MuHMCTEPCTBO HaykuM 1 Bbicllero obpasoBaHua Poccuiickon ®enepaunm

heneparnbHoe rocyapctBeHHoe broakeTHoe obpasoBaTenbHOe yUpexaeHue Bbicllero obpasoBaHusi
«CaHkT-lNeTepbyprckuim rocyaapCcTBeHHbIN YHUBEPCUTET NPOMbILLSIEHHbIX TEXHOJNIOMUIM N An3anHa»
BbICLUAA WWKOJIA TEXHOJIOTMU U QHEPTETUKIA

YTBEPXOAHIO
Oupektop BLUT3

WIEKTPOHHOI IMTOJIHICHIO
CBEJEHHJA O CEPTH®HKATE 311

@ JOKYMEHT IIOJIACAH
=,

Ceprapurar: 7d15b88066d31dcb1847af0d7d99b71867218b21
Baazenen: Jlyxanun [asea Baaxavuposmt
Heficrerenen: ¢ 11.02.2020 mo 31.12.2022

PABOYAA NMPOrPAMMA OUCLUMNNNHDI

Bb1.6.04 Be3onacHocTb Xn3HegeATeNbLHOCTU

(uHOEeKC ducyunIuHbI) (HaumeHosaHue AucyurnnuHbl)

OXpaHbl OKpYXaOLLEN CPefbl M PaLMOHANBHOTO MCMONb30BaHUS NMPUPOAHBIX
Kacdegpa: | 31 | pecypcos

Koo (HaumeHosaHue kaghedpbi)

Hanpasnenue nogrotoskn: 13.03.01 TennosHepreTvka u TENNOTEXHMKA

Mpodunb noarotosku: [NpoMbllLNeHHas TeNNO3HepreTka

YposeHb o6pasosaHus: bakanaspuat

MnaH y4yebHoOro npouecca

CocTaBnstowue y4e6Horo npowecca Ouroe Ouro-3a04Hoe 3a0uHoe
e y pou 0byyeHue obyueHune* obyyeHune*

Bcero 144 144

AyOuUTOpHbIE 3aHATUS 72 14

KoHTakTHasi paboTa
obyyatoLmxca ¢ npenoaaBaTesiem Nexuyn 36 6
no B1AaM y4yeGHbIX 3aHATUN

JlTabopaTtopHble 3aHATUSA 36 8
1 camocTosiTenbHan paboTa
obyyatoLmxcs MpakTuyeckue 3aHsaTUA
(4acer) CamocTosiTenbHas pabota 36 121
MpomexxyToyHas aTTecTauus 36 9
Ok3ameH 5 7
®OpMbI KOHTPOSIS MO cemecTpam | 3adeT
(Homep cemecTpa) KoHTponbHasi paboTa 7
O6LwWan TpyA0EeMKOCTb AUCLIMIIINHDBI (3a4€THbIe eaUHNLIbI) 4 4

®opMa oByueHNs: PacnpeneneHve 3a4eTHbIX AVHULL TPYAOEMKOCTM MO CEMeCcTpam
1 2 3 4 5 6 7 8 9 10
OuHasn 4
O4yHo-3a04Has
3aoyHas 4

CankT-lNeTepbypr
2020



Paboyasa nporpamma AncumnivHbl COCTaBNeHa B COOTBETCTBMM C dpeaeparibHbIM
rocygapcTBeHHbIM 06pa3oBaTesSibHbIM CTaHA4APTOM BbiCLLEro 06pa3oBaHus
no HanpasneHuto nogrotoekn 13.03.01 TennoaHepreTMka 1 TeNSI0TEXHMKA

Ha ocHoBaHuM y4ebHbIx nraHoB Ne b130301-3_20
2z130301-3_20

OxpaHbl OKpyKatoLLe cpefbl U paumoHanbHOro NCMNob30BaHUs
Kadenpa-paspabotumk: NPUPOAHBLIX PECYPCOB

3aeepytowmi kacpeapon: LlaHosa O.A.

COINMACOBAHME:

TennocunoBbIX YCTaHOBOK U TennoBblx Asuratenen (TCY u TH)
Boeinyckatowasn kacdeapa: [MpomblineHHon TennoaHepreTuku (MTI)

TCY n T 3nobun B.I'.
3aeepytowwmn kacpenpon: MT3S CmopoanH C.H.

MeToauueckun otgen: CmupHoBa B.T'.

POa 13.03.01 B1.6.04 Be3onacHOCTb XXMU3HeOeATeNnbHOCTU CTtpaHuua 2 u3 14



1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi ObsnasartenbHas l:l JononHuTensHo

Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnunHbl

CdopmupoBaTb KOMMETEHUUM obyvaruwieroca B obnacTu 3HaHUA O TEOPETUYECKMX OCHOBaxX W
npakTU4ecknx metoaax obecneveHms 6€30MacHOCTU OO BEKTOB.

1.3. 3apgauu gUCLUNNUHbI

e [onyyYyeHve CTygeHTaMum HeobXoOuMbIX MPeAcTaBneHur o npobneme 6e30MacHOCTM Kak OOHOW U3
OCHOBHbIX NPo6GriemM pasBUTUSA LMBUNU3ALIMM

e  O3HAKOMIEHWe CTYAEHTOB C COBPEMEHHOM Haykon 0 6e30nacHOCTM OOBHEKTOB, €€ POnbl U MECTOM B
cucteme nNpoOneMHbIX U MPEAMETHbIX HayK, XapaKTepoM CBSI3el C €CTECTBEHHbIMU, TOYHbIMW,
TEXHUYECKMMWN U OPYrMMU OOnacTaAMM 3HaHUW, €€ OCHOBHbIM MOHATMWHBIM M METOZOMNOrMYECKUM
annaparTom;

®  U3y4YeHMe MpaKTMYECKUX BOMPOCOB MNPEBEHTMBHOM W akTyanbHOW 3aliuTbl NOAEW, HaceneHHbIX
MYHKTOB, NMPOW3BOACTBEHHbIX, 3KONOMMYECKUX CUCTEM U APYrUX BaXKHbIX OOBHEKTOB B LUMPOKOM CreKTpe
CUTYyaLWUiA MUPHOrO U BOEHHOTO BPEMEHMN.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHusi N0 AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMn OCBOEHUs1 06pa3oBaTenibHOW NporpamMmmbl

Koa
OT1an hopmmpoBaHus
KOMneTeHumu dopmynupoBka KoMneTeHL MM
. 1,2,3
OK-9 Cnoco6bHOCTBIO MCMONb30BaTh MPUEMbI NEPBOI NMOMOLLIN,
MEeTOAbl 3aWUThl B YCNOBUAX Ype3BblYaMHbIX CUTyaUni

MnaHupyemMble pe3ynbTaTbl 060y4YeHUsA

3HaThb:

1) OCHOBHbIE MeTOAbI 3alUNTbl NPON3BOACTBEHHOrO NepcoHarna U HaceneHus OT BO3MOXHbIX NOCNeACTBUN
aBapui, katacTpod, CTUXNNHbIX BeacTeun

2) OCHOBHbIE NMPMEMbI NEPBON NOMOLLN, METOAbI 3aLLUTbl B YCNOBUSIX Ype3BblYaHbIX CUTYaLINIA

YMmeThb:

1) pewatb 3agaym 3almThl NPON3BOACTBEHHOIO NepcoHarna u HacerneHus oT BO3MOXHbIX nocriegctaun YC
BnapeTb:

1) npaKkTM4YecKnMmn BONpocamMm NPEBEHTMBHOM U akTyanbHOW 3alnTbl N0AEN, HaceNeHHbIX MyHKTOB,
NPON3BOACTBEHHbBIX, 3KONOMMYECKUX CUCTEM N OPYTUX BaXKHbIX OOBEKTOB B LLMPOKOM CMEKTPE CUTYyaLUi
MMPHOIO 1 BOEHHOTO BPEMEHM.

CrnocobHOCTLIO 0becnevmBaTh cOONOOEHNE NpaBun 2
MK-7 TEXHWKN 6e30MacHOCTH, MPON3BOACTBEHHOW CaHUTapuu,
noxapHou 6e3onacHOCTU, HOPM OXpaHbl Tpyaa,
NPOU3BOACTBEHHOW M TPYA0BON ANCUMUMIIVHBI

MnaHupyemble pe3ynbTaTtbl 06y4YeHNA

3HaTb:

1) OcHOBHble NpaBuna TeXHUKM 6e30MacHOCTH, NPOU3BOACTBEHHOW CaHUTapuK, NoXXapHoWm 6e3onacHoCTU U
HOpPM OXpaHbl TpyAa Ha NPeanpusaTUsIX, NPOU3BOACTBEHHOW U TPYAOBOW ANCLMNITUHI

YMeTh:

1) pewatb 3agayum 3alimTbl OOBEKTOB C UCMOMNBb30BAHNEM U3Y4YEHHbBIX METOOO0B 1 CPEACTB.

BnapeTb:

1) MeTogamMm NOCTaHOBKM M peLleHus 3agay obecrneyeHns 6e30nacHOCTU 0OBbEKTOB PasfMYHOro xapakrepa
(NPoM3BOACTBEHHbIX, 3KOMOTMYECKNX CUCTEM, HAaCeNEeHHbIX MYHKTOB M AP.) B LUTATHbIX 1 Ype3Bbl4aNHbIX
CUTyauusiX B paMkax NpuobpeTeHHoN B By3e NpodeCCMOHaNbHOM KOMNETEHLINN.

1.5. AvcumnnunHbl o6pasoBaTenbHON NPOrpamMmmMbl, B KOTOPbIX ObISIO Ha4YaTo ¢hopMupoBaHue
KOMNEeTeHLMN, yKa3aHHbIX B n.1.4:

Y4yebHas npakTuka (NpakT1ka no noay4eHuo NepBUYHbLIX NPOPECCUOHANBHBIX YMEHNA N HABLIKOB, B
TOM YuCe NEPBUYHBIX YMEHUI U HaBbIKOB Hay4YHO-UccnegoBaTenbckon gesarensHocTtn) (MK-7)
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2. COOEPXAHUE OANCLUUIMINHDI

O6bem (4achl)

HanmeHoBaHue n cogepxaHue
y4ebBHbIX Moaynen, Tem u popm KOHTpons

O4HOE
obyyeHune

OYHO-
3a04Hoe
3a04HoE

obyyeHune

YuyebHbIn Mmoaynb 1 TeopeTunyeckne oCHoBbI 6€30MNaCHOCTU XU3HEAEeATENbHOCTH

Tema 1. O6wee npeactaBsneHune o Hayke BX[ n ee 3agayax
MoHaTtne o Hayke BXX]]. Obwee npeacraBneHne o pewerHnn 3agad BXK[.

Tema 2. NoHATMe 006 OLEeHOYHbIX NapamMeTpax u HopMmax 6e30nacHoOCTU

OTHOCHTENBbHOCTL MOHATUA  6Ge3onacHocTW.  YpoBHM GedonacHocTn. OueHka
0e3onacHOCTM  C  UCMONb30BaHMEM  OOBEPUTENBHOIO WHTepBarna.
Ob6ecneyeHne 6e30MacHOCTM Ha NPeanpUaTUNX.

Tekywmn KoHTponb 1 - MIMcbMeHHbIN onpoc Ne1

YyebHbI Moaynb 2 ObecneyeHne 6e30MacHOCTU U IKONOTMYHOCTb TEXHUYECKUX

cuctem

Tema 3. dkonormyeckas 6esonacHoCcTb

MpoekT HopMaTuBOB MpedenbHo  gonyctumblix  BblBpocos  (MAB). [MNpoekt
HOopMaTMBOB npefensHo aonyctumbix copocos (MAC). MNMpoekT HopmaTnBOB
obpasoBaHMA OTXOAOB M NMMMTOB Ha ux pasmelleHue (MHOOIP).
Mpouenypa oueHKM BO3OeNCTBMSA Ha okpyxatoLyto cpeagy (OBOC).

Tema 4. OnacHOCTb BO3AENCTBUSA BpeAHbIX BelecTB

MoHsATME O BpedHbIX BellecTBax. XapakTepucTuKa M OLeHKa MCTOYHMKA BPEeAHOro
BellecTBa B MNPOU3BOACTBEHHOM MoMelleHun. OueHoYHble napameTpbl
BO3ENCTBUS BpeAHbIX BELLECTB Ha YenoBEeYECKMUI OpraH13m.

12

12

Tekywmn KoHTponb 2 - NlucbMeHHbIN onpoc Ne?

1

YyebHbIN Moaynb 3 BpeaHble ¢hakTopbl NPON3BOACTBEHHOM CpeAbl U UX BIIUSIHU
yenoBeka

€ Ha OpraHu3m

Tema 5. NpoussoacTBeHHasi caHUTapus

MoHaTne o Mukpoknumate. OLeHo4YHblIE NapameTpbl MUKpOKNMMaTta. HopmMaTuBHbie
OrpaHN4YeHuss napameTpoB MuKpoknumata. OCHOBbI  KONMYECTBEHHOIO
OLeHMBaHMA YPOBHS GesonacHocTu, obecnevnBaemMoro o6LeobMeHHON U
MECTHOW BEHTUNSALINEN.

28

15

Tema 6. BesonacHocTb Bo3gencTeusa wyma. NponssoacTBeHHass BUGpauus m
ee BO34eNCTBUE Ha YyenoBekKa

MoHaTne o wyme. Bosgencteue wyma Ha 4venoBeka. YacToTHaa xapakTepucTuka
BO3JENCTBMA LyMa Ha uJernoBeka. 3akoH Bebepa-®exHepa, KpuBble
®netyepa. OueHOYHble napameTpbl LWymMa. HopmaTuBHblE OrpaHU4eHus
YPOBHS 3BYKOBOro pAasneHusi. Metogbl 6opbbbl ¢ wymoM. [loHATne o
BMbpaumn, ee Buabl. MeTogbl CHWXEHWUS BO3OEWCTBUMS Bubpauum Ha
yernoBeka.

12

12

Tema 7. BesonacHocTb ocBelleHuUsA

[MoHATME O cBeTe U ero BO34enCTBUM Ha Yenoseka. NMoHaTME 0 hOTOMETPUYECKNX
BENMMYMHAX. OcHOBHbIE OLEHOYHbIE napameTpbl OCBeLLEeHNS
(dboTOMeTpUuyeckne BennyUHbl). HOpMbI Ha YCTAaHOBKY CBETWIbHUKOB.
PasHoBugHocT  nmamn.  OcHOBHble  Tunbl  ocBelleHus.  LiBeToBas
Temnepatypa. Hopmbl 6€30M1acHOCTH MO OCBELLEHMIO.

12

12

Tema 8. BesonacHOCTb BO30eNCTBUSA 3NEKTPUYECKOro ToKa

OueHouHble napameTpbl. BosgeicTBrMe 3MeKTPUYECKOTO TOKa Ha  YeroBeka.
HopmaTtuBHble orpaHMYeHnsl BO3OENCTBUSA aneKTpudeckoro Toka. OnacHocTb
NopaXKeHUs anekTpuyeckum TokoMm. Crocobbl 3alMTbl OT  MOpaXKeHus
3NeKTPUYEcKUM TOKOM. [MOHATME O 3alUTHOM 3aHyNEeHUM U 3a3eMIIEHUN.
OnacHOCTb MPUKOCHOBEHUA K CeTW C W30MNMPOBaHHOW U 3a3eMieHHOM
HenTpanbto. ONacHOCTb KOPOTKOro 3aMblkaHsA pasbl Ha 3emnio Npu o6pbiBe
nposoga.

15

TeKywmn KOHTposb 3 - MIMcbMeHHbIN onpoc Ne3

1

YyebHbI Moaynb 4 Be3zonacHOCTL HaceneHUs U TEPPUTOPUM B Ype3BblYalHbIX CUTYaLUAX

Tema 9. BeszonacHocTb B cny4yae 4pe3BblyaHbIx cutyauum (UC)

MoHaTtne o YC. MNnaHMpoBaHne MepoONpUATUI MO NMPefoTBPALLEHUIO N NIMKBMAALUN
YC Ha npou3BoacTBEHHOM 006bekTe. OpraHusauus OnoBELLEHUST B Criyvae
YC. XKusHeobecneuyeHne HaceneHust B YC. MoHATME O uype3BblYalHbIX U

KCTpeManbHbIX CUTyauusix, aBapusix M kaTacTpodpax. Teppopusm  Kak

13
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Ob6beM (4achl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29 g 9 30
53| °sgd §&
(] g (]
peanbHas yrposa 6e3onacHOCTV B COBpeMeHHOM obLiecTBe.
Tema 10. PaguaumoHHas 6e3onacHocTb
Paguauuna TepmuHbl 1 onpegeneHnsa. PaaMoakTnBHbIN pacnag v aaepHble peakLumu.
BHyTpeHHee 1 BHellHee BO3OEWCTBME WMOHU3UPYIOLLEro U3nyyeHus Ha | 7 14
yenoseka. HopmupoBaHue BO3OENCTBUS pPagMOaKTUBHOIO 00MyvyeHus Ha
yenoseka. OueHOYHbIE MapamMeTpbl BO3AENCTBUS pagnaumu.
Tekywmn KoHTponb 4 - NIucbMmeHHbIN onpoc Ne4 1
Tekywmn koHTponb 1-4 - KoHTponbHas paboTta 18
NMpomexyTo4yHasa aTrecTauusa No AUCUMNNnHe (3K3aMeH) 36 9
BCEIO: | 144 144
3. TEMATUYECKWU NMI1AH
3.1. llekunn
Homepa OuHoe oby4eHune OuyHo-3a04HOEe 0by4eHne 3aoyHoe oby4yeHune
Nayyaembix Tem Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 5 3 7 0,5
2 5 3 7 0,5
3 5 3 7 0,5
4 5 3 7 0,5
5 5 6 7 0,5
6 5 3 7 0,5
7 5 3 7 0,5
8 5 3 7 0,5
9 5 3 7 1
10 5 6 7 1
BCEIO: 36 6

3.2. MpaKkTnyeckne n ceMMHapcKue 3aHATUSA

He npegycm

OTpEeHo

3.3. JlabopaTopHble 3aHATUA

Homepa H OuyHoe oby4eHne OuHo-3a04Hoe 3ao4Hoe obyyeHne
M3yUACMLIX aumeHosanme oByueHme
Tem nabopaTopHbIX 3aHATUI Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
AKcnepuMeHTansHoe
4 nccnenoBaHme 3anbineHHocTm 5 6 7 1
BO34YLLUHOM cpeabl
NPON3BOACTBEHHbIX MOMELLEHUI
OKcnepuMeHTanbHoe
5 nccnegoBsaHue paboTbl 5 6 7 2
06LL1eobMeHHON BEHTUNALUN
OKcnepuMeHTanbHoe
5 uccnegoBaHme paboTbl MECTHOM 5 6 7 2
BEHTUNALMMN
AKcnepuMeHTanbHoe
5 uccnegoBaHue MUKpoknumaTta 5 6 7 1
NPON3BOACTBEHHbLIX MOMELLEHNN
AKcnepuMeHTansHoe
6 uccrnegoBaHne ypoBHSA LWyMa B 5 6 7 1
paboyemM nomeLleHnm
AKcnepuMeHTansHoe
7 uccrieqoBaHme ocBelleHnsa Ha 5 6 7 1
paboyem mecTe
POa 13.03.01 B1.5.04 Be3onacHOCTb XN3HeAeATENbHOCTH CtpaHuua 5 13 14



Homepa OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne
Msyqaeﬁblx HanmeHnoBaHne Y obyyeHne Y
Tem nabopaTopHbIX 3aHATUI Howmep O6bem Howmep Ob6bem Homep O6bem
cemecTpa (yacbl) | cemecTtpa (yachbl) cemecTpa (yachbl)
BCEIO: 36 8

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4e6Hbix dopma Y oby4yeHne y
mogaynew, no
KOHTpOnA
KOTOPLIN b Y Homep Kon-so Homep Kon-so Homep Kon-so
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOMb
1-4 MncbMEHHbIN onpoc 5 4
1-4 KoHTponbHas pabota 7 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCAH

OuyHo-3a04HOE
Buabl CaMOCTOSTENbHOI paboThi O4yHoe 06y4yeHne obydeHMe 3aoyHoe obyyeHne
o6yqa+ou4eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4eckoro marepmana 5 18 7 63
lMoaroToBka k nabopaTopHbIM paboTam 5 18 7 40
BbinonHeHne gomallHux 3agaHumn 7 18
(kOoHTpONbHOM paboThl)
[MoaroToBKa K 3K3amMeHy 5 36 7 9
BCEIO: 72 130

7. OBPA3OBATEJIbHbIE TEXHOJNIOINA

7.1. XapaKkTep1McTuKa BUAOB U UCMONb3yeMbIiX UHHOBALMOHHBLIX (POPM YyY4eOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPOMeXyTOYHOMN
aTTecTaumm

TpaavumnoHHasa | X 6annbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHaa nuTtepartypa
a) ocHOBHas y4yebHasi nuTepatypa

1. ApyctamoB 3.A.. besonacHocTb XusHeaesTenbHOCTU: YuebHuk Ans HakanaBpoB [ONeKTpoH.
pecypc]: y4ebHuk/ nog pea. 3.A.. ApyctamoBa. - M3a. 19-e, nepepab. u gon. - M.: [Jawkos u K, 2015. -
448c. («Knura®ongy»: Pexum goctyna: http://www.knigafund.ru/books/174189)

2. Hukudpopor J1.J1. besonacHOCTb XM3HeOeAaTenbHOCTM [ONEKTPOHHbIA pecypc]: y4ebHoe nocobue/
Hukundopos J1.J1., MNMepcnsiHos B.B.— M.: [awkoB n K, 2015.— 494 c.— (OBC «IPRbooksy»; Pexum
poctyna: http://www.iprbookshop.ru/14035.

6) gononHuTensHasa y4ebHas nuTepaTypa

3. Bacunesckuin HO.A. JlabopaTopHbli CTeHO ONs U3MepeHus LWwyma [ONEeKTPOHHbIM pecypc]:
MeToOu4ecKne YyKasaHusa Mo BbINOMHEHUI0 nabopaTopHOo-pacyéTHoM paboTbl Ans CTYAEHTOB BCeX
HanpasneHun n gopm obyyenus/ KO.A. Bacunesckun, C.B. AHucknH, , N.0. MNpoTtogssikoHos , O.U.
MpoTtogbsikoHoBa, W.E. Crnenuos - CI16, CIMBITYPM, 2013 - 12c. (Pexum poctyna:
http://nizrp.narod.ru/metod/13metod4.pdf)...

4. Bacunesckun HO.A. MeTognka u3MEpPEHUsi OTHOCUTENBHOW BIAXHOCTUM BO3AyXa C MOMOLLbHO
ncuxpomeTpa AccMaHa [ONEKTPOHHbIM pecypc]: MeToAMYEeCKME YKa3aHUsA MO  BbINOSIHEHUIO
nabopaTtopHo-pac4E€THON paboTbl ONS CTYAEHTOB BCEX HanpaeneHui m copm obyyeHusi/ HO.A.
Bacunesckuin, C.B. AHuckuH, M.0. lMpoTtoabskoHos, O.U. MpoTtoapsikoHoBa, W.E. Cnenuos — CI10,
CMBIrrTYPI, 2013 — 12c¢. (Pexxum goctyna: http://nizrp.narod.ru/metod/13metod2.pdf);
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8.2. TMepeyeHb y4yebOHO-mMeTOOMYECKOro obecnevyeHMA ANs  CaMOCTOAATENIbHOW  paboTbl
obyyarLwmxcs no gucumninHe

1. Capxe B.W., MpoTtogpsikoHoB N.0O. OueHka ycrnoBun Tpyga Mo CTEMNeHU BPegHOCTU MU OMacHOCTU
(haKkTopoB MNPOM3BOACTBEHHOW cpefbl, TSKECTM M HanpshKeHHOCTW TPyAOBOrO npouecca npu
aTTecTauum paboumx MecT [ONeKTpPOHHbIA  pecypc]: mMeTon. ykasaHnusa/  B.U.Capxe,
N.O.MpoTtogpsikoHoB - PNO TOY BIMO CI6 ITYPM. - CI6., 2008.-35 c. (Pexum poctyna:
http://nizrp.narod.ru/ozenkausltruda.htm)

2. Capxe B.W., lMpotogbsakoHoB W.O. lNopsgok atrtectaumm paboumx MecT no ycrnosusiM Tpyaa
[OnekTpoHHbIN pecypcl:  MeToa ykasaHus/ B.N.Capxe, N.O.MNpotoabsakoHos - PUO TOY BIO CI16
ITYPI. - CI6., 2009.-22 c. (Pexxum goctyna: http://nizrp.narod.ru/porattest.htm)

3. Axumos B.U., TpotogbskoHoB W.O. YpesBblyalHble CUTyaLuMU Ha XUMWUKO-TEXHOMOMMYECKUX
obbekTax [ONeKTpoHHbIA  pecypc]: MeTogudeckne paspaboTkm Ong  um3yvyeHus  pasgena
«YpesBblvariHble cutyauuuny» / B.M.Akumos, U.O.MpoTtogbsikoHoB - PO TOY BMO CI16 ITYPI1. —
CI16., 2010.-26 c. (Pexxum goctyna: http://nizrp.narod.ru/situatsiinachemob.htm)

4. TpoTtoagbsikoHoB M.O. DkcnepuMMeHTanbHoe uccriegoBaHne paboTbl 06LWEe0OMEHHON BEHTUNALUK
[OneKkTpoHHbI pecypc]: MeToANYECKME YKa3aHWsl MO BbINOSIHEHMIO NabopaTopHO-pacyE€THON paboThl
ONs CTyOeHTOB Bcex HanpasrneHun u dopm obyyeHuns/ N.0. MNpotogbskoHoB, C.B. AHuckuH, HO.A.
Bacunesckun, U.E. Cnenuos - CI16, CIBITYPMN, 2012 - 24c. (Pexum poctyna:
http://nizrp.narod.ru/obsheobmenventil.htm);

5. lMpotoabsikoHoB W.O. 3kcnepumeHTanbHoe uccrnegoBaHne paboTbl MECTHOM BEHTMASALUK
[OneKkTpoHHBIN pecypc]: MeToanyYeckue ykasaHusi No BbINONHEHUIO nabopaTtopHO-pacyéTHoON paboTbl
AN CTyOeHTOB Bcex HanpasneHun u copm obyyeHuns/ N.O. MNpotogbakoHoB, C.B. AHuckuH, HO.A.
Bacunesckun, U.E. Cnenuos - CI16, CIBITYPMN, 2012 - 26¢. (Pexum poctyna:
http://nizrp.narod.ru/mestnventil.htm);

6. laspunosa H.H., Axumo B.N. bBbesonacHocTb xusHegedtenoHoctu. Yactb 1 TexHuka
Ge3onacHOCTN [ONEKTPOHHbIM pecypc]: MeToaMYecKMe YKasaHus ANs BbINOSIHEHUS KOHTPOJbHbIX
paboT cTyaeHTamMu BCeX creuumanbHocTen 3ao4vHoro dakynbteta/ H.H. MNaBpunoea, B.UN. Akumos—
CrIe, CrBIrTYPI, 2011 — 42c. (Pexwum goctyna: http://nizrp.narod.ru/texnbez.htm);

7. laepunosa H.H., Akumos B./. BesonacHoCTb xu3HegesaTenbHocTn. YacTtb 2. NponssoacTBeHHas
caHuTapus [ONEeKTPOHHbIA pecypc]: MeToanyeckue ykasaHusi And BbIMOMHEHUS KOHTPOSbHbLIX paboT
CTyOeHTaMn BCex cneumanbHocTen 3aoyHoro cdakynbteta/ H.H. Maspunosa, B.U. Akumos— CI16,
CMBIrTYPM, 2011 — 55¢. (Pexxum goctyna: http://nizrp.narod.ru/texnbezprsan.htm);

8. NaBpunosa H.H. Be3onacHOCTb OBGBLEKTOB B YCMOBUSAX YpPE3BbIHAMHbLIX CUTyaUUN [ONEKTPOHHbIN
pecypc]: MeToAMYecKMe yKasaHus Ans  BbINOMHEHUS KOHTPOMbHbIX paboT cTyaeHTamu Bcex
creymanbHocTen 3aodHoro dakyneteta/ H.H. MaBpunosa— CI16, CINBITYPI1, 2011 — 40c. (Pexum
pocTtyna: http://nizrp.narod.ru/bezopobchs.htm);

9. CbiveB HKO.H. BesonacHOCTb XM3HEOEATENbHOCTU B 4pe3BblHaWMHbLIX CUTyaUUsiX [ONEKTPOHHbIN
pecypc]: yvyebHoe nocobue/ CbiueB HO.H..— M.: ®duHaHcbl n cTtatuctuka, 2014.— 224 c.(OBC
«IPRbooks»; Pexxum goctyna: http://www.iprbookshop.ru/18791);

10. 3aHbko, H.I'. Be3onacHocTb xun3HepeaTensHocTn [TekcT] / H.I'. 3aHbko, K.P. ManasH, O.H. Pycak.
— M. : NNaHb, 2008. — 672 c;

11. WynennHa H.C. TlMpaktukym no 6e30nacHOCTU XU3HeOeATenbHOCTUM [ONEeKTPOHHbIN pecypc)/
WyneHuHa H.C., lWupwosa B.M., Bonobyesa H.A.— Hosocubupck: Cnbmupckoe yHuBepcuteTckoe
nspatenscteo, 2010.— 190 c.( S6C «IPRbooks»; Pexvm goctyna: http://www.iprbookshop.ru/5674);
12. be3onacHOCTb XWU3HeaAeATENbHOCTM [DNEKTPOHHbIN pecypc]: yyebHoe nocobue anga Bysos/ JLA.
Mypasen [n gp.]— M.: IOHUTU-OAHA, 2012.— 431 c.— (3BC «IPRbooks»Pexum poctyna:
http://www.iprbookshop.ru/7017).

8.3. NNepeyeHb pecypcoB UHMpOPMaLMOHHO-TENEKOMMYHUKaLMoHHOW ceTu "UHTepHeT",
Heo06XoAUMbIX AN OCBOEHUS AUCLMNIIUHBI

1. «[NpousBoacTBeHHas 6e30nacHOCTb» [ONEKTPOoHHbIN pecypc]. URL:
http://revolution.allbest.ru/life/00115629_0.html

2. «9Qkonorunyeckas 6e30nacHoOCTby [ANeKTPoHHbIN pecypc]. URL:
http://www.murman.ru/ecology/comitet/report99/part7_2.html

3. «3awuTa 06bEeKTOB B Ype3BblHaNHbBIX CUTYaLMAX MUPHOIO U BOEHHOTO BpeMeHM» [ONeKTPOHHbIN
pecypc]. URL: http://www.znakcomplect.ru/tehbez5.php

8.4. nepeqel-lb MH(bOpMaLIMOHHbIX TEeXHONOrnMm, ucnonb3yemMbiX Npu ocywiecTerieHnn
06pasoBaTeanoro npouecca no gucuuniHe, BKrno4vasa nepevyeHb nporpamMmmHoOro obecne4yeHus n
VIH(*)OpMaLIMOHHbIX CcnpaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3.MHbopMaumoHHo — npasoBow nopTtan FAPAHT [OnekTpoHHbI pecypc]. URL: http://www.garant.ru,
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4. KomnbloTepHasi cnpaBoyvHo-npaBoBas cuctema KoHcynbTaHTl1noc [QnekTpoHHbi pecypc]. URL:
http://www.consultant.ru,

5. bubnvorpaduyeckas n pedepaTtnBHasa 6a3a gaHHbIX Scopus [AnekTpoHHbI pecypc]. URL:
http://www.scopus.com

8.5. OnucaHme matepuanbHO-TEXHMYECKON Ga3bl, HEOOX0AMMOM ANs OCYyLLEeCTBNEeHUSA
obpasoBaTesibHOro npouecca no AUCLUUNIINHe

AyaouTtopusa ¢ MynbTUMEAUAHLIM KOMMIEKCOM

O6opynoBaHHas ayauTopus ¢ nabopaTopHbiMy CTeHAaMM Mo 6e30NacHOCTU XU3HEOEATENbHOCTU.

8.6. UHble cBepeHUA u (unn) matepuansl
[leMoHCTpaLMoHHbIe U pa3aaTodHble MaTepuarbl

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO
ANCLUUNJIUHDI

Buapbl y4ebHbIx
3aHATUN 1

camMocCTosiTeNbHas OpraHnsauus gestenbHocTn obyyaroLerocs
paboTa

oby4aroLmxcs

Jlexumm MpopaboTka paboyen nporpammel, yaenas ocoboe BHUMaHUe Lensm 1 3agadam
CTPYKTYp€E M cogepXaHuio ANCUMMIMHBI.

KOHCNEKT neKkuunn: KpaTKo, CXemMaTUYHO, nocrnegoBaTesibHO OUKCMpPOBaTh
OCHOBHbI€E MOMOXEHUS, BbIBOAbI U (hOPMYNMPOBKU; MOMEYaTb BaXkHbl€ MbICHN,
BbIOENATb KMOYEBbIE CMOBA, TEPMUHbI.

lMpoBepka TEPMUHOB, MOHATUN: OCYLLLECTBNSATb C MOMOLLbIO SHUMKITONEAnH,
crnoBapemn, CNpaBOYHUKOB C BbIMMUCbIBAHNEM TONKOBaHW B TeTpaap.

PaboTta ¢ TeopeTuyecknm maTepuanom: HaMTN OTBET Ha BOMPOCHI B
pekoMmeHayemon nutepatype. Ecnv camocToaTensHO He yaaeTcsa pa3obpaTthes B
mMaTepuane, Heobxoaumo copMynMpoBaThb BOMPOC U 3afaTb npenogasaTento Ha
KOHCYINbTaLMN NN Ha NPaKTUYECKOM 3aHATMM U Ap.

JlabopatopHsle Ha nabopaTopHbIX 3aHATUSIX PA3bACHATCA TEOPETUYECKME MOMOXEHUSA KypCa,
3aHATUSA oby4yatomecsi paboTalT C KOHKPETHLIMU CUTYaLMSIMU, OBNAgEBAOT HaBblikaMu
cbopa, aHanmsa n 06paboTkm MHpopMaLMM AN NPUHATUSA CaAMOCTOATENBHbIX
peLUeHNiA, HaBbIkaMn NOATOTOBKM MHAOPMALIMOHHBLIX 0630POB U aHaNUTUYECKNX
OTYETOB MO COOTBETCTBYIOLLEN TeMATMKE; HaBblkaMu paboTbl B MarnbIx rpynnax.
MoaroToBka k nabopaTopHbIM 3aHATUAM NpeanonaraeT creayowmne Buabl paboT:
. paboTa C KOHCMEKTOM JEKLWN;
e  paboTa c METOOUYECKMMMU YKa3aHUSIMU K TabopaTopHbiM paboTam.

CamocTosiTenbHas PacLumpeHune v 3akpenneHue 3HaHuin, yMEHUI U HaBbIKOB, YCBOEHHbIX Ha
paboTta ayOMTOPHbIX 3aHATUAX NYTEM CaMOCTOATENbHOM NPOPaboTkM y4eOHO-METOOUYECKNX
mMaTepuanoB no AUCLUNIVHE U APYTUM UCTOYHMKaM UHGOpMaLMK; odopmIieHme
nabopaTtopHbIx paboT, ¢ ydeToM TpeboBaHUM NPUBEOEHHBIX B METOANYECKUX
yKasaHusax K nabopaTtopHbiM paboTam, BbIMOSTHEHNE KOHTPOITbHOM paboThl (3/0).

CamocTtosTenbHas paboTa BbINOMHAETCS UHAMBMAYANBHO, a TaKkKe MOXeT
NpoBOAUTLCS MOA PYKOBOACTBOM MpenogaBaTensi.

lMpopaboTka HopMaTuBHbIX AoKymMeHTOoB: TOCT 12.3.033-84, TOCT 12.3.001-85,
FOCT 12.1.041-83, TOCT 12.1.019-79, FOCT 12.1.047-85, TOCT 12.1.029-80,
FOCT 12.1.038-82, TOCT P 12.4.200-99, OCT 12.1.024-81

Mpn NOAroToBKE K 9k3aMeHy HEOOXOAMMO 03HAKOMUTLCH C NEPEYHEM BOMPOCOB,
npopaboTaTb KOHCMEKTbI NEKUUA 1 NabopaTopHLIX 3aHSATUA, peKOMeHOYEMYHO
nuTepaTypy, NONYy4YUTb KOHCYNbTAUMIO Y NpenofaBarens.

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasatenen M KPUTEPUEB OLIEHMBaHWSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLUMIA Ha 3Tanax ux cpopmmpoBaHus
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METOAOB U CPEACTB.

3. BeinonHsaeT obecneyeHne 6e3onacHoOCTH
00ObEKTOB pPa3nNMYHOro xapakrepa
(NMpoM3BOACTBEHHbLIX, 9KOMOrMYECKNX
CUCTEM, HaceneHHbIX MyHKTOB 1 Op.) B
LUTATHbIX N Ype3BblYaMHbLIX CUTyaLUsIX B
pamkax NpuodpeTeHHON B By3e
npogeccnoHanbHON KOMNEeTEeHLUN.

Koa HanmeHoBaHue MpencraBneHne
KOMMeTeHL MM - OLeHOYHOro OLIEHOYHOro
MokasaTenu oueHMBaHWUS KOMNETEHLMIA

(aTan ocBoeHuUs) cpencTtea cpencTea B choHae

OK-9 (1,2,3) 1. [IeMOHCTpUpyeT OCHOBHbIE MPUEMBI Bonpocbl ans MepeyeHb
nepeoy NOMOLLUY, METOAbI 3aNThI B YCTHOTO BOMPOCOB K
YCINOBUAX Ype3BblYaMHbIX CUTyaUnin cobecenoBaHus 3K3aMeHy
2. OpreHTUpyeT B OCHOBHbIX NPAKTUYECKMX (22 Bonpoca)
BOMpOCax NPeBEHTMBHOM U akTyasnbHOW
3aLUMTbI MOAEN, HaCENeHHbIX MYHKTOB, MpakTnyeckue
NPOU3BOACTBEHHLIX, 3KONOTMYECKUX CUCTEM MpakTnyeckoe 3agaHns
N OpYrux BaXKHbIX OOBEKTOB B LUIMPOKOM 3apaHue (29 3apaHun)
CNeKTpe CUTyaLMin MUPHOTO Y BOEHHOTO
BpeMeHu
3. NcnonbayeT TeopeTnyeckme 3HaHUs no
3almTe NPoOU3BOACTBEHHOIO NepcoHana u
HaceneHus oT BO3MOXHbIX nocneacteun YC

MK-7 (2) 1.XapakTepn3yeT OCHOBHbIE MpaBuna Bonpocbl ans MepeyeHb
TEeXHUKM Be3onacHOCTW, NPOM3BOACTBEHHON YCTHOTO BOMPOCOB K
caHuTapuu, noxapHon 6e3onacHoCcTn u cobecenoBaHus 3K3aMeHy
HOPM OXpaHbl TPpyAa Ha NpeanpusaTusX, (36 Bonpocos)
NPoOn3BOACTBEHHOW N TPYL0BOM
OVCUMNITUHBI MpakTuyeckue
2. OcyLLecTBNsET pelleHne 3agay 3awmThbl MpakTnyeckoe 3agaHns
06BEKTOB C UCMOMNBb30BAHNEM U3YYEHHbIX 3afjaHve (29 3apgaHun)

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpuTepuu oueHnBaHnsa c)opMMpOBaHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnBaHns cdhopMMPOBaHHOCTM KOMMETEHLIMIA
TpaguLNOHHON
Likane YcTHOe cobecenoBaHue MpakTnyeckoe 3agaHve
O6yuwatoLmmncs gaeT NonHblw, Ob6y4alowmmnca 4eMOHCTpUpYeT NpaBunsHoe
ncYepnbiBaloLWnii OTBET, NOHMMaHWe YCNoBUS 3aga4u, BnageHue
nokasblBaoLLUA BCECTOPOHHEE U HaBblkaMW ero aHanmaa, BbIbopa HY>KHbIX
rnybokoe 3HaHNe OCHOBHbIX 3aBMCMMOCTEN ONS ee peLleHus], 3HaHne

OTNUYHO 3aKOHOMepHoCTew B obnactu pasaMepHocTeN U3NYECKMUX BENMUYNH.
n3y4yaemown TeMaTuku. Monyynn npaBuIbHBLIN OTBET U MOXET €ro
TBop4eckun nogxon u NpUMeHeHne WHTEpPNpeTUpoBaTh.
3pyaNLMM B U3TTOXKEHMMN Y4eBOHOro
MaTepuana.

O6y4atowmmncs nokasbiaeT O6y4aowmmnca 0eMOHCTPUpPYET A4OCTaTOuHOe
[OCTaTOYHbIV YPOBEHb 3HAHWN NOHMMaHWe yCrnoBus 3agayu, BnageHue
3aKOHOMepHOCTeN B obnactu HaBblkaMW ero aHanmaa, BbIoopa HY>KHbIX
n3y4yaemown TeMaTUKK, OPUEHTMPYETCA | 3aBMCMMOCTEN ONS ee peLleHuns, 3HaHne

B OCHOBHbIX MOHATUAX U pa3MepHocTeln n3NYECKNX BENMNYUH.

XOpoLlo onpefeneHnsix; yCBou OCHOBHYO Monyynn npaBuIbHLIA OTBET, HO UCMNbITLIBAET
nuTepatypy; gonyckaet 3aTPYAHEHUSI C ero nHTepnpeTaumen.
He3Ha4MTenbHble OLWMOKM NpKU OTBETaX
Ha BOMpPOChI 3K3aMEeHaLMOHHOIO
funerta n gononHUTENbHbIE BONPOCHI
npenogasartens.

yHOBRETBO- O6y4arowmmncsa nokasbiBaeT 3HaHNS O6y4aowmmncs BHUKAeT B CMbICIT YCITOBUS
y4yebHOro matepmana B MUHUMarnbHOM | 3adayu, NOHMMAaeT MMaH ee peLUeHus,
PUTENBHO o6beme, 6e3 yrnybrneHus B O[IHAKO, HE MOXET B MOJIHOM Mepe
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n3y4aembli MaTepumar; 3HakoMm C peanu3oBaTb ee pelleHune. 3HaeT
OCHOBHOW NTepaTypon; gonyckaeT pas3MepHOCTU (ON3NHECKMUX BEMNUYNH.
CyLLECTBEHHbIE OLIMOKM B OTBETE Ha
3K3ameHe.
O6yLwaroLwmincst He NoHUMaeT O6y4arowmmnca He MOXeT NpoaHanM3nMpoBaTh
NnocTaBfiEHHbIX BOMPOCOB; ycroBue 3agayv, HameTUTb MIaH ee
MII0XO OPUEHTUPYETCH B OCHOBHbIX peLleHus, BbIbpaTb 3aKOHOMEPHOCTU U MITOXO
MOHATUAX W onpegeneHunsx; Nnoxo opveHTUpyeTCcsi B PU3NYECKUX BENTMUMHAX.
3HaKoOM C OCHOBHOW NuTepaTypom; MpepncraBneHue Yyxon paboTbl, OTKas oT
[orMyckaeT Npu OTBETE Ha 3K3aMeHe BbINOSIHEHUS 3a4aHKsA
HeynoBNeTBO-

CYLLLECTBEHHbIE OLLUNOKM N HE MOXET

pUTENBLHO YCTPaHUTb UX AaXe Nof PYKOBOACTBOM
npenogasaTtensi.
MonbiTKa cnUcbIBaHWsi, UCMONb30BaHNS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB WK NOfb30BaHne
NnoACKasKon Apyroro Yyeroseka.

* CywyecmeeHHble oWwubKu — HedocmamoyHas ai1ybuHa U 0CO3HaHHOCMb omeema (Harpumep, cmyOdeHm He CMo2
npuMeHuUmbs meopemu4yeckue 3HaHus1 Ornsi 06bsICHeHUs si8reHUl, 0718 yemaHOo8eHUs NPUYUHHO-C1e0CMBeHHbIX C8s13el, CpasHeHUs U
Knaccugukayuu sseneHud u m.o.).

* HecyuwjecmeeHHble owubKu — HeroHoma omeema (Hanpumep, ynyweHue us uda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18eHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE
npu HegHUMamesbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UM UHble MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUN,
YMEeHUM’, HaBLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKkTepusyrouwme atanbl POpMUpOBaHUs
KOMMeTeHUuun

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMMU C YCTAaHOBJMIEHHbLIMU 3TanamMu
dopMmUpoBaHUsA KOMNEeTeHUMH

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 O6uiee npeactasneHne o Hayke BXX[1 n ee 3agavax 1
2 O6uwee npencraBneHne o peweHnn sagad BX[ 1
3 IMoHATNE 06 OLEHOYHbIX NapameTpax 1 Hopmax 6e3onacHoCTH 2
4 OTHOCUTENBHOCTbL NOHATUS Be30NacHOCTU. YPOBHU 6e3onacHOCTU 2
5 OueHka 6e30nacHOCTM C MICNONb30BaHNEM JOBEPUTENBHOIO MHTEpBana 2
6 Ob6ecneyeHne 6e30MacHOCTM Ha NPeANPUATUAX 2
7 MoHaTue 06 akonorndeckon 6esonacHocTn. OUEHOYHbIE NapaMeTpbl 3
8 MpoekT HopmaTMBOB NpefensHO AonycTuMbIX Bbibpocos (MOB) 3
9 MpoekT HopmaTmBoB NpefensHo gonyctumMblx copocos (MOC) 3
10 IMpoekT HopmaTnBoB 06pa3oBaHNA OTXOA0B U NIMMUTOB Ha nx pasmeLleHue (MHOOJIP) 3
11 Mpoueaypa oLeHKU BO3AeNCTBUS Ha okpyxatoLlyto cpeny (OBOC) 3
XapakTepucTtuka v oLleHKa MCTOYHMKA BpeQHOro BeLLecTBa B NPON3BOACTBEHHOM 4
12 nomMeLieHnn
13 | OueHo4Hble NapaMeTpbl BO3AENCTBUS BPeAHbIX BELLECTB Ha YeNoBEYECKUIN OpraHmuam 4
OCHOBHbIE MepPONPUATUA AN NPpeaoTBpaLLeHns U YMeHbLUIEHWS1 BO3AEUCTBUSA BPeaHbIX 4
14 BELLeCTB Ha Yyenoseka
15 [MoHATHE O MUKpOKNMMaTe 5
16 OueHOo4YHbIe NapameTpbl MUKPOKNMMaTa 5
17 | HopmaTtuBHbIe OrpaHMYeH1s napamMmeTpoB MUKpPOKNMMaTa 5
18 | VisamepeHre napameTpoB MUKPOKNUMAaTa C NOMOLLbIO NcuxpomeTpa AccMaHa 5
19 M3mepeHune pacxoaa Bo3gyxa 5
20 | NamepeHwne TemnepaTypbl CTEKNAHHLIMU PTYTHLIMU TEPMOMETPaMU 5
OCHOBbI KONMYECTBEHHOIO OLleHUBaHUSA YpOBHS 6e3onacHocTu, obecnednsaemMoro 5
21 0611e00MeEHHO BEHTUNALIMEN
22 | OueHka 6e3onacHoCcTM paboTbl MECTHOW BEHTUNAL MK 5
23 | OnacHOCTb BO3AENCTBUS NbIN Ha OpraHn3m Yernoseka 5
24 MoHsATMe o wyme. OueHoYHbIE NapaMeTpbl Wyma 6
25 | BosgencTsume wyma Ha vyenoseka. Metoabl 60pbbbl € LIYMOM 6
26 | YacToTHasa xapakTepucTvka BO34eNCTBUSA LLyMa Ha YenoBeka (KpMBbl€ paBHOM FPOMKOCTM) 6
27 | AMnnutygHas xapakTepucTuka Bo34encTBus Lyma Ha YenoBeka (oTHowleHue Bebepa) 6
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28 | HopmaTunBHbIE OrpaHMyeHst YPOBHSA 3BYKOBOrO AaBrieHUs. 6
29 lMoHAaTne o Bnbpaummn, ee Buabl 6
BospgencTtene BuGpauuun Ha opraHuam Yyenoseka. Metoabl CHUXEHUS BO3AENCTBUS 6
30 BMbpaLmm Ha Yenoseka.
31 HopmunposaHue Bo3aencTeums Bubpaumm 6
32 [MoHATHE O cBETE M ero BO3AENCTBUM Ha YeroBekKa. 7
33 OCHOBHbIE OLIeHOYHbIE NapameTpbl OcBeLleHns (POTOMETPUYECKNE BEMMUYNHDI) 7
34 | OcHoBHble TuMbI OCBeLLeHUs. LIBeToBasa Temnepatypa 7
HopmunpoBaHue pacnonoxeHuns CBETUMbLHUKOB B paboyem nomeLLeHnu. 7
35 | Ctpobockonmnyeckun agpdpekT. PasHOBMAHOCTM namn
36 | 3aBMCMMOCTb CBETOBOIO OLLYLLIEHUSA OT OJIMHbI BOMHbI (CNeKTpanbHas BUQHOCTb) 7
37 Hopmbl 6e30NacHOCTU MO OCBELLEHUIO 7
OueHOo4YHbIe NapameTpbl BO34ENCTBUS SNEKTPMUYECKOro Toka. Cnocobbl 3alnThbl OT 8
38 NnopakeHMs1 ANEeKTPUYECKUM TOKOM
39 BosgencTene anekTpn4ecKoro Toka Ha YyenoBeka 8
40 HopmaTuBHbIe orpaHMYeHns BO3OENCTBUS ANIEKTPUYECKOro Toka 8
41 OnacHOCTb NOpPaXXeHUs1 ANEKTPUYECKMM TOKOM 8
42 [MoHATWE O 3alMTHOM 3aHyNeHun 8
43 [NoHATME O 3alMTHOM 3a3eMIeHNN 8
44 | OnacHOCTb MPUKOCHOBEHMS K CETU C N30NTMPOBAHHOW HEWTparibio 8
45 | OnacHOCTb MPMKOCHOBEHMS K CETU C 3a3€MJIEHHOW HENTPaIbIO 8
46 | OnacHOCTb KOPOTKOro 3amblkaHus dasbl Ha 3emITko Npu obpbiBe NpoBoa 8
47 [MoHATME 0 Ype3BblHanHbIX U KCTPEeMarnbHbIX CUTYyaUUsX, aBapusx N KatacTpodax 9
MnaHnpoBaHne MeponpuaTUR NO NpefoTBpaLLeHnio U nukemaaumm YC Ha 9
48 NpPOV3BOACTBEHHOM 0ObEKTE
49 OpraHusauuns onoselleHus B cnyyae YC 9
50 | »KnusHeobecneuveHune HaceneHus B HC 9
51 | Teppopusm Kak peanbHas yrpo3a 6e30nacHOCTM B COBPEMEHHOM obLecTBe 9
52 Pagwauusa TepmuHbl u onpegenernsi. OLieHOYHbIE NapameTpbl BO3AENCTBUS paamaumm 10
53 OueHOo4YHbIE NapamMeTpbl BO3AENCTBUS paguauum 10
54 PaanoakTveHbIN pacnaj u agepHble peakumm 10
55 HopmunpoBaHue BO34eNCTBUS pagnoakTMBHOrO 06ryvyeHuss Ha YernoBeka 10
WoHnsauus BellecTtBa. VloHusupytoLee nanyvyeHme. ICTOYHUKM NMOHN3NPYIOLLLETrO 10
56 nany4vyeHus
57 Bosgencrane MOHU3MPYIOLLErO U3Ny4yeHnst Ha YeroBeka 10
58 BHyTpeHHee W BHelLLHee BO3AENCTBUE MOHMU3UPYIOLLEro U3nyvyeHns Ha YenoBeka 10

10.2.2. BapmaHT TUNOBbIX 3afaHUN, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU 3Tanamm
cdhopMmupoBaHMsa KOMNeTeHUUN

Ne

/n Ycnosust TUNOBLIX 3a4au Oteet

1 Onpenenntb 3PEKTUBHOCTDL 3aHYIEHUS, ecnu | = Ug: (Ry+ Ros + Rnt+ Ro)
3awmTa anekTpoaBuratens BbINOMHEHa roe:
npegoxpaHnTensaMm C TOKOM MflaBKOW BCTaBKK | —Tok, A
50A. ConpotusneHue netnu dasa-Hynb — 1,5 Om. Ug — dpasHoe HanpsxeHue, B
(ConpoTtnBneHue Yenoseka NpUHATL pasHbiM 1000 Ry — conpoTuBneHne yenoseka, Om
Owm) Ros — conpoTtuenexme obysu, Om

Rn — conpoTtuneHune nona, Om

Ro — conpoTtuBneHue 3asemnexns, Om

Ecnu yenoBek, umeeT Ha Horax
TOKOMpPOBOASLLYI0 06yBb (CbIpyto UIK
noaduTy0 MeTannMyeckMMm rso3gsamu) u
CTOUT HEMOCPEACTBEHHO Ha ChIpPOW 3emIie
UNM Ha TOKOMPOBOAALLEM (MeTanIMyeckom)
nony (unu Ha 3aseMreHHON MeTanIN4YecKkomn
KOHCTpyKLMKM). B aTOM cnyvae Ros = 1 Rn=0.

O6bIYHO COMPOTMBIIEHNE 3a3EMIIEHNS
HernTpanu (Ro) BO MHOro pa3 MeHblLUe
conpoTueneHus Tena venoseka (Ru) 1 He
npesbiwaeT 10 OM, UM MOXHO NpeHebpeyb.

1.1=220: 1000 = 0,22A (220 mA)
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1.1=220:1,5=146,7A

CpaBHeHue 3TUX BENUYMH NokasblBaeT, YTo
Yepes NPoBO[ 3aHyNeHnsa NOMAET TOK B
146,7/0,22 = 666 pa3 6onblue, 4eM Yepe3s
yernoBeka.

lMockonbKy BCTaBka npegoxpaHuTens
paccunTaHa Ha Tok 50 A, ToO OH neperopuT u
OTKMOUNUTCS NUTaHue. NoaTomMmy MOXHO
cAaenaTb BbIBOA, YTO 3aHyreHne
3 PEKTMBHO.

B cnyuae, korga 4yenoBek MMeeT Ha Horax
HenpoBoasLLyto obyBb (Hanpumep,
ON3aneKTpuyeckme ranoLum) n CTouT Ha
N30NMPYIOLLLEM OCHOBaHMM (Hanpumep, Ha
OepeBsIHHOM nony), To NpuHumast Ros= 45000
Owm 1 Rn=100000 Owm, Toraa

I= 220 : (1000+45000+1000000) = 0,0015 A
(1,5 mA)

OTOT TOK He onaceH Ans YenoBeka.

B genctBuTenbHbIX YCOBUSAX
ananekTpuyeckasi obyBb 1 nsonupyrowme
OCHOBaHus 06r1agatT 3Ha4YMTENbHO
GonNbLMMK CONPOTUMBIIEHMAMU, U TOK,
npoxoaswmi YyenoBseka, byaeT elwé MeHbLue.

B nomeleHnn Oyxrantepun nnowaabio 8x4
noaBeLleHo 4 namnbl HaKanMBaHWUS MOLLHOCTbIO
60 BT. [NponssecTn pacyeT OCBELLEHHOCTU B
noMeLleHnmn (MeTo yaenbHON MOLLHOCTH).

O6Lwasa MoLWHOCTb M3ny4veHus namn 60 x 4
=240Bt

Mnowanb nomelleHns 8 x 4 = 32 m?

MoluHocTb Ha 1mM2= 240 : 32 = 7,5 BT.

OnpenennTtb KONMYEeCTBO HEOOXOAUMbIX CPeACTB
NoOXapoTyLUEHWUS!, KOTOpbIE AOMMKHbI BbITb
pa3MelLleHbl Ha TEPPUTOPUN COBX03a, ECININ TaMm
HaxoaaTtcs: 1. MexaHn4veckasa mactepckas
nnowwaabto 1000 m2. 2. 3epHoTok nnowaasto 800
Mm2. 3. [lepeBoobpabaTbiBatolas MacTepckas
nnowapaesto 300 M2. 4. Cnyxe6Hble NOMeLLEeHUs —
200 m2.

n=mo XS, rae:

n— Tpebyemoe KONM4ecTBo OrHeTyLLIMTenen

Mo— HOPMUPOBAHHOE YMCIO
orHeTtywmtenen (ans mactepckon 1 Ha 50
m?2).

S— nnowaab NoMeLleHns

1.n=1 x 1000/50 = 20 (no 50% OTr1-5 n OY-
5)

2.n=1 x 800/200 = 4 (1 Ha 200 m?>—
HOPMUPOBAHHOE YMCI10)

3.n=1x 300/100 = 3 (1 Ha 100 M~
HOPMUPOBAHHOE YMCHO)

4. n=1 % 200/200 = 1 (1 Ha 200 m>—
HOPMUPOBAHHOE YMCIO)

Mo HopmaTuBaM Ha 3epHOTOKY MOMOXEHO
nmeTb Ha 50 m? 1 6ouky 2001 ¢ Bogow 1 2-4
Beapa. Bcero Heobxoammo 800/50 = 16
bouek 1 16 x 2 = 32 Begpa.

[ns 30aHnin n coopyXeHui 3anac BoAabl Ha
TyLleHune noXxxapa COCTaBWT:

Qn =3,6q x tn, roe:

Qn — pacyeTHbI 06BbeM Boapbl Ha 1 noxap B
M3

g — pacyeTHbIV pacxop Boabl (11/C) — NPUHAT
5n/c

th— MPOJOIMKUTENBHOCTL TYLLEHUSA NoXapa —
npuHATO 3 Yaca

Qn=3,6x5x3=54m3

[ns HapyXHOro NOXapoTyLLEeHNs pacxos
BOAbl NPUHAT 105/c n odwmit o6beM BoAbl Ha
TyLleHMe BHYTPEHHErO M BHELLHEro noxapa
cocTtaBuT 54 + 108 = 162 m3.

Kpome 3Toro Ha TeppuTopmmn Kaxkaoro
obbekTa pasmMeLlaloT NoXapHble LWNThI,
OCHallleHHble: nomamu (2), 6arpamu (3),
Tonopamu (2), nonatamu (2), SLWKK C NECKOM,
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NecTHULA Ha Kaxxaoe 3aHue.
Cymmupys Bce, nony4um Tpebyemoe
OCHallleHue.
4 OnpenennTtb KONMYECTBO BO3ayXa, KOTOPbIV K=L:V,
HeobX0AMMO yaanuTb U3 BbITSXKHOIO LWkada, roe:
nuMmetoLLero pasmepsl npoeMHoro okHa 0,8 x 0,8 m K — kpaTHOCTb BO34yxo00MeHa, Yt
npu BbINOMHEHUN paboT ¢ ammuakom. OueHuTb L— Npon3BOAMTENBHOCTb BEHTUNALMN, M3/Y
KpaTHOCTb BO3ayxoobmeHa Ans 3Toro crnyvas, V— o6beM nomMeLlleHus, m3
ecnv o6beM BbITSXKHOTO Wkaga = 6 m3, MOK L=G: (gngk-Qnp), rae:
aMmmmnaka — 20 mr/ m3. G— CKOpPOCTb BblAENeHUs BpeHoro
BeLlecTBa (Mr/4)
gnok— MNAK BewecTtBa
grp— MNAK cdakTnueckas.
MpUHATO coaepxaHne BPeaHOro BeLlecTBa
(ero koHueHTpauus) B Bo3gyxe 30% ot
ypoBHs IMAOK).
G=Vx3600 : S= 6x3600 : 0,64=33750 m/c=
9,4 M/M
gnp =20 x 0,3 = 6 mr/m3
L=9,4 x(20-6)=131,6 M3
K=131,6:6=2241
5 OueHUTb oNacHOCTb NPUKOCHOBEHMUS YeroBeka K Mpn conmxkeHun kpaHa ¢ nposogom J19T1
3a3emneHHoMy (Rsr=10 OM) kopnycy kpaHa, 3HaveHue Toka 0aAHOda3HOro 3aMblKaHUst Ha
paboTatoLlero B 0OXpaHHOM 30He Bo3ayLuHon J19r1 3eMIo onpegensieTcs BenniymHammn asHoro
C HOMUHanNbHbLIM HanpsbkeHnem U = 380 B, ecnn Hanps)keHus TpaHcopmaTopa u
HelTparnbHasi ToYka NUTAOLLErO JIMHUIO COMPOTUBIEHUS 3a3EMINSAIOLLNX YCTPOWUCTB MO
TpaHcdopmaTopa 3azemneHa Ran (puc. 1.). y dopmyne:
s £ I. = Uiﬂﬁ
[s} 3 1
T Ran + RSN
roe Rsn — conpoTuBreHne HenTpanu
TpaHcdopmaTtopa; Rsn — conpoTveneHve
R3N Kopnyca KpaHa (ConpoTUBIEHNSAMM
7 TpaHcgopmaTopa 1 npoeogos JIOI MoXHO
Puc. 1. Cxema aBapuinHOro pexuma npu npeHeGpeub),
cOnKeHnn cTpernbl KpaHa ¢ nposoaom J19r1 220 157
ST T RN
HanpsikeHne kopnyca KpaHa OTHOCUTENBHO
3emnu onpegendeTcs no opmyne
Uys = I3 Rqp,
Uiz =15,7-10 = 157 B.
MpoaomKNTENBHOCTL CYLLLECTBOBAHMS
aBapUNHOro pexnMa HU4YEM He orpaHudeHa,
PEXMM OMNaceH C TOYKN 3peHs
3NeKkTpobe3onacHoCTH.
6 OueHNTb ONacHOCTb NMPUKOCHOBEHWST YENoBEKA K Tok ogHOha3HOro 3aMblkaHUs Ha 3eMIo
3a3zemneHHomy (Rsn = 15 Om) kopnycy KpaHa, onpegenseTtcsa no gopmyrne:
paGoTaloLlero B 0XpaHHol 30He Bo3ayLuHow 1AM 220
C HOMUHarnbHbIM HanpsbkeHrem U = 380 B, ecnu I3 = 15:4 116 A
HelTparnbHasi ToYKa NUTALEro JIMHUIO :
TpaHcdopmaTopa 3aszemneHa Ran=4 Owm. Uz = IsR3n,
U= =116-10 =116 B
MpoOoMKNTENBHOCTL CYLLLECTBOBAHMS
aBapUNHOro pexnMa HU4YEM He orpaHudeHa,
PEXMM OMNaceH C TOYKN 3peHuns
3neKkTpobe3onacHoCTH.
7 Onpenenvtb HeOOXoanMMOoe KONMYECTBO Nlamn O6Lee paBHOMEPHOE UCKYCCTBEHHOE
ONsl OCBELLEHNs1 KOHTOPCKOro MoMeLLeHns OCBeLLEeHNe ropn3oHTanbHon paboyen
pasamepom 5 x 5 M. [1na ocBeLleHns UCMNONb3YITCHA | NOBEPXHOCTU paccyuThiBaeTcs No opMmyne:
rasopaspsigHble namnbl J14 80 (MowwHOCTb namnbl = EnxSxZxka,
— 80 BT). BoicoTa nogBeca cBeTunbHMKa — 3 M. roe ®x — CBETOBOM NOTOK (1IM)
KoadpumumeHT 3anaca = 1,3. Ew — HOpMupyemasa MuHumansHas
Hopmupyemasi MUHMManbHas OCBELLEHHOCTb — ocBeLeHHocTb no CHul 23-05-95 (2001k).
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200 nk. KoadduumneHT HepaBHOMEPHOCTH
ocselleHns (1,1-1,2).

S — nnowagbs oceBeLaemMoro
nometueHms (M?)

Z — K09 PMUNEHT HEPABHOMEPHOCTHU
ocBellenus (1,1-1,2)

ks — koadbbmumeHT 3anaca

@« =200 x 25 x 1,1 x 1,3 = 7150 nm.

3Has Pxno FTOCT 2239-79 onpepensiem
MoLlHocTb namnbl. 1 namna 80 BT.

Ho T.K. OCBeLLEeHHOCTb 3aBUCUT OT BbICOTbI
CBETUNbHKKA, BBOAMM MONPaBOYHbIV
KoadppumumeHT

i = AB/{H(A+B)},

roe:

i- KO PULMEHT MCNONB30BaHUS CBETOBOIO
noToka

A WnpuHa nomeLLeHns

B — anvHa nomeLyeHns

H — BbicoTa nomeLLeHns

i=5x5/3x(5+5)=0,83

CnepoBatenbHo haktudeckmi k= 7150 x
0,83 = 5934 n ana HopMmansHoON
OCBELLEHHOCTN HEOBX0ANMMO NOCTaBUTb 2
rasopaspsigHble namnsl J11 80.

10.3. MeToanyeckue matepuansl,

onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BriageHui (HaBbIKOB U (Unu)
NPaKTU4YeCKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLwmx 3tanbl POpMUPOBaHUSA KOMNETEeHLUN

10.31. YcnoBus ponycka obyvaloleroca K
aKkageMuU4ecKon 3al0/NKEHHOCTH

choavye JK3amMeHa M

nopsaoK nuKBugaumm

MonoxeHne O NPOBEAEHWM TEKYLLEro KOHTPOSNs YCMNEBaeMOCTW U MPOMEXYTOYHOW aTTectauuu

obyuvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauum No AUCLUUNINHe

YCTHadA X NnMCbMeHHasaA KOMMNbOTEPHOE TECTUPOBaAHNE nHas*

10.3.3. Oco6eHHOCTU NPOBeAeHUA IK3aMeHa

B 6unete TpwW BOMpoca: ABa BOMNpoca TeoOpeTUYHECKMX N OONH — TUNOBaA pacv4eTHada 3agada.

Ha noaroToBky Aaetcs He 6onee 45 MUHYT.

Mocne aToro CTyAEHT OoTBeYaeT npenogaBaTtersio Ha BOMNpPOChI buneTa.

MpenogaBaTtenb, AN YTOYHEHWUS  rNyGUHbI

oBllageHund mMmaTtepuanom, Bnpaee 3adaTtb

[AOMOJSTHUTENbHBIA BOMPOC MO NPOWAEHHOMY 32 CEMECTP KypCy.
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