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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefaHuu Kageapsl [ OpHBIX MAIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.I/I.iypOHKI/IH

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJ1y Ha 3aceaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqanuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCHIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. xadenpoii A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2032 - 2033
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.N. Kypoukun




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

[{enpr0 OCBOEHUS TUCIUTIINHBI « Teoprst HaIEKHOCTH TOPHBIX MAIIUH U
000pyIOBaHUS SBIISFOTCS:

- opMupoBaHUe U Pa3BUTHE Y OOYYAIOIIMXCS TOTOBHOCTH K YYaCTHIO B
rccaeaoBaHuu HaaeKHOCTH [ MuO U X CTPYKTYPHBIX 3JIEMEHTOB, TOTOBHOCTBIO
y4acTBOBaTh B UCCJICIOBAHUAX 00BEKTOB MPOPECCHOHAILHON ACATEIHHOCTH U UX
CTPYKTYPHBIX JIEMEHTOB

- OBJIQJICHHUE JIOCTATOYHBIM YPOBHEM 00IIeNpOo(heCCHOHATBHBIX U TPO(PECCHOHATIBHBIX
KOMITETeHIIMI B cooTBeTCTBUH ¢ TpeOboBanusiMu ®I'OC 3++ mo cnenmnanbrocty 21.05.04
I'opHoe neno, crienranu3anus ['opHbIe MalIMHBI B 000PYAOBaHHE.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa Teopust HAEKHOCTH TOPHBIX MAIlIMH U 000PYIOBaHMS BXOAHT B YacTh
y4eOHOro mana GopMHUPYyEMYI0 YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Mertponorusi, CTaHIapTU3AMS U CEPTHPHUKAINS B TOPHOM JIeTie

KoHCTpyKIIMOHHBIE M HHCTPYMEHTAJIbHBIE MaTepPHAallbl B TOPHOM IPOU3BO/ICTBE

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

Briciias maTemaTrka

HudbopmalinoHHbIE TEXHOIOTUN

AHamn3 JaHHBIX

3uanus (yMEHUs, BIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

CranuoHapHble MalIMHbI (IIAXT, KAPEEPOB U 00OTATUTENBHBIX (HhaOpUK)

["opHble MaIuHbI 1 000PYIOBaHUE O3EMHBIX TOPHBIX padoOT

['py30moapeMHbIC MATUHBI ¥ MEXaHU3MBI

KoHncTpyrpoBaHue ropHbIX MalllMH U 000pYIOBaHUS

[Tpon3BoICTBEHHAS - IPEIAUITIOMHAS TPAKTHKA

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

BrimonHeHue, MOAr0TOBKA K MPOIIEType 3aIUThI U 3aIIUTa BBITYCKHON
KBaJIM(PUKAIIMOHHON pabOThI

AHanu3 U OlleHKa Pe3yabTaToB

DKcIuTyaTanus, TEXHHYECKoe 00CITy)KUBAaHHE U PEMOHT TOPHBIX MaIllMH

[Tpon3BoCTBEHHAS - HAYYHO-UCCIIEIOBaTEIbCKast paboTa

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs AUCUUILIINHBI (MOAYs) «Teopus HalexKHOCTH TOPHBIX
MaIlIMH U 000pyI0BaHUs» 00YUAIOLIUIICS TOJIKEH 00J1aJaTh CIEAYIOIMMU KOMIIETEHIIUIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[TIK-1 Crioco6en pa3pabarbiBaTh MPOCKTHBIE HHHOBAIIMOHHBIC PEIICHHS TI0 MOACPHU3AIINN
TOPHBIX MAIIUHBI M 000PYAOBAHUS PA3TUIHOTO (PYHKITMOHAIIBHOTO Ha3HAYCHUS B
Pa3IMYHBIX KIMMATHYECKUX, TOPHOT€OJOTHYECKUX U TOPHOTEXHUYECKHUX YCIOBUIX

IK-1.1 OOG0CHOBBIBAET TEXHOJIOTHIO M MEXAHU3ALMIO TOPHBIX pabOT, METOIbI
PO UITAKTHKH aBapUi MAIIMH U 000PYIOBAHUS, CTIOCOOBI JIMKBHIAIINH
VX TOCIIECTBUN

[1K-1.2 Hcnonb3yeT undpobie nHPOPMAIIMOHHBIE TEXHOJIOTUH ITPH
IPOEKTHPOBAHUHU TOPHBIX MAIIMH U 000PYIOBaHUS




4. CTpyKTYypa, 00bEM U COEpKaAHNE TUCUUIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 8,4 akaJ. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 95,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = . P Kox
> 8 © | camocrosiTenpHON | ycIIeBaeMOCTH H
JTUCLUTUTAHBI 2 £ o . | xommerenuu
g g paboThI MIPOMEKYTOUHOH
Tex mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1. Tema 1
1.1 1. Teopus HaZEKHOCTH Iouck
KaK HayKa ¥ Hay4Has 5 | 016 032 53 npononuutenabHoit | CobecemoBanue Ha | IIK-1.1, ITK-
qucnuiuinaa. OnpeneneHue ' ' ' UH(OPMAIHH 110 3aHATHU 1.2
TIOHSITHUS «HAJIEKHOCTD) 3aJlaHHOH TeMe
HWroro no pazaeny 0,16 0,32 53
2. Tema 2
ITouck
OTIOJTHUTEIBHOMN
2.1 2. ITouarue «oTKa3». )?/IH (bopMaLHH 110
Knaccupukanus n 3aﬂaHpH0ﬁ rene. | CoOccenoBanue Ha
XapaKTEPUCTUKH OTKA30B. ’ 3anatud. Coaua [K-1.1, TIK-
o 5 10,06 0,28 51 BelnonHeHne .
aIeKHOCTDb U NE—— MPaKTHIECKOM 1.2
COXPaHAEMOCTb. p AGOTEL paboThl
TepMUHONIOTHS HaAKHOCTH " P
TepmuHsl 1
onpeaencHus"

HWroro no pasaeny 0,06 0,28 51

3. Tema 3




ITouck
3.1 3. Knaccuduxanus 011 12 53 nornonuutensHol | Cobecenoanme Ha | IIK-1.1, TIK-
TEXHUYECKUX CHCTEM ' ' ' nHdopManuy 1o 3aHATHH 1.2
3aJJaHHOU TeMe
HWroro no pazaeny 0,11 1,2 53
4. Tema 4
ITouck
4.1 4. Kpurepuu u .
JIOTIOJTHUTEJIbHOU
MOKa3aTeIH Hade)KHOCTH.
upopmamuu no | CobecenoBaHue Ha
Kpurepun nagexuoctn . TIK-1.1, TIK-
0,11 1,2 5,6 3aaHHOM Teme. | 3aHsTuu. IIpoBepka
HEBOCCTaHABJINBAEMBIX 1.2
Pemienue 3agaun 3a/1a4u
cucteM. BeposiTHOCTB .
’ Nel xoHTpONIBHOM
6e30TKa3HOH paboThI
paboThI
HWroro no pazaeny 0,11 1,2 5,6
5. Tema 5
5.1 5. [InotHOCTH ITounck
pacnpeneneHus: BpeMeH! JOTIOJTHUTENBHOM
0e30TKa3HOI PaboOTHI nHdopmannu o | CobecenoBanue Ha K-1.1. TIK-
(JacToTa OTKa30B). 0,11 0,2 6 3aaHHON TeMe. | 3ansTuu. [IpoBepka 1 2’
MHTEeHCUBHOCTH OTKA30B. Pemienue 3agaun 3a/1a4n '
Cpennee Bpemst Ne2 koHTponBHOM
6e30TKa3HOI PaboTHI paboThI
HWroro no pazaeny 0,11 0,2 6
6. Tema 6
6.1 6. Kpurepun
HAJISKHOCTH
AACHHO ITouck
BOCCTaHaBIHBAEMbIX .
JOTOJTHUTENHHOM
cucreMm. CpenHee BpeMs
napopmanmu o | CobecemoBaHue Ha
paboThl MEXly OTKa3aMH H . TIK-1.1, TIK-
0,11 0,2 8 3amaHHOU Teme. | 3aHsaTuu. [IpoBepka
cpenHee BpeMs 1.2
Pemenue 3agaun 3aga4n
BOoccTaHoBieHMs. [Tapamerp .
Ne3 xoHTposIBHOM
MOTOKa OTKa30B. OYyHKIUS
paboTHI
TOTOBHOCTH M (DYHKIIUS
MIPOCTOS
Hroro no paspeny 0,11 0,2 8
7. Tema 7
7.1 7. 3akomsI 011 | 02 |53 | TK-1.1, TK-




pactipeesi€eHnus BpEMEHU 10
OTKasa, HanboJiee YacTo

ITouck
JIOTIOJTHUTEITLHOM
HHPOPMAITHH 10

CobecemoBanue Ha

3aJjaHHo Teme. | 3aHsTuu. [IpoBepka 1.2
UCIIOJIb3YEMBIE B TEOPUHU

Peurenne 3amaun 3a7a4u
HaJIEKHOCTH .

Ne4 xoHTpOINIBHOM
paboTb

HWroro no pazaeny 0,11 0,2 5,3
8. Tema 8
8.1 8. IIpeobpazoBanue
Jlammaca. CrieriuanabHbIe ITouck
oKa3aTead HaaeKHOCTH 011 02 02 nmononaurensHoit | Cobecemosanme na | IIK-1.1, ITK-
JJIEMEHTOB U CUCTEM. ' ' ' uH(popMaIuHy 1o 3aHATUU 1.2
Tloka3aTenn HaIEKHOCTH 3aJaHHOM TeMe
3JICMEHTA.
HWroro no pazaeny 0,11 0,2 0,2
9. Tema 9
9.1 9. CranuoHapHbIe
3HAYCHMS TTOKA3aTeNeH
HaJIe)KHOCTH DJIEMEHTA.
IlokazaTenn HaIEKHOCTH Ilouck
HEBOCCTAaHABIMBAEMO U 011 024 79 nmononaurensHoi | Cobecemosanme wa | IIK-1.1, ITK-
BOCCTaHABIIUBAaEMOMU ' ' ' HHPOPMAIHH 110 3aHATAN 1.2
TeXHUKH. OCHOBHOE 3aJJaHHOM TeMe
ypaBHECHHUE
(YHKIIMOHUPOBAHUS
CHCTEMEL.
HWroro no pazaeny 0,11 0,24 7,2
10. TemalO
10.1 10. ITpobnems! ananusa
HaEKHOCTHU CII0KHBIX ITownck
TEXHUYECKUX CHCTEM. 011 0.2 53 nononaurenbHo | CobecemoBanue Ha | IIK-1.1, ITK-
Hayunoe o6ocHoBanue ' ' ' nH(OpMAaIIH 11O 3aHATHH 1.2

KPUTEPUCB U rnokasaresein
HaaCKHOCTHU

3aJJaHHOU TeME




HWroro no pazaeny 0,11 | | 0,2 | 53 |
11. Temall
11.1 11. Pa3pabotka
MoJeIeH
HKIIMOHUPOBAHMS
?JZO)KEOIZ CI/II()ITCMBI Mertoast Houcx
’ A nmononuutenabHoi | CobecemoBanme Ha | IIK-1.1, ITK-
aHaJIM3a HaJEKHOCTH 0,11 0,22 53
UHPOPMAIHH 10 3aHATHH 1.2
TexHuueckux cucreM. O630p .
3aIaHHOM TeMe
CYIIECTBYIOIIUX METOZIOB
pacdeTa HaJIeKHOCTH
CJI0OXKHBIX CHCTEM.
HWroro no pazaeny 0,11 0,22 53
12. Temal2
12.1 12. Ilpuawunb
HEAKCITOHEHIHAIbHOCTH Honcxk
o mononautenbHoil | Cobecemoanme Ha | ITK-1.1, IIK-
Cly4aiiHbIX TTapaMeTpOB, 0,11 0,22 53
. uH(OopMaIH 110 3aHATHH 1.2
OTKa30B ¥ BOCCTAHOBJICHUI N
3aIlaHHOM TeMe
TEXHHYECKUX CHCTEM.
HWroro no pazaeny 0,11 0,22 53
13. Temal3
13.1 13. 3aBucumMoOCTh
[MOKa3aTelIel HaleKHOCTH OT Honck
nononautenbHoi | Cobecemoanue Ha | TTK-1.1, TTK-
3aKOHOB PaCIpE/ICICHUS 1 0,11 0,22 53
HHPOPMAITHH 10 3aHATHH 1.2
JUCHUATUTHHBL .
3aIaHHOM TeMe
BOCCTaHOBJICHHS DJIEMEHTOB.




HWroro no pazaeny 0,11 | | 0,22 | 5,3 |
14. Temald
14.1 14. Kpurnunoe
BJIMSIHUE MTPOU3BOJIBHBIX TTonck
pacmpeneneHnit 0TKa30B 1 011 022 53 nononautensHor | Cobecenoanme Ha | TIK-1.1, TIK-
BOCCTaHOBJICHUSI Ha ' ! ' UHPOPMALIUH T10 3aHATHH 1.2
HEeCTallMOHAPHBIC 3aJIaHHOM TEME
[TOKA3aTENIM HAJIEKHOCTH
HWroro no pazaeny 0,11 0,22 5,3
15. Temal5
15.1 15. Metonas! u
npo0JeMsl pacyera
HaJC)KHOCTH CHCTEM C TTouck
OOJIBIINM YHCIIOM 011 022 53 nomonaurensoii | Cobecenmosanme na | ITK-1.1, ITIK-
cocrosiauit. [TpobaeMsr ' ' ' “HPOPMAIIUH T10 3aHATHH 1.2
pacuera HaJIe)KHOCTH 3aIaHHON TEMeE
PEKOHPUTYPUPYEMBIX
CHCTEM
HWroro no pasaeny 0,11 0,22 5,3
16. Temal6
16.1 16. ITpoGnemsl
CO31aHUs BBICOKOHAAC)KHBIX HOHCK
cneren. OCHOBHAS 011 0,22 53 nonojuurenbHoi | CobecenoBanue Ha | I1K-1.1, IIK-
UH(}OPMAIHH 110 3aHATHU 1.2
npo6ieMa HaJIeKHOCTH .
3alaHHON TeMe
TEXHUYECKUX CUCTEM
HWroro no pasaeny 0,11 0,22 5,3




17. Temal7

17.1 17. Texuuyeckue ITouck
npo6seMsl o0ecriedeHus 011 022 53 nornonuutensHol | CobecenoBanme Ha | IIK-1.1, [IK-
HaJCKHOCTHU CIIOXKHBIX ! ! ! “HPOPMALIUH T10 3aHITHHU 1.2
cucTeM 3aJJaHHON TeMe
HWroro no pazaeny 0,11 0,22 53
18. Temal8
Odopmnenne 3amura
18.1 18. Anamu3 P N KOHTPOJIBHON IIK-1.1, TIK-
0,13 0,22 53 KOHTPOJIbHOM
HAJIE)KHOCTH CUCTEM pabotsl. Craua 1.2
paboThI
3ayera
HWroro no pazaeny 0,13 0,22 53
Hroro 3a cemectp 2 6 %%gg 3a4éT
HWroro no aucumruinHe 2 6 95,7 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsle 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OpPraHU3aIHIo
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WLUTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YueOHast e TebHOCTh CTYICHTa HOCUT B TAKUX
YCIIOBHSIX, KaK IIPaBUIIO, PEIPOLYKTUBHBIN XapaKTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE TIPEUMYIIIECTBEHHO BepOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

IIpakTHueckoe 3aHATHE, IOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB
10 IIPEIIOKEHHOMY QJITOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa3oBaTEIbHOTO MpoIecca,
KOTOpas MpearoaraeT NoCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3JJaHHE yUEOHBIX
IPOOJEMHBIX CUTyallUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM IMO3HABATEIbHOMN 1E€ATEIIbHOCTH
CTYIECHTOB.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIIB30BAHUEM TEXHOJIOTHH TPOOIEMHOI0 00y4eHus:

[TpobnemHas nekuus — U3JI0KEHUEe MaTepHaia, Ipearnoiaratollee NoCTaHOBKY
POOJEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIECHUE Pa3IMUHbIX HAyYHBIX [10JIXO/0B,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIE C PA3JINYHBIMUA MOJEISIMU UHTEPIIPETALUU
M3y4aeMOro MaTepuania.

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoThl,
HanpaBJIeHHas Ha PeLIeHne KOMIIJIEKCHON y4eOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyrowiei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUUYECKUX HaBBIKOB.

3. VIHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTeIbHOrO Ipoliecca,
KOTOpas IPeIoJaracT akTUBHOE ¥ HEJIMHEMHOE B3aUMOJICHCTBUE BCEX YYaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yJIbTaTa.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUAMHU TaKOTO POJA MIPUHIIMII MHTEPAKTUBHOCTHU
IIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
HHTEepakTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, POPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbl.

@DopMbI YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM CHEIMATU3UPOBAHHBIX NHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIlJIaHMPOBAHHBIMU OIIMOKaMHM), IeKIUsA-0ece1a, TeKIUA-TUCKYCCHs, JTeKIHs-
peccKOH(epeHIIns.

4. udopManiioHHO-KOMMYHHUKAIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3aiys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS Ha MPUMEHEHUN
CMELUAIN3UPOBAHHBIX IPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManuen.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanusanus — U3JI0KEHUE COAEPIKAHNS COIPOBOXKAAETCA NIPE3CHTALIEN
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpaUIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTrueckoe 3aHsATHE B GOpME MPE3EHTALNUN — NIPEACTABIICHUE PE3YIbTaTOB
MIPOEKTHOM WA UCCIEA0BATEIBCKOMN NEATEIBHOCTH C UCIIOJIb30BAaHUEM
CHEMAaTN3UPOBAHHBIX IPOTPAMMHBIX CpE.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTeCTAlluH
[TpencraBieHbl B IPUIOKEHUU 2.

8 YuebOHo-MeToquUecKoe U MHPOPMALHOHHOE O0ecTieYeHUe TN CHUTIIMHBI

a) OcHoBHas JIMTepaTypa:

1. CeseprieB, H. A. Teopwust HAIe)KHOCTHU CIIOKHBIX CUCTEM B OTPabOTKE U
JKCIUTyaTaIuu : yaueoHoe nocooue ais By3oB / H. A. CesepiieB. — 2-¢ uzj., nepepad. u
non. — Mockaa : 3narensctBo FOpaiit, 2020. — 473 ¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-12071-4. — Texkcr : anextponHsii / DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/446791 (nara obparuenus: 19.03.2025)

2. ummapés, B. 0. HaaexHOCTh TEXHHUECKUX CHCTEM : YIEOHHK JIJIs BY30B /
B. IO. Iummapés. — 2-e uza., uctp. u qon. — Mocksa : U3mparensctBo KOpaiit, 2020. —
289 c. — (Bwicmiee obpazobanue). — ISBN 978-5-534-09368-1. — TekcT : 351eKTpOHHBIH //
OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/454286 (nata obparenus: 19.03.2025)

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1.JIucynos, E. A. IIpakTukyM 1o HaJeXKHOCTH TEXHUYECKUX CUCTEM : yueOHOe
nocob6ue / E. A. Jlucynos. — 2-e uzn., ucnp. u gon. — Cankrt-IlerepOypr : Jlans, 2015. —
240 c. — ISBN 978-5-8114-1756-8. — TekcT : aneKTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/56607 (nata obpamienus:
24.04.2024). — Pesxum mocTyna: i aBTOPH3. MOJIb30BaTEeH.

2.Manadees, C. 1. Hagexxnocts TexHndeckux cuctem. [Ipumeps! u 3anaun :
yuebHoe nocobue / C. . Manadees, A. U. Koneiikun. - CI16. u ap. : Jlans, 2012. - 313 c. :
ui., Tpad., cxemsl, Tabm. - (YueObHuku A By3oB : CnenuanbHas aureparypa). - ISBN 978-5-
8114-1268-6. - TekcT : HemoCpPeACTBEHHBIH.

3.baxenos lOpuii Bacunbesnu (BraauMupckuii TocyJapcTBEHHBIN YHUBEPCUTET UM.
A.T. u HI. CroneroBsix). OCHOBBI TEOPUHU HAJEKHOCTH MAIIMH : YuebHoe nocobue / baxxeHoB
IOpuit Bacunbesuu, baxenos Muxaun FOpseBud ; Bnaaumupcknii rocy1apcTBEHHBIN
yausepcuteT uM. A.I'. u H.I'. CroneToBsIx. - 2. - Mocksa : OOO "HayuHo-u31aTenbCKuii HEHTp
NHOPA-M", 2024. - 315 c. - (Breiciiee oOpa3oBanue: bakanaspuar). - [Ipodeccnonansroe
obpazosanue. - URL: https://znanium.ru/catalog/document?id=446790. - URL:
https://znanium.ru/cover/2118/2118089.jpg. - ISBN 978-5-16-015559-3. - ISBN
978-5-16-109235-4 (a71eKTp. H3aHUE).

4. TumomenkoB Cepreit IletpoBud. OCHOBBI TEOPUH HAJIEKHOCTH : YIEOHUK U
npakTUKyM Juist By30B / TumoinenkoB Cepreit [lerpoBuu, CumonoB bopuc Muxaiinosuy,
I'opomko Binagumup Hukonaesuu ; C. I1. Tumomenkos, b. M. Cumonos, B. H. I'opouiko. -
Mockaa : FOpaiit, 2024. - 445 c. - (Beiciiee oopa3osanue). - URL: https://urait.ru/bcode/536405
(mata obpamienus: 23.09.2024). - URL: https://urait.ru/bcode/536405. - URL.:
https://urait.ru/book/cover/2C9281BD-1B8B-45AA-AABE-EEOBF9ACS5B63. - ISBN
978-5-9916-8193-3.

5. HagexnocTh TexHUUECKHX cucTeM. JIeKiuu, mpakTUKyM : YueOHoe mocooue /
Konomeituenko Anekcanap Bukroposuu, Ky3nenos HOpuit Anexceesuy, JloraueB Bnagumup
Huxonaesuu [u ap.] ; OpioBcKuil Tocy1apCTBEHHBIN arpapHblii yHuBepcuteT uM. H.B.
[Tapaxuna. - Bonorna : Undpa-Uuxenepus, 2024. - 256 c. - BO - bakamaspuar. - URL:
https://znanium.ru/catalog/document?id=452591. - URL.:
https://znanium.ru/cover/2171/2171134.jpg. - ISBN 978-5-9729-1599-6.

B) MeToanueckue yKazaHusi:

1. Meronmka OCTPOCHHUS ¥ BEICHHUS 0a3bl JAHHBIX 000PYIOBAHHS JUIS
MIPOTHO3UPOBAHHS TTAPAMETPOB HAJACIKHOCTH MCXOMSI U3 YCIIOBUN €0 MPUMEHEHHs: yaeOHOe
nocobue / A.B. Kozbips, A.A. Kynpsimos, I.M. Kytny6aes u ap. MI'TVY, [kad. I[MuTTK]. -
MarnuToropck, 2018. - 98 c. - TekcT: HemocpeACTBEHHBIN.



2. Han&xHoCTh MEXaHMUECKUX CUCTEM TOPHBIX M TPAHCHOPTHBIX MamuH. Yactp 1 :
yuebHoe nocobwue [ By30B] / O. P. Ilandunosa, U. I'. Ycos, U. M. Kyrny6aes, B. C.
Benukanos ; MarauToropckuit roc. TeXxHuueckuit yu-T uMm. I'. 1. Hocosa. - MarHuToropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2824. - ISBN 978-5-9967-1917-4. -
TekeT : ANEeKTPOHHBIN.

3. Han&xHocTh MEXaHMYECKMX CHCTEM TOPHBIX M TPAaHCHOPTHHIX MammH. Yacte 2.
Pacuer mokazareneit HaAE&KHOCTH MallMH Ha NMPUMEPE KaphEepPHOTO JKCKaBaTtopa : ydeOHOe
nocobue [nns By3oB] / O. P. [Nandunosa, B. C. Benukanos, . M. Kyrny6aes, 1. I'. YcoB ;
Marnuroropckuii roc. tTexuudeckuil yH-T uM. I'. . Hocosa. - Marauroropck : MI'TY um. I'. H.
HocoBa, 2021. - 1 CD-ROM. - 3arn. ¢ Tturyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3040. - ISBN 978-5-9967-2163-4. -
TekeT : ANEeKTPOHHBIN.

4. IIporHo3upoBaHue HaIEKHOCTU AETAIEH U y3J10B METAILLTypPru4ecKoro
000pyIOBaHUs IPU UX MPOCKTUPOBAHUY H dKCILTyaTaluu: yueonoe nocodue / [B. I1.

Amnymnos, A. B. Aanynos (mi.), A. B. Auiynos, M. I'. Cioboasuckuii] ; MI'TY. -
Maruurtoropck : MI'TVY, 2012. - 77 c. : un., Tabi., cxemsl. - ISBN 978-5-9967-0285-5. -
Tekcr : HenmocpeICTBEHHBIMN.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammuoe obecnevyenne

HanmenoBanue o
1o Ne norosopa Cpox eficTBUS TUIIEH3UH

[Iporpammoe
obecrieueHue JUIst
anasa K-76-14 ot 17.11.2014 Gecepouro
MHKPOCTPYKTYPBI
HIOBEPXHOCTH
TBEPABIX T
APMWinMachine | ; »65 15 o1 15.02.2012 GeccpouHo
2010
ONEeKTPOHHBIE
IUIAKaTHI 10 KypCy

JLCTAMI MAIIH W | 59712 o1 11.09.2012 GeccpoHo
OCHOBBI
KOHCTPYHUPOBaHUS
FAR Manager cB00OOIHO pacnpocTpansemoe [10 0eccpovHO

MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo

Linux Calculate cB00OIHO pacmpocTpansemoe [10 OeccpouHo

IIpodeccnonanbublie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI
HasBanue kypca Ccplika

OnekrpoHHblie pecypcebl oubmuorekn MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nniexc Haygnoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHLI) asp




DnekTpoHHas 0a3a nmepuoauueckux u3nanuii East View

Information Services, OOO «MIBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TeXHHUECKOE 00eCTieYeHHEe JUCIUTUINHBI BKIIOYALT:

Y4eOHble ayIUTOPUH AJIsl TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUMA!

- MyJIbTUMEUITHBIE CPEJICTBA XPAHEHHUS], [Iepe/layy U MpeACTaBICHUS UHPOPMALIUH.

VY4eOHble ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHIA:

- MyJIbTUMEUITHBIC CPEICTBA XPaHEeHHUs], [Iepelayy U MpeIcTaBIeHHs HHpOopMaLny;

- T0CKa, MYJIbTUMETUINHBIA TPOEKTOP, IKPaH.

VYueOHble ayIUTOPUH AJIs1 IPOBEACHUS TPYIIIOBBIX U MHIUBUTYaTIbHBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJISL i TPOMEXYTOUHOM aTTeCTaI[H

- MyJbTUMEUIHbIE CPECTBA XPAaHEHHS, IEpeAayl U NPEACTaBICHUs HHPOPMAIIUH;

- I0CKa, MYJIbTUMEUIHBIA IPOEKTOP, IKPaH.

[TomemeHust A1k CAMOCTOSTENILHON padOThI 00YJIAFOIIUXCS:

- IepCcCoHaJIbHbIC KOMITBIOTEPHI ¢ makeroM MS Office, BBIX010M B MHTEPHET U €
JTOCTYIIOM B 3JIEKTPOHHYIO 00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA.

[Tomerienust 1715t XpaHeHHs ¥ TPOPHITIAKTHIECKOTO 00CITy)KUBaHUSI Y4€OHOTO
o0opynoBaHUsI:

- CTEJUTAXKHU JIJISl XPaHEHUsI Y4eOHO-HAIJISIIHBIX TTOCOOMH U y4eOHO-METOUYECKOM
JTOKYMEHTAIIH.



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 MHTEPBATIBHBIX XapaKTEPUCTHK pacIIpe/IeICHUs
MOKa3aTesi HaJIe)KHOCTH MAIlIUHBL.

3agaua 4. BbImonHUTE 00paboTKy pe3yIbTaTOB HKCIUTYaTAllMOHHBIX UCITBITAHHHA
TEXHUUYECKOTO O0BEKTa HAa HAJECKHOCTb.

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

- BEPOSITHOCTH TOTO, YTO JIETaNIb ITpopadboTaet 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 MpopadboTas 1o MoMeHTa BpemeHH 1200 yacos, neTaib
6e30Tka3Ho nmpopadoTaeT u 10 1500 yacos.

3agaya 6. CucreMa COCTOMT M3 MSATH 3JICMEHTOB C IIOCTOSHHBIMU HHTEHCHUBHOCTIMHU
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 CHCTEMBI B TeueHue 625 dYacoB ee
(GYHKIIMOHUPOBAHMUS, a TAK)XKE Cpe/iHee BpeMsl 0€30TKa3HON paboTHI.

3apaua 7. Ilpoextupyercss Hepe3epBHUPOBAHHAs CHCTEMa, COCTOSINAS W3 JJIEMEHTOB
yeTelpex rpynn. KoindecTBo 351eMEHTOB KakJJOW TPpYMIbl, a TaK)K€ MHTEHCUBHOCTh UX OTKa30B
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;

- cpeqiHee BpeMs 0e30TKa3HOM paboThl;

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

- MJIOTHOCTh pacHpeieieHHs] BpeMeHU 0e30TKa3HOW paboThl CUCTEMBbI MpH HapaboTket;
10004acos.

3anaua 8. HepesepBupoBanHasi cucteMa COCTOUT U3 SATH 3J€MEHTOB. 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




Onpenenuth NMoka3aTesd HAJIEKHOCTU CUCTEMbl: HMHTEHCHUBHOCTh OTKa3a, CpeJHEe BpeMs
0e30TKa3HOU pabOTHI, BEPOSTHOCTh 0€30TKA3HOH PabOTHI, TUIOTHOCTh paclpeselieHus BpeMEH!
6e30Tka3Hoi paboTsl. [Tokazarenu Hagexuoctu P(t) u f(t) momyuurs Ha uaTepsaie ot 0 g0 1000 ¢
marom 100.

3apaua 9. HepesepBupoBaHHas CHUCTEMa COCTOMT M3 IISITH 3JIEMEHTOB, HMEIOIINX
pa3JInYHbIC 3aKOHBI paclpeeiiCHUs BpeMEHU paboThI 10 0TKa3a. BUbl 3aKOHOB pacmpeieieHus
U MX TTapaMeTphl IPUBEICHBI B TA0IHUIIE.

OnpenenuTh HadYaIbHBIC MOMEHTBI PACIIPE/ICIICHUI: MaTEMaTHYECKOE OXKHIAHUE U CPETHEES
KBaJPaTHYECKOE OTKJIIOHEHHUE JUIS KAXKAOTO 3JIEMEHTA.

OnpenenuTh MmokKa3aTean HaAEKHOCTH K0T JIEMEHTA M BCEH CUCTEMBI:

- BEpOSITHOCTh 0€30TKa3HOU padOoThI;

- IUIOTHOCTh pacIpeieiCHUs] BpeMeHH 0€30TKa3HOM paboThl;

- MHTCHCHUBHOCTBb OTKAa30B,

- cpeqHee BpeMst 0€30TKa3HOM paboThl CUCTEMBI.

Jnist mokazatenei, 3aBUCSIINX OT BPEMEHH, TIOIYYUTh PEeIIeHHE B BUE TPadUKOB U TaOIHII.

3aKoHBI pacpeesICHs] BpeMEHH JI0 0TKa3a 3JIEMEHTOB U UX IMapaMeTPhl
OJIEMEHTHI
1 2 3 4 5
TN(450; 60) | W(6; 300) | TN(500; 90) | I'(20; 200) | R(4- 10'5)

3apmaya 10. HepesepBupoBaHHas cuCTEMa COCTOMT M3 ISATH 3JIEMEHTOB, HWMEIOIINX
pa3IUYHbIE 3aKOHBI pacIpeiesieHruss BpeMeHHU paboThl 0 0TKa3a. Buabl 3aKOHOB pacmpeneneHus
U UX TlapaMeTpsl IPUBEICHBI B TA0NIHUIIE.

Ornpenenuth Ha4YaIbHBIE MOMEHTHI PAaCIIPEICNICHUI: MATEMAaTHUYEeCKOE 0XKUIaHHE U CPEIHEE
KBaJpPaTUYECKOE OTKJIOHEHHE JIJISl KaXKJ0T0 3JIEMEHTA.

Onpenenutsb MoKazaTeian HaAEKHOCTH KaX10T0 3JIEMEHTA U BCEH CHUCTEMBI:

- BEPOSITHOCTh 0€30TKa3HOU PabOTHI;

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

- IHTEHCUBHOCTb OTKa30B;

- cpeaHee BpeMsi 0€30TKa3HOM pabOThl CHCTEMBI.

Jlst moka3zaterneid, 3aBUCAIINX OT BPEMEHH, MOTYYHUTh PellieHHe B BUE Tpa(UKOB U TaOJIHII.

3aKOHBI pacnpeaciiCHus BpEMCHU OO OTKAa3a 3JICMCHTOB U UX MMAPaMCTPhI
JJIEMEHTEI
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 JPYyr OT Apyra. OTka3 KaxJ0W MOACHCTEMBbI MPUBOAUT K OTKA3y BCEU CHUCTEMBI.
BeposiTHOCTE TOTO, YTO B TeUeHUE BpeMeHH t mepBas mojacucTemMa padoTaer 6€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. HepesepBupoBaHHas CHUCT€Ma COCTOMT M3 MSATH 3JIEMEHTOB, HMEIOIINX
pa3iM4YHbIe 3aKOHBI paCIpe/Ie/IeHUs BpeMeHU paboThl 0 OTKa3a. Buabl 3aKOHOB pacmpeeneHus
U UX MIapaMeTpbl IPHUBEIECHBI B TaOJIHULIE.

OHpQI[eJII/ITI: Ha4dYaJIbHbBIC MOMECHTHGI pacnpe;[eﬂeHm”I: MaTCMAaTUYCCKOC OKUAAHUC U CPCAHCC
KBaJIpaTHUECKOE OTKJIOHEHUE JJI KaXKI0ro JIEMEHTa.



OnpenenuTth MoOKazaTean HaaEKHOCTH KAXKIOTO JIEMEHTA U BCEH CHCTEMBI:

- BEpOSITHOCTh O€30TKa3HOM pabOTHI;

- IUIOTHOCTH paclpeieieHusi BpeMeHH 0e30TKa3HOM paboThl;

- UHTCHCUBHOCTh OTKAa30B;

- cpeqHee BpeMs 0€30TKa3HOM paboThl CUCTEMBI.

Jiist mokasatelnei, 3aBUCSAIIMX OT BPEMEHH, TIOJYYHUTh PEIICHUE B BHJIE TPaUKOB U TaOJIUII.

3aKOHEI pacnpeaciCHusd 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. CuctemMa COCTOUT M3 TSTH AJIEMEHTOB C SKCIIOHCHIMAIBHBIMU 3aKOHAMHU
pacrpeneneHus BpeMeHu 10 otkasa. [Tokaszatensamu ux Haaesxnoctu ssisttorest: P1(100) = 0,99, A,
=0,00001 wac™, T3 = 8100 wac, Ty = 7860 uac, s = 0,000025 uac™.

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

3anaua 14[1o cTpykTypHOI cXeMe HaJeKHOCTH TEXHUYECKOW CUCTEMBI B
COOTBETCTBHUH C BAPUAHTOM 3a/IaHusl, TPeOyeMOMY 3HAUCHHIO BEPOSTHOCTH 0€30TKa3HOW pabOThI
CUCTEMBI Y M 3HAYCHUSIM HHTCHCUBHOCTEH OTKA30B €€ 3JIEMEHTOB A, TpeOyeTcs:

1. [TocTpouTs rpauik N3MEHEHUS BEPOSTHOCTH O€30TKa3HON pabOThI CHCTEMBI OT
BpEMEHU HapaOOTKH B IMANa30HE CHWKEHUS BEPOSTHOCTH 10 ypoBHs -0.2.

2. OnpenenuTs y-NMPOLEHTHYIO HApaOOTKY TEXHUYECKOM CUCTEMBI.

3. ObecnieunTh yBEIMUEHNE Y-TIPOLIEHTHON HapaOOTKU HE MeHee, 4eM B 1,5 pasa 3a
CUerT :

Bapuant A) moBblIlIeHNs] HAIEKHOCTHU JJIEMEHTOB;
BapuanTt B) cTpykTypHOTrO pe3epBHUpOBaHUS 2IEMEHTOB CUCTEMBI.
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MeTtoauyeckue peKOMeHAALMHU JAJIs1 CAMOCTOSITeIbHOI padoThl

Ecnu B mporecce caMocToATeNbHON pabOTHl HAJ U3yYEHUEM TEOPETHUYECKOro MaTepuaia
WJIM IIPU PELLIEHUH 33a4 Y CTYJEHTA BO3ZHUKAIOT BOIIPOCHL, Pa3peLINTh KOTOPbIE CAMOCTOSTEIILHO
HE y/aeTrcs, Heo0X0IMMO 00PaTUTHCS K MPEIO0IaBaTENI0 s OJyYEHUS Y HETO pa3bICHEHUN WU
yKazaHuid. B cBouX Bompocax CTYAEHT JOJDKEH YETKO BBIPa3UTh, B YEM OH HCIIBITHIBAET
3aTpyJHEHMs, XapaKTep 3TOro 3aTpyJHEHUS. 3a KOHCYIbTAIMeH cieyeT o0palaThCs U B cllydae,
€CJIM BOBHUKHYT COMHEHUS B IPABUJIBHOCTH OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKHU.

[Ipn moAroToBKe K 3a4eTy y CTYJEHTa JIOJDKEH OBITh XOPOLINI 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 BOCCTaHABJIHMBATH 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, UCIOJIBb3YSl MPU 3TOM ONOPHBIE KOHCIIEKTHI
nekuui. Ilpu 3TOM HyX)HO 00paTUTh 0cCO0O€ BHHMMAaHHE HA TEMbl YYEOHBIX 3aHSITHIA,
MIPOITYIIEHHBIX CTYICHTOM IO Pa3HBIM MPUYUHAM.



IIpuiaoxenne 2

OueHovHbIe CpeACTBA J1JIsl MPOBEIEHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lianupyemble pe3ybTAaThl 00yUeHUS U OLlEHOYHbIE CPeICTBA JIsl POBEAECHUs IPOMEKYTOYHON aTTeCTAllUN:

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 cpegHee 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 (PyHKIHMsSI TOTOBHOCTH U (YHKIUS TIPOCTOSI?

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 o06pa3zom pazpabaThIBalOTCs MOACTH (DYHKITMOHUPOBAHMS 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 NOKa3aTeldM HAAEKHOCTH OT 3aKOHOB paclpeleieHus |
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 HaIEKHOCTh 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
MPOEKTUPOBAHNYU TOPHBIX
MalIiH U 000pyI0BaHHS

Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:

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

- BEPOSATHOCTH TOTO, YTO JIETaJIb MpopabdoTaeT 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 HKCIIOHEHIMAIbLHBIMU 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.
3ananue 3. PaccunTaTh CTPYKTYPHYIO HAJ€KHOCTh TEXHUYECKOW CHUCTEMBI IO JAHHOWU CXEME.
3HaueHnsI HHTEHCUBHOCTH OTKA30B 3JIEMEHTOB JAHLI B 10° 1/4.

2H+4

211 =0,01;

A== A= A= A, = 0L

3in? y = 50%.




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

[TpomesxyTounas arrectanus no aucuuminHe «Teopust HaIeKHOCTH TOPHBIX MAIIHH U
000pyI0BaHUS» BKIIIOYAET TEOPETUYECKUE BOIIPOCHI, IIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAaHUH, U IPAKTUYECKHUE 3aaHNs, BBISBISIIOIINE CTENCHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBOIUTCA B (hopMe 3aueTa.

IToka3aTejiu 1 KPUTEPHUH OLIECHMBAHUS 324€Ta

— Ha OLIEHKY «3a4TEeHO»— 00YJaloLINiicsa MOKa3bIBAET MOPOTOBBIN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETCHIIHH, T.€. TOKAa3bIBAET 3HAHUS HA YPOBHE BOCHPOU3BEICHUS U
00BsicHeHUs! HH(OPMAIIMY, UHTEIUIEKTYaIbHbIE HABBIKU PEIICHHSI IPOCTHIX 3a/1a4; 00y4Jaromuncs
JIEMOHCTPUPYET ITOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUH: B X0J1€ KOHTPOJIBHBIX
MEPONPUITHHA JOITYCKAIOTCS OIINOKHU, MPOSIBISIETCS. OTCYTCTBUE OTJEJIbHBIX 3HAHUN, YMEHUH,
HaBBIKOB, 00YYaIOIINIICS UCTIBITHIBACT 3HAYNTEIIBHBIC 3aTPyJHEHUS [IPH ONIEPUPOBAHUH
SHAHUSAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBLIC CUTYAIIUH.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEIbHO» (HE 3a4TEHO) — 00yJaroIHiics 1EMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHuecKoro MaTepuana, JOIMycKaeT CylieCTBEHHbIE OIIMOKH, He
MOET IOKa3aTh UHTEIUICKTyalbHbIE HABBIKH PELICHUS MTPOCTHIX 3a/ad.



