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JIMCT perucTpaiu U3MeHeHUH U JOTIO/THeH I
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npoTokos Nel




1 Henau ocBOeHMS IUCHUILTUHBI (MOIYJIA)

Lensimu ocBOGHMSI TUCHUILUIMHBI (Monyisi) «HanexKHOCTh MEXaHUYECKUX CHUCTEM» SBIIS-
I0TCS:

- opmMupoBaHUE U Pa3BUTHE CIOCOOHOCTH CPAaBHUBATH M0 KPUTEPHUSM OLICHKU MPOEKTHU-
pyeMBbIe y3JIbl U arperaThl C y4eTOM TPeOOBAaHMI HAJIEKHOCTH, TEXHOJOTUYHOCTH, O€30MacHo-
CTH, OXpaHbl OKPYKAIOIIeH cpelibl U KOHKYPEHTOCTIOCOOHOCTH.

2 MecTo qucHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH IPOrpaMMbl
NOATOTOBKH CHELUATNCTA

Juctunmmmna «HamexXHOCTh MEXaHMYECKHX CHCTEM» BXOIUT B 0a30ByI0 yacTh Oyoka 1
00pa3oBaTeNbHON IPOTrPAMMBI.
JUist u3ydeHus AUCHUILTUHBI HE00X0IMMBI 3HaHUS (YMEHHS, BIIaJCHUs), chopMUpOBaHHBIE
B PE3YJIbTaTe U3YYEHUS CICAYIOIUX TUCIUIUIMH!
b1.5.9 Martemaruka
b1.b.11 Madopmaruka
3HaHus (YMEHUS, BIAJCHM), MMOIYYEHHbIE MPU M3YYEHUU JaHHOM AUCUMILIMHBI OyAyT
HE00XO0IMMBI IIPU TOCYAaPCTBEHHONW UTOrOBOM aTTecTaluu
3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS
AUCHMILINHBI (MOYJIs1) U IVIAHMPYeMble pe3y/ibTaThbl 00y4eHH sl
B pesynbraTe ocBoeHUs TUCHUIUIMHBI (Moayiis) «HaaeKHOCTh MEXaHUYECKUX CUCTEM)
oOyyarolmuiics 10JkeH 001aaTh CIeIyIOIMMH KOMIETEHIUSIMHU:

Crpykryp- [Tnanupyemble pe3ynbTaThl 00y4eHHs
HBIHN
JJIEMEHT

OK-1 cnoco6HOCTHI0 K A0CTPAKTHOMY MBIILICHHIO, AHAJIN3Y, CHHTE3y

3HaTh - OCHOBHbIE IOJIOKEHUSI pa3pabOTKU TEXHOJOTUYECKUX MPOLECCOB 3aroTo-
BUTEJIBHOTO, METAJII000pa0aThIBaIOIIEro, CBAPOYHOT0 U MEXaHOCOOPOUHO-
r'o NMPOU3BO/JICTB;

- METOJIbl KOHCTPYHPOBAHHUS M pacueTa HECyLIedl CIOCOOHOCTH CBapHBIX
COCIMHEHUI TUIIOBBIX JETajei, JJEMEHTOB U y310B KOHCTpykKumii IIT,
CIM u 060pynoBaHMsl C UCIIOJIb30BAaHUEM Ipah)UUeCKUX U aHATUTHYECKUX
METOJIOB;

- COBPEMEHHBIE METO/BI pacueTa TEXHOJIOTMYECKUX PEXUMOB H3TOTOBIIE-
Hus 3nemMenToB 1 KoHeTpykiuii [1T, CJIM u oGopynoBanusi.

YMmers - NIPUMEHATH IPaBUJIA NMPOEKTUPOBAHUS TEXHOJOTHYECKHUX MPOLECCOB M3-
roToBieHHs paznuuHblx Aetaneid u yznos IIT, CAM u obGopynoBaHus Ha
MIPaKTHKE;

- IOJIb30BaThCs METOAAMHM KOHCTPYMPOBAaHHsS U pacyeTa CBApHBIX Y3JI0B
KOHCTPYKIMH IPHU Pa3IMYHBIX YPOBHSAX M BHJIAX HATPYKEHHUHU M YCIOBUUI
JKCILTyaTalyu;

- BBIIIOJIHATh TEXHUYECKYIO JOKYMEHTAIMI0O W YEPTEXKH JeTalel W KOH-
cTpykuuii B coorBercTBuM ¢ TpeboBanusmu ECK/] u ECT/L.

Branets - IPAKTUYECKUMH NPHUEMaMHU Ha3HAYEHHsI ONTHUMAJIBHBIX ITapaMETPOB TEX-
HOJIOTUYECKUX ITPOLIECCOB M3TOTOBJICHUS JETAJEW U y3JI0B C YY4ETOM BUIA
KOHCTPYKLUH, NTEUCTBYIOIIMX HAIPy30K M OKCIUTyaTaAllMOHHBIX YCIOBUMN IS
koHKpeTHbIX netaneid [1T, CIAM u obopynoBaHusi.

ITK-9 cnoco0HOCTBHIO CPAaBHUBATH 110 KPUTEPHSAM OLCHKH IIPOEKTHPYeMble Y3Jbl H arpera-
Thl C Y4€TOM TPeOOBaHUI HAJAEKHOCTH, TEXHOJOTHYHOCTH, 0€30MACHOCTH, OXPAHbI OKPY-
JKaroleil cpelbl  KOHKYPEHTOCIOCOOHOCTH




3HaTh

- OCHOBHBIE COCTaBHBIE YaCTH MEXAHUYECKUX CHUCTEM IOABEMHO-
TPaHCIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX CPEICTB M 000PYIOBAHHUS;
- NpUHLUUINBl (QYHKIMOHUPOBAHHUA MEXAHWYECKUX CHCTEM IOJBEMHO-
TPaHCIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX CPEICTB M 000PYIOBAHHUS;
- TEXHUYECKUE XapaKTEPUCTUKH U NTapaMETPbl HAIEKHOCTHU MexaHHUECKNX CHCTEM

VYMeTs

- BBIIEIATH B KOHCTPYKUMHM MEXaHMYECKUX CHUCTEM IOABEMHO-
TPAHCIOPTHBIX, CTPOUTENIBHBIX, JOPOKHBIX CPEACTB U O0OpYIOBaHUS B
KOHTEKCTE TEOPUU HAJECKHOCTH OCHOBHBIC COCTaBHbBIE YACTH;

- pa3pabaThIBaTh CTPYKTYpPHBIE CXEMbl MEXAHMYECKHX CHCTEM IOJbEMHO-
TPAaHCIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX CPEICTB U 000PY10BaHHUS;

Bnanets

- METOJMKOM pacyeTra I0Ka3aTeledl HAJIeKHOCTH 3JIEMEHTOB IOABEMHO-
TPaHCIOPTHBIX, CTPOUTEIIbHBIX, IOPOKHBIX CPEICTB M O0OOPYIOBAHHS;

- MCTOOAUKaAMHU pvaeTa OCHOBHBIX HapaMeTpOB HAOCKHOCTH MCXAHHNUYCCKUX
CHUCTEM IIOJBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX CPEACTB U




4. CTpykTypa, 00bEM U coiep:KaHue TUCIUNIHHBI (MOXYJIs)
OO0mmast TpyJ0eMKOCTh TUCIUILIMHBI cOcTaBiseT 3 3adeTHhIX equHul] 108 akan. gacos, B

TOM YUCIJIC:

— KOHTaKTHas padora — 34,95 akaj. yacos:

— aynutopHas — 34 akaj. 4acos;
— BHeaynuTopHas — 0,95 akan. yac
— camocTosTenbHas padota — 73,05 akaj. 4yacos;

— MOATOTOBKA K 3a4éty — 3,9 akaj. yaca

@dopma aTrTecTaluy - 3a4eT

AynutopHas g s
KOHTaKkTHas padora E QE dopMa TeKylIero
Pasien/ Tema g (B axaj. yacax) E > Bug CaMOCTOSA- | KOHTPOIA YCNEBAC- | oo o o
JUCLIATUINHBI 3 S o TEIBHOMN MocTH - TEHIUU
@) 6. | Q5 paboThI MIPOMEKYTOYHOM
Tlek. - | PAKT. | = o aTTecTaluu
3aH. 3aH. O &
1.
CamocTosaTenbHOe
u3ydeHue yueOHon
Y Hay4HOU JIUTe-
patypsl. [lonck
JOTIOJTHUTENBHOM
uHpopmaruu no | MHmuBumyaspHOE
1.1 Teopust Hage)KHOCTH Teme (pabora ¢ cobecemoBanue.
KaK HayKa W Hay4yHas auc- | 9 2 2/1 6 | oubnumorpaduyec | MumuBunyansnoe | OK-1, TIK-9
[UTUTAHA KUM MaTepuaiamu,| cooOmeHue Ha 3a-
C 2JIEKTPOHHBIMU HSITHH.
O6ubnuorexkamu u
30P, undopma-
LOUOHHO- KOMMY-
HHUKAIIMOHH bIe
cetu MHTepHeT).




1.2 OnpeneneHue MOHITHS
«HAJISKHOCTD

1/1

u3ydeHue yueOHon

CaMOCTOSTEIbHOE

U Hay4HOH JIUTE-
patypsl. [lonck
JIOTIOTHUTENBHON
HHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpagpuiec

C DJIEKTPOHHBIMU
Ooubnnorexkamu u
30P, undpopma-
UOHHO- KOMMY-
HUKAIMOHH ble
cetu MHTepHeT).

KUM MaTepuajliaMu, COO6HICHI/I€ Ha 3a-

NunuBunyansHoe
cobece0BaHUE.
NunuBunyansHoe

HATHU.

OK-1, TIK-9

1.3 TloHsATHE «OTKa3».
Knaccupukanus u xapax-
TEPHUCTUKH OTKA30B

CamocrosTensHoe
u3ydeHue yueOHon
Y HAY9IHOH JInTe-
patypsl. [lonck
JIOTIOTHATENBHON
uH(popMaIuy 1o
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuajaMu,
C JJIEKTPOHHBIMU
OHOIMOTEKAMH H
30P, undopma-
LOUOHHO- KOMMY-
HHUKAIIMOHH bl&
cetu MHTepHET).

MunuBuayansHoe
cobecemoBanume.
WNHnuBuayansHoe
CcOOOIIeHrE Ha 3a-
HATHUUN.

OK-1, TIK-9

1.4 HanexxHocTh U coxpa-
HSIEMOCTb

2/1

CamocTosaTenbHOe
M3yYeHHe yueOHOH
U Hay4HOH JIUTE-
patypsl. Ilonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
Teme (paboTa ¢
6ubnuorpaguaec
KHM MaTepualiaMH,
C JJIEKTPOHHBIMU
OubnnoTekamMu u
D0P, unpopma-
IIIOHHO- KOMMY-
HUKALUOHH ble
cetu MHTEpHET).

NunuBuayansHoE
cobecemoBaHume.
NunuBuayansHoE
cooOIIeHNE Ha 3a-

HATHUU.

OK-1, IIK-9




1.5 TepmuHONOrHUs HANEK-
HOCTU

1/11

CaMoCTOSTENBHOE
u3ydcHHe y4eOHOMH
U Hay4HOH JIUTE-
patypsl. [lonck
JOTIOJTHUTEIIBHOM
HHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpagpuiec
KUM MaTepuaiaMu,
C DJIEKTPOHHBIMHU
Oubnuorexkamu u
30P, undpopma-
IIHOHHO- KOMMY-
HUKAIIMOHH ble
cetu MHTepHeT).
PaspaboTka rioc-
capus K TeMe.

NunuBunyansHoe
cobece0BaHUE.
NunuBunyansHoe
coo0IeHuE Ha 3a-
Hatuu. [Iposepka
WHIUBUAYaIBHOTO
3aJaHus U ero 3a-
muTa

OK-1, TIK-9

1.6 Knaccudukarus Tex-
HUYECKUX CUCTEM

2/1

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU JIUTe-
patypsl. Ilonck
JIOTIOJTHUTENIbHON
uH(popMaIy 10
Teme (pabora ¢
oubnuorpagpuiec
KHM MaTrepuajiamMmH,
C 3JIEKTPOHHBIMU
O6ubnuorexkamu u
30P, undopma-
IUOHHO- KOMMY-
HUKAIOHH bI€
cetu MHTepHeT).

NunuBuayansHoe
cobeceI0BaHKE.
WNunuBuayansHoe
CcOOOIIeHrE Ha 3a-
HATHU.

OK-1, TIK-9

1.7 Kpurepuu u nokasate-
JI1 HaJEXKHOCTH

CamocrosTensHoe
u3ydeHue y4eOHOH
U Hay4HOH JIUTe-
patypsl. [louck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
Teme (paboTa ¢
6ubnuorpaguaec
KHM MaTepualiaMH,
C 3JICKTPOHHBIMH
O6ubnmorexkamu u
30P, undpopma-
LIUOHHO- KOMMY-
HUKAIOHH bl€

cetu MHTepHer).

MunuBuayansHoE
cobecemoBaHue.
NunuBuayansHoE
cooOIIeHNE Ha 3a-
HTHUU.

OK-1, IIK-9




1.8 ITokazarenu HaICXKHO-
CTHU HCBOCCTAHABJIMBACMBIX
CUCTEM

2/11

CaMocTosTenbHOE
u3ydcHHe y4eOHOMH
Y HAY9IHOH JInTe-
partypsl Ilouck
JIOTIOJTHUTENIbHOM
uH(popMaIUy 10
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuaIaMu,
C 3JIEKTPOHHBIMH
OHOIMOTEeKAMH U
90P, undopma-
LHOHHO- KOMMY-
HHUKAIMOHH bl&
cetu MnTepHer).
IloaroroBka k
MPAKTHIECKOMY
3aHATHIO U BBI-
TIOJTHEHUE TIPAKTH-
YecKux pador.

NunuBunyansHoe
cobecesioBaHMe.
NunuBunyansHoe
cooOlieHne Ha 3a-
aatuu. [IpoBepka
WHUBUAYaIHHOTO
3a7aHus U €ro 3a-
IUTa

OK-1, TIK-9

1.9 Ioka3arenu HagEKHO-
CTH BOCCTaHABJIMBAaEMBIX
CHCTEM

CamocTosTenbHOe
M3yYeHre yueOHOH
U Hay4yHOH JIUTE-
patypsl. [louck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
Teme (paboTa ¢
oubnuorpagpudec
KHM MaTepualiaMH,
C DJIEKTPOHHBIMU
Ooubnnorexkamu u
30P, undpopma-
IHOHHO- KOMMY-
HUKALMOHH ble
cetu MHTepHeT).

WHmuBrayaasHOE
cobeceoBaHueE.
WHmuBrayaasHOe
cooOIIeHNE Ha 3a-
HATHUU.

OK-1, TIK-9




1.10 3akoHbI pacrpenerne-

HUSI BpEMEHH JI0 OTKa3a,

HauboJiee YacTo UCIONb3Y-

€MbIe B TCOPHHU HAJISKHO-
cTH

2/11

CaMocTosTenbHOE
u3ydcHHe y4eOHOMH
Y HAY9IHOH JInTe-
partypsl Ilouck
JIOTIOJTHUTENIbHOM
uH(popMaIUy 10
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuaIaMu,
C 3JIEKTPOHHBIMH
OHOIMOTEeKAMH U
90P, undopma-
LHOHHO- KOMMY-
HHUKAIMOHH bl&
cetu MnTepHer).
IloaroroBka k
MPAKTHIECKOMY
3aHATHIO U BBI-
TIOJTHEHUE TIPAKTH-
YecKux pador.

NunuBunyansHoe
cobecesioBaHMe.
NunuBunyansHoe
cooOlieHne Ha 3a-
aatuu. [IpoBepka
WHUBUAYaIHHOTO
3a7aHus U €ro 3a-
IUTa

OK-1, TIK-9

1.11 HapexHocTh Hepesep-
BUPOBaHHOW CHCTEMBI

1/11

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU JIUTe-
patypsl. [lonck
JIOTIOJTHUTENIbHON
uH(popMaIHy 10
Teme (pabora ¢
6ubmuorpaduuec
KHM MaTrepuajiamMmH,
C 3JICKTPOHHBIMH
O6ubnuorexkamu u
30P, undopma-
LIMOHHO- KOMMY-

HHUKAIIMOHH bl€
cetu MHTepHeT).
IToaroroBka k
MIPaKTUYECKOMY
3aHSATHIO U BbI-
MOJIHEHUE MPAKTHU-
YecKHux pador.

WNuauBuayansHOe
cobecemoBaHMmeE.
WNupuBuayansHoe
cooOIIeHNE Ha 3a-
Hatuu. [IpoBepka
WHIMBUYaJIbHOIO
3aJaHUsd U €ro 3a-
I[1Ta

OK-1, TIK-9




CamocrosTensHoe
u3ydeHue yueOHon
U Hay4HOH JIUTE-
patypsl. [lonck
JIOTIOTHUTENBHON

uapopmanmu mo | MHanBHAyanpHOE
1.12 HanexHOCTB TIpO- TeMe (paboTa ¢ cobece0BaHUE.
CTEHIINX pe3epBUpPOBaH- 1 2 7,05 | 6ubnuorpaduuec | Munusuayansuoe | OK-1, TIK-9
HBIX CHCTEM KUM MaTepuaiaMu,| cooOleHue Ha 3a-
C JIIEKTPOHHBIMH HSITHH.
OubIMOTEKaMU U
30P, undpopma-
UOHHO- KOMMY-
HHUKAIMOHH bIe
cetu UHTEpHET).
2. DK3aMeH
2.1 Dx3ameH OK-1, TIK-9
Hroro mo pucuurimae 17 17/81 | 73,05 3a4eT OK-1,ITIK-9




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTeNbHOTO Mpoliecca, IPEANOoaraollyo IpsMyI0 TPAHCISUIO 3HAHUN OT MpernojaBa-
TeJA K CTyIEHTY (IPEeUMYIIECTBEHHO HAa OCHOBE OOBSACHUTEIHHO-MILTIOCTPATUBHBIX METOOB
oOyueHus). YueOHasi NeATENbHOCTh CTYJEHTa HOCUT B TaKHX YCJIOBHUAX, KaK MPAaBHIIO, PEHpo-
JYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHH C UCTIONIB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHas Jiekuus — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepualia B TUCIUILIN-
HApHOW JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BEepOAaJbHBIMH CpeACTBaMHU (MOHOJIOT
MIPETNo1aBaTes).

[IpakTnueckoe 3aHsTHE, MTOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHMH M HABBIKOB I10
MPEAJIOKEHHOMY alITOPUTMY.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui JJi1 CTUMYJIMPOBAHUS aKTUBHOI MO3HABATEIbHON JESATEIILHOCTH CTYIEHTOB.

®opmbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TEXHOJIOTUN MTPOOIEMHOTO O0yUYEHUS:

[IpoGnemHas nexuus — U3JIO0KEHUE MaTepuana, IpearoJiararoliee MOCTaHOBKY Ipo-
OJIEMHBIX U TUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3INYHBIX HAYYHBIX TOJIXOJI0B, aBTOPCKUE
KOMMEHTapUH, CBS3aHHBIE C PA3JIMYHBIMU MOJIETISIMU MHTEPIIPETALMU U3y4aeMOro MaTepraia.

[IpakTuueckoe 3aHaTHe B ¢GopMe NPAKTHKyMa — OpraHu3anus y4deOHO paboThl,
HalpaBJeHHAsT Ha pelIeHHUE KOMIUIEKCHOMW y4eOHO-TIO3HABATENbHOM 3a/ayu, TpeOyromen oT
CTYyJIEHTa IPUMEHEHHUSI KaK HAyYHO-T€OPETUUECKUX 3HAHUM, TaK U IPAKTUYECKHUX HABBIKOB.

3. HTEepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MpEeANnojaraeT akTUBHOE W HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YYAaCTHUKOB, JOCTUKEHHUE Ha
ATON OCHOBE JUYHOCTHO 3HAUMMOTO JJIsl HUX 00pa3oBareinbHOro pesynbrara. Hapsany co cnemnu-
IM3UPOBAHHBIMUA TEXHOJIOTHSIMHU TaKOTO POAA NMPUHLMI MHTEPAKTUBHOCTH NPOCIEKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUNH. IHTEPaKTUBHOCTD MOAPAa3yMEBAET
CyObeKT-CyObEeKTHbIE OTHOILIEHHS B X0/1€ 00pa30BaTeIbHOIO Mpolecca 1, Kak CleAcTBre, (hop-
MHpPOBaHUE CaMOPa3BUBAIONIEHCS HHPOPMAIIMOHHO-PECYPCHON CPEJIBI.

@opMbl yueOHBIX 3aHATHH C MCIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKAlUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3arIaHUPOBAHHBIMU omunoKamn), nekuus-oecena, JeKUUS-IUCKYCCHs, JeKLUs-
npecckoHpepeHIus.

4. NndopmaninoHHO-KOMMYHUKAIIMOHHbBIE 00pa3oBaTelbHbIE TEXHOJIOTUN — OpraHu3a-
Usi 00pa30BaTENbHOTO MpoIlecca, OCHOBAHHAs Ha NMPUMEHEHUM CHEIMaTU3HPOBAHHBIX IPO-
IPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB pabOThl C UH(POpMAaILIHEH.

@®opmMbl Y4eOHBIX 3aHATUH C MCMOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yann3anusi — U3JI0KEHUE COJIEP/KaHUsl CONIPOBOXKAAETCS IIpEe3eHTalnen (z1e-
MOHCTpaIei yueOHbIX MaTeprasoB, IPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B T.4.
WITIOCTPATUBHBIX, TPaQUUECKUX, ayAU0- U BUIE€OMATEPUATIOB).

[IpakTuueckoe 3anaTue B (popme Mpe3eHTauu — MPEICTaBICHHE Pe3yIbTaTOB MPOEKT-
HOM WJIM HCCIIENOBATENbCKON NEATEIbHOCTU C HCIOJIB30BAHHUEM CIELMAIU3UPOBAHHBIX IPO-
IPaMMHBIX Cpel.

6 YueOHO-MeTOAMYeCKOe 00ecniedeHrue CAMOCTOATEIbHOM PadoThl 00yUYar0IUXCs
[TpencraBneno B mpuioxeHun 1.



7 OueHo4YHbIe CpeACTBA /ISl POBeAeHHUs TPOMEeKYTOUHOM aTTecTaAlluu
[IpencraBieHbl B MIPUIOKEHUH 2.

8 YueOHO-MeTOoqHYecKOe U MHPOPMALMOHHOE 00ecTieueHHe TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. Tonrun B. T1. HagekHOCTh TEXHHYECKHX cucTeM: yueO. mocobue / B. I1. [lonrum, A.
O. Xapuenko. — M. : By3osckwuii yueonuk : MTHOPA-M, 2018. — 167 c. - TekcT: 37eKTpOH-
ueiid. - URL: http://znanium.com/bookread2.php?book=944892 (nata oopamenus: 03.03.2019)

2. OCHOBBI JIMarHOCTHKH M HAJIS)KHOCTH TEXHUYECKHX 00BEKTOB: yueOHOe mocodue / B.
I1. Aaynos, A. I'. Kopuynos, A. B. Aamtynos (mi1.), A. B. Aantynos ; MI'TVY, [kad. MOM3]. -
Maruurtoropck, 2012. - 114 c. : ui., cxemsl, Tabm. - TEKCT : HEMOCPEICTBEHHBI.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Manadeen, C.11. Hane:xxHOCTh TEXHUYECKUX CUCTeM. [IpumMepsl U 3amadu: ydeOHOE
nocobue / C.1. Manadees, A.W. Koneiikun. — Dnektpon. naH. — Cankt-IlerepOypr: JlaHb,
2016. — 316 c. - Tekcr: anexkrpounsiii. - URL: https://e.lanbook.com/book/87584 (nara o6pa-
menns: 03.03.2019)

2. OcrpeiikoBckuii, B. A. Teopust HanexxHocTH: YueO, mis By3oB / B. A. Octpeiikos-
ckuii. - M.: Beicur. mk., 2003. - 463 c.: un. - ISBN 5-06-004053-4. - TekcT: 3JIeKTPOHHBIN. -
URL.: http://znanium.com/catalog/product/487996 (nara o6parenus: 03.03.2019)

3. [lepstunckuit A. 10. HanexHOCTh TEXHUYECKHX CUCTEM U TEXHOTCHHBIN PHUCK: yueo-
Hoe mocooue / A. 10. Ilepsatunckuii, O. b. Ilpomkuna, A. A. Konosanosa ; MI'TY, kad.
[MIOubX/l. - Marauroropck, 2007. - 121 c. : tabn. - Tekct : HemocpeACTBEHHBIH.

4. ITonoBko A. M. OcHOBBI TE€OpUH HaCKHOCTH: yueOHOe ocodue / A. M. IMonosko, C.
B. I'ypos. - 2-e u3n., nepepad. u nom. - CII0. : BXB-IlerepOypr, 2006. - 702 c. : ui., Tab. -
TekcT | HenmocpeACTBEHHBIM.

5. ITonoeko A. M. OcHOBBI Teopuu HajexxHOCTU. [IpakTHKyM: yueOHOe mocobue / A. M.
[Tomorko, C. B. I'ypos. - CII6. : BXB-Ilerepoypr, 2006. - 557 c. : wi., Tabm.

6. PoikoB B.B. HafiexHOCTh TEXHUUECKUX CHCTEM M TEXHOTEHHBIN PUCK [DIEKTPOHHBIH
pecypc]: yuedHoe nocobue / Priko B. B., Utkun B. 10. - M.:HUL] UH®PA-M, 2017. - 192 c.:
60x90 1/16. - (Bweicmiee ob6pasoBanue) (Ileperiér 7BII). - Tekcr: snekrpoHHbid. - URL:
http://znanium.com/bookread2.php?book=560567 (m1ata oopamenus: 03.03.2019)

7. CesepueB H.A. Metponorudeckoe obecrieyeHHue O€30MaCHOCTH CIOXKHBIX TEXHHYE-
ckux cucteM: yueoHoe mocooue / H. A. Cesepruies, B. H. Temuos. - M.: KYPC: HUL] UH®PA-
M, 2015. - 352 c.. 60x90 1/16. (meperuter). - Tekct: oanmektponHsid. - URL:
http://znanium.com/bookread2.php?book=465491 (nata obpamenus: 03.03.2019)

8. CunonansHukoB B. A. Hae)XHOCTh M TMarHOCTUKA TEXHOJIOTMUECKUX CUCTEM: yuel-
kK / B. A. CunonansaukoB, C. H. I'puropbes. - M. : Beicmas mkona, 2005. - 343 c. : wn.,
rpag., Tabi. - TekcT : HermocpeICTBEHHBIH.

B) MeToanueckne yKazaHusi:

1. Meroanka MOCTpPOEHUS U BeJeHUsT 0a3bl JaHHBIX 000pYIOBaHUs AJsi IPOTHO3UPOBA-
HUSI TApaMETPOB HAJSKHOCTH MCXOJS M3 YCIOBHUH €ro mpuMeHeHHs: yueOHoe mocobue / A.B.
Koseips, A.A. Kynpsamos, U.M. Kyrnybaes u ap. MI'TY, [kad. IMuTTK]. - Marauroropck,
2018. - 98 c. - TekcT: HETMOCPEACTBEHHBIH.

2. [Iporno3upoBaHue HAACKHOCTH JIETANICH U Y3JI0B METAJUTYPIrHUECKOTO 000pyI0BaHUS
IPY WX MPOEKTUPOBAHHUHU U dKCILTyaTanuu: yaeonoe mocoodwue / [B. T1. Aumynos, A. B. AHiymnos
(mi.), A. B. Aanrynios, M. I'. Cno6onsuckuii]| ; MI'TY. - Marautoropek : MI'TVY, 2012. - 77 c. :
ui., Tabm., cxemsl. - ISBN 978-5-9967-0285-5. - TekcT : Hemocpe1ICTBEHHBIN.



r) [IlporpammHuoe odecneuenne u UHTEepHET-pecypcehl:

IIporpaMmmHoOe obecniedeHue

Haumero- Ne orosopa CpoK IeHCTBUS JIULIEH3UH
Banue [10
MS  Win-
i -1227-18 oT

d_ows 7 Profes 08.10.2018 11.10.2021
sional(mst  xmac-

MS  Office
2007 Professional Ne 135 ot 17.09.2007 0OecCpovYHO

7Zip CBOOOIHO pacIpocTpa- OECCPOUHO

FAR CBOOOJIHO pacnpocTpa- OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CchUika

QHGKTpOHHa}I 6a3a HepI/IO,I[I/IHeCKI/IX n3naa-
muii East View Information Services, OO0

https://dlib.eastview.com/

HanwmonannHast WH()OPMAITMOHHO-
aHAJINTHYeCKas cucTeMa — Poccuilckuii MHIEKC
Hay4yHoro nutuposanus (PYHII)

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

[TouckoBast cucrema Axagemus Google
(Google Scholar)

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

WNndpopmannonnas cucrema - Enunoe ok-
HO JI0CTyNa K MH(QOPMAIIMOHHBIM pecypcaM

URL: http://window.edu.ru/

denepanbHOE TOCYAapCTBEHHOE OHOKET-
Hoe yupexnaeHue «DenepanbHbli HHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTH

URL.: http://www1.fips.ru/

Poccuiickas ['ocynapctBeHHas Oubnuore-
ka. Karanoru

https://www.rsl.ru/ru/4readers/catalo
gues/

ONEeKTpOHHbIE  pecypchl  OuOIMOTEKH

MI'TY nMm. I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

®denepanbHbI 00pa30BaTENbHBINA MOPTAT —
OxoHomuKa. Couunonorusi. MeHepKMEHT

http://ecsocman.hse.ru/

YHuuBepcuterckas HMH(PpOpPMALMOHHAS CH-
crema POCCHUS

https://uisrussia.msu.ru

MexnayHaponHass HayKOMeETpUYecKas pe-
depaTHBHAas M TOJHOTEKCTOBas 0a3za JaHHBIX
HayuHbIX u3ganuii «Web of sciencey

http://webofscience.com

MexnynaponHas pedepaTuBHasi U MOJHO-
TEKCTOBasi CrpaBoyHas 0a3a JaHHBIX HayYHBIX

http://scopus.com

MexnayHaponHas 0a3a TOJHOTEKCTOBBIX
»KypHaioB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUIEKLIIMSL  HAayYHBIX
MIPOTOKOJIOB II0 Pa3JIMYHBIM OTPACIIEIM 3HAHHI

http://www.springerprotocols.com/

MexnayHaponnas 6aza HaydyHBIX MaTepHa-
JIOB B 00J1aCTH (DM3UUECKUX HAYK U WHKMHUPHH-

http://materials.springer.com/

MexnyHapoaHas 0aza CIpaBOYHBIX H37a-

HUH 10 BCEM OTpacIsIM 3HAHWI

http://www.springer.com/references

Mexnaynaponnass — pedeparuBHas — Oasza
JJAHHBIX 10 YMCTOM M NPHUKJIAJTHON MaTEMaTHKE

http://zbmath.org/




MexayHnaposaHas pedepaTuBHas U
MOJHOTEKCTOBasl CIpaBOYHas 0as3a JaH- https://www.nature.com/siteindex
HBIX _HayuyHBIX _ W3JaHuii __ «Springer

ApxMB  Hay4yHBIX  JKYpPHaJIOB
«HarnmoHanbHbIMA AIIEKTPOHHO- https://archive.neicon.ru/xmlui/
nH(GOPMaIMOHHBIN KoHIopuuym» (HIT

Wudopmannonnass  cucrema -
HopmaTuBHbIe paBOBbI€ aKThl, OPTaHU-
3allMOHHO-PACTIOPATUTEIHHBIE JIOKY-
MEHTBI, HOPMAaTUBHbIE U METOJIUYECKUE
JIOKYMEHTBI U HOJTIOTOBJICHHBIC MPOEK-

9 MartepuajibHO-TEXHHYECKO0€e o0ecnevyeHne TUCHUIIIMHBI (MOIYJIsl)

https://fstec.ru/normotvorcheskaya/tekhniche
skaya-zashchita-informatsii

MartepuanbHO-TEXHUUYECKOE 0OecTieueHIe TUCIUIUIMHBI BKITIOYAeT:

VY4eOHble ayIUTOpUH Ul IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA!

- MyJIbTUMEUIHBIC CPEJICTBA XPAHEHUS, IEPEAaYu U MPEACTaBIeHUS HHPOPMAIIH.

VY4eOHble ayIUTOPUH Ui IPOBEICHUS IPAKTUUECKUX 3aHATHIM:

- MyJIbTUMEIUIHHBIC CPEJICTBA XpAaHEHUS, IEpeAauu U MpecTaBleHuss HHGOpMaIuy;

- I0CKa, MYJIbTUMEAUNHBIN POEKTOP, KPAH.

VY4eOHble ayIUTOpUN AJISl IPOBEACHUS IPYIIIOBBIX U MHAWBUYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

- MyJBTUMEIUIHBIE CPENICTBA XPaHEHHsI, IEpeaaul U MPEACTaBICHU HHPOPMALINH;

- 0OCKa, MYJIbTUMETUNHBIA TPOEKTOP, IKPaH.

[Tomernenust 1y1st CaMOCTOSATEIBHOM pabOThI 00YJAIOITUXCSI:

- TIepCoHaJIbHbIE KOMIbIOTEPHI ¢ makeToM MS Office, BbIX010M B HHTEPHET | C JIOCTY-
IIOM B 3JIEKTPOHHYIO 00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

ITomerienus 111 XpaHeHUs U MPO(UITAKTUYECKOTO 00CTyKUBaHUS y4yeOHOro 000py/0-
BaHUS:

- CTEJUIaXM JJIsl XpaHeHHUs Y4eOHO-HarJIsIHBIX MOCOOUH U y4eOHO-METOINYECKOH J0-
KVMEeHTATTUN .



[Tpunoxenue 1

YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcst

Bun camoctostens- | Koi-Bo
Paznen/ Tema AMCUUTUIMHBL . DOpMBI KOHTPOJIA
HOM pabOThI 4acoB

1. Teopus HaJIEKHOCTH KaK HayKa U [IpopaboTka jeKuu- 3 YcerHblil onpoc
HayyHas aucuuIuiMHa. OnpeneneHue OHHOI'O MaTepuaia
HOHSATHS «HAJICKHOCTBY
2. Ilonstue «otka3y». Knaccugpukanus u | IlpopaboTka nekiu- ) 3aiuTa npakTu-
XapaKTepUCTHKH 0TKa30B. HajexHOCTh | OHHOrO Marepuaia. 4ecKoi paboTbl
U COXPaHAEMOCTb. TepMUHOJIOTHS Odopmiienne mpak- Nel Tepmunono-
HaJIeKHOCTH TUYECKOM paboThI I'Msl HaJIe)KHOCTH
3. Knaccudukamnus rexanyeckux cucrem | [IpopaboTka nexiu- 3 YcTHBIN onpoc

OHHOI'0 MaTepuaja
4. Kpurepuu u nokazarenu HagexxHocTH. | I[IpopabGoTka sekuu- ) 3aiuTa npakTu-
Kpurepun HaiexKHOCTH HEBOCCTaHABIU- | OHHOTO MaTepuaa. 4ecKoi paboTbl
BaeMbIX cucTeM. BeposiTHOCT 6€30T- Odopmiienne mpak- Ne2 Pacuyer noka-
Ka3HOH paboThbI THUYECKOM paboThI 3arenel HaJex-

HOCTHU
5. IlnotHoCTH pacnpenenenus Bpemenn | IIpopaboTka nexkiu- 4 YcTHblit onpoc
0e30TKa3HOM pabOThI (4aCTOTa OTKA30B). | OHHOIO MaTepuala
WuTencuBHOCTh 0TKa30B. CpesiHee Bpe-
Ms1 6€30TKa3HON pabOThI
6. Kpurepuun Hanexxnoctu BocctaHaBinu- | IIpopaboTka nekiu- 4 YcTHBIN onpoc
BaeMbIX cucteM. CpenHee BpeMsi paboThl | OHHOTO MaTepuala
MEXly OTKa3aMH U CPEIHEE BPEMsI BOC-
cra”oBneHus. [lapamerp noroka oTka-
30B. DyHKIMS TOTOBHOCTH U (PYHKITUS
IPOCTOSI
7. 3aKOHBI pacHpeIesIeHNs BpEMEHH J10 [IpopaboTka nexiu- 4 VYceTHBII onpoc
OTKa3a, Han0oJiee yacTo UCIOIb3yeMble | OHHOTO MaTepuaa
B TEOPUU HAJIEKHOCTHU
8. IIpeobpazoBanue Jlamnaca. Crienu- IIpopaboTka nekuu- 4 VYceTHBIT onpoc
aJbHbIE MIOKA3aTeNN Ha/IeKHOCTH dJie- OHHOT'0 MaTepuaia
MeHTOB U cucteM. [lokazarenu Hagex-
HOCTH DJIEMEHTA.
9. CranmoHapHble 3HaUEHUS MOKa3aTe- [IpopaboTka nekuu- 3 YcTHBIN onpoc
Jed HaJeXKHOCTH demMeHTa. [lokazarenn | oHHOro Marepuana
HaJIe’)KHOCTH HEBOCCTAHABIIMBAEMOM U
BOCCTaHABJIMBAEMOW TeXHUKH. OCHOB-
HOE ypaBHEHUE (PYHKIIMOHUPOBAHUS CH-
CTEMBI.
10. [Ipobnembl aHaIM3a HAJEKHOCTH [IpopaboTka nekuu- 5 3amuTa npakTu-
CJIOKHBIX TEXHUYECKHX cucTeM. Hayu- OHHOT'O MaTepuana. YyecKoil paboThl
HO€ 00O0CHOBaHHUE KpUTEpUEB U NMokaza- | OdopmiieHre mpak- Ne2 Onenka
TeJIEW HAJIE)KHOCTHU TUYECKOU pabOThI HaJIE)KHOCTHU
CJIOXHBIX CUCTEM

11. Pa3paboTka mozenei Gpynkiuonupo- | [IpopadoTka jgexuu- 4 VYcTHBIH onpoc

BaHUA CIIOKHOU cUCTEMEL. MeTobI aHa-
JIM3a HaACKHOCTH TEXHUYECCKUX CHCTEM.
0030p CYIIECTBYIONIUX METOIOB pacue-
Ta HaACKHOCTH CJIOKHBEIX CHCTEM.

OHHOI'O MaTcpurajia




Bun camoctosrens- | Koi-Bo
Paznen/ Tema AMCUUTUTMHEL . DOpMBI KOHTPOJIA
HOM pabOThI 4acoB
12. [IpuunuHbI HEIKCIIOHEHIIUATIBLHOCTH [IpopaboTka jeKuu- 4 VYcerHblit onpoc
CIIy4alHbIX [1apaMeTPOB, OTKA30B U BOC- | OHHOT'O Marepuala
CTaHOBJICHUIN TEXHUYECKHX CHUCTEM.
13. 3aBucuMOCTh TIOKa3aTeNCH HATCK- [TpopaboTka nexiu- 4 VYcrHbIl onpoc
HOCTHU OT 3aKOHOB paclpe/ieTICHUs U OHHOT'O MaTepuaa
JUCLUIUIMHBI BOCCTAHOBJIEHUS 3JIEMEH-
TOB.
14. KputnuHoe BiusiHuE POU3BONIbHBIX | [IpopaboTka nekiu- 4 VYeTHbII onpoc
pacrpezieieHui 0TKa30B U BOCCTAHOB- OHHOT'O MaTepuaa
JICHUH Ha HECTallMOHAPHBIE IT0Ka3aTeNn
HAJEKHOCTH
15. Metozp! u mpobIeMBbl pacdera [IpopaboTtka nexiu- 4 VYeTHBII onpoc
HAJIKHOCTH CUCTEM C OOJIBIIMM YUCIOM | OHHOTO Marepuaa
cocrosiHuil. [Ipo0iemsl pacuera Hagex-
HOCTU PEKOH(PUTYPUPYEMBIX CUCTEM
16. IIpoGnemsbl co3nanus BeICOKOHanexk- | [IpopaboTka jgexiu- 4 VYcrHbIl onpoc
HBIX cucteM. OcHOBHas npobiaema OHHOT'O MaTepuaa
HAJIe)KHOCTH TEXHUUYECKHUX CUCTEM
17. Texaudeckue npodnemsl ooecrieue- | [IpopaboTka jgeKu- 4 VYcTHBIN onpoc
HUS Ha/IEKHOCTHU CJIOKHBIX CUCTEM OHHOI'0 MaTepuaia
18. AHanu3 HaJIeKHOCTH CUCTEM [IpopaboTka jeKuu- 5,05 | YcrHbIi onpoc
OHHOT'O MaTepuaa
HToro no aucuuninHe 73,05 | IlpomexyToOU-

HbI KOHTPO.Ib
(3auer)

[TprMepr! MPaKTUYECKOTO 3a/1aHus

3amaua 6. Bpems paboThl 10 OTKa3a CepUHHO BBIMYCKAEMOW NETaaM pacHpeieseHo IO
HOpMaJIbHOMY 3aKoHY ¢ napamerpamu: T = 1000 vac, o = 250 yac. OnpenenuTs:

- BEPOSITHOCTh TOT0, YTO JIeTallb MpopaboTaeTr O0e30TkazHo 6osee 1200 yacos;

- BEPOSITHOCTh TOT'0, YTO HapabOTKa 10 OTKa3za OyJeT HaxoJIuThCS B MHTEpBajie [m - 3-c,

m+ 3-6];

- BEpOSITHOCTh TOT0, YTO 0€30TKa3HO ImpopaboTaB 10 MoMmeHTa BpeMeHu 1200 yacos, ne-
Tasib 6e30TKa3HO npopadortaet u A0 1500 yacos.

3amaga 7. KoMImekryromas aetainb, UCIOJIb3yeMas MPHU W3TOTOBIEHUU YCTPOWCTBA, IO
JTAHHBIM TTOCTaBIIMKA UMEET HOPMaJbHOE paclpesiesieHle BpeMEHH 10 0TKa3a ¢ mapaMeTpaMu m
=4000 ygac, 6 = 1000 yac. OnpenenuTp cIeayolne MoKa3aTeI HaJeKHOCTH IETaIN:

- HapabOTKY JI0 0TKa3a, COOTBETCTBYIOIIYIO 90% HaAe)KHOCTH JIeTalH;

- BEPOSITHOCTH TOTO, UTO JIETallb UMEET HapaboTKYy, jexanryto B uarepsaie [2000; 3000];
- BEPOSITHOCTH TOT0, YTO JIETallb UMEET HapaOoTKy, Oosblryto, yem 4000 yacos.







[Tpunoxenue 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrecranmum

[TpomexxyTouHas aTTecTalusi KMEET LEIbI0 ONPEACIUTh CTEICHb JTOCTHKCHUS 3aIUIAHUPOBAHHBIX PE3yJIbTATOB O0YYCHHS MO AMCUIUILUIMHE (MO Y-
JI10) 3a Tepro1 00ydeHHUs U IPOBOAUTCS B (hOpMe IK3aMEHa.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaCTBA AJIA IPOBCACHUA l'lpOMC)KyTO‘-IHOﬁ aTrrecranuu:

Crpyxk-
TYpHBIH 3J1€-
MEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

OK-1: cioco0HOCTHI0 K A0CTPAKTHOMY MBIIICHUIO, AHAJIM3Y, CHHTE3Y

3HaTh

CUTyallud, CBA3aHHBIC C HAJEKHO-
CTBIO TPAHCHOPTUPYIOIIMX MAIIWH U MeXa-
HU3MOB 000TaTUTEIBHOTO Mepeiena

BOHpOCH JIA HpOMe)KYTOqHOﬁ IIPOBCPKU 3HAHHUH CTYACHTOB IO AUCHUIIIINHE:

BOoo~NoGR~WDNE

12.
13.
14.
15.

16.
17.

0.
. UTO Takoe MIOTHOCTh PACIPEICICHUS BpEeMEHH O€30TKa3HOW paboThl (4acToTa

Jaiite onpeneneHne NOHATUSA «HAAEKHOCTDY.

Yro takoe oTka3? Kiaccudukanus u XxapakTepUCTUKU OTKa30B.

Kak cBsi3aHbl IOHATHS «HAAEKHOCTDY U «COXPAHSIEMOCTb»?

[TpuBeauTe knaccupuKays TEXHUIECKUX CUCTEM C TOUKH 3pEHHs HaJEKHOCTH.
Yro Takoe oTtka3? Knaccudukanus 1 XapaKTepUCTUKN OTKa30B.

Kak cBsi3aHbI NOHATHS «HAAEKHOCTHY) U «COXPAHIEMOCTD)?

[TpuBenuTe kaaccuPpUKaus TEXHUYECKUX CUCTEM C TOUKH 3pEHUS HAIEKHOCTH.
Yro Takoe KpUTEPHUH U MIOKA3ATENIN HAAEKHOCTH?

KakoBbl kpuTepun HaI€KHOCTH HEBOCCTAHABINBAEMBIX CHCTEM?

Yro Takoe BepOosATHOCTH 0e30TKa3HOM paboThl? Kak ee onpenenuts?

otka3oB)? Kak ee onpenenurs?

Uto Takoe MHTEHCUBHOCTh 0TKa30B? Kak ee onpenenuts?

Yro Takoe cpeqHee BpeMst O6e30Tka3HOM paboTsl? Kak ero onpenenuts?

KakoBbl KpuTepuu Ha/IEXKHOCTH BOCCTAHABIMBAEMBIX CUCTEM?

Yro Takoe cpenHee BpeMsi pabOThl MEXly OTKa3aMH U Cpe/iHee BpeMsi BOCCTAaHOB-
neHus?

Yro Takoe mapaMmeTp MOToKa 0TKa30B?

Uto Takoe QyHKIHS TOTOBHOCTH M (PYHKITUSI TPOCTOS?
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18. Kakue 3akoHBI pacrpeieieHusl BpeMeHH 10 0TKa3a HanboJee 4acTo UCIONb3YI0T-
Csl B TEOPHH HAJIC)KHOCTHU?
YMmeThb NEHCTBOBATh B HECTAHIAPTHBIX CUTY- IIpumepol npakmuueckozo 3a0anus

anusax, CBA3AHHBIX C HAJCKHOCTBIO TPAHC-
MOPTUPYIOLIUX MAIIUH U MEXaHU3MOB 000-
raTUTENIBHOIO Iepeaena

3agauya 1. Texuuueckas cucTeMa COCTOUT U3 N = 3 MOJACUCTEM, KOTOPbIE MOTYT OT-
Ka3aTh HE3aBUCUMO APYT OT Apyra. OTka3 KaJa0W MOJICUCTEMBI IPUBOIUT K OTKa3y BCEH
cuctembl. BeposATHOCTh TOTO, UTO B TeueHHE BpeMeHHU ! mepBas mojcuctemMa padboTaeT
6e3oTKa3zHo, paBHa 0,7, Bropas — 0,9, Tperbs — 0,8. HaiiTu BepoATHOCTb TOTO, YTO B TE€UE-
Hue BpeMmeHu ! cucrema npopabotaer 6e30Tka3Ho. HailTu BeposSTHOCTh OTKa3a CUCTEMBI
3a Bpem4 {.

3agaua 2. V3BecTHO, YTO CEpHITHO BhITycKaemasl AeTajlb UMEeT IKCIIOHEHIIUAIbHOE
pacmpeneiieHie BpeMEHH JI0 OTKasza C MapaMeTpoMm A = 10° wac™. Jerams HCIIOIb3YETCS
KOHCTPYKTOpPOM TIpu pa3paboTke HOBoro nmpubdopa. Haznauennsiit pecypc npubopa 7Ty =
10 uac.

OnpenenuTs Caeayrore MoKa3aTeau HaIe)KHOCTH JIeTalH:

- BEPOSITHOCTh OTKa3a JIETAIH JJO MOMEHTA BpeMeHH Ty,

- BEPOSITHOCTh TOTO, UTO JIETaIb 0€30TKA3HO MPOpadOTaET B TEUCHUE BPEMEHU Ty;

- BepOSITHOCTB OTKa3a B mHTepBase Bpemenn ot 10° 1o 107 ac.

3agauya 3. CuctemMa COCTOUT U3 MATH AJIEMEHTOB C SKCIIOHEHIIUAIBHBIMHI 3aKOHAMU
pacripeie/ieHUsl BpeMeHH J10 oTKa3a. [TokazarensiMu ux HaaekHoctu sistores: P1(100) =
0,99, 2 = 0,00001 wac™, T3 = 8100 uac, T, = 7860 uac, As = 0,000025 uac™.

Onpenenuth Bpems t, B TeUeHHE KOTOPOTO CHUCTeMa OYJeT WCIpaBHA C BEPOSTHO-
creio 0,92.

3anaua 4. [Ipoextupyercs Hepe3epBUPOBAHHAS CUCTEMA, COCTOSIIASA U3 AJIEMEHTOB
gyeTbIpex rpymni. KomndecTBO 3IIeMEHTOB KaKIOW TPYMIBI, a TakkKe WHTEHCHMBHOCTh UX
OTKa30B TPUBEJICHBI B TaOJHIIE.

JlaHHBIE O YHCIe DIEMEHTOB CUCTEMBI U MHTEHCUBHOCTH MX OTKAa30B

Howmep rpynnst Hucno 351eMeHTOB NHTEHCHBHOCTH OTKA-
3a BJIEMEHTA, qac™
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1 10 2-10®

2 15 4-10°

3 32 2,5-10°

4 8 5-10°
Onpenenurs:

- UHTEHCUBHOCTB OTKa3a CHCTEMBI;

- cpeaHee BpeMs 0e30TKa3HOH paboThl;

- BEpOSITHOCTh 0€30TKa3HOI paboThI cUCTEMBI B TeueHue BpeMeHu t; = 100 yacos, t;
= 10004acoB 1 B MHTEpBaJle yKa3aHHBIX HAPAOOTOK;

- IJIOTHOCTBH pAacIpelesieHUs] BpeMeHH O0e30TKa3HOW paboThl CHUCTEMBI NPH Hapa-
oorket, = 10004acos.

3agaya 5. CucremMa COCTOUT U3 MATH JIEMEHTOB C MOCTOSHHBIMH MHTEHCUBHOCTSI-
MH OTKa30B. BeposiTHOocTH 0e30TKa3HON pabOThl 3JIEMEHTOB B TeueHHE ! 4yacoB MMEIOT
ceayromnue 3uadenus: P1(100) = 0,99, P,(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95,
P5(120) = 0,98.

Onpenenutbh BEpPOATHOCTh 0€30TKa3HOM padOThl CUCTEMBbI B TedeHHe 625 yacoB ee
(YHKLMOHUPOBAHUS, a TAKXKE Cpe/IHee BpeMs 0€30TKa3HON pabOTHI.

3agaua 6. Bpems paOoThl 10 0TKa3a CEpUHHO BBITYCKAEMOM JIeTalld paclpeieseHo
10 HOPMAJILHOMY 3aKoHY ¢ napamerpamu: m = 1000 vac, 6 = 250 gac. Onpenenurs:

- BEpOSITHOCTH TOTO, UTO JIeTallb TIpopaboTaet 6e30TkazHo 6omee 1200 yacos;

- BEpOATHOCTb TOT'0, YTO HapabOTKa 10 OTKa3za OyJeT HaXxOJUThCs B MHTEpBaje [M -
3-0, m+ 3-0];

- BEpOSITHOCTh TOTO, YTO O€30TKa3HO npopadboTaB 10 MomMeHTa BpemeHH 1200 vacos,
neranb 0e30Tka3Ho npopabdotaet u 10 1500 yacos.

3anaua 7. KommuiekTtyronias AeTalb, HCIOIb3yeMasi TP U3TOTOBIIEHUN YCTPOMCTBA,
0 JIaHHBIM TTOCTaBIIMKa UMEET HOPMAJIbHOE paclpe/iesieHHe BpeMEeHH 0 OTKa3a ¢ rnapa-
Metpamu M = 4000 gac, 6 = 1000 gac. OnpenenuTs ClIeayoIre MoKa3aTeln HaeKHOCTH
JIeTaJIN:
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- HapabOTKYy JI0 0TKa3a, COOTBETCTBYIOIIYIO 90% HaeKHOCTH JIeTalH;
- BEPOATHOCTH TOTO, YTO JIeTalbh UMEET HapaboTKy, jexairyo B uHTepBaie [2000;
3000];
- BEPOSITHOCTh TOT'O, UTO JIETAJIb UMeeT HapaboTKy, Oonbiryro, yem 4000 yacos.
Bnaners CIIOCOOHOCTBIO NMPUHUMATH PEIICHHSI, IIpumep 3a0anus 0151 NPOMENCYMOUHO20 MECMUPOBAHUS

CBSI3aHHBIE C HAJEKHOCTBKO TPAHCIOPTHU-
PYIOIIMX MAalllMH ¥ MEXaHU3MOB 00OTaTH-
TEJIBHOTO IIepeaena

Kakoii moka3arenb HaJie)KHOCTH HE SIBIISIeTCS (PYHKIIHEH BpeMeHU?
a) BEPOATHOCTh OE30TKA3HOM pabOTHI

0) BEpOsATHOCTh OTKa3a

B) IJIOTHOCTH pacrpeesieHus BpeMeHU 0e30TKa3HON paboThI

') MHTEHCUBHOCTH OTKA30B;

1) cpeiHee BpeMs 0e30TKa3HOM paboThI

(DTanoHHBIN OTBET: 1)

ITK-9: cnmoco0HOCTBIO CPABHUBATH N0 KPUTEPUAM OLECHKH NMPOCKTHPYEMbIE Y3/1bl H arPerarbl ¢ y4eToM TPeOOBAHUII HAJEKHOCTH, TEXHO-
JIOTHYHOCTH, 0€3011aCHOCTH, OXPAHbI OKPY KaIOLIel cpeibl 1 KOHKYPEHTOCIIOCOOHOCTH

3HaTh

COBPEMEHHBIE METOJbI HCCIIEIOBAHUS
HAaJIe)KHOCTH TPAHCHOPTUPYIOIIHUX MALIUH U
MEXaHU3MOB 000TaTUTEIBHOIO Mepeiena

LN~ WNE

9.

Bonpocs! U1 MpoMeXyTOYHON IPOBEPKU 3HAHUH CTYACHTOB IO JUCLUIUINHE!
[aiite onpeneneHne NOHATHS «HAAEKHOCTY.
Yro takoe oTka3? Kiaccuduxanuus u XxapakTepUCTUKU OTKA30B.
Kak cBsi3aHbI IOHATHS «HAAEKHOCTBY U «COXPAHSIEMOCTh»?
[TpuBeauTe knaccupuKays TEXHUIECKUX CUCTEM C TOUKH 3pEHUs HaAEKHOCTH.
YT0 Takoe KpUTEPUH U TIOKA3ATEIN HAJAEKHOCTH?
KaxoBbI KpuTepun HaIEKHOCTH HEBOCCTAHABINBAEMBIX CUCTEM?
Uto Takoe BeposSsTHOCTH Oe30TKa3HOU paboThl? Kak ee onpenenuts?
Yro Takoe MIOTHOCTh paclpeneseHus] BpeMeHH O0e30TKa3zHOW paboThl (4acToTa
otka3oB)? Kak ee onpenenurs?
Yrto Takoe HHTEHCUBHOCTB 0TKa30B? Kak ee onpenenurs?

10. Yro Takoe cpeanee BpeMs 6e30TKa3HOM paboTei? Kak ero onpenenuts?
11. KakoBbI KpUTEPHH HAIEKHOCTH BOCCTaHABINBAEMBIX CUCTEM?
12. Yto Takoe cpemHee BpeMs pabOThl MEX/Y OTKa3aMH M CpeTHee BPEMsI BOCCTAHOB-
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nenus’?

13. Yro Takoe mapameTp MoToKa OTKa30B?

14. Yro Takoe QyHKIUS TOTOBHOCTH M (DYHKIIHS TTPOCTOSI?

15. Kakue 3akoHBI pacrpeneseH sl BpeMEeHH 10 0TKa3a HanboJee 4acTo UCTOIb3YIOT-
Csl B TEOPUH HAJIEKHOCTHU?

YMmers

OLICHUBATb PE3yJIbTaThl UCCIICIOBAHUS
HAaJIeKHOCTH TPAHCHOPTUPYIOIIHUX MALIUH U
MEXaHU3MOB 000TraTUTEIBHOIO Iepeiena

IIpumepuvl npakmuuecko2o 3a0aHus

3agauya 6. Bpems paboThI 10 0TKa3a CEPUITHO BBIITYCKAEMOMW JIETaIN PacCIIPEIeIeHO
10 HOpMaJIbHOMY 3aKoHY ¢ napamerpamu: m = 1000 yac, 6 = 250 yac. OnpenenuTs:

- BEpOSITHOCTH TOTO, UTO JIETaJb IIpopaboTaet O0e30TkazHo 6osee 1200 vacos;

- BEpOATHOCTb TOT'0, YTO HApabOTKa 10 OTKa3za OyJeT HaxOJUThCs B MHTEpBaje [M -
3-0, m+ 3-c];

- BEPOSATHOCTh TOT'0, YTO O€30TKa3HO MpopaboTaB 10 MoMeHTa BpeMeHu 1200 yacos,
netanb 6e30TKa3Ho npopadoraet u 10 1500 gacos.

3agaya 7. Kommiekryronias 1etaib, HCIOJIb3yeMas IPU U3TOTOBIEHUH YCTPOICTBa,
[0 JaHHBIM MOCTABIIMKA UMEET HOPMaJIbHOE pacIpeielieHie BPEMEHHU /10 OTKasa ¢ napa-
metpamu M = 4000 gac, 6 = 1000 gac. Onpenenurs caeayone NoKa3aTeNIn HaJeKHOCTH
JeTanu:

- HapabOTKy 10 0TKa3a, COOTBETCTBYONIYI0 90% HaAeKHOCTH AETAIH;

- BEPOATHOCTH TOTO, YTO JIeTalb UMEET HapaboTKy, Jexairyo B uHTepBaie [2000;
3000];

- BEpPOSITHOCTH TOTO, UTO JIETa]Ib UMEET HapaboTKy, Oombiryro, ueM 4000 gacos.

Bnanerts

METOJIaMH IIPEICTABICHUS PE3yJIbTa-
TOB HCCIIENOBaHUS HAJEKHOCTH TPAHCIIOP-
THUPYIOLUX MAlllMH U MEXaHU3MOB 000raTH-
TEJIBHOTO Iepeaena

IIpumep 3a0anus 015 RPOMENCYMOUHOLO MECMUPOBAHUSL

Kakoii moka3arenb HaJe)KHOCTH HE SBISETCS (PYHKIIHEH BpeMeHU?
a) BEPOATHOCTh OE30TKAa3HOM pabOTHI

0) BEpOSATHOCTH OTKa3a

B) TUIOTHOCTh pacmpeiesieHUs: BpeMeHU 0€30TKa3HOH padOoThI

T') HIHTEHCUBHOCTb OTKAa30B;

1) cpeqiHee BpeMs 0€30TKa3HON pabOThI
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(DTanoHHBIN OTBET: 1)
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0) Ilopsinox mpoBeneHUs] MPOMEKYTOYHOH ATTECTALMH, NOKAa3aTeJd W KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHasi aTTecTalys M0 AUCIUILUINHE BKIFOYAET TEOPETHUECKUE BOTIPOCHI, M03-
BOJAIOIIHUEC OUCHUTHL YPOBCHL YCBOCHUA O6y‘-IaIOH_[I/IMI/IC$I 3HaHI/II>'I, " MMPAKTUYCCKUC 3aaHuA,
BBISIBIISIIONIME CTENICHh CPOPMUPOBAHHOCTH YMEHUH M BIIaJICHHUIA, TPOBOAUTCS B (hopme 3aue-
Ta.

3a4er Mo JAHHOHM MUCIMIUTMHE TPOBOJMTCS B YCTHOW (opMe Mo OmiieTaM, Ka)Iblid 13
KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJHO MPAKTHYECKOE 33 aHHE.

Jiiss poBeeHUs] KOHTPOJII 3HAHWH, YMEHUH M HABBIKOB CTYJCHTOB IO JUCIUILTAHE
pa3paboTaHBbL:

— TEOPETHYECKUE BOMPOCHI JIJIsI CAMOKOHTPOJISI IIPU TIOATOTOBKE K 3a4ETy;

- IPaKTUYCCKUE 3aIaHUS IS 3a49€Ta;

—OUIIeTHI.
Ilepeuensy meopemuueckux 6onpocos K 3auemy

1. JaiiTe onpeneneHre NOHATUS «HAIEKHOCTDY.

2. Uro Takoe otkas? Kiaccudukaius u XxapakTepUCTUKH OTKa30B.

3. Kak cBsi3aHbl MOHATHS «HAAEKHOCTDY U «COXPAHIEMOCTh»?

4. [TpuBenure kiaccuuranys TEXHUYECKHX CHCTEM C TOYKH 3pPEHHA
HaEKHOCTH.

S. Yro Takoe KpUTEpUU U MOKa3aTesIn HaaEKHOCTU?

6. KakoBbl kpuTepuu HaIEKHOCTH HEBOCCTAHABIUBAEMBIX CHCTEM?

7. Uto Takoe BeposTHOCTH Oe30TKa3HOU paboThl? Kak ee onpenenuts?

8. Uro Takoe IUIOTHOCTh paclpeieneHus] BpeMeHH 0e30TKa3HOW paboThI
(uacrota otka3oB)? Kak ee onpenenurs?

9. Yo Takoe MHTEHCUBHOCTD 0TKa30B? Kak ee onpenenurs?

10. Uto Takoe cpemHee Bpemsi Oe3oTkazHou paboTei? Kak ero ompene-
JTUTh?

11. KakoBbl KpuTepuu Ha/IEXKHOCTH BOCCTAHABIMBAEMBIX CUCTEM?

12. Yro Takoe cpenHee BpeMs pabOThl MEX1y OTKa3aMU M CpeJHee BpeMs
BOCCTAHOBJICHUSI?

13. Yro Takoe mapaMmeTp MoToKa OTKa30B?

14. Yro Takoe QyHKIUS TOTOBHOCTH U (PYHKIIHS TPOCTOSI?

15. Kakue 3akoHBI pacmpeneneHHs BpEMEHU 10 OTKa3a Hambosee 4acTo

HCIIOJIB3YIOTCA B TCOPUU HaI[e)KHOCTI/I?

Ilpumepovl npakxmuyecKux 3a0anuil 011 RPOMENHCYMOYHOU ammecmayuu

3agaua 1. TexHuueckas cCUCTeMa COCTOUT U3 N = 3 MOJCUCTEM, KOTOPhIE MOTYT OTKa-
3aTh HE3aBUCUMO JIpyT OT Apyra. OTKa3 KaXJ0W MOJCHUCTEMBI NMPUBOJUT K OTKa3y BCEU CH-
cTeMbl. BeposSTHOCTh TOTO, UTO B TeueHUE BpeMeHH t mepBas mojacucreMa paboTtaer 6e30T-
Ka3Ho, paBHa 0,7, Bropas — 0,9, tpetbsa — 0,8. HaliTu BEpOATHOCTH TOTO, YTO B TEUEHUE BpeE-
MeHH t cucteMa popaboTtaet 6e30Tka3zHo. HaliTi BEpOsSTHOCTH OTKa3a CHCTEMBI 3a BpeMs .

3amaua 2. V3BeCTHO, YTO CEpUITHO BBITYCKaeMas NETallb UMEET SKCIOHEHIMAIbHOE
pacrpe/ieeHre BpeMeHH 10 0TKasa ¢ mapamerpoM A = 107 gac™. Jlerans ucnons3yercst KOH-
CTPYKTOPOM TIpH pa3paGoTke HOBOro nprGopa. Hasnauenusiii pecype npuGopa T, = 10 uac.

OnpenenuTth CIeAYIONINE MTOKA3aTeNu HaIeKHOCTH JIeTalH:

- BEPOSITHOCTh OTKa3a JICTAIH JJO MOMEHTA BpeMeHH Ty,

- BEPOSITHOCTH TOTO, YTO JIETAIb 0€30TKA3HO MPOPadOTAET B TCUCHUE BPEMEHU 1y;

- BEPOSITHOCTh OTKa3a B MHTEPBAJIC BPEMEHU OT 10% 5o 10 uac.

33}13‘13 3. CucreMa COCTOUT M3 HATU DIIEMEHTOB C SKCIIOHCHIIHMAJIbHBIMHU 3aKOHaMHN
pacripee/ieHusl BpeMEHHM 10 OTKaza. [TokaszarenssMu ux HaaexHocT seistorcs: Pi(100) =
0,99, A2 = 0,00001 wac™, T3 = 8100 uac, Ty = 7860 uac, ks = 0,000025 uac™.



Onpenenuts Bpems t, B T€UEHHUE KOTOPOTO cUCTeMa OyJeT MCIpaBHA C BEPOSTHOCTHIO
0,92.
3anaua 4. [IpoexTupyercs Hepe3epBUPOBAHHAS CUCTEMa, COCTOSIIIAS U3 SJIEMEHTOB Ye-
ThIpeX Tpymi. KomudecTBo 311eMEeHTOB KaXI01 I'PYIIIbI, @ TAKKE HHTEHCUBHOCTh MX OTKA30B
IIPUBENIEHBI B TaOJINLIE.
JlaHHbBIE 0 YHCIIe DJIEMEHTOB CHCTEMBl 1 HHTCHCUBHOCTH HX OTKA30B

Howmep rpymimst Yucio 2JIeMEHTOB HMHTEeHCUBHOCTH OTKa3a
DJIEMEHTA, yact
1 10 2:10°
2 15 4-10°
3 32 2,5-10°
4 8 5-107°
Onpenenurs:

- NHTEHCUBHOCTb OTKa3a CUCTEMBI;

- cpeqiHee BpeMs 0e30TKa3HOM paboThl;

- BEPOATHOCTb 0€30TKa3HOM paboThl cucTeMbl B TeueHue BpemeHu t; = 100 yacos, tp =
100049acoB u B MHTEepBaje YKa3aHHBIX HAPAOOTOK;

- IUIOTHOCTH pacHpeesieHus BpeMeH! 0e30TKa3HOi padoThl CHCTEMBI IpU HapaboTket,
= 1000y4acos.

3agaya 5. Cucrema COCTOUT W3 ISITH AJIEMEHTOB C IOCTOSSHHBIMU MHTEHCHBHOCTSIMU
0TKa30B. BeposTHOCTH 6€30TKa3HOI paboThI 3JIEMEHTOB B T€UYEHHUE I YaCOB UMEIOT CIeNylo-
mue 3Havenus: P1(100) = 0,99, P»(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95, P5(120) =
0,98.

Onpenenutbh BEPOSITHOCTh O€30TKa3HOW pabOThl CUCTEMBI B TedeHHE 625 4vacoB ee
(YHKLIMOHUPOBAHUS, a TAKXKE Cpe/iHee BpeMs 0€30TKa3HON pabOTHlI.

3agaua 6. Bpems paOoThl 10 0TKa3a CEpUIHHO BBITYCKAEMOH JI€Tall paclpeaesieHo 1o
HOpMaJIbHOMY 3aKoHY ¢ napamerpamu: m = 1000 gac, 6 = 250 yac. OnpenenuTs:

- BEpOSITHOCTH TOTO, UTO JIETallb IpopaboTaeT O0e30TkazHo Oosnee 1200 yacos;

- BEPOSATHOCTh TOT0, YTO HapaboTKa /10 0TKa3a OyleT HaXOJUThCs B MHTEpBaje [M - 3-c,
m+ 3-c6];

- BEPOSITHOCTh TOTO, YTO 0€30TKa3HO npopaboTaB 10 MoMeHTa BpemeHu 1200 uacos,
netanb 6e30TKa3Ho npopadoraet u 10 1500 gacos.

3agaya 7. KoMiuiekTyromas JeTainb, UCIOIb3yeMasi IPU U3TOTOBIIEHUU YCTPOUCTBA, I10
JTAaHHBIM [TOCTABIIMKA HMEET HOPMaJIbHOE pacipe/ieieHne BpEMEHH JI0 OTKa3a ¢ apaMmeTpamMu
m = 4000 uac, ¢ = 1000 yac. OnpenenuTs cleayomue NOKa3aTeNn Hae)KHOCTH JETaIIN:

- HapabOTKYy /10 OTKa3a, COOTBETCTBYIOIIYI0 90% HaIeKHOCTH JIeTalH;

- BEPOSITHOCTh TOTO, YTO JETajb MMeeT HapaboTKy, Jexarrylo B uHTepBaie [2000;
3000];

- BEPOSITHOCTH TOT'0, UTO JIETallb UMEET HapaOoTKy, Oombiyto, yem 4000 vacos.
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