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1. NpaBuna pa6oTtkl B nabopatopum (bezonacHoCTb XM3HeOesATeNbHOCTH)

1.1 OO6LKMe nonoxeHus

HacTosilwme npaBuna o6a3atenbHbl A8 UCMNOSMHEHWS BCEMU CTYAeHTamMu, NpenogaBaTtensiMu n
COTPYyAHMKaMK, HaxoasiumMmMmcs B nabopartopuu.

HapyLweHne npaBun BneyeT 3a cobow npegynpexaeHue, oTcTpaHeHne ot paboTel u/unu apyrue
AVCUMNIMHAPHbIE Mepbl, NPeayCMOTPEHHbIE YCTaBOM y4ebHOro 3aBeeHus.

AoMUHUCTpaumsi nabopaTopum He HECET OTBETCTBEHHOCTM 3a HECHACTHbIE CryYau, MPOM3OoLLEALLIME B
pe3ynbTaTte HecobnioAeHNs HaCTOALLMX NpaBul.

1.2 UHCTpyKTaX No TexHUKe 6e3onacHoCcTH

Mepen Hayanom kaxaon naéopaTopHon paboTbl CTyAeHT 06513aH NPOMUTU UMHCTPYKTaX.

MHCTpyKTax MoxXeT ObiTb Kak 06LWmMM (B Ha4ane ceMecTpa), Tak U MHAMBUAYanbHbIM (Nepes Kaxaon
paboToi, ecnu aTo HE0OXx0aUMO).

° MHCTpyKTax BKNoYaeT:

MpaBuna paboTbl B nNabopatopuun.

Mepbl 6e3onacHoCTM Npu paboTe C KOMMNbLIOTEPHOW TEXHUKOM (3nekTpobe3onacHOCTb, NpaBubHas nocaaka
3a paboynm MecToMm, NepepbiBbl).

MpaBuna paboTbl ¢ NporpamMHbIM obecrnedeHnem (0COBEHHO C HE3HAKOMbIM).

MpaBuna xpaHeHns N MCNoNb30BaHNS JaHHbIX (KOHUAEHUMANBHOCTb, Pe3epBHOE KONMPOBaHKE).

. MoaTBepXKAeHNE NPOXOXKAEHNA UHCTPYKTaXa — NoANUCE B XypHane (npyu Heo6xoammocTi).
1.3 Mepbl 6e3onacHocTH
° O6Lwwue TpeboBaHUA:

MoppepxmBanTe YNCTOTY M NOPAZOK Ha pabovem mecTe.

He octaBnante nuyHble BeLy Ha npoxogax n pabounx ctonax.

He ynoTtpebnanTte nuLLy 1 HanuTKM 3a KOMNbloTEPaMu.

He ncnonb3yinte NoCTOpoHHEE NporpamMmmHoe obecnedeHne 6e3 paspeLleHusi npenogasaTens.

CoobLanTe o nobbix HEMCNPaBHOCTAX 060pyA0BaHNSA UMM NPOrpaMMHOro obecrnedeHnst nabopaHTy nnu
npenogasaTento.

. AnekTpob6e3onacHOCTb:

He kacaiitecb oroneHHbIX NPOBOAOB M NOBPEXAEHHbLIX PO3ETOK.

He paboTaiTe ¢ HemcnpaBHbIM 060pYI0BaHNEM.

He nbiTantecb CaMOCTOATENBLHO PEMOHTUPOBATL KOMMBIOTEPHYH TEXHUKY.

. Pa6oTa c KOMNLIOTEePHOWN TEXHUKOM:

CobnitogaiitTe npaBuibHY OcaHKy Npy paboTe 3a KOMMbIOTEPOM.

PerynsipHo fenaiTe nepepbiBbl ANs OTAbIXA a3 U Pa3MUHKW.

He nepekpbiBaiTe BEHTUNSALMOHHBIE OTBEPCTUSA HA CUCTEMHOM GIIOKE U MOHUTOpE.

. Pa6oTa c nporpaMmMHbIM o6ecne4yeHMeM U AaHHbIMU:

Vcnonb3ynTe TONbKO NULIEH3MOHHOE NPOorpaMmMHoe obecneyeHue.

He yctanaBnmBante nporpammHoe obecneyeHune 6e3 paspelueHns npenogasartens.

Cos0asalime pe3epeHble KOnuu c80oux OaHHbIX.

CobGniogante KOHMAeHUNaNbHOCTbL AaHHbIX (0CO6eHHO Npu paboTe ¢ peanbHbIMUA AaHHLIMU O
COTPYAHUKaX).

He pacnpocTpaHsiite nepcoHanbHble faHHble 6e3 paspeLleHust.

He nocelanTte caiTbl, cogepxallme BUPYChbl UM BPEAOHOCHOE NporpaMmHoe obecneyeHue.

. MpodmnakTnka KOMNbIOTEPHbIX 3aboneBaHU:

PerynsipHo npoBeTpuBanTe nomeLLeHve nadopaTtopuu.

Vcnonb3yiiTe cpeacTtsa 3allnThl OT M3MNy4YeHust MOHUTOpa (Npy HEOGXoaANMOCTH).

1.4 OTBETCTBEHHOCTb

CTyneHTbl HeCyT OTBETCTBEHHOCTb 38 COXpPaHHOCTb 060pyA0BaHMA 1 NPOrpaMMHOro obecneveHus,
npenocTaBneHHbIX AN BbINONHeHUst nabopaTtopHon paboThl.

B cnyyae noBpexaeHus Mo BUHe CTyaeHTa, OH 0693aH BO3MECTUTb yLiepb B yCTaHOBMEHHOM MOPSAKeE.

CTyneHTbl HECYT OTBETCTBEHHOCTb 3a HapyLUeHWe KOHPUAEHUNANbHOCTY AaHHbIX.

2. AnropuTtm npoBefeHusi nabopaTtopHon pa6oTbkl (Be3onacHocTb Xu3HegeaTeNIbHOCTH)

1. MoaroToBKa k na6opaTopHon paborTe:

Mony4yeHne 3agaHnsa oT NpenogasaTens (onucaHve 3agayn, JaHHble, TpeboBaHMS K OTYETY).



MN3yyeHne TeopeTuyeckoro matepuana (KOHCNeKTbl, y4ebOHMKM, MeToauYeckue ykasaHus).
O3sHakoMmneHne ¢ MCnosb3yeMblM NPorpamMmmHbiM obecneveHnem

MoaroToska nnaHa BbINONHEHNS paboThl.

2. Ha4yano naGopaTopHoi pa6oTbl:

3anyck Heob6xoanMOoro nporpaMmMHoro obecneyveHms.

3arpyska npefocTaBrneHHbIX AaHHbIX UMW NOATOTOBKA AaHHBIX CAMOCTOSTENbBHO.
CosgaHune HOBbIX (hannoB ANS XpaHeHUs pesynbTaToB paboThl.

3. BbinonHeHue paboTbl:
o BbinonHeHve aHanunsa AaHHbIX B COOTBETCTBMU C 3a4aHNEM.
. OumncTka 1 noarotToska AaHHbIX.

Bbibop 1 npumeHeHve noaxoasiimx MeToaoB paboTol.

MHTepnpeTaumsi pe3ynbTaToB aHanusa.
PukcaLmsi NPOMEXYTOYHbIX PE3YNbTaTOB.
CospgaHuve Tabnuu, rpadmkoB, AvarpaMmm Ons BU3yanusauum SaHHbIX.
dopmynnpoBka BbIBOAOB U pEKOMEHAALNIA HA OCHOBE pe3ynbTaToB aHanmaa.
3aBepLueHue paboTbl:

CoxpaHeHue Bcex paboumnx channos.

3akpbiTe nporpamMmHoro obecneyeHus.

YpaneHue BpeMeHHbIX hannos (npy HeobxoanumocTH).

Y6opka paboyero mecra.

5. OdcbopmneHue oTyeTa:

B omyeme 0omxHbI 6bimb 4emko cghopmynuposaHsl uesb pabomel, onucaHue ucronb308aHHbIX Memodos,
pesynbmamsl aHanu3a (¢ mabnuyamu, epagukamu), 8180061 U peKOMeHOayuU.

OTtueT gormkeH 6bITb 0POPMIEH B COOTBETCTBUM C TpeboBaHMAMK NpenogasaTens.

O6na3aTenbHO ykasbiBakTe UCTOYHWUKM OAHHBIX U MCMOMBb30BAHHOIO NPOrpamMmMHOro obecneyeHus.

6. 3awmTa nabopatopHom paboThl:

JdemoHcTpaumsa npenogasartento pesynstaToB paboThbl.

OTBeTbl Ha BOMNPOCHI N0 METOAMKE aHanu3aa, MHTepnpeTaummn pe3ynbTaToB U CAeNaHHbIM BbIBOAAM.

O6bsACHEHUE OrpaHNYEHU UCNONb30BaHHbLIX METOAOB.

MpennoxeHus No AanbHenwemy pa3suTyIO aHanmaa.

ObocHoBaHue npakmu4eckol 3Ha4UMOCMU r101yYEHHbIX pe3yrbmamoe 0151 yripassieHUsi IepCcoHasIoM.

rO OO

Hwxe npeacTtasneH paspaboTaHHbIN AOKYMEHT, MONHOCTBIO COOTBETCTBYHOLLMIA BaLLMM METOANYECKUM YKa3aHUsM, C
aKkueHTOM Ha npoBeAeHue nabopaTopHbIX paboT B koMnbroTepHOM Knacce (ayautopus Ne 102). Bce nyHKTbI
npvBeAeHbl B NTOrMYECKOW NoCcrnefoBaTenbHOCTY.

3. Llenb npoBepeHus naﬁopaToprlx pa60T no AucuunnuHe «be3onacHoCTb XU3HeaeATENbHOCTUY

Llenb: 3akpenneHne TeopeTUYECKNX 3HAHWUI 1 (DOPMUPOBAHME NPAKTUYECKUX HABBLIKOB MO CO34aHUI0 U
noaaepkaHuio 6e3onacHbIX YCNOBUN XN3HEOEATENbHOCTM, a TakkKe Mo OLEeHKe BO3OEeNCTBMSA BPeaHbIX U OMaCHbIX
(aKTOpPOB B YCIOBUSAX, NMPUOMKEHHBIX K pearbHOM NpodeCccMoHansHoM AeaTenbHOCTH, C UCMOMNb30BaHNEM
cneumanuaMpoBaHHOro NporpamMmmHoro obecneveHus.

3apaym npoBeaeHus nabopaTopHbIx paboT:

1. Hayuutbcs BbISBNATL M KNaccmgurumpoBaTh BO3MOXHbIE Yrpo3bl (MOXapbl, MOPaXeHWe ANeKTpUYeCKnm
TOKOM, BpeAHble NPOM3BOACTBEHHbIE (DAKTOPbI) C MOMOLLLIO KOMMNBIOTEPHBIX CUMYMALMIA N PACHETHbIX
Mopynen.

2. OcBouTb METOAMKM pacyeTa 1 aHanv3a napameTpoB 6€30MacHOCTM (LLUaroBoe HanpshkeHue, ToK
3aMblKkaHUs!, 3aMbIfTEHHOCTb, OCBELLEHHOCTb, LWYM, BUOpaLuns, MUKPOKNMMAT) B BUPTYyaribHOWM nabopaTopHoWn
cpege.

3. CdopmunpoBaTb yMeEHNE NHTepnpeTUpoBaTh pe3ynbTaTbl MOAENMPOBAHUS 1 CPABHUBATL UX C
HopmaTuBHbIMK TpebosaHuamu (TOCT, CanlluH, MYJ3).

4. Pa3BuTb HaBblku paboTbl C MHPOPMALMOHHBIMW CUCTEMaMK 1 6a3aMuy AaHHbIX HOPMaTHMBHO-NPaBOBON
AOKYMeHTauuu ANst NpuHATUS pelueHunii B obnactu 6esonacHocTw.

4. ®opmupyemas KoMneTeHUUs (apanTtauumsi o KOMMNbIOTEPHbIN NPaKTUKYM)

YK-8 CrnocobeH co3gaBaTth 1 nogaepXuBaTb B MOBCEAHEBHOM XMU3HW U B NPOGECCUOHANbHOM AeATENbHOCTU
Ge3onacHble YCNOoBUS XU3HeAESTENBHOCTU A COXPaHEeHUs NPUPOAHOI cpeabl, obecrneyeHns yCTonumBoro
pas3BuUTUS 0bLLECTBA, B TOM YMCIe MPU Yrpo3e 1 BO3HUKHOBEHUM YPEe3BblYaliHbIX CUTYaLUiAi U BOEHHbIX KOHIMKTOB.



5. MatepuanbHoe o6ecneyeHue (AkTyanbHoe ansa ayautopumn Ne102)

Momewenune: Ayamutopusa Ne 102 (knacc Ans NnpakTU4eckmMx 3aHATUn, o6opyaoBaHHbIv Ans nuy, ¢ OB3).
OcHalleHune Ans KOMNbLIOTEPHOrO MOAENUPOBaHUA:

1. AnnapaTtHoe obecne4yeHue:
o KomnbtoTepsbl: 22 wT. (8+14) ¢ MOHMTOpPamu.
o [epudpepus: ceteBble punbTpbl (13 WT.), KNaBnaTypa, MbliLlb.
o WHdpacTpykTypa: Bbixod B ceTb MIHTepHeT, goctyn k ANOC CamlTY.
2. NporpammHoe o6ecneyeHue (ana Bcex MK):
o OC: Windows 10/11 Pro.
o  OdwmcHbi nakeT: Microsoft Office (Excel, Word — ans pac4eToB 1 opopMneHnsi oT4eToB).
o CneuwmanuanpoBanHoe 10O (cumynsiTopbl/TpeHaxepsbl):
= [ina JIP Ne1-4 (3nekmpobe3onacHocms, NoxapHas be3onacHocms): MATLAB/Simulink
(Mopenb pacTekaHusa Toka) Unu CneLmnanm3npoBaHHbIA TPeHaxep «ONeKTPOHHbIE
nabopatopHble paboTtbl no BXO» (Hanpumep, Virtual Labs).
= [na JIP Ne5-8 (Bo3dywHas cpeda, Bubpoakycmuka, Mukpoknumam, OceeweHue):
BupTyaneHble nabopaTopHble cTeHAbl (Hanpumep, «OxpaHa Tpyaa. MNpakTukym» -
MPUNOXEHWE 1).
o CnpaBoyHo-npaBoBas cuctema: «KoHcynbeTtaHTlntoc» (c6opHuk CanluH, TOCT).
o bpaysep: Yandex Browser

6. MeTtognyeckoe obecneyeHue (aganTMpoBaHHOE NOA KOMMbIOTEPHbLIN Kacc)

Modzomoeka k nabopamopHoli pabome (yugpoeoli popmam):

1. TMonyyeHwue 3apaHus:
o [locmaHoska 3adayu: Pabota nposoautca B AMOC Caml TY. 3agaHue Bbirpy>aeTcs CTyAeHTOM B
nuyHom kabuHeTe B BUae cpanna (PDF/docx).
o Uenb pabomel: dopMmynupyeTcs B 3agaHnmM (CM. HUXE TEMbI).
0  UcxodHble daHHble: BapnaHT 3agaHns (Habop umdpoBbiX Ko dULMeHToB) hopMmmpyeTcs
aBTOMaTMYECKN NPU BXOAE B CUMYMATOP UMW Bbl4aeTcs npenogasaTenem.
o TpebosaHus k npozpammHoMy obecrieqyeHuro: Hannune Ha MK naketa MS Office n aktyansHon
BepCcuM crneynannampoBaHHoro cumynsitopa (obHoensetcs yepes AMOC).
o TpebosaHus kK omyemy:
= dawnn otyeta (Word/PDF) ¢ TutynbHbIM nmuctom (No wabnoHy kadeaps).
= CTpyKTypa: uenb, UCXOAHbIE AaHHbIE, CKPUHLLOTLI BUPTYanbHbIX CTEHA0B, Tabnuubl
pacueTtoB (Excel), rpacpmkm (noctpoeHHble B Excel), BbiBOAbI.
o Kpumepuu ouyeHku:
= «OTAMYHO» — KOPPEKTHO BBEAEHbI AaHHbIE, CMOAENMPOBaHbl 3+ BapuaHTta, caenaHbl
MONHbIE BbIBOAbI.
= «Xopowo» — gonyuieHa 1 owmnbka B pacyeTe (McnpaeBneHa), BbiIBOAbI HEMOIHbIE.
= «Y[OOBMETBOPUTENBHO» — MEXaHUYeCcKoe BbiNonHeHe 6e3 aHanunsa, HeBepHoe
noHMMaHue pesyrnbTaTa MOAENMPOBaHNUS.
2. CamocTosiTenbHOe U3y4yeHne TeopeTUYecKkoro matepmuana:
o Wayyaetcsa no yuebHuky (PDF) n3 6mbnmotekm Caml TY u no ccbinkam Ha nexkummn B ANOC.
o PekomeHgyeTcst 03HaKoMUTLCA C paboToN BUPTyanbHOro cTeHAa.

BbinonHeHue nabopamopHoli pabomsi (anzopumm 0Osisi cmydeHma e KOMNbLOMepPHOM Kriacce):

3anyck MO: Bontu Ha MK, oTkpbITe apnbik «JlabopaTopHbii npaktukym BX[O» Ha paboyem cTone.
UpeHntudukaums: Beectn Homep rpynnel 1 PO (unu ID ns Moodle).
Bbi6op BupTyanbHoro cteHaa: BuibpaTe HoMep nabopaTopHol paboTthl (Ne1...Ne8).
Pa6oTta c mogenbto:
o BHecTu ncxogHble faHHbIe (CONPOTUMBIEHNE, HAMPSXKEHWE, KOHLEHTpauUMm nbinv/rasa n T.4.).
o Haxatb «Pacuyet» / «CTapT cumynsaumm».
o  CHATb Noka3aHus ¢ BUPTyanbHbIX Npnbopos (amnepmeTpsbl, Aatymkm CO/ocBeleHHocTU/Wwyma).
o  W3meHnTb NnapameTpbl (Hanpumep, yBENNYNTbL MOLLHOCTb 3aHyNEHUS U U3MEHUTb TUN
3a3eMreHuns1) 1 NOBTOPHO 3anyCTUTb MOAENMPOBaHue.
5. 3anucb pe3ynbTaToB:
o CkonvpoBaTb NOMyYeHHbIE YNCMOBbIE 3HaYeHMs B Tabnuuy Excel (CKpUHWOT pesynbTaTta
obsizaTeneH ans otyera).
6. ®dopmupoBaHue BbiBOAA:
o CpaBHUTb Mony4eHHbIE AaHHbIE C HOpMaTMBoM (Tabnuua Hopwm BlwmTa B O nnn npegocTtaBneHa B
nekumm).

PoNPE



CopaepxaHue nabopaTtopHbIX paboTt

Ne

1

o B oT4yeTe OTBETUTb HA KOHTPObHBLIE BOMPOCHI (TEKCTOBLIA GMOK B NporpamMmme).

HasBaHue JIP

UccnepoBaHune
aBTOMaTU4YeCKOW cucTeMbl
NoXXapHOW CUrHanNM3auuu.

Bo3HukHOBeHuMe n
BblpaBHUBaHMWe LLAroBbIX
HanpsKeHUM.

OueHka 3acheKTMBHOCTH
[EeNCTBUSA 3aHyINeHus.

OueHka achekTMBHOCTH
OeNCTBUA 3aLMTHOro
3a3emMneHus.

WccnepoBaHue cocTosiHUA
BO34YLUHOW cpeAbl B
pabouein 30He.
UccnepoBaHune ycnoBumn
TpyAa no
BMOPOAKKYCTUYEKUM
chakTopam.
WccnepoBaHue ycnosum
TpyAa no napameTpam
MUKpPOKNMmara.
UccnepoBaHue ycnoBumn
TpyAa no nokasaTento
«UCKYCCTBEHHOE
ocBeLyeHune».

Y1o mopgenupyeTcsa (KOMNbIOTEPHbIN
aHanor)

Mopaenb aBToMaTU4eCKol CUCTEMBI
(mnaTuukm geima/Tenna). Pacyet
BEPOSATHOCTY NOXHOro cpabaTtbiBaHWA Unn
BPEMEHM OTKIUKa.

3D-mopernb NoBEPXHOCTU 3eMNN C
pacTekaHnem Toka OT ynaBLlero npoBoja.
Busyanusaums 30H HanpshkeHust.
PacyeTHas cxema ans nposepku
cpabatbiBaHuA aBTomara (Tok K3).
BrnvsHne NnoBTOPHOro 3aseMneHus.
PacueTt conpoT1BneHns CnoxHoro
3asemnutens (KoHTyp). CpaBHeHue ¢ MY3.

BupTyanbHasa nabopatopus: BeHTUNALmS,
BblAeneHune noinun. Miamepexue
KOHLIeHTpauum.

YacToTHbIn aHanusaTtop wyma (FFT).
MocTpoeHne cnekTporpammbi.

BupTyanbHbIvi cTeHa: TepMOMeTp,
rurpomeTp, aHemomeTp. OueHKa KaTeropum
paborT.

Pac4yeT ocBelleHHOCT MeTOA0M
koadpumumeHTa ncnonssosaHus (Excel).
MopennpoBaHue cMeHbl namn
(cBeTOOMOAO/NMIOMUHECLIEHT).

3. OdhopmneHue u cpaya otyeTa

Co,qep)l(aHMe oTyeTa:

MporpammMHoe obecneyeHue
(pexomeHn.)

CumynaTop «OxpaHHo-
noXapHasi curHanmaaums»
(Visual Studio / LabVIEW).

MATLAB (PDE Toolbox) unu
Python (matplotlib).

MathCAD / Excel (makpocsl).

CneuranuanpoBaHHbIN
KanbkynaTop (Tvna
«3aszemnutens v2.0» unu
Excel).

MO «AcnvpaTtop-3ko»
(cumynsTop gartymka).

CvmynsaTop wymomepa (Ha
6a3e ALl 3BykoBOI KapThl).
MO «MeTeo-H» (cumynaTop

n3mepuTeribHoro KOMI'IJ'IeKTa).

®awnin *.xIsm c pacyeTom n
rpadukom.

TuTynbHbIN NUCT: HasBaHue y4ebHOro 3aBeeHUs, Ha3BaHe AMCLUMIUHBI, TemMa nabopaTopHow paboThl,
®UO cTyaeHTa, HOMep rpynnbl, AaTa BbINOMHEHWS.

Llenb paboTbi: YeTkoe chopmynvpoBaHue Lenv nabopaTtopHon paboThbl.
Onucanue 3apauu: lNMogpobHoe onucaHne Npobrembl ynpaBreHUss NepcoHanoM, KOTOpyl Heobxoammo

peLmThb.

UcxogHble paHHble: OnucaHWe [aHHbIX, MCMONb30BaHHbIX B pa60Te, BKINKO4YaaA WUCTOYHUKWU [OaHHbIX,
dopmMaT AaHHbIX, NONs AaHHbLIX U X HAa3HaYeHNeE.
MeToauka aHanusa: OnvcaHne MeTO4OB aHanu3a AaHHbIX, NMPUMEHEHHbIX B pa60Te, c obocHoBaHMEM UX

BblOOpa.

PesynbTathl aHanu3a: [lpeactaBneHve pesynbTaToB aHanu3a [AaHHblX B Buge Tabnuu, rpadukos,
avarpamm.
MHTepnpetauma pesynbtatoB: OObACHEHME MOMYYEHHbIX PE3ynbTaTOB M WX 3HAYEHWs ONS peLleHus
NOCTaBIEHHOW 3agayn.
BbiBoabl u pekomeHaaumn: PopmynMpoBaHve BbIBOAOB O PeLUeHUn NpobnemMbl ynpasneHust nepcoHanom
1 paspaboTka pekomeH4auui no yrnyyeHnto CUTyauum.
Cnucok nutepaTtypbl: [NepeyeHb UCTOYHMKOB, NCMOMb30BaHHBLIX NPW NOArOTOBKE K paboTe.

MpunoxeHunsa (no HeobxoaumocTH): [ononHUTENbHbIE Matepuansl, TakMe Kak WCXOAHble AaHHble, KOA
nporpaMm, pesynbTaTbl CTaTUCTUYECKNX TECTOB.
TpeboBaHusa k ochopmneHuio:

OTtueT gomkeH 6biTb 0POPMIEH B COOTBETCTBUM C TpeboBaHMAMN npenoaaBaTens.
TeKCT AomKeH ObITb YETKMM U NMaKOHUYHBIM.

Tabnuubl 1 rpacduky JOMKHbI ObITb NOANUCAHBI M MPOHYMEPOBaHbI.
®opmynbl 4OMKHBI ObITb HAOPaHb! B pegakTope opmyin.

Cnucok nutepatypbl formkeH bbiTb ochopmneH B cooTBeTcTBumn ¢ TOCT.
Mpw ncnonb3oBaHUK OHNaH-PeCypcoB, HEOBXOANMO YKa3bIBaTb CChINKN HA UCTOYHUKN.

Cpayva otyeTa:

OT4yeT gomkeH ObiTb cAaH NpenogaBaTesNito B YCTAHOBIEHHbIA CPOK.
HapymeHme CpOKOB cAa4vn ot4yeTa MOXeT NpUBECTU K CHMXXEHUIO OLIEHKN.
4. 3awmTa nabopaTopHou paboThbl

MoaroToBKa K 3awiuTe:

CTy,D,eHTbI roTOBATCS K 3awuTe, NOBTOPSIsi TEOPETMYECKUA MaTepuan u aHannanpya pesynbtaTtbl CBOEeM

paboThbl.

Heo6xoamMmMo GbITb FOTOBLIM OTBETUTL HA BOMpPOCHI npenogaBaTend, KacaloLmneca:

Llenun v 3sagaun paboTbl.
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MeToaukn aHannsa AaHHbIX.

WHTepnpeTaumm pe3ynbTaToB.

BbiBOOOB 1 pekomeHaaumm.

OrpaHnyeHuin UICNoNb30BaHHLIX METOA0B.

MpakTnyeckom 3Ha4YMMOCTU pe3ynbTaToB paboThbl.

Mpouecc 3awuThbl:

CTydeHT KpaTko nanaraeT Lernb, 3a4a4v 1 pesynbTaTbl cBoen paboThbl.

OTBevaeT Ha BoMpock! NpenogaBaTtens.

[leMOoHCTpMpYyeT NOHNMaHWe pe3ynbTaToB aHanm3a U Ux NpakTUYeCcKom 3HaYNMOCTH.

MpenogaBaTenb OUEHMBAET KayecTBO BbINOSIHEHHOW paboThbl, YPOBEHb 3HAHWA CTydeHTa U  ero
CMOCOOHOCTb NPUMEHATL 3TU 3HAHUS Ha NPaKTUKeE.

Tpe6oBaHUA K NPOBeAEHUIO:

AxkTuBHOe y4vacTtue: CTyaoeHTbl OOMKHbI aKTMBHO y4yacTBOBaTb B BbIMOMHEHWM nabopaTopHbix pabor,
NpPOSIBNSATL CAMOCTOATENBHOCTb Y MHALMATUBY.

Kputuyeckoe wmbiwneHue: MNpu aHanu3e [aHHbIX HEOOXOOUMO NPOSBAATL KPUTMYECKOE MblLNeHue,
oueHMBaTb JOCTOBEPHOCTb MHGOPMaLM 1 060CHOBAaHHOCTb BbIBOLOB.

CobGnioaeHune cpokoB: Heobxoanmo cobniogaTtb CPOKU BbINOMHEHMSA U cAaYmn nabopaTopHbix paboT.

Co6nioaeHue npaBun 6e3onacHocTu: Heobxogumo cobntogatb npaBunia TEXHUKM Ge30nacHOCTU npu
paboTe ¢ KOMMNBLITEPHOWN TEXHUKOM U OAHHBLIMMU.

Cob6nioaeHue 3TMYeCcKNX HopM: Heobxoammo cobnitogaTb 3TUYECKMe HOpMbl Npu paboTe ¢ AaHHbIMK O
nepcoHarne, obecne4mBaTe KOHOPUAEHLNANBHOCTE UHOPMaLIMK U yBaXaTb NpaBa COTPYAHWKOB.

0O606LeHHbIE KPUTEPUN OLIEHKU:

. MonHoTa 1 NpaBUNBLHOCTb BbINONHEeHUA 3aAaHus: OueHKa TOro, HaCKOJbKO MOJSTHO U NMPaBUIbHO
6bina pelleHa NnocTaBneHHas 3agava.

. KayecTBOo aHanu3a AaHHbIx: OueHKa NpaBUIIbHOCTU MPUMEHEHUs METOOOB aHanu3a, TOYHOCTU
pac4eToB, 060CHOBaHHOCTM Bbibopa MeTO40B.

. KayectBO wuHTepnpetauum pesynbTatoB: OueHKa MNOHMMaHWS pes3ynbTaToB aHanuaa,
Cnoco6HOCTN AenaTh BbIBOALI U hOPMYNMpOBaTh PpekoMeHaaUuu.

. KayectBOo odhopmneHus otyeta: OueHka COOTBETCTBUS oT4eTa TpeboBaHWsSIM K 0DOPMIEHHIO,
YETKOCTM M NNAaKOHWYHOCTW TEeKCTa, HarnsagHOCTU NPeACcTaBreHUs pe3ynbTaTos.

. YpoBeHb 3HaHUN U NoHMMaHuA: OueHka 3HaHWA TeopeTMYEecKoro maTepuana, NOHUMaHWsA
METOAOB aHanm3a u Ux NPUMEHEHWUS Ha NpaKkTUKe.

o AKTUBHOCTb U CaMOCTOAITENIbHOCTb: OLI,eHKa aKTMBHOCTWU CTyAeHTa B npouecce BbINOJIHEHUA
paboTbl, NPOSIBNEHUS1 CAMOCTOSITENBHOCTU U MHULIMATYBbI.

. Co6niogeHue cpokoB: OueHka COGNIOAEHNS CPOKOB BbINOMHEHMA W caadv nabopaTopHown

paboThbl.

JT10T npouecc obecrnevnmBaeT KOMMMEKCHbIA MOAXOA K OOYYeHMI0 M MO3BOMSIET CTyAEHTaM He TONbKo
NnonyyYnTb TEOPETUYECKNE 3HAHMS, HO U NPUOBPECTUN NpaKTUYecKkne HaBbIk1, Heobxoaumble Ans ycnelwHon paboThl B
obrnacTtu ynpaeneHnsi nepCoHanom.

7.3apaHna gnsa nabopaTtopHbIX paboT
O6wwme ykasaHus:

. Bce nabopaTtopHbie paboTbl BbIMOMHAKTCS HA NPUMEpPE YCIIOBHOW OpraHu3auum

. Heobxooumo dukcmpoBaTh (CKpUHLLOTLI) Bce aTanbl paboThl 1 pe3ynbTaTel. B oTyeTe gomkHa
ObITb NOCNenoBaTENLHOCTL AEACTBUIA U UX ONMUCaAHKE.

. CdopmynupyinTe BblBOAbI: UTO HOBOrO Bbl Y3HamnM, Kakue onepawuuy 0CBOWUNMU, Kakvue npobnemsl
BO3HUKIM 1 KaK UX peLunnu.

. Ons kaxxgon nabopatopHon paboTbl HeobxoanMo cHOpPMynMPOBaTh LIENn 1 3agaqdu.

Na6opaTopHas pa6oTa 1. UccnepoBaHme aBTOMaTUYECKOM CUCTEMbI NOXAPHOM CUTHaANU3auumn

1. Llenb nabopatopHou paboTbl

dopmMurpoBaHve y oby4datoLmxcs cnocobHOCTY BbISIBNATL Yrpo3bl NoXapa, NOHUMaTb NPUHLUMNLI paboThbl
aBTOMAaTMYECKMX CMCTEM NoxapHon curHanmaaumm (ACIIC), a Takke oco3HaBaTb BNUsiHNME NpodeccrmoHanbHom
[eATEeNbHOCTM Ha 6e30NacHOCTb 1 OKPYXatoLLyto cpefy (B KOHTEKCTE YCTONYMBOIO pas3BuUTUS).

2. MnaHupyembie pe3ynbTaTbl 06y4eHUs

Mocne BbINONHeHWs nabopaTopHor paboThbl CTyaeHT OyaeT:

3HaTb: HopmaTuBHYyto 6a3y (P3-123, MNIMP Ne1479), knaccudmkaLumio noxxapHbIX U3BeLaTenen, anroputm paboTsbl
ACIIC, ocHOBHbIE BUAbI Yrpo3 Npu Nnoxape.

YmeTtb: ngeHtudmumpoBath TUNbl n3Belarenen, yutatb cxeMbl ACIC, co3gaBaTh nnaH 3aBakyauun, oLueHuBaThb
3Konoruyeckme nocrneacTausi noxapa (Bbiopocht).

BnapeTb: HaBblkamu paboTbl B 3D-cumynsitope ACIIC, B rpacduyeckoM peakTope, C 3NeKTPOHHLIMU TECTaMu U
HOPMaTMBHbLIMW JOKYMEHTaMMU.

[OeMOHCTpUpoBaTh: NOHNMaHNE HEOOXOANMMOCTU Be30MacHbIX YCIOBUIA XU3HEAESTENBHOCTU U YMEHME OKa3biBaTb
nepByo NoMoLLb (6a3oBble HaBbIKN).

3. 3apgauu nabopaTopHoM paboThbl

N3yunTb HopmaTtusHble TpebosaHmsa k ACIC (®3 Ne123, MNP Ne1479).

B 3D-cumynsitope (Ha 6a3e poccuiickoro MNO) cobpaTth cxeMy pasMeLleHnst 3BeLlaTenen B NoMeLLeHNN.

Mo anekTpoHHOW ranepee (cantbl npounssoauTenen P®) knaccndnumpoBaTte He MeHee 5 TUMOB NOXapHbIX
n3BeLlaTenen.
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MponTtn oHnamH-TecT (AHAekc.PopMbl) Ha 3HAHWE TUMOB M3BeLLaTenen 1 UX Ha3HavYeHus.

B rpacuyeckom penaktope (AHaekc.[JokyMeHTbl) co3aaTh hparMeHT niaHa 3Bakyauum.

OueHWTb 3KoMornMyeckne NocneacTems noxapa (BbIopockl NpOAYKTOB rOPEHNst) C MOMOLLIbIO OHManH-KanbKynsaTopa
(OkoPacuer).

OTtpaboTaTb HaBbIKM NEPBOI MOMOLLM MPU TEPMUYECKOM OXOre 1 OTPaBIIEHNW YrapHbIM ra3om (TpeHaxep Ha
noptane «KynbTypa 6e3onacHocTny).

4. Heo6bxogumoe nporpaMmmHoe obecnevyeHne U oHNamH-pecypcbl (poccuinckue / ceoboagHoe MO)

Ne Pecypc Ha3HauyeHue Ccbinka ans cTyaeHToB

MopTan «KynbTypa 6e3onacHocTu» 3D-tperaxep ACTIC, pasaen

1 MUC Poccnn «[lMepBas nomoLb», HOPpMaTUBHbIE kulturerobezopasnosti.rf
OOKYMEHTbI
p OMUMANLHLIA MHTEPHET-NOPTAN 4,3 \o153 [P Ne1479 (GecnNaTHO) pPravo.gov.ru

npasoBoun MHcdhopmaLum

Ypo06HbI nouck ctaten 3
(6ecnnatHo ons By30B)

anepes nsobpaxeHun,
XapaKTepuUCTUKKN n3BeLLaTenen

[ononHutenbHasa 6asa and
naeHTudmkaumm

OnnanH-TecT (npenogasartens
BblAET CChINKY)

BekTopHbI rpadhnyecknii pegaktop
(yctaHoBuTb Ha 1K)

AnbTepHaTUBHbIN OHNANH-peaakTop
(6e3 ycTaHoBKK)

KanbkynsaTop BeIGpOCOB Npu ropeHun

3 KoncynbTtantllnioc: CtyaeHT student.consultant.ru

4 Karanor nasewarenen «bonug» bolid.ru/catalog/izveshchateli/

5 Kartanor usBewartenen «dpuaaH» eridan.ru/catalog/fire-alarm/

6 SAnpekc.®opmbl forms.yandex.ru

7 Inkscape inkscape.org/ru

8 fHpekc.[l1oKyMeHTbI documents.yandex.ru

9 JkoPacuer ecoraschet.ru

(6ecnnatHo)
10 Moptan «KynbTypa 6e3onacHocTu» HTEpaKTUBHbIN TpeHaxep nepBoW kulturerobezopasnosti.rf —
(pa3pen «lMepBas nomMoLlb») nomMoLuun «[epBas nomoub»

5. Kputepuu n nokasaTtenu goctmxkeHusi uenu (oueHka komneteHuumn YK-8)
KomnemeHuyusi: YK-8
CnocobeH co3gaBaTh M NOAAEPXKMBATbL B NOBCEAHEBHON XN3HU U B NPOECCUOHANBHON AeATeNbHOCTM Ge3onacHble
YCINOBUS XU3HEAEATENbHOCTU ANA COXPaHEeHWsS NMPUPOAHON cpeabl, 06ecneveHns yCTOMYMBOro pasBmntus obLuecTsa,
B TOM 4YMCIe Npu Yrpo3e M BO3HUKHOBEHUM Ype3BblYalHbIX CUTYaLMIA U BOEHHbLIX KOH(DITMKTOB.

Kputepun (Ha uto WHpukaTop komneTeHuum (YTo Moka3aTtenu (Y10 4OMKHO GbITb
obpallaeTcs BHUMaHue) OEeMOHCTPUPYET CTYAEHT) BbINOMHEHO AnA «3a4TeHo»)

1. 3HaHue HopmaTuBHOM YK-8.1 BbisSIBNsieT BO3MOXHbIe yrpo3bl Anst 0 Ykasan He meHee 3 Tpe6osaHuin $3-123
6asbl XM3HU 1 300POBbA YeroBeka (noxap) unun MNP Ne1479 no ACIIC B oTtueTe

2. UneHTndmkaums YK-8.1 BuisiBnisieT BoamoxHble yrposbl; YK- O Knaccudwuumposan 5+ tmnos

sBewaTeneii 8.2 lNoHnmaeT, Kak co3gaBaTb n3BeLLaTenen no ranepee n 06bLACHUN NX

6e3onacHble ycrnosus Ha3Ha4yeHune

+
3. Pa6ora c 3D- YK-8.2 lNoHnmaeT, Kak nogaepxmBaTb 0 Cobpan CX?My pasmeLleHms 3
CUMYNSATOPOM 6e3onacHble ycrnosus M3BELLATENEi B TPEHAKEPE (CKPUHLLIOT
NPUNOXMIT)
-8. +

4. MnaH 3BaKkyauum YK-8.2 lNoHumaeT, kak co3gaBaTtb 0 Cospan cpparMeHT nnaHa aBakyauum (2

6e3onacHble ycrnosus nyTn, 0603HaYEHbI BbIXOObl, OTHETYLLNTENb)
5. 9konoruyeckas YK-8.4 [leMoHCTpUpyeT NOHMMaHue o Paccqmgg'l é%6pocu AnA ycgos;oro
oLeHKA BNMSIHAS Ha MPUPOZHYIO CPEMY noxapa (CO, 2, Caxa) no «3koPacueT» n

caenan BbiBOA

O Mpowen 1+ cueHapuii Ha TpeHaxepe (oxor

YK-8.3 [leMoHCTpUpyeT 3HaHne npnuemMoB
/ oTpaBneHve yrapHbiM rasoM) u onucan

6. NepBas nomolyb .
nepBoO MOMOLLN

noencTeus
- —_— o,
7. MpoxoxaeHne TecTa YK 8'1, 8.4 VHTerpanbHasa npoBepka 0 Habpan = 70% npaBunbHbIX OTBETOB B
3HaHWN TecTe (AHgekc.®opmbl)

O OTYeT caaH B CPOK, CTPYKTypa cobsogeHa,

8. OchopmneHue otyeta Bce nHankaTopsl
€CTb CKPUHLLOTbI, BbIBOAbI

6. O6wWwuI pesynbTaT

«3ayTeHo»:

CTyneHT BbINONHWUN BCe 8 KpuTepueB (M0 KaXXaoMy — MOJTOXUTENbHBIN NoKa3aTerb).
«He 3auteHoO»:

CTyaeHT He BbINONMHMUN OAVH WU HECKOMbKO 13 Kputepues Ne1—7 (unu He caan oTyer).
BoamoxHa dopabomka e meyeHue 1 Hedenu.


https://kulturerobezopasnosti.rf/
http://pravo.gov.ru/
http://student.consultant.ru/
https://bolid.ru/catalog/izveshchateli/
https://eridan.ru/catalog/fire-alarm/
https://forms.yandex.ru/
https://inkscape.org/ru
https://documents.yandex.ru/
https://ecoraschet.ru/
https://kulturerobezopasnosti.rf/
https://kulturerobezopasnosti.rf/
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7. CTpyKTypa oT4yeTa (ANnsA caaum npenogaBaTenio)

OT4eT ohopmMnsieTcsa B S11eKTPOHHOM Buae (AokyMeHT AHpekc.JokymeHTbl / Word / PDF) v BkntoyaeT:
TutynbHbIM nucT (PUO, rpynna, Tema paboTbl).

Lenb n 3agaum.

HopmaTtuBHas 6a3a (Bbinncka TpebosaHuin kK ACIIC).

Pe3ynbTatbl naeHTMdMKauum nssBelwatenen (tabnuua: Tun, nsobpaxeHve, HagHavyeHue).
CkpuHwoT 3D-cumynsaTopa ¢ pacCTaHOBKON U3BeLLaTene.

MnaH 3Bakyaumm (M3006pakeHne Unu CKPUHLLIOT pedakropa).

Pe3ynbTaThl 3konornyeckoro pacyeTta (Tabnvua Bei6pocoB, BbIBOA).

OnucaHne AeCTBUN Npu NepBoMr NomMoLm (Mo CLEHAPUIO).

Pe3ynbTaTt TecTa (CKPMHLLUOT C NPOLEHTOM BbINOMHEHUS).

BbiBoA (BOCTUrHYTBI NN LIENU, Kakue KOMNeTeHUMn chopmMmnpoBaHbi).

8. PekomeHpgauuun no nposepeHuio (ANA npenopasaTens)

OnuTtenbHOCTb: 2 akagemMuyeckmx 4yaca (90 MuH).

15 MWH — BBOAHAasA YacTb, MHCTPYKTaX, pasgaya CCbIfok.

60 MnH — camocTodATenbHas paboTta (MOXHO pasgenuTb Ha 2 6noka no 30 MUH C NepepbIBOM).
15 MMH — noaBeaeHne UToros, OTBETLI HA BOMPOCHI, C60P CKPUHLLIOTOB.
PaspaTouHbIn MaTepuan (BbiAaeTCcsa B Havane 3aHaTus):

QR-KoAbI / rMnepccbInkM Ha Bce pecypcebl.

KpaTkas namsiTka: «4 wara K caade otyeTan.

HacTpoiika MNK:

Y6eautbes, uto Inkscape yctaHOBMEH (MM AOCTyNeH NOPTaTUBHBIVA BapuaHT).
MpoBepuTb goctyn Kk kulturerobezopasnosti.rf, pravo.gov.ru, bolid.ru (6e3 6rnoknpoBoK).
Cospatb TecT B AHgekc.Popmax 3apaHee 1 pasfaTtb CCbIMKy.

BapuaHT ansa otcytcTBuA yctaHoBku MNO:
3ameHuTb Inkscape Ha oHnanH-pepakTop AHpekc.JoKyMeHTbl (MHCTPYMEHT «PUCYHOKY).

9. Mpumep ccbiNKu Ha TecT (ANA NpenogaBaTensi)

Coszpawite TecT B AHaekc.Popmax no wabnoHy:

Bonpoc Ha cooTBeTCcTBME: «[IbIMOBOW U3BELLATENL — pearvpyeT Ha ...»
Bonpoc ¢ kapTuHkoii: «Kakol aTo Tmn ussewarensa?» (13 katanora «bonuag»)
Bonpoc: «Kakon gokymeHT pernameHTupyet yctaHoBky ACIC?»

Bonpoc: «Kakne BbiGpockl Hanbonee onacHsl Npy noxape?»

MuHumanbHbil nopoe: 70% (Hanpumep, 7 u3 10 sonpocos).

NaGopaTopHasa pa6oTa Ne2
Bo3HMKHOBEHME U BbipaBHWBaHMWe WAroBbIX HanpsikeHUn

1. Llenb nabopatopHou paboTbli

dopmypoBaHve y 00yyatoLmMXcs CMOCOBHOCTY BbISABNATL YIPO3Y NOPaXEHUst ANEKTPUYECKUM TOKOM npu
BO3HWUKHOBEHUUN LLIAroBOro HanpsaxeHud, nOHMMaTb Cbl/|3|/|Ky npouecca n meToapbl 3alnThbl (BblpaBHMBaHI/Ie
noTeHUMarnoB), a Takke 0CO3HaBaTb BlMsIHNE NPodeCcCOHanbHONM AesTeNbHOCTM Ha 6e3onacHOCTL YenoBeka v
OKpy>KatoLLyto cpeay.

2. MnaHupyembie pe3ynbTaTbl 06y4eHUs

Mocne BbINONHeHWs nabopaTtopHor paboTbl CTyaeHT OyaeT:

3HaTb: onpejeneHne WaroBoro HanpsXeHusi, pakTopsbl, BNUSIIOLLME HA ero BENUYMNHY (PacCTOsiHUE 40 TOYKU
3aMblKaHWsi, TUN FPYHTa, BMAXHOCTb), HOPMaTVBHbIE TPEOOBaHUS K 3a3EMITEHMIO 1 BbIPaBHUBaHMIO NOTEHLMATOB
(My3, NT33M).

YMeTb: paccunTbiBaThb LLUAroBOE HanpsiXeHne ANns YNpoLLEHHbIX CXEM, MOAENMPOBaTL pacnpeneneHne noteHumana
Ha MOBEPXHOCTU rPyHTA, paspabaTbiBaTb MEPONPUSTUSA MO BbIPABHUBAHWIO MNOTEHLMATIOB.

BnapeTb: HaBblkamy paboTbl B CUMYNATOPE anekTpudeckmx uenen (poccuickoe MO), B rpachmyeckom pegaktope, ¢
OHITaNH-KanbKynaTopaMmu n HOPMaTUBHBIMWU OKYMEHTaAMM.

[JeMOHCTpUpoBaTh: NOHNUMaHUE OMACHOCTY LLIAroBOro HamnpsiKeHusi, CocoBHOCTb AeNCTBOBaTb B 30HE LUAroBoro
HanpsbkeHus (NpaBuna Bbixoaa), 3HaHWe NPUEMOB NEPBOI MOMOLLM MPU MNOPAXKEHUN ANEKTPUHECKMM TOKOM.

3. 3apauu nabopaTopHoM paboThbl

N3yunTb branyeckyto CyLLHOCTb LLIAroBOro HanpsXXeHus 1 akTopbl, BMUSAIOLLME Ha €r0 BENTNYUHY.

N3yunTb HOpMaTuBHbIE TpeboBaHMSA K 3a3eMIEHNIO U BbipaBHMBaHMIO noTteHumanos (MY3, MT33M, FTOCT P 50571).
C nomoLblo cMMynaTopa anekTpuyeckux uenen (poccumnckoe N0O) cmogennpoBaTth pacnpegeneHve noteHumana Ha
NMOBEPXHOCTM FPYHTa NPU CTEKAHUUN TOKa 3aMbIKaHWSI.

MponsBecTn pacyeT LLAaroBOro HaNpPsXXeHUs Anst 3afaHHbIX YCNOBUIA (TN rPyHTA, Cuna Toka, paccTosiHME).
PaspaboTaTb cxeMy BblpaBHMBaHUSI NOTEHLMArOB (CEeTKa 3a3eMIieHunsl, KOHTYp) B rpadmyeckom peaaktope Inkscape
| Anpekc.[JokyMeHTbI.

OueHWTb BNYSHME BbipaBHUBAHMSA MOTEHLMANOB Ha CHVXKEHWE LLIAaroBOro HanpsiXXeHsi (CpaBHUTENbHbIN aHanms).



OTpaboTaTh HaBbIkU NEepPBO NOMOLLM NPU NOPAXEHUM ANEKTPUHECKUM TOKOM (TpeHaxep Ha nopTane «KynbTypa

6e3onacHocTn» MYC Poccun).

Mporitn oHnarH-TecT (Anaekc.Popmbl) Ha 3HaHKE TeMbl «LLlaroBoe HanpsbkeHne».

4. Heobxoanmoe nporpaMmmHoe o6ecneyeHne U oHNanH-pecypchl (poccuiickme / ceo6ogHoe MO)

Ne Pecypc

CumynsiTop aneKkTpuyeckux ueneu
1 «dneKkTpoHUKa» (poccumckas
pa3paboTka)

MopTtan «KynbTypa 6e3onacHocTu»
MYC Poccuu

OdmumanbHbIM MHTEpPHET-NopTan
npasoBoun MHcdhopmaLumn

4 KoHcynbtaHTlIntoc: CTyaeHT

5 Inkscape

6 SAnpekc.[JOKyMeHTbI

OnnaiH-kanbKynaTop «lllarosoe
HanpsxeHne»

8 flHpekc.Popmbl

BubnuoTteka meToanMYecKux
9 wmartepumanoBs
«dnekTpo6e30nacHOCTb»

HasHavyeHune Ccblinka Ans cTyaAeHToB
electronika.ru — ckayame 6ecrnnamHyro
MogenvpoBaHue y4ebHyto eepcuro
pacnpegenexus noteHuuana (AsbmepHamuea: OmeyYecmeeHHbIl
B rpyHTE cumynamop «3nekmpuk» 8 cocmase 10
«AnekmpomexHuKa»)

TpeHaxep nepBo NOMOLLM kulturerobezopasnosti.rf — pasgen
npy NOPaxXeHU TOKOM «3nekTpobe3onacHoOCTb»

MyQ3 (MpaBuna ycTponcTea
anekTpoycTaHoBok), MTI3r1
Mowuck ctaTten My, NTI3M
(6ecnnaTtHo ans By30B)
BekTopHbIN rpacduyeckmin

pepakTop (cxembl, KOHTYpbl  inkscape.org/ru
3a3eMneHns)

AnbTepHaTUBHBIN OHNAWH-
penakTop (6e3 ycTaHOBKM)

pravo.gov.ru

student.consultant.ru

documents.yandex.ru

electrik-help.ru — pa3den «Pacyem
Wa208020 HarpsKeHUsI»
(AnbmepHamusea: pac4yem 8 Excel no

PacueT warosoro
HanpsKeHUs Mo 3aAaHHbIM
napameTpam

gopmynam usz 1y3)
OnnanH-Tect
(npenogasatens BbliAaeT forms.yandex.ru

CCbINKY)

TeopeTuyeckuin matepuvan, elektrobezopasnost.ru — ce0600HbIl
CXeMbl, 3agauu docmyn

5. Kputepuu n nokasaTtenu gocTmxeHusi uenu (oueHka komneTteHuum YK-8)

KomnemenHuyusi: YK-8

CnocobeH co3gasaTb M NogaepXuBaTb B MOBCEAHEBHOM XM3HU U B NpodecCcMoHanbHoM AeaTenbHOCT 6esonacHble
YCINOBUS XU3HEAEATENbHOCTY ANA COXPaHEeHWs NMPUPOAHON cpeabl, 06ecneveHns yCTOMYMBOro pasBmntusa obLecTsa,
B TOM YMCIne Npuv yrpo3e 1 BO3HUKHOBEHMM YPe3BblYalHbIX CUTYaLMA U BOEHHbIX KOH(DITMKTOB.

Kputepun (Ha uto
obpalaeTcs BHUMaHue)

MHpukaTop KOMNeTeHuUn
(Y10 pemoHcTpupyeT
CTYAEHT)

MokasaTtenu (4710 4OMKHO ObITh BbINOIHEHO ANS
«3ayTeHoy)

1. 3HaHue HopmaTuBHOM  YK-8.1 BhisiBnsieT BoamoxHble [ Ykasan He MeHee 3 Tpe6osanuin MY unu MTI3MN
6a3bl yrpo3sbl (NopaxxeHne TOKOM) Mo 3a3eMIIEHNIO U LLIAroBOMY HamnpsXKeHWo B OTYETE

2. NoHumaHue pun3nkn YK-8.1 BbisiBNsieT BO3MOXHbIE

npouecca Yrposbi

3. MogenupoBaHue B

YK-8.2 NoHnmaeT, kak
co3faBaTtb Oe3onacHble

0 Onucan gakTopbl, BAMSAOLWNE HA BEMUYMHY
LLIAroBOro HanpsbkeHns (TN rpyHTa, cuna Toka,
paccTosHue)

0 Cmouenvlposan pacnpegeneHne noteHumnana

cumynsTope

y. o] yCrioBuS (CKPWHLLIOT Npunoxun) n caenan BblBOA
4. PacyeT warosoro YK-8.2 MNoppepxvisaet 0 BbInonHun pacyeT ansa 2+ BapuMaHToB rpyHTa (Mecok,
HanpsHKeHUA 6e3onacHble ycrnosus rnyvHa) ¢ NOMOLLIbIO KanbKynaTopa unu dopmyn

5. Cxema BbipaBHuMBaHuA YK-8.2 Cospgaet 6e3onacHble 0 PagpaboTtan cxemy BbipaBHMBaHUA (ceTka / KOHTYP)

noTteHuunanos ycrosus B Inkscape / AHpekc. JOKyMeHTbI
6. CpaBHUTENbHbLIN YK-8.2 NoHnmaeT 0 CpasHun warooe HanpsikeHne 0O n MOCTE
aHanus 3PEKTUBHOCTL MEP 3alLMTbl  BblpaBHUBAHUSA (BbIBOA)

7. NepBas nomollb

8. NpoxoxaeHue TecTa

9. OchopmneHune otyeta Bce nHankaTopsl

YK-8.3 [leMOHCTpUpyeT 3HaHne
np“emMoB NepBoKr NOMOLLU

O Mpowen cueHapuin «opaxeHne aneKkTpuyeckum
TOKOM» Ha nopTarne «KynbTypa 6e3onacHocTu» u
onucan gencTeus

YK-8.1-8.4 NHTerpanbHas 0 Habpan = 70% npaBunbHbIX OTBETOB B TECTE
npoBepKa 3HaHUn (Anpekc.®opmbl)

0 OTueT caaH B CPoK, CTPYKTypa cobrofeHa, ecTb
CKPUHLLOTHI, pacyeTbl, BbiIBOAbI


https://electronika.ru/
https://kulturerobezopasnosti.rf/
http://pravo.gov.ru/
http://student.consultant.ru/
https://inkscape.org/ru
https://documents.yandex.ru/
https://electrik-help.ru/
https://forms.yandex.ru/
https://elektrobezopasnost.ru/

6. O6wWwuI pesynbTaT

«3ayTeHoO»:

CTyaeHT BbiNonHun Bee 9 Kputepues (Mo KaXK4oMy — MOSNOXUTENbHbIV NoKasaTenb).
«He 3a4yTeHO»:

CTyQeHT He BbINONHUN OAVH UMK HECKONbKO U3 kputepues Ne1—8 (unu He caan oT4yer).
BosmoxHa dopabomka e mevyeHue 1 Hedenu.

Na6opaTopHasa pa6oTa Ne3

OueHka achheKTMBHOCTM AeNCTBUA 3aHYNeHuUs

1. Llenb nabopatopHoi paboTbl

$opmupoBaHue cnocobHOCTH oLeHBaTb 3PPEKTUBHOCTb CUCTEMbI 3aHYNEHUS KaK Mepbl 3aLLUTbl OT MOpaXeHWs
3NEKTPUYECKNM TOKOM B arekTpoyctaHoBkax Ao 1000 B ¢ rmyxo3asemneHHon HenTpanbto (cuctema TN) nytem
pacyeTa Toka KOPOTKOro 3aMbIkaHUSA U NPOBEPKU yCnoBus cpabaTbiBaHNS 3alLMTHOrO annapara, ¢ UCNofb30BaHNEM
POCCUNCKMX LNPPOBLIX UHCTPYMEHTOB.

2. NnaHupyemblie pe3ynbTaTbl 06y4YeHUs

CTyOeHT fOMnXKeH 3HaTb:

. Onpepgenexve 3aHyneHus, ero NpMHUUN AenCcTBust 1 obnacts NPUMEHEHNS.

. Ycnosue cpabaTtbiBaHWs 3aLLMTbl MPU 3aHyNeHnn (TOK KOPOTKOrO 3aMblKaHWs AOMKEH NpeBbIaTh
HOMWHanNbHbIN TOK 3aLLMTHOro annaparta B yCTaHOBIIEHHOE KONMMYECTBO pas).

. dopmynbl 4Ns pacyeTa CONpoTUBIEHNS NeTNN «dasa-Hymnb» U Toka KOPOTKOTO 3aMbIKaHWS.

° HopmatusHble TpeboBaHus MY 3 (MpaBunna ycTponcTBa 3NekTpoycTaHOBOK, rmaea 1.7) k kpaTHocTu Toka K3

ANS pasnuyHbIX TUMOB aBTOMAaTUYECKMX BbIKMOYaTenen.
CTyAeHT JOMXKEH yMeTb:

. HaxoauTb akTyanbHble HOPMaTUBHbIE AaHHbIE B POCCUMINCKMX OHManH-6nbnuotekax (KoHcynbTtaHTlntoc,
apaHT).

. BbInonHATbL pacyeT conpoTuBneHus netnu «dasa-Hynb» B TabnuyHom npoueccope (P7-Oduc /
LibreOffice).

. Mcnonb3oBaTtb poccuiickue oHMNanH-KanbKynaTopbl ANA NPOBEPKM pacyeToB Toka K3.

. AHanunaupoBatb pe3ynbTaTbl U AenaTb BbiBo4 06 3pEKTUBHOCTU 3aHYNEHNSI B KOHKPETHOW CXEME.
CTyAeHT aomkeH BnageTb:

. Hasbikamu paboTbl ¢ poccuiicknm cBoboaHbiM MO Ana MHXEHEepPHbIX pacyeToB.

° MeToamKo oLeHKM anekTpobe3onacHOCTU 3MEeKTPOYCTaHOBKM.

3. 3agauu nabopaTopHomn paboThl

1. M3yunTb TEOpeTUYEecKne OCHOBbI 3aHyNeHNst U HopMaTtueHble TpeboBanus MY (rmaea 1.7) ¢
UCMNonb3oBaHWEM CrpaBoYHO-NpaBoBor cuctemsl (KoHcynbtaHTlIntoc).

2. PaccunTath TeopeTmyeckoe conpotusneHve netnu «dasa-Hynb» Ans 3agaHHon kabenbHon nuHuK (paboTa
B P7-Oconc — Tabnuupl).

3. Onpepenutb 3Ha4YeHNe ToKa KOPOTKOrO 3aMbIKaHWsi U MPOBEPUTL YCINOBUE €ro AOCTaTOYHOCTU ANs
OTKITIOYEHMS aBTOMAaTMYECKOrO BhIKIIOYaTens.

4. BbinonHuTh BepudmKaLmio NONy4EeHHOro pesynbTaTa C MOMOLLbIO POCCUACKOTO OHMawH-KanbKynstopa
3NEKTPUYECKNX BEMUYMH.

5. OUueHWTb BNUSIHWE YBENNYEHUS CONPOTUBIIEHUS B NMMHWUM (YXYALLEHUe KoHTakTa) Ha 6e3onacHocTb
YyenoBeka.

6. Odopmutb oT4HeT B hopmaTte .odt nm .docx ¢ UCNonb3oBaHNEM POCCUMCKOro 0bMCHOro nakeTa.

4. Heobxoanmoe nporpaMmmHoe obecneyeHne U OHManH-pecypcehbl
Bce pecypchl sBnAOTCA pocCUUCKUMM u/unn cBo6oaHO pacnpocTpaHAaeMbiMu (6ecnnaTHbIMK).

Ne HaumeHoBaHue pecypca Tun Ha3HauyeHue

P7-Odmc (cemeliHas Bepcusi) unm OdopmneHne oTyeTa (TEKCTOBbIV peaakTop),
1 MonOdumc CtanpapTHbin (becnnathas MO (oUCHBIN NAKeT)  BbINOMHEHWE pacyeToB (TabnuyHbIN

Bepcusi Ans 06pasoBaHms) npoueccop).

LibreOffice (ceobogHoe MO,
MeXxayHapoaHoe, HO paspeLleHo B PO)

AnbTepHaTVBHBIA BapuaHT (ecnu P7 He
3arpyxeH).

Mowuck akTyaneHou rnasel MY3 (Mpasuna
YCTPONCTBA 3MEKTPOYCTAHOBOK) — 7-€

MO (oduncHbIN NakeT)

3 KoncynbTaHtlnioc: CtyaeHT OrnaiiH-pecypc (6asa

HIMA)
usgauve, pasgen 1.7.
OHnanH-kanbkynaTop «PacuyeTt Toka OHnawH-cepBuc Bepudukaumsa pydHoro pacyeTta Toka K3.
4 KOpOTKOro 3amMmblkaHus» (cawT elec.ru (6ecnnatHbin, 6e3 [Mo3BonseT BBECTU ANWHY, CeYeHune,
unu electricalschool.info) perucTpauun) MOLLHOCTb TpaHcgopmaTopa.
C6op pesynbTatoB (kpaTkue OTBETHI) OT
5 SAnpekc.®opmbl OHnawH-cepBuc Kaxkgow Gpuragpl 4nsi onepaTyMBHOW
NpoBepKM NpenogaBaTenem.
lMpoBeaeHne BXOAHOTO TECTMPOBAHMS MO
6 Online Test Pad (onunoHanbHo) OHnawH-cepBuc anekTpobe3onacHoCTM Nepes Havanom

paboThbl.

BaxHo: Vicnonb3osaHune nnatHeix nporpamm (MathCAD, AutoCad, SolidWorks, Microsoft Office) ncknioueHo.
5. Kputepuu n nokasaTtenu goctmxkeHus uenu (oueHka komneteHuun YK-8)



Kpurepuii (Ha yto UHpukaTop komneteHumm (Uto Mokazatenu (UTo 4OMKHO ObiTb BbINOMHEHO AN

obpauiaerca AEMOHCTPUpPYET CTYAEHT) «3a4yTeHoy)
BHUMaHuMe) prpYy! T
MoHumaHue DK
YK-8.1 (BbISIBASET Yrpo3bl Ans CtyneHT BepHo 06bsAcHseT: «[pu npoboe dasbl Ha
onacHoCTU KOpnyc, ecrnu 3aHyneHue He cpaboTaeT, KOpMnyc OKaxeTcst

XNU3HU U BbA
nopaxeHusa TOKOM 3 3Aopo )

3HaHuMe nNpuHUMna
cpabaTtbiBaHuA

nof HanpsixeHnem ~220B — 310 cmepTernbHas yrposa.

YK-8.2 (MoHnmaeT, kak cosgatb CTyaeHT KOppekTHO hopmynupyeT ycnosue: lk3 >= K *

nacHbl nosus IHOM (ons aBTOMAT —B1 :
SaLMTSI 6e3onacHble ycnosust) om (ons aBTomarta C 0 pa3s)
KoppekTHOCTb B tabnuue (P7-Oduc) npucytcreyeTt chopmyna R=p *
pacueTta YK-8.2 (MoHnmaHune ocHoB (2L) / S. Bce BenuuuHbl nepeBefeHbl B eanHuubl CU (Om,
COMpoTUBNEHUS anekTpobe3onacHoCcTy) MM?2, M). Pe3dynbTaT pacyeTta py4HOro 1 OHnawH-
neTnu KarnbKynsaTopa coBnagaeT ¢ norpewHocTblo < 15%.
YK-8.4 (MoHnmaHune BnusaHuA
OueHka o CtyneHT genaert BbiBoA: «[pn 3agaHHbIX NapameTpax
npodeccroHarnbLHoOM
adpcpekTMBHOCTH [eATENbHOCTN Ha 3aHyneHne apeKTMBHO/HEI(PEKTUBHO, TaK Kak aBTOMaT
3aWmThbl cpaboTaeT/He cpaboTaeT 3a HOpMaTUBHOE BPEMSI».
©e3onacHOCTb)
o B oTuete ykasaHo: «[1pu yBenuyeHum conpoTmBneHns
AHanuns aBapuinHoro OTHETE yKasaHo pn yBenue conpo ©
pEXMUMa (MOXoil YK-8.1 (MporHo3vnpoBaHne netnu B 3 pasa Tok K3 nagaet oo XX A — 310 Hmxe
KOHTaKT) yrpos) nopora cpabaTelBaHNst aBToMaTa. Ha kopnyce ycTaHOBKM
NOSIBNSAETCA ONacHoe HanpshKeHne».
TYET BbIMOJTHEH B uinckom MO (P7-Odon KT
OdhopmneHue YK-8.4 (MpodeccroHansHasi Otue onHeH B poccuitckoM MO (P7-Ocpuc), conep
CKPVHLLOTbI PacyYeTOB, CCbIMKN HA HOPMaTUBHbIE
pe3ynbTaToB OEeATENbHOCTb)
OOKYMEHTBI.
6. O6wwmn pesynbTaT
«3ayTeHO»:
. CTyaeHT BbINOMHWUN BCce 6 KpuTepues.
. PacueTbl nponsBeaeHsbl 6e3 rpy6bix OLWNMGOK, CKPUHLLOTBI MPUIOXKEHBI.
. CpaenaH nornyHeln BbiBoA 0 paboTocnocobHOCTU 3aHyNEeHUs B IaHHON CXEME.
. [MpoaeMOoHCTpMPOBaHO YMEHME NOMNb30BaTbCst POCCUMINCKMM cBOGoaHbIM MO,
«He 3a4yTeHON»:
o PacyeTbl OTCYTCTBYIOT MNn BbINOSHEHBI BPYYHY0 6€3 ucnons3osaHua MO (3agaHne Anst KOMNbIOTEPHOrO
knacca TpebyeTt paboTbl B nporpaMmmax).
. HonyuieHa rpybas owmbka (He y4TeHa AnvHa «Tyaa-obpaTHO», crnyTaHbl TUMbl aBTOMATUYECKUX
BblkntovaTenen B/C/D).
. He ncnonb3yetcsa HY oanH n3 obsi3atenbHbix pecypcoB (KoHcynbTaHTIInoc, oHNanH-KkanbKynaTop).
. BbiBoA npoTvBOpEYMT pesynbTatam pac4eToB (Hanpumep, «aBTomat cpaboTtaeT» npu Toke K3 50A ans

aBTomara C25, Tpebytowiero 250A).

7. CTpykTypa oT4yeTa (4ns cgayuuv npenogasaTtento)

OT4eT npefocTaBnseTcs B 3NeKTpoOHHOM Buae (cpann dopmata .odt unu .docx).

TuTynbHbIM NUCT: HasBaHue By3a, hakynbTeT, AMCLMNNMHA, HOMEP 1 Ha3BaHne nabopaTopHon paboThl, rpynna,
DUO cTypeHTa, roa.

Paspen 1. Teopetnyeckas yactb (kpaTtko): 1.1. OnpegeneHue 3aHynenus. 1.2. Ycnosue cpabaTbiBaHus
aBTOMaTM4ecKoro Bbikntoyatens (dopmyna). 1.3. HopmatusHas kpaTHOCTb Anst asTomata Tmna C (Bbinucka m3 MNYy3

m.1.7).

Pasp,e)n 2. UcxopHble paHHble (MHAMBUAYaNbHbIA BapUaHT):
° MowHocTb TpaHcopmaTopa: _ KBA.

. CeueHune kabens: _ Mm2.

° MaTtepwan xunbl: ANIOMUHAIA.

. OnvHa kabens: _ m.

. Twn n HomuHan asTomaTa: C___ .

Pazpgen 3. PacuyeTbl (BbinonHeHHble B P7-Ocuc): 3.1. CkpuHwoT Tabnuubl ¢ doopmynamu pacyeTta Rnetnm u Ik3.
3.2. CKpUHLLOT OHNawvH-KkanbKynsaTopa (canT elec.ru) ¢ Balwmmu napaMmeTpamu.

Paspen 4. AHanus pe3ynbTaTtoB: 4.1. [poBepka ycrnosus: k3 >= 10 * IHom (OA/HET). 4.2. PacyeT anst aBapymHoro
pexvma (yBenmyeHve conpoTusnenns B 3 pasa). BeiBoa no yrpose.

Paspen 5. 3akntoyeHue (BbiBOAbI)

. O deKTMBHO Nn 3aHyneHne Npu 3afaHHbIX napameTpax?

. Y70 Npom3onaeT ¢ YenoBEKOM, KOCHYBLUMMCS KOPMyca, eCliv KOHTaKT B Hyre nioxon?

8. PekomMeHAaaumu no npoBeAeHUIo (ANA npenogaBartensi)

1. MoaroToBka knacca:

o Y6eautech, 4TO Ha BCcex KoMnbloTepax ycTaHoBneHsl: P7-Oduc (nnu LibreOffice) n 6paysep
(Anpekc bpaysep).

e} [MpoBepbTe gocTtynHoCTb canToB: consplus.ru, elec.ru, electric.info.

o) B3apaHee co3gaiite B AHgekc.®opmax dopmy Ans cbopa kpaTkmx oTBeToB (Hanpumep: «Baww 1k3 =



A. YcnoBue BbinonHeHo: JA/HET»).

2. Pa36uBka Ha 6puragbi: OnTumanbHo — 2-3 yenoseka 3a [K.

3. BapuaTMBHOCTb AaHHbIX:

o Ansa n3bexannsa cnucbiBaHus, KaxaoMy psay/6purage BbigaoTcs pasHble napameTpbl:
. Bapuanm 1: CeyeHue 2.5 mm?, anvHa 20 m, asTomat C16.

. BapuaHm 2: CeyeHune 6 mm?, gnivHa 80 m, aBTomart C25.

" BapuaHm 3: CedeHune 10 mm?, anuHa 150 m, aBTomat C40.

o OTO NO3BONUT HarMsAAHO YBUAETL, KaK CEYEHNe N ANnHa BNUSOT Ha 3 EKTUBHOCTb.
4. KntoueBoin MomMeHT Ana auckyccuu (5 muHyT): MNocne pacyeTtos obcyanTh:

o [Moyemy B «BapuaHTe 2» (ANUHHAsS NUHWSA, TOHKUA NPOBOZ) 3aHyNeHne MoXeT He cpaboTtaTb?
o Yem onacHo ucnonb3oBaHve aBTtomaToB Tuna «D» (kpaTHocTb Ao 20) B 6bITy? (OHM He
oTkntoyatca npy K3 yepes manoe ceyenne!).

5. Ucnonb3oBaHue TectoB (ONuMOHanNbHO):

o B Havane 3aHATuS 3anyctute Ha Online Test Pad TecT Ha 5 Bonpocos no Teme
«3AnekTpobe3onacHOCTb» (Ha 3-5 MUHYT).

o OTO aKTUBM3UPYET 3HAHUSI U NOATOTOBUT K pacHeTam.

9. Npumep ccbNkun Ha TecT (ANA NnpenoaaBaTens)

Mnardopma: Online Test Pad (6ecnnaTHo, poccuiickas, He TpebyeT yCTaHOBKM).
Ccbinka-npumep (wabnoH): https://onlinetestpad.com/ru/test/xxxxx-zashhitnoe-zanulenie
lpumeyaHue Ons npernodasamens: YTobbl co3natb CBOM TECT:

1. B3aperucTtpupyntech Ha onlinetestpad.com.

2. Beibepute «Co3sgaTtb TecT».

3. [ob6asbTe 5 Bonpocos (Hanpumep: «4To Takoe 3aHyneHne?», «Kakon Tok cuntaetca 6esonacHeiM?», «4T0
AOMKHO cpaboTaTb Npu 3aHyNeHnn?»).

4. OnybnukynTe TECT N NONy4MTE NPAMYIO CChINKY.

5. CTyAeHTbl NPOXOAAT TECT NO CChINKe, pe3ynbTaTt NpMXoanNT BaM Ha NOYTY UMW B NNYHBIN kKabWHeT.

NaGopaTopHasa pa6oTa Ne4

OueHka 3phpeKTMBHOCTU AEeNCTBUA 3alUTHOrO 3a3eMineHus

1. Llenb nabopatopHou paboThl

dopmmpoBaHue CnOCOBHOCTU OLeHUBaTh 3(PMEKTUBHOCTb 3aLLUMUTHOrO 3a3emnenus (cuctemsbl IT u TN) kak mepbl
3aUTbl OT NOPAXeHNs ANEKTPUYECKMM TOKOM MyTEM pacyeTa ToKa YyTeYKU U HanNpPshKeHUS NPUKOCHOBEHWS, a Takke
CpaBHUTENbHOIO aHann3a 3aseMeHus U 3aHyneHns, ¢ CMoMb30BaHNEM POCCUICKNX LMAPOBbIX NHCTPYMEHTOB.
2. NMnaHupyeMmbie pe3ynbTaTbl 00y4YeHUsA

CTyAeHT BOMKeH 3HaTb:

OnpepeneHune 3alMTHOMO 3a3eMIeHUs, ero NPUHUMN AencTBuA 1 obnactb npumeHeHus (cuctemsl IT —
N30MMPOBaHHasA HeMTpansb).

OTnunune 3aWwmUTHOrO 3a3eMneHns oT 3aHyneHns (cuctembl TN — rryxo3asemneHHas HemTparnsb).

dopmyny pacyeTa HanpskeHus NpukocHoBeHus: Unp = 13 * R3, rge 13 — 1ok 3ambikaHus Ha 3emnto, R3 —
COMpPOTUBIIEHNE 3a3eMNUTeNS.

HopmatusHbie TpeboBanus MY 3 k conpoTtBneHunio 3asemnsowmx yctporcts (R3 < 4 Om ong anekTpoycTaHOBOK A0
1000 B).

CTyAeHT AOMKeH YyMeTb:

HaxoauTb akTyanbHble HOPMaTUBHbIE AaHHbIE B POCCUMINCKMX OHManH-6nbnuotekax (KoHcyneTtaHtlntoc, MapaHT).
BbinonHATb pacyeT Toka oaHOM(a3HOro 3aMblKaHWNsi Ha 3EMII0 B CETU C M30NMPOBAHHON HENTPanblo C
ncnons3oBaHuem Tabnuy (P7-Oduc / LibreOffice).

Mcnonb3oBaTb POCCUMCKNE OHMaNH-KanbKynATopbl AN NPOBEPKN pacyHeToB COMPOTMBMNEHNS 3a3eMIEHNs.
CpaBHuBaTb 3p(PEKTVBHOCTb 3aLUMTHOIO 3a3eMIIEHNS U 3aHYNEHWS B Pa3fNYHbIX aBapUAHbBIX CLIEeHapusX.

AHanuanpoBaTb pe3ynbTaTthl U Aenate 060CHOBaHHbIE BbIBOAbLI O HEOGXOAMMOCTU YCTPONCTBA 3a3eMIIEHNUS.
CTyneHT JoMnKeH BnageThb:

HaBblkaMu paboTbl ¢ poccuickum cBoGoaHbIM MO ANs MHXEHEepPHbIX pacyeTos.
MeToaukon BeiGopa TMNa 3alwMTHON Mepbl B 3aBUCMMOCTM OT pexuma HeilTpanu ceTu.

3. 3agauu nabopaTopHom paboThl

M3yunTb TEOpETUYECKNE OCHOBbI 3aLLUTHOIO 3a3eMITEHNS U HOpMaTuBHbIe TpeboBaHua MYJ (rmaea 1.7) ¢
MCNONb30BaHNEM CMPaBOYHO-NPaBoBO cucTteMbl (KoHcynbTaHTIIMoC).

PaccunTaTtb TOK 3aMbIkaHMs Ha 3eMI0 AN CEeTU C N30NMPOBAHHOW HEWTPanbio 3aA4aHHON NPOTsKeHHOCTM (paboTa B
P7-Odpmc — Tabnuubl).

Onpenenutb HanpsikeHNe NPUKOCHOBEHUS! HA KOpnyce 3a3eMeHHOro 060pyaoBaHMs NPU pas3nMYHbIX 3HAYEHUSIX
COMNPOTUBIEHMWS 3a3EMIUTENS.

BbIinonHuTh BepudmKaLmio NONy4eHHOro pedynbTata C MOMOLLbO POCCUACKOTrO OHMaH-KanbKynstopa
COMPOTUBIEHUS 3a3EMITEHNSI.

[MpoBecTn cpaBHUTENBHBIN aHaNM3: MPU KAKOM COMPOTUBIEHWN 3a3eMnuTens 3awmTa acpdektmeHa (Unp < 50 B), a
npy KakoM — onacHa Ans XuU3Hu.

CwmopenumpoBatb cuTyaumio B cetn TN (3aHyneHune) npu Tex e UCXOAHbIX AaHHbIX Y CPaBHWUTbL NMOMNyYEHHbIE
3HaYeHUs! HaNPSHXKEHWIN (CPaBHEHUE CUCTEM).

Odbopmutb oT4eT B hopmaTte .0dt nnm .docx ¢ MCNoMb30BaHNEM POCCUMCKOrO OCOMCHOro nakera.



4. Heo6xogumoe nporpaMmmHoe ob6ecneyeHne N OHNamH-pecypchbl
Bce pecypcbl ABNAKTCA POCCUACKMMM U/Mnu cBO6OAHO pacnpocTpaHsaeMbIMu (6ecnnaTHbIMK).

Ne HaumeHoBaHue pecypca
P7-Odwmc (cemeriHas Bepcusi) unm

Tun

Ha3snaueHue
OdbopmnieHre oTyeTa (TEKCTOBLIV peaakTop),

1 MonOdmc CtanpaapTHbIN (becnnaTtHas MO (odUCHbIN NaKeT) BbINOSHEHWE pacyeToB (TabrnnyHbI NpoLeccop),

Bepcusi Ana obpasoBaHus)

LibreOffice (cBobogHoe MO,
MeXxayHapoaHoe, HO paspeLlleHo B PO)

3 KoHcynbTtaHTtlnioc: CtyaeHT

OnnaiH-kanbKynaTop «PacueT
4 conpoTUBNEHUs 3a3emMrieHnsa» (canT
elec.ru nnn samelectric.ru)
OnnaiH-kanbKynaTop «HanpsixeHune
5 npukocHoBeHUA» (CanT
electricalschool.info)

6 fHpekc.Popmbl

7 Online Test Pad (onunoHanbHO)

MO (odurcHbIN NakeT)

noctpoeHwue rpadgumkos 3asmcumocTy Unp(R).

AnbTepHaTVBHBIA BapuaHT (ecnu P7 He
3arpy>xeH).

Mowuck aktyansHou rnassl MY (Mpasuna

OnnaviH-pecypc (6a3a ycTponcTBa aNeKTpOyCTaHOBOK) — 7-e u3aaHue,

HMA)

OHnanH-cepBuc
(becnnatHbIn, 6e3
perncrpaummn)

OHnamH-cepBuc
(6ecnnatHbIn, 6e3
perncrpaumn)

OHnaiH-cepBuc

OHnaiH-cepBuc

pasgen 1.7, Tabnuubl yoenbHbIX CONPOTUBIEHNI
rPYHTOB.

Bepudumkaumsa py4yHoro pacyeta conpoTMBneHns
O[MHOYHOrO BEpTMKarnbHOro 3a3eMnuTens.

Buayanunsaums saBucumocTt Unp ot R3 1 Toka
3aMblKaHus.

C6op pe3ynbTaToB (KpaTkMe OTBETbI) OT KaXaom
Opwuragbl AnNa onepaTMBHOWN NPOBEPKM
npenopasaTtenem.

I'IpOBeAeHme BXOOHOro TeCtupoBaHmA No teme
«3alwunTHOE 3a3eMrieHre 1 3aHyneHve» nepeg
Hayanom paboThbl.

BaxHo: Vicnonb3oBaHune nnatHbix nporpamm (MathCAD, AutoCad, SolidWorks, Microsoft Office) nckntoueHo.

5. Kputepum n nokasatenu goctmxkeHus uenu (oueHka komneteHummn YK-8)

Kputepun (Ha 4to WHpukaTop komneTeHuum (YTo
obpallaeTcss BHUMaHue) [eMOHCTPUPYeT CTYAEHT)

NMoHumaHue onacHocTH

TOKa B ceTu € YK-8.1 (BbisBnsieT yrpo3bl ons
M30NMpPOBaHHOM XW3HU U 300POBbS)
HenTpanbio

3HaHue npuHUuuna
3aWMnThbl Yepe3 CHUXXeHne
Hanps>XeHus

KoppekTHOCTbL pacuyeTta
TOKa 3aMblKaHuA Ha
3emnio

OueHka 3ahheKTMBHOCTH
3aseMrneHusi

CpaBHeHue cuctem IT n

YK-8.2 (MoHumaeT, kak co3gaTb
6e3onacHble ycrnosus)

YK-8.2 (MoHuMaHue ocHoB
anekTpobesonacHOCTH)

YK-8.4 (MoHuMaHue BnuvsiHMA
npodeccroHansHom
AeATenbLHOCTM Ha 6e30nNacHOCTb)

YK-8.1 (MporHo3vnpoBaHue yrpos)

TN
OdopmneHne YK-8.4 (lMpodeccuoHanbHas
pe3ynbTaToB [eATENbHOCTb)

6. O6wWwuI pesynbTaT
«3a4yTeHo»:

CTyaeHT BbINOMHWUN Bce 6 KpuTepues.

MNoka3aTtenu (YTo AonkHO 6bITb BLINOMHEHO ANSA
«3a4TeHo»)

CTtyneHT BepHo obbscHsAeT: «B cetn ¢
N30MMPOBAHHOW HENTParbio NPU 3aMblkaHUK Ha
KOPMyC TOK YTeYKku Marsl, HO Mpy NPUKOCHOBEHUN
YyernoBeka K Kopnycy obpasyeTcs Lenb Yepes ero
Teno».

CTyAeHT KoppekTHO hopMynupyeT Lenb
3asemrenuns: « CHU3WNTb HanpsbkeHne Ha kopnyce Ao
6e3onacHoro ypoBHs (< 50 B) 3a cueT yMmeHbLUeHNSA
COMPOTUBIEHNS 3a3eMNUTENS».

B tabnuue (P7-Odwc) npucytcteyeT hopmyna ans
pacdeTa emKoCTHOro Toka: 1I3=3 * U * w * C.
(YnpoweHHo ans ctygenTa: 13 = Ud / (Runs/3) onsa
aKTUBHOW yTeuykn). Bce BennunHbl nepeBegeHsl B
eauHuubl CA.

CtyneHT genaert BbiBogd: «[pu conpoTneBnexHmn
3azemnutenst R3 =4 Om, Unp = XX B — aTo
6e3onacHo. Mpn R3 =100 Om, Unp = YY B — aTto
CMepTerbHO OnacHo».

B otyeTe ykasaHo: «B cucteme TN (3aHyneHue) Tok
K3 B 100 pa3 6onbLue, yem B IT, 4To obecneynBaeT
ObICcTpoe oTKMoYeHe aBTomaTa. B IT Tok man, HO
Tpebyetca Y30 unm noCTOSHHBIN KOHTPOMb
N30MALUN».

Otuyert BbINonHeH B poccurickom MO (P7-Oduc),
COOEPXKUT CKPMHLLOTBI pac4eToB, Tabnuuy
CpaBHEHWs1 CUCTEM, CCbIfKU Ha HOPMaTUBHbIE
[OKYMEHTBI.

PacuyeTbl npouseneHbl 6€3 rpyObix OLMOOK, CKPUHLLOTLI MPUMOXEHDI.

CpaenaH NornyHbIi BbIBOA O 3aBUCMMOCTY «COMPOTUBEHNE 3a3eMIeHNs — 6e30NacHOCTb YernoBeKay.
MpoBeaeHO KOPPEKTHOE CPaBHEHNE 3ALLUTHOIO 3a3EMIIEHNSI U 3aHYNEHNS.

MpoaeMoHCTpMpOBaHO YMEHME NONb30BaTLCSt POCCUMICKMM cBOGOoAHBbIM MO.

«He 3auyTeHO»:
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PacueTbl OTCYTCTBYIOT MnU BbINOMHEHbI BPY4YHYO0 6e3 ncnonb3oBanus MO (3agaHve Anst KOMNbOTEPHOrO Kracca
TpebyeT paboThl B Nporpammax).

HonyuwieHa rpybas owmbka (He yuTeH KoadhPULMEHT CE30HHOCTU PyHTa, cnyTaHbl cuctembl TN u IT).

He ncnonb3yetcsa HY oanH n3 obsizatenbHbix pecypcoB (KoHcynbTaHTlnoc, oHNanH-KkanbKynaTopsbl).

BbiBOA NpoTvBOpEYMT pesynbTaTtam pacyeToB (Hanpumep, «HanpsxeHne 6esonacHo» npu Unp > 100 B).
OTcyTCTBYET CpaBHUTENbHbLIN aHaNn3 AByX CUCTEM 3aLLMUTbI.

7. CTpykTypa oTt4yeTa (4ns cgayv npenogasaTtento)

OT4eT npegocTaBnsaeTcs B aNeKTPOHHOM Buae (pann dopmata .odt unu .docx).

TuTynbHbIN NUCT: HasBaHue By3a, hakynbTeT, AMCLMNNMHA, HOMEP 1 Ha3BaHWe nabopaTopHon paboThl, rpynna,
®UO cTygeHTa, roa.

Paszgen 1. Teopetnyeckas yactb (kpaTtko): 1.1. OnpegeneHue 3awuTHOro 3asemneHus (cuctema IT). 1.2.
MpuHUMN AENCTBUS: CHUXKEHNE HanpshkeHUsa NpyukocHoBeHus (dopmyna: Unp = 13 * R3). 1.3. HopmaTtuBHble
TpeboBanus k R3 (MY3 rn.1.7) — Bbinucka.

Pazpen 2. UcxogHble AaHHble (MHAMBUAYaNbHbIA BapyUaHT):

Pexum HenTpanu: nsonuposaxHas (IT).

Hanpsxenue cetu: 380/220 B.

[nviHa BO34yLUHOW NMUHMK: _ KM (4118 pac4eTa eéMKOCTHOrO TOKa).

YpaenbHoe conpoTtuBnexue rpyHta: _ OmM*Mm (rnuHa, necok, YepHO3eM — Mo BapuaHTy).

HonycTtumoe HanpsikeHue npukocHoseHus: 50 B.

Paspen 3. PacuyeTbl (BbinonHeHHble B P7-Ocuc): 3.1. CkpuHWOT Tabnuubl ¢ dhopMynamm pacyeTa Toka
3aMblkaHua Ha 3emnio 13. 3.2. CKpMHLWOT Tabnuubl ¢ pacdetom Unp npu pasnunyHeix R3 (o1 0.5 go 100 Om — 5
Touek). 3.3. Mpadmk 3aBncumocTn Unp(R3) (BcTpoeHHbIMU cpeactBamu P7-Oduc).

Paspen 4. Bepudmkaumsa ¢ nomMoLbi0 OHNanH-KanbKynaTopos: 4.1. CKPpMHLIOT OHManH-kanbkynaropa
COnpoTMBNEHUS 3a3emrieHns (canT elec.ru / samelectric.ru) ¢ Bawmmu napameTpamu rpyHTa. 4.2. CpaBHeHue:
pacxoxaeHue ¢ py4YHbiM pacyeTom He 6onee 15%.

Pasgen 5. CpaBHUTenbHbIN aHanu3 cuctem IT u TN: 5.1. Tabnuua cpaBHeHUs:

MapameTp CucTtema IT (3awmTHOe 3a3emneHune) Cuctema TN (3aHyneHue)
Tok npu aBapum Manbliii (EMKOCTHOW) BonbLon (Tok K3)

Bpemsi oTknioveHns He oTkntovaeTcs (HyxHo Y30) BbicTpoe (aBTOMAT)
HanpsixeHne Ha kopnyce Unp =13 * R3 Unp = Ik3 * Rnetnu
TpeboBaHue k R R3 <4 Om k3= 10 * [HOM

5.2. BbiBoa: kakas cuctema 6esonacHee npy ABONHOM 3ambikaHnn? (O6cyxaeHue).

Paspen 6. 3akntoyeHue (BbiBOAbI)

[Mpu kakom 3HaveHun R3 3awmTHOE 3a3emMneHne ahEKTUBHO ANA 3a4aHHbIX YCroBUMN?

Mouyemy B 6bITOBBIX CeTsX (TN) NprMeHsieTcs 3aHyneHve, a He 3a3emreHne?

Kakve mepbl Heobxoaumbl Ans obecneyeHns 6e30MacHOCTM B CETU C U30NMPOBAHHOW HENTPanbio?

8. PekomeHpauumn no npoBepeHUIo (ANA npenopasaTens)

MoproTtoBka knacca:

Y6eauTecn, 4TO Ha BCex koMmnbloTepax ycTaHoBrneHsl: P7-Oduc (vnu LibreOffice) n 6paysep (AHaekc Bpayaep).
MpoBepbTe gocTtynHoCTb canToB: consplus.ru, elec.ru, samelectric.ru, electricalschool.info.

3apaHee cosgavite B AHgexkc.®opmax dopmy Ans cbopa kpatkmx otBeToB (Hanpumep: «MNpn R3 =4 Om Unp = _ B.
OnacHo nu ato? JA/HET»).

Pa36uBka Ha 6puragbi: OnTumanbHo — 2-3 yenoBeka 3a [K.

BapuaTMBHOCTb AaHHbIX:

[ns n3bexaHus cnucbiBaHns, kaxaoMy psay/6purage BblAaloTCa pasHble napameTpsbl:

Bapuanm 1 (2nuHa): p = 100 Om*m, anvHa BJT 1 km.

BapuaHm 2 (necok): p = 400 Om*m, anuna Bl 3 km.

BapuaHm 3 (4epHo3em): p = 50 Om*Mm, gnuHa BJ1 0.5 km.

OTO NO3BONUT HarMAAHO YBUAETb, Kak TUN rPyHTa BNMSET HAa HEOBX0AMMOE KONUYECTBO 3a3eMmTenen.
KnioueBoin MoMeHT ansa guckyccum (5 muHyT): MNMocne pac4eToB 0bcyanTh:

«Moyemy B cucteme IT (M30nMpoBaHHas HenTpanb) He oTkMovaeTcs asTomat?y (OTBET: Manbln TOK — HeT K3).
«YTO onacHee: ogMHOYHOE 3ambikaHue B IT unu aBoiHoe 3aMblkaHne Ha pasHble dasbl?» (OTBET: ABOWHOE —
mexaydasHoe K3 ¢ 6onbLUMM TOKOM, HO YENOBEK MOXET OKa3aTbCsl MO, NIMHENHBLIM HaMNpPsiKEHNEM).

«lMoyemy onsa 3awuTbl OT NopakeHus Tokom B cucteme IT o6sa3atensHo HyxxHO Y30?» (OteeT: Y30 pearnpyeT Ha
Marnble TOKU YTEYKM).

Ucnonb3oBaHue TecToB (ONuMoOHanbHO):

B Hauane 3aHaTMs 3anycTtute Ha Online Test Pad TtecTt Ha 5 BonpocoB no Teme «3aluTHoOe 3a3eMreHne n
3aHyneHune» (Ha 3-5 MUHYT).

OTO aKTUBU3MPYET 3HAHWSA 1 NOArOTOBUT K pacyeTam.

9. NMpumep ccbINKu Ha TecT (ANA npenogaBaTtens)

[lns opeaHu3ayuu 8xo0H020 KOHMPOJIA UMU 3aKpersieHus Mamepuarna.
MnaTtdopma: Online Test Pad (6ecnnaTtHo, poccuiickas, He TpebyeT yCTaHOBKM).
lMpumeyaHue Ons npenodasamens:; YTobbl co3gaTb CBOM TECT:
Bapeructpupyitecb Ha onlinetestpad.com.



NouhrwNhREe o hNE

Bbi6epute «Co3gaTtb TeCT».

JobasbTe 5 BonpocoB (Hanpumep: «4eM 3awnTHOe 3a3emnieHne oTnnyaeTcs oT 3aHyneHns?y, «Kakoe
COMpOTMBIIEHNE 3a3eMrieHus gonycTumo no MY3?», «B kakor cucteme HelTpanb M3oNMpoBaHa?»).
OnybnukynTe TECT U NONYyYMTE NPSAMYIO CChINKY.

CTyaeHTbl MPOXOAAT TECT MO CChINKE, pe3ynbTaTt NPpUXoAnUT BaM Ha NOYTY UIN B NINYHBIA KabWHeT.
MpumMepHbLIN TEKCT TecTa (LWabnoH Ans BCTaBKK):

Ne Bonpoc BapuaHTbl oTBETOB MpaBunbHbIA
Kakoe conpoTuBneHne 3asemMnsioLLero ycTponcTaa

1 ponyckaetcsa Y3 ansa anektpoyctaHoBok Ao 1000 0.5 Owm; 4 Om; 10 Om; 30 Om 4 Om
B?

CeTb C rnyxo3a3eMneHHom

B kakown anekTpnyeckomn cetu npumMeHsieTcs CeTb C U30nMpoBaHHOMN

2 HenTpanbto; CeTb C N30NNPOBaAHHOW .
3awmTHOE 3a3emMneHue (cuctema IT)? o HenTparnbio
HeWnTpanbto
Kakoe HanpsikeHue NpyKOCHOBEHNSI cYMTaeTcs 50 B (gonycTtnmoe) /
3 P P 12 B; 36 B; 50 B; 220 B (o )
CMepTEeNbHO OMNacHbIM B CyXUX NOMELLEHUSIX? 220 B (cmepTenbHoe)
4 YTO Npomn3onaeT ¢ TOKOM Npu 3amblikaHnn asbl Ha Bo3HukHeT GonbLioi Tok K3; BosHUKHET manbin
kopnyc B cucteme IT? BO3HUKHET ManbIn EMKOCTHOM TOK  €MKOCTHOW TOK

HononHuTe dpasy: 3awmTHOE 3a3emneHne
5 npegHasHa4YeHo AN CHUXKEHUS ... Ha Kopryce
anekTpoobopynoBaHus.

Toka; HanpsikeHus;

) HanpskeHus
ConpoTtueneHusi; MowHocTn

7. CTpykTypa oTyeTa (Ans caayv npenogasaTento)

OTt4eT odpopmnaeTcs B aNeKTpoHHOM Buae (AokymeHT Axgekc.JokymeHTsl / Word / PDF) n BkntovaerT:
TutynbHbIM nucT (PUO, rpynna, Tema paboTbl).

LUenb n 3agaum.

HopmaTtuBHas 6a3a (Bbinucka tpebosaHun MNy3 / MTI3M).

®dusnyeckas CyLHOCTb LIAroBOro HanpsiKeHUs:

OnpepeneHxue.

®aKTopbl BNUSHNS (CXeMa Unm puCyHOK).

Pe3ynbTaTtbl MOAENUPOBaHUA (CKPUHLLIOT CUMYNATOpa + OnMcaHue).

PacueT warosoro HanpsixxeHus (Tabnvua gng 2+ TMNoB rpyHTa).

Cxema BblpaBHUBaHUs NnoTeHUnanoB (M3o6paxeHue n3 Inkscape / AHgekc.[JoKyMeHThl).
CpaBHuTenbHbIN aHanu3 (Tabnuua «[o / MNocne BbipaBHUBaHUSAY).

OnucaHne gencTBUN Npy NepBomr nomoLm (Mo cueHapuio «lopaxeHne TOKOM»).
Pe3ynbTaT TecTa (CKPMHLUOT C NPOLEHTOM BbINOSTHEHUS).

BeiBoA (BOCTUrHYTBI NN Lienu, Kakue KoMneTeHumMmn chopmmnpoBaHb!).

8. PekomeHgauuu no npoBegeHuio (4Ns npenogaBaTens)

OnutenbHOCTL: 2 akagemuyeckux yaca (90 MuH).

15 MnH — BBOAHASA YaCTb, MHCTPYKTaX, pa3aada CCbINok.

60 MnH — camocTosiTenbHas paboTta (MOXHO pasgenuTb Ha 2 6noka no 30 MUH C NepepbIBOM).
15 MUH — NoaBeaeHNEe UTOTOB, OTBETLI HA BOMPOCHI, C6OP CKPUHLLIOTOB.

PazpaToyHbin MaTepuan (BbiAaeTCcs B Havane 3aHaTus):

QR-KoAbI / rMNepcchbInkM Ha Bce pecypcebl.

KpaTkas namsTka «5 waro 6€30nacHOCTU NPW LLIAroBOM HanpsiXKeHnn».

HacTtpouka MNK:

Y6eanTbest, UTO CMMYNATOP «OMNEKTPOHMKa» YCTaHOBIEH (MW JOCTYNeH B obnaYHom Bepcun).
MposepuTb focTyn K kulturerobezopasnosti.rf, pravo.gov.ru, electrik-help.ru (6e3 6rnokMpoBoKk).
Cospatb TecT B AHpekc.Popmax 3apaHee 1 pasgath CCbINKy.

BapuaHT Ans oTcyTcTBUA CUMYnsiTopa:

3aMeHnTb MogEeNMpoBaHMe Ha pacyeT no dopmyre + NOCTpoeHue rpacuka pacnpeaeneHus noteHumana B Excel
(vnun Anpekc.Tabnuubl).

BapuaHT ansa orcyrctBusa Inkscape:

Cxemy BblpaBHMBaHWSA MOXHO HapucoBaTb B AAHAeKC. [JJOKyMeHTbl (MHCTPYMEHT « PUCYHOKY ).

9. TeopeTuyeckoe BBeaeHue (KpaTkoe, ANA CTYAEHTOB)

LLlaroBoe Hanps»xeHne — 3TO pas3HOCTb NOTEHLMANOB MEXay ABYMSI TOYKaMy Ha NMOBEPXHOCTM 3eMN,
HaxXo4ALWMMMCSA Ha paccTosiHMM LWara vernoseka (0,8—1 M), BO3HMKaOLLas Npy CTEKAHUU TOKa 3aMblKaHUsl B 3eMJTHO0.
dakTopbl, BNUAIOLWLME HA BENUYMHY LLIAFOBOTO HANPSXKEHUSI:

Cuna ToKka 3amMblKaHusi Ha 3eMITH0.

YpensHoe conpoTMBrEHNE rpyHTa (MeCoK — BbICOKOE, IMUHa — HU3KOoe).

PaccTosiHve oT To4ku 3amblkaHust (4em Bnvke — Tem GonblLue HanpsiKeHne).

KoHcTpyKkumns 3a3emnuTens (OAMHOYHBIV CTEPXEHb, KOHTYP, ceTka).

BbipaBHMBaHMe NOTEHLMANOB — 3TO CHWXEHWE LLIAroBOro HanpsiXKeHUsi NyTeM YCTaHOBKWM KOHTYPHOTO 3a3eMIeHUs]
UINN CETKM 3a3eMSIeHUs], YTO YMEHbLLAET rPagMeHT NnoTeHumana Ha NoBepPXHOCTU.

MpaBuna noBegeHUsi B 30He LLAroBOro HanpsKeHUs:
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He npubnmxatbcs 6erom!
MepenBuraTbCsa «rycUHbIM LArom» (MATKa OOHOW HOTY — K HOCKY AiPYrOW, He OTPpbIBas CTYMHW OT 3eMnn).
MokunHYTb 30HY MUHUMYM Ha 20 M OT MecTa 3aMbIKaHus.

10. Mpumep pacyeTa WAroBoro HanpsXxeHus (ans nabopaTtopHon paboTbl)
UcxoaHble gaHHbIe (BblAAKOTCA NpenoaaBaTenem):
Tok 3ambikaHuns Ha 3emnto: | = 100 A
Twn rpyHTa: necok (p = 500 Om-m) / rmuHa (p = 50 OM- M)
OnuHa wara: 0,8 m
PaccTtosiHMe [0 TOYKM 3aMblkaHUs: 5 M
®dopmyna ansa pacyeTta (ynpoleHHas):

U,= e -

2 - r(r + a)

arge:
I — paccTosiHWE OT TOYKU 3aMblKaHUSA, M

a — anuvHa wara, m

p — yAenbHOe conpoTuBieHne rpyHTa, OM-m
Pe3ynbTaTt (npumep):

Ons necka: U_ww = 254 B (cmepTenbHO onacHoe!)

Ons rmynbl: U_w = 25 B (Hwke nopora onacHoctn — 50 B)
Mocne BbipaBHUBaHWA (KOHTYPHBbIN 3a3eMnuTens): U_w cHnxaeTtcs B 2-5 pas.

11. NMpuMmep ccbINKK Ha TeCT (ANA npenogaBaTternsi)

Cospaiite TecT B AHgekc.®Popmax no wabnoxy:

Bonpoc: «4T0 Takoe waroBoe HanpsbkeHne?» (BbiGop NpaBunbHOroO onpeaeneHns)

Bonpoc: «Kakoe paccTtosiHme cuutaetcs warosbiM?» (0,8—1 m)

Bonpoc: «Kakon rpyHT cosgaeT HanbonbLLylo OnacHOCTb?» (MECOoK, T.K. BbICOKOE CONPOTUBIEHMNE)
Bonpoc: «Kakum cnocobom Hy>KHO MOKMAaTb 30HY LLIAroBOro HanpsKeHUs1?» («ryCUHBbINA Lwary)

Bonpoc: «Kakas Mepa cHmxkaeT LwaroBoe HanpsikeHue?» (BbipaBHMBaHUE NOTEHLMANoB — KOHTYp/ceTka
3a3emrneHus)

Bonpoc: «KakoB nopor onacHoro HanpsbkeHus Ans yenoseka?» (50 B)

Bonpoc: «4T0 genatb npu nopaxeHnn 4enoBeka TOKOM B 30HE LLArOBOro HanpsXeHnsa?» (He nogxoanTb 6erom,
BbI3BaTb 112, AencTBoBaTh NOCNE OTKIIOYEHNS HANPSXXEeHNs)

MuHumanbHbIl nopoe: 70% (Hanpumep, 5 u3 7 8ornpocos).

Na6opaTtopHasa pa6oTa Ne5
UccnepoBaHmne cOCTOAHUA BO3AYLIHOM cpeabl B paboyen 30He

1. Llenb nabopatopHou paboTbl

dopmMunpoBaHMe cnocobHOCTY OLEHMBATL COCTOSIHME BO3AYLLUHOWM cpefpbl B paboyelt 30He (TemnepaTtypa, BraXHocCTb,
CKOPOCTb OBWKEHMS BO3yXa, KOHLIEHTpaLWsa BpeaHbIX BELLECTB) U ONpeaensTb COOTBETCTBME YCIOBUIA Tpyaa
rurneHnyeckum Hopmatumeam (CanlvH 1.2.3685-21) ¢ ncnonb3oBaHMeM POCCUNCKNX LIMGPOBLIX MHCTPYMEHTOB
aHanusa u MoLEenMpoOBaHUS.

2. NnaHnpyembie pe3ynbTaTbl 06y4YeHUs

CTyAeHT AoMmkKeH 3HaThb:

OCHOBHbIE NapaMeTpbl MMKPOKNIMMaTa: TemnepaTtypa, OTHOCUTENbHAs BNAXHOCTb, CKOPOCTb ABWXEHUSI BO3ayXa.
MpenensHo gonyctumble koHUeHTpaumm (MOK) pacnpocTpaHeHHbIX BpeHbIX BELLECTB B BO3ayxe paboyel 30HbI
(CO, CO,, nbinb, hopmanbaerna, aMmmmnac).

HopmaTuBHble TpeboBaHuns CaHlMMnH 1.2.3685-21 «lMrmeHnyeckne HopmaTmebl U TpeboBaHUS k obecneyeHuto
6e3onacHocTn 1 (Mnu) 6e3BpegHOCTU ANs Yenoseka PakTopoB cpebl ObUTaHUS».

[MoHATNE MHTerpanbHOro nokasaTens MUKpPOKNMMaTa (MHOEKC TennoBon Harpy3ku cpeabl — THC-uHaekce).
CTyOeHT fOMKEH YMeTb:

HaxoauTb akTyanbHble HOPMaTUBHbIE AaHHbLIE B POCCUMICKMX CNPaBOYHO-NPaBoBbIX cucTtemax (KoHcynbTaHTlntoc,
apaHT).

BBoauTb AaHHbIE C BUPTYyarbHbIX MPUBOPOB (MMUTAaTOP METEOCTaHLUMM UM BUAEOPOSUK C NoKasaHusiMn) B
TabnuyHbi npoueccop (P7-Oduc / LibreOffice).

PaccunTbiBaTh CpefiHue 3HauYeHnsi NnapamMmeTpoB MUKpoKkNumMaTa, uigekc THC, oueHuBaTh Knacc ycrnosui Tpyaa.
Mcnonb3oBaTb pOCCUNCKME OHMAaMH-KaNbKyNsTOpbl 45151 OLEHKU pycka neperpesa/nepeoxnaxaeHust.



CTpouTb po3y BeTpoB (MpW HAaNMYMKU AaHHbIX O HaNpPaBIeHW BETPa) C MOMOLLbIO TabnMYHOro npoueccopa.
CpaBHMBaTb hakTUYeCKNe 3HAYEHNSI C HopMaTBaMu 1 (DOPMYNMPOBaTb PEKOMEHAALMN MO YIyYLLEHWIO BO3AYLIHON

cpedbl.

CTyaeHT AOMXeH BrageThb:
MeTOoLMKOWM MMIrMEHNYECKON OLIEHKM MUKPOKIMMaTa Npov3BOACTBEHHbIX MOMELLEHWIA.
HaBblkaMu paboTbl ¢ poccuickum cBoGoaHbIM MO ans 06paboTkM aKCnepUMEHTarbHbIX AaHHbIX.

3. 3apauu nabopaTtopHoW paboThbl
MN3yunTb TeopeTnyeckme 0CHOBbI HOPMUPOBAHUSA NapameTpoB Mukpoknuvarta v MNMAK BpedHbIX BewwecTs B BO3ayXxe
paboyen 30HbI C NCMONb30BaHMEM CMPaBOYHO-NpaBoBon cuctemsl (KoHcynbTtaHTlIntoc / MapaHT).

3adhukcmposaTb NoOKasaHmsa ¢ BUPTYaribHOrO CTeHAa (BMAEO/CKPUHLLOTHI) MM BBECTU AaHHbIE N3 NPeAOoCTaBNeHHOro
pJata-ceTa (Temneparypa, BNaXHOCTb, CKOPOCTb BO3Ayxa, koHueHTpauun CO,, CO, nbinn) 3a 8 Touek paboyen 30HbI.
BeinonHuTb cTatuctuyeckyto obpaboTky AaHHbIX B P7-Odnc (cpegHee, min, max, cpeaHeKBagpaTnyiHoe

OTKIOHEHMNE).

Onpenenutb COOTBETCTBME NapaMeTPOB MUKPOKIMMaTa HopMaT/MBaM A8 3agaHHOW KaTeropum pabot (nérkas/Ia,
cpeaHen Tsxectu/ll6, Tsxkénas/Ill).
Paccuutatb THC-uHOekc (TennoByto Harpy3ky cpeabl) ansa paboyen 3oHbl (popmyna: THC = 0.7 * ten + 0.3 * tw, rae
tBN — Temnepartypa BnaxHoro TepMmomeTpa, tw — TemnepaTypa LuapoBOoro TepMomMeTpa).

OueHunTb Knacc ycrnosum Tpyaa no crenexHn spegHocTu (1 — onTumanbsHbin, 2 — gonyctumein, 3.1-3.4 — BpeaHbIN)
Ha OCHOBE OTKITOHEHWIA OT HOPMaTHBOB.
CdopmynupoBaTb pekoMeHAauumn No HopManuaauum Bo3ayLHOW cpelbl (BEHTUNALNS, YBraXKHEHUE/OCYLLIEHNE,
MeCTHbIE OTCOChI, CpeacTBa nHaneuayansHon 3awmTel (CU3)).

4. Heobxoanmoe nporpaMmHoe obecneyeHne n oHNanH-pecypcbl
Bce pecypchl aBnA0TCA poccCMUCKUMMU u/unn cBoboaHo pacnpocTpaHaeMbiMu (6ecnnaTHbIMK).

Ne HaumeHoBaHue pecypca

Twvn

P7-Odumc (cemeriHas Bepcusi) unm

1 MonOdwmc CtaHpapTHbIN (becnnaTHas

Bepcust Ana obpasosaHus)

2 LibreOffice Calc (ceo6ogHoe M0O)

OxnnanH-kanbkynaTop «Knacc
5 ycnoBui Tpyaa No MMKPOKNUMaTy»

(canT ohranatruda.ru)

(onumoHanbHo)

7 SlHpekc.®opmbl

8 Online Test Pad (onunoHanbHO)

KoHcynbTtaHTtlntoc: CtyaeHT unm
FapaHT: O6pa3zoBaHue

OnnaiH-kanbkynatop THC-uHgekca
(cant protrud.com unu klimat.biz)

Aupekc.Kaptbl / HapogHas kapTa

HMA)

OHnnaiiH-cepBuc

MO (odwncHbIN NakeT)

MO (odwncHbIN NakeT)

OnnanH-pecypc (6asa

OHnanH-cepBuc
(6ecnnatHbin, 6e3
peructpauum)

OHnanH-cepBuc
(6ecnnatHbin, 6e3
peructpauum)

OHnanH-cepBuc
(6ecnnatHbin)

OHnnaiiH-cepBuc

HasHa4yeHue

OdopmneHne oTyeTa, TabnmyHble pacyeThbl
MUWKPOKNUmara, NocTpoeHme rpacdukos
(rmcTorpaMmmbl OTKMOHEHUI OT HOPMbI, po3a
BETPOB).

AnbTtepHatuea P7-Ochuc ans pacyeTos.

Mowck pasaenos CaHlMvH 1.2.3685-21
(Tabnuubl 5.1-5.3 — napameTpsbl
mMukpoknumara, MNAK BpefHbix BeLecTs).

ABTOMATUYECKMIA pacyeT MHAEKCa TENTOBOW
Harpysku cpefpbl No BBeAEHHbIM TeMnepaType
BMNa)kHOro 1 LLApOBOro TepMoMeTpa.

OueHka knacca ycrnosuii Tpyaa
(onTMManbHbIN, AONYCTUMbINA, BPEOHBIN) NO
OTKINOHEeHUsIM oT HopM CaHluH.

OnpegeneHve posbl BETPOB AMs HACENEHHOro
nyHKTa (Mo AaHHbIM METE0apXUBOB) — ANs
3a@aHusi N0 BEHTUNSLWW.

C6op pe3ynbTaToB (KpaTkMe OTBEThI) OT
Kaxxgow 6puragpel (Hanpumep, «Knacc ycnosumn
Tpyoa — 3.2»).

BxogHoe TecTupoBaHue no teme

«MwuKpoknumaT n BpeaHbIe BELLeCcTBa B
BO3ayxe paboyent 30HbI».

BaxHo: Vicnonb3oBaHune nnatHbix nporpamm (MS Office, STATISTICA, SPSS) uckntoyeHo.

5. Kputepuu n nokasatenu goctmxkeHus uenm (oueHka komneteHumn YK-8)

Kputepun (Ha uto
obpaliaeTcs BHUMaHue)

NpeHTndmkaumus
onacHbIX chakTopoB
BO3AYLIHOM cpeAabl
MoHnmaHune
HOPMUpPOBaAHUA
napameTpoB

KoppekTHOoCTb
mMaTeMaTU4YecKomn
06paboTKkn faHHbIX

UnpaukaTop
komneTeHuuun (YTo
OeMOHCTpupyeT
CTYAEHT)

YK-8.1 (BbisiBnisiet
Yrpo3bl ANs XU3HW U1
300pOBbA)

YK-8.2 (MoHumaeT, kak
co3gaTtb be3onacHble
yCcrosus)

YK-8.2 (CnocobHocTb
aHanuanpoBaTb
dakTopbl cpeabl)

Moka3atenu (Y710 AOMKHO ObITb BbINONHEHO AN
«3auTteHoOy)

CTyneHT BepHO nepeuncnsieT 3—4 napameTpa MUKpOKNMMaTa u
3—4 Tnn4yHbIX BpegHbix BewectBa (CO, CO,, Nbinb,
opmManbaerna), ykasbiBas UX UCTOMHUKN B paboyelt 30He.

CTyaeHT npaBuIibHO HAaXOAMT B CMPaBOYHON cucTeme Tabnuubl
C HopMaTVBaMu A5is 3aaHHONM KaTeropuv paboT v cpaBHMBaeT
€ haKTUYECKNUMUN JaHHbIMMU.

B tabnuue (P7-Oduc) KoppeKkTHO BbIYMCNEHBI: CpeaHee
3HayeHue, Min, max, cpegHeKBagpaTNYeckoe OTKITOHEHNE MO
Kaxxgomy napameTpy. PopmMynbl B A4erikax He 3abnoknpoBaHbl
W BUAHbI HA CKPUHLLOTE.



UnpukaTtop

Kputepuin (Ha uto KomMneTeHuum (Yto MokasaTenu (Y10 AOMKHO ObITb BbIMOJIHEHO ANA
obpaliaeTcsl BHUMaHWe) OAeMOHCTpUpyeT «3auTeHoY)

CTYAEHT)
Pacuyet unterpanbHoro YK-8.4 (MoHumaHue CryneHT npusen dpopmyny pacdeta THC = 0.7 * ten + 0.3 * tw,
nokasatens (THC- KOMMMEKCHOMN OLLEHKM BbIYMCIUI 3HAYEHWE W CpaBHWM C HOpMaTMBOM (Tabnuua
MHAEKC) cpefbl) CaHlluH).

CTy}J,eHT npuceanBaeT pa60Te OAWH M3 KNaccoB: ONTUMarsbHbIN

Ouenka knacca ycnosum YK-8.1 (Ouenia creneru (1), monyctumbiii (2) unu BpeaHein (3.1-3.4) c obocHoBaHMEM

TpyAa pucka)
MO KaKOMy MMEHHO MapameTpy BbISIBNEHO MpeBbILLEHME.
CdhopmynmpoBaHbl MUHUMYM 2—3 KOHKPETHbIE pekoMeHAaLmm
Pa3paboTka YK-8.2 (Mepbl no (yBenunyeHue Bo3gyxoobmeHa, NpMMEHEHNE MECTHBIX OTCOCOB,
pekoMeHpaumnmn ynyyLleHWio cpeabl) ucnonb3oaHne C/3 opraHoB AblXaHWs, yCTaHOBKa

yBriaxHutenen/ocywmtenen).

6. O6wWwwmM pesynbTaT
«3a4TeHO»:

CTyaeHT BbINOMHWUN BCce 6 KpuTepues.

O6paboTka AaHHbIX BbIMNONIHEHA B POCCUINCKOM TabrM4yHOM npoLeccope (CKPUHLLIOTbLI MPUIOXKEHDI).

Knacc ycnosui Tpyaa onpefeneH KOPPekTHO.

HopmaTtunBHble AOKYMeHTbI cnonb3oBaHbl (Bbinvcka n3 CanllMuH npuseaeHa).

PekomeHaaummn normyHbl 1 BbINOMHUMbI (HE «GEMOHTMPOBATL 3aBOAY, @ KYCTAHOBUTb NPUTOYHYIO BEHTUNALMION).
«He 3auteHoO»:

[aHHble 06paboTaHbl BpyyHyto nnu B nnatHom MO (He gonyckaeTcs).

HesepHo onpepaeneHa kaTeropus pabot no TaxecTn (nyTatoT la u 116, XxoTa aaHbl ycnosus).

THC-nHAEKC He paccyuTaH Unu paccunTaH no HeBepHon hopmyne.

He ykasaHbl cCbinkn Ha HopmaTtusHyto 6a3y (Tabnuvupl CaHluH).

BbiBOAbLI OTCYTCTBYHOT MNM MPOTUBOPEYAT pacyeTam (HanpuMep «ycrnoBus onTuMarnbHbie» npu TemnepaType 32°C).
PekoMeHaaummn HocaT hopMaribHbli XapakTep («ynyywnTb MUKPOKNUMAT») 6e3 KOHKPETHLIX Mep.

7. CTpykTypa oTtyeTa (Ana cpayuv npenogasaTento)

OT4eT NnpepocTaBnsaeTcsi B 3NeKTPOHHOM Buae (davin popmara .odt nnm .docx). B ogHoM charvine — TekcT oTyeTta ¢
Tabnuuamu, rpadoukaMm U CKpUHLLIOTaMMU.

TuTynbHbIW NUCT: HasBaHue By3a, hakynbTeT, AMCLMNNMHA, HOMEP 1 Ha3BaHWe nabopaTtopHon paboThbl, rpynna,
®UO cTyneHTa, roa.

Pazpen 1. Teopetnieckas yacTb (kpatko): 1.1. OnpegeneHve MUKpOKNMMaTa, ero napameTpbl (Temneparypa,
BMaXHOCTb, CKOpOCTb Bo3ayxa). 1.2. MNonsaTue MNOK BpeaHbIX BelecTs B Bo3ayxe paboyert 3oHbI (nepeyncnuTe 3—4

BewecTsa ¢ MN0K). 1.3. Kateropum pabot no tspkectu (la, 16, lla, 116, [l — gate onpegenexnve ons Ballen kKateropmum).
1.4. HopmaTnBHbIv fokymeHT: CaHlnH 1.2.3685-21.
Paspen 2. UcxogHble aaHHble: 2.1. Kateropus paboT no Tsxkectu (BbigaHa npenogasartenem): _ . 2.2. OnucaHve

pabouen 30HbI (TN Npom3BoAcTBa: oduc/uex/nabopatopusi/cTponnnowtaaka). 2.3. Tabnuua ¢ AaHHBIMU U3MEPEHUI
(B 8 TOUKax):

Touka t, °C BnaxHocTb, % CkopocTb Bo3ayxa, m/c CO,, ppm CO, mr/m® Mbinb, mr/m®
1 24,2 55 0,12 800 3 2,1
2

lpumeyaHue: B peanbHon paboTe AaHHbIE NpefoCcTaBNsAeT npenogasaTteslb UM OHW CHUMAIOTCS C BUPTYarbHOMo
cTeHaa.

Pazpen 3. O6pa6oTka pe3ynbTtaToB (pacuyeTbl B P7-Ocduc): 3.1. CkpuHwoT Tabnuubl co ctatuctukon (CP3HAY,
MWH, MAKC, CTAHOOTKIOH). 3.2. CkpuHwoT ¢ hopmynon pacdeta THC-uHgekca (ecnv ecTtb AaHHbIE BNAXHOro U
LLIAPOBOro TEPMOMETPA) U MHTErpanbHas oLeHka Myukpoknumara. 3.3. Mpaduk oTKNOHEeHUs hakTUYECKUX
napameTpoB oT HopM CaHlNuH (rmctorpamma ¢ nnaHkamu NorpeLLHocTen).

Pazpen 4. Bepudmkaumsa ¢ nomMoLbi0 OHNanH-KanbKynaTopos: 4.1. CKpMHWOT oHnanH-kanekynartopa THC-
uHaekca (cant protrud.com/klimat.biz) c BBeaeHHbIMK 3HaYeHUsiMK. 4.2. CpaBHEHME: pacxoXaeHne C pydYHbIM
pacyeTom He 6onee 5%.

Paszgen 5. OueHka ycnoBum Tpyaa: 5.1. Tabnvua cpaBHeHUs C HOpMaTMBaMu:

MapameTp HopmaTus (CanlluH) ®akt OTknoHeHue Knacc ycnosun
t, °C 18-20 (3uma) 24,2 +4,2 3.1 (BpeaHbIin)

BriaxHocTb, % 40-60 55 0 1 (onTUManbHbINA)
CkopocTb Bo3ayxa, m/c <0,3 0,12 0 1 (onTMManbHbIN)
CO., ppm <1000 800 0 1 (onTMmManbsHbIN)
CO, mr/m® <20 3 0 1 (onTMmManbsHbIN)
Meinb, mr/m? <4 2,1 0 1 (onTMManbHbIN)

5.2. BbiBoa: 06LLMiA KNnacc ycnosuii Tpyaa no MUKpOKNUMMaTy v BpeaHbIM BelwectBaMm — 3.1 (BpeaHbIn 1-i cTeneHm)
n3-3a NpeBbILLEHNSA TemnepaTtypbl Ha 4,2°C.
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Pasznen 6. PekomeHaauum no HopmManusauum Bo3ayLHon cpebl: 6.1. YCTaHOBUTb MPUTOYHYIO BEHTUASLMIO C
oxnaxgeHnem Bo3ayxa (KOHOULMOHMPOBaHUE). 6.2. YCTaHOBUTL aBTOMATUYECKNE AAaTYMKN TeMnepaTypbl U
BNaXXHOCTU C ynpaBreHnem BeHTunauuen. 6.3. MNMpu HEBO3MOXHOCTU KOHANLMOHNPOBAHMS — UCMNONb30BaThb
BEHTUMATOPbLI U BO3AYLUHOE AyLUIMpoBaHne paboymnx mect. 6.4. PekomeHgoBaTb paboTHMKaM ONTMMarnbHbIN
NUTLEBON pexum (NpodpunakTrka neperpesa).

Paspen 7. 3akntoyeHue (BbiBOAbI)

dakTnyeckme napaMeTpbl MMKpOKNMMaTa B paboyer 30He _ (COOTBETCTBYIOT / HE COOTBETCTBYIOT) HOpMaTnBam
CaHllnH 1.2.3685-21.

Hanbonbluee oTknoHeHne 3amkcnpoBaHo No napameTpy: Temnepartypa (+4,2°C).

Knacc ycnoswuii Tpyaa: BpegHbii (3.1).

[nsi npuBegeHUs K AONYCTUMbIM YCIOBUSIM HEO6XOANMO: YCTaHOBUTb KOHANLIMOHMPOBAHUE U CUCTEMY BEHTUNSALUN.
CobntogeHne HOpMaTUBOB MUKPOKITUMATa CHUXKAET PUCK NeperpeBa, NpogeccrMoHanbHbix 3abonesaHni (TENNoBble
yAapbl) 1 COXpaHAET 340pOBbe pabOTHUKOB.

8. PekomeHpgauuun no nposeaeHuIo (ANA npenopasaTens)

MoaroToBkKa knacca:

Y6eauTecnb, 4UTO Ha BCeX KOMMbloTepax yctaHoeneHbl: P7-Oduc (unu LibreOffice) u 6paysep (AHaekc Bpay3sep).
MpoBepbTe gocTynHOCTb canToB: consplus.ru, protrud.com, klimat.biz, ohranatruda.ru.

3apaHee cosgavite B AHgekc.®opmax dopmy Ana cbopa kpaTkmx oTBeToB (Hanpumep: «Knacc ycnosun Tpyaa: .
OcCHO8HOU HapyuweHHbIU napamemp: »).

Pa3buBka Ha 6puragbl: OnTumaneHo — 2 yenoseka 3a K (oguH BBOAWT AaHHble, Apyrov opopMnsieT oTyeT).
BapuaTMBHOCTb AaHHbIX:

[ns nsberaHuns cnucbiBaHns, kaxaomy psay/6purage BblaaloTcsa pasHble ucxogHble Habopbi:

BapuaHm 1 (ogpuc): t = 24-26°C, BnaxHocTb 30%, CO, = 1200 ppm (npobnema — xapa + gyxoTa).

BapuaHm 2 (yex ceapku): t = 20-22°C, BnaxHocTb 60%, nbinb = 8 mr/m3, CO = 25 mr/m® (npobnema — npeBblLLeHVE
MAK neinv n CO).

BapuaHm 3 (xono0Hsili cknad): t = 10—-12°C, BnaxHocTb 85%, ckopocTb Bo3ayxa 0,5 m/c (npobnema — xonog +
CKBO3HSK).

OTO NO3BONUT HArMA4HO NOKa3aTb PasHble TUMbl HAPYLLUEHWI BO3AYLLHON Cpeabl.

BupTyanbHble uamepeHus (Kak 3ameHTbL Npudopsbl):

Bapuanm A (sudeopornuk): BocnponssecTn Ha MPOEKTOpe 3apaHee CHATOe BUAEO, FAe MEHSTCS Noka3aHus Ha
akpaHe nameputens. CTygeHTbl CHUMAlOT AaHHble B 8§ MOMEHTOB BPEMEHW.

Bapuanm b (mabnuuya comosbix OaHHbIx): PasgaTtb kaxaomy BapuaHTy pacnedaTtky Tabnuupl ¢ 8 ctpokamu
N3MEpPEHUN — CTYAEHTbl nepeHocsT B P7-Oduc.

Bapuanm B (cumynsmop): Vicnonb3oBaTtb 6ecnnatHbI OHNaH-cMMynsaTop (HanpuMep, Ha cawTe virtlab.ru, ecnu
€CTb, Unu camogenbHbI B P7-Odmc ¢ reHepaumeit crnyyarHbix yncen).

KntoueBoin MomMeHT ansa auckyccum (5 muHyT): MNocne pacyeToB ob6cyanTh:

«Moyemy mbl U3MepseM napameTpbl B 8 To4kax, a He B ogHon?» (OTBET: MUKPOKNMMAaT HepaBHOMEPEH, 0COBEHHO B
6onbLUMX NOMELLEHNSAX).

«YTO onacHee: kpaTKOBpeMeEHHOe NpeBbilLeHre TemnepaTypbl Ha 5°C nnn xpoHnyeckoe npesbiweHve MAK nbinm B 2
pasa?» (OTBET: Mbifb — HaKOMNJIEHUE B NETKNX, PUCK MHEBMOKOHMO3a).

«Kakune CN3 Heobxoammbl npu npesbiweHun MNMAOK no neim n CO?» (OTBET: pecnupaTop Knacca 3aluThl
FFP2/FFP3, dunbTpytowmn camocnacatens ot CO).

Ucnonb3oBaHue TecToB (ONuMoHanbHO):

B Havane 3aHsTus 3anyctute Ha Online Test Pad Tect Ha 5 BonpocoB no Teme «Mukpoknumart u BpeaHble
BeLlecTBa» (Ha 3—5 MUHyT).

OTO aKTUBMU3UPYET 3HAHUSI U NOATOTOBUT K aHanu3y AaHHbIX.

9. Mpumep ccbinku Ha TecT (ANA NpenopasaTtens)

[nsa opeaHusayuu 8xo0HO20 KOHMPOJIS UMU 3aKperieHus Mamepuana.

Mnardopma: Online Test Pad (6ecnnaTtHo, poccuiickast, He TpebyeT yCTaHOBKM).

lMpumeyaHue Ons npenodasamens: YTobbl co3naTb CBOM TECT:

Bapeructpupyitechb Ha onlinetestpad.com.

Beibepute «Co3sgaTtb TecT».

[ob6asbTe 5 BONpocoB (CM. WabrnoH HuxXe).

OnybnukynTe TECT 1 NONYyYMTE NPSAMYIO CChINKY.

CTyAeHTbl NPOXoAnT TECT MO CCbifke, pe3ynbTaT NPUXOAUT BaM Ha NOYTY UM B NINYHbIN KabuHeT.
MpuMepHLIN TEKCT TecTa (LWabnoH Ans BCTaBKM):

Ne Bonpoc BapuaHTbl oTBeTOB MpaBunbHbLIA
a) OcBelLLeHHOCTb, WyM, BUbpauus; (6
@ - y pauust; (6) TemnepaTypa,
Kakue Tpu oCHOBHbIX NapameTpa TemnepaTypa, BMaXHOCTb, CKOPOCTb
1 . BMaXHOCTb, CKOPOCTb
MuKpoknumara Hopmupytotes CaHlnH?  Bo3ayxa; (B) JaBneHue, paguauus, BO3IyXa

MarHmtHoe none

Mpn kKakon OTHOCUTENBLHOW BNAXHOCTU
2 BO3[yXa yCroBusi cuMTaloTCA (a) 10—20%; (6) 40—-60%; (B) 70-85% 40-60%
«ONTUMAarnbHbIMUY ?

Kakas npegenbHo gonyctumasi
koHueHTpauusa (MOK) yrnekncnoro rasa B
BO3ayxe paboyer 30HbI
(cpegHecmeHHasn)?

(a) 500 ppm; (6) 1000 ppm; () 5000 ppm 1000 ppm



Ne Bonpoc BapuaHTbl oTBeTOB MpaBuUnbHLIN

Kakon knacc ycnosun Tpyaa

(a) 1 — ontumaneHbIR; (6) 2 —
npucesavBaeTCs Npu NPeBbILLEHUN

3.1 — BpeHbIn 1-1

4 onyctumbln; (B) 3.1 — BpegHbI 1-1

Temnepatypbl Bo3gyxa Ha 4°C Bbiwwe Aony - (8) pea cTenenn

cTenexHn
HOPMbI?
Kakon meTopq 3awwuTbl OT Nneperpesa Ha
A 3atl perp (a) YBenuueHue ocelleHus; (6)

paboyem mecTe siBnsieTcst Hanbonee . KoHanumoHupoBaHme
5 o KonaunumnoHupoBaHue Bo3ayxa; (B) 3ameHa

3hheKTMBHBIM NPY BbICOKON BO3agyxa

OKOH
Temneparype Bo3ayxa?

Na6opaTopHasa pa6oTta Ne6

UccnepoBaHue ycnosuit Tpyaa no BUOpoakycTUYEeCKUMM pakTopam

1. Llenb nabopatopHou paboThli

dopmupoBaHne cnocoBHOCTY OLEeHNBaTb YPOBHY LymMa 1 BUBpaumm Ha pabounx MmecTax, onpeaensitb COOTBETCTBUE
ycnosui Tpyaa rurneHmdeckum Hopmatmeam (CanluH 1.2.3685-21) no BubpoakycTuyeckum gakropam, a Takxe
paspabaTbiBaTb MEPOMNPUATUA MO CHWKEHUIO X BPEAHOIO BO3AENCTBUS C UCMONb30BAHNEM POCCUNCKUX LIMGPOBBIX
WHCTPYMEHTOB.

2. NMnaHupyeMmbie pe3ynbTaTbl 00y4YeHUsA

CTyOeHT fOMKeH 3HaTb:

OCHOBHbIE XapaKTepUCTUKM LLyMa: ypOBEHb 3BYKOBOTO AaBneHus (ABA), 4aCTOTHbIV CNEKTP, SKBUBANEHTHbIN
YypOBEHb 3BYyKa.

OcHOBHbIE XapakTepucTukM Bubpaumu: obLias n nokaneHas Bubpauns, BMGPOCKOPOCTb, BUBPOYCKOpeHwue,
KOPPEKTNPOBaHHbIE YPOBHW.

MpepensHo gonyctumble yposuu (MAY) wyma n Bubpauum ons pasnuyHbix BUA0B paboT (onepatopckas,
dum3nyeckas, C UHCTPYMEHTOM).

MoHsTMe KNacca ycnosun Tpyaa no wymy u sBubpauun (oonycTumMblin, BpeaHbln 1—-4 cteneHn).

MeTogabl 3awmThl OT wWyma n Bubpauun: CU3 (HaywHukn, 6epylun), Bubporacsiume noKpbITUS, dKpaHNpoBaHue,
opraH13aunoHHble Mepbl.

CTyAeHT AOMKeH YMeTb:

HaxoauTb akTyanbHble HOPMaTUBHbIE AaHHbIE B POCCUINCKMX CNpaBOYHO-NPaBoBbIX cuctemax (KoHcyneTtaHTlIntoc,
apaHT).

Ob6pabaTbiBaTh AaHHbIE U3MepeHuit Wwyma n Bubpauum B TabnnyHom npoueccope (P7-Oduc / LibreOffice).
CTpouTb crnekTporpammy Lwyma (YypoBEeHb 3ByKOBOTrO AaBlieHMs No okTaBHbIM nonocam 31,5-8000 Ny) ans
cpaBHeHua ¢ M1AY.

PaccunTbiBaTh 3KBUBaNEHTHBIV YPOBEHD LLUYMa MPU HEMOCTOSHHOM BO34ENCTBUN.

OnpepensaTb KNacc ycrnosui TpyAa no WwyMy 1 Bubpauum Ha ocHose npesbiweHns MAOY.

Mcnonb3oBaTb pOCCUACKUE OHMaMH-KanbKynaTopbl Anst oueHkn pucka notepu criyxa (NIOSH, 1SO).
$opmynunpoBaTb pekomMeHAaLUmMn No CHUXKEHWIo Wwyma/sBubpaummn Ha paboyem mecTe.

CTyneHT foMnKeH BnageThb:

MeToauKol rmrneHn4eckom oLeHKM BUBpoakycTuyecknx daktopoB Ha paboumnx mecTax.

HaBbikamun paboTbl ¢ poccuiickum csoboaHbiM MO ans 06paboTku 1 BU3yanusaummn akcnepuMeHTanbHbIX 4aHHbIX.

3. 3agauu nabopaTopHomn paboThl

N3yunTb TeopeTnyeckme 0CHOBbI HOPMMPOBAHUS LyMa 1 BUbpauum, a Takke Nx BO3LENCTBMSA HA OpraHnu3m
YyernoBeka C UCMONb30BaHWEM CNPaBOYHO-NPaBoBbix cucteM (KoHcynbTaHTlIntoc / MapaHT).

MonyunTb ucxoaHble AaHHbIe nsmepeHun wyma (B obA) n Bubpaumm (B Ab) Ha 8 paboymx mectax unu B 8
BPEMEHHbIX TOYKaX (BUPTyanbHbIn cTeHs / gaTa-cer).

BbInonHuTb cTatucTuyeckyto obpaboTky AaHHbIX B P7-Odmc (cpeaHuii ypoBeHb, min, max, cpeaHekBaapaTtuyHoe
OTKIIOHEHWE, 3KBMBANIEHTHbIN YPOBEHD).

MocTpounTb cnekTporpammy Lwyma (ypoBeHb 3ByKOBOro AaBrneHus no 4yactotam 63, 125, 250, 500, 1000, 2000, 4000,
8000 N'u) n cpaBHUTL C HOpMaTMBHOM kpuBow MY ans 3agaHHoW kaTteropun paborT.

PaccunTatb BennmumHy npesbilwenus MAOY no wymy n Bnbpaumu (B AB) 1 onpeaenuTb Knacc ycrnosui Tpyaa.
OueHuTb pUck NpocheccnoHanbHOM TyroyxocTn (MOTeEPs Criyxa) C MOMOLLbK OHMNaMH-KanbKynsatopa (POCCUNCKUIA
aHanor NIOSH).

CcbopmynupoBaTb pekoMeHZauumn no CHWKeHuto Lwyma/snbpaumm (CU3, TexHndeckne pelleHuns, pexum Tpyaa v
oTabIXa).

4. Heo6xoaumoe nporpammHoe o6ecrneyeHne U OHNanH-pecypchbl
Bce pecypchbl SABRAOTCA POCCMUCKUMU M/unn cBo60AHO pacnpocTpaHsieMbiMu (GecnnaTHbIMM).

Ne HaumeHoBaHue pecypca Tun HasHauyeHue

P7-Odmc (cemerinas Bepcusi) unm
MonOdmc CtaHpapTHbIn (becnnatHas

OdbopmneHune otyeTa, TabnuyHble pacyeTbl

1
wyma n Bubpauum, NocTpoeHve

MO (ocpurcHbIN nakeT)



Ne HanmeHoBaHue pecypca

Bepcus Ans obpasoBaHus)
LibreOffice Calc (ceBo6ogHoe 10)

KoHcynbTanTlIntoc: CtyaeHT nnm

FapaHT: O6pa3zoBaHue

OHnanH-KanbKynAaTop

3KBUBANeHTHOro YpoBHA LWWyma (cant

protrud.com unu klimat.biz)

OHnaiH-KanbKynAaTop pucka notepm

cnyxa (canT ohranatruda.ru nnm

trudcontrol.ru)

OHnaiH-KanbKynaTop Knacca

Tun

MO (odurcHbIN NakeT)

OnnanH-pecypc (6asa
HIMA)

OHnalnH-cepBuc
(becnnatHbIn, 6e3
perncrpaumn)

OHnanH-cepBuc
(becnnatHbIn, 6e3
perncrpaumn)

OHnanH-cepBuc

HasHauyeHue

CMEeKTporpaMm 1 rucTorpamm.
AnbTepHaTtnsa P7-Ocduc ans pacyeTos.
Mowck pasgenos CanluvH 1.2.3685-21

(Tabnuubl NOY wyma v Bubpauum ons
pasnu4HbiX BUOOB paboT).

PacueT akBmBaneHTHOro ypoBHs 3Byka (LaKB)
No M3BECTHBLIM YPOBHAM U BPEMEHU UX
JencTBus.

OueHka BepossTHOCTU NpodyeccnoHansHONn
TYroyxocTu no ctaxy paboTbl 1 cpegHeMy
YPOBHIO LUyMa.

ABTOMaTUYECKOE onpegeneHne Knacca

6 ycnosui TpyAa no wymy/Bubpaunn

(canT klimat.biz)

Ayanopepaktop Audacium (dopk

7 Audacity — cBo6ogHoe MO,

PEKOMEHAOBAHO K UMMOPTO3aMELLEHUIO)

8 flHpekc.Popmbl

9 Online Test Pad (onunoHanbHo)

OHnaiiH-cepBuc

(6ecnnatHbIn, 6e3
perncrpaumn)

MO (ayouopepakTop)

OHnaiH-cepBuc

ycrnoswuii Tpyaa no npesbiwexHunto MNAY.

OnuuoHanbHO: BU3yanusauusa cnekrpa wyma
(cnekTporpamma), 3anmck 3Byka ¢ MUKpodoHa
AN AeMOHCTpauun NPUHLMNOB U3MEPEHMS.

C6op pesynbTaToB (KpaTkMe OTBEThI) OT
Kaxxgon 6puragpl (Hanpumep, «Knacc ycnosui
TpyAa no wymy — 3.2»).

BxogHoe TectuposaHue no teme «Lym n
BMOpaumsa Ha NPoON3BOACTBEY.

BaxHo: Vicnonb3oBaHune nnatHbix nporpamm (MS Office, MatLab, Audacity — nocnegHuii He pekomeHayeTcst K
3apybexHbIM peLlueHnam npu Hanuydum Audacium) UCKIHoYEHo.

5. Kputepuu u nokasaTtenu goctmxeHusi uenu (oueHka komneteHuun YK-8)

Kputepun (Ha 4to

obpallaeTcssi BHUMaHue)

NpeHTUdMKaumua onacHbIX

BUOGPOAKYCTUUYECKUX
c¢dakTopos

MoHumaHue
HOPMUPOBaHUsA
napameTpoB
wyma/Bubpauum

KoppeKkTHOCTb
MaTeMaTU4ecKom
06paboTKu faHHbIX

MocTpoeHne n aHanus
cneKkTporpaMmbl Wyma

Pacuert knacca ycnoBun
Tpyaa no wymy/Bnbpauumn

PaspaboTka

peKkoMmeHAauum no 3awurte

6. O6wWwuI pesynbTaT
«3a4yTeHo»:

UnpgukaTtop
KomneTeHuun (Yto
AeMOHcTpupyeT
CTYAEHT)

YK-8.1 (BbisiBnsiet
yrpo3bl AN XWU3HA 1
300pOBbA)

YK-8.2 (MoHumaeT, kak
co3gaTtb be3onacHble
yCrnoBwus)

YK-8.2 (CnocobHocTb
aHanuanpoBaTb
cdakTopbl cpeabl)

YK-8.4 (MoHumaHue
CneKkTpanbHoro
aHanusa)

YK-8.1 (OueHka cteneHu
pucka)

YK-8.2 (Mepbl no
CHDKEHMIO Bpeaa)

CTyaeHT BbINOMHWUN Bce 6 KpuTepues.
O6paboTka AaHHbIX BbIMOSIHEHA B POCCMINCKOM TabrM4yHOM NpoLeccope (CKPUHLLIOTbLI MPUIOXEHBI).
CnekTporpaMma NocTpoeHa 1 nNpoaHanuanpoBaHa.
Knacc ycnosui Tpyaa onpegerneH KOPPeKTHO.

HopmaTuBHbIEe AOKYMEHTbl UCNofb30BaHbl (Bbinvcka u3 CaHlNuH npuseaeHa).

MNoka3aTtenu (YTo AOMKHO GbITh BLINOMHEHO ANSA
«3a4yTeHoy)

CTyaeHT BepHO nepedncnaeT 3-4 BpeaHbIx adpdekta
wyma/Bubpauum (Tyroyxoctb, BuUbpaumnoHHas 6onesHs,
HapyLLeH/e KoopAMHaLMK, CepaeYHO-CoCyanCTbie
naTonorMmn) N HasbliBaeT OCHOBHbLIE NCTOYHUKM.

CtyaeHT npaBunbHo HaxoanT B CaHlvH tabnuubl MAY gns
3agaHHoro Buaa pabot (onepatopckas — 80 abA,
dumaunyeckas — 75 obA 1 1.4.) U cpaBHMBaET C
PaKTUYECKUMU OAHHBLIMMU.

B tabnuue (P7-Odunc) KOPPEKTHO BbIYMCHIEHBI: CPeaHNI
YypOBeHb Wyma/Bubpaumum, min, max, CKO, skBMBaneHTHbIN
ypoBeHb (LakB). PopMynbl B A4elikax He 3abnoknpoBaHhbl v
BMOHbI HA CKpUHLLOTE.

CTyaeHT nocTpoun rpacmk ypoBHSA 3ByKOBOTO AaBIEHMWS MO
okTaBHbIM nonocam (63—8000 INy), HanoXun HOpMaTUBHYHO
kpusyto MAY n onpegenun, Ha Kakux YactoTax ectb
npeBblLEHNE.

CTyneHT onpegenuvn Knacc yCrnosvin TpyAa no wymy
(aonyctumbin/BpegHbin 3.1-3.4) n no Bubpauum ¢
060CcHOBaHMeM Mo KakoMy napameTpy npeBsbilieHne (Mo
3KBMBAIIEHTHOMY YPOBHIO UM MO MUKOBBIM 3HAYEHWSAM B
cnekTpe).

CcopmynmpoBaHbl MMHUMYM 3 KOHKPETHbIE PEKOMEHAaLIMN:
TexHu4yeckue (3Bykonsonsums, BubporalueHue),
opraH13aunoHHble (CokpalleHne BpeMeHn paboTel B LLyMe)
n CU3 (HaywHuMkn/6epyLumn c ykasaHMeM knacca 3aLuThbl
SNR).



PekomeHaaumm KOHKpETHbI U TEXHUYECKU 0B0CHOBaHbI (He «yWTu ¢ paboTbi», @ «yCTaHOBUTb LLUYMO3aLUMTHBIN 3KpaH
TonwmHon 50 MM 13 MMHeparnbHON BaTbl»).

«He 3auTeHON»:

[aHHble 06paboTaHbl BpyyHyto nnu B nnatHom MO.

He noctpoeHa cnektporpamma (Tofbko cpegHee 3HaYeHne — HeJOoCTaTOYHO AN OLEHKHN).

HesepHo onpefeneHa kateropust paboT no wymy (myTaroT onepaTopckyto 1 duandeckyto paboTy).

OKBMBAIEHTHbIV YPOBEHb LUyMa He paccyuTaH (yYTeH TONbKO CPeAHWI YPOBEHD).

He ykasaHbl cCbinkn Ha HopmaTusHyto 6a3y (Tabnuupsl CaHluH).

BbiBOAbLI OTCYTCTBYIOT MMM NPOTUBOPEYAT pacyeTam (HanpumMep «yCcrnoBus onTuMarnbHble» npu npesbieHnn MNAY Ha
10 aBA).

PekomeHpaumm HocAT hopManbHbIn XapakTep («ynyylnTb ycnosus») 6e3 KOHKpeTHbIX Mep.

7. CTpykTypa oTt4yeTa (4ns caayv npenogasaTernto)

OT4eT npefocTaBnsAeTcs B aNeKTpoHHOM Buae (pann dopmaTta .odt mnu .docx). B ogHom davine — TekcT oTyeTa ¢
Tabnuuamu, rpacpukamMm 1 CKPUHLLIOTaMW.

TuTynbHbIN NUCT: HasBaHue By3a, hakynbTeT, AMCLMNNMHA, HOMEP 1 Ha3BaHWe nabopaTopHon paboThl, rpynna,
®OUO cTygeHTa, roa.

Paspen 1. Teopetnyeckas 4yactb (kpatko): 1.1. OnpegeneHve wyma 1 Bubpaumm kak BpegHbIX MPON3BOACTBEHHbIX
akTopoB. 1.2. XapakTepucTuku Lyma: ypoBeHb 3BYKOBOrO AaBreHus (4BbA), YacTOTHBIN CNEKTP, SKBMBANEHTHbIN
ypoBeHb. 1.3. XapakTepuctnkun Bubpaunm: obLias n nokanbHas, BUGpockopocTb, BUbpoyckopenne. 1.4.
HopmatusHbin gokymeHT: CanlnH 1.2.3685-21 (pa3gen «®usnyeckme daktopbi», Tabnuuel MAOY wyma n
Bmbpaumn). 1.5. MNMocneacTena BosgencTans: npodeccroHansHas TyroyxocTb, BubpaumoHHas 60mnesHsb.

Pazpen 2. UcxogHble aaHHble: 2.1. Tun paboyero MecTa (onepaTop / MexaHuk / cTpouTenb / BoaUTENb) — BblAaHO
npenopasaTenem. 2.2. Tabnuua ¢ AaHHLIMU U3MepeHU Wwyma B 8 ToYkax/MOMeHTax BpeMeHmn (YypoBHHM 3ByKa LA,
aBA):

Touka/Bpems LA, aBA

1 85
2 82
8 88

2.3. Tabnuua ¢ AaHHbIMM criekTpa WwyMa (YpoBeHb 3BYKOBOTO AaBlieHWsl MO OKTaBHbIM nosiocaM, Ab):
YacToTa, Ny 63 125 250 500 1000 2000 4000 8000

y30,a6 70 75 80 85 88 86 82 75

2.4. NaHHble no Bnbpaumu (obLyer/nokansHon) — ypoBeHb BUGpockopocTu B Ab (onuunoHanbHo, ANng yrnybneHHoro
BapuaHTa).

Paszpen 3. O6paboTka pe3ynbtaTtoB (pacyeTbl B P7-Ocuc): 3.1. CkpmHwoT Tabnuubl co ctatuctmkon (CP3HAY,
MWH, MAKC, CTAHOOTKITOH) no ypoBHio wyma. 3.2. PacyeT 3KBMBaNeHTHOro ypoBHs Wyma Laks (npu
HENoOCTOSIHHOM LUyMe — Mo POPMYFEe UM Yepes OHManH-KanbKynaTop C NPUNOXEHUEM CKPUHLLIOTA). 3.3.
CnekTtporpamma Lwyma (rpacduk «YpoBeHb 3ByKOBOrO faBnenus, Ab — yactoTta, Nu») — nuHua dakta + nunna MOy
(HopmaTuB) Ha ogHOM rpadmke.

Pazpen 4. Bepudmkaumsa ¢ nomMoLbi0 OHNanH-KanbKynaTopoBs: 4.1. CKPpMHLIOT OHManH-kanbKynaropa
SKBUBAIEHTHOrO YpOBHSA Wwyma (canT protrud.com/klimat.biz) c BBegeHHbIMU 3HaYeHUsAMM. 4.2. CKPUHLLIOT OHMamH-
KanbKynaTopa pucka notepu cnyxa (cait ohranatruda.ru) — oLeHKka BEpOSITHOCTM NPOECCMOHANbHOM TYroyX0oCTu
npu 3agaHHoM ctaxe (Hanpumep, 10 net). 4.3. CpaBHEHUE PyYHOro pacyeTa 3KBMBArIEHTHOrO YPOBHS C
pes3ynbTaToOM KanbKynaTopa: pacxoxaeHve He 6onee 1 gbA.

Pazpen 5. OueHka ycnoBui Tpyga: 5.1. Tabnuua cpaBHeHUs ¢ HOpMaTUBaMU:

HopmaTtus MpeBbIWeHue,

MapameTp (CaHuH) dakT b Knacc ycnoBun
EEBAVIBaJ'IeHTHbIVI ypOBeHb LWyMa LakB, 80 (onepatop) 87 +7 3.2 (:T[:)eer/l:(laHHbvlll;l 2-n
Cnektp: 1000 'y, ob 80 88 +8 —
Cnektp: 4000 Ny, ob 75 82 +7 —
O6was Bubpauus, ob 100 95 -5 2 (monycTumbliA)

5.2. BeiBoa: o6Lwmin knacc ycnosuii Tpyaa no wymy — 3.2 (BpegHbIi 2-i CTENEHW) 13-3a NPEBbILLEHNS
SKBMBANEHTHOro ypoBHs Ha 7 ABA. Mo Bubpauun — knacc 2 (AonycTuMbIii).

Pasnen 6. PekomeHAaunm no CHUXXEHUIO lWWyma 1M BUBpauum: 6.1. TexHM4Yeckme mepbl: YCTaHOBUTb
3BYKOU3ONMPYIOLLMIA KOXYX HA MCTOYHUK LWyMa (TonwmHa cTeHkn 50 MM, maTepuan — ctasb C BHYTPEHHUM CIoeMm
MUHeparnbsHon BaThl). 6.2. CU3: O6ecneunTs paboTHMKOB NPOTUBOLLYMHbIMU HayLiHUkamu ¢ SNR He meHee 25 ob
(Hanpumep, 3M Peltor X5A nnun aHanor). Yka3atb, 4To Bpems pabotbl B wyme 87 obA 6e3 CU3 He gomkHO
npeBbIWaTh 4 4acoB B CMeHy. 6.3. OpraHM3auMoHHble Mepbl: BHeopnTh pernameHTUpoBaHHbIe nepepbiBbl 15
MUHYT Kaxxgble 2 Yyaca paboTbl B 30He WwyMma. 6.4. BubposawwmTra: Npu pabotax ¢ BUOPOUHCTPYMEHTOM (ecnu
npeBbILLEHNE €CTb) — UCMONb30BaTh BUOpOracsLLme nepyaTkv u orpaHN4nTbL BpeMsi paboTbl MIHCTPYMEHTOM.
Paspen 7. 3akntoyeHue (BbiBOAbI)

dakTnyeckme ypoBHM Wyma Ha paboyem mecTte _ (COOTBETCTBYHOT / HE COOTBETCTBYOT) HopMatueam CanluH
1.2.3685-21.

Hanbonbluee npeBbiweHne 3adukcmpoBaHo Ha vYactote 1000 Iy (+8 oB) 1 no akBMBaneHTHOMY ypoBHIO (+7 oBA).
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Knacc ycnoswuii Tpyaa no wymy: BpegHsiit (3.2). Mo BuGpaumu: gonyctumbiii (2).

Puck npodheccmonansHom Tyroyxoctu npu ctaxe 10 net coctaBnseT: XX% (Mo Kanbkynatopy).

[ns npuBegeHns K A4ONyCTUMbIM YCITOBUSIM HEO6XOAMMO: YCTaHOBUTh LLIYMO3ALUMTHBIN KOXYX, obecneunTts CU3 1
BHEOPWTb perfnameHTUPOBaHHbIE NEPEPHIBbI.

8. PekomeHpauumn no nposeaeHuIo (ANA npenopasaTens)

MoaroToBka knacca:

Y6eauTecsb, 4TO Ha BCeX KOMMbloTepax yctaHoBneHbl: P7-Odunc (unu LibreOffice) n 6paysep (AHaekc Bpay3sep).
[MpoBepbTe AgocTynHOCTL canToB: consplus.ru, protrud.com, klimat.biz, ohranatruda.ru, trudcontrol.ru.

3apaHee cosganTe B AHgekc.dopmax dopmy Ana cbopa kpaTkux oTBeToB (Hanpumep: «Knacc ycrnosui Tpyaa no
wymy: . OCHO8HOU npeebIWeHHbIU napaMmemp: »).

Pa3buBka Ha 6puragbl: OnTumaneHo — 2 yenoseka 3a K (oguH BBOAWT AaHHble, Apyro opopMnsieT oTyeT).
BapuaTtMBHOCTb AaHHbIX (418 NpefoTBPAaLLEHUA CNUCbIBaHUA):

Bapuanm 1 (onepamop [1K e cepgepHoli): WymM cepBepoB + KOHONUMOHEpPOB — 85-88 ABA, npeBbILeHNE NO HU3KNM
yactotam (125-250 lu).

BapuaHm 2 (uex memannoobpabomku): wtamnoska — 92—96 aABA, npeBbILeHne No CpeaHUM 1 BbICOKMM YacToTam
(1000—4000 I'y).

BapuaHm 3 (ogpuc open space): 65-70 oBA — B npegenax HOPMbI, HO €CTb CYObEKTUBHbIE Xanobbl — 06CcyaAnTb
ncuxoakycTndeckme apekTbl.

Bapuahm 4 (sodumens / mawuHucm): kabuHa ¢ Bubpaumen — 105-110 gb no BubpoyckopeHuto (NpesbieHne no
Bubpaumu, wym — 75-80 gBA).

BupTyanbHble uamepeHus (Kak 3amMeHUTb pearnbHbIi LLyMOMep):

Bapuanm A (sudeopornuk): BocnponssecTy Ha MPOEKTOpe 3apaHee CHATOe BUAEO, FAe MEHSTCS NoKa3aHus Ha
3KpaHe wymomepa (unu cumynaTtop). CTyaeHTbl CHUMAKT AaHHbIE B 8 MOMEHTOB BPEMEHM.

BapuaHm b (ayduodgbatine! + Audacium): OaTb cTyaeHTam 3—4 ayanodparmeHTa (3anuch Lwyma cTtaHka, oguca,
BeHTMnAUMM). B Audacium noctpouTs cnektporpammy (AHanm3 — MocTpouTb CMeKTp) — CHATb 3HAa4YeHUs no
OKTaBHbIM nonocam. To MMUTaLMA peasibHOro CNeKTpanbHOro aHanmaa.

Bapuanm B (mabnuya 2omosbix 0aHHbIx): Pasgatb kaxaoMy BapnaHTy pacnedatky Tabnuupsl ¢ 16 ctpokamum (8
To4ek + 8 yacToT cnekTpa) — cTyaeHTbl nepeHocAT B P7-Odomc.

KntoueBoin momeHT ansa auckyccum (7-10 muHyT): Mocne pacyeTtos obcyanTh:

«Moyemy B CaHlMnMH HOpMUPYIOTCHA HE TONBKO SKBMBANEHTHbIN YPOBEHb, HO U cnekTp?» (OTBET: pasHble 4acToThl No-
pasHOMY BO3[ENCTBYIOT Ha CMyX — BbICOKME 4acTOTbl OnacHee).

«YTto adpdpekTnBHee: CUB nnu TexHundeckne mepbl?» (OtBeT: CU3 — nocnegHasa NMHWA 3allmTbl; CHayYana gOMmKHbI
ObITb TEXHWUYECKNE MEPDI).

«Kak cBa3aHbl Wym 1 Bubpauusi?» (OTBET: 4acTO UCTOYHMKM Te e — BuOpaums Bbi3bIBaeT LWyM, a LWyM —
BMOPaLIMIO KOHCTPYKLIMNA).

«Mo4yemy onepaTopbl MOryT He XanoBaTbcs Ha Wym 85 oBA, Ho y HMX pa3BuBaeTcs TyroyxocTtb?» (OTBET:
agantaums cnyxa, CyObeKkTVBHOE BOCTIPUATUE CHUXKAETCH CO BpEMEHEM — UMEHHO NMO3TOMY HYXHbl
WHCTPYMEHTArbHbIE U3MEPEHNS).

Ucnonb3oBaHue TectoB (ONuMoHanbHO):

B Havane 3ansTus 3aanyctute Ha Online Test Pad Tect Ha 5 Bonpocos no Teme «llym n Bnbpaumsa B paboumnx
30Hax» (Ha 3—5 MUHyT).

OTO aKTUBM3UPYET 3HAHUS U NOATOTOBUT K aHanW3y AaHHbIX.

9. Mpumep ccbINKM Ha TecT (ANs NnpenopaBaTensi)

[nsa opeaHu3dayuu 8xo0HO20 KOHMPOIA UMU 3aKpernieHusi Mamepuarna.

MnaTtdopma: Online Test Pad (6ecnnaTtHo, poccuiickas, He TpebyeT yCTaHOBKM).

lNpumeyaHue Onisi npenodasamerns: YTobbl co3gaTtb CBOW TECT:

Bapeructpupyitech Ha onlinetestpad.com.

Beibepute «Co3sgaTtb TecT».

Job6asbTe 5 BoNpocoB (CM. WabnoH HUXeE).

Ony6nukyiTe TECT U NONy4nUTE NPSIMYIO CCbINKY.

CTyaeHTbl NPOXOAAT TECT MO CCbINKe, Pe3ynbTaT NPUXOAMT BaM Ha MOYTY UMW B NINYHBIA KaBUHET.
MpumMepHbIN TeKCT TecTa (LWabnoH Ans BCTaBKU):

Ne Bonpoc BapuaHTbl 0OTBETOB MpaBunbHbIN
Kakas eguHmua namepeHus ypoBHS 3ByKa

1 wucnonb3yeTcs B TMMMEHNYECKOM (a) Bt/m?%; (6) oBA; (B) My OBA
HOPMUPOBaHNN?

5 Kakol 13 4acToTHbIX AManasoHoB LWyma (a) 63—-125 I'y; (6) 500-1000 I'y; (B) 2000-8000 'y

Hanboree onaceH Ans cryxa YenoBeka? 2000-8000 Iy,

MpenensHO 4ONYCTUMBIN YPOBEHD LLYyMa
3 ansa odumcHbIX paboT (kateropus la) no (a) 70 pBA; (6) 80 obA,; (B) 85 nbA 80 obA
CaHluH:
Kakon Bug Bnbpaummn nepegaetcs Yepes
non, CTeHbl N cnaeHbe?

Kakoe cpeacTso vHanBuayanbHoM 3awmTel  (a) bepyww; (6) MNpoTuBoLwyMHbIE
5 Haubonee acpdekTmeHO npu wyme 100 HaywHukm ¢ SNR 30 gb; (B) BaTHble
nBA? TaMMOHblI

(a) NokanbHasg; (6) Obwas; (B) YoapHaa O6was

MpoTmBOLYMHbIE
HaywHukn ¢ SNR 30 gb
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Na6opaTopHasa pa6oTa Ne7
UccnepoBaHue ycnoBuii Tpyaa no napameTpam MUKpoKnuMarta
(MpoBepeHne B KOMNbIOTEPHOM Krlacce)

1. Jenb nabopamopHoli pabomsbi

$opmupoBaHue cnocoOHOCTY BbISIBNATL Yrpo3bl ANS XXU3HW U 300POBbS YeroBeka, CBA3aHHbIE C OTKMOHEHWSMM
napameTpoB MUKpOKNMMaTa Ha paboyeM MecTe, U MOHUMaHWS NPUHLMMNOB co3aaHnsa 6e3onacHbIX YCroBuii
XN3HEeOesATenbHOCTH (B KOHTEKCTe komneTeHuun YK-8).

2. [InaHupyemble pe3ysnbmambl 06y4eHust

Mocne BbinonHeHns nabopaTtopHon paboTbl CTyAeHT GyaeT:

3HaTb: HopmypyeMble napameTpbl MUKpPOKNMMaTa (Temnepartypa, BMaXHOCTb, CKOPOCTb ABMXKEHWUS BO34yXa,
TenmnoBoe U3ry4YeHne) CornacHo POCCUNACKNM CaHUTapHbIM npasunam un Hopmam (CanllunH 1.2.3685-21); kateropun
paboT no aHeprosaTpartam; Npubopsbl AN U3MepPeHNs NapaMeTpoB MUKPOKIMMaTa.

YmeTthb:

BbIiBNATL BO3MOXHbIE Yrpo3bl 300poBbio (YK-8.1) npu oTkKNoOHeHn napameTpoB MUKPOKNMMATa OT HOPMbI
(neperpeB, nepeoxnaxaeHve, 06e3BoxnBaHue).

MoHunmarTb, Kak nogaepxunsatb 6esonacHele ycnosus (YK-8.2) nytem perynupoBaHusa MUKpoKnMMaTa (BEHTUNSaLms,
KOHAMLUMOHMPOBaHWE, OTOMIEHNE, PEXMM Tpyaa U OTAbIXa).

Ob6pabaTbiBaTh pesynbTaThl UISMEPEHUIA N CPaBHMBaTL UX C HOPMaTUBaMM C UCMOMb30BaHWEM LMAPOBBIX
WHCTPYMEHTOB.

[enatb BbIBOAbI O COOTBETCTBMM YCMOBUIA TPyAA CaHUTapHbIM HOPMam.

3. Heo6xodumoe npozpamMmMHoe obecrnedyeHue u oHaliH-pecypchbl

Bce pecypchl sBNAOTCA pOCCUNCKMMU, CBOGOAHO pacnpocTpaHAeMbiMu (6ecnnaTHbIMU) U He TpebyloT
NOKYMKWU NULEH3UMN.

OnepauuoHHas cuctema: Jliobas, nogaepxmsatowwas 6paysep (ALT Linux, Astra Linux, ROSA Linux, Windows).
Bpay3ep: Yandex Browser, Atom, nio6on coBpeMEHHbIM.

OdmcHbIN nakeT:

«P7-Odmcy» (6ecnnatHas Bepcusi anst o6pasosanus) unu «MonOduc CtaHgapTHbIN» (GecnnatHas Bepcus).
AnbmeprHamusa: LibreOffice (cBobogHoe MO, ucnonssyemoe B Poccun).

Kanbkynsatop HopM MUKpoknumaTa (OHnanH-pecypc):

PekomeHayembin pecypc: «KoHcynbTanTtntoc: CtyaeHTy» (6ecnnatHein goctyn) nnu «FapaHT: O6pa3oBaHue»
(6ecnnatHbIn gocTyn B y4eOHbIX 3aBeeHUSX).

Unu: Cant PocnoTpebHaasopa (pasgen «CaHutapHble npasunay) — rospotrebnadzor.ru.

Unu: CneumannsnpoBaHHbIn 6ecnnaTtHbIf Kanbkynsatop Ha cante «LleHTp rurmeHsl n anugemuonorum» (ecnu ecto
B pErMoHe — CChIfIKy JaeT npenogasatens). B pamkax 0aHHoU pabomsi cmydeHmbl 6y0ym ucrnonb308amsb
mabnuyHeil npoyeccop 0515 pacyema, a OHAalH-pecypchbl — Oris1 IoUcKa HOPM.

O6pa3oBaTtenbHas nnatgopma Ans TeCTUPOBaHUA:

Anpekc.Popmbi (forms.yandex.ru) — AN CO3AaHNA U NPOXOXAEHUS TecTa.

Moodle (ecnn ncnonb3yeTcs B By3e, pacnpocTpaHseTcs cBOOOAHO).

Pecypc ons noucka npmbopoB (BUpTyanbHbIX):

Cant «3komep» (pasgen «Mpoaykums» -> «MeTeomeTpbi») — ANS O3HAKOMIIEHUS C TEXHNYECKMMU
XapaKkTepucTMKamu pearnbHbIX NpMBopoB.

4. Kpumepuu u nokazamenu docmuxeHus yesnu (oyeHka komnemeHyuu YK-8)

UHaukaTop KOMneTeHUun

Kputepui (Ha uto (YTo memoHcTpUupyeT

MokasaTtenu (4710 4OMKHO ObITh BbINOIHEHO ANS

obGpaljaeTcA BHUMaHUe) "3auteHo")
CTYAEHT)
MpaBuNbHOCTL M NONHOTa
BEl;aneva YrPO3 300POBbLIO CTyaeHT BepHO onpeaenur, kakve napameTpbl
NPV 338aHHBIX (N YK-8.1 BoisiBnser NpeBbILLAaloT/3aHnkKeHbl No cpaBHeHuto ¢ CanlluH, n
P BO3MOXHbI€ Yrpo3bl A4S Has3Barmn He MeHee 2-X BO3MOXHbIX NOCNeACTBUIA ANs

nonyYeHHbIX B XOAe

CMMynauuM) napameTpax

MUKpOKNMMarTa.

O60cHOBaHHOCTb CTyaeHT chopmynmpoBan He MeHee 2-X KOHKPeTHbIX

o YK-8.2 NoHumaer, kak yA bopmynMp P

pekomMeHpaLumn no Mep (Hanpumep, «yBeNnYMTb CKOPOCTb BEHTUNALMUY
cosfaBaTtb M NoaAepXuBaThb

HOpManusauum 6e30N3CHBIE VCIOBHS UM «NPOBECTM BraXHy YOOpKy 1 Ucrnonb3oBaTb

MUKpOKNMUMaTa (kak co3gaTtb Y YBM@XHUTENbY» U «COKPaTUTb BPEMSI HEMPEPbIBHOM
Xn3HeaesATenbHOCTH.

6e3onacHble ycnosus). pabotbl 3a MM3BM go 1 yaca»).

JKWU3HWU 1 300POBbS YENOBEKa. 340POBbs (Hanpumep, Npu HU3KOM BNaXXHOCTU — PUCK
OP3, nepeckixaHue CnmsucTblX, yTOMIISEMOCTb).

YK-8.4 (yactuyHo,
PacueTtbl nHTerpanbHoro nokasatens (THC-uHgekca

KoppekTHOCTb JEMOHCTpauusi MOHUMaHUs
unu kateropun paboT) BeiNONMHeHbI 6e3 oWnBOK,
MaTemMaTM4YeCKUX pacyeToB U BNMAHUS cpeabl Ha
N BbIBOJ O COOTBETCTBMU/HECOOTBETCTBMU KNaccy
BbIBOOB. YCTONYMBOCTb CROBWIA TPYAA CAENaH BEpHO
paboTocnocobHocTh). y Py P

npaBManOCTb OTBETOB Ha

TecT (ecnu Tect YK-8.1, YK-8.2
npeaycMoTpeH).

5. O6wuli pesynsmam

«3a4yTeHo» CTaBUTCS, ECNU:

CTyOeHT BbINONHWUI U caan 3neKTPOoHHbIN oTyeT B popmaTe .odt unu .docx (cosganHein B P7 / MonOdwmc /

He meHee 70% npaBunbHbIX OTBETOB Ha TECTOBbLIE
3ajaHusi No HopMaTMBaM 1 yrpo3am.
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LibreOffice).

B oTyeTe 3anonHeHbl Bce Tabnuupl, pacyeTbl BbINOMHEHbI 6€3 rpybbix ownbok.

CTyneHT cdhopMynupoBan afekBaTHblE BbIBOAbI O BbISIBIIEHHbIX Yrpo3ax U Mepax 3awuTbl (He MmeHee 1 yrposbl 1 1
Mepbl).

TecT (ecnv npoBoguncs) nponaeH Ha 70% w Bbiwwe.

«He 3ayTeHo» cTaBuTCH, ecnu:

OT4eT He caaH unu caaH ¢ rpybeiMu owmnbkamm (HeBEpHO BbIOpaH HOpMaTKB, He 3anonHeHa Tabnuua).
CTyaeHT He MOXeT CHOPMynMpPOBaThb HN O4HOM Yrpo3bl UM MEPbI 3aLLUTHI.

TecT npongeH MeHee Yem Ha 40% (npu Hanuyum Tecta).

6. Cmpykmypa om4ema (0ns1 cOa4u npenodasamerito)

OTtueT odpopmngeTcs B anekTpoHHoM Buae (P7-Odmc, MonOduc, LibreOffice).

TutynbHbIN nucT (PUO, rpynna, Tema paboTbl).

Llenb paboTbl (CkonmpoBaTh U3 3agaHus).

UcxopHble aaHHbIe (Tabnuvua ¢ Nony4yeHHbIMU 3HAYEHUsIMUK: TeMnepaTypa, BMaXHOCTb, CKOPOCTb Bo3ayxa, THC-
WHAOEKC, UMK OaHHbIe CUMYNALUN).

HopmaTtuBHas 6a3a:

Boeinucka n3 CanluH 1.2.3685-21 ansa Bawewn kateropun paboT (ckonnpoBaTb Yepe3 «KoHcynbTaHTIInocy unu
«[apaHT»).

PacueTbi:

Onpepenexve kateropum paboT No sHepro3aTpaTam.

PacueTt HopmaTnBa (Hanpumep, THC-nHgekca no popmyne, ecnu AaHHble B3ATbl C peansHoro npnbéopa mnm
cuMynauun).

CpaBHeHune haKkTU4ecKkmMx aHHbIX C HOPMOW.

BbiBoAbI:

CoO0TBETCTBYIOT NU YCINOBUS HOpMam?

Kakue yrposbl ans 3qopoBbs BeisiBrieHs! (YK-8.1)?

Kakue meponpuatia Heobxogumo NpoBecTn ANnst HopManusaumm mukpoknuvara (YK-8.2)?

OTBeTbl Ha KOHTPOMbHbLIE BONPOCHI (JalTcA npenogasarteneM, Hanpumep: «Kakue nocneacTemsa Ans 340poBbs
npv paboTe B NOMELLEHNN C OTHOCUTENBHOW BNaXXHOCTbIO 15%7»).

7. PekomeHOayuu o nposedeHuto (Ons1 npenodasamerisi)

MoaroToBka:

CospanTe TecT B AHaekc.®opmax (nu Moodle) no teme «MukpoknumaTy». [pumep CCbINKU HUXeE.
MoaroToBbTe AaHHbIe ANA pacyeToB. [T0CKOMbKY HET peanbHoOW M3MepUTenbLHOM nabopaTopun, BeiaanTe
CTyAeHTam eAuHble Habopbl AaHHbIX (HanpuMep, 5-6 pasHbix CLEeHapueB):

CueHaputl A: «Oduc (kaTeropus la), neto: t=28°C, BnaxxHocTb=30%), ckopocTb=0.1 m/C».

CueHaputi b: «ponsBoacTBeHHbIN Lex (kaTeropus 116), sauma: t=10°C, BnaxHocTb=80%, ckopocTb=0.5 m/c».
CueHaput B: «Paborta 3a N3BM, t=24°C, BnaxHocTb=15% (Hn3kas), ckopoctb=0.05 m/c».

CTyAeHTbl MOryT TAHYTb BMneT ¢ HoOMepoMm cLeHapus.

UHCTpyMeHTBI:

AnbTepHaTuBa npsimomy BBoAy: [onpocute CTyaAeHTOB OTKPbITh GecnnaTHbIi AO0KYMeHT B AHAeKC.[JoOKyMeHTax u
paboTaTb COBMECTHO, a 3aTeM ckayaTtb B PDF ans coauw.

Busyanusauus: [NpoaemMoHCTpUpynTe cant « AKOMep» UK ero aHanor, YTobbl CTyAEHTbl YBUAENW, KaK BbIrMAaaT
pearbHble MeTeoMeTpbl (Hanpumep, «MeTeockon» uUnn «AKoTepM»).

Xopn 3aHATUA (45-60 MUHYT):

5 MuH: OpraHn3aunoHHbI MOMEHT, BXO B TECT.

10 muH: CaMocToATENbHOE NPOXOXAEHUE TeCTa.

5 MuH: Bblgaua gaHHbix cueHapus. MNonck HopmaTtmea B CaHluH yepes onnanH-Bepcuto (KoHcynbtanTtlnoc).
20 mnH: OcbopmneHne oTyeTa (pacyeTbl, BbIBOAbI).

5 muH: Cpava otdeta. O6eyxaeHue (pecnekcus).

8. Mpumep ccbinku Ha mecm (Ons1 npenodaeamerisi)

AxtyanbHo Ha 2026 ropa:

Cospaiite TecT Ha nnaTtcdopme AHpekc.Popmbl (GecnnaTHO, POCCUINCKUI CEPBUC):

Bangute Ha forms.yandex.ru.

Cospaiite HOBYO chopmy.

HasBaHue: « Tecm o nabopamopHoti pabome Ne7. Mukpoknumamy.

Job6asbTe 5-10 Bonpocos. Mpumepbl BONPOCOB:

Bonipoc 1 (0duHo4HbIl 8bibop): Kakaa TeMnepaTtypa Bo3gyxa ABnseTcs HOpMOKM Ans XONoAHOro nepuoja roga B
oduce (kateropusi 1a)? a) 14-16°C 6) 22-24°C (npaBunbHbin) B) 28-30°C r) 12-14°C

Bonipoc 2 (MHoxecmeeHHbIl 8b160p): Kakve napameTpbl MUKpOKNUMaTa Hopmupytotes? a) TemnepaTtypa Bo3ayxa
6) OTHOoCcUTeNnbHasA BNaxHoCTb B) CkopocTb ABMXeHusi Bo3ayxa r) OCBeLLEHHOCTb ) YPOBEHb Luyma
Bonpoc 3 (Ha coomeemcmegue): ConocTaBbTe kKaTeropuio paboTbl U SHeprosaTpaTthl.

KaTteropus la (oduc) -> go 139 BT

KaTteropus 116 (paboTta cTos, nepemelieHue rpysos go 10 kr) -> 233-290 Bt

Karteropus lll (Tsokeneinn dounsmydecknn Tpya) -> 6onee 290 Bt
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Bot pa3paboranHoe conepxanue sadboparopHoit padoTel Ne8, amanTupoBaHHOE 71T TPOBEICHUS
B KOMITBIOTEPHOM KJIacCe, C UCIOIb30BAaHUEM HCKIIIOUUTEIHHO POCCUIICKOTO CBOOOIHOTO
IPOTPaMMHOTO 00eCTieueHHs U OHJIAH-PECypPCOB.

Na6opaTopHasa pab6oTa Ne8
UccnepoBaHue ycnoBuii Tpyaa no nokasatento «MickyccTBeHHoe ocBeLeHue»
(MpoBepeHne B KOMNbIOTEPHOM Krlacce)

1. Jenb nabopamopHoli pabomsbi
$opmupoBaHue cnocobHOCTY BbISIBNATL Yrpo3bl AMS XXU3HW U 300POBbS YeroBeka, CBA3aHHbIe C HeJOCTaTOUYHbIM
UM HepaumMoHanbHbIM UCKYCCTBEHHbBIM OCBeLLeHMeM Ha paboyem MecTe, ¥ NOHMMaHUS NPUHLMMNOB CO3AaHNs
6e3onacHbIX YyCNoBU XuU3HeaeaTenbHOCTH (B KOHTEKCTe komneTeHuun YK-8).

2. MMnaHupyeMbie pe3ynbmambi 06yYeHUs

Mocne BbinonHeHns nabopaTtopHon paboTbl CTyAeHT ByaeT:

3HaTb:

Hopmupyemble nokasaTenun MCKyCCTBEHHOMO OCBELLEHNS (OCBELLLEHHOCTb, KO3MMULIMEHT Nynbcauuu,
paBHOMEPHOCTb ocBelleHns) cornacHo CIM 52.13330.2016 n CanlunH 1.2.3685-21.

Twvnbl NICTOYHUKOB CBETa (NaMMbl HAKaNMBaHUS, JIIOMUHECLIEHTHbIE, CBETOANOAHbBIE) U NX BNIUSHWE Ha 300POBbE
(nynbcauus, uBeToBas Temneparypa, cnensiiee AencCTBUeE).

Mpubopbl Ana n3MepeHns OCBELLEHHOCTM (MOKCMETPbI) U Nynbcauumy (MynbCMeTpbl).

YmeTtb:

BbISiBNATb BO3MOXHbIe Yrpo3bl 300poBbio (YK-8.1) npu HECOOTBETCTBMM OCBELLEHNSA HOPMaM (3puTenbHoe
YTOMIEHWE, roNoBHble BOMKW, CHKEHNE KOHLIEHTPaLUuKW, pUCK TpaBmMaTtnama).

MoHnmarts, kak nogaepxunsatb 6e3onacHele ycnosus (YK-8.2) nytem Bbibopa npaBunibHOMO Tvna CBETUIBHUKOB,
CXEMbl UX pa3MeLLeH1s N PexXMMoB paboThbl.

O6pabaTbiBaTh pesynbTaThl U3MEPEHNUI CPABHMBATL UX C HOPMAaTMBaMM C UCMONb30BaHMEM LIMGPOBLIX
WHCTPYMEHTOB.

[enatb BbIBOAbI O COOTBETCTBMMN MCKYCCTBEHHOIO OCBELLEHUS CaHUTapPHBIM HOpMaM Ha paboyem mecTe ¢ [OBM.
3. Heo6xodumoe npozpamMmMHoe obecrnedeHue u oHaliH-pecypchbl

Bce pecypchl sBNAOTCSA pOoCCUUCKUMU, CBOGOAHO pacnpocTpaHAeMbiMu (6ecnnaTHbIMU) U He TpebyloT
NOKYMKWU NULEH3UMN.

OnepauuoHHas cuctema: Jliobas, nogaepxmsatowwas 6paysep (ALT Linux, Astra Linux, ROSA Linux, Windows).
Bpay3ep: Yandex Browser, Atom, nio6on coBpeMEHHbIN.

OdmcHbIN nakeT:

«P7-Ocbhmc» (becnnatHas Bepcusa anst obpasosaHus) unm «MonOdmc CtaHaapTHbINy (GecnnaTHas Bepcus).
AnbmeprHamusa: LibreOffice (cBobogHoe MO, ucnonssyemoe B Poccun).

OHnanH-KanbKynsTop ocBeLeHus (PoccUnckumn, 6ecnnaTHbIn):

«KanbkynsiTop ocBelweHHOCTM» OT KOMnaHun «CBeToBbIe TeEXHONMOrMM» ([OCTyrneH no agpecy lightcalc.ru nnu
Ha caiTe npou3soamnTens). [1o3BonseT paccunTaTb KONMYECTBO CBETUMBHUKOB AN NOMELLEHNS.

UMW «PacueT ocBelleHUA OHNManH» Ha cante «ANeKTPUK» (cant electrician.ru — pasgen «Kanbkynstopbi»).
HopmaTtuBHas 6a3a (oHnamH):

«KoHcynbTaHTtlntoc: CtypeHTy» (6ecnnaTtHeii goctyn) nnm «FapaHTt: O6pa3oBaHue» (GecnnaTHbIM 4OCTYMN B
y4ebHbIX 3aBefieHUsAX) — A5t TOUCKa akTyarnbHbIX HOPM OCBELLEHHOCTM.

Pecypc ans npoBepku nynbcauuu (MMUTaumsa/Bmsyanusaums):

Caunt «JlabopaTopus cBeTa» (Mnuv nobon 6rnor NpomM3BoauTENS CBETOANOAHBIX CBETUINBHUKOB, Hanpumep
ledeffect.ru) — ans gemoHcTpaunn adpekTa nynbcaumMmn Ha BUAEO Yepes kamepy cMapTdoHa (MOXHO nokasaTtb B
Knacce).

O6pa3oBaTenbHas nnatdopma AnA TeCTUPOBAHUA:

Anpekc.®opwmeli (forms.yandex.ru) — Ans co3gaHvsa U NPOXOXAeHNs TecTa.

4. Kpumepuu u nokazamenu docmuxeHus yesnu (oyeHka komnemeHyuu YK-8)

WHavkaTop komneTeHLumn
(YTo memoHcTpUpyeT
CTYAEHT)

Kputepun (Ha uto
obpallaeTcss BHUMaHue)

MokasaTenu (Y10 AOMKHO ObITb BbIMOJIHEHO ANA
"3auTeHo")

CTyOeHT BepHO onpeaenwun, kakue napaMmeTpbl OCBELLEHUS
MpaBunbHOCTL VK-8.1 BoisiBnsieT He COOTBETCTBYIOT HOpMaM (Hanpumep, 3aHKeHHast
BbISIBNIEHUS Yrpo3 BOSMOXHBIE YTPO3bI NS OCBELLEHHOCTb, M3BbITOYHas Nynbcauusi, HenpaBunbHas
3PEHUI0 U 300POBbI0 JVM3HI 1 310POBLS LBeTOBas TeMI'IepaTypa)vVI Has3Ban He MeHee 2-X
npu 3agaHHbIX Yyenosexa. BO3MOXHbIX nocneacTtesunn (3p|/|Teanoe yTOoMIieHue,
napamMmeTpax OCBELLEHMS. CHWXeHNe paboTocnocobHOCTH, ronoBHas 6onb, PUCK

TpaBMbl).

CTyneHT cdopmynupoBan He MeHee 2-X KOHKPETHbIX Mep
O6GocHOBaHHOCTb (Hanpumep, «3aMEHNTb CBETUMBHMKN HA CBETOANOAHbBIE C
J YK-8.2 lNoHnmaeT, kak o
pekomeHaauum no HU3KMM KO3 urLmeHTOM nynbcaunm <5%», «yBenuuntb
cosfaBaTb M NoadepXuBaTtb
HOpManusauuu KONMM4eCTBO CBETUIMbHUKOB A0 N LITYyK», «yCTaHOBUTb
6e3onacHble ycnosus
ocBelleHus (kak cosgaTb CBETWUMBHUKN C paccenBaTensMmn Ans yMeHbLeHns
XN3HEeOeaTenbHOCTU. .
6e3onacHble ycnosws). cnensiwero A4eicTBUSA», KOPraHn3oBaTh NepepbiBbl ANs
TMMHacCTUKVN ANS rnas»).
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WHavkaTtop komneTeHLnmn
(YTo memoHcTpUpyeT
CTYAEHT)

Kputepun (Ha uto
obGpawaeTca BHUMaHue)

Moka3aTenu (UYTo 4OMKHO GbITb BbINOMHEHO AN
"3auteHo")

PacueT konmMyecTBa CBETUITbHMKOB UMW hakTUYeCKon
KoppekTHocTb pacyetoB YK-8.2, YK-8.4 (4acTU4HO,  OCBELLEHHOCTM BbIMOSHEH 6€3 rpy6bIX OLWMBOK, HOPMBbI

W CpaBHEHWs C BMMSIHME Ha YCTOWYMBOCTb  BblOpaHbl 13 BepHoro fokymeHTa (CI 52.13330 vnu

HopMaTMBaMu. paboTtocnocobHoCTH). CaHluH), BbiIBOA 0 COOTBETCTBUU/HECOOTBETCTBUN cAenaH
KOPPEKTHO.

MPaBUALHOCTL OTBETOR He meHee 70% npaBunbHbIX OTBETOB Ha TECTOBbIE 3a4aHUS

Ha TeCT. YK-8.1, YK-8.2 no HopmMaTUBaMm, TMNAM SlaMn 1 BAIMSIHWIO OCBELLLEHWS Ha
OpraHunam.

5. O6bwuli pesynsmam

«3ayTeHO» CTaBUTCH, ECIN:

CTyQeHT BbINONHWUM 1 cAan 3NeKTPOHHbIN oT4yeT B hopmaTe .odt unu .docx (cosganHein B P7 / MonOdumc /
LibreOffice).

B oTyeTe 3anonHeHbl BCe Tabnunupl, pacyeTsbl BbiNOMHEHbI 6e3 rpybbix owmnbok.

CTygeHT cchopmynumpoBan afgekBaTHble BbIBOAbI O BbISIBMIEHHbIX Yrpo3ax U Mepax 3awuTtbl (He meHee 1 yrposbl u 1
Mepbl).

TecT (ecnv nposoguncs) npovaeH Ha 70% w Bblwwe.

«He 3auTeHO» cTaBuTCA, €Cnu:

OTyeT He caaH unu caax ¢ rpybeiMu owmnbkamm (HeBepHO BbIGpaH HOpMaTKB, He 3anonHeHa Tabnuua, OTCyTCTBYHOT
BbIBOAbI).

CTyQeHT He MOXeT cHOPMYnMPOBaTb HXU OHOW YrPO3bl UNU MEPbI 3aLUNTDI.

TecT npongeH MeHee Yem Ha 40% (npu Hanuynm TecTa).

6. Cmpykmypa om4ema (0ss1 cOaqu nperodagameiito)

OtueT odopmnaeTcs B anekTpoHHoM Buae (P7-Odmc, MonOduc, LibreOffice).

TutynbHbIN nucT (PUO, rpynna, Tema paboTbl).

Llenb pa6oTbl (CkonvpoBaTb U3 3agaHus).

UcxopHble gaHHbIe (Tabnvua c napameTpammn NOMELLEHUS U OCBELLEHWS, BblAaHHas npenogasaTenem).
HopmaTtuBHas 6a3a:

Beinucka n3 CIM 52.13330.2016 vnu CanlunH 1.2.3685-21 onsa Ballero Tuna nomelleHust (Hanpumep, «Ans
nometeHuni ¢ NOBM Hopmupyemast ocseleHHOCTb — 300-500 nk»).

Pacuertbi:

OnpepenexHve HeO6X0AMMOro KONMYeCcTBa CBETUITBHMKOB (C MOMOLLbIO OHMaMH-KanbKynaTopa unm pyyHoro pacyeta
no metoay koadpumLmeHTa UCNonb3oBaHNS).

WUJTN pacyeT dhaKkTnyeckon OCBELLEHHOCTU NpU 3afaHHbIX NapameTpax.

3anonHeHve Tabnuubl cpaBHEHWS HOPMbI U (DAKTUYECKUX 3HAYEHWN.

BbiBoAbI:

CoOTBETCTBYIOT U YCIOBUS OCBELLEHNSI HOpMaMm?

Kakue yrposbl ans 3qopoBbst BeisiBrieHs! (YK-8.1)?

Kakue meponpuatma Heobxoaumo npoBecTn Ans Hopmanusaumm oceellenns (YK-8.2)?

OTBeTbl Ha KOHTPOIbHbLIE BONMPOChI (Jal0TCA NnpenogasaTteneM, Hanpumep: «4em onacHa BbiCOKas nynbcaums
CcBeToaANOAHbIX Namn?» nnm «MNoyemy B odncax He peKoMeHAyeTCH MCNOMb30BaTh NaMmbl HAKANMBAHNA? »).

7. PekomeHOayuu no npoegedeHuto (Onst npenodasamertsi)

MoaroToBkKa:

CospanTe TecT B AHaekc.®opmax (nu Moodle) no Teme «VckyccTBeHHOe ocBeLLeHrey. [TpuMep CCbINKN HUXeE.
MoaroToBbTe AaHHbIe ANA pacyeToB. Boigante kaxaomy CTyAeHTY (Mnu rpynne) UHAMBUAYanbHbIW CLEeHapui C
napameTpamMu:

CueHaputi A (Ogbuc c lTOBM): Pazmepsbl: 6x4x3 M, nnowanb 24 KB.M. YCTaHOBMEHO 4 NMIOMUHECLIEHTHbIX
cBeTunbHUka no 36 BT1. Beicota nogseca — 2.5 m. KoaddpmumeHTbl otpaxenus: non 0.3, cteHbl 0.5, notonok 0.7.
Hopma — 300 nk. PaccunTaTth, XBaTaeT fM OCBELLEHHOCTU?

CueHapull b (Y4ebHblil knacc): Pasamepbl: 8x6x3 M, nnowaab 48 kB.M. YCTAHOBIEHO 6 CBETOAMOLHBIX CBETUITBHUKOB
no 40 BT. Beicota noageca — 2.8 m. KoadpduumeHTsl oTpaxkeHus: non 0.2, cteHsl 0.4, notonok 0.6. Hopma — 400 nk.
PaccuutaTtb, xBaTaeT N1 ocBeLeHHOCTN?

CueHaputi B (lpobnemHasi cumyauyusi): B ocmce ncnonb3yrtoTcsi CBETOAMOAHBIE Namnbl C KO3(PULIMEHTOM
nynecaunm 30%. Kakyto yrposy 310 NnpeacTaBnseT v YTO peKoMeHAoBaTb?

MpoaemoHcTpupyiTe paboTy oHNamH-KanbKynsaTopa (Hanpumep, lightcalc.ru) Ha npoekTope.

UHCTPYMEHTDI:

Busyanusauusa nynbcaumm: [okaxuTe CTyAeHTam NpoCTON ONbIT: €CNM MOCMOTPETb Ha 3KpaH MOHWUTOpa (Mnu
CBETOAMOAHYIO NaMny) yepes kamepy cmapTdoHa, MOXHO YBUAETb MepLaHue (nonockl). ATo AEMOHCTpUpyeT
nynecaumio. O6bACHMTE, YTO rMa3 MOXET He 3ameyaTb MepLaHns, HO HEpBHAas CMCTEMa pearvpyeTt yTOMIIEHUEM.
AnbTepHaTUBHbLIN pecypc: Ecnv 0CHOBHON KanbKynsiTop HEAOCTYNEH, ucnonb3yiTte Tabnuubl B P7-Odumc
(LibreOffice Calc) ans pacyeTta no metofy «koadduLmeHTa UCNONb30BaHWUsS CBETOBOro noTokax». [Jante rotosyto
dopmyny.

Xopa 3aHATUA (45-60 MUHYT):

5 MuH: OpraHn3aumoHHbIA MOMEHT, pa3fada cLeHapueB.

10 muH: CamocTosATeNbHOE NPOXOXAEHUE TecTa Ha AHaekc.dopmax.

5 muH: Mouck HopMm ocBelleHns B KoHcynbTaHTl Intoc nnu MapaxT.

5 MuH: O6bsicHeHNe paboTbl C OHMNAMH-KaNbKyNATOPOM (4EMOHCTPaLMs Ha NPOEKTOpeE).
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20 muH: BeinonHeHue pacyeTos, opopmneHne oTyeTa.

10 muH: Coaya otyeTa vepes annoodmMeHHuUK (Mnu Axgekc.mck). Pednekcns: kakme cueHapum 6bimM caMmbiMm
CNOXHbIMU?

8. Mpumep ccbinku Ha mecm (Ons1 npenodaeamejitsi)

AxTtyanbHo Ha 2026 ropa:

Cospawite TecT Ha nnaTtdopme AHpekc.Popmbl (GecnnaTHO, POCCUNCKUIN CEPBUC):

Banaute Ha forms.yandex.ru.

Cospaiite HoBytO chopmy.

HassaHue: « Tecm rio nabopamopHol pabome Ne8. VickyccmeeHHoe oceeweHuUex.

HobaebTe 5-10 Bonpocos. Mpumepbl BONPOCOB:

Bonipoc 1 (00uHo4HbIl 8b160p): Kakas HOpMUpyemasa OCBELLEHHOCTb YCTaHOBMeHa Anga nomelleHun ¢ NOBM
(pabouyee mecTo)? a) 150-200 nk 6) 300-500 nk (npaBunbHbIN) B) 600-800 nk r) 50-100 nk

Bonpoc 2 (MHoxecmeeHHbIl 8b160p): Kakne NCTOYHMKM cBeTa MOryT BbITb MCMOMNb30BaHbI A4S UCKYCCTBEHHOMO
ocBelleHus B oducax? a) CeetoanoaHblie namnbl 6) JlloMMHecueHTHbIe namMnbl B) JlaMnbl HaKanMBaHUA
(monyckatoTcs, HO He pekoMeHAayHTCS) I) [azopaspsaHble NamMnbl BbICOKOTO AABMEHNs (MCNOMb3YTC Ha ynuue) 4)
KepocuHoBble namnbl

Bonipoc 3 (Ha coomeemcmeue): ConoctasbTe TWMN Nammbl U €e OCHOBHON HEAOCTATOK.

Jlamnbl HakanueaHus -> Bbicokoe aHepronoTpebreHne, KOPOTKNA CPOK CrYXObl

JliommHecueHTHbIE Namnbl -> Cogepxart pTyTb, TpebyeTcs yTunusaums

CeeToguoaHble namnel -> Bo3aMoxHa Bbicokas nynbcaums (Npy HU3KOM KavyecTBe)

Bonpoc 4 (oduHoy4HbIl 8bi160p): Kakon npnbop ncnonb3dyeTtca Ans nsaMepeHns oceelleHHoctn? a) Lymomep 6)
TokcmeTp (NpaBunbHbIN) B) AuHamomeTp r) BonbtmeTp

8. OTyeT 0 JlabopaTopHoM paboTte
MpumepHas cxema oT4eTa no nabopatopHon paboTte

TUTYNbHbIA NUCT

e HasBaHue yyebHoro saBegeHus
Kadenpa
OucuunnuHa
Homep 1 Ha3BaHue nabopaTopHol paboThbl
®UO cTyneHTa
Mpynna
®UO npenopasaTens
[aTa BbINnonHeHns

e [laTta coaun

1. BBepgenue (Llenb 1 3apaum paboTbl)

e 1.1. Llenb nabopatopHon paboTbl: Kpamkoe onucaHue yenu.

e 1.2, Bapaum nabopartopHou paboThbl: [lepeyucneHue 3aday, KOmopbie He0bxoduUMO pewums 8
Xxo0e 8blIrnosiHeHUs1 pabomeil.

e 1.3. icnonb3yemble MHCTPYMEHTBI U MporpammHoe obecneydenne: lNepeyucrieHue npoepammHbIX
npodykmos, nnameopm, si3bIK08 MPoepaMmMupo8aHusi, @ makxe Opyaux UHCMPYMEHMOS8, UCMO1b308aHHbIX 0718
8bIMoNIHeHUs1 pabomai.

2. BeinonHeHue paboThbl

e 2.1. TeopeTtuyeckoe obocHoBaHue: Kpamkoe ornucaHue 0OCHOBHbIX MEopemuy4yecKux KoHyenyud, Ha
Komopsbix 6a3upyemcsi ebirnoniHeHue pabomsi.

e 2.2. OnucaHue nocrnenoBaTenbHOCTN OENCTBUN
MoaroToBKa CUCTEM M UCXOAHbIX AAHHbIX
HacTpolika okpyxeHus (ykasaTb nepeyeHb HeobxoaMmMbix GMGMoTeK 1 T.4.)
3arpyska unm cosfaHve NCXOAHbIX OaHHbIX
2.3. BapaHue Neo/ Otan Ne (ans kaxgown 3agayv nabopaTtopHor paboThl)

o 2.3.1. Ycnosue 3agayuun: Yemkas coopmynupoeka 3adaqu u3 MemoouyecKux yka3aHud.
o 2.3.2. Pewenve/Peanunsauuns: OnucaHue nodxoda K peweHuro 3adaqyu, afrzopumma,
ucrnosnb3yemMbix Memodos.
o 2.3.3. MNony4eHHble pesynbTaTthl: [lpedcmasneHue pesynbmamos 8bIrnoSIHeHUs 3adadu
(ckpuHwomsl, mabnuypi, 2paguku, mekcmosbil 8b1800). OnucaHue 3Ha4UMOCMU Pe3yr1bmamos.
o 2.3.4. AHanus pe3ynbTaToB: AHasu3 rosy4YeHHbIX pe3ybmamos, Ux UHmepripemauus,
CcpasHeHue ¢ oxxudaeMbIMU 3Ha4YeHUsIMU.

e 2.4 [lononHuTenbHble cBeAeHUs . [lononHUTENbHbIE CBEAEHWS, OTHOCSALLMECS K BbINOMHEHWIO

nabopaTtopHon paboTbl, KOTOpPblE HEOOXOAUMO MOSICHUTL UNK onMcaTb NoapobHee.
3. BoiBOAbI

e 3.1. KpaTtkoe 0606L1eHMEe pe3ynbTaToB BbIMNONHEHUSI paboThl.

e 3.2. OueHka JocTvKeHus Luenu paboTel: YkaszaHue, docmuzsHyma nu uesb nabopamopHoul
pabombli, u 8 Kakoli cmerneHu.

e 3.3. OueHka pelleHus NOCTaBNeEHHbIX 3afav: [lepeyucrneHue peweHHbIx 3aday U OUeHKa
Kayecmea UX 8bIMOTHEHUS.

e Wwhk



e 3.4. TpygHocTu 1 npobnembl, BO3HUKLINE NPU BbINOMHEHUW paboTbl: OnucaHue 803HUKUWIUX
mpyOdHocmel u npobriem, a makxe crnocobos Ux pelweHus.
e 3.5. PekomeHngaumm no ynydweHuto (ecnu ectb): [pednoxeHusi no cogepuieHcmao8aHuro
MemoOUKU 8bIMNONTHeHUS pabombl Unu UCMob3yeMbiX UHCMPYMEHMOs.
° 3.6. ObLee BneyvatneHune o paboTte n nonyyeHHble 3HaHus: CybbekmugHas oueHKa rnone3Hocmu
nabopamopHol pabombi U MOyYeHHbIX 3HaHUU, MOHUMaHUe U3yYeHHbIX MPUHYUNO8 U UHCMPYMEeHMOs.
4. OTBeTbl HAa KOHTPOJIbHbIE BOMPOCHI
° Omeemei Ha 8orpockl, npedcmasrieHHbIe 8 MEMOOUYECKUX Mamepuariax K nabopamopHol
pabome. Omeembi 0rmKHbI 6bIMb pa3gepHymMbIMU U OeMOHCMpPUpPO8amb MOHUMaHUe Mamepuarna.
Na6opaTtopHas paboTa Ne1. UccnenoBaHMe aBTOMaTU4E€CKOM CUCTEMbI NOXAaPHOM CUrHanu3auumn
Bonpochbl (KOHTPONb 3HaHWUN):

1. (3HaHue) Kakne Tunbl noXxapHbIX n3sellarenei (4aT4ymkoB) Bbl 3HaeTe? OnuiumTe NpUHLUMN
AEeNCTBMA AbIMOBOrO 1 TENIOBOro u3BeLlaTens.
2. (MoHnmaHwme) MoyemMy Ana cepBepHbIX MOMELLEHUI 1 apXMBOB Yallie NCMOoNb3YIT AbIMOBbIE

usBseLlatTenu, a He Tennosble? (ONacHOCTb 3aAbIMIEHNS 40 MOBbILLEHWS TeMnepaTtyphbl, NOBpexaeHve
obopyaoBaH/a NPoAyKTaMmn ropeHns).

3. (MpumeHeHwme - YK-8.1) B y4eGHOM Knacce yCcTaHOBIEH TEMMOBON N3BeLLaTenb, cpabaTtbiBatownii
npu 70°C. Npoun3oLwno KopoTKoe 3aMblkaHue B YANMHUTENE, Havanock TneHue npoeoaoB (Temnepatypa 40-50°C).
CpabotaeT nn cuctema curHanmaaummn? Kakyto yrposy aTo npeactaBnseT ANs XXU3Hu nogen?

4, (HopmaTtus - YK-8.2) Kak yacTto gomkHa npoBoanTbCS NpoBepka paboTocrnocobHOCTH
aBTOMaTM4ECKOM NOXaPHOW CMrHanu3auum Ha o6bekTax ¢ KpyrnocyTovHbIM npebbiBaHuem ntogew (B COOTBETCTBUM C
MocTtaHoBneHnem lMpasutensctea PP Ne 1479)? (He pexe 1 pa3a B kBapTan).

5. (AHanu3s) B 4ém pasnuure mexay noporoBom (0ObIMHON) N aApPeCcHO-aHarnoroBon CUCTEMOW
noxxapHon curHanu3aunn? Kakas cuctema 6oicTpee obHapyXuT ovar BO3ropaHvsa?

OtanoH oTeeTa (Bonpoc 3): [IbiMoBON n3BeLLaTenb He cpaboTaeT, Tak Kak Kputepuin cpabaTtbiBaHns —
Temnepatypa. [Moxap Ha cTaguv TneHus obHapYXuTb He yAacTcs. Yrpo3a — OTpaBneHne yrapHbiM rasom
(npogykTamm ropeHmnst), HeCBoEBPEMEHHas 3BaKyaLus.

Na6opaTtopHas pa6oTta Ne2. Bo3HUKHOBeHME U BbipaBHMBaHME LLIAroBbIX HaNpsXXeHUn
Bonpocbl (KOHTPOSb 3HaHWUMN):

1. (3HaHue) JariTe onpeaeneHne «HanpsikeHus wara». KakoBa onacHas 30Ha BOKpYr ynaBLUEro Ha
3emnto nposoaa JIOM?
2. (MoHnmanwme) Moyemy Henb3s NpMbnmxaTbCs K Nexaluemy Ha 3emne nposoay J13IM 6erom vnu

LWNPOKNMHU waramm? (Pa3HOCTb noTeHUnanoB Mexagy Horamm ysenndmBaeTCcd, BEPOATHOCTb NoABIIEHUA
nopaaroLero Toka Bo3pacraer).

3. (MpumeHeHume - YK-8.1, YK-8.2) Ha 3emne nexut obopBaHHbIN NpoBog NuHum 6 kB. Bol
HaxoguTecb B 15 MeTpax oT Hero. OnuwMTe anropuTM Balnx AericTBUN (6e30MacHbIf BbIXOA M3 30HbI LLAroBOro
HanpspkeHust).

4, (PacueT) Noyemy pe3nHoBbIe canoru (guanekTpnyeckas obyBb) CHDKAOT ONAcHOCTb LLAroBoro
HanpsbkeHna? (OHW paspbIBalOT SNEKTPUYECKYHO LieMb «HOra-3eMrsy», TOK Yepes Teno YeroBeka yMeHbLLIaeTcs).

5. (KoHcTpykTuB - YK-8.2) Kakoe ycTponicTBO HasbiBaeTCH «BbipaBHUBaHME NOTEHLMANoB» B 30HE

LwaroBoro HanpsikeHus? MpueseanTte npumep (MeTannuyeckas ceTka, KOHTYp 3a3eMrieHust BOKpyr TpaHcdopmaTopa,
KOMMakyM Ha KOHTaKTHbIX pencax MeTpo).

OT1anoH oTBeTa (Bonpoc 3): 3anpelueHo 6exatb, NpbiraTe Uy genatb LMpokue warn. Heobxoanmo
NnoknaaTh 30HY «FYCUMHbIM LLAromM» — CToMNa NpUCTaBNSIeTCS K NATKE OPYron HOMM, He OTpbiBas NoAoLWB. [lBuraTbes
nepneHanKynsipHO OCKM NPOBOAA UINU B CTOPOHY, oTkyaa npuwnu (ot JI9M). HemeanexHo coobwmts B MUC (101,
112).

NabopatopHas pa6oTta Ne3. OueHka adhpeKTMBHOCTU AENCTBUA 3aHYINEHNA

Bonpochbl (KOHTPONb 3HaHWUN):

1. (3HaHue) Yem 3aHyneHue (TN-cuctema) otnmyaeTtcst ot 3azemneHus (TT-cuctema)? Kyna
MOAKIIoYaeTCs KOPNYC 3MEeKTPOYyCTaHOBKN B cucteme 3aHyneHna? (K rmyxo3asemneHHon HedTpanm
TpaHcdopmaTopa yepe3d PEN- nnu PE-npoBOAHuMK).

2 (MoHnmanue) Kakosa dpumanyeckas uenb 3aHyneHna? (Mpeepatute NpoGo n3onsaumMm Ha Kopnyc B
OfHO(ha3HOe KOPOTKOE 3aMblkaHue, YTOObI cpaboTan aBTOMaTUYECKUIA BbIKITHOYaTENb UMW NPEAOXPAHNUTESb U
OTKITHOYUI MOBPEXAEHHBIN y4acTok 3a 0,4 cek).

3. (Pacuert - YK-8.1) Paccuutaite, cpaboTaeT nv aBTOMaTUYECKUIA BbIKINOYATENb C TOKOM OTCEYKM
16A (xapaktepucTtuka «C») npu 3amblkaHUM asbl Ha 3aHYNEHHbIN KOPMYC, eCnu ConpoTUBNeHne neTnu «dgasa-
Hynb» coctaenseT 1 OMm, a HanpsxeHue cetn — 220 B.

4, (MpumeHeHue) Movemy B «MOKpPbIX 30Hax» (BaHHble, AyLLEBbIE, NoABarbl) 0653aTenbHO
ncnonb3oBaHue Y30 (YCTPONCTB 3aLLUMTHOrO OTKMOYEHMS) B AONOJTHEHUeE K 3aHyrneHnto? (Tok K3 moxeT ObiTb
HegocTaTodeH Ansa cpabaTbiBaHNSA aBToMarta us-3a cbipoctu, a Y30 cpearupyeT Ha gudpdepeHLmanbHbI TOK YTEYKU
10 vnn 30 MA).

5. (OnacHocTb o6pbIBa - YK-8.2) Yem onaceH o6pbiB HyneBoro npoeoaa (PEN) B cucteme
3aHyneHus (TN-C)? (Ha kopnyce 3aHyneHHoro npmbopa nosiBnsieTcs nuHeriHoe Hanpsbkerne 380 B oTHocuTenbHO
3eMIn — «OTPbIB HEUTPanuy).

AtanoH oTBeTa (Bonpoc 3): Tok kopoTkoro 3amblkaHus (Ik3) = U/ Rnetnn =220 B /1 Om =220 A. ina
aBTOMAaTMYECKOro BbIKIOYATENS C XapakTepuctukon «C» Tok cpabaTeiBaHus paBeH: 16A x 10 (ons xapakTepucTukm
C) = 160A (1nmn 80A ans B, unun 320A gna D). 220 A> 160 A. Cpa6orTaerT.



Na6opaTopHas pa6ota Ne4. OueHka adhheKTMBHOCTU AeNCTBUS 3aLUTHOrNO 3a3eMreHuns

Bonpochbl (KOHTpONb 3HaHUN):

1. (3HaHue) Y10 HasbiBaeTcs conpoTMBneHMeM 3asemMmnstollero yctponctaa (R3)? Kakve
HopMmaTuBHbIe TpeboBaHWA NpeabaBnalTca K R3 Ana anektpoyctaHoBok Ao 1 kB B cucteme TT? (R3 <4 Om no
MY3, cunbHO 3aBUCUT OT YAENBHOrO CONPOTUBMEHNS TPYHTA).

2. (MoHumanwme) MNoyemy 3awwmTHOE 3a3emneHne 3 peKTUBHO TONBLKO NPV MaNoM COMPOTUBNEHNN
pacTtekaHuio Toka? (HYem MeHbLUe conpoTuBneHne R3, TeM MeHbLUe HanpsXXeHne NPUKOCHOBEHWUS Ha Kopryce npu
npo6oe dasbl Ha kopnyc: Unp = 13 * R3. Ecnn R3 Benuvko, Unp moxeT npeBbicuTb 6e3onacHsbie 50 B).

3. (MpumeHeHume - YK-8.1) B cenbckor mecTtHocTy cTon® J13MM ynan Tak, 4to dasa KocHynacb
3abopa. 3abop He 3azemneH. OueHuTe onacHOCTb NPUKOCHOBEHUS K TakoMy 3abopy. Kakue mepbl Heobxoammo
NPeanpuHATL (4TO JOMKHO B6bINo BbITh BhiNonHEHO Ao aBapun)? (JomkeH 6bin BbITb KOHTYP 3a3eMMeHns ¢
MOJSTHMEOTBOAOM UMK CUCTEMA YpaBHMBaHWUS NOTEHLManoB Ha 3abope).

4. (HopmaTtus - YK-8.2) Kak yacTo 1 kem JOMmKHO NPOBOAUTLCA U3MEPEHME COMPOTMBNEHNS
3a3eMrisLLEero ycTponcTea Ha obbekte? (He pexe 1 pasa B rog (MT33MM, 'n. 2.7), B nepnof HaMMeHbLLEe
NPOBOAMMOCTHU rPyHTa (NeTo-3umMa). AnekTponamepuTenbHon nabopatopuen ¢ opopmneHnem NpoTokona).

5. (CpaBHeHue) O6BbsCHUTE pasHULy Mexay 3alWUTHbIM 1 pabounm 3asemneHvem. (Paboyee
3asemMneHve — Ana obecneyeHns HopmanbHOro pexuma (HevTpane TpaHcdopmartopa). 3awmTHoe — Ans
6e3onacHocTn Yenoseka).

NabopatopHan paboTta Ne5. UccnenoBaHne cocTosiHMA BO3AYLIHON cpeAbl B paboyen 30He
Bonpochbl (KOHTPOMb 3HaHWUN):

1. (3HaHue) Kakve nokasaTenu xapakTepusyloT COCTOsSIHUE BO3ayLLUHOM cpeabl? (3anbifieHHOCTb,
3ara3oBaHHOCTb, TeMnepaTtypa, BMaXXHOCTb, CKOPOCTb [ABWMXKEHWS BO3AyXa, COAEpPXKaHMe KUCnopoaa).
2. (MoHnmanwme - YK-8.1) Yto takoe NAK (NnpegenbHO gonyctumasi KOHLEHTpauus) BpeaHoro

BellecTBa B Bo3ayxe paboyen 3oHbI? [Noyemy npesbiweHve MNAK B nomelleHnn (Hanpumep, no hopmansaervay unm
nbinu) ABNAETCHA Yrpo30oi Ansa 340poBba? (XpoHM4eckoe oTpasrneHue, pa3sutme npodsabonesaHunn: acbecTos,
CWIMKO3, BpOHXMT).

3. (MpumeHeHne) B cnecapHolt macTepcKon Npu 3aTo4Ke MHCTPYMEHTA (TOUYMUIO C MOKPOW 3aTOYKOM
He ncnonb3yeTcs) KoHLeHTpaumsa abpasusHon nbinu npesbiwaeT MNAK B 3 pa3a. Kakve mepbl TeXHU4YECKON 3awwmnThbl
(YK-8.2) Bbl npeanoxute? (1. 3ameHa Mokpol 3aToukon. 2. MecTHas BbITsxHast BeHTunsAums. 3. CU3 opraHoB
AblxaHusa — pecnupaTtop. 4. lepmeTn3aumsa o6opyaoBaHns).

4. (Mpubopbl) Kaknum npubopom namepseTcs 3anbinieHHOCTb Bo3dyxa? (AcnvpaTop
(anekTpoacnupaTop) ¢ hunbTpamm, POTOINEKTPUYECKUI NbINEMEp, PaanaLUMOHHbIN Nbinemep (4ns pagnoakTUBHbIX
asposonen)).

5. (ABapus - YK-8.1) B nogBansHOM nomeLleHun npomsoLuna ytedka beiToBoro rasa (metaH). Kakne

BO3MOXHbI€ Yrpo3bl AJ1s1 %n3Hn? (B3pbiB — npeBblweHne HKIMP (HWKHEro KOHLEHTPaUMOHHOro npeaena
pacnpocTpaHeHus nnamexu 4,4-5%), yayuibe (BbITECHEHME KCNOpoaa) — CHUXKeHNe KoHueHTpauum O2 Huxe 18%).

NabopatopHan paboTta Ne6. UccnenoBaHne ycnosuin Tpyaa no BUGpoakycTuyeckum dpaktopam

Bonpocbl (KOHTPONb 3HaHWUMN):

1. (3HaHue) Javite onpenenexmns: Bu6bpauumsa (obwasi u nokansHas) n wym. Kakve egnHuubl
n3MmepeHus ncnonbaytoTtcsa? (Bubpauus — ob (BubpockopocTs), Wwym — Ab (ypoBeHb 3BYKOBOIo AaBneHust)).

2. (MoHumaHue - YK-8.1) KakoBbl nocrnenctsnsi 4nMTeNbHOMO Bo3aencTeua wyma (Boiwe 80 ob) Ha
opraHuam 4yenoseka? (TyroyxocTb, runepToHuyeckas 60mnesHb, CHKeHne paboTocnocobHOCTH,
pasapaxvTenbHOCTD).

3. (MpumeHeHwme - YK-8.2) OnepaTtop NpOMBbILLNEHHOrO Npecca UCcnonb3yeT Py4HOM
BMOPOMHCTPYMEHT (nokanbHasa Bnbpaums). Kakue mepbl npodunaktnkm n CU3 Heobxogmmo npumeHats? (Pexunm
Tpyaa (nepepbiBbl Yepes 1,5-2 yaca), CU3 — Bubpo3aluTHbIE NepyaTki 1 pykaBuLibl; TennosawymTa
(nepeoxnaxgeHne ycunmeaeT Bpea), NpoBeAeHne MeJOCMOTPOB).

4. (HopmaTtue - YK-8.2) Kakov HopMaTVBHbI JOKYMEHT YCTaHaBNMBaET NPeAENbHO AONYyCTUMbIE
ypoBHu (MAY) wyma Ha paboyunx mectax? (CaHlNuH 1.2.3685-21 «'urneHnyeckne HopmaTtumeel...» nnu CH
2.2.4/2.1.8.562-96).

5. (PacuéT - YK-8.1) YpoBeHb wyma B uexe coctasngaeT 95 gbA, a Hopma — 80 gbA. Ha ckomnbko
npesbilieHa Hopma? B kakoe Bpems (npy KakoM CTaxe) MOXeT pasBUTbCS NpodeccuoHanbHas Tyroyxoctb npu
Takom ypoBHe? (Ha 15 gb. Kaxabie 3 b — yaBoeHne rpomMkocTy, 3TO OonacHbIM ypoBeHb. TpebyeTcs 3awmTa.)

Na6opaTopHas pa6oTta Ne7. UccnenoBaHue ycnoBui Tpyaa no napameTpam MUKpoknumarta

Bonpochbl (KOHTPONb 3HaHWUN):

1. (3HaHuMe) Kakune napameTpbl MUKpPOKIMMaTa SBNsSOTCS HopMUupyeMbiMu? (Temnepatypa,
BNaXXHOCTb, CKOPOCTb ABMXEHUS BO3ayXa, Tennosoe nanydyeHue). Yto takoe THC-unpekc? (MHTerpanbHbIv
nokasaTernb TEMMOBOW Harpy3ku cpeabl).

2. (MoHumanue - YK-8.1) Kakne yrpo3sbl 300pOBbi0 BO3HUKAOT NPY NOBbILWIEHHOMN 1 MOHUXEeHHON
BMaXHOCTN (OTHOCUTENbHAs BMaXHOCTb CTabunbHo > 75% vnnun < 20%)? (Bbicokas BNaxHOCTb (>75%) — CHMXeHne
TennooTaayn (neperpes), pasBuTue rpubka un annepruii. Huskas BnaxHocTb (<20%) — CyxOCTb CIU3NCTLIX, KaLlenb,
CHWKEHNE UMMYHUTETA, CTaTuhKa).

3. (MpumeHeHue - YK-8.2) B ochmcHOM nomeLeHnn 3umMon temnepaTtypa AepXuTcs Ha yposHe 27°C,
BnaxHocTtb — 30%. BbisiBute yrpo3sy. Kakue meponpustua npegnoxute? (Yrposa — neperpes, HapyLleHue
TepMoperynsauum, yTomnsiemoctb. Mepbl: yMEHbLUNTb MOLLHOCTb OTOMNIIEHNS], YCTAHOBUTL YBRAXHUTENMW BO34yXa,
NpOBETPMBATL NOMELLEHNE, OpraHM3oBaTh nepepbiBbl MO 10 MUHYT Kaxabli Yac).

4. (Mpu6opsbl - YK-8.1) Kaknum npnbopom namepsieTcsi oTHocuTernbHas BnaxHocTb? (McuxpomeTp
(acnupaumoHHBIi), TMrpoMeTp (BOSIOCSIHOM, 3NEKTPOHHbIN)). Kakum npnbopomM namepsieTcsi CKOpoCcTb ABUXKEHUS



Bo3ayxa? (AHeMoMeTp (KpblnbyaTbli, YalleYHbI, TepMOaHEMOMETD)).

5. (HopmaTtuB - YK-8.2) Ha kakue kateropun pabot gensitca nomewenms no CanluH 1.2.3685-21 B
3aBMCUMOCTHM OT 3Hepro3aTtpaT? (KaTteropus la (oduc, <120 kkan/v), 16, lla, 116, 1l (Tshkenas dmsmyeckasn padoTa,
>250 kkan/u)).

NabGopaTtopHas pa6oTa Ne8. UccnenoBaHue ycnoBuin Tpyda no nokasartesnto «MICKYCCTBEHHOEe
ocBeLleHne»
Bonpochbl (KOHTPONb 3HaHWUN):

1. (3HaHue) Mepeuncnute HopMUpyeMble NoKasaTenn UCKYCCTBEHHOrO ocaelleHns. (OCBeLLEHHOCTb
(E, nk), koacpdmumeHT nynbcaumu (Kn, %), paBHomepHoCTb ocselleHnst (Emin/Ecp), cnensuwee aencteue (UGR)).
2. (MoHnmaHue - YK-8.1) Yem onacHa BbicoKasi nynbcauusi CBETOANOAHbBIX U MIOMUHECLIEHTHbIX

namn (Kn > 20%)? (3puTenbHoe yToMeHne, rofnoBHble 6onu, pesun B rnasax, CHWKeHUe CKOPOCTU BOCTIPUATUSA
WHdOpPMaLUK, 3aNUNEeNTUYECcKUin puck (Npu vyactoTtax 15-70 My)).

3. (MpumeHeHwme - YK-8.2) Hag ctonamu B KOMNbIOTEPHOM Kiacce YCTaHOBMEHbI CBETUMNbHUKM 6e3
paccevBatenen, namnsl ceeToamMoaHsle xonogHoro ceeta (6000 K). Kakue yrposbl BbisBunu? Kakne mepbl
npeanoxure? (Yrposbl: cnensiiee gencrame (6nvkn Ha MOHUTOPE), Ype3MEePHO BbICOKas LIBETOBas Temneparypa
(BbI3bIBAET HaNpsXXeHWe), BO3IMOXHO, BbiCOKas nynbcaums. Mepbl: yCTaHOBUTL paccenBaTeny Un HacTorbHble
CBETUIbHUKKM, 3aMEHNTb NaMnbl Ha HenTpanbHbin ceeT (4000 K), npoBepuThb NynbcaLuuio).

4. (HopmaTtus - YK-8.2) Kakas MuHMManbHasi oCBeLLeHHOCTb AOMKHa ObITb Ha paboyem mMecTe
nonb3oatens NMN3OBM B ocducHom nomelueHnn? (300 nk (mo CIM 52.13330.2016). Ons wkonbHbIX krnaccos — 400-500
IIK).

5. (Mpu6opbl) Kakon npubop ncnonb3yeTcsa Ans naMepeHusi oceelleHHocTn? Kakon — ons
namepeHuns koadduumeHTa nynscauun? (JllokcMeTp — AN OCBELLUEHHOCTH; MTIOKCMETP + NynbcMeTp
(komBuMHMpOBaHHLIV Npubop, Hanpumep, « TKA-MKM» nnu «JliokecmeTp-apkomep-nynbscmeTp») — ansa Kn).

Onsa npenogaBaTens: PekomeHAaumm no UCnosib30BaHUIO

. Kaxxpomy cTyAeHTy MOXHO BblgaBaTb No 2 Bonpoca (0AnH 6a30BbIii, OAMH CUTYaLMOHHBIN) 13
cnucka K CooTBeTCTBYHOLW el paboTe.

. OueHnBaTb MOXHO KaK YCTHbI OTBET (Cpa3y Ha 3aHATUM) UMK KakK NMCbMEHHbIN KOPOTKWN OTBET (B
KOHUe oTyeTa).

° CnoxHble BONpoChI (pacyeTbl Unn aHanua Tpex hakTopoB) pekoMeHayeTcs pa3bupaTtb Bcem

KINaCcCoOM B KOHLIE 3aHATUA.

5. CnMcoK Ncnosnb30BaHHbIX UCTOYHUKOB
e [lepeyucrieHue 8cex UCMOYHUKO8, UCMOb308aHHbIX rpu nodz2omoske K nabopamopHou pabome u
npu ogpopmneHuu omyema (y4ebHUKU, MemoOudyecKue yKa3aHus, Cmamhbu, pecypcbl 8 UHMepHeme u m.o.).
6. MpunoxeHus
O6ume pekomeHaaLMM ANA NPUNTOXKEHUN:
e Hymepauus: MNMpunoxeHns HymepytoTcs no nopsaaky (Mpunoxenve 1, MNpunoxenne 2 n 1.4.).
e 3aronosku: Kaxgoe npunoxeHne AOMKHO MMETb YeTKMUIA 3arofioBOK, OTpaatoLwLyin ero
CcofepxaHve.
e Ccbinku B TekcTe: B TekcTe oTyeTa AOMKHbI ObITh CCbINIKM HA COOTBETCTBYIOLLME NPUIOXEHNS.
Mpumep: "MogpobHble aaHHbIe NpuBeaeHs! B MpunoxerHun 3".
e OdropmneHue: [NpunoxeHns JOMKHbI ObITb 0POPMIIEHBI aKKypaTHO, C UCMOMb30BaHNEM MOHATHBLIX
LWpKnTOB 1 YTabensHON rpadounkn.
e Pa3smep: Ctapantech He AenaTtb NpUIoxeHus cnukom onbwmnmn. Ecnn o6vem mateprana
OYeHb BEnuK, NoAyManTe, MOXHO I ero pa3gennTb Ha HECKOMbKO MPUIMOXEHWI.
e CooTtBeTcTBME: [1PNNOXEHNS JOMKHBI COOTBETCTBOBaTL TemMe nabopaTtopHol paboTel v
AONOMNHATbL MHPOPMALIMIO, NPEACTaBIEHHYIO B OCHOBHOW YacTu oT4eTa.



MPUNOXEHWE 1

MH®OPMALIMOHHBIN CTEH/,

«Bo3aymHas cpega, Bubpoakycruka, Mukpokaumar, OcBemjenve - OxpaHa

OBLWAA NHOOPMALINA

TpyAa. [IpakTUKyM»

[Mpon3soacTBeHHasn cpeda — 3TO COBOKYNHOCTb (DaKkTOpOB, BO3AENCTBYIOLLMX Ha paboTHMKa B MpoLecce Tpy40BON
AedATenbHOCTW. KOHTponb napameTpoB BO3AYLLIHON cpefbl, BUOPOaKYCTVKWU, MUKPOKNMMaTa 1 OCBELLEHNS
obA3aTeneH Ana Bcex opraHusauunin cornacHo Tpygosomy kogekcy P® n CanluH.

1. BO3OYLUHAA CPEIA

OcHoBHbIe KOHTpOJIMpyeMblie napamMeTpbl

MapameTp Hopwma (pabouas 3oHa) MeToa nsmepeHus
CO, (yrnekucnbliii ras) <1000 ppm "asoanannsatop
CO (yrapHbii ras) <5 mr/m® [azoaHanusatop
Mbinb (B3BELLEHHbIE YacTuLbl) < 0,3 mr/m® (PM2.5) Acnupatop
O, (kucrnopog) 19,5-23,0 % ["a3oaHanunsatop
JleTyumne opraHnyeckune coegunHeHuss < 60 Mkr/m3 doTomeTp

MpusHaku HapyLweHUA BO3AYLWHOW cpeabl

HopmaTtuBHas 6a3a

"onoBHas 60orb, rONOBOKPYXXEHUe
YyalyeHHoe cepauebrerne
COHMMBOCTb, CHWXEHUE KOHLEHTpaLmm
PasgpaxeHue cnuanctbix o6onovek

e [OCT 12.1.005-88 «Bo3gyx pabouyei 30HbI»

e CaHlluH 1.2.3685-21

2. BUBPOAKYCTUKA

Wym

YpoBeHb Wyma Xapaktepuctuka [JonycTumoe Bpems
0o 50 pbA KomabopTHbIN ypoBeHb Be3 orpaHnyeHui
50-65 obA HonycTnmbin ypoBeHb 8 Yacos

65-80 obA HanpsixeHHas paboTta 4 yaca

80-95 nBA OnacHbli ypoBeHb

2 yaca

cebiwe 95 gbA OkcTpemanbHo onacHo bes CU3 3anpelieHo

BuGpauus

Tun BuGpauum [JonycTumbih ypoBeHb

O6was (kateropus 1) <92 pb
JlokanbHag (kateropusa 2) < 112 ob



CpencTtBa 3aWwMThl OT WWyMa U BUOpauum

HaywHwuku (3awmta go 30 ab)
Bepywmwm (3awuTta go 15 ab)

[ BubposalumTHble nepyaTku

[1 BubpownsonupytoLume noactaBkm

HopmaTuBHas 6a3a

e [OCT 12.1.003-2014 «LUym»
e [OCT 12.1.012-2004 «Bubpaums»

3. MUKPOKITUMAT

OnTumanbHble napameTpbl (4NA 0(PUCHBLIX NOMEeLLeHUI)

Ce3soH TemnepaTtypa BnaxHocTb CkopocTb Bo3ayxa
XonogHbin (t Hapyx < +10°C) 21-23°C 40-60% 0,1-0,2 m/c
Tennbiii (t Hapyx 2 +10°C)  22-25°C 40-60% 0,1-0,3 m/c

HdonycTtumblie napameTpbl

MapameTp MuHumym Makcumym
Temnepatypa 15°C 28°C
BnaxHocTb 15% 75%
CkopocTb Bo3ayxa 0 m/c 0,5 m/c

TennoBou cTpecc: NpU3HaKu

. MoBbllWeHHan TemnepaTypa Tena
O6unbHoe noTooTaeneHne
onoBHas 6orb, TOLHOTA
YyalleHHbIN Nynbc

Mepbl HOpManun3auumn MUKpPOKNnumMaTa

O BeHTunsauus (ectecTBeHHast U MexaHU4eckasi)
O KoHanumoHnpoBaHue Bo3ayxa

0 YBnaxHutenu/ocylumrenu Bo3gyxa

O PauuoHanbHbI pexum Tpyaa v oTAbIxa

HopmaTtuBHas 6a3a
e CaHlluH 1.2.3685-21 «MukpoknmmMmaT Npon3BOACTBEHHbIX MOMELLEHUIY

[OCT 30494-2011 «3gaHus xunble n obwectBeHHble. MapameTpbl MUKpOKNMMaTa»

4. OCBELLEHUE

HopmaTtuBbl OCBeLWEeHHOCTU NO TUNam NoMeLLeHumn

Tun nomelleHus OcBeweHHOCTb (NK) KoadcumumeHT nynbcauum (%)
OdmcHble nomeLLeHus 300-500 <15%
MpounsBoacTBeHHbIE Liexa (ToYHble paboTbl) 500—750 <10%
Cknapackme nomeLleHus 100-200 <20%

OnepaTtopckue (pabota c IMK) 300-400 <10%



LiBeToBas Temnepartypa

Tun oceeweHua TemnepaTtypa (K) PekomeHaauus

Tennbin ceBeT 2700-3500 K OTablx, penakcauus
HenTtpanbHbii ceeT 3500-5000 K Oduc, paboyee mecto
XonoaHbl cBeT 5000-6500 K Bblicokas koHUeHTpaums

anI3HaKVI HenpaBuUibHOIro ocseleHus

YcTtanocTb rnas, ronosHas 6onb
Brnkun, oTpaxeHus Ha aKpaHe
CnuwwKoM sipkne/TeMHble 30HbI
MepuaHnue cseta (nynscaumsa > 15%)

Mepb! yny4lieHusi ocBelleHus

e [ KombuHupoBaHHoe ocBelleHne (obLiee + MmecTHoe)
e [0 Perynupyemble CBETUNbHUKM

e [ 3awuTHbIE 3KpaHbl HA MOHUTOpax

e [ MepepsbiBbl ans rmas (npasuno 20-20-20)

HopmaTuBHas 6a3a

e CI152.13330.2016 «EcTecTBeHHOE M UCKYCCTBEHHOE OCBELLEHMEY
e TOCT 24940-2016 «MeToabl U3BMepPEeHUA OCBELLIEHHOCTU»

KOHTAKTHAA UH®OPMALIUA

[DomkHocTb OTBeTCTBEHHbIN TenedoH
MHxeHep no oxpaHe Tpyaa MBeaHoB N.W. +7 (XXX) XXX-XX-XX
OTBeTCTBEHHbIN 32 Mukpoknumar MeTtpos IM.11. +7 (XXX) XXX-XX-XX
Cnyx6a oxpaHbl Tpyaa kab6. 101 +7 (XXX) XXX-XX-XX

OKCTPEHHbIE HOMEPA

Cnyx6a TenedoH
Ckopasi nomows 103
MoxapHas cnyx6a 101
Cnyx6a cnacenns 112
[asoBas cnyxba 104



