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JIveT perveTpany HiMeHeHHIH H 1010/ THEHHI

Ne Paznen PIIJT Kparkoe Jara, TTonnuch 3aB.
n/n (Moymst) CO/ICPKAHHE H3MSHEHHS Ne Kadeapoi
/monoHeHus NPOTOKOJIA
3ace/laHus
Kadepsl

1 | 8 VueGHo- AxTyamasanus yueGHo- 24.10.2018 @—«-’L—;j‘f
METOJHYESCKOE H METOIHYECKOr0 H Ne2 A
HHpOpMaITHOHHOE | HHPOPMATIHOHHOTO
obecreueHue obecreueHHs
JIHCITHILIHHBI JIHCIHILIHHBI
(MoxyLT)

2 | 8. YuebGHo- AxTyanmzanus yqebHo- 3.09.2019 é’—t_:::_?
METOHYECKOE H METOHYECKOTO H Nel T
uHopMalHoHHOe | HHPOPMAIIHOHHOTO
obecreuenue obecneueHus
JHCITHTLTHHE JIHCITHILTHHBI
(Moytyst)

3 | 8. YueGuo- AxTyanmmszanus yueGHo- 3.09.2020 6;1":—/":,_7
METOIHIECKOE H METO/IHIECKOTO H Nel i
uHpopMalnonHoe | HHPOPMAIIHOHHOTO
obecreuenune obecredeHHs
JIHCIHILTHHLI JIMCIHILIHHBI

(Mo/tyIist)




1. Ilesiu ocBOeHUsA AMCHMILUIUHBI (MOAYJIA)

LlensMu  oCBOeHMSI  JUCLMIUIMHBI ~ «be30MacHOCTb  JKU3HEJEesITeIbHOCTU»  SIBISIETCS
(dopMupoBaHUe y CcCreldanucTa MUPOBO33DeHHsT O Hepa3phiBHOM eAUHCTBe 3(hdeKTUBHOM
nipodhecCUOHATBFHON /IeATeIbHOCTH M 0€30MacHOCTH uesioBeKa, UYTO TapaHTHUPyeT COXpaHeHHe
30pOBbsi M PpabOTOCIIOCOOHOCTH uYesioBeKa, TMOBBIIIAeT 3(hGHEKTUBHOCTh JEWCTBUN B
3KCTPeMaJIbHbIX YCIOBUSIX.

3ajaun JUCLUIUTMHBI — JIaTh CTel[dajrCcTaM TeopeThUuecKre 3HaHUsI U TIPaKTUYeCcKre

HABbIKU, He0bXx00uMble O/A:

Co371aHUsI KOM(OPTHOTO ¥ COOTBETCTBYIOILIEI0 HOPMATUBHBIM IapaMeTpaM COCTOSIHUSI CPeJibl
obuTtaHus Ha paboyrx MecTax NPOW3BO/ICTBEHHOMN Cpe/ibl, B OBITY M 30HaX OT/bIXa Ue/iOBeKa;
u7leHTU(UKAIUK OTIaCHBIX W BpeJHBIX (DaKTOPOB Cpefbl OOMTAaHHS eCTeCTBEHHOI'O, TeXHO-
TeHHOI'0 ¥ @aHTPOIIOTeHHOT'0 NIPOMCXOXK/IeHUS;

pa3paboTKy M peanu3alM TeXHUUECKMX M OpPraHM3allMOHHBIX Mep 3allliThl YesoBeKa U
cpezibl 0OMTaHMS OT OTIACHBIX U BPeAHBIX (DAKTOPOB M HETATUBHBIX BO3ZEHCTBUN;
NPOEKTUPOBAHUS U 3KCIUTyaTalldyd TeXHWKH, TEeXHOJOIMUeCKUX IPOLiecCOB, NMPOU3BOJCTB U
JIPyrux OOBEKTOB SKOHOMHMKHM B COOTBETCTBUM C TpeboBaHUsMU 0e30MacHOCTH U 3KOJOo-
TUYHOCTY;

obecrieueHre yCTOMUMBOCTH (DYHKLIMOHUPOBAHUSI OOBEKTOB SKOHOMHMKM B HOPMAajbHBIX U
ype3BblUalHbIX CUTYaLUsX;

NPUHATYA 3(P(QEeKTUBHBIX pellleHUH I10 3allyUTe IPOU3BO/CTBEHHOr0 NlepcoHaa U Hacesle-HUs
OT BO3MOXXHBIX TIOCTeJCTBUM aBapWi, KaTtacTpod, CTUXUMHBIX OeJCTBUM M TIpUMeHe-HUs
3ampeleHHbIX BOEHHBIX Cpe/CTB MOPa)KeHUsl, a TakKe MPUHATHUS Mep MO0 JMKBUAALMU UX
TI0C/Ie/ICTBUM;

MIPOrHO3UPOBAHUS Pa3BUTHSI HETaTUBHBIX BO3ZeCTBUM U OLIEHKU MX MOC/Ie[CTBUN

2. MecTo AMCIUIUIMHBI (MOAY/Is]) B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbI
MOATrOTOBKH 0aKasiaBpa

JucnuminHa «be30macHOCTh »KU3HEIeATeIbHOCTH» BXOAMT B 0a30Byl0 uvacthb 0s10ka (B5.1.5.08)
o0pa3oBarTe/IbHOM MPOrpaMMbI 10 HaNMpaB/JIeHUI MoAroroBku 22.03.02 Metanyprusi.
Iy w3yueHUsT AMCLUTUTMHBI HeOOXOJWUMBbI 3HaHUS (YMeHWs], HaBbIKH), C(OPMHPDOBAHHbIE B
pe3y/bTaTe u3yueHusi «MareMaTUKu», « JKOJIOTUN», «DUUKU», « XUMHUN».
3HaHWs (yMeHUs, HaBbIKH), TIOJyueHHble TIPU W3YUYeHWHM [JaHHBIX AWCLUIUIUH, OyayT
HeoOXOJUMBI TP OCBOEHUHW AMCLUILIMHBI «be30macHOCTb >KU3He[esTeIbHOCTU» W UTOTOBOM
roCyJapCTBEHHOU aTTeCTaLUH.
3. Komnerennuu odyuaromerocsi, opMupyemsbie B pe3y/bTaTe 0CBOeHHUs
AVCLUIVITMHBI(MO/Y/Is1) ¥ TJIAHUPYeMble pe3y/IbTaThl 00yJYeHust
B pe3y/sibTaTe 0CBOeHUsA JUCHMILVIMHBI (Moy/is1) «be30racHOCTb )KU3He[eATeTbHOCTU»
00yJarmmiics J0/DKeH 00/1aaTh CJIeyIIHUMH KOMIIeTeHHUAMH:

CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ysibTaThl 00yUueHus
KOMITEeTeHLINN
OK-8 — TrOTOBHOCTBIO I10/1b30BaThCsl OCHOBHBIMHA MeTOJAMM 3alljUThl IPOM3BO/CTBEHHOIO

repcoHasna M HacejeHWss OT BO3MOXKHBIX IIOC/JE[CTBUI: aBapui, KaTacTpod, CTUXMMHBIX
OeCTBUM

3HaTh: - OCHOBBI B3aMMO/IEHICTBUS YeI0BeKa CO CPefioil 00MTaHMS;
- BHellIHUe (aKTOpbI U XapaKTep X BO3/IeMCTBUS Ha OpPraHU3M;
YMeTs: - iproOpeTaTh 3HaHUS B TIPeIMETHOM 00/1acTy;

- yMeeTb OOBSACHSITH HEOOXOJUMOCTh 3allMThl OT OMACHOCTEN TeXHUUYECKUX
CUCTEM Y TIPOU3BO/ICTBEHHBIX MPOLIECCOB
BageTs: - B/IaJIeTh TEPMUHOJIOTHEH MpeMEeTHOM 00/1aCTH 3HAHUS,




CTpyKTypHbII
5/IeMEeHT [TnaHupyeMble pe3y/ibTaThl 00yUeHus
KOMITeTEeHL[U

- criocobamMu peanM3aliii MepONpHUsATHI Mo obecrieyeHH0 Mep 0e301aCHOCTH

OIIK — 5 cN0oCOBHOCTbIO nPpMMeHATb B I'Ip8KTI/I‘-I€CKOI7I n0edaTesibHOCTU NPpUHUUMbI
PaunoHaJIbHOIo MCrnoJib30BaHNA nPUPOAOHbIX pecypcoB 7 3allnNThbI

OKpYy>XatoLen cpeabl

3HaTh: - TeopeTUYeCKMe OCHOBbI U  MeXaHU3Mbl  palMOHaJbHOTO
TIPUPO/I0NI0/Ib30BaHusI

Ymerts: - OOBSICHSTb HEOOXOAMMOCTH TPUPOAOOXPAHHBIX MEPOTPUATHA B
NIPOMBILIEHHOM TPOM3BOJACTBE W [IPYTUX BHJAX XO3SMCTBEHHOMN
JlesITeIbHOCTH

Bnagers: - MeTO/laMH IT03HaHUS 3aKOHOMEPHOCTe! pa3BUTHS,

B3aMMO/IeMCTBHUS Ye/I0BeKa U TeXHUYECKUX CUCTeM;

- METO/IJaMHU yTIpaBjieHusi 6€30T1aCHOCTBIO KU3HeJesITeTbHOCTH

MK-12 - cnocoBHOCTLIO OCYLLECTBNATL BbI6Op MaTepunasnoB Oaa U3gennmn
Pa3/INYHOr0 Ha3HaYeHUs C YY4eTOM 3KCMyaTauWOHHbIX TpeboBaHU ©
OXpPaHbl OKpY>XakLlen cpenbl

3HaATb OCHOBHbIE CpeACTBa W METOAbI TIOBBIIIEHHA Oe3omacHOCTH U
SKOJIOTMYHOCTH TeEXHHYECKHX CPeiICTB M TEXHOJIOTHUECKHX IIpOoLecCoB

YMEeTb BblOeJIATb cpeacrtBa MW MeTOAbl IIOBBILLIEHUA 0e30IMacHOCTH U
SKOJIOTUYHOCTH TeEXHHUYECKHUX CPeCTB M TEXHOJIOTUUECKHX ITPOLeCcCOB

BJladeThb crnocobamu oueHunBaHNMA 3HAa4YNMMOCTU Bbl60pa

MaTepuasoB ANS WU34eNNA Pa3fIMYHOro Ha3Ha4vyeHusa C
y4eTOM 3KCrJlyaTauMoHHbIX TpeboBaHUM U OXpaHbl
OKpYy>XatoLen cpeabl

MK-13- roToBHOCTbIO OLEHWMBaATb PUCKM W onpenenAaTb Mepbl Mo
obecne4yeHunio 6e30nacHOCTN TEXHOJIOrNYECKMX NPOLLECCOB

3HATb - OCHOBHbIE IIPABOBELIE, HOPMAaTUBHO-TeXHUYECKHE u
ODraHu3allMOHHEIe
Mepbl N0 obecnevyeHnto 6e30MacHOCTN TEXHOOrNYECKMX
npoueccos

yMeTb - KOPPEKTHO Bblpa>KaTb 7 aprymeHTunpoBaHHO

000CHOBbIBATb MONIOXKEHNSA
npegmMmeTHon 06nacTn 3HaHUS

BJlageTb - cnocobamMm oUEHMBAHMNA PUCKOB N onpeaenieHns Mep
no obecnevyeHntw 6He30NaCcHOCTUM  TexXHOJZIOrN4YeCcKmnx
npoL.eccos

4 CTpyKTYypa M cojep)kaHue AVCHMILIMHBI (MOY/Is1)

OOuas TPyA0eMKOCTh JUCIHUIUIAHBI COCTaB/IsAeT 4 3aueTHBIX eUHULBI 144 aka/j. yacoB,
B TOM YHCJIe:

KOHTaKTHasi paboTa — 55 akaji. 4acos;

- ayauropHas - 51 akaj. yacos;

- BHeayJuUTOpHas - 4 aka/l. 4yacos;

- camocrosiTesibHasA paboTta — 53,3 akaj. yacoB
- TOJArOTOBKA K 3K3aMeHy — 35,7 aKa/|. 4aCcoB



Pazgen/ Tema AyputopHas Bu camocTosiTesibHOM ®dopma =
AUCLUIIIAHBL KOHTaKkTHas | © paboTsl TeKyIL[ero i <
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1.Pazpen
[TprurHbI
BO3HUKOBEHUS
yueHust 0
He3omacHoCTH
JKU3HeZlesITeTbHOCTH
1.1.YenoBek u cpega | 4 2 1 4 CaMocTosTeNbHOE U3yueHne | YCTHBIN OK-8-
06UTaHUs yueOHOM 1 HayuHOM orpoc 3yB,
JITepaTyphl OITK-5-
3yB, IIK-
12-3yB,
K -13-
3yB
1.2. Mectro u pomb | 4 2 1 4 [MToaroroBka K yaboparopHoi | Bemonnen | OK-8-yB,
sHanuii o BXKI B pabore To TeMe: | ue U | OTIK-5-
COBPEMEHHOM MHpe «MccnenoBanue 3a1uTa yB, IIK-
s¢ddekTUBHOCTH  JelicTBus | sabopatop 12-y8
00111e00MeHHO HOI ’
MeXaHM4YeCKOW BeHTH/ISILIAK » | paboThI MK -13-
VB
Wroro no pasgeny 4 2 8
2.Pa3nen YueHue o
Ge3ormacHoOCTH
JKU3He/IeATe/IbHOCTH
2.1. OcHoBeI | 4 2 1 4 CamocrositenbHoe u3yuyeHue | TectupoBa | OK-8-
B3aUMO/IeHCTBHS yuebHOMH u HayuHOU | HUe 3yB,
yesOBEKa CO Cpejioi JTepaTypel OIIK-5-
oburtaHus 3yB, IIK-
12-3yB,
MK-13-
3yB
2.2. OnacHOCTHU U UX 4 2 1 4 IMoaroroBka K jaboparopHoii | Bemonnen | OK-8-ys,
KJ1accupuKarys pabote o Teme: | ue u OITK-5-
«HccnenosaHue SannTa ye, IIK-
. naboparop 12-ve
3(peKTUBHOCTH  JEHCTBUA | yoif ¥B,
3aI[UTHOTO 3a3eM/ICHUS» paboThI 1IK-13-yB
Wroro no pasgeny 2 2
4 |2 8
3 OnacHoctu
TexHoChepshI.




Pazgen/ Tema AyputopHas Bup camocTosiTeibHOM dopma =
AACLHUTITAHBI KOHTaKTHasi | © paboThl TeKylllero i <
paGota \CSU KOHTPOJIst E’ =
( B akag. yacax) ;* yCIrieBaemMo 2 E
a z - CTH o 3 E
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3.1.McTouHuKM IMogroToBKa K KOHTpO/ABHOI | KoHTpo/bH 0]
OIACHOCTei 4 4 9 4 pabote 1o Teme: «OnacHoctu | as paborta K-8-yB,

U MX KIacCUpUKaIys » OITK-5-
yB, IIK-
12-yB,
[IK-13-yB

3.2. 30HBI C BbICOKOU | 4 4 2 4 IMoaroroBka K abopartopHoit | BeimmonHen | OK-8-yB,

COBOKYITHOCTbIO pa6ote 1o Teme: uemun OIlIK-5-

OrmacHocCTel B «MccnepoBanue 3amura yB, IIK-

TexHocepe 3((eKTUBHOCTH JeiicTBUs gil)gopamp 12-yB,

3aHYJIEHUS» paboThl TIK-13-yB

Wroro no paspeny 8 4 8

Pa3nen 4. Yenosek u

TexHochepa

4.1. OcHOBBI 4 4 2 4 CaMocTosiTeslbHOe — U3ydeHue | Y CTHBIN OK-8-

¢dusnoorun TpyAa u yueOHOH u HayyHO# | orpoc 3yB,

KOM(OpTHBIE YCIOBUS JIATepaTyphl OIIK-5-

JKU3HEeSITeIbHOCTU 3yB, , [IK-
12-3yB,
MK-13-
3yB

4.2. Bo3sgeticteue | 4 4 [ToaroroBka K | Bemonuen | OK-8-ys,

OTacHOCTeM Ha 4 ) 4 J1abopaTopHOi ue U | OIIK-5-

yesioBeKa u " pabore 110 TeMe: 3amuTa ye, IIK-

TexHOChepy «HWccnepoBanue na6v0paTop 12-ys,

HWHTEHCHUBHOCTH TeIVIOBOrO HOU

u3nyuenrsi 1 3QpQeKTUBHOCTH | paboThI TK-13ys

TIpYMeHeHHs 3allUTHBIX

CpefiCTB»

Wroro no pasgeny 8 4 8
Pazpen 5. 3auura ot

OIacHOCTe! B

TexHochepe




Paspen/ Tema Ayputophas Buj camocTosTensHOM dopma =
AUCLUTIINHEI KOHTaKTHasl | © paboTs! TEKYILIeTo i <
pa6orta L§ KOHTPOJIS E’ =
(B akag. yacax) | £ ycrieBaeMo 2 ai
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5.1 O6Gecrnieuenre 4 2 2n 4 CamocrositenbHoe usyvenue | TecrtupoBa | OK-8-
KOMGOPHBIX yC/IOBUN yueOHOU 1 HayuHOU HUe 3B,
JKU3HeesITeIbHOCTU JIUTepaTyphbl OIIK-5-
3yB, I1K-
12-3yB,
MK-13-
3yB
5.2 3amura ot 4 4 1 6 IToaroroBka K BoemosHen | OK-8-ys,
oracHocTel 71a00paTOPHOMY 3aHSITUIO IO | Ue U OIIK-5-
TeXHUYECKUX CUCTeM TeMe «OLieHKa 3ammra yB, [IK-
Y TIPOM3BO/ICTBEHHBIX 3¢ (eKTHBHOCTH U KauecTBa naboparop | 12-yB,
MpOLIecCcoB, CpefCcTBa IPOX3BO/CTBEHHOI'O HOM TIK-13-yB
WHAWBUYaIbHOU OCBeLLeHHsI» paboThI
3aIUThI
Wroro no pasgeny 6 3 10
Pazgen 6
Ynpasnenue
6e30IacHOCTBIO
JKU3He/lesITe/IbHOCTH
6.1 TIpaBoBBIe U 4 2 1 4 IMoaroroBka Kk yaboparopHoii | Bemonnen | OK-8-yB,
OpraHv3alLOHHbIe pabore 1o Teme: « Pacuer | e u OIIK-5-
OCHOBBI CpefCTB 3aLLUATHI OT | 3amura yB, , I[IK-
BUOpaLy» naboparop | 12-yB,
HOU [IK-13-yB
paboThI
6.2 OKoHOMHUUeCKHe 4 2 1 7,3 IToaroToBKa K CEMUHAPCKOMY | Y CTHBIN OK-8-
acrieKkThbl 3@HATHIO 110 BCeM TeMaM | Ompoc 3yB,
6e30racHoCcTu Kypca OTIK-5-
JKU3HeZesATeTbHOCTH
3YB, )
[K-12-
3yB, IIK-
13-3yB
Wroro no pasgeny 4 2 11,3
Htoro 34 17/4 53,3
n

5 Oopa3oBaTe/ibHBbIE H HHGOPMAIHOHHBIE TeXHOIOTUU

B npernosaBaHuy AUCLIUTIAHBI

«be3onacHocTb JKU3HeaedaTeJIbHOCTH»

WCTIOJIb3YIOTCSL  KaK
TpaJULIMOHHBIE (TTaCCMBHbIE Y aKTUBHbIE), TaK U UHHOBALIMOHHbIE (MHTEPAKTHUBHLIE) Tefaroruueckue
TeXHOJIOTHH, KOTOpPbIe TpeOyroT O0/iee aKkTMBHOTO YUYaCTHsI CTY/IEHTOB B 00pa30oBaTe/IbHbIN MPOLIecc.



TpaguioHHble — 0Opa3oBaTe/lbHble  TEXHOJIOTUH OpUEHTUDPYIOTCSI Ha  OpraHMW3aluio
oOpa3oBaTe/ibHOTO MPOoLIecca, Mpe/Io/iararoilyto MpPsMy0 TPAHC/SILIMIO0 3HAHWM OT TIpero/jaBaTesisi K
ctyzenty. OCHOBHOU 3a/iaueli TaKMX 3aHATHU SIB/IIETCS TIPOBEPKA WU TperojiHeceHre OO0JIbIIoro
KO/M4yecTBa yuyeOHOro MaTepHasia B OrpaHUYeHHbIe BpeMeHHble paMKu. POpMbI 3aHATHIN — /1eKyusl,
cemuHap, 1abopamopHas paboma, mecmupoeaHue.

AKTUBHBIE  TeXHOJIOTMW TIPeJIIoiaraloT B3aWMO/IEMCTBUE TIperofaBarenss W CTYAEHTOB.
CTyJeHThbI SIBJISTFOTCS aKTUBHBIMU yUaCTHUKaMHU 00pa3oBaTe/TbHOTo mpotiecca. []e/bio TakuxX 3aHATHI
ABJIsieTCsl  yrayosieHre U 0000IeHre 3HaHWI, TIOJyYyeHHbIX Ha JIEKUUSIX U B TpOLjecce
CaMOCTOATe/TIbHOM paboThl. DOPMBI 3aHATHHN — /1eKYus-8u3yaauzayus, npakmuyeckoe 3aHsimue 8
¢opme npezenmayuu,ceMuHap-oucKyccusl.

B mpenojaBaHuu AUCLUIIIMHBI «be30MacHOCTh KU3HEAeSITebHOCTA» UCIOMb3YHOTCS  Kak
TPaJULIMOHHBIe (TTaCCUBHBIE U aKTUBHBIE), TAK U MHHOBAL[MOHHbBIE (MHTEPAaKTUBHbBIE) IeJjaroruueckrie
TeXHOJIOTHH, KOTOpPbIe TpeOyIoT O0/iee aKkTUBHOTO YUYaCTHs CTY/IEHTOB B 00pa30oBaTe/IbHbIHN MpOoLecc.

VHTepakTVBHbIe TEXHOJIOTUM OCHOBaHbl Ha B3aWMOJIEWCTBUU CTYJEHTOB He TOMBKO C
TrperoziaBaTesieM, HO W JIpyr ¢ Apyrom. bosiee TOro, CTyZieHTbI JOMHUHHMPYIOT B 00Opa3oBaTe/bHOM
riporiecce, TIpeTioJjaBaTe/lb OPraHU3yeT W HarpaBsieT JesTelbHOCTb CTY/eHTOB Ha JOCTIKeHHe
rocTaB/ieHHOU L. [Ipy u3yueHny AUCLUTIIMHBI «be30macHOCTh KU3HeAesITeTbHOCTH» BO3MOJKHBI
cnenytomye (Qopmbl  3aHATUN: J1eKyusi-eu3yaausayusi, npakmuyeckoe 3ausmue 6 ¢opme
npe3eHmayuu, ceMuHap-oucKyccus.

OneMeHTbl MHTEPAaKTUBHBIX TEXHOJIOTHM WCTIOMb3YIOTCS TIPU TIPOBeAEHHUU TPAULIMOHHBIX
NeKI[Ui U ceMUHApOB. Bo BpeMms MpoBe/ieHUs CEMUHAPCKOTO 3aHSTUSI B Psifie C/lyuyaeB TIPUMEHSIeTCs
pa3bop KOHKpeTHOU rpobsieMHOlN cutyal. CTyZeHTbl MOTYT MPOSIBUTh CBOIO aKTUBHOCTb Kak B
KOMaH/Ie 10/l PyKOBO/ICTBOM JIWZIepa, TaK U B IOMCKe KOHKPETHOTO PellleHus TIo  TIpobsieme.

Ha siekuusix ¥ ceMHUHapax HCTIOb3YIOTCS TIpe3eHTalu, TIpeAroiarapiiie He MexaHnuecKoe
3aroMUHaHUe yueOHOTrO MaTepuasa, a TIOUCK pellleHus], MIOCTAB/IeHHBIX B XO/le UX JeMOHCTPALUH,
KOHKDeTHBIX TIpobsieM obecrieueHrsi KOM(OPTHBIX YC/IOBUM >KU3HE/esATeNIbHOCTH. Takue 3aHSITUS
TPOBOJSTCS B KOMITbIOTEPHBIX K/laCcCaX U MPU CaMOCTOSITe/IbHOM paboTe C TpeHa)KepoB B peXXKUMe On-
line.

6 YueOHO-MeTO/j1uecKOe o0ecrieyeHHe CaMOCTOATEe/IbHOUW PaboThI CTY/{eHTOB

[To pucuuniuHe «be3ornacHOCTh >KU3HEJESTE/NbHOCTW» TPeAyCMOTpeHa ayJUTOpHasi M
BHeayJJUTOpHasi CaMOCTOsiTe/IbHasi paboTa oOyuaromumxcs. AyauTOpHas CaMOCTOsITe/lbHasi paboTa
CTYZIeHTOB TIpe/[TIoJlaraeT BLITIOJTHeHUe JTabopaTOpHBIX PaboT 10 TeMaM:

Tembl 1aGopamopHbIX pabom:

JIP Nel. WccnepoBanue 3¢ @(eKTHBHOCTH [JeHCTBUA 00MIe00MEHHOM MexXaHHYecKOou

BeHTH/IAL[UH

1. PaccunTaTh ¥ TPOBECTH WCC/Ie[OBaHHWE W3MEHeHHUs TeMIlepaTypbl BO3/yXa TMpPU HaIUUUU
HMCTOYHMKA TEIUIOBbIIE/IeHUH B TOMEI[eHUH, O00OPYZOBaHHOM CHCTeMOU 0011e00MeHHOM
MeXaHUUeCKOW BeHTHU/ISLIUN.

2. Paccuntath HeOOXOJUMBIH BO3MyXO0OMeH /s yAa/leHWs W3 TOMeIeHHs] U30BITKOB Teruia
BEHTWISILIMOHHOMN yCTaHOBKOM.

3. OueHuTb 3 HEKTUBHOCTH [I€HCTBUS BEHTUISIIMOHHON YCTaHOBKHU.

JIP No2. HccrenoBaHHuE 3(p(peKTHBHOCTH JEHCTBHS 3aIJHTHOIO 3a3€M/ICHH S
1. Ouenuth 3GhGeKTUBHOCTL [IeHCTBUSI 3all[UTHOTO 3a3eM/IeHUs] B  37IeKTPOYCTaHOBKax,

MUATAOIIUXCS OT Tpex(a3HbIX ceTel C U30/IMPOBAHHOM HEWUTpPa/bl0 W TUTAIOLIUXCS OT Tpexda3HbIX
YeTbIPEXIIPOBO/HBIX CeTel C IVyX03a3eM/IeHHOW HeWTpasibto HanpspkeHyeM 1o 1000 B.

2. OueHuTb 3G GheKTUBHOCTL [IeHCTBUS 3alllATHOTO 3a3eMJ/IeHUs] B CeTH C W30/MPOBaHHOMU
HelTpasbio TIPU JBOMHOM 3aMbIKaHMU Ha 3a3eMJIeHHbIe KOPITyca 371eKTPOYCTaHOBOK.
3. OnpefenuTb 3aBUCUMOCTb W3MEHEHUWs] HampsDKeHWsI TPUKOCHOBEHHsI TPH  Pa3/IMYHOM



PACCTOAHHU OT MeCTd HAaXOXIEHHUS YE/I0OBEKA [0 3a3€eMJ/IUTEJIA.

JIP Ne3. UccnepoBanue 3p(heKTUBHOCTH AeiiCTBHA 3aHYy/1eHUSA

1. Onenuth 3(eKTUBHOCTL AEWCTBUS 3aHy/JeHUST B CeTH 0e3 TOBTOPHOTO 3a-3eMJIeHUs
HYJIEBOTO 3allIUTHOTO NpoBoHUKA (PE-NpOBOJHUKA).

2. Ouenutb 3¢h(HeKTUBHOCTL [IeHCTBUSI 3aHY/eHUs B CeTU C TOBTOPHBIM 3a-3emsieHue PE-
TIPOBO/IHUKA.

3. OreHuTth 3¢ (HeKTUBHOCTh MCI0/Ib30BaHMsI TIOBTOPHOTO 3a3eMsieHust PE-TIPOBO/IHMKA TIPU €ro
00pbIBe U 3aMbIKaHWH (ha3bl Ha KOPITYC 3a MeCTOM OOpbIBa.

JIP Ned. UccneoBaHHe MHTEHCUBHOCTH TEIJIOBOT0 U3/1yueHHs U 3¢ (peKTHBHOCTH MPUMeHeHUS
3allIMTHBIX CPe/ICTB
1. UccnenoBaTh WHTEHCHMBHOCTh TETUIOBOTO M3/IyueHWs] B 3aBUCUMOCTHA OT PACCTOSIHUSL [0
HMCTOYHUKA U3/TyUeHusl.
2. Onpenenutb 3P PeKTUBHOCTb 3alllUThl OT TEIJIOBOTO H3Iy4YeHHsI C TIOMOIIbIO 3KPAaHOB U
BO3/1yLLIHOW 3aBeChl.

JIPNe 5. OnjeHKa 3(p()eKTUBHOCTH U KaueCcTBa MPOU3BO/ICTBEHHOT'0 OCBeI[eHHs
1. OnpefemuTh KOMAYECTBO CBETH/ILHUKOB W OOI[yH0 MOIHOCTh OCBETUTEbHOW YyCTaHOBKH
cucTeMbl 0011IeTO OCBelleHus], 00ecrieurBaroleil He0OXOAMMYIO OCBEIIeHHOCTh B IIOMEIeHUH

JIPNe 6. PacdeT cpeCTB 3aIJUTEI OT BHOpaIHH
1. OmpefieiUTh reoMeTpUYeCKHUe pa3Mepbl BUOPOU30/IITOPOB, KOTOpble HEOOXOAUMO YCTaHOBUTh
nos; obopyZoBaHWe /i CHWDKeHHsI BUOpallMy /10 HOPMAaTMBHBIX 3HaueHWH, TIPU W3BECTHOM
MaTtepuasie BAODOM30/IATOPOB, KOJMUeCTBe U (hOpMe MX CeUeHUsl.

Onsi yueOHO-MeToAMYeCKOro obecriedeHHsi CaMOCTOSITe/TbHOM paboThl CTYZEHTOB pPEKOMEHZYeTCs
MOMb30BaTbCd MeTOANUeCKMMHU  YKa3aHUsSIMU 10 BBITIO/THEHUIO nabopaTopHbIX paboT,
npe/iHa3HaueHHBIX [Jis CTYJEeHTOB BCeX CrelMaabHOCTeld O4HOM ¢opmbl 00yueHUs. B HUX AaHBI
TeOpeTUYeCKUe CBeJIeHWs, OITUCAHUsl J1TabOpaTOPHBIX CTEHZIOB, METOJMUECKHe YyKa3aHWs K
BBITOJIHEHUIO JTabopaTOpHBIX paboT 1o Iectd 6a30BbIM TeMaM. B KOHIle KakAoi siabopaTopHOM
paboTbl pa3mermieH obpaser; 1o ee odopmieHHt0. K Kaxgod Teme Tmpwiaraetcsi  CITUCOK
KOHTPOJIbHBIX BOTIPOCOB U CITUCOK PEKOMEH/[0BaHHOM JIUTepaTyphl, UTO CIIOCOOCTBYET pacCIlipeHHI0
3HAHUM [0 S5TOM [UCLUIUIMHe. MeToAnueckre yKasaHUsI OCHOBAaHbl Ha HOBeWILeW CUCTeMe
JIeMCTBYIOIIMX IrOCy/JapCTBEHHBIX HOPMAaTUBHBIX aKTOB B 00/1aCTH 6€30T1acHOM XKU3HeJesITe/TbHOCTH.

7. OueHo4YHbIe Cpe/iCTBA /A/IA MPOBe/leHHs MPOMEe)KYTOUHOH aTTeCcTaljul

a) Ilnanupyemble pe3y/nbTaThl OOy4YeHHsST W OLIEHOUHBbIE CpeJCTBa /il TIPOBeeHHUS
TIPOMEXXYTOYHOM aTTeCTal[1u:

CTpYKTYpHBIi [Tnanupyemsie OLleHOUHBbIe Cpe/iCTBa
3/1eMeHT pe3yJ/IbTaThkl
KOMIIeTeHLIH o0yueHus

OK-8- roTOBHOCTBIO I10/1b30BaThCsl OCHOBHBIMU METO/IaMH 3all{UThl [IPOM3BO/CTBEHHOI0 [IepCOHaia U HaceseHus OT
BO3MOYKHBIX TIOC/IEZICTBUI: aBapul, KatacTpod, CTUXUIHBIX Oe/ICTBHUIA
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3HaTb

-OCHOBBI ~ B3aUMO/IeHCTBUs
yesioBeKa co cpefoit
obuTaHus;

- BHellTHUe (aKTOPbl U
XapakTep UX BO3/1eHCTBUS
Ha OpraHu3M;

10.

11.

12.

13.

14.

15.
16.

17.

I[TepeueHb TeOpPeTUYECKHUX BOMPOCOB K K3aMeHy

OmnpefeneHre HaykKd «be30macHOCTb >KU3He[esATeTbHOCTU»
(BXKM). OcHoBHble moHsATHA. llems M cofepskaHMve Kypca
BXK/I, ero KOMI/IEKCHBIN XapakTep.

Pabouasi 30Ha, pabouee MecTo, oracHasi 30Ha. BapuaHTbl ux

B3alMHOTO PACII0JIOXKEeHHUs

11t obecnieuenust BXK/I.

3akoHonaTenbHOe obecrieuenre BXK/I v oxpaHbl Tpya.

OcHoBHble 33aun Kypca b2K/I, MecTo B cucTeMe Hayk, pOjib B

TOATOTOBKe UHXeHepoB-pyKoBoauTeneld. ctopust BXKI.

310poBbe 4YeroBeKa W MHGOPMalMOHHas CTpaTerus IO

obecrieuenuto BXK/I.

OrleHKa KauecTBa NPOM3BO/[CTBEHHOM CpeJibl
HayuHo-TexHuuecknii  mporpecc ¥ 0e30macHOCTb

JKU3HeZleATeIbHOCTH. OCHOBHBIE TIO/IOKEHUS] JUCLIUIUIMHEI

BXI.

Bo3pelicTBre myma v BUOpaLyii Ha OpPraHU3M UejloBeKa U WX
HOPMHPOBAaHUe.

LentpansHoe nouatue BXKII — onacHocts. HomeHknatypa u
TaKCOHOMMS OIaCHOCTEM.

3akoH  BebGepa-®exHepa. BHeumiHWe U BHYTpeHHUE
aHa/M3aTopbl; UX MapaMeTpbl. AZlan-Talnus U FoMeocTas.
Onektpobe3onacHoCTh. TToporoBbie 3HaueHUss TOKOB. CXeMbl
Y Cpe/iCTBa Mpe/IoTBpAllieHUs 3JIeKTPOTPaBM.

Wpentudukays ¥ KBaHTUQUKALUsA OracHocTed. AKCHOMa O
TIOTeHINATbHOM OMaCHOCTH YeI0BeUeCKOU JesiTelTbHOCTH.
OcHOBHasi HOPMAaTHUBHO-TEXHUUYECKAast [JOKYMEHTAI[Usl  TI0
ype3BbIuaiiHbM cutyalusam (BYC). Ctanaaptst BUC.
OneKTpoMarHuTHbIe u3nyuenus (OMMU) u 3amura OT HUX.
Konmermus TIPUEMIIEMOTO (momyctrmoro) pHCKa.
Ynpasnenve puckoM. IlocrmefioBaTenb-HOCTE — M3y4YeHUS
OTAaCHOCTeM.

Cucrema cranzaptoB 6e3onacHocty Tpya (CCBT).
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yMeThb

- mipuoOpeTaTh 3HAHUSA B
npeZIMeTHOM 00/1acTy;

- yMeeTb 00BSACHATH
HEOOXOAUMOCTD 3alUThI OT
OMACHOCTeH TeXHUUYECKUX
CUCTEM u
TIPOM3BO/ICTBEHHBIX
TIPOIECCOB

3apava. PaccmarpuBaercsi TeryiooOMeH B TOMeLeHHUH TIPH
Ha/IMUMK MCTOYHMKA TeTJIOBbIZe/IeHN Y OTCYTCTBUM B ITOMell|eHU!
BEeHTUJIALIUU.

Wccnepyem  M3MeHeHHWe — TeMIepaTypbl  BO3fyxa B
nomerieHHd T (t) B 3aBUCHMOCTH OT TIPOZO/DKUTEILHOCTH PaboThI
HCTOYHHKA TeIJIOBbI/Ie/IeHU.

YuuTteiBasi HEKOTOpble MpPUOIMKeHHUs], OaaHC TerIoThl B
TIOMeII[eHUH MOYKHO 3aIicaTh C/IeIyHoLM 00pa3om:

Qnoct = QB + Qcr, (1.1)

rae Q MoOCT — TerioTa, TOCTyMAawoljas B TOMelljeH’e OT
VICTOYHMKA TeIuIoBblfiesieHnH, [IK
QB — TenoTa, UAYILAs Ha HAarpeB BO3/Jyxa B IoMelleHuH, JIK;

Qcr — TenioTa, yXoasilas yepe3 CTeHbl oMereHus, [hx.
W3BecTHO, uTO
Qmnoct = P t,(1.2)

rje P —MOIHOCTb MCTOYHMKA TeIIoBbIieneHn, BT; t — Tekyiiee
BpeMs, C.

QB = c Vi (T — TrHau)/p, (1.3) Tge c — yjenbHasi TelJIOEMKOCTb
BO3/IyXa MpY HOPMaabHOM [JaByieHud, paBHas 1 k/Ix/(xr K);

V11 — 00beM MOMEILeHHS], M3,

P — IVIOTHOCTb BO3AyXa, Kr/m3;

T — Teky1as Temeparypa Bo3jyxa B oMelexuy, °C;

THay — HauasibHas TeMIIepaTypa Bo3yxa B roMenieHuy, °C;

Qct = A Scr t (T — THau)/d, (1.4)

rae A — ko3 duimeHT TeronpoBogHOCTH cteH, Bt/(M °C); Sct —
TJIOLA/Tb IOBEPXHOCTHU CTEH, M%;
d — TosIKHA CTeH, M.
IMoacrasuB Boipaskenust (1.2) — (1.4) B ypaBHenwue (1.1), monyunm
crlefiytolee peleHye:
T=A-B/(t+C), (1.5
rae A = THau + P d/(A Scr);
B=c p Vi P d¥(A? Sct?);
C =cp Vnd/(A Scr).

BJIA/IETh

- BIaJIeTh TePMHUHOJIOTHEN

MpeiMeTHOM obactu
3HaHUS;

- crocobamMy peanu3aruu
MepONpUsTUNA 1o
obecrieueHHt0 Mep
6e3omacHoOCTH

JlabopaTtopHas pabota Nel
Hccneporanue 3¢ heKTHBHOCTH [JeHCTBUSA
00111e00MEeHHOM MeXaHUYeCKOH BeHTH/IAIUH

Lens paboThl — HCC/I€[0OBAThH MPOLECCHI TEMI00OMeHa Tpu

HaMuUMKd B  TIOMeIeHWX MCTOYHMKA TerUVIOBbIJe/IeHUd U
3¢ deKTUBHOCTD paboThI BEHTHU/ISILIUOHHOM yCTaHOBKH,
nipe/iHa3HaYeHHOM [/1s1 y/laneHust U30bITKOB Terla.
Copep)xaHue padoTsl
1.PaccuntaTe W TMpOBECTH MUCC/AENOBaHUE  H3MeHEeHHsI

TeMITepaTypbl BO3/lyXa TPHY HalWYWH MCTOYHMKA TeTUIOBbIe/IeHNi
B MOMelIeHWH, 00OpYyA0BaHHOM CUCTEMOHN  00OIIe0OMeHHOMH
MeXaHUYeCKOW BeHTHU/ISILIAN.
2.PaccunTath HeOOXOAUMBIH BO3AYX000MEH 1Sl yIameHus U3
ToMellleHHs1 U30bITKOB TeT/la BEeHTU/ISALIMIOHHOM YCTaHOBKOM.
3.0uenuTsh 3¢ HeKTUBHOCTD AeHCTBUS

BEHTW/ISIJUOHHOW YCTaHOBKM.

Kparkue TeopeTnueckue cBe/eHUs

B cootBercTBUM C CaHHUTapHBIMU HOpPMaMH#
TIPOEKTUPOBaHUs TIPOMBIIIIEHHBIX TIpeAnpUsTUH BCE
TIPOM3BOZCTBEHHBIE [TOMELIeHHsI JO/DKHEI OBbITh BEHTUUPYEMbIMH.

BeHmuasyus — OpraHU30BaHHBIA BO3ZyX000MeH,
obecrieunBaroIUil  y/laieHue W3 TOMEIeHUH 3arpsisHeHHOTO,
BJIQKHOTO, TEPerpeToro BO3JyXa M IIOZi@adyy B HEro CBEXXEro
Hapy’KHOT'O BO3/lyXa.

3asjaueld BeHTWISILMM siB/sieTcsl obecrieyeHne B paboueil 30He
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noMellleHH TpeOyemMoli UHMCTOTBI BO3ZyXa M [OMYCTHUMBIX
MeTeopOJIOrMUeCKHX yCI0BUH.

Pa 6 ouas30Ha— NpocTpaHCTBO, OrpaHUYeHHOe TI0
BbICOTEe 2 M HaJ, YPOBHEM I10Jla WIM IUIOMIaAKH, I/le HaXOZATCS
MeCTa ITOCTOSTHHOTO W/I BpEMEHHOT0 MpeObiBaHuUs paboTaroIIvX.

IMo crmocoOy TiepeMelleHUs] BO3[yXa BEHTUALMS MOXET ObITh
eCTeCTBeHHOM U  MeXaHW4eCKOW. Bo3sMOXHO  coyeTaHue
eCTeCTBeHHOM M MeXaHW4YeCKOW BEeHTWISLIMM — CMelllaHHast
BEHTHUJISALMSL.

ITpu ecmecmeeHHOU 8eHMUAAYUU BO3yXO000MeH MPOUCXOANUT
B pe3y/bTaTe J|elCTBUs IPaBUTALJIOHHOIO JJaBJ/IeHUs] WU [laB/IeHus!
BeTpa; TIPU MeXaHU4ecKoll
— TIepeMellleHHWe BO3/lyXa OCYLIeCTB/ISETCS BeHTWIATOPOM,
co3zaroiM 130bITOUHOe JjaBieHne (pa3pexeHre) Mo CpaBHEHUIO C
aTMoc(epHbIM.

B 3aBHCHMMOCTM OT Ha3HAueHWsl BEHTWISLUST MOXeT ObITh
npumouHoll — JIJs TIOfA@4d B IIOMeIlleHHe CBeXero BO3[yXa,
8bIMANCHOU — [ yAaleHdWss W3 T[IOMelleHWs BO3fyXa, He
COOTBETCTBYIOLL|ET0 CAHUTAPHO-TUTHEHUYeCKUM TpeOOBaHUAM |
NPUMOYHO - 8bIMANUCHOL — [/l TOTO U JPYTOro OZHOBPEMEHHO

ITo mecty pelicTBusi BeHTW/IALMS ObIBaeT 001je0OMeHHON U
MecTHOW. [lelicTBHe 00wWeobMeHHOU eeHmusAyuu (TIPUTOYHOM,
BBITSDKHOW, TIDUTOYHO-BBITSDKHOM) OCHOBAaHO Ha pa30aBieHun
3arpsi3HEHHOr0, MeperpeToro, BA&KHOIO BO3JyXa IMOMeIleHus [0
[OMYCTUMBIX TUTUEHHMUYECKUX HODM BO BCEM 0ObeMe M0 MeILeHHs.
OTy CUCTeMy BeHTWIALMM, KakK T[paBWIO, TPUMEHSIOT TIpU
PaBHOMEpPHOM Ppaclo/IO)KeHUM HUCTOYHUKOB BblJie/IeHUs] TeIUIOTH,
B/ar¥, BpeJHBIX BellleCTB M0 IUVIOLIaAU MPOU3BO/CTBEHHOIO
noMelieHusl. MecmHas ebimsidcHas eeHmuasyus obecrieurBaeT
yJaneHye TieperpeToro W 3arpsisHeHHOT O BO37lyXa
HeIoCpe/ICTBEHHO OT MeCT ero 006pa3oBaHusl.

B nabopatopHoii pabore uccienyetrcs 3¢deKTUBHOCTb
OEeHCTBUST  OOIeOOMEHHOW MeXaHWUeCKOHW BEHTWUIALMH  TIpU
HalW4yMy B TIOMell|eHWH WCTOYHHKA TelIOoBblAeneHH. B cBs3u C
5TUM 11oTpebyeTcs pelleHue ABYX 3aJad.

ITopsAjoK BBHINOJTHEHHUsT PadoOThI
1. BK/TIOUMTE 3/1€KTPOTIMTaHKUE YCTaHOBKU TyMOsiepoM “CeTh” Ha
nyaeTe 9 .
2. I3mMepuTh TeMIlepaTypy Bo3jyxa B KaMmepe THau TepMOMeTpOM 6
Y TemrepaTypy NpUTOYHOIO Bo3zyxa TTip TepMOMeTpOM 7.
3. OnpesieUTh 3HaUeHHs JOMTYCTUMOI TeMIiepaTyphbl Bo3ayxa Tior
B paboueii 30He TpY BBIMOHEHUY PaboThI cpeAHel TsokecTy — [la B
MepuoJ, roja, COOTBETCTBYIOLIUM MeETeOyCJIOBUSIM IIPOBeZeHuUs
3KcriepuMeHTa (cM. Tabs. 1).
4. BK/TIOUMTh UCTOYHUK TETIOBBIIeJIeHHH TyMO/iepom
“HarpeBaTess” Ha mmy/bTe 9.
5. I3MepuTth HeCKOJIBKO pa3s ¢ neprozioM 60 ¢ Temmneparypy
Bo3zyxa B Kamepe T (t) TepMomeTpoM 6.

6. Ilpu HarpeBe Bo3jyxa B Kamepe /10 TemrepaTypsl Ha 1 — 2 °C
BbIlIe BepXHel rpaHuLibl 10N BKIIOUUTH BEHTUALIMIO C Ty/IbTa 9.
HauGosnblllee 3HaueHWe TeMIIepaTypbl IEPErpeToro Bo3AyXa
0603HaunTh TYyA.

7. Vi3amepuTs C neprofioM 60 c TemnepaTypy Bo3/yXa B KaMepe Ipy
paboraroiriefi BEHTWISIIMKM [0 YCTaHOBJeHUsl OanaHca Teruia, IpH
KOTOpOM TeMIiepaTypa BO3/lyXa B Kamepe OCTaeTCsi HeM3MeHHOM
Tycr.

8. OmnpefienIUTh CKOPOCTH ABV)KEHUS y[als1eMOro Bo3ayxa vo (M/c)
B TJIOCKOCTH BBITSDKHOT'O OTBEPCTHS C ITIOMOLLbI0 TepMOaHeMoMeTpa
9. BBIK/TIOUMTE UCTOYHUK TeTIOBbI/e/IeHNH, BEHTHWIISLIUIO U
3/1eKTPONUTaHUe.

10. I'lo pe3ynbTaTaM u3MepeHUil TOCTPOUTD T'PapUKU U3MEHEeHUs
TeMIlepaTyphbl BO3/yXa B KaMepe MpY BK/IIOUeHHOH 1 BBIK/TIOUeHHON
BEHTHUIISAL[IN.

11. Paccuurath Temneparypy Bo3zayxa T B Kamepe npu
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BBIK/TFOUEHHOM BeHTW/ISALMM 110 hopmyJie (1.5) B uHTepBase
BpeMeHH NpOoBe/ieHHs] SKCIIepUMeHTa.

[aHHbIe [7151 pacueTa MpyBeJeHbl B O/laHKe OTdYeTa.

12. PaccunraThb 1o popmyiie (1.8) KoMUeCTBO MPUTOYHOTO
BO37iyXa L, rocTynarolero B KaMepy B X0/je SKCIeprMeHTa.
13. PaccuuraTs 110 popmysie (1.9) HeobxoaHUMOe KOMUeCTBO
MIPUTOYHOTO BO3AyXa Lo 715 yaneHus U3 Kamepbl U30BITKOB
TEI/IOTHI.

14. CpaBHUTb pe3y/bTaThbl paC4eTOB KO/IMUeCTBa IPUTOYHOTO
Bo3zayxa (1m.1m.13, 14) u caenath BeIBOJ, 00 3(hheKTUBHOCTH paboTh
BEHTUJIALIN.

OIK-5- CMNOCOBHOCTbIO NMPMMEHATb B I'IpaKTI/I‘-IeCKOVI 0edaTesIibHOCT MNpuHUWNbI

PaunoOHaJIbHOIo

OKpy>KatoLlen cpeabl

nCcroJib3oBaHUA nPUPoOAOHbIX pecypcoB 7 3allnNThbl

3HATh

TeopeTUYeCKHe OCHOBBI
MeXaHH3Mbl
paLMOHA/ILHOI O
TIPUPO/[OTI0/Ib30BaHNs

u

Hepequb TeopeTUUeCKHX BOIPOCOB K 3K3dMEHY

1. MuKpOK/IMMaT TIpOM3BO/JCTBEHHBIX TIOMEIIeHUA M paboumx
MeCT.

2. CucremHblii aHamu3 0e3onacHOCTH. [IpeBO TIPUUUH U
OTacHOCTel Kak cucteMa. MeTo/ibl aHam3a 6e30MacHOCTH.
3. YcioBus Tpy/ia; UX OLieHKa [0 YeThIpeM KJlacCaM.
4. Okonoruyeckasi 6e30MacHOCTb Ue/ioBeKa.
5. IIpunHumne! obecrieyeHus 6e30MaCHOCTY >KU3He e TeTbHOCTH.
6. Bpemuoie BemlectBa. Knaccuukalus U OCHOBHBIE
XapaKTepUCTHUKU BPeJHbIX BeIIleCTB.
7. OleHKa TI0)KapooracHbIX 30H, OrHECTOMKOCTH 3[aHud U
COOPY>KEeHWH.

8. Tomocepa u Hokocdepa. OcHoHble MeTozbl (A, B, B)
obecrieueHust 6e30MIaCHOCTH.

9. Tokcuueckue BeljecTBa. TOKCHKONOTHYecKas Kiaccuukaus
BpEe/IHBIX BeIIleCTB.

10. CpegcTBa noKanu3aLnuu U TyLIeHUs 0XKapa.

11. OcHoBrI ynipaBieHns 6e30MacHOCTLIO KU3HEIEATETLHOCTH.
12.Tunbl KOMOMHUPOBAHHOTO J€HCTBUS TOKCUUECKUX BEIIeCTB.

13. OneHKa 30H BO3/IeMCTBUSI TIPY pasrepMeTHU3allii eMKOCTeld U
COCY/IOB U B3PbIBHBIX TIPOLIECCOB.

14. CpepnctBa ynpassieHus: 6€30MacHOCTBIO KU3HEeSATeTbHOCTH.
15. Knaccudukarysi oCHOBHBIX (DOpM [iesTellbHOCTH uesioBeKa U
13Hepro3arpaTsl Tpyza.

16. MeponpusaTus o TOBBILLIEHUIO YCTOWUYMBOCTH

Mpou3BO/ICTBeHHBIX Tpeanpusatuii K YC; ux 3¢ ¢eKTHBHOCTL U
5KOHOMHUUHOCTb.

17. OnacHOCTU TeXHUYeCKUX CUCTeM U 3aliyuTa OT HuX. AHamus

OTacHOCTeH.

18. HopmupoBaHHe U KOHTPOJIb COJiep>KaHusl BpeJHBIX BeIeCTB B
BO3/yxe paboueil 30HbI.

19. YcroitunBocTb (PyHKIMOHHUPOBAHUSI OOBEKTOB SKOHOMHKH B
ycnosusax UC.

20. TMoHsTHE O cHCTeMe «4elloBeK-cpefia obutanus». buocdepa u
TexHocdepa.

21. MeponpusTys N0 CHWKEHUIO BO3/eCTBUS BPeJHbIX BEILeCTB B
paboueii 30He.

14




yMeTb 00BACHATL HEOOXOAUMOCTh | 3afaya.  PaccuuTaTh  HeoOXOJMMYHO  TOJIIMHY  IJIOCKOM
TIPUPOJ00XPaHHBIX OJJHOCJIOWHOM CTEHKW Teud, 4ToObl TemrepaTypa Hapy>KHOH
MepOTIPUATHH B | MOBEPXHOCTM He TpeBblllazia JomyctumMod 45 °C. Marepuan
NPOMBIII/IEHHOM CTeHKH — 111aMOT, Temriepatypa BHyTpu neur 1000 °C, mioTHOCTB
MPOM3BO/ICTBE W JIDYTUX | Teri0BOrO MOTOKA uepes cTeHKy g = 3000 B1/m2
BHUJAX X035ICTBEHHOM Pewenue
JesITeIbHOCTH U
1. TonmyHa OfHOC/IONHOM CTEHKH U3 111aMOTa, M,
d=I(Te - Tuap )/ q = 1,146%(1268 - 318)/3000 = 0,36.
2. Koaddurment TeronpoBogHocTH, BT/MXK,
I= 0,67 + 0,0006T = 0,67 + 0,0006x793 = 1,146,
rze T - cpefHsist TeMIlepaTypa CTeHKH I1e4H;
T= 0,5%(Tgn + Trar) = 0,5%(1268 + 318) = 793 K;
T = Trean - 5= 1000 - 5 =995 °C = 1268 K,
THAP =45+ 273 =318 K.
[Tpumem TonuHy cTeHKY B 1,5 kupnnya 370 Mm.
B/1aJleTh - MeTo/laM{ TI03HaHUs JlaboparopHast pabora Ne 2

3aKOHOMEPHOCTeH
pa3BUTHS,

B3aUMO/IeHCTBUS Ue/loBeKa
Y TEXHUUECKUX CUCTEM;

- METO/IaMH yTIPaB/I€HUS
6e30MaCcHOCTbIO
JKU3HEeATeTbHOCTH

HWccnenoBanre MHTEHCUBHOCTU TeIUVIOBBIX H3/yYeHHWH U
3¢ eKTUBHOCTH NPUMeHEeHHs 3all[UTHBIX CPeJICTB

Llesb paboThl — HAYYUTHCST U3MEPSITh HHTEHCUBHOCTD TEIIOBBIX
W3yueHWd W OLleHuBaTh 3QQeKTUBHOCTb AeHCTBUS 3all{UTHBIX
5KpaHOB M BO3/yLLIHOM 3aBECHI.

Copepxanue padoThl
VccnenoBaTh MHTEHCHBHOCTD TEIUIOBOTO U3/MyUeHNs B
3aBUCUMOCTH OT PacCTOSIHUSA /10 UCTOUHUKA U3/TyUeHusl.
Omnpenenmts 3¢)(HeKTUBHOCTD 3aIUTHI OT TEIJIOBOTO U3/Ty4eHHUs C
TIOMOLIIbIO 5KPaHOB 1 BO3/YIIIHOM 3aBeChl.
ITopsiioK BBINO/IHEeHHs PadoThI

1. BK/IIOUMTH UCTOUHUK TEIJIOBOTO U3MyUYeHUs —
3/IEKTPOKaMMH (TObKO BEPXHIOIO CeKLIMI0) U U3MepHUTeb
IJIOTHOCTH TeIyIoBbIX NOTOKOB UIIIT-2M.

2. ITlepemelass mTaTHB, YCTAaHOBUTb IPHUEMHYIO MJIOIIAAKY
JaTuMKa TeIUIOBOTO IIOTOKA TakuM o0pa3oM, 4tobbl oHa Oblna
CMellleHa OTHOCHUTE/NBHO JIMHUM PpacIlojio)KeHUs] CTOeK I
YCTaHOBKM 3alUTHBIX 3KpaHoB Ha 100 MM (cM. puc. 3).

3. /3MepuTh HHTEHCHMBHOCTb TeIJIOBOTO U3/yueHUs Ha
3a/laHHBIX PacCTOSHUSIX OT HCTOUHMKA M3/1yuyeHust (CM. OTYeT).
VIHTeHCHBHOCTb ~ TETVIOBOTO  HW3/Ay4YeHWss B  KaKAOM TOuke
oIpeflesIiTh KaK CpejiHee 3HaueHUWe He MeHee 5 3amepoB. [laHHbIe
W3MepeHUl 3aHeCTH B Tab/MLy.

4. TloctpouTh rpadvK 3aBUCUMOCTH CPeJJHEr0 3HAUeHUS
VHTEHCHBHOCTH TeIUIOBOI'0 M3/TyueHHs OT PaCcCTOSIHUSA [10
VICTOYHMKA U3/TyYeHUs].

5. YcraHaBivBas pas/iMuHble 3al{UTHbIEe S5KPaHBbI,

OIpe/|e/IUTh UHTEHCHBHOCTD TEIJIOBOr0 U3/Ty4YeHUs Ha 3alaHHbIX
PacCTOSIHUSIX.
6. OreHuTsb 3 PeKTUBHOCTE TPUMEHeHHsT IKPaHOB I10
bopmyne (2.2).

7. TlocTpouTb AJs1 K&XK/OT0 U3 5KpaHOB rpadMkK 3aBUCUMOCTU
CpeZiHero 3HaueH!s1 THTeHCUBHOCTH TeIUIOBOTIO U3/Ty4YeHUs OT
pacCTOsHUS.

8. YcraHOBUTH 3allUTHBIM KpaH W3 amiOMUHUS. Pa3mecTuthb
HaJl HUM UIMPOKYK HacajfKy Mbulecoca. BK/IOUUTH MbulecoC B
pexxuM oTbopa BO3[yXa, WMWTUDPYsS YCTPOWCTBO BBITSDKHOM
BEHTU/ALIUY, U CITyCTs 2 — 3 MUHYTHI (TI0C/Ie YCTaHOBKU TeII0BOro
pexxrMa 3KpaHa) M3MepUTb WHTEHCUBHOCTb TEIUIOBOTO M3J/1yuYeHUs!
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Ha 3a/laHHbIX PACCTOSHUSIX.

9. BbIKIIOUMTL IIBUIECOC, IIepeBeCTd €ero B peXum
«BO3JYXOAYBKW» U CHOBA BK/IIOUNTh. Hanpasisist MOTOK BO3AyXxa Ha
TOBEPXHOCTh  3alIMTHOTO 9KpaHa (PEKUM  «ZYIIMPOBaHUS»),
MOBTOPUTh H3MepeHUs1 B CooTBeTcTBUM C 1.8. CpaBHUTB
pe3yJbTaThl U3MepeHuil Mm.mn.8 u 9.

10. BBIK/IIOUNTE 371eKTpOKaMUH U u3meputens UTITT-2M.

MNK-12

- CNocobHOCTbIO OCYLLECTBNATL BbIOOP MaTepuasoB OJS W3AEUA  Pa3INYHOro
Ha3HaYeHUs C Y4eTOM 3KCMyaTaLMOHHbIX TPeboBaHMI 1 OXpaHbl OKPY>XatoLlen cpebl

3HaTh OCHOBHEBIE Cpe/ICTBa U HepequL TEOPETUUECKHUX BOIIPOCOB K 3K3dMEHY
MeTO/bI TOBBIILIEHHUS
6e30MacCHOCTH U 1. BsauMofelcTBUs B CUCTeMe «uejioBeKa — cpefia 06HTaHgﬂ»
SKOJIOFHUHOCTH (xombopTHOE,  JOMyCTHMOe,  OIACHOe,  Ype3BbIUaiiHO
OTacHoe). JKOJOTMYHOCTb UCTOYHUKA OMTaCHOCTH.
TEXHMHUECKIX CPEACTB 1 2. HopmaTupHO — TexHuWueckas JokymeHrauusa (HTO) wu
TeXHOJIOTUUeCKUX
MpOIeccoB cuctema crangaptos (I'CC) BXKI.
3. IlcuxosMolioHa/MbHAs yCTOWYHMBOCTh TPOM3BO/CTBEHHOTO
repcoHasia K nopaxatomum akropam UC.
4. bBe3omacHOCTh  Kak  COCTOsHME  OOBEeKTa  3alluThl
Cy1ecTBytolasi cucremMa 6e30macHOCTH.
5. OcHOBHble BU/IbI KOHTpOJIsi 3a 0e30MacHOCTBIO Tpyja.
ATrtecrtanys pabounx MecT.
6. DyHKIMOHa/MbHAs [AWArHOCTHMKa KaK CPeACTBO ITOBBIILIEHUS
6€30MacHOCTH 1 SKOJIOTHYHOCTH MalLIUH.
7.  @DyHKUMOHa/NbHasA AUarHOCTHKa KaK CPeZiCTBO
TIOBBIILIEHYs] 6e30MaCHOCTH U 9KOJIOTMYHOCTH MaIlluH
8. AKcuoMbI 6€30MacHOCTH XKHU3HeesTeTbHOCTH B TeXHochepe.
9. UYC npupojHOro NporCXoKAeHUsT; MX KlacCupUKaLus 1
XapaKTepUCTUKU.
10. O6s3aHHOCTH paboTOZAATES TI0 PACC/Ie[OBAHUIO
HeCYacCTHOr0 C/Iy4Yasl Ha IPOM3BO/ICTBE.
11. TIporHo3WpOBaHMeE U OLIeHKA MOpaXkariux (akropoB UC.
12. TIpaBOBble ¥ HODMAaTUBHO TeXHUUecKue 0CHOBbI BXK/I.
13. Tloka3aresu HETaTUBHOCTU TeXHOC(EPHI.
14. bBe3onacHOCTb 3KCIUlyaTallMd M  TeXHUYeCKoe
OCBH/IeTeIbCTBOBaHME I'Py30M0AbeMHbIX MeXaHU3MOB.
15.  Posb unkeHepa B obecrieueHuu BXK/I.
16. OcHOBBI IPOEKTUPOBaHUs TexHOCPephl 110 ycrnoBusam BXK/I.
17. TpaBmarusm. I1onoxxeHre 0 OpsiIKe pacciefoBaHUs U y4eTa
HeCUYaCTHBIX C/lyyaeB Ha [IPOU3BO/CTBE.
18.MexxayHapogHOe coTpyHUYecTBO B 06actv BXK/] v oxpaHbl
TpyAa.
19. HayuHble U opraHM3aljMOHHO-TEXHHYeCKHe 3aJaud B
o6nactu BXK]I.
20.JIukBupauys nocieactsuit UC TeXHOreHHOTO XapakTepa.
21. TlpodeccroHanbHbIi 0TOOP Kak Mepa TMOBBIIEHUS
6e30MacHOCTH Tpy/a.
yMeTb BblOENATb cpeicTBa U 3agaya. CripoeKTHpOBaTh 3allUTHOEe 3a3eM/leHre

MeTO/bI TTIOBBIIIEHKA
0e30MacHOCTHA U
5KOJIOTUUHOCTH
TeXHUUEeCKHX CpeaCTB U
TEeXHOJ/IOTMUYeCKUuXxX
TPOLIECCOB

obopyoBaHusl j1abopaTopuy, Haxoasielcs B [ KIMMaTHUYeCKOU
30He. 3a3zemsisifolllee YCTPOMCTBO 3aryybsieHo Ha riybuny 0,8 m.
['pyHT — Cyr/iMHOK. [IJ1s1 BepPTUKAIbHBIX 3a3eMyUTesel JyuHOM I =
3,0 M Hcro/B30BaTh CTanbHBIe TPYORI fuamerpoM d = 35 mm. st
COeTUHUTETLHOM MOJI0CHI UCT0J/Ib30BaTh CTA/TBHYIO IIIMHY CEeUeHHUeM
40 x 4 MM. 3a3emyiMTeNIM PacroOOKUTh B psfl. VICTOYHMK TOKa
(TpaHcdopmarop) momHOcTEI0O 40 KB-A m0O7@eT HampsDKeHWe B
nabopatoputo 400 B.

Pemenne

1.0mpefienisieM HOpMaTUBHOe 3HayeHUe COINPOTUBJICHUS
3azemseHusi R.. B momenieHnn m1abopaTopuM 3/1eKTPOYCTAHOBKH
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[JIs1 KOTOPBIX HE0OXO0JMMO CIpPOEKTHPOBATh 3allUTHOE 3a3eM/IeHHe
pabotator mpu HanpsbkeHnu 400 B, T03TOMy OHM OTHOCSATCS K
3/1eKTpoycTaHoBKaM  Hampsbkenuem 101000 B. TIlockonbKy
MOLIHOCTH  TpaHchopmaTopa HeBenvka (40 kB-A), TO
COTIPOTHBJIEHHE 3aIIMTHOTO 3a3eMJIeHHsI JO/DKHO ObITh He Gosee 10
Om. R, = 10 Om.

2. OnpeesiMM pacueTHOe yZe/IbHOe CONPOTUB/IEHHe FPYHTa
pace. 110 Tabsurie 5.1, 3Hast TWIT TPYHTA — CYT/IMHOK HAMJIEM ra6y =
100 Om'M, o Tabnuie 5.2, 3Has KAMMAaTHUECKyl 30HY — [ u ¢
y4eTOM TuIMa 3aseMyuTens — = 2, "=7. iy = men ~  PacueTHOE
yJenpHoe COMNpOTHUBJIEHNE BepPTUKaIbHBIX 3/1eMEeHTOB
3a3eMJISIFOILIETO YCTPOMCTBA (CTep)KHEH) oy = 100-2 = 200 OmM U
JIST TOPU3OHTAIBHBIX 3/IEMEHTOB (II0/IOCHI) pacs = 100-7 = 700
Omm.

3. PaccuntaeM CONpOTUB/IEHUE OAMHOUYHOIO
BEPTUKAIBHOTO 3a3emyutenii R. modopmyse (5.1), 3Hast
JuameTp CTep)KHA d=30wmm =0,03 ™, JJIUHY
crepxHsil.=3m mH=0,8+3/2=23m

4. YuuTbIBasi HOpMy CONPOTUB/IEHUS 3a3eMJleHUsI Ry,
oTpeZiesIM YMC/I0 BepTHKa/IbHBIX 3a3eMinTesieil o gopmyie (5.2)

5. [TockonbKy B yC/I0BMM 3a/jlaud He [aH IUlaH, rje
HeoOXOZAYMO pa3sMeCTUTh 3a3eMJISIIOIlee yCTPOWCTBO, TIPUMeEM
Clefylollee  IONYILeHWe: PacCTOSHUEe MeXJy OMHOYHBIMU
3a3eMJIUTe/ISIMU BO3bMEM /IBa pa3a Oosibllle UX AJMHEL T.e. S = 2:] =
6 M. Torma, 1 = 2. Ilo Tabmure 5.3, C y4eTOM pPaCITOJIOKEHHUS
3a3emsuTened — B psifl, KO3(QULIMEHT  KCIOIb30BAHUS
BepTUKabHBIX CTep)KHelt 1. = 0,77.

6. Uncio BepTUKAIbHBIX 3/IEMEHTOB 3a3eMauTens n; = 6/0,77 =

7,8 ~ 8 wr (OKpyr/ivM B OOJBILYI0 CTOPOHY [ijisi HE TPEBbIIIEHUs
HOPMAaTHWBHOIO 3HauyeHHs CONpOTHBJeHUs). I[loCKO/BKY TmiaH
pacroyIo’KeH!s 3a3eMJIMTeNlell He 3aflaH, KOPPeKTHPOBaTb UMC/IO
BEPTHKAJILHBIX JIEMEHTOB HEOOXOAWMOCTU HET, TI03TOMY 1, = Ny =
8 wT. PaccuntaeM CONpOTHBIIEHUE COeAUHUTE/NBHOM M0/I0CH! R, 1O
¢dopmyne (5.3) ¢ yueToMm [/MHBI COeJUHUTENBHOW MOJOCHl [, =
1,05:(8-1):6 = 44,1 M, ee mwmpunbl b = 40 MM =0,04 M u TIyOUHBI
sanoxkenus Hy = Hy= 0,8 m

R’, = 29,59/0,8 = 37 OM. B Hamem ciyuae R, = 10 Owm,
C/lefloBaTe/IbHO pacyeT BepeH.
BeiBoa: IlapaMeTphl 3a3eMJISIIOLEr0 YCTPOWCTBA: BePTHKa/IbHBIE
3/1eMeHTbl — TpyObl, auamerpom 30 MM W JJIMHOW 1Mo 3 M, B
KOMMuyecTBe 8 IUT. pacroJiokeHbl B Ppsfj. PaccrosHue Mexay
BePTUKa/IbHBIMU 371eMeHTaMu — 6 M. ['OpHU30HTa/bHBINA 3/71eMeHT —
nosioca, ceueHueM 40x4 wmm, aguHoM 44,1 M. 3azemssitoiiee
ycTpoiictBo 3army6smeHo Ha riybuHy 0,8 M. CompoTvBrieHHe
3a3em/isifoIiero  ycrpoiictea 7,37 OM, UTO He TIpeBBIIIaeT
HOpPMAaTHUBHOrO 3HaueHus 10 Om.

B/1a/1€Th

cnocobamu
oLeHnBaHusA
3Ha4YMMOCTK Bbibopa
MaTepuasoB 4Nns
N3nennin pasanyHoro
Ha3Ha4YeHUsa C y4eToM
3KCNJyaTauNOHHbIX
TpeboBaHNM K
OXpaHbl OKpYy>XatoLLen
cpenbl

JlabopaTopHast pabota Ne 3

HccnepoBanne  3¢p¢eKTHBHOCTH  AeHCTBUSI  3aI{UTHOTO
3a3eMJIeHUSA

Llens pabotel — wuccefoBath 3¢ GeKTUBHOCTE AeCTBUS
3aIUTHOTO 3a3eMJIeHWss B 3/IeKTPOYCTAHOBKAX, MHUTAIOMIUXCS OT
3/IeKTPUUEeCKHUX ceTell HampspkeHreM o 1000 B: TpexdasHoit
TPeXINPOBOAHOKW € W30/MPOBAaHHOW HEWTpanblo; TpexdasHoi
YeTHIPeXTIPOBOJHOM C [VIyX03a3eM/IeHHON HeUTpasblo.

Copep)xanue padoTsl

1. Ouennts 5((eKTUBHOCTb [eMCTBUS 3allJUTHOTO 3a3eM/IeHUs! B
3/IEKTPOYCTAHOBKAX, TMTAIOLMXCSA OT Tpex(dasHbIX ceTed C
W30/IMPOBAaHHON HEUTpasbi0 M THWTAIOMIMXCS OT Tpex(asHbIX
YeThIPeXTIPOBOJHBIX CeTell C I/yx03a3eM/JIeHHOW HeUTpasbio
HanpspkeHueM o 1000 B.

2. Ouenuts 3¢QPeKTUBHOCTL AeHCTBHS 3alllMTHOTO 3a3eM/IeHHs B
CeTH C W30/MPOBAHHOM HeMTpasjbl MpH [JBOMHOM 3aMbIKaHMM Ha
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3a3eM/IeHHbIe KOPITyCa 3/IeKTPOYCTaHOBOK.
3. OnpepenuTs 3aBUCUMOCTb U3MeHeHUs HallpsKeHUst
TIPUKOCHOBEHUS NIPU Pa3/IMYHOM PACCTOSTHUM OT MecTa
HaxOX[eHHUsl Ye/loBeKa /10 3a3eMJIUTeJIs.

ITopsifoK BBINOTHEHHs PaboThI

WccnenoBatsb 3¢ peKTUBHOCTE [eMCTBHS 3al{UTHOTO 3a-
3eMsieHUsI B Tpex(a3HO# CeTH ¢ N30/IMPOBaHHOW HeUTpasbio.

1. V3onupoBaTh HelTpaib UCTOUHMKA MUTaHUsI — [TePeBECTU
repek/itoyarens S 1 B jieBoe MOI0XKeHHe.

2. Otxkmounts N U PE - NpOBOJHUKHU — [1epeBeCcTU
nepekstoyarenu S 3 U S 4 B HIDKHee MOJIOKeHHe.

3. YcTaHOBUTH 3HaueHHe aKTUBHBIX CONPOTUB/IEHUN
301K (Pa3HBIX TIPOBOJOB TiepekrouaTesieM S 18, paBHoe 5
KOM.

4. Y6emuThCs, UTO:

- nepekmovarenu S 8, S 14, S 17, S 9, S 15 HaxofATCA B JIeBOM

T0JIOXKEeHUY;

- IepekJroyaresb S 12 — B II0JIO’KEHUU «BHU3»;

- aBTOMaTHuecKue BrIK/IouaTesud S 5 u S 10 — B rosioxkennu 0;

- IlepekJiroyaresb aMmrepmerpa B noaokeHuu « OTKII».

5. BK/IIOUUTH CTeH[, — [epeBecTy BbIKJItOUaTe/s S 2 B
TI0JIOKeHHe I, Py 3TOM 3aroparoTcst JIaMIThl Ha (ha3HbIX ITPOBOZAX.

6. IToaKMOUnTD 3/1eKTPOYyCTaHOBKY 2 («Kopriyc 2») K ceTu —

repeBeCTH aBTOMaTUUeCKui BoiK/ouaTesb S 10 B rosioxkeHue |

7. imutupoBath 3aMblkaHue ¢asbl B Ha «Kopmyc 2», HaxkaB
Ha KHOIKY S 13.

8. YcraHoBUTh rMOKKe TIPOBOJHUKY B THe3a «BXO/0» u
W3MEepUTh BOJIBTMETPOM Crefyroiye HanpsbkeHus U (B):

- HanpspkeHne «Kopnyca 2» oTHocuTenbHO 3eMmu Uy, (rHe3ga X 2
1 X 8);HanpsbkeHHe (pa3HbIX IPOBOZOB OTHOCUTENBHO 3eMU U,
U, Uc (tHe3paX2u X 15; X2u X 14; X 2u X 13).

9.Ycrpanuts 3ambikaHue (asbl Ha «Kopryc 2», HakaB Ha
kHOTKy «CBPOC» U yZiep)kuBasi ee B TaKOM COCTOSIHUM He MeHee
20 c.

10. BBIK/IIOUNTE CTeHJ, — [TepeBeCTH BLIK/II0UaTesb S 2 B
niosioxkeHue 0.

11. BpImoyHUTE 3alUTHOE 3a3eMyieHre. [ MO gK/TF0UeHNs
KopIyca 2 K 3a3eMJ/ISII0LLeMy YCTPOWCTBY IepeBecT!
nepek/royaresb S 15 B mpaBoe MojoKeHue.

12. Ilepekntouarenem S 11 yCTaHOBUTH 3HaUeHUE
COTIPOTUBJIEHNE 3a3eMJISAOLero yCTpoicTBa R 32 = 4 Om.

13. BKIHOUMTh CTeH/ — NepeBeCTH BhIK/IoUaress S 2 B
nosioxkexue I.

14.VimutrpoBats 3aMbIkaHue ¢a3el Ha “Kopryc 2”, HakaB Ha
KHOIKy S 13.
15. VI3mMepuTh BOBTMETPOM CiieAiytoiive HarpsbkeHus U (B):

- HarpspkeHHe «Kopmyca 2» oTHocuTenbHO 3eMau U, (THe3ga

X2uX8);

- HanpspKeHe (hasHbIX TIPOBO/IOB OTHOCUTETBHO 3eMU Uy,
UB, UC
X 2uX15X2uX14; X2u X 13).

- HanpsDKeHUs1 IPUKOCHOBeHUs Uy, IPY pa3/IuyHbIX
PacCTosIHUSIX [0 3a3emutensi (THe3ga X 8 u X 9; X8u X 6; X8u X
5). 16. YcTaHOBUTH TepeK/IrouaTe/ib aMmriepMeTpa B osioxKeHue A2
Y TIPOM3BECTH U3MepeHHe TOKa 3aMblKaHus I, (A) Ha 3emiIto.

[Tpumeuanusi:

a) Tpu Tepexojie C OAHOrO Tpejiesla U3MepeHHsl aMmIiepMeTpa Ha
Ipyroii HeoOXOAWMO [OXKHZATbCS YCTAHOBHUBLIETOCS ITOKa3aHUs
npubopa;

0) Tpu U3MEpeHUSX C TIOMOINBI0 IMGPOBBIX MPUOOPOB
HabsrozaeTcss fpeiid mocsienHedl 1mopel, TO3TOMY B Tabmumy
V3MepeHUi1 c/leflyeT 3aHOCUThb CpeflHee 3HaueHUe T0KasaHUs MpU-
6opa.

17. TlepekntoyaTesib aMIepMeTpa MepeBecTy B M0JIOXKEHHE
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«OTKIJI».

18. Ycrpanuts 3aMblkaHue ¢asbl Ha «Kopryc 2», HakaB Ha
kHONKY «CBPOC».
19. BBIK/TIOUNTS CTeH[| — IlepeBecTy BbIK/IFOYaTesb S 2 B
nosioxkenue 0.

MK-13- roTOBHOCTbIO OLLEHMBATb PUCKWU

TeXHOJZIoOrmn4eCKnx nporeccos

3HATh

n onpenensaTb Mepbl No obecneyeHnio GesonacHOCTHU

- OCHOBHbIE T1IpaBOBELIE,
HOPMAaTHUBHO-TEXHUYECKHUE
Y OpraHu3alvOHHbIe

Mepbl Mo
obecnevyeHuto
6e3onacHoCcTH
TexHoJIorn4yeckunx
npoL.eccos

ITepeueHb TEOpETHUYECKHX BOIPOCOB K 3K3aMeHy

1. OmacHble ¥ Bpe/iHBbIE POU3BOACTBEHHBIE (akTopbl (OBIID);
VX KnaccuuKanys ¥ ICTOYHUKH 00pa3oBaHusl.

2.  DKoJIoThYecKasi  3KClepTh3a  TeXHUYeCKUX  [POEKTOB,
TeXHOJIOTUH, TIPOAYKLIMY ITPeATIPUSTUH.

3. YC mpu mokapax; XapaKTe€PUCTHKA T0KAapOB M OOBEKTOB IO
TNI0KapHOU OMAaCHOCTH.

4. YnpaBieHve oxpaHOll oKpyskatoleli npuposHoi cpegbl (OOC).
Tunel monutopuHra. I'octsl u Can [TuHEL

5.0KcrnepTi3a U KOHTPOJIb Oe30macHOCTH 060pyJOBaHHUS U MaLlMH
Ha Mpe/NpUsaTHH.

6.UC npu B3pbIBaxX; yCJI0BUS UX BO3HUKHOBEHHUs U IOpaKarolliye
(hakTopsbl.

7. YnpaneHve 6e30MacHOCTBIO (0XpaHOH) TPyJa Ha TIpeANpUsTUN
(CYOT).

8. YcToiunBOCTh 00BbEKTOB 9KOHOMUKH K IOPaKaroOLUM (akTopam
4qcC.

9. Bo3peiicTBUe CUIBHO JENCTBYIOLMX XUMHUUYECKUX BeIlleCcTB
(COdB) Ha opranusMm uesioBeka. [lelicTBHsI HacesleHUsT B 30He
XUMHMUECKOTO TTOPaKeHMUS.

10. DKcrepTh3a YW KOHTPOJIb 3KOOJIOTMYHOCTH W 6e30MmacHOCTH
TIpeTIPUSTUIA.

11. Kpurepuu 6e30macHOCTH 3KOCHUCTEM.

12. TexHorenHele YC XMMUYECKOTO XapakTepa C BBIOpOCOM
oracHeIx xumuueckrx BerectB (OXB) U CH/IBHOZEMCTBYIOIIUX
smoBuThIX BettjectB (CSB).

13. UpesBbluaiiHble U 3KCTpeMajbHble  CUTyalUM;  UX
KaccurKaryst ¥ XxapaKTepUCTHKH.

14. Oxonoruyeckuil MacrnopT MPOMBIIUIEHHOIO MpeANpUsITHs
(mpupoonoIb30BaTeIs).

15. 30HBI 3arpsisHeHUsI TIPY SIZIePHBIX aBapusiX, 03kl 00IyueHUs U
JleMCTBYSI HacesleHus TI0 3aljiTe OT paArarivu.

16. [exnapauysi 6€301macHOCTH TIPOMBIIIJIEHHOTO TTPOM3BOACTBA.

17. Mex/AyHapoJHOe COTPYJHUYECTBO B 00/IaCTH  OXpaHbl
OKpy>karorueii cpesinl (ipupogbi), 'O u UC.

18. TexHorennsie YC paAualjioHHOTO XapakTepa (paJualiOHHbIe
u sifiepHble aBapun). Knaccudukarms PA no MAT'ATO.

19. BesomnacHoCTb NIPOU3BO/CTBEHHO-TePPUTOPUAIBHBIX
KOMILIEKCOB.

20. OneHka HeraTHBHBIX (akTopoB; ux HopmupoBanwe (II1K,
nay).

21. TocypapcTBeHHast cUCTeMa NpefynpexjeHuss U JMKBUIALU
4qcC (PCUQ).

yMeTb

- KOPPEKTHO
Bblpa>kaTb "
AprymMeHTUpPOBaHHO
obocHoBbIBaTb
MoNOXXeHUs
npeaMeTHOWN
obnacTtun 3HaHuA

3agaua Pacuer 3any/ienus

[MomobpaTe TUIOM[A[b CEUEHHS] HYJIEBOTO MPOBOJA,
yIOB/IETBOPSIIOIAS] ~ YCIOBUIO  cpabaTblBaHUsl ~ MaKCUMajbHOMN
TOKOBOHM 3alllUTHI, Paclpefe/uTe/bHOTO IWTKAa 1abopaTopuu, K
KOTOpOMY To/iBeieHa uHus (aymHoi | = 400 M) OT TIOHW)KAIOIIero
TpaHcopmaropa ¢ 10 kB mo 0,4 kB, momHocteio 400 kB-A,
coesuHeHre o6MOTOK Y/Y,. IlapameTpel «(asbl» -- HampsbkeHUe
220 B, miowjaap cedeHus MpoBoja M3 meau 12 mm?. PaccrosiHue
Mexy TpoBogHWKamu jvHuUM — 0,6 M. IlapameTpsl ycTpoiicTBa
3alMThI — TUND AB, HOMUHAIBHBIN TOK Liow = 63 A.
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Pemienne

1. ConportuBnenve 00MOTOK TpaHchopmaropa  Z,
orpeieuM 1o Tabnuie 5.6 3Has HanpsbkeHue TpaHcdopmaropa
380 B (monmxkarormuii TpaHcgopmarop ¢ 10 kB go 0,4 kB),
morrHocTh 400 kB A u coepuHenre 06MoTOK TpaHchopmaTopa Y/
Y. Z:=0,195.

2. Tlo dopmyne (5.5), 3Has, UTO Liow = 63 A,
paccunTaeM 3HaueHue TokKa I« (/11 AB HOMMHa/NBHBIM TOKOM 10
100 A ko3¢ duLeHT KpaTHOCTH ToKa cocTasysieT 1,4). Torga, I =
63-1,4 = 88,2 A.

3. ILnoTHOCTE TOKA B HyJ/IeBOM MPOBOJHUKE i, pACCUYUTAEM
no ¢opmyiie (5.6), BEIOMpas MIIOLIa/b CEUEHHUsT HYJIEBOTO MPOBOJA
160 mm? (moMHs 0 He0GX0AMMOCTH obecreuenus iy ot 0,5 A/MM? 10
2 A/MM? ecli He TOMajaeM B 5TOT JWanas’oH, TO HeoGXOAUMO
KOpPPEKTHPOBaTh BHIOOD IUIOLIA/IM CeueHUsl Hy/IeBOTO MPOBOJA). iy =
88,2/160 = 0,55 A/MM? cC/eoBaTebHO MEHAThL BLIOPAHHYIO
IUIOIIa/b ceueHust He0OXOAUMOCTH HerT.

4. Onpenemm 1o Tabuile 5.7 3HaueHwus 1y U x; (BbIOMpast
MeHblllee 3HaUeHHe i, 13 Tab/MLbl: HAaIIpUMep, B HaIlleM C/lydae
BoIOMpaeM iy = 0,5 A/Mm?): ry = 2,28 OM/KM 1 X; = 1,37 OM/KM.

5. Paccuuraem 3HaueHUs aKTUBHOIO R, U BHyTpeHHero
WHIYKTUBHOTO X,  COTIDOTHBIIEHWSI  HYJIEBOTO  ITPOBOZHHKA
niofcrassisisi B popmyiiel (5.7) u (5.8) [yMHY JIMHUY B KWJIOMETpax:

R.=2,28:0,4=0,912 Om u X, = 1,37:0,4 = 0,548 Om.

6. Onpenemm 1o ¢opmysie (5.9) akTUBHOe COMPOTHBJIEHHE
(ha3HOrO TIpOBOAHMKA Ry TpH 3aaHHbIX 3HaueHusix | = 400 M u S¢
=12 mMm2 c yuetom p = 0,018 OM-MM2/M [/151 MEJHOTO MPOBOJA.

7. IlpoBepum ycinoBue (5.11) 1,06 2 - 0,6, BuHO, UTO
yCJIOBUE BBINOJIHAETCS (B CTydae,ec/ii OHO He BBIITO/IHAETCS,
Heo0X0MMO U3MEHUTS IIIOLIalb CeUeHHs HY/IeBOTO IIPOBO/A).

8. ITposepum ycnosue (5.15). I, = 191,44 A > I, = 88,2 A,
CJ/leJOBaTebHO YCIOBHE BBIMOJHSETCS M 3alljiTa obecrieurBaeTcs.
Eciu yciioBre He BBINOJHAETCS, HEOOXOAUMO MOBTOPHUTH pacueT C
JpYroi IJ/I0IIabi0 CeYeHUsT Hy/IeBOT0 MPOBOJa.

BoiBoj B pesynbTaTe pacueta orpeziesieHa HeobXoqumMasi TIoa/ib
ceueHUs Hy/IeBOro mnposoja S,= 160 mM?, KoTopas obecrieunt
cpabaTbIBaHHe aBTOMAaTHUECKOTO BHIKJTFOUATesI.

BJIa/IETh

cnocobamu
OLUEHUBAHUSA PUCKOB
M onpepeneHna mep
no obecnevyeHuto
6e3onacHoCcTH
TexHoJIorn4yeckunx
npoL.eccos

JlabopatopHas pabota Ne 4
Hccneposanue 3¢(peKTUBHOCTH JieiiCTBUS 3aHY/IeHUS

Lenb paboTel — wucciefoBath 3GGEKTUBHOCT AEHCTBUS
3aHy/eHUss B Tpex(a3HOi  UeTHIPeXIIPOBOJHOM  CeTHU C
IJIyX03a3eM/IeHHOH HelTpasbio HarpsbkeHueM 7o 1000 B.

CojepxaHue padoTbI
1. OrieHuTh 3¢ dEeKTUBHOCTE [1eWCTBUS 3aHy/1eHus B ceTH 6e3

TIOBTOPHOTO 3a3eMJ/IeHUs HY/IeBOr'0 3all{UTHOr0 NpoBoHUKa (PE-
TIPOBOJHUKA).

2. OueHuTb 3¢ HeKTUBHOCTD /1eMCTBUS 3aHYJIEHUS B CETH C
TOBTOPHBIM 3a3emsieHue PE-TIpOoBOJHUKA.
3. Ouenutbs 3hPeKTUBHOCTE  WCIIOJB30BAaHUSI  TTOBTOPHOTO
3azemsieHus1 PE- TIpOBOZAHMKA ITpU €ro oOpbiBe U 3aMbIKaHUH (ha3bl
Ha KOpITyC 3a MeCTOM 00pbIBa

ITopsiioK BBINOTHeHUs PadoThI

Onpefie/UTh B C/lyyae NIPUMEHEHUs! 3aHyJ/IeHUs] U 3aMblKaHUs
da3pl Ha KOPIyC 3/7eKTPOYCTaHOBKKA BpeMsi cpabaTbhiBaHMs
aBTOMaTUUYEeCKUX BBIK/IIOUaTesiel (aBTOMaTOB 3alllMThl) U BeJTUYUHY
TOKAa KOPOTKOTO 3aMbIKaHWsI TPY PA3IMYHOM COMPOTHUBJIEHWUH B
3/IeKTPUUECKOH 11enu «da3za-HeHlTpasb».
1. 3a3eM/IUTh HelTpa/b UCTOYHUKA [TUTAaHUs — [IepeBeCcTr
nepeksoyaresib S 1
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B TIpaBOE M0JIO’KEHUeE.
2. [Topxmrounts N ¥ PE-NIPOBOAHUKU K UCTOYHUKY NTUTaHUS —
PYKOSITKM Tepeksitouaresnieit S 3, S 4, S 12 nepeBecTU B BepxHee
TIOJIOXKEeHHe.

3. [ToakounTh KOpITyCa 3/1eKTPOyCTaHOBOK 1 U 2 K PE-
TIPOBOJHUKY — MepeBeCcTH PYKOSITKY Tepek/itouaTesielt S8 u S 14 B
TIpaBoe IOJIO’KeHHe.

4. Yoeauthbcs, uto nepekmouate S 9, S 15, S 17 — B ieBoM
T10JIO’KEHUU.

5. BK/IIOUMTb CTeH[| — NepeBecTy BhIK/It0UaTeb S 2 B rosiokeHue 1.
6. [ToAK/IIOUMTE KOpITyCa 3/1eEKTPOYCTaHOBOK 1 U 2 K CeTH —
TepeBeCTH aBTO-Marthl 3aUThl S 5 1 S 10 B onoxeHue 1.

7. IlepekmtouaTesieM S 6 yCTaHOBUTH 3HAueHUE 3JIEKTPUYECKOIO
COTIPOTHB/IEHUS] HYJIEBOTO 3allIUTHOTO NMpoBogHUKA Rpr = 0,1 OM u
TepexoHOr0 COMpPOTHUB/IeHUS Mexny (asoil kopmycom R, = 0,1
Om.

8. YcTaHOBUTE Nepek/itoyartenb amriepMerpa B rojioxkeHnve Al.

9. mutHpoBaTh 3amMblKaHue (hasel B Ha «Koprmyc 2», HakaB Ha
KHOIKy S 13.

10. IIpousBecTH wW3MepeHHe BpeMeHH cCpabaTbiBaHMsI aBTOMAaTa
3aIUTHI T, (MC) ¥ TOKA KOPOTKOTO 3aMbIKaHUs I; (A) C MOMOILBIO
MUWITMCEKYH/IOMepa U aMIiepMeTpa COOTBETCTBEHHO

11. YcrpaHuTh 3aMblKaHue Ha «Kopmyc 2», Ha)kaB Ha KHOTIKY
«CBPOC».

12. TToaK/IOUUTh 3/1eKTPOYCTaHOBKY 2 («Kopmyc 2») K ceTH —
repeBecTy BbiK/ItouaTesis S 10 B osnoxxenue I

13. YcraHoBUTH 0OC/Iel0BATe/IBHO [epeksitouareseM S 6 3HauUeHUs
R = 0,2; 0,5 OmM, COOTBETCTBEHHO TPOU3BECTH HW3MepeHUsl
BpeMeHHM cpabaTblBaHMsl aBTOMara 3alUTBl U TOKA KOPOTKOTO
3aMbIKaHUs aHajoruyHo .. 9, 10, 11, 12.

14. YcrpaHuTh 3aMblKaHue Ha «Kopmyc 2», Ha)kaB Ha KHOTIKY
«CBPOC».

15. IToAK/IIOUUTE 3/1eKTPOYCTaHOBKY 2 «Kopryc 2» K ceTy —
repeBecTy Bbik/ItouaTess S 10 B osoxxenue 1.

16. YcTaHOBUTH 3HaUeHUe CONPOTUB/IeHUs Rpg, paBHOe 0,2 OMm.

17. TlocnenoBate/sHO Mepek/royaresieM S 16 yCTaHOBUTL 3HaUeHUe
TepPeX0HOT0 CONPOTHB/IeHUsI MeXAY (a3oil ¥ KOpIycoM Ry = 0;
0,1; 0,5 OM 1 u3MepuTh BpeMsi cpabaThIBAHUS aBTOMATa 3aLlUThI U
Be/IMUMHBI TOKa KOPOTKOr'0 3aMbIKaHHs B COOTBETCTBUH C LI 9, 10,

11, 12.

18. YcTpaHuTh 3aMblKaHue Ha «Kopmyc 2», Ha)kaB Ha KHOTIKY
«CBPOC».

19.BBIK/IIOUNTE CTeH/[| — IlepeBeCcTy BhIK/IOUaTe b S 2 B [0I0)KEHUe
0.

6) HOPHHOK npoBeaeHusi HpOME)KYTquOﬁ dTTeCTAdllU4, IO0Ka3aTe/IW H KpPUTEePpHUHU
oneéHuBaHUA:

[IpomexxyTOuHasi aTTecTalivsi MO AUCLUIIIMHE «be30rnacHOCTh >KU3He[esiTeTbHOCTU» BK/IHOUYAeT
TeopeTUUecKre BOMPOChl U TMpaKTUYeCcKoe 3ajilaHue, TO3BOJISIIOLIME OLIEHWTb YDPOBEHb YCBOEHUSI
00yJaroIMMHUCS 3HaHWH, BBIIBUTH CTeNeHb CHOPMUPOBAHHOCTU YMEHUH U BJaJIeHUH, IPOBOJUTCS B
tdbopme 5K3ameHa. [Ifig yCHeLIHOTO TMPOXOXK/JEHUs 3K3aMeHa  CTYJEeHT [O/DKeH KayeCTBeHHO
MO/JITOTOBUTECS K /1aDOpaTOPHO- TMPAaKTUYECKMM 3aHSITHSIM, a Ha CEeCCHW, B XO/le 3aHATUMN
MPOZIEMOHCTPUPOBaTh CBOU 3HaHUs. CTyJeHThl, He TIOKa3aBIllMe 3HaHWA Ha  jabopaTopHO-
MPAKTUYECKUX 3aHSATHSX MOTYT OBbITb He [OMYyI[eHbl 0 3K3aMeHa MW JO/DKHBbI OTUMTAThCS B
VHAUBUAYalbHOM MOpsiiKe. JK3aMeH M0 JaHHOM JUCLUIUIMHE TPOBOJUTCS B YCTHOW (opme IO
9K3aMeHAlMOHHLIM OueTaM, KaXKblli U3 KOTOPBIX BK/IIOUAET /IBa TEOPETUUECKMX BOMPOCA U OJHO
MpaKTUUecKoe 3aJjaHue.

21



ITokazamenu u Kpumepuu oyeHUBAHUSI IK3AMeHA:

- Ha OIeHKY «oTau4HO» (5 0anioB) — 0OyYarOL[UICS /1eMOHCTPHUPYET BBICOKHM YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIHI, BCECTOPOHHEe, CCTeMaTHUeCckoe U TJIy0OKoe 3HaHHe yueOHOTro
MaTepHasa, CBOOOJHO BBITIOJIHSIET TIPAKTUYECKWe 3aJlaHusi, CBOOOJHO OrepupyeT 3HaHUSIMH,
YMeHUSIMU, TIPUMeHsIeT UX B CUTYyalLUU TTOBBIILIEHHOUW C/I0)KHOCTH.

- Ha OIeHKy «xopomo» (4 6amra) - oOydYaroL[UiiCS [JeMOHCTPUPYET CpeJHUM YpOBeHb
c(hOpMHUPOBAaHHOCTU  KOMIIETEHIIWI, OCHOBHbIe 3HAHWS, YMEHHs OCBOEHBbI, HO [IOMYCKalTCs
He3HauuTe/IbHble OIMMOKH, HEeTOUHOCTH, 3aTPy/AHEHWs TP aHa/JMTHUeCKUX OrepalusixX, IepeHoce
3HaHUYW ¥ YMeHUI Ha HOBbIe, HeCTaHJapTHbIe CUTYal[1H.

- Ha OIIEHKY «y/I0BJIETBOPUTE/JIBbHO» (3 Oasa) - 00yuaromuiicsi eMOHCTPUPYET TTOPOrOBbIi
ypoBeHb C(OPMUPOBAHHOCTU KOMIIETEHIIUN: B XOJie KOHTPOJIbHBIX MEpOMPHUSATHI [10MyCKatTCs
OLMOKY, TIPOSIB/ISIETCS OTCYTCTBUE OTJE/NbHBIX 3HAHWW, YMEHW, HABBIKOB, OO0yYaroL[uics
WCTILITBIBAET 3HAUWTE/bHbIE 3aTPy/HEHHs TIPU OMepHUPOBAHWM 3HAHUSIMU U yMEHUSIMU TIpU HX
repeHoCe Ha HOBbIE CUTYalL[|H.

- Ha OILIEHKY «HEeyJAOB/IeTBOPUTEIbHO» (2 Oasuia) - oOydJaromuiicss JeMOHCTPUPYeT 3HaHUS He
6osiee 20% TeopeTUUECKOTO MaTepuasa, AOIMYyCKaeT CyIeCTBEeHHble OIMMOKH, He MOXKeT T0Ka3aThb
VHTe/IJIeKTya/IbHbIe HaBbIKW PellleHUs IPOCThIX 3a/au.

- Ha OLIeHKY «Hey/J0BJIETBOPUTE/IBHO» (1 6asu) - 00yyJaroluiics He MOXKeT TI0Ka3aTh 3HaHUS Ha
YPOBHE BOCTIPOM3BE/IeHUS U O0bsICHEHHWsS MH(MOpMAI[UM, He MOXKET I0Ka3aTh WHTEeJIeKTYyasIbHbIe
HaBBIKM pellleHUs TTPOCThIX 3a/jau.

8. YueOHO-MeTO[HUeCKOe M HH()OPMaMOHHOe 00ecreuyeHre JUCIHIUTHHBI

a) OcHogHas nuTeparypa:

1. be3omacHOCTb ’KWM3HeJESATENIbHOCTU [JiIi TeXHUUeCKWX HampaieHuil. Kypc nekuui
[DnekTpoHHBIM pecypc] : yueObHoe mocobue / [A. FO. Iepsituackuii, O. B. Bobposa, O. HO.
WnbuHa u ap.] ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekTpoH. onT. auck (CD-ROM)
PexxumiocTyta: https://magtu.informsystema.ru/uploader/fileUpload?
name=3364.pdf&show=dcatalogues/1/1139118/3364.pdf&view=true. - MakpooObeKT. -
ISBN 978-5-9967-0969-4.

2. Bypkapt, M. M. Be3onacHOCTb )KU3He|esiTeJIbHOCTH [ D/IeKTPOHHBIN pecypc] : MpakTUKyM / M.

M. Bypkapt ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 snektpoH. onrt. Aguck (CD-ROM). - Pexxum

jocryma:  https://magtu.informsystema.ru/uploader/fileUpload?name=1278.pdf&show=dcatalogues/
1/1123473/1278.pdf&view=true. - MakpoOoOBEKT.

0) lono/iHMTE/IbHAA JIMTEPATypa:
1. BobpoBa, O. B. bBe3omacHOCTb >KU3HE/ESATENILHOCTH [ONeKTpOHHBIA pecypc]: yuebHO-
metoguueckoe ocobue / O. b. Bobposa, T. B. Cupugosa ; MI'TY. - Maruautoropck : MI'TY, 2017.
- 1 3/7IEKTPOH. OTIT. JIACK (CD-ROM). - Pexxum JloCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3365.pdf&show=dcatalogues/

1/1139120/3365.pdf&view=true. - MakpoobsekT. - ISBN 978-5-9967-0970-0.
B) Metoguyeckue ykasaHus:

1. Be3omnacHOCTb >XuU3He[eATeNbHOCTH [DeKTPOHHBIM pecypc]: MeToAWYyecKue yKas3aHWsl IO
BBITIO/THEHUIO J1Tab0OpaTOpPHBIX paboT MO AUCHUIUIMHE «be30macHOCTh JKU3HeAeATebHOCTHY IS
ctygeHToB HampaseHus 13.03.02 «DjeKTposHepreTHKa U 3/IeKTPOTeXHUKa» BcexX ¢hopM o0yueHUs /
coct. E. A. XXunkuna ; MI'TY ; Benopenxuii ¢pumman. - b. m., B. r. - 1 snektpon. ont. auck (CD-

ROM). - Pexxum JIOCTYyTIa: https://magtu.informsystema.ru/uploader/fileUpload?
name=3099.pdf&show=dcatalogues/1/1135487/3099.pdf&view=true. - MakpooObeKT

2) IIpozpammHoe obecneuerHue u HHmepHem-pecypcoi:

HaumeHoBaH Ne foroBopa Cpok JleNCTBUS
ue [10 JIVLIEH3UU

MS K-171-09 ot 18.10.2009 beccpouro
Windows 7
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https://magtu.informsystema.ru/uploader/fileUpload?name=3364.pdf&show=dcatalogues/1/1139118/3364.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3364.pdf&show=dcatalogues/1/1139118/3364.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3099.pdf&show=dcatalogues/1/1135487/3099.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3099.pdf&show=dcatalogues/1/1135487/3099.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3365.pdf&show=dcatalogues/1/1139120/3365.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3365.pdf&show=dcatalogues/1/1139120/3365.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1278.pdf&show=dcatalogues/1/1123473/1278.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1278.pdf&show=dcatalogues/1/1123473/1278.pdf&view=true

MS Office K-171-09 ot 18.10.2009 GeccpouHo
2007
7Zip CBOOO/IHO 6eccpouHo
pacripocTpaHsieMoe

1. MexayHapo/Hast CTIpaBo4YHasi chucTeMa«I1oTpei» popretcom OTPAC/ib «Obpa3oBaHue 1 HayKa B PD u
3a py6exxom». —URL:http://education.polpred.com/.

2. HauwmonanbHasi uH(OpMalMOHHO-aHAJIUTAYECKass cucTeMa — POCCHIICKWN HMHIEKC HayuyHOro
uurrupoBanus (PMHII).-URL: https:elibrary.ru/project_risc.asp.

3. TlouckoBas cuctema Akazemusi Google. - URL:https://scholar.google.ru/.

4. UVudopmanuoHHas cucrtema — EjauHoe OKHO [ocryna K HH(QOpPMALMOHHBIM pecypcaMm. —

URL:https://window.edu.ru/.

9.MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIUTHHBI
MamepuanbHo-mexHuyeckoe obecneyeHue OUCYUNIUHbI 8KAOUaem:

Tun 1 Ha3BaHUe ayIUTOPUU

OcHallleHre ayauTOpUn

YueOHbIe 3aHATUS JIST
TIPOBeZIeHUs] 3aHSTUM JIEKI[MOHHOTO
THIA

MynbTUMeWiiHble CpeJiCTBAa XpaHeHUs], mepejauu U
Tripe/icTaB/aeHUsi UHPOpMaLU

YuebHast  ayguTopus IS Jlabopatopusi BXK/] c komruieKToM 000py/JoBaHUS,
MIPOBe/IeHus1 1abopaTOPHBIX PaboT HarJisiiHble TocoOusi Mo AUCLUIIMHE

YuebHast  ayguTopus IS [TepcoHanbHble KoMIblOTephl ¢ maketom MSOffice,
TIpOBeJleHUs 3aHATHM, TPYNIOBLIX U | BBIXOAOM B VIHTepHET W C JOCTYIOM B 3/1€KTPOHHYIO
VMHVBHU/YalbHBIX  KOHCY/bTalWH, | WHOPMaIMOHHO-00pa30BaTebHyI0 Cpesly
TeKyLL[ero KOHTPOJIA u
NIPOMEXYTOYHOM aTTeCTaluu

[TomeeHue ISt [TepconanbHble KommbloTepbl C makerom MSOffice,
CaMOCTOSITeJIbHOU paboThl | BBIXOIOM B VIHTEpHeT W C JOCTYIIOM B 3J/IEKTPOHHYIO
00yyaromuxcs rHGbOpPMaLIMOHHO-00pa3oBaTebHYI0 Cpey

[Tomemenue 1 XpaHeHUs U
npornakTHUeckoro o0cIyKMBaHUS
yueOHOro 000PYI0BAHMUS

Crennaxu, ceidbl [Jii  XpaHeHWs y4yeGHOTO
obopyoBaHus, y4eOHO-HATJIAHBIX TIOCOOMM W yueOHO-
MEeTO[UUeCKOM JOKYMeHTalu1
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