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JIMCT perucTpauuu M3MeHEeHU U J0MOJTHEeHU I

Ne Pa3nen Kpatkoe conepxanve n3aMeHe- JHara. No Ioamnuce
/T PITJI (mo- HUSI/ TOTIOTHEHUS MPOTOKOJIA 3aB. Ka-
JUyJIsT) 3ace/laHus benpoii
Kadeapsl
1 PII AxTtyanusanus Bcex paszaenos PII 07.09.2018 r.
rpoTokoy Nel
2 | PII AxTtyanuzanus Bcex pazaenon PIT 26.09.2019
poTokoi Ne 2
3 AKTyanu3anus yueOHO-METOUIECKOTO U 01.09.2020 mpo- 57

MH(POPMALIMOHHOTO 00eceueHHs! TUCIIUTLIN-

moxoi Nel




1 Ilean ocBOEHMM TUCHHUILIHHBI

Lenpro ocBOeHUST TUCUMILIUHBI «Teoprs HAEKHOCTU TOPHBIX MAIIMH U 000PYAOBaHUS» SIB-
JSIOTCS:

- (opmupoBaHue W pazBUTHE Yy OOYYAIOMIMXCS TOTOBHOCTH K YYacTHIO B HCCIICIOBAHUU
HaJie)kKHOCTH ' MuO U uX CTPYKTYpPHBIX 3JIEMEHTOB.

2 MecTo AUCUUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPorpaMMbl MOATOTOBKH CIie-
HHAJHCTA

Jucuunnnza «Teopust HaeKHOCTH TOPHBIX MAlMH U 000pYJOBaHUSA» BXOAUT B BapUATHUBHYIO

4acTh TUCIUILTHH 0Jioka 1 00pazoBaTeabHON MPOTrpPaMMBl.
Jlis u3y4eHus JUCLUIUIMHBI HE00X0AMMBI 3HaHUs (YMEHUs, HABbIKH ), CPOPMHUPOBAHHBIE B

pe3ysbTare U3y4eHus CIEeIYIOMNX AUCIUILIINH (BXOIAUINE TUCIUIUINHBI):
MaTeMaTHKa, (pr3KKa, MeXaHuka, (pu3rka ropHbIX IOPOJ, FOPHbIE MAIIMHBI U 000PYI0BaHHUE.
3HaHus (yMEHUSs, BIIAJICHUS), IOTYYCHHBIC TIPY U3yYSHUH AAHHOW AMCIUIUIMHBI OyIyT HEOOXOIH-
MBI JJI51 1albHENIIEero U3y4eHUs JUCLUIUINH!
TPAHCHOPTHBIE CUCTEMBI TOPHBIX MPEANPHUATHH, CTAIMOHAPHBIE MAIIMHBI, TEXHUYECKOE 00CTYXKH-
BaHUE U PEMOHT TOPHBIX MAIIMH, OPraHU3alUs SKCIUTyaTalluyd T'OPHBIX MAIIMH, KOHCTPYUPOBaHUE
TOPHBIX MAaIlIMH ¥ 000PYyI0OBaHUSI.

3 Komnerenunu ody4amomerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHHUSA
AUCHUILIMHBI M IVIAHUPYeMbIe pe3yJibTaThl 00yUeHus:

B pe3ynbrare ocBoeHUs AUCHUILIINHBI « Teoprs HaZeKHOCTH FTOPHBIX MAIlIMH U 000PYI0BaHUS»
oOyyaroImuiics 10JKeH 001aJaTh CIeyIOUMMHA KOMIIETEHIUSAMMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIUHN

ITK-14 roToBHOCTBHIO YYACTBOBAThH B HCCJIEI0BAHUAX 00bEeKTOB NPOGeCcCHOHATBHOM AeATe/b-
HOCTH U MX CTPYKTYPHbIX 2JIEMEHTOB

3HaThL MCTOJbI UCCIICAOBAHUA HAACKHOCTHU I'OPHBIX MAIIMH U O6OI)YI[OBaHI/I$I Ha YpOBHC
OCBOCHHA MaTCpuajia, IMpEACTABIICHHOIO Ha AyAUTOPHBIX 3aHATHUAX C JOIIOJIHU-
TCIBHBIM HCIIOJIb30BAHUEM OCHOBHOM U HOHOHHHTGHBHOﬁ JIUTCPATYpPhI, a TAKKE
IIYTCM HCITIOJIb30BAHUA BO3MOXKHOCTEM HH(I)OpMaHHOHHOﬁ CpCAbl

YmMmeTh HCCIIEIOBaTh HA/IeKHOCTh TOPHBIX MalIMH U 000py/I0BaHUs Ha YPOBHE MaTepHa-
Ja, MPEACTAaBIEHHOTO HAa ayAUTOPHBIX 3aHATHIX C CAMOCTOSITENIBHBIM HCIIONIb30-
BaHUEM OCHOBHOM M JOIOJIHUTEIBHON JIUTEPATyphl, a TAKKE MyTeM HCIOJIb30Ba-
HUS BO3MOXKHOCTEH MH()OPMAIIMOHHOMN CpeJibl

Branets METOJaMH MCCIICIOBAaHUSI HAJI)KHOCTH TOPHBIX MAIINH ¥ 000pY/I0BaHHS Ha
YpOBHE MaTepHalia, IPeACTaBIEHHOIO Ha ayAUTOPHEIX 3aHATHUAX C CAaMOCTOS-
TEJIbHBIM UCITOJIb30BAaHUEM OCHOBHOM M JOTOJHUTEIBHOM JINTEPATYPHI, a TAKKE
MyTeM UCIOIB30BaHUs BO3MOKHOCTEH NH()OPMAIIMOHHON CPEIBI




4 CTpyKTYypa M coJiepKaHue IUCHUIINHBI (MOIYJIs1)

OO01mmast Tpy10€MKOCTh TUCHUTLINHBI COCTABISAET 33aueTHBIX enuHuI] 108 akas. yacoB, B TOM YUCIIE:

— KOHTaKTHas paboTa — 8,7 akaJ. 4acoB:
—ayauTopHas — 8 akaJl. 4acos;
— BHeayautopHas — 0,7 akaj. Jaca
—caMocTosiTenbHas padora — 95,4 akan. Jaca;
- IOATOTOBKA K 3a4ery — 3,9

o Bun camocTosgTeasHOM
AynuropHas 5 paboThI .
KOHTaKTHas pabora g =
[=F =
(B akaj. yacax) o § E: -
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Pazgen/ Tema 2 - P Y p B9 5
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1. Teopust HaaEKHOCTH KaK 6 0,2 0,2 53 ITonck monmoaHUTENBHOI HH- |BX0MHON TECTOBBIM KOH- [IK-14 — 3yB
HayKa ¥ Hay4Hasl JUCLUUILINHA. dbopmariu 1o 3aaHHON TEME | TPOJIb.
Omnpenenenue MOHITHS [ToaroroBka MpakTHIECKOMY
«HAJEKHOCTEY 3aHATHIO.
2. Ilonstue «otka3». Knaccu- 0,2 0,2 5,3 . Cnaua koHTponbHBIX 331a4.  |[IK-14 —3yB
ITouck qOMOIHUTEIBLHOM UH- .
(dUKanUs U XapaKTEPUCTUKH 9 Tect 1o mpoiiieHHOMY Ha
dbopMaruu 1o 3aJjaHHON TeMe
oTka30B. HanexxHocTh U co- JIEKIIUU MaTepuany 1.
[ToaroroBka MpakKTHIECKOMY
XPaHIEMOCTh. TepMHHOIOTHS
3aHATHIO.
HaJIC)KHOCTH
3. Kimaccudukanus Texande- 0,2 0,2/0,21 5,3 [Touck monomuutensHOM H- |Cnada KOHTpObHBIX 3amad.  |[1K-14 —3yB
CKHX CHUCTEM (dhopmMaruu 1o 3a/laHHOM Te- Tect mo mpoitneHHOMY
Me. [ToaroToBka Kk nmpakTuye- |Ha JIEKIUA MaTepuany 2.
CKOMY 3aHATHIO. Pemenue




3aJlaHHbIX 3a71a4.

4. Kputepuu 1 rnokazaTeinu 0,2 0,2/0,21 5,3 [Touck nononuutensHOM UH- |Cnaya KOHTpOAbHBIX 3a1a4.  |[1K-14 —3yB
HaJiexkHoCcTH. Kputepuu dbopmaruu 1o 3agaHHONM TeMe| TecT 1Mo mpolIeHHOMY Ha
HaJIe)KHOCTH HEBOCCTAHABIIH- [ToaroroBka K MPakTUIECKO- JICKIIUU MaTepuay 3.
BaeMbIX CHCTeM. BeposaTHoCTh My 3aHATHIO. PenieHue 3a-
0e30TKa3HOM pabOTHI Jad.
5. IlmoTHOCTH pacnpenencHus 0,2 0,2/0,21 53 . Cnava kKoHTpObHBIX 3a1a4. |[1K-14 —3yB
s ITouck mOTOIHUTEIIHFHOM HH- .
BpeMEHHU 0€30TKa3HOM pabOThI . Tect o npoiiieHHOMY Ha
(dhopmaruu 1o 3a7aHHOM Te-
(uacroTa oTka3oB). HTeHCHB- Me JIEKIIMM MaTepuany 4.
HOCTb 0TKa30B. CpenHee Bpe- '
Ms1 6€30TKa3HOM paboThI
6. Kputepuu HaJ1e:KHOCTH BOC- 0,2 0,2/0,21 53 [Touck nononuuTenbHOM UH- |Cnaya KOHTpoNbHBIX 3a7au.  |[1K-14 —3yB
CTAHABJIMBAEMBIX CUCTEM. (dopMaruu 1o 3aJJaHHOMN Te- TecT no npoieHHOMY Ha
Cpennee BpeMst pabOTHI MEX- Me. [ToaroToBka K mpakTHye- JICKIIUU MaTepuaity 5.
Iy OTKa3aMH U CpeJHee BpeMs CKOMY 3aHATHIO. PermeHwue
BoccTaHoBjeHus. [lapamerp 3aJad4.
IIOTOKA OTKa30B. OyHKIUS I0O-
TOBHOCTHU U (DYHKIIMSI IPOCTOS
7. 3aKOHBI pacrpeaeeHus 0,2 0,2 5,3 [Touck mononuurtensHOM MH- |Crada KOHTpONbHBIX 3amad.  |[1K-14 —3yB
BpPEMEHH JI0 0TKa3a, Hanboiee (dhopMaruu o 3aianHoM Te- |TecT mo mpoiiieHHOMY Ha
4acTO UCTIOJIb3yeMbIC B TCOPUHU Mme. [ToaroToBKa K mpakTHUe- |JICKIIUH MaTepraiy 0.
HaJIC)KHOCTH CKOMY 3aHATHIO. Perenue
3aJ1a4.
8. [IpeoOpazoBanue Jlamaca. |6 0,2 0,2/0,21 5,3 . Cnaua koHTponbHBIX 331a4.  |[IK-14 —3yB
ITonck JOMOHUTEIBHOM UH- .
CnenpaabHbIe TOKA3aTEN . Tect 1o mpoiiieHHOMY Ha
(hopmMaruu 1o 3a/1aHHOM Te-
HAJIe)KHOCTH JIEMEHTOB U CH- e JIEKIIUU MaTepuainy 7.
creM. [Tokaszareny HaIeKHO- '
CTHU DJIEMEHTA.
9. CranmoHapHbIe 3HAYCHUS 0,2 0,2 5,3 [Touck monomuuTensHOM MH- |Coada KOHTpObHBIX 3amad.  |[1K-14 —3yB

MoKa3aTeiieil HaaeKHOCTH

dbopMaruu no 3aJaHHOU TeMe

Tect 1o npoiiieHHOMY Ha




anemenTa. ITokaszarenu
HaJICKHOCTH HEBOCCTAaHABIIH-
BaeMOI M BOCCTaHABINBAECMOM
TexHuku. OCHOBHOE ypaBHe-
HUEe (YHKIIMOHUPOBAHUS CH-
CTEMEI.

ITonroroBka K NpakTU4ECKO-
MY 3aHATHIO.

JIEKIIMK MaTepuainy 8.

10. ITpoGaemsbr aHanmm3a 0,2 0,2 53 Cnaua kKoHTpOJbHBIX 3a1a4. ([1K-14 — 3yB
HaJEKHOCTHU CJIIOKHBIX TEXHU- TTOHCK AOMOHUTENBHOH HH Tect 1o MpONAEHHOMY Ha
yeckux cucteM. Haydnoe N JIEKIIUU MaTepuaiy 9.
dbopmaruu 1o 3a1aHHOU TeMe
000CHOBaHNE KPUTEPUEB U 1O~
KazarejaeH HaleKHOCTH
11. Pa3zpaboTka moenei 0,25 0,25/0,25 53 Cnava kKoHTpObHBIX 3a1a4. |[1K-14 —3yB
(GYHKIIMOHUPOBAHUSI CIIOKHOM Tect no npoiineHHOMY Ha
cUCTEMEL. MeToabl aHalIu3a [Touck 10MOMHUTENBLHON MH- | ey MaTepraity 10.
HAJEKHOCTH TEXHUYECKUX CHU- dbopMaIuu 1o 3aJaHHOU TeMe
ctem. O030p CyIIEeCTBYIONINX
METOJIOB pacyeTa HaJIe)KHOCTH
CIIOKHBIX CHCTEM.
12. ITpnurHBI HEIKCIIOHEHIIH- 0,25 0,25/0,25 53 TTOMCK JIOTONHHTENBHO H Cnava koHTpodbHBIX 3a1a4. |[1K-14 —3yB

BHOCTU WHEIX I1apa- o " |Tect o mpoiieHHOMY H
allbHOCTH CilyHa apa dbopmariu 1o 3a1aHHON TeMe CCT 110 IpOM/ICHHOMY Ha
METPOB, OTKAa30B U BOCCTAHOB- nexiuu Marepuany 11.

JIEHUH TEXHUYECKUX CHUCTEM.

. 3aBUCUMOCTH MMOKa3aTelei , , , , OMCK JOIOJNHUTENBLHON HH-|Craya KOHTPOIBHBIX 3a7aY. -14 —3yB
13.3 0,25 0,25/0,25 53 |IT C T1IK-14
HAJICKHOCTH OT 3aKOHOB pac- dbopmaruu o 3amaHHON Te-|TecT 1mo mpoiiieHHOMY Ha
MpeeeHNs U JUCIUITITUHBI Mme. [ToaroToBka k mpakTuye-|IeKIUU MaTepuaty 12.

BOCCTAHOBJICHHS DJIEMEHTOB. CKOMY 3aHATHIO. PemeHue
3aad4.

. Kputnunoe Bausiaue mnpo- , , , , OMCK JOIOJHUTENBHON WH-|Craya KOHTPOILHBIX 3a7a4. -14 —3yB
14. K 0,25 0,25/0,25 53 |IT C T1IK-14

HN3BOJIBHBIX pacnpeﬂ;eﬂeHHﬁ
OTKa30B 1 BOCCTAHOBJICHUM Ha
HECTAllMOHAPHBIC MMOKA3aTCIIN
HaACKHOCTH

dbopmaru MO 3aJaHHON Te-
Me. [loaroroBka k mpakTuue-
CKOMY 3aHATHIO. Perienue
3a/1ay.

Tect o nmpoEHHOMY Ha
JEeKIMu Martepuaiy 13.

10




15. MeToapl 1 ipoOIeMBbI pac- 0,25 0,25 53 o Cnava kKoHTpOJbHBIX 3a1a4. ([1K-14 — 3yB
ITouck DOIOJHUTENLHON HH- .
yeTa HaIeKHOCTH CUCTEM C N Tect mo mpoiiieHHOMY Ha
. dbopManuu o 3aJaHHOU Te-
OOJIBIIINM YHUCIIOM COCTOSHHIA. JeKIuH Matepuany 14.
Mme. [loaroroBka k mpakTuye-
[IpoGnems! pacyera HagEKHO- P
(DUrYpHPYEMbIX CH CKOMYy 3aHATHIO. PemieHue
CTH PEKOH -
p ypupy 3a1ad4.
CTEM
16. ITpoGiembl co3/1aHUS BBI- 0,25 0,25 53 [Touck monomuuTensHOM MH- |Cnaya KOHTpObHBIX 3a1ad.  |[1K-14 —3yB
COKOHaJIeXKHbIX cucteM. Oc- ¢dbopmanmu 1o 3aganHoi Te- | Tect mo mpoiiieHHOMy Ha
HOBHas MMpo0JIeMa HaJIEKHOCTH Mme. [ToaroroBka K mpakTHue- |JIeKIUU Matepuainy 15.
TEXHUYECKUX CUCTEM CKOMY 3aHATHIO. Pemenue
3a/1ad4.
17. Texaudeckue mpooIeMbl 0,25 0,25 53 [Touck nononuuTenbHOM UH- |Craya KOHTPOJIbHBIX 3a1a4. |[1K-14 —3yB
oOecrnieyeHns HaJeKHOCTH (dbopmanmu 1o 3aganHoi Te- | Tect mo mpoiiieHHOMY Ha
CIJIOKHBIX CUCTEM Mme. [ToaroToBka K mpakTHue- |JIeKIUU MaTepuainy 16.
CKOMY 3aHATHIO. Pemenue
3a/1ad4.
18. AHann3 Hage)KHOCTH CHU- 0,25 0,25 53 [Touck nononHuTeNbHOM UH- |Craya KOHTPOJIbHBIX 3a1a4. |[1K-14 —3yB
CTeEM dbopmaruu no 3agaHHoM Te- |MTOTOBBIN TECT.
Mme. [ToaroToBka k mpakTuye-
CKOMY 3aHATHIO. Pemenue
3aad.
HToro no cemecrpy 4 42 1 95,4 |KoHcynbpTanuu 3auer [1K-14 —3yB
HToro no nucuuninHe 4 42 1 95,4 3ayer [1K-14 — 3yB
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. B yaebHOM mporecce mpeaycMOTPEHbI 3aHATHA B (popMe pazdopa KOHKPETHBIX CUTYallHid,
CBSI3aHHBIX C OCOOCHHOCTSIMU HAJEKHOCTH MAIIMH ¥ MEXaHU3MOB.

2. Ilpu npoBeieHNH MPAKTUYECKUX pabOT pacCMaTPUBAIOTCS TECTHI IO TEMaM JICKIIHH.

3. JlekMOHHBIE 3aHATHUS ITPOBOSTCS B BUE NPE3CHTAIHH.

4. IlpakTHyecKue 3aHATHUS IPOBOSITCS C UCTIONIb30BaHUEM pepakropa Mathcad.

5. B paMkax y4eOHOro Kypca HpeayCMOTPEHBI BCTPEUH C MPEICTABUTEISIMU POCCUHCKUX U
3apyOeKHBIX KOMIAHWUN, TOCYJapCTBEHHBIX M OOIIECTBEHHBIX OpPTraHU3AIMi, MacTep-KIacChl dKC-
HEpPTOB U CIEIUAINCTOB [0 TEMAaTHKE Kypca.

6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe CAMOCTOSITeIbHOM PadoThl 00yYaI0IMXCA

Ilpumepnuie 3a0auu:

3amaua 1. I3y4uTh METOAUKY ONPEICICHUS TOUCUYHBIX XapaKTEPUCTHK PaclpeIeIeHus MoKa-
3aTcJIid HAACKHOCTU MAIIIUHBI .

3Baaua 2. O3HAaKOMHTBHCSA C METOJaMH BEIOOpA TEOPETHUECKOTO 3aKOHA pacIpeieIeH s oKa-
3aTcJIid HAACKHOCTU MAIIIUHBI:

3amaua 3. V3y4uTh METOAMKY pacuyeTa HHTEPBAIbHBIX XapaKTCPUCTUK PACIIPEICICHHUS MTOKa3a-
TCJIsI HAAC)KHOCTHU MAIlIMHBI:

3anaua 4. BeimosHuTh 00pabOTKY Pe3ysIbTATOB IKCILUTYaTAIIMOHHBIX UCTIBITAHUH TEXHUYECKOTO
00BEKTA HA HAZEKHOCTD ¢ IIOMOIILI0 MaTeMarrnyeckoro nakera MathCad.|

3agaua 5. Bpems paboTsl 10 0TKa3a CEpHITHO BBITYCKAEMOM JETallM paclpeaesieHo 1Mo HOp-
MaJbHOMY 3aKoHYy ¢ napamerpamu: m = 1000 vac, 6 = 250 yac. OnpenenuTs:

- BEpOSITHOCTH TOTO, UTO JIETallb TIpopaboTaet 6e30TkazHo 6omnee 1200 yacos;

- BEPOSITHOCTh TOTO, YTO HapabOTKa /0 OTKa3a OyAeT HaxoauTbcs B MHTepBaie [M - 3-6, m+
3-0];

- BEPOSITHOCTb TOT'0, 4TO, 6€30TKa3HO NpopaboTaB 10 MoMeHTa BpeMeHu 1200 dacos, neTanb
0e30Tka3Ho nmpopadoTaeT u 10 1500 vacos.

3agaua 6. Cucrema COCTOUT U3 MATH 3JIEMEHTOB € IOCTOSHHBIMU MHTEHCUBHOCTSIMU OTKAa30B.
BepositHocTi 6€30TKa3HON pabOTH MIEMEHTOB B TeUeHHE ! YacOB MMEIOT CIIEIYIOUIHe 3HAUEHHS:
P1(100) = 0,99, P2(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95, P5(120) = 0,98.

Onpenenutb BEPOATHOCTh O€30TKa3HOW pabOThI CUCTEMBI B TeueHue 625 yacoB ee PpyHKIHO-
HUPOBaHMS, a TAKXKe cpe/iHee BpeMst 0€30TKa3HOM paboThl.

3agaua 7. [IpoekTupyeTcs Hepe3epBUpPOBAaHHAS CHCTEMa, COCTOSIIAS U3 3JIEMEHTOB YEThIPEX
rpynn. KomudecTBo 31eMEeHTOB KaXKI0H TPYIIIBL, a TAKKE HHTEHCUBHOCTh UX OTKAa30B MPUBEICHBI B
TadIMILE.
JlaHHBIE O YKCJIC JIIEMEHTOB CHCTEMbI 1 HHTEHCUBHOCTH MX OTKA30B

Howmep rpymnmst Ywucno 3neMeHToB HNHTEeHCHBHOCTB OTKa3a 3Jie-
MCHTAa, gact
1 10 2:10°
2 15 4-10°
3 32 2,5-10°
4 8 5-10°
Onpenenuts:

- HHTEHCUBHOCTb OTKa3a CUCTEMBI;
- cpeaHee BpeMs 0e30TKa3HOM paboThl;

12



- BEPOATHOCTh O€30TKa3HOU paboThl cUCTeMbl B TeueHHe BpemeHW t1 = 100 yacos, t»
10004acoB 1 B MHTEpBaJIe YKa3aHHBIX HApPaOOTOK;

- IUIOTHOCTH pACIpE/IeeHUs BpEMEHH Oe30TKa3HOW paboThl CUCTEMBI HpH HapaboTketz
1000uacos.

33[{3'13 8. Hepe3epBI/Ip0BaHHaﬂ CHCTEMa COCTOHMT W3 IISATH 3JEMEHTOB. VIHTEHCHBHOCTH HX
OTKa30B IIPUBCACHBI Ta6JII/II_Ie.

MHTEHCMBHOCTH OTKA30B 3JIEMEHTOB
Howmep snemenTa 1 2 3 4 5
i, wac? 0,0002 | 0,0003 | 0,00004 | 0,0006 | 0,0001

OrmpeienuTh MOKa3aTeIH HaACKHOCTH CHCTEMbI: HHTEHCHBHOCTh OTKa3a, CpeHee Bpems 0e3-
OTKa3HOU paboThI, BEPOATHOCTh OE30TKa3HON PabOThI, MIIOTHOCTh PACIpE/ICICHNs BpeMEHH 6e30T-
kaszHoi padotsl. [Tokazarenu HanexxHoctu P(t) u f(t) momyunts Ha unTepBaie ot 0 1o 1000 ¢ marom

100.

3anaua 9. HepesepBupoBaHHast cuCTEMa COCTOUT U3 IATH JIEMEHTOB, UMEIOIIUX Pa3IHYHbIC
3aKOHBI pacIlpeesieHuss BpeMEHH paboThl 10 OTKa3za. BUabl 3aKOHOB pacmpeneneHus U UX mapa-
METpBI IPUBEICHBI B TaOJIHIIE.

OnpenenuTbh HayaJbHbIE MOMEHTBI PAacCHpEeesIeHUI: MaTeMaTHUeCKOe OXHJIaHUEe U CpelHee
KBaJIpaTU4eCKOE OTKIOHEHHUE IS KXKAOTO IEMEHTA.

OnpenenuTtsb moka3aTean HaAEKHOCTH KaXKI0ro 3JIEMEHTa U BCEil CUCTEMBI:

- BEPOSITHOCTh 0€30TKa3HOU padOoThI;

- IVIOTHOCTb paclipeieieHusl BpeMeHH 0€30TKa3HOM paboThl;

- UHTEHCUBHOCTh OTKa30B;

- cpeqiHee BpeMsl 0e30TKa3HOM paboThl CUCTEMBI.

Jnis mokasarenei, 3aBUCSIIUX OT BPEMEHH, MOJYyYUTh PelleHne B BUI€ TpapUKOB U TaOIHULI.

3aKoHBI pacnpe/ielIeHHsI BpEMEHH JI0 0TKa3a 3JIEMEHTOB U UX MapaMeTphl
DeMEHTEI
1 2 3 4 5
TN(450; 60) | W(6; 300) | TN(500; 90) | I'(20; 200) | R(4:10™)

3agaua 10. HepesepBupoBaHHasi CUCTEMa COCTOWT W3 IISITH JIEMEHTOB, HMECIOIIUX Pa3JIHY-
HBIE 3aKOHBI pacIpeIeNIiCHHs] BpeMEHH padoThI 10 OTKa3a. BUabl 3aKOHOB pacmnpeieNeHus 1 UX Ia-
pameTpsl IPUBEACHEI B TAOJHIIE.

OnpenenuTh HadyaJIbHBIE MOMEHTHI PAaCHpe/IeNICHI: MaTeMaTHUECKOe OXHIAHUE U CpeIHee
KBaJJpaTHYECKOE OTKJIIOHEHHUE JUTSI KaXKIO0T0 3JIeMEHTa.

OnpenenuTh moKa3aTean HaAEKHOCTH KaKIOTO 3JIEMEHTa U BCEH CHCTEMBI:

- BEPOSITHOCTH 0€30TKa3HON paboThI;

- INIOTHOCTh pacIpeesICHHs] BpeMeHH 0€30TKa3HOU PaboTHI;

- UHTEHCUBHOCTb OTKAa30B;

- cpeaHee BpeMsi 0€30TKa3HOM pabOThl CHCTEMBI.

Jlist mokasareneil, 3aBUCSIIUX OT BPEMEHHU, TIONyYUTh pellIeHre B BUJIe TpadUKOB U TaOIHII.

3aKoHBI pacnpeiesIeHHsl BPEMEHHM JI0 OTKa3a 3JIEMEHTOB M MX MapaMeTpbl
OJIEMEHTEI

1 | 2 | 3 | 4 | 5
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| TN(380; 100) | R(1,6-10%) | W(7; 210) | Exp(2:10™) | T'(9; 85) |

3agaua 11. Texuuueckas cucrtemMa COCTOMT M3 N = 3 MOACUCTEM, KOTOPbIE MOTI'YT OTKa3aTh
HE3aBUCHUMO ApYT OT Apyra. OTka3 KaxJoH MOJCUCTEMbI IPUBOJUT K OTKa3y Bcel cucteMbl. Bepo-
ATHOCTb TOT'O, YTO B T€UEHHE BpeMeHH t nepBast noacucrema padoraer 6e30Tka3Ho, paBHa 0,7, BTO-
pas — 0,9, Tpetbst — 0,8. HaiiTi BeposSTHOCTH TOTO, YTO B Te€UEHUE BpeMeHH t cucrema mpopaboTaer
6e30Tka3H0. HallTu BeposSTHOCTb OTKa3a CUCTEMBI 3a Bpems 1.

3amaua 12. HepesepBupoBaHHAs cUCTEMa COCTOMT M3 IISATH 3JIEMEHTOB, MMEIOIINX pa3iny-
HbIE 3aKOHBI pacIpeeNCHUs] BpeMEHH padoThl 10 0TKa3a. Buabl 3aKOHOB pacnpeaeseHus 1 ux Ia-
paMeTpsl MPUBEICHBI B TaOIHUIIE.

OmnpenenuTh HaYadbHbIE MOMEHTHI PACIpENENEHH: MaTeMaTHYECKOe OXHJIAHUE U CPeaHee
KBaJIpaTU4ECKOE OTKIOHEHHUE IS KaXKAOTO MIEMEHTA.

OmnpenenuTh MOKa3aTeNN HAAEKHOCTH KayKI0TO JIEMEHTa U BCEH CUCTEMBI:

- BEpOSITHOCTh 0€30TKa3HOU padOoThI;

- INIOTHOCTH paclpeeeHusl BpeMeHH 0e30TKa3HOM padoTH;

- MHTCHCHUBHOCTH OTKAa30B,

- cpeziHee BpeMsi 0€30TKa3HOM pabOThl CHCTEMBI.

Jlyist mokasareseit, 3aBUCSIIUX OT BPEMEHH, TIOJyYUTh PEIICHHUE B BUJIE TPAUKOB U TAOJIHII.

3aKoHBI pacipeiesieHUsI BPEMEHH JI0 0TKa3a 3JIEMEHTOB M MX MapaMeTpbl
OeMEHTHBI
1 2 3 4 5
R(1-10°) | W(4,5; 180) | I'(8; 77) | TN(400; 92) | Exp(1-10™)

3agauya 13. Cucrema COCTOUT U3 MATH JIEMEHTOB C SKCIIOHEHITUAIBHBIMHI 3aKOHAMHU pacIpe-
JeNieHns BpeMeHU N0 oTkaza. [lokaszarensimu ux HagexxHoctu sistorcs: Pi(100) = 0,99, A, =
0,00001 wac™, 73 = 8100 uac, T4 = 7860 uac, As = 0,000025 gac™.

Omnpenenuts Bpems t, B TeueHHE KOTOPOTO cUCTeMa OyIeT UclpaBHa C BEpOsTHOCTHIO 0,92.
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7 OueHoYHbIE CpeICTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecCTAlNM:

CTpyKTypHBIi
DJIEMEHT

KOMIICTCHLIN

[Tnanupyemsble pe3ynbTaThbl 00y-
YCHUS

OneHouHble CpeCTBA

IIK-14 roTOBHOCTBIO YYACTBOBATH B HCCJIEI0BAHUSX 00HEKTOB NMPodecCHOHATbHOM /1eITeJIbHOCTH U HX CTPYKTYPHBIX 3JIEMEHTOB

3HaTe

METOABI HCCJICIOBAHUS HaJeK-
HOCTH TOPHBIX MAaIllUH U 000pYy-
JIOBaHHS HA YPOBHE OCBOEHUSA
Marepuaia, IpeACTaBICHHOTO Ha
ayIUTOPHBIX 3AHATUAX C JIOMOJ-
HUTEIIHBHBIM HUCIOJIb30BaHUEM
OCHOBHOW H JIOTIOJIHUTEIBHOMN
JINTEPATYPBI, a TAKKE IIyTEM HC-
MOJIb30BaHUS BO3MO>KHOCTEHN
MH(OPMAIIMOHHON CPEJIBI

IIpumepHbIe TeOpeTHYECKHE BONPOCHI K 3a4eTy:

NN E

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

16.
17.
18.
19.

Jaiite onpeneneHne NOHATUSA «HAAEKHOCTDY.

Yro takoe oTka3? Kiaccudukanus u XxapakTepHCTUKN OTKa30B.

Kak cBsi3aHbI HaAEKHOCTh U COXPAHAEMOCTh?

[TpuBenure kaaccupuKanus TEXHUYECKUX CUCTEM C TOUKH 3PEHUS HAAEKHOCTH.

Yo Takoe KpUTEPHUH U TIOKA3ATENIN HAAEKHOCTH?

KaxoBbl kpuTepuu HaI€KHOCTH HEBOCCTAHABIMBAEMBIX CHCTEM?

Yro Takoe BeposATHOCTh 0e30TKa3HOM paboThl? Kak ee onpenenurs?

UYro Takoe IJIOTHOCTb pacHpeleeHns BpeMeHH 0e30TKa3HOW paboThl (YacTOTa OTKAa30B)?
Kak ee onpenenuts?

UTto Takoe MHTEHCUBHOCTh 0TKa30B? Kak ee onpenenuts?

Yro Ttakoe cpegHee BpeMst 6e30Tka3HOM paboTsl? Kak ero onpenenuts?

KakoBbl KpuTepUU Ha/IEKHOCTH BOCCTAHABIMBAEMBIX CUCTEM?

Yro Takoe cpegHee BpeMst pabOThl MEXKy OTKa3aMH U CpeHee BpeMsi BOCCTAaHOBJICHUSA?
Yro Takoe mapamerp MoToka OTKa30B?

Yro Takoe (PyHKIHsSI TOTOBHOCTU U (PYHKIUS POCTOS?

Kakue 3akoHbI pacrpeneneHusi BpeMeHHU J0 O0TKa3a HauboJiee 4acTo MCIONIb3YIOTCS B T€O-
pHUH HAJIEKHOCTHU?

Uro Takoe mpeoOpa3zoBanue Jlammaca?

Kakmue cymecTByroT crieliMajibHbIe T0Ka3aTeIN HaJEKHOCTH 2JIEMEHTOB U CUCTEM?
HazoBuTe ciennanbHble MOKa3aTeN HAJEKHOCTH JIEMEHTA.

HazoBute cranimoHapHble 3HaU€HUs IOKAa3aTeNIeld Hale)KHOCTH JIEMEHTA.
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CTpyKTypHBI
JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y-

OneHouHble CpeCTBA

KOMIIETEHIIUU e
20. KakoBbl cnenyaabHble IMOKa3aTeNld HaJIe)KHOCTH HEBOCCTAHABIMBAEMOW M BOCCTaHABIIMBA-
€MO TEXHUKH?
21. IIpuBenuTe OCHOBHOE YpaBHEHUE (PYHKIIMOHUPOBAHUSI CUCTEMBI.
22. Kakum 00pa3oM pazpabaThIBalOTCS MOAETH (PYHKIIMOHUPOBAHUS CI0KHOM CUCTEMBI?
23. Ha3zoBuTe N3BECTHBIE METO/IbI PacUyeTa HAJKHOCTHU CIIOKHBIX CUCTEM.
24. KakoBbI OCHOBHBIC TIPUYMHBI HEAIKCIIOHEHIIMATBHOCTH CIIyYailHBIX MAapaMeTpOB, OTKA30B U
BOCCTAQHOBJICHUH TEXHUYECKUX CUCTEM?
25. Kakum 00pa3om 3aBHCAT TMOKa3aTeNd HaJeKHOCTH OT 3aKOHOB PACIpENeNIeHUs] U JUCIH-
IUIMHBI BOCCTAHOBJICHUS 3JIEMEHTOB?
26. Kakum 00pa3oM BIHSIFOT MTPOM3BOJIBHBIE PacIIpeIeIeHUs] OTKa30B M BOCCTAHOBJICHUH HA He-
CTallMOHAPHBIE ITOKA3aTEeNIN HAIeKHOCTU?
27. Kakuie n3BeCTHBI METOJIbI pacyeTa Ha/Ie)KHOCTH CUCTEM C OOJIBIIUM YHCIIOM COCTOSTHHIA?
28. KakuM 00pa3oM paccuuThIBAETCS HAIEKHOCTh PEKOH(PUTYPUPYEMBIX cUCTEM?
29. KakoBa ocHOBHas ipo0iieMa HaJle)KHOCTH TEXHUIECKUX CUCTEM?
30. KakoBbI TexHHYeCcKHE TPOOIeMbI 00ecrieueHUs] HaJIS)KHOCTH CIIOKHBIX CUCTEM?
YMeTh — WccnenoBarb  HanexHocTh | [Ipumepnuvie npakmuueckue 3adanus 014 3auema:
TOPHBIX MalIMH U 000pYA0BaHUS 3agaua. Bpems paGoThl 10 OTKa3a CEpUITHO BBITYCKAaeMOM JleTalu pacrpeaeseHo Mo Hop-
Ha YypPOBHE Marepuaia, Mpel- | MaabHOMY 3aKkoHy ¢ mapamerpamu: m = 2000 yac, 6 = 500 uac. Onpenenurs:
CTaBJIEHHOTO Ha ayIUTOPHBIX - BEpOSTHOCTH TOTO, YTO JIeTalb popaboTaet 6e30Tka3Ho Oonee 2200 gacos;
3aHATHSAX C CaMOCTOSITEIbHBIM - BEPOSTHOCTh TOTO, YTO HapaOOTKa A0 OTKa3a OyJeT HaxXoJIUThCs B MHTepBajie [M - 3-c, m+
HCIIONIB30BAHHEM OCHOBHOM U | 3°G];
JIOTIOJTHUTENBHON JIATEPATYPHI, a - BEPOSATHOCTH TOTO, YTO, O€30TKa3HO mpopadoTas 10 MomeHTa Bpemern 2200 wacos, netanib
TakKe IyTeM HCIOJIb30BaHus | 0€30TKa3HO nmpopaboraeT u 1o 2500 yacos.
BO3MOXXHOCTEH ~ MHGpOpPMAIMOH-
HOM Cpebl
Braners — MeToJaMH uccnenoBanus | IIpumephnvie npakmuueckue 3a0anus 01s 3auema:

HAJEKHOCTH TOPHBIX MallUH U
000pyZIOBaHUSI HA YpPOBHE Mate-
puanga, IpeJICTABICHHOIO Ha

3agaua. CrcreMa COCTOHT U3 IISATH JIEMEHTOB C SKCIIOHCHITMATBHBIMU 3aKOHAMH pacrpeie-
JICHUsI BpEMEHU 710 oTKa3a. [Tokazarensmu ux Hanexxnoctu ssisroTes: P1(100) = 0,99, A2 = 0,00001
vac™, T3 = 8100 uac, T4 = 7860 uac, As = 0,000025 gac™.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIINU

[Tnanupyemsble pe3ynbTaThl 00y-
YCHUS

OneHouHble CpeCTBA

ayJIUTOPHBIX 3aHATHAX C CaMo-
CTOSITENILHBIM ~ HCHOJIB30BaHUEM
OCHOBHOM H JOIOJHHUTEIIFHOM
JUTEpaTyphl, a TAKKE IMyTEM HC-
MOJIb30BAHMS BO3MOKHOCTEH

nH(OPMAIIMOHHON CpeJIbl

Omnpenenuts Bpems t, B TeueHUE KOTOPOro cUcTeMa OyJeT HclpaBHa ¢ BeposiTHOCTHIO 0,92.
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0) ITopsinok npoBeneHUsI MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTEPUH OLICHUBA-
HUS:
IIpomesxyTouHas arrectanus no aucuumuinHe «Teopus HaleKHOCTH TOPHBIX MALIMH U 000py-

JIOBaHMSI» BKIIFOUAET TEOPETUYECKUE BOIIPOCHI, I03BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUS 00y4a-
IOIIMMUCS 3HAHUM, ¥ IPAKTUYECKHE 3aJaHNs, BBIABIISIONINE CTEIIEHb C(POPMUPOBAHHOCTH YMEHUN
U BJIQJICHUH, TPOBOAUTCS B (hopme 3aueTa.

3auer o JaHHOM JTUCLMIUIMHE MPOBOJAUTCS B BUJE OTBETOB HA TECTOBbIE 3a/laHusl. TecThl BbI-
KJIaJpIBatoTCs Ha nopraie MI'TVY.

Ilokazamenu u Kpumepuu (8 coomeemcmeuu ¢ cj)opmupyemwnu Komnemenyuamu u nianupy-
emMbiMu pe3yjiomamamu 06yqenu}l) oueHuearnusA zauema.:

— Ha OLIEHKY «3a4TE€HO» — 00YJarOIIUICs MOKA3bIBAET IIOPOTOBBIA YPOBEHb CPOPMHUPOBAHHO-
CTH KOMIICTEHIIHH, T.€. TIOKa3bIBaeT 3HAHUS HAa YPOBHE BOCIIPOM3BEACHUS M 00BICHEHUS HHPOpMa-
LIUH, UHTEJUIEKTYaJIbHbIE HABBIKM PEIIECHUS IPOCTHIX 3ajay;

— Ha OLIEHKY «HE 3a4TE€HO» — Pe3y/bTaT 00y4YEeHUs HE JOCTUTHYT, 00Y4aIOIUNACA HE MOXKET
1I0Ka3aTh 3HaHUS HAa yPOBHE BOCHPOU3BEACHUS U 00BACHEHNU HHPOPMALIMH, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELLEHUS IPOCTBIX 3a/a4.

MeTtoauyeckue peKoMeHAAINH /sl IOATOTOBKH K 3a4eTy

[Ipu NOAroTOBKE K SK3aMEHY Y CTYAEHTA JOJIKEH ObITh XOPOIINNA YU€OHUK MM KOHCIIEKT JIU-
TepaTyphbl, MPOYUTAHHON MO YKA3aHHUIO TpeErojaBareis B TeueHUue cemectpa. KoHcrekTupoBaHue
JOJI’KHO OCYILECTBIATHCS 00YYaroIIMMCS TOJIBKO JIUIIh CaMOCTOSATENbHO. [IpocMOTp cOOCTBEHHBIX
KOHCIIEKTOB IO3BOJISIET O0ydaronemMycs ObICTPO BOCCTAaHABIMBATh B MaMSTH COJEp)KaHUE HCTOY-
HUKA.

B nHauane crnemyeT mpocMOTpeTh BeCh MaTepual MO CIaBaeMOW JUCLUIUIMHE, OTMETHTD IS
ce0s TpyaHbie Bompockl. O0s3aTeNIbHO B HUX pa3odpathes. B 3akimouenue emre pas menecoodpasHo
IMMOBTOPHUTH OCHOBHBIC ITOJIOKCHHSA, UCIIOJB3Y IMPU 3TOM OIOPHBIC KOHCIICKTBI J'ICKIII/II\/'I. HpI/I 9TOM
HY>KHO 00paTUTh 0c000€ BHUMAHNE HAa TEMbI YU€OHBIX 3aHSATUN, TPOMYIIEHHBIX CTYJCHTOM I10 pa3-
HBIM ITPUYUHAM.

Ecnu B mporecce caMoCTOATEeNbHOM pabOThHI HAJl M3YYEHHEM TEOPETUYECKOro MaTeprania wuiu
MpU PElIEHUU 33/1ay Y CTYACHTa BO3HUKAIOT BOMPOCHI, Pa3pelIuTh KOTOPHIE CAMOCTOSITENILHO HE
yiaercsi, He00XOUMO OOpaTUTHCS K MpErmojaBaTeNto ISl TMOJYy4YeHHS y HEro pa3bsCHEHUH WIn
yKazaHui. B cBomX BOmpocax CTYAEHT JOJKEH YeTKO BBIPa3uTh, B Y€M OH HCIBITHIBAET 3aTPYyAHE-
HUSI, XapaKTep ATOTO 3aTpyIHEHHs. 3a KOHCYJIbTAIlUEeH ClieyeT 00pamaThCs U B cIydae, €Clid BO3-
HUKHYT COMHCHUA B ITPABUJIBHOCTU OTBETOB HA BOIIPOCHI CAaMOITPOBEPKHU.

8 YueOHo-MeTonMYecKkoe U HHPOPMALTHOHHOE ofecnieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JIuTeparypa:

1. Hocos B. B. /Ilnaraoctrka MammH u o0opymoBanus [Di.pec.]: YaeoHoe mocodue. — 3-
e ma., crep. — CII6.: UzmarennsctBo «Jlanby, 2016. — 376 c.: wn. — (Y4eOHUKHU A7 BY3O0B.
CnemmanpHas juteparypa). ISBN 9785811412693 / wusparenbctBo «JlaHb» DIeKTpOHHO-
oubmmoreuHas cucrema. — Pexxum nocryna: http://www.magtu.ru// — http://e.lanbook.com/. — 3ar.
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C JKpaHa.

2. KpaBuenko, M.H. Onenka Haae)XHOCTH MAIlMH W O0OpYAOBaHUS: TEOPHUS U MPAKTHKA.
[OnexTponnslii pecype]: yueonuk / M.H. KpaBuenko, E.A. ITyunn u ap., Iloxg pen. npod. N.H.
KpaBuenko. — M.: Anwsda-M: HULL Uadpa-M, 2012. — 336 c. / uzgarensctBo « MHDOPA-M» Drnek-
TPOHHO-OMOIMOTEUHas cucTeMa. — PeskuM goctyna: http://www.magtu.ru//. — http://znanium.com/.
— 3ar. ¢ ’KpaHa.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. benwix B.I1. PacnpenenutenbHbie 371.ceTH pyIHBIX KapbepoB. — Heapa, 1978.

2. HanexHocTts 1 peMoHT MammuH / mox ooml. pen Kypuarkuna B.B. — Konoc, 2000.

3. IMonoeko A.M., I'ypoB C.B. OcHOBBI TEOpUHU HAJEKHOCTH. — 2-€ U3]I., Iepepad. u JOI. —
CII6.: BXB-ITetepOypr, 2006. — 704 c.

4. Tlonoko A.M. OcHoBbl Teopuu HanexHocTH: [Ipaktukym: Yu. oc. - BXB-IlerepOypr,
2006.

5. Conon B.M. HamexHOCTh TOPHBIX MaIIMH U KOMIUIEKCOB: Y4. rmoc. — MI'U, 1972.

6. Comox B.M. [IpoekTHpoB.u KOHCTPYHPOBAHUE TOPH.MAIIMH M KOMIUJIEKCOB. - Hempa,
1982.

7. Cxuprnanze A.I'. Hane:xkHOCTh U IMarHOCTUKA TEXHOJIIOTHYECKUX cucTeM. - HoBoe 3Ha-
Hue, 2008.

8. Uymmuer A.M. TexH.M TEXHOJIOT.HEPA3PYIILMET.KOHTP.ACT.TOPH.MANLK 000p.:Yd.II. —
MITYVY, 2003.

B) MeToanueckue ykazaHus:

1. TIlandunosa O.P. Pacuér mokasareneil Hag&KHOCTH HEPE3ECPBHUPOBAHHBIX HEBOCCTAHAB-
JUBAEMBIX CHCTEM: METOAMYCCKHE YKa3aHUS ISl MPAKTUYECKUX padoT mo aucnuruinHe «Teopwus
HAJIEKHOCTHU TOPHBIX MalIH U 000pyI0oBaHUS» g oOyuatomuxcs crernuanbHoctd 21.05.04 Top-
Hoe neno (I[Ipunoxenue A).

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypceh:

1. OdurmanbHbIi cairt Pocrexnamzopa  Poccuiickoi denepanuu:
http://www.gosnadzor.ru/
2. W3narensctBO «Jlauby, pexxum noctyma: http://e.lanbook.com/ (moroBop ot

05.11.2013 NeK-162-13; norosop ot 05.11.2013 NeK-163-13; norosop ot 15.072.2014 Ne/l-
892-14; norosop ot 15.07.2014 NeJ[-893-14), a Taxxe UznarenpctBo « MTHDPA-M», pexum
nocryma: http://znanium.com/ (morosop ot 15.07.2014 NeJ1-891-14).

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUMIMHBI (MO1YJIs1)

MaTCpI/IaJILHO'TeXHI/I‘IeCKOC obecneucHue JUCIUITIIIMHBI BKIIIOYACT!

Tun 1 Ha3BaHME aAyTUTOPUU OcHallleHHue ayTUTOPUU
JlekunoHHast ayAUTOPHS MynbTUMeIuiiHBIE CPECTBA XPAHSHHUS, IEPEAAYH U MPEI-
CTaBJIeHUs MH(OpMaLIUN
KommbroTepHsbIit Kitace [Mepconanbhbie KoMmIblOTepHI ¢ maketom MS Office,

Mathcad,Bbixomom B THTEpHET U ¢ JOCTYIIOM B DJIEKTPOH-
HYI0 HH()OPMAITMOHHO-00Pa30BaTENHHYIO CPEly YHUBEPCH-

TeTa
Aynuropun 115 camocTosTebHoi | [lepcoHanbHbie KoMIbroTephl ¢ TaketoM MS Office, Boixo-
pabOTHI: KOMIIBIOTEPHBIE KIIACCHI; noM B IHTEpHET U C JOCTYIIOM B DJIEKTPOHHYIO HH(OpMa-
YUTAIHHBIC 3QJI6I OMOJIMOTEKH IMOHHO-00Pa30BaTEILHYIO CPETy YHHBEPCUTETA
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