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1 leap TUCHUTITHHBI.

B pesynbrare OCBOSHHWS NaHHOW JTUCHUILUIMHBI Y OOYYaromerocs JOJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIIETEHIIUH OCHOBHOHM MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI
akajemuueckoro 6akamaspuara (naiee - OITOIT):OIIK-1; ITK-1.

CO,Ilep}KaHI/IC KOMIIETEHIIUHA KaK IIaHUPYEMBIX PE3YIIBTATOB 06y‘IeHI/I${ 0O AUCHUIIIIMHC

cM. Tabmuna 1, 2 u 3.

1.1 ®dopmupyemble KOMIETEHIIUN

Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HaumeHnoBaHme BuIa
KOMIIETEHIINH

HaumeHnoBaHue kaTeropuu
(TpyImITel) KOMIIETEHITHI

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

o0bwenpogeccuonanvhast

OIIK-1 Cnocoben YYHUTHIBATh
COBPEMEHHBIC  TCHICHIIMH  Pa3BUTHUSA
TEXHUKd U TEXHOJOTMH B  00jacTu
TeXHOC(EPHO 0e301acHOCTH,
U3MEPUTENIbHON ¥ BBIYUCIUTEIHHOU
TEXHUKH, WHQOPMAIIMOHHBIX TEXHOJIOTHMA
IpPU PEUICHUH THUIOBBIX 33/a4 B 00JIacTU
npoQeCcCHOHAIBHON NEeSITeIbHOCTH,
CBSI3aHHOM € 3allUTOW  OKpyXarouen
cpenpl U obecniedyeHHMEM 0e30MacHOCTH
YeloBeKa

npogheccuonanvuas

I1K-1 Crniocoben y4acTBOBAaTh B
MPOCKTHBIX pabdoTax B 00JACTU CO3JAHHMS
cpeactB  obecredeHusi  0€30MaCHOCTH
3alMThl YEJIOBEKAa OT TEXHOTCHHBIX H
aHTPOIOTEHHBIX BO3ACHUCTBUI, pa3paboTKe
pas3fenoB  MPOEKTOB,  CBSI3aHHBIX  C
BOIpocaMu o0ecrieueHuss 0e30MacHOCTH

YCJIOBCKA 1 3alllUThI Oprxcanmeﬁ Cpcabl

1.2 leckpunTOpHbIE XapAKTEPUCTHUKH KOMIIETEH M
Tabnuna 2 — JleckpunTOpHbBIE XapaKTEPUCTUKU KOMIIETEHIINH, (hopMHUpyeMble TUCIUILIMHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Muaukatopsl 1O0CTUKEHUS
komrerennuu no OITOIT

JIMCUMITIIUHBI ¥ IPAKTUKH,
dhopmupyronre komnerennuo OIOI

OIIK-1 Crniocoben
YYUTBIBATH  COBPEMEHHBIE
TEH/ICHIIUH Pa3BUTHS
TEXHUKA W TEXHOJOTHHA B
obnacTtu TeXHOC(pepHOU
0e30ITacHOCTH,
M3MEPUTEIIbHOM "
BBIYUCIIUTEILHOW TEXHHKH,
MH(POPMAaLMOHHBIX
TEXHOJIOTUI TIPU PELIECHUH
TUIOBBIX 3a/1a4 B 00JacTu
npo¢ecCuoHATBHON
JeSITeIbHOCTH, CBSI3aHHOH ¢
3aIIATON OKpY’KaroIen
cpensl U obecreyeHneM

OIIK-1.2 Crniocoben
YYIHTHIBATH COBpEMEHHBIC
TEHACHIINU pa3BUTHS
TEXHHKH W TEXHOJIOTHHA B
obnactu obecrnieueHus
TexHochepHOon
0e30I1acHOCTH,
U3MEPUTEIBHON 51
BBIYUCITUTENILHON  TEXHHKH,
MH(OPMALIMOHHBIX
TEXHOJIOTHA B CBOEH
npodecCuoHATBHON
JeSTeIbHOCTH

b1.0.02 Uudopmatuka

Bb1.0.03 Beicmast MaTeMaTHKa

b1.0.04 ®uzuxa

b1.0.05 Xumus

b1.0.06 HauepratensHas reoMmerpus u
KOMITBIOTEpHAs rpaduka

b1.0.07 Hokconorust

b1.0.09 Jleranu MammH W  OCHOBBI
KOHCTPYHPOBaHUS

b1.0.10 Temnoduzuka u
THJPOTra30inHAMHUKA

B1.0.12 DnexTpoHMKA U 3JEKTPOTEXHUKA
Bb1.0.14 Teopus ropeHus u B3pbIBa
b1.0.16 Hage:xxHOoCTh  TEXHHYECKHX
CHCTEM M TEXHOTEeHHBIH PUCK

b1.0.20 Cucremsl aBTOMaTH3UPOBAHHOTO
MIPOEKTUPOBAHMS CPEICTB 0O0ecHeYeHus
Oe3omacHoCTH




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTops! JOCTIDKEHUS
komrerennuu o OITOIT

JIMCIUTUTHHBI ¥ IPAKTHKH,
dhopmupyromre kommneTennuo OINOIT

0€30I1aCHOCTH YeJIoBEKa

b1.0.21 Tunossle IIPOMBIIIIJICHHBIE
TEXHOJIOTHH

b1.0.23 TlpombiuicHHass 0e30MacHOCTh
OTTaCHBIX MIPOM3BOJCTBCHHBIX 00OBEKTOB
b1.0.28 Oxpana okpyKaromei cpensl Ha
00BeKTaX SKOHOMHKH

B1.0.30 Crioco0bI ¥ TEXHOJIOTHH 3aIllATHI
B Upe3BBIYAIHBIX CHTYalUsIX

b1.0.32 Pacuer u NpOEKTHPOBaHHE
CUCTEM u CpeICTB obecrieyeHUs
0e30MacHOCTH Tpyia
B2.0.01(Y) VYuebHas
O3HaKOMHUTENbHAS IPAKTHKA
b2.0.02(IT) [IpousBoacTBeHHAs
mpakTuka. TexHoJormueckast (IPOEKTHO-
TEXHOJIOTHYECKas TIPAKTHKA)

B2.(Ilnx) IlpowsBomcTBeHHAs IIPaKTHKA.
[penoumioMHast mpakTUKa

Bb3.01 IMoaroroBka k mpoueAype 3aIIUTHI
1 3aIUTa BEIITYCKHOW KBAJMU(UKAIIHOHHOM
paboThI

HIpaKTHUKa.

IK-1 Criocoben
y4acTBOBATh B IMPOCKTHBIX
paborax B obnactu
CO3JaHuUs CpEnCTB

obecneueHust 6E30MacHOCTH
3aIUATEI YyeJIoBeKa oT
TEXHOI'E€HHBIX 51
AQHTPOIIOTCHHBIX
BO3JICHCTBUH, pa3paboTke
pasnenon MIPOEKTOB,
CBA3aHHBIX C BONPOCAMHU
obOecrieueHns 0e30IIaCHOCTH
YyeJIoOBeKa n 3aIATEI
OKpYKaroIleu cpeibl

T1IK-1.3 Cnocoben
OLIEHUBATh pHCK u
OHp CACIATh Mepbl I10

oOecrieueHn0 0€30IaCHOCTH
pa3pabaTbiBacMOl  TEXHHKH,

HCIIOJIB30BAaThb
PacdcToB
TCXHOJIOTHYCCKOT'O

MCTOABI
3JICMCHTOB

000pyIOBaHUS MO KPUTEPUSIM

paboTocrnocoOHOCTH
HaJC)KHOCTH

n

b1.0.06 HauepraTtenbHas TeOMETpHUs U
KOMITbIOTEpHAs Tpaduka

b1.0.09 Jleranu MallMH #W  OCHOBBI
KOHCTPYHUPOBAHUS
Bb1.0.16 Hajne:kHOCTH  TEXHHYECKHX

CHCTEM M TeXHOTeHHBIH PHCK

b1.0.20 Cucrembl aBTOMaTU3UPOBAHHOTO
MIPOCKTUPOBAHUST CPEICTB 0OECHECUECHNUS
6e3omacHOCTH

b1.0.32 Pacyuer u NOpPOEKTUPOBAHUE
CHCTEM M CpeACTB  OOecredeHus
0e30MacHOCTH TpyJa

b1.B.04 Pa3pabotka pazzenon
IPOM3BOJCTBEHHOW  0€30MacHOCTH B
HPOEKTax

B2.B.01(IT) IIpon3BoacTBeHHAs TPaKTHKA.
[IpoduibHas npakTHKa.

Bb3.01 [ToaroroBka K npoueaype 3aluiuThl U
3alIUTa BBITYCKHOH KBaJM(UKAIIOHHON
paboTHL.

Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, POPMUPYEMBIE TUCIUITITMHON

Kon n Ha3Banue Wnnukatopel focTvkeHust | 3HaHUS, yMeHUs], HaBbIkU (3YB),
KOMIICTECHIIH KOMIICTEHITHH, (dhopMHUpyeMble TUCIUTUTHHON
3aKpeIuIeHHbIE 32
JUCLUIIINHOMN
OIIK-1 Cnocoben | OIIK-1.2 CnocobeH | 3HaTh:
YYUTBHIBATH COBPEMEHHBIEC | YIUTHIBATE  COBPEMEHHBIE | -OCHOBHBIC TIPUHIIMITHI aHAIIN3a U
TEHJICHIINH pa3BUTH | TEHICHIUN Pa3BUTHA | MOJICIMPOBAHUS HAAEKHOCTH
TEXHUKHA U TEXHOJIOTUH B| TEXHUKA W TEXHOJOTUH B | TEXHHUYECKUX CHCTEM.
obnactu TexHOc]epHOi | obmacTu obecrieueHust | YMeTh:
0€e30MacHOCTH, TexHochepHOon -MOJIEJINPOBATh MPOLIECCHI
U3MEPUTENIBHOMN 1| 6e30MacHOCTH, (hopMHUPOBaHUS U PEIOTBPAILECHUS




Kon u Ha3ssanue

HNupukaropel JOCTHXEHUS

3Hanus1, ymMeHusi, HaBblku (3YB),

0€30IMaCHOCTH YEJI0BEKA
U 3alIUThl OKPY’KaoIIEeH
Cpensl

KOMIIETEHIUU KOMIICTEHIINH, (hopMUpyeMbIe TUCITUTUTMHON
3aKpEIUICHHBIC 32
TUCLIUILTUHON
BBIYMCIUTEIHHOM U3MEPHUTEIBHON U | aBapuid U KaTacTpod.
TEXHUKHU, BBEIUMCIIMTEILHOM TEXHUKH, | Bmagers:
HH(pOPMaITMOHHBIX HH(POPMAITMOHHBIX -METOJaMH aHajan3a U 000CHOBaHUSA
TEXHOJIOTHI MIpH | TEXHOJIOTUIA B CBOEH | IIPUEMIIEMBIX PEIICHU Ha OCHOBE
pEIICHUN TUTIOBBIX 3a/1a4 | MPOPECCHOHATHHON COBPEMEHHBIX TCHICHIIUIN Pa3BUTHS
B 00nacTH | AeATENHLHOCTH 3alIATHON TEXHUKHU U TEXHOJIOTUH
npodeccnoHaTBEHOM
JIEeITEIbHOCTH,
CBS3aHHOM C 3allUTOM
OKpyXaroliel cpeasl Hu
obecreueHrEM
0€30I1aCHOCTH YeJIoBEKA
[IK-1 Croco0eH | [IK-1.3 CrocobeH | 3HaTh:
y4acTBOBATh B | OLICHUBATh pUCK U | ~-OCHOBBI TEXHOJIOTHYECKUX PHCKOB;
MPOCKTHBIX paboTax B | ONPENCISIThH MeEpbI IO | -OCHOBBI ~ TCOPUU  HANEKHOCTH H
obnactu co3zaHusl | 00ECIeYeHUIO paboTOCIIOCOOHOCTH TEXHOIOTHYECKOTO
cpenctB  obecredeHus | 6€30MacCHOCTH 000pyI0BaHUS;
0€30MacCHOCTH  3alIUTHI | pa3padaThIBAEMON TEXHHKH, | -METOJIbI pacuéToB 3JIEMECHTOB
YyeJI0BeEKa OT | UCIIOJIB30BaTh METOJIbI | TEXHOJIOTUYECKOTO0 O00OPYIOBaHUS T10
TEXHOTE€HHBIX U | pacyeToB AJIEMEHTOB | KpUTEPUAM  pabOTOCIIOCOOHOCTH U
AHTPOITOTCHHBIX TEXHOJIOTHYECKOTO HaIEXHOCTH.
BO3JIEUCTBHH, o0opyaoBaHus 0 | -MephI MO0 00ECIEYCHUI0 OE30MaCHOCTH
pa3zpaboTke pa3lieNIoB | KPUTEPHUSIM TEXHHUYECKUX YCTPOHCTB.
MPOEKTOB, CBSI3aHHBIX C | pabOTOCIIOCOOHOCTH " | YMeTh:
BOIIpOCaMH 00OecTieueHus | HaJIe)KHOCTH -IIPOBOIUTH pacy€Tsl 3JIEMEHTOB

TCXHOJIOTHYCCKOTO O60py,I[OBaHI/I}I oo

KpUTEpUSIM  pabOTOCIOCOOHOCTH U
HaJEXHOCTH;
-BBINOJIHSTh npocreiiune

KOHCTPYKTOPCKHE DPa3pabOTKU CHCTEM
3alIUTHI YEJIOBEKA U CPEbl OOMTaHUSI.
Bnaners:

-CIIOCOOHOCTBIO  OLIGHMBATh PUCK U
OTIpeNieNIATh Mepbl MO0 00ecHeueHHIo

0€30MacHOCTH paspabarsiBaeMOM
TEXHHKH;

-HaBbIKaMH OLCHKHN JJIEMEHTOB
TEXHOJIOTUYECKOTO 00OpYIOBaHHS TIO
KpPUTEPUSIM HAJEKHOCTH 3|
paboTOCTIOCOOHOCTH.

2 O0BbEM M TPYI0EMKOCTH JUCHMILUIUHBI 110 BUIAM YUeOHBbIX 3aHATHI.

@DopMbI IPOMEKYTOYHON ATTECTALUH.
Tabmuna 3 — O0beM U TPYAOEMKOCTh JUCHIUTUIMHBI IO BUJaM Y4eOHBIX 3aHATUN

| OGuIasi TPYI0EMKOCTE ¥ BHJIBI yueGHOI paGoTHI MO JMCLHIUINHE, |

O06BéM yacos o hopmam




MPOBOJIUMBIC B PA3HBIX opMax o0yueHus
(010:]0) 0300 300
1 O6mmas Tpy10eMKOCTh TUCIIATUTAHBI 180 180
2 KonrakTHas pabora oOy4arommxcs ¢ mnpernojaBareiaeM (10 BHIAM 84 14
yueOHBIX 3aHATHUIT) (BCEro)
AynmutopHas pabota (Bcero): 84 14
B TOM YHCJIE:
JIEKIUU 36 6
MPAKTUYECKUE 3aHATHS, CEMUHAPBI 30 6
J1a00paTopHbIe PabOTHI 18 2
B UHTEPAaKTUBHOHU (opme 15 2
B DJICKTPOHHOH (hopme
3 CamocrosrenpHas pabota oOy4arommxcs (Bcero) 60 157
4 TIpoMeKyTOUYHAsI ATTECTAIIMS 00YYAIOIIerOCs —3K3aMEH 36 9
1 00BEM YacoB, BBIICIICHHBIH HA MPOMEKYTOUHYIO aTTECTAIIHIO:
3. YueOHO-TeMaTHYeCKHMH IJIAH U COAeP/KAaHUe AMCUMILIMHBI.
3.1 Y4eOHO-TeMATHYeCKHUI IJIAH
Tabnuna 4 - YueOHO-TEMaTHYECKUH TIaH
ouHas opma obyuerHus
Oomas TpynoemMKocTb 3aHsATHIA (4ac.) DopMmbI
§ Pa3gensl ¥ TeMBI JUCIUINIMHEI TiﬁziM AyIuTOpH. KE?T}I])H;J?;OH
) 10 3aHATUAM SAHATHA CPC TIPOMEKYTOHO
ZE (6ceco ™ pepy. npakt. | nab. ¥ aTTecTalnu
z B uac.) yCIIeBaeMOCTH
1-5 [TpoGieMbl TEOPUH HAJICHKHOCTH. 38 10 8 4 16 NupuBunyans
OCHOBHBIE TTOHITHS. HBIE 3aJJaHUs
6-9 Marematndeckue OCHOBBI Teopuu | 34 8 8 4 14 WNunuBunyans
HAaACKHOCTHU HBbIC 3aJlaHUA
10-13 | HanexxHocTh TexHUUeCKUX cuctem | 40 10 8 8 14 Wnpusunyans
HBbIC 3aaHus
14-17 | TlonsTre pucka u mpoOIeMbl 32 8 6 2 16 WnauBugyans
YCTOMYUBOTO pa3BUTHs OOIIECTBA HBIE 3a/IaHUs
IIpomexxyTodHas aTTecTarus 36 Ok3aMeH
UTOIro 180 36 30 18 60
3ao0uHas hopma 0dyyenus
Oobmas TpymoeMKOCTh 3aHATHI (Jac.) Dopmbl
% Paszielbl 1 TeMbl AMCUMIUIHHBL [PYAOM AyIuTOopH. KE?;%(L)IE;OH
o 110 3aHATHAM Foeth SaHATHA CPC TIPOMEIKYTOUHO
: = (6ceco JIEKII. nmab. | TpakT. 1 aTTeCTaluu
Z B yac.) yCIIEBAEMOCTH
1-5 ITpoGIieMbl TEOPUHU HAJISKHOCTH. 43 1 1 1 40 Nupusunyans
OCHOBHBIE TTOHSATHSL. HBIE 3a/IaHus
6-9 MartemaTHYeCKUE OCHOBBI Teopuu | 43 2 - 2 39 WHauBuyans
HAACKHOCTHU HBbIC 3aJlaHUA
10-13 | Hage:KHOCTh TEXHUYECKUX cHcTeM | 43 2 - 2 39 Hnpusunyans
HBbIC 3a1laHUA
14-17 | TlonsTHe pHrCcKa U MIPOOIEMBI 42 1 1 1 39 WHauBHIYy b
YCTOMYUBOTO pa3BUTHs OOIIECTBA HBIE 3a/IaHuUs
[IpomexyTouHas arTecTanus 9 Ok3ameH
HUTOro 180 6 2 6 157




3.2. Conep:kanue 3aHATHI 110 BUIaM y4eOHOi1 padoThI
Tabnuna 6 — ConepkaHue TUCIUIUIUHbBI

No
/1

HaumenoBanue pasznena,
TEMBbI JUCIUIIUHBI

ConepxaHue 3aHATHSI

Codepotcanue 1eKyuoHH020 Kypca

CHCTEM Ha CTaINH
MIPOEKTUPOBAHMS

1 IIpo6meMb! Teopun HamexkHOCTH. OCHOBHBIC ITOHSTHS.

1.1 | BBenmenue Texanka nznenus. MccmenoBanue Kak mporecc 000CHOBAHUS
penieHnit. DKCEpUMEHTHPOBAHNE U MOJIETMPOBAHUE KaK
OCHOBHOM crioco0 monyyeHus: nHGopMauu ajasi 000CHOBaHUS
pelIeHUH.

1.2. | OCHOBHBIC MOJIOKECHHS. [Ipusnaku xknaccudukanmii n3aenuii. OCHOBHBIC pacCMaTpHUBacMbIe
Tunosele 3a1aun knacchl nzaenuit. [lpuzHaky knaccuuKanium CUCTEM.
uccaenoBanus HamexxkHocTH | OcobeHHOCTH 2B (HEKTHBHOCTH U HAACKHOCTH CIIOKHBIX

TEXHUYECKUX CUCTEM. THIIOBBIE MEPOTIPHUATHS IO OOECTIEYEHUIO
HaJe)KHOCTH. KOMIIEKCHBIN MOAX0A K YIPABICHHUIO HAJEKHOCTHIO
MalllHH.

1.3. | OcHoBHBIE MOHSITUS u | HagexHocTh 1 ee cocrapistomye. COCTOSIHUSI TEXHUYECKOTO

ompezieNieHNs HaIe)KHOCTH oOBekTa. JleexTsl, MOBpeXAeHMs, OTKa3bl. BpeMEeHHBIE TOHATHSI.
Texauueckoe 06cIykUBaHUE U PeMOHT. Pe3epBupoBanue.
HopMmupoBanue Haie)KHOCTH U 00ecTIeueHre, OnpeieIeHIe U
KOHTPOJIb HAIEKHOCTH.

1.4. | UcnbiTanus Ha HaAEKHOCTH. | be3oTkasznocts. JlonroBeunocts. COXpaHsIeMOCTb.

IloxazaTenu HaIeKHOCTH PemonTonpurogHocts. KoMiiekcHble OKa3aTeau HaJeKHOCTH.

2 MaTemMaTHdecKre OCHOBBI TEOPHUU HAJICKHOCTH

2.1. | Ciry4aiinbie COOBITHSI. XapaKkTepUCTUKH CITydaiiHBIX COOBITHIA. BEpOosSTHOCTH COOBITHS.
CrnyuaiiHble BETUYUHBI U 3aKOoHBI pacpeAeNeHHs JUCKPETHBIX CIIy4YaiHBIX BETUUYHH.
(GYHKUINY pacripeesieHHS. 3aKoHbI pacpeaeseHHs] HEMPEPhIBHBIX CITYYalHbIX BEIUYHH.

IIpenenbHbIe TEOPEMBI TEOPUH BEPOSITHOCTEN

2.2. | Cratuctuyeckuii anmapar OcHoBHble oHATHA. [lepBryHas 06paboTKa IKCIEPUMEHTAITEHOTO

OLICHKH HaJEKHOCTH Matepuana. [IpeaBapurenbHbIii BHIOOP BUIa BEPOSITHOCTHOTO
pacnpezeneHus. AHaIU3 OAHOPOAHOCTH UCXOAHOTO
craructuieckoromarepuana. OIeHKa napaMeTpoB pacIpeIeiIeHuUs.
[IpoBepka cornacusi 3KCIEPUMEHTAIBHOTO M TEOPETHIECKOTO
pacnpezenenuii. [10Toku coOBITHH, MX CBOWCTBA M KJIACCH(HKAIVSL.

2.3. | MaremaTtnueckne MOIeIIn OkcrnoHeHManbHas Moens. Pactipenenenne BeliOymna. ['amma-
TEOPUH HAJISKHOCTH pacnpenenenue. Hopmaneaoe pacnpeznenenue. [lyacconoBckuii

noTok. CTpyKTypHas MOJENb HaleKHOCTH crucTeM. biok cxema.
HepeBnst 0TKa30B. JlepeBbsi COOBITHH.

2.4. | BeposTHOCTHBIE MOJETH B Mopnenu Harpy3Ka-colpoTuBIeHHe. KBazucraTnueckue MOAeIu.
pacderax CUCTEM U Mopnenu KyMyIsaTHBHOTO THIA. MoJienn MapKOBCKOTO THITA.
KOHCTPYKIUH Mojienu myacCOHOBCKOT'O THUIIA.

3 HanexHOoCTh TEXHUYECKUX CUCTEM

3.1. | Meronsl pacueTa Cucrema ¢ mmocneI0BaTeNIbHBIM COeTMHEHNEM AJIeMeHTOB CHCTEMBI
CTPYKTYPHOU HaJIeKHOCTH C apaJUIENIbHBIM COEIMHEHUEM DIIEMEHTOB. MaxopuTapHbIE
CUCTEM cucrteMbl. MocTukoBbIe cucTeMbl. KOMOMHUpPOBAaHHBIE CUCTEMBI.

MHoroyHKIIHOHATBFHBIE CHCTEMbI. MeTOIbI TIOBBIIIEHUS
CTPYKTYPHOM HaJI€KHOCTH CUCTEM.

3.2. | HagexxHOCTh cuCTEM C Harpy:xennoe pesepBupoBanne. HenarpyxeHHoe pe3epBUpOBaHUE.
pe3epBUPOBAHUEM ObneruenHoe pesepBupoBanne. Ckosb3silee pe3epBUPOBAHUE.

3.3. | Hage:xxHOCTh TEXHUYECKHX 3ananue TpeOboBaHUl 1 BEIOOP HOMEHKIIATYPHI TTOKa3aTenei

HaaACXKHOCTH. MeTOHBI pacupeacji€Hrud HOpM HaJICKHOCTH.
[TokaszaTenu HanEKHOCTH IEMEHTA. PacyeT MpoeKTHOM
HaJEeKHOCTH CUCTEM. PacueTHbIE 3aBUCMMOCTH BEPOSITHOCTH
0e30TKa3HON PabOTHI MEXaHUYECKUX Y3JI0B MO 33JaHHBIM
KputepusM. Haje:xHOCTh W3enuii Ha dTarne pa3padoTKH MpH
BbIOOpE 3amacHbIX yacTel. Pacyer KoamuecTBeHHOTrO cocTaBa
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HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/n TEMBI JUCIHTIINHBI
3amacHbIX yacTeil. [IpuHIUITBI KOHCTPYUPOBAHUA,
o0ecreynBaloIne CO3JaHNE HAACKHBIX CHCTEM.

3.4. | UccnenoBanue HaaesxxHoctd | Llenu u Buabl ncnbiTannii. Opranuzanysi ¥ OCJIeA0BaTeIbHOCTD
W3AENHM 3Tane CO3JIaHUS CIIOKHBIX cucTeM. [IporpamMma 3KcriepuMeHTaIbHON
AKCIIEPUMEHTAIBHOM otpaboTku. KOHTpOIb ypOBHS OIEHKH BBHIITOIIHEHUS POTPAMMBI
oTpaboTKH 9KCIEPUMEHTANBHON 0TpaboTku. McciaenoBaTenbCKie UCTIBITAHUS

OTIBITHBIX 00pa3uoB. [InaHupoBanue ncciea0BaTeNbCKUX U
KOHTPOJIBHBIX UCTIBITAHUNA METOJOM (PUKCHPOBAHHOTO KOHTPOJIS.
IitannpoBaHUE UCTIBITAHUH.

4 [TousiTre prucka 1 mpobJaeMbl yCTOMYMBOTO Pa3BUTHs OOIIECTBA

4.1. | Maremarudeckoe Knaccudukanus puckos O01as xapakTeprcTHKa pUCKa.
OmnpejieICHUE pUCKa. NuaauBuyanbHbIN U KOJUIEKTUBHBIN pUCKU. [loTeHIIMANbHBIN

TEPPUTOPHUAIILHBIN U COLUATBHBIA PUCKU. DKOJIOTHYECKUN PUCK.
4.2. | CTpyKTypa TEXHOT€HHOT'O [Ipobnemsl TexHOTeHHOM Oe3onacHocTH. Knaccudukanus u
pHCKa. HOMEHKJIaTypa MOTEHIIHAIHHO OMACHBIX OOBEKTOB U TEXHOJIOTHIA.
[IpuponHO-TeXHOTeHHBIE PUCKH. OMACHOCTH, MTOCIEA0BATEIEHOCTH
COOBITHIA, ICXOABI aBapuii 1 UX nocneAcTBus. CTpyKTypa MoJTHOro
yuiep0a Kak MoCIeCTBUS aBapHii Ha TEXHUIECKUX 00BEKTaX.
OO0mas CTPyKTypa aHaJIM3a TEXHOT€HHOTO PHUCKA.
4.3. | MeTtonpl aHanm3a [InanupoBanwe u opranu3anus pador. aeHTudukanms

TEXHOI'CHHOI'O pHCKa

onacHocTel. XapakTepuCTHKa METOIOB prcka. PazpaboTka
PEKOMEHAIMI 0 YMEHBIIEHUIO PUCKa. MeToabl POBEeICHHS
aHanm3a pucka. TpeboBaHUSI K 0(OPMIICHHUIO PE3yJIFTATOB aHAIH3a
pHCKa.

Codepotcanue npaxmu4eckux 3anHamuil

1. [Tpo6iems! Teopun HagexkHOocTH. OCHOBHBIC IOHSATHSI.
1.1 | Beenenue OnpeneneHne KOIUYECTBEHHBIX XapaKTEPUCTUK HAZEKHOCTH 110
CTaTUCTUYECKUM JIAaHHBIM 00 OTKa3axX W3IeIHsl.

1.2 | OcHOBHBIE TIOJOKEHUSL. AHaIUTHYECKOE OTIpe/ie]IeHNEe KOINYECTBEHHBIX XapaKTePUCTHK
Tunosele 3a1a4un HaJEKHOCTH U3JENNS
WCCJIEIOBAHNUS HAIEKHOCTH

1.3 | OcHoBHbie  moHsTHs ~ u | OnpeneneHue HAIEKHOCTH CUCTEMBI C TTOCIIEIOBATENBHBIM
onpeziesieHHs] HaIe)KHOCTH COEIMHEHHEM DJIEMEHTOB

1.4 | McnbiTanus Ha HAaOEKHOCTH. | PacueT HaieXHOCTH CHCTEMBI C IIOCTOSIHHBIM PE3€pPBUPOBAHHEM
IlokazaTenu HaIeKHOCTH

2 MatemaTrndecKkie OCHOBBI TEOPUH HAIKHOCTH

2.1 | CnyuaiiHble COOBITHSL. OreHka prcka BO3HUKHOBEHHS YPE3BBIYAMHBIX CUTYAIMH, BPeIHbBIX
Cry4aliHble BEJIMYUHBI U 1 HEX)KETIaTeIbHBIX SIBICHUI
(GYHKUUH pacripeeseHHs.

2.2 | Craructuyeckuii amnmapar IIporuozupoBaHue UHTEHCUBHOCTH OTKA30B TEXHUYECKOU CHCTEMBI
OIIEHKH HaJIe)KHOCTHU

2.3 | Maremaruueckue MOJIeNIn AHanu3 HaJIe)KHOCTH CUCTEMBI C ITOMOIIIBIO METOMKH «JlepeBo
TEOPUH HAJISKHOCTH HEUCHPAaBHOCTEN»

2.4 | BeposTHOCTHBIC MOJCIHU B AHanu3 HaJe)KHOCTH CUCTEMBI C TTOMOIIBI0 METOINKH «JlepeBo
pacyeTrax CUCTEM U COOBITHIN
KOHCTPYKIM

3 Hane)xHOCTh TEXHHYECKUX CHCTEM

3.1 | Merojsl pacueTa AHann3 HaAEeKHOCTH CUCTEMBI C ITIOMOIIBI0 METOANKH «AHAIN3
CTPYKTYPHOU HaJIEKHOCTH BHJIOB U NIOCJIEJCTBUI OTKa30B»
CUCTEM

3.2 | HagexxHOCTB cuCTeM C AHanu3 HaJIe)KHOCTH U TEXHOTEHHOT'O PUCKA TEXHOJIOTHYECKUX
pe3epBUpPOBaHIEM MIPOLIECCOB C TIOMOIIBI0 METOJUKH «AHAIHN3 HAJEKHOCTH

4eJI0BEYECKOTo (hakTopar
3.3 | Hage:kHOCTh TEXHUYECKUX AHanu3 HaIe)KHOCTH U TEXHOTEHHOT'0 PHCKA TEXHOJIOTUYECKUX




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/n TEMBI JUCIHTIINHBI
CHCTEM Ha CTaTui MIPOIIECCOB C TIOMOIIBI0 METOUKHU «IIATH IOYEMY)
MPOEKTUPOBAHUS

3.4 | UccnenmoBanue HAACKHOCTH | AHaIW3 HAJIEKHOCTH C TIOMOIIBIO JUarpaMm
U3JEuH dTamne
3KCIIEPUMEHTAbHON
OTpabOTKH

4 [onsiTue prucka U NpoOIEMBbl YCTOHYUBOTO Pa3BUTHUS OOIIECTBA

4.1. | MaremMaTtnueckoe OmpeneneHre KOMMYSCTBEHHOHN OIIEHKN TEXHOTCHHOTO PHCKa
OTIpEICTICHIE PHCKA.

4.2. | CTpyKTypa TEXHOTCHHOTO Jloruko-rpaduyeckuii MeTO/ aHATN3a HAICKHOCTH U PUCKA
pHCKa.

4.3. | Meronpl aHanm3a OreHka prcKa IPOMBITIIEHHBIX MTPEAIPUSITHN

TEXHOI'CHHOI'O pHCKa

Codeporcanue 1a60pamopHbIx 3aHAMuUll

1. [Tpobaembl Teopun Hage:KHOCTH. OCHOBHBIE OHSITHSL.

1.1 | OcHOBHBIE OJOKEHHUS. HUccnenoBanre HaJe:)KHOCTH TEXHUUECKUX CHCTEM C TIOMOIIBIO
Tunossle 3axauu 3JIEMEHTOB TEOPHUU BEPOSITHOCTEN
WCCIIeIOBAaHMUS HAJISKHOCTH

1.2 | OcHoBHbie  moHsATHsE U | [locTpoeHue n pacueT CTPYKTYPHBIX CXeM HaJeKHOCTH CIIOKHBIX
olpeiesIeHNsI HaIeKHOCTU CHCTEM

2 MareMaTHuecKre OCHOBBI TEOPUU HAJEKHOCTH

2.1 | Maremaruieckue MOJIeIn HUccnenoBanre npuMeHEHHs 3aKOHOB paclpe/ielieHHs 0TKa30B
TEOPHH HaJIS)KHOCTH

2.2 | BeposTHOCTHBIE MOAETH B AHanm3 nokasareneil 0e30MacHOCTH CHCTEMBI «UeI0OBEK-MallIHA-
pacueTax CUCTEM H cpena»
KOHCTPYKLUI

3 Hanie:)xHOCTh TEXHHYECKHX CUCTEM

3.1 | Meronasl pacuera Pacuer xapakTepuCTUK U3AEINI BOCCTAHABINBAEMBIX U
CTPYKTYPHOH HaJ€KHOCTH HEBOCCTAHABJIMBAEMbBIX TEXHUUECKUX CUCTEM
CUCTEM

3.2 | HagexxHOCTh cUCTEM C O1ieHKa U KOHTPOJIb HA/ICXKHOCTH TEXHHYECKUX YCTPOMCTB
pe3epBUPOBAHKUEM

3.3 | Hage:xxHOCTh TEXHUYECKUX Pacuer konMyecTBEHHBIX MOKa3aTee Hale)KHOCTH
CUCTEM Ha CTaJ1H BOCCTaHABIUBAECMBIX O0BEKTOB

3.4 | mpoeKkTupoBaHHS Pacuer nokazareneil HaJIe)KHOCTH HEBOCCTAHABIMBAEMOMN CUCTEMBI

C TMOCTOSIHHBIMU BO BPEMEHH MHTEHCHBHOCTSIMH OTKa30B
JJIEMEHTOB
4 [TonsiTre prcka 1 MpobIeMbl yCTOMYMBOTO Pa3BUTHs O0IIECTBA
4.1 | Metoapl aHanM3a OrnpeneneHre OIeHKH TEXHOTEHHOTO PUCKa

TEXHOI'CHHOI'O pHCKa

HpOMe)KyTOLIHaH aTTCCTAIINA —OK3aMCH
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4 TlopsimoOK OLEHMBAHUSL YyCIeBAeMOCTH M CcHOPMHPOBAHHOCTH

KOMHeTEHHHﬁ oﬁyqammerocsl B TeKymeﬁ u HpOMe)l(yTOqHOﬁ aTTeCTalluu.
JIJIs TIOTIOKUTENBHON OICHKHU IO PEe3yJIbTaTaM OCBOCHHS AMCIMILTUHBI 00ydYaromeMycst
HEOOXOJUMO BBIMIOJHUTh BCE YCTAHOBJICHHBIE BHJbI y4eOHOU paboThl. OneHKa pe3yibTaToB

paboThl oOyyarorierocst B 0amiax (1Mo BuaaM) mpuBeeHa B Tadymie 7.

Tab6auia

7

bannbHO-peTUHTOBAs

obyuarontuxcs o suaam(bPC)

OLCHKa pPE3yJIbTaTOB

y4eOHOH  PabOThI

VYueOHas padora |Cymma  |Bunsl u pe3ynabraTsl OrieHKa B aTTECTAIMU Bamer
(BuBI) O6amoB  |y4eOHOI paboThI

Cemectp 2

Texymias yuebnas |60 WnnuBuayansHbe 3a oaqHO MHAMBHUIYAJIbHOE 3a1aHUE OT S

pabota B cemecTpe 3amaHus (OTIET O ao: 30- 54
(ITocemenue BBITTOJITHEHU T 5 6ayutoB (BhIONTHEHO 51 - 65% 3amanmuii)

3aHATHHI 1O MHJVMBUIYaJIbHOTO 7 6ana (BBITIOJHEHO 66 - 85% 3amaHui)
pacmucanuio u 3aganwns) (6 pador) 9 6aioB (BemmomHEeHO 86 - 100% 3amaHwMiT)
BBITTOJIHEHNE Pa6ota Ha npakTrueckoM |3a omxHo 3aHaTHE OT 0,5 10 1: 8,5-17
3aJlaHuH) 3aHatu (17 3aHATHIN) 0,5 6an10B (BeIMOIHEHO 51 - 65% 3ananuii)

0,7 6anna (BeimoaHEHO 66 - 85% 3ananuii)
1 6ann (BemonHeHo 86 - 100% 3ananuit)

Pabota Ha mabopaToprHOM 4,5-9

3aHATHU (9 3aHATHI)

3a ogno 3ansaTue ot 0,5 10 1:

0,5 6anuoB (BemostHEHO 51 - 65% 3amaHwii)
0,7 6anna (BeImosiHEHO 66 - 85% 3amaHwMit)
1 6ana (BemonaeHO 86 - 100% 3ananmii)

Hroro no Tekymeii paGore B cemecTpe 43 -80
IMpomexyrtounas |40 Teopetuueckuii Bonpoc |5 6ajJia (moporoBoe 3Ha4eHUE) 5-10
aTTecTanus 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
(sx3amen) Teoperudeckuii Bompoc |5 6asia (IOporoBoe 3HaAUYCHIUE) 5-10
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
Pemenue 3anaum 1. 5 6ansa (moporoBoe 3HaUEHNUE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAUCHHUE)
Pemenue 3anaun 2. 5 6ans10B (MOporoBOE 3HAUEHUE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHOIi aTTecTAlMU B ceMecTpe (IK3aMeHy) 20-4006.

CyMMapHasi oneHKa N0 JUCIHILUINHE B ceMecTpe:
51-100 6.

CyMMa 0aJutoB TeKyIeH U MPOMEXYTOUHOH aTTeCTALH

SMarepuajbHO-TeXHHYECKOEe, NMPOrpaMMHOe U Y4eOHO-MeTOan4YecKoe
o0ecneyeHne TUCHUIINHBI.

5.1 YueOHnas iureparypa

OcHnognas yuebnas aumepamypa

1. T'ycekoB, A. B. Hafge:xHOCTh TEXHMUYECKUX CHUCTEM U TEXHOTEHHBIH puck / ['yChKOB
A.B., Munesckuii K.E. - Hosocubupck :HI'TY, 2012. - 427 c.: ISBN. - URL:
https://znanium.com/catalog/product/558704. — TekcT : 3IeKTPOHHBIIA.

2. KpasuoBa, M. B. HageXHOCTh TEXHMYECKMX CHCTEM M T€XHOTEHHBIH PHUCK : y4eOHO-
Meroandeckoe mocodue / M. B. KpasnoBa. — Tomesartu : TI'Y, 2011. — 236 ¢.— Jlansp :
3IIeKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/139928. — Tekcr :
AIEKTPOHHBIMN.
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Jlononnumenvhas yuebnas rnumepamypa

1. PesnukoBa, 1. B. Hafie:)KHOCTh TEXHHUYECKUX CUCTEM M TEXHOTCHHBIN PUCK : Y4eOHO-
MmeToguueckoe mocodue / 1. B. Pesunkosa. — Tompartu : TT'Y, 2018. — 165 ¢. — ISBN 978-5-

8259-1224-0. - Jlanb 3JICKTPOHHO-OMOIMOTEYHAS
https://e.lanbook.com/book/139930. — — TeKCT : 3IeKTPOHHBII.

CHUCTCMaA.

URL:

2. Paxumosa, H. H. Hage)XxHOCTh TEXHUYECKUX CHUCTEM M TEXHOTECHHBIN PUCK : yuyeOHOE
nocobue / H. H. PaxumoBa. — OpenOypr : OI'Y, 2017. — 277 c. — ISBN 978-5-7410-1959-
7. — Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/110628.

— TexkcT : 351eKTpOHHBIN.

5.2
AUCIUILINHDI.

MarepuajbHO-TEXHHYECKOEe W  NPOrpaMMHOeE

o0ecreuenue

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE NTPoBosATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

501 KomnbloTepHblii Kiaacc. YueOHas ayauTopus 1 TpoBedeHus 3aHstuil | 654079,

(MynbTUMEIITHAS ): Kemeposckas

- JIEKIIMOHHOIO THIIA, 00J1aCTh, I.

- 3aHATHHA CEMUHAPCKOro (MPaKTUYECKOI0) THIIA, HoBokys3Heuk,

- 3aHATHH J1aOOPAaTOPHOTO TUIIA; p-KT

- JUISl TPYNIIOBBIX U MHIUBHUTYaJbHBIX KOHCYIbTAIMH, Mertannypros,

- TEKYIIEeTO KOHTPOJIS ¥ IPOMEXYTOYHOH aTTecTannum/ o 19

CrneuuanuzupoBanHas (ydyeOHasi) MeOesb: [0cka MenoBas, Kadeapa, CTOJbI

KOMITBIOTEPHBIC, CTYITbS

OOopynoBaHue [Jisi Tpe3eHTAlMM  Y4YeOHOro  MaTepuHana:  KOMIIBIOTEp

IpenojaBartesns, 3KpaH, IPOEeKTOp;

Oo6opynoBanue: 17 KOMIBIOTEPOB

Hcnoanzyemoe NMpPOrpaMMHoOe ob0ecrieueHue: MS Windows

(MicrosoftlmaginePremium 3 year no cyonuieHsunonaomy norosopy Ne 1212/KMP ot

12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomno pacmpoctpansiemoe I110),

FoxitReader (cBoOGogno pacnpocrpansiemoe [10), Firefox 14 (cBobomHO

pacpocTpaHsieMoe [10), Annexc.bpaysep (oTeuecTBeHHOE CBOOOZHO

pacupoctpansemoe [10), MathCad (JIutiensust Ne9A1487712), Microsoft SQL Server

2008 (MicrosoftimaginePremium 3 year mo CyOJUIEH3MOHHOMY JOTOBOpYy No

1212/KMP ot 12.12.2018 1. mo 12.12.2021 1.),

HNuaTtepHer ¢ o0ecnieyenuemM gocryna 8 JUOC

106 ITomemnienne AJist CAMOCTOATENBHON paOOTHI 00YYAIOIITIXCSI. 654041,

Crenmanu3upoBanHas (yaeOHas) MeOelb: CTOJBI, CTYJIbS, TOCKA MEJIOBas. KemepoBckas

OO6opynoBaHue: CTAlMOHAPHOE - KOMITBIOTEPHI (4 TIIT. ). 00J1acTh -

HUcnons3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftlmaginePremium | Kys0acc,

3 year o cyonuieH3nonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. 1o 12.12.2021 | HoBoky3Henk

r.), LibreOffice (cBoboanO pacnpoctpansemoe [10). Ui TOpOJICKON

UnTtepner ¢ obecnieuennem goctyna B SUOC. OKpYT, r.
HoBoky3Helk,
yIL

Kysnenona, 1.
6
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5.3  CoBpemeHHbIE

npogeccuoHaIbLHbIE

l/IH(l)OpMaHl/IOHH])Ie ClIpaBOYHbBIC CUCTEMBI.

1. Huadopmaunonnas cucrema «OOIIEPOCCHICKUNA MAaTEMATUYECKHHA HOPTAI»,pPEeKUM
nocryma :http://www.mathnet.ru/

0a3bl

JaHHBIX H

2. VHbopMaIlMoOHHAs CHCTEMa«DKCIIOHEHTa» - IIEHTP WH)KEHEPHBIX TEXHOJIOTHUH MU

MOJICTTMPOBAHUS, PEXKHUM JIocTyTa :http://www.exponenta.ru

3. basa mannbix Science Direct (6osee 1500 xypuanos usgarenbcrBa Elsevier, cpeau
HUX M3JIaHKs TI0 MaTeMaTHKe U MH(POPMATHKE),pexxuM octyna :https://www.sciencedirect.com
4. Wudopmannonnas cucrema «EmuHOe OKHO jgocTynma K - MH(OPMAIMOHHBIM

pecypcamy» http://window.edu.ru/catalog/

5. bas3bl JaHHBIX W aAHAIMTHYECKHE MNyOIMKAlMd Ha Moprajge «YHUBEPCHUTETCKAs
uHdopMmarronHas cucrema Poccusi», pexxum goctymna: https://uisrussia.msu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabnuna 8 - TeMbl MHCEMEHHBIX YIEOHBIX paboT

Paznen Tembl [TuceMeHHbIC PabOTHI
[IpobGnemsl Teopuu HccnenoBanne HaAEKHOCTH TEXHUISCKUX CHCTEM C IIOMOIIBIO Ot4eT o
HaJIC)KHOCTH. 3JIEMEHTOB TEOPUH BEPOSITHOCTEMN WHIUBUAYAIbHOMY
OCHOBHBIE ITOHATHSL. 3agaHuio Nel
[TocTpoenue u pacyeT CTPYKTYPHBIX CXEM HaIeKHOCTH Ot4eT o
CIIOKHBIX CHCTEM WHIUBUAYAIbHOMY
3agaHu0 Ne2
MareMmarnueckue HccnenoBanune npuMeHeHHs 3aKOHOB pacTpe/IeNIeHUs] OTKa30B Ortuert 1o
OCHOBBI TEOPUHU VHIUBUAYTBHOMY
HaJIC)KHOCTH 3aganuio Ne3
AHanu3 nokasarteliei 6€30MacHOCTH CUCTEMBI «UEIOBEK- Ortuert 1o
MallHa-Cpeia» VHIUBUAYTBHOMY
3agaHuio Ned
Hanexuocts Pacuer xapakTepUCTHK U3/1€JIM BOCCTaHABINBAEMbIX U Oryer o
TEXHUYECKHX CUCTEM HEBOCCTAHABJIMBAEMBIX TEXHUUECKUX CUCTEM WHIVUBUAYTBHOMY
3agaHuio Ne5
OueHka U KOHTPOJIb HaIE)KHOCTH TEXHUUYECKUX YCTPOHCTB OtueT o
WHIUBUAYAIbHOMY
3agaHuo Neb
Pacuer kom4ecTBEeHHBIX HOKa3aTelIe HaACKHOCTH OtueT o
BOCCTaHABIIMBAEMbIX 0OBEKTOB WHIUBUAYAIBHOMY
3agaHuio Ne7
Pacuer nmokasaTeseii HaIe)KHOCTH HEBOCCTAHABINBACMOM OtueT 1o
CHUCTEMBI C TIOCTOSIHHBIMU BO BPEMEHU HHTCHCUBHOCTSIMHU VHIUBUAYTBHOMY
OTKAa30B 3JICMEHTOB 3agaHui0 Ne§
Meronbl aHanu3a OmnpezneneHne OLEHKH TEXHOTEHHOTO PUCKa OTuer 1o
TEXHOTEHHOT'O PUCKa VHIUBUAYTBHOMY

3amannio Ne9

6.2. IlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJI NMPOMEKYTOUYHOI

arTrecralmmum

Pazoen 1. Ilpobremvr meopuu nadexcrnocmu. OCHOBHbLE NOHAMUSL.

Tema 1.1 BBenenue

IIpumepnvie meopemuueckue 80npocsi
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CoNoOR~WNE

1.

UYTo MOHMMAIOT TIOJT TS PMUHOM «TEXHHUKA?
UTo NOHUMAIOT O TEPMUHOM «HU3JIEIIUE»?
Uto Takoe KOMIUIEKC (KOMIUIEKT)?
PackpoiiTe TEpMUH «CHCTEMAY.
YUTO MOHMMAIOT MO/JT AIIEMEHTOM CUCTEMBbI?
Yrto 0603HaUaeT TEPMUH «HUCCIIETOBAHUEN?
Kakumu cBoiictBamu o0aaaer cucrema?
Yro Takoe 3¢ pexTHBHOCTH?
Urto Takoe crparterus?
IIpumepnvie npaxmuueckue 3a0aHus

Ha wucnbeitanue O6puto moctaBieHo 1000 omHoTumHbBIX jgamn. 3a mepbie 3000 4

otkazaio 80 ymamm, a 3a uaTepBan 3000...4000 u otkazaino eme 50 namn. Tpedyercs onpenenuts
BEPOSATHOCTH O€30TKa3HOM paboThl U BeposATHOCTH 0TKa3a 3a 3000 u 4000 4 paboThl. Berancauts
MJIOTHOCTh M MHTEHCUBHOCTH OTKA30B 3JIEKTPOHHBIX JiaMIl B npomexxyTke Bpemenu 3000...4000

q.
Tewma 1.2. OcHOBHBIE 1OJI0KEHUSI. TUIIOBBIE 33/1a4l UCCIIEIOBAHUS HAJIEKHOCTH
IIpumepnvie meopemuueckue 80npocwl
1. KaxoBsl npuunHbI IPoOIEMbI HAIEHKHOCTH?
2. UYto sBnsieTcs 1enbio KiaccuuKaluy u3aenuii?
3. Tlo kakuM mpU3HAKAM KIACCUDUIUPYIOT U3ACTHS?
4. Kakue CymecTBYIOT KlIacChl H3Aenuii?
5. Ilo xakuM npu3HaKam KJIACCU(PUUIUPYIOT CUCTEMBI?
6. IlpuBenuTe mpuMepbl HEKOTOPHIX KIACCOB CHCTEM.
7. C xako# 1IeJIb0 MPOBOJAT CUCTEMHBIE UCCIIEI0OBAHUSA?
8. Kaxk knaccudunupyrorcs no obmactu 1eicTBUS (HaKTOPhI BIUAIOIINE HA HAJIE)KHOCTh?
9. PacckaxuTre 0 KOHCTPYKTHBHBIX (DaKTOpax, ONMPeAeSIONX HAJC)KHOCTh CHUCTEM.
10. Kaxkue Texnomoruyeckue GpakTopbl 00eceynBalOT HAACKHOCTb CUCTEM?
11. Jlaiite xmaccupuUKAIMIO IKCILTyaTallMOHHBIX (DaKTOPOB, BIMSIONINX HA HAJIEKHOCTh
00BEKTOB.
12. HazoBuTe HECKOJIBKO BHIOB MPEAYIPEAUTEITHHBIX MEPOTIPUSTHH.
13. Ha3oBuTe HECKOJIBKO BUOB KOHTPOJIbHBIX MEPOTIPUATHH.
14. HazoBuTe HECKOJBKO BHIOB 3AIIIUTHBIX MEPOIIPUSTUH.
15. Yro Takoe »KU3HEHHBIH UK MAIIUHbI?
16. Kaxwne craauu BXOOAT B )KU3HEHHBINA [IUKII?
IIpumepnvie npaxmuueckue 3a0aHus
1. B TeueHue HEKOTOPOro MepUOJia BPEMEHU MPOU3BOIMIOCH HAOIIOAEHHE 3a paboTon

paﬂHOHOKaHHOHHOﬁ CTaHIIHH. 3a Bech nepuon Ha6HKHwHHH OBLIO 3apCruCTpupoOBaAHO 30

OTKa30B.

Jlo Hauana HaOmoaeHHs CTaHIMs mpopaborana 358 Y, K KOHIy HaOJIOJACHUS

HapaboTKa cTaHIMK cocTaBuia 1433 4. TpebyeTcs onpeaenuTb CpeIHIO HapaboTKy Ha OTKa3.

©CoNoR~wWNE

Tema 1.3. OCHOBHBIE MOHATHUS U ONIPEAECIEHUS HAIE)KHOCTH
Ilpumepnvie meopemuueckue 60npocul

JatiTe onpesnieneHne MOHITHIO «HAIEKHOCTh TEXHUYECKOTO O0BEKTAY.

N3 KxaKHUX COCTaBIISIOIINX COCTOUT CBOMCTBO «HAAEKHOCTh TEXHHUECKOTO 00BhEKTa»?
Yr1o Takoe 0€30TKa3HOCTE U IOJITOBEYHOCTH 00BeKTa?

B uewm 3akiouaeTcst CBOWCTBO «PEMOHTOMPUTOTHOCTEY?

UYrto Takoe coxXpaHsIeMOCTh 00bEeKTa?

Yto Takoe 0e30MmacHOCTh 00bEKTa?

YTO NOHUMAIOT MOJI TEPMUHOM «KHUBYUECTh)?

UYrto Takoe MCIpaBHOE/HEUCIIPABHOE COCTOSTHIE 00beKTa?

Yro Ha3bpIBalOT pabOTOCIOCOOHBIM/HEPAOOTOCTIOCOOHBIM COCTOSIHUEM 00BEKTa?
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10. UYro Ha3bIBArOT MpeeNIbHBIM COCTOSIHUEM O0BEKTa H UTO SIBJIIETCS €r0 KpUTepUeM?

11. Yro Takoe 0TKa3, MOJIHBIA OTKA3, YACTHYHLIN OTKa3?

12. Yem oTKa3 OTJIMYACTCS OT MOBPEKICHUS?

13. Yro sBaseTcst KpuTepueM OTKasza, IPUUYMHOM U MOCIEACTBUSIMH OTKa3a?

14. Yto Takoe pecypcHBIH OTKa3, HE3aBHCUMBIIi/3aBUCUMBIN OTKa3?

15. Yto Takoe sIBHBII OTKa3, CKPBITHIA OTKa3?

16. Yto siBNsieTcs BaXKHEHIIMM MPU3HAKOM KJIACCH(PHUKALIUN OTKAa30B?

17. Yro Takoe kaTacTpopuUecKuil 0TKa3, HE KaTaCTpohUUIECKHil oTKa3?

18. Yewm oTimyaroTcs APYT OT Ipyra BHE3AIHBIN U MOCTENICHHBI OTKA3b1?

19. Yro Takoe cOO¥ U UTO SIBISETCS €r0 OTIMYUTEIHHBIM TPU3HAKOM?

20. Yro Takoe mepeMexarouiniics oTkas?

21. YTto Takoe KOHCTPYKTUBHBIN OTKa3, MPOU3BOJACTBEHHBIN OTKa3, HKCILUTYaTaIl[MOHHBIH
oTkasz?

22. Yto Takoe aedekt ooObeKTa’?

23. Uem oTiiuaeTcs IEpeBO OTKA30B OT JepeBa COOBITHIA?

24. PackpoiiTe MOHATHE «HApaOOTKay.

25. Yto Takoe HapabOTKa 0 OTKa3a U HapabOTKa MEXITy OTKa3aMu?

26. Yto Takoe pecypc B CpOK CIyKObI?

27. Yto Takoe BpeMs BOCCTAHOBIICHUS M CPOK COXpaHsAeMOCTH 00beKTa?

28. UTto Takoe OCTaTOYHBIN pecypc U Ha3HAUYEHHBII pecypc?

29. Yro Takoe Ha3HAYEHHBIN CPOK CITYKObI M HA3HAYEHHBIN CPOK XPAHEHUS ?

30. Yrto moHUMAIOT MO TEXHUYECKUM OOCITYKUBAHUEM?

31. Yto Takoe BOCCTAaHOBJICHUE, PEMOHT?

32. Yto nmoHUMAIOT IO 00CTYKHBAEMBIM/HEOOCTY)KUBAEMBIM 00BEKTOM?

33. Uro moHMMAIOT 10 BOCCTaHABIMBAEMbIM/HEBOCCTAHABINBAEMBIM 00BEKTOM?

34. Yto moHUMAIOT IO PEMOHTHPYEMBIM/HEPEMOHTUPYEMBIM 0OBEKTOM?

35. JlaiiTe onpenenecHUE MOHATUSIM «PE3EPBUPOBAHUELY, «PE3CPBY.

36. UTo Takoe OCHOBHOM 3JIEMEHT, pe3epBUPYEMBIil 2JIEMEHT, PE3CPBHBIN dIIEMEHT?

37. Uto Takoe KpaTHOCTh pe3epBa U TyoIupoBaHue?

38. Uto Takoe HarpyKeHHBIN pe3epB, 00JIErYeHHBIN pe3epB, HEHATPY>KEHHBIH pe3epB?

39. Uto mMOHMMAFOT 10| OOIIUM PEe3ePBUPOBAHUEM, PA3/ICIIbHBIM pe3epBUPOBAHIEM ?

40. YTo mOHMMAIOT MOJ MOCTOSHHBIM PE3epPBUPOBAHUEM, PE3EPBUPOBAHUEM 3aMEIIICHUEM,
CKOJIB3SIIINM PE3ePBUPOBAHUEM?

41. Yto Takoe pe3epBUPOBAHKE C BOCCTAHOBJICHHUEM, PE3epBUpPOBaHHE 0e3
BOCCTAHOBJICHUSI?

42. YTo MOHUMAIOT MOJ HOPMUPOBAHHEM HAJIC)KHOCTH U YTO TaKOE HOPMUPYEMBIi
[I0Ka3aTelb HAIEKHOCTH?

43. Kakwue CymecTByIOT METObI ONPEACTICHUS HaIeKHOCTH?

IIpumepnvie npakmuueckue 3a0anus

1. 3a wabmromaemblii Mepuoj SKCIUTyaTalldd B ammaparype Obuto 3aduMKCHpOBaHO 6
0TKa30B. Bpemst BOCCTaHOBIIEHUSI COCTABUIIO:

tl = 12 mun, t2- 23 muH, t3 = 15 MmuH,

t4 = 9 mun, t5 = 17 muHn, t6 = 28 MuH.

TpeOyercst onpeeNuTh CpeIHee BpeMsT BOCCTAHOBIICHUS amapaTyphbl.

Tema 1.4. UcnelTanus Ha HageXHOCTh. Iloka3aTenn HaaeKHOCTH
Ipumepnvie meopemuueckue 60npocsl
1. Yrto MOHHUMAIOT IO UCIBITAHUEM I1a HAAEKHOCTh, YTO TAKOE IIJIaH MCIBITAHUN Ha
HaJIEKHOCTD?
2. Kaxkue cymecTBYIOT BU/IbI HCTIBITAHUA HAa HAAEKHOCTD?
3.  Uro HaA3BIBAIOT MOKA3aTESIMU HAIEKHOCTH?
4. Ha3zoBure nokasareinn 0€30TKa3HOCTH 0OBEKTOB.
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5. Maiite onpeneneHne BEpOATHOCTH 0€30TKa3HOM paboTHI.

6. Ilepeuncaute KpUTEPUH JOJTOBEYHOCTH.

7. OOBsicHUTE Pa3HUIY MEXIY AMHUYHBIMU U KOMIUIEKCHBIMH MOKa3aTeIsIMU
HAJIe)KHOCTH OOBEKTOB.

8. Uro takoe KO3 PHUIHUEHT TOTOBHOCTH, KOAPPHUIUEHT ONepaTUBHON TOTOBHOCTH?

9. Uro Takoe k03(hPUIMEHT TEXHUYECKOTO UCIIOJIB30BAHUS U YTO OH XapaKTepu3yer?

10. Yro Takoe k03 (HUIMEHT MIIAHUPYEMOTO IPUMEHEHHSI?

11. Yto takoe k03 dunmueHT coxpaneHus 3PGHEKTUBHOCTH M YTO OH XapaKTEPU3yeT?

Ilpumepnvie npakmuyeckue 3a0anusl

2. Bpems paboTbl 3meMeHTa A0 OTKa3a MOAYMHEHO SKCIOHEHIMAJIHHOMY 3aKOHY
pacnpenenenus ¢ mapamerpom A = 2,5-10-5 1/gac. TpeOyeTcss BBHIUMCINUTD KOJUYECTBEHHBIC
XapaKTePUCTHKU HAJISKHOCTH dJIeMeHTa: p(t) — BEpPOATHOCTh OE30TKA3HOUN pabOTHI H3ACTUs HA
uHTepBaie BpemMenu ot 0 10 t; q{t) — BepOATHOCTb OTKa3a U3/eNusl Ha UHTepBasie BpeMeHu ot ()

no t; f(t) — wacrora 0TKa30B W3/ENUs WIM IUIOTHOCTh BEPOSITHOCTH BPEMEHHU OE30TKa3HOM
pabotel T; mt — cpemnee Bpemst 6e30TKa3HOM paboThl n3aenus st t = 1000 yac.
3.

Pasoen 2. Mamemamuueckue ocHobl meopuu HaA0eICHOCmU
Tema 2.1. Ciayuaiinble coObiTus. CityyaiiHble BETUUUHBI M QYHKIIUH paclpeesIeHusl.
IIpumepnvie meopemuyecKkue 60npocol

UTo Ha3BIBAIOT CIYyYaHBIM COOBITHEM?
YTo Ha3bIBAIOT JJOCTOBEPHBIM COOBITHEM, HEBO3MOKHBIM COOBITHEM?
UTO NOHMMAIOT 1101 COBMECTHBIMU (HECOBMECTHBIMHU ) COOBITUSAMU ?
YTo MOHUMAIOT MO 3aBUCUMBIMU (HE3aBUCUMBIMH) COOBITUAMU?
Urto Ha3bIBAIOT MOJIHON IPyNION COOBITUI?
YTo Ha3bIBAIOT CyMMOM COOBITUHM MPOU3BEIEHUEM COOBITHI?
Uto Takoe BEepOATHOCTH COOBITHS?
8. Uro Ha3pIBalOT Cily4aifHOU (CTOXaCTUYECKOM) BETUUYNHON, 1E€TEPMUHUPOBAHHOM
BEJTMYUHOMN ?
9. Yro Takoe qUCKpeTHas Cly4aiiHas BeIUYMHA, HENpEepbIBHAs CIydaiiHas BeJIMUMHA,
CMeIllaHHas Cily4aiiHas BeTu4uHa?
10. Yro xapakTepusyeT OMHOMHUAIBHOE paclpeesieHue JUCKPETHON CityuaitHOM
BEITUYUHBI?
11. Yro onuceiBaet pacnpeaenenue Ilyaccona?
12. Yro onmceiBaet pacnpenenenue [lackans, reoMmerpudeckoe pacrnpeaeneHne?
13. Jlns yero Mcmosnb3yeTcs THIepreoMeTpuiecKkoe pacrpeienenme?
14. Yro xapakTepusyer paBHOMEPHOE paclpeielIeHIe HEPEPbIBHON CiIyyaitHON
BEJIMYNHBI?
15. Yto xapakTepu3yeT IKCIOHEHIHATbHOE (ITOKa3aTeIbHOE) pacipeeieHue?
16. Yro onuceiBaeT HOpMaIbHOE pactipenenenue (pacnpenenenue ['aycca)?
17. Yro onuceiBaet pacnpenenenue Beitbymia, ramma-pacnpeneneHue?
18. Kakue BbI 3Ha€TE XapaKTEPUCTUKH CITyYalHBIX BETHUUH?
19. TlepeuncnuTe OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTH.
IIpumepHule npakmuyeckue 3a0aHUs

1. TlpoBoamioch HaOmOIEHHE 32 PAOOTOM TPEX SK3EMILIIPOB OJHOTUITHON anmapaTyphl.
3a nepuo]1 Habo1eHUs OBLIO 3aUKCHPOBAHO IO MEPBOMY IK3EMILISPY armaparypsl 5 OTKa30B,
no BTopomy u TperbeMy 10 u 4 oTka30B cooTBeTcTBeHHO. HapabGoTka mepBOro sk3emiuisipa
coctaBuna 160 4, Broporo - 304 u u Tperbero -121u. TpebOyercst ompenenuTb HapabOOTKy
amnmaparypbl Ha OTKa3.

NoakowhE

Tema 2.2 CraTucTiueckuii anmapar OleHKH HaJIeKHOCTH
IIpumepnvie meopemuueckue 60npochl
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1.
2.

Yro Takoe cTaTUCTUYECKAsE yCTONYUBOCTD?
UTOo MOHUMAIOT O] peaTU3aei CIIyIaiiHOTO COOBITHS, peaTu3aiei CryqaitHOl

BETYUHBI?

TOTOK»?

14.
15.

1.

Yro Takoe reHepaibHas COBOKYIHOCTh?

UYro Takoe ciayuaiiHas BbIOOpKa, pelpe3eHTaTUBHAs (IIpeACTaBUTEIbHAs ) BHIOOpKa?
B yem 3akitogaercs nepBuuHas 06paboTKa 3KCIIEPUMEHTAILHOTO MaTepraa?
[lepeuncnure U3BECTHBIE BAM MOMEHTHI CIIyYaiHbIX BEJIMYHH.

Kakue BbIOOpKH HA3bIBAIOT OAHOPOAHBIMU?

Uro Takoe cocrosTenbHast, 3PPEeKTHBHASA, TOCTaTOYHAsI OIICHKA?

Kakue cymiecTByrOT METO/Ibl IIOJTY4YEHHUS OLIEHOK?

. YTo Ha3bIBAIOT IPOCTOI MAPKOBCKOM LIEMbIO'?

YTto Takoe MOTOK COOBITHHN?
KakumucpoiictBamu 00J1a/1aeT MOTOK COOBITHIA U UTO OHU O3HAYAIOT?
JaliTe onpenierieHUE MOHITHIO «IIPOCTEHIINH (MM CTAIlMOHAPHBINA ITyaCCOHOBCKUI)

Yro Takoe norok [lanpma?
B yem 3akioyaercst pU3NIECKUN CMBICT MHTEHCUBHOCTHU TIOTOKA COOBITHIA?
Ipumepnvie npakmuueckue 3a0anusl

Cucrema COCTOUT H3 TpEX 6J'IOKOB CpCaHEC BpEM 0e30TKa3HOMI pa6OTI>I KOTOPBIX

paBHO My = 130 vac; M = 310 vac; Mz = 660 yac {151 610KOB cripaBeAJIUB SKCIIOHEHIIMATIBbHBIH
3aKOH HaJIe)KHOCTH. TpedyeTcs onpeaeauTs cpeiHee BpeMs 0e30TKa3HON pabOThl CHCTEMBI.

LCoNoORWDNE

CoNoOAWNE

[EEN
o

=

Tema 2.3. Marematuueckue MOJIEIIH TEOPUH HAIEKHOCTH
Ipumepnvie meopemuueckue 60npocwl

Yro Takoe MaTeMaTuyeckas MoJieJb, MAaTEMAaTUYECKOE MOIETMpOBaHuE?
UTo onuchIBaeT 3KCIOHEHIMAIbHAS MOJIENb?

UYro omnuckiBaeT pacnpezaeneHue Beiibymia?

Jly1s yero UCNoONb3yIOT raMMa-pacipeieneHye?

Yro onuceiBacT HOpMaJIbHOE paclpeacieHue?

UTto onuchIBaeT MyacCOHOBCKUN MOTOK!

Yrto Ha3pIBaeTCA CUCTEMOM C TIOCIIEN0BATENBHBIM COEMHEHUEM JIEMEHTOB!
UTto Ha3bIBaeTCs CUCTEMOM € apauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB?
Yro saBisieTcs LEebo IOCTPOEHUS AepEBA OTKA30B?

. YTo Mo3BOJISET ONPEAEIUTD JEPEBO COOBITUI?

IIpumepnvie npaxmuueckue 3a0aHus
[TocTpouts nepeBO OTKA30B JUIsl aBapuu T'eHepaTopa.
[TocTpouTh IEepeBO COOBITHIA /1JIst B3pHIBA MBLUIH.

Tema 2.4. BeposTHOCTHBIE MOJIENIN B pacueTax CUCTEM M KOHCTPYKLIMMA
IIpumepnvie meopemuyeckue 60npocol

UTo 1mo3BOJISIET OMPEETUTh AEPEBO COOBITUIA?

Kakumu ObIBatoT 0TKa3bl 0 (PU3NUECKON IPUPOJIE U 110 CTETIEHU 3HAYUMOCTHU ?
Yro sBsIeTCS OCHOBHOM 3a7aueil MaTEMAaTUYECKOM CTaTUCTUKHU ?

YTO ONUCHIBAIOT MOAEIIA KYMYJISITUBHOIO THIIA?

Yro Takoe MapKOBCKUI CIly4alHbIHN nporecc?

Uto Ha3bIBAETCS MPOLECCOM C TUCKPETHBINA COCTOSTHUEM?

Yo Takoe MapKOBCKas LIEMb?

Urto Takoe nepexoaHble BEPOSITHOCTA MApKOBCKOM 1enu?

Yro Takoe 0IHOPO/IHASI/HEOTHOPOIHAS MAPKOBCKAsl LIEMb?

10 Packpolite nmoHsATHE «HENPEpBhIBHAA LIeNb MapKoBay.

11. Yro npexncrasisier coboit cucrema nudepeHanbHbix ypaBHeHnid Konmoroposa?
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12. Yo onuchIBalOT MOJENN ITyaCCOHOBCKOTO THIIA?
13. Yto Takoe mporiecc «rudeu u pa3sMHOKEHUS ?
14. Yro takoe nuKkIM4eCcKui mpouecc?
IIpumepnvie npaxmuueckue 3a0aHus

1. PaccMoTpuMm cuctemy, /Uil 3amycka KOTOPOW HCHOJIB3YIOT KIItOU (Hampumep, moes3n).
[TpenmosnoxkuM, 4TO ITOT KIHOY JOJDKEH OBbITh 3aMEHEH Ha 3JIEKTPOHHYIO KapTy (1o aro0oi
npuunHe). Heo6XxonuMo OLleHUTh BIMSHUE 3TOTO U3MEHEHHsI Ha pabOTOCIOCOOHOCTh CHCTEMBbI
(OTHOCHUTEIBHO IIPEIKHETO PELLEHUS).

Pasoen 3. Haoesxxcnocmos mexnuueckux cucmem
Tema 3.1. Mertonsl pacyeTa CTPYKTYPHOH HaJCKHOCTH CUCTEM
IIpumepnvie meopemuueckue 60npocwl
Uto Ha3bIBACTCS CUCTEMOM C MOCIIEA0BATEILHBIM COSAMHEHUEM LIEMEHTOB?
Yro Ha3pIBaeTCA CUCTEMOM € NIApajuIEIbHBIM COCINHEHUEM LIEMEHTOB?
Uro Takoe MaxkopuTapHas cuctema?
B yem 3akitodaercst MeTo 1 psAIMOro nepedopa A pacueTa HaJJe)KHOCTH
MaKOPUTAPHBIX CUCTEM?
5. Yewm ompenensercs paboTocrocOOHOCTh MOCTUKOBOM CUCTEMBbI?
Uro Takoe MUHUMAaJIbHBIN yTH?
Yro Takoe MUHUMAJIbHOE CeYeHHe?
Kak paccuuThIBatoT Ha/Ie’KHOCTh KOMOMHUPOBAHHBIX cUCTEM?
Kak o11eHuBaroT HaIe)KHOCTh MHOTO(YHKIIMOHATIBHBIX CUCTEM?
IIpumepnvie npakmuueckue 3a0anus
1. ITpoectt FMEA-ananu3 nBuraresns U OnpeaeauTb Mepbl IpeaynpexIeHHs 0TKa3a.

NS

LN

Tema 3.2. Hae:xXHOCTb CUCTEM C pe3epBUPOBAHUEM
IIpumepnvie meopemuueckue 60npocwl

1. Yro Takoe pe3epBupoBanue?

2. PackpoiiTe MOHATHS «BPEMEHHOE PE3ePBUPOBAHIEY, KHHPOPMAIIMOHHOE
pPE3EPBUPOBAHUED.

3. B uem ocobeHHOCTH (PYHKIIMOHATIHHOTO PE3EPBUPOBAHUS CHCTEM?

4. PackpoiiTe MOHATHE «HATPY30YHOE PE3CPBUPOBAHUEY.

5. PackpoiiTe cogepxaHue CTpyKTYpPHOI'O PE3EpPBUPOBAHMUSL.

6. Kak kiaccuuuupyroTcsi CHCTEMBI 110 CITOCO0Y COeIMHEHMSI PE3EPBHBIX JIEMEHTOB?

7. Ilepeuncnute U JaiiTe KOPOTKYIO XapaKTEPUCTUKY cIIoco0aM BKIIIOUEHHS pe3epBa B
CUCTEMAX.

8. B Kkakux ycioBusX MOTYT pabOTaTh pe3epBHBIC DIIEMEHTHI B CUCTEMAaX ?

9. B yeMm 0coOeHHOCTH HArpy>KEHHOT'O PE3EPBUPOBAHMS?

10. B yem 0coOEHHOCTH HEHArpyKEHHOTO Pe3ePBUPOBAHUS?

11. B yeM 0coOeHHOCTH 0OJETYEeHHOTO Pe3ePBUPOBAHUS?

12. Yro Takoe CKOIb3sIIEe Pe3ePBUPOBAHNE B CHCTEMAX, B Y€M €r0 OCOOCHHOCTH?

IIpumepHule npakmuueckue 3a0aHUs

1. PaccuntaThb WHTEHCHMBHOCTh OTKa30B CHCTEMBbI C OOIIMM pE3EpBUPOBAHHEM IIpU
SKCTIOHEHIIMATLHOM 3aKoHe HajexHoctn.UacToTa oTka3oB coctanser 6 - 102 1/uac,
BEPOATHOCTH 0€30TKa3HOM paboTsI 0,9.

Tema 3.3. Hae)XkHOCTh TEXHUYECKUX CUCTEM HA CTAIHH MPOSKTHPOBAHUS.
lIpumepnvie meopemuueckue 60npochl
1. Kakwue 3agaun cTaBsATCS B OCHOBY UCCJEI0OBAaHUS HA/IEKHOCTHU MPHU MPOESKTUPOBAHUU
TEXHUYECKUX CUCTEM?
2. Ha xakume Macchl OJpa3aeNsTIOTCS U3ACIIHS ?
3. B kakux pexumax MOXeT dKCIUTyaTUpOBaThcs cucrema?
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4. Kakue cylecTBYOT IpYIIIbl HAIEKHOCTU U31eInn?

5. Kakue cyniecTByroT METObI PaCIpEAeICHUSI HOPM HAJEKHOCTHU ?

6. JlaiiTe MOHATHE «BOCCTAHABIIMBACMBIM SJICMEHT.

7. Ilepeuncnute OCHOBHBIE ITOKA3aTENIN HAJEKHOCTH JIJIs1 HEBOCCTAHABJIMBAEMOTO
LIEMEHTA.

8. Ilepeuncnure OCHOBHBIE TOKA3aTENIN HAACKHOCTHU /ISl BOCCTAHABIMBAEMOTO
DJIEMEHTA.

9. B yem ocobeHHOCTH pacueTa HaJeKHOCTH BOCCTaHABIMBAEMBIX cUCTEM!

10. B yem ocoOeHHOCTH pacueTa MPOEKTHOW HAa/IeKHOCTH CHCTEM 0e3 yueTa
BOCCTaHOBJIEHUS PE3EPBHBIX 3JIEMEHTOB'?

11. B uem 0coOeHHOCTH pacueTa IPOEKTHOM HAaJIeKHOCTH CUCTEM C YUETOM
BOCCTaHOBJIEHUSI PE3EPBHBIX 3JIEMEHTOB?

12. B yeM 0coOEHHOCTH pacueTa MPOSKTHON HAC)KHOCTH MEXaHU3MOB U
METAJUIOKOHCTPYKLUI?

13. Ilepeuncnure KpuTepun paboTOCIIOCOOHOCTH MEXAaHU3MOB U METAITIOKOHCTPYKITHA.

14. Kakue 3a1aum peraroTcst Ipu UCCIIE0BAaHIUHN KOHCTPYKTOPCKOM IOKYMEHTALUH 110
UCTIOJIF30BAaHUIO 3AIACHBIX YaCTEH B MPOIIECCE SKCIUTyaTaluu ?

15. Ha xakue BU/bI OJpa3/IeNsieTCsl KOMIUIEKT 3allacHbIX YacTell 1o cBoemy
Ha3HAYCHUIO?

16. Ilepeuncnure NPUHIMIIBI KOHCTPYUPOBAHUS, 00€CICUNBAIOIINE CO3/IaHIE HAIEKHbBIX
CHUCTEM.

Ipumepnvie npakmuueckue 3a0anus.

1. HcxoaHble yciioBUSI HHTEHCUBHOCTH OTKA30B JJIsi OUIIOJISIPHOM ONEpaTHBHOM MaMsITH
cnenyronie: Aref= 10-74-1,remneparypa okpysxarorieii cpeasl: Qamb,ref = 40 °C, camoHarpes:
20 °C. KakumM Oyner 3Hau€HHUE MHTEHCUBHOCTU OTKA30B IPU TEMIIEPATYPE OKPYKAIOIIEH CpeIbl
Qamb,ref =70 °C ¢ tem ke 3HaueHHEM caMOHarpesa?

Tema 3.4. HccnegoBanne HaAEKHOCTH U3ICIHMN dTaIle 3KCHepHMeHTaHBHOﬁ OTpa6OTKI/I

IIpumepnvie meopemuyeckue 0npPoChl

1. Yro sBasercs Leablo IKCIEPUMEHTATbHON OTPAOOTKH CIOKHBIX TEXHUUYECKUX
cucrem?

2. Ha uTo HampaBiieHbI HCIIBITAHHUS U3/IENUS TI0 CBOEMY IEJIEBOMY Ha3HAUCHHIO?

3. Kakwue cymecTByIOT BU/IbI HCIIBITAHUN TIO CBOEMY 1I€JIEBOMY Ha3HAUEHHIO?

4. Onuimure uepapXuyeckue YpoBHH CI0KHOM TEXHUUECKON CUCTEMBI.

5. Uro npexcrapnseT coboil mporpamma SKCHEpUMEHTAIbHON OTPabOTKU?

6. Uro moymkHa copepikaTh MporpaMma dKCIEPUMEHTATLHON 0TpadOTKN?

7. Packpoiite cyTb nqudQepeHInaIbHOro, KOMIUIEKCHOTO CMEIIAaHHOTO METO/10B OLIEHKH
YpOBHSI 00pabOTaHHOCTH.

8. Ilepeuncnure KauecTBEHHbIE KPUTEPUHU 3aBEPLICHHOCTH HKCIIEPUMEHTAIBHOM
OTpabOTKHU.

9. [Ilepeuncnure KOIMYECTBEHHBIE KPUTEPUH 3aBEPIIEHHOCTH SKCIIEPUMEHTAILHON
OTpabOTKHU.

10. Ilepeuncnure BUABI CTEHI0BBIX UCIIBITAHUH Y3JI0B, MEXaHU3MOB, COOPOYHBIX €IUHUII.

11. Ilepeuncaute BUbI UCTIBITAHUNA OMBITHBIX OOPA3II0B U3/IEIH.

12. Yro noHumaercs noJ mapTuen u3aenuii?

13. Yto Takoe BEIOOpKA, 00bEM BBIOOPKHU?

14. Yto xapakTepu3yrOT JOBEPHUTEIbHAS BEPOSTHOCTD U JTOBEPUTEIILHBIA HHTEPBA?

15. PackpoiiTe noHsATHE «KPUTHUECKASI 0OJIACTh.

IIpumepHule npakmuueckue 3a0aHU

1. Onpenenuts BEpOATHOCTH OecriepeOONHOT0 3IEKTPOCHA0KEHUSI B T€YEHHE Tojla, €CIH
NOTPEeOUTENh MOXKET IMUTATHCS OT TPeX UCTOUHHUKOB ¢ A= 0,1 1/rox kaxknas:

a) MPH YCJIOBHUH, YTO JOCTATOYHO MO MOIIHOCTH OHOT'O HCTOYHHUKA;
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6) IIpH YCIOBUHU, UTO JOCTATOYHO IO MOIMHOCTH IBYX UCTOYHUKOB.

Paszoen 4. Ilonamue pucka u npobiemvl yCmouuuso2o pazeumusi oouwecmaa
Tema 4.1. MaremaTndeckoe OnpeeICHHe PUCKA.

IIpumepnvie meopemuueckue 60npocwi

1. JlaiiTe ompeneneHre MOHATHIO «PUCK.

2. JlaliTe MaTeMaTH4ecKOe OMPE/ICIICHNE PHUCKA.

3. Kak xiaccuuuupyrot pucku B 3aBUCUMOCTH OT IPUYUHBI BOSHUKHOBEHUS ?

4. Kaxkue BbIICISIOT KATETOPUH PUCKA C TOYKU 3pEHUS IPUMEHEHHS TIOHSTHS pUCKa MpU
aHaJIM3€ U YIPaBIECHUN TEXHOTEHHOU 0€30MacHOCThIO?

5. UYrto Takoe UHIMBUYAJIbHBIA PUCK?
Urto onpenenser KOJUIEKTUBHBIN pUCK?
PackpoiiTe noHsaTHe «nOoTEeHIUAIbHBIN TEPPUTOPUATBLHBINA PUCKY.
Urto xapakTepu3yeT CONMATbHBIA PUCK?
Packpoiite moHsATHE «IKOTOTUYECKUI PUCKY.

IIpumepnvie npakmuueckue 3a0aHus

1. TIIpoBecTu 4HCIEHHYIO OLEHKY pHUCKA 4YpPE3BBIYAIHOTO COOBITHS TEXHUYECKOM
CHUCTEMBI, COCTOSIIIEN M3 YETHIPEX IMOJCHCTEM C HE3aBUCHMBIMU OTKa3amMHu. BeposTHocTh
0TKa30B mojcucTeM coctasisier: P1 = 104, Po= 102, P3= 102, P4= 103, Oxunacmble yIeposl OT
oTka30B coctapisor: Ur= 12 - 10° py6neit, U= 20 - 10° py6uneit, Us = 35 - 10° py6ueit, Us = 58
- 10° py6neii.

©oNo®

Tema 4.2. CTpyKTypa TEXHOT€HHOT'O PHCKa.

IIpumepnvie meopemuyeckue 60npocol

B dem 3akmrouarorcst mpo6sieMbl TEXHOTEHHOM O6€30macHoCTh?
[Tepeuncnure rpynnbl HOTEHIIMAIBHO OMACHBIX 00BEKTOB U TEXHOJIOTUH.
KakoBbI pUYMHBI IPUPOTHBIX U TEXHOTEHHBIX KaTacTpog?
Yro BKIItOYAET B ce0sl MOHATHE ceiicMUYecKOoro pucka?
UTo MoOHMMAIOT TI0J] ONTACHOCTBIO TEXHOTEHHOTO XapakTepe?
YTO OTHOCHUTCS K TEXHOJIOTMYECKHM OMACHOCTAM?
UTO OTHOCUTCSI K MHULIMUPYIOIUM COOBITUSM?
[Tepeuncnure MpoMexyTOUHBIE COOBITHS, CIIOCOOCTBYIOLIME ICKAJIAIIMH aBapUH.
[Tepeuncinure MPOMEXYTOUHBIE COOBITHSI, CIOCOOCTBYIOIINE CHIDKEHUIO PUCKA.
0. Ilepeuncnure BO3MOXKHBIE HCXO/bI U IOCIEICTBHSI aBapPUU.

11. KakoBa cTpyKTypa IoJHOTO yiiepoa?

12. Yrto nmoHUMAIOT MO/ NPSIMBIM yLIepooM?

13. Kakwue BBIIENSIOT BUABI IPSMOTO yiiepoa?

14. Yto nmoHMMAIOT 10/1 KOCBEHHBIM yIIepooM?

15. Kakwue cocTaBisoniye BKI0UYaeT KOCBEHHBIM SKOHOMUYECKUM yiiepO?

16. Ilepeuncnure pakTopsl, GOPMUPYIOLIHE KOCBEHHbIH COLMANBbHBIN yIepo.

17. Tlepeuncnute pakTopsl, GopMUpYyIOLINE KOCBEHHBIN IKOJIOTUYECKUH yIEepO.

18. PackpoiiTe MOHATHE «aHATU3 PUCKAY.

19. Pemenue kakux 3a7a4 BKIIOYACT B ce0S aHAIN3 pUCKa?

20. TlepeuncanTe mOCIEIOBATEIBHOCTh OCHOBHBIX MPOIIEyp Mpoliecca aHaIn3a PUCKA.

IIpumepnvie npakmuueckue 3a0anus

1. I'ubenp yenoBeka OT NEKTPUUYECKOTO TOKA MOXKET MPOU30MTH MPU BKIIFOYSHHUH €ro Teja
B DJIGKTPHUYECKYIO II€Th C JOCTATOYHOW IS ATOro cujoi Toka. CreaoBaTelbHO, YTOOBI
IPOM30IIENl HECYACTHBIN cilyyail (TojloBHOE COOBITHE «A»), HEOOXOIUMO OJHOBPEMEHHOE
CyILIECTBOBaHUE TPEX yCIOBHM.

VYcnosue «b» — HanmuuyMe MOTEHUMAIBHO BBICOKOTO HANpSOHKEHHMs Ha KOpILyce
aneKTprdecKor ycTaHoBKH.CoObITHE «B)» O3Ha4aeT MOSBICHHE YeIOBEKa ITa TOKOIIPOBOISAIIEM
OCHOBAaHMHU, COeAMHEHHOM c 3emiel. CoObiTHe «[» — KacaHHMe TeJlOM YeloBeKa KopIryca

BOoo~NoOR~WDNE
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AIIEKTPOYCTAaHOBKH.
B cBoro ouepenn, coObiTHe «b» MOXKET OBITH CIIEICTBHEM JIOOOTO M3 JIBYX COOBITHIA-

npeanocbuiok «I» u «E», roe «l» — MOHMKEHUE CONPOTUBIICHUS HU30JISIUUUA TOKOBELYIIUX
yacTel, a cooriTre «E» — KacaHne uMu KopIryca yCTaHOBKH.
CoOpiTHe «B» Takxke 0o0yclmoBIMBaeTCs ABYMsI MPEANOChUTKaMH: «JK» — BCTyIUIeHUE

YeJI0OBeKa Ha TOKOIPOBOJMAINEE OCHOBAHME M «3» - KacaHUE €ro TYJOBMIIEM 3a3eMJICHHBIX
3JIEMEHTOB MIOMELIECHMS.

CoObiTue «I'» sBiIseTCs Pe3ysabTaTOM IMOSBICHUS OJHOM M3 TpeX MpeAnochbulok: «M» —
noTpeObHOCTh peMoHTa, «K» - morpebHOCTh TexoOcmyxkuBaHus U «JI» — wncnonb3oBaHue
3JIEKTPOYCTAHOBKH 110 Ha3HAYEHUIO, MJIM HOPMaJIbHAs SKCIUTyaTalisl yCTaHOBKHU.

[IpencraBpTe aHAIUTUYECKOE BBIPAXKEHHE YCIOBHUS pPEATM3allUM JITAHHOTO HECYACTHOTO
cly4asi, OCHOBBIBAsICh Ha JIEpPEBE MPUYHH IOPAKEHHS YEJIOBEKA SJIEKTPUUECKUM TOKOM.

Tema 4.3. MeTtoipl aHanKu3a TEXHOI€HHOTO pUCKa

IIpumepnvie meopemuueckue 80npocwi

1. YroHeoOxoauMoOOECICUNThHAITANICTUIAHUPOBAHUS Pa0boT?

2. Yro HayHETCS LENBI0 aHAIM3a PUCKAa Ha JdTale pPa3sMENICHUSWIA IMPOSKTUPOBAHHS
OMacHOro 00BbeKTa?

3. Uro HauHeTCs LENBIO aHaIM3a PUCKAa Ha OJTale SKCIUIyaTallil M PEKOHCTPYKIUH
OMacHOro o0BbeKTa?

4. UYro mamercs LeNbl0 aHaJIN3a PUCKa Ha ATare BBIBOJA U3 dKCIUTyaTalluy (WM BBOJA B
9KCILTyaTalrio) OMacHOro 00beKTa?

5. B yem 3akimoyaercsi OCHOBHAsS 3ajjada dTana uACHTU(UKAIUN OMTACHOCTEH?
Yro noapasymMeBaeT pe3yabTaT UASHTHU(PUKAIUU OMAaCHOCTEN ?
Uro BKIIOUAET B ce0s1 OLIEHKA pUCKa?
JlaiiTe kpaTKyIO XapaKTepUCTHKY METOJIOB PUCKA.
[lepeuncnure MEpB IO YMEHBIICHUIO PUCKA.

10. Kakum TpeGoBaHMSIM TOMKEH YAOBIETBOPATH METO]] pUCK-aHaIH3a?

IIpumepnvie npaxmuueckue 3a0anus

1. Tlpu aBapuu Ha XMMHYECKH ONACHOM OOBEKTE MPOM3OILUIO pa3pylIeHHE €MKOCTHU C
XMMHYECKH OIAacHBIM BemecTBOM. OOJako pacmpocTpaHseTcss B HAlpaBlIEHHH BETpa,
MOCTENIEHHO pAacCeMBasCh IO Mepe YAaleHHs OT JSMULEHTpa aBapuu. B kakoM ciydae
MOCIIEACTBYSI IPU aBapuu OyyT HauboJsee TAKEIbIMU?
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Bpewms padotst XOO. ner  |0-10 10-15 0-25 1-5
[Torogueie ycnoBust WNuBepcusa |Uzorcpmust |KonBekuus |MuBepcus
Macca BeiOpoca XOB,|0.2 1 0,5 0,75
TOITH

[Tpu 3TOM MeCTO pacroNOKEHHUS KUJIBIX KBAPTAJIOB JUIsl BCEX BapUAaHTOB OJJUHAKOBO— Ha
paccrossHun SkM ot XOO, nacenenue 400 Toic. yenosek. IIpocunTaTe pUCK BO3ZHMKHOBEHHS
aBapHM, a TakXe OINpeaenuTh IIoTHOocTh pucka f(t). IlocTpouTs AepeBo MCXOA0B aBapuH MO
BCEM BapHaHTaM (HEe YYHUTbIBas yiiep0).

CocraBurens (n): Pemernukona E.B., nonent
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