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LICHBIO OCBOCHHUS JUCILHUITIMHBI «OCHOBBI TCOPUU HAJICIKHOCTU» SABJIACTCSH o6yqe1-me CTYACHTOB
MCTOJaM OUCHHBaAHHA HAJACKHOCTH ITPU IMMPOCKTUPOBAHUHN, UCCIICAOBAHNHU U OKCILTyaTalluUu TCXHUYICCKHUX

1. HEJIX OCBOEHMS JUCHUITJIMHBI

00BEKTOB M TEXHOJIOTMYECKUX npoHeccoB.

3amaua:

OCBOCHHC MCETOAOB MATEMATUYCCKOTO MOJCIHMPOBAHUA TCXHUYCCKHUX 00BEKTOB U

TEXHOJIOTHYSCKUX IIPOLECCOB U IMPOBCACHUA Ha UX OCHOBC BbHIYHUCIUTCIILHBIX OKCIICPUMCHTOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuunmaa «OCHOBBI TEOPUU HAJI@KHOCTH» OTHOCUTCS K 00s13aTe/IbHON YacTH yueOHOro IIaHa.

3. INTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSI 110 JUCIUITJIMHE

[Tnanupyembie pe3ynbTaThl OOy4YeHHS IO JUCIHILIHMHE,

COOTHECCHHBIC C INIAHUPYCMbIMH

pesynbratamu ocBoeHus: OIIOIT (koMIeTeHIUSIMU U HHIAUKATOPAMU JOCTHIKEHUST KOMITETEHIUH )

[TnaHupyemMble pe3yJibTaTbl 00yUYeHUs! 10 AUCLMUIUIMHE, B COOTBETCTBUH C

o0bekTa, CHCTEMbl ~Ha  OCHOBE
MOJIyYEHHOM MaTeMaTHYecKo
MO/IeJH, NPOBECTH aHaIu3
pe3yJIbTaTOB MOJIETUPOBAHUSL

- NPOBECTH aHaJU3  pe3yJbTaToB
MOJIe/IMPOBAHHS B YCITOBHSAX
HEOMPEJIEJEHHOCTH O MOIEIHPYEMOM
npotecce uiu o0bexTe.

OI1K-3.3. Bnaneert:

- HaBbIKAMU MCIIOJIb30BaAHUSI
OCHOBHBIX KJIACCOB MaTEeMaTHUECKHX
MoJeliel, HaBbIKAMM  MPUMEHEHHSI
OCHOBHBIX MPOrPAMMHBIX KOMIUIEKCOB
VTS MOJENHUPOBaHUS  OOBEKTOB,
cucTeM, IPOLECCOB, HaBbIKAMU
pelIeHus THUMOBBIX 3aaauy MeTOAaMu
MaTeMaTHYECKOr0 MOJIEIUPOBAHUS B
obacTi  ynpaBiieHUs  KaueCcTBOM
NPOAYKLMH, YCIYT U MPOLIECCOB.

SKCIUTyaTallMd ¥ TEXHUUECKOTO
00CIy/KUBaHUs, U [UIAHUPOBATDH

€ro JNajibHelee
MCII0JIb30BaHHUE,

Bnaneer HaBbIKAMHU
HUCMOJIL30BAHUSA OCHOBHBIX
KJIaCCOB MaTeMaTHYeCKUX
MoJIelIeH, HABbIKAMU
NpUMEHEHUs OCHOBHBIX

NPOrpaMMHbBIX KOMIUIEKCOB Jiist
MOJEJUPOBAHMS 00BEKTOB,
CHUCTEM, IPOLECCOB, HABBIKAMU
peleHus THUIIOBBIX 3ajga4y
METOaM U MaTeMaTH4ecKoro
MOJEJIMpOBaHus B obOyacTtu
yIpaBJIeHUs KauecTBOM
NPOLYKLHH, YCIIYT U MPOLIECCOB.

dopmupyembie MHAMKATOPOM JOCTHKEHHUS KOMIETEHLHH
KOMIETEHIUH (KO, WHaukaTop 10CTHKEHUs PesynbTarsl 00yueHus no HaunmeHoBaHue
COACPIKAHUC KOMIIETCHLUNH JNUCUMIUTHHE OLEHOYHOI'O
KOMIIETeHLIMHN) (K00, cooeparcanue uHOUKAmMopa) CpeacTBa
OIIK-3. Cnocoben | OIIK-3.1. 3naer: 3Haer OCHOBHbIE mertobl | TecToBble
UCTIOJIb30BATh - OCHOBHbIE METO/Ibl | MareMaTuyecKoro BOIPOCHI
(byHIaMeHTaIbHbIE MaTeMaTUyeckoro  MOJEIMPOBAHUSA, | MOAETUPOBAHMUA, BH/IbI u | CuryaumoHHble
3HaHUS JUISL | BUJIBI 7 XapaKTepUCTUKU | XapaKTEPUCTUKU 3a71a4n
pewennss  0a30BbIX | MAaTeMaTHYECKUX MoJeJIel, | MaTeMaTHYeCKnX monenel, | [TpakTuko-
3a7ay  ynpaBJieHHWs | rokas3areliu KauecTBa | rokasaTesin KauecTBa | OPUEHTHPOBAHHO
KaueCTBOM B | MaTeMarnyecKMx MOJENei, OCHOBHbIE | MaTeMaTHYECKUX MOJeJIel, | e 3ajaHue
TEXHUYECKHX METO/bl BepU(pUKALMU M MPOBEPKH | OCHOBHbIE METO/IbI
cucTeMax ¢ LeJIbl0 | aeKBAaTHOCTH MaTeMaTU4eckuxX | BepupHUKaLHMKM M NPOBEPKH
COBEpIICHCTBOBAHUS | MOJENeH, TEOpPeTHYeCKHe OCHOBbI | aleKBATHOCTH MaTeMaTHUECKHX
B ONTUMH3ALUH MmapaMeTpoB | MoJeJeii, TeopeTHyecKHe
npo(ecCHOHABHON | TEXHOJIOTHYECKUX NPOLECCOB U | OCHOBBI ONTUMH3ALINN
JIeATENIbHOCTH CUCTEM YMpaBJIeHUs KayecTBOM Ha | MapamMeTpoB  TEXHOJIOTMUYECKHX
OCHOBE UCIIOJIb30BaHUS | MPOLECCOB 1 CHCTEM
MaTeMaTHYeCKUX MOJEJeil, MeTolbl | yNpaBieHUs  KayecTBOM  Ha
YMCJICHHOM ONTUMHU3ALUH. OCHOBE UCII0JIb30BaHMS
OIIK-3.2. Ymeer: MaTeMaTHYECKHUX MOJIEJIEH,
- paspaboratb M BepUPHULUHUPOBATH | METO/IbI YUCIIEHHOM
MaTeMaTH4YecKyIo MOJI€JIb, | ONTUMH3ALIUM.
OMpeJeSuTh €€  MOrpelHocTh U | YMeer aHaIM3UPOBaThH
aJIeKBaTHOCTb  pellaeMoil  3ajave, | COCTOSHUE TEXHUYECKOTO
MPOBECTH MOJENMPOBAHUE MpoLecca, | CpeacTBa 1o pe3yJbTaTaM




OIIK-4.  CnocobeH
OCYILLECTBIISATH
OLEHKY

3¢ peKkTMBHOCTH
CHCTEM YIIpaBJieHHs
KauecTBOM,
pa3zpaboTaHHBIX Ha
OCHOBE
MaTeMaTH4eCKUX
METO0B

OIlK-4.1. 3HaeT:

- TEOPeTHYECKHEe OCHOBbI TMPHUHATHS
pelwieHUi  npuH  BbIOOpEe  LEJIEBBIX
¢yHKuMii,  ¢akropoB M BHJIOB

MaTreMaTuuecKuX MOJEJeH, B uncie u
B YCJIOBUSIX HEONpPEAEJEHHOCTH O
MOJIEJIMPYEMOM IIpOLIECCE.

OIIK-4.2. Vmeer:

- MIPOBECTU MOJIEJIMpOBAHUE
npouecca, 00beKTa, CHUCTEMbl Ha
OCHOBE 0JIYYEHHON MaTeMaTu4yecKou
MO eI B YCIOBUSIX
HEONPEAEJEHHOCTH O 30HE U3MEHEHUS
(aKTOpOB M C YUYETOM MOTPELIHOCTH

MOZECJIN, NpOBECTHU aHaJIu3
pe3ysibTaToOB MOIACIIMPOBAHUA, B TOM
qucCJie 141 B YCJIOBUSX

HEONPEACTICHHOCTH O MOACIIMPYEMOM
npouecce uin 00bekTe.

OI1K-4.3. Bnaneer:

- HaBbIKaMW PELUCHU TUIIOBBIX 3aJ1a4
METOIaMHU MaTeMaTH4eCKoro
MOJACJIMPOBaHUA B obuiactu
YIpaBJeHHsl KayeCTBOM MPOILYKLHH,
yCJyr ¥ npoueccos, B TOM 4YHUCJIE U B
YCJIOBHSX ~ HEOMNPEIEJICHHOCTH O
MOZE/IUPYEMOM 00BbEKTE.

3Haer KpPHUTEPUU OLIEHKH
YGPEKTUBHOCTH  TMOJYUYEHHbIX
pe3yJbTaTtoB pa3paboTKK CHCTEM
KOHTPOJIsI i yIIpaBJie Husl
Ka4ecTBOM MPOY KUK (YCIyT).

Ymeer OLEHHMBATb
3 PeKTUBHOCTD CUCTEM
KOHTPOJIS 1 yIpaBJeHUs

KauecTBOM POy KUMHU (YCIIyT).

Brnageer HaBblKaMM NPUMEHSTb
TUIOBbIE  KPUTEPUM  OLEHKU
3Q(EeKTHBHOCTH  MOJIYUEHHbBIX
pe3yJIbTaToOB pa3paboTKU CHUCTEM
KOHTPOJIs i YIpaBJIeHUSA
KaueCcTBOM INMPOAYKUUH (yCIIYT).

TecroBble
BOIPOCbI
CuryallMOHHbIE
3anauu
[TpakTuko-
OPUEHTHUPOBAHHO
€ 3ajJiaHne

4. OBBEM U CTPYKTYPA JUCIUITJIMHBI

OO01mas Tpy10eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHBIX euHuILIbI, 108 yacos




TemaTHueckuii mian
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KonrakrHas pabora Dopmbl
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5 paOOTHUKOM = YCIEeBaeMOCTH,
<
(E)‘ = = | '3 E dopma
B 2 = 5 % 5 « | NPOMEKYTOUYHOI
Ne HaumenoBanue tem w/uinu § 5 % ie S . % é ATTeCTaLMHy
Q_. .
n/n pa3/esIoB/TeM JIUCLMTUTHHDI 8 = = 3 o § § £ 2 | (no cemecmpanm)
) ) < | 9
=t = z z 8 §| =
E = 2 o % Q| =
= ] e S ©
= < - S
= o = =R
< o N
< O )
[=% < =
= = ©
1 Pasnen 1. Marematuyeckue
METO/Ibl B TEOPUU HAJIEKHOCTH
2 Tema 1.1 8
OCHOBHBIE MOHSITUSL U <
5 12 |2 2
KOJIMYECTBEHHbIE MOKa3aTellH
Ha/ISKHOCTH
3 Tema 1.2 8 PENTHHI-KOHTPOIIb
CTOXaCTHYECKHE 3aKOHOMEPHOCTH | 5 34 |2 2 Nel

B TEOPUH HAJIOIKHOCTH
4 Tema 1.3 8
[ToToKM 0TKA30B U BOCCTAHOBJICHHH 56 |2 2
B TEOPHH HA/I©KHOCTH

5 Pazpgen 2. Pacuyer HageKHOCTH

W

6 Tema 2.1 Pacuer cucrem Ha 8
HaJICKHOCTD
7 Tema 2.2 Metob! pacueta 8
Ha/IeKHOCTH pe3epBUPOBAHHbIX 5 9-10 | 2 2
CUCTEM
8 Tema 2.3 Mertop! pacuera u 8 PERTUHI-KOHTPOJIb
aHa/Iu3a HaIeKHOCTH OO'bEKTOB 5 :; 2 2 Ne2
KaK CJIO’KHBIX CHCTEM

9 Paznen 3. Hapexxnocts 0ObEKTOB
[P UCTILITAHMSIX M OKCIUTyaTaLUH
10| Tema 3.1 Wcnbitanuss  Ha 13- 8

HA/IEKHOCTh 14

I Tema 3.2 Teoperuyeckue OCHOBbI 8
OLIEHUBAHHUs HAJEKHOCTH OOBEKTOB }Z
[0 pe3yJIbTaTam KCIUTyaTalin

(o]
[\
NS}

12| Tema 3.3 Meroapl MOBBILICHHUS 17- 8 PEHTHHT-KOHTPOJIb
5 2 2 No3
Ha1e’KHOCTH 00BEKTOB 18 .
Beero 3a 5 cemectp: 18 | 18 72 3auer

Hanunuue B nucuuniune KIT/KP
Hroro no aucumriimie 18 18 72 3aueTr

Conepmaﬂue JIEKIMOHHBIX 3aHSITHH 110 AUCHUIIIHHE

P a3/1es1 ] . MaTeMaTPl‘-leCKHe MCTO/bI B TeOpl/lPl HaJACHKHOCTH
Tema 1.1 OcHOBHBIE HOHATHUSA u KOJIMYECTBEHHbIE [oKas3aTesu HaJIeKHOCTH
OOBEKTOB.

Conepxanne Ttembl. HanexHocTh OOBEKTOB Kak KOMIUICKCHOE CBOMCTBO. AOCTpakTHOE



onucanue npornecca GyHKIHOHUpoBaHUS 00bekTOB. Kitaccudukanus orka3zoB 00bekToB. EquHNYHbIE
rokazaTesM HaJle)KHOCTU. KOoMITIeKCHbIE TOKa3aTeIu HaJAeHKHOCTH OOBEKTOB.

Tema 1.2 CroxacTuueckue 3aKOHOMEPHOCTH B TEOPHU HAJIEKHOCTH

Conepxxanve TeMbl. AHAIMTUYECKHE 3aBUCHUMOCTH MEXKJy I[0Ka3aTe/IsIMU HAIEKHOCTH.
XapakTepucTuka CIy4alHbIX BEJIMYMUH, MCIOJAb3YEMbIX B TEOPUM HAJEKHOCTH. JIMCKpeTHbIE
pacripesiesieHusl CIyYalHbIX BEJIMYMH B TEOpPUM HAAEKHOCTH. HempepbiBHBbIE pacnpeaeieHus
CIIy4alHBIX BEJIMYUH B TCOPHUH HAJICKHOCTU. MHOTOMEpHBIE pacipe/ieieHUs B TCOPUH HAJAEKHOCTH

Tema 1.3 [loToku 0TKa30B M BOCCTAHOBJICHUI B TEOPUU HA/IEKHOCTH

Conepxanue TeMbl. XapaKTepUCTHKa IIOTOKOB OTKa30B M BoccraHoBiaeHud. Mojenn
CIIyYalHBIX IIPOIECCOB B TEOPUH HAACKHOCTH. MapKOBCKHE IIPOLECCH B TEOPUU HAJIEKHOCTH. Buibl
MapKOBCKHUX mporieccoB. [Iporeccrr rudenu u pa3sMHOKEHUS.

Paznen 2. Pacuer HajesHOCTH

Tema 2.1 Pacuer cucrem Ha HaJIEKHOCTh

Conmepxanne Tembl. DaxTopbl, BIMSIONIHE HAa HAASKHOCTH 00BexToB. Kiaccuduxanus
METO/IOB pacueTa CUCTEM Ha HaJIeKHOCTh. Pacder Hale)KHOCTH [IPU OCHOBHOM COCJAMHEHUHU DJIEMEHTOB
B CHUCTeMe. PacdeT HaeKHOCTH C yYeTOM BOCCTAHOBJICHUS U PA3IMYHON TNTyOUHBI KOHTPOJIS.

Tema 2.2 Merto/ibl pacyeTa HaZle) KHOCTH PE3EPBUPOBAHHBIX CUCTEM

Conepxanne teMbl. Knaccudukaiuss METo0B pe3epBUpPOBaHus cucTeM. Pacuer HaJeKHOCTH
npu o0meM W pasJielIbHOM pPE3epBHUPOBAHUU CHCTEM. PacdeT HaJeKHOCTH IIPU pPE3epPBUPOBAHUU
CUCTEM C JIpOOHOW KPATHOCTHIO. JIOTHKO-BEpOSTHOCTHBIE METO/Ibl pacyeTa PE3CPBUPOBAHHBIX CUCTEM.
Pacuer Hajie)XHOCTH pe3epBUPOBAHHBIX CUCTEM C BOCCTAHOBJIEHMEM. PacdeT Halle)KHOCTU CUCTEM IIpH
CKOJIB3SIIIIEM PE3EPBUPOBAHUM U YUETE IOCIEAECHCTBHS OTKA30B.

Tema 2.3 MeTtobl pacdyeTa U aHaIM3a HAJISKHOCTH 00BbEKTOB KaK CJI0MKHBIX CHCTEM

Conepkanne Tembl. OCOOEHHOCTH pacyeTa HQJASKHOCTH CIOXKHBIX cucteM. Pacuer
dyHKIMOHATBHON HaAeKHOCTH cucTteM. OOOCHOBaHUE U paclpejielieHne TpedOBaHUN K HAJEKHOCTH
5JIEMEHTOB CUCTEMBI. MeTO/Ibl MOJICIUPOBAHUSI HAJIEAKHOCTH CIIOKHBIX CUCTEM

Paznen 3. Hane)kHOCTh OOBEKTOB MPH UCTILITAHUSX U SKCILTYaTaLUH

Tema 3.1 McnoblTanus Ha HAJAEKHOCTD

Conepxanne Tembl. Ha3HaueHue M BHJIbI MCIBITAHMM Ha HaJIEKHOCTb. OupeienuTelbHble
UCIBITAHUSI HA HaJIeKHOCTh. KOHTPOJIbHBIE HCIBITAHUS HA HAJICKHOCTH. MHOro(akTopHbIe
UCIBITAHUS. HA HAJIC)KHOCTb. KpUTEpUH ONTUMAIBHOCTH IHIPH IUJIAHUPOBAHUU MHOTO(PAKTOPHBIX
ucnblTaHUH. MeToapl M MOJENU OIEHKH BpPEMEHHM KaK »JKCIEPUMCHTAIbHOro (axropa mpu
IUTAHUPOBAHU U MHOTO(aKTOPHBIX UCTIBITAHU I
o0bekToB Ha HagexkHocTts (MOUH). Metox onpeneneHuss UIMTEIBHOCTH HMCIHBITAHUW IIPH
cranoHapHom xapakrepe uzmeHenust BI1O Bo Bpemenu. ...

Tema 3.2 Teoperuyeckue OCHOBBI OIICHUBAHMS HAJIEKHOCTH OOBEKTOB IO pe3yJibTaTam
IKCILTyaTallku

Couepxxanue Tembl. KilaccMueckue METOJbI MaTeMaTUYECKOW CTATHCTUKH JUIsS aHalin3a
OKCIUIyaTalMOHHOH MH(pOpMalud O HAJEKHOCTH OO0BEKTOB. MeToAbl OLEHKH IOKa3aTesei
HAJEeKHOCTH IIyTeM 00paboTKU ycedyeHHBIX BBIOOPOK. MeTOJIbl OLEHKH MOKa3aTesied HaJleKHOCTH ¢
yueTtoMm anpuopHodt uHpopmanuu. Cucremsl cbopa uHPOPMAIMH O HAAEKHOCTH OOBEKTOB B
9KCILTyaTaIiHu.

Tema 3.3 MeTo/1b1 TOBBIIIEHUS HAJCKHOCTH OOBEKTOB

Coneprxanue Tembl. Kiaccudukanus MeTo/10B IOBBIICHUS HA/ICKHOCTH. Pe3epBupoBanue Kak
METOJT TOBBIIEHMS HaAeKHOCTH cucTteM. CrnocoObl YMEHBIIEHUS] WHTEHCHBHOCTH OTKA30B JUIs
NOBBILICHUS HAAEIKHOCTH cUcTeMbl. COKpallleHHe BpeMeHH HEeIPepbIBHONH pabOThl U BOCCTAHOBIICHHUSI
C L1€JIbIO [TOBBIIICHUS HAAECIKHOCTH CUCTEMbI. BiMsHue nepuomuHoctd u o0beMa npouIakTHUCCKUX
MEPONPHITHH Ha HAJAEKHOCTh cucTeM. OOecriedeHune pamroHalIbHOIO COCTABa 3allaCHBIX YJIEMEHTOB
KaK crocoO MOBBIMICHUS HAICKHOCTH CHCTEM.

Coaepmaune NPAKTHYECCKHUX 3aHSITUH 10 JUCHMIIIHHE
Pazpen 1. MaremaTtudeckue MeTO/IbI B TEOPUM HAJIEIKHOCTH

Tema 1.1 OCHOBHbBIE [TOHSTUS 5 KOJIMYECTBEHHDIE [OKa3are;u HAIEKHOCTH
00BEKTOB.



Conepkanue Tembl. HamexHocTh 00BEKTOB Kak KOMIUIEKCHOE CBOMCTBO. AOCTpakTHOE
onucanue nporecca GyHKIHOHHpoBaHUS 00bekTOB. Kiaccuduxaius otkazos 00beKToB. EJMHUYHBIE
[OKa3aTeJid HaJeKHOCTH. KoMIIeKCHbIe TOKa3aTeIn HaAe)KHOCTH O0BEKTORB.

Tema 1.2 CroxacTryeckue 3aKOHOMEPHOCTH B TEOPUU HAZIEIKHOCTH

Cosepxkanue TeMbl. AHAJIUTHYECKHE 3AaBUCHUMOCTH MEXIY I[10Ka3aTeasMH HaJEKHOCTH.
XapakTepucTHKa CJIy4alHBIX BEJIUYMH, HCIOJIB3YEMbIX B TEOPUM HAJEKHOCTH. JlMCKpeTHbIe
pacrpejie/ieHusl CIy4alHbIX BEJIMYUH B TEOPHUM HAJECKHOCTH. HenpepbiBHBIE —pacipe/ieneHus
CJIy4alHBIX BEJIMYMH B TCOPUHU HAJIEKHOCTH. MHOrOMepHbIE paclipe/IeieHHs] B TCOPUM HAJICKHOCTH

Tema 1.3 [loToku 0TKa30B M BOCCTAHOBJICHUH B TEOPUU HAJIEKHOCTH

CoJiepkaHue TeMbl. XapakTepUCTHKA I[OTOKOB OTKa30B M BOCCTaHOBJIeHUH. Mojenu
CJIyYaMHbBIX MPOIECCOB B TCOPUM HAACKHOCTH. MapKOBCKUE IIPOLECChl B TEOPUH HAJAE)KHOCTH. Buibl
MapKOBCKHX IpoiieccoB. [Iponecesl rudenu 1 pa3sMHOKEHUS.

Pasznen 2. Pacuer HaaeKHOCTH

Tewma 2.1 Pacuer cucteM Ha HAJEKHOCTH

Conepkanre Tembl. DakTOpbl, BIMAIONME Ha HAISKHOCTH 00bexToB. Kiaccuduxanus
METOJIOB pacueTa CUCTEM Ha HaJIeKHOCTh. Pacder Ha/le)KHOCTH IIPU OCHOBHOM COE€IMHEHUH DJIEMEHTOB
B cucTeme. PacdeT HaI@KHOCTH C yU€TOM BOCCTAHOBJICHUS U PA3JIMYHON I11yOMHBI KOHTPOJIA.

Tema 2.2 Merobl pacyeTa HaJIS)KHOCTH PE3EPBUPOBAHHBIX CHCTEM

Coneprkanue Tembl. Kimaccudukanusi METOJ0B pe3epBUPOBaHUs cucTeM. Pacuer HaleKHOCTH
opu o0IeM M pa3fesibHOM pe3epBUpPOBAHMM CUCTeM. PacdeT HaneKHOCTH IIpU Pe3ePBUPOBAHHMH
cUcTeM C JIPOOHOM KPaTHOCTBIO. JIOTMKO-BEpOSTHOCTHBIE METO/Ibl pacyeTa PE3CPBUPOBAHHBLIX CUCTEM.
Pacder HaJeKHOCTH Pe3ePBUPOBAHHBIX CUCTEM C BOCCTAHOBIIEHMEM. PacdeT HaJe)KHOCTH CHCTEM IpH
CKOJIB3SILIEM PE3EPBUPOBAHUM U YUETE [IOCIEAEHCTBUS OTKA30B.

Tema 2.3 MeTo/1bl pacyeTa U aHaIN3a HAJASKHOCTH OOBEKTOB KaK CJIOMKHBIX CUCTEM

Conepkanue Tembl. OCOOCHHOCTM pacyeTa HaJEKHOCTH CJIOXKHBIX cucreMm. Pacuer
$yHKIMOHATBHON HajeKHOCTH cucTeM. OOOCHOBaHUE U paclpejesieHne TpeOOBaHUN K HaJeKHOCTH
HJIEMEHTOB CUCTEMbI. METO bl MOJICTUPOBAHUS HAZEKHOCTH CIOKHBIX CUCTEM

Pazzen 3. Hane)xHocTh OOBEKTOB MPH UCTILITAHUSX U SKCTLTYaTalUH

Tema 3.1 McrpITanms Ha HAJICKHOCTD

Conepxanne Tembl. Ha3HayeHwe M BMJIbI MCIBITAHMH Ha HaJEKHOCTh. OnpeneiauTelbHble
UCIIBITAHHS HA HaJIeKHOCTh. KOHTpOJbHBIE MCHBITAHUS HA HAJIEKHOCTh. MHOro(akTopHbIe
UCIIBITAHUST HA HAJACKHOCTh. KpUTEepHH ONTUMAIBHOCTH MpPU IIJIAHUPOBAHUM MHOIO(paKTOPHBIX
UCIIBITAHUHA. MeTOJbI M MOJICJIM OICHKHM BpPEMEHH KakK »HKCIEepUMEHTAIbHOro (Qaxropa Ipu
IIAHUPOBAHU U MHOT0(paKTOPHBIX HCITbITAHUN
obbexToB Ha HamxexkHoctb (M®HWH). Mertoax onpeneneHuss JUIMTEIbHOCTH MCIBITAHUU IpH
c¢ranmoHapHoM xapaktepe uzmeHenusi BI1O Bo Bpemenu. ...

Tema 3.2 Teoperuueckue OCHOBBI OIICHUBAHMS HAJICKHOCTH OOBEKTOB IO pe3ylibTaTam
HKCILTyaTalliu

Conepxanue tembl. Kiiaccuueckue MeTOJbl MAaTEMAaTHYECKOH CTATUCTHKHA JUIS aHaId3a
HKCIUTYaTAlMOHHOW HMHEGOpPMAIIMM O HAJEKHOCTH OOBEKTOB. MeToabl OLEHKH [oKasaresel
HAJeKHOCTH TyTeM 00pabOTKH YCEeUeHHBIX BBHIOOPOK. MeTOJIbl OLICHKH I0Ka3aTesield HaJeKHOCTH C
yueroM anpuopHoit uHpopmanuu. Cucrembl cOopa uHPOpPMALMH O HAJACIKHOCTH OOBEKTOB B
HKCILTyaTallUH.

Tema 3.3 MeTo /161 HOBBIIICHUS HAACKHOCTH 00BEKTOB

Conepxanne Templ. Kiaccudukarus MeTo[0B [TOBBIIICHUS HAJIC)KHOCTH. Pe3epBupoBaHue Kak
METOJI MOBBILIEHUST HAJACKHOCTH cucTeM. CrocoObl YMEHbIICHUS] HHTEHCHBHOCTH OTKA30B JUIs
NOBBILIEHUS HACKHOCTH cucTeMbl. COKpallleHHe BpeMEHU HENPEPBIBHOW padOThl U BOCCTAHOBJICHUS
C LEJIBIO IIOBBIIICHUS HAJIC)KHOCTH CUCTEMBbL. BiMsiHue NeproIuIHOCTH U 00beMa IPOPUIAKTUIECKUX
MEpPOIPUATUN HA HAJIE)KHOCTH cucteM. ObecrnieyeHne pallMoOHAIBHOIO COCTaBa 3aMacHbIX JIEMEHTOB
Kak croco0 MOBBIMIEHUS HAJIEHKHOCTH CHCTEM.



5. CPEJACTBA JJIsI TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTW, IPOMEKYTOYHOU ATTECTAIUHA 110 UTOT'AM
OCBOEHUSI TUCHUIUVIUHBI 11 YYEBHO-METO/IMYECKOE OBECIIEYEHHE
CAMOCTOSITEJIBHON PABOTBHI CTYJIEHTOB

5.1. Tekymuii KOHTPOJb ycneBaemMocTu (peiTuHr-xontposto Ne 1, peiftunr-kontpomo Ne 2,
PeUTHHT-KOHTPOJIIO No 3)
Bormpock! kK pedTHHI-KOHTPOJ1r0 Ne |

Jlaiite onpe/ienenns MOHATHIO «HAIEKHOCTbY.

3 KaKuX COCTABISIIOIUX COCTOUT CBOHCTBO «HAJAEIKHOCTH)?

Yro rakoe 6e30TKA3HOCTH U JIOJIFOBEYHOCTh 0OBEKTOB?

B dem 3aximodaercs cBOUCTBO «PEMOHTONPUIOJHOCTE)?

Kak BbI MOHMMaeTe CMBICIT OHSTHH «HCIIPABHOCTLY U padOTOCIIOCOOHOCTE)?

KaxoBa pa3nuiia Mexiy otkazom u gepekroM odObexkrTa?

Yem xapakTepu3yeTcs IpeaebHOe COCTOssHUE 00beKTa?

Packpoiite moHstie «HapabOTKay.

Yro TaKoe «pecypey» U «CpPoK CIIyKOBI»?

10. ITo kaKuM mpU3HAKaM KIacCHPUIUPYIOTCS OTKa3bl 00bEKTOB?

1. UeM OTIMYAIOTCS APYT OT Jpyra BHE3ANHBIH U IIOCTENEHHbIH OTKa3b1?

12. HazoBuTe eiMHMUHBIE MOKa3aTeal 0€30TKa3HOCTH 0OBEKTOB.

13. Jlaitre onpejesieHue BEposiTHOCTH 0€30TKa3HOH paboThl 0ObeKTa.

14. Tlepeunciiure KpUTEPUH JOITOBEUHOCTH.

15. UTO TaKkoe MHTEHCHUBHOCTh OTKA30B M HHTCHCUBHOCTH BOCCTAHOBIICHUS ?

16. B yem orinunuue HapaboTKu 00BEKTa 10 0OTKa3a OT HapaOOTKU Ha OTKa3?

17. PacckakuTe CYUIHOCTH KPUTEPHS «IIapaMeTp IIOTOKA OTKA30BY.

18. OOBSICHHTE PA3HUILY MEXK/Y €IMHUYHBIMU U KOMIUIEKCHBIMU [TOKA3aTeIsIMH HAJIE)KHOCTH
00BEKTOB.

19. Kakue Bbl 3HaeTe KPUTEPUU HAJIEKHOCTH, XapaKTEPU3YIOUIHE FOTOBHOCTL OOBEKTOB K
[IPUMEHEHUIO?

20. Kakumu rokasaTelisiMi OTICHUBAOTCS BPEMsl MCII0JIb30BAHUS 0ObEKTa 110 HA3HAYCHUIO?

21. KakoBa 3aBHCHMOCTH M@Ky BEepOSITHOCTBIO 0e30TKa3HOH paboThl 00BEKTa U ero cpeaHein
HapaboTKOH /10 oTKa3za?

22. Kak cBsi3aHbI MeK1y COO0H BEpOSTHOCTH 0€30TKa3HOM paboThl U HHTEHCUBHOCTL OTKA30B
o0bekra?

23. Pacckaxute 0 CBSI3M BEPOSITHOCTH 0€30TKa3HON pabOoThl, HHTEHCUBHOCTH OTKA30B U CpeHEH
HapabOTKH 10 0OTKa3a 00BEKTa.

24. OO0utast cxema COCTOSHUM U cOObITUI

25. Ilpenenbuoe cocrosinue

26. HapaOoTka j10 oTkaza

27. HapabGoTka Mex 1y oTKazaMu

28. Texuuueckuii pecypc

29. Cpok ciry k05l

30. Ilpouecc pynknmonupoBanus oObeKTa

31. Cxema 1epexo/1a CUCTEMBI U3 OJIHOrO COCTOSIHUS B JIPYTroe

32. TlocitlenoBarenbHOE COC/IMHEHUE DJIEMEHTOB B CHCTEME

. [lapannenbHoe coeTUHEHHE SJIEMEHTOB B CHCTEME

I Ipu3naxu Kiaccupukarmu 0TKa3oB

Kiaccudukarust orkazoB 10 3aBUCUMOCTH OT OTKa3a JIPyruX 00bEKTOB

. Knaccnduxanust 0Tka30oB 110 BO3MOXKHOCTH [MOCIIEYIOLIEr0 UCIIONB30BaHMs 00bEKTa

Kiaccnukanus orka3os o mpuauHaM BO3MOXKHOIO OTKa3a

Knaccudukanus oTka3oB 0 HATHYHIO BHEIIHUX MPOSBJICHUIT 0TKa3a

Kiaccuukanus orka3oB 1o XxapakTepy H3MEHEeHHs OCHOBHOIO mapameTpa 00beKTa

. Knaccudukanms 0Tka30B 110 BO3ZMOKHOCTH yCTpaHeH s OTKa3a
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41. [loxa3zarenu HaIEKHOCTH

42. EnuHuyHbIe mokas3areian HaleKHOCTH

43. BepositHOCTB 06€30TKa3HON paboOThI

44. Cpenmnsist HapaboOTKa J10 OTKasa

45. Cpennsisi HapaboTKa Ha OTKa3

46. MIHTEHCUBHOCTBH OTKA30B

47. [lapamerp oTOKa OTKa30B

48. CpelHUH ¥ Ha3HAUYEHHBIA pecypehbl

49. Cpe/iHUI 1 HA3HAYEHHBIA CPOK CIIyKOBI

50. BeposiTHOCTH BOCCTAHOBJIEHHUS B 3aJaHHOE BPEMs]

51. CpejHee BpeMst BOCCTaHOBJICHHUs

52. VIHTEHCHBHOCTH BOCCTAHOBJICHMUSI

53. Inornocts BepostHOCTH f(1)

54. KomIuiekcHble IoKa3aTe/ i HaAe)KHOCTH

55. Koagdumuent roroBHOCTH

56. Koaduument orepaTuBHON rOTOBHOCTH

57. Koo puiueHT TeXHu4eCKoro UCI0JIb30BaH s

58. KoadduruenT rnjiaHupyeMoro npuMeHeHHus
Borpoce! k pedTHHT-KOHTpoI1t0 No 2

. JlaiiTe onpesiesieHIe MOHITHIO «PE3CPBUPOBAHUE.
. Uro Takoe n30bITOYHOCTH?
. Kaxue Bol 3HaeTe npusHaku KiaccupuKaly METO10B Pe3epBUPOBAHUs !
. Packpoiite cojiepkanue CTpyKTYPHOI'O pe3epBUPOBAHUS.
. Pacckaxkure 0 BpeMeHHOM U UH(OPMAIMOHHOM PE3EPBUPOBAHUH CUCTEM.
. B uem 0cobeHHOCTH (PYHKIIMOHATBHOTO pe3epBUPOBAHMS CUCTEM?
. Kak knaccuuumpyroTest CHCTEMBI 10 c11oco0y COeAMHEHUsl Pe3ePBHBIX 2JIEMEHTOB?
. Tlepeunciure 1 JaiiTe KPATKYIO XapaKTEPUCTUKY CIIOCOOaM BKIIIOUCHMsI PE3epBa B CUCTEMAX.

9. UeM XapakTepu3yeTcs CTereHb H30bITOYHOCTH B METOJIAX PE3ePBUPOBAHUS CUCTEM?

10.B xaxux pesxumax MOryT paboTaTh pe3epBHbBIE 2JIEMEHTHI B CHCTEMax?

11.BbiBejinTe OCHOBHBIE COOTHOIIICHHS HAJKHOCTH JJIst OOLLETr0 pe3epBUPOBAHUS CHCTEMBI.

12.Pacckakute 0 MOCIEIOBAaTEILHOCTH —pacdera HAJAEKHOCTH CUCTEMBI € pa3/IC/ibHbIM
Pe3epBUPOBAHUEM IIIEMEHTOB.

13.Kax o1ieHnBaeTCsi BBIMIPBIIIT HAJIS)KHOCTH IIPH PE3ePBUPOBAHUU CHCTEM?

14, B dyem OCOOCHHOCTH pacyera HAJAEKHOCTH CHCTEMBbl [IPU  PE3CPBUPOBAHMM  C
JApOoOHOH KpaTKOCTBIO?

15. KakoBbI MPUHITUITBI MAKOPUTAPHOIO PE3EPBUPOBAHMS CUCTEM !

16. Yto Takoe cKoJb3slee pe3epBUpoOBaHKe B cUcTeMax?

17. OObsichute, kKak Bbl mHOHUMaeTe CyIIECTBO JIOIMKO-BEPOSTHOCTHBIX METONOB pacyeTa
HAJIS)KHOCTH CUCTEM.

18. Packpoiite aropurm pacuyera HaJAeKHOCTH C ITOMOILBIO JIOIMKO-BEPOSITHOCTHOIO METOa st
CUCTEM, HMEIOLIMX MapalUIeSIbHYIO CTPYKTYPY.

19. BeiBemuTe ypaBHEHHE IS pacyeTa HAJIEKHOCTH BOCCTAHABIHMBAEMOI'0 PE3epBUPOBAHHOIO
00BeKTa ¢ HCIOJIb30BAaHUEM Tpada Mepexo 0B ero COCTOSIHUH.

20. Kakumu criocobaMu MOXHO peliaTh YpPaBHEHHS, OIMMCBIBAIOIIME BEPOSTHOCTH COCTOSHUIMA
PE3epBUPOBAHHOM CHCTEMBI C BOCCTAHOBIICHUEM ?

21. Yro Takoe «cTanuoHapHbId K03()PUIHEHT TOTOBHOCTH CUCTEMBI» ?

22. Kak y4uThIBaeTCS IOCIEICHCTBIE OTKA30B IIPU pacueTe HaJEIKHOCTH pPEe3ePBUPOBAHHBIX
cucrem?
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Bonpocs! kK pedTHHr-KOHTpOoJ110 No 3
1. HasHayeHue 1 BUJIbI HCIIBITAHUN HA HAJI€)KHOCTD.
2. OnpeneuTelbHbIC UCIIBITAHUS HA HAJIEKHOCTE.
3. KoHTposibHBIC UCIIBITAHUS HA HAIEKHOCTD.
4. MuorodaxkTopHble UCIBITAHUS HA HAJEKHOCTD.
5. Kpurepuu onTuMaabHOCTH IIPH IUIAHUPOBAHUE MHOTO(AKTOPHBIX UCIBITAHHIA.



_ 6. MeTo/ bl ¥ MOJIEJIM OIIEHKH BPEMEHH KaK dKCIHEPUMEHTAIBLHOI0 (pakTopa NpH MJIaHUPOBAHUU
MHOTO(AKTOPHBIX UCIIBITAHHH 00beKTOB Ha HajlexkHocTh (MODUH).
7. Metoa ompeJieieHust JUIMTEIbHOCTH UCIIBITAHUN NP CTAMOHAPHOM XapaKTepe M3MEHEHHUsI
BIIO Bo Bpemenu.
8. Kiaccnueckue METO/IbI MaremMaTH4ecKou CTATHUCTHUKH JULSI aHajmsa
HKCILTYaTAllMOHHOM HH(POPMAIHU O HAJIEKHOCTH OOBEKTOB.
9. MeTo/1bl OIEHKH [TOKa3aTes e Ha/IeXKHOCTH MyTeM 00paboTKH yCeUEHHBIX BEIOOPOK.
10. MeTo/ap! OIICHKH TTOKa3aTelell HaJIeKHOCTU ¢ YUETOM allpMOpPHON HH(OpMaLUK.
11. Cucremel cOopa uHGOpMALUU O HAJIEKHOCTH OOBEKTOB B DKCILTyaTalllH.
12, Knaccudukanust METOJOB IMOBBILICHHMS HAJEKHOCTUH. PesepBupoBaHMe Kak METOJ
MOBBIIIICHUS HA/ICKHOCTH CUCTEM.
13. CriocoObl YMEHBIICHHUSI HHTEHCUBHOCTU OTKA30B JUJIsl NOBBILICHUS HAJIEKHOCTH CUCTEMBI.
14. CoxpaiieHre BpeMEHH HENpepbIBHOM padOThl M BOCCTAHOBJIEHHS C LEJIbIO ITOBLIIICHHUS
HaJeKHOCTH CUCTEMBL.
15. Biausitnue nepuoJMYHOCTH B o0beMa HpO(HUIAKTHUUECKUX MEpPOIPUSTHH Ha HaJIEKHOCTH
CUCTEM.
16. OOecneyeHne pamMoOHAIBLHOTO COCTABa 3alaCHBIX 2JIEMEHTOB KakK CIO0CO0 NOBBILICHHUS
HAJCKHOCTH CUCTEM.
5.2. Ilpomesxy TouHASE ATTECTAIMS [10 HTOraM OCBOCHHSI JIMCLIMIUINHBI (3a4eT)
Bormpocs! k 3auery
. HajexHocTh — onpeieieHue 1 ee COCTaBIISIOIHE.
. Be3oTkazHocTh — orpeeneHue U ee CoCTaBJISIOLIHE.
. PEMOHTOIPUTOAHOCTD - OIIPEEIIEHUE U €€ COCTaBIIAIOLIHE.
. JIoJIroBe4HOCTh U COXPaHSAEMOCTH - OIIPEJEJIEHUE U UX COCTaBJISAIOLIHE.
. ABcTpakTHOE orMcaHue rnpornecca (QyHKIMOHUPOBaHUs 00 BEKTA.
. IlokazaTenn Ha/IS)KHOCTH.
. BepositHoCTh G€30TKa3HOM pabOTHI.
. IHTeHCUBHOCTL OTKA30B.
9. Hapaborka oObekra.
10. TTapameTp noroka oTKa3oB.
11. KoMIieKcHBIE MOKa3aTe Il Hale)KHOCTH.
12. Cpoxk cyx0bl 00beKTa U pecypc.
13. Cocrosiuue 0ObeKTa (CUCTEMBI) M CXeMa [1epexo/1a €ro U3 0JJHOI0 COCTOSHUS B IPYToe.
14. AHaMTHYEeCKHE 3aBUCHMOCTH MEX/Ty TI0Ka3aTeIsIMU Ha/ISKHOCTH:
- 3aBUCHMOCTb Mexcy P(t) u Tep
- 3aBUCUMOCTb MeXJTy P(t) u A(t)
- 3aBHCUMOCTh MexIy P(t), Mt) u Tep
15. BoccranaBnuBaeMocTs 00BbeKTa — OlIpe/IeIeHne U KPUTEPUH.
16. Knaccudukanus orkazoB 00bEKTOB.
17. CocrostHust CUCTEMBI TPU MIOCIIEI0BATEIbHOM COEJAMHEHUH €€ HJIEMEHTOB.
18. CocrostHUSI CUCTEMBI [TPH MTapaJJIeIbHOM COSIMHEHHH €€ DJIEMEHTOB.
19. Knaccudukaiiust MeTo/10B pacdera HaJIeXKHOCTH CHCTEMBI.
20. Pacuer Haje)KHOCTH IPU OCHOBHOM CO€/IMHEHHUH JIEMEHTOB B CUCTEME!
- 00U 110/1X0/1
- 0OCOOEHHOCTH OPUEHTHUPOBOYHOIO pacyeTa.
21. MeToap!l pacyera HaJIe)KHOCTH B 3aBUCHMOCTH OT crioco0a analinsa o0bekTa.
22. KoadpuumenTHbIil MeTO| pacyera Ha/Ie)KHOCTH CHCTEMBI.
23. Yder pexxumMoB padOThI 2JIEMEHTOB B CHCTEME IIPU pacyieTe €€ HaAe)KHOCTH.
24. Knaceuukanus (pakropoB, BIUSIFOMINX HA HAJTEKHOCTH CHCTEM:
- TeXHOJIOTHYECKHE
- KOHCTPYKI[MOHHBIE
- OKCILTyaTallMOHHBIE.
25. PesepBupoBanue — onpejeieHue, Ha3HaYeHue U BHJIbL:
- CTPYKTYpHOE
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- PYyHKIIMOHAIBHOE

- Harpy304Hoe

- IOCTOSIHHO®

- IMHAMHMYECKOe

- 3aMelleHHEeM

- CKOJIB3s1IIee

- M@KOpPUTAPHOE

- BpEMEHHOE

- UH(OPMAIMOHHOE.

26. CriocoObl BK/IIOYEHHUS Pe3epBa B CUCTEMAX.

27. Pacuet Hale)KHOCTU CUCTEMBI IIPU PE3EPBUPOBAHUH:

- 00I1IeM € TIOCTOSIHHO BKJIFOUEHHBIM PE3EpBOM

- pa3/IeJIbHOM C IIOCTOSIHHO BKJIFOUEHHBIM PE3EPBOM.

27. OlLileHUBaHUE BBIUTPBIIIA IIPU PE3EPBUPOBAHUHI CUCTEM.

28. OcobeHHOCTH pacyeTa HaIe)KHOCTHU CII0XKHBIX CHCTEM.

29. Pacuer pyHKIIMOHATILHOM HA/IEKHOCTH CIIOKHBIX CHCTEM.
30. O0ocHOBaH#e U pacrpezesieHue TpeOOBaHUN K HAIEeKHOCTH DJIEMEHTOB CUCTEMBI.
31. Knaccudukanusi MEro10B MOBBIIIEHUS HAIEKHOCTH CUCTEM.
32. CxeMHBIEe METO/Ibl ITOBBIIIEHUS HAIEHKHOCTH CUCTEM.

33. KOHCTpYKTHBHBIE METO/IbI [IOBBILIEHUS HAJIE)KHOCTH CUCTEM.
34. DKcrutyaraliMOHHBIE METO/IbI TOBBILICHUS HAJIEKHOCTH CUCTEM.

5.3. CamocrosiTesibHast padoTa 00y4uaomerocsi.

Bormpocs! aiist camocTosiTesbHON padoThl

1. MeToapl U MOJICIIM ONEHKH BPEMEHH KaK DKCIEPUMEHTAIbHOro (hakTopa IpU IIAaHUPOBAHUH
MHOTO()AaKTOPHBIX UCIIBITaHUN 00BEKTOB Ha HajexkHocTh (MOUH).

2. Metoj omnpejieieHus JUIMTEIbHOCTH HCIBITAHAN IIPU CTALlMOHAPHOM XapaKTepe H3MeHEHHsI
BIIO B0 Bpemenu.

3. Knaccnueckue METO/IbI MareMaTH4ecKoi CTATHUCTUKH JUist aHaIM3a
HKCIUTyaTalHOHHONW HH(POPMALUK O HAJIEKHOCTH OOBEKTOB.

4. MeTo/Ibl OI[EHKH IOKa3aTeleil HaIe)KHOCTU IyTeM 00padOTKH yCeUEHHBIX BBIOOPOK.

5. MeTo/ibl OIleHKH MOKa3aTeNeil Hale)KHOCTH € YYETOM allpuopHo# uHdopmanuu.

6. Cuctembl cOopa HHPOPMALIUU O HAZIEKHOCTU OOBEKTOB B AKCIUIYaTAllUH.

7. Knaccuduxaius METOIOB MOBBIICHUS HAJISKHOCTH. PezepBupoBaHue KaK METO/ 1OBbILICHMS
HAJIe)KHOCTH CHCTEM.

8. CriocoObl yMEHBIICHUS! HHTCHCUBHOCTH OTKA30B JUIS IIOBBILICHUS HA/ICKHOCTH CUCTEMBI.

9. CokpamieHue BpeMEHHU HENPEphIBHOW pabOTHl M BOCCTAHOBJICHHSI C 11€JBI0 HOBBIILICHUS

HaJE)KHOCTU CUCTEMBI
®onyt onenounsx MarepuatoB (GOM) st npoBe/ieHUs! aTTeCTallud YPOBHSI C(POPMUPOBAHHOCTH
KOMIIETEH I 00y4aroImuXcst 0 JUCIUIUIMHE 0POPMIISIETCS. OTJCIIBHBIM JOKYMECHTOM.

6. YHEBHO-METOAUYECKOE 1 HHOOPMAILIMOHHOE OBECIIEYEHUE

JUCHUITJINMHBI
6.1 KuuroodecreueHHOCTH
HaumenoBanue nutepaTypbl: aBTOp, HA3BAHHUE, BUJ [on KHHUT'OOBECITEYEHHOCTD
M3/1aHUS, W31aTeIbCTBO M3/1aHUs!

Hajyimume B anektponnom katajnore DbC

OcHoBHasl tuteparypa*
I. Herec, B. A. OcHOBbl TEOpPHH HAAEIKHOCTH
yueOHoe mnocobue / B. A. Herec. — Mocksa
MOCKOBCKMH TEXHHYECKHH YHUBEPCHUTET CBSI3U W
uHpopmaruky, 2014. — 73 c.

2014 https://www.iprbookshop.ru/61518.html

2. Bonxonos, B. M. OcHoBbl Teopun HaaeskHoct v | 2015 https://www.iprbookshop.ru/47945 html




JIMarHOCTUKK © METOJIMYECKHEe PEKOMEHJALMK 10
BBIMOJIHEHUIO NpaKTHueckux padot / B. M. BonxoHos.
— MockBa : MockoBckasi  rocyaapcTBeHHas
aKaJeMust BOAHOro TpaHcnopra, 2015. —49 c.
3. 3emasnymnoBa, H. . OcHoBbl Teopuu
HaJeKHOCTH : nipakTukym / H. FO. 3emsiHyiHoBa, A.
A. Tlopoxusi. — Crapponosnb : Cepepo-KaBkasckuit
(enepatbHbli yHHBepeuTeT, 2016. — 152 ¢.
JlonosiHuTenbHas aureparypa
1. Lllepcrhera, O. I'. OCHOBbI TEOpHH HAJEKHOCTH
CpeAcTB U cered cBsizu : ydebHoe nocobue / O. I'.
IllepctHeBa. —  Hoocubupek @ Cubupckuit | 2018 https://www.iprbookshop.ru/84072.html
roCyJIapCTBEHHbIA YHUBEPCUTET TEJEKOMMYHHKALIUN
1 uHdopmaruku, 2018. — 151 c.
2. Tpemscos, B. A. Teopus HaaeKHOCTH B
sHepretuke.  HagekHocTb — cucTeM  reHepauuw,
MCIIOJIb3YIOIIMX BETPOBYIO M COJIHEUHYIO JHEPIHIO :
yueOHoe nocodue / B. A. Tpewmsicos, T. B. Kpusenko. | 2017 https://www.iprbookshop.ru/84157.html

2016 https://www.iprbookshop.ru/66112.html

—  KpacHospck @ Cubupckuit  denepaibHblii
yuusepeuret, 2017. — 164 ¢. — ISBN 978-5-7638-
3749-0.

3. Muxaiinos, B. C. MHTerpajibHble OLIEHKH B TEOPUH
Ha/IeKHOCTH. BBeaenue u ocHoBHbIe pesylibraTsl / B.

C. Muxaisios, H. K. Opkos. — Mocksa :| 2020 https://www.iprbookshop.ru/99110.html
Texnocdepa, 2020. — 152 ¢. — ISBN 978-5-94836-
598-5.

6.2 [lepuoguyeckue H31aHNH
1. XKypuan « TpuGopsl u cucTeMbl. Y IpaBieHrue, KOHTPOIIb, JHarHocTukay. M3narenncrso:
OO011ecTBO ¢ OrPaHUYEHHOM OTBETCTBEHHOCTHIO M3marenserBo Hayurexmuruzaar. ISSN: 2073-0004.
2. Kypuan «Crangaprsl U kadecTBo». M3narenserso: OOMECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Pexnamuo-unpopmarontoe areHTeTBo. Ctaniaptsl v KadecTBo. ISSN 0038-9692.
3. Kypuan «KavecrBo. MunoBaumu. OOGpazosanue». Mznparens: donx «EBpomnedckuit neHTp 1o
kaudecTBY». ISSN: 1999-513X.

6.3 UuTepHer pecypcebl

1. https://e.lanbook.cony - snexTpoHHO-0MOIHOTEYHAS CHUCTEMA.

2. https://elibrary.ru/ - HayuHas 3JIeKTpOHHAast OMOIHOTEKA.
3.http://znanium.con/ - 31eKTPOHHO-OMOIIMOTEYHAs CUCTEMA.

4. http://www.iprbookshop.ru/ - - 311eKkTpoHHO-OUOIIMOTEYHAS CUCTEMA.

7. MATEPHAJIBHO-TEXHUYECK OBECIHEYHEHHUE
JANCHUTTIJIMHBI

JUist peau3aliy JTaHHON JMCLHUIIIMHBI UMEIOTCS CIIeLHaJIbHbIe TIOMELICHUs Ul TPOBEICHUs
3aHSTUA JIGKIMOHHOI'O THIIA, 3aHATUH I[PAKTUYECKOI'O THUIIA, T[PYIIIOBBIX W HMHIUBUIYaIbHbBIX
KOHCYJIbTAIlMM, TEKYLIEro KOHTPOJSL M IHPOMEXKYTOUHOM arrecraluu, a TakKe I[OMELIEHUs JUls
camocTosiTeIbHOM paborel. IlpakTuueckue 3aHsTHst npoBosTCes B ayauropusix 302-2, 310-2, 332-2.
Aynuropusi 332-2 — KOMIIBIOTEPHBIM KJ1acC, MOMKIIOYEHHBIH K CeTH yHuBepcutTeta U MHTepHeT.
Obopynosanue Brirouaet: [I9BM — 7 wit.; ckanep — 1 mt.; MyIbTUMEIMHHBIH TPOCKTOP.

Ilepeuenb NUIEH3MOHHOIO IMpOrpaMMHOro obecreueHus: mporpammubiii komiieke MATLAB
2010b, Ms. Windows 7-8, Microsoft Office 2010-2016. AutoCAD, Inventor.



Pabouyro nporpammy cocraui npodeccop kapeapsr YKTP C.I1. Cumopko /p ,,//jﬂ
(®HO, moamnuce)

Perensenr
(rpeacTaBuTeNs paboTo 1aTENs)

Pabouast nporpamma paccmorpena u oj00pena Ha 3acegannu xapeaper YKTP
[IpotokonNe 7 or JZ /i 2021 rogma
3asenyromuii kadeaporr Opios [O.A. %& L

ag /

Pabouast nmporpamma paccmoTpeHa U of00peHa Ha 3acefaHuM ydeOHO-METOJAMUYECKOH KOMHUCCHH

Hanpasiienus 27.03.02. YpasjieHue KauecTBOM

IIporokon Ne / ot /ﬂ ﬂ/i’%/%éﬁ 2021 roma % %
[Ipencenarens komucenn Opios 10 .A., 3aB. kadeapoit YKTP L




JIMCT HEPEYTBEPK/JIEHUSI

PABOYEN NPOT'PAMMBI JMCHUILINHbI

Pa6ouast mporpamma ono6pena Ha

IIpoTokoun 3acenanust kapeaper No

Basenyrommii kadeapoit YL A

WA /264 yuetubiii rox

%

0F H 0o A4RArona

H A f%xa{

Pabouast mporpamma onobpena Ha
ITporoxon 3acenanus kadeapnr No
3aBenyronuii Kadeapoit

/7

oT

y4eOHBIH TOT
roaa

Pabouas nporpamma o06pena Ha
IIporokou 3acenanns kadeapbr Ne
3aBenyromui Kadeapoit

oT

yueOHBIH 101
rojaa
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