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[Tpu uzyyenun kypca "be3onacHocTb Ku3HeASATeNbHOCTU" OakanaBpbl 3a04HOMN
dbopmbl 00yUEHHUST MPOXOAT CIEAYIOINE BUIbI YUEOHBIX 3aHATUN: JEKIIUU, TPYIIIO-
BbIC Y MHIMBUAYaJIbHbIE KOHCYJIbTAIIUH, JIA0OPATOPHBIE PAOOTHI.

OcHoBHOH (popMOii yueOHOM pabOThI SBISAIOTCS CAMOCTOSTENbHbIE 3aHATHS. O0y-
YeHHEe, BO BpeMsl MPeOBbIBaHUS CTYJICHTOB B YHUBEPCUTETE, IOJDKHO 3aKPENUTh 3HAHUS
npUOOpETEHHBIE MTPU CAMOCTOSATEIBLHOM padoTe.

['maBHO# (hopMOIT IPOBEPKU 3HAHUM CTYJEHTOB B MEPHOJI CAMOCTOSITEIILHON pa-
OOTHI SIBISETCA KOHTPOJIbHAS padoTa. CTyIEHT JOMYyCKAaeTCsl K 3K3aMEHY TOJIBKO MpHU
HAJIMYUH BBIIOJIHEHHOW U 3aYTEHHOW KOHTPOJIbHOM paboThl, U MOCie coOece10BaHus
10 HEW.

METOANYECKUE YKA3AHUA 10 KYPCY

Kypc "bezonacHOCTb )XKM3HEACATETFHOCTU" COCTOUT U3 CIEAYIOMIUX Pa3IeIOB:

1. Opranu3anmoHHbIE OCHOBBI O€30MTACHOCTH KU3HEIEATEIHHOCTH.,

2. DproHoMHYECcKOoe 00ECTIeueHNnEe CUCTEM U CPEJICTB CBSI3H.

3. OCHOBBI 3JIEKTPOOE30MaCHOCTH.

4. IToxxapHasi 6€30M1aCHOCTb.

5. Mepbl 6€301acHOCTH MPU MTPOSKTUPOBAHUH, CTPOUTEIBCTBE U 00CITY)KBAHUU
COOPYKECHUU U MPEANPUATHN CBS3H.

JIJ1s1 yCIIenHOro caMoCTOSATEILHOTO U3YUeHHS Kypcea "be30macHoCTh Ku3He1es-
TEJILHOCTH" U JIYUIIIETO 3aKPEIJICHUS OCHOBHBIX TEM Kypca CTyICHTaM PEKOMEHIYeTCs
BECTH KOHCIIEKTBI TPOYNTAHHOTO MaTepraia. HeoOXoammMo Takke peniaTh THIIOBBIC
IPUMEPHI, IPUBEJICHHBIE B PEKOMEHOBAaHHOW y4eOHOM JIUTEpaType.

[Tpu BO3HWKHOBEHUH TPYAHOCTEH B MOHUMAHWN y4eOHOTO MaTepraia peKOMEH-
JyeTCsl 00paIaThCs 3a KOHCYJIbTaluen Ha kadenpy dK0JI0ruu, 6€30MacHOCTH KU3HE-
JEATETLHOCTH M DJICKTPOTTUTAHUS

[Topsimox u3yueHus pa3iesoB Kypca CleayOuii:

1) caMOCTOSITENIbHOE U3YUYEHUE TI0 TUTEPATYPHBIM UCTOYHUKAM, BHITIOJIHCHHE
KOHTPOJILHOM pabOThI;

2) NOCEIICHUE JICKIINIA;

3) BBINOJIHEHUE JTA0OPATOPHBIX padoT;

4) cnada 3a4eTa 1o JlabopaTOPHBIM paboTam;

5) cobecenoBanue 1Mo KOHTPOIBHOM paboTe M 3a4ET MM DK3aMEH IO KypCy.

CryneHTsl, He mpoleane co0eceJ0BaHus, K SK3aMEHY He JIOMYCKaIOTCs.

Bonee netanpHo npopaboTKa CrieUaIbHBIX BOIPOCOB 0€30MaCHOCTH KU3HEIes-
TEJILHOCTH OY/EeT MPOBOJAUTHCS MPU U3YUECHUU CHIEIUATBHBIX JUCITUTUINH.

[. OPTAHM3ALIMOHHBIE OCHOBBI BE3OITACHOCTHU
KUBHEAEATEJIBHOCTHU

be3zonacHOCTh xku3HEAEATENLHOCTH B PD 3TO COCTaBHOM 3JE€MEHT mpolecca
MIPOU3BOJICTBA, OOECIICUNBAIONINN BBHICOKYIO 3((hEKTUBHOCThH M KAYECTBO TPY/Ia.



B 3T0i1 CBSI3U CTYAEHT NOKEH ObITh O3HAKOMJIEH C OCHOBHBIMH MPEICTABICHU-
SIMH, BAJKHBIMU U3 KOTOPBIX SIBJISIOTCS:

CucremHoe npencraBieHue GyHKUNN OXpaHbl Tpyia. BzanmopeiicTBre cucteMsl
"oxpaHa Tpyaa" ¢ cucteMon "'4en0BeK-TIpOU3BOJACTBEHHAS cpeaa'.

CucreMHOE TPOEKTUPOBAHUE MEPOIIPHUTHI 110 OXpaHe TpyAa C IPUMEHEHUEM
COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEICTB.

OO0s13aHHOCTH (331a4M) MHKEHEPHO-TEXHUUECKOIO IIEPCOHANA B 00J1aCTH OXpaHbl
TpyJa ¥ NokapHOU Oe3omacHocTU. OTAEN WK HHXKEHEP 10 OXpaHe TPpyJla Ha Ipei-
OPUSTUU, UX 337a4u U QyHKIUHU. ['ocyaapcTBEHHBIN U PO COIO3HBIN KOHTPOII.
[TpaBa u 3amaun mpoCcoOr03HBIX OPraHu3aluil B 00JaCTH OXpaHbl TPY/Aa.

KoJmekTuBHBIN JOTOBOP U €r0 3HAaY€HHUE B YIIYYLIEHUH yCiaoBul Tpyaa. [Ipasa u
00513aHHOCTH TEXHHUUYECKHUX U 00IIECTBEHHBIX HHCIIEKTOPOB NMPOQCOI030B. 3a1auu,
npaBa U 00S3aHHOCTH OPTaHOB TOCTOPTEXHA/A30pa, SHEPrOHAA30pa, CAHUTAPHOU U T0-
YKapHOW UHCIICKLINM.

XapakTepucTrKa yCI0BUHI TpyAa Ha NPeAnpUITUAX CBs3U. ONacHbIE U BPEIHbIE
IPOU3BOACTBEHHBbIE (aKTOPbl. OCHOBHBIE IPUUMHBI IPOU3BOJICTBEHHOTO TPaBMaTHU3Ma
Ha IPEANPUATHAX CBA3U.

[TonsiTHE O HecUacTHBIX ciy4asx. PacciienoBanue, peructpamus 1 y4eT HecuacT-
HBIX cllydaeB. MeTo bl M3y4eHHs IPUYMH TpaBMaTU3Ma U rnpod3zadoneBanuii. MeTo bl
OLIEHKH U aHAJIN3a COCTOSHUS 0€30IaCHOCTH JKU3HEIEATEIbHOCTH Ha IPOU3BO/ICTBE.
Ko duimeHTs 4acTOTHI ¥ TSHKECTH MPOU3BOJACTBEHHOTO TPABMATU3MA.

OCHOBHBIE OPraHU3ALMOHHO-TEXHUYECKUE U COLIMATIBHO-OBITOBBIE MEPOIPHUATHS
no oxpane Tpyna. Hopmarusnas 6a3a oxpansl Tpyaa. Cucrema craHaapToB Oe3onac-
Hoctu Tpyna (CCBT).

NunuBnnyanbHas 3amura. CpecTBa MHANBUAYATbHOM 3amuThl. Crieroaexaa.
Meauko-npoduiakTHuecKrue MEpONpUATHs. | “TheHndYeckre npoLeaypbl, Ipous3-
BOJICTBEHHas (DU3KYJIbTYypa, IMYHAsI TUTHEHA. Y TIpaBlIeHUE OXpaHOU TpyJa.

2. OPTOHOMMNYECKOE OBECIIEYEHUE CUCTEM U CPEACTB CBA3U

ConepxaHue U XxapakTep TPyAOBOUM AEATEIbHOCTU. XapaKTEPUCTUKU OCHOBHBIX
MPOIIECCOB, COCTABJISIONINX JACSATEIBHOCTh YEJIOBEKA B CUCTEME "'UeIOBEK-MallnHa" .
AHanM3aTophl U UX XapaKTepucTuku. PaboTocrnocoOHOCTh YeioBeKa 1 MpOU3BO -
TEJIBHOCTH Tpyaa. JluHaMuka paboTOCIIOCOOHOCTH.

Bnusnue ycnoBuii Tpyia Ha GyHKIIMOHAIBHOE COCTOSTHUE YeJIOBEKa U ero pado-
TOCTIOCOOHOCTb.

Knaccuduxkanus $hakTopoB mporu3BOACTBEHHON cpebl, HOPMHUPYIOMINUX YCIOBUS
TpyJa (CaHUTapHO-TUTMEHUYECKHE, (PU3NOIOTHUECKHE U IICUX0(PU3UUECKUE, AHTPOTIO-
METPUUYECKHUE U TICUXOJIOTHYECKUE).

CpenctBa orpakenust uHdopManuu. Opraubl ynpaBieHUs. Y4eT aHTPOIIOMETPH-
yeckuX (pakTOpoB IpH opraHuzaiuu padouero mecra. Opransl yrpasieHus. [1yabTe
yrpasieHusl. MeTo1 OIIEHKH YPOBHS 3pTOHOMUYHOCTH 000PYI0BaHUS U TTPOU3BO/I-
CTBEHHBIX MTPOIIECCOB.



3. OCHOBBI 2JIEKTPOBE3OITACHOCTHA

JlericTBUE DIEKTPUYECKOTO TOKA HA OPTaHU3M 4YeI0BeKa. BHUIbI MOpakeHUs dIEK-
TPUYECKUM TOKOM. XapaKTep OTBETHBIX PEAKIIMN OPraHU3Ma B 3aBUCUMOCTH OT poJa
TOKA, BETMYUHBI U TPOJOJDKUTENBHOCTH JeHCTBUS TOKA. CONPOTHBIICHHUE TEJA YEIIo-
Beka. Oco0eHHOCTH 00CTYKUBAHUS AJIEKTPOYCTAHOBOK B OTHOIICHHH OMACHOCTH T10-
Pa’KEHUSI TOKOM.

Crioco6b1 0CBOOOKICHHS TOCTPAaBIIero oT Toka. [lepBas momors noctpagas-
HIEMY OT BJIEKTPUYECKOTO TOKA.

AHaJIN3 ONACHOCTU MTPUKOCHOBEHUS K TOKOBEIYIIIUM YacTsM B pa3IM4HbIX yCTa-
HOBKAaX. 3HaY€HUE COMPOTUBIICHUS U30JSAIUU U eMKOCTH (a3 OTHOCUTEIBHO 3eMIIH
JUTst obecniedeHust AekTpooezonacHocTi. KoHTpoIb U poduiakTuKa moBpexaCHHIM
U30JISIMU. MeTo bl U3MEpEHUs! CONMPOTUBIICHUS M30suu. [Iprubopsl KOHTpOJIA 3a co-
CTOSIHUEM H30isuMnu. Pactekanue Toka B 3emiie. [loHsATHE O HAIPSYKEHUU OTHOCHU-
TEJIbHO 3eMiIM. HamnpshkeHrne NpuKOCHOBEHUS U HANIPSKEHUE 1mara. Mepsbl 3alUuThl OT
[IArOBBIX HAMPSHKEHUN. 3aluTa OT TPUKOCHOBEHUS K TOKOBEAYIIIMM YaCTSIM 3JIEKTPO-
YCTaHOBOK.

Crarudeckoe aIeKTpUYECTBO. BiMsiHuE CTaTHYECKOTO AIEKTPUYECTBA HA Opra-
HU3M YEJIOBEKA U MPOU3BOAUTENBHOCTE €ro Tpyaa. HopMupoBanue noTeHnyana cra-
THUYECKOTO AJIEKTPUUECTBA. Mephl NpeAynpeKACHNS] BOSHUKHOBEHUS BBICOKHX ITOTECH-
[IAAJIOB Y 3aIlMTa OT HUX.

OcHoBHbIE TpeOOBaHUs OE30MACHOCTH K YCTPOHCTBY 3JIEKTpoycTaHOBOK. Kitaccu-
(buKaIys 3JIeKTPOYyCTAHOBOK 110 HANIPSDKEHUIO C TOYKH 3pEHUSI Mep O€30ITaCHOCTH.

Knaccudukanus nmomenieHuit B OTHOIIEHUHU OMTACHOCTU MOPAaKEHUSI JIFOJIEH dJIeK-
TPUUYECKUM TOKOM.

Knaccuduxkanus u xapaktepuctuka padoT, MPOU3BOIUMBIX B 3JIEKTPOYCTAHOB-
kax. OO0yueHue, mpoBepKa 3HAaHUHN U KBATM(DUKAIIMOHHBIE TPYIIIIBI IO AJIEKTpoOe3orac-
HOCTH. bJIOKMPOBKH, MAPKUPOBKA U CUTHAJIM3ALMS. 3alMTA OT OMMACHOCTU OCTATOY-
HBIX 3apsI0B.

3ammTa OT IepexoA0B HanpskeHus. [loTeHnmanpHpIe OMaCHOCTH NEPEX0aa
HaIpsHKEHUS. Ha METAINTMYECKUE HETOKOBEYIIIUE YacTH (KOPITyca) 3JIEKTPOYyCTAHOBOK
W amnmaparypsl cBsi3u. HazHaueHue 3amuTHBIX yeTporcTB. [IpuHnunn nercrsus, oc-
HOBBI pacyeTa, yCTPOKUCTBO U 00JaCTh MPUMEHEHUS 3aIIUTHOTO
3a3€MJICHUS U 3aHYJICHUS. 3alUTHOE OTKIIIOUEHHE. CXEeMBbI U TIPUHIIUIT JCUCTBUS 3a-
IMTHOTO OTKItoueHus. O6nacTh npuMeHenus. J[BoiiHas nzomnsius. BeipaBHuBanme
MOTEHIIUAJIOB. 3al[1Ta OT MEePeXoa BHICOKOT0 HANPsKEHU B C€Th HU3Koro. [Ipu-
OOpBI U3MEPEHHSI COTTPOTUBIICHHUSI 3a3€MIISTFOIINX YCTPOMCTB.

3amuTHBIE CPENICTBA U MIPEAOXPAHUTEILHBIE IPUCTIOCOOICHHUS, TPUMEHSIEMbIC B
3JIeKTpoycTaHOBKaX. KOHTpOIb 3a cOCTOSIHMEM 3alTUTHBIX cpeacTB. CriocoObl, HOPMBI
Y CPOKH MCTIBITAHUS 3AIUTHBIX CPEJICTB U MPEIOXPAHUTEIBHBIX TPUCTIOCOOTICHU.



4. IIOKAPHA BE3OITACHOCTD

CormmanbHoe ¥ YKOHOMHUYECKOE 3HAUECHUE BOTIPOCOB MOKapHOU O€30MacHOCTH.
[Iponiecchbl TOpeHus U MOKapOONacHbIe CBOMCTBA PAa3IMYHbBIX BEIIECTB. [ 'oproune n
JIETKOBOCIUTAMEHSIOIINECS )KUJIKOCTH. Y CJIOBHSI, HEOOXOUMBIE I TOpeHusi. B3phIBbI
Y YCIIOBUS UX BO3HUKHOBEHMS. CaMOBOCIIAMEHEHUE U cCaMOBO3ropaHue BeniecTs. [la-
pameTpbl, ONPEAEAIONIME 0KapOOIACHbIE CBOMCTBA BemeCTB. OCHOBHBIE IPUYUHBI
BO3HUKHOBEHUS TOBapoB. PacnipocTpanenue noxxapos. OCHOBHBIE TPUEMBI B CTIOCOOBI
TYIIEHUS [TOKAPOB.

Ornpenenenue moxapHO OMaCHOCTH MPOU3BOACTB U CKJIaoB. OTHECTOMKOCTD U
BO3TOPAaEMOCTh CTPOUTEIBHBIX MAaTEPUATIOB U KOHCTPYKLHI. CTEEHbh OTHECTOMKOCTH
3IaHUI U COOPYKEHUU MPEANPUATUN CBSA3U. KOHCTPYKTUBHBIE U TIJIAHUPOBOYHBIE pe-
HIeHus AJi 6e30macHoi 3Bakyaluu Jroei npu noxapax. [loxkapHas npodunakTrka
IIPU MPOEKTUPOBAHUY MIPEANPHUATUN U YCTAHOBOK CBsi3U. [loxkapHas mpoduiakTuka
CaHUTAPHO-TEXHUYECKOTO 000PYA0BaHMS, OTOMUTEIbHO-BEHTUIIIIUOHHBIX CUCTEM,
CUCTEM Ta30cHa0keHus U KaHanu3anuu. [loxkapHas 6e301acHOCTb CKIIaJI0B. 3aKOHO-
JaTeJbHbIE aKThI M0 MOKapHOU 0€30MacHOCTH 3/IaHUM, COOPY>KEHHUI U TEXHOJOTHYE-
CKHX IPOLIECCOB.

[IprurHBI BOSHUKHOBEHUS U PACHPOCTPAHEHHUS TTOKAPOB HA MPEATPUATHUSAX
CBSI3U. DJIEKTPUUECKUE UCKPBI U YTH KaK HICTOYHUKU BOSHUKHOBEHUS MOKAPOB U
B3pBIBOB. [102Kapsl 1 pa3pylieHus: OT IPO30BBIX Pa3psAI0B U CTATUYECKOIO dJIEKTPHUYE-
CTBa.

Opranuzanus noxapHoit oxpansl B P®. ['ocyapCTBEHHBIN MOKapPHBINA HAI30pP.
Ponp u 3a1aun ropoCKUX MOKapHBIX KOMaH. BUbI ToKapHOU OXpaHbl HA MPEINPHU-
ATUSIX U CTPOMKaX CBsi3u. PoJib 1 3a/1aun MOKapHO-TEXHUYECKUX KOMUCCHIA U J0OpO-
BOJIbHBIX MOKAPHBIX APYKUH HA MPEAIPUATUIX CBSI3H.

OrHeracuTenbHbIE BEILIECTBA U IEPBUYHBIE CPEACTBA TYIICHUS MMOXKApOB. PyuHbIe
orHerymureny. TynieHue noxapoB BOJAOM U IPOTUBOIMOKAPHOE BOIOCHAOKEHHE.

Y CTpOoHCTBO M pa3MEIICHUE TTOKAPHBIX TUAPAHTOB U BHYTPEHHUX MOKAPHBIX KPAHOB.
[ToxapHast curHanmu3anus U CBsi3b. ABTOMaTHUYECKas MMOKapHasi CUTHAIA3ALIAS.
Y CTpoCTBO aBTOMATUYECKOTO MOKAPOTYIICHHUS.

5. MEPbI bE3OITACHOCTH 11PH IIPOEKTMPOBAHIH, CTPOUTEJIBCTBE U
OBCJIIY’KMBAHUHN COOPYXXEHUU U ITPEAIIPUATHIN CBA3U

A. Mepbl 6€30n1aCHOCTH MPU YCTPOUCTBE U OOCITY>KMBAaHHH BCTIOMOTATEIHHOTO 000-
PYJIOBaHHSI YCTAHOBOK AJICKTPOCBSI3U U PATMOCBSI3H.

[ToTeHIMaNBHBIC OTTACHOCTH B MAIIIMHHBIX 3aJ1aX AJICKTPOCTAHIINNA, HACOCHBIX U
KOMITPECCOPHBIX. Mephl 0€301TaCHOCTH TpH 00CITY>)KHBAaHUU JABUTATEIICH BHYTPCHHETO
CrOpaHusi, X0JIO0JHON 00pabOTKHU METAJIOB, TA303JIEKTPOCBAPOYHBIX padOTax U IKC-
TUTyaTaluy COCYyI0B, paOOTAIONIUX O] TaBJICHUEM.

TpeOoBaHUs TEXHUYECKON 6€30MaCHOCTH K aKKYMYJISTOPHBIM TTOMEIIICHUSIM.
Mepbl 3amuThl Ipu 00CITY)KHBAaHUU aKKyMYJISITOPHBIX YCTaHOBOK. Mepbl 6e30macHo-
CTH TIpU OOPAIIEHUU C KUCTIOTON U €KUM KaJTUEeM.
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b. TexHuueckue ycaoBus Ha MPOCKTUPOBAHUE MAILIMH, YCTAHOBOK, alapaTypbl U
COOPY>KEHUH CBSI3H.

PanmonansHOe pa3melenre 000pyI0BaHUs U alapaTyphl B IMHEHHO-ammapar-
HBIX 1IeXaX TeJae(OHHBIX U TesnerpadHbIX CTAaHIIUM.
OrpaauTenbHas TEXHUKA. 3alIUTHBIE yCTpoiicTBa anmaparypsl JIALL. 3amura annapa-
TYPBI CBSI3U OT FPO30BBIX PA3psIOB. 3allUTa OT aKyCTUUECKUX YIapOB.
Mepbl 271eKTpoOE30MaCHOCTH MPU MOHTAXKE U SKCIUTyaTalliy CTAHIIMOHHOTO 000pYyA0-
BaHUS MEXIYTOPOIHHUX, TOPOACKUX TeIerpa(HBIX CTAHIHIA.

Mepbl o>xapHO# 6€30MaCHOCTH MPU  3KCIUTyaTallMy anmnapaTypsl cBs3u. bezonac-
HOCTb IPU IKCILTyaTallii BBOAHO-KOMMYTalOHHOro obopyaosanus (BKO), BBoHO-
KOMMYTalMOHHBIX ycTpoilcTB (BKY), muTtoB nmuneinbix nepexmrovareneid (LJIIT) s
nerne uMnysbcHo-koA0Bou moayisituu (MKM), BBOIHBIX, BBOJHO-UCIIBITATEIBLHBIX U
BBOJTHO-Ka0embHBIX cTOCK (BKC) KabembHBIX ¥ BO3AYITHBIX JUHUHN CBS3U. Mephl 0e3-
OIaCHOCTH IPU 0OCITYKMBAHUM CUCTEM Iepeaayun AaHHbIX. [IpaBuna pabotsl ¢ cucre-
MaMHU aBTOMaTu4yeckoi kommyTaiuu. [IpaBuna pabotsl co cpeacramu BT.

B. Mepsb! 0e30macHOCTH IpU yCTPOMCTBE U OOCITYKUBAHUM YCTAHOBOK U COOPYXKe-
HHUM PaIUOCBSI3H.

TexHU4eCcKue yCcaoBusl Ha IPOCKTUPOBAHUE MAILIMH, YCTAHOBOK M COOPYKEHUI
paaunocssasu. TpeboBaHus 0€30IIaCHOCTU K YCTaHOBKAM painoo00pyA0BaHuUs B anma-
paTHBIX 3aJ1aXx. BIOKMpOBKa M CUTHaIM3alMs B paauoycTpoiicTBax. McnblTanue u
HACTpOWKa YCTaHOBOK PaJANOCBsI3U. Mepbl 0€30MacHOCTH MpU 00CITy>)KMBAaHUU TIEpeIa-
IOILUX, BBIIPSMUTENbHBIX, YCHIIMUTEIbHBIX U IPUEMHBIX YCTPOUCTB. Mepbl 6e30macHo-
CTH IPU NPOPUIAKTUIECKUX OCMOTPaxX U aBApUHHO-BOCCTAHOBUTENIbHBIX padOTaX.
Mepbl 6€30n1aCHOCTH MPU 00CTYKUBAHUU PAIUOTEXHUUECKOTO 000PYI0BaHUS TEIEBU-
3MOHHBIX LIEHTPOB, HA3EMHBIX CTAHLIUI CITyTHUKOBOM CBSA3U U MEPEBHKHBIX YCTAHO-
BOK. 3aIlIUTHBIE YCTPOWCTBA B OCBETUTENBHON anmnapaType TEJIEBU3NOHHBIX CTYIHM.
Meps! Oe3omacHOCTH TpU 00CTYKUBAHUU OCBETUTENBHBIX YCTPOMUCTB U KUHOIIPOEKTO-
poB. KoHIMIIMOHNpOBaHUE BO3yXa B TOMEIICHUAX TEIECTYIUM.

[ToreHunanbHBIE OMTACHOCTH HA aHTEHHOM ToJie. TpeboBaHus 6€30MacCHOCTH K
AHTEHHO-MAa4YTOBBIM yCcTpoucTBaM. [leproanueckre 0CMOTPBI KPEIUIEHUN U COCTOSIHUS
MayT. 3alIUTHBIE YCTPOMCTBA JUIsl MOABEMA BEPXO0Ia30B Ha paguomMadTsl. [logbeMHbIE
ycTpoicTBa (11ebenKku, OJI0KH, KaHAThI U T.I1.) ¥ TpeOOBaHUs 0€30IMaCHOCTH K HUM.
IIpoBepka 1 UCIIBITAHUE TTOABEMHBIX YCTPOUCTB.

CeToorpaxaeHue 1 rpo303aliiuTa BEICOTHRIX COOpPYKeHU (MauT). OrpaxaeHue
MayT 1 aHTeHHbIX noJjei. TpeboBaHust 6€30MaCHOCTH K YCTPOUCTBY (PUIEPHBIX JTUHUM.
Mepsl 6e30nacHOCTH MpU paboTe Ha GUACPHBIX JIUHUAX PATUOCBA3U
U paguoBelanus. Mepbl 6€30MaCHOCTH Ha TUHUAX paanopUKaIuu, MOIBEIICHHbBIX Ha
ornopax 3iekrpocereil. KabenbHble IMHUM CBSI3U U MEpbI 0€30MACHOCTH MPU UX yCTa-
HOBKE U 3KcutyaTaiuu. CTOeuHbIe JIMHUKM U MEpbl 0€30MMaCHOCTH NP UX YCTAHOBKE U
IKCILTYaTaLHH.

Mepsi 6e30macHOCTH Mpy paboTe HA JIMHUIX paarno(HUKaIIMN, TTOIBEP>KEHHBIX OC-
HOBHBIM BJIMSIHUSIM 3JIEKTPO(DUIIMPOBAHHBIX KEJIE3HBIX JOPOT IEPEMEHHOTO TOKA.



I'. AHanmu3 MpUYMH HECUYACTHBIX CIyYaeB MPU CTPOUTEITHLCTBE U IKCILTyaTaIluH Ka-
OeJIbHBIX JIMHUMN CBSI3U. 3eMIIsiHbIE pa00Thl. TexHUKa 6€30MaCHOCTH MPHU MOTPY3KE U
pasrpyske 6apadbanoB c kabdeneM. [Ipokianka kadeneir. Mepsl 6€3011acHOCTH TIPU

00CITy>KMBaHUM KaOeJIeyKIIaJOUHbIX arperaroB. TexHuka 6€30nacHOCTH MpHU 00-
CIIy’KUBAaHUU U PEMOHTE KaOeJIbHbBIX JIMHUHU CBSI3U. Mepbl 0€30MacHOCTH MPHU padoTe
Ha Ka0eJsiX, M0 KOTOPHIM MOJaeTcs AUCTaHIMOHHOe nuTanue K anmaparype HPII. Tlo-
TEHIUAJbHBIE OMACHOCTH B TIOJI3EMHBIX CMOTPOBBIX YCTPOMUCTBAX U MEPHI O€30M1aCHO-
CTH Tipu paboTe HA HUX.

Meps! 6e3omacHOCTH TpU pabOTe HA YCUITUTENbHBIX MyHKTAaX C TUCTAHIIMOHHBIM
NUTaHUEM Ha OOCTYKHMBAEMBIX M HEOOCTY>KMBAEMbIX YCUIIUTEIbHBIX MMyHKTaX KaOemb-
HBIX MAarucTpaJIcH.

AHanu3 NpUYMH HECUYACTHBIX CIIyYaeB MPU CTPOUTEIBCTBE U IKCILTyaTalluy BO3-
JTYUTHBIX JIMHUHM CBS3U U paguoukanui. Mepsl 6€30MacHOCTH MpH paboTe Ha BO3-
JYIIHBIX JIUHUSAX CBS3HM U paguodukanuu. TpeOboBaHMs K MHCTPYMEHTaM U Mpeaoxpa-
HUTEIBHBIM MPUCIIOCOOIEHUSAM (KOTTH, TTOSIC, Oarpbl-yXBaThl U T.J.).

bezonacHocts pabotel Ha BOJIC. [IpaBumna pabotsl co cpeactBamu BT.

3AZJAHIMS HA KOHTPOJIBHYIO PABOTY Ne 1
N METOIMYECKHUE YKA3AHUWA 110 EE BBIIIOJIHEHUIO

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM CTYJI€HTHI BBIMOJIHSIIOT KOHTPOJIBHYIO pa-
ooty Ne 1.

3ajaHne Ha KOHTPOJIbHYIO pa0dOTy COJIEPKUT JIBE 3a/1aUH.

VYcnoBus 3a1a4 MOJHOCTHIO IEPEMUCHIBAIOTCS. OTBETHI COMPOBOKIAIOTCS CChLI-
KOM Ha COOTBETCTBYIOIIME HOPMATUBHBIE IAHHBIE, U3J1araeTcsa METOAMKA PEIICHUS 3a-

J1a4 1 00OCHOBBIBAIOTCS pacueTHbie popMyiibl. J{J1s1 BBIOpaHHBIX KO3(PPUIUEHTOB
yKa3bIBae€TCs CIPABOYHAsS JUTEPATypa U HOMEP CTpaHulbl. PazMepHOCTH npaBoi u Jie-
BOM 4aCTEW PACYETHBIX YPAaBHEHUH JOJKHBI COBIIAIATh.

BapuaHTbl 3a1aHuii BBIOUPAKOTCS U3 COOTBETCTBYIOLIMX TaOJUIL IO MOCIEAHEN U
MpeanociaeHel nudpam HoMepa CTyIeHYECKOro OuieTa.

KoHnTposnbHbie paboThl, 0PopMIICHHBIE HEOPEKHO U 03 COOII0ICHUS MTPEIbSIB-
JICHHBIX K HUM TpeOOBaHUil, HE pacCMaTPUBAIOTCSI.



3amaua Nel

PACYHET OCHOBHbIX E[APA}METPOB CETHU
C 3A3EMJIEHHOU HEUTPAJIBKO
(aBapHITHBINA PEKIM)

B crammoHapHbIX 00bEKTax TEICKOMMYHHUKAIIMNA, TIOMEIICHHUSI KOTOPHIX HE OTHO-
CSITCS K pa3psiAy OMACHBIX WM 0COO0 OMACHBIX C TOYKH 3PEHUS 3IEKTPOOE30IMacHOCTH
0OCTY)KHBAIOIIETO TEePCOHANIa, HEUTpaJbHAs TOYKA BTOPUYHON OOMOTKH CHIIOBOTO
TpaHchopmaropa, Ha TpaHchopMaTtopHbIx noactanmusx (TI1) HemocpeacTBEeHHO MO-
KITFOUEHA K KOHTYPY 3a3€MJICHHS, BBITTOJITHEHHOMY BOKpyT TII, 4TO COOTBETCTBYET MO-
HATHUIO TJIyXO0 3a3€MJICHHOM HeuTpanu. [IpeqHamepeHHoe coeMHeHnEe METAINTNYECKUX
Y4acTell 3JIEKTPOYCTAaHOBOK, HOPMAJILHO HE HAXOJISIIMUXCS MO/ HAMPSKEHUEM, C TIIYXO
3a3¢eMJICHHOW HEHTpanbio, HA3bIBACTCS 3aHYJICHHEM (WU 3aIUTHBIM 3aHyJCHUEM -
ITYD). B cranmoHapHblx 00beKTax TEICKOMMYHUKAIIUN MPUMEHSETCS 3aHyJICHHE. 3a-
HyJIeHHue B anekToyctaHoBkax (DY) (c mampsikeHueM o 1 kB) obecnieunBaer cpaba-
THIBAaHWE aBTOMAaTa BBIKJIIOYATEICH (MIpeloXpaHUTeNeld) TpU MomanaHuu (Ha3sHOTO
HaIpPsHKEHUST Ha TOKOMPOBOISIINE KOPITyca yCTPOUCTB DY U, TEM caMbIM, oOecreuu-
BaeT 3JIEKTPOOE30MaCHOCTh 00CTyKUBAIOIIEro nepcoHana. B atux DY npumenstorcs
cuctemsbl 3a3emiieHud TN-S; TN-C-S wnu TN-C. OcHOBHOW cHUCTEMOU 3a3eMIJICHUS B
OV mis TeIeKOMMYHHUKAITMOHHOTO ¥ WH()OPMAITMOHHO-BRIYUCIUTEIIEHOTO 000pyA0Ba-
HUJA (C TO3UIHKA 0e30MMacHOCTH) sBIsgeTcs cuctema TN-S . DTa ke cuctemMa peKOMEH-
JIOBaHA U JIJI BCEX BHOBH CTPOSIINXCS, U PEKOHCTPYUPYEMBIX - JKHJIBIX 3[JaHUH B yUpe-
JKIICHHUH.

B 510l CBs3UM, B JaHHOMU 3a7ja4€ HEOOXO0AMMO HAYEPTUTh CXEMY
TpexdaszHon cetu HampsbxkeHueM 10 1000 B ¢ 3a3emiueHHol HelTpa-

JbIKO U INIOAKJIKOYCHHBIM O60py,Z[OBaHI/ICM.

VcxomHble TaHHBIC TIPeACTaBIeHBl B Ta0mmax 1.1, 1.2.

[To pe3ynpTaTaM pacueToB CAENATh BHIBOIBI.

TpeOyercsi:

|. OnpenenuTh Hanps>KeHUE Ha KOpITyce 000pyAOBaHUS P 3aMbIKaHUU (Pa3bl Ha
KOpIyc:
a) Mpu 3aHyJIeHUU 000pyA0BaHUS (MOJKIFOUEHUH KOPITYCOB K HYJIEBOMY MPOBOAY);
0) c MOBTOPHBIM 3a3¢€MJICHHEM HYJIEBOTO ITPOBO/IA.

2. OnpenenauTb TOK KOPOTKOTO 3aMbIKaHUSI M MIPOBEPUTH, YAOBIETBOPSET JIU OH
ycnosuto [1YD nis neperopanus miiaBKo BCTaBKU MPEAOXPAHUTEIIA:

k3 > 31y,

rae |y - Tok miaBko BeTaBkH, mpoBeputh 1 |y = 20, 30, 50, 100 A.

3. Onpeaenuth NOTEHIMAT KOPITYCOB MPU 3aMbIKaHUU (ha3bl HA KOPIYC U 0OpbIBE
HYJICBOTO MPOBOA (JI0 U MOCje MecTa 00pbhIBa).

4. OnpeaenuTh TOK, TPOXOASAITUN Yepe3 TeI0 YeJIOBEeKa, Kacarouerocs 000pyno-
BaHUS MIPU 3aMbIKaHUU (Pa3bl HA KOPITYC:

9



a) 0e3 MOBTOPHOIO 3a3€MJICHHUS HYJIEBOTO MPOBO/A;
0) ¢ MOBTOPHBIM 3a3€MJICHHEM HYJIEBOTO IIPOBO/IA.
5. OnpeaenuTh HaNpsHKEHUE TPUKOCHOBEHUS HA KOPITYCE 3aHYJIEHHON YCTaHOBKH

[P 3aMbIKaHUU OJHOMU U3 a3 Ha 3eMITIO (,Z[aTB CXCMY).
6. PaccunTaTh 3a3emiironiee yCTpOMCTBO, COCTOSAIIEE U3 N WHIWBUAYAIBHBIX 3a-
3eMIInTeNel Tak, 9To0sl R3 He mpesbimmano 4 Ow.
7. ChopMynrpoBaTh BHIBOIBI.
Hcxomnble JaHHbIe U1 peteHus 3aaayu 1 npusenens! B Tabm. 1.1 u 1.2.

Tadbmuma 1.1

HcxonHeie ITocnenuss nudpa HOMEpa CTYICHUECKOTO OnIeTa

JTaHHBIE 1 2 3 4 5 6 7 8 9 0

Ry, Om 4 10 20 4 10 20 4 10 20 4
Zy;,Om | 08 | 14 | 16 | 20 | 24 | 32 | 36 | 45 | 50 | 6,3
Zy,Om | 05 (09 09 |10 |12 | 18 | 21 | 28 | 3,0 | 40
Rs,Om | 100 | 150 | 100 | 75 60 50 | 100 | 100 | 200 | 100
(., M 40 | 30 | 20 | 30 | 20 | 30 | 20 | 30 | 2,0 | 3,0
d,m 0,03 0,05 | 0,07 | 0,03 | 0,05 | 0,07 | 0,03 | 0,05 | 0,07 | 0,03
t,Mm 20 | 25 |1 20 | 25|20 | 25|20 |25 | 20 | 25
3 o65| 0,7 {069 | 0,712 |0,73 | 0,75 0,77 | 0,79 | 0,81 | 0,83

Jlst Bcex BapuantoB Uy =220 B.

Tabmuma 1.2
Hcxonusie IIpeanocnennss udpa HoMepa CTyASHUYECKOTO OmIeTa
JIAHHEIC 1,7 2.8 3.9 4,0 5 6
Bup rpynra[[lecok Bmaxubli| Cynecok | CyrnmuHok| I'nunHa | YepHozem Topd
p, OMMm 500 300 80 60 50 25

MeToanyeckue ykazaHus 1o pemeHuto 3agaun Ne |

[Ipu pemieHnyn 3a1a4u MOJTHO MCIIOJIB30BaTh CIAEAYIOUTYI0 METOJUKY.

[Tpu 3anHyneHnn KopIiryca 3JeKTpoo0OpyA0BaHUS COSTUHSIOTCS C HYJIEBBIM ITPO-
BOJOM. 3aHyJIEHHE MTPEBPAIIAET 3aMbIKaHUE HA KOPIYC B OAHO(A3HOE KOPOTKOE 3aMbl-
KaHHe, B pe3yJbTaTe uero cpadaThiBacT MAKCUMaJbHASI TOKOBAS 3aIlUTA U CEJICKTUBHO
OTKJIIOYAETCS TOBPEXKACHHBIN YYACTOK CETH. 3aHYJIEHUE CHHXKAET OTEHIUAJIbI KOPITY-
COB, MOSBJISIOIIMECS B MOMEHT 3aMbIKaHUS HA KOPITYC WJIU 3EMITIO.

[Tpu 3ambIkannu a3l HA 103aHyJIEHHBIN KOPITYC TOK KOPOTKOTO



3aMbIKaHUsI IPOTEKAET MO neTiie (aza-Hylb.
1. TOK KOPOTKOTO 3aMbIKaHUS U

riae Z; - CONPOTHBIICHUE TETIHN (ha3a-HyJIb, YIUTHIBAIOIIEE BEIMYUHY COMPOTHBIIC-
HUSI BTOPUYIHBIX 0OMOTOK TpaHcdopMmaTopa, (pa3HOro mpoBoa, HyJIEBOTO IPOBOJIA,
Owm; Uy - dhasnoe Hampspkenue, B.
2. Hanpsbxenue xopiryca OTHOCI/ITeJII:H(i BCMJII% 0e3 MOBTOPHOTO 3a3EMIICHUS
3= 1k3. " “Hn B,

rae Zy - CONMpOTUBIICHUE HYJIEBOTO MpoBoja, Om.
3. HanpsixkeHue Kopityca OTHOCUTENBHO 3€MJIU C MIOBTOPHBIM 3a3€MJICHHEM HYJIe-
BOT'O IIPOBOJA. T U,

mERR,

rne Ro, Ry - coOTBETCTBEHHO CONPOTUBIICHUS 3a3€MIICHUS HEUTPaIl U MOBTOPHOTO
3a3eMJICHUS HYJIEBOTO MPOBOJaA, puieM Ro=4 Om.

[ToBTOpHOE 3a3eMIIEHHE HYJIEBOTO IIPOBOJA CHIXKAET HANIPSKEHUE HA KOPITYCE B
MOMEHT KOPOTKOI'O 3aMbIKaHUs1, 0COOEHHO MPHU OOPHIBE HYJIEBOrO MPOBOJIA.

4. IIpu oOpbIBE HYJIEBOrO MPOBOJA U 3aMbIKAHUU Ha KOPITYC 3a MECTOM OOpbIBa
HaIIPSDKEHUS KOPITYCOB OTHOCUTEIIBHO 3EMIIM:
0€3 TOBTOPHOTO 3a3€MJIEHUS HYJIEBOTO ITPOBOJIA JJIS
a) KOpITyCOB, MOJKIIFOYEHHBIX K HYJIEBOMY IPOBOAY 32 MECTOM OOpHIBA,
U,=U, g

b M

0) KOpIycOB, MOAKIIOYEHHBIX K HYJIEBOMY IIPOBOJY MEpel MECTOM OOpPHIBA,
U, = 0;
C OBTOPHBIM 3a3€MJICHHEM HYJIEBOI'O IIPOBOAA JIJIs
B) KOPILYCOB, HOI[KJ'IIO‘IGHHBIXUIS H{JJ'IGBONR/HHPOBO,Z[Y 3a MECTOM 0OpHbIBa,
1 D

R0+RH B:

I') KOPITyCOB, MOAKIIOYEHHBIX K HYJIEBOMY IIPOBOY MEPE]l MECTOM OOpHIBA,
R
" R+R; g

M M

U’ =U

5. Tok "epe3 TeJo YeJoBeKa B YKa3aHHBIX CIIydasx OyAeT ONpeAesaThCs CIeIyIo-

UM 00pa3oMm:
2 | _U, 6)

R A 12=0_A;



1 Rh 2

7A; Rh )A)

rae Ry - compoTuBieHue tena yenoBeka (00bdHO npuHUMalOT Ry = 1000 Om).

6. Hanpspkenue Ha KopIyce 3aHyJIEHHOTO 000PYI0BaHMsI IIPH CITy9aiilHOM 3aMbIKa-
HUM (a3bl Ha 3eMITI0 (0€3 MOBTOPHOTO 3a3eMIJICHHS HYJIEBOTO TIPOBO/IA)
U, R,

u =—® 0
" Ry +R B

rae Ro - conporuienue 3azemiuenus Hetpaiu, Ro = 4 Owm;
R31 - cONpOTUBIIEHUE B MECTE 3aMbIKaHUs Ha 3eMJII0 (pa3HOTO MPOBO/IA.

7. ConpoTuBIEHUE O):[I/IHOEHO_FB %gg@j\(?ﬂmﬂl_m Faﬁnprpj‘o B 3€MJIIO Ha ryOuHy t
o T (R T2 Y a Om

I7ie p - yIeIbHOE CONPOTUBIIEHUE IpyHTa, OM'M (CONPOTUBIIEHHE 00pa3iia rpyHTa 00be-
moM 1m 3); | - nmma Tpy6sL, M; d - muaMeTp TpyOBI, M; t - pacCTOSHUE OT HOBEPXHOCTH
3€MJIH JI0 CEpEANHBI TPYOBI, M.

Heobxoaumoe uncio 3a3eMJ'II/ITeJF]efI 1iRMY K03PULIMEHTE SKPAHUPOBAHUS 73

n5 - Ry ,
rae R; - peGyemoe conmpoTUBIICHHE 3a3eMIISIONIEro yeTpoicTBa. R3 = 4 Owm.
BbIBOIBI M peKOMEHAMuU IO padoTe.

Sagaua Ne?2

B CBY nepenatunke umMmeeTcsi BBIXOAHON KOHTYP, COJIEpKAIIMI KaTYyIIKY C Mepe-
MEHHOM MHAYKTHUBHOCTHIO. Pasmyc kaTyuiku paBeH I, yucio ButkoB W , cuiia Toka B
KaTyIIKe ¥ ero yactora paBHel | u f coorBercTBeHHO. B TeueHue pabodero qHs CyM-
MAapHOE BPEMsI PETYJIUPOBOK C MOMOIIBIO PYYKH YIIPABJICHUS HE NMPEBbIIIACT 1 4YaCOB.

OnpenenuTs MUHUMATBHYIO TOJIIUHY 9KpaHa U JUTMHY TPYOKH, TIPH TIOMOIITH KO-
TOPO BBIBOJST PYUKY YIPaBIEHUS U3 SKPAHUPYIOIIECH KaMephl (IMaMeTp pyUKH
ynpasienns: D ), obecrieunBaronmx AOMyCTUMYIO MOIITHOCTb OOIY4ICHHUS.

[Ipu sTom R - paccTosiHUE OT KaTYIIKH 0 pabodero Mecra.

Cxema 1 pacdeTa nMpuBeieHa Ha puc. 2.1, TpeOyeMble TaHHBIE IO BApUAHTaM B
Ttabm. 2.1, 2.2.
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MGTOI[I/I‘IGCKI/IC YKa3aHH:A 110 PCIICHUIO 3aaa9Un Ne 2

I[Tpu perieHUH 3a1a91 MOXHO BOCIIOJIb30BAThCSl HUYKEIIPUBEIACHHON METOIMKOM.
HanpspkeHHOCTh MArHUTHOM COCTaBJISIONICH mojist Katyimku H Ha pacctosaum R ot
Hee (0e3 skpana) (cm.puc.2.1):

e

=
e
_,;'"'-
||
]
- R |
Pnc.2.1
H :
axO0JUM U3 BBIPAKCHUS W.l-r2
H= - 3 ﬂm
4R , A/,

rae fm - k03dduiment, onpenenseMsiii cootHorenueM R/r (mpu R/r > 10 3Haue-

Hue fm =1).

Ecmu R ymosnerBopsieT ycnosusaM R >> 1, R >>r%/A (A - nauHa BOIHEL, M), TO

UMEET MECTO BOJTHOBAsI 30HA, OLIEHKY 3((EKTUBHOCTH TOJISI B KOTOPOH MPOU3BOAST

1o muotHocTH notoka >Hepruu (II12) usnyuenns: O =377 H/2, Br/v?.
Honyctumas Benuuuna 1119 N

rne N = 2 Bru/m?, T - Bpems 00IydeHus, U.

Tabanma 2.1
ITocnenuss
ungpa Homepa W LA |fTu| 7,u | DM | R, M r, M
CTYJIEHYECKOTO
onera

1 12 | 350 3-108 4 1-1072 3 2,5-10%

2 6 | 250 4-108 2 2:1072 2 10

3 15| 100 3-108 0,2 3-102 3 2,0-10%
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4 19 60 4-108 4 4-107? 2 101
5 3 40 3-108 6 5-107 3 2,0-101
6 12 80 4-108 0,2 | 41072 2 101
7 6 | 200 3-108 4 3-107 3 2,5:101
8 15| 300 4-108 2 2:107 2 101
9 9| 400 4-108 0,2 1107 3 2,0-101
0 3| 150 3-108 4 6-107 2 1,5-10%
Ta0muna 2.2
[Ipennocnenusis 1
cymensconoro| B | meTwa |y, O z
oumera

| 200 2,5:10* 1,0-107 7,0
2 I 1,2:10°° 5,7-107 8,0
3 200 2,5:10% 1,0-107 3,0
4 I 1,2:10°° 5,7-107 7,5
5 200 2,5:10* 1,0-107 7,5
6 I 1,2:10° 5,7-107 3,0
7 200 2,5:10* 1,0-107 8,0
8 I 1,2:10°° 5,7-107 7,0
9 200 2,5:10% 1,0-107 7,5
0 I 1,2:10° 5,7-107 7,5

Tpebyemoe ocabenue snekTpoparufPrHoro mos:

o-()on

3Has XapaKTepUCTUKHU MeTailjia (CM. Tabi. 2.2), MOKHO pacCUUTaTh TOJILIUHY

5KpaHa O , 00ECIIEUNBAIOLIYIO 3aJAHHOE OCIA0JIEHHE DIEKTPOMArHUTHOTO 1mojs L
5o InL

2\ou,"/2

rme - yriioBas 4actota, @ = 2af; 1, - abconroTHas MarHWTHas MPOHHIIAC-
MOCTb, 'H/M; Y - anekTpudeckas npoBoauMocTb, Cm/m = 1/ (Om *m);

H a= Ho M,
rae 1, - MATHUTHAS IOCTOSHHAsA, U o, = 47107 I'm/M; | - OTHOCUTEIbHAS
MarHuTHasi IPOHUIIAEMOCTh CPEJIbI.



Pyudku ynpaBiieHUs BBIBOJST Yepe3 CTEHKU AKPAHUPYIOIIECH KaMephl TPU MOMOIIH
TpyOOK, BIIasHHBIX B CTEHKU U MPEICTABIIAIONINX COOON BOITHOBOHBIE (ITPU AUDJIEK-
TPUYECKOM CTEPIKHE) WJIM KOAKCUAIbHBIE (ITPU METAINTUYECKOM CTEPKHE) JIMHUM.

— [ —

Puc. 2.2

Ha puc. 2.2 noka3aH BbIBOJ py4YKH YIIPABJICHUS, HACA)KEHHOU HA TUAJIEKTpUYE-
CKU CTEp>KEHb |, KOTOPBIN HAXOJUTCS BHYTPHU METAIUIMYECKON TpyOku 2. Takast KOH-
CTPYKLHS MOYKET PACCMATPUBATHCSA KAaK BOJIHOBOIHASI JINHMUS.

Ocna6yienue sHepruu B TpyOKe-BOTHOBOIE Ha | M niuHbI onipenenseTcs o ¢hop-

MyJI€: o - 32

pVe

rae D - nuamerp, M; & - OTHOCUTENbHAS AUDIEKTPUUYECKAs MOCTOSIHHAS CTEPKHS
(cm. Tabmn. 2.2).
Marepuan skpana - crane U =200; menp u = I;

CTepkHs - retuHake & = 7,0; TekcromuT € = 8, 200HUT & = 3,0; CTEKIOTEKCTOJIUT
& =1715.

Tpebyemas mmna TpyOku — | | _10lgL
a M.

BrIBOIBI U pekOMeHIaIuu 1o padoTe.
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