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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucuunnuubl: PopmupoBaHve y Oyayuiero cneumanqicta pUCK-OPUEHTUPOBAHHOTO MbILIMEHWS, Npu
KOTOpPOM BoMpockbl obecnevyeHuss TexHocdepHon 6e3onacHOCTU W paumMoHanbHOro WUCMONb30BaHUSA NPUPOOHbLIX PecypcoB
paccMaTpuBalOTCH Kak NPUOPUTETHBIE NMPU NPUHSATAM OPraHN3auMOHHO-TEXHUYECKUX PELUEHNIA.

1.2 3apgaum gMCUMNNUHbBIL:

* PaccMOTPETb METOAONOMMYECKNE OCHOBBI OLIEHKM TEXHOTEHHOTO PUCKA;

* pacKpbiTb 0OCOBEHHOCTM aHanM3a NPUPOAHO-XO3ANCTBEHHbIX KOMMMEKCOB U COBPEMEHHbIX TEXHOMOMMYECKMX CXEM
KaK CINOXHbIX CUCTEM,;

*  MNPOAEMOHCTPMPOBATb BO3MOXHOCTM  MPUMEHEHUS  METOAOB MaTeEMaTU4YecKoro MOAENUpoBaHuA  Ans
NPOrHo3npoBaHus Ype3BblvanHbix cutyaumn (UC) B TexHocdepe n nocneactemn YC.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUMUMIINH:

2 KOMMNETEHLUWN OBYYAIOLLEIrocs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlK-2: Cnoco6eH aHanM3npoBaThb U NPUMEHATbL 3HAHUA U ONbIT B cepe TexHocepHon 6e3onacHoCcTM Ans
pelweHus 3agay B npod)eccuoHanbLHON AeATeNbHOCTY;

3HaThb: npuHUUNbI ynpasneHna puckamm B TGXHOCdI)epe M OCHOBbI MO EeNNMpoBaHUA Kak MUHCTpyMeHTa Hay4YHOro no3HaHuA.

YMeTb: onpeaensTb 1 BbIOupaTtb BUA MaTeEMaTUHECKOM MOAENV AN peLLeHNs NpakTU4eCcKon NpodeccnoHanbHom 3agaydu.

BnapeTtb: HaBbikaMmu MHTEerpnpoBaHna MmateMaTn4ecknx n eCteCtBeHHO-Hay4HbIX 3HaHun gna pelieHunsa I'IpOCt)eCCI/IOHaJ'IbeIX
3adau.

OlNK-5: Cnoco6eH pa3pabaTbiBaTb HOPMaTUBHO-NPaABOBYK AOKYyMeHTauuio cdepbl npodeccuoHanbHon
[eATeNIbHOCTU B COOTBETCTBYHOLLMX 06nacTAx 6e3onacHOCTU, NPOBOAUTL IKCNEePTU3Y NPOEKTOB HOPMaTUBHbIX
NpaBoBbIX aKTOB.

3HaTtb: NOPSJOK BbINOMHEHUS paboT Mo MAEHTUMUKAUUN ONacHOCTEN, OLEHKE pucka 1 onpegeneHnto MeTo4oB ynpaBneHms
puckamu B NnpodeCcCcnoHanbHOM AeATENbHOCTN.

YMeTb: NpoBOAMTL MPOLIECC OLIEHKU pUCKa, KOTOPbIA OXBaTbliBAeT pasfiMyHble acnekTbl OT WAEHTUUKALMKM OnacHOCTEN U
aHanusa pucka 4o OLEeHKM ero NpueMnemMocTui 1 onpeaeneHus

NOTEHUMAnNbHbLIX BO3MOXHOCTEM CHUXEHUS pucka MocpedcTBOM BbiGopa COOTBETCTBYIOLMX MEPONPUATUIA MO YrNpaBreHuo
pucKamu.

BnapeTb: HaBblkaMu OLIEHKM I'IpOCbeCCVIOHaJ'IbHOFO M 3KOJT0Or’M4eCcKoro pucka.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIUHE

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

KoHTakTHas
paboTta

Jlek.
(4acbl)

Mp.

(4achbl)

CP
(4achbl)

MHHoBAaL.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. Teopus CrnoXxHbIX CUCTEM B
obecneyeHun 6e3onacHOCTM B TeXHocdepe.

Tema 1. dnemeHTbl 06LIEN TEOPUM CUCTEM U
CUCTEMHOWN OMHAMUKN

MoHaTne n knaccudmkaumsa cuctemM, odwas
XapaKTepUCTMKA CNOXHbLIX CUCTEM.
dopmMannsoBaHHOE ONUCaHNEe CUCTEM.
Ba3zoBble 3aKOHOMEPHOCTH
dyHKUnoHnpoBaHus. O6obLieHHas
CTPYKTYpa CUCTEMHOIO aHanm3a u
CUCTEMHOrO CMHTE3a.

Tema 2. MpuHumnel hopmanusaumm n
MOLENNPOBAHUSA CIOXHbIX CUCTEM
Knaccudmkauusa mogenen un cnocobos
MOLENMPOBAHNS CIOXHbBIX CUCTEM.
O606LLeHHas CTpyKTypa npoLecca co3gaHus
1 uccnegoBaHusa mogenen. CemaHTnyeckoe u
cemmoTnyeckoe mogenuposaHme. Npoeepka
KOPPEKTHOCTU MOAENEeN.

MpakTnyeckoe 3aHsiTMe Ne 1. Otanbl
MOLENNPOBAHUSA CINOXHbIX CUCTEM

Tema 3. OcHOBbI cucTeMbl 06ecneyeHns
BesonacHocTn B TexHocdepe.

Mpobnembl 6e3onacHOCTH B TEXHOCDEPE.
MprynHBl U akTopbl Ype3BblHaNHbLIX
cutyaumin (UC). SHeproaHTponuinHas
KOHUenuus n kraccmgmkaums onacHoOCTeN.
OCHOBHbIE MOHATUSA NPOU3BOACTBEHHO-
akonornyeckon 6esonacHoctn. O6wme
NPUHUMMBI NpeaynpexaeHns BO3MOXHbIX
NPOUCLLECTBUN

MpakTnyeckoe 3aHsaTMe Ne 2.
OHEpProaHTponuiiHasa KOHLENUUS 1
Knaccudukalms onacHoOCTeN.

Tema 4. MeTogonorn4yeckne 0OCHOBbl PUCK-
MeHe)KMeHTa Ha 06beKTe NOBbILLIEHHON
onacHocTu. [NoHATUNA, napameTpbl 1
CTaHAapTbl MO MEHEMXKMEHTY pucKa.
Knaccudumkaums 3agay n metogoB
060CHOBaHWS peLleHnin Ans puck-
MeHegkMmeHTa. OcobeHHoCcTH
CTaTMUCTMYECKOrO OLlEHMBAHNS NapameTpoB
pucka.

MpakTnyeckoe 3aHsaTne Ne 3. MsyyeHue
CTaTMCTUYECKOro noaxoaa K OLeHMBaHUIo
napamMmeTpoB pucka

Pasgen 2. MogennpoBaH/ne N CUCTEMHbLIN
aHanu3a npotecca NporHo3MpoBaHus
WCTOYHMKOB pUCKa.
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Tema 5. geHTudmkaumsa un
npeaBapuTeNbHbIA aHaNn3 NCTOYHMKOB
pucka.

KoHuenumsi BbISIBNEHUS 1 NpeaBapuTENbHOMo
(ka4eCTBEHHOr0) aHanu3a UCTOYHUKOB puUcka.
MeToabl n 0606LLeHHasn npoueaypa
npenBapuTENbHON OLIEHKM NapamMeTpoB
pucka.

Mpaktnyeckoe 3aHsaTME Ne 4. OnpegeneHune
XapakKTepPUCTUK NCTOYHUKOB TEXHOCHEPHOM
ONacHOCTU U naeHTUdmkaumn akTopos
TEXHOMEHHOro PUCKOB

Tema 6. O6Wwue NpUHLMMNBbI NPOrHO3NPOBAHUS
pucka NpounCLLIECTBUN
MprYnHHO-CNeACTBEHHbIE ANarpaMmsil.
MpuunHHO-cneacTBeHHble €BsA3M. OCHOBHbIE
TUMNbI gnarpaMmm BINSHUS.

MpakTudeckoe 3aHsaTHe Ne 5.
NaoeHTndukaumsa dakTopos 3KONOrM4eckoro
N coumarnbHOro pucka

Tema 7. MogenupoBaHue 1 NporHo3
napameTpoB pucka.

MocTpoeHue n aHanu3 guarpaMmm Tuna
«AepeBo NPOoVCLLECTBUNY U «4EPEBO
cobbiTuny. MogenupoBaHue cobbITU C
MOMOLLIbIO NOTOKOBOTO rpada.
Wcnonb3oBaHue anarpaMmm tmna «CeTb».
MpakTnyeckoe 3aHsTme Ne 6 OueHka
TEXHOTEHHOro puUcKa aBapun

Pasgen 3. O6wme npmMHUMNBLI nccnegosaHns
npoLecca Npu4nHEHHoro yuiepba

Tema 8. O606LeHHas meToanka
NPOrHO3MPOBAHNSI OXUOAEMOro Ha 0ObekTe
MOBbILLEHHOWN ONacHOCTU cpegHero yuepba.
MpakTnyeckoe 3aHsaTME Ne 7.
MogenupoBaHue 1 pacyeT
HEKOHTPONUPYEMOro UcTeYeHuUs
3Heprosanaca.

Tema 9. lNMporHo3upoBaHme NapameTpoB
aBapuUHOro UCTeYeHUst U pacnpocTpaHeHus
3Heprosanaca. OcobeHHOCTH
NPOrHO3npoBaHMs NapameTpoB
HEKOHTPOSTMPYEMOrO UCTEYEHNS 1
pacnpocTpaHeHus aHeprosanaca. Mogenw.
MporHo3npoBaHue NapameTpoB
pacnpocTpaHeHusi U paccesiHUsa BpeaHOro
BellecTBa. [1aTHa 1 Nonsa KoOHUEeHTpaumi.
MpakTnyeckoe 3aHsaTME Ne 8.
MogenupoBaHue 1 pacyeT NpoLLeccoB
UCTEYEHMS U pacnpoCTPaHEHUS XKULOKUX
3arpssHeHumn

Pasgen 4. OueHka yuwiepba

Tema 10. MNMporHo3npoBaHne NnapameTpoB
npeBpaLleHnsi U paspyLLINTENbHOro
BO3JeNCTBMA NPOAYKTOB aBapuUMHOro
BbiOpoca. Mogenu n meToabl anpuopHON
OLLeHKM napamMeTpoB npoLecca NpUYnNHeHUs
TexHoreHHoro yuwepba.

MpakTnyeckoe 3aHsaTHe Ne 9.
MopenupoBaHue 1 pacyeT NpoLeccoB
paccevnBaHns ra3oobpasHbIX 3arpasHUTenen
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Tema 11. OcobeHHOCTM NporHo3a yuiepba
3gopoBbio nogen. OcobeHHOCTU OLEHKN

3KOHOMMYECKOTO yLepba OT BO3AENCTBUSA
onacHbIX )akTOpoB Ha 06BbEKTbI hayHbl U

donopbl

MpakTnyeckoe 3aHsaTre Ne 10 N3yueHune
Mogenew Anst OLEeHKN 3KOHOMUYECKOro
ywepba drnope un payHe

npn YC

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 34

mn

90,75

KOHCyJ'IbTaLI,VII/I N NPOMEXYTOo4YHada atrectauma

(3auet, Kypcosas pabota) 2,25

Bcero koHTakTHas paboTta n CP no

53,25 90,75

AUCLUMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3agaum KkypcoBon paboTbl (npoekTa): OcHOBHas Lenb KypcoBow paboTbl — 3TO hOpMUpOBaHME Y
MarmcTpaHToB 3HAHWUIA, YMEHUIA U NPAKTUYECKUX HABbIKOB MO METOAAM OLIeHKN TEXHOTEHHOTO pycka U NPOrHO3MPOBAaHUS ero
nocrneacTBuii B Criydae YpesBblHalHbIX CUTYaLNN.

OcCHOBHbIMM 3aja4aMun KypcoBol paboTbl ABNSIHOTCS:

— obyyeHre MeETOAONOrMYECKMM OCHOBaM U3yYeHNst 0OGbeKTa UCCreoBaHNs C NO3ULIMIA aHanus3a CyLecTBYOLLMX

onacHocTew;

— KONMYecTBEeHHas OLieHKa pucka;
— OLIeHKa nocneacTsuiA peanuaaLumn onacHOCTel Ha OCHOBE METOA0B MaTeMaTUYecKoro MoaenmpoBaHus
— 3aKpernneHne HaBbIKOB MaTEMaTUYECKOro MOAEenMpPOBaHNSA CMOXHbIX 0GLEKTOB U MPOLIECCOB.

4.2 TemaTuka KypcoBomn paboTbl (npoekTta): 1. VigeHTndukauma akTopoB 1 OLiEHKa 3KOOrM4ecKoro pucka npm
CTPOUTENBLCTBE UMK IKCNNyaTaLMm 06 BEKTOB 3KOHOMUKHN

2. MogenvpoBaHue 1 pacyeT NocrneacTBMN Ype3BblHaiHbIX CUTyaUMin Ha 06 bEKTaxX AKOHOMUKN.

3. MogenvpoBaHne cUCTeM U MUHUMU3ALMSA PUCKOB (SKOHOMUYECKMX, SKOOrMYECKNX, coLmarnbHbIX)

4. CBA3b BEPOATHOCTM NopaxeHus ¢ NpobuT-cyHkumnen Pr. cnonb3oBaHue npobut-gyHkumm Pr npu 6apuyeckom,
TepMUYECKOM, TOKCUYECKOM, paanaumoHHOM BO34EeNCTBUU.

4.3 Tpeb6oBaHMA K BbINONMHEHUIO U NpeAcTaBleHUI0 pe3yfibTaTOB KyYpCcoBOM paboThbl (MpoekTa):
MpumepHbI 06bEM B CcTpaHuuax — He MeHee 20 CTp., BKMYas TEeKCTbl pa3paboTaHHbIX MporpaMM U pacrnedaTky
pes3ynbTaToB pacyeta Mo KOHTPOSbHbIM Npumepam. Npegnonaraetcsi opopmneHme MOSICHUTENBHOW 3anucKn NOCPeacTBOM

TEKCTOBbIX

NPOLIECCOPOB,
pekoMeHOyeMble MNakeTbl —

BbIOOP MNporpaMMHbIX CPEeAcTB  ONd  peanusaumm
Delphi, MathCAD. PekomeHayeTtcs

npoekTupoBaHunst AutoCAD, Komnac.

mopaenen
rpacomyeckni  maTepuan WCMOfMHATb B CUCTEMAaX

Npou3BOAUTCSH  CTYOEHTOM,

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00y4eHUs
5.1.1 MokasaTenu oueHMBaHUA

Ko HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHus
KoMneTeHuum cpeacTea
[aeTt onpegeneHve puckos, NPUBOAMUT UX KNaccudukaLumio; npusoguT
onpegeneHve mogenu, B TOM YMcre MateMaTuyeckomn, u xapakrepusyeT
ee napameTpsbl. Bonpocbl ans YCTHOIO
PaspabaTbiBaeT MaTeMaTUYECKY0 MOAESb UCCIeayemMoro npouecca, cobecenoBaHusi
OriK-2 BblOMpaeT MeToAbl PELIEHUS CUCTEMbI YPaBHEHUA MOZENN.
PeanuayeT pelueHve mateMaTn4eCcKon MOAENU C MOMOLLbIO BbIBpaHHbIX [MpaKTUKO-OpUEHTUPOBaHHbIE
YMCNEHHbIX METOAOB, MPOBOANT YNCMEHHBIN 3KCMEePUMEHT, AenaeT 3agaHus
060CcHOBaHHbIE BbIBOAbI MO COBEPLUEHCTBOBAHMIO OObeKTa
nccrnegoBaHus.
XapakTepunayeT OCHOBHbIE BMAbI PUCKOB, ONpeaensieT NoHATUSA
3KONOrMYeCcKoro, HAMBMAYaNbLHOIo U coLuMansbHOro pucka ans
aprymMeHT1poBaHHOro o60CHOBaHNsi HEO6X0AUMOCTM UCCregoBaHui B
o Bonpocel ans YCTHOTO
npodeccrnoHansHomn cdepe.
cobecefoBaHuA
OMK-5 Bblgensiet, cuctematnsmpyeT 1 aHanuanpyeT akTopbl pycka B obnactu

TexHocgepHol 6e3onacHOCTU, ycTaHaBnueaeT Hanbornee onacHble NyTu
pasBUTUSA COBbLITUIA MPY peanu3aummn PUCKOB.

Mpeanaraet n 060CHOBLIBAET TEXHUYECKWE U OpraHWU3aLUOHHbIe
peLUeHNs Ha OCHOBE aHanm3a BO3MOXHbIX NyTen pasBuTMs cobbiTUi B
ypesBblYalHbIX CUTyaLUAX.

MpaKTMKO-OpMEHTUPOBaHHLIE
3apaHus




5.1.2 Cnucrema v Kputepum oLeHNBaHUA

LWkana oueHnBaHus

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHoe cobecenoBaHme

MucbMeHHas paboTa

5 (oTnun4HO)

Ob6yuvarowmimncsa BCeCTOPoHHe 1 rryboko
paspaboTtan TeMy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW NuTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMM,
NpPOSIBUN CaMOCTOATENBHOCTb B pa3paboTke
NH(OPMALMOHHOIO U MPOrPaMMHOro
obecneyeHus, NnpefcTaBun NpaBubHbIE
pacyeTbl 1 BbIBOAbI, MPUMEHWI pa3Hoo0pasHble
MEeTOAbI PeLLeHNs, B TOM Yncne CBepx
OrOBOPEHHbIX B 3a4aHWK KypcoBOW paboThl; HET
CYLLECTBEHHbIX HELOCTATKOB B NOSICHUTENLHON
3anucke (rpadmnyecKkon YacTu u ctune
N3MN0oXeHWs), NpU 3aLmTe KypcoBomn paboTbl He
JonyLleHbl NOrpeLIHOCTM B UHTEprpeTaumm
noaxopfa K peLleHuto 3agayn U pesynbTaToB.

4 (xopoLwuo)

O6yyatowmiica B NonHOM 06beme BbINOMHWI
3aflaHne KypcoBol paboTbl, NpeacTaBun
pelueHve 3aAad pa3HoobpasHbIMM MeToaamMu,
NPOSIBMI CAMOCTOATENBHOCTbL B pa3paboTke
NHOPMALMOHHOIO U NPOrPaMMHOro
obecneveHusi, NnpeacTaBuIl NpaBuIibHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HEeOCTaTKOB B MOACHUTENBbHOM 3anuncke
(rpadbmueckon YacTn u cTUnNe NU3NoXeHus), Npu
3aLlmTe KypcoBomn paboTbl JOMYLLEHbI
HebonMbLUMe NOrpeLlHOCTV B MHTepnpeTaLmum
noaxopja K peLleHuto 3agayn U pesynbTaToB,
JonyLleHbl HapyLIEHWs M HebPexXHOCTb B
odopmMmneHnn paboTbl.

3 (yooBneTBOpUTENbHO)

O6yuarowmiicsa B Lenom BbINOMHWUA 3adaHue,
npeAacTaBuIl peLleHne BCex 3aaad, Ho NposiBuI
HEeOCTaTOYHYK CaMOCTOATENBHOCTL B
pa3paboTke MHOPMALIMOHHOTO U
nporpammMmHoro obecneyeHusi, u notpeboBanacbk
CyLlecTBeHHasi MoMOLLb NpenogaeaTtens;
NosICHUTENbHas 3anMcka ogopMieHa
HebpexHOo

2 (HeyOoBMETBOPUTESNBLHO)

O6yyatowmmMes npeacTaBneHa YacTuyHO
BbINOMTHEHHAs KypcoBas paboTa (peLleHbl He
BCe 3aJauu), Mpu 3TOM coaepkaliasi rpybbie
OLIJI/I6KI/I, cBuaeTenbCcTByoWne 0 HEMOHUMaHUN
CTYLAEeHTOM pa3pabaTbiBaeMon UM TEMbI.
3apaHune KypcoBol paboTbl He BbIMNOMHEHO,
NnosicHUTenNbHas 3anucka He npeacTaBneHa

3auTeHo

OLEHKM «3a4TEHO» 3acnyxuBaeT
06y4aloLLMINCs, MMEIOLLIMIA BCECTOPOHHEE,
cucTemaTmyeckoe u rinybokoe 3HaHue
y4yeBHOro 1 HopMaTUBHOIO MaTepuana,
yMetoLLmin cBoO6OHO BbINOMHATL 3a4aHUS,
npeaycMOTPEHHbIE MPOrpamMmmMon,
YCBOUBLLWIA OCHOBHYHO U 3HAKOMbIN C
OOMOMHUTENBHON NUTEepaTypon.

Takxe OLEHKON «3a4yTeHO» OLeHMBAIOTCS
OTBETHI 0OYYaKOLLMIACS, NOKa3aBLLMX
3HaHWe OCHOBHOroO y4ebHOro matepuana B
obbeme, HeobxoanmMom Ans AanbHenLwen
y4yebbl 1 B fanbHenLen
npogeccnoHanbHOM AeATENbHOCTH,
CMpaBnSALWUXCS C BbIMNOMHEHNEM 3a4aHunNn,




npeaycMOTPEHHbIX NporpaMmon, HO
OOMNYCTMBLUMM MOrPELLIHOCTU B OTBETE Ha
3a4yeTe 1 MNpu BbINOSHEHUN KOHTPOSbHbIX
3ajaHnin, He HocAMne NPUHLMNUANIbLHOMo
Xapaktepa, Korga — YCTaHOBMEHO,  4TO
obyuvarowmiics obnagaet HeobxoouMbIMK
3HaHUAMW ONs NOCIeayLWero ycTpaHeHus
yKasaHHbIX norpeLuHocTel nog
PYKOBOACTBOM MpenogaBaTens.

He 3auTteHo MOBEPXHOCTHBIN XapakTtep, Koraa

OueHKM «He 3a4TeHOo» BbiCTaBNsAeTCs
obyyvatowmmcs, obHapyxumBLIMM npobensl B
3HaHUAX OCHOBHOrO y4ebHoro matepuana,
Jonyckawowum npyHumMnuanbHble ownbky B
BbINOSTHEHWM NPEAYCMOTPEHHbIX
nporpamMmMmon 3agaHuin. Takon OLeHKN
3aCny>XMBalT OTBETHI, HOCALLNE
HecucTemMaTn3MpPOBaHHbIN, OTPbLIBOYHbLIN,

obyyvaroLmics He NOHMMaEeT CyTh
nsnaraemMbix BOMPOCOB, YTO
CBUOETENbCTBYET O TOM, 4YTO OobyyaroLuincst
He MOXeT Aarnblue NpofomkaTb obyyeHne
Unn NpucTynaTtb K NpodeCCUOHanNbHoOM
aeaTenbHOCTU 6e3 ONONMHUTENBHBIX
3aHATMI NO COOTBETCTBYOLLEN
AVcuMnnuHe.

5.2 TunoBble KOHTPOJbHbIE 3alaHUSA UNU UHble MaTepuanbl, Heo6xoAMMble ANA OL,EHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 2
1 [MoHATUE CNOXHOW CUCTeMbl, CBOWCTBA M TpeboBaHWs, NpeabsBrAsemble K CIIOXKHOW cucTeme.
2 OcHOBHble MeTOAbI U3y4eHUs cucTem: kKubepHeTrka n obnacTu ee NPUMEHEHUS.
3 OCHOBHble MeTOAbI U3yYEeHUS CUCTEM: CUCTEMHbIV aHanM3 n obnacTy ero NpUMeHeHus.
4 Knaccudukaumsa n xapakrepuctnka MCTOYHUKOB 3KOSNTOMMYECKON U TEXHOrEHHOW ONacHOCTH.
5 PacnpeneneHue onacHbIx SBNEHUN Mo cune (BCTpevyaeMocTb). BpemeHHoe pacnpeaeneHune (MOBTOPSIEMOCTb).
6 YacTtoTa n cuna onacHbIX IBNEHUIN B OKpy»KatoLLern cpege. [NpocTpaHcTBeHHOE pacnpeaeneHme (obnactu
BO3MOXXHOIO BO3HWKHOBEHMS).
7 OCHOBHbIe KOHUENUUN 1 MeToAbl aHanusa pucka.
8 lMepeveHb OCHOBHbLIX NoOKa3aTenen pucka.
9 CTpyKTypa puUcKoB pasnuyHon npupoAbl (knaccudukaumm).
10 O6Lwasn mogenb ynpaBneHnsi pUckoM: nageHTndukaumnst hakTopoB pUcKa, OLLEHKa puUcka.
11 O6Lwasn mogenb ynpaBneHnst PUCKOM: KOHTPOIb pucka, MHaHCUPOBaHNE YNpaBiEHUEM PUCKOM.
12 Mepauko-6rnonornyeckmin noaxon: BUObl pucka, aKkcnosuums.
13 Megawko-bronornyeckuin noaxon: «yHKUns fo3a-achdeKT», OCHOBHbIE pacHeTHbIe MOAENM OLIEHKU pucka
340POBbIO (3KOMOrMYECKOro pucka).
14 TexHOKpaTU4eCKMIN NOAXOA: KOHLENUUsl, OCHOBHbIE MOAX0Abl K ONpeAeneHno 3KONOrM4YecKoro p1cka.
15 TexHOKpaTU4eCKMIN NOAXOA: PpacHETHbIE MOLENM OLEHKUN 3KONOMMYECKOro pucka.
16 lMpocTpaHCTBEHHbIN 1 BpeMeHHON haKTopbl Yrpo3bl NPU OLEHKE TEXHOFEHHOro pucka.
17 Ya3BMMOCTb 06bEKTOB 1 TeppuTopuii. OLieHka BEPOSITHOCTY pa3pyLUEHNs 1 BO3HUKHOBEHMWS aBapui.
18 AHanu3 6e3onacHocTn 06bekToB. OLeHka TEXHOTEHHOTO p1cKa.
19 KoHuenuumn obecneueHuns TexHocepHor 6e3onacHoOCTy.
20 Buabl 3aWwmThl M cuctembl TexHocdepHon 6e30nacHOCTY.
21 Ponb rocypgapctea B 06ecneyeHnn TexHocepHom 6e30nacHOCTH.
22 ocypapcTBeHHas cTpaTtervs 1 nonMTuka B 06nacT CHUXKEHUS YPOBHEN 3KONMOTMYECKUX U TEXHOTEHHbIX PUCKOB




Monsatne 3Heprosanaca, ero oueHka. KayecTBeHHas u konmMyecTBEHHas OLeHKa NoTeHuManbHOM ONacHOCTH

23 (pucka)

24 Moaxodbl K KAYECTBEHHOW N KONMYECTBEHHOM OLEeHKe NOCreaCcTBUA MOXapoB, B3pbIBOB (y4apHOW BOJHbI)

25 MogaenupoBaHue pacnpocTpaHeHNs! 3arps3HEHNUI B XUOKUX cpeaax Ha OCHOBe ypaBHeHUs anddysum

MO)J,eJ'IVIpOBaHVIe n pacyet noneu KOHUEHTpaunn 3arpAaA3HALLNX BEeWeCTB B BOOOTOKaX (KaHanax, ManbIX

26
pekax u np.)

27 OcHOBbI MOAENMPOBAHUA U pacyeTa paccenBaHus BbIGpOCcoB B aTMocdepe

Pac4yet nonen KOHUEeHTpauunmn 3arpAa3HAarLWmx BewecTs B Npu3eMHOM Cloe. OueHka onacHocTu no

28
pe3ynbTatam pacyeTa

lMporHocTnyeckme oLeHkM coumansHoro yepba B pesynstate UC pasHoro Tuna. Vicnonb3oBaHue

29 .
CTaTUCTMYECKOW MHbOpMaLIMK NPU NPOrHO3NPOBaHUN

30 OLieHKa 3KOMorM4ecKoro pucka n akoHomm4yeckoro yuiepba dnope n dayHe npmu YC

31 CBs3b BEPOATHOCTU MNOPAXEHUSI C NPOBUT-PYHKUMNEN.

Wcnonb3oBaHue I'IpO6VIT-(byHKLI,VIVI Pr npu 6apVI‘-IeCKOM, TepMn4eCcKom, TOKCM4eCckom, paanauMOHHOM

32 =
BO3ENCTBUMN.

33 OueHKa BEPOATHOCTM BO3HUKHOBEHWSI U @HaNn3 yCrioBUiA BO3MOXHbIX CLiEHapMeB pasBUTUS aBapuin «4epeBo
COObITUNY.

34 OLLeHKa BEPOATHOCTU BO3HUKHOBEHNA OMACHbIX MHUMOEHTOB C UCMNOJIb30BaAHNEM TEOPEMbI nyaCCOHa.

35 MporHo3npoBaHme 1 oLieHKa 06CTaHOBKM NPY XMMUYECKNX aBapusix.

5.2.2 TunoBble TeCTOBbIE 3aA4aHNA

He npegycMoTpeHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3agayu, Kerchbl)

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3a4aHuUsA (3agayn, Kencbl) Haxoaatces B MpunoxeHun k gaHHow P,

5.3 MeToanyeckue maTepuansl, onpegensowme npoueaypbl OLeHMBaHUSA 3HaHUN, YyMeHUI, BlageHui (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowlerocs K NpoMeXXyTo4yHOM aTrecTaLMu M NOpAAOK NIMKBUAALUN aKageMUYeCKon
3a00MKEHHOCTHU

MpoBeaeHe NPOMEXyTOYHON aTTeCTaLMmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«MonoxeHne o NPOBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyvatoLLmnxcsi»

5.3.2 ®dopma npoBeaeHNs NPOMEXYTOYHOM aTTecTaLuMu No AUCLUNIINHE

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

BpeMsl Ha NOATOTOBKY K YCTHOMY cobecefoBaHmMio cocTaBnsaeT 30 MUHYT;
BbIMOMHEHWE NPaKTUKO-OPUEHTUPOBAHHOIO 3aaHusi coctaBnsieT 30 MUHYT.
Mpwu 3awmTe KypcoBon paboTbl NpeAcTaBneHne MOSICHUTENBHON 3anucky obsizaTernbHa.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Edpemos, U. B., TexHoreHHble cucTeMbl U . http://www.iprbooksh
PaxumoBa, H. H. 3KONOMMYECKNIA PUCK OpeHbypr: OpeH6ypr,CK”” 0p.ru/61417.html
rocyapCTBEHHbIN 2016
yHuBepcuteT, 96C ACB
MansarnHa, A. E., YnpasneHue puckamu Ha http://www.iprbooksh
CeucTtyHos, A. B. npeanpuaTUn: Teopust n Mockea: An NMn Ap Megua 2020 0p.ru/96561.htmil
npakTuka
Jlo6aHos, A. B., TexHoreHHble n MockBa: MocKOBCKui https://www.iprbooks
CrenHoBa, A. ©. 3KONOrM4yecKne pucku nefarornyeckun hop.ru/139202.html

. 2023
rocyapCTBeHHbIN

yHuBEpcUTeT




Xanukosa, B. A.,

TexHoreHHble cucTemMbl 1

https://www.iprbooks

CrenaHeHko, E. E., 3KONOrM4eCcKnin puck Crasponons: hop.ru/133774.html
3eneHckas, T.T., CtaBpononbckui 2022
Okpyr, C. B, rocyaapCTBEHHbIN
BabaHckuin, M. C., arpapHbIn yHUBepcuTeT
KoposuH, A. A.
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
Barpos W. B., BycbirnH | HagexXHOCTb TEXHUYECKNX http://publish.sutd.ru/
H. 1O. CUCTEM U TEXHOTEHHbIN PUCK cre.: crierynrg 2017 tp_ext_inf_publish.ph
p?id=2017125
Paxumosa, H. H. YnpasneHue puckamu, ] - http://www.iprbooksh
CUCTEMHbIN aHanms u Opegi{/‘;;p%gg;gzzr;"”” 2016 op.ru/69961.html
ogenupoBaHune
MOASNUpoBaRU yHuBepcutet, O6C ACB
KameHckas, E. H. besonacHocTb 1 yrnpaeneHue Poctos-Ha-[loHy, http://www.iprbooksh
puckamu B TexHocdepe TaraHpor: M3gatenscTso 2018 op.ru/87703.html
KOxHoro doegepansbHoro
yHMBEpcuTeTa
Ymxuk, B. IM. Puck-meHegKMeHT Owmck: OMcKuit https://www.iprbooks
rocyaapCTBEHHbIN 2022 hop.ru/131224.html
TEXHNYECKUI
YHUBEPCUTET
YenHsaena, C. H., YnpaeneHue puckamu. BopoHex: BopoHexckuin https://www.iprbooks
Kopoboga, J1. A., MpakTnkym rocyaapCTBEHHbIN 2022 hop.ru/122601.html

ToncTtoBa, U. C.

yHMBEpCUTET
WHXXEHEPHbIX TEXHOMOIUI

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
MHdopmaumnoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTenbHbIM pecypcaM. Pasgen. MiHdopmaTuka un

WMHpOpMaLMOHHBIE TEXHONOTMM» [ONEKTPoHHbIN pecypc]. URL: http://window.edu.ru/catalog/

WHopmaumoHHasi cuctema «EamHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam. Pasfen. BeluvcnutensHas
MaTemaTuka. Matematmnyeckoe MogenvpoBaHme. YncneHHble MeToabl» [QNEeKTPOHHbIN pecypc).
URL:http://window.edu.ru/catalog/resources?p_rubr=2.2.74.12.57

OnekTpoHHO-6nbnnoTedHas cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyeHb NULIEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHsAeMOoro nNporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnucaHue maTepuanbHO-TeXHMYeckon 6asbl, HeO6XOAUMOW AN ocyllecTBIIeHUA obpa3oBaTeNlbHOro
npouecca no AMcUUNnHe

Ayantopus

OcHalleHue

KoMnbloTepHbIN knacc

MyﬂbTMMenMVIHOG 060pyLI,OBaHVIe, KOMMNbOTEPHaA TEXHNKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K

cet «MHTepHeT» 1 obecneyeHnem JOCTyNa B SMEKTPOHHYO MHAOPMAaLMOHHO-

obpaszoBaTenbHyto cpeay

JlexumoHHas
aygutopus

MynbTumeaunHoe obopyaoBaHue, cneuuanuampoBaHHasa mebernb, Jocka

YyeGHas ayautopus

CneuunanuanpoBaHHasa mebernb, 1ocka




MpunoxkeHune

MpunorxkeHue
K paboyen nporpamme gUCUMNAMHBI «YNpaBAeHUe PUCKAMW, CUCTEMHbIN aHA/IM3 U MOAENNPOBAHUE Y
no HanpasneHuto noarotoskn 20.04.01 «TexHocdepHan 6e30NacHOCTb»

HammeHoBaHuMe Ol (npoduns): «MHKeHepHan 3aLMTa OKpYKatoLWwen cpeapl»

5.2.2 TunoBble TecToBble 3aaaHua (Npumepbl)

YcnoBusi TUMOBbIX NPAaKTUKO-OPUEHTUPOBAHHBLIX 3a4aHui (3agad, Kencos)

Cemectp 2

1 npOBeLI,I/ITe aHanmi3 gepesa HeMCﬂpaBHOCTeIZ aCHMpaLlMOHHOVI CUCTEMBbI U OLleHUTE BEPOATHOCTb OTKa3a
n Hapa60TKy A0 OTKa3a

1
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Puc. 1. Cxema BEHTUNALMOHHOW CUCTEMbI:

1 — gpoccenbHas 3acfoHKa; 2 — BbITSXKHOWN 30HT; 3 — UNbTP KapMaHHbIN;
4 — paTymk 3acopeHns punbTpa n paboTbl BEHTUNATOPA; 5 — LMKITOH; 6 — AaTYMK 3aCOpPEHMS
LUMKIOHa; 7 — BEHTUNATOP; 8 — peMeHHasda nepegada; 9 — subpoonopa; 10 — ocHoBaHue




[NepeyvyeHb OTKa30B CUCTEMbI BEHTUNALMN:

1) cHwXeHVe AaBneHus B BO3OYXOBOAE Nocrne kapmaHHOro unbTpa (3acopeHue unbTpa);

2) yMeHbLUleHVMEe KOHUEHTpauuuM MbiiM  MpU  MPOXOXOEHWM BO3gyxa 4epe3  LMKIOH
He3HauMTenbHoe (3aCopeHne LIMKIOHA);

3) oOTka3 npegoxpaHuTens;

4) BbIXOA M3 CTPOS NOALUMMHUKA SNEKTPOABUraTens;

5) BbIXOA4 U3 CTPOS KPbIfibYaTKW OXNaXKAEHWUs1 9NeKTpoABUraTens;

6) MeXBUTKOBOE 3aMblkaHne OOMOTKM anekTpoasuraTens;

7) ob6pbiB O6MOTKM aneKkTpoaBUraTens;

8) OTKa3 KOHLEBOro BbIKMYaTeNS;

9) BbIXOA M3 CTPOS NyNbTa yNpaBreHus;

10) BbIXOA M3 CTPOS CMrHaNU3aTopa 3acopeHUs KapMaHHOro punbTpa;

11) BbIXOA M3 CTPOSA CMrHaNU3aTopa 3acopPeHUs LIMKIOHa;

12) BbIXOA M3 CTPOS APOCCENBHOW 3aCMOHKM 30HTA;

13) M3HOC CanbHWKOBOrO YNIOTHUTENS;

14) wn3HOC coegmHeHWs Bana n 610KOB peMEHHOW nepefayu;

15) wu3HOC peMeHHOoN nepedayu;

16) BbIXO4 M3 CTPOS NOALUMMHUKA Bana paboyero Koneca;

17) W3HOC NOCTOSAHHOW MYQThI.

HapaboTka Ha 0Tka3 BEHTUMALMOHHOW CUCTEMbI OonpeaenseTcs no popmyne

T =1Acn,
rae Acn — VHTEHCMBHOCTb OTKa3a caMoro cnaboro anemeHTa cucTeMbl.
T =16 000 u.

PaccuunTbiBatoTCs 3Ha4UeHUs BeposaATHOCTeN 6e3oTkasHom paboThl Ans 3BeHbEB No popmyrne P(t)
= 7T, 3Ha4YeHMs1 UHTEHCUBHOCTEN OTKA30B 3N1eMEHTOB cuUcTeMbI BbiGpaHbl 13 [2], [10]. Pe3ynbTathl
pac4eToB npuBeaeHbl B Tabn. 1.

Tabnuua 1

MHTEHCMBHOCTbL OTKa30B M BEPOSITHOCTL 6€30TKa3HON paboThl afieMeHTOoB
BEHTUNSILUMOHHON CUCTEMBI

MHTEHCUBHOCTb BeposTHocTe
Ne
o/ HanmeHoBaHue oTkasa oTkasa ©e30TKasHoM paboTbl
1 |CHwxkeHve gaBrneHusl B BO34YXOBOAE A(1) =810 P(1)=e/T=0,88
2 |YMeHblUeHNe KOHLEHTpaLnm nbinu A2) =810 P(2)=e/T=0,88
3 |OTka3 npegoxpaHutens A3) =510 P(3)= &= 0,92
4 BbIXO,D, 13 CTpoA noAglunnHuKa
anekTpoasuraTens A4) =2,22:10-6 P (4)=e*T=0,97
Bbixoa 13 cTpos KpbinbyaTky
5 A5)=1,1107, P (5) = = 0,99
oxnaXaeHus anekTpoasuraTens
5 MexB1TKOBOE 3aMblkaHNe 0BMOTKM
anekTpoaBuraTens A(6) =3-10-6 P (6) =e*T=0,99
O6pbiB 06MOTKM
! A7) =3-10-8 P (7) = e4T= 0,99
anekTpoaBuraTens




8 |OTKa3 KOHLIeBOro BbIKNoYaTens

A8) = 3-10-6

P(8) = eT=0,95

9 Bbixoa n3 CTpOA nynbTa ynpaslieHUA

A9) = 3-10-7

P (9) = 7= 0,99

Bbixoa u3 CTpOA curHanun3artopa

10 3acopeHust KapMaHHOro cunbTpa A(10) =5,3-10-6 P(10) = e*7=0,92
11 Bbixog 13 cTpos curHanmsartopa

3aCOpPEHMs LIMKIOHa A(11) = 3-10-6 P(11) = e*7=0,95
12 Bbixoa n3 cTposi gpoccenbHom

3aCJIOHKM 30HTa

A(12) = 3,4-10-6

P(12) = e*7= 0,95

13 |/3HOC canbHUKOBOroO ynioTHUTENA

A(13) = 3-10°6

P(13) = €= 0,94

M3Hoc coeamHeHns Bana u
14
BGrOKOB peMeHHoN nepegaydu

A(14) = 0,25-10-6

P(14) = €= 0,99

15 |N3HOC pemeHHON nepegayn

A(15) = 3,6:10-6

P(15) = 7= 0,94

Bbixoa u3 CTpo4a nogwunnHuKka Bana

16
pa60qero Koneca

A(16) = 2:10°¢

P(16) = 7= 0,95

17 |3HOC NOCTOAHHOW MYThI

A(17) = 2,5:10°

P(17) = e*7= 0,96

«[lepeBo HencnpaBHOCTEN» BEHTUISLMOHHOW CUCTEMbI MOKa3aHo Ha puc. 2..
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Puc. 2. «[lepeBo HeucnpaBHOCTEN» BEHTUSIALMOHHON CUCTEMBI




OueHnTe BepOATHOCTb BO3HMKHOBEHUS aBapUUHOM CUTyalun Npu ra3oBon cBapke

Ne n/n CobbiTne BeposaTtHocTb Q(t)
1 HapywweHnune npasun 6e3onacHocTn 5-10+
2 BbinonHeHne peMoHTa 06opyaoBaHus BO BpeMsi paboTbl 4-10°
3 Pa3spblB cBapOYHbIX pE3MHO-TKaHEBbLIX PYKaBOB 3-10°
4 MexaHunyeckoe nospexaeHne pegykropa 5-10-°
5 Bbixoq 13 cTpos rankm peaykropa 2-10°
6 Bbixoa 13 cTpos npoknagkm 4-10+4
7 MpeBbileHNe AaBneHWs rasa B 6annoHe 4-10°
8 AkcnnyaTauusa HemcnpaBHoro 6annoHa 2-10°°

Vimeuka 2asa A
8 C83PO-HOM Uexe
I}I-
FhpyusHue 5 PRG2eDVBITLGaULE CeaPOTHOZ0 B
ITEXHOMOBUMECKO20 rpoyecca 2308020 0bopydosaHLs

?:

=
MexaHu{ecKoe  rogpexdeHLe r Paseepvermisayus Pazzepvermizauus E
2a308020 000pyO08aHLST icoedUHeHUST "2allka Lwmyuep' ﬂ 2a308020 baroHa
| I 1

50 SO G

Puc. ,El,epeBo HeVICI'IpaBHOCTeIZ 0114 OLEHKN BEPOATHOCTb YTE4YKN rasa B CBapO4YHOM Liexe

BGPOHTHOCTb BO3HUKHOBEHUA aBapm7||-|0|7| cuTyauuun npu rasoBom cBapke

Ne n/n CobbiTne BepoaTHocTb Q(t)
1 HapyweHue npasun 6e3onacHocTn 5-10+*
2 BbinonHeHve pemoHTa 060pyaoBaHns Bo Bpemsi paboThbl 4-10-°
3 Pa3spblB cBapOYHbIX pe3nHO-TKaHEBbLIX PYKaBOB 3-10°°
4 MexaHnuyeckoe noBpexaeHue peaykropa 5-10-5
5 Bbixoa 13 cTpos ranku pegykropa 2-10°
6 Bbixoa 13 cTpost npoknaakm 4-10+*
7 MpeBbileHNe AaBneHus rasa B 6annoHe 4-10°
8 OkcnnyaTauns HeucnpasHoro 6annoHa 2-10°




Viredka easa A
8 C8aPOYHOM Liexe
1

}-

I'bpyLlLBHUG B Paaaeplvemléaum C83POYHO20 B
ITEXHOMO2LMECKOR0 rpouecca 23308020 000PYO0BaHUS

= =
MexaHuHecKoe  rogpexdeHUe r Paszepversayus Pazeepvemiauus E
2a308020 060y 00BaHUS (COe0UHEHUA "2alika- Wwyuep' .ﬂ 2a308020 barroHa

1 | 1

50 S0 6O

Puc. «,El,epeBo HeVICﬂpaBHOCTeVI)) Anga oueHKN BEPOATHOCTb YTEYKM ra3a B CBApO4YHOM LEXe




OueHUTe BEPOATHOCTb COOLITUN, NPUBOAALLMX K NPUYUHEHUIO yiepba

3A00pPOBbLI0 ra3oaNieKTpocBapLlimnKa

:;gn CobbiTne BeposiTHocTb Q(t)
1 | lNpuKOCHOBEHME K TOKOBEAYLLMM YacTsM CBapO4HOro obopynoBaHust 5-10+
2 | PaboTa 6e3 anekTpo3allnUTHbIX CPEACTB 2-10+4
3 BbinonHeHne paboT 6e3 3aWmnTHOro WwmuTKa 2-10*
4 BbinonHeHne pabot 6e3 cneuoaexabl 4-10+
5 | TpaBMMpOBaHME B NpOLIECCE CBAapKM NpU NageHun nsgenus 3-10+4
6 | TpaBMMpOBaHWE B NpoLiecce NoAroTOBKU U3genus 2-10+
7 MonagaHue pacnnaBrneHHOro MeTanna Ha ferkoBocnnaMeHs loLNics 4-105

mMaTepuan
8 | YTeuka rasa n3 6annoHoB 3-10+
9 | MNonagaHue packaneHHOro MeTarnna Ha OTKpbITble YacTu Tena 210

10 | NpUKOCHOBEHME K OTKPLITOMY OFHIO 210
11 MpeBblleHNe KOHLEHTpaLUN BpedHbIX BELLLECTB B BO3ayxe paboyen 5 .10

30HbI

12 | YTeuka rasa n3 6anmnoHoB 310
13 | BoaHMKHOBEHME B3PbIBOONACHOW KOHLIEHTpaLUK 4105
14 | PaboTta BONM3K NerkoBocnnaMeHsloLWLnXcs BeLlecTs 310
15 | Hanuuune ncrto4yHmka orHs 5-104

T budUHeHUe yugpba 300p08bH0 CeapLULIKa A
8 MOMELUEHUL COOPOYHOR0 Liexa

=

SMEKITPUYECKUM ITOKOM
L

Ibxap

I'bpa>KeHuel~ Tydamu B I\/bxaHuqéCKue r

bryqeHue E QrpasreHue K Bspbs 3
0XK0208 8pedHbMU 2a3aml 2asa
L I 1

5o o 6o

Puc. «[epeBo p1MCcKoB» NpuYnHeHus yuiepba 340poBbo

60 5o || o olo

Ha pucyHke npuBeaeHa 6rnok-cxema HagexHoctn XTC
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PacnpeneneHne oTka3oB 3KCMOHEHLNanbLHoe.
O0603HaYNM:

A1, A2, A3 - cpeagHee BpeMsi Ao OTKasoB 1-ro, 2-ro n 3-ro 3NeMeHToB (NMPUMEM, YTO OHM PaBHbI
cootBetcTBeHHO 0,002; 0,0009; 0,001 cooTBETCTBEHHO);

A - cpedHee BpeMs 0O OTKasa CUCTEMbI.

OueHuTe cpegHee Bpemsi paboTbl 40 OTKa3a CUCTEMBbI.




		2026-09-30T11:10:31+0300
	Рудин Александр Евгеньевич




