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Cemectp 10 Htoro
Bup 3anarui VII PIT
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KazannieB AHTOH AJIeKCaHIPOBHY, JIOIEHT, K.T.H.
JonxcHocme, yy.cm., y4.38 PO nonHocmero ) » ’ nodnuce

Pabouas nmporpamMma JUCIUTUINHBI
Hane)xHOCTh TEXHUYECKUX CHCTEM M TEXHOTCHHBIN PHCK

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHbIN CTAHAAPT BBICIIEr0 00pPa30BaHUs — YPOBCHb
crierranuTeTa (heaeparbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YIPEKICHHUS
BBICIIIEro 0Opa3oBanus «HarmoHanbHBIN HCCIeIOBATENHCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCuC» no cniermanbaoctr 21.05.04 I'oproe neno (npukas ot «02» nekadps 2015 . Ne 602 0.8.)

Buinyck 2:
om 2 dexabpsa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHMH ydeOHoro TutaHa 2018 roxa Habopa:
21.05.04 T'opHoe neno, DaeKTpuQHUKanys ¥ aBTOMaTH3AIH TOPHOTO POU3BOJICTBA, YTBEPKICHHOTO Y YCHBIM
coseroM HUTY «MUCuCy» 22.02.2018 r., mporoxon Ne 6

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHun Kadeapsl
COPHOTO Jiena

HaumeHosaHue Kageopol

IIpoTokomn ot «23» ampenst 2020 T. Ne 9-20

3aB. kadenpoit I'J] A.A. KoxyxoB
U.0. ©amunus
«23» ampens 2020 .
o
PyxoBogurens OITOIT BO '
3aB. xadenpoii I'Jl, 1.T.H., JOUEHT A.A. KoxyxoB

— noonucs H.0. Damunua



1. HEJIX OCBOEHUSA

Hear aucmuniaumusl — o0ecniedyeHne OyQymMX —CHELUAIMCTOB HEOOXOIUMBIMH TEOPETUYECKHMMH U
MPaKTHYECKUMH 3HAaHHSAMHU B O0JIACTH OLIEHKH M oOeclieueHHs HaJEKHOCTH TEXHHYECKHX CHCTEM M aHalu3a
OIIaCHOCTEH U pHCKa.

3agaun IUCHUTJIMHBI

1. momy4eHHe TEOPETHYECKUX 3HAHUHM M NMPAKTUYECKUX HABBIKOB Pa3pabOTKM (PU3MUECKHX M MAaTEMAaTHYECKHUX
MOJIETIEl CHCTEMBI «4EI0BEK-MaIIHHA-CPEAY;

2. M3y4eHNe METOJJOB aHAJIN3a HaIe)KHOCTH M PHUCKA; aHAJIN3a OMACHOCTEH U pHCKa.

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM MPOTPAMMBI

Yacte OIIOII BO | BapHaTUBHAs

2.1 TpeGoBaHus K IPEIBAPUTEILHOM IIOATOTOBKE 00yJArOIIUXCS —
TIPENIECTBYIONINE AUCIUIUIMHBI (MOJLYJIN), TPakTUKU 1 HAP

2.1.1 | Anre0pa, anauTH4eCcKasi reoMeTpus, AndppepeHnaIbHbIe HCUHCICHHS

2.1.2 | UHrerpansHoe ucuncienue, nudpepeHnnanbHble ypaBHeHHs

2.1.3 | OyHKIMU HECKOIBKHUX MEPEMEHHBIX, aHATUTHICCKHE (DYHKIIUU

2.1.4 | TeopeTrnueckue OCHOBBI 3JEKTPOTEXHUKHU

2.1.5 | DnekTpuuecKkue ManHbl

2.2 Jucnummae! (Moxynn), npaktuka 1 HUP, 11t KoTopbIx HE00X0MMO OCBOEGHHE aHHOH AUCIMILUINHBI —
MoCJIeyoNTie JUCIUIUINHBI (Moaynn), npaktuku u HUP

2.2.1 | IlepexoaHble MPOIECCHI B DJIEKTPOTEXHUYECKUX CHCTEMax

2.2.2 | llpenaumuioMHasi NpaKTHKA A7 BBIITOJHEHHS BBIMTYCKHON KBaJM()UKAIIMOHHOW paboThI

2.2.3 | 3amuTa BBIIYCKHOW KBaTH(DPUKAIMOHHOW PaOOTHI, BKIIFOYAs MOATOTOBKY K MPOIEAYPE 3alUTEe U
NpOLEAYPY 3aIUTHI

3. ”HAUKATOPbI ®OPMHUPOBAHUSI KOMIIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA IO JUCIUIIJIMHE

OIIK-9.1: cmocoOHOCTB BBIOMPATH U (WIIN) pa3pabaTeiBaTh 0OeclieueHHe HHTErPUPOBAHHBIX TEXHOJIOTHIECKIX
CHCTEM 9KCIUTyaTallIOHHOH pa3BelKy, TOObIYH ¥ NepepaOOTKU TBEPIBIX ITOJE3HBIX HCKONAEMBbIX, a TAKKEe
HPENNPHUATHI MO CTPOUTENBCTBY M KCIUTYaTAllMH MOA3EMHBIX OOBEKTOB TEXHHYECKUMHU CPEACTBAMHU C BHICOKHM
YPOBHEM aBTOMATH3ALIUH YIPABICHUS

3HaTh: 3-1. MeponpusTHs IO CHIDKCHHUIO TEXHOTEHHON HArpy3KU MPOU3BOJICTBA HA OKPY’KAIOLIYIO CPELy B
TOPHOIIPOMBIIUICHHOM PETrHOHE.
YMerTs: VY-1. AHanu3nupoBaTh ¥ IPOTrHO3UPOBATH HKOJIOTHUECKHE TIOCIIEICTBHUS, CBSI3aHHbIE C TEXHOT'€HHOM

Harpy3Koi TOpHOTO IPOW3BOJICTBA HA OKPY’KAIOIIYIO Cpely.

Bnaners | H-1. Meronamu olieHKM Harpy3ku Ha IIPUPOAHYIO CPely M pacdera IpeAeIbHBIX HOPMaTHBOB
HaBBIKOM: | BO3JEHCTBHUS HA SKOCHCTEMBI.

I1K-3.3: rOTOBHOCTH HCIIOIb30BaTh TEXHUYECKHE CpeACTBa ONBITHO-IIPOMBIIIIJICHHBIX HCIBITAaHUA O60pyZ[OBaHI/I$I
M TEXHOJIOTUH npu 3KCHHyaTaHHOHHOﬁ pa3BEIKE, ,7106])1‘16, nepepa60T1<e TBEPABIX IMOJIC3HBIX HCKOTTAEMBIX,
CTPOUTEIILCTBE U OKCILTyaTalluU MOA3EMHBIX 00BEKTOB

3HaTh: 3-2. OCHOBHBIE MOJIETU THIIA «YETOBEK—MaIllMHA—CPEIa»; OCHOBHBIC MOKA3aTEHN HAJEKHOCTH U
METOJIBI X OIPEICICHUS.
VYMerTs: V-2. OueHHBaTh NapaMeTphl MOpaKaroImuX (aKTOPOB U 0YAroB MOPAKEHHUS, PACCUUTHIBAT PUCKU U

paSpa6aTI)IBaTI) MEPONPUATHA 10 TOAACPIKAHNUIO UX JOIMYCTUMBIX BEJIMYUH.

BHaI[eTI) H-2. MeTOL[I/IKaMI/I Ka4C€CTBCHHOT'O aHaJIM3a OIMAaCHOCTH CJIOXKHBIX TCXHHYCCKUX CUCTCM TUIIA
HaBBIKOM: YCJIOBCK—MalllnHaA—Cpeaa.

4. CTPYKTYPA U COAEP)KAHUE

Koa-
Kon HaumeHoBaHMe pa3ieoB U TeM
CemecTp BO Komnerenuuu | Jluteparypa | IIpumeuyanue
3aHATHS /BU 3aHATHA/
4acoB
1 Pa3znen 1. CucreMHbIi moaxoa K
aHAJIN3Y HA/IESKHOCTU M TEXHOTeHHOI' 0 10 11
pucKa
1.1 AHanu3 HaJIe)XKHOCTU U TEXHOT€HHOI'O
HMCKa CHCTEM THITa YeJIOBEK-MalllnHa- 1.1
pHCKa cUCTe a YeJIoBeK-Mal a 10 4 MK-33, 3-2 JI1.1,
cpena J1.2.1
[nexkuus/
1.2 HanexxHOCTh TEXHUYECKUX CHCTEM JI1.1,
10 4 3-2
/naGopatopHasn paGora/ J1.2.1




13 AHanM3 NpUYMH aBapuil 1 HECYACTHBIX [ICK-8.6 J1.1,
clTyyaen 10 3 V-l V-2 B1 J.2.1 11
/mpakTuka/ T

2 Pa3znen 2. OCHOBHBIE IOHATHS H
MoKAa3aTeJn HAAeKHOCTH MAIIUH U 10 18
TEXHHYECKUX CHCTEM

21 Onpernenenue NoKasaresieid HaJJeXXHOCTH OIK-9.1, [TK-3.3 JI1.1,
/naGoparopHasn paGora/ 10 5 V1. V2 J1.2.1

22 OCHOBBI pacyera HaJIeKHOCTU 10 3 OIIK-9.1, 3-1 JI1.1,
[nexuus/ T1K-3.3, 3-2 J1.2.1

23 g::::;;il;x::;mux rokasaresuei 10 ) OIK-9.1, [TK-3.3 glz 11,
/npakTuka/ y-1,¥-2, H-2

2.4 Egi:zTB :f:(iy;l;ﬂux MoKasarenei 10 ) OIIK-9.1, TIK-3.3 L1,
/npacrica / V-1,V-2,H-2 J1.2.1

25 Pacuer efMHUYHBIX [TOKa3aTeaei OIK-9.1, [TK-3.3 T,
PEMOHTOIPUTOJHOCTH U COXPAHAEMOCTH 10 2 V-1, V-2, H-2 2.1 111
/npakTuka/

26 Pacuer KOMIUIEKCHBIX IIOKa3aTesen OIIK-9.1, [TK-3.3 T,
HAJIKHOCTH 10 2 V-1,V2, H-2 21 111
/npakTuka/

27 [puMeHeHHe TEOPHU HANSKHOCTH IS .1
OIIEHKH 0€30IMaCHOCTH TEXHUYECKHUX 10 2 OIIK-9.1, 3-1 1 2 1’
CHCTEM TIK-3.3, 3-2 -
/nexumsi/

3 Paznes 3. TexHOreHHBIH PHCK H €ro 10 22
aHAIN3

31 UmxeHepHbIe METOIBI HCCICIOBAHUS OIIK-9.1, [K-3.3 1,
06e30MaCHOCTH TEXHUYECKHX CUCTEM 10 8 V-1.V2 H-2 2.1
/naGopatopHasn paGora/ T -

32 OCHOBBI OLICHKH HaJIS)KHOCTH Y€JIOBEKa 10 2 OIIK-9.1, 3-1 JIL.1,
[nexuus/ TIK-3.3, 3-2 J1.2.1

33 S:HOBHMC HAIPABJICHUS MOBBILICHHUS OIK-9.1,3-1 L1,

JICKHOCTH TEXHUUECKUX CHCTEM 10 2 1K-33, 3-2 2.1
/nexums/

34 IIpaBoBbIE acHEKThI aHAJIN3A PUCKA 10 4 OIIK-9.1, 3-1 J1.1,
[nexums/ TIK-3.3, 3-2 J1.2.1

35 Pacyer HHANBHAYAIBHOTO PUCKA, " ) OIIK-9.1, TIK-3.3 L1,
9KOHOMHYECKOTO M COLUATIBLHOTO PHCKA V-1, V-2, H-1, H-2 21
/upakTuka/

36 AHanu3 ommacHoCTel 10 2 OIlK-9.1, TIK-3.3 JI1.1,
/mpakTuka/ V-1,V-2 H-1,H-2 J1.2.1

37 Or1ieHKa pHCKa B CIIOKHBIX CHCTEMaX 10 2 OIIK-9.1, TIK-3.3 JIL.1, m
/mpakTuka/ V-1,V-2, H-1, H-2 J1.2.1

4 CamocTosiTeIbHasi pafoTa CTyIeHTa 10 57

4.1 PaboTa ¢ JIeKIMOHHBIM MaTepHaJIOM, J1.1,
TTOUCK U 0030p JIUTEPATypHl U OIK-9.1, [TK-3.3 1.2,
3JIEKTPOHHBIX UCTOYHUKOB UH(pOpMauu 10 17 3-1.32 2.1,
10 TEMaM Kypca, yKa3aHHbIM B pasjene 4 ’ 122
PIIJ. D2

4.2 CaMocTosITeTbHOE H3yUEeHHE Pa3ielioB
JMCLMIIINHBL: JT1.1,
1. Bo3neiicTBre BHEIHUX (HAKTOPOB HA OIK-9.1, [TK-3.3 1.2,
HAJIeKHOCTh TEXHUYECKUX CUCTEM U UX 10 20 3-1.3-2 2.1,
MOCJIECTBUS. ’ J12.2
2. IIporuo3upoBaHue TEXHHYECKOTO D2
COCTOSTHHSI.

43 BeimonHeHne JOMaNTHUX 3a1aHIH JI1.1,

OIIK-9.1, I1K-3.3 a1.2,
10 20 V-1,V¥-2,H-1,H-2 2.1,
2.2
D2
5 Kounrpoas 10 36

5. ®OHJ OHEHOYHBIX CPEJCTB

KOHTpOJ’[LHble BOIIPOCHI 1JIsA CaMOCTOSITEIbHOM MOJATOTOBKH K Telcymeii H npomemyToqnoifl arrecranum
10 UTOraM M3y4YeHUu s JUCHHUIJIUHBI

BapI/IaHTI)I CpE€ACTB KOHTPOJIA AJIid TeKyIIIeﬁ aTTeCTallun

1. lomamnee 3ananue Nel. (Mcxoonvie Oanubie no 6apuanmam 6bloaiomcs npenooasamenem)
Tunoeuvle 3a0auu




3amaya 1. Ilo pesymbraTtam ucnbsitanuit 100 OJHOTHITHBIX 3JIEMEHTOB OMPEICITUTh BEPOSITHOCTh 0€30TKa3HOM
paboTHI M BEPOSTHOCTH OTKA30B /IS 33JaHHBIX HAPAOOTOK tj, €CITM U3BECTHO YUCIIO OTKA3aBIINX dJIEMEHTOB N(ti) K
MOMEHTaM HapaOoTKH. IlocTponuTs rpad MKy 3aBUCUMOCTH BEPOSTHOCTH O6€30TKa3HOU paboThl P(ti)  BeposTHOCTH
otkazoB Q(ti).

Hcexonmeie maHHbe 1A pacuéra

t, CYT 100 150 200 250 300
1, LT. 17 27 33 54 91
3amaua 2. [To pesynpratam mcnbiTaHuid 100 OZHOTHIIHBIX 3JIEMEHTOB OIPEICIUTH BEPOSITHOCTH OE30TKa3HOU
paboTHI 1 HHTEHCHBHOCTH OTKA30B /U 33 JaHHBIX HAPAOOTOK tj, €CITH H3BECTHO YUCIIO0 OTKA3aBIIHX JIEMEHTOB n(tj)
K MomeHTaM Hapabotku. IlocTpouTts rpadukm 3aBUCHMOCTH BEpPOSTHOCTH Oe30TKa3HOH paboter P(ti) u
HHTEHCUBHOCTH OTKa30B A(ti).

HexomHple ganiee o8 pacuéra

t, 1ac 100 150 200 250 300
11, HIT. 17 40 63 74 91
3anmaua 3. [Ipubop cocTout U3 5-X OJIIOKOB, KOTOPHIE HE3ABUCHMO JIPYT OT APYyra MOTYT OTKa3aTh. OTKa3 KaXkJoro
13 OJIOKOB TIPUBOITUT K OTKA3y Bcero mpudopa. BeposarHocTs 0TKa3a Kakaoro u3 6:mokoB: Q1, Q2, Qs, Qs, Qs. Haiitu
BEPOSATHOCTH 0€30TKa3HOI paboThI mpudopa.

HcxoaHpie NanHse 1A pacuiTa

Qi Q: Qs Qs Qs
0,35 0,25 044 0,66 0,36
3amaua 4. CTpykTypa NPOEKTHPYEMOM CHCTEMBbI MPEACTABISETCS OCHOBHOM CHCTEMOM, cocrosimeid u3 Na
371eMEeHTOB «A», Np 3nemeHTOB «b», Np asnemeHToB «B» u Nj snemeHTOB «JI». VIHTEHCMBHOCTH OTKa30B
AJIIEMEHTOB PaBHHI Aa, AB, Ag, Aj. OnpenenuTs cpenHio HapaOboTKy A0 OTKa3a OCHOBHOM CHCTEMBI.

Hcexoguele gJaHHeie 1ns pacuéTa

Na | Np | Np | Na A A5 ip An

121521 |14 22:10% | 43-10° | 2510° | 52-10°
3anmaua 5. 3BeCTHO, YTO CEpUIHO BBITyCKaeMasi eTalb UMEET 3KCIIOHCHITHAILHOE paclpeieiiecHue HapaOOTKH 10
oTKaza ¢ napameTpom A. HazHaueHHbIl pecype npubdopa npenmnosnaraetcs Ty, Onpenenuts BEpOITHOCTh TOTO, UTO

Jetaib 6e30TKa3HO mpopaboTaeT B uHTepBase HapaboTku [0, TH].
HCX0OHBIC TaHHEIC 1A paculra

A, uac! Tu, yac
2-107° 3-10*
3amaua 6. IlpoBecTn uncneHHy0 OleHKY pucka YIl TeXHUYEeCKOH CHCTEMBI, COCTOSAIIEH W3 5-TH MOJCHUCTEM C
HE3aBUCHMBIMU PaBHOBO3MOXXHBIMH OTKa3amu Pi. Oxkugaembie yiepOsl ot otka3oB nojcuctem Uz pyo6., Uz pyo.,
Uz py6., Us py6., Us ThIC. pyO.

Hexonpele nanseie nna pacuéra
Pi Ui Uz Us Uq Us
2210 | 10° 10° 10° 10! 10°
3agaya 7. OLEHUTH YPOBEHb 3KOJOTMYHOCTH TEPPUTOPUH, €CIM M3BECTHO, UYTO 3a BPEMsl IPOBEICHUS
MOHHTOpMHIA B TeueHue 10 JIeT Ha TEPPUTOPHH Pa3MePOM S KM? ObLIH TIOJIYYEHBI CIIEIYIONIUE JaHHBIE: POIUIOCH
G TeIC. yen., ymepiso U ThIC. 4ell., Iepeexano B APYTyI0 MECTHOCTh F ThIC. uel., MpuObLIO HA TOCTOSIHHOE MECTO
XKUTENbCTBA V ThIC. uell. ClienaTh BBIBO.

Hexonunie nanHeie 1 pacuéra

S G U F A%
100 2100 | 310t 1-10¢ 1-10*

2. lomamnnee 3aganue Ne2. (HMcxooHsle Oanivie no 6apuaHmam ébl0aomes npenooasamesem)

Tunosvle 3a0ayu
3amaua 1. Ha ocHOBe mpuBEemNEHHOrO JAepeBa NPUYHH aBapUNHON CHTYalldd PacCYUTATh BEPOSITHOCTH
BO3HUKHOBEHUS aBAPUIHON CUTYAIIHH.




ek 2030 A
5 chapoom yexe
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3amaua 2. Ha ocHOBE MPeCTaBICHHOTO Ha PUCYHKE «JIepeBa COOBITHIN /IS B3PhIBA MBUTHA PACCYUTATH OKUIACMYIO
4acTOTY Pe3yIbTUPYIOIIUX COOBITUIA, ECITH BEPOATHOCT MHULUUPYIOIIEro cOObITUSA cocTaBiseT P=2,2-102 rox™.

Craenate BBIBOJIEL.

3aaaqa 3. 3Has 3HaUYEeHHS HaJIEKHOCTH COCTaBHBIX DJIEMCHTOB, BbIYHCIIUTH BEPOATHOCTD 0e30TKa3HOM’ pa6OTBI

CUCTEMBEI.

No o/ CobriTHe Beposarnocts P(i)
1 Hapywenne npasun GesonacHocTn Py
2 | BemonHenue peMOHTa 000PYI0BAHHA BO BpeM# pabOThI Py
3 pﬂf'}]'}b[B CEBAPOMHBIX DEZHHO-TKAHEBRIX PYKABOB P3
4 MexaHHuECKOE TIORPEXKACHHE PESIYKTOPA Py
5 | Brixoa u3 cTpos raiiku peaykropa Ps
6 Brixoa U3 cTposa NpokIaikH Ps
7 IlperpimieHye TARNEHUA ra3a B GannoHe P4
8 DJKCIUTYATAIIHA HEHCIIPABHOTO DaIoHA Py

Hexonueie ganxbie as pacuéra
P P2 P3 P4 Ps P Ps Pg
2:10% [ 4,3-10% | 2,5-107% | 2,2-10° | 2,2-107 | 1,5-107% | 2,2-107 | 4,3-107

HHmiam- Hauano Cucrema Brnwuaerca Pesynbh-
pytoLy pabp! pyiouies
cobsmre HwA paboTaaT EHA cobsme
MOGEAPHLIA
curHan
fa KoHTponWpyesbii
THIHER € CHTHANTM
0,929 TREEOMM
Oa
0,99
Har Kea TPy M
nowap Ge3 CHrHana
fa 0.001 TpeROm
o8
As HevaHTpan«ayeus
NOKAP G CHIKANOM
0,983 TPRBSIH
Bapein
HexoHTRONMEYesER
nomap Gea curHana
TREROT
Har
0.0
———— Her nowapa
Her
0,004
Her
0.2

HexonHble JAHHEIC 1A pacuéra

P

P:

Ps Ps

Ps

Ps Py

(1,45

0,75

0.9 0.9

0,9

0,6 0,75




3anaya 4. Paccunrarh BepoSTHOCTh 0€30TKa3HOW pabOTHI CIIOYKHOM CHCTEMBI, €CIIM W3BECTHBI BEPOSTHOCTH
0e30TKa3HOW paboThI JIeMEHTOB cucTeMbl. [Ipu pacyere UCTIONB30BATh «TAOIMILYy COCTOSIHUI.

Mexonasie JaHHBIE U1 pacuéra

Pa

Pe

Pc

Po

Pe

0.45

0.75

0.9

0.6

0.75

RBPBOoo~NoOGR~WDNE

KOHTpOJ’IBHHe BOIPOCHI I CaMOCTOSTEIIbHOI IIOATrOTOBKHU K HpOMe)KyTO‘IHOﬁ aTTeCTallun

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

(MaTepHanbl 115 OLICHKH 3HAHHIA)

Texnocdepa. Texnuka. TexHHueCcKass cucTema.
AKCHOMBI 0 ToTeHIanbHoM onacHoctu TC.
TakcoHOMHUS OTTACHOCTEH IO MPUPOJE TPOUCKOXKICHHS.
TakcoHOMHUS OTTAaCHOCTEH IO BpEeMEHH peai3alyi.
TakcoHOoMHs onacHOCTEH 110 3P PeKTaM H3IMEHEHHUS OKPYKAIOIIUX YCIOBHIL.
TakcoHomus onacHOCTEH o Mecty Jokanuzanuu B OC.

TakcoHOMHS OTTACHOCTEN TI0 TPUHOCUMOMY yIIepOy.

TakcoHOMMSI OIACHOCTEH 10 XapaKTepy BO3ACHCTBYS Ha YEIOBEKA.
TakcoHOMHMS TPOU3BOJCTBEHHBIX OMACHOCTEH.

TakcoHOMHMSI OIACHOCTEH 1O CTPYKTYPE.

TakcoHOMMSI OTACHOCTEH MO0 BUAY IHEPTETUUECKOTO HOCUTEIS.
TakcoHOMMUS OIIACHOCTEM 110 YUCITY NOPAKEHHBIX.

Mertopl HIACHTH(UKALIMN OITACHOCTEH

IToporoBelil ypoBEHb BO3JEHCTBUS ONIACHOCTEN.

ITonsarue pucka.

Kraccudukanus 1 xapakTepucTuKa BUIOB PHCKa.

WHnuBuayanbHbIA PUCK.

TexHUYECKUH pUCK.

DKOJIOTUYECKHUI PUCK.

CoumabHbIi pUCK.

OKOHOMHYECKHUNA PUCK.

[Ipouecc ananuza pucka.

VYci1oBHsSI BOSHUKHOBEHUS PUCKA.

IToaxoas! K OLIEHKE PUCKA.

KonnuecTBeHHbIE TOKA3aTEIH PUCKA.

IIpuemiieMslii puck.

Mopens ynpasieHUs PUCKOM.

TeopeMa cioxeHus: BepoaTHocTell. [IpuMeHeHne B TEOpUU HaAEKHOCTH.
Teopema ymHOXkeHHS BeposiTHOCTEN. [IpuMeHeHne B Teopuu HafEKHOCTH.
@dopmyia MONHOH BEpOSTHOCTH. [IpuMeHeHe B TEOpUU HAAEKHOCTH.
Ortka3. Knaccudukanus.

®u3nKa 0TKa30B.

IIpuunHbI 0TKa30B.

@DakTOophl, BIUAIOIINE HA OTKA3BL.

OCHOBHBIE TIOHATHS HAAEKHOCTH.

EnunudHBIe IOKa3aTeNnH HaIEKHOCTH.

KommnekcHble moka3zaTenu Ha&KHOCTH.

BesoTtkazHocTs. [loka3aTenn 6€30TKa3HOCTH.
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64.
65.
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Jonroseunocts. IlokazaTenn J0IrOBEYHOCTH.

PemonTonpuronnocts. [lokazaTenu peMOHTONPUTOHOCTH.

CoxpansiemocTtb. [TokazaTenn coxXpaHsIeMOCTH.

DKOHOMHMYECKHE ITOKA3aTeIN HAAEKHOCTH O0OBEKTOB.

KoMrurekcHble MoKa3aTean HaaéKHOCTH OOBEKTOB.

MaremaTiuueckue MOEIN TEOPUU HaAEKHOCTH.

CTpyKTypHas cxema HaJ&KHOCTH.

Pacuért HaméXKHOCTH CHCTEM C ITOCICA0BATENIbHEIM COSIMHEHUEM 3JIEMEHTOB.
Pacuér Han&XHOCTH cuCTeM C TapajieIbHbBIM COSTUHEHHEM 2JIEMEHTOB.
AHanu3 CIIOKHBIX CHCTEM.

Pacuér cTpyKTypHOI Hal€KHOCTU CUCTEM.

Metoap! noseimenus Haaéxuoctu TC.

Cxema OLIEHKH pHCKa.

MeTtobl aHaIM3a pUCKa.

KauecTBeHHBIE METOBI AHAIM3A PUCKA.

[IpenBapuTenbHbIN aHAIU3 OMACHOCTEMN.

AHanu3 nocleacTBUHA OTKA30B.

AHanu3 onmacHOCTEN METOA0M ITOTEHIINAJIbHBIX OTKJIOHEHHUH.

Amnanu3 ommOOK rmepcoHana.

AHanu3 onacHOCTe! ¢ IOMOUIBIO «JepeBa MPUUNH» MOTCHIIMATLHONW aBapHH.
AHanu3 ornacHOCTe! ¢ TOMONIBIO «JepeBa MOCIEACTBUIN («IepEeBO HEUCTIPABHOCTE», «IEPEBO
COOBITHII).

AHanu3 onacHOCTe! ¢ IOMOIIBIO IepeBa TUIIA «IIPUYHHA — TIOCIIEICTBUEY.
OrieHKa BIUSHHS HA HAAEKHOCTh YSIIOBEUECKOT0 (hakTopa.

AHanu3 oMacHOCTEN ¢ MOMOUIBIO AEPEBA TUIIA «IEPEBO PELICHUI».

AHanM3 OMacHOCTEH ¢ TIOMOIIBIO TAOUIIBI PEIICHUH.

Or1eHKa BAMSHUS YEIOBEUECKOTO (pakTopa.

KonnuecTBeHHBIH aHANINU3 pUCKa.

Merton «epeBa pucKkoBy.

MeTo peTHHTOBOM OLIEHKH pPHCKa.

MeTo/1 TOTYKOTUYEeCTBEHHOM OIIEHKH PUCKA.

Bri60op MeTo10B aHanM3a pUcka.

(DaKTOpI)I HpOHSBO}ICTBeHHOﬁ cpezu)l 1 UX BIIUAHHUC HA Ha}lé)KHOCTI: CHUCTCMBbI «YCJIOBCK — MAIlIUHA».
VYpasiieHuE PUCKOM.

IIpumeHeHye TEOpUU PUCKA B TEXHUYECKUX CUCTEMAX.

Bomnpocs! 1 mpoBepkn yMEHUIT 1 HABBIKOB.

1.

2.

[IpuBecTH mpuMep CTPYKTYPHOI CXeMBI HAICKHOCTH C MapauIeIbHO MMOCIIEIOBATEIBHBIM COCTUHCHUEM
AJIEMEHTOB, (popMyIia HaJe)KHOCTH.

[IpuBecT mpuMep CTPYKTYPHOI CXeMBI HAJICKHOCTH C MIOKAaHATBHBIM pe3epBUPOBaHUEM, (opMyia
HAJICKHOCTH.

[IpuBecTH mpuMep CTPYKTYPHOI CXEMbI HQIEKHOCTH C TI03JIEMEHTHBIM pe3epBHPOBaHUEM, (hopMyTa
Ha/IeKHOCTH.

B peMOHTHY0 MacTepCKyIO 110 00CTy’)KHBaHUIO TEJIEBU30POB IOCTYNAIOT 3aBKH CO CpeIHEH
IUTOTHOCTBIO 5 IIT. B TedeHHe paboueit cMeHsl 3a 10 4. CumnTas, 9To YHCII0 3asSBOK HA JIFOOOM OTpe3Ke
BpEMEHU pacmipe/ieieHo o 3akony [lyaccoHa, HATH BEPOSITHOCTH TOTO, UTO 32 2 4 pabouel CMEHBI
MIOCTYTIAT JIBE 3asBKU.

OnpenennTs BepoATHOCTE 6e30TKa3Ho paboThl P(t) B Teuenue t = 2-10* 4 moAmIMIIHEKA CKONBKEHUS,
€CIIM pecypc MO U3HOCY IIOAYUHAETCS HOPMAILHOMY 3aKOHY paclpeeleHns ¢ mapamerpamMu Mt = 4-10%
qy,6=10%4.

CrnyuwaiiHas BemmumHa X paclpelelieHa 0 HOPMadbHOMY 3aKOHY M TIPEJCTAaBISIET COOOH OIIHMOKY
M3MEpEHHUs TaT4YhKa MaBieHUs. [Ipy M3MEepeHHH DaTYNK MMEET CHCTEMATHYECKYIO OIMNOKY B CTOPOHY
3apprmeHust Ha 0,5 MIla, cpenHee kBagpaTHYecKoe OTKIOHCHHE OIMIMOKM M3MepeHus coctapiseT 0,2
MIla. HaiiTu BEpOSITHOCTb TOTO, YTO OTKJIOHEHUE U3MEPSAEMOT0 3HaUEHHs OT UCTMHHOI'O HE IIPEB30iMaeT
o abcosrotHoM Bennuune 0,7 MITa.

[lo nmaHHBIM OSKCITyaTallMd TEHEpaTopa YCTaHOBJIEHO, YTO HapaboTKa [0 OTKa3za MOIYMHSETCS
SKCIIOHEHIMATLHOMY 3aKOHY ¢ mapamerpoM A = 2.107° 1/gac. Haiitu BeposTHOCTH 0€30TKa3HOM PabOTHI
3a Bpems t = 100 gacos. Onpenennuts MaTeMaTHIeCKOe OXKHIaHNEe HapaOOTKH 10 OTKa3a.

Ompenenuth Kod(G(GUIUEHT TOTOBHOCTH OOBEKTa (dJIEMEHTa), €CIM HW3BECTHO, YTO CpEJHee BpeMs
BOCCTAaHOBJICHUSI OJTHOTO OTKAa3a paBHO 76 =5 4, a cpefiHee 3HaUeHNe HapabOTKU Ha O0TKAa3 COCTaBisAeT 70
=500 4.

Omnpenenuts KOI(QOHUINEHT TEXHUYECKOTO HCIIOJIb30BAHMS MAIIMHBI, €CIM HM3BECTHO, YTO MAIIWHY
9KCILTYaTUpyIoT B TeueHue roja (75 =8760 u). 3a 3ToT nepuo1 FKCILTyaTaliMyi MalllMHbl CyMMapHOE BpeMsl




10.

BOCCTAaHOBJICHUS OTKa30B cocTaBwio f6 = 40 4. Bpems mpoBeneHus periaMeHra cocrasisier fo = 20 4.
CymMapHoOe BpeMs1, 3aTpadeHHOe Ha PEMOHTHbIE paOOThI 32 EPHOJ] IKCILTyaTaLMU COCTABIAET 15 CyTOK,
T.€. tp = 15x24 =360 4.

[pu skcruryarariu B TedeHnd oqHOTo roaa (75 = 1 rox = 8760 4.) m3menuii cCennaibHOTO Ha3HAYCHUS
ObLUTO 3aMKCHPOBAHO IIATH 0TKa30B (m = 5). Ha BoccTaHOBNICHHE Ka)KIOTO OTKA3 B CPEIHEM 3aTPAvuCHO
nBannaTth 9acoB (76 = 20 4.). 3a yka3aHHBIM HepHOJ SKCILUTyaTaIlli ObUT MPOBEICH OIWH PETJIaMeHT
(Texamdeckoe obcmyxuBaHue). Bpems perimamenTta cocTaBuio aecsaTh cyTok (7p = 240 4.). Onpenenuthb
K03 PHUIHEHTBI: TOTOBHOCTH (K2) U TeXHUYECKOTO MCIOIb30Banus (Ku).

Ilepeyennb padoT, BHIMOJHIEMBIX B MPoIecce M3YUeHHUs] TUCIUILTHHBI (MOayJisi, npakTuku, HUP)

1.
2.

[IpakTrdeckue u 1ab0OpaTOPHEIC 3aHATHS B CEMECTpPE
Jlomarmraee 3agaHus

OIIEHO‘{HbIe MaTepuaJbl (OIIeHO‘IH])Ie Cpe}ICTBa), HCIMOJb3yEMbIC VISl IK3aMEHA

3K3aMeHaHI/IOHHLII71 OUJIET BKIIIOYAET B ceOs 2 BoIpoca n3 YCTAaHOBJICHHOTO IEPEUYHA 10 TEMaM, U3JIOKECHHBIM B 4

pasnene nannou PITI.

Bunets! xpansTcs Ha Kadeipe U YTBEPXKISHbI 3aBeAYIOINM Kadeapoi

MeToauKa OLleHKH Pe3yJabTaTOB 00yUeHHs N0 JUCHUIIuHE (MoayJ10, npakTuke, HUP)

TpeOGoBaHuUs K OIICHUBAHHUIO B COOTBETCTBUH ¢ y4eOHBIM ITaHOM: 3Kk3aMeH B 10 cemectpe.

Cuctema OLIEHUBAHHMS, HCIIOIb3yeMasi MPEero/iaBaTesieM JJIsl TEKYIIel OIeHKH YCIIeBaeMOCTH - OaLIbHO-
pEUTHHTrOBAs:

- nocemenue 3austuii — 0,5 Gamna 3a 1 ak. yac 3anstuii (Bcero 51 u), Ho He Gonee 25 GasIoB;

- BBIITOJHCHHE MPAKTHYCCKHUX U JJaOOpaTOpHBIX padot — 3 Gama 3a padory (Bcero 11 pa6oT), utoro He
6oiee 33 OamIoB;

- BBITNIOJIHEHHUE JIOMAIIIHET0 3a/1aHus — 10 2 OayoB.

HUTOI'O ne 6onee 60 6auioB B cemecTpe.

YcnoBue gomycka K 3K3aMeHy 10 JUCHHUIUIMHE — HANYUe He MeHee 33 0aioB ceMecTpoBoOil paboThl.
MerorKa pacueTa OLUEHKU Ha dK3aMeHe.

OrtBeT Ha k3ameHe olennBaetcs B 40 6ayuioB. Kpurepuu onpeseseHus! OIIEHOK Ha 9K3aMEHE M3JI0KEHBI
B paszgene 5 [lomoxeHns o mpoMexxyTodHo# artectanuu cryaeHToB ®IAOY BO HUTY «MUCuC» (I1
239.09-14)

6. YHEBHO-METOANYECKOE U TH®OPMAINIMOHHOE OBECIHEYEHME JUCHUIIJIMHBI

6.1. PekoMeHayeMasi JuTepaTypa

6.1.1 OcHoBHas JuTEpPaTypa

O0o3HaYeHne ABTOpBI, 3aryiaBue buoaunorexa H3parenncTBoO, 1Oj
COCTABHUTEJIH
J1.1 A.B. I'ycbKoB, HanexHOCTh TEXHMUECKHUX YHuBepcurerckas Hosocubupck :
K.E.MuneBckuit CUCTEM U TEXHOI'C€HHBII oubmmoreka ONLINE Hosocubupckuit
puck : yaebnoe mocobue | https://biblioclub.ru/index.ph| rocymapcrBenHbii
p?page=book&id=574734 TEXHUYECKU I
1) yHuBepcureT, 2016.
—424 c.
J1.2 P.A. lllyOun AHanu3 TeXHOT€HHOTO YHuBepcurerckas TamOo0B :
pHCKa : yueObHOe mocodue oubnmuorexa ONLINE Tam6oBcKuit
https://biblioclub.ru/index.ph| rocyaapcrBeHHbIit
p?page=book&id=277881 TEXHUYECKU I
(1408 YHUBEPCUTET
(TT'TY), 2012.— 80c.
6.1.2 lonoJHUTEIbHAS JIUTEPATYpa
O0o3HaYeHne ABTOpBI, 3aryiaBue buoauorexa H3narenncTBoO, 1O
COCTABHUTEJH
J2.1 N.B. Edbpemos, | Hanae:xxHOCTh TEXHUUECKHX YHuBepcuTeTCcKas Openobypr :
H.H. PaxuMoBa (CUCTEM U TEXHOTE€HHBIN PUCK : o6ubmmoreka ONLINE Openbyprexuii
yueOHoe nocodue https://biblioclub.ru/index.ph| rocynapcTBeHHbI#
p?page=book&id=259179 |yuusepcurer, 2013.
(1) —163c.
JI2.2 N.B. YUenernn HanexxHoCTh TEXHHYECKHX YHuBepcurerckas Kazans : Ka3zancknii
CHCTEM U TEXHOT€HHBIHA PUCK : 6ubmoreka ONLINE Hay4HO-
y4eOHoe mocooue HCCIIEN0BATEILCKUI
TEXHOJIOTHYECKUH




https://biblioclub.ru/index.ph YHHBEPCHUTET
p?page=book&id=500621 | (KHUTY), 2017. -
(H1) 156 c.

6.1.3 MeTtoauyeckue MaTepHaJbl

O06o03HaYeHN ABTOpBHI, 3armaBue Bubmmorexa W3 narenscTBO, TOI
e COCTaBHUTEIN

6.2. [lepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTu «AHTEpHET»

91 http://diss.rsl.ru/ — 351 PI'B «/lucceprarmmny
D2 http://window.edu.ru/ — eauHO€E OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcam
33
6.3. IlepevyeHb NPpOrpaMMHOro odecneyeHust

1 - Microsoft Windows
112 - Microsoft Office

6.4. llepevyens HHGOPMANIMOHHBIX CNIPABOYHBIX CHCTEM M MPO(}eCcCHOHATBHBIX 023 TaHHBIX
nl | — Hayunas snexrponnas 6udnmoreka eLIBRARY https://elibrary.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHE JUCIUITJIMHBbI

7.1 Ayn. 116. JlexumoHHast ayauTopusi. AyIUTOPHS UL TPOBEICHHS TAOOPaTOPHBIX M MPAKTHUSCKUX
pabor.

[Tepeuenb ocHOBHOTO 000PYAOBaHUS, yIEOHO-HATIISITHBIX IIOCOOMH:

1. JTabopaTopHsIii cTeHI «DIMeKTpoOe30macHOCTsY — 1 mT.;

2. JIabopaTopHBIi cTeHA «DNEKTPOCHA0KEHHE TPOMBIIUICHHBIX TPEANPUITHI — | mIT.;

3. JlabopaTopHsIii cTeHa «MOHTaX 1 HalagKa 3JIeKTPOOOOPYI0BAHIS IPEIIPUSITHI U TPasKIAHCKUX
3JaHui» — 1 IIT.;

4. JlabopaTopHbIii cTeH] «DHEprocoeperarlye TeXHOJOrHH. DaekTpocHadkerune ¢ MIICO» — 1
IT.

5. KoMIiekt My IpTUMEINIHON anmnaparypsl:

— CHCTEMHBIN OJIOK;

— MmyapTuMeana-mpoekrop NEC

6. Komrmiekr yueOHo Mebemn Ha 36 MOCagOYHBIX MECT.

[MporpammHoOe obecniedeHue

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc.

8. METOAUYECKHME YKA3AHMUS U1 OBYYAIOIUXCS 1O U3YYEHUIO AUCIUITJIMHbI

HpI/ICTyHaH K HU3YYCHUIO JUCHUIUIMHBI, CTYJACHTY HeO6XO}II/IMO BHUMATCJIbHO O3HAKOMUTBCSI C TEMATHYCCKUM
IIJIAHOM 3aHATUH, CIUCKOM PEKOMEHI0BAaHHON JIUTEPATYPBL.

CneﬂyeT YACHUTH NOCJIEA0BATCIIbHOCTD BBITIOJITHCHUA MHAWBUYaIbHBIX y‘-Ie6HI)IX SaI[aHHfI.

CamocTtosTenbHas paboTa CTyJieHTa Ipenoaaraet paboTy ¢ HAy4YHOU 1 yueOHON TUTepaTypoil, yMeHHe CO3/1aBaTh
TEKCThI U IPE3CHTAIUH. ypOBeHL )44 FHy6I/IHa YCBOCHUA NUCHUIIIIUHBI 3aBUCAT OT aKTUBHON M CHCTEMAaTHYECKOM
paboThl Ha JEKIHAX, M3YYCHUS PEKOMCHIOBAHHOW JMTEPATYPHI, BBIIOIHEHUS KOHTPOJIBHBIX IHCEMEHHBIX
3aJaHuN.

[pu n3yueHNH AUCIUTLTHHBI CTYICHTHI BRITIOTHSAIOT CICAYIONINE 3aTaHuUS:

- I3Y4Yal0T PEKOMEHIOBaHHYIO HAYTHO-TIPAKTHUYECKYIO U YICOHYIO JINTePaTypy;

- BEITIOJTHSIOT 331aHUS, TIPEIYCMOTPECHHBIE JIISl CAMOCTOATEEHOW PaOOTHL

OCHOBHBIMH BHJAMH aYAUTOPHOH pabOTHI CTYACHTOB SBISIOTCS JICKIIUHU, IPAKTUIECKHE H JJAOOPATOPHBIE PabOTHL.
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