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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
N3yyeHne METOMOJOTHU HCCJICIOBAHUS W OICHKH HAJCKHOCTH M
0e30macHOCTH  Ta30HE(TENPOBOJOB W Ta30HCPTEXPAHWIHUIN, KPHUTCPUEB U
ToKasaTelied HaJeKHOCTH OOBCKTOB; ITOCTPOCHHUS CTATUCTUUYCCKUX MojIelei
HAJC)KHOCTH T10 pe3yabTaTaM 00paOOTKH JTaHHBIX 00 OTKa3ax.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

[IproOperenne ymeHuil onpeneisTh HaJeKHOCTh HAJ3EMHOTO U [TO/I3€MHOIO
TpyOOIIPOBOJIOB, PE3EPBUPOBAHUE JIMHEHHON YacTU TpyOOIIPOBOAA Ha Mepexoax,
LEHTPaJIN3UPOBAHHOE XpAaHEHHUE 3amaca He(TU B YCIOBHUSAX CIy4aillHOrO CIpoca;
BBIUMCJICHUE  CTATUCTUYECKUX  MOJENed  HaJeKHOCTH  MarucTpalibHbIX
TpyOOIIPOBOIOB,;

BripaboTKa HABBIKOB IOCTPOCHHSI TEOPETUUYECKUX MOJENIEH HAJIEKHOCTH
MarucTpaJbHbIX TPYOOIPOBOJOB; OOpaOOTKH CTAaTHCTHYECKOW HH(POpMALHMHU 00
OTKa3ax peaibHOro 000py10BaHUS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
HNucuumnna «HagexxHoCcTh W 0€30MacHOCTh Ta30HE(PTENpPOBOIOB U
ra3oHe(TEXpaHWIMI) OTHOCUTCA K JUCHUINIMHAM  BapUaTUBHOM  4YacTH
(mucuuruiMHa 10 BeIOOPY) Os10Ka B1.

3. HEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JANCIHUIIJINHE
IIportecc m3ydenumss auciuIInHbl  «HagexxHOCT, W 0€30I1aCHOCTH
ra3oHe(TEPOBOJIOB U Ta30HEDTEXPaHUIUI) HampaBieH Ha (OPMHUPOBAHUE
CHEAYIOINX KOMIETEHIINM:
[TK-12 - cmtocoGHOCTD UCTONIB30BaTh (DM3MKO-MAaTEMaTHUECKHA anmapar JJis

pelieHus pacyeTHO-aHATUTUYECKUX 3aj1a4, BO3HHUKAIOIIHAX B xXoJe
npo¢eCCUOHATILHON eI TEIIbHOCTH
I[IK-11 - cmnocoOHOCTh TIJIAHUPOBATH U MPOBOJUTH HEOOXOAUMBIC

AKCIIEPUMEHTHI, 00pabaThiBaTh, B TOM YHCJIE C HUCIOJb30BAHUEM MPUKJIIATHBIX
MPOTPAMMHBIX MPOAYKTOB, HHTEPIPETUPOBATH PE3YIbTATHI U JACIAaTh BHIBOIBI

[TIK-5 - TOTOBHOCTH pelIaTh TEXHUYECKHE 3aJaud MO MPEJOTBPALICHUIO U
JMKBUIAIWU OCJIO)KHCHUN U ABAPUWHBIX CUTYyalU MPU CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKITUU M BOCCTAHOBJICHUW HE(DTSHBIX U Ta30BBIX CKBAXHUH, T0ObIYe HEPTH
U Taza, cOope U MOATOTOBKE CKBAKMHHOW MPOMYKIIMH, TPAHCIOPTE W XPaHEHUU
YIJIEBOAOPOIHOTO CHIPbS

IIK-10 - crmocoOHOCTh BBIMOJHATH 3adaHUsS B 00JACTH CepTUDHKAIUH
TEXHUUYECKUX CPEJICTB, CUCTEM, MTPOIIECCOB, 000PYAOBAHUS U MaTEPUAJIOB

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
chopMHpPOBAHHOCTH KOMITIETEHIIUH

[1K-12 3HAaTh METOOJIOTHIO UCCIIEAOBAHUS U OLICHKHA
HAJISKHOCTH Ta30HE(DTEITPOBOJIOB U




razoHe(pTEeXpaHWINIIl Ha BCEX ATarax X KU3HEHHOTO
LUKJIA.

VYMeTh UCTI0NB30BaTh (PU3NKO-MATEMATUYECKUI
anmnapar JUJIsl pelIeHNs pacueTHO-aHAJTUTHYECKUX 3a1a4
WCCJIEIOBAHMS M OLIEHKH HAJIEKHOCTH
ra3oHe(TENPOBOOB U ra30HEPTEXPAHMUITHIIL.

Branetrs npakTHueCKMMU METOJJaMU IPUMEHEHUS
bU3MKO-MaTEMaTHUYECKOTO anmnapara Jijisl peieHus
pacyeTHO-aHATUTUYECKUX 3a]1a4 MCCIIeIOBAaHUS U
OLICHKHU HaJEKHOCTH Tra30He(TEPOBOIOB U
razoHedTeXpaHuIuI,

[1K-11

3HaTh METO/IBI TUNTAHUPOBAHUS YKCIIEPUMEHTA IS
OTIpe/IeICHNS Ha/Ie)KHOCTH Ta30HEPTEPOBOIOB U
ra3oHeTEXPaHWIUII, KPUTEPUN U TTOKA3aTEIIN
HAJIE’KHOCTH OOBEKTOB.

YMeTh 00pabaThiBaTh pe3yabTaThl SKCIIEPUMEHTOB, B
TOM YHCJIE C UCTIOIb30BAHUEM MPUKIIATHBIX
IPOrPaMMHBIX IPOIYKTOB.

Bnanets MeTonamMu aHanvsa U MHTEpIIpeTaliuu
pE3yNbTaTOB dKCIIEpUMEHTOB. Crioco0aMu MOCTPOEHUs
CTaTUCTHUYECKUX MOJIECH HaIC)KHOCTH
MarucTpabHBIX TPYyOOIIPOBOIOB TIO PE3yIbTaTaM
00pabOoTKM JTaHHBIX 00 OTKa3aXx.

[TK-5

3HaTh METOJBl PEIICHUS TEXHUYECKUX 3aJad Io
MPEIOTBPAIICHUI0 W JMKBUJALMU OCIOXKHEHUU U
ABAPUMHBIX CUTYallUd NPU CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKIIUU 151 BOCCTaHOBJICHUU
ra3oHeTEnPOBOJIOB M Tra30HEPTEXPAHUIIHIIL.

YMeTh HCTIOMH30BaTh METO/IbI TIOBHIIICHUS
HAJIC)KHOCTH Ta30HEPTETIPOBOJIOB U
razoHeTeXpaHuInI,

Brnagets MeTogaMu npOeKTUPOBAHUS TEXHUUECKUX
3JIEMEHTOB, MOBBIIIAIOIINX MOBBIIIEHUS HAJIE)KHOCTh
ra30HeTEPOBOJIOB M Ta30HEPTEXPAHUIIHIIIL.

[1K-10

3HATh METO/IbI CEPTU(HUKAIIMA TEXHUUSCKUX CPEJICTB,
CUCTEM, MPOIECCOB U 000PYIOBAHUS
ra3oHe(TEIPOBOIOB U ra30HeMTEXPAHUIIHIII,

YMeETh BBIOJIHIATH MEPOIIPHUATHUS 10 KOHTPOJIIO
KauecTBa 3JIEMEHTOB Ia30HE(PTENPOBOIOB U
ra3oHe(TeXpaHWIUI] Ha BCEX dTalax UX KU3HEHHOTO
LHKJIA.

Brnaners MeToamMu ynpaBieHHs HAJEKHOCTBIO
3JIEMEHTOB ¥ 000py10BaHMsI ra30HE()TENPOBOJIOB U
ra3oHe(TexpaHuIHIIL.




4. OBBEM JUCHUMIIJINHBI

O6miass TPyAOEMKOCTh  JHUCIHUILUTHHBI

FElBOHG(I)TCHpOBOI[OB )51 Fa3OHe(1)TCXpaHI/IJII/IHI» COCTaBIISICT 5 3.¢.
Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUN

ouyHasi popma o0yueHust

. Bcero |CemecTpsl

Busl yueOoHOM paboThI HACOR 5
AyAUTOpPHBIE 3aHSATHSI (BCET0) 72 72
B ToMm uncre:
Jlexmm 36 36
[Tpaktrueckue 3ansatus (I13) 18 18
JlabopaTtopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padboTa 63 63
Yacel Ha KOHTPOJIb 45 45
Bubpl npoMeKyTOYHOM aTTECTAllUM - YK3aMEH + +
OO6miast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]l. 5 9)

04HO-3204Hasi Gpopma o0yuyeHust
. Bcero | CemecTpbl

Bunpr yue6HOM paboTh YACOB 3
AyauTOpPHBIE 3aHATHS (BCEro) 48 48
B Tom uncre:
Jlexnun 16 16
[Tpaktrueckue 3ansatus (I13) 16 16
JlabopaTtopusie pabotsl (JIP) 16 16
CamocrosiTeibHas padora 87 87
Yacel Ha KOHTPOJIb 45 45
Bubl npomMeKyTOYHOM aTTeCTAllUM - YK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. S 3)

5. COAEP/ KAHUE JUCHUIIJIMHbI (MO1Y JIS)
5.1 Copep:xxanue pa3iejoB JAUCHUIIMHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi gopma o0yueHust

((H&IIC)KHOCTB 1 0e30IacHOCTh

M pacnpejejieHHe

Ne n/n HanmeHoBaHue TeMbI Conepxanue pazzena Jlexn Tpaxc | Jlao. CPC Beero,
3aH. 3aH. qac
1 XapakrepucTrKa mpobnemMsl  |DTanbl OPMHUPOBAHHS H PEIICHUS
HaJeKHOCTH He(TEnpOBOJOB [mpobieMbl HageKHOCTH. OOBEKTHI
aHajau3a HagaekHOCTH. COCTOSIHUS, 4 2 2 6 14
XapaKTepU3yIOIue HaeXKHOCTh
CHCTEMBI MAarUCTPAIIBHBIX
HedTenpoBogoB. CoObITHS,




XapaKTepU3YIOILIHNe HaIeKHOCTD
CHCTEMBbI MaruCTPaJIbHBIX
HedTenpoBoaoB. PaKkTOpHL,
HPUBOSIINE K OTKa3aM
paboToCmocOOHOCTH 1
¢ynkunonupoBanust. Kitaccudukanms
3a7a4 00eCTIeYeHHsT HaIe)KHOCTH
CHCTEMBI MarkCTPaJIbHBIX
He(TenpoBoJ0B. XapaKTepUCTHKA
MOBpEXACHUH HE(PTETIPOBOIOB,
(hopMHPYIOIIKX OTOK OTKAa30B
9JIEMEHTOB CHCTEMBL.

HanexxaocTh 351eMeHTOB
TEXHOJIOTHIECKOH CTPYKTYPHI
HeQTEnpOBOIOB

Mogenu pacuera HaJeKHOCTH
He(TenepeKauuBaroONINX CTAHIUH. Yyer
HaJIe)KHOCTH CHCTEMBI
3JIEKTPOCHAOKEHUS U YCTPOHUCTB
aBTomatuku HUC. Onpenenenune
HagexxHocta HI'1C ¢ yuetom
HPOBEICHHUS MPOPUIAKTHIECKUX
peMoHTOB. Pacuer HagexHOCTH
neperona. [Torepu npomyckHo#
CIOCOOHOCTH TPYOOIIPOBOAA IIPH €T
OTKa3ax.

14

Bri6op pemennii mo
HPOEKTHPOBAHUIO
TpyOOIIPOBOJA € YYETOM €ro
HaJIeKHOCTH

PeszepBupoBanue nuHEeHOMN YacTH Ha
nepexonax. DdpdexTuBHOCTH
MOBBIIICHNUS HAJISKHOCTH
TpyOOIPOBOJIOB pe3epPBUPOBAHUEM
arperaroB HIIC. MeTosst
ONTHMAJIBHOTO CEKIIMOHMPOBAHUS
TpyOompoBooB. [loBrIIIEHNE
HaJIeXHOCTH CHCTEMBI TPyOOIIPOBOIOB
YCTPOICTBOM NEPEMBIUEK, YUET
HEOTIPEIEIEeHHOCTH TIPH
HNPOEKTHPOBAHHU HE(PTEIIPOBOIOB.
Br16op penienuii npy NpoeKTHPOBAHUH
He(TerPOBOIOB C yYETOM CITyJaiHbIX
OTKJIOHEHHUH ypoBHeil 100bYN HePTH
(camMOCTOSATENBHOE U3YUYCHHUE).

14

HanexHOCTh cHCTeMBI
MarucTpaibHBIX
He(TerpoBOI0B

Bormpock! onepaTHBHOTO yIIPaBICHUS
CHCTEMOH MarucTpalbHBIX
HedrenpoBonoB. Kpurepun
ONTUMM3ALUH ONIEPATUBHOTO
ynpasiieHusa. MoJiesln ONTUMHU3aLUuU
OIIEPAaTUBHOTO YNPABJIECHUS 110
KPHUTEPHIO HAAEKHOCTH. Mojenn
OTIEPaTUBHOTO YIIPABJICHHS 3arlacaMy
HeTH U CBOOOJHOM EMKOCTH B
pe3epByapHBIX mapkax. Moxenn
CTabMIIM3aIIN PEKUMOB B ITpoIIecce
OIIEPATUBHOI'O YIIPABJICHUA.
[TpubanxeHHbIe METOABI PELIEHUS
3a]1a4M JIOKaIU3aluu U3MEHEHU
pexuMoB B ceTH. JIokanusanum oTkasa ¢
y4eToM
TePPUTOPHATEHO-TIPOU3BOICTBEHHOI
HepapXuH CUCTEMBI (CaMOCTOSITENHHOE
W3yUYCHHE).

14

OnrumManeHas CTPYKTYypa
pPEe3€pBOB  MPOU3BOJCTBEHHOMN
MOII[HOCTH CeTH
MarucTpagbHBIX
HEQTEIPOBOIOB

AHanm3 CTpyKTYphI pe3epByapHbIX
IMapKoOB U ypOBHeI;'I HCIIOJIB30BaHUA UX
¢usmyeckoro oobema. CTpykTypa
3aracoB HeTH B pe3epByapHBIX MapKax.
OnTrmu3anys pe3epsoB
HPOM3BO/ICTBEHHOH MOIHOCTH IIPH
IUIAHUPOBAHUK Pa3BUTHUS CETH
HedTenpoBooB. Moens
HCHOJIb30BAHUS POU3BOJICTBEHHON
MOIIIHOCTH OCHOBHBIX TEXHOJIOTHYECKHX
00BEKTOB CeTH HE(PTEIIPOBOIOB.
Mogens onTUMHU3anUK pa3MeIleHHs 1
WCTIOIb30BAHMS IIPOM3BOACTBEHHON

16




MOIIIHOCTH OCHOBHBIX TEXHOJIOIHYECKHX
00BEKTOB ceTH HeTePOBOIOB
(CaMOCTOSATENILHOE U3YUYCHHUE).

COBpeMeHHBIe TNpeaACTaBJICHUA
O HaJIC)KHOCTHU KOHCprKL[I/Iﬁ
ra3sonpoBoa0OB

BeposTHOCTE 0€30TKa3HOCTH
ra3oInpoBOia B 3aBUCHMOCTH OT CPOKa
AKCIUTyaTaui. Maremarndeckas
3aBHCHMOCTB MTOTOKa OTKa3a. DyHKIHsI
Ha/IeXHOCTH rasonpoBoza. OueHka
JOJTOBEYHOCTH Ta30IPOBOIA.
CraTuCTHYECKHE JaHHbBIE O HAISKHOCTH
U 6€30MaCHOCTH MaruCTPaIbHBIX
TpyOOIPOBOJIOB {CaMOCTOSITENBHOE
H3yYeHHE)

16

OCHOBHBIE XapaKTEPUCTHKU
OTKa30B Ta3oMpoBOJIOB.
KoHnenmums KOHCTpYKTUBHOM
YacTH HAJCKHOCTH JTUHEHHOMN
YaCTH ra30MPOBOJIOB

@DaxTOpBbl, BIUSIOIINE HA OTKA3
razonpooja. Konuenius
KOHCTPYKTUBHOM HaJ€KHOCTH
ra3onpoBOJIOB.

16

Merogoiorus obecreueHus
HaJIeXHOCTH Ta30IPOBOJIOB

OCHOBHBIE NOJ0XKEHHS. AITOPUTM
MPUHATHA PEIIeHUH 0 HaJJeKHOCTU
ra3onpoBonoB. CTpyKTypHas cxema ajs
OLICHKU HAJIeKHOCTH T'a301IPOBOJIOB.
Meronuka pacyera HaleKHOCTH
Ta30IPOBOJIOB.

16

IIporuosupoBanue
ToKa3arenel HaJe)KHOCTH
KOHCTPYKIIUI ra301poBOJIOB

Kiraccudukarms npenensHbIX
COCTOSIHUM IO TUIIaM KOHCTPYKTHUBHBIX
aseMeHToB. dopMa KpUTepuen
MpeNeNbHbBIX COCTOSTHUM.
ITocnenoBarenbHOCTD
MPOTHO3UPOBAHMS TTOKa3aTemeit
HaJeXKHOCTH.

15

Hrtoro

36

18

18

63

135

04HO-3204Hasi Gopma 00yUeHus

Ne /it

HaunmMeHoBaHME TEMBI

Copeprxanue paszena

Jlekin

IIpax
3aH.

JIab6.
3aH.

CPC

Bcero,
gac

XapakTepucTrKa npooIeMbl
HAJIS)KHOCTH HEPTEIPOBOIOB

Orarnsl GOpMHUPOBAHUS U PEIICHUS
npo0JIeMbl HaIeKHOCTH. OOBEKTHI
a”anu3a HajexxHocTH. CocTosHMS,
XapaKTepHU3YIOLIHe HAIKHOCTh
CHCTEMBI MATUCTPAITBHBIX
HedTenpoBoaoB. CoObITHS,
XapaKTepHU3YIOLIHe HAIeKHOCTh
CHCTEMBI MaruCTPaJIbHBIX
HedrenpoBosoB. DakTopsl,
NPUBOJSIINE K OTKa3aM
paboTOCIIOCOOHOCTH U
¢dyrkunonuposanus. Kinaccudukarms
3aa4 00eCIeueHus HaICKHOCTH
CHCTEMBI MATUCTPAITBHBIX
HeTernpoBo10B. XapaKkTepUCTHKA
MIOBPEXICHUI He()TETIPOBOIOB,
(hOPMHUPYIOIINX MTOTOK OTKAa30B
JJIEMEHTOB CHCTEMBI.

12

HazexHocTb 371eMEHTOB
TEXHOJIOTHYECKON CTPYKTYPBI
HEQTEIPOBOIOB

Mogenu pacdera Hale)KHOCTH
HeTenepexaunBarONINX CTAaHIMHA. YdeT
HaJIe)KHOCTH CHCTEMBI
3NEKTPOCHAOKEHNUS U YCTPOHCTB
apromatuku HUC. Onpenenenue
HagexHoctn HI'IC ¢ yuetom
IPOBEICHNUsI MPO(UIAKTUUECKUX
peMoHTOB. Pacuer HajgexxHOCTH
neperoxa. [lorepu npomyckHoH
CIIOCOOHOCTH TPYOOTIPOBOAA TIPH €TI0
OTKa3ax.

10

16

Bri6op pemenuit no
HPOEKTHPOBAHUIO
TpyOOmpoBoOJIa C YIETOM €ro
HAIeKHOCTH

Pe3epBupoBanue nTMHENHHON YacTu Ha
nepexozax. IGHeKTUBHOCTD
TOBBIIIEHNUS HAJIEKHOCTH
TpyOONPOBOJOB PE3EPBUPOBAHUEM

10

16




arperaroB HIIC. Metoasr
ONITHMAJIbHOTO CEKIIMOHHPOBAHUS
TpybonpoBoroB. [loBriIeHNE
HaJIeXHOCTH CHCTEMBI TPyOOIIPOBOIOB
YCTPOWCTBOM II€PEMBIYEK, YIeT
HEOIIPEIEIeHHOCTH TIPH
MPOEKTHPOBAHNA HEPTEIPOBOIOB.
Bri6op pemienuii mpu NpoeKTUPOBAHUH
HE(TETIPOBOIOB C yIETOM CIIyJaiHbIX
OTKJIOHEHUH ypoBHEH 100b4N HEHTH
(CaMOCTOSATENILHOE U3YUYCHHUE).

HanexHoCTh cuCTEMBI
MarucTpaibHBIX
HETEIPOBOIOB

Bompock! omepaTHBHOTO yIpaBICHUS
CHUCTEMOI MarucTpalibHBIX
HedrenpoBonoB. Kpurepun
ONTHMH3ALHH ONIEPATHBHOTO
ynpasieHus. Mojen onTHMH3aIii
OTEPaTUBHOTO YIPABICHHUS 110
KPUTEPHIO HAISKHOCTH. Moaeru
OIIEPaTUBHOTO YIIPABJICHHS 3aracaMu
HE(TH ¥ CBOOOHOM EMKOCTH B
pe3epByapHBIX mapkax. Moxenu
CTaOWIIN3aLIK PEKUMOB B ITpoLiecce
OIEPaTUBHOTO YIIPABJICHHUSI.
TIpubnmxeHHbBIe METOIBI PEIICHIUS
3a/1a4H JIOKAIM3a1 H3MCHEHHI
pexumoB B cetr. JIokanu3armu oTkasa ¢
y4eToM
TEPPUTOPHATEHO-TTPOU3BOICTBEHHOI
HepapXuu CUCTEMEI (CaMOCTOSITENBHOE
N3yYCHHE).

10

16

OnrumansHas CTPYKTypa
pE3epBOB  MPOU3BOACTBEHHON
MOIIIHOCTH cetn
MarucTpaibHbIX
He(TerpoBOI0B

AHaIM3 CTPYKTYPBI pe3epByapHbIX
NapKOB M YPOBHEH HCIOIb30BAHUS UX
¢usngeckoro oobema. CTpykTypa
3aracoB He()TH B pe3epBYapHBIX MMapKax.
Onrumu3anus pe3epBoB
MPOU3BOJICTBEHHOI MOIITHOCTH MPH
TUTAaHUPOBAHUU PA3BUTHS CETH
HedTenpoBoa0B. Moierb
HCHOJIb30BaHUS POU3BOJICTBEHHOM
MOIIJHOCTH OCHOBHBIX TEXHOJIOTHYECKHX
00BEKTOB ceTH HEPTETTPOBOIOB.
Mojenb onTUMHU3aLUU Pa3MEILCHHUS 1
HCIIOIb30BaHUs TIPOU3BOICTBEHHON
MOIIHOCTH OCHOBHBIX TEXHOJIOTHYECKHX
00BEKTOB ceTH HeTePOBOIOB
(camMOCTOSATENbHOE U3YUYCHHUE).

10

16

CoBpeMeHHbIE TPECTaBICHHUS
0 HaJeXHOCTH KOHCTPYKIIIH
Ta30IPOBOIOB

BeposTHOCTE 06€30TKa3HOCTH
ra30IMpoBO/a B 3aBUCHMOCTH OT CPOKa
IKCIUTyaTaluu. Maremarndeckas
3aBHCHUMOCTH OTOKA O0TKa3a. DyHKIMs
HAJISKHOCTH ra3zonpoBoja. OueHka
JIOJITOBEYHOCTH Ta30IPOBOJIA.
CTaTHCTHYECKHE JAaHHBIC O HAAC)KHOCTHU
1 6€30MaCHOCTH MaruCTPaIbHBIX
TpyOOIPOBOAOB {CaMOCTOSATEILHOE
W3yUYCHHE)

10

16

OCHOBHBIE XapaKTEPUCTHKU
OTKa30B ra3olpoBO/JIOB.
KoHuenuus KOHCTpYKTUBHOM
YaCTH HAJEKHOCTH JTUHEHHOM
YacCTH ra30MPOBOIOB

DakTOpBl, BIUAIOLUE HA OTKA3
razornpoBoja. Konuernius
KOHCTPYKTUBHOM Ha/I€)KHOCTH
ra30IpOBOJIOB.

10

16

MeTopmoorus obecreueHus
HaACKKHOCTHU ra30I1poOBOJI0B

OCHOBHEBIE TIOJIOKEHHS. AITOPUTM
IPUHATHS PELICHNUH 0 HaJIeKHOCTH
razonpoBo1oB. CTpyKTypHas cxema A
OLICHKU HAJISKHOCTH I'a301IPOBO/IOB.
Meroaunka pacuera HaIe)KHOCTH
Ta30IPOBOJIOB.

10

16

IIporuosupoBanue
HOKa3aTeel HaleKHOCTH

Knaccnduxarnus npenensHbIx
COCTOSIHUH IO THITaM KOHCTPYKTHBHBIX

11




KOHCTPYKIIMH ra30npoBoAoB  |3semeHToB. dopma kpurepuen
MPEENbHBIX COCTOSHU.
IlocnenoBarensHOCT
IIPOTHO3UPOBAHUS IOKa3aTeneh
HaJIeKHOCTH.

Hroro| 16 16 16 87 135

5.2 [lepeyeHb J1a60pPaTOPHBIX PadoT

Omnpenenenre U3MEHEHUS yCIOBHON BEPOATHOCTH OTKa3a B MOCTaBKE HEPTH

Pacuer n1ByXHUTOYHOrO niepexoja ¢ JIynuHrom. Pacuer nepexosia B CI0KHBIX
YCIIOBHSIX.

Omnpenenenre HaZEKHOCTU CBaiHOM onopsl. OripesiesieHne eHbI prucKa.

[TocTpoenue rpaduka BeposiTHOCTU aBapuid He(pTenpoBOIa BO BPEMEHH.

Brruncnenue BeposiTHOCTH 6€30TKa3HOW pabOThl CUCTEMBI COJEpKaIIeh
HapaJyIeIbHO COEAUHEHHBIE dJIEMEHTHI.

IIpoBeneHNE KAYECTBEHHOTO CPABHUTEIBHOIO aHAJIN3a HA/IE)KHOCTH
ra3onpoBoOja J10 ¥ NOCIE PEKOHCTPYKIIMH.

IIpoBeneHNE KAYECTBEHHOTO CPABHUTEIBHOTO aHAJIN3a ra30IIpoBOIa 10 U
MOCJIE YBEIUYEHHMSI POIMYCKHON CLIOCOOHOCTH.

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBHM ¢ y4eOHBIM ITAaHOM OCBOCHHE JHUCIMIUIMHBI HE
MpeayCcMaTpUBaET BBIMIOJHEHHWE KYpPCOBOTO MpoeKkTa (paOoThl) WIM KOHTPOJIBHOU
paboTHI.

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCIHUIIJIMHE

7.1. Onucanue moka3zaresjieili U KPUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBbIX 3TaNax UX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OIICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAHY.

Komue- Pe3yabTaThl 00y4eHus, Kputepun
XapaKTepu3yolue ATTecTOBaH He aTTecroBan
TeHINA c(hopMHPOBAHHOCTH KOMIETEHLHH OlICHUBAHHUH
TIK-12 3HaTh METOJI0JIOTHIO Tect Brimonmxenue padot| HeswimonHeHue
HCCIIEI0OBaHUS U OLEHKU B CPOK, paboT B CPOK,
HAJIe)KHOCTH IIPEYyCMOTPEHHBIN |IPENYCMOTPEHHBIN
ra30He(TEPOBOIOB U B paboumnx B paboumx
ra3oHe(TEXPaHMINII HA BCEX NIpOrpaMMax IporpaMmax
JTanax UxX JKU3HEHHOIO LUKJIA.
YMeTb UCoab30BaTh Pewenne crangapTHBIX Brmonaenne pador| Herbmonnenue
(pU3MKO-MaTEeMaTHYECKUH NIPaKTUYECKUX 3a]a4 B CPOK, pabor B cpok,
anmnapar AJis1 peleHus IPeIyCMOTPEHHBIN |TIpeTyCMOTPEHHBIN
PacuyeTHO-aHATUTHYECKUX B pabouunx B pabouux

3aJa4 UCCJICA0BaHUA U OLICHKHU nporpamMmmax IporpamMmmax




HAaJIeKHOCTH
ra3oHe(TenpoBoOB U
ra3oHe(TeXpaHWINII.

Brnazners npakTrueckumMu Pemenune npuxiagHeIx Brmmonnenue pador| Hesbinmonnenue
METOAAMHU PUMEHEHUS 3a[a4 B KOHKPETHOU B CPOK, paboT B CPOK,
(hM3UKO-MaTEeMaTHIECKOTO MIPEeIMETHOM 00IacTH IIPELYCMOTPEHHBIH |IPENYCMOTPEHHBIN
amrmapara sl peIeHus B paboumx B paboumx
pacueTHO-aHAIUTHYECKUX IIporpamMmax IIporpaMmax
3a/1a4 UCCIIEIOBAHUS U OLIEHKH

HaJIeKHOCTH

ra3oHe()TCPOBOJIOB U

ra3oHe(TeXpaHHIIHIIL.

TIK-11 3HaTb MeTo/IbI MIaHupoBanust |Tect Brmmonaenue pador| HebimonHeHue
IKCIEPUMEHTA JIs B CPOK, pabor B cpok,
OTpeieNIeHUs HaJIeKHOCTHU MPEeIyCMOTPEHHBIN |TIpeTyCMOTPEHHBIN
ra3oHe(TenpoBoOB U B pabouux B pabouux
ra3oHe(TexpaHHIHII, IporpaMmax IIporpaMMax
KPUTEPHUHU U TTOKa3aTeIN
HaJIe)KHOCTH OOBEKTOB.

YMers 00pabarTbiBaTh Pemenue crangapTHBIX Brimonnenne pador| HebimonneHue
pe3yabTaThl IKCIEPUMEHTOB, B |IPaKTUYECKUX 3a1a4 B CPOK, paboT B cpoK,
TOM 4YHCJIE C UCTOJIb30BAaHHEM MPeIyCMOTPEHHBIN |TIpeyCMOTPEHHBIN
MPUKIIAJHBIX IPOrPaMMHBIX B paboumnx B pabounx
IPOAYKTOB. IIporpamMMax IporpaMMmax
Bnagers MeTonamu ananusa u |Pemenne npukiaaHbIx Bemonnenue pabor| Hesbimonnenune
UHTEPIPETALUY PE3YIbTATOB [3a1a4 B KOHKPETHON B CPOK, paboT B cpoK,
skcrnepuMenToB. Criocobamu  |mpenMeTHOH o0nacTh MPeIyCMOTPEHHBIN |TIpeyCMOTPEHHBIN
MOCTPOCHHUS CTATUCTUIECKUX B pabouux B paboumx
MoJiesielt HaJeKHOCTH IporpamMMax IIporpaMmax
MarucTpPaIbHBIX

TpyOOTIIPOBOIOB O

pesynbratam o0paboTKu

ITaHHBIX 00 OTKa3ax.

IK-5 3ate  Meronsl  pemenus|Tect Brimonnenne pabor| Hebmonnenue
TEXHUYECKUX 3a/1a4 o B CPOK, paboT B CpoOK,
PEJOTBPAIICHUIO u HIPeJyCMOTPEHHBIN |TIPeyCMOTPEHHBIN
JUKBUJAUUN OCJIOKHEHUH U B pabounx B paboumnx
aBapUiHBIX CHUTyallUd TIpU IIporpamMmax IIporpaMmax
CTPOUTEINIBCTBE, peMOHTe,

PEKOHCTPYKIIMU u

BOCCTaHOBJICHUU

ra3oHe(TerpPOBOIOB u

razoHe()TeXpaHINIIL.

YMeTb ucnosab3oBaTh METOAb! |Penienue ctannapTHbIX Brimonnenne pabor| Hebimonnenue

TIOBBIIICHUS HA/ICKHOCTH MIPAKTUIECKUX 3a/1a9 B CPOK, paboT B CPOK,

ra30He(TEPOBOIOB U IIPEYyCMOTPEHHBIN |IPENYCMOTPEHHBIN

ra3oHe(TeXPaHUINIIL. B paboumnx B paboumx
IIporpamMmax IIpoTrpamMmMax

Bnaners MmeTomamu Pemienuie npukiiaiHbIX Brimonuenue padot| HeswimosiHeHue

MIPOEKTHPOBAHUS TEXHUIECKHUX [3a/1a4 B KOHKPETHOM B CPOK, paboT B CPOK,

3JIEMEHTOB, NOBBIIIAIOLINX TIpeAMETHOH 00nacTi IPeJyCMOTPEHHBIN |TIpeyCMOTPEHHBIN

MOBBIIIEHHS] HA/IEKHOCTb B paboumnx B paboumnx

ra3oHe(TenpoBOOB IIporpamMmax IIporpaMmax

ra3oHe(TeXpaHHIIHIIL.

[K-10 3Hatb MeTob ceprudukanun Tect Brmmonnenue pador| Hesbimonnenue
TEXHUYECKUX CPEJCTB, CUCTEM, B CPOK, pabor B cpoK,
MPOLIECCOB U 000PYJOBaHHUS IPeJyCMOTPEHHBIN |TIpeyCMOTPEHHBIN
ra3oHe()TenpoBOOB U B paboumnx B paboumnx
ra3oHe()TeXpaHHUIIHIIL. ITporpamMmMax IIporpamMmax
YMeThb BBINOIHATH Pemenue crannapTHbIX Brmmonnenue pador| Hesbinmonnenue
MEPONPUATHA 110 KOHTPOIIO  |IPaKTUYECKUX 3a1a4 B CPOK, paboT B CPOK,
Ka4eCTBa DJIEMEHTOB PESYCMOTPEHHBIN |ITPeyCMOTPEHHBIN




ra30He(TETPOBOIOB H
ra3oHe(TeXpaHWINII.

YIIpaBJICHUS HAJIGHKHOCTBIO
3JIEMEHTOB ¥ 000pyIOBaHUS

3a/1a4 B KOHKPETHOM

MIPEeIMETHOM 00IacTH

ra3oHe(TenpoBoOB U B pabouunx B paboumnx
ra3oHe()TeXpaHHUJIMIL Ha BCEX porpammax nporpammax
dTarax MX )KU3HEHHOI'O IUKJIA.

Bnanets meTogamu Pemenne npukiaHbIx Brmmonnenue pador| Hesbinmonnenue

B CPOK, paboT B CpOK,
IIPELYCMOTPEHHBIH |IPENYCMOTPEHHBIN
B paboumx B paboumx
TIporpaMmmax porpamMmax

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJISl 3HAHUM OLIEHWBAIOTCA B 6 ceMecTpe
JUTsl 09HOM (hOpMBI 00yUeHUS, 8 ceMecTpe Il OYHO-3a09HOM POPMBI OOYICHHS TIO
4eThIPEeXOAJIBHON CUCTEME:

«COTIIUYHO»,
«XOpOoLIO»,

«KYOOBJICTBOPHUTCIIBHO»
«CHCYAOBJICTBOPHUTCIILHO)).

K Pe3yabTaThl 00y4yeHus, K
OMIIC- XapaKkTepHu3yoliue UTECPpUN
Temust c q)f v pI:)B ayHH':m OIIE[!)HI/IB::HHH OTtimyHO Xopomo Ynosu. Heynosu.
KOMIIeTCHIUH
I1K-12 3HaTh METO 00T HIO Tect Brimonnenue | Beimonnenue | Beimonnenue B Tecte
HUCCIIEIOBAHUS U OLIEHKHA tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | meHee 70%
HaJE)KHOCTH 100% 90% 80% TIPaBUIBHBIX
ra30He(TEIIPOBOIOB H OTBETOB
ra3oHe(pTEXpaHWINII Ha
BCEX ATalax ux
JKU3HEHHOTO IUKJIA.
YMeThb UCIOJIL30BATh Pemenue 3agaun [ponemonctp| [Iponemonctp | 3amauu He
(u3NKO-MaTEeMaTHIECKUH (CTaHAAPTHBIX | PEIICHEI B HpOBaH HpOBaH peTIeHBI
amnmapart JJIsl peleHUs MPAKTHUECKUX MTOJTHOM BEpHBIN X0J] | BEpHBIN X0
pacyeTHO-aHATUTHUECKUX |3a1a4 o0beMe 1 penieHus peuieHus B
3a7a4 UCCIICIOBAHUS U MOJIy4eHbl | BCeX, HO HE | OONBIIUHCTBE
OIICHKH HaJICKHOCTH BEpHbBIE MOJTy4eH 3a7a4
ra3oHe(TEPOBOIOB U OTBETHl  |BEPHBII OTBET
ra3oHe(pTeXpaHHUITHIIL. BO BCEX
3aJauax
Buagets npakrtuueckumu |Pemenue 3amaun  |IIpomemonctp| IIponemonctp | 3amauu He
METOJaMH IPUMECHEHUST  |PUKJIIaTHBIX pEIIeHBI B HpOBaH HpOBaH peIIeHBI
(U3NKO-MaTEeMaTHIECKOTO [3a/1a4 B IIOJIHOM BEPHBIA X07 | BEpHBIN X0
ammapara sl pemieHusT  |KOHKPETHOM o0BeMe U pemeHus peIIeHS B
pacYeTHO-aHANUTHYCCKUX [[IPEIMETHOM MONYYCHBl | BceX, HO He | OOJIBIIMHCTBE
3a/1a4 MCCIIeI0BaHUs U obnacTu BEpHbIE MOJIy4€eH 3a7a4
OIICHKH HaJICKHOCTH OTBETHl  |BEPHBIN OTBET
ra3oHeQTEPOBOIOB 1 BO BCEX
ra3oHeTeXPaHIIIUIII. 3a1a9ax
TIK-11 3HaTh METOIbI Tect Brimmonnenue | Bemonnenue | Beimonnenue B Tecte
TUTAHUPOBAHHUS tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
9KCIIEPUMEHTA ISt 100% 90% 80% MPaBUIIBHBIX
onpesieNieHus] HaJIeKHOCTH OTBETOB
ra3oHe(TEIPOBOIOB
ra3oHe(pTeXpaHUIIUIII,
KPUTEPHH U TI0KA3aTeIIN
HaJIe)KHOCTU O0OBEKTOB.
YMeTb 00pabaTsBaTh Pemenne 3agaun  |IIpomemonctp| IIponemonctp | 3agauu He
pe3ynbTaThl CTaHJApPTHBIX | peEIICHBI B HUpOBaH HpOBaH peIIeHBI
9KCIIEPUMEHTOB, B TOM MPaKTUYECKHUX TTOJTHOM BEpHBIN X0 | BEpHBIN X0
YHUCJIE C UCTIOJB30BaHUEM [3a7a4 o0beMe U penieHus pelieHus B
MIPUKIIATHBIX MOJYYCHBI | BCeX, HO He | OOJIBIIMHCTBE
MIPOTPAMMHBIX TIPOAYKTOB. BEpHBIE TIOJTY4eH 3a7a4
OTBETHl  |BEpHBIIl OTBET




BO BCEX

3a/a4ax
Bnaners metonamu Pemenne 3amaun  |IIponemonctp| I[Ipoaemonctp | 3amauu He
aHaJIM3a U UHTEPIIPETALNHU [IPUKIIaIHBIX pelIeHbI B HUPOBaH UpOBaH pelieHbl
pe3ynbTaToB 33134 B TIOJIHOM BEpHBIN X0 | BEpHBIN X014
3KCIIEPUMEHTOB. KOHKpETHOU obreme u pelieHus pelieHus B
Criocobamu TOCTPOCHHST  (IpeIMeTHO MOJYYEeHBl | BceX, HO He | OOJBIIMHCTBE
CTaTUCTUYECCKHUX MOJETCH (obmactu BEpHbIE NOJIy4EH 3ama4y
HAJEKHOCTH OTBETHl  |BEPHBII OTBET
MarucTpaiabHbIX BO BCEX
TpyOONPOBOIOB MO 3aagax
pe3yibTatamM 00padoTKu
JIAHHBIX 00 OTKa3ax.

TIK-5 3Hate MeTonsl pemeHus |Tect Brinmonnenue | Beinmonnenue | BeinojiHeHHe B Tecte
TEXHUYECKUX 3a7a4y [0 tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
MIPEeIOTBPALLEHUIO u 100% 90% 80% MIPaBUJIbHBIX
JIMKBUJIALIUU OCJIOKHEHUH OTBETOB
A aBapUilHBIX CHUTyalUH
pu CTPOUTENBCTBE,

PEMOHTE, PEKOHCTPYKLHUHU
u BOCCTaHOBJICHUH
ra30HE(PTEIIPOBOIOB u
ra3oHeTeXPaHIITUIIL
YMeTh UCII0JIBL30BATh Pemenue 3agaun [Iponemonctp| [Iponemonctp | 3amauu He
METO/1bI TOBBIILIEHUS CTaHJApPTHBIX | pELICHbI B HpOBaH HUpOBaH peLIeHbI
HaJIeKHOCTH MPAKTHYECKHUX MOJTHOM BEpHBIN X0J] | BEpHBIH X0
ra3oHe(TEPOBOIOB U 3a/1a4 obbveme u penieHus peuieHus B
ra3oHe(pTeXPaHHUITHIIL MOJYYCHBI | BCeX, HO HE | OOJIBIIMHCTBE
BEpHBIE MOJTyYeH 3a1a4
OTBETHl  |BEPHBII OTBET

BO BCEX

3a/1a4ax
Bnaners MeTomamu Pemmenue 3amaun  |IIpomemonctp| IIponemonctp | 3amauu He
MIPOEKTUPOBAHUS MPUKIIaTHBIX peLIeHbI B HUpOBaH HUpOBaH peLieHbl
TEXHUUYECKHX 3JIEMEHTOB, |3aJa4 B MOJIHOM BEpHBIN X0 | BEpHBIN XO1
MOBBIIIAIOLINX KOHKpETHOU o0BeMe u pelieHus pelieHus B
[OBBILIEHUS HAJIEKHOCTh (IpeaMeTHON MONYYCHBl | BCeX, HO He | OOJIBIIMHCTBE
ra30He(TEIIPOBOIOB H obxact BEpHbIE MOJIy4€eH 3a1a4y
ra3oHe(pTeXPaHIITHUIIL OTBETBl  |BEPHBII OTBET

BO BCEX

3aadax

I1K-10 3HaTh METOIbI Tect Brinonnenue| Bemmonnenue | Boinonnenue B tecte
cepTud UK tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
TEXHUYECKHUX CPEJICTB, 100% 90% 80% MIPaBUIBHBIX
CHCTEM, MPOIIECCOB H OTBETOB
000pynOBaHUS
ra3oHe(TEIIPOBOIOB H
ra3oHe(pTeXPaHIIIUIIL
YMETb BBINOJIHATH Pemenne 3agaun  |IIpomemonctp| IIponemonctp | 3agauu He
MEPOIPUATHS 110 CTaHJApPTHBIX | pELICHbI B HpOBaH HUpOBaH pelieHbl
KOHTPOJIIO KauecTBa MPaKTUYECKUX | IOJHOM BEpHBIN X0 | BEpHBIN XO1
3JIEMEHTOB 3a1a4 o0BeMe u pelieHus pelieHus B
ra3oHe(TEIPOBOIOB H MONYYCHBI | BCeX, HO He | OOJIBIIMHCTBE
ra3oHe(pTeXpaHWIUII Ha BEpHbIE MOJIy4€eH 3a1a4y
BCEX dTanax ux OTBETHl  |BEPHBIN OTBET
YKU3HEHHOTO ITHUKJIA. BO BCEX

3a/1a9ax
Buagets MmeTonamu Pewenue 3amaun  |IIpomemonctp| IIponemonctp | 3amaum He
YIIPaBJICHUS MIPUKJIaJHBIX peLIeHbI B HUpOBaH HUpOBaH peLieHbl
HAJEKHOCTBIO 3JIEMEHTOB [3a7au B TIOJIHOM BEpHBIN X0 | BEpHBIN XOx
1 000pynOBaHuUs KOHKPETHOU obbeMe u penieHus penieHus B
ra30He(TEIIPOBOIOB H IIPEIMETHOMN MOJY4EeHBl | BceX, HO He | OOJBIIMHCTBE




ra3oHe()TexXpaHuIIHUIIL obnmacTi BEPHBIE MOJTy4YeH 3ama4
OTBETHI  |BEpHBI OTBET
BO BCEX
3aayax

7.2 IlpumepHblii mnepedyeHb OLEHOYHBLIX CpeACTB (THMOBBIE
KOHTPOJIbHBbIE 3aJaHUsI WJIM MHbIE MaTepHaibl, HEOOXOAUMBbIE IJIsl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevyeHb 3aJaHUM )1 MOATOTOBKHU K TECTHPOBAHUIO

1. Kakoe u3 yTBepXkJeHUU OTHOCUTEIHLHO T€HEpPalbHOW W BBIOOPOUYHOM
COBOKYITHOCTEH SIBJISICTCS BEPHBIM?

. A. BBIOOpOYHast COBOKYITHOCTb — YaCTh I'€HEPAIbHOMN

. B. renepanbHas COBOKYIHOCTh — 4YaCTh BEHIOOPOYHON

. C. BpIOOpOYHAas ¥ reHepaibHasi COBOKYITHOCTH PaBHBI 110 YHCIEHHOCTH
. D. nmpaBWIBHBIA OTBET OTCYTCTBYET

2. CyMMa 4acTOT MpU3HAKA PaBHA!

. A. 00beMy BBIOOpKHU N

. B. cpennemy apupMeTnueckoMy 3Ha4YE€HUN TPU3HAKa

. C. Hymo

. D. eqununne

Jlomanas, OTpE3KHU KOTOpPOH COCJIUHSIOT TOYKHU c

xoopauHaTamu (Xi,ni)(Xi,ni), rae XiXi— 3HaYCHWE BapHAIMOHHOTO psijia, NiNi—
4acToTa, — 3TO:

. A. rucrorpamma

. B. smnupuyeckas GpyHKIUS pacnpeneaeHus

. C. monurox

. D. kymynsrta

4. Kakue 13 clieqyronx yTBEPKICHUN SIBIISIFOTCS BEPHBIMU?

. A. BEIOOpOUYHOE CpeJIHEE SBIIAECTCS MHTEPBAIBbHOM OLIEHKOM

MaTeMatuyeckoro oxxuaanus M(X), a BbBIOOpoyHast AUCHIEPCHsI — UHTEPBAIbHOM
ouieHkoi nucnepcuun D(X)

. B. BEIOOpOYHOE CpeiHee SIBISIETCS TOUSYHOU OIIEHKOM
MateMatuyeckoro oxkunanus M(X), a BBIOOpoYHast AUCTIEPCUSI - UHTEPBAILHOM
otierkoi nucnepcuu D(X)

. C. BBIOOPOYHOE CpeAHEe SABIISICTCS TOUCUHOM OIEHKOM
MaTeMatudeckoro oxuganus M(X), a BBIOOpOYHasi TUCTIEPCHS - TOUYCUHOMN OIEHKON
mucrepcun D(X)

. D. BeiOOpOoUHOE CpeHee SBISETCS MHTEPBATBLHOM OIEHKON
MaTeMatuyeckoro oxxunanus M(X), a BBIOOpoUYHasi AUCHEpCUst — TOUEUHOM
otienkoi nucnepcun D(X)

5. YrouHeHHas BBIOOpPOYHAs mucnepcus S2S2 ciyqaitHon
BenurHbl XX 001a4a€T CIeAYIOIMMU CBOMCTBAMU:

. A. ABISIETCA CMEMIEHHON OLICHKOW JUCIIEPCUH CIIy4allHOM BETMYUHBI
X

. B. sABnseTca HECMEIEHHON OLEHKOW TUCTIEPCUM CITyYalHOU

BEJIMYUHBI X
. C. sBisieTCA CMEILIEHHOM OLIEHKOM CpeIHEKBAIPATUYECKOTO



OTKJIOHEHUS CIIy4alHOU BEIUYMHBI X

. D. sBnsieTcs HECMEIEHHOM OLIEHKOM CpeHEKBaIPATUHYECKOTO
OTKJIOHEHMS CIIYYaHOW BEJIIMYUHBI X

6. ITo BBIOOpKE o6bema N=10n=10 noxyuena BBIOOpOYHAas
nucrepeust D+=90D*=90. Torna yTOUHECHHAs BBIOOpOYHAs
nucnepcus S2S2 paBHa

. A. 100

. B. 80

. C.90

. D.81

7. OueHka a*a* nmapaMmerpa aa Ha3bIBAeTCsl HECMEIIEHHOM, eCIu:

. A. OHa HE 3aBUCHUT OT 00beMa UCTIBITAHUN

. B. ona mpuGmmkaeTcs K OIIEHHBAEMOMY TTapaMeTpy MPH YBEIIMUEHUN
o0beMa UCTIBITAaHUN

. C. BemmonHsieTcs ycioBue M(ax)=aM(ax)=a

. D. oHa UMeeT HaUMEHBIIIYI0 BO3MOXKHYIO JTUCTIEPCHIO

8. [Ipu yBenuueHun oObeMa BBHIOOPKM N U OJAHOM U TOM K€ YPOBHE
3HAYMMOCTH aa, IUPUHA JOBEPUTEITHLHOTO UHTEPBaIa

. A. MOXXET KaK YMEHBIIUTHCA, TaK U YBEJIUIUTHCS
. B. ymenspiiaercs

. C. He u3MeHsercs

. D. yBennuuBaercs

9. MoxeT i HEW3BECTHas AUCIEPCHUSl CIyYallHON BEIMYUHBI BBINTH 3a
I'PAHULBI, YCTAHOBJIIEHHBIE IPU INOCTPOCHHHM €€ JOBEPUTEIBHOIO0 HHTEPBAja C
JIOBEPUTEIBHON BEPOSTHOCTHIO YY?

. A. MOXET € BEpOATHOCTBIO 1—yl—y

. B. MOXkeT ¢ BEpOSITHOCTBIO Yy

. C. MOXeT TOJIBKO B TOM CJIy4dae, €ClId UCCIIeIOBATEIh OITNOCS B
pacuerax

. D. He MmoxkeT

10. CratucTuueckoii rTMII0Te301 Ha3bIBAIOT:

. A. IpeAN0I0)KEHNUE OTHOCUTEIBHO CTATUCTUUECKOTO KPUTEPUS

. B. mpenmnosnoxeHre OTHOCUTEIBHO TapaMEeTPOB MJIM BHJIa 3aKOHA
pacrpeneneHus reHepaibHONM COBOKYITHOCTH

. C. npeamnonoKeHre OTHOCUTEIIBHO 00beMa reHepabHOM
COBOKYITHOCTH

. D. mpeamnosioxeHne OTHOCUTEIIBHO 00beMa BIOOPOYHOM
COBOKYITHOCTH

7.2.2 TlpuMepHbIii IepedeHb 3aJaHul JJI PEIICeHUs CTaHAAPTHBIX 3a/1a4
1. ITpu mpoBepKe CTATUCTUIECKOM TUIIOTE3bI, ONTHOKA TIEPBOTO poja - 3TO:

. A. IpUHATHE HYJEBOM TMIOTE3bI, KOTOPas B 1EHCTBUTEIBHOCTH
ABJISICTCS. HCBEPHOU
. B. OTKJIOHEHME aNbTEPHATUBHOM TMIIOTE3BI, KOTOPas B

JIEVUCTBUTEIBLHOCTH SIBJIIETCA BEPHOU



. C. npuHsATHE aIbTEPHATUBHON TUIIOTE3bI, KOTOpas B
JNEHUCTBUTEIILHOCTH SIBJISIETCS. HEBEPHOU

. D. oTKJIIOHEHHE HYJIEBOW TMIIOTE3bI, KOTOPAs B AEUCTBUTEIBHOCTH
SBJIETCS] BEPHOM

2. MOUIHOCTh KPUTEPUS — ITO:

. A. BEpOSITHOCTb HE JJOMYCTUTH OMIMOKY BTOPOTO poja

. B. BeposiTHOCTH 1ONMYCTUTH OLIUOKY BTOPOTO poja

. C. BEpOSITHOCTh OTBEPIHYTh HYJIEBYIO TMIIOTE3Y, KOT/1a OHA HEBEPHA
. D. BEpOSITHOCTh OTBEPTHYThH HYJIEBYIO TMIIOTE3Y, KOTJ]a OHA BEpHA

3. Kakve w3 Ha3BaHHBIX pacCIpeAelICHUN HCIIONB3YIOTCS TPHU IPOBEPKE
TUIIOTE3bl O YMCIIOBOM 3HAYCHUN MATEMATHYECKOTO OKUAAHUS NIPU HEU3BECTHOM

JIUCIIEpCHn?

. A. pactipenenenue CTproIeHTa

. B. pacnipenenenue @umepa

. C. HOpMaJIbHOE pacupeeieHue

. D. pacnpenenenue Xu-KkBajapaT

4. Yto mipeacTaBisieT co00i Kputuueckasi 001acTh?

. A. Bce BO3MOKHBIEC 3HAUEHUS KPUTEPUS, IPU KOTOPBIX IPUHUMAETCS
HyJIeBas TUIIOTE3a

. B. Bce BO3MOKHBIE 3HaUEHUSI KPUTEPUS, IPU KOTOPBIX HE MOXKET OBITh
NPUHATA HU HyJIeBas, HA aJbTepHATUBHAS TUIIOTE3a

. C. Bce BOBMOXKHBIE 3HAUCHUS KPUTEPHS, PH KOTOPHIX €CTh OCHOBAHNE
IPUHATH aJTbTEPHATUBHYIO TUTIOTE3Y

. D. HeT npaBWIBHOTO OTBETA

5. /lnss 4Wero mpu MNpPOBEpKE THUMOTE3bl O PABEHCTBE CPEIHUX JIBYX
COBOKYITHOCTEH JTOJKHA OBITh MPOBE/IEHA BCIIOMOTaTeNIbHas Ipoiieaypa’?

. A. 9TOOBI YCTAaHOBUTH, PaBHBI JTU O0BEMBI BLIOOPOK

. B. 94TOOBI YyCTaHOBUTH, paBHBI JIU AUCIIEPCUU B T€HEPATIbHBIX
COBOKYITHOCTSIX

. C. 4TOOBI YCTAaHOBUTH, PaBHBI JIM 00BHEMBI BLIOOPOK U PaBHBI JIU
JUCTIEPCUH B T€HEPATIbHBIX COBOKYITHOCTSIX

. D. HeT npaBUJIBHOTO OTBETA

7.2.3 IlpumepHbIii IepedeHb 3aJaHui I PEIICHUS TPUKIAIHBIX 33729

3anayva. [lpurounas BeHTHIALMS MPEACTABISET COOOM CIOKHYIO TEXHUUYECKYIO CUCTEMY,
KOTOPYIO HEOOXOJIMMO OIIEHUTh C TOUKH 3pEeHUs Haae)KkHOCTH. CHUCTeMa NPUTOYHON BEHTUIISLIUN
COJIEPIKUT:

a) BeHTWISILIMOHHYIO KaMepy, B KOTOPOI uMeeTcst 3a00pHOe YCTPOHCTBO, 3aKPBITOE CETKOM
WM JKaJTI031 BO M30€KaHUE MONagaHusl )KUBOTHBIX U JIHCTBBI;

B) Kasiopudep, NpeACTaBIIomuUi co00i TeII00OMEHHUK, IO AIIOMUHUEBBIM TpyOKaM
KOTOpPOTO MPOTEKAET BOJa, Harperas no temmeparypsl 70—100 rpamycoB, Temio nepenaercs B
Bo31yX. Kanopudep coenunsiercss ¢ BeHTHIATOPOM 3JIACTUYHON MY(TOH;

I') BEHTUWIATOP, COAEpKaIIUi KOpIyc, paboyee KoJIeco C JIoMmaTKaMH JIjIsl T0JJauu BO3TyXa
B BO3/IyXOBOJl U 3JIEKTPOJBHUTATENIb, COCAMHEHHBIH C BEHTHJIATOPOM My(droil. [lnga maHHOM
BEHTWIAIIMOHHON CHCTEMBl BBIOpaH ILEHTPOOEKHBIM BeHTWsITOp Tuma BI[ 14 — 46 — 2.5,
HCIOJHEHHE 1;

J1) CHUCTEMY YIIpaBJIE€HHUsS, B COCTaBe KOTOPOW MMEIOTCS: BBOJHOW aBTOMAT, MarHUTHBIN
MycKaTelb, TEIJIOBOE pelie, KHOMKHU YIPABICHUS U TI0KapHOE pedie;



0) mumbep, 3aUIIaoni Kanopudep oT 3aMOpaKUBaHUSI.

Cucrema BEHTWISILIMM UMEET BO3MOXHOCTh aBTOMaTHYECKOTO OTKIIIOYEHUSI TIPU TOMOIIU
II0’KapHOI0 pelie B clyyae BO3HUKHOBEHUs Iokapa. Ha moskapHoe peie nopaercs KoMaHia OT
JATYMKOB MOXKAPHOM CUTHANIM3ALINY, U PeJie Pa3MbIKaeT KOHTAKThI BBOJIHOTO aBTOMATa.

Cna0ObIM 3BEHOM B CUCTEME BEHTWIIALIUHU SIBJISIETCS] MATHUTHBIN ITyCKaTEIb.

BeposTHOCTh 0TKa3a pabOThI CUCTEMBI BEHTHIIALMH onipezaesercs B Teuenue t = 10 000 u
B CBA3M C TE€M, 4YTO IEPUOJ IKCILTyaTallud TEXHOJIOrM4ecKoi ycraHoBKM coctasisgeT 10 000 u,
MOCJIE Yero YCTAaHOBKY OCTAHABIMBAIOT HA KaIUTAJIbHBIN PEMOHT.

Pewenue:

CoracHO TeXHUYECKOW TJOKYMEHTAIlM1, HapaOoTKa Ha 0TKa3 BeHTwisaTtopa BII 14 — 46 —
2.5 cocrasnsier 7= 20 000 u.

BepositHocTs  Oe30Tka3HOW  pabOTBl B NEpUOA  HOPMaJbHOW  JKCIUTyaTallUH
paccuMThIBaeTCs Mo popmyIie

P(t =e'“;

BepOATHOCTH oTKaza Q(t) = 1 — P(t).

B mepBylo ouepenp OLEHUBAETCS, KaK 3aBHCUT PaOOTOCIIOCOOHOCTH CHUCTEMBI OT
cocTosHus 37eMeHToB. IIpuHuMmaercs, uyto cucrema paboTocrnocoOHa, €ciid UCIpaBHBI BCE €€
aneMeHThl. CucreMa oTKa3ala, €Clid IPOU30IIEs XOTs Obl OJJUH OTKa3.

IlepeueHp OTKa30B CUCTEMbI BEHTUJISLUU:

1) KopoTKO€E 3aMbIKaHHE Ha KOPITYC;

2) 0TKa3 MOAUIMITHUKA 3JICKTPOIBUraTes;

3) HapyllIeHHUE U30JISALIUU CTATOPA;

4) HapyleHHe U30JIALUH IKOPS;

5) oTKa3 BBOJAHOI'O aBTOMATA;

6) 0TKa3 MarHUTHOT'O MTyCKaTeIs;

7) 0TKa3 TETUIOBOTO PEIE;

8) 0TKa3 MoXkapHOTO pere;

9) nmoBpexaeHue Kades;

10) oTKa3 KHOIIKU yIIPaBICHMUS;

11) oTka3 curHaJIbHOM JIaMIIbL;

12) otka3 MyQThI;

13) oTka3 BeHTUIIATOpA.

Omnpenensiercss BEpoATHOCTh 0€30TKa3HOM paboThl cucTeMbl BeHTU MM 1pH t = 10 000 .
B tabs. 1 mpuBeaeHbl 3HaU€HNS HHTEHCUBHOCTEN OTKA30B.

Tab6muna 1

VHTEHCMBHOCTD OTKA30B 3JIEMEHTOB CUCTEMbI BEHTUIISIIIUU

ITozuuus | HamMmeHoBHME OTKa3a }{II;T,?HCHBHOCTL OTKas0B
,

1 KopoTkoe 3aMbikaHie Ha KOPITYC 0,38 - 10°°

2 OTka3 NOAIMITHAKA 3JIEKTPOJBUTATEIS 5-10°

3 Hapymienne n3omsmuu cratopa 1,5-10°

4 Hapyienue uzossauuu skopst 22-10°

5 OTKa3 BBOIHOT'O aBTOMAaTa 1,1 - 10°°

6 OTKa3 MarHUTHOIO ITycKaTes 38-10°

7 OTka3 TeniIoBoro peine 1,6 - 10°




8 OTKka3 mo>kapHoro pere 1,6 -10°
9 [ToBpexnenue kademst 1,0 - 10°°
10 OTKa3 KHOIIKU yIIpaBICHUS 2,8-10°
11 OTKa3 CUrHAJbHOM JIaMIIbI 4,0 - 10°
12 OTtka3 My Tl BEHTHIISITOPA 2,5-10°
13 Otka3 BeHTUIsATOpa 228107

OHpeHCHHCTCH BEPOATHOCTDH 0€e30TKa3HOM! pa6OTI>I 3JICMCHTOB CHUCTEMbI BEHTHWJISIIIUN JIA
nepuosa padots t = 10 000 u:
1. HET KOPOTKOI'O 3aMbIKaAHUS Ha KOPITYC:
P@t)=e
A=038-10 °u?
P(1) = e %% =0,996;

2. HeT OTKa3a IMOIMINITHHKA!
A=5-10°q",
P(2)=¢%=0,95;

3. HET HapyLIEHUs U30JIALUU CTaTopa:

A=1,5-10 4,
P(3)=¢ %% =0,985;

4, HET HaPYIICHUS U30JISIIHUN STKOPSI:
2=22-10°q",
P(4)=¢%%%2=0,978;

5. HET O0TKa3a BBOJHOI'O aBTOMATa:
A=1,1-10°%q",
P(5)=¢'=0,989;

6. HET 0TKa3a MarHUTHOTO MyCKAaTEIs:
2=38-10°q",
P(6) = ¢ %% =0,963;

1. HET 0TKa3a TEIIOBOTO Pelie:
2=1,6-10°%q",
P(7)=¢1%=0,984;

8. HET O0TKa3a IMOKapHOTo pele:
2=1,6-10°q",
P(8) = ¢ %% =0,984;

9. HET MOBPEXJIeHUs Kabes:
A=1-10°q",
P9)=¢ %"=0,99;

10. HET OTKa3a KHOIIKY YIPaBJIECHUS:
2=28-10°q",
P(10) = ¢ %98 =0,972;

11. HET 0TKa3a CUTHAJIbLHOM JIAaMIIbI:
A=4-10°4",
P(11)=¢ °%=0,96;

12. HET 0TKa3a My(Thl BEHTUJIATOPA:
2=25-10°q",
P(12) = ¢ %9%=0,975;

13. HET BBIXOJIa U3 CTPOSI BEHTHIISITOPA!

A=228-10°q",
P(13) = ¢ %0928 = 0 977.




7.2.4 TlpuMepHBbIlii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 IllpumepHbIii NepedyeHb 3aaHUi AJ1s1 pellieHUus1 NPUKJIATHBIX 327124
1. Dtansl GopMUpOBAHMS U PEHICHUS TTPOOJIEMBbl HAJEKHOCTH.

2. OOBEeKTHI aHaAJIM3a HAIE)KHOCTH.

3. CocrosiHusA, XapaKTepU3YIOIIHUE HAJEKHOCTh CHUCTEMbl MaruCTpPajJbHBIX

He(TEIPOBOIOB.

4. CoObITUSI, XapaKTepU3yoIue HAACKHOCTh CHUCTEMbl MaruCTPaIbHBIX
He(TEIPOBOIOB.

5. @akTophl, TMPUBOASIIME K OTKazaM paboTOCHOCOOHOCTH U
(YyHKIHOHUPOBAHMUS.

6. Krnaccudukarmuss 3amay = oOECIEUEHMsS]  HAJIEKHOCTH  CHUCTEMBI
MarucTpajbHbIX HEPTETPOBOIOB.

7. XapakTepuCTHKa MOBPEKIECHUN HEPTEIPOBOIOB, (POPMUPYIOMIUX MOTOK
OTKa30B 3JIEMEHTOB CHCTEMBI.

8. Monenu pacuera HaJe)KHOCTU HedTernepeKaunBarOIMX CTaHIIUMN.

9. Y4eT HaJIe)KHOCTH CUCTEMBI AJIEKTPOCHAOKEHUS U YCTPOIMCTB aBTOMATUKH
HIIC.

10.  Omnpenenenne  HagexHoctu HIIC ¢ yderoMm  mnpoBeneHus
NPOPHIAKTUYECKUX PEMOHTOB.

11. Pacuer HafaeKHOCTH MEPETOHA.

12. IToTepu mpomycKHOM CIIOCOOHOCTH TPyOOMIPOBO/Ia MPHU €ro OTKa3aXx.

13. Pe3epBupoBaHue TUHENHON YaCTH HA MIEPEXOaX.

14. DOd¢dexTUBHOCT,  MOBBIIEHUS  HAJEKHOCTH  TPyOOINpPOBOJIOB
pesepBupoBanuem arperatoB HIIC.

15. MeToabl ONTUMATBHOTO CEKITMOHUPOBAHUS TPYOOIIPOBOIOB.

16. TloBbllleHHE HAIEKHOCTH CHCTEMBbI TPYyOONpPOBOJIOB YCTPOWCTBOM
NEPEMbIUEK, YUET HEONPEAEIEHHOCTH IPU MPOSKTUPOBAHUU HE(PTEIPOBOIOB.

17. BwiOop pelieHud Npu MNPOEKTUPOBAHUU HEPTEIPOBOJOB C YUETOM
CIIy4ailHBIX OTKJIOHEHUW YpOBHEU MOOBIYM HEPTH.

18. Bompocsl onepaTUBHOrO YIPAaBICHUS CHUCTEMOM MAarucTpalibHbIX
He(TEPOBOIOB.

19. Kputepun ontumMu3anuy onepaTUBHOTO YIIPABIICHHUS.

20. Mopenu onTUMH3alMK OMNEPATUBHOTO YIPABIEHUS MO KPUTEPHUIO
HAJIC)KHOCTH.

21. Mojenu onepaTMBHOrO YOpaBJICHHUS 3amacaMyd HEPTH U CBOOOIHOM
€MKOCTH B Pe3€pBYapHbIX MapKax.

22. Mogenu crabunu3al pPEeXUMOB B IPOIECCE  OMEPATUBHOIO
yIpaBJICHHUSI.

23. TlpubnwkeHHbIE METOIbI PEIICHUs 3a7a4d JIOKAJTW3AINN W3MCHCHHM
PEXUMOB B CETH.

24. Jlokanu3aluu OTKa3a € YYETOM TEPPHUTOPHAIBHO-INPOU3BOICTBEHHON
UEepapXuu CUCTEMBI.

25. AHanu3 CTpyKTypbl pe3€pBYapHbIX NAPKOB U YPOBHEW UCIIOIB30BAHUS UX



buznyeckoro oobrema.

26. CtpyKTypa 3anacoB HE)TH B pe3EPBYapPHBIX MapKaXx.

27. Onrtumuzanusi  pe3epBOB  MPOU3BOJCTBEHHOM  MOIIHOCTH  IpHU
IUTAaHUPOBAHUU PA3BUTHS CETH HEPTEIPOBOIOB.

28. Mogenb uCHONb30BaHUS MPOU3BOJCTBEHHONM MOITHOCTU OCHOBHBIX
TEXHOJIOTUYECKNX 00BEKTOB CETH HE(PTEPOBOIOB.

29. Mopens  onTuUMHM3alMKd  pa3MEUIEHUST M HCIOJIb30BaHUS
MIPOU3BOJICTBEHHOW MOIIMHOCTH OCHOBHBIX TEXHOJOTHUECKHX OOBEKTOB CETH
He(PTEPOBOIOB.

30. BeposTHOCTH 0€30TKAa3HOCTH Ta30MPOBOAA B 3aBUCUMOCTH OT CpPOKa
AKCIUTyaTaluu.

31. MaTremaTnyeckas 3aBUCUMOCTb IMOTOKA OTKA3a.

32. OyHKIUA HAJIE)KHOCTH ra30MpoBOJA.

33. OneHka I0ATr0BEYHOCTH ra30IpoOBO/IA.

34. Craructuyeckue JaHHbIE O HAJACKHOCTH U  0€30MacHOCTU
MarucTpajbHbIX TPYyOOIPOBOIOB.

35. @akTophbl, BAUSAIONIME HA OTKA3 Ta30IPOBOJA.

36. KoHuenuus KOHCTPYKTUBHOM HAJEKHOCTH ra30IPOBOJIOB.

37. OCHOBHBIE MTOJIOKEHHUSI.

38. AJTOpUTM NPHUHATHUSA PELIEHUNA O HAJIEKHOCTH Tra30IPOBOOB.

39. CTtpykTypHas cxema JJisl OLIEHKU HaJIeKHOCTH Ta30MpOBOJIOB.

40. Meroauka pacuera HaJEXKHOCTH ra30IPOBOIOB.

41. Knaccudukanusi nmpeaeibHbIX COCTOSHHUA MO THUMaM KOHCTPYKTHUBHBIX
DJIIEMEHTOB.

42. dopMa KpUTEPHUEB NPEACIBHBIX COCTOSTHUAMN.

43. IlocnenoBaTeabHOCTh MPOTHO3UPOBAHUS I0KA3ATENEN HAIEKHOCTH.

7.2.6. MeToauka  BbICTABJIEHUSI OLEHKH TIPU  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAlNU

DK3aMeH MPOBOJUTCS MO TECT-OMJIeTaM, KaX bl U3 KOTOPHIX coaepkuT 10
BOIPOCOB U 3a7auy. Kaxxp1ii mpaBUIIbHBIN OTBET Ha BOMPOC B TeCTE olleHuBaeTcs 1
OamtoM, 3agaua onenuBaercs B 10 6amios (5 0amioB BepHOE pelicHre U 5 0amioB
3a BEpHbIN OTBET). MakcuManbHOE KOJUYeCTBO HaOpaHHBIX OamoB — 20.

1. Ouenka «HeymoBleTBOPUTEIBHO» CTABUTCS B CiIydae, €CIH CTYJCHT
HaOpas MeHee 6 6aJIToB.

2. OneHka «Y TOBJIETBOPUTEIBLHOY» CTABUTCS B CIydae, €CIIM CTYACHT HaOpa
ot 6 1o 10 6amnoB

3. Ouenka «XopoIo» CTaBUTCS B Cllydae, eclii CTyJIeHT HaOpain ot 11 no 15
OaIoB.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYIEHT HaOpas oT 16 no 20 6amos.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kon
KonTponupyemslie pa3aesnsl (TEMbI) . HaunmenoBanue
KOHTPOJIMPYEMOi

VN CIHUITIIMHBI OICHOYHOI'O CpeaCTBa
FHen KOMIICTCHIIM 1 pea

Ne /1t




1 XapakTepucTrka mpooJieMbl IK-12, TIK-11, TecrT, 3amuTa
HAJC)KHOCTH He(DTEPOBOIOB [1K- 5, I1K-10 nabopaTopHBIX paboT

2 HanexxuHocTh 271€MEHTOB IIK-12, IIK-11, TecrT, 3ammura
TEXHOJIOTHYECKON CTPYKTYPBI IIK- 5, I[IK-10 11aGOPaTOPHBIX PadOT
He(TEnpPOBOIOB

3 Br160p pemennii no npoexktupoBanuto ([1K-12, IIK-11, Tecr, 3ammuTa
TpyOOIPOBO/Ia C YUYETOM €T0 IIK- 5, TIK-10 11aBOpPaTOPHBIX PaGOT
HAJC)KHOCTH

4 Hanexunocts cuctemsr Maructpanpibix |[1K-12, ITK-11, Tect, 3ammura
He(TENPOBOIOB K- 5, TIK-10 n1abopaTopHBIX paboT

5 OnTtumanbHas  crpykrypa pesepsos|[1K-12, TTK-11, Tecrt, 3ammuTa
npousBojicTBeHHOW MomHocth  cetH ([1K- 5, [TK-10 1a6opaTOpHBIX PaboT
MarucTpajbHbIX HE()TEIPOBOIOB

6 CoBpeMeHHBIE TTPEICTABJICHHS O [TK-12, T1K-11, TecrT, 3ammuTa
HaJIEKHOCTH KOHCTPYKIIHI IIK- 5, T1IK-10 11aGOPaTOPHBIX PaGOT
ra3omnpoBOJIOB

7 OcHoBHble xapakTepuctuku oTkazoB  |[1K-12, T1K-11, Tecrt, 3ammuTa
ra3onpoBOJIOB. KOHHGHHI/DI IIK- 5, T1IK-10 Ha60paTOpHBIX pa60T
KOHCTPYKTHUBHOI YacTH HAJIEKHOCTU
JINHEMTHOM 4aCTH ra30MpOBOJOB

8 Mertononorusa odecreueHus I1K-12, I1K-11, Tecr, 3amuTa
HaJIe’KHOCTH I'a30IIPOBOJIOB [1K- 5, TIK-10 1abopaTopHBIX paboT

9 [Iporuo3upoBanue nokasaresneu I1K-12, T1K-11, Tecr, 3amura
HaJIeKHOCTU KOHCTPYKIHH IIK- 5, TIK-10 1abopaTopHBIX PaGOT
ra30MpoBOJIOB

7.3. Meroauueckue MaTepuajibl, oONpeaesiomne NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBbI TECTUPOBAHUS, JMOO C WCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa TeCTa 5K3aMEHATOPOM M BBICTABISETCS OIIEHKA COTJIACHO METOIUKHU
BBICTABJICHUS OIICHKU TIPH MPOBEICHUN MTPOMEKYTOUHOMN aTTECTAIUH.

Pemenve craHmapTHBIX 3alad  OCYIICCTBISIETCS, JMOO TPHU TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agady 30 MuH. 3aTeM OCYIIECTBISETCS
NpOBEpKa pEHICHHUs 3a7ad DK3aMEHATOPOM M BBICTABISIETCS OIIEHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU IIPH IMPOBEICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

Pemenne mnpuknagHbIX 3amad  OCYIIECTBISETCS, JMOO TPH TOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIONH30BAHUEM BBIJAHHBIX 337124
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pelIeHus 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUN TPOMEKYTOUYHOM aTTECTAIIHH.




8 YYHEBHO METOANYECKOE U HHOOPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
AUCHHUTLTHHBI

OcHoBHas TuTEpaTypa

1. IHMunaueB, A. M. TexHonoruueckoe oOeCIeUeHHUE HAACKHOCTU
He(dTerazoBoro o0OpyAOBaHUS [DIEKTPOHHBIM pecypc| : ydebHOe mocobme /
[umaueB A. M., Camurymmua I'. X. - Cankr-IlerepOypr : Jlans, 2019. - 68 c. -
Kuaura w3 xomnexmuu Jlane - WmkeHepHO-TexHUYeckne Hayku. - |ISBN
978-5-8114-3413-8.
URL.: https://e.lanbook.com/book/112684

2. TerepeBkoB, . B. HagexxHOCTh cHUCTEM aBTOMATH3alMK [ DJIEKTPOHHBIN

pecypc] : VYueOnoe mocobume / WM. B. TerepeBkoB. - HaaexHOCTh cucTEM
aBToMarm3anuu ; 2024-08-12. - MockBa, Bonorna : Undpa-Umxenepus, 2019. -
356 c. - TapantupoBaHHbIi Cpok pa3memenus B ObC nmo 12.08.2024

(aBTomposnonrarus). - ISBN 978-5-9729-0308-5.
URL: http://www.iprbookshop.ru/86604.html

3. Artarun, B. I'. OcHOBBI Teopun HAASKHOCTH [DIESKTPOHHBIA pecypc] :
YuaeOHoe nocodue / B. I'. Atanun. - OcHOBBI Teopun HanexHocTH ; 2025-02-05. -
HoBocubupck : HoBocMOMpPCKHMII rocyJapCTBEHHBIM TEXHUYECKUWA YHHBEPCHUTET,
2017. - 94 c. - T'apantupoBanubii cpok pasmemienus B ObC mo 05.02.2025
(aBTompomonrarus). - ISBN 978-5-7782-3230-3.
URL: http://www.iprbookshop.ru/91297.html

JlononHuTeNbHAS paboTa
1. Aptiomkun, B. H. DOneprocOepexenue mnpu  dKCIUTyaTalluu
MarvcTpaabHBIX HACOCHBIX arperatoB [DJIeKTpOHHBIN pecypc] : Monorpadus / B.

H. Aptiomkun, B. K. TsH. - D3uHeprocOepekeHue mpu IKCIUTyaTaluu
MarucTpalibHbIX HacoCHbIX arperatoB ; 2025-02-06. - Camapa : Camapckuit
roCyJapCTBEHHBIM TexHuuyeckuil ynusepcuter, ObC ACB, 2017. - 105 c. -

["apantupoBanHblil cpok pasmernienus B ObC go 06.02.2025 (aBromposioHramus). -
ISBN 978-5-7964-1992-2.
URL: http://www.iprbookshop.ru/91169.html

2. I'peuyxuna, A.A. HedrenpombicioBoe neno. TeopeTnyeckue OCHOBHI U
NpUMEpPhl  pacueToB [DJIEKTPOHHBIM pecypc] : yueOHoe mocodue / H.IO.
bamkupuesa; O.FO. Cnanosckas; A.A. I'peuyxuna. - Kazanp : Ka3zaHckuii
HaIMOHATBHBIN HCCIIEIOBATEIHCKUN TEXHOJIOTHYECKUH yHUBEpcuTeT, 2014. - 192 c.
- ISBN 978-5-7882-1639-3.
URL: http://www.iprbookshop.ru/62209.html

3. Arabexos, B. E. Hed1b u ra3. TexHomoruu u mpoAyKThl IepepabOTKH :
Momnorpadusi / Aradekos B. E. - Munck : benopycckas nayka, 2011. - 459 c. - ISBN
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978-985-08-1359-6.
URL: http://www.iprbookshop.ru/10108.html

8.2 IlepeyeHb HMH(MOPMANUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO0 AUCHHUIIMHE, BKJINOYas
nepe4yeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsl, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Nnpo¢ecCHOHAIBHBIX 0a3 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JII/IIIeH3I/IOHHoe nporpaMmMHoe obdecreuenue
— Microsoft Office Word 2013/2007;
— Microsoft Office Excel 2013/2007;
— Microsoft Office Power Point 2013/2007;
— I'pann-Cwmera,
— Acrobat Professional 11.0 MLP;
— Maple v18;
— AutoCAD;
— 7zip;
— PDF24 Creator;
— HpOI‘paMMHaH CUCTEMA IJI4 O6Hapy}i(€HI/I$I TEKCTOBELIX 3aUMCTBOBAaHUU B yLIe6HI>IX
Y Hay4dHbIX paboTax «AHTHIiaruat.BY3»

Pecypcbl uHGOpMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHE?
— Poccuiickoe odbpazoBanue. denepanbHblii 00pa30BaTENbHBIN NOPTA:
YUPEKACHUS, IPOTPAMMBI, CTAaHIAPTHI, By3Hl, ... koa moctyma: http://www.edu.ru/
— OopazoBatenbHblil moptan BI'TY, kox goctyma: https://old.education.cchgeu.ru

NudopmanuoHHbie CIPaBOYHbIE CUCTEMBI
—  Becnnarnas anekTpoHHas Oubnroreka oHnaiH «E1MHOE OKHO K
00pa3oBaTeNIbHBIM pecypcamy», Koa Aoctymna: http://window.edu.ru;
— BI'TV: wiki, xox moctyna: https://wiki.cchgeu.ru/;
—  OBC UznparensctBa «JIAHb», kox moctyma http://e.lanbook.com/;
—  OBC IPRbooks, kox noctyma: http://www.iprbookshop.ru;
—  Hay4Has anekTponHas oubnuoreka eLIBRARY.RU, kox moctymna: http://
elibrary.ru/

CoBpemenHbie npodeccnoHabHbIe 0a3bI JAHHBIX
— East View, kox noctyna: https://dlib.eastview.com/
— Academic Search Complete, kon mocrymna: http://search.ebscohost.com/
— Hedreras.py, xon noctyna: https://neftegaz.ru/
— «[eomornveckas OMOIMOTEKAa» — MHTEPHET-TIOPTAI CIICIIUATN3NPOBAHHON
JAUTEpaTyphl, Koa goctyna: http://www.geokniga.org/maps/1296
— DnexkTpoHHas oubnunoTeka «I"opHoe TEII0», KOJ[ J0CTyIna:
http://www.bibl.gorobr.ru/
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— «"OPHOITPOMBIHNIJIEHHUK> — MexayHapoIHbII OTpacieBoil pecypc, Ko
nocryma: http://www.gornoprom.ru/

— MINING INTELLIGENCE & TECHNOLOGY —
NHdopmarimoHHO-aHATUTHICCKHUIM MOpTall, KOJ JOCTYyIIa:
http://www.infomine.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

MarepuanbHO-TeXHHUUECKasi 6a3a BKIIOYAECT:

—  Crneuuanu3upoBaHHbIE  JIEKIIMOHHBIE  AyJUTOPUH,  OCHAILLIEHHBIE
000pyAOBaHUEM JIA JEKIHOHHBIX JEMOHCTPALUA U MPOEKTOPOM, CTALIMOHAPHBIM
HKPAHOM.

— VYyeOHble ayaUTOpUH, OCHALIEHHBIE HEOOXOIWMBIM O0OpPYIOBAHHEM.
Ayautopun  JUis  NPOBEIAEHUS  MPAKTUYECKHX 3aHiITHH, 00OpyJOBaHHbBIE
IIPOEKTOpPaMH, CTATMOHAPHBIMU YKpaHAMU U MHTEPAKTUBHBIMU JOCKaMHU.

— Ilomemenuss s camMOCTOSITENIbHOM pabOThl CTYJEHTOB, OCHAILlEHHBIE
KOMIIBIOTEPHOW TEXHUKOM C BBIXOJIOM B c€Th "MHTEpHET".

— bruOIMOTEeYHBIN AJIEKTPOHHBIA YUTAJIBHBIHN 3aJ1 C JOCTYIIOM K 3JIEKTPOHHBIM
pecypcaM OMOIMOTEKH U TIOCTYIIOM B oOpaszoBarenbHbiil moptain BI'TY.

10. METOAUYECKUE YKA3ZAHUSA AJISA OBYYAIOLIUXCS 11O
OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIsT)

[To mucnmmumbe «HanmexxHOCTh W 0€30MacCHOCTH Ta30HE(TENPOBOAOB U
ra3oHeTEXPaHWIUID) YUTAIOTCS JICKIIUU, TPOBOISATCS MPAKTUYECKHUE 3aHATHS U
nabopaTtopHbie pabOTHI.

OcCHOBOW W3Yy4YCHHS JTUCIHUIUIMHBI SBJSIOTCS JIGKIIUH, HA KOTOPBIX
U3JIaraloTcs HauboJiee CYIIECTBEHHbBIC U TPYAHBIC BOMPOCHI, a TAKXKE BOIMIPOCHI, HE
HaIleIIINe OTPAKEHUS B YUYEOHOU TUTEpaType.

[IpakTuueckue 3aHSITHs HaMpaBiIeHbl HAa MPHOOPETEHHE MPAKTUYECKUX
HAaBBIKOB pacueTa HaJeKHOCTH UM 0OE30MacHOCTH Ta30HEPTENpPOBOIOB U
ra3oHeTeXpaHWIUII. 3aHATHS MIPOBOJATCS MyTEM PEIICHUS KOHKPETHBIX 3a/7a4 B
ayJTMTOPHUHU.

JlabopaTopHbie pabOThI BHIMOTHSIOTCS Ha JaOOpaTOPHOM 00OPYOBAaHUU B
COOTBETCTBHH C METOJMKAMH, TPUBEICHHBIMHU B YKa3aHMIX K BBIMIOJTHEHUIO PaOOT.

Bun yueOHbIx

N JleATenbHOCTh CTYICHTA
3aHITHI

Jlexuus Hanucanune KOHCIIEKTa JIEKIIH: KpaTko, CXEMaTH4HO,
MOCJIeI0BAaTebHO (UKCUPOBATh OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI,
(GbopMynupoBKH, OOOOIICHHS; MTOMEYATh BAKHBIE MBICIH, BBIICTSATH
KJIIOUeBble CJI0Ba, TepMHUHBI. [IpoBepka TEpMHUHOB, TOHATUH C
IIOMOIIIBIO BHI_[I/IKJIOHQ,Z[I/If/'I, CHOBapeﬁ, CIIPaBOYHHKOB C BBIIIMCBIBAHUEM
TOJIKOBaHWKA B  TeTpaab. (OO03HAue€HHWE BONMPOCOB, TEPMHUHOB,
Marcpurajia, KOTOPLIC BBIZBIBAKOT TPYAHOCTH, IOHCK OTBCTOB B



http://www.gornoprom.ru/

pekomMeHyeMor nuTepaType. Eciam  caMoOCTOATENbHO HE yAaeTcs
pa3o0parbcsi B MaTepuasie, He0OX0AUMO c(HOPMYIHPOBATH BONPOC U
3aJ1aTh NPENOoAaBaTeNI0 Ha JIEKIUY WIH HA IPAKTUYECKOM 3aHITHH.

IIpakTHueckoe
3aHATHE

KoHcnektupoBaHue  peKOMEHAYEMBIX HCTOYHUKOB. Pabora ¢
KOHCIIEKTOM JIEKIIUH, ITOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTP PEKOMEHIyeMOU JirepaTrypsl. lIpociaymuBanue aynuo- u
BHJICO3AIMCEN 1o 3aJaHHOU TEME, BBITIOJIHCHHE
pacueTHO-rpaUYeCcKHX 3alaHui, pelIeHne 3a1a4 10 aJTrOpUTMy.

JlaGopaTopHnas pabota

JlaGoparopHble  pabOTHl  MO3BOJISIIOT ~ HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HAHUSA, IIOJYyYCHHbIE Ha JIEKUUMU [pU PEUICHUU
KOHKpeTHBIX 3amady. YtoObl Hauboyee panuoOHAIBLHO U IOJIHO
WCIOJIB30BATh BCE BO3MOXKHOCTU J1A0OPATOPHBIX UIS HMOATOTOBKU K
HUM HEOOXOAMMO: CIEAyeT pa3o0paTh JEKIHUIO 0 COOTBETCTBYIOIIEH
TEME, O3HAKOMMUTCA C COOTBETCTBYIOIIMM pa3/eioM YyueOHUKa,
npopaboTaTh JOMOJHUTEIBHYIO JIMTEPATYpy U HMCTOUYHUKH, PEIIUTH
3aJ1a4M U BBIIIOJHUTH JIPYTHe MUCbMEHHBIE 3a/IaHusl.

CaMocTrogTeIbHas
pabora

CamocrosiTenbHass paboTa CTYIEHTOB CIIOCOOCTBYET II1yOOKOMY
yCBOGHUS ~ y4yeOHOro  MaTrepHaisa H  pPa3BUTHIO  HABBIKOB
camooOpa3zoBanus.  CamocrosiTenbHas ~ paboTra  IpeanoJaraer
CIIETYIOIIHE COCTABIISFOIIHE:

- pabota ¢ TeKkcTaMu: yueOHUKAaMH, CIPAaBOYHUKAMHU, JIOTIOJTHUTEIILHON
JUTEPATYPOi, a TaKKe MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

- BBIIIOJTHCHUE JOMAIITHUX SaI[aHI/If/'I " pacycCToOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO U3y4YeHUS,

- ydyacTtue B paboTe CTy/I€HUECKUX Hay4YHbIX KOH(PEPEHLIUH, OJTUMIIHAL;
- IOJITOTOBKA K MPOMEXKYTOYHOH aTTeCTaIUH.

IToaroroBka k
IIPOMEKYTOUHON
aTTecTaluu

['oToBUTHCS K MPOMEKYTOUHOM ATTECTALMH CIIETYET CUCTEMAaTUYECKH,
B TEueHHUE Bcero ceMecrpa. HTEHCHMBHasT MNOATOTOBKA JOJIKHA
HayaTbCcs HE IO3/JHEE, YeM 3a MECAL-MOJITOpa A0 IPOMEXKYTOUHOM
atTectanuu. J[aHHbIe mepea dK3aMeHOM TpH AHS d(PPeKTuBHEE BCETO
WCIIOJIH30BAaTh JJIsl TOBTOPEHUS U CHCTEMAaTHU3aIlii MaTepHaia.




