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O06opoTHas cTopoHa TUTYJIbHOTO Jucta PITY |
I. PaGouyas mporpaMmmMa nepecMoTpeHa Ha 3aceJaHuH Kaeapbl:

[IpoTokom oT « » 20 1. Ne

3aBenyromnmii kKageapoit

(moamnuce) (N.0. ®amuius)

I1. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHMHU Kadeapoi:

[TpoTokoi oT « » 2018 r. Ne

3aBenyronuii kKageapoit

(moamnuce) (M.0. damunus)



AHHOTAIUA

PabGouas mporpamma yuyeOHON AUCHUIIIHHBI «Hané€XHOCTh TEXHUYECKHUX
CUCTEeM U TEXHOTCHHBIH pHUCK» MpeAaHa3HaueHa nans Hampasienus 15.04.01
MammHocTpoenue, Maructepckas nporpamma  «OOOpyJOBaHME M TEXHOJIOTHS
CBAPOYHOTO IMPOU3BOACTBAY.

OO6mrast TpyaOEMKOCTh OCBOCHHUS AUCITUIUIMHBI COCTaBIIsCT 2 3a4€THBIC

€UHUIIBI, /2 4aCOB U BKJIIOUYAET B ceOs Cleayrolee:

. JICKIIMOHHBIE 3aHATH 18 Jac.;

. npakTHaeckue 3anstus 18 yac.;

. nabopaTtopHble pabOThl HE IPETYCMOTPEHBI YIEOHBIM IJIAHOM;
. camocTosITeNbHasl paboTa CTyIeHTOB 36 yac.

JucuurmHa «HaaéXHOCTh TEXHUYECKMX CUCTEM M TEXHOIEHHBIM PUCK)
OTHOCUTCS K 010Ky «@DakynbTaTuBb - OT/I.1.

JucuunnuHa «HaaéXHOCTh TEXHHMYECKMX CUCTEM M TEXHOTECHHBIM PHUCK)
JIOTUYECKU U COAEPKATEIIBHO CBSI3aHA C TAKUMU KypCaMH Kak:

«MGTOI[OJIOFI/IH Hay4YHBIX I/ICCHGI[OBaHI/Iﬁ B MAIIMHOCTPOCHHUN), «HoBnIe

KOHCTPYKIIMOHHBIC MaTCpUuabD, ((ABTOMaTI/IBaI_[I/ISI IMPOCKTUPOBAHUA
TCXHOJIOTHYCCKHUX IIpoLEcCCOB», ((KOMHI)IOTepHBIe TCXHOJIOTHH B
MallIMHOCTPOCHUW, «CucremHoe IMPOCKTUPOBAHUC TCXHOJIOTHYCCKHUX

nporeccoB», «TepMoMexaHHUYECKHUE METOoAbl  CBapkw», «llepcriekTuBHBIE
TEXHOJIOTUM PE3KU METauioB», <« TEeXHOJOTMYECKHME OCHOBBI CBApPOYHOIO
MPOU3BOACTBA», <« TEXHOJIOTHS HAHECEHWs TMOKPBITUA CO CHEUHATbHBIMU
cBoricTBaMuy, «CepTudukamus CBapOYHOIO MPOM3BOACTBAY, «OpraHu3arimoOHHO-
HPKOHOMHYECKOE ympaBicHue dS(PGEKTUBHOCTHIO CBAapOYHOTIO MPOU3BOICTBAY,
«Tpuborexnukay, «IKonoruyeckass 0OE30MaCHOCTh B CBAPOYHOM IPOM3BOICTBEY,
«MeTroapl MOBBIIEHUST HM3HOCOCTOMKOCTH — y3JIOB TpeHUs», «TexHuueckas
JIMarHOCTUKA CBAPHBIX KOHCTPYKIMI», «TexXHONIOrndeckue oCOOCHHOCTH CBApKU

CIiICOuaJIbHBIX cTajiell U CIJIaBOBY.



OcCo0eHHOCTH OCTPOCHHS U COACPKAHUSA Kypca

Kypc «Hag&xHOCTh TEXHHYECKMX CHUCTEM U TEXHOTEHHBI pPUCKY,
IpeaHa3HaYeH Il (POPMUPOBAHUS y CTYJIECHTOB 3HAHMA O CUCTEME MPUHLIHIIOB,
METOJI0B, IPABUJI OPraHU3allMU U MPOBEACHUS aHAIN3a HaJAEKHOCTH TEXHUUYECKUX
CUCTEM IpU TMPOECKTHON, PEMOHTHOH, PEMOHTHO-BOCCTAHOBUTENIbHOM, OBITOBOM
NEATEIbHOCTH Ha NPEANpUsATUAX, a TaKkKe O KPUTEpUAX IO KOTOPbIM
KJIACCU(PUIMPYIOTCS JaHHbIC MPEANpPHUITHs Ha ONACHbIE, NPUYMHBI JAaHHOU

OITIaCHOCTH, a TaAKXKC (1)OpMI/IpOBaHI/I€ BBIBOJJOB O TCXHOTCHHOM PHUCKC.

Hean

CdopmupoBaTh y 00y4aromuxcsi CHCTEMHOE MpEICTaBICHUE 00 OMaCHOCTH
U €€ KpUTEpHUsX Ha MPEINPUATUSIK; PA3BUTh HABBIKM AHAIMTUYECKOTO MBIILJICHUS;
chopMHpOBaTh OMNBIT B OpPraHU3alMM M MPOBEJACHUM aHaIM3a HaAEKHOCTH
TEXHUYECKUX CHCTEM M Ha 0a3e MOJIYYCHHBIX MaHHBIX (DOPMHUPOBATH BBIBOJBI O
TEXHOTEHHOM pHCKE, pa3BUTh HABBIKK B OPTaHMU3AIlUU MPEIOCTEPEIKECHUS
OMMACHOCTH, YMEHBIIEHUS €€ pHCKa BO3HUKHOBEHHS, M TMPEMATCTBOBAHUIO

MOBBIIICHUS €€ YPOBHA 00 KPUTHYCCKHUX.

3anaum:

. CIIOCOOCTBOBATh PA3BUTHUIO 3HAHUM O HAASKHOCTH TEXHHUECKUX
CHUCTEM M O TEXHOT€HHOM PHUCKE, a TAKXKE UX B3aUMOJICHCTBUH;

. chopMUpOBaTh HABBIKM IO CaMOCTOSATEIbHOMY OOYYEHHIO HOBBIM
METOJIaM HCCIIEIOBAHUSI KPUTEPUN ONTACHOCTH U UX MPEIYITPEKIACHUSA;

. BBIpA0OTaTh YMEHHUE BBISBISTH HAYyYHO-TEXHUUYECKHE MPOOJIeMbl U
MPUCYILIHE UM NMPOTUBOPEYUS B ONTACHOU CPEJIE;

. chopMHUpPOBATh OCHOBHBIE YMEHUS, HEOOXOAUMBIE JJIsl OpTaHU3AINH U
MPOBEJCHUSA CAMOCTOSATEINBHBIX MUCCIEAOBAHUNA U MPEAYIPEKAAOMIUX TEUCTBUN B

OITAaCHOMW TIPOMBITIUIEHHOH cpee (cdepa IpOMBIIUIEHHON 0€30TacCHOCTH);



JIist  ycmemrHoro OCBOEHUS JUCHUIUIMHBL  «Han&KHOCTh TEeXHUYECKUX
CHUCTEM M TEXHOTCHHBIH PHUCK» Y 0OYyYarommMxcs IOJDKHBI ObITh C(HOPMUPOBAHBI
CJIeIyIoUIMe peIBapUTEIbHbIE KOMIETECHIUU:

U3 MPEeIbIIYIIEro JTana o0yueHus 1o HAIPABJICHUIO
15.03.01 MammHOoCTpOCHHE:

OK-11 - cnocoOHOCTBIO MCHOJIB30BaTh OCHOBBI TIPABOBBIX 3HAHUU B
pa3INuUHBIX cepax AeaTeIbHOCTH.

OK-14 - cnoco6cmocoOHOCTRIO K CaMOOPTaHU3AIMU M CaMO0Opa30BaHUIO.

OIIK-2 - oco3HaHWeM CYIIHOCTH M 3HAa4eHHUS HHQOpPMAIMH B Pa3BUTHH
COBPEMEHHOI0 O0IIECTBA.

OIIK-3 - BnajeHHeM OCHOBHBIMH METOJIAMHU, CIIOCOOAMH U CpEJCTBaMU
MOJIyYEeHUs], XpaHEHUS, IepepadOTKu HH(GOPMALIIH.

OIIK-5 - cnocoOHOCTBIO peliaTh CTaHAApTHBIE 3a7auu MPOPECCUOHATBHON
NeSATEILHOCTH Ha OCHOBE MH(GOPMAIIMOHHON M OuOIMorpaduueckoil KylabTyphl €
puMeHEeHHEM HWH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHA W C YYETOM
OCHOBHBIX TpeOoBaHU MH(GOPMAIIMOHHON 0€30MaCcHOCTH.

I[IK-1 - crnocoOHOCTBIO K CHUCTEMAaTHYECKOMY M3Y4YEHHUIO Hay4HO-
TEXHUYECKON HH(OpMalMK, OTEYECTBEHHOTO U 3apyOEKHOTO OmbITa IO
COOTBETCTBYIOLLIEMY NMPOQHIIIO MOATOTOBKH.

[1IK-2 - ymenuem obecriednBaTh MOJEIMPOBAHUE TEXHUYECKHX OOBEKTOB U
TEXHOJIOTMUECKUX MPOLECCOB C UCIOJIBb30BAHUEM CTaHIAPTHBIX ITAKETOB U CPEJCTB
aBTOMATHU3MPOBAHHOTO MPOSKTUPOBAHUS, TPOBOAUTH SKCIIEPUMEHTHI TIO 3a/TaHHBIM
MEeTOJMKaM ¢ 00pabOTKON U aHAJIU30M PE3YJIHTaTOB.

[IK-3 - crmocoOHOCTRIO MPUHUMATH ydacThe B paboTax MO COCTaBIICHUIO
HAyYHBIX OTYETOB IO BBHINIOJHEHHOMY 3aJaHWIO M BO BHEIPEHHUH PE3yIbTaTOB
WCCJIEIOBAHMUM U Pa3pabOTOK B 00JIaCTH MAIIMHOCTPOCHUS.

[IK-4 - cnocoOHOCTBhIO Y4YacTBOBAaTh B paboOTe€ HaJ WHHOBAIMOHHBIMH

IMPOCKTaMH, UCIIOJIb3Ys 0a30BEIC METO/Ibl UCCIICA0BATEIILCKOM CITEIbHOCTH.



[IK-12 -  cnocoOHOCTBIO  pa3pabaThiBaTh  TEXHOJOTUYECKYIO |
IPOM3BOJACTBEHHYIO  JOKYMEHTAIlMI0O C  HCIOJb30BAHHEM  COBPEMEHHBIX
WHCTPYMEHTAJIbHBIX CPECTB.

[1K-13 - cmocoOHOCTRIO OOecreuynBaTh TEXHUYECKOE OCHAIIEHHWE pabodmx
MECT C pa3MEILIEHUEM TEXHOJOTHYECKOr0 O0OpYy/IOBaHUS;, YMEHUEM OCBAWBaTh
BBOJIMMOE 000pYJOBaHUE.

[1K-14 - cocoOGHOCTHIO y4yacTBOBaTh B pabOTax MO JOBOAKE U OCBOCHHUIO
TEXHOJIOTUYECKHX TIPOLIECCOB B XOJE TMOATOTOBKH IPOU3BOACTBA HOBOM
IPOAYKIIMH, IPOBEPATH KAU€CTBO MOHTaXa M HAJIAJKU MPH UCTBITAHUSIX U CIaU€ B
OKCIUTyaTal[Ml0 HOBBIX OOpa3loB W3ACNTUH, y310B M JAeTajcil BbIMTyCKaeMOu
OPOAYKIIMH.

[IK-15 - yMmeHHeM MpoBEPSITh TEXHUYECKOE COCTOSTHUE M OCTaTOYHBIM
pecypc TEXHOJIOTMUECKOTO 000pyAOBaHHUsS, OpPraHU30BBIBaTh MPOPUIAKTHUECKUN
OCMOTp U TEKYILLIUH PEMOHT 000PYIOBaHMUSL.

[IK-16 - yMmeHWeM MNPOBOAUTH MEPONPUITHS 1O TPOPUIAKTHKE
IPOU3BOACTBEHHOIO  TpaBMaTtu3Ma M Ipo(ecCHOHAIBHBIX  3a00JIeBaHUM,
KOHTPOJIMPOBATh COOIOAEHUE IKOJIOTMUECKOM 0€30MacCHOCTH MPOBOAUMBIX PadoT.

[1K-17 - ymeHnuem BbIOMpATh OCHOBHBIE M BCIIOMOTATEIbHBIE MAaTepUAIbI U
CHOCOObI peaii3allud OCHOBHBIX TEXHOJOTMYECKHX TPOIECCOB U IMPUMEHSThH
MIPOTPECCUBHBIE METOABl SKCIUTyaTallid TEXHOJIOTHYECKOTO 0O0O0pYIOBaHUS TpU
U3TOTOBJICHUU U3JIEINH MalTUHOCTPOEHUSI.

[IK-18 - yMmeHumeM NPHUMEHSTh METOABl CTAHAAPTHBIX HWCHBITAHUN TI0
OTIpeIeTICHUI0 (PU3NKO-MEXaHUIECKIUX CBOMCTB M TEXHOJOTHYECKHX TMOKa3aTenei
UCIIOJIb3YEMbIX MaT€pPUAJIOB U TOTOBBIX M3/ICITHIA.

I[IK-19 -  cnocoOHOCTEIO K = METPOJIOTMYECKOMY  OOECIICUEHUIO
TEXHOJOTMYECKHUX MPOLECCOB, K HCIIOJIB30BAHUIO THUIOBBIX METOAOB KOHTPOJIS

KadycCTBa BBIHYCKaeMOfI IMPOAYKIIUH.



B pesymbraTe wuW3ydeHWs JaHHOHW JIMCOUIUIMHBI Yy  OOYYarOIIUXCS
dbopMmupyIOTCS  CAeAylmMe  OOMEKyIbTypHbIe/  obmenpodeccuoHanbHbie/

HpO(beCCI/IOHaJILHI)IEE KOMIICTCHIINH.

Kon n
¢popmysmpoBka Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI
KOMIIeTeHIHH
- HopmatuBHbIe 1 HHPOPMALMOHHBIE 0a3bl, KacAIOIIHEC
aHAJM3UPYEMbIX TEXHOJIOTHH, 000pymoBaHus, chepbl
NesITeIbHOCTH U T.I1.
- HopmaTtuBHble mnpaBwia M caMy €AMHYIO CHCTEMY
KoHcTpyKTOopckoi nokymenTanuu (ECKJ).
- IlpaBuna opraHM3anMM TpUd  Pa3IMYHBIX  BHJAX
OIIACHOCTH.
OIIK-13 - - MeTo1070THI0 TPOEKTHON AEATENbHOCTH.
CIOCOOHOCTHIO 3Haer - METOJbl N0 JIOBOJKE M OCBOCHUIO TEXHOJOIMUYECKHX
pa3pabaThiBaTh MPOIIECCOB;
METOIHYECKHIE " - OCHOBHBIE TEXHOJOTUYECKHE CBApOYHbIE MPOIECCHl U
HOPMaTHBHBIE METaI000padoTKH;
JIOKYMEHTHI, - OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTHI 10 CBapOYHBIM
TIpe/TOKEHHS " MaTepuagaMm, TEXHOJIOTHSIM U MPOoLeccaM CBApKH, a TAKXKe
TIPOBOJIATH JIPYTUX TEXHOJIOTHI TI0 METaI000padoTKH;
MEPOIIPUSATHS o - MeTOJIbl IPOBEPKHU KauyecTBa MOHTaXka M HaJaJIKU MpPHU
peanu3anu UCTIBITAHUSAX.
pa3paboTaHHEIX - 3IpaBO OPraHU30BBIBATH TPYAOBYIO ACSITEIBHOCTD.
IIPOEKTOB n - CocraBndartp 6a30ByI0, MIPOEKTHYIO u
nporpaMm B o0nacTu CONPOBOXKAAIOIIYI0 JOKYMEHTAMIO MpH MPOBEICHUU
MalIMHOCTPOCHHA. TEXHOJIOTHYECKHUX CBapOYHBIX IIPOLIECCOB 51
COITyTCTBYIOILIEH MeTal1000padoTKH;
YMmeer |- IlpuMeHATH METPONOTHYECKHE METOIUKU U CPEeICTBa
W3MEpEeHUul  NpH  aHajiM3e  KadecTBa  IPOIECCOB
HCCIIETyeMOM TPYI0BO 1eATeIbHOCTH;
- IlposBnsTh M300peTaTENBHOCT M JIOTUYHOCTH JUIS
OpraHu3aIu U MOJICPHU3ALUT AIIEMEHTOB
MPOMBIIIUIEHHOM CpebI.




Baaneer

- HopmatuBHble 1 HHPOPMALIMOHHBIE 0a3bl, KaCAIOIIHEC
aHAJIM3UPYEMbIX TEXHOJIOTHH, 00OpynoBaHMs, CQepbl
JEATEIBbHOCTH U T.II.

- 3uanusMu B cdepe IeATeTbHOCTH W JUYHOCTHBIMHU
KauecTBaMH JUIsl OpraHu3alliyd MEpONPUATUH 10 HaJaaKe
000Opy/lOBaHUSI W TEXHOJOTHM, a TakKe BBISBICHHUIO U

IpeaAynpeKACHHUIO OITAaCHOCTH.

I[JUI (bOpMHpOBaHI/IiI BBIIICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKaXx OUCHHUIIIIMHBI

((HaI[é)KHOCTB TEXHUUYECKMX CHCTEM H TEXHOTCHHBIN PHUCK» HC IPHUMCHAIOTCA

MCTOJbI aKTHMBHOI'O / HHTCPAKTHUBHOI'O 06y‘-I€HI/IH TaK, KaK HC IIPCAYCMOTPCHLI

y4€OHBIM TUIAHOM.




I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

MOJYJIb 1. OcHoOBHBIE METOAUYECKHUE MOJIOKEHUA TEOPHUH HAXEKHOCTH
1 TEXHOTE€HHOT0 pucKa. (4 yaca)

— TexHoc(epa, TEXHUKA, TEXHUYECKAsi CUCTEMA;

— MCTOYHHMKH ONMACHOCTH, HOMEHKJIATypa, KBaHTH(QHUKAIUSA, UICHTHPUKAIUSI
ormacHOCTeH (ompeeneHus);

— OCHOBHBIE TOJIOKEHUSI TEOPUU PHUCKA, KiIaccuukaius (MHIUBUIYaIbHBIN,
TEXHOT'€HHBIH, YKOJIOTUYECKUH, COLIMATbHBIN, SJKOHOMUYECKHIN);

— OCHOBBI METOJIOJIOTUY aHAJIN3a U YIIPABJICHUS PUCKOM;

— HaJeXHOCTh, OE€30TKAa3HOCTh, JOJITOBEYHOCTh, PEMOHTONPUTOTHOCTD,
coxpansieMocTh (o6rme noustus ['OCT 27.002-89);

— UCMPABHOCTh, HEUCIIPABHOCTh, pA0OTOCIIOCOOHOCTh, HEPAOOTOCTIOCOOHOCTD
(ompenenenns ['OCT 27.002-89);

— nedexTsl, noBpexaeHus, otkasbl (TOCT 27.002-89);

— BPEMEHHBIC MOHATHS (HapaboTKa, pecypc, cpok ciyxk0b1 TOCT 27.002-89);

— TEXHUYECKOE 00CTYKUBAHUE U PEMOHT;

— NoKa3aTeiu HaJEKHOCTH, 0€30TKa3HOCTH, JOJITOBEYHOCTH,
pemonTOnpUroaHOoCcTH, coxpansemoctu ('OCT 27.002-89);

— KOMILTEKCHBIE noka3arenu HagexHoctu (TOCT 27.002-89);

—  pesepBupoBaHuE  (PYHKIMOHAJIBHOE, CTPYKTYpHOE, BPEMEHHOE,
uHpopmannonnoe, Harpyzounoe ['OCT 27.002-89);

— HopmupoBanue HagexxHoctu (TOCT 27.002-89);

— obecnieuenue, onpeaeiacHue u KoHTpoub HaaexxHoct ('OCT 27.002-89);

— ucnbitanus Ha HageskHocTh (TOCT 27.002-89);

— KJIaccu(UKalMs BHEIIHUX BO3JICUCTBYIOIIMUX (PAKTOPOB (TeMIIepaTyphl,
COJTHEYHOHN paJuanuy, BIAKHOCTH, aTMOC(HEpPHOrO IaBJICHUS, BETpa, TOJOJeNa,
BO3JICIICTBHE TMpUMece BO3ayxa, OHOJNIOTHYECKUX (HAKTOpPOB, CTapeHUs

MaTepHuayoB).

MOJYJIb 2. Metoabl onpeaeieHisl HAJIe:KHOCTH cucTeM. (8 yacoB)



— TIEPHUOJIBI SKCTUTyaTaIliU MAITHBL;

— METOJIbI OIICHKHU Ha/IC)KHOCTH;

— MOHSITUE UCTIBITAHUN HA HAJC)KHOCTh, YHU(UKALIMS UCTIBITAHUN;

— KJaccu(UKaIUs UCTIBITAHUN HAa HAJICKHOCTH;

— CTaINM UCTIBITAHUH, 3a]1a4l YHU(DUIIMPOBAHHBIX METOIUK UCTIBITAHUMN;

— TEOPETUYECKHUE 3aKOHBI paclpesielieHus OTKa30B: clydyailHOe COOBITHE,
ClIy4aitHas BEJIMYMHA, OMHOMMHAIBLHBIN 3aKOH, 3aKOH Ilyaccona,
HKCIIOHEHIIMAJBHBIN 3aKOH, TaMMa-paclipejielieHue, pacnpenencHue BeliOyna,
HOpPMaJIbHOE  pPAaCHOpE/C/iCHUE, YCEUCHHOE€  HOPMAJIbHOE  paclpesesieHue,
pacnpenenenue Panes;

—HHXEHEPHbIE METOJIbI HMCCIIEIOBAaHUS OE30MaCHOCTH TEXHUYECKUX CHCTEM
(MOHATHE W METOMOJIOTHS KAdeCTBEHHOTO W KOJHMYECTBCHHOTO AaHAJIM30B
OIMACHOCTEH U BBISIBICHUN OTKA30B CUCTEM);

— BBIOOD 3aKOHA pacmpe/ieJIeHue 0TKa30B MPHU pacyueTe HaIeKHOCTH;

— XapaKTePUCTHUKH, OIEHUBAEMbIC TIPH MCTIBITAHUN Ha HAJC)KHOCTB;

— OCHOBBI TEOPUH pacueTa HaJEKHOCTA TEXHUYECKUX CUCTEM;

— METOJIUKA WCCIICIOBAHUS HAJEKHOCTH TEXHUICCKUX CHCTEM;

— BBISIBJICHUE OCHOBHBIX OMACHOCTEH HA pAHHUX CTAAUSIX MPOCKTUPOBAHUS;

— IPUYXHBI 0TKAa3a U3JIeTUs paHbIlle YCTAHOBJICHHOTO pecypca;

— cojepkaHre MHOOPMALIMOHHOTO OTYETa M0 OE30MaCHOCTH MPOIECCa;

MOAYJIb 3. CnocoObl o0ecnieyeHus1 0€30MACHON JIKCILIyaTAlMU
TeXHH4YeCcKHX cucteM. (6 yacon)

— CHUCTEMHBIH TIOJIX0/T K aHAJIN3Y BO3MOYKHBIX OTKA30B (MIOHATHE, HAa3HAYCHHE,
IIEJIN 1 JTallbl, MOPSI0K, TPAHUIIBI HCCIICIOBAHUS );

— OpraHu3amysa ¥ MPOBEACHUE DKCIEPTH3bl TEXHUUSCKUX CHCTEM (TPUYUHBI,
3aJlayy ¥ COJIep KaHNe dKCIEPTU3bI; OpraHU3aINs SKCIEPTU3BI; TTO00P AKCIIEPTOB;
OKCIIEPTHBIE OIICHKH; OIMPOC JKCIEPTOB; OIIEHKA COTJIACOBAHHOCTU CYXKICHUMN
AKCTIEPTOR).

— TEXHOJIOTUYECKHE CIIOCOObI 00ecTeueH s HaIeKHOCTH U3/IEINil B Ipoliecce

U3TOTOBJICHUM,



— oOecrieueHue HAJECKHOCTU CIOXKHBIX TEXHUYECKUX CHUCTEM B YCIOBHSX
IKCIUTyaTalllH;

— TYTH TOBBIIMICHUS HAIEKHOCTH CIOXKHBIX TEXHUYECKUX CHCTEM IpHU
HKCILTyaTalluH,

—  OpraHU3allMOHHO-TEXHUYECKHE METOAbl 1O  BOCCTAHOBICHUIO U
MOJIEP>KAHUIO HAZCKHOCTU TEXHUKHU MPH IKCIUTyaTalllu;

— METO/IbI TIOBBILIEHUS HAJICKHOCTH HE(PTEPOMBICIIOBOTO 000PYIOBAHUS;

— HOpMaTHBHBIE TTOKA3aTENN 0€30MaCHOCTH TEXHUYECKUX CUCTEM;

—  MepompusiTHs 10 o0ecrneyeHuto 0e30macHOCTH  (KJIaccu(puKaius
KPUTHUYECKH BaKHBIX OOBEKTOB IO 3HAYMMOCTH, 110 BUAAM YTPO3);

— TIpaBOBbIE AaCMEKTHl aHalM3a pPHUCKAa M YIPaBJICHHUE MPOMBIIIJICHHON
0e30macHOCThIO  (KJacCU(PUKALUs TPOMBIIUICHHBIX OOBEKTOB IO CTENEHU
OMMACHOCTH, OLEHKA OMNACHOCTU HPOMBIILIEHHOTO OO0OBEKTa, TPEOOBaHUS K
pa3MELICHUIO MPOMBIIUIEHHOTO O0BEKTa, CUCTEMa JIUIEH3UPOBAHUs, SKCIEPTU3A
IPOMBIIIJIEHHON 0€30MacHOCTH, WH(OPMUPOBAHUE T'OCYIAaPCTBEHHBIX OPTaHOB U
OOILIECTBEHHOCTH 00 OMAacHOCTSIX M aBapHUsAX, OTBETCTBEHHOCTb NMPOU3BOJUTENEH,
yu4e€T U paccieloBaHUe, Y4YacTHE€ OpPraHOB MECTHOTO CaMOYIpPAaBJICHUS U
OOILIECTBEHHOCTH B TMpoleccax oO0ecrneyeHus MPOMBIIUIEHHOW O0e30MacHOCTH,

rOCyAapCTBEHHBIA KOHTPOJIb U HAA30D 32 MPOMBIIIIICHHOW 0€301MacHOCTHIO;

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOHN

YACTHU KYPCA

IMpakTuyeckoe 3ansTue Ne 1. Tect «HagexHoCTh B TEXHHUKEY. (2 yaca)
IpakTnyeckoe 3anstue Ne 2. Tect «OCHOBHBIE M0J105KeHHE TEOPUH PUCKa. (2 yaca)
IMpaxkTuyeckoe 3ansitue Ne 3, 4. Pacuernoe 3ananue Nel. (4 yacoB)

1.Onpenenenre MaKCUMAaJILHON KOHIIEHTPAIIMKM TIAPOB PACTBOPUTENISI B MPU3EMHOM
cJioe atMocepsbl.

2. OmpeneneHre OMacHOM CKOPOCTH BEeTpa, MPU KOTOPOW KOHLIEHTpAlys MapoB

pacTBOPUTETIS B MPU3EMHOM CJI0€ OYJIET MAKCUMAITBHOM.



3. Pacuer pricka BO3SHHMKHOBEHHSI HEMEIUICHHBIX TOKCHUECKUX 3((PEKTOB M PHUCKA
BO3HMKHOBEHMs XPOHWYECKHUX 3a00JIEBaHWM JUISl HACEIICHUS, MPOKUBAIOILETO BOJIM3U
TPEIPUSITHS.

4. Harmucanue pekoMEHIAIMKA 10 YMEHBIIEHUIO HKOJIOTMYECKOr0 pHUCKa IS
HaCEJICHUSI.

IMpaxkTnyeckoe 3ansitue Ne 5,6. PacuerHoe 3aganne Ne2. (4 yacoB)
1. Onpenenenue TITyOHHBI 30HBI 3apKEHNS Yepe3 2 Yaca 1mocyie aBapyu.
2. Onpenenenue nopaxaromiero aeicteust AXOB.
3. Ompenenenne BpeMeHnn moaxona AXOB K mMOCeneHWIo, BPEMEHHM TIOJIHOTO
3apaKEHUs! TOCETICHHUSI.
4. OmpenienieHye MIOLIAA 30Hbl BO3MOYKHOTO 3apaKEHUS U TUIOMIAIN (PaKTUUECKOro
3apaKeHUsI.
5. Onpenenenvie BUia 30HbI BO3MOKHOTO 3apayKEHUSI.
6. Onpenernenre BO3MOYKHOM MOTEPH JTFOJIEH.
IIpakruueckoe 3anstue Ne 7. Buneopmiabm «Dykycuma, 1Ba rofa CiryCrs».
Bupeopuinbm «@okyc Pykycumbpy. Bugeopuinbm «HepHoObLIb, 32 CEKYHIY 110
karacrpodgs» Bugeopuiabsm «Karacrpoga na Casino-Llymenckoii I' 0 (2 yaca).
IMpakTuueckoe 3ansitue Ne 8. Cemmuap «OOecneyeHne HAAEKHOCTH W
0e30MaCHOCTH TEXHUYECKHX CHCTeM Ha CTaJNH NMPOEKTHUPOBAHMS, U3TOTOBJICHHUA U
IKCILIyaTaum» (2 yaca).
1. KoHCTpyKTHBHBIE CIIOCOOBI 00eCTIeUeH s HAJISKHOCTH.
2. TexHonorudeckue criocoObl OOECIeUEeHHs HAASKHOCTH H3MIENM B Tpoliecce
W3rOTOBJICHHUSL.

3. OOecrnieueHne HaAEKHOCTH B YCIIOBHSIX SKCILTyaTalUu.

4. OpraHu3alMOHHO-TEXHUYECKUE METOAbI MO BOCCTAHOBJIECHHIO M TOAJCP’KaHUIO
HAJISKHOCTH TEXHUKU TPY SKCILTyaTaIUH.

5. IlyTv NOBBIIIEHNH HAZEKHOCTU TEXHUUYECKUX CUCTEM MPH SKCILTyaTallvu.

IIpakTnyeckoe 3ansitue Ne 9. Cemmuap «MHcciienoBanue OCHOBHBIX
nokasaresiel HajexHocTd. HageskHocTh 3j1eMeHTa, paldoTaromero 10 MepBoro

oTKa32»(2 yaca)



AHay3 BUIIOB U ITOCHIEICTBAI OTKA30B
XapaKTepUCTUKH, OLIEHUBAEMbBIE MPU UCTIBITAHUY HA HAJIC)KHOCTD.

HpI/I‘II/IHI)I OTKa3a N3ACIIHA PaHbIIC YCTAHOBIICHHOI'O pECypcCa.

A WD

Kareropnm npexieBpeMEeHHBIX OTKa30B

JlaGopaTopHbie padoThHI He MPeXYyCMOTPEHBI Y4eOHbIM IJIAHOM

HI. YHEBHO-METOANYECKOE OBECIIEYHEHHUE

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI

Y4yeOHO-MeTOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHONU paboThI
oOyyaromuxcst 1o auciuimHe «HaneXHOCTh TEXHMYECKHUX CHUCTEM U
TEXHOTEHHBIN puck» npeacTanieHo B [Ipunoxkenuu 1 u BKITtoYaeT B ceosi:

= miaH — rpaduK  BBINOJHEHUS CAMOCTOATEIBHOM paboThl IO
JUCLUIUIMHE, B TOM YHCJE MPUMEPHBIE HOPMBI BPEMEHU HA BBINOJIHEHUE IO
KaXJIOMY 3a/IaHUIO;

. XapaKTepUCTUKW  3aJaHuil Uil  CaMOCTOSTENIbHOM  paboThl
OOYYarOIINXCS U METOANYECKUE PEKOMEH/IAINH 110 UX BBIMOIHEHUIO;

. TpeOoBaHMUSI K TIPEACTaBICHUIO U O(DOPMIICHUIO PE3YIbTATOB
CaMOCTOSATENbHOM pabOThI;

. KPpUTCPHUH OLUCHKH BBIIIOJTHCHHA CaMOCTOSITEIbHOM pa6OTI:nI.

IV.KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Konrpoaupyembie OueHoYHbBIE CPeCTBA -
Ne | momyam/ pasnpennt/ Koab! 1 3Tans! popMupoBanns HAMMEHOBaHHUeE
n/n TeMbI KOMIIeTeHI Ui TeKyLmit NMPOMEKYTOYHASA
AVCHUILIHHBI KOHTPOJIb aTTecTanus
MOJAVYJIb 1. OcHOBHBIE METOAUYECKHE MOJT0KEHHS TEOPHH HAECKHOCTH M TEXHOT€HHOI'0
pHCKA.
Tema 1. BBenenue VO-1
I1P-2
B JIUCLUIUIUHY 3naer Ip-7
«HanexxHocTb Ip-11 yO-1
OIIK-13 YO-2
1 VO-1
TEXHUYECKUX I1P-2
Vmeer 1p-2 Ip-11
CHCTEM U I1P-7
TEXHOTC€HHBIN [P-11
Baageer YO-1




PHUCK». I1P-2
I1P-7
I1P-11
VO-1
3Haer I1P-2
Tema 2. OcHOBHEIE I1P-7
TIOJIOKCHUS TCOPHU YO-1
pHCKa. OIIK-13 Ymeer I1P-2
Hanexuocts B I1P-7
TEXHHUKE. VO-1
Buaaneer I1P-2
I1P-7
Tema 3. Poiub YO-1
I1P-2
BHEIITHUX 3Haer I1P-7
(akTopoB, I1P-11
. VO-1
BO3JECUCTBYIOIIUX I1P-2
Ha (popMupoBaHHE OIK-13 Ymeer I1p-7
OTKa30B [P-11
VO-1
TEXHUYECKUX Buaaxeer I1P-2
CHCTEM. 1IP-7
I1P-11
MOJAVYJIb 2. Metoasbl onpeaejieHUs HAIEKHOCTH CHCTEM.
VO-1
Tema 1. Metoast 3Haer gg:?
OLIEHKH I1P-11
HAaJEKHOCTHU YO-1
’ I1P-2
Horstue OIIK-13 YMmeer p-7
HCIBITAaHUHA Ha [P-11
YO-1
HaI€KHOCTb. B I1P-2
Jajgeer IP-7
I1P-11
VO-1
3naer 11p-2
Tema 2. I1P-7
I1P-11
Teopernyeckue vVO-1 vO-1
I1P-2 VO-2
3aKOHBI -
OIIK-13 YMmeer p-7 IIP-2
pacrpeneineHus IP-11 IIP-11
OTKa30B YO-1
B I1P-2
Jajgeer Ip-7
I1P-11
YO-1
Tema 3. I1P-2
3Haer Ip-7
WuxenepHele )
I1P-11
METOIBI VO-1
I1P-2
HCCIICIOBAHUS .

OIIK-13 YMmeer p-7
0e30macHOCTH IIP-11
TEXHUYECKHUX YO-1

I1P-2
CHCTEM. Baaneer [p-7
I1P-11




MOAYJIb 3. CiocoObl o0ecriedyeHHs1 0€30MACHOM IKCIIYATAIIMUA TEXHUYECKNX CUCTEM.

VO-1
3 T1P-2
Tema 1. HaeT p-7

CucreMHBbIi 11P-11
VO-1 VO-1
MOJXOJ K aHATIM3Y IP-2 VO-2

OIIK-13 Yy
6 BO3MO>KHBIX veer I1P-7 I1P-2

I1P-11 I1p-11
OTKa30B. YO-1
I1p-2
I1P-7
I1P-11

Baageer

VO-1
IIP-2
I1P-7
Opraanzanus u I1P-11
VO-1 VO-1
Vieer TIP-2 VO-2
7 HKCIEPTU3HI I1P-7 I1P-2
OIIK-13 I1P-11 I1P-11
VO-1
CHCTEM. B TIP-2

Jajgeer TIP-7

I1P-11

Tema 2. 3Haer

IIPOBCACHUC

TCXHUYCCKUX

YO-1
I1P-2
I1P-7
I1P-11
YO-1 YO-1
I1P-2 YO-2
I1p-7 [1P-2
I1P-11 I1P-11
YO-1
I1p-2
I1P-7
I1P-11

3Haer

Tema 3. CiocoObl
8 obecrieueHus OIIK-13 VYmeer
Ha/IeKHOCTH

Baaaeer

Tema 4, YO-1
3 I1P-2
HopmatugHnbie HaeT TIP-7

[MOKAa3aTenn I1P-11
VO-1 VO-1

Oe3omnacHoi _ _
9 OIlK-13 VYmeer 11p-2 Y0-2

JKCILTyaTalul I1P-7 T1P-2

I1P-11 I1p-11
TEXHUYECKUX vVO-1

CHUCTEM. I1P-2
Baaneer IP-7

I1P-11

VO-1
IIP-2
I1P-7
Tema 5. p-11

Mepomnpustus 1o YO-1 YO-1
IIP-2 VO-2
10 obecIeueHnto OIIK-13 YMeer [Ip-7 p-2
6€30I1aCHOCTH. I1P-11 I1P-11
VO-1
I1P-2
I1P-7
I1P-11

3uaer

Buaaneer

11 | Tewma 6. IIpaBoBsIe OIIK-13 3Hnaer YO-1 YO-1




aCIIEeKTHI aHaIN3a T1P-2 VO-2
pHCcKa I1P-7 I1P-2
yIpaBieHue I1P-11 ImpP-11
TIPOMBIIITICHHON YO-1
0€301acHOCTBIO. v T1P-2
MeeT TP-7
I1P-11
VO-1
Baaneer 11p-2
I1P-7
I1P-11

V. CIIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAILIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

OcHoBHas JuTEeparypa
(onexmponnwvie u neuammvie uzoanus)

1. HaznexxHOoCTh TEXHUYECKHX cucTeM [DnekTpoHHbIN pecypce] / Ilyunn
E. A., Jlucynos E. A., r Henypun A. B. u ap. - M.: KonocC, 2013. - 318 c.: ni. -
(VueOnuku u y4yeb. 1mocoOust I CTYACHTOB BhICHI. yueO. 3aBeacHuii). - ISBN
978-5-9532-0812-3. Pexum JOCTyTIa:
http://www.studentlibrary.ru/doc/ISBN9785953208123-SCN0000/000.html

2. Hanexxnocts TEXHUYECKUX CHUCTEM u TEeXHOT€HHBIN
puck [DnekrpoHHslii pecypc] / I'ycbkoB A.B., Munesckuii K.E. - Hoocu0.:HI'TY,
2012. - 427 c.. ISBN 978-5-7782-1912-0 - Pexwmm pgocrymna:
http://znanium.com/catalog/product/558704

3. Manadees, C.M. HanexHocts TexHuueckux cucreM. [Ipumepst u
3amauu [DJeKTpOHHBIH pecypc]| : yduebnoe mocobue / C.U. Manadeen, A.N.
Komnetikun. — Dnextpon. gaH. — Cankr-IlerepOypr : Jlans, 2016. — 316 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/87584.

4, Beromknn, A.I'. OOecrneueHue HaJAC)KHOCTH M OE30IAaCHOCTH B
TexHochepe [DneKkTpoHHBIA pecypc| : ydeOHoe mocobue / A.I'. Beromkun. —
OnextpoH. naH. — Caunkt-IletepOypr : Jlanp, 2016. — 236 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/72975


http://www.studentlibrary.ru/doc/ISBN9785953208123-SCN0000/000.html
http://znanium.com/catalog/product/558704
https://e.lanbook.com/book/87584
https://e.lanbook.com/book/72975

S. Hane:xxHOCTh TEXHHUYECKHUX CHUCTEM : y4yeO. mocobue [DIeKTpOHHBIN
pecypc] / B.IIL. JJonrun, A.O. Xapuenko. — M. : By3oBckuii yue6nuk : UHDOPA-
M, 2018. — 167 c. + [on. Mmarepuaisibl [DIEKTPOHHBIN pecypc; Pexxum moctyma:
http://www.znanium.com].

6. HanexHocTh TEXHHMYECKUX CHUCTEM M TEXHOTEHHBIM pHuck: YdeOHoe
nocobue [DnexkrpoHHsii pecypc] / Peikos B.B., Utkun B.1O. - M.:HUL] UH®OPA-
M, 2017. - 192 c.: 60x90 1/16. - (Bwicmee obpaszoBanme) (I[lepernér 7b11) ISBN
978-5-16-010958-9 - Pexxum noctyna: http://znanium.com/catalog/product/560567

1. HanexxHOCTh TEXHUYECKMX CHUCTEM U TEXHOTCHHBIM PHUCK: YueOHoe
nocobue [DnexktpoHHbd pecypc] / Mscoenoa T.H., Ilmyrorapenko H.K. -
PoctoB-nHa-/lony:FOxubiil dhenepanbubiii yausepcurtet, 2016. - 84 c.: ISBN 978-5-
9275-2307-8 - Pexxum nocryma: http://znanium.com/catalog/product/999624

JlonmosiHUTEILHAS JIUTEpaTypa
(neuammvie u MeKMpOHHble U30AHUS)

1. HanexxHoCTh TEXHUYECKUX CHCTEM M TEXHOTCHHBIM pUCK: YdeOHoe
nocobue / Mscoenosa T.H., Ilnyrorapenko H.K. - Pocrtos-na-/{ony:FOxHbIH
dbenepanpubiii yHuBepcuteT, 2016. - 84 c.: ISBN 978-5-9275-2307-8 - Pexum
noctymna: http://znanium.com/catalog/product/999624

2. Hane:xxHOCTh TeXHHYECKUX CHCTEM M TEXHOTCHHBIM PHCK: YdeOHOe
nocobue / PeikoB B.B., Utknn B.1O. - M.:HUI] UH®PA-M, 2017. - 192 c.: 60x90
1/16. - (Bwicmiee oOpasoBanue) (ITepemnér 7BI[) ISBN 978-5-16-010958-9 -
Pexxum moctyna: http://znanium.com/catalog/product/560567

3. TexHoreHHslii puck u Oe3omacHOCTh : y4ed. mocobue / A.l.
Beromkun, K.P. Tapannesa. — 2-e u3g. — M. : UHOPA-M, 2017. — 198 ¢. —
(Boiciree oOpasoBanue: bakamaspuar). — www.dx.doi.org/10.12737/11457. -

Pesxxum noctyna: http://znanium.com/catalog/product/913206
4, Kucenes, JI. M. 3akoHbl pacnpeneneHusi Ciay4yalHbIX BEJIWYUH,

UCIIOJIb3YEMBIX B TEOPUM HAJESKHOCTU [DJIEKTPOHHBIM pecypc] : Merton.


http://www.znanium.com/
http://znanium.com/catalog/product/560567
http://znanium.com/catalog/product/999624
http://znanium.com/catalog/product/560567
http://znanium.com/catalog/product/913206

pexomeHanuu no uzydenuto kypca / JI. M. Kucenes. - M. : MITABT, 2006. - 19 c.
- Pexum JOCTyTIA: http://znanium.com/ - Pexum J0CTyTa:

http://znanium.com/catalog/product/401058

S. BBeneHue B OLIEHKY SKOJIOTMYECKHUX PUCKOB: YUeOHO-METOIHYECKOE
nmocooue / Marseenko M. A., Ocunosa H.A., - 3-e u3a. - Tomck:M3n-Bo Tomckoro
nonutex. yHuBepcurera, 2015. - 108 c.: ISBN - Pexum pocryna:
http://znanium.com/catalog/product/697136

6. BetomkuH, A. I'. TexHOT€HHBIN PUCK U 0€30MaCHOCTD [ DJIEKTPOHHBIN
pecypc] / A. T'. Beromkun, K. P. Tapannesa. - [len3a: U3n-Bo Ilens. roc. yu-ra,
2003. - 192 c. - Pesxxum moctymna: http://www.znanium.com/

7. HanexHocTh TEXHHMYECKHMX CUCTEM M TeXHOTeHHBIH puck / ['ychbkoB
A.B., Munesckuii K.E. - HoBocu6.:HI'TY, 2012. - 427 c.: ISBN 978-5-7782-1912-
0 - Pexxum mocrtyma: http://znanium.com/catalog/product/558704

8. HanexHoCcTh TEXHMYECKHUX CHUCTEM M TEXHOTEHHBIN pHUCK: YdeOHoe
noco6ue / PeikoB B.B., Utkun B.1O. - M.: HUIl UH®PA-M, 2016. - 192 c.: 60x90
1/16. - (Bweicuiece ob6paszoBanue) (Ilepermiér 7BI1) ISBN 978-5-16-010958-9 -
Pexxum noctyna: http://znanium.com/catalog/product/507273

9. HanexxHoCTh TeXHWYECKMX CHCTEM M TEXHOTCHHBIM PHUCK: YueOHOe
nocobue / Mscoenosa T.H., Ilnyrorapenko H.K. - Pocrtos-na-/{ony:FOxHbIH
denepanbnbiii yauBepcutet, 2016. - 84 c.: ISBN 978-5-9275-2307-8 - Pexum
noctyna: http://znanium.com/catalog/product/999624

10. IIpowmbimnenHas »skonorusi: Yuebnuk / @D.D. bproxans, M.B.
['padxuna, E.E. Cnobnsikosa. - M.: ®opym, 2011. - 208 c.: 60x90 1/16. - (Bricuiee
oOpazoBanue). (meperuier) ISBN 978-5-91134-478-8 - Pexum pocryna:
http://znanium.com/catalog/product/208909

11. DOxoamarHocTHKa U cOaJTaHCUPOBAHHOE pa3BUTHE: Y4ueOHOe mocobue /
KouypoB b.U. - 2-¢ u3n., ucnp. u gomn. - M.: HULl UHOPA-M, 2016. - 362 c.:
60x90 1/16. - (Beicmiee obpa3oBanue: bakanaBpuat) (ITepermnér 7b1]) ISBN 978-
5-16-011445-3 - Pexxum noctyma: http://znanium.com/catalog/product/525172


http://znanium.com/catalog/product/401058
http://znanium.com/catalog/product/558704
http://znanium.com/catalog/product/507273
http://znanium.com/catalog/product/208909
http://znanium.com/catalog/product/525172

12. ACHeKTBI  JKOJOTHYECKOHW  OTBETCTBEHHOCTH  XO3SHCTBYIOIIUX
cyobektoB Poccuiickoit ®enepaumu: Monorpadus / AJL. Tapuos, O.B.
Kpacnobaera. - M.: HUL] UH®PA-M, 2014. - 191 c.: 60x88 1/16. - (Hayunas
MBICJTb;, DKOHOMHKa). (00yoxkka) ISBN 978-5-16-009496-0 - Pexum mocrtyma:
http://znanium.com/catalog/product/444772

13. IlpubGopsl U cpeacTBa KOHTPOJS 3a MPUPOJHON cpenoi: YdeOHOe
nocobue / Uymnosckuit C.M., JluxaueBa O.U. - Bonorma:Uudpa-Unxenepus,
2017. - 152 c.: 60x84 1/16 (OGnoxka) ISBN 978-5-9729-0165-4 - Pexum
noctymna: http://znanium.com/catalog/product/930714

14. VnpaBneHue  COUUAIbHBIMU  PUCKaAMHU:  Y4EOHO-METOJAMYECKOE
nocodbue / Kypbaros B.U. - Pocros-nHa-/lony:U3gaTensctBo FODY, 2009. - 80 c.
ISBN 978-5-9275-0576-0 - Pexum JocTyna:
http://znanium.com/catalog/product/555563

15. DOkonoruueckass 0€30MacHOCTb B CTPOUTEILCTBE: PHUCKU U
npeanpoexkTHeie uccinenoBanus: Monorpadus / Keppo H.M. - Bonorma:Mudpa-
Unxenepusi, 2017. - 246 c.: ISBN 978-5-9729-0152-4 - Pexum noctyma:
http://znanium.com/catalog/product/943568

16. Dkxojoruueckas KyJabTypa M OKOJOTHYECKas I[MBHIN30BAHHOCTH /
Hcmannos HM. [Znanium.com, 2016, Beim. Nel-12, ctp. 0-0] - Pexxum moctyma:
http://znanium.com/catalog/product/774403

17. Oxomormueckas sHmukinoneaus. A - I' / B.M. Jlanuino-JlaHUIIbSH,
K.C. Jloces. - M.: Danmknoneaus, HUL UH®PA-M, 2008. - 416 c.: 84x108 1/16
ISBN 978-5-94802-028-0 - Pexum JOCTYTIA:
http://znanium.com/catalog/product/542717

18. DOxkonoruueckuii ayaut B Poccuu / I'ermon A.JI. [Znanium.com, 2016,
BBITI. Nel-12, CcTp. 0-0] - Pexum JOCTyTIA:
http://znanium.com/catalog/product/608819

19. DOkosoru4yeckuit ayauT B CHUCTEME DKOJOTMYECKOIO KOHTPOJIS
Poccutickoit ®eneparuu / Uxyrunamsunu JI.B. [Znanium.com, 2016, Beim. Nel-12,

ctp. 0-0] - Pesxum poctyma: http://znanium.com/catalog/product/610404


http://znanium.com/catalog/product/444772
http://znanium.com/catalog/product/555563
http://znanium.com/catalog/product/943568
http://znanium.com/catalog/product/542717

20. DOkojormueckuit ayauT B yroiabHoW oTpacau/ ['emmon ALJL
[Znanium.com, 2016, Bem. Nel-12, ctp. 0-0] - Pexmm jgocryma:
http://znanium.com/catalog/product/608830

21. DKONOTMYECKUU ayauT KaK OIICHKAa BO3JICHCTBHS Ha OKPYXKAIOIILYIO
Cpelly XO3MWCTBEHHOW JIESITEIIbHOCTH OpraHM3alldd M  COOTBETCTBUSL €€
TpeOOBaHUSIM TPUPOJAOOXPAHHOTO 3aKoHojarenabcTBa / UxyrmamBuiu JI.B.
[Znanium.com, 2016, Bem. Nel-12, ctp. 0-0] - Pexmm jgocryma:
http://znanium.com/catalog/product/610356

22. DKONOTHYECKUH MEHEIKMEHT: YueOHOoe mocoOue i CTYISHTOB
BY30B, OOy4YarmOUIMXCs IO CHEHUaIbHOCTH "MEHEIKMEHT OpraHu3aiuu’,
"TocynapctBeHHOe U MyHuIunaibHoe ympasienue" / Kopobko B.M. -
M.:IOHUTHU-JAHA, 2015. - 303 c.: 60x90 1/16 ISBN 978-5-238-01825-6 -
Pesxxum noctyna: http://znanium.com/catalog/product/883826

23. DKOJOTMYECKUA MOHUTOPUHT U HKOJIOTHYECKash HKCIepTu3a : yueo.
nocodbue / M.I'. fcosees, H.JI. Ctpexa, D.B. Kakapeka, H.C. IlleBuoBa ; moj pe.
npod. M.I'. fIcoBeeBa. — MuHck : HoBoe 3nanume ; M. : UTHOPA-M, 2018. — 304
c. : wi — (Beiciee o6pazoBanue: bakamaBpuar). - Pexum pocryna:

http://znanium.com/catalog/product/916218

HopmaTuBHO-IPaBOBBIE MaTEPHAJIBI

1. TOCT 27.002-89. Hanexxnocth B TexHuke. OCHOBHBIC TIOHATHS. TEepMUHBI
u onpeaenenus [Tekct]. — Brea. 1990-01.07. — M. : T'occranmapt Coroza CCP :
N3n-Bo crangapToB, 1989.— 32 c.;

2. TOCT 27.310-95. Hage:xxHOCTh B TeXHHMKE. AHalW3 BUJOB, IOCJIEICTBUI
otkazoB [Tekct]. — Beea. 1997-01.01. — Munck : I'occranmapt Poccun : U3n-Bo
cTtanaaptoB, 1995.—12 c.;

3. TOCT P 51901.11 — 2005. (M3OK 61882:2001). MeHemKMEHT pHUCKA.
HccnenoBanne omacHOCTH M paborocmocoOHocTH. [IpukmamHoe pPyKOBOACTBO
[Texct]. — Bea. 2006-01.01. — M. : Tl'occranmapt Poccun : U3n-Bo cranmapTos,
2006.—41 c.;


http://znanium.com/catalog/product/608830
http://znanium.com/catalog/product/610356
http://znanium.com/catalog/product/883826

4. TOCT P 51901.12 — 2007. (MOK 60812:2006). MeHeTKMEHT pHCKA.
Mertop aHamM3a BHIOB M ITOCISACTBHIA 0TKa30B [Tekct]. — Brea. 2008-01.09. — M.
: 'occrangapt Poccun : M3a-Bo crangaptos, 2008;

5. TOCT P 51901.1-2002 MeHemKMEHT puUCKa. AHaIW3 pHUCKA
texHonornueckux cucrem [Tekct]. — Bmen. 2002-07.06. — M. : T'occrangapt
Poccuu : MU3a-Bo crangaptos, 2002. — 22 c.;

6. TOCT P 51901.16-2005 MenemxmenT pucka. [loBblieHne Haae)XKHOCTH.
[Texct]. — Bex. 2006-01.01. — M. : T'occrangapt Poccuu : M3a-Bo cTaHmapToB,
2006. -35c.;

7. TOCT P 51901.5-2005. (MOK 60300-3-1:2001). MeHemKMEHT pHCKAa.
PykoBOACTBO MO NMPUMEHEHUIO METOJOB aHanu3a HanexHoctu [Tekcr]. — Been.
2005-30.09. — M. : T'occrarmapt Poccunm : M3a-Bo cranmaptos, 2005. — 49 c.;

8. TOCT P 51901.6-2005 MenemxmenT pucka. [IporpamMmbl MOBBITIICHUS
HagexxHocty [Tekct]. — Beea. 2005-30.09. — M. : TIN'occrangapt Poccuu : U3n-Bo
crtanaapros, 2005. —32 c.;

9. TOCT P 51901-2002 VYmpaBneHue HaJACKHOCTBIO. AHaIU3 pHUCKa
texHosmornuecknx cucreMm [Tekct]. — Beem. 2002-07.06. — M. : T'occranmapt
Poccuu : MU3a-Bo crangaptos, 2002. — 26 c.;

10. TOCT P 54142 — 10. MeHemKkMEHT pPHUCKOB. PykoBOACTBO MO
NPUMEHEHUIO OPraHU3al[MOHHBIX Mep O€30MaCHOCTM M OLEHKH PHUCKOB.
MeTonosnorusi MOCTpOCHHST YHUBEpCalIbHOro nepeBa coOwituii [Texcr]. — Baen.
2010-21.12. — M. : Hayuno-texnuucekuii nentp «MHTEK»: Crangaptundopm,
2012. - 34 c;

11. Tlonoxenue «O kmaccuUKaIUy Ype3BbIUANHBIX CUTYAIIUH TPUPOTHOTO H
TEXHOT€HHOTO Xapakrepa', YTB. nmoctaHoBieHueM mnpaButenbcTBa PO Ne 1094 ot
13.09.1996 r.;

12. Poccuiickas ®deneparus. 3akoHbl. O 3amuTe HACEASHUS U TEPPUTOPUMA OT
Ype3BbIYANHBIX CUTyallnd NPUPOJHOTO U TEXHOTEHHOIO XapakTepa [ DJIEeKTPOHHbBIN

pecypc] : den. 3akon : [mpunar T'oc Jlymoit 21 nexabps 1994 r. | — M.



(AxTyanbHbIN 3aKOH). — Pexum JOCTYIIA:

http://www.consultant.ru/document/cons doc law 40241/;

13. Poccuiickas ®enepanusi. 3akoHbl. O TPOMBINIIEHHOW 0€30MacHOCTH
OI1O [Dnextponnsiit pecypce] : dhen. 3akon : [mpunsat ['oc [ymoit 27 uronsa 1997 r.
] — M. (AkryanbHblii 3aK0H). — PesxuMm goctyma: http://asf-proekt.ru/fz-116/;

14. Poccuiickas @enepanusg. 3akoHbl. O TEXHUYECKOM pEryJIUPOBAHUU
[DnexTponnsIit pecypc] : den. 3akon : [mpuraT ['oc Jlymoii 27 nexabps 2002 r. | —
M. (AxTyanbHBIN 3aKOH). — Pexum JOCTyTa:

http://www.consultant.ru/document/cons doc law 40241/.

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH

«HHTEepHET»
1. http://standard.gost.ru (Poccranmapr);
2. http://www.amp.ru (Hay4HO-TeXHUYECKHIA IICHTP

«ABTomatuzupoBaHHoe [IpoexkTupoBanue Mammny);

3. http://encycl.yandex.ru (QHIMKIONEeIUHN U CIIOBapH);

4. https://lib.dvfu.ru:8443/search/query?term_1=%D1%82%D1%80%D0
%B8%D0%B1%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%

BA%D0%B0&theme=FEFU Ha caiite mnpenacraBieH JEKIMOHHBIM KypC,

y‘IC6HI/IKI/I 10 AU CHUIIIIMHC.

5. http://www.iprbookshop.ru/65322.html  Ha caiite mpeacrasieH

JICKITUOHHBIN KypC, YYEOHUKH 0 TUCIUTUINHE.

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOT UM

U MPOrPpaMMHOI0 o0ecriedeHnst

[Ipu ocyiecTBICHUU 00pPa30BATEIBHOTO IMpOIecca JAOCTYITHO CIEAYOIIee
porpaMMHOE 00eCIeYeHuE:
Microsoft Office Professional Plus — oducHbIli makeT, BKIIOYArOIIHIA

IIporpaMmMHOC oOecrnecueHue JJIs1 pa60TBI C pa3jiM4YHbIMHU THUIIAMHU OJOKYMCHTOB


http://www.consultant.ru/document/cons_doc_law_40241/
http://asf-proekt.ru/fz-116/
http://www.consultant.ru/document/cons_doc_law_40241/
http://standard.gost.ru/
http://www.amp.ru/
http://encycl.yandex.ru/
https://lib.dvfu.ru:8443/search/query?term_1=%D1%82%D1%80%D0%B8%D0%B1%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0&theme=FEFU
https://lib.dvfu.ru:8443/search/query?term_1=%D1%82%D1%80%D0%B8%D0%B1%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0&theme=FEFU
https://lib.dvfu.ru:8443/search/query?term_1=%D1%82%D1%80%D0%B8%D0%B1%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0&theme=FEFU
http://www.iprbookshop.ru/65322.html

(TekcTamu, 3JIEKTPOHHBIMU TaOJIMIIAMU, Oa3aMU TaHHBIX U JIp.) — HOMEp JUIEH3UU
Standard Enrollment 62820593. Jlata oxonuanus 2020-06-30. Pomgurennckas
nporpamma Campus 3 49231495. Toproseiii nocpenuuk: JSC "Softline Trade"
Howmep 3akaza toprosoro nocpeanuka: Tr000270647-18.

IIpu ocyumiecTBieHnH OOpa30BaTENBHOIO IpolLiecca CTYACHTAMH U
1po(heccopCKO-TPENoIaBaTeIbCKUM COCTaBOM JIOCTYIIEH 3JEKTPOHHBIM pecypc

carita /IB®YVY (https://www.dvfu.ru):

. Hayunas 6ubanoreka IBOY (https://www.dvfu.ru/library);
o [Toptan IB®Y (https://ip.dvfu.ru );

o Cucrema anekTpoHHBIX KypcoB JIBOY  Blackboard Learn
(https://bb.dvfu.ru);
o Onekrponnas noura JIBDY (http://mail.dvfu.ru);

° Texunueckas nogaep:xka MU T-cepsucos IBOY

(https://www.dvfu.ru/support).

VI. METOANYECKHE YKA3AHUSA ITO OCBOEHUIO TUCHUITJIMHBI
Bpemsi, oTBeIéHHOE HA peasiM3alMI0 JUCUUILIMHBI

Teopetnueckas yacTb Kypca, NpPOBOAMMAs B ayAUTOPUSIX/Ta00paTOpUsLX
JAB®Y (c mpemnomaBarenem / pykoBogutenemM) — 18 4acoB, B TOM YHUCIE C
UCITI0JIb30BAaHUEM MHTEPAKTUBHBIX MeTOJI0B (MAOQO) — 2 yaca.

[IpakTrueckass 4YacTh Kypca, MPOBOAMMAS B ayJUTOPHIX/Ia00paTOPHIX
JAB®Y (c npenopaBatenem/pykoBoautenemM) — 18 wyaca, B ToM uwmcie ¢
UCIIOJIb30BaHUEM UHTEPAKTUBHBIX MeTOJI0B (MAQ) — 2 yacos.

Bcero wacoB ayauTopHO# Harpysku (¢ mpernojaBaTesieM/pyKOBOAUTEIEM) —
36 yacoB, B TOM 4YHCJIE€ C UCIOJIb30BAHUEM MHTEPAKTHUBHBIX MeToAoB (MAO) — 4
YacoB.

Bpems Ha camocTtosTenpHylo paboty (6€3 mpernogaBaTesis/pyKOBOIUTENS)

KaK TEOPETUYECKOM, TaK U MPAKTUYECKON yacTeil Kypca — 36 4acoB.


https://www.dvfu.ru/
https://www.dvfu.ru/library
https://ip.dvfu.ru/
https://bb.dvfu.ru/
http://mail.dvfu.ru/
https://www.dvfu.ru/support

PexoMeHganun no MmIAHUPOBAHUIO M OPTraHM3ANMH BpPeMeHH, HA U3yYeHHe
TUCHUTITTHHBI

Bpemsi, oTBenéHHoe Ha M3yYye€HUE JUCHUIUIMHBIL, JOJKHO  OBIThH
WCITOJIP30BAHO OOYYAIOIIMMCS IUIAaHOMEPHO. Bpemsi Ha W3ydeHWE AUCITUTUTHHBI
yKa3bIBaeTCsl HA TUTYJIBHOM JIUCTE pabouel mporpaMmbl y4eOHOM AUCIUIUIMHBL; B
y4eOHOM TIUIaHE, 10 KOHKPETHOMY HampaBjieHUI0 U ¢opMe 00ydyeHwus,
O3HAaKOMHTCS C HUM BBl MOXKETE Ha CBOEH Kadenpe uiu B ydeOHO-METOIUIECKOM
YIPABJICHUH.

[InanupoBanue BpeMeHH — 3(PPEKTUBHBIA BApUAHT OpraHU3alMs y4eOHOU
nesteabHoCcTH. OOIIMe peKOMEHIAINHA COCTABICHUS TUTAHUPOBAHUS

1. CBOEBpEeMEHHBIN U TIOJIHBIN yUeT 3aJ1a4, BHITEKAIONUX U3 COJICP KaHUS
npoeCCUOHAIBHONW  JIESITEILHOCTH  (HampuMep, IO HaMKMCaHUI0 KypCOBOTO
MIPOEKTA).

2. Perynsapuoe pacnpeneneHue pabodero BpEMEHH B COOTBETCTBHH C
MIPUOPUTETHOCTHIO U CIIOKHOCTHIO 33]1a4, BBIJICJICHUE YacTH BPEMEHHU B PE3EPB.

3. JIOKyMEHTHUpOBAaHUE pE3yJIbTAaTOB IUIAHUPOBAHUS W OPTaHU3AIUU
pabouero BpeMeHH (COCTaBIICHUE TEKYITUX U MEPCIIEKTUBHBIX TUTAHOB PA0OTHI).

4, JlenernpoBaHue TOJHOMOYMM, CBSI3AHHBIX C BBIMIOJIHEHHUEM MEHEe
CPOYHBIX U MEHEE BaXKHBIX 33]1a4, CBOUM KOJIJIETaM.

5. Yyer paboTOCOCOOHOCTH B TEUEHHE NEPUO/A, OTBEACHHOTO IS
paboTHI (B TEUCHHE JIHS, HEIEIIH, MeCsIa, TOJ1a).

6. KoHmeHTpamus ycuauii Ha TIEPBOOYEPEIHOM pPEIICHUH 3aaad, OT
KOTOPBIX, B CBOIO OUEPE/Ib, 3aBUCUT PEIICHUE 3a7a4 BTOPOT'O YPOBHS 3HAYNMOCTH
(CPOYHOCTH, BaXKHOCTH ).

1. YMenoe HCIoap30BaHue WH(POpPMAIMK B TPOIECCe IUIAHUPOBAHUS U
opraHu3anuu paboyero BpeMeHHU.

8. CrocoOHOCTh K CaMOOTpaHUYEHUIO0 (YMEHHE TOBOPUTH «HET», KOTAa
3HAYUMOCTh TOM MJIM HMHOM 3aJaud M, CJICIOBATEIbHO, HEOOXOIMMOCTL €€

BBIITOJIHCHUA HE ABIAIOTCA O‘IGBI/II[HBIMI/I).



9.  CaMOKOHTpOJIb PacXOJOBaHHS BPEMECHH B XOJI¢ BBITIOJHEHHS 3a]adu
poecCUOHANTEHOM eI TEIIEHOCTH.
10. CrpemiieHHE K IIOCTOSIHHOMY COBCPIICHCTBOBAHHUIO  CHCTEMBI

IUTAHUPOBAHMS U OPTaHU3aIUU pabOYEero BPEMEHH.

Onucanue mnOCJeA0BATEJBHOCTH JAelCTBUH 00y4YalOIMXCsl TPH U3yYeHHH
AUCHHUILIMHBI

B cootBeTcTBMM € LENsAMU U 3aja4aMM JIUCLUUIUIMHBI CTYJEHT H3ydaeT U
TOTOBUTHCS K  TEOPEeTHYECKUM/MPAKTUYECKUM/I1a00paTOPHBIM/CEMUHAPHBIM
3aHATUSAM, TPOXOAUT KOHTPOJIbHBIE TOYKH TEKYIIEH W TMPOMEXKYTOYHOU
aTTeCcTalliy, BKJIIOYAIOIIME pa3Hble (QOpMBbI NPOBEPKM YCBOCHHUS MarepHalia
(KOHCTIEKTBI, OTYETHI, TeCThl, pedepaTsl, 3a4€T, OHK3aMEH, KOHTPOJIbHBIC
MEPOTIPUATHUSA).

OcBoeHME JAUCLUUIUIMHBI BKJIIOYAE€T HECKOJIbKO COCTABHBIX JJIEMEHTOB
y4eOHOH JeSITeNIbHOCTH:

1. O3nakomiieHne paboueit mporpaMmbl y4eOHON AUCIUTUIUHBI.

2. Broimonnenwe — TpeOOBaHMiII,  yCTAaHOBJICHHBIX  IPENOAABATEIEM
(pyxkoBoauTeNeM) B paMKax NpodecCHOHATBHOM JesSTEIBbHOCTH COTPYIHHMKA
JIBOY.

3. PerymspHasi mOATrOTOBKAa K 3aHSATHSM M aKTWBHasg padoTa Ha HUX,

BKIIO4aromas CJICAYoIee 06mee IIAaHUPOBAHHUC!

Ne

i HaunmeHnoBanue 3Tana Coaepixanue 3a1a4 3Tana

CO6op, yuer, cucTeMaTH3alMs, aHaIU3 HHMOpPMAIHH,
HEOOXOMMMOW ISl HAJISKAIIEro IJIAHWPOBAaHUS U
1 O6paboTtka nHpopMaMKM | OpraHU3alru NMPO(HECCHOHAIBHON JEATENILHOCTH, a TaKXkKe
aKTyaJlu3alus M olnepaTuBHbIH 0oOMeH wuHdopManuen c
PYKOBOJUTEINIEM, KOJIJIETaMH U J€JIOBBIMH MTAPTHEPAMHU.

[IpenBaputensHoe, a 3aTeM OKOHYATEJIbHOE
bopmynupoBaHue nenen u 3amad, JOKJIa]
COOTBETCTBYIOIINX MPEIOKEHUH PYKOBOTUTEITIO.

IloctanoBka  menein "
3a1a4

PazpaGotrka (yyactue B  pa3paboTKe) JIOKyMEHTOB
IUTAaHUPOBaHUs (IUIAHOB, MPOTpaMM, rpa@HUKoB U T. 1I.) MO
3 | IlmanupoBanue HampaBJIeHUSIM M TepuojaM  MpodecCHOHATbHON
JEeSTEIbHOCTH, MX COIJIACOBAHME IO CPOKaM M METOAAM
peanu3alyy, ONpeaesieHHe COCTaBa IMPHBIEKAEMBIX K HX




pealTi3aiyy CHUJI U CPEJICTB.

4 [ToaroroBka permeHus

[IpeacraBnenne MpPOEKTOB JOKYMEHTOB IUJIAaHUPOBAHMS, a
TaKKe TNPEUIOKEHUM, HaNpaBlICHHBIX Ha BbIPAOOTKY
ONTUMAJIBHOTO  pELICHUs, YTOYHEHHE TMPOEKTOB U
JIOBEJIEHUE TPUHATHIX PEUICHUI (yTBEpXkJACHHBIX IJIaHOB
paboThI 10 HANPABJICHUSM U TIEPHOJIaM) 10 CBEJCHUS JIHII,
OTBETCTBEHHBIX 32 PYKOBOJCTBO.

5 | Peanuzanus pemenus

HenocpencrtBeHHas peanu3anusi pelIeHMH, ydacTHE B HX
peanu3alnuy, JIelerupoBaHue IOJHOMOYUH, KOOpAMHAIMA
pabOTBl OTBETCTBEHHBIX 3a peajH3almio, o0paboTka
uHGOpMALMU O XOJle peau3aly PEeLIeHuH, ee mepenaya
PYKOBOJMTEIIIO.

KonTponb peanuzanuu
perieHus

[TnanupoBanue U OpraHu3anus KOHTPOJIbHBIX
MEPONPUITHIA, YUET U CPaBHEHHUE PE3YJIbTATOB KOHTPOJIS C
IUIAHUPYEMbIMH [TOKa3aTeIsIMU, JOKJIa/1bl PYKOBOJIUTEIIIO.

7 KoppekTupoBka pemieHui

COop, yuer, cucTeMaTH3alMs, aHaIU3 HWHPOPMAIUH,
BbIpabOTKa u MIPE/ICTABIICHUE PYKOBOJIMUTEIIIO
MPEIIOKEHUN 0 KOPPEKTUPOBKE pEIICHUM (OTAEIbHBIX
JEHCTBUI B paMKax peajn3alui TaKUX PelIeHui)

OueHka u a”HaIn3
pe3yIbTaTOB

COop, yuer, cucTeMaTH3alMsi, aHaIU3 HHDOPMAIHH,
OTpaKalolled  pe3yiabTaThl  peajlM3allud  pelIeHuid,
MOJIBE/ICHUE UTOTOB MPO(EeCCHOHANBHON AEATENBHOCTH (32
HEepUOJ I 0 HANPaBJIECHUIO — TEKYIass/IPOMEXKYTOUHAs
aTTecTanus)

Pexomenaanuu nmo paéore ¢ "HPOPMAIUOHHBIMHA HCTOYHUKAMU

Pabota ¢ uH(popManueil — mpolecc HaXOxKACHUS 3HaHUN (MH(bOpMaIUu) O

MPUYUHAX BO3HUKHOBEHMSI MTPOOJIEM, MTPUMEHEHHBIX HHKEHEPHBIX PeIlIeHUN/UeH,

COBPEMCHHOI'O COCTOAHMA 00BEKTa HCCICOAOBAaHUA.

[Touck nHGoOpMaK O AUCIUIUIMHE U €€ NajibHelell 00paboTKu cieayer

HAa4YMWHATD C.

o npopabOTKH TEMAaTUYECKOIo IlaHa — TEOPETUYEeCKas U MpaKTHIecKas

JaCTH Kypca;

o Kkiaccudukanuu nHOOPMAITMOHHOTO MaTepuaa,

° COCTaBJICHUSI JIOTUYECKOW CXE€Mbl OCHOBHBIX ITOHSTHM, KaTETOpH,

CBSI3€M MEXKy pacCMaTpUBAEMbIMU TEMaMU;

o COCTABJICHHMsI HOBOM OumOimorpaduu, Tpw  HEYIOBIECTBOPCHHUH
MIPEITOKEHHOM.
o pedepupoBaHusl — KpaTKoe, OCHOBHOE COJIepaHuE OJHOW u Ooiee

paboT mo Teme.




o KOHCHEKTHUPOBAHUS — JETAJIbHOE W3JI0KEHHE TJIABHBIX MOJIOKEHUN U
KOHIIENTYJIbHBIX UJICH.

o AHHOTHPOBaHUSA (AaHHOTAlMsA) — KpaTKoe, TMPEeJeiabHO CKaToe
U3JI0KEHHE OCHOBHOTO COJIEPKAHUS JTUTEPATYPHBIX HCTOYHUKOB.

o IUTUPOBAHUS -  JOCJIOBHAsl 3alUCh BBICKA3bIBAaHUW, BBIPAXKEHUIM
aBTOpa, a TAaK)Ke MPHUBEJCHUE B TEKCTE PaOOTHI (PAKTUYECKUX M CTATUCTUICCKUX
JTAHHBIX, COJIEPIKAIIUXCS B TUTEPATYPHBIX UICTOUYHUKAX.

Jlns peanuzanuu MH@OpMAIMM B MUCbMEHHOM/MAIIMHHO-TICYATHOM BHJIE
HEO0OXOMMO BBIMOJIHATH 00IIenpuHAThIe TpeboBanus no opopmienuto - ['OCT

2.105-95 Enunas cucreMa KOHCTPYKTOPCKOM JokyMeHTanuu. O61mue TpeOoBaHus

K TeKCTOBBIM JIoKyMeHTam; [IPUKA3 Ne or DI'AOYBO /IBDY,

PexoMeHganum 1o noAroToBKe K TeKyueil/mpoMe:KyTOYHOH aTTecTaluu

VYcnenHoe 0ocBO€HUE TPOrpaMMbl Kypca IpeInoiaraer:

o YCBOEHHUE TEOPETUUECKOM YaCTH Kypca;

o BBINIOJIHEHHE  TpeOOBaHWl  mpenogaBaTenss  (PyKOBOAMTEIS),
YCTAHOBJICHHBIX TpernojaBareyieM (PyKOBOJUTENIEM) B paMKax MpodhecCUOHATbHON
JESATENBHOCTH cOTpyaHUKA [[BDY;

o BBIMIOJIHEHHE  MPaKTUYECKOW  YacTM  Kypca  (NIpaKkTUYECKHe
3aJ1aHus/1a00paTOpHbIE  PabOTHI/TECTHI/KOHTPOJbHBIE  MEpPONPHUSITHS/KYPCOBBIE

paboThI/KypCcOBBIE TPOCKTHI U JIP.).

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

OcBocHue TeOpeTI/I‘{eCKOﬁ qacTHu JUCHTHUITIIMHBI npearoaaracTt

HCIIOJB30BaHUC CIICAYIOIICTO MAaTCPUAIIbHO-TCXHUYCCKOT'O oOecrieycHu:

690922, Ilpumopckuii | IloMemeHne yKOMIUIEKTOBAHO CIELHATM3UPOBAHHON

Kpaii, r. BiaguBocTok, | yueOHOI MeOesbio (Mocag0YHbIX MecT — 16)




OCTpOB Pycckuii,
noayoctpoB CanepHslid,
mocenok  Asikc, 10,

koprmyc L, ayn. L348 -
yueOHasi ayauTopus st
MPOBEICHUSA 3aHATUI
JEKIIMOHHOTO THMA U
MPaKTUK

O6opynoBanue: 10CKa ayaiuTopHas — 1 mrt.,

[Ipubop wu3MepeHuss mnapamMeTpoB IIEPOXOBATOCTH
oOpaboTaHHOM MTOBEPXHOCTHU ContourGT-l;
Tpubomerp UMT-3; Konnuuuonep; Moiika ¢
CYIIKOM, MJIC-Cel1200HT; MOHHTOP LCD
19".xnaB..komnetorep HP; Cuctemnsni 6mokx (Intel
Core i5-660); Cton antuBuOpanmonasiii CA-1"1200;
Cron naboparopubiii yriaoBoit  CJly-Ch1200; Cton
MOOWIIbHBIH, CMH-Ch900 C  TMOBOPOTHBIMU
pe3uHOBBIMU — 2 WT.; CTON NPUCTEHHBIN (PU3NYECKUuid
CII®-Cel500 — 4 mr.; Tabyper nabopatopubiii TJI-
001 — 3 mT.; Tym6a moakaruas, TI1-500-2 — 3 miT.;
[xa¢ BeITsDKHONW Xumuueckuil 1IB-Cel500; [kad
st oaexkael  111O-900-2; Illkad mms  mocymsl,
npubopoB u gokymentoB III1-900-4; Illxadp nns
xpanenust o6pasion [1I1X0O-900-2.




IIpunoxenue 1

MMHUCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUIMCKOM ®EIEPALINN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 TPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS IIKOJIA

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbHON PABOThI OBYYAIOIIUXCSI

no aucuuiinie « HagesxkHoCTh TEXHMYECKMX CUCTEM M TEXHOT€HHBIN PHUCK»

Hanpasienue noaroroBku 15.04.01 «KMamuHocTpoeHune»

Marucrepckas nporpamma «O00pyn0BaHUE U TEXHOJIOTHUS CBAPOYHOIO
IIPOM3BOJCTBA»

®opmMa NOATOTOBKH OYHAA

BiaaguBocTok
2017



Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATENbHOU PadOThI N0 JMCUMILINHE

Jara/cpoku

IpumepHbIe
Ne | BbINOJHEHUSA HOPMBI ®opma
Bua camocTosiTeIbHOI padoThI
n/n Oun. (1 BpPEMEHH Ha KOHTPOJIA
cemMecTp) BbINOJIHEHHU e
OcBoenue | Monyans;
OcBoeHME NHTEPAKTUBHBIX JIEKLINH;
vVO-1
IloaroroBka u BBIIIOJHEHHUE
Cl moll YO-2
1 MPAKTHYECKUX U CEMUHAPCKHUX 11
HEJIEII0 [1P-2
3aHSATHH,
[p-11
[TonroroBka K KOHTPOJIbHBIM
meponpusTasam (TectNe2)
Ocsoenue || Moayns VO-1
5 C12mo 13 OcBoeHre NHTEPAKTUBHBIX JICKITUH; 5 YO-2
1
HEJIEIII0 [ToaroroBka 1 BBIITOJTHEHUE I1P-2
MIPAKTUYECKUX U CEMUHAPCKUX 3aHATUI I1P-11
Ocgoenue Il Moayns YO-1
OcBO€HME NHTEPAKTUBHBIX JIEKIIN; YO-2
3 C 14 mo24 11
[ToaroroBka v BBIITOJTHEHUE I1P-2
MIPAKTUYECKUX U CEMUHAPCKUX 3aHATUI I1P-11
Texymas aTrecranus 1Mo JUCLHUIUIMHE
2 Ha 25 menene 2 I1P-1
(Tect Nel)
Hroro 36 gac.

PexoMeHganum 1o caMmocTosiTeIbHOM padoTe CTYAEHTOB

Bun

y4eOHBIX 3aHATUN

OpFaHI/BaHI/I}I ACATCIIBHOCTHU OGy‘-I&IOIlICTOCH

3aHaTHs

JICKIIMOHHOTI'O THUIIA

B xoae nexuuii mpenogaBaresib U3J1araeT U pa3bsCHSAECT OCHOBHBIE,

HanOoJee CIOXKHBIC IOHSATHS TCMBI,

a TakKe CBA3aHHBIE C HeEH

TCOPCTUUCCKHUEC U MPAKTUUCCKUC HpO6JICMBI, AacT PCKOMCHIAIMU Ha

BBITIOJTHEHHE CaMOCTOSITEIbHON pabOTHI.

B xoxe nekmuii 00y4darommmMcs peKOMEHIYeTCS:




- BECTH KOHCIIEKTHMPOBAaHUE YU€OHOT0 MaTepHana;

- oOpamaTh BHUMaHUe Ha KaTeropuu, (popMyIupoBKH, pacKpHIBAIOIINE
COJICpKAHNE TEX WM MHBIX SIBICHUH U IIPOLECCOB, HAYYHbIE BBIBOABI U
IPAaKTUYECKHE PEKOMEHIAIMH 10 UX IPUMEHEHHMIO;

- 33/1aBaTh IIPENOJABATEII0 YTOYHSIONIME BOIPOCH! C LENIbIO YSICHEHUS
TEOPETUYECKUX ITOJI0KEHUM, pa3pelICHUs CIIOPHBIX CUTYalUN.

B pabouux KOHCHEKTax >KeJaTeIbHO OCTaBJIATH IOJIsI, HA KOTOPBIX BO
BHEAYJAUTOPHOE BpEMs MOXHO cJenaTh IOMETKM U3 y4yeOHo-
METOAMYECKOT0  O0ecredyeHus: JUIsl  CaMOCTOATENBbHOM  paboThI
00y4aroIuxcs, JONOJIHSIIOIIEr0 MaTepuan IMPOCIyIIaHHOW JIEKLHHU, a
TaKXe MMOMETKH, MOAYEPKHUBAIOIIME OCOO0YI0 BaXHOCTb TE€X WIM HHBIX
TEOPETUYECKUX MOJI0KEHUH.

JUis  ycoemHoro OBJaJeHUsT KypcoM HEOOXOIUMO IIOCEeIIaTh BCe
JIEKLMH, TaK KaK TEMaTUYECKUI MaTepuas B3auMOCBSA3aH MEX]y COOOM.
B cnyuasx mporycka 3aHATHS CTYIEHTY HEOOXOIMMO CaMOCTOSTEIbHO
U3y4UTh MaTepual M OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI IIO

HpOHYIHeHHOﬁ TEMC BO BpEMsI HHAUBUAYAJIbHBIX KOHCYJ’ILT&HHFI.

3auaTus
CEMHHApPCKOT0
THIIA

(mpakTHyecKue)

[IpakTuueckue 3aHATHA — 3TO aKkTUBHas ¢Gopma y4eOHOro Tporiecca.
[Ipy mOAroTOBKE K MNPAKTHUYECKUM 3aHATHAM  O0ydaroriemycs
HEOOXOIUMO M3YYUTh OCHOBHYIO IJIUTEPaTypy, O3HAKOMHUTCS C
JIOTIOTHATEITFHOU JINTEPATYPOH, yU4ECTh PEKOMEH/IAIINHN TPETIOIaBaATEIS.
Tembl TCOPCTUUCCKOTO COACPKAHUA TMpCAIroiararot I[I/ICKYCCI/IOHHBII\/II
xapaktep oOcyxaeHus. borpinas yacTh TeM JUCHMILUTUHBI HOCHT
MPAKTUYECKU XapakTep, T.€. MPEANOojaraeT BBHINOJHEHUE 3aJaHuil U

peHmICHUC 3aia4, aHaJINn3 NPAKTHYCCKUX CHTyaHHﬁ.

CamocrosTenbHas
pabota (u3yueHue
TEOPETUYECKOT O
Kypca, OJIr0TOBKA

K MPAKTUYCCKUM

BaxxHoii yacThio CAaMOCTOATEIHLHOU PabOTHI ABISETCS YTCHHUE

yueOHOI 1 Hay4HOI nuTeparypbl. OCHOBHas (PYHKIUS Y4eOHUKOB

— OpPUEHTHpOBATh CTYJEHTa B CHUCTEME 3HAHWM, YMEHUN M HaBBIKOB,
KOTOpBI€ JOJDKHBI OBITh YCBOEHBI OYAYUIMMH CIEHUATUCTaMU IO

TAHHOW IUCITUTIIAHE.

3aHATHUSAM)
[Toaroroska [ToaroroBka K 3a4eTy MpeAnoaraer:
K 9K3aMeHY - U3y4YEeHHE OCHOBHOM U JTOTIOJHUTEIBHOM JTUTEPaTyphl

- I3YUCHUEC KOHCIICKTOB JICKHPIP'I

- Y4aCTHC B MIPOBOAUMEIX KOHTPOJIBHBIX OIIpOCax




[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUA 1 HAVYKH POCCHUMCKON ®EJEPALIN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BEICIIIETO TIPO(eCCHOHAIIBHOTO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

NH)XEHEPHAS HIKOJIA

®OH/ ONEHOYHbLIX CPEJACTB
no AucuMivinie «Hage:KHOCTh TEXHHYECKUX CHCTeM M TeXHOTeHHbIH PUCK»

Hanpagsienue noaroroBku 15.04.01 «MammHocTpoeHue)

Maructepckas mporpamma «O00py0BaHUE U TEXHOJIOTHSI CBAPOUHOTO
IPOU3BOJICTBAY

dopma NOArOTOBKYU OYHAS

BaaauBocTok
2017



IHacnmopr

q)OHI[a OLCHOYHbIX CPEACTB

Koa u Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
(popmymposka
KOMIIeTeHIIUH
OIIK-13 - MeTtoapl pa3pabOTKHM METOIWYECKUX U HOPMATUBHBIX
3Haer
CIIOCOBHOCTE JOKYMEHTOB pa3pabOTaHHBIX MPOEKTOB U MPOTPaMM B
00acTH MalIMHOCTPOEHUS.
pa3pabaTbIBaTh
BeimonssaTe HOPMAaTUBHBIX JOKYMEHTOB
METORMICCKHE 1 Ymeer pa3pabOTaHHBIX TPOEKTOB M TMPOTrpaMM B 00JacTH
HOpPMAaTHBHBIC MaIInHOCTPOCHHUS.
JTOKYMEHTHI,
NPEATIOKEHUS U
POBOANTH
MEpOIPUATHS TIO
HaBblkaMy TPOBOAWTH MEPONPHUATHS IO peau3aluu
peanusanuu Bnaneer pa3pabOTaHHBIX MPOEKTOB M IPOrpaMM B 00JIACTH
pa3paGOTaHHbIX MAaIIMHOCTPOCHHSI.

IIPOEKTOB U MPOTrpamMm
B o0JiacTu

MalIMHOCTPOCHHUH.

Ne | KonTpoaupyemsble

n/ | Mmomyju/ pa3aeiibl/ TeMbl

I JUCHUITINHBI

Koapl 1 3Tanel
(hopmuposanus
KOMIIEeTEeHIIU

OueHoYHbIEe CpeacTBa - HAUMEHOBAaHUE

TeKyUui NPOMEKYTOUHAS
KOHTPOJIb arTecTanus

MOJAVYJIb 1. OcHOBHBIE METOINYECKHUE MOJTOKEHUS TEOPUH HAZIEKHOCTH U TEXHOI'€HHOTO

pucka
Tema 1. 3Haer YO-1, ITP-2, ITP-7, I1P-11
Ymeer YO-1, ITP-2, I1P-7, I1P-11
BBenenue B
NCIUIUINH
1 men y OIIK-
1
«HanexHocTs 3 | Buaneer YO-1, TIP-2, TIP-7, TTP-11 VO-1
TEXHUYECKUX CUCTEM U VO-2
T1P-2
TEXHOT€HHBIN PUCK» I1P-11
Tema 2. OcHOBHEIE 3naer YO-1, I1P-2, ITP-7, TTP-11
OIK YMeer VO-1, ITP-2, TTP-7, TTIP-11
2 MOJIOKEHUS TEOPUHU 13 -
pHCKa. Baajeer VO-1, ITP-2, TIP-7, IP-11
HaznexHocTs B OIIK- | 3maer YO-1, ITP-2, TIP-7, TIP-11 VO-1
3 13 Ymeer | YO-1, [IP-2, TIP-7, TIP-11 Y0-2
TECXHHUKE. T1P-2
Baageer | YO-1, ITP-2, ITP-7, ITP-11 IP-11




OIIK-

Tema 1. Ponb s 3naer YO-1, TIP-2, TIP-7, TIP-11
BHEIHUX (baKTOPOB, YMmeer VO-1, ITP-2, ITP-7, TTIP-11
s VO-1
BO3IEHCTB UX Ha
I YOI VO-2
¢dbopMupoBanue I1P-2
Baaneer YO-1, I1P-2, ITP-7, I1IP-11 I1P-11
OTKa30B TEXHUYECKUX
CHCTEM.
MOJVIJIb II. MeToabl onipeaenaeHust HaAeKHOCTH CUCTEM.
Tema 5 0117;@ 3uaer VO-1, TIP-2, TIP-7, TIP-11
MeTtop! O1IeHKH Ymeer VO-1, ITIP-2, ITP-7, I1P-11 Yol
HanexHocTH. [lonarue YO-2
T1P-2
HCIILITAHUN Ha Baageer YO-1, ITP-2, I1P-7, IIP-11 I1P-11
HaJIEKHOCTb.
Tema 6-7 OIIK- | 3paer VO-1, IP-2, I1P-7, TIP-11
TeopeTquCKHe 13 YmMmeer YO-1, I1P-2, ITP-7, IT1P-11
VO-1
3aKOHBI YO-2
T1P-2
pacnpeneneHus Baaneer YO—], HP-Z, HP-7, I1P-11 T1P-11
OTKa30B
Tema 8-12 OIIK- | 3paer VO-1, IP-2, I1P-7, TIP-11
13
I/IH)KeHepHBIe METOTBI Ymeer YO-1, ITP-2, I1P-7, IT1P-11
YO-1
WCCIICIOBAHUS YO-2
T1P-2
0e30MacHOCTH Baaneer VYO-1, I1P-2, I1P-7, ITP-11 T1P-11

TCEXHUYCCKUX CUCTECM.

MOJIVIJIb III. Cioco6s! oGecrieuenns 6€30MacHOM 3KCITyaTalluid TEXHUUECKUX CHCTEM.

Tema 13 OIK- | 3naer YO-1, ITP-2, TIP-7, TIP-11
13
CHCTeMHBIH TTOIXO0J K Ymeer YO-1, ITP-2, ITP-7, ITP-11 vVO-1
YO-2
aHaJIu3y BO3MOXKHBIX I1p-2
Baageer | YO-1, IIP-2, I1IP-7, ITP-11 IP-11
OTKa30B.
Tema 14 OIIK- | 3naer YO-1, TIP-2, TP-7, [TP-11
13
Ymeer YO-1, ITP-2, TTP-7, TTP-11
Opranuzanus u > > >
p . YO-1
MPOBEICHUE YO-2
I1P-2
IKCIIEPTHU3BI Baageer YO-1, I[1P-2, ITP-7, ITP-11 IIP-11
TEXHUYECKUX CHUCTEM.
Tema 15 OIIK- | 3maer YO-1, TTP-2, TIP-7, TTP-11 VO-1
13 YO-2
-1 - - -
Cnoco0bI o0ecrieueHust Yaeer Y01, IiP-2, IIP-7, ITP-11 I1P-2
Bnageer | YO-1,IIP-2, IIP-7, ITP-11 IP-11




HaJIeKHOCTH
Tema 16 OIK- | 3uaer YO-1, TIP-2, ITP-7, I1P-11
13
HopMaTHBHbIe Ymeer YO-1, I[1IP-2, TTP-7, ITP-11
IoKa3areyu yO-1
YO-2
6e30macHoi I1P-2
Baageer | YO-1, ITP-2, ITP-7, ITP-11 IP-11
JKCIUTyaTaluu
TEXHUUYECKUX
Tema 17 OIK- | 3uaer YO-1, I1P-2, IP-7, ITP-11
13
MeponpHsITHS 110 Ymeer YO-1, ITP-2, ITP-7, I1P-11 vO-1
YO-2
00ecTIeYeHnI0 I1P-2
Baageer | YO-1, I1P-2, ITP-7, ITP-11 IIP-11
0€30IacCHOCTH.
Tema 18 OIK- | 3uaer YO-1, I1P-2, ITP-7, ITP-11
13
HpaBOBLIe ACTIEKTEL YMmeer VO-1, I1P-2, ITP-7, ITP-11
aHaJln3a pUcKa u yO-1
YO-2
yIpaBJICHUE 11P-2
Baageer | YO-1, ITP-2, ITP-7, ITP-11 IP-11
MNPOMBIIIUIEHHOU
0€30MacHOCTHIO.
Pacumdposka koaupoBok oneHouHbIx cpeacts (OC)
HaumenoBa
Ne IIpencrasienue
Kon HHE Kparkas xapakrepucruka
n/ OIIEHOYHOT0
OC | oueHouyHoro OLIEHOYHOI0 CPeCTBA
n cpeacTBa B onae
cpeacTBa
CpencTBO  KOHTPOJIA, OpPraHW30BaHHOE
KaK crenuanbHas Oeceqa mpenoiaBaTes
¢ OOy4YaroIMMCsl Ha TEMBI, CBS3aHHBIE C
Bormpocsr o
ColecenoBan | u3ydaemMon JTHUCIHATIINHOM, u
1| VYO-1 TeMam/paszzienam
ue paccuMTaHHOE Ha BBIICHEHHE O00BEMA
. JUCIUTLTAHBI
3HaHUU o0yyaro1erocs o
OIpPEIENIEHHOMY paszneny, TeME,
npoOemMe u T.11.
2 | YO-2 | KomnokBuym | CpencTBO KOHTPOJISI YCBOEHUsI yueOHoro | Bompocst 1o




MaTrepuaia TeMbl, pa3zelia i

TeMam/paszenam

pas3zenoB JUCUUIUIMHBL, OPTaHU30BAaHHOE | TUCIUILIIMHBI
KakK yueOHOe 3aHATHE B BUJIE
cobecel0BaHUS npernogaBaTesns C
00y4aroUMHUCS.
CpenctBo npoBepku yMeHui npumeHsTh | Kommuiekt
4 ) KoHTpomnbHas | nodydeHHble 3HAHUS JJI PEIIEeHUs 3a/a4 | KOHTPOJIbHBIX
ITP-
pabota ONpeNIeNIEHHOr0 TUMA IO TeMe WM | 3aJlaHui 1o
paszaeny BapHaHTaM
[IponykT  caMocCTOSITEIbHON  paOOThI
00yyaroIerocs, OTpakaroluii OCHOBHbIE | Tembl/pa3ienbl
5 | IIP-7 | Koncmekr
UJIeU 3aciIyUIaHHOM JIEKIMH, COOOIIEHUS | TUCIUITIIMHbI
U T.J.
[IpoGnemMHoe  3amaHue, B  KOTOPOM
oOyyaromemycs IpeJyIaraercs
Samanus IS
OCMBICIIUTh peaIbHYyIO
6 | [1P-11 | Keiic 3amaga perieHus Keiic-
PO eCCHOHAIIBHO-OPUEHTUPOBAHHYIO
3a/1a4uu
CUTYallMI0, HEOOXOUMYIO ISl PELICHUS
JTAaHHOH MPOOJIEMBI.
HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kon U | JTansl (¢opMupoBaHUs | KpUTEPUH noKa3aTesin
(¢opmMy.IHMpOBKa | KOMIIETEHIIUH
KOMIIeTeHIIUH
OIIK-13 - TpeboBanus, KauecTBeHHBIE u
CIOCOOHOCTh peabsBIseMble K | KOTUYECTBEHHbIE
pa3pabarbIBaTh Metonbt METOAMYECKUM U | METOJIBI aHanm3a
METOAMYECKHE U pa3paboTku HOPMAaTHBHBIM CHCTEMBI.
HOpPMAaTHBHBIC METOAMYECKUX | | TOKYMEHTaM. TexHOMOTHYECKHE
TOKYMEHTHI, 3HacT HOPMATHUBHBIX CTIOCOOBI
(moporos
MPEUTOKEHUST U JOKYMEHTOB obecriedeHust
MIPOBOTUTH b pa3paboTaHHBIX HA/IKHOCTH
YPOBEHD) o
MEpPONPUATHS MIPOEKTOB U u3Jenuil B mporecce
o peaju3alnuu porpamMm B M3TOTOBJICHUH,
pa3paboTaHHBIX obnactu obecrnieueHue
MIPOEKTOB U MAaIIUHOCTPOCHUS Ha/ICKHOCTH
porpamMm B CJIOKHBIX
obnacTtu TEXHUYECKUX CUCTEM




MAaIIKHOCTPOECH
ust

B YCIOBUAX

IKCILTyaTaIuu.
Brigenars u |Hcronb3oBaTh
CHCTEMAaTHU3UPOBAT | METOIbI IS
b OCHOBHBIC HJICH B | pEIICHUS o0mmx
Brimonuate
Hay4HBIX TEKCTaX, | 3a1a4 a”Ham3a
HOpPMaTHBHBIE
KPUTHYECKH HaOeKHOCTH,
JIOKYMEHTBI
yMeeT OIICHUBATh JFOOYIO | OPraHU3aluOHHO-
pa3paboTaHHBIX
(mponBH MOCTYTAIOMIYIO TEXHUYECKUE
N MIPOEKTOB u
HYTBIH) WH(OPMAIIUIO BHE | METOJIBI o
porpaMm B
3aBUCUMOCTHU OT | BOCCTAHOBJIICHUIO U
o0JacTu
WCTOYHHUKA. MOIJICPIKAHUTO
MaITHHOCTPOEHUS
HAJIEKHOCTH
TEXHUKHU pu
AKCILTyaTaIuu.
HaBrpikamu
CBSI3aHHBIX C
Haseikamu TpeOOBaHUSAMHU K
MIPOBOIHTH HaBeikamu  cbopa, | pa3MenIeHHuIo
MEpOIpUATHS 1O | 00pabOTKH, IIPOMBILIEHHOT O
peanu3anuu aHajIm3a H | 00beKTa, CHCTEMOH
BJIaJIEET
( pa3paboTaHHBIX CUCTEMATU3AIIHA JUTICH3UPOBAHUS,
BBICOKH .
i) MIPOEKTOB u | uHpOpMaIIUU  TIO | SKCIIEPTH30M
u o
MpOrpaMm B | peau3aiuu MIPOMBIIITICHHON
o0iactu pa3paboTaHHBIX 0€30IaCHOCTH,
MaIIMHOCTPOEHUS | TPOEKTOB. OTBETCTBEHHOCTHIO
IIPOU3BOUTEINEH,
I'OC xonTposnp U

HA/130D.

MeTounqecmle PEKOMCHIAIIUNA, OIIPEACIAIOIIHE ITPOUEAYPLI

OLCHUBAHMA PE3yJbTaTOB OCBOCHUSA JUCIHUIIINHDbI

Kpurtepuu o1ieHKH nMpe3eHTaAluM J0KJIAAa

<
g 50-60 6asion 61-75 6anom 76-85 Gamop | 86-100 Gawton
> (HeynoBJjeTBopuTesa | (YAOBJIETBOPUTEIb
S (xopomo) (oT1M4HO)
S bHO) HO)

Kp;:;ep Conep:xaHue KpuTepuen




[IpoGnema
— P [Tpobnema
o packpsiTa. ACKDLITA
3 [IpoGnema [IpoBenen packp
= MOJTHOCTBIO.
S packpbiTa He aHaIn3 "
o [Ipobiema He [IpoBenén ananus
= MTOJTHOCTBIO. npoOsemMbl 6e3
= packpebITa. POOJIEMBI ¢
v BriBoibI HE MIPUBJICYCHUS
= OTCyTCTBYIOT . | TpuUBIEYECHUEM
= ceNaHbl U/Uin JIOTIOTHUTEILHOM .
o BBIBO/IBI JIOTIOTHUTEITLHOU
Y BBIBOJIBI HE mutepatypsl. He
2 JUTEPATYPHI.
3} 000CHOBaHBI BCE BBIBO/IBI
< BriBoabl
- ClIEIaHbl W/ WIN
000CHOBaHBI
000CHOBaHBI
[IpencraBnsemas
[IpencraBnsemas uHpopManus
IIpencrasisiemas peld (opman
o [Tpencrasisiemast uH(pOpMAIUs HE | CUCTEeMaTH3HPOBA
= nHpopManus He
= uH(popManus CUCTEMAaTHU3HPOB Ha,
) CUCTEMATHU3UPOBAH
= JIOTUYECKU HE aHa MocJieIoBaTeIbHa
2 a Ha W/WJIu He
s cBs3ana. He MOCTIEI0BATENbH U JIOTUYECKU
5 MOCJIeI0BATEIbHA,
= HCIIOJIb30BaHBI a. crmosib30Bano CBs3aHa.
) HCIIO0Ib30BaHO 1-2
=9 npodeccuoHanbHbIe 6onee 2 Hcnons3oBano
= poheccuoHaNbHBI
TEPMUHBI poQeCCUOHANIbH oosee 5
X TepMHUHA
BIX TEPMUHOB npodeccuoHaIbH
BIX TEPMHHOB
[IIupoxko
Hcnonp3oBanbl HCIIOJIb30BaHbI
v He ucnons3oBansbl Hcnons3oBaHbl
= TEXHOJIOTUHI TEXHOJIOTHH
= TexHoyioruu Power TexHoyioruu Power . .
) . X Power Point. He | (Power Point u
= Point. bonbmie 4 Point vactuuno. 3-4
= 6onee 2 ommbok ap.).
2 omuOOoK B OIUOKH B
2 . . B OTCyTCTBYIOT
2 MpeICTaBIsIeMOi MpeICTaBIsIeMO .
o pEeCTaBIIEMOM OIIMOKY B
uHpopmanuu nHpopmanuu .
nHpopmanuu MIPEACTABIISIEMON
uHpopMauu
OTBeTHI HA
« OTtBeThl HA
= 3 BOTIPOCHI
- O Tonbko OTBETHI HA BOTIPOCHI
L S Het oTrBeTOB Ha MHOJIHBIC, C
= AIIeMEHTapHbIE MIOJIHBIE U/UITN
2 E BOTIPOCHI pUBEICHUEM
g o BOTIPOCHI JaCTUYIHO
e MIPUMEPOB W/WIH
MOJIHBIE .
MOSICHEHHI

Kpurepuu onenku (IuCbMeHHbINH 0TBET)

100-86 6asnoB - eciii OTBET MOKA3bIBAaeT IIyOOKOE M CHUCTEMATUYECKOE

3HaHUE BCEro MPOTrpaMMHOr0 MaTepuaia M CTPYKTYpPbl KOHKPETHOTO BOIpPOCA, a
TaKX€ OCHOBHOI'O COJIEp’KaHUS U HOBALUW JIEKIIMOHHOTO Kypca MO CPABHEHHUIO C
yueOHOM sutepaTypoil. CTylIEeHT AEMOHCTPUPYET OTYETIMBOE M CBOOOJHOE
BJIJICHUE

KOHHGHTyaHBHO-HOHﬂTHﬁHBIM arIraparoM, HAYYHBIM A3BIKOM H



TEPMHHOJIOTHEH COOTBETCTBYIOIIEH HAay4dHOHM oOnacTd. 3HAHHE OCHOBHOMU
JUTEpaTyphl U 3HAKOMCTBO C JOIOJHUTEIBHO PEKOMEHIOBAHHOM JHUTEpPaTypOM.
Jlornuecku KOPPEeKTHOE U YOeIUTEeIbHOE U3JI0KEHHUE OTBETA.

85-76 - 0anI0B - 3HAHWE Y3JIOBBIX MPOOJIEM MPOTrPaMMBI U OCHOBHOTO
cofiepKaHus JIEKIIMOHHOTO Kypca; yMEHHE HOJIH30BATHCS
KOHIICTITYyaJIbHO-TIOHATHIHBIM ~ alllapaToM B TMPOLIECCe aHajih3a OCHOBHBIX
npobjJeM B paMKax JTaHHOM TeMbl; 3HAHWE BAKHEHIIMX pa0dOT W3 CIHCKa
PEKOMEHJIOBaHHOW JUTEpaTyphl. B 11eJ0M JIOTHYecKH KOPPEeKTHOE, HO He Bceraa
TOYHOE U apTyMEHTUPOBAHHOE U3JI0KEHHUE OTBETA.

75-61 - 0ana - ¢parMeHTapHbIC, TOBEPXHOCTHBIC 3HAHUS BaKHEHIIHX
pa3fenoB MpPOTrpaMMbl U COJEPKaHMs JIGKIMOHHOTO Kypca; 3aTpyIHEHHS C
UCTIOIb30BAHUEM HAYYHO-TIOHSATHIHOTO armapara W TEPMHHOJIOTUH Yy4eOHOM
JTUCHUIUIMHBL, HEMOJIHOE 3HAKOMCTBO C PEKOMEHJOBAHHOW JIMTEPaTypOii;
YAaCTUYHBIC 3aTPYAHEHHS C BBIIOJHEHUEM TIPEAYCMOTPEHHBIX IPOTPAMMOiA
3aJJaHUi; CTpEMJICHHE JIOTUYECKH OIPENeJICHHO U TOCIEA0BATEIbHO H3IOKUTH
OTBET.

60-50 6ay0B - He3HaHME, JIMOO OTPHIBOYHOE MPEACTABICHUE O JTaHHOU
npobjemMe B paMKax y4eOHO-IPOTPaMMHOTO MaTepuaia; HEyMEHUE HUCIOIb30BaTh

MOHATUMHBIN arIapar; OTCYTCTBHUE JIOTUUECKOU CBS3U B OTBETE.

Kpurepmuii onenku (yCTHBII 0TBET)

100-85 0anioB - eciau OTBET MOKAa3bIBAE€T MPOYHBIE 3HAHWS OCHOBHBIX
MIPOIIECCOB M3ydyaeMOM MPEAMETHOU 00JacTH, OTIMYAETCS TIyOUHON M TMOITHOTOMN
PACKpBITHS TEMBI; BIQJICHHE TEPMHUHOJOTHYSCKHUM aIlliapaToM; YMEHUE OOBSICHATh
CYIITHOCTb, SIBJICHUM, MPOIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00O0OIIEHNS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH TMPUMEPHI; CBOOOAHOE BIAJCHUE
MOHOJIOTHYECKOW pPEUYbl0, JOTHYHOCTh W TOCJEAOBATCIIBHOCTh OTBETA, YMCHUE

IPUBOJUTH PUMEPHI COBPEMEHHBIX NMPOOJIEM U3ydaeMoi 00JIacTH.



85-76 - 0an0B - OTBET, OOHAPYKUBAIOUIMI MPOYHBIE 3HAHHUSI OCHOBHBIX
MIPOIIECCOB M3ydaeMOi MPEAMETHOW 00JacCTH, OTINYACTCS TIIYOMHOW W TIOTHOTOU
PACKpBITHS TEMBbI; BIaICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIIHOCTb, SIBJIGHUH, IPOLIECCOB, COOBITUH, IENaTh BHIBOABI U 0000IIECHUS, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKON PEYbI0, JOTUYHOCTh M IOCIEA0BATEIbHOCTh OTBeTa. OgHAKO
JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - 6aan - olEeHMBAETCS OTBET, CBHUJICTCIIHLCTBYIOIIUM B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW TMpPEeIMETHOM  00JacTH, OTJIWYaIOIIUICS
HEJOCTATOYHOW TJTyOMHOM M MOJHOTOW PACKPBITUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeopuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMM aHAJIW3a SBJICHUM,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJICHUEM MOHOJOTUYECKOMN
peYbl0, JJOTHYHOCTBIO M IOCIIEI0OBATEIBHOCTHIO OTBETA. J[OMyCKAaeTCss HECKOJIBKO
OImKOOK B COJICP>)KaHUM OTBETA; HEYMEHHE MPUBECTH MPUMEP PA3BUTHUS CUTYAIlUH,
MIPOBECTH CBSI3b C IPYTUMU aCIIEKTaMH U3ydyaeMoi 00JIacTu.

60-50 ©0anjoB - OTBET, OOHAPYKMBAIOIIMK HE3HAHUE IMPOIIECCOB
U3y4aeMoil TpPEeIMETHOW O00JacTH, OTIWYAIOUIUNCS HETJTyOOKUM PaCKpbITHEM
TEMbI; HE3HAHWEM OCHOBHBIX BOIIPOCOB T€OpUH, HECHOPMHUPOBAHHBIMU HABBIKAMU
aHajau3a SIBJICHUMU, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHbBIC OTBETHI,
cia0bIM BJIaJICHUEM MOHOJOTUYECKONW peYblo, OTCYTCTBUEM JIOTUHYHOCTH H
NOCJIeI0OBAaTEIbHOCTH. JlOMyCKAaOTCS Cephe3HbIE OLIMOKUA B COACpPKAHWU OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKN U3y4aeMoOi 00J1acTu.

KpuTtepum oieHKH TBOPYECKOT0 3a/1aHUs,

BBINMOJHACMOI0 Ha NMPAKTHYCCKOM 3aHATHHA

100-86 ©an10B BBICTABIISIETCS, €CIAM CTYICHT/TPYINa BBIPA3WIM CBOE
MHEHHE TI0 CQOPMYJIUPOBAHHON mMpoOIeMe, apryMEHTUPOBAIA €ro, TOYHO

ornpeacianuB €€ COACPIKAHNEC U COCTABJIAIOIIHC. HpI/IBC,HeHBI JIaHHBIE OTE€YECTBEHHOU



1 3apyOeKHOM JIUTEpATyphl, CTATUCTUYECKHE CBEACHUS, MH(GOPMAIIHSI HOPMATUBHO
- TIpaBOBOTO Xxapakrtepa. [IpomeMOHCTPUPOBAHO 3HAHWE W BIAJCHUE HABBIKOM
CaMOCTOSITEITLHOW MCCIIEA0BATEIHCKOW pabOThI IO TEME MCCIEAOBAHUS;, METOIAMHI
U TIpUEMaMH aHajiu3a MEXIYHApPOIHO-TIOJIUTUYECKON TPAKTUKHA. DaKTHUYECKUX
OIMOO0K, CBSA3aHHBIX C TOHUMAHUEM TTPOOJIEMBI, HET.

85-76 - 6am0oB - paboTa CTyACHTA/TPYIIBI XapaKTEPU3YETCs CMBICIOBOM
IIETbHOCTHIO, CBS3HOCTBHIO W IIOCJIEIOBATECILHOCTHIO HM3JIOKEHUS; OMYIICHO HE
Oonee 1 ommOkM Tpu OOBSICHEHWH CMBICIA WM COAEpKaHUS TpoOieMbl. [lis
apryMEHTAIlUU TPUBOAITCS JaHHBIE OTEYECTBEHHBIX M 3apyOe)KHBIX aBTOPOB.
[TpoleMOHCTPUPOBAHEI HCCIICOBATEILCKAEC YMEHHS W HaBBIKH. DaKTHYECKHX
OIIMOOK, CBSA3aHHBIX C TOHUMAHUEM MPOOJIEMBbI, HET.

75-61 0as1 - MPOBENICH JIOCTATOYHO CaMOCTOSITEIBLHBIN aHaM3 OCHOBHBIX
ATANOB U CMBICIIOBBIX COCTABJISIONIUX MPOOJIEMBI; MOHUMaHUE 0A30BBIX OCHOB U
TEOPETUYECKOr0 OOOCHOBaHMSI BBIOpaHHOW Tembl. [IpuBIEUEHBI OCHOBHBIE
WCTOYHHKH TI0 paccMaTpuBaeMoit TeMe. JlomymeHo He 6osee 2 ommbOK B CMBICTE
WM COJIEP>KaHUU MTPOOIIEMBI.

60-50 6amoB - ecnm pabora MpeACTaBiIsSeT coOOW IMepecKa3aHHBIN WIH
MOJTHOCTBIO TEPENMCAHHBI HMCXOJHBIA TEKCT 0e3 Kakux Obl TO HH OBLIO
KOMMEHTAapueB, aHaim3a. He packpbiTa CTPyKTypa U TEOpETHYECKas
cocTaBisitoas Tembl. JlomymeHo Tpu WM 0ojiee TpeX OMMOOK CMBICIOBOTO
coJiep KaHNe paCKpbIBAEMOM TTPOOIIEMBI.

OueHouHbIe CpeACTBA ISl TEKYLIEH ATTeCTALMH CTYAE€HTOB

Texymast arrecranys CTYJEHTOB 10 JUCHUIIIHHE «TpuOOTEXHUKA»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOpPMATUBHBIMU akTamMu JIBDY wu
SIBJISIETCS 0053aTEIHHOMN.

Texymrast arrecranus 1Mo AUCHUTUIMHE «TpUOOTEXHUKA» MPOBOAUTCS B
dbopMe  KOHTPOJBHBIX MEPONPHUATUH — 3aluTa MPAKTHYECKUX  padoT;
MpEAOCTaBICHNE KOHCIIEKTA; IPEACTaBICHUE U 3alUTa JOKIAI0B (KaK JOKYMEHT U

KaK  TpEe3eHTalus); KOHTPOJIbHbIE  paboThl  (OLIEHMBAaHUE  YCBOECHHBIX



TEOPETUUECKUX 3HAHUHN) — MO OIEHHWBAHHUIO (DAKTUYECKUX PE3YJbTATOB O0yUYEHUS
CTYJIEHTOB Y OCYIIECTBIISIETCS BEIYIIUM IMPEIOTaBATEIIEM.

OObeKkTamMu OTICHUBAHMSI BHICTYIIAIOT:

e  ydecOHas AMCHMIUINHA (AKTUBHOCTH HA 3aHATHUSIX, CBOCBPEMEHHOCTh
BBITIOJTHCHUS PA3IMYHBIX BUIOB 33JJaHUH, TIOCEIIAEMOCTh BCEX BUOB 3aHATUHN T10
aTTeCTyeMOM JUCIHUILINHE);

®  CTCNCHb YCBOCHUS TEOPETUUECKUX 3HAHH;

®  YPOBCHB OBJIAJICHUS MPAKTHUYCCKUMHU YMECHHUSAMHU U HABBIKAMH I10 BCEM
BUJIaM y4eOHOM paboThI;

L PE3YJIbTAaThL CaMOCTOSITEJIbHOM pa6OTBI.
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Monayab 1.0cHOBHBIE METOAUYECKHE MOJOKEHUS TEOPUU HAEKHOCTH U
TE€XHOT€HHOT0 PUCKA.
Jleknms Ne 1
BBenenne B JUCHUILIUHY
«HagesKHOCTh TEXHUYECKHX CHCTEM M TeXHOTC€HHBIN PUCK»
Iiaan:
1. Beenenue. be3onacHOCTh M yCTOMYMBOCTH pa3BUTHS OOLIECTBA.
2. Ilpupona u xapakTepucTuKa OlacHOCTEN B TeXHOCchepe.
2.1 Texnocdepa. Texnuka. Texauueckas cucrema.
2.2 OmpeneneHne OMacHOCTH.
2.3 AKCHOMBI O MOTEHIIUATBLHON OMACHOCTH TEXHUYECKHUX CUCTEM.
2.4 Takconomus onacHoctei. [IpuMepsl TakCOHOMUM.
2.5 AJTOpUTM pa3BUTHS OMACHOCTH U €€ Peaslh3alliu.
3. UcTtouHuku onmacHOCTH, HOMEHKJIATypa, KBaHTU(UKAIUS, UACHTUDUKAITISL
OMACHOCTEM.
3.1 IToporoBbiii ypOBEHb OMACHOCTH.
3.2 TlokazaTenu 6€30MaCHOCTH TEXHUYECKUX CHUCTEM.
KoHTpoJibHBIE BONIPOCHI:
1.Yto Takoe 6e30macHOCTh?
2. Paznuuue TEXHUKHU U TEXHUYECKON CHUCTEMBI.
3. Uto Takoe onacHOCTh?
4.CKOJIBKO CYIIECTBYET aKCMOM O MOTEHITMATIBHBIX OMACHOCTAX TEXHUYECKUX
cucrteMm? B yeM ux cymHocTs?
5. Uto Takoe TakcoHOMHUSI? BUIbl TAKCOHOMHH.
6. [TocnenoBaTebHOCTh Pa3BUTHUS OMMACHOCTH.
7. IlpuBenuTe mpuMepbl HCTOYHUKOB ONTACHOCTH.
8. MeToibl 0OHapYKEHUS OMACHOCTEH.
9.UeM xapakTepusyeTcs MOPOTOBbIH YpPOBEHb BO3JCHCTBUSI OMACHOCTH IS

TEXHUYECKUX CUCTEM?



10. Kakue noka3zatenu 0€30MaCHOCTU TEXHUYECKUX CHUCTEM CYUIECTBYIOT Ha
CETOJIHSIIIIHUMI JEHB?
Cnucok JiurepaTypsbi:
1. Peokkun A.A., Cmocaps b.H., lllyueB K.I'. OcHOBBI T€OpUH HAJEKHOCTH.
VYu. noc. — PocroB v//1: U3narenbckuii nentp AI'TY, 2002.
2. AxumoB B.A., Jlanuu B.JI., ITonoB B.M., IlyukoB B.A., Tomakos B.H., nox
penakuuent ®daneesa M.M.: HanexHOCTp TEXHHUYECKHX CHCTEM U

TEXHOTCHHBIN pucK: Yu. mocobue, M.,2002r.

Jlexuus Ne 2
OcHOBHBIE M0JIOKEHUS] TEOPUM PUCKA.
ILnan:
1. Tlonsitue pucka.
2. Knaccudukanus u xapakTepucTHKa BUJIOB PUCKA.
2.1Victounuku ¥ GakTOPhl MHANBUAYATHHOTO PHCKA.
2.2 VcTouHUKH U (PaKTOPHI TEXHUYECKOTO PUCKA.
2.3VicTouHuKH U (PaKTOPBI IKOJIOTHUECKOTO PUCKA.
2.4V ctounnku U GaKTOPhI COIUATBHOTO PUCKA.
3. PazButue pucka Ha MPOMBIIUICHHBIX O0OBEKTAX.
3.1TIpuemMmnemblii pUCK.
3.2YmpaBieHue pUCKOM.
3.3KonmuecTBeHHbIE TTOKA3aTENN PUCKA.
3.40uenka u aHanu3 pucka. I[loHarne W Mecto B 00eCIeUYCHUU
0€30MaCHOCTH TEXHUUECKHUX CHCTEM.
4. MonenupoBaHHE PUCKA.
4.1 MonenvpoBaHU€e UHANBUYAIBHOTO PUCKA.
4.2 MopenvpoBaHME pHUCKa OT aBapuil Ha MOXKApPOOMACHBIX M
B3PBIBOOIIACHBIX 00BEKTAX
KoHTpoJbHBIE BONIPOCHI:

1. Yrto Ttakoe puck?



Paznuuune BUI0OB pucka.

XapakTepucTrKa BUJIOB PUCKA.

Yo Takoe nmpuemiemMsl puck?

Yro sBiIsieTcss 0COOEHHOCTHIO YIIPABICHUS PUCKOM?

Kak MoxeT OBITh OIIPCACIJICH PUCK KOJIMYECTBEHHO?

N o g bk DN

Uto Takoe oneHka pucka? CKOJIBKO MOJAXOJ0B CYLIECTBYET JJis OYECHKHU
pucka?

8. AnropuT™m aHaju3a pHUCKa.

9. Kak onpenensiercs BEpOSTHOCTh BOSHUKHOBECHHSI aBaApPHH?

10. Kak ompenensroTcst ONaCHOCTH CBSI3aHHBIC C aBapHeit?

Cnmcok qureparypsbi:

1. Akumos B.A., Jlanuu B. JI., [Tonnos B. M., ITyukoB B. A., Tomakos B. U.,

®daneeB M. 1 HanexxHOCTh TEXHUYECKUX CHCTEM M TEXHOTCHHBIM PUCK YueOHOe

nocobue 11 By308,2002

2. Beromkua A.I'. HageXKHOCTh TEXHUYECKUX CUCTEM U TEXHOTECHHBIN PUCK:

VuebHoe nocoodue. — [len3a: U3na-so III'YAuC, 2003.

Jlexkumus Ne 3
Haae:xXHOCTH B TEXHHKE.
Iaan:

1. O6mme  moHsATHA  (HAAEKHOCTh,  OE30TKA3HOCTh,  JOJTOBEYHOCTD,
PEMOHTOIIPUTOTHOCTD, COXPAHSIEMOCTb).

2. Bugel  cocrosHuii  (McmpaBHOE,  HEHWCHOpaBHOE, PabOTOCIOCOOHOE,
HEepabOTOCTIOCOOHOE, IPEICIIPHOE, KPUTEPHI IPEICIIBHOTO COCTOSHUS).

3. JledekTsl, MOBpekAEHUS, OTKA3bl (AePeKT, MOBPEXKICHUE, OTKA3, KpUTEPU
OTKa3a, MpUYMHaA OTKa3a, MOCIEACTBUE OTKa3a, KPUTUYHOCTh OTKa3a, PECYPCHBIMH,
HE3aBHCUMBIH, 3aBHCHMBIH, BHE3amHBIA, IIOCTENECHHBIM  OTKa3bl, COOM,
MIEPEMEKAFOIANCA OTKas3, SIBHBIM, CKPBITBIH, KOHCTPYKTHBHBIH,

IIPOU3BOICTBEHHBIN, SKCILTyaTallMOHHbIHN, 1€rPalallAOHHbINA OTKa3bl).



4. BpewmeHHble NMoHATUS (HapaboTKa, HapaOOTKa 0 O0TKa3a, HapabOTKa MEXIY
OTKa3aMH, BpeMsl BOCCTAHOBJICHHsI, PECYpPC, CPOK CIIYy>KObI, CPOK COXPaHSIEMOCTH,
OCTaTOYHBIA pEcypc, Ha3HAUYECHHBIM pecypc, Ha3HAYEHHBIH CPOK CIIYyXOBbI,
HA3HAYCHHBIN CPOK XPAHECHHUS).

5. TexHuueckoe OOCTYy)XKMBAaHHE€ W PEMOHT (TEXHHMUYECKOE OOCTyKHMBaHHE,
BOCCTAaHOBJICHHE, PEMOHT, 0OCIIy>KMBaeMbIii OOBEKT, HEOOCTYyKUBAEMbIi OOBEKT,
BOCCTAHABIIMBAEMbI OOBEKT, HEBOCCTAHABIUBAEMBIM OOBEKT, PEMOHTHPYEMbIH
00BEKT, HEPEMOHTUPYEMBIN OOBEKT).

6. Ilokazatenn HageKHOCTH (CIMHUYHBIA  TOKa3aTelb, KOMILICKCHBIHA
moKa3aTenb, pAacueTHBIA  TOKa3aTelb, OJKCIEPUMEHTAIbHBI  MOKa3aTelb,
HKCIUTYaTal[MOHHBIN IMOKa3aTelb, SKCTPANOJMPOBAHHBIN 1TOKA3aTEeNb).

7. Ilokazarenu O€30TKa3HOCTH (BEPOSTHOCTh OE€30TKa3HOM paboThl, ramMma-
OpoLEHTHasT HapaboTKa J0 OKTa3a, CpeAHsisi HapaOoTka 10 OTKas3a, CperaHss
HapaOOoTKa Ha OTKa3, HMHTEHCUBHOCTb OTKAa30B, IapaMeTp IOTOKAa OTKa30B,
OCPEHEHHBIH MapamMeTp MOTOKa OTKAa30B).

8. Ilokasarenmu qONTOBEYHOCTH (TaMMa-TIPOIICHTHBIN pecypc, CpEeIHUMA pecypc,
raMMa-mpoIEHTHBIN CPOK CITY>KObI, CPETHHUI CPOK CITYHKOBI).

9. IlokazaTenu peMOHTONPUTOHOCTU (BEPOSITHOCTH BOCCTAHOBJICHUS, raMma-
IOPOLEHTHOE BpEMsl BOCCTAaHOBJICHUS, CpEAHEE BpeMsi BOCCTAHOBJICHUS,
WHTEHCUBHOCTh BOCCTAHOBJICHHS, CPEIHSS TPYAOEMKOCTh BOCCTAHOBIICHHUS).

10. Iloxazarenn coxpaHsIeMOCTH (raMMa-TIPOLIEHTHBIM CPOK COXPaHSIEMOCTH,
CPEIIHUI CPOK COXPAHSIEMOCTH).

11. KomruiekcHble TMOKa3aTelad HaASKHOCTH (KO3(P(UUHUEHT TOTOBHOCTH,
KOO (PUIIMEHT  omepaTWBHOW  TOTOBHOCTH, KOIPPHUIMEHT  TEXHUYECKOTO
ucnosb3oBanus. KoapduureHt coxpanenus 3pPeKTuBHOCTH).

12. PesepBupoBanue (pe3epB, OCHOBHOM DSJIEMEHT, PE3EPBUPYEMBIM SJIEMEHT,
pe3epBHBIN 3JIEMEHT, KPaTHOCTh pe3epBa, AyOJIMpOBaHUE, HArPYKEHHBIH pe3eps,
OOJIETYCHHBIN pe3epB, HEHArpy>KeHHBI pe3epB, o0llee pe3epBUPOBAHUE,
pa3fenbHOe, TOCTOSHHOE PE3epBUPOBAHME, PE3EPBUPOBAHUE 3aMEIICHHUEM,

CKOJIB34IlEE PE3EPBUPOBAHUE, CMEIIAHHOE PE3EPBUPOBAHUE, PE3ECPBUPOBAHHE C



BOCCTAHOBJICHHEM, pE€3epBUpOBaHHME 03  BOCCTAHOBIICHHS, BEPOSITHOCTH
YCIICITHOTO Tepexoa Ha Pe3epB).

13. HopMupoBaHue HaJeKHOCTH (HOPMHUPOBAHHUE HAJIEKHOCTH, HOPMUPYEMBIH
MoKasaTesIb HaJIe)KHOCTH).

14. OOecneuenue, oOmNpelneIeHUEe W KOHTPOJIb HAASKHOCTH (Iporpamma
oOecrieueHus HaJIeKHOCTH, OIpECTIeHHEe HaJeKHOCTH, KOHTPOJIb HAaJIeKHOCTH,
pacyeTHBI METOJ| ONpENeNICHUS HAASKHOCTH, PACUCTHO-IKCIIEPUMEHTATHHBIN
METOJ/I OMpPEICICHUs] HAJCKHOCTU, SKCIEPUMEHTAIbHBIA METOJ ONpeeIeHUs
HaJIC)KHOCTH).

15. WcnbiTaHus  HA  HAJEKHOCTh  (OMpeaeTuTeIbHbIE,  KOHTPOJBHBIE,
JabopaTopHbIe, HKCILTyaTallMOHHBIE, HOPMAaJIbHbIE, YCKOPEHHbIC HCIBITAHUS Ha
HAJCKHOCTh, IUIAH WCHOBITAHWA HAa HAJACKHOCTh, OO0BEM HCIBITAHUN Ha
HaJIe)KHOCTD ).

KoHTposibHBIE BONIPOCHI:
o xakoii popmyiie onpenensitor Ko3PpPUIMEHT TOTOBHOCTH?
Kax onpenensitor BeposiTHOCTh 0€30TKa3HOM pabOThl 00beKTa?
ITo kakoit (hopMmysie onpeaensoT CpeIHIO HapabOTKy 10 OTKa3za?
dopMyia onpeneneHrs UHTEHCUBHOCTH OTKa30B?

®opmysia CTaTUCTUYECKON OLEHKH MHTEHCUBHOCTU OTKa30B?
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Kaxk ompenensitor mapameTp moToka OTKa30B?
Cnucok Jqureparypsbi:
1. TOCT 27.002-89. HapexHocTh B TexHHKe. OCHOBHBIE TTOHATUS. TepMUHBI U
OTIpEICTICHHUS.
2. Hapmexnocte texumueckux cucteM. CrpaBounuk /FO.K. benses, B.A,

borateipes, B.B. bonotun u ap. / mox pen. U.A, Ymakosa — M.: Paano u cBs3b,

1985. — 608 c.

Jlekumst Ne 4
Poab BHEeIIHMX (PAKTOPOB, BO31eHCTBYIOIIMX HA (DOPMUPOBAHUE OTKA30B

TEXHUYIECCKHUX CUCTEM.



Il1an:

1.

2.
3.
4.

CpoiicTBa MaTepHaioB (MEXaHUYECKHE, BJIEKTPUUYECKUE, MAarHUTHBIC
U.T.J.)

Bremnne Bo3aenCTBUA.

Omubku nepcoHarna.

Kinaccuduxanysi BHEITHUX BO3JICUCTBYIOMIUX (DAKTOPOB.
4.1 BozneiicTBUE TEMIIEPATYPHI.

4.2 BoszneicTBre COTHEYHOM paIialiii.

4.3 Bo3nelicTBUE BIaKHOCTH.

4.4 BozneiicTBue atMOC(EepHOTo TaBICHUS.

4.5 BosneiicTBre BeTpa U royiojeaa.

4.6 BozaeiicTBue mpuMeceit Bo3ayxa.

4.7 BoszneiicTBre OMOIOTHYECKUX (haKTOPOB.

4.8 CrapeHue MaTepuasos.

4.9 dakTopsl Harpy3Ku

KoHTpoJibHBIE BONIPOCHI:

1.
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C nmo3unuu dHEPro’HTPONUWHON KOHLIENIUU, CKOJIBKO MOYKHO BBIIACIHUTH
VCTOYHHUKOB BO3JEHCTBUA?

Kakue npoueccsl npoTekaronye B MaTepUaax NPUBOIAT K MU3MEHEHUIO
MX TIEPBOHAYAIBHBIX CBOMCTB?

Kakue BHENIHME BO3ACUCTBUS MOTYT IIPUBECTH K OTKa3aM B TEXHUYECKUX
cucremax?

[TpuBeauTe MpUMEPHI HaCTO BCTPEUAIOIIMXCS OIMOOK MEPCOHANIA.
CKOJIBKO CYILIECTBYIOT BUOB TEIUIOBBIX Bo3aeiicTBuil? Kakue?

Yro Takoe doTonuTuueckuii mpouecc?

UTo Takoe AECTPYKLHS U CTPYKTyHpOBaHHE?

Kak mnpoucxoauT mnpouecc YBIaXHEHHS Marepuala U K 4YeMy 3TO
MIPUBOJUT?

Kak Bausier atmocdepHoe gaBieHne Ha KOHCTPYKIIMOHHBIE MaTepHUAITbI?



10. Inst uwero ucnone3yloT pacmpeaenenue ['ynpuua u ypaBHenue M.O.
bapmreitna?

11. Kak BAMAIOT IpUMecH BO3AyXa Ha KOHCTPYKLIMOHHBIE MaTEpUaIIbI?

12.Kak BIUsIIOT MJIECHEBBIE TPUOKH Ha KOHCTPYKIIMOHHBIC MaTepUaIIbI?

13. B dem 3akirouaeTcs 3amuTa oT TpuOKOBOM IJIECEHU?

14. Knaccudukanus mpoieccoB CTapeHusI.

15. Kakue cymiecTByOT IpUYMHBI MEXaHHUECKUX TOBPEXKACHUN SJIEMEHTOB U
cucrem?

16.Yto Takoe k03P PUIHeHT HArpy3Knu?

Cnmcoxk JurepaTyphl:

1. AxumoB B.A., Jlanun B. JI., ITono B. M., IlyukoB B. A., Tomakos B. .,
®daneeB M. U Haie)xxHOCTh TEXHMYECKUX CHCTEM M TEXHOTSHHBIN PUCK YdeOHOe
noco6ue s By308,2002

2. Beromkun A.I'. Hane:XKHOCTh TEXHHUECKUX CHCTEM U TEXHOTECHHBIA PUCK:
Vuebnoe nocoodue. — Ilen3a: U3a-so III'YAuC, 2003.

Moayasb 2. MeToabl onpeieieHUs1 HAIeKHOCTH CHCTEM.
Jlekumusa Ne 5
MeToanbl olleHKH Hajae:kHOCTH. [loHsAATHE HCNIBITAHUN HA HAEKHOCTD.
Ilnan:
1. Tlepumombl 3KCIUTyaTaIllMy MaITUHBI (POCTOU, pabOTa, PEMOHT).
2. Metonpl OIEHKM HAJEKHOCTH (PKCIIEPUMEHTAIbHBIN, aHAJTUTUYECKUH,
CTaTUCTUYECKHUN).
3. TloHsaTne MCHBITAHUN HA HAICKHOCTD.
4. Knaccudukauus u yHu(pUKAUS UCTIBITAHUM.
5. XapakTepUCTUKH, OIICHHBAaE€Mbl€ TIPU MCIBITAHUM Ha HAJEKHOCTh
W3J1CIus.

KoHTposbHBIE BONIPOCHI:



1. Kak Mensiercsi pabOTOCIOCOOHOCTh MAIIMHBI B PA3IUYHbIE TEPUOIBI
AKCIUTyaTaluu?

2. B uyem oTiMune OCHOBHBIX METOJIOB OLICHKH HA/I€KHOCTU?

3. Uro Takoe ucnbiTaHue?

4. Ha yem oOcCHOBaHbl YHU(UIUPOBAHHBIE METOJAbl MCHBITAHUI Ha
HaJAeKHOCTE?

5. CKOJBKO BBIIEISIOT TPYIII XapAKTEPUCTHK U3IETHA?

Cnucok JiurepaTypsbi:

1. AxumoB B. A., Jlantun B. JI., [Tonos B. M., IIyukoB B. A., TomakoB

B. H., ®aneeB M. 11 HanexHOCTh TEXHUYECKUX CUCTEM U TEXHOTEHHBIN PUCK

VYyebHoe nocodue st By308,2002

Jlexkmusa Ne 6-7
Teoperuyeckue 3aK0OHbI pacnpe/ieieHUs 0TKA30B

Ilnan:

1. CnyuaiiHoe coObITHE.

2. CrnyvaitHas BemMuyuHA (3aKOH pacHpeeNICHUs] Cy4ailHOW BEJIUYMHBI,
byHKIUS pacnpeneNeHuss CIIy4ailHOM BEJIWYWHBI, TUJIOTHOCTh pacIpeesICHUs
CITy4aifHON BEJTMYMHBI).

3. VIHTEeHCHBHOCTH OTKA30B.

4. OCHOBHBIE 3aKOHBI pacIpeeiICHuS.

4.1 buHOMUHABHBIN 3aKOH.

4.2 3akoH Ilyaccona.

4.3 DKCIOHEHITUATBHBINA 3aKOH.

4.4 T'amma pacnpeesieHue.

4.5 Pacnpenenenue BeiiOymna.

4.6 HopmanbHOE pacnpeiesieHue.

4.7 YcedeHHOE HOpMAJIBHOE pacrpe/iesieHue.
4.8 Pacnipenenenue Pames.

5. BriOop 3akoHa pacnpesienenusi 0TKa30B P pacyeTe HaIeKHOCTH



KoHTposbHBIE BONIPOCHI:

Yro Takoe ciydaitHOe COOBITHE, TTOTOK COOBITHIA U CITy4alHBIN mporiecc?
Uto Takoe ciydaiiHas BEJIUYHUHA?

HNuTerpanbHbli 3aKOH pacnpeaeIcHuUs.

HuddepeHnnanbHblil 3aKOH pacipeieIeHusI.

@opmyJia THTECHCUBHOCTH OTKa30B.

B yeM cylmHOCTh OMHOMUHAIBHOTO 3aKOHA pacipeneacHus?

B yem cymiHocts 3akoHa Ilyaccona?

B yeM CyImHOCTh 3KCIIOHEHIIUAIBHOTO 3aKOHA?
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B yeMm cymHOCTh TaMMa-pactipenencHus?

10.B uem cymHocTb pacnpenencHust BeiiOymna?

11.B yeM CyImIHOCTh HOPMAJILHOTO paclpeeaeHUs?

12.B yeM CyImHOCTh YCEUEHHOTO0 HOPMAJIBHOTO pacipenesieHus?

13.B uewMm cymHocTb pacnpenencHust Panes?

14.Kak MOXHO ONPEACIUTh 3aKOH paclpe/iesIeHUs] OTKa30B?

Cnucok Jqureparypsbi:

1. Axumos B. A., Jlanun B. JI., [Tonos B. M., ITyukoB B. A., Tomakos B. .,

daneeB M. 1 Hane:xxHOCTh TEXHHYECKHUX CUCTEM M TEXHOTECHHBIN PUCK YUeOHOe

noco6ue a1 By308,2002 .

Jlekuus Ne 8-12
NuixeHepHble METOABI HCCIET0BAHNS 0€30MACHOCTH TEXHUYECKUX CHCTEM.
IHiaan:
1. KadecTBeHHbIE METObI aHAJIN3A CUCTEMBI.
2. KonmuecTBeHHBIC METO/IBI aHATHM3a CHCTEMBI.
3. Iopsanox ompeneneHuss MPUUMH OTKAa30B U HAXOXKJIEHUS aBapUHHOTO
COOBITHS MTPU aHAJIM3E COCTOSIHUSI CHCTEMBI.
3.1 Ipsmoit ananus.
3.2 Ananus ¢ 0OpaTHBIM MOPSAKOM.

4. TlpeaBaputenbHbli aHanu3 onacHocrent (ITAO).



4.1 Crpykrypa KauecTBEHHOT0 uccienoBanus npu [TAO.

Metopl aHanM3a HAACKHOCTH (OCHOBHBIC U OOIIETEXHUYECKHE).

5.1 Knaccudukanus u XxapakTepuCcTUKH METOOB aHaIN3a HaJIeKHOCTH.

5.2 Ucnionp30BaHWe METOJOB Il pPEIICHHS OOIMMX 3aJad aHalu3a
HaJIC)KHOCTH.

5.3 Bribop MeToa aHAIM3a HAIE)KHOCTH.

Meton anamuza u paborocnocooHoctn (HAZAR AND OPERABILITY

STUDY — HAZOP).

Metonbr npoBepounoro aucra (CHECK-LIST) u «uro Oyner, ecnu...?»

(«WHAT-1F»).

7.1 OOmuii ananmu3 onacHoctei. Kapra o01iero aHanmsa onacHOCTEH.

7.2 JleTanbHBIN aHAIN3 OMMACHOCTEH. biaHk meTalbHOro aHaIu3a.

7.3 CHMBOJIMKA aHAJIM3a OMAaCHOCTEH.

Anamn3 BuaoB u nocienctsui orkaszoB - FAILURE MODE AND

EFFECTS ANALYSIS (FMEA).

AHanmu3 BUIOB, TTocneacTBuil U kputuunoctu otkazoB FAILURE MODE,

EFFECTS AND CRITICALITY ANALYSIS (FMECA).

10.depeBo otkazos - FAULT TREE ANALYSIS (FTA).
11.depeso coobrtuii — EVENT TREE ANALYSYS (ETA).

12.]lepeBo perieHui.

KoHTpoJibHBIE BONIPOCHI:

1.

S A

B ueM oTianume kKaueCTBEHHOIO M KOJIMYECTBEHHOIO METOJA aHaIu3a
pucka?

B uyem cymnocts [TAO?

K kakuM OCHOBHBIM TIpYIIIa OTHOCATCS METObI aHAJIN3a HAJIEKHOCTH ?
Kakme meTonpl aHaan3a HaJIEKHOCTH CUCTEMBI BaM U3BECTHHI?

Kak nmpoucxoaut BRIOOp METO/1a aHAIM3a HAJIC)KHOCTH?

JlocToMHCTBA UCCIIEIOBaHUS OMACHOCTH U paborocrnocooHoctn HAZOP?
Kakne ommbku cnegyer y4YuThIBaTH TIPU  aHAJIM3€ HAJECKHOCTH

yesioBeueckoro (pakropa?



8. B dem cxoacTBO M paznuuue aHaiu3a BUJOB U MOCJIEACTBUNA OTKA30B
(FMEA) u aHanm3a BUI0B, IOCISACTBHIA U KpUTHYHOCTH 0TKa30B (FMECA)?
9. B kakux ciayyasx IpUMEHSIOT aHaJIU3 JepeBa COOBITHIA?
10.JlocTomHCTBA M HEAOCTATKN aHAJIA3A JIEPEBa HEUCIIPABHOCTEH.
Cnucok jurepaTypsbi:
1.TOCT 27.310-95. HagexxHOCTh B TEXHHUKE. AHAJIN3 BHUAOB, MOCJIEICTBUI
OTKa30B.
2.TOCT P 51901.5-2005. (MDK 60300-3-1:2001). MeHEKMEHT pHUCKa.
PykoBO/ICTBO MO MPUMEHEHUIO METOI0B aHAIN3a HAJIC)KHOCTH.
3.TOCT P 51901.11 — 2005. (MOK 61882:2001). MeHemKMEHT pHCKa.
HccnenoBanue onmacHOCTH U pabotocrocoOHocTH. [Ipukiannoe pykoBOACTBO.
4. TOCT P 51901.12 — 2007. (MDK 60812:2006). MenemxMeHT pucka. Metos
aHajau3a BUJOB U MOCIEICTBUNA OTKA30B.
5.TOCT P 54142 — 10. MeHemKMEHT PUCKOB. PyKOBOJCTBO MO MPUMEHEHHUIO
OpraHU3allMOHHBIX Mep OE€30MacHOCTH U OIEHKHM PUCKOB. MeToaoorus

MTOCTPOCHUST YHUBEPCATILHOTO JIepeBa COOBITHH.

MoayJb 3. Cioco0b1 o0ecniedeHusi 0€30MACHON IKCILVIYATAIUN TEXHUYECKHUX
CHUCTEM.
Jlexusa Ne 13
CucTeMHBINA MOAX0/ K AHAJIHU3Y BO3MOKHBIX 0TKA30B.

Inan:
1. OcHOBHbBIEC OHATHS:

1.1 CucTeMHBbIN aHATHU3.

1.2 Ananu3 BO3MOXKHBIX OTKA30B.

1.3 AHanu3 nporecca dKCITyaTaluu.

1.4 CocraBnenue nepeyHsi BO3MOKHBIX OTKA30B.

1.5 B3auMocBsI3b 31€MEHTOB U TONOTrpadusi CUCTEMBI.

1.6 PaGoTa B mOATOTOBUTEIbHBIN MTEPUOI.
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BrlsiBIeHrEe OCHOBHBIX OIMTACHOCTEN HA PAHHUX CTAIUSIX MPOSKTUPOBAHUS
HccnenoBanus B IpeIITyCKOBOM TIEPHOT.

HccaenoBanue IEHCTBYIOMNUX CUCTEM.

Peructpamus pe3yabTaToB UCCIICIOBAHMUS.

Conepxkanre HHPOPMAITMOHHOTO OTYETa MO 0€30MacHOCTH Ipoliecca.
6.1 Onwucanue MPOMBIIIJICHHOH CHCTEMBI.

6.2 Omnucanue MPOU3BOJICTBEHHBIX MPOIIECCOB.

6.3 Omnwucanue OMacCHBIX BEIIECTB.

6.4 IlpenBapuTenbHBIN aHATH3 OMACHOCTEH.

6.5 Omnucanue 3J1EMEHTOB CUCTEMBI O€30IIaCHOCTH.

6.6 OreHKa BO3MOKHOTO Pa3BUTHS ONTACHOCTEH.

6.7 OpraHu3aMOHHBIC MEPOTIPHUATHS.

6.8 OreHka MociaeACTBUN KPYITHBIX IIPOU3BOICTBEHHBIX aBapHil.

6.9 IlnanupoBaHue MEp CMATUYCHHS TOCIICICTBUI aBapHid.

6.10 OrTder nepen MECTHBIMU OpTaHaMU BIIACTH.

KoHTpoJibHBIE BONIPOCHI:

1
2
3
4.
5
6

Y10 Takoe IEKOMIIO3HUIINS CUCTEM?

. UTo sBAAETCA BO3MOKHBIM OTKAa30M CHCTEMBI?

. UTo mo3BOJISIET MOJYYUTh aHAIU3 MPOIecca dKCILTyaTaun?
N3 gyero cocrout cucrema?

N3 kakux 3TanoB COCTOMT IMOJATOTOBUTEIbHAS padoTa?

CrpykTypa HH(OPMALIMOHHOIO OTYETA O OE€30M1aCHOCTH IPOLECCa.

Cnucok qureparypsbi:

1. Akumos B. A., Jlanun B. JI., ITonos B. M., ITyukoB B. A., Tomakos B. U.,

daneeB M. U Hane:xxHOCTh TEXHUYECKUX CUCTEM M TEXHOTEHHBIN PUCK YUeOHOe

nocobue 11 By308,2002

Jlekmusa Ne 14

Opranmaunﬂ H IIPOBECACHUE IKCIICPTU3BI TEXHUICCKHX CUCTEM.

Il1an:



1. TlpuuuHbL, 33a1a4K U COJCPKAHNUE IKCTICPTH3HI.
1.1 Conep>kanue 3TamnoB padorT.

Opranu3anus SKCIIepTH3BI.

[TonOop 3kcnepToB.

DKCIEePTHBIEC OLICHKH.

Onpoc IKCIEepPTOB.
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OneHka coriiacoBaHus CyXJI€HHUI 3KCIIEPTOB.
KoHTpoJibHBbIE BONPOCHI:
1. Ha xakue 3Tansl JenIUTCs dKCnepTusa?
2. Yro mpemycmaTpuBaeT IKcrepTusa’?
3. Ha ocHoBe kakux MHAMBUAYAJbHBIX XapaKTEPUCTUK DKCIEPTOB OMpPENeIseTcs
XapaKTepUCTUKA TPYIIIbI?
4. Kakwue cyniecTByIOT OCHOBHBIE BU/IbI OTTpoca’?
5. B dem 3akitouaercs mpocToi METOT paH>XKUPOBaHUS?
6. Urto Takoe AMCTIEPCHUOHHBIN KOd(PULIEHT KOHKOpAAIH?
Cnucok Jqureparypsbi:

1. Akumos B. A., Jlanun B. JI., ITonos B. M., ITyukoB B. A., Tomakos B. .,

daneeB M. U Hane:xxHOCTh TEXHMYECKUX CUCTEM M TEXHOTEHHBIN PUCK Y4UeOHOe

nocobwue s By308,2002

Jekmus Ne 15
Cnoco0bI o0ecrieyeHHsI HANEKHOCTH.
IL1an:
1. TexHomormueckue CrocoObl OOeCI€UEeHUsT HAAECKHOCTH U3IEINN B
MPOLIECCE U3TOTOBJICHUM.
2. OOecrieueHre HAIEKHOCTH CIIOKHBIX TEXHUYECKUX CHCTEM B YCIOBHUAX
AKCIUTyaTaluu.
3. I[lytn TOBBIICHUS HANEKHOCTH CIIOKHBIX TEXHHMUYECKHX CHCTEM IIPHU

9KCILIyaTalluu.



4.

5.

OpFaHI/ISaHI/IOHHO-TeXHI/I‘-IeCKI/Ie MCTOObI 10 BOCCTaHOBJICHHIO u
NoAACPKAHHUIO HAICKHOCTHU TCXHUKU IIPH SKCIITyaTallhuu.

BnusHue cucremsl 06CHy}KI/IBaHI/I}I Ha HAACKHOCTHb MallllH.

KOHTpOJIl)HbIe BOIIPOCHI:

1.

Kakne wmeTonpl MOBBIIAIOT KOHCTPYKTHBHYIO HAJEKHOCTh CJIOKHOU
TEXHUYECKON CUCTEMBI?

CKOJIbKO U KaKue€ METOJIbl MPUMEHSIOT JJIi CTaTUCTUYECKOTO KOHTPOJIS
KadecTBa?

Kakumu daxropamu omnpenensiercs HaIASKHOCTh TEXHUUYECKUX CHUCTEM B
YCIOBUSX DKCILUTyaTaluu?

UeMy paBHa HaJIE)KHOCTh BCEU CUCTEMBI?

Kakue mMepornpusTius npoBOAAT ISl HAAEKHOCTH CIOKHOW TEXHUYECKOUN
CUCTEMBI B YCIOBUAX IKCILUTyaTallu?

Kakue meponpustusi ciaeayer NpOBOJUTH B MPOIECCE SKCIUTyaTalluu C

LEJBI0 MOJIepKAHUS HAKHOCTH U3IeTTUI Ha 3aJJaHHOM YpOBHE?

Cnucok Jqureparypsbi:

1. Axkumos B. A., Jlanun B. JI., Tlonos B. M., ITyukoB B. A., Tomakos B. .,

daneeB M. U Hane:xxHOCTh TEXHMYECKUX CUCTEM M TEXHOTEHHBIN PUCK Y4UeOHOe

nocobwue s By308,2002

Jexknusa Ne 16

HopmaTuBHbBIE MOKa3aTe 1 0€30MACHON IKCIIYAaTAllMM TEXHUYECKUX

CHUCTEM.

Il1an:

1.
2.

[IpenenbHO TOMYCTUMBIC BBIOPOCHI.

[IpenenbHO AOMyCTUMBIE COPOCHI

DKOJIOTUYECKHI MACTIOPT MPOMBIIIIEHHOTO MPEPUSTH.
3.1 OO0mme noJI0KEHUS.

3.2 CtpyKTypa u cofepKaHue.

KoHTpoJibHBbIE BONPOCHI:



1. Yro Takoe makcuMaibHO pa3osas [1J1K?
2. Kak ocymiecTBisieTcsi MUTpalysi BpeIHBIX BEIIECTB B TOUBE?

3. U3 kakux pa3acioB COCTOUT AKOJIOTUYCCKUU H&CHOpT?

Cnmcok JurTepaTyphl:

1. Axkumos B. A., Jlaniuna B. JI., Tlonor B. M., ITyukoB B. A., Tomakos B. .,

daneeB M. U Hane:xxHOCTh TEXHMYECKUX CUCTEM M TEXHOTEHHBIN pPUCK YUeOHOe

nocobue a1 By308,2002 .

2.TTOCT 17.0.0.04-90. Dxonoruueckuii nacnopT NPOMBIILIEHHOTO

npeanpusaTys. OCHOBHBIE MOJIOKEHUS.

Jlexusa Ne 17

MeponpusiTusi o odecneyeHn 0 6€30MaACHOCTH.

Il1an:

1.

4.

Knaccudukaius KpUuTHUIECKH BaKHBIX OOBEKTOB 1O 3HAYMMOCTH.

1.1 O6bexTHI (henepanbHOTO YPOBHSI.

1.2 OOGBeKTHI CyOBEKTOBOTO YPOBHHI.

1.3 OOBEKTHI TEPPUTOPHATIBHOTO U MYHUITUTIATHBHOTO YPOBHSI.
Knaccudukaiys KpuTuueck BaXKHbBIX OOBEKTOB MO BUAAM YTIPO3.
MeTonpl  TIOBBIIEHUST  OE30MACHOCTH  TEXHHMYECKUX  CHCTEM U
TEXHOJIOTMYECKHUX MPOIIECCOB.

MeTo/1bI MOBBIIICHUS HAJEKHOCTH HE(PTETPOMBICIIOBOIO 000PY/I0BAHHS.

KonTpoabHbIe BONPOCHI:

1.
2.
3.
4.

Kakum 00pazoM MOKHO MTPEAOTBPATUTH aBAPUNHBIC YTEUKN?
Kakoe BaxHOE HanpaBJIeHUE SABISIETCS B 3AIIUTE OKPYKAOLIEH Cpeabl?
Kaxk npousBoautcs 3ammura arMochepbl OT BpEAHBIX BEIIECTB?

Yto Takoe 3K06I/I033HH/ITHa$I TEXHHKa?

5. Kak ocymectBnsiercs ourcTKa napon?

6. Ha xakue HampaBJICHWA pasaC/iir0OT MCTOJbI IMOBBIIICHUA HAJIC)KHOCTU

He(TENPOMBICTIOBOTO 000PYAOBAHUS?



Cnmcok Jurepatypsl:

1. Axumos B. A., Jlanun B. JI., [Tonos B. M., ITyukoB B. A., Tomakos B. .,
®aneeB M. 1 HanexHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBIA PUCK Y4yeOHOE
noco6wue 11t By308,2002 .

2. T'OCT P 22.0.02-94. Be3onacHOCTb B Ype3BbIUAWHBIX CUTYyalUAX. TepMUHbI

N OIIPpCACICHUSA OCHOBHBIX ITOHATHUH.

Jexuus Ne 18
IIpaBoBble acneKThI AHAIM3Aa PUCKA M yIIPaBJIeHUe NMPOMbILLIEHHO
0€30I1aCHOCTBIO.
ILnan:
1. Knaccuduxaius mpoMBIITUIEHHBIX O0BEKTOB MO CTETIEHH OMACHOCTH.
2. OueHka OMacHOCTH NMPOMBIIIIEHHOTO 00BEKTA.
3. TpeGoBanHMs K pa3MENICHUIO IPOMBIIUIEHHOTO 00BEKTA.
4. CucreMa JUIICH3UPOBAHUS.
5. DKcnepTu3a MpOMBIIUIEHHON 0€301acCHOCTH.
6. UndpopmupoBanue rocynapCTBEHHBIX OpPraHOB U OOIIECTBEHHOCTh 00
OMAaCHOCTSIX U aBapusX.
7. OTBETCTBEHHOCTh IPOU3BOIUTENEH.
8. Yuer u paccnenoBanue.
9. VyacTtue OpraHoB MECTHOIO CaMOYIpPaBJCHUS W OOIIECTBEHHOCTH B
npoiieccax o0ecrneyeHus MPOMbIIUIEHHOW 0€30aCHOCTH.
10.I'ocymapcTBeHHBIH ~ KOHTPOJIH W HAA30p 32  MPOMBINIJICHHOM
0€30MacHOCTHIO.
KoHTpoJibHBIE BONIPOCHI:
1. Kakoii opran B P® sBnsiercsi OTBETCTBEHHBIM 3a MPOMBIILICHHYIO

0€30MacHOCTh?



2. Uto HEoOXOAMMO YYHUTHIBATh MPU MPOBEIACHUU OIICHKH OMACHOCTU U
COCTaBJICHUU JEKJIapallui O€30MacHOCTH Ha OMAaCHOM MPOMBIIIIIEHHOM
oowekra (OI10)?

3. Kakum  myreMm  MOXHO  OTrpaHHYWBATh  TPOU3BOJICTBCHHYIO
nesareiabHocts OITO?

4. B ueM COCTOUT OCHOBHAasl 3a/laya KOHTPOJHMPYIOUIUX OPraHoB IO
otHotenuto Kk OI10?

Cnucok jiurepaTypsbi:
1. Axumos B. A., Jlanuu B. JI., ITonos B. M., [1yukos B. A., Tomakos B. U.,
PaneeB M. 1 Hane:xxHOCTh TEXHUUECKHUX CUCTEM M TEXHOTECHHBIN PUCK

VYyebHoe nocodue s By308,2002 .

Ipaxkruueckoe 3ansiTue Ne 1. Tect «HagexHOCTH B TEXHUKEY. (2 yaca)
1. Kakas BpemeHHas XapaKTepucTUKa 00beKTa 0003Ha4aeT HApaOOTKy 0ObEKTA
OT Hayajia ero 3KCIUTyaTaluu A0 AOCTH)KEHUS MPEeIbHOr0 COCTOSHUS:
a) - TEXHUYECKUH pecypc;
b) - cymmaphas HapaOoTka;
C) - CPOK CITy»OBbI;
d) - cpok coxpaHsIeMOCTH;

€) - aKCIuTyaTaluei o0beKTa.

2. Otka3s, XapaKTepHU3YIOIINNACSI CKAYKOOOPa3HbIM U3MECHEHUEM 3HAYCHHIA
OJTHOTO MJTH HECKOJIBbKHMX 3aJaHHBIX MTapaMeTPOB 00bEKTa, HA3bIBACTCS:

a) - 3aBUCUMBIN OTKa3;

b) - He3aBHCHMBII OTKa3,;

C) - mepeMesKaromuiics otkas (cOoii);

d) - BHe3amHbII OTKA3;

€) - MOCTEIEeHHBIN.



3. Kak n3mepsiercs HapaboTka:
a) - B CIMHUIIAX BPEMEHH,

b) - B ukiax;

C) - B eJMHUIIAX BHIPAOOTKH;
d) - B apyrux eaMHHUIAX;

e) - BO BCCX IICPCUHUCIICHHBIX.

4. Ha kaxoe(-1ie) cocTOsTHHE(=1) oIpaziensieTcs hasoBoe MPOCTPAHCTRO MPU HCCIICTIOBAHNN
HaJIKHOCTHL

a) - paboOTOCIOCOOHOCTD;

b) - otkas;

C) - pabOTOCIOCOOHOCTD M OTKA3,

d) - ucnpaBHOCTH;

e) - aedekr.

5. HcnpaBHoe cocTosiHUE 00BEKTA 3TO:

a) - 3TO TaKOe COCTOSIHHE, MPU KOTOPOM OOBEKT COOTBETCTBYET XOTS OBbI
OJHOMY  TpPeOOBaHMIO  HOPMATHBHO-TEXHHYECKOW HM  KOHCTPYKTOPCKOM
JOKYMEHTAIINY;

b) - cocrosiHme oOBeKTa A0 HACTYIUIGHUS MPEICIBHOTO COCTOSHUS TPH
YCTaHOBJICHHOM CHCTEME TEXHUYECKOTO O0CITy)KUBAHUS K PEMOHTA,;

C) - BOCCTAHOBJICHHE UCIPABHOI'O WM PAOOTOCIIOCOOHOTO COCTOSHHUIA;

d) - 9T0 Takoe COCTOSIHME, MPU KOTOPOM OOBEKT COOTBETCTBYET BCEM
TpeOOBaHHUSIM HOPMATHBHO-TEXHUUECKON M KOHCTPYKTOPCKOH JOKYMEHTAIINY;

€) - BEpPOATHOCTh TOIO, YTO BOCCTAHABIMBAEMBIA O3JEMEHT OKaXKETCS

paboTOCTIOCOOHBIM B MPOU3BOJILHBINI MOMEHT BPEMEHHU.

6. Medekt- aTo cOObITHE, 3aKITIOYAIOIICECS B :
a) - B HAPYIICHUH UCIIPABHOTO COCTOSHUS OOBEKTA;

b) - B HapylIeHWH HCHPABHOTO COCTOSHHUS OOBEKTAa, HO COXPAHSIOIIETO €ro



paboTOCTIOCOOHOCTD;

C) - B pabOTOCIIOCOOHOM COCTOSIHMU OOBEKTA 3HAYCHHUS BCEX MApaMETPOB;

d) - B paboTocmocoOHOCTH 0OBEKTA B OJTHUX YCIOBHSX, OCTABAsICh HCIIPABHBIM,
HO OKa3aBIIMMCS HEPAOOTOCIIOCOOHBIM B APYTHX;

€) - YIOBIECTBOPEHUHM JIMIIb TeX TPEOOBaHWII HOPMATUBHO-TEXHHUYECKOH H
KOHCTPYKTOPCKOM  JIOKYMEHTALlUM, BBIOJIHEHHWE KOTOPBIX  0OECIeYMBaEeT

HOPMAJIbHOE IPUMEHEHHE 00BEKTA 10 HA3HAYEHUIO.

7. Tloka3aTenb, XapaKTEpU3YIOMIMHI BIMSHUE CTCTICHN HAIC)KHOCTH K
MaKCHUMAaJIbHO BO3MOYKHOMY 3HAYECHHIO ITOTO IMOKa3aTeys (T. €.
COOTBETCTBYIOIIEMY COCTOSIHUIO TIOJIHOM pab0OTOCIIOCOOHOCTH BCEX DJIEMEHTOB
00BEKTA),3TO:

a) - HecTaIMOHAPHBIN KOAPPHUIIMEHT ONICPATHBHON TOTOBHOCTH;

b) - koadduiuent coxpaneHust 3¢ HEKTHBHOCTH;

C) - k03(p(UIMEHT TEXHUIECKOTO UCIIOJIb30BaAHNS;

d) - cpennuii K03(hHUIUCHT OMEPATUBHON TOTOBHOCTH;

€) - cTarMOHAPHBIA KOAPPHUIIUCHT ONIEPATUBHON TOTOBHOCTH.

8. Ortka3 o0bekTa, He 00YCIIOBICHHBIN OTKa30M JAPYTrOro 00bEeKTa, Ha3bIBAETCS:
a) - 3aBHCHMBIH OTKa3;

b) - He3aBHCHMBII OTKa3,;

C) - mepeMekaronuiics otkas (cooi);

d) - BHe3amHbII OTKA3;

€) - IMOCTEIEHHBIH.

9. Ecimm 00BEKT HEMpephIBHO COXpaHSIET pabOTOCIIOCOOHOCTh B TCUCHHE
HEKOTOPOW HApaOOTKU WM B TEUEHHUE HEKOTOPOTO BPEMEHHU, TO JTAaHHBIH OOBEKT
MMEET CBOWCTBO:

a) - IOJITOBEYHOCTH;

b) - coxpansemocTy;



C) - IOJATOBEYHOCTHU M COXPAHIEMOCTH;
d) - peMOHTOIPUTOMHOCTH;

e) — 0e30TKa3HOCTH.

10. U3 mokasaTesieit 10JArOBEYHOCTH U COXPAHSIEMOCTH, CPEIHHUN PECYPC MEXTY
CMEXHBIMU KAlMTAIbHBIMH PEMOHTAMH 00BEKTa, ITO:

a) - cpeIHui pecypc 10 CIUCAHHMS,

b) - cpemuuii cpok CirykOBbI;

C) - CpeIHUi CPOK COXPAHSIEMOCTH,

d) - cpemHuii Cpok CITyKOBI IO CITMCAHUS;

€) - cpeaHull PEMOHTHBIN pecypc.

11. DkcrmyaTanmoHHas HaISKHOCTh 00YCIIOBIICHA:

a) - COCTOSHHEM alapaToB;

b) - xadectBoM mporpamMMHOro ooOecredeHus (MporpaMM, aJrOPUTMOB
JNEeWCTBUMN, MHCTPYKIIUHA U T. 11.);

C) - KauyeCTBOM HCITOJIb30BAHUS U OOCTYKHUBAHUS;

d) - BbImOJHEHHEM HEKOTOpoW GYyHKIMH (MO0 KOMIUIeKca (YHKIIHIA),
BO3JIaracMbIX Ha 00BEKT, CUCTEMY;

€) - 3aBUCHMMOCTBIO  OT KauecTBa OOCITYXHBaHUS OOBCKTa YEIOBEKOM-

OIIepaTOPOM.

12. OTtka3 00beKTa, 00YCIOBICHHBIM OTKa30M IPYroro 00beKTa, Ha3bIBACTCS:
a) - 3aBUCHUMBIN OTKa3;

b) - He3aBHCHMBIIT OTKA3,;

C) - mepeMesKarouuiics oTkas (cOoii);

d) - BHe3amHBIH OTKAa3;

€) - MOCTEIEHHBIH.

13. Tlepexoa 0OBbEKTa B IPEACIHBHOE COCTOSIHHUE BICYET 32 COOOM:



a) - BOSHHKHOBEHUE Ne(EKTa,;

b) - ToabKO OKOHUATETBHOE MPEKPAIICHUE €T0 YKCILTyaTaIlN Y,

C) - BPEMEHHOE MJIM OKOHYATEIBHOE MPEKPAIICHUE €0 IKCILUTyaTalliy;
d) - TombKO BpeMEHHOE MPEKPAIICHHE €ro YKCILUTyaTallHH;

€) - CHIKEHHE PadOTOCIIOCOOHOCTH OOBEKTA.

14. Kakass  HaJEXKHOCTb  MOXKET  MOJPA3ENAThCS  HA  HAJEKHOCTh
KOHCTPYKTHUBHYIO, CXEMHYIO, TPONU3BOICTBEHHO-TEXHOJOTHYECKYIO:

a) - dKCILTyaTal[MOHHAS,

b) - dbyHKIIMOHATBHAS;

C) - mporpaMMHasi;

d) - HameKHOCTH CUCTEMBI «YEIIOBEK-MAIIIMHAY;

e) - ammaparypHasi.

15. VI3 nokazateneil JOATOBEYHOCTH U COXPAHIEMOCTH, CPEIHUI pecypc
00BEKTa OT HavaJia HKCILTyaTallK JI0 €r0 CITUCAHUS ITO:

a) - CpelIHUU PEMOHTHBIN pecypc;

b) - cpenHuii cpok ciayxOBbI;

C) - CpeaHH MEKPEMOHTHBIN CPOK CITYKOBI;

d) - cpennuii pecypc 10 CIIMCaHHMS,

€) - CpeaHHui CPOK COXPAHIEMOCTH.

16. PeMOHTONPUTOIHOCTh XapaKTEPU3YETCS:

a) - NPHUCIOCOOJEHHOCTRIO K TMPEAYNPEKICHUI0 M OOHAPYKCHHIO MPHYMH
OTKa30B, IMOBPEKICHU;

b) - BoccraHOBACHHEM pPAOOTOCIIOCOOHOIO COCTOSIHHS IIYTEM TPOBEICHHS
TEXHHYECKOTO 0OCTYKUBAaHHSI U PEMOHTOB;

C) - COBOKYIHOCTBHIO TEXHOJIOTHYHOCTH IIPH TEXHUYECKOM OOCIYKUBAHHM U

PEMOHTHOU TEXHOJIOTUYHOCTH OOBHEKTOB;

d) -auo0;



e) -a,0uBs.

17. Kakue ObIBatOT BUABI HAAEKHOCTH:

a) - anmaparypHas HaJeKHOCTD, byHKIMOHATBHAS HaEKHOCTb,
OKCIUTyaTallMOHHAS  HAJICKHOCTh, IPOTPAaMMHAs HAJCKHOCThb, HAJICKHOCTh
CHUCTEMBI «UEIOBEK-MAaIlINHAY;

b) - anmaparypHas HaJEKHOCTD, byHKIMOHATBHAS HaEKHOCTb,
OKCILTyaTallMOHHAS HaJIC)KHOCTH;

c) - anmaparypHas HaEKHOCTb, byHKIIMOHATBHAS HaJI€KHOCTD,
OKCIUTyaTallMOHHAST  HAJICKHOCTh, MPOTPAMMHAs  HAJEKHOCTh, HAJCKHOCTh
CHUCTEMBI «4EJIOBEK-MaIlIMHAY, HaJIGKHOCTh CUCTEMBI «4€JIOBEK-OIIePaToOp»;

d) - ¢yHKIMOHATBHAS  HAJACKHOCTH, OSKCIUTyaTallMOHHAS  HAJC)KHOCTD,
IIporpaMMHasi HaJIeKHOCTb;

€) - HaIeXKHOCTb CHCTEMbI «YEIIOBCK-MAIIMHA», HAJEKHOCTh CHCTEMBI

«YEIIOBEK-0IIePaToOp».

18. AnmaparypHasi HaJIe)KHOCTh, 00YCIOBIIEHA!

a) - BBIOJHCHHEM HEKOTOpoW GyHKIMKA (MO0 KOMIUIeKca (YHKIIMIA),
BO3JIaraéMbIX Ha OOBEKT, CUCTEMY;

b) - xadectBoM mporpamMMHOro oOecnedeHus (Mporpamm, aarOpUTMOB
JNEUCTBUM, UHCTPYKLHM U T. [1.);

C) - Ka4eCTBOM HCIOJIb30BAHUS U 00CITYKUBAHMS,

d) - cocTosiHUEM anmapaTos;

€) - 3aBHCHUMOCTBIO  OT KadecTBa OOCIYKUBaHHS OOBEKTa 4YEIOBEKOM-

OIIEPATOPOM.

19. Kakas BpemeHHas XapakTEepUCTHKa OOBEKTa 0003HAYaeT KaJICHIAPHYIO
POAODKUTEIFHOCTh JKCIUTyaTallid O0OBEKTa OT €€ Hadalla WM BO30OHOBIICHUS
MOCJIe KalMWTaJbHOTO WM CPEIHEr0 PEMOHTa J0 HACTYIUICHUS TPEaeIbHOTO

COCTOAHUA:



a) - TEXHHUYECKUH pecypc;
b) - cymmapHas HapaOoOTKa,
C) - CPOK CIyXOBI;

d) - cpok coxpaHsIeMOCTH;

e) - aKcIuTyaTalrel 00beKTa.

20. Ecmu 0O0BEKT HEmpephIBHO COXpaHAET HUCIOpaBHOE M paboTocmocoOHOe
COCTOSIHUE B TeUeHHWE (M TMOCJC) XpaHeHHs W (W) TPAHCIOPTUPOBKH, TO 3TOT
OOBEKT UMEET CBOMCTRO:

a) - IOJTOBEYHOCTH;

b) - coxpansemocTu;

C) - IOJTOBEYHOCTU M COXPAHICMOCTH;

d) - peMOHTONPHUTOMAHOCTH;

e) - 0e30TKa3HOCTH.

21. OneHka OMacHOCTH Pa3IUYHBIX MPOU3BOJICTBEHHBIX OOBEKTOB 3aKIIOUACTCS
B OIPENICIICHUU:

a) - omIMOOYHBIX JCHCTBHUI OMEPATOPOB TEXHUYCCKUX CHCTEM;

b) - BOBHMKHOBEHHS BO3MOKHBIX UPE3BBIYAHHBIX CHUTYAIUH, Pa3pyHIUTEIbHBIX
BO3JICHCTBUI MOKAPOB U B3PHIBOB HA 3T OOBEKTHI;

C) - BBICOKOTO PHEPIeTHYECKOI'0 YPOBEHS TEXHHUCCKUX CHCTEM,;

d) - Bo3aeiCTBUS OMAacHBIX (PaKTOPOB MOYKAPOB U B3PHIBOB HA JIFOJICH;

e) -our.

22. CBOMCTBO  OOBEKTa, 3aKjIoyarIieecs B IMPUCIOCOOJIEHHOCTH K
NPEAYNPEeKICHUI0 W OOHApY>KEHWIO TPUYMH OTKa30B, TOBPEKICHUNA W
BOCCTAHOBJICHHIO  PabOTOCIIOCOOHOTO COCTOSTHHS myTeM MIPOBEICHUS
TEXHUYECKOTO OOCTY>KUBAaHHUS M PEMOHTOB, HA3bIBACTC:

a) - IOJITOBEYHOCTHIO;

b) - coxpaHIeMOCTbIO;



C) - AOJITOBEYHOCTBIO M COXPAHIEMOCTBIO;
d) - peMOHTONPHUTOIHOCTHIO;

e) - 0€30TKa3HOCTEHIO.

23. [IpyunHaMK TIPOM3BOJICTBEHHBIX OTKAa30B OOBEKTOB SIBJISIFOTCS TPOILIECCHI,
COOBITHS U COCTOSIHUS:

a) - BO3HHUKIIME B pe3yJbTaTe HAPYIICHUS YCTAHOBIICHHBIX MPAaBWI U (W)
YCJIOBHI DKCIUTyaTallui 00bEKTa;

b) - BO3HHKIIME B pe3yibTaTe HECOBEPIICHCTBA WJIM  HapyIICHUS
YCTaHOBJIEHHOT'O MPOIIECcCa M3TOTOBIICHUST 00BEKTA;

C) - TOSBHBIIMECS B pE3yJbTaTe HECOBEPIICHCTBA W  HAPYIICHUS
YCTAaHOBJICHHBIX MIPaBUJI U (WJIM) HOPM KOHCTPYUPOBAHUS OOBEKTA;

d) - mosBUBHIMXCS 1e(hEKTOB OOBEKTA;

€) - BO3HHUKIIME B peE3yJlbTaTe HECOBEPIICHCTBA WM  HapyIICHHS
YCTAHOBJIGHHOTO TPOIlECCa HW3rOTOBJICHHS, MOHTaKa, HANAJAKH WIA PEMOHTA

06’B€KT3, CCJIX OH BBIITOJIHAJICA Ha PCMOHTHOM IIPCAIIPUATHH.

24. 3anannas HapaboTKa - 3TO:

a) - MaTeMaTHYeCKOe OXKHJIAaHUE CIy4alHOW HapaOOTKH 0OBEKTa 10 MEPBOIO
0TKa3a;

b) - HapaboTka, B TeUueHHE KOTOPOil OOBEKT JOHKEH 0€30TKa3HO paboTaTh s
BBITIOJTHCHHS CBOMX (DYHKIIHIA;

C) - OTHOIIEHHWE HApaOOTKH BOCCTAHABIMBAEMOro OOBEKTAa 3a HEKOTOPBIi
MIEPHOJT BPEMEHU K MAaTEMATUYECKOMY OXHUIAHHUIO YKCIIa OTKA30B B TEYCHHUE ITOMN
HapabOTKH;

d) - ycpeaHeHHOe Ha  3aJaHHOM  HWHTEpBaJe  BPEMEHH  3HAYCHHE
HECTaIlMOHAPHOTO KOd(PUIMeHTa rOTOBHOCTH;

€) - HapabOTKa, B TEUYCHHE KOTOPOH OOBEKT HE JOCTUIaeT MPEACIbHOTO

COCTOSIHHS C 3aJaHHOM BCPOATHOCTEIO.



25. Iloka3zarenu HaIEKHOCTH — JTO:

a) - KOJMYCCTBEHHBIC XapaKTEPUCTHKHU OJHOTO MJIM HECKOJIBKUX CBOKMCTB,
COCTAaBIISIONINX HANEKHOCTh OOBEKTA;

b) - xauecTBeHHBIC XapaKTEPUCTUKH OJHOTO WIJIM HECKOJIBKUX CBOMCTB,
COCTAaBIISIONINX HANEKHOCTh O0OBEKTA;

C) - KOJMYECTBEHHBIC XapaKTEPUCTHKHU OJHOIO MM HECKOJIBKUX CBOMCTB,
COCTAaBJISIONINX JJIEMEHTHI 00BEKTA;

d) - kauecTBeHHBIC XapaKTEPUCTHKH OJHOIO MM HECKOJIbKHUX CBOMCTB,
COCTAaBJISIONIUX DJIEMEHTHI 00BEKTA;

€) - KauyeCTBEHHBIC XapaKTEPUCTUKH OJHOTO CBOMCTBA, COCTABJISIOIICTO

9JIEMEHTHI OOBEKTA.

26. Kputepuem HaIeX)KHOCTH Ha3bIBACTCS MPU3HAK, IO KOTOPOMY MOYKHO!

d) - KOJIMYECTBEHHO OIICHUTH HAJIC)KHOCTh PA3INYHBIX YCTPOUCTB;

b) - Ka4ecTBEHHO OIEHHUTh HAICKHOCTh PA3TMYHBIX YCTPOUCTB;

C) - KOJMYECTBEHHO OIICHUTH BEPOSITHOCTh 0€30TKA3HOM PadOTHI pa3IMYHbBIX
YCTPOWCTB;

d) - KaueCTBEHHO OIICHUTH BEPOSTHOCTh 0€30TKAa3HOI PabOThI Pa3IHYHBIX
YCTPOMCTB;

€) - KOJMYECTBEHHO OLIEHUTh OTKA3 Pa3IMYHBIX YCTPOUCTB.

27. KputepusiMu HaZIe)KHOCTU SIBJISIFOTCSI:
a) - IUIOTHOCTh pacrlpelesieHHs BpeMeHH Oe30TKa3HOW paboThl, YacToTra

OTKa30B, MHTCHCHUBHOCTDb OTKa30B .,

b) - dWacTora 0TKa30B, MHTCHCHBHOCTH OTKAa30B, BEPOSTHOCTh OE30TKA3HOM
paboTHhI
C) - YacToTa OTKa30B, MHTEHCHBHOCTh OTKA30B, CPEIHAA HapabOTKa JI0

IIEPBOrO OTKA3a, IJIOTHOCTh PACTIPEICIICHHs BpeMEHH 0€30TKa3HOM paboThI
d) - BeposTHOCTH O€30TKa3HOW PAOOTHI, YACTOTAa OTKA30B, MHTCHCHUBHOCTH

OTKa30B, CPCAHAA Hapa60TI<a A0 IICPBOTO OTKA3a.



28. HaiinuTe ¢akTophl HE BAUSIONINE HAa HAJIC)KHOCTh OOBEKTOB:
a) - KOHCTPYKTUBHBIE;

b) - IpoW3BOACTBCHHEIC;

C) - SKOHOMHYECKHE;

d) - skcrIyaTaliOHHEBIC.

29. Kakoil 13 nepeyrcieHHbIX (aKTOPOB HE OTHOCUTCS K KOHCTPYKTUBHOMY:

a) - BBIOOP CTPYKTYPHOU U ()YHKITMOHAIBLHOM CXEM, CIIOCOOOB pe3epBUPOBAHUS
U KOHTPOJIS;

b) - ompenencHue MaTepuanoB U KOMIUICKTYIOIIUX YJIEMEHTOB;

C) - BBIOODP PEKUMOB U YCIOBHUI pabOTHI SJIEMEHTOB B CUCTEME;

d) - OpraHru3anus TCXHOJIOTHYCCKOI'O ITPOoIcCCa N3roTOBJICHUA O60pYIIOBaHHH.

30.ITo xapaktepy BO3ACHCTBHA Ha OOBEKT Kakue (aKTOPhl MOXKHO
MOAPA3ETUTh Ha OOBEKTUBHBIC U CYyOBEKTUBHBIC:

a) - KOHCTPYKTUBHBIC;

b) - skcmyaTanMoHHbIE,

C) - 9KOHOMHUYECKHE;

d) - mpoM3BOJACTBEHHBIC.

31. K knmumatuueckomy (aktopy HE oTHOCHTCS:
a) - COJIHCYHAs paJHalls;

b) - xoppo3us;

C) - HU3KHUE M BBICOKUE TEMIIEPATYPBI;

d) - BIaxXHOCTH BO3/yXa.

32. BnusiHMEe KaKoro KIMMAaTHYEeCKOTro (pakTopa MOMKET BbI3BaTh CHUXKEHUE
AIEKTPUYECKON MPOYHOCTH U3OJISILIUU:

a) - IbLUIbHBIE OYpH;



b) - tymag;
C) - METelu;

d) - Hu3Kas TemrepaTypa BO3ayXa.

33. [ToBbIllICHUE SKCILTyaTAIIMOHHON HAJACKHOCTH, OOYCJIOBJICHHON BIIMSHHUEM
Ha Hee YeJI0BEKa, OCYIIECTBIIACTCS MyTEeM:

a) - oTOOpa orepaTopoB;

b) - mnpucmocoOiieHus TEXHHKH K TCHXO(PU3UOJOTHUCCKAM OCOOCHHOCTSIM
YeJI0BeKa-oneparopa B mporiecce ee MPOeKTHPOBAHUS;

C) - TPEHHPOBKH ¥ OOydYEHHS OINEPAaTOPOB  BBINOJHEHHS OIEpanuii
00CTy>KUBaHUS;

d) - Bcemu nepedrCICHHBIMH.

34. OCHOBHBIMU KPUTEPUSIMU HAJIC)KHOCTH SIBIISIOTCSI:

a) - BEpOSTHOCTh OC30TKAa3HOM pabOTHI CHCTEMBI B TCUCHHE BPEeMEHHU t; cpeHee
BpeMs 0€30TKa3HOUM pabOThl CUCTEMBI; HHTCHCUBHOCTH OTKa3a CUCTEMBI B MOMEHT
t;

b) - BeposiTHOCTH 6€30TKa3HOI PabOTHI CHCTEMBI B TCUCHHE BpeMEHHU t; cpeHee
BpeMs 0€30TKa3HOUM pabOThI CUCTEMBI; INIOTHOCTh PacIpeiesieHUs BPEMEHHU JI0
0TKa3a;

C) - BEpOSTHOCTh OC30TKAa3HOM pabOThl CHCTEMBI B TCUCHHE BPEMEHH t;
WHTEHCHUBHOCTH OTKa3a CHCTEMBI B MOMEHT {;

d) - mIoTHOCTB pacmpeaesieHus] BpEMEHH JI0 0TKa3a; BEPOSITHOCTh 0€30TKA3HOM
paboOThI CHCTEMBI B T€UECHUE BPEMEHU t; MHTEHCUBHOCTh OTKa3a CUCTEMBI B MOMEHT
t; cpennee Bpemst 6€30TKa3HON PabOTHI CHCTEMBI,

€) - BEpOSTHOCTHh OC30TKa3HOM pabOThI CHCTEMBI B TCUCHHE BPEMEHH t;

INIOTHOCTD PAaCHpCACICHUA BPCMCHH 1O OTKAa3a.

IpaxTuyeckoe 3ansitue Ne 2. Tect «OcHOBHBIE M0JI03KeHHE TEOPUH PUCKa. (2 yaca)



1. [Tox puckoMm cieayer MOHUMATh. ...

- OKHJIAEMYIO YaCTOTy BO3HMKHOBEHHUS OTIACHOCTEH OMpPEIeIICHHOTO
KJ1acca,

- 0)KHJIAEMYIO BEpOSTHOCTh BOBHUKHOBEHUS OIMTACHOCTEH OTPE/ICIIEHHOTO
KJiacca,

- pa3Mep BO3MOKHOIO yiiepoa (moTepb, Bpesia) OT HEXKENaTeIbHOTO
COOBITHS;

- HEKOTOPYIO KOMOMHAITUIO BHITIICTICPEUNCIICHHBIX BEJTNYHH,

- BCC BBIHNICTICPCUYMUCIICHHOC.

2. BriOepute 0CHOBHBIC BUJIbI PUCKA!
- UHJIMBUAYaJIbHbBIN, TECXHUYECKUM, SKOJIOTUYECKU, SKOHOMUYECKHUIA;
- UHKCHEPHBIN, MOAEIbHBINA, COLIMATbHBINA, SKCIIEPTHBIM;
- CJIy4aHbIM, HAMIPABJICHHBIN, ONPAaBJAAHHbIA, HEONPABIAHHBIM;
- (pU3HOTOTHYECKUM, TICHXOJIOTUUSCKUH, (DU3NUSCKUM;

- UHAMBUYaIbHbBIN, KOJUICKTUBHBIA, SKOHOMUYECKH.

3. K kakoMy BuIy pHCKa OTHOCHUTCS JaHHbIA HCTOYHUK pPHUCKA
(IToBbIIEHHAs OMTACHOCTH MPOU3BOACTBA WU TIPUPOTHON CPEIbI):
- UHJIMBUTY JTbHBIN;
- DKOJIOTUYECKHH;
- (pusnyeckuii;
- KOJIJICKTUBHBIM;

- DKOHOMHUYECKHUU.

4, K kakoMy Buay pHCKa OTHOCHUTCS JIaHHBIM HWCTOYHUK PpPHCKa
(Texnuueckoe HECOBEPIIEHCTBO, HAPYIICHUE MPABUI IKCILTyaTallud TEXHUYECKUX
CHCTEM U 0OBEKTOB):

- pusnueckuii;



- HAIPABJICHHBIN;

- TEXHUYECKUIM;
- IPOU3BO/ICTBCHHBI;
- BKOHOMHUYECKHIA.
5. NHauBuyanbHBIN pUCK onpenenseTcs mo Gopmysie:
R, - AR(t)
) R(f).
R, = AR(t);
L(f)
p P
L(f)’
R - AL(f );
P(t)
R AP(t)_

6. Haubonee pacnpoctpaHeHHbI (HaKTOp pUcKa CMEPTU OT MCTOYHMKA

WHJMBUAYAJTHOTO PUCKA (BUKTUMHOCT):
- HaCJIEICTBEHHO-T€HETUYECKHUE, ICUXOCOMAaTHYECKHUE 3a00JIeBaHus,

CTapeHUE;

- COBOKYITHOCTD JIMIYHOCTHBIX Ka4dyCCTB YCJIOBCKaA KakK KCPTBLBI

IIOTCHIOMAJIBHBIX OHaCHOCTeﬁ;

- KypEHHE, YIOTpeOJIEHHUE aJIKOTroJsl, HApKOTHUKOB, HppallOHaIbHOE

MMUTAHUE;

- HCKA4YCCTBCHHBLIC BO3AYX, BOA4, IMPOAYKTbl IIWUTAHHSA, BHUPYCHBIC

uH(pEKIUHU, OBITOBBIE TPABMBI, MOXKAPHI;

- OMIACHBIC W BPEIHBIC MPOU3BOICTBEHHBIC (DaKTOPHI.

1. Haubonee pacnpocTtpaneHHbINH (aKTOp puUCKa CMEPTH OT UCTOYHHUKA

WHIMBUIYAIbHOTO pucka (BHyTpeHHss cpena opraHn3ma 4eioBeKa):



- HACIJIEICTBEHHO-TCHETHUYECKHE, TCHUXOCOMATHYEeCKHuEe 3a00JIeBaHUs,
CTapeHHE;

- COBOKYITHOCTh JIMYHOCTHBIX KaueCTB YEJNOBEKA KaK >KEePTBBI
MOTEHIIUAJIBHBIX OMAaCHOCTEH;

- KypeHue, ynoTrpeOJieHue ajKoroyis, HapKOTUKOB, HWPPAIMOHAILHOE
MUTaHUE;

- HEKA4YeCTBEHHbIC BO3/yX, BOJA, MPOAYKTHl TMUTAHUS, BUPYCHbBIC
nH(pEKIUU, OBITOBBIC TPABMBI, MOXKAPHL;

- OIIACHBIE U BPEIHBIE MPOU3BOJICTBEHHBIE (DAKTOPHI.

8. Hamubonee pacnpoctpaneHHBIN (HaKTOp PHUCKA CMEPTH OT UCTOYHHUKA
UHAMBHUIYaJIbHOTO prcka (OKpy»Karolas NpupoHas cpeaa):
- aBapUU U KaTacTpo(bl TPAaHCHOPTHBIX CPEACTB, UX CTOJIKHOBEHHUS C
YEJIOBEKOM;
- OMACHOCTH, O0YCIIOBJIEHHBIE JTIOOUTEIBCKUM CIIOPTOM, TYPU3MOM, IPYTUMU
YBJICUECHUSIMU;
- KypeHue, ynoTpeOiaeHue ajaKorois, HApKOTUKOB, UppallMOHAIbHOE TUTAHUE;
- HEKaueCTBEHHbIE BO3JyX, BOJa, MPOAYKThI UTAHUS; BUPYCHbIE UH(EKIUH,
OBITOBBIE TPABMBbI, MIOXKAPHI;
- 3EMJIETPSICEHME, W3BEP)KEHHUE BYJKAHA, HABOJIHEHHE, OMNOJ3HM, yparaH

JIpYrue CTUXUMHbIE OeICTBUSI.

9. Dxosoruveckuil puck onpesaensiercs no Gopmyre:

R. A9
R
_ao(r)
BTN
_AR()
TR,



A3(t)

oy
o)
Ra -
V)
10. Haunbonee pacnpoctpaneHHbIH (HaKTOp HSKOJIOTHYECKOrO pPHCKA OT

UCTOYHHUKA DKOJIOTMYECKOro pucka (AHTPOIOTEHHOEC BMEMIATEIhCTBO B
IPUPOIHYIO CPEITY):
- 3arpsi3HEHHE BOJOEMOB, aTMOC(EpHOTO BO3ayXa BPEAHBIMH BEIICCTBAMH,
MOYBBI OTXOJaMH IPOU3BO/ICTBA;
- SQHEpreTUYecKoe 3arps3HeHne Onochepsl;
- 3eMJICTpSICCHHE, W3BEp)KEHHWE  BYJIKAHOB, HABOJHEHWE, yparas,
nauamadTHRIN MMOXKap, 3acyxa;
- paspymieHue JaHaAmadToB TpPH  JI00bIUE TIOJIE3HBIX HCKOIAEMBIX;
oOpa3oBaHME HWCKYCCTBEHHBIX BOJOEMOB, WHTCHCHUBHAS MEIHOPAIIHS,;
HCTpeOsICHUE JIECHBIX MAaCCHBOB;

- IBMCHCHHUC I'a30BOT0 COCTaBa BO3ayXaA.

11. ConmanpHBIN PUCK onpeeseTcs mo hopmylie:
1000(C, —C;)
L
1000(C, +C,)
- RC = L . N ’
1000(C, -C
- Re = (€ 1)‘(t);
L
1000(C; —-C,)
= (t
Re= 0,
1000(C, -C,)
- (t
Re Y ( )_

12. DKOHOMUYECKHUI PUCK OMpenesnseTcs mo Gopmyrie:



B
(Ry=1100
17
B-k
- II :
B
- R =—
>
17
- R3 - E .
13. Puck BO3HHKaeT IIpru  CJICAYIOIMIHNX H€O6XOI[I/IMBIX U OJOCTATOYHBIX
YCIIOBHAX:

- cyulecTBOBaHUE (pakTopa puCKa (MCTOYHMKA OIACHOCTH); MPHUCYTCTBHE
JaHHOTO (pakTOpa puUCKa B ONPEACIICHHOM, OMacHOM (WM BpPEIHOW) IS
OOBEKTOB  BO3ACUCTBUS  703€; TOJBEPKEHHOCTh (UYBCTBUTEIHLHOCTH)
00BEKTOB BO3ICUCTBUS K (DAKTOpaM OMacCHOCTEMH;

- cymiecTBOBaHUe (pakTopa prcka (MCTOYHUKA OMACHOCTH); HAIMYNE 00BEKTa,
KOTOPBIH TIOJIBEPTacTCs PUCKY;

- cyliecTBoBaHue ¢akTopa pucka (MCTOYHUKA OMACHOCTH); MPUCYTCTBUE
JAHHOTO (paKTOpa pHUCKAa B OMPEICICHHOW, OMACHOW (WM BPEIHOW) st
00BEKTOB BO3JEUCTBHS J103€;

- cymiecTBoBaHUE (akTopa prucka (MCTOYHHMKA OITACHOCTH); TIOJIBEPKEHHOCTh
(4yBCTBUTEILHOCTH) OOBEKTOB BO3JICUCTBHS K (DaKTOpaM OIMMACHOCTEH.

- cymiecTBoBaHUe (hakTopa pHCKa (MCTOYHHUKA OMACHOCTH), OOBEKTa pHCKa,

HpHMOﬁ B3aNMOCBA3U MCK/y HUMMU.

14 AHaJIN3 PUCKA TOJKEH AaTh OTBETHI HA OCHOBHBIE BOITPOCHI:
- YTO MJIOXOT0 MOXKeT npouszontu?; I'ne ato mpouszoiiner?; Kakue MoryT ObITh

MOCJIEACTBUA?;



- YTO TJIOXOr0 MOKET npousoiitu?; Kakue MoryT ObITh IOCTIEACTBUAY;

- 4TO IJIOXOro MOKeT npou3ortu?; Kak yacto 3To Moxker cinyyatbea?; Kakue
MOTYT OBITH MTOCJIEACTBUA?;

- 4TO IJIOXOro MOXkeT npousontn?; Kakas BeposTHOCTh 3T0ro?; Kakue moryr
OBITh MOCHEICTBUSAY;

- 4TO IINIOXO0I'O MOXKCT HpOH30ﬁTH?; Kaxkas BCPOATHOCTD 3TOrO?.

15, OCHOBHOI1 3JIEMEHT aHaIM3a PUCKa — 3TO. ..

- aHAJIM3 YaCTOTHl BOSHUKHOBEHHS OMACHOCTH;

- aHAJIU3 MOCJIEACTBUI BO3HUKHOBEHHMSI OMACHOCTH (MacIITa0bl pa3pylIeHHIH,
KOJIMYECTBO PAHEHBIX U MOTUOIINX);

- IJJAHUPOBAHHUE U OpTaHU3aIHs padoT;

- uaeHTU(UKAIMS OMacHOCTH (OOHApY)KEHHE BO3MOXKHBIX HapyIIECHUM),
KOTOpBIE MOTYT MPUBECTH K HETATUBHBIM ITOCJIEICTBUSM;

- aHaAJIM3 HEOIPEIEICHHOCTEH.

16. WNnentudukaius onacHOCTEN BKIIOYAET B ce04:

- BBISIBJICHHE OITACHOCTEM;

- IPEABAPUTENBHYIO OLICHKY XapaKTEPUCTUK OMACHOCTEM;

- aHaJIN3 HEOIPEIEIICHHOCTEH; aHaIN3 YacTOThI; aHAJIU3 TIOCJICICTBUM;

- BBIIBJICHHE OIACHOCTEW; MPEABAPUTEIIPHYIO OLIEHKY XapaKTEPUCTHUK
OITACHOCTEM; aHAJIN3 HEOIPEIECIICHHOCTEN;

- BBISIBJIEHWE OMNACHOCTEH; TMIPEABAPUTEIBLHYIO OIEHKY XapaKTePUCTHK

OITACHOCTEM.

17. OrneHKa pucka BKIIFOYACT B ceOs:

- BBUIIBJICHHME OIIACHOCTEW; MPEABAPUTEIIBHYI0 OLEHKY XapaKTEPUCTHUK
OITAaCHOCTEM; aHAJIN3 HEONPEIEIICHHOCTEN;

- aHaJW3 HEOIPEICICHHOCTEN; aHAIN3 YaCTOThI; aHAJIN3 MTOCIICICTBU;

- BBIABJICHHC OHaCHOCTefI; AHaJIn3 BCPOATHOCTH, aHAJIN3 HOCJ'IGI[CTBPIﬁ;



- aHaJIN3 BEPOSATHOCTH; aHAJIU3 MTOCIIEACTBUI; aHAIN3 HEONIPEAEICHHOCTEM;
- BBISIBJICHME OMNACHOCTEH; aHalii3 BEPOSTHOCTH; AaHaIU3 IOCJEACTBUN;

aHaJIn3 HGOHpe,ZIGHeHHOCTCﬁ.

18. [Ipouiecc ananmu3a pucka MOXKET ObITh MPEACTABICH Kak psij
MOCJIEIOBATEIBHBIX COOBITHI:

- IUIAHUPOBAHUE U OpraHu3anus padoT; UACHTU(HUKAIHS OMTACHOCTEH; OIleHKA

pHUCKa; pa3paboTKa peKOMEHAAIMM 10 YIPaBICHUIO PUCKOM;

- UJIeHTU(UKAIUs OMAaCHOCTEN; pa3paboTKa PEKOMEHAAIMN TT0 YMEHBIICHUIO

pHUCKa;

- uJIeHTU(UKAIMS OMACHOCTEH; OIIEHKA PUCKA;

- uAeHTU(DUKALIMSA OMTACHOCTEHN; OLIEHKA PUCKa; pa3paboTKa peKOMEH AU Mo

YIPaBIECHUIO PUCKOM;

- MJIAHUPOBAHUE U OpraHu3aius padoT; UACHTU(PUKAIIMS OMTACHOCTEH; OIlEHKA

pucKa.

19. DKCHEPTHBIN MOAXO0 K ONPEICIICHUIO PUCKA OMTUPAETCS Ha:
- CTATUCTUKY U PACYET;

- IOCTPOEHUE IKCIIEPUMEHTAIBHBIX MOJETIEH;

- OMPOC OMBITHBIX CIEIUATUCTOB U IKCIIEPTOB;

- ONPOC HACEJICHHUS;

- CTaTUCTUKY, pacCUcT, OIMMPOC OIIBITHBIX CIICHIUAJINCTOB U OKCIICPTOB.

20. Mogens ynpaBieHusi pUCKOM COCTOUT U3 ATAIOB:

- XapaKTepUCTUKA PHUCKA, OMpeIeTICHHE MPUEMIIEMOCTH PUCKa, OTpeeIIeHNe
MPOTIOPIIUN KOHTPOJISI, MPUHATHE PETYITUPYIONIETO PEIICHUS;

- uaeHTU(UKAIMA  PUCKA, XaAPAKTEPUCTHKA  PHCKA,  OIMPEJCICHHE
MPUEMIIEMOCTH PUCKA, IPUHITUE PETYJIUPYIOIIETO PEIICHUS;

- UACHTU(PUKAIIUS PUCKA, OMPECICHUE MPUEMIIEMOCTH PHUCKA, OTPEISICHHIE

MPOTOPIIMU KOHTPOJISI, MPUHATUE PETYIUPYIOLIETO PEIICHUS;



- UACHTU(UKAIMSA PHUCKA, OMpENEICHHEe MPUEMIIEMOCTH PHUCKA, MPUHATHE
PEryJIMPYIOLIEro PEIICHHUS;
- XapaKTepUCTUKA pPHUCKA, OIPEIEICHUE IPUEMIIEMOCTH PHUCKA, IPUHATHE
PEryJIMPYIOLIErO PEIICHMUS.

- 06JIaCTB, IrA¢ MUHUMAJIbHBI 3aTPpaThbl HA 0e30I1aCHOCTb.

21, KonnyecTBEHHO pUCK MOXKET OBITh ONPEEIECH KaK:

- YacToTa  peajM3aly ONAacCHOCTHM WJIM MaTeMaTHYeCKOoe OXHJaHue
BEJIMUMHBI HEXKENATEIIbHbBIX MOCIEACTBUM;

- MAaTEMaTHYECKOE 0KUIAHNE BEJIMUMHBI HEXKEJIATEeIbHbIX MTOCIIE/ICTBHH;

- Mépa BO3MOXXHOCTU HACTYIUICHUS PUCKA;

- MaTEMaTUYECKOE O0KUIAHME BEIUUYMHBI HEKENATEIbHBIX MOCIEICTBUN WM
Mepa BO3MOXHOCTH HACTYIJICHUSI PUCKa;

- 9aCTOoTa pcajin3aln OIIaCHOCTH.

IpaxTnyeckoe 3anaTue Ne 3, 4, 5. Pacuernoe 3a1anue Nel. (6 yacos)

1.Onpenenenre MaKCUMAaIBbHOW KOHIICHTPALIMK M1apPOB PACTBOPUTEIISL B IPU3EMHOM CIIOE
arMocQepsbl.

2. OrmpeneneHre OMAacHOW CKOPOCTHM BETpa, MPH KOTOPOM KOHIEHTpAIUsl TapoB
PaCTBOPHUTEITS B PU3EMHOM CJI0€ OyIeT MaKCUMAJTBHOM.

3. Pacuer pucka BO3HMKHOBEHHS HEMEIJICHHBIX TOKCHUYECKHMX 3(PdexToB M pHcka
BO3HUKHOBEHMSI XPOHMUECKUX 3a00JIEBAHWM U HACENICHUs, TIPOXKUBAOIIET0 BOJM3U
TIPEIIIPHUSITHSL.

4. Harncanvie peKoMeH Al 110 YMEHBITICHHIO SKOJIOTUIECKOTO PUCKA TSl HACEIICHHUSI.

B TOpou3BOACTBEHHOM  TPOIECCE  HCIOIB3YETCS  PACTBOPHTEIIb.
3arps3HEHHBIA BO3yX MPOXOJUT MPEIBAPUTEIHHYIO OYUCTKY U BHIOpAChIBACTCS B
aTMocdepy depes o0yt Tpyoy. TpyOa ycTaHOBIEHA CHAPYKU 3aHUA.

JlaHHBIE JUIs peIIeHUS 3a/1a4u MPUBEACHBI B TA0IHIIC 2.

Tabnuna 2 - BapuanTsl 3a1aHuii.
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1 |AueraTHsiit 051011 3 120 15,0 250 10 10 | 30
2 |bytundopmMuaTHbIMA 031011 3 100 15,0 300 12 12 | 36
3 |AueronospupHbIit 0,12 10,04| 4 50 16,0 200 11 10 |50
4 [DdupHOanEeTOHOBBIN 0,07 |0,02] 4 12 17,0 200 9 12 | 36
5 |MeOenbublit (o] 0,09 {0,021 3 50 18,0 250 12 12 | 60
TOJIYOJy)
6 |byrundopmuaTHbIit 03101| 3 150 19,0 300 10 15 |75
7 |AneratHsblil 051011 3 300 22,0 250 11 15 | 80
8 [2dupHoameToHOBEII 0,07 |0,02] 4 50 17,5 200 10 10 190
9 |byrundopmuatHelii 03101 3 105 18,0 250 9 12 | 60
10 [MeGenbHBIIH (mof 0,09 10,02 3 48 16,0 300 12 12 | 60
TOJTYOITY)
11 |AneraTtHblii 051011 3 95 19,0 220 9 15 | 46
12 |BytundopmuaTHbIii 03101| 3 80 15,0 300 11 12 | 37
13 |AueroHo>hupHbBIH 0,12 |0,04] 4 40 18,0 300 11 12 | 48
14 [D¢dupHOanEeTOHOBEIIH 0,07 10,02| 4 25 16,0 330 12 11 |33
15 [MeObenbHbBII (mof 0,09 10,02 3 65 16,0 300 10 10 | 70
TOTYOITY)
16 |byrundopmuatHbIii 03101| 3 95 16,5 200 10 11 |55
17 |AuerartHblii 051011 3 280 21,0 250 9 12 | 72
18 [DdupHOAaIETOHOBBII 0,07 |0,02] 4 20 15,0 300 12 10 | 30
19 |bytundopmuatHbIit 031011 3 110 18,0 250 10 12 | 48
20 IMeOenpHbIH (mof 0,09 10,02 3 35 19,0 320 12 15 | 45
TOJTYOJIY)

PaccenBanue BbIOPOCOB B aTMOC(epe




Cornacio OH/I-90 «Meronuka pacdera KOHLEHTPalUd B aTMOCHEPHOM
BO3J/lyX€ BPEIHBIX BEIIECTB, COJAEPKAIIMXCS B BbIOpocax mpeanpuatui» [11], B
3aBUCUMOCTH OT pPAaclHOJOXKEHUS M OpraHu3alud BbIOPOCOB, HCTOYHHUKHU
3arpsi3HEHUs.  aTMOoc(epbl TOAPA3AEIAIOTCS HA: 3aTCHEHHBIC, HE3aTCHEHHBIE,

HHHCP'IHLIG, TOYCYHEIC.

Toueunvie ucmouHuxKu 3acpA3Herusl CKOHLICHTPUPOBAHBI B OJHOM MCCTC

(BBIOpOCHBIE TPYOHI).

Jluneiinvie ucmoynuku 3aeps3Henusi UIMEIOT 3HAYUTENIbHYIO MPOTSHKEHHOCTD
B HAIpaBIICHUH, TMEPHEHAUKYISIPHOM BeTpy (a’panmoHHbie (OHAPHU, OTKPHITHIC
OKHA). Heszamenenuvie  uUCMOYHUKU  3a2psi3HeHUs —  BBICOKHE  TpYOBI,
pacrnoJioKeHHbIe B HeZIe(hOPMUPOBAHHOM TOTOKE BETPa, BHIOPOCHI 3arpsI3HAIOIINX

BEIIECTB yaasatorcs Ha Beicoty Hyp, > 2,5 H,, .

3amenennvie uCMoOUHUKU 3a2psi3HeHUs — BBIOPOCHI YHAQJISIOTCS Ha BBICOTY
H,, < 2,5 H,, n nonaznarot B aspoauHaMudeckyro 308y (H,, - BeicoTa TpyOsI, H,, -

BBICOTA 3/IaHMUS).
3aTeHeHHbIe HCTOYHMKH BbIOpOCA.

1. MaxkcumanvHas KOHUCHMPAUUA BDEOHBIX 8EULECIE 8 NPU3EMHOM
clloe Ha 3a800CKOU NA0UiA0Ke NpU 6blOpoce 3azZPAZHAIOUUX
eeujecme uepe3 HuU3Kue mpyowt HaxoauTcs no hopmyre:

 0530-M -¢-E -k,

n Tw H ,[MZ/Ms] (¢))

C

rae: M - macca BpPeIHOTO BBIOpAachIBAEMOTO BelecTBa B aTtMmochepy B

€IMHUILY BPEMEHU MI/C;

¢ — KO3(PPUIUEHT CKOPOCTH, YUUTHIBAIOLIUHN MOJIE CKOPOCTEN HaJl 3/laHUEM

(tabn.Il.1.1);



MaKCHUMaJIbHOC HU3MCHCHHUC

Ket  — xodddumment, yuuThIBarOLIMiA
KOHIICHTpAIIMi B 3aBUCUMOCTH OT OTHOIIEHUs JiuHbl 3nanus (L,;) k BwicoTe

snanus (H,y,), (ta6mn.I1.1.2);

E — Oe3pasmepHblii KOA(PQOUIUEHT, 3aBUCSIIUNA OT OTHOCHUTEIHHOTO

koo dummenta h (tabmIl.1.1);
Il — nuaMeTp ycTbs TpyOBl, M;

W, - BEpTHUKaJIbHAsA COCTaBJIAIOIIAs CKOPOCTH BBI6pOCEl 3arpsA3HCHHOTO

BO3/1yXa U3 TPyOBbI, M/C;

h - oTHOCUTENBHBIN KOAhDHUITHCHT:

_ H_-H
h _ mpH 30. (2)
30.

Tabmuua I1.1.1 3aBucumocts ko3ppunmenta ¢ u E ot h

h 0 0,25 0,5 0,75 1,0 1,2
[0} 0,8 1,0 11 1,2 14 14
E 1,11 0,83 0,59 0,4 0,26 0,18
Ta0muma I1.1.2 3aBucumocTh ko3 dunmenta K,y ot L, u Hs,
L.o/H; 1 2 3 4 5 6 7 8 9 10
0.
Ko 1,2 1,3 1,15 1,0 0,8 0,65 0,5 0,35 0,28 0,23

2. Onacnasn CKopocmb eempa npu 3AdmMEHEHHbIX UCMOUYHUKAX 6b16p0(f(l

(Vm), M/c:




Vm:1,5-(p-3f Q mlc (3)
H30.

. . 3
rae: Q — o0beM razo-Bo3AyIIHONM CMECH, BEIOpachIBaeMO# U3 Tpyo, M™/C

_z
Q= 4

°WF,M3/C (4)

3.0uyenka pucka 300p06bs HACENEHUA NPU 3AZPAZHEHUU ammocepbl.

Pekomendauuu RO yMenbvblUenUuIoO pucKa.

1.Onenka pucka BO3HUKHOBEHHUSI HEMEIJICHHBIX TOKCHYECKHX 3(h(eKToB
MIPOBOJIUTCS IO METOJIMKE, ONUCAHHOU B [4]
BeposTHOCT TOKCMYECKOTO BO3JIEUCTBUS BPEAHOIO BEILECTBA HA YEJIOBEKA

(Prob) B coorBercTBHMM ¢ KJITacCOM OMACHOCTH OMNPEACIACTCS IO CJICIYIOIIHM

YpPaBHEHUSIM:
1-ii kmacc Prob =-9,15 + 11,66 Ig(C/T1AK, ) (5)
2-11 KJ1acc Prob = -5,51 + 7,49 Ig(C/I1AK,,,) (6)
3-1 kJacc Prob =-2,35 + 3,73 Ig(C/TIAK,,,) (7)
4-i1 kimace Prob = -1,41 + 2,33 Ig(C/I1AK,,,) (8)

rae: C — cpenHsisi KOHLEHTpAIMs BelecTBa B aTMOC(EPHOM BO3IyXe

HACEJIEHHBIX MECT 3a OLEHOYHBIH MTEPHOI, MI/MC,
[TepeBoa Prob B Risk ocymectrisiercst mo tab:. I1.1.3

Tabnuua I[1.1.3 Tabnuua HOpMaTbHOTO BEPOSITHOCTHOTO pacipeeeHUs

Prob Risk Prob Risk Prob Risk Prob Risk
-3,0 0,001 -11 0,136 0,0 0,50 1,1 0,864
-25 0,006 -1,0 0,157 0,1 0,540 1,2 0,885

-2,0 0,023 -0,9 0,184 0,2 0,579 1,3 0,903




-1,9 0,029 0,8 0,212 0,3 0,618 1,4 0,919
-1,8 0,036 0,7 0,242 0,4 0,655 15 0,933
-1,7 0,045 —0,6 0,274 0,5 0,692 1,6 0,945
-1,6 0,055 —0,5 0,309 0,6 0,726 1,7 0,955
-1,5 0,067 0,4 0,345 0,7 0,758 1,8 0,964
-1,4 0,081 0,3 0,382 0,8 0,788 1,9 0,971
-1,3 0,097 0,2 0,421 0,9 0,816 2,0 0,977
-1,2 0,115 0,1 0,460 1,0 0,841 2,5 0,994

3,0 0,999

Jlns  pacyeta S(DPEeKTOB, CBA3AHHBIX C JUIMTEIBHBIM (XPOHUUYECKUM)
BO3JICHCTBHEM BpEIHBIX BEIIECTB, HCIOJB3yeTCs wWHpoOpMamus 00 uX

CPEIHETOJOBBIX KOHIICHTPAIUAX.

CpenHerooBeie KOHIIEHTpAIIMU 3arps3HSIONIMX BEIIECTB B aTMOC(HEPHOM
BO3yX€ PACCUUTHIBAIOTCS MO JAHHBIM «EXErogHMKOB O COCTOSIHUM 3arpsi3HEHUS
BO3/yXa rOPOJAOB M MPOMBINUIEHHBIX IIEHTPOB» 3a HECKOJBKO JIET, HO HE MEHEE

4YCM 34 IBa rojaa.

B ciiyqae oTCyTCTBUS JJaHHBIX O CPEIHETOJOBBIX KOHIICHTPAIUSAX COTJIACHO
METOJMKE, OMHUCaHHOW B Juteparype [10], 0OBIYHO NPUHUMAIOT 3HAYCHUE
CPEIHETOJIOBOM KOHIICHTPAIIMM Ha OJIMH TMOPSJOK MEHbBIIE MaKCHUMalbHOMN

Pa30BOM.
C.=0,1* C,,. 9)

CornacHo wmertonuke, npuBedeHHOM B juteparype [10], mis pacuera

BCPOATHOTO BpEMCHU HAaCTYILIICHUA TOKCHYECKUX 3(1)(1)CKTOB MOJKHO




BOCIIOJIL30BATBCA YPAaBHCHUCM, OCHOBAHHOM Ha HpHHHTOﬁ B Hameu CTpaHC

CUCTEMC PCTIIAMCHTHPOBAHUSA XUMHWYCCKNX BCUICCTB B BO3AYXC HACCIICHHBIX MCCT:

b

C
9T =IgT, +lg| —— |,
g go+gHﬂK (10)

T
rae 7 — BeposATHOE BpeMsi HACTYIUICHUS TOKCUYECKOro 3 (heKTa;

Ty — pacuetHoe BpeMsi rapanTupoBaHHOTO (P < 0,05) OTCYTCTBUS TOKCHYECKOTO

s dekra, Ha KOTOpoE pazpadaThiBaeTCsi HOpMATUB (25 neT);
IIK,=0,2*TIIK, . — TMrueHnYeCcKUid PeTJIaMeHT;

b — ko3pdunmeHT u303PPEKTUBHOCTH, YUHUTHIBAOIIUN  O0COOCHHOCTH
TOKCUYECKMX CBOMCTB BEIIECTBA (OMPEIENICTCS B COOTBETCTBHH C KJIACCOM

OITIaCHOCTH BGHIGCTB&) .

Pexomennyembie 3HaueHus kodduimenta b Ha pacuerHsiii cpok (25 ner), B
3aBUCUMOCTH OT KJacca ONACHOCTH, IO3BOJSET MNPEIJIOKUTH CIEIYIOUIUE €ro

3HA4YEeHUS JIsl UCTIOJIb30BaHUs B ypaBHeHuH (10):

1-i kiaace — 2,40;

2 kaace — 1,31;
3 kiaacc — 1,00;
4 xaacc — 0,86.

He3zaBucumo ot knacca omacHocTd nmpu KoHueHTrpauuu Menbme ITJIK,

koadpdurment b=1,00.

IIpumep pemenus 3aaauu 1



JaHo: B mpou3BOACTBEHHOM MpoOIeCCe MCMHOIb3YETCS PACTBOPHUTEIb.
3arps3HEHHBIA BO3MyX MPOXOIUT MPEIBAPUTEIHHYIO OYMCTKY U BHIOpACKIBACTCS B
atMocdepy depe3 obmyro Tpyoy. Tpyda ycTaHOBIEHA CHAPYKH 3/IaHHUS.

JTAHO:

1.Tun pacTBopuTest — MeOEIBbHBIN (110 TOJIYOITY);

2.I1JIK,,, . — 0,09 mMr/m;

3. K, — 0,02 mr/m’;

4.Knacc omnacHOCTH pacTBOpUTENs — 3-1f;

5.Macca BeiOpacsiBaeMoro pactsopurens (M)- 30 mr/c;

6. Beicota Tpy0s! (H,,) — 23,0 M;

7. Anametp ycths TpyOsI (J1) — 200 Mm;

8.BepTukanbHasi COCTaBIISIONIasi CKOPOCTH BHIOpOCA MTAPOB PaCTBOPUTEIS U3
yCcThsi  TpYyOBI — 12 M/c;

9.Bricota 3manus (H,,) — 15 m;

10.Jnmuna 31anus (L) — 45 m.

TPEBYETCH OIIPEJEJINTD:

1.MakcumanpHyr0 KOHUEHTPALMIO APOB PACTBOPUTEIIS B IPU3EMHOM CJIOE
arMocdepst (Cm).

2.0nacHyro ckopocTh Berpa (VM), mpu KOTOPOM KOHIIEHTpalus MapoB
pacTBOPUTENIS B IPU3EMHOM CJ10€ OyZeT MaKCUMAaJIbHOM.

3.Puck BO3HMKHOBEHHMS HEMEMJIEHHBIX TOKCHYECKUX 3P(PEKTOB U PUCK
BO3HMKHOBEHHUSI XPOHUYECKHX 3a00J€BaHUN [JIs1 HACEJICHUS, IPOKUBAIOIIETO

BOJIM3U TIPEATPUSITHSL.

4.I[3TB PEeKOMCHAAIMN 110 YMCHBIICHHIO JKOJIOTHYCCKOIO pHUCKaA A

HaCCJICHUS.

Penienue



[To ycnoButo 3amauu BHIOPOCHI U3 UCTOYHUKA 3arpS3HEHHS] MOXKHO OTHECTH
K 3aTe€HeHHbIM (BBIOPOCHI ynamdrorcs Ha BeicoTy Hy, < 2,5 H,;, u nmomamaror B

a’pOAMHAMUYECKYIO 30HY).

1.Makcumanvnasn KOHuenmpauus epednblx eeuiecme 6 npuU3emMHOMm cjioe
Ha 3a600CKOil I’UIOMCIOKe npu 8b16p0ce 3ACPAZHAIOWIUX 6euiecme uepe3 HU3Kue

mpyosl HaxoauTes 1o Gpopmye (1) mpu.1:

C. - 0530-M -¢-E -k, ,[MZ/M3]
ﬂ .Wr ) Ha().
h - oTHOCHTEIBHEI KO3 (PUIIMEHT, KOTOPBIM MOXKHO pacCUUTaTh IO
3aBUCUMOCTH (2) mpuit. 1:

- H _ -H —

ho 0. _ 23-15 ~05
H,, 15

c - 0,530-30-11-0,59-115 032914 /1 °
0,2-12-15

2. Onacnasn CKopocmb eempa npu 3amMEHEHHbIX UCMOUYHUKAX eblﬁpoca

(Vm) onpenensercs no popmynam (3) u (4) npui.1:

v,=15-¢-3 Q :1,5-1,1-31/0’38 ~05-mlc
H,, 15

2 2
07D :%-12:0,38,M3/C

3. Ol(eHKa pPUcKa 603HUKHO6EHUA HEeMEONIeHHbIX MOKCUUECKUX

Ihhexmos.

BeposiTHOCTh TOKCHYECKOTO BO3JIEUCTBUS BeEIlIeCTBa 3 Kjacca OMaCHOCTH

onpenenarcs no ypaBHeHuto(7) mpui.l:

Prob = 2,35 + 3,73 Ig(C/II/IK,, )



Prob = 2,35 + 3,73 19(0,329/ 0,09) = - 0,25

[TepeBox Prob B Risk MosxeT ObITh OcymiecTBiieH mo tadu. I1.1.3.

T.xk. B Tabmuie HET MCKOMOro 3HaueHusi Prob mnpumenum wmeton
UHTEpIIOJISIHUK Onvokaiue 3HadeHus Prob -0,2 u -0,3 mna vHux Risk=0,421 u

0,382 COOTBCTCTBCHHO. CJIGIIOB&TCJIBHO 3HAYCHUC HCKOMOI'O PUCKa COCTaBHUT

0,421-0,382

Risk =0,382 — -2~ — =29
~0,2—(-0,3)

-(=0,25—(~0,3)) = 0,402

Jlist pacuera BEpOSTHOTO BPEMEHH HACTYIIEHUSI TOKCHYECKUX 3(P(EKTOB OT
HAaKOIUIECHHOW CyMMAapHOM 103kl IPU OLEHKe KpaTHOCTH mpesbimieHus [IJIK.

BOCToJIb3yemcs ypaBHenueM (10) mpur. 1:

b
C
IgT =1gT, —Ig| —=— | ,
J 9% g(H,Z]KJ

lg T=Ig 25 - Ig (0,0329/0,004)*°=1,40 - 0,92 = 0,48
T=10"®%=3 roaa

rae T — BeposATHOE BpeMsl HACTYIUICHUS TOKCHUECKOoro dPdekra;

T, =25 ner— pacuetHoe Bpems rapaHtupoBaHHoro (P < 0,05) orcyrcTBus

TOKCHYECKoro 3¢ dekra, Ha KOTOpoe pa3padaThIBaeTCss HOPMATHB;



C. — ocpenHeHHas KOHIEHTpAIMs BEIIECTBA B aTMOC(PEPHOM BO3IyXe

HACEJIEHHBIX MECT 3a OLIEHUBAEMbIil nepuo npuHumaercs pasnoi C,=0,1Cm;
C=0,1%0,329=0,0329 mr/m°
NAK, = 0,2*I1K....=0,2*0,02=0,004 MI/M° — FMTUEHHYECKHUi perjaMeHT;

b=1,0 — xoadduimenr wn3o03¢hEGHEeKTUBHOCTH IS BEIIECTB 3  Kjacca

OITIaCHOCTH.

4. B paccMarpuBaeMoOll CHTyallMd SKOJOTHYECKHI PHCK HEOIpaBIaHHO
BBICOK, TaK KaK Yy HaceJICHHs] MPUCYTCTBYET PUCK BO3HMKHOBEHHS HEMEIJIEHHBIX
TOKCUYECKHX 3(P(EKTOB U BpeMs HACTYIUICHHUS XPOHUYECKOIO TOKCHYECKOTO
apdekra 3HauMTenbHO MeHblie 25 ner. HeoOxonuMo nNpUHATH MeEphl 1O

YIIYUIIEHHUIO SKOJIOTMYECKON CUTYallUU.

PekoMenpganmu:  yCTaHOBUTH  JIONOJIHUTEIIBHYIHO  CHUCTEMY  OYHUCTKH;
MOJIEPHU3BUPOBATh  MPOU3BOJACTBO C TEM, 4YTOOBl  YMEHBIIUThH  Maccy
BBIOpachIBAGMOro BeIIeCTBa, Bce 3THM MepomnpHsaTHS MOTPEOYIOT JOCTATOYHO
OOJIBILIMX UHBECTUIIMI B MPOU3BOJICTBO, OJJHAKO B IAHHOM CJIydae MPUOPUTETHHIM

ABJIACTCA 3A0POBLC HACCIICHUA.

IpaxkTnyeckoe 3ansaTue Ne 6,7,8. Pacuernoe 3aganue Ne2. (6 yacos)

1. Ormpenenenue TTyONHBI 30HBI 3apXEHUS Yepe3 2 yaca Mocye aBapyu.

2. Onpenenenue nopaxatouiero aercreust AXOB.

3. Onpenenenune BpemeHu noaxoaa AXOB k noceneHuto, BpeMEH! MOJHOTO 3apasKeHHUs
MOCEJICHMS.

4. OnpeneneHye TUIOMAAM 30Hbl BOBMOYKHOTO 3apKEHUS U IO (HaKTUYECKOTO
3apaKeHUSI.

5. OnpeneneHne BUa 30HbI BO3MOYKHOTO 3apayKEHMUSI.

6. OmnpeneneHre BO3MOXKHOM TOTEPH JIFO/ICH.



OHp@I[@J'II/ITB pPasMEpPbI 30H 3apaAKCHHUA IIPU aBApUK HA XUMHYCCKU OIIACHOM

06T)CKT6, anBeI[meﬁ K pasrepmMeTu3aivii C€MKOCTHU C AKTHUBHBIM XHMHWYCCKU

ormacHbiM BemecTBOM (AXOB) U BO3MOXHBIE TIOTEPU CpPEAM HACEJICHUS,

OKa3aBIIETOCs B 30HE 3apaKeHHs. B pesynbrare pasrepMeTu3anyi BCE COICPIKUMOE

CMKOCTHU CB06OI[H0 BBIJIMJIOCH Ha ITOACTHJIAIOIIYIO ITIOBECPXHOCTD.

3amaHbl: TMO M KoJmuecTBO BeutMBLIErocss AXOB, MeTeoyciaoBUsi HA MOMEHT

aBapr, pPaCCTOAHHUC OT MCCTa aBapuH A0 ITOCCIICHU:A, IIPOTAKCHHOCTD ITOCCICHUSA

10 HAIPaBJICHUIO BeTpa. BeTep HarpaBiieH B CTOPOHY ITOCEIICHHUSI.

Tabnuma 2 - BapuaHThI 3a1a49H.

Ne AXOB KomuuectBo | Temnep| Ckopoc| Beprukansnal Pacctostnue ot| IIporsskeHHOCT
Bap (aBapwuiiHo- pasnuBIIerocs | arypa [Tb BETpa, s MeCTa aBapuu |b MOCEJICHUS 10
naH XUMHUYECKU P aBapuu  [BO31yxa,| V, M/C |yCTOMYUBOCTB| JIO TIOCEJICHHUS, | OCH BETpa, X

Ta oracHoe BELIECTBA, °c BO3/yXa X, M M

BEIIECTBO)
Qo, T
1 AMMmuak 40 20 1 WHBEPCHS 2000 1000
(u30TEepMUUECKOE
XPaHEHUE)
2 | Xnop 93 0 2 U30TEPMHUS 3000 1500
3 | Metun 52 20 3 MHBEPCHSI 2500 1800
MepKanTaH
4 | dopmanbierus 48 20 4 U30TEPMHUS 1500 2000
5 | CepHUCTBIi 86 0 1 HUHBEpCHS 2000 1000
QHTHJTPHT
6 | CepoBomopon 57 -20 2 HU30TEPMHUS 2500 1500
7 | Xnopumaxn 73 20 3 WHBEPCHUS 3000 1800
8 | TpumeTunamux 40 20 4 HU30TEePMUS 1500 2500




dopmanbaeruy 46 0 WHBEPCUS 2000 2000
®docren 87 20 HU30TEPMHUS 3000 1600
Metun 58 -20 WHBEPCHS 2500 1800
XJTOPUCTBIN
Xiop 90 -20 HU30TEePMUS 1500 1000
MeTtunamux 41 20 WHBEpCHUS 2000 1500
XnopuuaH 73 20 U30TEPMHUS 2500 1800
JumernnamMuH 40 20 UHBEPCHSI 3000 2000
AMMUak 40 0 HU30TEPMHUS 1500 1000
(M30TEepMUYECKOE
XpaHEeHHe)
Xnop 90 -20 MHBEPCHSI 2000 1500
Metun 50 20 HU30TEPMHUS 3000 1800
MepKarnTaH
dopmatbIeTH;I 45 0 WHBEPCHS 2500 2500
CepHucTslit 80 20 U30TEPMHUS 1500 2000
QHTUIPU]T

Omnpenenenue pa3mMepoB 30H 3apa:kenusi npu apapusix Ha XOO u Tpancnopre

[11]

OO01Me moJIoKeHus




Metonuka pacrpoctpansiercs Ha ciydail BeiOpoca AXOB B armocdepy B
ra3o00pa3HOM, TapoOOPa3HOM MM a3PO30JIHHOM COCTOSTHHUH.

Macmta6bsl 3apaxenuss AXOB B 3aBUCUMOCTH OT UX (U3UYECKUX CBOWCTB U

arperaTHoOro COCTOSTHUSI PACCUMTHIBAIOTCS IO MIEPBUYHOMY U BTOPUYHOMY O0JIaKy,
HaIpuMep:
- JUISl CKUKEHHBIX Ta30B — OTIEIBHO MO MEPBUYHOMY M BTOPUUYHOMY OOJIaKy;
- aud  CXKaThlX  Ta3oB  —  TOJBKO 1O  MEPBHYHOMY  OOJaKy;
- JUI1 SIAOBUTBHIX JKHUJIKOCTEH, C TEMIIEPATYpOHM KHUIEHUS BBIIIE TEMIIEPATYPbI
OKpYXaIOILIEN Cpe/ibl — TOJIBKO MO BTOPUYHOMY OOJIAKY.

Emxoctn, comepxkamme AXOB, mpu aBapusix pa3pylIarOTCs MOJHOCTBIO.
Tonmuna cinos xugakoctd AXOB (h), pasnuBiielics cBOOOIHO Ha MOACTHIIAIOINIYIO
MTOBEPXHOCTh, IpuHUMaeTcs h = 0,05 m 110 BceM TIIOIaan pasivBa.

AXOB - 9310 XUMHUYECKOE BEILECTBO, IPUMEHSAEMOE B
HApOJIOXO3SIICTBEHHBIX IIEJISX, KOTOpPO€ TMpPH BBUIMBE WU BBIOPOCE MOXKET
IMPUBOAUTH K 3aPAXKEHUIO BO3/IyXa € MOPAKAIOIIUMH KOHIICHTPALUSAMH.

3ona 3apaxenuss AXOB — tepputopus, 3apaxx€éHnas AXOB B omacHbIX
IS )KA3HHU JIFOJEH Mpeienax.

Ilon mnporHo3upoBanumeM wmacmTaba 3apaxenus AXOB moHumaetcs
onpeesIeHre TIyONHBI M TUIOIIAAU 30HbI 3apakeHnst AXOB.

Ilox aBapmell moHMMAaeTcss HapyLICHHE TEXHOJOTHMYECKHUX ITPOLIECCOB HA
IPOU3BOJCTBE,  MOBPEKICHUE  TPyOONpPOBOJAOB,  EMKOCTEH,  XpaHWJIMIL,
TPAHCHOPTHBIX CPEJCTB MPU OCYIIECTBICHUH MEPEBO30K U T.I., MPUBOMASIINE K
BbIOpocy AXOB B atmocdepy B KoaMuecTBaX, MPEACTABISIIONIMX OMNACHOCTh
MacCOBOT'O OPAKEHUS JIFOJIEH U dKUBOTHBIX.

Ilox pa3pymieHneM XHMHMYECKH OMACHOr0 00BbEKTAa CJeayeT NMOHUMAaTh
€ro COCTOSIHUE B Pe3yJibTaTe KaracTpod M CTUXWUHUHBIX OCACTBUH, MPUBEINIUX K
MOJIHOM pasrepMeTu3alu BCEX €EMKOCTEM M HApyLIEHUIO TEXHOJIOTMYECKUX

KOMMYHHKALUH.



XUMHYECKH ONACHBIA 00bEKT HAPOAHOIO XO3fIiicTBA — OOBEKT, MpH
aBapud KOTOPOr0 WM pa3pylIEeHUH KOTOPOTO MOTYT MPOU30HMTH MaCCOBBIE
MOpaXEHUS JII0JIEW, KUBOTHBIX U pacTeHuid AXOB.

IlepBuunoe o6aako — ob6mako AXOB, oOpasyromieecss B pe3yibTaTe
MrHoBeHHOro (1 — 3 MuH.) nmepexona B atMoc(hepy 4acTh COAECPKUMOTo EMKOCTHU
AXOB npu €€ pazpylIeHUH.

Bropuunoe o0aako — oOmako AXOB, oOpa3zyioiieecss B pe3yibTare
VCIIAPEHHUS] PA3IUBILErOCS BEIIECTBA C MOJACTHIAIONIEH TOBEPXHOCTH.

IloporoBasi TOKCOH03a — WHTAISIMOHHAS TOKCOA03a, BBI3bIBAIOIAS
HayaJbHbIE CUMIITOMBI ITOPAKEHUS.

Ilox »>xBuBajeHTHBIM KkoaudecTBoM AXOB 1oHumaercs Takoe
KOJIMYECTBO XJIOpa, MacIITad 3apa’keHHs] KOTOPBIM MPU WHBEPCUU SKBUBAJICHTEH
MaciTaby 3apa)keHus NP JaHHOW CTENEHU BEPTUKAIILHON YCTOMYUBOCTH BO3/TyXa
KOJMYECTBOM JIAaHHOTO BEIIECTBA, IMEPEIICIUM B TMEPBUYHOE (BTOPUYHOE)
o0Jaxo.

Inomans 30HbI  (pakTHdyeckoro 3apaxkenuss AXOB — momans
TeppuTOopuH, 3apaxEéHHON AXOB B OmacHBIX 15 )KU3HU KOHLEHTPALHSIX.

Ilnomanb 30HbI BO3MOKHOTO 3apaxkeHus AXOB — miomaas TeppuTopuH,
B Openenax KOTOPOM IO  BO3JACKHCTBUEM  HANPABICHHUS BETpa MOXKET
nepemeniatbes ooaako AXOB.

IIporno3upoBanue riryOnHbI 30H 3apa:xennss AXOB

Pacuér riyOun 30HBI 3apaxkeHuss AXOB Beaércs ¢ MOMOIIBIO JaHHBIX,
npuBe¢HHBIX B Tabmunax [1-2.2, [1-2.4, 11-2.5, 11-2.6.

3HaueHue TITYOMHBI 30HBI 3apa)KEHUs MPHU aBapUIHOM BBIOpoce (pasiuBe)
AXOB omnpenensercs mno Ttabmumam I[1-2.4 u I1-2.5 B 3aBUCHUMOCTH OT
KOJIMYECTBEHHBIX XapaKTEPUCTUK BHIOPOCA U CKOPOCTH BETPA.

OnpedeﬂeHue KOJIUYECMBEHHbIX XapaKkmepucmukx 8bl6DOCa AXOB

KonuyectBennsie  xapaktepuctuku BbiOpoca AXOB gns  pacuéra

MacmTadboB 3apaKCHUA OIIPCACIIATOTCA 110 X SKBUBAJICHTHBIM 3HAYCHHAM.



DKBUBAJICHTHOE KOJMYECTBO BEIIECTBA MO MEPBUYHOMY OOJaKy (TOHHBI)
orpeaensiercs no GopMmyiie:

Q31 = Kl*K3*K5*K7*QO (11)

rae: Qp — KOJIMYECTBO BHIOPOIIEHHOTO (pa3IMBIIETOCs ) PU aBapUHU BEILIECTBA, T;
K; — ko3 dunuent, 3apucsmmii ot ycnoBuit xpanenust AXOB, ta6un. [1-2.5;

K; — koad¢uinmeHt, paBHBI OTHOIIEHHIO MOPOTOBOM TOKCOAO3BI XJIOpa K
oporoBoit Tokco03e apyroro AXOB (ta6:mn.I1-2.5);

Ks — xoadduument, yduThIBarOUMil CTENEHb BEPTUKAIBHONW YCTOMYMBOCTH
BO3/1yXa, IPUHUMAETCS PAaBHBIM AJIs1 HHBepcuu 1, nist uzorepmuu 0,23;

K7 — ko3¢ duniuent, yunteiBaromuii Buusinue t Bo3ayxa, taosm. I1-2.5.

Onpe()eﬂeﬁue IK6UBATIEHIMHO20 KoJlu4vecmea eeuiecmea no 6mopuiHomy 06]2617(')/.

ODKBHUBaJCHTHOE KOJIM4YCCTBO BCIICCTBA I10 BTOPUYIHOMY 06J1a1<y

paccuuThIBaeTCs 1Mo hopmylie:

| )
O = (1=K - Ky - Ky Ky K K K= (12)

rae: K, — xoadduiment, 3aBucsamuii or puznko-xumudeckux cBoictB AXOB
(tabmn. I1-2.5); K4 — ko puiMeHT, yIuThIBatomui CKOpocTh BeTpa (Taod. I1-2.6);
Ks — k03P punimeHT, 3aBUCSIINNA OT BPEMEHH, MPOILIEAIIEro MNOciae Havyajla aBapuu
N.

3nauenne kodddumnuenta Kg onpenensercs mocime pacuéra mMpoaoHKUTSIBHOCTH
ucnapenus Bemiectsa T popmyna (18):

. [N muN<T;,
Aﬁ T 08 -
\_T mpit N =T,

IIpu T< I uaca, Ks npunumaemcs onsa 1 uaca.

d — mrorHocts AXOB, 1/M° (Ta6u1. I11-2.5); h — Tommuna ciost AXOB, M.

Pacuém ZJZV6MHbl 30HbI 3apasHcerusl npu asapuu Had XuMudecKku onacHom o0bvekme

Pacuét rimyOuHbI 30H 3apaxxeHusi IEpBUYHBIM (BTOpUYHBIM) obsakoM AXOB
IPU aBapUsIX HA TEXHOJOTMYECKUX EMKOCTSIX M JKEJIE3HOJOPOXKHBIX LIMCTEPHAX

BeaéTcs ¢ nmomoruisro tao. [1-2.4 u I[1-2.5.



B ta6un. [1-2.4 npuBeneHsl MakCUMalbHbIE 3HAUYEHUS TITyOUH 30H 3apakeHus
nepBUYHBIM [’y WM BTOpUYHBIM oOnakoM I',., ompenensiemMple B 3aBUCUMOCTH OT
HKBUBAJIEHTHOI'O KOJMYECTBA BEIIECTBA (€r0 pacuéT MPOBOAMUTCA COIJIAcHO M. 1.2.)
U ckopoctu Berpa. IlonHas rimyOuHa 30HBI 3apaxeHus I (kM), oOycioBIeHHas

BO3JIEUCTBUEM TNEPBUYHOrO W BTOpuuyHOro obsaka AXOB, omnpenensercs mno
bopmyie:
_ Tl
['=1"+ 0,5 I (13)

rue: I'' - MmakcumanbHoe 3Havenne u3 [ 1uly, kMm;
" - MuHNMasBHOE 3HAYCHME U3 I''ul,, km;
[TonyuenHoe 3HaueHue I’ cpaBHUBAETCS C MPEAEIbHO BO3MOXKHBIM 3HAUCHHEM
NIyOMHBI TIepeHoca BO3AyIIHbIX Macc [, onpeaensieMbiM 1o hopmyiie:
I'=N*v (14)
rae: N — BpeMs OT Hayaja aBapuu, 4;
V — ckopocTh mnepeHoca nepennero ¢pponta AXOB npu maHHBIX CTENEHU
YCTOMUYMBOCTH BO3/yXa M CKOPOCTH BeTpa, km/4 (Tab:m. I1-2.2).
3a OKOHYATEJBbHYI0 PACUYETHYIO IVIyOMHY 30HbI 3apaKCHUSI IPUHUMAETCS

MeHbIllee M3 2-X CPaBHHBAaeMbIX Mexay coboit 3Hauenuit ( ' m I ),

omnpenensieMbix o opmynam 13 u 14,

Onpeneneﬂne IVIOIIAAU 30HbI 3aPaKCHUA

[Inomane 30HBI BO3MOXKHOrO 3apaxkeHus obOmakom AXOB omnpenensercs Mo

dbopmye:

2,
rac: SB — IJ10IaJb 30HbI BO3MOKHOI'O 3apaKCHUA, KM

[' — rmyOuHa 30HBI BOBMOXXHOTO 3apa)KeHUS, KM;

¢

— YIJIOBBIE pa3Mepbl 30HbI BOBMOXKHOTO 3apakeHus, rpai. (taom. 1-2.1).

Tabnuna I1-2.1 YrioBble pa3mepsl 30HbI BO3MO:KHOTO 3apaxenusa AXOB B

3aBHCHUMOCTH OT CKOPOCTH BeTpa V.



V, M/c <0,5 0.6-1 1,1'2 >2

. 360 180 90 45

2
[1no1mans 30H6I PAKTUYECKOTO 3apaxeHusi S B KM~ pacCUMTHIBAETCS 10 (hopMyJIe:

« 1 2 a70,2
18@ — ]\.8 ‘F .\ (16)

rae: Kg — xoadduiment, 3aBucSIImUi OT CTETIEHW BEPTUKAIBHOW YCTOWYMBOCTU
Bo3ayxa, mpuHuMaetcs paBHbIM: 0,081 - npu unBepcun, 0,133 - npu uzorepmum;
N — Bpems1, mpouIelee Mocie Hayaia aBapym, 4.

Onpenenenue BpeMeHH mnoaxoga obgaka AXOB Kk mocejleHHI0 U
MPOAOJ/LKUTEIbHOCTH Mopaxawuero aeicreuss AXOB

Bpemsa nooxooa obnaka AXOB k 3aJaHHOMY OOBEKTY 3aBHCUT OT CKOPOCTH

IICPCHOCA o0Oaka BO3AYIIHBIM ITIOTOKOM H OIIPCACIIACTCA I10 (1)OpMYJ'I€I

¥ (17)
riae. X— PaCCTOAHUC OT UCTOYHHUKA 3apaKCHUA 0 3aJaHHOI'O O6"beKTa, KM,

V — CKOPOCTh TiepeHoca nepeanero ¢pponrta oodimaka AXOB, km/4 (Tabm. I1-2.2).

Tabmuna [1-2.2 Ckopocth mnepeHoca mnepeanero ¢gponra odiaka AXOB B

3aBHCHMOCTH OT CKOPOCTH BeTpa.

CkopocTb BeTpa, M/c 1 2 3 4 5 6

HHBCPCUA

CxopocTs TiepeHoca, Km/a 5 10] 16| 21

NU30TEPMHUS

6 12| 18] 24| 29| 35

Ilpooonsicumenvnocmo  nopasxicarwouwezo oeiicmeuss AXOB  onpenensercs

BPEMEHEM €r0 UCMAPEHUs C TUIOLIAAHN pasJiiBa.
Bpems wucnapennss AXOB ¢ miomanu pasnuBa (B 4dacax) ONpenessieTcss o

dbopmyre:




_ hd
BEE gy
rae: h — ronmmmua cinost AXOB, Mm;

d — yaenbHas Macca AXOB, 1/m° (Ta6u. I1-2.5);

K;, K4, K; — xoaddunmentsr (cm. pasgen «lIpornosupoBaHue riayOWHBI 30H

3apaxxenust AXOBy).

OmnpenesieHne BO3MOKHBIX MOTEPD JIIO/AEIH

Tab6nuna I1-2.3 Bo3moxHbie oTepu padbouux, ciyxamux u Hacenenus ot AXOB,

%.

YcnoBus bes O6ecrieyeHHOCTh TPOTUBOTa3aMu, %o

JHAXOXKICHUS HpOTI/IBOFa3OB 20 30 40 50 60 70 80 90 100
ITro e

OTKpbITO 90-100 75| 65 58| 50| 40| 35| 25| 18 10

B mpocreiimux
YKPBITHSX, 50 40| 35| 30| 27| 22| 18| 18 9 4

3 TaHnsIX

[Ipumeuanne. CTpyKTypa NOTEPH JIIOAEN B O4are MOpPaXeHUs: JETKas CTEIEHb —

25%, cpennsis crenenb — 40%, co cMepTeabHbIM Hexoa0M — 35%.

Tabnuna I1-2.4 I'myGunHb! 30H Bo3MOKHOTO 3apaxkeHuss AXOB, kM.

Cxopoct [9xBuBasieHTHOE KomudecTBo Q, AXOB

b Berpa,| 0,01 0,00 0,1 05|11 |3 |5 10 |20 |30 |50 |70 | 100§ 300] 500} 100
M/C 1 |5 0

1 0,3 0,8 1,2 3,1} 4,7] 9,1f 12,5] 19,2| 29,5| 38,1| 52,6] 65,2| 81,9] 166 | 231 | 363
8 P B 6 B B B 0 6 3 U 3 1

2 0,2| 0,5] 0,8] 1,9| 2,8] 5,3| 7,20] 10,8] 16,4] 21,0| 28,7} 35,3] 44,0f 87,7 121| 189
6 19 B 2 B P 3 4 2 3 S) 9 9

3 0,2 0,4 0,6/ 1,5 2,1} 3,9| 5,34| 7,98] 11,9] 15,1] 20,5] 25,5] 31,3| 61,4 84,5 130




2 18 3 |7 |9 4 8 9 1 0 7 0

4 0,11 0,4 0,5} 1,3| 1,8] 3,2| 4,36| 6,46| 9,62| 12,1| 16,4] 20,0] 24,8] 48,1} 65,9] 101
0 |2 3 I8 1B 8 3 S) 0 8 2

5 0,11 0,3} 0,5} 1,1} 1,6| 2,9} 3,75| 5,53| 8,19| 10,3| 13,8] 16,8] 20,8 40,1} 54,6{ 83,6
7 18 O B [1 3 8 9 2 1 U 0

6 0,1} 0,3] 0,4] 1,0 1,5| 2,6| 3,43| 4,88| 7,20] 9,06| 12,1} 14,7| 18,1} 34,6/ 47,0} 71,7
> K 9O I3 6 4 9 3 7 9 0

Tab6nuna I1-2.5 Xapakrepuctuku AXOB u BcomoratenbHble KOd()PUITUEHTHI 115

OIpeeNeHus TITyOUH 30H 3apaKEHUs.

HaumenoBanue | IInotHOCTB t [ToporoB [3Hauenus BCIIOMOTaTeIbHBIX|
INoNoJAXOB AXOB, T/M°  [kunenus s K03 purmeHToB
°C TOKCO/034a,
ras K— K1 | K2 | K3 | K7 (ra3/xuakoctb)
IMT-MUH/JT
Th
I I oI pord (o1
- = 0°CJ20°C40°C
10°CJ20°C
112 3 4 5 6 7 8 9 10 | 11 | 12] 13 | 14
AmmMmuak
1 M30TEPMHUYECKO | - 0,68 -33,42 | 15 0,01} 0,021 0,04] O 1 111 1
€ XpaHEeHHe 1 5 09 |1 1 |1 1
Bomnopon 0,0035 | 1,64 -62,47 | 0,2** 0,17} 0,05 0,85 0,31 0,51 0,11 1,2
2  |MBIIIBLIKOBUCTHIM 4 7 1 1 B 1 1
1
3 | Aumerunamun | 0,0020 | 0,68] 6,9 1,2* 0,06 0,041 0510 0 011 2,5
0 1 0,1 10,3 0,81 1
4 | Metunmamun 0,0014 | 0,69 -6,5 1,2* 0,131 0,031 0510 0 0,11 2,5
9 4 03 107 6 11 1




1
5 | Merun 0,0023 | 0,98 -23,76 | 10,8** 0,12 0,04/ 0,050 10,110,121 |15
X JTOPUCTBIN A 05 11 6 |1 1
1
6 | Merunmepkarnra| - 0,86] 5,95 1,7%* 0,06] 0,04{ 0,35] 0 0 |01 2,4
H 0,1 103 0,81 1
7 | CepHucTslii 0,0029 | 1,46] -10,1 1,8 0,111 0,041 0,330 |0 |0,|11 |17
QHTHPUT 02 05 B 11 1
1
8 | CepoBomopon 0,0015 | 0,96] -60,35 | 16,1 0,27] 0,041 0,361 0,31 0510,11 |12
A 1 1 8 |1 1
1
9 | TpumermnamuH | - 0,67] 2,9 6* 0,071 0,041 0,1 10 0 011 2,2
0,1 0,4 1091 1
10 | ®opmanbuerun | - 0,81} -19,0 0,6* 0,191 0,031 1,010 |10 0,112 |15
4 04 1 5 |1 1
1
11 | ®ocren 0,0035 | 1,43| 8,2 0,6 0,050,060 1,010 |0 |0 |1 |27
0,1 10,3 10,71 1
12 | Xnop 0,0032 | 1,55 -34,1 0,6 0,18/ 0,051 1,010 10310,11 (14
09 1 6 |1 1
1
13 | Xnopruan 0,0021 | 1,22] 12,6 0,75 0,04{ 0,04/ 0,800 |0 |O |1 |39
0 0 0,6 |1 1
[Ipumeuanus.

1. B rpadax 10-14 B uncnurene 3HaueHus K; — 1y nepBuyHOro odiaka, B

SHaAMCHATCJIC — IJIs1 BTOPUYHOTO.




Tabmuua I1-2.6 Onpedenenue 3nauenusn kosgh. K, B 3aBUCHMOCTH OT CKOPOCTH

BETpA.

CKOpOCTB BETpa, M/C 1 2 3 4 5 6

K, 1 133 | 167 | 2.0 2.34 | 2.67

IHopsinok HaHeceHUA 30H 3apaKeHUN HA Tonorpadguyeckue KapThl U CXeMbI
30Ha BO3MOXKHOTO 3apaxkeHusi ooakoM AXOB Ha kaprax (cxemax) orpaHuyeHa
OKPYXHOCTBIO, IOJIyOKPYKHOCTBIO UJIM CEKTOPOM, UMEIOIIUM YTIIOBBIE pa3MEPHI (P
U panuyc I', paBHbIU TiyOuHe 3apaxeHus ['. YTiioBbie pa3Mepbl B 3aBUCUMOCTH OT
CKOpPOCTH BE€Tpa IO IPOrHO3y NOTrOoAbl NpHUBEAECHBI B pasuene 3. LleHTp
OKPYXHOCTH, TMOJYOKPY’)KHOCTH WJIH CEKTOpa COBMNAJA€T € HCTOYHHUKOM
3apaxeHus. 30Ha (DaKTUUECKOro 3apakeHWs, HMeronias ¢(opMy 3IUIMIICA,
HaxXOJUTCS B 30HY BO3MOXXHOT'O 3apa)K€HUs BBUJY BO3MOXHBIX IE€PEMEIICHUN
obnaka AXOB nmnoa BO3AeHCTBHEM  W3MEHEHWI  HAmpaBlieHUWs  BETpa.
dukcupoBaHHOE N300paKEHNE 30HBI (DAKTUYECKOTO 3apaKECHUSI Ha KapThl (CXEMBbI)
HE HAaHOCUTCS.

Ha Tomorpadguueckux Kkaprax ¢ cXeMax 30Ha

BO3MOYKHOTO 3apakK€HUsI UMEET BUL:

a) MpU CKOPOCTH BETpa MO MPOTrHO3y MeHblie 0,5 m/c

30Ha 3apaXX€HUsT UMeEeT BHUJ OKpyxHocTH, T. O

COOTBETCTBYET MCTOYHHUKY 3apaxkeHus, ¢ = 360 °,

paanyc OKpyKHOCTH paBeH I

1 0) mpu ckopocTh BeTpa o mporHody ot 0,6 g0 1 m/c

30Ha 3apak€HUs HMMEET BHUJ MOIYOKpyXHOCTH, T. O

COOTBETCTBYET HUCTOYHUKY 3apaxkeHus, ¢ = 180 ©,

pagnyc  OKpyxkHoctH paBeH I.  buccekrpuca
MOJIyOKPYKHOCTH COBMAJaeT C OChIO cliefja o0Jjaka u

OPUEHTHPOBAaHA MO HAIIPABJIEHUIO BETpa:



HATIPABNIEHHE
BeTpa

B) MpH CKOPOCTH BETpa IO MPOrHosy Oosbiie 1 m/c
30Ha 3apaXXeHUs HMeeT BUJ Ccektopa, T. O
COOTBETCTBYET HMCTOYHMKY 3apaK€HUS, PaguyC paBeH
I'. buccektpuca cextopa COBINAAaeT C OCBIKO cieaa

o0iaka u OPUCHTHUPOBAHA II0 HAIIPABJICHUIO BCTPaA.

| 90° TpI CKOPOCTII BeTpa TIo TPOrHo3Y 0T 1,1 10 2 /e

|‘ 45° mpit CKOPOCTI BeTpa TIO TPOTHO3Y OOTIBIIE 2 M/C

IIpumep pemieHus 3agauu 2.

OHpGI[eJ]I/ITI) PasMCpPLI 30H 3apaXCHUA IIPpU aBapHH Ha XHUMHWYCCKHU OITACHOM

O6T:CKT€, anBez[meﬁ K pasrepmMeTu3alvii C€MKOCTH C AaKTHMBHBIM XHMHWYCCKU

ormacHbIM BemecTBOM (AXOB) U BO3MOXHBIE TOTEPU CpPEAM HACEJICHUS,

OKa3aBIICT'OCA B 30HC 3apa’KCHUA. B PE3YILTATC PA3rCPMCTU3AITHHU BCE COACPIKNMOC

CMKOCTHU CBO6OI[HO BBUIMJIOCH Ha IMMOACTUIIAIOIIYIO ITOBEPXHOCTD.

JAHO:

1. Tunm AXOB - B0oJI0pO/T MBIIITBSIKOBUCTBI;

2. xommuectBo AXOB, Q=60 T;

3 .MCTCOYCJIOBH HA MOMCHT aBapHu:

- CKOpOCTB BeTpa 2 M/c,

- UHBEPCHS,

- TeMIIepaTypa BO3ayxa 0°C;

4.paccTosiHME OT MeCTa aBapuu J10 rmoceneHus (X) — 2500 m

1
5.POTSKEHHOCTH TIOCEICHHS 110 ocu BeTpa (X°) — 2000 M.

Hanpasiienue BeTpa B CTOPOHY MOCEICHHUS.



TPEBYETCS OITPEAEJINTS:

1. I'myOuHy 30HBI 3apaXkeHus 4epe3 2 yaca 1ocjie aBapui.

2. [IpopomxuTenbHOCT TOpakaroniero aecteust AXOB.

3. Bpems nogxona AXOB k noceneHuto, BpeMs MOJIHOTO 3apayKeHUS TOCETICHUS.

4, HJ'IOHIaI[B 30HbBI BO3MOJKHOI'O 3dpaKCHHUS MW IUIOIIAAb 30HBbI q)aKTI/ILIeCKOI‘O

3apaxeHusl.
5. Buj 30HbI BO3MOKHOTO 3apayKEHUSI.
6. Bo3aMOXHBIE IOTEPH JTHOJICH.
Pemenue.

1.9kBHBaJIeCHTHOEe KOJMYECTBO BelleCTBA IO MEPBUYHOMY 00JIaKy

(TonHsl) onpenenasiercst mo gopmy.ie (11):
Q.1 =K Ky Ks K7 Qo,

riae: Qo — KOJTUYECTBO BRIOPOIIEHHOTO (Pa3IuBIIETrocs) MpU aBapuu BemecTsa, 60

T:

b

K; — xoaddunment, 3aBucsimmii ot ycnoBuit xpanenusi AXOB onpenensiercss 1o

tabm. [1-2.5; nms MembskoBuctoro Bogopoaa K;=0,17;

K; — koadduinreHTt, paBHBIM OTHOIICHHWIO TMOPOTOBOM TOKCOMO3bI XJoOpa K
noporoBoi Tokcoao3e apyroro AXOB miist Bojoposia Melibsikopuctoro K;=0,857

(tabu. I1-2.5);

Ks — ko>pduiuueHt, y4uTHIBAIONIMI CTENEHb BEPTUKAIBHOM YCTOMYMBOCTH

BO3/1yxa, npuHuMaetcs it uaBepcuun Ks = 1;

K7 — xoaddunment, yuuTbiBalonMil BIMSIHUE TeMmIepaTrypbl Bo3ayxa (tadm. II-

2.5), mpu temmeparype 0°C st ncenenyemoro AXOB K; = 0,8;



Q,; =0,17*0,857*1*0,8 *60= 6,993 m

2. DJKBHBAJICHTHOE KOJIMYECTBO BelleCTBA MO0 BTOPUYHOMY 00J1aKy

paccunThiBaeTcs no gpopmyJe (12):

Oy
h-d ’

Qsz = (:I—KL)‘Kz 'Ka ’K4 ’Ks ’Kﬁ [\7

rae: K; — koaddumuent, 3aBucsmmii oT puznko-xumudeckux cBorictB AXOB

(tabu. I1-2.5) ns Bogopoaa MelbsikoBuctoro K,=0,054,

K4 — xoadunmenT, yunteiBaromuii ckopocts Berpa (tadu. 11-2.6) npu ckopoctn

Betpa 2 M/c K4=1,33;

Kg — k03 puniuenT, 3aBucAmuil OT BpEMEHH, MPOILIEIIIEro MOCIe Hayala aBapuu

N.

3HaUyeHHUE KOB(i)(l)I/II_[I/IGHTa Ke OIIpCACIIACTCA IIOCIIC pacqéTa IMPpOAOJIZKUTCIIbHOCTHU

ucnapenus Bemiectsa T hopmyna (18) :

_ hd
B K K

riae: h — rommuna ciost AXOB, mist cBo6oanoro posnusa h =0,05 wm;

d — mrotHocTe AXOB, /M (tabm. I1-2.5), d = 1,64 /™

T = (1,64*0,05)/(0,054*1,33*1)=1,14 uac.

. _|N"*mpu N<T,
K= 0,8 .
| 7% mpu N = T,

Ipu T< I uaca, Ks npunumaemcs ona 1 yaca.

[Tockonbky N> T 10 Kg=T 08 — 1,140’8 =111



Q»=(1-0,17)*0,054*0,857*1,33*1*1,11*1*60/(1,64*0,05) = 41,5 m

3.0npeaensieM riiy0OuHy 30H 3apaskeHUsl MePBUYHBIM 00J1aKkoM 110 Tabmuie [1-

2.4 pu cxkopoctH Betpa 2 m/c u Q,; = 6,993 m

ITockonbky B Tabnuie HeT 3HadeHUd Q,; = 6,993 T, HcHoiib3yeM METOJ

WHTEPIOJIAINH, I YeT0 HaXoauM Oymmkaimme 3HadeHus ['; k. Q,; = 8,64 km
OroI'"1=7,2 xm nna Q, 51 =5 m
I'"1=10,83 km mag Q ",; = 10m,

Hckomoe 3naucHue I'; = 7,2+%(6,993—5) = 8,64 km

4.0mnpenensieM rJ1y0OMHY 30HbI 3apa:;KeHUs] BTOPUYHBIM 00J1aKOM TI0 Ta0IuIle
[1-2.4 mna Q,, = 41,5 m nnsa ckopoctu Berpa 2 M/c. Takke HCIONIB3yeM METO

HHTCPIIOJIALNHA.

Hckomoe 3naucHue I, = 21.02+%(41.5—30) =29,77 km

[Tonnast rmy6una 30HBI 3apaxkeHus I (km), 0OycCIOBIIGHHas BO3JACHUCTBUEM

NEePBUYHOTO U BTOpU4HOro oomnaka AXOB, onpenensercs 1o BhIPaKEHUIO:
[=T"+0,5T" =2545+0,5% 8,64 = 25,9 xm,
rjae: I'' - MakcuMasIbHOE 3HAUECHME U3 I'nl,.

HOHY‘IGHHOC 3HaueHue I CpaBHUBACTCA C MPCACIbHO BO3MOXXHBIM 3HAYCHHUCM

rIIyOWHBI TIepeHOCca BO3AYIIHBIX Macc [, onpenensieMbim 1o popmyie:

I'=N*v

rae: N — Bpems oT Hayana aBapuu, N = 2u;



V — ckopocTh mepeHoca mepennero ¢pornta AXOB mnpu maHHBIX CTENEeHU
YCTOHYMBOCTH BO3AyXa(MHBEpPCHS) W CKopocTH Betpa 2 wm/c (tadum. I1-1.2), v

=10xMm/4.

['=2*10=20 km
32 OKOHYATEIbHYIO pacu€THyI0 TJyOMHY 30HBI 3apaXE€HUS MPUHUMAETCA
MeHbllIee U3 2-X CPaBHUBAEMBIX MEXy coOoi 3HaueHui [ u ', OkoHuaTenbHas

IIIyOrHA 30HBI 3apakeHus 20 KM.

2
5. Ilnomaab 30HbI BO3MOKHOIO 3apa:keHusi (Sp, KM°) IEpPBHYHBIM

(BTOpuuHBIM) 00;1aK0M AXOB onpenensercs o ¢popmyie (15):
S, = 8,72*10***p =8.72*10° *20*%90 =331,9 kn*

rac: ¢ — YIJIOBBIC pasMCpPbl 30HbBI BO3MOKHOI'O 3apaXCHHA B 3aBHUCHUMOCTH OT

CKOpOCTH BeTpa, rpaj. (tadi.I1-2.1).

2
6. Ilmomaab 30HbI hakTHYECKOTO0 3apaskeHus (Sp B KM~ ) paCCUUTHIBACTCS T10

dbopmyie (16):
Sy = Kg*I'**N°?=0,081*20°*2%* =37,2 xm’

rae: Kg — koagpuuumenT, 3aBUCAIIUNA OT CTENIEHU BEPTUKAIBHON YCTONYMBOCTH

Bo3ayxa, npuaumMaercs Kg =0,081 npu nasepcuu;
N — Bpemsi, mpouieaiiee nocie Hayaia aBapuu, N =2 4.

7.Bpems nmoaxona odsaka AXOB k nocejieHu10 u omnpezensercs o ¢opmyse
a7):

t=x/v=25/10=0,254
rjae: X — pacCcTOsTHUE OT UCTOYHUKA 3apa)KEHUS JI0 MOCETICHUS, KM;
V — CKOpPOCTh TiepeHoca nepeanero gponra ooinaka AXOB, kM/u.

1
Bpewmst monHoro 3apaxkenus noceneHus () onpenensieTcs Mo BhIPAKEHUIO :



t'=(x+x) /v=(25+2)/10=0,45u

8. OnpeaesnM B 30HBI BO3MOKHOI0 3apaxkenusi. [Ipu ckopoctu BeTpa 2 M/cC

U YTJIOBBIX pazmepoB ¢ =90 °, pamuyc F =1 =20 KM ¥ UMeeT CAEAYIONIUN BU:

HATIABIIEHHE
BeTpa

9. Bo3Mo:kHBbIe OTEPH JIIO/Ael ompeiessieM B COOTBETCTBUH ¢ Tab.I1-2.3

Tabmuua [12.3  Bo3MoxHbIe TOTEPU pabOUUX, CIyKAIIUX U HACEIECHHS OT

AXOB, %.
VCIIOBHS HAXOXKICHUS bes O0ecrie4eHHOCTh IPOTUBOTA3aMu, %o
SO nporuBoraszos| 20| 30| 40| 50| 60| 70| 80| 90 100
OTKpBITO 90-100 75| 65| 58| 50| 40| 35| 25| 18 10
B MPOCTEHIINX| 50 40| 35| 30| 27| 22| 18| 18 9 4

[YKPBITHAX, 3JaHUAX

[Ipumeuanne. CTpyKTypa HOTEPH JIFOACH B O4are MOpa)XeHUs: JIETKask CTEIEHb —

25%, cpennss crenenb — 40%, co cMepTeabHbIM Hex0a0M — 35%.




B KoOHIIe 0OCBOEHUs Kypca IPOBOJUTCS 3a4eT.

Bonpochl K H'TOrOBOMYy KOHTPOJTIO

1. Texnocdepa. Texuuka. TexHuueckas cuctemMa. TexXHOIOTHS.

2. XapaKTepucTHKa OMacHOCTU U 6e3onacHocTU. [1oporoBelil ypoBeHb OMACHOCTH.
[Toka3zaTenn Ge3omnacHOCTU. MeToIbl OBBIIIEHUS O0€30MTaCHOCTH TEXHHUYECKUX
CUCTEM U TEXHOJOTUYECKUX MPOLIECCOB.

AJTOPUTM pa3BUTHA ONACHOCTH. MeToabl 0OHAPYKEHHSI ONTAaCHOCTEH.
AKCHOMBI O IOTEHIIUATBHOI OMACHOCTH TEXHUYECKON CUCTEMBI.

Takconomus onacHocreu. [IpuMepsl TAKCOHOMUU.

o o bk~ w

HcTOYHMKK OMacHOCTH, HOMEHKJIATypa, KBaHTU(DUKAINH, HACHTU(UKAINS

OIIaCHOCTEM.

7. Knaccudukauus u xapakTepucTHUKa BUJIOB PUCKA (MICTOYHUKH U (DAKTOPHI)

8. PasBuTHe pucka Ha TPOMBINUICHHBIX OOBEKTaX. YTPABICHHE PHUCKOM,
KOJIMYECTBEHHbIE TIOKAa3aTeNIN PUCKA)

9. OrmeHka u aHAJIA3 PUCKA.

10.MonenupoBaHue pucKa.

11.Knaccudukaius U XapaKTepUCTUKU OTKa30B. OmpejerieHne WHTEHCUBHOCTU
oTka30B. CTaTucTUyecKasi OLleHKa HHTEHCUBHOCTH OTKA30B.

12. Tlokazarenu 6e30TkazHoCTH. OnpeereHrue BEpOSTHOCTH 0€30TKa3HOM pabOThI
00BEKTA.

13.Pe3epBupoBanne (OCHOBHBIC TTOHSTHA).

14. CpotictBa MatepuanoB. Kiaccudukaims mporeccoB CTapeHuUs.
15.Knaccudukanus BHEIIHUX BoO3JeWcTBYromUX  (akrtopoB. BosznelcTeue
TEMIEPATYPbI, COJIHEYHON paualui, BIaXKHOCTH U aTMOC(HEPHOTO JaBJICHUS.
16. Knaccudukaius BHEIIHUX BO3AEUCTBYIOMMX (pakTopoB. Bo3aeiicTBue BeTpa u

rojiojiesia, MpuMecei Bo3ayxa U OMOJIOrHYecKuX (PakTopoB.
17.®axrops! Harpy3ku. KoadduineHt Harpy3ku.
18.Ucnbitanus. YHudUKanuss UCTbITAHUN. XapaKTePUCTUKH, OLIEHUBAeMbIe MpU

HUCIIBITAHWHU HA HAACKHOCTD.



19.Cnyuaitnoe coOpITHe. 3aKOH pacrpeneseHus CayyailHOW BeTMYHHBI.

20. 3akoHbI pacnpeeneHrs. BUHOMHHATBHBINA 3aKOH.

21.3akonsbI pacrpeaenenus. 3akoH Ilyaccona.

22.3aKoHbI pacrpeiefeHus. DKCIOHEHIIMATbHbBIN 3aKOH.

23.3akoHblI pactipeaenenus. ['amma-pacnpenenenue.

24.3akonsbl pactipeaenenus. Pacnipenenenue BeiiOyna.

25. 3akonsbI pacnpenenenus. HopmanbHoe pacmipeneneHue.

26.3aKkoHBbI pacrpesiesieHrs. Y cCe4eHHOe HOPMaJIbHOE pacipeiesicHUE.

27.3akonsbl pactipeaeneaus. Pacnpenenenue Jlamnaca.

28.KauecTBeHHBIC U KOJIMYECTBECHHBIE METOBI aHAJIN3a CUCTEMBI.

29.IIpensaputenbubiii aHanu3 omacHocte (ITAQO). CrpykTypa KadecTBEHHOTO
uccienoanus npu [TAO.

30.MeTonpl  aHanIM3a  HAJIEKHOCTH  (OCHOBHBIE M OOIIETEXHHYECKHUE).
Knaccuduxkanus u xapakTepUCTUKH.

31.Be16op MeToa aHaImM3a HaIeKHOCTH.

32.Meton anammza u padotocnocoonoctn (HAZAR AND OPERABILITY
STUDY — HAZOP).

33.Metoast mpoBepouHoro smcrta (CHECK-LIST) u «uto Oyamer, ecnu...?»
(«WHAT-1F»).

34.Ananus BunoB u mnocienctsuil orkazos - FAILURE MODE AND EFFECTS
ANALYSIS (FMEA).

35.Ananu3 BumoB, mocieactBuid u kputudHocTH otka3zoB FAILURE MODE,
EFFECTS AND CRITICALITY ANALYSIS (FMECA).

36./lepeBo otkazoB - FAULT TREE ANALYSIS (FTA).

37.lepeso coonituii — EVENT TREE ANALYSYS (ETA).

38.lepeBo pereHui.

39.CucremHblii  aHanmu3. AHamM3 BO3MOXHBIX OTKa30B. AHaIM3 IIpoliecca
aKCIUTyaTaruu. Pabora B OATOTOBUTENBHBIN TEPHO/T.

40. BoisiBJIeHHE OCHOBHBIX OMTACHOCTEHW HA PAaHHUX CTAIUSIX MPOCKTUPOBAHMUSI.



41. VccnenoBanus B MpeanyckoBoil mnepuon. MccnenoBaHusi JIEMCTBYIOIIUX
cucteM. Peructpanus pe3yinbTaToB UCCIEIOBAHMUS.

42. Conepkanue M CTPyKTypa HHGOPMAIMOHHOTO OTYeTa M0 O€30MmacHOCTH
npoIiecca.

43.0pra"uzanus U IpoBeJCHNUE KCIIEPTU3BI TEXHUUECKUX CHUCTEM.

44, TexHOJIOTMYECKHUE CIOCOOBI OOECIeueHrs HaJIe)KHOCTU HW3JCIUA B IpoIecce
U3TOTOBJICHUI.

45.00ecrieueHre HAJEKHOCTH CJIOKHBIX TEXHUUYECKHUX CHCTEM B YCJIOBHUAX
AKCILTyaTaluu.

46.IlyT TIOBBIMICHUS HAICKHOCTH CJOKHBIX TEXHHUYECKUX CHCTEM IIpH
AKCILTyaTalluH.

47.0prauu3aliMoOHHO-TEXHUUYECKHUE METO/IbI M0 BOCCTAHOBJICHUIO U MOACPKAHUIO
HAaJIe)KHOCTU TEXHUKHU MPU IKCIUTyaTalldH.

48.BnusiHME CUCTEeMBbl 00CITYKHBaHUS Ha HAJIG)KHOCTh MaIllHH.

49.DKONMOTUYECKUH TAcTOpPT MPOMBIIUIEHHOTO mpeanpusatus. CTpykTypa u
coAepKaHue.

50.Knmaccudukanmsi KPUTHIECKH BaXHBIX OOBEKTOB 10 3HAYMMOCTH W BHUIAM
yIpo3.

51.MeTtoabl MOBBILIEHHST 0€30MACHOCTH TEXHUYECKUX CUCTEM U TEXHOJOTHMYECKHUX
MIPOIIECCOB.

52.MeTobl TOBBIIMICHUS HAJIEKHOCTH HEPTEIPOMBICIIOBOTO 000PY/I0BAHUS.

53. [IpaBoBbie acleKkThl aHajduW3a pHUCKAa U  yOpaBJICHUE MPOMBIIIIICHHON

0€30MMaCHOCTbHIO



