MuHucTepcTeo 06pasosanus v Hayku Poccuiickon defepaliy

- depepanbHoe rocypapcTeeHHoe BiogxeTHoe o6pasosarensHoe yupexaeHue sbiclero o6pasosaHus
«CaHkT-TleTepByprckuii rocyAapcTBEHHbIN YHUBEPCUTET NPOMBIWNEHHBLIX TEXHOMOMMI 1 Au3anHa»
BbICLIAA WKONA TEXHONOIM

*

e N
%

PABOYAS NPOrPAMMAACLIMMIUHI

B1.5.04

{uHBeke ducyuniimsl)

BesonacHocTb XKU3HeOeATeNnsHOCTH

(Haumerosarue GUCYUNAUHbY)

OxpaHbl OKpyX@toLuei Cpeabl # PAUNOHANBHOTO UCTIOMb30BaHNS NPUPOAHLIX
Kadenpa: 31 pECYPCOB
Kod

(HaurerosaHue kaghedpbl)

Hanpasneuue nogrotosku: _13.03.01 TennosHepreTka U TennoTexHuWKa

Mpogunb nogrotoeku: _MNPOMbILLNEHHAA TENNO3HEpreTUka

Yposetb obpasosanua: Bakanaspuar

Mnan yye6HOro npouecca

Cocrasnsiowue ydeGHoro npouecca oé)y::iie O:’é;f::::‘? - 0%33::3:.
Bcero 144 144 144
KoHTakTHas paBota AyauTopHbIe 3aHATUA 72 36 14
obyualolWwuxca ¢ npenoaaearenem Nekuum 36 18 6
no BuAaM y4ebHbIX 3aHATHNH
H.CENOCTORTerisHaS PABOTA JlaBopaTopHble 3aHATUA 36 18 8
obyuatowmxcn MpakTuyeckue 3aHATUA
(acsi) CamocTosTensHas pabota 36 72 121
e MpomexyToyHas aTrecTauus 36 36 9
Ok3ameH 5 7 - 7
®opMbI KOHTPOSTA N0 CemecTpam | Saver
(Homep cemectpa) KouTponbHas pabota 7
O6wWas TpYA0eMKOCTL ANCLMMNMHDI (3a4eTHbIE €ANHWLbI) 4 4 4
GopMa obyueHHs: Pacnpenenenue saqeTHbIX 8AMHUL TPYAOEMKOCTY N0 cemMecTpam
1 2 3 4 5 6 7 8 9 10
Ounas 4
OyHo-3a04Has 4
3aoyHas 4

Cankr-leTepbypr
20 ijQ



Pabouas nporpamma gucumnnuHel co
rocyAapcTBeHHbIM 06pa3osaTens
MO HanpaBneHuo noaroTosky 13,

CTaBneHa B COOTBETCTBUM ¢ thenepansHbim
HbIM CTaH4apToM BbicLuero oBpasosaHus
03.01 TennoaHepreTuka un TEeNNoTexHuKa

Ha ocHoBaHum yueBHbix nnaHoe Ne  b130301-234

v130301-4
z130301-234

OxpaHbl okpyxaioLeii ¢
Kadbeapa-paspaboryux: NPUPOAHLIX pecypcor

Sasesylowuit kadbenpoit:  Llanosa 0.A. M
sz/

COIrNACOBAHMUE:

PEAbl U paunMoHansLHoro ncnonb3oBaHus

Beinyckarowas Kacheapa: Tennocunosbix YCTaHOBOK W TENNOBbIX ABUraTenei

(HaumerosaHue Kaghedpe)

3aseayoLmit kadbegpoii: KoHoearnos [1.H.

-

{%fsase,qywmem, noAnuce)
MeToauyeckuit otgen: CmupHoBa B.I", ﬁ

= "X&I#0. compydnuxa omdena, nodnucs)

BbinyckatoLas kacpeapa: _MpoMbilLNEHHOl TENNO3HEPreTHky

(HauMeHosaHue kaghedpsi)

3aBeayrowuii kadegpoit:  CmopoamH C.H. é e

(®.1.0. 3aseayrowero, noanuck)



1. BBEOEHMUE K PABOYEN NMPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaeMon AUCLMNNUHbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBas ObsnasartenbHas I:I JononHuTensHo

Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb KOMMeTeHUUM oby4varwllerocs B obnacTu 3HaHUM O TEOPETUYEeCKUX OCHOBax W
npakTu4ecknx meTogax obecneveHms 6€30MacHOCTN OO BLEKTOB.

1.3. 3agaum gucumnnuHbl

e MoflyyeHue cTygeHTamu HeobXOAMMbIX MpeacTaBneHui o npobneme 6e30MacHOCTM Kak OOHOW K3
OCHOBHbIX Npo6GriemM pasBuTUS LMBUNIN3ALMM

e  O3HaKOMIEHWe CTYAEHTOB C COBPEMEHHOMN HayKkon o 6e3onacHoCTM 06bEKTOB, €€ PONnbio U MECTOM B
cucteMe MNpoBNeEMHbIX U NPEAMETHbIX HayK, XapakTepom CBA3EW C €CTECTBEHHBLIMWU, TOYHbIMMU,
TEXHWYECKMMM W APYrMMK OBnacTsaMU 3HAHWIA, €€ OCHOBHbLIM MOHATUAHBIM U METOAONOMMYECKUM
annapaTtowm;

e M3yYyeHMe MNpPaKTUYECKMX BOMPOCOB MPEBEHTMBHOW W akTyanbHOW 3aluTbl NtoAel, HaceneHHbIX
MYHKTOB, NMPOW3BOACTBEHHbIX, 3KONOMMYECKNX CUCTEM U APYIMX BaXKHbIX OOHLEKTOB B LLUMPOKOM CMEKTpe
CUTyaLuUiA MUPHOrO U BOEHHOTO BPEMEHM.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHus No AUCLMNNINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMy OCBOeHUsi o6pa3oBaTenibHOW NporpamMmmbli

Koa
OTan ¢opmmpoBaHus
KOMneTeHuun dopmynupoBka KoMneTeHL MM
. 12,3
OK-9 CnocoBHOCTbO UCMONb30BaTh NPUEMbI NEPBON MOMOLLM,
MeToAb! 3aLMTbI B YCNOBUAX YPE3BbIYANHbIX CUTYaLUI

MnaHupyemblie pe3ynbTaTbl 00y4eHUs

3HaThb:

1) OCHOBHbIE METOAbI 3aLLNTEI NPON3BOACTBEHHOrO NepcoHana u HaceneHnsa OT BO3MOXHbIX MOCNeaCTBUi
aBapwuii, kaTacTpod, CTUXUHbIX 6eacTBui

2) OCHOBHbIE MPMEMbI NEPBOM MNOMOLLM, METOAbI 3aLUUThI B YCINOBMSAX YPE3BbIYANHbIX CUTYaLMI

YMmeTb:

1) pewatb 3agaym 3alnTbl NPON3BOACTBEHHOIO NepcoHarna U HacerneHus oT BO3MOXHbIX nocneacteun YC
Bnapets:

1) NpakTUyYeckMMmM BONpPOCaMun NPEBEHTMBHOM U akTyanbHOWN 3aLUUTbI N0AEN, HACENEHHbIX MYHKTOB,
NPON3BOACTBEHHBIX, AKONTOMMYECKUX CUCTEM M OPYINX BAXKHBIX OOBEKTOB B LUMPOKOM CMEKTPE CUTYaLIMI
MMWPHOIO 1 BOEHHOIO BPEMEHM.

crnocobHoCTb0 obecneyvnBaTb cobnogeHNe NpaBun 2
NnK-7 TeXHUKN 6e30nacHOCTM, NPON3BOACTBEHHON CaHUTapuN,
noxxapHou 6e3onacHOCTW, HOPM OXpaHbl TPyAa,
NPOV3BOACTBEHHOW U TPYAOBOW OUCLIUMIIUHDI

MnaHupyemble pe3ynbTaTtbl 06y4YeHus

3HaTb:

1) OcHoBHble NpaBuna TEXHUKN 6€30NacHOCTK, NPON3BOACTBEHHOW CaHUTapuK, NoxapHon 6e30nacHoOCTU U
HOpPM OXpaHbl TPyAa Ha NpPeanpusaTUaX, NPOU3BOACTBEHHON U TPYA0BOW ANCUUNIUHBI

YMeTb:

1) pewatb 3agayn 3almTbl 0OGBEKTOB C UCMONb30BAHUEM U3Y4YEHHbBIX METOO0B U CPEACTB.

Bnapets:

1) meTogamm NOCTaHOBKU U peLleHnst 3aaad obecneveHnss 6e3onacHoCTN 06 BEKTOB pasnMYHOro xapakrepa
(NpoM3BOACTBEHHbIX, IKOMNOTMYECKNX CUCTEM, HACEIEHHbLIX MYHKTOB M Ap.) B LUTATHbIX U Ype3BbI4aNHbIX
CUTyauusix B paMkax NpuobpeTeHHON B By3e NPpodeCCUOHANBHON KOMNETEHLNN.

1.5. AvcumMnnuHbl obpa3oBaTesibHOM NPOorpaMMbl, B KOTOPbIX ObISIO HaYaTo PopMUpPOBaHUE
KOMMeTeHLMUN, YKa3aHHbIX B n.1.4:

Y4yebHas npakTuka (npakTuka no Nony4eHuo NepBMYHbLIX NPOdECCUOHANbHBIX YMEHWUIA N HABLIKOB, B
TOM YMCHEe NEPBUYHBIX YMEHWI N HABbIKOB Hay4HO-uccrnegoBatensckon gestensHocTtn) (MK-7)
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2. COOEPXAHUWE ONCLUUMIUHDI

O6bem (4achl)

HavmeHoBaHve v cogepxaHue 031,88 8¢
y4ebHbIX Moaynen, Tem 1 PopM KOHTPONA g2 2 8 30
°g|°sgd 3@
e} ®g ®o
Yye6HbIn Moaynb 1 TeopeTuyeckme oCHOBbI 6€30NaCHOCTN XU3HEeAeATeNIbHOCTH
Tema 1. O6wee npeactasneHune o Hayke BX[ n ee 3apa4yax 6 8 8
MoHaTne o Hayke BXX]1. Obuwee npeacTaBneHne o peweHnmn 3agad BXI.
Tema 2. NoHATMe 006 OLEeHOYHbIX NapamMeTpax u Hopmax 6e30nacHoOCTU
OTHOCWTENBHOCTL MOHATUSA  Oe3onacHocTU. YpoBHM 6GesonacHocT. OueHka 7 8 8
OesonacHocTM € WCMOMb30OBaHWEM  OOBEpPUTENbHOrO  MHTEepBana.
Ob6ecneyeHre 6e30NacHOCTM Ha NPeanpUATUSX.
TeKywmn KoHTponb 1 - MMcbMeHHbIN onpoc Ne1 1 1
Yyeb6HbI Moaynb 2 O6ecneyeHne 6€30NaCHOCTU U IKONOTMYHOCTb TEXHUYECKUX CUCTEM
Tema 3. dkonornyeckas 6e3onacHoOCTb
lMpoekT HoOpmaTMBOB npefensHo gonyctumbix Bblibpocos  ([10B). [Mpoekt
HopmaTMBOB npefensHo gonyctumbix cobpocos (MAOC). MNpoekt HopmaTMBOB 7 8 8
obpasoBaHMs OTXO4OB M NMMMTOB Ha ux pasmelwleHue (MHOOIP).
Mpoueaypa oueHkn BO3gencTBus Ha okpyxawwyto cpegy (OBOC).
Tema 4. OnacHOCTb BO3AeNCTBUA BpeAHbIX BelecTB
lMoHATHEe O BpedHbIX BellecTBax. XapakTepucTuKa M OLEeHKa UCTOYHMKA BPELHOro 12 12 12
BeElLlecTBa B MPOU3BOACTBEHHOM nomelleHnn. OueHOYHble napameTpbl
BO3ENCTBMS BpeaHbIX BELLECTB HAa YEJI0BEYECKUI OpraHnam.
Tekywmn KoHTponb 2 - NIucbMeHHbIN onpoc Ne2 1 1

YyeJioBeKa

Y4eGHbI Mmoaynb 3 BpegHble dhakTopbl NPONM3BOACTBEHHOM Cpeabl U UX BIUSIHUE HA OPraHU3m

Tema 5. MponsBoacTBeHHas caHUTapus

MoHaTne o Mukpoknumarte. OueHoYHble napameTpbl MUKpOKNMMaTta. HopmMaTuBHbie
OorpaHN4YeHusl napameTpoB MuKpoknumaTta. OCHOBbI  KONMYECTBEHHOIO
OLEeHMBaHMA YpPOBHS GesonacHocTun, obecneuvnBaemoro o6LeobMeHHON w©
MECTHOW BEHTUNSALNEN.

28

19 15

Tema 6. BesonacHocTb Bo3gencTBuA wyma. NMponsBoacTBeHHas BUOpauusi u
ee BO3AeNCTBME Ha YernoBeka

MoHaTne o wyme. Bosgencreme wyma Ha 4vernoseka. YacTtoTHas xapakTepucTuka
BO3JENCTBMA LWyMa Ha uyenoseka. 3akoH Bebepa-®exHepa, KpuBble
®netyepa. OueHOYHble napameTpbl Wyma. HopMaTuBHbIE OrpaHWYeHus
YpOBHS 3BYyKOBOro pgaBneHusi. Metogbl 6opbbbl ¢ wymom. [loHsTue o
Bubpauun, ee Buabl. MeTodbl CHWXEHWs BO34encTBMs Bubpauunm Ha
YyernoBeka.

12

11 12

Tema 7. BesonacHocTb oCcBelleHust

lMoHATNEe O cBeTe M ero BO34EWCTBUM Ha 4venoBeka. [oHsTMEe 0 hOTOMETPUYECKUX
BeIMYMHaX. OCHOBHblE OLIEHOYHblE napameTpbl ocBelLLeHNs
(dboTOMeTpUuyeckne BenUYUHbI). HOpPMbI Ha YCTaHOBKY CBETUITbHMKOB.
PasHoBugHoctM  namn.  OcHOBHble  Tunbl  ocBelleHus.  LiBeToBas
Temnepatypa. Hopmbl 6€30M1acHOCTM N0 OCBELLEHUIO.

12

11 12

Tema 8. BesonacHOCTbL BO3AENCTBUA INEKTPUYECKOro ToKa

OueHouyHble napameTpbl. BosgencTBne anekTpUYecKOro TOKa Ha 4YeroBeka.
HopmaTtuBHbIe OrpaHMyeHnst BO3OENCTBUA anekTpuyeckoro Toka. OnacHoCcTb
nopaxeHna SNeKTpu4eCKMM TOKOM. Cnoco0Obl 3awnTbl OT MNOpaXeHua
QNEeKTPUYECKUM TOKOM. MNoHaTne o 3alLMTHOM 3aHyNeHun n 3as3eMrieHun.
OnacHOCTb MPUKOCHOBEHUS K CETU C M3ONMPOBAHHOW U 3a3eMIIEHHON
HevnTpanblo. OnacHOCTb KOPOTKOrO 3aMblkaHus hasbl Ha 3emnto npu obpbiBe
npoBsoaa.

Tekywmn KoHTponb 3 - NMucbMeHHbIN onpoc Ne3

1

Yye6HbI Moaynb 4 Be3onacHOCTbL HaceneHusi U TEPPUTOPUN B Ype3BbIYalHbIX CUTyaL

nax

Tema 9. BeszonacHocTb B cny4vae 4pe3BblvanHbix cutyauum (UC)

MoHaTne o YC. MNnaHnpoBaHne MeponpuUsaTUA NO NPenoTBPALLEHUIO N NUKBMAALUN
YC Ha npousBoacTBEHHOM 006bekTe. OpraHu3aums OMnoBeLLEeHUs B cryvae
YC. XXusHeobecneyeHne HaceneHust B YC. MoHATME O 4Ypes3BblYalHbIX W

3KCTpeMasbHbIX CUTyauusix, aBapusax W katacTpodax. TeppopusaM Kak
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O6bem (4ackl)

HanmeHoBaHve 1 cogepxaHue oS 58 S gs
y4eGHbIX MoAyrneil, TeM 1 ()OPM KOHTPONS 29|2z9 3¢
°oZ|°asgd ®©&

8| =g =B

peanbHas yrpo3a 6e30nacHOCTV B COBPEMEHHOM obLecTBe.

Tema 10. PagnaumoHHas 6e3onacHoOCTb

Pagnaunsa TepmuHbl 1 onpegenenns. PagnoakTMBHbIM pacnag 1 saepHble peakumu.
BHyTpeHHee 1 BHellHee BO3OENCTBME WOHU3MPYIOLLEro U3My4YeHUs Ha 7 9 14
yenoseka. HopmupoBaHve BO3OENCTBUS PaaMOaKTUBHOMO O6ny4YyeHus Ha
yenoBeka. OUueHOYHblE NapaMeTpbl BO3AENCTBMS pagnauun.

Tekywmn KoHTpoOsb 4 - NIucbMeHHbIN onpoc Ne4 1 1
Tekywmn koHTponb 1-4 - KoHTponbHas paboTta 18
MpomeXxyTo4yHasa aTTecTauusi No AUCUMNIIMHE (3K3aMeH) 36 36 9

BCEIO: | 144 | 144 | 144

3. TEMATUYECKWUI NNAH

3.1. llekunn
Howmepa OuHoe oby4eHune Ou4Ho-3a04HOE 06y4eHne 3aoyHoe obyuyeHve
“3y4aeMbIX TEM Homep Obuem Homep O6bem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (vachbl)
1 5 3 7 1 7 0,5
2 5 3 7 1 7 0,5
3 5 3 7 1 7 0,5
4 5 3 7 2 7 0,5
5 5 6 7 3 7 0,5
6 5 3 7 2 7 0,5
7 5 3 7 2 7 0,5
8 5 3 7 2 7 0,5
9 5 3 7 2 7 1
10 5 6 7 2 7 1
BCEIO: 36 18 6

3.2. MpakTnyeckne u ceMMHapCcKue 3aHATUA
He npegycmoTpeHo

3.3. JlabopaTopHbIe 3aHATUA

Homepa OuyHo-3a04HOE
HBYHEOMBIX HanmeHoBaHue oByueHme

Tem nabopaTopHbIX 3aHATUI Homep 0O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

OkcnepuMeHTansHoe
nccnegoBaHue 3anbiNeHHOCTU
BO34YLLHOM cpeabl
NPOn3BOACTBEHHbLIX MOMELLEHUN
AKcnepMmMeHTansHoe

5 nccnegoBaHue paboTbl 5 6 7 3 7 2
06LLeo0bMeHHON BEHTUNALUN
OKcnepMMeHTansHoe

5 nccnegosaHme paboTbl MECTHOM 5 6 7 3 7 2
BEHTUNALMN
OkcnepuMeHTansHoe
5 uccnegoBaHue MUKpoknumarta 5 6 7 3 7 1
NPON3BOACTBEHHbLIX MOMELLEHWUNA
OkcnepuMeHTansHoe

6 uccregoBaHne ypoBHSA WyMa B 5 6 7 3 7 1
paboyem nomeLeHun
OkcnepuMeHTansHoe
7 nccnegoBaHue ocBeLLEHNA Ha 5 6 7 3 7 1
paboyeM MecTe
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Homepa OuyHoe 06y4eHne OuHo-3804HOe 3aouHoe oby4eHune
Vlsyqaelablx HanmeHoBaHne Y obyyeHve Y
Tem nabopaTopHbIX 3aHATUI Homep O6bem Homep Obbem Homep Ob6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)
BCEIO: 36 18 8

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0by4eHure OuHo-3aouHoe 3aouHoe 0ByyeHwe
y‘-lQGHE:IX (DopMa Y o6yquV|e y
MoAyne#, no KOHTPOMS
KOTOpLIM ¥ Y Homep Kon-so Homep Kon-so Homep Kon-so
nposoamnTcA 3HaHWu cemecTpa cemecTpa cemecTpa
KOHTPOMb
1-4 [MCbMEHHBIN onpoc 5 4 7 4
1-4 KoHTponbHas paboTa 7 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA

> O4Hoe 06y4eHne OtHo-3a04Hoe 3aoy4Hoe 06yyeHne
Bugbl camocToaTensHon paboTsl y o6y4eHne y
o6yqarou.|,eroc;| Howmep Ob6bem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
YCBOEHME TeopeTMYECKOro MaTepmana 5 18 7 36 7 63
MoarotoBka k nabopaTopHbIM paboTam 5 18 7 36 7 40
BbinonHeHne gomallHuxX 3agaHun
- 7 18
(kOHTpONbHOW PaboThl)
lMoaroToBKa K 3K3aMeHY 5 36 7 36 7 9
BCEIO: 72 108 130

7. OBPA3OBATEJIbHbIE TEXHOJNTIOINA

7.1. XapaKkTepMcTuKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHBLIX (hOPM y4eOHbIX 3aHATUN
He npegycmoTtpeHo

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n [AOCTMXKEHUN oqualoumxcn Ana HpOME)KyTO‘-IHOﬁ
aTTecTauuu

TpaauumnoHHasa | X GannbHO-penTMHroBas

8. OBECIMNEYEHUE ANCLUUNMIUHDI

8.1. YuebOHasa nuTtepaTtypa
a) ocHoBHas yyebHas nutepaTypa

1. ApyctamoB 3.A.. be3onacHoOCTb XW3HEeAEATENbHOCTU: YUYebHuKk ans GakanaBpoB [ONEKTPOH.
pecypcl: yuebHuk/ nog peq. 3.A.. Apyctamosa. - M3a. 19-e, nepepab. n gon. - M.: Jawkos u K, 2015. -
448c. («KHura®oHa»: Pexwnm goctyna: http://www.knigafund.ru/books/174189)

2. Hukndbopos J1.J1. Be3onacHOCTb Xn3HeOesaATeNbHOCTU [DNeKTPOHHbIN pecypcl: ydyebHoe nocobue/
Hukndopos J1.J1., MNMepcnaHos B.B.— M.: JawkoB n K, 2015.— 494 c.— (OBC «IPRbooks»; Pexum
poctyna: http://www.iprbookshop.ru/14035.

0) pononHuTenbHasa yyebHas nutepartypa

3. Bacunesckun 1O.A. JlabopaTopHbIi CTeHA AONA U3MepeHus LwWyma [ONeKTpoHHbIN pecypcl:
METOOUYECKME YKa3aHUSA MO BbIMOMHEHMIO NabopaToOpHO-pacyETHOM paboTbl ONs CTYOAEHTOB BCEX
HanpaeneHun u cdopm obyyernsi/ KO.A. Bacunesckun, C.B. AHucknH, , N.0. MpoTtogpsikoHoB , O.A.
MpotogbsikoHoBa, W.E. Cnenuos - CI16, CIMBITYPM, 2013 - 12c. (Pexum poctyna:
http://nizrp.narod.ru/metod/13metod4.pdf)...

4. Bacunesckun HO.A. MeToauka usMepeHWss OTHOCUTENbHOW BrAXHOCTM BO3AyXa C MOMOLLbIO
ncuxpomeTpa AccMaHa [ONEKTPOHHbIM pecypc]: MeToaMYecKkue YyKaszaHUs Mo BbIMNOSHEHUIO
nabopaTopHo-pacyETHOM paboTbl ANA CTyAEHTOB BcexX HanpaerneHun u copm obydeHusi/ HO.A.
Bacunesckuin, C.B. AHuckuH, U.0. MpoTtoabsikoHoB, O.U. MNpotoagbsikoHoBa, U.E. Cnenuos — CI16,
CMBIrrTYPI, 2013 — 12¢. (Pexxum goctyna: http://nizrp.narod.ru/metod/13metod2.pdf);

POa
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8.2. TMNepeyeHb y4yebOHO-MeTOAUYECKOro obecneyeHUMsAs AnNA  caMOCTOATeNbLHOM  pPaboThbl
obyyarwmxcs no gucumninHe

1. Capxe B.W., MNpotogbskoHoB N.O. OueHka ycnoBuii Tpyga no CTENEHU BPEAHOCTU U OMacCHOCTU
hakTopoB MpPOU3BOACTBEHHOW Cpedbl, TSHKECTU W HaNpPsPKEHHOCTM TPYyOoOBOro npouecca npu
aTTecTauum  paboumx MecT [OneKTpoHHbIA  pecypc]: mMeTton. Yykasanus/  B.U.Capxe,
W.O.MpoTtogpsikoHoB - PUO TOY BIMO CI6 ITYPM. - CMN6., 2008.-35 c. (Pexum pgoctyna:
http://nizrp.narod.ru/ozenkausltruda.htm)

2. Capxe B.W/., MpoTtogbsakoHoB W.O. lMopsigok attectaumm pabounmx MeCcT no ycrnoBusaMm Tpyaa
[OnekTpoHHbIN pecypc]:  meToa ykasaHus/ B.N.Capxe, N.0O.MNpotoabsakoHos - PO FOY BIMO CI16
ITYPI. - CI6., 2009.-22 c. (Pexum goctyna: http://nizrp.narod.ru/porattest.htm)

3. Axumos B.WN., TpotogbskoHoB W.O. YpesBblyaiHble CUTyauuM Ha XUMWUKO-TEXHOSOMMYECKMX
obbekTax [ONEeKTpoHHbI  pecypc]: MeToaumdeckMe pas3paboTkm Ana u3ydeHus  pasgena
«YpesBblvarHble cutyauun» / B.U.Axkumos, U.O.MpoTtogbsikoHoB - PO TOY BIMO CI16 IN'MYPI1. —
CI16., 2010.-26 c. (Pexxum goctyna: http://nizrp.narod.ru/situatsiinachemob.htm)

4. lMpoToabsikoHoB U.0O. BkcnepumeHTanbHoe nccnefoBaHne paboTbl 0bweobMeHHON BEeHTMRALUN
[OneKTpoHHBIN pecypc]: MeToandeckme ykasaHusi No BbIMOSIHEHUIO NTabopaTopHO-pacyETHON paboThl
ONs CTyOeHToB Bcex HanpaerneHun n dgopm obydeHms/ U.O. MpotoabsikoHoB, C.B. AHuckuH, HO.A.
Bacunesckui, W.E. Cnenuos - CI16, CIBITYPMN, 2012 - 24c. (Pexum poctyna:
http://nizrp.narod.ru/obsheobmenventil.htm);

5. MMpotoabsikoHoB W.O. 3kcnepumeHTanbHoe uccrnegoBaHne paboTbl MECTHOW BEHTMMAUUK
[OneKkTpoHHbIN pecypc]: METOAMYECKME YKa3aHWs MO BbIMNOMHEHUIO NabopaTopHO-pacHETHON paboTbl
ONns CTyAeHTOB Bcex HanpasneHun n gopm obyyeruns/ N.O. lMpoTtogbsakoHos, C.B. AHuckuH, HO.A.
Bacunesckuit, W.E. Cnenuos - CI16, CIBITYPMN, 2012 - 26¢. (Pexum poctyna:
http://nizrp.narod.ru/mestnventil.htm);

6. laspunosa H.H., AkumoB B.N. bBesonacHocTb xusHegeatenbHoctn. Yactb 1 TexHuka
6e3onacHoCTN [ONEKTPOHHbIA pecypc]: MeToauMdeckMe yKasaHus Anst BbINOSIHEHUS KOHTPOJIbHbIX
paboT cTyaeHTaMu BCeX creumanbHOCTen 3ao4Horo dakynbteta/ H.H. MaBpunosa, B.U. Akumos—
Cne, CNBITYPI1, 2011 — 42c. (Pexxum goctyna: http://nizrp.narod.ru/texnbez.htm);

7. MaBpunosa H.H., Akumos B./. BesonacHocTb ku3HegesaTenbHocTu. YacTtb 2. NMponsBoacTBeHHas
caHuTapus [SMNeKTPOHHbIN pecypc]: MeToaMdeckue ykasaHus Ans BbIMNONTHEHWUS KOHTPOMbHbIX paboT
CTyOeHTaMn BCexX cneumarnbHocTen 3aoyHoro dakynbteta/ H.H. MaBpunosa, B.W. Akxumos— CI16,
CMBIrTYPM, 2011 — 55¢. (Pexxum pgocTyna: http://nizrp.narod.ru/texnbezprsan.htm);

8. MNaBpunosa H.H. be3onacHOCTb 06HLEKTOB B YCMOBUAX YpPE3BblYaWHbIX CUTyauuni [ONEKTPOHHbIV
pecypc]: MeTOAMYECKME YKa3aHusA Ans  BbINOMHEHUS KOHTPOSbHbIX paboT CTygeHTamuM BCex
cneumanbHocTen 3aovHoro dakynbteta/ H.H. MaBpunosa— CI16, CIMBITYPI, 2011 — 40c. (Pexum
poctyna: http://nizrp.narod.ru/bezopobchs.htm);

9. CbiveB HO.H. BesonacHoCTb XMU3HeOeATEeNbHOCTU B Upe3BblHaWHbIX CUTyauuaxX [ONeKTPOHHbIN
pecypc]: y4yebHoe nocobue/ CbiveB KO.H..— M.: ®uHaHcbl u ctatuctuka, 2014.— 224 c.(OBC
«IPRbooks»; Pexxum goctyna: http://www.iprbookshop.ru/18791);

10. 3aHbko, H.I'. Be3sonacHocTb xu3HeaeatensHocTun [Teket] / H.I'. 3aHbko, K.P. ManasH, O.H. Pycak.
— M. : Nanb, 2008. - 672 C.;

11. WynennHa H.C. Tlpaktukym no 6Ge30MacHOCTU >KU3HeOeATeNbHOCTM [ONEKTPOHHbIN pecypc]/
WyneHnHa H.C., Wupwoea B.M., Bonobyesa H.A.— HoBocubupck: Cnbnpckoe yHUBEPCUTETCKOE
nsgatenscteo, 2010.— 190 c.( 3BC «IPRbooks»; Pexum goctyna: http://www.iprbookshop.ru/5674);
12. Be3onacHOCTb XM3HedeAaTenbHOCTU [ONeKTPOHHbIN pecypc]: y4ebHoe nocobue ansa sysos/ J1.A.
Mypasen [ gp.]— M.: FOHUTU-OAHA, 2012.— 431 c.— (3BC «IPRbooks»Pexum poctyna:
http://www.iprbookshop.ru/7017).

8.3. NepeyeHb pecypcoB MHHOPMaALIMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX 4N OCBOEHUS AUCLUNIINHBI

1. «[lMpounsBoacTBeHHas 6e3onacHOCTb» [ANeKTpoHHLIN pecypc]. URL:
http://revolution.allbest.ru/life/00115629_0.html

2. «9Qkonornyeckasi 6e3onacHoCcTby [OnekTpoHHbIN pecypc]. URL:
http://www.murman.ru/ecology/comitet/report99/part7_2.html

3. «3awmnTa 06BHEKTOB B YpE3BbIYAHbIX CUTYaLMAX MUPHOIO Y BOEHHOTO BPEMEHUY» [SMNEeKTPOHHbIN
pecypc]. URL: http://www.znakcomplect.ru/tehbez5.php

8.4. NepeyeHb MH(OPMALMOHHBLIX TEXHOJOIMMI, UCNOJSb3yeMbIX NMPU OCYLLEeCTBIEHUN
obpasoBaTtenbHoOro npotecca no AUCLUNIIMHE, BKIOYas nepevyeHb NporpaMmMHoro o6ecneyeHus u
MH(OPMaLMOHHBbIX CNIPAaBO4YHbIX CUCTEM

1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3.MHpopmaumoHHo — npasosow noptan FAPAHT [GnekTpoHHbIn pecypc]. URL: http://www.garant.ru,
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4. KomnbtloTepHas cnpaBoyHo-npaBoBas cucteMa KoHcynbtaHTlInoc [OnekTpoHHbIn pecypc]. URL:
http://www.consultant.ru,

5. bubnumorpaduyeckas n pegepatneHasa 6a3a gaHHbIx Scopus [OnekTpoHHbIN pecypc]. URL:
http://www.scopus.com

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HEOOXOAMMOM ANSA OCYyLLEeCTBIEHUA
obpa3oBaTenbLHOro npouecca no AMCcUunimnHe

Ayantopus ¢ MynbTUMEOUNHLIM KOMMNIIEKCOM

O6opynoBaHHaga ayauTtopusa ¢ nabopaTtopHbiMKM CTeHAaMu No 6e30MacHOCTU XN3HEAEeATENbHOCTH.

8.6. UHble cBepeHuA u (unn) matepuansl
[leMoHCTpaLuoHHbIe 1 pasaaTodHble MaTepuarnsi

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLWMUXCA NO OCBOEHUIO
ANCLUUNITUHDI

Buabl y4ebHbIx
3aHATUN 1

camocTosiTenbHas Oprannsauus gestenbHocTn obyyatoLerocs
pabota

obyvatoLmxes

Jlexumm MpopaboTka paboyen nporpaMmmel, yaensds ocoboe BHUMaHWe LensMm 1 3agadyam
CTPYKTYpE U coaepXaHuio AMCLUMNIINHBI.

KoHcnekT nekuuii: kpaTko, CxemMaTnyHo, nocneaoBaTenbHO UKCUpPoBaTh
OCHOBHbI€E MOOXEHUS, BbIBOAbI U (HOPMYTMPOBKY; NOMeYaTh BaXHbIE MbICMN,
BbIAENSATH KIOYEBbIE CNOBA, TEPMUHbI.

MpoBepka TEPMUHOB, NOHATUIA: OCYLLLECTBIATL C MOMOLLBbIO SHLMKIONeanH,
cnoBapem, CNpaBOYHMKOB C BbIMUCbIBAHWEM TONKOBAHMWI B TETpaap.

PaboTa ¢ TeopeTMyecknm maTepuanom: HamT OTBET Ha BOMPOCHI B
pekomeHayemon nutepaType. Ecnvm camoctosiTenbHo He yaaeTcsi pasobpaTbcs B
maTtepuane, Heobxoanmo cchopmynupoBaTb BONPOC U 3aaTh NpenofaBaTernto Ha
KOHCYNbTaLUMU UK Ha NPaKTUYECKOM 3aHATUM U ap.

JlabopaTopHbie Ha nabopaTopHbIX 3aHATUAX Pa3bsCHSATCS TeopeTUYeckue NomnoXeHns Kypca,
3aHATUA o6yqarou.|,|/|ec;| pa60Tar0T C KOHKPETHbIMU CUTyaUunaMKn, oBnaaeBalOT HaBblkaMn
cbopa, aHanusa n ob6paboTkm nHdopMaLMK ANS NPUHATMS CaMOCTOATENbHbIX
peLLEHNIA, HaBblkaMW MOATOTOBKM MHPOPMALMOHHBIX 00630pPOB U aHANUTUYECKNX
OTYETOB MO COOTBETCTBYIOLLEN TEMATUKE; HaBblkamun paboTbl B ManbIix rpynnax.
MoproTtoBka K NabopaTopHbIM 3aHATMAM NpeanonaraeT cneayowue Buasl pabor:
e  paboTa C KOHCMEKTOM NEeKUUIA;
. paboTa c MeTOAMYECKMMM YKa3aHnsMU K nabopaTopHbiM paboTam.

CamocTodaTeneHas PaclwupeHune 1 3akpenneHne 3HaHWU, YMEHUIA U HaBbIKOB, YCBOEHHbIX Ha
paboTta ayANTOPHbIX 3aHATUAX NYTEM CaMOCTOATENBHON NPopaboTkn y4ebHO-MeTOANYECKUX
MaTepuasnos Nno AUCUUNIIMHE U OPYTUM UCTOYHMKaM MHGOpMaLmMmn; opopMieHne
nabopaTtopHbIx paboT, ¢ yueToMm TpeboBaHWU NpUBEAEHHBLIX B METOANYECKNX
yKasaHusx K nabopaTopHbiM paboTam, BbINOMHEHNE KOHTPOIbHOW paboThl (3/0).

CamocTosTenbHas paboTa BbIMONMHAETCA MHAMBUAOYANBHO, @ TaKkKe MOXeT
NpoOBOANTBLCHA NOA PYKOBOACTBOM MpenogaBartens.

MpopaboTka HopmaTmBHbIX JokymeHToB: TOCT 12.3.033-84, TOCT 12.3.001-85,
FOCT 12.1.041-83, TOCT 12.1.019-79, TOCT 12.1.047-85, TOCT 12.1.029-80,
FOCT 12.1.038-82, TOCT P 12.4.200-99, TOCT 12.1.024-81

Mpn nogroToBke K 3k3aMeHy HEO6XOOUMO 03HAKOMUTLCS C NepevyHeM BOMPOCOB,
npopaboTaTb KOHCMEKTbl NEKUUN 1 NnabopaTopHbIX 3aHATUA, PEKOMEHOYEMYIO
nntepatypy, NONy4YMTb KOHCYNbTALMIO Y Npenogasarens.

10. ®OH1 OLIEHOYHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnncaHue nokasarenen n KputepueB oueHUBaHUA KOMMNeTeHLUN Ha Pa3finyHbIX 3Tanax nx
CbOpMMpOBaHVIﬂ, onuncaHue wkKan oueHunBaHusa

10.1.1. Noka3aTenu oueHMBaHUS KOMNETEHLMIA Ha 3Tanax ux choopmmpoBaHus
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METOOOB U CPeacCTB.

3. BeinonHseT obecneveHme 6GesonacHoCTH
0BOBLEKTOB PasnMYHOro xapakrepa
(NPOM3BOACTBEHHbIX, IKOMOTMYECKNX
CUCTEM, HacemneHHbIX MYHKTOB 1 Ap.) B
LWITATHbLIX U Ype3BbIYaHbIX CUTyaUNsX B
paMkax NpuobpeTeHHON B By3e
npodeccnoHanbHON KOMNETEHLMN.

Koa HanmeHoBaHue MpencraesneHne
KOMMeTeHL MmN . OLEHOYHOro OLEHOYHOro
[MokasaTenu oueHMBaHUS KOMNETEHLMIA

(aTan ocBoeHus) cpeacTea cpeacTBa B poHae

OK-9 (1,2,3) 1. leMOHCTpUpyeT OCHOBHbIE MPUEMBI Bonpocbl ans MepeyeHb
nepBoy NOMOLLY, METOAbI 3aLUUThI B YCTHOTO BOMNPOCOB K
YCINOBUAX Ype3BblYaHbIX CUTYaLUN cobecenoBaHus 3K3aMeHy
2. OpyeHTUpyeT B OCHOBHbIX NPaKTUYECKNX (22 Bonpoca)
BOMNPOCax MPEeBEHTUBHOW M aKTyarbHON
3aLUMTbI MOAEN, HAaCEeNEeHHbIX MYHKTOB, MpakTnyeckue
NPOV3BOACTBEHHbIX, 3KOMNOrMYECKNX CUCTEM MpakTuyeckoe 3agaHugd
N OpYrux BaXKHbIX OO bEKTOB B LLMPOKOM 3apaHue (29 zapgaHun)
CreKkTpe CUTyauuin MUPHOro 1 BOEHHOIO
BpEMEHMN
3. NcnonbayeT TeopeTnyeckme 3HaHUs no
3aluTe NpoM3BOACTBEHHOIO NepcoHana u
HaceneHus OT BO3MOXHbIX nocnegctamn YC

MK-7 (2) 1.XapakTtepusyeT OCHOBHbIE NpaBuna Bonpocbl ans MepeyeHb
TEeXHUKM Be3onacHOCTW, NPOM3BOACTBEHHON YCTHOTO BOMNPOCOB K
caHuTapum, noxapHon 6e3onacHocTn un cobecenoBaHus 3K3aMeHy
HOpPM OXpaHbl TpyAa Ha NpeanpuaTusx, (36 Bonpocos)
NPoOn3BOACTBEHHOW U TPYL0BOM
ONCUMNIUHBI MpakTnyeckune
2. OcyulecTBngAeT pelleHme 3agad 3auTbl MpakTuyeckoe 3agaHngd
0BBEKTOB C UCMOMb30BAHNEM U3YYEHHbIX 3afjaHve (29 3apaHuin)

10.1.2. OnucaHue WwKan v KpuTepueB oLeHMBaAHNA CPOPMMPOBAHHOCTU KOMMNETEeHLMN

KpuTepumn oueHnBaHnsa chopMMpoBaHHOCTU KOMMETEHLUN

OueHka no KpuTepuu oueHnBaHna chopMmMpoBaHHOCTU KOMMNETEHLNIN
TPagULMNOHHON
Wkane YcTHoe cobecefoBaHune MpakTuyeckoe 3agaHve
O6ywarowuncsa gaeT NonHbIn, Obyyvatowuincs 4eMOHCTpUpYeT NpaBuibHOe
ncyepnbIBaloLWnN OTBET, NnoHMMaHue ycrnoBus 3agadn, BnageHue
nokasblBaloLLMi BCECTOPOHHEE U HaBbIKaMu €ro aHanmaa, Belbopa HYy>KHbIX
rnybokoe 3HaHWe OCHOBHbIX 3aBUCUMOCTEN ON1S ee peLleHus], 3HaHne

OTNNYHO 3aKOHOMepHOCTeN B obnactu pasmepHocTen U3NYECKMUX BENNYNH.
n3y4yaemom TeMaTuku. Mony4nn npaBunNbHLIN OTBET U MOXET ero
TBoOpYecknin nogxoq u NPUMeEHeHNe MHTEpNpeTMpoBaThb.
3pyanLMM B U3NOXKEHUM Y4eOHOro
MaTepuvana.

O6yyatowuiics nokasoiBaeT O6yvarowuicss 4eMOHCTPUPYET JOCTaTO4HOEe
OOCTaTOUHbIN YPOBEHb 3HaHUN NoHMMaHue ycrioBus 3agadu, BrnageHve
3aKOHOMepHOoCTen B obnactu HaBblkamu ero aHanm3aa, Bblbopa HyXHbIX
n3y4yaemMon TeMaTuKku, OPUEHTUPYETCHS | 3aBUCMMOCTEN ANS ee pelleHnd, 3HaHne

B OCHOBHBbIX MOHATMAX U pasmepHocTen U3NYECKUX BEMUYNH.

XOpPOLLIO onpeaeneHusx; ycBoun OCHOBHYHO Monyynn npasunbHbLIN OTBET, HO UCMbITLIBAET
nutepaTtypy; gonyckaet 3aTpygHEeHUs ¢ ero nHTepnpeTauuen.
He3HauuTenbHbIE OWMOKKN NPy OTBETAxX
Ha BOMpPOCHl 3K3aMeHaLNoHHOro
OvneTta 1 OONONHUTENbHbIE BONPOCHI
npenogasarens.

yAOBNETEO- O6yyatowuiicst NokasbiBaeT 3HAHUS O6yyvatowuincs BHUKaET B CMbICI YCIOBUSA
y4ebHOro marepuana B MMHMMarnbHOM | 3afadvu, NOHMMAET NilaH ee peLleHns,
puTenLHO o6beme, 6e3 yrnybrneHus B O[HAaKO, He MOXET B MOIMHO Mepe
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n3y4aembli MaTepumarn; 3HakoMm C peanu3oBaTb ee pelleHne. 3HaeT
OCHOBHOW NTEpaTypon; aonyckaet pa3MepHOCTU (PU3NHECKNX BEMNUYH.
CYLLECTBEHHbIE OLIMOKM B OTBETE Ha
9K3aMeHe.
OOyLwawuncs He NoHMMaeT OO6yualownincs He MOXeT NpoaHanuM3npoBaThb
NocTaBeHHbIX BONPOCOB; ycrnoBuve 3agayun, HaMeTUTb NnaH ee
Mr0X0 OPUEHTUPYETCS B OCHOBHbIX peLleHusi, BbIopaTb 3aKOHOMEPHOCTU U MIOX0
MOHATUSIX U ONPEAENEHUsIX; NIIOX0 OPUEHTUPYETCS B (PU3NYECKUX BENMNUMHAX.
3HaKOM C OCHOBHOW nMTepaTypoil; MpeacTtaBneHve Yyxoi paboTkl, 0TKas OT
AOnyckaeT npu OTBETE Ha 3K3aMeHe BbINOMHEHNs 3adaHus
HeynoBneTBo-

CYLLLECTBEHHbIE OLUMOKM U HE MOXET

puTENBLHO YCTPaHUTB VX [aXe Nof PyKOBOACTBOM
npenogasaTtensi.
MonbiTKa cnucbiBaHWs!, UCMOMb30BaHMWS
HepaspeLUeHHbIX TEXHUYECKNX
YCTPOWCTB MK NoJSib30BaHWe
NMoACKa3Kon Apyroro Yenoseka.

* CywyecmeeHHble owubku — HedocmamoyHas 2i1ybuHa U 0CO3HaHHOCMb omeema (Harnpumep, cmydeHm He CMo2
npumMeHuUmb meopemuyeckue 3HaHusi 051 06bACHeHUS AeneHull, 051 yCmaHo8IeHUs PUYUHHO-C1edCMBeHHbIX cesa3ell, CpasHeHUs U
Knaccugukayuu seneHul u m.o.).

* HecyuwjecmeeHHble owubKu — HeroiHoma omeema (Hanpumep, ynyuieHue u3 suda Kakoeo-nubo HexapakmepHo2o ghakma,
O0ronHeHUSs Npu onucaHuu rnpoyecca, s18M1eHUsi, 3akoHoMepHocmeul u m.0.); K HUM Moaym 6bimb OMHeCeHbI 02080PKU, O0MYU,eHHbIE
fpu HesHUMamenbHoCcCmu cmydeHma.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UMK UHbIe MaTepuanbl, Heob6xoauMble ONA OLEeHKN 3HaHUMN,
YyMEeHUM1, HAaBbLIKOB U (UNK) onbiTa AeATENLHOCTU, XapaKkTepu3syloLwue 3tanbi hopMupoBaHus
KOMNeTeHUUn

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMMU C YCTAaHOBJEHHLIMMY 3Tanamu
dropMuUpoBaHUs KOMNETEHLUM

Ne Ne
/n dopmynupoBka BONpocoB TeMbl
1 O6uwee npegctaenexne o Hayke BXK[I n ee 3agayax 1
2 Obuwee npeactasnexHme o peweHun 3agad XX 1
3 MoHaTne 06 oLeHOYHbBIX NapaMeTpax 1 HopMax 6e30nacHoOCTM 2
4 OTHOCKTENBHOCTBL NOHATMA 6Ge30MacHOCTU. YPOBHM 6e30MacHOCTM 2
5 OueHka 6e30nacHOCTM € MCNONb30BaHNEM AOBEPUTENBHOIO MHTEpBana 2
6 ObecneyeHve 6e30MacHOCTV Ha NPeanNpUATUSX 2
7 MoHaTue 06 akonornveckon 6esonacHocTn. OUEHOYHbIE NapamMeTpbl 3
8 [MpoeKkT HopMaTUBOB NpeenbHO gonycTumbix Boibpocos ([10B) 3
9 [MpoeKkT HopMaTUBOB NpefenbHoO gonyctTumblix copocos (MAOC) 3
10 | MNpoekT HopmaTMBOB 06pa3oBaHUA 0TX0H0B M NUMUTOB Ha nx pasmelyexme (MHOOJIP) 3
11 | lMNpoueaypa oLEeHKM BO3OENCTBUSA Ha okpyxatowyto cpeqy (OBOC) 3
XapakrepucTuika 1 oLeHKa UCTOYHMKA BPEAHOro BellecTBa B NPOM3BOACTBEHHOM 4
12 nomMeLleHum
13 | OueHo4Hble NnapamMeTpbl BO3AENCTBUSA BPeAHbIX BELLECTB HA YeN0BEYECKUIN OpraHn3am 4
OcCHOBHbIE MEPONPUATUA OIS NPeoTBPaLLEHNS U YMEHbLUEHUS BO3AENCTBUSA BpeaHbIX 4
14 BELeCTB Ha YenoBeka
15 [ToHaTHE 0 MUKpOKNUMaTe 5
16 | OueHoYHble NnapamMeTpbl MUKpOKNMMaTa 5
17 HopmaTtuBeHble orpaHM4eHnsa napaMeTpoB MUKpOKIMMaTa 5
18 ViamepeHve napameTpoB MUKpOKNMMaTa C NoMoLLbio ncuxpoMeTpa AccmaHa 5
19 M3mepeHune pacxoga Bosgyxa 5
20 VM3amepeHune TemnepaTtypbl CTEKIAHHBIMW PTYTHLIMU TEpMOMETpamMu 5
OCHOBbI KONMYECTBEHHOTO OLEHNBaHWS YPOBHA Be3onacHocTu, obecneunBaemoro 5
21 obLeobMeHHON BeEHTUNALNEeNn
22 OueHka 6e3onacHOCTM paboTbl MECTHON BEHTUNALMM 5
23 OnacHOCTb BO3AENCTBUS MblfM HA OpraHM3M YerioBeka 5
24 | Nonsitue o wyme. OueHoYHbIE NapaMeTpsbl Wyma 6
25 Bospgencrteue wyma Ha yenoseka. Metogbl 60pb6bl € LWYMOM 6
26 YacToTHas xapakTepuctmka BO34ENCTBUS LyMa Ha YenoBeka (KpUBblIe paBHOM rPOMKOCTH) 6
27 | AMnnnTygHas XxapakTepucTuka Bo3gencTems LUyMa Ha YenoBeka (oTHoweHue Bebepa) 6
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28 HopmaTtunBHble OrpaHMYeHns YpOBHS 3BYKOBOIO AaBMNEHNS. 6
29 [NoHATne o Bnbpauum, ee Bmabl 6
BosgencTteue Bnubpaumm Ha opraHnam Yenoseka. MeToabl CHUXKEHUS BO3OENCTBUS 6
30 BMbpaLmm Ha Yenoseka.
31 HopmunpoBaHue Bo3gencTeus Bubpaumm 6
32 [NoHATNE O cBETE M ero BO34ENCTBUN HA YeNoBeKa. 7
33 | OCcHOBHbIE OLEHOYHbIE NapamMeTpbl OCBeLLEeHUs ((POTOMETPUYECKME BENNYUHDI) 7
34 | OcHoBHble TUMbI OCBeLLeHUs. LIBeToBasa TemnepaTypa 7
HopmupoBaHme pacnonoxeHnsi CBETUINbHNKOB B paboyeM NoMeLLeHUN. 7
35 | Ctpobockonunyeckun adpcpekT. PasHoBMAHOCTM namn
36 3aBMCMMOCTb CBETOBOIO OLLYLLEHWSI OT ANMHbI BOJHBI (CNEKTpanbHasi BUOHOCTb) 7
37 Hopmbl 6e30nMacHOCTN NO OCBELLEHNIO 7
OueHOo4YHbIe NapameTpbl BO3OENCTBUS SNEKTpruyeckoro Toka. CnocoObl 3alnThbl OT 8
38 nopakeHusi ANEeKTPUIECKUM TOKOM
39 BosgencTemne anekTpnyecKoro Toka Ha YyenoBeka 8
40 HopmaTuBHbIe orpaHUYeHns BO34ENCTBUS SNEKTPUYECKOro ToKa 8
41 OnacHOCTb NOpPaXXeHUs ANEKTPUYECKUM TOKOM 8
42 [oHATME O 3alMTHOM 3aHyNeHUn 8
43 [NoHATME O 3alMTHOM 3a3eMIeHnn 8
44 OnacHOCTb NPUKOCHOBEHWS K CETU C U30JIMPOBAHHON HEWUTparnbio 8
45 OnacHOCTb NPUKOCHOBEHWS K CETU C 3a3eMITEHHOW HEUTpPaIbio 8
46 OnacHOCTb KOPOTKOro 3aMblkaHust oasbl Ha 3eMIo Npy 06pbIBE NpoBoaa 8
47 [oHATNE 0 Ype3BbIHaNHbBIX U AKCTPEMarnbHbIX CUTYyaUUsX, aBapusx N Katactpodax 9
MnaHnpoBaHne MeponpuaTUA No NpeagoTBpaLleHnio u nukemaaumm YC Ha 9
48 NpPon3BOACTBEHHOM 0ObEKTE
49 OpraHusauns onoselleHus B cnyyae YC 9
50 | XXusHeobecneyeHne HaceneHus B YC 9
51 Teppopn3M Kak pearibHas yrpo3a 6e30nacHOCTM B COBPEMEHHOM 00LLEeCTBe 9
52 Pagunauus TepmuHbl n onpeaenerHnsi. OLeHoYHbIE NapaMeTpbl BO3AENCTBUS pagnauum 10
53 OueHOo4YHble NapameTpbl BO3AENCTBUS pagmaumm 10
54 PagnoaktveHbINM pacnag v agepHble peakumm 10
55 HopmunpoBaHue BO34eNCTBUS pagnoakTUBHOIO obly4eHNs Ha YenoBeka 10
MoHnsauusa BellecTtBa. VloHnaupytollee nsnyyvyeHme. ICTOHYHMKM MOHMU3NPYIOLLEro 10
56 n3nyyeHus
57 Bosgencrene NOHN3UPYIOLLIETO N3NTyYEHMS Ha YeroBeka 10
58 BHyTpeHHeEe W BHeLLHEE BO3AENCTBUE MOHM3MPYIOLLEro U3Ny4YeHnss Ha YernoBeka 10

10.2.2. BapuaHT TUNOBbIX 3afaHui, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJIEHHLIMM 3Tanamm
dopMUpoBaHUs KOMNETEHLUM

Ne
n/n

Ycnosusa TMNOBbIX 3adad

OTBeT

1

OnpegenuTtb a(peKTUBHOCTb 3aHYyMNeHusi, ecnu
3awmTta anekTpoasuraTens BbIMONHEHa
npeaoxpaHuTensamMn C TOKOM MMaBKOW BCTaBKM
50A. ConpoTtusneHue netnu dasa-Hynb — 1,5 Om.
(ConpoTtuBneHve yenoseka NpuHATbL pasHbiM 1000
Owm)

| = Ug: (Ry + Ros + Rn+ Ro)

roe:

| —ToK, A

Ug — dbasHoe HanpsixkeHne, B

R4 — conpoTuBneHue Yyemnoseka, Om

Ros — conpoTusnexve obysu, Om

Rn — conpoTtuBneHune nona, Om

Ro — conpoTtusneHune 3azemneHus, Om

Ecnu yenosek, nmeeT Ha Horax
TOKOMPOBOASALLYIO 06YBb (CbIpyto UNn
noaduTyto MeTannNMYeckumm rso3gsamMm) u
CTOWUT HemnocpeACcTBEHHO Ha CblpOl 3emrie
Wy Ha TOKOMPOBOASLLEM (MeTannmM4eckom)
nony (MnNn Ha 3a3eMneHHON MeTannMyeckomn
KOHCTpyKumMm). B aTom cnyyae Ros = u Rn=0.

OO6bI4YHO cONPOTMBNEHNE 3a3eMIIEHNS
HerTpanu (Ro) BO MHOro pas MeHblLUe
conpoTuBneHus Tena vyenoseka (Ru) u He
npesbiwaeT 10 OM, M MOXHO NpeHebpeyb.

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

CpaBHeHune 3TUX BENUYMH NokasblBaeT, YTo
yepes NPoBOA 3aHyrneHuUsi NonaeT TOK B
146,7/0,22 = 666 pa3 6onblue, 4eM Yepe3s
YyernoBeka.

lMockonbKy BCTaBka npegoxpaHvuTens
paccunTaHa Ha Tok 50 A, TO OH neperopuT u
OTKMYNTCA NuUTaHne. NMo3ToOMy MOXHO
cAaenaTb BbIBOA, YTO 3aHyreHne
ahPEKTUBHO.

B cnyuae, korga 4yenoBek MMeeT Ha Horax
HenpoBoasLLyto 0byBb (Hanpumep,
OnanekTpuyeckme ranoLum) u CToUT Ha
N30NMPYIoLLLEEM OCHOBaHMM (Hanpumep, Ha
OEepeBAHHOM Nony), To NpuHuUMas Res= 45000
Owm 1 R:=100000 Owm, Toraa

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

OTOT TOK HE onaceH Ans Yenoseka.

B nencTBuTENbHBIX YCNOBUAX
ananekTpuyeckasi obyBb 1 nsonupyrowime
OCHOBaHusi 0bnagarT 3HaYUTENBHO
SonbLWMMN CONPOTUBIIEHMAMMU, U TOK,
NpoxogsLLMin YernoBeka, OyaeT eLé MeHbLLe.

B nomelueHunn 6yxrantepum nnowagpto 8x4
noageLUeHo 4 namnbl HakanMBaHWs MOLLHOCTbIO
60 BT. lNMpomnsBecTn pacyeT OCBELLEHHOCTU B
nomMeLeHmn (MeTog yaenbHON MOLHOCTH).

O6wasn MoLHOCTb uanyyveHunsa namn 60 x 4
=240 BT

Mnowaab nomewleHns 8 x 4 = 32 m?

MolHocTb Ha 1m2= 240 : 32 =7,5 BT.

OnpegenuTb KONMYECTBO HEOOXOANMBIX CPEACTB
NoXkapoTyLUEHUHA, KOTOPbI€ AOMKHbI ObITh
pasmeLlLleHbl Ha TEpPPUTOPUN COBXO3a, ECNN TaMm
Haxogatca: 1. MexaHunyeckas macTtepckas
nnowagaeto 1000 m2, 2. 3epHoTok nrowagsto 800
m2. 3. [lepeBoobpabaTbiBatollas MacTepckas
nnowagesto 300 M2. 4. Cnyxe6Hble NOMeLLEHUs —
200 m2.

n=myXS, rge:

n— Tpebyemoe KONMYecTBO OrHeTyLUNTENEN

Mo— HOPMUPOBAHHOE YUCIIO
orHeTywwuTenen (ana mactepckon 1 Ha 50
Mm?2).

S— nnowiaab NoMeLleHus

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>—
HOPMMPOBAHHOE Y1CHI0)

3.n=1 x 300/100 = 3 (1 Ha 100 mM>—
HOPMMPOBAaHHOE YMCHO)

4.n=1 % 200/200 = 1 (1 Ha 200 m?-
HOPMMPOBAaHHOE Y1CHO)

Mo HopMaTuBaMm Ha 3epPHOTOKY MOSIOXKEHO
nmeTb Ha 50 m?2 1 6ouky 2001 ¢ Bogon u 2-4
Beapa. Bcero Heobxoammo 800/50 = 16
bouyek 1 16 x 2 = 32 Beapa.

[na 3naHuin u coopyXeHuii 3anac BoAbl Ha
TyLleHMe noxapa COCTaBWT:

Qn =3,6q x tn, roe:

Qn — pac4yeTHbIN 06beM Boabl Ha 1 noxap B
MS

g — pacyeTHbIN pacxof BoAbl (11/C) — NpUHAT
5n/c

th— NPOJOIMKMUTENBHOCTD TYLLEHUSI NoXapa —
npuHATO 3 Yaca

QOn=3,6x5x3 =54 m3

[nsi Hapy)XHOro NOXapOTYLLEHNA pacxos
BoAbl NPUHAT 10n/c n obwmnit o6bem BoAbl Ha
TyLLeHWe BHYTPEHHETO M BHELLHEro noxapa
cocTaBuT 54 + 108 = 162 m3.

Kpome 3Toro Ha TeppuTOpUn Kaxaoro
006beKTa pa3meLLatoT NoXapHble WnThI,
OCHalLeHHble: nomamu (2), 6arpamu (3),
Tonopamu (2), nonatamu (2), LUK C NECKOM,
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NecTHUUA Ha Kaxxgoe 3JaHue.
Cymmunpys Bce, nonyyum Tpebyemoe
OCHalleHwe.
4 OnpepgenuTb KONMMYECTBO BO3ayXa, KOTOPbIA K=L:V,
HeobX0AMMO yoanuTb U3 BbITSXKHOIO LwKada, roe:
nMetoLLero pasmepbl NpoeMHoro okHa 0,8 x 0,8 m K — kpaTHOCTb BO3ayxoobMeHa, Yt
npu BbINOMHEHUN paboT ¢ ammuakoM. OLeHUTb L— Npoun3BOAMTENBHOCTbL BEHTUNSALMK, M3/Y
KpaTHOCTb BO3AyxoobmeHa Anis 3Toro criyyas, V— 06beM nomelleHus, m3
ecnun o6bem BbITsXKHOTO Wwkada = 6 m3, MOK L=G: (gnpk-Qnp), rAe:
ammmaka — 20 mr/ m3. G— CKOpOCTb BblAeNeHUs BpeaHoro
BeLlecTBa (Mr/y)
gnok— MNMAK BewecTtBa
gnp— NAK cakTnueckas.
[MpuHATO coaepxaHne BpeaHOro BeLlecTsa
(ero koHueHTpauus) B Bo3gyxe 30% ot
ypoBHs MAOK).
G=Vx3600 : S= 6x3600 : 0,64=33750 m/c=
9,4 M/M
gnp=20 x 0,3 = 6 mMr/m3
L=9,4x (20-6)=131,6 m3
K=131,6:6=22y1
5 OueHnTb OnacHOCTb MPMKOCHOBEHUS YernoBeka K Mpu conuxeHnmn kpaHa ¢ nposogom J19M1
3azemneHHoMy (Rsn=10 OM) Kopnycy KpaHa, 3Ha4eHne Toka 0aHO(PAa3HOro 3aMblkaHUs Ha
paboTatoLero B 0XpaHHOM 30He Bo3gyLuHon J13T1 3eMrto onpeaensieTcst BenuuymHamm asHoro
C HOMMHanbHbIM HanpsbkeHnem U = 380 B, ecnu HanpspkeHus TpaHcopmartopa u
HenTpanbHasa TOYKa NUTAOLLLEro NIMHUIO COMPOTUBIEHMNS 3a3EMIISIOLLMX YCTPONCTB MO
TpaHcdopmaTopa 3aszemneHa Ran (puc. 1.). - dopmyne:
353 § I. = Ug
[o; 3 ’
T 4/ Ran + RSN
- [ rae Ran — conpoTuBneHne HerTpanu
TpaHcopmaTtopa; Rsn — conpoTvsneHve
R3N[|] ﬁRan Kopnyca KpaHa (ConpoTUBIEHNSAMM
I 7777 SArrrr Ty TpaHcdopmaTopa u npoeogos JIOI MoxHO
Puc. 1. Cxema aBapuinHOro pexuma npu npeHeGpeub),
cbnvkeHnn cTpenbl KpaHa ¢ nposogom J19r1 220
I,=—"—"=157
10+ 4 A.
HanpsikeHne kopnyca kpaHa OTHOCUTENbHO
3eMnu onpegensaeTcs no opmyne
Uiz = I3 Rap,
Uiz =15,7-10 = 157 B.
MpoaomKNTENBHOCTb CYLLECTBOBAHMUS
aBapUIHOIO pexnumMa HUYEM He OrpaHuYeHa,
PEXMM OnaceH C TOYKN 3peHus
3anekTpobe30nacHOCTH.
6 OueHnTb onacHOCTb MPUMKOCHOBEHUSA YenoBeka K Tok o4HOGa3HOro 3aMbIKaHWUsI Ha 3eMIT0
3azemMneHHomy (Rasn = 15 OMm) kopnycy KpaHa, onpegenseTca no opmyne:
paboTatoLero B oXxpaHHoi 3oHe Bo3ayLwHoi J19MM 220
C HOMUMHanNbHbIM HanpsbkeHnem U = 380 B, ecnn I3 = 15+ 4 =116 A
HelTparnbHasi ToYka NUTALErO JIMHUIO :
TpaHcdopmaTtopa 3asemneHa Rsn=4 Om. Uis = IsRan.
U= =116-10 =116 B
[MpoJomMKNTENBHOCTL CYLLIECTBOBAHNS
aBapUIRHOIO peXxumMa HUYEM He OrpaHuYeHa,
PEeXMM OnaceH C TOYKN 3peHuns
3anekTpobe30nacHOCTH.
7 OnpenenuTb HEOOX0AMMOE KONMYECTBO Namn O6Lulee paBHOMEPHOE UCKYCCTBEHHOE
ONsl OCBELLEHNs1 KOHTOPCKOro NoMeLLEHUs OCBeELLEHVE rOpU30HTaNbLHON paboyen
pasMepom 5 x 5 M. [rs OCBELLEHMS UCMONb3YOTCA | NMOBEPXHOCTU paccyMTbiBaeTCsi o hOpMyne:
raszopaspsgHele namnbl J14 80 (MowHoCcTb namnbl D= ExxSxZxka,
— 80 BT). BoicoTa nogBeca cBeTunbHMKa — 3 M. roe ®x — CBETOBOM NOTOK (11M)
KoadpdpumumeHT 3anaca = 1,3. Ew — HOpMUpyemas MUHMMansHas
Hopmunpyemas MUHMManbHasi OCBELLEHHOCTb — ocBelleHHocTb o CHwul 23-05-95 (2005k).
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200 nk. KoadhduumneHT HepaBHOMEPHOCTH
ocselleHns (1,1-1,2).

S — nnowaap ocseLlaemMoro
nometleHus (m?)

Z — K09hPMUNEHT HEPABHOMEPHOCTH
ocBelleHus (1,1-1,2)

ks — k0adppmLmeHT 3anaca

=200 x 25 x 1,1 x 1,3 = 7150 nm.

3Hasa Pyno TOCT 2239-79 onpepensiem
MoLlHocTb namnbl. 1 namna 80 BrT.

Ho T.K. OCBELLEHHOCTb 3aBUCUT OT BbICOTbI
CBETUNbHKKA, BBOAMM MONPaBOYHbIV
KoadhpmumeHT

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

roe:

i- K03hPMUMEHT UCNOSMBb30BaHNA CBETOBOIO
noToka

A WnprHa nomeLLeHns

B — anvHa nomelueHus

H — BbicOTa nomeLLeHns

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

CnepoBatenbHo haktudeckm dk= 7150 x
0,83 = 5934 n ana HopmansHoON
OCBELLIEHHOCTM HEeOBX0AMMO NOCTaBUTL 2
rasopaspsagHele namnbl J14 80.

10.3. MeToanyeckue matepuansbl,
onpegensowue npoueaypbl OLeHUBaHNA 3HAHUW, YyMeHUW, BNageHu (HaBbIKOB U (Unu)
NPaKTUUYECKOro onbiTa AeATEeNIbHOCTHU), XapaKTepu3yLWmX 3Tanbl POopMUPOBaAHUA KOMNETEeHL NN

10.31.

aKageMunyecKkom 3a40/MKeHHOCTH

YcnoBua ponycka oGyuvarolerocs

K cAaye 3K3amMeHa WM nNOpsAAoOK JMKBUgauuu

MonoxeHne O nNpoBedeHWM TEKYLLEro KOHTPOMS YCNeBaemMoCTW M MPOMEXYTOYHOW aTTectauun
obyvarowmxcs

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

ycTHas | X nMcbMeHHasi

10.3.3. Oco6eHHOCTU NpOoBeAeHUA IK3aMeHa
B 6uneTte Tpn Bonpoca: ABa BONpoca TEOPETUYECKUX U OOQNH — TUMOBAs pacyeTHas 3agava.

Ha noaroTtoBsky gaetcs He 6onee 45 MUHYT.

KOMMNbIOTEPHOE TECTUPOBaAHNE nHas*

lMocne aTOro CTy4EeHT OTBEYaeT nNpenogaBaTternto Ha Bonpockl bunera.

I'IpenonaBaTenb, aona  ytoudHeHud I'J'Iy6l/IHbI

oBliageHund maTtepunarnom,

BrnpaBe 3adaTtb

OOMNOJSTHUTENbHbIN BOMpoc no npoﬂueHHomy 3a CeMecCTp KypcCy.
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