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1. HEJIX OCBOEHUA JUCHUIIJINHBI.

B ycnoBusx cnoxuBuielics B HacTtosuiee Bpemss B Poccum curyauum npobiema
TEXHOTEHHON OMacHOCTH MpuoOpeTaeT 0ocoboe 3HaYeHUE ISl TPOMBIIIICHHBIX PaiOHOB, I7Ie
cocpenoToueH OOJIBIION MOTEHIMA OMACHBIX MPOU3BOJCTB B COUYETAHUU CO 3HAYUTEIHHBIM
U3HOCOM  OCHOBHOro oOopynoBanus. Teopuss HamexxHocth B 000  oTpaciu
NPOMBIIIJICHHOCTH ONHUPAETCSl Ha MAaTeMaTHKy M TEXHHUYECKHE TUCHMIUIMHBL. BBITyCKHHK
JIOJDKEH YMETh I'DaMOTHO OLICHMBaThb TEXHOICHHBIH DPUCK, 3al0KEHHBIH B MpeajaraeMblil
IPOEKT, NPEACTABICHHBIH HAa TEXHUUYECKYIO OJKCIEpPTH3y, CpEICTBA U MEPOIpPUATHS,
OpeJHa3HAYeHHbIE M MUHMMM3AaLMU ylepbda B ciydae NPOU3BOJCTBEHHBIX aBapui,
OLIEHUBATh METO/Ibl MX MPOTHO3UPOBAHUS U IIPELYIIPEKACHUS.

OCHOBHOI1 1e/1bI0 00pa3oBaHus M0 AUcUMIIMHE «Hane)KHOCTh TEXHUYECKUX CHUCTEM
Y TEXHOTCHHBIN PUCK» SIBJIACTCS 00ydeHHEe OyIyIINX CHEIHATNCTOB OCHOBHbIM HOLONCEHUAM
meopuu HAOeICHOCMU MEeXHUYECKUX CUCMeM U COOPYICEHUl U HAYYUmsv OYEeHUsamo
HAOEJICHOCMb U MEXHOLEHHbI PUCK CMPOAWUXCA U MOOEPHUBUPYIOWUXCA MEXHUYECKUX
cucmem u coopydcenuti. I10CKOJIbKY TeOpHs HaJEKHOCTU ONMPAETCS HAa MaTeMaTHYECKUH
anmapar TEOpUM BEpOSATHOCTEM M MaTeMaTHMYeCKOW CTaTHUCTUKU, TO JUCLHMILIMHY
«HagexHOCTh TEXHMYECKMX CHUCTEM U TEXHOTEHHBIH pHUCK» CleayeT u3ydyaTb Iocie
JUCUUIUIMH «Bpiciias matemaTtuka» u «Teopust BeposiTHOCTEN .

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc ©0asupyercss Ha 3HaHMSX, [OJYYEHHBIX CTYAGHTaMH TP  HU3Y4YEHUHU
npodeccuoHaIbHBIX aUcHMIUIMH. Kypc obecneunBaer (opMupoBaHHE —CIEUATUCTA,
CIOCOOHOTO  CaMOCTOSITETIbHO M NMPO(ECCHOHAIBHO pellaTh BOIMPOCHl  0€301MacCHOCTH
JKU3HEJEATENIbHOCTY B TexHocdepe TMpu BBHINOJIHEHUMH CBOMX HAyYHO-TEXHUYECKHX,
npo(hecCHOHANBHBIX U OPraHU3alMOHHBIX (PYHKIIUH.

3. KOMIIETEHIIUH OBYYAIOIIETI'OCA, POPMHUPYEMBIE
B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

B pesynpTaTe OCBOCHHS AUCHUIUIMHBI OOYJArOMIMIiCS JODKEH JIeMOHCTPUPOBATH
Clemyromue pe3ynbTaThl oOpazoBaHusi mo kommereHnusm [1K-4, TIK-17, a wumeHnHo:
CIOCOOHOCTBIO  HCITONIb30BaTh ~ METOABI  PAacyeTOB  AJIEMEHTOB  TEXHOJOTHYECKOTO
000pyIOBaHUS TIO KPUTEPUSIM pPaOOTOCTIOCOOHOCTH U HAJIEKHOCTH, CIOCOOHOCTHIO
OMpEACIIATh OIMACHEIC, ‘—Ip@?;BBI‘—I&fIHO OINIACHBIC 30HbI, 30HBI MPUEMIIEMOTI'O pHCKa

- 3HATh. MaTeMaTUYECKHUN ammnapar aHajln3a HaJeKHOCTU U TEXHOI'C€HHOI'O PUCKA; OCHOBHBIE
MOJIEJIA THIA "YeloBeK—MallnHa—cpeaa'’'; OCHOBHBIE MOKA3aTeNN HAJEKHOCTH M METOMBI UX
ONpENIETICHUS; COBPEMEHHBIE aCHEKThl TEXHOIEHHOI'O PHUCKA; OCHOBBI CHCTEMHOI'O aHAJIU3a;
ITOPUTMBI UCCIEAOBAHUSA OMACHOCTEW; TEOPUH U MOJENH MPOUCXOXKAeHUS U pa3Butus UlI;



METO/Ibl Ka4YECTBEHHOI'O aHAJIM3a HAJEKHOCTH U PUCKA; METOAbl KOJUYECTBEHHOIO aHaINW3a
HaJIe)KHOCTH U PUCKa,;

- YMeThb aHaJIM3UPOBAaTh COBPEMEHHBIE CHCTEMbI 'YelOBEK—MalllMHa—cpena" Ha Bcex
CTaausX UX KU3HEHHOTO IUKJIA U MIACHTH(PUIMPOBATH OMACHOCTH; PACCUUTHIBATH OCHOBHBIC
MOKa3aTean HaJIeKHOCTH CUCTEM JaHHOTO MPOQHIIs; pacCCUUTHIBATh PUCKU U pa3pabaThIBaTh
MEPONPUATHS 1O MONIACPNKAHUIO HMX JOIMYCTHUMBIX BEJIUYUH; OINPEAETSATh CTaHIIAPTHHIE
craructuyeckue xapakrepuctuku YII (aBapuii, HeCUaCTHBIX CiIy4aeB, KaTacTpod);

- BJajeThb IPUMEHEHUEM METOJMK KAYECTBEHHOI'O aHaji3a OINAaCHOCTH CIJIOKHBIX
TEXHUUYECKUX CHCTEM THUIIA YeJOBEK—MalllMHA—Cpela; TMPUMEHEHHEM KOJUYECTBEHHBIX
METOJIOB aHaJIN3a OMACHOCTEH U OLICHOK PHCKa.



4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

O6H_[aﬂ TPYAOCMKOCTDb JUCHHUIIIIMHBI «HaI[e)KHOCTB TEXHUYSCKHX CHCTEM U TEXHOTCHHBIN

PHUCK» COCTaBIISET 4 3a4eTHBIX enuHuIbl, 144 vaca.
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MOAYJIb 1. OcHOBHBIE NOJ10KEHUS] H METO/IbI pacyeTa HaJe’KHOCTH TeXHUYEeCKUX

CHUCTEM.

Ocnosnvle ucxoouvie nonamus u onpeoenenus. Ilpeomem nayku o naoexcnocmau.

HaznexxHoCTh Kak KOMILJIEKCHOE CBOWCTBO TEXHUYECKOTO 00BeKTa (mpubopa, YCTpOiiCTBa,
MalIuHbl, cucTeMbl). CyIIHOCTh HAAEKHOCTH KaK CHOCOOHOCTH BBIMONHSITH 33JaHHBIE
(GYHKIINHM, COXpaHss CBOM OCHOBHBIE XapaKTEPUCTUKH B YCTAHOBJICHHBIX TMpeJenax, Mpu

ONPCACIICHHBIX YCJIOBUAX SKCILTyaTalluU. [lonsaTus 0TKa3a, aBapuu, KaTaCTPO(bLI.

Ilokazamenu naoeixcnocmu.

Cucrema CTaHAAPTOB «HAACKHOCTb B TCXHHUKE. OcHOBHBIE IMOHATHUA, TCPMHUHBI U

onpefeNieHuss COCTOSSHUM OOBEeKTOB W  CBOMCTB HajaexkHocTH. HomeHkmarypa u
KJaccupukanus ITOKa3aTenen HAJC)KHOCTH. IToxazarenn 0e30TKa3HOCTH
HEBOCCTaHaBIMBaeMbIX 00bekTOB. Ilokasarenn ©€30TKAa3HOCTH  BOCCTAHABIHMBAEMBIX

00bekTOoB. Ilokazarenu nJonropeuHoctu. Ilokazarenu PEMOHTOIIPUTOAHOCTH. ITokazaTenu

COXPAHACMOCTH. KomMmnekcHblie moka3aTenn HaaACKHOCTH.

Du3zuueckue npudUuUHbl

HaoedxcHocmu 00veKma.

noGpexscOeHull u OmKa3oe.

Mamemamuueckas mooeinb

HcTOYyHUKY ¥ NPUYMHBI U3MEHEHUS BBIXOJHBIX MapaMeTpoB o0bekToB. Kiaccuduxarms

0TKa30B. MaTemMaTHuyecKast MOAEIb HaJEKHOCTH O0BEKTA.

Haoesxcnocmov pabomsl 06vekmos 00 nepeozo omkaza. Mamemamuueckue mooenu

Oezomkaznocmu.




dopmMupoBaHUE 3aKOHA U3MEHEHHsI BBIXOIHOTO MapaMeTpa 00bekTa Bo BpemeHu. O0ras
cxema (OpPMUPOBAHHS OTKa3za OO0BEeKTa. MOJENU IMOCTEIEeHHBIX OTKa30B. MoearpoBaHue
BHE3AIMHBIX OTKA30B HAa OCHOBE JKCIIOHEHIIMAIBHOTO 3aKOHAa HaJeKHOCTH. OIHOBPEMEHHOE
MPOSIBJICHUE BHE3AMHBIX U IMOCTENEHHBIX OTKa30B. CHIKEHUE YPOBHS COINPOTUBISEMOCTU
00BeKTa BHE3AMHBIM OTKa3aM BCIIEACTBHE MPOLIeCcca CTApEHUsI MaTepraoB.

Haoexxcnocmv  6occmanasnueaemvlx  00vekmos. Mamemamuueckue mooenu
00J1208euHOCMU.

OcHOBHBIE OCOOCHHOCTH HCCJIEIOBAHUS JIOJNTOBEYHOCTH 00BEKTOB. IloTepss oObekToM
paboTOCIOCOOHOCTH MPH IKCILTYyaTaAllMU C YCTAaHOBJICHHBIM NIEPUOIOM HENPEPBHIBHON PaOOTEHI.
[Totepst 00BEKTOM PabOTOCIIOCOOHOCTH TIPH IKCILTyaTaIluu ¢ paboToi 10 0TKa3a.

Haodexcnocms cucmenm.

CucreMbl Kak OOBEKT HAJIGKHOCTH M WX OCHOBHBIC CBOWCTBA. Pacuer Hane)HOCTH
CUCTEM C pacuJIieHEHHOM CTPYKTypoi. PesepBrupoBanue kak MeTo/1 oOecreueH s HaIe)KHOCTU
TEXHOJIOTHYECKHUX CUCTEM Ha CTaJIUU UX CO3JaHMUS.

MOAYJb 2
AHaJIM3 TEXHOTeHHOI'0 PUCKA

Ilonamue pucka u e2o knaccugpuxayus.
[Tousitue  pucka.  OCHOBHbIE  NPUHLMIIBI ~ KOHLEHIMM  <IIPUEMIIEMOTO  PHUCKa».
MaremaTtuueckue omnpeneiaeHuss pucka. lIpuyvHBl BO3HMKHOBEHHSA pucka. [IpuunHbI
aBapuifHOCTH Ha mpousBojcTBe. Kmaccuduxaiuss pUCKOB MpU YIpaBICHUH TEXHOTEHHOM
0e30macHOCThIO. VHAMBUAYaAIbHBIN, KOJJICKTUBHBIN, MOTCHIMAIBHBIA TEPPUTOPUATHHBIA U
COIIMAJIbHBIA PUCKH.
Cmpykmypa mexnozennozo pucka.
[TpoGiembl TexHOreHHOM 6e3omacHocTH. Knaccudukaius noTeHIHaaIbHO OMAacHbIX 00BEKTOB
U TEXHOJOTHH M0 XapaKTepy BO3MOKHBIX UpE3BbIUAMHBIX CHUTYyallMi, BO3HUKAIOLIUX B
pe3ynbTare aBapuil Ha Takux oObekTax. HoMmeHkiaTypa OCHOBHBIX MCTOYHUKOB aBapuil U
karactpod. [IpupoaHo-TexHOreHHbIE PUCKH U UX Kiaccudukanus. CTaTUCTHKA aBapuil U
karactpod. OmacHOCTH, MOCIEA0BATEIHLHOCTH COOBITUM, UCXO/IBI aBAPHIl U UX MOCIEACTBHS.
CtpykTtypa mnonaHOro Yyiiepba Kak TOCIEICTBUS aBapuil Ha TEXHHYECKUX OOBEKTax.
[Tporuo3upoBanue aBapuit u katactpod. OO0IIas CTPYKTypa aHAIN3a TEXHOTEHHOTO PUCKA.
Obecneuenue de30nacHocmu mexHU4ecKux cucmem.
ConnanbHO-3KOHOMUYECKHE TMpoOsieMbl obOecrieueHust Oe3omacHOCTH TeXHUKU. CHMXKeHue
ONAaCHOCTH pHCKa. ABapHiiHas MOArOTOBIEHHOCTb. ABapuiiHOe pearupoBaHue. OCHOBHBIE
MPUHLIMIIBI o0ecrieueHus: 6e3omacHoCcTH. [IpuHIMN r1yOOKOAIETOHUPOBAHHON 3aIIUTHI U €r0
peanuzauus. [IpuHuun eguaUyHOrO 0TKa3a. [lyTH MOHMKEHUs BEPOATHOCTH OTKa3a.
Peznamenmayusn (nopmupoeanue) pucka.
Honyctumblii puck. Pacuer xputepualbHOro 3HaueHHsi pucka. DaxTopbl, 3aTpyIHSIOIINE
dbopManmzanuio pacuera pucka. KpurepuaibHble 3HaU€HUST PUCKA B PE3YJIbTaTe MPUPOTHBIX
SABICHUM W PA3IMYHBIX BUIOB JAesaTenbHOCTU. HopmaTuBHBIE 3HAY€HUs puUCKa AJid
MIPOMBINIICHHBIX 0OBEKTOB.
Haoesxcnocms nepconana.



Cucrema ympaBieHus. 3agaud nepcoHana. TumoBble (QYHKIMK TIEpCOHANA M YCIOBUS X
BEITIOTHEeHMsI. OMIMOKY IepcoHana.

KavecTBennslii ananus nepconana. @akTopbl AesTEILHOCTH U MX BIUSHHE Ha 0€30MacHOCTh
o0bekTa. BeposTHOCTH OMIMOOYHOTO M 0€30IIMO0YHOTO BBHIOJHEHUS PA3IUYHbBIX ONepaluii.
CraTucTH4ecKuii METOJ pacdeTra BEpPOSITHOCTH O€30LIMO0YHOrO BBIMOJHEHUS OIepaIuu.
[Ixana BEpOATHOCTH OMMOOYHBIX JCHCTBUHN TIEpCOHAIA.

AHanu3 mexnHo2zeHH020 pucKka Ha CMaouu NPOEKMUPOBAHUA.

OcHOBHBIC 3a/1aY¥l aHaNW3a. OTalbl MPOBEACHUS aHanu3a. AHAIU3 HCXOJTHBIX COOBITHIA.
AHanu3 aBapuUWHBIX MOCIEAOBATEIHHOCTEH. AHANM3 HAJACKHOCTH JIIEMEHTOB OOBEKTA.
AHanu3 HaJgexHOCTH TmepcoHana. lloctpoeHue «aepeBa OTKa3zoB». AHAIM3 KOHEYHBIX
coctossHuil. Onrcanne KOHEYHBIX COCTOSHUN. OLieHKa MOCIeACTBUH.

Pacuer pucka. IlomHasi BEpOSITHOCTh HACTYIUICHMSI aBapuu. AHaIU3 pPE3yJbTaTOB pacuera
puckKa. AHaIM3 3HAYMMOCTH, YyBCTBUTEIBHOCTH U HEOIIPEACICHHOCTH PE3YJIbTATOB aHAJIU3A.
AHAnUu3 mexHo2eHH020 pUcKa Ha CmMaouu IKCHIyamayuu.

3amaun ananmuza. Cxema aHanm3a oObeKTa mpu dKciuryaranuu. IloctpoeHue «aepeBa
coOBITHIT». XapaKTepuCTHUKa IMOKa3aTeNel 0e30MacHOCTH.

MeTobl BBIYMCIEHUS TOYEHYHBIX U MHTEPBAJIBHBIX OLICHOK MOKAa3aTesied peuTHUHra. AHalu3
0€30MacCHOCTH TEXHUYECKMX CHCTEM M0 pe3yJibTaTaM BBIJCICHUS MPEABECTHUKOB aBapUid.
Mexanu3m yrpaBiaeHus: 0€30MaCHOCTBIO C UCIIOIb30BAHUEM PEHTHUHTOB HAPYIICHHH.
IKonozuuecKkuil puck.

DKOJIOTUYECKUII PUCK OT TEXHOTEHHBIX aBapuil U KaracTpod. DKOJIOTUYECKUH PHUCK OT
3arpsi3HEHUS] MOJ3EMHBIX BOJA. DKOJIOTMYECKUH PUCK B MeCTaX JOObIUM pPaJrOaKTUBHBIX
MaTepuasoB, MPU YHHUTOKEHUU XUMHUYECKOTO OPYXKHUs, IPU OOpallleHHH C PaTuO0aKTUBHBIMU
OTXOJaMHU.

Tembl npakmuyeckux 3aHAMULU.
Homenknarypa u knaccugukanus nokasaTtesei HaJIeXKHOCTH.
MaremaTtrueckas MOJI€Tb Ha/IEKHOCTH OOBEKTA.
O6m1as cxema (GopMHUPOBaHUS OTKa3a OOBEKTA.
Mozenu nocTeneHHbIX 0TKa30B.

abrwdndE

MOI[GJ'II/IpOBaHI/IC BHC3AITHBIX OTKa30B Ha OCHOBC JOKCIIOHCHIHAJIILHOI'O 3aKOHa
HaaCKHOCTH.

S

[Toreps 00BEKTOM pabOTOCIIOCOOHOCTH MPH IKCILTyaTalluu ¢ paboToH 10 OTKa3a.
Pacuer Hafe)KHOCTH CUCTEM C PACUIIEHEHHOM CTPYKTYPOM.

~

8. PesepBupoBaHHe Kak METOJ 0OeCreueHHs] HAaJe)KHOCTH TEXHOJIOTMYECKHX CHCTEM Ha
CTaJNH UX CO3/IaHUA.

9. OCHOBHBIC TPHHIUIBl KOHICTIUN «IIPUEMIIEMOTO pHCKa». MaTremMaTndeckue
OIIPENIEIICHUS PUCKA.

10. UnuBuayanbHblid,  KOJJICKTUBHBIN,  MOTEHLIMAIbHBIM  TEPPUTOPHAIBHBIA U
COLIMAJIbHBIA PUCKH.

11. OnacHoctu, nocnea0BaTeNbHOCTH COOBITUIH, HCXOABI aBAPHH U UX TOCIEACTBHSL.

12. O6m1ast cTpyKTypa aHaJIN3a TEXHOTEHHOTO PUCKA.

13. IpuHIMT rITyOOKOAIICTIOHUPOBAHHOM 3aIIUTHI M €r0 peaTn3aliusl.



14. Ilyty noHM>XEHUS BEPOSITHOCTH OTKa3a.

15. Cratuctuyeckuif  METOA pacueTa BEPOSITHOCTH O€30IIMO0YHOrO  BBIIOJIHEHUS
oTepaluu.

16. ITocTpoeHue «IepeBa OTKAa30BY.

17. Tloctpoenue «aepeBa COOBITHI.

18. AHanu3 6€30MacHOCTH TEXHUYECKUX CUCTEM.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax o00pa3oBaTeNbHBIX TEXHOJOTHA MPEIyCMAaTPUBACTCS HCIIOJNB30BAHUE B
y4eOHOM Tpollecce AaKTUBHBIX M  HMHTEPAaKTUBHBIX (OpM  mpoBeneHHS  3aHATHA
(KOMIBIOTEPHBIX CHUMYJISLIUM, JEIOBBIX W POJIEBBIX WIp, pa300p KOHKPETHBIX CHUTYalWH,
MICUXOJIOTMYECKHUE TPEHUHTH) B COYETAaHUM C BHEAYAUTOPHOM paboOTOMl C I1EJbIo
dbopMupoBaHUs U pa3BUTUS MPO(HECCHOHATBHBIX HABBIKOB 0Oydaromuxcs. Ha mpaktuueckux
3aHATUAX UCIIOIB3YETCS METO] IPOOIIEMHOTO U3JI0KEHHS MaTepHaa.

6.OLHEHOYHBIE CPEJICTBA JJIdA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIUUA ITO UTOT'AM
OCBOEHUA JUCIUITJIMHBI U YYEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI CTYJAEHTOB
B kadectBe caMOCTOSTETHHON pabOTHI 1O OTIENBHBIM Pa3/ieiaM JUCIUILIMHBI CTYJCHTY
BBIJIAIOTCS TEMBI [Tl peepaToB.

BOITIPOCHI K 3AYETY:
1. JlaiiTe ompeneneHue TOHATUS «HAASKHOCTHY» TMPUMEHUTEIBHO K TEXHUYECKUM
CHCTEMaM.
2. KakuMu OCHOBHBIMU COOBITHSIMH M COCTOSHHUSMH XapaKTePU3YEeTCs] HaICKHOCTH
TEXHUYECKUX CUCTEM?
YeM OTIHUYAIOTCS UCTIPABHOE U PAOOTOCIIOCOOHOE COCTOSIHUS TEXHUYECKONH CHCTEMBI?
B kakux ciaydasx HacTymaeT npeaebHOe COCTOHUE 00heKTa?
Kakumu MOryT OBITh OTKa3bl IO IPUYMHAM U XapaKTepy BOSHUKHOBEHHUS?
[To xakuM pU3HaKaM KJIaCCU(UIMPYIOT OTKA3bI?
Uro Takoe «1oka3aTesd HaJeKHOCTH?
[lepeuncnure U NOACHUTE MOKa3aTeNn OE30TKa3HOCTH.

© o N ko

. Ilepeuncnure U MOSICHUTE TTIOKA3ATENN JIOJITOBEYHOCTH.

10. Yto sBnsercs MNPUYMHOM OTKA30B B TMEPUOJ HOPMAIBHOW SKCIUTyaTalluu
TEXHUYECKOH CUCTEMBI?

11. M3BecTHO, YTO TEXHMYECKass CHUCTEMa HMMEET 3KCIIOHEHIIMAIbHOE paclpesieieHne

HAapaOOTKH 10 OTKaza ¢ mapamerpom A = 10 u'. HasmaueHHsIi pecypc

TEXHHYECKO# crcTeMsl cocTapmsieT T, = 10° 4. OnmpenelnTh BEpOSTHOCTh TOTO, UTO

nerans 0e30TKa3HO mpopaboTraer B mHTepBaie HapaboTkw [0, T,].

12. Tlouemy pacmpenenenue ["aycca Ha3pIBalOT HOPMAJIBHBIM pacipeaeacHuem?



13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Kakumu nmapamerpamu omnpenensieTcsi MI0THOCTh PACTIPECICHUS IPU HOPMAIbHOM
3aKOHE pacrpeaeneHus?
Kakue Buapl pacnpeneneHuid ONUCHIBAIOT HANEKHOCTh TEXHHYECKOM CHCTEMBI B
MIEPUOJI TOCTENEHHBIX OTKAa30B?
B dyem cocrour ycrnoBue Oe€30TKa3HOM pabOThl TEXHUYECKUX CHUCTEM C
IIOCJIEI0BATEIbHBIM COCIUHEHUEM JIEMEHTOB?
Kak MOHO MOBBICUTH BEPOSITHOCTh 0€30TKa3HOM pabOThl TEXHUYECKOH CHUCTEMBI C
I10CJIEZI0BATEIbHBIM COEJUHEHUEM 3JIEMEHTOB?
3. TexHuueckas cucTeMa COCTOMT TOJBKO W3 IMOCIEI0BATENbHO COEOUHEHHBIX 10
3JIEMEHTOB IIEPBOr0 THUMA, 15 3JIEMEHTOB BTOPOrO THUIIA, 32 3JEMEHTOB TPETHETO
TUIA M 8 DJIEMEHTOB 4YEeTBEpTOro THUMa. VIHTEHCUBHOCTH OTKa30B 3JIEMEHTOB
W3BECTHBI ¥ PaBHBIL: A =2 - 1084t , Ao=4" 10° q_l, A3=2,5" 10°° L1_1, Aa
=5-10°q",
Onpenenutb cpeiHIO0 HapaOOTKy 10 OTKa3a lo. U BEPOATHOCTh Oe30TKa3HOU
paboThl cuctemsl pu HapaboTkax t; =100 gy u t, = 1000 u.
Orser: Toe =5 - 10% 4, P(ty) = 0,98, P(t,) = 0,819.
B uem cocrour ycinoBue O€30TKa3HOW pabOTBl TEXHUYECKHX CHCTEM C
NapajuiebHbIM COEIMHEHUEM 3JIEMEHTOB?
Kak ompenenutb BepOSTHOCTh 0€30TKa3HOW pabOTHI TEXHUYECKOH CHUCTEMBI C
NapajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB?
Kak MOXHO MOBBICUTH HAAEKHOCTh TEXHUYECKOM CHUCTEMBbl C NapalIeIbHBIM
COEIMHEHHUEM 3JIEMEHTOB?
Kak onpeznenuts BepOSTHOCTh 0€30TKAa3HON pabOThI TEXHMUYECKOW CHCTEMBI CO CO
CJIOKHBIM COEJUHEHHEM 3JIEMEHTOB?

Kakwue BuibI pe3epBUpPOBAHUS CYIIECTBYIOT?

B uem oTimnune Harpy>K€HHOTO U HEHArpy>KEHHOTO pe3epBUPOBAHUSA?

Uto Takoe KpaTHOCTb DPE3EPBUPOBAHUS M B YEM OTJIMYUE LENOoM U ApoOHOI
KpaTHOCTH?
Uro mpencraBiaser coOOM HEHArpy)KeHHOE pe3epBHUPOBAaHHME M Kak CilydaiHas
HapabOTKa JO OTKa3a CHCTEMbl CBs3aHa CO CIy4yailHBIMH HapaOOTKaMu
COCTaBJISIOUINX CUCTEMY DJIEMEHTOB?
K kakomy 3akoHy pacrpenieneHusi CTpEMUTCSl HapaboTKa 0 OTKa3a CHUCTEMbI MpH
OOJIBIINX 3HAYCHUAX KPATHOCTH PE3EPBUPOBAHUS?
Kak wu3meHsiercst BepoATHOCTh 0€30TKa3HOM pabOThl CHCTEMBI C YBEJIWYEHHEM
KpaTHOCTHU PE3€pBUPOBAHMUS.
[Ipu xakux yclOBUSIX HEHarpy>KE€HHOE pe3epBUPOBAaHME 3HAYUTENbHO A (eKTrBHEE
Harpy»eHHOro?
UYro npencrapiisieT coboil 00eryeHHbIN pe3epB U BUAOM KaKOro pe3epBUPOBAHUS OH
SIBIISIETCS?
Kak ompenenuts BEpOSTHOCTh 0€30TKa3HOW paOOThI AJISi CUCTEMBI C OOJIETYEeHHBIM
pe3epBOM.
Urto mpencraBisieT coOOM CKOJNB3AIIEE PE3CPBUPOBAHWE U BHUIAOM KaKOTO
pE3EPBUPOBAHUS OHO SIBIIAETCS?
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hownRE

B uem 3akimrouaercs pazHULA MEXKIY OHATHAMHU «PUCK» U «CTEIIEHb PUCKa»?

UYro Takoe «IpueMiIeMblii pUCK»?

Kakwue Buapl pucka MOKHO BBIACTHTH B 3aBUCUMOCTH OT (PAKTOPOB pUCKa U
00BEKTOB pucKa?

C Kakoil 11eJ1b10 MPOBOJIAT AHAJIU3 pUCKa?

KaxoBa 1ociie10BaTenpHOCTb IPOBEACHUS aHAIN3a pPUCKa?

C kaxoi Lenbro NPOBOJAT OLIEHKY pucka? Ilopsanok mpoBeeHUs OLIEHKH PHUCKa.
Kakwue cymiecTByoT kKaueCTBEHHbIE METO/IbI aHAJIN3a onlacHocTel? KakoB nmopsaok
OCYILIECTBIICHUS aHAJIM3a OMIACHOCTEN KaueCTBEHHBIMU METO1aMu ?

Jlj1g 4ero npoBOIUTCS KOJIMYECTBEHHBIN aHAIU3 OMACHOCTEM?

I[To kakuM (hopMyam MOICYUTHIBAETCS] BEPOSITHOCTh OTKa3a B mojcucreme «M» u B
noacucreme «JIN»?

B kakux ciy4asx puCK SKBUBAJIEHTEH CTENIEHU pUCKa?

Kakue cMMBOJIBI HCIIONIB3YIOTCS ITPU TOCTPOSHHUHU JAEPEBLEB COOBITUI U 1I€PEBbEB
OTKa30B?

B yem cocTout npoueaypa nocTpoeHus AepeBa 0TKa30B?

B yem cymHocTh MeTO1a IEPBUYHBIX OTKa30B7

B yem cymHocTh MeTO1a BTOPUYHBIX OTKa30B?

B yem cymHocTh METO/]a MHULIMMPOBAHHBIX OTKA30B?

UYro Takoe «MUHUMAaJIbHOE CEYEHHE JIepeBa HEUCIIPaBHOCTEN»?

Kak npoBoanTCs KOJIMYECTBEHHASI OLICHKA A€PEBA OTKA30B?

KaxoBbI IpenMy1LIecTBa U HENOCTATKH METOAA JE€PEBA OTKA30B?

Kakum 00pa3oM ompeaenstorcss KpuTepun IpuemMiIeMoro pucka’?

B yem 3akmrouaercs mpouecc yrpaBieHHs pUCKOM?

Kakas cymiecTByeT 3aBUCUMOCTb MEXAY BEIMUYMHON PUCKA U 0KHUIaeMOM BHITO0M?
KakoBa B3auMOCBs3b MEXAY 3aTpaTaMH Ha MPOU3BOJCTBO TEXHMUYECKUX CHCTEM C
MIPUHSATON MPU IPOEKTUPOBAHUN BETMUHUHOM pucka?

B uem cocTout aHanu3 ycjaoBui BOSHUKHOBEHUS U PA3BUTHS aBapHii?
Kakumu MoryT ObITh IPUYMHBI OIINOOK NepcoHana?

Tembl 111 CaMOCTOATEIBLHOIO H3YYCHUS
VIcTOYHMKM ¥ IPUYMHBI U3MEHEHUS BBIXOIHBIX [TAPaMETPOB OOBEKTOB.
MaremMaTHueckasi MOJIeIb HaJIe)KHOCTH 00BEKTA.
Mopenu nocTeneHHbIX 0TKa30B.
MonennpoBanue BHE3alHBIX OTKa30B HAa OCHOBE DJKCIIOHEHIUAJIBHOTIO 3aKOHA
HAaJIeKHOCTH.
CHuxeHne ypoBHSI COMPOTHUBIISIEMOCTH OOBEKTa BHE3AIHBIM OTKa3aM BCJE/ICTBUE
Ipolecca CTapeHus MaTepuasos.
[Torepst 00BEKTOM pabOTOCIIOCOOHOCTH MPH IKCILTyaTalluu ¢ paboToil 10 oTKa3a.
Pacuer Hafe:KHOCTH CUCTEM C PACWICHEHHOU CTPYKTYpOM.
PesepBupoBaHue Kak MeToJ oOecrieueHHs] Hae)KHOCTU TEXHOJOTHUYECKUX CHUCTEM
Ha CTaJuy UX CO3/IaHHUS.
[IprunHEl aBapUHOCTH HA IPOU3BOJCTBE.



10. [TpupoaHO-TEXHOT€HHBIE PUCKU U UX KJIACCH(UKALIUSL.

11. OGmiast cTpyKTypa aHaaM3a TEXHOTEHHOTO PUCKA.

12. ConnanbHO-3KOHOMUYECKHE TPOOJIIEMBbl O0ecreueHus] 0e30MacHOCTH TEXHHKH.
[TyTn mOHMXEHUsI BEPOSITHOCTH OTKa3a.

13. HopmaTuBHBIC 3HAYECHUS PUCKA JIJISl IPOMBIIUICHHBIX OOBEKTOB.

14. TunoBsie GYHKIMU TIEPCOHAIA M YCIOBHS WX BBIMONHEHU. OMIMOKY TIepcoHaIa.

15. [lIkayia BEpOSTHOCTH OITUOOYHBIX JIEHCTBHM IepCOHAA.

16. AHanu3 HAJACKHOCTH HIEMEHTOB 00BhEKTa. AHAIN3 HA/ICKHOCTH NIEPCOHAIA.

17. AHanu3 pe3yabTaToOB pacueTa pucka.

18. Cxema aHaym3a 00bEKTA MIPH IKCILTyaTaIUH.

19. Ananmu3 0e30MacHOCTH TEXHUYECKUX CHCTEM [0 pe3ysibTaTaM BBIJCICHHS
MPEIBECTHUKOB aBAPHIA.

20. DKOJIOTHYECKUI PUCK OT TEXHOTCHHBIX aBapHUil U KaTacTpod.

7. YHEBHO-METOAUYECKOE 1 TH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCIHUIIVINHbI

bu6anorexa Bal'y
a) OCHOBHasl JIUTepaTypa:
1. Manadees, Cepreit IBanoBuu. Haze:>KHOCTh TEXHHUECKUX CHCTEM : IPUMEPHI U 33]1a4H :
yuebHoe rocodue it By30B 1o Hanpasieruto 200100 - "[Ipubopoctpoenue" u
cnenuanbHocTH 200103 - "ABHanMoOHHBIE TPHOOPHI U U3MEPUTEIILHO-BBIYUCIUTEIbLHBIC
kommiekesl" / C. . Managees, A. 1. Koneiikun .— Canxt-IletepOypr : Jlans, 2012 .— 313
C. : WL, Tabs. — (YueOHUKHM 115 By30B, CrienuanbHas aureparypa) .— bubauorp.: ¢. 307-
310 .— ISBN 978-5-8114-1268-6.
— Pexxum gocryma: http://e.lanbook.com/books/element.php?pll_id=2778
2. HapexxHocTh TeXxHUYECKHX cucTeM. [IpakTukym [DnekTpoHHbIH pecypc] : Yueb. mocobue /
Konowmeituenko A.B., Ky3nenos [0.A., Jloraues B.H., Turo H.B. — Open : M3naTenscTBO
Openl’'AY, 2013. - 114 c.
— Pexum nocryna: http://e.lanbook.com/books/element.php?pll_id=71362
3. Tapanuesa K.P. Hane:xHOCTh TEXHUYECKMX CHCTEM M TEXHOTEHHBIA PUCK [DIEKTPOHHBIN
pecypc]:Yueb. mocobue / Tapanuesa K.P. — Ilensa: M3ngatensctBo [len3I' TV, 2012, - 220 c.
— Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=62568
0) AOMOJIHUTEIbHAs JIUTEpaTypa:
1. Xwmapyk, Oner HukomnaeBuu. OneHka BEpOSATHOCTH BO3HHUKHOBEHMSI OMACHBIX CHUTYaIl[Ui

[D5eKTpOHHBIN pecypc] : METOIUYECKHE YKa3aHUs K MPaKTUYECKOW paboTe Mo JAMCIUILUIMHE
"HanexHOCTh TEXHUYECKUX CUCTEM M TexHoreHHblil puck" / O. H. Xmapyk ; Brnagumupckuit
rocynapctBeHHbIil yHuBepcuter (Bal'VY), Kadenpa GezomacHocTH KHU3HENEATEIBHOCTH .—
OneKTpoHHble TeKcToBble AaHHble (1 daitn: 227 K6) .— Bmagumup : Braaumupckuii
rocynapcTBeHHbI yHuBepcuret (Bal'Y), 2007

— Pexum noctyna: http://e.lib.visu.ru/handle/123456789/1004




2. HagexxnocTh TexHuyeckux cuctem [OnekrponHsiid pecype] / [Tyunn E.A. Jlucynos E.A. :
KomnocC, 2010. — (YueObuuku u yded. mocoOHs JUIsl CTYIEHTOB BBICHI. U CPEAHHX y4eO.
3aBEJICHUIN).

— Pexxum noctymna: http://www.studentlibrary.ru/book/ISBN9785953208123.html

3. HanexxHOCTh TEXHHUYECKHUX CHCTEM. Pe3epBUpOBaHHME, BOCCTAHOBJICHHE [DJICKTPOHHBIN
pecypce] : Yue6. mocodue / B.JI. lamypun, B.JI. bamkos, H.A. Berpopa, B.A. IllamaeB. —
M.: U3narensctBo MI'TY um. baymana, 2009.

— Pexxum gocryma: http://www.studentlibrary.ru/book/ISBN9785703833155.html

4. TOCT 27. 004-85 HanexHoctb B TexHuke. Cucrembl TexHOJOruueckue. TepMUHBI U

OnpeJICTICHUsI.

5. TTOCT 27. 202-83 HapnexxHocTh B TeXHHKE. TeXHOJOrH4ecKrne CUCTEMBl. MeTOIbI OLICHKH
HAJISKHOCTH T10 TapaMeTpaM KauecTBa U3rOTOBIIEMON MPOIYKIIUH.

6. 'OCT 27. 203-83 HanmexHocTb B TeXHHKE. TexXHOJOrHMUeckue cucrtembl. OOIue
TpeOOBaHMUS K METOJ[aM OLICHKH HAJC)KHOCTH.

7. TOCT 27. 204-83 HaneXHOCTb B TEXHHUKE. TE€XHOIOTHUYECKHUE CHUCTEMBL. TeEeXHHYECKHE
TpeOOBaHMUS K METOaM OIICHKH HAJ)KHOCTH I10 TTapaMeTpaM IMPOU3BOIUTEIIHHOCTH.

8.'OCT 27. 301-95 Hanexxnoctsh B TexHuke. Pacuer Hage:kHocTH. OCHOBHBIE ITOJI0KEHUS.

9. 'OCT 27. 310-95 HanexxHOCTh B TEXHUKE. AHAIHU3 BHUIIOB, MTOCIECICTBUH U KPUTUIHOCTH
0TKa30B. OCHOBHBIC ITOJI0KCHHS.

B) mporpaMmHoe o0ecnieueHue W HHTepHeT-pecypcbl:  3aKOHOJATEIHHO-IIPABOBAS
3JICKTPOHHO-TIOMCKOBasi 6a3a mo 0e30MacHOCTH JKU3HEACATEIBHOCTH, JJICKTPOHHBIC BEPCHUH
yu4eOHUKOB, MOCOOWH, METOIWYECKUX pa3pabOTOK, yKa3aHUNW M PEKOMEHJAIUi IO BCEM
BUJIaM y4eOHOM paboThI, MPEayCMOTPEHHBIX BY30BCKOM paboueil mporpaMMoil, HaXoIIHecs
B CBOOOJHOM JOCTYIIE JJI CTYJAEHTOB, 00yJalOImIUXCs B By3e, MPOrpaMMHOE oOecrieueHue U
WuTepHeT-pecypehl: crpaBoyHas 0a3a HOpMaTHBHBIX JOKyMeHTOB CaHnkr-IleTrepOyprckoro
Hay4HO-UCCIIEI0BATEIHCKOTO WHCTUTYTA OXpaHbI Tpyna B WHTEpPHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI.

JlexuMoOHHBIN KypC TUCHUILIMHBI «Hane:KHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBIN
pHUCK» TpemnosiaraeT o0s3aTebHOE HAIWYUE B JIEKIMOHHOM ayJIuTOpUHU TMPOEKTOpa, T.€
HEOOXOIMM  CICIHAIM3UPOBAHHBIA  YYEOHBIH  KJIAacC, OCHAIICHHBIH COBPEMEHHOU
KOMIIBIOTEPHON TEXHUKOM, HEOOXOAMMBIM IPOrpaMMHBIM 00€CIeYeHHEM, 3JIEKTPOHHBIMU
yueOHBIMU MTOCOOUSIMH, 3aKOHOJATENILHO MPAaBOBOI MOMCKOBOI CUCTEMOM; MyJIbTUMEIUHHBIM
IIPOEKTOPOM € KOMIUIEKTOM IIPE3EHTALUH, CIICHUATU3UPOBAHHAs AyJUTOPHU IJIs IPOBEACHUS
NPEe3eHTAIMN CTYAEHYECKHX paboT, OCHAIIICHHAs ayIMOBU3yaIbHON TEXHUKOH.


http://www.studentlibrary.ru/book/ISBN9785703833155.html
http://www.niiot.ru/doc/catalogue/doc_arc.htm




JUCT NEPEYTBEPXKJIEHUSA PABOYEN IPOI'PAMMBI JTUCITATLIIAHBI

Pabouas nmporpamma ogoOpeHa Ha

y4eOHBIH TOJI.

[Tporokoin 3acenanus kapeapst No

3aBenyronui kadeapoit

oT

roaa.

Pabouast nporpamMmma ogoOpeHa Ha

Y4YEOHBIH IO/,

[Tporokoin 3acenanus kapeapsr No

3aBenyronuii kageapoi

oT

roaa.

PaGouas nmporpamma ogoOpeHa Ha

y4COHBIH TO/I.

[Iporokon 3acenanus kadeapsr Ne

3aBenyromnuii kapeapoit

oT

roja.

Pabouast mporpamMmma ogoOpeHa Ha

Y4YEOHBIH TO/I.

[Tporokoi 3acenanus kapeapsr No

3aBeayroniuii kadenpoit

oT

roaa.

Pabouas mporpamma ogoOpeHna Ha

y4IeOHBIH TO/I.

ITpoTtokon 3acenanus kadenpsr No

3aBenyromuii kadeapoit

oT

roja.

PaGouas mporpamma ogo0Opena Ha

Y4COHBIH TO/I.

[Tpotokon 3acenanus kabeapsr Ne

3aBenyroumii kadenpoit

oT

roja.

Pabouast mporpamma ogoOpeHa Ha

YUYeOHBIN IO/,

ITpoTtokoun 3acenanus kagenpsr No

3aBeayronuii kadenpoit

oT

roaa.




