MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXJIAIO
pektop UI'IuT
77— WU.A. Ilbrranes

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
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 5

Maruuroropck
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 . 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 TPAHCIOPTHO-TEXHOJIOTHIECKHX

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 Kageapsl ['OPHBIX MAIIMH ¥ 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 Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu 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 nepecmotpena, odcyxaeHa u ogoopena st peanuszamnuu 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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanun B 2031 - 2032
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoii AN. Kypoukun




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 THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Huctumumaa Teopust HaAEKHOCTH TOPHBIX MalldH M 00OpYIOBaHMS BXOJUT B 4acTb
y4eOHOro 11aHa popMupyeMyro yJacTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

JIuHaMUKa U IPOYHOCTh

Mertposnorusi, cTan1apTU3alus U cCepTUPUKALUSI B TOPHOM JIeNIe

KoHCTpyKLIMOHHBIE M MHCTPYMEHTAJIbHbIC MaTepHalibl B TOPHOM IIPOU3BOJICTBE

Teopus BeposTHOCTEH N MaTeMaTUYECKask CTATUCTUKA

Beicmias matemaTuka

WHdopmannoHHbIe TEXHOIOTUU

ABanus TaHHBIX

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

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

I'opHble MamHbI 1 000pYyT0BAaHUE MTOI3EMHBIX TOPHBIX PadOT

I'py30noybeMHbIE MALTMHBI U MEXaHU3MBI

KoHcTpynpoBanue ropHbIX MaliiH U 000pyAOBaHUS

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

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

AHanus 1 OLEHKa pe3ysIbTaToB

DKcIutyaTanus, TEXHU4eCKoe 00CITy)KUBaHUE U PEMOHT FOPHBIX MaIIMH

ITpou3sBoacTBEHHAS - HAyYHO-UCCIIEI0BaTeIbCcKast paboTa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pe3ynbraTe ocBoeHUs AUCHUILINHBI (MOYs) « Teopust HaleKHOCTU TOPHBIX MAIIUH U
000py10BaHUs» 00yJarOIUICS JOKEH 001a1aTh CISIYIOIMMHI KOMIIETEHIHSMMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-1 CnocobeH pa3pabarbiBaTh NPOEKTHbIE WHHOBAIMOHHBIE PEIICHUS 10 MOJIEPHU3ALNH
TOPHBIX MAaIMHBI U 00OPYJOBaHMs Pa3IMYHOTO (PYHKIMOHAIBHOTO Ha3HAUYEHHUS B Pa3IMYHBIX
KJIMMaTHYECKHUX, TOPHOTE0JOTNYECKMX U TOPHOTEXHUUYECKUX YCIOBUIX

[K-1.1 OO0OCHOBBIBaE€T TEXHOJOTHUI0O M MEXAHH3AIMI0 TOPHBIX padOT, METOJbI
MpoUIAKTUKN aBapUid MAIIUH U 000PYIOBAHUS, CIOCOOBI JIMKBHIAIINHA MX
MIOCIIEACTBUI

[1K-1.2 Hcnonb3yet ungppoBbie MHGOPMAIIMOHHBIE TEXHOJIOTHH TIPU




|HpoeKTHpOBaHHH TOPHBIX MAIINH U 000PYI0BAHMS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 95,7 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas § =
KOHTaKTHas paboTa & 3 ®dopma TeKyILero
=
B aKaj. Jacax 3] Bun KOHTPOJIS
Paznen/ tema g | (Baxan vacax) E B . p Kon
> 3 ©| caMOCTOSsTENbHOM |  ycreBaeMOCTH U
JUCIUATIIAHBI & = . | KOMIIETEeHIIMH
Q & paboThI TIPOMEKYTOYHOMH
na6. | npakr. | £ &
Tek. : 128 aTTecTaluu
3aH. 3aH. | Q &
1. Tema 1
TTouck
JOIOJIHUATEILHOMN
UH(pOPMAIUU T10
3aaHHON TEME
IToaroroBka
1.1 1. Teopus HaxeKHOCTU Crava 3aj1a4 110 TeMe
nabopaToOpHOMY
Kak Hayka W  HaydHas «OKunkocTs u ee IK-1.1,
510,16 0,32 | 53 3aHATHIO.
mucuuiuinHa. OrnpeneneHue Permere ¢busnueckue I1K-1.2
MTOHATHS «HAJIEKHOCTEY CBOMCTBaY.
3aJaHHBIX 3a7a9
o TeMe
«XunakocTs u ee
¢busnyeckue
CBOICTBay
HWroro no pazaeny 0,16 0,32 | 53
2. Tema 2
Tlouck
JIOTIOJTHUTEIILHOM
“HPOpMAINH IO
bop . 3amura
3aJlaHHOM TeMe N
2.1 2. TlonstHe «OTKa3». nabopaTtopHoi
IlogroroBka
Knaccudukarust u pabothr Nel «
1a00paTOpHOMY
XapaKTePUCTUKU  OTKAa30B. dusnueckue
sagsTuro. Padora ¢ . IIK-1.1,
Hapnexuoctb ul 5 | 0,06 0,28 | 5.1 CBOICTBA
KOMITBIOTEPHBIMU MK-1.2
COXPaHIEMOCTb. SKHIKOCTI.
o0yJarmmrmMu
TepMHHOJIOTHS Cnaua 3a1a4 1mo
HaJISKHOCTH TpOrpaMMAMH. azjenam
Pemenue p
THJIPOCTATHKH.
3aJaHHBIX 33729
o pasiesam
THIPOCTATHKH.
Wroro no pazaeny 0,06 0,28 | 5,1
3. Tema 3




TTouck
JIOTIOJTHUTEIIEHOM
nHdopManuy 1o
3aJJaHHON TEME.

Pabora ¢
KOMITBIOTEPHBIMHU
oOyuaromumu | Craua 3ajad 1mo Teme
3.1 3. Kuaccudukamms yHarott . A I1K-1.1,
0,11 1,2 5,3 MIporpamMMamH. PexuMebl 1BUKEHUS
TEXHUYECKUX CHCTEM I1K-1.2
IToaroroBka K JKHJIKOCTH.
nabopaTopHOMY
3aHATHIO.
Pemenue
3aJaHHBIX 33729
0 pazesam
THIPOCTATHKH.
HUroro no pazaeny 0,11 1,2 5,3
4, Tema 4
TTouck
. 3amuTa
JIOITOJIHATEILHOMN .
41 4. Kpurepuu wu 1abopaTopHOH
UH(pOPMAIUH T10
IIOKa3aTead  HaAEeKHOCTH. M paboThr Ne2
3aIaHHON TEME
Kpurepuu HaJIe)KHOCTU «H3mepenue MK-1.1,
0,11 1,2 5,6 TToaroroBka k
HEBOCCTAHABJIMBACMBIX THPOCTATHYECKOTO IK-1.2
nabopaTopHOMY
CHCTEM. BeposiTHOCTB nmaBineHus». Craya
. 3aHATHUIO.
0e30TKa3HON pabOTHI 3a/1a4 Imo
Pemenne 3agau mo
THJPOIMHAMUKE.
THIPOJNHAMUKE.
Hroro no pazneny 0,11 1,2 5,6
5. Tema 5
Tlouck
5.1 5. IInotHOCTH JIOTIOJTHUTEIILHOM
pacrpenesicHuss  BpEMEHHU UHPOPMALIUH T10
0e30TKa3HOM a00ThI 3a7laHHOM TeMe.
P 3amura 3aaa4 1o I1K-1.1,
(dacrora OTKa30B). 0,11 0,2 6 IToaroroBka k
THIPOTUHAMHUKE. I1K-1.2
VHTEHCMBHOCTE  OTKa30B. nabopaToOpHOMY
Cpennee BpeMs 3aHATHIO.
0e30TKa3HON pabOTHI Pemrenne 3amay mo
TUAPOJUHAMUKE.
HWroro no pazaeny 0,11 0,2 6
6. Tema 6
6.1 6. Kpurepuu
HaJCKHOCTH
BOCCTaHaBIIMBAEMBIX 3armura
cucreM. CpenHee Bpems Iouck 1abopaTopHOI
paboThl MEXIy OTKa3aMu U 011 02 8 JIOTIOJTHUTEIbHON paboTsr Ne3 [K-1.1,
cpenHee BpeMs ' ' uHpopMarmu 1o | «M3ydeHne pexuMoB MK-1.2
BoccraHoByeHus. [Tapamerp 3alaHHOM TEME JIBHAKEHHSI
IIOTOKa OTKa30B. (DyHKHI/Iﬂ KUOKOCTH.
TOTOBHOCTH ¥ (DyHKIHSA
MPOCTOS
Wroro no pazaeny 0,11 0,2 8

7. Tema 7




TTouck
JIOTIOIHUATEIBLHOMN
UHPOPMALIUH T10

7.1 7. 3aKoHBI 3a/IaHHOU TeMe
Crauya 3a1a4 10
pacmpeneneHusi  BpeMEHH Odopmnenne
. THJPaBIMYECKOMY IK-1.1,
10 OTKa3za, HauboJiee 4acTo 0,11 0,2 53 nabopaTtopHOi acucT TK-1.2
WCIIONb3yeMble B TEOpPUHU pabotsl. Perienue P y '
TpYyOOTPOBO/IOB.
HaJIOKHOCTH 3aj1a4 10
THAPAaBIMIECKOMY
pacuery
TpyOONpPOBOJIOB.
HUroro no pazaeny 0,11 0,2 5,3
8. Tema 8
TTouck
JIOTIOJTHUTEJIbHOU
uHOOPMAIHMH 10
8.1 8. [IlIpeobpazoBanue op . 3amuTa
3aJaHHOH TeMe .
Jlanmaca. CrnennanbHbIe nabopaTopHO
Odopmienue
IOKa3aTeiau HaJCKHOCTHU - pabotbr Ned I1K-1.1,
0,11 0,2 0,2 nabopatopHoOn
JJIEMEHTOB U CHCTEM. «MmmocTpanus IK-1.2
pabotsl. Perienue
Tloka3zaTenn  HaJEKHOCTH sanad 110 ypaBHEHUS
3JIEMEHTA. beprymmm;
THAPABIMIECKOMY
pacuety
TpyOOIIPOBOJIOB.
HWroro no pazneny 0,11 0,2 0,2
9. Tema 9
ITouck
9.1 9. CranuoHnapHbie N N
N JononHuTeNbHO# |Craua mpakTHYeCKOH
3HAYCHUS nokasareseit
UHPOPMALIUH T10 paboThI 110
HaJeKHOCTH JJIEMEHTA. .
3aJIJaHHOM TeMe 0003HaYCHHUIO
Ilokazarenn  HageXHOCTH
. Odopmierne MOZICUCTEM U
HEBOCCTAaHABIIMBAEMON u . IIK-1.1,
o 0,11 0,24 | 7,2 nabopaTtopHOn JJIEMEHTOB
BOCCTAHABIUBaeMOU MK-1.2
paboTel. Pemenue THAPONPUBO/IA.
TEXHHKH. OcHOBHOE
3a/1a4 1o Iopsnox
ypaBHEHHE
THAPAaBIHIECKOMY H300paKEHAST
(YHKIIMOHUPOBAHHS
pacdery THAPOCXEM.
CHCTCMBI.
TpyOOIIPOBOIOB.
HWroro no pazaeny 0,11 0,24 | 7,2
10. TemalO
Crnava mabopaTtopHOit
padoTsl 5 «
Iounck CormpoTuBieHne
10.1 10. TTpobaembl . p
JOIIOJIHUTECIIBHON | TCUCHHUIO XXUAKOCTH.
aHanmM3a HaJISKHOCTH
rH(OpMaLIH IO I'mppapimdeckue
CJIOKHBIX TEXHUYECKUX . IIK-1.1,
0,11 0,2 53 3aJJaHHOW TEeME | XapaKTepPHCTHKH. ....
CHUCTEM. Hayunoe MK-1.2
Odopmienne 59
000CHOBaHWE KPUTECPHEB H o
. naboparopHoii  |TloTepu naBneHwus mo
mokasareseil Hae)KHOCTH
paboTHL. JUIMHE TpyOonpoBoia
1 Ha MECTHBIX
CONPOTHUBIICHUSIX.
HWroro no pazneny 0,11 0,2 5,3

11. Temall




TTouck
JIOTIOJTHUTEIIEHOM

Cnada npaxkTu4ecKoif

11.1 11. Paspaborka uH(OpMAaIH IO
N p Gop " paboTsl: YpaBineHue
MoOJeIeH 3a1aHHON TEME
YCHIIEM Ha
(YHKIIMOHUPOBAHUS VYnpasnenue
o BBIXOJIHOM 3BEHE
CIIOKHOM CHCTEMBI. YCHUIIHEM Ha
HCIIOJIHUTEIBHOTO
Mertonast aHam3a BBIXOJJHOM 3BEHE I1K-1.1,
0,11 0,22 | 5,3 MeXaHHu3Ma.
HAJAEKHOCTH TEXHHYECKUX HCIIOJHUTEILHOTO Pacuer IIK-1.2
CHCTEM. 00630p MeXaHu3Ma.
CYIIECTBYIOIIUX  METOI0B Pacuer THAPOLHITHHAPOB.
chem ! HaJICKHOCTH TUAPOLMINHAPOB Yeume Ha mToke.
p P POB. T'uapapiaudeckas
CJIOKHBIX CHCTEM. Vcune Ha MTOKE.
MOIITHOCTb.
T'uapaBiandeckas
MOIITHOCTb.
Hroro no pasaeny 0,11 0,22 | 5,3
12. Temal2
TTouck
JIOMOIHUATEILHOMN
UH(}OPMAIUU T10
3aganHoi TeMe |Caaua maGopaTtopHoii
Odopmienue pabotbr Ne6
nabopatopHoOn OO6BeMHBI# Hacoc.
121 12. ITpraunb paboTsl Ne 6 Hanopusrii
HEIKCIOHEHITHAIbHOCTH OOBeMHBII HacoC. (TmepenBHOI). MK-1.1
CllydyallHBIX ~ [apaMeTpoB, 0,11 0,22 | 53 Hanopserit Knanan K 1' 2‘
OTKa30B W BOCCTaHOBIICHUI (mepenuBHOI). TUPABIMYECKUN. '
TEXHUYECKUX CHCTEM. Knaman T'mppaBmmaeckue
THIPABIMYECKUHA. | XapaKTEepPUCTHKH.
lMunpaBnnyeckue Oco0EeHHOCTH UX
XapaKTePUCTUKHU. |COBMECTHOU PabOTHI.
Oco0eHHOCTH UX
COBMECTHOM
paboTHI.
Hroro no pazaeny 0,11 0,22 | 53
13. Temal3
Tlouck
JIOTIOJTHUTEIILHOM
UHPOPMALIUH T10
33IaHHOM TeMe .
Crava npakTH4eckoit
OdopmieHne
. |pabotel: YpaBienue
MPaKTUIECKOU
AGOTHL: MOJIOKEHHUEM
13.1 13. 3aBucumocTh P ) BBIXOJIHOTO 3BEHA
. VYnpasnenue
MMoKa3aTeliel  HaJe)KHOCTH HCITOJTHUTEIILHOTO
MOJI0KEHNEM
OT 3aKOHOB pacrpeaeleHus MeXaHn3Ma. g IK-1.1,
0,11 0,22 5,3 | BBIXOIHOIO 3BEHA
u IUCHUATIINHEI 3anopHble 1 TIK-1.2
HCIIOJHUTEILHOTO
BOCCTaHOBJIEHHS HATPaBJISAIOIINE
MEXaHU3Ma.
3JIEMEHTOB. THIPOAIIIapaThl.
3anopHble U
HAMpABIIONTIE Pacnipenenurenu 2/2,
TH] poarma aThl 312, 42,413.
P PaTbl. MOIIHOCTh MPUBOJIA.
Pacnpenenurenu
212, 312, 4/2,4/3.
MontHoCcTh
NpUBOJIA.
Hroro no pazaeny 0,11 0,22 | 53

14. Temal4




TTouck
JIOTOIHUATEIBLHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

Crnava nabGopaTopHoit

OdopmiieHne paboTer Ne 7:
141 14, Kpurnunoe nabopaTtopHOH VYupasnenue
BIIUSTHHE TIPOU3BOIBHBIX pabotsr Ne 7: yCUJIMEM Ha
pacIrpelesleHuii OTKa30B U 011 022 | 53 VYnpasnenue HCIIOJTHUTEIHHOM IK-1.1,
BOCCTaHOBJICHUS Ha ! ! ! YCHUIIHEM Ha MEXaHH3Me IK-1.2
HeCTalllOHApHbIE WCTIOJIHUTEIILHOM THIPONPUBO/IA.
MIOKa3aTeNId HaIe)KHOCTH MeXaHH3Me Knananer naBieHus:
THIPOTIPUBOA. HAIOPHBINA U
Kianansr PeAYKINOHHBII
JIABJICHUS:
HATIOPHBINA U
PeAYKLINOHHBII
HUroro no pazaeny 0,11 0,22 | 5,3
15. Temal5
ITouck
JIOTIOJTHUTEIbHON
“HPOPMAIIUH T10
3agaHHol TeMe |Craua mpakTHYecKoi
15.1 15, Merogsl u A A P
Odopmnenne |pabotsr: [ToctpoeHue
MpOOIeMBI pacuera o
HANOKHOCTH  CHCTEM ¢ MPaKTHIECKON JarpaMm
a0oTBhI: HKUIUOHUPOBAHUS
OOJIBIIUM YUCIIOM p by P I1K-1.1,
N 0,11 0,22 | 5,3 ITocTpoenne THIIPOCHCTEM.
COCTOSIHUI. TIpoGnembr IK-1.2
JIrarpamMmm Juarpamma
pacuera HaJIeKHOCTH .
CKOH(UTYPHPYEMBIX (YHKIIMOHUPOBAH COCTOSIHUH.
I(:I/ICTEM YPHPY Us THIPOCHCTEM. Juarpamma
Huarpamma MepPEeMEIICHHN.
COCTOSIHUI.
Huarpamma
HepeMelLeHU .
HWroro no pazaeny 0,11 0,22 | 53
16. Temal6
TTouck
JIOTIOJTHUTEIbHON
rH(OpMaLUH IO
Gop " 3ammura
3aJIJaHHOM TeMe HA60DATOPHOG
16.1 16. ITpobaembr OdopmieHne patop
. pabotsr Ne 8
co3aHus nabopatopHOn ToceoBaTe b Has
BBICOKOHAIE)KHBIX CHCTEM. paboThI: IIK-1.1,
0,11 0,22 | 5,3 pabora
OcHoBHast npodaema IlocnenosarensHa N — MK-1.2
HaJeKHOCTH TEXHHYECKUX st pabota MOXAHH3MOB
CHUCTEM HCIIOJIHUTEIIBHBIX )
Kombunanmonnsie
MEXATHSMOB. CXEMBI YIIPaBICHUS
KomOuHanmoHHsI ymp ’
€ CXEeMBI
YIpaBJICHUS.
Wroro no pazaeny 0,11 0,22 | 53

17. Temal7




Tlouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

N 3amura
3aaHHOH TeMe .
nabopaTopHOi
Odopmnenue
nabopatopHon paGoteL 1o
171 17. Texuuueckue paboTs! MIPONOPIIMOHATEHOMY
npoOsieMbl  oOecredeHus 0,11 022 | 53 PaspaGorka THIPOIPUBOLY. IK-1.1,
HaJIC)KHOCTHU CJIOKHBIX cHCTeM Cnaua IK-1.2
CUCTEM pENEHHO-KOHTaKTHOM
YIIpaBJICHHS.
CXEeMBI yIIPaBICHHS
MHorotakTHbIE
MHOTOJIBUTATEIbHBIM
CHCTCMEI THAPOIPHBOIOM
YIpaBICHHUSL. ’
Mertonast
MIOCTPOSHHSI.
Hroro no pasaeny 0,11 0,22 | 5,3
18. Temal8
18.1 18. Ananus 013 0,22 53 I1K-1.1,
HaJIC)KHOCTH CUCTEM I1K-1.2
Wroro no pazneny 0,13 0,22 | 53
Hroro 3a cemectp 2 6 95,7 3a4éT
Wroro no nqucuuruinee 2 6 95,7 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 nekuusT — U3JI0KEHUWE MaTepuaa, I[peAroiaraloliee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTAPHUH, CBSI3aHHBIC C PA3JIMYHBIMU MOJEISIMHM HHTEPIPETAlUU 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 — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrata. Hapsay co
CIELUMAJU3UPOBAHHBIMUA  TEXHOJOTHMAMM  Takoro  poJa  IPUHIUI  WHTEPAKTUBHOCTH
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 HCIOJIb30BAaHHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanusanus — W3JI0KEHHUE COJEPKAHMS CONPOBOXKAACTCS IPE3CHTALUEn
(TemMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- 1 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. CesepueB, H.A. Teopuss HaneKHOCTH CJOXHBIX CHCTEM B OTpabOTKE U
9KCIUTyaTaluu . yaebHnoe mocobue ms By3os / H. A. CeBeprieB. — 2-¢ u3f., nepepad. u 101, —
MockBa: WzparensctBo  IOpaiit, 2020. — 473 c.— (Briciee oOpa3zoBaHue). —
ISBN 978-5-534-12071-4. — Tekcr : onekrponnsiii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/446791 (nata obparenus: 24.04.2024)

2. IlIummapés, B. 0. HameXHOCTh TEXHHYECKHX CHCTEM . YYE€OHHMK UIs BY30B /
B. IO. lllummapés. — 2-e¢ usn., wcnp. u jgom. — Mocksa @ M3garensctBo Opaiit, 2020. —
289 c. — (Bricmiee oopasoBanue). — ISBN 978-5-534-09368-1. — Tekcr : anexrponnsiii // DBC
IOpaiir [caitt]. — URL: https://urait.ru/bcode/454286 (nara oopamenus: 24.04.2024)

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Bapranosa, A. B. TeXHHKO-9KOHOMHYECKHE PACUEThI B JIEKTPOIHEPTETHKE | yueOHOE
nocobue / A. B. Bapranosa ; MI'TY. - Maruautoropck : MI'TVY, 2016. - 1 37eKTpOH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124
220/1523.pdf&view=true (mara oOpamenus: 24.04.2024). - MakpooObekt. - Tekct
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

2. Kupmnos, B. M. Metponorudeckoe oOecriedeHre TEXHUYECKHX CHUCTEM: yd4eOHOe
nocobue / B. U. Kupuios. - Mocksa : HUL] MHO®PA-M; Munck : Hos. 3uanue, 2013. - 424 ¢. -
(Breiciee obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-006770-4. - Tekct : 3JIeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/406752 (mata obpamenus: 24.04.2024). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

3. Jlumapes, A. C. OcHOBBI pab0OTOCTIOCOOHOCTH TEXHUYECKUX CHCTEM. ABTOMOOMIIBLHBIN
TpaHcnopT : yueoHoe nocodue / A. C. Jlumapes. - Marauroropck : MI'TY, 2012. - 1 anekTpoH.
OIIT. JIICK (CD-ROM). - 3arir. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=962.pdf&show=dcatalogues/1/11190
22/962.pdf&view=true (nara ooparuenus: 24.04.2024). - MakpooObeKT. - TEKCT : AIEeKTPOHHBIH. -
Ceenenus noctynHbl Takke Ha CD-ROM.

4. JlucyHos, E. A. TIpakTHKyM 110 HaI€)KHOCTH TEXHHYECKUX CUCTEM : ydeOHOe mocobue /
E. A. JIucynoB. — 2-e u3a., ucmnp. u gon. — Cankr-IlerepOypr : Jlanp, 2015. — 240 c. — ISBN
978-5-8114-1756-8. — Tekcr : aneKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/56607 (nata oopamienus: 24.04.2024). — Pexum goctyma: s
aBTOPH3. MIOJIb30BATEIIEH.

5. Managees, C. . HagexxHocTs TexHuueckux cuctem. [Ipumeps! u 3agauu © yueOHOE
nocodue / C. . Manadees, A. U. Koneiikun. - CI16. u ap. : Jlans, 2012. - 313 c. : wi., rpad.,
cXeMbl, Ta0uI. - (YueOHukH 1u1s1 By30B . CnenmanbHas aureparypa). - ISBN 978-5-8114-1268-6. -
TarrAm o ITATTAAMATTATMNATITIT TTT

B) MeTtoauyeckue ykazanus:

1. MeToauka mocTpoeHHs ¥ BeJIeHHs 0a3bl TAaHHBIX 000PYIOBaHHUS ISl IPOTHO3UPOBAHUS
napaMeTpOoB HaJCKHOCTH HCXO/Is M3 YCIIOBHUH €ro NpuMeHeHus: yaeOHoe nmocoodue / A.B. Ko3bIps,
A.A. Kynpsimmos, U.M. Kytny6aes u ap. MI'TVY, [kad. IMuTTK]. - Marautoropck, 2018. - 98 c.
- TekcT: HemocpeICTBEHHBIH.

2. HaméXHOCTh MEXaHWYECKHX CHCTEM TOPHBIX M TPAHCIOPTHBIX MammH. Yactp 1:
yuebHoe mocobue / O.P. Tlandunosa, NU.I'. Yco, U.M. Kyrnybaes, B.C. BenukaHnos;

Marautoropck: MITY wum. TI'. WM. Hocosa, 2020. - 1 CD-ROM. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=4225.pdf&show=dcatalogues/1/1537
348/4225.pdf&view=true (mara oOpamenus: 24.04.2024). - MakpooOobekT. - TekcT:

JJIEKTPOHHBIN.



Pacuer mokasareneil HaAeKHOCTH MAIIMH Ha TMPUMEpPE KaphEePHOTO JKCKaBaropa: ydeOHoe
nocobue / O.P. Ilandunosa, B.C. Benaukanos, .M. Kyrtnybaes, N.I'. YcoB; Maruutoropck:

MITY 1M, I. . Hocoga, 2021. - 1 CD-ROM. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=4430.pdf&show=dcatalogues/1/1547
963/4430.pdf&view=true (mara oOpamenus: 24.04.2024). - MakpooObekT. - Tekcr:
3JIEKTPOHHBIMN.

4. ITporao3upoBaHue HAJACKHOCTHU JICTATCH U Y3JI0B METAJUTYPTHIECKOT0 000PYA0BaHUS
IPU UX MPOEKTHPOBAHUH M IKCILIyaTanuu: yueonoe nmocodue / [B. I1. Aumynos, A. B. Auiynos
(mi.), A. B. Aaynios, M. I'. Cnoboasuckuii] ; MI'TY. - Marautoropck : MI'TY, 2012. - 77 ¢. :
Wi, Tabu., cxemsbl. - ISBN 978-5-9967-0285-5. - TekcT : HenmocpeaCTBEHHBIH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpok aeicTBus JIULIEH3UN

IIporpammoe
obecrnievueHue st

aHaTH3a K-76-14 o1 17.11.2014 GecepouHo
MHUKPOCTPYKTYPBI
IIOBCPXHOCTHU

TBCPALIX TCJI
APM WinMachine

2010
DNEeKTPOHHBIE
IJIAKATHI 110 KypCy
"JleTaau MalI¥H 1 K-227-12 o1 11.09.2012 OeccpodHo
OCHOBBI
KOHCTPYHMPOBaHHUs"
FAR Manager CBOOOJIHO  paclpOCTPaHIEMOE 0EeCCpPOUHO

11-262-12 ot 15.02.2012 0eccpouHO

IIpodeccuonanbHble 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Ha3sBanwue Kypca Cchuika

ITouckoBas cucrema Axamemusi Google (Google
Scholar)
DOnekTpoHHas 0a3a mnepHoAMYEcCKHX wu3daHuii East
View Information Services, OO0 «1IBUC»
HammonansHas HH()OPMAIMOHHO-aHAIUTUYECKAS
cuctreMa —  Poccuiickuit  MHAEKC HAy4YHOT'O
mutuposanus (PUHIL)

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIFOYACT:



VY4eOHble ayJUTOPUN [T IPOBEACHHS 3aHATHIA JIEKITUOHHOTO THTIA!

- MyJIBTHMEANIHBIC CPEICTBA XPAHEHHUS, Iepeladu U MPEACTaBICHNUS HH(POPMAIIHH.

VY4eOHbIe ayUTOPUH IS IPOBECHUS PAKTHUECKUX 3aHATHH:

- MyJIbTUMEINIHBIC CPEICTBA XPAHEHHUS, Iepelauu U PEACTaBICHNS HH(POPMALIIH;

- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPaH.

VYueOHble ayIUTOpUU Ui TPOBEACHUS I'PYNIOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAINH,
TEKYILET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu

- MyJIbTUMEINIHBIC CPEICTBA XPAHEHHUS, Iepe/lauu U PEACTaBICHNS HH(POPMAIIHIH;

- IOCKa, MYJIbTUMEAUMHBINA ITPOEKTOP, SKPaH.

[Tomemienus 11t cCaMOCTOSTENBHOM pabOTHI 00yJarOIIUXCS:

- IepCcOHaIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € AOCTYIIOM
B JIEKTPOHHYIO 00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000pyI0BaHUS:

- CTEIUTQXU JJIs XpaHEHUs Y4eOHO-HATIISTHBIX IMOCOOMH W y4eOHO-METOIUYECKOM
JOKYMEHTAIHH.



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 TEOPETUUYECKOTO 3aKOHA
pacrpeziesieHus: oKa3aTels HaJeKHOCTH MalTuHbI:

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

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

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

- BEPOSITHOCTH TOTO, YTO JIETaNIb ITpopadboTaet 6e30TkazHo 6onee 1200 gacos;

- BEPOATHOCTH TOTO, YTO HapaboTKa 710 0TKa3a OyneT HaXOAUTbCA B MHTepBaie [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 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 pabOThl CHCTEMBI B TeueHHE 625 dYacoB 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 TaKKE€ HHTEHCHUBHOCTh 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;

- 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. 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 Ha4YaIbHBIE MOMEHTBI PACIIPE/ICIICHUI: MaTEMaTUIECKOE OXKHIAHIE 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;

- MHTCHCHUBHOCTH 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;

- IHTEHCUBHOCTh 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.

3amauya 12. HepesepBupoBaHHasi CHUCTEMa COCTOMT M3 MSATH BJEMEHTOB, HMEIOIIUX
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 OTKIIOHEHUE JJI KaXKIOT0 JIEeMEHTA.



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.

Jist mokazatelei, 3aBUCSIIIMX OT BPEMEHH, TIOJYYHUTh PEIICHUE B BHJIE IPaUKOB U TaOJIHUII.

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 3HAUYCHUSIM 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. OnpenenuTts y-NMPOLEHTHYIO HApAOOTKY TEXHUYECKOM CUCTEMBI.

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

Bapuant A) moBblIlIeHNs] HAIEKHOCTHU JJIEMEHTOB;
BapuanTt B) cTpykTypHOTrO pe3epBHUpOBaHUS 2IEMEHTOB CUCTEMBI.

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 U3Y4YEHHEM TEOPETHYECKOro Marepuana
WJIM IIPU PELLIEHUH 33a4 Y CTYJEHTA BO3ZHUKAIOT BOIIPOCHL, Pa3peLINTh KOTOPbIE CAMOCTOSTEIILHO
HE y/aeTrcs, Heo0X0IMMO 00PaTUTHCS K MPEIO0IaBaTENI0 s OJyYEHUS Y HETO pa3bICHEHUN WU
yKazaHui. B cBoMX Bompocax CTYAEHT JODKEH YETKO BbIPa3uTh, B YEM OH MCIIBITHIBAET
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 CTyIEHTa JOJKEH OBITh XOPOUIMM y4eOHHK HJIM KOHCHEKT
JUTEpaTyphl, IPOUYUTAHHOW IO YKa3aHHUIO I[pernojaBaTelss B  TEUYEHHUE  CEMECTpa.
KoncnektupoBanue MOMKHO OCYHIECTBIATHCA OOYYAIOUIMMCS TOJBKO JIMIIb CAMOCTOATEIHHO.
[TpocMOTp COOCTBEHHBIX KOHCIIEKTOB ITO3BOJIIET O0YyYaromeMycsi OBICTPO BOCCTaHABJIMBATH B
NaMsTH COJiepKaHNe UCTOUYHHUKA.

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 IIPU 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.

2H+4

211 =0,01;

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

3in? y = 50%.




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

[IpomexyTrouHas aTTecTanus 1o AucuuIuiMHe « Teopus HaJle)KHOCTU TOPHBIX MAlIVH U
000pyI0BaHUS» BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, IO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHUS
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 ITOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUH: B X0J1€ KOHTPOJIBHBIX
MEPONPUITUNA JOIYCKAIOTCS OIINOKHU, MPOSIBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHUMN, YMEHUH,
HaBBIKOB, 00YYaIOIINIICS UCTIBITHIBACT 3HAYNTEIIBHBIC 3aTPy/JHEHUS IIPH ONIEPUPOBAHUH
SHAHUAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBLIC CUTYAIIUH.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (HE 3a4TEHO) — 00yJaroIHiics 1EMOHCTPHPYET
3HaHus He 6osee 20% TeopeTHIeCKoro MaTepraia, J0MyCcKaeT CYIIeCTBEHHBIE OINOKH, He
MOXET IOKa3aTh UHTEIUICKTyalbHbIE HABBIKH PELICHUS MTPOCTHIX 3a/1au.



