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1. HeJII/I H 3a1a4Y1 OCBOCHHUSA NUCIHUIIJINHBI.

I_Ie.]'ll/l OCBOCHUA NTHUCHHUIIJIMHBI:

o ¢dbopmMHupoBaHKE M TpONAaraHjaa 3HaHUI, HANpaBIEHHBIX HA CHI)KEHHUE CMEPTHOCTH U IO-
TEPb 30POBbS JIO/ICH OT BHEUTHHU ()aKTOPOB U MPUYNH;
o (dbopMHUpOBaHKE 3HAHUI O CO3/aHUM 3AILUTHl YEJIOBEKA B TEXHOC(Epe OT BHEIIHUX Hera-

THUBHBIX B03,I[CI‘/'ICTBI/II\/’I AHTPOIIOTCHHOI'0, TCXHOI'CHHOT'O U €CTCCTBEHHOTI'O ITPOUCXOXKACHU .
33[[3‘11/[ U3YyYCHUA TUCHUIIIINHBI:

] UACHTU(UKAIMS OMACHOCTH PACIIO3HAHHUE U KOJIMYECTBCHHAS OIICHKA HEraTUBHBIX BO3JICH-
CTBUH Cpebl OOUTAHUS;

] MPEIYIPEKACHNE BO3ICHCTBHS TEX WIIM HHBIX HETaTHBHBIX (DAKTOPOB HA YEIIOBEKA;

° 3alUTa OT OMACHOCTH;

] JTUKBHJIAIUS OTPUIATEIBHBIX TIOCIECICTBUN BO3JICHCTBHSI OMTACHBIX M BPEAHBIX (DAKTOPOB;
] CO3JIaHKE HOPMAIILHOTO, TO €CTh KOM(OPTHOTO COCTOSIHUS CPEIbl OOMTAHUS YEIIOBEKA.

2. Mecto nucunniimnsl B ctpykrype OOII 6akanaspa.

JucnurumHa «be30mnacHOCTh JKHU3HEICSTEIBHOCTH» OTHOCHUTCS K 0a30BOM YacTH IIMKJIA
JTUCLUILIIMH yueOHOTO Tu1aHa 1o HarpasieHuto 38.03.03 «YnpaiieHue nepcoHaioM.

JlcuuIuiHa CBsI3aHa JIOTHYECKU U COJIEPIKATEIbHO-METOAUYESCKH C APYTUMH JUCIUILTAHA-
MU yueOHOro iaHa 6akanaBpuara mno Hampasienuio 38.03.03 «Ympasinenue nepcoHaiom», Gop-
MUPYIOIIUMH OOIIEKYIbTYPHBIE, 001IenpodecCHOHAbHBIC U MPO(ECCHOHATLHBIC KOMITETCHIINH.

,Z[J’If[ OCBOCHUSA YKa3aHHOI\/JI JAUCHUIITIMHBI CTYACHT OOJIKCH O6JIa[[8,TI> SHAaHUAMU, IMOJTYYCHHBI-
MU B CPEITHEH IIKOJIE.

3. [lepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCHHUILINHE (MOIYJ/II0), COOTHECEH-
Hbl€ ¢ IVIAHUPYEMBbIMHU Pe3yJibTATAMHU 0CBOEHHS 00pa30BaTe/IbLHOI MPOrpaMMBbl.

B pe3ynbrare ocBO€HUS TUCIUIIMHBI (MOIyJIs) Y 00ydarouxcst pOpMHUPYIOTCS ClIEAYIO-
I[1€ KOMIIETEHIIUU U JTOJKHBI OBITh TOCTUTHYTHI CIEAYIONINE Pe3yIbTaThl 00yUeHHUs KaK dTam
(bopMHpPOBaHUS COOTBETCTBYIOIUX KOMITETEHIIHMIA:

Koa xom- B pe3yJsibTaTe ocBOeHUs1 00pa3oBa- IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4Y€eHUSs
neTeHInu TeJbHOH NPOrpaMmbl 00y4yaloLuiics 0 JUCIUILINHE
JIOJIZKEH 00J1a1aTh
OK-9 CIOCOOHOCTBIO MCITOTB30BATh IPUEMBI 3HATD:
OKa3aHWsI MIEPBO IOMOIIIN, METOTBI - TpUEMBl OKa3aHWS IEPBOW IMOMOIIA B YCIOBHSIX
3aIIUTH B YCIOBHSAX YPE3BRIYaHBIX Ype3BBIUANHBIX CUTyaIni
CUTYyalHH yMeTh:

- IPUMEHATH METO/BI 3ALUTHI B YCIOBHUIX Upe3BbIYali-
HBIX CUTyalui

BJIaJETh:

- MEIUIMHCKUMU [IPUEMAaMH OKa3aHUs NEPBOU IIOMO-
LM [IOCTPAJABIIUM B yCIIOBUSIX UPE3BbIUAIHBIX CUTYa-
3207

4. CTpyKTYypa M coiepKaHHe M CIHUIIIMHBI.

J1i1st ouHoi (hopMbl 00yUeHHUs

OO0mast TpyA0eMKOCTh AUCHIUILIMHBI COCTABISET 3 3a4eTHBIX eAuHHUIIbI, T.e.108 akanemu-
YECKMX 9acoB (M3 HUX 54 "aca — caMoCcTosITeIbHAs paboTa CTyIEHTOB).

Paznensl quCHUIUIMHBI U3y4YalOTCsS Ha BTOPOM CEMECTpe MepBOro Kypca: nekuuu —18 ya-
coB, jabopaTopHble paboTel — 18 wacoB, cemmHapckue 3aHATHSA-18 YacoB Gopma KOHTPOIST —
3a4er.

JUng 0uHO0-3204HOM (hOPMBI 00YUIEHHUS
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OO6miast TpyJ0EMKOCTh AUCITUIUIMHBI COCTABJISET 3 3a4eTHBIX eauHuIlbl, T.€.108 akagemu-
YeCKUX 9acoB (M3 HUX /2 4aca — cCaMOCTOSTENbHas padoTa CTYICHTOB).

Paznenbl TUCIUIUTMHBI U3y4YaroTCsl HA BTOPOM CEMECTpE TIepBOro Kypca: JISKIIMU —8 4acos,
naboparopHsie padoTel —184acoB, cemurapckue 3anaTus-10 gyacoB hopmMa KOHTPOIISI —3a4eT.

JList 3a04HO HOpPMBI 00YUEHUS

OO0mmast TpyA0eMKOCTh JUCIUILIMHBI COCTABISET 3 3a4eTHBIX eAuHHMIbI, T.e.108 akamemu-
YecKHuX 9acoB (U3 HUX 92 yaca — camocTosiTeIbHas paboTa CTyICHTOB).

Pa3nensl TUCIUTUIMHEI U3y4Yal0TCsS Ha BTOPOM CEMECTPE MEPBOTO Kypca: JISKITMH —2 4acoB,
nabopaTopHbIe pabOThI — 6 4acoB, CEMHHAPCKHE 3aHATHUS-4 4acoB (hopMa KOHTPOJIS —3a4eT.

CtpyKTypa U cofepKaHue AUCHUILUIMHBI «be30macHOCTh KU3HEIEATEIILHOCTI TI0 CPOKaM
U BUJIaM paboThl oTpaxeHsl B [IpumoskeHun 3.

Conep:xaHue pa3iesioB IUCHUIIHHBI.

Tema 1. Beenenue. Yennosek u texHocgepa. (OK-9)

OcHOBHBIE TIOHATHA U ONpENEICHUs. XapaKTEpPHbIE COCTOSIHUS CUCTEMBI “‘UEJIOBEK — Cpefa
oOuTaHus”: MPOU3BOICTBCHHAS, TOPOCKasi, ObITOBas, MPUPOIHAs cpeaa. B3aumoseiicTBue yeno-
BEKa CO Cpelloil 0OUTaHusl, OCHOBBI ONTUMAIBHOTO B3aUMOJAEUCTBUA: KOM(POPTHOCTh, MUHHUMH3A-
1[Usl HETaTUBHBIX BO3JIEHCTBUM, YCTOMUMBOE pa3BUTHE cucTeMbl. COOTBETCTBUE YCIOBHM JKU3HE-
JeSTeAbHOCTH (PU3HOIOTNYECKUM, (PU3NYECKUM U IICUXUYECKUM BO3MOKHOCTAM denoBeka. OCHO-
Bbl ONTHMHU3ALMHU TAPAMETPOB Cpeabl OOMTaHMs (MapameTpbl MUKPOKIMMATA, OCBEIIEHHOCTH,
uryM, BuOpanus u np.). Kputepun oneHku BIusHUS AUCKOM(OpPTa, UX 3HAYUMOCTh. AKCHOMA O
MOTEHIIMATIFHOM BO3JICHCTBUU B CHUCTEME “‘UeJIOBEK — cpena odurtanus’ . Kpurepuu olieHKU Hera-
TUBHOTO BO3JICHCTBUS: YMCICHHOCTh TPAaBMUPOBAHHBIX M MOTUOLINX, COKpAIICHHE MPOIOKU-
TEJBHOCTH KHU3HH, MATCPUAIBHBINA yIIepO U UX 3HAYUMOCTh. MEXyHapOAHOE COTPYIHUYECTBO B
obnactu 6€30MacHOCTH KU3HEIeATEIbHOCTH.

Tema 2. Ilcuxopu3nosiornyeckue ¥ IproHoMuveckue oCHOBbI oe3onacuoctu. (OK-9)

OCHOBHBIE TICUXOJIOTHUECKHE NMPUYMHBI OLIMOOK M CO3/JaHUs OMACHBIX CUTyaruid. MHxe-
HepHas ncuxoyorusi. akTopsel, BIMUSAIOMNX HA HAAESKHOCTh JACHCTBHUI onepatopoB. Buasl Tpyno-
BOM J1eATeNIbHOCTU: (PU3MUYECKHI U YMCTBEHHBIH Tpy.l, (HGOPMBI PU3NUECKOTO U YMCTBEHHOI'O TPY-
na, TBopueckuil Tpya. Kiaccudukanus yciaoBuii Tpyia o TSDKECTH U HAIIPSHDKEHHOCTH TPYA0BOTO
nporecca. Knaccugukanus ycnoBuii Tpya mno ¢pakropam Ipou3BOICTBEHHOH cpebl. DproHOMHU-
YyecKkue OCHOBBI Oe3omacHOoCcTH. CHcTeMa «4eloBeK - MalllMHa - cpefa». AHTpONOMEeTpHYecKas,
CEHCOMOTOpHasl, dHepreTuyeckas, OnomMexaHudeckass U MCUXOPHU3UOIOrHYecKass COBMECTUMOCTb
yesioBeka U MamuHbl. Opranuzanus padbodero mecra. Pexxum Tpyna v OTAbIXa, OCHOBHBIE ITYTH
CHW)KEHHSI YTOMJIEHHSI © MOHOTOHHOCTH.

Tema 3. UnenTudukanusi BpeAHbIX U onacHbIX pakTopoB cpeanl ooutanus. (OK-9)

Knaccugukanus HeraTMBHbIX ()aKTOPOB IMPHUPOJHOIO, AHTPOINOTEHHOTO M TEXHOTEHHOI'O
poUCX0XkAeHNs. Bpeanbie u onacHele HeraTuBHbIE (akTOpbl. CUCTEMBl BOCHPUATHS U KOMIIEH-
callud OpPraHU3MOM YeJIOBeKa BpEAHBIX (PAKTOpoB cpenbl obutanus. [IpenenbHo AomycTUMBIE
YPOBHU OMAacCHBIX U BPEIHBIX ()aKTOPOB — OCHOBHBIE BUIbI U MIPUHILIUIIBI ycTaHOBIEHUA. [lapamer-
pBl, XapaKTePUCTUKNU OCHOBHBIX BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl OOMTAHUS YeJIOBEKa, OC-
HOBHBIX KOMIIOHEHTOB T€XHOC(HEPHI U UX HCTOUYHUKOB.

Tema 4. Bo3neiicTBHe Ha 4YeJIOBEeKAa BPeIHBIX U ONACHBIX (PAKTOPOB cpeAbl OOMTAHUS.
3amuTa yesioBeKa M cpe/ibl OOUTAHUS OT BPeAHBIX H ONACHBIX (JaKTOPOB NMPUPOAHOIO, aH-
TPONOTeHHOT0 ¥ TEXHOTreHHOTo npoucxoxaenus. (OK-9)

BozneiicTBue OCHOBHBIX HETaTUBHBIX (PAKTOPOB Ha YEJIOBEKA U UX MPEIEIbHO-A0MYCTUMbIE
ypoBHU. OCHOBHBIE IPUHIIUIIBI 3AIUTHI OT onacHOCTeN. CUCTEMBI U METOABI 3alLIUTHI YETIOBEKA U
OKpYXaroIie cpeabl OT OCHOBHBIX BHJIOB OIMACHOTO M BPEAHOIO BO3JAEHUCTBUS MPUPOAHOIO, aH-
TPOIOTE€HHOTO U TEXHOTEHHOTO MPOUCXOXKJIECHHsI. MeTOIbl 3alUThl OT BPEAHbIX BEIECTB, (Hr3H-
YecKuX moJiel, nH(OPMAIMOHHBIX TTOTOKOB, OMACHOCTEM OMOJIOrMYECKOro M MCHUXOJIOTMYECKOTo



npoucxoxaeHud. OO0mas XxapakTepucTuka U KiaccuuKaius 3alUTHBIX cpeacTB. MeToibl KOH-
TPOJIS. U MOHUTOPUHTA OMACHBIX W BPEIHBIX (hakTOpoB. OCHOBHBIC MPUHITUIIBI M ATl KOHTPOJIS
U IPOTHO3UPOBaHUs. MeTO/ bl ONpe/iesieHs 30H IeHCTBUS HETraTUBHBIX (DAKTOPOB U UX YPOBHEH.

- 3amuTa 0T MPOM3BOACTBEHHBIX BUOpaumii. OCHOBHBIEC MOHATUS U onpeaeneHus. Ouzu-
YECKHE XapaKTEPUCTHKW BUOpamuii. [I[puyrHBI M MCTOYHUKH BO3SHUKHOBEHHs BHOpanui. Jlei-
CTBHE BUOpaIuii Ha OpraHU3M YellOBeKa. | MTHEHHYECKOe U TEXHHUYECKOe HOPMHUpOBaHHE BHOpa-
nuii (TOCT 12.2.012). Metoas! u cpeacTBa 3alIUuThl OT BUOparuu (BO3IeCTBHE HA HCTOYHUK Ha
UCTOYHUK BO30YKICHHsI, BHOpOaeMII(UPOBaHNE, TUHAMUYCCKOE TallleHHe BUOpAIHid, TaCCHBHAS
U akTUBHas BUOpouzosiuus). CpeacTBa MHAMBUAYAIbHON 3aIlIUTHI OT BUOpanuii. Mi3mepenue na-
pameTpoB BUOpaiuil.

- 3ammTa OT NPOU3BOACTBEHHOr0 MIyMa, nH¢pa- u yjabTpa3Byka. OCHOBHbIC IOHATUS U
onpeneneHus. OU3NYCCKUE XAPAKTEPUCTUKH Imyma. VICTOYHHWKM TIyMa W WX KIacCH(UKAIUSL
('OCT 121.1.029). J[leiicTBus myma Ha OpraHu3M uejoBeka. ['paduk BOCHPHATHS YEIOBEKOM
aKycTH4eckux 3BykoB. HopmmpoBanue mryma Ha padounx mectax (COCT 12.1.003). Metonasr u
CPEICTBA 3alIUTHl OT MPOU3BOJICTBEHHOrO IIyMa (3BYKOM3OJSIUS M 3BYKOIMOTJIOUICHUE, TIIYIIH-
Tenw myma). MeToIsl U CpeicTBa 3aIUThI OT HHPaA- U yibTpa3Byka. LIlymMoBBIe XapaKTepUCTHKU
MaluH. AKYyCTUYECKHUM pacyer.

- 3ammra ot DM mnoJueii 1 UK- uzinyyenus, Jia3epHOro u3jiay4eHusi, HOHU3UPYIOLIEro
u3aydyeHus. Bo3nelicTBue 31eKTPOMAarHUTHBIX U3ITy4YeHUN Ha yeroBeka. HopMmupoBaHue, OCHOB-
HbIE XapaKTepUCTUKH, 3ammTa oT DM noneit, UK uznydenus, 1azepHOro 1 HOHU3UPYIOIIETO H3-
JTy4YeHUSI.

- OcHoBBI 3J1ekTpode3onacHocTH. OCHOBHBIC TOHATUS U omnpeneneHus. dDakTopel, BIUs-
IOIUE Ha MCXOJ MOPAKEHUS AJIEKTPOTOKOM. JIeHCTBHS 3IEKTPHUUECKOro TOKa Ha OpraHu3M 4eso-
Beka. Kiaccudukanus momenieHuii o 3meKTpode30nacHoCTy. SIBIeHNe CTEeKaHUs TOKA B 3eMITIO.
Hanpsokenue npukocHoBeHus. HampspkeHue mara. AHanu3 3JIE€KTPUYECKUX CETeH U MOpaKeHUs
TOKOM B Pa3JIMYHBIX CETSX. 3alUTHOE 3a3€MIJICHUE, 3aHYyJIEHUE, 3alUTHOE OTKItoueHne. CraTuyue-
CKO€ 3JIEKTPUUYECTBO, €ro JeicTBHE Ha YeToBeka. MoHMue3aluTa.

-be3onacHoCTh MPOU3BOACTBEHHOr0 00OPYI0BaHHUs. JProHOMHYECKHE TPeOOBAHUS K
TeXHHKe. YdeT TpeOoBaHUI 0€30MacHOCTH MPH TOJATOTOBKE MPOou3BoACTBA. OrpaauTenbHbIE,
MpeaynpeauTeNbHbIC CPEICTBA, OJIOKMPOBOYHBIC M CUTHAIU3UPYIOUTUE YCTPOUCTBA, CUCTEMBI JTU-
CTaHIIMOHHOTO yTpaBieHus. be3omacHOCTh HyHKIIMOHUPOBAHUS aBTOMAaTU3UPOBAHHBIX M POOOTH-
3UPOBAHHBIX MPOM3BOJACTB. be30macHOCTh B 4pe3BBIYAMHBIX CUTyalusaxX. VcnbiTanus, mpoBepka
COOTBETCTBUSI 000pyZ0BaHUs TpeOoBaHUAM Oe3omacHOCTU. OCBUACTETHLCTBOBAHUS M MCTIBITAHUS
KOMITPECCOPOB, IPY30MOTBEMHBIX KPAaHOB U MOABEMHUKOB, CHCTEM T'a30CHA0KEHMUSI, OTOIIJIICHUS,
BEHTUJISIIIMM, CUCTEM IO JAaBlieHuEM. JproHomMmuueckue TpedoBanus. [loBeiieHne 6€30MacHOCTH
3a cueT (PYHKIIMOHATILHON JUArHOCTUKHU MAIINH W YCTAaHOBOK.

- Ilo:xxkapHas Ge3omacHocTb. OCHOBHBIE MOHATUSA U omnpeneneHus. OnacHble U BpPEIHbIE
(dakTopsl TOKapoB U B3pbIBOB. [IpuunHbl ux Bo3HUKHOBeHUs. [loxkapHas npodunaktuka. [Ipo-
THO3MPOBAHUE MOXKAPOB. AHAIU3 yCIOBUM MpeKpamieHus: ropenus. CpencTsa TyHIeHUs MOKapoB.
Nx xapakTepucTUKH U 001acTh mpuMeHeHus. CpeicTBa U3BEIIEHUS U CUTHAIM3AIIUU O TIOKape.

Tema 5. Ob0ecneyenne KOM(OPTHBIX YCJIOBHH ISl KU3HU M JIeSITEIbHOCTH YeJIOBeKa.
(OK-9)

B3auMocBs3b yCnoBUM KU3HEACATENBHOCTU CO 3JOPOBbEM U MPOU3BOJUTENBHOCTHIO TPYJa.
KomMdopTHbie (onTUMaNbHBIE) YCIOBUS XU3HEASATEIbHOCTH. KimmMmarndeckasi, BO3AyITHAs, CBe-
TOBasi, AKyCTHUYECKasi U NICUXOJOTUYECKAs] CPENIbl, BIMSIHUE CPEJIbl HA CAMOYYBCTBUE, COCTOSTHUE
3I0POBBST U pabOTOCTIOCOOHOCTD UenoBeka. [Icuxodusnonorndeckrne u AproHOMHUIECKUE YCITOBHS
OpraHu3aIy 1 0€30MacHOCTH TpyAa. [[pUHIIUIIBI, METOIBI U CPEICTBA OPTaHU3AIUH KOM(POPTHBIX
YCIIOBHH KM3HEAEATETHHOCTH.

- O310poBJIeHHe BO3AYILIHON cpeAbl B NMPOM3BOJACTBEHHBIX NMOMeleHUsAX. OCHOBHbIE
MOHSTUS U OMpeJesieHus: paboydas 30Ha, METEOPOJIOTHYECKHUE YCIOBUS U OINpEAeNSIone ux ma-
pameTpsl. Bo3zelicTBue mapaMeTpoB MUKpPOKJIMMATa Ha 4YelOoBeKa. AHalW3 YCJIOBHUH TEMJIOBOIO



6amanca. HopmupoBanue napamerpoB mukpokiaumara (TOCT 12.1.005). 3arpsisHeHue Bo3mayxa
paboueil 30HBI U BO3JEiiCTBHE HAa OpraHu3M 4ejoBeka. HopmupoBaHue copepikaHusi BpeIHBIX Be-
IECTB B BO31yxe paboueil 30Hbl. Opranuzanus Bo3ayX00OMeHa B IIPOU3BOACTBEHHBIX MOMeEIle-
HusX. CucTeMa BEeHTHIISUH, TPEOOBAHUS K CUCTeMaM BeHTH K. OnpeaeneHne Heo0X0auMOro
KOJINYECTBA BO3JlyXa MpH 0OLIEOOMEHHOW U MECTHOM BeHTWIsILMU. KOoHAUIIMOHNPOBaHNE BO3/Y-
xa. OromieHne Npon3BOACTBEHHbIX TOMEILIEHUH.

- IlponsBoacTBeHHoOe ocBemeHne. OCHOBHBIE IOHATHA U onpeneneHus. OCHOBHBIE CBETO-
TEXHUYECKHUE BEJIMYMHBI U €AMHUIBI UX u3Mepenus. Kinaccudukamus cucrem ocemieHus. Tpe6o-
BaHUS K IIPOM3BOJCTBEHHOMY OCBEILEHUIO. DJIEKTPUYECKHE MCTOYHUKU CBETA U OCBETUTEIBHBIC
npubopel. HopmupoBanue ucKyccTBeHHOro u ecrectBeHHoro ocperienus (CHull 23-05-95).
CpencTBa HHAMBUYAIbHOM 3alIUTHI OPraHOB 3peHus. MeTonbl pacyera.

Tema 6. Upe3BbluaiiHble CUTyallHd M MeTOJbI 3aIIUTHI B YCJOBHUSIX X peajH3aluM.
(OK-9)

OCHOBHBIE TOHATHUS U ONIPECIICHUS, KIIACCH(PHUKAIN YPE3BbIYaHHBIX CUTyalluii 1 0OBEKTOB
SKOHOMMKH 110 OTEHUUAIBHON onacHocTh. Da3pl pa3BUTHUSA YpE3BbIYAWHBIX cuTyauui. Ilopaxka-
fonme (pakTopsl HICTOYHUKOB YPE3BBIYAHBIX CUTYAIMil TEXHOTEHHOTO Xxapakrepa. Kiaccuguka-
U] CTUXUIHBIX OeCTBUN (IPUPOIHBIX KaTacTpo(), TEXHOTCHHBIX aBapuil. XapaKTepucTHKa MO-
pakaronmx (hakTOpOB YPE3BBIYAWHBIX CUTYAIM MPUPOTHOTO XapakTepa. TeXHOTeHHbIE aBapHH —
UX 0COOEHHOCTH M Hopaxkaroiue (paxkropbl. Upe3BblyaliHble CUTYallud MUPHOTO U BOGHHOT'O Bpe-
MEHH U UX Mopaxkaromrre (Gpakropbl. Buasl opykusi MacCOBOT0O MOPaKEHHsI, X OCOOCHHOCTH U TI0-
CJIEJICTBUS €0 NPUMEHEHUS. Teppopu3M U TEPPOPUCTHUYECKUE AEUCTBUA. MeTolbl IPOTHO3UPO-
BaHUS M OIICHKH OOCTAaHOBKU MPU YPE3BBIUANHBIX CUTYAUSIX. Y CTOMYUBOCT ()YHKIIMOHUPOBAHUS
00BEKTOB SKOHOMHUKHU B Ype3BbIUANHBIX cUTyauusaxX. [IpMHIMIBI U crIOCOOBI MOBBILICHUS YCTOM-
YUBOCTH (PYHKIIMOHUPOBAHMS OOBEKTOB B UPE3BBIYAWHBIX CHTyanusx. OCHOBBI OpraHU3aIlH 3a-
IIUTHI HACEJIEHUS U NEPCOHAIa B MUPHOE U BOGHHOE BpPEeMsl, CIOCOOBI 3aIlUThI, 3allUTHBIE COOPY-
XKeHHs, X kinaccudukanus. OpraHuzanus 3BaKyalldl HAceJICHHUS M MEPCOHaNa M3 30H YPEe3BbI-
YalHBIX cUTyaluil. Meponpusats MeInuuHCKoN nomomu. CpeacTBa MHANBUTyaJIbHOM 3aIUThI U
MOPSAJOK UX UCHOTIb30BaHusA. OCHOBBI OpraHU3alluy aBapUHO-CIIacaTeIbHbIX padoT.

Tema 7. YnpasJjieHue 6€30MacHOCTbIO ku3HenesTeabHocTH. (OK-9)

3aKoHOJATEIbHbIE 1 HOPMAaTUBHBIE IIPABOBbIE OCHOBHI YIPaBIEHUS 0€30MaCHOCTBIO KU3HE-
nesTeNbHOCTH. CHUCTEMBI 3aKOHOJATENBbHBIX U HOPMATUBHO-IIPABOBBIX AKTOB, PErYIUPYIOLUINX BO-
MPOCHI 3KOJIOTUYECKOW, MPOMBIIIJIEHHOW, MPOU3BOJACTBEHHOW 0€30MacHOCTH M OE30MacHOCTH B
Ype3BbIUANHBIX CUTYALUAX, MPAaXIAHCKOW 000pOHBI. XapaKTepUCTHKA OCHOBHBIX 3aKOHO/ATellb-
HBIX U HOPMaTHUBHO-TIPAaBOBBIX aKTOB: Ha3HAYEHHE, OOBEKTHI PETYJIUPOBAHUS U OCHOBHBIE MOJIO-
XKEeHHs. DKOHOMUYECKHE OCHOBBI yIpaBiieHHUs 0e30nacHOCThI0. COBpEMEHHBIE PHIHOUYHBIE METO/IbI
HKOHOMUYECKOTO PETYJIMPOBAHUS PA3IUYHBIX aCMEKTOB 0€30MacCHOCTHU: MO3UTHBHBIE U HETaTHUB-
HbI€ METOJIbl CTUMYJIMpOBaHUs Oe3onacHocTH. IloHsATHE SKOHOMHUECKOro yiiepba, ero cocras-
JSIOUIME U METOAMYECKHE MOJAXOJbl K OlEHKe. MarepuaibHas OTBETCTBEHHOCTb 3a HapylIeHHE
TpeOOBaHUH HKOJOTMUECKON, TPOMBIIIJICHHON 1 MPOU3BOACTBEHHON Oe3onacHocTH. CTpaxoBaHue
PHUCKOB: 3KOJIOTHYECKOE CTpaxOBaHUE, CTPAXOBaHWE OTBETCTBEHHOCTH BJIAJICINIBLIEB OMACHBIX MIPO-
U3BOJICTBEHHBIX OOBEKTOB, CTPAXOBaHUE MPO(PECCHOHATBHBIX PUCKOB, COLIMAIbHOE CTPaXOBAHUE
OcHoBHblE MOHATHUS, (DYHKLUMHU, 3314l W TPUHIMIBI CTpaxoBaHUS PUCKOB. OpraHel rocynap-
CTBEHHOTO YIpPaBJeHUs O€30MacCHOCTBHIO: OpraHbl yIpaBJIeHUs, Ha30pa U KOHTpoJIA 3a Ge3omac-
HOCTBIO, UX OCHOBHBIC (DYHKITHH, MpaBa U 00s3aHHOCTH, CTpyKTypa. Cucrema PCUC u rpaxman-
cKoif 000opoHbl. KoprnopaTHBHBIN MEHEKMEHT B 00JIACTH KOJIOTMYECKON 0e30MacHOCTH, YCIOo-
BUU TpyJa U 3/10pOBbS PAaOOTHUKOB: OCHOBHBIE 33JauM, NMPUHIUIBI U CUCTEMbl MEHEIKMEHTa
(9KONOTHYECKHUH MEHEIKMEHT, MEHEKMEHT O€30IIaCHOCTH TPY/1a M 37I0POBbsI pAOOTHHKOB).

5. O0pa3oBaTesibHbIE TEXHOJOTHH.

MCTOI[I/IKa npenoaaBaHvs AUCHHUIIIINHBL «be3omacHocTh KUBHCACATCIIBHOCTH) U pCalin3a-
Ouss KOMIETCHTHOCTHOI'O IMMOAX0Ja B U3JIOKCHUH U BOCIIPUATHU MaTCpuajia nmpeaycMarpuBacT uc-



HOJIb30BAHUE CIIEAYIOIINX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM IPOBENEHUs IPYNIOBBIX, UHANBU-
NyalbHbIX, ayIUTOPHBIX 3aHATUH B COYETAaHUU C BHEAYTUTOPHOH paboToii ¢ 1enbio popMupoBa-
HUS U Pa3BUTUA IPOPECCHOHATIBHBIX HABBIKOB 00YYarOLIUXCA:

— MOATOTOBKA K BBIITOJHEHUIO Ja00OpaTOPHBIX PadoT;

— OpraHu3anys U MpoBeACHUE TEKYIIEro KOHTPOJS 3HAHUH CTYJEHTOB B (opMme OIaHKOBOIO Te-
CTUPOBAHUS.

VenbHbI Bec 3aHATHI, IPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax, ompeieseH INIaBHOU
1eJIbI0 00pa30BaTeIbHON MPOrPaMMBbl, OCOOCHHOCTBIO KOHTHHIEHTa OOy4aloIIuXcs U conuepxka-
HUEM JUCLMILIMHBI «be30MacHOCTh )KU3HENAEATEIbHOCTU» U B LIEJIOM 110 IUCLHUIUIMHE COCTABIISAET
25% ayIuTOPHBIX 3aHATHI.

6. OnleHoYHbBbIE CPeACTBA LISl TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH, IPOMEKYTOUYHOM aTTe-
CTALIMH M0 UTOTaM OCBOEHMSI JUCIHUIJIMHBI U YUeOHO-MeTOAn4ecKoe odecredeHne caMmoCcTos -
TeJbHOH padoThI CTYJAE€HTOB.

B mporecce 00ydeHus: UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (DOPMBI CaMOCTOATENBHOM
paboThI CTYACHTOB, OLICHOYHbIE CPE/ICTBA TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U NMPOMEXKYTOUHBIX
aTTeCTaluu:

- IOJITOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX padoT U UX 3alLUTa;
- HaIMCaHUE KOHTPOJILHOW PabOTHI B BUI€ OJITAHKOBOTO TECTHPOBAHUS;
- cJjada 3ayeTa.
OO0pa31bl TECTOBBIX 3aJjaHU, BOIPOCHI K 3a4€Ty NPUBEACHBI B IPUIIOKEHUH.

6.1. ®oHa OLEHOYHBIX CPEACTB AJIsl MPOBEJICHUSI MPOMEKYTOYHOH aTTecTanuu 00y-
YAKLIUXC M0 JUCHUILIMHE (MOYJIIO0).

6.1.1. [lepeueHb KOMIETEHIIMIA ¢ YKa3aHUEM STANoOB X (HOPMHUPOBAHUS B MIPOLIECCE OCBOE-
HUS 00pa30BaTEIHLHOM MTPOTPAMMEI.
B pesynbpTate ocBOeHHS AMCUMILTUHBI (MOAYJsS) (OPMUPYIOTCA CIEAYIOLUIUE KOMIETCH-

Ouu:
Kon xomme- B pe3yabTare ocBoeHusi 00pa3oBaTeJbLHON IPOrPaMMbl 00y4arOLIHiics
TeHUHH A0JIZKEeH 00J121aTh
OK-9 CIOCOOHOCTBIO MCTIONIb30BaTh MIPUEMbI OKa3aHUs IEPBOM MTOMOIIH, METOIbI

3aIUTEI B YCJIIOBHAX qp€3BBIqaﬁHLIX CI/ITyaHI/Iﬁ

B mporiecce ocBoeHust 00pa3zoBaTeIbHOM MPOrpaMMBbl JaHHBIE KOMIIETCHIIMH, B TOM YHUCIIE
WX OTJeJbHbIE KOMIIOHEHTHI, (JOPMUPYIOTCS TOITAITHO B XO/I€ OCBOEHUS O0YUYAIOUTUMUCS AUCIIU-
TIMH (MOYyJIeH ), TPaKTUK B COOTBETCTBUH C YUYEOHBIM IIJIAHOM W KaJCHJAAPHBIM rpaduKkoM yueo-
HOTO IIpolLecca.

6.1.2. Onucanue nokasareneil 1 KpUTEpUEB OLIEHUBAHUSI KOMIIETEHUUH, (POPMUPYEMBIX IO
UTOT'aM OCBOCHMS JUCLUUIUIMHBI (MOYJIsI), OMUCAHKE IIIKAJ OLEHUBAHUSI.

[Tokazarenem oneHMBaHUS KOMIETEHLUUN Ha pa3iIM4YHbIX dTarnax uX (OpMUPOBAHUS SBIIS-
eTcs IOCTHKEHNE 00yUaloIMMUCS TUIAHUPYEMbIX Pe3yJIbTaToB 00yUYeHHs 110 AUCHUIUIMHE (MOY-
JI10).

6.1.3. [lIkansl OLleHMBaHUS PE3YIHTATOB IPOMEKYTOUHOM aTTECTAIIMM U UX ONHCAHUE!

OK-9 - crocOOHOCTBIO UCTIONIB30BaTh MPHUEMBI OKAa3aHUS IMEPBOM ITOMOIIIH, METO/IBI 3AIIUTHl B YCIOBHSAX UPE3BHI-
YalHBIX CUTYaIHi.

Hoxa3zaTtenn Kpurtepun ouennpanus




2 3 4 5
3HaTh: mpuembl | OOyuatormmiics  ne- | OOyqaromuiics  ge- | OOywarommiics  ne- | OOydwarommiics ae-
OKa3aHus nep- MOHCTPUPYET MOJHOE | MOHCTPUPYET HEMON- | MOHCTPUPYET 4ya- | MOHCTPHUPYET MOJHOE
BO IIOMOIITA B OTCYTCTBHE WJIM HeE- | HOE COOTBETCTBHE | CTHIHOE COOTBET- | COOTBETCTBHE CJIC-
YCJHOBHSIX Upe€3- | JOCTATOYHOE  COOT- | CIACAYIOIIMX 3HAHWM: | CTBHE  CIEIYIOLIMX | IYIOLIMX 3HAHWUM:
BBIYAMHBIX CU- BETCTBUE CIEeAyIO- | IPUEMBI OKa3aHus | 3HAHUM: MIPUEMBI | MIPUEMBI OKa3aHUs
Tyalui. IMX 3HAHUU: IpUe- | IEpBOM IOMOLIM B | OKa3aHHUA IIEpPBOM | IEpBOM MOMOILU B
MBI OKa3aHHUs NEPBOM | YCIOBUSAX  YpPE3BbI- | IOMOIIM B YCJIOBHUSAX | YCJIOBHSX UYPE3BbI-
[IOMOIIIM B YCJOBHUSX | YaHHBIX  CUTyalUMd. | Ype3BbIYAWHBIX CH- | YalHBIX CUTyalUH,
4pe3BbIUAlHBIX  cH- | JlomyckaroTcs 3HAYW- | Tyanuid, HO JOMyC- | CBOOOIHO OMEpUpPYET
Tyanui TEIIbHBIC OIIMOKH, | KalTCs HE3HAYU- | MPHOOPETEHHBIMU
MPOSABISAETCS  HENO- | TEJbHBIE OIIMOKH, | 3HAHUSAMH.

CTATOYHOCTH 3HAHUH,
Mo psAgy ToKasare-
nei, oOydJaromuiics
HCIIBITBIBACT 3HAYHU-
TeJbHBIE 3aTpy/AHe-
HUSl TIPU OINEpPHUPOBa-
HUHW 3HAHUIMHU HpI/I
WX TepeHoce Ha Ho-
BBIC CHTyaHI/II/I.

HETOYHOCTH, 3aTpynl-
HECHUS TIPH aHAJIUTH-
YECKUX OIEpaNnsIX.

yMeThb: IIpUMe-
HSITH METOJBI
3aIIUTHI B YCIIO-
BHUSIX YPE3BbI-
YallHBIX CUTYa-
Ui,

OO6yuaroruiics He
yMeeT WU B HeJlo-
CTaTOYHOH CTENEHHN
yMeeT IpUMEHATh
METO/IBI 3AIIIUTEI B
YCIIOBHSAX YPE3BHI-
YalHBIX CUTYyalUi.

OO6yuaromiuiics ne-
MOHCTPHPYET HEIoJI-
HOE COOTBETCTBHE
CIITYFOIINX YMEHHUH:
MPUMEHATH METOIBI
3aIIUTHI B YCIOBHAX
Ype3BBIYANHBIX CH-
Tyauuil Jlomyckaror-
sl 3HAUUTEIIbHBIC
OIIUOKH, IPOSBIACT-
Csl HEJOCTaTOYHOCTh
YMEHHUi, 110 psay
nokasareJei, o0y-
YarOIIUHCS UCTIBITHI-
BAaeT 3HAYMTEIHHbIC
3aTpyJHEHHS IpH
OTIEpPUPOBAHNH yMe-
HUSIMU IIPH UX TIepe-
HOCE Ha HOBBIE CHUTY-
aIHH.

OOyuarornumiics ne-
MOHCTPHpYET Ya-
CTUYHOE COOTBET-
CTBHE CIICIYIOINX
YMCHUH: IPUMEHATh
METO/IbI 3aIIUTHI B
YCIIOBHSX YPE3BHI-
YallHbIX CUTYyalUun
UIEHTU(HULIUPOBATD.
‘YMeHust OCBOEHBI, HO
JIOITYCKAIOTCS He3HA-
YUTENIbHBIE OINOKH,
HETOYHOCTH, 3aTPY/-
HEHUS [IPU aHAJINTHU-
YECKHX OTepaIisix,
TepeHoce YMEHHUH Ha
HOBBIE, HECTaHIAPT-
HBIC CHUTYAIlHU.

OOyuarornumiics ne-
MOHCTPHPYET HOJIHOE
COOTBETCTBHE ClIe-
IYIOIIUX YMEHUU:
TIPUMEHSATH METOJIBI
3aIINTHI B YCIOBHAX
YpEe3BBIYANHHBIX CH-
tyarmuid. CBoO01HO
ornepupyer npuoope-
TEHHBIMHU YMEHHSIMH,
NPUMEHSET UX B CH-
Tyalusx MOBBIIICH-
HOM CJI0KHOCTH.

BJIAJIETh: Me-
IUIIAHCKUMH
prUeMaMu OKa-
3aHUS [IEPBOU
TIOMOIIIH TI0-
CTpaJaBIINM B
YCIIOBHSX Upe3-
BBIYaWHBIX CH-
Tyanusx.

OO6yuaroruiics He
BJIaJICET WU B HENO-
CTaTOYHOM CTETIECHHU
BJIaJIEET MEIULMH-
CKHMH MTPHEMaMH
OKa3aHus NepBon
MIOMOIIH MMOCTPaJaB-
LIMM B YCJIOBHUSX
Ype3BbIUAHHBIX CUTY

OOGyuaromiuiicst Bia-

JI€eT B  HEMNOJHOM
o0beMe MEINLINH-
CKUMU HpI/IeMaMI/I
OKa3aHus nepBou

MOMOIIU [TOCTPaIaB-
HIAM B YCJIOBHSAX
9Ype3BBIUANHBIX CHTY,
JIOITYyCKAKOTCS 3HAYU-
TENbHBICE  OUIMOKH,
MPOSIBIISIETCS.  HEHO-
CTaTOYHOCTL BJIaje-
HUS HaBBIKAMH 10
pally  TOKasaTelew,
OOyuaromnuiicst — uc-
MBITHIBAET 3HAYU-
TEJNbHBIC  3aTpyIHE-
HUS TpA TNPUMEHE-
HUM HaBBHIKOB B HO-
BBIX CUTYaIUsIX.

OO6yuatommuiics ya-
CTHYHO BJIAJICET ME-
JTUIIMHCKAMHU TIPHE-
MaMH OKa3aHHUs mep-
BOI TOMOILIHU TT0-
CTpaJaBIINM B yCIIO-
BHSIX UPE3BBIYAHBIX
CHUTY HaBBIKH OCBOE-
HBI, HO JIOITYCKAIOTCSI
HE3HAYUTEJIbHbBIC
OINNOKH, HETOYHO-
CTH, 3aTPyIHCHUS
MPH aHATUTHIECKUX
orepanusx, MepeHo-
c€ yMEHHUI Ha HOBBIE,
HECTAaHIAPTHBIC CH-
Tyanuu.

OO6yuaronuiicst B
nmoJHOM o0BbeMe Bia-
AC€T MCEIUITUMHCKHUMU
NnpueMamMu OKa3aHusA
NEPBOM MOMOILU I10-
CTPaJaBIINM B YCIIO-
BHSX YPE3BBIYAHBIX
CUTY, cBOOOTHO
MIPUMEHSET oIy~
YCHHBIC HABBIKH B
CUTYAIIHSIX MTOBBI-
HIEHHOM CJIOAKHOCTH.




DopMa IPOMEKYTOUYHOM ATTECTALUU: 3a4eT.

[TpomesxyTounas aTTecTanus ooydarouuxcs B hopme 3a4é€Ta IPOBOJUTCA 110 Pe3ysibTaTaM
BBINOJIHEHUSI BCEX BUJIOB y4eOHOH paloThbl, MpEeayCMOTPEHHBIX YYEOHBIM IUIAHOM [0 JaHHOM
JUCLUIUIMHE (MOJYJIIO), IIPY 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYLIETO KOHTPOJIS yCIEBAEMOCTH
B TeueHue cemecTpa. OLeHKa CTeNeHH AOCTHKEHHs 00ydaroIUMUCs MJIaHUPYEMBIX Pe3yJIbTaToB
00y4eHHUs MO0 JUCLUILIMHE (MOIYJII0) MPOBOJUTCS IpPENoAaBaTeieM, BEAYIUM 3aHIATHUs 10 JTuC-
LUIUIMHE (MOJYJII0) METOAO0M 3KCIEepPTHOHM oueHKHU. [lo nrtoram nmpoMexyToyHOM aTTecTalMy IO
JUCLUIUINHE (MOAYJII0) BBICTABIISIETCS OLIEHKA «3a4YTEHO» WM «HE 3a4TEHOY.

K npomexyTouHOM aTTecTanuu JOIYCKAKOTCS TOJBKO CTYACHTHI, BBIIIOJIHUBIINE BCE BUIbI
yueOHO#l paboThl, MpeaycMOTpeHHbIe paboueil mporpamMmoi mo aucuuiuinHe «be3omnacHocTh
YKHU3HENISSITSNIbHOCTHY (IPOLLIH IPOMEKYTOUHbBI KOHTPOJIb, BBIIOJIHMIN JIA00pPAaTOPHBIE PaOOTEHI).

IIIxana oueHu- Onucanue
BaHHS
3auTeHo BrImoHeHB! Bee BUABI YYeOHOH paboThI, IPEAyCMOTPEHHbBIE YUeOHBIM TIaHOM. CTYJICHT JEMOHCTPH-
pyeT COOTBETCTBHE 3HAHUMN, YMEHHI, HaBBIKOB NPHUBEICHHBIM B TaOJHIaX MOKasaTenel, onepupyer
HpI/IO6p€TeHHbIMI/I 3HaHUSAMU, yMeHI/IHMI/I, HaBbIKaMH, HpI/IMeHHeT ux B CI/ITyaIlI/ISIX HOBI)IIHGHHOﬁ
CJIIO)KHOCTH. HpI/I 3TOM MOFyT 6bITI> }IOHyHleHI)I HC3HAYUTCJIBbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3any}1HeHI/I$1
HpI/I AHAJITUTUYCCKUX onepaunﬂx, nepeHoce 3H3HI/II71 u yMeHI/Iﬁ Ha HOBBEIC, HeCTaH)lapTHLIe chyaunM.
He 3auteno He BbInmosHeH oauH uiu Oojiee BUIOB Y4eOHOW paboThl, MPEAyCMOTPEHHBIX yueOHBbIM IIaHoM. Cry-

ACHT ACMOHCTPUPYCT HCIIOJIHOC COOTBCTCTBUC 3HaHPII>'I, yMeHHﬁ, HAaBBIKOB MMPUBCICHHLIM B Ta6n1/1uax
HOKa3aTCH€I7[, JAOITYCKAKOTCA 3HAYUTCIIbHBIC OH.II/I6KI/I, MIPOABJIACTCA OTCYTCTBHUC 3HaHI/II71, yMeHI/Iﬁ,
HABBIKOB IO pAay HOKaSaTeJ'Ieﬁ, CTYACHT UCHBITHIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA IIPU OIICPUPOBA-

HHWHW 3HAHUAMHA 1 YMCHUSAMMU ITPH UX IICPCHOCC HA HOBBIC CUTYAIlUH.

@oH/1 OLIEHOYHBIX CPEACTB MpeAcTaBJIeH B NPWIo:KeHun 1 Kk padoueii nporpamme.
7. YueOHO-MeToAuYecKoe U MH(POPMAIIMOHHOE o0ecneyeHre JUCHMIITIHHBI.

a) OCHOBHasi JIMTepaTypa:

1. Be3onacHocTb kH3HEAEATENbHOCTH : YueOHUK / of pen. E.M. Xonocrosoii, O.I'. IIpo-
X0poBoH. - Mocksa : U3parenbcko-Toprosas koprnopanus «Jlamkos u K°», 2017. - 453 c. : ta6m.,
ui. - (YueOHble u3nanus s 6akanaBpoB). - bubnuorp. B kH. - ISBN 978-5-394-02026-1 ; To xe
[DneKkTpoHHBIH pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=450720 (22.07.2019).

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. Be3omacHOCTb XHU3HEIEATENbHOCTH : y4eOHMK / D.A. Apycramon, A.E. Bonomenko,
H.B. Koconanosa, H.A. ITpokonienko ; mox pea. 3.A. Apycramosa. - 21-e u3n., nepepad. u Jo1I. -
Mocksa : M3natenscko-Toprosas kopnopanus «Jlamko u K%, 2018. - 446 c. : un. - (YueOHbIE
u3slaHus Uit 0akaiaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02972-1 ; To ke [DmeKTpOoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=496098(22.07.2019).

B) IporpaMMHoe odecrieyeHue U MHTEPHET - pecypchbl:

Hcnonb3yeMmoe mporpaMMHOe oOecrieueHue:

HaumenoBanue [10 Ne norosopa
Onepaunonnas cuctema, Windows 7 (unu Huke) - Microsoft | JInuensus Ne 61984214, 61984216,61984217,
Open License 61984219, 61984213, 61984218, 61984215

Oducurie npunoxenusi, Microsoft Office 2013 (unu Hixe) - JIunensus Ne 61984042
Microsoft Open License

HNuTepHeT-pecypcesl:

Kaxplii cTyieHT o0ecrieueH HHIMBUIYIbHBIM HEOTPAHUUEHHBIM TOCTYIIOM K 3JICKTPOH-
HBbIM OUOJINOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog),k 3;eKTpOHHBIM KaTajgoraMm BY30BCKHX
Ooubmmorek u KpynHeiimmx OuOmmorek Mocksel  (http://window.edu.ru), k 3JIE€KTPOHHO-
OMOIMOTEYHBIM CUCTEMAaM (3JIEKTPOHHBIM OUOIMOTEKAM)



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

8. MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCUUIIMHBI.

Ayautopuu, ocHallleHHble yueOHOM MeOenblo, NEPEHOCHBIM (CTallMOHAPHBIM) MYJIbTHME-
JTUHHBIM KOMIUIEKCOM (TIPOEKTOp M HOYTOYK miu koMmiibiotep). [Ipu nmpoBeneHun 3aHATUN U 715
BBITIOJIHEHUS JIAOOPATOPHBIX pabOT MCIONB3YIOTCS: aHTeHHa u3meputenbHas 5 ['-500kkl 1 I16-
71, 116-70, aneMOMETp AJEKTPOHHBIA C KPBUIbYATHIM JTATYUKOM, U3MEPUTEIb MapaMeTPOB BO3-
IOyUIHOH cpenbl "MeTreockon", H3MepUTeNb MapaMeTPOB AIEKTPOOE30MACHOCTH AIEKTPOYCTaHOBOK
MIE-501, UIIIT-2M u3mepuTenb TIOTHOCTH TEIUIOBOT'O TMOTOKA, JIAOOPATOPHBIM CTEHJI 3a3eMile-
nue u 3anynenue "BX06/2M, moxcmerp-panuomerp TKA-01/3, mrymomep-ananuzarop SVAN-
945, Tpenaxkep sl oOyueHUs OKa3aHUS MMOMOIIY YEJIOBEKY MPU HEOTJIOKHBIX COCTOSHUSAX, TEp-
MoaHemMoMeTp mopratuBHbIi Testo 425, maGoparopusiii creHa "D((HEeKTUBHOCTP U KadeCTBO
ocgenieHus" BXK1M2, maboparopusiii ctena "3ammTa ot TeruioBoro u3nydenus" bBXK1m2, mado-
patopHbIii cTens "DinekTpode3onacHocTh Tpex(a3Hbix cereit u nepemenHoro Toka" bX, mabopa-
TOpHAs ycTaHOBKa "3ByKkou3ojsiusa U 3BykomnoriomnieHue" bXX2wm, nabopatopHast yctaHoBka "3a-
murta ot BuOpauuit" BXX4wm, mabGoparopHas ycraHoBKa "3BYKOM3OJALMS W 3BYKOHOIJIONIEHHE"
BAK2wMm.

9. MeToanyeckue peKOMEHAANH /ISl CAMOCTOSATeJIbHON PaGoThl CTY1€HTOB.

B npouecce uzydueHus TUCHUIUIMHBI UCIIONB3YIOTCA TaKUe BUJBI Y4eOHOUM paboOThI MO OT-
HOILIEHUIO K 00y4aromeMycsi, KaK JIEKI1H, JJa0OpaTOpHbIE 3aHATHS, @ TAK)KE pa3IMyuHbIe BUbI Ca-
MOCTOSITEJIbHON pabOThI 10 33JaHHIO MPENO1aBaTENs.

Metoauyeckue yka3aHus 1Jsi o0y4arouuxcs nNpu padore HaJ KOHCIEKTOM JIeKUMM
BO BpeMs NIPOBeACHUS JIEKIMH.

Jlexuust — CHCTEMAaTHUYECKOE, MOCIEA0BATEIBHOE, MOHOJIOTMYECKOE HU3JI0KEHUE TPeroaa-
BaTeleM y4eOHOro mMarepualna, Kak MpaBujio, TEOPETHUECKOoro xapakrepa. [Ipu moaroroske jiek-
[IUU TIPETIoIaBaTellb PYKOBOACTBYETCS paboueil mporpaMMoi AUCHHMILIMHBEL B mpormecce jekmuit
PEKOMEHIyeTCsI BECTU KOHCIEKT, YTO MO3BOJIUT BIOCIEICTBUU BCIIOMHHUTH U3YUYEHHBINH yueOHBIN
MaTepuai, AOMOJIHUTE COAEpkKaHUE MIPU CaMOCTOSTEIbHON paboTe ¢ JIUTepaTypoi, MOArOTOBUTh-
cs k 3adety. Crenyer Taike oOpamiaTb BHUMAaHHE Ha KaTeropuu, GopMyJIUpOBKH, PACKPBIBAIO-
LIME COJAEPKAHUE TE€X WIIM MHBIX SIBJICHUN W IIPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTUYECKUE PEKO-
MEHJIAINH, TOJIOKUTENBHBIA ONBIT B OPAaTOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOdMX
KOHCIIEKTaxX IOJIs, HA KOTOPBIX JEJIaTh MOMETKU M3 PEKOMEHJIOBAHHOW JINTEPATyphl, AOMOIHSIO-
e MaTepuall MPOCIyIIaHHON JIEKIMH, a TaKXkKe MOAYEPKHUBAOLINE 0CO0YI0 BaXKHOCTh TEX WIIH
WHBIX TEOPETUYECKUX MOJIOKEHHM.

BbIBOJBI 1O JIEKIMM MOJBITOKUBAIOT Pa3MBILIUIEHUS MPENoaBaTes Mo y4eOHbIM BOIPO-
caM. [IpenogaBarens NpUBOJNUT CIMCOK MCIOJB3YEMBIX U PEKOMEHyEMbIX UCTOYHUKOB IS U3Y-
YeHUs1 KOHKPETHOU TeMbl. B KOHIle JeKIny o0yyaromuecss MMEI0T BO3MOKHOCTD 33/1aTh BOIPOCHI
IIPENOIABATEIIIO 110 TEME JIEKIIHH.

IIpy yTeHUU JEKUMU 110 JUCUUIUIMHE IIPETOAaBATENlb UCIIOIb3YET JIEKTPOHHbBIE MYJIbTH-
MeauiiHble mpe3eHTanun. O0yJaromumMes NpeaoCcTaBIseTcsl BO3SMOKHOCTh KOIMPOBAHUSI TPE3EH-
TalUK U1 CAaMOIIOATOTOBKH M IIOJATOTOBKH K IIPOMEKYTOYHOHN aTTECTALINH.

MeToanyeckue yKasaHus I 00y4aomuxcs Mpu Jad0paTopHbIX 3aHATHSX.

JIaGopaTopHble 3aHATHS pEaTU3yIOTCS B COOTBETCTBUU C PA0OYMM yUeOHBIM IIIAHOM IPH
MOCJIe0BATEIbHOM U3YyUEHUH TeM JAUCLUHUIUIMHBL. B X0/1e MoAroTOBKH K J1a00paTOPHBIM 3aHATHSIM
oOyuyaromeMycs peKOMEHYeTCsl U3yUYUTh OCHOBHYIO JIUTEPATYPy, O3HAKOMHUTBHCS C JIOTIOJIHUTEIb-
HOM JHMTEepaTypoil, HOBBIMU MyOJIMKALMSIMU B MEPUOAMYECKUX HM3AAHUAX: JKypHajaX, ra3erax u
T.1. [Ipn 3TOM crieyer yyecTb peKOMeHJallMK IpenogaBaress u TpeOboBaHus yueOHOM mporpam-
MBI.

Pexomenayercst Takxke qopaOaThIBaTh CBOM KOHCIEKT JIEKIIMH, Jiejiasi B HEM COOTBETCTBY-
IOLIUE 3aITUCH U3 JINTEPATYPbl, PEKOMEHI0BAaHHOM IpernoaBaTesieM U MPeayCMOTPEHHON yueOHOM
nporpaMMoil. 3akaH4MBaTh MOATOTOBKY CJIEQYET COCTABJICHHMEM IJIaHa (KOHCIEKTa) Mo H3ydae-



MOMY MaTepuaiy (Bompocy). DTO MO3BOJISET COCTaBUTh KOHIICHTPUPOBAHHOE, CKATOE MPEICTaB-
JICHHE TI0 U3y4aeMbIM BOIIPOCAM.

MeToanueckue yKazaHusi sl 00y4alOIIMXCS M0 OCBOEHHIO CAMOCTOATEIbHON pado-
ThI.

Hannast ¢popma paOOThl HalpaBiieHa HA CaMOCTOSITEIIbHOE M3YYeHHE O0YyYarolUMHUCS OT-
JIeNTBHBIX BOIIPOCOB IO TeMaM y4eOHOH qucuuiuiibel. CaMocTosiTenbHas padoTa sBiseTcs 00s13a-
TEIbHOU ISl KaXXJA0ro oOydaromerocs, ee 00beM Mo JUCHUIUIMHE ONpPEeesseTcs TeMaTUYECKUM
TUTAaHOM.

[Ipu camocrosiTensHOM paboTe oOyyaromuiics B3aWMOJACHUCTBYET C PEKOMEHOBAaHHBIMU
MaTepHajaMH IPU MUHIUMAJIbHOM YYaCTHH IIPEToiaBaTells.

Pabora c iureparypoii.

CamocrosrenbHas paboTta ¢ yueOHUKaMHu, y4eOHBIMU TTOCOOUSIMH, HAYYHOM, CITPABOYHOM U
MOMYJISIPHOM JIMTEpaTypoli, MaTepualiaMyd MepUOANYEecKUX u3gaHuil u MHTepHeTa, craTUCTHYe-
CKUMH JaHHBIMU SIBiIeTCS HauOoisee H(PQPEKTHUBHBIM METOAOM IOJYUYCHHs 3HAHHM, MO3BOJISET
3HAYUTENIbHO aKTHUBU3UPOBATh MpOIECC OBIAJeHUsI MHpopMmaImeil, cnocoocTByeT Oosee riay0o-
KOMY YCBOGHHIO M3y4aeMoro marepuaia, GOopMHpYeT y OO0y4aroImuxcs CBO€ OTHOIICHHWE K KOH-
KpeTHoU mpobneme. M3ydas marepual mo yuyeOHol kHure (yueOHUKY, ydeOHOMY TOCOOUI0, MOHO-
rpaduu, u 11p.), CIEAYET MEePEXOTUTh K CIEAYIOUIEMY BOIPOCY TOJIBKO ITOCIIE TTOJHOTO YSICHEHUS
pebIIyIero, GUKCUPyYs BHIBOABI U BBIYUCIICHUSA, B TOM YUCJE T€, KOTOpPbIE B yUeOHUKE OmyIile-
HBI WM Ha JIEKIUH JaHbl 171 CAMOCTOSTENHHOTO BhiBOAa. Oco00e BHUMaHUE 00yUYaroIMics J0J1-
JK€H 00paTUTh HA OIpe/ielIeHHe OCHOBHBIX MOHATUN Kypca. Hano monpoOHO pa3Oupars mpumepsl,
KOTOPBIE MOSICHAIOT orpeneneHusi. [101e3H0 cOCTaBIATh OMOPHBIE KOHCTIEKTHI.

BbiBosibI, TONTydYeHHBIE B pe3yjbTaTe M3ydeHHUs YUeOHOU ITUTepaTyphbl, peKOMEHIYETCs B
KOHCIIEKTE BBIACIATH, YTOOBI MPU MEPEYUTHIBAHUM MaTepHana OHHU JIydlle 3alOMHHAIHCH. [Ipu
CaMOCTOSITENIbHOM PELICHUH 3aJ1a4 HY>KHO 000CHOBBIBATh KaXKAbIH ATAll PEIIeHUs], HICXOS U3 T€O-
pETHYECKNX TOJO0KEHUH Kypca. Bompockl, KOTOpbie BBI3BIBAIOT Y OOYYaroIIerocs: 3arpyJHEHHE
IpU MOATOTOBKE, JOJDKHBI OBITH 3apaHee chOpMyIMpPOBAaHBI U O3BYUYEHBI BO BpEMs 3aHATUN B
AyJUTOPUH JIJISI TOTIOTHUTENTLHOTO PAa3bsICHEHHS MTPETOIaBaTEeNIEM.

MeToanyeckue peKOMeHIANMH [JIsl TOATOTOBKH K KOHTPOJILHON padore.
KonTtponbHast paboTa sSBJISIETCS OJHOM M3 COCTaBIAIONUX YUeOHON NesATeIbHOCTH CTY/IEH-
Ta. Ll{enbio KOHTPOJIBHON pabOThI ABISETCS ONPEENIEHUsI KaueCTBa YCBOEHHUS yueOHOro MaTepua-
Ja. 3a7jauu, CTOSIIME Mepe]] CTYIEHTOM MPH MOATOTOBKE M HATMCAHUU KOHTPOJIbHOM padoThI:
1. 3aKkperieHre MOTYYeHHBIX paHee TEOPETUIECKIX 3HAHHIA;
2. BIpaOOTKa HAaBBIKOB CaMOCTOSTEILHOM padoThI;
3. BBISICHEHHE MOJATOTOBICHHOCTH CTYACHTA K Oy IyIel MpakTuuecKoi padbore.
KoHTposbHBIE BBIMOIHAIOTCS CTYACHTAMH B ayJUTOPUH, 107 HaOII0AEHUEM Mperno/aBare-
1. Tema KOHTpOJ’IBHOﬁ pa60T},1 HU3BCCTHA U IMMPOBOAMUTCA OHA IO CPABHUTCIIbHO HEAABHO M3YUCH-
HOMy Marepuany. [IpenogaBarens rOTOBUT 3aaHus MO0 MO BapuaHTaM, JIMOO MHAWBUIYAIbHO
U Kaxaoro cryneHta. Ilo comepxanuto paboTa MOXET BKIIIOYATh TEOPETUUYECKUI MaTepual,
3aJau, TECThl, pacyeThl U T.II. BHIMOJIHEHUIO KOHTPOJIBHON pabOThl MPEAIIECTBYET HHCTPYKTAXK
npernoaBarens. [IoMroToBKy K KOHTPOJBHOW paboTe ciemryeT HauuHaTh C MOBTOPEHUSI KOHCIIEK-
TOB JICKIMH, COOTBETCTBYIOIIETO pa3zesia yueOHUKa U y4eOHBIX MOCOOMI O JaHHOM TeMe.
MCTOI{I/I‘ICCKI/IB PEKOMEHIAUHU CTYACHTAM AJIHA MOATOTOBKHA K 3a4€TYy.
[ToaroToBKa CTYZEHTOB K 3a4€Ty BKIIOYAET TPU CTAIUU:
- caMocCTosITeNNbHas paboTa B TeueHHe yueOHOro rojaa (cemecrpa);
- HEMOCPEICTBEHHAs MMOATOTOBKA B JTHU, MIPEIIECTBYIONINE 3a4eTy,
-ITOITOTOBKA K OTBETY HA BOTIPOCHI, COEPIKAIINECS B OHUIIETE.
[ToaroToBky K 3aueTy HEOOXOJUMO IIeJIeCOO0pa3HO HayaTh C IJIAHUPOBAHUS M TMoJ00pa
HOPMAaTHBHO-TIPABOBBIX UCTOYHHUKOB M JIUTEpaTyphl. [Ipexe Bcero, cieayeT BHUMATEIBHO Mepe-
YUTaTh y4EOHYIO IPOrpaMMy M IPOTPaMMHBIE BOIIPOCH! [UI MOATOTOBKU K 3a4eTy, YTOOBI BbIE-



JUTHh U3 HUX HaMeHee 3HaKomble. Jlaiee ToJKeH cae1oBaTh 3Tal MOBTOPEHUS BCETO MPOrpPaMM-
Horo MaTtepuana. Ha sty paboty nenecoobpazHo oTBecTd O0IbIIYIO YacTh BpeMeH!. Crenyromum
STAriOM SIBJISIETCS CAMOKOHTPOJIb 3HAHUSA M3YyUYEHHOTO0 MaTepuana, KOTOPbIH 3aKJII04aeTcsi B yCT-
HBIX OTBETAaX Ha MPOrPaMMHBIE BOIIPOCHI, BRBIHOCHUMbIE Ha 3ayeT. Te3uchl 0TBETOB Ha Hamboiee
CJIOKHBIE BOIIPOCHI XKENATeIbHO 3alKCcaTh, TaK KaK B MPOLIECCE 3alKMCH BKIIOYAIOTCS JOIMOJIHU-
TEJbHBIE MOTOPHBIE pecypchl namsTH. IIperioxkenHas METoJuKa HETIOCPEICTBEHHON TIOArOTOBKU
K 3a4eTy MOXKET ObITh M M3MeHeHa. Tak, /I CTYyJIEeHTOB, KOTOPhIE CUUTAIOT, YTO OHU YCBOWJIH
IPOTPaMMHBI MaTepHaj B MOJHOM 00beMe M YBEPEHBI B IPOUYHOCTH CBOMX 3HAHUH, JOCTATOYHO
Oersoro moBTopeHus yuyeobHoro marepuaina. OCHOBHOE BpeMsl OHU MOTYT YAETUTh YIiayOJIeHHOMY
U3YyYEHUIO OTAEIBbHBIX, HanOoJee CIOXKHBIX, JUCKYCCHOHHBIX mpoOieM. Jlureparypa ajsi OAro-
TOBKU K 3a4eTy OOBIYHO PeKOMEHJyeTcs mpenofaBareneM. OHa Takke yka3aHa B yueOHOM Mmpo-
rpamMme TUCHHMILIMHBL. OJHO3HAYHO CKa3aTh, KAKUM MMEHHO YYE€OHHKOM HYKHO TOJb30BATHCS
JUTSL TIOATOTOBKHM K 3a4eTy, Helb3sl, IOTOMY YTO YYEOHHMKHU MUIIYTCS pPa3HBIMH aBTOPaMH, MpeJ-
CTaBJISIFOIIMMHU CBOIO, HHOT' /1A OTJIMYHYIO OT JPYIHUX, TOUKY 3pEHHUS IO pa3IuYHbIM HAyUHBIM IpPO-
onemam. [loaTomy nist MONHOTHL yueOHOM MH(pOpPMAIIMHN U €€ CPaBHEHHMs JIy4Ille UCII0JIb30BaTh HE
MeHee JIByX y4eOHUKOB (Y4eOHBIX TOCOOMUIT).

CrTyaeHT caMm BIpaBe IPUIEPKUBATHCA J1000H W3 MPEICTABICHHBIX B y4eOHHKaX TOYEK
3peHUs M0 CIIOPHON TpobiieMe (B TOM YHCIE OTIMYHON OT MO3UIMH IMPENOAaBaTeis), HO MpHU
YCIIOBUU JAOCTATOYHOW Hay4HOU apryMmeHTanuu. Hanbonee onTuManbHbl U1l MIOATOTOBKHU K 3a4e-
Ty y4eOHUKH U y4eOHBIE TTOCOOHS, peKOMEH1I0BaHHbIe MUHHCTEPCTBOM 00pa30BaHUs H HAYKH.

OCHOBHBIM UCTOYHHKOM IMOATOTOBKH K 3a4eTy SIBJISETCS KOHCHEKT JICKIHUA. Y4eOHBI Ma-
TepHall B JEKIUU JJAeTCsl B CUCTEMATU3UPOBAHHOM BUJIE€, OCHOBHBIE €T0 IMOJIOKEHUS ACTAIU3UPY-
I0TCS, TIOJIKPETUISIIOTCS. COBPEMEHHBIMU (pakTaMu M HOpMATHUBHOM MH(OpMaLMel, KOTOPBIE B CUITY
HOBH3HBI, BO3MO)KHO, €Il[¢ HE BOLUIM B OMYyOJIMKOBaHHbIE MeUaTHbIE UCTOUYHUKH. [IpaBuibHO co-
CTaBJICHHBII KOHCIEKT JIEKIUN COAEPKUT TOT ONTHUMAIIbHBIN 00beM nH(OpMaluy, Ha OCHOBE KO-
TOPOTO CTYJEHT CMOKET MPEJCTAaBUTh ce0e BeCh yueOHbI MaTepuain. CieayeT TOYHO 3alIOMUHATh
TEPMHHBI U KaTETOPHUH, MOCKOJIBKY B UX OMPEIEICHUSIX COJIEP’KAaTCs MPU3HAKU, MO3BOJISIOIINE
YSICHUTBh MX CYIIHOCTb U OTJIMYMUTbH ITH MOHATHUS OT APYrux. B Xoie MOoAroToBKH K 3a4eTy CTy-
JIeHTaM Heo0X01uMo oOpalaTh BHUMaHUE HE TOJIKO Ha YPOBEHb 3alIOMUHAHMUS, HO U Ha CTENIEHb
MOHMMAaHHUS KaTEeropuil U peabHbIX IOPUINYECKUX MPoOIeM. A 3TO JOCTUTAETCsS HE MPOCTHIM 3a-
YYUBAHHUEM, a YCBOCHUEM NPOYHBIX, CHCTEMAaTU3UPOBAHHBIX 3HAHNM, AaHATUTUYECKUM MBILIUICHU-
em. CieoBaTenbHO, HEMOCPEACTBEHHAs MOJITOTOBKA K 3a4eTy JOJDKHA B Pa3yMHBIX MPOMOPLUAX
coueTaTb M 3allOMHUHAHUE, U NTOHMMaHWE IPOrpaMMHOr0 MaTepuana. B 3TOT nmepuoa mosje3HbIM
MOJKET OBbITh OOIIEHNE CTYIEHTOB C IIPENoAaBaTeIsIMU MO JUCIUILIMHE Ha KOHCYJIbTALUAX.

10. MeToguyeckue peKOMeHAAUH J1JIs PenogaBaTeIs.

OCHOBHBIM TpC6OBaHI/ICM K OpernoaaBaHUIO AWUCHUIIIIMHBI ABJIACTCA TBOpLICCKI/II\/’I, npo-
OJIEMHO-/IMAJIOTOBBIA TOAXOJI, TO3BOJIIOLUINI MOBBICUTH HHTEPEC CTYJEHTOB K COJAEP)KaHUIO
y4eOHOro Marepuaia.

OcHoBHas (popMa M3ydeHHs U 3aKpeIUIeHUs] 3HAHUN 10 3TOW AMCUUIUINHE — JIEKIMOHHAS,
naboparopHas U mpakTuueckas. [IpernosaBarens M0MKEH MOCIEA0BATEIbHO BEIYUTATh CTYIEHTaAM
pSA JIEKLIHH, B XOJ€ KOTOPBIX CIEAYET COCPENOTOUNTh BHUMAHUE Ha KJIFOYEBBIX MOMEHTaX KOH-
KPETHOTO0 TEOPETUYECKOT0 MaTepuania, a Tak)Ke OPraHU30BaTh MPOBEACHUE NMPAKTUYECKUX 3aHS-
TUI TakuM 00pa3oM, 4TOOBl aKTUBU3UPOBATH MBIIIJICHUE CTYJEHTOB, CTUMYJIHPOBATH CaMOCTOS-
TCJIBbHOC HN3BJICUCHUE UMHU HGO6X0JII/IMOI\/II I/IH(i)OpMaHI/II/I N3 PA3JIMYHBIX UCTOYHUKOB, CPAaBHUTCIIb-
HBII aHAJIN3 METOJIOB PEIIeHUI, COOCTaBIEHUE MOIYYEHHBIX Pe3yJIbTaToB, (HOPMYIUPOBKY H ap-
TYMCHTAaIUIO COOCTBEHHBIX B3TIAA0B HA MHOTHUE CIIOPHBIC HpO6J’IeMBI.

OcHOBY y4eOHBIX 3aHATHH MO JAUCHUIUIMHE COCTABIISAIOT JIEKIUH. B mporecce oO0ydyeHus
CTYJIEHTOB MCIOJIB3YIOTCSl pa3IMYHbIE BUJIbI YUEOHBIX 3aHATUN (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JeKIMH, CEMUHAPCKHE 3aHTHS, TabopaTopHble paboThl KOHCYNIbTAlMK U T.1. Ha mepBoM 3aHATHH
0 JIaHHOM y4eOHON TUCIHUILIMHE HEOOXOJUMO O3HAKOMUTD CTY/AECHTOB C MOPSAJIKOM €€ N3YUYEeHHUS,



PacKpbITh MECTO U POJIb JUCLUUIUIMHBI B CUCTEME HAyK, €€ NPAKTUYECKOE 3HAYEHUE, TOBECTH 10
CTYACHTOB TpeOoBaHuUs KadeaApbl, OTBETUTH HA BOIIPOCHI.

IIpy moAroToBKE K JIEKIMOHHBIM 3aHATHAM IO Kypcy «be30macHOCTb KU3HEICSITEIbHO-
CTH» HEOOXOIMMO NPOAyMaTh IUIaH €ro MPOBEIEHUS, COAEPKAHUE BCTYNUTEIbHOW, OCHOBHON U
3aKJIIOYUTEIBHOM YacTH JIEKIIMU, O3HAKOMUTHCSI C HOBUHKAMHU Y4eOHOM U METOJMUYECKON JInTepa-
TypBl, MyOIUKALUAMHU IEPUOTUYECKOM IeYaTu 1Mo TeMe JEKIIMOHHOTO 3aHATHS, ONPEACITUTh CPE/l-
CTBa MaTepUaIbHO-TEXHUYECKOI0 00eCIeUeHMs JIEKIIMOHHOTO 3aHATUS U MOPSIOK UX UCIOJb30-
BaHUs B XOJI€ YTCHHUS JIEKLUU. Y TOYHUTD I1JIaH MPOBEACHUS IPAKTUUECKOTO 3aHATHS 10 TEME JIEK-
LUU.

B xoze nexkunoHHOro 3aHATHS NPENoAaBaTesb JI0JKEH Ha3BaTh TEMY, yueOHbIE BOIPOCHI,
03HAKOMUTb CTYACHTOB C IIEPEYHEM OCHOBHOM U JOIIOJIHUTEIBHON JIUTEPATYPBI IIO TEME 3aHATHUS.

Bo BcTynuTenbHON YyacTu JEKIUH 000CHOBATH MECTO U POJIb N3y4aeMOU TEMbI B y4eOHOM
JUCLUIUIMHE, PACKPBITh €€ MpaKTHUecKoe 3HaueHue. Eciau uuraeTcs He nepBasi JEKIus, TO He00-
XOZMMO YBSI3aTh €€ TeMy C MpebIAyLIel, He Hapyllas JOTUKH M3JI0KEHUS y4eOHOro Marepuania.
Jlekuuio ciexyer HauuHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TeMy U KpPYyr Te€X BOIPOCOB,
KOTOpBIE B €€ X0/1€ OylyT pacCCMOTpPEHBI.

B 0CHOBHOI1 "yacTH JIeKIMHU CIIEeIyeT PACKPBITh COAEpKaHNe YUeOHBIX BOIIPOCOB, aKIIEHTH-
poBaThb BHUMaHUE CTYJIEHTOB Ha OCHOBHBIX KaTErOpHUsX, SIBJCHUIX M MPOLEcCcax, OCOOCHHOCTSIX
UX MpoTeKaHus. PackpbIBaTh CyLIIHOCTb U COJIEP/KAHUE PA3JIMYHBIX TOUEK 3pEHUS U HAYYHBIX I1OJ-
XOJIOB K OOBSICHEHHUIO TE€X WJIM UHBIX SBICHUH U mporeccoB. CiieayeT apryMeHTUPOBaHO 000CHO-
BaTh COOCTBEHHYIO MO3UIUIO 110 CHOPHBIM TEOPETHUYECKUM BompocaM. [IpuBonuTh nmpumepsl. 3a-
JIaBaTh MO XOJY M3JIOKEHUS JIEKIIMOHHOTO MaTepualla pUTOPUYECKHE BOIPOCHl U CAMOMY J1aBaTh
Ha HUX OTBET. DTO CIOCOOCTBYET AKTUBM3ALUU MBICIUTEIbHON EATEILHOCTH CTYIEHTOB, MTOBbI-
LIEHUIO UX BHUMAHUS U UHTEpEca K MaTepually JIEKLIUHU, ee cojepxkanuto. [Ipenonasarens noimkeH
PYKOBOJIUTH pabOTOM CTYAEHTOB 110 KOHCIIEKTUPOBAHHUIO JIEKIIMOHHOI'O MaTepHaa, o4epKkuBaTh
HEO0OXOJUMOCTh OTPaYKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN M3y4aeMOl TeMbl, 0CO00 Bblje-
JIsIs1 KATETOPUHBIN armnapar.

B 3axmrounTtenbHON 4acTu JIEKIIMM HEOOXOAUMO c(pOopMyIHpOBaTh OOIINE BBIBOJBI IO TE-
M€, pacKpbIBaIOIINE CO/IEpPIKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKUUU. OOBABUTH IIaH Oue-
PEAHOr0 CEMUHAPCKOro UM J1a00paTOPHOTO 3aHATHS, 1aTh KpaTKUE PEKOMEHJAIUH 110 MTOATOTOB-
K€ CTYZICHTOB K CEMUHapy WiH JabopaTopHoil paboTe. OnpeaeauTb MECTO U BpeMsl KOHCYJIbTalluu
CTyJI€HTaM, MOKEJIaBIIMM BBICTYIIUTh Ha CEMUHApE C JIOKJIaJaMu U pedeparaMu MO aKTyabHbIM
BOIIPOCaM 00CYK1aeMOM TEMBI.

enp mpakTU4ecKUX 3aHATUN - 00ECIEYUTh KOHTPOJIb YCBOEHMsI y4eOHOro Marepuaia
CTYACHTaMH, PacCHIMpEeHHEe U yriIyOJieHHe 3HAHUM, MOJyYeHHBIX UMH Ha JIEKIUSAX U B XO/€ CaMo-
cToATenbHOU paboThl. [loBbieHre 3 PEKTUBHOCTH MPAKTUUECKUX 3aHITUN JOCTUTAETCS MOCPEI-
CTBOM CO3/IaHUSI TBOPYECKOM OOCTAHOBKH, pacroyiaralolieil CTyJ€HTOB K BBICKAa3bIBAaHHIO COO-
CTBEHHBIX B3IJISZI0OB M CYXACHHMH MO 00CYXIAaeMbIM BOIPOCaM, >KEJIaHUIO y CTYJIEHTOB Hopabdo-
TaTh Y JOCKH IIPH PELICHNUH 3a]1a4.

[Tocne kaxmoro JIEKIIMOHHOTO, Ja00paTOPHOTO 3aHATHS clielaThb COOTBETCTBYIOIIYIO 3a-
IUCh B JKypHaJax yyeTa IMOCEHIAeMOCTH 3aHATUH CTYyAEHTaMM, BBUICHUTH y CTApOCT Y4YeOHBIX
rpyIn IPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHAX. [IpOBOAUTH rpyIIoBbIe U MHANBUAYAIbHbBIE
KOHCYJIbTAllMM CTYJIEHTOB II0 BOIPOCaM, BO3HUKAIOIIUM Yy CTYAEHTOB B XOJI€ MX MOJTOTOBKH K
TEKyIIeH W MPOMEXKYTOYHOW aTTecTallud MO y4yeOHOW AMCUMILIMHE, PEKOMEHJ0BaTh B MOMOIIb
yueOHbIe U IpYTHe MaTepHalibl, a TAKXKE CIIPABOYHYIO JINTEPaATypy.

N3yyenne nucuuiuivHel 3aBepmaercs 3ayeToM. OlLEeHKa BBICTABIISIETCS MPENOJaBaTeNIeM U
oOBsiBiIeTCs mocae oreera. [IpernonaBatens, MPUHUMAIOMIMKA  3a4€T, JIMYHO HECET OTBETCTBEH-
HOCTb 3a MPaBUJILHOCTh BBICTABJICHHS OLIEHKU.



[Iporpamma cocraBiieHa B cooTBeTcTBUM ¢ DenepanbHbIM rocyaapCTBEHHBIM 00pa-
30BaTEIbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHUS TO HAMPABICHHUIO TOATOTOBKH
0akanaBpoB 38.03.03 «YnpaBJjieHue nmepcoHaIoM»

IIporpammy cocraBumJI:
CT. IIPENOABATENb %ﬁ/ Hasaunos E.A.

IIporpamma yTBepsKIeHa HA 3aceJaHUU Kaeapbl «YIIPaBJIeHHEe MEPCOHATIOM)
«26» aprycta 2020 r., mpotokon Ne 1.

COI''TACOBAHO:

3aBenyromuii kadenpoit Y % 0
«YnpasiaeHue mepcoHaIoM»
1.9.H., mpodeccop /M.M. KpekoBa/



Ipunooicenue 1
K paboueti npoepamme

MMHUCTEPCTBO OBPA30OBAHUS 1 HAVKH POCCUMCKOM OEJNEPAIIVN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPASOBAHIA

«MOCKOBCKHI HOJII/ITEXHI/IU‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hanpaenenue noocomosxu: 38.03.03 « ¥Ynpaesnenue nepconanom»
Oll: «Ynpasnenue nepconanom opeanuzayuuy
Dopma 0OyueHus: 04UHASA, 04HO-3A0UHAS,3A0UHAA
2020 200 npuema
Buo npogheccuonanvroui desmenvrocmu:
— OP2aAHU3AYUOHHO-YNPABNIEHYECKAS U IKOHOMUYECKAS,
- COYUANLHO-NCUXOTIOCUUECKASL.

@OH/] OHEHOYHBIX CPE/ICTB

«be3zonacnocmo JcuznedesmenvHocmu)

Cocrag: 1. [TaciopT GoHIa OIIEHOYHBIX CPEICTB

2. Onrcanue oIeHOYHBIX CPEJICTB:

- memwl pepepamos;

- npumepHvie 60npocsl 0l KOHMPOIbHOU pabomsl 68 popmame OIAHKOBO20 MeCMUPOBAHUSL,
- 80NPOCHI OJi51 NOO2OMOBKU K 3a4emy.

Cocmasumens:
Cmapwuii npenooasamens E.A. Haanos

Mocxkea, 20202



IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIUIA

Taobnuma 1

be3onmacHocTh KN3HeAESATEIbHOCTH

®I'OC BO 38.03.03 YmpasieHnue nepcoHasioMm

B nporiecce ocBoeHHMs TaHHOW AUCHUIUTUHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE 00IeKyJIbTYPHbIEe KOMIETEHIHHN:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoJiorust ¢op- ®opma CTeneHu ypoBHel 0CBOeHUS
I/IHI[EKC OPOPMYJINPOBKA MHUPOBAHUA KOMIIEe- OICEHOYHOI' 0 KOMHeTeHuHﬁ
TeHIU i cpeacTBa**
OK-9 CcocoOHOCTBIO MCIIONTB30BATh IPUEMBI OKa- | 3HATH: JIeKIHs, TabopaTop- K/P (T), BOCIIPOH3BOICTBO ITOJTyYeH-
3aHMs NEPBOM IMOMOIIH, METO/IbI 3aLUTHI B - IPUEMBI OKa3aHHsI IEPBOM MTOMOILH B Has paboTa, camo- P, zauer HBIX 3HaHUH B X0JI€ TEKYIIETo
YCIIOBUSIX YpE3BBIYaHBIX CUTYAIUI YCIIOBUSIX Upe3BbIYaliHbIX CHTYaIHH. CTOsITeNbHas paboTa KOHTPOJISI U IPAKTUUECKOE
yMeThb: K/P (T), [IPYMEHEHHUE II0JyYEHHBIX
- IPUMEHSTh METO/IbI 3aLUTHI B YCIOBHUSIX P, zauer 3HaHUii, B Ipolecce MmoJro-
Ype3BbIYaHHBIX CUTyalU. TOBKH K J1a00paTOpPHBIM pabo-
BJIAJeTh: K/P (T), TaMm.
- MEIMIMHCKUMHU IIpUeMaMH OKa3aHus mep- P, 3auer

BO MTOMOIIIN TIOCTPAIABIINM B yCIOBHUSIX
4pe3BhIYAWHBIX CUTYaIIUM.

**- CokpareHust HOpM OIIEHOYHBIX CPENCTB CM. B IpuiiokeHnu 2 k PIT.




IlepedyeHns TeM AJ1s1 NOATOTOBKH pedepara no aucuuminHe «besonacHocrs
KU3HEAeATEeJIbHOCTID).

Pepepam nanpaenen na oyenxy yposHs 0c60eHUss 3HAHUL U YMEHUl, NOJYYEHHBIX 8 PAMKAX NPOPECCUOHANLHBIX

xomnemenyuii OK-9

Kpurepun oneHku pedepara

3 daaa

4 0aj1a

5 6as10B

Oo0mas uapopmanus

Wudopmanus uznoxeHa
gactuaHO. B pabote mc-
I0JIE30BAH TOJIBKO OJTUH

pecypc.

JlocTaToYHO TOYHAS WH-
¢dopmanus. B pabote uc-
MOJIB30BAaHO 00JIEE OTHOTO

pecypca.

[pencraBnennas uudop-
Marusi KpaTka  siCHa, 1MoJi-
HOCTBIO COOTBETCTBYET
Teme pabotel. B pabore
HCIIOJIB30BaHO 00JIee OTHO-
ro pecypca.

CreneHb pacKpbITHS

Tema packpbiTa HE IOJHO-

Tema packpeiTa IpakTHye-

Tema packpbiTa Makcu-

BBINOJIHEHA BEPHO (JIETKO
YUTAEMBbIN TEKCT, IPUEM-
JeMoe codeTaHue IBeTa
TekcTa 1 (ona). Crai st
MIPOCTHI B IOHUMaHHH.

BBINOJIHEHA BEPHO (JIETKO
YUTAEMBbIH TEKCT, IPUEM-
JIeMoe codeTaHue IBeTa
Tekcra 1 (oHa). Mcrons3o-
BaHBI HEKOTOPBIC 3P PEKTHI
1 ¢oHsl. Calpl IPOCTHL B
TTOHUMaHHH.

npoodeMbl ctelo. [Iponece pemennss | cku nosHocThiO. [Ipouece  |manbHO nomnHo. Iponecc
po0JIeMbI HETIOJIHBIH. pellIeHusl 3aBepIleH. pelIeHys 3aBepIICH.
Odopmiaenue IIpesenranus texuuuecku |IIpesentanus texaudecku |IIpes3eHTanus TeXHUYECKH

BBIMOJIHEHA BEPHO (JIETKO
YUTAEMBbII TEKCT, TpUeMIIe-
MO€ COYeTaHHue IIBeTa TeK-
cta u ¢oHa). Mcrons3oBa-
HBI 3 PeKTHI, QOHEI, Tpa-
(UK 1 3BYKH, aKIICHTHPY-
olIre BHUMAaHUE Ha U3J10-
JKeHHOHM WH(pOpMaLnu.
Crnaiiipl IpOCTHI B IOHUMa-
HUH.

H3znoxenne marepuasa

[Ipe3enTanionHble cnaii-
JIbI HE COJIEpIKAT cxema-
TUYHBIX (PUCYHOYHBIX)
n300pakeHUH U eperpy-
JKEHBI TEKCTOM, MIPENICTaB-
JISIIOIIMM COOOM 1IeIbIe
MIPEAJIOKEHUSL.

[Ipe3eHTaiMOHHBIE CaIbI
COJIepKaT CXeMaTUIHbIe
(pucyHouHbIe) n300paxe-
HUM HO IeperpyxeHa mnosc-
HUTEIbHBIM TEKCTOM.

[Ipe3eHTaniiOHHBIE CTAMIBI
coziepKat TOJIBKO cXeMa-
TUYHBIE (PUCYHOYHEIE)
n3o0paxkenus. Tekct Mu-
HuMaseH. Bce komMeHTa-
WU al0TCs CTYJIEHTOM MPH
3aIUTe.

1. [Ipeamer, uenp U 3aga4u 0€30MACHOCTH KUZHEAEATEIbHOCTH.

2. AKCHOMBI O OTCHIIMATIBHON OMMAaCHOCTH TEXHOCHEPHI.

3. OcHoOBHBIE MOHATUSA U KiTaccuukanus pucka. [Ipuemnemsliil puck.

4, [IpuHIMIIBI, METOABI U CPEACTBA OOECTIEYeHUs] O€30MaCHOCTH.

5. 3ammTa npu padoTe ¢ cocy1aMu, pabOTAIOIIUMU IO/ IaBICHUEM.

6. XapakTepucCTUKH OCHOBHBIX (OpM JesATEIHLHOCTH 4enoBeka. Hamex-
HOCTb Y€JIOBEKA KaK 3B€HA CJI0KHON TEXHUYECKOU CUCTEMBI.

7. [IpousBoacTBEeHHAs cpena M yciaoBusa Tpyna. OnacHble M BpeIHbIC
npou3BoCTBeHHBIE (pakTopbl. Kinaccudukarms.

8. [Ipon3BOACTBEHHBI TpaBMaTU3M, OCHOBHBIE MPUYHUHBI MPOU3BO/I-
CTBEHHOT'O TpaBMAaTHU3Ma.

Q. PaccnenoBanue u y4er HecyacTHBIX ciydaeB. KonuuecTBeHHas Xa-

paKTEepUCTUKA TpaBMaTHU3Ma.

10.

Hus. Bousaue BPCAHBIX BCIICCTB HA OpraHU3M YCJIOBCKA.

11.

cTtBeHHOTro nomenieHus. Knaccudukanms BpeHbIX BEIIECTB.

12,

3arpsiz3HeHHe BO3/yxa pabodeil 30HbI MPOU3BOJCTBEHHOTO MOMEIle-
HopmupoBanue conepkanusi BpeIHbIX BEIIECTB B BO3AyX€ IIPOU3BOI-

[TapameTpbl MUKpOKJIMMAaTa M WX BJIUSHHUE HAa OPTraHU3M YEJIOBEKA.
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HopMmupoBanue napamMeTpoB MUKPOKIMUMATA.

13. TemnnoBo# 0OMEH YeIoBEKa C OKPYIKAIOIIEH CPEIOH.

14.  MeToabl 3alUTHl OT UCTOYHUKOB JTYYUCTON TETUIOTHI.

15. Ompexenenve U BUAbI BEHTWISIIMU. TpeOoBaHUs K CUCTEME BEHTHUIIS-
1007078

16. Bunbl ectecTBeHHOM BeHTW iU, CymiHOCTh aspanuu. Pacyer aspa-
1007078

17. Omnpexenenue pacxojia Bo3ayxa npu aspamuu. [Ipeumyiectsa u He-
JOCTaTKU a’palnu.

18. Buael Mexanndyeckoi BeHTHISIHA. CXEMBI.

19. MecTHas BEHTHIALINS.

20. Metozasl pacueTa KOJTUYECTBA BO3yXa OOIICOOMEHHON BEHTHIIALIUU.

21. OrtomneHue U KOHAUIIMOHUPOBAHUE BO3AyXa.

22. 3amaud U KiaccuduKalus MPOU3BOACTBEHHOTO OCBelleHus. TpedoBa-
HUS K CUCTEME OCBEIICHHUS.

23. (CBeTOTEeXHUYECKHE XapaKTepuCTUKU ocBelleHus. HopmupoBaHnue uc-
KYCCTBEHHOT'O OCBEIICHHUS.

24.  Bugpl cBeTUIIbHUKOB. VX XapakTepucTuka U GyHKIIUH.

25. Mertozsl pacueTa UCKYCCTBEHHOTO OCBELICHMS.

26. Buapl ecTECTBEHHOIO IIPOM3BOACTBEHHOI'O OCBEIIEHUs. MeToabl pac-
Yera.

27. ym. OcHOBHBIE XapaKTEPUCTHUKH IIyMa.

28. Kmaccudpukamms mryma (TOCT 12.1.003). Biussaue nmryma Ha opra-
HU3M YeJIOBEKa.

29. HopmupoBaHue nryma.

30. Meroasl U cpeCTBa 3AIUTHI OT ITyMa.

31. MeToabl 3BYKOU3OJISIIIAMA U 3BYKOIOTIIOMICHHUS.

32. HUcrounuku uHdpa- u ynpTpazByka. MeTo bl 3aIIUTHI.

33. Omnpenenennie BuOpanuu. VICTOYHUKM U TPUYMHBI BO3HUKHOBEHUS
BuOpanuu. Knaccudukarus subpamuu ('OCT 12.1.012).

34. ®usnUecKue XapaKTepUCTUKH BUOPAIIUU.

35. [e#icTBue BUOpalMK Ha OPraHW3M 4YeJoBeKa. TeXHHUYEeCKOE W TUTHe-
Huyeckoe HopmupoBanue Budpamuu (I'OCT 12.1.012).

36. Meroasl 3aIUTHI OT BUOpAIIUH.

37. Metoasl BuOpoaeMnpupoBaHUS U BHOPOU3OISAIIH.

38. Buasl Bo3meWCTBUS SJCKTPUUECKOTO TOKAa HA OPraHM3M YeNOBEKa.
Bunel anexkrporpasm.

39. @axTopsl, BAUSIONINE HA UCXO]] MOPAKEHUS YEITOBEKA DIICKTPUICCKUM
TokoM. [TomoIs 4enoBeKy, OKa3aBIIETrocs Mo BO3ACHCTBHEM TOKA.

40. OcHOBHBIC PUYHMHBI TOPAKEHUS YEIOBEKA IIIEKTPUICCKIM TOKOM Ha
npousBoacTBe. Kiaccudukanus mnpou3BOACTBEHHBIX IMOMEIIEHUN 10 CTENEHU
OTTACHOCTH MOPAXKEHUS JEKTPUUECKUM TOKOM.

41. SIBneHus NpHU CTEKAHUU HJIEKTPUUYECKOrO TOKa B 3eMiito. Pacmpenene-
HUE MOTEHIMalIa Ha TOBEPXHOCTH 3EMIIH.
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42. Hanpsbkenue npukocHoBeHUs. Hampspkenue miara.

43. Bunel 3MeKTpUUECKHUX ceTell. AHAINU3 MOPaKEHUS dJIEKTPHUUECKUM TO-
KOM B DJICKTPUYECKUX CETSIX.

44. Metojpl 3alIUTHI OT MOPAKEHUS DTEKTPUIECKUM TOKOM.

45. 3amuTHOE 3a3emiieHHe. THUIbl 3a3eMIIsIomuX yctpoilcTB. Hopmupo-
BaHUE COMPOTUBIICHUS 3a3EMJISIONINX YCTPOUCTB B JIEKTPUUECKHUX CETSX.

46. 3amuTHOE 3aHyJIeHHE. 3alIUTHOE OTKJIIOYCHHE.

47. 3amuta oT MH(PAKPACHOTO U yIbTPahUOIETOBOTO U3IIYUCHHUS.

48. 3amuta pu paboTe C JIazepamu.

49. 3ammuTa OT 3JIEKTPOMAarHUTHOTO U3ITyYEHUSI.

50. TIloxapnas mpodunaktTuka. MeponpusiTusi, OCYUIECTBISIEMbIC IS
MPEeI0TBPALIEHUS TI0Kapa Ha MPEATPUATHAX.

51. IlIpomecc ropenusi. akTopsl, HEOOXOAUMBIE TS MPOIIECCAa TOPSHHUSL.

52. Kareropuu npeanpusTHil MO MOXKapoomacHOCTH. OTHECTOWKOCTh H
[peJie]l OTHECTOUKOCTU KOHCTPYKLIHM.

53. IIpoTuBoOMOXapHbBIE MEPOIIPUSLTHUS, KOTOPHIE OCYIIECTBIIAIOT MIPHU MPO-
€KTUPOBAHUU TIPOMBIIIEHHOTO 00BEKTA.

54. Oruerymanye BemectBa. CpencTBa TyLICHU MoXKapa.

55. Iloxapnas curHamuzaius.

56. Bwuzpl 1 mokaszarenu Ype3BbIYANHBIX CUTYAIUN.

57. OO0uue cBeieHNs O CPEACTBaX MOPAXKEHUsI IPU BOCHHBIX JEHCTBUSIX.

58. VcroitunBocTh PyHKIMOHUPOBAHUS OOBEKTOB YIKOHOMUKH B YPE3BbI-
YaWHBIX CUTYyaIUsX.

59.  OcHoBHbIE CIOCOOBI 3aIIUTHI HACETICHUS B YPE3BBIUANHBIX CUTYAITHIX.

60. JlukBupamus MOCIEACTBUN YPE3BBIYAMHBIX CUTYAIIHN.

61. VYmpaBneHue 0€30MaCHOCTBIO JKHU3HEACITEIBHOCTH. [ ocymapcTBeH-
HBIN 1 00IIIECTBEHHBIN HAJ[30P 32 COCTOSIHUEM OXPaHbI TPY/Ia.

62. Opranuzanus 0€30MaCHOCTH Tpy/a Ha MPOU3BOJICTBE.

63. Cucrema cTaHIapTOB OS30MMACHOCTH TPYy/a.

64. Opranuzanus NpoOBEJEHUST aTTECTAllMd PabOYUX MECT MO YCJIOBHSM
Tpyaa.

65. 3aTparbl Ha 3alUTHBIE MEPOTIPUITHS IO OE30MIACHOCTH TPyAa.
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@oH BONPOCOB /IVIsI KOHTPOJIbHOI padoThl B GopMaTe 0JJAaHKOBOIO TECTHPO-
BaHM 10 JTUCUHMILIHHE «be30nmacHoCTh KU3HeAeATeTbHOCTH .

Koumponvhas paboma 6 gpopmame 61aHK08020 Mecmupo8anus HaANPAGIEHUe Ha OYEHKY YPOBHA 0CE0EHHO-
cmu 3Hanuil no Jucyuniure «besonacHocme JrcusHeOesMenbHOCMUY, NOAYUAEMBIX 8 X00€ 0CBOCHUS KOMAREmeHYull
OK-9.

Kaoswcoomy cmyoenmy npeonacaemcs komniekm mecmosvix 3a0anuil us 20 60npocos, gblOpaHHbIX Cayuail-
HbIM 00pA30M U3 CNUCKA.

Kpumepuu oyenxu ucnonvsyromes cnedyrowue: «omauunoy - 20-18 npasunvnvix omeemos,; «xopowioy - 17-
15 npasunvrvix omsemos; «ydosnemsopumenvhoy 14-10 npasunvuvix omeemos, «He YO081IEMBOPUMENLHOY MeHee
10 npasunvubix omeemos.

OK-9 - cnocobnocmuio ucnonvsosame npuemvl OKA3aHUs NePEoll NOMOWU, MeMOObl 3aUUmMsl 8 YCI08UAX YPE36bi-
YQUHbIX cumyayutl;

1. Ilo onpedenenuto «bezonacnocmo dHcunedeamenabHOCmMu - IMO HAYKA 0 KOMPOpmMHOM U
0e30naACHOM 83AUMOOCIICIEUU UETI0BEKA C ... ):

a) TexHochepo;

0) MPOM3BOJICTBEHHON CPENIOH;

B) OBITOBOM CpeOii;

T') IPUPOJION.

2. Ilo onpeodenenuto «bezonacnocme - IMo cocmosanue 00beKmMa 3aujunmsvl, NPU KOMopom
6030eilicmeue Ha Hez0 6cex NOMOKO08 8eulecmea, IHePZul U uHgopmayuu He npesviuiaem
R 'S

a) MpeeIbHBIX 3HAUCHHH;

0) MaKCHMaJbHO JIOITYCTHMbIX 3HAYCHUH;

B) MUHUMAJIbHO JIOIIyCTUMBIX 3HaYEHU;

T') U3BECTHBIX 3HAYCHUH.

3. Ilo onpeoenenuro «Upezeviuaiinaa cumyayus (4C) — cocmosanue, npu Komopom 6 pe-
3yibmame 603HUKHOBEHUA UCHIOYHUKA YPE38bIYAIIHON cumyayuu Ha o0veKkme, onpeoeseH-
HOIl meppumopuu unu aKk6amopuu HapyUIArOmMcs .......... U 0esAmeabHOCmu i1t00ell, 603HUKA-
em yz2po3a ux Hcu3Hu u 300p06bl0, HAHOCUMCA YULEPO UMYuLecmey HAaceleHus, HapoOHOMY
X03A1UCMEY U OKpYHcaoueil cpeoen:

a) ONTUMAJIbHBIE YCIIOBUS KU3HH,

0) HOpMaJbHbBIE YCIOBHS KU3HU;

B) MUHUMAJIbHBIE YCIIOBUSI )KU3HU;

T') OOBIYHBIE YCIOBUS KU3HU.

4. HnousudyansvHulit puck npeocmasisiem coooi:

a) PUCK TPaBMBbI;

0) puck rubenu;

B) OTHOIIIEHHME YMCIIAa T€X MJIM WHBIX PEATM30BaBIIMXCS JJISl YEJIOBEKA OMACHOCTEH K BO3MOKHO-
MY YMCIy 32 OIpeesIeHHbIN MepHO] BPEMEHH;

I') pUCK 3a00JIeBaHUs.

5. Texnuueckuii puck npeocmaensem coooi:

a) PUCK pa3pylleHUs] TEXHUYECKON CHUCTEMBI;

0) puck aBapuu;

B) KOMIUIEKCHBIH MMOKa3aTeNb HaISKHOCTH DJIEMEHTOB TEXHOC(EPHI;
I') PUCK YpE3BbIYalHBIX CUTYALINUH.

6. Ixon02uueckuil puck npedcmasnaem coooi:
a) 9KOJIOTHYECKOoe Oe/ICTBUE;

19



0) aHTPONIOTEHHOE BMELIATEIbCTBO;

B) CTUXUIHOTO O€/ICTBUS;

I') BEPOATHOCTh IKOJIOTUYECKOTO OEICTBHS, KaTacTpO(bl B pe3yIbTaTe aHTPOIIOT€HHOI'O BMEIIa-
TEJIbCTBA B MPUPOIHYIO CPEy HIIM CTUXUHHOTO OCIACTBHSL.

7. CoyuanvHulit puck npeocmaeisiem coooii:

a) PUCK COLMAIBHBIX KaTacTpod;

0) MacmTaObl U TSHKECTh HETaTUBHBIX MMOCIIEACTBUMH;
B) MacmTaObl CTHXUIHHOTO O€/ICTBHS;

I') PUCK IS TPYIIIBI WM COOOIIECTBA JIIOCH.

8. Dkonomuueckuil puck npeocmaenaem coooi:

a) COOTHOIICHUE (B MPOLIEHTaX) IKOHOMUYECKUX SKBUBAJICHTOB BBITO/IbI U BpeJla OT paccMaTpu-
BaeMOT0 BUA JESATCIBHOCTH,

0) 3aTpaThl Ha 6€30MACHOCTD KU3HEACATEIHHOCTH,

B) DKBUBAJICHT BBITOJ] OT MEPOIPHUSITHIA IO 00ECTICYCHUIO OE30MMaCHOCTH;

I') SKBUBAJICHT BpeJla OT Peaanu3allii OMacHOCTH.

9. Ilpuemnemutii puck npedcmasnsnem coooii:

a) KOMIIPOMHUCC MEXy MPHEMIIEMbIM YPOBHEM O€30MaCHOCTH M IKOHOMUYECKHMMH BO3MOXKHO-
CTSIMU €0 JJOCTH)KCHHUS,

0) TeXHUYECKHE, IKOJIIOTUYECKUE, TOJUTUYECKUE U COI[UAIbHBIC aCIIEKThI OE30MaCHOCTH KHU3HE-
NEeSITENIbHOCTH;

B) MUHUMAJIBHO JIOITYCTUMBIH PUCK;

') MAKCUMAJIbHO JIOMTYCTUMBIN PUCK.

10. Ananu3s pucka npeocmaensem coooii:

a) TpoIecC UACHTU(UKAIIMN ONACHOCTEH M OIICHKHW PUCKA JUIS OTIEIBHBIX JIMII, TPYIIT Hacele-
HUS1, 00BEKTOB OKPYKAIOIICH CPEeIbl ¥ IPYTUX OOBEKTOB;

0) mporecc uIeHTU(UKALUN OTTACHOCTEHH;

B) OLIGHKY PHCKa,

T') BBISIBJIEHHE OMIaCHOCTEH.

11. Hoenmugpukayusa onacnocmeii npedcmagaem coooii:

a) mporecc 0OHAPYKEHHS M YCTAaHOBJIEHUSI KOJTMYECTBEHHBIX XapaKTEPUCTUK OMACHOCTEH;

0) mporiecc 0OHapyKEeHUS U YCTaHOBJICHUS KOJMYECTBEHHBIX, KAUECTBEHHBIX U MHBIX XapaKTe-
PHUCTUK, HEOOXOIUMBIX IS pa3pabOTKH MEPOTPUATHIA, HAPABJIEHHBIX Ha obecrieueHne 0e3-
OIACHOCTH,

B) MIpoIIeCC OOHAPYKEHHUS U YCTAHOBJICHHS] BPEMEHHBIX XapaKTEPUCTHK OMACHOCTEH;

I') IPOIIECC BBISIBJIEHUE OMMACHOCTEN.

12. Taxncecmo puszuueckoit pabomut onpeoensemcs:

a) BECOM OpYIHii Tpyaa;

0) mpoNEHHBIM B IIPOIIECCE TPYAa PACCTOSHUEM;

B) MHTEJUICKTYaJIbHBIM HAIPSKEHUEM;

I') SHEPreTUUYECKUMH 3aTpaTaMH B MIPOLIECCE TPYIOBOM EATEIBHOCTH.

13. Onacnele ycnosus mpyoa xapakmepusywmcsa:

a) TOMYCTUMBIMU YPOBHSIMHU TIPOU3BOCTBEHHBIX (DAKTOPOB;

0) omacHOCTHIO PO ECCUOHATHHBIX 3a00JICBAHUIA;

B) OMACHOCTHIO TPaBMBI;

T') YPOBHSIMU MPOHU3BOJICTBEHHBIX (PaKTOPOB, BO3JACHCTBHE KOTOPHIX B TEUCHHE pabodeii CMEHBI
CO3/1aeT Yyrpo3y AJIsl ’KU3HU U BBICOKUH PUCK OCTPBIX MPOGECCHOHATBHBIX MOPAKEHUH.
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14. Cnvtuumotii wiym eKirouaem 6 ceds 36yKoevle KoaeOaHus:
a) auxke 20 I'm;

0) Berre 20 000 I'm;

B) 0120 10 20 000 I'1;

T') BCE 3BYKOBBIE KOJICOaHMS.

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

0) B Br/cm 2.

B) B [la;

r) B klla.

16. Oxkmasnas nonoca wacmom, Ko20a coommuowenue mexcoy éepxuet to u nuxncnen f1 ua-
cmomamu noaocwl:

a) paBHO 2;

0) paBHoO1;

B) paBHO 3;

I') paBHO 2.

17. Tpemvoxmasnas nonoca wacmom, Ko20a coomuouienue mexcoy eepxueii tr u nuxncneir T
Yacmomamu noJoCwL:

a) paBHO 2;

0) paBHOI;

B) paBHO 3;

I') paBHO 2.

18. ITo npupooe npoucxoixicoenusn e dGvieaem wiyma:
a) MEXaHU4eCKOT0;

0) a’pOIMHAMHUYECKOTO;

B) 2JIEKTPOMAarHUTHOTO;

I') CTPYKTYpPHOTO.

19. Akycmuueckux cpeocme 3auiunvl Om Wyma 6 3a6UCUMOCHU OM RPUHUURA OeliCMEUs He
Ovieaem:

a) CPEJICTB 3BYKOTOTJIONICHUS;

0) cpeacTB 3ByKOU3OJIALNH;

B) TIIYLIUTENN IIyMa;

I') OpraHU3aMOHHO-TEXHUYECKUE CPE/ICTBA.

20. [Ina ucknrouenua KORMAKmMa ¢ UCMOYHUKAMU YIbMPA3EYKA HEOOX00UMO NPUMEHAMD 6CE
Kpome:

a) TIYLIUTENH;

0) aBTOOJIOKHPOBKY, T.€. aBTOMaTHYECKOE OTKJIOYEHHE MCTOYHHMKOB YJIbTPa3ByKa IPH BHIIOJ-
HEHHM BCIIOMOTATENbHBIX OIepallHii;

B) TPUCTIOCOOJICHUS ISl YIepKaHUsI UCTOYHUKA YIBTPa3ByKa WM MPEIMETOB, KOTOPBIE MOTYT
CITy’)KUTh B KQU€CTBE TBEPJOU KOHTAKTHOW CPEIbl;

T') AMUCTAaHIIMOHHOE YIPaBJICHNE HCTOYHUKAMH YIIbTPa3ByKa.

21. Bubpayusa xapaxmepu3syemcs ciedyloujumu napamempamu, Kpome:
a) BUOpoIepeMeIeHUuEM;
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0) BUOpPOAKyCTHUKOM;
B) BUOPOCKOPOCTHIO;
I') BUOPOYCKOPEHHEM.

22. Kpumepuem oyenku Hed1a20NPUANHO20 6030€UICMEUA GUOPAUUN He AGIACHICA:
a) KpuTepuii "0e301macHOCTh";

0) Kputepuil "rpaHUIa CHIXKEHUS IPOU3BOAUTEIBHOCTH TPY/Ia;

B) KpuTepuil "BuOponepemMenicHus ",

r) Kputepuii "kompopt".

23. Memoowt u cpeocmea 60pvovl ¢ 6udpayueil Ha Nymax ee PpacnpoOCmMpaneHus A6AANOMCA
éce Kpome:

a) BUOPOU3OJISLINS,

0) BUOpPOMIOTJIOIICHHUE;

B) BHOpOTamiexHue;

') BAOPOYCKOpEHHE.

24. dnekmpomaznumnoe none ne XapaxKmepuszyemcs
a) BenmmuuHo# Hanpspkenus U (B);

0) HaNpsHKEHHOCTHIO MarHuTHOTO Toutst H (A/m);
B)MarHuTHOM uHAyKuuu B (Tin);
I') HaNPsDKEHHOCTHIO JIeKTpudeckoro mois £ (B/m).

25. Cpeocmeamu 3augumor om eo3oeiicmeus IMII vacmomou 50 I'y agnaomcea éce nepeduc-
JIEHHble cpeocmea Kpome:

a) CTalMOHApHBIC YKPAHHUPYIOIINE YCTPOMCTBA;

0) PKpaHHUPYIOIIHE KOMIUICKTBL;

B) M30JIALIUA TOKOBEIYIIUX YacTel;

') 00513aTeNIbHOE 3a3eMJICHUE BCEX M30JIMPOBAHHBIX OT 3€MJIM KPYITHOTa0apUTHBIX 0OBEKTOB,
BKJIIOYAsi MAIIUHbI U JIP.

26. IIpu pabome c paduonyknuoamu ciedyem npuUMeHAms CReyo0excoy 6ce Kpome:
a) MJICHOYHYIO OACKIY;

0) 6epymu;

B) pecruparopsl;

I') OYKHU CO CTEKJIaMH, coJepKaiumu pocdat Boab(ppaMa I CBUHEL.

27. Texnuueckumu cpeocmeamu odecneueHus 06e30nACHOCMU AGNAIOMCA 6Ce KPOMeE:
a) orpaJuTeIbHbIE CPE/ICTBA,

0) cUTHAJIM3alMOHHBIE CPEJICTBA;

B) MIPOCTPAHCTBEHHbIE CPEJICTBA;

r) OJIOKHPOBOYHBIE CPEJICTBA.

28. Cmenens onacnozo u épeoH020 8030€licMeus HA YeN06eKa INEKMPULecKoz0 moKa He 3a-
eucum om:

a) COMPOTHUBIICHUS TPYHTA;

0) 4acCTOTHI ANIEKTPUUYECKOTO TOKA;

B) IIyTH TOKA Yepe3 TEJO YEIOBEKa;

I') IPOJOJIKUTENLHOCTH BO3JICHCTBHS 3JIEKTPUUECKOTO TOKA.

29. OcnogHble RPUYUHBL HECUACMHBIX CIYUAEE OM 8030€UCMEUs INEKMPUUECKO20 MOKA 6Ce
Kpome:
a) Cnyqaf/'IHoe IMPHUKOCHOBCHHUEC K TOKOBCAYIIUM YaCTIAM, HAXOAAIIUMCS 11O HAIIPSKCHUEM,;
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0) BOBHUKHOBEHHE IIaroBOT'0 HANIPSKEHUS HA TIOBEPXHOCTH 3EMIIH

B) CKAQ4YOK HaIpsHKEHUS B CETH;

T') MOSIBJICHUE HAMPSKCHHSI HA OTKIIOYCHHBIX TOKOBEAYIINX YacTsIX, HA KOTOPBIX pabOTaIOT JIFO-
JI1 13-3a OUIMOOYHOTO BKIIFOUEHUS DJIEKTPOYCTAHOBOK.

30. nexmpoobezonacnocmov 6 coomeemcmeuu ¢ 'OCT 12.1.019. oonsxicna obecneuusamovcs
6cemu memooamu Kpome:

a) OTKIIFOYECHHE MMPUOOPOB OT CETH,

0) 6e30macHOI KOHCTPYKIMEH HJIEKTPOYCTAaHOBOK;

B) TEXHUYECKHUMHU CIIOCO0AMU U CPEACTBAMU 3aIUTHL;

T') OPraHU3aIMOHHBIMU U TEXHHYECKUMU MEPOTIPUITUSIMH.

31. Pabouee mecmo - mecmo, 6 KOmMOPOM PAOOMHUK 00JIHCEH HAXOOUMbBCA UAU KyOa emy
Heo0X00uUMOo npudLIML 8 C8A3U C €20 PAdOMOIl U KOMOpoe NPAMO WU KOCBEHHO HAXO0OUMCA
nOO0 KOHMPOJIEM ..........

a) paboromarens;

0) mpodcoro3a;

B) OOIIIECTBEHHBIX OpraHU3AIIHI;

') OpraHoB HaJ30pa.

32. Pabouasn no3a éviopana npasuibHo, eciu NPOEKUUA 00ULe20 UEHMPA MANHCECHU JIeHCUM:
a) 3a MpeeIaMu IO OTIOPHI;

0) B mpezenax miouaam Onopsl;

B) B Ipezeiiax pabovero MecTa;

I) 3a [peeaamMu paboyero Mecra.

33. IlIpu koncmpyuposanuu u nooboope opzanoé ynpaeieHus HeoOX00UuMo y4umoliéams pao
8AMNCHBIX (haKkmopos, Kpome:

a) IOJIOXKEHUE TeJla OIepaTopa;

0) pacrnosoXeHue OpraHoB yIpaBJICHUS;

B) TPAaeKTOpPHUsI IBUKEHUS 00pabaThiBaeMOil 1eTany;

') aMIUIUTYZA U TPAEKTOPHs JBUKEHHS OPTaHOB YIIPABJICHUS.

34. Kakoui napamempa MuKpoxaumama ne HOpMupyemcs:
a) TeMIeparypa;

0) BIQXXHOCTh BO3/1yXa;

B) CKOPOCTb JIBUKEHHS BO3/1yXa;

r) 6apoMeTprudecKoe JaBiICHHUE.

35. B coomeemcmeuu ¢ I'OCT 12.1.007 no cmenenu 6030eiicmeéusn Ha OpP2aHU3M 4e€106€Ka
6peOHble geuwjecmea noopa3densaiom Ha Yemovlpe Kiacca onacHocmu (YKaxcume Henpasuib-
HblIL):

a) CBEpXOIacHBIE;

0) 4pe3BBIYAHO OMACHBIE;

B) BBICOKOOIIACHBIE;

') YMEPEHHO OMAacCHBIE.

36. Omnocumenvnan 61a)3cHoCmb UIMEPACHICA:
a) TEPMOMETPOM;

0) aHEeMOMETpPOM;

B) GapoMeTpom;

T') ICUXPOMETPOM.
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37. Iloosuscnocmo 6030yxa uzmepaemcs:
a) TEPMOMETPOM;

0) aHEeMOMETPOM;

B) OapoMeTpom;

T') ICUXPOMETPOM.

38. Ocnosnvie npunyunsl opzanu3ayuu 6eHMUNAYUU 3AKTIOYAIOMCA 8 Clledyouiem (YKaxcu-

me HenpasuIbHbLIL):

a) MCCTHAaA BBITSXKHAA BEHTHUIIALHNA JOJIKHA JIOKAJIM30BaTh BPCAHBIC BBIACIICHUA B MECTaxX UX 00-

pa3oBaHHS;

6) HpI/ITO‘IHHﬁ BO3aYyX HCO6XOI[I/IMO nogaBaThb Tak, YTOOBI OH JIOKAJIHU30BaJl BPCIHBIC BhIACIICHUA,
B) O6H.[CO6MGHHEISI BCHTUJIALMA JOJIXKHA pa36aBJISITb " yaajiiaTh BPCAHBIC BBIACIICHHA, IMOCTYyIIA-

FOIIl€ B IIOMEIECHUE;

F) 00BEMHEIC pacxodabl NPUTOYHOIO MW BBITSIXKHOI'O BO3AyXa MOJIKHBI MCKIIIOYATh IMEPCTCKAHUC
3an${3HéHHOFO BO31yXa U3 IIOMCHICHUA C BbIACICHUEM BPEAHBIX BCUICCTB B 0oiee YHCTHIE TTO-

MCIICHUS.

39. Ocsewmennocmo uzmepaemcs:
a) B JIFOKCAX;

0) B JIIOMCHAX;

B) B KaH/IeJax;

I') B CTEpaguaHax.

40. Eounuuerit unot céema a611emcs:
a) JIFOKCHI;

0) JIOMCHBI;

B) KaHJICIIbI;

I') CTEpauaHbl.

41. Hopmupyemoii 6e1u4unoil eCmecmeenno20 0CeeuleHus A611emca:
a) eCTECTBEHHAsl OCBELICHHOCTb;

0) k09(PPUITMEHT eCTECTBEHHON OCBEIIEHHOCTH;

B) CHJIa CBETA;

I') CBETOBOM MOTOK.

42. Hopmupyemoit 6enuduHoll UCKyCCMEeHHO020 0CBEU{CHUA ABIACMCA:
a) OCBEIIIEHHOCTH;

0) koa(ppuUIMEHT MyJIbCALINH;

B) IOKa3aTellb OCJICTIIICHHOCTH;

I') oKa3aTeib JUCKomMpopTa.

43. OcHOo8HBIMU XAPAKMEPUCMUKAMU UCHOYHUKOG C8EMA AGNAIOMCA 6Ce KPOME:
a) HOMUHAJIbHOE HampshkeHue nuratouien cetu U, B;

0) snextpudeckas mortHocth W, Br;

B) BeIcoTa noaseca H,Mm;

I') cBeTOBas oTJaya (OTHOIIEHHE TOTOKA JIaMIlbl K ee MomHocTH ) O/W, am/BrT.

44. HemouHuKom upe3euluaiinoil cumyayuu mozym ovims (yKazameo HegepHoe):
a) OIacHOE MPUPOJHOE SIBIICHHE;

0) aBapHsl UM OMACHOE TEXHOT'€HHOE MPOUCIIECTBUE,;

B) IIUPOKO pacrpocTpaHeHHass HHPEKIIMOHHAast 00JIe3Hb;
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I') yTeUKa TOKa.

45. Hoxcap — 3mo ...............npoYecc 20peHus, CORPOBOHCOAIOUWUIICA YHUUMONCEHUEM Ma-
MEPUAIbHBIX YEHHOCHEN U CO30AI0WUX ONACHOCHY 0J1 HCUZHU TH00¢€Il.

a) HE KOHTPOJIUPYEMBIii;

0) KOHTPOJIUPYEMBIIA;

B) JIOKQJIbHBIA;

T') pacpOCTPaHECHHBIH.

46. Onacnvimu pakmopamu, 6030eiicmeyOWUMU HA TI00€ U MAMEPUAIbHble WEHHOCMU 80
epems nodxcapa, aenawmca (YKazamov He6epHoe):

a) Myamsi 1 UCKpBHI,

0) TOBBIILICHHAS TEMIIEPATypa OKPY KAIOIIEeH CPebl;

B) TOKCHUYHBIE MTPOYKThI TOPEHUSI U TEPMUUECKOTO Pa3JI0KEHNUS;

I') HOBBILIEHHAs KOHLIEHTpALMsI KUCJIOpOoAa.

47. IIpeoomepawienue oopazoeanusn zoproyeil cpeovl 0b6ecneyusaemcs 0OHUM U3 C1eOyIOUUX
cnoco606 unu ux Komounayuil (yKazams HegepHoe):

a) MaKCUMaJIbHO BO3MOXKHBIM ITPUMEHEHUEM HETOPIOYUX U TPYIHOTOPIOYUX BEIIECTB U MaTepu-
aJIoB;

0) MaKCHMaJbHO BO3MO>KHBIM OTPAaHWUYCHUEM MACCHI U (W) 00beMa rOPIOYHX BEIECTB;

B) CO3/IaHHEM BBICOKOM KOHIICHTPAIH rOproYeii cpebl;

I') U30JIsIMeN roproyeil cpebl (IpUMEHEHUEM U30JIMPOBAHHBIX OTCEKOB, KaMep U T.I1.).

48. /Ina npekpawenusn 2openus HeoOX00UMO GbLINOJIHUMbL XOMA Obl 00HO U3 CEOYIOUUX
ycnosuit (ykazamo HegepHOe):

a) KaTaju3 CKOPOCTH XUMUYECKOW PEaKMH B IJIAMEHU

0) u30MAIUS OYara TOPEHUsI OT OKUCIHUTENS WM CHIKEHHE €ro KOHIIEHTpalHuu pazOaBiIeHHEM
HEropro4MMHU ra3aMu;

B) OXJIAXKICHHE OYara ropeHus 10 TEMIEpaTypbl HIXKE ONPeAeTICHHOTO Mpeiena;

') MHTMOMpOBaHUE (TOPMOKEHUE) CKOPOCTU XUMUYECKOM peakiuu B IUIAMEHU;

49. K opystcuto maccogozo nopaxicenus 00614H0 omuocam (yKazameo HegepHoe):
a) siZiepHOE OPYXKHUE;

0) XUMHUYECKOE OpPYKHE;

B) YJIbTPa3BYKOBOE OPYIKHUE;

') OMOJIOTHYECKOE OPYIKHE.

50. baxmepuonozuueckoe opyxycue — 3mo b6oenpunacvl u 060egvle nPUOOPLL, NOPaAdHCAIOUiee
oelicmeue KOmMopwvlX 0CHOBAHO HA UCNOJIb306AHUU ........ MUKDOOP2AHU3IMO8 U MOKCUUHBIX
RPOOYKMIO06 UX HCU3HEOeAMeNbHOCHU.

a) 60JIE3HETBOPHBIX CBOICTB;

0) JKU3HEACSTEIILHOCTH;

B) aKTUBHBIX CBOWCTB;

I') HEAaKTHBHBIX CBOMCTB.

51. Ycmoiutuueocmo ghynkuuonuposanus IKOHOMUKU CIMPAHDL 8 UEOM — INO CHOCOOHOCMD
obecneuums ...... 20cy0apcmed, GbINYCK NPOOYKUUU (NPOMBIUIEHHOU U CelbCKOX03All-
CMGEHHOIL), padomy IHepzemuKU, MmpaHcnopmd, C6A3U 6 YPe36bIYAUHBIX CUMYAUUAX.

a) aKTUBHOCTb;

0) )KU3HEIESITEIIbHOCTB;

B) TAaCCUBHOCTH;
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I') HEU3MEHHOCTb.

52. Yemoiiuusocme ...... 005eKmM06 IKOHOMUKU — IMO CROCOOHOCHb 8 ycnoeuax YC npous-
600uUmMb NPOOYKYUIO 6 3ANIAHUPOBAHHOM 00beme U HOMEHKIamype, a npu Noay4eHuu cpeo-
HUX pazpyuieHuil, YaCMUYHOM HAPYUWIEHUU NPOU3ZEO0CMEEHHBIX CEA3€Ell 80CCIMAHOGUMb NPO-
U3600CME0 6 MUHUMAJIbHDLE CPDOKU CEOUMU CUIAMU.

a) GyHKIIMOHUpPOBaHUS,

0) KU3HEACSITCIIBHOCTH;

B) CYyILIECTBOBaHUS;

T') IPOU3BOJICTBA.

53. K ocHoeHblM meponpusmuam no obecneuenuro 6ezonachocmu Hacenenus ¢ 4YC ommno-
camcea (yKazamo HegepHoe):

a) MPOTHO3UPOBAHUE U OI[EHKA BO3MOKHBIX nocneactuit UC;

0) pa3paboTka MEpOIPUATHI, HAIPABICHHBIX HAa NPEAOTBPALICHUE UM CHUKCHHE BEPOSITHOCTH
Bo3HHKHOBeHUI UC;

B) OTCYTCTBHE MEPOIIPUATHI, HAallpaBJIEHHbIX HA CHW)KeHue mnocuenctsuit YC;

r) oOy4eHue HacelleHUs ACUCTBUSM B UPE3BhIYAITHBIX CUTYAIUX.

54. K mexnuueckum meponpuamuam no odecneuenuio 06e30nacHvlx ycao8uil IKCRayamayuu
COCy008 6 3a8UCUMOCINU OM UX HA3HAYEHUA OMHOCUMCA UX OCHAWeHue (YKazamy HeeepHoe):
a) yKa3aTeJsIMH YPOBHS KUAKOCTH;

0) mpubopaMu JJIs1 U3MEPCHHUS IaBIICHHUS;

B) IpUOOpaMu JUIsl U3MEPEHUs TEMIIEPaTyphl;

r) npubopaMu Ui U3MEPEHUS BIAKHOCTH.

55. Texnuueckue cpedcmea obecneuenus 6e30NACHOCMU U RPEOYNPEHCOeHUS AaAPUIl KDAHOE
extouarom 6 cevsa (ykazamo HegepHoe):

a) OrPaXKJIEHUE;

0) mpeoXpaHUTEIbHBIE YCTPOUCTBA;

B) Ipubopamu A1l U3MEPEHHUs Beca Ipy3a;

I) IpuOOpsI 0€30MaCHOCTH.

56. I'py3zozaxeamnvie npucnocodienus Kpanoe 00IMHCHbL CHADHCAMbCA K1eUMOM UTU RPOUHO
NPUKPENIeHHOU MeMAannu4ecKoll OuUpKoll ¢ ykazanuem (yKazamo HegepHOe):

a) HOMepa;

0) KonMuyecTBa CMEH paboThI;

B) JIaThl UCIIBITAHUS;

T') TaCTIOPTHOU TPY30M0TbEMHOCTH.

57. K ocnognvim paxmopam, onpeoensiiouum npudunbl 6b1COK020 YPOGHA ABAPUIIHOCIU 00~
PodicHo-mpancnopmuwix npoucuiecmeuii 6 Poccuu, cnedyem omnecmu (ykazamo negephoe):
a) HEJOCTATKHA CUCTEMBI TOCYJITAPCTBEHHOTO YIIPABJICHHUS, PETYIUPOBAHUS U KOHTPOIIS JCSITEIh-
HOCTHU 110 0€30MaCHOCTH JIOPOKHOTO JBUKCHHUS,

0) MmaccoBoe ipeHebpexenue TpedboBanusmu bJ1/1;

B) HU3KOE€ Ka4eCTBO MOJATOTOBKH BOAHUTENEH;

') OTCYTCTBHUE JIOPOKHBIX 3HAKOB.

58. Ouenka rxonomuueckux 3ampam Ha ynpaeienue 6€30nAcHOCMbIO U PUCKOM GKII0YAem 6
ceba (ykazamov HegepHoe):

a) pacxo/bl Ha 0oOecredeHNe ONMpeIeICHHOTO YPOBHS TEXHOTEHHOW O€30MacHOCTH;

0) ymiep0 OT TEXHOTCHHBIX aBapuii;

B) pacxo/Ibl Ha YIIPaBJICHUE TEXHOTC€HHON 0€30MacHOCTHIO;
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r) yuiep6 OT OTCYTCTBHUS 3HAKOB 0€30MaCHOCTH.

59. Ilocneocmeusn 4C cknaovigaromces u3 (yKazamo HegepHoe):

a) MPSIMBIX TIOTEPb;

0) IOTEepPh OT MPEXKIEBPEMEHHBIX CMEPTE;

B) IOTEPh OT U3MCHCHUS KJIMMATAa,

I') HOTEPb, BBI3BAHHBIX JAEMOTpahudecKuM (haKTOPOM.

60. Onacnocmo - HecamugeHoe CEONUCHEO HCUGOU U HEHCUBOU Mamepuu, cCnocodbnoe npudu-
HAMD ...... camoii mamepuu, 1100AM, RPUPOOHOIL Cpede, MAmePUaIbHbIM YEeHHOCHIAM.

a) ymepo;
0) morepu;
B) 3aTpaThl;
') pacXo/Ibl.

OTBETbBI HA TECTOBBIE BOITPOCBI I10 JUCLIUITIMHE
«BE30OINIACHOCTD XU3HEJEATEJIBHOCTW»

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 T 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
30 A 60 A
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Onucanue JadopaTopHbIX padoT
o JucuuIvinge «be30macHocThb KU3He eI TeTbHOCTID.

Buvinonnenue nabopamophuvix pabom no oucyuniune «bezonacnocms scusnedesmenvro-
Cmu» HANpagneHo Ha OYEHKY YPOGHS GIAOCHUS 3HAHUAMU, HABLIKAMU U YMEHUAMU, hopmupye-
MbIMU Y yuaue20cs 8 xooe 0coenus npogeccuonanvhvix komnemenyui OK-9.

Ilpu evinonnenuu Kasxicoou 1abopamopHol pabomsl 00V4arOWULCcs 00IdHCEH NPedsapu-
MENbHO UYUUMb HOPMAMUBHO-NPABOSbILL 6A3y NO COOMBEMCmayloujeli memamuke, makum 0o-
pazom packpueieas cmenens ocgoerusi OK-9

HanmenoBanue paboThbl KonuyectBo
4acoB
JlabopaTtopHas pabota Nel. UccnenoBanue appekTuBHOCTH JIEH- 6
CTBUS 00IIICOOMEHHON MEXaHNUECKOH BEHTIIIALHNHU (OK-9)
JlaGoparophHas padota Ne2. UcciienoBaHnue MHTEHCUBHOCTH TeEIl- 6

JIOBOTO M3IyueHUs ¥ 3P(HEKTUBHOCTH MPUMEHEHHUSI 3alUTHBIX
cpencrts (OK-9)

JlaGoparopHas pabota Ne3. UccinenoBanue 3¢pHEKTUBHOCTH CHi- 6
CTBU 3aIMTHOTO 3a3eMieHus (OK-9)

JlaGoparopnas padota Ne4. NccnenoBanne 3¢pHEKTUBHOCTH JICH- 6
cTBUsA 3aHyJeHus (OK-9)

JlaGoparopnas padota Ne5. MccienoBanue 351eKTpoOe30macHo- 6

CTH Tpex(a3HbIX CETEl NEPEMEHHOI0 TOKA HAIIPSKEHUEM 10
1000B (OK-9)

JlaGopartopHas pabota Ne6. NccrienoBanue HCKyCCTBEHHOTO 6
oCBeleHus Ha pabodem MecTe (OK-9)
Bcero 36
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JlabopatopHas pabota Ne 1
HccaenoBanne ) PeKTHBHOCTH TeificTBHA 001Ie00MeHHOI
MeXAHHYeCKOoll BeHTH/IAINN

L[E‘.—HJ ]JﬁﬁDTBI — HCCIICOOBATE IMPOHECChI TeILI000MEeHa IIPH HAJIHYHH B IIOME-
[MIeHHH HCTOYHHKA TEeIIOBRIISTICHHH H 'Bd]CDEKTHBHOCTB pﬂﬁOTBI BCHTHIAIHOH-
HOH VYCTAaHOBEH. IIPCOHA 3HAUEHHOH 114 YVIaJICHHA H30BITKOB TEILIA.

KpaTkHe TeopeTHUeCcKHe CBeeHHS

B cootserctBHH ¢ CaHHTapHBIMH HOpPMaMH IPOEKTHPOBAHHA IIPOMBIII-
neHHBIX npeanpuATHiE CH 245-71 Bce NpoH3BOACTBEHHBIE MOMEIIEHHA J0IKHBI
OBITE BEHTHIHPYEMBIMH.

Benmuaayua — 3T0 OpraHH30BaHHEIN BO3IYX000MEH, B IIpollecce KOTOpo-
ro H3 IOMENIEHHA YIalndeTca 3arpA3HEeHHBIH, BIaKHBIH, IIEPErPETEIH BO3AVX H B
HEro MOCTYIIaeT CBEXHH HapYAHBIH BO3IVX.

3amauell BEHTHIAIIHH ABIASTCA oDecmeueHHe TpedyeMoil YHCTOTH BO3AyXa H
TOIIYCTHMBIX METE0POIOTHYeCKHX VCIOBHI B padode 30HE IOMEITSHHA.

Padowaa 30Ha — OpoOCTPAHCTBO, OTPAHHUYEHHOE 10 BBICOTE 2 M HaJ VPOB-
HeM [10JIa HIH IUIOMIAKH, TI€ HaXO0JATCA MecTa IIOCTOAHHOIO HIH BPEMEHHOTO
npedpIiBaHHA padoTarINHX.

ITo croco0y mepemelneHHd BO3AyXa BEHTHALHA MOKET OBITh €CTeCTBEHHOH
H MeXaHH4Yeckod. Bo3MoXHO coueTaHHe eCTeCTBEHHOH H MeXaHHYeCKOH BEHTH-
JIALIHH — CMEllaHHAA BEeHTHIALIHA.

IIpu ecmecmeentoil eeHmiiAlyulN BO3OYX000MeH MPOHCXOIHT B pe3yiIbTaTe
MeHCTBHA TPABHTAllHOHHOTO [aBJIeHHA, BO3HHKAKIIETO BCIEJACTBHE Pa3HOCTH
TeMIIEpATyp BO3ayXa B IOMEMIEHHH H HAPY/KHOIO BO3AYXa. a TAKKE B pe3yabTaTe
neficTBHA BeTpa. IIpH mexaduveckoll — MepeMelleHHe BO3AyXa OCYIIECTBIAETCA
BEHTHIATOPOM (OCEBBIM HIH IMeHTPOOSKHBIM). CO3JAONIHM H30BITOUHOE IaBie-
HHe (pa3pexeHne) Mo cpaBHEHHIO C aTMOC(EePHBIM.

B 3aBHCHMOCTH OT Ha3Ha4YeHHA MEXAHHYECKasd BEHTHIALIHA MOKET OBITh npii-
MoyHol — 1714 [I0JaYH B IOMEIIEHHE CBEKET0 BO3AYXA, eblMANXCHOl — 114 yaale-
HHA H3 [IOMEINEeHHA BO3AyXa, He COOTBEICTBYIOMIEr0 CAHHTAPHO-THIHEHHYECKHM
TpeOOBaHHAM H HNPUNOYHO-ELIINANXCHOI — T4 TOTO H IPYTOro OJHOBPEMEHHO.

ITo mecTy neficTBHA BEeHTHIALHA ObIBacT 00MeoOMEHHOH H MECTHOM.

JefictBue oduieodmerroil eeHmuaayuy (MIPHTOYHOH. BBEITAKHOH, IPHTOYHO-
BBITAKHOH) OCHOBAHO HAa pa30aBlIeHHH 3arPA3HEHHOIO, IEPErPeToro HIH BIaXK-
HOTO BO3AyXa MOMEMIEHHA CBEKHM BO3IYXOM J0 JOIMYCTHMBIX THIHEHHYECKHX
HOPM BO BCeéM OOBEMe MOMENMIEHHA. DTY CHCTEMY BEHTHIAINHH. Kak MpPaBHIIO.
NPHMEHAKT IPH PABHOMEPHOM PACIION0KEHHH I10 [IIOMIATH IIPOH3BOJICTBEHHOTO
[IOMEINeHHA HCTOYHHKOB BEIIEIEHHA TENIOTHL, BIard. BPEIHBIX BEIIECTB.

Mecmmuyvio eenmuiAyu0 YCTPAHBAKT T4 YAAI€HHA BPeJHBIX BEIIECTB H H3-
OBITKOB TENIa HEMOCPEACTBEHHO B MeCTe HX o0pa3oBaHHA. 4eM o0ecledHBaeTCA
MaKCHMalIbHOE YIaBIHBAaHHE BPEIHOCTEH MPH MHHHMAIBHOM PacXo e BO3AyXa.
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B pabote neeaeayverca 3 ekTHBHOCTE AeficTBHA 00meoOMeHHOI MeXaHHTe-
CKOH BEHTH/IALIHH IIPH HaJIHYHH B NOMEMIEHHH (KaMepe, HMHTHPYIOIIEH IIpoH3-
BOJCTBEHHOE NOMEIIEHHE) HCTOYHHKA TEIUIOBBIAC/IEHHH, BBI3BIBAIOMIHX IIOBBI-
[MeHHe TeMIIepaTy Pl BO3AVXa B 3TOM IIOMeIleHHH.

Temmeparypa BO3AyXa ABIASTCA OJHHM H3 BeIyIIHX (PaKTOPOB METE0pOIIO-
THYECKHX VCIOBHH OKPY/KarIIeH cpelsl, KOTOPBIE B 3HAYHTEIBHOH CTEIIEHH OII-
penenAaT XapakTep IMpoIeccoB TelTooOMeHa OpraHH3Ma UeloBeKa ¢ BHEIHeH
Cpedol H ero TeII0BOE COCTOAHHE.

OpranusM 4enopeka 001aJacT CIIOCOOHOCTBIO B 3aBHCHMOCTH OT KOHKPET-
HBEIX MeTEOPOIOTHUSCKHX VCIOBHH H TAXKECTH TpyJa PeryiIHpoBaTh TellooOMeH
C OKpy#&arIel cpeoi, obecneuynBad He0OX0THMOE MOCTOAHCTBO TEMIEPATY PEI
Tella H COXpaHEHHE HOPMAIBHOI'0 TEMIOBOIO COCTOAHHA.

PerynupoBaHHe MOPOLECCOB TEMI00OMEHa OCYINECTBILIETCA LEHTPAIBHOH
HepBHOH cHcTemoil (IIHC) nmyTem H3MEHEHHA KOIHYeCTBa BBIPadaTBIBAEMOIO B
OpPraHH3Me TeIllla H IIYTeM YBEIHYSHHA HIH YMEHBIIEHHA €T0 Iepedadd B OKpPY-
KAIINYIO CPENY 3a CUET COOTBETICTBYHINHX PEaklHH OJHOrO H3 OCHOBHBIX Me-
XaHH3MOB [IPHCIOCO0IEHHA — TEPMOPETyIALIHH.

Tepatopecyaayua — COBOKYIIHOCTh (DPH3HOIOTHUSCKHX MPOIIECCOB. o0ecnedn-
BAOIIHX MTOCTOAHCTBO TEMIIEPATYPHI Te€la UeT0oBeKa B JOMYCTHMBIX (GH3HOIOTH-
geCcKHX rpaHinax 36.4 — 37.5 °C. JlaHHBIH OHANa30H TeMIIEpaTyp BHYTPEHHHX
OpPraHoOB 4YeloBeka HaHOollee OnaronpHATeH 1A NPOTeKaHHA B OpraHH3Me OHO-
XHMHYECKHX peakIlHH H JeATeIbHOCTH MO3Ta.

OnHaxko IIHTEIBHOE BO3/ICHCTBHE BBICOKOH TeMIIEpaTypsl BO3IyXa Ha opra-
HH3M MOKET BBI3BATH HapPYIIEHHE TEPMOPETYIALHH H, KaK CIEICTBHE, IIEperpe-
BaHHE OPTraHH3Ma. KOTOpOE XapaKTepH3VeTCA MOBBIMICHHEM TeMIIepaTyphl Tela,
OOHIBHBEIM HOTOOTACTICHHEM, VUalleHHEM IIyJIbCa H JBIXaHHA. [OTOBOKPYAKCHH-
€M, a B TAKEIBIX CIydadx — MOABISHHEM CYIOPOT H BO3HHKHOBEHHEM CIIEIH(H-
JecKoro 3adoleBaHHA — TEIUIOBOTO yapa.

DKCHepHMEHTa/IbHAA YCTAaHOBKA BBITAAKHOH BEHTHIIALHH, IIpeJHa3HaucHHad
1A o0ecCHmedYeHHA HOPMAIbHEIX METEOPOIOTHUYECKHX VCIOBHI, COCTOHT H3 LIEH-
TpoOeKHOTO BEHTHIATOPA. YCTAHOBIEHHOTO B BBITAKHOM OTBEPCTHH B CTEHKE
KaMepBbl, 31eKTPOABHIaTeNd, Bal KOTOPOI0 HEeNOCPEACTBEHHO COSIHHEH C BAlIOM
JIOIIATOYHOI'0 KoJleca BEHTHIATOPA. H IPHTOYHOI'0 OTBEPCTHA.

Opra"u3yeMblH 3a CUET AeHCTBHA BEHTHIHOHHOH YCTAaHOBKH BO3AYX000-
MeH ABIAETCA MPOIECCOM KOHBEKUHH (IIepeMelleHHeM Cpelbl). B X0Je KOTOpPOoro
VIaIAEMBIH BEHTHIATOPOM H3 MOMEIIEHHA NEPETPETRIH BO3AYVX BOCHOIHASTCA
MPHTOKOM O0JIee X0JI0IHOTO HapYKHOTO BO3AyXa.

[Ipu >pdexTHBHO IeHCTRYIOMEH BEHTHIAIIHH TeMIIepaTypa BO3IyXa B IIO-
MEIIEHHH IMOHH3HUTCA J0 JTONYCTHMBIX THTHEHHUYECKHX HOPM 7aonm. YCTaHOBIIEH-
HeIX [OCT 12.1.005 — 88 “O0mHe caHHTapHO-THTHEHHYeCKHEe TpeOoBaHHA K
BO3AVXY pabodeld 30HBI . BenHunHa [mon 1714 IPOH3BOIACTBEHHBIX IIOMEIISHHIT
BBIOHpAETCA ¢ VIETOM NepHOJa r'oJla H KaTeropHH padoThI (cM. Tadm. 1).
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Tabmuma 1

JomnycTEMEBIe HOPMBI TEMIIEPATYPEL BO3AyXa B padouel 30He
IIPOH3BOACTBEHHBIX oMemeHHi (Beimucka 03 TOCT 12.1.005 — 88)

ITepuon roma Kareropua padot Temmepatypa. °C
Jlerkas — Ia 21-25
Jlerkaa — Id 20-24
XO0I0IHBIA Cpenne TaxectH — Ila 17 -23
Cpennei TaxectH — 110 15-21
Taxenasn — I11 13-19
Jlerkaa — Ia 22-28
Jlerkas — I0 21 -28
Tenneri Cpennei TaxectH — Ila 18 — 27
Cpenned TaxectH — 116 16 — 27
Taxenas 11 15-26

IIpuMedaHHA:

1. Tlepuox roda onpenendeTea IO CPEIHECYTOUHOH TEMIEPaTypPe HAPYAHOIO
BO3Iyxa. ] elIBIH IepHO rofa XapaKTepH3yeTcd cpeIHecyTOIHOH TeMIepaTypo
HapyxHOTO Bo3Iyxa +10 °C u BeIme. XoToIHEI DepHol roja — gmxe +10 °C.

2. Bce BEOBI padOT No TAXKSCTH JEIATCA HA TPH KaTSTOPHH: JISTEKHE, CpelHEH
TAKECTH, TOKETBE PH3HTecKHe padoTel. OpeneneHHe KATETOPHH padoT IPOH3BO-
IUTCA HAa OCHOBE OOINHX 3HEPIO3aTpaT OpraHH3MA.

I13 mpakTHKH OpHMEHEHHA MEXaHHUYeCKOH BEHTHIAIIHH YCTAHOBIEHO. UTO
A 3¢dekTHrHON GOopEOB ¢ M30BITKAMH TEILTOTHL B MOMEIIeHHH TeMIepaTypa
IIPHTOYHOTIO BO3AyXa Imp J0AHa OBITH HE MeHee, UeM Ha 5 — 8§ “C HHKE JOIIycC-
THMOI HOPMBI TEMIIEPATYPhI BO3Iyxa B padoueil 30He MOMEMeHHA.

Bomnpocel K padoTe

1. Yrto Takoe BeHTHIALHA"?

2. PemeHHne KakoH 3aJadH MOKHO 00€CII€UHTh ¢ IIOMOINBK BEHTHIAIIHH B
paboueh 30HE MOMEIICHAA?

3. Uro takoe pabovad 30HA MOMEIMEHHA?

4. PemeHHe KakoH 3ama4dd Jo/KHa OblIa 00eCHEUHTh 3KCIIEPHMEHTAIbHAA
BEHTHIIAITHOHHAA ycTaHOBKA? D¢ deKTHBHO TH ee aefcTBHe?

5. Kaxue nmpHMeHART BHIAB BEHTHIAIIHH, pa3THYAKIIHECA MO CIoco0y me-
peMemenna so3avxa? Kakoil BHI BEHTHIALIHH HCCIeaoBalaca B padore?

6. UYrto ABmAeTCA MOOYIHTENEM NEepeMeElleHHA BO3ayXa IIPH €CTeCTBEHHOH H
MeXaHHYeCKOH BeHTHIAITHH

Kakne B 3aBHCHMOCTH OT Ha3Ha4eHHA OBIBAKOT BHIBI MEXaHHYECKOH BEH-

THIANHA? Kakol BHI BeHTHIALIHH HCCISI0BAICA B padote?
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8. Kakme OBIBaNOT THIIBI BEHTHIAIHH. PAa3IHYAKOIIHECA IO MeCTy AeHCTBHA?
B KakHX cIy4adx HX NPHMEHAIT Ha IPOH3BOACTBe?

9. Ilo MecTv OeficTBHA Kakoil BHI BEeHTHIALIHH HcclIeaoBancd B padore? B
KaKOM CJIy4Yae Ha IPOH3BOJICTBE VCTPAHBAETCA TaKad BEHTHILALHA

10. B KakoM ciIydyae HaJHYHe B NOMEIIeHHH HCTOYHHKA TeILIOBBLISISHHH
MOZKET CTaTh BPeIHBIM (paKTOPOM OKpPYKAKOIIEH cpesl?

11. YUto coboii mpeacTaBadAeT IMPOLEeCcC KOHBEKIHH, OPraHH3VEMEIH 3a CcYeT
NeHCTBHA BEHTHIAIIHH

12. Mg 3¢ dexkTuBHON OOphOB ¢ H30BITKAMH TEILIOTHI B IOMEINIEHHH Ha
CKOJIBKO IpagycoB TeMIepaTypa NPHTOYHOTO BO3IyXa JOTKHA OBITH HHAEE J0-
IYCTHMOM?

13. Ot kakux (paKTOPOB 3aBHCHT BETIHYHHA JOMYCTHMOIl TeMIIepaTyphl BO3-
ayxa B padoued 30He?

14. C y4eToM BeIHYHHEBI KaKoro (paKkTopa OoIpedeldeTca MepHoa roja?

15. Ha3oBHTe BCe 371eMeHTEl BEHTHIANHOHHOH YCTAHOBKH.

16. Kak moBBICHTE 3(p()eKTHRHOCTE JeHCTBHA MeXaHHUECKOH BeHTHIALIHHE?

JlabopatopHas padora Ne 2
HccnenoBaHnHe HHTEHCHBHOCTH TeIJIOBBIX H3JVUeHHT
H 3(PeKTHBHOCTH NPHMeHEeHHA 3aIIATHBIX CPeICcTB

L[e.‘m pﬂGOTBI — HaAaVUHTBCA H3MEPATE HHTCHCHBHOCTE TEILITOBBIX I'I'SJ]}fT{EHHIL:I H
OLI€CHHBATh '3(b(bEI{TI'IBHOCTB IKPAHHPOBAHHA HCTOYHHKOB TEITIOBBICISHHH.

KpaTkHe TeopeTHUecKHe CBeJeHHS

Mexay uenoBeKoM H OKpPY/KArIIeH cpeaoil NPOHCXOIHT HEPEPEIBHEIH Ipo-
necc TemrooOMeHa. HopManpHOE IpoTeKaHHe (BH3HOTOTHISCKHX MPOIECCOB B
OpraHH3Me YelToBEeKa BO3MOKHO JIHINE TOTda, KorJa odpa3yrleecs B OpraHu3Me
TEIJI0 MOTHOCTRI) OTBOJHTCA BO BHEIIHIOI CPeny. T.€. KOIJa HMEeeT MeCTO Tell-
10BOH DanlaHC.

OGpaszoBaHHe Tellla B OpraHH3ME YelI0BeKa IIPOHCXOIHT 3a CUET OKHCIH-
TeIbHBIX PEaKIHil H COKPAINEHHA MBINII, a TAKXKe IOITIOMEHHA Telllla IoIydae-
MOT0 H3BHE OT 000pYI0BAaHHA, HArPETHIX BEIIECTB, JJaMII HAKATHBAHHA H 1IP.

Otmaua Temna OpraHH3MOM B OKPYVKAHIIVI0 CPEedy OCYIIECTBIAETCA IIYTEM
KOHeexyul B pe3ylIbTaTe HarpeBaHHA BO3IyXa, OMBIBAIOIIETO OBEPXHOCTE Tella,
(B GIAarOmpHATHBIX METEOPOIOTHUSCKHX YCIOBHAX COCTaBaAeT mpumepHo 30 %
BCEH TeII00TAauH). HchapeHua eiau (MoTa) ¢ MOBEPXHOCTH KOKH (B CpeIHeM
20 = 29 %), meniogoco uzTVYeHA Ha OKPYAKAKOIIHE IPeaIMEeTEL, HMERITHE Jonee
HH3KYH 9eM KOKa TeMIepaTypy IoBepXHOCTH (10 60 %).

OprasHusM udelIoBeka o0r1agaeT CIOCOOHOCTBI) B 3aBHCHMOCTH OT KOHKPET-
HEIX METEOPOIOTHUECKHX VCIOBHH H TAKECTH TPyda PeryIHPOBaTh TEINIOOOMEH
¢ BHeIHeH cpenoil, o0ecneunBad HE0OX0IHMOE MOCTOAHCTBO TEMIIEPATYPhI Tela
H COXpaHEHHE HOPMAIbHOIO TEMI0BOT0 COCTOAHHA.
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Perynuposanne TemnooOMeHa OCYIIECTBIAETCA [IYTEM H3MEHEHHA KOIHYECT-
Ba BEIpa0aTEIBA€MOI0 B OpraHH3Me TeIlla H IyTeM VBEIHYEHHA HIH YMEHBIICHHA
€ro mepetadydl B OKPYKAKIIYIO CPeay 3a CUeT COOTBETCTBYIOINHX peaklHH OIHO-
ro H3 OCHOBHBIX MEXAHH3MOB IIPHCIIOCOOIEHHA — TePMOPEryILALIHH.

Tepatopeaviayis — COBOKYIHOCTh (pH3HOTOTHYECKHX MPOIECCOB, 00ecIeuH-
BAMOIIHX MOCTOAHCTBO TEMIIEPaTypPHI Tella UeT0BeKa B JOMYCTHMBIX (hH3HOIOTH-
gecKHX rpaHHuax 36.4 — 37.5 °C. JlaHHBIH DHaIa30H TeMIepaTyp BHYTPEHHHX
OpTaHOB UeloBeKa HamOonee GmarompHATeH A714 NMPOTEKaHHA B opraHmsme OHO-
XAMHYECKHY PEaKIHH H JeATEIbHOCTH MO3Ta.

OIHaxko B IPOH3BOICTBEHHBIX IOMEMIEHHAX MPEANPHATHI. HMEOMIHX MOII-
Hbleé HCTOUYHHKH TEIIOBOTO H3TYVUEHHA, HHTEHCHBHOE 00myueHHe pabodHX MoO-
KeT BBEI3BATh B HX OPraHH3Me 3aTPVIHEHHE H HapyIIeHHE TePMOPETrYILALHH, II0-
BEIIIEHHE TEMIIEPATYPHI Tela H. KaK CIeICTBHE, IEPETPEBAHHE OpraHH3Ma.

I13BECTHO, ITO BCE HArpeThie TElla H3IYYalT B MPOCTPAHCTBO MOTOKH TyYH-
CTOH 3HEpPrHH. JIVUHCTEIH TEINIOOOMEH MEAIY TelaMH HNpeAcTaB/IAeT CoO0H npo-
[lecc pacopocTpaHeHHA BHYTPeHHeH 3HepPrHH B BH/E 3eKTPOMATrHHTHBIX BOJTH B
BHAHMOH H HH(ppakpacHOH o0m1acTH cnekTpa. IHHa BOTHBI BHIHMOTO H3Iyde-
HHA 0T 0.38 10 0.77 MEM. HH(]pakpacHOro — Gomee 0.77 MKM.

JIyuncTas 3HEPrUd, IPOXOAd MOYTH 0€3 MOTeph MPOCTPAHCTBO. OTAENAOIIEE
O0IHO TENI0 OT APYIroro, HNoriomaercad o0IydaeMbeIMH IIpeAMeTaMH H CHOBAa IIpe-
Bpamaercd B TEIUIOBYH 3HEPTHI0 B MOBEPXHOCTHBIX CI0AX 00IydaeMoro Tena.
Bo3ayx He nornomaer Ty49HCTYH SHEPrHIO H II03TOMY He HarpeBaeTci.

ITrdpakpacHoe m3nyueHHe (IIK — m3mvueHHe) HMeeT GOTBINOE 3HAUCHHE B
TemTo00MeHe deloBeKa ¢ OKpy/KarimeH cpedoil. Tak Kak HH(paKpacHBIE TyUH.
Iomnajaad Ha He3alIHIIEHHBI® YacTH Telda (JIHIO. PYKH, IIEl0, IPyab). YCHIHBAIOT
TeIJIOBOE BO37eiicTBHE cpelbl Ha opraHu3M. C THTHeHHYeCKOH TOUKH 3peHHA
BaKHOH ocoOeHHOCTRIO IIK — H3ny4ueHHA ABIAeTCA COOCOOHOCTR 3ITHX Iy4eH
MpPOHHKATH B KHBYIO TKaHB Ha pa3HYIO TTyOHHY.

JIyuH NTHHHOBOIHOBOTO AuanasoHa K — m3mydenns (ot 3 MEM 10 1 MM) 3a-
IepKHBAIOTCA B IOBEPXHOCTHBIX CI0AX KOKH yike Ha riyvoune 0.1 — 0.2 ymM. ITo-
ATOMY HX (PH3HOIOTHUECKOE BO3AeHCTBHE Ha OPTaHH3M TIPOABIAESTCA, TIABHBIM
00pa30oM, B MOBBIIEHHH TEMIIEPATY PBI KOKH.

JIyan kopoTKoBomdHOBOro nHanaszoHa K — m3myuerud (ot 0.78 mo 1.4 MEM)
001a1ar0T cnoCco0OHOCTRH MPOHHKATh B TKAHH OpraHH3Ma Ha HECKOIBKO CAHTH-
METpoB. TakHe Iy4YH JIErKO IPOHHKAKT Yepe3 KOXKY H YepelHY KOpoOKY B MO3-
TOBYH TKaHb H MOTYT BO3/I€HCTBOBATh Ha KJIETKH T'OJIOBHOTO MO3Ta, BEI3BIBAA €TO
TAAeIble MopakeHHA. [IpH 0oOMyYeHHH KOpPOTKOBOIHOBBIMH HH()paKpacHBIMH
AydaMH Hal0mroJaeTcA MOBBIMICHHE TeMIIepaTyphl TeTKHX. MOYeK, MBI H ApPY-
THX OpraHoB. B MpoH3BOACTBEHHBIX VCIOBHAX NPH IIHTEABHOM OOMVUEHHH T1a3
vy paOOTHHKOB pa3BHBaeTCA NMpodeccHOHAIBHOE 3a00IeBaHHe — Kamnapaxima (1o-
MYTHEHHE XPYCTaIHKa).
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B ycioBHAX, KOTIa YelIOBEK B pe3ylbTaTe HHTEHCHBHOTO TEILIOBOTO 00IyUe-
HHA IOIy4aeT Tella H3 BHEIMHEH cpedsl Oolplle. 4eM Cloco0eH OTAaTh CaM.
BO3MOZKHO HapyIOeHHe TEPMOPETyIALHH. YTO BeAeT K NeperpeBy OpraHH3Ma H
VXYIMEHHKD TEMIOBOTO COCTOAHHA. DTO COCTOAHHE XapaKTepH3VeTcA MOBHIIIE-
HHEM TeMIepaTyphl Tela, YYalleHHeM IyIbca, OOHIBHEIM HOTOOTACIEHHEM, [I0-
Tepel ¢ NOTOM HYJKHBIX OPraHH3MY COlIeH H BHTAMHHOB.

CToliKoe HapylIeHHe TEPMOPETYIANHH BCISACTBHE 3HAUHTEIBHOIO Ieperpe-
BAHHA OPraHA3Ma MOJKET MPHBECTH K BO3HHKHOBEHHIO OCTPOTO CIIEIHPHIECKOTO
3a00IeBaHHA — Mei10eo20 VOApd. CONPOBOKIAIOMIETOCA PACcCTPOHCTBOM KOOp-
OHHALMH JIBHAEHHH. FOJOBOKPY/AKEHHEM, NaJeHHEM apTEPHAIbHOTO JaBIEHHA,
noTepeH CoO3HaHHA.

B mpoH3BOACTBEHHBIX YCIOBHAX 3((ekT BO3AHICTBHA TEIIIOBOTO H3TYISHHA
Ha OpTaHH3M 3aBHCHT OT MHOeCTBa (haKTOPOB: HHTEHCHBHOCTH TEIUIOBOTO H3-
Iy4EHHA Ha padodeM MecTe. CIeKTpa H3Iy4eHHd, pa3Mepa o0Iy4aeMoro y4acTka
Telna. JIHTEIbHOCTH 00IyUeHHA, 01K IHI.

ITHTEHCHBHOCTE TEIUIOBOTO H3IIVUEHHA (J (BT.-"'I\[Q) Ha padodyeM MecTe MOXKHO
paccuHTaTh O QopMyIe:

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

rae F — nnomane H3Iy4ariel IOBEPXHOCTH HCTOYHHKA. M

T — TeMmepartypa H3Iy4arIled IOBEepXHOCTH, K

[ — pacCTOAHHE OT H3TYYAIOIIEH MOBEPXHOCTH 0 paboTAOIIEro. M.

OueBHOHO, UTO YeM OOIIbINE HHTEHCHBHOCTh TEIIOBOIO H3IIYYEHHA H BelH-
YHHA 00Iy9aeMOH IMOBEPXHOCTH Tela, YeM IMPOJ0KHTENbHeH MepHO] 00IyUe-
HHA H 49eM OIHKe o0IydaeMBIH y9acTOK OpraHH3Ma K Ba/KHBIM KH3HEHHBIM Op-
ragaM, TeM TAxKenee 3¢ eKT Bo3TeHCTBHA TEIIOBOTO H3TyIeHHA.

JInA olleHKH IeHCTBHA TEILIOBOTO H3MYUEHHA Ha OPraHH3M UYeloBeKa MPHHA-
Ta BEIHYHHA. HA3BAHHAA UHMEHCUBHOCHILIO NENT08020 001vHeHA. BT/M.

B cootBercTBHH ¢ TpedoBaHmamMH [ OCT 12.1.005 — 88 «O0mue caHHTapHO-
THTHEeHHYECKHe TpeOoBaHHA K BO3AyXy padodell 30HBI» JOMyCTHMAad BETHIHHA
HHTEHCHBHOCTH TEIIOBOI0 OOIVYEHHA padoTarIIHX YCTaHABIHBASICA B 3aBH-
CHMOCTH OT ILTOIManH 00ayyaeMoH IOBEPXHOCTH Tena.

Tak HHTEeHCHBHOCTD TEIUIOBOTO OOTYyUeHHA OT HarpeThIX MOBEPXHOCTEH TeX-
HOJIOTHYECKOT0 000pyIOBaHHA, CBETHIBHHKOB., HHCOIAIIHH HAa IIOCTOAHHEBIX H
HENOCTOAHHBIX pa0ouHX MecTaX He JOIKHA NIPEBEIIATh:

- 35 Br/m* tipu o0nydeHHH 50 % noBepXHOCTH Tena H Oolee;

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

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

THTEHCHBHOCTh TEIIOBOTO OOTy4eHHA pa0OTAaKINHX Y OTKPBITBIX HCTOYHH-
KOB TEIJIOBBIASICHHHA (HarpeThli MeTall. CTEKTI0. «OTKPBITOE» IIIaMA H 1p.) He
moIKHA mpeBbimath 140 BT/M2. mpH 3ToM 00IyUeHHIO He JOMKHO IMOABEPraTheA
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Oomee 25 % MOBEePXHOCTH Tela H o0A3aTelIbHBIM fABIASTCA HCIOIB30BAHHE
CpelCcTB HHAHBHIYAIbHOH 3alTHTHL, B TOM THCIE CPEICTB 3alTHTHI THIlA H TIa3.

B mpon3BOACTBEHHBIX YCIOBHAX HE BCETJa BO3MOKHO BBIMIOTHHTH HOpPMa-
THBHBIE TpeOoBaHuA. {14 yIVUNIEHHA YCIOBHHA TPyaa H 3al0HTEL padoTarMHuX OT
BO3MOKHOTO TEeperpeBaHHA MPHMEHAKT CIeAYIOIHE CMOCO0B: TEITOH30IAIHIO
HarpeTelX MOBEPXHOCTEH: 3KPaHHPOBAHHE HCTOYHHKOB H3IIVUEHHA. YCTPOHCTBO
BOJAHBIX H BO3AYIIHBIX 3aBeC. BO3AYNIHOE AYIIHPOBAHHE. pallHOHATBHBIH MHTh-
€BOH pPeKHM, HCIIONb30BaHHE CIIEHOJEAK Il H CPEICTB HHAHBHAYAIBHOH 3aIIHTHI:
odopynoBaHHE KOMHAT HIH KadHH 1A KPaTKOBPEMEHHOIO OTIBIXA.

Tenmmou30mAIIHA CHHKAST TeMIepaTypy H3AyUarIIHX MOBEpXHOCTEH H ABIA-
eTcA 3 QeKTHBHBEIM MEPONPHATHEM HE TOJIBKO 114 YMEHbIIeHHA HHTEHCHBHOCTH
TeIIOBOTO H3TYUESHHA OT HarpeThIX MOBEPXHOCTEH, HO TaKke A MpeJoTBpalle-
HHA OKOT0B IIPH NIPHKOCHOBEHHH K 3THM NoBepXHOocTAM. CornacHo TpeOoBaHH-
AM ['OCT 12.1.005 — 88 TemmepaTypa HapY/KHBIX MOBEPXHOCTEH TEXHOIOTHYE-
CKoro o0opyI0BaHHA H OTpaiJaroIIHX YCTPOHCTB HE J0MKHa MpeBeimaTte 45 °C.

J14 TelmoH30MALHE HarpeThIX IMOBEpPXHOCTEH NPHMEHART pa3HooOpa3HEIE
MaTepHAIbl ¢ MaldbIM KO3(QHITHEHTOM TeIIONMPOBOIHOCTH, CIOCOOHBIE BBIISP-
HBaTh BBICOKYI) TeMIIEpaTypy: OTHEVIOpPHBIE O€TOH, KHPIIHY H MacTHKY., MHHe-
PaIBHYIO H CTEKIAHHYIO BaTy, ac0ecT, BOHIOK.

HamnGonee pacmpocTpaHeHHBIM CIOCOOOM 3aIHTHI OT TEIJIOBOTO H3TYUSHHA
ABIIAETCA 3KPAHHPOBAHHE HCTOYHHKOB H3TYYEHHA HIH pado4Hx MecCT.

[To mpuHHUHDY AeficTBHA 3KpPaHBl MOAPA3NEIAKTCA Ha TEITOOTPAKAIOMIHE,
TEIIONOTTOMIAIOIIHE H TEIUIOOTBOINAINHE. DTO HeleHHEe TOCTATOYHO YCIOBHO.
TaK KaK KaXkIbIH 3KpaH o0lazaeT OJHOBPEMEHHO CIIOCOOHOCTBI) OTpakarh. IO-
r710MIaTh H OTBOAHTE Tel10. OTHeCeHHE 3KpaHa K TOH HIH HHOH TpPyIIe MpoH3-
BOJHTCA B 3aBHCHMOCTH OT TOI'0, KaKad €ro CIIoCOOHOCTE BBIpa/keHa CHIBHEE.

Tennoompaxcaroujiie 3KPadsl HMEIOT HH3KYIO0 CTENEHb YEepPHOTHl MOBEPXHO-
CTel, BCIEICTBHE YEr0o OHH 3HAYHTENBHYIO0 YacTh MAJarollell Ha HHX JTYIHCTOH
HEpPrHH OTpPaXarwT B 00paTHOM HaIpaBIeHHH. B KadecTBe TEIIOOTPaKaOIIHX
MaTepPHATOB B KOHCTPYKIIHH 3KPaHOB HCIOMB3YHOT anbdonb (aTHOMHHHEBafg
(hompra). THCTOBOH aTIOMHHHI, OMHHKOBAHHYIO CTalb, ATFOMHHHEBYE KPacKy.

Tennonocnoujarotyue 3Kpaysl U3TOTABIHBAIOT H3 MaTEpPHAIOB C BBICOKHM
TePMHUYECKHM COIPOTHBICHHEM (MalbIM KO3(p(HIHEHTOM TeIIONPOBOTHOCTH).
B KadecTBe TenNONOITIOINAKINHX MAaTEPHAIOB NPHMEHANT OTHEVIIOPHBIH H Tell-
TOH30TANHOHHBIN KHPNHY, acOecT, Ope3eHT, NTaKoBaTy.

B kadecTBe menioomeodaufix IKPAaHOB HCIIONB3VIOTCA BOJAHEBIE 3aBECHI,
CBOOOIHO NAJaINHe B BHIE IIJIEHKH HIH OPOIIAKINHE APYIVI0 3KPaHHPVIOMIYIO
[IOBEPXHOCTD, THOO 3aK/IOYEHHEIE B CIIENHAIBHBIN KOKYX H3 CTEKIa HIH MeTall-
J1a 3MeeBHKH ¢ IPHHYIHTEIbHO NHPKYIHPYIOMEH B HHX X0T0IHOH BOJOH.

B 3aBHCHMOCTH OT BO3MOKHOCTH HaOTIOJEHHA 3a TEXHOIOTHUECKHM MIPOIIEC-
coM H paboToH 0o00pyIOBaHHA pa3IHYAKT 3KPaHBl TPeX THIIOB: HENPO3padHEIE.
[IPO3pavYHBIE H NOTYIPO3PAYHEIE,
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K wenpospaurviv 3Kkpanam OTHOCATCA MeTaIHUeCKHe (AKecTh, aJrOMHHHIL).
anbgoaeBble, GyTepoBaHHbIE (IIEHOOETOH, IEHOCTEKIO0. KEPAM3HT, mems3a), acOe-
CTOBBIE, OPE3EHTOBBIE H IP.

K npospayxsim 3Kpadayv OTHOCATCA BBIIIOIHEHHBIE H3 PAa3IHYHBIX CTEKOIL:
CHIHKATHOTO, KBapI€BOT 0, OPraHHYECKOT 0, META/LTH3HPOBAHHOIO, a TaK Ke IIe-
HOYHEIE BOJIAHBIE 3aBeCHl (CBOOOIHEIE H CTEKANIHE [10 CTEKIY) H BOJO-IHCIEPC-
HEIE€ 3aBECHI.

Honvnpospaynsie 3xparsl 00bEIHHAKT B cede CBOHCTBA IIPO3pPavyHEBIX H He-
IIPO3PAYHBIX IKPAHOB. K HUM OTHOCATCA MeTAVIHYECKHE CETKH. LIEIIHBIE 3aBECHL.
3KPAHBI H3 CTEKIIA. APMHPOBAHHOTO META/LTHYECKO CeTKOi.

OnenHTh 3QPEeKTHBHOCTE 3aIIHUTHI OT TEIIOBOT0 H3IYUEHHA C IOMOIIBIO 3K-
paHoB 1 (%) MoxHO O popmyTe

n= % 100, )

rae Q — HHTEHCHBHOCTD TEMI0OBOTO H3IyUeHHA O3 NIPHMEHEHHA 3alllHThL. Br/w:

(); — HHTEHCHBHOCTB TEIVIOBOTO H3IYYEHHA C IPHMEHEHHEM 3allHTHL Br/n”.

Bozoviunoe ovuiupoearie TPAMEHAIOT B 1IeXaX Ha palo4HX MecTax, HaXold-
IMHXCA II0J BO3JEHCTBHEM TEIIOBOIO H3TYUYEeHHA OONBIIOH HHTEHCHBHOCTH —
350 Bt/M® u Gomee. TToTok BO3[yXa. HANpaBIEHHBIII Ha padotuero, MO3BOIAET
VBETHYHTHh OTBOJ Temla OT OpraHH3Ma KOHBekmHeid. DddekTHBHOCTE BO3IYI-
HEIX JYIIEH BO3pacTaeT MPH OXIakISHHH II0JaBaeMOro Ha pabodee MECTO BO3-
IyXa HIIH K& IPH DOIMEIMMHBAHNH K HEMY MEIKO PaclbUIEHHOH BOIEL

Bompocsl k padore

1. 3a cuer kakHX mporeccoB odpa3vercd TeNIo B OpraHH3Me uenoBeka? Ka-
KHM IIYTE€M OPraHH3M Tep:AeT OONBIIVIO YacTh Temna?

2. Kaknmu criocobaMH MPOHCXOIHT OTa4a Telllla OpraHH3MOM deToBeKa’?

3. OT KakuX MapaMeTpOB 3aBHCHT BeIHYHHA HHTEHCHBHOCTH TEILTOBOTO H3-
nyaeHHA Ha padodeM MecTe? VKa3aTh eIHHHIY H3MEPEHHI HHTEHCHBHOCTH.

4. OT Kakoro mapamerpa H3JIYUESHHA 3aBHCHT I'TyOHHA €ro MPOHHKHOBEHHA B
AHBYIO TKaHb? Bo3aelcTBHE H3TyIeHHA Ha KAKHE OpraHbl HAHOOJIEE OMacHo?

5. Kakoil guanaszon [K-H3ay4eHHA OpH O0OIYUYEHHH BBI3BIBAST Oolnee TAKe-
JBIE MOCIENCTBHA?

6. Kakoe crnenuduueckoe 3adoTeBaHHE MOJKET BbI3BATh HapyIIEHHE TEPMO-
peryvaanuu? KakoBel CHMOTOMEI 3TOT0 3a0oneBaHHA?

Kakoe mpodeccHoHaTbHOE 3a007TeBaHHe MOKET BBI3BATh JTHTEIbHOE TETl-

nosoe odmyueHHe? Kakoil quanasoH I1K-u3myuenns npu 3ToM Handosee onaceH?

8. Uepes BeIHUYHHY KaKOH XapaKTEPHCTHKH OIeHHBAEeTCA NeHCTBHE TEIIOBO-
ro H3TyUeHHA Ha deloBeka? YKa3aTh eIHHHITY €€ H3MEPEeHHA.

9. Ot KakuX GaKTOPOB 3aBHCHT 3¢ (eKT BO3ASHCTBHA TEILIOBOTO H3TYIeHHA

10. B kakux caydadx Oymer Oordee TA&KETBIM 3 (eKT Bo3AeHCTBHA TEMIOBOTO
H3Iy4eHHAa"
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11. Yto Ttakoe Tepmoperynanua? Kakoa (yHKIIHA JaHHOTO MeXaHH3Ma?

12. IIpn TemmoBoM OOIYVYEHHH JOIIYCTHMBIE 3HAYEHHA KAKOTO IapaMeTpa H B
3aBHCHMOCTH OT Kakoro (akropa ycradapnaearotea [OCT 12.1.005 — 88?2

13. Kakumu crocodaMH odecleuHBaeTCAd 3allHTa padOTHHKOB OT HeperpeBa-
HuA? Kakoi u3 crioco0oB ABIAETCA HAHOOIEE pacIpoCcTpaHEHHBIM?

14. Kakae u3 HccleayeMBIX 3KpaHOB ABIANHCE TelllooTpaxarwmuma? 113 ka-
KHX JIPYTHX MaTepHATOB H3TOTaBIHBAKT TaKHE 3KPAHEI?

15. Kakdae H3 HCCIeIyeMBIX 3KPAaHOB ABIANHCE TEIUIONOTIOMAKIMHAMHA? 113
KaKHX JPYTHX MaTe€PHAI0B H3TOTABIHBAIOT TaKHE 3KPaHBI?

16. UTo HCIIONB3YIOT Ha IPOH3BOJCTBE B KAUECTBE TEIJIOOTBOJAIHX 3KPaHOB?

JlaGopaTtopHaa padoTta Ne 3
HccaenoBanne 3 PpeKTHBHOCTH JeliCTBHSA 3AIIHTHOIO 3a3eMIeHHASA

ITens paboTHl — HecneToBaTEh 3 (eKTHBHOCTD ASHCTBHA 3aIIHTHOTO 3a3eMIiIe-
HHA B 37eKTPOYCTAHOBKAX, MHTAIOMIHXCA OT Tpex(as3HbIX 3MeKTPHYSCKHX ceTel
HanpaxeraeMm a0 1000 B.

KpaTKkHe TeopeTHUeCKHE CBeIeHHS

3awumuoe 3azeineHie — 310 IpeTHAMEPEHHOE SMEeKTPHUECKOe COETHHEHHE ¢
3eMiIeH HIH ee 3KBHBATEHTOM MeTaLTHUeCKHX HETOKOBeIYIIHX JacTell 37T1eKTpo-
YCTAHOBOK. KOTOPBIE MOT'YT 0Ka3aThCA M0 HanpaKeHHEM (pHC. 1).
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Puc. 1. CxemMma 3amATHOTO 3a3eMISCHHA H pacIpeacIcHHE IIOTEHITHATA
Ha MOBEPXHOCTH 3¢MIH BOKPYVI OJHHOTHOTO 3a3C€MIHTEIIA
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OcHoBHaA NpPHUYHHA MOABICHHA HaNpPAKEHHA Ha METATHYECKHX HETOKOBE-
OVIOHX YacTAX 3MEeKTPOYCTAHOBOK (HAampHMEpP. KOPIYCE) — MOBPEXKIECHHE 3IEK-
TpHYECKOH H30IAIHH TOKOBEIVIIHX YacTell YCTaHOBKH. HAXOJAINHXCA MOJ Ha-
IpAKSHHEM, H 3aMbIKaHHE HX Ha KOpIIyc*.

Ecnn 3meKTpoyCcTaHOBKA H30THPOBAHA OT 3€MIH, TO B CIydae 3aMBIKaHHA (a-
3Bl Ha KOPIyC., IPHKOCHOBEHHE K YCTaHOBKe OVIET TaK ke ONacHO. Kak H K (a3-
HOMY IPOBOIY — Y€I0BEK, CTOA Ha 3eMIIe HIH Ha IPYToM TOKOIPOBOIAMIEM OC-
HOBAHHH. MOJKET OKa3aThCA [0 HANPAKEHHEM IPHKOCHOBEHHA™* MpaKTHUYSCKH
paBHBIM (azHOMY HanpaikeHHIO ceTH — 220 B. B 3ToM caydae uepes Telo Uelo-
BeéKa OyIeT MIPOXOIHTh TOK OIIACHBIH 111 KH3HH

I = Upp/ Rq= U/ Ry =220/1000 = 0,22 A = 220 MA, (3)
rae Uy, — HanpsAxeHHe NpHKOCHOBEHHA. B: Uy — (hasHoe HanpaxerHe. B: Rq— co-
NPOTHBIEHHE Tela YeloBeKa. B pacueTax npHHAMaemoe 1000 Om.

3amHuTHOE 3a3eMIeHHE ABIAeTCA I(P(PEKTHBHOH H NIHPOKO pacHpoCTpaHeH-
HOH MepoH 3allIHTEI OT MOpPaKEHHA TOKOM MPH CIYIAHHOM MOABICHHH HalpaAe-
HHA Ha METAUIHYeCKHX HeTOKOBEIVINHX YacTAX 3IEKTPOYCTaHOBOK. bnaromaps:
JAINTHTHOMY 3a3eMISHHI HaOpAKeHHEe NPHKOCHOBEHHA OYIeT 3HAUHTEIBHO
MeHbIIOe dasHoro. PaccMOTPHM NPHHITHI AeHCTBHA 3alIHTHOIO 3a3eMICHHA.

B ciydae 3aMBIKaHHA TOKOBeIYyIIeH JacTH. HalpHEMep. (a3bl Ha KOpPIyc Hesa-
3EMICHHOH 3IeKTPOYCTAHOBKH Ha KOPIYCE IMOABHTCA ONACHEBIH I10 BEIHYHHE II0-
TeHIHAI ¢, B. [IefcTBHE 3alIHTHOIO 3a3€M/I€HHA OCHOBAHO Ha ABJICHHAX. BO3HH-
KAIOIIHX [IPH CTEKAHHH TOKA B 3€M/II0, €C/IH TOKOBEIVYINAA 9acTh 3aMBIKAeTCA Ha
KOPIYC 3a3eMISHHOH 3IeKTPOYCTAHOBKH., T.€. 3a3eMIAeTCA.

[IpH cTeKaHHH TOKa ¢ KOpITyca B 3eMIH0 /; (CM. pHC. 1) Uepe3 Madoe commpo-
THBJIEHHE 3alHTHOrO 3a3eMICHHA R,;. KOTOPOE B 3IeKTPOYCTAHOBKAX Halpake-
HueM g0 1000 B He momaHO npepplaTh 4 OM. NPOHCXOOHT PE3KOE€ CHHAKEHHE
MOTEHIHATIA 3a3eMIHBINCHCA TOKOBEIYIIEH YacTH H. CIEI0BATEIBHO. KOpIIyca
3a3eMJICHHOH YCTAaHOBKH 10 3HAYEHHA PABHOTO

0;= LR, (4)

B 10 e BpeMA Ha NOBEPXHOCTH I'PYHTA BOKPYT MeCTa CTEKAaHHA TOKA B 3EMIIIO
TAK/KE MOABHTCA IOTEHIHAN (. H3MEHAIIIHHCA B 3aBHCHMOCTH OT PacCTOAHHA
10 TOUKH CTeKaHHA TOKA X 0T MaKCHMAIbHOIO 3HAYSHHA @, 40 0 (mpH x =20 M).

Torza B caydae 3aMBIKaHHA (a3bl Ha KOPIYC 3a3eMISHHOH 371eKTPOyCTaHOB-
KH HalpAKeHHE MPHKOCHOBEHHA gy, MO KOTOPBIM OKaKETCA MPHKOCHYBIITHHCA
K KOPIycCY 9UeToBekK, 6yaeT (cM. pHC. 1)

'["'Tup = P3 — Poc. (5)
rae ¢, — NOTEeHIHAI KOpIyca 3a3eMIeHHOH 31eKTPOYCTaHOBKH, B: @, — IoTeH-
[IHAT OCHOBAHHA (IIJIOINAJKH) B TOM MeCTe, Te CTOHT YeT0BeK. B.

* Jamwuixanue Ha Kopnye — C.-ISJ'-IﬂﬁHOﬁ‘ JMCKTPHYUCCKOS COCOMHCHHS TOKOBE:LYU]Eﬁ TACTH C
MeTALIHYICCRIME HCTOROBCOIYIIHMI TACTAME 3ICKTPOYVCTAaHOBKH.

o Hﬂnp}?)!CEHHE HPUKOCHOEEHIA — HAIIPAXKCHHAC MCEKIY JBEYMA TOYRAMH I[ICIIH TOKA. KOTO-
PBIX OTHOBPCMCHHO KACacTCA YCIOBCK. HAIIPHMCED. [1)331{511? OpoBOJ M 3CMIA.
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IIpuryun oeltcimena 3allHTHOTO 3a3eMICHHA 3IeKTpoo0opyIoBaHHA 3aKIHO-
YAETCA B CHH/KEHHH 0 0€30MacHBIX 3HAY€HHH HAIPAKEHHA IPHKOCHOBEHHA Upy,.
00YCIIOBIEHHOTO 3aMBIKAHHEM Ha KOPIYC. DTO JOCTHTAETCA OYTEM YMEHBIIEHHA
IOTeHITHATA 3a3eMICHHOT0 000pyIOBaHHA @; (YMEHBIIEHHEM COMNPOTHBISHHA
3aITHTHOTO 3a3eMIeHHA R,), a TaK/AKe 3a cUeT MOBHIIeHHA NOTeHIIHATa OCHOBAHHA
Qoc B MECTe, T CTOHT YelIOBEK, 10 3HauUeHHA OIH3KOro K IIOTEHIIHATY 3a3eMIeH-
HOTo 000pyI0BaHHA.

Odéaacms npuMeHerA 3alIATHOTO 3a3eMIeHHAA — TpexXda3Hble CeTH Halpike-
HHeM 10 1000 B ¢ H3omHpoBaHHOH HelTpansko H Belme 1000 B ¢ mr00bIM pexH-
MOM HeHTpaH.

CormnacHo ITpaBHT yCcTpoiicTBa 3MeKTpoycTaHOBOK ([1VD) 3aMHTHOE 3a3eMie-
HHE CIIEAVeT BEINOIHATE: IpH HanpAxeHHH 380 B u Beimme nepemerHoro H 440 B
H BBIIIE€ IOCTOAHHOI'O TOKAa BO BCEX CIyUadX: B IIOMEIIEHHAX C NOBBIIIEHHOH
OIIaCHOCTEI0 H 0c000 ONAacHBIX IIPH HampAxkeHHH 42 B H BBIOIe NepeMEHHOTO H
110 B u BpIIIE NOCTOAHHOIO TOKA: BO B3PBIBOONACHBIX IIOMEMIEHHAX HE3aBHCHMO
OT BETHYHHBI HaNPAKEHHA.

J714 3a3eMIIeHHA 371eKTPOYCTaHOBOK HCIIOIB3VIOT 3a3eMIAIIIee YCTPOHCTBO.
OCHOBHBIE€ KOHCTPYKTHBHBIE 31eMEHTHI KOTOPOro IIpeAcTaBIeHEl Ha pHC. 2.
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Puc. 2. 3azemnatomee (KOHTYPHOE) YCTPOHCTBO H pacmpeaeaeHne
[IOTEHIHAIA Ha [IOBEPXHOCTH 3€MIIH IIPH IPYIIIIOBOM 3a3eMIHTEIE:
1 — 37ekTpoyCTaHOBKA: 2 — 3a3eMIAIOMIHA O0IT: 3 — 3a3eMIAIIIHA
[IPOBOJHHK. 4 — MarucTpanb 3a3eMICHHA. 5 — COSIHHHTEIBHBIA
NPOBOIHHK: O — Moioca; 7 — 3JeKTPO/Ibl TPYIIIOBOTO 3a3eMIHTENA
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3azemaaouum vempoticeoi Ha3blBaeTCA COBOKYIIHOCTE 3d3emiumena — Me-
TAIUTHYeCKHX NPOBOJIHHKOB — JIEKTPOIOB /. HAXOOAINIHXCA B HENOCPEACTBEHHOM
COIPHKOCHOBEHHH C 3e€MJIeH. COeIHHEHHBIX MEXKIY COOO0H IIONOCOH 6. H 3a3€M-
JAROUJUX NPOEOOHNKO0E 3, COSTHHANIIHX 3a3¢MIAEMBIE YaCcTH IEKTPOYCTAaHOBKH 1
C 3a3eMIHTEIIeM.

B 3aBHCHMOCTH OT MeCTa pPaclolIoKeHHA 3a3eMIHTENA OTHOCHTEIBHO 3a3eM-
AAEMOTO 3MEKTPO0OOPYA0BAHHA pa3IHUAKOT JBa THIA 3a3€M/IAKOIIHX VCTPOHCTB:
BBIHOCHOE H KOHTYPHOE.

B ewinocHom 3azeamnaroujem yempoticinige 3a3eMIHTENb BEIHECEH 3a Mpeaelibl
IUTOIMAIKH. Ha KOTOPOH HaXOoIHTCA 3a3eMiIdeMoe obopyaoBaHHE. T. €. pa3Melna-
€TCA BHE 3JaHHA.

ITockoneky obopyaoBaHHE pacroiara€Tcd 3a IMpedelaMH 30HBI pacTeKaHHA
TOKa — Ha paccToAHHH Oomee 20 M OT BEIHOCHOTO 3a3eMIHTeNd. TO B CIydae 3a-
MBIKAHHA Ha KOPIOYC Y€I0BEK. IPHKOCHYBIIHCE K 3a3eMICHHOMY 000PYI0BaHHIO,
nomnagaeT o MakCHMaJIbHOE HallPAKEHHE IPHKOCHOBEHHA (CM. pHC. 2)

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

[To3ToMy BEIHOCHOE 3a3eM/IAIONIEE YCTPOHCTBO NIPHMEHAETCA TOIBKO IIPH Ma-
JBIX TOKAX 3aMBIKAHHA Ha 3eMIH0 [;. KOoTJa HanpA:KeHHe MPHKOCHOBEHHA HE Ipe-
BBIIIAET JOMYCTHMBIX 3HaueHHil, ycTtaHoBIeHHBIX [ OCT 12.1.038 — 82 (Tadm. 2).

Tabmnuma 2
[IpenenpHO JOMYCTHMEIE YPOBHH HANIPAKEHHH IPHKOCHOBEHHA H TOKOB
[IPH aBapHAHOM peKHME IeKTPOYCTAHOBOK IIepeMeHHOT0 ToKa 9acToTold 50 [

[IpenensHO HOMyCTHMBIE YPOBHH (He Qolee)
Hopwmmu- MIPH NPOJOTAHTEIBHOCTH BO3ACHCTBHA TOKA 1. C
pyemMas 0.01- 0.1 |02]03 (04 (05|06 (0.7 |08 |09 1.0 |Cs.
BenHuHHa | 0,08 1.0
U.B 650 500 250 165 125 100 8 70 65 55 50 36
IA 6

B ronmypronm 3azemnaoniem yempoiicmee (CM. pHC. 2) TIPHMEHART TPYIIIO-
BOI 3a3eMIHTEIb. COCTOAMIHI H3 HECKOIBKHX IMapallelbHO BKIHUSHHBIX OTH-
HOYHBIX 3a3eMIHTelel (37eKTPoJoB) 7. KOTOPBIH o0ecmeuHBaeT HaHMeHBIIEe
COMPOTHBICHHE 3aITHTHOTO 3a3eMICHHA.

IIpH BBIMOTHEHHH KOHTYPHOTO 3a3eMIANINET0 YCTPOHCTBA BEPTHKATBHEIS
3IEKTPO/Ibl TPYIIIOBOTO 3a3eMIHTENA, COeIHHEHHBIE MeKTY co0oi CTaThbHBIMH
TOPH30HTAIBHEIMH TMOT0CAaMH 6 CBApKOMH. pa3MeMlIarT M0 MepHMETPY (KOHTYPY)
IIOINAJKH, HA KOTOPOH HAaXOJHTCA 3a3eMIdeMoe 000pyI0BaHHE, HIIH 3ISKTPOIE]
pacmpeIeldroT o Beel 3alIHIaeMoil II0IMAaIKe 10 BO3MOKHOCTH PaBHOMEPHO.

B cmydae 3aMBIKAaHHA HAa KOPIYC 371€KTPOYCTAHOBKH CTeKaHHE TOKA B 3€MITHO
CO BCeX 371eKTPOIOB 3a3eMIHTEIA MPOHCXOTHT OZHOBpeMeHHO (cM. pHc. 2). Ha
rpadHKe pacnpeelneHHA NOTSHIHAIOB Ha IOBEPXHOCTH 3alfHINAEMOi III0INaI-
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KH, IIOTYYEHHOT0 CIOKEHHEM IIOTEHITHATBHEIX KPHBBIX OT KaKI0r0 37IeKTpoja B
OTIEIBHOCTH, BHIHO, UYTO IIPH I'PYNIIOBOM 3a3eM/IHTENE B 30HE pacTeKaHHA TOKa
HaOmroJaeTcA MOBBINIEHHE H BRIPABHHBAHHE MOTEHIHAIOB Ha MOBEPXHOCTH ILIO-
mankH. B pesyasTaTe CHHAAeTCA HalpAKEHHE NPHKOCHOBEHHA H. CIEJ0BATEllb-
HO. ITOBBIIMAeTCA 0e30MacHOCTh pabOTAIIIHX HA 3alHINaeMOH IUTOMIAKE TF0IeH.

ITpu pasmMemeHHH 3IEKTPOJOB Ha pacCcTOAHHH He Oomee & — 10 M apyr or
Ipyra MakCHMAallbHBIE 3HAUEHHA HANPAKEHHA NPHKOCHOBEHHA B 3TOM CIy4Yac He
MPEBBICAT JOMYCTHMBIX YPOBHEH.

Ha npeanpHATHAX NPH BRIIOIHEHHH 3alIHTHOTO 3a3e€MISHHA B 3a3eMIIAIOIHX
YCTPOHCTBAX HCIIONB3YIOT €CTECTBEHHBIE 3a3€MIHTEIH H HCKYCCTBEHHEIE.

B kauecTBe ecmecmeennbix 3a3emaumenetl MOKHO HCIIONb30BaTh: Pa3IHYHbIE
META/UIOKOHCTPYKIIHH 31aHHH, HMEIONIHE COSIHHEHHE ¢ 3€MIICH. apMaTypy Ke-
ne300eTOHHBIX KOHCTPYKIIHH: CBHHIIOBBIE 000T0YKH IIPOI0KEHHBIX B 3€MIe Ka-
Oenel. BOJONMPOBOAHEIE H APYTHE MeTALTHYECKHe TPYORL. 3a HCKIIOUEHHEM TPY-
GompoBOIOB A4 FOPHOUYHX KHIKOCTEH. TOPOYHX HIH B3PEIBOONACHBIX I'a30B. a
TakKe TPYOOIPOBOI0B, MOKPEITEIX H30IANHEH AT 3alTHTE 0T KOPPO3HH.

Haq uckvecmeenHsix 3azeatuimeneti IpEMeHA0T 00bBIYHO BEPTHKAIBHEIE H IO-
PH30HTAIBHBIE IMEKTPOL. B KauecTBe BEPTHKATBHEIX 3IeKTPOJ0B HCIIOIB3VIOT
3AI0KEHHBIE B 3€MII0 CTalbHEIE TPYOBI, CTalbHBIE YTOAKH, METaNTHUECKHE
CTEpPAHH, CTAIbHBIE NPYTKH H T. II. /{114 COeIHHEHHA BEPTHKAIBHBIX 3TE€KTPO/IOB
HCIOIB3VIOT MOIOCOBYIO CTAIb HIH KPYITIBIE CTANBHEIE IPYTKH.

B cootBercTBHE ¢ TpeboBaHHAMH [IpaBHI ycTpoiHcTBa 3IEKTPOYCTAHOBOK
KOHTPOIb CONPOTHBIECHHA 3alIHTHOTO 3a3eMICHHA NPOBOIAT IIepe] BBOIOM 3a-
3€MIICHHA B 3KCITyaTallHK H IIEPHOIHIECKH. HO HE PekKe 0HOTO pas3a B roJl.

Bonpocsl k padoTe

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

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

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

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

5. KakuMm crioco0oM IIpH 3aMBIKAHHH HA KOPIIYC MOKHO YMEHBIIHTE IOTEHIIH-
am 3a3eMIIeHHOro o0opyaoBaHus?

6. ITpu 3aMBbIKaHHH (pa3Bl HAa KOPITYC 3a3eMJICHHOH YCTAHOBKH OT Y€TO 3aBHCHT
BEIHYHHA HANPAKECHHA IPHKOCHOBEHHA?

7. IToBEICHTCA TH O€30MacHOCTh IPH YBEIHYECHHH CONPOTHBIEHHA 3alIHTHOIO
3a3eMIeHHAA?

8. Ilpm kakoH MHHHMAIbHOH BEIHYHHE HANIPAKEHHA IMEPEMEHHOIO TOKA BO
BCEX CIIVYaAX CIIeIYeT BBIIOIHATE 3alIHTHOE 3a3eMIeHHe?

9. Uro coboH IpeAcTaB/IfgeT 3a3eMiAloINee YCTpoicTBO? KakHe pasmHyaroT
THIBI 3a3eM/IFONTHX YCTPOHCTB?
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10. Yto co0oH mpeacTaBiIdeT IPYINOBOH 3a3eMIHTeNb” KaKOBEL €ro mpeHMy-
IIeCTBA NIEPEI OTHHOYHBIM?

11. KakoBBI JOCTOHHCTBA KOHTYPHOTO 3a3eMIIARINero ycTpoiicTea? Ha kakom
PacCTOAHHH OPYT OT Apyra clIeayeT paclloilaraTe B HEM 311eKTpo/bl”?

12. Yto paspemaerca HCMOIb30BaTh Ha MPEANPHATHAX B KaUeCTBE €CTECTBEH-
HEIX 3a3eMIHTENeH?

13. UTo HCIOTIB3VIOT B KAUECTBE 3MEKTPOI0B HCKYCCTBEHHBIX 3a3eMIHTENeH?

14. Kakoi BeIHYHHEI JO/KHO OBITH CONPOTHBIEHHE 3AlHTHOIO 3a3eMISHHA
ycTaHOBOK HanpaxeHHeM 10 1000 B? Kak gacTo 0HO JOJIKHO KOHTPOJIHpOBaThed”

15. OT BeIHIHHEI KaKOT0 MapaMeTpa 3aldHTHOTO 3a3e€MISHHA 3aBHCHT 3(dek-
THBHOCTB €ro JeicTBHA? Kak 9acTo 3TOT napaMeTp JoJIKeH KOHTPOIHPOBAThCA?

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

JlabopatopHas padora Ne 4
Hccaenoranne 3(p(peKTHBHOCTH JeiicTBHA 3aHVIeHHA

[le1p padoTel — HecleqoBaTh 3(QGEKTHBHOCTD AeHCTBHA 3aHYISHHA B TpeX-
(ha3HOIH YeTBIPEXIIPOBOIHOMH CETH C INTyX03a3eMISHHOH HeHTpalbio.

EDHTRHE TeOpeTHYECKHE CBeIeHHA.

3(’.‘1’-{1'.?{??-“.’6 — 3TO IOpedHaMcpeHHOC 3ICKTPHUCCKOS COCIHHCHHE C HYIICBBIM
3AaIHTHRIM IIPOBOJHHKOM KOPIIYCAa H JPYTHX METATTIHUYCCKHX HCTOKOBCIVIIHX
qacTel INEKTPOYCTAHOBKH., KOTOPBIE MOI'YT OKa3aThCA IO HAIIPAKCHHEM (pHC. .3).
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Puc. 3. IIpaHIIHNIHATBHAA CXeMa 3aHyIeHHA

Hvneeviv s3aupuimxsiv npoeooruxom PE Ha3plBaeTcA NPOBOOHHK. COEIHHA-
IIHHA 3aHyIAeMEBIe YacTH, HallpHMep. KOPIIYC 3TIEKTPOYCTAHOBKH C IIIyX03a3eM-
JIeHHOH HeHTpaIb CETH.

42



IvxozazeanenHoll Helimpaisio Ha3blBaeTcA HEHTpalbHad TOUYKAa OOMOTKH HC-
TOYHHKA TOKa (Tpex¢a3HOoro reHepaTopa HIH TpaHcQopMaTopa). IPHCOSIHHEH-
Had K 3a3eMJIHTENK HEMOCPEICTBEHHO HIIH YE€PE3 MaJ0e CONMPOTHBIICHHE R,

Hynepoil 3aliUTHEI MPOBOJHHK CIEAVET OTIHYATE OT HV1€8020 nposood N,
KOTOPBIH Takke COeJHHEH C INIyXO03a3eMIeHHOH HeHTpalnblk. HO OpelHa3HauyeH
1A MHTAaHHA TOKOM 3JIEKTPo000pYI0BaHHA.

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

3avbiKarie Ha KOpNyce — CIyYaiHOE 3NMEeKTPHYECKOE COeJHHEHHE TOKOBEIY-
e 9acTH ¢ METANTHYECKHMH HETOKOBEIYIITHMH YaCTAMH 3IEKTPOYCTAHOBKH.

OcHoBHAaA NpHYHHA 3aMBIKAHHA Ha KOPIIYC — MOBPEKIECHHE 3IEKTPHYECKOH
H30IAIHA TOKOBEAYIIHX YacTel, HaXOIANTHXCA 1101 HanpaKeHHEM.

Ecnn 31eKTpoyCcTaHOBKA H30IHPOBaHA OT 3€MIH. TO B CIyUae 3aMBIKAaHHA (a-
3BI Ha KOPITYC, MIPHKOCHOBEHHE K 3MEKTPOVCTAHOBKE OY/IET Tak e OIacHO, KaK H
K (hasHOMY MPOBOJY — UETOBEK MOKET OKa3aThCA IM0J] HalpAKeHHEM MPHKOCHO-
BeHHA Upy MIPaKTHIECKH PAaBHBIM (a3HOMY HampAAeHHI0 ceTH — 220 B.

O0GnacTe MpHMEHEHHA 3aHVISHHA — Tpex(a3Hble YeTBIPEXMPOBOIHBIE CETH C
IIyX03a3¢MICHHOH HeHTpaapr HanpaxeHHeM 10 1000 B.

Ipuryun oeiicimend 3aHyIeHHA — NpeBpallleHHe 3aMbIKaHHA Ha KOPIIYC B OI-
Hoda3HOe KOPOTKOE 3aMBIKaHHEe M&KIY (ha3off H HYISBBIM 3aIIHTHBIM IPOBO-
HHKOM, B pPe3VyIbpTaTe uero cpadaTblBacT MaKCHMalIbHaid TOKOBad 3alllHTa — [171aB-
KHE NpeJOXpaHHTEIH HIH aBTOMATHYECKHE BBIK/IKOYATENIH., H 00ecIedHBacTCA
ABTOMAaTHYECKOE OTK/IHUEHHE TOBPEK/IEHHON YCTAHOBKH OT ITHTAOIIEI CETH.

Hasnawernie HyneBOoTO 3allHTHOTO MPOBOJHHKA — CO3/aHHE 3JIeKTPHUYECKOH
IEMH C MAIIBIM COMPOTHBIEHHEM, YTOOBI TOK KOPOTKOTO 3aMBIKaHHA [, OBLT JT0C-
TaTO4YHO OOJBIINM 714 OBICTPOro cpabaThiBaHHA 3alIHTHL. CoOrJacHO VKa3aHHAM
[TpaBHT ycTpoiicTBa 37MeKTpoycTaHOBOK (I[TY3) TOK KOPOTKOTO 3aMBIKAaHHA 107I-
KeH OBITh He MeHee 4eM B 3 pa3a Oonblle HOMHHATBHOTO TOKA [71aBKOH BCTABKH
MpeIoXPaHHTENA HIIH PACIEHTeId aBTOMAaTHUYECKOTO BBIKIFOYaTeNA.

CKOpPOCTE OTKIIOUEHHA 3NEKTPOVCTAHOBKH C MOMEHTA IOABICHHA HaIpsixe-
HHA Ha KOPIIyCe COCTaBIAET 5 — 7 ¢ MpH 3allHTE 3IEKTPOYCTAHOBKH ILTaBKHMH
IpeJoXpaHHTENAMH H | — 2 ¢ IpH 3alIHTe aBTOMATHYSCKHMH BEIKTIHOUATEIAMH.

Jna yMeHBIIeHHA ONAaCcHOCTH MopakKeHHA TOKOM, BO3HHKAIOMIEH B ciIyvuae od-
PBHIBE HYJIEBOTO 3alIHTHOTO MPOBOIHHKA PE H 3aMBIKAaHHH a3kl Ha KOPIYC yCTa-
HOBKH 3a MecToM o0O0pelBa (pHC. 4). HY/ISBOH 3allHTHBIA IPOBOIHHK IOKEH
HMETH ITOBTOPHOE 3a3eMIIECHHE Ry,

[Tpu caydafiHOM 00pEIBe HYTEBOTO 3alIHTHOTO MPOBOJIHHKA H 3aMBIKAaHHH (a-
3bl HAa KOPIIYC VCTAHOBKH 3a MECTOM OOpBIBa OTCYTCTBHE IOBTOPHOTO 3a3EMIIE-
HHA NPHBEIET K TOMY, UTO KOPIYCa BCEX YCTAHOBOK 3a MECTOM OOPBIBA OKAKYTICA
101 HalpAKeHHEM OTHOCHTEIBHO 3eMIH PaBHBIM (Qa3sHOMY HalpPAKEeHHIO ceTH Usy.
JTO HaNpsKEHHE, OIACHOE IIA YeloBeKa, OyIeT CYIecTBOBATh IIHTEIBHOE
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BpeMA. MOCKOIBKY MOBpP&KIeHHAA VCTAHOBKA aBTOMATHUSCKH He OTKIHOUHTCA H
ee OyaeT TpyaHO 0OHAPYKHTE CPeIH HCIPABHBIX. YTOOB! OTKTHUHTE BPYIHYH).

Us I

Puc. 4. Coyvaii 3aMBIKAaHAA (Da3bl Ha KOPIIVC IIPH 00PBIBE HYIEBOTO
3aI0HTHOTO IIPOBOIHHKA B CETH C €r0 MOBTOPHBIM 3a3eMIEHHEM

Ecnn e HyneBOH 3alllHTHBIH IIPOBOJHHK OYIeT MOBTOPHO 3a3eMIIEH. TO IPH
€ro o0pEIBE COXpPAHHTCA LENb TOKA YEPE3 3EMIK. B PE3VIBTATE Yero HAIPAKSHHE
3aHYI€HHBIX KOPIYCOB 3MEKTPOYCTAaHOBOK. HAaXOJAIMMHXCA 3a MECTOM OOpEBIBa.
CHH3HTCA HpHOMH3HTEIbHO 10 0.5 Uy ClemoBaTelbHO. MOBTOPHOE 3a3eMICHHE
3HAYHTEIbPHO YMEHBIIAeT ONACHOCTh IOPakeHHA TOKOM IPH OOpBIBE HYIEBOTO
3alHTHOTO MPOBOJHHKA. HO HE MOKET VCTPAHHTH €€ MOJIHOCTERIO.

B cBA3H ¢ 3THM Tpedyercd TImaTelIbHaA MPOKIalKka HYJIEBOTO 3allIHTHOTO IIPo-
BOJHHKA. UTOOBI HCKIHOYHTh BO3MOKHOCTE ero odpsiBa mo qwdoi npuunHe. [1o-
3TOMY B HYJI€BOM 3alIHTHOM IIPOBONHHKE 3allpeIlacTCA CTABHTh NpeloXpaHHTE-
H. pyOHIBHHKH H IPYTHE OPHOOPEL. KOTOPBIE MOT'YT HAPVIIHTE €r0 NET0CTHOCTE.

Bonpocsel k padore

1. Yrto Takoe 3aHyIeHHE? B KaKHX 3I€KTPHYECKHX CETAX OHO NMPHMEHAeTCA?

2. YUro HasplBaeTCA HYJIEBBIM 3aIHTHRIM NpPOBOIHHKOM? Uem HyIeBoil mpo-
BOJI OTTHYAETCA OT HYIE€BOTO 3aITHTHOTO MPOBOTHHKA?

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

4. B kaxkoM ciy4ae 3aHyJIEHHE YCTPaHAET ONACHOCTD MOPaKeHHA TOKOM?

5. YUro Takoe 3aMBIKAaHHE Ha KOPIYC 3IeKTPOyCTaHOBKH? KakoBa OCHOBHAaA
[IPHYHHA 3aMBIKaHHA Ha KOpIryc?

6. B ciy4uae 3aMBIKaHHA Ha KOPIIyC H OTCYTCTBHA 3aHYJIEHHA IOJ KaKHM Ha-
IPAKECHHEM MOKET OKa3aThCA U€T0BEK, IPHKOCHYBINHCE K KOpIyCy?

7. Kakop npHHUOHI OeHCTBHA 3aHyIeHHA? Kakoe H3 yCTpPOHCTB MaKCHMAlIb-
HOH TOKOBOH 3aITHTHI o0ecnevynBaeT OOTBIIVED Ge30MMacHOCTE?
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8. Kakmne ycTpoiicTBa HCIIONB3VIOTCA B Ka4ecTBe MaKCHMATBHOH TOKOBOH 3a-
muTE? KakoBo BpeMd cpadaThIBaHHA KaKJI0T0 H3 VCTPOHCTE?

9. OT Kakoro mapaMeTpa HYJIE€BOTO 3alIHTHOTO NMPOBOJHHKA 3aBHCHT 3 dek-
THBHOCTH JIeHCTBHA 3aHYIEHHA

10. Kakop Oyaer myTe TOKa B ClIyuae 3aMBIKAHHA Ha KOPOYC 3aHYIESHHOH
3IeKTPOYCTAHOBKH?

11. Kakofi (akrop ompenendeT CKOpPOCTh cpadaThiBaHHA 3amHTH? Kakoi Be-
JTHYIHHEL 3TOT (haKTOp JOIKeH OBITh coriracHO TpedboBaHHAM [1V3?

12. C ydeToM pe3yIbTAaTOB MPOBEISHHBIX HCCISI0OBAHHH Ha30BHTE (PaKTOPEL.
OT KOTOPBIX 3aBHCHT 3 () eKTHBHOCTE JeHCTBHA 3aHYICHHA.

13. C KaxoH Uenpl0 HYIeBOH 3alIUTHEIH IPOBOIHHK NOIKEH HMETh IOBTOPHOE
3a3eMiIeHHe?

14. 3a cuer yero ymMeHbpIIaeTcA ONIACHOCTD IOPAaKEeHHA TOKOM IIPH OOpEIBE HY-
JIEBOT'0 3alIHTHOI'O IPOBOJHHKA, HMEHIIEro IIOBTOPHOE 3a3eMIeHHe?

15. B cnyuae oOpEIBa HYIEBOTO 3aIIHTHOTO MPOBOIHHKA, HMEHINEro IIOBTOP-
HOE€ 3a3eMIeHHe, IPH 3aMbIKaHHH Ha KOPIyC KakoB OyaeT myTh Toka? [louemy He
cpadaThIBaeT TOKOBaA 3aIIHTa’?

16. IloueMy B Hy/IeBOM 3aIIHTHOM IIPOBOIHHKE 3alpellacTcA yCTaHABIHBAaTh
[IPEeIOXPAHHTENH, BEIKTIOYATENH, PYOHIBHHKH?

JlabopatopHaa padora Ne 5
HccaenoBaHue 31eKTpo0e30MacHOCTH TpexX(pa3HBIX ceTeil
nepeMeHHOI0 TOKAa Hanps:keHaeM 10 1000 B

Ilenp padoThl — HCCIEA0BATE ONACHOCTE MOPAKEHHA 3ISKTPHYSCKHM TOKOM
IIPOMBINLTeHHOH 9acTOTH (50 ') B Tpexa3HBIX ceTAX HampaxeHHeM 10 1000 B.

KpaTkne TeopeTH1ecKHe CBeleHHSA

Bce cayuan mopakeHHA YeT0BEKAa TOKOM ABIAKTCA PE3yAbTaTOM 3aMbIKAHHA
3MeKTPHYISCKON IeMH Uepe3 Telno UeloBeka HIH. HHaue TOBOpPA, pe3yIbTaToM O]-
HOBPEMEHHOTO IIPHKOCHOBEHHA YeI0BeKa K IBYM TOUKAM LIEIH TOKA, MEXKIY KO-
TOPBIMH CYMIECTBYET HaNpAKEHHE — HalIpA/KeHHE MPHKOCHOBEHHA.

OmnacHOCTh MOpakKeHHA TOKOM OIIEHHBASTCA PATOM (AaKTOPOB, CPeIH KOTOPBIX
rTaBHOE MeCTO 3aHHMAET BeTHUHHA TOKa, MPOXOJAIIEro depes Telo YeloBekKa.

OnacHBIM HEOTHYCKAKITHM CUHTAeTCA MepeMeHHBIH ToK dacToTol 50 'l cH-
moit 10 — 15 MA u Gonee. [IpH npoXoKIeHHH TaKOI'0 TOKA Yepe3s TEI0 BO3HHKAKT
CYIOPOTH MBIIIII, H YeT0BEK He MOKET CaMOCTOATETBHO pa3kaTh PYKY. B KOTO-
poii 3a7KaTa TOKOBeIyIIasA 4acTh.

Tok cumoii 25 — 50 MA NPHBOIHT K HAPYIIEHHID IeATEIBHOCTH IeTKuX. [IpH
JTHTETBHOM BO3ICHCTBHH 3TOTO TOKAa — HECKOIBKO MHHYT — BO3MOKHO MpeKpa-
IeHHE JbIXaHHA H, BCIIEICTBHE 3TOI0, OCTAHOBKA Cep/la.

Tok cunoii 100 MA yi&e gepe3 1 — 2 ¢ MOKeT BBI3BaTh PHOPHLTALIHIO Cepama
— XAOTHYECKHE PA3HOBPEMEHHBIE COKPAIEHHA BOIOKOH CEPISYHOH MBIIMIIEL

45



(bubpu1a). B pesynapTaTe cep/re mepecTaeT HOPMATbHO COKpamIaThcA. H KPOBO-
obpaleHHe B OpraHi3Me MpeKpaniaeTca, IYT0 MOKET cTaTh MPHIHHON CMEpPTH.

B coyuae BKIIOUSHHA UelTOBEKA B IMEKTPHUESCKYHO IeMb BETHUYHHA TOKA, TIPO-
XOJAMIEro 4epe3 ero Teno. 3aBHCHT OT pAda ()aKTOPOB: CXeMbl BKIIOUEHHA Yelo-
BeKa B IIeNb. CXEMBI CeTH. peKHMa €€ HeHlTpalH. HanpAKeHHA CeTH. CTEeNeHH
H30AOHH TOKOBEIYIODHX YacTell ceTH — (pa3HBIX mpoBo0B ((da3) OT 3eMIH. BEIH-
YHHBI €eMKOCTH (a3 OTHOCHTEIBHO 3e€M/IH H IPYTHX (paKTOpPOB.

J14 nTHTaHHA 37IEKTPOYCTaHOBOK HampaxeHHeM 10 1000 B npHMeHAROT OBe
cXeMBl Tpex(a3HBIX 3TeKTPHUSCKHX CeTeH: TPEXMpPOBOJHYVI ¢ H30IHPOBAHHOIM
HeHTpaJbl H YeTBIPEXIIPOBOIHYIO C IIIyX03a3eMICHHOH HEHTpalbk (pHC. 5).
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Puc. 5. Cxemsl TpexdaszHoil CeTH: a — TPeXIIPOBOIHOH ¢ H30THPOBAHHOI
HEHTpaIp: O — 9eTBEIPEXIIPOBOIHOH € INTYX03a3eMI€HHOH HeHTpalblo
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Heiimpansro Ha3plBaeTCA HeHTpalbHadA TOUYKAa OOMOTKH HCTOYHHKA TOKA. Ha-
IpHMep. TeHepaTopa HIH TpexdasHoro TpaHcdopMatopa *. O6MoTKa MHOTO]A3-
HOTO HCTOUYHHKA 3HEPTHH B 3TOM cIydae J0KHA OBITh COEIHHEHA B CHMMETPHU-
HVIO CXEMY «3Be31a».

HzomuipoeanHoill Helimpaiso Ha3blBacTCAd HeEHTpaabHad TOoUYkKa OOMOTKH HC-
TOUHHKA TOKa (TpaHcdopMaTopa HIH TeHepaTopa). He CBA3AaHHAA C 3eMIei HIH
CBA3aHHAA C 3a3eM/LIOIIHM YCTPOHCTBOM 4Yepes3 amlapaThl. HMEKIODHE OO0IBIIOe
COMPOTHBIEHHE — HHAYKTHBHBIE KAaTYIIKH. BO3IYINHEIE NPOOHBHEIE HpeIoxpa-
HHTEIH; TPaHCc(hOpPMaTOPhl HalpAKeHHA.

I 1vxosazennentoll Helimpaisio Ha3bIBaeTCA HeHTpalbHad TOUYKAa OOMOTKH HC-
TOYHHKA TOKa (reHepaTopa HIH TpaHcopMmaTopa). IpPHCOeIHHEHHAd K 3a3eM-
MARMIEMY YCTPOACTBY HENOCPEACTBEHHO HIIH Y€PE3 MAIOE COIPOTHBIEHHE 7',

* Ha pHCyHEAaX IOKa3aHbl TOTBKO BTOPHYHBIE OOMOTKH TPaHC(OPMATOPOB. IHTAFOIIHX
paccMaTpHBasMBle ceTH. Kpone Toro. pacnpeIeeHHBIE 10 ATHHE NPOBOIA CETH AKTHBHOE CO-
OPOTHBASHHE H30MANNH F H €MKOCTH (Pa3 OTHOCHTETRHO 3eMnu C Ha cXeMax MPeICcTABISHE
COCPETOTOUECHHBIMH 3 TEMEHTAMH.
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ITpu skcmayatanmue TpexXdasHeIX ceTell HamOoIee XapaKTepPHBIMH CXeMaMH
BETIOUEHHA YeloBeKa B II€Mb ABIAKOTCA IBE CXEMBI: MEKIY IBYMA (hasHBIMH
MPOBOJAMH — OeVXghasHoe exnoyerle, MKy ha3HeIM IPoBoaOM (a, b HIH ¢) H
3eMIeH — o0HoghasHoe extioyerie. Bo BTOPOM clIyiae MpeamnoaaracTcd HaTHUHE
37eKTPHUSCKOH CBA3H MeKIY CEThIO H 3eMIeH. HalpHMEDP. Uepe3 3a3eMIcHHE Hel-
TPaIH I, HIH HECOBSPIICHHEYH H3OMAIHIO IPOBOIOB CETH OTHOCHTEIBHO 3¢MITH.

JByx(a3Hoe BKIIOUeHHEe OoJIee 0MMacHO. MOCKOIBKY K TeTy deloBeka IpHKIa-
IpIBaeTcA HaHOOIBINEE B JaHHOH CeTH HampAKeHHE — THHEHHOe U, a TOK. mpo-
XOAIIHHA Yepe3 Telo 4YeloBeka [y OKa3blBajACh HE3AaBHCHMBIM OT peKHMa Hel-
TpalH. COMPOTHBISHHA 00VBH H II07a. TAKAKE HMeeT HaHOOIbIIee 3HAUCHHE:

Iy =Un/ Ry, (7)
rae U; — THHeflHOe HampMKeHHe — HaNpsKeHHe MeXIY (Ga3HBIMH MPOBOJaMH
(cM. puc. 5). paBHOE 3 Us. B: Uy — asHoe HanpAAxeHHEe — HaNPAKEHHE MeKITY
HAYaI0M H KOHIIOM OJHOH OOGMOTKH HCTOYHHKA TOKA HIH MekTy (a3HBIM H HY-
JIeBBIM mpoBogoM N. B: Ry — COIpPOTHBICHHE Tela UeaoBeka. OM.

OnHoda3Hoe BKIHOYEHHEe MPH NMPHKOCHOBEHHH K OJHOH H3 (a3 ceTH MmpoHc-
XOJHT 3HAUHTETBHO Yalle, HO OHO MEeHee OMacHO. YeM IByX(a3Hoe. MOCKOTBKY
HalpsKeHHe, M0J KOTOPHIM OKa3bIBaeTcd UelOBEeK. He IMpeBhImaeT (ha3HoTo.
CrnenoBaTenbHO. MEHBINE OVET TOK. IPOXOIANIHH Yepe3 TElI0 YeI0BEKa.

Kpome Toro. Ha BeIHUHHY 3TOr0 TOKA BIHAIOT TakAKe: Pe/KHM HEHTpalIH CeTH.
COTIPOTHBISHHE H30IAIHH H €MKOCTh (ha3HBIX MPOBOJOB OTHOCHTEIBHO 3EMIH.
COIPOTHBICHHE 00VBH H 110714, Ha KOTOPOM CTOHT UeT0BEK, H APYTHE (haKTOPEIL.

B Tpexda3HBIX ceTaX ¢ IIyXo3a3eMIeHHOH HeHTpalsio MOTeHIHal HedTpaib-
HOH TOYKH HCTOYHHKA TOKa OIH30K K MOTSHIHATY 3eMIH. IIo3ToMy OpH HOpP-
MaTIbHOM peKHMe padoThl Takoi ceTH B CIydYae MPHKOCHOBEHHA K OJHOH H3 (a3
(pHC. 6) uenoBek momajaeT noj (asHoe HampaxeHHe Uy H CHIA TOKA. IPOXOIA-
MIETO YEePe3 TEI0 YEI0BEKa H COMMPOTHBICHHE 3a3eMIICHHA HEHTPAIH 7', OVIeT

)
Jo=_—_% | 8
Y Ry+1, ®
Us
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Puc. 6. IIpHKOCHOBEHHE UeToBeKa K Ga3zHOMY MPoBoay TpexdazHoH
YeThIPEXIIPOBOIHOM CETH ¢ IIIyX03a3eMIeHHOH HEHTpaIbO
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Kak mpasHmo, COIpOTHBIEHHE 3a3eMIEHHA HeHTpalH 7, = 10 OM: compoTHB-
JIEHHE K€ Tella Yel0BeKa Ry B pacueTaxX NpHHHMAaKT paBHEIM 1000 OM. Crnenosa-
TeNnbHO, 0e3 0onpmol OMHOKH B YPaBHEHHH MOKHO IpeHeOpeub 3HAYSHHEM 7'y H
CUHTATh, UTO MPH MPHKOCHOBEHHH UeT0BeKa K OTHOH H3 (a3 ceTH ¢ TIyXo3a3eM-
JIEeHHOH HEeHTPaIblo TOK, IPOXOIAINHHA YePe3 €T0 TEI0, PABEH

Iy = Uy/Ra. (9)

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

moBeka. C VHCTOM 3THX COH]JCITIIBHEHIIfI (bOpM}f'JIﬂ 014 TOKa IIPpHHHMAacT BHI
qu
Jy=— 2 —. (10)
RE{ +7 of + 7 I

B ciIvuae NpHKOCHOBEHHA UeloBeka (pHc. 7) K ogHOH H3 ¢a3 TpexdasHoil ce-
TH C H30IHPOBAaHHOH HelTpanpk (HampHMep. (ase ¢) TOK OpoTeKaeT OT MecTa
KOHTaKTa. KaK H paHee. Uepe3 pyKy. Teao., 00yBb, MOT H OJJHOBPEMEHHO — Uepe3
HECOBEPHIEHHVE) H30IAIHI0 (pa3HEIX MPOBOIOB K IBYM IpYTHM (azaM (a u b).

Ut

—y— I

) -

Z
Yo Ci.b Cb ¥e Cc
fql ™ [
R, T

T 0.7

AN NN TN L N v ) P AT

Puc. 7. IIpuKoCHOBEHHE UeTOBeKa K (hasHOMY IPOBOIY
Tpexda3Hoi CeTH ¢ H30THPOBAHHOH HEHTPATBIO

Ecnn o0yBb H 1101 TOKONPOBOAAIIHE, TO B TpeX(a3HOH CeTH ¢ H30IHPOBaH-
HOH HeHTpalbl BelIHYHHY TOKA., IPOXOJAINEro 4epes3 Telo deloBeKa, B cilydae
TMPHKOCHOBEHHA K OJHOH H3 (a3 B mepHOJ HOPMATbHOH padOTHI CETH OMpeIems-
10T CI€IYIOITHM BBIpaKeHHEM

1= 1 , an
Ry r(r+6R:,)
1+
9OR; (L+r°w’ C%)

rac v — CONpOTHRICHHE H30JIAIHH IIPOBOOA OTHOCHTCIBEHO 3CMIH. Om: C — eM-
KOCTE [MPpOBOOAa OTHOCHTCIBHO 3CMIIH. D.

Jlna YIIPpOIICHHA COMNPOTHBICHHE H3IOMAIIHH H SMEKOCTE IPOBOOOBE OTHOCH-
TCIBHO 3CMIH IIPHHATEI OJHHAKOBBIMH OJIA BCCX IIPOBOOOB CCTH. Fg = Fp — e — 1.
Co=Cp=0C,=C,
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B BO3IymHEIX ceTAX HeOONBIIOH NPOTAKEHHOCTH MKOCTh (ha3HBIX IPOBOJIOB
OTHOCHTENBHO 3e¢MIH Mana, T.€. C = 0. B 3ToM cIy4ae CHIa TOKa. MPOXOIAIETO
qepes3 Telo uYeloBeKka. Oyaer

I=—Y%_. (12)

s
R,ﬁ“s

B kaOenpHBIX ceTAX 0OIBMION MPOTAKEHHOCTH EMKOCTE IPOBOI0B  OTHOCH-
TEIBHO 3€M/IH 3HAUHTEIbHA. B TaKHX ceTAX. eCclIH aKTHBHOE COIPOTHBICHHE H30-
TAIHH BeCEMa BETHKO (7 = «0), To YpaBHeHHE (11) mpHMeET BHA

Yg
Iy = ) (13 )

1 .z
1!)RiJr —
(3mc)

113 BeIpaskeHHA (10) BHIAHO. UTO B CETAX C H3O0IHPOBAHHOIH HeHTPaIBIO OIac-
HOCTH JIIA YelloBeKa, MIPHKOCHYBINETOCA K OJHOH H3 (a3 B MepHo HOPMATbHOH
padoTEL CETH, 3aBHCHT OT BEIHYHHEI CONPOTHBISHHA H30IALHH IPOBOIOB J: C
YBETHYESHHEM COMPOTHBICHHA ONACHOCTE YMeHbIaeTcA. [[o3ToMy B TaKHX CeTAX
creayeT 00eCcneYHBaTh BBICOKHE YPOBEHE H30ALIHH H €€ KOHTPOIIb.

CormacHo TpeGoBaHHAM [IpaBHT YCTpoHCTBa 3IeKTpoycTaHoBOK (IIV3) co-
NPOTHBIEHHE H30IIAIHH OTHOCHTEIBHO 3EMIH HOBBIX CHIOBBIX H OCBETHTEIBHBIX
31eKTPOnpoBoIoK HanpaxeHdueM 10 1000 B momxuo ObITE He MeHee 0.5 MOM.

OnHako B ceTAX ¢ OONBIIOH €MKOCTBH) IIPOBOIOB OTHOCHTEIBHO 3€MIH 3a-
IIHTHAA POJb H30/AIHH B 0o0ecledueHHH O€30MacHOCTH NPH NPHKOCHOBEHHH K
(aze yrpaunpaetca [cM. vpaBHeHHe (13)]. Ecmn eMrocTh mpoBoaoB C' BETHKA. H.
CIeI0BaTeTBHO, @MKOCTHOE COTPOTHBICHHE X¢. PaBHOE X¢ = 1/®@C, Mal0. TO TOK.
NPOXOJANTHE YepPe3 TEN0 YeI0BEKA, MOKET OKA3aThCA OIIACHBIM 1A AKH3HH.

Ananas ¢gopmyi (9) u (12) moka3plBaeT, YTO IPH OJHO(A3HOM BKIHYEHHH B
CeTh C H30IHPOBAHHOH HEHTpPaJbl0 BEIHYHHA TOKA, MPOTEKAKIIEr0 Yepe3 Telo
YeI0BEKA. Topa3lo MEHBIIE, YeM B CETh C IIYX03a3eMIEHHOH HeHTpalbl, Tak
KaK BeTHYHHA CONPOTHBIECHHA H30ALHH IPOBOIOB 7* JOCTATOYHO BEIHKA IO
CPaBHEHHIO C BeTHYHHOI CONPOTHBIEHHA 3a3eMICHHA HEHTPAIH 7.

IIpn HaTHYHH BO3MOKHOCTH HENPEPBIBHOTO HIH MEPHOIHYECKOT0 KOHTPOIA
3a COCTOAHHEM H30/LALHH OTAAT NPEANOUYTEeHHE CETAM C H30IHPOBAHHON Hell-
Tpaibl0. B IPOTHBHOM CIy4ae — YeThIPEXIPOBOJHBIM TpeX(a3HbIM CETAM C TIy-
X03a3eMI€HHOH HeHTpalblo.

B memax yMeHBIIEHHA OMACHOCTH MOPaXkeHHA TOKOM ITPH OOCTYXHBAaHHH H
3KCIUTyaTallHH 3IEKTPOYCTAHOBOK HEOOXOJHMO: MOKDPHIBAaTh THHOIEYMOM TOKO-
NPOBOIAMIHE 107 (OeTOHHBIA, KHPIHYHBIH, MeTalIHYeCKHH ): IPHMEHATE Ha pa-
OoueM MecTe H3OIHPYIOINHE MOACTABKH H PE3HHOBBIE KOBPHKH: HCIIOIB30BATh
IIpH padoTe MOHTEPCKHH HHCTPYMEHT C H30JIHPOBAHHBIMH DYKOATKAMH: IOJAep-
KHBATh B [IOMEMIEHHH BIaXHOCTE H TeMIepaTypy BO3IyXa. OT KOTOPBIX 3aBHCHT
BEIHYHHA 3TeKTPHUYSCKOr0 COIIPOTHBICHHA Tella UeIOBEKa. He BEINMIE IOIIYCTH-
MBIX 3HAYeHHH.
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KoMmeHcanHs eMKOCTHBIX TOKOB

[TpH MPHKOCHOBEHHH K OJHOH H3 (a3 Tpexda3HOH ceTH ¢ H30THPOBAHHOMH
HEHTPAIBIO CHIA TOKA. [IPOXOJAIETO Yepe3 TEN0 YEN0BEKA, KaK OBLIIO OTMEUEHO
BBIIIE, 3aBHCHT HE TOIBKO OT COMPOTHBICHHA H30IAIIHH NMPOBOJOB. HO B 3HAUH-
TeTbHOH Mepe H 0T €MKOCTH IIPOBOI0OB CE€TH OTHOCHTETBHO 3€MIH [CM. ypaBHe-
HHe (11)]. B xa0enpHEIX H pa3BeTBICHHBIX CeTAX OOIBIIOH MPOTAKEHHOCTH €M-
KOCTB (pa3HBIX MPOBOI0B OTHOCHTETRHO 3eMmH C BechbMa BelHKa. CreToBaTers-
HO. B TAKHX CETAX €MKOCTHOE€ COIPOTHBIIEHHE X MAlIO. H B CIyYae IPHKOCHOBE-
HHA K ¢a3ze cHIa TOKa. IPOXOJAMIETO Uepe3 Telo YeloBeka. [cM. ypaBHeHHE (13)]
MOJKET JOCTHIATh ONACHOH BEIHYHHBI JaKe, €CIIH COIPOTHBIEHHE H30IAIHH
MPOBOJOB 7 IPHHATE OECKOHEUHO DOMBIIHM (7' = ).

B nenax obecnieueHnsa 06€30MacHOCTH MPH CIyYalHOM MPHKOCHOBEHHH YElO-
Beka K (pa3HOMY MpoBOAY (HampHMep. ). o0IagarmimeMy OOIBMIOH €MKOCTBIO
OTHOCHTEIBHO 3eMIH (. (pHC. 11) BeMTHUHHY TOKA. MPOXOIAIIEro Uepes Teno. Iy
YMEHBINAT 3a CUeT KOMIIEHCAIHH €MKOCTHOH COCTABIIAIOIIEH TOKa /¢ C MOMO-
IIbK0 HHIVKTHBHOH KaTYIOKH Ly, BKIOUAEMOH MeXTy HeHTpanbHOH TOUKOH HC-
TOYHHKA TOKa H 3eMIIeH.

R,
fla ol sl
T T fui ———
ir& IL

TR PRI IR T I RTILT ] IS
e —— i ——j

Iy=1I1+1, Ie

Puc. 11. Cxema xoMmOeHCcallHH eMKOCTHOTO TOKA:
LK — KOMIICHCHPYHOIIAA KaTyVIIKda HHIYKTHBHOCTH,
R, — aKTHBHOE COIIPOTHBIICHHE KAaTYIIKH

ITHOVKTHBHOCTD Ly BMECTE ¢ €MKOCThEO MpoBOA0B ceTH C obpa3zyer koneba-
TelbHBIH KOHTYp. Temeph B cIydae MPHKOCHOBEHHA K (pa3sHOMY MPOBOAY TOK.
NPOXOIANTHA Yepes TEI0 UYeloBeka. /o OyIeT

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

rae Ia — dKTHBHAaA. IL — HHIVETHEHAA H I(" — €MKOCTHaA COCTAB/IAIOINHE TOKa, A.
AKTHBHaA COCTABIAKOINAA TOKa [, 06}’C.—IOBHEHE1 AKTHBHBIMH IIOTEPAMH B Ka-

TVIIKE HHOVKTHBHOCTH Lyn MMOTEPAMH Ha THCTEPE3HC B CEPACHYHHKE KaTyIIKH.

HHIYKTHBHAA IL H ¢eMKOCTHaA IC COCTaB/IAIONIHE TOKa — HanHuHeM L u C.
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Ecnn HHAYKTHBHOE CONPOTHBICHHE KOMIEHCHPYIOIIEH KAaTYIKH X7 = @l
noJ00paHo paBHBIM IOTHOMY €MKOCTHOMY CONPOTHBISHHK (PasHEIX IIPOBOIOB
ceTH x¢ = 1/3mC, T. . BRINONHASTCA YCIOBHE

Wl = > 13
o3l (13)

TO B KoJIe0aTeIbHOM KOHTYPE BO3HHKAET Pe30HAHC TOKOB. IIPH KOTOPOM HHIVE-
THBHBIH TOK [; H eMKOCTHOH /- 110 BEIHYHHE PaBHEL a 1Mo (a3e MpOTHBOIOIOK-
HEL [IpakTHYeCKH 3TH TOKH HaX0IATCA B IPOTHBO(MA3e H B3aHMHO HCKTHYAKTCA.

B 3ToM coydae nNpH NPHKOCHOBEHHH K OJHOH H3 (a3 CETH TOK. MPOXOIAIHIH
yepes Telo deraoBeka. OyIeT paBeH TOIBKO aKTHBHOH cocTaBiIdwomel Iy = [, 4T0
3HAUYHTEIbHO MeHBIIe, 9eM B CeTH Oe3 KOMIeHCAallHH eMKOCTHOH COCTaBIAIOI e,
TaK KaKk aKTHBHOE CONPOTHBIEHHE KOMIIEHCHPYIOMEH KAaTyImKH R, 3HAUHTEIbHO
GoIBIIe €eMKOCTHOTO COMMPOTHBICHHA MPOBOIOB X (Ry » X¢).

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

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

2) HemokommeHcanusa I; < I¢ . HHAYKTHBHOE CONPOTHBICHHE KaTYIIKH X[
OomplIe eMKOCTHOTO COIIPOTHBISHHA MIPOBOIOB CETH X¢ &

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

B OBYX mocieaHHX CIyUadx CHIa TOKa, MPOXOIALIEro Uepe3 TeIo YeI0oBeKa,
Oyaert Goaplle, YeM IpH IIOIHOH KOMIEHCAIlHH eMKOCTHOH COCTaBIAOMISH TOKA.

HEOQOKOMIIEHCADHA IC' Ia= Iq NEPEKOMIIEHCAIIHA IC

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

Bonpocsl k padoTe

1. Urto Takoe HeHATpans? Kakad B 3TOM cIydae NPHMEHASTCA CXEMa COeIHHE-
HHA 00OMOTKH HCTOYHHKA TOKA?

2. Kakme OpIBaOT cXeMBI BKIIOUYEHHA deloBeKa B Tpexdas3nyio ceth? Kakoe
H3 BEIOUEHHH 0omee onacHo?

3. Tlpm kakoil cXxeMe BKIIOUEHHA YeIOBEKa B TpeX(a3HYI0 CeTh YTPauHBaeT-
CA 3alllHTHAA POJIb CONMPOTHBIEHHAA Nola H 00VBH? OOBACHHTE.

4. Kaxkofi dakTop ABIASTCA TTABHBIM NIPH OIIEHKE OMACHOCTH MOpakKeHHA TO-
koM? OT KakHX (paKTOPOB 3aBHCHT €T0 BeTHTHHA?
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5. Kakoil MHHHMAaIBHOH CHJIBI TOK dacToTOoH 50 'l cuHTaeTcA OmMacHBIM 1714
yenoBeKka? UeM omacHO MPOXOKIEHHE TAKOT0 TOKA 4epes3 Teno?

6. Kakoil BeTHYHHBI NPHHHMAKT COMNPOTHBISHHE Telda UeI0BEeKa B pacue-
Tax? KakuaM oOpa3oM MOKHO YVBETIHIHTE BETHIHHY 3TOTO COINPOTHBICHHA?

B cayuae ogHOo(a3sHOTO BKIKYEHHA B CETh C IIyX03a3eMICHHON HelfTpa-

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

8. Ilpu kakoifi cxeme Tpexdas3HOH ceTH B ciIydae oJHO(}a3HOT0 BKIKUSHHA
COMPOTHBISHHE H30IAIHH IPOBOI0B He HIpaeT 3allHTHOH poan?

9. B cayuae ogHO(pA3HOr0 BEKIKYEHHA B CETh C H30IHPOBAHHOH HEHTPaIbIO
0T KakHX ()aKTOPOB 3aBHCHT CHJIa TOKA. IIPOXOIAIIET0 Tepe3 Telo deloBeka’

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

11. Ilpu xakoil cxeMe TpexdasHoH ceTH Oolee omacHO oJHOQAa3HOE BKIKTE-
HHE JeT0BeKa? YKaKHTe OVTh TOKa IIPH TaKOM BEIOTUSHHH B 3TOH CETH.

12. Kakne HeoOX0AHMO MPHMEHATE MEPEI H CpeACTBa 3allHTEl 114 VMEHBIIE-
HHA OTIACHOCTH MOpakeHHA TOKOM IPH padoTe ¢ 37IeKTPOyCTaHOBKAMH?

13. Kakoro THIIA II0JIBI B IOMEIIEHHAX ABIAKTCA TOKOIPOBOJANTHMH?

14. B kaxkomMm THIe TpeXda3HBIX ceTel MpHMeHAeTCA MeTOJ KOMIeHCAIlHH eM-
KOCTHBIX TOKOB? B "eM cyTh JaHHOTO MeToAa?

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

16. O0BACHHUTD 3aBHCHMOCTh CHJIBI TOKA. MIPOXOIAIIETO Uepe3 TeI0 UeI0BEKa.
IpH 0aHO(A3HOM BKIHUSHHH B CSTh OT BETHIHHEI €MKOCTH (a3?

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

Lens pElﬁOTBI — H3VHUCHHC KOITHYSCTBCHHEBIX H KaUeCTECHHBIX XapaKTePHCTHK
OCBEIIEHHA: OIIEHKA BIHAHHA THIIAa HCTOYHHKA CBeTa H IIBETOBOH OT/JEIKH HH-
Tepbepa MOMCIMCHHA Ha OCBCIDCHHOCTE H KOBCD(I)I’IHHEHT HCIIOIB30BAHHA CBCTO-
BOI'Q IIOTOKA.

KpaTKHe TeopeTHUeCKHe CBeIeHHSA

OcBemenne — He0OXOOHUMBIH (aKTOpP HE TOIBKO 114 HOPMAThHOTO (BYHKITHO-
HHPOBaHHA OPTraHH3Ma 4YeI0BeKa. HO H A OCYIIECTBIeHHA MH00BIX padoT. OKo-
10 90 % u3 obmero oGreMa HH(pOPMAIIHH O BHEIDHEH cpele YeaoBeK MoaydaeT
Yepe3 3pHTeNbHBII annapar. Ha mpoH3BOACTBE HeJIOCTaTOYHOE OCBEIleHHE 3a-
TPYIHAET, a B HEKOTOPBIX CIyUagX JelacT HEBO3MOKHBIM OCYIIECTBISHHE pado-
YHX ONEepalHi, CHH/AAET MIPOH3BOJHTENBHOCTh H KA9€CTBO TPYJa H MOKET ABHTh-
cA MPHYHHOH aBapHi. TpaBMaTH3Ma H MpodecCHOHATBHEIX 3a001eBaHHIL.

[IpH ocBemeHHH MPOH3BOJICTBEHHBIX MOMEMIEHHH HCIIONB3VIOT ecilecnieeH-
Hoe oceeljerlle. CO3TaBaeMOe INPAMBIMH COITHEUHBIMH JVYaMH H pPacCcedHHBIM
CBeTOM He0OCBOMA: UCKVCCINEEHHOE OCEeeljeHile, CO3laBaeMoe 3MeKTPHYeCKHMH
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HCTOYHHKAMH CBCTa., H COoeVel{eHHoe ocgeli{eHlie, IIPH KOTOPOM B CBCTIIOC BPEeMA
CYTOK HEJOCTATOYHOEC CCTECCTBCHHOE OCBEIICHHE JOIIOMTHACTCA HCKYCCTBCHHBIM.

CBeToTeXHHYeCKHEe XAPAKTePHCTHRH OCBeleHHS.

Ceem HMeeT CIOKHYK KOPIIYCKYIAPHO-BOTHOBYH NPHPOAY H MpPEICTaBIAET
co0ol 4JacTh ONTHYECKOH 0O0IacTH CHeKTpa — BHIHMOE H3IYUYeHHE ¢ IIHHOH
3MEeKTPOMArHHTHEIX BOIH OT 0.38 mo 0.77 MKM. odecledyHBaMOIee 3PHTEIBHOE
BOCIIPHATHE.

JnA THrHeHHYecKOH OLICHKH OCBEIIEHHHA HCIONB3YIOTCA CBETOTEXHHUYECKHE
XapaKTePHCTHKH, IPHHATEIE B (PH3HKE.

Ceemoeoil nomox © — MOIIHOCTE TVUHCTOH 3HEpPrHH, OlIEHHBaeMasd Mo IIpo-
H3BOJHMOMY €0 3pHTEIBHOMY OIIYIIEHHID.

3a eIHHHIY CBETOBOT0 IIOTOKA IIPHHAT THOMEH (JIM).

Cuna ceema I, — mpocTpaHCTBEHHAA IUTOTHOCTH CBETOBOIO IIOTOKA:

I,= d®/dw, (14)
rae d@ — cBeTOBOH MOTOK (7IM). paBHOMEPHO pacIpeIeIArIIHiCA BHYTPH 37e-
MEHTapHOTO TeIeCHOTo yIia dm, cp (cTepagHaH).

EnwHANa H3MepeHHA CHIBI CBeTa — KaH/eTa (K1), paBHaA CBETOBOMY IOTOKY
B | M. pacnpocTpaHAKIEMYCA BHYTPH TelecHOTo yria B 1 cp.

OceelijeHHOCING — IOBEPXHOCTHAA INIOTHOCTE CBETOBOTO MOTOKA:

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

Enunrnna H3MepeHHAA OCBENIeHHOCTH — THOKC (JIK).

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

B=I,/dS-cosa, (16)
rje I, — CHIIa CBeTa B JaHHOM HAMPaBIeHHH, K. dS — MU0 Ib H3TyIaroIeH mo-
BEPXHOCTH, M o — YTOI MeKTY HalPaBIeHHEM H3TYTeHHA H ITT0CKOCTEIO. TP

Enunnnei u3MepeHAs APKOCTH ABIASTCA KI/M .

I’I(‘I'\'}'(‘(‘TBEHHOE‘ ocBemienne. J[14 co3IaHHA HCKYCCTBECHHOI'O OCBCIICHHA B
OCBCTHTC/IBHBIX YCTaHOBKAX HCIIOIB3IVIOT CBCTHIBHHKH.

CeemiisHUK — IpeIcTaBIACT coboit COBOKVIIHOCTDE 3JICKTPHYCCKOI'0 HCTOY-
HHKA CBETa H OCBETHTEIBHOH apMaTypPEBI. H]JE,E[HH?HEI‘-IQHHOﬁ OTA IIepepacipelc-
JEHHA H3IYIacMOT0 HCTOUHHKOM CBECTOBOI'O IIOTOKA B Tpeﬁyemou HallpaBICHHH.
NpeJoXpancHHA I'7Ia3 paﬁorammﬂx OT CACHANIErO ASHCTBHA HCTOYHHKA CBETa.
OI4 IMMoABOJA IICKTPHUYCSCKOTO MHTaHHA., KPCIIICHHA H 3alllHTBEI HCTOYHHEA CBETa
OT MEXAHHICCKHX HOBpe}KﬂE‘HHﬁ H BO3IcHCTBHA OK]JYH{EIIOI.I'_'LefI Cpednl.

HCK}’CCTBEHHOE OCECIICHHS B MPOH3BOACTBCHHBIX IMOMCIICHHAX MPHMEHART
IIpH paﬁore B TEMHOC BpeMA CYTOK, IIPH HCOOCTATOTYHOM €CTCCTBCHHOM OCBEIIE-
HHH HIH B MMOMEIIEHHAX, TI€ OHO OTCYTCTBYCET.
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IICK}’CCTB@HHOQ QCBCOICHHE II0 KOHCTPYKTHBHOMY HCIIOTHCHHIO OBIBacT 00-
lifee H KO.‘lIﬁHHE.‘pO@(THHO(?. KOTDa K OGI_IIEM}' OCBRIIeHHK A00aBIAeTCA MECTHOE,
KOHIOEHTPHPYIOIIES CBETOBOH IIOTOK HEMOCPEICTBEHHO Ha paﬁolmx MECTax.

O0mmee ocBellleHHE PaBHOMCPHOC HIIH ITOKATH30BAHHOC NpPCIHASHAUCHO 1A
OCBCIICHHA BCCTO IMOMEIICHHA C IIOMOIIBH) CBETHIBHHKOB. pPasMEIOCHHEBIX B
Be]JXHe}Li TaCcTH MOMCSIICHHA. Oér;;ee Paegroyeproe oceellfediie Co3dacT VCIOBHA
JJIA BBIIIOTHCHHA pElﬁOT B MH000OM MECTE OCBEMIAEMOr0 IMOMEIIeHHA O0e3 VUeTa
PacIIoIoKCHEA Oﬁﬂp}’ﬂOBaHHﬂ. HPH 05!!';{11.' JOKATUI0eAHHOM oceell{eHllll CBC-
THIBHHEH pa3sMEmakT ¢ YUCTOM PacllOI0ACHHA pﬂﬁOlIHX MCCT. UTO IIO3BOIACT
CO3JaBaThk Ha MECTaX IMOBBIMICHHYIO0 OCBCIICHHOCTD.

KO)[ﬁHHHpOBHHHOt“ OCBEIICHHE PCEKOMCHIOVETCA VCTPaHBATh IIPH BRIIIOJIHC-
HHH TOYHBIX 3PHTEIBHBIX pﬂﬁOT. I OCBCIICHHA HAKIOHHBIX pﬂﬁO‘IHX MMOBEPX-
HOCTeH. Ha pﬂﬁO‘IHK MECTax, TI< OﬁOP}’HOBaHHE CO30acT Pe3KHC TCHH. a Takkce
IIpH HeO0OXOIHMOCTH CO3JaHHA B npomecce ]JaﬁUTBI OH]JE,I[EIEHHOﬁ HallpaBJICH-
HOCTH CBETOBOI'O IIOTOKA C ITOMOIIBH MECTHBIX CBETHIBEHHKOB.

HpHME‘HEHHe OJHOTO MECTHOT'O OCBEHICHHA B IIPOH3BOICTBCHHBIX IMOMEIIC-
HHAX 3allpemacTcid. TaK Kak pESKHﬁ KOHTpacT MEEIY APKO OCBSIISHHBIMH H HE-
OCBCIICHHBIMH MECTaMH IIPHBOIHT K S3PHTCIBHOMY HAOPAXRCHHIO. 3aMEIIACT
CKOPOCTD pﬂﬁOTBI H MOKET CTaTk HpH‘IHHOIUI HECHACTHBIX CIIVUACB.

HcToYHHKH HCKYCCTBEHHOI0 OCBelleHHS.

B ocBeTHTenBHBIX YCTAaHOBKAX HCKYCCTBEHHOT'O OCBEIEHHA B KadecTBe HC-
TOYHHKOB CBeTa NPHMEHATCA JaMIIBl HAaKaTHBAHHA H ra3opaspAJHbIe TaMIIbL.

B gavnax snaxanuearia BHOEMOE H3IYUEHHE BO3ZHHKAET B pe3yibTaTe Harpe-
Ba TOKOM BOIb(paMOBOH HHTH J0 TeMII€paTyphl. OTH3KOH K TeMIepaType ILIaB-
IeHHA BOoIb(paMa. ITH HCTOYHHKH CBeTa VIOOHEI B KCITyaTallHH, IIPOCTOTH B
H3TOTOBJIEHHH, He TPeOYIOT JONOIHHTENBHBIX IIYCKOBBIX YCTPOHCTB, HAIES/KHEL B
paboTe npH KonedaHHAX HANPAKEHHA B NIEKTPHUESCKOH CeTH H Pa3IHYHEBIX Me-
TEOPOTIOTrHYECKHX VCIOBHAX, BRINYCKAKTCA A4 ceTeH HanpaxeHHeM 127 u 220 B
H 1714 ceTel MalbIX HanmpsakeHHH — 12, 24 1 36 B.

Hapsany ¢ oTmMedeHHBIMH NIPEHMYIISCTBAMH JIaMIIBl HAKATHBAHHA HMET H
CYIMeCTBeHHBIE HEOOCTATKH: MaTyi0 CBETOBYH OTJady (OTHOIIEHHE CBETOBOTO
IIOTOKA, CO3JaBAcMOr0 JaMIOH, K e€ 3MeKTPHUYECKOH MOINHOCTH) — He Jolee
20 mv/BT. cpaBHHTEIBHO HeOOIBIIOH Cpok cIyvEOel — MeHee 2000 gacor. 3HaTH-
TeIBbHO OTIHYAKINHHACA OT COTHEYHOIO CIEKTPaIbHEIH COCTaB CBETA, B KOTOPOM
npeodaagarT KeAThle H KPacHbIe IVUH, YTO HCKa/KaeT OBETONEpeIady.

B 3aBHCHMOCTH OT KOHCTPYKIIHH JIaMIBl HaKaJdHBAHHA OBIBAIOT BaKYYMHEIE,
ra3oHaIlOTHEeHHBIE OHCIHpATIbHEIE ¢ KPHITOHOBEIM HAaNOIHEHHEM, 3€PKajbHBIE C
T PY3HO - OTPAKAKIIHM CIOEM.

Bce Goapiee pacnpocTpaHeHHE MOIYYIAKT cAT0CeHHbIE JIAMILI HAKATUEAHUA.
Hannuue B Kollbe raloreHHOH JTaMIIBl TTAPOB oA MO3BOIAET MOBBICHTH TEMIIE-
paTypy Hakala BOIb(pPaMOBOH HHTH. B Pe3VIbTaTe CBETOBaA OTJada VBETHIHBA-
erca 10 40 1M/BT H cHeKTp H3Iy4aeMoro CBeTa IPHOIHKASTCA K eCTECTBEHHOMY.
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Kpome Toro mapsl Bodb(paMa, HCHAPAKOIIETOcA ¢ HHTH Hakada, COSIHHAIOTCA C
HOJOM H BHOBB OCEJAKT HAa HHTH. INPeNaTCTBYA €€ HCTOeHHK. CpoK CIy:kOBI
3THX JaMII 10 3 TEIC. 4.

Tazopaszpadusie Aamist — 3TO HCTOUHHKH CBETa HH3KOTO H BBICOKOIO JIaBie-
HHA, B KOTOPBIX BHAHMOE€ H3IyYeHHE BO3HHKAeT B PE3yIbTaTe 3ICKTPHUYECKOTO
pa3pana B atMocepe HHEPTHBIX Ta30B H IapOB METATIOB. a TAK/Ke 3a CUST ABIe-
HHA THOMHHECLEHIIHH.

Haudomee pacmpocTpaHeHHBIE a3opaspAOHBIE TaMIIBl HH3KOTO JaBIEHHA —
TroMurecyenmusie. OHE HMeT (GopMy HHIHHIPHUECKOH CTeKIAHHOH TPYOKH C
JBYMA 3IeKTpoJaMH, HallONHEHHVI0 JO3HPOBAaHHBIM KOJIHYECTBOM PTYTH H CMe-
CBIO HHEPTHBIX I'a30B. BEYTPeHHAA NOBEPXHOCTE TPYOKH IMOKPEITA TOHKHM CII0&M
moMHHOGOpa. KOTophelH mpeoOpasyeT yIbTpadHOIETOBOES H3IYUSHHE. BO3HH-
KakIIee IIPH ra30BOM 3JIeKTPHUYECKOM pa3pAde. B BHIHMEIH CBeT.

JIFOMHHECLUEHTHBIE JIaMIBl B 3aBHCHMOCTH OT IPHMEHASMOIO0 B HHX JIFOMH-
Hodopa co3Jar0T pas3HBII CleKTpalbHBIH cocTaB cBeTa H ObiBatoT Gemoro (JIB).
Terioro Gemoro (JITB) u xomogroro Genoro ceeta (JIXB). aHeBHorO cBeTa (JI/I).
JTHEBHOTO CBeTa C HCMpaBlIeHHoi BeTonepenaueit (JIJIIT).

K raszopaspAnHEeIM JIaMIIaM BBICOKOTO JaBleHHA oTHocAT namnbl JIPJI (ayro-
BBIE€ PTVTHBIC TIOMHHECIEHTHEIE): TajgoreHHble JaMibl JIPI1 (Qyroeeie pTyTHBIE C
HoauaaMH): kceHoHoBBIE maMmmel JIKcT (ayroBeie KCeHOHOBBIE TPYOUATHIE) H 1IP.

OCHOBHBIM IPEHMYINECTBOM ra3opa3pAOHBIX JTaMII II€pel JTaMIaMH HaKalH-
BaHHA ABIAeTCA Oonbman cBeTooTAada oT 40 g0 110 muw/BT. OHH HMeIOT 3HAYH-
TE€IbHO OOIBIIHA CPOK CIY:&OBI — CBBIME 10 THIC. 4.. HH3KYVH TEMIEpaTypy IIO-
BEPXHOCTH JTaMITBL. OIH3KHH K COTHEYHOMY CBETY CIEeKTpP H3IyUeHHA, oOecneun-
BAIOIIHH BEICOKOE KAuUeCTBO IIBeToNepedadH. Kpome Toro. rasopaspsAaHble -
MHHeCIIeHTHBIe JaMIlbl o0ecredunBaT 0oJiee paBHOMEpPHOE OCBeIlleHHe H PeKo-
MEHIVIOTCA /1A MPHMeHEeHHA B CBETHIBHHKAX 00IIero OCBeleHHA.

CymiecTBeHHBIM HEIOCTATKOM Ta30pa3pAIHBIX JaMIl. MHTAlOMIHXCA OT 3IIeK-
TPHUECKOH CeTH MepeMeHHOTO TOKa, fABIAETCA MyJIbCalHA CBETOBOTO IMOTOKA
BCIIEACTBHE Maaoil HHEPIIHOHHOCTH CBEUEHHA TOMHHO(pOpa. FTO MOKET MHpH-
BECTH K TOABIEHHIO CINPOGOCKONUYECKO20 3¢hhexnia, KOTOPBIH MPOABIAETCA B
HCKaKeHHH 3PHTEIBHOTO BOCIPHATHA ABHAYVIIHXCA HIH BpamlalIMHXcd 00bhek-
TOoB. [IpH KpaTHOCTH H/IH COBIIaJI€HHH YaCTOTHI MyIbCAIIHH CBETOBOTO MOTOKA H
JacTOTHl BpameHHa 00beKTa BMECTO OJHOTO IMpeaMeTa BHIHB H300pakeHHA He-
CKOJBKHX, HCKa/KawTCA CKOPOCTh H HampableHHe ABHACHHA. CTpobocKomHUe-
ckHil 3 dekT omaceH. Tak Kak BpamalOIIHECTd YacTH MeXaHH3MOB. JeTalH. HHCT-
PYMEHT MOI'YT IIOKa3aThCA HEMOABHKHEIMH H CTaTh IPHYHHOH TpaBMaTH3Ma.

K HemocTaTkaMm ra3opa3pAdHBIX JaMI clIeIyeT Takke OTHECTH: HeoOXOoIH-
MOCTh NpPHMEHEHHA CIeNHAIBHBIX IMYCKOBBIX VCTPOHCTB, 3aBHCHMOCTE padoTo-
CIoCOOHOCTH JaMIbl OT TeMIIepaTyphl OKpYAKarolleH cpeasl H BEIHYHHEBL IIH-
TAIMIEr0 HATIPAKSHHA, JTHTENBHBIH TepHOo pa3ropaHHA ¥ JaMIl BEICOKOTO TaB-
neHHA (10 — 15 MHHYT).
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HopMmHpoBaAHHE HCKYCCTBeHHOI0 OCBelleHHAA.

HopMupyeMBIMH NOKa3aTeNAMH 1114 CHCTEM HCKYCCTBEHHOTO OCBEIIEHHA CO-
[1aCHO CTpPOHTENbHBIX HOpM H npasua CHuIT 23-05-95 «EcTecTBeHHOE H HCKYC-
CTBEHHOE OCBEIleHHe» ABIAKTCA: BEIHYHHA MHHHMAJIbHOI OCBEMIEHHOCTH pa-
00uHX moBepxHOCTeH, K03(D(QHIHEHT IyIbCallHH OCBEIISHHOCTH H ITIOKA3aTelb
OCJIENITIeHHOCTH.

JonycTHMaA BeMTHYHHA HAHMEeHBIeH OCBEMeHHOCTH pab0uHX MOBEPXHOCTEH
Epnin B IPOH3BOACTBEHHBIX IoMelneHHAX B CHHII 23-05-95 ycTaHaBIHBaeTCA B
3aBHCHMOCTH OT XapaKTepa 3pHTeNbHOH padoThl, MPHMEHAESMOH CHCTEMBI OCBE-
IIeHHA, THIIA HCIIOIB3YEMBIX HCTOUHHKOB CBeTa (CM. Tadl. 2).

XapakTepHCTHKA 3PHTEIBHOH padoThl ONpedeIdeTcd MHHHMATIBHBIM pa3Me-
pom 00BbeKTa pa3THICHAA, KOHTpacToM 00BbeKTa ¢ (POHOM H CBOHCTBaMH (OHA.

Odvexm pasiutdeHus — HAUMEHBITHH 371eMeHT PacCMaTPHBAEMOTO IpeaMeTa
HIH gedeKT, KOTOpele HeoOX0OHMO Pa3THUYHTh B Iponecce padoTel (HampHMep,
NHHHA, 3HaK. HATh. IATHO, TPEIIHHA, PHCKA H T. IL.).

@ox — MOBEPXHOCTH, MPHIETaKIMai HeNOCPEeICTBEHHO K OOBEKTY pa3lHue-
HHA, Ha KOTOpPOH 00BeKT paccMaTpHBaeTcd. MOH XapakTepH3yeTca Ko3dduneH-
TOM OTpakeHHA, 3aBHCAMIEM OT IIBeTa H (akTypel moBepxHOCTH. Ko3addumuenT
OTPaKEeHHA P ONPEIeIdeTcd KaK OTHOIIEHHE OTPAKEHHOIO OT [IOBEPXHOCTH CBe-
TOBOI'O NMOTOKA Py K DaJAKOIIEMy Ha HEE CBETOBOMY IMOTOKY Dy,

@oH cYHTaeTCA CBETIBIM NPH Ko3(HIHEHTe OTpakeHHA MOBEPXHOCTH, Ha
KOTOpO# paccMaTpHBaeTca o0bekT. Oomee 0.4: cpeIHHM — IpH Ko3(HIHEHTE
oTpaxeHHa oT 0.2 10 0.4: TeMHBEIM — NpH Ko3durnerTe oTpakeHna MeHee 0.2.

Konmpacm ob6vexma paziuderua ¢ goorom K onpenendercs OTHOMEeHHEM ab-
COTIOTHOH BeTHYHHBI Pa3HOCTH ApKocTell o0beKTa pasnHdeHHA B, H poHa By K
HauOOIbIIEH HX 3THX IBYX APKOCTEH.

KoHTpacT cunTaerca OOIBIIHM IIpH 3HadYeHHAX K Gonee 0.5: cpenHHM — IpH
3HaueHHAX K oT 0.2 mo 0.5: MaJsIM — OpH 3HaYeHHAX K MeHee 0.2.

BaxHBIMH HOPMHpPYEMBIMH II0KA3aTE€IAMH. XapaKTEPH3YIOIMIHMH KadeCTBO
HCKYCCTBEHHOTO OCBEIIeHHA, ABIANTCA KO3(Q(QHIHEHT MyIbCAllHH OCBEIIEHHO-
CTH H I10Ka3aTelb OCIEIIEHHOCTH.

Kosghgpuyuenm mascayuu oceenjerrocmu Ky — 3T0 KpHTEpHHA TTyOHHBI KO-
ne0aHHH OCBEMEHHOCTH BO BPEMEHH B Pe3y/IbTaTe H3MEHEHHA CBETOBOTO MIOTOKA
HCIIONB3YEMBIX HCTOUHHKOB CBETA.

Bennunaa ko3ddHNIHEHTa TyIbcalliH OcBeleHHOCTH K (%) ompeaenserca
mo gopmyie

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

3HaueHHE KO3(HIHEHTa MyIbCAIHH OCBEMIEHHOCTH MEHAETCA OT HECKOIb-
KHX MPOLEHTOB (1A TaMI HAaKaTHBAaHHA) J0 HECKOIbKHX JeCATKOB IIPOIEHTOB
(a4 razopa3pAIHBIX JTaMII).
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Tabmuna 2

JlomycTHMas HaHMeHbIIIasd OCBEeMIeHHOCTh pafounx MmoBepXHOCTe
B IIPOH3BOICTBEHHEIX MOMEMeHHAX (BeIMHCKA H3 CHull 23-05-95)

HeryccTeeHROe OCBEMEHEE

Xapartepers- | Hamwess- | Paspan |Ilompas- |Komrpacr| Xaparte- CoueTaHHe HOPMHPYEMEIX
Ka IO HAE  |3pHTEIs- | pal  |ofBeETa | PHCTHEA BeJHYHE OOKA3aTeils
IPHTENBHOCH IKEHBA- HOH  [spHTens- | domoM toma OcEemeRROCTD, K oclenneRHocTE P
pafoTh AeHTHEE | pafoTe HOH H K03 ENHeETa myIbCa-
pasMep paboTe IHE ockemersocTH Ko, %
odBeKTa
PasTHIE- _ -
s, o P e scsemem | cacTeus
ofmero P Ko, %
Boero B TOM THCIE |  ocBe-
oT o0mMere | meHHS
a Mamerit | Tenemnt 5000 500 — 20 10
6 |Mameni |Cpemmmi 4500 300 1250 10 10
Cpenemii | Tesmeri 4000 400 1000 20 10
Hauesrcrmmi Mezee B |Mammi |Ceermeni 3500 400 750 10 10
TOUHOCTH 0,13 Cpemmi |Cpemmss 2500 300 600 20 10
Bomemoit | Texsmni 2000 200 500 10 10
T Cpenemii |Ceetnem 1500 200 400 20 10
Bomemoi | CeeTaent 1250 200 300 10 10
Bomsmod | Cpemami
II a |Mamerd |Temmemt 4000 400 - 20 10
6 |Mamm |Cpemsmi 3500 400 750 10 10
Ot Cpensuti |Temmsnt 3000 300 600 20 10
Owmenp BaIcOROH 0,13 B Mamui | Ceernnni 2500 300 300 10 10
TOTHOCTH o Cpexsmii |Cpemrs 2000 200 400 20 10
0.3 Boasmoit | Tesmrmni 1500 200 300 10 10
T Cpenmmit |Ceermeri 1000 200 300 20 10
Bomemoi | Cpemsmi 730 200 200 10 10
I a |Mamed |Tewsrnt 2000 200 500 40 15
6  |Mamb |Cpemmm 1500 200 400 20 15
Or Cpenemit |Tenment 1000 200 300 40 15
Brcokod Tod- 0.3 B Mamuii | Ceernent 750 200 200 20 15
HOCTH me Cpenemit |Cpemmmi 750 200 300 40 15
0.5 Boxemod | TeMHrn 600 200 200 20 15
T Cpenemii (Ceernetd
Bomemoi | CeeTarnt 400 200 200 40 15
Bomsmod | Cpexmmi
v a |Mamd | Tewsen 750 200 300 40 20
6  |Mamm |Cpemmm 500 200 200 40 20
Or Cpexmaii | Tenmsmi
Cpemmeii Tou- 0.5 B Mamuii | Ceernnm 400 200 200 40 20
HOCTH me Cpenemit |Cpemmmi
1.0 Boasmod | Tenmsr
T Cpemsmii |Ceernsm - — 200 40 20
Bomsmoi | Ceerasm
Bomsmod | Cpexsmi
v a |Mameri | Tewmrnt 400 200 300 40 20
6 Mamuii | Cpenrmi - - 200 40
Or Cpexmi | Tenmbm
Mamoi TowmO- 1.0 B Mamui | Ceernnni - - 200 40 20
cTH o Cpexsmii |Cpemrs
50 Bomsmoi | Tenment
r Cpemmi |CeeTanm — — 200 40 20
Boasmod | CaeTnnnt
Boasmod | Cpenrmsi
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Mamoe 3HaueHHE KO3(HIIHEHTA MYIbCAIIHH 4 JTaMI HaKaTHBAHHA 00BAC-
HAeTCA OOJIBINOH TEIUIOBOH HHepUHEeH HHTH Hakala, IPelATCTBYIOMIEH 3aMETHO-
MY YMEHBIIEHHK) CBETOBOT0 IIOTOKA JIAMIIBl HAKaTHBAHHA Dz B MOMEHT IIEpexo-
Ia MTHOBEHHOTO 3HAUEHHA NEPEeMEeHHOT0 HAaNpAKEeHHA ceTH uepe3 0 (cM. puc. 3).

B TO e BpeMms razopa3pAIHBIE TaMIBl (B TOM UHCIE THOMHHECIIeHTHEIE) 00-
TanarT MAalod HHeEPIHEH H MEHAKT CBOH CBETOBOH MOTOK @i; MOYTH MPOMOP-
[MHOHAIBHO aMIUTHTY/IE HaNpAKEeHHA MHTAIIIEH CETH.

cetn

Dam

Ucemn A A A

3®mn |

[
Puc. 3. [TyabcallHH CBETOBOTO IOTOKa MPH 0gHO(A3HOM

H TpE‘X(bEBHOM MHTaIMeM HallpAAKCHHIH

JI14 yMeHbIIeHAA K03 HIIHEeHTa My ThCaIl[HH OCBEMIeHHOCTH THOMHHECIEHT-
HEIE JTaMIIbI BKTHYATCA B pa3HBIE (a3bl Tpex(asHoH 3TeKTPHIECKOH ceTH. ITo
XOpOIIO MOACHAST HHAHAA KPHBaA Ha pPHC. 3, I'Ae IIOKa3aH XapakTep H3MEeHEHHA
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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= (fi"Bnop)s-';fﬁBHop- (19)

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

Pacuer HCKYCCTBeHHOI'0 OCBellleHHS.

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

OcHoBHas pacueTHaA GopMyTa METOJa HMEeT BHI

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

IlopsiioK BhIMO.THEHHAS pPaAcieTa HCKVCCTBeHHOT0 OCBelleHHs.

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

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

ITHASKC TOMENMEHHA ONpeAeadeTca mo GopMyIe

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

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

B mpakTHke OJomyckaeTcA OTKIOHEHHE CBETOBOIO IIOTOKA BEIOPAHHOM JTaMIIEL
OT pacueTHOro B npeaenax ot —10% mgo +20%.

OTHOCHTeTbHOS OTKIOHEHHE CBETOBOTO IIOTOKA 0. %o ompeaenderca:

0 =100 (Dpger — @) /D. (22)

IIpn HEeBO3MOKHOCTH BBIOOpA JTaMIIBL, YIOBISTBOPAKIIEH TOIMYCTHMOMY OT-
KIOHEeHHIO, KOPPEeKTHPYeTCA HYHCIO CBeTHIBHHKOB HIH BBICOTAa HX MOJBeca H
IIPOH3BOJHTCA NOBTOPHEIH pacyeT CBETOBOI'0 MOTOKA H BEIOOP HCTOUYHHKA CBeTa,
OTKJIOHEHHE CBETOBOIO IIOTOKA KOTOPOIro He MPEBBICAT YKa3aHHBIC IPEIebl.

Bonpocsl K padoTe

1. Yrto coboil npeacTaBiaeT CBETHIBHHK?

2. Kakne (yHKIIHH BRIOTHAST OCBETHTEIBHAL apMaTypa B CBETHIBHHKE?

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

4. Yto Takoe odimee ocBemenne? KakuMH crioco0aMH MOKHO YBEIHUHTE OC-
BEIIEHHOCTE, CO3JaBacMyI0 OOIITHM OCBEIMIeHHEM ]

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

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

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

8. KakHe HeI0CTaTKH Y Tra30pa3pAIHBIX JaMIl?

0. KakoBa mpHUHHAa NyIbCAllHH CBETOBOI0 MOTOKAa HCTOYHHKOB cBera? Y Ka-
KOro THNa JaMn Oonbmie K03 QHIHEHT MyIbCcallHH OCBEIMIEHHOCTH?

10. Uto Takoe cTpodockonuueckuii 3pdekT 1 4eM oH onaceH?

11. TomycTHMBIe 3HA4YeHHA KAKHX MOKa3aTeledl HCKYCCTBEHHOTO OCBEMIEHHA
ycragaenuBaroTcea CHHIT 23-05-957 Kakne 03 HHX H3MepATHCE B padoTe?

12. B 3aBHCHMOCTH OT KakKHX ()aKTOPOB yCTaHaBIHBAIOTCA JOMYCTHMBIE 3Ha-
YeHHA [I0Ka3aTeled HCKYCCTBEHHOIO OCBEIIEHHA?

13. Kakne (akTopsI ONpeIend0T XapaKTePHCTHKY 3PHTEIbHOH paboThr?

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

15. KakuM crmoco0oM MOKHO YMEHBIIHTE KO3 (PHIHEHT OyIbCAallHH OCBEIIeH-
HOCTH? B 4ueM cyTh npeanoxeHHOT0 cnocoda?

16. ITo KakoH XapaKTepHCTHKE. IIOIVUSHHOH IIPH pacdeTe OCBeIIeHHA, BEIOH-
paeTcd HcTOYHHE cBeTa? KakHe nmapaMeTpsl TaMIIbl HEOOXO0IHMO OIIPEIETHTh
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CHucoK BONPOCOB K 3a4eTy MO0 YYeOHOH JUCHUIINHE

«be3onacHocTh AKU3HEeACATCIBbHOCTI

3auem sA613emMcs Gopmou ammecmayuu no oucyuniure. B xode sauema cmydenmy npeonazaemcs omee-

mums Ha 08a eonpoca. Kaoicowrit uz KOmopblx, no360.Jsen OyeHums ypo6eHb 0CE0EHUL KOMNEMeHYuu

OK-9 -

CNOCOOHOCMbIO UCNOIb308AMb npuemsl oKazaHus I’l@p@OlZ nomouwu, Memoobl 3awumosl 6 YCI06UAX YpE3Bbl-

YQUHBIX cumyayuti;

PonbRE

®

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

27.
28.

29.
30.
31.
32.

33.

OcHoBHbIe MOHATHUSA U Kilaccudukanus pucka. [Ipuemuaemsbiii puck.

[TpuHIUIIBI, METO/IBI U CPENICTBA 0OecreueHus1 0€30IMacHOCTH.

3amuTa npu padoTe ¢ cocyaaMu, pabOTAIOIUMU TOJT AaBJICHUEM.

XapaKTepUCTUKU OCHOBHBIX (DOpM JIEATENILHOCTH 4YenoBeka. HanesxHocTh deaoBeka Kak
3BEHA CJIOKHOM TEXHUYECKOH CHCTEMBI.

[IpousBoacTBeHHas cpeaa W ycioBus Tpyda. OnacHble M BpeHbIE MPOU3BOACTBEHHbIE
dakTopsel. Kmaccudukarms.

3arps3HeHne Bo3ayxa paboueil 30HbI IPOM3BOJCTBEHHOTO MOMEIeHUs. Biusnue Bpen-
HBIX BEIIECTB HA OPTaHU3M UYeJIOBEKa.

[TapameTppl MUKpOKJIMMaTa U UX BIMSIHME HAa OpraHu3M ueioBeka. HopmupoBanue na-
pamMeTpoB MUKPOKIJIMMATA.

TerioBoi 0OMEH UeIOBEKa ¢ OKPYIKAIOIICH Cpeoi.

MeTo/1b1 3aIIUTHL OT UICTOYHUKOB JTYYUCTON TETIIOTHI.

Omnpenenenne 1 BUIbI BEHTHISINH. TpeOoBaHMs K CUCTEME BEHTUIISIIIHN.

Bunet ecrectBenHO# BeHTU M. CyIIHOCTD a’panuu. Pacuet aspanuu.

Omnpenenenue pacxo/ia Bo3ayxa npu a’pauuu. [IpeumyiecTsa U HeJOCTaTKU adPaLIUU.
Bunbl mexanndeckoit BeHTUIISIIMUA. CXEMBI.

MecTtHas BeHTHIISAIHA.

MeTtob1 pacueTa KOJIMYecTBa BO3/IyXa 00IIe0OMEHHOM BEHTUIISIIIH.

OtomneHue U KOHAUIMOHUPOBAaHUE BO3AyXa.

3amaun U KiaccupuUKalus MTPOU3BOJACTBEHHOIO oOcBelleHHs. TpeOoBaHHS K CUCTEME
OCBELLEHUS.

CBETOTEXHUYECKUE XapaKTEPUCTUKHU OCBElleHHsA. HopMupoBaHHE HCKYCCTBEHHOI'O
OCBELLEHUS.

Bunbl cBeTunbHUKOB. VX XapakTepucTuka U QyHKIUH.

MeTtob1 pacuera HCKyCCTBEHHOI'O OCBEILECHUS.

Bubl ecTecTBEHHOTO MPOU3BOICTBEHHOTO OCBELICHMsI. MeTo bl pacuera.

Iym. OcHOBHBIE XapaKTEPUCTUKH IIIyMa.

MerToabl U CpeAcTBa 3aIIUTHI OT LIyMa.

MeTo/ 161 3ByKOU30JISIIUHN U 3BYKOIIOTJIOIEHUSI.

Vctounuku nuHdpa- 1 yIpTpa3Byka. MeTo bl 3aIlUTHI.

Onpenenenve BuOpauuu. MICTOUHMKM W NpUYMHBI BO3HUKHOBeHUs BuOpanuu. Kiaccu-
¢ukanus Budpamuu (COCT 12.1.012).

duznyeckue XapakTepUCTUKA BUOpALIUH.

JleiicTBue BUOpaluy Ha OpraHU3M yesloBeKa. TeXHUYeCKOe U TUTMEHHYEeCKOe HOPMUPO-
Banue BuOpauuu (I'OCT 12.1.012).

MeTobI 3a1UTHl OT BUOpaLuy.

MeTtoasl BUOpoaeMIbupOBaHus U BUOPOU3OIISALINH.

Bubl Bo3elcTBUS 2JIEKTPUYECKOIO TOKA HA OPraHU3M 4elloBeKa. Buapl anekTporpasm.
@DaxTopHl, BIUSIOUIME HA UCXOJ] MOPaKEHUs YeJIOBEKa AJIEKTPUYECKUM ToKoM. [lomorp
YeJI0BEKY, OKa3aBIIErocs Mo BO3IEHCTBUEM TOKA.

SIBneHust mpu CTEKaHUM AJIEKTPUUYECKOro TOKa B 3eMJI0. Pacnipenenenue noTeHnuana Ha
ITOBEPXHOCTHU 3EMJIU.
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34.
35.

36.

37.
38.
39.
40.
41.
42.

43.

44,
45.
46.
47.
48.
49,

50.

51.

52.
53.
54,

55.
56.
57.
58.
59.
60.

61.
62.
63.

64.
65.
66.

Hanpsoxkenue npukocHoBeHus. HanpskeHne mara.

Bunapl snexkrpudeckux ceteil. AHAIM3 MOPAKEHUS SJIEKTPUYECKHUM TOKOM B JIEKTpUYE-
CKHUX CETSX.

3amuTHOE 3a3eMiieHHe. TUIbl 3a3eMISIONMX ycTpoiicTB. HopMupoBaHnue comnportuBiie-
HUS 3a36MJISIOLUX YCTPOMCTB B 3JIEKTPUUECKUX CETAX.

3amuTHOE 3aHyJeHHe. 3alUTHOE OTKIIIOUEHUE.

3amuTa oT HPPAKPACHOTO U YIHTPAPUOIECTOBOTO U3ITyUCHHUSI.

3amuTa npu padoTe ¢ Jiazepamu.

3amuTa OT JIEKTPOMArHUTHOTO U3JIy4YEHUS.

[Ipouecc ropenus. @akTopsl, HEOOXOJUMBIE AJIs MTPOLIECCa TOPEHUSI.

Kareropuu npeanpustuii 1o nokapoonacHoctu. OrHeCTONKOCTh U IPEJENl OTHECTOMKO-
CTH KOHCTPYKIIHIA.

[IpoTuBonO)KapHbIE MEPONPUATHS, KOTOPBIE OCYLIECTBIIAIOT NIPU IPOEKTUPOBAHUU IIPO-
MBIIIJICHHOTO 00BEKTA.

Orxeryuanye BeuectBa. CpecTBa TyLIEHU 110XKapa.

Buapl u nokaszarenu ype3BbIYAMHBIX CUTYALIH.

OO01ue cBeieHns 0 CpeACTBaX NOPAXKEHUS [TPU BOEHHBIX JEUCTBUSX.

OcHoBHbIE CTIOCOOBI 3aIIUTHI HACETICHHSI B UPE3BbIUANHBIX CUTYAIUIX.

JIukBHU ALK TOCHEACTBUAN YPE3BBIYANHBIX CUTYallUM.

[Ipou3BoICTBEHHBINM TpaBMaTH3M, OCHOBHBIE MPUYUHBI IPOU3BOJICTBEHHOTO TPaBMaTH3-
Ma.

PaccnenoBanue u yueT HecuacTHBIX ciiy4aeB. KonndyecTBeHHas XapaKTepuUCTHKA TpaBMa-
THU3MA.

HopMmupoBanue conep:kaHus BpPEAHBIX BELIECTB B BO3AYyXE MPOU3BOJICTBEHHOTO IMOME-
menust. Kiraccudukanys BpeTHbIX BEIIECTB.

HopmupoBanue nryma.

Knaccupukanusa myma ('OCT 12.1.003). BiusHue nryma Ha OpraHu3M 4esloBeKa.
OcHOBHbBIE TPUYHMHBI MOPAKEHUS YEIOBEKA DIIEKTPUYECKUM TOKOM Ha MPOU3BOCTBE.
Knaccudukanys npou3BOACTBEHHBIX NOMELIEHUI IO CTENEHH OMACHOCTH MOPAXKEHMS
ANEKTPUYECKUM TOKOM.

Opranuzaiys 6€30MacHOCTH TpyJa Ha IPOU3BOJICTBE.

Cuctema cTanapToB 6€30MIaCHOCTH TPYAA.

Opranu3zaniys IpoBeJeHHs aTTeCcTali paboYrX MECT 110 YCIOBUSIM TPY/a.

3arpaThl Ha 3aIIUTHBIE MEPOTIPUATHUS IO OE30MACHOCTH TPY/Ia.

MeTo/b1 3a1IUTEl OT MOPAKEHUS SJIEKTPUUECKUM TOKOM Ha ITPOU3BOICTBE.

[ToxxapHas mpodunaktuka. MeponpHsaTHs, OCyIIECTBIsIEMbIe ISl IPEOTBPAIICHUS TI0-
Kapa Ha MPEIIPUITHX.

[ToxxapHas curHanu3aus.

Y CcTOWYUBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BBIYANHBIX CUTYAIIHSX.
VYnpasieHne 6e30MacHOCTBIO KU3HEIeATeNbHOCTH. ['0Cy1apcTBEHHBIN U OOIIECTBEHHBIN
HaJ30p 32 COCTOSIHUEM OXPaHbl TPy/a.

Cucrema yripaBieHUs OXpaHOU Tpyda

HopMmatuBHo-nipaBoBO€ perynnpoBaHue 6€30MaCHOCTH TPYI0BOM N€STEIbHOCTH.
[IpaBoBoe o0ecnieueHre 6€30MacHOCTH TPyaa
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Ipunoscenue 2
K paboueii npoepamme

Hepequb OICHOYHBIX CPEACTB M0 NUCIUIIJIUHE «be3onacHocTh AKU3HEdeH-

TCJIBHOCTHN
Ne OC Hammeno- Kparkas xapakrepuctuka Ipencranenne
BaHUE OIle- OIIEHOYHOTI'O
OIICHOYHOT'O CPE/ICTBA
HOYHOI'0 cpeacta B POC
1. Pedepar ITponykT caMOCTOATENbHOU Temsl pedepaToB
(P) paboTBl  CTyJIEHTa, TIpe-
CTaBISIOIMIMKN CO00M KpaTkoe
H3JI0)KEHHE B IMHCbMEHHOM
BUJIC MOJIYYCHHBIX Pe3yJIbTa-
TOB TEOPETHYECKOTO aHAIM3a
OIIPEIEIECHHON Hay4HOU
(yueOHo- HUCCIIENOBATEID-
CKOH) TeMbl, TJI€ aBTOp pac-
2. Tect Cucrema CTaHAAPTU3UPO- DoHI TECTOBBIX
(T) BaHHBIX 3aJaHMii, ITO3BOJIA- 3aaHui
fo1Ias AaBTOMATHU3UPOBATH
01010} (S04 0)% HU3MEPECHHS
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CTpykTypa U coepkaHue TUCHUILINHBI «be30nacHOCTh KU3HeAeATeTbHOCTH
no HanpagsJjeHno noaroroBku 38.03.03 «Ynpasienue nepcoHanom» (0akajaBp)
ouHas popma o0yuenusi, 2020 rox HadGopa

Ilpunoscenue 3

Ne Paszpnen = = 8 Buabl yue6Ho#i padoThl, BKJIIOYAS ca- Buabl camocrosiTeJIbHON padoThI DopMmbl
n/n 3 55 MOCTOAITEIbHYIO Pa00Ty CTYAE€HTOB, CTYIEeHTOB aTTe-
= 3 = TPYA0EMKOCTh B Yacax CTAlUHU
o =8 J m/C | Jag | CPC | KCP | K.P. | KII. | PTP | Pedepar Kp | 9 | Aa3.
1. Tema 1. Beenenue. Yenosek u TexHochepa. 3 1-2 2 2 2 6
2 Tema 2. [Icuxoduznoaoruueckue u 3pro- 3 1-2 4 4 4 8
HOMHYECKHE OCHOBBI 0€30MaCHOCTH.
3. Tema 3. nerTndukays BpeIHBIX U OTac- 3 3-6 2 2 2 8
HBIX (haKTOPOB CPEJIbl OOUTAHUSI.
4, Tema 4. Bo3neiicTBre Ha 4eIoBeKa Bpe- 3 7-10 4 4 4 8
HBIX M OIIACHBIX (h)aKTOPOB CPe/bl OOUTAHHSI.
3amura 4eiaoBeka U Cpeabl OOMTaHUS OT
BPEAHBIX H OIIACHBIX (JaKTOPOB IIPUPOITHO-
r'0, aHTPOIIOT€HHOTO U TEXHOTCHHOTO IPO-
HCXOXKICHHUSI.
5. Tema 5. ObecnieyeHrne KOM(OPTHBIX yCIIO- 3 11-16 2 2 2 8
BUI U151 JKU3HU U JESTSIbHOCTH YEJIOBEKa.
6. Tema 6. UpespbruaiiHble CUTYaI[H U METO- 3 17 2 2 2 8
JIbI 3a1IMTHI B YCIOBUSIX MX PEaIn3aliu.
7. Tema 7. YpasieHue 0€30I1aCHOCTBIO HKH3- 3 18 2 2 2 8
HEJIeSITENbHOCTH.
®opma aTTeCcTAUUN 19-21
Bcero yacoB no qucuuIInHe 108 18 18 18 54 +
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CTpykTypa U coepkaHue TUCHUILINHBI «be30nacHOCTh KU3HeAeATeTbHOCTH
no HanpagsJjeHno noaroroBku 38.03.03 «Ynpasienue nepcoHanom» (0akajaBp)
04YHO-3204Hasi popMma o0yuenmusi, 2020 rox Hadopa

Ilpunoscenue 3

Ne Paszpnen = = 8 Buabl yue6Ho#i padoThl, BKJIIOYAS ca- Buabl camocrosiTeJIbHON padoThI DopMmbl
n/n 3 55 MOCTOAITEIbHYIO Pa00Ty CTYAE€HTOB, CTYIEeHTOB aTTe-
= 3 = TPY/I0eMKOCTb B yacax CTAlUHU
o =8 J m/C | Jag | CPC | KCP | K.P. | KII. | PTP | Pedepar Kp | 9 | Aa3.
1. Tema 1. Beenenue. Yenosek u TexHochepa. 3 1-2 2 2 10
2 Tema 2. [Icuxoduznoaoruueckue u 3pro- 3 1-2 2 4 10
HOMHYECKHE OCHOBBI 0€30MaCHOCTH.
3. Tema 3. nerTndukays BpeIHBIX U OTac- 3 3-6 2 2 10
HBIX (haKTOPOB CPEJIbl OOUTAHUSI.
4, Tema 4. Bo3neiicTBre Ha 4eIoBeKa Bpe- 3 7-10 2 4 10
HBIX H OIIACHBIX (PaKTOPOB CPeIbl OOUTAHHS.
3amura 4eiaoBeka U Cpeabl OOMTaHUS OT
BPEAHBIX H OIIACHBIX (JaKTOPOB IIPUPOITHO-
r'0, aHTPOIIOT€HHOTO U TEXHOTCHHOTO IPO-
HCXOXKICHHUSI.
5. Tema 5. OGecnieuenne KOM(YOPTHBIX yCII0- 3 11-16 2 2 10
BUI U151 JKU3HU U JESTSIbHOCTH YEJIOBEKa.
6. Tema 6. UpespbruaiiHble CUTYaI[H U METO- 3 17 2 2 2 10
JIbI 3a1IMTHI B YCIOBUSIX MX PEaIn3aliu.
7. Tema 7. YrpasieHue 6€30MacHOCTBIO JKU3- 3 18 2 2 2 12
HEJIeSITENbHOCTH.
®opma aTTeCcTAUUN 19-21
Bcero yacos no gucuunIMHe 108 8 10 18 72 +
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CTpykTypa U coep:kaHue TUCHUILIMHBI «be30nacHOCTh KU3HeAeATEeTbHOCTH
no HanpagsJjeHno noaroroBku 38.03.03 «Ynpasienue nepcoHanom» (0akajaBp)
3ao04Has popma o0yuenus, 2020 rog nadopa

Ilpunoscenue 3

Ne Paszpnen = = 8 Buabl yue6Ho#i padoThl, BKJIIOYAS ca- Buabl camocrosiTeJIbHON padoThI DopMmbl
n/n 3 55 MOCTOAITEIbHYIO Pa00Ty CTYAE€HTOB, CTYIEeHTOB aTTe-
= 3 = TPYA0EMKOCTh B Yacax cTalMu
o =8 J /C | Jag | CPC | KCP | K.P. | KII. | PTP | Pedepar Kp | 9 | Aa.
1. Tema 1. Beenenue. Yenosek u TexHochepa. 3 1 12
2 Tema 2. [Icuxoduznoaoruueckue u 3pro- 3 2 2 14
HOMHYECKHE OCHOBBI 0€30MaCHOCTH.
3. Tema 3. nerTndukays BpeIHBIX U OTac- 3 3-4 2 14
HBIX (haKTOPOB CPEJIbl OOUTAHUSI.
4, Tema 4. Bo3neiicTBre Ha 4eIoBeKa Bpe- 3 5-6
HBIX U OMACHBIX (PAKTOPOB CPe/Ibl OOUTAHUSL.
3amuTa YeioBeka i cpeasl OOUTaHUS OT 2 14
BPEIHBIX U OMACHBIX (JaKTOPOB MPUPOTHO-
r0, aHTPOIOT€HHOTO U TEXHOT'€HHOTO MPO-
HCXOXKICHHUSI.
5. Tema 5. ObecnieyeHrne KOM(OPTHBIX yCIIO- 3 7-8 2 14
BUI U151 JKU3HU U JESTSIbHOCTH YEJIOBEKa.
6. Tema 6. UpespbruaiiHble CUTYaI[H U METO- 3 9-10 2 14
JIbI 3a1IMTHI B YCIOBUSIX MX PEaIn3aliu.
7. Tema 7. YrpasieHue 6€30MacHOCTBIO JKU3- 3 11 2 14
HEJIeSITENbHOCTH.
®opma aTTeCcTAUUN 12-14
Bcero yacoB no qucuuIInHe 108 2 6 4 96 +
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PaGouas ImporpaMmsbl JTUCHUITIIIAHBI
«be3onacHocTh KU3HECACATCIBHOCTH»

aKTyaJM3UpOBaHA U YTBEPXKICHA IPOTOKOJIOM 3acenanus kKadeapsl «YpasieHue nepcoHanom» ot 27 asrycra 2021r. No 1

3aBenyrommii kKadheapon

«YnpasieHue epcoHagomM» = N\ M.M.Kpekosa

Cexkperapb A.YO. Heunraiino

SfetEe
S =
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PaGouas ImporpaMmsbl JTUCHUITJIAHBI
«be3onacHocTh KU3HECACATCIBHOCTH»

aKTyaJIM3upOBaHa M YTBEPXKICHA MPOTOKOJIOM 3acenanus kadeapsl «YnpasieHnue nepconaaom» oT 30 aBrycra 2022r. Ne 1

3aBenyrommii kKadheapon ;’
«YnpasiaeHue epcoHagomM» =N T‘}} ) M.M. Kpexkosa

Cekpetapb % S A.IO. Heunraiino
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