OHreNbCCKUN TEXHOIOTUYECKU UHCTUTYT ((puinan) dheaepanbHOro rocyaapCTBeHHOro
OrOHKETHOrO0 00pa30BATEIHLHOTO YUPEKICHHSI BBICIIIETO 00Opa30BaHUS
«CapaToBCKUI TOCYJapCTBEHHBIN TEXHUUECKUI yHUBEpcUTET MMeHHu [arapuna FO.A.»

Ka(bez[pa «EcTecTBEHHBIE 1 MATEMAaTUYECKHUE HaYyYKHN»

PABOYAS TPOI'PAMMA

10 ANCHUIIIIMHE

b.1.1.24 «HageskHOCTh TEXHMYECKHUX CHCTEM M TEXHOTeHHbIH PUCK»

HaIlpaBJICHUS TTOATOTOBKHU
20.03.01 «TexnocdepHasi 6€30MaCHOCTh
[Tpoduip "3amura B 4pe3BbIYANHBIX CUTYAIHSIX, TPOMBITIUICHHAS U TTOXapHast 0e3-
OMacHOCTh, OXpaHa Tpynaa"

dbopma oOydeHHUsT — 3a0UHas
Kypc — 4

cemectp — /

3aUETHBIX eqUHUI — 4

9acoOB B HE/IETIO —

Bcero vyacos — 144,

B TOM YHCJIE:

nekuuu — 4

NPAKTUYECKUE 3aHITHUS — 8
71a00paTOPHBIE 3aHITUS — HET
camocTosTensHas pabora — 168
AK3aMeH — / CEMECTp

PI'P - et

KypcoBasi paboTa — HET
KYpPCOBOM ITPOEKT — HET
KOHTpOJbHasA paboTa — 7 ceMecTp

PabGouast nporpamMma o6cy»xaeHa Ha 3acenanuu kadenpsi EMH
«27» _wmons 2022 ropna, nmpotokos Ne 9

3aB. kadeapoii (5‘577&‘/ ~  /XKuauna E.B./
PaGouas nporpamma yTBepkaeHa Ha 3acemanun Y MKH

«27» _wons 2022 ropa, , mnpotokon Ne 5
Ipencenatens YMKH & 72~ | ununa E.B./

DHrensc 2022



1. Hesn u 32124 JUCHUTIJIMHBI

Llens Kypca - BOOPYKUTH Oyayiiero 0akaizaBpa 3HAHUSIMH OCHOBHBIX TTOJIOXKE-
HUI TEOPUH HAIEKHOCTH TEXHUYECKUX CHUCTEM M TEXHOT'C€HHOT'O PUCKA, YMEHHUEM U
HaBbIKAMH MPUMEHEHHUS] MAaTEMaTUYECKUX METOJIOB M MOJIeNIel OLIEHKH HaJeKHOCTHU
M pUCKa, HEOOXOAMMBIMU JJIsI PEIICHUS CIEAYIOMUX MPOoecCHOHANBHBIX 3a/1a4:

- IPOBEJICHUE TEOPETUUECKUX, PACUCTHBIX U HKCIEPUMEHTAIbHBIX HCCIIEIOBA-
HUIi, HAaNpaBJICHHBIX HA CO3/1aHHME HOBBIX METO/OB M CHUCTEM 3allUThl YeJIOBEeKa U
cpeabl OOUTaHMs OT BO3JEHCTBHS aHTPOIMOTEHHBIX (PAKTOPOB UM CTUXUIHBIX SBICHUIN
Ha MPOMBIIIIEHHbIE O0BEKTHI;

- POBE/ICHNE aHAIN3a HEraTUBHBIX (PAKTOPOB M TEXHOTEHHOTO PHCKa COBpE-
MEHHOT'0 MIPOU3BOJICTBA U TEXHUYECKUX CHUCTEM B LIEJSIX PELICHHUS BOIIPOCOB paIyo-
HaJIbHOT'O pa3MEIICHUSI HOBBIX MPOU3BOJCTB C YYETOM MHUHUMH3AIMKU HEOIaronpu-
ATHOTO BO3JICUCTBUS HA CpEAy OOUTAHUS;

- OCYILECTBJICHHE PAa3BUTHS HOBBIX METOJIOB IIOBBIIECHUS HAJEKHOCTH U
YCTOMYMBOCTH TEXHUYECKUX OOBEKTOB, JOKAIM3AIMUA U JUKBUIAIIUU TIOCIEACTBHIA
aBapuil 1 KaTacTpod;

- pazpaboTka METOZOB aHajK3a W MPOTHO3UPOBAHUS aBAPH M TEXHOTEHHBIX
KaTtacTpo( Ha OCHOBE KOJUYECTBEHHOHN OICHKM HAJIEKHOCTH U PUCKOB MOTEHIUAIIb-
HO ONaCHBIX OOBEKTOB TEXHOCHEPHI U MPUHATHUS IPAMOTHBIX YIPABICHUYECKUX pellie-
HUI B IEJIAX 3aIIUTHI U 0€30TIACHOCTH Cpellbl OOUTaHUS YeJOBeKa Ha PEerHOHATBHOM
YpPOBHE;

- BBIIIOJTHEHHE PAcueToB ¢ puMeHeHrneM DBM, CBsi3aHHBIX C BEIOOPOM PEXU-
MOB ()YHKITMOHUPOBAHUSI CUCTEM U OTAEIBHBIX YCTPOWUCTB, COTJTACOBAHUEM PEXUMOB
paboThl anmapaTtoB M ONTUMHU3AIMEH pabOYHMX MapaMeTpPoOB C IIENIbI0 OOecreueHus
JOMyCTUMOTO YPOBHSI TEXHOT'C€HHOTO PHCKAa CIIOXHBIX TEXHOJIOTUYECKUX CHCTEM U
MOTEHIUATBHO OMACHBIX 00BEKTOB TEXHOC]EPHI;

- TEeXHUKO-dKOHOMHYECKOe 000CHOBaHME A(PHEKTUBHOCTH MEPONPUSATHIA,
HaNpPaBJIEHHBIX Ha MOBBINICHNE 0€30MaCHOCTH W SKOJIOTMYHOCTH MPOU3BOACTBA U 3a-
TpaT Ha JUKBUAALMIO MOCIEACTBUI aBapuil U KaTacTpod JUisi IPUHATHS HIKOHOMUYE-
CKHM 00OCHOBAHHBIX PELICHUI;

- MPOBEJICHNE IKCIIEPTU3bI 0€30MACHOCTU U SKOJIOTMYHOCTH TEXHUYECKHX MPO-
eKTOB, TIPOM3BOJCTB, IPOMBIIUICHHBIX MNPEANPUATHA U  TEPPUTOPUAIBHO-
MIPOU3BOJICTBEHHBIX KOMILJIEKCOB, a TAKXKE ayJIUTOPCKUX MPOBEPOK MPOMBIIUICHHBIX
OpEeINpUATUN, APYruX OOBEKTOB 3KOHOMHMKM M WX KOMIUIEKCOB Ha COOTBETCTBHUE
TpeOOBaHUSIM 0€30MaCHOCTU U OXPaHbl OKPYKAIOIIEH CPEIb.

2. Mecro mucuuninnel B crpykrype OIIOII BO

Kypc Bxoaut B mpodeccnonanpubiii uki OITOIT 6a3oBas yacTs.

Jns ocBoeHust aucuuIuinHbl «HaneXKHOCTh TEXHUYECKMX CHUCTEM M TEXHOTEHHBIH PHCK»
HEOoOXOIMMbI 3HAaHWSA MaTEeMAaTHUYECKOro ammapara TEOpPHH BEpOATHOCTEM W MaTeMaTHUeCKON
CTaTUCTHKH, (YHIAMEHTAIBHOCTh TPEACTABICHUH W TOHATHA W3 00JaCTH MaTeMaTHYeCKHX,
€CTECTBEHHOHAYYHBIX u obmenpoeccrnoHalIbHbBIX 3HAHUH, OOIEKyTBTYpPHBIN u
npoeCCHOHANFHBI  YPOBEHb KOMIIETCHLIMH CTYACHTOB. B3anMOCBA3b H3y4aemMoro Kypca ¢
apyrumu gucturuiniamMu OIIOIT: Beicmiasi maremartuka, (usuka, uHPOpMaTHKa, 0E30MaCHOCTD
KHU3HEIIEATEIIbHOCTH, HOKCOJIOTHsI, HaJ[30p M KOHTPOIb B chepe Ge30macHoCTH.
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JUis  ycrenrHoro OCBOEHHSI Kypca JOJDKHBI OBITh C(OPMHPOBAHBI OOIIEKYJIBTYPHBIE,
oOuienpodeccuoHaabHble U MPOPECCHOHANbHBIE KOMIIETEHIIMU Ha MOBBIILIEHHOM YPOBHE:

ObwexynvbmypHvle KOMNemeHyuu:

OK-6 - crmtocOOHOCTBIO OPraHU30BaTh CBOIO Pa0dOTY paau JOCTHKEHUS TTOCTAB-
JICHHBIX 1LI€J1€H; TOTOBHOCTbH K MCIIOJIb30BAaHUIO MHHOBALIMOHHBIX UJEH.

OK-7 - BnageHue KyJabTypoid 0€300aCHOCTH U PUCK-OPUEHTHUPOBAHHBIM MbIII-
JICHUEM, MPU KOTOPOM BOIIPOCHI OE€30MAaCHOCTH M COXPAaHEHUS! OKPYXKAIoUIeil cpeibl
paccMaTpUBAIOTCS B KAUECTBE BAXKHEHUIITUX MTPHUOPUTETOB B )KU3HU U JESTEIHHOCTH.

OK-8 - crmtocoOHOCTBIO paboTaTh CAMOCTOSITENIBHO.

Oobwenpogheccuonanvrvle KomMnemeHyuu.

OIIK-3 — cmocoOHOCTBIO OPUEHTHPOBATHCSI B OCHOBHBIX HOPMATHBHO-

IPABOBBIX aKTax B 00JacTH oOecreyeHus: 6€30macHOCTH

Hpoqbeccuonaﬂbele Komnemem;uu:

[TK-15 - crmocoOHOCTBIO MPOBOAUTE M3MEPEHUS YPOBHEH OIACHOCTEH B cpeie
obutanusi, 00padaThIBaTh MOJYYEHHBIE PE3YJIbTAThI, COCTABIISITH MIPOTHO3bI BO3MOXK-
HOT'0 pa3BUTHUS CUTYalIUH.

[1K-17 - criocoOHOCTBIO OMPENENITh OMACHBIC, YPE3BHIUAMHO OIMACHBIE 30HHI,
30HBI PUEMIIEMOTO PUCKA.

[TK-20 - ctocOOHOCTHIO TPUHUMATH YYaCTHE B HAYIHO-UCCIICIOBATEILCKUX Pa3padOTKax 1o
HpO(bI/IJ'IIO NOATOTOBKHU: CUCTCMATU3UPOBATH I/IH(I)OpMaL[I/IIO Io TEMC I/ICCJ'IC,Z[OBaHI/II\/'I, IIPpUHUMATDb
ydacTue B SKCIEpUMEHTaX, 00pabaTbIBaTh MOTYYEHHbIE JIaHHBIE.

[1K-21 - cnocoOHOCTBIO pemiaTh 3aAaud MpoecCHOHATBHON JEATeNFHOCTH B COCTaBe
Hay4YHO-HUCCIIEI0BATENBCKOIO KOJUIEKTHBA.

3. TpeGoBaHuA K pe3yabTaTaM OCBOEHMS JUCUUIJINHbBI

N3ydyenne MuCHUIUIMHBI HaNpaBlIeHO Ha (OPMHUPOBAHUE CIETYIOIIMX OOIIe-
po(eCcCUOHATBHBIX U MPOPECCUOHAIBHBIX KOMIIETEHITUI:

ObwenpogheccuonanvbHbIxX:

OIIK-3 — cHnocoOHOCTBIO OpPUEHTHUPOBATHCS B OCHOBHBIX HOPMATHUBHO-
MPaBOBBIX aKTax B 001acTu o0ecreueHns: 6€30MacHOCTH

Ilpogpeccuonanvhuix:

[TK-15 - crmocoOHOCTRIO IPOBOIUTH U3MEPEHUSI YPOBHEH OIMACHOCTEH B Cpejie
obuTaHusi, 00padbaThIBaTh MOIYYEHHbIE PE3YIbTAThI, COCTABIATH MIPOrHO3bI BO3MOX-
HOT'O Pa3BUTHUS CUTYAILUH.

[1K-17 - criocoOOHOCTBIO OMPENENITh OMACHBIC, YPE3BHIUAMHO OIMACHBIE 30HHI,

30HBI IIPUEMIIEMOTI'O PHUCKaA.

[TK-20 - cnocoOHOCTHIO MPUHUMATH yYaCTHE B HAYYHO-UCCIIEOBATEILCKUX Pa3padOTKax Mo
npoWI0 MOATOTOBKH: CHCTEMATH3MPOBATh MH(OPMAIMIO 1O TEME HCCIIEAOBAaHHMA, MPUHUMAThH
y4acTHE B 9KCIIEpUMEHTaX, 00padaThIBaTh MOJyYEHHBIEC JaHHbIC.

[1K-21 - cnmocoOHOCTBIO pemath 3aaaud NpoecCHOHATBHON NEeATENFHOCTH B COCTaBe
Hay4HO-UCCJIEI0BATEIbCKOr0 KOJUIEKTHBA.

3.2. B pe3ynbpTare u3ydeHus: JUCHUTUIMHBI CTYACHT JOJIKEH:

3HaTh:

- OCHOBHBIC TIPUHIIMIIBI aHAJKM3a U MOJCIUPOBAHUS HAJIC)KHOCTH TEXHUYECKHUX
CHUCTEM M OIpeieCHuUs MPUEMIIEMOTO PHUCKA.

VMeTs:



- MPOBOJUTH PACUEThl HAIEKHOCTH U PabOTOCIOCOOHOCTH OCHOBHBIX BHUOB
MEXaHU3MOB.

Bnaners:

- METOJaMU MAaTeMaTHYE€CKOro MOJEIMPOBAHUS HAJEKHOCTH U O€30MaCHOCTH
paboThl OTJENbHBIX 3BE€HbEB PEATbHBIX TEXHUUYECKUX CHUCTEM M TEXHMUYECKUX OOBEK-
TOB B LIEJIOM,;

[Ipodeccronanphasa aucuuuinHa «HageXHOCTh TEXHHMYECKUX CUCTEM M TEX-
HOT'€HHBIN PUCK» JI0JI)KHA 00ECIeunBaTh MOATOTOBKY CTYJIEHTa K MPOQPEecCHOHAIbHO
3HAYMMBIM BUJAM JEATEIbHOCTH OaKalaBpa — MPOEKTHO-KOHCTPYKTOPCKOW JEsTENb-
HOCTH, CEPBUCHO-IKCIUTYaTallMOHHOU NEATEIbHOCTH, OpraHu3alOHHO-
YIPABJICHYECKON JIEATEIbHOCTH, JOKCIIEPTHOW, HAA30PHOW U  HUHCIEKLMOHHO-
AyIUTOPCKOU ESTEIbHOCTH, HAYYHO-UCCIIE0BATENBCKON JEATEIBHOCTH.

4. PactipeienieHne TPYAOEMKOCTH (Yac.) TUCITUTITUHBI
10 TEMAM W BUJIaM 3aHITUI

Yacsl
Ne | Ne Kon- |JIa6o-
Ne HaumeHnoBanue [Ipak-
Hene- | Te- Jlek- | mo- |parop
MOIYJIS TEMBI Bcero tuue- | CPC
T | MBI UK | KBUY- | TOp-
CKHe
MBI | HBIC
7 cemecTp
1 OCHOBBI TCOPHH HAJICKHOCTH
1 P 39 | 1| - | -] - ]38
TEXHUYECKHUX CUCTEM
MeTobl ucClieIOBaHMS M pacye-
2 |ta mokasateneii HamexHocTH| 35 1 - - 4 30
CJIOKHBIX TEXHUYECKHX CHCTEM
KommbroTepHbie TEXHOJIOTHH
3 |pemenus 3ama4  HamexHocTH| 36 2 - - 4 | 30
CJIOJKHBIX TEXHUYECKHX CHCTEM
OCHOBBI aHAJTN3a TEXHOTCHHOTO
4 34 2 - - 2 | 30
pHcKa
Bcero 144 6 - 10 | 128
5. ConepxaHue JeKIMOHHOI0 Kypca
Y4eOHo-
Ne | Beero MeToauve-
Ne JEKIINU Tema JICEKIIUU. BOHpOCBI, OTpaﬁaTbIBaeMble Ha JIEKIIUHN
TeMbI| 4YacoB cKoe odec-
nevyeHmne

Tema 1. Ocnosbl meopuu HAOEHCHOCMU MEXHUYECKUX CUCHIEM

1 1 1 Konuenuus odecneyenusi HaAe:KHOCTH U 0e3oTka3zHocTu| [1, 3, 4, 5]
CJIOKHBIX TEXHHYECKHX CHCTEM HA COBPEMEHHOM 3Tare.

OcHOBHBIE dTalbl Pa3BUTHS HAYYHO-TEXHUYECKOTO HaIpaB-
nenus «HanexxHocTs B TexHukey. OOIIMe MPUHIUIIBI 00ec-
IEYEeHNs] HaIEeKHOCTH CIOXHBIX TEXHHUYECKUX CHCTEM.




TE€MbI

Bcero
4acoB

Ne jjeknmnu

Tema gexnuu. Bonpocsl, oTpadaTbiBaeMble HA JTeKIUHT

YuebHo-
MeToauYe-
CKoe odec-

neyeHue

Crangaptusanusi B 00JacTH HAJIEKHOCTH CIIOKHBIX TEXHU-
geckux cucteM. CTpyKTypa JIEeHCTBYIOIIKUX M pa3pabaThiBa-
€MbIX TOCYJapCTBEHHBIX M MEXKIYHApPOJHBIX CTaHIApPTOB
MOK/TK «HagexHocTh B TexHuKe». KoHnenmus ceptudu-
Kallud CUCTeM 00eCreYeHHsI HaJIeKHOCTU CIIONKHOW HAYKO-
€MKOM IPOAYKIIUH.

IIpeamer Hayku o Haae:xkHOCTH. OCHOBHBIE HCXOJHBbIE
TOHSATHS U ONpeieIeHUs TEOPUH HAIeKHOCTH.
HanexxHocTh U pu3mdeckuii cMbICT 3TOro NoHATHsS. OCHOB-
HbI€ 3Talbl Pa3BUTHS HAYYHO-TEXHUYECKOTO HampaBiICHUS
«HagexxHocTtby. O01IMEe TPUHLIKITBI 00€CTICYEHUs Ha/IeKHO-
CTH CJIO)KHBIX TEXHHYECKUX cHcTeM. OCHOBHBIE NOHATUS U
TEPMUHOJIOTHSI B OOJACTH HAJEKHOCTH TEXHHUYECKHUX CH-
CTEM: HaJIe)KHOCTb, O€30TKA3HOCTh, 10JITOBEYHOCTh, PEMOH-
TONPHUTOJTHOCTh, COXPAHHOCTb, OTKAa3, CPOK CIIy’KObI, N30bI-
TOYHOCTB, IIPEIEIIBHOE COCTOSHUE, PE3EPBUPOBAHUE U APY-
rue. Kpurepun Hane:KHOCTU. XapaKTEpUCTUKH HAJIEKHO-
ctu. CoBpeMeHHOE omnpenaeneHue MoHATHs «HanexHocTby.
HanexxHOCTh Kak KOMIUIEKCHOE CBOMCTBO TEXHHYECKOIO
o0BekTa (mpubopa, ycTpoiicTBa, MalMHel, cuctemsl). Cy-
HOCTb Ha/IeKHOCTH KaK CIIOCOOHOCTH BBINOJIHATH 3aJJaHHbIC
(GyHKIMM, COXpaHSsi CBOM OCHOBHBIE XapaKTEPUCTHKU B
YCTaHOBJICHHBIX IIpeJeax, MPU OINPENEICHHBIX YCIOBUAX
HKCIUTyaTalH. Y CTOMYUBOCTD, )KUBYUECTh, 0€30MMaCHOCTh U
PHUCK TEXHHMYECKOT'O 00BEKTA.

[1,3,4,5]

Tema 2. Memoowt uccaedosanusn u pacuema nokazameJieil HAOEHCHOCMU

CJIOMNHCHBIX MEXHUUECCKUX cCUucCmem

1

OcHOBHbIE KOJIUYECTBEHHbIE MOKA3aTeJIM U KPUTEPUH
HA/1e5KHOCTH.

OcHOBHBIE TOKa3aTeNu HaleKHOCTU. Kpurepun u Koiauye-
CTBEHHBIC IIOKA3aTeNM HAJCKHOCTH. EMMHUYHBIE UM KOM-
IUIEKCHBbIE ToKa3aTenu. HeBoccTaHaBmmBaeMble M BOCCTa-
HaBJMBaemble uznenus. Kpurepun HaJqe:KHOCTH HEBOCCTa-
HaBJIMBAEMBIX U3/IENUil: BEPOSITHOCTh 0€30TKa3HOM paboTHl,
4acTOTa OTKa30B, HHTEHCHBHOCTh OTKA30B, CPEIHEE BpEMs
0e30TKa3HON paboOThl. 3aKOHBI PACHpPENENICHUS BPEMEHHU
Mexny oTkazamu. OCHOBHBIE COOTHOILICHHS IJIsi KOJIdYe-
CTBEHHBIX XapaKTEPUCTUK HaJEKHOCTU MPH Pa3IUYHbIX 3a-
KOHAaxX paclpeneieHnuss BpeMeHH 10 oTkaza. Kpurepuu
HaJIe)KHOCTH BOCCTaHABJIMBAEMbIX W3JEJHIl: MapamMeTp Io-
TOKa OTKa30B, HapaOOTKa Ha 0TKa3, KOA((GHUIIMEHT TOTOBHO-
CTH, KO3 (DUIIMEHT BBIHYKIEHHOTO MpocTosi. OcCOOEeHHOCTH
3G(HEeKTUBHOCTH ¥ HAJEKHOCTH TEXHUYECKHUX CHCTEM.
Y CcTOWYUBOCTD, JKUBYYECTh, 0€30MACHOCTh U PUCK TEXHHYE-
CKOro o0beKTa

[1,3,4,5]

MaremaTu4eckne U CTPYKTYPHO-JIOTHYECKHEe MOJEJN B
TEOPHMH  HAJEKHOCTH, MeTOAbl TPOTrHO3UPOBAHUA
HA/IE’KHOCTH TEXHUYECKHX CHCTEM.

MarteMaTtuueckre MOJENIH TEOPUH HAJEHKHOCTU. JDKCIIOHEH-
nuanbHas Mojenb. Pacnpenenenue BeiiOynna. [Mamma-
pacnpenenenue. Penest pacnpenenenue. Jlorapupmuuecku-
HOpMaJIbHOE pacnpeneneHue. HopmansHoe pacnpeneneHue.
ITyacconoBckuii moTok. CTpyKTYpHO-IOTHUYECKUE MOJEIHN U
pacder HaJe)KHOCTH M 0€30MacHOCTH CHUCTeM. biiok cxema.
HepeBbsi oTkazoB. [lepeBpsi coObituii. I'padbr cocTosHus
cucremsl. [IporunozupoBanue nmokasarenen HaIe)KHOCTH Me-

[1,3,4,5]




TE€MbI

Bcero
4acoB

Ne jjeknmnu

Tema gexnuu. Bonpocsl, oTpadaTbiBaeMble HA JTeKIUHT

YuebHo-
MeToauYe-
CKoe odec-

neyeHue

TOJOM TpadoB. DKCHEPTHBIE METOIbl MPOTHO3UPOBAHUS
MoKasaTesiel HaJle)KHOCTU CUCTEMBbL. BeposaTHOCTHBIE MOjIe-
JIM B pacyeTax CUCTEM M KOHCTPYKUMWA. Monenn Harpyska-
conportusnenue. Kpazucratnueckue mozpenu. Monenu Ky-
MYJIATUBHOrO Tuna. Monenu MapKoBcKoro tuma. Mopaenu
1yacCOHOBCKOT'O TUIIA.

CpencrBa u MeTOAbl KOHTPOJISI M MPOTrHO3MPOBAHUS
HAJAEKHOCTH TEXHHYECKHUX CHCTEM.

Metoapl KOHTPOJIA MOKa3aTejael HaJAeKHOCTU: PACUETHBHIE,
OKCTIICPUMEHTAIBHBIE ¥ PaCcYeTHO-IKCIIEPUMEHTAJILHBIE.
Hepaszpymaromue Meroasl KOHTpoJsi. MeToabl NporHo3u-
pPOBaHUSI HAJIEKHOCTH: METOJIbI 3BPUCTHUECKOTO MPOTrHO3HU-
poBaHMsl (3KCHEPTHOW OLEHKH); METOAbI IPOrHO3UPOBAHUS
M0 CTATUCTUYECKUM MOJEISIM; KOMOMHUPOBAHHBIE METO/IBI.
TexXHUKO-YKOHOMHUYECKUH METOI. OKOHOMHKO-
BEPOSTHOCTHBIA MeToJ. CTpaTeruu NoAIep KaHUs U BOC-
CTaHOBJICHUSI PA0OTOCTIOCOOHOCTH TEXHUYECKOW CHCTEMBI.
Meton cratuctuueckux wucneitannii  (Merog MonTe-
Kapmno). IleppomudHOCT TEXHHUYECKOTO OOCTY)KUBaHMS,
COCTaBHbBIE YacTH TexHu4eckoro oocmyxkuBanus (TO). Jlo-
NYCTHUMBIH ypOBEeHb 0€30TKa3HOCTH U nepuoaudHocts TO.
3aKOHOMEPHOCTH M3MEHEHUS MapaMeTpa TEXHUYECKOTO CO-
CTOSIHUSI, JONYCTUMbIEC 3HAUYCHMUSI.

[1,3,4,5]

MeToabl MaTeMAaTHYeCKOT0 MOJAEJTHPOBAHUS HAJEKHO-
CTH TEXHHYECKHUX CHCTEM.

IleneBoe Ha3HavyeHHE W KiIacCU(pUKAIUSA METOJOB pacyeTa.
[locnenoBarenbHOCTh pacuera cucteM. lIpocTpancTBo co-
cTostHUM cHucTeMbl. CHCTEMHBIE ITOKAa3aTeld HaJIEKHOCTH.
PacueTr Hage)XHOCTH, OCHOBAHHBIM Ha HCIIOJH30BAaHUM Ta-
paJuIeIbHO-TIOCIIEIOBATEIbHBIX CTPYKTYp. Cucrtema ¢ mo-
CIIeIOBATENILHBEIM COeIUMHEHHEM dl1eMeHTOoB. CHcTeMa ¢ Ma-
paIeNIbHBIM COEIMHEHHEM 3ieMeHTOB. CriocoObl npeobdpa-
30BaHUS CJIIOKHBIX CTPYKTYp. JIOTMKO-BEpPOSITHOCTHBIE OC-
HOBBl pacyeTa HaJIe)KHOCTH CHUCTEMbl IapajijieibHO-
MOCJIEIOBATENIbHBIX CTPYKTYP TEXHUYECKUX CUCTEM.

[1, 3, 4,5]

KonuuyecTBeHHasi oOlleHKA HAJEKHOCTH CTPYKTYPHO-
CJIOKHBIX TEXHHYECKHX CHCTEM IO HAJAEKHOCTH HMX )Jie-
MEHTOB.

KonuvecTBeHHbIN aHamM3 aBapUMHBIX [OCJIEI0BATEIBHO-
creil. Onpenenenue byneBbix ypaBHEHUN aBapuUilHBIX IIO-
cienoBareNbHOCTel. BepXHuil M HMKHUN TIpeJebl HeHa-
JISKHOCTH CUCTEMBbI. MeTO/ bl BRIUMCIICHUSI BEPXHETO MOKa-
3aTels mpejiesia HEHAIe)KHOCTH CUCTEMBI. AHAlIU3 Heorpe-
JIEJICHHOCTEW. AHalW3 3HAYUMOCTH: 3HAYMMOCTh 110 bupH-
OayMmy; 3HauuMOCTh 1o bapnoy-IIpomany; 3Ha4MMOCTh TIO
®yccento-Be3enu; 11eHa MOBBIIEHUS PHUCKA; LIEHA COKpa-
HICHUSI PUCKA; 3HAYMMOCTb MO0 KPUTHUUYHOCTH; CTPYKTYPHBIE
Mephl 3HAYMMOCTH; CTPYKTypHasi 3HAYMMOCTh 110 bupnOay-
MY; CTPYKTypHas 3HauuMocTh 1o bapnoy-IIpomany. Boc-
CTaHABJIMBaeMbIe CUCTEMEL

[1,3,4,5]

Tema 3. Komnsvromepnvie mexnonozuu peuwieHus 3a0ay HA0eHcCHOCmuU

CHIOHCHBIX MEXHUUECKUX CUCmeM

2

OCHOBBI MO1€/THPOBAHMS U PACYETA HA/IEKHOCTH U 0e3-
ONMACHOCTH CJIO)KHBIX TEXHHYECKHX CHCTEM ¢ IMOMOUIbIO
YHHBEPCAJIBHBIX MATeMAaTHYeCKUX MNPHKJIAJAHBIX KOM-
NbITEPHBIX MIPOrpamMMm

[1,3, 4,5,
8, 12]




TE€MbI

Bcero
4acoB

Ne jjeknmnu

Tema gexnuu. Bonpocsl, oTpadaTbiBaeMble HA JTeKIUHT

YuebHo-
MeToauYe-
CKoe odec-

neyeHue

MGTOI[BI MAaTCMaTUYCCKOTO MOJCIUPOBAHUA U pacyeTa I10-
KazaTellell HaJIeKHOCTH M 0€30MacHOCTH CIIOKHBIX TEXHH-
YECKHX CHCTEM C IOMOIIBI0 TabimuyHoro mporeccopa Mi-
crosoft Excel u coBpeMEHHBIX MaTeMAaTHYECKUX ITaKETOB
NPUKJIAIHBIX KOMITBIOTEpHBIX nmporpamMm Mathcad.

OcHOBBI MO/IEJINPOBAHMS M PacyeTa HAJAEKHOCTU U Oe3-
ONACHOCTH CJOKHBIX TEXHHYECKHX CHCTEM C IMOMOUILIO
NMAKeTOB NPUKJAJIHBIX MATeMAaTHYeCKHMX MPOrpamMMm M
CPe/ICTB CTATUCTHYECKOH 00padoTKM U aHAJIN3a JAHHBIX
MeToapl MaTeMaTHIECKOTO MOJCIMPOBAHUS U pacyeTa 1o-
Kaszarejgel HaJe)XHOCTH U 0€30MaCHOCTH CIIOKHBIX TEXHH-
YECKUX CHUCTEM C TMOMOIIBIO CPEJCTB CTATUCTHYECKOU 00-
pabotku u ananm3a nanHeix Mathcad. Ocobennoctu pere-
HUA HpI/IKJ'Ia)IHI)IX 3agadax ynpaBJ'ICHI/ISI HAAC)KHOCThIO U

6630HaCHOCTBIO CJIOKHBIX TCXHHUYCCKUX CHUCTEM B
Matlab/Simulink.

[1,3, 4,5,
8, 12]

Crnennanu3upoBaHHble KOMIbIOTEpPHbIEe NPOrPaMMHbIe
KOMILUIEKChl AHAJIU3a HAJeKHOCTH CHCTEM CJI0KHOM
cTpykTypsl. IIK <KAPBUTOP».

OcHOBBI paboTH! U (PYHKIIMOHAIEHBIE BO3MOKHOCTH CITCITH-
QJIM3UPOBAHHBIX KOMIIBIOTEPHBIX MPOTpaMM B PEIICHUU 3a-
Jlad HAJIEeKHOCTH CIIOKHBIX TEXHHYEeCKHX cucteM. Ilpo-
IpPaMMHBI KOMILIEKC aBTOMAaTH3UPOBAHHOIO CTPYKTYpPHO-
JIOTUYECKOTO MOJEIMPOBAHUS M pacyeTa HaJEeKHOCTH U
6e3omacHoctu cucreM «APBUTP» (ITIK «<ACM C3MAy,
Bepcus 1.0). Teopernueckne OCHOBBI ABTOMAaTU3UPOBAHHO-
ro CTPYKTypHO-joruueckoro mozaenuposanusi (ACM). Oc-
HOBBI paboThl M (DYHKIMOHAIbHBIE BO3MOXKHOCTH IIPO-
rPaMMHOIO KOMIJIEKCA: MPOTHO3 HAJIeKHOCTH, ONTUMHU3A-
LUl ¥ CUCTEMHOE MOJEJIMPOBAaHUE, aHAJIN3 XapaKTepa U Mo-
CIIEICTBUI OTKAa30B, aHAIM3 JIepeBa OTKA30B TEXHUYECKOU
CUCTEMBI, BBISIBIICHUE TCHICHIIUNA COOEB MU3/IEeNUs U IPOTHO-
3UpPOBAaHHUE MX XapaKTepa Ha OCHOBE pacnpenesicHus Beu-
Oynia, HTPOTHO3UPOBAHME PEMOHTONPHUIOJHOCTH, aHAIU3
3aTpaT B TE€YEHHME >KU3HEHHOIO IMKJIA MPOJYKTa, aHAJIU3
PHUCKOB, 00YCJIOBJICHHBIX YEIOBEYECKUM (haKTOPOM.

MeTtoabl pacyera Ha[eKHOCTH HEBOCCTAHABJIMBAEMbIX
# BPCCTAHABJIHMBAEMBIX CHCTEM C MOMOIIBI0 COBPEMeEH-
HBIX MaKeTOB NMPHKJIAJHBIX NPOrpaMM NEePCOHAIBHBIX
KOMIILIOTEPOB.

OcOOEHHOCTH U TIOCIIE0BATEIFHOCTD PEIICHHUS TIPAKTHIe-
CKHX 3a/1a4 HA/ICKHOCTH HEPE3ePBUPOBAHHBIX U PE3CPBH-
POBAHHBIX HEBOCCTAHABIMBAEMBIX CIIOKHBIX TEXHHYCCKUX
cucteM B iporpamme Mathcad.

[1,3, 4,5,
8, 12]

Tema 4. Ocnogvl ananuza mexHo2eHH020 PUcKa

IHousitue pucka u ero Kiaccupuranms.

HOHSITI/IG pI/ICKa. OCHOBHBIG HpI/IHIII/IHBI KOHICIIIITNN ((l'[pI/I-
€MJIEMOr0 pUcCKay. MaTeMaTudeckue ONpeAesICHUs pUCKa.
[IpuunHbl BO3HUKHOBEHMS pUCKa. [[puynHBI aBapuilHOCTH
Ha Tpou3BOJACTBe. Kiaccudukanus puCKOB MpH yIpaBlie-
HUU TEXHOT€HHON 0€30I1aCHOCTBIO.

[L2 3 4
5, 8,9, 12
13]

OcHoBbI aHa/IM3a PUCKa CJIO0KHBIX TEXHHYECCKHUX CH-
CTEM.

[1,2, 34,
58,9 12,




YuebHo-
Ne | Beero MeToauye-
Ne jrekuun Tema Jekuuu. Bonpocsl, 0TpadéaTsiBaeMble HA JEKIHH
TEMbI| Y2COB cKoe odec-
neyeHue
Ananus pucka. HopmaTtuBHble 3HaueHMs pucka. CHIU)KEHHE 13]
OMacHOCTH pucka. OneHKa KPU3UCHBIX CUTyaluil. YIpas-
nenre puckoMm. OmpeneneHue W u3MepeHue pucka. Kaue-
CTBCHHBIC W KOJIMYECTBEHHBIE METOIbI aHAIW3a M OICHKHU
pHUCKa.
Hro-| 6
ro
6. ConepxxaHue KOJIJIOKBUYMOB
Ne | Bcero Ne Tema ko/u10kBUYMa. Boipockl, oTpadaTbiBae- YueoHo-
TeMbl 4aCOB [KOJIOKBHYMA Mbl€e Ha KOJIJIOKBHYMe MeToan4YecKoe
ob0ecrneueHue
7. IllepevyeHb NPAKTHYECKUX 3AHATHH
Y4eOHo-
Ne Bcero Ne Tema npakTH4eCKOro 3aHATHSA. MeToau4e-
TeMbl | YacoB [3aHsiTHsI| Bonpockl, 0TpadaTbiBaeMble HA MPAKTHYECKOM 3aHAITHH | CKoe o0ec-
nevyeHne
2 4 1,2 |OnpeneneHne KOJIMYeCTBEHHBIX XapaKTePHCTHK Haje:xkHocTH|[3, 4, 8, 12]
N0 CTATHUCTHYECKHMM [JaHHBIM 00 oTka3zax u3genus. Pemenue
MNPAKTHYCCKUX 3a4a4 OIPCACIICHUSA KOJMYCCTBCHHBLIX XapaKTCpHU-
CTHUK HAIACKHOCTHU IO CTATUCTUYCCKUM IOaHHBIM 06 OTKazax usac-
JUS. C TIOMOMLIBIO COBPEMEHHBIX MAKETOB MPHUKIAIHBIX IPOrPaMM
nepcoHaIbHbIX KoMibioTepoB Mathcad.
AHa/MTHYeCKOe onpejesieHne KOJIHYeCTBeHHBIX XapaKkTepucTuk| [3, 4, 8, 12]
HAIEKHOCTH M3/1esust. Pemenye NpakTHYECKUX 3a/1ad 0 aHalM-
TUYECKOMY  OIPENCNIEHUI0  KOJUYECTBEHHBIX  XapaKTEPUCTHK
HAJIE)KHOCTH M3IEIHs C MOMOIIBIO COBPEMEHHBIX TAKETOB IPH-
KJIaIHBIX IPOTpaMM MEepCOHATBHBIX KommbioTepoB Mathcad.
ITocenoBaTeLHOE coelMHEHHE 3JIEMEHTOB B cucTemy. Pemre-| [3, 4, 8, 12]
HHE TPAKTUYECKUX 3aJa4 aHalu3a IMOCIIeIOBATEILHOTO COEINHE-
HHS DJIEMEHTOB B CHCTEMY C IOMOIIBIO COBPEMEHHBIX MAKETOB
MPHUKJIAIHBIX TIPOrPaMM MEpCOHAIbHBIX KommbioTepoB Mathcad.
3 4 3,4 |Pacyer HaJe:KHOCTH CHCTeMBbI C MOCTOSIHHBIM pe3epBHpoOBaHu-| [3, 4, 8, 12]
eM. PelleHne npakTHYECKMX 3@y [0 pacyeTy HalekKHOCTH CH-
CTEMBI C MOCTOSHHBIM PE3EPBUPOBAHUEM C MOMOIIBIO COBPEMEH-
HBIX ITAKETOB MPHUKIAIHBIX MPOIPAMM IEPCOHAIBHBIX KOMIIBIOTE-
pos Mathcad.
Pe3epBupoBaHue 3aMelleHHeM B pe:kuMe ob.erdensoro (ten-| [3, 4, 8, 12]
JIOr0) pe3epBa W B peKHMe HEHATPY:KEHHOT0 (XO0JIOHOIr0) pe-
3epBa. PellleHne NPakTHYECKUX 3a/a4 110 PE3EPBUPOBAHMIO 3aMe-
IEHUEM B PEXUME 00JIETYEHHOTO (TEIIOT0) pe3epBa H B PEKHME
HEHArpyKEHHOI'0 (XOJIOJHOr0) pe3epBa ¢ MOMOIIBI0 COBPEMEHHBIX
[AKETOB MPHKJIAIHBIX TMPOTPAMM IEPCOHAIBHBIX KOMITBIOTEPOB
Mathcad.
PacyeT HaIeKHOCTH CHCTEMBI € II03JIEMEHTHBIM pe3epBupoBa-| [3, 4, 8, 12]
HueM. PelleHue NpakTHYECKMX 3a4ad MO pacdeTy HaJeKHOCTH
CHCTEMBI C TI09JIEMEHTHBIM PE3EPBUPOBAHMEM C ITOMOIIBIO COBpE-
MCHHBIX IMAaKETOB MPHUKIAAHBIX NPOTrpaMM MNEPCOHAJIBHBIX KOMIIb-




rotepoB Mathcad.

Pe3zepBupoBanue ¢ JpoOHOI KPATHOCTHIO U TOCTOSTHHO BKJIIO-
YeHHBIM pe3epBoOM. PerieHne mpakTUIECKUX 3a/1a4 10 PE3ePBUPO-
BaHMIO C IPOOHOM KPATHOCTHIO U TMIOCTOSTHHO BKITFOUEHHBIM PE3EPBOM
C MOMOIIBIO COBPEMCHHBIX IMAKCTOB IMPUKIIAAHBIX IIpOTrpaMM Iep-
COHAIBHBIX KoMmmbroTepos Mathcad.

[3, 4,8, 12]

4 2 Ckoab3silliee pe3epBHPOBaHHE NPH IKCHOHEHUHAIBHOM 3a-|[3, 4, 8, 12]
KOHE HAaJe:KHOCTH. PellleHHWe TNPaKTUYECKUX 3a/la4 aHaiu3a
CKOJIB3SIIIETO PE3CPBUPOBAHUS MPH IKCIOHCHIIHATLHOM 3aKOHE
HAJIGKHOCTH C TOMOIIBI0 COBPEMEHHBIX MAKETOB MPHUKIATHBIX
IpOrpaMM TIePCOHAIBHBIX KoMIbioTepoB Mathcad.
Hroro 10
8. Ilepeuennb J1adopaTOpHBIX PadoT
He mpenycMoTper yaeOHBIM TTAaHOM
9. 3aganus 115l CAMOCTOATEIbHON Ppa0oThI CTY/ICHTOB
YueodHo-
Ne Bceero Bonpoce! 1J11 caMOCTOSITEILHOTO U3Yy4YeHUSs
TeMBI Yacos (3amanus) MeroHecicoe
obecneyeHue
1 38 CymnocTh HageskHocTn. CyIIHOCTH HaIeXHOCTH Kak cmo- | [3,4,5,6,7, 11,
COOHOCTH BBITONHATH 3aJaHHbIE QYHKLUH, COXPAHSAS CBOH OC- 13]
HOBHBIC XapaKTCPHUCTUKHW B YCTAHOBJICHHBLIX IIpEaciiax, IIpU
OTIPE/ICTICHHBIX YCIOBHAX DKCILTyaTal[UH
OcCHOBHBIE OHATHSI M TEPMHUHOJIOTHS B 00J1acTH HaaexkHo- | [3,4,5,6,7, 11,
ctd. OCHOBHBIC MOHSTHS M TEPMHUHOJIOTHS B 00JaCTH HAIEK- 13]
HOCTH TEXHMYECKUX CHUCTEM: HAJCKHOCTh, OE30TKA3HOCTH,
AOJITOBCYHOCThb, PEMOHTHOIIPUTOAHOCTH, COXPAaHACMOCTb, OT-
Ka3, MpeJelbHOe COCTOSIHUE U pyrue. [lokazarenu HaJeKHO-
cru. HoMmeHknaTypa u knaccudukanus nokasareneil HaiexKHO-
CTH.
2 30 OcHOBHBIE KOJHYECTBEHHbIE MOKa3aTead W kpurepun | [3,4,5,6,7,11,
Ha/le’KHOCTH. KomMuecTBEHHBIMU XapaKTEPUCTUKAMU HAIeX- 13]
HOCTH: BEpOSTHOCTh OE€30TKa3HOW pabdOThI, cpeaHee BpeMs
0e30TKa3HOW PabOTHI; MHTCHCUBHOCTh OTKA30B; YaCTOTa OTKa-
30B; pa3IHMIHbIC KO (DUIMEHTHI HAIEKHOCTH.
OcHOBHBIE MOJIEJIH M METOJbI B TeOPHH HaaexHocTH. Ma- | [3,4,5,6,7, 11,
TEMATHYECKUE W CTPYKTYPHO-JIOTUUECKHE MOJECIH B TECOPUH 13]
HaACKHOCTH, MCTOABI IMPOTrHO3UPOBAHUA HAACKHOCTH TCXHU-
YECKHX CHCTEM.
Metoabpl MOAETHPOBAHUA B TeOpPUH HageskHocTn. Mertonwl | [3, 4,5, 6,7, 11,
MOJICTIMPOBAHUS aBapHUIHBIX TOCICIOBATEILHOCTEH, JepeBO 13]
COOBITHH, TEPEBO OTKA30B
MeToapl aHAJIM3A YACTOT COOBITHII B Teopuu Hamexuoctu. | [3,4,5,6,7, 11,
MeTtoapl aHaM3a 4aCcTOT UCXOAHBIX COOBITUH M HAJICKHOCTHU 13]
3JIEMEHTOB
MeToabl aHAJIN3Aa BEPOATHOCTH B TeOPUHU Haxe:xkHocTn. Me- | [3, 4,5, 6,7, 11,
TOABI aHAJIN3a BEPOSTHOCTH OTKA30B M BEPOSTHOCTH IOCIICI- 13]
CTBUH
Metoabl ompenejieHHs] TOYHOCTH B Teopuu Haaexuoctu. | [3,4,5,6,7, 11,
Mertoabl omnpejeneHuss TOYHOCTH B OIEHKE IoKaszaTeneit 13]
HAJIGKHOCTH
Meroapl  aHaam3a  HagexHocTH  cucrem. Jlormko- | [3,4,5,6,7, 11,
BEPOSTHOCTHBIA METOJ aHAJIN3a HAZCKHOCTH CHCTEM 13]




TEMbI

Bcero
Yacos

Bomnpoch 17151 caMoCTOAITEILHOTO U3YYeHUSI
(3amanus)

YuebHoO-
METOAHYECKoe
obecrmeyeHue

MeToa MakcuMaJbLHOTO npaBaonoaodus. Pemenus 3anad Ha
METOJ MaKCHUMaJILHOT'O TpaBaonoaoous. OeHka mapaMeTpoB
HOPMAJIBHOTO pacripeneneHus, pactpenenenns llyaccona, mo-
Ka3aTeJIbHOro paclpeesIeHusl.

[3,4,5,6,7, 11
13]

MeTtoabl aHaIM3a HeoNpeaeJeHHOCTel, 3HAYUMOCTH U 1yB-
cTBUTEIbHOCTH. [Tocae0BaTebHOCTD OLIEHKU HEOIPEeIeH-
HOCTH, 3HAUUMOCTHU M YyBCTBUTEIBHOCTH PE3YJITATOB pacueT-
HOT'O aHaJIN3a aBapHil.

[3,4,5,6,7, 11
13]

MeToabl OLIECHKH TeXHOT€HHOT0 prcKa. MeTo bl OLIEHKH
TEXHOTEHHOT'0 PHUCKA C UCIIOJIb30BAaHUEM HarpaMMbl IPUUHHA-
MOCJICACTBHUE

[1,2 7,9, 13,
17,18, 19]

MeTO}J]:I AaHaAJIMu3a HAJACKHOCTH. MeTO,Z[bI aHaJIn3a HaIOCKHO-
CTH TEXHHYECKOM CHCTEMBI 34 CUET BBCICHU A PE3CPBHUPOBAHUA

[3,4,5,6,7, 11
13]

30

MeTo10-0pUEHTUPOBAHHBIE MPUKJIAAHbIE MPOrPaAMMBI.
B03M0OXHOCTH COBPEMEHHBIX METOJI0-OPUEHTUPOBAHHBIX TPU-
KJIQJHBIX TPOTPAMMHBIX MPOIYKTOB B MPIJIOKEHHH K TEOPHHU
HAJSKHOCTHU CIOXHBIX TEXHUYECKUX CHUCTEM.

[3,4,5,6,7,11
13]

MeToapl MATEMATHYECKOT0 MOJIETMPOBAHMS W pacyera Io-
Ka3zaTejiell HaJesKHOCTH. MeTo/ bl MaTEMaTHYECKOTO MOJIENH-
pOBaHMs W pacyeTa MokKasarelieil HaIeKHOCTH U 6E30IIaCHOCTH
CJIOKHBIX TEXHUYECKUX CUCTEM C IIOMOIIBIO T36J'II/I‘IHOFO apo-
neccopa Microsoft Excel u coBpeMeHHBIX MaTeMaTHYECKHX
MaKeTOB TMPHKIAIHBIX KOMIBIOTEPHBIX mporpamm Derive u
Mathcad. OcobGenHocTH pelleHHsT MPHUKIAOHBIX —3amadax
YIpaBJICHUA HAAC)KHOCTBIO H 6e3OHaCHOCTI)IO CJIOXKHBIX TEX-
nuyeckux cucreMm B Matlab/Simulink.

[3,4,5,6,7, 11
13]

Cnennanu3upoBaHHble KOMIBIOTEPHbIe TNPOrPaMMHbIE
KOMILJIEKChI aHaau3a Hajae:kHocTH. Crenuanu3upoBaHHBIE
KOMITBIOTEPHBIE MPOrPaMMHBIE KOMIUIEKCHI aHAJIN3a HAAEXKHO-
ctu cucreM cioxxkHod cTpykrypsl. 1IK «APBU-TOP» u IIK
Relex. OcHoBbl paboThl ¥ (YHKIMOHAIBLHBIE BO3MOXKHOCTH
CHELUATM3UPOBAHHBIX KOMIIBIOTEPHBIX MPOTrPaMM B PELICHHH
3a/J1a4 HaIeXKHOCTH CJIOKHBIX TEXHUUECKUX CHCTEM.

[3,4,5,6,7, 10,
11]

BoccranaBiimBaeMble M HEBOCCTAHABJIMBAEeMbI€ TeXHHYe-
ckne cucteMbl. OCOOCHHOCTH W TIOCJIEIOBATEIHHOCTE pellie-
HUS MPAKTHYSCKUX 3a/1a4y HaJIe)KHOCTH BOCCTAHABJIMBACMBIX U
HCBOCCTAHABJIMBACMBIX CJIOKHBIX TCXHHUYCCKHUX CHUCTEM B HpO-
rpamme Mathcad.

[3,4,5,6,7, 11
13]

30

TexHOreHHbIE M JIKOJOTHYECKHE ABAPUM H KATACTPOQBLI.
KnaCCI/I(bI/IKauHﬂ MOTEHIIHAIILHO OIIACHBIX OOBEKTOB M TEXHO-
JOTHM MO XapakTepy BO3MOXKHBIX UpE3BBIYAMHBIX CHUTYyaLHil,
BO3HHKAIONIUX B PE3yNbTAaTe aBapwii Ha Takux oObekrax. Ho-
MEHKJIaTypa OCHOBHBIX HWCTOYHHKOB aBapwii W Karactpod.
[IporHo3upoBanne U TpeAynpexaeHue aBapuil U Karactpod.
OcHOBHBIE HCTOUYHHKH SKOJIOTHYECKUX aBapHid U KatacTpod.

[1,2,7,9,13]

Ilonsitue pucka. OCHOBHBIE MPUHIUIILI KOHIEIIUH «IIPHEM-
JIEMOTO pHCKa». MaTeMmaTuieckue onpejaeicHus pucka. [lpu-
YUHBI BOSHHKHOBEHHUS pucKa. [IpHunHBEl aBapUHHOCTH Ha IIPO-
m3BojcTBe. Kiaccudukanus prcKOB MpH yNPABICHUU TEXHO-
TeHHOM 0€30MacHOCTHIO.

[1,2 7,9, 13]

Ananu3 pucka. HopmatuBHbIe 3HaueHHs pucka. CHIDKEHHE
onacHOCTU pucka. OlLieHKa KPU3UCHBIX CUTyalud. YIIpaBieHUE
puckoM. OmpeneneHrne W u3MepeHne prcka. KauecTBeHHBIC U

[1,2 7,9, 13]
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Yu4eOHo-
Ne Bcero Bonpocs! 17151 caMOCTOSITETLHOTO U3Y4YEeHHUsI
METOHYeCcKOoe
TeMBI Yacos (3amanus)
olecneyeHue
KOJIMYECTBEHHBIE METO/IbI aHAJIM3a M OLICHKH PUCKA.
Hroro 128 Buowl, epagpux koumponss CPC, (no pewenuro kagpeopvr YMKH)

10. PacueTHo-rpaduueckas padora
He npenycMoTpeH yueOHbBIM IJIaHOM

11. KypcoBas padora

He npexycMoTpeH yueOHbBIM IIIaHOM

12. KypcoBoii npoekTt

He npenycMoTpeH yueOHbBIM TUIAaHOM

13. ®oH O1IeHOYHBIX CPEACTB /sl IPOBEeHUs] IPOMEKYTOYHOM aTTecTAllUN
00yYarImMXxcs Mo JUCUUIINHE (MOTYJIIO)

OuennBaHue ypoBHS C()OPMHUPOBAHHOCTH 001IeNIPOeCCHOHAIBHBIX U podec-
CHOHAJIbHBIX KOMIIETCHIUM

YpoBenb chopmu-

®@opmupyembie KoM- | Pe3ybTaThbl 0CBOe- | POBAHHOCTH KOMIIe- XapakTepucTHKA
neTeHIuH HHMA KOMIIETeHUMI | TeHIMH BbINYCKHH- YPOBHS
Ka
OIIK-3 — cioco6HO- 3unaem: Huzkuit |. PennpotyKTUBHBIH ypo-
CTbIO OPUEHTHPOBATh- | - OCHOBHBIE MPUHIIH- BEHb - II03HABaTENbHAS
Csl B OCHOBHBIX HOP- BT aHAJTU3a ¥ MOJIe- AKTUBHOCTH M CAMOCTOSI-
MaTHBHO-TIPABOBBIX JMPOBAHUS HAJIEK- TEJILHOCTh CTY/IEHTa
aKTax B 00JIACTH HOCTH TEXHHYECKUX OTPaHUYHMBACTCS pAMKaMH
obecnieueHus 6e3- CHCTEM M ompeere- BOCTIPOU3BOSILEH Jiesi-
OIIACHOCTH. HUS IPUEMIIEMOTO TesnbHOCTU. CTYIEHT He
pHCKa, TOTOB K PEIIECHHIO MPO-
Ymeem: (deccroHaNbHBIX 3324 B
- IPOBOJUTH pacue- o0JacTu aHaiIM3a prcKa
Thl HaJIEKHOCTH U CJIO’KHBIX TEXHUYECKUX
paboToCIOCOOHOCTH CHCTEM B MOJTHOM 00BEME,
OCHOBHBIX BUJIOB HE00XOIUM KOHTPOJIb U
MEXaHU3MOB, MOMOIIIb B pabote, Tpedy-
Bnaoeem: €TCsl IEPENOATOTOBKA
- METOZIaMH MaTeMa- CTY/ACHTA M TOBTOPHBIN
THYECKOT0 MOJIEIH- KOHTPOJIb KOMIETEHINH
I1K-15 - cnoco6Ho- pOBaHMsI HaJIEKHO- IToporosslii Il. PEeKOHCTPYKTHBHBII
CTBIO TIPOBOJIUTH H3- CTU 1 0€30IaCHOCTH | (YIOBJIETBOPHUTENBHO) | YPOBEHb - 3a/1a4H, TIC

MEpEHHUsl YPOBHEU
ONAacCHOCTEN B cpefe
obutanus, oopadatel-
BaTh NOJyYEHHbBIE pe-
3yNbTaThl, COCTABIIATH
MIPOTHO3bI BO3MOXKHO-

paboThl OTETBHBIX
3BEHBEB PEATHHBIX
TEXHUYECKHUX CUCTEM
Y TEXHUYECKUX 00b-
€KTOB B IIEJIOM.

HaJ0 IPOU3BECTH IIPO-
CTEHIINHI aHAJIU3 yCIOBUS
U BBIOpATh U3 N3BECTHBIX
cnoco6oB HykHbIH. CTy-
JIEHT F'OTOB K PEIIECHUIO
poQeCCHOHANTBHBIX 3a-

11




IO Pa3BUTUS CUTYya-
v,

[1IK-17 - cnocoGHo-
CTBIO OIIPEACIIATD
OMacHbIE, YPE3BbIYAI-
HO OIIACHBIE 30HBI,
30HBI IPUEMIIEMOTO
pUCKa,;

a4y B 00J1acTH aHaIn3a
PUCKa CJIIOKHBIX TEXHUYE-
CKHX CHCTEM, OJIHAKO
HYK/Ia€TCs B MIOBBIIIICHUU
KBaJIM(UKALMU IO OT-
JIETBHBIM BOIIPOCAM B
IIPOIECCE CAMOCTOSATE b~
HOTr0 00y4YEHHUs U PAKTH-
YECKOU NEeATENbHOCTH

I1K-20 - cnocoGHo-
CTBIO IPUHUMAThH y4a-
CTHE B HAy4HO-
HCCIIEI0BATEIILCKUX
pa3paboTKax Imo mpo-
(IO TIOJITOTOBKHU:
CHCTEeMaTU3UPOBATh
nH(pOpPMAaLIKIO [0 TEME
UCCIIE0BAHUN, IIPU-
HUMATh y4acTHe B
JKCHEpUMEHTax, 00-
pabaTbIBaTh MOTYYEH-
HbIE IaHHBIE

[TK-21 - ciocoGHo-
CTBIO peIlaTh 3a/1a4u
npodeccruoHanbHON
NEeSITEIbHOCTH B CO-
CTaBe HAYYHO-
HCCIIeIOBATEIILCKOTO
KOJIJICKTHBA

IIponBuHyTHII
(xopor1o)

I1l. TBOpUeckuii, HOUCKO-
BBII YPOBEHb - 3a]1a4H, B
KOTOPBIX HaJl0 MPOSBUTh
WHHUIIMATHBY, TOTAJKY,
YMEHUE JIOTHYECKHU pac-
CYXJaTh B HECTaH/IAPT-
HOU cutyauuu. Beicokas
CTETIeHb TOTOBHOCTH CTY-
JIeHTa K IpOo(eCcCUOHAIb-
HOM e TENbHOCTH B 00-
JacTU aHaJu3a pucKa
CJIOKHBIX TEXHHYECKUX
CUCTEM; CIIOCOOHOCTh CH-
CTEeMAaTU3UPOBATh WH-
¢dopmanuio no Teme uc-
CII€IOBAHUM, TPUHUMATH
y4acTHe B KCIIEPUMEH-
Tax, 00pabaTbIBaTh MONY-
YEeHHBIE IaHHBIE

Bricokuit
(oTIMYHO)

IV. YpoBeHb cuTyarmoH-
HOTO aHaJIN3a PUCKa pe-
QJIBHBIX YPE3BBIYANHBIX
CUTYyAaIMil TEXHOIE€HHOTO
xapakrepa. MakcuMaibHO
BO3MOYKHAsI BRIPAXKCH-
HOCTB TIpoheccroHab-
HOI KOMIIETEHIIAU B 00-
JIACTH aHAJN3a pUCKa
CJIOKHBIX TEXHHYECKUX
CHCTEM; CIIOCOOHOCTD Cca-
MOCTOSITEJIHHO HCCIIEIIO-
BaTh CUTYAIUIO, Pa3o-
Opatbcsl B CyTH TIPOOJIEM,
MPEITIOKUTH BO3MOYKHBIC
peIIeHS U BBIOPATh
JydIee U3 HuX

Mamepuansl 0na ouenueanus yposusa cghopmuposannocmu oodouwenpogheccuo-
HAbHBIX U NPOPECCUOHAILHBIX KOMNEMEHUUIL CMYOEeHmMO08 8 NPoyecce 0C80eHU
u3yuaemoi OUCUUNIUHBL COCHABIECHbL C YYEMOM pA3IU4HO20 YPO6HA 3HAHUIL,

YMEHUIl U HABLIKOE CHYOCHM 08
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l. 3a0auu penpodykmuenozo ypoenua (OIIK-3 — cnocobnocmuio opuenmupoeanv-
CAl 6 OCHOBHbIX HOpMAMUBCHO-NPABOBBIX AKMAX 6 ooracmu obecneuenus beonac-
Hocmu)

[1,3,4,5,6,7,8,12, 13, 21, 22, 23]

ITpumep 1. Jomyctum, yto Ha ucneltaHue nocrasieHo 1000 OgHOTHUIHBIX JIEKTPOHHBIX

namr. 3a 3000 g orkasano 80 jamir, TpeOyeTCs: OMPEAETUTh BEPOATHOCTH Oe30TKa3HoH paboThl P(t)
1 BeposiTHOCTB oTka3za Q(t) B Teuenue 3000 u

ITpumep 2. Jlonmyctum, 4TOo Ha ucneltaHue nocrasieHo 1000 OgHOTUIHBIX 3JIEKTPOHHBIX
namr. 3a niepsbie 3000 g otkazano 80 namr, a 3a uaTepBai Bpemenu 3000—4000 u otkazano eme 50
nami. TpeOyetcs onpenenuts yactory f(At) u uHTEHCHBHOCTH A(At) OTKA30B AJIEKTPOHHBIX JIAMIT B
npomexytke Bpemenn At = 30004000 .

[Tpumep 3. Ha ucnerranue nocrasneHo NO = 400 uznenuii. 3a Bpems t = 3000 u oTkazano
n(t) = 200 nznenmii, 3a uaTepBan At = 100 u oTkazano N(At) = 100 uzgenuii. TpeOyeTcs onpenenuTs
BEpPOSITHOCTH 0e30TKa3HOU paboThl 3a 3000 4, BeposTHOCTH Oe30TKa3HOU padoTel 3a 3100 4, Bepo-
ATHOCTh Oe30TkazHoW paboThl 3a 3050 4, wactory orka3zoB f(3050), MHTEHCHBHOCTH OTKAa30B

M(3050).

[Tpumep 4. B TedeHne HEKOTOPOTO MEPHOIa BPEMEHU MTPOU3BOAMIOCH HAOIIOCHUE 32 pa-
00TOi1 0JTHOTO 00BEKTA. 3a BECh MEPHUOJI 3apPETUCTPUPOBAaHO N = 15 oTka30B. [[o Havyana HaOmrOMC-
HUN 00BEKT mpopabdoTan 258 4, K KOHIy HaOMroAeHUsT HapaboTka coctaBuia 1233 4. Onpenenuts
CpeaHIoI HapaOOTKy Ha oTKa3 fcp.

[Tpumep 5. IIpousBoannocs HabmrOAEHUE 32 pabOTON TpeX OJHOTUIHBIX OOBEKTOB. 3a me-
puoa HaOIroAeHUs ObUIO 3a(MKCUPOBAHO IO MEPBOMY 00BEKTY 6 OTKa30B, 1O BTOpoMy — 11 oTka-
30B, TpeTheMy — 8 0TKa30B. HapaboTka mepBoro oowekra t1 = 6181 4, Broporo t2 = 329 u, Tperbero
t3 = 245 4. OnpenenuTh HAPAOOTKY OOBEKTOB HA OTKA3.

[Tpumep 6. Cuctema cocTOUT U3 5 MPUOOPOB, IPUUEM OTKa3 JHOOOT0 OJHOTO U3 HUX BEIET K
OTKa3y cHcTeMbl. VM3BecTHO, UTO MepBBIi oTKa3an 34 pas3a B TeueHue 952 4 paboTel, Bropoi — 24
pasa B Teuenue 960 4 paboThI, a ocTaIbHBIC TPHOOPHI B TeueHue 210 1 paboTel oTKazanu 4, 6 u 5
pa3 cooTBEeTCTBEHHO. TpedyeTcs onpenenuTb HapaOOTKy Ha OTKa3 CUCTEMBI B LIEJIOM, €CIIU CIpa-
BEJJIB SKCIIOHEHIIUAIBHBII 3aKOH HAJIEKHOCTH JIJISl KaXKI0T0 U3 MSATH MPUOOPOB.

[Tpumep 7. 3a HaOMIOJAEMBIN TTEPUOJT IKCIUTYaTallUX B amaparype OblIo 3aUuKCHpOBaHO 8
oTka3oB. Bpems BoccTanoBienus cocraBmwio: t1 = 12 mun, t2 = 23 mun, t3 = 15 mun, t4 = 9 mun, t5
= 17 mun, t6 = 28 muH, t7 = 25 muH, t8 = 31 mun. Tpebyercs onpenenuTs cpelHee BpeMs BOCCTa-
HOBJICHUS alllapaTyphl.

[Tpumep 8. Anmaparypa umena CpeJHIO HapaOOTKy Ha oTka3 tCP = 65 4 u cpenHee BpeMs
BoccTaHoBNeHH tB = 1,25 4. TpeOyercs onpenenuts ko3¢ uieHt roroHoct Kr.

[Tpumep 9. [lycTh Bpemst pabOTHI 2JIEMEHTa /10 0TKa3a MOJYUHEHO 3KCIIOHEHIIUAIbHOMY 3a-
KOHY A = 2,5 - 10°q, TpebyeTcst onpeaenuTh BEPOSITHOCTh 0e30TKa3HO# paboTel P(t), gacrory
otka3os f(t) u cpenHrO0 HapaboTKy Ha oTKa3 tcp, ecau t = 500, 1000, 2000 .

[Tpumep 10. Bpemst paGoThl n3aenus A0 OTKa3a MOTYMHICTCS 3aKOHY pacnpeaeiaeHus Pames.
Tpebyercs onpenenuth KonuuecTBeHHbIe XapakTepuctuku: P(t), f(t), A(t), tcp mpu t1 = 500 4, t2 =
1000 4, t3 = 2000 4, eciiu napametp pacnpenenenus ¢ = 1000 4.
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[Tpumep 11. Bpemsi Ge3oTkazHON pabOTHl TMPOCKOMMYECKOIO YCTPOWCTBA € IIAPUKOIOI-
IIMITHUKAMH B OCSIX POTOPA TMPOCKOINA MOJUMHSAETCS 3aKoHY BeiiOyiia — 'Heenko ¢ mapamerpa-
mu k=15 h=10"4", a BpeMs ero padotel t = 100 4. TpeGyeTcss BHIYUCIUTH KOJUYECTBEHHBIE
XapaKTEpUCTUKHU HAJIEKHOCTU TAKOTO YCTPOMCTBA.

[Ipumep 12. M3BecTHO, YTO MHTEHCUBHOCTH OTKa30B A = 0,02 9, a cpenHee BpeMs BOCCTa-
HoBjeHus tg = 10 u. TpeOyercs BBIYMCIUTH KOI(DPHUIIMEHT TOTOBHOCTH U (YHKIIMIO TOTOBHOCTH
U3IEINHS.

ITpumep 13. Cucrema coctout u3z 12 600 351eMEHTOB, CpeIHAS MHTEHCUBHOCTh OTKa30B KO-
TopeIx Acp = 0,32-10-6 gt

[Tpumep 14. Cuctema coctout u3 N = 5 610xoB. HamexxHOCTh 0JIOKOB XapaKTepu3yeTcs Be-
POSITHOCTBIO 6€30TKa3HOU pabOThI B TeUEHUE BpeMEHH {, KOTopas paBHa:
pl(t) = 0,98; p2(t) = 0,99; p3(t) = 0,97; p4(t) = 0,985; p5(t) = 0,975. Tpebdyercs onpeneauTh BEPO-
STHOCTH 0€30TKa3HOU PabOThl CUCTEMBI.

[Ipumep 15. Cucrema cocTOUT U3 Tpex yCTpoilcTB. NHTEHCUBHOCTh OTKa30B AJIEKTPOHHOIO
ycTpoiicTtBa paBHa Al = 0,16 102 4 = const. IHTEHCHBHOCTH OTKA30B JIBYX 3JIEKTpOMEXaHUYe-
CKMX YCTPOHCTB JTMHEWHO 3aBHCAT OT BPEMEHHU M ONPENEIAIOTCS CIEAYIOMUMH hopMynamu: A2 =
0,23-10% u?, A3 =0,06-10°*° a*. HyxHO paccunTath BEpOSATHOCTh O€30TKa3HON PabOTHI U3-
nenus B Tedenue 100 .

[Tpumep 16. Cuctema cocTouT U3 Tpex OJIOKOB, CpeHsAs HapaOoTKa A0 MEPBOTO OTKa3a Ko-
Topbix paBHa T1 =160 u, T2 =320 4, T3 = 600 4. /{751 6;10KOB CIIpaBeIJINB IKCIIOHCHIIUATIBHBIN 3a-
KOH HaJIe)KHOCTH. TpedyeTcst OnpeaeanTs CpeIHIO HapaboTKy 10 HEPBOr0 OTKa3a CUCTEMBI.

[Tpumep 17. Cucrema cOCTOMT W3 JBYX YCTpOWCTB. BeposiTHocTn 0e30Tka3zHO paboThI
KaXI0ro 13 HUX B TeueHune Bpemenu t = 100 u paBubl: p1(100) = 0,95; p2 (100) = 0,97. Cnpasen-
JIMB 9KCIIOHCHIIMAIBHBINA 3aKOH HaJIe)KHOCTH. Heo0X0oanMo HalTH CpeTHIOI HapaOOTKY 0 MEPBOTO
OTKa3a CHCTEMBHI tCp.C.

[Tpumep 18. BeposTHOCTh 6€30TKa3HOM pabOTHI OJHOTO 3JEMEHTa B T€UEHHE BpeMeHH t
paBHa p(t) = 0,9997. TpebyeTcsi onpeAeauTh BEPOSITHOCTh OE30TKa3HON PabOThI CU-TEMbI, COCTOS-
et u3 N = 100 Takux xe 37eMEHTOB.

[Tpumep 19. BepositTHoCcTh 0€30TKa3HO PabOTHI CHCTEMBI B Te4eHUE BpeMeHH t paBHa Pc(t)
= 0,95. Cucrema cocrout u3 N = 120 paBHOHaJCKHBIX DJIEMEHTOB. TpeOyeTcs onmpeaeuTh Bepo-
SATHOCTH 0€30TKa3HO# paboThI 31eMeHTa pi(t).

[Tpumep 20. B cucreme Nc = 2500 31eMeHTOB, BEPOSITHOCTh O€30TKAa3HOM pabOTHI ee B Te-
yenue oxHoro vaca Pc(l) = 98 %. IIpeamonaraercs, 4To BCE 3JIEMEHTHI PAaBHOHAJIC)KHBI U MHTCH-
CUBHOCTb OTKa30B 2yieMeHTOB A = 8,4-10-6 u—1. TpeOyercs onpenenuTb CPeIHIO HapaOOTKy 10
MIEpPBOr0 0TKAa3a CUCTEMBI tCp.c.

[Tpumep 21. Texuuueckas cuctema MpeaHa3HaAYeHa VIS BBIOJTHEHUST HEKOTOpoi 3amaun. C
1ebio obecreyeHuns: paboTOCIMOCOOHOCTH CUCTEMA CIIPOEKTUPOBAHA CO CMEIIAHHBIM COCJIMHEHUEM
a1eMeHTOoB (puc. 1.).

OnpenenuTh HAJIE)KHOCTh CUCTEMBI, €CIIM U3BECTHO, UTO HAJIEKHOCTh €€ JIEMEHTOB paBHA!

p1=0,99; p2=0,98; p3=0,9; p4=0,95; p5=0,9; p6=0,9; p7=0,8; p8=0,75; p9=0,7.
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[Mpumep 22. OnpenenuTh HACKHOCTh ABTOMOOWIISI (CUCTEMBI) TIPH IBHKCHUW Ha 33JJaHHOE
paccTosiHue, €CIU U3BECTHBI HAJEKHOCTH CIEAYIOIIMNX MOACUCTEM: CUCTeMbI 3axuranus pl = 0,99;
CHUCTEMBbI NMMUTAHUS TOIUIMBOM M cMa3koil p2 = 0,999; cuctemsl oxnaxaenusa p3 = 0,998; nBurarens
p4 = 0,985; xonosoit wactu pS = 0,997.

[Tpumep 23. Ilo naHHBIM 3KCIUTyaTalluy T€HEpaToOpa YCTAHOBIEHO, YTO HapabOTKa 710 OTKa3a
MTOAYHUHSIETCS DKCITOHEHITNATFHOMY 3aKOHY € TlapameTpom A = 2.1 0° 1/uac.

Haiitu BeposiTHOCT Ge30TKa3HOM paboTh! 32 Bpems t = 100 yacoB. Onpenenuts MaTeMaTu-
4ecKoe OXHJIaHHe HapaOOTKHU /10 OTKa3a.

[Tpumep 24. Ipoctas cucrema coctout u3 1000 01MHAKOBO HAJEKHBIX, HE3AaBUCUMBIX dJIe-
MeHTOB. Kakoil HaJie’)KHOCTBIO I0JKEH 00J1a/1aTh KaXIbI U3 HUX JJI TOr0, YTOOBI HAI€KHOCTh CH-
cTeMbl Ob1a He MeHbIe 0,97

[Tpumep 25. Ipenmnonoxum, 94To st padOThl CUCTEMBI C TTOCIIEIOBATEILHBIM COSIMHEHUEM
AJIEMEHTOB IPH MOJIHOW HArpy3Ke HeOOXOUMBI JBA PA3HOTHUITHBIX HACcOCA, IPHYEM HACOCHI UMEIOT
MMOCTOSIHHBIC MHTEHCUBHOCTH OTKa30B, paBHbIE coOTBeTCTBEeHHO A1 = 0,0001 gty A2 = 0,0002 gl
TpeOyercsi BBIYHCIUTEL CpeHEe BpeMsi 0€30TKa3HOW pabOThl JAHHOW CHUCTEMBI H BEPOSTHOCTH €€
0e30Tka3Hoil pabotel B TeueHue 100 4. IIpeamosaraercs, 4ro oba Hacoca Ha4YMHAIOT paboOTaTh B
MoMeHT Bpemen# t = 0.

[Mpumep 26. IlpenoxpaHuTenbHOE YCTPOHCTBO, oOecreunBaroniee 0e30MacHOCTh PaboTHI
CHCTEMBI IOJ| JIaBJICHUEM, COCTOMT M3 TpexX NyONMpYIOIMX ApYyr Apyra kiamnaHoB. HanexxHocTs
Kaxaoro u3 HUX p = 0,9. Knamanel He3aBHUCHMBI B CMBICIE HAAECKHOCTH. HaliTm HameXHOCTh
YCTPOWCTRBA.

[Tpumep 27. Ilpeanonokum, 4To Ba OJMHAKOBBIX BEHTUWJISITOPA B CHCTEME OYUCTKU OTXO-
JAIIMX ra30B paOOTaOT MapajuieabHO, IPUUEM €CIM OJUH U3 HUX BBIXOJIUT U3 CTPOS, TO APYrou
crocobeH paboTaTh MPH MOJHOW CHUCTEMHOM Harpyske 0e3 M3MEHEHMs CBOUX HAEKHOCTHBIX Xa-
PaKTEPUCTHK.

TpeOyercs HaliTi O0e30Tka3HOCTH cucTeMbl B TeueHue 400 4 (MpoJoKUTENBHOCTD BBINOJI-
HCHUA 3aI[aHI/I${) Ipu YCJIOBHUH, UTO UHTCHCUBHOCTU OTKAa30B I[BHF&TGJI@I)’I BCHTHUJIATOPOB IMOCTOAHHBI
1 paBHbI A = 0,0005 4 ', OTKa3bl ABUraTeleil CTATHCTHYECKH HE3aBUCHMBI M 002 BEHTHISTOPA
HAaYMHAIOT padoTaTh B MOMEHT BpeMeHH t = (), a Takke CpeHIOI HapaOOTKy Ha OTKa3

[Mpumep 28. M3BecTHO, YTO CEPHITHO BBITYCKaeMasl JeTallb KMEET SKCIIOHEHIIMABHOE pac-
IIpeCIICHNE BPEMEHH 10 OTKa3a € NapaMeTpoM A=10" wac™.

JleTanb ucnosb3yeTcsi KOHCTPYKTOPOM IpH pa3paboTke HoBOro npudopa. HaznaueHHslil pe-
cypc npubdopa T,=10" ac.

OnpenenuTts cienyronye Noka3aTean HaaéKHOCTH JeTalu:

- BEPOSTHOCTB OTKa3a JIeTalu 10 MOMeHTa Ty;

- BEPOSITHOCTh TOTO, UTO JIeTaJlb 0€30TKa3HO MpopadoTaeT B TeueHue BpeMeHu Ty;
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- BEPOATHOCTH TOTO, UTO JIeTalb O€30TKa3HO MpopaboTaeT B MHTEPBAIEC BPEMEHHU OT 10° bi (o)
4
10" qac.

ll. 3a0auu pexoncmpykmuenozo yposeus (I1K-15 - cnocoonocmoio npoeooums u3-
MepeHnus yposHeil onacuocmeil ¢ cpeoe 0oOumanus, 00padamvieams noyUeHHbvle
pe3ynomamol, COCABIAAMb RPOZHO3bL 803MONCHO20 pa3eumusn cumyauuu; IIK-17
- CHOCOOHOCMBIO Onpedenams OnAcHbvle, YPe38blUaliHo ONACHbIE 30Hbl, 30Hbl NPU-

eMIEMO20 PUCKQ)
[1,3,4,5,6,7,8,12, 13, 21, 22, 23]

3agaua Nel.

Ha ucnbitanue nocrasneno NO nznenuit. 3a Bpems t BBIILIO U3 CTpos n(t) ITYK u3aenui. 3a
MOCJIEAYIOLIUI HHTEpBaJl BpeMeHU At BbIIo u3 ctpos n(At) mryk uznenuil. Heodxonumo Bbrunc-
JIMUTh BEPOSITHOCTh 0€30TKa3HOW paboThl 3a Bpe-Ms t U t + At, 4aCTOTy OTKa30B U MHTEHCUBHOCTb
OTKa30B Ha UHTepBaJie At.

Hano: NO=10; t=1000 g; At=100 u; n(t)= 3; n(At)=1.

3agaga Ne2.

B teuenue BpemeHH At TPOM3BOAMIOCH HAOIOJICHNE 32 BOCCTAHABIMBACMBIM U3JICIIHEM U
ObU10 3adukcupoBaHo n(At) otkazos. Jlo Havanma HAOMIOAEHUS U3JEIHE MPOPAOOTATIO B TEUCHHE
BpeMeHH tl, obmiee BpeMsi HApaOOTKHU K KOHITy HaOtoieHus cocTaBuio t2. TpebyeTcs HallTH Hapa-
OO0TKY Ha OTKa3.

Hano: t1=1200 4. t2=5558 4. n(At)=2

3amada Ne3.

Cucrema coctout u3 NO mpuOOpoB, UMEIONINX Pa3HYIO HAJAEKHOCTh. MI3BECTHO, YTO KaXK-
JIBIA 13 TPUOOPOB, TOPabOTaB BHE CUCTEMBI B TEUYCHUH BPEMEHH tj, UMeN nj 0TKa30B. JJIT KaKa0To
13 PUOOPOB CIPABEINB YKCIIOHCHIIMATBHBINA 3aKOH Ha/iekHOCTH. HeoOxonmumMo HaliTH HapaOOTKy
Ha OTKa3 BCEHl CHCTEMEL.

Hano: N=5; t1=600 u1; n1=45; t2=600 u1; n2=2; t3=200 u; n3=4; t4=200 g; n4=6; t5=200 u
n5=2

3amaua Ne4

W3nenue umeet cpeiHIO HapaOOTKy Ha OTKa3 (tcp) U cpeliHee BpeMsi BOCCTAaHOBJICHHUS (tB).
Heobxomumo onpeaenuth k03P GUIIMEHT TOTOBHOCTH U3/ICITHS.

Hano: tcp= 1474. tB=1.7u.

3amaga Ne5.

Ha ucnbirannu nHaxoawnoch 1000 ogHoTunHbIX gami 6)K4. Uucno oTkazaBmIMX JamMn y4u-
ThIBJIOCH depe3 Kaxable 1000 gacoB paboTel. TpebOyercs onpenenuTh BEPOSITHOCTh 0€30TKa3HOM
paboThI, YaCTOTy OTKA30B U MHTECHCHUBHOCTH OTKA30B B (DYHKIIMM BPEMEHH, MOCTPOUTH T'paPUKH
sTux (GyHKIMH. HeoOxoauMo Takke HalTH CPeHIO HApabOTKy 0 MEPBOTO OTKAa3a.

JlaHHBIE 00 OTKa3aX AJIEMEHTOB:
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Aty,a n(At) At,4 n(Aty)
0-1000 20 13000-14000 40
1000-2000 25 14000-15000 50
2000-3000 35 15000-16000 40
3000-4000 50 16000-17000 50
4000-5000 30 17000-18000 40
5000-6000 50 18000-19000 50
6000-7000 40 19000-20000 35
7000-8000 40 20000-21000 35
8000-9000 50 21000-22000 50
9000-10000 30 22000-23000 35
10000-11000 40 23000-24000 25
11000-12000 40 24000-25000 30
12000-13000 50 25000-26000 20
3amgaya Ne6

B pesynbpraTe HaOmonaeHuit 3a 45 o0pa3naMu paanodJIeKTPOHHOTO 000PYI0BaHUS MOTyYe-
HBI JaHHBIE JI0 IEPBOrO OTKa3a Bcex 45 oOpas3uoB. Onpenenuts: P(t); a(t); A(t) B yHKIIMEN BpeMme-
HU, TIOCTPOUTh rpaduku 3TUX QYHKUUH, a TakKe HaWTU CPEIHIOI HapabOTKy 0 MEpBOTO OTKa3a
(Tep).

JlanHbie 00 0TKa3ax AJIEMEHTOB:

Atj, 4 n(At,) Atj, 9 n(At,)
0-5 1 40-45 0
5-10 5 45-50 1
10-15 8 50-55 0
15-20 2 55-60 0
20-25 5 60-65 3
25-30 6 65-70 3
30-35 4 70-75 3
35-40 3 75-80 1
3amgaua No7

B pesynbrare HabmoneHuii 3a 45 o6pa3naMu paguo’eKTPOHHOTO 000PYI0BaHUs, KOTOPBIE
MPONLTH NpeaBapuTeNbHy0 80-4acoBYIO MPHUPaOOTKY, MOTyYSHBI JaHHBIE 10 TIEPBOTO OTKa3a BCEX
45 obpasioB. Tpebyercs ompenenuts: P(t); a(t); A(t) B GyHKIIMU BpeMEHH, TOCTPOUTH TpapuKu
9TUX (QYHKIUH, a TAaK)KE HAUTH CPEIHIOI0 HapaOboTKy A0 nepBoro oTkasa (Tcp).

Jannbie 00 0TKa3ax 3J€MEHTOB:
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Ati, g n(At;)
0—-10 19
10-20 13
20-30 8
30-40 3
40-150 0
5060 1
60— 70 1

3amaua Ne8

Ha ucnpitanue nocraBneno N=1000 snemenToB. YUnciio 0Tka30B (PUKCUPOBAIOCH B KaXKIOM UHTEP-
Bajic BpeMeHU HcnbiTanuii At=500u. TpeOyercsi onpenenuts BEpOSITHOCTh OE30TKa3HOW PabOTHI,
9acTOTY OTKa30B ¥ MHTEHCHBHOCTH OTKAa30B B (DYHKIIMK BPEMEHHU, TOCTPOUTH TPAPUKH I3TUX PYHK-
U, a TAK)KE HAUTH CPEJTHIO HApaOOTKY JI0 IEPBOTO OTKa3a 3JICMEHTOB.

JlanHbie 00 0TKa3ax JIEMEHTOB:

Atj, 1 n(Ati) Atj, 1 n(Ati)

0-500 145 4500-5000 37
500-1000 86 5000-5500 33
1000-1500 77 5500-6000 35
1500-2000 69 6000-6500 60
2000-2500 62 6500-7000 75
2500-3000 56 7000-7500 62
3000-3500 51 7500-8000 42
3500-4000 45 8000-8500 16
4000-4500 41

3amaua Ne9

HmeroTcs cTaTUCTHUECKUE JTaHHBIE 00 OTKa3ax TpeX I'pyNI OJMHAKOBBIX M3Aenuil. B kax-
noii rpynmne Obuto o 100 u3genuit, 1 UX UCHBITAHUS TPOBOAUIUCH O 1 rpynmne 550 4, no 2 rpymnmne
400 4 1 no 3 rpynne 200 y. Heo6X01uMO BBIYMCINUTH KOJIWYECTBEHHBIE XapakTepucTHku P(t), a(t),
Mt) ¥ TOCTPOUTH TpaPUKU ITUX PYHKIIHH.

JlanHble 00 0TKa3ax 3J€MEHTOB:

Ati, 9 KonnuecTBo oTKa30B n(At;) o rpynmam u3jienui Y n(At;)
1 rpymma 2 rpymmna 3 rpynma

0-25 4 6 5 15
25-50 8 9 8 25
50-75 6 5 7 18
75-100 3 4 5 12
100-150 5 5 6 16
150-200 4 3 3 10
200-250 1 3 - 4
250-300 2 2 - 4
300-400 3 4 - 7
| 400-550 5 - - 5
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111. 3a0auu meopueckozo yposnsa (IIK-20 - cnocoonocmuro npunumams yuacmue 6
HAYYHO-UCCE006aMENbCKUX PA3PAOOMKAX RO RPOPUII0 NOO2OMOEKU: cUCHeMa-
mu3upoeams uHGoOpMayuIo no meme Uccaed06anuil, NPUHUMAMb y4acmue @ IKC-
nepumenmax, oopadamsléams nOJyYeHHblE OAHHbLE)
[1,3,4,5,6,7,8, 12,13, 21, 22, 23]
33}13'{3 1. HGPGSCpBI/IpOBaHHaH CHCTEMa COCTOUT U3 S5 3j1eMeHTOB. IHTEHCUBHOCTH UX OT-
Ka30B NpUBeAeHBI B Ta0M. 1.

Tabmuma 1
MHTEHCUBHOCTH OTKA30B 3JICMEHTOB
Howmep snemenTa 1 2 3 4 5
i, 9 0,00007 0,00005 0,00004 0,00006 0,00004

OnpenenuTs NoKa3aTeNnd HAAEKHOCTU CUCTEMBI: MHTEHCUBHOCTb OTKa3a, CPEIHEE BpeMs
0e30TKa3HO paboOThl, BEPOSATHOCTh 0€30TKAa3HOW pabOThl, IUNIOTHOCTh pacCHpeesieHUusT BPEMEHU
0e3oTkazHoil paboThl. [lokazatenu HanexxHoctu P(t) u f(t) momyunuts Ha unTepBane ot 0 o 1000
yacoB ¢ marom 100 gacos.

3amaua 2. HepeszepBupoBaHHAsI CUCTEMA COCTOUT M3 5 3JIEMEHTOB, UMEIOIIMX Pa3IuyHbIE
3aKOHBI pacHpe/eNICHHus BPeMEHH palboThl 10 OTKa3a. BUIbI 3aKOHOB pacmpeesieHus] U UX Tapa-
METpbI IPUBEEHBI B TA0I. 2.
Tabmuma 2
3aKoHbI pacrpeie]ICHUs] BpEMEHHU J0 0TKa3a

Howmep snemenTa 1 2 3 4 5

3aKOH pacIpeneleUs | \vio. 1800) | T(7:300) | R(810'8) | Exp(0,002) | TN(2000: 90)
BPEMEHH 10 OTKa3a

B Ta6:1. 2 1 B gasnpHENIIEM MPUHATHI CIIEAYIONTHE 0003HAYCHHS 3aKOHOB PACIIPEICIICHUS

o \W - BeiiOyina;

e [' - rammMma;

e R -Pojres;

e EXp - SKCIOHEHIHMAJIbHBI;

e TN - yceueHHbIIl HOPMAJIbHBII;

¢ N - HOpMaTbHBIN;

e U - paBHOMEpHBIA.

B cko0kax yka3aHbl HapaMeTpsbl paclpeaeaeHH.

OnpenenuTs MoOKa3aTead HaAS)KHOCTH KaKIOTO JIEMEHTa U BCEW CUCTEMbI: BEpOSITHOCTH
0e30TKa3HOH paboOThI, cpeaHee BpeMs 0e30TKa3HOW paboThl, MHTEHCUBHOCTh OTKa3a, IUIOTHOCTh
pacmnpeneneHus BpeMeHu 0e30TKa3HOW paboThl. [l mokaszareneil, 3aBUCSIIUX OT BPEMEHH, MOIY-
YUTh PEIICHUE B BUJIE TaOIUI] U TPadUKOB.

3agaua 3. OnpenencHre BEPOATHOCTH Pealiu3allii CIICHAPUEB aBapUUHOTO BBIOpOCa omac-
HOTO BemiecTBa MeTo oM MonTte-Kapio

Ilnot-
3HayYeHUE MapamMeTPOB aBAPUMHOTO UCTCUCHHUS HOCTb
No Pa3mepsl pezepByapa
JKUJIKOCTHU TIPH pa3repMeTr3aluy pe3epByapa KHUJIKO-
CTH
h d t di, m L, m V,M3 | p, kr/m3
1 | rexp(kr,Ar) rnorm(kr,mr,gr) | rexp(kr,Ar)
kr =500 kr = 500 kr=1 228 | 189 | 5000 | 870
Ar=2 mr = 0.175 Ar=0.02
gr =0.025
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2 | runif(kr,A,B) | rnorm(kr,mr,gr) | rexp(kr,Ar)
kr =600 kr =600 kr=1
A=0 mr = 0.15 =002 12.3 8.94 1000 786
B=05H gr =0.02
3 | rexp(kr,xr) rnorm(kr,mr,gr) | rexp(kr,Ar)
kr =700 k=700 kr=1 285 | 180 | 10000 | 960
Ar=25 mr = 0.125 Ar=0.025
gr =0.015
4 | runif(kr,A,B) | rnorm(kr,mr,gr) | rexp(kr,Ar)
kr =700 kr =700 kr=1
A0 e r—oops | 189 | 120 | 3000 | 903
B=0.5H gr=20.012

3anaua 4. Pacuer cTpykTypHOU HaAeXHOCTU. [1o mMpUHIMNIHATHHON TEXHOJIOTUYECKON CXe-
M€ YCTAaHOBKM KOMIIPUMHUPOBAHHUS T'a3a COCTABUTH CTPYKTYPHYIO JIOTUUECKYIO CXEMY HAJEKHOCTH
(CTpYKTYpY CHUCTEMBI) U BBITIOJIHUTh PacyeT HAJIEXKHOCTU CUCTEMBI.

DJIeMEeHT BapuaHnTel

YCTaHOBKH 1 2 3 4 5 6
ig%%ll'p H(470,95) | E(2,5x107) |Wh(320, 2,5)| LH(508,99) Wh(410, 5,0)| E(85x10™)
Kommpeccop | LH(375,90) | H(570,102) | E(3,5x10) |Wh(325, 5,0)| LH(395,98) |Wh(310, 4,5)
PrIBTP- Wh(320, 5,5)|LH(500,110) | H(505,105) | E(75x10) [Wb(395, 5,0)| LH(375,90)
cenaparop

OureTp- E(1,5x10%) [Wh(220, 1,5)| LH(370,90) | H(390,79) | E(95x10) |Wh(305, 4,5)
KoaJiecuep

o OIIOJI- . §
D AOT \Wh(120, 1,5)| E(2,5x10°%) |Wh(220, 2,5)| LH(507,129) | H(395,98) | E(105x10°)
gzj‘;ﬁ‘j“ O 1 H(575,130) | H(500,110) | E(50x10) |Wh(420, 3,5)| LH(495,56) | H(490,65)

[TapameTps! GyHKIHN pacnpeesieHUs] BEpOITHOCTH
Whb(w,&) — Beitbymr (W — nmapametp Macmirada,é - napamerp GopMbl)
H(m,c) — HopmasbHoe (M — MaToXuIaHKue,G - CPEAHEKBAAPATUISCKOE OTKIOHEHHUE)
LH(m,o) — JlornopmainbsHoe (M — MaTOXKIAHHE,G - CPEAHEKBAIPATHIECKOE OTKIIOHEHHE)
E(L) — DkcnoneHmanbHoe (A - moka3aTeab HHTCHCUBHOCTH OTKA30B)
Onpenenurs:
- BEPOSITHOCTh O€30TKa3HOM paObOTHl CHCTEMBI;

- cpeqHee BpeMst 0e30TKa3HOI paboThl CUCTEMBI;
- UHTEHCUBHOCTh OTKA30B CHCTEMBI;

- IUIOTHOCTb pacIpe/ieIeHusl BpeMEHH JIO 0TKa3a CUCTEMBI.
Penrenue npenctaBuTh B aHATUTUIECKOM BHJIC, B BHJIE TPAPHUKOB U TaOIIUI]

IV. 3a0auu ypoensa cumyayuonnozo ananusza pucka — keiic-memoo (IN1K-21 - cno-
codoHocmblo peutams 3a0auu nPoPheccuoHaIbHOU 0eAmeIbHOCMU 8 COCAese
HAYYHO-UCCE006AMeNbCKO20 KOJIIeKMUEA)

[1,3,4,5,6,7,8, 12,13, 21, 22, 23]
3aganue Nel. Pacyer cTpykTypHO#l Hage:kHocTH. [1o MpUHIMNIMAIBHON TEXHOIOTHYE-

CKOM CXeMe yCTaHOBKHM KOMIIPUMHUPOBAHHUS T'a3a COCTaBUTh CTPYKTYPHYIO JIOTHUECKYIO CXEMY
HaJCKHOCTHU (CTpVKTypy CI/ICTCMLI) W BBITOJIHUTBH pACUYCT HAJACKHOCTU CUCTCMBI.

SNeMEHT yCTaHOB- Bapuarb! MapameTpbl PyHKLNI pacnpeseneHma BepPoATHOCTH
Kn BapuaHT Nel.1 | BapuaHTt Nel.2 P PbI GYHKLAM pacnpeA P
PunbTp-ckpy6b6Ep H(470,95) E(2,5x107) | Wb(w,&) — Beiibynn (w — napameTp macwtaba,f -
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Komnpeccop LH(375,90) H(570,102) |napameTp dopmbl)

- e H(m,G) — HopmanbHoe (m —maTtoXunaaHue,c - cpea-
GunbT Wb(320,55) | LH(500,110) |° H(mo)=Hop ( AaNWE,C - cPen
cenapartop HeKBaApaTUYecKoe OTKAOHEHWeE)

- e LH(m,c) — JTorHopmanbHOe (M — MaToXNaaHmne,G -
bunbTp E(1,5x107) | Wb(220, 1,5) (m,0) P ( A
Koanecuep cpeaHeKBagpaTUYECKOe OTK/IOHEHMe)

- E(A)-3 A - -
CDManpvp,ononHw Wh(120, 1,5) E(2,5%107) e E(A) — dKcnoHeHUuanbHoe (A - NoKasaTeNb UHTEH
TeNbHbIN CMBHOCTM OTKa308)

I A -
330BbIM OXNAAM™ | 1(575,130) | H(500,110)
Tenb
Onpepgenutb:

BEPOATHOCTb He30T-
Ka3HoW paboTbl cu-

cpeaHee Bpems b6es-
OTKa3HoI paboThbl

MHTEHCUBHOCTb OTKa-
30B CUCTEMDbI,

NAOTHOCTb pacnpeae-
NEHNA BPEMEHU A0 OT-

cTeMbl; CUCTEMDI; Kasa cucTembl.
OunbTp-cpyBBep KomnpumuposaHue 2asa
®uneTp-cenaparop
o [a30Bbiit
P MIGTE: oXnaguTens
o koanecLep
BXOg |heeet [—— = — Bbixon
—»— Komnpeccop P
rasa il f
flononHuTenbHbIi
* (unbrp
—M—
[peHax >
—

OXJIXK/ICHUE rasa.

OTACJICHUE Mac/1a OT rasa.

Ousrp-ckpy0bep odecrneunsaet yraneHne Kuakux Gpaxuii.
(Cokarye ra3a pOMCXOUT B BUHTOBOM KOMITPECCOPE C BIPBICKOM Mac:a B 0021aCTh CKaTHA, 4T0 00eCreyHBaeT YILIOTHEHHE H CMA3Ky POTOPOB, A TAKKE NMEPBHYHOE

[Tocne cixatus B KOMIIPECCOPE rasoMacifaHas CMECh MOCTYNAET Ha (bmmp-ccnaparop ﬂCpBOﬁ CTYNEHH OYUCTKH, I/I€ 3a CUET CHJIBI TAKECTH MPOMCXOAUT OCHOBHOE

[loczie oTjieneHns Macia ra3 nocTynaer B KOalIeCeHTHbIH (ILTP BIOPOii CTYNEHH OUHCTKH, T/Ie TAKKE IPOHCXOIHT 0YHCTKA 1a3a OT Mac/ia i MEXaHHUECKHX
npuMeceit (ubTp-koanecuep A1d ylaieHHs MUKPOHHOI KanebHOI KUKOCTH).
[locnie ouncTK ra3 MocTynaet Ha ra3oBblii OX/1HTeNb. YYHTHIBAs KAYeCTBO HCXOTHOTO ra3a i MPOSKTHbIC TPEOOBAHHS, TIEPE]l ra30BbIM OXJIAHTENEM MOKET
YCTaHABIHBATHCA (DHIBTP NOTMOTHHTEABHOI OYHCTKH.

3ananue Ne2. Pacuer cTpyKTypHOIl Hage:kHOCTH. [lo MpUHIMIHUAIBHON TEXHOJOTHYE-
CKOM cXxeMe ycTaHOBKHM KoMripumupoBaHusi BCI' cocTaBUTH CTPYKTYpPHYIO JIOTUYECKYIO CXEMY
Ha/Ie)KHOCTH (CTPYKTYPY CUCTEMBI) U BBIIOJHUTh PACUET HAIEKHOCTH CUCTEMBI.

Bapuant Bapuant | I[lapametps! GyHKIUH pactpeesieH s BEpO-
ITIEMEHT YCTAHOBKH Ne2.1 Ne2.2 STHOCTH
Tennooomennnk T1 | Wb(372,4) | Wb(372, 4) |e Wh(W,&) — Beiibymn (W — mapameTp mMac-
XononunbHuK X1 H(427,72) | H(427,72) mraba,& - mapamerp GopMsi)
Cemnapatop C1 E(72x10™) | E(72x10™) |e H(m,o) — Hopmaishoe (M —
dunbTp-KOaNECEp Wh(420, 6) | Wh(420, 6) MaTOXHJAHKE,G - CPEAHEKBAIPATHICCKOE
D1 OTKJIOHECHHE)
JIOKUMHOM KOMITpeC- LH(295, 94) | LH(295, 94) |* LH(m,c) — JlormopmansHoe (M — MaTOXu-
cop AK1//IK2 JIaHWE,G - CPEIHEKBAIPATHYECKOE OTKJIIO-
Cemnaparop- HEHHe)
KareorooiHuK E1 H(378, 101) | H(378, 101) |e E()) — DxcronennmansHoe () - HOKa3aTenb
WHTEHCUBHOCTH OTKAa30B)
Onpeneanrs:

BCPOATHOCTD 0e30T-

‘ CPCIAHCC BpEMs 0e30T1- ‘ HMHTCHCUBHOCTDH OTKa- ‘ IVIOTHOCTD pacCIIpe-
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Ka3HOU paboThI CH-
CTEMBI;

Ka3HOH paboThI CH-
CTEMBI;

30B CHCTEMBI,

ACJICHUA BPEMCHU 10
OTKa3a CUCTCMBI.

KomnpumnpoBaHue Bogopogocoaepxatero rasa (BCI)

BCI —»—

T1

Boza o0partas

Bo;l. a 1IpAMas

T - TennoodbMeHHUK

0K - noxxnmHon komnpeccop

C - cenapatop

®1

€2

X1

AK1

Kugkas thasa

X - BOAAHOW XONOAUNbHUK

@ - punbTp-Koanecuep (yaaneHne MMKPOHHOW KanernbHOW XUOKOCTH)

E - cenapatop-kanneoTbonHnk

A

K2

s

!

E1

3aganue Ne3. Pacuer cTpykTypHON Hajae:kHocTH. [lo mpuMHIMNIHMAIBHONW TEXHOJIOTHYE-
CKOM CXeMe YCTAaHOBKH IOJyYEHHMs JIETKUX >KUIKUX YIJIEBOJOPOJIOB IIponaHa, OyTaHa, IEeHTaHa U3
ra3oHe()TIHONH CMECH COCTaBHTH CTPYKTYPHYIO JIOTHUECKYIO CXEMY HaJEeKHOCTH (CTPYKTYpPY CH-
CTEMbI) U BBIIOJIHUTH pacyeT HaJIe)KHOCTU CHCTEMBI.

DJIEMEHT yCTaHOB- BapuaHnTsl [TapameTpsl GyHKIMI pacrpese-
KU Ne3.1 Ne3.2 Ne3.3 JIEHUS BEPOSITHOCTH
CenapaTclp raszo- E(85x10%) H(470,95) Wh(300, e Wb(w,&) — BeiiOysut (W — ma-
HedTaHON cMecH 4,5) pameTp Macmraba,t, - mapamerp
®uibtp-cenaparop | Wh(310, 4,5) | E(55x10™) | H(470,95) |dopmbr)
Koiw TPECCOp Hit3- LH(375,90) Wh(s15, E(65x107%) | ° H(m.o) = Hopwazpiioe (m =
KOM CTyIIEHH 3,5 MaTOXHIaHUE,G - CPEHEKBAIPa-
Bosayninbi xos1o- Wh(305, 4.5) | LH(375,90) Wb(400, |tuueckoe oTkIoHEHHUE)
JTAITEHEK 6,9) e LH(M,5) — JlorHopmansHoe
I"asocernapaTop E(105><10'4) Wh(300, LH(375,90) (m — maToxxuganue,c - cpeiHe-
3,5) KBaIPaTHYECKOE OTKJIOHCHHUE)
Kommpeccop Bbico- ¢ E(\) — DxcnoneHmanbaoe (A
KOI'O JaBJICHUSA H(490,65) | E(1,5x10?) | H(500,115) |- moka3aTen» MHTEHCHBHOCTH OT-
Ka30B)
Onpeneanrs:
BEPOSATHOCTH 0€30T- cpemHee BpeMst 6€30T- | HHTEHCHMBHOCTD OTKa- | TUIOTHOCTH PacIpe-
Ka3HOM paboThI CH- Ka3HOM pa0oThI CH- 30B CHCTEMBI; JIeJICHUs] BPEMEHH 10
CTEMBI, CTEMBI, OTKa3a CHCTEMBI.

Onucanue TexHoJorudeckoro npoiecca: M3sneuenue JIKY ¢ ocymikoil raza ot Biaru me-
TOJIOM HHU3KOTEMIIepaTypHOUW KOHACHcamuu. [Iporiecc BBIJEICHHBIX U3 HEQTIHOTO ra3a JIETKHX
x)uakux yrieBogopoaoB (JDKVY) Bkimrodaer otTneneHre ra3a oT KUAKOCTH U MEXaHUYECKUX MTPUME-
ceit B cenaparope Cl. B ¢unbrpe-cenaparope @C1 ra3z orGUIbTPOBBIBACTCS OT Kamlelb )KUIKOCTH
Y TOJIAeTCsl Ha KoMITpeccop Hu3Kou crynenu K1, 3ateM ra3 oxjaxmaaeTcsi B BO3AYITHOM XOJIOIMIIb-
Huke BX1. OxnaxneHHsiit ra3 nmocrymaet B razocemnapatop C2. Ceepxy razocenaparopa C2 or0u-
patotrcst nerkue yriaeBojaopoasl npoman CsHg, 6yran C4Hjp, mentan CsHip. Coxmkenue rasza ocy-
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LIECTBISIETCSA C MOMOIIbIO KOMIIpECCOpOB BbicoKoro nasieHuss KBJI, rae ra3z cxxumaercs ¢ mocie-
nyroien kouaeHcamnuen raza B E1 o JDKY.

TexHonornyeckasa ycraHoska nonyyvyeHus JKY
-

¢C1 BX-1

i Y KBA1 KB[I2
| o1 K1 E C2

\ 4

R

=

2| A E1

Q

S0

=1 |

(49)

= -

Hedtp TOBapHaﬂ¢

C1 — cenapaTtop ra3oHedTsHOM cMecu ®C1 - hunbTp-cenapaTop
C2 - rasocenaparop BX1 — BO34YLUHbIN XONOANUNBHUK
K1 — Komnpeccop HU3KOW CTyneHn cenapawumm E1 — emkocTb cbopa nerkmx XKnagkmx

KBO1, KB[12 — komnpeccopbl BbICOKOrO AaBMNEHUSs yrnesogoponos (JIKY)

BOl'IpOCLl AJI IK3aMcEHa M0 JUCHUIIINHE
«HagexHOCTh TEXHMYECKHX CHCTEM U TeXHOT€HHbIH PHUCK»

Tema Nel «OCHOBBI TEOPHH HAIE:KHOCTH TEXHUYECKHX CHCTEM

1. Hage:xxHOCTh U (PM3HUECKUI CMBICI ATOTO MOHSATHS.

2. CoBpemeHHOE ompenaeneHue NoHATus «HanexHoCTh» M ero cocTaBHBIC 3Jie-
MEHTHI.

3. CymHOCTh HAJEKHOCTH KaK CTIOCOOHOCTH BBITIONHATH 3a/IaHHbIE (DYHKIIMH, CO-
XpaHssl CBOM OCHOBHBIE XapaKTEPUCTUKHU B YCTAHOBJIEHHBIX INpEeNax, IpHU OIpese-
JIEHHBIX YCIIOBUAX HKCILTyaTaIlH.

4. TloHsATHA OTKa3a, aBapuH, KaTaCTPOQHI.

5. be30TKka3HOCTh U PEMOHTONPUTOAHOCTh TEXHUYECKOro oobekra. [lokazarenu
PEMOHTONPUTOAHOCTH. OCHOBHBIE IOHATHUS U ONPEACICHHUS.

6. [TokazaTenu 6€30TKa3HOCTH HEBOCCTAHABIUBAEMBIX O0OBEKTOB.

7. IokazaTenu 0€30TKa3HOCTH BOCCTAHABIMBAEMBIX OObEKTOB.

8. JlonroBe4yHOCTh M COXPaHAEMOCTh TEXHUYECKOT0 00bekTa. [lokazarenu goiro-
BeuHOCTH. [lokazarenu coxpansieMocTu. OCHOBHBIE MOHATHUS U ONIPEACIICHHUS.

9. YCTOHYMBOCTH M KUBYUECTh TEXHUYECKOT0 00bekTa. [lokasaTenu ycToiunBo-
CTH U )XUBY4YeCTU. OCHOBHBIE ITOHATHS U ONPEJIEICHUS.

10. HapexHocTh, pUCK, 0€30MacCHOCTh TEXHUYECKOro 00bekTa. OCHOBHBIE MOHS-
THUS U ONIPEEIEHMUS.

Tema Ne2 «MeToabl HCCIeI0BAHUA U PacyeTa nokas3arejeil HaJIexKHOCTH
TEXHHYECKHX CHCTEM»
11. IToHsiTHE COOBITHS, TEHCTBUS HAJT COOBITHSIMMU.
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12. Cratuctuueckasi BeposTHOCTb. CiyyaliHble BEIMUMHBI. 3aKOHBI pacupejese-
HUS.

13. UuciioBble XapaKTePUCTUKU CITyYalHbIX BEIUYUH.

14. YucnoBble XapaKTEepUCTUKH (PYHKIUH CITydailHbIX BETUYHH.

15. MaremaTuueckue MOJIENIM TEOPUU HAJEHKHOCTU. DKCIIOHEHIIMAJIbHASL MOJENb.

16. MaremaTudeckue MOJIeNd TeOpUH HajexkHOCTH. Pacnipenenenue BeliOymna.

17. Marematnueckue MOJIENIA TEOPUH HAJECKHOCTHU. [ amMmMa-pacripeeneHue.

18. MaremaTtnueckue MOJAEIM TEOpUU HaaexxHocTH. HopmanbHOe pacmpenene-
HUE.

19. Maremarnueckue MOJIEIN TEOPUHN HaAeKHOCTH. [lyacCOHOBCKHIT TOTOK.

20. CtpykTypHas MOJEib HaJEKHOCTU cuUcTeM. biiok cxema. [[epeBbsi OTKa30B.
JlepeBbs COOBITHI.

21. OcHOBHBIE TIOKa3aTeNu HaJleXHOCTH. KpuTepun M KOJIMYEeCTBEHHbIEC MOKa3a-
TEJIN HAJIEKHOCTH.

22. EnuanvHble M KOMIUIEKCHBIE MTOKa3aTenu. Kpurepuii KOMIIEKCHOCTH, Xapak-
TEPUCTHUKA HA/IEKHOCTH.

23. HeBoccTaHaBimBaeMble W BOCCTaHABIWBaeMble u3nenus. Kpurepuu Hamex-
HOCTH HEBOCCTAHABIIMBAEMbIX M3JIEJIHI: BEPOSTHOCTh 0€30TKa3HOM paboThl; YacToTa
OTKa30B; UHTEHCUBHOCTh OTKA30B; CPEJIHASI HApaOOTKa J0 NEPBOro OTKa3a.

24. OcHOBHBIE COOTHOIIEHUS JJII KOJTUYECTBEHHBIX XapaKTEPUCTUK HAJACKHOCTH
IpU pa3IMYHBIX 3aKOHAX PACIpEeNICHUs BPEMEHH /10 OTKa3a (3KCIOHEHIMAIBbHOTO,
YCEUEHHOT'0 HOpManbHOTO, Pemes, [I'amma, BeiiOymna, morapudmudecku-
HOPMAaJIBHOTO).

25. Kpurepun Hafe:)KHOCTH BOCCTAHABIMBAEMBIX M3JIENIUN: TApaMeTp MOTOKA OT-
Ka30B; HapaOOTKa Ha OTKa3; KOA(PUIMEHT roTOBHOCTU; KOA(DOUIIMEHT BBHIHYXKIICH-
HOT'O TIPOCTOS.

26. CucreMbl cOopa mHGOpPMAIMK O HAJISKHOCTH. J[OCTOBEPHOCTH, TOYHOCTB,
MOJTHOTA ¥ OJHOPOJAHOCTH UH(OPMAIUH.

27. O0pabotka uHpopmau o HaaexkHocTU. [lepBuunas noxkymenrtauus. Cpen-
Hee KBaJIpaTUYHOE OTKJIOHEHHE, KOA(DPUITMEHT BapHallHiH.

28. [TapameTpbl 3aKOHOB, XapaKTEPU3YIOIMINX COOBITHS IKCIUTyaTallMu TEXHUYE-
CKHX CHUCTEM.

29. I'pacduueckuii MeTO ] ONpEEIICHHs OLIEHOK MapaMeTpPOB pacipeieseHus.

30. Cornacue ONbBITHOTO pacupenesieHus: ¢ TeopeTuueckuMm. CratucTuieckas ru-
nore3a. Kpurepuii cornacus. JlopepurenpHbie rpanuipl. HopmaTuBHBIE IOKa3aTENN.

31. IlepMOoAMYHOCTH TEXHUYECKOTO OOCITY>KMBAHMSI, COCTABHBIE YAaCTH TEXHUYE-
CKOT'0 00CITy>KUBAaHHUS.

32. JlomycTUMBIN ypOBeHb 0€30TKA3HOCTH M MEPUOAMYHOCTH TEXHUYECKOro 00-
CIIY’)KUBaHHA. 3aKOHOMEPHOCTH H3MEHEHHUS MapaMeTpa TEXHUYECKOIO COCTOSHUS,
JNOMYCTUMBbIE 3HAYECHUS.

33. Crpareruu nojajiep>KaHusi 1 BOCCTAHOBJICHUSI PabOTOCIIOCOOHOCTH TEXHHUYE-
CKOU CHCTEMBI.

34. IlocnenoBarenbHOCTh pacuera cucteM. [IpocTpaHCTBO COCTOSIHUM CUCTEMBI.
CucreMHbIE TOKA3aTeNn HAJEKHOCTH.
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35. Pacyer HageXKHOCTHM, OCHOBAHHBIM HA HCMIOJb30BAHUM IApaJUIENIbHO-
MOCJIEIOBATENBHBIX CTPYKTYP.

36. Cucrema ¢ mociye0BaTeIbHbIM COETMHEHUEM 2JIEMEHTOB.

37. Cuctema ¢ napajuiesIbHbIM COCTMHEHUEM JJIEMEHTOB.

38. JIornko-BeposITHOCTHBIE OCHOBBI pacuera HaJeKHOCTH CUCTEMbI Napaslielb-
HO-TIOCJIEOBATENIBHBIX CTPYKTYP TEXHUUECKUX CUCTEM.

39. KonnuecTBEHHBIN aHAJIU3 aBapUiHBIX HocienoBaTenbHocTed. OnpeneneHue
byneBbIX ypaBHEHUI aBapUUHBIX MTOCIIEIOBATEIILHOCTEN.

40. BepxHHI 1 HM>KHUWA NPEAEIbl HEHAJICKHOCTH CUCTEMBI. METO/Ibl BEIYUCIIEHUS
BEPXHETO ITOKA3aTeNs Mpejiesia HEHAIE)KHOCTH CUCTEMBI.

41. Ananu3 HeoONpeneNeHHOCTEeN. AHanu3 3HAYUMOCTHU: 3HAYMMOCTh 1O bupH-
6aymy; 3HaunMocTh 1o bapnoy-Ilpomrany; 3aaunmocts o dyccenro-Besenm.

Tema Ne3. «K KoMnboTepHbI€ TEXHOJOTHH PelIeHUsI 327124 HAIeKHOCTH
CJI0KHBIX TEXHHYECKHX CHCTEM)

42. MeTtonbl MaTeMaTUYECKOTO MOJICTMPOBAHMS M pacyeTa MoKazaTeieil HaIex-
HOCTU M 0€30IaCHOCTH CJIOKHBIX TEXHHYECKUX CHUCTEM C IMOMOLIbIO TaOJIUYHOTO
nporeccopa Microsoft Excel.

43. Metoabl MaTEMaTHYECKOTO MOJIEIMPOBAHUS M pacyeTa MokKaszareieil Haaex-
HOCTH M 0€30MaCHOCTH CIIOKHBIX TEXHUYECKHUX CHUCTEM C MOMOIIBI0 KOMIIBIOTEPHON
nporpammbl Mathcad.

44. Metoabl MaTEMaTHYECKOI0 MOJIEIMPOBAHUS M pacyera MokKaszaresieil Haaex-
HOCTU M 0€30TMaCHOCTHU CIIOKHBIX TEXHHMUYECKUX CHCTEM C MOMOIIBI0 KOMITBIOTEPHOM
nporpammel Matlab/Fuzzy Logic.

45. OcoOEeHHOCTH pelIeHHs MPUKIAHBIX 3a/ladaxX YIpaBlIeHUs HaJeKHOCTHIO U
0€30MacHOCTHIO CIOXKHBIX TexHuueckux cucteM B Matlab/Simulink.

46. OcHOBBI paboOTHl W (YHKIIMOHATBHBIE BO3MOXHOCTH CICIIUATH3HUPOBAHHOM
komnbioTepHoil nporpammbl 11K «APBUTOP» nns pemienus 3amad HaACKHOCTA U
PHCKA CIIOKHBIX TEXHUYECKUX CHCTEM.

47. OcHOBBI pabOThl W (YHKIIMOHATHHBIE BO3MOXXHOCTH KOMIIBIOTEPHOU TpO-
rpammbl Matlab/Neural Network mis pemenust 3aga4 Haie)kKHOCTH U PECKA CIIOKHBIX
TEXHUYECKUX CUCTEM.

48. OCOOEHHOCTH U TOCIIEIOBATEILHOCTD PEUICHHS MTPAKTUUECKHUX 3a/1a4 HaJexk-
HOCTH BOCCTAHABJIMBAEMBIX CIIOKHBIX TEXHUUECKHUX CHCTeM B rporpamme Mathcad

49. Oco0eHHOCTH U TOCIE0BATENbHOCTD PEIICHUS MPAKTUYECKUX 3a7a4 HaJexK-
HOCTH HEBOCCTAHABIMBAEMBIX CIIO)KHBIX TEXHHUECKUX cucTeM B mporpamme Mathcad

Tema Ne4 «OCHOBBI aHAJIN32 TEXHOTE€HHOT0 PUCKA)

50. INonsiTre pucka.

51. JlomyCcTUMBIN pUCK U METOJIBI €ro onpeencHrs. KoHmenus «HyaeBoro prc-
ka». KoHnenmus «mpuemMiieMoro puckay (MPUHIAI «IIPEIBUACTh U MPEAYIIPEAUTHY).

52. TlonsaTHs «O€30MACHOCTH», «OMACHOCThY, «Upe3MEpHas OMACHOCThY, «IKOJIO0-
TUYeCKasi OMTACHOCThY, «TEXHOTEHHAS OMTACHOCTH.

53. OmacHocTH, MOCIIEI0BATEIbHOCTH COOBITHM, MCXOABI aBapuil U WX IOCIIE-
CTBUH.
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54. ITpuurHBI BO3HUKHOBEHUS prcKa. [[prunHbBI aBapUHOCTH HA TIPOU3BOJICTBE.

55. Knaccudukaryst pucKoB MpH yIpaBiICHHN TEXHOTCHHON 0€30MaCHOCTBIO.

56. BeposiTHOCTHBIE METO/IBI OLIEHKU OMAacHOCTEH TexHocdepbl. OCHOBHBIE MOHS-
THS U BETUYMHA TEXHOTCHHOTO pucKka. KomndyecTBeHHbIE MOKa3aTeIN PHUCKa.

57. Knmaccudukanus m xapakTepuCTHKa BUAOB pucka. Kparkas xapakTepucTHKa
COIMAJILHOTO, KOJUICKTUBHOT'O, MHINBHUIYAIBHOT0, IIOTEHIINAILHOTO U MaTepUaIbHO-
T'O PHUCKa.

58. IIpoGnembl TexHoreHHoW Oe3omacHocTH. Kraccudukaruss TOTEHIMATBLHO
OITACHBIX OOBEKTOB M TEXHOJOTHH MO XapaKTepPy BO3ZMOXHBIX YpE3BbIUYAWHBIX CUTYa-
II1i1, BOSHUKAIOIINX B PE3yNbTaTe aBapHil Ha TAKMX 00BEKTaX.

59. HomeHnknaTypa OCHOBHBIX HMCTOYHHKOB aBapuii m katactpod. [Ipmpomno-
TEXHOT'€HHBIC PUCKH U WX Kiaccudukarmsa. CTaTUCTUKA aBapyid U KatacTpod.

60. CtpykTypa noiHoro yiiepoa Kak MOCIEACTBUS aBapuil HA TEXHUYECKUX 00b-
eKTax.

61. [Iporno3upoBanue aBapuii u karactpod. OOmas cTpykTypa aHamm3a TEXHO-
TCHHOT'O pUCKa.

62. BeposTHOCTH BOSHUKHOBEHUS aBapuil Ha MPOU3BOJICTBE.

63. ColnnaibHO-3KOHOMHYECKHE MPOOJIEMbI O0ecreueHUs] 0€30MacHOCTH TEXHHU-
KH.

64. CHixkeHrne ONmacHOCTH M pucka. ABapuiiHas MOATOTOBICHHOCTh. ABapuUiiHOE
pearupoBaHue.

65. OcHoBHBIE MPUHIUIIBI oOecniedueHus: Oe3omnacHocTy. [IpuHnun riy6okosmie-
JIOHUPOBAHHOM 3alUTHI U ero peanusanud. [Ipunnun equauyHoro orkasa. [lyru mo-
HUKEHUS BEPOSITHOCTH OTKa3a.

66. Jlomyctumblii puck. Pacuer kputepuaabHOTO 3HaUEHUS PUCKA.

67. ®akTopsl, 3aTpyAHSOMKE (HOPMATH3AIUIO pacyeTa prUcKa.

68. Kpurepuanbaple 3HAUCHHSI PUICKA B PE3yJbTaTe MPUPOIHBIX SIBICHUN U pas-
JUYHBIX BUJOB TEXHOT€HHOMU JEATEIHHOCTH.

69. HopMaTuBHBIC 3HAUCHUS PUCKA VIS TIPOMBINIJIEHHBIX 00BEKTOB.

70. AHanmu3 TEXHOT€HHOI'0 PUCKa Ha CTaJUU NMPOeKTUpoBaHus. OCHOBHBIE 3a/1a4u
aHanmM3a. JTaIbl MPOBEJACHUS aHAIN3A.

71. AHaIU3 UCXOJIHBIX COOBITHH.

72. Ananu3 aBapuiHBIX NOCIEI0BATEIbHOCTEH.

73. AHanu3 HaJSKHOCTH JJIEMEHTOB OOBEKTA.

74. AHann3 HaJEeKHOCTH NIEPCOHAIA.

75. ITocTpoeHue «1epeBa OTKa30B.

76. AHanu3 KOHEUYHBIX cOCTOsTHNHI. Onncanne KOHEYHbIX cocTosTHMM. O11eHKa 110-
CJIEICTBUH.

77. Meronosnorusi pacuera pucka.

78. IlonHas BepOSTHOCTh HACTYILJICHUSI aBapUU.

79. AHanu3 pe3yabTaToB pacyera pucka.

80. AHanmu3 3HAYUMOCTH, YYBCTBUTEIILHOCTHA M HEOMPECICHHOCTH PE3yIhTaTOB
aHanu3a.
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TecToBBIE 3aJaHud 10 AMCIUIIJINHE

III1

Bormpocsr

BapuanTel 0TBETOB

Jlaiite onpenenenue NoHs-
THIO «HAJIEKHOCTEY

a. OJHO M3 CBOMCTB Ka4eCcTBa IPOAYKIIMHU, UJIH CBOMCTBO
00BEKTA COXPaHIThL BO BPEMEHH B YCTAHOBIEHHBIX IIPEAEIax
3HAYEHUS BCEX MAPAMETPOB, XapaKTEPU3YIOIIMX CIIOCOOHOCTE
BLIMIOJHATEL TpeOyeMble (DVHKIIMM B 3aJaHHBIX PEKUMaX U YCIIO-
BHAX IPUMEHEHHN, TEXHUYECKOT'O O0CIY)KUBAaHMS, PEMOHTA,
XpaHeHus U TPAaHCHOPTUPOBAHUSI,

b. 9TO MaTeMaTUYeCKOe OKUIaHHE HapaOOTKH 0OBEKTa 110
MEPBOTO OTKA3a;

C. CyMMapHasi HapaboTKa, P JOCTHKEHUH KOTOPO Mpu-
MEHEHHE 00BEKTa M0 HA3HAYCHUIO JTOJDKHO OBITH IPEKPAIICHO
HE3aBHCUMO OT €r0 TEXHUYECKOI'0 COCTOSTHHS,

Yro 03HaYaET CIOBOCOUE-
TaHUE «KPUTEPUH OTKa-
3an?

a. 9TO MaTEeMaTHYECKOE OKUAAHUE HApaOOTKH 0OBEKTa 10
MEepPBOro OTKa3a.

b. MNPU3HAK WJIM COBOKYIIHOCTH IIPU3HAKOB HEPAOOTOCIIO-
COOHOI0 cOCTOSHUS 00BEKTA, YCTAHOBJIEHHBIX B HOPMATHBHO-
TEXHUYIECKON MIIN KOHCTPYKTOPCKOH JIOKYMEHTAIIHH,

C. cymmapHasi HapaboTKa, MPU JOCTHKEHUHU KOTOPOM MPH-
MEHEHHUE 00BEKTA 110 HA3HAYCHHUIO JTOJKHO OBITh MPEKPAIICHO
HE3aBHCHMO OT €I'0 TEXHUYECKOT'O COCTOSHHS,

UYro Takoe cpenHss Hapa-
0oTKa Ha OoTKa3?

a. 9TO MaTeMaTHUYeCKOe OKUAaHUE HAapaOOTKH 0ObEKTa 110
MIEPBOTO OTKA3a.

b. 9TO OTHOILIEHNE HapaOOTKM BOCCTaHABIMBAEMOI0 00BEK-
Ta K MATEMATUYSCKOMY OKMJIAHHMIO YHCJIA €r0 OTKA30B B TCUCHHE
3TOM HApabOTKH;

C. HapabOTKa, B TCYCHUE KOTOPOI OOBEKT HE JOCTUTACT
MPEIeTLHOTO COCTOSHUS C 33/IaHHOM BEPOSITHOCTHIO Y, BBIpa-
YKEHHOU B IPOLICHTAX;

Uto Takoe cpenHss Hapa-
00TKa 710 oTKa3a?

a. ATO MaTeMaTUYECKOE OKUIaHNE HapabOTKU 0OBEKTa OT
OKOHYaHUS BOCCTAHOBJICHUS €ro PabOTOCIIOCOOHOTO COCTOSTHUS
MOCJIe 0TKa3a JI0 BOSHUKHOBEHUS CIICAYIOMIETO 0TKA3a;

b. HapabOTKa, B T€YEHUE KOTOPOU OOBEKT HE TIOCTUTAET
MPEJICTLHOTO COCTOSHUSA C 3aJaHHON BEPOSTHOCTHIO Y, BBIpa-
YKEHHOU B IPOLIEHTAX;

C. 9TO MaTEMaTHYECKOE OKMIAHKME HapaOOTKU 00BEKTA JI0
IIEPBOr0 OTKA3a.

HeBoccTranasnuBaemble
W30 - 9TO

a. MaTeMaTHYeCKOe OKUIaHNE HAapaOOTKU 00BEKTA JI0 TIep-
BOT'O OTKa3a.

b. napamerp, HeOCPEACTBEHHO XapaKTepHU3yOIIHid pabo-
TOCIIOCOOHOCTh 00bEKTa TUATHOCTUPOBAHUS;

C. n3acjinsg HE MOI'VT OBITH BOCCTAHOBJICHEI HOTDC6I/ITCJICM u
[OJJISKAT 3aMEHE.

Kaxkoe cocTosiHre Ha3bIBa-
eTcst paboTOCTIOCOOHBIM?

a. COCTOSIHUE U3/EIINs, IPU KOTOPOM OHO COOTBETCTBYET
BCEM TpeOOBaHUSAM HOPMATUBHO-TEXHUYECKON U

(MM )KOHCTPYKTOPCKOH (ITPOEKTHOM) TOKYMEHTAIUH;

b. COCTOSIHUE U3/eIUsl, IPU KOTOPOM OHO HE YJOBJIETBOPSET
XOTs1 ObI OJIHOMY U3 TPeOOBaHUII HOPMATHUBHO-TEXHUUYECKON U
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(WIM) KOHCTPYKTOPCKOM (ITPOCKTHOM) TOKYMEHTAITNH;

C. COCTOSIHME M3JICJINs, IIPH KOTOPOM 3HAYCHHUS BCEX Iapa-
METPOB, XapaKTEPHU3YIOIIMX €ro CIOCOOHOCTE BLIIOIHATH 3a-
JaHHble (YHKIIMH, COOTBETCTBYET TPEOOBAHUSIM HOPMATHBHO-
TEXHUYECKOM M (MJIM) KOHCTPYKTOPCKOM (IPOEKTHON) JOKYMEH-
TallHH,

Yro Takoe oTkaz?

a. TEXHUKO-IKOHOMHUYECKH 00OCHOBAHHBIN (MITH 3a/1aHHBIN)
CPOK XpaHeHus1, 00ecrieunBaeMblii KOHCTPYKLIMEH U dKCILTyaTa-
[IUeH, B IpeiesiaXx KOTOPOTO MoKa3aTesn 0€30TKa3HOCTH, JOJIT0-
BEYHOCTH M PEMOHTOIPUTOTHOCTH 0OBbEKTa COXPAHSIOTCS TEMH
e, KAKUMU OHU ObUIM y 00BEKTA 1O HayaJla ero XpaHEHUs U
(WIM) TPaHCTIOPTUPOBAHUS;

b. COOBITHE, 3aKIIFOYAOIIEECS B TOJHON MIIM YACTHYHON
yTpaTe u3jiesineM paboTOCIOCOOHOCTH;

C. Bce (haKTOPBHI, ABISIONIMECS BHEITHUMH MO0 OTHOIICHHIO K
ATOMY OOBEKTY, 32 UCKIIOYEHHEM PacCMaTpUBAEMOI Harpy3KH;

Jlaiite onpeneneHue noHs-
THIO «BEPOSITHOCTH BOC-
CTaHOBJIIEHUS pabOTOCTO-
COOHOT'0 COCTOSIHUSI

a. [I0Ka3aTellb, KOTOPBIM XapaKTepU3yeT OJTHOBPEMEHHO He-
CKOJIBKO CBOMCTB;

b. 9TO BEPOSATHOCTh TOT'0, YTO 00BEKT OYIET BOCCTAHOBIICH
B 3aJJaHHOC BpEM,;

C. BEPOATHOCTH TOTO, YTO B Mpeiesax 3aJaHHONU HApaOOTKU
OTKa3 W3JIe/I1s HE BOSHUKHET;

Y10 Takoe 0€30TKa3HOCTL?

a. CBOMCTBO HENMPEPLIBHO COXPaHATh paboTOCIOCOOHOE CO-
CTOJAHHEC B TCUCHHUC 3a1aHHOI'O BPCMCHHU WNJIN HaDa6OTKI/I;

b. MOKa3aTeslb, KOTOPBIA XapaKTepU3yeT OJTHOBPEMEHHO He-
CKOJIBKO CBOMCTB HaASKHOCTH;

C. COCTOSTHUE M3CIINs, IPH KOTOPOM €ro JajlbHerIIee MpH-
MEHEHHE 110 HA3HAYCHHIO HEJIOMYCTHUMO WJIH HelleJIecoo0pa3Ho
00 BOCCTAHOBJICHHE €r0 PA0OTOCIIOCOOHOTO COCTOSTHUS He-
BO3MOXKHO HJIM HEIIeJIeCO00Pa3HO.

10

[aiite onpeneneHre NoHs-
TUIO «PEMOHTOIPUTO]I-
HOCTB»

a. CBOMCTBO M3/IEMs], 3aKII0YAOIIEECs B €r0 MPUCIOCO0-
JICHHOCTH K OPEIYNPEKIECHUIO U 00HAPYKEHHUIO IPUYHH BO3-
HUKHOBEHHSI OTKA30B, MOBPEKIACHUHN U MOIIECPKAHUIO U BOCCTA-
HOBJICHHIO PaOOTOCTIOCOOHOCTH MTyTEM TEXHUYECKOTO OO0CTYKH-
BaHMs 1 PEMOHTOB,

b. CBOICTBO U3JENHSI JUTUTETIFHO COXPAaHITh paboTOCIOCO0-
HOE COCTOSIHME JIO HACTYIUICHUS TIPEIeIbHOTO COCTOSIHUS TIPU
YCTaHOBJICHHOH CHCTEME TEXHUUYECKOTO O0CITY>KUBaHUS U pe-
MOHTOB;

C. CBOICTBO HEMPEPBHIBHO COXPAHATH PabOTOCIIOCOOHOE CO-
CTOSTHUE B TEUCHHE 3aJJaHHOTO BPEMEHU WJIH HapaOOTKU;

11

[aiite onpeneneHre noHs-
THIO «BEPOSITHOCTH 0€30T-
Ka3HOW paboOThI»

a. BEPOSTHOCTH TOTO, YTO B IpeJieiaX 3aJaHHOW HapaOOTKH
0TKAa3 U3/eNHs HEe BO3HUKHET;

b. CBOMCTBO HEMPEPHIBHO COXPAHATh pabOTOCTIOCOOHOE CO-
CTOAHUC B TCUCHUC 3aJaHHOI'O BpCMCHU UJIU Hapa6OTKI/I;

C. MaTeMaTHIECKOE 0XKUIaHUE CPOKA COXPAHIEMOCTH 00'b-
eKTa.

12

Hasnauenue kpurepus
ITupcona?

a. OnpesiesieHNe BEPOSATHOCTH COBIAICHUS ONBITHBIX JIAHHBIX C
TEOPETHYCCKUMH;

b. Onpenenenne BepoSITHOCTH 0€30TKa3HON paOOTHI IO OIIBIT-
HBIM JIaHHBIM;

. OnpeneneHne BHINMAJAIOMIMX TOUYEK B HICXOJHON HH(OpMaIn;
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d. OmnpezienieHre TOBEPUTEIBLHBIX TPAHUIL TIOKA3ATEIS HAICKHO-
CTH;

13 |Cocrosinue oObekTa, mpu | a. PaboTocmocoOHbIM;
KoTOpoM ero fanbHeiee |b. He pabotocnocoOHbIM;
MPUMEHEHHE 110 Ha3Hade- |C. MicpaBHEIM;
HUIO HEJIOIYCTUMO, He- d. ITpenenbHbIM;
BO3MO’KHO WU HETIeNIeCo-
00pa3HO HA3bIBACTCA ...
14 | CgoiicTBO 00BEKTa Hempe- |a. be30TKa3HOCThIO;
PBIBHO COXpaHsTh paboTo- |b. PaborocnocoOHOCTRIO;
crocoOHoe cocTosiHue B | C. MicipaBHOCTBIO;
TeUYeHUe HEeKOTOporo Bpe- |d. Jl0NroBeYHOCThIO;
MEHH WJIH HEKOTOPOM
HapaOOTKM HAa3BIBACTCH ...
15 |K xoMIIJIEKCHBIM ITOKa3a- |a. 0€30TKa3HOCTb;
TEJISIM HAaJIC)KHOCTH OTHO- | D. pEMOHTONPUTOHOCTB;
CATCS: C. K02(h(pUIIMEHT TOTOBHOCTH
d. 10IrOBEYHOCTE;
€. K09 PUIHMEeHT TEXHUYECKOTO HCTIOIb30BAHNUS;
K. coxpaHsieMocCTs;
16 |CsoiicTBO 00BeKTa cCoXpa- |a. be30TKa3HOCTHIO,
HATh B 3a/1aHHbBIX ipene- | b. JloaroBeunocTsio;
JaxX 3HaYEHUS MapaMeTpPoB, | C. PEMOHTONPUTOTHOCTHIO;
xapakrepusyonux crno- | d. CoxpaHseMoCThi;
COOHOCTB €ro BBIOIHATh
TpeOyeMblie GYHKIIUU B
TEYCHHE U TIOCTIE XpaHe-
HUS W TPAHCIIOPTHPOB-
KW, HA3bIBACTCH ...
17 |VHTEeHCHBHOCTH OTKa30B |a. YCIOBHYIO INIOTHOCTh BEPOSITHOCTH BOSHUKHOBCHHSI OTKA3a
MPEJCTABISAET COOOIA ... 00BEKTA, ONIPENCIIIEMYIO IPU YCIOBUH, YTO JI0 paccMaTpHBac-
MOTO MOMEHTAa BPEMEHH OTKa3 HE BOSHUKAI,
b. YcioBHYIO MIIOTHOCTH BOBHUKHOBEHHSI OTKa3a 00bEKTa, Ompe-
JEJISIEMYIO TIPH YCIIOBHH, YTO JI0 PACCMaTPUBAEMOTO MOMEHTA
BPEMEHH OTKa3 HE BO3HUKAIL,
C. YCIIOBHYIO BEpOSITHOCTh BOSHUKHOBEHHS OTKa3a O0BHEKTA,
OTIpeCNIIEMYIO MPU YCIOBHUH, YTO 10 PACCMaTPUBAEMOTO MO-
MEHTa BPEMCHH OTKa3 HE BO3ZHHUKAT,
d. I[InoTHOCTH BEPOSITHOCTH BOSHUKHOBEHUS OTKa3a 00BEKTA;
18 |Kakoii 3akoH pacnpenene- |a. CTeloaeHTa
HUS IPUMEHSETCS TIPU b. Xu — kBagpat
MPOBEPKE KPUTEPHUS CO- c. HopmanbHb1i
rinacus [Tupcona? d. ITyaccona
19 |Kakas u3 mpuBeICHHBIX a. [luddepennmanpaas GyHKINAS
XapaKTEPUCTHUK CIIydam- b. UnTterpanbHas GyHKIUS
HBIX BEJTUYUH SIBIISCTCS C. TaOnwiia 3HaYeHUH CITyYaiiHBIX BEJTMYUH M COOTBETCTBYIOIINX
Haubosee oo1meit? UM BEpOSTHOCTEH
d. Jlucriepcust 1 MaTeMaTHIECKOE OKUIaHHE.
20 |Yewm xapaktepusyercs oT- |a. Jlucnepcueit

HOCHUTEIILHOE PACCEUBAHUE
CIy4allHOU BEJIMYMHBI?

b. CpenHekBaapaTHIeCcKM OTKIIOHEHUEM
. KoaddunmeHToM OTKIOHEHUS
d. Pazmaxom.
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14. O0pa3oBaTeJibHbIE TEXHOJIOTHH

1. MynsTuMenana-nmpe3eHTaly - HATJISAIHBIA WITIOCTPATUBHBIN MaTepHall 110
BCEM TeMaM yuTaeMoro kypca B popmare Microsoft Office PowerPoint.

2. DIEMEHTBI JUCTAHIIMOHHOTO O0YUYCHHUS:

- pa3pabotaHHbie Kadeapoil 3JEeKTPOHHBIE yueOHBIE TTOCOOMS, MOHOTpaduH,
CTIPaBOYHBIE MaTEPHAaJbl, METOAMYCCKHE YKa3aHUS K MPAKTUYCCKHM 3aHATHSM II0
YUTAEMOMY KYpCY, pa3MelleHHbIe Ha aBTOPCKOM BeO-carite: http://risk-2005.narod.ru
- TEOPETUYECKHE U TPAKTHYECKHEe pa3pabOTKH B 00JACTH aHAIW3a TEXHOTCHHBIX
PHCKOB;

- https://portal.aptech.sstu.ru - Madopmarnmonno-oopazoBarenbHas cpen CI'TY
umenn ['arapuna 10.A.: @akynerer sxonoruu u cepsuca - Kadenpa «Ilpupoanas u
TexHOoc(epHas 6e301acHOCThY. YueOHble U y4eOHO-METOANYECKUE MAaTeprabl, KOH-
TPOJIbHBIE 3aJaHHs, WH(OOPMAIMOHHBIC MaTepHUAIbl 10 WU3YYaeMbIM JIUCIUTUTHHAM
kagenps! [1Th.

3. KomnokBuymbl ¢ 00CYKICHUSMHU U JUCKYCCHSIMHU MO BAKHEHITUM TpoOIIe-
MaM B cdepe obecriedeHHs] HaIeKHOCTH M 0E30TKAa3HOCTU CIIOKHBIX TEXHHYECKHX
CHCTEM Ha COBPEMEHHOM JTare.

15. HIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIHEYEHMUS J1J151
OBYYAIOIIUXCS IO JUCOUILINHE *
(no3uyuu pazoena Hymepyiomcs CK603HOU HyMepayueil U Ha HUX 0CYyu|ecmens-
omcesa ccolaku u3 5-13 pazoenoe)

OCHOBHAS JIUTEPATYPA

1. Abonun B.A. OcHOBBI Teopun HaACKHOCTH [DNeKTpoHHBIN pecype] / B.A.
Adonun; nmox pen. U.W. Jlagpiruna. - M.: U3narensckuit tom MOU, 2010. - 208 c. -
ISBN 978-5-383-00579-8.
Peorcum docmyna: http://www.studentlibrary.ru/book/MPEI44.html

2. KamranoB B.A. Teopust Haie)KHOCTH CIIOKHBIX CUCTEM: yueOHOe ocooue /
Kamrano B.A., Measenes A.U. - M.: ®DUSMATIJINT, 2010. 609 c. - ISBN 978-5-
9221-1132-4.
Peorcum oocmyna: http://www.iprbookshop.ru/17469

3. HaneskHOCTh TEXHUYECKUX CUCTEM M TEXHOT€HHBIN PUCK [ DJIeKTPOHHBIN pe-
cypc]: yuebnoe mocobue / coct.: C.A. CazonoBa, C.A. Konoasoxkueiid. - BopoHex:
Boponexckuii rocyiapCTBEHHbIA apXUTEKTYPHO-CTPOUTENbHBIA yHUBEepcUter, DbC
ACB, 2013. - 147 c. - ISBN 978-5-89040-457-2.
Peorcum oocmyna: http://www.iprbookshop.ru/23110

4. Tlyunn E.A. HaaeXHOCTh TEXHUYECKUX CHCTEM [DJIEKTpOHHBIN pecypc] /
IIyaun E. A., JlucynoB E. A., Yenypun A. B. u ap. - M.: KonocC, 2010. - 318 c. -
(Yuebnuku u yued. mocoOust st CTYJ€HTOB BbIcHI. yueO. 3aBeaenuit) - ISBN 978-5-
9532-0812-3.

! Bu6muoTeunslit hOH TOIKEH OITh YKOMIUICKTOBAH [EUATHBIMH H3IAHISIME U3 pacdeTa He MeHee 50 IK3eMILIIpOB
KaXI0TO U3 U3/IaHUI OCHOBHOM JTUTEpaTyphl, IEPEUHCIEHHON B pabodel mporpaMme TUCIMIUIMHEI U HE MeHee 25
9K3EMIUIIPOB JOMOTHUTEIHHOM TepaTypsl Ha 100 obyuarommxcs.
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Peorcum oocmyna: http://www.studentlibrary.ru/book/ISBN9785953208123.html

5. ummapes, B.JO. Hage:xxHOCTh TEXHUYECKUX CHUCTEM: YUYEOHUK IS CTY.
By30B / B.}O. lllummapes. - M.: U11 "Axkagemus", 2010. - 304 c. - (Bsicuiee mpodec-
cuoHasbHOE oOpasoBanue) - ISBN 978-5-7695-6251-8.
DK3eMIUISIpBI BCero: 25

JOINOJIHUTEJIbHASA JIUTEPATYPA

6. AHaNU3 U OIEHKA pUCKa MPOU3BOJICTBEHHOM AEATENbHOCTHU: yuel. mocodue /
I1. IT. Kykun [u ap.]. - M. : Beiciias mkona, 2007. - 328 c. - I'pud: gomymeno M-
BOM 0oOpa3zoBaHus U Hayku P® B kadecTBe yuel. mocoOus AJisi CTYyIl. By30B, 00y4. 1O
HAaIIp. TOJIT. ¥ CIell. BhICII. TTpod. oOpa3oBaHus B 00J1aCTH TEXHUKH U TEXHOJOTHUH.
Ox3eMIusipsl Beero: 10

7. Anexcanaposckas JI.H. bezonacHoCTh M HaJ@KHOCTh TEXHUYECKUX CHUCTEM
[DnexTpoHHBIN pecypc]: yueOHoe mocodue/ AnexcanapoBckas JI.H., Aponos N.3.,
Kpyrnos B.U. - DnexTpoH. TekcToBsie nannbie. - M.: Jloroc, 2008. - 376 ¢. — ISBN:
978-5-98704-115-5.

Peoicum docmyna: http://www.iprbookshop.ru/9055

8. Koznutun, A. M. Teopust © MeTOJIbl aHAIN3a pUCKA CIOKHBIX TEXHUUECKUX
cucteM [DnekTpoHHbIN pecypc]: MoHorp. / A. M. Koznutun; Capat. roc. TeXH. yH-T
(CaparoB). - DnekTpoH. TekcToBbie naH. - CapatoB: CI'TY, 2009. - 200 c. - 1 a11. onr.
auck (CD-ROM). - Cucrem. tpeboBanus: 128 Mb O3VY; 4x CD-ROM nuckoBox;
Microsoft Office 2003 u Bbimie; ITK Pentium III wim Belmie. - DAeKTPOHHBINA aHAIOT
neuatHoro m3nanusa ISBN 978-5-7433-2073-8.

Peorcum oocmyna: http://lib.sstu.ru/books/zak 242 _09.pdf.

9. Ps6bunun N.A. HagexxHOCTh M 6€30MacHOCTh CTPYKTYPHO-CIIOKHBIX CHCTEM
[DnexktponHblil pecypc]| / PsOunun U.A. - DnektpoH. TekcToBble AaHHble. - CII6.:
[Tomurexuuka, U3gatensctBo Cankt-IlerepOypreckoro yausepcurera, 2012, - 276 C.
- ISBN: 978-5-288-04296-6.

Peorcum oocmyna: http://www.iprbookshop.ru/16298

10. I'openuk A.B. [IpakTukym 1m0 OCHOBaM TE€OPHH HAJEKHOCTH [DIEKTPOH-
HBII pecypc]: yuebHoe nmocooue/ I'openuk A.B., EpmakoBa O.I1.— DnekTpoH. Tek-
CTOBBIC JIaHHBIC. - M.: Y4eOHO-METONYECKHUI IIEHTP MO0 00pa30BaHMUIO Ha JKEIIE3HO-
TOopoxKHOM TpaHcmopre, 2013. - 133 C.

Peorcum oocmyna: http://www.iprbookshop.ru/26826.

11. Boukapes, C. B. J/[narHocTvka U HaJIe)KHOCTh aBTOMATHU3UPOBAHHBIX TEX-
HoJiorudyeckux cucrem: yude0. mocobue / C. B. boukapes, A. W. Hammun, A. T.
Cxuptinanze. - Crapeiit Ockon: THT, 2015. - 616 c. - I'pud: nonymeno YMO By30B
no o0pa3oBaHMIO B 00JI. aBTOMAaTU3UPOBAHHOIO MamrHocTpoeHus (YMO AM) B ka-
4gecTBe yueOd. mocoOust s CTyIeHTOB BY30B. - ISBN 978-5-94178-371-7.
DK3eMIUISIPBI BCETo: 5

12. Kopones B.FO. MartemaTuueckue OCHOBBI TEOPUHM pHUCKA [DJIEKTPOHHBIN
pecypc]: yae6noe nocobue/ Kopones B.1O., benunr B.E., lloprun C.4. - DnektpoH.
TeKkcToBbIe naHHbIie. - M.: DUSMATIINUT, 2011. - 620 c. - ISBN: 978-5-9221-1267-3
Peoicum docmyna: http://www.iprbookshop.ru/24478
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13. Baoun B.M. Teopus cuctem ¥ CUCTEMHBIN aHalu3 [DJIEKTPOHHBIA pe-
cypc]: yae6nuk / B. M. Bnosumn, JI. E. CypkoBa, B. A. Banentunos. - M.: 3natens-
cko Toprosas koproparus "lamkos u K°", 2010. - 640 c. ISBN 978-5-394-00076-8.
Peorcum oocmyna: http://www.studentlibrary.ru/book/ISBN9785394000768.htm

14. TOCT 27.002-89. HanexxHOCTh B TEXHUKE: OCHOBHBIC MOHATHA. TEpMUHBI
u onpenenenus [Text]: U3a. opui. - Beenen ¢ 01.07.1990. - M.: U3a-Bo cTangapToB,
1990. - 38 c. - (Cucrema crangaptoB "Haae:kHOCTh B TeXHHKE")

DK3eMIuIsIpbI Bcero: 21

IMEPUOANYECKHUE U3JJAHWA

15. bezonacHocTh TpyJa B MPOMBIIIUIEHHOCTH/ Mac. Hay4.-TIPOU3B. KypH. IIH-
pokoro npoduis. - M.: HTII "IIpomsiniennas 6e3onacHocTh". - BeIxoguT exeme-
cstaro (1990 - 2015). - ISSN 0409-2961.

16. [Ipo6yiemMbl MaIIMHOCTPOCHUS U HajexkHOCTH MamuH : PAH. - M.: Hayka -
Breixoaut pa3 B aBa mecsma. - ISSN 0235-7119 (1990 - 2015).

17. TlpoOGnembl aHanmM3a pucKa: Hayd.-TipakT. xypHat. - M.: U] "IlemnoBoi
skcmpecc”. - Berxoaut pa3 B aBa mecsma (2011 - 2013). - ISSN 1812-5220.

18. [TpoGnemsl MIPOTrHO3UPOBAHUSL: PAH. - M.: MAUK
"Hayka/lutepnepuoauka". - Beixoaur pa3 B asa Mecsua (2010 - 2015). - ISSN
0868-6351.

19. Vnpasnenue puckom: aHanut. xXypH. - M.: OOO "Ankun". - Beixonur
exekBapraabHO (2010 - 2015). - ISSN 1684-6303.

20. HedrerazoBoe meno: mevyaTHbIM HayYHO-TEXH. XypH. - Yda: Yumckmii
rOCy/IapCTBEHHbIA HEPTSHON TEXHUYECKUW YHUBEpCUTET. - BrixoauT 4 HOMepa B
roz. - ISSN 2073-0128.

Peoicum oocmyna: http://elibrary.ru/contents.asp?issueid=1436624

METOANYECKHUE YKA3AHUSA

21. HanmexHOCTh TEXHMYECKUX CHUCTEM M TEXHOTE€HHBIN pUCK: Meronuueckue
yKa3aHUs K MPAKTHUYECKUM 3aHATHAM 10 IucnuininHe «Hamxe:KHOCTh TeXHHYECKUX
CUCTEM U TEXHOT€HHBIN PUCK» MJI1 CTYJEHTOB HampaBieHus: nmoaroroBku 280700.62
«Texnocdepnass 6e3onmacHOCTb», NMpoduiib «be30MacHOCTh KU3HEAEATEIIBHOCTH B
texHocepe» /Coct. a.1.H. A.M. Kozmurun. Caparos: CI'TY, 2018. 77 c.
https://portal.sstu.ru/Fakult/FES/PTB/THNB_003/default.aspx.

22. Hane)XHOCTh TEXHHMUECKUX CHCTEM M TEXHOT'CHHBIN puck. JlabopaTtopHblit
npaktukyM. Yacts |: MeTtogudeckne ykazaHusi K KOMILUIEKCY JIaOOpaTOpPHBIX padoT
no puctuiuinae «HameHOCTh TEXHHYECKUX CUCTEM M TEXHOTCHHBIH PUCKY JUISI CTY-
nenToB HampapineHus moaroroBku (20.03.01) 280700.62 «TexHochepHas Oe3omac-
HOCTb», IPo(Ppuiib «be30MacHOCTh KU3HENEATeIbHOCTH B TexHochepe» /CocT. 1.T.H.
AM. Koznurtus. Capatos: CI'Ty, 2018. 35 C..
https://portal.sstu.ru/Fakult/FES/PTB/THNB_003/default.aspx.

23. HaaeXHOCTh TEXHUYECKUX CUCTEM M TEXHOTeHHbIN puck. JlabopaTopHblii
npaktukyM. Yacts |l: Merogndeckue ykazaHusi K KOMIUIEKCY JaOOpaTOPHBIX padoT
no nuctuminae «HanexHOCTh TEXHUUECKUX CUCTEM U TEXHOTE€HHBIN PUCK) JJIS CTY-
nenToB HampasieHus moarotoBku (20.03.01) 280700.62 «TexnochepHas OGe3omac-
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HOCTb», IPO(PpuIib «be30MacHOCTh KU3HEEATeNIbHOCTH B TexHochepe» /CocT. .T.H.
AM. Koznutus. Capatos: CI'Ty, 2018. 35 C.
https://portal.sstu.ru/Fakult/FES/PTB/THNB_003/default.aspx.

24. Pacyer CTpYKTYpHON HaJ€KHOCTHU CIOXKHBIX TEXHUYECKUX cucteM. Kypco-
BO€ IIPOEKTHUPOBaHMUE: MeToANUECKHE YKa3aHUsl K KypcOBOM paboTe Mo JUCHUIUIMHE
«HanexxHOoCTh TEXHUYECKUX CHCTEM M TE€XHOI'€HHBIM PUCK» ISl CTYIEHTOB HAIlpaB-
nennst noarotoBku 280700.62 «Texnocdepnas 6e3omacHocTb», mpoduib «bezonac-
HOCTb KU3HeneaTenbHoCcTH B TexHochepe» / Coct. a.1.H. A.M. Koznutun. Capartos:
CI'TY, 2014. 35 c. https://portal.sstu.ru/Fakult/FES/PTB/THNB _003/default.aspx.

25. COopHUK 3a7a4 MO HAJEKHOCTH TEXHHUYECKUX CUCTEM U TEXHOTCHHOMY
pucky: Meroauueckue ykazaHUs K MPAKTUUYECKUM 3aHATUSAM 1O JUCHUIUIMHE
«HaaeXHOCTh TEXHUYECKUX CUCTEM M TE€XHOTE€HHBIA PUCK» JI CTYIEHTOB HaIlpaB-
nenus moaroroBku 280700.62 «TexnocdepHas 6e3omacHOCThY, npoduiib «be3onac-

HOCTb KU3HeAesATeNbHOCTU B TexHochepe» /Coct. aA.1.H. A.M. Koznutrun. Capatos:
CI'TY, 2018. 50 c. https://portal.sstu.ru/Fakult/FES/PTB/THNB 003/default.aspx.

MHTEPHET-PECYPCbI

http://risk-2005.narod.ru - «Teopus 1 MpaKTHKa aHAIN3a TEXHOTEHHBIX PHCKOBY.

http://www.slovari.yandex.ru (9xoHOMHKO-MaTeMaTHIECKU CIIOBAPH ).

3. http://www.mchs.gov.ru/library - MUC Poccun - bubmuoreka (Matepuanbl 1o
Kypey «HanekHOCTh TEXHUYECKMX CUCTEM M TEXHOTCHHBIN PUCKY).

4. http://Wwww.twirpx.COm — KOHCIEKTHI JICKIIUH, ydeOHbIE MOCOOHs M0 Oe30MacHo-
CTH JKU3HEICATCILHOCTH.

5. http://portal.gersen.ru - IMopran I'ymaHuTapHBIC TEXHOJIOTHH B COIMAILHOU ce-
pe: dailyioBbIl apxuB: DJIEKTPOHHAs OMOIMoTeKa: be3omacHOCTh KU3HEAEATEb-
HOCTH - y4eOHBIE TOCOOMS, MOHOTpa(HH.

=

A

16. MarepraibHO-TEXHHYECKOE, MYJIbTUMEAUNHOE U IPOrPAMMHOE
o0ecrieyeHre JUCIUILINHBL.

1. Yuebnas ayauTopust Uit IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIA, PAKTH-
YECKUX 3aHATUM, FPYNIOBBIX W MHAMBHIYaAJIbHBIX KOHCYJIbTALUH, TEKYLIEro KOH-
TPOJISL ¥ IPOMEKYTOUHOMN aTTeCTaINH

YKOMIUIEKTOBaHA CIIELMAIN3UPOBAHHON MeOenbl0 M TEeXHUYECKUMHU Cpe-
crBamu o0y4enusi: 20 ctonos, 40 cTynbeB; paboyee MECTO MPETOAABATENS; MYJIbTH-
MenuitHas gocka; mpoektop BENQ 631, cucremusiit 6mokx (Atom2550/416/500,
KJIaBUATypa, MBIIlIb), MOAKIIOYEHHBIH B CETh C BBIXOJOM B VIHTEpHET U JOCTYNOM B
uHpopmarmonHo-o0pa3oBarenbHyto cpeny OTU (dunuman) CI'TY umenu ['arapuna
1O.A., yueOHO-HarIsIIHBIE TTOCOOWSI, 00ECTIEYNBAIOIITNE TEMATUYECKHIE WILTFOCTPAITNH
1o paboyeii mporpaMme JUCHUTUIUHBI

[Iporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome, I1O nss MynbTUMeTUAHON JOCKH.
Pabouyto nmporpammy cocTaBuil
noueHnt kadeapsr EMH A.B.CepeOpsikoB
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17. lonoiHeHMsI M U3MEHEHUA B pado4eil mporpamMmme
Pabouas mporpaMmma nepecMoTpeHa Ha 3acelaHuu Kadeapbl

« » 20 rojia, mpotTokoi Ne

3aB. kadeapoi / /

Brecennbie u3mMeHeHus yrBepkIaeHbI Ha 3acenanun Y MKH

« » 20 _ rona, npoTokoi Ne

[Ipencenarens YMKH / /
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