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1. Heau v 321241 OCBOEHHUA TUCIUILIAHBI.

Ileaun ocBOeHUS TUCIUIJINHBI:

. (¢hopMUpOBaHHE W TpOIAraHja 3HAHWUHW, HAMPABJICHHBIX Ha CHUKCHHE CMEPTHOCTH U IIO-
TEPh 3I0POBbS JIFOACH OT BHENTHUN ()aKTOPOB W IPHUYHUH;
. (dhopMUpOBaHHE 3HAHWI O CO3JaHUM 3aIIWTH YEJIOBEKa B TeXHOc(hepe OT BHENIHUX Hera-

THUBHBIX BO3/IEUCTBUM AaHTPOMOT€HHOT'0, TEXHOTEHHOTO U €CTECTBEHHOT'O MTPOUCX 0K ICHHUSL.
3apaum u3ydeHusl JUCHUIIHHBI:

° UACHTU(UKAIMS ONACHOCTH PACIIO3HAHNE U KOJMYECTBEHHAsI OIICHKA HETaTUBHBIX BO3JICH-
CTBUH cpeJibl 00UTaHUS;

° MpeIynpexaeHUE BO3ACHCTBUS TEX HIIM MHBIX HETAaTUBHBIX ()aKTOPOB Ha YEJIOBEKa,

° 3allUTa OT OMACHOCTH;

° JUKBUAALUS OTPULIATEIBHBIX MTOCIEICTBUI BO3ICHCTBHUS OMACHBIX U BPEIHBIX (DaKTOPOB;

° CO3JIaHKE HOPMAJILHOTO, TO €CTh KOM(OPTHOTO COCTOSIHUS CPebl OOMTaHNUs YeIOBEKa.

2. Mecro nucuumiuabl B cTpykrype OOII 6akanaspa.

Hucuunnuna «be3onacHOCTh KU3HENEATSIBHOCTH» OTHOCHTCS K 0a30BOM YacTH ILMKJIa
JTUCIUILIMH y4yeOHOoro 1iana no HampasieHuto 38.03.03 «YmpaBieHue nepcoHaIoM.

JucuurinuHa cBsi3aHa JJOTUYECKU U COAEPKATETbHO-METOIUYECKH C IPYTUMH JUCITUTUTHHA-
MU yueOHOro IjaHa OakanaBpuata o HampasieHuto 38.03.03 «YmpasieHue nepcoHanom», Gop-
MUPYIOIUMH O0IIEKYIbTYpHBIC, 00IIepodeccHoOHANbHEBIE U MPOo(ecCHOHAIBHBIE KOMITETSHITUH.

Jl1st ocBOeHMS yKa3aHHOM AMCUMILINHBI CTYIEHT JOJKEH 001a/laTh 3HAHUSIMU, OTy4YeHHBI-
MU B CPEIHEN LIKOJIE.

3. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbLTATOB 00YUYeHHUsI N0 JUCHHUIIHHE (MOIYJII0), COOTHECEH-
HbIe ¢ JIAHUPYeMbIMHU pe3yJIbTaTaAMH 0CBOCHHSI 00pa30BaTeIbHOI MPOrpaMMBbI.

B pe3synbrare ocBOCHUS AUCIUIUTHHBI (MOAYIIs) Y oOydarouuxcsi GOpMHUPYIOTCS CIEAYyIO-
IME KOMITIETEHIIMH U JIOJDKHBI OBITh JIOCTUTHYTHI CIIEAYIOIINE PE3yJIbTaThl O0YUYCHHUS KaK dTaIl
(GbopMHUPOBaHUS COOTBETCTBYIOIINUX KOMIETEHIIUN:

0€3011aCHOCTH U OXPaHbI TPY/a, OCHOB
MTOJIUTHKH OpPTaHU3aIMH 10 6e30MacHo-
CTH TPY/a, OCHOB ONITUMHU3AINN PEXKHU-
MOB TPYZAa U OT/bIXa C y4eTOM Tpebo-
BaHUI ICUXO(PHU3UOIOTHH, SPrOHOMHUKH
1 3CTCTUKU TPpYyJa M1 pasjInYHbIX Ka-
TEropuii mepcoHasa, BiaJieHueM HaBbI-
KaMH pacdeToB MPOAOJDKUTEILHOCTH U
WHTEHCHBHOCTH pabo4yero BpeMeHH 1
BPEMEHH OT/IbIXa MIEPCOHANA, & TAKKE

Koa xom- B pe3yabrare ocBoeHus1 06pa3oBa- Ilepeyens MuIaHNpPYeMBbIX pPe3yJIbTATOB 00y4YeHUs
neTeHI TeJIbHOH NPOrpaMmbl 00y4yaloLuiics 0 JUCIUILINHE
J0JEKeH 00J1a1aTh
OK-9 CIOCOOHOCTHIO UCIMOJIb30BAaTh IPUEMBI | 3HATh:
OKa3aHus nepBoﬁ oMoy, METoaAbl - HOPHUCEMbI OKa3aHUA nepBoﬁ MoMOIMu B YCJIIOBUAX
3aLUTBI B YCJIOBUSAX YPE3BbIUANHBIX Ype3BbIYAIHBIX CUTYALUH
CUTYyalul YMeETh:
- IPUMCHATH MCTO/IbI 3allIUTEI B YCIIOBUAX qpesquaﬁ-
HBIX CUTyalun
BJIAJCTh:
- MEIUUUHCKMMHU NPHEMaMHU OKa3aHUs MEpBOH MOMO-
Y MOCTPaJaBUIMM B YCIOBHAX YPE3BBIYAIHBIX CUTYa-
LUK
IK-9 3HAHWEM HOPMAaTHBHO - TPaBOBOIf 0a3bl | 3HATh:

- IpaBOBbIE, HOPMATHBHO - TEXHUUYECKHUE W OpraHn3a-
IIMOHHBIE OCHOBBI TEXHUKN 0O€30MIaCHOCTH M OXPAHBI
TpyAa.

yMeThb:

- OIICHMBATh MTapaMeTPHI HETATUBHBIX (PAaKTOPOB H ypO-
BEHb MX BO3JICHCTBUS B COOTBETCTBHH C HOPMAaTHBHBI-
MU TpeOOBaHUAMH,

pa3pabaThIBaTh MEPOIIPHUATHS MO TOBBIIICHHIO 0e3-
OMAaCHOCTH TPYZAA U NPUMEHATh UX Ha IPAKTHUKE.
BJIAJETh:



http://www.grandars.ru/shkola/bezopasnost-zhiznedeyatelnosti/zagryaznenie-okruzhayushchey-sredy.html
http://www.grandars.ru/shkola/bezopasnost-zhiznedeyatelnosti/negativnye-faktory-tehnosfery.html

BJIAJICHUE TEXHOJOTHSIMU YIIPABICHHS - HaBBIKAMU U3MepeHust (HaKTOPOB MIPOU3BOICTBCHHOM
6€30IacHOCTHIO TPYyIa IIepCcoHalIa 1 CpeIBl; UCIIONB30BAHMS CPEACTB HHANBHAYATEHON 1
YMCHHE IPUMEHATH MX Ha MPaKTHKE KOJJICKTMBHOM 3aIUTHI OT HETaTUBHBIX (DaKTOPOB TEX-
HOTEHHOTO XapakTepa.

4. CTpyKTYpa M co/iepKaHue JMCIUIIIHHBI.

Jliis ouHO# popMbl 00yUEeHUS

OO01mmast TpPyA0eMKOCTh JUCIMILIUHBI COCTABIISET 2 3a4ETHBIX SAMHHUIIBI, T.€. /2 aKajgeMude-
CKHX 4acoB (13 HuX 36 Jaca — caMoCTOsTeIbHAs padoTa CTYICHTOB).

Paznensl TUCIIUTUIMHEI U3Yy4YalOTCsl HA BTOPOM CEMECTpe TIEPBOTo Kypca: JICKIIUH —8 4acoB,
nabopaTopHbie paboThl — 28 YacoB, (popMa KOHTPOJIS — 3a4eT.

[ 3a0uHoii hopMbl 00yUeHHS

OOmiast TPYA0EMKOCTh JUCIUIUIMHBI COCTABIISCT 2 3aUETHBIX SAMHUIIBL, T.C. 72 aKaJeMHuue-
CKHX YacoB (M3 HUX 64 4acoB — caMoCTOsITeNIbHAsL paboTa CTYICHTOB).

Paznenbl qUCHMIUIMHBL U3y4YaroTCsl HA BTOPOM CEMECTpe MEepBOro Kypca: Jiekuuu —4 Jaca,
nabopaTopHblie paboThl — 4 daca, (hopMa KOHTPOJIS — 3a4eT.

CTpykTypa U coliepKaHHe TUCIUILTHHBI «be30macHOCTh KU3HEACATEIBHOCTH» TI0 CPOKAM
U BUAaM paboThl oTpaxkeHsl B [Ipunoxxenuu 3.

CopneprxaHue pa3aei0oB THCHHILITHHBI.

Tema 1. Beegenue. Yennosek u rexnocdepa. (OK-9, IIK-9)

OcHOBHbIE TIOHATHUSA U OIpeeIeHUs. XapaKTEePHbIE COCTOSHUS CUCTEMBI “d4esIOBEK — cpea
oOuTaHus”: MPOU3BOACTBEHHAsA, TOPOJCKasi, ObITOBAsA, MpUpoIHas cpena. BlaumoneiicTBue ueno-
BEKa CO Cpeioil OOMTaHUs, OCHOBBI ONTHMAaJIHHOTO B3aMMOCHCTBHS: KOM(POPTHOCTh, MUHUMH3a-
LM HETaTUBHBIX BO3JEHCTBUM, YCTOMUMBOE pa3BUTUE cucTeMbl. COOTBETCTBUE YCIOBHUI KU3HE-
JEeSATENIbHOCTH (PU3NOJIOTUYECKUM, (PU3UUECKUM U IICUXUYECKUM BO3MOKHOCTSIM uesnoBeka. OCHO-
Bbl ONTHMU3ALIMM TApaMeTpPOB Cpelbl oOUTaHusA (MapaMeTpbl MUKPOKIMMATa, OCBEIICHHOCTD,
nrym, BuOpanust u ap.). Kpurepun oneHku BIUSHHS TUCKoMdopTa, MX 3HAYUMOCTh. AKCHOMA O
MOTEHIIMAIbLHOM BO3CHCTBUM B CHCTEME ‘“‘deJIOBEK — cpena ooutanus’. Kputepuu oneHKky Hera-
TUBHOTO BO3JIEHCTBUS: YMCICHHOCTh TPaBMHUPOBAHHBIX WU MOTHOIINX, COKpAIIEHHUE MPOJO0IIKU-
TEJIBHOCTHU KHU3HH, MAaTepUANIbHBIN yIep0 U UX 3HAYMMOCTb. MeXyHapOAHOE COTPYIHUYECTBO B
o0acTu 6€30MacHOCTH JKU3HEIEATEIbHOCTH.

Tema 2. Ilcuxodusuoioruyeckue u IpProHoMuveckue ocHoOBbI OezomacHoctu. (OK-9,
MK-9)

OCHOBHBIE TICUXOJIOTHUECKHE NMPHUYMHBI OLIMOOK M CO3JaHUs OMACHBIX cUTyaruid. MHxe-
HepHas ncuxoiorusi. akTopsel, BIMUSIOMNX HA HAAESKHOCTh JACHCTBHI orepatopoB. Buasl Tpyo-
BOM J1eATeNIbHOCTU: (pU3MUYECKH M yMCTBEHHBIN TPy, GOpMbI GPU3NUECKOTO U YMCTBEHHOIO TPY-
na, TBopueckuil Tpya. Knaccudukanus ycnoBuil TpyJa o TSKECTH U HAPSDKEHHOCTH TPYJI0BOTO
nporecca. Knaccugukanus ycnouii Tpyaa no ¢pakropam Ipou3BOJICTBEHHOM cpe/bl. DproHOMHU-
Yyeckue OCHOBBI Oe3omacHocTH. CrcTreMa «4esloBeK - MallliHa - cpefay. AHTpomoMeTpuyecKkas,
CEHCOMOTOpHasl, dHepreTuyeckas, OnomMexaHuyeckass U MCUXOPHU3UOIOrHYecKass COBMECTUMOCTD
yesioBeka U MamuHbl. Opranuzanus padodero mecra. Pexxum Tpyna U OTAbIxa, OCHOBHBIE ITYTH
CHW)KEHHSI YTOMJIEHHMSI © MOHOTOHHOCTH.

Tema 3. UnenTtudukanusi BpeIHbIX H oNAacHbIX ¢akTopoB cpeabl odutanus. (OK-9,
IK-9)

Knaccudukanus HeraTuBHbIX (PAKTOPOB MPUPOIHOTO, AaHTPOINOTEHHOTO U TEXHOTE€HHOI'O
NpoUCXOoXAeHus. Bpeansie u onacHble HeraTHBHbBIE (PakTOpbl. CHCTEMBI BOCIIPUITHS U KOMIICH-
calliy OpraHU3MOM 4YeJIOBeKa BpenHbIX (aKTOpoB cpenbl oOutanus. [IpenenbHo AomycTUMbIE
YPOBHHU ONACHBIX U BPEIHBIX (PAKTOPOB — OCHOBHBIEC BU/IbI M IPUHIMIIBI ycTaHOBIeHuUs. [lapamer-
PBI, XapaKTEPUCTUKN OCHOBHBIX BPEIHBIX U ONACHBIX (PaKTOPOB Cpellbl OOMTaHMS YelIOBEKa, OC-
HOBHBIX KOMIIOHEHTOB T€XHOC(EPHI U UX UCTOYHHUKOB.



Tema 4. Bo3neiicTBHe Ha 4YeJIOBeKAa BPeIHBIX U ONACHBIX (PAKTOPOB cpeAbl OOMTAHUS.
3ammTa YesioBeKa M cpelbl OOMTAHNMS OT BPEeIHbIX U ONMACHBIX (JAKTOPOB MPHUPOIHOIO, AH-
TPONMOTeHHOT0 M TeXHOTreHHOTro npoucxo:xaenns. (OK-9, [1K-9)

Bo3zaelicTBue OCHOBHBIX HETaTUBHBIX (PAaKTOPOB HA YEJIOBEKA U MX IPEICIIbHO-JO0IyCTUMbIE
ypoBHU. OCHOBHBIE IPUHIIUIIBI 3aILUTHI OT onacHOCTeN. CUCTEMBI U METO/BI 3aILUThI YEIOBEKA U
OKpPYXKAIOIlleld Cpelibl OT OCHOBHBIX BHJIOB OIIACHOTO M BPEAHOIO BO3JEHCTBUS NMPUPOJHOIO, aH-
TPOIOTEHHOTO U TEXHOTCHHOTO MPOUCXOKICHHUA. METO/Ibl 3alUTHl OT BPEAHBIX BEIIECTB, (Hu3u-
YEeCKHUX I0JIeH, MH(MOPMALIMOHHBIX OTOKOB, OMACHOCTEH OMOJIOIMYECKOr0 U MCUXOJIOTHYECKOro
npoucxoxaenus. OOmas xapakTepucTUKa U KiIacCU(UKAIMS 3aIIUTHBIX CPEICTB. MeToIbl KOH-
TPOJIL 1 MOHUTOPHUHIA ONACHBIX M BPeIHBIX (pakTOpoB. OCHOBHBIE IPUHIMIIBI U 3TAIbl KOHTPOJIS
U TIPOTHO3UPOBaHUS. METOABI ONpeeNieHHsI 30H IeHCTBUS HETATUBHBIX (DAKTOPOB U MX YpPOBHEHA.

- 3ammTa 0T NPOU3BOJACTBEHHBIX BUOpaumii. OCHOBHBIE MOHATHUA U onpeneneHus. duszu-
YEeCKHE XapaKTePUCTUKU BUOparuii. [IpyumHBl U MCTOYHUKU BO3HHUKHOBEHUS BHUOparuii. Jleii-
CTBHME BUOpAIMil Ha OpraHu3M uesioBeka. [ urueHnyeckoe U TeXHUYECKOe HOPMUPOBaHHE BUOpa-
it ('OCT 12.2.012). MeToas! U cpencTBa 3alIMThl OT BUOpanuy (Bo3/eiiCTBHE HA HCTOYHHUK Ha
UCTOYHUK BO30YXJEHMsI, BUOpoAeMII(pUpOBaHNE, TUHAMUYECKOE TallleHne BUOpaluii, maccuBHasl
U akTHBHas BUOpouzossiuus). CpeacTsa MHAMBUAYAIBHOM 3alluThl OT BUOpanuil. 3mepenue na-
paMeTpoB BUOpaLUi.

- 3ammTa 0T NPOM3BOACTBEHHOr0 MIyMa, nHGpa- u yabTpa3Byka. OCHOBHbIE IOHATUS U
onpenenenus. dOuznyeckre xapakTepUCTHKH IyMa. McTouHukM mryma M MX KiIacCUpUKaLM
(T'OCT 121.1.029). [leiictBus miymMa Ha OpraHu3M 4denoBeka. ['paduk BOCHIPHUATHS UY€IOBEKOM
aKycTHueckux 3BykoB. HopmupoBanue myma Ha pabouux mecrax (I'OCT 12.1.003). Metoas! u
CPEJCTBA 3alIUTHl OT MPOU3BOJICTBEHHOrO IIyMa (3BYKOU3OJISALUSA U 3BYKONOIVIOIIEHNWE, TJIYyLIN-
Tesu 1ryma). MeTozibl M cpelIcTBa 3alluThl OT HHGPa- U ynbTpa3Byka. LIlyMoBbIe XapakTepUCTHKU
MalMH. AKYCTHUECKUH pacuer.

- 3ammrTa ot OM mnoueit 1 UK- usiaydenus, J1a3epHOro u3jay4eHusi, HOHU3UPYIOLIET 0
U3JIy4eHus1. Bo3geicTBre 2IeKTPOMArHUTHBIX M3JIy4eHUH Ha desoBeka. HopmupoBanue, OCHOB-
HBbIE XapaKTepUCTHUKH, 3amuTa oT OM noneit, UK n3iydenus, j1a3epHOro U MOHU3UPYIOLIETO U3-
JTy4YEHUS.

- OcHOBBI J1eKTpoOe3onacHOoCcTH. OCHOBHBIE MOHATHA U onpezaeineHus. PakTopsl, BIH-
IOILUE Ha MCXOJ TOPAXKEHUS AJIEKTPOTOKOM. JIeHCTBHSI AIEKTPUUYECKOr0 TOKA Ha OPraHU3M Yello-
Beka. Knaccudukanus nomenieHuit o 31meKkTpode30nacHoCcTy. SIBIeHNe CTeKaHus TOKa B 3eMJIIO.
Hanpsxenne npukocHoBeHus. Hamnpsbkenne mara. AHanu3 2JIEKTPUYECKUX CETEH M MOPaXKEHUs
TOKOM B Pa3JINYHBIX CETSX. 3AlMTHOE 3a3€MJICHUE, 3aHYJICHUE, 3alIUTHOE OTKItoueHue. Cratuue-
CKOE€ 2JIEKTPUYECTBO, €ro JeHCTBHE HA YesoBeka. MoHuesammra.

-be3onacHOCTh NMPOU3BOACTBEHHOr0 000pPy10BaHHs. JPrOHOMHYECCKHEe TPeOOBaHMA K
TeXHHuKe. YueT TpeOoBaHUI O€30MacHOCTH TNpPH MOJArOTOBKE Mpou3BoACTBa. OrpaauTenbHbIE,
npeaynpeauTeabHbIe CPECTBA, OJIOKUPOBOUHBIE U CUTHAIM3UPYIOIINE YCTPOMCTBA, CUCTEMBI J1H-
CTaHIIMOHHOTO yIpaBieHus. be3onacHocTh GyHKIIMOHUPOBAHNS aBTOMAaTU3UPOBAHHBIX U pOOOTH-
3UpOBaHHBIX MPOM3BOACTB. be3onmacHOCTh B 4pe3BbIYaiHBIX cUTyauusx. McnblTanus, nposepka
COOTBETCTBUSI 000pyAOBaHUs TpeOoBaHUsAM Oe3omacHOCTH. OCBUIETEIBCTBOBAHUS M MCIIBITAHUS
KOMIIPECCOPOB, TPY30MOAbEMHBIX KPAHOB M MOAbEMHHUKOB, CUCTEM Ia30CHA0KEHMsI, OTOILUICHUS,
BEHTWISILIMM, CUCTEM I10/1 IaBJIeHueM. JproHomuyeckue TpedoBanus. [loBeiieHne 6e30macHOCTH
3a cyeT PYHKIMOHAIHHON TMAarHOCTUKY MAIllMH U yCTaHOBOK.

- Ilo:xkapHas Oe3omacHOcTb. OCHOBHBIE NMOHATUSA WM omnpeneneHus. OnacHble U BpEIHbIE
(bakTopsl MOKapoB U B3pbIBOB. IIpnunHbl MX Bo3HMKHOBeHMs. [loxkapHas npodunaktuka. Ipo-
THO3WPOBAHUE MOXKApPOB. AHANU3 yCIOBUN NpeKpalieHus ropeHns. CpeacTsa TyIeHNs M0XKapOoB.
WX xapakTepuCTHKH U 00J1acTh MpuMeHeHus. CpelicTBa U3BELICHHUS U CUTHATU3AINH O MOXKape.

Tema 5. O0ecneyenne KOMQPOPTHHIX YCJOBHI JJIS KM3HM M JAeSITEJIbHOCTH 4YeJI0BeKa.
(OK-9, IIK-9)

B3anmocBs3b yciioBuil dKU3HEAEATENIBHOCTH CO 3JJ0POBbEM M IIPOU3BOJUTEIBLHOCTHIO TPY/Ia.



KomdopTtHble (onTHManbHbIE) YCIOBUS XKHU3HenesATeNbHOCTH. KinMarudeckasi, BO3AyIIHas, CBE-
TOBAasi, aKyCTHYECKasl M IICUXOJIOTHYECKAsl CPENbI, BIMSHUE CPEIbl HA CAMOYYBCTBHE, COCTOSTHUE
3JI0pOBBsI M PabOTOCIIOCOOHOCTD yenoBeka. [lcuxopusnonornyeckue 1 SpProHOMUYECKHE YCIOBUS
OpraHu3anuu 1 6e30MacHOCTH TpyAa. [IpuHIMIIBI, METOBI M CpesICTBA OpraHU3alud KOM(POPTHBIX
YCIIOBUM )KU3HENEATEIBHOCTH.

- O3p0poBiieHHEe BO3AYLIHON cpeabl B NPOM3BOACTBEHHBIX MOMeIIeHUSAX. OCHOBHBIE
HOHSTUS U ONpE/eNIeHUs: paboyas 30Ha, METEOPOJIOTrMUYECKHE YCIOBUS U OINPEACIAIONIME UX Ta-
pameTpel. Bo3neicTBue mapameTpoB MUKPOKJIMMAaTa Ha 4eJIOBEKa. AHAJIU3 YCIOBHM TEIUIOBOTO
6amnanca. HopmupoBanue napamerpoB mukpokiaumara (I'OCT 12.1.005). 3arpsizHeHue Bo3ayxa
paboueil 30HbI U BO3JIeiicTBHE HAa OpraHu3M 4eiaoBeka. HopmupoBaHue copep)kaHusl BpeIHBIX Be-
IIECTB B BO3AyXxe paboueil 30Hb. Opranusanus BO3AyX00OMEHa B NMPOU3BOACTBEHHBIX IMOMEIIe-
HusX. CucteMa BEHTHIIALUM, TPeOOBAaHUSA K cUCTeMaM BeHTWIUK. OnpeaeneHue Heo0X0AuMOro
KOJIMYECTBA BO3/AYyXa MPU 00IIE€OOMEHHON U MECTHOW BEHTW SIIMU. KOHAUIIMOHMpPOBAaHUE BO31Y-
xa. OTOIUIEHNE IPOU3BOACTBEHHBIX ITOMEILEHUN.

- IIpon3BoacTBeHHOEe OcBemeHne. OCHOBHBIE MOHATUA U onpesesieHnus. OCHOBHBIE CBETO-
TEeXHUYECKHE BEJIMUYUHBI U €AMHHUIBI UX u3MepeHus. Knaccudukamnus cucrem ocBemienus. Tpedo-
BaHUS K IPOM3BOJCTBEHHOMY OCBEILEHUIO. DJIEKTPUUECKHE UCTOYHUKU CBETA U OCBETUTEJIbHBIC
npubopel. HopmupoBanue HCKycCTBeHHOro W ectectBenHoro ocernenus (CHull 23-05-95).
CpencTBa HHAUMBUAYAIbHON 3alUTHl OPraHOB 3peHMs. MeTo/bl pacuera.

Tema 6. Upe3BblyaliHble CHTyallHd M METOJbI 3aIIUTHI B YCJOBHUAX HX peaH3aluH.
(OK-9, IIK-9)

OCHOBHBIE TOHATHUS U OINIPEIEIICHHs, KIacCU(PHUKALMS YpE3BbIYaHBIX CUTYyallul 1 0ObEKTOB
SKOHOMUKH I10 OTEHIMAIBHON onacHOCTH. PDa3bl pa3BUTHs Ype3BbIYalHbIX cuTyanui. Ilopaxka-
foMe GpakTopbl HCTOUHUKOB YpEe3BbIUANHBIX CUTYallMil TEXHOIC€HHOro xapakTtepa. Kiaccuduka-
U CTUXUIHBIX OeACTBUI (IPUPOJHBIX KaTacTpod), TEXHOTEHHBIX aBaphil. XapaKTepUCTHKA T10-
pakaromux (akTOpOB UPE3BbIYAHHBIX CUTYyallUi IPUPOJHOIO XapakTepa. TeXHOreHHbIe aBapuu —
UX 0COOEHHOCTH ¥ TIopakaromue (akropbl. UpesBbIuaiiHble CUTYAIlMM MHEPHOTO M BOGHHOTO Bpe-
MEHHM U UX nopaxarouue Gakropsl. Buasl opyxus MaccoBOro nopakeHusi, UX 0COOEHHOCTH U TO-
CJIEICTBUS €r0 IPUMEHEHUA. Teppopu3M U TEPPOPUCTUYECKUE NEUCTBUA. MeTOobl IPOTHO3UPO-
BaHUS U OLICHKU 0OCTaHOBKU IPU YPE3BbIUANHBIX CUTYalUX. Y CTOWYMBOCTD (DYHKIIMOHUPOBAHMS
00BEKTOB SKOHOMUKH B YpE3BBIYANHBIX cUTyalusx. [[pMHIMIBI 1 CIOCOOBI MOBBIIIEHUS YCTOMN-
YUBOCTH (PYHKIIMOHUPOBAHUSA OOBEKTOB B UPE3BbIYANHBIX cUTYyalusX. OCHOBBI OpraHU3aLUU 3a-
IIUTHI HACEJIEHUS U TIepCOHANIa B MUPHOE M BOGHHOE BpeMsi, CIIOCOOBI 3aIlIUThI, 3aIIUTHBIE COOPY-
KeHUd, X kinaccudukanusa. OpraHuzanus 3BaKyalliM HaceJeHHs M MEepCOHala M3 30H Ype3BbI-
YalHBIX cUTYyaluid. MeponpusTisi MeIUIIMHCKON moMotu. CpecTBa HHANBUTYAIbHON 3aIUTHl U
HOPSI0K UX UCMONIb30BaHus. OCHOBBI OpraHU3alliy aBapuitHO-CIIacaTeNbHbIX padoT.

Tema 7. YnpasJjieHue 6e30nacHOCTbIO xku3HenesTeabHocTH. (OK-9, ITK-9)

3aKoHOJaTeIbHbIE U HOPMATHBHbIE IIPABOBbIE OCHOBBI YIPaBIeHUs 0€30MacCHOCTBIO JKHU3HE-
nesTebHOCTH. CHUCTEMBI 3aKOHOJATENbHBIX U HOPMATUBHO-TIPABOBBIX aKTOB, PErYJIUPYIOIINX BO-
IPOCHI HKOJOTMYECKOM, MPOMBIIIJICHHOHM, MPON3BOACTBEHHON 0€30MacHOCTH U OE30MacHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX, TPAXKIAHCKONH 000pOHBI. XapaKTepUCTHKAa OCHOBHBIX 3aKOHOJIATEIb-
HBIX 1 HOPMaTHBHO-TIPABOBBIX AKTOB: Ha3HAY€HUE, OOBEKTHI PEryJUPOBAHHS U OCHOBHBIE TOJO-
KEHUsI. DKOHOMUYECKHE OCHOBBI YITpaBiIeHHUs 0e30nacHOCThI0. COBpEMEHHBIE PHIHOUHBIE METO/IbI
HKOHOMHYECKOTO PEeryJIMpOBaHUs PA3IUYHBIX ACHEKTOB OE30MACHOCTH: MO3UTHUBHBIC U HEraTUB-
HbIE€ METOJIbl CTUMYJUpOBaHus Oe3omacHOCTH. [loHsATHE IKOHOMHYECKOro yiiepba, ero cocTaB-
JSAIOUIME U METOAMYECKHE MOIXOJbl K OLEHKE. MarepuaibHas OTBETCTBEHHOCTh 3a HapyILLEHUE
TpeOOBaHUI IKOJIIOTUYECKOM, MPOMBIIIIIEHHONW U MPOU3BOICTBEHHOM Oe3omacHocTu. CTpaxoBaHue
PHUCKOB: 3KOJIOIMYECKOE CTPAXOBaHHUE, CTPAXOBAHUE OTBETCTBEHHOCTH BJIA/IETIBIEB ONACHBIX MIPO-
M3BOJICTBEHHBIX OOBEKTOB, CTpaXxOBaHUE MPO(ECCHOHANBHBIX PUCKOB, COLUATBHOE CTPAXOBaHUE
OcHOBHBIE TOHATHA, (PYHKIMH, 3aa4d M HPUHIMIIBI CTpaXOBaHHUs pUCKOB. OpraHsl rocynap-
CTBEHHOT'O YIpaBlieHUsI 0€30MacHOCTBIO: OpraHbl yIpaBiIeHUs, Ha/30pa U KOHTPOJs 3a Oezomac-



HOCTBIO, UX OCHOBHBIC (DYHKIIMHM, TTpaBa U 00s13aHHOCTH, cTpykTypa. Cuctema PCUC u rpaxnan-
ckoii 00opoHbl. KopropaTuBHBIM MEHEHKMEHT B 00JIACTH IKOJIOTHYECKOW 0€30MacHOCTH, YCIIO-
BUH Tpyla ¥ 310pOBbS paOOTHHUKOB: OCHOBHBIC 3aJayd, MPUHIMIIEI U CUCTEMbl MEHEIKMEHTA
(9KOJIOTUYECKHI MEHEDKMEHT, MEHEeDKMEHT 0€30IaCHOCTH TPY/a U 30POBbSl paOOTHUKOB).

5. O6pa3oBare/ibHbIE TEXHOJOTHH.

Meroauka npernojaBaHusi AUCHUILTHHBI «Be30acHOCTh KU3HEACATEIBHOCTHY U peajn3a-
1Sl KOMIIETEHTHOCTHOTO MOJIX0/1a B M3JI0KCHUH M BOCIIPUATUH MaTepHaja MpeyCMaTpUBaeT uc-
H0JIb30BaHHE CIICAYIOUIMX aKTUBHBIX U MHTEPAKTUBHBIX (JOPM HPOBEICHHUS IPYIIIOBBIX, HHIHUBH-
JyalIbHBIX, ayJJUTOPHBIX 3aHATHIH B COYETAHWU C BHEAYAUTOPHOH paboToii ¢ 1enbio GopMHUpOBa-
HHS M Pa3BUTHUS TPO(ECCHOHATBHBIX HABBIKOB 00yYaOINXCS:

— MOJITOTOBKA K BBITIOJIHCHUIO JIAOOPATOPHBIX PaboT;
— OopraHM3alys ¥ MPOBEACHHE TEKYLIEro KOHTPOJS 3HAaHHH CTYAEHTOB B (hopMe ONaHKOBOTO Te-
CTHPOBAHHSI.

VIenbHbI BeC 3aHATHM, IPOBOJUMBIX B MHTEPAKTHBHBIX (POpMax, ONpeIesieH TIIaBHOM
1eIbi0 00pa30BaTEeIbHON MPOrpaMMBI, OCOOEHHOCTHIO KOHTHHICHTa OOYYaIOIIMXCS M COJepIKa-
HHEM TUCHUILTHHBI «be30MacHOCTb KU3HESITEIbHOCTHY U B LIEJIOM IO JMCIMIUIMHE COCTABIISET
25% aynuTOpPHBIX 3aHATHI.

6. OneHo4HbIe CpeaCcTBa I TEKYIero KOHTPOJIS YCIeBAeMOCTH, IPOMEKYTOYHOM aTTe-
CTAIMH M0 UTOTaM OCBOEHMSI JUCIHUIJIMHBI U YUeOHO-MeTOAu4ecKoe odecredeHne caMmoCcTosi-
TeJIbHOH PadoThI CTYACHTOB.

B nporiecce 00ydeHust UCTIONB3YIOTCS CIENYIOIUE OLEHOYHbIE (DOPMBI CaMOCTOSATEIBHOM
paboThI CTY/IEHTOB, OLICHOYHBIE CPE/ICTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCTaluu:

- IOJITOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX padoT U UX 3allUTa;
- HaIMCaHUE KOHTPOJILHOW pabOTHI B BUI€ OJITAHKOBOTO TECTHPOBAHUS;
- cJjada 3ayeTa.
OO0pa31bl TECTOBBIX 3aJJaHH, BOIIPOCHI K 3a4€Ty IPUBEACHBI B IPUIIOKEHUH.

6.1. ®oHa OLEHOYHBIX CPEACTB JIA NMPOBEACHHUS NMPOMEKYTOYHOH AaTTECTAlUM 00Yy-
YAKIUXCH M0 JUCHUIIMHE (MOYJIIO0).

6.1.1. [lepeueHb KOMIETEHLUH C YKa3aHUEM 3TaNoB UX (GOPMHUPOBAHUS B IPOIECCE OCBOE-
HUSl 00pa30BaTEeIbHON MPOrPAMMBI.
B pesynbTare ocBOEHHs AMCHUILIUHBI (MOAYINA) (OPMUPYIOTCS CIEAYIOIINEe KOMIETEH-

OUHn:
Ko xommne- B pe3ysbTare ocBoeHus1 00pa30BaTeJIbHONH NMPOrpaMMbl 00y4aKOIUICSA
TeHUHMHU A0JIZKEeH 00J121aTh
OK-9 CIOCOOHOCTBIO MCIIONB30BaTh IPUEMBI OKa3aHHsI IEPBOIl TOMOIIH, METO/IbI

3alIUTEI B YCIIOBUAX qpe3BBIqaﬁHLIX CI/ITyaHI/Iﬁ

I1K-9 3HaHUEM HOPMAaTHBHO - IPAaBOBOM 0a3bl 0€30MACHOCTH M OXPAHBI TPY/A,
OCHOB MOJIUTHKHU OpPraHU3alMU 110 0€30aCHOCTH TPY/ia, OCHOB ONTUMHU3A-
IIUU PEKUMOB TPY/a U OT/AbIXA C yU€TOM TpeOOBaHHM MCUXO(PHU3HOIOTHH,
SPrOHOMHUKHU U ICTETUKH TPYJa JUIs pa3IMYHbIX KaTeropuil epcoHarna,
BJI/ICHUEM HaBBIKAMH PacyeTOB NPOAOKUTEILHOCTH U HHTEHCUBHOCTH
paboyero BpeMeHU 1 BpEMEHU OT/bIXa MIEpCOHaa, a TaKXkKe BJIaJIeHHe TeX-
HOJIOTHSIMH yTIpaBJIeHHUs! 0€30MaCHOCTHIO TPY/la MEPCOHANIa U YMEHUE TIPHU-




MCHATH UX HA MMPAKTHUKEC

B nponecce ocBoenus 06pa3oBaTeabHON MpOrpaMMbl TaHHbIE KOMIIETEHIIMH, B TOM YHUCIIE
WX OTJEIbHBIC KOMIIOHEHTBI, (JOPMUPYIOTCS TIOITAITHO B XO/€ OCBOCHUSI O0yUYAIOITUMUCS TUCITH-
IUTMH (MOAYJeH), MPaKTUK B COOTBETCTBUU C YYEOHBIM IIJIAHOM M KaJeHAapHBIM rpagukom yuel-

HOI'0 mpouecca.

6.1.2. Onucanue mokaszaTesield U KPUTEPHUEB OIICHUBAHUS KOMITETEHIIUH, POPMUPYEMBIX TI0
WUTOTaM OCBOEHUS JUCHUILIUHBI (MOYJIsl), ONMCAHKE IIKAJI OLECHUBAHMUSL.
[Tokazarenem OleHMBaHUS KOMIIETEHLMH Ha Pa3iMYHBIX ATarnax ux (GOpMUPOBAHUS SBIS-
eTCsl JOCTHIKCHHE 00yJaIONTUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB O0YYCHHUS 10 TUCIUIUIUHE (MOIY-

JI10).

6.1.3. lIkanb! olleHUBaHUS PE3YABTATOB MPOMEKYTOUHON aTTECTAIlUU U UX ONMCAHUE:

YalHbIX CUTYalMi.

OK-9 - cmocoOHOCTHIO HCITOJIB30BATh MpUEMBbI OKa3aHUs HepBOﬁ MOMOIIH, METOAbI 3allIUTHL B YCJIIOBUAX YPE3BbI-

HSITb METOJBI
3aIUTHI B yCIIO-
BHSIX UPE3BbI-
YyallHBIX CUTYa-
UM,

YMEET UM B HEZIO-
CTATOYHOM CTENCHHU
yMEET PUMEHSTh
METOJIBI 3aIllUTHI B
YCJHOBUSIX UpPE3BBI-
YalHBIX CUTYyalUH.

MOHCTPHPYET HEIloJI-
HOE COOTBETCTBHE
CIIETYIOIINX YMEHHH:
MPUMEHSTH METOIBI
3aIUTHI B YCIIOBHUAX
Ype3BbIYAlHBIX CH-
Tyauuil Jlomyckaror-
sl 3HAUYUTEIIHbHBIE
OIMOKH, IPOSBISAET-
Csl HEJOCTATOYHOCTh
YMEHHUH, 10 psiny
mokasareiei, o0y-
Yaroluiicsa UCTIBITHI-
BaeT 3HaYUTEIbHbIC
3aTpyAHEHUs [IPU
OTIEPHPOBAHUH yMe-
HUSIMH [IPH UX Tepe-

MOHCTPHUPYET Ya-
CTUYHOE COOTBET-
CTBHE CIEIYIOLINX
YMEHUI: IPUMEHSATh
METOBI 3aIUTHI B
YCIIOBHSX YPE3BHI-
YallHbIX CUTYyalUN
UICHTH(PUINPOBATH.
‘YMeHust OCBOEHBI, HO
JIOITyCKAIOTCS He3HA-
YHUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTpy/]I-
HEHUs [IPU aHATIUTU-
YECKHX ONepalusx,
NepeHoce yMEHU Ha
HOBBIE, HECTAaHAAPT-
HBIE CHUTYaIlHH.

IToka3areinn Kpurtepuu onenuBanus
2 3 4 5
3HaTh: npuembl | OOydatommiicss  nme- | OOywarommmiics  nme- | OOywarommiics — ge- | OOywarommuiics ne-
OKa3aHusl rep- MOHCTPHPYET IOJHOE | MOHCTPHUPYET HEMoJ- | MOHCTPUPYET Ya- | MOHCTPHUPYET MOJHOE
BOIi TIOMOIIIH B OTCYTCTBUE WIJIM HE- | HO€  COOTBETCTBHE | CTUYHOE COOTBET- | COOTBETCTBHUE Clie-
YCJIOBUSIX Ype3- | JOCTATOYHOE  COOT- | CICAYIOIIUX 3HAHMM: | CTBHE  CIEIYIOUIMX | AYIOIIUX 3HAHUIMA:
BBIYalHBIX CH- BETCTBHE  CJEAYIO- | IPUEMbl  OKa3aHWs | 3HAHWIL: NPUEMBl | IPUEMBI OKa3aHHs
Tyauui. IMX 3HAHUU: Ipue- | IepBOM IOMOIIM B | OKa3aHHUA IIEpBOM | MEpPBOH MOMOILU B
MBI OKa3aHHUS MEPBOH | YCIOBUAX  4YPE3BHI- | TIOMOIIM B YCJOBHUSIX | YCJIOBHSIX YPE3BbI-
MOMOILIM B YCIIOBHUSIX | YalHBIX  CHUTYyallMi. | Ype3BBIYAHHBIX  CHU- | YaWHBIX CUTYyaLUH,
Ype3BBIYAHHBIX  CH- | JlOImycKaroTCs 3HA4M- | Tyalludd, HO JOIyC- | CBOOOAHO ONEpUpYET
Tyarun TENBHBIE  OIIMOKH, | KaloTcs HE3HA4M- | NIPUOOPETEHHBIMU
NPOSIBISIETCST  HEZO- | TeIbHBIE  OMIMOKH, | 3HAHUSIMH.
CTaTOYHOCTh 3HAHMH, | HETOYHOCTH, 3aTPY.-
[0 pspy TOKa3are- | HEHUsl NpH aHAJIUTH-
Jed, oOy4arouuics | YeCKUX onepanusx.
UCIIBITBIBAET 3HAYH-
TENBHBIE  3aTpyJHe-
HUS TIPU ONEpHPOBa-
HUM 3HAHWSAMH TIPH
UX TIepeHoce Ha Ho-
BbIE CUTYallHH.
yMeTh: TIpUMe- OO0yJaromnimiicst He OO0yJatomimiics e- OOyuarommiics ne- OOyuarommiics ne-

MOHCTPHPYET MOJTHOE
COOTBETCTBHE ClIE-
IYIOIIHUX YMEHUH:
TIPUMEHSTh METOIBI
3aIUTHI B YCIOBUAX
Ype3BbIUAliHBIX CH-
Tyanuii. CBo60HO
orepupyeT nproodpe-
TEHHBIMH YMEHUSIMH,
MIPUMEHSIET UX B CH-
TyalusX NOBBILIEH-
HOM CIIOJKHOCTH.




HOCC Ha HOBBLIC CUTY-
aluu.

BJaJeTh: Me-
JTHITHHCKUMHA
NIpUeMaMH OKa-
3aHUA [IEPBOU
TIOMOIIH T10-
CTpazaBlIuM B
YCIIOBHSIX Upe3-
BBIYAHHBIX CH-
Tyauusx.

OO0yyarormuiics He
BJIAJIEET UM B HENO-
CTaTOYHOM CTEIICHHU
BJIaJIEET MEIULIMH-
CKUMH TIpHEeMaMH
OKa3aHus NepBOn
MTOMOIIH MOCTPaaB-
IIMM B YCJIOBHUSX
Ype3BBIYAIHBIX CUTY

OOyugaroniuiicst Bia-

JIeeT B  HEMOJHOM
o0BeME MEINLNH-
CKHUMU preMaMu
OKa3aHus NepBou

MOMOIIX TOCTpasaB-
MM B YCIOBHAX
Ype3BBIYAHHBIX CHUTY,
JIONTyCKAIOTCS 3HAuU-
TENBHBIE  OIIMOKH,
MPOSIBIAETCS.  HEno-
CTaTOYHOCTb  BJIAJIe-
HUS HaBBIKAMH IO
psoy — TOKasaTelnew,
OOygatommiicss  uc-
TIBITHIBACT 3HAYH-
TENBHBIE  3aTpyJHE-
HUS TIpH TIpHUMEHe-
HHUU HABBIKOB B HO-
BbIX CUTYyallUsX.

OO0yyvarommiics 4a-
CTHUYHO BJIAJICCT Me-
TUIAHCKUAMH TIpHe-
MaMH OKa3aHUs Iep-
BOM ITOMOIIIH I10-
CTpaJaBIINM B yCJIO-
BHSIX YPE3BBIYANHBIX
CHUTY HaBBIKU OCBOC-
HBI, HO JIOITYCKAIOTCSI
HE3HAYUTEIILHBIC
OINNOKH, HETOYHO-
CTH, 3aTPyIHCHHUS
TIpH aHATTUTHIECKIX
oTIepanusx, epeHo-
c€ YMEHUH Ha HOBBIE,
HECTaHIApPTHEIE CH-
Tyanuy.

OO6yuaronuiicst B
IIOJIHOM O0BEME BJIa-
IEeT MEOUIMHCKUMU
TpUeMaMH  OKa3aHUS
NepBOM MOMOIIM MO-
CTpaJIaBIINM B YCIIO-
BHSAX YPE3BBIYAHHBIX
CUTY, CBOOOTHO
MIPUMEHSCT oJ1y-
YEHHLIE HABLIKK B
CUTYaIUsIX IIOBEI-
IIEHHOM CJI0KHOCTH.

[1K-9 - 3HaHMeM HOPMaTHBHO-NIPAaBOBOI 0a3bl OE30MACHOCTH M OXPaHbI TPY/a, OCHOB IOJUTUKH OPTaHU3ALMH T10
0€30MacHOCTH TPYylla, OCHOB ONTUMH3ALUH PEKUMOB TPYAa M OTAbIXA C YUETOM TpeOOBaHUI NCUXO(PHU3HOIOTHH,
SPrOHOMUKH U 3CTETUKU TpyZAa U1 Pa3iIM4YHBbIX KaTErOPUM NEPCOHANA, BIAJICHUEM HABBIKAMM PacdyeToB IPOJNOJI-
KHUTEILHOCTH U MHTCHCHBHOCTH Pa0o4ero BpeMEHH M BPEMEHHU OTIIbIXa IIEPCOHAa, a TaKkKe BIIAJICHHE TEXHOJIO-

TUSAMU YIIDABJICHUSA 0Ee30IMaCHOCTBIO TpyZAa NepCcoHaJIa U YMCHHUC ITPUMCHATH UX HA ITPAKTUKE

3HATh: MIPABO-
BbI€, HOPMATHB-
HO - TEXHHAYE-
CKHE ¥ OpraHu-
3allMOHHBIE OC-
HOBBI TEXHUKHU
0€e30MacHOCTH U
OXpaHbI TPYy/Ia.

OO6yJatommiics e-
MOHCTPHPYET HOJHOE
OTCYTCTBHUE WU He-
JIOCTATOYHOE COOT-
BETCTBUE CIIE/IYIO-
KX 3HAHUIL: PaBO-
BbIC, HOPMATUBHO -
TEXHUYECKUE U Opra-
HHU3aLMOHHBIE OCHO-
BBl TEXHUKHU 0O€3-
OIMACHOCTH U OXPaHbI
Tpyaa.

OO0yJatomtmiics e-
MOHCTPHPYET HEeIoJI-
HOE COOTBETCTBUE
CIIEIYIOIIMX 3HAHHA:
MpaBOBbIC, HOPMa-
THBHO - TEXHUYECKHE
U OpraHU3aIOHHBIC
OCHOBBI TEXHUKH
0€30IacHOCTH U
oxpansl Tpyaa. o-
MyCKAIOTCs 3HAYH-
TeJbHBIE OIIHOKH,
MPOSIBIISIETCST HEJI0-
CTAaTOYHOCTD 3HAHUM,
IO psily MmoKa3are-
e, o0yJaromuiics
HCIIBITHIBAET 3HAYU-
TENbHBIC 3aTPYyIHE-
HUSI TP OTIEPUPOBA-
HUH 3HAHUSMH [IPH
HX MEPEHOCE Ha HO-
BBIC CUTYAIWH.

OOyuarommiics ne-
MOHCTPHPYET Ya-
CTUYHOE COOTBET-
CTBHUE CIEAYIOIUX
3HAHMIA: IPABOBHIE,
HOPMATHBHO - TeX-
HUYECKUE U OPTraHu-
3aI[HOHHBIE OCHOBEI
TEXHUKH 0€301acHo-
CTH U OXpaHbI TPY/a,
HO JIOIYCKAIOTCs
HE3HAYMTEIILHEIE
OIIMOKH, HETOYHO-
CTH, 3aTPYIHEHUS
[IPY aHATUTHYECKUX
orepanusx.

OOyuarommiics ne-
MOHCTPHPYET MOJTHOE
COOTBETCTBHE ClIE-
IYIOIIMX 3HAHUM:
MIpaBOBBIC, HOpMa-
THBHO - TEXHUYECKHE
U OpTraHU3alMOHHBIC
OCHOBBI TEXHUKH
0e30I1aCHOCTH U
OXpaHbI TPY1a, CBO-
601HO omepHupyer
npHOOPETEHHBIMU
3HaHUSIMH.

yMeTh: OIICHU-
BaTh MapaMeTPhI
HETaTUBHBIX
(axTopoB 1
YPOBEHB UX
BO3JICHCTBUS B
COOTBETCTBUU C
HOPMATHUBHBIMHU
TpeOOBaHUSIMU,
paszpabaTbIBaTh
MEPOIPHUATHS
I10 MTOBBIIICHHIO

OO6yyaromuiics He
YMEET WK B HEJI0-
CTaTOYHOU CTENEeHU
yMeeT OICHUBATh
napaMeTpbl HeraTHB-
HBIX ()aKTOPOB U
YPOBEHb UX BO3JIEH-
CTBHS B COOTBET-
CTBHH C HOPMATHB-
HBIMHU TpeOOBaHMUS-
MH, pa3pabaTeIBaTh
MEpOIIPHUSITHUS 110

OOGyuatomtuiics ne-
MOHCTPHPYET HEeIloJI-
HOE COOTBETCTBHE
CJICTYIOLINX YMEHUMH:
OIICHUBATH MapaMeT-
PBI HETATHBHBIX (PaK-
TOPOB M YPOBEHB HX
BO3JICHCTBHS B COOT-
BETCTBHH C HOpMa-
TUBHBIMU TpeOOBa-
HUSIMH, pa3padaTsI-
BaTh MEPOIPHUSITHS

OO6yyaromumiics ne-
MOHCTPHpYET ua-
CTHYHOE COOTBET-
CTBHE CIIEAYIOIINX
YMEHHI: OLIEHMBATh
rapameTpbl HeTaTHB-
HBIX (PaKTOPOB U
YPOBEHb UX BO3ZIEH-
CTBHUS B COOTBET-
CTBUU C HOPMATHUB-
HBIMHU TpeOOBaHUSA-
MH, pa3padaThIBaTh

OO6yyarommiics ne-
MOHCTPHUPYET MOJIHOE
COOTBETCTBHE CJIe-
JYIOUIMX YMEHUHI:
OLICHMBATb IapaMeT-
PBI HEraTHBHBIX (hak-
TOPOB U YPOBEHb UX
BO3JIEHCTBUS B COOT-
BETCTBHH C HOpMa-
TUBHBIMH TpeboBa-
HUSIMH, pa3pabaTsi-
BaTh MEPOIPUSTHS




0e30macHoCTH
TpyJa U IprMe-

[OBBILIEHUIO 0€3-
OIACHOCTH TPYya U

I10 [OBBILIEHUIO 0€3-
OIACHOCTH TPYya U

MEPOIPHUATHS IO
MOBBIIIEHUTO 0€3-

110 MOBBILIEHUIO O€3-
OIACHOCTH TPYyJIa U

HaBBIKAMU H3-
MepeHus Qak-
TOPOB MPOMU3-
BOJICTBEHHOM
CpEebl; UCTIONb-
30BaHUS
CpENCTB UH/IH-
BUYaJbHOUN U
KOJIJICKTHBHOM
3aIUTEl OT
HETaTHUBHBIX
(akTOpOB TEX-
HOI€HHOT'O Xa-
paxTepa.

BJIaJIEET WIH B HENO-
CTaTOYHOW CTENIEHH
BJIa/IE€T HAaBbIKaMU
nu3MepeHus HakTopoB
MIPOU3BOJICTBEHHOU
Cpelibl; UCIIONIb30Ba-
HUS CPENICTB UHIH-
BUJyaJIbHOU U KOJI-
JIEKTUBHOM 3aIlUThI
OT HETaTHBHEIX (ax-
TOPOB TEXHOT€HHOT'O
XapakTepa

JIeeT HaBBIKAMHU W3-
MepeHust  (hakTopoB
TIPOM3BOJICTBCHHOM
Cpenbl; HUCIOJIb30Ba-
HUSL CpPEICTB WHIU-
BUJYaJIbHOM M KOII-
JICKTUBHOM  3aIlUTHI
OT HEraTuBHBIX (ax-
TOPOB TEXHOTCHHOTO
XapakTepa B HETIOJN-
HOM o0BeMe, JIOIyc-
KalOTCSI  3HAYUTEIhb-
HBIE OIIMOKH, TPOSIB-
JIETCS  HEI0CTATOY-
HOCTb BIIA/ICHUS
HaBBIKAMU TIO PSIy
nmokazareneir, OOy-
YAIOIIUNCS HCTBITHI-
BaeT 3HAYUTENIbHbIE
3aTpyAHEHUS npu
MPUMEHCHUH  HAaBHI-
KOB B HOBBIX CHUTYya-
IUSAX.

CTHYHO BaJceT
HaBbIKaMU U3Mepe-
HUS PaKTOPOB MPO-
M3BOJICTBEHHOM cpe-
JbI; UCITIOJIb30BaHUs
CpeI[CTB HHIAUBUIOY-
alIbHOM M KOJIJICK-
THUBHOM 3aIlIUTHI OT
HETaTUBHBIX (PaKTO-
POB TEXHOTE€HHOTO
XapakTepa HaBBIKU
OCBOEHBI, HO JIOIyC-
KaroTCs HE3HAYH-
TEJIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYy/-
HCHUSA HpI/I aHAJIUTHU-
YECKUX OIepanusx,
IIEPEHOCE YMEHUH Ha
HOBbIE, HECTAHAAPT-
HBIC CI/ITyaHI/II/I.

HATH UX Ha MPUMEHSTD UX Ha MIPUMEHSTh UX Ha OIMACHOCTH TPyAa H MIPUMEHSTh UX Ha
MPaKTHKE. MpaKTHKE. npakTuke. Jlonycka- | OpUMEHSThH MX Ha npaktike. CBOOOIHO
I0TCSI 3HAYUTENbHBIE | TPaKTHKE. Y MEHUS orepupyeT npuodpe-
OILIHMOKH, TIPOSIBJIICT- | OCBOCHBI, HO JIOMYC- TEHHBIMU YMEHHSIMH,
¢S HEJOCTATOYHOCTh | KAIOTCS HE3HAYM- MPUMEHSIET UX B CHU-
YMEHHUH, 10 Py TEJILHEIE OIINOKH, TyalnusX MOBBIIICH-
mokasarejei, 00y- HETOYHOCTH, 3aTPY/I- | HOH CIOXKHOCTH.
YaOIUIICS UCTIBITHI- | HEHUS MPU aHATTUTH-
BaeT 3HAYUTEJIbLHBIE YECKHX OTEPaIusIX,
3aTPYAHCHUS MIPH MepeHOCe YMEHUM Ha
OMEPUPOBAHUU YME- HOBBIC, HECTAHIAPT-
HUSIMU [IPU UX TIepe- | HbIC CHTYaIHH.
HOCE Ha HOBBIE CHTY-
alyH.
BJIAAETh: OO6yJaromnimiics: He OOyuatonmmiicss Bna- | OOydwaroniiics qa- Obyuarommiics B

MOJHOM O0BbeMe Biia-
JIeeT HaBBIKAMH W3-
MepeHus  (akTopos
MIPOU3BOJCTBEHHOM

cpelbl; HCIOJIb30Ba-
HUSl CPEJCTB WHIU-
BUJYallbHOW M KOII-
JICKTUBHOH  3aIlIUTHI
OT HETaTUBHBIX (aK-
TOPOB TEXHOT€HHOT'O
xapakTepa, CBOOOIHO

TIPUMCHSCT oJy-
YCHHBIC HAaBBIKM B
CUTyalusax IIOBBI-

IIEHHOM CJI0KHOCTH.

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4eT.

[IpomexyTrouHas arrectanus oOyuaroumxcs B opMe 3au€Ta IpOBOAUTCA 110 pe3yJbTaTam
BBITIOJIHEHHUS] BCEX BUJIOB yueOHOH paloThl, MpeayCMOTPEHHBIX y4eOHBIM IJIAHOM IO JaHHOM
JUCIUIUIMHE (MOJYJIO), TIPH 3TOM YYUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
B TeueHHe ceMecTpa. OleHKa CTENeHH JAOCTHKEHHUs 00y4aroIMMUCS [UIAHUPYEMBIX Pe3yJIbTaToB
00y4eHus MO NUCHUIUINHE (MOIYJII0) MPOBOAUTCS MpEnoaaBaTesieM, BEAYIIUM 3aHATHS 110 JUC-
LUIUTHHE (MOJYJII0) METO/A0M 3KCIEepTHOH oleHKHu. Ilo nToram mpoMexyTO4HOH aTTecTaluu Mo
JUCIUILINHE (MOAYJI0) BBICTABIISIETCS OLIEHKA «3aUYTEHO» WM «HE 3aU4TEHO.

K npomexyTouHOM arrecTaly AOMYCKArTCs TOJBKO CTYIEHTHI, BHIITOJIHUBIINE BCE BUIBI
yueOHOI pPaloThl, MpeayCMOTpeHHbIe paboyeil mporpamMmol mo aucuuIUIMHe «be3onacHoCTh
KHU3HEICATEIILHOCTI (TIPOILTH TPOMEXYTOYHBIH KOHTPOJTb, BBIITOJIHHIIH J1A00PaTOPHBIE paOOThHI).

IlIxaja onenu- Onucanme
BaHUA
3auTeHo BrImnorHeHBI Bce BBl Y4eOHOH paboTHI, IPeAyCMOTPEHHBIE YIeOHBIM TIaHOM. CTYICHT JEeMOHCTPU-

PYET COOTBETCTBUEC 3HaHPII71, yMeHHﬁ, HAaBBIKOB MPUBCACHHLIM B Taﬁnnuax HOKaSaTeJ’ICﬁ, OnepupyeT
HpI/IO6p€TCHHLIMI/I 3HAaHUSIMHU, YMCHUSIMH, HaBbIKaMH, IMPUMCHACT HUX B CUTYyaAlUIX MOBBIIICHHOMI
CJIO’KHOCTH. HpI/I 3TOM MOTYT OBITE JOMYIICHbI HE3HAYUTCIIbHBIC OIlII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA
IIPU aHAJIMTUYCCKUX oNl€panuax, NIEPEHOCE 3HAHUU U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIUH.




He 3aureno He BeImosHeH oauH uiau Oojiee BUIOB Y4eOHOW pabOThI, MPEAYCMOTPEHHBIX YueOHBIM u1aHoM. CTy-
JCHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB NPUBEACHHBIM B TaOJIMIAX
MOKa3aTeJiel, IOMyCKAalOTCsl 3HAYUTENbHBbIC OIIMOKHM, MPOSBIAETCS OTCYTCTBHE 3HAHHMH, yMEHHH,
HaBBIKOB MO PAAY MOKA3aTeNeH, CTyICHT HCIBITHIBACT 3HAYNTEIBHbBIC 3aTPyJHEHHUS MIPU ONEPHPOBa-
HHUHY 3HaHUSIMH ¥ YMEHHUSMHU IIPU UX NIEPEHOCE Ha HOBBIC CUTYAIIUH.

DoH/1 OLIEHOYHBIX CPEJACTB MpeacTaBjeH B NpWwiIo:keHun 1 Kk padoueii mporpamme.
7. YueOHO-MeToauYecKoe U MH(POPMAIIMOHHOE o0ecTieyeHne TUCHMIIUHBI.

a) OCHOBHAasI JIMTepaTypa:

1. bezomacHoCTh Ku3HEnEATeIbHOCTH : yueOHuK / oy pea. E.M. Xomoctosoii, O.I'. Ipo-
X0poBoil. - Mocksa : M3natenscko-Toprosasi koproparus «lamxos u K°», 2017. - 453 c. : Tabm.,
ui. - (YueOHble u3nanus ajis 0akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1 ; To xe
[D51eKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=450720 (22.07.2019).

0) J0MOTHUTEIbHAS JINTEpaTypa:

1. Be3onacHocTh >kKHM3HeneATeNbHOCTH : yueOHHK / D.A. ApycramoB, A.E. Bomomienko,
H.B. Koconanosa, H.A. IIpokonienko ; mox pea. 3.A. Apycramosa. - 21-e usn., nepepad. u Jo1I. -
Mockga : U3narenscko-toproBas kopropanus «/lamkoB u K°», 2018. - 446 c. : un. - (YuebHbie
u3saHus Uit 6akaiaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02972-1 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=496098(22.07.2019).

B) IpPOrpaMMHOe o0ecriedeHre U MHTEPHET - pecypchbl:

Hcnonk3yemoe mporpaMMHoOe oOecrieueHue:

HaunmenoBanmue IO Ne norosopa
Oneparonnas cucrema, Windows 7 (wiu Hioke) - Microsoft | Jluunensust Ne 61984214, 61984216,61984217,
Open License 61984219, 61984213, 61984218, 61984215

Oducusie mpunoxenusi, Microsoft Office 2013 (uu Huxe) - JInnensus Ne 61984042
Microsoft Open License

HNuTepHer-pecypcebl:

Kaxplii cTyeHT oOecrieueH WHANBUAYAIbHBIM HEOTPAaHHUEHHBIM JOCTYIIOM K AJIEKTPOH-
HBIM OMOTMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog),k >1eKTpOHHBIM KaTagoraM BY30BCKHX
Ooubmuorek u KpymHeimmx Oubmmorek Mocksel  (http://window.edu.ru), k 3JIE€KTPOHHO-
OMOTMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM OUOITHOTEKaM)

8. MaTrepuajibHO-TeXHUYECKOE o0ecriedeHne AUCIUNIHHBI.

AynuTopun, ocHallleHHble y4eOHOW MeOesbio, MEPeHOCHBIM (CTallMOHAPHBIM) MYJIbTUMeE-
JUIHHBIM KOMIUIEKCOM (TIPOEKTOp M HOYTOYK Min KoMmmbtorep). [Ipu nmpoBeaeHun 3aHsITUH U A5
BBITOJIHEHUS JTAOOPATOPHBIX pabOT MCIONB3YIOTCS: aHTeHHa u3MmeputenbHas 5 '-500kkI i I16-
71, 116-70, aneMOMETp 3JIEKTPOHHBIN C KpbUIbYATBHIM JATYMKOM, U3MEPUTENb MapaMeTpOB BO3-
JOyHIHo# cpenpl "MeTteockon", U3MepUTeNb MapaMeTpOB AIEKTPOOE30MaCHOCTH AJIEKTPOYCTaHOBOK
MIE-501, UIIIT-2M u3mepuTens MIOTHOCTH TEIUIOBOTO TMOTOKA, JIAOOPATOPHBIM CTEHJI 3a3emiie-
Hue u 3anynenue "BX06/2M, mokcmerp-paanomerp TKA-01/3, mrymomep-ananuzarop SVAN-
945, TpeHaxkep sl oOydeHHUsl OKa3aHUS MMOMOIIY YEJOBEKY MPU HEOTIOKHBIX COCTOSHUSX, TEP-
MoaHemMoMeTp mnoptatuBHbIi Testo 425, mabGoparopuslii creHa "D¢P(PEeKTUBHOCTP U KadeCTBO
ocsemieHus" BX1M2, naGopatopHslii creny "3amura oT TemoBoro usnydenusa" bBXK1m2, nabo-
patopHBbIii cTeHa "DnekTpodbe3onacHoCTh Tpexdas3HbIx cereit u nepemenHoro Toka" bBXK, mabopa-
TOpHasi ycTaHOBKa "3Bykou3ousuus U 3Bykomnornomenue" bXX2wm, naboparopnast ycranoBka "3a-
murta ot BuOpauuit" BXX4wm, mabGoparopHas ycraHoBKa "3BYKOM3OJISALMS W 3BYKOMOTJOLIEHHE"
BXK2wm.



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

9. MeToau4ecKue peKOMEeHAAalNH JJIsl CAMOCTOSITeIbHON PadoThI CTYICHTOB.

B npouecce uzydeHus TUCHUIUIMHBI HCTIONB3YIOTCA TaKUe BUABI y4eOHOI paboThlI MO OT-
HOILICHUIO K 00yyaromeMycs, KaK JIeKIIUHU, Ja00paTOpHbIEC 3aHATHSA, a TAKXKE Pa3IMYHbIC BUJIBI Ca-
MOCTOSITEJIbHON pabOThI 10 33JJaHHIO MPENO1aBaTes.

Metoauyeckue yka3aHus 1Jsi 00y4almuxcs npu padore HajJg KOHCIEKTOM JICKIMIA
BO BpeMsl IPOBeIeHN s JIeKIUM.

Jlexuus — cucTeMaTHYECKOe, MOCIEA0BaTENbHOE, MOHOJIOTHYECKOE U3JI0KEHHUE Mperoia-
BaTelieM y4eOHOro mMarepuana, Kak MpaBUjio, TEOPETHUECKOoro xapakrepa. [Ipu moaroroBke jiek-
[IUU TIPETIoIaBaTelb PYKOBOJACTBYETCS paboueit mporpaMMoil TUCHUIUIMHBL. B mpoliecce JeKuii
PEKOMEHIyeTCsI BECTU KOHCIEKT, YTO IMO3BOJHUT BIIOCJIEICTBUU BCIIOMHHUTH M3YYEHHBIN y4eOHBIH
MaTepHa, JOMOJHHUTh COAEpIKaHUE MPU CAMOCTOSTENILHON paboTe ¢ IUTepaTypoi, MOATOTOBUTh-
cs k 3auety. Crnenyer Takke oOpamaTh BHUMaHHUE HAa KaTeropuu, GOpMYIHPOBKH, PACKPBIBAIO-
LIME COAEPKAHUE TEX UM MHBIX SBJIEHUI U IPOLECCOB, HAYYHbIE BBIBOJIbI U IPAKTUUECKUE PEKO-
MEHJAlNU, TOJOKHUTEIbHBINA OMBIT B OPaTOPCKOM HCKyccTBe. JKenareiabHO OCTaBUTH B paboumx
KOHCIIEKTaX I10JIsl, Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAaHHOW JIUTEPATyphl, JOIOJIHAIO-
M€ MaTepuall MPOCIYIIaHHOM JIEKIMH, a TaKXe MOJYepKUBAIOIINe 0COOYI0 BaXKHOCTb TE€X WM
MHBIX TEOPETUUYECKUX TOJOKEHUM.

BbIBO/IBI MO JIEKIIUU TOJBITOXHUBAIOT Pa3MbIIICHUS MIPEToAaBaTels Mo y4eOHbIM BOIPO-
cam. [IpenogaBaTenb NpUBOAUT CIUCOK MCIOJB3YEMBIX U PEKOMEHYEMbIX UCTOYHUKOB JUISl U3Y-
YeHUsI KOHKPETHON TeMbl. B KOHIIe eKInu o0yJaronmuecs UMEIOT BO3MOKHOCTh 3a/1aTh BOIIPOCHI
IIPENnoaaBaTesio 0 TeEME JIEKIIUH.

[Ipyu uTeHuu NEKIU MO AUCUMILIUHE MPENoiaBaTelb HUCIOIb3YET IEKTPOHHBIE MYIbTH-
MeauiiHble npe3eHTaunu. O0ydarmuMes Mpe1oCTaBIIeTCs BO3MOKHOCTh KOIMPOBAaHUS IIPE3EH-
TalUi A7 CAaMOIIOATOTOBKH U MOJITOTOBKU K MTPOMEXKYTOYHOM aTTecTaIiu.

MeTtoauyeckue ykazaHus AJ1sl 00y4aroIuxcs MpH Ja00paTOPHbIX 3aHATHSX.

JlaGopaTopHble 3aHATHS PEaTU3ylOTCsI B COOTBETCTBHH C Pa0OYUM y4eOHBIM IUIAHOM MU
MOCJIEI0BATEIbHOM U3YyYEHUH TEM JUCLUIUIMHBL. B X0/1€ MOAroTOBKY K J1a00OpaTOPHBIM 3aHATHIM
oOyJaroreMycsi peKOMEHIyeTCs H3y4YUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JTOTIOTHUTEI b-
HOW JINTepaTypoil, HOBBIMH ITyOJIMKALMSAMHU B MEPUOTUYCCKUAX M3JAHMAX: XKypHAjaX, razerax H
T.1. [Ipn 3TOM crenyer ydecTh peKOMEHJAlMK MpenoaBarens U TpeOoBaHus yuyeOHOM mporpam-
MBI,

Pexomenayercst Takxke AopadaTbiBaTh CBOM KOHCIIEKT JIEKLIUH, Jieflasi B HEM COOTBETCTBY-
IOLIUE 3aIIMCH U3 JINTEPATYPhl, PEKOMEHI0BAaHHOW MpenoaaBaTesieM U MpeayCMOTPEHHOW yueOHOH
nporpaMMoil. 3akaH4MBaTh MOATOTOBKY CIIEyeT COCTaBJICHHEM IlIaHa (KOHCIEKTa) MO M3ydae-
MOMY MaTepuaiy (Bompocy). DTO MO3BOJIIET COCTaBUTh KOHIIEHTPUPOBAHHOE, CXKATOE MPEJCTaB-
JIEHHUE 110 U3y4aeMbIM BOIIPOCAM.

MeTtoauyeckue yKazaHMs 1JIs1 00y4AIOUIMXCH M0 OCBOEHUIO CaMOCTOSITeIbHON pado-
ThI.

Jannast popma paboThl HampaBlieHa HA CaMOCTOATEIbHOE M3YUYeHHE OOYYAIOIIUMUCS OT-
JIeNIBHBIX BOIPOCOB IO TeMaM y4eOHOM qucuuIuivHbl. CamocTosTeNbHas padoTa sBiseTcs 00s13a-
TENbHOU ISl KaXJ0ro o0ydaromerocs, ee 00beM Mo JUCHUIUIMHE ONPENeNsIeTcs TEMaTHuYeCKUM
TUTAHOM.

[Ipu camocTosiTensHOM paboTe oOydaromMiics B3aUMOJEHCTBYET C PEKOMEHIOBaAaHHBIMU
MaTepHajaMy IpU MUHUMAJIbHOM Y4aCTHH MPeroiaBaTes.

Pabora c auTepartypoii.

CamocrodTenbHas paboTta ¢ yueOHMKaMHU, y4eOHbIMU TTOCOOUSMH, HAyYHOH, CIPAaBOYHOM U
MOMYJISIPHOM JIUTEpaTypor, MaTepualaMyd MEPUOJMYECKUX H3JaHuil U MHTepHeTa, cTaTUCTHYe-
CKUMH JaHHBIMU sIBiIseTCsl HanOoiee >(PQPEKTUBHBIM METOAOM IMOJYYEHHs 3HAHHM, MO3BOJISET
3HAYUTEIIFHO aKTHBH3WPOBATh MPOIECC OBJIAJIEHUs] MHPOpMaIHMEH, criocoOcTByeT Oosee riaybo-
KOMY YCBOEHHMIO HU3y4yaeMoro marepuaia, GopMHpYyeT y 0OydarolIuXcsi CBO€ OTHOIIEHHE K KOH-
KpeTHoOU mpobneme. M3ydast marepuai no yueOHo# kHure (yueOHUKY, yueOHOMY TOCOOHIO, MOHO-



rpaduu, u 11p.), CIeayeT MEePeXoUTh K CIEAYIOLUIEMY BOIPOCY TOJIBKO IOCIIE IOJHOTO YSICHEHUS
MpebIayIero, GUKCUpyst BHIBOABI U BBIYUCIIEHUS, B TOM YHCJE T€, KOTOPbIE B yUeOHUKE OMyIie-
HBI WM HA JICKIIUH JaHBI U1 CAaMOCTOSITEIBHOTO BbIBOAA. Oco00e BHUMaHUE O0YJaIONIUICs 10J1-
JKeH o0paTUTh Ha OIpe/ielIeHHe OCHOBHBIX MOHATUN Kypca. Hamo monpo6Ho pa3Oupars mpumepsl,
KOTOpBIE MOSICHSIOT ompenenaeHus. [1o1e3H0 cocTaBIsATh ONOPHBIE KOHCIIEKTHI.

BriBonibI, MONTydeHHBIE B pe3yibTaTe MU3yueHUs y4eOHOW JIMTEpaTypbl, PEKOMEHIYETCs B
KOHCIIEKTE BBIJENIATH, YTOOBI MPU MEPEUNTHIBAHUM MaTepuaia OHM JIydlle 3alOMHUHAIUCh. [Ipu
CaMOCTOSITENIbHOM PEUICHUH 3aJ1a4 HY>KHO OOOCHOBBIBATh Ka)/IbIil 3Tall PEIIeHUs, UCXO/S U3 T€O-
PETUYECKHX TOJIOKEHUH Kypca. Bompocsl, KOTOpbIE BBI3BIBAIOT Y OOYYArOIIETrocs 3aTpyAHEHUE
IpU MOATOTOBKE, JOJKHBI OBITH 3apaHee c(hOpMyIHpOBaHBl U O3BYYEHBI BO BpEMs 3aHATUN B
ayJIUTOPUU JJIsl JOIIOJIHUTEIIBHOTO Pa3bsCHEHNUS IIPENOAaBaTEIEM.

MeTtoanyecKue peKOMeH/ 1AM 1JIsl IOAr0TOBKH K KOHTPOJILHOII padoTe.

KonTtposnbHas paboTa sSBiIsSIETCS OJHOM M3 COCTaBIAIOLUX YU€OHOH NesTeNbHOCTH CTYICH-
Ta. Llenpi0 KOHTPOJIbHOW paboTHI ABJSETCS ONpPEACTICHUS KaueCTBa YCBOCHHUS Y4eOHOIO MaTepua-
Ja. 3ajauu, CTOSIIME [epe]] CTYI€HTOM MPH MOATOTOBKE U HAlIMCAHUM KOHTPOJIBHON PabOTHI:

1. 3akperieHre NOTYYEHHBIX paHEee TEOPETUIECKUX 3HAHUM;
2. BbIpaOOTKa HaBBIKOB CaMOCTOSATEJILHOM padoThI;
3. BBISICHCHHE TTOITOTOBJICHHOCTH CTYJICHTA K OYAyIIeH MpakTHIecKoi padoTe.

KoHTposbHbBIE BBITOIHAIOTCS CTYIE€HTAMU B ayAMTOPUH, O/ HAOJII0IEHUEM ITperoiaBaTe-
7s1. TemMa KOHTPOJIBHOM pabOTHI M3BECTHA M MIPOBOJIUTCS OHA TI0 CPAaBHUTEIHHO HEJIABHO M3YYCH-
HOMY Marepuany. IIpenogaBarens roToBUT 3ajaHus MO0 MO BapuaHTaM, JIMOO MHAWBUAYAIBHO
U Kaxaoro cryneHta. Ilo comepxanuto paboTa MOXET BKIIOYATh TEOPETUUYECKHA MaTepHal,
3aJlauy, TECThl, PACUYEThl U T.II. BBIIOJHEHUIO KOHTPOJIBHOM PabOThl MPEIIIeCTBYET HHCTPYKTAXK
npenonaBarens. [IonroToBKy K KOHTPOJIBHOM paboTe cienyeT HaYMHATh C MMOBTOPEHUS! KOHCIIEK-
TOB JICKIM{, COOTBETCTBYIOLIETO pa3jiesa yueOHUKA U y4eOHBIX TOCOOUH 1O JaHHOU TeMe.

MeToanyeckue peKOMeHIAUM CTY/IeHTaM [IJisl HOATOTOBKH K 3a4eTy.

[ToaroToBka CTYAECHTOB K 3a4€Ty BKIIOYAET TPU CTAAUU:

- CaMOCTOsTENbHAs paboTa B TeUEeHHE Y4eOHOTO roja (cemecTpa);
- HEMOCPECTBEHHAs MOATOTOBKA B JTHU, IIPEIIECTBYIOLINE 3a4eTy,
-ITIOIFOTOBKA K OTBETY Ha BOIIPOCHI, COJIEpIKAIIHECS B OHIIETE.

[ToaroToBky Kk 3ayeTy HEOOXOOUMO IIeJecOO0pa3HO HayaTh C IJIAHWPOBAHUS U Moj0opa
HOPMAaTHBHO-TIPABOBBIX UCTOYHHUKOB M JIUTEpaTyphl. [Ipexe Bcero, cienyer BHUMATEIBHO TIEpe-
YUTaTh y4eOHYI0 MPOrpaMMy M IPOTrpaMMHBIE BOIIPOCH! Ul MOATOTOBKU K 3a4eTy, YTOOBI BbIE-
JWMTH W3 HUX HaUMeHee 3HaKoMble. [laee OKeH CIe0BaTh dTal MOBTOPEHHS BCETO MPOTPaMM-
Horo Matepuana. Ha Ty paboty nenecoobpazHo oTBecTH 00IbIIYIO YacTh BpeMeHu. Cleayonmm
ATAINOM SIBJISIETCSI CAMOKOHTPOIIb 3HAHUS U3YYEHHOTO MaTepHhalia, KOTOPBIA 3aKITF0YaeTCS B yCT-
HBIX OTBETaxX Ha MPOrpaMMHbIE BOIPOCH], BBIHOCHUMbIE Ha 3ayeT. Te3uchl OTBETOB Ha Hauboiee
CJIO’KHBIE BOIIPOCHI JKEJIATENbHO 3alucaTh, TaK KaK B MPOIECCE 3aIMCH BKIIOYAIOTCS JTOTIOJIHH-
TeJIbHbIE MOTOPHBIE pecypchl namsaTH. [IpennoxkenHas MeToJMKa HEMOCPECTBEHHOW MOATOTOBKU
K 3au4eTy MOXKET ObITh M M3MEHeHa. Tak, sl CTYJEHTOB, KOTOPhIE CYMTAIOT, YTO OHU YCBOWIIH
IpOTrpaMMHBIM MaTepuai B MOJHOM 00beMe M YBEPEHbI B IPOUYHOCTH CBOMX 3HAHUM, JOCTATOYHO
Oersoro noBTopeHus yueobHoro marepuana. OCHOBHOE BpeMsi OHU MOTYT YJEIUTh YIi1yOJIeHHOMY
U3YYEHHIO OTAETbHBIX, HanOoJiee CIOXKHBIX, JUCKYCCHOHHBIX MpobieM. Jluteparypa Juist moaro-
TOBKU K 3a4eTy OOBIYHO peKOMEHJyeTcs mpenogaBareneM. OHa Takke yka3aHa B yueOHOW mpo-
rpamMme JTUCHMIUIMHBL. OJHO3HAYHO CKa3aTh, KAKUM MMEHHO Y4e€OHHKOM HY)KHO IOJIb30BaThHCS
JUTS TIOJITOTOBKH K 3a4eTy, HEeNb3sl, IOTOMY YTO YYCOHHKH IMHIIYTCS pPa3HBIMHA aBTOPAMH, TPe-
CTaBISIOUIMMHU CBOIO, HHOTJA OTJIMYHYIO OT JIPYTHX, TOUKY 3pEHHS 110 PA3TUYHBIM HayYHBIM MIPO-
6snemam. [loaTomy nist MONHOTHI y4eOHOM MH(pOPMAIINHN U €€ CPaBHEHMSI JIy4llle UCII0JIb30BATh HE
MEHee JIByX YUeOHHUKOB (y4eOHBIX TOCOOUIR).



CTyneHT caM BIpaBe NPHUICPKUBATHCSA JIFOOOH W3 MPEICTABICHHBIX B y4eOHHKaX TOYEK
3peHHUs O CIIOPHOU mpobsieMe (B TOM YHCIIE€ OTIWYHOW OT TMO3WUIIMM TPENoAaBaTeisi), HO MPH
YCIIOBUU JOCTATOYHOW HAy4yHOU apryMeHTanuu. Hanbonee onTuManbHbI U MOATOTOBKH K 3a4e-
Ty Y4eOHUKU U yuyeOHbIe TOcoOUs, peKOMEHI0BaHHbIe MUHUCTEPCTBOM 00pa30BaHus U HAYKU.

OCHOBHBIM UCTOYHUKOM IOATOTOBKH K 3a4YeTy SIBJISICTCS KOHCIEKT JICKIMA. Y4eOHBI Ma-
TepHUal B JIEKINUU JAETCS B CUCTEMATU3UPOBAHHOM BHJIE€, OCHOBHBIE €r0 IMOJIOKEHUS ACTAIU3UPY-
I0TCSI, TIOJIKPETUISIFOTCSI COBPEMEHHBIMU (DakTamMu 1 HOpMATUBHOM MH(OpMAIIHEH, KOTOPBIC B CHITY
HOBU3HBI, BO3MOXXHO, €Ill¢ He BOLUIA B OMYOJIMKOBaHHbIE MeYaTHbIe UCTOYHUKU. [IpaBUibHO cO-
CTaBJICHHBIN KOHCIEKT JICKIIUH COAEPIKHUT TOT ONTHUMAIBHBIN 00heM WH(GOpMAIUU, HA OCHOBE KO-
TOPOTO CTYACHT CMOXKET MPEICTaBUTh cebe Bech yueOHbI Marepua. CieayeT TOYHO 3allOMUHATh
TEPMHUHBI U KAaTErOPUH, MOCKOJIbKY B HUX OMNPEIEICHUAX COJAEPKATCS MPU3HAKHU, MO3BOJSIONINE
YSICHUTh UX CYLIHOCTh M OTJIMYUTBH 3TU NOHATHUS OT APYrux. B Xxoze MOAroTOBKM K 3a4eTy CTy-
JEHTaM HeoOXOoAMMO oOpalaTh BHUMaHUE HE TOJLKO HA YPOBEHB 3alIOMHUHAHUS, HO U HA CTENICHb
MOHUMAaHUS KaTErOpHUil U pealibHBIX IPUIUUYECKUX MPoOIeM. A 3TO JOCTUTaeTCsl HE MPOCTHIM 3a-
YYMBAHUEM, & YCBOEHUEM IIPOYHBIX, CUCTEMATU3UPOBAHHBIX 3HAHUM, aHATUTUYECKUM MBIIILICH U-
eM. CnenoBaresibHO, HEOCPEACTBEHHAs MMOArOTOBKA K 3a4€Ty JIOJKHA B Pa3yMHBIX MPONOPLHUAX
codeTarh W 3allOMHUHAHWE, U TTOHMMaHUE MPOrPaMMHOr0 Marepuana. B 3TOoT mepuoj moje3HbIM
MOJKET OBITh OOIIEHHE CTYJACHTOB C MPENoAaBaTeIsIMU MO AUCIUILTUHE HA KOHCYJIbTAIUIX.

10. MeToguueckue PECKOMEHIANU AJ MIpenmoaaBaTesis.

OCHOBHBIM TpeOOBaHHWEM K MPENOAABAHUIO JUCLHMIUIMHBI SBJISETCS TBOPYECKUH, HpO-
6JI€MHO-I[H3,.HOFOBBH>1 nmoaxona, HOBBOJI?[IOHII/Iﬁ IMMOBBICUTb HUHTCPEC CTYACHTOB K COACPIKAHUIO
y4eOHOro MaTepuaia.

OcHoBHas opma U3YUCHHS U 3aKPCIUICHHS 3HAHHWIA 110 dTOW JWCIMILINHE — JICKITMOHHAS,
nabopaTopHas U npaktuueckas. [IpernonaBaTens 10KEH MOCIEA0BATEIbHO BBIYUTATh CTYACHTAM
pan JIGKHI/Iﬁ, B XOAC KOTOPBIX CICAYCT COCPECAOTOYNTL BHUMAHUC HA KIIFOUYCBBIX MOMCHTAX KOH-
KPETHOTO TEOPETHUYECKOro Marepuania, a TakkKe OpraHH30BaTh MPOBEACHUE NPAKTUYECKUX 3aHS-
THH TaKAM 06p330M, 4TOOBI AKTUBU3HUPOBATH MBINUJICHHUE CTYJACHTOB, CTUMYJIHUPOBATH CAMOCTOsI-
TEJIbHOE M3BJICYEHUE UMU HEOOXOIMMON MH(POPMALUHU U3 PA3IUYHBIX UCTOYHUKOB, CPABHUTEIIb-
HBII aHAJIU3 METOJIOB PEIICHUH, COMOCTABJICHHUE TIOJIYYEHHBIX PE3YIbTaTOB, (DOPMYIUPOBKY U ap-
T'YMEHTALUIO0 COOCTBEHHBIX B3IJIS0B HA MHOTHE CIIOPHBIE TIPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUH M0 TUCLUIUIMHE COCTABIISIOT JeKuuu. B mponecce oOydeHus
CTYZICHTOB UCIIOJIb3YIOTCS Pa3InYHbIE BU/bI YUYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYAUTOPHBIX):
JIEKIMU, CEMUHAPCKUE 3aHATHsI, JJabopaTOopHbIe paboThl KOHCYAbTAMH U T.1. Ha mepBoM 3aHaTuN
10 JJAaHHOHM y4eOHOM NUCHMITIIMHE HE0OXOAUMO O3HAKOMHUTDH CTYJICHTOB C MOPSAIKOM €€ N3Yy4eHUs,
PACKPBITE MECTO U POJIb JUCHUIIJIMHBI B CUCTEMC HAyK, €€ IMPAKTUYCCKOC 3HAYCHUEC, JOBCCTU IO
CTYAEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTh Ha BOIIPOCHI.

HpI/I MMOATOTOBKE K JICKIMOHHBIM 3aHATHAM II0 KYPCY «be3omnmacHocTh KHU3HEACATCIIBHO-
CTH» HEOOXOJMMO MPOAYMaTh IUIaH €ro MPOBEIEHHs, COJEepKaHUE BCTYNUTEIbHOW, OCHOBHOM U
3aKITIOYATEIILHON YacTH JICKIITMH, O3HAKOMUTHLCA C HOBUHKaMH y‘I@6HOI>i n MGTOI[I/I‘-ICCKOﬁ JUTCpa-
Typbl, TyOJIMKAUAMHU EPUOJUYECKON MeYaTu Mo TeMe JEKIMOHHOTO 3aHATHUS, ONPEIeTUTh Cpe-
CTBa MAaTCPUAIbHO-TCXHUYCCKOT'O oOecrieyeHus JICKOMOHHOT'O 3aHATHA U HTOPAAOK UX HUCIIOJb30-
BaHUs B XOJI€ UYTCHHUs JIEKIUU. Y TOYHUTH IIJIaH MPOBEACHUS PAKTUYECKOTO 3aHATHS 110 TEME JIEK-
ouu.

B Xxoze NeKIIMOHHOTO 3aHATHUS IMPENoiaBaTellb JOJDKEH Ha3BaTh TeMy, Y4eOHbIE BOIPOCHI,
O3HAKOMUTDH CTYJACHTOB C IICPCUYHEM OCHOBHOH H ﬂOHOJ’IHI/ITGJ’IBHOﬁ JIUTCPATYPhI IO TEME 3aHATHA.

Bo BcTynuTensHON yacTu JEKIUK 000CHOBATH MECTO U POJIb M3y4aeMOM TeMbl B ydeOHOMH
JTUCIUIIMHE, PACKPBITh €€ MpaKkTHuueckoe 3HaueHue. Ecnu unraercs He nepBast JeKus, TO HE0O-
XOJIMIMO YBSI3aTh €€ TeMy C MpEeIbIayIIel, He HapyIlas JIOTUKUA M3JI0KEeHUS! y4eOHOro MaTepuaa.
Jlexuutio cienyer HaYMHATh, TOJBKO YETKO 00O3HAYUB €€ XapakTep, TEMY U KpPyr T€X BOIPOCOB,
KOTOpBIE B €€ X0Jie OyyT PaCCMOTPEHBI.



B OCHOBHOI1 YacTH JIEKLIMU CIETYET PACKPBITh COAEpKaHNe Y4eOHBIX BOIPOCOB, aKIICHTH-
pOBaTh BHUMAaHHE CTYJCHTOB Ha OCHOBHBIX KAaTE€ropHsX, SIBJICHUSX U IpOIEccaX, OCOOCHHOCTAX
UX MpoTeKaHus. PackpbIBaTh CYITHOCTb U COJIEP/KAHUE PA3IIMYHBIX TOUEK 3pEHUS U HAYUHbIX M0 ]1-
XOJIOB K OOBSICHEHHUIO T€X WM MHBIX IBJIEHUH U npoueccoB. Cienyer apryMeHTUPOBAHO 0OOCHO-
BaTh COOCTBEHHYIO MO3UIUIO 110 CHOPHBIM TEOPETHYECKUM BompocaM. [IpuBoauts npumepsl. 3a-
JIaBaTh 10 XOIY H3JI0’KEHUS JIEKIIMOHHOIO MaTepHualla PUTOPUYECKUE BOIPOCHI U CaMOMY JaBaTh
Ha HUX OTBET. DTO CIOCOOCTBYET aKTMBHM3AIMU MBICIUTEILHON JEATEIIEHOCTH CTYACHTOB, MTOBBI-
LICHUIO UX BHUMaHUA M HHTEpECa K MaTepually JEKLIUH, ee coaepkanuio. [Ipenonasarens qomKeH
PYKOBOJUTH pabOTOM CTYIEHTOB [0 KOHCIEKTHPOBAHUIO JICKIIMOHHOTO MaTepHaia, moa4epkuBaTh
HE00XO0IMMOCTh OTPa)KEHHs B KOHCIIEKTAaX OCHOBHBIX IOJ0XKEHUH U3y4yaeMOl TeMbl, 0CO00 Bbljie-
51 KaTeTOPUIMHBIN anmapar.

B 3akmrounTenbHOM YacTu JEKIUM HE00X0AUMO c(OPMYIMPOBATH OOLIME BBIBOJIBI IO Te-
M€, pacKpBhIBAIOIINE CO/IEPIKaHNE BCEX BOIMPOCOB, ITOCTABJICHHBIX B JIeKIUH. OOBSIBUTH IUIAH OUe-
PEHOrO CEMUHAPCKOI0 MM JJaOOPaTOPHOIO 3aHATHS, JaTh KpaTKUEe PEKOMEHAALUH 0 OrOTOB-
K€ CTYZICHTOB K CEMUHApy WM J1abopaTopHoii pabore. Onpenenuts MecTo U BpeMs KOHCYIbTAI[UH
CTYZAEHTaM, IOXEJaBIIMM BBICTYIIUTh Ha CEMUHApe ¢ JOKJIaJaMH U pedepaTaMy IO aKTyalbHbIM
BOIIPOCaM 0OCYXTaeMOM TEMBI.

Ilenp mpakTUYECKUX 3aHATHH - 00eCHeunTh KOHTPOJIb YCBOEHHUS y4eOHOro marepuania
CTYACHTaMH, PACIIMPEHUE U YIIIyOJeHHE 3HAHHIA, TOJYyYeHHBIX UMH Ha JICKIUSAX M B XO/€ CaMo-
cTosTeNbHON paboThl. [loBbiieHne 3(h(heKTHBHOCTH NPAKTUUECKUX 3aHITUH JOCTUrAeTCsl OCPEI-
CTBOM CO3/IaHUSI TBOPYECKOH OOCTaHOBKH, PAcIOJararollell CTYJACHTOB K BBICKa3bIBaHUIO COO-
CTBEHHBIX B3IJISI0B U CY)XJEHHUH MO 00CYKAaeMbIM BOIIPOCAM, XKEJIAHUIO y CTYJIEHTOB Mopado-
TaTh y AOCKH IIPU PELICHUHU 3a/1ad.

[Tocne kaxmoro JeKIMOHHOIO, JaOOPAaTOPHOIO 3aHSTHUS ClENaTh COOTBETCTBYIOIIYIO 3a-
IIUCh B JKypHajJax ydeTa IOCEIaeMOCTH 3aHATHI CTYJEHTAMHU, BBIACHUTH Yy CTapOCT Y4EOHBIX
IpyII IPAYUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATHX. [IpoBOAUTH rpynnoBsie U MHAUBUAYAJIBHbBIE
KOHCYJIbTAllUM CTYJEHTOB IO BOIPOCaM, BO3HUKAIOIIUM Yy CTYAEHTOB B XOJI€ MX MOJTOTOBKHU K
TEKyLEH W MPOMEXYTOYHOM aTTecTaluy MO y4yeOHOH NUCLUIUIMHE, PEKOMEH/I0BaTh B MOMOIb
yueOHbIE U IpyTue MaTepualbl, a TAKXKe CIPABOYHYIO JINTEPATYpY.

N3ydyenne qucuuIUIMHEI 3aBepiuaeTcs 3a4eToM. OLeHKa BBICTABIISIETCA NIPENOJABaTENIEM U
o0BsiBIsieTCs mocie oTeera. lIpenonaBarens, MpUHUMAIOMIMKA 3a4€T, IMYHO HECET OTBETCTBEH-
HOCTb 3a IIPaBUJIBHOCTH BBICTABJICHMSI OLIEHKH.
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Taomuma 1

be3onacHocThb KU3HEAEATEIbHOCTH

®I'0C BO 38.03.03 YmpapneHne mepcoHaIoM

B npouiecce ocBOeHHMS TaHHOW AUCHUIUTUHBI CTYACHT ()OPMUPYET U IEMOHCTPUPYET CIEIYIOIINE 00IIeKYIbTYPHbIe KOMIETEHIHH !

KOMIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnosorust ¢pop- ®opma Crenenn ypoBHeil 0ocCBOeHUsI
I/IHI[EKC DdOPMYJINUPOBKA MHPOBaHUSA KOMIIE- OICHOYHOI'0 KOMHeTe]—IIIl/Iﬁ
TeHIUI cpeacTBa**
OK-9 CHOCOOHOCTBIO UCIIOJIb30BATh MIPUEMBI OKa- | 3HAT: JeKuusi, adoparop- K/P (T), BOCIPOM3BOJICTBO MOJY4EH-
3aHMs NEPBOM IMOMOIIH, METO/IbI 3aLUTHI B - IPUEMBI OKa3aHUsl IEPBON MTOMOILH B Has paboTa, camo- P, 3auer HBIX 3HaHUH B X0JIe TEKYIETo
YCIIOBUSIX YPE3BBIYaHHBIX CUTYaIHH YCIIOBUSIX YpE3BbIYaiHBIX CHTYAIHH. CTOsITeNbHas paboTa KOHTPOJISL U IPAKTHIECKOE
yMeTh: K/P (T), MIPUMEHEHHE TIOTYICHHBIX
- IPUMEHATH METO/IBI 3aIUTHI B YCIOBUAX P, zager 3HaHMH, B TIpoLecce MOT0-
Ype3BBIYANHBIX CUTYalUH. TOBKH K J1Ja00OpaTOpHBIM pado-
BJIA/IETh: K/P (T), TaM.
- MEMIIMHCKIMH TIPHEMaMHU OKa3aHMs TIep- P, 3auer
BOW TIOMOIIY MTOCTPAIABIINM B YCIOBHAX
Ype3BbIYaHHBIX CUTYalUH.
IK-9 3HaHHEM HOPMAaTUBHO-TIPABOBOM 0a3bl 6€3- 3HATD: JeK1us, JabopaTop- K/P (T), BOCIPOU3BOICTBO MOJyUEH-
OTACHOCTH U OXPaHBI TPYy/a, OCHOB MOJIUTH- | - IPABOBbIE, HOPMATHUBHO- Has pabota, camo- P, 3auer HBIX 3HaHUH B X0OJIe TEKYIETO
KM OpTaHU3aIiy 1o 6e30MacHOCTH TPy/a, TEXHUYECKHE M OpTaHN3allMOHHBIE OCHOBBI cTosATenbHas paboTta KOHTPOJISI ¥ IPAaKTHUECKOE
OCHOB ONTHMHU3AIUH PEKUMOB TPYIA U OT- TEXHUKH 0€30MaCHOCTH U OXPaHbl TPYA. NPUMEHEHHUE MOJTy4YEeHHBIX
JbIXa ¢ y9eTOM TpeOOBaHMH NMCUXO(U3HOIIO- | yMeTh: K/P (T), 3HaHUIi, B IPOLIECCE MOJro-
TMH, 5PTOHOMHKH M 3CTETHKHU TPYAA JUIs - OIIEHMBATh MTapaMeTPhl HETATUBHBIX (ak- P, zager TOBKH K J1Ja0OpaToOpHEIM pado-
Ppa3IMYHBIX KaTeropuii nepcoHaia, Biase- TOPOB M YPOBEHB MX BO3ACHCTBHUS B COOT- TaM.
HHEM HaBBIKAMH PACUYETOB IPOJOIDKUTEIb- BETCTBHH C HOPMaTHUBHBIMH TPEOOBaHUSIMH,
HOCTH ¥l HHTEHCHBHOCTH pabouero BpeMeHn | pa3padaThiBaTh MEPOIPHSTHS IO MOBBILIE-
1 BPEMEHH OT/bIXa MepCOHaa, a TaKkKe HHIO 0€3011aCHOCTH TPy/a ¥ IPUMEHSTh UX
BJIaJICHUE TEXHOJIOTHSIMH YIIpaBieHUs Oe3- Ha MpaKTHKe.
OIMACHOCTHIO TPY/1a MepCoHaNa U YMEHHE BJIa/1eTh: K/P (T),
NPUMEHSTh UX Ha IPaKTHKE - HaBBIKAMH U3MEpeHUst (PaKTOPOB ITPOH3- P, 3auer

BOJICTBEHHOU CpEJIbl; UCTIOIb30BaAHUS
CpEACTB UHAUBUYAIbHOU U KOJIJIEKTUBHOM
3aIIUTHI OT HETATUBHBIX ()AKTOPOB TEXHO-
TEHHOT'O Xapakrepa

**- CokpareHuns popM OLEHOYHBIX CPEJCTB CM. B npunoxkennd 2 x PIT.




IlepeyeHb TeM 1151 MOATOTOBKHU pedepara no gucuuivinie «be3onmacHocTs

KU3HEACATCILHOCTH) .
Peppepam nanpaenen na oyenxy yposHs 0C60€HUs. 3HAHUL U YMEHUL, NOJIYYEHHbIX 8 PAMKAX NPOPeCcCUOHANbHBIX
xkomnemenyuti OK-9 u I1K-9. Kascoas mema nosgonsiem oOHospemenHo oyenums obe komnemenyuu. Cama mema-

muxa Hanpaeiena Ha nposepky cgopmuposannocmu OK-9, a ons npoeepru cgpopmuposannocmu I1K-9 kascowvitl
cmyoenm 00ndHceH npedCcmasums 6 pepepame anaiu3 HOPMAMUBHO-NPABOBOTL 6A3bl, NO BLIOPAHHOU MmeMe.

KDI/ITeDI/II/I OLICHKH ped)epaTa

3 dauaia

4 0ay1a

5 0aJ110B

Oo0mas uapopmanus

Wudopmanns uznoxeHa
yactTuyHO. B pabote uc-
TI0JIb30BaH TOJILKO OJIH

pecypc.

JlocTaToO4HO TOYHAs WH-
¢dopmarus. B padote uc-
MOJIb30BaHO 00JIee OHOTO

pecypca.

[pencraenenuas uHdGOP-
Manus KpaTka u sicHa, 1MoJi-
HOCTBIO COOTBETCTBYET
Teme paboThl. B padorte
UCIIOJIb30BaHO OoJiee OAHO-
ro pecypca.

CreneHb pacKpbITHS

Tema PpacKpbITa HE TIOJIHO-

Tema packpsiTa IpakTHIC-

Tema packpbITa MaKkcH-

BBITIOJIHEHA BEPHO (JIETKO
YUTACMBIN TEKCT, IIPUEM-
JIeMoe COYeTaHUe [BeTa
Tekcta 1 (oHa). Cnai bt
IIPOCThI B TIOHUMAaHHWU.

BBITIOJTHEHA BEPHO (JIETKO
YHUTAaEMBbIH TEKCT, IPHEM-
JIeMOe cOoYeTaHHe [1BeTa
Tekcra u ¢oHa). Micrnons3o-
BaHbI HEKOTOPbIE dPPEKTHI
u Qonbl. Ciaitipl IPOCTHI B
MIOHUMaHHH.

npood.JeMbl cteio. [Iporecc pemenust  |cku nmosHOCTHIO. [Iporiece | mManbHO monHO. Iporecce
1po0JIeMBbI HETIOJIHBIH. peLIeHUs 3aBepIICH. peLICHNsI 3aBepIIICH.
Odopmirenune Ipesenranms Texanuecku |[Ipesenranns rexunueckn |[IpezeHTanms TeXHUUECKH

BBITIOJTHEHA BEPHO (JIETKO
YUTaEMBIH TEKCT, IPHEMIIE-
MOE COYeTaHHe 1IBEeTa TeK-
cta u ¢poHa). Mcronb3oBa-
HbI 3¢ dexThl, HOoHBI, Ipa-
(bUKH ¥ 3BYKH, aKIIEHTHPY-
I0lIMe BHUMaHHE Ha U3J10-
KeHHoI nHdopmanum.
Crnaiiibl IpOCTHI B TOHUMA-
HHH.

HN3znoxkenne marepuana

[Ipe3enTanonHsle ciai-
IIBI HE COJIepKAT CXeMa-
TUYHBIX (PHCYHOYHBIX )
n300paKeHHI U ITeperpy-
JKCHBI TEKCTOM, TIPEICTAB-
JISIFOIIMM COOO0M 1eIbIe
TIPEITIOKEHUSI.

[Ipe3eHTaniMoHHbIE CaaiIbl
COJIepKAT CXEMAaTUYHEIC
(pucyHouHbIe) H300paxke-
HUI HO MIeperpy’keHa mosc-
HHUTEIbLHBIM TEKCTOM.

[Ipe3eHTaniiOHHBIE CIIAIBI
COJIepKAaT TOJIBKO CXeMa-
TUYHBIE (PUCYHOUYHEIC)
n3zo0paxerus. Tekct Mu-
HuMaJjeH. Bce komMeHTa-
UM JA0TCS CTYACHTOM IPHU
3aIUTe.

ook whE

HOCTH UEJIOBEKA KaK 3BE€HA CJIOKHOW TEXHUYECKOU CUCTEMBI.

[Ipeamer, uenp U 3aga4n 0€30MACHOCTH KUZHEAEATEIbHOCTH.
AKCHOMBI O OTEHIIMATBHON OMMaCHOCTH TEXHOCHEPHI.

OcHoBHBIE MOHATHS U Kiaccudukanus pucka. [Ipuemaemsiii puck.
[TpuHIIUTIBEI, METOBI U CPEICTBA OOECTICYCHUST O€30TTaCHOCTH.
3amura mpu paboTe ¢ cocyiaMu, pabOTAIOIIUMHU TI0]] TaBJICHUEM.
XapakTepuCTUKH OCHOBHBIX (hOpM IEATEIHLHOCTH 4eoBeka. Hamex-

1. [IpousBoacTBeHHAsT cpefa W ycioBus Tpyla. OmacHble M BpEIHbIC
npou3BoACTBeHHBIE (pakTopbl. Kinaccubukarms.

8. [Tpon3BOICTBEHHBIN TpaBMaTU3M, OCHOBHBIC MPUYUHBI TPOU3BO/I-
CTBEHHOI'O TpaBMaTU3Ma.

9. PaccnenoBanue m yder HecuacTHbIX ciiydaeB. KonmuecTBeHHas Xa-

PAKTECPHUCTHKA TpaBMaTHU3MaA.

10.

Hus. BiausiHue BPCAHBIX BCIICCTB HA OpraHU3M YCJIOBCKA.

11.

3arpsiz3HeHHE BO3JyXa padodeil 30HbI MPOU3BOACTBEHHOTO IMOMEIIEe-

HopmupoBanue conep:kaHust BpeAHbIX BELIECTB B BO3YXE IMPOU3BO-
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CTBCHHOI'O ITIOMCIIICHU . KHaCCI/I(l)I/IKaIII/IH BPCIHBIX BCIICCTB.

12.

HapaMeTpLI MHUKPOKINMATAd WU HUX BJIWAHHUC HA OPraHU3M YCIIOBCKA.

HopmupoBanne napameTpoB MUKPOKJIMMATA.

13.
14,
15.

uu.

16.

LUH.

17.

TernnoBoit 0OMEH YesIOBEKa C OKPYKarollel cpeoi.
MeTo/b! 3a1UTH OT UCTOYHUKOB JTYYHUCTON TETUIOTHI.
Onpenenenue u BUAbI BEHTUISIMU. TpeOOBaHUsI K CUCTEME BEHTHUIIA-

Buasl ecrectBenHoi BeHTWsinuu. CyniHOCTh aspanuu. Pacuer aspa-

Omnpenenenue pacxoja Bo3ayxa Inpu aspanuu. [Ipeumyinectsa u He-

AOCTAaTKH aspalunu.

18.
19.
20.
21,
22,

Buabl Mmexanndeckoi BeHTWISIIUNA. CXEMBI.

MecTHasi BEeHTHIISIIIUSL.

Mertonbl pacuera KoJarudecTBa Bo3ayxa 00Ie0OOMEHHON BEHTUJISIIUU.
OtornieHre ¥ KOHAUITMOHUPOBAHUE BO3AyXa.

3agaun U KiIaccuukaius Nporu3BOACTBEHHOTO OCBelleHus. TpeboBa-

HHA K CUCTEMEC OCBCIICHMUA.

23.

CBeTOTEXHMYECKHE XapaKTCPUCTUKN OCBCILICHUS. HOpMI/IpOBaHI/Ie Huc-

KYCCTBCHHOI'O OCBCIICHUA.

24,
25,
26.

qcTa.

217,
28.

Bunbl cBetnibHUKOB. VX XapakTepucTuka U QyHKIUH.
Mertoapl pacuera HCKyCCTBEHHOTO OCBELIEHUS.
Buzpl ectecTBEHHOrO NMPOM3BOACTBEHHOIO OcBeleHus. Metoasl pac-

[IIym. OCHOBHBIE XapaKTEPUCTUKHU IITyMa.
Knaccudukanusa myma ('OCT 12.1.003). Biusaue mryma Ha opra-

HHM3M 49CJIOBCKA.

29.
30.
31.
32,
33.

Hopmuposanue mryma.

Mertoap! 1 cpeicTBa 3alUTHI OT IyMa.

MeToabl 3ByKOU30ISANA U 3BYKOIIOTJIOIIECHHUS.

Wcrounviku uHdpa- v yiabTpa3Byka. MeToabl 3alUTHI.

Omnpenenenue BuOpanuu. VCTOYHMKM W NPUYMHBI BO3HUKHOBEHMS

BuOpanuu. Knaccudukarus subpauuu ('OCT 12.1.012).

34.
35.

duznyeckre XapakTepucTUKU BUOpauu.
JleiicTBue BUOpalii Ha OpraHU3M 4YelloBeKa. TeXHHuecKoe W THrue-

Huyeckoe HopmupoBanue Budpamuu (I'OCT 12.1.012).

36.
37.
38.

MeToapl 3alUTHl OT BUOpAIIHH.
Mertoabl BUOpoaeMIiprupoBaHrs U BUOPOU3OJISIIHH.
Bunbl BO3IEUCTBUS DJEKTPUYECKOTO TOKA HA OPraHU3M YeJIOBEKa.

Bunbl asiektpoTpaBm.

39.

(DaKTOpI)I, BJIMAIOMIMC HA UCXOA ITOPAXKCHHUA YCJIOBCKA JJICKTPHUICCKHUM

TOKOM. HOMOHH: YCJIOBCKY, OKa3aBUICTIOCA 1101 BO?;I[CI\/'ICTBI/IGM TOKaA.

40.

OcCHOBHBIC IMPUYHHBI ITOPAKCHHUA YCIIOBCKA SJICKTPUYCCKHM TOKOM Ha

IMPOU3BOACTBC. KJ'IaCCI/I(I)I/IKaHI/ISI IMPOU3BOACTBCHHBIX HOMeﬂ_IeHI/Iﬁ IO CTCIICHU
OITIACHOCTH IOPAKCHHUA IJICKTPUICCKUM TOKOM.
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41. SIBneHus mpu CTEKaHUM BJIEKTPUUYECKOTO TOKa B 3emunto. Pacnpenerne-
HUE TIOTEHIIMAJIa HA TOBEPXHOCTH 3EMJIH.

42. Hanpspkenue npukocHoBeHUs. Hampspkenue miara.

43. Buapl 2IeKTpUYECKHUX CETeH. AHAIHM3 MOPAKCHUSI AIEKTPHICSCKUM TO-
KOM B DJICKTPUYECKUX CETSIX.

44. Metosl 3alIUTHI OT MMOPAKECHUS ITIEKTPUICCKAM TOKOM.

45. 3ammTHOE 3a3emiieHHe. Tumbl 3a3eMisiionux yctporctB. Hopmupo-
BaHWE COMPOTUBIICHUS 3a3eMJISIONINX YCTPOUCTB B SJCKTPUUECKUX CETAX.

46. 3amuTHOE 3aHyJieHHE. 3alIUTHOE OTKJIIOYEHHE.

47. 3amuta oT MH(PAKPACHOTO U yIbTPadUOIETOBOIO U3IIYYCHHUS.

48. 3amuta npu padbote C Jiazepamu.

49. 3amuTa OT JIEKTPOMAarHUTHOTO U3TyUYEHUS.

50. [Iloxapnas mnpodunaktuka. MeponpusTus, OCYIIECTBIsSEMbIE s
MIpeI0TBPAIICHUS TI0’Kapa Ha MPEIPUATHSIX.

51. Ilpomecc ropenus. ®akTopsl, HEOOXOAMMEBIE TSl IPOIECCa TOPEHHUSL.

52. Kareropunu mnpeanpusATHil MO MOXKapoomacHOCTH. OTHECTOWKOCTh H
IIpEeAEN OTHECTOMKOCTH KOHCTPYKIIHM.

53. [IpoTuBomOXKapHBIE MEPOIIPHUATHS, KOTOPHIC OCYIIECTBISIFOT MPH MPO-
EKTUPOBAHUH TIPOMBIIIICHHOTO 00BEKTA.

54.  Ornerymamue BeniectBa. CpeAcTBa TyIICHUS MOXKapa.

55. TloxkapHasi CUTHAIU3AIIUS.

56. Bwuzpl 1 mokaszarenu Ype3BbIYANHBIX CUTYAIUN.

57. OOuue cBeaeHus 0 CPEACTBAX MOPAKEHUS MPU BOCHHBIX JIEHCTBUSIX.

58.  VYcroiunBocTh (HhYyHKIIMOHUPOBAHUS 0OBEKTOB HYKOHOMHUKU B YPE3BHI-
YalHBIX CUTYaIUsIX.

59.  OcHoBHbIE CTTIOCOOBI 3aIUTHI HACETICHHS B YPE3BBIYAMHBIX CUTYAIUSIX.

60. JIukBuaamus MocjaeACTBUMA YpE3BbIYANHBIX CUTYAIIHH.

61. VYmpaBneHue 0€30MACHOCTBIO JKHU3HEACATEIBHOCTH. [ OcynaapcTBeH-
HBIN 1 00IIIECTBEHHBIN HAJ30p 32 COCTOSIHUEM OXPaHbl TPY/A.

62. Opranuzanus 6€30MMaCHOCTH TPyAa Ha MPOU3BOICTBE.

63. Cucrema cTaHAapTOB OE30MACHOCTH TPY/IA.

64. Opranuzauus NpoBeIEHUsT aTTeCTallMd pabOYuX MECT MO YCIOBHUSIM
TpyZa.

65. 3aTparbl Ha 3aIIUTHBIE MEPOTIPUSITHUS IO OE30MIACHOCTU TPY/Aa.
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@oH/1 BOIIPOCOB /IJIsl KOHTPOJLHOM PadoThI B popmMaTe GJIAHKOBOIO TECTHPO-
BaHMS 10 TUCHMILIHHE «Be30macHoCTD XKU3HeAeATeIbHOCTH.

Kommponvhas paboma 6 popmame 61anK08020 mecmuposanust HANPAasieHUe Ha OYEHKY YPOBHSL OCBOEHHO-
cmu 3HaHul no oucyunaune «be3onacnocme HcuzHeOesMeNbHOCMUY, NOYUAEMbIX 8 X00€ 0CE0CHUsL KOMNEMEeHYUT
OK-9 u IIK-9.

Kaocoomy cmyoenmy npeonacaemcs komniexkm mecmoguix 3a0anuii uz 20 60npocos, blOPaAHHBIX CIYUAli-
HbIM 00PA30M U3 CRUCKA.

Kpumepuu oyenxu ucnonvsyromes credyowue: «omauunoy - 20-18 npasunvnvix omeemos,; «xopoutoy - 17-
15 npasunvuvix omeemos; «yoosremeopumenvnoy 14-10 npasunvuvix omeemos,; «He yO08IeMEOPUMENLHO» MeHee
10 npasunvusix omseemos.

OK-9 - cnocobrocmvio ucnonvb3oeams npuemvl OKA3AHUsL NEPEOL NOMOWU, MEeMOObl 3AWUMbL 8 YCIOBUSIX UPE3Gbl-
YQUHBIX CUMYayutl;

IIK-9 - 3nanuem HopmamugHo-npagoeol 6asvl 6E30NACHOCIU U OXPAlbL MPYOd, OCHO8 NOAUMUKU OP2AHU3AYUU NO
bezonachocmu mpyod, 0CHO8 ONMUMUZAYUL PENCUMO8 MPYOd U OMObIXA C YUemOM mpebosanuil NCUXopu3uoiocuu,
IP2OHOMUKU U ICMemUKU mpyoa Oisl PA3IUYHBIX KAMe2opull NepCoOHANd, 61A0CHUEM HABLIKAMU PACHemo8 npoooii-
JHCUMENLHOCU U UHMEHCUBHOCIU PADOYE20 BPEMEHU U BPEMEHU OMObIXA NePCOHANA, d MAKICE 81A0CHUE MEXHOLO0-
2UAMU YNPasienusi 6€30nacHoCmblo Mpyoa NEPCoOHANd U YMeHUe NPUMEHIMb UX HA NPAKMUKe .

OK-9 - cnocobnocmvio UChob3068amb NPUEMbl OKA3AHUSL NEPEOL NOMOWU, MEMOObL 3AUUMbL 8 YCI0BUAX
Ype3uIUaAUHbIX CUMYAYULL,

1. Ilo onpedenenuto «bezonacnocms sncusnedesasmenabHOCMU - IMO HAYKA 0 KOMPOPMHOM U
0e30nacHoM 63aUMO0CIICIEUU YETIOBEKA C ....):

a) TexHochepoi;

0) IPOM3BOJICTBEHHON CPEIOi;

B) OBITOBOH Cpemoii;

I') IPUPOIOH.

2. Ilo onpeodenenuto «bezonacnocms - 3mo cocmosanue o00veKma 3auiumol, nPuU KOMOpPoOM
6030elicmeue HA He20 6cex NOMOKO8 @euyecmea, IHepeUn U UHPOpMAyUU He npeeviuiaem
PPNy 3

a) MpeeIbHbIX 3HAYCHUI;

0) MakCUMaJIbHO JIOMYCTUMBIX 3HAUCHH;

B) MUHUMAIILHO JIONYCTUMBIX 3HAYEHUI;

I') U3BECTHBIX 3HAUEHUH.

3. Ilo onpeoenenuro «9pezsviuannas cumyayus (4C) — cocmosnue, npu Komopom 6 pe-
3ynbmame 603HUKHOGCHUA UCHOYHUKA YPE36bINAUHON cumyayuu Ha o0veKkme, onpeoeseH-
HOUl meppumopuu Ui aKkeamopuu HAPYUAIOMCs .......... U 0eAMeaIbHOCMU J1100¢€ll, 603HUKA-
em yz2po3a ux JHcusHu u 300p06bl0, HAHOCUMCA YULEPO UMYULeCMEY HACENeHUs, HAPOOHOMY
X034 CMEY U OKpyHcawouieil cpeoey:

a) ONTUMAJIbHBIE YCIIOBUS KU3HHU,

0) HOpMaJIbHBIC YCIIOBHS KH3HU;

B) MUHHUMAJIbHbBIE YCIIOBUS )KU3HU,

') OObIYHBIE YCIOBUS KU3HU.

4. HnoueudyanvHulil pucKk npeocmasnsem cooou:

a) PUCK TPaBMBI;

0) puck rudenu;

B) OTHOIICHHUE YUCJa TE€X WU UHBIX PEATM30BABIIUXCS JIJISl YEJIOBEKa OMACHOCTENW K BO3MOXKHO-
MY YHUCIy 32 OINpEeICHHBIA MEPUO] BPEMEHU;

I') PUCK 3a00JIeBaHHUS.
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5. Texnuueckuit puck npeocmaeisaem coooii:

a) PUCK pa3pylLICHUS] TEXHUYECKON CUCTEMBI;

0) puck aBapuu;

B) KOMIUICKCHBIN TIOKa3aTellb HAJAC)KHOCTH HJIEMEHTOB TEXHOC(EpPHI,
') PUCK YpE3BBbIYAlHBIX CUTYAIUH.

6. IKonozuueckuil puck npeocmasnsem coooiu:

a) PKOJIOTHYecKoe Oe/ICTBUE;

0) aHTPOTIOTEHHOE BMEIIATEIbCTRO;

B) CTUXUIHOTO OC/ICTBUS;

') BEPOSTHOCTH 3KOJIOTUIECKOTO OECTBUS, KaTacTpo(dbl B pe3yabTaTe aHTPOIIOTEHHOTO BMEIIIa-
TEJIbCTBA B IPUPOAHYIO CPEly UM CTUXUHHOTO O€CTBHUSL.

7. CoyuanvHulit puck npeocmagisiem coooii:

a) PUCK COLIMAJIbHBIX KaTacTpod;

0) MacmTaObl U TSHKECTh HETAaTUBHBIX MOCIIEACTBUH;
B) MacIITaObl CTUXUHHOTO OSCTBHS;

T') PUCK JJIsl TPYIIIIBI UK COOOIIECTBA JIFOIEH.

8. Dkonomuueckuil puck npeocmaenaem coooi:

a) COOTHOIIICHHUE (B MPOIIEHTAX ) S)KOHOMUYECKUX SKBHBAJICHTOB BBITOJIbI U Bpela OT pacCMaTpH-
BaeMOT0 BHUIA JICATCIILHOCTH,

0) 3aTpaThl Ha OE30MACHOCTh JKU3HEACATEIbHOCTH;

B) 9KBHUBAJICHT BBITOJ] OT MEPONPHUITHI TTO0 00ECIICYCHUIO O€30ITaCHOCTH;

T') SKBUBAJICHT BpPE/ia OT PealM3aluy OMACHOCTH.

9. IlIpuemnemslit puck npedcmaensaem coooi:

a) KOMIIPOMHUCC MEXAy NPHUEMIIEMBIM YpPOBHEM 0€30HMacHOCTH U SKOHOMHYECKUMH BO3MOXKHO-
CTSIMH €T0 JOCTHKEHUS,

0) TeXHUYECKHE, SKOJIOTUYECKHE, TOJIUTHUECKUE U COLIMaIbHbIE acleKThl O€30MaCHOCTH JKHU3HE-
NeSITENIbHOCTH;

B) MUHUMAJIBHO JIOIIyCTUMBIN PUCK;

') MAKCUMaJIbHO JJOTTYCTUMBIN PHUCK.

10. Ananus pucka npeocmaensem coooii:

a) mporecc WACHTU(UKAIIMHI OTTACHOCTEH M OIEHKH PHUCKa Ui OTAEIBHBIX JIUI], TPYI Hacele-
HUS, 00OBEKTOB OKPYKAIOIIEH Cpeibl U JPYTUX OOBEKTOB;

0) mporiecc HACHTH(PUKAIINHI OMTACHOCTEH;

B) OLIEHKY PHCKa,

T') BBISIBJICHHE OMAaCHOCTEH.

11. Hoenmugpurkayus onacnocmeit npedcmagnaem coooii:

a) poriecc OOHAPYKEHHSI U YCTAHOBJICHHUST KOJIMIECTBEHHBIX XapaKTEPUCTHUK OTIACHOCTEH;

0) npotiecc 0OOHAPYKEHUS U YCTAHOBJIEHUS KOJTMUYECTBEHHBIX, KAUECTBEHHBIX M HHBIX XapaKTe-
PHUCTHK, HEOOXOIUMBIX ISl pa3pabOTKH MEPOTPUSATHIA, HAIPaBJICHHBIX HA obecrieueHne 0e3-
OIaCHOCTH;

B) MpoI1Iecc OOHAPYKEHHUS M YCTaHOBIICHHSI BDEMEHHBIX XapaKTEPUCTUK OTIACHOCTEH;

I') IPOLIECC BBISBIIEHUE ONACHOCTEH.

12. Taxncecms puszuueckoit pabomut onpeoensemcs:

a) BECOM OPYyJIUH TPya;

0) pOHICHHBIM B TIPOIIECCE TPYIA PACCTOSHUEM;

B) HHTEJUICKTYAIBHBIM HATIPSHKCHHUEM;

I') SHEPreTUYECKUMH 3aTpaTaMH B IIPOLIECCE TPYAOBOM IEATENBHOCTH.

22



13. Onacuuie ycnosusa mpyoa xapaKmepusyomcs:

a) JOMYCTUMBIMH YPOBHSIMH ITPOU3BOICTBEHHBIX (DaKTOPOB;

0) OMacHOCTHIO IPO(ECCHOHATFHBIX 3a00JICBAHMIA,

B) ONIACHOCTHIO TPABMBI;

') YPOBHSIMHU IPOHU3BOJICTBEHHBIX (haKTOPOB, BO3JEHCTBHE KOTOPHIX B TeUueHHE paboueil cMeHbI
CO3JIACT YrpO3y IUISL )KU3HU U BEICOKUI PUCK OCTPBIX MPO(HECCHOHAIBHBIX TOPAKECHUH.

14. Chvtuumotit wiym eKkirouaem 6 ceos 36yKoevle KOAeOaHus:
a) ke 20 I'i;

0) Berme 20 000 I'm;

B) 0120 10 20 000 I'1;

T') BCE 3BYKOBBIE KOJICOaHMS.

15. Ypoeens 3¢yka eviparxcaemcs:
a) B 1b;

0) B Br/cm 2;

B) B I1a;

r) B klla.

16. Okmasnas nonoca wacmom, Ko20a coomuowenue mexcoy eepxuen t, u nuscnen f, ua-
CHOmMAamu noiochol:

a) paBHO 2;

0) paBHO1;

B) paBHO 3;

I') paBHO 2.

17. Tpemvoxmasgnas nonoca wacmom, K020a coommuouienue mexcoy eepxuen tr u nuxncneir f
yacmomamu noocwl:

a) paBHO 2;

0) paBHO1;

B) paBHO 3;

I') pPaBHO 2.

18. Ilo npupooe npoucxosrcoenusn ne ovigaem wyma:
a) MEXaHUYECKOT0;

0) a3pOMHAMUYECKOTO;

B) 3JIEKTPOMAarHUTHOTO;

I') CTPYKTYpPHOTO.

19. AKycmuueckux cpeocme 3auiumaol Om Wiymda 6 3a6UCUMOCHU 0N NPUHWURA 0elicmeus He
ovieaem:

a) CPelICTB 3BYKOMOTJIOIICHHUS,

0) cpeACTB 3BYKOU3OJIAIINH;

B) TTYLIUTENN IIIyMa;

T') OpraHU3aIMOHHO-TEXHUIECKHUE CPE/ICTBA.

20. ﬂ]l}l UCKJIIOUEeHUA KOHmMAaKma ¢ UCmo4YHuKamu yiobmpas3eyKa HeobxXo0umo npumenams 6ce

Kpome:
a) TIyIIUTENH;
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0) aBTOOIIOKHUPOBKY, T.€. aBTOMaTHYECKOE OTKJIIOYEHUE UCTOYHUKOB YJIbTPa3ByKa IPH BBINOJI-
HEHUHU BCIIOMOTaTeNIbHBIX ONEpaLlnii;

B) MPUCHOCOOJIEHUS AJIs YAEp KaHUS UCTOYHUKA YJIbTPa3ByKa WM MPEIMETOB, KOTOPbIE MOTYT
CIIy’KUTb B Ka4€CTBE TBEPION KOHTAKTHOU CPEMBL;

I') AUCTAaHIIMOHHOE YIPaBJIEHNUE UCTOUHUKAMHU YJIbTPa3ByKa.

21. Bubpayusa xapakmepu3syemcs ciedyoujumu napamempamu, Kpome:
a) BUOpOIepeMeIeHUEM;

0) BUOPOAKyCTHUKOM;

B) BUOPOCKOPOCTHIO;

') BAOPOYCKOPEHUEM.

22. Kpumepuem oyeHKu HeOIA2ONPUAMHO20 8030€liCMEUs 6UOPAUUU He ABNIACHICA:
a) KpuTepuii "6e30nacHOCTh";

0) kpuTepuil "rpaHHIIa CHUKEHUSI IPOU3BOIUTEIBLHOCTH TPY/Ia;

B) KpuTepuil "BubpornepemenieHus";

r) Kputepuii "kompopTt".

23. Memoowt u cpedocmea 60pvoOvl ¢ udpayueil Ha Nymax ee pacnpPoOCmMpPaneHus AGAAIOMCA
6ce Kpome:

a) BUOPOU3OJIAIINS,

0) BUOPOTIOTIIONICHHE;

B) BUOporamieHue;

') BUOPOYCKOpEHHE.

24. Dnekmpomaznumnoe nose He XapakKmepu3yemcs
a) BenmuunHo# Hanpsukenus U (B);

0) HANPSDKEHHOCThIO MarHuTHoro o H (A/m);
B)MarHuTHOM uHAyKuuu B (Tn);
I') HaNpsHKEHHOCTBIO AJIeKTpuyeckoro noist £ (B/m).

25. Cpeocmeamu 3augumot om eo3oeiicmeus IMII vacmomoi 50 I'y agnaomcea éce nepeyuc-
JIEHHblE CPedcmea Kpome:

a) CTaIMOHApHBIC YKPAHUPYIOIIINE YCTPOUCTBA;

0) SKpaHUPYIOIIUE KOMIIJICKTHI;

B) M30JIALIMS TOKOBEIYIIUX YaCTeil;

T) 00s13aTeNIbHOE 3a3EMJICHHE BCEX M30JUPOBAHHBIX OT 3€MJIH KPYITHOTa0APUTHBIX O0OHEKTOB,
BKJIIOUAsi MAIIUHEI U JIP.

26. Ilpu pabome c paduonyknuoamu ciedyem npUMEeHAMb CHeU00eHcoy 6ce Kpome:
a) TUICHOYHYIO OJICXKY;

0) Oepymiu;

B) pecruparopsl;

') OYKH CO CTE€KJIaMH, cofiepkamumu pocdat Bonbdpama uim CBUHEIL.

27. Texnuueckumu cpeocmeamu obdecnedyenus 6e30nACHOCMU AGIAIOMCA 8Ce KPOMe:
a) OTpaJIuTEeIbHBIC CPEJICTBA,

0) cUTHAIM3aIMOHHBIE CPEJICTBA;

B) IPOCTPAHCTBEHHBIC CPEJICTBA,

') OJIOKUPOBOYHBIE CPEJICTBA.
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28. Cmenens onacnozo u 6peoH020 8030€liCmeusn Ha 4e108eKa I1IeKMpUUecKo20 moxka He 3a-
eucum om:

a) COMPOTHUBIICHUS IPYHTA,

0) 4aCTOTHI AIIEKTPUUYECKOTO TOKA;

B) IIyTH TOKA Yepe3 TEJIO YEJIOBEKa;

I') IPOJOJKUTEIbHOCTH BO3JEHCTBHS 3JEKTPUUECKOTO TOKA.

29. OcHO6Hble NRPUYUHBL HECUACMHBIX CIYYAe6 O 6030€liCMEUs ITIeKMPUUECK020 MOKA 6ce
Kpome:

a) ciy4yailHO€ IPUKOCHOBEHHUE K TOKOBEIYLIUM YaCTSAM, HAXOASIIMMCS T10]] HAIPSKEHUEM;

0) BO3HMKHOBEHHE LI1ar0OBOI'0 HANPSHKEHUS Ha IOBEPXHOCTH 3EMJIH;

B) CKAQ4OK HaIIpSDKEHUS B CETH;

I') NOSIBJIEHHE HAIPSKEHHsI HAa OTKJIIOYEHHBIX TOKOBEAYILUX YacTAX, Ha KOTOPHIX pabOoTaroT JIto-
IM U3-3a OIIMOOYHOTO BKIIIOUEHHSI MIEKTPOYCTAaHOBOK.

30. Dnexmpoobezonacnocmov 6 coomeemcmeuu ¢ N'OCT 12.1.019. donsxcna obecneuusamuocs
eécemu memooamu Kpome:

a) OTKJII0YEHHE TPUOOPOB OT CETH;

0) 6e30MacHO KOHCTPYKIIHEH 3JeKTPOYCTaHOBOK;

B) TEXHUYECKMMHU CIIOCOOAMU U CPEACTBAMU 3AIIUTHI;

') OPraHU3aUOHHBIMU U TEXHUYECKUMHU MEPONPUITUIMH.

31. Pabouee mecmo - mecmo, 6 KOMOpoOM pAGOMHUK 001HCEH HAXOOUMbCA UIU Kyod emy
Heo0X00uMo npudbLIMb 6 C6A3U C €20 PadoOmol u KOmopoe nPAMO Ulu KOC6EHHO HAXOOUMCA
NOO KOHMPOTIEM .........]

a) pabotonarens;

0) mpodcoro3za;

B) OOIIIECTBEHHBIX OpraHU3aluil;

') OPraHoB HaJ30pa.

32. Pabouas no3a évl0pana npasuibHo, eciu NPOCKYUA 00ULe20 UEHMPA MANCECHIU JIeHCUN:
a) 3a TIpeieNIaMu TIJI0MIAIN OTIOPHI,

0) B mpe/enax IUIoIIau OMOpPHI;

B) B Iipeziesiax pabovero MecTa;

T) 3a peaenaamMu pabovyero mMecra.

33. Ilpu xoncmpyuposanuu u noooope opzanoe ynpaeieHus Heo0X00UMo YUUmMbleams pao
8AXCHBIX (haKkmopos, Kpome:

a) MOJIOXKEHHE TeJa OTepaTopa;

0) pacroyioKeHHe OpraHOB YIPaBIEHUS;

B) TPAEKTOPHUS IBMKEHUS 00pabaThIBaeMOil IeTau;

') aMIUTMUTY/A U TPAEKTOPHs JBUKEHHS OPTaHOB YIIPABJICHHUS.

34. Kakxoii napamempa MuKpoKiumama He HOpMupyemcs:
a) TemMIeparypa;

0) BIQXHOCTh BO3/TyXa;

B) CKOPOCTb JIB>KEHHS BO3yXa;

r) 6apoMeTpruyecKoe JaBJICHUE.

35. B coomeemcmeuu ¢ I'OCT 12.1.007 no cmenenu 6030eiicmeus Ha OP2AHU3IM UYel08eKA
6peoHble eujecmea noopa3ensaiom Ha Yemolpe Kaacca OnacHocmu (yKajycume Henpaguib-
HblIL):
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a) CBEpXOIMacCHBIC;

0) Ype3BBIYAIHO OMACHBIE;
B) BBICOKOOIIACHBIE;

I') yMEPEHHO ONacHBIE.

36. OmuocumenvHas 61aAHCHOCHLb UBMEPACHICA:
a) TEPMOMETPOM;

0) aHEeMOMETpPOM;

B) GapoMeTpom;

T') ICUXPOMETPOM.

37. lloosuscnocme 6030yxa uzmepaemcs:
a) TEPMOMETPOM;

0) aHeMOMETpPOM;

B) OapoMeTpom;

I') ICUXPOMETPOM.

38. OcHoenvle npuHyUNBl OP2AHU3AUUN BEHMUNIAYUU 3AKTIIOUAIOMCA 6 cedyloujem (YKascu-
me HenpasuNbHbliL):

a) MECTHas BBITSDKHASI BEHTHJIAIUS JJOJDKHA JIOKAJIM30BAaTh BPEAHBIC BBIJCICHUS B MECTaX UX 00-
pa3oBaHus;

0) IPUTOYHBIN BO3TyX HEOOXOIUMO MOAABATH TAK, YTOOBI OH JIOKAJIM30BAJ BPEIHBIC BHIICIICHUS;
B) oOmieoOMeHHasi BEHTWIALUS JTOJKHA pa30aBisTh U yOAISITh BpeIHbIC BbIACIEHUS, MOCTYIa-
IOLIME B TIOMELICHHUE;

r) 00BEMHBIE PacXObl MPUTOYHOTO M BBITSKHOTO BO3JyXa MOJKHBI MCKIIOYATh MEpeTeKaHue
3arpsi3HEHHOTO BO3/IyXa M3 IMOMEIIEHHUS C BBIJCICHHEM BPEIHBIX BEIICCTB B 00JIe€ YUCTHIE IMO-
MEIIEHUS.

39. Ocséewennocmo uzmepsaemcs:
a) B JIFOKCAX;

0) B IIOMEHAX;

B) B KaHJelax;

T) B CTepauaHax.

40. Eounuuerit unvt céema a611emcs:
a) JIFOKCHI;

0) JTIOMEHBI;

B) KaH/IEJIbI;

) CTepaJuaHbl.

41. Hopmupyemoit 6enuquHoll eCmecmeennoz0 0C6ew|eHUs ABIAEMCA:
a) €CTECTBEHHAs! OCBEIICHHOCT;

0) Kod(hUITMEHT €CTeCTBEHHOW OCBEIICHHOCTH;

B) CHJIa CBETa;

') CBETOBOM MOTOK.

42. Hopmupyemoit 6enudyuHoll uCKyCCmeeHHo20 0CeuleHUA AIAEMCA:
a) OCBEIIIEHHOCTH;

0) KOd(PUITUEHT MyJIbCAINUH;

B) IMOKAa3aTellb OCJICTIICHHOCTH;

T') MOKasareib auckoMdopra.
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43. Ocnoénbimu xapakmepucmukamu UCHOYHUKOS C8ema AGNAIOMCA 8Ce KpoMe:
a) HOMUHAJIbHOE HanpshkeHue nutatoei cetu U, B;

0) anextpudeckas momtHocth W, Br;

B) BbICOTA mojiBeca H,Mm;

') CBeTOBas OT/a4ya (OTHOIICHHUE MOTOKA JIaMIIbl K ee MomHocTh) ©/W, nm/BT.

44. HemouHnuKkom upe3evluaiiHoll cumyayuu mozym ovimes (yKazamos HeeepHoe):
a) OIacHOE MPUPOJAHOE SBJICHHUE;

0) aBapus WM ONIACHOE TEXHOTEHHOE TIPOHCIICCTBUE;

B) IIMPOKO pacmpocTpaHeHHas! HHPEKITMOHHAs OOJIE3Hb;

I') yTe4Ka TOKa.

45. Hoocap — IMO ...............nPOYUECC 20PEHUS, CONPOBONHCOAIOUWUIICA YHUUMONCEHUEM MA-
mMepuanbHuIX YeHHOCmell U CO30auUX ORACHOCMb OIS HCUIHU T1I00ell.

a) He KOHTPOJIUPYEMBIii;

0) KOHTPOJIUPYEMBIH;

B) JIOKQJIbHBIA;

I') paclipOCTpaHEHHBIH.

46. Onacnvimu pakmopamu, 6030eiicmeylOuWUMuU Ha T100e U MAmMepuanIbHyle YeHHOCMU 60
epems noycapa, aenamcsa (yKazamo HeepHoe):

a) Iamsi U UCKpBHI;

0) MOBBIIICHHAS TEMIIEPATypa OKPYKarOIIEeH Cpebl;

B) TOKCHYHBIC IPOAYKTHI TOPEHUS U TEPMUIECKOTO PA3I0KCHHUS;

I') HOBBIIIEHHAs! KOHIIEHTPALUs KUCIOPOJa.

47. IIpeoomepawenue oopazosanus 2opioyeil cpedvl obecneyusaemcs 0OHUM U3 cieoyroujux
Cnoco006 unu ux Komounayuil (ykazamo HeeepHoe):

a) MAaKCUMAJIbHO BO3MO>KHBIM MTPHUMEHEHHEM HETOPIOYNX U TPYJHOTOPIOUUX BEIIECTB U MaTEpU-
aJloB;

0) MakCHMaIbHO BO3MOKHBIM OTPaHUYEHHEM MACChl U (M) 00beMa FTOPIOYNX BEIIECTB;

B) CO3/IaHMEM BBICOKOM KOHIIEHTpAIH roproyeil cpepl;

T') U30JISIIHeN roproyeil cpeibl (MpUMEHEHNEM HU30JMPOBAHHBIX OTCEKOB, KaMep U T.I1.).

48. /Ina npekpawienusn 2openus HeoOX00UMO @bINOJIHUMbL XOMA 0bl 00HO U3 C1EOYIOUAUX
ycaoeuil (yKazamsb HesepHOe):

a) KaTaau3 CKOPOCTH XUMUYECKOW PEaKIuH B TIIAMEHU

0) M30JIAIUSL OoYara TOPEHHUs] OT OKHUCIUTENS WM CHIKEHHE €T0 KOHIICHTpAaIluu pa30aBIeHUEM
HETOPIOYNMH ra3aMu;

B) OXJIQXCHHUE OUara rTOpPEeHHs JI0 TEMIIEpaTyphl HIKE ONPEACIICHHOTO Mpeea;

') MHTHOMPOBaHKE (TOPMOKEHUE) CKOPOCTU XUMUYIECKOU PEAKIIUHU B TUIAMEHHU;

49. K opyscuto maccogozo nopaxicenusa 00614n0 omuocam (yKazameo HegepHoe):
a) sIIEPHOE OPYIKUE;

0) XUMUYECKOE OpYKUE,;

B) YIBTPa3BYKOBOE OPYKHUE;

') OMOJIOTHYECKOE OpYKHUE.

50. baxmepuonocuueckoe opyscue — 3mo 6oenpunacvl u 60egvle npudopvl, noparcaioujee
oelicmeue KOmMopwvlxX 0CHOBAHO HA UCNOJIb306AHUU ........ MUKDOOP2AHU3MO8 U MOKCUUHBIX
NPOOYKMOE UX Hcu3HedesameabHOCHU.

a) 00JIe3HETBOPHBIX CBOMCTB;
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0) KU3HEACSTCIIbHOCTH;
B) aKTHUBHBIX CBOWCTB;
I') HCAKTUBHBIX CBOMCTB.

51. Yemoniuueocms pynkuyuonuposanus IKOHOMuUKU cmpamnsl 8 yeaom — ImMo cnoCcOOHOCHLb
obecneuums ...... 20cyoapcmed, 6vINYCK NPOOYKUUU (NPOMBIUIEHHON U Cel1bCKOX03All-
CMeeHHoil), padomy InepzemuKu, mpancnopma, céA3u 6 Ype3eul4aliHblX CUIMYAUUAX.

a) aKTUBHOCTB;

0) )KU3HEACSITCIIbHOCTD;

B) MACCUBHOCTB;

I') HEU3MEHHOCT.

52. Yemoiiuueocmeo ...... 00eKmM06 IKOHOMUKU — IMO chnocodOHocmb 6 ycrosuax YC npous-
600uUmMb NPOOYKUYUIO 6 3ANTAHUPOBAHHOM 00beme U HOMEHKIamype, a npu nOJy4eHUuu cpeo-
HUX pa3pyuieHuil, 4acmu4HoOM HAPYyUieHUuU nPOU3800CMEEHHBIX C6A3€ell 60CCMAHOBUMY NPO-
U3600CHE0 6 MUHUMAIbHbBLE CPOKU CEOUMU CUTIAMU.

a) GyHKIIMOHUPOBAHUS,

0) KU3HEACITCIIBHOCTH;

B) CYIIIECTBOBAHUS;

I') IPOU3BOJICTBA.

53. K ocnogenvim meponpuamuam no odecneuenuro 6esonacnocmu nacenenus ¢ 4C omno-
camcesa (yKazamo HesepHoe):

a) MPOTHO3UPOBaHUE U OLIEHKA BO3MOKHBIX nocneactsuit UC,;

0) pa3paboTka MEpOIpUATUH, HAPaBJIEHHBIX Ha MPEAOTBPAIEHNE WM CHUKEHHUE BEPOSITHOCTH
Bo3HUKHOBeHUS UC;

B) OTCYTCTBHE MEpPOINPUATHIA, HANIPaBIEHHBIX HA CHIXeHue mnocneactsuit UC;

r) oOy4eHue HacelleHUs AEUCTBUSIM B UPE3BbIYANHBIX CUTYaIUX.

54. K mexnuueckum meponpuamuam no obecneuenuio 06e30nacHvlX yca06uil IKChayamayuu
COCy0086 6 3a6UCUMOCHU OM UX HA3HAYEHUSA OMHOCUMCA UX OCHAWenue (yKazamo HeeepHoe):
a) yKazaTeasiMU YPOBHSI )KUJKOCTH;

0) npubopaMu 751 U3MEPEHUS JaBIICHMUS,

B) Ipubopamu A1l U3MEPEHUs TEMIIEPATypHI;

I') IpubOpaMu AJIsl U3SMEPEHHSI BIAKHOCTH.

55. Texnuueckue cpedcmea obdecneueHus 6e30NACHOCMU U NPEOYNPEHCOCHUA ABAPUIL KDAHOB
6KII0ualom 6 ceda (yKazameo HeeepHoe):

a) OTpakJIeHUE;

0) mpeoXpaHUTEIbHbIE YCTPOUCTBA;

B) mpubopamu A U3MEPEHUsS Beca TPpy3a;

r) npuOopbI 0€30M1aCHOCTH.

56. I'pyzozaxeammsle npucnocodIenus Kpanos 00aMCHbl CHAOHCAMbCA KIeUMOM UIAU RPOYHO
NPUKPENIEHH O MEMAINIUYEeCKOU OUPKOIL ¢ yKazanuem (yKazamo neeepnoe):

a) HoMepa;

0) Komu4ecTBa CMeH paboThl;

B) /1aThl UCIIBITAHUS,

I') aCIOPTHOM IPy30M0bEMHOCTH.

S7. K ocnosnvim hakmopam, onpeoenarouium npudUHbl 6b1COKO20 YPOSHA AGAPUTHOCHU 00-
PodicHO-mpancnopmusix npoucuwiecmeuii 6 Poccuu, cnedoyem omnecmu (ykazameo negephoe):
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a) HEJJOCTATKU CUCTEMbI TOCYapPCTBEHHOIO YIPaBJICHUsI, PETYIUPOBAHUS U KOHTPOJIS JesITelNb-

HOCTH 110 0€30MaCHOCTH JIOPOKHOTO JBUKCHHS;
0) MaccoBoe nipeHebpexenue TpedboBanusamu bJ1/1;
B) HU3KOE Ka4eCTBO MOJATOTOBKH BOAMTENICH;

') OTCYTCTBHUE JIOPOKHBIX 3HAKOB.
58. Ouenka Ixonomuueckux 3ampam Ha ynpaeienue 6€30NACHOCMbIO U PUCKOM GKTI0YAEm 8
ceba (ykazamo HegepHoe):
a) pacxozpl Ha 00ecTieyeHHEe ONPEIETICHHOTO YPOBHS TEXHOTEHHOH 0€301MacHOCTH;
0) ymiep0 OT TEXHOTCHHBIX aBapHii;
B) pacxo/ibl Ha YIPaBJICHUE TEXHOTEHHOM 0€30MacHOCThIO;

T') ymep0 OT OTCYTCTBUS 3HAKOB O€3011aCHOCTH.

59. Ilocneocmeusa UC cknaoviearomces usz (yKazamos HeeepHoe):

a) MPSIMBIX TIOTEPb;

0) moTeps OT MPEKIEBPEMEHHBIX CMEPTEH;

B) IOTEPb OT U3MEHEHUS KIMMaTa;

T') IOTEPh, BBI3BAHHBIX IeMOTpapuiIecKiuM PaKTOpOM.

60. Onacnocmo - HezamugHoe CEOUCHBO HCUBOU U HEHCUBOU Mamepuu, CROCOOHOe npuyuU-
HAMD ...... CAMOU Mamepuu, 1100aMm, RPUPOOHOIL cpede, MamepuaIbHblM YEHHOCHIAM.

a) ymepo;
0) morepw;
B) 3aTpaThl;
') pacXo/ibl.

OTBETbI HA TECTOBBIE BOITPOCBHI ITO ANCLIUITIJIMHE
«BE3OITACHOCTD XU3HEJAEATEJIbBHOCTU»

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 r 36 r
7 r 37 b
8 A 38 b
9 A 39 A
10 b 40 B
11 b 41 b
12 r 42 A
13 r 43 B
14 B 44 r
15 A 45 A
16 A 46 r
17 r 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 r
28 A 58 r
29 B 59 B

29
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Onucanue Ja00paTOPpHBIX padoT
no aucuniuinie «be30nmacHoCThb KU3HeAeSI TeTLHOCTI.

Buinonnenue nabopamopueix pabom no oucyuniune «bezonacnocmu dcusnedesmenbHo-
CMuy HanpaeieHo HA OYEeHKY VPOBHS 61A0eHUs 3HAHUAMU, HABIKAMU U YMEeHUAMU, opmupye-
MbIMU Y YYauje2ocs 8 xo0e 0cgoeHus: npogeccuonanbuvix komnemenyuu OK-9 u I1K-9.

Ilpu svinonnenuu xasxicoou 1ab6opamopHol pabomol 0OVHAOWUIC 0O0JICeH Npeodsapu-
MENbHO UYUUMb HOPMAMUBHO-NPABOSbILL 6A3Y NO COOMEEmMCcmayloujeli memamuxe, maxkum oo-
paszom packpwieasi cmenens ocgoerusi [1K-9

HaumenoBanue paboThl KosmnuectBo
4acoB
JlaGopartopnas padota Nel. UccnenoBanue 3¢pHEKTUBHOCTH ACH- 6
CTBHS OOIIICOOMEHHON MEXaHMYCCKON BeHTW ALK (OK-9, ITK-9)
JlabopaTtopHas paborta Ne2. UccnenoBaHre MHTEHCUBHOCTH TeTl- 6

JIOBOTO M3Iy4YeHUs ¥ 3P(HEKTUBHOCTH MPUMEHEHHUS 3alIUTHBIX
cpencts (OK-9, IK-9)

JlaGoparopnas padota Ne3. UccienoBanue 3¢pHEKTUBHOCTH JCH- 6
CTBUA 3aIIMTHOIO 3a3eMiieHusA (OK-9, ITK-9)

JlaGopatopHas padota Ned4. UccinenoBanue 3¢pHEKTUBHOCTH ACH- 6
cTBUsA 3aHyseHus (OK-9, I1K-9)

JlaGoparopnas padota NeS. UccrenoBanue 351eKTpoOe30macHo- 6

CTH Tpex(ha3HbIX CETEH MEPEMEHHOT0 TOKa HAIIPSKEHUEM JI0
1000B (OK-9, ITK-9)

JlaGoparopHas pabota Ne6. McciemoBanue HCKYCCTBEHHOTO 6
ocBeleHus Ha padbodyem Mecte (OK-9, ITK-9)
Bcero 36
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JlabopatopHas pabota Ne 1
HUccaenoBanne > PeKTHBHOCTH IeificTBHA 0011e00MeHHOI
MeXAHHYeCKOoill BeHTH/IAINN

L[e.—ll':n paﬁmm — HCCIICOOBATE IMPOLHECChI TEeILI000OMEHA IIpH HAJIHYHH B IIOMC-
[MIeHHH HCTOYHHKA TEeIIOBRIISTICHHH H 'Bd]CDEKTHBHOCTB pﬂﬁOTBI BCHTHIAIIHOH-
HOH VCTAaHOBEH. IIPCOHA 3HAUEHHOH 114 YVIaJICHHA H30BITKOB TEILIA.

KpaTkHe TeopeTHUecKHe CBeJeHHH

B coorBerctBHH ¢ CaHHTapHBIMH HOPMaMH IPOEKTHPOBAHHA IIPOMBIII-
neHHBIX npeanpuATHiE CH 245-71 Bce NpoH3BOACTBEHHBIE MOMEIIEHHA I0IKHBI
OBITE BEHTHIHPYEMBIMH.

Benmuaayua — 3T0 OpraHH30BaHHEIH BO3IYX000MEH, B IIpollecce KOTOpo-
ro H3 NOMEIIeHHA VIaldeTcA 3arpA3HEeHHBIH, BIaKHBIH, IIEPErPETHIH BO3AVX H B
HEro MOCTYIIaeT CBEXHH HapYAHBIH BO3IVX.

3amavyell BEHTHIAIIHH ABIASTCA oDecmeueHHe TpedyeMoil YHCTOTHI BO3AyXa H
TOIIYCTHMBIX METE0POIOTHYeCKHX VCIOBHI B padode 30HE MOMEITSHHA.

Padowaa 30Ha — OpOCTPAHCTBO, OTPAHHUYEHHOE TI0 BBICOTE 2 M HaJ VpPOB-
HeM II0JIa HIH IUIOMIAKH, TI€ HaX0JATCAd MecTa IIOCTOAHHOIO HIH BPEMEHHOIO
npedpIiBaHHA padoTarINHX.

ITo crocoOy mepemeleHHd BO3AyXa BEHTHIALHA MOKET OBITh €CTECTBEHHOH
H MeXaHH4Yeckod. Bo3MoXHO coueTaHHe eCTeCTBEHHOH H MeXaHHYeCKOH BEHTH-
JIALIHH — CMEllaHHAA BEeHTHIALIHA.

IIpu ecmecmeenroil eermiiAlyul BO3OYX000MEH MPOHCXOIHT B pe3yiIbTaTe
MeHCTBHA TPAaBHTAllHOHHOIO [aBJIeHHA, BO3HHKAKIIETO BCIEJACTBHE Pa3HOCTH
TeMIIEpATyp Bo3aIyXa B IOMENIEHHH H HAPY/KHOIO BO3QyXa. a TAKKE B pe3yabTaTe
neficTBHA BeTpa. IIpH mexaduveckoll — epeMellleHHe BO3IyXa OCYIIECTBIAETCA
BEHTHIATOPOM (OCEBBIM HIH IMEeHTPOOSKHBIM). CO3JAONIHM H30BITOUHOE daBie-
HHe (pa3pekeHne) Mo CpaBHEHHIO ¢ aTMOC(epHBIM.

B 3aBHCHMOCTH OT Ha3Ha4YeHHA MEeXaHHYECKasd BEHTHIALHA MOKET OBITh npii-
MoyHol — 17114 [I0Ja4H B IIOMEIIEHHE CBEKETr0 BO3AYXA, eblMANXCHOl — 114 yaale-
HHA H3 [IOMEINeHHA BO3AyXa, He COOTBEICTBYIOMIEr0 CAHHTAPHO-THIHEHHYECKHM
TpeOOBaHHAM H HPUNOYHO-ELIINANXCHOI — 1A TOTO H IPYTOT0 OJHOBPEMEHHO.

ITo mecTy neficTBHA BEHTHIALHA ObIBacT 00MeoOMEHHOH H MECTHOM.

JefictBue oduieodbmernHoil eeHmuaayuy (IPHTOYHOH. BBEITAKHOH, IPHTOYHO-
BBITAKHOH) OCHOBAHO HAa pa30aBlIeHHH 3arpA3HEHHOIO, IEPErPeToro HIH BIaK-
HOTO BO3AyXa MOMEIIEHHA CBEKHM BO3IYXOM J0 JOIMYCTHMBIX THIHEHHYECKHX
HOPM BO BCeéM OOBeMe MOMENMIEHHA. DTY CHCTEMY BEHTHIAINHH. Kak MpPaBHIIO.
IPHMEHAKT IPH PABHOMEPHOM PACIIONI0KEHHH 110 [IIOMIATH IPOH3BOJICTBEHHOTO
[IOMEINeHHA HCTOUHHKOB BEIIEIEHHA TENIOTHL, BIard. BPeIHBIX BEIECTB.

Mecmmuvio eenmuiayu0 YCTPAHBAKT 14 yIaJIeHHA BPEIHBIX BEIIeCTB H H3-
OBITKOB TElIa HEMOCPEACTBEHHO B MeCTe HX o0pa3oBaHHA. 4eM o0ecledHBaeTcA
MaKCHMAalIbHOE YIaBIHBAaHHE BPEIHOCTEH MIPH MHHHMAIBHOM PacXo e BO3AyXa.
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B pabote neeaenverca 3 ekTHBHOCTD AeHcTBHA 00meoOMeHHOI MeXaHHTe-
CKOH BeHTHALHH [IPH HAIHYHH B IOMEIMIEHHH (KaMepe, HMHTHPYIOIMIEH MpoHs3-
BOJICTBEHHOE IOMEINEHHE) HCTOYHHKA TEIUIOBBIACIEHHH. BBI3BIBAKOINHX IIOBEI-
IMeHHe TeMIIePaTyPsl BO3AyXa B 3TOM MOMEIIeHHH.

TemnepaTypa Bo3ayXa ABIAETCA OJHHM H3 BeIyMHX (AKTOPOB METEOPOIO-
THYeCKHX VCIOBHH OKPY/KAMIIEH cpelbl. KOTOPBIE B 3HAYHTEIBHOH CTEIIEHH OII-
penensrT XapakTep IMPOIEeccOB TEIIoo0MeHa OpraHH3Ma HelOBeKa C BHEIIHeH
CpeIoH H ero TeIUIOBOE COCTOAHHE.

OpraHH3M YenoBeKa 00nagaeT CIIOCOOHOCTBH) B 3aBHCHMOCTH OT KOHKPET-
HBIX METEOPOIOTHUECKHX VCIOBHH H TAKECTH Tpyda PEryIHPOBaTh TEII00OMEH
C OKpVKawIIeH cpenoi. odecrneunBad He0OX0IHMOE MOCTOAHCTBO TEMIEPATYPhI
Tela H COXpaHeHHe HOPMAIBHOI'O TEIIOBOTO COCTOAHHA.

PervimpoBanHe IPOLECCOB TENT00OMEHA OCYIIECTBIAETCA ILIEHTPAILHOH
HepBHOH cHcTeMoi (IITHC) nyTem H3MeHEHHA KOIHYeCTBa BBEIpadaTBIBAEMOIO B
OpraHHU3MeE TeIlIa H IMYTeM VBEIHYEHHA HIH VMEHBIIEHHA €r0 MepeIadl B OKpPy-
KAV CPENy 3a CUYET COOTBETCTBYIOIIHX PeaKIHH OJHOr0 H3 OCHOBHBIX Me-
XAHH3MOB [IPHCIIOCOOIEHHA — TEPMOPETYIALHH.

Tepaopecyasnua — COBOKYIHOCTh (PH3HOJOTHUECKHX MPOIECCOB. o0ecnedn-
BAIOIIHX TTOCTOAHCTBO TEMIIEPATYPhI Tela UeloBeKa B JOMYCTHMBIX (DH3HOIOTH-
geCcKHX rpaHinax 36.4 — 37.5 °C. JlaHHBIH OHANa30H TeMIIEpaTyp BHYTPEHHHX
OpPraHOB 4el0BeKa HanOolee OIaronpHATEH A4 NPOTEKAHHA B OPraHH3Me OHO-
XHMHYECKHX PeaklHil H JeATeIbHOCTH MO3Ta.

OnHako IIHTETBbHOE BO3EHCTBHE BBICOKOH TeMIIEpaTypPhl BO3AyXa Ha opra-
HH3M MOJKET BBI3BaTh HapyIIeHHEe TEPMOPEryIALHH H. KaK CIeACTBHE. [Ieperpe-
BaHHE OpPraHH3Ma, KOTOpPO€ XapaKTepH3yeTcA MOBBIMIEHHEM TeMIIepaTypbl Tena.
00OHIBHBIM MOTOOTAETCHHEM, VUallleHHEM IIYIbCa H JIbIXaHHA. TOJOBOKPYKEHH-
€M, a B TAKEIBIX CIydadx — MOABISHHEM CYI0OPOr H BO3HHKHOBEHHEM CIIEIH(H-
YeCKOro 3a00IeBaHHA — TEIIOBOTO Vaapa.

DKCIIEpHMEHTAIbHAA YCTAHOBKA BBITAKHOH BEHTH/IALHH, NIpeIHA3HAYCHHAA
nna odecrnedYeHHa HOPMAIBHBIX METEOPOIOTHUECKHX VC/IOBHH, COCTOHT H3 ILIEH-
TPOOEKHOT0 BEHTHIATOPA, YCTAHOBIEHHOTO B BBEITAKHOM OTBEPCTHH B CTEHKE
KaMepBL, 37IeKTPOABHIaTeId, BAll KOTOPOr0 HENOCPEACTBEHHO COSHHEH ¢ BAIOM
JIONATOYHOT0 KO0JIeca BEeHTHIATOPA. H IPHTOYHOI0 OTBEPCTHA.

Opra"u3yeMbli 3a CUET JEeHCTBHA BEHTHLIIHOHHOH YCTAaHOBKH BO3AYX000-
MeH ABIAeTCA MPOLEecCOM KOHBEKIHH (IlepeMelleHHeM Cpelbl). B X0Je KOTOpPOoro
yIandeMblil BEeHTHIATOPOM H3 IMOMEIIeHHA [EPerpeThld BO3AVX BOCIOQIHAETCA
MPHTOKOM O0JIee X0JI0IHOTO HapYKHOTO BO3AyXa.

[Tpu 3¢dexkTHBHO AeiicTBYIOMEH BEHTHIAIIHH TeMIlepaTypa BO3AyXa B IO-
MEIMEHHH MMOHH3HUTCA 10 OOMVCTHMEBIX THTHEHHUYECKHX HOPM 7zom VCTAHOBIIEH-
HeIX TOCT 12.1.005 — 88 “O0mHe caHHTapHO-THTHEHHYECKHE TpPeOOBAHHA K
BO3aVXy pabouell 30HBI . BennunHa Iron O714 NPOH3BOJCTBEHHBIX NOMEINSHHH
BBEIOHpAETCA ¢ VUIETOM MepHOJa roJla H KaTeropHH padoTel (cM. Tadl. 1).
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Tabmumna 1

JomnycTEMBIe HOPMBI TEMIIEPATYPEL BO3ayXa B padouel 30He
IIPOH3BOJACTBEHHBIX oMemeHH il (Beimucka 3 TOCT 12.1.005 — 88)

ITepuon roma Kareropua paGot Temmepatypa. °C
Jlerkas — Ia 21-25
Jlerkaa — Id 20-24
X010 IHBIH Cpennei TaxectH — Ila 17 -23
Cpennei TaxectH — 110 15-21
Taxenasn — I11 13-19
Jlerkas — Ia 22-28
Jlerkaa — I6 21 -28
Tenmeri Cpennei TaxectH — Ila 18 — 27
Cpensed TaxectH — 116 16 — 27
Taxenaa [1I 15-26

IIpuMedaHHA:

1. Tlepuox roga ompenendeTeda IO CpeIHECYTOUHOI TeMIepaType HapyKHOIO
BO3IVXA. T enmBIf MIepHOI roJa XapakTepH3yeTc cpeIHecyTOUHOH TeMIepaTypoi
HapyKHOTO Bo3Iyxa +10 °C u BeImNe. XoT0IHEIN DepHol roja — Hmxe +10 °C.

2. Bee BHIOEBI pa0doT NO TAXKSCTH JSIATCA HA TPH KAaTSTOPHH: JISTEKHE, CpelHEH
TAKECTH, TORETE PH3HTecKHe padoTel. OnpeneneHHe KATETOPHH padoT IPOH3BO-
IHTCA HA OCHOBE OOIOHX 3HCPTO3aTPaT OPraHm3MA.

113 mpakTHKH OpHMEHEHHA MEXaHHUYECKOH BEHTHIAIIHH YCTAHOBIEHO. UTO
A 3 dexTpHOH OopbOBI ¢ H30BITKAMH TEIUIOTHL B MOMEMIEHHH TeMIIepaTypa
IIPHTOYHOTO BO3AyXa [mp JOAHa OBITH HE MeHee, ueM Ha 5 — 8 “C HHKe JoIIyc-
THMOI HOPMBI TEMIIEPATyPhl BOo3Iyxa B padoueil 30He MOMEIeHHA.

Bomnpocel K padoTe

1. Yrto Takoe BeHTHIALHA"?

2. PemeHHe KakoH 3aJadH MOKHO 00€CIEYHTh C IIOMOIIBK) BEHTHIAIIHH B
padoueH 30He NOMENeHAA?

3. Uro takoe padovad 30HA HOMEMEHHA?

4. PemeHHe KakoH 3aga4dd Jo/KHa OblIa 0OECHEYHTh 3KCIEPHMEHTAIbHAA
BEHTHIAITHOHHAA ycTaHOBKA? D¢ (eKTHBHO TH ee aeiicTBHE?

5. Kaxue npHMeHAT BHIBl BEHTHIAIIHH, Pa3THYAKIIHECA MO CIocody me-
pememenna Bo3ayxa? Kakol BHI BEHTHIALHH HCcIeaoBalIca B padore?

6. UYto ABnAeTcA MOOYIAHTENEM MEepPEMEIEHHA BO3YXa MPH eCTECTBEHHOH H
MeXaHHYeCKOH BeHTHIAITHH

Kakune B 3aBHCHMOCTH 0T Ha3Ha4eHHA OBIBAKOT BHIBI MEXaHHYECKOH BeH-

THIAUHH? KakoH BHI BeHTHIALIHH HCCIeaoBalIca B padore?
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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 HpoTeKaHHe (GH3HOTOTHISCKHX 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 OKPVKAKIIVIO CPEIY OCYIIECTBIASTCA IIVTEM
KOHeeKxyNl B Pe3VIbTaTe HarpeBaHHA BO31VXa, OMBIBAIOMIErO MIOBEPXHOCTE 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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PerynupoBanne TennooOMeHa OCYIIECTBIACTCA IYTEM H3MEHEHHA KOIHYECT-
Ba BEIpa0aTEIBAEMOI'0 B OpraHH3Me Tella H IIYTEM YBEIHYEHHA HIH YMEHBIICHHA
€r0 Iepelavd B OKPY/KAIOMIVIO CPENY 3a CUET COOTBETCTBYHOINHX PEeaKlHi OJTHO-
ro H3 OCHOBHBIX MEXAHH3MOB MIPHCIIOCOOIIEHHA — TEPMOPETYIIAIHH.

Tepatopecviayis — COBOKYIHOCTh (PH3HOTIOIHUECKHX IIPOIECCOB. oOecleyuH-
BAKMIHX MOCTOAHCTBO TEMIIEPATYPHI Tela UeTOBeKa B JOMYCTHMBIX (DH3HOTOTH-
YeCKHX IpaHHuax 36.4 — 37.5 °C. JlaHHBIH JHana3oH TeEMII€paTyp BHYTPEHHHX
OpraHoB UeloBeKa HanOomnee OMarompHATEH 14 MPOTeKaHHA B OpraHm3Me OHO-
XHMHYECKHX PEaKIHi H JeATEeIbHOCTH MO3Ta.

OxHaxko B MPOH3BOICTBEHHBIX IOMEMEHHAX NPEANPHATHH, HMEIOMIHX MOII-
Hble HCTOYHHKH TEMIOBOTO H3TYVISeHHA. HHTEHCHBHOE o0TydeHHe pabounx Mo-
JKET BBI3BATL B HX OPraHH3Me 3aTPyIHeHHE H HapYIIEHHE TepPMOpPery/IAlHH, II0-
BRIIIEHHE TEMIIEPATYPEI TETA H, KaK CIEICTBHE, IeperpeBaHHe OpraHu3Ma.

I13BECTHO, YITO BCE HArpeThIe Tella H3JIYYaKT B MPOCTPAHCTBO MOTOKH Ty4H-
CTOH ?HEPrHH. JIVIHCTBIH TeIlIOOOMEH MEAIY TelaMH IpeIacTaBideT coOoH mpo-
IlecC pacnpocTpaHeHHA BHYTPEHHeH 3HEePruH B BHJIE 3TeKTPOMAarHHTHBIX BOTH B
BHAHMOH H HH(pakpacHOH 001acTH crekTpa. JTHHA BOTHEI BHIHMOTO H3Iyde-
HHA 0T 0.38 1o 0.77 MxM. HHpakpacHOro — 6omee 0.77 MEM.

JIyuncTas 3HEPTHA, IPOXOLA MOYTH O€3 MOTepPh MPOCTPAHCTBO. OTAENAIIIEE
OIHO TE€I0 OT APYIoro. MOINIomaeTca o0Iy4aeMBIMH MIpPeaMeTaMH H CHOBa IIpe-
BpamiaeTcd B TEIIOBYI 3HEPTHI0 B MOBEPXHOCTHBIX CI0AX 00IyUaeMOro Tera.
Bo3ayx He noriomaer JIyYHCTYIO SHEPIHIO H [I03TOMY He HarpeBaeTCA.

ITrdpakpacHoe m3nyueHHe (ITK — m3myueHHe) HMeeT OOTBINOE 3HAYCHHE B
TelllTooOMeHe [UeloBeka C OKpY/KalomieH cpemoi. Tak Kak HH(paKpacHbIe Ty4H.
Iomnajas Ha He3alIHIIEHHBIE YacTH Tela (IHIO. PYKH. IIEl. IPyab). YCHIHBAIOT
TEMI0BOE BO3JeHCTBHE cpelabl Ha opraHu3M. C THTHeHHYecKOH TOUKH 3peHHA
BaxHOH ocoOeHHOCTRE IIK — H3Iy4YeHHA ABIAETCA CIOCOOHOCTH ITHX JIy4eH
MIPOHHKATH B JKHBYI TKaHB Ha pa3HyIO ITyOHHY.

JIy4H NTHHHOBOIHOBOTO AHana3oHa MK — usmydeHnsa (ot 3 MrM 10 1 mMM) 3a-
Iep/KHUBAIOTCA B IOBEPXHOCTHBIX CI0AX KOKH yike Ha rayouae 0.1 — 0.2 mm. [To-
3TOMY HX (pH3HOTOTHUSCKOE BO3IAeHCTBHE Ha OPTaHH3M TPOABIACTCA. TJIaBHBIM
0o0pa30M, B IOBBIIEHHH TeMIIEPATyPEI KOKH.

JIyau kopoTkoBomHOBOro nuanasoHa K — m3nyuernd (ot 0.78 mo 1.4 MEM)
00m1amarT cnocoOHOCTHIO NIPOHHKATH B TKAHH OpPraHH3Ma HAa HECKO/IBKO CAHTH-
MeTpoB. TakHe IyYH JIerko IPOHHKAKT Uepe3 KOKY H UEPENHYE KOpPoOKY B MO3-
TOBYEO TKaHb H MOTYT BO3/A¢HCTBOBATh HAa KJIETKH I'OJIOBHOTO MO3Ta, BBI3EIBAA €T0
TAKEIbIe HopakeHHA. [IpH 00IydYeHHH KOPOTKOBOIHOBBIMH HH()paKpacHBIMH
aydaMH HaOmroJaeTcAd MOBBIMIEHHE TeMIepaTyphl JeTKHX, MOYeK, MBIMI H JIpy-
THX OpPraHoB. B MpOH3BOACTBEHHBIX VCIOBHAX IPH IHTEIHOM 00TyUEHHH T71a3
vy paOOTHHKOB pa3BHBaeTcA NpodeccHoHAIbHOE 3ad0IeBaHHE — Kamapaxma (mo-
MYTHEHHE XPYCTaIHKa).
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B ycioBHAX, KOTZa UeIOBEK B pe3ylbTaTe HHTEHCHBHOIO TEILIOBOTO 00IyUe-
HHA HOIy4aeT Tella H3 BHEIHEH cpedsl OolbIle. 4eM CIOoco0eH OTHaTh CaM.
BO3MOZKHO HapyIOEeHHE TEPMOPETyIALHH. YTO BeAeT K NeperpeBY OpraHH3Ma H
VXYIMEHHKD TEMIOBOTO COCTOAHHA. DTO COCTOAHHE XapaKTepH3VeTcA MOBHIIIE-
HHEM TeMIepaTyphl Tela, YYalleHHeM IyIbCa. OOHIBHBIM HOTOOTAEIEHHEM, IIO-
Tepel ¢ NOTOM HYJKHBIX OPTaHH3MY COIeH H BHTAMHHOB.

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

B mpoH3BOACTBEHHEIX YCIOBHAX 3(D(ekT Bo3AHICTRBHA TEIIIOBOTO H3TYISHHA
Ha OpTaHH3M 3aBHCHT OT MHOeCTBa (haKTOPOB: HHTEHCHBHOCTH TEIUIOBOTO H3-
Iy4YEeHHA Ha padodeM MecTe. CIeKTpa H3Iy4eHHd, pa3Mepa o0Iy4aeMoro y4acTka
Tela. JIHTEIBPHOCTH 00IyUeHHA, 01K IHI.

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 NOBePXHOCTH HCTOYHHKA. M

T — TeMmepartypa H3Iy4arIIed IOBEPXHOCTH, K

[ — paccTOAHHE OT H3TYJaIOIIeH MOBEPXHOCTH 0 paboTaIOIIEro. M.

OueBHAHO, YTO YeM QOIIbIe HHTEHCHBHOCTh TEILIOBOIO H3IIYYEeHHA H BelH-
YHHA 00Iy9aeMOH [MOBEPXHOCTH Tela. 4YeM IMPOJ0KHTEIbHEH MepHO] 00IyUe-
HHA H 9eM OIHKe o0IydaeMBIH y9acTOK OpraHH3Ma K Ba/KHBIM JKH3HEHHBIM Op-
ragaM, TeM TAxKenIee 3pPeKT Bo3TeHCTBHA TEIIOBOTO H3TYISHHA.

JInA OlleHKH IefCTBHA TEILIOBOTO H3MYUEHHA Ha OPTraHH3M UYeloBeKa MPHHA-
Ta BEIHYHHA. HA3BAHHAA UHMEHCUBHOCTILIO NENT08020 001vHeHA. BT/M .

B cootsercTBHH ¢ TpedoBaHmaAMH ['OCT 12.1.005 — 88 «O0mue caHHTapHO-
THTHEHHYECKHEe TpeOoBaHHA K BO3AyXy pabodueld 30HBI» JOMyCTHMAa:d BETHIHHA
HHTEHCHBHOCTH TEILIOBOTO OOIVYEeHHA padoTarIIHX YCTaHABIHBASTICA B 3aBH-
CHMOCTH OT ILTOIMAaaH 00IyIaeMoH IOBEPXHOCTH Tena.

Tak HHTEeHCHBHOCTDH TEIUIOBOTO OOTYyUeHHA OT HarpeThIX MOBEPXHOCTEH TeX-
HOJIOTHYECKOTr0 000pyIOBaHHA, CBETHIBHHKOB., HHCOIAIHH HA IOCTOAHHEBIX H
HENOCTOAHHBIX pab0oYHX MecTaX He JOKHA IIPEBEIATE:

- 35 Br/m” tipu o0ny4deHHH 50 % noBepXHOCTH Tena H Oolee;

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

- 100 Bt/M? — mpH o61y4ueHHH He Gonee 25 % MOBEPXHOCTH Tea.

[THTEHCHBHOCTh TEILIOBOTO OOIy4eHHA pa0OTAaKIMHX ¥ OTKPBITBIX HCTOYHH-
KOB TeINIOBBIASICHHHA (HarpeThli MeTall. CTEKT0, «OTKPBITOE» IITaMA H 1p.) He
moIKHA mpeBbimath 140 BT/M2. npH 3ToM 00IyUeHHIO He JOMKHO IMOABEPraThCA
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Oomee 25 % MOBepXHOCTH Tela H o0A3aTelNbHBIM ABIASTCA HCIOIB30BAHHE
CpelCcTB HHAHBHIYAIbHO 3aITHTHI, B TOM THCIE CPECTB 3allHTHI THIIA H TIas3.

B mpon3BOACTBEHHBIX YCIOBHAX HE BCETJa BO3MOKHO BBIMTOTHHTH HOpPMa-
THBHBEIE TpeOoBaHuA. [[14 yIVUNIEHHA YCIOBHHA TPyaa H 3al0HTEL padoTaroMuX 0T
BO3MOKHOTO TEeperpeBaHHA MPHMEHAKT CIeAVIOINHE CIOCOOB: TEIIOH30IAIHIO
HarpeThlX NOBEPXHOCTEH: 3KPaHHPOBAHHE HCTOYHHKOB H3IVUEHHA. YCTPOHCTBO
BOJAHBIX H BO3AYIIHBIX 3aBec: BO3AYNIHOE AYIIHPOBAHHE. pallHOHATBHBIH MHTH-
€BOH pPeKHM, HCIIONb30BaHHE CIIEMOJEAK IRl H CPEACTB HHAHBHAYAIBHOH 3aIIHTHI:
o0opynoBaHHE KOMHAT HIH KadHH 1714 KPaTKOBPEMEHHOIO OTIBIXA.

Tenmou3onANHA CHHKAST TeMIEpaTypy H3IyUarIIHX MOBEpXHOCTEH H ABIA-
eTci 3 QeKTHBHEIM MePONPHATHEM HE TOJIBKO 114 YMEHbIIeHHA HHTEHCHBHOCTH
TeIJIOBOTO H3TYUEHHA OT HarpeThIX MOBEPXHOCTEH, HO TaK&ke 1A MpeJoTBpalle-
HHA OOr0B IIPH NIPHKOCHOBEHHH K 3THM NoBepXHOocTAM. CornacHo TpeOoBaHH-
AaM ['OCT 12.1.005 — 88 TeMmmepaTypa HapY./KHBIX MOBEPXHOCTEH TEXHOIOTHYE-
CKOro o00pyI0BaHHA H OTPakJarOIIHX YCTPOHCTB HE J0MKHa NMpeBbImaTte 45 °C.

J14 TeloH30MALHE HarpeThIX IMIOBEpPXHOCTEH NPHMEHART pa3sHooOpa3HBIE
MaTepHATbl ¢ MaldbIM KO3((HITHEHTOM TeIIONMPOBOIHOCTH, CIOCOOHBIE BRIISP-
HBaTh BBICOKYI) TeMIIepaTypy: OTHEVIIOpHBIE O€TOH, KHPIHY H MacTHKY. MHHe-
PaIBHYIO H CTEKIAHHYIO BaTy, ac0ecT, BOHIOK.

HamnGomnee pacmpocTpaHeHHBIM CIOCOOOM 3aIMHTHI OT TEIJIOBOTO H3TYUSHHA
ABIIAETCA 3KPAHHPOBAHHE HCTOYHHKOB H3TYYEHHA HIH pado4Hx MecCT.

[To mpuHUHDY AeficTBHA 3KpPaHBl MOAPA3IEIATCA Ha TEILTOOTPAKAIOMIHE,
TEIIONOTTOMIAIOIIHE H TEIUVIOOTBONAINHE. DTO HeleHHe NOCTATOYHO YCIOBHO.
TaK KaK KaXkIbIH 3KpaH o0llaZaeT OJHOBPEMEHHO CIIOCOOHOCTBIO OTpaxarh. IIO-
r710MaTh H OTBOAHTE Tel10. OTHeCeHHE 3KpaHa K TOH HIH HHOH TPYyIIINe MpPOoH3-
BOJHTCA B 3aBHCHMOCTH OT TOI'0, KaKad ero cIiocoOHOCTE BBIpa/keHa CHIIBHEE.

Tennoompaxcaroujiie 3KPadsl HMEIOT HH3KYI0 CTENIEHh YEPHOTHl MOBEPXHO-
CTel, BCIEICTBHE YEr0 OHH 3HAYHTENBHYIO YacTh MAJarollell Ha HHX TYIHCTOH
HEpPrHH OTpPaXkarwT B 00paTHOM HaIpaBIeHHH. B KauecTBe TEILIOOTpaKaroIIHX
MaTepPHATOB B KOHCTPYKIIHH 3KPaHOB HCIOMB3YHOT anbdoib (aTOMHHHEBafg
(hombra). THCTOBOH aTIOMHHHIH, OMHHKOBAHHYIO CTalb, ATFOMHHHEBYE KPacKy.

Tennonocnowjarotyie 3Kpaysl U3TOTABIHBAIOT H3 MaTEpPHAIOB C BBICOKHM
TePMHIYECKHM COIPOTHBICHHEM (MalbIM KO3(p(HIHEHTOM TeIJIONPOBOTHOCTH).
B KadecTBe TeNNONOITIOIIAKINAX MAaTEPHAIOB NPHMEHAKT OTHEYIIOPHBIH H Tell-
TOH30TAIHOHHBIN KHPIHY, acGecT, Ope3eHT, N.TaKoBaTy.

B kadecTBe menioomeodaujiix IKPAaHOB HCIIONB3VIOTCA BOJAHBIE 3aBECHL,
CBOOOIHO NAJaINHe B BHIE NIEHKH HIH OPOIIAKINHE IPYIVI0 3KPAaHHPVIOMIYIO
[IOBEPXHOCTD, THOO 3aK/IFOYEHHEIE B CIIENHAIBHBIN KOKYX H3 CTEKIa HIH MeTall-
J1a 3MEeeBHKH ¢ IPHHYIHTEIbHO NHPKYIHPYIOIIEH B HHX X0T0IHOH BOJOH.

B 3aBHCHMOCTH OT BO3MOKHOCTH HaOTIOJEHHA 3a TEXHOIOTHUYECKHM MPOIIEC-
coM H paboToH 0o00pyIOBaHHA Pa3IHYAKT KPaHBl TPeX THIIOB: HENPO3padHEIE.
[IPO3PavYHBIE H NOTYIPO3PAYHBIE,
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K nenpospaurvim 3Kkpanam OTHOCATCA MeTaUIHUYEeCKHE (KecTh, aaTrOMHHHIL).
anbgoaeBsle, GyTepOBaHHEIE (IIEHOOETOH, IEHOCTEKIO0, KePaM3HT, mmems3a), acOe-
CTOBBIE, OPE3EeHTOBBIE H OP.

K npospayxsim 3Kpadaym OTHOCATCA BBIIIOIHEHHBIE H3 PA3IHYHBIX CTEKOI:
CHIIHKATHOTO, KBapI€BOT0, OPraHHYeCKOTr 0, MEeTa/LTH3HPOBAHHOTO, a TaK XKe Ile-
HOYHEIE BOJIAHBIE 3aBeCHl (CBOOOIHBIE H CTEKAINIHE 10 CTEKTY) H BOJ0O-IHCHOEPC-
HEI€ 3aBECHI.

IHonvnpospaynsie 3xpansl 00bEIHHAKT B cede CBOHCTBA MIPO3PadyHBIX H He-
MPO3pavYHbIX 3KPaHOB. K HHM OTHOCATCA MeTaIHUYeCKHE CETKH. LIETHBIE 3aBECHI,
3KPAHBI H3 CTEKIIA. APMHPOBAHHOTO META/UTHYECKO ceTKOi.

OnenuTh 3QPeKTHBHOCTE 3aIIHTEI OT TEIUIOBOT0 H3IyYeHHA C NOMOIIBI 3K-
paHoB 1 (%) MOxkHO O popmyTe

n= % 100, @)

rae O — HHTEHCHBHOCTD TEMI0BOTO H3IyUeHHA O3 MPHMeHEeHHA 3alllHThL. Br/Ar:

(), — HHTEHCHBHOCTB TEITIOBOTO H3IYUEHHA C IPHMEHEHHEM 3aIllHTEL Br/M.

Bozoviunoe ovuupoearie TPAMEHAIOT B 1IeXaX Ha palodHX MecTax, HaXoad-
IMHXCA II0J BO3JEHCTBHEM TEIUIOBOIO H3TYyYeHHA OOIBIIOH HHTEHCHBHOCTH —
350 Bt/M® u Gomee. TToTok BO3[yXa. HANpPaBIEHHBII Ha padotuero. MO3BOIAET
VBeIHYHTH OTBOJ Tellla OT OpraHH3Ma KOoHBekmHeil. D¢dQeKTHBHOCTE BO3IyII-
HBIX IyIIefl Bo3pacTaeT MPH OXJIakIeHHH I10aBaeéMoro Ha padouee MecTO BO3-
oyXa HIIH K& IPH DOIMEMHBAHNH K HEMY MEIKO PAaclBIIeHHOH BOIEL.

Bompocsl k padote

1. 3a cuer kakuX TmporeccoB odpa3yercda TEMIo B OpraHH3Me denoBeka? Ka-
KHM IyTE€M OpPTaHH3M TepAeT O0IBIIVE0 9acTh Temaa?

2. Kaknmu criocobaMi TPOHCXOIHT OTJada Telllla OpTaHH3MOM HeToBeKa?

3. OT Kakux mapaMeTpPOB 3aBHCHT BeIHUYHHA HHTEHCHBHOCTH TEIIOBOTO H3-
Ty4eHHA Ha padoueM MecTe? YKa3aTh € ITHHHIY H3MEPEHHA HHTEHCHBHOCTH.

4. Ot Kakoro mapamMerpa H3TyUeHHA 3aBHCHT ITyOHHA €r0 MPOHHKHOBEHHA B
KHBYIO TKaHB? Bo3meficTBHE H3MTVIEHHA Ha KaKHe OpraHbl HanOolIee omacHo?

5. Kaxoil guanaszon [MK-H3ay4eHHA IpH OOIYYEHHH BBI3BIBAET OoNnee TAKe-
Ible MoCIeqCTBHA?

6. Kakoe crmemuduueckoe 3adoIeBaHHe MOJKET BBI3BATh HapyIIeHHE TePMO-
peryaanun? KakoBEI CHMIITOMEI 3TOT0 3a00l1eBaHHA?

Kakoe npodeccnorarpHoe 3a001eBaHHe MOKET BBHI3BATh JTHTEIbHOE TEl-

noBoe odnyuenne? Kakof nuana3oH IK-w3myueHnd npH 3ToM Handollee onaceH?

8. Uepes BeIHUYHHY KaKOH XapaKTEPHCTHKH OLeHHBAeTCAd JeHCTBHE TEIIOBO-
ro H3TyUeHHA Ha denoBeka? YKas3aTh eIHHHITY €€ H3MEePEeHHA.

9. Ot kakuX GaKTOpPOB 3aBHCHT 3P PeKT BO3ACHCTRHA TEIIOBOTO H3TYUCHHA?

10. B kakux caydaax Oymer Oordee TAAxeTbIM 3 (hekT BO3AeHCTBHA TEMIOBOTO
H3Iy4eHHA?
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11. Yto Ttakoe Tepmoperymaanua’? Kakoa pyHKIIHA JaHHOTO MeXaHH3Ma?

12. IIpn TemmoBoM OOIYYEHHH JOIYCTHMBIE 3HAYEHHA KAKOTO IapaMeTpa H B
3aBHCHMOCTH OT Kakoro (akropa ycradapnaearorcea [T OCT 12.1.005 — 88?2

13. Kakumu crocodaMH o0ecleuHBaeTCAd 3allHTa padOTHHKOB OT HeperpeBa-
HuA? Kakoi H3 crioco0oB ABIAETCA HAHOOIEE pacIpoCTPaHEHHBIM?

14. Kakue u3 HccleayeMBIX 3KpaHOB ABIATHCE TelllooTpaxarwmuMmu? 113 ka-
KHX JIPYTHX MaTepHATIOB H3TOTaBIHBAKT TaKHE 3KPAHEI?

15. Kakae H3 HCCIeIyeMBIX 3KPAaHOB ABIANHCE TEIUIONOTIOMAKIMHAMHE? 113
KaKHX JPYTHX MaTe€PHaJI0B H3TOTABIHBAIOT TaKHE 3KPaHEI?

16. UTo HCHIONB3YIOT Ha IPOH3BOJCTBE B KAUECTBE TEIIJIOOTBOJANIHX IKPAaHOB?

JlaGopaTtopHas padoTta Ne 3
HccaenoBanne 3¢ peKTHBHOCTH JeliCTBHSA 3AIIHTHOIO 3a3eMIeHHHA

ITens paboTHl — HecneToBaTEh 3G (EeKTHBHOCTE AeHCTBHA 3aIIHTHOIO 3a3eMIIe-
HHA B 371eKTPOYCTAHOBKAX, MHTAIOMIHXCA OT Tpex(as3HbIX 3MeKTPHYSCKHX ceTel
HanpaxeraeMm a0 1000 B.

KpaTkue TeopeTHecKHe CBeleHHS

3augumnoe 3azemaeHile — 3T0 MpeIHaAMEePEHHOE 3MeKTPHUSCKOe COSTHHEHHE C
3eMIeH HIH ee SKBHBAIEHTOM METALTHUSCKHX HETOKOBEIYIIHX HacTel 37TeKTpo-
YCTaHOBOK, KOTOPBIE MOT'YT OKa3aTbCA IO HallpAxKeHHeM (pHC. 1).
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Puc. 1. CxeMa 3aIIHTHOTO 3a3¢MICHHA H pacIIpedcIcHuC IIOTCHITHATA
Ha MOBEPXHOCTH 3¢MIH BOKPYVI OMHHOTHOT'O 3a3CMIHTEIIA
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OcHoBHaA NpPHUYHHA MOABICHHA HaNOPMKEHHA Ha METAUTHUECKHX HETOKOBE-
OVIOHX YacTAX 3MEeKTPOYCTAHOBOK (HAampHMEpP. KOPIYCE) — MOBPEXKIEHHE 3NEK-
TPHUECKOH H30IAIHH TOKOBEAVIIHX YacTell YCTAaHOBKH. HaXOJAINHXCA MOJ Ha-
IpAKSHHEM, H 3aMbIKaHHE HX Ha KOpIyc*.

Ecnn 3meKTpoycTaHOBKA H30IHPOBAHA OT 3€MIH. TO B CIydac 3aMBIKaHHA da-
3Bl Ha KOPIyC., MPHKOCHOBEHHE 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 0 HANPAKEHHEM NPHKOCHOBEHHA™* MpakTHUYSCKH
paBHBEIM (pa3zHOMY HampaxeHHI ceTH — 220 B. B 3TOM caydae depes Telo 4ueno-
BeéKa OyIeT IPOXOIHTh TOK OIIACHBIH 11 KH3HH

I = Upp/ Rq= U/ Ry =220/1000 = 0,22 A = 220 MA, (3)
rae Uy, — HanpsAKeHHe NpHKocHOBEHHA B: Uy — dasHoe HanpaxerHe. B: Rq— co-
MPOTHBIEHHE Tela YeloBeKa. B pacueTax npHHEAMaemoe 1000 Om.

3amHuTHOE 3a3eMIeHHE ABIAeTCA I(P(PeKTHBHOH H NIHPOKO pacHpocTpaHeH-
HOH MEPOH 3alIHTHL OT IIOpakKeHHA TOKOM IIPH CIyYaiiHOM IMOABICHHH HalpaKe-
HHA Ha METAUIHYeCKHX HeTOKOBEIVINHX YacTAX 3IEKTPOYCTaHOBOK. bmaromapA
3AITHTHOMY 3a3eMISHHK HalpAKEHHE NIPHKOCHOBEHHA OyIeT 3HAYHTENBHO
MeHbIIe dasHoro. PaccMOTPHM NPHHITHI AeiiCTBHA 3alIHTHOTO 3a3eMISHHA.

B ciy4ae 3aMBIKaHHA TOKOBeIYIIeH 9acTH. HallpHEMep. (a3sl Ha KOPIycC Hesa-
3EMJIEHHOH 3MEKTPOYCTAHOBKH Ha KOPIYCE MOABHTCA OMACHBIH MO BEMHYHHE I10-
TeHIHAI @, B. [efcTBHE 3alIHTHOTO 3a3€M/I€HHA OCHOBAHO Ha ABJICHHAX. BO3HH-
KaXOIIHX [IPH CTEKAHHH TOKAa B 3€M/IK, €C/IH TOKOBEIYINAaA 4acTh 3aMBIKAaeTCA Ha
KOPIYC 3a3eMI€HHOH 3IeKTPOYCTAHOBKH., T.€. 3a3eMIAeTCA.

[IpH cTeKaHHH TOKa ¢ KOpITyca B 3eMIH0 /; (CM. pHC. 1) 4epe3 Madoe commpo-
THBJIEHHE 3alIHTHOTO 3a3eMJIEHHA R,. KOTOPOE B 3MEKTPOYCTaHOBKAX HaNpake-
HueM 10 1000 B He momaHO npeBnlath 4 OM. NPOHCXOIHT PE3KOE€ CHHAKEHHE
MOTEHIHATA 3a3eMIHBINEHCA TOKOBEIYMIEH YacTH H. CIeJOBATEIbHO. KOPITyCa
3a3eMJICHHOH YCTAaHOBKH 10 3HAYEHHA PABHOTO

0;= LR, (4)

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

Torza B caydae 3aMbIKaHHA (a3bl Ha KOPIYC 3a3eMISHHOH 371eKTPOyCTaHOB-
KH HalpAKeHHe MPHKOCHOBEHHA gy, MO KOTOPBIM OKaKETCA MPHKOCHYBIIHHCA
K KOpIyCy deloBek. 6yaeT (cM. pHc. 1)

'["'Tup = P3 — Poc. (5)
rae ¢, — IOTEHIHAT KOpIlyca 3a3eMIIEHHOH 3IeKTPOYyCTaHOBKH. B: @, — NoTeH-
IJHAT OCHOBAHHA (IJIOINAJKH) B TOM MeCTe, Te CTOHT YeT0BeK. B.

* Jauwixariie Ha KOPHye — C.-Iy‘[ﬂﬁHOli‘ JICKTPHEICCKOS COCOMHCHHT TOROBE:L}'D]Eﬁ HAaCTH C
MCTALTHYCCEHMH HCTOROBCOYVINHMHE YaCTAMHE 3ICKTPOYCTAHOBKH.

** Hanp)uceﬁue NPUKOCHOSEHNA — HAIIPAXCHIC MCEIY IBYMA TOTKAMH OCIIH TOKA. KOTO-
PBIX OTHOBPSMCHHO KACACTCA TCIOBCK. HAIPHMCP. [1)?.131{511? OpoBOJ M 3CMIA.
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IIpuryun oeltcimena 3allHTHOTO 3a3eMICHHA 3IeKTpoo0opyI0oBaHHA 3aKIHO-
YAETCA B CHIUKEHHH 10 Ge30MacHBIX 3HAUeHHH HAMPAKEHHA IPHKOCHOBEHHA Upy,.
00YCIIOBIEHHOIO 3aMBIKAHHEM Ha KOPIYC. DTO JOCTHTAETCA IYTEM YMEHBIIEHHA
IOTeHIIHATA 3a3eMICHHOr0 000pyIOBaHHA @; (YMEHBIIEHHEM COMPOTHBISHHA
3aIIHTHOTO 3a3eMIeHHA R,), a TaK/AKe 3a cUeT MOBHIIIeHHA MOoTeHIHATa OCHOBAaHHA
(Qoc B MECTe, TI€ CTOHT YeJIOBEK, 10 3HaueHHA OIH3KOro K IOTEHIIHATY 3a3eMiIeH-
HOTO 000pYyI0BaHHA.

Odéaacms npuMeHera 3allIATHOTO 3a3eMIeHHAA — TpexXda3Hble CeTH Halpike-
HHeM 10 1000 B ¢ n3omHpoBaHHOH HelTpanbo H Belme 1000 B ¢ mr00BIM pexH-
MOM HeHTpaIH.

CormnacHo ITpaBHT yCcTpoiicTBa 3MeKTpoycTaHOBOK ([IYD) 3aMHTHOE 3a3eMie-
HHE CIIEAVEeT BRINOIHATE: IPH HanpaxeHHH 380 B u Beime nepemerHoro H 440 B
H BBIIIE€ IOCTOAHHOI'O TOKAa BO BCEX CIyYadX: B IIOMEIIEHHAX C NOBBIIIEHHOH
OIIaCHOCTEIO H 0c000 ONacHBIX IIPH HaOpAxkeHHH 42 B H BhIIIe NepeMEHHOTO H
110 B u BpIIIE NOCTOAHHOIO TOKA: BO B3PBIBOONACHBIX IIOMEMIEHHAX HE3aBHCHMO
OT BETHYHHBI HallPAKEHHA.

J714 3a3eMIeHHA 371eKTPOYCTaHOBOK HCIIOIB3VIOT 3a3eMIAIINee YCTPOHCTBO.
OCHOBHBIE€ KOHCTPYKTHBHBIE 31eMEHTHI KOTOPOro IIpeAcTaBIeHEl Ha pHC. 2.
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Puc. 2. 3azemnatomee (KOHTYPHOE) YCTPOHCTBO H pacmpeaeaeHne
[IOTEHIHAIA Ha [IOBEPXHOCTH 3€M/IH IIPH IPYIIIOBOM 3a3eMIHTEIE:
1 — 37ekTpoyCcTaHOBKA: 2 — 3a3eMIAIONIHA O0IT: 3 — 3a3eMIAIIHA
[IPOBOJHHK. 4 —MarucTpanb 3a3eMIeHHA; 5 — COeIHHHTEIBHBIH
NPOBOJHHK: (6 — MMoioca; 7 — 3JeKTPO/Ibl TPYIIIOBOTO 3a3eMIHTENA
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3azemaanouum yempoticeoir Ha3blBaeTCA COBOKVIIHOCTE 3d3eiumena — Me-
TAIUTHYECKHX NPOBOJIHHKOB — JIEKTPOIOB /. HAXOAAIIHXCA B HENOCPEACTBEHHOM
COIPHKOCHOBEHHH C 3€MJIeH. COeIHHEHHBIX MEXKIY COOO0H IIOIOCOH 6. H 3a3eM-
JARONJUX NPOBOOHNKO0E 3, COSTHHANINHX 3a3eMIAEMBIE YacTH IEKTPOYVCTAHOBKH 1
C 3a3eMIHTEIIeM.

B 3aBHCHMOCTH OT MeCTa PacloIoKeHHA 3a3eMIHTENA OTHOCHTEIBHO 3a3eM-
IAEMOTO 3MEKTPo0OOPYA0BaHHA Pa3IHYAKOT Ba THIA 3a3€MIIAIONIIHX YCTPOHCTB:
BBIHOCHOE H KOHTYPHOE.

B ewvinocrom 3azeanaroujem yempoticnige 3a3eMIHTENb BEIHECEH 3a Mpeaelibl
ILUTOIMAIKH. Ha KOTOPOH HaXOoIHTCA 3a3eMiadeMoe obopyaoBaHHE. T. €. pa3Mela-
€TCA BHE 3JaHHA.

ITockonpky obopyaoBaHHE pacroiaraeTcd 3a MpedelaMH 30HBI pacTeKaHHA
TOKa — Ha paccToAHHH Ooee 20 M OT BEIHOCHOTO 3a3eMIHTeNd. TO B CIydae 3a-
MBIKAHHA Ha KOPIYC Y€I0BEK. IPHKOCHYBIIHCE K 3a3eMIEHHOMY 000PYI0BAaHHIO,
nomnagaeT IoJ MakCHMaJbHOE HallpPAKEHHE IPHKOCHOBEHHA (CM. pHC. 2)

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

[TosToMy BEIHOCHOE 3a3eM/IAIONIEe YCTPOHCTBO NPHMEHAETCA TOJIBKO IIPH Ma-
JBIX TOKAX 3aMBIKAHHA Ha 3eMIH0 [, KOoTJa HanpsA:KeHHe MPHKOCHOBEHHA He Mpe-
BBINIAET JOMYCTHMBIX 3HaueHHil, ycTaHOBIeHHBIX [ OCT 12.1.038 — 82 (Tadn. 2).

Tabmnuua 2
[IpenenpHO JOMYCTHMBIE YPOBHH HAIIPAKEHHH IPHKOCHOBEHHA H TOKOB
[IPH aBapHHHOM peKHME IeKTPOYCTAHOBOK IepeMeHHOT0 ToKa yacToTold 50 [

IIpenensHO HOmyCTHMBIE YPOBHH (He Qolee)
Hopwmmu- IIPH NPOIOTAHTETBHOCTH BO3ACHCTBHA TOKA 1. C
pyemMas 0.01- 0.1 |02]03 (04 (05|06 (0.7 |08 ]09 1.0 |Cs.
BenHuHHa | (.08 1.0
U.B 650 500 250 165 125 100 8 70 65 55 50 36
IA 6

B ronmypronm 3azemaaoniem yempoiicige (CM. pHC. 2) TPHMEHART TPYIIIO-
BOI 3a3eMIHTEIb. COCTOAMIHHA H3 HECKOIBKHX IMapalieIbHO BKIHUSHHBIX OIH-
HOYHBIX 3a3eMIHTelel (37eKTPOoJoB) 7. KOTOPBIH o0ecmedHBaeT HAHMEHBIIIEe
COMPOTHBICHHE 3AITHTHOTO 3a3eMICHHA.

IIpn BBIMOTHEHHH KOHTYPHOTO 3a3eMIANINET0 YCTPOHCTBA BEPTHKATBHEIC
3IEKTPO/Ibl TPYIIOBOTO 3a3eMIHTENA, COeIHHEHHBIE MeKTY co00H CTAaThbHBIMH
TOPH30HTAIBHEIMH T00CaMH 6 CBAapKOMH. pa3MemarT [0 MepHMeTpy (KOHTYPY)
IIOINAJKH, HA KOTOPOH HAaXOZHTCA 3a3eMIdeMoe 000pyI0BaHHE, HIIH 3IEKTPOIE]
pacmpeieldroT o Beel 3alHmaeMoil II0INaIKe 10 BO3MOKHOCTH PaBHOMEPHO.

B cmydae 3aMBIKaHHA Ha KOPIYC 371eKTPOYCTAHOBKH CTeKaHHE TOKA B 3€MITH
CO BCeX 371eKTPOIOB 3a3eMIHTEIA MPOHCXOTHT OTHOBpeMeHHO (cM. pHc. 2). Ha
rpadHKe pacnpelelneHHA NOTSHIHAIOB Ha IIOBEPXHOCTH 3alTHINAEMOi II0INaz-
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KH, IOTYYEHHOTO CIOKEHHEM IIOTEHITHATBHEIX KPHBBIX OT KaXKI0r0 37IeKTpoja B
OTIAEIBHOCTH, BHIHO, UYTO IIPH I'PYNIIOBOM 3a3eM/IHTENE B 30HE pacTeKaHHA TOKa
HaOmrJaeTcA MOBBINIEHHE H BRIPABHHBAHHE MOTEHIHAIOB Ha MOBEPXHOCTH ILIO-
mankH. B pesyasTaTe CHHAAeTCA HalpAKEHHE NPHKOCHOBEHHA H. CIEJ0BATEllb-
HO. ITOBBIIMAeTCA 0€30MacHOCTh pabOTAaIIIHX Ha 3alHINaeMOH IUTOMAKE TF0IeH.

ITpu pasMemeHHH 3IEKTPOJOB Ha pacCcTOAHHH He Oomee & — 10 M apyr or
Ipyra MakCHMAalbHBIE 3HAUEHHA HANPAKEHHA MPHKOCHOBEHHA B 3TOM CIy4Yac He
MPEBBICAT JOMYCTHMBIX YPOBHEH.

Ha npennpHATHAX NPH BRIIOIHEHHH 3alIHTHOTO 3a3€MISHHA B 3a3eMIIAIOIMHX
YCTPOHCTBAX HCIIOIB3YIOT €CTECTBEHHBIE 3a3€MIHTEIH H HCKYCCTBEHHEIE.

B kauecTBe ecmecmeernbix 3a3emaumenetl MOKHO HCIIONB30BaTh: Pa3IHYHbIE
META/UIOKOHCTPYKIIHH 31aHHH, HMEIONIHE COSIHHEHHE ¢ 3eMICH. apMaTypy Ke-
ne300eTOHHBIX KOHCTPYKIIHH CBHHIIOBBIE 000T0YKH IIPOI0KEHHBIX B 3€MIe Ka-
Oenel. BOJONMPOBOAHEIE H APYTHE MeTAaLTHYECKHe TPYORL, 3a HCKIIOUEHHEM TPY-
GompoBOIOB A7 FOPHOYHX KHIKOCTEH. TOPOYHX HIH B3PEIBOONACHBIX I'a30B. a
TakKe TPYOOIPOBOIOB, MOKPEITEIX H30ANHEH AT 3alTHTE 0T KOPPO3HH.

J1q uckvecmeenHsix 3azeatumeneti IpEMEHA0T 00bBIYHO BEPTHKAIBHEIE H I'0O-
PH30HTAIBHBIE IIEKTPOILL. B KauecTBe BEPTHKATBHEIX 3IeKTPOJ0B HCIIOIB3VIOT
3AI0KEHHBIE B 3€MII0 CTalbHEIE TPYOBI, CTAlbHBIE YTOAKH, MeTaNTHUECKHE
CTEpPKHH, CTAIbHBIE NIPYTKH H T. II. /114 cOeTHHEHHA BEPTHKAIBHBIX 3TE€KTPO/IOB
HCIOIB3VIOT MOIOCOBYIO CTAIb HIH KPYITIBIE CTANBHEIE IPYTKH.

B cootBercTBHE ¢ TpeOoBaHHAMH [IpaBHI ycTpoHcTBa 3IEKTPOYCTAHOBOK
KOHTPOIb CONPOTHBIECHHA 3alIHTHOTO 3a3eMICHHA NPOBOIAT IIepe] BBOIOM 3a-
3EMIICHHA B 3KCILTyaTallH H IEPHOIHIECKH. HO HE PekKe 0HOTO pas3a B roJl.

Bomnpocsl k padoTe

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

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

3. B KakoM caydae H HacKOJIBKO MOZKET CTaTh ONAacHBIM IPHKOCHOBEHHE Ue-
M0BeKa K KOPIYCY H30IHPOBAHHOH OT 3eMIH 31eKTPOYCTAHOBKH ?

4. KakoB OpHHITHN IeHCTBHA 3allIHTHOTO 3a3€MIEHHA?

5. KakuMm crioco®oM IIpH 3aMBIKAHHH HA KOPIIYC MOKHO YMEHBIIHTE IOTEHIIH-
a’ 3a3eMIeHHOro obopyaoBaHHA?

6. ITpu 3aMBbIKaHHH (pa3Bl HAa KOPITYC 3a3eMJIEHHOH YCTAHOBKH OT Y€T0 3aBHCHT
BENHYHHA HANPAKECHHA IPHKOCHOBEHHA?

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

8. Ilpn kakoH MHHHMAIbHOH BEIHYHHE HANPAAKEHHA MEPEMEHHOTO TOKA BO
BCEX CIIVYaAX CIIeIYeT BBIIIONIHATE 3alIHTHOE 3a3eMiIeHHe?

9. Uro coboH IpeAcTaB/IfgeT 3a3eMAIoINee YCTpoicTBO? KakHe pasmHyaroT
THIBI 3a3eM/AKONTHX YCTPOHCTB?
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10. Yto co0oH mpeacTaBiIdeT IPYINOBOH 3a3eMIHTeNb” KaKOBEL €ro mpeHMy-
IIeCTBA NIEPEI OTHHOYHBIM?

11. KakoBBI IOCTOHHCTBA KOHTYPHOTO 3a3eMIIARINero ycTpoiicTea? Ha kakom
PacCTOAHHH OPYT OT Apyra clIedyeT paclloilaraTe B HEM 311eKTpoIbl?

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

13. YUTo HCIOTIB3VIOT B KAUECTBE 3MEKTPOI0B HCKYCCTBEHHBIX 3a3eMIHTEneH?

14. Kakoi BeIHYHHEI JOKHO OBITH CONPOTHBIEHHE 3alHTHOIO 3a3eMISHHA
ycTaHOBOK HanpaxeHHeM 10 1000 B? Kak gacTo 0HO JOJLKHO KOHTPOIHpOBaTheA”

15. OT BeIHIHHHI KaKOT0 MapaMeTpa 3aldHTHOTO 3a3eMISHHA 3aBHCHT 3(dek-
THBHOCTB €ro aeicTBHA? Kak 9acTo 3TOT napaMeTp JoJIKeH KOHTPOIHPOBaThCA?

16. Kak m3MeHHTCA HalpsAKeHHE IPHKOCHOBEHHA C YBEIHYEHHEM PacCTOAHHA
MEXIY YEI0BEKOM H 3a3eMIHTenem?

JlabopatopHasa padora Ne 4
Hccaenoranne 3(p(peKTHBHOCTH JTeiicTBHA 3aHYIeHHA

[le1p padoTel — HecleqoBaTh 3(QdeKTHBHOCTh AeiicTBHA 3aHY/ISHHA B TpeX-
(ha3HOMH YeTBIPEXIPOBOIHOMH CETH C IMTyX03a3eMICHHOH HeHTpalbio.

EDRTRHE TeopeTHUYEeCKHE CBeIeHHH.

3(’.‘1’-{1'.?{??-“.’6 — 3TO HNpedHaMcpcHHOC 3ICKTPHYCCKOS COCIHHCHHE C HYIICBBIM
S3AaIHTHRIM IIPOBOJHHKOM KOPIIYCAa H JPYTHX METATTIHUYCCKHX HCTOKOBCIVIITHX
qacTel INEKTPOYCTAHOBKH, KOTOPBIC MOI'YT OKa3aThCA IO HAIIPAKCHHEM (pHC. .3).
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Puc. 3. IIpaHIIHNIHATBHAA CXeMa 3aHYIeHHA

Hvneeviv s3aupummusiv npoeooruxom PE Has3plBaeTcA INPOBOOHHK. COEIHHA-
HOIIHH 3aHYIA€MBI€ YacTH, HallpHMeEp. KOPIIYC 3JIEKTPOYCTAaHOBKH C IIIyXO03a3eM-
JIeHHOH HeHTpaIb CETH.
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IvxozazeanenHoll Helimpalsio Ha3plBaeTCA HEHTpalbHAad TOYKA OOMOTKH HC-
TOYHHKA TOKa (Tpex¢as3HOoro reHepaTopa HIH TpaHc(opMaTopa). MPHCOSIHHEH-
Had K 3a3eMJIHTENK HEMOCPEICTBEHHO HIIH YE€PE3 MaJI0€ CONPOTHBIEHHE R,

Hynepoil 3aliUTHEI MPOBOIHHK CIEAVET OTIHYATE OT HV1€8020 nposood N,
KOTOPBIH Takke COeJHHEH C INIYyX03a3eMIeHHOH HeHTpalnplk. HO OpelHa3HauyeH
1A THTAaHHA TOKOM 31IEKTPo000pYI0BaHHA.

3aHYIIeHHE NPHMEHASTCA M1IA YCTPAaHEHH:A ONacHOCTH MOpakKeHH:A TOKOM B
clydae NMPHKOCHOBEHHA K MeTa/LTHYECKHM HETOKOBEIYIIHM YacTAM 3IeKTPOoyC-
TAaHOBOK. OKa3aBIIHMCA O] HAIPAKEHHEM BCIEICTBHE 3aMBIKAHHA Ha KOPIIYC.

3avbiKariie Ha KOpnyve — CIyYaiHOE 3NMEeKTPHYECKOEe COeJHHEHHE TOKOBEIY-
el 9acTH ¢ METAITHYECKHMH HETOKOBEIYIITHMH YaCTAMH 3IEKTPOYCTAHOBKH.

OcHoBHAaA NpPHYHHA 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, MIPHKOCHOBEHHE K 3MEKTPOVCTAHOBKE OY/IeT Tak e OIacHO, KakK H
K (hasHOMY MPOBOIY — UETOBEK MOKET OKa3aThCA IM0J] HalpAKeHHEM MPHKOCHO-
BeHHA Upy MIPaKTHIECKH PAaBHBIM (a3HOMY HampAAeHHI0 ceTH — 220 B.

O0GnacTe MpHMEHEHHA 3aHVISHHA — Tpex(a3Hble YeTBIPEXMPOBOIHBIE CETH C
IyX03a3eMICHHOH HeATpaapro HanpaxeHHeM 10 1000 B.

Ipuryun oeficmens 3aHyIeHHA — NpeBpalleHHe 3aMBIKaHHA Ha KOPIIYC B OI-
Hoda3HOe KOPOTKOe 3aMBIKaHHe Me&KIY (ha3off H HYIEBBIM 3aIIHTHBIM IPOBOI-
HHKOM, B pPe3yIbTaTe uero cpadaTblBacT MaKCHMalbHaid TOKOBad 3allHTa — [171aB-
KHE NpeJOXpPaHHTEIH HIH aBTOMATHYECKHE BBIK/IKOYATENIH., H 00ecIedHBacTCA
ABTOMAaTHYECKOE OTK/IHUEHHE TIOBPEK/IEHHOH YCTAHOBKH OT ITHTAKOIIEI CEeTH.

Hasnaveriue HYIEBOT0 3alIHTHOTO IMPOBOJHHKA — CO3JaHHE 3IEKTPHYECKOH
IEMH C MAIIBIM COMPOTHBIEHHEM, YTOOBI TOK KOPOTKOTO 3aMbIKaHHA [, 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 Oonblle HOMHHATBHOTO TOKA [IaBKOH BCTABKH
IpeIoXpaHHTENA HIIH PACUEIHTEIA ABTOMAaTHUYECKOTO BEIK/THOYATENA.

CKOpOCTE OTKIIOUEHHA 3MEKTPOVCTAHOBKH ¢ MOMEHTA IOABISHHA HaIpsiKe-
HHA Ha KOPIIYCE COCTAaBIAET 5 — 7 ¢ IPH 3alHTE 3IEKIPOYVCTAHOBKH IIaBKHMH
IpeIoXpaHHTENAMH H | — 2 ¢ OpH 3alIHTe aBTOMATHYECKHMH BEIKTHOUATEIAMH.

Jn4a yMeHbpIIeHHA ONAaCcHOCTH IOpakeHHA TOKOM, BO3HHKAIOMIIEH B ciIyvdae 00-
PEIBE HYIEBOTO 3allHTHOTO NMPOBOJHHKA PE H 3aMBIKAaHHH (pa3bl Ha KOPIIYC yCTa-
HOBKH 3a MecToM o0OpbelBa (pHC. 4). HYIE€BOH 3alIHTHBIH NPOBOIHHK 0KEH
HMETh ITOBTOPHOE 3a3eMIIeHHE R,

[Tpu caydafiHOM 00pbIBE HYIEBOI0 3allHTHOTO MIPOBOJHHKA H 3aMBIKAHHH (a-
3bl HA KOPIIYC VCTAHOBKH 3a MECTOM OOpBIBa OTCYTCTBHE MOBTOPHOTO 3a3eMIIe-
HHA NPHBEIET K TOMY, UTO KOPIYCa BCEX YCTAHOBOK 3a MECTOM OOPBIBA OKAKYTCA
I10J HAPAKEHHEM OTHOCHTEIBHO 3eMIH PaBHBEIM (pasHOMY HalpPAAKeHHIO ceTH Uy,
DTO HanpsKEHHE, OIlacHOe NIA YeloBeKa, OyIeT CyIecTBOBAaTh IIMHTEIBHOE
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BpeMA. MIOCKOIBKY MOBpPEKIeHHAA VCTAHOBKA aBTOMATHUECKH He OTKIHOYHTICA H
ee OyaeT TpyaHO 0OHAPYKHTE CPeIH HCIPABHEBIX. YTOOB! OTKTHUHTE BPYIHYH).

Us I

Puc. 4. Coyvaii 3aMBIKaHAA a3kl Ha KOPIIVC IIPH 00pBIBE HYJIEBOTO
3aI0HTHOTO MPOBOIHHKA B CETH C €r0 MOBTOPHBIM 3a3eMIEHHEM

Ecnn xe HyneBOH 3allHTHBIH IIPOBOJHHK OyIeT MOBTOPHO 3a3€MIIEH. TO IPH
€ro o0pEIBE COXpPAHHTCA LIENb TOKA YEPE3 3EMIIK0., B PE3YIBTATE Yero HallpAKCHHE
3aHYI€HHBIX KOPIYCOB 3MEKTPOYCTAaHOBOK., HAXOJAIMMHXCA 3a MeCTOM OOpEBIBa.
CHH3HTCA HNpHOTH3HTEIbHO H0 0.5 Uy ClemoBaTelbHO. MOBTOPHOE 3a3eMICHHE
3HAYHTEIBPHO YMEHBIIAeT ONACHOCTh IOPakeHHA TOKOM IPH OOpBIBE HYIEBOTO
3alHTHOTO MPOBOIHHKA. HO HE MOKET VCTPAHHTH €€ IMOIHOCTERIO.

B cBA3H ¢ 3THM Tpedyercd TImaTelbHaA MPOKIalka HYJIEBOTO 3allIHTHOTO IpPo-
BOJHHKA. UTOOBI HCKIHYHTh BO3MOKHOCTE ero odpseiBa mo qwdoi npuunHe. [1o-
3TOMY B HYJIEBOM 3alIHTHOM IIPOBONHHKE 3allpeIlaeTcA CTABHTb IIPeJoXpaHHTE-
TH. pyOHIBHHKH H IPYTHE OPHOOPEL. KOTOPBIE MOT'YT HAPVIIHTE €r0 ET0CTHOCTE.

Bonpocel k padore

1. Yrto Takoe 3aHyIeHHEe? B KaKHX 3I€KTPHUYECKHX CETAX OHO MpPHMeHAeTCA?

2. Uro HaspIBaeTCA HYJIEBBIM 3alIHTHRIM NpoBOoAHHKOM? Uem Hymepoi mpo-
BOJI OTTHYAETCA OT HYJIEBOTO 3alTHTHOTO MPOBOIHHKA?

3. KakoBo Ha3Ha4Y€HHE HYJIEBOr'0 3alIHTHOIO IPOBOJHHKA?

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

5. YUro Takoe 3aMBIKaHHE Ha KOPIYC 3eKTpoyCcTaHOBKH? KakoBa OCHOBHAaA
[IPHYHHA 3aMBIKAaHHA Ha KOpIryc?

6. B ciy4uae 3aMBIKaHHA Ha KOPIIYC H OTCYTCTBHA 3aHYJIEHHA IO KaKHM Ha-
IPAKEHHEM MOKET OKa3aThbCA Y€I0BEK, IPHKOCHYBINHCE K KOPIIyCy?

7. Kakop npHHUHI OeHCTBHA 3aHyIeHHA? Kakoe H3 yCTpPOHCTB MaKCHMAlIb-
HOH TOKOBOH 3aITHTHI o0ecnevnBaeT OOIBIIVED Ge30MacHOCTE?
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8. Kakmne ycTpoiicTBa HCIIONB3VIOTCA B KauecTBe MaKCHMAIBHOH TOKOBOH 3a-
muTE? KakoBo BpeMdA cpadaTbIBaHHA KaKI0T0 H3 VCTPOHCTB?

9. OT Kakoro mapaMeTpa HYIE€BOTO 3alIHTHOTO MPOBOJHHKA 3aBHCHT 3(dek-
THBHOCTH J€HCTBHA 3aHYJIEHHA

10. Kakop OyIer myTe TOKa B ClIyuae 3aMbIKAHHA Ha KOPOYC 3aHYIESHHOH
3IeKTPOYCTAHOBKH?

11. Kakoii (akrop ompenendeT CKOpPoCcTh cpadaThIBaHHA 3amuTH? Kakoil Be-
JTHYIHHEL 3TOT (haKTOp JOKeH OBITh coriracHo TpedboBaHHAM [IV3?

12. C ydeToM pe3yIbTaTOB MPOBEISHHBIX HCCISIOBAHHH HA30BHTE ()aKTOPEL.
OT KOTOPBIX 3aBHCHT 3 ()eKTHBHOCTE JeHCTBHA 3aHYICHHA.

13. C KaxkoH Uenpl0 HYIeBOH 3allHTHEIH IPOBOIHHK TOLKEH HMETh [IOBTOPHOE
3a3eMiIeHne?

14. 3a cuer yero yMeHbpIIAeTCA ONIACHOCTD HNOpPakKeHHA TOKOM IIPH 0OpEIBE HY-
JIEBOT'0 3alIHTHOI'O IIPOBOJHHKA, HMEHIIEro IOBTOPHOE 3a3eMIeHHe?

15. B cnyuae oOpEIlBa HYIEBOTO 3alIHTHOrO MPOBOIHHKA., HMEHINEro IOBTOP-
HOE€ 3a3eMIeHHe, IPH 3aMbIKaHHH Ha KOPIIyC KakoB OyaeT myTh Toka? [louemy He
cpadaTeIBaeT TOKOBAA 3amIHTa’?

16. IloueMy B HyJI€BOM 3aIIHTHOM IIPOBOJHHKE 3alpellaeTcd YCTaHABIHBATh
[IPEeIOXPAHHTENTH, BEIKTIOYATENH, PYOHIBHHKH?

JlabopatopHaia padota Ne 5
HccaenoBanue 3 1eKTpode30MacHOCTH TpexX(pa3HBIX ceTeil
nepeMeHHOr0 ToKa HanpsizxkeHreMm 10 1000 B

Ilenp padoTel — HCCIEA0BATE OHNACHOCTE MOPAKEHHA 3ISKTPHYSCKHM TOKOM
IpOMBINLTeHHOH 9acToTH (50 ') B Tpexa3HbIX ceTAX HampsaxeHHeM 10 1000 B.

KpaTkne TeopeTH1ecKHe CBeleHHSA

Bcee cayuan nmopaxeHHA 4eT0BEKA TOKOM ABIAKTCA PE3YABTATOM 3aMBIKAHHA
3MeKTPHYSCKOH IeMH Uepe3 Teno UeloBeka HIH. HHaue TOBOPA, pPe3yIbTaTOM OI-
HOBPEMEHHOTO IIPHKOCHOBEHHA Y€I0BeKa K IBYM TOYKAM LElH TOKa, MEKIY KO-
TOPBIMH CYMIECTBYET HallpAKEHHE — HaNIpA/KeHHE MPHKOCHOBEHHA.

OmnacHOCTh MOpPakKeHHA TOKOM OIIEHHBASTCA PATOM (AaKTOPOB, CPEIH KOTOPBIX
IIaBHOE MEeCTO 3aHHMAET BeTHUHHA TOKA, IPOXOJAINEro Yepes TEN0 UYeIoBeKa.

OmacHBIM HEOTIYCKAKIIHM CUHTAeTCd MepeMeHHBIA Tok yacToTold 50 [ cH-
ot 10 — 15 MA u Gonee. [IpH nIpoxXokIeHHH TaKOI'0 TOKA Yepe3 TEI0 BO3HHKAKT
CYJIOPOTH MBIIIII, H YeT0BEK He MOKET CaMOCTOATETbHO pa3ikaTh PYKY. B KOTO-
poii 3a7KaTa TOKOBeIyIasA J4acTh.

Tok cumoii 25 — 50 MA NPHBOIHT K HAPVIIEHHIO IeATEIbHOCTH JerkuX. [Ipn
JTHTETBHOM BO3CHCTBHH 3TOTO TOKAa — HECKOIBKO MHHYT — BO3MOKHO MpeKpa-
IIeHHE JbIXaHHA H, BCIEICTBHE 3TOI0, OCTAHOBKA Cepla.

Tok cumoit 100 MA vyike gepes 1 — 2 ¢ MOKET BBI3BaTh QHOPHILIAIIHIO CepIla
— XAOTHYeCKHE pa3HOBPEMEHHBIE COKpall€HHA BOJIOKOH CepIevYHOH MBIIIIIEL
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(bubpu1a). B pesynapTaTe cepire mepecTaeT HOPMaTIbHO COKpamiaThCca. H KPOBO-
obpaleHHe B OpraHA3Me MpeKpaniaeTca, IT0 MOKEeT cTaTh NPHIHHOH CMEpPTH.

B coyuae BKIIOUSHHA UeTOBEKA B IMEKTPHUECKYEO IEMb BeTHUYHHA TOKA, TIPO-
XOJAMIEro 4epe3 ero Temo. 3aBHCHT OT pAda ()aKTOpOB: CXeMbl BKIKOUEHHA delno-
BeKa B IIelb. CXEMBI CeTH. pPekHMa ee HeHTpalH. HanpAKeHHA CeTH. CTeNeHH
H30AOHH TOKOBEIYIODHX HacTell ceTH — (pa3HbIX mpoBoI0B ((a3) 0T 3eMIH. BEIH-
YHHBI €eMKOCTH ()a3 OTHOCHTEIBHO 3e€M/IH H IPYTHX (paKTOpPOB.

J14 nHTaHHA 3JIEKTPOYCTaHOBOK HampaxeHHeM 1o 1000 B npHMeHAIOT aBe
cXeMBl Tpex(da3HBIX 3ITeKTPHUSCKHX CeTeH: TPEeXMpOBOIHYVIO ¢ H30IHPOBAHHOM
HeHTpalbl H YeTBIPEXIIPOBOIHYIO C IIIyX03a3eMISHHOH HEHTpaIbk (pHC. 5).

Ug Up
i (] e el
=

) ; I b
| c

Lot I |
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a) 6)
Puc. 5. Cxemsl TpexdaszHOil ceTH: a — TPEXIIPOBOJHOH C H30THPOBAHHOIM
HEHTpalnpr:; O — 9eTBIPEXIIPOBOJHOH € INTYX03a3eMIEHHOH HeHTpalbio

SN SR NN AN TN AN A AN S N

Heiimpanso Ha3piBaeTcAd HEHTpalbHaA TOYKAa OOMOTKH HCTOYHHKA TOKA. Ha-
IpHMep. TeHepaTopa HIH TpexXdasHoro TpaHchopMatopa *. O6MoTKa MHOTO]A3-
HOTO HCTOYHHKA 3HEPTHH B 3TOM CIy4dae J0IKHA OBITh COSIHHEHA B CHMMETPHU-
HVIO CXEMY «3Be31a».

HzoaupoeanHoll Helimpaisro Ha3bIBaeTCA HeHTpadbHaA ToUKa 0OMOTKH HC-
TOUHHKA TOKa (TpaHchopMaTopa HIH FeHepaTopa). He CBA3aHHAA ¢ 3eMIeH HIH
CBA3aHHAA C 3a3eM/LAIOIIHM YCTPOHCTBOM 4Yepe3 alllapaThl. HMEKIOHe O0IBMIOe
COMPOTHBIEHHE — HHAYKTHBHBIE KAaTYIIKH. BO3IVINHBIE IPOOHBHBEIE Hpeaoxpa-
HHTEIH; TPaHC(HOpPMaTOPHI HalpAKeHHA.

I 1vxosazenmnentoll Helimpaisio Ha3blBaeTcA HeHTpalbHad TOUYKa 0OMOTKH HC-
TOYHHKA TOKa (reHepaTopa HIH TpaHcGopMmaTopa). IPHCOeIHHEeHHad K 3a3eM-
MARIIEMY YCTPOACTBY HENMOCPEACTBEHHO HIIH YEPE3 MAIOe COMPOTHBIEHHE 7y,

* Ha pHCyHEAaX IOKAa3aHBl TOTBKO BTOPHYHBIE OOMOTKH TPaHC(OPMATOPOB. IHTAFOITHX
paccMaTpHBasMBle ceTH. Kpone Toro. pacnpeIeiIcHHBIE 10 ATHHE NPOBOIA CETH AKTHBHOE CO-
OPOTHBASHHE H30MANMH F H €MKOCTH (Pa3 OTHOCHTETRHO 3eMnu C HA cXeMAaX MPeICcTABISHE
COCPETOTOUECHHBIMH 3 TEMEHTAMH.
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ITpu skcmayatamue TpexXdasHeIX ceTell HamOodee XapaKTepPHBIMH CXeMaMH
BETIOUEHHA YelTOoBEKa B II€Mb ABIAKOTCA JBE CXEMBI: MEKIY IBYMA (hasHBIMH
MPOBOJAMH — OeVXghasHoe exnioverle, MKy Gha3HeIM IPOBOIOM (d, b HIH ¢) H
3eMIeH — o0HoghasHoe extioyerie. Bo BTOPOM clIyiae MpeamnoaaracTcd HaTHIHE
37eKTPHUSCKOH CBA3H MEKIY CEThIO H 3eMIeH. HalpHMEDP. Uepe3 3a3eMIcHHE Hel-
TPaIH ¥, WIH HECOBSPIICHHEYI H3OMAIHIO IPOBOIOB CETH OTHOCHTEIRHO 3¢MITH.

JByx(a3Hoe BKIIOUeHHE O0JIee 0MMacHO. MOCKOIBKY K TeTy dYeloBeKa IMpHKIa-
IpIBaeTcA HaHOOIBINEE B JaHHOH CeTH HampAKeHHE — MTHHEHHOe U, a TOK. mpo-
XOAIIHHA 4Yepe3 Telo 4YeloBeka [, 0Ka3blBajACh HE3AaBHCHMBIM OT peKHMa HeH-
TpalIH. COMPOTHBISHAA 00VBH H II07a. TAKKE HMeeT HaHOOIbIIee 3HAUCHHE:

Ie =Un/Ry, (7)
rae U; — IHHeHHOS HaNpMKeHHe — HaNpPOKEHHE MEKIY (Ga3HBIMH IPOBOJaMH
(cM. puc. 5). paBHOE 3 Us. B: Uy — azHoe HanpAAKeHHE — HaPA/KEHHE MEKITY
HAYaI0M H KOHIIOM OJTHOH OOMOTKH HCTOYHHKA TOKA HIH MeXKTY (a3HBIM H HY-
JIeBBIM mpoBogoM N. B: Ry — COIpPOTHBICHHE Tela UeaoBeka. OM.

Onxoda3Hoe BKIHOUYEHHEe MPH TMPHKOCHOBEHHH K OJHOH H3 (a3 ceTH MpomHc-
XOJHT 3HAUHTETBHO Yallle, HO OHO MEHee OMacHO. YeM IByXda3Hoe. MOCKOIBKY
HalpsKeHHe, M0J KOTOPHIM OKa3bIBaeTcd Uel0oBeK. He NpeBblmaeT (a3HoTo.
CrnenoBaTenbHO. MEHBINE OVIET TOK. IPOXOIANIHH Yepe3 TEI0 YeI0BEKa.

Kpome Toro. Ha BeIHUHHY 3TOT0 TOKA BIHAIOT TaK/Ke: Pe/KHM HeHTpalH CeTH.
COIPOTHBICHHE H30IAIIHH H eMKOCTh (ha3HBIX MPOBOJOB OTHOCHTEIBHO 3€MIH.
COIPOTHBICHHE 00VBH H 110714, Ha KOTOPOM CTOHT UeT0BEK, H APYTHE (haKTOPHL.

B Tpexda3HBIX ceTaX ¢ TIyXo3a3eMIeHHOH HeHTpaasio MOTEHIIHAT HeHTpalh-
HOH TOYKH HCTOYHHKA TOKa OIH30K K MOTSHIHATY 3eMIH. IIo3ToMYy OpH HOpP-
MaTbHOM peKHMe padoThl Takoi CeTH B CIydYae MPHKOCHOBEHHA K OHOH H3 (a3
(pHC. 6) uenoBek momajaeT noj (pasHoe HampaxeHHe Uy H CHIA TOKA. IPOXOIA-

Mero Yepes3 TCIO YSI0BCKa H COMMPOTHRBIICHHE 3a3CMIICHHA HefITpElIH Fa- ﬁy,E[ET
()
[o=—_% . (8)
Ry + 1,
Usp
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Puc. 6. IIpHKOCHOBEHHE UeToBeKa K (a3HOMY MPOBOIY TpexdazHoH
YeThIPEXIIPOBOIHOM CETH ¢ IIyX03a3eMICHHOH HEHTpalIblo
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Kak mpaBHmO0, COMpOTHBIEHHE 3a3eMISHHA HeHTpalH 7, = 10 OM: compoTHB-
JIEHHE K€ Tela YeloBeKka Ry B pacueTaxX NpHHHMAaKT paBHBEIM 1000 OM. Crnenosa-
TenbHO, 0e3 0onpmol OMHOKH B YPaBHEHHH MOKHO IpeHeOpeub 3HAYSHHEM /'y H
CUHTATh, UTO MPH MPHKOCHOBEHHH UeT0BeKa K OTHOH H3 (a3 ceTH ¢ TIyxXo3a3eM-
JEeHHOH HEeHTPaIblo TOK, MPOXOIAINHHA YePe3 €T0 TEI0, PABEH

Iy = Uy/Ra. (9)

B paccMmoTpeHHOM ciyyae GOMBINOE 3HAUEHHE 14 YMEHBIIEHHA OMacHOCTH
[OPaKEeHHA TOKOM OyIeT HMETh COIPOTHBIEHHE 00VBH Fos H COIIPOTHBIIEHHE I10-
1a 7. TAK KaK OHH BRIKYAKTCA IOCIEIOBATEIBHO C COINPOTHBIEHHEM Tela de-

moBeka. C VHCTOM 3THX COH]JOTIIBJIEHHIL:I (bOpM}'JIﬂ 014 TOKAa IIPHHHMACT BHI
Ys
fy=5—F——. (10)
RE{ +7 of + 7 m

B ciIvuae NpHKOCHOBEHHA UeloBeka (pHC. 7) K ogHOH u3 ¢a3 TpexdasHoi ce-
TH C H30IHPOBAHHOH HelTpanpk (HampHMep. (ase ¢) TOK OpOTeKaeT OT MecTa
KOHTaKTa. KaK H paHee. Uepe3 pyKy. Teao. 00yBb, 0T H OJJHOBPEMeHHO — Uepe3
HECOBEPIISHHYI0 H30/IAIHI0 (a3HBIX IPOBOI0B K ABYM ApYruM dazam (a u b).
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Puc. 7. IIpHKOCHOBEHHE UeT0BeKa K (pasHOMY MpPoBOIY
Tpexda3HOH CeTH ¢ H30THPOBAHHOH HEHTPAIbIO

Ecnn o0yBb H 101 TOKONPOBOAAIIHE, TO B Tpex(a3HOH CeTH ¢ H30IHPOBaH-
HOH HeHTpalbl BeIHYHHY TOKA, IPOXOJAINEro 4epes3 Telo deloBeKa, B ciIydae
TMIPHKOCHOBEHHA K OJHOH H3 (a3 B mepHOJ HOpPMAaTbHOH paboTHI CETH OMpeIens-
10T CI€IYHITHM BhIpaKeHHEM

7, =%, 1 , (11)
Ry r(r +6R,)
1+
OR; (1+r°w’ C%)

rac 7 — COIIPOTHBICHHE H30JIALHH IIPOBOIa OTHOCHTC/IIBHO 3CMIIH. Om: C — em-
KOCTE IMpOBOTa OTHOCHTCIBHO 3CMIIH. D.

Jlna YIIPOIICHHA COMNPOTHBICHHE H3IOMAIIHH H E€MEKOCTE HNpOBOOOBE OTHOCH-
TCIBHO 3CMIH IIPHHATHI OJHHAKOBBIMH OJIA BCCX IIPOBOOOB CCTH. Fg = Fp — 1 = I,
Ca=Cp=C.=C.
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B BO3IyNIHEIX ceTAX HeOoIpmIoH NPOTAXKEHHOCTH eMKOCTh (DasHBIX POBOIOB
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, YTO IPH OJHO(A3HOM BKIHYEHHH B
CETh C H30IHPOBAHHOH HEHTpaJbl0 BEIHYHHA TOKA, MPOTEKAIIEr0 Yepe3 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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KoMmeHcanHs eMKOCTHBIX TOKOB

[TpH TmpPHKOCHOBEHHH K OJHOH H3 (a3 TpexdasHoil ceTH ¢ H30IHPOBAHHOH
HEHTPAIbIO CHIA TOKA. [IPOXOJAINETO Yepe3 TEN0 YEN0BEKA, KaK OBLIIO OTMEYEHO
BBIIIE, 3aBHCHT HE TOIBKO OT COMPOTHBISHHA H30AIIHH MPOBOJOB. HO B 3HAUH-
TeTbHOH Mepe H 0T €MKOCTH IIPOBOI0OB CE€TH OTHOCHTETHHO 3€MIH [CM. ypaBHe-
HHe (11)]. B xa0enpHEIX H pa3BeTBICHHEIX CeTAX OOIBINOH MPOTAKEHHOCTH €M-
KOCTB (pa3HBIX MPOBOI0OB OTHOCHTETRHO 3eMmH C BechbMa BelHKa. CemToBaTemsb-
HO. B TAKHX CETAX €MKOCTHOE€ COIPOTHBIEHHE X MAIO. H B CIy4ae IPHKOCHOBE-
HHA K ¢a3ze cHIa TOKa. IPOXOJAMIETO Uepe3 Teno YeToBeka. [cM. ypaBHeHHE (13)]
MOJKET JOCTHIATh ONACHOH BEIHYHHEBI TaKe, €CIIH COIPOTHBIEHHE H3OIAIHH
MIPOBOJOB 7 IPHHATH OECKOHEUHO DOIBINHM (7 = ).

B nenax obecnieueHnsa 06e30MaCHOCTH MPH CIyYalHOM MPHKOCHOBEHHH YEO-
Beka K (pa3HOMY MpoBOAY (HampHMep. ). odIazarmimeMy OOIBIIOH €MKOCTBIO
OTHOCHTEIBHO 3eMIH (. (pHc. 11) BeMTHUHHY TOKA. MPOXOIAIIEro Yepes Teno. Iy
VMEHBIIAKT 3a CUEeT KOMIEHCAIHH €MKOCTHOH COCTaBIAKINEH ToKa /o ¢ IOMO-
IIbK0 HHIVKTHBHOH KaTYIOKH Ly BKIOUAEMOH MEXKTY HeHTpalbHOH TOUKOH HC-
TOYHHKA TOKAa H 3eMIIeH.

R,
fq | asl
T T fui ———
ir& IL

TR R PRI IR T I RIS IS
e —— i —-"J

Iy=1I1+1, Ie

Puc. 11. Cxema KxoMIOeHCAIIHH €eMKOCTHOTO TOKA:
LK — KOMIICHCHPYHOIAA KaTVIODKda HHIYKTHBHOCTH,
R, — aKTHBHOE COIIPOTHBIICHHE KaTYIIIKH

ITHOVKTHBHOCTD Ly BMECTE ¢ €MKOCThEO MpoBOa0B ceTH C obpa3zyeT komeba-
TelbHBEIH KOHTYp. Temeph B cIyduae MPHKOCHOBEHHA K (Da3sHOMY MPOBOAY TOK.
NPOXOIANTHA Yepes TEI0 UYeNoBeKa. [q OVIeT

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

rae Ia — dKTHBHAaA. I}; — HHIVETHEHAA H IC — €MKOCTHaA COCTaB/IAIOIIHE TOKa, A.
AKTHBHaA COCTABIAKOINAA TOKa [, 06}’C.—IOBHEHH AKTHBHBIMH IIOTEPAMH B Ka-

TVIIKE HHOVKTHBHOCTH Lyn MMOTEPAMH Ha THCTEPE3IHC B CCPACYHHKE KaTyIIKH.

HHIYKTHBHAA IL H ¢eMKOCTHaA IC COCTAB/IAIONINE TOKa — HanHuHeM L u C.
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Ecnn HHAYKTHBHOE CONPOTHBICHHE KOMIEHCHPYIOIIEH KaTYImKH X7 = ol
noJ00paHo paBHBIM IOTHOMY €MKOCTHOMY CONPOTHBISHHK (a3HEIX IIPOBOIOB
ceTH x¢ = 1/3mC, T. e. BHINONHASTCA YCIOBHE

Wl = > 13
o3l (13)

TO B KoJe0aTeIbHOM 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 cocTapidromel Iy = [, 9T0
3HAUYHTEeIbHO MeHBIIe, 9eM B CeTH Oe3 KOMIeHCAllHH eMKOCTHOH COCTaBIAIOm e,
TaK KaKk aKTHBHOE CONPOTHBIEHHE KOMIIEHCHPYIOMEH KaTyIIKH R, 3HAUHTEIbHO
GoIBIIe €eMKOCTHOTO COMPOTHBISHHA MPOBOIOB X (Ry » X¢).

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

1) monHaA kommeHcauud I; = ¢ : KOTJa TOK. IPOXOMAIIHH Yepes Telo YeI0Be-
Ka. /o paBEH TOJIBKO aKTHBHOMH COCTABIAROMEH [q =1,

2) HemokommeHcanusa I; < I¢ | HHAYKTHBHOE CONPOTHBICHHE KAaTYIIKH Xf
OomplIe eMKOCTHOTO COIIPOTHBISHHA IPOBOIOB CETH X &

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

B IBYX mocieIHHX CIyUadx CHIa TOKa, MPOXOIALIEro depe3s TelIo YeI0oBeKa,
Oymer Oolpllie, YeM IPH MOTHOH KOMIIEHCAIIHH €EMKOCTHOH COCTABIAIOINEH TOKA.

HegoxoMnencanus o I=1Ia nepexoMneHcaud o

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

Bonpocsl k padoTe

1. Uto Takoe HeHATpane? Kakas B 3TOM cIydae NPHMEHASTCA CXeMa COeIHHe-
HHA 00OMOTKH HCTOYHHKA TOKa?

2. Kakme OpIBaOT cXeMBI BKIIOUYEHHA deloBeKa B TpexdasHyio ceTh? Kakoe
H3 BKIKUYEHHH fo1ee onacHo?

3. Ilpu kakoi cxeme BKIHOHYEHHA YeloBeKa B TpeXdas3HyI0 CeTh YTpauHBaeT-
¢4 3al0HTHAA POJIb CONPOTHBIEHHA I10JIa H 00yBH? O0BACHHTE.

4. Kaxkoit dhakTop ABIASTCA TTABHBIM NIPH OIIEHKE OMACHOCTH MOpakeHHA TO-
koM? OT KakHX (aKTOPOB 3aBHCHT €T0 BETHTHHA?
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5. Kakoil MHHHMAaJIBHOH CHJIBI TOK dacTOoTOH 50 'l cuHTaeTcA OMacHBIM 1714
yenoBeKka? UeM onacHO MPOXOKIEHHE TAKOT0 TOKA 4epes3 Teno?

6. Kakoil BeTHYHHBI NPHHHMAKT COMNPOTHBISHHE Telda UeIOBEeKa B pacue-
Tax? KakaM oOpa3oM MOKHO VBEIHIHTh BETHIHHY 3TOTO COMPOTHBICHHA?

B cayuae ogHOo(da3sHOTO BKIKYEHHA B CETh C ITyX03a3eMICHHON HelfTpa-

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

8. Ilpu kakoifi cxeme Tpexdas3HOH ceTH B ciIydae oJHO(a3HOT0 BKIKUSHHA
COMPOTHBISHHE H30IAIIHH IPOBOI0B HE HrpaeT 3alMIHTHOH poan?

9. B cayuae oaHO0(pA3HOr0 BEIKYEHHA B CETh C H30IHPOBAHHOM HEHTPAIbIO
0T KakHX ()aKTOPOB 3aBHCHT CHIa TOKa. MPOXOJIAIIEr0 depe3 Telo UeloBeKa’

10. Kakoil BeTHYHHEI JOTKHO OBITE CONPOTHBISHHE H3OIALHH HOBBIX 31I€K-
TPONPOBOJIOK HanpA:keHHeM 10 1000 B?

11. IIpu xakoil cxeMe TpexdasHoH ceTH Oolee omacHO oJHO(Aa3HOE BKIKTE-
HHeE JeT0BeKka? YKaKHTe OVTh TOKa IIPH TaKOM BEIOTUSHHH B 3TOH CETH.

12. Kakne HeoOX0IHMO MPHMEHATE MEPHI H CpeACTBa 3allHTHl 114 VMEHBIIE-
HHA OTIACHOCTH MOpakeHHA TOKOM IPH padoTe ¢ 37IeKTPoyCTaHOBKAaMH?

13. Kakoro THIIa II0JIBI B IOMEIIEHHAX ABIAKTCA TOKOIPOBOIANIHMH?

14. B kaxkomMm THIe TpeXda3HBIX ceTel MpHMEeHAeTCA MEeTOJ KOMIeHCAIlHH eM-
KOCTHBIX TOKOB? B "ueM cyTh 1aHHOTO MeToAa?

15. C kakoH HeIpr0 B IMOMEMIEHHAX, IJI€ €CTh 3JIEKTPOYCTAHOBKH. BIAAHOCTH
H TeMIepaTypa Bo3ayXa JOLKHBI NOIIepAKHBATECA HE BBIIIE JOMYCTHMBIX HOpM?

16. OO0BACHHUTD 3aBHCHMOCTh CHJIBI TOKA. MIPOXOIAIISTO Yepe3 TeI0 UeI0BeKa.
IpH 0JHO(A3HOM BKIHYSHHH B CETh OT BETHIHHEI €MKOCTH (a3?

JlaGopatopHaa paGota Ne 6
HcciegoBaHHe HCKYCCTBEHHOIO OCBEIIeHHS HA padoyeM MecTe

Lens pElﬁOTBI — H3VUCHHC KOITHYSCTBCHHEBIX H KaUeCTECHHBIX XapaKTePHCTHK
OCBEIIIEHHA: OlIEHKA BIHAHHA THIIAa HCTOYHHKA CBeTa H IIBETOBOH OT/JEIKH HH-
Tephepa MOMEIMCHHA Ha OCBCIDCHHOCTE H ROBCD(I)I’IHHEHT HCIIONB30BAaHHA CBCTO-
BOI'Q IIOTOKA.

KpaTKHe TeopeTHUeCKHe CBeIeHHS

OcBemenne — He0OXOTHMBIH (QaKTOpP HE TOIBKO 114 HOPMATBHOTO (hYHKITHO-
HHPOBaHHA OPTraHH3Ma 4YeI0BeKa. HO H A OCYIMIECTBISeHHA MH00BIX padoT. OKo-
10 90 % u3 obmero oGreMa HH(pOPMANHH O BHEIIHEH cpele UeToBeK MOIydaeT
Yepe3 3pHTeNbHBII annapar. Ha mpoH3BOACTBE HeJIOCTaTOYHOE OCBEIleHHE 3a-
TPYIHAET, a B HEKOTOPHIX CIyUagX JelaceT HEBO3MOKHBIM OCYIIECTBISHHE pado-
YHX ONEepalHi, CHH/AAeT MIPOH3BOJHTENBHOCTh H KA9eCTBO TPYJAa H MOKET ABHTh-
cA MPHYHHOH aBapHi. TpaBMaTH3Ma H IpodecCHOHATBHBIX 3a00/1eBaHHIL.

[IpH ocBemeHHH MPOH3BOJICTBEHHBIX MOMENIEHHH HCIIONB3VIOT €ciiecngeH-
Hoe oceeljerlle. CO3IaBaeMOe IPAMBIMH COITHEUHBIMH JVYaMH H pPacCcedHHBIM
CBETOM He0OCBOMA: UCKVCCINEEHHOE OcCeeljeHile, CO3laBaeMoe 3eKTPHIYSCKHMHA
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HCTOYHHKAMH CBCTa., H COoeVel{eHHoe ocgeli{eHlie, IIPH KOTOPOM B CBCTIOC BPEeMA
CYTOK HEJOCTATOYHOE CCTECCTBCHHOE OCBCIICHHE JOIIOMTHACTCA HCKYCCTBCHHBIM.

CBeToTeXHHYeCKHE XAPAKTePHCTHKH OCBelleHHS.

Ceem HMeeT CIOKHYK KOPIIYVCKYIAPHO-BOTHOBYH NPHPOAY H MpPeICTaBIAET
co0oH YacTh ONTHYSCKOH 0O0IacTH CHeKTpa — BHIHMOE H3IyUYeHHE ¢ IIHHOH
37eKTPOMArHHTHEIX BOIH OT 0.38 mo 0.77 MKM. odecledyHBaMOIee 3PHTEIBHOE
BOCIIPHATHE.

JnA THrHeHHYecKOH OLICHKH OCBEIIEHHA HCIOMIB3YIOTCA CBETOTEXHHUYECKHE
XapaKTePHCTHKH, IPHHATEIE B (PH3HKE.

Ceemoeoil nomox © — MOIIHOCTE TVUHCTOH 3HEpPrHH, OLIEHHBaeMas Mo Ipo-
H3BOJHMOMY €10 3pHTEIBHOMY OIIYIISHHID.

3a eIHHHIY CBETOBOT0 IIOTOKA IIPHHAT THOMEH (JIM).

Cuna ceema I, — mpocTpaHCTBEHHAA ITOTHOCTH CBETOBOIO IIOTOKA:

I,= d®/dwm, (14)
rae d@ — cBeTOBOH MOTOK (M), paBHOMEPHO pacIpeIcIArIIHiCA BHYTPH 37e-
MEHTapHOTO TeIeCHOTO yTaa dom, cp (cTepaanaH).

EnmHuma H3MepeHHA CHIBI CBeTa — KaH/eIa (K1), paBHaA CBETOBOMY IOTOKY
B | M. pacnpocTpaHAKIMEMYCA BHYTPH TelecHOTo yria B 1 cp.

OceelijeHHOCING — IOBEPXHOCTHAA INIOTHOCTE CBETOBOTO MOTOKA:
r1e dS — mwiomazab MOBEPXHOCTH, A°. Ha KOTOPYIO MaJaeT CBeTOBOI MOTOK dd.

Enunrnna H3MepeHHAA OCBENIeHHOCTH — THKC (JIK).

Aprocmes B — NOBePXHOCTHAA INTOTHOCTE CHIIBI CBETA B 3aJaHHOM HallpaBie-
HHH. SIpKOCTB. ABIAKIIAACA XapPaKTePHCTHKOH CBETAIIHXCA Tell. PaBHA OTHOIIIE-
HHIO CHIIBI CBETA B JAHHOM HAIIPABIEHHH K IITOMATH NPOSKIHH CBETAMEHCA o-
BEPXHOCTH Ha IUIOCKOCTD. NIEPIEHIHKYIAPHYI0 JaHHOMY HallpaBIeHHI):

B=I,/dS-cosa, (16)
rae [, — cHla cBeTa B JaHHOM HallpaBIeHHH, K. dS — IJI0Ma b H3Ty4darommeii mo-
BEPXHOCTH, M o — YTOI MeKTy HalPaBIeHHEM H3TYTeHHA H ITT0CKOCTBIO. TPaS.

Enunnnei u3MepeHAs APKOCTH ABIASTCA KI/M .

I’I(‘R}'(‘(‘TBEHHOE‘ ocBemienne. J[14 co3IaHHA HCKYCCTBEHHOI'O OCBCIICHHA B
OCBCTHTC/IBHBIX YCTaHOBKAX HCIIOIB3IVIOT CBCTHIBHHEKH.

CeemiisHUK — IpeIcTaBIACT coboi COBOKVIIHOCTDE 3JICKTPHYCCKOI'0 HCTOY-
HHKAa CBETa H OCBETHTEIBHOM adpMaTypPBI. H]JE,E[HH?HEI‘IQHHOﬁ T4 IIepepacipeic-
JEHHA H3IYIacMOT0 HCTOUHHKOM CBCTOBOI'O IIOTOKA B Tpeﬁyemon HallpaBICHHH.
NpeJoXpadHcHHA I'7Ia3 paﬁorammnx OT CACHAMIErO ASHCTBHA HCTOUYHHKA CBETa.
A4 MMoABOJA IICKTPHUYSCKOTO MHTAaHHA, KPEIIICHHA H 3allHTBEI HCTOYHHEKA CBETa
OT MEXAaHHYCCKHX HOBpe}K,ﬂ;E‘HHﬁ H BO3IcHCTBHA OKPYH{RIOIEQﬁ CpeIbl.

IICK}’CCTBﬂHHO@ OCBCIICHHES B NMPOH3BOACTBCHHBIX IMOMCIICHHAX NPHMEHAKT
IIpH paﬁore B TEMHOC BpeMA CYTOK, IIPH HCOOCTATOTYHOM €CTCCTBCHHOM OCBEIIE-
HHH HJIH B MIOMEIOSHHAX, I'I€ OHO OTCYTCTBYET.
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IICK}’CCTB@HHOQ QCBCOICHHE II0 KOHCTPYKTHBHOMY HCIIOTHCHHIO OBIBacT 00-
lifee H KO.‘l."ﬁHHE.‘pO@(THHOe. KOoTrga K OGI_IIEM}' OCBRIIEHHK A00aBIAeTCA MECTHOE,
KOHIOEHTPHPYIOIIES CBETOBOH IOTOK HEMOCPEICTBEHHO Ha paﬁU‘IHX MECTax.

O0mmee ocBellleHHE PaBHOMEPHOC HIH ITOKATH30BAHHOC NpCIHASHAYUCHO 1A
OCBECIICHHA BCCTO IMOMEIIEHHA C IIOMOIIBH) CBETHIBHHKOB. PasMEIOCHHEBIX B
Be]JXHEIL:I TaCTH MOMCSIICHHA. Oéf{jﬁ’{? Pagroyeproe oceell{edie Co3dacT YVCIOBHA
JJIA BBIIIOTHCHHA pﬂﬁOT B MH00OOM MECTE OCBEMIAEMOro IOMEIIeHHA O0e3 VUeTa
PacIIoIoKCHAA Oﬁﬂp}’ﬂOBaHHﬂ. HPI‘I O{ja.'{;f{i’.‘lf JOKATUI0eHHOM oCceell{eHllll CBC-
THIBHHEH pa3sMEmalT ¢ YUCTOM PacllOI0RCcHHA pﬂﬁO‘IHX MCCT. 4UTO ITIO3BOIACT
CO3JaBaThk Ha MECTaX IMOBBIMICHHYIO0 OCBCINICHHOCTE.

KO)[ﬁIIHI*IpOBﬂHHOE OCBEOICHHE PCEOMCHIOVETCA VCTpPaHBaTh IIPH BRIIIOJIHC-
HHH TOYHBIX 3PHTEIBHBIX pﬂﬁOT. I OCBCIICHHA HAKIOHHBIX pﬂGOIIHX MMOBEPX-
HOCTeH. Ha pﬂﬁOIIHK MECTaxX, TI< 060p}’.§[0BaHIIE Cco3JacT pe3KHe TCHH. a Takke
IIpH He0OXOIHMOCTH CO3JaHHA B Inponecce ]JaﬁDTBI OH]JEI[EIEHHClﬁ HallpaBJICH-
HOCTH CBETOBOI'O IIOTOKA C ITOMOIIBH MECTHBIX CBETHIBHHKOB.

HpHMEHEHHe OJHOTO MECTHOT'O OCBEHICHHA B IIPOH3BOICTBCHHBIX IMOMEIIC-
HHAX 3allpemacTcid. TaK Kak pESI{Hﬁ KOHTpacT MEEIY APKO OCBCIICHHBIMH H HE-
OCBCIICHHBIMH MECTaAMH IIPHBOIHT K S3PHTCIBHOMY HAOPAXRCHHIO. 3aMEIIACT
CKOPOCTD pﬂﬁOTBI H MOKCET CTaTk HpI'IIII'IHOfI HECHACTHBIX CIIVUACE.

HcToYHHKH HCKYCCTBEHHOI0 OCBelleHHS.

B ocBeTHTeNBHBIX YCTAaHOBKAX HCKYCCTBEHHOT'O OCBENIEHHA 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
H3rOTOBIEHHH, He TPeOVIOT JONMOIHHTENBHBIX TYCKOBBIX YCTPOHCTB, HAlEKHBI B
paboTe npH KonedaHHAX HANPAKEHHA B NIEKTPHUECKOH CeTH H Pa3IHYHEBIX Me-
TEOPOIOTHUYECKHX VCIOBHAX, BRINYCKAKTCA A4 ceTeH HanpaxeHHeM 127 u 220 B
H 1714 ceTel ManbIX HanpsakeHHHA — 12, 24 1 36 B.

Hapany ¢ oTmMedeHHBIMH MPEeHMYIISCTBAMH JIaMIIBl HAKATHBAHHA HMEKOT H
CYIMeCTBeHHBIE HEOOCTATKH: MaTyi0 CBETOBYH OTJady (OTHOIIESHHE CBETOBOTO
IIOTOKA, CO3JaBAcMOr0 JaMIOH, K e€ 3IeKTPHUYECKOH MOINHOCTH) — He Jomee
20 mv/BT. cpaBHHTEIBHO HeOOIBIMIOH Cpok cIyEOsl — MeHee 2000 gacor. 3HaTH-
TeTBbHO OTIHYAKINHHACA OT COTHEYHOIO CIEKTPaIbHEIH COCTaB CBETA, B KOTOPOM
npeodaagarT KeAThle H KPacHbIe 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 Goapiee pacnpocTpaHeHHE MOIYYIAKT cAT0CeHHbIE IAMNLI HAKATUEAHUA.
Hanmuue B Konbe radoreHHOH TaMIIBl apoB oJa MO3BOIAST MOBBICHTH TEMIIE-
paTypy Hakala BOIb(pPaMOBOH HHTH. B Pe3VIbTaTe CBETOBaA OTJada VBETHUYHBA-
ercq 10 40 1M/BT H CHEKTp H3IyIaeMOoro cBeTa NpHOIHAASTCA K €CTECTBEHHOMY.
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Kpome Toro mape! BoibgpaMa, HCIAPAIIETocA ¢ HHTH HAaKala, COeJHHAITCA C
HOIOM H BHOBB OCENAKT HA HHUTH. IPENATCTBYA €€ HCTOMeHHK. CpoK ciIy:KOBL
ITHX JIaMII 40 3 TBIC. 4.

Tazopaspadusie admist — 3TO HCTOUHHKH CBeTa HH3KOTO H BBICOKOIO JIaBie-
HHA, B KOTOPBIX BHIHMOE H3IVUeHHE BO3HHKAET B pe3yIbTrarTe IEKTPHUECKOTO
pa3pana B atMocepe HHEPTHRIX Ta30B H IapOB METATLIOB. a TAK/KE 3a CUST ABIe-
HHA THOMHHECLEHIIHH.

Haudomnee pacmpocTpaHeHHBIE a3opa3pAOHBIE TaMIIBI HH3KOTO JaBIEHHA —
TroMmurecyenmusie. OHE HMeT (GOopMy HHIHHIPHUECKOH CTeKIAHHOH TPYOKH C
IBYMA 31eKTPOJaMH. HAOIHEHHVI) TO3HPOBAHHBIM KOIHYECTBOM PTYTH H CMe-
CBEO HHEPTHBIX I'a30B. BHYTpeHHAA NOBEPXHOCTh TPYOKH IIOKPEITA TOHKHM CII0EM
moMHHOGOpa. KOTOpeIH mpeoOpasyeT yIbTpadpHOIETOBOE H3IYUEHHE. BO3HH-
KarIIee IPH Ia30BOM 3JIeKTPHUYECKOM pa3pAde. B BHIHMEIH CBeT.

JIFOMHHECLEHTHBIE J1aMIBl B 3aBHCHMOCTH OT IPHMEHASMOI0 B HHX JIFOMH-
Hoopa co3Jar0T pasHBI CleKTpalbHBIH cocTaB cBeTa H ObiBaroT Gemoro (JIB).
teroro Gemoro (JITB) u xomogroro Genoro ceeta (JIXBE). aHeBHorO cBeTa (JII).
JTHEBHOTO CBeTa C HCNpaBleHHoM nBeTonepenaueit (JIJIIT).

K raszopaspAaHeIM JIaMIIaM BBICOKOTO JaBlIeHHA oTHOCAT namnbl JPJI (ayro-
BbI€ PTVTHBIC TIOMHHECIIEHTHBIE): rajoreHusbie qaMibl JIPI1 (qyroeeie pTyTHBIE C
HoauaaMH): KceHoHoBBIE maMIiel JIKcT (ayroBeie KCeHOHOBBIE TPYOUATHIE) H 1IP.

OCHOBHBIM IPEHMYINECTBOM ra3opa3pAdHBIX JTaMII Iepel JTaMIaMH HaKalH-
BAHHA ABIAETCA OoTbIad cBeTooTAada oT 40 10 110 mv/BT. OHH HMEIOT 3HAYH-
TE€IbHO OOJIBIIHH CPOK CIY:KOBI — CBBIME 10 THIC. 4.. HH3KVID TEMIEpaTypy II0-
BEPXHOCTH JTAMITBL. OIH3KHH K COTHETYHOMY CBETY CIEKTpP H3IyUeHHA, oOecneun-
BAIOIIHH BEICOKOE KauecTBO IIBeTONepedadH. Kpome Toro. rasopaspsAaHble THO-
MHHECIIeHTHBIe JTaMIIbl o0ecreunBaT 00ee paBHOMEpPHOE OCBEIleHHe H PeKo-
MEHIYITCA 1A NPHMEHEHHA B CBETHIBHHKAX 0OIIET0 OCBEIEHHA.

CylmecTBEeHHBIM HEAOCTATKOM Ta30pa3spAIHBIX JaMII, MHTAIOMIAXCA OT 37eK-
TPHUECKOH CeTH TMepeMeHHOT0 TOKa. fABIAETCA IyJIbCalHA CBETOBOTO IMOTOKA
BCIeACTBHE Malaoi HHEPUHOHHOCTH CBeUeHHA TIOMHHOGpOpa. DTO MOKET IMpH-
BECTH K TOABIEHHIO CINPOGOCKONUYECKO20 3¢hchexmia. KOTOPBIH MPOABIAETCA B
HCKa/KEHHH 3PHTEIBHOTO BOCHPHATHA JBHAVIIHXCA HIH BpPaIarOIMIHXCA 00bek-
TOB. [IpH KpaTHOCTH HIIH COBIAJEHHH YacTOTHI IIYIbCALIHH CBETOBOTO MOTOKAa H
JacTOTHl BpaleHHd 00beKTa BMeCTO OJHOTO IpeaMeTa BHIHBI H300pakeHHA He-
CKOJBKHX, HCKa/KamwTCA CKOPOCTh H HampasleHHe ABH:KEHHA. CTpobocKomHue-
ckHil 3 dekT omaceH. Tak Kak BpamalONIHECTd JacTH MeXaHH3MOB. JeTaTH. HHCT-
PYMEHT MOI'YT IOKA3aThCA HEMOABHKHBIMHE H CTaTh IIPHYHHOH TpaBMaTH3MA.

K HemocTaTkaMm rasopaspAIHBIX JTaMIl clIeayeT TakkKe OTHECTH: HeoOXoIH-
MOCTh NPHMEHEHHA CIEIHAIBHEIX IMYCKOBBIX VCTPOHCTB, 3aBHCHMOCTH padoTo-
CocOOHOCTH JaMIbl OT TeMIIepaTyphl OKpYAKarollel cpeasl H BeIHYHHEBL IIH-
TAKINEro HANPAKCHHA, JIHTEIBHBIH NepHoI pa3ropaHHd V JaMIl BBICOKOTO JaB-
neHHA (10 — 15 MHHYT).
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HopMmHpoBaAHHE HCKYCCTBeHHOI0 OCBellleHHAA.

HopMupyeMBIMH IOKa3aTeMAMH 1714 CHCTEM HCKYCCTBEHHOTO OCBEMIEHHA CO-
[aCHO CTPOHTENbHBIX HOpM H npasua CHulT 23-05-95 «EcTecTBeHHOE H HCKYC-
CTBEHHOE OCBEIlleHHe» ABIAKTCA: BEIHYHHA MHHHMAIbHOI OCBEMIEHHOCTH pa-
00uHX moBepxHOCTeH, Ko3(D(QHIHEHT IyIbCallHH OCBEIISHHOCTH H ITIOKA3aTelhb
OCJIENITIeHHOCTH.

JonycTHMaA BeMTHYHHA HAHMEHBIeH OCBENeHHOCTH Pad0uHX MOBEPXHOCTEH
Epnin 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 ONpeleIdeTcd MHHHMAIBHBIM pa3Me-
poum 00BbeKTa pa3THICHHA, KOHTPacTOM 00BbeKTa ¢ (POHOM H CBOHCTBaMH (OHA.

Odvexm pasiutdeHus — HAUMEHBITHH 371eMeHT pacCMaTPHBAEeMOTO IpeaMeTa
HIH AedeKT, KOTOpele He0OX0OHMO Pa3IHUYHTE B Iponecce padoTel (HampHMep,
NHHHA, 3HaK. HATh. IATHO, TPEIIHHA, PHCKA H T. IL.).

@ox — MOBEPXHOCTH, MPHIETaKIai HeNoCPeICTBEHHO K OOBEKTY pa3lHue-
HHA, Ha KOTOpPOH 00BeKT paccMaTpuBaeTcd. @OH XapakTepH3yeTca Ko3(HuneH-
TOM OTpakeHHA, 3aBHCAMIEM OT IBeTa H (akTypel moBepxHOCTH. Ko3ddumuent
OTPaKeHHA 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 OTpakKeHHA MOBEPXHOCTH, Ha
KOTOpOH paccMaTpHBaeTca o0bekT, Oomee 0.4: cpeIHHM — IpH Ko3dHIHEHTE
oTpaxeHHa oT 0.2 10 0.4 TeMHBEIM — npH Ko3durnerTe oTpakeHns MeHee 0.2.

Koumpacm oévexma paziuyerusa ¢ ¢ponom K onpeaensercs OTHOMEeHHEM al-
COTIOTHOH BETHYHHBI Pa3HOCTH ApKocTell o0beKTa pasnH4YeHHA B, H (oHa By K
HauOOIbIIEH HX 3THX IBYX APKOCTEHH.

KoHTpacT cunTaerca OOIBIIHM IIpH 3Ha4YeHHAX K Gonee 0.5: cpeqHHM — IPH
3HaueHHAX K 0T 0.2 1o 0.5: MaaeIM — IIpH 3Ha4eHHAX K MeHee 0.2.

BaxHBIMH HOPMHpPYEMBIMH IIOKA3aTE€IAMH. XapaKTEPH3YIOIMIHMH KadeCTBO
HCKYCCTBEHHOTO OCBEMIeHHA, ABIAITCA KO3(Q(QHIHEHT MyIbCallHH OCBEIICHHO-
CTH H [10Ka3aTelb OCIEIIIEHHOCTH.

Kosghgpuyuenm mascayuu oceengerrocmiu Ky — 3T0 KpHTEpHHA TTyOHHEI KO-
ne0aHHH OCBENMIEHHOCTH BO BPEMEHH B Pe3ylIbTaTe H3MEHEHHA CBETOBOTO MIOTOKA
HCIOB3YEMBIX HCTOUHHKOB CBETA.

BeanunHa ko3((HIHEHTa MVIbCAIIHH OCBelmeHHOCTH Ky (%) ompenenderca
mo gopmyie

Ky =100 (Eyaxe-Ergm) / 2°Ecp . (17)
1€ Eyaxe. Evgm B Ep — MAKCHMaIbHOE, MHHHMAIbHOE H CPEHEE 3HAUEHHE OCBe-
MEHHOCTH 3a NepHO e€ KonedaHHuA. JIK.

3HaueHHe KO3(QHIIHEHTa MyIbCAIHH OCBEMIEHHOCTH MEHAETCA OT HeCKOIIb-
KHX [POLEHTOB (1A TaMI HAaKaIHBAaHHA) 0 HECKOIbKHX JeCATKOB IIPOIIEHTOB
(1714 razopa3pAIHBIX JaMII).
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Tabmuna 2

JlomycTHMas HaHMeHbIIasd OCBEeMIeHHOCTh pafounx MoBepXHOCTel
B IIPOH3BOICTBEHHEIX MOMEMeHHAX (BeIMHCKA H3 CHull 23-05-95)

HeryocTeeHROE OCBEMEHEE

XaparTepers- | Hamwess- | Paspan |Ilompas- |Komrpacr| Xaparte- CousTaHHe HOPMHPYEMEIX
K IO HAE  |3pHTEIs- | pal  |ofBeETa | PHCTHEA BeJHYHE OOKA3aTeils
IPHTENEHCH 3KEHEA- HOH  [spHTens- | domoM thoma OcEemesROCTD, K oclenneRHocTE P
pafoTs AeHTHEE | pafoTe HOH H K03 ENHeETa TyIbCa-
pasMep paboTe IHH ocBemerHEoCTH K, %
odBeKTa
PasTHIE- _ -
s, o P e scvememt | cactene
ofmero P Km. %
Boero B TOM THCIE |  ocBe-
oT o0IMere | meHHS
a Mamemit | Tenemnt 5000 500 — 20 10
6  |Mamni |Cpemmmi 4500 300 1250 10 10
Cpenemii | Tesmeri 4000 400 1000 20 10
Hauesrcmmmi Mezee B |Mammi |Ceermeni 3500 400 750 10 10
TOUHOCTH 0,13 Cpemmi |Cpemmss 2500 300 600 20 10
Bomemoit | Texsmni 2000 200 300 10 10
T Cpenemti |Ceetnem 1500 200 400 20 10
Bomemoi | CeeTaent 1250 200 300 10 10
bomsmod | Cpemmi
II a |Mamerd |Temmemt 4000 400 - 20 10
6  |Mami | Cpemsm 3500 400 750 10 10
Ot Cpensuti |Temmsnt 3000 300 600 20 10
Cwenp BeIcORCH 0,13 B Mami | Ceernnni 2500 300 300 10 10
TOTHOCTH oo Cpemsmii |Cpemxrs 2000 200 400 20 10
0.3 Boasmoit | Tesmrmni 1500 200 300 10 10
T Cpenmmit |Ceerneri 1000 200 300 20 10
Bomemoi | Cpemsmi 730 200 200 10 10
I a |Mamed |Tewsrnt 2000 200 500 40 15
6  |Mamm |Cpemsm 1500 200 400 20 15
Or Cpenemit |Tenment 1000 200 300 40 15
Brcorod To- 0.3 B Mamuii | Ceernen 750 200 200 20 15
HOCTH me Cpenemii (Cpensmi 750 200 300 40 15
0.5 Boxemod | TeMHrn 600 200 200 20 15
T Cpenemii (Ceerard
Bomemoi | CeeTarnt 400 200 200 40 15
Bomsmod | Cpexmmi
v a |Mamed |Tewsrnt 750 200 300 40 20
6  |Mamn |Cpemmm 500 200 200 40 20
Or Cpexmaii | Tenmsmi
Cpemseit Tou- 0.3 B Mamuii | Ceernent 400 200 200 40 20
HOCTH me Cpenemit |Cpemmmi
1.0 Boasmod | TemmbE
T Cpemrmii |Ceernsm - - 200 40 20
Boasmod | CaeTnnm
Bomsmod | Cpemsmi
v a |Mamerd |Tenmrnt 400 200 300 40 20
6 Mamuii | Cpenrmi - - 200 40
Or Cpememii | Temarni
Mamoi TommO- 1.0 B Mamui | Ceernnni - - 200 40 20
cTH o Cpexsmii |Cpemrs
5.0 Boasmoi | Tenmsri
r Cpemmi |CeeTanm — — 200 40 20
Boasmod | CeTnent
Boasmod | Cpenrmsi
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Mamoe 3HaueHHE KO3(QHIIHEHTA MYILCAIIHH 4 JTaMI HaKaTHBAHHA 00BAC-
HAeTCA O0NBIIOH TEINIOBOH HHepPIHEH HHTH HaKala. IPENATCTBYIOMIEH 3aMeTHO-
MY YMEHBIIEHHK) CBETOBOI0 IIOTOKA JIAMIIBI HAKATHBAHHA Dz B MOMEHT IEpeXo-
Ia MTHOBSHHOTO 3HaUeHHA NePeMeHHOT0 HAapAKEeHHA ceTH depe3 0 (cM. pHC. 3).

B TO xe Bpems razopa3pAaHBIE TaMIBl (B TOM UHCIE THOMHHECIIEHTHEIE) 00-
TanarT Malod HHEPIHEH H MEHAKT CBOH CBETOBOH MOTOK @i; MOYTH MPOMOp-
IMHOHATBHO aMILTHTY/I€ HaNpAKeHHAA MHTAIOIIEH CETH.

cetnt

Pam

Ucern A A A

3P |

)
Puc. 3. [IyapcallHH CBETOBOTO IOTOKA MPH 0THO(A3HOM

H TPQX(IJEBHOM MHTaIIeM HallpAAKCHHIH

JI14 yMeHbIIeHHA KO3 HIIHEeHTa My ThCaIllHH OCBEMIEHHOCTH THOMHHECIIEHT-
HEIE JTaMITBl BKTHOYATCA B pa3HBIE (a3bl Tpex(da3HoH 3TeKTPpHIeCKoH ceTH. 3T
XOpOIIO MOACHAST HHAHAA KPHBAaA Ha PHC. 3, IAe IIOKa3aH 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
S = (ABuop)s/ABuop. (19)

rae ABy,, — MOPOTOBaA Pa3HOCTh APKOCTH o0bekTa H ¢oHa TpH oOHApYKEHHH
o0bekTa Ha (pOHE paBHOMEPHOH APKOCTH. KI/M?: (AByep)s — HOPOTOBas Pa3sHOCT
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-
JETHOMY.

B mpakTHke JonyckaeTcAd OTKIOHEHHE CBETOBOIO IIOTOKA BEIOPAHHOM JTaMIIEL
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 CBETOBOI'O MOTOKA H BEIOOP HCTOUHHKA 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, CO34aBAacMyI0 OOIITHM OCBEIMIEHHEM ]

5. Uto Takoe KOMOHHHPOBAHHOE OCBellleHHe? B KakHX cay4adx OHO MpHMe-
HAeTCA?

6. Kaknue nmpenMyImnecTBa v JaMIl HaKaTHBAHHA [epe]l ra3opa3pAaaHbIMHe?

7. KakoB NpHHIHI JeHCTBHA /1aMIl. IPHMEHAEMBIX B ayJHTOpPHH? 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. TomycTHMBIe 3HA4YeHHA KAKHX MOKa3aTeled HCKYCCTBEHHOTO OCBEIIEHHA
ycra"HaenuBaroTed CHHIT 23-05-957 Kakne 03 HHX H3MepATHCE B padoTe?

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

13. Kakne (akTopsl ONpeIena0T XapakTePHCTHKY 3pHTeIbHOI paboThI?

14. Yro Takoe 00BeKT pa3znuueHHA] [[pHBeIHTE IPHMEPEL.

15. KakuM crmoco0oM MO/KHO YMEHBIIHTE KO3 (PHIHSHT OyIbCAIIHH OCBEIIeH-
HOCTH? B 4eM CyTh npeanoxeHHOT0 crnocoda?

16. ITo KakoH XapaKTepHCTHKE. MIOIVUEHHOH IIPH pacdeTe OCBEIIeHHA, BEIOH-
paeTcd HcTOYHHE cBeTa? KakHe mapaMeTpsl TaMIlbl HEOOXO0IHMO ONIPEIETHTh?
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Cnucok BONpPoCoB K 3a4eTy N0 y4eOHO# JUCHUIJINHE

«be3omacHOCTD KU3HEAESITEIbHOCTH

3auem s61semcs Gopmou ammecmayuu no oucyuniure. B xode 3auema cmyoenmy npeonrazaemcsi omee-
mums Ha 06a eonpoca. Kadcovlil u3 Komopwix, no360/1sem OYyeHUmMb YPOBEHb 0CEOCHUSL KOMNEMEHYUL, NOJLYYEeHHbIX
6 xo0e oceoenus komnemenyuti OK-9 u ITK-9:
OK-9 - cnocobHoCcmbvio UCHONB308aMb NPUEMbl OKA3AHUL NEPEOLL NOMOWU, MeMOObl 3aUMblL 8 YCI08UIX UPe38bl-
YQUHBIX CUMYayutl;
IIK-9 - 3nanuem HOpMamueHo-npasosoli bazvl 6e30NACHOCU U OXPAHBL MPYOd, OCHO8 NOJUMUKY OP2AHU3AYUU HO
be3onacHocmu mpyod, 0CHO8 ONMUMU3AYUL PEHCUMO8 MPYOd U OMObIXA C Yuemom mpebo8aHull NCUxXou3uoioeuu,
IP2OHOMUKU U ICEMUKU MPYyOa 015 PA3IUYHbIX KAMe20pull NepcoHand, 61a0eHuem HasblKamu paciemos npoooi-
HCUMENLHOCMU U UHMEHCUBHOCMU Pab0Ye20 8peMeHl U 8DeMeHU OMObIXd NePCOHANd, d MAKice 8ld0eHUe MeXHOLO0-
2UsMU YNpaeieHusi 6€30NacHOCmbio mpyoa NePCOHANA U YMEHUE NPUMEHIMb UX Ha NPAKMUKe..

s npoBepku OK-9 - cnocobrHocmbio ucnonwb306ams npuemvl OKA3AHUsE NEPEOU HOMOWU, MemOoObl 3d-
WUMbL 8 YCI0BUAX UPE3BLILALIHLIX CUMYAYUli UICTIONB3YETCS CIEIYIONIEH epeueHb BOPOCOB;

1. OcHoBHBbIE NOHATHS U KiIaccupuKkauus pucka. [IpuemiiemMslil puck.

2. IlpuHuuIBI, METONBI U CpeICTBA OOecreYeHus1 0€30MaCHOCTH.

3. 3ammra pu padboTe ¢ cocyaamu, paboTaIONIMMHU IO/ TaBJICHUEM.

4. XapaKTepUCTHKH OCHOBHBIX (DOpM JeATelbHOCTH uenoBeka. HanexHocTh denoBeka Kak
3BEHA CJIOKHOM TEXHUUYECKON CUCTEMBI.

5. IIpousBoacTBeHHas cpesa u ycinoBus Tpyaa. OnacHble U BpelHble IPOU3BOACTBEHHbIE (aK-
Topsl. Kimaccudukarms.

6. 3arpssHeHue Bo3ayxa paboyeil 30HbI IPOM3BOACTBEHHOIO IOMeIIEeHUs. BinsHue BpeaHbIx
BEIIECTB Ha OPTaHN3M YEJIOBEKA.

7. TlapameTpbl MUKpOKJIMMAaTa U MX BIUSHHE Ha OpraHu3M uenoBeka. HopmupoBanue mapa-
METPOB MUKPOKIINMATA.

8. TenuoBoif 0OMeH 4enoBeKa ¢ OKpyXKarollei cpe1oil.

9. MeTozpl 3aUTHI OT UCTOYHUKOB JIyYHUCTOH TEIUIOTHI.

10. Omnpenenenuie U BUIbI BEHTHIAUH. TpeOoBaHMs K CHCTEME BEHTUIISLMU.

11. Bunas! ecrectBeHHOM BeHTUIsAMU. CyITHOCTD a’panuu. Pacuer asparuu.

12. Onpeznenenue pacxoaa Bo3ayxa Ipu aspauuu. [IpenMyiecTBa u HeIOCTaTKU a’3paluu.

13. Buuael Mexanndyeckoi BeHTHWIALNNA. CXEMBIL.

14. MecTHasi BEHTUIISIIHSL.

15. MeTtonp! pacuera KOJIUYECTBA BO3yXa 001I€0OMEHHON BEHTHIISIIUH.

16. OtoruieHne U KOHAUIUOHUPOBAHHE BO3IYXa.

17. 3agaun u xnaccudukanysi TpOU3BOJCTBEHHOIO OCBelleHUs. TpeboBaHUs K cUCTEME OCBe-
IICHUSI.

18. CBeroTexHHUYECKHE XapaKTEPUCTHKH OCBEHmIeHHs. HopMupoBaHME HCKYCCTBEHHOTO OCBE-
IICHUSI.

19. Bunpl cBeTHIHHHKOB. X XapakTepucTuka U QyHKITUH.

20. Metozp! pacueTa HCKYCCTBEHHOTO OCBEILICHHUS.

21. Bupsl eCTeCTBEHHOTO MPOU3BOCTBEHHOTO OCBEUICHUsS. MEeTO bl pacyera.

22. Ilym. OCHOBHBIE XapaKTEPUCTUKH LIyMa.

23. MeTozpl ¥ CpeaCcTBa 3alIUTHI OT IIyMa.

24. MeTtozpl 3ByKOU3OJIALUU U 3BYKOTIOTJIOLICHHUS.

25. Ucrounuku nHpa- ¥ yIbTpa3Byka. MeTOIbI 3alUTHI.

26. Ompenenenue BuOpauuu. MicTouHnKN W MpUYMHBI BO3SHUKHOBEHUS BuOpanmu. Knaccuduka-
nus suopanuu (FOCT 12.1.012).

27. ®usnyeckue XapaKTepUCTUKUA BUOPAIHH.

28. JleiicTBe BHOpalMKM Ha OPTraHW3M YEJIOBEKA. TEeXHUYECKOE W TMTHEHUYECKOE HOPMHPOBA-
nue Budpanuu (I'OCT 12.1.012).

29. Meroapl 3aUTH OT BHOpAIUU.
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30. Meroap! BUOpoaeMIIpUPOBAHUS U BUOPOU3OJISAIIAH.

31. Bunasl BO3AEHCTBUS 3JIEKTPUUECKOTO TOKA Ha OPraHU3M UYeJIoBeKa. BUIBI 3IeKTpOTpaBM.

32. dakTOophl, BIUAIONINE HA UCXOJI TOPAKEHUS YEJIOBEKa AIIEKTPUIECKUM TokoM. [TomMorp ue-
JIOBEKY, OKa3aBILIErocs 0] BO3JEHCTBUEM TOKA.

33. SIBneHMs MpU CTEKaHUU AIEKTPUUYECKOro TOKa B 3eMiit0. Pacmpenenenue noTeHyana Ha mo-
BEPXHOCTH 3E€MJIH.

34. Hanpsbxenue npukocHoBeHus. Hanpsbkenue miara.

35. Buppl 25MeKTpUYECKHUX ceTeld. AHAIN3 MOPAKEHUS ICKTPUUECKUM TOKOM B 3JIEKTPHUUCCKUX
CeTsIX.

36. 3ammTHOE 3a3emieHHE. TUIBI 3a3eMIISIFOIIUX YCTPOHUCTB. HOopMHUpOBaHUE CONMPOTUBIICHHS
3a3eMJISIOIIUX YCTPONCTB B DJIEKTPUUECKHUX CETSIX.

37. ammTHOE 3aHyJeHUE. 3aIIUTHOE OTKIIOYCHHE.

38. 3ammra oT HHMPAKPACHOTO U YIALTPAhHUOIETOBOIO U3TyUEHUS.

39. 3ammra nmpu padboTe ¢ JTa3epamu.

40. 3ammTa OT 3JEKTPOMArHUTHOTO U3TyYCHHUSI.

41. ITpouecc ropenus. akTopsl, HEOOXOAUMBIE JJIsl IPOLIECCa TOPEHUSI.

42. Kareropuu NpeanpusiTHil mo noxapoonacHocTd. OrHECTOMKOCTh U MPEeesl OTHECTOUKOCTH
KOHCTPYKLIHH.

43. TIpoTuBOMOXKApHBIE MEPONPUSTHS, KOTOPHIE OCYIIECTBISIOT MPU MPOEKTUPOBAHUU IPO-
MBIIJIEHHOTO 00BEKTA.

44. Orxerymaniue BemiectBa. CpencTBa TyIICHHs MoXapa.

45. Bujapl 1 moKaszaTeld Ype3BbIYaHBIX CUTYaIIUM.

46. OOmue cBeIeHUs O CPEACTBAX MOPAKEHUS IIPH BOCHHBIX JCHCTBUAX.

47. OCHOBHBIE CITIOCOOBI 3AIUTHI HACEIICHUS B UPE3BBIYANHBIX CUTYAITUX.

48. JIuxBUOanus MOCIEICTBUIN Upe3BbIYaiHBIX CUTYAIIUH.

s nposepku ITK-9 - snanuem nopmamusno-npasosoi b6azvl 6e30nacHOCMU U OXPanbl mMpyod, OCHO8
nojaumuxku opeanuzayuu no beszonacrocmu mpyda, OCHO8 OnmuMu3ayuu pexscumos mpyda U omowvixa ¢
yuemom mpebosanuli NCUXOOU3UOI02UU, IP2OHOMUKU U ICMEMUKU MPYyod 0N PA3TUYHBIX KAMe20pull
nepcoraia, 81a0eHueM HABbIKaAMU pacdemos npO()OﬂchumeﬂbHOCWlu U UHmMeHCcUusHocmu pa60qe.20 epeme-
HU U 6peMEHU omovixa nepcorana, a maxkaice 8raoeHue mexHoN0UsIMu ynpaejiernus be30nacHocmbio mpy-
0a nepconana u ymenue RPUMeHsImb Ux Ha npaKkmuke UCToiib3yeTcs CeIyrolInii Habop BOMPOCOB

1. TIpow3BOJICTBEHHBII TpaBMAaTHU3M, OCHOBHBIE TPUYHUHBI MPOU3BOACTBEHHOTO TPAaBMAaTH3-
Ma.

2. PaccrenmoBanue u y4eT HeCcUacTHBIX ciydaeB. KonmuecTBeHHas XapakTepUCTHKA TpaBMa-
TU3Ma.

3. HopmupoBanme cojep:kaHusi BPETHBIX BEHIECTB B BO3JyXE MPOHM3BOJCTBEHHOTO IMOMeE-
menust. Kiaccuduxanys BpeTHbIX BELIECTB.

4. HopmupoBaHue 1yma.

5. Knaccudukanus myma (I'OCT 12.1.003). BiusHue mryma Ha OpraHu3M 4eloBeKa.

6. OCHOBHBIC TPUYHHBI MOPAKEHHS YEIOBEKA AIIEKTPHUECKUM TOKOM Ha IPOM3BOJICTBE.
Knaccudukanus nmpon3BoACTBEHHBIX MOMEIIEHUH 110 CTEMEHN OMAaCHOCTH MOPa)KEHUs! MJIEKTPH-
YECKHM TOKOM.

7. Opranusanus 6e30MacHOCTH TPy/a Ha MPOU3BOICTBE.

8. Cucrema cTaHmapToB 0€30MMACHOCTH TPY/A.

9. Opranuzanus NpoBeACHUS aTTECTalUU pabOUYUX MECT M0 YCIOBHIM TPYAA.

10. 3arpatsl Ha 3aIIUTHBIE MEPOIIPUATHS 110 OE30ITACHOCTH TPY/Ia.

11. Mertoabl 3alIUTHI OT MOPAKEHUS HIEKTPUYECKIM TOKOM Ha MIPOU3BOJICTBE.

12. Tloxapnas npodunakTuka. MeponpusTHs, OCYIIECTBIsEMbIE sl TPEAOTBPAIEHUS T10-
’Kapa Ha IpeANPHUATHIX.

13. TlokapHas cUTHAIH3AIIHS.

14. VYcroitunBocTh (yHKIMOHUPOBAHUS 0OBEKTOB SKOHOMUKHU B UPE3BBIYAMHBIX CHUTYALIUsAX.
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15. Vnpapnenune 0€30MacHOCTBIO KU3HENEATSTLHOCTH. ['0Cy1apCTBEHHBIN U OOIECTBEHHBIN
HAJ30p 33 COCTOSTHUEM OXPaHbl TPy/a.

16. Cucrema ynpaBieHHs OXpaHOU Tpyaa

17. HopmaTuBHO-IIPaBOBOE PETYIMPOBAHNE 0€30IaCHOCTH TPYIOBOH IEATEILHOCTH.

18. IIpaBoBoe oOecnieueHre 6€30MaCHOCTH TPYia
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Ipunoocenue 2
K paboueil npospamme

IlepedyeHb O1IEHOYHBIX CPEACTB MO AUcUUILIMHE «be3onmacHocTh JKU3HeAes -

TCJIBHOCTHN)
Ne OC Hamveno- Kpatkas xapakrepuctuka IIpencrasnenue
BaHHUE Olle- OLIEHOYHOTI'0
OIICHOYHOTI'O CPE/ICTBA
HOYHOTO cpeactBa B POC
1. Pedepar [IponykT camocTosATeIbHON Tewmsbl pedepaToB
(P) paboThl  CTyJEHTa, Mpej-
CTaBJISIOIIMKN CO0O0M KpaTkoe
HU3JI0KCHHE B ITHMCHMEHHOM
BUJIC MOJYYCHHBIX pe3yibTa-
TOB TEOPETHUYECKOTO aHAIN3a
OIpeICIICHHOU Hay4YHOU
(yaeOHO-  HccliemoBaTelNb-
CKOM) TEMBI, TJI€ aBTOP pac-
2. Tect Cuctema  CTaHJapTU3UPO- ®DoH/T TECTOBBIX
(T) BaHHBIX 3aJIaHUH, ITO3BOJISI- 3aJaHuN
ro1as aBTOMAaTU3UPOBATh
poLEYPY HU3MEPECHUS
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Ipunoocenue 3

CTpyKTypa u coaep:kaHHe TUCHUILVINHBI «be30nacHoCTb KU3HeAeATEIbHOCTH
no HanpasjeHuI0 NoaAroroBkm 38.03.03 «YnpaJ/ieHue nepcoHanom» (daxaaBp)
ouHas ¢opma o0yuenusi, 2019 rox nHa6opa

Ne Paszpnen o -} Buael yueOHoii padoThl, BKIIOYas ca- Buael camocToATe1bHOI padoThI DopMBI
n/n E 55 MOCTOSITEJILHYIO PaGOTy CTYI€HTOB, © CTYIeHTOB aTTe-
z 3 = TPY/I0€MKOCTh B yacax cTanuu
o = 8 J | II/C | Ja6 | CPC | KCP | K.P. | K.IL. | PIP | Pegepar | Kp | D | 3
1. Tema 1. Beenenue. Uenosek u TexHocdepa. 2 1-2 1 3 5
2 Tema 2. [Icuxodpu3nonaorndeckue 1 3pro- 1-2 1 4 5
HOMHYECKHE OCHOBBI O€30aCHOCTH.
3. Tema 3. Unentndukamyst BpeIHBIX H OTIAC- 2 3-6 1 3 5
HBIX ()aKTOPOB CpeJibl OOMTAHMSI.
4, Tema 4. Bo3neiicTBue Ha yeloBeKa Bpe- 2 7-10 1 4 5
HBIX U OITaCHBIX (paKTOPOB Cpeibl OOUTAHUSL.
3amuTa 4eaoBeKa U cpelibl OOUTaHUs OT
BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOTHO-
r'0, aHTPOIIOI€HHOT'O U TEXHOI'€HHOTO MPO-
HCXOXJICHUSI.
5. Tema 5. OGecnieuenne KOMPOPTHBIX YCIIO- 2 11-16 1 4 5
BUI IS )KU3HHU U AESTEIHHOCTH YEJIOBEKa.
6. Tema 6. UpesBbIuaifHble CUTYAIlMH U METO- 2 17 1 5 5
JIbI 3aIIMTHI B YCIIOBHUSIX MX pean3alyu.
7. Tema 7. Yrpaenenne 0€30IaCHOCTBIO JKU3- 2 18 2 5 6
HEJIeSITENBHOCTH.
®opma aTTecTAlHHN 19-21
Bceero yacos no gucuunIMHEe 72 8 28 36 +
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CTpyKTypa u coaep:kaHHe TUCHUILVINHBI «be30nacHoCTb KU3HeAeATEIbHOCTH
no HanpasjeHHuI0 noaAroroBku 38.03.03 «YnpaJ/ieHue nepcoHanom» (daxaJaBp)
3ao4yHas popma o0y4deHnusi, 2019 rox nHad6opa

Ne Paszpnen o = S Buabl yueoHoii padoTsl, BKJIIOYas ca- Buabl caMmocTOATEILHOM PadoThI DopMmblI
n/n § 5 5 MOCTOSITEIBHYIO PAGOTY CTYAEHTOB, H CTY/IEHTOB aTTe-
= 3 = TPYA0EMKOCTH B Yacax CTalUHU
o = 8 J I/C | Jag | CPC | KCP | K.P. | KIl. | PITP | Pedepar Kp | D 3
1. Tema 1. Beenenue. Yenosek u TexHochepa. 0,5 9
2 Tema 2. [Icuxoduznosnornueckue u 3pro- 0,5 9
HOMHYECKHE OCHOBBI 0€30aCHOCTH.
3. Tema 3. Vnentudukaiys BpeaHbIX U onac- 2 0,5 9
HBIX (h)aKTOPOB CpeJibl OOUTAHMSI.
4, Tema 4. BozneiicTBre Ha yenoBeKka Bpel- 2 1 2 9
HBIX H OIIACHBIX (h)aKTOPOB CPelIbl OOUTAHHS.
3amura 4eiaoBeka U Cpeabl OOUTaHUS OT
BPEAHbBIX M OIIACHBIX (h)aKTOPOB MPHPOIHO-
r'0, aHTPOIIOT€HHOTO U TEXHOTEHHOTO TPO-
HCXOXKACHHSI.
5. Tema 5. OGecrieueHre KOM(DOPTHBIX yCIO- 2 0,5 2 9
BUIl 17151 JKU3HHU U JEATSIbHOCTH YEJIOBEKa.
6. Tema 6. Upe3BbluaiiHble CUTYallMH U METO- 2 0,5 9
JIbI 3a1LIMTHI B YCJIOBHUSIX MX pPean3alyu.
7. Tema 7. YnpasieHue 0€3011aCHOCTBIO KH3- 2 0,5 10
HEJIeSITENbHOCTH.
®opma aTTecTallul
Bcero 4acoB o aucuMIInHe 12 4 4 64 +
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PaGouas mporpamMma 11U CHOUIIIINHBL «be30nacHOCTh KU3HEACATSIABHOCTH)) AKTyaJIn3npoBa-

Ha ¥ YTBEp KJEHa MPOTOKOJIOM 3ace/ianus Kadeapsl « Y npaBlieHue IEPCOHATIOM» OT 27 aB-
rycra 2020r. Ne 1

-
3aBenyrommii kKadeapon S~ \\\f l
«YnpaBieHue epcoHaIoM» ¢ av\ M.M. Kpexkosa
Cexkpertapb Ll 2.C. T'ynyes
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PaGouas mporpamMma 11U CHOUIIIINHBL «be30nacHOCTh KU3HEACATSIABHOCTH)) AKTyaJIn3npoBa-

Ha ¥ YTBEp KIEHA MPOTOKOJIOM 3ace/iaHus Kadeapsl « Y paBlIeHUEe MepcoHaIoM» OT 27 aB-
rycra 2021r. Neo 1

3aBenyromuii kadeapoit AN /1f .
\x/ E / .
«YTpaBiaeHue epcoHaIoM» O M.M.Kpekosa
: /// " § _)
Cexkpertapb < W A.}O. Heuwuraitnno
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PaGouas nporpamma 1UCHUIUIMHBI « Be30MaCHOCTD KU3HEIEATENbHOCTHY AKTyaJIN-
3MpOBaHa U yTBEPXKACHA IPOTOKOJIOM 3acelaHus Kadenpsl «YpaBiIeHHUE IEPCO-
Hajom» oT 30 aBrycra 2022r. Ne 1

3aBenyromuii kKadeapon : \\4_ |
«YTpaBieHue epcoHaIoM» O M.M. KpekoBa

Cexperapb A 1O. Heunraiino
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