYET 0 MaTepHaIy TO-
KOTIPOBOISIIEH JKUIIBI

3) He COOTBETCTBYET 110 MaTepUaity 060-
JIOYKU

4) He COOTBETCTBYET 110 MaTepHaly U30-
JSIIAU

5) HE COOTBETCTBYET 110 MaTEPHAITY
HApYKHOTO TIOKPOBa

6) HE COOTBETCTBYET IO CIIOCOOY TpO-
KKK

AJICKTPOYCTAHOBOK

TEMA 3. Ilo:xkapHasi 0€30l1aCHOCTH CHJIOBBIX M OCBETUTEIbHBIX

[TpakTyeckue 3aanusi OUJIETOB MO JAHHOW TeME BKJIIOUYAIOT 3a/1aud MO

TEIUIOBOMY pacyeTy amnmnapaToB 3allUThl ANEKTPUUECKUX CETeH MO HAIAEHKHOCTHU

otkirodeHus npu K3 u ceueHuit mpoBOIOB U Kabeei 1Mo yCIOBUSIM Harpesa.

IIpoBepka cOOTBETCTBUSA CeYeHHUs KU Kadesis1 (MPoBo/1a) M HOMMHAJIBHBIX

NMapaMeTpoB annapaToB 3alIUTHI (MPeI0XPaHUTeIeli) CHIIOBOI CeTH Mo

YCJOBHMSIM Harpesa.

1) OnpenenseM HOMUHAIBLHBIA TOK AJEKTPOIBUTATEIIS:

P,-1000

| =
" J3.U,-cosp-n’

rac.

P, — HOMHHa/IBHAsI MOIITHOCTH ABUTraTens, KBT;

U, — nuneitHoe Hanpsbxenue, B (380B).
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COS¢p — K03 (UITMEHT MOIITHOCTH;
n — KIIJI nBuratenss B OTHOCUTENIBHBIX €AUHUIIAX, T.€. HEOOXOIUMO

3agannyro BenmmunHy K111 B mpouenTax paznemuts Ha 100.

2) Ol‘[pCI[eJI}ICM ITYCKOBOM TOK JBUTATEIIA:
I,W =1, -K,, rae:

K, — KpaTHOCTB ITyCKOBOT'O TOKA.

3) OnpenenseM pacy€THbIM HOMUHATBHBIN TOK IJIABKOW BCTaBKHU:

Ipacq. — nyck.

H.ecm. 4 rae.

o — K03 PUITMEHT HUHEPLUMOHHOCTU NMPETOXPAHUTEIS, 3ABUCSIITUN OT
pexrMa neperpy3Ku IpeaoXpaHuTeNs, €ro TUIa U YCIOBUM MycKa
aneKTpojBurareneil. B kypcoBoM mpoekte K03 OUIIMEHT O YCIOBHO

IPUHST paBHBIM 2,5 JUIsl BCEX BAPUAHTOB.

| €M > | pact

4) HpOBep}IeM BBIIIOJIHCHUEC YCIIOBUA: 1, o.n =V com. s

Trac:

I cm.
H.6Cn.

— HOMHUHAQJIbHBIA TOK CTAHJIAPTHOM IJIAaBKOW BCTaBKU

3aJIaHHOTO IIPCAOXPAHUTCIIA.

HDI/IMC‘IaHI/ICI I[J'IH HAaACKHOTO OTKIIIOYCHHUSA CETHU IIPU KOPOTKOM 3aMbIKa-

HAM HOMHUHAJBbHBIA TOK CTaHJAPTHOW TUIABKOM BCTABKH JOJDKEH OBITh paBEH

paC‘IéTHOMy 3HAUCHMIO TOKA IIJIaBKOW BCTaBKU MJIU UMETH 6OJ'IBH_IyIO cTaHaapT-

HYIO BEJIMYHMHY, HO OJMKANIIyIO0 K pacy€THOMY 3HAUYCHHUIO.

HpI/I HCBBIIIOJIHCHHUHN YCIIOBUA HeO6XOI[HMO 3aMCHHUTDb 3aIaHHYIO IINIABKYIO

BCTAaBKYy HNPCAOXPAaHUTCII HA IUIABKYIO BCTAaBKY C APYIrMM 3HAYCHUCM HOMMH-

HaJIbHOTO TOKa. B OTACJIbHBIX ClIydadX MOKCT BOSHUKHYTH HGO6XOI[I/IMOCTB 3a-

MEHUTH 3aJaHHBIM TUN MPEAOXPAHUTENS HA APYrou, sl KOTOPOTO BO3MOKHO

BBI6paTB IIJIaBKYIO BCTaBKY C TAKMM HOMHWHAJIbHBIM TOKOM, yTOOBI BBIOIHSAIOCH

YCIIOBHE.

TexHuueckue JaHHBIC HpC}IOXpaHHTCHCﬁ N aBTOMATHUYCCKUX BO3AYUIHBIX
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BBIKJIFOUaTes el (aBToMaToB) npuBeaeHsl B Taoauune 4,5,6,7 1aHHBIX METOANYE-
CKUX PEKOMEHALIHM.

5) OnpenenseM pacyETHBIA JOIMYCTUMBIN IIUTENBHBIM TOK MPOBOJA WIH
Kabes:

l,,, =125-1 — misa B3peiBoonacHsIX 30H Kinaccos B-1, B-1a, B-11 u B-llg;

l,,, =1, — B OCTaNbHBIX CIydasx.

oon. H

6) PacmmdpoBbsiBacM MapKy MpoBoja WK Kadems (KOHCTPYKTUBHBIE dJie-

MEHTBI U crioco0 mpokIaaku). OnpenensieM TaOJIuIHbIN TOMYyCTUMBIN JTJIUTEIIb-

mabi.

HBIA TOK |,

JUIsS TIpoBoJia WM Kabens (10 COOTBETCTBYIOIICH TaOmuIle
I[1Y9):

- POBOJIA U LIHYPBI C PE3UHOBOW Y MOJMBUHUIXJIOPUAHON U30JISIUEH C
MEIHBIMU XKWiIaMHu — Ta0anna 1.3.4;

- NIPOBOJA U IIHYPHI C PE3MHOBOW M NMOJIMBUHWIXJIOPUIHON HU30JILUEN C
AIIIOMUHHUEBLIMH XKWIaMu — Tadoauna 1.3.5;

- IPOBOJIA C MEAHBIMU KUJIAMH C PE3UHOBON M30JISILIMEN B METAJUIMYECKUX
3aIIUTHBIX 000JIOYKAX M KaOelu ¢ MEIHBIMU KUJIaMH C PE3MHOBOM U IMOJUBU-
HUJIXJIOPUIHOMN n3oisuueit — tradauna 1.3.6;

- MPOBO/IA C AJTFOMUHUEBBIMU JKHJIAMH C PE3WHOBOU U30JISIITUEN B METAJIH-
YECKHUX 3alIUTHBIX 000JI0UKaX U KaOeau C AIIOMUHUEBBIMHU KUJIAMU C PE3UHO-
BOW Y MOJUBUHWIXJIOPUIHOW U30Jisiiuer — radauua 1.3.7;

- Kabeu ¢ MEHBIMU KUJIaMU ¢ OyMaXHOU U30JISLMEH, MPOKIIaIbIBaEMbIe
B 3emJyie — Tabauna 1.3.13;

- Kabesu ¢ MEHBIMH JKUJIAaMU ¢ OYMa)KHOUM M30JISITUEH, MPOKIIaIbIBAEMbIC
B Boje — Tadauna 1.3.14;

- Kabesu ¢ MEHBIMY JKUJIAaMU ¢ OYMa)KHOUM M30JISIITUEH, MPOKIIAIbIBAEMBbIC
B Bo3ayxe — Tadauna 1.3.15;

- Kabemu ¢ aTFOMUHUEBBIMU JKUJIaMH ¢ OyMa)KHOW U30JISIIIUEH, TTPOKIIaIbI-

BaeMble B 3emiie — Tadaunna 1.3.16;
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- Kabeu ¢ aTFOMUHUEBBIMU KUJIaMH ¢ OYMa)KHOW U30JISIIIUEH, TTPOKIIA IbI-
BaeMbIe B 3emie — Tadauna 1.3.17;

- Kabeu ¢ aTFOMUHUEBBIMHU JKUJIaMH ¢ OyMa)KHOW U30JISITUEH, TTPOKIIaIbI-
BacMbI€ B Bo3ayxe — Tabauna 1.3.18.

7) IIpoBepsieM BBINOTHEHHUE yCIOBHUA | >|2“ | nemaeM BBIBOJ O COOT-

BETCTBHH CEUCHUS MPOBOJIA MJIN KAOEIs TETIOBOMY pacyerTy.
PacuyéT cui10BO# ceTH 1o NMoTepe HANPSAKEHUS

[IpoBepsieM COOTBETCTBUE CEUEHHUS KUJ MPOBOJOB (kKabeneil) Ha 1 u 2
y4acTKax dJIEKTPUUYECKOM ceTH (CUJIOBasi CETh) MO YCIOBHIO JOMYCTUMOM MOTe-
pu Hamnpsbkenus. CymmapHas pakTruueckas moTepst HanpspkeHus (B MPOIEHTaxX ),
KOTOpasi Onpeaessercs, Kak CyMMa MOTEPh Ha OTJIENbHBIX y4acTKaX dJICKTpUe-
CKOM CeTHU JI0JKHA ObITh He 00JIbIle (MEHbIIIE WIIM paBHA) JOMYCTUMOM MOTEPH
HaIpsHKEHUS, ONPEAEIEHHON IO COOTBETCTBYIOLIEH TabauLe.

1) OmpenenseM 10MyCTUMYIO OTEpIO Hanpskenus AU ,,,
2) Homyctumas mnoTeps HampsbkeHuss AU, 3aBUCHT OT MOIIHOCTU

Tpancopmaropa, kodgduiieHTa ero 3arpy3ku 1 KodppuurueHTa MoI-
HOCTH CYMMAapHOW Harpy3kH.
2) OnpenensieM Ko3(pGULMEHT «C» 171 MPOBOAOB (kabeneit) 1 u 2 yyacT-
KOB aJiekTpuyeckoi cetu. KoaddummeHT «c», KoTopbiii He0OX0AUM i OIpe-
JIEJICHUS] CEUCHUsSI MPOBOJHUKOB M TMOTEPH HAMPSHKEHUS B AJIEKTPONPOBOJKAX,
YYHUTHIBACT HAMPSDKEHUE, CUCTEMY MUTAaHUS W MaTepHall KU TPOBOJOB (Kabe-
neit). ns tpéxdasznoit cucremsl ¢ HyneBbIM MpoBoioM (380/220B) koadduriu-
CHT «C» UMEET 3HAYCHUS:
77 —poBOJIa M KaOCJIH ¢ MEIHBIMU KUJIaAMU;
46 — mpoBoAa M Kabeau ¢ aTIOMUHUEBBIMH JKHIIAMHU.
[Ipu onpenenenun kodPduIIMEHTa «C» HEOOXOAUMO yKa3aTh MapKu IMpo-
BOJIOB ( Kabeneit).

3) OmnpenensieM (HaKTUUECKYIO MOTEPIO HAMpsHKEHUs (B MpoOLIeHTax) HA 1 u
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2 y4acTKax 3JIEKTPUYECKOU CeTH:

AU 4 =% 5. AU 4, =W;ZAU¢ =AU 4 + AU 4,, T1€:
1°9p1 2992

P — MOIIHOCTB Ha KOHIIE paCCYUTHIBAEMOTO y4acTKa, KBT;
| — nmHa ygacTtka, M;
S— i 0 2
ceueHue Gpa3HOM KUIIBI TIPOBOIA WIIH KaOems, MM~
Heo6xomumo ykazaTh Mapku MpoBOJIOB ( KaOesei), KOJIUUEeCTBO KU U UX
cedyeHue (Ha | u 2 yyacTkax CUIOBOM CETH).

4) IposepsieM BbIIONHEHHE ycaoBHs Y AU o SAU,,, 1 nenaem BEIBOJ O

COOTBETCTBUM CEUYEHUS MTPOBOJOB (Kabemnel) 1 u 2 y4yacTKOB RJIEKTPUUECKOU ce-
TH 10 JOIYCTHUMOW ITOTEPE HAMPSIKEHUS.
Pacuér cu10BOM ceTH MO YCJI0BUAM KOPOTKOI'0 3aMbIKAHUA
[TpoBepsieM cooTBeTCTBUE cedeHMsl XMl Kabenedl win mpoBogoB (1 u 2
YYacTKH) U HOMHUHAJIBHBIX NapaMEeTpPOB allapaToB 3alllUThl CUJIOBOM CETH IO
YCIIOBUSIM KOPOTKOI'O 3aMbIKAHUSI.
1) OmnpenensieM cymMMapHOE aKTHUBHOE COINPOTHUBJICHHUE (Da3HOM KHIIBI Ka-

oeneit (mpoBos10B) 1 U 2 y4acTKOB:

y 5
qu:Pl 1+,02 Z,lee:

l1, I, — nrHa mpoBoa (kabers) Ha pacCYMTHIBAEMOM YYaCTKE, M;

Sp1, Sp2 — ceuenne pazHoOM KuiIbl TpoBojAa (Kabens) Ha PacCUUTHIBAEMOM
y4acTKe, MM,
P, P,— YICIbHOE AKTUBHOE COIPOTHBIECHUE MaTepuaa >KUJI IPOBOJA

(xabenst) HA PaCCYUTHIBAEMOM YYaCTKeE.

V espHOE COMPOTUBIICHUE MaTEepUaa KT
- 0,019 Om-MM* /M anis Menw;
- 0,032 OM-MM®/M 115 ATFOMUHHS.

Heobxoaumo ykazaTh Mapku MpoOBOJAOB (Kabeseil), KOTUYECTBO MX KU U
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ceueHue Ha 1 u 2 ydacTkax.
2) OmnpenensieM CyMMapHOE aKTHUBHOE CONPOTHUBICHUE HYJIEBOM >KHUIIbI

poBOIOB (Kabesei) 1 u 2 y4acTKOB:

- -
R0:,01 1, P2 2 re:

So1 So2

So1, So2 — ceuenue (a3HOM XKUIIBI NMPOBOJA (Kabens) Ha pacCUYMTHIBAEMOM
y4acTKe, MM2,

3) OmnpenensieM cyMMapHO€ pPEaKTUBHOE CONMPOTUBIICHUE (Pa3HON U HyIe-
BOW JKWJIBL:

Xp=Xg= a.ly +a,l,, roe:

a — yAeNbHOE PEaKTUBHOE COMPOTUBIICHHE MPOBOJIa (Kabes):

- 0,00007 Om/Mm — st kaOeeit;

- 0,00009 OM/M — AJ1s IPOBOJIOB, TIPOJIOKEHHBIX B Ta30BBIX TPyOax;

- 0,00025 OM/M — aJ1s1 TPOBOJIOB, POJIOKEHHBIX OTKPHITO.

4) OmnpenensieM MOJTHOE CONMPOTUBIEHUE 3aMKHYTOM dactu JuHUM ((Pa3za-

HOJIb):

Zyo =Ry +R, + Ry P +(Xy + X, f +2,,, tae:

Ry — 1o6aBOYHOE COMPOTUBIICHUE MEPEXOAHBIX KOHTAKTOB (0OJTOBBIE KOH-
TaKThl Ha IIMHAX, 33)KUMbl Ha BBOJIaX U BBIBOJAX allapaToB, Pa3beMHbIE KOH-
TaKThl aImapaToB, KOHTAKT B Touke K3 u T.1.) — npu K3 B KOHIIE TUHUN IPUHU-
Maetcs paBHbIM 0,06 Om;

Zm — TIOJIHOE COTIPOTHBIICHHUE TpaHchopmaTopa Toky K3.

5) OnpenensemM TOK 0AHO(PA3HOTO KOPOTKOTO 3aMbIKaHUsI B KOHIIC JINHUU:

rae: Uy — dasHoe Hanpsbxenue, B.

6) I[IpoBepsieM BBHITIOJTHEHUE YCIIOBUSI:
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|2
K3(K)
|

H.ecm.

>4 — nyist B3phIBOONIACHBIX 30H KiaccoB B-I, B-la, B-11, B-lla;

|2
K3(K)
|

H.6Ccm.

>3 — B OCTaJIbHBIX CIy4asx

HeoOxomumo cienath BBIBOJ O HAJCKHOCTH OTKIIIOUEHHUS 2 ydacTKa TMpPH KO-
POTKOM 3aMBbIKaHUU B KOHIIE TUHUH.

[Tpu HEBBITIOJTHEHUH YCIIOBUS:

a) He0OXO0MMO 3aMEHUTh Kabemb (IpoBo) 1-ro, 2-ro WK 000UX y4acTKOB
Ha Ka0enb (MpoBOA) ¢ OOJBIIUM CEYEHHEM >KHJIbI (11 CHUKEHUS TIOJIHOTO CO-
MPOTUBJICHUS JINHUN );

0) MOBTOPUTH MYHKTHI 1-6 U J0Ka3aTh BHIMIOJHEHHUE YCIOBUS C HOBBIMH ITa-
pameTpamu.

7) OnpezensaeM akTUBHOE CONPOTHUBIICHHE (Pa3HOM KuIIbI | ydacTka:

R _P1‘|1_

b~ Sy
VYka3zatb Mapky npoBojia (kadesnst) Ha 1 yJacTKe JIeKTPUIEeCKOM CETH.
8) OmnpenensieM peakTUBHOE COMPOTUBIIEHUE (Pa3HOM KUkl 1 ydacTka:
Xp=al.

9) Onpenensem nojiHoe conpoTuBiaeHue Ha3zHoM Kuibl 1 yyacTka:

Zy =Ry +Ry +R,, P+ (X, + X, F , e

Ry — no6aBoYHOE COMPOTUBJICHUE MEPEXOIHBIX KOHTAKTOB 0€3 yueTa KOH-
TaKTOB aIlllapaTypbl, YCTAHOBICHHOW HETMOCPEICTBEHHO Yy AJIEKTPOIPHUEMHUKOB
— npuHumaercs paBHbiM 0,05 Owm;

Ry X — COOTBETCTBEHHO aKTUBHOE M PEAKTUBHOE COTPOTUBJICHUE TPaHC-
dbopmaropa..

10) OnpenensieM Tok Tpéxdaznoro K3 B Havasie AuHUU:
|13<3(H) = —U —,
J3-z,
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riae: U, — nuHeitHoe HanpshkeHue, B.
11) OnpenenseM npeaenbHbI TOK OTKIFOYEHUS IPEX0XPaHUTEIS |y 1
<l

12) IIpoBepsieM BBITIOJHEHHE YCIOBUSA |} [enaem BBIBOO O

K3(H) npp *
HAJIC)KHOCTU OTKJIFOYEHHUS 2 ydacTKa MpU KOPOTKOM 3aMbIKaHWU B Haudalie Jiu-
HUWU.

[Ipy HEBBIMOTHEHUH YCIOBUSA:

a) HeOOXOAMMO 3aMEHUTH JIaHHBIN MPEIOXPAHUTENb HA JPYToi Mpeaoxpa-
HUTEJb C OOJIBIIUM MPEACTbHBIM TOKOM OTKJIIOUESHHUS;

0) NOBTOPUTH MYHKT 12 U AOKa3aTh BBINOJHEHUE YCIOBHS C HOBBIMM Tapa-
METpaMUu;

B) €CJIM B pe3yjbTaTe 3aMEHbI MPEAOXPaHUTENS MPUIILIOCh U3MEHUTh HO-
MUHAJIBHBIN TOK TUIABKOW BCTABKU MPEAOXPAHUTENISA, TOBTOPUTH ITYHKT O.

TemnoBoil pac4éT ocBeTUTEIBHOM ceTH (4 y4aCTOK)
Heo6xo1uMo nmpoBepuTh COOTBETCTBUE CEUCHUS KUJ MpoBoja (kabens) u

HOMHHAJIBHBIX IIApaMCTPOB allllapaTOB 3allHUThI OCBETUTEIILHON CETH TEIJIOBO-

MY PacCyUETy.

1) OnpenernsieM HEOOXOAUMBIN BH]I 3AIIUTHI OCBETUTEIBHOM CETH:

ITYD. 3.1.8. DnexTpudeckue cetu (Bce) TOMKHBI UMETH 3aIIUTY OT TOKOB
KOPOTKOTO 3aMbIKaHMUSI.

[1YD. 3.1.10. OcBeTuTeNnbHBIE CETH BHYTPU MTOMEIICHUH TOKHBI OBITH
3alUIIECHBI TAKXKE OT MEPETPy30K:

- B )KWJIBIX U OOIIIECTBEHHBIX 37aHUSX;

- B TOPTOBBIX IIOMEIICHUSX;

- B CITy»KEOHO-OBITOBBIX MMOMEIIECHUSX MPOMBITINICHHBIX TIPS PHUSITHIA;

- B [10’KapOOMACHBIX 30HAX;

- BO B3pbIBOONAacHbBIX 30Hax B-1, B-la, B-1l, B-lla (cMm. ITVD. 7.3.94).

2) IIpoBepsieM MpaBUIBHOCTH BHIOOpA THIIA ABTOMAaTHYECKOTO BO3AYIITHOTO

BBIKJIIOYATCIIA (aBTOMaTa) JJIA 3allIUThI OCBETHUTEJILHOM CETH OT TOKOB KOpPOTKO-
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ro 3aMbIKaHUS U (M) IEPETPy3KH.

Certu, nojyexaniye 3amure oT TokoB K3 u meperpysku, JAOKHBI 3al[H-
IaThCS aBTOMATaMH C TEIJIOBBIM MJIM KOMOWHUPOBAHHBIM paclelUTeNIeM, a ce-
TH, 3alUIIaeMbI€ TOJBKO OT TOKOB K3 — aBTOMaTamMu ¢ 3JIeKTPOMArHUTHBIM WU
KOMOMHHPOBAHHBIM PACLIETTUTEIIEM.

TexHuueckue AaHHBIE MPEJOXPAHUTENICH M aBTOMATHUYECKUX BO3IYIIHBIX
BBIKJIIOYaTesel (aBToMaToB) npuBeeHbl B Tadauune 4,5,6,7 1aHHBIX METOANYE-
CKHMX PEKOMEHIAITNH.

[Ipy HEOOXOAMMOCTH 3aMEHHUTDH 3aJlaHHBIA aBTOMAT JIPYTUM, KOTOPBIM ObI
COOTBETCTBOBAJI BBIIICYKa3aHHBIM TPEOOBAHUSIM.

3) Onpenensem paboduii TOK OCBETUTEIHBHOM CETH:

| _ZP_n-PH_
ru U

, TIIe:
b b

N — KOJINYECTBO CBETUILHUKOB, IIIT;

P,, — HOMHUHAJIbHAS MOIIHOCTE CBETHIbLHHUKA, BT;

U, — ¢a3noe Hanpskenue, B (220B).

4) IlpoBepsieM BbINOJHEHUE yciaoBus: wiau | > , wmm | > |

H.men. p.° H.2M.M. p.!

nIn IH.KOMG > Ip. Hn acjiacM BbIBOA O COOTBCTCTBHMM HOMMHHAJIBHOI'O TOKa pacCHc-

MIATEII aBTOMATa TEMJIOBOMY pacueTy.

JIns Haie)KHOTO OTKIIFOYEHHS] OCBETUTEIBHON CETU MPU ABAPUUHBIX PEXKHU-
Max HOMHMHAJIbHBIN TOK pacLENUTENsi aBTOMaTa JA0JDKEH ObITh paBeH padouemMy
TOKY WJIM UMETh OOJIBIITYIO CTAHIAPTHYIO BEJIMUMHY, HO ONIMKANUIIYIO K pacy€T-
HOMY 3HA4EHHIO pabovero Toka.

[Ipy HEBBIMOIHEHUHU YCIOBHUS HEOOXOJMMO 3aMEHHUTH 3a/IaHHBIA aBTOMAT
Ha JIPYTo#l ¢ MOJAXOSAIINM HOMUHAJILHBIM TOKOM pactienutess. [Ipu nHeobxomau-
MOCTH BO3MOKHA 3aME€Ha OJIHOTO THIIa aBTOMAaTa Ha APYrol TUIl aBTOMATA.

5) PacuiudpoBbiBaeM MapKy MpoBoja WK Kabelss (KOHCTPYKTUBHBIE 3Jie-
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MEHTBI U crioco0 mpokIaaku). OnpenensieM TaOJIuYHbIN TOMYyCTUMBIN JTJIUTEIb-

HbI TOK |, 11 mpoBojaa ninum kabens (mo cooTBeTcTByromen Tadaune 1Y 3.

oon.

6) IIposepsiem BbimonHenue ycaosus |, >1 u nemaem BBIBOJ O COOTBET-

IP
CTBUH CEUEHUS MPOBOJIAa WIH KaOessl TEIJIOBOMY pacyeTy.

[Ipy HEBBIOJITHEHUH YCIOBUA:

a) 3aMCHUTH 3aJaHHBIA MPOBOJI WM Kabellb Ha IPYToi ¢ OOJIBIINM CEUCHU-
€M JKUII,

0) MPOBEPUTDH BBHITIOJTHEHHUE YCIOBHS C HOBBIMH ITapaMeTpamu.

7) IIpoBepsieM BBITIOJIHEHUE YCIOBUSI:

- [IpY 3allUTE OCBETUTEIbHON ceTU OT TOKOB K3 1 meperpy3ku aBTomaroM

C TeIUIoBBIM pacuenurenem: |, > 1 ;

H.menn.

o
-IIPY 3aIUATE OCBETUTENBHOM cETH OT TOKOB K3 1 meperpy3kn aBTomarom ¢
KOMOMHUPOBAHHBIM paclenuTesnieM (T.e. KOrja B aBTOMAaTe UMEETCS TEIIOBOU U

3JIEKTPOMArHuTHBIA pacuenuresm): 1, > 1

n H.KOMO. !

cp.on.m

[1pu 3ammTe OCBETUTENILHOM CETH TOJIbKO OoT TokoB K3: I, > e
1

rze:
l¢p.onn — TOK cpabaThIBaHUS 3JIEKTPOMATHUTHOIO paclenurens (aB-
TOMAaTa C AJEKTPOMArHUTHBIM PaCIENUTENIEM WM aBToMaTa ¢ KOMOWHH-
POBaHHBIM PACLICTTUTENIEM ).
CnenaTh BBIBOJ O COOTBETCTBUU CEUCHUS TTPOBOJIA MIIH KAOEJs TETIOBOMY
pacuery.
[Ipy HEBBIMOJHEHUN YCIOBUS:
a) 3aMEHUTH 3aJaHHBINA MPOBOJ WK Kabellb Ha IPYToil C OOJIBIINM CEYCHU-
eM KUJ;
0) MpoBepsieM BBHITIOJIHEHUE YCJIOBUS C HOBBIMU MTapaMeTpaMH.

Paccmotpum nmpuMeps! peleHus psaa 3a1ad 1o JaHHOW TEME.
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3.5. Tennoesou pacuem annapamoe 3auiiumabsl CUJ10601L cemu OmeemeaeHusA K

9Jlel<mp0()eueamemo nO HAOECIHCHOCMU OMKIIOUECHUSA npu K3

3aoaua Nel3. Ha oTKpPBITOI IJIOIIAJIKE YCTAHOBJICH pe3epByap C Ja-
koM HII-218 (tzen.=6°C). B AByX MeTpax OT pe3epByapa yCTAaHOBJIEH JI€K-
TpPoABHMrarTe/ib, MOIHOCTL KoToporo 10xkBr, KII/J 84,5%, xo3dgduuuent
MourHocTH 0,89, KpaTHOCTH MYCKOBOro ToKa 7. HOMUHAILHOE HANIPSAKEHUE
380B. IIpoBepuTh COOTBETCTBHE HOMHUHAJIBHOIO TOKA ILUIABKOW BCTABKH

npenoxpanuTtesss [TIH-2-100/80.

Pewenue
G\, .
s :;' 1. OnpenensieM HOMUHAIBHBIM TOK 3JICKTPOIBUTATEIIS:
9,
P
w | = " _ 10000 ~202 A,
) \/§U1 .cosp-n 1,73-380-0,89-0,845

rae P,= 10000B — HoMuHaIbHAss MOIITHOCTE JABUTaTENs, BT;

U,= 380 B — nuHeitHOE HanpsKeHUE,

coS¢ = 0,89 — koda(phUITMEHT MOIITHOCTH;

n= 0,845 — KII/] aBurarens B OTHOCUTEIIBHBIX SAUHUIIAX.
2. OnpenensieM MyCKOBOM TOK 3JIEKTPOIBUTATEIIS:

| =1 .K =202-7=1414 A,

nyex — Vi
rae K,=7— xorhpunuenT mycka dJaeKTpoaBuraress (KpaTHOCTh ITyCKOBOTO
TOKQ).
3. OmnpenensieM pacyeTHbIM HOMUHAJIBHBIN TOK MJIABKOM BCTABKHU:

I, .
e = 8 56 A,
T« 25

rae o =2,5 — Ko3pHUIHEHT HHEPITUOHHOCTH IIPEAOXPAHUTEIIA.
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100

4, 3anaHo: npeaoXpaHuTelib 1P -2 -

80
cm. pacu. .
ITposepsiem ycnosue |, ... =17 "
cm. _ acy.
I em. =80 A > 179 =56,56 A — ycioBue BBITOTHAETCS, HO HAIEK-

HOCTBH OTKJIFOUCHHUS HE 00eCIIeUnBaCTCS: JJI HAACKHOI'O OTKIIOUYCHUA CCTHU IIPHU
KOPOTKOM 3aMbIKaHHUH HOMMHAJIbHBIM TOK INIABKOM BCTaBKHU JOJIKCH OBITH

HaMMEHbIIMM OnmkailimuM K pacdyetHomy TOKy (ITYD 3.1.4). IToatomy HEoOxo-

. 100
ANUMO 3aMCHUTH 3adaHHBIU HpeJ:[OXpaHI/ITeJIB HP - 2' Ha HpeJ:[OXpaHI/ITeJIB
100 60
P -2- mp-2-2Y
g (W 60’

3.6. Tennoeoii pacuem ceyenuii npo8oo008 u Kadeneil cuioevlx cemeil

omeemaeJjieHus K 3flel<mp003uzamemo no ycjiiosuam Hazpeea

3aoaua Nel4. Y4acTOK NPUTOTOBJICHUSA APEBECHON MYKH, 00pamiaercs
nbLib ¢ HKIIB=11,2r/m3. CMech npu aBapuH TEXHOJIOTHYECKOro mpolecca.
B 1aHHOM nomeneHuH yCTaHOBJIEH jieKTpoaABuraresib ¢ K3 poropom, Ho-
MHMHAJBbHBIN TOK aBUraTes /4A. IlpoBeputh cooTBEeTCTBHE ceueHUs Kade-
asa BBI' 3x16+1x10, nmpoJioxkenHoro B Tpyde mo HarpeBy. HampsixeHue
380B.
Pewenue
1. Onpenensiem Kj1acc 30HBI.
}- Jlnia Kacca 30HBI B MIEPBYIO O4Yepe b HEOOXOIMMO MPaBUIIBHO OMpe-
w JIEJINTh, KaKO€ BEUIECTBO OOpaIllaeTcs, BbIACISIETCS, CKIAIUPYeTCs U
) T.II. B JIaHHOM TIOMEIICHUH WJIA HAPY>KHOU ycTaHoBKe. Creayromum
[IarOM HYKHO OMPEEHTh, TJ€ HAXOIUTCS 3a/JaHHOE BEIIECTBO. B MOMEIIECHUHU
WK BHE nomenieHus. Y mocnegHee: Ay onpeneneHus Kiacca B3pbIBOONACHOM

30HBI CIIC OYCHb BAXKHO OIIPCACINTL, B KAKOM PCKHNMC paGOTBI MOXKCT 06pa30—
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BaThCSl B3PBIBOOIACHASI CMECh B MIOMEILICHUH WM HapYKHOU ycTaHOBKe. Kpome
TOTO, €CJIM B3pPBIBOOMNACHAs CMECh B HOPMAJbLHOM pPEXKHME HE 00pasyercs, a
BO3MOKHA TOJIBKO B PE3yJIbTAaTE aBaPUU WJIM HEUCIIPABHOCTEMN, IPOBEPHTE, €CTh
JIM Kakue-1nbo ocobeHHOCTH ykazanHbie B [1YD, 7.3.42.
Kaacc 30nb1 B-1Ia, ITYJ, 7.3.45
Bo-niepBeiX, Ha y4acTke oOpamraeTcsi Toprovas MhLIb JAPEBECHOW MYKH
(HKTIB=11,2r/m%), 1mo3TOoMy BO3MOKHO OOpa30BaHHE B3PBIBOOIACHON CMECH
rOpPIOYEH MbUIN C BO3AYXOM
Bo-BTOpBIX, MPOCTPAHCTBO y4acTKa, B KOTOPOM 00pa3zyeTcsl B3phIBOOMAC-
Has CMECh, HAXOJUTCS B TIOMEIEHUH.
B-Tperbux, B3ppIBOONIACHAS CMECH TOPIOYEH MBUIM C BO3JAYXOM IIPOHUCXO-
JIUT TOJIBKO TIPU aBapUU TEXHOJIOTUYECKOTO IpoIiecca.
2. OnpeziensieM pacyeTHBIN TOMYCTUMBIN JJIUTEIBHBIN TOK KaOes:
PacueTHblil TOMYCTUMBIN IJIMTEIbHBIA TOK MPOBOJA WM Kabessl omnpeje-

JCTCA 110 (bOpMy.]'IG B 3aBHUCHUMOCTH OT KJIaCCa 30HBbI:

I pacu.
oon.

=1,25-1, — nnsa B3ppIBOONIAacCHBIX 30H KiaccoB B-1, B-la, B-11 u B-lla;

I pacu.
oon.

=125-1, — B OCTAJIbHBIX CITydJasiX.

1. =1,25-1, (1.x. xnacc 3omp1 B-1la).

pat =1,25-74=92,5 A.

oon.
6) Onpenensiem HakTHUECKUi (TAOJIUYHBIN) TOMYCTUMBINA ITTUTEIBHBIA TOK
Ka0ens:
3amaHo:

BBI 3x16+1x10

Kabenb ITYD 1aba. 1.3.6

I maon. — 75 A

oon.

JKUJIBI — MEJIHBIC; —
n3oisusg — [I1BX;
obosouka — [IBX;
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He OpPOHUPOBAHHBIN;
0e3 Hapy>KHOTO MTOKPOBA;
MIPOJIOKEH B BO3AYyXE B CTAJbHOW BOJOTA-

30IIPOBOJIHOM TpyOe.

7) TIpoBepsieM ycioBue | 535 > | 2

am . am .

| 79 =75 A< |7 =925 A.

oon.

YcinoBue HE BBINOJHSICTCS. HCO6XOI[I/IMO 3aMCHUTD 33,[[3HHI)II>1 KaOelb

BBI" 3x16+1x10 na kabens BBI™ 3x25+1x16 ¢ 17" =95 A,

oon.
IIpoBepka:

O71. .
[ =95 A > |7 =025 A — ycinoBue BBITOIHAETCS.

oon. oon.

3.7. Tennoeoui pacuem oceemumenbHvIX cemeil
3aoaua Nel5. Cxkaang xXpaHeHMs aMMuaka  (Topouui  ras,
HKIIB=15,3%) B 0aionax. OcBeruTe/ibHAsI CeTh BBINOJHEHA KadejeM
HPI' 2x1,5 na cko0ax. /Ijis1 3a1iMTHI OCBETUTEJILHOM CETH YCTAHOBJIEH AB-
Tomat Ttuna A3113 ¢ HoMuHaJABHBIM TOKOM pacuenurtesisa 40A. CymmapHas
MOIIHOCTh NMUTaeMbIX norpedurtesnei 4,9 kBr. Hanpsikenue ceru 220B.
IIpoBepuTh COOTBETCTBHE CeuyeHHs KaleJis MO0 HATPeBY U HOMHMHAJBLHOIO
TOKA pacuenuresisi aBTOMATa M0 HAAEKHOCTH OTKIOUYeHHs: npu K3 niam me-
perpyske.
Pewenue
1. OnpenernsieM Kiacc 30HBI MM Ha3HAYCHUE 0OBEKTA.
D\ g Jlnst Toro, 4ToOBl PaBUIILHO BHIOpATh THUI aBTOMAaTa, HEOOXOIUMO
©) OmnpeneuThcs ¢ (YHKIIMOHATBHBIM Ha3HAY€HUEM OOBEKTa W HaJU-
w YUEM WUJIM OTCYTCTBUEM M0KAPO-B3PHIBOOIIACHBIX 30H.

[To @pyHKIIMOHAIBHOMY Ha3HAYEHHIO BaXKHO OINPEIEIUTHCS C 00BEK-
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TOM: KUJIO€, aJMUHUCTPATUBHOE 3/laHHE, TOPrOBOE IOMEIIEHUE, CIYKEeOHO-
OBITOBOE MOMEILEHUE, TPOMBIIUIEHHOE NPEIPUATHE U T.II.

Jlnst onpenienieHust Kiacca 30Hbl HEOOXOUMO MPABUIILHO OMPEIETUTHCS C
TeM, KaKoe BEIIECTBO 00pallaeTcs, BbIACIAETCS, CKIaAUPYETCs U T.II. B JaHHOM
NOMEIICHUHN WJIM Hapy>KHOM ycTaHoBKe. CIEeAyrolldM IIaroM HYXKHO OIpeje-
JIUTh, TNI€ HAXOAUTCS 3aIaHHOE BEMIECTBO: B MOMEIICHUH WJIA BHE IMOMEIICHUSI.
W nocneanee: s onpenesieHns Kiacca B3phIBOOIIACHON 30HBI €I1l€ OYEHb BaX-
HO OTPEJEINTh, B KAKOM peKUME paboThl MOKET 00pa30BaThCs B3PHIBOOIIACHAS
CMECh B IOMEICHUHM WIH HAapy>XKHOW ycTaHOBKe. Kpome TOro, eciu B3pbIBO-
OlacHas CMeCh B HOPMaJbHOM pPEKHMME HE 00pa3yercs, a BO3MOXKHA TOJBKO B
pe3yJibTaTe aBapuu WIM HEHCIPABHOCTEW, MPOBEPHTE, €CTh JIU KaKUe-JINOO 0co-
O0eHHoCTH, yKazaHHble B [1YD, 7.3.42.

Kaacc 30nb1 B-10, ITY 3. 7.3.42.

Bo-nepBbIX, B 1i€Xe oOpaiaeTcsi roproyuil raz (aMMmHak), Ho3ToMy BO3-
MOXHO OOpa3oBaHUE B3PHIBOOIMACHOW CMECH TOproyui ra3 (aMMuak) ¢ BO31Y-
XOM.

Bo-BTOpBIX, MPOCTPAHCTBO LieXa, B KOTOPOM 00pa3yeTcs B3pbIBOOINACHAs
CMECh, HAXOJUTCS B TOMEIICHHH.

B-TpeTpux, B3pbIBOONAcHasi CMECh TOPKOYErO Ta3a C BO3AYXOM B HOp-
MaJbHOM peXUME He 00pa3yeTcs, T.K. Fa3 XpaHUTCS B F€PMETUYHBIX OaJUIOHAX,
no3ToMy 00pa3oBaHHE B3pPHIBOOIACHON CMECH BO3MOYKHO TOJIBKO B pPe3yJIbTaTe
aBapyuU UJIM HEUCIIPABHOCTEH.

B-ueTBepThIX, TOPIOYMH r'a3 B JaHHOM 30HE 00J1aJlaeT BHICOKUM HHKHHUM
KOHIICHTPAIMOHHBIM TpesieioM BociuiaMenenus (15 % u Gomnee) u pe3kum 3a-
NaxoM IpH IpeeabHOo 1onycTUMbIX KoHIeHTpauusx no 'OCT 12.1.005-76

2. OnpenensieM HEOOXOIUMBIN BUJT 3aIITUTHI:
— cornacHo ITYD 3.1.8 ocBerurensHas ceTh BO B3pBIBOOMACHOM 30HE B-10

JIOJKHA OBITh 3aIUIIeHa OT TOKOB KOPOTKUX 3aMbIKAHUM;
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— coraacHo ITYD 3.1.10 (c yuerom 7.3.94) ocBeTuTeNbHAS CETh BO B3PhI-
BOOMNACHOM 30HE Kiacca B-10 He moginexuT 00s3aTenbHOM 3allUTe OT Meperpys-
KH.

3) Ceru, nojyexaiiye 3aluTe OT TOKOB KOPOTKUX 3aMbIKAHUH, JOJIKHBI
3alMIIATHCS aBTOMATaMH C AJIEKTPOMArHUTHBIM WM KOMOMHUPOBAHHBIM pac-
HenuTeseM, cienoBareabHo, Tul apromata A3113 (¢ koMOMHMpPOBAaHHBIM pac-
LEMUTENIEM) BRIOpaH MPaBUIBHO.

43) OnpenenseM paboyuii TOK OCBETUTEIILHON CETH:

P n-P
'P:% “u, N

P

¢
r71e N — KOJIMYECTBO CBETUIIHHUKOB, IIIT.;
P, — HOMUHaIBHAS MOIIIHOCTH CBETUJIbHUKA, BT;
U, — ¢a3Hoe Hanpsokenue, B.

_ 2P _ 491000

|
U 220

=223
¢

5 IMposepsiem cnosue |, 5 =1,

I, 0 =40A > | » =22,3A — ycioBHe BBINOIHACTCS, OIHAKO IS

HAJIS)KHOTO OTKJIFOYEHHS] CETH TMPU KOPOTKOM 3aMbIKAHMM HOMHHAJIBHBIA TOK
pacienuTensi aBToMaTta, KpoMe 3TOT0, JOJKEH ObITh HAUMEHBITUM OJMKaNUIITIM
K padouemy Toky (ITYD 3.1.4). IToaTomy npennaraeMm 3aMeHUTh aBToMaT A3113
C HOMHUHAJBHBIM TOKOM KOMOMHHMpoOBaHHOTO pacuenutens 40 Ha aBTOoMar
A3113 c HOMMHAJIEHBIM TOKOM KOMOMHHPOBAHHOTO paciienutens 25 A.

6) OnpenenseM TOMYCTUMBIN JTUTEIBLHBIN TOK KaOes:

3agaHo:

HPI" 2x1,5
I1YD Tabn. 1.3.6

JBYX>KUJIbHBIN Ka0eb :

maon.
JKHJIBI — MEJTHBIC; | o =19 A.
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U30JISIUSL — pE3UHOBAs;
o0oyouka — HaWpuToBas (pe3wMHOBAs
MacJoCTOMKas, HEe PacIpOCTPaAHSIONIAs
TrOpeHue);
HE OpOHUPOBAHHBIN;
0e3 HapyHOTO TIOKPOBA;
IPOJIOKEHBI OTKPBITO HAa CKOOAX.
0aéé .

6) [IpoBepsiem ycnoBue 1, > 1,

ai

Ima6ﬂ. :19A > I

oon.

. =223A - yCJIOBHE HE BbINONHAETCA. Heobxomammo

3aMeHUTD 3a1annbii kabens HPT 2x1,5 ua kabens HPT 2x2.5 ¢ 17" =27 A.

oon.

7) I[EU'IGG HCO6XOI[I/IMO IIPOBCPUTH BLIIIOJIHCHUC YCIIOBUA:

I mao. > I I mabn. > I o
oon. = Viymenn WIH oon. = Vywomws. — A CCTCHU, 3alllMIIACMBIX OT TOKOB

K3 (cormacno I1Y3, 3.1.8) u neperpy3ku (cornacuo [1Y3, 3.1.10);

I maon. cp.2LMm

on. =T T JUTSL CeTeH, 3allUIlaeMbIX TOJbKO OoT TokoB K3 (cornacHo
,
I1Y3, 3.1.8) u He TpeOyromux 3amuThl OT eperpy3ku (cornmacHo [1YD3, 3.1.10).
CnenaTh BBIBOJ] O COOTBETCTBUU CEUEHUS MPOBOA WM KaOemsl TeIJI0BOMY
pacuery.
[Tpu HEBBIMOTHEHUU YCIOBUSL:
a) MPEIOKUTh 3aMEHUTh 3aJaHHBIM MpPOBOJA WM KaOelb Ha APYyrou c
OOJIBIIMM CEYCHUEM SKHIIEL,
0) 10Ka3aTh BBHIMIOJTHEHUE YCIOBUS C HOBBIMH ITapaMeTpamHu.

8) Bo B3priBoonacHoil 30He B-I0 He 0053aTebHO BBHITIONHATH 3alIUTY OT

neperpy3ok, a oT K3 3amura 00s3aTeNbHO BBITIOIHAETCS, C COOTBETCTBUU C

I1Y5, 3.1.8.

cp.9AM.

[Tostomy mposepsieM ycaoue: |y, = TE
1

107



Jns apromara A3113c¢ 1., =25A — 1, =2504
I .
cp.anm :@ _ 55,6A
45 45
| 90t = 27 A < 22 Lepon =5564A |
oon.. 4’5
VcnoBue  He  BeIMONHAETCA.  HeoOXogumMo  3aMeHHMTHL  Kabenb
HPT 2x2,5 na kabens HPT 2x10 ¢ 1247 =70 A
I cp.IM.

[IpoBepsieM ycioBue:

ma6/l
c)on

don —

4,5

_cponm

=70A >

=95,64 — ycnoBre BBITOIHSETCS.

ﬂ]l}l CaAMOCMOoANEeNbHO20 KORMPOJIAl peutuns mecmoablii ounem

BUJIET JucnummHa «IloxapHast 6€301MacHOCTb Tema 2: «[loxapHas 6e3ormac-
3JIEKTPOYCTaHOBOK HOCTbH CHJIOBBIX M OCBETHTEIBHBIX
Ne JIEKTPOYCTAHOBOK)
Ne TekeT 3agaHus BapuaHTsl oTBeTa
3alaHusA
1. B kakux moMemeHusx (Kiaccax 30H) He00X0JMMO OCBETHTEIBbHYIO ceTh | 1) 3putenbhsiii 3a1 K

3alIaTh OT MEPErpy30kK.

2) B-1a
3)ckiaa MeTauInYecKux Tpyo
4) peHTreH KabuHeT

2. Kakoii 13 HIKENPUBEIEHHBIX NPEIOXpaHnuTeliel HeoOxoaumo Beiopats | 1) HITH-60-60/45
JUTst HanboJIee HAIKHOTO OTKIIFOUEHHS CETH TIPU KOPOTKUX 3ambikanu- | 2) HITH-60-60/20
| Pact _ 3) HITH-60-60/60
ax, ecmi by ooy =11 A 4) HITH-60-60/25
3. Kaxoii 13 HIXenpruBeIeHHBIX aBTOMATOB HEOOXOMMO BBIOpATh JIJIst 1) A3161-50/25
Hau0oJIee HAZCIKHOTO OTKITFOUCHHSI CETH MIPH TIEpEerpy3Ke, ec- 2) A3161-50/40
| — 3) A3161-50/20
m ', —102A 4) A3161-50/15
4, Kakoe ycrioBue nCTONB3yIOT AJIs MPOBEPKH aBTOMaTa Ha HaJI€KHOCTh D >
OTKIIFOYEHHS ABAPUMHOTO YYaCTKa OCBETUTENILHON CETH TIPHU 3aIl[UTe Ii 7
MPOBOIHNKA TOJIBKO K3. 2) Vo) >4
I H.6Cm.
3) IHKowf = I
)0 P P
5) I,)na(, Z IL[)J[ M
oon. 4 5
5. VYka3zate popMyiTy Ul onpeaeneHus GakTHIeCcKon IOTepH HarpsKe- e |
HusA Ha | ydacTke MarucTpanbHoi muHuH. OCHOBHBIE PacueTHbIE Mapa- | 1) ————
METpBI IPUBEJIEHB] HA pucyHKe. Kitace B3ppIBoonacHo 30Hb1 B-1a. C- So
P .
2) H.
c-S

P
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I
K3(K)

PHC =120KBm 3) C- S
380/220 AAILIB 3x70+1x25 mp-2- 1% BPBu 3x25+1x16 ¢
100 N
—
B BO3AYXe 100 M na ckobax 100m @
S=630kBA
Kaarp =0.8 P,=15kBm
s0s0=0,9 s0sp=0.7 [{IC . I
N=90% 5) X
Ki=5.0 c-S
@.

6. VYka3zate GopMyiTy JUIsl ONpe/ieeH s aKTUBHOTO CONPOTHBIICHUS MaTe- X |
puana ¢as3Hoii xKmiel kabeneil (MpoBOIOB) yHacTKa CiIoBoii cetu. Oc- 1) —
HOBHBIC pacyeTHBIC TapaMeTPHI IPUBEICHBI Ha pucyHKe. Kitacc B3phI- S(p
BOOIACHO#1 30HBI B-16. X I

I 2) —
K3(K) c-S
PHC =120xBm ¢
30220 ALl 3x70+125 np.:.%’g BPbi 3:25+1x16 3 P, -
@ﬂ N c-S,
—
BBo3ayxe 100 M Ha ckobax 100M P . I
S$=630xkBA 4) o
Ky =0.8 P,=15kBm c-S
s0s=0,9 s0s¢=0,7 @
n=90% |
K=5.0 JoX
5) —
So

7. YkazaTh yCIIOBHE MIPOBEPKH HAICKHOCTH OTKIFOUCHUS 2 yIacTKa s
NPeIOXPaHUTENIEM IPH KOPOTKOM 3aMbIKAHHH B KOHIIE JTHHHH, CHoBas | 1) —l >4
ceTb. OCHOBHBIC pacueTHBIC TapaMeTphl MPUBEeHBI Ha pucyHKe. Kiace H.gem.
B3PBIBOOINACHOM 30HKI B-Ir. | P

] 2) <4
K3(K) n.ecm.
PHC =120xBm I
K3
3801220 AAILLs 3x70+1x25 mp-2 i%g BPBa 3x25¢1x16 3) <3
,_l H.6cm.
—
. : $-0
B BO3ayxe 100 M Ha ckobax 100m 4) 2 3
S=630xBA |
Kurp=0.8 P,=15xBm Heem
5080-0.9 s0s(p=0.7 I
1=90% 5) K3 >3
Kq=5.0 =
H.6cm.

8. Hacocnast cranius no nepekauke 0eH3nHa A-76 (repMeTUYHOE TEXHO- 1) CBI' 3x4
JIOTHYecKoe 000pyIoBaHKe). Y CTAaHOBIIEH 3JIEKTPO/IBUTATEINb C KOPOT- 2) CBI" 3x6
KO3aMKHYTBIM poTopoM motHocTeio 20kBT, KI1JI = 89% , cose = 0,85. | 3) CBI" 3x10
Hamnpsokenne cetn 380B. Snekrpornpososka BeimosaeHa kadenem CBI' | 4) CBI" 3x16
Ha noTke. Onpenenurs MuUHMMaIbHOE cedenue kabens CBI™ cunosoit 5) CBT 3x25
CeTH.

°} B nmomemiennn gepeBooOpadaThIBAIOIIETO 11€Xa YCTAHOBIIEH IBUTATENb 1) ITP-2-60/45
C KOPOTKO3aMKHYTBIM POTOPOM, MOITHOCTh KoToporo 3 kBt; KIT/] — 2) T1P-2-60/60
80%; koadduuuent mourHocTH 0,7; KPaTHOCTH ITyCKOBOro Toka 7. Bol- | 3) ITP-2-60/25
OpaTh MPEJOXPAHUTEIb COOTBETCTBYOIIHI IT0 HAICKHOCTH OTKITFOYC- 4) ITP-2-60/35
HUsSI IPY aBapUIHBIX PeKMMax paboThI. 5) I1P-2-100/60

10. B uexe Boigensercst mbiib Gpypaummana (HKIIB=75r/m%). Bentwsius 1) A3113 ¢ | =154

H.pacy.

OTCYTCTBYET. ['pyIina ocBETUTEIbHON CETH B MOMEIICHUU LI€Xa BKJIIO-
gaeT 20 cBeTHIILHUKOB MOITHOCTHIO 110 BT kaxupiii. BeiOpaTs aBTOMa-
THUYECKUN BO3JIYIIHBIM BHIKJIIOYATENIb COOTBETCTBYIOIIUM O HAJIEAKHO-
CTH OTKITIOYEHUS TIPU aBAPUMHBIX PEKUMax pabOThI.

2) AE1031-13 ¢ 1y e, = 254
3) AE1031-13 ¢ 1, pucy, =104
4) A3161 ¢ 1y paes, = 254
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\ ‘ B)All-50¢ |, —104

TEMA 4. MoJHHe3aIuTa | 3al1TAa 0T CTATHYECKOTI0
3JIEKTPpUYeCTBA
[IpakTrueckue 3amanus OWUJICTOB MO JTaHHOW TEME BKJIIOYAIOT 3aJa49d T10
MIPOBEPKE COOTBETCTBUS TPeOOBAHUSAM MOXKapHOH 0€30MaCHOCTH BBICOTHI yCTa-
HOBJICHHOTO MOJIHMEOTBOJAA JUIsl 3allUThl 3[aHUsl (COOPYKEHHUS) OT MPSIMBIX
yAapOB MOJIHUHM JIJISI OTIPEICIICHHON CTEIIeHH HaIe)KHOCTH.

PaCCMOTpI/IM IMPUMCPBI pCHICHU psAda 3a1a4 110 I[ﬂHHOﬁ TCMC.

3.8. Hpoeepka COOmMEEmCcmeust 6b1COMbL MOJIHUECOMB00A 015 3auiumosl

00veKkma ¢ onpeoeneHHoil cmenenvio Haoexcnocmu no CO153-34.21.122-87

3aoaua Nel5. 3nanne 18x4,5x4 M 3aKpbITOro CKJIaaa OT MPSMBIX yaa-
POB MOJIHUM 3AINHMINEHO OAMHOYHBIM TPOCOBBIM MOJIHMEOTBOIOM BBICOTOM
6 m. IIpoBepuTh COOTBETCTBHE BHICOTHI MOJHHEOTBOAA AJSl HAAEKHOCTH

0,99. B 3panun xpanurcsa pacteopuresab Ne646 (JIB7K) B 3aKpbITBIX eMKO-

CTHAX.
Pewenue
1. OnpenensieM BU 30HBI 3aITUTHI.
0, é{. Cormacuo 1. 3.3.2.2 CO153-34.21.122-87 30Ha 3al{UThl OQUHOYHOI'O
O\

TPOCOBOTO MOJIHUEOTBOJIa BHICOTON N orpaHWveHa CHMMETPUYHBIMU
w JIBYCKaTHBIMU TOBEPXHOCTAMH, OOpa3yOIIUMU B BEPTHKAJIHLHOM Ce-

YCHUM PaBHOOCIAPEHHBIH TPEYrOJbHUK C BEPIIMHOH Ha BbIicOTe N M
OCHOBaHHMEM Ha ypoBHe 3eMiu 2Ro.

2. Haxomum popmyIibl [u1s OTIpEIeICHHS BHICOTHI 30HBI 3aIUTHI U Pany-
ca 30HBI 3aIUTHI HA YpOBHE 3eMuiH 1o TadJ. 3.5 CO153-34.21.122-87.

[Ipu BbIcOTE MOJIHKUEOTBOIA /10 30 METPOB M HAJIEKHOCTU 30HBI 3aIUTHI
paBHoit 0,99, mapamMeTpbl 30HBI 3aIUTHI XaPAKTEPU3YIOTCS CIEAYIOMUMU POPp-

MYJIaMHU:
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hy =0,8h; Ry =0,95h; R, = Ry(hy —h, )/hy.
3. OnpenensieM paaryc 30HBI 3aIUTH HA YPOBHE BBICOTHI 31aHus (R, ;).
Onopsl TPOCOBOTO MOJIHUEOTBOJIa MPEAJIaraéM yCTAaHOBUTH BIUIOTHYIO K
TOPUCBBIM CTCHAM 3dHMH. Torz(a JJIA oOecIreueHus ero 3aMIICHHOCTH paJInycC
30HBI 3alIUTHI HA YPOBHC BBICOTHI 3JaHUA Rx JOJIZKEH OBITH HE MEHBIIIE IMOJyIIIHn-

puHbI 31aHus: Ry > S/2. Takum 00pa3om, MUHUMAaIbHOE 3HAYCHHE Ry COCTaBUT

Riin =45/2=2,25 m:
Rymin= 425 M

XM}

45 m

S

L =18 m

Puc. 1. IInan pacnonoxeHus: onop 0OJMHOYHOTO TPOCOBOTO MOJIHHUEOTBOAA

4. BwiBoaum GopMyIty A ONpeeTICHUsI BHICOTHl MOJIHUEOTBO/A.

Hns storo B dopmyne ans ompeneneHus R, Beipasum R, u h

gepes h:
~ 0,95h(0,8h—h,) 0,95(0,8h—h,).

X 0,8h 0,8 ’
0,8R, =0,95-0,8n—0,95-h,;
0,95-0,8-h=0,8R, +0,95h,;

h:&+h—x.
095 08

5. OmnpenensieM MUHUMAIIBHYIO BBICOTY MOJIHUEOTBO/A.

3Has BBICOTY 3JIaHUA U Rxm’n’ onpeaciisicM MUHUMAJIBHYIO BBICOTY MOJI-
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HUECOTBOAA.

Takum O6p330M, MHWHUMAJIbHAsA BBICOTA MOJIHHUECOTBOJA COCTABUT:

Ry, h 225 4

Nyp =200 4 X == =7 4nm
09 08 09 08
6. IIposepsiem ycnosue h,, >h . .
h,,= 6 M < h, = 74 M. Ycnosue He Bbinonnserca. i odecrnedyenus

Tpe6yeM0ﬁ HaJCKHOCTH MOJIHUC3alllUThI H€06XOI[I/IMO 3aMCHUTDB 3aﬂaHHBIﬁ

MOJIHHEOTBOJI Ha MOJIHHEOTBOJ] BLICOTOM HE MeHee 7,4 M.

3aoaua Nel6. 3nanme 11x5,5x5M 3aKpBITOro CKJaaga oT NPSAMbIX yaa-
POB MOJIHUM 3aIMILEHO OJUHOYHBLIM TPOCOBHIM MOJIHHEOTBOIOM BBLICOTOM
9,5 M. IIpoBepuTh COOTBETCTBHE BBHICOTHI MOJHHEOTBOAA VISl HAMEKHOCTH
0,9. B 31anuu xpanurcsa pacrBopurtesib Ne646 (JIB’K) B 3aKpbITBIX eMKO-
CTHX.
Pewenue
1. OnpenensieM BU 30HbI 3aIIUTHI
%  Cornacro 1. 3.3.2.1 CO153-34.21.122-87 30Ha 3alMThI OAMHOYHOTO
CTEpKHEBOTO MOJIHUEOTBOJIa BBICOTOM h mpeacrapisier co0oil Kpyro-
w} BOM KOHYC BBICOTOM hg < h, BepImHa KOTOPOro COBIAJAET C BEPTH-
KaJIbHOM OCBhIO MOJTHUEOTBOJA. ['abapuThl 30HBI ONMPEACISIOTCS JIBYMs MapamMeT-
pamu: BBICOTOM KOHYyca hg 1 painycom KOHyca Ha YPOBHE 3EMJTH To.
2. Haxomum opMyibl Jutst onipeieiieHus] BHICOTHI 30HbBI 3aIUTHI U Pany-
ca 30HBI 3alIUTHI Ha YpoBHE 3eMin 1o Tab. 3.4 CO153-34.21.122-87.
[Tpu BbIcOTE MOTHUEOTBOMA 10 100 METpOB M HANEKHOCTH 30HBI 3allH-
Thl, paBHOU 0,9, mapameTpbl 30HBI 3alTUTBI XaPAKTEPU3YIOTCS CIEAYIOIIMMHU
bopmynamu:

h, =0,85h; R, =12h: R, =R,(h,—h,)/h,.

3. OnpenensieM paaryc 30HBI 3aIIUTH HA YPOBHE BBICOTHI 31aHus (R, ;)
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OHOpy OAWMHOYHOI'0O CTCPXKHEBOI'O MOJIHHMCOTBOAA IIpcajiaracM YCTaHO-

BUTb HA KPBIIIC 3/IaHUA B LHCHTPC. TOFI[a pInIb | o0ecIIeueHUs ero 3allIMIIICHHOCTHU

PadnyC 30HBI 3allUTHI HA YPOBHC BBICOTHI 3aHHA Rx JOJIKCH OBITH HEC MEHBIIIC

orpeska OA.

Rxmin=6, 14 9M

S=55Mm
|
|
|
|
|
|
|
|

Puc. 1. I1nan pacnosioxeHus Ornopsl OAMHOYHOTO CTEPKHEBOIO MOJIHUEOTBOAA

Takum 06pa30M, MHMHHMAaJIbHOE 3HaueHne RX cocTaBuT:

e\ o8] = ) (5] -oren

4. BeiBoguM (hopmyaty 71sl onpeeraeHus] BBICOTI MOJTHUEOTBOIA

Jns storo B popmyiie 1ist onpenenenus R, Beipasum Ry u hy depes h:

o Ro(h, —h,) _12-h-(085-h—h,) 12-(085-h—h,).
" h, 085-h 0,85 !

0’85 ) Rx :1’2'0185 -h _1,2' hxr
1’200’85‘h 20585 Rx +1’2’hx;

RX hX
h=—x 4 x
12 0,85

5. Onpez[enﬂeM MHWHUMAJIBHYIO BBICOTY MOJIHUCOTBO/IA.

3Has BBICOTY 37aHUA U RX,i,, ONPENEINM MHHUMAJIBHYIO BBICOTY MOJI-

HHEOTBOJIA.

Takum 06pa30M, MHHHUMAJIbHAsA BbBICOTA MOJIHHUCOTBOAAa COCTABUT:

Rx.. h, 6149 5
= —+ —

hmin - +
12 08 12 08

=11,01 .
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6. ITposepsiem ycaosue N, >h. i
h. =951 < h =11011 .
VcnoBue He BblMonHAeTca. Js obecrneuenus TpeOyeMoil HaleKHOCTH

MOJIHHUC3aIlIUThI H€O6XOI[I/IMO 3aMCHUTDB Sa,ZIaHHLIfI MOJIHHCOTBOA HAa MOJIHUCOT-

BOJI BeIcOTOM HEe MeHee 11,01 m.

3.9. Ilposepka coomeemcmeus 6b1COMbL MOTHUECOMB00A 0715 3AU{UMbL
oovekma no P/] 34.21.122-87
3aoaua Nel7. MectHocTh — Omck. 3panme: pasmepbl 30x20x10m.
K/6 pynnament. KpoBasi Hemerannueckas. HacocHas cranuusi mo mepe-
Kauke TpaHcpopMaTopHOro maciaa (remmeparypa Bcenbimkn 135°C). 3na-
Hue |l crenenu ornecroiikoctu. IIpoBepuTh COOTBETCTBHE BBICOTHI O/M-

HOYHOI'0 CTEPKHEBOI0 MOJIHHEOTBOAA BHICOTOM 10 M.

Pewenue
%) Gy
>\
GAV\ 1. Knace omb1 B-la (ITY3. 7.3.41).

w 2. 31aHue 1exa OTAENKU OTHocHuTcs Ko |l kaTeropum MonHHE3aUUThI
(P11 34.21.122-87, Tabmn. 1, n.2. rpada 5).
3. Onpenensem THUIT 30HbI 3aIIUTHI 3JaHUHN 1[eXa OTICIKU:
3.1. CpenneronoBast MPOAOIKUTEIBHOCTD I'PO3 B MECTE HAXOXKIAEHUSA 37a-
Hus (Omck): 40-60 gacoB B roJ1 (3371aHO 10 YCIOBHUIO 3a7a4H).
3.2. OxuytaeMoe KOJIMYECTBO MopakeHui MosiHuen B rog N 31aHus omnpe-
nemnsiercs o popmyne (P11 34.21.122-87, na ctp. 25)
Jlist 31aHust IPSIMOYTOJIBHOM (hOPMBI:
N =|(S+6h)L+6h)-7,7-h?]-n-10° =[(8+6-4)20 +6-4)-7,7-42]-4.10° =0,005
rae: h =4 m, HauOoubIIas BEICOTA 30aHUS;
S = 8 M, mMpuHa 31aHUS;

L =20 m, nivHa 31aHus;
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n = 4, cpeIHEr00BOE YUCIIO yAapOB MOIHUU B |1 KM? 3¢MHOM HOBEPXHO-
ctH (yaenbHas TUIOTHOCTh YAapOB MOJIHUM B 3€MJII0) B MECTE HaXOXACHUS 37a-
HUS, B 3aBUCHMOCTH OT CPEIHETOJIOBOW MpoaoKUTeNbHOCTH Tpo3 (PJI
34.21.122-87, ctp. 27).

3.3. Tak kak N = 0,005 < 1, To TpeOyembIif TUII 30HbI 3aAIUUTHI — TUN b
(PJ1 34.21.122-87, Tabn.1, n.2, rpacda 4).

4. Onopy OJMHOYHOTO CTEP>KHEBOT'O MOJHHUEOTBO/A TpejIaraeM yCcTaHo-
BUTH Ha KPBIIIE 3/1aHUA B MEHTpe. Torma A o0ecrieueHus ero 3amuiieHHOCTH
paaryc 30HBI 3alTUTHI HA YPOBHE BBICOTHI 37IaHUS Ry MOJDKEH OBITH HE MEHBIIE

OBITH He MeHbIIIe oTpe3ka OA.
Rxmin=10, 77M

EM
|
|
|
|
i
|
|
|

Puc. 1. Ilnnan pacrionoxkeHus: ornopbl OAMHOYHOTO CTEPKHEBOTO MOJHUEOTBOIA

i GRHR GRURES

I[J'Iﬂ 30HBI TUIIA b BeICcOTa OJUHOYHOI'O CTCPKHCBOI'O MOJIHUCOTBO/JA IIPHU

U3BECTHBIX 3Ha4YeHHMAX hyx m Ry Moxer ObITh ompeseneHa mo dopmyne (PJI
34.21.122-87, npunoxenue 3, m.1.1):

R, +163h, 10,77+163-4

| ~1168
mn T g 15 1.68u

5. IIposepsiem ycaosue h,,, >h ..
h =10m <h_ =11684.

VYcnoBue He BbinonHseTcs. s oOecrieueHusi TpeOyeMoil HaJleKHOCTH
MOJIHUE3AIUTHl HEOOXOAUMO 3aMEHHUTh 3a/IaHHBIM MOJIHUEOTBOJ] Ha MOJHUEOT-

BOJI BEICOTOM HE MeHee 11,68 m.
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ﬂﬂﬂ CamocmoAnmelbHoc0 KORmpOoJisit peutuntob mecmoasblii ounem

BUJIET HucnnmmHa «IloxapHast 6e301macHOCTb Tema 3: «MomHUE3aIINTa 1
3IIEKTPOYCTAHOBOK 3aIHTa OT CTATHYECKOTO
Ne JICKTPUYSCTBA»
Ne
Texcr 3axanus BapuanTbl oTBeTa
3aJaHus
1 COBOKYIHOCTb SIBJICHHI, CBSI3aHHBIX C BOSHUKHOBCHHEM, COXpaHe- | 1) aTMocdepHOe IEKTPHIECTBO
HHEM ¥ yMEHBIICHHEM CBOOOIHOTO HIIEKTPUYECKOTO 3apsa Ha 2) MOJTHHE3AIUTa
MOBEPXHOCTH HITH B 00bEME TUINCKTPUKOB HITH HA M30JHPOBAHHBIX | 3) CTATHYECKOE IEKTPHICCTBO
MPOBOJIHUKAX 4) vioHM3aLMs BO3/TyXa UK CPEIIb
5) KOPOTKOE 3aMbIKaHUE
2 YMeHbIlIeHHe SHEPTUH pa3psiia cTaTuaecKoro anekrtpuaectsa Wy 1) nonmsauust Bo3ayxa
JOCTUTAETCS CICAYIOIINMH METOJIAMY ...... 2) 3anosHeHHe CBOOOTHOTO TIPO-
CTpPaHCTBa B alaparax a3oToM
WIH YTJIEKUCIOTOMN
3) mpuMeHeHHe MOCTOSIHHO Jei-
CTBYIOICH BEHTHISLHU
4) 3a3eMicHnE
5) U3MEHeHHe OTICIbHBIX OIepa-
LM{ WK 3aMEHA TOPIOYHX KU~
KOCTel Ha HErOpIYre
3 YBennueHne MUHIMAbHON SHEPIHHU 3a)KUTaHUs TOPIOYel cpebl 1) noHusanus Bo3ayxa
W JOCTHTaeTCA CIEAYIOIIUM METOAOM ...... 2) MOBBIIICHUE BIKHOCTH BO31IY-
xa
3) npuMeHeHHe TIOCTOSIHHO JIeH-
CTBYIOILIEH BEHTUIISILIUU
4) npuMeHeHHEe DIIEKTPOIPOBOI-
HBIX IIOKPBITUH
5) mpuMeHeHHe aHTUCTATUYECKUX
CpencTB
4 VYcoBreM BOCIIaMEHEHUS (B3pbIBa) TAKOH CMECH OT UCKpBI CTa- 1) W =>W,
THYECKOTO AJICKTPUYECTBA SBISACTCS CIeIyIOIIee: 2) Wi = W,
3) WI/I 2 WMI/IH
4) Wy, > Wi
5 DneKTpocTaTHyeckas HCKpoOe30acHOCTh 00BEKTa JOCTUTACTCS 1) W i< 0,4W,,
IIPH yCIIOBUU: 2) W u< 0,1Wwu
3) W k3< 0,4W
4) W < 0,4W
6 YacTs MOJHHEOTBO/IA HETOCPEACTBEHHOTO BOCTIPHHIMAromIas ynap | 1) 3a3emierue
MOJIHMH — JTO....... 2) omnopa
3) crepixeHb
4) TOKOOTBOJI
5) Tpoc
7 VYkazaTp pacyeTHblie GOpMYJIbI st onpeneneHus ho u ro, mpu Beico- | 1) he=0,85h; ro=1,2h;
T€ OAMHOYHOI'O CTEPXKHEBOro MoiHHeoTBoAa 10 100 M. Hamex- 2) hg=0,8h; re=0,8h;
HOCTBb MOJIHHE3aUThI 0,9 3) he=0,7h; re=0,6h;
8 VYkazaTp pacyeTHblie GOpMyJIbI st onpeneneHus ho u ro, mpu Beico- | 1) he=0,87h; ro=1,5h;
T€ OJMHOYHOIO TPOCOBOTrO MOJHHEOTBOMAA 10 150 M. Hanexunocts | 2) he=0,8h; ro=0,95h;
MoaHue3amuTel 0,9 3) hg=0, 75h; re=0,7h;
9 BrutoTHY0 110 TOPIIEBEIM CTEHAM 3JIaHUs IieXa JepeBooOpadaThi- 1)9.21m
BAIOILEr0 MPEIIPUITHS YCTaHOBJIEHBI OIIOPBI OJIMHOYHOT'O TPOCO- 2)11,25m
BOT'0 MOJIHHEOTBOMA. B mporiecce mponsBozacTa npumensiercst mak | 3) 8,42 m
Ha ocHoBe pactBopurens AKP (JIBXK). Beibpats Benmmunny Moi- 4) 10,46 m
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HHEOTBOJIa YIOBJICTBOPSIONIYIO TpeOyemoit HanesxxHocTH 0,999.
Pa3meps! 3panus: mpuHa 8 M, AnuHA 12 M, BeICOTa 5 M.

5)12,38 M

10 Ha kppline 31anus nexa 1epeBoodpadaThIBAOIETO PEIIPUSITUS 1) 10,54 m
npUMeHseTcst Jak Ha ocHoBe pactBoputens AKP (JIBX) ycranos- | 2) 16,32 m
JICH OWHOYHEIH CTepKHEBOI MOIHUEOTBO. BRIOpaTh BeTHInHy 3) 17,22 ™
MOJTHHEOTBOJA yIOBIETBOPSIONMIYIO TpeOyemoit HanexxHoct 0,9. 4)12,25m
Pasmeps! 3ganus: mmmpuHa 5 M, g 10 M, BBICOTa 5 M. 5) 14,59 m

ITPUMEP 3AJIAHUM BUIETA JIJIS1 3AUETA (YCTHBIA
OITPOC M PEIIEHUE 3AJIAY) U IPUMEP TECTOBOI'O BUJIETA K

YpanbCKkuii UHCTUTYT
I'TIC MYC Poccun

3AUYETY
Ipumepnulii bunem 3auema (ycmmulil onpoc u peuieHue 3a0a4)
BUJIET Ne Yr1Bepxaaro:
Kadenpa no:xkapHoii 6e30nacHOCTH TeXHOJIOTHYe- Hauvaneauk
CKHX MPOIECCOB U NMPOOM3BOACTB kadenpst [IBTIIull
Jucunnummna «IloxkapHas 6e30acHOCTD JIEKTPO-
YCTaAHOBOK) « » 20 T

1. KopoTkoe 3aMbIKaHuE: ONPENEIEHUE, TPUIMHBI BOSHUKHOBEHUS.

2. DnekTpoaBurarenb ¢ MapkupoBkoil I11 A ycTaHOBIIEH B 11€X€, II€ B TEXHOJIOTHYE-
ckoM mporiecce obparraercs Mmopdonun (JIBX), BeHTUIs1IMS 1 aBTOMAaTU4YECKas CUT-
HaJu3alus O MPeaeabHO JOMYCTUMOM KOHIIEHTPAIMU OTCYTCTBYET. [IpoBEepUTh COOT-
BETCTBHE YCTAaHOBJICHHOTO 3JIEKTPOOOOPYAOBAHUS KIIACCY 30HBI.

3. PacudpoBath MapKUPOBKY, ONIPEACIUTh JOMYCTUMBIN IJTUTEIbHBIA TOK JIJIS Ka-
oesst ABPI" 3x70, mposiokeHHOTO Ha ckobax 1o crteHe. [IpoBepuTh COOTBETCTBUE CE-
yeHus Kabenst pabodyeMy TOKY MPOTEKAIOIIEMY IO CETH paBHOMY 179 A.

prweprlzZ eapuaHm mecmoeoco 3a0aHus 3a4ema

YT1Bepxkaaro:
BWIET Ne ___ Hauvanbauk
Ypanbckuit nHCTUTYT |Kadeapa no:xapHoi Ge30nacHOCTH TeXHOTOTHYe-|  kadenpst IIBTITulT
I'TIC MYC Poccun CKHX IIPOLIECCOB H NIPOU3BOJICTB
JIMcHMIVIMHA «JJIeKTPOHUKA H JJIEKTPOTEXHUKAY 20 T
Ne Bormpoc Bapuantsl oTBeTa
n/m (BBIOEpUTE IPABUIIBHBIN OTBET WK

BIIMIIIHUTC HpaBHJ’ILHLIfI OTBCT)

[Tpo6oii n30SLMK NTPH TIEPEHANPSKEHUH SIBIISI-
€TCsl IPUYMHOU BOSHUKHOBEHHUS. ... .... 2) neperpy3ku

3) 60IBIINX TEPEXOTHBIX
CONIPOTUBIICHUI

4) BUXpEBBIX TOKOB

5) 2IEKTPUYECKUX UCKP U YT

1) KOPOTKHX 3aMbIKaHUIN
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B nexe obparmaercs pactBoputeinsb Ne 651
(JIBX). Cmech BO3HHKAET BO BCeM 00BEME TTO-
MEIICHUS MIPH 3arpy3Ke WIH pa3rpy3ke TEXHOIO-
THYCCKOro aririapara. BCHTI/IHSILII/ISI OTCYTCTBYCT.
Curnanuzanus o npeesibHON KOHIIEHTPAIUH
OTCYTCTBYET. J{aTh 3aKiltoueHuE O COOTBETCTBUU
YCTaHOBJICHHOT'O AJIEKTPOCBETUIILHUKA B UCHOJI-
Henuu H3b knaccy 30HbI

1) cooTBETCTBYET

2) HE COOTBETCTBYET IO YPOBHIO
B3PBIBO3AILIUTHI

3) HE COOTBETCTBYET 110 KaTErOpUU
B3pPBIBOOIIACHON CMECH

4) He COOTBETCTBYET I10 IPYIIIIe
B3pPBIBOOIIACHON CMECH

Ilex. O6pamaercs nsuts (HKIIB=25 r/m?).
CMmech Ipu HOPMAIBHOM PEKUME TEXHOJIOTHYE-
ckoro mporecca. CHIIOBas CETh BBITIOJIHECHA Ka-
6enem Cb 3x25+1x16 na ckobax. [IpoBeputsb
cooTBeTcTBUE. ECITM HE COOTBETCTBYET yKa3aTh
noyemy.

1) cooTBeTCTBYET

2) HE COOTBETCTBYET MO MaTepUaly
TOKOTPOBOIAIIEH JKUIIBI

3) HE COOTBETCTBYET 110 MaTepUaly
000JI04KH1

4) HE COOTBETCTBYET MO MaTepUaly
U30JISILAH

5) HE COOTBETCTBYET 110 MaTepUaly
Hapy>KHOT'O TOKPOBa

6) HE COOTBETCTBYET I10 CIIOCOOY
MPOKIAJKI

B nomemienun nepeBooOpadbaThIBaOIIETO 1IeXa
YCTaHOBJICH JIBUTATEIb C KOPOTKO3aMKHYTHIM
poTtopom, MoiHOCTh kKoToporo 11 kBt; KITJ[ —
60%; koadunment momrHoctu 0,75; KpaTHOCTH
MyCKOBOTO TOKa 6. BrIOpaTh mpe1oXpaHuTeIb
COOTBETCTBYIOIIUHN MO HAJIE)KHOCTH OTKIIOYCHHS
MIPU aBAPUITHBIX PeXXUMax pabOTHI.

1) TIP-2-350/200
2) TIP-2-200/160
3) TTP-2-200/125
4) TIP-2-200/100
5) TTP-2-100/80

Ha kppiiie 31aHus 11eXa OKpacku U3JEIHI METO-
JIOM TTyJbBEpU3AIIIU B OKPACOYHBIX KaMepax, B
KaueCTBE PACTBOPUTEIIS HCIOIb3YyETCs yaT-
criuput (JIBXX) ycTaHoBI€H OIMHOYHBIN CTEPXK-
HEBOI MOJTHHEOTBOI. BbIOpaTh BeNMU4YHHY MOJI-
HUEOTBO/IA YIOBJIECTBOPSIONIYIO TpeOyeMoun
HagexHoctu 0,99. Pa3mepsl 31aHud: MpuHa 5
M, JimHa 10 M, BeIcoTa 5 M.

1) 10,54 m
2)16,32 M
3)17,22 M
412,25 M
5) 14,59 m
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MNEPEYEHb OCHOBHOM U JONMOJIHUTEJIbHOW YUEBHOM
JUTEPATYPHI, HEOEXOJIUMOM J1JI5I OCBOEHUSA
JAUCHUIIJIINHBI
OcHoBHas JMTEpaTypa

1. Yepkacos B.H. Obecneyenue MOKapHON 6e30macHOCTH
anekTpoycTaHoBok [Tekct]: yue6Hoe nocooue / B.H. Yepkacos, B.W. 3b1ikoB. —
M.: OO0 «M3narensctBo «Iloxknayka», 2010. — 406 c., ui.

2. boumapy B.A. DOnexrpoobopynoBaHue Jii  B3pPBIBOONACHBIX U
MOKapOONACHBIX 30H IPOU3BOJICTB PA3IUYHBIX OTPACIECH NPOMBILIIEHHOCTH
[Tekct]: yueOHoe mocodbue / B.A. bonmapp. — M.: OO0 «M3aaTenscTBO
«IToxnaykay, 2009. — 126 c.

3. Cadponosa WN.I'. IloxapHas 6€30mMacHOCTh NMEKTPOycTaHOBOK. Jlabopa-
TopHbIM npakTukyMm [Tekcr]: yuebnoe nmocoodue / M.I'. CapponoBa, A.B. Bro-
BuH, C.B. CybaueB. — ExatepunOypr: Ypansckuit unctutyt ['TIC MYC Poc-
cun, 2012. — 66 c.un.

4. Cadpponona WN.I'. Tloxapras 6e30MacHOCTh JIEKTPOyCTaHOBOK. Jlabopa-
TOPHBIN MPAKTUKYM [DIEKTPOHHBIA pecypc]: yueoHoe nocodue / W.I'. Cadpo-
HoBa, A.B. Bnosun, C.B. CybaueB. — ExarepuHOypr: YpanbCKUil UHCTUTYT

I'TIC MUYC Poccun, 2012. — 66 c.un. — Pexxum goctyma: http: // 10.97.170.7.

JlonoiHUTEIbHAS JIUTEepaTypa

5. AmueB N.M. Kab6enpasie uznenus [Texcr]: CnpaBounnk / U.U. Anmes.
— 3-e uzn., nepepad. u gon. — M.: PagnoCodr, 2015. — 224 c.

6. MbutbHIKOB M.T. OOmIas »IeKTpOTeXHUKA U TIOKapHas MPoQuIaKTUKa
B ajekTpoycTtaHoBkax [Tekcr]: yueOnuk / T.X. MpuibHukoB. — M.: CTpoiins-
nmart, 1985. — 312 c.

7. YepxacoB B.H. IloxxapHas 06e€30macHOCTh 3JIEKTpOyCTaHOBOK [TekcT]:
yueOnuk / B.H. Yepkacos, H.I1. KoctapeB. — M.: Akagemus ['TIC MUC Poc-
cum, 2002. — 377 c.
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8. I[ToxkapoB3pbHIBOONIACHOCTH BELIECTB U MAaTEPUATIOB U CPEJICTBA UX TYIIIe-
Hus [Tekct]. CrnpaBounuk, Ku. 1. / Ilox pen. A.H. baparoBa u A.S. Kopomis-
yeHko. — M.: Xumus, 1990. — 496 c.

9. INoxapoB3pbIBOONACHOCTh BEILIECTB U MAaTEPUATIOB U CPEACTBA UX TY-
menus [Texcr]. CnpaBounuk, Ku. 2. / Ilox pen. A.H. bapatosa u A.51. Kopoms-
yeHko. — M.: Xumus, 1990. — 384 c.

10. Cubukun, FO.[. CrnpaBouHUK MO SKCIUTyaTallMH 3JIEKTPOYCTaHOBOK
npombiniuieHHbIX npennpustui [Teker] / FO.[. Cubukun, M.}O. Cubukun. —
5-¢ u3a., ucnp. u gon. — M.: Beicmr.mk., 2002. — 248 c., .

11. CapponoBa HM.I'. OcHOBBI TOXKApHON OE€30MACHOCTH NPUMEHEHUS
aneKTpoycTaHoBOK [Tekct]: yueoHoe nmocodue / U. I'. Cadponona, C. B. Cy0-
ades,

b. I1. CmupnoB. — Exatepun6ypr: YpU I'TIC MYC Poccun, 2010. — 75 c.u.

12. CapponoBa HM.I'. OcHOBBI TOXapHON O€30MACHOCTH NPUMEHEHUS
ANEKTPOYCTAaHOBOK [DNEKTpOHHBINA pecypc]: yueoHoe nocodue / U. I'. Cadpo-
HOBA,

C. B. Cyb6aues, b. Il. CmupnoB. — ExarepunOypr: Ypansckuii uactutyT ['TIC
MUC Poccun, 2010. — 75 ¢. — Pexxum pocryna: http: // 10.97.170.7; Uatpaner:
elib.mchs.ru (ip-aapec: http://10.46.0.45).

13. Capponora W.I'. TloxkapHas 0€30MaCHOCTh JJIEKTPUUECKHX CETEH
[Tekct]: yuebnoe nocodbue / U.I'. Cadponona, A.B. Bnosun, b.I1. CmupHOB. —
Exarepun0Oypr: Ypansckuit uncturyt ['TIC MUC Poccun, 2014. — 196 c.

14. CapponoBa WM.I'. TloxkapHass 0€30MacHOCTb 3JIEKTPUUECKUX CETEl
[DnexTponHbIil pecypc]: yuebnoe mocodue / U.I'. CadponoBa, A.B. Brosum,
B.Il. CmupuoB. — ExarepunOypr: Ypanbckuit uacturyt I'TIC MUC Poccun,
2014. — 196 ¢. — Pexwum noctyna: http: // 10.97.170.7; Uutpanet: elib.mchs.ru
(ip-agpec: http://10.46.0.45).

15. Cadponora MWN.I'. Tloxxapnass 0€30MacCHOCTh DJIEKTPOYCTAHOBOK.

MosHue3ammTa 1 3ammTa OT CTaTHYeCKoro sekTpuyecTBa [Tekcr]: yueOHOoe
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nocodue. / I.I'. CadponoBa, A.B. Bnopun. — ExatepunoOypr: YpU I'TIC MUC
Poccun, 2016. — 84 c.m.

16. CadpponoBa W.I'. Tloxkapnas 06e30MacHOCTb 3JIEKTPOYCTAHOBOK.
MoJIHHE3alMTa U 3aIIUTa OT CTATHYECKOTO AJICKTPHUUSCTBA [DICKTPOHHBIN pe-
cypc]: yuebnoe nocodue. / .I'. Cadponona, A.B. BnoBun. — ExatepunOypr:
YpHU TTIC MUYC Poccun, 2016. — 84 c.mn. — Pexum npoctyma: http: //
10.97.170.7; NaTpaner: elib.mchs.ru (ip-anpec: http://10.46.0.45).

17. ®enepanbubiii 3akoH Poccuiickoit deneparuu ot 21 nexadbpst 1994 r.
Ne 69-03 «O noxapnoit 6e3omacHoct». — M., 1994, — 20 c.

18. ®enepanpubiii 3akoH Poccuiickoit @enepammu ot 22 wuions 2008 r.
Neo 123-03 «TexHudeckuil perjiaMeHT O TPeOOBAHMSIX IMOXKAPHOW O€30IacHO-
ctu». — HoBocubupck: Hopmaruka, 2016. — 112 c.

19. IlocranoBnenue IIpaBurenbcTBa  Poccmiickoit  depepanuu  OT
25.04.2012 r. Ne390 «IIpaBuiia mpoTuBOMnOKapHOro pexxuma B Poccuiickoit @e-
nepauun». — ExatepunOypr: Kaman, 2012. — 84 c.

20. IlpaBuna yctpoiicTBa 2JeKTpOyCTaHOBOK [TekcT]: Bce meicTByromme
pazaensl [1YD-6 u [1YD-7. — Hoocubupck: Cub. ynuB.u3n-po, 2010. —
464 c..nm.

21. [lpaBuna TEXHMYECKOW SKCIUTyaTaIldU JJICKTPOYCTAHOBOK MOTpPEOUTE-
nei. YteepxaeHsl [Ipukazom Munsnepro P® ot 13.01.2003 Ne 6. — Ekare-
puHOypr: Ypai. ropun. uz-so, 2004. — 304 c.

22. IHCTpyKIusl TIO0 yCTPOWCTBY MOJHHUE3AIIUTHI 3aHUN, COOPYKCHHUH U
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[Tpukazom MuH. Poccuu ot 30 utons 2003 r. - ExarepunOypr, 2007. - 56 c.
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PJ1 34.21.122-87. — Exarepunbypr: YpU I'TIC MUC Poccun, 1989. — 56 c.

24. TloxxapHast 0€30MacHOCTb AJIEKTPOYCTAaHOBOK [TeKCT]: MeToauueckue
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cneruanbHocTu 40.05.03 Cynebnast skcneptusza / cocrt.: W.I'. Cadponosa,
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H.B. Inaiinep. — ExarepunOypr: Ypansckuii unctutyt ['TIC MUC Poccun,
2022. - 80 c.

25. [loxxapHas 0€30IMacHOCTh 3JIEKTPOYCTAHOBOK [DJEKTPOHHBIN pecypcl]:
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METOJMYECKHE YKa3aHUs JJI CaMOCTOSITEIbHOM paldoThl MO CIHENUaTbHOCTH
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