MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
pekrop UI'IuT
(A Ilerranes

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEOPHA HAJAEKHOCTH I'OPHBIX MAIIIMH H OBOPY/[OBAHHA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
I'opHble MamHbI 1 000pyI0OBaHHUE

YPOBEHB BBICIIIETO 00Pa30BaHUS - CIICIIUATUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

FOpHBIX MallvH U TPAHCIIOPTHO-TEXHOJIOTMYCCKHUX KOMIIJICKCOB
5
9

Maruutoropck
2024 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas nporpamma paccMoTpeHa 1 000peHa Ha 3aceannu Kadeapsl ['opHbIX MaIlvH 1
TPaHCIIOPTHO-TEXHOJIOTUIECKUX KOMILICKCOB
13.02.2024, npotoxon Ne 4
3aB. kadenpoi A.N. Kypoukun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend VI AuT

19.02.2024 r. mporokon Ne 3
HpeﬂceﬂaTem N.A. ITsITanes

7

PaGouas mporpamma cocraBieHa:

noreHT kadenper ['MuTTK, kannm. TexH. Hayk W O.P.
[Man¢punosa

Penensenr: /

3am. HayanpHuka KPII-2 OO0 "OCK", C.B. HemkoB

/v



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypOIIKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAlIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTMIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH

Pabouas mporpamma nepecmMotpeHa, odcyxaeHna u ogqodpena st peanuszanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBoeHMS TUCHUIUIMHBI «Teopus HaJIe:KHOCTU TOPHBIX MAIIMH U 000PYI0OBaHUS»
SIBIISTFOTCSL:

- (hopMupoBaHHEe U pa3BUTHE y OOYUYAIOLIUXCSI TOTOBHOCTU K YYaCTHUIO B UCCIIEIOBAaHUU
HasiexxkHocTH ' MuO U uX CTPYKTYpPHBIX 3JIEMEHTOB, FTOTOBHOCTBIO y4aCTBOBATh B HCCIIEIOBAHUSX
00BEKTOB NMPOPEeCCUOHANBHOMN NEATENBHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

- OBJIAZICHHE JOCTATOYHBIM YPOBHEM OO0IIENpOpEeCCHOHATIBHBIX U MPOPECCHOHATBHBIX
KOMITETCHIINH B cOOTBETCTBUU ¢ TpeboBanussMu OI'OC 3++ no criennansaoctu 21.05.04 I'opHoe
neno, crieruanu3anys ['opHeie MaluHbl 1 000pyI0BaHUE.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa Teopust HaJEKHOCTU TOPHBIX MAllMH U 0OOpPYIOBaHHS BXOJUT B 4acTb
y4eOHOTO 1m1aHa GopMupyeMyro ydacCTHUKaMU 00pa30oBaTebHBIX OTHOIIEHUI 00pa3oBaTeIbHOM
IIPOrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

JluHaMuyKa 1 IpO4YHOCTH

Mertponorus, cTaHAapTU3anus U cepTu(UKaLns B TOPHOM Jieie

KoHcTpyKIIMOHHBIE U THCTPYMEHTaIbHbIE MATEPHAJIbl B TOPHOM ITPOU3BO/ICTBE

Beicmias matemaTuka

Teopus BepoATHOCTEN U MaTeMaTHUYECKast CTATUCTUKA

I'opHble MalHBI U 000pyIOBaHHE

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

CranuoHapHbIe MalIMHBI (IIaXT, KAPbEPOB M 000TaTUTENBHBIX (haOPHK)

I"opHble MalIMHBI 1 000PYIOBAHUE [TOI3EMHBIX TOPHBIX paboOT

I'py3onoabeMHbIE MAIIMHBI U MEXAHU3MBbI

KoHcTpynpoBanue ropHbIX MaliiH U 000pyAOBaHUS

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

BoimonHenue, mOAroToBKa K - MpOLEAYpe  3allUThl W 3alllUTa  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN pabOTHI

DKcIutyatanus, TEXHU4eCKoe 00CITy>)KUBaHUE U PEMOHT FOPHBIX MaIIMH

[Ipown3BoicTBEHHAS - TPOU3BOICTBEHHO- TEXHOJIOTHYECKAas! TPAKTHKA

[TpousBoacTBEHHAS - HAyYHO-UCCIIeI0BaTeIbCcKast paboTa

JlnHaMyKa 1 PO4YHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3ynbrare ocBO€HUS AUCHUILTUHBI (MOaYIisl) « Teopus HaJeKHOCTH FOPHBIX MAIlIUH U
000pyI0BaHNsS 00yUAIOIIHUICS TOJDKEH 001a1aTh CICTYIONTUMU KOMIIETEHITUSMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-1 CnocobeHn pa3pabaTbiBaTh NPOEKTHbIE WHHOBAIIMOHHBIE PEIIEHUS MO MOJEPHHU3AINU
TOPHBIX MAalIUHBI U O0OPYAOBAaHUS PAa3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAUEHHs B PA3IMUHBIX
KJIMMaTHYECKHUX, TOPHOT€OJOTHYECKMX M TOPHOTEXHUYECKUX YCIOBHSIX

[K-1.1 OOO0CHOBBIBAET TEXHOJIOTUIO M MEXaHHM3aIUI0 TOPHBIX padOT, METOJbI
npopUIaKTUKU aBapHii MallMH U 000PYI0BaHMs, CIIOCOOBI IMKBUIALMHU HX
OCJIENCTBUN




I1K-1.2

Hcnonszyer nudpoBbie nH(pOpMaIMOHHBIE
MIPOCKTUPOBAHNHU T'OPHBIX MAITUH M 000PYA0BaHUS

TEXHOJIOTUH

npu




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;
— caMOCTOsITeNbHAs paboTa — 53 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) =
o | xonraxrHas pabota E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g A . p Kon
S 3 ©| caMOCTOATENFHOU | YCIIEeBaeMOCTH H
JUCIUATIIAHBI 3 [ . | xommeTeHIIH
@) 2 £ padoThI MIPOMEKYTOUHOM
na0. | mpakr. | &3
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | &
1. Tema 1
TTouck
JIOTIOJTHUTEIILHOM
“H(pOpMAIHH IO . .
1.1 TloHsATHA M TEPMHHBI (bop 1'[ Bxo1HO# TeCTOBBIM TIK-1.1,
9 2 4 3aJJaHHOU TeMe
TEOPHH HAJIC)KHOCTH KOH-TPOJIb. TIK-1.2
IToaroroska
MPaKTUYECKOMY
3aHATHIO.
Hroro no pazneny 2 4
2. Tema 2
TTownck Caaua
JTIOTIOJTHUTENHHOM KOHTPOJIbHBIX
nHpOpMaIUK IO 3a7ad4.
2.1 EquHuyHbIe ITOKa3aTenn (bop Vu . TIK-1.1,
9 2 4 8 3aJaHHOM TeMe Tecr o
HaJIe)KHOCTH 0OBEKTOB . TIK-1.2
ITogroroska MIPOIICHHOMY Ha
MPAaKTUYE-CKOMY | JIEKIUHM MaTeprany
3aHATHIO. 1.
HWroro no pazaeny 2 4 8
3. Tema 3
TTouck
. Cpaua
JIOTIOJTHUTEILHOM
KOHTPOJIbHBIX
uH(popMaIHy 10
. 3a7a4.
3.1 Pacripenenenust 3alaHHOH TEME. TIK-1.1,
. 9 2 4 8 Tect mo
CITy4alHbIX BETUYUH IToaroroBka k . TK-1.2
MpoitIcHHOMY Ha
MPAaKTHYCCKOMY
JICKIIMY MaTepHaty
3QHATHIO. 2
Pemenne 3amauy. ’
Wroro no pazneny 2 4 8
4. Tema 4




Tlouck Craua
JTOTOJTHUATEIHHOM KOHTPOJIbHBIX
4.1 Hanexxnocts HH(POPMAIIH 11O 3azad. K-1.1
HEBOCCTAaHABIINBAEMBIX 2 4 4 3aJaHHON TEME. Tecr mo K 1' 2’
00BEKTOB IMoxroroBka MpOitIcHHOMY Ha '
MIPaKTH-YECKOMY | JISKIIMU MaTepuany
3aHATHIO. 3.
Hroro no pasgeny 2 4 4
5. Tema 5
TTouck
. Cnada
JIOTOJTHUATEIHHOM
KOHTPOJIBHBIX
uH(popMaIUHy 10
5.1 HapnexxHocTb . 3aj1a4.
3aJaHHOU TeMe. TIK-1.1,
BOCTaHAaBINBAEMBIX 2 4 6 Tecr mo
TToaroroBka k N TIK-1.2
00BEKTOB MPOWICHHOMY Ha
MPAaKTUYECKOMY
JICKIIMU MaTepHay
3aHATHIO. 4
Pemenue 3amau. ’
Wroro no pazneny 2 4 6
6. Tema 6
TTouck
Ny Caaua
JIOTIOJTHUTEILHOM
KOHTPOJIbHBIX
HHPOPMAITHH 10
. 3a7ad4.
6.1 Harpysku B TOpHBIX 3a/laHHON TeMe. IK-1.1,
2 4 8 Tecr o
MallIuHax TToaroroBka k N TIK-1.2
MpoitIcHHOMY Ha
NPaKTU-YECKOMY
JIEKIIMY MaTepuaiy
3aHATHIO. 5
Pemenue 3amau. '
Hroro no pazneny 2 4 8
7. Tema 7
TTouck
. Cnada
JTIOTOJTHATENHHOM
KOHTPOJIbHBIX
uH(popMaIHy 1o
7.1 Hecymast crnocoOHOCTh . 3a7ad.
A TpeleiabHbIe COCTOSHUS 2 4 8 3a/laHHON TEMC. Tect o TK-1.1,
P ITogroroBka k . TIK-1.2
3JIEMEHTOB FOPHBIX MalIHH MpOiiIECHHOMY Ha
MIPAaKTHYE-CKOMY
JICKIIMU MaTepHay
3aHATHUIO. 6
Pemenue 3amauy. ’
HWroro no pazngeny 2 4 8
8. Tema 8
Caaua
KOHTPOJILHBIX
TTouck P
. 3a7ad4.
8.1 HanexxHOCTh DJIIEMEHTOB JIOTOJIHUTEIHLHON TIK-1.1,
2 4 11 Tecr o
TOPHBIX MallWH uH(popMaIy 10 N IK-1.2
. MpOoiiIECHHOMY Ha
3aJaHHON TEME.
JICKIIMU MaTepHay
7.
Uroro no pazneny 2 4 11
9. Tema 9
Craua
KOHTPOJIBHBIX
TTouck p
9.1 Meroasl oOecneyeHUs . 3a/1ad4.
JIOIIOJIHUTEILHON TIK-1.1,
HAAEeKHOCTHU TOPHBIX 2 4 Tect mo
uHpopMaIH 10 N IK-1.2
MallIuH N MpoitIcHHOMY Ha
3aJaHHOM TeMe
JICKIIMY MaTepHaty
8.
Hroro no pazaeny 2 4
Hroro 3a cemectp 18 36 53 3a4éT
Wrtoro no auctuiinge 18 36 53 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3aluIo
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHass Jekuuss —  [OCIEAOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTrueckoe 3aHATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB II0
MPENI0KEHHOMY AJITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyUeHHs] — OpraHu3as 00pa30BaTENLHOrO MIpoIlecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalUH I CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIILHOU JEATEIBHOCTH CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUEeHHUS:

[IpoGnemHas nekuus — U3JI0KEHUWE MaTepuaia, IMpearoiaralollee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTAPHUH, CBSI3aHHBIC C PA3JIMYHBIMU MOJEISIMHM HHTEPIPETALMU HU3y4acMOro
Marepuana.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha peIIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHON 3aj1aud, TpeOyromeid oT
CTYyJIEHTA IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUN, TAK U IPAKTUYECKNUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allisg 00pa30BaTENIbHOIO IMpoliecca, KoTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrata. Hapsay co
CIEUMAJIN3UPOBAHHBIMU  TEXHOJOTHMAMM  Takoro  pojJa  IPUHIUI  MHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOLLIEHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, GopMHpoBaHHE caMOpa3BUBaKOLIEiiCs HHPOPMAIIMOHHO-PECYPCHOM
Cpenbl.

@®opMbl yueOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3aIUIAHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JEKLUS-TUCKYCCHS,
JEKIUSA-TIPECCKOHPEPEHITHSI.

4.  MHpopMallMOHHO-KOMMYHMKAllUOHHbIE ~ O0pa3oBaTelbHbIE  TEXHOJIOTMH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsi HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HH(POPMALUEH.

@®opMbl Y4eOHBIX 3aHATHH C HCIOJIb30BaHHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanusanus — W3JI0KEHHUE COJEPKAHMS CONPOBOXKAACTCS IPE3CHTALUEn
(TemMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPAaTUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPHUaIoB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3eHTAMM — TIPEACTaBICHUE pPe3yIbTaTOB
IIPOEKTHOM MJIM UCCIIENOBATEIbCKONW JNEATEIbHOCTH C HCIIOIb30BAHUEM CIIELMAIN3UPOBAHHBIX
IIPOrPaMMHBIX CPENI.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B npuiioxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Hocos B. B. /lnarnoctuka mamuH u obopynoBanus [Di.pec.]: Yuebnoe mocodbue. —
3-e uzn., crep. — CIIO6.: U3narensctBo «Jlanby, 2016. — 376 c.: un. — (Y4eOHUKH IS BY3OB.
CnenuanbHas ~ JdTEpaTypa). ISBN 0785811412693 /  u3maTENBCTBO «Jlanby»
DJIeKTpOHHO-OMOIMOTEYHast  cucTemMa. — Pexkmm  jgoctyma:  http://www.magtu.ru// -
http://e.lanbook.com/. — 3aru. ¢ skpaHa.

2. Onmu3zapenko, B. B. OCHOBBI SKCIUTyaTaiy TOPHBIX MAIIMH U 000PYIOBaHUS : yIeOHOE
noco6ue / B. B. Onuzapenko, B. C. BenukaHos. - 2-e u3 ., ucmp. u joim. - Marauroropek : MI'TY,
2014. - 1 JJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1057.pdf&show=dcatalogues/1/1119
407/1057.pdf&view=true (mara oOpamenus: 17.04.2024). - MakpoodsekT. - Tekcr

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1.KpaBuenko, M.H. Ouenka HaAeKHOCTH MaIIUH U 000OPYIOBaHUS: TEOPHUS U MPAKTHKA.
[Onekrponnsiii pecypc]: yueonuk / U.H. Kpasuenko, E.A. ITyuun u ap., [Tox pea. mpod. N.H.
KpaBuenko. — M.: Anbda-M: HULL Uudpa-M, 2012. — 336 c. / m3narensctBo «MTHDOPA-M»
DeKTpOHHO-OMOIMoTeUHass cuctemMa. — Pexxum  jpoctyma:  http://www.magtu.ru//. —
http://znanium.com/. — 3aru. ¢ skpaHa.

2. [TonoBko A.M., I'ypoB C.B. OcHOBBI T€OpUH HAEKHOCTH. — 2-€ U3/, Iepepad. u JIO1.
— CI16.: BXB-IletepOypr, 2006. — 704 c3.

3. ITonoBko A.M. OcHoBbl Teopuu HagexxHOCTH: [IpakTukym: Yu. moc. - BXB-IletepOypr,
2006.

B) MeToauyeckue ykasaHus:

1. Kupkun, FO. B. Dkcrutyatanus mMetamtypruyeckux MmamuH. [Ipaktukym : ydeOHoe
noco6ue / 0. B. XKupkun ; MI'TY. - Marautoropck, 2016. - 1 anekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2720.pdf&show=dcatalogues/1/1132
030/2720.pdf&view=true (mata oOpamenus: 17.04.2024). - MakpooOsekT. - Tekcr
AIEKTPOHHBIN

2. U.T. YcoB, E.FO. Manko. IlpaBuna 0Ge30macHOCTH OIMACHBIX MPOU3BOJACTBEHHBIX
00BEKTOB, HA KOTOPBIX HCIOIB3YIOTCA MOJBEMHBIE COOpPYKEHUs: MeTonuyeckue ykazaHusl K
nabopatopHoil paboTe MO JUCIHHUIUIMHAM  «OKCIUTyaTalus TMOAbEMHO-TPAHCIIOPTHBIX,
CTPOU-TEIBHBIX, JIOPOXKHBIX CpPEICTB M 00OopymoBaHus», «be3omacHass dSKCIUTyaTaus
rPY30MO0AbEMHBIX MAIMHY, «MOHTaX U 3KCIUTyaTalus TPAHCIOPTHO-TEXHOJIOTHYECKUX MAILIUH.
MarnuToropck: U3n-so MarauTtoropek. roc. TexH. ya-ta um. I.J11.Hocoga, 2015. 14c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenosanue 110 Ne norosopa Cpok eiCTBYS JINIEH3UH
[Iporpammoe
obecrieyeHue i aHaiIu3a
MUKPOCTPYKTYPbI K-76-14 01 17.11.2014 6eccpoyHO

MOBCPXHOCTHU TBECPABIX
TEI




onpll\él WinMachine | 7 565 12 or 15.02.2012 Gecepouro

DNEeKTPOHHBIE

TUTAKATHI TI0 KYpCy

"Meramu mamuu u  |[K-227-12 o1 11.09.2012 0eccpouHo

OCHOBBI

KOHCTPYHMpPOBaHUs"

FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOYHO
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlLIKa
ITouckoBass cucrema Axkagemus Google (Google

Scholar) URL.: https://scholar.google.ru/

DnekTpoHHas 06a3a rnepuoandeckux uznanuii East View
Information Services, OO0 «MBUC»
HamumonanpHast HH(pOpMaITMOHHO-aHATUTHYECKAS URL:
cucrema — Poccniickuii HHIEKC Hay4HOI'O [IUTUPOBAHMS '
(PVIHIT)

9 MaTepHaIbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

MarepuaabHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Y4eOHble ayTUTOPUH TSI TPOBEACHUSI 3aHATUN IEKIIMOHHOTO THIIA:

- My.]'[BTPIMGI[HfIHI:IG CpCACTBA XpaHCHUA, [ICPCAAYN U ITPCACTABICHUA I/IH(l)OpMaHI/II/I.

VY4eOHble ayTUTOPUH [T TPOBEACHUS TPAKTHUECKUX 3aHITHIA:

- MyJIbTUMEIMHHBIC CPENICTBA XPAHEHUS, IEpEAayy U MPECTaBIeHU HH(popMaImy;

- JIOCKa, MYJIbTUMEIUHHBIN IPOCKTOP, IKPAH.

VY4eOHble ayIUTOpUN AJIS IPOBEACHUS IPYIIIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTalluu

- MyJIbTUMEIMHHBIC CPENICTBA XPAHEHUS, IEPEAayy U MPEACTaBIeHU HH(popMaImy;

- JIOCKa, MYJIbTUMEIUHHBIN IPOCKTOP, IKPAH.

[Tomerenust J1st CaMOCTOSATETHLHOM PAOOTHI 00YUAIOITUXCSI:

- TepcoHaJbHbIe KoMIbiOTepbl ¢ makerom MS Office, BeIXOmOM B HHTEpPHET U C
JOCTYIIOM B DJIEKTPOHHYIO 00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tomemienuss 1 XpaHeHUs ©  TPOPUIAKTHUECKOTO OOCIY)KMBaHHUS y4eOHOTO
000pyIOBaHUSA:

- CTeJUTAXHU [UIsl XpaHEHUs YueOHO-HATMSAHBIX MOCOOMH M y4yeOHO-METOIUYeCKON
JIOKYMEHTALUH.



IIpunoxenne 1
YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
Ilpumepnvie 3a0auu:

3agaua 1. 3yunts METOAMKY ONpEACICHHS TOUCYHBIX XaPAKTEPUCTUK PACTIPEICTICHHS
MOKa3aTesi HaJIe)KHOCTH MAIlIUHBI:

3anaua 2. O3HAKOMHUTHLCS C METOJAMH BBIOOpA TEOPETUYECKOTO 3aKOHA
pacrpeziesieHus: oKa3aTels HaJeKHOCTH MalTuHbI:

3anaua 3. M3yunuTh METOAMKY pacueTa HHTEPBATBHBIX XapaKTEPUCTUK pacIpeaeIICHIUs
MOKa3aTes HaJIe)KHOCTH MAILIUHBI.

3agaua 4. BeimonHuTE 00paboTKy pe3ynbTaTOB AKCILUTYaTAI[MOHHBIX UCITBITAHUI
TEXHUUYECKOTO O0BHEKTa HAa HAJCKHOCTbD.

3agauya 5. Bpems paGoThl 10 OTKa3a CEPHIHO BBITYCKAE€MOHW JETAN PACHpPEICNICHO IO
HOpMaJIbHOMY 3aKoHY ¢ napamerpamu: m = 1000 yac, 6 = 250 vac. Onpeaenurs:

- BEPOSITHOCTH TOT'O, YTO JIETaNIb IpopadboTaet 6e30TkazHo 6onee 1200 gacos;

- BEPOATHOCTH TOT0, YTO HapaboTKa 70 0TKa3a Oy/leT HaXOAUTbCA B MHTEepBaie [M - 3-6, m+
3-0];

- BEpPOSITHOCTD TOT'0, YTO, 0€30TKa3HO MpopaboTas 10 MmoMeHTa Bpemenu 1200 yacos, netanib
6e30Tka3Ho nmpopadoTaeT u 10 1500 yacos.

3agaya 6. CucreMa COCTOMT M3 IATH 3JIEMEHTOB C IOCTOSHHBIMH HHTCHCHBHOCTSIMH
0TKa30B. BeposiTHOCTH 0€30TKa3HON pabOTHI AJIEMEHTOB B TeUeHHE I 4acOB MMEIOT CIEIYyIOIINe
suauenus: P1(100) = 0,99, P»(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95, P5(120) = 0,98.

Onpenenuth BEpOATHOCTH O€30TKAa3HOW pabOThI CHUCTEMBI B TeueHue 625 YacoB ee
(GYHKIIMOHUPOBAHMUS, a TAK)XKE Cpe/iHee BpeMsl 0€30TKa3HON paboTHI.

3apaua 7. Ilpoextupyercss Hepe3epBUPOBAHHAs CHCTEMa, COCTOSIIAsl U3 DJIEMEHTOB
yeTelpex rpynn. KoindyecTBo 351eMEHTOB KaKJJOW TPYMIIbI, a TaKK€ HHTEHCUBHOCTh MX OTKAa30B
IpUBENIEHBI B TaOJIHULIE.
JlaHHBIE O YHCJIe YIEMEHTOB CHCTEMbl 1 HHTEHCUBHOCTH UX OTKa30B

Howmep rpymnmst Yucno a51eMeHToB HNHTEHCHBHOCTB OTKa3a
3JIEMEHTA, yac™
1 10 2:10°
2 15 4-10°
3 32 2,5:10°
4 8 5-10°
Onpenenuts:

- HHTEHCUBHOCTb OTKa3a CUCTEMBI;

- cpeziHee BpeMs 0€30TKa3HOM paboThl;

- BEPOATHOCTH 0€30TKa3HON paboThl cucTembl B TeueHHe BpemeHH t; = 100 yacos, tp =
10004acoB u B MHTEpBaJie YKa3aHHBIX HApaOOTOK;

- IDIOTHOCTh PacIpe/eICHHs] BpeMeHU 0e30TKa3HOW paboThI CUCTEMBI TIpH HapaboTket,
10004acos.

3anaua 8. HepesepBupoBaHHasi cucteMa COCTOUT U3 MSATH 3J€eMEHTOB. IHTEHCUBHOCTH MX
OTKa30B MPUBEJCHBI TAOIUIIE.

MHTEHCHBHOCTH OTKA30B JIEMEHTOB
Howmep snemenTa 1 2 3 4 5
Aj, gac™ 0,0002 | 0,0003 | 0,00004 | 0,0006 | 0,0001




OmnpenenuTh MOKa3aTed HAJAECKHOCTH CHCTEMbI: HHTEHCHBHOCTh OTKa3a, CPEIHEE BpeMs
0€e30TKa3HOM pabOTHI, BEPOSITHOCTh OC30TKAa3HOM pabOTHI, INIOTHOCTH paclpeIeieHUs] BpeMEH!
0e30Tka3Hoi paboTsl. [TokaszaTenu HaaexHocT P(t) u f(t) mosyunts Ha uaTepBase ot 0 g0 1000 ¢
maroMm 100.

3agauya 9. HepesepBupoBaHHas cHCTeMa COCTOMT W3 IATH DJIEMEHTOB, HMECIOIIUX
pa3IM4YHbIC 3aKOHBI pACIPE/ICIICHUsI BpeMeHU paboThI 10 OTKa3a. Buabl 3aKOHOB pacmpeseieHus
U MX TTapaMeTphl PUBEICHBI B TAOJHUIIE.

Onpenenuth HaYaTbHBIE MOMEHTHI PaCIpEeIICHUI: MAaTEMAaTHIECKOE 0KHUIAHUE U CPETHEE
KBaJ[PaTUYECKOE OTKIIOHEHUE JUIS KAXK/IOTO JIEMEHTA.

OnpenenuTs moka3aTean HaAEKHOCTH KaKIO0Tr0 JIEMEHTA U BCEH CHCTEMBI:

- BEpOSITHOCTh O€30TKa3HOM pabOTHI;

- IUIOTHOCTH paclpeieieHus] BpeMeHH 0e30TKa3HOM paboThl;

- UHTCHCUBHOCTh OTKAa30B;

- cpeaHee Bpemsi 6€30TKa3HOM pabOThl CHCTEMBI.

Jist mokasatenei, 3aBUCSIINUX OT BPEMEHH, TIOIYYUTh PEIICHHE B BUJIE TPAdUKOB U TAOIHII.

3aKoHBI pacnpeiesIeHrs BPeMEHH JI0 OTKa3a AJIEMEHTOB M KX TTapaMeTpPbl
DJ1eMEHTEBI
1 2 3 4 5
TN(450; 60) | W(6; 300) | TN(500; 90) | I'(20; 200) | R(4- 10'5)

3apauya 10. HepesepBupoBaHHas cuCTEMa COCTOMT M3 IISATU 3JIEMEHTOB, HMEIOIINX
pa3IUYHbIE 3aKOHBI pacIpeiesieHrss BpeMeHHU paboThl 0 0TKa3a. Buabl 3aKOHOB pacmpeneneHus
U UX TlapaMeTpsl IPUBEICHBI B TA0NIHUIIE.

Ornpenenuth Ha4YaIbHBIE MOMEHTHI PACIIPEICNICHUI: MATEMAaTHUYEeCKOE 0XKUIaHHE U CPEIHEE
KBapPaTUYECKOE OTKJIOHEHHE JIJISl KaXKJ0T0 3JIEMEHTA.

Onpenenutsb MokazaTreian HaAEKHOCTH KaXK10T0 3JIEMEHTA U BCEH CHUCTEMBI:

- BEpOSITHOCTh 06€30TKa3HOU pabOTHI;

- IJIOTHOCTb pacHpe/iesieHns: BpeMeHH 0€30TKa3HOM paboThl;

- IHTEHCUBHOCTb OTKa30B;

- cpeaHee BpeMsi 6€30TKa3HOM pabOThl CHCTEMBI.

Jlns moka3zateneid, 3aBUCAIINX OT BPEMEHH, MOTYYHUTh PellieHHe B BUAE TpadUKOB U TaOJIHII.

3aKOHBI pacnpeaciiCcHus BpEMCHU OO OTKAa3a 3JICMCHTOB U UX MMAPaMCTPhI
JJIEMEHTEHI
1 2 3 4 5
TN(380; 100) | R(1,6:10) | W(7; 210) | Exp(2:10™) | T'(9; 85)

3agaua 11. TexHudeckas cucreMa COCTOUT U3 N = 3 MOJCUCTEM, KOTOPBIE MOT'YT OTKa3aTh
HE3aBUCUMO JApYyr OT Apyra. OTka3 KaxJ0W MOACHUCTEMBbI MPUBOAUT K OTKA3y BCEU CHUCTEMBI.
BeposiTHOCTE TOTO, YTO B TeUeHUE BpeMeHH t mepBas mojacucTemMa padoTaer 0€30TKa3HO, paBHA
0,7, Bropas — 0,9, tpetbs — 0,8. HaiiTu BEpOATHOCTh TOTrO, YTO B T€UEHUE BpeMeHHU t cucrema
npopaboTtaet 6e30Tka3zHO. HailTi BEpOATHOCTh OTKA3a CHCTEMBI 3a Bpems 1.

3amaua 12. HepesepBupoBaHHasi CHUCTEMa COCTOMT M3 TMSATH BJEMEHTOB, HMEIOIIUX
pa3n4YHbIe 3aKOHBI paCIpe/IeICHUs BpeMeHU paboThl 10 OTKa3a. Buabl 3aKOHOB pacmpeseneHus
U UX MapaMeTpbl IPUBEIECHBI B Ta0JIHULIE.

OHpGI[CJII/ITB Ha4dYaJIbHbBIC MOMECHTHGI pacnpe;[eﬂeHm”I: MaTCMAaTUYCCKOC OKUAAHUC U CPCAHCEC
KBaJIpaTHUECKOE OTKIIOHEHUE Ui KaXKJOT0 JIEeMEHTa.

Ornpenenuts nMoka3aTenn HaI€KHOCTH KaXK0T0 3JIEMEHTA U BCEU CUCTEMBI:

- BEpOSITHOCTH O€30TKa3HOM PabOTHI;



- IUIOTHOCTH paclipeieieHusl BpeMeHH 0e30TKa3HOM paboThl;

- HHTEHCUBHOCTb OTKAa30B;

- cpeqHee BpeMs 0€30TKa3HOM paboThl CUCTEMBI.

Jns moka3zateneid, 3aBUCSAIINX OT BPEMEHH, MOIY4YUTh pelIeHHe B BUAE I'paUKOB U TaOJIHULI.

3aKOHEI pacnpeaciaCHusd BpEMECHU 1O OTKa3a 3JICMCHTOB U UX IMapaMETPhI
DJIEMEHTEI
1 2 3 4 5
R(1-10™) | W(4,5; 180) | I'(8; 77) | TN(400; 92) | Exp(1-10™)

3agauya 13. CucrtemMa COCTOUT M3 TSTH AJIEMEHTOB C SKCIIOHCHIMAIBHBIMU 3aKOHAMHU
pacrpeneneHus BpeMeHu 10 otkasa. [Tokaszatensamu ux Haaesxnoctu seisitorest: P1(100) = 0,99, A,
=0,00001 wac™, T3 = 8100 uac, T4 = 7860 uac, As = 0,000025 uac™.

Onpenenuts Bpems t, B TeUeHUE KOTOPOIO CUCTEMa OyJeT HCIIpaBHa C BEpOSITHOCThIO 0,92.

3anaua 14 [1o cTpykTypHOIi cXeMe HaJeKHOCTH TEXHUYECKON CUCTEMBI B COOTBETCTBHH C
BapHAHTOM 3aJaHus, TpeOyeMOMY 3HAUEHUIO BEPOSITHOCTH 0€30TKa3HOU PabOThI CUCTEMBI Y U
3HAYCHUSIM MHTEHCHUBHOCTEH OTKA30B €€ 3JIEMEHTOB A, TpedyeTcs:

1. [TocTpouTh rpaduik N3MEHEHUS BEPOSTHOCTH OE30TKa3HOM pabOThI CHCTEMBI OT
BpEMEHU HapaOOTKH B TMANa30HE CHWKEHUS BEPOSTHOCTH 10 ypoBHs -0.2.

2. OnpeaenuTs y-NMPOLEHTHYIO HApaOOTKY TEXHUYECKOM CUCTEMBI.

3. ObecneunTh yBEIUYCHHE Y-TIPOLIEHTHON HapaOOTKK HEe MeHee, 4eM B 1,5 pasa 3a
CcUer :

Bapuant A) noBbIlIeHNs] HAIE)KHOCTH DJIEMEHTOB;
BapuanTt B) cTpykTypHOTrO pe3epBHUpOBaHUS IEMEHTOB CHCTEMBI.

10 [
12 M5 7 — 11 [
|1 3 8 12 15 |
|4 |6 | |9 13
14




MeTtoauyeckue peKOMeHAALMHU AJIs1 CAMOCTOATEIbHONH padoThI

Ecnu B mporecce caMocToATeNbHON pabOThl HAJ M3yYEHUEM TEOPETHUUYECKOro MaTepuaia
WJIM IIPU PELLIEHUH 33a4 Y CTYJEHTa BOSHUKAIOT BOIIPOCHI, Pa3peIIUTh KOTOPHIE CAMOCTOSATEIBHO
HE y/aeTrcs, Heo0X0IMMO 00PaTUTHCS K MPEIO0IaBaTENI0 s OJyYEHUS Y HETO pa3bICHEHUN WU
yKazaHui. B cBoMX Bompocax CTYIAEHT JOJDKEH YETKO BBIPAa3UTb, B YEM OH HCIIBITHIBAET
3aTpyJHEHHUsI, XapaKTep ATOro 3aTpyJHEHUs. 3a KOHCYIbTAIMeH ciielyeT o0paliaThCs U B cllydae,
€CJIM BOBHUKHYT COMHEHUS B IPABUJIBHOCTH OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKHU.

[Ipn moAroToBke K 3aueTy y CTyJEHTa JIOJKEH OBITh XOPOILINi y4eOHUK WM KOHCHEKT
JUTEpaTyphl, IPOUYUTAHHOW IO YKa3aHHUIO I[pernojaBaTelss B  TEUYEHHUE  CEMECTpa.
KoncnektupoBanue MOMKHO OCYHIECTBIATHCA OOYYAIOUIMMCS TOJBKO JIMIIb CAMOCTOATEIHHO.
[TpocMOTp COOCTBEHHBIX KOHCIIEKTOB ITO3BOJIAET O0YYaromeMycsi OBICTPO BOCCTAHABIMBATH B
MaMsTH COJiepyKaHNe UCTOYHHUKA.

B Hagane cienyer npocMOTpeTh BECh MaTepHall IO CaBA€MON JUCIUILIMHE, OTMETUTD JUISI
cebst TpynHele Bompochl. OOsi3aTenbHO B HHUX pa3oOparbes. B 3akimrouenue eme pas
11€J1€c000pa3HO MOBTOPUTH OCHOBHBIE IOJIOKEHUS, UCIOJIb3Ys MPU 3TOM ONOPHBIE KOHCIIEKTHI
nekuui. Ilpu 3TOM HyX)HO 00paTUTh 0OcCO0O€ BHHMMAaHHME HA TEMbl YYEOHBIX 3aHITHIA,
MIPOITYIIEHHBIX CTYICHTOM IO Pa3HBIM MPUYUHAM.



IIpuiaoxenne 2

OueHovHbIe CpeACTBA J1JIsl MPOBEIEHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lianupyemble pe3ybTAaThbl 00yUYeHUS U OLleHOYHbIE CPeICTBA JIsl POBEAECHUs IPOMEKYTOYHON aTTecTalluu:

Kon unaukaropa

Nuaukarop qocTuxeHust
KOMITUTEHITNHT

O1eHOYHEIE Cpe€acTBa

IIK-1: Cnocoben pa3paﬁaTbIBaTb NMPOCKTHbIC HHHOBAIIMOHHbIC PCIICHUA 110 MOACPHU3AIMH I'OPHBLIX MAallIMHbI OﬁopyHOBaHI/Iﬂ Pa3JIU4YHOIO0
(l)yHK].[I/IOHaJII)HOI‘O HA3HAYCHUSA B PAJINIHBIX KIUMATHYCCKUX, TOPHOICOJOITHICCKUX U TOPHOTEXHUYECCKHUX YCJI0BUAX

T1K-1.1:

OOG0CHOBBIBACT TEXHOJIOTHIO U
MEXaHHU3aIMI0 TOPHBIX PadoT,
METO/bI TPOPUITAKTUKH
aBapui MallvH 1
000pyaoBaHUs, CLIOCOOBI
JUKBUJAIUN UX TTOCTISACTBUI

IIpumepHbIe TeOpeTHYECKHE BONPOCHI K 3a4eTy:

N a~wNE

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

Jaiite onpeneneHue MOHATUS «HAAEKHOCTbY.

Yro Takoe otka3? Knaccudukanus 1 XapaKTepUCTUKU OTKa30B.

Kak cBsi3aHbI HaAEKHOCTh U COXPAHAEMOCTh?

[TpuBenuTe KIaccupuKays TEXHUIECKUX CUCTEM C TOUKH 3pEHHS HaAEKHOCTH.

Yro Takoe KpUTEPUH U NIOKA3aTENH HAAEKHOCTH?

KakoBbI KpuTepun HaAEKHOCTH HEBOCCTAHABINBAEMBIX CUCTEM?

Yro Takoe BeposATHOCTh Oe30Tka3HOl paboThl? Kak ee onpenenuts?

Yto Takoe MIOTHOCTh pacHpeesieHns BpeMeH! 0e30TKa3HOoN paboThl (4acTOTa OTKa30B)?
Kak ee onpenenuts?

UTto Takoe MHTEHCUBHOCTh 0TKa30B? Kak ee onpenenuts?

Yro Ttakoe cpeaHee BpeMst 6e30Tka3HOM paboTsl? Kak ero onpenenuts?

KakoBbI KpuTEpHH HAACKHOCTH BOCCTAHABINBAEMBIX CUCTEM?

Yro Takoe cpegHee BpeMs paboThl MEXly OTKa3aMH U CpeHee BpeMsi BOCCTAaHOBJICHHUs?
Yro Takoe mapaMmerp MoToka OTKa3oB?

Yro Takoe (PyHKIHMSI TOTOBHOCTU U (YHKIIUS TPOCTOSI?

Kakue 3akoHbl pacmpeneneHHus BpeMEHH 0 OTKa3a Hauloyiee 4acTO HCIOJIb3YIOTCS B
TEOPHH HAAEKHOCTH?

Uro Takoe mpeoOpa3zoBanue Jlammaca?

Kakue cymiecTBy0T crieniuaibHbIe MOKa3aTeNu HaJeKHOCTH 3JIEMEHTOB U CUCTEM?
HazoBuTe ciennanbHble MOKa3aTeNN HAJACKHOCTH JIEMEHTA.

HazoBure cranmoHapHble 3Ha4eHUs TIOKa3aTenel HaJIe)KHOCTH DJIEMEHTA.

KakoBel  crmenuanbHBIe — TOKa3aTeNd  HAJASKHOCTH  HEBOCCTAHABIMBAEMOH M
BOCCTaHABJIMBAEMON TEXHUKHU?




Konx nnaukaropa

NHnukaTop JOCTHKEHUS
KOMITUTEHIIAU

OneHouHble CpeacTBa

21.
22.
23.
24,

25.
26.
27.
28.

29.
30.

[TpuBeauTe OCHOBHOE ypaBHEHHE (DYHKIIMOHUPOBAHUS CUCTEMBI.

Kakum o0pa3zom pazpabaTsiBaloTCs MOACTH (PYHKIIMOHUPOBAHHS CII0KHOM CUCTEMBI?
Ha3zoBuTe n3BeCTHBIE METO/Ibl PacyeTa HaJ|eKHOCTHU CIIOKHBIX CUCTEM.

KakxoBbI OCHOBHEIC IMPUYIKUHBI HCOKCITOHCHIIUAJIbHOCTHU CHy‘IﬂfIHLIX mapaMeTpoOB, OTKA30B U
BOCCTAQHOBJICHUH TEXHUYECKUX CUCTEM?

Kakum o00pa3om 3aBUCAT TOKa3aTedW HAAEKHOCTH OT 3aKOHOB paclpeleseHusi |
JUCLUIUIMHBI BOCCTAHOBJICHUS SJIEMEHTORB?

Kakum 00pa3om BIUSIOT MPOU3BOJIBHBIE PACIIPEACIICHUS OTKA30B U BOCCTAHOBJICHUH Ha
HECTallMOHAPHBIE [TOKAa3aTeIN HaJAeKHOCTH?

Kaxwe n3BecTHBI METOJbI pacycTa HaACKHOCTH CUCTEM C 0O0JIBIIIMM YHCIIOM COCTOSIHHIA?
Kakum 00pa3oM paccuuThIBaeTCs HaIEAKHOCTh PEKOH(PUTYpUPYEMBIX cucTeM?

KaxoBa ocHoBHast mpoOiiemMa HaIe)KHOCTH TEXHUYECKUX CUCTEM?

KakoBbl TexHHYECKHE NMpoOsieMbl 00eCeyeH sl HaIeXXHOCTH CIO0XKHBIX CUCTEM?




Konx nnaukaropa

NHnukaTop JOCTHKEHUS
KOMITUTEHIIAU

OneHouHble CpeacTBa

[1K-1.2:

Hcnone3yer nudpossie
nH(pOPMAaILIMOHHbIE
TEXHOJIOTUH IIPH
MIPOEKTUPOBAHNUYU TOPHBIX
MalIiH U 000pyI0BaHHS

Ilpumepnvie npakmuyeckue 3a0anus 011 3auema:

3apnanue 1.Bpemsi paGoThl 10 OTKa3a CEpUHHO BBIMYCKAEMOH IETaNM PACIPEIEICHO IO
HOpMaJIbHOMY 3aKOHY ¢ napamerpamu: m = 2000 gac, 6 = 500 yac. OnpenenuTs:

- BEPOSATHOCTH TOTO, YTO JIeTaJIb ITpopaboTaeT 6e30TkazHo Oosee 2200 yacos;

- BEpPOSATHOCTH TOTO, UTO HapaOOTKa 10 OTKa3a OyJaeT HaXOAUThCA B MHTEpBaje [M - 3¢, m+
3-0];

- BEpPOSITHOCTb TOTO, YTO, O€30TKAa3HO MpopadoTaB 10 MoMeHTa BpemeHu 2200 gacoB, neTainb
0e30TKa3Ho npopadoTaeT u 10 2500 yacos.

3apnanme 2. Cucrema COCTOUT M3 MATH BJIEMEHTOB C HKCIIOHEHIMAIbHBIMU 3aKOHAMU
pacripeiesieHisl BpeMeHH 10 oTKa3a. [Tokazarensmu ux Haaexxnoctu ssistores: P1(100) = 0,99, A,
=0,00001 wac™, T3 = 8100 uac, T4 = 7860 1ac, As = 0,000025 uac™.

Onpenenuts BpeMs t, B TeueHHE KOTOPOTO cUCTeMa OyeT HclpaBHa ¢ BeposTHOCTHIO 0,92.
3ananme 3. PaccunTaTh CTPYKTYPHYIO HAJEKHOCTh TEXHUYECKOW CHUCTEMBI IO JAHHOWU CXEME.
3HaueHnsI HHTEHCUBHOCTH OTKA30B 3JIEMEHTOB JAHLI B 10° 1/4.
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3in? y = 50%.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTrouHas aTTecTanus 1o AucuuIuiMHe « Teopus HaJle)KHOCTU TOPHBIX MAlIVH U
000pyIOBaHUS» BKIIIOYAET TEOPETUYECKHUE BOIIPOCHI, TIO3BOJISIIOIIUE OLICHUTh YPOBEHb YCBOECHUS
00y4aromuMuCs 3HAHUH, ¥ IPAKTUIECKUE 33JaHNUS, BBISBISIONINE CTEIICHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJleHUH, IpoBOIUTCA B (hopMe 3aueTa.

IToka3aTe/jiu 1 KPpUTEPUHU OLIEHMBAHUS 3a4eTa

— Ha OLIEHKY «3a4TEeHO»— 00YJaIOLINiiCca MOKa3bIBAET MOPOTOBBIN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETCHIIHH, T.€. TOKA3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHeHUs! HH(OPMAIIMY, UHTEIUIEKTYaIbHbIE HABBIKU PEIICHHSI IPOCTHIX 3a/1a4; 00yJaroImuics
JIEMOHCTPUPYET IMOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH: B X0J1€ KOHTPOJIBHBIX
MEPONPUITUNA JOIYCKAIOTCS OIIMOKHU, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HaHUMN, YMEHUH,
HaBBIKOB, 00YYaIOIINIICS UCTIBITHIBACT 3HAYNTEIIBHBIC 3aTPy/JHEHUS IIPH ONIEPUPOBAHUH
SHAHUAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBLIC CUTYyallUU.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEIbHO» (HE 3a4TEHO) — 00yJaroIHiics: IEMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHIeCKoro MaTepraia, J0MyCcKaeT CYIIeCTBEHHBIE OINOKH, He
MOXET IOKa3aTh UHTEIUICKTyalbHbIE HABBIKH PELICHUS MTPOCTHIX 3a/1au.



