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1. Ilesam u 3a7a494 0CBOEHUS AUCIHUILIHHBI.

I_Ie.]'[l/l OCBOCHHUSA JUCHUIIINHBI:

. ¢dbopmMHupoBaHKE M TpOMAaraHja 3HAHWH, HAIPABICHHBIX HA CHU)KEHHE CMEPTHOCTH U TIO-
TEpPb 3/I0POBbS JIO/ICH OT BHELIHHM ()aKTOPOB U TPUUMH;
. (dbopmMHpoOBaHKE 3HAHUI O CO3/1aHUU 3AIIUTHI YellOBeKa B TeXHOC(epe OT BHEUIHHX Hera-

THUBHBIX BOSHCﬁCTBHﬁ AHTPOIIOTCHHOI'0, TCXHOI'CHHOT'O U €CTCCTBEHHOT'O ITPOUCXOXKACHUA.
33)13‘11/[ N3Y4YCHUA TUCHUIJIHHBI:

° UACHTU(UKALMS ONACHOCTH PACIIO3HAHUE U KOJIMYECTBEHHAs OLICHKA HETaTUBHBIX BO3/EH-
CTBHH cpebl OOUTAHUS;

° IpenyNpeKaAeHNe BO3ICHCTBUS TEX WIN UHBIX HETaTUBHBIX (DAKTOPOB Ha YEJIOBEKA;

L4 3aluTa OT ONAaCHOCTH;

U JMKBUAALUS OTPULIATENILHBIX MTOCIEACTBUI BO3ICHCTBHS OMACHBIX U BPEIHBIX (DAKTOPOB;

° CO3JlaHH€ HOPMAJIBHOTO, TO €CTh KOM(POPTHOIO COCTOSIHUSA CPE/bl OOMTAHUS YEIOBEKa.

2. Mecto aucunninnsl B ctpykrype OOII 6akanaBpa.

JucnunanHa «be30nacHOCTh KU3HEASATSIIBHOCTHY OTHOCHUTCS K 00s3aTeIbHOM yacTu bio-
ka 1 «/lucuurmasl (Moxynn)» ydeOHoro miana mo HampasieHuto 38.03.03 «YmpasieHue nepco-
HaJIOM.

JlucuuminHa cBsi3aHa JIOTUYECKH U COACPKATEIbHO-METOUYECKU ¢ APYTUMHU TUCIUTUIHHA-
MU y4eOHOTO MiaHa OakanaBpuaTa o HanpasieHuto 38.03.03 «YnpaBneHue nepcoHamom», Ghop-
MUPYIOIUMHU YHUBEPCAIbHEIE, 0011enpohecCHOHATBHBIC U TPO(ECCHOHATEHBIC KOMIIECTCHITHH.

Jl1s ocBOeHMS yKa3aHHOM AUCHMILTUHBI CTYACHT JIOJDKEH 00J1a/1aTh 3HAHUSIMHU, TOTy4YEHHBI-
MU B CpEIHEH ILKOJIE.

3. IlepevyeHb NIAHMPYEMBbIX Pe3yJbTATOB 00Yy4YeHHS MO IMCUMUILINHE (MOIYJII0), COOTHECEH-
Hble C IVIAHUPYEMbIMHU pPe3yJbTATAMHU 0CBOEHHsS 00pPa30BaTe/IbHOI NPOrpaMMBbl.

B pesynbTare 0CBOCHUS AUCHUILTUHBI (MOYJIs) Y 00ydaromuxcst GOpMHUPYIOTCS CIEAYI0-
1€ KOMIIETEHIIMH U JTOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOIINE PE3yIbTaThl 00YUEHHs KaK JTall
(opMHPOBaHUS COOTBETCTBYIOIIUX KOMITETEHIIHIA:

B IIOBCEJHEBHOM JKM3HHU U B Ipoheccu-
OHAJILHOH JIeITeJIbHOCTH Oe30I1acHbIe
YCIIOBUS XKU3HEESITEIbHOCTH AJIS CO-
XpaHeHHs] IPUPOJIHOH cpejibl, odecre-
YEHUsI yCTONYMBOTO pa3BUTHUS 0O1IIe-
CTBa, B TOM YHCIIE IPH YTPO3€ U BO3-
HUKHOBEHUU YpE3BbIYANHBIX CUTYALUN
1 BOCHHBIX KOH(JINKTOB

Koa xom- B pe3yabTate ocBoeHHUs 00pa3oBa- IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4eHH
NMeTeHIUH | TeJdbHOI MporpaMMal o0y4arommiics 110 AUCUHILIHHE
J0JEKeH 00J121aTh
VK-8 | CrocoGeH co3aaBaTh U MOJUIEPKUBATh | 3HATh:

KJIacCHU(MKAIMIO U MCTOYHUKHM YPE3BBIYAMHBIX CHUTYa-
A TPUPOAHOTO M TEXHOTEHHOTO IPOMCXOXKICHUS;
NPUYUHBI, IPU3HAKU U TTOCIIECTBUSI ONACHOCTEH, CIO-
cOOBI 3aIIUTHI OT YPE3BBIYANHBIX CUTYalUii; OIACHbBIE
W BpemHble (aKTOPHI M MPHUHIUIBI OpraHu3anuu 0e3-
ONAaCHOCTH TPyJa HA MPEANpPUATHH, TEXHUYECKHUC
CpEICTBA 3aLUTHl JIOACH B YCIOBHAX Ype3BbIYATHON
CHUTYaIHH.

yMeTb:

HOJJIEP)KUBATh Oe30MacHbIE YCIOBUS JKU3HEIESTEIb-
HOCTH; BBIABJIATH NPU3HAKU, IPUIUHBI U YCIIOBUA BO3-
HUKHOBEHUS YPE3BBIYAUHBIX CUTYAIUil, WACHTUPUIIH-
poOBaTh OmacHble U BpelHbIe (AKTOPBI B paMKax OCy-
IHeCTBHﬂeMOﬁ ACATCIIbHOCTH, OLCHUBATHL BEPOATHOCTDH
BO3HHUKHOBCHUS HOTeHHHaHLHOﬁ OIMaCHOCTU U TIPUHHU-
MaTh MEPHI 110 €€ MPEAYIPEKACHHIO.

BJIA/IeTh:

METOJIJaMH{ TIPOTHO3MPOBAaHMS BO3HUKHOBEHHUS OMACHBIX
WJIN 9IPE3BBIYANHBIX CHUTyalWil; HABBIKAMHU IO IIPHMe-
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HEHUIO OCHOBHBIX METOJIOB 3aIMUTHI B YCIOBHSIX Upe3-
BbIYAWHBIX CUTYaLlUH;

4. CTpyKTypa U coaepkaHue JUCUMUIIIMHbI.

Jiis ouHO# opMBI 0OYUCHHUS

OO6m1ast TPy1I0EMKOCTh JUCIHUIUIMHBI COCTABIISET 2 3a4ETHBIX €IMHHUIIBI, T.€.72 aKajgeMuyde-
CKHX 4acoB (M3 HUX 36 Yaca — caMOCTOsITeNIbHAs paboTa CTy/ICHTOB).

Paznensl qucuMmiHbl U3y4arOTCs HA BTOPOM CEMECTPE MEPBOro Kypca: JeKiuuu —18 ya-
COB, JJabopaTopHbIe padboThl — 18 yacos, yacoB opma KOHTPOJIS —3a4eT.

Jlnia ouHOo-3204HOM popMbl 00yUeHUs

OO0mast TpyI0eMKOCTh JUCHUTUTHHBI COCTABIISCT 2 3aU€THBIX €IUHUIIBI, T.€.72 aKajgemMuye-
CKHX 4YacoB (M3 HUX 58 "aca — camocTosITeIbHAs paboTa CTYICHTOB).

Pa3znensl TUCIIUMTUIMHEI U3y4Yal0TCsS Ha BTOPOM CEMECTpe TIEPBOTo Kypca: JIEKIUN —6 9acoB,
nabopaTopHbie paboThl —84acoB, (hopmMa KOHTPOJIST —3a4eT.

CtpykTypa U cofepx’aHue JUCHHUILUINHBI «be30macHOCTh KUZHEAEATEIILHOCTI TI0 CPOKaM
1 BUJIaM paboThl oTpakeHsI B [Ipunoskennn 3.

Conep:xaHue pa3ieoB IUCHUILIHHBI.

Tema 1. BBenenue. YUenosek u texnocepa. (YK-8)
OCHOBHBIE TIOHATHS U OMPEACIICHUSA. XapaKTEPHbIE COCTOSTHUSI CUCTEMBI “‘UEJIOBEK — Cpela
oOuTaHus”: MPOU3BOJCTBEHHAs, TOPOCKasi, OBITOBas!, MPUPOIHAs cpena. B3aumopelicTBue yeno-
BEKa CO Cpelloil 0OUTaHus, OCHOBBI ONTUMAIBHOIO B3aUMOAECHCTBUS: KOM(DOPTHOCTH, MUHUMU3A-
LIMsl HETaTUBHBIX BO3JEHCTBUM, YCTOMUMBOE pa3BUTHE cUCTEMbl. COOTBETCTBUE YCIOBHUM JKU3HE-
NEeSATENIbHOCTH (U3NOIOTHYECKUM, (PU3HUECKUM U TICUXUYECKUM BO3MOXKHOCTSIM desoBeka. OCHO-
Bbl ONTHMH3ALUU TApaMeTpPOB cpelbl oOuTaHMs (mapaMeTpbl MUKPOKIMMATa, OCBEIICHHOCTH,
uryM, Bubpauus u ap.). Kputepun onenku BiusiHus TuckomMdopTa, X 3HAUUMOCTb. AKCHOMa O
NOTEHIMAJIHLHOM BO3JICHICTBUU B CUCTEME “UelOBEK — cpena oouranus’. Kpurepun oneHKH Hera-
TUBHOTO BO3JIEHCTBUS: YHCICHHOCTh TPAaBMUPOBAHHBIX M MOTMOIINX, COKpALICHHE MPOIOIKH-
TEJIbHOCTHU KHU3HH, MAaTePUANIbHBINA yIIepO U UX 3HAUUMOCTh. MeXIyHapoJHOE COTPYAHUYECTBO B
oOJracTi 0€30IMaCHOCTH KU3HEAEITEIILHOCTH.
Tema 2. Ilcuxogu3noornyeckue 1 IJproHoMuIecKue 0CHOBbI HesonacHoctH. (YK-8)
OcHOBHbBIE TICMXOJIOTMUECKHE MPHUYMHBI OMIMOOK M CO3/aHUs OMacHbIX cutyanuil. Muxe-
HepHas rncuxoiorusi. akTopel, BIUSAIOMMX HA HAZAEKHOCTh JEHCTBUIN ONeparopoB. Buasl Tpyno-
BOIl JesTeNbHOCTH: (PU3HMUECKUN U YMCTBEHHBIN TPy, GOpMbI (U3MUYECKOTO U YMCTBEHHOTO TPY-
na, TBopueckuii Tpya. Kiaccudukanus ycrnoBuii Tpya o TSHKECTH M HANPSKEHHOCTH TPYIOBOTO
nporecca. Knaccudukanus ycnoBuii Tpyna mo (pakrtopaMm Mpou3BOJACTBEHHON Cpe/lbl. DProOHOMH-
YyecKkre OCHOBBI Oe3zomacHocTH. CHCTeMa «UeNOBEK - MalluHa - cpefa». AHTPONOMETpUYecKas,
CEHCOMOTOpHasI, YHepreTUUecKas, OuoMexaHuyeckas M MCUXo(U3H0oIOrHuecKas COBMECTUMOCTh
yenoBeka ¥ MamuHbl. Opranusanust padouero mecra. Pexum Tpyaa M OTAbIXa, OCHOBHBIC MyTH
CHUKEHUS YTOMIIEHHUSI 1 MOHOTOHHOCTH.
Tema 3. UnenTnuxanus BpeIHbIX H ONAaCHBIX (PaKTOPOB cpeabl odoutanus. (YK-8)
Knaccudukanus HeraTuBHbIX (PAKTOPOB MPUPOJHOTO, AHTPOIOTEHHOTO M TEXHOTEHHOTO
NpOMCXOXAeHUs. Bpenupie u omacHele HeraTUBHBIE QakTOpbl. CHCTEMBl BOCTIPUATHS U KOMIICH-
calliy OpraHM3MOM 4YeJIoBeKa BpenHbIX (akTopoB cpeabl obutanus. [lpenenbHo AomycTuMbie
YPOBHH ONACHBIX U BPEIHBIX (PAKTOPOB — OCHOBHBIC BUJIBI M IPUHIMIIBI ycTaHOBIEHUs. [lapamer-
PBl, XapaKTEepUCTUKN OCHOBHBIX BPEIHBIX M OMACHBIX (PAKTOPOB cpeibl 0OUTaHUs YelloBeKa, OC-
HOBHBIX KOMIIOHEHTOB T€XHOC(Ephl U KX HCTOUHUKOB.
Tema 4. Bo3neiicTBHe HA YeJIOBEKA BPeIHbIX U ONACHBIX (JaKTOPOB cpebl 00U TAHUS.
3amuTa yesioBeKa M cpeibl OOUTAHUS OT BPEAHBIX H ONTACHBIX (AKTOPOB NPUPOAHOIO, AH-
TPOMOTeHHOI0 U TEXHOTeHHOro npoucxoxaenus. (YK-8)



BoznelicTBue OCHOBHBIX HETaTUBHBIX (PAKTOPOB Ha YEJIOBEKA U UX MPEEIbHO-I0MyCTUMBbIE
ypoBHHU. OCHOBHBIE IPUHIUIIBI 3AIIUTHI OT onacHocTe. CUCTEMBI U METO/IbI 3aIUTHI YeJIOBEKa U
OKPY’KaOIIEeH Cpelbl OT OCHOBHBIX BUJOB OMACHOTO M BPEIHOTO BO3ACUCTBUS MPUPOJHOIO, AH-
TPOIOT'€HHOTO U TEXHOTEHHOTO MPOUCXOKICHHUS. METOIbI 3alIUThl OT BPEAHBIX BEILECTB, (hU3H-
YecKuX moJiell, nH(OPMAIMOHHBIX OTOKOB, OMACHOCTEH OHOJIOTMYECKOr0 M MCHUXOJIOTHYECKOT0
npoucxoxaeHus. OO0IIasi XapakTepUCTUKA U KIacCU(PHUKAIUS 3alUTHBIX CPEICTB. MeToabl KOH-
TPOJISl U MOHUTOPUHTA OMACHBIX U BPeAHBIX (hakTOpoB. OCHOBHBIE MPUHIUIIBI U 3TANbl KOHTPOJIS
U TIPOTHO3UPOBaHUSI. METO/IbI OTIPE/ICIICHUS 30H JICHCTBUS HETaTUBHBIX (DAKTOPOB U UX YPOBHEH.

- 3amuTa 0T NPOM3BOACTBEHHbIX BUOpanuii. OCHOBHbIC OHATUS U onpeaeieHuss. Ouzu-
YeCcKHe XapaKTepucTUKU BUOpauuil. [IpuyMHBI M UCTOYHHMKM BO3HHUKHOBEHMs BUOpaumid. [leii-
CTBUE BUOpaluii Ha OpraHu3M YelioBeKa. | nTHeHnYeckoe U TEXHUYECKOe HOPMUPOBaHKE BUOpa-
it (COCT 12.2.012). Metoas! U cpeAcTBa 3alIUThl OT BUOpauu (BO3ACHCTBHUE HA HCTOYHHUK HA
HMCTOYHHMK BO30YXKICHHS, BUOpoAeMIIpUpOBaHNEe, JUHAMUYECKOE TallleHHe BHOPAIIMA, TaCCUBHAs
U akTHBHas BUOpousossimus). CpencTBa MHIUBUAYATbHOM 3alIUTHl OT BUOpanuii. M3mepenue ma-
paMeTpoB BUOpAIIHii.

- 3ammTa OT MPOM3BOJACTBEHHOI0 IIyMa, MH(Ppa- U yabTpa3Byka. OCHOBHbIC TOHATHUS U
onpezaeneHusi. OU3NYECKUE XapaKTEPUCTUKH Iyma. VICTOUHMKHM IIymMa W WX KilaccUpUKaius
(IT'OCT 121.1.029). [eiicTBus mymMa Ha OpraHu3M 4eioBeka. ['paduk BOCIPHUATHS YEIOBEKOM
aKycThuecknx 3BykoB. HopmupoBanue myma Ha pabounx mecrax (I'OCT 12.1.003). Metoas u
CPEICTBA 3alIUThl OT NIPOU3BOJACTBEHHOTIO IIyMa (3BYKOM3OJISALUS U 3BYKONOIJIOUIEHUE, TIJIYIIH-
Tenu 1mryma). MeTopl U cpeicTBa 3alIUThl OT HH(pa- U ynbTpa3Byka. LllymMoBbIie XapakTepUCTHKU
MaIIvH. AKYyCTUYECKHI pacuer.

- 3amura ot IM mnogeit 1 UK- uziaydenusi, jJa3epHoOro u3jaydyeHusi, HOHU3UPYIOLIETro
u3Jy4yeHus1. Bo3aencrere 3J1€KTPOMarHUTHBIX M3JIyYEHUN Ha 4esloBeka. HopmupoBaHue, OCHOB-
HbIE XapaKTepUCTUKH, 3amuTa oT OM noneit, UK u3nydeHus, 1a3epHOro 1 MOHU3UPYIOIIETO U3-
JTy4eHUs.

- OcHOBBI J1eKTPoOe30nacHOCcTH. OCHOBHBIE MOHATUS U omnpeaesieHuss. DakTopsel, BIUs-
IOLUE HAa UCXOJ NOPAXKEHUSI AIEKTPOTOKOM. JIeHCTBUS 2JEKTPUUECKOrO TOKA HA OPraHU3M 4eJo-
Beka. Kimaccudukarus moMeneHuii mo 3aeKTpooe30nacHOCTH. SIBICHUE CTEKaHUs TOKa B 3€MITIO.
Hanpsokenne npukocHoBeHus. Hanpsokenue mara. AHanu3 3J€KTPUYECKUX CETEH U MOPayKeHUs
TOKOM B Pa3JIMYHBIX CETIX. 3AIIUTHOE 3a3€MIICHHE, 3aHYJICHHE, 3alIUTHOE OTKIIIOUeHHne. CtaTuyde-
CKO€ 3JIEKTPUYECTBO, €ro JICUCTBHE HA YelIoBeKa. MoJHHe3alura.

-be3onacHOCTh NMPOU3BOACTBEHHOI0 000PYIOBAHHMS. JProHOMHUYECKHE TPeOOBAHUA K
TeXHHKe. Y4eT TpeOoBaHMI 0e30MacHOCTH NpU TMOATOTOBKE MPOM3BOJACTBA. OrpajuTeNbHBIE,
npenynpeauTeNbHbIe CPEICTBA, OJIOKUPOBOYHBIE U CUTHATU3UPYIOIINE YCTPONUCTBA, CUCTEMBI JIU-
CTaHIIMOHHOTO yTpaBjieHus. be3onacHOCTh HyHKIIMOHUPOBAHUS aBTOMATU3HUPOBAHHBIX U POOOTH-
3UPOBAaHHBIX MPOU3BOJACTB. be30nmacHOCTh B 4pe3BBIYANHBIX CUTyalusax. VcnblTaHus, MpoBepka
COOTBETCTBUSI 000pYyJOBaHUS TpeOOBaHUAM Oe3omacHOCTH. OCBHIETENBCTBOBAHUS U HCIIBITAHUS
KOMITPECCOPOB, TPY30MOIBEMHBIX KPAHOB U MOJBbEMHHUKOB, CUCTEM Ia30CHA0XKEHHs, OTOIICHUS,
BEHTHWJISILIH, CUCTEM IO/ IaBJIeHUEM. Jpronomuyeckue TpedoBanus. [loBeimenne 6e30macHOCTH
3a c4yeT (QyHKIHMOHAIBHOMN NHarHOCTUKU MaIINH U yCTaHOBOK.

- IloxapHasa Ge3omacHocTb. OCHOBHBIE MOHATUS U omnpenenceHus. OnacHble U BpEIHBIE
dakTopbl MOXKapoB U B3pbIBOB. [IpnunHbl MX Bo3HUKHOBeHUS. [loxkapHas mpodunaktuka. Ilpo-
THO3UPOBAHUE M0XKAPOB. AHAJIN3 yCIIOBUH NpeKpalleHus ropenns. CpelcTBa TyIIEHHs I0KapoB.
Wx xapakTepucTUKU U 00sacTh npuMeHeHus. CpencTBa U3BeIeHUsI U CUTHAIM3AINH O ToXKape.

Tema 5. O6ecnieueHne KOM(OPTHBIX YCIAOBHI IS ;KU3HU H 1eATEJLHOCTH YeJ0BeKa.
(YK-8)

B3auMocBs3b yC10BUH KU3HENEATENBHOCTH CO 3J0POBLEM U NPOU3BOAUTEIBHOCTBIO TPY /.
KompopTtHbie (onTuManbHbIE) yCIOBUS KU3HenesATenbHOCTH. KiimMaTiuueckasi, BO3aylIHas, CBe-
TOBasi, AKyCTHUYECKasi U NICUXOJOTUYECKasl CPE/ibl, BIUSIHUE CPE/Ibl HA CaMOUYyBCTBHE, COCTOSIHHUE
3I0POBBST U pabOTOCTIOCOOHOCTH YenoBeka. [Icuxodusnoaornueckne u SProHOMUIECKUAEC YCITOBUS



OpraHu3anuy U 6e30nacHOCTH TpyAa. [IpUHIUIIBI, METOIBI U CPEeICTBA OpraHU3aul KOM(POPTHBIX
YCIIOBUH )KU3HENEATEIBHOCTH.

- O310poBJIeHHEe BO3AYIIHON cpelbl B NMPOM3BOJACTBEHHBIX NMoMeleHUsiX. OCHOBHbBIC
HOHATHUS U ONpesesieHNs: padoyasi 30Ha, METEOPOJIOTMUYECKUE YCIOBHSI U ONPENENAIONUe UX Ia-
pameTpbl. Bo3nelicTBue mapaMeTpoB MUKpPOKJIMMAaTa Ha 4eloBeKa. AHaIW3 YCIOBHHM TEMJIOBOTO
6ananca. HopmupoBanue mapamerpoB mukpokiaumara (I'OCT 12.1.005). 3arps3Henue Bo3myxa
paboueli 30HBI U BO3/ICHCTBHUE HA OPTaHW3M 4YelioBeka. HopMmupoBaHue copepkaHus BPEAHBIX Be-
IIECTB B BO3Jyxe paboueil 30HbI. Opranusanus Bo3ayxooOMeHa B MPOM3BOJCTBEHHBIX MOMEIIe-
Husx. CuctemMa BEHTWISALUHU, TpeOOBaHMS K cucTeMaM BeHTHIAIUU. Onpenenenue Heo6X0auMOoro
KOJIMYECTBA BO3JlyXa MPH OOLICOOMEHHOM M MECTHOW BEHTWISIIMU. KOHIMIIMOHUPOBAHUE BO3Y-
xa. OToIIeHne MPOU3BOACTBEHHBIX TOMEIIEHUN.

- IlIpon3BoacTBeHHOE ocBemeHne. OCHOBHBIE NOHSTHS U onpeneneHusl. OCHOBHBIE CBETO-
TEXHUYECKHE BEIMYMHBI U eIUHUIBI nX u3Mepenus. Knaccudukanus cucrem ocsemienus. Tpedo-
BaHUs K IIPOU3BOJCTBEHHOMY OCBEILEHUIO. DJIIEKTPUYECKUE UCTOUYHUKU CBETA U OCBETUTEIbHbBIE
npubopel. HopmupoBanue wucKyccTBeHHOTO M ectecTBeHHOro ocBemenus (CHull 23-05-95).
CpencTBa HHAMBUYAJIbHON 3alIUTHI OPraHOB 3peHUs. MeTobl pacyera.

Tema 6. Upe3BbluaiiHble CUTYallUU U METOAbI 3alIIUTHI B YCJIOBUSX UX PeajiM3alHuu.
(YK-8)

OcHOBHbIE TOHATHS U OTIpeeIeHHs, KiIaccuPUKaIisa Ype3BbIYalHbIX CUTYAINi 1 0OBEKTOB
HSKOHOMUKH 110 NOTCHIUAIBHOU onacHOCTH. Da3pl pa3BUTUA Ype3BblYalHbIX cuTyauuii. [lopaxa-
folue (pakTopbl HCTOYHUKOB YPE3BBIYAMHBIX CUTYallUd TEXHOTEHHOTO XapakTepa. Kiaccuduka-
U] CTUXUIHBIX OeCTBUN (IPUPOTHBIX KaTacTpod), TEXHOTEHHBIX aBapHil. XapaKTepUCTHKA IO-
paxkaromux (HakTOpOB UYpe3BbIUAHHBIX CUTYAlMi MPUPOJHOTO XapakTepa. TeXHOTeHHbIE aBapUH —
UX 0COOEHHOCTH M mopakaromue (GpaxkTopbl. Upe3BbluaiiHble CUTYallMd MUPHOTO ¥ BOGHHOTO Bpe-
MEHH U UX Mopaxarouire Gaktopbl. Buabl opykusi MacCOBOTO MOpPaXXKEHMsI, KX OCOOEHHOCTH U TO-
CIIECTBUS €r0 IpUMEHEHUs. TeppopusM U TEPPOPUCTUUYECKUE NEUCTBUSA. MeToasl IPOrHO3UPO-
BaHUS U OLICHKH OOCTaHOBKH NP YPE3BBIYAMHBIX CUTYalUsIX. Y CTOWYMBOCTh (DYHKIIMOHUPOBAHUS
00BEKTOB SKOHOMHUKHM B YPE3BBIYAHHBIX CUTyanusx. [I[pUHIMITBI U CIIOCOOBI MOBBIIMIEHUS YCTOM-
YUBOCTU (PYHKIIMOHHPOBAHUSI OOBEKTOB B UpE3BbIYANHBIX cUTyalusix. OCHOBBI OpraHU3alliu 3a-
IIUTHI HACEJIIEHUS U MIEPCOHAa B MUPHOE U BOGHHOE BPEeMs, CIIOCOOBI 3aIUThI, 3alIUTHBIE COOPY-
KeHUs, ux kinaccuukanug. OpraHuzanusi 3BaKyalldyd HaceJleHUs U MepcoHalla U3 30H 4YpPEe3BbI-
yallHbIX cuTyauuil. Meponpustist MequuHCKoU noMoniu. CpeAacTBa MHAUBUIYAIbHOM 3alIUTHI U
MOPSAOK UX UCTIONb30BaHus. OCHOBBI OpraHU3alliy aBapHitHO-CIIacaTeabHbIX padoT.

Tema 7. YnpaBJ/ieHue 0e30MacHOCTHIO KU3HeAesATeIbHOCTH. (YK-8)

3akoHOAATeIbHbIE 1 HOPMAaTUBHBIE IIPABOBBIE OCHOBHI YIPaBJIeHUSI 0€30MaCHOCTHIO KHU3HE-
nesTeNbHOCTH. CHUCTEMBI 3aKOHOJATENIBHBIX 1 HOPMAaTUBHO-IIPABOBBIX AKTOB, PErYIUPYIOLINX BO-
MIPOCHI AKOJOTUYECKOW, MPOMBINIJICHHOMN, TPOU3BOJICTBEHHOW 0€30MacHOCTH M 0€30MacHOCTH B
Ype3BbIUYANHBIX CUTYalUsX, TPAXKAAHCKON 00OpPOHBL. XapaKTepUCTUKAa OCHOBHBIX 3aKOHOJATENb-
HBIX U HOPMAaTUBHO-IIPABOBBIX aKTOB: Ha3HAU€HHUE, OOBEKTHI PEryJIUPOBAHUS U OCHOBHBIE MOJO-
XKEeHHA. DKOHOMUYECKHUE OCHOBBI yIpaBiieHUs 6e30macHOCTbi0. COBpEMEHHBIE PHIHOYHBIE METO/IbI
SKOHOMMYECKOTO PEryJIMpPOBaHMs Pa3IMYHbIX aClEKTOB OE30MaCHOCTH: MO3UTHBHBIE U HETaTHB-
HbIE METOJIbl CTHUMYJIMpOBaHUs Oe3omacHocTH. [ToHATHE SKOHOMHUYECKOTO yiepda, ero cocras-
JAOIIAE U METOIWYECKHE MOAXOAbl K OlleHKe. MaTepualibHas OTBETCTBEHHOCTh 3a HAPYILECHHE
TpeOOBaHUH IKOJIOTHUECKON, TPOMBIIIJICHHON U MPOU3BOACTBEHHON Oe3omacHocTH. CTpaxoBaHue
PHCKOB: 3KOJIOTHYECKOE CTPAXOBaHUE, CTPAXOBAHUE OTBETCTBEHHOCTH BJAJIEIbLIEB OMACHBIX MPO-
U3BOJICTBEHHBIX OOBEKTOB, CTPAXOBAHUE MPOPECCHOHATBHBIX PHUCKOB, COLIMAIBHOE CTPAXOBAHUE
OcHoBHbIE MOHATHUS, (PYHKLIMH, 3aa4ydl W MPUHIUIBI CTpaxoBaHUsA puckoB. OpraHel rocypap-
CTBEHHOTO YIPaBJIeHHUs O€30MacCHOCTBHIO: OPraHbl YIPaBJICHHUs, HA30pa U KOHTPOJI 3a Oe3omac-
HOCTBIO, UX OCHOBHBIC (DYHKITMH, MpaBa U 00s3aHHOCTH, cTpyKTypa. Cucrema PCUC u rpaxnan-
cKoit 06opoHbl. KopropaTuBHEII MEHEIKMEHT B 00JaCTH IKOJIOTUYECKOW OE30MacCHOCTH, YCIO-
BUU TpyJa U 3/10pOBbS PAaOOTHUKOB: OCHOBHBIC 3a/layM, MPUHIUIBI U CHUCTEMbl MEHEIKMEHTa



(9KOJIOTHYECKUH MEHEHKMEHT, MEHEDKMEHT 0€30MMaCHOCTH TPY/a U 3/I0POBbsI pAOOTHUKOB).
5. Ob6pa3oBaTesIbHbIE TEXHOJIOTHH.

Meroavka npenoiaBaHus TUCUUIUIMHBI «be30MacHOCTh KU3HEEATEIbHOCTHY U pealln3a-
1151 KOMIIETEHTHOCTHOT'O TI0JIX0/a B U3JI0KEHUH M BOCIIPUSATUN MaTepuaja nperycMaTpuBaeT uc-
MOJIb30BAHUE CIIEAYIOIINX aKTHUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENEHUS TPYNIOBbIX, HH/IUBU-
NyalbHbIX, ayIUTOPHBIX 3aHATUHA B COYETAaHUH C BHEAYJIUTOPHOM paboTOil C 1enbio popMHpoBa-
HUS ¥ Pa3BUTHSI TPOPECCUOHANBHBIX HaBBIKOB O0YUYaIOIIUXCS:

— MOATOTOBKA K BBIITOJHEHUIO Ta0OpAaTOPHBIX PadoOT;
— OpraHu3aiys ¥ MNpoBeACHHUE TEKYILIEro KOHTPOJIS 3HAHUN CTYIEHTOB B (opMe OJIaHKOBOTO Te-
CTHUPOBAHUS.

VY enpHBIA BEC 3aHATHH, MPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, OMpenesieH TJIaBHOU
IENBbI0 00pa3oBaTeNbHON MPOTPaMMBbI, OCOOEHHOCThIO KOHTUHTEHTA OOYUYaIoOlUXCsS U COAepxkKa-
HUEM JIMCIUIUINHBI «be30nacHOCTh KU3HEIEATENIbHOCTH» U B LIEJIOM IO JUCLUIUIMHE COCTABIISIET
40-50% ayIuTOpPHBIX 3aHATUH.

6. OneHoYHbBIE CPeACTBA VISl TEKYIIEr0 KOHTPOJIA yCIIeBAaeMOCTH, IPOMEKYTOUHOM aTTe-
CTALIMH MO0 UTOTaM OCBOCHUSI JUCHUILJIMHBI H Y4eOHO-MeTOAN4eCcKoe o0ecrnedeHne CaMmoCcTos-
TeJIbHOM PadoThI CTYI€HTOB.

B mporecce 00ydeHns UCTIONB3YIOTCS CIEAYIOMINE OLEHOYHBIE (POPMBI CaMOCTOSTEIbHOM
paboThI CTYZIEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTaluu:

- IOATOTOBKA K BBINIOJIHEHUIO J1a00OPATOPHBIX pabOT U UX 3alIlINTA;
- HallMCaHUe KOHTPOJIbHOM paboThI B BUE OJIAHKOBOT'O TECTUPOBAHMS;
- cJla4a 3a4eTa.
OOpa31bl TECTOBBIX 33JaHH, BOIIPOCHI K 3a4€Ty MPHUBEICHBI B PUIOKEHUH.

6.1. ®oHJ OLEHOYHBIX CPEACTB JIsl MPOBeJACHUS] MPOMEKYTOYHON aTTecTauuu 00y-
YAKIIHUXCSH 10 TUCHHUILINHE (MOIYJIIO).

6.1.1. Tlepeuenb KOMMETEHITUH C yKa3aHUEM ATANoOB UX (HOPMHUPOBAHUS B MPOIECCE OCBOE-
HUS 00pa30BaTEIbHOIN MPOrPaMMBI.

B pesynbrate ocBOeHUS AUCUMILIUHBI (MOAYJsS) (GOPMUPYIOTCA CIEAYIOLUIUE KOMIETEeH-
ouun:

Kox komme- B pe3yabTare ocBoeHUs 00pa30BaTEIbLHON NPOrPaMMbl 00y4aKOIIMACSH
TeHIUHN HAO0JIKEeH 00J1a/1aTh

VK-8 | CnocoGeH co3aaBaTh 1 MOAIECPKUBATH B IOBCETHEBHOM KU3HHU U B TIPO-
(beCCI/IOHa.HBHOI\/'I ACATCIIBHOCTHU 6630HaCHBIe YC.HOBI/IH KN3HCOACATCIIBHOCTHU
JUTSI COXpaHESHUS TPUPOIHON Cpefibl, 00€CTIeUeHUs YCTOMYMBOTO Pa3BUTHS
o0I11eCTBa, B TOM YHCJIE IIPU YTPO3€ U BOSHUKHOBEHUN YPE3BbIYAIHBIX CH-
Tyaluii 1 BOSHHBIX KOH(JIMKTOB

B npouecce ocBoeHust 00pazoBaTeIbHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM YHCIIE
UX OTJEJbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MO3TAITHO B XOA€ OCBOCHUS O0yYaIOIIUMUCS TUCLHU-
MH (MOJyJIeii), IPaKTUK B COOTBETCTBUU C YUEOHBIM IUIAHOM M KaJIEHAAPHBIM IpaduKkoM y4eo-
HOTO IpoLecca.

6.1.2. Onucanue nokaszaTeseil U KpUTEPUEB OLIEHUBAHUS KOMIETEHIINH, (POpMUpPYyEMBIX 110
UTOr'aM OCBOCHMSI JUCLUIUIMHBI (MOIYJIsI), OMUCAHUE ILIKAJ OLICHUBAHUSI.



IToka3aTenem OLIEHMBAaHUS KOMIIETEHLMI Ha pa3IMuYHBIX dTanax UX (pOpPMUPOBAHUS SIBIIA-
eTcs TOCTHKEHHE 00yUYaIOIMMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00y4EHUs 10 TUCIUILIMHE (MOTY-

JI10).

6.1.3. llIkans! olleHUBaHUSI PE3YJIHTATOB IPOMEKYTOUYHON aTTECTALUU U UX ONHUCAHUE!

VK-8 - CriocobeH co3ziaBaTh U MOJIEPKUBATh B TOBCETHEBHOM JKU3HU U B PO ECCUOHATLHON
NESTeIbHOCTH O€30I1aCHBIE YCIIOBHSI dKU3HEAEATEIBHOCTH ISl COXPAHEHUS IPUPOTHON Cpebl,
o0ecreyeHns yCTOMYMBOTO Pa3BUTHA OOIIECTBA, B TOM YHCJIE IPU yTPo3€ M BOSHUKHOBEHUU

Ype3BhIYAITHBIX CUTYAIMI 1 BOEHHBIX KOH(JIUKTOB.

Hoxa3aTenb Kpurtepun ounennBanus
2 3 4 5
3namo:  knac- | OOyuarommiics ge- | OOyuarommiics  ge- | OOydarommiics  ge- | OOydaromuiics — JIie-
CUPUKAIMIO H | MOHCTPUPYET TOJHOEC | MOHCTPHPYET HEMOJI- | MOHCTPHPYET 4ya- | MOHCTPUPYET IOJHOE
HNCTOYHUKH OTCYTCTBHE WJIM HE- | HO€  COOTBETCTBHE | CTHUYHOE COOTBET- | COOTBETCTBHE  CJe-
Ype3BBIYAHHBIX | JOCTATOYHOE  COOT- | CIACAYIONIMX 3HAHWM: | CTBHE  CIEAYIONINX | JYIOIINX 3HaHUIL:
CHUTyalliid TIpU- | BETCTBHE  CIEAyIO- | KIacCH()UKAMI0 ¥ | 3HaHWI: Kiaccuu- | KIacCuPUKanuioo |
POMHOTO W TeX- | IMX 3HAHWH: TpHe- | ICTOYHUKH YPE3BBI- | KAIlMI0O M MUCTOYHUKH | MCTOYHUKH YPE3BBI-
HOTE€HHOTO IIPO- | Mbl OKa3aHWs KJac- | YallHbIX  CUTyalU{ | Ype3BblYAlHBIX  CH- | YallHBIX  CUTyalUH
HCXOXKICHHS; CHPHUKAIIMIO W WC- | MPUPOJHOTO W TeX- | Tyaluid MPHUPOJHOTO | MPUPOJHOTO H TeX-
MPUYHMHBI, TPU- | TOYHHKH YpEe3BbI- | HOTGHHOTO  TPOWC- | | TEXHOTEHHOTO | HOTGHHOTO  IPOUC-
3HaKU U TO- | YalHBIX CUTyaUUW | XOXKAECHUS; IPUYUHBI, | IPOUCXO0XKICHHUS; XOXKICHHUS; IPUYHHBI,
CJICACTBUsA MnpupoaHoro n Tex- IMpU3HaKKu WU NOCJICO- NMpUYUHBbI, TMPU3HAKU MPpU3HAKU WU TOCJICI-
OMACHOCTEHH, HOTCHHOTO  MPOWC- | CTBUSL  OMACHOCTEH, | M MOCJIEACTBUS OMAc- | CTBUS  OMACHOCTEH,
CcrocoObl  3allU- | XOXICHUS, IPUYUHBI, | CIOCOOBI 3aIIUTHl OT | HOCTEH, CIOCO0BI | CIIOCOOKI 3aIUTEI OT
THl OT YpPE3BHI- | MPU3HAKH W TOCIEN- | YpEe3BBIYAWHBIX  CH- | 3aIIUTHl OT YPE3BBI- | UPE3BBIYAWHBIX  CH-
YallHBIX CHUTya- | CTBUSL  ONACHOCTEH, | Tyaluii; ONacHble U | YallHBIX  CHUTyallUil; | Tyauui; ONAacHble U
Ui, OMacHbIe W | CHOCOOBI 3aIIUTHl OT | BpedHBIC (PAKTOPHI M | OMACHBIE W BPEOHBIC | BpEAHBIE (AKTOPHI U
BpenHbIe  (ak- | Ype3BBUAHHBIX CH- | IPUHLOUOBI OpraHd- | PaKTOpbl W TPUHIH- | IPUHIMIEI  OpPTraHH-
TOpHl W TpPHH- | TyallMd; OMAacHble U | 3aIMyd OE30MaCHOCTH | IIBI OpraHu3anuy | 3anud 0e30IMacHOCTH
OUOBl  OpTraHU- | BpenHble (akTOpel M | Tpyda Ha mpennpwus- | 0€30mMacHOCTH Tpyna | Tpyda Ha TpPEANpHs-
3all1uu 6e30nac- TMPUHIIUTIBI OopraHu- THU, TEXHHUYCCKUC Ha peaAnpusaTrU, THUHU, TEXHHUYCCKUEC
HOCTH TpyJa Ha | 3auud Oe30MacHOCTH | CpeACcTBa 3aIIUTHI | TEXHAYECKHE Cpea- | CpeicTBa 3aIUTHI

MPEaIpPUATHH, TpyAa Ha Tpennpus- | TOAed B YCIOBHSAX | CTBA 3alUTHI JIOACH | JIOJEH B YCIOBHIX
TEXHUYECKHUE THH, TEXHUYECKHE | YPE3BBIYAMHON CUTY- | B YCIIOBUSX YPE3BbI- | UPE3BBIYAWHOM CUTY-
CpelncTBa 3alllu- | CpelcTBa 3alIUTHI | AllAH. YyalfHOM CUTyaluu. aluu.
Thl JIOJeW B | moxeit B ycioBusx | . Jlomyckarorcst 3Ha- |, HO JOIYyCKaloTcs | , cBOOOJHO omepupy-
YCIIOBHSIX 4pe3- | YPE3BBIYAWHON CUTY- | YNTENbHBIC OIIMOKH, | HE3HAYHTEIHHBIC €T MPHOOPETEHHBIMU
BBIUAIHOM  CH- | aluM. NpPOSBISIETCST  HEZO- | OIMOKYW,  HETOYHO- | 3HAHUSIMU.
TyaluH. CTaTOYHOCTb 3HAHUMH, | CTH, 3aTpyIHEHUs

[0 psAAy IoKa3aTe- | IpU aHATUTUYECKUX

nei, oOydJaroImuiics | omepamnmsx.

UCTIBITHIBACT 3HAuU-

TeJNbHBIE  3aTpyAHe-

HUS TIpU ONEepUpOBa-

HUM 3HaHUAMU IIpU

UX IIEPEHOCe Ha HO-

BbIE CUTYAIHH.
YMeTh: mon- | OOyuarommiics  He | OOywaromuiics  ge- | OOyuwaromuiics  ge- | OOyuarommiics — Je-
JIEpXKUBATh 0€3- | yMeeT WIH B HEIO- | MOHCTPHPYET HEMOJN- | MOHCTPHUPYET ya- | MOHCTPUPYET MOJIHOE
OIIaCHBIE YCJIO- | CTATOYHOM CTENEHU | HOE COOTBETCTBUE | CTUUHOE COOTBET- | COOTBETCTBUE  CllE-
BUS OKH3HEHEs- | yMEET NOAAEPKUBATh | CIEAYIOIIMX YMEHUH: | CTBUE  CIEAYIOIIMX | AYIOLIUX YMEHUIL:
TENBHOCTH; BBI- | O€30TacHBIC YCIOBHS | MOANEpKHUBAaTh 0e3- | yMEHHH: TOANEpKH- | MOMIEPKUBATE 0Oe3-
SIBJISITh TIPU3HA- | KU3HEIESATENBHOCTH; | OIMACHbIE yCOBHUA | BaTh Oe3omacHbIe | OIacHBIC yCIIOBUS
KU, NPUYMHBI U | BBIABJIATH NPU3HAKH, | )KU3HEIEATEIBHOCTH; | YCIOBUSL JKU3HENES- | KU3HEIEATENbHOCTH;

yCIOBUS  BO3- | IPUYUHBI U YCJIOBHS | BBIABIATH IPU3HAKH, | TEIBHOCTY; BBISBIATH | BBIABIIATH IIPU3HAKH,
HUKHOBEHUS BO3HUKHOBEHUS [IPUYUHBl U YCIOBMS | NPU3HAKY, IPUYUHBI | IPUYUHBI U YCIOBUS
4Ype3BbIYAMHBIX | UPE3BBIYAWHBIX  CHU- | BOSHUKHOBCHHUS U YCIOBHMS BO3HUK- | BOSHUKHOBCHMS

CUTYaLUH; Tyanui; HIeHTHU(H- | Ype3BbIYAWHBIX  CH- | HOBEHHsl Ype3BblYali- | Upe3BBIYAHHBIX  CH-
nAeHTH(GUIMPO- | IMPOBaTh ONACHBIC W | Tyanui; WISHTH(H- | HBIX cUTyaluii; | Tyauuii; uaeHTuu-




BaTb OIACHBIE U
Bpeausle  (ak-
TOPBl B PaMKax
OCYILECTBIIsIC-

MOH JesTeNLHO-
CTH; OIICHHBATh
BEPOSATHOCTD

BO3HMKHOBEHHUS
MOTCHITNAIFHON
OITACHOCTH H
MPUHUMATD Me-
pBL TIO ee Tipe-
JyTPEXKICHUIO.

BpeHble (AaKTOPHI B
paMKax OCYLIECTBIIS-
eMOH J1eATebHOCTH;
OLICHUBAaTb  BEPOAT-
HOCTb  BO3HHMKHOBE-
HHUS TOTEHIUAIBHOM
OTIaCHOCTH W TIPHHU-
MaTb MeEphl 1O ee
MIPEAYTIPEKACHHUIO.

UMpPOBaTh OMAacHbIE U
BpenHble (aKTOPHI B
paMKax OCYIIECTBIIsI-
MOl JIesITeNIbHOCTH;
OIICHUBATh  BEPOST-
HOCTb  BO3HUKHOBE-
HUSl TMOTEHLHUAJIBHOMN
OIIaCHOCTH W TIPHHU-
MaTh MepHl 10 ee
TPEayPExKICHUIO.
Homnyckatorcs 3Hauu-
TEJbHBIE OIIHOKH,
MIPOSIBIISIETCS HEJI0-
CTaTOYHOCTb yMe-
HUH, 110 pAy IOKa-
3arenei, o0yuaro-
IIUICS UCTIBITHIBAET
3HAUUTENbHBIE 3a-
TPYAHEHUS TIPH OTIe-
PUPOBAaHUU YMEHHS-
MH TIPH UX TIepeHoce
Ha HOBBIE CUTYaIIHH.

UACHTU(PUIIUPOBATH
ONacHbIE W BPEIHBIE
(dakTopel B pamKax
OCYILECTBIIEMON
JIeATEIbHOCTH;  Olle-
HUBaTh BEPOSITHOCTh
BO3HUKHOBEHHS TI0-
TEHIIMAJIBHOM  Orac-
HOCTH W TIPHHUMATh
MepHl 0 ee Mpeny-
TIPEXKICHUIO.

. YMeHHS OCBOCHBI,
HO JIOMYCKaIOTCsI
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTpyAHCHUS
MIPU aHATTUTHYECKUX
onepanusx, NepeHo-
Cc€ YMEHUI Ha HOBBIE,
HECTaHIAPTHEIE CH-
Tyanuu.

LUPOBATh OMACHBIE U
BpenHbIC (AKTOPHI B
paMKax OCYILECTBIIS-
eMOil JeATeIbHOCTH,
OLICHUBATh  BEPOSAT-
HOCTh BO3HUKHOBE-
HUS TOTECHIUAIBLHON
OTACHOCTH W IIPHHU-
MaThb MeEpHl 10 ee
MIPEIYIIPEKACHHUIO.

. CBoOoIHO omepu-
pyeT npuoOpeTeH-
HBIMU YMECHHSIMU,
MIPUMEHSIET UX B CH-
Tyalusx MOBBIIIEH-
HOH CJI0’)KHOCTH.

BJIAJIETh: METO-
JIaMU TIPOTHO-
3UpPOBAHUS BO3-
HHUKHOBEHHS
OINACHBIX WU
Ype3BbIYANHBIX
CUTYalINi;
HaBBIKAMH 10
TIPUMEHECHHIO
OCHOBHBIX Me-
TOJIOB 3aIlUTHI B
YCIIOBHSAX Upe3-
BBIYAaWHBIX CH-
Tyauui

OO0yuarommuiics He
BJIAJIEET UM B HENO-
CTATOYHOM CTENEHHU
BJIaJeeT METOJAMHU
MPOTHO3UPOBAHUS
BO3HHUKHOBEHHS
OTIACHBIX WJIH Ype3-
BBIYAIHBIX CUTYya-
IIMH; HaBBEIKAMH T10
TIPUMEHEHUIO OCHOB-
HBIX METOJIOB 3allli-
THI B YCJIOBHUSIX Upe3-
BBIYaWHBIX CUTYaLUN

OO0yuaromniuiicst Bia-
JeeT B  HENOJHOM
o0beMe  MeToaaMu
MPOTHO3UPOBAHUS
BO3HUKHOBEHUS
OMACHBIX WIIK 4Ype3-
BBIYAIHBIX curya-
[UH; HaBLIKAMHU I10
MPUMEHEHHUIO OCHOB-
HBIX METOIOB 3alllH-
TBI B YCJIOBHSX 4Upe3-
BBIYAIHBIX curya-
mui, OOyuarommuiics
HUCIBITHIBAET 3HAYH-
TeJNbHBIC  3aTpy/IHe-
HUsl TIpU IpUMEHe-
HHUU HABBIKOB B HO-
BbIX CI/ITyaI_II/IHX.

OOyuatomuiics Ja-
CTHYHO BJIaJiceT Me-
TOJaMH IIPOrHO3UPO-
BaHUs BOSHUKHOBE-
HUSI OTIACHBIX WIIN
Ype3BbIYANHBIX CH-
Tyanui; HaBbIKAMH
10 IPUMEHEHHUIO OC-
HOBHBIX METOJ/IOB
3aIIUTH B yCIIOBHSAX
Ype3BbIYAHHBIX CH-
Tyauuii, HO 1ommyc-
KaroTCsl He3HAYH-
TEJNbHBIC OITUOKH,
HETOYHOCTH, 3aTpy-
HEHUA [IPU aHAJIUTHU-
YEeCKHX ONeparisx,
[IEPEeHOCEe YMEHUN Ha
HOBBIE, HECTAaHAAPT-
HBIC CHTYyalllH.

OOyuaronuiicst B
IOJIHOM O0OBbeMeE BJIa-
JIEET METOJaMHU Mpo-
THO3UPOBAaHUS  BO3-
HUKHOBEHHSI  OITac-
HBIX WM 4Ype3Bbluai-
HBIX CUTYyalUl;
HaBbIKAMU T[I0 TIpHU-
MEHEHHMIO OCHOBHBIX
METOZOB 3allUThl B
YCIIOBHSIX ~ YPE3BBI-
YyallHBIX ~ CUTyaluH,
cBOOOJTHO MPUMEHSET
MTOJTyYCHHBIC HABBIKI
B CHUTyallMsX TOBBI-
IIEHHOM CJI0KHOCTH.

DopMa IPOMEKYTOYHOM ATTECTAUMU: 3a4eT.

[IpomexyTouHas arrectanus oOydaromuxcs B opMe 3a4éra MPOBOAUTCS MO pe3ysibTaTaM
BBITIOJTHEHHSI BCEX BHJIOB Y4eOHOH pabOThI, MPEeAyCMOTPEHHBIX Y4eOHBIM IUJIAHOM IO JTaHHOU
JTUCIUILIMHE (MOJIYJIIO), TIPY 3TOM YUUTBIBAIOTCS PE3YyJbTaThl TEKYIETO KOHTPOJS YCIEeBAEMOCTH
B TeueHue cemectpa. OlleHKa CTENEHHN TOCTIKEHUS 00yUYaIONIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB
0o0ydeHus MO TUCHUILIMHE (MOJYJII0) MPOBOJUTCS IMpernojaBaTesieM, BEIyIIUM 3aHATHS MO JHC-
HUIUTUHE (MOAYJII0) METOJOM SKCIEepTHOM oleHKH. [1o mToram mpoMeXyTOUHOHM arTecTaluuu Mo
JTUCIUIUINHE (MOAYJII0) BBICTABIISIETCS OL[CHKA «3aUTE€HO» UM «HE 3a4TEHOY.

K nmpomexyTouHOM arTecTaliuu AOMYCKAIOTCS TOJIBKO CTYJEHTHI, BHIMOJHUBIINE BCE BUJIbI
y4eOHON pPabOThI, MPEAyCMOTPEHHBIE paboyell mporpaMMmol Mo JuCHHIUIMHE «be3omacHoCTh
KU3HEJEATENLHOCTIY (MPOILIH MPOMEKYTOUHBIH KOHTPOJIb, BHIMIOJIHIIIN JJA0OpATOPHBIC PabOTHI).

IlIkaja onenu- Onucanmne
BaHHA
3auTeHo BeInoHeHBI Bce BUIBI YYeOHOU pabOThI, IPEAyCMOTPEHHBIC YueOHBIM TuIaHOM. CTYJICHT EMOHCTPH-

PYeT COOTBETCTBHE 3HAHWH, YMEHH, HAaBBIKOB NPHUBEICHHBIM B TaOJHIAX ITOKazaTeleH, onepupyer
prOOpPETEHHPIMU 3HAHHWSIMH, YMCHUSMH, HAaBBIKAMH, TPHMEHSCT WX B CHTYalMsIX ITOBBIIICHHOM




CJIOKHOCTH. HpI/I 9TOM MOTYT OBITH JA0NYHICHbI HE3HAYUTCJIbHBIC 0HII/I6KI/I, HETOYHOCTH, 3aTPyAHCHUSA
IpU aHAJIUTUYCCKUX OollepalusiX, MepeHOCC 3HAHWH U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAalHU.

He 3aureno

He BeinmosHeH oauH wiu Oosiee BUIOB Y4eOHOH paboThI, MpeayCMOTPEHHBIX Y4eOHbIM I1aHoM. Cry-
JICHT JIEMOHCTPHPYET HENOJIHOE COOTBETCTBUE 3HAHMH, YMEHUI, HABBIKOB NPUBEICHHBIM B TabiuIax
NoKazaTesiel, JOIyCKaloTCsl 3HAYMTEJIbHBbIE OIIMOKM, NPOSBISAETCS OTCYTCTBHE 3HAHUM, YMEHUMH,
HaBBIKOB MO Psiy MOKa3aTelnell, CTyJeHT UCHBITHIBAET 3HAUUTENbHbIE 3aTPyAHEHUS NIPU ONEpUpPOBa-

HUUW 3HAHUAMU U YMCHHUSAMU IPU UX MIEPCHOCC HAa HOBLIC CUTYAlIUH.

DoH/I OLIEHOYHBIX CPEJICTB NMpeACTABJIeH B NPUJIo:KeHHH 1 K padoyeil mporpamme.
7. Y4eOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE O0ecnieyeHne U CHMILINHBI.

a) OCHOBHAsI JIUTepaTypa:

1. bezomacHocTh )ku3HeAeATeIbHOCTH : yueOHuk / mox pen. E.W. Xomnocrooii, O.I". IIpo-
X0poBoH. - Mocksa : U3parenbcko-ToproBas koprnopaius «Jlamkos u K%, 2017. - 453 c. : ta6m.,
wi. - (YdeOHble uzganus s 0akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1 ; To xe
[DnexTponnsIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450720

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. be3onacHoCTh >ku3HEAEATENHHOCTH : y4eOHHMK / O.A. Apycramon, A.E. Bosomienko,
H.B. Koconanosa, H.A. IIpokonenko ; mox pea. 3.A. Apycramosa. - 21-e uzg., nepepad. u JO1I. -
Mocksa : U3gatenbcko-Toprosasi koprioparus «Jlamkos u K°», 2018. - 446 c. : un. - (YucOHble
u3nanus st 6akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02972-1 ; To e [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=496098

B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET - pecypchbl:

Hcnonb3yeMoe nporpaMMHoOe oOecrieueHue:

HaumenoBanue 110 Ne norosopa
OnepanunonHas cucrema, Windows 7 (umu Hmke) - Microsoft | Jlumensus Ne 61984214, 61984216,61984217,
Open License 61984219, 61984213, 61984218, 61984215

Oducnsie npunoxenns, Microsoft Office 2013 (v HIKE) - Jlnnensus Ne 61984042
Microsoft Open License

HNuTepHeT-pecypcesl:

Kaxnplii cTyeHT obecnieueH WHAWBUIYATbHBIM HEOTPAaHHUYCHHBIM JOCTYIIOM K AJIEKTPOH-
HBIM OMOJIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog),k 31eKTpOHHBIM KaTajoraM BY30BCKHX
oubmuorek u KkpynHeimux Oubmumorek Mocksbl (http://window.edu.ru), K 3JIEKTPOHHO-
OMOJIMOTEYHBIM CHUCTEMaM (3JIEKTPOHHBIM OUOIMOTEKaM)

8. MarepuanbHO-TeXHHYECKOE o0ecnedeHne TUCIUNINHBI.

AyauTopuu, OCHAIICHHBIC YU4eOHOU MeOeNblo, IEPEHOCHBIM (CTAaIlMOHAPHBIM) MYJIbTUME-
TUHHBIM KOMIUIEKCOM (TIPOEKTOp M HOYTOYK WiH KoMmbioTep). [Ipu mpoBeneHUn 3aHSITUN U s
BBITIOJIHEHHS J1a0OpPaTOPHBIX pabOT MCHOJIB3YIOTCSA: aHTeHHa u3MmepurtenbHas S [-500kkl 1 T16-
71, 116-70, aHeMOMETp 3JIEKTPOHHBIN C KpbUIbYATBIM AATYUKOM, U3MEPUTENb IAPAMETPOB BO3-
IyIIHOU cpeabl "MeTeockomn", u3MepUTeb apaMeTPOB AIEKTPOOE30TMaCHOCTH HIEKTPOYCTAHOBOK
MIE-501, UIIII-2M u3MepuTeNnb MIOTHOCTH TEIUIOBOTO TOTOKA, JTA0OPATOPHBIA CTEH] 3a3eMile-
nue u 3anynenue "BXK06/2M, moxcmerp-paguomerp TKA-01/3, mrymomep-ananuzatop SVAN-
945, TpeHaxkep Uit 00y4eHUS! OKa3aHMs IMOMOIIN YEJOBEKY MPU HEOTIOXKHBIX COCTOSHUAX, TEpP-
MoaHeMOMETp TopTaTtuBHBI Testo 425, mabGoparopubiii cteHa "Dh(PEKTHUBHOCTH M KadyeCTBO
ocsenieHus" BX1M2, naboparopusiii crenn "3amura ot TermoBoro usinyuenus" BX1m2, nabo-
paTopHbIi cTeH A "DIeKTpobe30nacHOCTh TpexdazHbIX ceTei u nepemeHHoro toka" bXK, mabopa-
TOpHasi ycTaHoBKa "3ByKou3ossiuus U 3Bykonoriomenue" bXX2wm, maboparopras ycraHnoBka "3a-
mmTa oT BuOpanumii" BXX4wm, nabopatopHas ycraHoBka "3BYKOW3OJSAIUS W 3BYKOIOTJIOIMICHHE"
BX2wm.



http://biblioclub.ru/index.php?page=book&id=450720
http://biblioclub.ru/index.php?page=book&id=496098
http://window.edu.ru/

9. Meroauyeckue peKOMEHAAUNH VISl CAMOCTOSITEIbHOM PadoThl CTYI€HTOB.

B mpouecce uzydeHus TUCIUTUIMHBI UCIIONB3YIOTCS TaKUE BUABI Y4eOHON paboTHI MO OT-
HOILIEHUIO K 00ydJaroleMycsi, Kak JEeKI1H, JJa0opaTOpHbIE 3aHATHS, a TAKXKE pa3IMyuHble BUIbI Ca-
MOCTOSITEILHON pa0OTHI 10 3aJJaHUIO TPEIO1aBaTesl.

MeToanuyeckne yKazaHus il 00y4YAOLIUXCS MPHU padoTe HAJA KOHCHEKTOM JIeKIUi
BO BpeMs IPOBeAeHNs JIEKIMH.

Jlexuusa — cucreMaTH4eckoe, MocieJ0BaTeIbHOE, MOHOJIIOTUYECKOE U3JI0KEHUE Mpernoa-
BaTeJeM y4eOHOro Marepuania, Kak MpaBUIIO0, TEOPETUIECKOro xapaktepa. [Ipyu moaAroToBke nek-
MU TIPENoJaBaTeNlb PYKOBOJICTBYETCSl pabouell mporpaMMoOi TUCIUILIMHBEL. B mporecce ekiuit
PEKOMEHIyEeTCSl BECTH KOHCIIEKT, YTO TO3BOJIUT BIOCIEACTBHH BCIIOMHUTH U3YYCHHBIH Y4eOHBIH
MaTepual, JOMOJHUTh COJEpKaHUE MPU CaMOCTOSATENbHON paboTe C JIUTEepaTypo, MOArOTOBUTh-
cs Kk 3auery. Crnenyer Takke oOpamiaTh BHUMAaHHE HAa KaTeropuu, GopMyIUPOBKH, PACKPHIBAIO-
HIMe COoJiepXKaHNe TeX WM WHBIX SBJICHUI U MPOLIECCOB, HAYYHbIE BBIBOJIbI U MPAKTUUYECKHE PEKO-
MEHIAINH, TTOJOXKHUTEIBHBINA OIMBIT B OPaTOPCKOM HCKyccTBe. JKenarenpHO OCTaBUTH B pabodmx
KOHCIIEKTaX I0JsI, Ha KOTOPBIX JeJaTh MOMETKH U3 PEKOMEHJI0BAHHOM JIUTEPATyphl, TOMOIHSIO-
[IFe MaTepuall MPOCITYIIaHHOMN JIEKINH, a TaKXKe MOTISPKUBAIOIINE 0COOYI0 BaXKHOCTh T€X WIH
MHBIX TEOPETUUYECKUX TTOTOKECHHI.

BBIBO/IBI TIO JIEKIIMU TIOJIBITOKHUBAIOT PAa3MBIIUICHUS MIPETOaBaTelis M0 Y4eOHBIM BOIPO-
cam. [IpenogaBaTens NPUBOJUT CIIUCOK HCIIOJIb3YEMBIX U PEKOMEHIyEMbIX HCTOUYHUKOB JIJISl U3Y-
YEeHUs KOHKPETHOHM TeMbl. B KoHIle Jieknu o0ydaromuecss UMEIOT BO3MOXKHOCTh 33J1aTh BOIIPOCHI
MPEToAaBaTeNIo MO TEME JIEKIIHH.

[Tpu dTeHuwn JNEKIM MO AUCHHUILTMHE MPENoAaBaTelb UCIOIb3YET dJIEKTPOHHBIC MYJIbTH-
MeauiiHble mpe3eHTanud. O0yJarommumMces NpeaoCTaBIseTcss BO3SMOKHOCTh KOMUPOBAHUS MPE3EH-
TaIUi 7151 CAMOIIOATOTOBKH U TIOJITOTOBKU K MTPOMEKYTOYHOM aTTeCTaIiy.

MeToanuyeckne yKkazaHus J1JI5 00y4arouxcsi Npu JIa0OPaATOPHBIX 3aHATHSX.

JlaGopaTopHble 3aHATUS PEATU3YIOTCS B COOTBETCTBUU C pabouuM y4eOHBIM IUIAHOM TpHU
MOCIIe0BATEIbHOM U3YyUYEHUH TeM AUCLUUIUIMHBL B X0/1€ MoAroToBKH K J1aOOpaTOPHBIM 3aHATHIM
o0yuyaromeMycs peKOMEHYETCsl U3YUYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMHUTHCS C JOTOTHUTENb-
HOM JMTEepaTypoil, HOBBIMU MYyONMKAIMSAMH B MEPUOJUYECKUX H3JaHUIX: KypHallaX, razerax u
T.1. [Ipn 3TOM crenyer yyecTh peKOMEHIAIMK IpenogaBaress U TpeOoBaHus yueOHOM mporpam-
MBI

PexomMenayercst Takxke qopabaThiBaTh CBOW KOHCIEKT JICKIIMH, JeNiasi B HEM COOTBETCTBY-
IOLIUE 3aITUCH U3 JINTEPATyphl, PEKOMEHI0BaHHOM MpernojaBaTesieM U IpeyCMOTPEHHON yueOHo
IporpaMMoil. 3aKaH4YMBaTh MOATOTOBKY CIIEAYET COCTaBICHHMEM IUIaHA (KOHCIEKTa) IO M3ydae-
MOMY MaTepuaiy (Bompocy). DTO MO3BOJIIET COCTaBUTh KOHIEHTPUPOBAHHOE, CXKATOE MPEICTaB-
JIEHUE 110 U3y4aeMbIM BOIIPOCAM.

MeToanuyeckne yKazaHus sl 00yYAKOIIMXCH M0 OCBOCHUIO CAMOCTOATEIbHOI pado-
ThI.

JHannas ¢opmMa pabOThl HAMpaBlIEHa HA CaMOCTOSTEIIbHOE M3yYEeHHE OOYJarOIIMMUCS OT-
JENBHBIX BOTPOCOB IO TeMaM yueOHOU AucuuIuinHbl. CamMocTosiTenbHas paboTa sBIseTcs 00s13a-
TENbHOU ISl KaXXA0ro o0ydaromerocs, ee 00beM MO0 JUCUUIUIMHE ONpelesieTcs TeMaTHYeCKUM
TUTAHOM.

[Ipu camocTrosTenpbHOM paboTe O0YyYAIOMIUNCS B3aMMOJCUCTBYET C PEKOMEHIOBAaHHBIMH
MaTepuaiaMy MPU MUHUMAIFHOM YYaCTUU TIPEToIaBaTers.

Pabora c auTeparypoii.

CamocrodarenbHas paboTta ¢ yaeOHMKaMH, yueOHBIMU TOCOOUSIMU, HAyYHOH, CIIPABOYHOM U
MOMYJISIPHON JIUTEpPaTypoil, MaTepualiaMi NEPUOAMYECKUX M3aHuil u MHTepHeTa, cTaTucTHYe-
CKUMHU JaHHBIMH sIBIIsieTCS HamOolee 3((HEKTHBHBIM METOAOM IMOJTYYCHUS 3HAHHMA, TO3BOJSET
3HAYUTEIILHO aKTHBH3WPOBATh MPOIECC OBJIAJICHHUS WHPOpPMAIHEH, crmocoOCcTByeT Oosee Tiry0o-
KOMY YCBOGHHMIO M3y4aeMOro marepuaia, GopMHpYyeT y oO0y4aroImuxcs CBOe OTHOLICHHE K KOH-
KpeTHo# mpobieme. M3ydas matepuan mo yuyeOHoW KHUTE (YU4COHHUKY, Y4eOHOMY ITOCOOHIO, MOHO-



rpaduu, u 7p.), CIEAYET MEPEXOANTH K CIEAYIONEMY BOIPOCY TOJBKO MOCIE IOJHOTO YSICHEHUS
IpeabIAYIIero, GUKCUPYS BHIBOJBI U BBIYMCICHHUSA, B TOM YHCJE T€, KOTOpPbIE B YdeOHUKE OIMyIle-
HBI WM Ha JICKIIUU JaHBI I CAMOCTOSATENFHOTO BbIBOIa. Oco00e BHUMaHNE 00ydaromuics 10-
KEeH 00paTHTh Ha ONpe/IeIeHne OCHOBHBIX MOHATHH Kypca. Hamo nmoapobHo pazdupaTh mpuMepsl,
KOTOpBIE MOSICHAIOT onpeeseHus. [1o1e3H0 COCTaBIATh ONMOPHBIE KOHCIICKTEHI.

BrIBobI, MONTyueHHBIE B pe3yJibTaTe M3y4YeHHs Y4eOHOW JIMTepaTypbl, PEKOMEHIYeTCs B
KOHCIIEKTE BBLICIATH, YTOOB! MPH MEPEYUTHIBAHUK MaTepHajia OHH JIydlle 3armoMuHamuch. [Ipn
CaMOCTOSITEIbHOM PELICHUH 3a/1a4 HY>KHO OOOCHOBBIBATh KaXKABIHM 3Tall PELIeHHUs, UCXOJIS U3 TEO-
PETUYECKUX TOJIOKEHHH Kypca. Bompocsl, KOTOpbIe BBI3BIBAIOT y 0Oydaromierocs 3aTpyJHEHHUE
IpU MOJTOTOBKE, NOJDKHBI OBITH 3apaHee C(OPMYIMPOBAHBI M O3BYYEHBI BO BpEMsl 3aHATUH B
ayAUTOPHH ISl JOTOJTHUTEIHHOTO Pa3bsICHEHUS MTPENOIaBaTEIICM.

MeToanuyeckune peKOMeHIAIUM JJIS MOAr0TOBKH K KOHTPOJILHOM padoTe.

KonTtponbHast paboTa sSBISIETCS OJHOM M3 COCTABIAIONUX YUEOHON NESATEIHHOCTH CTY/ACH-
Ta. [{enbi0 KOHTPOIBHOM pabOTHI SABISIETCS ONPEENICHNsI Ka4eCTBA YCBOCHHS Y4eOHOTO MaTepua-
7a. 3a7auu, CTOSIIME MEePE]] CTYIEHTOM IPHU MOATOTOBKE M HATMCAHUU KOHTPOJIbHOM padoThI:

1. 3aKkperuieHue MOTYyYEHHBIX PaHEE TEOPETUUECKUX 3HAHUM;
2. BbIpaOOTKa HAaBBIKOB CaMOCTOSTEIILHOM PabOTHI;
3. BBISICHEHHE TTOJTOTOBJICHHOCTH CTYJIEHTa K Oy IyIIei MpakTHIEeCKOM padoTe.

KoHTposnbHBIE BBIMOIHSAIOTCS CTYACHTAaMH B ay IUTOPUH, 1I0]] HAaOII0AeHUEM Tperno/iaBare-
1s1. Tema KOHTPOJIBHOIN pabOTHl U3BECTHA M MIPOBOIUTCS OHA MO CPABHUTEIHHO HENABHO M3YyYEH-
HOMy Marepuaiy. IlpenogaBarens TOTOBUT 3aiaHus JUOO MO BapuaHTaM, JTUOO MHIMBHIYaIbHO
Ui Kakaoro cryaeHTa. Ilo comepkaHnio paboTa MOXKET BKIIOYATh TEOPETUYECKUI MaTepHal,
3a[a4, TECThl, paCUeThl U T.II. BHIMOJIHEHUIO KOHTPOJIHHON pabOThI MPEANIECTBYET MHCTPYKTaX
npenoaasaTens. [IoAroTOBKY K KOHTpOJIEHON paboTe ciieayeT HauYMHATh C MOBTOPEHHS KOHCIEK-
TOB JICKIM, COOTBETCTBYIOILIETO pa3zesia yueOHUKa U y4eOHBIX ITOCOOHI 1o JaHHOM Teme.

MeToanyeckne peKOMeH/IAIUH CTYAeHTaM 15l OATOTOBKHU K 3a4eTy.

[TonroToBka CTYJJCHTOB K 3a4€Ty BKJIIOYAET TPU CTAIUU:

- caMoCTOsITeNIbHAs paboTa B T€UEHUE yUeOHOTO To/1a (ceMecTpa);
- HEMOCPECTBEHHAs MOJATrOTOBKA B JIHU, IPEILIECTBYIOIIUE 3a4eTy;
-TIOITOTOBKA K OTBETY Ha BOIIPOCHI, COJepKaIUecs B OniIeTe.

[TonroToBky kK 3aueTy HEOOXOIUMO IiefiecO00pa3HO HayaTh C IUIAHUPOBAHUS M MOJIO0pa
HOPMaTHBHO-IIPABOBBIX HCTOYHUKOB M JIUTEpaTypsl. IIpexae Bcero, cieayeT BHUMATEIBHO Tepe-
YUTaTh YU4EOHYIO IPOrpaMMy U MPOrpaMMHBIE BOIIPOCHI JUIsl IOJATOTOBKU K 3a4eTy, YTOOBI BbIE-
JWUTH U3 HUX HauMEHee 3HaKoMble. Jlanee MOmKeH CieoBaTh 3Tall MOBTOPEHHS BCETO MPOTPaMM-
Horo Matepuaina. Ha 3Ty paboty neisecooOpa3Ho OTBECTH OOJIBIIYIO YacTh BpeMeHU. Cienyromum
9TAIOM SIBJISIETCSI CAMOKOHTPOJb 3HAHUS M3YYEHHOTO MaTepuana, KOTOPBII 3aKII04aeTcsi B yCT-
HBIX OTBETAaX Ha MPOrpaMMHBIE BOIPOCHI, BBIHOCHMbIE Ha 3ayeT. Te3uchl OTBETOB Ha Hamboiee
CIIOJKHBIE BOIIPOCHI JKEIAaTEIFHO 3alKcaTh, TaK KaK B MPOIECCE 3aIHMCH BKIIOYAIOTCS JOTOIHU-
TEJIbHbIE MOTOPHBIE pecypchl namsaTH. [IpennoxeHHas MeToIuKa HEMOCPEACTBEHHOM OrOTOBKU
K 3a4eTy MOXeT OBITh M M3MEHEHa. Tak, JUII CTYJEeHTOB, KOTOPBIE CUUTAIOT, YTO OHU YCBOWIN
IPOTPaMMHBIM MaTepHuaj B OJHOM 00bEMe U yBepeHBI B IPOYHOCTHU CBOMX 3HAHHM, 1OCTaTOYHO
Oeryoro moBTropeHus: yueOHoro Mareprana. OCHOBHOE BpeMsl OHU MOTYT YACIHUTh yIIIyOJIeHHOMY
U3YYEHUIO OTACIbHBIX, HaOOJIee CIOKHBIX, TUCKYCCHOHHBIX MpobieM. Jlurepatypa sl mOAro-
TOBKH K 3a4eTy OOBIYHO peKOMeHayeTcs mpenogasareneM. OHa Takke yka3aHa B y4eOHOH Impo-
rpamMme TUCHMIUINHBL. OJHO3HAYHO CKa3aTh, KAKUM MMEHHO YYEOHMKOM HYXXHO MOJIb30BaThCS
JUISl TIOATOTOBKU K 3a4eTy, Helb3s, TOTOMY YTO YYEOHWKH MHIIYTCS Pa3HBIMH aBTOpaMH, Mpe.-
CTaBISIOUIMMHU CBOIO, HHOTJA OTIIMYHYIO OT JAPYTHX, TOUKY 3pEHUS MO Pa3InYHBIM HAy4YHBIM IIPO-
6nemam. [ToaToMy 11 MOTHOTH! yueOHOM MH(DOPMAUHU 1 ee CPaBHEHHMS JTy4lle HCIOIb30BaTh HE
MEHee JIByX yU4eOHHUKOB (Y4eOHBIX TOCOOUIR).



CtyneHT caMm BIpaBe MPHUACPKUBATHCS JIOO0H M3 MPEICTABICHHBIX B YUYEOHHMKAX TOYEK
3peHusl MO CIOPHON TpobiieMe (B TOM 4YHCIE OTIMYHON OT MO3WIIMU TPENoaaBareis), HO MpHU
YCJIOBHH JOCTaTOYHOW Hay4HOM aprymeHTanuu. Hanbomee onTuMaabHBI IS MIOJATOTOBKH K 3a4e-
Ty y4eOHUKHU U ydeOHBIE TOCOOHS, peKOMEH10BaHHbIe MUHUCTEPCTBOM 00pa30BaHuUs M HAYKH.

OCHOBHBIM MCTOYHHMKOM TIOJITOTOBKH K 3a4eTy SIBISICTCS KOHCIIEKT JICKIMi. Y4eOHbI Ma-
Tepual B JICKLIUU JACTCS B CUCTEMATU3UPOBAHHOM BHJI€, OCHOBHBIE €T0 MOJIOKEHUS JeTaTU3UPY-
I0TCSI, TIOJIKPETUISIOTCS COBPEMEHHBIMH (haKTaMH M HOPMATUBHOUN MH(OpMaIued, KOTOpbIe B CHITY
HOBU3HBI, BO3MOXKHO, €Ill¢ HE BOILIA B OMYOJIMKOBaHHBIC TIEUYaTHBIC NCTOYHUKH. [IpaBMIIBHO CO-
CTaBJICHHBIN KOHCTEKT JIEKIIMH COACPKUT TOT ONTUMAJIbHBINA 00heM HH(pOpPMaIlUK, Ha OCHOBE KO-
TOPOTO CTYJCHT CMOXET MPEACTABUTH cebe Bech yueOHbI Matepual. CieayeT TOYHO 3aIIOMHUHATh
TEPMHUHBI U KaTETOPUH, MOCKOJIBKY B MX OMPEACICHUSX COACPIKATCS MPU3HAKU, MO3BOJISIOIINE
YSICHUTb UX CYIIHOCTb U OTJIMYUTH 3TU MOHATUSA OT APYyrux. B Xoje MOATOTOBKM K 3a4eTy CTy-
JIEHTaM He00X0IMMO oOpaIaTh BHUMaHUE HE TOJIBKO Ha YPOBEHb 3alIOMUHAHMSI, HO M Ha CTENEHb
MOHUMAaHUS KaTETOPH U PEabHBIX IOPUINYECKUX TPOOIeM. A 3TO JOCTUTAETCS HE MPOCTHIM 3a-
YYMBAaHUEM, a YCBOCHHUEM IPOYHBIX, CUCTEMATU3UPOBAHHBIX 3HAHUH, AHATUTUYECKUM MBIITUICHH-
eM. CnenoBaresibHO, HEMOCPEICTBEHHAS! MMOJrOTOBKA K 3a4€Ty JIOJKHA B PA3yMHBIX MPOMOPLHUIX
codeTarb W 3allOMHUHAHWE, U TTOHUMaHWE MPOrPaMMHOI0 MaTepuaia. B 3TOT mepuoj mojae3HbIM
MOKET OBITh OOIICHHE CTYICHTOB C MPEMOAABATEISIMU 0 JUCIUILINHE HA KOHCYJIbTAIUAX.

10. MeToanueckue peKOMeH 1A UM J1JIS1 TIPenoaaBaTesIs.

OCHOBHBIM TpeOOBaHHWEM K MPEMOAABAHUIO JUCHMIUIMHBI SBISIETCS TBOPYECKUH, IMpPO-
0JIEMHO-IMAJIOTOBBI TOAXOJI, MO3BOJIAIOIIUM IMOBBICUTh HHTEPEC CTYIEHTOB K COJAEPIKAHHUIO
y4eOHOro MaTepuaia.

OcHoBHas opMa U3ydeHHs U 3aKPEIUICHUs 3HAaHUH IO 3TOM JUCLUIUIMHE — JIEKIMOHHAs,
nabopaTopHas U npakTudeckas. [IpernonaBaTens TOMKEH MOCIEAOBATENFHO BBIYUTATh CTYICHTaM
pA JIEKIMH, B XOZ€ KOTOPBIX CIELYET COCPENOTOYNTH BHUMAHHUE HA KIIIOYEBBIX MOMEHTaxX KOH-
KpPETHOTO TEOPETUYECKOT0 MaTepuaia, a TaK)Ke OpraHU30BaTh MPOBEACHUE NMPAKTUYECKUX 3aHS-
TUI TakuM 00pa3oM, 4TOObl aKTHBHU3UPOBATh MBIIUICHUE CTYJEHTOB, CTUMYJIUPOBATh CaMOCTOS-
TEJIbHOE M3BJICUEHUE UMU HEOOXOAUMOW MH(POpPMALUU U3 PA3IUYHBIX UCTOYHUKOB, CPAaBHUTEIb-
HBII aHAJIN3 METOJIOB PEIIEHUH, COOCTaBIEHUE MOIYYEHHBIX Pe3yIbTaToB, (POPMYJIUPOBKY U ap-
TYMEHTALUIO0 COOCTBEHHBIX B3IJIS0B HA MHOTHE CITIOPHBIE TIPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUH O AMCLUUIUIMHE COCTAaBIJIAIOT JIeKUUU. B mpouecce oOyueHus
CTYZCHTOB UCIOJb3YIOTCS Pa3IMYHbIC BUABI YUCOHBIX 3aHATUHN (AyJJUTOPHBIX U BHEAYTUTOPHBIX):
JEKIMH, CEMUHAPCKHUE 3aHATHS, 1a0opaTopHble paboThl KOHCYJIbTAlMK U T.A4. Ha nepBoM 3aHsTun
10 JTaHHOHM y4eOHOM MUCHUIIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C IMOPAIKOM €€ M3YUeHHs,
PacKpBITh MECTO M POJIb AUCLHUIIIMHBI B CUCTEME HAYK, €€ IMPAKTHYECKOE 3HAYCHHE, JOBECTU 0
CTYACHTOB TpeOoBaHuUs KaeaAphl, OTBETUTH HA BOIIPOCHI.

IIpy moAroToBKE K JIEKIMOHHBIM 3aHATHAM IO Kypcy «be30macHOCTb XU3HEICSATEIBHO-
CTH» HEOOXOJIUMO MPOAyMaTh IJIaH €ro MPOBENEHUs, COep)KaHHE BCTYNHUTENbHOM, OCHOBHOU U
3aKJIIOYMTEIBHOM 4acTH JIEKIIMU, 03HAKOMUTBCS ¢ HOBUHKaMM y4eOHOHW M METOIMYECKOH JIuTepa-
TYypbl, MyOIUKAIUAMHU EPUOTUUECKOM IeYaTu 1Mo TeMe JEKIIMOHHOTO 3aHATHS, ONPEIeTUTh Cpe-
CTBa MaTepUaIbHO-TEXHUYECKOIO 00ECIIeUeHMs! JIEKIIMOHHOTO 3aHATUS U MOPSIOK UX UCIOJb30-
BaHUs B XOJI€ YTCHHUSI JIEKLIUU. Y TOUHUTD IJIaH NPOBEJACHMS IIPAKTUUECKOTO 3aHATHUS 110 TEME JIEK-
L1U.

B Xxoze NeKuMOHHOTO 3aHATHUS MPENoAaBaTeNb JOJDKEH Ha3BaTh TeMy, Y4eOHbIE BOIIPOCHI,
O3HAKOMUTH CTYACHTOB C IIEPEYHEM OCHOBHOM U JOTIOJHUTEIBbHON JIUTEPATYPBI IO TEME 3aHATHUS.

Bo BcTynuTensHON yacTu JEKIUH 000CHOBATh MECTO U POJIb N3y4aeMOW TeMbI B y4eOHOM
JUCLUIUIMHE, PACKPBITh €€ MpaKkTU4ecKoe 3HaueHue. Eciu unraeTcst He nmepsas JIeKLus, TO Heoo-
XOIMMO YBSI3aTh €€ TeMy C MpebIaylIei, He HapyIlast JOITMKH U3JI0XKEeHUsT y4eOHOro Marepuana.
Jlekuuio cienyeT HauuHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep, TEMY M Kpyr T€X BOIIPOCOB,
KOTOpBIE B €€ X0 OyAyT paCCMOTPEHBIL.



B ocHOBHOI1 yacTy JeKIMHU CIIeAyeT PacKpbITh COAEpKaHNE y4eOHBIX BOIPOCOB, aKIIEHTHU-
pOBaTh BHHMaHHE CTYJIEHTOB Ha OCHOBHBIX KaTETOPHX, SBJICHUAX U Ipoleccax, 0COOCHHOCTIX
UX IPOTEKaHMs. PacKkphIBaTh CYIIHOCTh M COJICP)KaHHE PA3IMYHBIX TOYEK 3pCHUS M HAYYHBIX TOA-
XOJIOB K OOBSICHEHHUIO TE€X WJIM MHBIX SBJICHUN U mpoueccoB. CreayeTr apryMeHTUPOBAHO 00OCHO-
BaTh COOCTBEHHYIO MO3HIHIO MO CIIOPHBIM TEOPETHYECKHM Bompocam. IIpuBoauts nmpumepsl. 3a-
JlaBaTh MO XOAY HM3JIOKEHUS JICKIIMOHHOTO MaTepHraja pUTOPUYECKHE BOIPOCHI U CAMOMY J1aBaTh
Ha HUX OTBET. JTO CIIOCOOCTBYET aKTHBH3AIMH MBICIUTEIBLHON JESTEIBHOCTH CTYACHTOB, MOBBI-
IICHUIO X BHUMAHHUS U MHTEpeca K MaTepuaiy JIKLUH, ee coaepkanuto. [Ipenogasarens qomKeH
PYKOBOAMTH pabOTOH CTYZACHTOB MO KOHCIIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuaa, Mo J9epKUBaTh
HEOO0XOIMMOCTh OTPaKEHHS B KOHCIIEKTAaX OCHOBHBIX MOJOXKEHUH U3ydyaeMOl TeMbl, 0c000 Bbljie-
JIsisl KATETOPUIHBIN armapar.

B 3akmounTenbHO yacTu JIeKUMU HeoOXoauMo chopMyITupoBaTh OOIIME BBIBOABI 11O Te-
M€, PacKpBIBAIOIINE COIEPKaHNE BCEX BOIPOCOB, IMOCTABICHHBIX B JeKIUU. OOBSIBUTH IIaH OYe-
PEIHOTO0 CEMUHAPCKOTO MITH JIAOOPATOPHOTO 3aHATHS, aTh KPaTKUE PEKOMEHAIMHU 10 TOATOTOB-
K€ CTyJICHTOB K CEMHHApy Wi JlabopaTopHoi padote. OnpeaenuTs MeCTO ¥ BpeMsl KOHCYJIbTaI|N
CTYZCHTaM, MOKEJIABIIMM BBICTYIIUTh Ha CEMUHApE C JAOKJIaJaMHu U pedeparaMu Mo aKTyaJbHBIM
BOITPOCAM OOCYKJIa€MOM TEMBI.

Llenb MpaKkTUYECKUX 3aHATUH - 00ECHEeUnuTh KOHTPOJIb YCBOGHHS Y4eOHOro marepuaia
CTy/IEHTaMH, PacCIIUpEHHUE U YriyOJieHHe 3HAHUM, TOyYCHHBIX UMH Ha JIGKIUSIX U B XOJE CaMO-
crosiTenbHOM padoThl. [loBbieHue 3pPEeKTUBHOCTH MPAKTUYECKUX 3aHATHIA JOCTUTACTCS ITOCPE/-
CTBOM CO3/IaHHsI TBOPYECKOW OOCTaHOBKH, PACIHOJAraioniell CTy/[EHTOB K BBICKA3bIBAHUIO COO-
CTBEHHBIX B3TJISIIOB U CYXJEHUH MO 00CYXJaeMbIM BOIIPOCAM, KEJIAHUIO y CTYAEHTOB MOPado-
TaTh y JOCKH IIPU PEIICHUH 3a/1a4.

[Tocne kaxmoro JEKIMOHHOIO, JTAOOPAaTOPHOTO 3aHATHUS CHIENaTh COOTBETCTBYIOIIYIO 3a-
IHCh B XXypHaJlaX ydeTa MOCEIIaeMOCTH 3aHSTUI CTyIEHTAaMH, BBIICHHTH y CTapoCT y4eOHBIX
TPy IPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHX. [[pOBOAUTH rpynmoBbie ¥ MHINBUAYAJIbHBIC
KOHCYJIBTAIIMH CTYJCHTOB II0 BONPOCAM, BO3HHKAIOUINM Y CTYACHTOB B XOJ€ MX ITOJTOTOBKH K
TEKyIeH W MPOMEXYTOYHON aTTECTAlMU MO y4eOHOH MUCHMIUIMHE, PEKOMEHJ0BaTh B MOMOIIb
ydeOHBIC U APYTHE MaTepHaIIbl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

W3ydenune MUCIMITIMHGI 3aBepiiaercs: 3adeToM. OIeHKa BBICTABISETCS MIPENoIaBaTeNieM 1
00BsaBIsIeTCs Tocie oTBeTa. llpemonaBaTenb, MPUHUMAIONMK  3a4€T, JIMYHO HECET OTBETCTBEH-
HOCTb 32 NMPaBHJILHOCTh BHICTABIICHHS OIICHKH.
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TMMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTH KOMIIETEHIIAIA

Tabmuma 1

be3onacHocTh KU3HEAEATEILHOCTH

®I'0OC BO 38.03.03 YmpasneHue nepcoHalIoM

B npouecce 0OCBOCHUA [laHHOﬁ JUCHUIUIAHBL CTYACHT q)OpMI/IpyeT 1 AEMOHCTPUPYCET CIICAYIOIIUEC oﬁmeKan,Tyle,le KOMIIETCHIINH

KOMIIETEHIIUAN IlepeyeHb KOMIIOHEHTOB TexHoaorus ¢op- ®opma CreneHu ypoBHel 0CBOEHHS
I/IHI[EKC OPOPMYJINPOBKA MHPOBaHMUA KOMIIEC- OICEHOYHOI' 0 KOM]’[eTeHHHﬁ
TeHIU i cpeacrpa**

VK-8 | CriocobeH co3naBaTh U MOAICPKUBAThH B 3HATH: JIEKIINS, JTabopaTop- K/P (T), BOCIIPOU3BOJICTBO IOJTyIEH-
MTOBCETHCBHOM KU3HH U B MPo(eccHoHallb- | KIaCCH(DUKAIMIO U UCTOYHUKH YpPE3BHIYAN- Has paboTa, caMmo- P, 3auer HBIX 3HaHUH B XOJI€ TEKYIIETO
HOW JIeATENEHOCTU O0€30TaCHBIC YCIOBUS HBIX CHTYaIlUil MPUPOTHOTO U TEXHOTCHHOIO | CTOsITENbHas paboTa KOHTPOJISI ¥ IPaKTUUECKOE
YKU3HEESITENIbHOCTH JUIsl COXpaHEHUS TIpHU- MPOUCXOXKICHUS; TPUYUHBI, MPUIHAKA U K/P (T), MIPUMEHECHHE TIOTYYEeHHBIX
POJTHOM cpeibl, 00ECICYCHHsT YCTOWYHBOTO MOCJIEICTBHS OITACHOCTEH, CIIOCOOBI 3aIlUThI P, 3auer 3HaHMM, B IPOLIECCE MOATO-
pa3BUTHsI O0IIECTBA, B TOM YHCJIC MIPU YTPO- | OT YPE3BBIYAMHBIX CHUTYallWid; OMACHBIC W TOBKH K JJAOOPaTOPHBIM pado-
3¢ U BOSHHKHOBCHHH YPE3BBIYAMHBIX CUTya- | BpeAHBbIC (haKTOPHI M MPHHIUIBI OpraHU3a- K/P (T), Tam.
Ui 1 BOGHHBIX KOH(JIUKTOB nuu 0E30MacHOCTH TpyHa Ha MPEANPHATHH, P, 3auer

TEXHUYECKHUE CPEACTBA 3aIlUMTHl JIOAEH B
YCIIOBUSIX YPE3BbIYAHOMN CUTYaLUH.

yMeTh:

TOJICPKUBATh OE30MaCHBIC YCIOBHS JKH3-
HEZESTENbHOCTH; BBISBISATh IPU3HAKY, TPHU-
YUHBI U YCIOBHUS BO3HUKHOBEHUS YPE3BBI-
YaWHBIX ~ CHUTyalui; HMICHTU(UIUPOBATH
omacHble U BpeIHbIC (DAKTOPHI B paMKax
OCYIIECTBIIIEMOH JIESTENHHOCTH; OIIEHUBATh
BEPOSITHOCTh BO3HUKHOBEHMSI MOTEHIIMAIb-
HOM OIACHOCTH M MPUHUMATh MEpPHI IO €€
MpeLynpexaCHHUIO.

BJIAJETh:

METOJaMi TPOTHO3WPOBAHUS BO3HUKHOBE-
HUSl ONACHBIX WM YpPE3BbIYANHBIX CHUTYya-
LM{A; HaBBIKAMU IO MPUMEHEHHUIO OCHOBHBIX
METOJIOB 3allUThl B YCIIOBUSIX Upe3BblUaii-
HBIX CUTYaluH;

**. CoxkpauieHus: opM OLIEHOUHBIX CPEICTB CM. B IpriiokeHnu 2 k PIL.




IlepeyeHns TeM AJ1s1 NOATOTOBKH pedepara nmo rucunmiinHe «besonacHocrs
KU3HEAEATEeIbHOCTI.

Peghepam nanpasnen na oyenxy yposus oceoeHus 3HAHUL U YMEHUU, NOIYYEHHbIX 8 PAMKAX NPOQeCcCUOHANbHBIX

Kpurepun ouenku pedepara

xomnemenyuii YK-8

3 0anna

4 6an1a

5 6anoB

O0mas napopmanus

Hudopmanus u3noxeHa
gacTuyHO. B pabote uc-
MOJIb30BAH TOJILKO OJIUH

pecypc.

JlocTaTO4YHO TOYHAS MH-
¢dhopmanus. B pabore uc-
I0JIE30BaHO 00JjIee 0OHOIO

pecypca.

IpencraBnenuas uHPOP-
Malus KpaTKa U SICHa, T0JI-
HOCTBIO COOTBETCTBYET
TeMe paboTel. B pabore
HCIIOJIB30BaHO 00JIee OQHO-
ro pecypca.

CTeneHb pacKpbITHS
MpoodJIeMbI

Tema packpbiTa HE TIOJHO-
cto10. [Ipouecc pemenus
POOJICMBI HETIOJTHBIH.

Tema packpbiTa IpaKTHie-
cku nosHOCThIO0. [Ipornece
pelIeHHs 3aBepLIeH.

Tema packpbiTa MaKkcH-
MalibHO ToJiHO. [Tpotecc
pelIeHHsI 3aBEPILEH.

Odopmaenue

[Ipe3enTanus TeXHUYECKH
BBINOJIHEHA BEPHO (JICTKO
YUTAEMBIN TEKCT, IPUEM-
JIEMOE COYETaHHeE I[BETA
TekcTa u (ona). Crai sl
MIPOCTHI B TIOHUMaHHH.

[pe3eHTanus TeXHUYECKU
BBITIOJTHEHA BEPHO (JIETKO
YUTAEMBIH TEKCT, IPHEM-
JIEeMO€ COYETaHHUe IBeTa
Tekcra u (oHa). Mcnonszo-
BaHBI HEKOTOPBIC 3P PEKTHI
u ¢onsl. Calip! IPOCTH B
NOHMMAaHHH.

[Ipe3eHTanus TeXHUYECKU
BBITIOJTHEHA BEPHO (JIETKO
YHUTaEeMBII TEKCT, IpHeMJIe-
MOE COueTaHHe 1IBEeTa TeK-
cra u ¢oHa). Mcnons3osa-
HBI 2P PeKTHI, HOHBI, Tpa-
(UKH U 3BYKH, aKLIEHTHPY-
I0Ie BHUMaHHE Ha U3JI0-
JKeHHOW WH(POpMAaLnu.
Cuaifpl mpocThl B TIOHUMA-
HHU.

HN3noxenue MaTtepuaJjaa

IIpesenTanmonnsie cnai-
IIbI HE COJIEpIKAT CXeMa-
TUYHBIX (PUCYHOYHBIX)
M300paKeHHI U TIEperpy-
YKCHBI TSKCTOM, MPEJICTaB-
JISIOIIUM CO0Oii 1eIbIe
MIPEUIOKCHUSL.

IIpe3enTarmonnsie cnanpl
coJllepKaT CXeMaTHYHBIC
(pucyHouHbIe) n300paKe-
HUI HO MeperpyKeHa mosc-
HUTEIHHBIM TEKCTOM.

IIpe3enTanmoHHbIe ClANIBI
COJIepIKaT TOJILKO CXeMa-
TUYHbIE (PUCYHOUHBIE)
n3o0paxenus. Tekct Mu-
HUMaJseH. Bce komMeHTa-
PHH IAIOTCS CTYICHTOM IIPH
3alIuTe.

1. [Ipeamer, ens u 3amaun 0€30MACHOCTH KU3HEICATSTLHOCTH.

2. AKCHOMBI 0 IOTCHIIMAIILHOMN OIMMACHOCTH TEXHOC(EPHI.

3. OcHoBHBIC TOHATHS U Kiaccudukanus pucka. [IpueMaemsiii puck.

4. [IpuHIMIBI, METOABI U CpeACTBa 0OecTeueHus: 0€30MaCHOCTH.

5. 3ammra rnpu padoTe ¢ coCyaaMu, padOTAIOIIUMH IO TaBJICHUEM.

6. XapaKkTepucTUKN OCHOBHBIX (DOpPM JIeATeNbHOCTH uenoBeka. Hamex-
HOCTb Y€JIOBEKA KaK 3B€HA CIIO)KHOM TEXHUYECKOW CUCTEMBI.

7. [IpousBonacTBeHHass cpena U yciaoBus Tpyla. OnacHble M BpEIHbBIC
npou3BoACTBEHHBIE pakTopbl. Kinaccudukarms.

8. [Ipou3BOACTBEHHBIA TpaBMaTU3M, OCHOBHBIE MPUYMHBI MPOU3BOJ-
CTBEHHOT'O TpaBMaTU3Ma.

9. PaccnenoBanue m yder HecuacTHBIX ciiydaeB. KonmuecTBeHHas Xa-

pPaKTepUCTUKA TpPaBMaTHU3Ma.

10.

Hus. Biusaue BpCAHBIX BCHICCTB HA OPpraHru3M 4YCJI0BCKaA.

11.

CTBCHHOI'O ITIOMCIICHU . KHaCCI/I(i)I/IKaHI/ISI BpPCIHBIX BCHICCTB.

12.

3arpsi3HEeHHE BO3ayxa paboyel 30HBI MPOU3BOJICTBEHHOT'O TOMEIIIEe-
HopMmupoBaHue coaep:kaHusi BpeAHbIX BEHIECTB B BO3/IyX€E MPOU3BO/I-

ITapameTpbl MUKpOKIMMAaTa M MX BJIMSHUE HAa OPraHU3M YEJIOBEKA.
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HopmupoBanue napaMmeTpoB MUKPOKIMMATA.

13. TemmoBoit 0OMEH YeI0BeKa C OKPYKAIOIICH CPEIOi.

14.  Meroasl 3a1IUTHl OT UICTOYHUKOB JIYYUCTOM TEIJIOTHI.

15. Onpenenenune U BUIbl BEHTWISILUU. TpeOoBaHUS K CUCTEME BEHTHIISI-
1005058

16. Bunbl ecrectBeHHOW BeHTWIsIUKU. CyIIHOCTH aspauuu. Pacder aspa-
1007138

17. Omnpenenenne pacxona Bo3ayxa npu aldpamuu. [Ipenmyinectsa u He-
JNOCTATKHU a’paLlHH.

18. Bunasl Mexannueckoil BeHTHWIALINHA. CXEMBL.

19. MecTHas BEHTWIALHA.

20. MeTtoasl pacuera KOJIMYECTBA BO3/1yXa 00ICOOMEHHON BEHTUIISIIIH.

21. OromieHne U KOHAUIIMOHUPOBAHHUE BO3yXa.

22. 3agaum u knaccuduUKaiys MPOU3BOJACTBEHHOTO ocBemleHus. Tpebosa-
HUS K CHCTEME OCBEILCHUS.

23.  CBETOTEXHUYECKHUE XAPAKTEPUCTUKHU OcBenieHusa. HopmupoBanue nc-
KYCCTBEHHOT'O OCBEILIEHUS.

24.  Buapl cBETHWIIBHUKOB. MIX XxapakTepucThKa U ()yHKIIHH.

25. Merozapl pacuera HCKyCCTBEHHOTO OCBEILICHHS.

26. Buabl €CTECTBEHHOrO MPOU3BOACTBEHHOIO OCBEIICHUS. MeTobl pac-
yeTa.

27. Illym. OCHOBHBIE XapaKTEPUCTUKHU IIyMa.

28. Knaccudukamus myma (I'OCT 12.1.003). Bausinue myma Ha opra-
HU3M YEJIOBEKA.

29. HopmupoBaHnue mryma.

30. Meroasl U cpelicTBa 3alUTHI OT LIyMa.

31. Meroasl 3ByKOU30JISILIUU U 3BYKOIOTJIOLIEHUS.

32. Hctounuku uHdpa- u yabTpa3Byka. MeToIbI 3aIIUTHI.

33. Omnpenenennie BuOpauuu. VICTOUHMKM W NPUYUMHBI BO3HHUKHOBEHUS
BuOpanuu. Knaccuduxarus sudpamuu ('OCT 12.1.012).

34. ®usznyeckue XapaKTepUCTUKN BUOPALIUU.

35. JleiicTBue BHOpanuu Ha OPraHU3M YeIOoBeKa. TE€XHUYECKOE U TUrue-
Huyeckoe HopmupoBanue Buopamuu (I'OCT 12.1.012).

36. MeTozpl 3alUTHI OT BUOPALIHH.

37. Meroasl BUOpOaeMITIPUPOBAHUS U BUOPOU3BOJISIITUH.

38. Buabl BO3AEHCTBUS 3JIEKTPUYECKOIO TOKAa HA OpPraHW3M YEJIOBEKA.
Buapl anekTpoTpaBM.

39.  @axkTopsl, BAUSIOIIME HA UCXO/I MOPAKEHUS YEITIOBEKA DIEKTPUYECKUM
TOoKOM. [IoMOI1Ib YENTOBEKY, OKA3aBIIETOCSA MO BO3IEHCTBUEM TOKA.

40. OCHOBHBIE IPUYNHBI TOPAKEHUS YEIIOBEKA DIICKTPUUECKUM TOKOM HA
npousBoacTBe. Kinaccuukanus mpou3BOJACTBEHHBIX IOMEIICHUNH MO CTENEeHU
OMACHOCTHU MOPAKEHUS dJIEKTPUUECKUM TOKOM.

41. SlBrmeHus mpU CTEKaHUM SJIEKTPUYECKOIO TOKa B 3eMit0. Pacnpenene-
HUE NOTEHIMAJIa HAa TIOBEPXHOCTH 3EMIIH.
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42. Hanpspkenue npukocHoBeHus. HanpsbxkeHue mara.

43.  BuIpl 2IEKTPUUECKUX CETEN. AHAIN3 MOPAXKEHUS IEKTPUUECKUM TO-
KOM B DJIEKTPUYECKHUX CETSX.

44. Mertoapl 3alIUATH OT NOPAKEHHUS JIEKTPUUECKUM TOKOM.

45. 3ammTHOE 3a3emiieHHE. Tunbl 3azemisironux ycrporctB. Hopmupo-
BAaHUE COMPOTHUBIICHUS 3a3€MJIIIOIIUX YCTPOMUCTB B DIEKTPUUECKUX CETSIX.

46. 3ammMTHOE 3aHyJEHUE. 3AMMUTHOE OTKJIIOUYCHHUE.

47.  3ammuTa OT MH(PPAaKPACHOTO U yIbTPa(UOIETOBOIO U3ITYUYEHHUS.

48. 3amuTa ipu padboTe C Tazepamu.

49.  3ammuTa OT 3JE€KTPOMATHUTHOTO U3ITy4YEHHUS.

50. [Iloxapnas mnpodwunaktuka. MeponpusTus, OCYIIECTBISEMbIE s
NpeAOTBPAIICHUS [10XKapa HA MPEAIPUATHUAX.

51. IIpouecc ropenus. @akTopsl, HEOOXOIUMBIE JJIS ITPOIIECca TOPEHHUS.

52. Kareropuu npeanpusTHil MO MOXKapoonacHOCTH. OTHECTOMKOCTh U
IIPEAEN OTHECTOMKOCTH KOHCTPYKIIHA.

53. IIpoTuBOMOXapHbIE MEPOIPUATHUS, KOTOPbIE OCYIIECTBIISIIOT MIPHU MPO-
€KTUPOBAHUU MPOMBIILIEHHOTO 00BEKTA.

54. Orserymamue BeulectBa. CpeAcTBa TyLIEHUS MOXKapa.

55. ITloxkapnas curHanu3amnus.

56. Buabl ¥ noKa3aTenu 4Ype3BbIYaHBIX CUTYalUH.

57. OOume cBeAeHUs 0 CPEACTBAX MOPAKEHUS IPU BOCHHBIX JEHCTBUSIX.

58.  VYcroitunBocTh (yHKIIMOHUPOBAHUS OOBEKTOB YKOHOMHKHU B UPE3BBI-
YalHBIX CUTYAaIUsX.

59.  OcHOBHbIE CIIOCOOBI 3aIIUTH HACETICHHS B UYPE3BbIUANHBIX CUTYAIUSX.

60. JluxBumanus mocaeaCTBUNA YpE3BbIUYAUHBIX CUTYaIUM.

61. VYmpaBnenue 0€30MaCHOCTBIO >KU3HEAESATENbHOCTU. [ocyaapcTBeH-
HBIN 1 00IIECTBEHHBIN HA30D 32 COCTOSTHUEM OXPaHbl TPY/a.

62. Opranuzanusi 6€30MacCHOCTH TPyJa Ha TPOU3BOJICTBE.

63. Cucrema cTaHIapTOB OE30MACHOCTH TPYa.

64. Opranuzauusi NpoBEIEHUs ATTECTallUd padOYMX MECT MO YCIOBHUSAM
Tpya.

65. 3arparbl HA 3alIUTHBIE MEPOTIPUSITHS TIO OE30MACHOCTU TPYAa.
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@oHJ BONPOCOB /Uil KOHTPOJILHOI padoThl B opMmaTe 0JJAaHKOBOIO TECTHPO-
BaHMA 10 JAUCUHMILINHE «be30nacHocTh KU3HEeAeATeILHOCTH.

Koumponvnas paboma 6 ghopmame 61anK08020 mecmuposanus Hanpasierue Ha OYeHKY YPOBHS 0CE0EHHO-
cmu 3Hanull no oucyuniure «besonacHocmo dcusHeOesmenrbHOCMUY, NOJYUAeMbIX 8 X00e 0C80eHUs KOMNemeHYuu
VK-8.
Kasicoomy cmyoenmy npeonacaemcsa komnaexm mecmoguix 3a0anuti uz 20 60npocos, 8blOpaHHbIX CIyYali-
HbIM 00pA30M U3 CRUCKA.

Kpumepuu oyenxu ucnonvsyromes cnedyrowue: «omauunoy - 20-18 npasunisHvix omeemos, «xopouioy - 17-
15 npasunvuvix omeemos, «yoosremeopumenvroy 14-10 npasunvbivlx omeemos,; «He YO08IemEOPUMENbHO» MeHee

10 npasunvrvix omeemos.

1. Ilo onpeodenenutro «bezonacnocme sHcuznedeaAmeabHOCHMU - IMO HAYKA 0 KOMPOPMHOM U
0e30nacHom 63aumo0eiicmeul 4en06eKa C ....»:

a) TexHochepoii;

0) MPOM3BOJCTBEHHOU CPEIOiA;

B) OBITOBOM Cpenoi;

I') IpUPOIOH.

2. Ilo onpeodenenuro «be3zonacnocmy - 3mo cocmoanue 00veKma 3aujumol, nPU KOmMopom
6030elicmeue Ha He20 6cex NOMOKO8 6euiecmed, IHepzuu U UHGopmayuu He npeevluiaem
R

a) MpeJeNbHBIX 3HAUCHUI;

0) MaKkCHMaIbHO JOMYCTUMBIX 3HAUCHU;

B) MUHUMAJIbHO JIOIYCTUMBIX 3HAUCHMUIA;

') U3BECTHBIX 3HAYCHUM.

3. Ilo onpeoenenur «Upezsviuaiinaa cumyayus (4C) — cocmosanue, npu Komopom 6 pe-
3yIbmame 603HUKHOBEHUA UCHIOYHUKA YPE38bIYAIIHOI cUmyayuu Ha odveKkme, onpeoenen-
HOIUl meppumopuu Ui aK6amopuu HapyuiAOmMCcs ......... U 0eAMeaAbHOCMU 1100¢ell, 603HUKA-
em yz2po3a ux JHcuHu u 300P068bl0, HAHOCUMCA YUWLEPO UMYULECHEY HACeTeHUs, HAPOOHOMY
X03AUCMEY U OKpYHcaoueil cpeoen:

a) ONTUMAaJIbHbIE YCIIOBUS KU3HU;

0) HOpMaJIbHBIC YCIIOBHS KU3HHU;

B) MUHUMAJIbHBIE YCIIOBUS KU3HU;

T') OOBIYHBIC YCIIOBHS KU3HU.

4. Hnoueudyanvuwlit puck npeocmaensem cooou:

a) PUCK TPaBMBI;

0) puck rubenu;

B) OTHOILICHHUE YMCIIa T€X WJIM MHBIX PEaTHM30BABIINXCS LIS YEIOBEKA OIMACHOCTEH K BO3MOXKHO-
My YHCITY 3a ONpeAeTICHHBIN MePHO]] BPEMEHU;

') pUCK 3a00JICBaHMUS.

5. Texnuueckuii puck npeocmaensaem coooi:

a) PUCK pa3pylICHUsI TEXHUYECKON CUCTEMBI;

0) puck aBapuu;

B) KOMIUICKCHBIN TTOKa3aTellb HAJC)KHOCTH SJIEMEHTOB TEXHOC(EPHI;
T') PUCK UpE3BBIYANHBIX CUTYaITUH.

6. IKonocuueckuili puck npeocmaensem cooou:
a) 9KOJIOTHYECKOe OeCTBUE;

0) aHTPOIIOTeHHOE BMEIIATEIbCTBO;

B) CTUXUIHOTO OC/ICTBUS;
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I') BEPOATHOCTh SKOJIOTHYECKOTO OECTBHS, KaTacTpo(bl B pe3ysIbTaTe aHTPOIIOI€HHOTO BMEIla-
TEJbCTBA B IPUPOJIHYIO CPEly WIM CTUXUIHHOIO O€ICTBHUS.

7. CoyuanvHnulit puck npeocmaeisiem coooii:

a) PUCK COLMATBLHBIX KaTacTpod;

0) MacmTaObl U TSHKECTh HETATUBHBIX TMOCIIEACTBUM;
B) MacIITaObl CTHXUHHOTO OC/ICTBHS;

T') PUCK JIJISl TPYIIIBI HJIA COOOIIIECTBA JTFOICH.

8. Dkonomuueckuil puck npeocmaenaem coooi:

a) COOTHOIIIEHHUE (B MPOLEHTAX ) SKOHOMUYECKUX SKBHBAJICHTOB BHITOJIBI U BpeJa OT pacCMaTpH-
BacMoOro Buaa JCATCIbHOCTH,

0) 3aTpaThl Ha 6€30MACHOCTh KU3HEACATEIHPHOCTH,

B) 9KBUBAJICHT BBITOJ] OT MEPONPHUSITHIA IO 00ECTIEUeHUIO OE30MaCHOCTH;

T') DKBUBAJICHT BpE/a OT PEaM3aIiy OMACHOCTH.

9. Ilpuemnemulit puck npedcmaensem coooi:

a) KOMITPOMHCC MEXIy MPHUEMIIEMbIM YPOBHEM O€30MacHOCTH M KOHOMHUYECKHMH BO3MOKHO-
CTAMU €0 JOCTUKCHUA,

0) TeXHUYECKHE, IKOJIOTUICCKHE, MOJIMTHIECKUE U COIMATIbHBIC aCTIEKTHI OE30MacHOCTH KH3HE-
ACATCIIbHOCTH,

B) MHHUMAJIBHO JIOITyCTUMBIN PUCK;

I') MAKCUMAJIbHO JIOITYCTUMBIHN pUCK.

10. Ananu3 pucka npeocmagnsiem coooii:

a) Tpolecc uAeHTU(UKAIMN OMACHOCTEH M OIICHKU PUCKA JUIS OTIEIBHBIX JIHII, TPYII Hacele-
HUSI, 00BEKTOB OKPYIKAIOIIEH CPeIbl U IPYTHX OOBEKTOB;

0) mporecc uaeHTU(UKAIIUN OTTACHOCTEHH;

B) OIICHKY PHCKa;

T') BBISIBJICHHE OMACHOCTEH.

11. Hoenmughukayua onacrnocmeit npeocmagisiem coooii:

a) mpoliecc OOHapYy>KEHHsI U YCTAaHOBJICHUS KOJIMYECTBEHHBIX XapaKTEPUCTUK OMACHOCTEH;

0) npouecc 0OHAPYKEHUS U YCTAaHOBJICHUS KOJIMYECTBEHHBIX, KAUECTBEHHBIX U MHBIX XapaKTe-
PHUCTHUK, HEOOXOIUMBIX ISl pa3pabOTKH MEPONPUSATHI, HApaBJICHHBIX HA oOecrieueHne 0e3-
OIaCHOCTH;

B) MpolLiecC 0OHAPYKEHUS U YCTAHOBIICHUS BPEMEHHBIX XapaKTEPUCTUK OMACHOCTEHH;

I') IPOLIECC BBIBICHUE OMACHOCTEH.

12. Taxcecms ¢puszuueckoii pabomot onpeodensemcs:

a) BECOM OpYJIUH TPy/a;

0) MpOHICHHBIM B TIPOIIECCE TPy PACCTOSHUEM;

B) HHTEJUICKTYaTbHBIM HAIIPSKCHHEM;

I') SHEPreTUYECKUMH 3aTpaTaMH B IIPOLIECCE TPYNOBOM EATENBHOCTH.

13. Onacnuuie ycnosusa mpyoa xapaKmepusyomcs:

a) JOMYCTUMBIMHU YPOBHSIMH IPOU3BOACTBEHHBIX (DAaKTOPOB;

0) OMacHOCTHIO TPO(HECCUOHATBFHBIX 3a00ICBAHUIA;

B) OMACHOCTHIO TPABMBI;

T') YPOBHSIMHU MPOU3BOJICTBEHHBIX (aKTOPOB, BO3/ICUCTBHE KOTOPHIX B TE€UCHUE paboueil CMEHBI
CO3JIACeT YTrpO3y IUIsl )KU3HU U BEICOKUI PUCK OCTPBIX MPO(HECCHOHATBHBIX MTOPAKECHUH.

14. Cnvtuumbotii wiym eKirouaem 6 ceds 36yKoevle KOAeOaAHUA:
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a) Huke 20 I'm;

0) Berre 20 000 I'm;

B) 0120 10 20 000 I'1;

T') BCE 3BYKOBBIE KOJICOaHMSI.

15. Yposens 36yka eviparcaemcs:
a) B 1b;

6) B Br/cm %;

B) B I1a;

r) B klla.

16. Okmaenasn nonoca uacmom, K020a cOOmMHoOuIeHue Mexcoy eepxueil f> u nuxcruei fi ua-
cmomamu noaocel:

a) paBHO 2;

0) paBHO1;

B) paBHO 3;

I') paBHO 2.

17. Tpemvoxmasnaa nonoca 4acmom, K020a COOMHOUIEHUE MeHcOY 6epXHell f> u HuxcHell fi
Yacmomamu noaocwl:

a) paBHO 2;

0) paBHOI;

B) paBHO 3;

I') paBHO 2.

18. ITo npupoode npoucxoxncoenusn ne dvieaem wiyma:
a) MEXaHHYECKOTO;

0) a’pOAMHAMUYECKOTO;

B) DJICKTPOMArHUTHOTO;

I') CTPYKTYpHOTO.

19. AKycmuueckux cpeocme 3auyumaol Om Wiyma 6 3a8UCUMOCHU OM NPUHYUNA OelICIMEUs He
ovieaem:

a) CPEJCTB 3BYKOMOTJIOLICHUS;

0) cpeACTB 3BYKOHU3OJISIIHH;

B) TIIYLIUTENIN LIyMa;

I') OpraHU3alMOHHO-TEXHUYECKHE CPE/ICTBA.

20. /Ina ucknrovenus KOHMAKMA ¢ UCMOYHUKAMU YIbMPA38YKA HEOOXO00UMO NPUMEHAMb 8CE
Kpome:

a) TIIYIIUTEIH;

0) aBTOOJIOKUPOBKY, T.€. aBTOMAaTHYECKOE OTKIIOYCHHE MCTOYHUKOB YJIBTPA3ByKa MPHU BBIIOJ-
HEHHUU BCTIOMOTATEJIbHBIX OTIEpPaIlnii;

B) MIPHUCIIOCOOJICHHSI ISl yIep>KaHUsl UCTOYHUKA YIBTPa3ByKa WM MPEIMETOB, KOTOPHIE MOTYT
CIIY’KUTh B KQUECTBE TBEPAON KOHTAKTHOM CPEIbI;

') IUCTaHLIMOHHOE YTIPaBJIE€HNE UCTOYHUKAMU YJIbTPa3BYKa.

21. Bubpauyus xapaxmepu3syemcs c1e0yiouumu napamempamu, Kpome:
a) BUOpOIepeMEIICHUEM;

0) BUOPOAKyCTHUKOM;

B) BUOPOCKOPOCTHIO;
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I') BUOPOYCKOPEHHEM.

22. Kpumepuem oyeHKu HedIA20ONPUANHOZ0 6030€UCIMEUA GUOPAUUU He AGIACHICA:
a) KpuTepuii "6e30macHOCTh "

0) KpuTepuii "rpaHUIa CHU)KEHUS IPOU3BOJUTEIBHOCTH TPYAA;

B) Kputepuii "BuOporepemericHus";

r) Kputepuii "kompopt".

23. Memoowt u cpeocmea 60pvobl ¢ 6udpayueil Ha NYMAX ee PAcnPOCMPAHEHUS AGAIONCA
éce Kpome:

a) BUOPOU3OJISLIHNS;

0) BUOpOTIOTJIOICHHUE;

B) BHOpOramieHue;

') BUOPOYCKOpPEHHE.

24. Dnexmpomaznummnoe noJie He XapaKmepu3zyemcs
a) BenmmunHou HanpsbkeHus U (B);

0) HANPSDKEHHOCTHIO MarHuTHoro noust H (A/m);
B)MarHuTHOM uHAYKIuu B (Tn);
I') HaMPsDKEHHOCTHIO dJIeKTprudeckoro mois £ (B/m).

25. Cpeocmeamu 3augumor om eo3oeiicmeus IMII wacmomoii 50 I'y aenawomcea 6ce nepeuuc-
JIEHHblE cpeocmea Kpome:

a) CTalMOHAPHBIE HKPAHHUPYIOIINE YCTPOICTBA;

0) PKpaHUPYIOIIHE KOMILJICKTHI,

B) M30JIALIMS TOKOBEIYIINX YacTeil;

I) 00513aTeNIbHOE 3a3eMJICHHE BCEX M30JMPOBAHHBIX OT 3€MJIM KPYIMHOra0apUTHBIX OOBEKTOB,
BKJIIOYAsi MAIlIUHbI U JIp.

26. IIpu pabome c paduonykauoamu ciedyem npumMeHams Cneyoo0exicoy ece Kpome:
a) IJICHOYHYIO OJICXKY;

0) Gepymu;

B) pecIupaTopsl;

') OYKH CO CTEKJIaMHU, coepkammumu ¢ocdaT Bosibhpama HWIId CBUHEIL.

27. Texnuueckumu cpeocmeamu odecneyenus 06e30naAcHOCMU AGAANOMCA 6Ce KPOMe:
a) OrpaJIuTEIbHBIE CPEJICTBA,

0) CUTHATM3allMOHHBIE CPE/ICTBA;

B) IPOCTPAHCTBEHHBIE CPE/ICTBA;

r) OJIOKUPOBOYHBIC CPEJICTBA.

28. Cmenensv onacnozo u 6peodH020 6030€lCMEUA HA UeN06eKA INEeKMPUUECKO20 MOKA He 3a-
eucum om:

a) CONPOTHUBIICHUS IPYHTA;

0) 4aCTOTBI MIEKTPUIECKOTO TOKA;

B) IIyTH TOKA Y€pE3 TEJIO YEIOBEKA;

T') IPOJAOHKUTEIIBHOCTH BO3ICUCTBHS JIEKTPUUECKOTO TOKA.

29. OcnosHnble npUYUHBL HECYACMHBIX C/IYYAE8 OM 8030€lCMEUs I1eKMpPuULecKko20 moKka ece
Kpome:

a) ciyyaiiHoe MPUKOCHOBEHUE K TOKOBEIYIIUM YacTAM, HaXOASIIUMCS 10T HAPSKEHUEM;

0) BOBHUKHOBEHHE IIar0OBOT'0 HAMIPSDKEHUS HA TIOBEPXHOCTH 3E€MIIH;

B) CKAQ4YOK HAIPSKEHUSI B CETH;
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F) MOSABJICHUC HAIIPSPKCHUA Ha OTKJIFOUCHHBIX TOKOBCAYIUX YaCTAX, HA KOTOPBIX pa60Ta10T JITO-
JH nU3-3a OIIMOOYHOT0 BKIIFOUCHHUS SJICKTPOYCTAaHOBOK.

30. Inexmpoobezonacnocme 6 coomeemcmeuu ¢ 'OCT 12.1.019. oonxcna obecneuusamucs
6cemu memooamu Kpome:

a) OTKJIFOYECHHE MPUOOPOB OT CETH;

6) 6e30macHOIl KOHCTPYKIIMEH AJIEKTPOYCTaHOBOK;

B) TEXHUYECKUMHU CIIOCOOAMH M CPEJCTBAMU 3AIHTHI;

') OPraHU3aIMOHHBIMU 1 TEXHHYECKUMU MEPOTIPHUSITHIMH.

31. Pabouee mecmo - mecmo, 6 KOmOpoOM PAOOMHUK O0JIHCEH HAXOOUMbCA UNU Kyoad emy
Heo0X00uMo npudLIML 8 C8A3U C €20 PADOMON U KOMOpoe NPAMO UlU KOCGEHHO HAX0OUMCA
nOO KOHMPOTIEM ..........

a) paboromaTens;

0) mpodcoro3a;

B) OOIIIECTBEHHBIX OpraHU3AIIHI;

') OPraHoB HaJ30pa.

32. Pabouas no3za evlopana npaguibHo, ecii NPOEKYUA 00ULe20 UEHMPA MAIHCECMU JIEHCUM:
a) 3a mpeeNIaMH TUTOIIAIH OTIOPHI;

0) B mpezenax miouaam omnopsl;

B) B IIpeziesiax pabovero MecTa;

T) 3a peaenamMu pabodyero Mecra.

33. IIpu xoncmpyupoeanuu u noodope op2anoe ynpaeieHus HeoOX00UMO y4umvléams pao
8AXCHBIX (haKkmopos, Kpome:

a) OJIOXKEHHE Tella OIepaTopa;

0) pacmoJioKeHUEe OpraHOB YIIPABIICHNUS,

B) TPaeKTOPHUs ABMKEHUS 00pabaThIBaeMOM JeTalu;

T') aMIUTUTYa U TPACKTOPHS JBIKEHHS OPTaHOB YIIPABJICHHUS.

34. Kakxoii napamempa MUKpoKaiumama He HOpMupyemcs:
a) TEMIEPATypa;

0) BIIKHOCTh BO3/yXa;

B) CKOPOCTb JIBHXKEHUS BO3/1yXa;

r) 6apoMeTpruyecKoe JaBJCHUE.

35. B coomeemcmeuu ¢ I'OCT 12.1.007 no cmenenu 6030eiicmeus Ha OpaHu3m 4e106eKa
6peoHble geujecmea noOpaA30enAlom HaA Yemolpe Kaacca onachocmu (YKaj)cume HEenpaguip-
HblIL):

a) CBEpXOIIaCHBIE;

0) upe3BBIYAITHO OMACHBIE;

B) BBICOKOOIIACHBIE;

T') YMEPEHHO OTacCHEIE.

36. OmnocumenvHasn 61aHCHOCHb UIMEPACHCA:
a) TEPMOMETPOM;

0) aHeMOMETPOM;

B) OapomeTpoM;

T') ICUXPOMETPOM.

37. Iloosuscnocmo 6030yxa uzmepsaemcs:
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a) TEPMOMETPOM;
0) aHeMOMETPOM;
B) OapomeTpoM;
T') ICUXPOMETPOM.

38. OcnoeHble RPpUHKUNBL OP2AHU3AUUU 6EHMUIAUUU 3AKITIOUAIOMCA 6 cnedylomem (yKanCll-

me HenpasuIbHbLIL):

a) MCCTHaAA BBITAXKHAA BEHTHUIIAINA JOJIKHA JIOKAJIM30BaTh BPCAHBIC BBIJICIICHUA B MECTaX UX 00-

pa3oBaHus;

0) MPUTOYHBIN BO3TyX HEOOXOIUMO TOIaBaTh TaK, YTOOBI OH JIOKAJIM30BAJl BPEIHBIC BHICICHUS;
B) 00meoOMEeHHAas BEHTHIISALUS JAOJDKHA pa30aBisATh M yAAIATh BpEAHbIC BBIICICHHUS, TOCTYIIA-

OIIME B IIOMCIIICHUC,

F) 00BEMHEIC pacxodbl MPUTOYHOI'O U BBITAKHOI'O BO3AYXa AOJIKHBI UCKIHOYATh HNCPCTCKAHUC
SanHBHéHHOFO BO3yXa M3 NOMCHICHUS C BBIACIICHUEM BPCAHBIX BEIICCTB B 0osee YHCTHIE IO-

MCIICHUS.

39. Oceéewgennocmo uzmepaemcs:
a) B JIFOKCAX;

0) B JIIOMCHAX;

B) B KaHIeJax;

I') B CTEpaguaHax.

40. Eounuuyeit unvt céema a611emcs:
a) JIFOKCHI;

0) JTIOMCHBI;

B) KaHJICJIbI;

I') CTEpaJuaHbI.

41. Hopmupyemoit 6enuquHoll eCmecmeeHHo20 0C8eUleHU ABIACMCA:
a) ECTECTBEHHAsI OCBEIICHHOCTb,

0) Kod(h(HUIIMEHT €CTeCTBEHHOM OCBEIIICHHOCTH;

B) CHJIa CBETA;

') CBETOBOM MOTOK.

42. Hopmupyemoit 6enuquHoll ucKycCmeeHHo20 0CeuieHUA A6IAEMCA:
a) OCBEIIIEHHOCTH;

0) ko> UIIMEHT MyJIbCAIHH;

B) IMOKAa3aTelb OCJICTIICHHOCTH;

T) MOKasareib AuckoMdopra.

43. Ocno6HbIMuU XapakmepucmuKkamu UCMOYHUKOE C6ema AGIAIOMCA 6ce Kpome:
a) HOMUHAJIBHOE HarpshkeHue nutatomei cetu U, B;

0) anekTpudeckas MorHocTs W, BT;

B) BbIcOTa mojiBeca H,m;

T') CBETOBAs OTJa4a (OTHOIIEHHE TOTOKA JIAMITHI K e MOIITHOCTH ) D/W, 1m/BT.

44. Hemoyunukom upe3eotuaitnoi cumyayuu mozym ovims (yKazamo HeepHoe):
a) OIacHOE MPUPOJIHOE SIBIICHUE;

0) aBapwsi UK OMACHOE TEXHOTCHHOE MIPOUCIIIECTBUE;

B) IIMPOKO pacnpocTpaHeHHass HHPEKIIMOHHAs 00JIe3Hb;

I') yTeUKa TOKa.
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45. Ioscap — 3mMo ...............npoyecc 20peHus, CONPOGONHCOAIOUUIICA YHUUMONCEHUEM Ma-
mMepuanbHbIX YEHHOCHeEN U CO30a0uUX ORACHOCHb 011 HCUZHU JI100€Il.

a) HE KOHTPOJIUPYEMBIl;

0) KOHTPOJIUPYEMBIIA,

B) JIOKQJIbHBII;

T') pacripoCTpaHCHHBIH.

46. Onacnvimu pakmopamu, 8030elcmeyIOWUMU HA 100 U MAMEPUATbHbIE UEHHOCMU 80
epems nojxcapa, aenarmca (YKazamov He6epHoe):

a) TUIaMsi U UCKPBI;

0) MOBBIIIICHHAS] TEMITEPATyPa OKPYIKAIOIICH CPEIbI;

B) TOKCHYHBIE MPOTYKThI TOPEHUS U TEPMUUECKOTO PA3JI0KECHHUS;

I') IOBBIIIIEHHAs! KOHLIEHTPAIUsl KUCIOPO/Ia.

47. IIpedomepawienue oopazoeanus 2oproyeii cpeovl odecneyusaemcs 0OHUM U3 C1e0YIOUUX
Ccnoco606 unu ux Komounayuil (ykazams HeeepHoe):

a) MaKCHUMJIBHO BO3MOXKHBIM IIPUMEHEHUEM HETOPIOYHX U TPYIHOTOPIOYMX BEIIECTB M MaTepH-
aJIoB;

0) MaKCUMaJIbHO BO3MOXKHBIM OTPaHUYCHHUEM MACCHI U (WJIH) 00beMa rOpIOYHX BEILECTB;

B) CO3/JaHUEM BBICOKOM KOHIIEHTPAIIUU TOPIOYEH CPEIbI;

I') U30JISIMEN roproueil cpebl (IPUMEHEHNEM U30JIMPOBAHHBIX OTCEKOB, KaMep U T.I1.).

48. /Ina npekpawienusn 2openus HeoOX00UMO GbINOJIHUMbL XOMA 0bl 00HO U3 C1E0YIOUUX
ycnoeuil (yKazamop HesepHoe):

a) KaTajau3 CKOPOCTU XUMUYECKOW PEaKIIuy B TUIAMEHHU

0) u30JALMs o4ara TOPeHHs] OT OKHUCIUTENs WM CHUKEHHE ero KOHIICHTpaluu pa3daBiieHHEeM
HErOPIOYHMH Ta3aMu;

B) OXJIAXKIECHHE OYara ropeHus 0 TeMIEepaTypbl HUXKE ONPeIeTICHHOrO Mpeiena;

I') THTUOMPOBaHUE (TOPMOKEHHE) CKOPOCTH XMMUYECKOM peakIiy B IJIAMEHHU;

49. K opysrcuto maccoeozo nopasxcenusa 00b1uno omuocam (yKazamo HeeepHoe):
a) sIIEpHOE OPYIKHE;

0) XUMHYECKOE OpYKHUE;

B) YJIBTPa3ByKOBOE OPYKHE;

') OMOJIOTUYECKOE OpYIKHUE.

50. Bakmepuonozuueckoe opyycue — 3mo Goenpunacsl u 00esvle NPUOOPLI, nOpaxtcaioujee
deiicmeue KOmMopvIX OCHO8AHO HA UCHOIb306AHUU ........ MUKPOOP2AHU3MO8 U MOKCUUHBIX
NPOOYKMOE Ux JHcusHeodesmenbHoCmu.

a) 00JIe3HETBOPHBIX CBOMCTB;

0) KU3HEACATCIPHOCTH,

B) aKTHBHBIX CBOMCTB;

I') HEAKTUBHBIX CBOMCTB.

51. Yemonuugocmv pynkyuonuposanun IKOHOMUKU CMPAHbL 8 YeEA0M — IMO CROCOOHOCHb
obecneuums ...... 20cyo0apcmea, GbINYCK NPOOYKUUU (RPOMBIUIEHHOU U CelbCKOX03AM-
CMEEeHHOIL), padomy IHepZemuKu, mpancnopma, CéA3u 6 Ype3euluaiHblX CUMYAYUAX.

a) aKTUBHOCTb;

0) JKU3HEACITCIBHOCTD,

B) TaCCUBHOCTB;

') HEU3MEHHOCTb.
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52. Yemoiiuueocmeo ...... 000eKmo6 IKOHOMUKU — ImO cnocobnocms ¢ ycnosuax 4C npous-
600UmMb NPOOYKYUIO 6 3ANIAHUPOSAHHOM 00beme U HOMEHKIamype, d Npu ROYYeHUU cpeo-
HUX pazpyuienuil, YacCmu4HoOM HAPYWEHUNU NPOU3E00CHIBEHHBIX C8A3€l 60CCHANO08UMY NPO-
U3600CH160 6 MUHUMAIbHbBLE CDOKU CEOUMU CUAMU.

a) (yHKIIMOHUPOBAHHUS;

0) KU3HEACITEIHPHOCTH;

B) CYyILIECTBOBAHUS;

T') MPOU3BOJICTBA.

53. K ocnoenvim meponpusamuam no obecneuenuio oezonacnocmu nacenenus ¢ 4C omno-
camcs (yKazamv HeeepHoe):

a) MPOTHO3UPOBAHKE U OIEHKAa BO3MOXKHBIX TocneacTBuii YC;

0) pa3paboTka MEpONPUSITHIA, HATIPABICHHBIX Ha MPEIOTBPALICHUE WM CHIDKCHHUE BEPOSTHOCTH
Bo3HHKHOBeHHd UC;

B) OTCYTCTBHE MEPOIIPUATHI, HAIIPaBJIEHHBIX Ha CHWKeHue nociuenctsuil UYC;

') 00yueHre HaceJICHUs JECHCTBUSM B UPE3BhIUYAHHBIX CUTYAIIHSIX.

54. K mexnuueckum meponpuamusam no odecneyenuto 6€30nacHblx yci08uil IKCRayamayuu
COCY008 6 3a8UCUMOCIU OM UX HA3HAYUEHUA OMHOCUMCA UX OCHaWenue (yKazamsy HeeepHoe):
a) yKa3aTeJIsiMH YPOBHS JKUIKOCTH,

0) mpubopamMu 1Jis1 U3MEPEHUS 1aBICHUS;

B) IpUOOpaMu JUIsl U3MEPEHUS TEMITEpaTyphI;

r) npubopaMu ik U3MEPEHUS BIAKHOCTH.

55. Texnuueckue cpedcmea obecneuenus 6e30nACHOCMU U NPEOYNPEHCOCHUS ABAPUNL KDAHOB
6KII04aOm 6 ceds (ykazamo HeeepHoe):

a) OrpaXKJEHUE;

0) mpeaoXpaHUTENbHBIC YCTPOHCTBA;

B) mpubopamu AJisi U3MEPEHHUS Beca Ipy3a;

T') MpuOOpHI 6€30MaCHOCTH.

56. I'py3ozaxeamnule npucnocod1eHus Kpanoe 00NHCHbL CHADHCAMbCA KACUMOM UU NPOYHO
HPUKPENIeHHO MEemailiuyecKoll OUpKoll ¢ yKkazanuem (yKazamo HeeepHoe):

a) HOMepa;

0) Komu4ecTBa CMeH paboThl;

B) /1aThl UCTIBITAHMUS,

I') MaCTIOPTHOM IPy30MOTbEMHOCTH.

57. K ocnosnvim ghakmopam, onpeoensaouyum nPUYUHbL 6bICOKO20 YPOBHA AGAPUIIHOCIU O0-
Podicho-mpancnopmusix npoucuwiecmeuii 6 Poccuu, cnedyem omnecmu (ykazamo HegepHoe):
a) HEJOCTATKU CHUCTEMBI TOCYIaPCTBEHHOTO YIPABJICHHUSI, PETYJIUPOBAHMS U KOHTPOJIS JEATEIb-
HOCTH 110 0€30TIaCHOCTH JIOPOKHOTO JIBM)KCHUS;

0) maccoBoe npeHeOpexenue Tpedbosanusmu bJ1/1;

B) HU3KO€ Ka4eCTBO MOATOTOBKH BOJAMUTEIICH;

') OTCYTCTBHUE IOPOKHBIX 3HAKOB.

58. Ouenka sxonomuueckux 3ampam Ha ynpasienue 6€30NACHOCHbIO U PUCKOM 8KI0YAEM 6
ceos (ykazamo HeeepHoe):

a) pacxoJibl Ha o0ecreYeHrne ONpPeIeICHHOTO YPOBHS TEXHOTEHHON O€301TaCHOCTH;

0) ymep0 OT TEXHOTCHHBIX aBapHii;

B) pacxobl Ha yIPaBJICHUE TEXHOTCHHOW 0€30MMacHOCTHIO;

r) yuiepd OT OTCYTCTBHUS 3HAKOB 0€30MacCHOCTH.
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59. llocneocmeusa YC cknaoviearomcea u3 (yKazamoy HeeepHoe):

a) MPSIMBIX TIOTEPB;

0) OTEpPh OT MPEXKIEBPEMEHHBIX CMEPTEH;

B) IOTEPh OT U3MEHEHUS KINMATa;

I') IOTEPb, BBI3BAHHBIX JAEMOTpauIecKiM (HaKTOPOM.

60. Onacnocmo - HecamugeHoe CEOUCMEO HCUBOU U HENCUBOU Mamepuu, CROCOOHOe npuYuU-
HAMD ...... CAMOI Mamepuu, 1100am, RPUPOOHOIL cpede, MAmepuaIbHbIM YeHHOCMAM.

a) yep0;
0) morepu;
B) 3aTpaThl;
T') pacXo/Ibl.

OTBETbI HA TECTOBBIE BOITPOCBI 110 JUCLIUITJIMHE
«BE30OITACHOCTD XU3HEJAEATEJIIBHOCTW»

Ne BOITPOCA Ne OTBETA Ne BOITPOCA Ne OTBETA
1 A 31 b
2 b 32 b
3 b 33 B
4 B 34 r
5 B 35 A
6 I 36 I
7 r 37 b
8 A 38 b
9 A 39 A
10 b 40 B
11 b 41 b
12 I 42 A
13 r 43 B
14 B 44 r
15 A 45 A
16 A 46 I
17 I 47 B
18 r 48 A
19 r 49 B

20 A 50 A
21 b 51 b
22 B 52 A
23 r 53 B
24 A 54 r
25 B 55 B
26 b 56 b
27 B 57 I
28 A 58 r
29 B 59 B

A A

60
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Onucanue JadopaTopHbIX padoT

no AuCHUILINHE «be30nmacHoCTb KU3HeAeATeIbHOCTH.

Buvinonnenue nabopamophuvix pabom no oucyuniume «bezonacnocms srcusnedeamenvro-
CMu» HANpPaeIeHo HA OYEHKY YPOBHS 81AOCHUS SHAHUAMU, HABLIKAMU U YMEHUAMU, (hopmupye-
MbIMU Y yuaue2ocs 8 xooe ocgoenusi komnemenyuu VK-8.

Ipu vinonnenuu kasxcoot 1a60pamopHol pabomsl 00Y4arOWULC 00HCEH NPeO8apU-
MENbHO U3YYUMb HOPMAMUBHO-NPABOBLLIL 6A3Y NO COOMEEMCmMEyloujell memamuke, makum 00-
pasom packpwisas cmenenv oceoerusi YK-8

HaumenoBanue paboThI Konmaecto
JacoB

JlaGopatopHas padota Nel. UccnenoBanue 3¢ PpekTMBHOCTH JeH- 6
CTBHUS 00IIICOOMEHHOM MeXaHNYeCKOH BeHTHISINHU (YK-8)

JlabopaTtopHnas pabota Ne2. MccnenoBanre MHTEHCHBHOCTH TETI- 6
JIOBOTO M3yueHus U 3 (HEKTUBHOCTH IPUMEHEHUS 3aIUTHBIX
cpeacTB (YK-8)

JIaGopartophas padota Ne3. MccnenoBanue 3¢ pexTUBHOCTH ACii- 6
CTBUJ 3alIUTHOIrO 3a3eMiicHUA (YK-8)

JlaGopatopHas padota Ned4. UccnenoBanue 3¢ PpeKTUBHOCTH JeH- 6
CTBU: 3aHyJieHUs (YK-8)

Jlaboparopnas pabota Ne5. MccnenmoBanue 31eKTpoOE30macHo- 6
cTH Tpex(ha3HBIX CETEH MEPEMEHHOTO TOKA HAMPSHKEHUEM 10
1000B (YK-8)

JlabopaTtopHas pabota Ne6. UccnenoBaHune HCKYyCCTBEHHOTO 6
ocBelIeHus Ha paboueM MecTe (YK-8)

Bceero 36
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JlabopatopHas pabota Ne 1
HUccaenoBanne > PpeKTHBHOCTH TeificTBHA 001e00MeHHOI
MeXAHHYeCKOoil BeHTH/IAINN

L[E‘.—HJ ]JﬁﬁDTBI — HCCIICOOBATE IMPOHECChI TeILI000MeHa IIPH HAJIHYHH B IIOME-
[MIeHHH HCTOYHHKA TEeIIOBRIISTICHHH H 'Bd]CDEKTHBHOCTB pﬂﬁOTBI BCHTHIAIIHOH-
HOH VYCTAaHOBEH. IIPCOHA 3HAUEHHOH 114 YVIaJICHHA H30BITKOB TEILIA.

KpaTkHe TeopeTHUecKHe CBeJeHHH

B cootserctBHH ¢ CaHHTapHBIMH HOpPMaMH IPOEKTHPOBAHHA IIPOMBIII-
neHHBIX npeanpuATHi CH 245-71 Bce NpoH3BOACTBEHHBIE NOMEIIEHHA 0 IKHBI
OBITE BEHTHIHPYEMBIMH.

Benwmuaayua — 3To OpraHH30BaHHEIH BO3IYX000MEH, B IIpoLlecce KOTOpO-
ro H3 IOMEIEeHHA YIalndeTca 3arpA3HEeHHBIH, BIaKHBIH, NIEPErPETEIH BO3AVX H B
HEro MOCTYIIaeT CBEXHH HapYAHBIH BO3IVX.

3amadyell BEHTHIAIIHH ABIASTCA oDecmeueHHe TpedyeMoil YHCTOTH BO3AyXa H
TOIIYCTHMBIX METE0POIOTHYeCKHX VCIOBHI B padodel 30HE IOMEITEHHA.

Padovwaa 30Ha — OpOCTPAHCTBO, OTPAHHUYEHHOE 10 BBICOTE 2 M HaJ YPOB-
HeM II0JIa HIH IUIOMIAIKH, TI€ HaX0JATCAd MecTa IIOCTOAHHOIO HIH BPEMEHHOIO
npedpIiBaHHA padoTarINHX.

ITo crocoOy mepemelmeHHa BO3AyXa BEHTHALHA MOKET OBITh €CTECTBEHHOH
H MeXaHH4Yeckoi. Bo3MOKHO coUeTaHHE eCTEeCTBEHHOH H MeXaHHYeCKOH BEHTH-
JIALIHH — CMEllaHHAA BEeHTHIALIHA.

IIpu ecmecmeentoil eermiiAyul BO3OYX000MEH MPOHCXOIHT B pe3yiIbTaTe
NeHCTBHA TPABHTALIHOHHOIO IaBJIE€HHA, BO3HHKAKIIET0 BCIEACTBHE Pa3HOCTH
TeMIIEpATyp BO3IyXa B IOMENIEHHH H HAPY/KHOIO BO3AyXAa. a TAKKE B pe3yabTaTe
nelicTBHA BeTpa. lIpH mexanuveckoll — epeMelleHHe BO3AyXa OCYIIECTBIAETCA
BEHTHIATOPOM (OCEBBIM HIH IMeHTPOOSKHBIM). CO3JAONIHM H30BITOUHOE IaBie-
HHe (pa3pexeHne) Mo CpaBHEHHIO C aTMOC(epHBIM.

B 3aBHCHMOCTH OT Ha3Ha4YeHHA MeXaHHYeCKasd BEHTHIALHA MOKET OBITh Npi-
MoyHol — 1714 [I0Ja4H B IOMEMIEHHE CBEKET0 BO3AYXA, eblMANCHOl — 14 yaale-
HHA H3 [IOMEINEeHHA BO3AyXa, He COOTBEICTBYIOMIEr0 CAHHTAPHO-THIHEHHYECKHM
TpeOOBaHHAM H HNPUNOYHO-ELIINANXCHOI — 1A TOT0 H IPYTOro OJHOBPEMEHHO.

ITo mecTy neflicTBHA BeHTHIALHA OblBaeT 00mMeoOMEeHHOH H MECTHOHH.

JleficTBHe 00uieodbMerHHOIl eeHmMUAAYNHN (IPHTOYHOH. BBITAKHOH, IPHTOYHO-
BBITAKHOH) OCHOBAHO HA pa30aBlIeHHH 3arpA3HEHHOTO, IEPErPeToro HIH BIAK-
HOTO BO3AyXa MOMEIIEHHA CBEKHM BO3IYXOM J0 MJOIMYCTHMBIX THITHEHHYECKHX
HOPM BO BCeM OOBEMe MOMENMIEHHA. DTY CHCTEMY BEHTHIAINHH. Kak MpPaBHIIO.
IPHMEHAKT IPH PABHOMEPHOM PAcCIION0KEHHH II0 [IIOMIATH IIPOH3BOJICTBEHHOTO
MOMEINEHHA HCTOYHHKOB BBIJIEIEHHA TENIOTHI, BIard. BPEIHBIX BEIECTB.

Mecmmuvio eenmuiayu0 YCTPAHBAKT N4 yIaJIeHHA BPEIHBIX BEIIeCTB H H3-
OBITKOB TEMJIA HEMOCPEACTBEHHO B MeCTe HX 00pa3oBaHHA. 4eM oOecledHBaeTcAa
MaKCHMa/JIbHOE yIaBIHBAaHHE BPeOHOCTEH IPH MHHHMAIBHOM PacXoIe BO3AyXa.
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B pabote neeaenyerca 3 eKTHBHOCTE AefcTBHA 00meoOMeHHOI MeXaHHTe-
CKOH BeHTHALHH [IPH HAIHYHH B INOMEMIEHHH (KaMepe, HMHTHPYHOIIEH NpoH3-
BOJICTBEHHOE IOMEIIEHHE) HCTOYHHKA TEIIOBBIACIIEHHH. BBI3BIBAKOINHX IIOBEI-
IMeHHe TeMIIEPaTyPsl BO3AyXa B 3TOM MOMEIIEHHH.

TemnepaTypa Bo3QyXa ABIAETCA OJHHM H3 BeIyMHX (AaKTOPOB METEOPOJIO-
THYeCKHX VCIOBHH OKPY/KAMMIEH Ccpelbl. KOTOPBIE B 3HAYHTEIBHOH CTEIIEHH OII-
penensroT XapakTep IMPOIEeccOB TEIIooOMeHa OpraHH3Ma HeloBeKa C BHEIIHeH
CpeIoH H ero TeIUIOBOE COCTOAHHE.

OpraHH3M YenoBeKa o0nagaeT CIIOCOOHOCTBH) B 3aBHCHMOCTH OT KOHKPET-
HBIX METEOPOIOTHUYECKHX VCIOBHH H TAKECTH Tpy/a PEryIHPOBATh TEITO0OMEH
C OKpYVKawIel cpenoi, obecrneunBad HeoOX0IHMOE MOCTOAHCTBO TEMIEPATYPhI
Tela H COXpaHeHHe HOPMAIBHOI'O TEIIOBOTO COCTOAHHA.

PervimpoBanHe IMPOLECCOB TENTO0OMEHA OCYIIECTBIAETCA ILEHTPAIbHOH
HepBHOH cHcTemoi (ITHC) nyTem H3MeHEHHA KOIHYeCTBa BhIpadaTBIBAEMOIO B
OpraHHU3MeE TeIlna H IYTeM VBEIHYEHHA HIH VMEHBIIEHHA €r0 MEPEIadH B OKPY-
AKAIOMIYVIO CPEay 3a CUYET COOTBETCTBYIOIIHX PeaKIHH OJHOr0 H3 OCHOBHBIX Me-
XAHH3MOB [IPHCIIOCOOIEHHA — TEPMOPETYIIALHH.

Tepatopecyadnua — COBOKYIHOCTh (DPH3HOJOTHUESCKHX MPOIECCOB. o0ecnedn-
BAIOMIHX TOCTOAHCTBO TEMIIEPATYPBI Tela UeloBeKa B JOMYCTHMBIX (PH3HOTOTH-
geCcKHX rpaHinax 36.4 — 37.5 °C. JlaHHBIH OHANa30H TeMIIEpaTyp BHYTPEHHHX
OpPraHoOB 4el0BeKa HanOolee OIaronpHATEH A4 NPOTEKaHHA B OpraHH3Me OHO-
XHMHYECKHX PeaklHil H JeATeIbHOCTH MO3Ta.

OnHako IIHTENBHOE BO3IEHCTBHE BBICOKOH TeMIIEpaTyphl BO3AyXa Ha opra-
HH3M MOJKET BBI3BaTh HapyIIeHHEe TEPMOPEryIALHH H. KaK CIeACTBHE. IIeperpe-
BaHHE OpPraHH3Ma, KOTOpPO€ XapaKTepH3yeTcA MOBBIMIEHHEM TeMIIepaTypbl Tena.
00OHIBHBIM MOTOOTAEIECHHEM, VYallleHHEM ITYIbCa H AbIXaHHA. TOJIOBOKPYKEHH-
€M, @ B TAKEIBIX CIydadx — MOABISHHEM CYIOPOT H BO3HHKHOBEHHEM CIEIH(H-
YeCKOro 3a00IeBaHHA — TEIIOBOTO yVaapa.

DKCIIEPHMEHTAIbHAA YCTAHOBKA BBITAKHOH BEHTH/IALHH, NIpeIHA3HAYCHHAA
A odecrnedYeHHa HOPMATBHBIX METEOPONOTHUECKHX VCIOBHH, COCTOHT H3 ILIEH-
TPOOEKHOT0 BEHTHIATOPA, YCTAHOBIEHHOTO B BHITAKHOM OTBEPCTHH B CTEHKE
KaMepBblL, 37IeKTPOABHIaTeId, BAll KOTOPOr0 HENOCPEACTBEHHO COSHHEH ¢ BAIOM
JIONIATOYHOT0 KOJIeca BEeHTHIATOPA. H IPHTOYHOI'O OTBEPCTHA.

Opra"u3yeMblH 3a CUET JeHCTBHA BEHTHAIHOHHOH YCTAaHOBKH BO3AYX000-
MeH ABIAETCA IPOLECCOM KOHBEKIHH (IIepeMelleHHeM cpelbl). B X0Je KOTOpPOoro
yIandeMblil BEeHTHIATOPOM H3 IMOMEMIeHHA [EepPerpeThlH BO3AVX BOCIOQIHAETCA
MPHTOKOM O0JIee X0JI0IHOTO Hapy/KHOTO BO3AyXa.

[Tpu 3ddexTHBHO AeficTBYIOMEH BEHTHIANIHH TeMIlepaTypa BO3AyXa B IIO-
MEIEHHH MMOHH3HUTCA J0 TONVCTHMBIX THTHEHHUYECKHX HOPM [zom. VCTAHOBIIEH-
HeIX TOCT 12.1.005 — 88 “O0mHe caHHTapHO-THTHEHHYECKHE TpPeOOBAHHA K
BO3aVXy pabouell 30HBI . BennunHa Iron A4 NPOH3BOACTBEHHBIX IOMEINSHHH
BBEIOHpAETCA ¢ VUIETOM epHOJa roJla H KaTeropHH padoTel (cM. Tadm. 1).
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Tabmuma 1

JomnycTEMBIe HOPMBI TEMIIEpPATYPEl BO3AyXa B padouel 30He
IIPOH3BOJACTBEHHBIX MoMeIneHHil (Beimucka u3 TOCT 12.1.005 — 88)

ITepuon roma Kareropua padot Temmepatypa. °C
Jlerkas — Ia 21-25
Jlerkaa — Id 20-24
XO0I0IHBIH Cpenne TaxectH — Ila 17 -23
Cpennei TaxectH — 110 15-21
Taxenasn — I11 13-19
Jlerkaa — Ia 22-28
Jlerkas — I0 21 -28
Tenneri Cpennei TaxectH — Ila 18 — 27
Cpenned TaxectH — 116 16 — 27
Taxenas 11 15-26

IIpuMedaHHUA:

1. Tlepuox roda ompenendeTed IO CpeIHECYTOUHOI TeMIepaType HApyKHOIO
BO3IVXA. [ enmBIf IepHOI roJa XapakTepH3yeTca cpeIHecyTOUHOH TeMIepaTypoil
HapyxHOTO Bo3Iyxa +10 °C u BeIme. XoToIHEI DepHol roja — gmxe +10 °C.

2. Bee BHOBI pa0doT N0 TAXKSCTH JSIATCA HA TPH KAaTSTOPHH: JISTEHS, CpelHEH
TAKECTH, TOKETBE PH3HTecKHe padoTel. OnpeneneHHe KATETOPHH padoT IPOH3BO-
IHTICA HA OCHOBE OOIOHX 3HCPTO3AaTPaT OPTaHH3MA.

I13 mpakTHKH OpHMEHEHHA MEXaHHUYECKOH BEHTHIAIIHH YCTAHOBICHO. HUTO
A 3¢ QexTHrHOH 0OopEOB ¢ H30BITKAMH TEILTOTEL B IOMEIIEeHHH TeMIIEpaTypa
IIPHTOYHOTIO BO3AyXa Imp J0AHa OBITH HE MeHee, UeM Ha 5 — 8§ “C HHKE JOIIycC-
THMOI HOPMBI TEMIIEPATYPhI BO3Iyxa B padoueil 30He MOMEMeHHA.

Bomnpocel K padoTe

1. Yrto Takoe BeHTHIALHA"?

2. PemeHHne KakoH 3aJadH MOKHO 00€CI€YHTh ¢ IIOMOINBK) BEHTHIAIIHH B
paboueh 30HE MOMEIICHAA?

3. Uro takoe padovad 30HA MOMEIIEHHA?

4. PemeHHe kKakoH 3aga4yd Jo/KHa OblIa 00eCHEeYHTh 3KCIIEPHMEHTAIbHAA
BEHTHIAITHOHHAA ycTaHOBKA? D¢ deKTHBHO TH ee aeicTBHe?

5. Kaxkue nmpHMeHAT BHIAB BEHTHIAIIHH, pa3THYAKIIHECA MO CIocody me-
peMemenna Bo3ayvxa? Kakol BHI BEHTHIALIHH HCCIeaoBalIca B padore?

6. UYto ABmAeTCA MOOYIHTENEM MEPEMEIEHHA BO3IVXa MMPH €CTECTBEHHOH H
MeXaHHYeCKOH BeHTHIAITHH

Kakune B 3aBHCHMOCTH 0T Ha3Ha4ueHHA OBIBAKOT BHIBI MEXaHHYECKOH BeH-

THIAUHH? KakoH BHI BeHTHIALIHH HCCIeaoBalIca B padote?
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8. Kakme OBIBaNOT THIIBI BEHTHIAIIHH. PA3IHYAKOIIHECA 0 MeCTy AeHCTBHA?
B KakHX cIydadx HX NPHMEHAIT Ha IPOH3BOACTBE?

9. Ilo MecTv OeficTBHA Kakoil BHI BEeHTHIALIHH HcclIenoBaincd B padore? B
KaKOM CJIy4Yae Ha IPOH3BOJCTBE VCTPAaHBAETCA TaKad BEHTHILALHA

10. B KakoM ciIyyae HaJHYHe B NOMEIIeHHH HCTOYHHKA TeILIOBBIISIEHHH
MOZKET CTaTh BPeIHBIM (paKTOPOM OKpPYKAKOIIEH cpesl?

11. YUto coboli mpeacTaBadAeT MPOLecCc KOHBEKIHH, OpPraHH3VeMEIH 3a cYeT
NeACTBHA BEHTHIAIIHA

12. Mg 3¢ dexktuBHOi O0ophOB ¢ HM30BITKAMH TEILIOTHI B IOMEIISHHH Ha
CKOJIBKO TpagycoB TeMIepaTypa NPHTOYHOTO BO3AyXa JOTAKHA OBITH HHAEE J0-
IYCTHMOM?

13. OTr kakux (aKTOPOB 3aBHCHT BEIHYHHA JOMYCTHMOI TeMIepaTyphl BO3-
ayxa B padoued 30He?

14. C y4eToM BeIHYHHBI KaKoro (paKkTopa OoIpedeldeTca MepHoa roga?

15. Ha3oBHTe BCe 371€eMEHTEl BEHTHIANHOHHOH YCTAHOBKH.

16. Kak moBBICHTE 3(p()eKTHRBHOCTE AeHCTBHA MeXaHHUECKOH BeHTHIAIIHH?

JlabopatopHas padora Ne 2
HccnenoBaHnHe HHTEHCHBHOCTH TeIJIOBBIX M3JVUeHHT
1 3 PeKTHBHOCTH NIPAMeHeHH 3aIIATHBIX CPeICcTB

L[e.‘m pﬂGOTBI — HaVUHTBCA H3MEPATE HHTCHCHEHOCTE TEILITOBBIX I'I'SJ]jfTIEHHIL:I H
OLI€CHHBATh '3(b(bEI{TI'IBHOCTB IKPAHHPOBAHHA HCTOYHHKOB TEILIOBBIACISHHH.

KpaTkae TeopeTHUecKHe CBeJeHHS

Mexay yenoBeKOoM H OKpPYIKAKIIeH cpeaoil NPOHCXOIHT HENPEPBIBHEIA Ipo-
necc TemmooOMeHa. HopManpHOE HMpoTeKaHHE (BH3HOTOTHISCKHX MPOIECCOB B
OpraHH3Me YeT0BEeKa BO3MOKHO JIHINE TOTda, KorJa odpa3yrlieecs B OpraHu3Me
TEIIO MOTHOCTRI) OTBOJHTCA BO BHEIIHIOI CPeny. T.€. KOIJa HMeeT MeCTO Tell-
10BOH DanaHC.

O0pazoBaHHe Tella B OpraHH3Me YeloBeKa NPOHCXOIHT 3a CUeT OKHCIH-
TeIbHBIX PEAaKIHil H COKPAINEeHHA MBINII, a TAKXKe IOITIOMEHHA Telllla IMoIydae-
MOTO H3BHE OT 000pYI0BAaHHA, HarPeThIX BEIIECTB, JJaMII HAKaTHBAHHA H IP.

Otmaua Temna OpraHH3MOM B OKPVKAKIIVI0 CPEdY OCYIIECTBIASTCA IIYTEM
KOHeeKyll B Pe3yIbTaTe HarpeBaHHA BO31VXa, OMBIBAIOMIETO NIOBEPXHOCTE TENa,
(B GIAarONpPHATHBIX METEOPOIOTHUYSCKHX YCIOBHAX COCTaBaAeT mpumepHO 30 %
BCEH TeII00TAauH). HchapeHua elaci (MoTa) ¢ MOBEPXHOCTH KOKH (B CpeHeM
20 — 29 %), meniogoco uzTVYeHA Ha OKPYAKAKOIIHE IpeaIMEeTEL, HMERITHe Jonee
HH3KYIO UeM KOXa TeMIIEpaTypy MoBepXHOCTH (10 60 %).

OpragusM udenoBeka 00n1agaeT CIOCOOHOCTBH) B 3aBHCHMOCTH OT KOHKpPET-
HEIX METEOPOIOTHUECKHX VCIOBHH H TAKECTH TPyda PEryIHPOBATh TEINIOOOMEH
C BHEIHEH cpenoii. odecnedynBad HEOOX0TAMOE MOCTOAHCTBO TEMIEPATYPhl Tella
H COXpaHEHHE HOPMAIBHOIO TEIIOBOI'0 COCTOAHHA.
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Perynuposanne TennoodMeHa OCYIIECTBIAECTCA IYTEM H3MEHEHHA KOIHYECT-
Ba BEIpa0aTEIBAEMOr'0 B OpraHH3Me Tella H IIYTEM YBEIHYEHHA HIH YMEHBIIEHHA
€r0 Iepelavd B OKPY/KAIOMIVIO CPENY 3a CUET COOTBETCTBYHOINHX peaKIIHi OJTHO-
ro H3 OCHOBHBIX MEXAHH3MOB MIPHCIIOCOOIIEHHA — TEPMOPETYIIAIHH.

Tepatopecviayias — COBOKYIHOCTh (PH3HOTOIHUIECKHX NPOIECCOB. oOecledH-
BAKMIHX MOCTOAHCTBO TEMIIEPATYPHI Tela UeTOBSKa B JOMYCTHMBIX (DH3HOTOTH-
YeCKHX rpaHHuax 36.4 — 37.5 °C. laHHBIH OHana3oH TeEMIEpaTyp BHYTPEHHHX
OpraHoB UeloBeKa HanOonee OMarompHATeH 14 NMPOTeKaHHA B OpraHH3Me OHO-
XHMHYECKHX PEaKIHi H IeATEIbHOCTH MO3Ta.

OIHaxko B MPOH3BOICTBEHHBIX IIOMEMEHHAX NPEANPHATHH, HMEIOMIHX MOII-
Hble HCTOYHHKH TEIIOBOTO H3TYyUeHHA. HHTEHCHBHOE o0TydeHHe pabouHx Mo-
JKET BBI3BATL B HX OPraHH3Me 3aTpVIHeHHEe H HapYIIeHHE TepPMOpPeryANHH, II0-
BBIIIEHHE TEMIIEPATYPEI TETA H., KaK CIEICTBHE, IeperpeBaHHe OpraHu3Ma.

[13BECTHO. UTO BCE HArpPeThIe Tella H3JIYYarT B MPOCTPAHCTBO MOTOKH TYYH-
CTOH 3HEPrHH. JIVIHCTBIH TellI0OOMEH MEAIY TelaMH IpeiacTaBideT coOoH mpo-
IlecC pacnpocTpaHeHHA BHYTPEHHeH 3HEePruH B BH/IE 3TeKTPOMAarHHTHBIX BOTH B
BHAHMOH H HH(pakpacHOH o01acTH crekTpa. JTHHA BOTHEI BHIHMOTO H3Iyde-
HHA 0T 0.38 1o 0.77 MxM. HHpakpacHOro — 6omee 0.77 MEM.

JIyuncTas 3HEPTrHA, MPOXOAA MOYTH 0€3 MOTeph MPOCTPAHCTBO. OTAENAIIEE
OIHO TEI0 OT APYIoro. MOIIomaeTca o0Iy4aeMBIMH MIPeAMEeTaMH H CHOBa IIpe-
BpamiaeTcd B TEIIOBYI0 3HEPTHI0 B MOBEPXHOCTHBIX CI0AX 00IyUaeMOro Tera.
Bo3ayx He noriomaer IyYHCTYIO SHEPIHIO H [I03TOMY He HarpeBaeTCA.

ITrdpakpacHoe m3nyueHHe (IIK — m3myueHHe) HMeeT OOTBINOE 3HAYCHHE B
TeIT000MeHe TeIOBeKa ¢ OKPYKAKIIeH Ccpedod. Tak Kak HH(paKpacHBIE TyUH.
Iomnajas Ha He3alIHIIEHHBIE YacTH Tela (IHIO. PYKH, e, IPyAb). YCHIHBAIOT
TEMI0BOE BO3JeHCTBHE cpenbl Ha opraHu3M. C THTHeHHYeCKOH TOUKH 3peHHA
BakHOH ocoOeHHOCTRE) 1K — H3my4YeHHA ABIAETCA CHOCOOHOCTH 3THX JIy4YeH
MIPOHHKATH B JKHBYI TKaHB Ha pa3HyIO ITyOHHY.

JIyun nTHHHOBOMIHOBOTO AHana3oHa K — u3myueHHs (ot 3 MEM 10 1 MM) 3a-
Iep/KHUBAIOTCA B IOBEPXHOCTHBIX CI0AX KOKH yike Ha rayoure 0.1 — 0.2 mm. [To-
ITOMY HX (PH3HOIOTHYSCKOE BO3JAeHCTBHE HA OPTAaHH3M TPOABIAETCA, TIABHBIM
00pa3oM, B IOBBIMIEHHH TEMIIEPATYPBI KOKH.

JIyan kopoTKkoBomHOBOro nHanazoHa K — m3nyuennd (ot 0.78 mo 1.4 MEM)
00m1amarT crnocoOHOCTHIO MPOHHKATH B TKAaHH OpPraHH3Ma HAa HECKO/IBKO CAHTH-
MeTpoB. TakHe ITy4H JIerko IPOHHKAKT Uepe3 KOKY H UePENHYK KOpoOKY B MO3-
TOBYIO TKaHb H MOTYT BO3/1¢HCTBOBATh HAa KJIETKH I'OJIOBHOTO MO3Ta, BBI3EIBAA €T0
TAKETble MopakeHAA. [IpH o0TydIeHHH KOPOTKOBOHOBBIMH HH(pPaKpacHBIMH
aydaMH HaOmroJaeTcAd MOBBIMIEHHE TeMIepaTyphl TeTKHX, MOYeK, MBIMI H Ipy-
THX OpraHoB. B MpoH3BOACTBEHHBIX VCIOBHAX MPH TIHTEIHOM 00TYISHHH T7a3
vy paOOTHHKOB pa3BHBaeTCA NpodeccHOHAIbHOE 3a00IeBaHHE — Kamapaxma (mo-
MYTHEHHE XPYCTaIHKa).
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B ycioBHAX, KOTZa YeIOBEK B pe3ylbTaTe HHTEHCHBHOIO TEILIOBOTO 00Iyde-
HHA HOIy4aeT TellIa H3 BHEIMHEH cpedsl Oolblle. 4eM CIOoco0eH OTAaTh CaM.
BO3MOJKHO HapyIOEeHHE TEPMOPETyIALHH. YTO BeAeT K NeperpeBY OpraHH3Ma H
VXYIMEHHKD TEMIOBOTO COCTOAHHA. DTO COCTOAHHE XapaKTepH3VeTCA MOBHIIIE-
HHEM TeMIepaTyphl Tela. YYalleHHeM IIyIbca. OOHIBHBIM HOTOOTAEIEHHEM, IIO-
Tepel ¢ NOTOM HYJKHBIX OPTaHH3MY COIeH H BHTAMHHOB.

CToliKoe HapylleHHe TEPMOPETYIANHH BCIEACTBHE 3HAUHTEIBHOIO Ieperpe-
BAHHA OPraHA3Ma MOJKET IPHBECTH K BO3HHKHOBEHHIO OCTPOTO CIIEMH(PHIECKOTO
3a00IeBaHHA — Mei10eo20 VOapd. CONPOBOKIAIMIETOCA PAcCTPOHCTBOM KOOp-
OHHALMH JBHAKEHHH. FOJIOBOKPY/AKEHHEM, NaJeHHEM apTEPHAIbHOTO JIaBIEHHA,
noTepeH CoO3HaHHUA.

B npoH3BOACTBEHHBIX YCIOBHAX 3(P(eKT BO3AHICTBHA TEINIOBOTO H3TYISHHA
Ha OpPTaHH3M 3aBHCHT OT MHOeCTBa (haKTOPOB: HHTEHCHBHOCTH TEIUIOBOTO H3-
Iy4EeHHA Ha padodeM MecTe. CIeKTpa H3Iy4eHHd, pa3Mepa o0Iy4aeMoro y4acTka
Tela. JIHTEIPHOCTH 00IyUeHHA, 0K IbI.

ITHTEHCHBHOCTE TEIUIOBOTO H3IIVUEHHA (J (BT.-"'I\[Q) Ha padodeM MecTe MOKHO
paccuHTaTh IO QopMyIe:

Te 4
[ 10 0] -110
Q=O,?8F-I72, (1)

rae F — nnomane H3Iy4arlield IOBePXHOCTH HCTOYHHKA. M

T — TeMmepartypa H3Iy4arIIed IOBEPXHOCTH, K

[ — paccTOAHHE OT H3TYJAIOIIEH MOBEPXHOCTH 0 paboTaIOIIEro. M.

OueBHOHO, YTO YeM QOIIbIe HHTEHCHBHOCTh TEILIOBOIO H3IIYYEHHA H BelH-
YHHA 00Iy9aeMOH [MOBEPXHOCTH Tela, 9YeM IPOJ0KHTENbHEH MepHO] 00IyUe-
HHA H 9eM OIHzKe o0IydaeMBIH y9acTOK OpraHH3Ma K Ba/KHBIM KH3HEHHBIM Op-
ragaM, TeM TAKenIee 3p¢PeKT Bo3TeHCTBHA TEIIOBOTO H3TYIeHHA.

JIn4 olleHKH IeHCTBHA TEILUIOBOTO H3IYUEHHA Ha OPTraHH3M UYeloBeKa MPHHA-
Ta BEIHYHHA. HA3BAHHAA UHMEHCUBHOCHILIO NENT08020 001vHeHA. BT/M.

B cootsercTBHH ¢ TpedoBaHmaMH ['OCT 12.1.005 — 88 «O0mue caHHTapHO-
THTHEHHYECKHEe TpeOoBaHHA K BO3AyXy pabodeld 30HBI» JOMyCTHMAa:d BETHIHHA
HHTEHCHBHOCTH TEIIOBOTO OOIVYEHHA padoTarIIHX YCTaHABIHBASTICA B 3aBH-
CHMOCTH OT ILTOIMAanH 00IyyaeMoH MIOBEPXHOCTH Tena.

Tak HHTEeHCHBHOCTBH TEIUIOBOTO OOTYUYeHHA OT HarpeThIX MOBEPXHOCTEH TeX-
HOJIOTHYECKOTr0 000pyIOBAaHHA, CBETHIBHHKOB., HHCOIAIHH HA IOCTOAHHEBIX H
HENOCTOAHHBIX paboYHX MecTaX He JOIKHA IIPEBEIATE:

- 35 Br/m* tipu o0ny4deHHH 50 % noBepXHOCTH Tena H Oomee;

- 70 Bt/™® — npH BenHYHHE 00IyIaeMOH IOBEPXHOCTH 0T 25 10 50 %:

- 100 Bt/M? — mpH o61y4ueHHHA He Gonee 25 % MOBEPXHOCTH Tea.

[THTEHCHBHOCTh TEIIOBOTO OOIy4eHHA pa0OTAaKIMHX ¥ OTKPBITBIX HCTOYHH-
KOB TeIJIOBBIASICHHHA (HarpeThli MeTall., CTEKT0, «OTKPBITOE» IITaMA H 1p.) He
moIKHA mpeBbimats 140 BT/M2. npH 3ToM 00IyUeHHIO He JOKHO IMOABEPraThCA
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Oomee 25 % MOBepXHOCTH Tela H o00A3aTelNbHBIM ABIASTCA HCIOIB30BAHHE
CpelCcTB HHAHBHIYAIbHO 3alTHTHI, B TOM YHCIE CPEICTB 3allHTHI THIIA H TI1as3.

B mpomn3BOACTBEHHBIX YCIOBHAX HE BCETJa BO3MOKHO BBIMIOTHHTH HOpPMa-
THBHBIE TpeOoBaHuA. [[14 yIVUNIEHHA YCIOBHHA TPyaa H 3al0HTEL padoTarMHX OT
BO3MOKHOTO TeperpeBaHHA MPHMEHAKT CIeAVIINHE CIMOCO0Bl: TEILTOH30TAIHIO
HarpeThlX MOBEPXHOCTEH: 3KPaHHPOBAHHE HCTOYHHKOB H3INIVUEHHA. YCTPOHCTBO
BOJAHBIX H BO3AYIIHBIX 3aBec: BO3AYNIHOE AVIIHPOBAHHE. pallHOHATBHBIH MHTh-
€BOH pPeKHM, HCIIONIb30BaHHE CIIEHOIEAK OBl H CPEICTB HHAHBHAYAIBHOH 3aIIHTHI:
o0opynoBaHHE KOMHAT HIH KadHH 1714 KPAaTKOBPEMEHHOIO OTIBIXA.

Tenmmou3onANHA CHHKAST TeMIEpaTypy H3IyUarIIHX MOBEpXHOCTEH H ABIA-
eTcA 3(QQeKTHBHEIM MEPONPHATHEM HE TOJIBKO 1A YMeHbIIeHHA HHTEHCHBHOCTH
TeIIOBOTO H3TYUEHHA OT HarpeThIX MOBEPXHOCTEH, HO TaK&ke A MpeaoTBpalle-
HHA OKOT0B IIPH NIPHKOCHOBEHHH K 3THM NoBepXHOCTAM. CornacHo TpeOoBaHH-
aMm ['OCT 12.1.005 — 88 TeMmmepaTypa HapY./KHBIX MOBEPXHOCTEH TEXHOIOTHYE-
CKoro o0opyI0BaHHA H OTpakJar0IIHX YCTPOHCTB HE J0MKHA MpeBbmaTte 45 °C.

J14 TelIoH30IALHE HarpeThIX IOBEPXHOCTEH NPHMEHAT pa3sHooOpa3HbIe
MaTepHATbl ¢ MaldbiM KO3((HITHEHTOM TeIIONMPOBOIHOCTH, CIOCOOHEBIE BHIASP-
KHBaThb BBEICOKYI) TeMIIEpaTypy: OTHEVIIOpHBIE O€TOH, KHPIIHY H MacTHKY. MHHe-
PaTBHYIO H CTEKIAHHYIO BaTy, ac0ecT, BOHIOK.

HamnGomnee pacmpocTpaHeHHBIM CIOCOOOM 3aIlHTHI OT TEIJIOBOTO H3TYVUSHHA
ABIIAETCA 3KPAHHPOBAHHE HCTOYHHKOB H3TYYEHHA HIH padodHx MecCT.

[To mpuHHUHDY AeficTBHA 3KpPaHBl MMOAPA3NENATCAd Ha TEILIOOTPAKAIOMIHE,
TEIIONOTTOMIAIOIIHE H TEIUVIOOTBONAINHE. DTO HeleHHe NOCTATOYHO YCIOBHO.
TaK KaK KaXkIbIH 3KpaH o0lIazaeT OJHOBPEMEHHO CIIOCOOHOCTBIO OTpakarh. IIO-
r710MIaTh H OTBOAHTE Tel10. OTHeCceHHe 3KpaHa K TOH HIH HHOH TPYIINE MPOoH3-
BOJHTCA B 3aBHCHMOCTH OT TOI'0, KaKad ero CIIocOOHOCTE BBIpak€Ha CHIIBHEE.

Tennoompaxcaroujiie 3KPdHs5l HMEIOT HH3KYI0 CTENEHh YEPHOTHl MOBEPXHO-
CTel, BCIEICTBHE YEr0 OHH 3HAYHTENBHYIO YacTh MAJAOIIell Ha HHX JTYIHCTOH
SHEpPrHH OTpaXkarwT B 0OpaTHOM HaIpaBIeHHH. B KauecTBe TEILIOOTpaKarollHX
MaTepPHATOB B KOHCTPYKIIHH 3KPaHOB HCIOMB3YHOT anb(oib (aTHOMHHHEBafg
(hompra). THCTOBOH aTIOMHHHIH, OMHHKOBAHHYIO CTa1b, ATFOMHHHEBYE KPacKy.

Tennonocnowjaruyie 3Kpays U3TOTABIHBAIOT H3 MaTEpPHAIOB C BBICOKHM
TePMHYECKHM COIPOTHBISHHEM (MalbIM KO3(p(HIHEHTOM TeIZIONPOBOTHOCTH).
B KadecTBe TeNNONOITIOIIAKINHX MAaTEPHAIOB NPHMEHAKT OTHEYIIOPHBIH H Tell-
TOH30TAITHOHHBIN KHPIHY, acGecT, Ope3eHT, N.TaKoBaTy.

B kadecTBe menioomeodaujux IKPAaHOB HCIIONB3VIOTCA BOJAHBIE 3aBECHL.
CBOOOIHO MAJarINHe B BHIE IIEHKH HIH OPOIIAKINHE IPYIVI0 3KPaHHPVIOMIVIO
[IOBEPXHOCTD, THOO 3aK/IHOYEHHEIE B CIIEHATIBHBIN KOAKYX H3 CTEKIa HIH MeTall-
J1a 3MEeeBHKH ¢ IPHHYIHTEIbHO NHPKYIHPYIOIIEH B HHX X0T0IHOH BOJOH.

B 3aBHCHMOCTH OT BO3MOKHOCTH HaOTIOJEHHA 3a TEXHOIOTHUYECKHM MPOIIEC-
coM H paboToH 000pyIOBaHHA Pa3IHYAKT KPaHBl TPeX THIIOB: HENPO3padHEIE.
[IPO3pavYHBIE H NOTYIPO3PAYHEIE.
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K wenpospaurvim 3Kpanam OTHOCATCA MeTaUIHUEeCKHE (KecTh, aaTrOMHHHIL).
anbgoaeBble, (yTepOBaHHEIE (IIEHOOETOH, IEHOCTEKI0, KePaM3HT, mmems3a), acOe-
CTOBBIE, OPE3EeHTOBBIE H OP.

K npospayxsim 3Kpadaym OTHOCATCA BBIIOIHEHHBIE H3 PA3IHYHBIX CTEKOI:
CHIIHKATHOT0, KBapII€BOT0, OPraHHYeCKOTr 0, META/LTH3HPOBAHHOIO, a TaK e ILIe-
HOYHEIE BOJIAHBIE 3aBeCHl (CBOOOIHBIE H CTEKANIHE 10 CTEKTY) H BOJO-IHCHOEPC-
HEIE€ 3aBECHI.

Honvnpospaynsie 3xpansr 00bEIHHAKT B cede CBOHCTBA IIPO3PadyHBIX H He-
IPO3PAYHBIX IKPAHOB. K HUM OTHOCATCA MeTA/IHYECKHE CETKH. LIEIHBIE 3aBECHL,
3KPAHBI H3 CTEKIIA. APMHPOBAHHOTO META/UTHYECKO CeTKOi.

OnenuTh 3QPeKTHBHOCTE 3aIIHTHI OT TEIIOBOT0 H3IyYeHHA C IOMOIIBIO 3K-
paHoB 1 (%) MOxkHO O popmyTe

n= % 100, @)

rae Q — HHTEHCHBHOCTD TEII0BOTO H3MYUeHHA O3 MPHMEHEHHA 3alllHThL. Br/:

(), — HHTEHCHBHOCTB TEIVIOBOTO H3IYUEHHA C IPHMEHEHHEM 3aIIHTHL. Br/a.

Bo3zoviunoe ovuiupoeare TPHAMEHAIOT B 1IeXaX Ha palodHX MecTax, HaXoId-
IMHXCA II0J BO3JEHCTBHEM TEIIOBOTO H3TYyUYeHHA OOIBIIOH HHTEHCHBHOCTH —
350 Bt/M® © Gomee. TToTok BO3[yXa, HANpPaBIEHHBII Ha padowuero, MO3BOIAET
VBETHYHTH OTBOJ TeMla OT OpraHH3Ma KOoHBekmHeil. DddekTHBHOCTE BO3TYI-
HEIX OYIIEH BO3pacTaeT MPH OXIakISHHH I0JaBaeMOro Ha pabodee MECTO BO3-
oyXa HIIH K& PH DOIMEMHBAHHH K HEMY MEIKO PAaclBIIEHHOH BOIEL.

Bompocsl k padoTe

1. 3a cuer kakuX TmporeccoB odpa3yvercsa TENIo B OpraHH3Me denoBeka? Ka-
KHM IIYTEM OPraHH3M TepAeT OONIBIIVI 9acTh Temna’

2. KaxkuMmu cnocobaM# MPOHCXOIHT OTaua Telllla OPraHH3MOoOM 4delloBeKa?

3. OT KakuX MapaMeTpPOB 3aBHCHT BeIHYHHA HHTEHCHBHOCTH TEILTIOBOTO H3-
nydeHHA Ha padodeM MecTe? VKa3aTh €IHHHIY H3MEPEHHA HHTEHCHBHOCTH.

4. Ot Kakoro mapamerpa H3JIYUEeHHA 3aBHCHT I'TyOHHA €ro MPOHHKHOBEHHA B
AHBYIO TKaHb? Bo3aelicTBHE H3TVIEHHA Ha KAKHE OpraHbl HAHOOJIEE OMMacHo?

5. Kakoil guanason [MK-H3ay4eHHA IpH OOIYUYEHHH BBI3BIBAST OoNnee TaKe-
JBlE MOC/IENCTBHA?

6. Kakoe crmenuduueckoe 3adoreBaHHE MOJKET BBI3BATh HapYIEHHE TePMO-
perymanun? KakoBel CHMITOMBI 3TOr0 3adoneBaHHA?

Kaxkoe npodeccnoratsHOe 3a001eBaHHe MOKET BBI3BATh JTHTENBHOE TEM-

nosoe odmyueHHe? Kakoil quanasoH IK-u3myueHns npH 3ToM Hanbosee onaceH?

8. Uepes BeIHYHHY KaKoH XapaKTePHCTHKH OLIEHHBAETCA OEHCTBHE TEIIOBO-
ro H3IYyUeHHA Ha 4eloBeka? YKa3aTh eJHHHITY €€ H3IMepEeHH.

9. Ot KakuX (GaKTOPOB 3aBHCHT 3((PeKT BO3AeHCTBHA TEIIOBOTO H3TyIeHHA

10. B kakux caydagx Oyaer Oordee TAAETBIM 3 (heKT BO3AeHCTBHA TEMIOBOTO
H3Ty4YeHHA?
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11. Yto Takoe TepMmoperymanua’? Kakoa (QyHKIIHA JaHHOTO MeXaHH3Ma?

12. IIpn TemmoBoM OOIYVYEHHH JOIIYCTHMBIE 3HAYEHHA KAaKOTO IapaMeTpa H B
3aBHCHMOCTH OT Kakoro Qakropa ycradapnaearotcea [ OCT 12.1.005 — 882

13. Kakumu cnocobaMu ofecnmeuHBaeTcA 3allHTa PadOTHHKOB OT IeperpeBa-
HuA? Kakoi H3 crioco0oB ABIAETCA HAHOOIEE pacIpoCTpaHEHHBIM?

14. Kakue u3 HcclIeayeMBIX 3KpaHOB ABIATHCE TeIllooTpaxarwmuMu? 113 ka-
KHX OPYTHX MAaT€PHATIOB H3TOTaBIHBAKT TaKHE IKPaHbI?

15. Kakae H3 HCCIeIyeMBIX 3KPAaHOB ABIANHCE TEIUIONOTIOMAKIMHAMH? 113
KaKHX JPYTHX MAaT€pPHAaI0B H3rOTABIHBAKOT TAKHE JKPAHBI?

16. UTo HCIIOMB3YIOT Ha IPOH3BOJCTBE B KAUECTBE TEIJIOOTBOJAIIHX IKPAHOB?

JlaGopaTtopHaa padoTta Ne 3
HccaenoBanne 3¢ PpeKTHBHOCTH JeiiCTBHA 3AIIHTHOIO 3a3eMICHHA

ITenp paboTEI — HeCTeT0BaTE 3G (EeKTHBHOCTE ASHCTBHA 3aIIHTHOIO 3a3eMIe-
HHA B 371eKTPOYCTAHOBKAX, MHTAOMIHXCA OT TpeXda3HbIX 3MeKTPHUYSCKHX ceTel
HanpaxeraeMm a0 1000 B.

KpaTKHe TeopeTHUeCKHEe CBeIeHHS

3awumoe 3azeirnieniie — 3T0 IpeTHAMEePEHHOE 3MeKTPHUYECKoe CoeTHHEHHE ¢
3eMiIeH HIH ee KBHBATEHTOM MeTaLTHUeCKHX HETOKOBETYIIHX JacTell 3I1eKTpo-
YCTAHOBOK. KOTOPBIE MOT'YT 0Ka3aThCA O HanpaKeHHEM (pHC. 1).
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Puc. 1. CxemMma 3amHTHOrO 3a3eMISHHA H paclpeaciIcHHE IIOTCHIHATA
Ha NOBEPXHOCTH 3¢MIH BOKPVI OJHHOYHOTO 3a3¢MIHTEIIA

37



OcHoBHaA NpPHUYHHA MOABICHHA HaNPMKEHHA Ha METAUTHUECKHX HETOKOBE-
OVIOHX YacTAX 3MEeKTPOYCTAHOBOK (HAampHMEpP. KOPIYCE) — MOBPEXKIECHHE 3NEK-
TPHYECKOH H30IAIHH TOKOBEAVIIHX YacTell YCTAaHOBKH. HaXOJAINHXCA MOJ Ha-
IpAKSHHEM, H 3aMbIKaHHE HX Ha KOpIyc®.

Ecnn 3meKTpoyCcTaHOBKA H30IHPOBAHA OT 3€MIH, TO B CIydae 3aMBIKaHHA (a-
3Bl Ha KOPIyC., IPHKOCHOBEHHE K YCTaHOBKe OVIET Tak e ONacHO. Kak H K ¢a3-
HOMY IPOBOLY — Y€I0BEK, CTOA Ha 3eMIIe€ HIH Ha IPYTroM TOKOIPOBOIAMIEM OC-
HOBAHHH. MOJKET OKa3aThCA M0 HANpPAKEHHEM NPHKOCHOBEHHA™* MpakTHUSCKH
paBHBEIM (pazHOMY HampaxeHHI ceTH — 220 B. B 3TOM caydae depes Telo 4Uelo-
BeéKa OyIeT IPOXOIHTh TOK OIACHBIH 11 KH3HH

I = Upp/ Rq= U/ Ry =220/1000 = 0,22 A = 220 MA, (3)
rae Uy, — HanpsxeHHe NpHKocHOBeHHA. B: Uy — (asHoe HanpaxeHHe. B: Rq— co-
NPOTHBIEHHE Tela YeloBeKa. B pacueTax npHHAMaemoe 1000 On.

3amHuTHOE 3a3eMIeHHE ABIAeTCA I(P(PEKTHBHOH H NIHPOKO pacHpoCTpaHeH-
HOH MEpOH 3aIIHTHL OT IIOpakKeHHA TOKOM IIPH CIyYaiiHOM IOABIEHHH HalpaKe-
HHA Ha METAUIHYeCKHX HeTOKOBEIVINHX YacTAX 3IEKTPOYCTaHOBOK. bnaromaps:
JAITHTHOMY 3a3eMISHHK HaOpAKEeHHE NPHKOCHOBEHHA OYIeT 3HAUHTENBHO
MeHbIIe ¢a3Horo. PaccMOTpHM NPHHITHI JeCTBHA 3alIHTHOTO 3a3eMISHHA.

B ciyvae 3aMBIKaHHA TOKOBeIYIIeH 9acTH. HaIpHMep. ¢a3bl Ha KOPIyc Hesa-
3EMJIEHHOH 3MEKTPOYCTAHOBKH Ha KOPIYCE MOABHTCA OMACHBIH MO BEMHYHHE I10-
TeHIHAI @, B. [efcTBHE 3alIHTHOIO 3a3€M/I€HHA OCHOBAHO Ha ABICHHAX. BO3HH-
KaXOIIHX [IPH CTEKAHHH TOKAa B 3€M/IK, €C/IH TOKOBEIYINaA 4acTh 3aMBIKAeTCA Ha
KOPIYC 3a3eMISHHOH 3IeKTPOYCTAHOBKH., T.€. 3a3eMIAeTCA.

[IpH cTeKaHHH TOKa ¢ KOpITyca B 3eMTH0 /; (CM. pHC. 1) 4epe3 Ma1oe compo-
THBJIEHHE 3aIIHTHOTO 3a3eMJIEHHA R,. KOTOPOE B 3MEKTPOYCTaHOBKAX Halpake-
HHeM 10 1000 B He momaHO npeBnlate 4 OM. IPOHCXOOHT pPe3K0€ CHHAKEHHE
MOTEHIHATIA 3a3eMIHBINEHCA TOKOBEIYIIEH YacTH H. CIeJ0BATEIbHO. KOPITyCa
3a3eMJICHHOH YCTaHOBKH 10 3HAYEHHA PABHOTO

0;= LR, (4)

B T0 &e BpeMA Ha MOBEPXHOCTH IPYHTa BOKPYT MECTa CTEKAHHA TOKA B 3EMIIEO
TAK/KE MOABHTCA IOTEHIHAN (. H3MEHAIONIHHCA B 3aBHCHMOCTH OT PACCTOAHHA
10 TOUKH CTeKAaHHA TOKA X 0T MaKCHMAIbHOIO 3HAYSHHA O, 10 0 (mpH x = 20 M).

Torza B caydae 3aMbIKaHHA (a3bl Ha KOPIYC 3a3eMISHHOH 3IeKTPOyCTaHOB-
KH HalpAKeHHe NPHKOCHOBEHHA gy, MO KOTOPBIM OKAKETCA TPHKOCHYBIIHHCA
K KOPIyCY deToBeK. 6yaeT (cM. pHc. 1)

'["'Tup = 3 — Poc. (5)
rae ¢, — IOTEHIHAT KOpIIyca 3a3eMIIEHHOH 3IeKTPOYyCTaHOBKH. B: @, — IoTeH-
IIHAT OCHOBAHHA (IJIOINAJKH) B TOM MeCTe, TJe CTOHT YeT0BeK. B.

* Jauwixarlie Ha KOPHye — C.-I:)«"-Iﬂﬁ:HOli‘ AICKTPHECCKOS COCOIMHCHHT TOROBE:L}'D]Eﬁ HACTH C
MCTALTHYCCKHMH HCTOROBCOYVINHMHE YaCTAMHE 3/ICKTPOYCTAHOBKH.

** Hanp)ucerme NPUKOCHOSEH A — HAIIPAKCHHIC MCEIY IBYMA TOTKAMI OCIIH TOKA. KOTO-
PBIX OTHOBPSMCHHO KACACTCA TCIOBCK. HAIPHMCP. [1)?]31{511? OpoBOJ M 3CMIA.

38



IIpuryun oelicimena 3allHTHOTO 3a3eMICHHA 3IeKTpoo0opyIOoBaHHA 3aKIH-
YAETCA B CHHKEHHH [0 0€30MacHBIX 3HAY€HHH HAIPMKEHHA IPHKOCHOBEHHA Upy,.
00YCIIOBIEHHOIO 3aMBIKAHHEM Ha KOPIYC. DTO JOCTHTAETCA IYTEM YMEHBIIEHHA
IOTeHITHATA 3a3eMICHHOT0 000pyIOBaHHA @; (YMEHBIIEHHEM COMPOTHBISHHA
3aIIHTHOTO 3a3eMIeHHA R,), a TaK/AKe 3a cUeT MOBHIIeHHA NOTeHIIHATa OCHOBAaHHA
Qoc B MECTE, T CTOHT YeJIOBEK, 10 3HaUeHHA OIH3KOro K IIOTEHIIHATY 3a3eMIIeH-
HOTo 000pyI0BaHHA.

Oéaacms npuMeHerA 3allIATHOTO 3a3eMIeHHAA — TpexXda3Hble CeTH Halpike-
HHeM 10 1000 B ¢ H3omHpoBaHHOH HelTpanso H Belme 1000 B ¢ mr00BIM pexH-
MOM HeHTpaH.

CormnacHo ITpaBHT yCcTpoiicTBa 3MeKTpoycTaHOBOK ([1VD) 3aMHTHOE 3a3eMie-
HHE CIIEAVeT BEINOIHATE: IpH HanpAxeHHH 380 B u Beimme nepemerHoro H 440 B
H BBIIE€ IOCTOAHHOI'O TOKAa BO BCEX CIyYadX: B INIOMEIICHHAX C NOBBIIIEHHOH
OIIAaCHOCTEI0 H 0c000 ONAacHBIX IIPH HampAxkeHHH 42 B H BhIOIe NepeMEHHOTO H
110 B u BpIIIE NOCTOAHHOIO TOKA: BO B3PBIBOONACHBIX ITIOMEMIEHHAX HE3aBHCHMO
OT BETHYHHBI HaNPAKEHHA.

J14 3a3eMIIeHHA 371eKTPOYCTaHOBOK HCIIOIB3VIOT 3a3eMIAIIIee YCTPOHCTBO.
OCHOBHBIE€ KOHCTPYKTHBHBIE 31eMEHTHL KOTOPOro IIpeAcTaBIeHEl Ha pHC. 2.
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Puc. 2. 3azemnatomee (KOHTYPHOE) YCTPOHCTBO H pacmpeaeaeHne
[IOTEHIHAIA Ha [IOBEPXHOCTH 3€MIIH IIPH IPYIIIIOBOM 3a3eMIHTEIE:
1 — 37ekTpoyCTaHOBKA: 2 — 3a3eMIAIOIMIHA O0IT: 3 — 3a3eMIAIIHA
[IPOBOJHHK. 4 — MarucTpanb 3a3eMICHHA. 5 — COSIHHHTEIBHBIA
NPOBOIHHK: O — Moioca; 7 — 3JeKTPO/Ibl TPYIIIOBOTO 3a3eMIHTENA
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3azemaaouun vempoticineoi Ha3blBaeTCA COBOKYIIHOCTE 3d3emiumend — Me-
TAIUTHYECKHX NPOBOJIHHKOB — JIEKTPOIOB /. HAXOOAIIHXCA B HENOCPEACTBEHHOM
COIPHKOCHOBEHHH C 3€MJIeH. COeIHHEHHBIX MEXKIY COOO0H IIOIOCOH 6. H 3a3eM-
JAROUUX NPOEOOHNK0E 3, COSTHHANIIHX 3a3eMIAEMBIE YaCcTH JIEKTPOYVCTAHOBKH 1
C 3a3eMIHTEIIeM.

B 3aBHCHMOCTH OT MeCTa PacloI0KeHHA 3a3eMIHTENA OTHOCHTEIBHO 3a3eM-
AAEMOTO 3MEKTPOo0OOPYA0BAHHA pa3IHUAKOT Ba THIA 3a3€M/IAKIIHX YCTPOHCTB:
BBIHOCHOE H KOHTYPHOE.

B ewinocHoMm 3azeanaroujem yempoticnige 3a3eMIHTENb BBIHECEH 3a IMPeEIelibl
IUTOIMAIKH. Ha KOTOPOH HaXOoJHTCA 3a3eMiadeMoe obopyaoBaHHE. T. €. pa3Melra-
€TCA BHE 3JaHHA.

ITockonpky obopyaoBaHHE pacroiara€Tcd 3a IMpedelaMH 30HBI pacTeKaHHA
TOKa — Ha paccToAHHH Oomee 20 M OT BEIHOCHOTO 3a3eMIHTeNd. TO B CIydae 3a-
MBIKAHHA Ha KOPIOYC Y€I0BEK. IPHKOCHYBIIHCE K 3a3eMIEHHOMY 000PYI0BaHHIO.
nomnagaeT o4 MakKCHMaJIbHOE HallPAKEHHE IPHKOCHOBEHHA (CM. pHC. 2)

E"'r[[p: Py = Ia Rs- (6)

[To3ToMy BEIHOCHOE 3a3eM/IAIONIEe YCTPOHCTBO NIPHMEHAETCA TOIBKO IIPH Ma-
JBIX TOKAX 3aMBIKAHHA Ha 3eMIH0 [, KOoTJa HanpA:KeHHe MPHKOCHOBEHHA He Ipe-
BBIIIAET JOMYCTHMBIX 3HaueHHil, ycTaHOBIeHHBIX [ OCT 12.1.038 — 82 (Tadn. 2).

TaGmnuma 2
[IpenenpHO JOMYCTHMEIE YPOBHH HANPAKEHHH IPHKOCHOBEHHA H TOKOB
[IPH aBapHHAHOM peKHME IeKTPOYCTAHOBOK IepeMeHHOT0 ToKa JacToTold 50 [

IIpenensHO HOMyCTHMBIE YPOBHH (He Qolee)
Hopwmmu- MIPH NPOTOTAHTEIBHOCTH BO3ACHCTBHA TOKA I. C
pyemas 0.0l1- 0.1 02]03 (0405106 (0.7 08109 ]|1.0|Cs.
BenHuHHa | 0,08 1.0
U.B 650 500 250 165 125 100 85 70 65 55 50 36
IA 6

B ronmypronm 3azemaaoniem yempoiicmee (CM. pHC. 2) IPHMEHART TPYIIIO-
BOI 3a3eMIHTEIb. COCTOAMIHNI H3 HECKOIBKHX IMapallelbHO BKIHUSHHBIX OTH-
HOYHBIX 3a3eMIHTelel (37eKTPoJoB) 7. KOTOPBIH o0ecmeuHBaeT HAHMEHBIIEe
COMPOTHBICHHE 3AITHTHOTO 3a3eMICHHA.

IIpH BBIMOTHEHHH KOHTYPHOTO 3a3eMIAKOINET0 YCTPOHCTBA BEPTHKATBHEIC
3MEKTPO/Ibl TPYIIOBOTO 3a3eMIHTENA, COeIHHEHHBIE MekKTYy co00i CTaThbHBIMH
TOPH30HTAIBHBEIMH T00CaMH 6 CBApKOMH. pa3sMemIarT M0 MepHMETpPy (KOHTYPY)
IIOINAIKH, HA KOTOPOH HAaXOZHTCA 3a3eMIdeMoe 000pyI0BaHHE, HIIH 3I€KTPOIb]
pacmpeIeldroT o Beel 3alIHIaeMoil II0IMAaIKe 10 BO3MOKHOCTH PaBHOMEPHO.

B cmydae 3aMBIKAaHHA HAa KOPIYC 371eKTPOYCTAHOBKH CTeKaHHE TOKA B 3€MITH
CO BCeX 371eKTPOJOB 3a3eMIHTEIA MPOHCXOTHT OZHOBpeMeHHO (cM. pHc. 2). Ha
rpadHKe pacnpeeleHHA NOTSHIHAIOB Ha IOBEPXHOCTH 3alfHINAeMOi II0IIaz-
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KH, IOTYYEHHOT0 CIOKEHHEM IIOTEHITHATBHEIX KPHBBIX OT KaXKI0r0 31I€KTpoja B
OTIEIBHOCTH, BHIHO, UYTO IIPH I'PYNIIOBOM 3a3eM/IHTENE B 30HE pacTeKaHHA TOKa
HaOmrJaeTcA MOBBINIEHHE H BRIPABHHBAHHE MOTEHIHAIOB Ha MOBEPXHOCTH ILIO-
mankH. B pesyasTaTe CHHAAeTCA HaNpAKEHHE NPHKOCHOBEHHA H. CIEJ0BATEllb-
HO. ITOBBIMAeTCA 0e30MacHOCTh pabOTAaIIIHX HA 3alHINaeMOH ILTOMAKE TF0IeH.

ITpu pasmemeHHH 3NEKTPOJOB Ha paccToAHHH He Gonee 8§ — 10 M apyr or
Apyra MakCHMAalIbHBIE 3HAUEHHA HANPAKEHHA MPHKOCHOBEHHA B 3TOM CIy4Yac He
MPEBBICAT JONYCTHMBIX YPOBHEH.

Ha npennpHATHAX NPH BRIIOIHEHHH 3alIHTHOTO 3a3e€MISHHA B 3a3eMIIAIOMHX
YCTPOHCTBAX HCIIOIB3YIOT €CTECTBEHHBIE 3a3€MIHTEIH H HCKYCCTBEHHEIE.

B kauecTBe ecmecmeernbix 3a3emaumenetl MOKHO HCIIONb30BaTh: Pa3IHYHbIE
META/UVIOKOHCTPYKIIHH 31aHHH, HMEIONIHE COSIHHEHHE ¢ 3€MIECH. apMaTypy Ke-
ne300eTOHHBIX KOHCTPYKIIHH CBHHIIOBBIE 000T0YKH MPOI0KEHHBIX B 3€MIE Ka-
Oenel. BOJONMPOBOAHEIE H APYTHE MeTALTHYECKHE TPYORL, 3a HCKIIOUEHHEM TPY-
GompoBOIOB A4 FOPHOUYHX KHIKOCTEH. TOPOYHX HIH B3PEIBOONACHEIX T'a30B. a
TakKe TPYOOIPOBOI0B, MOKPEITEIX H30MANHEH I7T4 3alTHTE OT KOPPO3HH.

Haq uckvecmeenHsix 3azeattumeneti IpEMeHA0T 00bBIYHO BEPTHKAIBHEIE H I'0-
PH30HTAIBHBIE IMEKTPOILL. B KauecTBe BEPTHKATBHEIX 3IeKTPOJ0B HCIIOIB3VIOT
3AI0KEHHBIE B 3€MII0 CTaldbHEIE TPYOBI, CTAlbHBIE YTOIKH, MeTaNIHUECKHE
CTEpPKHH, CTAIbHBIE NIPYTKH H T. II. /{114 cOeTHHEHHA BEPTHKAIBHBIX 3J€KTPO/IOB
HCIOIB3VIOT MOIOCOBYIO CTAIb HIH KPYITIBIE CTANBHEIE IPYTKH.

B cootBercTBHE ¢ TpeboBaHHAMH [IpaBHI ycTpoicTBa 31IEKTPOYCTAHOBOK
KOHTPOIb CONPOTHBIECHHA 3alIHTHOTO 3a3eMICHHA NPOBOIAT IIeped BBOJOM 3a-
3€MIICHHA B 3KCITyaTallHK H IEPHOIHIECKH. HO HE PeKe 0HOTO pas3a B roJl.

Bonpocsl k padoTe

1. Uto Takoe 3amuTHOE 3a3eMiIeHHe? KakoBa 001acTh €ro NpaEMeHeHHA?

2. Uro Takoe 3aMBIKAHHE Ha KOPIYC 3MeKTpoycTaHOBKH? KakoBa ocHOBHaA
IpPHYHHA 3aMBIKAHHA Ha Kopmyc?

3. B KakoM caydae H HAacCKOJIBKO MOZKET CTaTh ONAcHBIM IPHKOCHOBEHHE Ue-
N0BeKa K KOPIYCY H30IHPOBAHHOH OT 3eMIH 31eKTPOYCTAHOBKH ?

4. KaxoB OpHHITHN IeHCTBHA 3alIHTHOTO 3a3€MIEHHA?

5. KakuMm criocodoM IIpH 3aMBIKAHHH HA KOPIIYC MOKHO YMEHBIIHTE OTEHIIH-
am 3a3eMIIeHHOro o0opyaoBaHua?

6. ITpu 3aMbIKaHHH (pa3bl Ha KOPITYC 3a3eMJIEHHOH YCTAHOBKH OT Y€T0 3aBHCHT
BENHYHHA HANPAKECHHA IPHKOCHOBEHHA?

7. IToBBICHTCA TH 0€30MacHOCTh IPH YBEIHYEHHH CONPOTHBIEHHA 3alIHTHOIO
3a3eMIeHHAA?

8. Ilpm kakoH MHHHMAIbHOH BEIHYHHE HANPAAKEHHA MEPEMEHHOTO TOKa BO
BCEX CIIVYaAX CIIeIYeT BBIIOIHATE 3alIHTHOE 3a3eMIeHHe?

9. Uro co0oH IpeAcTaB/IfgeT 3a3eMiIAloInee yCTpoiicTBo? KakHe pasmHyaroT
THIBI 3a3eM/IIFONIHX YCTPOHCTB?
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10. Yto co0oH mpeacTaBndeT IPYINOBOH 3a3eMIHTeNb” KaKOBEL €ro mpeHMy-
IIeCTBA NIEPe] OTHHOYHBIM?

11. KakoBBI IOCTOHHCTBA KOHTYPHOTO 3a3eMIIARINEro ycTpoicTea? Ha kakom
PacCTOAHHH OPYT OT Apyra clIeayeT paclloilaraTe B HEM 311eKTpobl?

12. Yto paspemaercsa HCIOIb30BaTh Ha NMPEANPHATHAX B KaUeCTBE €CTECTBEH-
HEIX 3a3eMIHTENeH?

13. YUTo HCIIONIB3VIOT B KAUECTBE 3MEKTPOI0OB HCKYCCTBEHHBIX 3a3eMIHTeneH?

14. Kakoil BeIHYHHEI JOKHO OBITH CONPOTHBIEHHE 3alHTHOIO 3a3eMISHHA
ycTaHOBOK HanpaxeHHeM 10 1000 B? Kak gacTo 0HO JO/IKHO KOHTPOIHpOBaTheA”

15. OT BeIHIHHHI KaKOT0 MapaMeTpa 3allHTHOTO 3a3eMISHHA 3aBHCHT 3(dek-
THBHOCTB €ro JeicTBHA? Kak 9acTo 3TOT napaMeTp J0JIKeH KOHTPOIHPOBAThCA?

16. Kak m3MeHHTCA HalpsAAeHHE IPHKOCHOBEHHA C YBEIHYEHHEM PacCTOAHHA
MEXKIY YEI0BEKOM H 3a3eMIHTeneM”?

JlaGopatopHaa padora Ne 4
Hcciaenoranne 3p(peKTHBHOCTH JeiicTBHA 3aHVIeHHHA

[le1p padoTel — HecleqoBaTh 3(QdEeKTHBHOCTh ASHCTBHA 3aHY/ISHHA B TpeX-
(ha3HOMH YeTBIPEXIPOBOIHOH CETH C INTyX03a3eMICHHOH HeHTpalbio.

EDRTRHE TeopeTHYEeCKHEe CBeIeHHA.

3(’.‘1’-{1'.?{??-“.’6 — 3TO HNpedHaMcpcHHOC 3MICKTPHYCCKOS COCIHHCHHE C HYIICBBIM
S3AaIHTHBRIM IIPOBOJHHKOM KOPIIYCAa H JPYTHX METATIHYCCKHX HCTOKOBCIVIITHX
qacTel INMEKTPOYCTAHOBKH, KOTOPERIC MOT'YT OKa3aThCA IO HAIIPAARCHHEM (pHC. 3).
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Puc. 3. IIpaHIIHNIHATBHAA CXeMa 3aHYIeHHA

Hyvneeviv s3aupuimmxsiv npoeoornuxom PE Ha3plBaeTcd IPOBOJHHK. COEIHHA-
IIIHHA 3aHyIAeMEBIe YacTH, HallpHMep. KOPIIYC 3IEKTPOYCTAHOBKH C IIIYX03a3eM-
JIeHHOH HeHTpaIb CETH.
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IvxozazeanenHoll Helimpalsio Ha3blBaeTCA HEHTpalbHad TOYKA OOMOTKH HC-
TOYHHKA TOKa (Tpexga3HOro reHepaTopa HIH TpaHc(opMaTopa). MPHCOSIHHEH-
Had K 3a3eMJIHTEN HEMOCPEICTBEHHO HIIH YE€PE3 MaJI0€ CONPOTHBIEHHE R,

Hynepoil 3alIUTHEIN NPOBOIHHK CIEAVET OTIHYATE OT HVW1€8020 nposood N,
KOTOPBIH Takke COSJHHEH C INIyXO03a3eMIeHHOH HeHTpalpl). HO OpelHa3HauyeH
1714 THTAaHHA TOKOM 3JIEKTPo000OpYI0BaHHA.

3aHYIIeHHe NPHMEHASTCA 1A YCTPaHEHH:A ONacHOCTH MOpakeHH:A TOKOM B
clIydae NPHKOCHOBEHHA K MeTa/LTHYECKHM HETOKOBEIYIIHM YacTAM 3IIeKTPOoyC-
TAaHOBOK. OKa3aBIIHMCA O] HAIPAKEHHEM BCIEICTBHE 3aMBIKAHHA Ha KOPIIYC.

3amvbiKaHie Ha KOpNYCe — CIyYaiHOE 3MEeKTPHYECKOE COeJHHEHHE TOKOBEIY-
e 9acTH ¢ METANTHYECKHMH HETOKOBEIYIITHMH YaCTAMH 3I€KTPOYCTAHOBKH.

OcHoBHAA NpHYHHA 3aMBIKAHHA Ha KOPIIYC — MOBPEKIECHHE 3EKTPHYECKOH
H30IAIHA TOKOBEAYIIHX YacTel., HaX0IANTHXCA 1101 HanpaKeHHEM.

Ecnn 31eKTpoyCcTaHOBKA H30IHPOBaHA OT 3€MIH. TO B CIyUae 3aMBIKAaHHA (a-
3BI Ha KOPITYC, MPHKOCHOBEHHE K 3eKTPOVCTAHOBKE OY/IeT Tak e OIacHo, Kak H
K (hasHOMY MPOBOIY — UETOBEK MOKET OKa3aThCA IM0J] HalpAKeHHEM MPHKOCHO-
BeHHA Upy MPaKTHIECKH PaBHBIM (a3HOMY HampAAeHHI0 ceTH — 220 B.

OGmnacTe MpHMEHEHHA 3aHVISHHA — Tpex(a3Hble YeTBIPEXMPOBOIHBIE CETH C
IyX03a3¢MICHHOH HeHTpaapr HanpaxeHHeM 10 1000 B.

IIpuryun oeiicmensd 3aHyIeHHA — NpeBpallleHHe 3aMbIKaHHA Ha KOpPIIYC B O1-
Ho(da3HOe KOPOTKOE 3aMBIKaHHEe M&KIY (ha3off H HYIEBBIM 3alIHTHBIM IPOBO-
HHKOM, B pPe3VyIbpTaTe uero cpadaTblBacT MaKCHMalbHaid TOKOBad 3allHTa — [171aB-
KHE NpPeJOXpPaHHTEIH HIH aBTOMATHYECKHE BBIK/IKOYATENIH., H 00ecIedHBacTCA
ABTOMAaTHYECKOE OTK/IHUEHHE MOBPEKIEHHON YCTAHOBKH OT MTHTAOIMIEH CETH.

Hasnawernie HyneBOTO 3allHTHOTO MPOBOJHHKA — CO3/IaHHE 3TIeKTPHYECKOH
IEMH C MAIBIM COMPOTHBIEHHEM, YTOOBI TOK KOPOTKOTO 3aMbIKaHHA [y, OBLT JT0C-
TaTOYHO OOJBIINM 714 OBICTPOro cpabaThiBaHHA 3alHTHL. CoOrjJacHO VKa3aHHAM
[TpaBHI ycTpoiicTBa 37MeKTpoycTaHOBOK (I[TY3) TOK KOPOTKOTO 3aMBIKAHHA 107I-
KeH OBITh He MeHee 4eM B 3 pa3a Oonblie HOMHHATBHOIO TOKA [1aBKOH BCTABKH
MpeIOoXPaHHTENA HIIH PACHEHTEId AaBTOMATHIYECKOTO BBIKIFOYaTeNA.

CKOpOCTE OTKIIOUEHHA 3NEKTPOVCTAHOBKH C MOMEHTA IOABICHHA HaIpsike-
HHA Ha KOPIIyCe COCTaBIAeT 5 — 7 ¢ MpH 3alllHTE 3IEKTPOYCTAaHOBKH ILTaBKHMH
IpeIoXpaHHTENAMH H | — 2 ¢ IpH 3alIHTe aBTOMATHYECKHMH BEIKTHOUATEIAMH.

Jn1a yMeHBIIeHHA ONAacHOCTH MopakeHHd TOKOM, BO3HHKAIOMIEH B ciIyvuae 00-
PBIBE HYIIEBOTO 3alIHTHOTO MPOBOIHHKA PE H 3aMBIKaHHH a3kl Ha KOPIIYC YCTa-
HOBKH 3a MecTOM o0O0peIBa (pHC. 4). HY/ISBOH 3alHTHBIA IPOBOIHHK I0KEH
HMETh ITOBTOPHOE 3a3eMIIECHHE R,

[Tpu caydafiHOM 00pbEIBE HYIEBOTO 3alIHTHOTO MPOBOJHHKA H 3aMBIKAHHH (a-
3bl HAa KOPIIYC VCTAHOBKH 3a MECTOM OOpBIBa OTCYTCTBHE IMOBTOPHOTO 3a3eMIIE-
HHA IPHBEIET K TOMY, UTO KOPIYCa BCEX YCTAHOBOK 3a MECTOM OOPBIBA OKAKYTCA
0] HallpsAKeHHEM OTHOCHTEIBHO 3eMIH PaBHBIM (pa3sHOMY HalpAAKeHHIO ceTH Uy,
JTO HaNpsKEHHE, OIAcHOE IIA YeloBeKa, OyIeT CYyIecTBOBATh IIHTEIBHOE
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BpeMA. MOCKOIBKY MOBpPEKIeHHAA VCTAaHOBKA aBTOMATHUECKH He OTKIIOUHTCA H
ee OyaeT TpyaHO 0OHAPYKHTE CPeIH HCIPaBHBIX. YTOOB! OTKTHUHTE BPYIHYH).

Us I

Puc. 4. Coyvaii 3aMBIKAaHAA ()a3bl Ha KOPIIVC IIPH 00pBIBE HYJIEBOTO
3aI0HTHOTO IMPOBOIHHKA B CETH C €T0 MOBTOPHBIM 3a3eMIEHHEM

Ecnn xe HyneBOH 3alllHTHBIH IIPOBOJHHK OYIET MOBTOPHO 3a3eMIIEH. TO IPH
€ro o0pEIBE COXpPAHHTCA LIENE TOKA YEPE3 3EMIK. B PE3YIBTATE Yero HAIPAKSHHE
3aHYI€HHBIX KOPIYCOB 3MEKTPOYCTAaHOBOK. HAaXOJAIMHXCA 3a MeCTOM OOpEBIBa.
CHH3HTCA HpHOTH3HTENIbHO H0 0.5 Uy ClemoBaTelbHO. MOBTOPHOE 3a3eMICHHE
3HAYHTEIPHO YMEHBIIAeT ONACHOCTh IOPakeHHA TOKOM IPH OOpBIBE HYIEBOIO
3AlHTHOTO MPOBOIHHKA. HO HE MOKET VCTPAHHTH €€ MOJIHOCTERIO.

B cBaA3H ¢ 3THM Tpedyercd TmaTelIbHaA MPOKTaIka HYIEBOTO 3alIHTHOTO Ipo-
BOJHHKA. UTOOBI HCKIHOYHTh BO3MOKHOCTE ero odpseiBa mo qrboi npuunHe. [1o-
3TOMY B HYJI€BOM 3alIHTHOM IIPOBOJHHKE 3allpeIlacTcA CTABHTb NIPeJoXpaHHTE-
H. pyOHIBHHKH H IPYTHE OPHOOPEL. KOTOPBIE MOT'YT HAPVIIHTE €r0 NET0CTHOCTE.

Bonpocel k padore

1. Yrto Takoe 3aHyIeHHEe? B KaKHX 3€KTPHYECKHX CETAX OHO NMpPHMeHAeTCA?

2. Uto HaspIBaeTCA HYJIEBBIM 3alIHTHRIM NMpoBOIHHKOM? Uem Hymepoi mpo-
BOJI OTTHYAETCA OT HYJIE€BOTO 3alTHTHOTO MPOBOIHHKA?

3. KakoBo Ha3Ha4Ye€HHE HYJIEBOI'0 3alHTHOIO IPOBOJHHKA?

4. B kakoM ciy4ae 3aHyJIEHHE VCTPaHAET ONACHOCTh MOPaKeHHA TOKOM?

5. YUro Takoe 3aMBIKAHHE Ha KOPIYC 3eKTpPOoycTaHOBKH? KakoBa ocHOBHaA
[IPHYHHA 3aMBIKAaHHA Ha KOpIryc?

6. B ciay4uae 3aMbIKaHHA Ha KOPIIYC H OTCYTCTBHA 3aHYJIEHHA 0] KaKHM Ha-
IPAKEHHEM MOKET OKA3aThCA Y€T0BEK, IPHKOCHYBINHCE K KOpIyCy?

7. Kakop npHHUHI OeHCTBHA 3aHyIeHHA? Kakoe H3 yCTpPOHCTB MaKCHMAlIb-
HOH TOKOBOH 3aIIHTHI o0ecneunBaeT O0IBINYEH 0€30MacHOCTh?
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8. Kakme ycTpoiicTBa HCIIONB3VIOTCA B KauecTBe MaKCHMAIBHOH TOKOBOH 3a-
muTE? KakoBo BpeMdA cpadaTbIBaHHA KaKIOT0 H3 VCTPOHCTB?

9. OT Kakoro mapaMeTpa HYIE€BOTO 3alIHTHOTO MPOBOJHHKA 3aBHCHT 3] dek-
THBHOCTH JIeHCTBHA 3aHYIEHHA

10. Kakoe OyIaer myTe TOKa B ClIyuae 3aMbIKAHHA Ha KOPOyC 3aHYISHHOH
31eKTPOYCTAHOBKH?

11. Kakofi (akrop ompenendeT CKOpPOCTh cpadaThiBaHHA 3amuTH? Kakoil Be-
JTHIHHEL 3TOT (haKTOp JOIKEH OBITh COrTacHoO TpedoBaHHAM [IVD?

12. C ydeToM pe3yIbTaTOB MPOBEISHHBIX HCCISIOBAHHH Ha30BHTE ()aKTOPHL.
OT KOTOPBIX 3aBHCHT 3 ()eKTHBHOCTE JeHCTBHA 3aHYICHHA.

13. C KaxkoH Uenpr0 HYIeBOH 3alIHTHEII IPOBOIHHEK T0/IKEH HMETh [IOBTOPHOE
3a3eMiIeHHe?

14. 3a cuer yero yMeHbpIIAETCA OIIACHOCTD HNOpPakKeHHA TOKOM IIPH 0OpEIBE HY-
JIEBOT'0 3alIHTHOI'O NIPOBOJIHHKA, HMEHIIEro OBTOPHOE 3a3eMIeHHe?

15. B cnyuae oOpEIBa HYIEBOTO 3alIHTHOTO MPOBOJHHKA, HMEHINEro IMOBTOP-
HOE€ 3a3eMIeHHe, IPH 3aMbIKaHHH Ha KOPIIyc KakoB OyaeT myTh Toka? [louemy He
cpadaThIBaeT TOKOBAA 3amuTa’

16. Ilouemy B HyJI€BOM 3aIIHTHOM IIPOBOJTHHKE 3alpellaeTcd YCTaHABIHBATh
[IPEeIOXPAHHTENIH, BEIKTIOYATENH, PYOHIBHHKH?

JlabopatopHaia padota Ne 5
HccaenoBaHue 3 1eKTpo0e30MacHOCTH TpexX(a3HBIX ceTeil
nepeMeHHOI0 TOKAa Hanps:xkeHaeM 10 1000 B

Ilenp padoTel — HCCIEA0BATE ONACHOCTE MOPAKEHHA 3ISKTPHYSCKHM TOKOM
IpOMBIOLTeHHOH 9acToTHI (50 ') B Tpexa3HBIX ceTAX HampsaxeHHeM 10 1000 B.

KpaTkne TeopeTH1ecKHe CBeleHHSA

Bce cayuan mopakeHHA YeT0BEeKAa TOKOM ABIAKTCA PE3YABTaTOM 3aMbIKaHHA
3MeKTPHYSCKON IeMH uepe3 Teao UeloBeka HIH. HHaue ToBOpA, pPe3yIbTaToOM OI-
HOBPEMEHHOTO NIPHKOCHOBEHHA YEI0BeKa K IBYM TOYKAM LIeIH TOKa, MEXKIY KO-
TOPBIMH CYMIECTBYET HaNpAKEeHHE — HaNIpA/KeHHE MPHKOCHOBEHHA.

OmnacHOCTh MOpaKeHHA TOKOM OIIEHHBASTCA PATOM (AaKTOPOB, CPEIH KOTOPBIX
IIaBHOE MECTO 3aHHMAET BeIHUYHHA TOKA. IPOXOJAIIEr0 Yepes TENO UEI0BEKa.

OmacHBIM HEOTITYCKAKIIHM CUHTAeTCA MepeMeHHBIA Tok yacToTold 50 ['r cH-
moit 10 — 15 MA u Gonee. [IpH IpoXoKIeHHH TaKOr'0 TOKA Yepe3 TEI0 BO3HHKAKT
CYIOPOTH MBIIIII, H YeT0BEK He MOKET CaMOCTOATETbHO pa3ikaTh PYKY. B KOTO-
poii 3a7KaTa TOKOBeAyIIasA J4acTh.

Tok cumoii 25 — 50 MA NPHBOIHT K HAPVIIEHHIO IeATEIBHOCTH JerkKuX. [IpH
IIHTETBHOM BO3SHCTBHH 3TOTO TOKAa — HECKOIBKO MHHYT — BO3MOKHO MpeKpa-
IIeHHE JbIXaHHA H, BCIIEICTBHE 3TOr0, OCTAHOBKA CEepLa.

Toxk cumoit 100 MA yike gepe3s 1 — 2 ¢ MOXKET BBI3BaTh QHOPHILIAIIHIO Cepara
— XAOTHYECKHE pPa3HOBPEMEHHBIE COKpPAIIE€HHA BOJIOKOH CepIeYHOH MBIIIIIEL
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(bubpua). B pesynapTaTe cepire mepecTaeT HOPMATbHO COKpamaThca. H KPOBO-
obpareHHe B OpraHi3Me MpeKpaniaeTca, IT0 MOKET cTaTh MPHIHHON CMEpPTH.

B coyuae BKIIOUSHHA UeTOBEKA B IMEKTPHUESCKYEO IeMb BETHUYHHA TOKA, TIPO-
XOJAMIEro depe3 ero Temo. 3aBHCHT OT pAda ()aKTOPOB: CXeMbl BKIKOUEHHA delo-
BeKa B IIelb. CXEMBI CeTH. pekHMa €€ HeHTpalH. HampAKeHHA CeTH. CTEeNeHH
H30AOHH TOKOBEIYIODHX YacTell ceTH — (pa3HBIX mpoBoI0B ((a3) OT 3eMIH. BelIH-
YHHBI €eMKOCTH (a3 OTHOCHTEIBHO 3e€M/IH H IPYTHX (PaKTOpPOB.

J14 nIHTaHHA 37I€KTPOYCTaHOBOK HampaxeHHeM 1o 1000 B npHMeHAIOT OBe
CXeMBl Tpex(a3HBIX 3ITeKIPHUSCKHX CeTeH: TPEeXMpOoBOJHYI ¢ H30IHPOBAHHOIM
HeHTpaJbl H YeTBIPEXIIPOBOIHYIO C IIIyX03a3eMICHHOH HEHTpalsk (pHC. 5).
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a) 6)
Puc. 5. Cxemsl TpexdaszHoil CeTH: a — TPeXIPOBOTHOH ¢ H30THPOBAHHOIM
HEHTpalIp: O — 9€THIPEXIIPOBOIHOH ¢ INTYX03a3eMI€HHOH HeHTpalbio

SNSRI NN NN TN AN A A N

Heiimpanso Ha3plBaeTCAd HeHTpalbHadA TOUYKAa OOMOTKH HCTOYHHKA TOKA. Ha-
IpHMep. TeHepaTopa HIH TpexXdgasHoro TpaHcdopMatopa *. O6MoTKa MHOTO]A3-
HOTO HCTOYHHKA 3HEPTHH B 3TOM clydae J0KHA OBITh COEIHHEHA B CHMMETPHU-
HVIO CXEMY «3Be31a».

HzonupoeanHoill Helimpaisio Ha3blBacTCcAd HeEHTpaabHadA TOo4YkKa OOMOTKH HC-
TOUHHKA TOKa (TpaHcdopMaTopa HIH TeHepaTopa). He CBA3aHHAA C 3eMIeil HIH
CBA3aHHAA C 3a3eM/LIIOIIHM YCTPOHCTBOM 4Yepe3 alllapaThl. HMEKIDHE O0IbIIOe
COMPOTHBIEHHE — HHAYKTHBHBEIE KaTYIIKH. BO3IYINHEIE NPOOHBHBEIE HpeIoxpa-
HHTEIH: TPaHC(OpPMaTOPHl HallpAKeHHA.

I vxosazensnentoll Helimpaisio Ha3bIBaeTCA HeHTpalbHad TOUYKAa 0OMOTKH HC-
TOYHHKA TOKa (reHepaTopa HIH TpaHcopMmaTopa). IPHCOeIHHEHHAd K 3a3eM-
MARMIEMY YCTPOHACTBY HENOCPEACTBEHHO HIIH Y€PE3 MAIOE COIPOTHBIEHHE 7',

* Ha pHCyHEAaX MOKAa3aHbl TOTBKO BTOPHYHBIE OOMOTKH TPaHC(OPMATOPOB. MHTAFOIIHX
paccMaTpHBasMBle ceTH. Kpone Toro. pacnpeasiacHHBIE 10 IIHHE NPOBOIA CETH AKTHBHOE CO-
TIPOTHBICHHE H3OMALMH ¥ H MKOCTH (a3 oTHOCHTenbHO 3eMIH C Ha CXeMaX MPENCcTABISHEI
COCPETOTOUECHHBIMH 3 TEMEHTAMH.
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ITpu skcmayatamue TpexXdasHeIX ceTell HamOoIee XapaKTepPHBIMH CXeMaMH
BETIOUEHHA Yel0BEKa B IIE€Mb ABIAKOTCA JBE CXEMBI: MEKIY IBYMA (hasHBIMH
MPOBOJAMH — 0eVXgha3Hoe exnioverle, MKy Gha3HeIM IPoBOIOM (d, b HIH ¢) H
3eMIeH — o0HoghasHoe exToyeriie. BO BTOPOM clIyiae MpeamnoaaracTcd HaTHUHE
3TEKTPHUISCKOH CBA3H MEKIY CETHIO H 3eMIeH, HaOpHMED. Uepes 3a3eMIeHHe Hel-
TPaIH ¥, WIH HECOBSPIICHHEYI H3OIAIHIO IPOBOIOB CETH OTHOCHTEIRHO 3¢MITH.

JByx(a3Hoe BKIIOUeHHEe O0JIee 0MMacHO. MOCKOIBKY K TeTy dYeloBeka IpHKIa-
IpIBaeTCA HauOOIBINEE B JAaHHOH CeTH HaNpAKeHHE — THHeHHoe U, a TOK. Ipo-
XOAIIHHA Yepe3 Telo 4YeloBeka [, OKa3blBajACh HE3ABHCHMBIM OT peKHMa HeH-
TpaJIH. COMPOTHRISCHHA 00VBH H I10Ja, TAKAKE HMEST HAHG OIS 3HAUCHHE:

Iy =Ux/ Ry, (M
rae U; — IHHeHHOS HaNpMKeHHe — HaNpMKeHHE MEKIY (Ga3HBIMH IPOBOJaMH
(cM. puc. 5). paBHOE 3 Us. B: Uy — azHoe HanpAAxeHHEe — HaPA/KEHHE MeAKITY
HAYaI0M H KOHIIOM OJHOH OOMOTKH HCTOYHHKA TOKA HIH MekTy (a3HBIM H HY-
JIeBBIM mpoBoaoM N. B: Rq— CONpPOTHRICHHE Tela YeToBeKa. OM.

Onnoda3Hoe BKIHOYEHHEe NMPH TMPHKOCHOBEHHH K OJHOH H3 (a3 ceTH MpoHc-
XOJHT 3HAUHTETBHO Yallle, HO OHO MEHee OMacHO. YeM IByX(a3Hoe. MOCKOIBKY
HalnpsKeHHe, M0J KOTOPBIM OKa3bIBaeTcd UelOoBeK. He IMpeBhlmaeT (ha3HoTO.
CrnenoBaTenbHO. MEHBINE OVET TOK. IPOXOIANIHH Yepe3 TEI0 YeI0BEKa.

Kpome Toro, Ha BEIHYHHY 3TOr0 TOKA BIHAKT TAaKAKE: PEAKHM HEeHTpalH CETH,
COIPOTHBICHHE H30IAIHH H eMKOCTh (pa3HBIX MPOBOJOB OTHOCHTEIBHO 3€MIH.
COIPOTHBISHHE 00VBH H 110714, Ha KOTOPOM CTOHT UeT0BEK, H APYTHE (aKTOPEIL.

B Tpexda3HBIX ceTaX ¢ IIyXo3a3eMIeHHOH HeHTpaasio MOTeHIHal HeHTpaib-
HOH TOYKH HCTOUYHHKA TOKa OIH30K K MOTSHIHATY 3eMIH. IIo3ToMy OpH HOpP-
MaTbHOM peKHMe padoThl Takoi CeTH B CIydYae MPHKOCHOBEHHA K OJHOH H3 (a3
(pHC. 6) uenoBek momajaeT noj (asHoe HampaxeHHe Uy H CHIA TOKA. IPOXOIA-
MIETO YEepe3 TEI0 YEI0BEKa H COMMPOTHBICHHE 3a3eMIICHHA HEHTPAIH 7', OVIeT
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Puc. 6. IIpHKOCHOBEHHE UeToBeKa K (a3HOMY MPOBOIY TpeXdazHoH
YeThIPEXIIPOBOIHOM CETH ¢ IIyX03a3eMIeHHOH HEHTpalIblo
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Kak mpasHmo, COMpOTHBIEHHE 3a3eMIEHHA HeHTpalH 7, = 10 OM: conpoTHB-
JIEHHE K€ Tella YeloBeKka Ry B pacueTaxX NpHHHMAaKT paBHBEIM 1000 OM. Crnenosa-
TeNnbHO, 0e3 0onpmol OMHOKH B YPAaBHEHHH MOKHO IpeHeOpeub 3HAYSHHEM /'y H
CUHTATh, UTO MPH MPHKOCHOBEHHH UeT0BeKa K OTHOH H3 (a3 ceTH ¢ TIyxXo3a3eM-
JeHHOH HEeHTPaIbl0 TOK, MPOXOIAINHHA YePe3 €T0 TEI0, PABEH

Iy = Uy/Ra. (9)

B paccMmoTpeHHOM ciyyae GOMIBIIOE 3HAUEHHE 14 YMEHBIIEHHA OMAcHOCTH
[IOPaXKEHHA TOKOM OyIeT HMETh COIPOTHBIEHHE 00VBH Fos H COIIPOTHBIIEHHE I10-
1a 7g. TAK KaK OHH BRIKYAKTCA IOCIEIOBATEIBHO C COIPOTHBIEHHEM Tela de-

moBeka. C VHCTOM 3THX COH]JCITIIBHEHIIfI (bOpM}f'JIﬂ OJ14 TOKAa IIPpHHHMAacT BHI
qu
Jy=— 22— (10)
RE{ +7 of + 7 I

B ciIvuae NpHKOCHOBEHHA UeloBeka (pHc. 7) K ogHOH u3 da3 TpexdasHoil ce-
TH C H30IHPOBAaHHOH HelTpanpk (HampHMep. (ase ¢) TOK OpoTeKaeT OT MecTa
KOHTaKTa. KaK H paHee. Uepe3 pyKy. Teao., 00yBb, MO H OJJHOBPEMeHHO — Uepe3
HECOBSPHICHHVE) H30IAIHI0 (pa3HEIX MPOBOIOB K IBYM IpYTHM (azaM (a u b).
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Puc. 7. TIpuKoCHOBEHHE UeTOBeKa K (hasHOMY IPOBOIY
Tpexda3Hoi CeTH ¢ H30THPOBAHHOH HeHTpaTIbIO

Ecnn o0yBb H 101 TOKONPOBOAAIIHE, TO B Tpex(a3HOH CeTH ¢ H30IHPOBaH-
HOH HeHTpalbl BeIHYHHY TOKA., IPOXOIAINEro 4epes3 Telo deloBeKa, B ciydae
TMIPHKOCHOBEHHA K OJHOH H3 (a3 B MepHOJ HOPMaTbHOH paboTHI CETH ONpeIens-
10T CI€IYHITHM BhIpaKeHHEM

r, =t 1 , an
Ry r(r +6R2,)
1+
OR;(1+r°w’ C?)

rac 7 — COIIPOTHBICHHE H30JIALHH IIPOBOOa OTHOCHTC/IIBHO 3€MMIIH. Om: C — eM-
KOCTB IMpOBOTAa OTHOCHTCIBHO 3CMIIH. D.

Jlna YIIPpOIIICHHA COMNPOTHBICHHE H3IOMAIIHH H S€MEKOCTE IHPOBOOIOBE OTHOCH-
TCIBHO 3CMIH IIPHHATHI OJHHAKOBBIMH OJIA BCCX IIPOBOOOB CCTH. Fg = Fp — 1 = 1.
Ca=Cp=C.=C.
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B BO3IymHEIX ceTAX HeOONBIMIOH NPOTAKEHHOCTH MKOCTh (ha3HBIX IPOBOJIOB
OTHOCHTENBHO 3e¢MIH Mana. T.€. C = 0. B 3ToM cIy4ae CHIa TOKa. MPOXOIAIETO
qepes3 Tello UYeloBeKka. Oyaer

I=—0_. (12)

s
R,ﬁ“s

B kaOenpHBIX ceTAX 00IBMION MPOTAKEHHOCTH EMKOCTh IPOBOI0B C OTHOCH-
TEIBHO 3€M/IH 3HAUHTEIbHA. B TaKHX ceTAX, eCclIH aKTHBHOE CONPOTHBICHHE H30-
NAIHH BeCEMa BETHKO (7 = «0), To YpaBHeHHe (11) mpHMeT BHA

Yg
Iy = ) (13 )

1 .z
1!)RiJr —
(3mc)

113 BeIpaskeHHA (10) BHIAHO. 9TO B CETAX C H3O0IHPOBAHHOH HeHTPaIbIO OIlac-
HOCTH IIA YelloBeKa, MPHKOCHYBINEToCA K OJHOH H3 (a3 B MepHo HOPMATbHOMH
padoTEL CETH, 3aBHCHT OT BEIHYHHEI CONPOTHBISHHA H30IALHH IPOBOIOB J: C
YBETHYESHHEM COMPOTHBICHHA ONACHOCTE YMeHbInaeTcA. [To3ToMy B TAKHX CeTAX
creayeT 00eCcneYnBaTh BBICOKHE YPOBEHE H30AIHH H €€ KOHTPOIIb.

CormacHo TpeGoBaHHAM [IpaBHT YCTpoHCTBa 3IeKTpoycTaHoBOK (ITV3) co-
MPOTHBIEHHE H30IAIHH OTHOCHTEIBHO 3EMJIH HOBBIX CHIOBBIX H OCBETHTEIBHBIX
3MEKTPONPOBOIOK HanpaxeHHeM 10 1000 B momxHo ObITE He MeHee 0.5 MOM.

OnHako B ceTAX ¢ OONBIIOH €MKOCTBI0 IIPOBOIOB OTHOCHTEIBHO 3€MIH 3a-
IIHTHAA POJb H30MAIHH B o0ecledeHHH O€30MacHOCTH NPH NPHKOCHOBEHHH K
(aze yrpaunpaetca [cM. vpaBHeHHE (13)]. Ecmn eMkocTh mpoBoaoB C BETHKA. H.
CIeJ0BaTeIbHO, @MKOCTHOE COIPOTHBICHHE X, PaBHOE X¢ = 1/®@C, Mano, TO TOK.
NPOXOJANTHH Yepe3 Tello YeT0BEKa, MOKET OKAa3aThCA ONACHBIM UIA KH3HH.

Ananas ¢gopmyi (9) u (12) moka3slBaeT. UYTO IPH OJHO(A3HOM BKIHUYEHHH B
CeTh C H30MHPOBAHHOH HEHTpadbl BEIHUYHHA TOKA, MPOTEKAIIIET0 Yepes3 TElo
YeI0BEKA. Topa3lo MEHBIIE, YeM B CETh C IIYX03a3eMIEHHOH HeHTpalpl, Tak
KaKk BeTHYHHA CONPOTHBIEHHA H3OALMH IPOBOIOB 7* JOCTATOYHO BEIHKA IIO
CPaBHEHHIO C BeTHYHHOI CONPOTHBIEHHA 3a3eMICHHA HEHTPAIH 7.

[Ipn HaTHYHH BO3MOKHOCTH HENPEPBIBHOTO HIIH MEPHOIHYECKOTO KOHTPOIA
3a COCTOAHHEM H30/LALHH OTAAT NPEINOUYTeHHE CEeTAM C H30IHPOBAHHON HEl-
Tpanbl0. B IPOTHBHOM CIydae — YeThIPEXIPOBOIHBIM TpeX(a3HbIM CETAM C TIy-
X03a3eMI€HHOH HeHTpalbo.

B memax yMeHBIIEHHA OMACHOCTH MOPaXkeHHA TOKOM IMPH OOCTYXHBAHHH H
3KCIUTyaTallHH 3IEKTPOYCTaHOBOK HEOOXOIHMO: MOKDPHIBAaTh THHOIEYMOM TOKO-
NPOBOIAMIHE 107 (OeTOHHBIA, KHPIHYHBIH, MeTalTHYeCKHH ). IPHMEHATE Ha pa-
OoueM MecTe H3OIHPYIOIMHE MOJCTABKH H PE3HHOBBIE KOBPHKH: HCIIOIB30BATh
IIpH padoTe MOHTEPCKHH HHCTPYMEHT C H30JIHPOBAHHBIMH PYKOATKAMH: IOJAEp-
KHBATh B [IOMEMIEHHH BIaXKHOCTE H TeMIepaTypy BO3AyXa. OT KOTOPBIX 3aBHCHT
BEIHYHHA 3TeKTPHUYSCKOr0 COIIPOTHBICHHA Tella UelIOBEKa. He BEINIE TOIIYCTH-
MBIX 3HAYeHHH.
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KoMmeHcAamHSA eMKOCTHBIX TOKOB

[TpH TmpPHKOCHOBEHHH K OJHOH H3 (a3 TpexdasHoil ceTH ¢ H30IHpPOBAHHOH
HEHTPAIbIO CHIA TOKA. [IPOXOJAINETO Yepe3 TEI0 YEN0BEKA, KaK OBLIIO OTMEYEHO
BBIIIE, 3aBHCHT HE TOIBKO OT COMPOTHBICHHA H30AIIHH MPOBOJOB. HO B 3HAUH-
TeIbHOH Mepe H 0T €MKOCTH IIPOBOJOB CE€TH OTHOCHTEIBHO 3€MIH [CM. YpaBHe-
HHe (11)]. B xa0enpHEIX H pa3BeTBICHHEIX CeTAX OOIBINOH MPOTAKEHHOCTH €M-
KOCTB (pa3HBIX TIPOBOI0B OTHOCHTETRHO 3eMiIH C BechbMa BelHKa. CleIoBaTelsb-
HO. B TAKHX CETAX €MKOCTHOE€ COIPOTHBIEHHE X MAIO. H B CIyYae IPHKOCHOBE-
HHA K ¢a3ze cHIa TOKa. IPOXOJAMET0 Uepe3 Telo YeToBeka. [cM. ypaBHeHHE (13)]
MOZKET JOCTHraThb OIIACHOH BEIHYHHBI Ja/Ke, €CIIH COIPOTHBICHHE H30IALHH
MPOBOJOB 7 IPHHATH OECKOHEUHO DOMBIIHM (7 = ).

B nenax obecnieueHnsa 0€30MaCHOCTH IPH CAYYaHHOM NPHKOCHOBEHHH YEIO-
Beka K (pa3HOMY MpoBOAY (HampHMep. «). odIagarmimeMy OOIBMIOH €MKOCTBIO
OTHOCHTEIBHO 3eMIH (. (pHc. 11) BeMTHUYHHY TOKA. MPOXOIAIIEro Yepes Temno. Iy
VMEHBINAKT 3a CYeT KOMIEHCAHH €MKOCTHOH COCTaB/IAKINEH ToKa /- ¢ IOMO-
IIbH0 HHIVKTHBHOH KaTYIOKH Ly, BKIOUAEMOH MEXKTY HeHTpaabHOH TOUKOH HC-
TOYHHKA TOKA H 3eMJIEH.
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Puc. 11. Cxema xoMIeHCcallHH €eMKOCTHOTO TOKA:
Ly— KOMIICHCHPYVIOIIAA KaTVIODEa HHIVKTHBHOCTH.
R, — aKTHBHOE COIIPOTHBIICHHE KaTYIIKH

ITHAVKTHBHOCTD Ly BMECTE ¢ €MKOCTBEO MpoBOa0B ceTH (' obpa3zyeT komeba-
TelIbHBEIH KOHTYp. Temeph B ciIydae NPHKOCHOBEHHA K (pasHOMY NPOBOIY TOK.
MPOXOIANTHA Yepes TEI0 UYeloBeKa. [q OVIeT

Ig= NI+ (- 1), (12)

rae Ia — dKTHBHAA. IL — HHOIVKTHBHAaA H I(‘ — €MKOCTHaA COCTaBIAKINHE TOKA, A.
AKTHBHaA COCTABIIAIOINAA TOKa [, 06}’C.—IOBHEHH AKTHBHBIMH IIOTEPAMH B Ka-

TVIIKE HHOVKTHBHOCTH Lh H MOTEPAMH Ha THCTEPE3HC B CCPACYHHKE KaTyIIKH.

HHIYKTHBHaA IL H eMKOCTHaA IC COCTaBIAKIIIHE TOKAa — HaaudueM L | C.
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Ecnn HHAYKTHBHOE CONPOTHBICHHE KOMIEHCHPYIOIIEH KAaTYIKH X7 = ol
oJ00paHo pPaBHBIM IOTHOMY €MKOCTHOMY CONPOTHBISHHK (pa3HEIX IIPOBOIOB
ceTH x¢ = 1/3mC, T. e. BHINONHASTCA YCIOBHE

Wl = > 13
o3l (13)

TO B KoJIe0aTeIbHOM KOHTYPE BO3HHKAET Pe30HAHC TOKOB. IIPH KOTOPOM HHIVE-
THBHBIH TOK [; H eMKOCTHOH /- 110 BEIHYHHE PaBHEL a M0 (pa3e MpOTHBOIIOI0XK-
HEL [IpakTHYECKH 3TH TOKH HaX0IATCA B IPOTHBO(A3e H B3aHMHO HCKITHYAKTCA.

B 3ToM coydae nNpH NPHKOCHOBEHHH K OJHOH H3 (a3 CETH TOK. MPOXOIAIIHIH
yepes Telo deraoBeka. OyIeT paBeH TOIBKO aKTHBHOH cocTapiadwomel Iy = [, 9T0
3HAUYHTEIbHO MeHBIIe, 9eM B CeTH Oe3 KOMIeHCAllHH eMKOCTHOH COCTaBIAIOIm e,
TaK Kak aKTHBHOE CONPOTHBIEHHE KOMIIEHCHPYIOMEH KaTyIIKH R, 3HAUHTEIbHO
GoIBIIe €eMKOCTHOTO COMPOTHBISHHA MPOBOIOB X (Ry » X¢).

Ha puc. 12 npuBeIeHbl BEKTOPHBIE THATPAMMEI /1A TPEX CIyIacs:

1) monnaA kommneHcauud I; = ¢ : KOTJa TOK. IPOXOMAIIHH Yepes Telo YeI0Be-
Ka. /q paBEH TOJIBKO aKTHBHOMH COCTABIAROIMEHR [q =1,

2) HemokommeHcanusa Iy < I¢ . HHAYKTHBHOE CONPOTHBICHHE KaTYIIKH Xf
OompIIe eMKOCTHOTO COIIPOTHBISHHA IPOBOIOB CETH X¢ &

3) nmepexoMIIeHcalud I; > I¢: HHIVKTHBHOE COIPOTHBISHHE X7 MEHBIIE eMKO-
CTHOTO Xc.

B OBYX mocleIHHX CIyUadx CHIa TOKa, NPOXOIALIEro depe3s TeIo YeI0oBeKa,
Oyaet Goaplle, 4eM IPH IIOIHOH KOMIIEHCAIlHH eMKOCTHOH COCTaBIAIOMISH TOKA.

HegoxoMnencanus o I=1Ia nepexoMneHcanud o

I 1; 0 Ii-I I
Puc. 12. BekTopHbIe JHarpaMMbl KOMIIEHCAIIHH €MKOCTHOTO TOKA

Bonpocsl Kk padoTe

1. Urto Takoe HeHATpane? Kakad B 3TOM cIydae NPHMEHASTCA CXEMa COeIHHE-
HHA 00OMOTKH HCTOYHHKA TOKaA"?

2. Kakme OpIBarOT cXeMBI BKIIOUYEHHA deloBeKa B Tpexdas3nyio ceTh? Kakoe
H3 BEIOUEHHH Oomee onacHo?

3. Tlpm kakoil cXxeMe BKIIOUEHHA YelOBEeKa B TpeX(a3HyI CeTh YTPauHBaeT-
CA 3alllHTHAA POJIb CONMPOTHBIEHHA Nolda H 00VBH? OOBACHHTSE.

4. Kaxkofi dhakTop ABIAETCA TTTABHBIM NIPH OIIEHKE OMACHOCTH MOpakeHHA TO-
koM? OT KakuX (aKTOPOB 3aBHCHT €T0 BeTHTHHA?
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5. Kakoil MHHHMAaJIBHOH CHJIBI TOK "dacToTOoH 50 'l cuHTaeTcA OmMacHBIM 1714
yenoBeKka? UeM omacHO MPOXOKIEHHE TAKOT0 TOKA 4epes3 Teno?

6. Kako#fl BeTIHYHHEI MPHHHMAKT CONPOTHBISHHE Tela YEIOBEKa B pacue-
Tax? Kakam o0pa3oM MOAKHO YBEIHUHTE BETHUYHHY 3TOTO COMPOTHBICHHA?

B cayuae ogHOoda3sHOTO BKIKYEHHA B CETh C ITyX03a3eMICHHOH HelfTpa-

B0 OT KaKAX aKTOpPOB 3aBHCHT CHJIA TOKA. MPOXOIAMIET0 Tepe3 Telo deloBeKa’

8. Ilpu kakoifi cxeme Tpexdas3HOH ceTH B ciIydae oJHO(}a3HOT0 BKIKUSHHA
COTNPOTHBIEHHE H3OIAIIHH MPOBOJIOB HE HIpaeT 3alllHTHOH poaH?

9. B cayuae ogHO(pA3HOr0 BKIKYEHHA B CETh C H30IHPOBAHHOH HEHTPAIbIO
0T KakHX ()aKTOPOB 3aBHCHT CHJIA TOKA. IIPOXOIAIIET0 Tepe3 Telo deloBeka’

10. Kakoil BeTHYHHEI JOTKHO OBITH CONPOTHBISHHE H30IALHH HOBBIX 31I€K-
TPONPOBOJIOK HanpA:xkeHHeM 10 1000 B?

11. IIpu xakoil cxeMe TpexdasHoH ceTH Oolee omacHO oJHOQAa3HOE BKIKUE-
HHe Yel0oBeKa? YKaXHTE IVTh TOKA [IPH TaKOM BKIIOUYEHHH B 3TOH CETH.

12. Kakue HeoOX0IHMO OPHMEHATE MEPEI H CPEICTBA 3alIHTHL 1714 YMEHBIIE-
HHA OMMaCHOCTH MOpPakKeHHA TOKOM IPH padoTe € 3MEKTPOYCTaHOBKaMH ?

13. Kakoro THIIa IIOJIBI B MOMEIMIEHHAX ABIAKTCA TOKOMIPOBOIANTHMH?

14. B kakom THIe TpexX@a3HBIX ceTeH MPHMEHAETCA METOJ KOMIIEHCAIlHH €M-
KOCTHBIX TOKOB? B "ueM cyTh JaHHOTO MeToAa?

15. C xaxoi HeIpK B MOMEIMIEHHAX, I'Ie €CTh 3EKTPOYCTAHOBKH. BIAKHOCTH
H TeMIIepaTypa BO3AyXa JOTAKHE DOIIeP:KHBATECA HE BBIIIE JOIIYCTHMBIX HOpM?

16. O0BACHHUTH 3aBHCHMOCTE CHIIBI TOKA. IPOXOJAIMIETO YepPe3 TEI0 YeI0BEKA.
IpH 0dHO(A3HOM BKIHYSHHH B CSTh OT BETHIHHEI €MKOCTH (a3?

JlaGopatopHaa paGota Ne 6
HcciegoBaHHe HCKYCCTBEHHOI'O OCBEIleHHS HA padodeM MecTe

Lens pElﬁOTBI — H3VHUCHHC KOITHYSCTBCHHEBIX H KaUeCTECHHBIX XapaKTePHCTHEK
OCBEIIEHHA: OIIEHKA BIHAHHA THIA HCTOYHHKA CBeTa H IIBETOBOH OTJEIKH HH-
Tepbepa MOMEIMCHHA Ha OCBCIDCHHOCTE H KOBCD(I)I’IHHEHT HCIIONB30BAHHA CBCTO-
BOI'0O IIOTOKA.

KpaTKHe TeopeTHUeCKHe CBeIeHHSA

OcBemenne — He0OXOTHMBIH (aKTOpP HE TOIBKO 114 HOPMATBHOTO (BYHKITHO-
HHPOBaHHA OPraHH3Ma 4YeI0BeKa. HO H LA OCYIIeCTBIeHHA MH0BIX padoT. OKo-
10 90 % u3 obmero oGreMa HH(pOPMAIIHH O BHEIIHeH cpele YeaoBeK MoaydaeT
Yyepes 3pHTeNbHBIH annapar. Ha IpoH3BOACTBE HENOCTaTOYHOE OCBEIIEHHE 3a-
TPYIHAET, a B HEKOTOPEIX CIyUagX JenaeT HeBO3MOKHBIM OCYIIECTBISHHE pado-
YHX ONEepalHi, CHHAAET MPOH3BOJHTENBHOCTh H KA9€CTBO TPYJAa H MOKET ABHTh-
cA MPHYHHOH aBapHi. TpaBMaTH3Ma H MpodecCHOHATBHEIX 3a001eBaHHIL.

[IpH ocBemeHHH MPOH3BOJICTBEHHBIX MOMEMIEHHH HCIIONB3VIOT ecilecnieeH-
Hoe oceeljerlle, CO3TAaBaeMOe IPAMBIMH COITHEUHBIMH TVYaMH H pPacCcedHHBIM
CcBeTOM He0OCBOMA: UCKVCCINEEHHOE OcCeeljeHile, CO3laBaeMoe 3MeKTPHYeCKHMH
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HCTOYHHKAMH CBCTa., H COoeVel{eHHoe ocgeli{eHlie, IIPH KOTOPOM B CBCTIIOC BPEeMA
CYTOK HEJOCTATOYHOE CCTECCTBCHHOE OCBEIICHHE JOIIOTHACTCA HCKYCCTBCHHDBIM.

CBeToTeXHHYeCKHe XAPAKTePHCTHRH OCBellleHHS.

Ceem HMeeT CIOKHYK KOPIIYVCKYIAPHO-BOTHOBYH NPHPOAY H MpPeICTaBIAET
co0ol YJacTh ONTHYSCKOH 0O0IacTH CHeKTpa — BHIHMOE H3IYUYeHHE ¢ IIHHOH
37EeKTPOMArHHTHEIX BOIH OT (.38 mo 0.77 MKM. odecledyHBarmee 3PHTEIBHOE
BOCIIPHATHE.

JnA THrHeHHYecKOH OLICHKH OCBEIIEHHHA HCIONIB3YIOTCA CBETOTEXHHYECKHE
XapaKTePHCTHKH, IPHHATEIE B (PH3HKE.

Ceemoeoil nomox © — MOIIHOCTE TYUHCTOH 3HepIHH, OlleHHBaeMasd Mo Ipo-
H3BOJHMOMY €10 3pHTEIbHOMY OIIYIIEHHID.

3a eIHHHIY CBETOBOT0 IIOTOKA IIPHHAT THOMEH (JIM).

Cuna ceema I, — npocTpaHCTBEHHAA IUTOTHOCTH CBETOBOIO IIOTOKA:

I,= d®/dw, (14)
rae d@ — cBeTOBOH MOTOK (M), paBHOMEPHO pacIpeIcIArIIHIACA BHYTPH 37e-
MEHTapHOTO TeIeCHOTo yIia dm, cp (cTepagHaH).

EnwHANa H3MepeHHA CHIBI CBeTa — KaH/eTa (KI). paBHaA CBETOBOMY IOTOKY
B | M. pacnpocTpaHAKIMEMYCA BHYTPH TeleCcHOTo yriaa B 1 cp.

OceelijeHHOCNb — IIOBEPXHOCTHAA ILIOTHOCTE CBETOBOTO IIOTOKA:

e dS — mIomazab MOBEPXHOCTH, 7. Ha KOTOPYIO MaJaeT CBeTOBOH MOTOK dd.

Enunrnna H3MepeHHAA OCBENIeHHOCTH — JTIOKC (JIK).

Aprocmes B — MOBEPXHOCTHAA [NTOTHOCTE CHIIBI CBETA B 3aJaHHOM HallpaBie-
HHH. SIpKOCTB. ABIAKIIAACA XapPaKTePHCTHKOH CBETAIIHXCA Tell. PaBHA OTHOIIIE-
HHIO CHIIBI CBETA B JAHHOM HAIPABIEHHH K IITOMATH NPOSKIHH CBETAMEHCA O-
BEPXHOCTH Ha [UIOCKOCTD. NIEPIEHIHKYIAPHYI0 JaHHOMY HallpaBIeHHI:

B=I,/dS-cosa, (16)
riae I, — CHIIa CBeTa B JaHHOM HAMPaBIeHHH, K. dS — IMII0MAaIb H3TyIarmeH mo-
BEPXHOCTH, Mo — YTOI MeKTY HalpPaBIeHHEM H3TYTeHHA H ITT0CKOCTEIO. TPaf.

Enunnnei u3MepeHAs APKOCTH ABIAETCA KI/M .

I’I(‘I‘\'}'(‘(‘TBEHHDP ocBemeHHe. /14 co3TaHHA HCKYCCTBCHHOI'C OCBCIICHHA B
OCBCTHTC/IBHBIX YCTaHOBKAX HCIIOIB3IVIOT CBCTHIBHHKH.

CeemuisHUK — npeacTaB/IACT co0olt COBOKYIIHOCTD 3JICKTPHUYSCKOIO HCTOM-
HHKA CBETa H OCBETHTEIBHOH apMaTypPEBI. H]JE,E[HH?HEI‘IQHHOﬁ ATA IIepepacipelc-
JIECHHA H3TYVIacMOT0 HCTOUYHHKOM CECTOBOI'O ITOTOKA B Tp€6y€l\103[ HaIlpaBICHHH.
NpeJoXpancHHA I'7Ia3 paﬁorammrlx OT CACHAMIErO ASHCTBHA HCTOUYHHKA CBETa.
14 IMMOoABOIA ITCKTPHUYCCKOTO MHTAaHHA., KPCIIICHHA H 3allHTBEI HCTOUYHHEA CBCTa
OT MEXAHHICCKHX HOBpe}KﬂE‘HI—IfI H BO3IcHCTBHA OKPYH{EI]OUIQfI CpeIbl.

IICK}’CCTBE‘HHOC OCECIICHHES B MPOH3BOACTBCHHBIX IMOMCIONCHHAX IMPHMCHAROT
IpH paﬁore B TEeMHOC BpeMA CYTOK, IIPH HCOOCTATOTYHOM €CTCCTBCHHOM OCBEIIE-
HHH HIH B MMOMEIIEHHAX, TI€ OHO OTCYTCTBYCET.
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IICK}’CCTB@HHOQ QCBCOICHHE II0 KOHCTPYKTHBHOMY HCIIOTHCHHIO OBIBAcT 00-
lifee H KO.‘lIﬁHHE.‘pO@(THHOe. KOoTrga K OGI_IIEM}' OCBRIIEHHK A00aBIAeTCA MECTHOE,
KOHIOEHTPHPYIOIIES CBETOBOH IOTOK HEMOCPEICTBEHHO Ha paﬁolmx MECTax.

O0mmee ocBellleHHE PaBHOMEPHOC HIIH ITOKATH30BAHHOC NpCcIHASHAUCHO 1A
OCBCIICHHA BCCTO IMOMEIIEHHA C IIOMOIIBH) CBETHIBHHKOB. PasMEIOCHHEBIX B
Be]JXHe}Li TaCTH MOMCSIICHHA. Oér;;ee Pagroleproe oceellfediie Co3dacT YVCIOBHA
JJIA BBIIIOTHCHHA pElﬁOT B NH00OM MECTE OCBEMIAEMOro IOMEIIeHHA O0e3 VUeTa
PacIIoIoKCHAA Oﬁﬂp}’ﬂOBaHHﬂ. HPH 05!!';{11.' JOKATUI0edHHOM oceell{eHllll CBC-
THIBHHEH pa3sMEmalT ¢ YUCTOM PacllOI0RCcHHA pﬂﬁOlIHX MCCT. UTO IIO3BOIACT
CO3JaBaThk Ha MECTaX IMOBBIMICHHYIO0 OCBCINICHHOCTE.

KO)[ﬁHHHpOBHHHOt“ OCBEOICHHE PCEOMCHIOVETCA VCTPaHBaTh IIPH BRIIIOJIHC-
HHH TOYHBIX 3PHTEIBHBIX pﬂﬁOT. I OCBCIICHHA HAKIOHHBIX pﬂﬁO‘IHX MMOBEPX-
HOCTeH. Ha pﬂﬁO‘IHK MECTaxX., TI< OﬁOP}’HOBaHHE CO30acT Pe3KHC TCHH. a Takkce
IIpH HeOOXOIHMOCTH CO3JaHHA B Inponecce ]JaﬁUTBI OH]JE,I[EIEHHOﬁ HallpaBJICH-
HOCTH CBETOBOI'O IIOTOKA C ITOMOIIBH MECTHBIX CBETHIBHHKOB.

HpHMEHEHHe OJHOTO MECTHOT'O OCBEHICHHA B IIPOH3BOICTBCHHBIX IMOMEIIC-
HHAX 3allpemacTcid. TaK Kak pESKHﬁ KOHTpacT MEEIY APKO OCBSIISHHBIMH H HE-
OCBCIICHHBIMH MECTaAMH IIPHBOIHT K S3PHTCIBHOMY HAOPARCHHIO. 3aMEIIACT
CKOPOCTD pﬂﬁOTBI H MOKET CTaTk HpH‘IHHOfI HECHACTHBIX CIIYUACE.

HcToYHHKH HCKYCCTBEHHOI0 OCBelleHHS.

B ocBeTHTenBHBIX YCTAaHOBKAX HCKYCCTBEHHOI'O OCBEINEHHA B KadeCTBe HC-
TOYHHKOB CBeTa NPHMEHATCA JaMIIBl HAKaTHBAHHA H ra3opaspiaJHbIe TaMIIbL.

B qavnax naxanuearia BHIEMOE H3IYUEHHE BO3ZHHKAET B pe3yiIbTaTe Harpe-
Ba TOKOM BOIb(paMOBOH HHTH J0 TeMIIepaTyphl. OTH3KOH K TeMIepaType ILIaB-
IeHHA BOoTb(paMa. ITH HCTOYHHKH CBeTa VIOOHEI B 3KCITyaTallHH, IIPOCTOTHI B
H3TOTOBJIEHHH, He TPeOVIOT JONOIHHTENBHEIX IIYCKOBBIX YCTPOHCTB, HAIES/KHEL B
paboTe npH KonedaHHAX HANPAKEHHA B NIEKTPHUECKOH CeTH H Pa3IHYHEBIX Me-
TEOPOIOTHUYECKHX VCIOBHAX, BRINYCKAKTCA A4 ceTeH HanmpaxeHHeM 127 u 220 B
H 1714 ceTel ManbIX HanpsakeHHHA — 12, 24 1 36 B.

Hapany ¢ oTmMedeHHBIMH NIpPEeHMYIISCTBAMH JIaMIIBl HAKATHBAHHA HMET H
CYIMeCTBeHHBIE HETOCTATKH: MaTyi0 CBETOBYH OTJady (OTHOIISHHE CBETOBOTO
IIOTOKA, CO3JaBAcMOr0 JaMIOH, K e€ 3MeKTpHUYECKOH MOINHOCTH) — He Jomee
20 mv/BT. cpaBHHTeIbHO He0OIBIMIOH Cpok cIyvEOel — MeHee 2000 gacor. 3HaTH-
TeTBbHO OTIHYAKINHACA OT COTHEYHOIO CIEKTPaIbHEIH COCTaB CBETA, B KOTOPOM
npeodaagarT KeAThle H KPacHbBIE IVYH, YTO HCKa/KaeT OBETONEpeIady.

B 3aBHCHMOCTH OT KOHCTPYKIIHH JIaMIBl HaKaTHBAaHHA OBIBAIOT BaKYYMHEIE,
ra3oHaIlOTHEHHBIE OHCIHpATIbHEIE ¢ KPHITOHOBEIM HAaNOIHEHHEM, 3€PKajIbHEBIE C
T PY3HO - OTPAKAKIIHM CIOEM.

Bce Goapimee pacnpocTpaHeHHE MOIYYIAKT cAT0CeHHbIE TAMNLI HAKATUEAHUA.
Hannuyue B Kollbe raloreHHOH JTaMIIBl TTAPOB oA MO3BOIAET MOBBICHTH TEMIIE-
paTypy Hakala BOIb(paMOBOH HHTH. B Pe3VIbTaTe CBETOBaA OTJada VBETHUIHBA-
erca 10 40 1M/BT H cneKTp H3Iy4aeMoro CBeTa IPHOIHKASTCA K eCTECTBEHHOMY.
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Kpome Toro mapsl Boab(paMa, HCHApPAKOIIErocA ¢ HHTH Hakalda, COeIHHAIOTCA C
HOJOM H BHOBB OCEJAKT HAa HHTh. INPeNATCTBYA €€ HCTOIeHHK. CpoK CIy:xOEBI
3THX JaMII 10 3 TBIC. 4.

Tazopaszpadnsie aamist — 3TO HCTOUHHKH CBeTa HH3KOTO H BBICOKOIO JIaBie-
HHA, B KOTOPBIX BHAHMOE€ H3IyYeHHE BO3HHKAeT B PE3yIbTaTe 3IEKTPHUYECKOTO
pa3pana B atMocepe HHEPTHBIX Ta30B H IapOB METATLIOB. a TAK/KE 3a CUST ABIe-
HHA THOMHHECLEHIIHH.

Haudomee pacmpocTpaHeHHBIE a3opa3pAOHBIE TaMIIBI HH3KOTO JaBIEHHA —
TroMmurecyenmusie. OHE HMeT (GOopMy HHIHHIPHUECKOH CTeKIAHHOH TPYOKH C
JBYMA 3IEKTPoJaMH, HallONHEHHVI0 JO3HPOBAHHBIM KOIHYECTBOM PTYTH H CMe-
CBEO HHEPTHBIX I'a30B. BHEYTpeHHAA NOBEPXHOCTE TPYOKH IIOKPHITA TOHKHM CII0EM
moMHHOGOpa. KOTOpeIH mpeoOpasyeT yIbTpadHOIETOBOEe H3IYUEHHE. BO3HH-
KarIIee IPH Ia30BOM 3JIeKTPHUYECKOM pa3pAde. B BHIHMEIH CBeT.

JIFOMHHECLUEHTHBIE J1aMIBl B 3aBHCHMOCTH OT IPHMEHASMOIO0 B HHX JIFOMH-
Hoopa co3laroT pas3HBI CleKTpalbHBIH cocTaB cBeTa H ObiBaroT Gemoro (JIB).
teraoro Gemoro (JITE) u xomogroro Genoro ceeta (JIXB). aHeBHOTO cBeTa (JII).
JTHEBHOTO CBeTa C HCNpaBleHHoM nBeTonepenaueit (JIJIIT).

K raszopaspAnHeIM JIaMIIaM BBICOKOTO JaBlIeHHA oTHOocAT namnbl JPJI (ayro-
BBI€ PTVTHBIC TIOMHHECIEHTHEIE): rajJoreHublie JaMibl JIPI1 (qyroeeie pTyTHBIE C
HoauaaMH): KceHoHoBBIE maMmel JIKcT (qyroBeie KCeHOHOBBIE TPYOUATHIE) H 1IP.

OCHOBHBIM IPEHMYINECTBOM ra3opa3pAOHBIX JIaMII Iepel TaMIaMH HaKalH-
BaHHA ABIAeTCA Oonbmad cBeTooTAada oT 40 g0 110 muw/BT. OHH HMEIOT 3HAYH-
TE€IbHO OOJBIIHA CPOK CIY:KOBI — CBBIME 10 THIC. 4.. HH3KVIH TEMIEpaTypy II0-
BEPXHOCTH JTAMITBL. OIH3KHH K COTHETYHOMY CBETY CIEKTpP H3IyUeHHA, oOecreun-
BAIOIIHH BEICOKOE KauecTBO IIBeTONepedadH. Kpome TOro. rasopaspsAaHble THO-
MHHeCIIeHTHBIe JaMIbl o0ecredunBalT 00Jiee paBHOMEpPHOE OCBEIleHHe H PeKo-
MEHIVIOTCA /1A MPHMeHSHHA B CBETHIBHHKAX 00IIero OCBeeHHA.

CymiecTBeHHBIM HEQOCTATKOM Tra30pa3pAIHBIX JaMIl. MHTAKMIHXCA OT 3IIeK-
TPHUECKOH CeTH MepeMeHHOTO TOKa. fABIAETCA IyJIbCallHA CBETOBOTO IMOTOKa
BCIIEJICTBHE Maaoil HHEPIIHOHHOCTH CBEUEHHA TIOMHHO(Opa. DTO MOKET MHpH-
BECTH K TOABIEHHIO CINPOGOCKONUYECKO20 3¢hheéxmia, KOTOPBIH MpPOABIAETCA B
HCKaKeHHH 3PHTEIBHOTO BOCIPHATHA ABHAYVIIHXCA HIH BpamlalIMHXCAd 00beK-
ToB. [IpH KpaTHOCTH HJIH COBIIaJeHHH YaCTOTHI IMyIbCAIIHH CBETOBOTO MOTOKA H
JacTOTHl BpalleHHA 00beKTa BMeCTO OJHOTO IpeaMeTa BHIHBI H300pakeHHA He-
CKOJBKHX, HCKa/KamwTCA CKOPOCTh H HampableHHe ABH:KEHHA. CTpobocKomHue-
ckHil 3 dekT omaceH. Tak Kak BpamIalONIHECTd YacTH MeXaHH3MOB. JeTaTH. HHCT-
PYMEHT MOI'YT IIOKa3aThCA HEIIOIBHKHEIMH H CTaTh IPHYHHOH TpaBMaTH3Ma.

K HemocTaTkaMm ra3opa3paIHBIX JaMI ClIeIyeT Takke OTHECTH: HeoOXOoTH-
MOCTh NpPHMEHEHHA CIeIHAIBHEIX IMYCKOBBIX VCTPOHCTB, 3aBHCHMOCTH padoTo-
CocOOHOCTH JaMIbl OT TeMIIepaTyphl OKpYAKarollel cpeasl H BeIHYHHEBL IIH-
TAOIIEr0 HANPAKSHHA, JTHTENbHBIH NepHo pa3ropaHHA ¥V JaMIl BEICOKOTO JTaB-
neHHA (10 — 15 MHHYT).

55



HopMmHpoBAHHE HCKYCCTBeHHOI0 OCBellleHHAA.

HopMupyeMBIMH NOKa3aTeMAMH 1714 CHCTeM HCKYCCTBEHHOTO OCBEMIEHHA CO-
[IaCHO CTPOHTENbHBIX HOpM H npasuia CHulT 23-05-95 «EcTecTBeHHOE H HCKYC-
CTBEHHOE OCBEIlleHHe» ABIAKTCA: BEIHYHHA MHHHMAIbHOI OCBEMIEHHOCTH pa-
00uHX moBepxHOCTeH, Ko3(D(QHIHEHT IyIbCallHH OCBEIISHHOCTH H ITIOKA3aTelhb
OCJIENITIeHHOCTH.

JomycTaMad BeMTHYHHA HAHMEHBIeH OCBEMeHHOCTH Pab0YHX MOBEPXHOCTEH
Enin B IPOH3BOACTBEHHBIX IoMemeHHAX B CHHII 23-05-95 ycTraHaBIHBaeTCA B
3aBHCHMOCTH OT XapaKTepa 3pHTEIbHOH paboThl, MPHMEHAESMOH CHCTEMBI OCBE-
IIeHHA, THIIA HCIIOIB3YEMBIX HCTOUHHKOB CBeTa (CM. Tall. 2).

XapakTepHCTHKA 3PHTEIBHOH padoThl ONpedeIdeTcd MHHHMAIBHBIM pa3Me-
poum 00BeKTa pa3THICHHA, KOHTPacTOM 00BbeKTa ¢ (POHOM H CBOHCTBaMH (OHa.

Odvexm pasiutdeHus — HAUMEHBITHH 371eMeHT pacCMaTPHBAeMOTO IpeaMeTa
HIH AedeKT, KOTOpele He0OX0OHMO Pa3THUYHTh B Iponecce padoTel (HampHMep,
NHHHA, 3HaK. HATh. IATHO, TPEIIHHA, PHCKA H T. IL.).

@ox — MOBEPXHOCTH, MPHIETralIai HeNoCPEeICTBEHHO K OOBEKTY pas3lHue-
HHA, Ha KOTOpPOH 00BeKT paccMaTpuBaerca. @OH XapakTepH3yeTca Ko3(duneH-
TOM OTpakeHHA, 3aBHCAMIEM OT IBeTa H (akTypel moBepxHOCTH. Ko3addumuenT
OTPaKEeHHA P ONPEIeIIeTcd KaK OTHOIIEHHE OTPAKEHHOIO OT IIOBEPXHOCTH CBe-
TOBOI'O NMOTOKA Py K NAJAKIIEMY Ha He€ CBETOBOMY IOTOKY Py

@oH cYHTaeTCA CBETIBIM NPH Ko3(HIHEHTe OTpakeHHA MOBEPXHOCTH., Ha
KOTOpOH paccMaTpHBaeTca o0bekT, Oomee 0.4: cpeIHHM — IpH Ko3HIHEHTE
oTpaxeHHa oT 0.2 10 0.4 TeMHBEIM — npH Ko3QdumnerTe oTpakeHns MeHee 0.2.

Konmpacm obvexma paziuderua ¢ goorom K onpenendercs oTHOMEeHHEM ab-
COTIOTHOMH BeTHYHHBI Pa3HOCTH ApKocTell o0beKTa pasnHdeHHA B, H (oHa By K
HanOOIbIIEH HX 3THX IBYX APKOCTEH.

KoHTpacT cunTaerca OOIBIIHM IIpH 3Ha4YeHHAX K Gonee 0.5: cpeaHHM — IIPH
3HaueHHAX K oT 0.2 mo 0.5: MaJsIM — OpH 3HaYeHHAX K MeHee 0.2.

BaxHBIMH HOPMHpPYEMBIMH IIOKA3aTE€IAMH. XapaKTEPH3YIOIMIHMH KadeCTBO
HCKYCCTBEHHOTO OCBEMIEHHA, ABIAITCA KO3(Q(QHIHEHT MyIbCallHH OCBEIICHHO-
CTH H I10Ka3aTelb OCIEIIIEHHOCTH.

Kosghgpuyuenm mascayuu oceenjerrHocmiu Ky — 3T0 KpHTEpHHA TTyOHHEI KO-
ne0aHHI OCBEMIEHHOCTH BO BPEMEHH B Pe3yIbTaTe H3MEHEHHA CBETOBOTO MIOTOKA
HCIONB3YEMBIX HCTOUHHKOB CBETA.

Bennunaa ko3ddHNHEHTa TyIbcallil OcBeleHHOCTH Ky (%) ompenenserca
mo gopmyie

K:= 100 (Eyaxe-Ergm) / 2°Eep . (17)
1€ Eyaxe. Evgm B Ep — MAaKCHMaIbHOE, MHHHMAIbHOE H CPEeHEe 3HAYEHHE OCBe-
MEHHOCTH 3a NepHO &€ KonedaHHuA. JIK.

3HaueHHE KO3(HIIHEHTa MyIbCAIIHA OCBEMIEHHOCTH MEHAETCA OT HECKOIIb-
KHX [POLEHTOB (1A TaMI HAaKadHBAaHHA) 0 HECKOIbKHX JeCATKOB IIPOIIEHTOB
(714 razopa3pAIHBIX JaMII).
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Tabmunoa 2

JlomycTHMas HaHMeHbITasd OCBEeMeHHOCTh pafounx MoBepXHOCTeH
B [IPOH3BOICTBEHHEIX MOMeMeHHAX (BeIMHCKA H3 CHull 23-05-95)

HeryccTeeHROe OCBEMEHEE

XaparTepers- | Hamwess- | Paspan |Ilompas- |Komtpacr| Xaparte- CoueTaHHe HOPMHPYeMEIX
K& I HTH  |3PHTETs- | pal  |o0berTa ¢| DHCTHER BeTHYHH NOKA3aTels
IPHTENBHOCH IKEHBA- HOH  [spHTens- | domoM toma OcEemeRROCTD, K oclenneEHocTH P
pafoTh AeHTHEE | pafoTe HOH H K03 ENHeETa OyIbCa-
pasMep paboTe IHE ockemersocTH Ko, %
odBeETa
pasTHTe- _ -
s, o P e scvememt | cacTeus
ofmero P Ko, %
Beero B TOM THCIE |  ocBe-
oT o0Imere | meHHS
a Mameri | TesmsE 3000 300 - 20 10
6 |Mamet |Cpemmmi 4500 500 1250 10 10
Cpemem | Tesern 4000 400 1000 20 10
Hampsremmii Menee B |Mameii |Cperned 3500 400 750 10 10
TOUHOCTH 0,13 Cpemmi |Cpemmsi 2500 300 600 20 10
Boasmod | Tesmsr 2000 200 300 10 10
T Cpenemii (CpeTaem 1500 200 400 20 10
Boasmoed | CeTmnt 1250 200 300 10 10
Bomsmod | Cpemami
I a  |Mament | Temmnni 4000 400 - 20 10
6 |Mamii |Cpensmi 3500 400 750 10 10
Or Cpenrmit |Temmsni 3000 300 600 20 10
Owmenp BaIcOROH 0,13 B Mamui | Ceernnni 2500 300 300 10 10
TOTHOCTH o Cpexsmii |Cpemrs 2000 200 400 20 10
0.3 Boasmoi | TemAs 1500 200 300 10 10
T Cpemmm (Ceernnd 1000 200 300 20 10
Boasmod | Cpenrmsi 750 200 200 10 10
I a  |Mameii | Temmeni 2000 200 500 40 15
5 |Mami |Cpexsmi 1500 200 400 20 13
Or Cpememfi | Temmrni 1000 200 300 40 13
Brcokod Tod- 0.3 B Mamuit | Ceernent 750 200 200 20 15
HOCTH me Cpenemii |Cpenmmi 750 200 300 40 15
0.5 Boasmod | TemmbE 600 200 200 20 13
T Cpenemii (Ceerned
boasmod | CaeTnnni 400 200 200 40 13
Bomsmoi | Cpexmmi
v a  |Mamei | Temmen 750 200 300 40 20
5 |Mamit |Cpexsmi 500 200 200 40 20
Or Cpensmii | Tenmsmi
Cpemmeii Tou- 0.5 B Mamuii | Ceerne 400 200 200 40 20
HOCTH e Cpemmi | Cpexrsi
1.0 Boasmod | Tenmsri
T Cpemsmiii |Ceernsm - — 200 40 20
Bomsmoi | Ceernsm
Bomsmod | Cpexmmi
v a  |Mamet | Tewmment 400 200 300 40 20
6 Mamuii | Cpensms — — 200 40
Or Cpexmi | Tenmbm
Mamoi Tommo- 1.0 B Mamui | Ceernent - - 200 40 20
CTH oo Cpenemit (Cpensm
50 Bomsmoi | Tenmrm
r Cpemmzi |Ceernnm - — 200 40 20
Boasmod | CeeTnnnt
Boasmod | Cpenmmsi
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Mamoe 3HaueHHE K03(HIIHEHTA MYILCAIIHH 4 JTaMI HaKaTHBAHHA 00BAC-
HAeTCA OOJBINOH TEIUIOBOH HHepUHEeH HHTH HakKala. INPeNATCTBYIOMIEH 3aMETHO-
MY YMEHBIIEHHK) CBETOBOT0 IIOTOKA JIAMIIBI HAKATHBAHHA Dz B MOMEHT IEpexo-
Ia MTHOBSHHOTO 3HAUEHHA NEPEMESHHOT0 HApAKEeHHA ceTH uepe3 0 (cM. pHc. 3).

B T0 xe BpeMms razopa3pAaHBIE TaMIBl (B TOM YHCIE THOMHHECIIeHTHBIE) 00-
TanarT Malod HHEPIHEH H MEHAKT CBOH CBETOBOH MOTOK @i; MOYTH MPOMOP-
[MHOHAIBHO aMIUTHTY/IE HaNpAKEeHHA MTHTAIIIEH CETH.

cetn

D am

Ucemn A A A

3®mn |

)
Puc. 3. [TyapcallHi CBETOBOTO IOTOKA MPH 0gHO(Aa3HOM

H TPEX(IJE[BHOM MHTAIIEM HAIlPpAAKCHHH

JI1a yMeHbIIeHHA KO3 HIIHEHTa My TBCAIlHH OCBEMICHHOCTH THOMHHECICHT-
HEIE JTaMIIbI BKTHYATCA B pa3HbIe (a3bl Tpex(da3HoH 3TeKTPHIECKOH CeTH. 3T
XOpOIIo MNOACHAST HH/KHAA KPHBad Ha pHC. 3. IAe MOKa3aH XapaKTep H3MeHEeHHA
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BO BPEMEHH CYMMApHOTO CBeTOBOIO IIOTOKA, CO3JaBaeMOro TpeMA THOMHHEC-
IIeHTHRIMH TammaM 3 @, BKIUYEHHBIMH B MEPBOM cTyuae B OJHY (a3y. Ha-
npaMep. a3y A ceTH, a 3aTeM B pa3HbIe (pa3sl Tpexda3Hoii ceTH.

B nociaegsem ciydae 3a cueT caBHTa (a3 B TpexdasHoi ceTH Ha 1/3 mepHOIa
“mpoBadel’ B CBETOBOM IMOTOKE KaXTOH H3 JTaMI KOMIOECHCHPYIOTCA CBETOBBIMH
MOTOKAMH JBYX JPYTHX JaMIL. B Pe3yIbTaTe MyJIhCAIlHH CYMMAapHOTO CBETOBOTO
[IOTOKA, CI€I0BATENbHO, H OCBEIIEHHOCTH CYIIECTBEHHO MEHBIIE.

IToxazamens ocienterHocmi P — 3T0 KpHTEPHIH ONEeHKH CISNAINEr0 AelcTBHA
HCTOUYHHKOB CBETA. OMpeaeTaeMbIil mo dhopmyae

P=(5—1)10". (18)
rae S — ko3 HIHEHT OCIeIIEHHOCTH. PacCIHTRIBaeMbIi o (gopmyte
§= (fi“-BH{)p)S"'Il‘ﬁBHOp- (19)

rae ABg,, — IMOPOTOBaA Pa3sHOCTh APKOCTH 00BeKTa H ¢doHa npH O0HAPYKEHHH
o0beKkTa Ha (poHE paBHOMEPHOH APKOCTH. KI/M?: (AByep)s — HOPOTOBas Pa3HOCTh
APKOCTH 00beKTa H (poHa IIPH HATHIHH B IO/ 3peHHA 0IecKoro (ApKOro) HCTOY-
HHKa CBeTa. KI/M>.

Pacuer HCKYCCTBeHHOI'0 OCBellleHHS.

JIna pacuera odujeco pagHoMepHoco oceelijeHlia TOMeIeHHA. B KOTOPOM BBI-
MOTHAKTCA OJHOTHIIHBIE PaboTHl Ha TOpPH30HTalbHOH pabotuell MOBEPXHOCTH.
IPHMEHAT MeToI K03 (HIHEeHTa HCTIOTh30BAHHA CBETOBOTO IIOTOKA.

OcHoBHas pacueTHaA GopMyTa METOJa HMEeT BHI

@ = (E-SKy2)/ (N n). (20)
raie @ — CBeTOBOH IOTOK JIaMIBI, IM: £ — DOIycTHMAasdA HAHMEHBIIAA OCBEIIEH-
HOCTB. 1K: S — IUTOIIagb IOMEIISHHA, M K, — KO3 (HUHEHT 3amaca; = — Ko3pH-
ITHeHT HEPABHOMEPHOCTH OCBEMIEHHOCTH (A TIOMHHECIIEHTHBIX JTaMmm - = 1.1);
N — 9HCTO CBETHIBHHKOB, IMIT.. 1] — KO3 DHUITHEHT HCIIOTB30BaHHA CBETOBOTO TI0-
TOKa (B J0IAX €IHHHIBL): /1 — YHCTIO JIaMII B CBETHIBHHKE, INT.

IlopsiioK BhIMO.THEHHAS pPaAcieTa HCKVCCTBeHHOT0 OCBelleHHs.

IIpu pacdgere oOBIUHO 3a7ar0TCA THIIOM H YHCIOM CBEeTHIbHHKOB N. Jlomyc-
THMAaA BeIHYHHA HaHMEHBIIEH OCBEIIeHHOCTH padodyel NoBepXHOCTH E yCcTaHaB-
nuBaeTca CHuII 23-05-95 B COOTBETCTBHH ¢ Ha3Ha4YeHHEM IIOMEIIeHH.

14 ompeneneHHA MO CBETOTEXHHIECKOMY CIIPABOYHHKY KO3 (HITHEHTA HC-
[IOB30BAHHA CBETOBOIO IIOTOKA 1| PACCYHTBIBAETCA HHIEKC IIOMEIIEHHA [ H OLe-
HHBAKTCA KO3(Q(QHIHEHTH OTpakeHHA IMOBEPXHOCTEH NOMEIISHHA: MOTOIKA fy.
CTEH e H padouei (PacIeTHOMH) MOBEPXHOCTH Ppy.

ITHASKC TOMENMEHHA ONpeAeadeTca mo GopMyIe

i= (A-B)/[h-(4+B)]. (21)
rae 4 — ITHHA NOMeMIeHHA. M; B — MTHpHHA MOMEIeHHA, M /I — BRICOTa MO/IBeca
CBeTHJIBHHKA HaJ pabodeil MOBEPXHOCTHIO. M.

3atrem mo ¢opmyre (20) paccCUHTEIBAeTCA HeOOXOIHMEIH CBETOBOH IIOTOK
naMiel ©. ofecneYHBarOIIHI B IOMEMIEHHH HOPMHPYeMO€ 3HAaYeHHE OCBEIIeH-
HOCTH E. H M0 CBETOTEXHHYSCKOMY CIIPABOYHHKY BBIOHpaeTcd THI H MOITHOCTH
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CTAaHIAPTHOH JIAMIIBI CO CBETOBBIM IMOTOKOM Drocp. ONH3KHM IO BeITHYHHE pac-
JEeTHOMY.

B mpakTHke JonyckaeTcAd OTKIOHEHHE CBETOBOIO IIOTOKA BEIOPAHHOM TaMIIEL
OT pacueTHOro B npeaenax oT —10% mo +20%.

OTHOCHTeTbHOS OTKIOHEHHE CBETOBOTO IIOTOKA 0. %o oNpeaenderca:

0 =100 (Dpger — @) /D. (22)

IIpn HeBO3MOKHOCTH BBIOOpA JTaMIIBL, YVIOBISTBOPAKIIEH TOIMYCTHMOMY OT-
KIOHEHHIO, KOPPEeKTHPYeTCA HYHCIO CBeTHIBPHHKOB HIH BBICOTAa HX MOJBeca H
IIPOH3BOJHTCA NOBTOPHEIH pacyeT CBETOBOIO MOTOKA H BEIOOP HCTOUYHHKA CBeTa,
OTKJIOHEHHE CBETOBOI0 IIOTOKA KOTOPOIro He MPEBBICAT YKa3aHHBIC IPeIesl.

Bonpocsl K padoTe

1. Yrto coboil npeacTaBiaAeT CBETHIBHHK?

2. Kakne QyHKIIHH BRIIOTHAST OCBETHTEIBHAL apMaTypa B CBETHIbHHKE?

3. Kakum OBIBaeT mo KOHCTPYKTHBHOMY HCIIOTHEHHKO HCKYCCTBEHHOE OCBE-
menHe? [louemy 3anpemaeTca IPHEMEHATE OJHO MECTHOE OCBEIeHHE?

4. Uto Takoe odmee ocBemenne? KakuMH crioco0aMH MOKHO YBEIHUHTB OC-
BEIIEHHOCTH, CO34aBacMyI0 OOIITHM OCBEIMIEHHEM ]

5. Uto Takoe KOMOHHHPOBAHHOE OCBellleHHe? B KakHX caydadx OHO MpHMe-
HAeTCA?

6. Kaknae nmpenMyInecTBa v JaMIl HaKaTHBaHHA Nepe/l ra3opa3paaHbIMHe?

7. KakoB NpHHIHI JeHCTBHA /1aMIl. IPHMEHAEeMBIX B ayIHTOpHH? KakoBEI
[IPENMYINECTBA ¥V JAHHBIX JTaMIl’

8. KakHe He10CTaTKH Y ra30pa3pAIHBIX JaMIl?

0. KakoBa mpHUHHAa MyIbCAllHH CBETOBOr'O MOTOKAa HCTOYHHKOB cBera? VY Ka-
KOro THNa JaMn Oonabnie K03 QHIHEHT MyIbCcallHH OCBEIIEHHOCTH?

10. Uto Takoe cTpodockomuueckHil 3(pdekT u 4eM OH onaceH?

11. JTomycTHMBIE 3HAYeHHA KAKHX MOKa3aTeled HCKYCCTBEHHOTO OCBEIMIEHHA
ycragaenuBaroTcea CHHIT 23-05-957 Kakne B3 HEX H3MepAIHCH B padoTe?

12. B 3aBHCHMOCTH OT KakHX ()aKTOPOB yCTaHABIHBAIOTCA TOMYCTHMBIE 3Ha-
YeHHA [I0Ka3aTeled HCKYCCTBEHHOIO OCBEIIEHHA?

13. Kakne (akTopsl ONpeIena0T XapakKTePHCTHKY 3pHTeIbHOI paboThI?

14. Yro Takoe 00BeKT pasznuueHHA] [[pHBEIHTE IPHMEPHL.

15. KakuM crmoco0oM MO/KHO YMEHBIIHTE KO3 (PHIIHSHT OyIbCAIIHH OCBEIIeH-
HOCTH? B 4eM cyTh npeanoxeHHOT0 cnocoda?

16. ITo KakoH XapaKTepHCTHKE. MIOIVUSHHOH IIPH pacdeTe OCBEeIIeHHA, BEIOH-
paeTcd HcTOYHHE cBeTa? KakHe mapaMeTpsl TaMIlbl HEOOXO0IHMO ONIPEIETHTh?
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CHucoK BONMPOCOB K 3a4eTy MO0 Y4eOHOH JUCHUILIHHE

«be3onmacHOCTD KU3HeAESITEIbHOCTH

3auem AgAAemcs hopmol ammecmayuy no oucyuniuxe. B xooe 3auema cmyoenmy npeonazaemcs omee-

mumo Ha 084 sonpoca. Kaorcowii usz KOmopbulx, no360.14em OYeHUums ypoeeHb 0C60€HUSL KOMnemeHyuu

1.

bl

10.
I11.
12.

13

17.

18.
19.
20.
21.
22.

23

26.
27.

28.
29.
30.
31.
32.

33.
34.

35.

VK-8
[TpuHIKIIBEI, METOIBI M CpeAICTBA oOecrieueHus 0€30MacHOCTH.
3ammra npu pabote ¢ cocynamu, pabOTAIOUIMMHU MO IaBJICHUEM.
XapaKkTepuCTUKU OCHOBHBIX (DOPM J1eATeNbHOCTH YenoBeka. HamexHocTh yenoBeka Kak
3BEHA CJIOKHOW TEXHUYECKON CUCTEMBI.
[IpousBoacTBeHHas cpena U ycnoBus Tpyaa. OnacHble M BpEIHbIE MPOU3BOJICTBEHHBIC
¢baxTopsl. Knaccuduxarnms.
3arpsi3sHEHHE BO3Ayxa pabouel 30HBI MPOU3BOJICTBEHHOTO MOMENICHH. Briusaue Bpen-
HBIX BEILIECTB HA OPTaHU3M YeJIOBEKa.
[TapameTpsl MUKpOKIMMAaTa U MX BIMSHUE HA OpraHu3M 4denoBeka. HopmupoBanue ma-
paMeTpOB MUKPOKJIMMATA.
TennoBoi 0OMEH YeoBeKa ¢ OKPYIKAIOIICH Cpe1oi.
Mertoapl 3alIUTH OT UCTOYHUKOB JTYUYHUCTOMN TETIOTHI.
Omnpenenenue u BUAbl BEHTWISIIMU. TpeboBaHMsI K cucTeMe BEHTHIIALINU.
Bunel ecrectBeHHOM BeHTUIsAMH. CylTHOCTD a’panuu. Pacuer aspanuu.
Onpenenenne pacxoja Bo3ayxa npu aspanuu. [IpenmyniecTsa 1 HeAOCTaTKU a’paALIMH.
Bunsr Mexanudeckoil BeHTUaAuu. CXeMEL

. MecTHaAs BEHTHISAIIHS.
14.
15.
16.

Mertoapl pacueTa KOJIMYecTBa BO3/ayXa 00Ie00MEHHON BEHTUIISILINY.

Otomnnenne U KOHIUIMOHUPOBAHNE BO3yXa.

3amaun U KiIacCHU(UKAIMS MPOU3BOJACTBEHHOIO OCBelleHus. TpeboBaHUS K cucTeMe
OCBEILECHUS.

CBeTOTEXHUYECKME XapaKTEPUCTUKH OCBelleHUs. HopMmupoBaHHE HCKYCCTBEHHOTO
OCBEILECHUS.

Buns! cBetunbHUKOB. X XapakTepucTUKa U GyHKIUH.

Metoapl pacueTa HCKyCCTBEHHOI'O OCBEILICHUS.

Buasl ecTeCTBEHHOIO MPOU3BOACTBEHHOI'O OCBELIeHUsA. MeTob! pacuera.

[IIym. OCHOBHBIE XapaKTEPUCTUKH IITyMa.

MeTopl U CpeCTBA 3AIIUTHI OT LIyMa.

. MeToapl 3ByKOU3O0JISIITUN ¥ 3BYKOIIOTJIOIICHUSI.
24.
25.

Hcrounuku nHdpa- 1 yapTpa3Byka. MeTo bl 3aIlUTHL.

Onpenenenne BuOpauuu. VICTOYHMKM M NPUYMHBI BOSHUKHOBEHMs BuOparuu. Knaccu-
¢ukarms Budpanuu (F'OCT 12.1.012).

dusnueckue XapakTepUCTUKU BUOpaLuy.

JleticTBue BUOpAllMU Ha OPraHU3M YeIOBeKa. TeXHWYEeCKOe U TMTHEeHUYECKOe HOPMHUPO-
Banue BuOpammu (I'OCT 12.1.012).

MeTopl 3aUTH OT BUOpaLuu.

Mertoas! BUOpoaeMIIpupoBaHus U BUOPOU3OJISAIINH.

Byl BO31€HCTBHSA SJIEKTPUYECKOIO TOKA HA OPraHU3M 4esIoBeKa. BUbI 3JIEKTPOTPaBM.
@DaxTOpHI, BIUAIOIME HA UCXOJ MOPaKEHUS YEIIOBEKA IEKTPUYECKUM TOKOM. ITomomips
YEJIOBEKY, OKA3aBILIErocs MO BO3AEUCTBUEM TOKA.

SIBneHus npy CTEKaHUM IEKTPUYECKOrO TOKa B 3eMII0. Pacnpenenenue noreHnuana Ha
IIOBEPXHOCTHU 3EMIIH.

Hanpsixenne npukocHoBenusi. HanpsbkeHue mara.

Bunpl anekrpudeckux ceredl. AHaIN3 NOPaKEHUs 3JIEKTPUUYECKHM TOKOM B 3JIEKTpUYE-
CKHX CETSX.

3amuTHOE 3a3emiieHHe. Tumbl 3a3eMisiolux ycTpoiictB. HopMupoBanue compoTuBiie-
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36.
37.
. 3ammTa pu paboTe ¢ JIa3epamH.
39.
40.
41.

38

42.

43.
44,
45.
46.
47.
. [Ipon3BoACTBEHHBIN TpaBMaTH3M, OCHOBHBIE MPUYUHBI IPOU3BOJACTBEHHOIO TPaBMaTH3-

48

49.

50.

51

54.
55.
56.
57.
58.
59.

60.
61.
62.

63.
64.
. [IpaBoBoE oOecrieueHre 6€30MacHOCTH TPyaa

65

HUS 3a3€MIISIOLINX YCTPOMCTB B JIEKTPUUYECKHUX CETAX.
3alUTHOE 3aHyJICHHE. 3alUTHOE OTKIIIOUEHUE.
3ammra oT HUHPPAKPACHOTO U YIbTPa(UOIETOBOTO U3TYUCHHUS.

3ammra OT JIEKTPOMArHUTHOTO U3JIyYCHHUS.

[Tporniecc ropennsi. dakTopbl, HEOOXOIUMBIE IS TTPOIIECCa TOPECHHMS.

Kareropuu npeanpustuil no noxapoonacHoctu. OrHECTOMKOCTh U IIPEJEN OTHECTOMKO-
CTH KOHCTPYKIIHM.

[IpoTrBOMOXKapHBIE MEPOIPUATHUS, KOTOPbIE OCYIIECTBISIOT MPU MPOESKTUPOBAHUU TPO-
MBIIIJIEHHOTO 00BEKTA.

Orxerymanye Bemectsa. CpencTsa TyLIEHUS OXapa.

Buael 1 nokazarenu 4ype3BblYaHBIX CUTYaALIHIA.

OO01mue cBeIeHUs O CPEACTBAX MOPAKECHUSI IPU BOCHHBIX JCHCTBHSIX.

OcHoBHbIE CTIOCOOBI 3aIIUTHI HACETCHHS B UPE3BbIUAHHBIX CUTYaIUX.

JIukBUAaMs MOCAEACTBUN YPE3BbIYANHBIX CUTYALIHM.

Ma.

PaccnenoBanue u yuer HecuacTHBIX citydaeB. KonnyecTBeHHast XapakTepUCTUKA TpaBMa-
THU3MA.

HopMmupoBanue conep:kaHusi BpeAHBIX BEIIECTB B BO3AYyXE MPOU3BOACTBEHHOI'O TOMeE-
miennst. Kitaccugukanust BpeTHBIX BEIIECTB.

. Hopmuposanue nryma.
52.
53.

Knaccudpukanus myma ('OCT 12.1.003). BausiHue nryma Ha OpraHu3M 4YelloBeKa.
OcHOBHbBIE TPUYHMHBI MOPAKEHUS UYEIOBEKAa IIEKTPUYECKUM TOKOM Ha IMPOU3BOJICTBE.
Krnaccudukanus npou3BOACTBEHHBIX MOMEIIEHUH MO CTENEHU OMACHOCTH IMOPAXKCHUS
ANEKTPUYECKUM TOKOM.

Opranuzanus 6€30MacHOCTH Tpy/la Ha TPOU3BOJICTBE.

Cucrema cTraHapToB 6€30MACHOCTH TPY/Ia.

Opranu3zanys npoBeJeHUS aTTeCTAIluU padOYUX MECT IO YCIOBHAM TPY/Ia.

3arpaThl Ha 3alIUTHBIE MEPONIPUATHS IO O€30MaCHOCTH TPY/Ia.

Mertoabl 3alIUTHI OT MOPAKEHUS IIEKTPUUECKUM TOKOM Ha MPOU3BO/ICTBE.

[ToxxapHas mpodunaktuka. MeponpHsaTHs, OCyIIECTBIsIeMble ISl IPEIOTBPAILCHUS TI0-
xKapa Ha MPEIIPUITUAX.

[ToxxapHas curHanu3amusi.

YcTOoWYnBOCTh (PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMHUKHU B YPE3BHIYANMHBIX CUTYAIIHSIX.
VYnpasnenue 6€30MacHOCTHIO KU3HEACSITEIIBHOCTH. [ '0Cy1apCTBEHHBIN 1 00IECTBEHHBIN
HaJ30p 32 COCTOSIHUEM OXPaHbl TPy /a.

CucreMa yripaBlIeHUSI OXpaHOU TpyJa

HopmatuBHO-IpaBOBO€ peryaupoBaHue O€30MaCHOCTH TPYA0BOU AEATEIbHOCTH.
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Tpunooicenue 2
K paboueil npozpamme

Hepeqeﬂb OLCHOYHBIX CPECACTB 110 JUCIHMUIIJIMHE «be3onacHocTh KHM3Heaes-

TCJIBHOCTH»
Ne OC . Kparkas xapakrepuctuka Ipencranenne
BaHUE OI1e- OLEHOUHOTO CPECTBA OLIGHOYHOTO
HOYHOI'O cpeacta B POC
1. Pedepar [IpoaykT camocTOSTENBHON Temsl pedepaToB
(P) paboThl  CTyHIeHTa, TIpe-

CTaBJISIFOIIMIA COOOH KpaTkKoe
U3JIO)KEHUE B MUCHBMEHHOM
BUJIC TIOJYYECHHBIX pe3yJIbTa-
TOB TEOPETHUYECKOTO aHaJIN3a
OIIPEEICHHON Hay4YHOU
(yueObHO-  HCCIIeIOBaATENb-
CKOI) TeMBbl, TJ€ aBTOp pac-
2. Tect Cucrema  craHgapTU3HpO- ®DOHJ TECTOBBIX
(T) BaHHBIX 3aJaHMii, IT03BOJIA- 3aJaHui

o11as aBTOMAaTHU3UPOBATh
IpoLeaypy U3MEpEeHUs
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CTpykTypa U cofep:KaHHue TUCHUIINHBI «Be30nacHOCTD KU3HeAeATeILHOCTH
1o HanpapJieHu10 NoaAroToBku 38.03.03 «Ynpagpienue nepconanom» (daxkaaasp)
ouHasi gopma o0yueHusi, 2021 rox HadGopa

lIpunoscenue 3

Ne Pazgen = o S Buasbl yueoHoii padoThl, BKJIHOUAasI ca- Buabl caMmoCcTOATEIBHOIMH PadoThI Dopmbl
n/n 2 55 MOCTOAITEIbHYIO PadoTy CTYAE€HTOB, H CTyIeHTOB aTTe-
z g S TPYAOEMKOCTH B Yacax CTAIlUH
o = 8 J /C Jag | CPC | KCP | K.P. | KII. | PIP Pedepar K/p 9 | A.3.
1. Tema 1. Beenenue. Yenosek u TexHochepa. 1 1-2 2 2 5
2. Tema 2. [Icuxoduznonornieckue u apro- 1 1-2 4 4 5
HOMHYECKHE OCHOBBI 0€30T1aCHOCTH.
3. Tema 3. neHTudukanus BpeaHbIX U OTIac- 1 3-6 2 2 5
HBIX (haKTOPOB CpeJibl OOMTAHUSI.
4. Tema 4. Bo3jeiicTBre Ha YeIOBeKa Bpel- 1 7-10 4 4 5
HBIX U OTIACHBIX (PaKTOPOB CPEIbI OOUTAHUSI.
3amurTa 9eIoBeKa 1 CpeIbl OOUTAHHS OT
BPEIHBIX U OMTACHBIX (haKTOPOB MPHUPOIHO-
T'0, aHTPOTIOTEHHOTO M TEXHOTEHHOTO TIPO-
HCXOXKJICHHSI.
5. Tema 5. O0ecrnieucHre KOM(POPTHBIX YCIIO- 1 11-16 2 2 5
BUU JUIsl )KU3HU U ICATCILHOCTH YCIIOBCKA.
6. Tema 6. Upe3BbIuaiiHble CUTYallUl U METO- 1 17 2 2 5
JIbI 3aIIMTHI B YCIOBUAX UX PCajM3alliu.
7. Tema 7. YrpasieHue 6€30MaCHOCTBIO KH3- 1 18 2 2 6
HeJIeSITENEHOCTH.
®opma aTTecTANHA 19-21 +
Bcero yacoBs mo guCUMIUIMHE 72 18 18 36 + +
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CTpykTypa U cofep:KaHHue TUCHUIINHBI «Be30nacHOCTD KU3HeAeATeILHOCTH
1o HanpapJieHu10 NoaAroToBku 38.03.03 «Ynpagpienue nepconanom» (daxkaaasp)
04YHO-3204Has1 popMma o0yuenusi, 2021 rox Hadopa

lIpunoscenue 3

Ne Pazgen = o S Buabl yueoHoii padoThl, BKJIO4YAasI ca- Buabl caMmoCcTOATEIBHOIMH PadoThI Dopmbl
n/n 2 55 MOCTOAITEIbHYIO PadoTy CTYAE€HTOB, H CTyIeHTOB aTTe-
z g S TPYAOEMKOCTH B Yacax CTAIlUH
o = 8 J /C Jag | CPC | KCP | K.P. | KII. | PIP Pedepar K/p 9 | A.3.
1. Tema 1. Beenenue. Yenosek u TexHochepa. 1 1-2 2 8
2. Tema 2. [Icuxoduznonornieckue u apro- 1 1-2 2 8
HOMHYECKHE OCHOBBI 0€30T1aCHOCTH.
3. Tema 3. neHTudukanus BpeaHbIX U OTIac- 1 3-6 2 8
HBIX (haKTOPOB CpeJibl OOMTAHUSI.
4. Tema 4. Bo3jeiicTBre Ha YeIOBeKa Bpel- 1 7-10 2 8
HBIX U OTIACHBIX ()aKTOPOB CPEIbI OOUTAHUSI.
3amurTa 9eIoBeKa 1 CpeIbl OOUTAHHS OT
BPEIHBIX U OMTACHBIX (haKTOPOB MPHUPOIHO-
T'0, aHTPOTIOTEHHOTO M TEXHOTEHHOTO TIPO-
HCXOXKJICHHSI.
5. Tema 5. Obecnieuenne KOM(POPTHBIX YCIIO- 1 11-16 2 8
BUU JUIsl )KU3HU U ICATCILHOCTH YCIIOBCKA.
6. Tema 6. Upe3BbIuaiiHble CUTYallUl U METO- 1 17 2 8
JIbI 3aIIMTHI B YCIOBUAX UX PCajM3alliu.
7. Tema 7. YrpasieHue 6€30MaCHOCTBIO KH3- 1 18 2 10
HeJIeSITENEHOCTH.
®opma aTTeCTANHHA 19-21 +
Bcero yacoB no aucuunjnHe 72 6 8 58 + +
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