MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHUNCKOU OEJJEPALINN

T ®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuTeT um. I'.11. HocoBa»

YTBEPXJIALIO
Hupexrop UT'IuT
H.A. ITpiTanes

15.03.2021 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEOPHA HAAEKHOCTH I'OPHBIX MAIIIMH H OBOPY/[OBAHHA

Hamnpapnenue noarotToBku (CrenuagabHOCTD)
21.05.04 I'opHoe aeno

HampasnenHocTs (mpoduib/criennain3anus) IporpaMMel
I'opHble MalHbI 1 000pyIOBaHHE

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICTIHAIUTET

®opma oOyueHus
3a04Has

HNHcTUTYT rOpHOTO JIe71a ¥ TpaHCopTa

Wuctutyt/ dpakynprer
I"OpHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOIHYECKHX KOMIUIEKCOB

Kadenpa
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Maruuroropck
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 1m0
cnenuanbHocTH 21.05.04 I'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

PaGouas mporpamma paccMoTpeHa 1 oJo0peHa Ha 3acegannu kadeapsl ['OpHBIX MaIIH U

TPAHCIIOPTHO-TEXHOJOTMYECKHX KOMILIEKCOB
08.02.2021, mporokon Ne 5 %
3aB. kadeapoit .M. Maxwutos

|4 I/
PaGouas mporpamma ogobpeHa meroaudeckoi komuccuendr T uT

15.03.2021 r. nmpotokosa Ne 5
HpenceaaTenbmnA. IIbITaneB

VA
Pabouas nmporpamMma cocraBicHa: W
noueHT kapeapel [ MuTTK, kana. TexH. HayK A.A Kynpsmios

/4

"VpanOueproPecypc" , KaHO. TeXH. Hayk




JIner akryaauszanumn padoueil mporpaMmbl

Pabouas mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanusanuu B 2022 - 2023
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCHOPTHO-TEXHOJIOTHYECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCHOPTHO-TEXHOJIOTHIECKHUX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpenHa st peanm3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Maxuros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kageapbl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.M. Maxuros

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanuszanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Ipotokomor 20 . Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ogo0peHa ais peanu3anuu B 2028 - 2029
yueOHOM Toly Ha 3acefaHuu kadeapsl [OpHBIX MalIMH U TPAHCHOPTHO-TEXHOJIOTHUYECKHUX

IIporokom ot 20 . Ne
3aB. kadempoii A.M. MaxuTtoB




1 Ilesin ocBOeHM S TMCHMILINHBI (MOIYJIA)

Lenbto ocBoeHUS TUCHUIUTMHBI «Teopus HaJIe:KHOCTU TOPHBIX MAIIMH U 000PYIOBaHUS»
SIBJISIFOTCSL:

- (hopmupoBaHHEe U pa3BUTHE y OOYUYAIOLIUXCSI TOTOBHOCTU K YYaCTHUIO B UCCIICOBAaHUU
Haes)kHOCTU 'MuO 1 MX CTPYKTYpPHBIX 3JIEMEHTOB.

2 MecTo 1MCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucnuruimHa Teopust HaEKHOCTH TOPHBIX MAllUiH M OOOpPYIOBaHUS BXOJHUT B 4YacThb
y4eOHOTo Mm1aHa GopMupyeMyro ydacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
POTPaMMBI.

Jns  wu3ydeHUs  JUCUUIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTNH/ IPAKTUK:

JluHaMuyKa 1 pO4YHOCTh

Mertpodorusi, CTaHAapTH3aNUs U CePTH(UKALINS B TOPHOM JIEie

KoHcTpyKIIMOHHBIE M MHCTPYMEHTAJIBHBIE MAaTEPHAIIbI B TOPHOM IIPOU3BOJICTBE

Marematuka

3HaHus (YMCHUs, BJIaJICHHs), TIOJYYCHHBIC MPH M3YYCHUHU JAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUCHUS T CIUTLTINH/TIPAKTHK:

CranuroHapHbIe MalTUHBI (IIaXT, KAPhEPOB U 000TaTUTENBHBIX (habpHK)

Mexanudeckoe 000pyI0BaHHE KapbepoB

["opHbIe MaHBI 1 000PYI0BaHUE MTOI3€MHBIX TOPHBIX paboOT

Crenkypc (MeToap! Hepa3pymaromero KOHTPOJIs)

['py30norbeMHBIE MALITHBI X MEXaHU3MBI

KoHcTpynpoBaHue ropHbIX MallliH U 000PYIOBAHHS

3 Komnerenuuu o0y4armerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yueHu s

B pe3ynbrate ocBoeHUs AUCHUILINHBI (MOAYs) « Teopust HalexKHOCTU TOPHBIX MAIIUH U
000pyI0BaHUs» 00yJarOIUICS JOKEH 001a]aTh CIeIYIOIUMI KOMIIETEHIHSMMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-1 Cnocoben pa3paOaTeiBaTh MPOEKTHbIE HMHHOBALMOHHBIE PEIICHHUS MO MOJECPHU3ALUU
TOPHBIX MAalMHBI U 00OPYAOBaHUS PAa3IMYHOIO (PYHKIIMOHAIBHOTO Ha3HAYCHHs B PA3IMUHBIX
KJIMMaTHYECKHUX, TOPHOTEOJIOTHYECKMX M TOPHOTEXHUYECKUX YCIOBHSIX

IK-1.1 OOG0CHOBBIBAET TEXHOJIOTUI0O M MEXaHM3ALUI0 TOPHBIX pabOT, METOJbI
npodUIAKTUKN aBapuil MaIIMH U 000PyIOBaHMS, CIIOCOOBI JIMKBUIAIMHA UX
OCJICCTBUI

[K-1.2 Hcnonssyer uupoBsIe UH(pOpPMaIMOHHbIE TEXHOJIOTUHU pu
IPOEKTUPOBAHUH TOPHBIX MAIlIMH U 000pY10BaHUS




4. CTpykTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO01ast Tpy10€MKOCTb AUCLHUILUIMHBI COCTABISACT 3 3aueTHbIX enuHul 108 akaj. 4acos, B TOM 4YHCIIE:
— KOHTaKTHas pabota — 8,4 akaj. 4acoB:
— ayIUTOpHas — § aKaj. 4acoB;
— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMmocTosTenbHas padboTta — 95,7 akaj. 4acos;
— B (JOpMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac

®dopma aTTecTalUy - 3a4ET

AynutopHast § =
KOHTaKTHas paborta & 3 ®dopma TeKyIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S . P Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCTTUTLTAHBI & [ . | xommerenun
0 & paboThI TIPOMEKYTOYHOH
16 mpakt. | £ 8
Jlex. : PaKT. | =g aTTecTaLH
3aH. 3aH. o«
1. Tema 1
ITowuck
JIONIOJTHATEIHLHOM
UH(OPMAIHU 110
3aJJaHHOH TeMe
TToaroroska
1.1 1. Teopust HagexHOCTU Craga 3a1a4 1o TeMe
KaKk Hayka W HaydHas niaGopatopHomy «XKuakocTs u ee
510,16 0,32/0,21 | 5,3 3aHATHIO.
qucuuiuinHa. Onpenenexue (usnueckue
Pemenue N
TIOHATHS «HAJEKHOCTH) CBOICTBaY.
3a/IaHHBIX 33724
o TeMe
«XKunakocTs u ee
¢usnueckue
CBOMCTBa»
HWroro no pazneny 0,16 0,32/0,21 | 5,3
2. Tema 2
ITouck
JIOTIOJTHUTEIILHOM
HH(pOpMaIUH 10
bop N 3amuTa
3aIaHHOM TeMe .
2.1 2. Tlonarue «OTKa3». nabopatopHoi
ITogroroska
Knaccudukaums 51 paboter Nel «
1a00paTOPHOMY
XapaKTePUCTUKH  OTKAa30B. sansTiio. PaGora ¢ dusnyeckue
HanexuocThb ul 5 10,06 0,28/0,361| 5,1 ) CBOMCTBa
KOMITBIOTEPHBIMHU
COXPaHsIEMOCTb. KUIAKOCTHY.
o0yJaromumMu
Tepmunomorus Cpnayva 3a1a4 1o
HaJICKHOCTH TPOTPAMMANI. azjaenam
Pemenue p
TUIIPOCTATUKH.
3a/IaHHBIX 33724
0 paziesiam
THUAPOCTATUKU.
Hroro no pazmeny 0,06 0,28/0,361| 5,1

3. Tema 3




ITouck
JIOTIOJTHUTEIIBHOM
nHpopManuy 1o
3aJ]aHHON TEME.

Pa6ora ¢
KOMITBIOTEPHBIMU
oOyuaromumu | Craua 3a7a4 1o TeMe
3.1 3. Krnaccudpuxanus yHarom . A
0,11 1,2/0,61 | 5,3 MporpaMMaMu. PesxuMBl IBYOKEHUS
TEXHHYECKUX CHCTEM
[Moaroroska k JKUKOCTH.
1a00paTOPHOMY
3aHATHIO.
Pemenue
3aaHHBIX 327134
0 paziesiam
THIPOCTATHKH.
HWroro no pazneny 0,11 1,2/0,61 | 5,3
4. Tema 4
ITonck
. 3amura
JIOTIOJIHUTEIbHOI .
4.1 4. Kpurepuu u nabopaTopHOi
nHdopMau o
HoKasaTead  HaIeKHOCTH. N paboTbr Ne2
Kputepun HAJICKHOCTH 3A/IAHHON TEME «3mepenune
P 0,11 1,2/0,21 | 5,6 IToaroroBka k
HEBOCCTAHABIUBAEMBIX THJIPOCTATHYECKOTO
J1a00paTOPHOMY
CHUCTEM. BeposiTHOCTB nasienus». Caaua
. 3aHATHIO.
6e30TKa3HON paboOTHI 3a[1a4 1o
Pemenue 3amad mo
TUAPOJAUHAMUKE.
TUAPOJAUHAMUKE.
HWroro no pazngeny 0,11 1,2/0,21 | 5,6
5. Tema 5
ITouck
5.1 5. IInoTHOCTH JIOTIOJTHUTEIILHOM
pacrpefesicHuss ~ BPeMEHH UHPOPMAITUH T10
0e30TKa3zHON paboThl 3aJJaHHOM TeMe. Samra 324 10
(gacrora OTKa30B). 0,11 0,2/0,211 6 IToaroroBka
THIIPOJAMHAMHUKE.
VHTEHCHUBHOCTh  OTKa30B. J1a00paTOPHOMY
Cpennee BpeMs 3aHATHIO.
0e30TKa3HON pabOTHI Perenue 3agau no
THIPOJANHAMHUKE.
Hroro no pazneny 0,11 0,2/0,21 6
6. Tema 6
6.1 6. Kpurepun
HaJEKHOCTH
BOCCTaHAaBIIMBAEMbBIX 3amuTa
cucrem. CpenHee Bpems Iouck J1abopaTopHO
paboTHl MEXAy OTKa3aMH U 011 0.2/0.21 3 JIOTIOJTHUTEJIbHOU paboTsr Ne3
cpenHee BpeMst ’ T unndopmanuu no | «M3ydeHue pexxumMoB
BoccTaHoBieHus. [lapametp 3aJaHHOU TemMe JBUKCHHS
M0TOKa OTKa30B. DYHKIU KUTKOCTI.
TOTOBHOCTH U (DYHKIHSI
TIPOCTOS
Wroro no paspeny 0,11 0,2/0,21 8

7. Tema 7




ITonck
JIOTIOTHUTEILHOMN
UHPOPMALIUH T10

7.1 7. 3aKOHBI 3aJlaHHOM TeMe
Crauya 3a1a4 10
pacrpeesicHus BpeMEHH JI0 OdopmieHne
. THIPaBIMYECKOMY
OTKa3a, Haumbollee dYacTo 0,11 0,2/0,21 | 5,3 nabopatopHoi acuer
UCTIOJIb3YEMBbIE B TEOPHHU pabotsl. Perienue P y
TpyOOIPOBO/IOB.
HaJIC)KHOCTH 3aja4 1o
THIPABIMYECKOMY
pacuety
TpyOONpPOBOJIOB.
Wroro no pazneny 0,11 0,2/0,21 | 5,3
8. Tema 8
ITowuck
JOMOIHUATEILHOMN
“HGOPMAITHH T10
8.1 8. [IlpeoGpazoBanue bop N 3amura
3aJaHHON TEME .
Jlanaca. CrennanbHbie Odpopmiere nabopaTopHoi
MoKa3aTeJii  HaJeKHOCTH . a00ThI Ned
n 0,11 0,2/0211 | 0,2 | maGoparopmoit P
3JIEMEHTOB H  CHCTEM. «MnmocTpanus
pabotsl. Perienue
Tlokazatenn  HaaEHKHOCTH sanad o ypaBHEHHS
3JIeMEHTA. beprymmm;
THAPABIHIECKOMY
pacuery
TpyOOIPOBOIOB.
Hroro no pazneny 0,11 0,2/0,211 | 0,2
9. Tema 9
ITouck
9.1 9. CrauuonapHsie o o
N noronHuTeNnbHON |Crava npakTHYecKon
3HAYCHHUS [OKa3aTeen
UHPOPMAIUH 110 paboThI 1O
HAJACKHOCTH 3JIEMEHTA. N
3a/IaHHOM TeMe 0003HAYCHHUIO
Tlokazarenn  HaZeKHOCTH
HEBOCCTAHABIMBAaCMOW U Ocpopmrerue fIOACHCTEM
. 0,11 0,24/0,241| 7,2 naboparopHoi 3JICMEHTOB
BOCCTaHaBJIHBAEMOM
pabotsl. Perenue THIPOIPUBO/IA.
TEXHHUKH. OcHOBHOE
3a/1a4 1o ITopsimox
ypaBHEHHUE
THIPABIHMYCCKOMY HU300paKeHUS
(YHKIIMOHUPOBAHUS
pacuety THIPOCXCM.
CHCTEMBEL.
TpyOOIIPOBOIOB.
Hroro no pazueny 0,11 0,24/0,241| 7,2
10. TemalO
Cnaua 1abopaTopHOit
paboThl 5 «
ITowuck ConpoTuBjieHHE
101 10.  TIpoGremsr N P
JIOTIOJTHUTENIHON | TEUEHHIO JKUIKOCTH.
aHaimsa HaJIC)KHOCTH
UHPOPMALIUH T10 T'unpaBnuyeckue
CJIOHBIX TEXHHYECKUX .
0,11 0,2 5,3 3a/IaHHOM TeME | XapaKTEpPUCTHKH. ....
CUCTEM. Hayynoe
Odopmienne 59
000CHOBaHHE KPHUTEPHEB H .
. nabopatopHoii | IToTepu AaBiieHUs MO
rmokasareseil HaJIe)KHOCTH
paboTsl. JUIMHE TpyOOnpoBoIa

1 Ha MCCTHBIX
COIIPOTUBJICHUSAX.




Wroro no pasienty 0,11 | 02 |53]
11. Temall
Iounck
JIOTIOJTHUTENbHOM .
Crava rnpaxTHIecKoit
11.1 11. Paspaborka UHPOPMALIUH TT0
N . paboThl: YpaBieHue
Mo/ienei 3aJ]aHHO# TeMe
ycuIMeM Ha
(YHKIIMOHUPOBAHUS VYupasnenue
. BBIXO/IHOM 3BEHE
CJIO’KHOHU CUCTEMBI. YCUITUEM Ha
Mertonapt aHanm3a BBIXO/IHOM 3BEHE HCTOMHHITEILHOTO
0,11 0,22 5,3 MEXaHu3Ma.
HAJIOKHOCTH TEXHUYECKHX UCTIOJHUTEIBHOTO
Pacuer
CHCTEM. 0630p MeXaHu3Ma.
CYLIECTBYIOLIMX  METOJIOB Pacuer FMAPOLIHMIHHAPOB.
Zcqua ! HaJeKHOCTH THAPOLMINHAPOB YCHIHE Ha WITOKe.
p P POB. I'uppasnudeckas
CJIO’KHBIX CUCTEM. Ycunue Ha mTOKE.
MOIIHOCTD.
I'mppaBnnyeckas
MOIIHOCTb.
HWroro no pazneny 0,11 0,22 5,3
12. Temal2
Iounck
JIOTIOJTHUTEIbHON
UHPOPMAITUH TT0
3agaHHol TeMe |Crhaua nabGopaTopHOit
Odopmienne paboTbr Ne6
naboparopHoi OO0beMHBII Hacoc.
12.1 12. [Ipuanser pabotsr Ne 6 Hamophsrii
HEIKCIOHEHI[UAIbHOCTH OOBbEeMHBIH HAcOC. (IepenuBHON).
CIy4aliHBIX  TapaMeTpoB, 0,11 0,22 5,3 HamopHhsrit Kianman
OTKa30B M BOCCTaHOBJIEHUH (nepesuBHOM). TUJPaBINYECKUN.
TEXHHYECKHX CHCTEM. Knanan I'mppaBiamaeckue
THIPaBIMYECKUNA. | XapaKTEePUCTUKH.
lMunpaBnnyeckue Oco0eHHOCTH UX
XapaKTePUCTUKHU. | COBMECTHOU PabOTHI.
OcobeHHOCTH UX
COBMECTHOI
paboThI.
Hroro no pazneny 0,11 0,22 5,3
13. Temal3
[onck
JIOTIOJTHUTENBHOM
UH(}OPMAIHH 110
3aJJaHHON TeME .
Craua npaxTHueckoit
Odopmnenne
. |paboter: Ynpasnenue
MIPaKTHYECKON
MOJIOKCHUEM
paboTsr:
13.1 13. 3aBucuMoCTh BBIXOJHOTO 3BCHA
o Ynpasnenue
MoKa3aresiell  HaJeKHOCTU UCIIOJIHUTEIBHOTO
OT 3aKOHOB pacIpe/esICHHs TTOTIOKCHHEM MeXaHU3Ma
pacrip 0,11 0,22 5,3 | BEIXOZHOTO 3BEHA -8
u JACIATUTAHBI 3arnopHeIe 1
HUCIIOJIHUTCIBHOI'O
BOCCTAHOBJICHHS HAaIpaBJISIONIIE
MEXaHU3Ma.
3JIEMEHTOB. THIPOATAPAThL.
3anopHsle 1
P —— Pacnpenenurenu 2/2,
P 3/2, 4/2,4/3.
THAPOAINIIapaThl.
MorHOCTh TIpUBOJA.
Pacnpenenurenu
2/2,3/2,4/2,4/3.
MouHoCTB

IIPUBOJIA.




Wroro no pasienty 0,11 | 022 |53 |
14. Temal4
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH TT0
3amanHoi Teme |Craua maGopatopHoi
Odopmnenue paboTsl Ne 7:
14.1 14. Kpurunanoe nabopaTtopHon VYmupasnenne
BIIMSIHUE MIPOM3BOJIBHBIX pabotsr Ne 7: yCHIIEM Ha
pacmipenieneHuii OTKa30B U 011 0.22 53 VYmpasnenne HCTIOTHUTEIHHOM
BOCCTAHOBJICHHUS Ha ’ ’ ’ yCHJINEM Ha MEXaHHU3Me
HeCTallMOHAPHBIE WCTIOJHUTEIEHOM THAPONPUBO/A.
TIOKa3aTeNIn HaJIe)KHOCTH MeXaHH3Me Knanans! naBnenust:
THAPONPUBO/IA. HaIOpHBIA U
Knananst pPEenyKIIMOHHBIN
JaBJICHUSL:
HaIOPHBIA U
PenyKIHOHHBIN
HWroro no pazneny 0,11 0,22 5,3
15. Temal$s
[Tonck
JIOIOIHUATEILHOMN
nHpopMauu o
3agaHHON TeMe |Craua mpakTHyecKoit
151 15, Meromer m ¢ RS D
Odopmnenne |pabotsr: [TocTpoeHue
IpoOJIeMBI pacuera o
MIPaKTHYECKON JarpaMm
HaJ&KHOCTH  CHCTEM  C
paboTs: (hyHKIIMOHUPOBAHUS
0OJIBIIIM YHUCJIOM
. 0,11 0,22 5,3 IToctpoenue THUIPOCHUCTEM.
COCTOSIHUI. TIpoGembr
JuarpamMm Juarpamma
pacuera HaJIe)KHOCTH 9
(YHKIIMOHUPOBaH COCTOSIHUH.
PEKOH(UTYPHPYEMBIX
1S THOPOCUCTEM. Juarpamma
cucTeM 3
Huarpamma IepeMeLICHUN.
COCTOSIHUIA.
Juarpamma
rnepeMenieHu .
Hroro no pazneny 0,11 0,22 5,3
16. Temal6
[Touck
JTOTIOTHUTEIHHON
“HPOPMALIUH T10
(op N 3amura
3aJJaHHOM TeMe 1a6OPATODHO
16.1 16. [Ipobnembt Odopmienne parop
9 padotsr Ne 8
CO3JaHUS nabopaTOpHOI
BBICOKOHA/IC)KHBIX CHCTEM paboThI: Mocnenosatenpras
’ 0,11 0,22 5,3 ) pabota
OcHoBHas npobiema ITocnenoBarensHa
UCTIOJIHUTEIIBHBIX
HaJI)KHOCTH  TEXHUYECKUX s pabota
MEXaHU3MOB.
CHCTEM WCIIOJTHUTEIBbHBIX
KomOuHanmoHnHbie
MEXAHHIMOB. CXEMBI aBJICHUS
KoMOuranmouHs! yip ’
€ CXEMBI
YIIpaBIICHUS.
Wroro no paspeny 0,11 0,22 53

17. Temal7




ITouck
JIOTIOJTHUTEIIBHOM
nHdopManuy 1o

N 3amuTa
3aJaHHON TeMe N
nabopaTopHO
Odopmienue
. paboThI 110
nabopaTtopHon
17.1 17. Texuuueckue paboTHI MIPOTIOPIIMOHATIEHOMY
IpoOIIEMBL [I€YEHMSI ’ THAPOIIPUBOLY.
pobne obecnede 0,11 0,22 5,3 Pazpabotka /IPOTIPHBOILY
HAIEKHOCTH CIIOXKHBIX Craua
CHCTEM . .
cucTeM peeiHO-KOHTaKTHON
YHPABJICHIL. CXEMBI YIIpaBIECHUS
MHOTOTaKTHBIE yn
MHOT'OIBUTaTEILHEIM
CHCTEMBI THPOTIPHUBOZOM
YIpaBICHHSL. P ’
Mertonast
MOCTPOCHUSI.
HWroro no pazneny 0,11 0,22 5,3
18. Temal8
18.1 18. A
8 8 Hasms 0,13 022 |53
HaJEKHOCTH CHCTEM
HWroro no pazneny 0,13 0,22 5,3
Hroro 3a cemectp 2 6/2,41 | 95,7 3a4éT
Wtoro no aucuuIinHe 2 6/2,411 | 95,7 3a4eT




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. B yue6HOM mpolecce npeaycMOTpeHbl 3aHATHS B (hopMe pa300opa KOHKPETHBIX CUTYAIHi,
CBSI3aHHBIX C 0COOCHHOCTSAMHU HAAEKHOCTH MAIIMH U MEXaHU3MOB.

2. Ilpu npoBeieHUH TPAKTUYECKUX PA0OT pacCMaTPUBAIOTCS TECTHI I10 TEMaM JICKIUH.

3. JIeKuMOHHBIE 3aHITHS IPOBOASITCS B BUJIE PE3CHTALIH.

4. IlpakTrueckue 3aHSATHs IPOBOISTCS C UCIIONIb30BaHUEM peaakTopa Mathcad.

5. B pamkax y4eOHOro Kypca mpeayCMOTPEHBI BCTPEUHU C MPEACTABUTEISIMU POCCUUCKUX U
3apyOeKHBIX KOMIIAHWM, TOCYIapCTBEHHBIX M OOIIECTBEHHBIX OpraHu3alui, MacTEepKIacChl
AKCIIEPTOB U CIIELUATUCTOB 10 TEMATHKE Kypca.

6 YueOHO-MeTOAMYECKOE 00ecIIeueHHe CAMOCTOATEIbHO Pa00oThI 00y4arlomuXcs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHovHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE 00eceyeHue TUCHUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Honrun B. I1. HagesxxHOCTh TeXHUYECKUX cUcTeM: yueO. mocoome / B. I1. lonrun, A. O.
Xapuenko. — M. : By3oBckuii yueOHuk : MHOPA-M, 2018. — 167 c. - TekcT: 3MeKTpOHHBIN. -
URL: http://znanium.com/bookread2.php?book=944892 (nara obpamenus: 03.03.2019)

2. Hocos B. B. /lnuarnoctuka Mamus u obopyaoBanus [Imn.pec.]: YueOHoe nocobue. — 3-¢

u3n., crep. — CII6.: UznatensctBo «Jlawb», 2016. — 376 c.: wn. — (YueOHUKU 1Ji1 BY30B.
CnennanpHas JUTEpATypa). ISBN 9785811412693 / U3/1aTeIbCTBO «Jlanp»
OneKTpoHHO-OMOnMoTeyHass  cucrtema. —  Pexxum  jmocryma:  http:/www.magtu.ru//  —
http://e.lanbook.com/. — 3aru. ¢ skpana.

2.0

0) lomotHuTeEIBHAS IUTEPaTypa:

1.KpaBuenko, M.H. Onenka HaaeKHOCTH MaIlIMH U 00OPYTOBaHUS: TEOPHUS U MPAKTHKA.
[OnexTponnsblil pecypc]: yuebnuk / M.H. KpaBuenko, E.A. Ilyuun u np., [lox pen. mpod. N.H.
KpaBuenko. — M.: Anpdpa-M: HUL[ Undpa-M, 2012. — 336 c. / uznarensctBo «MMHOPA-M»
DOneKTpoHHO-OMONMMoTeyHass  cucrema. — Pexum  poctyma:  http:/www.magtu.ru//. —
http://znantum.com/. — 3ar:. ¢ sKpaHa.

2.0nu3apenko, B. B. OcHOBBI 3KCIUTyaTalliM TOPHBIX MALIMH U 000pylOBaHUA : yueOHOE
noco6ue / B. B. Onuzapenxo, B. C. Benukanos. - 2-e u3f., ucnp. u gon. - Marautoropck : MI'TVY,
2014. - 1 AJIEKTPOH. OIT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1057.pdf&show=dcatalogues/1/111940
7/1057.pdf&view=true (nara oopamenus: 31.08.2019). - MakpooObeKT. - TeKcT : 2IeKTPOHHBL.

3. Managee, C.1. HanexxHocTh TexHHueckux cucTeM. [Ipumepsl u 3amaum: ydeOHOE
nocobue / C.1. Managees, A.W. Konelikun. — Onekrpon. nan. — Cankr-IlerepOypr: Jlans, 2016.
— 316 c. - Tekcrt: snextponnsiid. - URL: https://e.lanbook.com/book/87584 (mata oGparieHus:
03.03.2019)

4. OctpeiikoBckuii, B. A. Teopust HanexnocTu: Yueo, mis By30B / B. A. OcTpeldKOBCKUHA. -
M.: Boicii. mk., 2003. - 463 c.: wi. - ISBN 5-06-004053-4. - Tekct: snextponssid. - URL:
http://znanium.com/catalog/product/487996 (nara o6pamenus: 03.03.2019)

5. lepsarunckumii A. FO. Hafie:)HOCTh TEXHUYECKUX CUCTEM U TEXHOTEHHBIA PHUCK: yueOHOe
nocobue / A. YO. Ilepsatunckuii, O. b. [Ipomkuna, A. A. Konosanora ; MI'TY, kad. [I1DubX]/I. -
MarnuTtoropck, 2007. - 121 c. : Tabm. - Teker : HermocpeICTBEHHBIH.



6. ITonoBko A. M. OcHOBBI TeOpUH HaAEKHOCTU: yueOHOoe ocobue / A. M. ITonosko, C. B. I'ypos.
- 2-e u3n., nepepad. u gom. - CII6. : BXB-IletepOypr, 2006. - 702 ¢ : wi., Tabm. - Tekct :
HEIOCPEICTBEHHBIMN.

7. IMonoBko A. M. OcHOBBI Teopuu HazexHOCTH. [IpakTrkym: yueOHOe mocooue / A. M.
[Tonosko, C. B. I'ypos. - CII6. : BXB-Ilerepoypr, 2006. - 557 c. : uin., Tadm.

8. PoikoB B.B. Hane)kHOCTh TEXHUYECKMX CHCTEM M TEXHOTCHHBIM PUCK [DIEKTPOHHBIN
pecypce]: yue6HOoe mocobue / PeixoB B. B., Utkun B. 10. - M.:HUL UH®PA-M, 2017. - 192 c.:
60x90 1/16. - (Beicmiee oOpazoBanue) (Ilepernér 7bI[). - Tekct: snekrponusii. - URL:
http://znanium.com/bookread2.php?book=560567 (nata o6pamenus: 03.03.2019)

B) MeToanyeckue ykazaHusi:

1. Meroauka MoCTpOCHUS M BeJeHUs 0a3bl JaHHBIX 000PYIOBaHUS IS TPOTHO3UPOBAHUS
napaMeTpoB HAJIEKHOCTU UCXOS U3 YCIOBUH ero nmpuMeHeHus: yueoHnoe nocoodue / A.B. Ko3sips,
A.A. Kynpsmos, U.M. Kyrny6aes u np. MI'TY, [kad. TMuTTK]. - Marauroropck, 2018. - 98 c. -
TekcT: HenmocpeICTBEHHBIN.

2. [IporHo3upoBanue HAACKHOCTU ACTAICH U Y3JIOB METAJLUTYPTHYECKOr0o 000PYI0BaAHUS
IpU UX MPOCKTHUPOBAHUM U dKCIUTyaTanuu: yueOHoe nocodue / [B. I1. Annynos, A. B. Anmynos
(m11.), A. B. Aanynos, M. I'. Cnobogsackuit] ; MI'TY. - Marautoropek : MI'TY, 2012. - 77 c. : un.,
Tab1., cxembl. - ISBN 978-5-9967-0285-5. - TekcT : HenmocpeICTBEeHHbBIN

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmuoe obecnieuenue

Haumenosanue 10 Ne norosopa Cpoxk efcTBHS IULIEH3UH

MS Windows 7

Professional(ums ~ [/[1-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007 x5, 135 o1 17.09.2007 Gecepotro

Professional

IIporpammoe

oOecrniedyeHue s

anatsa K-76-14 o1 17.11.2014 Geccpouro

MHUKPOCTPYKTYpPHI

MOBEPXHOCTHU

TBEPABIX TEJI

fht WinMachine |1 26212 01 15.02.2012 Gecepotro

DIIEKTPOHHBIE

IUTaKaThI IO KypCy

"Meramu mamma 1 |[K-227-12 ot 11.09.2012 6eccpodHo

OCHOBBI

KOHCTPYHUPOBAHUS"

FAR Manager cB00OOIHO pactpocTpansemoe [10 OeccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(QOPMaNHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIIKa
Hanmonanenas nadopmarmonHo-ananutuyeckas cuctemalURL:
— Poccuiickuit uaaexc Hayanoro nutupoBanus (PUUHL])  [https://elibrary.ru/project risc.asp




OnekTpoHHas 0asza mepuoandeckux m3gaHuii East View

Information Services, OO0 «MUBUC»» https://dlib.castview.com/

[TouckoBas cuctema Axanemus Google (Google Scholar) |[URL: https://scholar.google.ru/

9 MaTepuajibHO-TeXHHUYECKOe o0ecnevyeHne JUCIUILIMHBI (MOMLYJIs)

MarepuanbHO-TEXHHUECKOE 0OeceueHUe AUCHUIUINHBI BKIIIOUAET:

JlexuvoHHas aynuropus MynbTUMEAUIHBIE CPEACTBA XPAHEHMS, Iepefadyd |
npezcTaBieHus HHGopMau

Kommnbrotepusiit  kiacc Ilepconanpable kommbioTepsl ¢ makerom MS  Office,
Mathcad,Beixo10M B HuTepHer u c JOCTYIIOM B INEKTPOHHYIO
NH()OPMALMOHHO-00Pa30BaATENBHYIO CPEY YHUBEPCUTETA

AyIuTopun ISl CaMOCTOSITENIbHOW paboThl: KOMIIBIOTEPHBIE KJIAacChl;YUTaIbHBIE 3aJIbI
oubmmorexku Ilepconanpapie KommbIOTepsl ¢ makeroM MS Office, Beixomom B UHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

YuyebHO-meToaMYeCcKOoe obecneyeHne camocToATeIbHOM paboTbl 06yuatowmxca

MpumepHeole 3a0ayu:

3ap,atla 1. M3y‘-IVITb METOAUNKY onpeneneHnAa ToO4e4YHbIX XapakKTeEPUCTUK pacnpeaeneHnaA
NnoKasaTtenAa HageXHOCTU MallUNHbI:

3apaua 2. O3HaKOMUTBLCA C MeToAamMu Bb|60pa TEOPETUYECKOTro 3aKOHa pacnpegeneHuna
NoKasaTtenAa HaaeXHOCTU MaLllNHbI:

3apgaua 3. M3yunTb METOAMKY pacyeTa MHTepPBa/ibHbIX XapaKTePUCTUK pacnpeneneHmn
nokasaTenia HafeKHOCTU MaLLUUHbI:

3apaua 4. BbinonHWUTL 06paboTKy pe3ybTaToB 3KCNAYaTaLMOHHbIX UCNbITAHUI TEXHUYECKOTO
06beKTa Ha HaJeXKHOCTb C MOMOLLIbIO MaTemaTuyeckoro naketa MathCad.|

3apaua 5. Bpema paboTbl 40 OTKasa CEPUIMHO BbINYCKAaeMOW AEeTann pacnpeseneHo no
HOPMa/NIbHOMY 3aKOHY ¢ napameTpammn: m = 1000 vac, o = 250 yac. Onpeaenuntsb:

- BEPOATHOCTb TOr0, YTO AeTanb NpopaboTaeT 6e30Tka3Ho 6osee 1200 yacos;

- BEPOATHOCTb TOro, YTO HapaboTKa A0 OTKasa byaeT HaxoAMTbCcA B MHTepBane [m - 3-0, m+
3.0];

- BEPOATHOCTb TOTO, 4YTO, 6€30TKa3HO NpopaboTaB 40 MOMeHTa BpemeHun 1200 yacos, geTanb
6e30TKa3HO npopaboTtaeT 1 go 1500 yacos.



3ap,aqa 6. CncTema COCTOUT U3 NATU SNEMEHTOB C NOCTOAHHLIMM UHTEHCUBHOCTAMM OTKA30B.

BepoAaTHOCTM 6e30TKasHOM paboTbl 3/1IEMEHTOB B TEYEHME t YaCOB UMEIT c/eaytolne 3HaYeHus:
P1(100) = 0,99, P,(200) = 0,97, P5(157) = 0,98, P4(350) = 0,95, Ps(120) = 0,98.

Onpegenntb BepoATHOCTb 6e30TKaszHoi paboTbl cUCTEMbI
bYHKLMOHUPOBaHKMA, a TaKXe cpefHee Bpems 6e30TKasHoM paboTbl.

B TeyeHue 625 yacoB ee

3apaua 7. [poeKTnpyeTCca Hepe3epBUpPOBaHHAA CUCTEMA, COCTOALLAA U3 9/1EMEHTOB YeTblpex

rpynn. Konunyectso anemeHTOB Kamp,oﬁ rpynnbl, a TakXKe MHTEHCUBHOCTb UX OTKA30B nNpueeaeHbl B

Tabanue.

[aHHble 0 Yncie anemeHToOB CUCTEMbI U MHTEHCMBHOCTU UX OTKA308

Homep rpynnbl Yncno sanemeHTOB MHTEeHCMBHOCTb OTKa3a
3N1EMEHTa, yac*
1 10 2-10°
2 15 4-10°
3 32 2,5-10°
4 8 5107
Onpepenuntsb:

- UHTEHCUBHOCTb OTKa3a CUCTEMbI;

- cpeaHee Bpema 6e30TKasHoM paboTbl;

- BEpPOATHOCTb 6e30TKasHOM pPaboTbl cUCTeMbl B TedeHue BpemeHu t; = 100 vacos, t, =

10004acoB 1 B MHTEpPBasie YKa3aHHbIX HapaboToK;

- NNOTHOCTb pacnpeaeneHua BpemeHn 6e30TKasHoW paboTbl cucTemMbl NpU HapaboTKet;

1000yacos.

3apauva 8. HepesepBupoBaHHaA cMCTEMa COCTOUT U3 NATU N1€MEHTOB. MHTEHCUBHOCTU UX

OTKa30B NpuBeaeHbl Tabaumue.

MHTEHCUMBHOCTM OTKA30B 3/1eMEeHTOB

Homep sanemeHTa

1 2

3

4 5




A, yac™ 0,0002 | 0,0003 | 0,00004 | 0,0006 | 0,0001

Onpenenntb NoKasaTeNn HaAeKHOCTU CUCTEMbI: MHTEHCMBHOCTb OTKasa, cpegHee Bpems
6e30TKa3HOM paboTbl, BEPOATHOCTb H6&30TKasHOM paboTbl, NJAOTHOCTL pacnpeaeneHns BpPeMeHMU
6e30TKa3HoM paboTbl. MoKkasaTenu HageHoctu P(t) u f(t) nonyunTb Ha nHTepsane ot 0 go 1000 c
warom 100.

3apaya 9. HepesepBMpoBaHHAA CMCTEMA COCTOMUT U3 MATM I1IEMEHTOB, UMEIOLMX Pa3ANYHbIE
3aKOHbl pacnpegeneHns BpemeHn paboTbl A0 OTKasa. Buabl 3aKOHOB pacnpegeneHua m ux
napameTpbl NpuBeaeHbI B Tabanue.

Onpefenntb Ha4vabHble MOMEHTbI pacnpeaeneHnii: MaTeMaTUYECKOE OXUOAHME U cpeaHee
KBagpaTUYECKOE OTK/IOHEHME ANA KaXKA0ro 3/1eMeHTa.

OnpeaennTb NOKasaTe M HaAEKHOCTU KaXKA0ro 31eMeHTa U BCEN CUCTEMDI:

- BEPOATHOCTb 6€30TKa3HOoM paboTbl;

- NNOTHOCTb pacnpeaeneHna BpemeHn 6e30TKasHoM paboTbl;
- MIHTEHCMBHOCTb OTKA308;

- cpegHee Bpema 6€30TKa3HOM paboTbl CUCTEMDI.

Ana I'IOKa3aTEJ'IEI7I, 3aBUCALLKUX OT BpeMeHU, NONIy4UTb peleHne B snge Fpad)VIKOB n Ta6l'IVILI,.

3aKoHbI pacnpeneneHna spemeHn A0 OTKa3a 3/1IEMEHTOB U NX NMaPaMETPbI

S1emMeHTbl

1 2 3 4 5

TN(450; 60) | W(6; 300) | TN(500; 90) | (20; 200) | R(4-107%)

3apaya 10. HepesepBupoBaHHaA cuUCTeEMa COCTOUT M3 NATU INEMEHTOB, WUMEIOLLUX
pa3nMyHble 3aKOHbI pacnpegeneHns BpemeHn paboTbl 40 OTKA3a. Buabl 3aKOHOB pacnpeaeneHus
W X NapameTpbl NpMBeaeHbl B Tabaunue.

Onpeaenntb Ha4yanbHble MOMEHTbI pacnpeaeneHnin: MaTemMaTMyYecKoe OXUaaHue n cpeaHee
KBagpaTuyeckoe OTKIOHEeHMEe ANA KaXA0ro aleMeHTa.

OnpeaennTb NOKasaTe M HaAEKHOCTU KaXKA0ro 31eMeHTa U BCEN CUCTEMDI:

- BEPOATHOCTb 6€30TKa3HoM paboTbi;

- NNOTHOCTb pacnpeaeneHma BpemeHn 6e30TkasHoMn paboTbl;



- MHTEHCUBHOCTb OTKa30B;
- cpefHee Bpemsa 6e30TKa3HOoM paboTbl cUcTEMbI.

ana n0Ka3aTenel71, 3aBUCALLUNX OT BpEMEHU, NONY4YUTb peLIeHNne B BUae Fpad)MKOB n Ta6l'IMLI,.

3aKoHbI pacnpeaeneHna BpemeHn 40 OTKasa 3/1eMEHTOB U X NapameTpbl

3n1eMeHTbI

1 2 3 4 5

TN(380; 100) | R(1,6:107) | W(7; 210) | Exp(2:10™) | 1(9; 85)

3apaua 11. TexHMyeckaa cuctema CoCcTouT M3 n = 3 NOACUCTEM, KOTOPble MOTYT OTKasaTb
He3aBMcMMO Apyr oT apyra. OTKa3 KaxkgoW noacucTembl NMPUBOAUT K OTKasy BCEM CUCTEMBbI.
BepoATHOCTb TOro, YTO B TeYEeHME BPEMEHU t nepsBad noacuctema pabotaer 6€30TKa3HO, paBHa
0,7, sTopaa — 0,9, Tpetba — 0,8. HanTn BepoATHOCTb TOro, YTO B TEYEHME BPEMEHM t cuUcTema
npopaboTtaeT 6e30TKa3HO. HallTK BEpOATHOCTb OTKa3a CUCTEMbI 3a Bpems t.

3apaya 12. HepesepsupoBaHHAsA cCuUCTeMa COCTOMT M3 MATU INEMEHTOB, MMEIOLWMUX
pas/fnyHble 3aKOHbI pacnpeaeneHna sBpemMenmn paboTbl 40 0TKasa. Buabl 3aKoHOB pacnpegeneHua
W UX NapameTpbl NpuBeAeHbI B Tabanue.

Onpeaenntb HavasibHbIE MOMEHTbI pacnpeaeneHnin: MaTeMaTUUYECKOe OXMAaHUe U cpesiHee
KBagpaTMYeCcKoe OTKJIOHEHME ANA KaXKA0ro SN1eMeHTa.

Onpeaenntb NoKasatenn HagEKHOCTU KaXKAoro 3/IEMEHTA U BCEN CUCTEMbI:

- BEPOATHOCTb 6€30TKa3HoM paboTbi;

- NNOTHOCTb pacnpeaeneHna BpemeHn 6e30TkasHomn paboTbl;
- MIHTEHCMBHOCTb OTKA30B;

- cpegHee Bpema 6€30TKasHOM paboTbl CUCTEMDI.

[na nokasaTenen, 3aBUCALLUX OT BPEMEHMU, NONYYUTb pelleHne B BUuae rpadpmKos 1 Tabaud.

3aKOHbI pacnpegeneHna spemeHn A0 OTKasa 3/1IEMEHTOB U UX MNaPaMETPbI

InemeHTbl




R(1-10”) | W(4,5; 180) | '(8; 77) | TN(400; 92) | Exp(1-10)

3a,qaqa 13. Cuctema COCTOUT U3 NATU 3SEMEHTOB C 9KCNOHeHUMNaNbHbIMMU 3aKOHaMWU
pacnpefeneHua BpeEMeHU A0 oTKasa. [loKasaTenamm ux HagexkHoctu asasaTtcea: P1(100) = 0,99, A,
= 0,00001 yac™, T3 = 8100 yac, T, = 7860 uac, As = 0,000025 yac ™.

Onpegenntb Bpems t, B Te4eHMe KOTOPOTro cucTtema byaeT ncnpaBHa ¢ BepoaTHocTbio 0,92.

3agaua 14 Mo CTPYKTYPHOW CXeMe HaAEeKHOCTU TEXHUYECKOW CUCTEMbI B
COOTBETCTBMW C BAPUAHTOM 3aJaHus, Tpebyemomy 3Ha4YeHUIO BEPOATHOCTM 6e30TKa3HoM paboThl
CUCTEMDbI Y U 3HAYEHUAM MHTEHCUMBHOCTEN OTKA30B ee 3/1eMeHTOB A, TpebyeTca:

1. MocTpounTb rpaduK M3meHeHUs BEPOATHOCTU He30TKasHoM paboTbl cMcTembl OT
BpeMeHu HapabOTKM B AMaNa30He CHUKEHMA BEPOATHOCTM A0 ypoBHA -0.2.

2. OnpenennTtb y-NpoLLEHTHYI0 HapabOoTKy TEXHUYECKOWN CUCTEMBI.

3. ObecneynTb yBeIMYEHNE Y-NPOLEHTHOMN HapaboTKn He meHee, yem B 1,5 pasa 3a
cyer:

BapuaHT A) noBbIWEHNA HAAEKHOCTU 3/IEMEHTOB;

BapuaHT B) CTPYKTYypHOro pe3epBUpPOBaHUA 3/1EMEHTOB CUCTEMBI.

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

OueHoYHBIE CPeCTBA /IS IPOBEACHUs POMEKYTOYHOM aTTecTaluu

a) [Inanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEICTBA JIJI1 NPOBeAeHUS
MPOMEKYTOYHOM aTTeCTANMH:

CTpyKTypHBIii
3JEMEHT
KOMIIETEHIINH

[1nanupyemble pe3ynbTaThbl

O11eHOYHBIE CPEACTBA
oOyueHus p




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBa

[TK-1: Cnocoben pa3zpabarbIBaTh NPOEKTHbIE MHHOBALIMOHHBIE PEIICHUS 10 MOJIEPHU3AIUN TOPHBIX
MAaIIMHBI ¥ 000PYIOBAHHS PA3IUYHOTO (YHKITMOHATHHOTO HA3HAYCHUS B PA3ITUIHBIX
KJIIMMATHYECKHUX, TOPHOTE€OJIOTUYECKUX U TOPHOTEXHUUECKUX YCIOBUIX

MK-1.1

OO0O0CHOBBIBAET

TEXHOJIOTHIO H
MEXaHHU3aIHIO TOPHBIX
paoor, METOBI
npoUIaKTUKH aBapuit
MaliuH W 00OpYJOBaHUA,
CIIoCOOBI JIMKBUIALIMH X
OCJIEJICTBUH

HpI/IMeprIe TCOPETUICCKUE BONIPOCHI K 3a4€TYy:

1.
2.

(98]

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21

22.

23.

. [IpuBenure

[aiiTe onpeneneHne NOHATHUS «HAAEKHOCTbY.
Yro Takoe ortka3? Krnaccupukamus u
XapaKTEPUCTUKH OTKA30B.

Kax cBsi3aHbl HAIEKHOCTH U COXPAHAEMOCTh?
[IpuBenure KiIaccUpUKAUs TEXHUYECKUX
CUCTEM C TOUYKU 3pEHUS HaIEKHOCTH.

Uro Takoe KpHTEpUM U  IOKa3aTean
HaAEKHOCTH?

KaxoBbl KpUTEpUHU HaIEKXHOCTH
HEBOCCTaHABJIMBACMbBIX CUCTEM?

Uro Takoe BEpOATHOCTh  0OE€30TKa3HOM
pabotsl? Kak ee onpenenuts?

Uro Takoe IUIOTHOCTh  PacHpeieICHUS

BpeMeHU 0€30TKa3HOH paboThI
oTkazoB)? Kak ee onpenenuts?
UYro Takoe MHTEHCUBHOCTH 0TKa30B? Kak ee
ONpEeETUTh?

Uro Takoe cpenHee BpeMs 0€30TKa3HOMN
pabotbI? Kak ero onpenenuts?
KaxoBbl KpUTEPUU
BOCCTAHABJIMBAEMBIX CUCTEM?
Uro Takoe cpenHee BpeMs pabOThl MEXIy
OTKa3aMU U CpeJHEE BpEMS BOCCTAHOBJICHUA?
Yro Takoe mapaMmerp MoToka OTKa3oB?

Yro Takoe QyHKLUSA TOTOBHOCTU U (YHKLHUS
npocTost?

Kakue 3aKkoHBI pacnpeneneHuss BPEMEHU [0
oTKa3za HauOoliee YacTO HCHOJIb3YIOTCS B
TEOpUHU HAJEKHOCTUH?

UYro Takoe npeodpazoBanue Jlamnaca?

(uactora

HaaACKHOCTHU

Kakue CYILIECTBYIOT CIICI[UAIIbHEIC
MOKAa3aTeJIM  HAACKHOCTH  DJIEMEHTOB H
cuctem?

HazoBurte cIienuaibHEIe MMOKa3aTeln
HaJCKHOCTH 3JICMEHTA.

Ha3osute CTallMOHApHbIE 3HAYCHMS
MOKa3aTelIlel HaJIe)KHOCTH DJIEMEHTA.

KakxoBrs1 cIielaabHbIC oKazaTenu
HaJCKHOCTHU HEBOCCTaHABIIMBAEMOMU M

BOCCTaHABIIMBAEMOW TEXHUKH?
OCHOBHOE
(GYHKIIMOHUPOBAHUSI CUCTEMBI.
Kakum obOpa3om pazpalaTbIBAlOTCS MOZIETH
(G YHKIIMOHUPOBAHUS CII0KHON CUCTEMBI?
Ha3zoBuTe wu3BecTHbIE METOABI pacuera

ypaBHEHHE




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBa

HAJICKHOCTH CIOXKHBIX CHCTEM.

24. KakoBbl OCHOBHBIE IIPUYMHBI
HEIKCIOHEHIIMATBHOCTH CITy4aifHbIX
napamMeTpoB, OTKa30B M BOCCTAHOBJICHUM
TEXHUYECKUX cucTeM?

25.Kakum  o0Opa3oM  3aBHCAT  IOKa3aTelu
HAJC)KHOCTH OT 3aKOHOB paCHpEeesIeHUs U
JIMCUHUTIIIMHBI BOCCTAHOBJICHUS 3JIEMEHTOB?

26. Kakum o00pa3oM BIHSIOT IPOHU3BOJIBHBIC
pacnpezenieHuss 0TKa30B M BOCCTaHOBJIEHUU
Ha HECTallOHAPHbIE MOKa3aTeu
HaJEKHOCTH?

27. Kakue U3BECTHBI METO]IbI pacuera
HAJICKHOCTH CHUCTEM C OOJBIIUM YHUCIOM
COCTOSIHUI?

28. Kakum obpazom pacCUUTHIBACTCS
HaJIe)KHOCTb PEKOH(PUTYPUPYEMBIX CUCTEM?

29. KakoBa ocHOBHasi mpoOjeMa HaJAS)KHOCTH
TEXHUYECKUX CUCTEM?

30. KakoBsl TEXHUYECKUE POOJIEMBI
obecrieueHnst HaJIeKHOCTHU CIIOKHBIX CUCTEM?

[1K-2.2

WNcnonb3yeT undposble
MHMOPMALMOHHbBIE TEXHOOMUK
npu MNpPOeKTUPOBaAHMUM TFOPHbIX
MalunH n obopyaoBaHus

Ilpumepnvie npaxmuyeckue 3a0anua 014 3auema:

3aganue 1. BpeMs paGoThl 10 0TKa3a CepuitHO
BBIITYCKaeMOM JeTanu pacnpeneneso o
HOpMaJIbHOMY 3aKOHY ¢ napamerpamu: m = 2000 yac,
6 = 500 gyac. OnpenenuTs:

- BEpPOSITHOCTh TOTO, YTO JAETaiab MpopadoTaer
0e30Tka3Ho 0osee 2200 Jacos;

- BEpOSITHOCTh TOTO, YTO HapaboTKa J0 OTKa3a
OyneT HaXOUThCS B UHTEpBaJe [m - 3-c, m+ 3-G];

- BEpOSATHOCTb  TOrO, YTO, 0€30TKa3HO
npopabotas 0 MomeHTa Bpemenu 2200 gacoB, nerainb
6e30Tka3Ho mpopabdoTaet u A0 2500 wacos.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:
IIpomesxyTounas arrecrauus no aucuumiinHe «Teopus Hale)KHOCTH TOPHBIX MALIMH U

000pyI0BaHUs» BKIOYAET TEOPETUUECKUE BOIIPOCHI, I03BOJISIIOIINE OLIECHUTh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/IC$I 3HaHI/II71, U NPAKTUYCCKUC 3a/IaHUsA, BBIABIIAOIHNUE CTCIICHD C(bOpMHpOBaHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aueTa.

3aueT no JaHHOW AMCUMUILUIMHE MPOBOJUTCS B BI/I€ OTBETOB HAa TECTOBBIC 3a/1aHus. TecThl
BBIKJIQ/IbIBAtOTCS Ha noptae MI'TY.

Ilokazamenu u Kpumepuu (6 coomeemcmeuu ¢ opmupyemovimu KOMnemeHyUAMU U
NAAHUPYEMBIMU PE3YTbIMAMamu 00y4eHUs) OUeHUBAHUS 3aUema:

— Ha OLIEHKY «3aYTEHO» — 00y4arolniicsl IOKa3bIBAET TOPOTOBbIM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, T.€. [IOKAa3bIBAET 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00bsicHeHUs! HH(OPMAINH, HHTEIUIEKTyaIbHbIC HABBIKH PEIICHHSI TPOCTHIX 3a/1ad;

— Ha OLIEHKY «HE 3a4TE€HO» — pe3y/bTaT 00y4YEHHUs HE JOCTUTHYT, 00y4aroIUNCs HE MOXKET
[IO0Ka3aTh 3HaHUs HAa yPOBHE BOCHPOU3BEACHUS U 00BACHEHNU HHPOPMALIMH, HE MOXKET II0Ka3aTh
MHTEIJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a1a4.

MeTtoauyeckue peKoMeHAAlMHU /sl IOATOTOBKH K 3a4eTy

[Tpu mOATOTOBKE K dK3aMEHY y CTYJEHTA JOHKCH OBITh XOPOIINH YICOHUK WITH KOHCTICKT
JAUTEepaTyphl, TMPOYMUTAHHOW MO YKa3aHHUIO TIperojaBaTeNsi B  TEUEHHUE  CeMecTpa.
KoncnektupoBanue MOMKHO OCYHIECTBIATHCS OOYYAIOUIMMCS TOJIBKO JIHIIb CAMOCTOSATEIHHO.
[TpocMOTp COOCTBEHHBIX KOHCHEKTOB MO3BOJIAET oOydaromeMycss ObICTPO BOCCTAHABIMBATh B
MaMsTH COJIep)KaHNe UCTOYHHUKA.

B Hagane cienyer mpocMOTpPETh BECh MaTepHall MO CaBAEMOM TUCITUIUINHE, OTMETUTD IS
cebs TpynmHble Borpochl. OOs3aTenbHO B HHUX paszoOparbcs. B 3akimodenue emie pas
11€JIECO00Pa3HO MOBTOPUTH OCHOBHBIE IMOJIOXKEHHUS, UCIIOJIB3ysS MPH STOM OIMOPHBIC KOHCIEKTHI
nexkuuii.  Ilpuw 3TOM HyX)HO 0OpaTuTh 0Cc000€ BHMMaHHWE HA TEMbl YYEOHBIX 3aHSITHH,
MIPOMYIIEHHBIX CTYACHTOM TI0 Pa3HBIM ITPHYHUHAM.

Ecnu B mporecce caMocTosATeNbHON pabOTHl HAJ M3yUYEHUEM TEOPETHUECKOTO MaTepuaia
WM TIPH PEIICHUH 3aa4 Y CTYJCHTa BOZHUKAIOT BOMIPOCHI, Pa3pelINTh KOTOPHIE CAMOCTOSTEIIHHO
HE y/1aeTcs, Heo0X0IMMO 00paTUTHCS K MPEIOIaBaTENI0 sl TOMyUYEHUS Y HETO pa3bICHEHUN WU
yKazaHuii. B cBOMX Bompocax CTYACHT JOHKEH YEeTKO BBIPAa3UTh, B YeM OH HCIBITHIBAET
3aTpyJHEHUs], XapaKTep ATOro 3aTpyJHEHHs. 3a KOHCYJIbTaIle! cieayeT oOpalaThCs U B ciyJae,
€CJIM BOBHUKHYT COMHEHUS B IPABHIILHOCTH OTBETOB Ha BOIPOCHI CAMOIIPOBEPKH.



