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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

PaGouast mporpamMmma repecMoTpeHa, 00CykKaeHa u o1o0peHa s peanusaruu B 2024 - 2025
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Jl. Konbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii A.Jl. Konbra




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

[enbio ocBOCHUSI AMCUMILTUHBI «Teopust HaIe:KHOCTU TOPHBIX MAIIUH U 000PYIOBAHUS»
SIBJISIFOTCSL:

- ¢hopMUpOBaHUE U Pa3BUTHE y 00YYAIOUIMXCSI TOTOBHOCTH K YYaCTHUIO B MCCJIEIOBAaHUU
Hane)kHOCTH ['MuO 1 uX CTpYKTYpHBIX 3JIEMEHTOB.

2 MecTo IMCHUILIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOMH IPOrpaMMbl

JucuuruinHa Teopus HAAEKHOCTH TOPHBIX MalIMH M OOOpYJOBaHUS BXOIUT B
BapHUaTUBHYIO YaCTh Y4eOHOIO TUIaHa 00pa30BaTENbHOM MPOrpaMMBI.

Jns  u3ydyeHMs ~ JUCUMIUIMHBI  HEOOXOAMMbl  3HaHMA  (YMEHMs,  BJIAJCHUS),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUYECHUS TUCIUILTNH/ IPAKTHK:

JluHaMuKa ¥ IPOYHOCTH

Mertponorusi, CTaHJapTU3aLMs U CEpTU(PUKALNS B TOPHOM Jieie

KoHCTpyKIIMOHHBIE N HHCTPYMEHTAIbHBIE MaTEpUAIbI B TOPHOM NIPOU3BOICTBE

Maremaruka

3HaHus (YMEHUs, BIAJCHHUSA), TOJyYEHHbIE IPU U3YYEHUH JaHHOM TUCLUIUIMHBEI OyayT
HEOOXOAUMBI JJIsl U3yYSHUS JUCUUIUIAH/TIPAKTUK:

CranoHapHble MalIMHBI (I1aXT, KAPEPOB U 000TaTUTENBHBIX (HaOPHK)

Mexannueckoe 000py10BaHHE KapbepoB

['opHbIe MaIMHBI ¥ 000PYIOBaHHUE TIOJ3EMHBIX TOPHBIX PadoOT

Crenxkypc (MeTobl Hepa3pyLaroImero KOHTPOJIs)

I'py3onogbeMHble MAIIMHBI U1 MEXAHU3MBbI

KoHncTpyupoBaHue ropHbIX MallliH U 000pyJOBAHUS

3 Komnerenuun ody4aromerocsi, popmupyemsblie B pe3yJibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJbTAThl 00y4YeHU st

B pesynpTaTe ocBoeHUS AUCHMILTUHBI (MOy ) « Teopust HaJe)KHOCTH TOPHBIX MAILIUH U
000pyIoBaHUs» 00YJaIOUIUIICS TOJDKEH 00IaaTh CIEAYIONTUMU KOMIICTCHIIUSIMH:

CrpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHUs
3JIEMEHT
KOMIIETCHIIMU

[1K-14 roTOBHOCTBIO y4acTBOBATh B UCCIICIOBAHMIX 00HEKTOB PO ECCHOHATIBHON
ACATCIIBHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB

3HaTh METOBI HCCIIEIOBAHNS HA/IS)KHOCTH TOPHBIX MAIIMH U 000PYA0BaHUS Ha
YPOBHC OCBOCHUA MaTCpurajia, MpCACTAaBJICHHOI'O HAa ayAUTOPHBIX 3aHATUAX
C JIOTIOJTHUTEITLHBIM HCIIOJIb30BAHINEM OCHOBHOM M JIOTIOJTHUTEIHHOMN
JIUTEPaTypBl, a TAKIKE ITyTEM UCIIOJIb30BAaHUs BO3MOKHOCTEN
MH(POPMAITMOHHOMN CPEeIbI

Ymerhb UCCIIEIOBATh HAJC)KHOCTh TOPHBIX MAIlIMH U 000PYIOBaHHS HA YPOBHE
Marcpuraia, NpCACTABIICHHOI'O Ha ayAUTOPHBIX 3aHATHUAX C
CaMOCTOSITEITLHBIM HCIIOJIb30BAHUEM OCHOBHOM ¥ JIOTTOJTHUTEITHLHON
JIUTEPaTypBl, a TAKIKE ITyTEM UCIIOJIB30BAaHUS BO3MOKHOCTEN
MH(POPMAITMOHHOMN CPEeIbI

Brnanets METOAaMH UCCIIeIOBaHHS HAJICKHOCTH TOPHBIX MAIlIMH ¥ 000pyI0BaHUS HA
YpOBHC MaTcpuraia, IpCACTABJICHHOI'O HAa ayAUTOPHBIX 3aHATHUAX C
CaMOCTOSITEITLHBIM HCIIOJIb30BAHUEM OCHOBHOM ¥ JIOTTOJTHUTEITHLHON
JIUTEPaTypHl, a TAKIKE ITyTEM UCIIOJIb30BAaHUs BO3MOKHOCTEN
WH(POPMAITMOHHOMN CPEeIbI




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO0mas TpyI0eMKOCTh NUCIMIUIMHBI COCTABIsET 3 3a4eTHHIX eauHull 108 akasa. yacoB, B TOM

HHuCJIC:

— KOHTaKTHas paboTa — 8,7 akaJ. 4acoB:
— ayIUTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acoB

— camocTosITenbHas pabota — 95,4 akaj. 4acos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaluy - 3a4€eT

AynutopHas

¥ =
<
=
KOHTaKTHasi paboTa 3= dopma Tekymniero
(B akan. yacax) 5 X Bun KOHTPOJISL
B .
Pasnen/ Tema 2 S . P Kox
> & ©| caMOCTOATEeIbHON YCIIeBaeMOCTH U
JTACHUTLTUHEL N £ o N KOMITETCHITUH
g £ padotsl MIPOMEXYTOUHOM
nab. MpaKT. [t}
Tek. p 2'g aTTecTaluu
3aH. 3aH. o =
1. Tema 1
TTouck
JIOTIOJTHUTENIBHOM
nHpopmarmu 1o
3a/laHHOU Teme
1.1 1. Teopuss HameKHOCTH Craua 3aj1a4 o TeMe
KaKk Hayka H  HaydHas Honroroska «Kunxocts 1 ee
Y YRV 6 10,32 0,32/021 | 53 | nadoparopromy TIK-14
muctmmnHa.  OnpeneneHue ¢dmugeckue
3aHATHIO. Pemienue o
TIOHATHUS «HAJCKHOCTH) CBOMCTBa».
3aJaHHBIX 33734 110
TeMe «KuakocTs u
ee pusmueckue
CBOUCTBa»
HUroro no pazaeny 0,32 0,32/0,21 | 5,3
2. Tema 2
ITouck
JIOTIOJTHUTENBHOMN
“HpOpMAIIHU 110
3aJaHHOU TeMe 3ammra
2.1 2. TlonsaTtue «OTKa3». IToaroroska nabopaTopHOi
Knaccnduxarnms u nabopaTopHOMY paboTsr Nel «
XapaKTePUCTHKH  OTKa30B. 3ansTuio. Pabota ¢ Ounznueckne
pactep 6 |0,12 0,28/0,361| 5,1 y MK-14
HapexuocTh " KOMITBIOTEPHBIMH | CBOIICTBA KUIIKOCTH.
COXPaHSIEMOCTb. o0yJarommMu Craua 3agad4 1mo
TepMHUHONOTHS HAASKHOCTH MIPOTrpaMMaMHu. paszenam
Pewenue TUIPOCTaTHKHU.
3aJaHHBIX 337a4 10
paszenam
THIIPOCTATHKH.
Wroro no pazneny 0,12 0,28/0,361| 5,1

3. Tema 3




ITouck
JOTOJHUTEIbHOU
nHpopmarmu mo
3aJJaHHOU TEME.

Pabora ¢
KOMITBIOTEPHBIMHU
31 3 Knaccudukanns oOyJarommMu Caaua sagad o Teme
. B 0,22 02024 | 53 YIIOH Pexnmbl npikerns | [1K-14
TEXHUYECKUX CUCTEM MIPOTrpaMMaMHu.
JKUKOCTH.
[Toaroroska k
nabopaTopHOMY
3aHsATHIO. Pemenne
3aJIaHHBIX 3a]1a4 110
pasnenam
THIIPOCTATHKH.
Uroro mo pazaeny 0,22 0,2/021 | 5,3
4. Tema 4
[Touck
N 3amura
JIOTIOJTHUTEJIBHOM .
4.1 4. Kpurepuu u nabopaTopHOit
nHpopmarmu 1o
MOKa3aTeny  HaJeKHOCTH. . paboTer Ne2
Kpurepuu HAJCKHOCTH SWIAHHOU TEME «M3mepenue
p 0,22 0,2/021 | 5,3 Tlogroroska TIK-14
HEBOCCTaHABJIMBAEMBIX THIPOCTAaTHYECKOTO
nabopaTopHOMY
CUCTEM. BeposTHOCTh naBieHus». Crava
N 3aHsATHIO. Pemenne
0e30TKa3HOM paboThI 3aJ1a4 1o
3aja4 1o
TUIPOANHAMUKE.
TUIPOAVHAMUKE.
Wroro no pazneny 0,22 0,2/021 | 5,3
5. Tema 5
TTouck
5.1 5. IInoTHOCTH JIOTIOJIHUTEIIbHOMN
pacrpeneneHust BpEMEHH “HpOpMAIIHU 110
0e30TKa3HOI padotsl 3a7aHHOH TeMe. ammra 3ana4 1o
(uacrora OTKa30B). 0,22 0,2/0,21 6 IToaroroska K [IK-14
TUIPOAVHAMUKE.
MHTEHCHUBHOCTh  OTKAa30B. nabopaTopHOMY
Cpennee BpeMs 3aHATHIO. Perienne
0e30TKa3HOM paboThI 3a/1a4 1o
TUIPOVHAMUKE.
HUroro mo pazaeny 0,22 0,2/0,21 6
6. Tema 6
6.1 6. Kpurepuun
HAaJIeKHOCTH
BOCCTaHABJIMBACMbIX 3amura
cucreM. Cpennee BpeMms ITouck nabopaTopHOH
a0O0Thl MEXJy OTKa3aMu U OTOJTHUTEIIbHON a00ThI Ne3
p Y 0,22 02/021 | 8 [* p TK-14
cpenHee BpeMs nHpopmarmu no | «M3yuenne pexxumon
BOCCTaHOBJICHUS. [lapamerp 3aJIaHHOMN TeMe JIBUYKCHHUS
MOTOKa OTKa30B. DyHKIUSA JKUIKOCTHY.
TOTOBHOCTH ®  (OyHKIUS
MPOCTOS
Wroro no pazngeny 0,22 0,2/0,21 8

7. Tema 7




[Touck
JIOTIOJTHUTEITLHOM
nHpopmarmu 1o

7.1 7. 3aKoHbI 3a/laHHOU Teme
Cpnaua 3a1a4 no
pacripeielicHUus] BpEMEHHU JI0 OdopmieHne
. THIIPABIMICCKOMY
OTKa3a, HauboJiee YacTo 0,22 0,2/021 | 5,3 nabopaTopHOit acuer I1K-14
UCIIOJNBb3yeMble B TEOPUH pabotsl. Penrenne P y
TpyOOIPOBOIOB.
HaJIeKHOCTH 3a/1a4 110
THPABINICCKOMY
pacyery
TpyOOIIPOBOIOB.
Hroro no pazneny 0,22 0,2/021 | 5,3
8. Tema 8
ITouck
JIOTIOJTHUTEJIBHOM
uHdopmarmu mno
8.1 8. TIlpeobpa3oBanue bop " 3ammra
3a/laHHOU TeMe .
Jlamaca. CrieranbHbIC nabopaTtopHOi
TOKa3aTeNu HAJIC)KHOCTH Oopmenne a00TbI Ned
0,22 0,2/021 | 02 | naGoparoproit P y TIK-14
JJIEMEHTOB M CHCTEM. «Mnmoctpanust
pabotel. Pemenne
[Tokasarenn  HAAEHKHOCTH 3a7a4 110 ypaBHEHUSI
3JIEMEHTA. bepnymu;
THIPaBINICCKOMY
pacuery
TpyOOIPOBO/IOB.
HUroro mo pazaeny 0,22 0,2/0,21 | 0,2
9. Tema 9
ITouck
9.1 9. CrauuoHapHble N N
N nononHuTenbHol | Craya mpakTHuecKoi
3HAYCHUS rmokasareseit
uHdopmarmu mno paboThl o
HaJIeKHOCTH JJIEMEHTA. o
3aJJaHHOU TeMe 0003HaYCHHUIO
IlokazaTenu  HaaEXKHOCTH
HEBOCCTaHABINBAaCMOMN u Ogopmenne floAcHCTeM |
N 0,22 0,24/0,241| 7,2 naboparopHOU 3JIEMEHTOB TIK-14
BOCCTaHAaBJIMBAEMOit
pabotel. Pemenne THIIPOTIPUBO/IA.
TEXHUKHU. OcHoBHOE
3aja4 1o [Topsanox
ypaBHECHUE
THPABINICCKOMY N300paKeHUsI
(hyHKIMOHUPOBAHUS
pacuery THIPOCXEM.
CHCTEMBI.
TpyOOIPOBO/IOB.
Wroro no pazngeny 0,22 0,24/0,241| 7,2
10. TemalO
Crnaua mabopaTopHOit
padotsl 5 «
Iouck ComnpoTuBieHne
10.1 10. IIpoGnemsr ananm3za o p
JIOTIOJTHUTENIBHON | TEUCHHUIO KUAKOCTH.
HAJIC)KHOCTH CJIOKHBIX
“HPOPMAIHH 110 Tunpasimmaeckue
TEXHUYECKHX CHCTEM. o
0,22 0,2 5,3 3aJaHHON TeME | XapaKTEPUCTHKHM. . ... TIK-14
Hayunoe obocHOBaHHE
N OdopmieHne 59
KPUTEPHEB M IOKa3aTelnei .
naboparopuoii | [lorepu naBnenus mo
HaJIKHOCTH
paboTEL. JUIHE TpyOOonpoBoaa
U Ha MECTHBIX
COMPOTHUBIICHHSIX.
HUtoro no pazneny 0,22 0,2 53




11. Temall

ITouck
JOTOJHUTEIBbHOU
“HpOpMAIMHU 110

Craua npakTU4ecKon

11.1 11. Paspabotka . paboThr: YmpaBieHue
. 3aJaHHOU TeMe
Mozenen YCUIIMEM Ha
VYupasnenue
(GYHKIMOHHPOBAHUS BBIXOJHOM 3BEHE
o yCHIIIEM Ha
CJIOKHOH crcTeMbl. MeToibl BBIXOHOM 3BEHE HCTIOJIHUTENBHOTO
aHaju3a HaJIe)KHOCTH 0,22 0,22 5,3 MeXaHu3Ma. [IK-14
HCTIOJTHUTENHHOTO
TexHH4eckux cucreM. O630p Pacuer
MEXaHHU3Ma.
CYHIECTBYIOIIUX  METOJOB Pacuer THIPOLMIMHIPOB.
pacuera HAJIeKHOCTU VYcunue Ha mITOKE.
THIPOLIMIMHAPOB.
CJIOKHBIX CHCTEM. Tunpasnmudeckas
VYeunue Ha TOKE.
MOIIHOCTb.
Tunpasmmaeckas
MOIIHOCTb.
HWtoro no pazneny 0,22 0,22 53
12. Temal2
TTouck
JIOTIOJTHUTEJIBHOM
“HpOpMAIIHU 110
3aganHol TeMe | Cpaua tabopaTopHOi
Odopmienue paboTsr Ne6
naGopaTtopHOi OOBeMHBIH Hacoc.
12.1 12. IIpuauns pabotst Ne 6 Hanopnsrit
HEAKCIIOHEHIUATBbHOCTH OO6BeMHBII Hacoc. (IepenuBHO}).
CIIy4alHBIX 11apameTpoB, 0,22 0,22 53 Hanopusiit Knanan IIK-14
OTKa30B U BOCCTAHOBJICHHUH (epenuBHOI). THIPaBINICCKHN.
TEXHHUYECKHX CHUCTEM. Knanan I'mapaBnnueckue
TUIPABINYECKUIL. XapaKTEPUCTHUKH.
I'uapasnuueckue Oco0eHHOCTH UX
XapaKTEPUCTHKH. | COBMECTHOM pabOTHIL.
OcobGeHHOCTH HX
COBMECTHOM
paboTEL.
Wroro no pazneny 0,22 0,22 53
13. Temal3
TTouck
JIOTIOJTHUTEJIBHOM
nHpopmarmu mo
3aJJaHHOH TeMe .
Crhaga nmpakTHYecKon
Odopmienue
. | pabotsr: YupaBnenne
MIPAKTUUECKON
MIOJIOKCHUEM
padote: BBIXOJHOI'0 3BEHA
13.1 13.  3aBucumocthb VYupasnenue
. HCTIOJIHUTENBHOTO
nokasareneil HaJle)KHOCTH OT MIOJIOKECHUEM
MeXaHU3Ma. g
3aKOHOB pPacIpeleicHus | 0,22 0,22 5,3 | BBIXOAHOTO 3BEHA 3aMOPHbIE 1 TIK-14
JIICTIUTLTAHBI HCTIOJTHUTENHHOTO p
HarnpasJsIoIue
BOCCTAHOBIICHHUS 3JICMEHTOB. MeXaHU3Ma.
THPOAIaparkl.
3anopHsle U
HATIPABIIOLIIE Pacnpenenurenu 2/2,
P 3/2, 4/2,413.
THIpoanmapaThl.
MouHocTh IpUBOAA.
Pacnipenenurenn
2/2,3/2,4/2,4/3.
MoiHocTh
MIPUBOJA.
HUtoro no pazneny 0,22 0,22 53




14. Temal4d

TTouck
JOTOJHUTEIbHOU
“HpOpMAIIHU 110
3aJJaHHOM TeMe

Craua 1abopaTopHOi
Odopmienue A patop
. paboTst Ne 7:
14.1 14. Kpuruunoe naboparopHOU
VipasneHue ycuiuem
BIIMSIHUE MIPOU3BOJIBHBIX paboTsr Ne 7:
aclpe/eNieHl OTKa30B U Yupasnenue Ha HCTIOHATCIHOM
bactip 0,22 022 |53 P MeXxaHu3me TK-14
BOCCTaHOBJICHUS Ha YCHJIHEM Ha
THIPONPUBOIA.
HeCTal[IOHAPHEBIC HCTIOJTHUTEITEHOM
KnanaHb! naBiieHus:
MOKa3aTeNIu HaJIS)KHOCTH MEXaHHU3Me .
HATIOPHBIN 1
THAPOTIPHBOLA. € IYKIIMOHHBINA
Knananst peay
JIABJICHUS
HAIOPHBII U
PeayKUMOHHBIN
HWtoro mo pazneny 0,22 0,22 53
15. Temal5s
[Touck
JIOTMIOJIHUTEIBbHOMN
“HpOpMAIIHU 110
3amaHHod TeMe | Crava mpakTHu4ecKon
15.1 15.  Meroapl u p
OdopmieHne pabortsr: [ToctpoeHue
npo0IeMbl pacyera o
MPAaKTUIECKON JarpamMm
HAJCKHOCTH  CHUCTEM  C
paboTsr: (YHKIMOHHPOBaHUS
00bIIUM YUCIIOM
. 0,22 0,22 5,3 ITocTpoenue TUIPOCUCTEM. TIK-14
COCTOSIHUH. [IpoGremsl
Juarpamm Juarpamma
pacuera HAJIC)KHOCTH .
(GYHKIMOHHPOBaH COCTOSTHUI.
PEKOHPUTYPHPYEMBIX
usl TUAPOCHUCTEM. Juarpamma
CUCTEM 3
Huarpamma NepeMEIIEeHUH.
COCTOSTHHH.
Juarpamma
NepeMeLICHU.
Wroro no pazneny 0,22 0,22 5,3
16. Temal6
[Touck
JIOTIOJTHUTEITLHOM
“HPOPMAIHH 110
op . 3amura
3aJJaHHOU TeMe .
Odopmcniie nabopaTopHOH
16.1  16.  TIpobremst p g paGorer Ne 8
naGopatopHOi
CO3JIaHHsI BHICOKOHAJICKHBIX AGOTLL- [MocnenoBarenpHas
CHCTEM. OcHoBHast 0,22 0,22 5,3 P ) pabota TIK-14
IlocnenoBarensHa
mpobiema HAJIC)KHOCTH 4 pabora HCTIOJTHUTEIBHBIX
TEXHUYCCKHX CUCTEM p MEXaHH3MOB.
HCTIOJTHUTEIBHBIX
KomOuHamoHnHsie
MEXaHH3MOB.
CXEMBI YIpaBJICHUS.
KomOuHamoHHs! e
CXEMBI
yIOpaBlICHUS.
Hroro no pazngeny 0,22 0,22 53

17. Temal7




ITouck
JOMOJHUTEIIEHON

nHpopmarmu 1o 3amura
3aJJaHHOU TeMe nabopaTopHOit
OdopmieHne paboThI IO
17.1 17.  Texuudeckue na0opaTopHOl | MpOMOPIIOHATIBHOMY
npo0IeMBbl obecrieueHust 0.22 022 53 paboTHL. THIPONPHBOLLY. K-14
HaJIe)KHOCTH CJIOKHBIX Paspabotka cuctem| Craaua peneiiHo-
CHCTEM yTpaBIEHHUSI. KOHTAKTHOM CXEMBI
MHoroTaxkTHbIe YIIpaBIeHHs
CHCTEMBI MHOTO/[BUT'aTEIbHBIM
YIIPaBIICHHSI. THIPOIPUBOIOM.
MeTonant
MOCTPOEHUSI.
Wroro no pazneny 0,22 0,22 53
18. Temal8
18.1 18. Anamuz 0.26 022 53 K-14
HaJIeXHOCTH CUCTEM
Wroro no pazneny 0,26 0,22 53
HUroro 3a cemectp 4 4/21 95,4 3auér
HToro mo AUCHUIIINHE 4 4,21 95,4 3a4er [IK-14




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

1. B yueOHOM mporiecce NMpeaycMOTpPeHbl 3aHATHA B ¢GopMe pa3dopa KOHKPETHBIX
CHTyaHHﬁ, CBSI3aHHBIX C OCOGGHHOCT}IMI/I HaI[é)KHOCTI/I MalllvH U MCXaHHU3MOB.

2. Ilpu npoBecHUN IPAKTUIECKUX PAOOT pacCMaTPUBAIOTCS TECTHI IO TEMaM JICKITH.

3. .HGKI_II/IOHHBIG 3aHATUA IPOBOAATCA B BUJAC NPC3CHTALIUH.

4. TIpakTH4eCcKre 3aHATHS TIPOBOJISTCS C UCTIONIb30BaHWEM peaakTopa Mathcad.

5. B pamkax yueOHOro Kypca MpeIyCMOTPEHBI BCTPEUH C MPEICTABUTEISIMU POCCUMCKHIX
U 3apyOeKHBIX KOMIAaHWHA, TOCYJapCTBEHHBIX U OOIIECTBEHHBIX OpPraHU3alui, MacTepKIacChl
HKCIIEPTOB U CHELUATUCTOB MO0 TEMATHUKE Kypca.

6 YueOHO-MeTOAMYECKOE o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCs
IIpencraBieHo B npuioxeHuu 1.

7 OneHOYHbIE CPeICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTecTAlluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMUYeCKOe U MHPOPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. Jonrun B. I1. HanexxHoCTh TexHUYECKUX cUcTeM: yueb. mocobue / B. I1. lonrun, A.
0. Xapuenko. — M. : By3oBckuit yueonnk : UHOPA-M, 2018. — 167 c. - TekcT: 37eKTPOHHBIH.
- URL: http://znanium.com/bookread2.php?book=944892 (mara obpamenus: 03.03.2019)

2. HocoB B. B. Jlnarnoctuka MamuH u obopyaoBanus [Di.pec.]: YaedHoe mocodne. —
3-e uzn., crep. — CII6.: U3parensctBo «Jlaub», 2016. — 376 c.: win. — (Y4eOHUKH AT BY30B.
CnemmanpHas nurtepatypa). ISBN 9785811412693 / uzmatenbctBo «JIaHby» DIeKTpOHHO-
oubnmuoreynas cucrema. — Pexum mocryna: http://www.magtu.ru// — http://e.lanbook.com/. —
3arii. ¢ ’KpaHa.

2.1

0) JlonmosiHuTEIbHAS JIUTEpATypAa:

1.KpaBuenko, M.H. Onenka HaJie)KHOCTH MaIIvH U 000pYJOBAHUS: TEOPHs M MPAKTUKA.
[DnexTponnsblit pecype]: yueonuk / U.H. KpaBuenko, E.A. Ilyuun u nap., [Tox pen. npod. N.H.
KpaBuenko. — M.: Anbsda-M: HUL Uudpa-M, 2012. — 336 c. / uzgarensctBo «MTHDOPA-M»
ONeKTpOHHO-OuOIMoTeuHass cuctemMa. — Pexum pgoctyma:  http:/www.magtu.ru//. -
http://znanium.com/. — 3aru. ¢ 3kpaHa.

2.0mu3apenko, B. B. OcHOBBI 3KCIUTyaTallud TOPHBIX MAIIMH U 000pYyI0BaHUS : yu4eOHOE
nocobue / B. B. Onuzapenko, B. C. BenukaHos. - 2-€ u31., ucnp. u goi. - Marautoropck : MI'TVY,
2014. - 1 3JIEKTPOH. OTIT. JTNCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1057.pdf&show=dcatalogues/1/111
9407/1057.pdf&view=true (mara oOpamenus: 31.08.2019). - MakpooObekt. - TekcT

DJIEKTPOHHBI.
3. Manadees, C.1. HanexxHoCTh TeXHMUECKHX cuUcTeM. [Ipumephl u 3amadu: ydeOHOE
nocobue / C.1. Manadees, A.M. Koneiikun. — Dnextpon. gan. — Cankr-IlerepOypr: Jlans,

2016. — 316 c. - Texkcr: anekrponnbid. - URL: https://e.lanbook.com/book/87584 (maTa
obpamenus: 03.03.2019)

4. OctpeitkoBckuit, B. A. Teopust HanexxHocTu: Yue0, s By30B / B. A. OcTpeiikoBCKHUH.
- M.: Boicm. mik., 2003. - 463 c.: un. - ISBN 5-06-004053-4. - Tekcr: snektponHbIid. - URL:
http://znanium.com/catalog/product/487996 (mara oo6pamenus: 03.03.2019)

5. Ilepstunckuii A. }O. HanexHOCTb TEXHMUYECKHX CUCTEM M TEXHOI'€HHBIH PHCK:
yaeonoe nocodue / A. FO. Ilepstunckuii, O. b. IIpomkuna, A. A. KonoBanosa ; MI'TVY, kad.
TMMAuBXII. - Maraurtoronck. 2007. - 121 c. : Tabm. - TekcT : HeMoCnNENCTBEHHBIN.



http://znanium.com/bookread2.php?book=944892
http://www.magtu.ru/
http://e.lanbook.com/
http://www.magtu.ru/
http://znanium.com/
https://magtu.informsystema.ru/uploader/fileUpload?name=1057.pdf&show=dcatalogues/1/1119407/1057.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1057.pdf&show=dcatalogues/1/1119407/1057.pdf&view=true
https://e.lanbook.com/book/87584
http://znanium.com/catalog/product/487996

6. [TomoBko A. M. OcHOBBI Teopuu HaaeKHOCTH: yueOHoe mocobue / A. M. Ilonosko, C. B.
['ypos. - 2-e u3x., nepepad. u xom. - CII6. : BXB-IlerepOypr, 2006. - 702 ¢ : wi., Tabu. - Tekcr :
HEIOCPEICTBCHHBIMN.

7. ITonoBko A. M. OcHOBBI TeopuH Hage)KHOCTH. [IpakTukyM: yuebHOe mocoodue / A. M.
[Monosko, C. B. I'ypos. - CII6. : BXB-IletepOypr, 2006. - 557 c. : uin., Tabm.

8. PeikoB B.B. HagexHOCTh TEXHUYECKUX CUCTEM U TEXHOTEHHBIN PUCK [ DIEKTPOHHBIN
pecypce]: yuebnoe nocobue / PeikoB B. B., Utkun B. 0. - M.:HUL] UH®PA-M, 2017. - 192 c.:
60x90 1/16. - (Beicmmee oOpazoBanue) (Ilepernér 7BII). - Tekct: snmektponusii. - URL:
http://znanium.com/bookread2.php?book=560567 (nara o6pamenus: 03.03.2019)

B) MeToanueckue yKazaHus:

1. Meronuka mocTpOeHUs U BeJIeHUs 0a3bl JAHHBIX 000PYI0BAHUS AJIsl IPOTHO3UPOBAHUS
napamMeTpoB HAJCKHOCTH MCXOAS W3 YCIOBHU €ro mpuUMeHeHus: ydeOHoe mocobue / A.B.
Kosbips, A.A. Kynpsmos, U.M. Kytny6aes u np. MI'TVY, [kadp. TMuTTK]. - Marautoropck,
2018. - 98 c. - TekcT: HEMOCPEACTBEHHBI.

2. [IporHo3upoBaHre HAACIKHOCTH JETANICH U y3II0B METAILTYPTHYECKOTO 000pYI0BaHUS
MIPU X MPOEKTUPOBAHUH U IKCIUTyaTauu: yaeoHnoe nocodue / [B. I1. Anmynos, A. B. Aniynos
(mi.), A. B. Aamynios, M. I'. Cno6oasackuii] ; MI'TY. - Marautoropek : MI'TY, 2012. - 77 c. :
ui., Tabm., cxemsl. - ISBN 978-5-9967-0285-5. - TekcT : HemocpeICTBEeHHBIN

r) llporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpok AeicTBUS TUIEH3UU

MS Windows 7

Professional(mma  [[A-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007, 135 o1 17.09.2007 Gecepouo

Professional

[Iporpammoe

obecrnieueHue Ass

anajiusa K-76-14 o1 17.11.2014 GeccpouHo

MUKPOCTPYKTYPBI

MOBEPXHOCTHU

TBEPABIX TCJI

fot WinhMachine 11 262-12 o1 15.02.2012 Gecepouo

DNEeKTPOHHBIE

IJIaKaThl IO KypCy

“Ieramu mammu u |K-227-12 or 11.09.2012 O6eccpouHo

OCHOBBI

KOHCTPYUPOBAHUS

FAR Manager cB000THO pacnipocTpansemoe [10 OECCPOIHO
IIpodeccnonanbHbie 6a3bl JaHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HazBanue kypca CchlaKa

[TouckoBas cucrema Axanemust Google (Google Scholar) |[URL: https://scholar.google.ru/

DnexkTpoHHas 0a3a mepuonnyeckux m3ganuii East View e .

Information Services, OO0 «1IBUC» https://dlib.castview.com/



http://znanium.com/bookread2.php?book=560567
https://scholar.google.ru/
https://dlib.eastview.com/

HanmonansHas HH()OPMAITMOHHO-aHATUTHYECKAS URL-
cucreMa — POCCHUICKMIM MHAEKC HAYYHOI'O LIUTUPOBAHUS '
(PVIHIT)

9 MaTtepuajJbHO-TEXHHYECKOE obecreueHrne JUCIHMIJINHBI (MOIYJIs1)

https://elibrary.ru/project_risc.asp

MatepuanbHO-TEXHUYECKOE 0OecTieyeHIe TUCIUIUIMHBI BKIIOYAEeT:

Jlekunonnas aynutopus MynbTUMEIHMITHBIE CpENCTBA XpPAaHEHUSA, MNepeAadyd u
npecTaBICHHs] HHPOpMAIH

Kommprorepusiii  knacc IlepconanpHble KommbroTepsl ¢ maketom MS  Office,
Mathcad,Beixomom B HWHTEepHET W ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeNbHYIO Cpelly YHUBEpCUTETA

Ayauropun aiisi CaMOCTOSATEIHHONW pa0dOThl: KOMIBIOTEPHBIE KIIACCHL;UNTANBHBIEC 3aJIbI
oubmmoteku IlepconanpHbie kKoMmmbioTephl ¢ maketoM MS Office, Beixogom B MHTEpHET 1 €
JIOCTYTIOM B DJIGKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTEIbLHYIO Cpely YHUBEPCUTETA


https://elibrary.ru/project_risc.asp

[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTeyeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

Ilpumepnvie 3a0auu:

3agaya 1. V3yuuTh METOAMKY OINpEAENCHUS TOYEYHBIX XapaKTEPUCTHUK pacHpeleleHUs
MOKa3aTelsl Ha/IeKHOCTH MaIlIMHbI:

3apaua 2. O3HaKOMUTBCS C METOJaMH BBIOOpA TEOPETHYECKOTO 3aKOHA pacIpeaesiCHUs
MoKa3aTesi HaJIe)KHOCTH MAIIUHBI:

3amaya 3. V3yuuTh METOAUKY pacueTa MHTEPBAIBHBIX XAPAKTEPUCTUK PaCHpPEICTICHUS
MOKa3aTesi HaJIe)KHOCTH MAIIUHBI:

3anaua 4. BeimonHuTh  00pabOTKY  pe3ynbTaTOB  OKCIUIyaTallMOHHBIX  HMCTBITAHUN
TEXHUYECKOTO 00BEKTA HA HANEKHOCTH C IIOMOIIBI0 MareMaTuueckoro nakera MathCad.l

3agauya 5. Bpemsi paboThl 1O OTKa3a CEpUMHO BBITYCKAEMOW AETAIM PACIpPENEsICHO IO
HOpMaJIbHOMY 3aKkoHy ¢ napametrpamu: m = 1000 yac, 6 = 250 vac. Onpenenurs:

- BEpOSTHOCTh TOTO, YTO JIeTalb MpopadoTaeT 6e30Tka3zHo Oonee 1200 gacos;

- BEPOSITHOCTH TOTO, UTO HapabOTKa /10 0TKa3a OyAeT HaXOIUThCA B MHTEpBaje [m - 3-G, m+
3-6];

- BEpOSITHOCTH TOTO, YTO, 0€30TKa3HO MpopadoTas 10 MoMeHTa BpemeHH 1200 yacoB, AeTaib
0e30Tka3Ho mpopadoraeT u 10 1500 gacos.

33[{3‘[3 6. CucreMa COCTOUT M3 IMATH JJIEMEHTOB C IMOCTOSHHBIMA WMHTEHCUBHOCTIMH
0TKa30B. BeposiTHOCTH 0€30TKa3HOM PabOTHI 3JIEMEHTOB B TCUYCHHE [ YaCOB MMEIOT CIICIYIOIINE
snauenns: P1(100) = 0,99, P2(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95, P5(120) = 0,98.

Onpenenuth BEPOSTHOCTh 0€30TKAa3HOM pabOTHI CHUCTEMBI B TeueHHWE 625 YacoB ee
(GYHKIIMOHUPOBAHUSA, & TAK)KE CpeTHEE BpeMsi 0€30TKa3HOW pabOTHI.

3agauya 7. IlpoexTupyercsi Hepe3epBHUpOBaHHAs CHCTEMa, COCTOALIAs U3 3JIEMEHTOB
yeTblpex rpynm. KoinmuecTBo 371eMEeHTOB KaX10i TPYIbL, a TaKKe HHTCHCUBHOCTh MX OTKAa30B
NPUBEJICHBI B TAOIHUIIE.

I[aHHBIe O YUCJIC 3JIEMCHTOB CUCTCMbI U HHTCHCHUBHOCTH UX OTKAa30B



Homep rpymnmsi Ywucno 35eMeHTOB NHTEHCHBHOCTH OTKa3a
3JIeMeHTa, yac!
1 10 2-10°
2 15 4-107°
3 32 2,5-10°¢
4 8 5-10°
Onpenenurs:

- HHTCHCHUBHOCTbD OTKa3a CUCTEMBI,

- cpeaHee BpeMst 0e30TKa3HON paboThI;

- BEpOSATHOCTh 0€30TKa3HOH paboThl cUCTeMbl B TeueHHe BpeMeHH f1 = 100 wacos, £, =

10004acoB u B MHTEpBaJIe YKa3aHHBIX HAPAOOTOK;

- IJIOTHOCTh paclpeeNieHHss BpEMEHNU 0e30TKa3HOM paboThl cHCTEMBI IPpU HapaboTKe! =

10004acos.

3anaua 8. HepesepBupoBaHHasi cucteMa COCTOUT U3 MSATU 3JIEMEHTOB. IHTEHCUBHOCTH UX

OTKAa30B IMPUBCACHBI Ta6JII/II_[e.

MHTEHCUBHOCTH OTKAa30B 3JIEMEHTOB

Howmep snemenra | 1 2

3

Xi, qac'l

0,0002 | 0,0003

0,00004

0,0006 | 0,0001

OnpenenuTh MOKa3aTend HAJIE)KHOCTH CUCTEMbI: HHTCHCUBHOCTh OTKa3a, CPEJHEEe BpEeMsI
0e30TKa3HON PabOThI, BEPOSITHOCTh O€30TKA3HOW pabOTHI, IJIOTHOCTh PACTIPECICHUSI BPEMEHU

6e30Tka3zHo paboTsl. [Tokazarenu HanexHoct P(f) u f{t) momyunts Ha uaTepBasie ot 0 1o 1000

¢ mrarom 100.

3amaua 9. HepesepBupoBaHHasi cHUCTEMa COCTOMT M3 IIATH SJEMEHTOB, HMEIOIINX
pa3IUYHbIE 3aKOHBI pacIpe/iejeHus] BpeMEeHU paboThl 10 0TKa3a. Bubl 3aKOHOB paciipeneneHus

U MX TapaMeTphl IPUBEICHBI B TA0IHULIE.

Onpe/:[eJme HadYaJIbHbIC MOMCHTHI pacnpezxeneHHﬁ: MAaTEMAaTUYCCKOC OXKHUTAHUE U CPEAHEC

KBaApPaTHYCCKOE OTKIIOHCHUC JJI KaXXKA0I'0 3JICMCHTA.



OnpenenuTh MoKa3aTeIn HaAEKHOCTH KaKIO0TO JIEMEHTa U BCEH CHCTEMBI:
- BEPOATHOCTh 0€30TKa3HOM pabOTHI;

- TNIOTHOCTH PACTIPEICIICHHUSI BpEMEHU 0€30TKa3HOM pabOTHI;

- HHTCHCUBHOCTbH OTKa30B,

- cpenHee BpeMst 0€30TKa3HON pabOThl CUCTEMBI.

Jlis moka3zatenei, 3aBUCSAIINX OT BPEMEHH, MOIY4YUTh PEelIeHUE B BUe rpadUKOB U TaOJIHII.

3aKOHBI pacnpe/ielIeHUsI BpEMEHH /10 0TKa3a 3JIEMEHTOB U X MapaMeTphbl

OJIEMEHTEI

1 2 3 4 5

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

3apaua 10. HepesepBupoBaHHas CHUCTEMa COCTOUT M3 IMATH 3JIEMEHTOB, HMEIOLIUX
pa3IUYHbBIE 3aKOHBI pacIipe/ie]ICHIsI BpeMEeHH paOoThI 10 0TKa3a. BUIIbI 3aKOHOB pacIipeieeHus
U UX TlapaMeTphl IPUBEICHBI B TAOJIHIIE.

OHpGI[eJII/ITI: HadYaJIbHbBIC MOMCHTEI pacnpe;[eneHHﬁ: MAaTCMaTUUYCCKOC OKUJAaHUC U CPCAHEC
KBaAPATHUYCCKOC OTKIIOHCHUC IJId KaKAO0I'0 3JICMCHTA.

OHpGI[eJII/ITB IIoxasarein HaI[é)KHOCTI/I KaXXa0ro 3JIEMEHTa U BCEU CUCTEMBI:
- BEPOATHOCTh 0€30TKa3HOM pabOTHI;

- TNIOTHOCTH PACTIPEICIICHUS] BpEMEHN O€30TKa3HOM pabOTHI;

- HHTCHCUBHOCTDH OTKa30B,

- cpenHee BpeMst 0e30TKa3HON pabOThl CUCTEMBI.

Jnist mokazaresnei, 3aBUCAIINX OT BPEMEHH, IOJIYUYHUTh pellieHUe B BUJIE IPpaKOB U TaOJIHLI.

3aKOHBI pacnpeielIeHUsI BpEMEHH /10 0TKa3a 3JIEMEHTOB U X MapaMeTphbl

OJIEMEHTEI

1 2 3 4 5

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




3amaya 11. Texnuyeckas cuctemMa COCTOUT U3 7 = 3 MOJICUCTEM, KOTOPBIE MOT'YT OTKa3aTh
HE3aBUCUMO JAPYr OT Apyra. OTka3 KaxaoW MOACHUCTEMBbI MPUBOIUT K OTKa3y BCEH CHCTEMBI.
BeposiTHOCTH TOTO, 4TO B TEYCHHE BPEMEHH ¢ TepBasi MojcucTeMa paboraer 6€30TKa3HO, paBHA
0,7, Bropas — 0,9, tpetbst — 0,8. HaifTu BeposSITHOCTh TOr0, UTO B TEUEHUE BPEMEHH ! CHUCTEMA
npopaboTaer 6e30TKa3HO. HaliTi BEpOSATHOCTH OTKa3a CUCTEMBI 33 BPEMS 1.

3apaua 12. HepesepBupoBaHHas CHUCTEMa COCTOMT M3 IMATH 3JIEMEHTOB, HMEIOLIUX
pa3IUYHBIE 3aKOHBI pacIipe/ie]ICHIs] BpeMEeHH paOoThI 10 0TKa3a. BUIIbI 3aKOHOB pacIipeieIeHus
U UX TIapaMeTphl IPUBEICHBI B TAOJIHIIE.

OHpGI[eJII/ITI: Ha4dYaJlbHBIC MOMCHTABI paCHpeHGHGHHﬁI MAaTCMaTUUYCCKOC OKUJAaHUC U CPCAHEC
KBaAPATHUYCCKOC OTKIIOHCHUC IJId KaKAO0I'0 3JICMCHTA.

OnpenenuTh MoKa3aTean HaAEKHOCTH KaKIOTO JIEMEHTA U BCEH CHCTEMBI:
- BEPOATHOCTh 0€30TKa3HOM pabOTHI;

- TNIOTHOCTH PACTIPEICIICHUS BpEMEHN 0€30TKa3HOM pabOTHI;

- HHTCHCUBHOCTbH OTKa30B,

- cpenHee BpeMst 0€30TKa3HON pabOThl CUCTEMBI.

Jlis moka3zatenei, 3aBUCSAIINX OT BPEMEHH, MOIY4YUTh PEelIeHUE B BUe IpadUKOB U TaOJIHII.

3aKOHEI pacnpeaciicHud BpEMCHU 10 OTKAa3a 3JICMCHTOB U UX MTAPpaMETPhI

DJIEMEHTEI

1 2 3 4 5

R(1-107%) | W(4,5; 180) | I'(8; 77) | TN(400; 92) | Exp(1-10%)

3amaya 13. CucreMa COCTOHMT W3 MATH DJICMCHTOB C SKCIIOHCHIIMAILHBIMM 3aKOHAMH
pacripenieneHusi BpeMeHH 10 oTkasa. Ilokazarensimu ux HagexxHoctu spistores: P1(100) = 0,99,
X2 =0,00001 gac™!, 75 = 8100 yac, T4 = 7860 gac, s = 0,000025 gac™'.

Onpenenuts Bpems ¢, B TEYCHHE KOTOPOTO cUCTeMa OyAeT UCTIpaBHa ¢ BEpOSTHOCTHIO 0,92.

3agaya 14 Ilo CTpykTypHOl CcxeMe€ HaAEKHOCTH TEXHHUYECKOM CHCTEMBI B
COOTBETCTBUH C BapUaHTOM 3aJ[aHUs, TPeOyeMOMY 3HAYEHHIO BEPOSTHOCTH 0€30TKa3HOW paboThI
CHCTEMBI Y U 3HAYCHUSIM HHTEHCUBHOCTEH OTKA30B €€ 3JIEMEHTOB A, TpeOyeTcs:

1. [MocTpouth rpadvk U3MEHEHUs BEPOSTHOCTH O€30TKAa3HON pabOThl CHCTEMBI OT
BpEMEHU HapaOOTKHU B AMANa30HE CHIXKEHUS BEPOSATHOCTH J10 YpoBHS -0.2.
2. OnpenenuTs y-MPOLEHTHYIO HApAOOTKY TEXHUYECKOH CUCTEMBI.



3. OOecrieunTh yBeJIMYEHHUE Y-TIPOIICHTHONW HapaOOTKM HE MeHee, ueM B 1,5 pa3za 3a
CUerT :

BapuanTt A) moBbIIIeHHS HAJCKHOCTH JIEMEHTOB;

BapuanTt B) cTpykTypHOTO pe3epBHpOBaHUS JIEMEHTOB CUCTEMBI.

aRUln
2 S M7 — 11 [
|1 3 8 12 15 |
|4 |6 | ]9 13
14




[Tpunoxenue 2

OneHoYHBIE CpeICTBA /151 IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu

a) Ilnannpyembie pe3yabTaThbl 00y4eHHSI H OLICHOYHbIE CPeACTBA VI IPOBEICHHUS MPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIU U

[Inanupyemsle
oOy4eHus

pe3yabTaThl

OneHouHble CpeCTBA

IIK-14 roTOBHOCTHI0 Y4aCTBOBATh B HCCJIEJOBAHUAX 00bEKTOB NPO(PecCHOHAILHOM AeSITeJIbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh

METOJIBI YCCIICIOBAHHUSI
HAJI©KHOCTH TOPHBIX MAIlWH U
o0OpyIOBaHUST ~ Ha  YpOBHE
OCBOCHUS Marepuaia,
NPEICTaBICHHOTO Ha
ayIUTOPHBIX 3aHITHUIX c
JOTIOTHUTEIILHBIM

HCIIOJIb30BAHUEM OCHOBHOW H
JOTIOJIHUTEIbHOM JINTEPATYpHL, a
TaKKe IIyTEeM HCIOJIb30BAHMS
BO3MOXKHOCTEH
WH(POPMAITMOHHOMN CPeIbI

[IpumepHBIe TeopeTHYECKHE BOMPOCHI K 3a4€TY:

1.

e A i

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

16.
17.
18.
19.
20.

JlaliTe onpeneneHrue MOHITUS «HATEKHOCTDY.

Uro Takoe oTka3? Knaccudukanus u XxapakTepUCTUKH OTKa30B.

Kak cBsi3aHbl HAEKHOCTD U COXPAHAEMOCTh?

[TpuBeauTe KIaccUPUKAIUS TEXHUIECKUX CUCTEM C TOUKH 3PCHUS HAIEKHOCTH.
Uto Takoe KpUTEPUU U NTOKA3aTENNU HAAEKHOCTH?

KaxkoBbl kpuTepun HaI€KHOCTH HEBOCCTAHABIMBAEMbBIX CUCTEM?

UTto Takoe BeposTHOCTH Oe30TKa3HoU paboThl? Kak ee onpenenuts?

Yro Takoe INIOTHOCTh pacHpeiesieHUss BpeMeH! 0e30TKa3HOM paboThl (4acToTa OTKa30B)?
Kak ee onpenenuts?

UYro Takoe NHTEHCUBHOCTDH 0TKa30B? Kak ee onpenenuTs?

Uro Takoe cpeaHee Bpems 6e30Tka3Hoi padoTel? Kak ero onpenenuts?

KakoBbI kpuTepHn Ha/IeXKHOCTH BOCCTAaHABIMBAEMbIX CHCTEM?

Uro Takoe cpenHee BpeMs paboThl MEXAY OTKa3aMU M CpeiHEe BPEMsI BOCCTaHOBJICHHUSI?
UTto Takoe rnmapamMeTp MoToKa OTKa30B?

Urto Takoe PyHKITUS TOTOBHOCTH M QYHKIIHSI IIPOCTOSI?

Kakue 3akoHBI pacrpeneicHus BpEMEHHU 10 OTKa3a HanOoJiee 4acTO HUCIOIB3YIOTCS B
TEOPUH HAJC)KHOCTHU?

UYro takoe npeodbpazosanue Jlammaca?

Kakwue cymiecTByioT cneraibHble MoKa3aTeu Ha/ledKHOCTH 3JIEMEHTOB U CUCTEM?
HazoBuTte cneruanbHble MoKa3aTend HaICKHOCTHU JJIEMEHTA.

HazoBute cranronapHble 3HaU€HUS [TOKa3aTenei HaJeKHOCTH 3JIEMEHTA.

KakoBbl  cnenuanbpHble  MOKa3zaTeld  HAJI@KHOCTH  HEBOCCTAaHABIMBAEMOMU
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25.

26.

27.
28.
29.
30.

BOCCTaHABIMBAEMOI TEXHUKU?

. IlpuBeauTe 0OCHOBHOE ypaBHEHHE (DYHKIIHOHUPOBAHUS CUCTEMBI.
22.
23.
24.

Kakum 06pazom pazpadarteiBaroTcst Mo GyHKIIMOHUPOBAHUS CJI0KHON CUCTEMBI?
HaSOBI/ITe HN3BECTHBIC MCTOAbI pvaeTa HaAICKHOCTHU CIOXHBIX CUCTCM.

KakoBbl OCHOBHBIE MPUYUHBI HEAKCIIOHECHIIUAILHOCTH CITyYalHBIX MMapaMeTPOB, OTKA30B U
BOCCTaHOBHeHI/Iﬁ TECXHUUYCCKUX CI/ICTGM?

Kakum 00pa3oMm 3aBUCAT TOKa3aTeid HAJASKHOCTH OT 3aKOHOB pACIpEICICHHUS |
AUCIHUIIIINHBI BOCCTAHOBJICHU A BHGMCHTOB?

Kakum 00pazoM BIUSIIOT POM3BOJIBHBIE PAcTpe/ieiICHUs OTKAa30B M BOCCTAHOBJICHWN Ha
HEeCTaI[OHAPHBIE TTOKA3aTeNIN HAJAC)KHOCTH?

Kaxkue n3BecTHBI METO/IBI pacyeTa HaIe)KHOCTH CUCTEM C OOJIBIITMM YHCIIOM COCTOSTHHM?
Kakum 06pa3oM paccuuThIBaeTCsl HAICKHOCTh PEKOHPUTYPUPYEMBIX CUCTEM?

KakoBa ocHOBHast mpo0siemMa HaIG)KHOCTH TEXHUYECKUX CUCTEM?

KaKOBBI TCXHUYECCKHUC HpOGHGMBI OGGCHG‘ICHI/IH HaOACKHOCTU CIIOXKHBIX CI/ICTGM?

VYMeTh

HCCIIEA0BATh
HaJCKHOCTh
TOPHBIX MAIllMH |
o0opynoBaHusi Ha
YpOBHE MaTepuara,
MpeACTaBICHHOTO
Ha ayJIUTOPHBIX
3aHATHIX v
CaMOCTOSTENLHBIM
HCIIO0JIb30BAHUEM
OCHOBHOM u
JOIIOJTHUTEILHOU
JTUTEPATYPHI, a
TaKxKe yTeM
HCIIOIb30BaHUS
BO3MOKHOCTEH
nH(POPMAIIMOHHOMN

Ilpumepnvie npaxmuueckue 3a0anus 011 3auema:

3anganmne 1. Bpems pa®oTbl 10 OTKa3a CEpUIHO BBITYCKaeMOW NETaIM pPacHpeiesieHo IO
HOpMaJIbHOMY 3akoHY ¢ napametrpamu: m = 2000 yac, o = 500 yac. Onpenenurs:

- BEpOSITHOCTh TOTO, UTO JIeTalb mpopadoraeT 6e30Tka3Ho Oonee 2200 yacos;

- BEpOSITHOCTh TOTO, YTO HapaOOTKa A0 OTKa3za Oy/aeT HaxOIUThCs B UHTepBaie [m - 3G, m+

3-o];

- BEPOATHOCTDH TOTO, YTO, 0€30TKa3HO MpopaboTaB A0 MOMeHTa BpeMmeHu 2200 JacoB, AeTallb
0e30Tka3Ho npopadoTaeT u 10 2500 gacos.




CTpyKTypHBIi

[Tnanupyembie pe3yIbTaTHI
9JIEMEHT OueHouHbIE CpeCTBA
oOyueHus
KOMIIETEHIINHA
CpeIbl
Bnanets — MeToIaMu
HACCIIENOBAHUS
Ilpumepnsle npakmuueckue 3a0anus 014 3auema:
HaJeKHOCTH

TOPHBIX MAIllMH |
o0opynoBaHusi Ha
YpOBHE MaTepuaa,
MpeACTaBICHHOTO
Ha ayJIUTOPHBIX
3aHATHIX v
CaMOCTOSTENbHBIM
HCIIOIb30BAaHUEM
OCHOBHOM u
JIOTIOJIHUTEIILHOM
JUTEpaTypHl, a
TaKkxKe yTeM
HCIIOIL30BaHUS
BO3MOXKHOCTEH
nH(pOPMaITMOHHOMN
Cpelibl

3aganme 2. Cucrema COCTOMT M3 MATH DJIEMEHTOB C 3KCIHOHEHUUAIbHBIMH 3aKOHAMM
pacmpeseneHus BpeMeHu 10 oTkaza. [lokazarensmu ux HagexxkHocTH sBistorcs: Pi(100) = 0,99, L,
=0,00001 gac™, T35 = 8100 uac, T4 = 7860 uac, As = 0,000025 yac™.
Onpenenuts BpeMs ¢, B TEUCHHUE KOTOPOTO CUCTEMa Oy/IeT HCIIpaBHa ¢ BepOsITHOCTHIO 0,92.

3aganue 3. Paccuutarh CTpYKTYPHYIO HAJI€KHOCTh TEXHUUECKON CUCTEMBI 10 JaHHOMN
cxeme. SHAUCHUS MHTEHCHBHOCTH OTKA30B 2JIEMEHTOB Aaubl B 1070 1/4.

2

4

11 =0,01;

2= =A== A

y =50%.

0.1;




0) Ilopsanoxk mnpoBeaeHMs NPOMEXKYTOYHOH AaTTeCTAallMHM, INOKa3aTeJld M KpHUTEepHH
OLICHUBAHUS:
IIpomexyTouHas arrecranus MO AUCHUILIMHE «TeopHs HaAEKHOCTH TOPHBIX MAalluH U

000pyI0BaHUS» BKIIIOYAET TEOPETUYECKHE BOIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HaHUH, U MPAKTUYECKUE 3a/1aHUs, BRIABISIONINE CTENIEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUi, POBOIUTCS B (hopMe 3aueTa.

3a4yeT 1Mo JaHHOW TUCIMIUIMHE MPOBOJUTCS B BUJE OTBETOB HA TECTOBBIC 3aJaHUA. TeCThl
BBIKJIQ/IbIBAtOTCS Ha noptane MI'TVY.

Ilokazamenu u Kpumepuu (8 coomeemcmeuu ¢ opmupyemvimu KOMHEMEHUUAMU U
NAAGHUPYEMBIMU Pe3YIbMamamu 00yueHUs) OUeHUBAHUA 3a4ema:

— Ha OLEHKY <«3ayTeHOo» — OOy4arolMHCs TOKa3blBaeT IIOPOTOBBI  YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUH, T.€. MOKa3bIBACT 3HAHUS HAa YPOBHE BOCHPOHM3BEACHUS U
00BsICHeHUS! HH(OPMAINH, HHTEJUICKTYa IbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HE 3a4TE€HO» — Pe3yNbTaT 00YUYECHHUs HE IOCTUTHYT, 00 y4JaIOMIUNACS HE MOKET
II0Ka3aTh 3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U 00bACHEHHs MH(OPMAIIMH, HE MOXKET IIOKa3aTh
MHTEIJICKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTBIX 3a1a4.

MeToanyeckue peKOMeHIAMH JIs1 MOATOTOBKH K 3a4eTy

[Tpu moAroTOBKE K SK3aMEHY Y CTYJAEHTA JOJDKEH ObITh XOPOIIUi yUeOHUK MIIM KOHCIIEKT
JUTEpATyphl, TPOYUTAHHON IO YKAa3aHWIO TIperojaBaTelss B  TEUYCHHE CEeMecTpa.
KoHcnekTrpoBaHue JOKHO OCYIIECTBIATHCS OOYYAIOUMIMMCS TOJBKO JIMIIB CaMOCTOSTEIBHO.
[TpocMOTp COOCTBEHHBIX KOHCHEKTOB ITO3BOJISIET O0ydaromeMycsi ObICTPO BOCCTaHABIMBATh B
HaMsATH cofep)KaHHe UCTOYHHKA.

B nauane cnexyer npocMOTpeTs BeCh MaTepHall 10 CAABAEMOM JUCIUIUINHE, OTMETHTD IS
cebss Tpyanele Bompochl. OOs3aTenbHO B HUX pa3oOparbes. B 3akimrouenue eme pas
1es1eco00pa3Ho MOBTOPUTH OCHOBHBIE TOJOXKEHUS, UCTIONB3Ysl NMPH 3TOM OMOPHbIE KOHCIIEKTHI
aekuuii.  [Ipu 3TOM HyXHO O00paTHTh 0co0O€ BHHMMaHHE Ha TEMbl YYEOHBIX 3aHATHUH,
IPOMYIIEHHBIX CTYJICHTOM I10 PAa3HBIM IPUYHHAM.

Ecnu B mpomecce caMOCTOSTENbHOM padOTHl HaJ M3y4EHHEM TEOPETHYECKOro MaTepHhaja
WY TIPH PEIICHHUH 33149 Y CTYJICHTa BO3HUKAIOT BOIPOCHI, pa3peIInTh KOTOPBIE CAMOCTOSTEIHHO
HE yAaeTcs, He0OX0IMMO 0OPAaTHTHCS K MPETIOIaBATEIIO IS ITOyYSHHUS y HETO Pa3bsICHEHUH WIIN
yka3aHuil. B cBoMxX Bompocax CTYIEHT IOJDKEH YeTKO BBIPA3UTh, B YEM OH HCIIBITHIBACT
3aTpyAHEHUS, XapaKTep 3TOro 3aTpyAHEHHs. 3a KOHCYIbTalKel cieayeT oOpamaThcs U B cliydae,
€CJIM BOSHUKHYT COMHEHUS B PAaBIIIBHOCTH OTBETOB Ha BOIPOCHI CaMOIIPOBEPKH.
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