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1. Iean ocBoOeHHUs TMCUMUILIAHBI (MOTYJIsS)

LlenssMmu  OCBOEHHMsSI  JUCHMIUIMHBI  «be30MacHOCTh  KHU3HEICATSIILHOCTH»  SIBIISCTCS
dbopMHpOBaHHE Yy CHENUAINCTAa MHUPOBO33PEHHS O HEPa3phIBHOM eAWHCTBE 3(eKTHBHOIM
npodecCHOHATBHON JEATEIFHOCTH U 0€30MaCHOCTH YeNlOBEKa, YTO TapaHTHPYET COXPaHEHUE
3M0POBbSI M Pa0OTOCIIOCOOHOCTH 4YEIIOBEKa, TOBBIMAET 3(PQPEKTHBHOCTh NEHCTBHIA B
IKCTPEMANTBHBIX yCIOBUSIX.

321)18.‘-11/1 AUCHUIUIMHBI — AaTb CIICHUAIMCTAaM TCOPECTUUCCKHUE 3HAHUA U MPAKTHYCCKUC

HABbIKU, He0OX00UMble OJIAL:

e Co03/1aHUS KOM(POPTHOTO M COOTBETCTBYIOLIETO HOPMAaTUBHBIM MapaMEeTpaM COCTOSIHUS CPEIIbI
oOuTaHus Ha paboYMX MECTax MPOU3BOACTBEHHON CpeIbl, B OBITY M 30HAX OT/IbIXA YEIIOBEKA,

e WICHTU(UKAINU OMACHBIX M BPETHBIX (DAKTOPOB Cperbl OOMTAaHUS €CTECTBEHHOTO, TEXHO-
T€HHOTO ¥ aHTPOIOTCHHOTO MPOUCXOKICHHUS;

® pa3pabOTKHM W peaTn3aldy TEXHUYECKUX WM OPTaHMW3AaLMOHHBIX MEp 3alIUThl YelIOBEKa M
cpenbl OOUTaHUs OT ONACHBIX M BPEIAHBIX (PAKTOPOB M HETATHBHBIX BO3ACHCTBHI;

® TIPOCKTUPOBAHUS W SKCIUTyaTallMd TEXHWKH, TEXHOJOTMYECKUX MPOILECCOB, MPOU3BOACTB H
JIpyTUX OOBEKTOB HKOHOMHKH B COOTBETCTBUU C TPEOOBAHUSAMHU O€30MACHOCTH M HKOJIO-
TMYHOCTH;

e o0ecrieueHHe yCTOMYMBOCTH (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMUKH B HOPMAIIBHBIX H
Ype3BBIYAHBIX CUTYAIUSX;

e npuHATHA 3P PEKTUBHBIX PELICHHUH 110 3aIIUTE MPOU3BOJCTBEHHOTO MIEPCOHAA W HACEIe-HUs
OT BO3MOJKHBIX IIOCIICICTBHI aBapHid, KaracTpod, CTHXHWHBIX OCICTBUN W TPHUMEHE-HUS
3allpeUICHHBIX BOCHHBIX CPEJICTB MOPAKEHUS, a TaKXKe MPHHATUS Mep MO JHKBUAAUN HX
MOCIIEACTBU;

® [IPOrHO3UPOBAHMS PA3BUTHS HETATUBHBIX BO3CHCTBUI U OLIEHKU UX MOCIEICTBHMA

2. MecTo TUCHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl
NMOAr0TOBKM OaKajiaBpa

JucuuminHa «be30macHOCTh KU3HEAEATEIbHOCTHY BXOAUT B 0a3zoByro vacte Onoka (b.1.5.08)
00pa3zoBaTesIbHOW MTPOrpaMMBbI 1O HarpaBieHuto noAroToBku 22.03.02 Metamnyprusi.
JUis u3yuyeHusl QUCLUIUIMHBI HEOOXOIUMBblI 3HaHMs (YMEHHs, HaBbIKHM), c(POpMUPOBaHHBIE B
pe3ynbrare u3ydeHus «MareMaTHKn, « IKOIOrum», « PU3NKW», « XUMUN.
3HaHus (YMEHMs, HAaBbIKM), T[IOJIy4€HHbIE @pU M3YYCHMHM JAHHBIX JUCLMIUIMH, OyIyT
H€O6XOI[I/IMI)I IIpru OCBOCHHWHN AOWCHHUILINHBI «be3omacHoCTh KUBHECACATCIIBHOCTH» U HTOTOBOM
roCyJapCTBEHHOH aTTeCcTalluH.
3. Komnerenuun odyuyawiierocsi, popmupyemsbie B pe3yibTaTe 0CBOCHUS
AUCHUILUIMHBI(MOYJIS1) ¥ IUVIAHMPYeMble pPe3yJabTaThl 00y4eHus:
B pe3ynbrare ocBOEHUS AUCUUILUIMHBI (MOAYJs) «be30nacHOCTh KU3HEAESITETbHOCTI
o0yyaroImuics 10/bKeH 00J1afaTh CISAYIOUMMH KOMIIETEHIMSMU:

CrpyKTypHBIi
JIEMEHT [Tnanupyemsle pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH

OK-8 — TOTOBHOCTBIO ITOJIE30BaTHCS OCHOBHBEIMH MCTOAAaMHU 3allIMTBI ITPOMU3BOACTBCHHOTI'O MEPCOHAIA
N HACCJICHHUA OT BO3MOXKHBIX HOCJ'IGI[CTBI/II\/’II aBaprI, KaTaCTpO(b, CTUXUUHBIX 66I[CTBPII>1

3HaTh: - OCHOBBI B3aMMO/JICHCTBHS YETIOBEKA CO CPEeIoi OOUTAHMS;
- BHEITHUE (paKTOPHI U XapaKTep MX BO3ACHCTBHSI HA OPTaHH3M;
YMers: - MprOOpeTaTh 3HAHHUS B IPEAMETHON 00JIaCTH;

- YMCCThb 00BACHATH H606X0,I[I/IMOCTB 3al{UThl OT OMNACHOCTEH TEXHUUYECKHX
CHUCTCM U IMPOU3BOACTBCHHBIX ITPOLICCCOB

Bnanets: - BIAJCTh TEPMHUHOJIOTHEH MPEAMETHOM 00JIaCTH 3HAHUS;
- crocobamMu pean3ali MEPOIIPUSATHH TT0 00eCTIeYeHUIO0 Mep O€30IaCHOCTH




CrpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHUs
KOMIIETEHIIUHN

OIIK — 5 cnocoOHOCTbIO MPUMEHSATHh B MPAKTHUECKON AESITENbHOCTH MPUHIMIBI PAllMOHAIBHOIO
WCII0JIb30BAaHUsI IPUPOIHBIX PECYPCOB U 3aLIUThI OKPYKAIOIIEH CPE/Ibl

3HaTh: - TCOPCTUUCCKHUC OCHOBBI u MCXaHU3MBbI panuoHaJIbHOI'O
IMPUPOAOIIOJIb30BAHU

YMmers: - OOBSCHATH HEOOXOAMMOCTh HPUPOJOOXPAHHBIX MEPOIPUITHIA B
IIPOMBIIIJIEHHOM TNPOM3BOACTBE M JPYTMX BHIAX XO3SMCTBEHHOUN
JIEeATEITbHOCTH

Bnanets: - METOJaMU MO3HAHUS 3aKOHOMEPHOCTEN Pa3BUTHS,
BSaHMOﬂeﬁCTBHH YCJIOBCKA U TCXHUYCCKUX CUCTEM,
- METOJIaMH yTIPABJICHHS 0€30MaCHOCTHIO )KU3HEIEATSILHOCTH

[IK-12 - cnocoOHOCTBIO OCYIIECTBJIATh BBIOOP MaTEPHATIOB [UIS W3JCIUN  PAa3TMIHOTO

HA3HAYEHUS C YUETOM JKCIUTYaTallMOHHBIX TPeOOBAaHUI U OXpaHbl OKpPY>KaIOLIeH cpe/ibl

3HATh OCHOBHBIE CpEICTBAa M METOJbl TIOBBIINIEHHS OE30MacCHOCTH U
9KOJOT'MYHOCTU TCXHUYCCKUX CPCACTB U TCXHOJIOTHICCKUX MPOUCCCOB

YMETh BBIICTISITh  CPEACTBA M METOJbI  MOBBIIICHUS  O€30MacHOCTH U
9KOJOT'MYHOCTHU TCXHUYCCKUX CPCACTB U TCXHOJIOTMICCKUX MPOICCCOB

BJIQJIETh crocobamMu OIICHUBAHMS 3HAUMMOCTH BBIOOpa MaTepHalioB IS M3AETUil

Pa3NIMYHOTO HAa3HAUEHHSI C YYETOM OKCIUTyaTallMOHHBIX TPeOOBaHWUN U
OXpaHbl OKPYKAIOIIEH CpeJIb

ITK-13- TOTOBHOCTHIO OLIEHWBATH PUCKH W OMPEACIIATH MEPHI 10 00ECICUCHNUI0 0e30MacHOCTH
TEXHOJOTHYECKHX IMPOIECCOB

3HATh - OCHOBHBIE TIDABOBbIE. HODMAaTUBHO-TEXHUYECKHUE U ODTAHU3ALIMOHHBIE
MepBI TI0 00eCIIeYCHHIO 0€30MTaCHOCTH TEXHOJIOTHYECKUX MPOIIECCOB

YMGTI: - KOPPCKTHO BbLIPpAXAaTb U apI‘yMeHTI/IpOBaHHO OGOCHOBBIBaTI: ITIOJIO2KCHU L
MpeAMETHOM 00JIaCTH 3HAHUS

BJIAJETH - cocobaMu OIEHUBAHUSI PUCKOB M ONPEACNCHUST Mep Mo 00eCreYeHHIO

0C30IMaCHOCTH TEXHOJIOTHYSCKUX IMpOoIcCCOB

4 CTpyKTypa U co/iepKaHue JUCUUILIUHBI (MOTYJIs)

Oo0mast Tpy10eMKOCTh IUCHUILUIMHBI COCTABJIAET 4 3aUeTHBIX eIUHULBI 144 akan. yacos,
B TOM YHCJIe:

KOHTaKkTHas padora —10,9 akaj. yacos;

- ayadTopHas - § akaj. 4yacos;

- BHeayJIuTopHas — 2,9 akaj. 4acos;

- camMocrosTenbHas pabora — 124.4 akaj. yacoB
- TOATOTOBKA K 3K3aMeHYy — 8,7 aKkaJ. 4acoB

Paznen/ rema AynurtopHas C Bun camocrosrensHOI dopma = o
JUCUUIUTHHBL ;g’; KOHTaKTHast E paboThI TEKYIIEro g
~ | pabora 3 55 KOHTPOJIS 5 E =
( B akaj. yacax) 5 % ycreBaeMo | &2 © 3
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1.Paznen
[Tpruunnb!
BO3HUKOBEHUS
YUeHUs 0
6e30macHOCTH
JKU3HEICATEIEHOCTH
1.1.Yenosek u cpena 1 10 CaMocCTOSITENbHOE U3yUY€HUE | YCTHBIN OK-8-
0buTaHUs y4eOHOH 1 HayIHOH orpoc 3yB,
JIUTEPATYPBI OIIK-5-
3yB, IIK-
12-3yB,
K -13-
3yB
1.2. Mectro u pomnb 1 10 [MonroroBka k maboparopuoii | Bemomuen | OK-8-yB,
3Hauuii o BXJ[ B pabote o Teme: | ue u | OIIK-5-
COBPEMEHHOM MHpE «Hccnenosanue 3amura ys, K-
3¢ GeKTUBHOCTH  JeicTBUA | J1aboparop 12-y8
00111e00MEeHHOM HOM ’
MEXaHUYCCKOW BEHTHIISIIIMK » | paObOThI K -13-
YB
Hroro mo paznemny 2 20
2.Paznen VYdeHue o
Oe3onacHoCcTH
KHN3HEACATCIBHOCTHU
2.1. OCHOBHI 10 CamocrositrenpHOe m3ydenue | Tectupoa | OK-8-
B3aMMOJIEHCTBHS y4eOHo# H HAay4YHOH | HUE 3yB,
yelnoBeka €o Ccpenoit JIATEpaTyphl OIIK-5-
oOuTaHus 3yB, IIK-
12-3yB,
IK-13-
3yB
2.2. OnacHOCTH U UX 10 [MoxroroBka k maboparopuoii | Bemmonnen | OK-8-yB,
KIaccu(rKarms pabore 1o TeMe: | ue u OIIK-5-
«Uccnenoanue sanura yB, TIK-
. naboparop 12-vB
sddexTuBHOCTH  AEHCTBHSA | yoif YB,
3aLIUTHOTO 3a3€MIICHHUS» paboThI [K-13-ys
Uroro no pazneny
3 OmacHocTH
TexHoC(hepsl.
Paznen/ tema AynuTtopHas o Bun camocrostenpHON dopma = m
AUCLHMIITAHBI KOHTaKTHast § paboTsl TEKYIIEro E:
é pabora é § KOHTPOJIS = E):
~ (Baxan vacax) | 3 g ycrneBaeMo | ¥ © 3
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3.1.AcTouHuku IToaroroBka k KOHTpOJIbHOHN | KoHTpoJIbH (0]
onacHocTeil pabote mo Teme: «OmnacHocTH | as paborta K-8-yB,

U MX KJTACCU(DUKAIIHS » OITK-5-
yB, IIK-
12-yB,
[K-13-yB

3.2. 30HBI C BBICOKOI 1 1 20 [Moaroroska k naboparopuoit | Bemonnen | OK-8-ys,

COBOKYITHOCTBIO pabore 110 Teme: nen OIIK-5-

OIMAacHOCTEH B «Uccnenoranue 3amuTa yB, TIK-

TexHoC(epe 5()(PEKTUBHOCTH AEHCTBH Ezg:)pamp 12-ys,

3aHYJICHUSD) paBoTH [MK-13-yB

Wroro no paszneny 1 1 20

Paznen 4. Yenosek u

TeXHOCchepa

4.1. OcHOBBI 1 1 10 CaMocTosITeNIbHOE ~ M3yueHUe | YCTHBIN OK-8-

(usnomoruu Tpyaa u y4ueOHOH u Hay4HOH | ompoc 3yB,

KOM(OPTHBIC YCIOBHS JTUTEPATyPHI OIIK-5-

JKU3HEACATECIIbHOCTH 3yB, , [IK-
12-3yB,
IIK-13-
3yB

4.2. BosnetictBue TTogroroska K | Bemomnren | OK-8-yB,

OIacHOCTEHN Ha 10 nabopaTopHOH ne u | OIIK-5-

4esoBeKa U pabore 1o Teme: 3amuTa ys, IIK-

TexXHOChepy «Hccnenosanue nadopaTop 12-y8,

MHTEHCUBHOCTH TEIIOBOTO HOM

n3ydeHus 1 3pPeKTUBHOCTH | paboTHI TK-13ys

MIPUMEHCHHS 3aIIUTHBIX

CpEICTB»

Uroro no pazneny 1 1 20
Paspen 5. 3ammura ot
OnacHocTel B
TexHochepe

Paznen/ rema AynurtopHas C Bun camocrosrensHOI dopma = o
AACHUILIMHBI KOHTaKTHas § paboThI TEKYILET0 g

pabora 3 55 KOHTPOJIS = é
( B akaj. yacax) E % yCIIEBAEMO S 573
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5.1 Obecrnieuenue 10 CamocrosrensHoe uzyuenne | Tectupoa | OK-8-
KOM(OPHBIX yCIOBHH yueOHOM 1 Hay4YHOM HUE 3yB,
JKU3HENECATEIbHOCTH JINTEPATyPbI OIIK-5-
3yB, [TK-
12-3yB,
IK-13-
3yB
5.2 3ammra oT 1 10 IToxroroska x Bremomaen | OK-8-ys,
omnacHocTel 1a60paTOPHOMY 3aHATHIO 0 | UE H OIIK-5-
TEXHUYECKUX CHCTEM TeMe «OrneHka 3aluTa yB, TIK-
Y TIPOU3BOJICTBEHHBIX 3G (HEKTUBHOCTH U Ka4eCTBa nabopatop | 12-yB,
IIPOLIECCOB, CPEACTBA IIPOU3BOJICTBEHHOI'O HOM I1K-13-yB
WHJIMBUYaJIbHOMN OCBEIICHUS paboThI
3allUThI
Hroro no pazneny 1 20
Pa3nen 6
Ynpasnenue
0e3011acHOCTHIO
JKU3HEICATEIEHOCTH
6.1 IIpaBoBBIC U | 10 IoxroroBka k maboparoproii | Bemomunen | OK-8-yB,
OpraHU3aIMOHHbIE pabote mo Teme: « Pacder | me n OIIK-5-
OCHOBBI CpeICTB 3aITUTHI OT | 3ammra yB, , I1K-
BUOpaIm» nmaboparop | 12-ys,
HOM I1K-13-yB
paboTsl
6.2 DKOHOMHUYECKHE 14,4 IloaroroBka Kk ceMUHApCKOMY | Y CTHBIN OK-8-
ACTICKThI 3aHSATHIO 10 BCEM TeMaM | Ompoc 3yB,
Oe3omacHOCTH Kypca OITK-5-
JKU3HEICATCIIEHOCTH
3YB, )
[K-12-
3yB, IIK-
13-3yB
HWroro no pazneny 1 24,4
HUroro 4 4 1244

5 Obpa3oBare/sibHbIe U HH(POPMALIMOHHBIE TEXHOJIOTHH

B nmnpenonaBanun aucuMiuiuHbel «be30macHOCTh JKU3HENEATENBHOCTH» HCIOJIB3YIOTCS Kak
TpaJAULMOHHbIE (TTACCUBHBIE U AaKTUBHBIC), TAK U MHHOBALIMOHHBIC (MHTEPAKTHUBHBIC) MEJarOrMYeCKre
TEXHOJIOTUH, KOTOPBIe TPeOYIOT 00JIee aKTUBHOTO YYacTHs CTYACHTOB B 00pa30BaTEIbHBINA MPOIIECC.

TpagunmonHele  o0pa3oBaTeNbHbIE  TEXHOJOTHH OpUEHTUPYIOTCS Ha  OpraHU3aIUIio
00pa30BaTENIbHOTO MPOLIEcca, MIPEAIOJIAaratollyo NPSIMYI0 TPAHCIIALMIO 3HAaHUN OT IpenojaBaTelis K
ctynenty. OCHOBHOHM 3aJaueil TakMX 3aHATUHN SBISIETCS MPOBEPKA WM MPENOAHECEHHE OONbIIOro
KOJIMYECTBA YUYEOHOIro MaTepuaia B OrpaHUYEHHbIE BpeMeHHbIe paMKu. DOpMbI 3aHATHH — J1eKyus,
ceMunap, nabopamopnan paboma, mecmuposanue.

AKTHBHBIE  TEXHOJIOTMM NPEANOJAraloT B3aMMOJCIHCTBHE IIpernojaBaTeliss M CTYJEHTOB.
CTyeHTHI SIBISIOTCS aKTUBHBIMU YYaCTHUKaMU 00pa30BaTeNbHOTO Mpoiiecca. L{enpio Takux 3aHsITHiA
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SABIIACTCA er'IY6J'ICHI/Ie 158 O606IIICHI/IC 3HaHI/If/'I, HOJ'Iy‘-IeHHI)IX Ha JICKIIUAX ©W B npouecce
CaMOCTOSATENILHON Pa0bOoThl. DOPMBI 3aHATHI — JICKUUA-BU3YATUIAUUA, RPAKMUYECKOE 3AHAMUE 6
gopme npezenmayuu,cemunap-OucKyccus.

B mnpenomaBaHuy AMCHMIUIMHBI «Be30MacHOCTh KU3HEAEATETBHOCTHY HCIOJIB3YIOTCS Kak
TpaI[I/IIII/IOHHI)IC (HaCCI/IBHI)IC u aKTI/IBHBIe), TaK 1 THHOBAITUOHHBIC (I/IHTepaKTI/IBHLIC) IneagarornycCKue
TEXHOJIOTHH, KOTOPBIE TPEOYIOT 00Jice aKTHBHOTO YYaCTHsI CTYACHTOB B 00pa30BaTEIbHBIN MPOIIECC.

I/IHTepaKTI/IBHI)IG TCXHOJIOTUX OCHOBAHBI Ha BSaHMOHeﬁCTBHH CTYIIGHTOB HC TOJIBKO C
npernoaaBaTesieM, HO U Ipyr ¢ Apyrom. boiee TOro, CTyAeHThl JOMHHHUPYIOT B 00pa3oBaTEIbHOM
npoiiecce, MpernojaBarejb OPraHU3yeT W HAMNpaBiSIeT JCSITEIbHOCTh CTYJACHTOB Ha JOCTH)KCHHE
MOCTaBJCHHOM 1ieH. [Ipu M3y4YeHUH IUCIHUILIHHBI «Be30macHOCTh KU3HEACSITEIbHOCTIH» BO3MOKHBI
cienyrome (GOpMbl  3aHATUN: JIEKYUA-GU3YANU3AUUA, HPAKMUYUECKoe 3anamue 6 popme
npe3enmauuu, CEMUHAP-OUCKYCCUAL.

3J'ICMGHTLI I/IHTepaKTI/IBHBIX TGXHOJ'IOFI/If/'I HCHOJ’H)SYIOTC?I HpI/I HpOBCI[eHI/II/I TpaI[I/IHI/IOHHLIX
JIEKIUA U ceMHHApOB. Bo BpeMs MPOBEICHUST CEMHHAPCKOTO 3aHSTHS B PsAJE CIydaeB MPHUMEHSICTCS
pa300p KOHKpeTHOU mpobnemMHOM cutyaruu. CTyAeHTbl MOTYT MPOSIBUTH CBOIO aKTHBHOCTh KakK B
KOMaH/I€ TI0/1 PyKOBOJICTBOM JIH/IEpPa, TaK U B MOMCKE KOHKPETHOTO PEIICHUS 10  TpodIieMe.

Ha nekuusx ¥ ceMuHapax HCIOJIb3YIOTCS MPE3CHTAINH, TPEANOIAralonie He MEXaHnIeCKoe
3allOMHUHAHKE Y4eOHOTO Marepualia, a MOMCK PEIICHHs, MOCTABICHHBIX B XOJ€ MX JIEMOHCTpAIIWH,
KOHKPETHBIX TpobieM obecriedeHrss KOMMOPTHBIX YCIOBUN JKU3HENEATENLHOCTH. Takue 3aHsATHS
MPOBOSATCS B KOMITBIOTEPHBIX KJIacCaX M MPU CaMOCTOSATEIILHON paboTe ¢ TPEHAXKEPOB B PEXKUME ON-
line.

6 YueOHo-MeTOAMYECKOE O0OecTieyeHHe CAMOCTOSATEILHOI PadoOThI CTY1€eHTOB

[To mucuumumHe «be30nacHOCTh JKU3HENEATEIBHOCTH» IPEAYCMOTPEHA ayIUTOpHas |
BHEayJJUTOPHAasi CaMOCTOsiTeNbHasi paboTa oOyuarommuxcs. AyJIUTOpHas caMOCTOsTENbHas paboTa
CTYZICHTOB TIPEITOJIaraeT BBITIOTHEHUE JTAOOPAaTOPHBIX PadOT MO TEMaM:

Temul nabopamopusix pabom:

JIP Nel. MHMccaenoBanue 3(p(PeKTHBHOCTH JeiicTBUS 00IIeOOMEHHOH MeXaHU4ecKoil

BEHTHJISILNHU

1. Paccuntath ¥ MpPOBECTH HCCICTOBAHUE HW3MEHEHHUS TEMIIEpaTypbl BO3[yXa MpPU HATUIUHU
WMCTOYHUKA TEIUIOBBIICJICHHI B IOMEIICHUH, OOOpPYJOBAaHHOM CHUCTEMOM 0011e00MEeHHOM
MEXaHWYECKON BEHTUJISLIUHU.

2. Paccuntath HEOOXOIUMBIM BO3MyXOOOMEH Uil yAaleHUs M3 TMOMEIIEHUS U30BITKOB Terlia
BEHTWISLIMOHHON YCTaHOBKOM.

3. OueHutb 3 PeKTUBHOCTD AEHCTBHS BEHTUISIIUOHHON YCTaHOBKHU.

JIP Ne2. UccnenoBanue 3¢pPeKTUBHOCTH AEHUCTBUS 3aL[UTHOTO 3a3eMJIEHUS

1. OueHuts 3(p(EeKTUBHOCTh JEHCTBHS 3aIIUTHOIO 3a3€MJIGHUS B  AJIEKTPOYCTAHOBKaX,
MUTAIOMIMXCA OT Tpex(a3HbIX CeTel ¢ H30IMPOBAHHONW HEUTpanbl0 M MUTAIOLUXCA OT
Tpex@a3HbIX YETBIPEXIPOBOJHBIX CETEH € IIyX03a3eMJIEHHOW HEHTpasiblo HampsKEHHEM [0
1000 B.

2. OneHuth >(QPEKTUBHOCTh JEHCTBHUSA 3alIUTHOTO 3a3€MJIEHUS B CETH C HU30JUPOBAHHOMN
HEWUTPaJIbIO IIPU IBOWHOM 3aMBIKaHUU Ha 3a3€MJICHHBIE KOPITyCa 3JIEKTPOYCTAHOBOK.

3. Onpenenuts 3aBUCHUMOCTb W3MEHEHMS HANpPSDKEHHUsS IPUKOCHOBEHUS IIPU  PA3IMYHOM
PacCTOSHUU OT MECTA HAXOXKICHM YEIOBEKA 10 3a3€MIIMTEIA.

JIP Ne3. UcciaenoBanue 3¢p(peKTHBHOCTH AelicTBHS 3aHy1CHUSA

1. OueHuth 3¢GeKTUBHOCTH ACUCTBUS 3aHYJICHUS B CETU 0€3 MOBTOPHOTO 3a-3€MJICHHSI HYJIEBOTO
3alIUTHOTO MPOBOJIHUKA (PE-TIpOBOIHUKA).
2. OueHuth >()PEKTUBHOCTh ACHCTBUS 3aHYJICHHS B CETH C IOBTOPHBIM 3a-3emjieHue PE-
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IIPOBOJHUKA.
3. OueHutb 3PPEKTUBHOCTh UCIOJIB30BaHUS MOBTOPHOIO 3a3eMiIeHUsl PE-IIPOBOJHUKA IIPHU €ro
00OpbIBE M 3aMBbIKaHUHU (ha3bl HA KOPITYC 32 MECTOM OOpBIBa.

JIP Ne4. UcceirenoBanne MHTEHCHBHOCTH TEIIOBOT0 M3JIy4YeHus: U 3G (PeKTHBHOCTH NPUMEHECHHUS
3aIIMTHBIX CPEICTB
1. MccnenoBaTh MHTEHCUBHOCTH TEIUIOBOTO H3JIyYE€HUs B 3aBUCUMOCTH OT PACCTOSHHUS [0
HNCTOYHHKA U3JTYyUCHUS.
2. Onpenenutb 3PPEKTUBHOCTh 3aLIUTHI OT TEIUIOBOIO M3JIyUYEHHUs C TOMOIIbI0 3KPAaHOB U
BO3AYIIIHOW 3aBECHI.

JIPN¢ 5. Onenka 3(p(peKTHUBHOCTH M Ka4eCTBA NIPOU3BOJICTBEHHOI0 OCBeIleHHUS
1. OnpenenutTh KOJMYECTBO CBETHIHLHUKOB M OOIIYI0 MOIIHOCTH OCBETHTEIHHOW YCTaHOBKH
CUCTEMBI OOIIETO OCBEIICHMSI, 00ECIIEeYMBAIONICH HEOOXOIUMYIO OCBEIIEHHOCTh B TTIOMEIIICHUT

JIPN¢ 6. Pacuem cpedcme 3awjumber om eubpayuu
1. Onpenenuts TeOMETpUUYECKUE Pa3MEpPbl BHOPOHU3OISTOPOB, KOTOPHIE HEOOXOAWMO YCTAaHOBHTH
moa o0OpyAOBaHWE I CHIDKEHUS BHOpalMd 1O HOPMATUBHBIX 3HAYCHUH, TPHU HU3BECTHOM
MaTepHaie BHOPOU30IATOPOB, KOJIMYECTBE M (pOpMe X CeUeHHS.

Jnst yueOHO-MeTOINYECKOro OOEeCreueHus CaMOCTOSTeNIbHOM paboThl CTYAEHTOB PEKOMEHIYEeTCs
MOJIb30BaThCcd METONMYEeCKUMHU  YKa3aHUAMH 110 BBITIOJIHEHUIO nabopaTopHBIX  padoT,
MpelHa3HaYeHHBIX JJI CTYAEHTOB BCEX CHEIHalbHOCTEW O4YHON (popmbl 00yuyeHus. B HuX maHbl
TEOPETUYECKHE CBEIEHUS, OMHUCAHWs JabOpPaTOPHBIX CTEHAOB, METOAMYECKHE YKa3aHUS K
BBITIOJIHEHHUIO JTAaOOPATOPHBIX pabOT Mo miecTh 0a30BBIM TeMaM. B KOHIE KaKIo¥ J1abopaTopHOM
paboTel pasmemieH oOpazery mo ee odopmieHHO. K Kaxmoll Teme mpuiaraeTcs — CIUCOK
KOHTPOJIbHBIX BOIPOCOB M CIMCOK PEKOMEHOBAHHON JUTEPATYPhl, UTO CIOCOOCTBYET PaCIIMPEHHIO
3HAHUW 10 3TOW JHUCUMUIUIMHE. METOOMYecKue YKa3aHHWs OCHOBaHbl Ha HOBEHWIIEH CHUCTEME
JEHCTBYIOIINX IOCYJapCTBEHHBIX HOPMAaTUBHBIX aKTOB B 00J1aCTH O€30MaCHOM KU3HEEATEIIBHOCTH.

7. OueHoYHbIe CPeCTBA I/ NPOBeIeHNs IPOMEKYTOYHOM aTTecTAllMN

a) Ilnammpyemple pe3yibTaThl OOYYCHHS H OIICHOYHBIC CpEACTBA JUISl TMPOBEICHUS
IIPOMEKYTOYHOU aTTECTALIUM:

CTpyKTypHBIH [Tnanupyemsle OreHOYHBIE CPEICTBA
JJIEMEHT pe3yIbTaTh
KOMIIETEHINH o0y4eHus

OK-8- roTOBHOCTBIO 110JIb30BaThC OCHOBHBIMY METOJAMU 3aILUThI IPOU3BOJCTBEHHOIO IEPCOHANA U HACEJIEHHS OT
BO3MOJKHBIX ITOCIICICTBHI: aBapHid, KaTacTpOd, CTUXUIHBIX OeCTBHI
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3HaTh

-OCHOBbl ~ B3aUMOJEHCTBUS
4yeoBeKa co cpenoi
o0MTaHuA,

- BHEIIHHE (aKTOpbI U
XapakTep UX BO3JCHCTBUS
Ha OpPraHu3M;

o

10.

11.

12.

13.

14.

15.
16.

17.

[epeueHp TEOPETUUECKUX BOMPOCOB K IK3aAMEHY

Omnpenenenne Haykn «be30macHOCTh >KM3HENESTEIBHOCTI
(BXM). OcnoBubie monatus. llenms um comepikaHue Kypca
BXK]I, ero KOMILJIEKCHBIN XapakTep.

Pabouas 30mHa, pabodee mecTo, omacHas 30HA. BapmaHTHI uX
B3aUMHOTO PACIIOJIOKECHUS

s ooecrieuenust BXK/I.

3akononarensHOe obecnieuenne bXK]I n oxpaHsl Tpya.
OcHoBHbIe 3a1a4uu Kypca BXK/], mecTo B cucteme Hayk, pojib B
[IOArOTOBKE HHXEHEPOB-pyKoBoauTeneil. Mctopust B/,
3mopoBhe dUenmoBeKa ¥ HWH(GOPMAIMOHHAS CTpaTerusl II0
obecneuenuro BXX/I.

OrieHKa KadecTBa IIPOU3BOACTBEHHON Cpebl
HayuHo-TexHuueckui nporpecc U 0e301acHOCTb
KU3HEIeATeNbHOCTH. OCHOBHBIE MOJIOKEHHS AUCLHUILIUHBI
BXXI.

BosneiicTBue mryma u BUOparmii Ha OpraHdu3M YeIOBeKa U UX
HOPMHUPOBAHHE.

Hentpansnoe noustue BXJ[ — onmacHocts. Homenknarypa u
TaKCOHOMMSI OITaCHOCTEN.

3akon  BeOepa-®exnepa. BoemHne ¥ BHYTpPEHHHE
aHAJIM3aTOPbI; X MapaMeTpsl. Ajan-Tamnus ¥ ToOMeocTas.
DnekTpobe3omnacHocTh. [loporopeie 3HaYCHHS TOKOB. CXEMBI
U CPE/CTBA NPENOTBPAILEHHS IEKTPOTPABM.
Wnentndukanus 1 KBaHTU(QUKAIMS OIMaCHOCTEH. AKCHOMa 0
MOTEHIUATIBHON OMACHOCTH YEI0BEUECKOI AeATENbHOCTH.
OcHOBHasi HOPMAaTHBHO-TEXHMYECKasl JOKYMEHTauusi MO
ype3BbruaitaeM cutyarusaM (bBYC). Crangapter BUC.
OnexTpoMarauTHbIE 3mydeHus (OMU) u 3amuTa oT HUX.
Konuenuns MIPUEMIIEMOTO (orrycTrMOrO) pucka.
VYopasnenue puckoMm. IlocnenoBarenb-HOCTb — M3Yy4EHHUS
OTIaCHOCTEH1.

Cucrema crargaptos 6e3omacaoctu Tpyna (CCBT).
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YMETh

- TmpuoOperaTh 3HAHUSA B
MpeIMETHOM 00J1acTH;

- yMeeThb OOBSICHATH
HEOO0XOAUMOCTh 3alIUThI OT
ONACHOCTEN TEXHUYECKHUX
CHCTEM u
MIPOU3BOJICTBCHHBIX
MPOLIECCOB

3amada. PaccMaTprBaeTcsl TEIUIOOOMEH B TOMEIICHUH IIPH
HAJIMYAY NCTOYHMKA TETUTOBBIACICHNH U OTCYTCTBHH B TIOMEIICHUN
BEHTHJISIIUH.

Hccrenyem  u3MEHEHHME  TEMIIEpaTyphl — BO3dyXa B
nomenieHn T (t) B 3aBUCMMOCTH OT IPOJIODKUTEINBHOCTH PabOTHI
HUCTOYHHKA TeHﬂOBbl[leHeHldﬁ.

Y4uThIBass HEKOTOPBIC MPUOIMKECHUsS, OaJaHC TEIUIOTHl B
MTOMEIICHUU MOYKHO 3aIHCaTh CICAYIOMIIM 00pa3oM:

Qnoct = QB + Qcr, (1.1)

rae Q mOCT — TEIUIOTa, MOCTYMAMmas B IOMEIICHHE OT
WCTOYHUKA TETIOBbIIeIeHni, [{x
QB — TemoTa, HAyIIas Ha HarpeB BO3AyXa B OMeIIeHNH, [Ix;

QcT — TemnoTa, yXoasas yepe3 CTeHbI moMeIneHus, [Ix.
W3BecTHO, 4TO
Qmoct =P t,(1.2)

rae P —MouniHocTh MCTOYHUMKA TEMIoBbLAENIeHUH, BT; t — Tekymiee
Bpems, C.

QB = ¢ Vi (T — Trnau)/p, (1.3) rne ¢ — yznenpHas TEIUIOEMKOCTh
BO3JlyXa PH HOPMaJIbHOM JaBiieHny, paBHas 1 k/x/(xr K);

V11 — 00beM MOMEIEHUs, M>;

P — IUNIOTHOCTB BO31yXa, KI/M?;

T — Tekymmas Temriepatypa Bo3ayxa B momemienuu, °C;

THauy — HavapHas TeMIepaTypa Bo3ayxa B momenieHnd, °C;

Qcr = Ser t (T — Trau)/d, (1.4)

rae A — ko3ddunuent remronpooanoctu cre, Bt/(m °C); Sct —
TUIOIIA b IOBEPXHOCTH CTEH, M,
d — TonIIMHA CTEH, M.
[oncrasus Beipaxkenus (1.2) — (1.4) B ypaBuenue (1.1), momyunm
CJI/IyIOIIEee PEeLICHHE!
T=A-B/(t+C), (1.5
rae A = Tuau + P d/(A Scr);
B=c p Vi P d%/(\* Sct?);
C=cp Vo d/(\ Scr).

BJIaZICTH

- BJIQJIETh TEPMHUHOJIOTHEN

MIpeAMETHOM obnactu
3HaHHUS,

- crmocobamu peau3aluu
MEPOIPUATUN o
obecrieueHnIo Mmep
6e3omacHoCTH

Jlabopatopuas pabora Nel

HUccaenoBanne 3ppekTUBHOCTH eiicTBUSA
00111€00MEeHHOI MeXaHUYeCKOIl BEeHTUISI MU

Llens paboTel — HWcciIeqOBaTh MPOLIECCHI TEMJIOOOMEHa IpH

HaJMYMY B  [OMEIIEHHM MCTOYHHMKA TEIUIOBBIACTICHHH U
3¢ eKTHBHOCTD paboThI BEHTHJISILINOHHON YCTaHOBKH,
HpeIHa3HauYeHHOM I yAaneHns n30bITKOB TeIlIa.
Conep:xanue padoTsI
1.Paccuntarh W TPOBECTH  HCCIICOBAHHUE  W3MEHEHHMS

TEMIIepaTypbl BO3AyXa NPH HAIWYMH MCTOYHUKA TETUIOBBIACICHUN
B TOMEUIEHHH, OOOpYJIOBAaHHOM CHCTEMOW  0OIIe0OMEHHOM
MEXaHUYEeCKOU BCHTUJISIIUU.
2.Paccunrarh HEOOXOJUMBIN BO3/1yXO00MEH ISl yalIeHUs U3
MIOMEILEHNS M30BITKOB TEIUIA BEHTHIISIIMOHHOM yCTaHOBKOH.
3.0nenuts 3¢ PeKTHBHOCTE NEHCTBHS

BEHTHJIALOHHOMN yCTaHOBKH.
KpaTkue TeopeTrnueckue cBe1eHUs

B coorBercTBUM c CaHurtapHbIMU HOpMaMu
MIPOEKTHUPOBAHUS MPOMBIIIJIEHHBIX MpeANPUATHI BCE
MIPOU3BOJICTBEHHBIC TOMEIICHHUS JTOJIKHBI ObITh BEHTUIIHPYEMBIMHU.

Bewmuunsayusa — opraHu30BaHHBIA BO3IyXOOOMEH,
o0OecricunBaOIUN  yAaJCHAE W3 MOMEHICHUH 3arps3HCHHOTO,
BIIQXKHOTO, TIEPErPeTOro BO3AyXa M IOJady B HET0 CBEXEro
Hapy>KHOTO BO3yXa.

3anmavell BEHTWIALWY SIBIIsIETCS oOecrieueHrne B pabodeil 30He
MIOMEUICHNH TpeOyeMOoW YHCTOTHl BO3AyXa M JIOMYCTHMBIX
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METEOPOJIOTHYECKHUX YCIOBHUH.

Pa 6 0 uas3ona— npocTpaHCTBO, OTPAaHUUCHHOE I10
BbICOTE 2 M HaJ YPOBHEM I0Jla WJIM IUIOMIAAKH, I'/I€ HaXOISTCS
MeECTa MOCTOAHHOI'O NI BPEMEHHOI'O Hp66I)IBaHl/ISI pa60Ta}01ul/1x.

ITo crocoOy mepememeHuss BO3AyXa BEHTWISALMS MOXKET OBITh
€CTECTBEHHOW  u  MexaHudyeckol.  Bo3MoxHO  coueraHue
€CTeCTBEHHOM ¥ MEXaHW4YECKOM BEHTWIAMH — CMeEIIaHHas
BEHTUJIALMSL.

IIpu ecmecmeennoii éenmunsayuy BO3gyX000MEH MPOUCXOIUT
B pe3yibTaTe JeUCTBHS TPAaBUTALIMOHHOTO JABJICHUS WM JAaBICHUS
BETpa; IIPU MEeXAHUYECKOU
— TepeMelleHHe BO3JyXa OCYLIECTBIISIETCS  BEHTWISTOPOM,
co3maronIM H30BITOYHOE TaBICHUE (pa3peKeHne) 0 CPAaBHEHHUIO C
aTMOC(EPHBIM.

B 3aBucumMocTH OT Ha3HaUeHHs BEHTWISAIHS MOXET OBITH
npumounod — JUI1 TIOAAaYM B TIOMELIEHHE CBEXEro BO3IyXa,
8LIMAJICHON  — U YAaJeHWs U3 TIOMENIeHUs BO31yXa, He
COOTBETCTBYIOIIETO CAHUTAPHO-TUTMEHUIECKUM TPEOOBAaHUAM U
NPUMOYHO - BLIMANICHOU — JUIS TOTO U IPYTrOro OJHOBPEMEHHO

ITo MecTy MEWCTBUS BCHTWIALKSA ObIBACT OOIICOOMEHHOW U
MecTHOU. JleiicTBue 00weobmennou eenmunayuy (MPUTOUHOM,
BBITSDKHOW, TPUTOYHO-BBITSDKHOH) OCHOBAaHO Ha pa30OaBieHHH
3arpsi3HEHHOT0, TIEPErpeToro, BIAXXHOTO BO3JyXa MOMEIIEHHS 10
JOIYCTUMBIX TMTHEHUYECKUX HOPM BO BCEM 00BEME MO MEILICHUS.
OTy cucTeMy BEHTWSIIMH, KakK MPaBWIO, NPHUMEHSIOT MpHU
PaBHOMCPHOM pPaCIOJOXKECHUU HMCTOYHHUKOB BBIACICHHSA TEIJIOTHI,
BJIard, BPEAHBIX BEIIECTB M0 IUIOLIAAN IPOU3BOACTBEHHOTO
noMemeHust. Mecmuaa ewimsadicHas 6enmuiAyus 00ecIeunBacT
ylaleHne TIeperpeToro I 3arpsI3HEHHOTO BO3/1yXa
HETIOCPEICTBEHHO OT MECT €ro 00pa3oBaHUsL.

B maGoparopHoii pabote wmccmenyercs 3(PPEKTHBHOCTH
JNEHCTBUS  OOIMICOOMEHHOW MEXaHWYCCKOW BCHTWIALUU  IPH
HaJIMYMM B MOMEIIECHUH HCTOYHMKA TEIUIOBBLIENCHUH. B cBs3n ¢
9THM NOTPeOyeTCs pellieHHe IBYX 3a1ad.

Iopsanok BeINOIHEHUsT PA0OTHI
1. BKIIIOYHTB 3JI€KTPONUTaHUE yCTaHOBKH TyMOiepoM “CeTp” Ha
nyasTe 9 .
2. N3mepuTh TEeMIepaTypy Bo3ayxa B Kamepe 7Had TepMOMETpOM 6
U TEMIIEpaTypy NPUTOYHOTO BO31yXa TIIp TEpMOMETPOM 7.
3. OnpenenuTh 3HAYSHAS TOITyCTUMON TEMIIepaTyphl Bo3ayxa 1ot
B paboueii 30He MPH BHINOJHEHUH PaOOTHI cpenHel TspkecTd — Ila B
MEepHo TOJla, COOTBETCTBYIOIIMHA METEOYCIOBHSIM IPOBEICHUS
JKCTIepuMenTa (cM. Tabi. 1).
4. BKIIFOYMTH UCTOYHUK TEIUIOBBIENCHUIT TyMOJIEpOM
“Harpesarenp” Ha IynbTe 9.
5. 3MepuTh HECKOIIBKO pa3 ¢ mepuoaoM 60 ¢ TemmnepaTrypy
BO3ayXxa B Kamepe 7 (f) TepMoMeTpoM 6.

6. [Ipu HarpeBe Bo3myxa B Kamepe 10 TemrepaTypsl Ha | — 2 °C
BBIIIE BEPXHEH I'paHMIBl 77100 BKIFOYMTH BEHTWIALHUIO C MynbTa 9.
HauGonbiiee 3HaueHHEe TeMIEpaTypbl IEPETPETOro BO3TyXa
0003Ha9uTH TV
7. Usmeputs ¢ mepuogom 60 ¢ Temriepatypy Bo3Iyxa B Kamepe mpu
paboTaromiell BEHTWIAMK A0 YCTaHOBJICHUs OanaHca TeIula, NpH
KOTOPOM TEeMIIepaTypa BO3AyXa B Kamepe OCTaeTcs HEU3MEHHOMH
Tycr.

8. OmpenenuTs CKOPOCTh IBIKEHUS YAAIIEMOT0 BO3IyXa 00 (M/C)
B IJNIOCKOCTH BBITSDKHOT'O OTBEPCTHSI C IIOMOIIBIO TEPMOAHEMOMETpA
9. BBIKITIOYNTH HCTOYHUK TEIUIOBBIJICIICHNH, BEHTWIISIIHIO U
JJIEKTPOIIUTAHHE.

10. Mo pe3yabpTaTaM U3MEpEHH TTOCTPOUTH rpadUKH U3MEHEHHS
TEMIIEpaTyphl BO3yXa B KaMepe IPH BKIFOUEHHOW M BBIKJIIOUSHHON
BEHTUJISIHH.

11. Paccunrats TemMnepaTypy Bo3nyxa 7' B KaMepe Ipu
BBIKJIIOYCHHOM BeHTHIAIH 1o hopmyne (1.5) B mHTEpBaje
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BPEMEHH MPOBEJCHUS IKCIIEPIMEHTA.

JlarHbBIE U151 pacdeTa MpUBEICHBI B OTaHKE OTYETA.

12. Paccuurars 1o opmyse (1.8) Koau4ecTBO NPUTOYHOTO
BO3/lyXa L, MOCTyNaouero B KaMepy B X0JI€ IKCIIEPUMEHTA.

13. Paccuutath 1o popmyie (1.9) HEOOX0TUMOE KOJTHYECTBO
MPUTOYHOTO BO3ayXa Lo AJIsl ylaJleHHs. U3 KaMepbl H30bITKOB
TCIJIOTHI.

14. CpaBHHUTP pe3ybTaThl paCYETOB KOIWIESCTBA IIPUTOTHOTO
Bo3ayxa (m.m.13, 14) u cnenats BeIBOX 00 3(hhekTHBHOCTH pabOTHI
BEHTHJISIIH.

OIlK-5- CIIOCOOHOCTBIO TPUMEHSTHh B TPAKTHUYECKOW AEATENBHOCTH TPUHIMITEI PALMOHATBHOTO
HCIIOJIb30BAaHUsI IPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOIIEH CPEIbI

3HAThH TEOPETHUYECKHE OCHOBBI HU
MEXaHU3MBI
panMoHaILHOTO
MPUPOAONOIB30BAHUS

[lepedeHb TEOPETUUECKUX BOIIPOCOB K K3aMEHY

1. MuKpOKIMMAT NPOM3BOACTBEHHBIX IIOMELIEHMH W paboumx
MECT.

2. CucreMmHbli aHanu3 Oe3zomacHocTH. JlpeBO TpPUUUH U
OIACHOCTEH Kak cucTteMa. MeToabl aHaan3a 0€30IMacHOCTH.

3. YcnoBus Tpya; MX OIEHKA ITO YETHIPEM KIIACCAM.

4. Dxosoruueckas 6€301aCHOCTE YEIOBEKA.

5. IpuHnumer obecriedeHus OE30MACHOCTH YKHU3HECSTEITBHOCTH.

6. Bpemueie BemectBa. Kiaccupukamuss W OCHOBHBIC
XapaKTEPUCTHKH BPEIHBIX BEIIECTB.

7. OmeHka TOXApOOMACHBIX 30H, OTHECTOHKOCTH 3MaHUN U
COOPYIKEHUI.

8. Tomocdepa u nokocdepa. OcHoHble MeTombl (A, B, B)
oOecrieyeHus1 0€30MaCHOCTH.

9. Tokcuyeckue BemecTBa. TOKCHKOJIOTHYECKAs KIIacCH(pHUKAIUs
BPE/IHBIX BELICCTB.

10. CpezncTBa TOKATU3aIMH U TYIICHHUS [TOXKapa.

11. OcHoBbI ynpaBienns 6€30MaCHOCTBIO KU3HEAEATENBHOCTH.
12.Tunbl KOMOMHUPOBAHHOTO JEWCTBHSI TOKCHYECKUX BEILECTB.

13. Ouenka 30H BO3ICHCTBUS MPH pasTepMETH3ANNN €MKOCTEH U
COCYJIOB U B3PBIBHBIX ITPOIIECCOB.

14. Cpencrsa ynpasieHus: 6€301aCHOCTHIO )KU3HEIESTEIbHOCTH.

15. Knaccudukarmuss OoCHOBHBIX ()OPM IESITEIHHOCTH UYEIOBEKA H
I3Heprozarparsl Tpyaa.

16. MeponpusTast o MTOBBIIIIEHUTO YCTOHYNBOCTH

Npou3BoACTBeHHbIX npennpusituii k UYC; ux 3(p¢eKTHBHOCTh U
SKOHOMHUYHOCTb.

17. OnacHOCTH TEXHUYECKUX CHUCTEM M 3alllUTa OT HUX. AHamu3

OIaCHOCTEH.

18. HopMupoBaHHe W KOHTPOJb COJACP)KAaHHS BPEIHBIX BELIECTB B
BO3IyX€ pabouei 30HbI.

19. YcrolunBOCTh (YHKIMOHHPOBAHUS OOBEKTOB IKOHOMHKH B
yemoBusx UC.

20. IlonsTre o cucTemMe «4eaoOBeK-cpefa oburaHms». buochepa n
TexHocdepa.

21. MeponpusTusi o CHIKEHUIO BO3ICHCTBUS BPEIHBIX BEIIECTB B
paboueii 30He.
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YMETh 0O0BSICHATh HEOOXOIUMOCTE | 3amaya. Paccuurars HEOOXOAUMYI0  TONIMUHY  IDIOCKOM
MPUPOIOOXPAHHBIX OJTHOCTIOWHOW CTEHKM TI€Yd, 4YTOOBI TeMIepaTypa HapyKHOU
MEPONPUSITHIA B | MOBEPXHOCTH He mpeBbimana jgomyctumord 45 °C. Marepuan
[IPOMBIIIICHHOM CTEHKH — IIaMOT, Temmnepartypa BHyTpu nedn 1000 °C, niaoTHOCTH
NPOU3BOJCTBE M JPYIUX | TemmoBOro IOTOKa Yepe3 cTeHKy q = 3000 Br/m>.
BUJIaX XO3AMCTBEHHON Pewenue
JIEATETBHOCTH S
1. Tonmmea 0THOCIONHON CTEHKH U3 IAMOTa, M,
d=U(Ton - Tuap )/ q = 1,146%(1268 - 318)/3000 = 0,36.
2. Koaddumment tenmonposoanoctu, Br/MxK,
1I=0,67 + 0,0006T = 0,67 + 0,0006x793 = 1,146,
rae T - cpenHssa Temneparypa CTEHKHU IIEUH;
T=0,5%(Tgu + Tuar) = 0,5%(1268 + 318) = 793 K;
TBH = THELM -5= 1000 -5= 995 OC = 1268 K;
Tuap=45+273=318 K.
[Ipumem tonuuny creHky B 1,5 kupnuya 370 M.
BJIAJICTh - METO/IaMH NIO3HAHUS JlaGoparopnas pabora Ne 2

3aKOHOMEPHOCTEN
pa3BuTHS,

B3aUMO/ICHCTBUS YeIOBEKa
U TEXHUYECKUX CHCTEM;

- METOJIaMH YIIPABJICHHS
0e30IMaCHOCTBIO
JKA3HEIEATETBHOCTH

HccnenoBanne WHTEHCUBHOCTH TEIUIOBBIX H3IYYCHUH U
3¢ GeKTUBHOCTH IPUMEHEHUS 3alTUTHBIX CPEICTB

Lenp paboTeI — HAYYUTHCA U3MEPATH UHTEHCHUBHOCTH TEILTOBBIX
W3IYYCHHH W OIICHWBATh A(PQPEKTHBHOCTH NEHCTBUS 3aIlUTHBIX
SKPaHOB U BO3JIyIIHOM 3aBECHL.

Conaep:xanue padoTsl
HccnenoBarh MHTEHCUBHOCTD TEIJIOBOTO U3JIyYEHUS B
3aBUCUMOCTH OT PACCTOSIHUS 10 UICTOYHHUKA U3TYYCHHUS.
Onpenenuth 3PPEKTHBHOCTD 3aIIUTHI OT TEIIOBOTO H3TyUEHHS C
MTOMOIIIBIO SKPAHOB M BO3IYITHOHN 3aBECHI.
Iopsaok BbINOJIHEHHsI PAa0OTHI

1. Bxi1O4HMTH HCTOYHUK TETJIOBOTO U3JIYYECHUS —
AIEKTPOKAMUH (TOIBKO BEPXHIOIO CEKIIHIO) 1 N3MEPHUTEINb
IUTOTHOCTH TeTIOBEIX oToKoB UTIIT-2M.

2. Tlepememast mITaTWB, YCTAaHOBUTh NPUEMHYIO IUIOIIAAKY
JaTYUKa TEIUIOBOTO IOTOKAa TakuM 0O0pa3oM, 4TOObI OHa ObLia
CMeIleHa OTHOCHTEJIFHO JIMHUU PACIONIOKEHUS CTOCK  IUIf
YCTaHOBKH 3aIIUTHBIX 3KpaHoB Ha 100 MM (cMm. puc. 3).

3. U3MepuTh HHTCHCHBHOCTH TEIUIOBOTO W3IY4YCHHS Ha
3aJIaHHBIX PACCTOSHUAX OT WCTOYHHMKA H3Iy4YeHHs (CM. OTYET).
VHTEeHCUBHOCTh  TEIJIOBOTO  M3JIyYEHUS B  KaXIOM  TOUKe
ONpe/eNATh KaK Cpe/Hee 3HaueHue He MeHee 5 3amepoB. JlaHHbIE
M3MEpeHuil 3aHeCTH B TaOJIHITy.

4. Tloctpouts rpaduK 3aBHCUMOCTH CPEIHETO 3HAYCHUS
WHTEHCUBHOCTHU TEIUIOBOTO U3JIyYEHUS OT PACCTOSHUSA J0
MCTOYHHKA U3ITYICHUS.

5.  VYcranaBnuBas pa3IMuHbIE 3aIUTHBIE YKPAHBI,
ONpeAC/INTb MHTECHCUBHOCTD TCIIJIOBOT'O U3JIYYCHUA HaA 3aJaHHBIX
PacCTOSIHUSIX.

6. OueHnTb 3PPEKTUBHOCTH IPUMEHEHHS IKPAHOB T10

dopmyne (2.2).

7. TlocTpowTb ISt KQKIOTO U3 SKPAHOB TpaduK 3aBUCHMOCTH
CPEIHET0 3HAYEeHUS! HHTEHCHBHOCTH TEIUIOBOTO U3ITYYEHHUS OT
paccTosHHuUS.

8.  YcTaHOBUTH 3aIIWTHEIN SKpaH U3 aTIOMHHUA. PazMecTuTh
HaJ HUM LIMPOKYIO0 HAcaJKy IbUiecoca. BKIIOYUTH MbuiecoC B
peXUM OTOOpa BO3lyXa, MMHUTHUDPYS YCTPOWCTBO BBITSIKHOM
BEHTHWIAINH, U CIYCTS 2 — 3 MHHYTHI (TIOCIIE YCTAaHOBKH TEILIOBOTO
peXHMMa JKpaHa) U3MEPHTh MHTCHCUBHOCTH TEIUIOBOTO H3ITyYCHHUSI
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Ha 3aJIaHHBIX PACCTOSIHUAX.

9. BeIxmOYNMTH MBUIECOC, MEPEBECTH €r0 B PEXUM
«BO3YXOIYBKI» U CHOBA BKIIIOUNTH. Harpasisis MOTOK BO3/tyxa Ha
MOBEPXHOCTh  3alIMTHOTO 9KpaHa (PEXUM  «AYIIUPOBAHUS»),
MOBTOPUTh HM3MEPEHHs B cooTBeTcTBUM ¢ T1.8. CpaBHUTH
pe3yIbTaThl U3MEpeHuit .1.8 u 9.

10. BreixmouuTh 30eKTpokaMuH U usmepurens UIMI-2M.

[IK-12 - crnocoOGHOCTBIO OCYLIECTBIATH BBIOOP MaTEpPHANIOB IS HW3ACIMH PA3IMYHOTO HA3HAYEHHS C YYETOM
9KCIUTyaTallHOHHBIX TPEOOBAHUIT M OXpaHBl OKPY’KAIOIIEH Cpebl

3HaATh OCHOBHBIC CPEJICTBA U HepequL TEOPETUICCKUX BOIIPOCOB K IK3aMEHY
METOIBI TIOBBIIIICHHUS
6e30MACHOCTH 1 1. BzaumopneicTBUS B CHCTEME «UENOBEKa — cpena 06HTaHg;1»
SKOTOIHIHOCTH (kompopTHOE,  OMYCTUMOE,  OMACHOE,  YPE3BBIYAWHO
OMacHOE). DKOJIOTHYHOCTh HCTOYHUKA OTTAaCHOCTH.
TCXHHMTCCKUX CPCACTE 1 2. HopmarmBHO — TexHuueckas pokymeHnramms (HTH) wu
P HOKY. I
TEXHOJIOTHYECKHUX
[pOTIECCOB cucrema crangaptoB (I'CC) BXK/I.
3. IlcuxosmouuoOHaNIbHAS YCTOMYMBOCTH HPOU3BOACTBEHHOIO
nepcoHana k nopaxaromum pakropam YC.
4. besomacHOCTH  KaK  COCTOSHHE  OOBEKTa  3allHTEHI.
CymecTBytomiasi cucteMa 0€30IacHOCTH.
5. OcHOBHBIE BHUJBI KOHTPOJISI 3a OE30MaCHOCTBIO Tpy/a.
ATtTecTanus pabo4nx MecT.
6. @OyHKUMOHAJIBHAS IUArHOCTHUKA KaK CPEICTBO MOBBILICHUS
0e30MacCHOCTH U SKOJIOTHIHOCTH MAIIFH.
7. OyHKIMOHAIBHAS TAArHOCTHKA KaK CPEICTBO
MTOBBIIICHHUS 0€30ITaCHOCTH M HKOJIOTHYHOCTH MAIITHH
8. Akcuomsl 6€30I1aCHOCTH JKU3HEACATEIBHOCTH B TEXHOChEpeE.
9.  UYC npupoHOTO NPOUCXOKACHHS; UX KJIaCCU(pHUKALUS U
XapaKTePUCTHKH.
10.  OO0s3aHHOCTH PabOTOATENS TI0 PACCIICIOBAHUIO
HECUACTHOTO CIyYas Ha MPOU3BOJICTBE.
11. TIporHosupoBaHHE U OleHKA Mopaxkaronmx paktopoB UC.
12. TIpaBoBble 1 HOPMATHUBHO TeXHUYECKUE OCHOBBI BXK/I.
13. Tloka3aTenmu HETATUBHOCTH TEXHOCQEPHI.
14. besomacHoCcTh IKCIUTyaTaIuH u TEXHUYECKOE
OCBH/ICTEIHCTBOBAHHE TPY30I0AbEMHBIX MEXAHU3MOB.
15. Pounb unxenepa B obecneuenun bXK/I.
16. OcHOBBI IPOEKTUPOBaHUS TeXHOC(EpPHI 1o yciaoBusM bXK/I.
17. TpaBmatusm. [lonoxxeHnue o nopsiike paccieloBaHus U yueTa
HECUACTHBIX CITy4acB Ha IPOU3BOICTBE.
18.Mexmynapogaoe cotpyaaudectBo B oomactu BXK/I u oxpaHsl
TpyAa.
19. Hayunsle u OpraHM3alMOHHO-TEXHUYECKHE 3a1a4d B
oonactu BXXI.
20.JIuxkBuganus nocneactsuii YC TeXHOTEHHOTO XapakTepa.
21. IlpodeccuonanbHpli OTOOpP Kak Mepa TOBBIIICHUS
06e30macHOCTH Tpy/a.
yMEThb BBIJIENATH CPEACTBA U 3anaua. CrpoeKkTupoBaTh 3alIUTHOE 3a3eMJICHHE

METOAbI ITOBBILLICHUA
0€e30IaCHOCTH U
JKOJIOTMYHOCTU
TEXHHUUYECKUX CPEJICTB U
TEXHOJIOTUYECKUX
TIPOIIECCOB

000pyIOBaHUs JTAOOPATOPUH, HAXOMAICHCS B | KIMMaTW4ecKoi
30He. 3a3eMisiiollee YCTPOWCTBO 3aritybsieHo Ha riayouHy 0,8 M.
I'pyHT — cyramuHOK. [[ysi BepTUKaNbHBIX 3a3eMIIMTENICH AIHHON [ =
3,0 M ucnonb30BaTh CTajbHbIE TPYOB! tuaMeTpoM d = 35 mm. s
COEIMHUTEINILHOH MOJIOCH! HCIOIb30BaTh CTAIBHYIO IIUHY CEYEHHEM
40 x 4 MM. 3azeMJIHTENH PACHOJOXKHUTH B pAf. VICTOYHHK TOKa
(tpancdopmartop) mormHOCTEI0O 40 KB'A momaer HampspkeHHE B
naboparopuro 400 B.
Pemenne

1.0mpeznenseM HOPMAaTUBHOE 3HAYEHHE COMPOTHBICHUS
3a3emsieHns Ry. B nomenieHun 1abopaTropuu 3JIEKTPOYCTaHOBKH
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JUISL KOTOPBIX HEOOXOMMO CIIPOCKTHPOBATH 3AIUTHOE 3a3EMIICHHE
pabortator npu HampspkeHuu 400 B, mosToMy OHHM OTHOCSTCS K
3eKTpoycTaHoBKaM — HampspkeHuem 101000 B.  Ilockombky
MOIHOCTh  TpaHchopmaropa Heemuka (40  kB-A), 710
COIPOTHUBIICHHE 3aIIMTHOTO 3a3eMJICHHS JJOJDKHO ObITh He Gosee 10
Om. R, =10 Om.

2. OnpenenyM pacuyeTHOE yJelbHOE CONPOTUBIIEHHE TPYHTA
Ppaca. 110 Tabmuie 5.1, 3Has TUI TPYHTA — CYTIIMHOK HAMIEM Pragn =
100 Om'M, mo Tabmune 5.2, 3Has KIMMaTHYeCKylo 30HY — I u ¢
y4eToM TuHa 3a3zeMiuTens — Y= 2, Y'=7. Ppacu = Praon = Y
PacueTHOE yZIEIBHOE CONPOTHBIECHWE BEPTHKAJILHBIX SJIEMEHTOB
3a3eMJISIIOIIET0 YCTPOUCTBA (CTepIKHEN) Ppacy = 100-2 = 200 Om-M
W JUIS TOPU3OHTAJIBHBIX 3JIEMEHTOB (I0JIOCHI) PSpaca = 100-7 = 700
Om M.

3. PaccunTaeM CONPOTHBICHUE OAWHOYHOIO
BEepTUKaJIbHOTO 3azemumrens R, modopmyme (5.1), 3HaA
IUaMeTp  CTepXKHS d=30mm=0,03 ™, JUTHHY
crepxkaal.=3M nH=0,8+3/2=23m™

4. YauThIBas HOPMY CONPOTHUBIICHHUS 3a3eMIICHUS Ry,
OTIpEeJIeTIMM YHUCII0 BEPTHKAIBHBIX 3a3emiuteneii mo ¢popmyie (5.2)

5. IlockonpKy B YCIOBMM 3aJaud HE JaH IUIaH, [Oe
HEOOXOAMMO pa3MeCTHTh 3a3eMIIIOIee YCTPOWCTBO, TPHUMEM
cliefylolee  JONYIIEHHe: pacCTOSHUE MEXAYy OIMHOYHBIMHU
3a3eMJIMTEISIMUA BO3bMEM JBa pa3a OoJIblIe UX JJIHHBL, T.€. S =2/ =
6 m. Torma, n = 2. Ilo Tabmuue 5.3, ¢ y4eToM pPacIOJIOKEHUS
3azemsmTened  — B pAl, Ko3((UIMEHT  WCIOJIb30BaHUA
BEPTUKAJIBbHBIX CTepxkHel 1 = 0,77.

6. Unciio BepTHKATBHBIX JIIEMEHTOB 3a3eMiuTens n; = 6/0,77 =
7,8 = 8 T (OKPYTTUM B OOJNBIIYI0O CTOPOHY AJISL HE IPEBBIIICHUS
HOPMAaTHBHOTO 3HAa4€HHs CONpoTuBIeHMs). I[lockombky IuiaH
pachonoXeHusl 3a3eMiIMTeNeld HE 3alaH, KOPPEKTUPOBATh UHUCIIO
BEPTHKAJIBHBIX 3JIEMEHTOB HEOOXOAUMOCTH HET, MOITOMY 712 = Hj =
8 mT. PaccuntaeM conpoTHBIEHUE COSIUHUTENBHON MOJIOCH! Ry TIO
¢dopmyinie (5.3) ¢ ydyeroM AJMHBI COEIMHMTENBHOM MOJOCH I, =
1,05-(8-1)-6 = 44,1 M, ee mmpunsl b = 40 mm =0,04 M U IIyOUHBI
3anoxenns H) = Hy=0,8 m
R’y = 29,59/0,8 = 37 Om. B nHamem ciaydae R, = 10 Om,
CJIE/IOBATENILHO pacyeT BepeH.
BoiBoa: IlapameTpbl 3a3eMIIMIOILIETO YCTPOMCTBA: BEPTUKAIbHBIE
JJeMeHTHl — TpyObl, auamerpoM 30 MM W [MHOW TO 3 M, B
KOJMYECTBE & INT. pPACHONOXKEHBI B psif. PaccrosHuMe MeExmy
BEPTHKAJIBHBIMU 3JIEMEHTaMH — 6 M. | OpH30HTaNbHBIN 3JIEMEHT —
nojoca, ceuenneM 40x4 wmM, guuHor 44,1 M. 3asemunstroniee
ycTpoiicTBO 3armyOimeHo Ha Tayomay 0,8 M. CompoTHBieHHE
3azemJsitoniero  ycerpovicrea 7,37 OM, 4YTO HE TpEBBIAET
HOpMaTuBHOTO 3HaueHus 10 Om.

BJIAACTH

croco0amMu OIICHUBAHHUS
3HAYUMOCTH BhIOOpa
MaTEepPHUAIIOB IS U3ACIIHHA
Pa3IMIHOTO Ha3HAYCHUS C
y4eTOoM
IKCIUTYaTallMOHHBIX
TpeOOBaHUI U OXpaHbI
OKpY’KaroUleil cpeasbl

JlabopaTopnas padorta Ne 3

Hccaenopanue  3pPeKTMBHOCTH  JAelCTBHS  3aLUMTHOIO
3a3eMJyIeHus

Henp paboTel — uccienoBaTh APPEKTHBHOCT JCHCTBHSA
3aIIUTHOTO 3a3€MJICHHS B AJIEKTPOYCTAHOBKAX, MUTAIOIIUXCS OT
JNeKTpuuecKkux cereil HampsbkermeM 1o 1000 B: tpexdasHoit
TPEXIPOBOAHON C HM30JMPOBAHHOW HEHTpaiblo;, Tpex(a3HOH
YETBIPEXIIPOBOJHOMN C TIIyX03a3€MJICHHOW HENTPAIbIO.

Conep:xanmne padoTbl

1. Onenutb 3¢GQPEeKTUBHOCTD NEWCTBHS 3aLIUTHOTO 3a3eMJICHUS B
JJIEKTPOYCTAHOBKAX, IUTAIOMIMXCS OT Tpex(a3HblX ceTed ¢
W30JIMPOBAHHON HEHTpaNbl0 W MHUTAIOMIMXCS OT TpeX(a3HbIX
YEeTBIPEXNPOBOJHBIX CETeH C TIIyX03a3eMJICHHOM HEWTpaibio
HanpsbkeHueM o 1000 B.

2. Ouenutb 3)(PEKTUBHOCTH NCHCTBUS 3ALIMTHOTO 3a3€MIICHUS B
CETH C M30JMPOBAHHON HEUTpasibiO IpU JBOMHOM 3aMbIKAHUM Ha
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3a3eMJICHHBIE KOPITyCa 3JIEKTPOYCTaHOBOK.

3. OnpenenuTs 3aBUCUMOCTh U3MEHEHHS HaPsKESHUS
MPUKOCHOBEHHMS P PA3JIMYHOM PACCTOSIHUM OT MecTa
HaXO0XJICHNS YEJIOBEKA JI0 3a3EeMITUTEIS.

Ilopsinox BeIOJHEHHS PA0OTHI

HccnenoBath 3 PeKTHBHOCTD IEHCTBHS 3aIIUTHOTO 3a-
3eMJICHHS B TpeX(Da3HOH ceTH ¢ H30JIMPOBaHHON HEUTPATIBIO.

1. M3omupoBaTh HEUTpaIh HCTOUHUKA ITUTAHUS — IEPEBECTH
nepeksroyarens S 1 B 1eBoe MojoKeHue.

2. Otxumounts N u PE - IpOBOJHUKH — IIEPEBECTH
nepekiogarenu S 3 u S 4 B HIKHee MOJI0XKEHNUE.

3. VYcTaHOBUTH 3HaUEHHE AaKTUBHBIX CONPOTUBICHUI
n3ossiuuy (azHbIX IPOBOIOB nepekiitouateneM S 18, paBHoe 5
KOM.

4. YOemurtscs, 4TO:

- mepexirodatenu S 8, S 14, 517,59, S 15 Haxonarcs B 1eBOM

TIOJIOXKEHHH;

- mepekrovaresb S 12 — B MOJIOKEHUN «BHU3Y,

- aBTOMaTH4ecKue BeiKItouarenn S 5 u .S 10 — B nonoxenuu 0,

- TepeKIrovaTesh amrnepmeTpa B mosnoxkeHnn « OTKIDy».

5. BKIIIOYMTH CTEHA — IIEPEBECTH BHIKIIOUaTENh S 2 B
NoJI0KEHHeE |, Ipy A TOM 3aroparoTcst JaMIibl Ha (ha3HBIX MTPOBOAAX.

6. [TogxrounTs dnekTpoycTaHoBKy 2 («Kopmyc 2») k cetn —

MePEeBECTH aBTOMATHUECKUH BhIKITI09aTens S 10 B momokenue |

7. muTtHpoBath 3ambikanue (asel B Ha «Kopmyc 2», HaxaB
Ha KHOTKY S 13.

8. YcraHoBUTH rHOKHE IPOBOJHUKH B THe3a «BXO/I» u
M3MEPHTH BOJIBTMETPOM clienytomue Hanpspkenus U (B):

- Hanpspkenue «Kopmyca 2» otHOCcHTeNnbpHO 3emin U (THe3ma X 2
u X 8);HanpshkeHne (Ppa3HBIX IPOBOJOB OTHOCUTENHHO 3eMin Uy,
Up, Uc (rHe3maX2m X 15;X2uX14; X2u X 13).

9.¥Yctpanuts 3ambikanue (asel Ha «Kopmyc 2», HakaB Ha
kHOTIKY «CBPOC) 1 ynepxuBas ee B TAKOM COCTOSIHUU HE MEHEE

20 c.

10. BBIKITIOYMTE CTEH — IEPEBECTH BHIKIIOUaTeNs S 2 B
nosioxkenue 0.

11. BeImonHUTH 3amuTHOE 3a3eMieHue. JlJis moAKIIoueHUs
KopIyca 2 K 3a3eMJISIOIEMY YCTPOMCTBY IepEeBECTH
nepekarydarens S 15 B npaBoe nonoxeHue.

12. Ilepexmrouarenem S 11 ycTaHOBUTH 3HaUeHUE
COTIPOTHUBIICHHUE 3a3eMJISIONIET0 yeTpoiicTBa R 32 =4 Om.

13. BKIIOYUTH CTEH] — IEPEBECTH BBHIKIIFOYATEIND S 2 B
nojoxenue I.

14 . ImutupoBath 3aMbikaane ¢a3sl Ha “Kopmyc 27, HaxaB Ha

KHOTIKY S 13.

15. Usmeputh BOIBTMETPOM cienyroniue Hanpsokenus U (B):

- HampspkeHue «Kopryca 2» otHocuTensHO 3emiu Uy (THe31a

X2uX38),

- HampspKeHHe (Ga3HBIX MIPOBOJOB OTHOCUTEIBHO 3EMITH
X2uX15X2uX14;X2uX13).

- HaNpsDKEHUS PUKOCHOBEHUS Upp TIPH Pa3IMYHBIX
paccTostHUSAX 110 3a3eMunTens (THe3ma X 8 m X 9; X 8u X 6; X8 u X
5). 16. YcTaHOBUTH MEPEKITIOYATENb aMIIepMeTpa B MOJoXKeHne A2
1 TIPOM3BECTH U3MEPEHHE TOKA 3aMBIKaHuUs [; (A) Ha 3eMITIO.

[Ipumeuanus:

a) MpU Iepexofie ¢ OJHOTO Mpezena U3MEPEHHUs aMIepMeTpa Ha
IOpyroii HEoOXOAMMO [OXHAATHCS YCTAHOBUBILIETOCS IIOKa3aHHA
npubopa;

0) mnpu M3MEPEHWsIX C [OMOIIbI0 UU(PPOBBIX NPUOOPOB
HaOmonaercs japed¢ mnocienHedl LUQpBl, MOITOMY B TaOIUILy
M3MEpEeHnl cliefyeT 3aHOCHTh CpelHee 3HaueHHE MOKa3aHWs IpH-
oopa.

17. IlepexitoyaTenb aMIepMeTpa IEPEBECTU B TIOJOKEHUE
«OTKJIy.
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18. Ycrpanuts 3ambikanne ¢as3sl Ha «Kopiryc 2», HaxxaB Ha
kHOTIKY «CBPOC).
19. BBIKITIOUNTE CTEH]T — IEPEBECTH BBHIKITIOUATEND S 2 B
nosioxkenue 0.

[IK-13- rOTOBHOCTBIO OIICHUBATh PUCKH M OIPEIEISITH MEpbl 10 00ECneYeHUI0 Oe30MacCHOCTH TEXHOJIOTHUECKHX

HPOIIECCOB
3HATh - OCHOBHBIE IIPAaBOBHIE, [lepedeHp TeopeTHYECKUX BOIIPOCOB K AK3aMEHY
HOPMaTHBHO-TEXHUYECKHE
Y OpraHU3aluOHHbIE
MepBI 110 00€CTICUCHHIO 1. OmnacHble U BpeIHBIC MPOU3BOACTBeHHEIC (pakTophsl (OBIID);
6e30MACHOCTH uX Kiaccu(UKaIus U UCTOYHUKN 00pa30BaHHUS.
MIPOIIECCOB
3. YUC npu mokapax; XapaKTepUCTHKa TOXApOB M OOBEKTOB IO
[10’KapHOM OIACHOCTH.
4. YnpasneHne oxpaHol okpykatomeil npupoanoi cpenst (OOC).
Tumer morutopuara. ['octer u Can [TuHer.
5.0kcnepTu3a U KOHTPOJIb 0E30MacHOCTH 000pYJOBaHMS M MaIlnH
Ha MPEANPHUATHH.
6.UC mpu B3pBIBax; YCIIOBHSI WX BO3HHKHOBEHUS H IMOPaKAIOIIHE
(haxTOpHI.
7. YnupaBneHue 0e30mMacHOCTBIO (0XpaHO) Tpyna Ha MPeaIpUsSTHH
(CYOT).
8. YcToiInBOCTh 00BEKTOB 3KOHOMUKH K MOpaKaomuM (hakTopam
qcC.
9. Bo3zpeiicTBue CHJIBHO IEHCTBYIOIIMX XHUMHYECKHX BEIIECTB
(CsB) Ha opranu3m uenoBeka. JleiicTBUS HacelIcHUS B 30HE
XUMHYECKOTO TIOPAYKEHHS.
10. DxcmepTh3a W KOHTPOJHh SKOOJOTHYHOCTH W 0O€30MacHOCTH
MPEANPUATHH.
11. Kpurepuu 6€301MacHOCTH YKOCUCTEM.
12. Texnorennbie YC XuUMHUECKOrO XxapakTepa C BbIOpocoM
omacHbIX xummdeckux BemectB (OXB) um CHIBHOICHCTBYFOIINX
soBUTHIX BemtecTB (CISB).
13.  UpesBbluailHble U 3KCTpEMalbHble  CHTyallUd;  HX
Kiaccu(uKanys 1 XapakKTepUCTHKH.
14. DKoIOTHYECKHH TMAaCIOPT MPOMBIIUICHHOTO MPEIPHUATHS
(TIpupomOTIONE30BaTENS).
15. 30HBI 3arpsa3HEHUS TPHU SACPHBIX aBapusAX, JO3BI OOTyYeHHS U
JIeficTBUS HAcENICHHUS MO 3aIIUTE OT pajnariH.
16. [Jexnapanus 0€30MaCHOCTH MPOMBIIUICHHOTO IIPOU3BOICTBA.
17. MexnyHapogHOE COTPYJHHYCCTBO B OOJACTH  OXpaHBI
OKpy>katomieit cpersl (mpuponsl), 'O u UC.
18. Texnorennsie UC pamuarimoHHOTO XapakTepa (paIualiOHHBIC
u sinepubie aBapun). Kimaccngukamus PA mo MAT'ATO.
19. BezomacrocTh MIPON3BOICTBEHHO-TEPPUTOPHUATBHBIX
KOMILIIEKCOB.
20. Onenka HeraTWBHBIX (akTopoB; nx HOpmupoBanwme (ITHK,
Iay).
21. T'ocymapcTBeHHast cHCTeMa MPEIYNPEKACHUS U JINKBHIAINN
YC (PCUC).
YMETh KOPpPEKTHO BBIpakaTh M | 3agaua Pacuer 3anyjneHus

apryMEeHTHPOBaHHO
00OCHOBBIBATH ITOJIOKEHUS

MPEIMETHOM 001acTH
3HAHUSA

IMomoOpare TUIOHmANb CEUCHHMS HYJICBOIO  IPOBOJA,
VIOBJICTBOPSIONIAS ~ YCIOBUIO  Cpa0aThblBaHHS  MaKCHMATBHOM
TOKOBOHM 3alllUTHI, PaCHpeeTUTeIBHOIO MIUTKAa J1abopaTtopuu, K
KOTOpoMy mojaBereHa auHus (amHoi / = 400 M) OT MOHIKAIOIIETo
tpanchopmaropa ¢ 10 kB mo 0,4 xB, momuOcThIO 400 XB-A,
coequaeHHe 00OMOTOK Y/Y,. IlapameTprr «da3el» -- HampsHKeHHE
220 B, muomans cedeHus nposojaa u3 Meau 12 mm2. Paccrosnue
Mexay npoBogHukamu JuHUH — 0,6 M. Ilapamerpsr ycrpoiicTBa
3anThl — TUIT AB, HOMHHAJIBHBIN TOK lyoy = 63 A.

Pemenue
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1. ComporuBneHue 0o0MOTOK  TpaHcdopmaropa Z;
ompenenuM 1o Tabnuie 5.6 3Has HampspkeHue TpaHchopmaTtopa
380 B (nmonmxkaromuii Tpancopmatop ¢ 10 kB 1o 0,4 xB),
momHocTh 400 KB*A u coeanHeHme OOMOTOK TpaHC(hOpMaTOpa
Y/Yu Z:=0,195.

2. o dopmyne (5.5), 3Has, 4T0 lyou =63 A,
paccuntaeM 3Ha4deHHE TOKa [ (1 AB HOMHHATBHBIM TOKOM IO
100 A ko3¢ dumment kpatHocT Toka cocrasisier 1,4). Torna, I, =
63-1,4=288,2 A.

3. IlnoTHOCTh TOKa B  HYJCBOM MPOBOIHHUKE Iy
paccuntaem mno ¢Qopmyne (5.6), BbIOMpas IUIOLIA[b CEUCHHS
HyleBoro nposoga 160 MM?> (IOMHI O HEOOXOJMMOCTH
obecnieyeHns iy ot 0,5 A/MM? 10 2 A/MM?, ecu He TIOTIaIaeM B 9TOT
JMana3oH, TO HEO0OXOJMMO KOPPEKTHPOBaTh BBIOOD ILIOMIAIM
CeueHHMs HYNEBOro mpoBoja). iy = 88,2/160 = 0,55 A/mm?,
CJIEJIOBATEIFHO  MEHSATh  BBHIOPAHHYIO  IUIOINAAb  CCYCHHUS
HEOOXOIUMOCTH HET.

4. Ormpenenum 1o Tadbmuie 5.7 3HaYSHHA 7| U X1 (BBIOHpast
MEHbIIIee 3HAYCHHE Iy U3 TAOIHIIBL: HAIPUMED, B HAIIIEM CITy4ae
BEIOHpaeM iy = 0,5 A/MM?): r1 = 2,28 OM/km 1 x; = 1,37 OM/KM.

5. PaccunraeM 3HaueHUs aKTUBHOIO Ry M BHYTPEHHETO
WHIYKTUBHOTO X,  CONPOTHBJICHUS HYJEBOIO  IMPOBOJHUKA
nozictasiisisi B opmyiisl (5.7) u (5.8) IIHHY JIMHUM B KUJIOMETPAX:

R,=2280,4=09120mu X, =1,37-0,4 = 0,548 Om.

6. Onpenenm 1o popmyre (5.9) akTHBHOE CONPOTHBIICHHE
(ha3zHOTO MPOBOJHMKA Ry TpH 3aJaHHBIX 3HAUeHHsIX [ = 400 M u S¢
=12 mm2 c yuerom p = 0,018 Om-MM2/M AJ1s1 METHOTO ITPOBOJAA.

7. IIposepum ycnosue (5.11) 1,06 <2 - 0,6, BunHO, 4TO
YCIIOBHE BHITIONHSAETCS (B CITydae,ecii OHO HE BBIITOJIHSACTCS,
HEOOXOANMO U3MEHHTH IIJIOIIAAb CEYCHUS HYJIEBOTO IIPOBOJIA).

8. IIposepum ycmosue (5.15). I, = 191,44 A > I, = 88,2 A,
CJICZIOBATENILHO YCJIOBHE BBINOJIHIETCS M 3alUTa 00ECHEeUNBACTCH.
Ecnu ycioBue He BBHINOJIHAETCSA, HEOOXOIUMO MOBTOPUTH PacueT C
JpYyTOH MJIOIAABI0 CEYEHHs HyJIEBOTO IIPOBOJA.

BriBox B pesynberare pacuera onpeneneHa HeoOxoaumast IIOMAAb
ceueHMsl HyJIEBOro ImpoBoga Sy= 160 MM?, KoTopas 0OecIedyuT
cpabaThIBaHUE aBTOMATHYECKOTO BBIKIIIOYATEIIS.

BJIAACTH

croco0amMu OLlEHUBaHUS
PHCKOB U OIPEIEICHHS
Mep 1o 00eCTeueHHIo
0€e30macHOCTH
TEXHOJIOTUYECKHUX
TIPOIIECCOB

Jlabopatopnas pabota Ne 4

HccnenoBanue 3pPeKTUBHOCTH ACiiCTBUA 3aHY 1EHUS

Lenp pabotel — wucciaenoBate 3(M(HEKTHBHOCTh  ACHCTBUSA
3aHyJIeHHs B Tpex(pa3HOW  YETHIPEXIPOBOJHOH CETH C
TITyX03a3eMIICHHOH HelTpanpo HanpsbkeHneM 1o 1000 B.

Copep:xanue padoThI
1. Ouenuth 3¢ HEeKTUBHOCTD ACHCTBUS 3aHYJICHUS B CETH Oe3
MOBTOPHOTO 3a3eMJICHHUS HYJIEBOTO 3aIllIMTHOTO POBOIHUKA (PE-
MIPOBOTHUKA).
2. Onenuts 3 (peKTUBHOCTD NEHCTBUS 3aHYJICHUS B CETH C
MMOBTOPHBIM 3a3eMiieHne PE-TTpOBOIHUKA.
3. Ouenuth 3GGEKTUBHOCTh  HUCIOJB30BAHUS  [TOBTOPHOTO
3a3emiieHHss PE- NpOBOJHMKA MPHU €ro OOphIBE M 3aMbIKaHUU (ha3bl
Ha KOPILyC 32 MECTOM 00pbIBa
Ilopsinok BHINOJHEHUA PadOThI
OnpenenuTs B cioydae MPUMEHEHHS 3aHYICHHUS W 3aMbIKaHHS

(azpl Ha KOpPIYyC JJIEKTPOYCTAHOBKH BpeMs CpadaThIBaHUS
ABTOMATHYECKUX BBIKIIIOUATENEH (aBTOMATOB 3aIIUTHI) U BEITMUNHY
TOKa KOPOTKOTO 3aMbIKaHHWA NPH PA3TUYHOM CONPOTHUBICHHUU B
3JIEKTPUUECKOH 1enu «da3a-HeuTpaiby.

1. 3a3eMIUTh HEUTPATh UCTOYHUKA TTUTAHUS — TIEPEBECTH
nepexiovaress S |
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B IIPaBOE MOJIOXKEHHE.

2. Nogxmrounts N 1 PE-TIPOBOJHUKH K UCTOYHUKY MUTAHUS —
pyKosATKH nepexitodarenert S 3, S 4, S 12 nepeBectu B BepxHee
MOJIOKEHHE.

3. INoakmrounTh KOpITyca 3MeKTPOyCcTaHOBOK 1 u 2 k PE-
MIPOBOJHUKY — MEPEBECTH PYKOSITKHU NepekitoyaTeneid S 8 u S 14 B
IpaBOE MOJIOKEHHE.

4. Yoemutbcs, uto nepexiarodatend S 9, S 15, S 17 — B teBom
TIOJIO’KEHHH.

5. BKITIOUHTE CTEHA — IIepEeBECTH BBHIKITIOUATEND S 2 B OJ0KeHue [.
6. [TogKIFOUNTH KOPITyCa AIEKTPOYCTAaHOBOK | M 2 K ceTH —
TIEPEeBECTH aBTO-MaThI 3amuThHl S 5 1 S 10 B monoxenue 1.

7. llepexmnrouateneM S 6 YCTaHOBHTH 3HaU€HHE AIIEKTPHUECKOTO
COTIPOTHUBIICHUS HYJIEBOTO 3alIUTHOTO poBoaHuKa Rpg = 0,1 OM u
MEPEXOAHOTO CONMPOTHBICHUA MeXAy (azoil xopmycom R, = 0,1
Owm.

8. YcraHOBUTH NepeKitoyarenb aMIepMeTpa B rmojoxenue Al.

9. muTHpoBatk 3ambikanue $asel B Ha «Koprmyc 2», HaxaB Ha
KHOIKY S 13.

10. TIpom3BectH Hu3MepeHHME BpPEMEHM CpadaThIBaHMS aBTOMAara
3aLIMUTHI Tep (MC) M TOKA KOPOTKOTO 3aMBIKaHHS [i; (A) C IOMOIIBIO
MHJUINCEKYHIOMEPa U aMIIEpMETPA COOTBETCTBEHHO

11. Ycrpanuts 3ambikanue Ha «Kopmyc 2», HakaB Ha KHOTIKY
«CBPOC».

12. TTonkimo9nTh 3MeKTpoycTaHoBKY 2 («Kopmyc 2») x cetn —
nepeBecTH BoIkIodaTens S 10 B mooxkenune [

13. YcTaHoBUTH MOCIIEIOBATENBHO NEpeKiodareneM S 6 3HadeHus
Rpg = 0,2; 0,5 OM, COOTBETCTBEHHO IPOU3BECTH H3MEPECHUS
BpPEMEHU CpadaThlBaHMsI aBTOMAara 3allMThl U TOKa KOPOTKOTO
3aMbIKaHMs aHaJIoruyHo 1. 9, 10, 11, 12.

14. Ycrpanuts 3ambikanue Ha «Kopnyc 2», HakaB Ha KHOIIKY
«CBPOC».

15. Mopkimo9nTh 3MEKTPOyCcTaHOBKY 2 «Koprmyc 2» k cetu —
nepeBecTH BeIKtodareis S 10 B monoxenue 1.

16. YcTaHOBUTH 3HAUEHHE COMPOTUBICHUS Rpp, paBHOE 0,2 OM.

17. IlocegoBaTensHO NepekirodaTenieM S 16 yCTaHOBUTH 3HAUCHHE
MEPEXOJHOTO COMPOTUBIICHUS MEXAy (Ha3oi M KOPIycoM Rpep = 0;
0,1; 0,5 OM 1 U3MepuTh BpeMs cpabaThIBaHUSI aBTOMATa 3aIUTHI U
BEITMYMHBI TOKa KOPOTKOT'O 3aMbIKaHUS B COOTBETCTBUHU C TL.II. 9, 10,
11, 12.

18. Ycrpanuts 3ambikanue Ha «Kopmyc 2», HakaB Ha KHOTIKY
«CBPOC».

19.BBIKITIOYUTD CTEH — IEPEBECTH BHIKIIOUATEND S 2 B MOJIOKEHUE
0.

0) Ilopsimoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTeCTAllUU, IMOKA3aTeJIu M KPUTEPHH
OlLlCHNBAHMS:

[IpomexxyTouHasi aTTecTalsl MO TUCUUILIMHE «be30MacHOCTh KU3HEAEATEIbHOCTHY BKIIIOYAET
TEOPETHUYECKUE BOINPOCH M IMPAKTHUYECKOE 3aJaHue, IO3BOJIIOIIME OLEHUTh YPOBEHb YCBOEHHUS
00y4JarOIUMUCS 3HAHUH, BBISBUTH CTETICHh CHOPMUPOBAHHOCTH YMEHUW U BIIaJICHUHN, IPOBOJAUTCS B
dopme nsKk3ameHa. g yCHEIIHOTO MPOXOXKIEHHUS HK3aMEHa  CTYJEHT JOJDKEH KaueCTBEHHO
MOJATOTOBUTBCS K J1a00OpaTOPHO- MPAKTUYECKUM 3aHATHSIM, a Ha CECCHH, B XOJe 3aHATUI
MPOJEMOHCTPUPOBaTh CBOM 3HaHUS. CTyAeHThI, HE TIOKa3aBIIMEe 3HAHUN Ha  JabOpaTopHO-
MPAKTUYECKUX 3aHATHSIX MOTYT OBITh HE JOMYyIIEHB A0 SK3aMeHa W JOJKHBI OTYHUTATHCS B
WHAMBUAYATbHOM TMOpSAKE. DK3aMeH MO JaHHOM TUCIUIUIMHE MPOBOJUTCS B YCTHOM (opme Mo
HK3aMEHAIMOHHBIM OWJIeTaM, KaKIbId U3 KOTOPBIX BKIIOUYAET JBa TEOPETHUECKHUX BOMPOCA U OJHO
MIPaKTUYECKOE 3a/IaHHE.
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Iloka3aTeu U KPUTEPUH OLIEHMBAHUS IK3aMeHa:

- Ha OICHKY «OTJMYHO» (5 Oa/ioB) — OOYyYaroIIUICS JEMOHCTPHUPYET BBICOKHI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITCTCHIINH, BCECTOPOHHEE, CHCTEMAaTHIEeCKoe U TITyOoKoe 3HaHUE YIeOHOTO
MaTepuasia, CBOOOJHO BBINMOJHSACT TPAKTHUECKUE 3alaHusl, CBOOOIHO OINEpPHPYET 3HAHUSIMH,
YMCHUAMHU, TIPUMCHACT UX B CUTyallUH MHOBBIIIIEHHON CII0KHOCTH.

- Ha OIIGHKYy «Xopomo» (4 Oamia) - oOydYarolmMiics IEMOHCTPUPYET CPEIHUI YPOBEHBb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHI/Iﬁ, OCHOBHBIC 3HAHWA, YMCHHA OCBOCHBI, HO JOITYCKAarOTCsA
HE3HAYUTENILHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHUS NMPU AHATMTUYCCKUX OIEpalusiX, MEePeHOCEe
3HAaHUHU U YMGHI/II\/JI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallH.

- Ha OIICHKY «yIOBJIETBOPHUTEJIbHO» (3 Oayia) - o0ydyaromuics IEMOHCTPUPYET MOPOTOBBI
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMI: B XOJI¢ KOHTPOJBHBIX MEPOIPHSITHHA IOITYCKAIOTCS
ONMIMOKH, TPOSIBJIIETCS OTCYTCTBHE OTICJIBHBIX 3HAHWW, YMEHHH, HAaBBIKOB, OOyYaroIIuiics
HCIBITBIBACT 3HAYWUTCIBHBIC 3aTPYAHCHUA IIPpHU OICPUPOBAHHMU 3HAHHUAMHU U YMCHHUAMHU IIPpU HX
MIEPEHOCE HAa HOBBIC CUTYAITUH.

- HA OLIEHKY «HeYyJAOBJIETBOPUTEJbHO» (2 Oanna) - oOyJaromuiics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYeCKOro MarepHala, JOMYCKaeT CyIIeCTBEHHBIC OMMOKU, HE MOXET MOKa3aTh
HHTCJICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3a71a4.

- Ha OLICHKY «HEeY0BJeTBOPUTEIbLHO» (1 Gamn) - o0yyaronuiicss He MOKET MMOKa3aTh 3HAHUS Ha
YPOBHC BOCIHPOU3BCACHHUA U O6”I)$ICH6HI/I$I I/IH(l)OpMaIII/II/I, HC MOXCT IMOKa3aTb HWHTCJIJICKTYAJIbHBIC
HABBIKU PELICHHS MPOCTHIX 3a]1a4.

8. YueOHO-MeTOoaMUYecKoe M HH(POpMALMOHHOE 0O0ecneYeHHe TUCIMIINHBI

a) OcHoenas IATEpaTypa:
1. be3onacHOCTh KU3HENEATENBHOCTH JJIsl TEXHMUYECKUX HamnpasieHud. Kypc nexuunit

[OnexTponHslii pecype] : yueOnoe mocodue / [A. 1O. [leparunckuii, O. b. bodposa, O. IO.
Wnbuna u ap.] ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anextpon. ont. auck (CD-ROM)
Pexxumpocryna:
https://magtu.informsystema.ru/uploader/fileUpload7name=3364.pdf&show=dcatalogues/1/1
139118/3364.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-0969-4.

2. Bypkapt, M. M. be30omacHOCTb )KU3HEACSITEIILHOCTH [ DIEKTPOHHBIN pecypc] : mpakTukym / M.
M. Bypxkapt ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 sanexrpon. ont. nuck (CD-ROM). - Pexxum
JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1278.pdf&show=dcatalogues/1/1123473/
1278.pdt&view=true. - MakpoOOBEKT.

0) lomotHUTEILHASI JIUTEpaTypa:

1. boOpoa, O. b. be3omacHOCTh KU3HEACATECILHOCTH [DJNEKTPOHHBIH pecypc|: ydeOHO-
metonudeckoe nocodue / O. b. boo6posa, T. B. Ceupunosa ; MI'TY. - Maruutoropck : MI'TY, 2017.
- 1 JJIEKTPOH. OIT. JIICK (CD-ROM). - Pexnm JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3365.pdf&show=dcatalogues/1/1139120/
3365.pdf&view=true. - Makpoo0sekT. - ISBN 978-5-9967-0970-0.

B) MeTtoanyecKkue yKa3aHusi:

1. be3zonacHOCTh JKU3HENEATENBHOCTH [DJIEKTPOHHBIA pecypc]: METOIWYECKHE YKa3aHUs IO
BBHITIOJTHEHHUIO JTA0OPATOPHBIX paboT Mo AMCHUIIIMHE «be30macHOCTh KHU3HEACSITENbHOCTU» IS
crynentoB HanpasieHus 13.03.02 «DnekTposHepreTrKa U AIEKTPOTEXHUKa» BceX GpopM oOydeHus /
coct. E. A. Kunkuna ; MI'TY ; Benopeuxuit punuan. - b. m., b. r. - 1 anekrpon. onr. auck (CD-
ROM). - Pexnm JOCTyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3099.pdf&show=dcatalogues/1/1135487/
3099.pdf&view=true. - MakpooOBEKT

2) Ilpozpammnoe obecneuenue u Hnmepnem-pecypcoi:

HaumenoBan Ne moroBopa Cpox JIEUCTBUS
ue [10 JINLIEH3UU
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MS K-171-09 ot 18.10.2009 beccpouno
Windows 7
MS Office K-171-09 ot 18.10.2009 beccpouno
2007
7Zip CBOOOIHO beccpouHo
PacIpoCTpaHsIeEMOe

1. MexnynaponHas crpaBodnas cucreMa«Ilonmpem»polpred.com orpacie «O6pa3oBanue U HayKka B
P® u 3a py6exom». —URL:http://education.polpred.com/.

2. Hamwmonampaas wWH()OPMAIMOHHO-aHAIUTHYCCKAs CHCTeMa — POCCHHCKHMN WHIEGKC HAyJIHOTO

unutupoBanus (PUHIL).-URL: https:elibrary.ru/project risc.asp.

INouckoBas cucrema Axanemust Google. - URL:https://scholar.google.ru/.

4. HWudopmammonHas cuctemMa — EjWHOE OKHO J0CTyma K HWH(POPMAIMOHHBIM pecypcaM. —
URL:https://window.edu.ru/.

W

9.MaTepuajbHO-TeXHUYECKOe o0ecnevyeHue TUCIUIIIMHBI
Mamepuanbro-mexuuyeckoe obecneuerue OUCYUNTUHBL BKIOYAC:

Tun u Ha3BaHME ayAUTOPUU OcHaleHue ay IMTOpuu
YyebOusie 3aHSATHS I MynbTUMeUHBIE CPEACTBA XpPAaHEHUS, Nepeaayud M
MPOBEJCHUS 3aHATUI JIEKIIMOHHOTO | MPeACTaBIeHUS MHPOPMAITUU
THIIA
VYuebHas  ayauTopus IS Jlabopatopus BXKJI ¢ xommiuexkToM 00Opya0BaHus,
MPOBECHMS JJA0OPATOPHBIX PaboT HarJSIIHBIE TOCOOUS 110 AUCILIUIUINHE
VYuebHas  ayauTopus IS [lepconanbubie KommbioTepbl ¢ makerom MSOffice,

MIPOBECHUS 3aHATUN, TPYNIOBBIX WU | BBIXOJOM B VIHTEpHET M € JOCTYIOM B 3IIEKTPOHHYIO
VHJIUBUYaTbHBIX KOHCYJIbTaIui, | ”HPOPMAIIOHHO-00pa30BaTEIBHYIO CPEILy

TEKYILEro KOHTPOJIA u
MIPOMEKYTOYHOMN aTTECTALIMU

[Tomerienue ISt [lepconanbuble KoMmbioTepbl ¢ makerom MSOffice,
CaMOCTOSTEIIbHOM paboThI | BBIXOIOM B WHTEpHET M C JOCTYIOM B 3JEKTPOHHYIO
00yyaromuxcs MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpey

[Tomemienne s XpaHeHUS H Crennaxu, celdsn JUIsL  XpaHEeHUs y4yeOHOro
npoQUIAKTUIECKOTO OO0CITyKUBaHUS | 000PYIOBaHMs, Y4eOHO-HATNAOHBIX MOCOOMH U y4yeOHO-
y4eOHOTr0 000pYyTOBAHUS METOAMYECKON TOKYMEHTAIUH
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