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HA3EMHBIE TPAHCIIOPTHO-TEXHOJIOTMYECKUE CPEJICTBA (nprka3 MunoOpHaykn
Poccun ot 11.08.2016 1. Ne 1022)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kapeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTMIECKUX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AN Kousra

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Trojly Ha 3aceaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AL Kousra

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peannszaruu B 2023 - 2024
y4eOHOM Tojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AL Konbra

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u onodpeHa s peanmm3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.Jl. Konbra

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit AL Kombra

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena it peanuszanuu B 2026 - 2027
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHICSCKHX

[Iporokom ot 20 . Ne

3aB. kadenpoii AL Komsra




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenu ocBOEHUS TUCIUTUIUHBIL:

- (opMmupoBaHUE U pa3BUTHE CIIOCOOHOCTH JIEHCTBOBATH B HECTAHAAPTHBIX CHTYAIIHSIX,
HECTH OTBETCTBEHHOCTb 33 MPUHATHIE PELICHHUS;

- (dopmupoBaHMEe © PA3BUTHE CIOCOOHOCTH TPUMEHSATH COBPEMEHHBIC METOIBI
MCCJIEIOBAHMSI, OLIEHUBATh U IIPEJCTABIIATH PE3Yy/IbTAaThl BHINOJHEHHON paOOTHI;

- (dopmupoBaHue u pa3BUTHE CIOCOOHOCTH WCIOJB30BaTh 33aKOHBI U METOJBI
MaTeMaTUKH, €CTECTBEHHBIX, TI'yMaHUTapHbBIX M OSKOHOMHYECKMX HAyK MpHU pEUICHUH
po(heCCHOHANBHBIX 3a/1a4, B TOM YHWCJIEC MPHU PEHICHHH HECTAHIAPTHBIX 3a7ad, TPEOYIONINX
[1yOOKOro aHajn3a UX CYIIHOCTH C €CTECTBEHHOHAYYHBIX MO3ULINN;

- (GopMUpPOBaHHE ¥ PA3BUTHE TOTOBHOCTH K IIOCTOSHHOMY COBEPIICHCTBOBAHUIO
npoecCHOHANBHOM JIEeATeIbHOCTH, MPUHUMAEMbIX PEHIeHUH M pa3padOTOK B HAlpaBiICHUU
MOBBIIICHHS 0€30ITaCHOCTH;

- (GopmupoBaHUE M PaA3BUTHE CIOCOOHOCTH AHAJIM3UPOBATh COCTOSHHUE U JAUHAMUKY
pa3BUTHs HA3eMHBIX TPAHCIOPTHO-TEXHOJIIOTUYECKUX  MAlIMH, HMX TEXHOJIOTUYECKOTO
000pyI0BaHUs U KOMIUIEKCOB Ha uX 0ase;

- (hOopMHUPOBAHHUE M PA3BUTHE CIIOCOOHOCTH BBHIOMPATh KPUTEPHUU OICHKH W CPABHCHHS
MPOEKTUPYEMBIX Y3JI0B M arperaroB ¢ y4eToM TpeOOBaHMI HAJEKHOCTU, TEXHOJOTUYHOCTH,
0€30MacCHOCTH U KOHKYPEHTOCIIOCOOHOCTH;

- OBJIQJICHHE JOCTATOYHBIM YpOBHEM OOIenpodeCCHOHATBHBIX M MPOQPECCHOHATBHBIX
KOMITIETEHIIMM B COOTBeTCTBUU ¢ TpeboBanusimu OI'OC BO mo HampaBieHHIO MOATOTOBKU
23.04.02 Hazemusie TPaHCIOPTHO-TEXHOJIOTHICCKHE KOMILJIEKChI npoduib
TpaHCOPTHO-TEXHOJIOTHYECKHNE KOMIUIEKChI 00OTaIlIeHUsI MUHEPAIBHOTO CBIPhS U MepepadoTKU

NTVNATTAD

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

Jucuuumaa HafeXHOCTh MEXaHHMYECKUX CHCTEM BXOAWUT B 0a30BYIO0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUIUTUH/ IPAKTUK:

MartuHsl 1 060pyI0BaHHE HETTPEPHIBHOTO TPAHCIIOPTA

I'py3onoybeMHbIe MALTMHBI U 000py10BaHNE

MatemaTruueckoe MOJIETMPOBAaHUE CUCTEM U MPOLIECCOB

OCHOBBI aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS

OCHOBBI Hay4HBIX HCCIIEJOBAaHUN

Maremartuka

WNudopmaruka

3HaHus (YMEHUs, BJlaJIeHus), MOJTYYeHHbIE IPU U3yYEeHUHN JAaHHON AUCLUILIIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUeHUS UCHUIUTNH/TIPaKTHK:

[TonroToBKa K 3alUTe U 3aIIMTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[Ipon3BoacTBEHHAs-HAYYHO-UCCIIE0BATENbCKAs IIPAKTHKA

IIpon3BoacTBEHHAA-TIPEANILIOMHAS IPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHHu s

B pe3ynbraTe ocBOeHUS TUCHMILIMHBI (MOayns) «Haae:KHOCTh MEXaHMUYECKHX CHCTEM)
oOydJaronuiics 10KeH 00J1a1aTh CICTYIOIIMMU KOMIIETEHITUSIMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU




OK-1

CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y

3HaTh

- OCHOBHBIE TOJIOKEHUS pa3pabOTKH TEXHOJIOTHYECKUX MPOIIECCOB
3aroTOBUTENBHOT0, METAJUNI000PabATHIBAIOIIET0, CBAPOUHOTO U
MEXaHOCOOPOYHOTO MTPOU3BO/ICTB;

- METO/Ibl KOHCTPYMPOBAHUS U pacyeTa Hecylled CloCOOHOCTH CBAPHBIX
COEMHEHUI TUIOBBIX JETalel, 3JIEMEHTOB U y3510B KoHcTpykuwmii I1T, CZIM
1 000pYZ0BaHUs C UCIOJIB30BaHUEM IpahUUECKUX U aHATUTHYECKUX
METOJI0B;

- COBPEMEHHBIE METO/Ibl PacyeTa TEXHOJIOTHYECKUX PEKUMOB U3TOTOBJICHHUS
snemeHToB 1 KoHCTpykumid I1T, CIAM u o6opynoBanus.

YmMmern

- IPUMEHSATH NpaBUjIa IPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB
M3TOTOBJICHUS pa3nuuHbIX aetanei u y3ios [T, CJIM u o6opynoBanus Ha
MPaKTHUKE;

- I0JIb30BAThCSl METOIaMHU KOHCTPYMPOBAHMS U pacyeTa CBapHBIX y3JI0B
KOHCTPYKLUU IIPU PA3JIMYHBIX YPOBHAX M BUAAX HAIPYKCHUHU U YCIOBUN
JKCILTyaTaluu;

- BBIIIOJIHATH TEXHUYECKYIO JIOKYMEHTALMIO U YEPTEXKHU JIeTallel U
KOHCTpYKUUH B cooTBeTcTBUM ¢ TpeboBanusimu ECK/ u ECT/I.

Brnaners

- MPAaKTUYECKUMU MTPUEMaMHU Ha3HAUYCHUSI ONITUMAJIbHBIX TApaMeTPOB
TEXHOJIOTUYECKHX MPOIECCOB U3TOTOBIICHUS JIETANEH U y3JI0B C YIETOM
BHJIa KOHCTPYKIIMH, JCHCTBYIONIMX HArPY30K U IKCILTYyaTallHOHHBIX
ycnoBuit anst KoHKpeTHbix Aetaneif [IT, CIM u o6opynoBanus.

[TK-9 cnocoGHOCTBIO CpaBHUBATH MO KPUTEPHSIM OLIEHKH IPOSKTHPYEMBIE y3JIbI U arperarsl ¢
y4eTOM TpeOOBaHUM HA/IEKHOCTH, TEXHOJIOTUYHOCTH, O€3011aCHOCTH, OXPAHbI OKpY Karolei
cpezbl 1 KOHKYPEHTOCIIOCOOHOCTH

3HaTh

- OIpEJIeNICHUs, IOHTHS, IPABUJIA U MPOLIECCHI 110 AUCLUIIIMHE HAa YPOBHE
OCBOEHHUS MaTepHala, peJCTaBICHHOI0 Ha ayJUTOPHBIX 3aHATHSIX C
JIOTIOJTHUTEIbHBIM UCIIOJIb30BAaHUEM OCHOBHOW U JIONOJIHUTEIBHON
JIUTEPATYPHI, @ TAKXKE ITYTEM UCIIOJIb30BaHUS BO3MOXKHOCTEN
MH(OPMALIMOHHON CPEIBI.

VYmMmern

- CaMOCTOSTEIbHO IPUOOPETaTh NOMOJHUTENbHbIE 3HAHUS U YMEHUS;

- apryMEHTHPOBAHO 0OOCHOBBIBAThH MOJIOKEHHS IPEAMETHON 001aCcTH
3HAHUS,

- IPUMEHSATH NIPaBOBbIE U HOPMATUBHBIE aKTHI B chepe 6e30macHOCTH,
OTHOCSIIIUXCS K BUY U O0BEKTY MpoeccroHaIbHOM 1eATENbHOCTH.

Bnanets

- HaBBIKaMHU U METOJMKaMHU 0000IIEHHS pe3yIbTaTOB PEIICHHS;

- crmoco0amMu OIEHUBAHUS 3HAYMMOCTH M MMPAKTUIECCKON TTPUTOTHOCTH
MOJIYYEHHBIX PE3yIbTaTOB;

- 00cyxath crocoObl 3 (HEKTUBHOTO PEIICHHS MTOCTABIICHHBIX 3a7a4.




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

qyuce:

— KoHTakTHas padora — 10,7 akaz. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJi. 4acoB

— caMocTosTenbHas padora — 93,4 aka. 4yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTecTalMy - 324ET

AynuropHas = =
KOHTaKTHas paboTa E 3 dopma TEKyIEro
Pazzen/ Tema 2, (B axaz. yacax) E;’ EE Bux . KOHTpOJIA Kon
[ — > & O | caMOCTOATENBHOM |  yomeBaeMOCTH H | 0o o
Q & padoThI MIPOMEKYTOUHOM
na6. | mpakr. | € &
Tlex. =g aTTEeCTALINH
3aH. | 3aH. |Q &
1.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBL
ITouck
JIOTIOTHUTENBHOMN
undopmaryu o | MHIMBUIYanbHOE
1.1 Teopus HaAEeKHOCTH Teme (paboTa ¢ cobeceoBaHuUeE.
Kak Hayka © Hay4Has| 6 1 8 | oubnmorpaduuec | Mumusunyansaoe | OK-1, TTK-9
JACITUTUTNHA KM MaTepuajlaMH,| cooOleHue Ha
C JJIEKTPOHHBIMHU 3aHATHU.
OoubnnuorexkamMu u
20P,
UH(OPMAIIIOHHO-
KOMMYHUKAIIMOHH
bIC CECTHU
WnTepner).




1.2 OmpenencHue MOHITHS
«HAJISKHOCTD)

CamocrosTenbHoe
U3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPBHI.
ITouck
JIOTIOTHUTENBHON
HHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpagpuiec
KUM MaTepuaiaMu,
C DJIEKTPOHHBIMU
Ooubnnorexkamu u
20P,
nH(OpPMALOHHO-
KOMMYHHUKALIOHH
b€ CeTH
Wnrepner).

NunuBunyansHoe
cobecesioBaHMe.
NunuBunyansHoe
cooOuieHue Ha
3aHATUH.

OK-1, I1K-9

1.3 Ilomsartme  «OTKas».
Knaccugpukanms "
XapaKTePUCTUKU OTKA30B

CamocTosTenbHOe
M3y4eHrne yueOHon
U Hay4HOH
JUTEPATYPEI.
ITouck
JIOTIOTHATENBHON
uH(popMaIuy 1o
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuajIaMu,
C 3JIEKTPOHHBIMU
OHOIMOTEKAMH H
20P,
UHPOPMAITUOHHO-
KOMMYHHKAITHOHH
bI€ CEeTH
WnrepHer).

MunuBuayansHoe
cobecemoBanume.
MunuBuayansHoe
cooOmenue Ha
3aHATHUH.

OK-1, I1K-9

1.4 Hanexuocts u
COXpaHIEeMOCTh

CamocrosTenpHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
Teme (paboTa ¢
oubnuorpagpuiec
KHM MaTepualiaMH,
C JJIEKTPOHHBIMU
OubnnoTekamMu u
90P,
UH(OPMAIIOHHO-
KOMMYHUKAIIOHH
bIC CETH
WHTepner).

WHmuBrayaasHOE
cobecemoBaHueE.
WHmuBrayaasHOe
cooOmieHne Ha
3aHATHU.

OK-1, I1K-9
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HaICXKHOCTHU

TepmuHosorus

/11

CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPBI.
ITouck
JIOTIOTHUTEBHON
HHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpagpuiec
KUM MaTepuaiaMu,
C DJIEKTPOHHBIMHU
Oubnuorexkamu u
20P,
nH(OpPMALOHHO-
KOMMYHHUKALIIOHH
bIE CEeTH
Wnrepner).
Pazpaborka
TJI0CCapus K TeMe.

NunuBunyansHoe
cobecesioBaHMe.
NunuBunyansHoe
cooOuieHue Ha
3aHsTuu. [IpoBepka
WHIUBUAYaIBHOTO
3aJ1aHusI U €r0
3aIuTa

OK-1, I1K-9

1.6

TEXHUYCCKUX CUCTEM

Knaccuduxkarms

CamocToaTeNnbHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
ITouck
JIOTIOTHATENBHON
uH(popMaIuy 1o
Teme (paboTa ¢
6ubnuorpaduuec
KUM MaTepuajIaMu,
C 3JIEKTPOHHBIMU
O6ubnuorexkamu u
20P,
UH(OPMAIIOHHO-
KOMMYHHUKAIIMOHH
BI€ CETH
WnTepner).

WNunuBuayansHoe
cobecemoBanume.
WNunuBuayansHoe
coo0IIeHrEe Ha
3aHATUH.

OK-1, I1K-9

1.7

IIOoKa3aTC/Ii HAAC)KHOCTHU

Kputepuu u

CamocrosTenpHoe
u3ydeHue yueOHoun
Y Hay4HOU
JUTEPATYPBHI.
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
Teme (paboTa ¢
6ubnuorpaguaec
KHM MaTepualiaMH,
C 3JICKTPOHHBIMH
O6ubnmorexkamu u
20P,
“HPOPMALMOHHO-
KOMMYHHKaIIMOHH
bI€ CEeTH
WnrepHer).

WHauBHayaasHOE
cobecemoBaHue.
WHauBHayaasHOE
cooOmeHne Ha
3aHATUH.

OK-1, I1K-9




U Hay4HOH
JUTEPATYPBI.
Iownck

Teme (paboTa ¢

CaMocCTosTeNnbHO
U3yucHHe y4eOHOMH

JOIOJIHUTEIBHOM
uHpopMaIuy 1o

WupuBunyansHOe
6ubmuorpaduuec AMBHLY
cobece0BaHUE.
KUM MaTepuagaMu,
1.8 IMokazarenu WNupuBuayansHoe
HaJIOKHOCTH ¢ SNCKTPOHHBIMM CoOO0IIeHNE Ha
2/11 OHOIHOTEKAMH U
HEBOCCTaHABIMBAEMBIX 0P 3aHsTUH. [IpoBepka
CHCTEM ’ WHUBUAYaIHHOTO
UHPOPMALTUOHHO-
3aJaHus U €T0o
KOMMYHHUKAIIMOHH
3aIuTa
ble CeTH
WnrepHer).
ITogroroBka k
MPAKTHIECKOMY
3aHSITUIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabor.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
ITouck
JIOTIOTHUTENBHOMN
undopmaru o | MHIuBUAYansHOE
19 Ilokazarenu bop JIBIILY
Teme (paboTa ¢ cobeceoBaHuUE.
HaJeKHOCTH
oubmuorpapuuec | MHauBHIyanbpHOE
BOCCTaHAaBJIMBACMbIX
KUM MaTepuajaMu,| cooOlieHue Ha
cHCTeM
C DJIEKTPOHHBIMHU 3aHATHU.

Ooubnnorexkamu u
20P,
UH(OPMAIIIOHHO-
KOMMYHHUKAIIMOHH
BIC CETH
WnTepner).




1.10 3aKOHbI
pacmpeeNieHns: BpeMEHH 110
OTKa3a, HamboJiee dacTo
UCIIOJIb3yeMbIe B  TEOPHH
HAJIE)KHOCTH

2/11

CaMOCTOSTENbH

U Hay4HOH
JUTEPATYPBI.
Iownck

90P,

BI€ CETH
WnrepHer).
ITogroroBka k

3aHSITUIO U
BBITIOJTHEHUE
MPAKTHIECKUX
pabor.

U3yucHHe y4eOHOMH

JIOTIOJTHUTENIbHOM
uHpopMaIuy 1o

Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuagaMu,
C 3JIEKTPOHHBIMU
OMOIMOTEKAMH H

UHPOPMALTUOHHO-
KOMMYHHUKAIIMOHH

MIPAKTUIECKOMY

o¢c

NunuBunyansHoe
cobecesioBaHMe.
NunuBunyansHoe
cooOuieHue Ha

HHAUBUAYAJIBHOTO
3aJaHuA U €ro
3amura

3anaruu. [IpoBepka

OK-1, I1K-9

111 Hanexnocts
HEepe3epBUPOBAHHOM
CUCTEMBI

/11

CaMoCTOsATEbHO
M3ydeHne yuyeOHo
U Hay4HOH
TUTEPaTypPHL.
TTouck

uH(popMaIuy 1o
Teme (pabora ¢

C 2JIEKTPOHHBIMHU
OMOIMOTEKAMU U
20P,

BIC CETH
WnTepner).
IloaroroBka k
MIPaKTUYECKOMY
3aHATHUIO U
BBIITOJIHEHHE
MPAaKTUIECKUX
pabor.

JIOTOTHUTEILHOM

6ubnmuorpaduuec
KUM MaTtepuaiamu,

UH(OPMAIIIOHHO-
KOMMYHHKAI[HOHH

e
178

WHmuBrayaasHOe
cobecemoBaHMmeE.
WHmuBrayaasHOE
cooOIIeHne Ha
3aHsTun. [IpoBepka
WHIMBUYaJIbHOIO
3a/1aHUA U €T0
3aIuTa

OK-1, I1K-9




CaMocCTosTeNbHO
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
ITouck
JIOTIOTHUTENBHON
undopmaru o | MaauBuayansHOE
1.12 Hagnexuocts Teme (pabota ¢ cobecesioBaHMe.
MPOCTEHIIINX 5,4 | oubnuorpaduuec | Munusunyansuoe | OK-1, TTK-9
PE3epBUPOBAHHBIX CHCTEM KUM MaTepuaiaMu,| CcooOIleHHE Ha
C DJIEKTPOHHBIMU 3aHATUH.
Ooubnnorexkamu u
20P,
nH(OpPMALOHHO-
KOMMYHHUKALIOHH
bI€ CEeTH
Wnrepner).
Hroro no pazaeny 6/411 | 93,4
2. Dx3aMeH
2.1 Dx3ameH OK-1, TIK-9
Hroro no pazneny
Hroro 3a cemectp 6/41 | 93,4 3a4ET
Hroro no aucrumnnuze 6/41 | 93,4 3a4eT OK-1,ITIK-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3alHuIo
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTrueckoe 3aHATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB I10
MPENI0KEHHOMY AJITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OydeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalUH I CTUMYJIMPOBAHMS aKTUBHOM IT03HABATEIIBHOU JAEATENBHOCTH CTYICHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUEeHHUS:

[IpoGnemHas JnekuMs — U3JI0KEHUWE MaTepuaa, IMpearoiaralolliee MOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTAPHUH, CBSI3aHHBIC C PA3JIMYHBIMU MOJEISIMHM HHTEPIPETALMU HU3y4acMOro
Marepuana.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha peIIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, TpeOyromeid oT
CTYyJIEHTA IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUN, TAK U IPAKTUYECKNUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO Ipoliecca, KOTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEWMHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX oOpa3oBaTenbHOTO pe3ynbrata. Hapsay co
CIEUMAJU3UPOBAHHBIMU  TEXHOJOTHMAMM  Takoro  pojJa  IPUHIUI  WHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTHBHOCTH MOJPa3yMeBAET CyOBEKT-CYyOBEKTHBIE OTHOILIEHHS B X0Jie 00pa30BaTeIbHOIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-PECYPCHOM
Cpenbl.

@®opMbl yueOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHala C 3apaHee
3aIUIAHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JIEKLHS-TUCKYCCHS,
JEKIUSA-TIPECCKOHPEPEHITHSI.

4.  MHpopMallMOHHO-KOMMYHMKAllUOHHbIE  O0pa3oBaTelbHbIE  TEXHOJIOTMH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsi HA MPUMEHEHUH CIEeUAIN3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ HH(POpMALUEH.

@®opMmbl Y4eOHBIX 3aHATHH C HCIOJIb30BAaHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anus — W3JI0KEHHUE COJECPKAHMS CONPOBOXKAACTCS NPEe3CHTalUEn
(TemMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, paUuecKux, ayJuo- U BUAEOMaTEPUaIOB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3CHTALMU — TMPEACTaBICHUE pPe3yIbTaToB
MIPOEKTHOM MJIM MCCIEN0BATEIBCKON JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIIM3UPOBAHHBIX
IIPOrPaMMHBIX CPENI.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B npuiioxeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Monrun B. I1. HanexxHOCTh TEXHUYECKHX cUCTeM: yueO. mocobue / B. I1. [lonrus, A.
O. Xapuenko. — M. : By3zoBckuii yueoHuk : UHOPA-M, 2018. — 167 c. - TekcT: 31eKTPOHHBIN.
- URL: http://znanium.com/bookread2.php?book=944892 (nata obparienus: 03.03.2019)

2. OCHOBBI JMAarHOCTUKH M HAJCKHOCTH TEXHHMUYCCKUX 00BEKTOB: yueOHOe mocobue / B.
I1. Aanynos, A. I'. Kopuynos, A. B. Annynos (mi1.), A. B. Aanynos ; MI'TVY, [kap. MOM3]. -
MarnuToropck, 2012. - 114 c. : un., cxemsl, Ta01. - TeKCT | HEMOCPeACTBEHHBIH.

0) lomoiHuTeILHAS JTUTEPaTypa:

1. Manadees, C.1. Hage:xxHOCTh TeXHHYECKUX cucTeM. [Ipumepsl u 3amaun: ydeOHOE
nocobue / C.1. Manadees, A.W. Koneiikun. — DnektpoH. naH. — Cankt-IlerepOypr: Jlaub,
2016. — 316 c. - Tekct: snekrpounsni. - URL: https://e.lanbook.com/book/87584 (mata
obpamenus: 03.03.2019)

2. OctpeiikoBckwii, B. A. Teopus HagexuocTH: Yueo, 1 By30B / B. A. OcTpeiikoBCKHi.
- M.: Beicm. mik., 2003. - 463 c.: nn. - ISBN 5-06-004053-4. - Tekct: snextponssIid. - URL:
http://znanium.com/catalog/product/487996 (nara oopamenus: 03.03.2019)

3. Iepsitunckuit A. HO. HameXHOCTh TEXHHUYECKUX CHCTEM W TEXHOTEHHBIH PHCK:
yueoHoe mocobue / A. FO. Ilepsarunckuii, O. b. Tlpomkuna, A. A. Konosaosa ; MI'TVY, kad.
[MI3ubX /. - MarauToropck, 2007. - 121 c. : Tabm. - Tekcr | HermocpeACTBEHHBIH.

4. TTonoko A. M. OCHOBBI TEOpHH HaASKHOCTH: yueOHOe mocodue / A. M. ITonorko, C.
B. I'ypos. - 2-e u3x., nepepad. u o - CII6. : BXB-IlerepOypr, 2006. - 702 c. : uin., Tabmn. - Tekcr
. HEMOCPEICTBEHHBIH.

5. ITonoBko A. M. OcHOBBI Teopur HaaeKHOCTH. [IpakTukym: yueOHOe ocobue / A. M.
[Tonogko, C. B. I'ypos. - CII6. : BXB-Iletep6ypr, 2006. - 557 c. : ui., Tadu.

6. PrikoB B.B. HaiexXHOCTh TEXHUYECKUX CHCTEM M TEXHOTEHHBIN PUCK [ DIEKTPOHHBIH
pecypc]: yue6Hoe mocobue / PeikoB B. B., Utkun B. 10. - M.:HUL] UH®PA-M, 2017. - 192 c.:
60x90 1/16. - (Beicmiee obpaszoBanue) (Ileperuér 7BLI). - Tekct: smexktponnsii. - URL:
http://znanium.com/bookread2.php?book=560567 (nara o6parenus: 03.03.2019)

7. Cesepues H.A. Merponorunueckoe oOecrieueHne O€30MACHOCTH  CIIOKHBIX
TeXHUYECKHX cucteM: yueOHoe mocobue / H. A. Cesepues, B. H. Temuos. - M.: KYPC: HUI]
NH®PA-M, 2015. - 352 c.: 60x90 1/16. (meperuter). - Tekct: snekrponHbii. - URL:
http://znanium.com/bookread2.php?book=465491 (nara o6parenwus: 03.03.2019)

8. CunonambHnkoB B. A. HanekHOCTP W JUArHOCTHKA TEXHOJOTHYECKUX CHUCTEM:
yueonuk / B. A. Cunonansuukos, C. H. I'puropbes. - M. : Beicias mkomna, 2005. - 343 ¢. : ui.,
rpad., Tabi. - TekcT : HemocpeCTBEHHBIH.

B) MeTonuyeckue ykazaHus:

1. Meroauka TIOCTpOSGHHUS © BeACHHWS 0a3bl JaHHBIX OOOPYIOBaHUS IS
MPOTHO3MPOBAHUS MAPaMETPOB HAAECKHOCTH HCXOMAS U3 YCIOBUU €ro NMpUMEHEHUs: ydeOHoe
nocobue / A.B. Ko3sipb, A.A. Kynpsimos, U.M. Kyrny6aes u ap. MI'TY, [kad. TMuTTK]. -
MarnuTtoropck, 2018. - 98 c. - TekcT: HemocpeACTBEHHBIN.

2. [Iporao3upoBanue HAJACKHOCTH JICTAICH U Y3JI0B METAJUTYPTrHIECKOT0 000PYIOBAHHS
NIPU UX MPOSKTUPOBAHHUHU U IKCIUTyaTanuu: yueOoHoe mocoodue / [B. 1. Aniynos, A. B. AHiynoB
(mM11.), A. B. Aamynos, M. I'. Cno6onstackuii] ; MI'TY. - Marautoropek : MI'TY, 2012. - 77 c. :
W, Ta0., cxemsl. - ISBN 978-5-9967-0285-5. - TekcT : Hemocpe1CTBEHHBIA.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
10 Ne norosopa Cpok aeicTBust JIMLEH3UU

MS Windows 7
Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepoutio
Professional
7Zip CBOOOJIHO PACIIPOCTPAHIECMOE 0CCCPOUHO
FAR Manager CBOOOIHO pacIpOCTPaHIEMOE OECCPOYHO

IIpodeccnonanbHbie 0a3bl JTAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CUCTECMbI

Hassanue xypca

CcrlUika

OnexkTpoHHas 0aza MEPUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HannonanbHas
WH(POpPMAIIMOHHO-aHAJIMTUYECKAs ~ CUCTEMA
Poccuiickuii HMHAEKC HAYYHOTO ITMTHPOBAHUS

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

[TouckoBas cuctema Akanemust Google (Google
Scholar)

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

HNudopmannonnas cucreMa - EamHOoe OKHO URL: http://window.edu.ru/

J0CTYMA K ”HGOPMALMOHHBIM PECYPCaM

dezepabHOE  IOCYAAPCTBEHHOE  OHOKETHOE

yUpEXKICHHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
IPOMBIIIIEHHON COOCTBEHHOCTH

Eﬁ;ﬁgﬁﬁaﬂ Tocynapcrsenmas — OMOMMOTENA. | pyye v rsl.rufru/dreaders/catalogues/

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

@denepanbHblii  00pa30BaTENbHBIA  HOPTAT
OxoHomuka. Counosiorus. MeHeKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcurerckass HH(GOPMAIMOHHAS CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexmyHapogHast HayKOMETpHUYECKast
pedepaTuBHas ¥ IOJIHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX n3ganuil «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTuBHas u http://scopus.com
MOJIHOTEKCTOBAsl _ CIipaBOuYHAasi  0a3a  JaHHBIX

MC)KI[}IHapOI(P_IaH 0aza MOJIHOTEKCTOBBIX http:/link.springer.com/
XypHaIoB Springer Journals

MexnayHapoaHas KOJUTCKITUS Hay4YHBIX

IIPOTOKOJIOB IIO Pa3JIMYHBIM OTpaCIsIM 3HAHUMN

http://www.springerprotocols.com/

MexnyHapoaHas 6a3a HaydyHBIX MaTepHaliOB B
oOsactT  (U3WYSCKUX HAYK W WHKHHUPHHTA

http://materials.springer.com/

MesxayHapoHas 0a3a CrpaBOYHBIX M3JIaHU IO
BCEM OTpacysiM 3HaHMi SpringerReference

http://www.springer.com/references

Mexnynaponnas pedepatiuBHas 0a3a JaHHBIX IO

http://zbmath.org/

YUCTOM U NMpuKJIagHoi MareMatnke ZDMATH




MexnyHnapoanas pedepaTuBHas
U TIOJIHOTEKCTOBas crpasounas (https://www.nature.com/siteindex
0a3a JaHHBIX HAYYHBIX M3JaHUI

ApXUB HAy4YHBIX JKYpHaJOB
«HanunoHanbHbII https://archive.neicon.ru/xmlui/
DJIEKTPOHHO-UH(OPMAIIHOHHBIN

Nndopmanronnas cucrema -
HopmaTtuBHbIE TIPaBOBBIE AKTHI,
OpraHHU3alOHHO-PACTIOPSAUTEN
bHEBIC JIOKYMEHTHI,
HOPMAaTUBHBIE U METOIUYECKHE

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIHTILITHHBI (MOILYJIs1)

MaTepHaﬂBHO-TeXHquCKOG OGCCHC‘ICHI/IG JUCHUITJIMHBI BKJIFOYACT:

VYdeOHbIe ayJUTOPUU TSI IIPOBEICHHS 3aHATHIA JIEKITAOHHOTO THIIA!

- My.]'[BTPIMGI[HfIHBIG CpCACTBA XpaHCHUA, ICPEAAYN U ITPCACTABICHUA I/IH(i)OpMaIII/II/I.

VY4eOHble ayTUTOPUH [T TPOBEACHUS TPAKTHUECKUX 3aHITHIA:

- MyJBTUMEIUMHBIE CPENICTBA XPAHEHHUS, IEPEAAYH U MPEACTABICHUS UH(POpMALINY;

- JIOCKa, MYJIbTUMEIUHHBIN IPOEKTOP, IKPAH.

VY4eOHble ayIUTOpUU AJIS IPOBEACHUS IPYIIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTALUM,
TEKYIIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTAlluU

- MyJBTUMEIUMHBIE CPENICTBA XPAHEHHUS, IEPEAAYH U MPEACTABICHUS UH(POpMaLINY;

- JIOCKa, MYJIbTUMEIUHHBIN IPOCKTOP, IKPAH.

[Tomernenust 1715t CaMOCTOATEIHLHOM PaOOTHI 00YUAIOIITUXCSI:

- TepcoHaJbHbIe KoMIbiOTepbl ¢ makerom MS Office, BbIXO1OM B HHTEpPHET U C
JOCTYIIOM B SJIEKTPOHHYIO 00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

[Tomenienuss Juis  XpaHeHHS ¥ MNPOPHIAKTHYECKOrO OOCITYXHBAHUS Y4eOHOTO
000pyI0OBaHUSA:

- CTeIUTAXHU [UIsl XpaHEHUs YueOHO-HATTSAHBIX MOCOOMM M y4yeOHO-METOIUYeCKON
MTOKVMEHTATTUN .



[Tpunoxenue 1
[TprMepsl MPaKTUYECKOTO 3a/1aHuUs

3amaua 6. Bpems paGoThl 10 0TKa3a CEPUITHO BBITYCKAEMOM JETAIM PACIPEACIICHO 110
HOpMaJbHOMY 3aKoHY ¢ napamerpamu: T = 1000 yac, 6 = 250 yac. OnpeaenuTs:

- BEPOSITHOCTH TOT'O, YTO JIETaNIb IpopadboTaet 6e30TkazHo 6onee 1200 gacos;
- BEPOSATHOCTH TOTO, 4YTO HapabOTKa 70 0TKa3a OyaeT HaXOAUThCS B MHTEepBaie [m - 3-c, m+ 3-G];

- BEPOSITHOCTH TOT0, YTO 0€30TKa3HO MpopadboTas 10 MoMmeHTa Bpemenu 1200 vacos, neraib
0e30Tka3Ho npopadoraeT u 10 1500 gacos.

3anaua 7. KoMruiekryronias aeraib, UCIIOIb3yeMast PH U3TOTOBJICHUH YCTPOUCTBA, IO JaHHBIM
MOCTaBIIMKA UMEET HOPMAJIBHOE pacipeiesieHue BpeMeHH! 10 0TKa3a ¢ mapamerpamu m = 4000
yac, 6 = 1000 yac. OnpenenuTs ciaeayrolre MoKa3aTesd HaIeKHOCTH I€Talu:

- HapaOOTKY 10 0TKa3a, COOTBETCTBYOIIYI0 90% HaeKHOCTH JIeTalu;
- BEPOSITHOCTh TOT'O, UTO JIeTallb UMEET HapaboTKYy, Jiexalnyto B uatepaie [2000; 3000];

- BEPOSITHOCTh TOT'O, UTO JIETaJIb UMEET HapaboTKy, O60bInyto, ueM 4000 yacos.



[Tpunoxxenue 2

7 OueHoYHbIE CPeCTBA JIJIA POBeeHHsI IPOMEKYTOYHOM aTTeCTAlMHU

[IpomexxyTouHas aTTECTAlMs KMEET LENIbIO OMPEACIUTh CTEICHD JOCTHKEHHS 3aIlJITAHUPOBAHHBIX PE3YJIBTATOB O0YUCHHMS 1O AUCIUTUINHE (MOIYITIO)
3a mepuoj 00y4eHHs U MPOBOJUTCS B popMe IK3aMeHa.

a) [lmanupyembie pe3yjbTAaThl 00yUeHUS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

CtpyKTypHBII
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHUs OueHounsle cpencTBa

KOMIICTCHII U

OK-1: cioco0HOCTBI0 K A0CTPAKTHOMY MBIIICHUIO, AHAJM3Y, CHHTE3y

3HaTh CUTYalllH, CBSI3aHHBIE C HAJIE)KHOCTBIO Bompock! 11t mpoMeKyTOYHOM MPOBEPKH 3HAHUH CTYICHTOB 110 IUCIUTUIUHE:

TPAHCHOPTUPYIOLIUX MAIIMH U MEXaHU3MOB Jaiite onpeneneHre NOHATUS «HAJIEKHOCTD.

000TaTUTENBHOTO Mepeerna Yro takoe oTka3? Kiaccudukanus u xapakTepUCTHKH OTKa30B.

Kak cBsi3aHbI MOHATHUS «HAAEKHOCTBY U «COXPAHIEMOCTbY»?

[TpuBenuTe KIaccupUKaIs TEXHUIECKUX CUCTEM C TOUYKH 3pEHUS HAAEKHOCTH.

Yro takoe oTka3? Kiaccuduxanuus u XxapakTepUCTUKU OTKA30B.

Kak cBsi3aHBI TOHATHS «HATEKHOCTHY M «COXPAHIEMOCTb»?

[TpuBenuTe KIaccupUKaIs TEXHUIECKUX CUCTEM C TOUKH 3pEHUS HAaIEKHOCTH.

Yro Takoe KpUTEPUH U TIOKA3aTENN HAAEKHOCTH?

KakoBbI KpuTeprn HaAEKHOCTH HEBOCCTAHABIMBAEMBIX CUCTEM?

0. Yro Takoe BeposATHOCTH O€30TKa3HOM padoThI? Kak ee onpenenuTs?

11. Yro Takoe IUIOTHOCTH paclpeaeseHus BpeMeHH Oe30TKa3HOW paboThl (4acToTa
otka3oB)? Kak ee onpenenuts?

12. Yto Takoe MHTEHCHBHOCTH 0TKa30B? Kak ee onpenenuts?

13. Yto Takoe cpeanee BpeMs 6e30Tka3HOM paboTei? Kak ero onpenenuts?

14. KakoBbI KpuTepun HaI€KHOCTH BOCCTAHABIMBAEMBIX CUCTEM?

15.Yto Takoe cpenHee Bpems paOOTbl MEXAYy OTKa3aMU M CpelHee BpeMs
BOCCTaHOBJICHUS?

16. Yro Takoe mapameTp MoToka 0TKa30B?

17. Yo Takoe QPyHKIHS TOTOBHOCTH M YHKIIUS TPOCTOS?

HBOoo~NoOR~WDE




CTpyKTypHBIii

HJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OueHo4HbIE CPENICTBA
KOMITETCHIINH
18. Kakwue 3aK0HBI pacnpeaeaeHus: BpeMEeHH JI0 OTKa3a HanboJee 4acTo NCTIONIb3YIOTCS
B TEOPUU HAJIEHKHOCTU?
YMeTb JEeHCTBOBATh B HECTAHAAPTHBIX CUTYALUX, IIpumepwr npaxmuueckozo 3a0anus

CBsI3aHHBIX C HAACKHOCTBIO
TPAHCHIOPTHPYIOLIUX MAIIUH U MEXaHU3MOB
000TaTUTEIIBHOTO TIepeelia

3apaua 1. Texnuueckasi cucteMa COCTOUT U3 N = 3 MOJACUCTEM, KOTOPBIE MOTYT OTKa3aTh
HE3aBHCUMO JIpyr OT apyra. OTKa3 KaXIoW MOJCUCTEMBbl MPUBOIUT K OTKa3zy Bce
CUCTeMBI. BeposTHOCTh TOTO, YTO B TeUeHHE BpeMeHHU ! mepBas mojcucTemMa padboTaeT
6e3oTkazHo, paBHa 0,7, Bropas — 0,9, tperbst — 0,8. Haiitm BeposSITHOCTH TOTO, YTO B
TeYeHHe BpeMeHu t cuctema mpopaboraeT Oe30TKazHO. HailiTh BEepoOSTHOCTH OTKa3za
CHUCTEMBI 3a Bpems t.
3agauya 2. M3BecTHO, YTO CEpUHHO BbIMYCKaeMas J€Talb HUMEET SKCIIOHEHIMAIbHOE
pacripeneieHie BpeMEHH JI0 OTKasa ¢ ImapaMeTpoM A = 10 gac™. Jletans ucnonb3yercs
KOHCTPYKTOPOM IIPH pa3paGoTke HoBoro npuéopa. Hasuauennsiii pecype nmputopa Ty, = 10*
yac.
Ornpenenutsb CIeayrolre MoKa3aTeau HaAeKHOCTH JETaNN:
- BEPOSITHOCTh OTKa3a JIeTaIN O MOMEHTa BpeMeHH Ty,
- BEPOSITHOCTH TOTO, UTO JIETalIb 0€30TKA3HO MPOpabOTaeT B TEUCHHE BpEeMEHU Ty;
- BEPOSITHOCTh OTKa3a B UHTEPBAJIC BPEMEHU OT 10° 10 10* vac.
3amaya 3. CucreMa COCTOUT M3 IISITH BJIEMEHTOB C DKCIIOHEHIIMAILHBIMM 3aKOHAMU
pacrpeiesieHust BpeMeHH J10 oTKaza. [Tokazatensamu ux HaaexxHocTH sBisitores: P1(100) =
0,99, A2 = 0,00001 wac™, T3 = 8100 uac, Ty = 7860 uac, As = 0,000025 uac™.
Omnpenenuts Bpems t, B TeueHHE KOTOPOTO cucTeMa OyIeT UCcTpaBHa ¢ BEpOITHOCTHIO (0,92,
3apnaua 4. IlpoekTtupyeTcsi Hepe3epBHPOBAHHAS CHUCTEMaA, COCTOSINAs U3 DJIEMEHTOB
gyeTpIpex rpymni. KolndecTBo AIIeMEHTOB Ka)IOH TPYIIBI, a TaK)Ke WHTEHCUBHOCTH HX
OTKa30B MPUBEICHHI B TA0JIUIIE.

JlaHHBIE O YKCJIE JIEMECHTOB CHCTEMbI 1 HHTEHCUBHOCTH MX OTKAa30B

Howmep rpynmnsr Yucno aneMeHToB HNHTEHCHBHOCTB OTKa3a
3JIEMEHTA, yac™
1 10 2-10°
2 15 4-10°
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble CpeCTBA

3 32 2,5-10°
4 8 5-10°

Onpenenurs:

- NHTEHCUBHOCTb OTKa3a CUCTEMBI;

- cpeaHee BpeMs 0e30TKa3HOH paboThl;

- BEpOSATHOCTb 0€30TKa3HOM paboThl cucTeMbl B TeueHue BpemeHu t; = 100 uacos, tp =
10009acoB u B MHTEpBaJe YKa3aHHBIX HAPAOOTOK;

- IVIOTHOCTb PAcIpeeseHUs] BpeMeHU 0€30TKa3HON paboThl cUCTEMBI ITpU HapaOoTket,
1000uacos.

3agaya 5. Cuctema COCTOMT U3 MATH 3JIEMEHTOB C IOCTOSHHBIMH HWHTEHCUBHOCTSIMHU
0TKa30B. BeposTHocTH 0€30TKa3HOW pPabOThl 3JIEMEHTOB B TedyeHHE ! 4acoB HMMEIOT
cienyromue 3uadenus: P1(100) = 0,99, P,(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95,
P5(120) = 0,98.

Onpenenuth BEpOSTHOCTh 0€30TKa3HOM paboThl cHUCTEeMBl B TeueHue 625 yacoB ee
(YHKLMOHUPOBAHUS, a TAKXKE Cpe/IHee BpeMs 0€30TKa3HON pabOTHI.

3agaua 6. Bpems paOoTbl 10 OTKa3a CEpUHHO BBITYCKAEMOM JIE€TalM PACIPEAETICHO IO
HOpMaJIbHOMY 3aKoHY ¢ napamerpamu: m = 1000 gac, 6 = 250 yac. OnpenenuTs:

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

- BEpOSITHOCTb TOT0, UTO HapaboTKa 10 0TKa3a OyeT HaXOUThCs B MHTEpBajie [M - 3-6, m+
3-0];

- BEPOSTHOCTh TOTO, YTO 0€30TKa3HO mpopaboTaB 10 MoMmeHTa BpemeHu 1200 dacos,
netanb 6e30TKa3Ho npopadoraet u 10 1500 gacos.

3agaya 7. KomiuiekTyromas AeTainb, UCIOJIb3yeMasl IPU U3rOTOBIEHUH YCTPOMCTBA, IO
JAHHBIM T[IOCTABIIMKA HMEET HOpMalbHOE paclpe/iejieHHe BpEMEHH J0 OTKa3za ¢
napamerpamu M = 4000 gac, ¢ = 1000 ygac. OmnpenenuTs ClEAYIOLIME MOKA3aTEIH
HaJEKHOCTH JIETalIu:

- HapabOTKy 710 0TKa3a, COOTBETCTBYIONTYI0 90% Ha/leKHOCTH JAETalH;

- BEpOSITHOCTH TOTO, UTO JIETallb UMEET HapaboTKYy, jexantyto B uarepsaie [2000; 3000];

- BEPOSITHOCTH TOT0, UTO JIETallb UIMEET HapaOoTKy, OosbIryto, yem 4000 yacos.
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CTpyKTypHBIii

AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHbIE CpEeACTBA
KOMIIETEHIINHU
Bnanets CIOCOOHOCTBIO TPUHUMATH PELICHHUS, IIpumep 3a0anus 0151 NPOMENCYMOUHO20 MECMUPOBAHUS

CBSI3aHHBIC C HAJIC)KHOCTHIO
TPAHCHOPTHPYIOIIMX MAIIHH K MEXaHU3MOB
000TaTUTENBHOTO Mepeerna

Kakoii moka3arenb HaJe)KHOCTH HE sIBIIsIeTCS (YHKIUEH BpeMeHu?
a) BEPOATHOCTh OE30TKAa3HOM pabOTHI

0) BEpOSATHOCTH OTKa3a

B) IUIOTHOCTH pacIipe/ie]IeHHs BpeMeHU 0e30TKa3zHOoW paboThl

I') MHTEHCUBHOCTb OTKa30B;

1) cpeqiHee BpeMst 0€30TKa3HOH pabOThI

(DTanOHHBIN OTBET: 1)

IIK-9: cioco0HOCTHI0 CPABHMBATH 110 KPUTEPHUAM OLIEHKH MPOEKTHPYeMbIe Y3/1bl U arperarTbl ¢ y4eTOM TPeOOBAHNH HAIeKHOCTH,

TEXHOJOTHYHOCTH, 6€30IaCHOCTH, OXPaHbI OKPYKAIOLIEii ¢

pebl U KOHKYPEHTOCIOCOOHOCTH

3HaTh

COBPCMCHHBIC METOAbI UCCIICIOBAHUS
HaACKHOCTU TPAHCIIOPTHPYIOIIUX MAIlINH U
MEXaHH3MOB 000TraTUTEIILHOIO nepeacia

Bormpocs! 1t mpoMeXyTOYHOM NPOBEPKH 3HAHUM CTYIEHTOB 110 TUCLMILINHE:
[aiite onpeneneHne NOHATUSA «HAAEKHOCTDY.
Yro Takoe oTtka3? Knaccudukanus 1 XapakKTepUCTUKN OTKa30B.
Kak cBsi3aHbI NOHATHS «HAAEKHOCTBY U «COXPAHIEMOCTb)»?
[TpuBenuTe kaaccupuKanus TEXHUYECKUX CUCTEM C TOUKH 3pEHUS HAJAEKHOCTH.
Yro Takoe KpUTEPHUH U TIOKA3ATENN HAAEKHOCTH?
KaxoBbl kpuTepuu HaI€KHOCTH HEBOCCTAHABINBAEMBIX CHCTEM?
Yro Takoe BeposATHOCTh Oe30Tka3HOM paboThl? Kak ee onpenenuts?
Uto Takoe TUIOTHOCThH paclpelesieHuss BpeMEeHH O0e30TKa3HOW paboThl (dacToTa
otka3oB)? Kak ee onpenenuts?
9. Uro Takoe MHTEHCUBHOCTH 0TKa30B? Kak ee onpenenuTs?
10. Yro Takoe cpeanee BpeMs 6e30Tka3HOM paboTel? Kak ero onpenenuts?
11. KakoBbI KpuTEpUN HAJAC)KHOCTH BOCCTAHABIIMBAEMBIX CUCTEM?
12. Yto Takoe cpemHee BpeMs pabOTbl MEXAYy OTKa3aMU M CpelHee Bpems
BOCCTAaHOBJIEHUS?
13. Yro Takoe mapameTp MoToka 0TKa30B?
14. Yto takoe QyHKITHS TOTOBHOCTH M YHKIIUS TPOCTOS?
15. Kakue 3aKoHBI pacnpeieIeHHsI BpeMEHH JI0 0TKa3a HauboJiee 4acTo UCTIOIb3YIOTCS
B TEOPUU HAJIEKHOCTU?

N~ wNE
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CTpyKTypHBIii

AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHbIE CpEeACTBA
KOMIIETCHIINH
YmeThb OLICHUBATh PE3YJbTAThl UCCIIETOBAHUS IIpumepvl npakmuuecko2o 3a0anus
HAJC)KHOCTH TPAHCIIOPTUPYIOIMUX MamvH U | 3amaya 6. Bpems paboThl 10 O0TKa3a CEpUITHO BBITYCKAEMOW JETalld PACHpPEEICHO I10
MEXaHHU3MOB 00OTaTUTEIILHOTO Tepeiesia HOpMaJbHOMY 3aKoHy ¢ napamerpamu: m = 1000 vac, 6 = 250 yac. Onpenenurs:
- BEPOSITHOCTH TOTO, YTO JIeTaNIb IpopadboTaet 6e30TkazHo 6onee 1200 gacos;
- BEPOSATHOCTD TOT0, YTO HApaOOTKa 10 0TKa3a OyAeT HaXOAUThCA B UHTEpBale [M - 3¢, m+
3-0];
- BEPOATHOCTh TOT0, YTO O€30TKa3HO mpopaboTaB a0 MoMeHTa BpemeHu 1200 yacos,
JeTanb 0e30TKa3Ho mpopadoTaeT u 10 1500 yacoB.
3agaua 7. KommuiekTyromas Jetanb, UCIOIb3yeMas MPU U3rOTOBJICHUU YCTPOICTBA, MO
JAHHBIM TIOCTaBIIMKA HMMEET HOPMAJbHOE pACIpeeiICHUEe BPEMEHHU [0 OTKaza C
napamerpamu M = 4000 yac, ¢ = 1000 ugac. OmnpenenuTh CIEAYIOIIHE IOKa3aTeNN
HAJICKHOCTH JICTAJIH:
- HapaOOTKy 10 0TKa3a, COOTBETCTBYOIIYI0 90% HaaeKHOCTH JIeTalIu;
- BEPOSITHOCTH TOTO, UTO JIETallb UMEET HapaboTKYy, jexanryto B uarepsaie [2000; 3000];
- BEPOSITHOCTh TOT0, YTO JIETallb UIMEET HapaOoTKy, Oosbryto, yem 4000 yacos.
Bnaners METOJaMH TPEICTABIICHUS PE3YIHTaTOB Ipumep 3a0anus 0151 NPOMENCYMOUHO20 MECMUPOBAHUS

HCCIIE0BAHNS HAIC)KHOCTU
TPAHCIIOPTUPYIOLIUX MAIIMH U MEXaHU3MOB
000raTUTENBHOTO Nepeena

Kakoii moka3arenb HaJe)KHOCTH HE SIBIIsIeTCS (PYHKIIHEH BpeMeHu?
a) BEPOATHOCTh O€30TKAa3HOM pabOThHI

0) BEpOSATHOCTH OTKa3a

B) IUIOTHOCTh paclipe/ieJIeHus] BpeMeHU 0e30TKa3HOW padoThl

') MHTEHCUBHOCTh OTKA30B;

1) cpeHee BpeMs 0e30TKa3HOM pabOThI

(DTanoHHBIN OTBET: 1)
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

IIpoMexyTouHas arrecTaluss IO JUCLUUIUIMHE BKIKOYAECT TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOCHHS O0YYAIOIIUMUCS 3HAHUM, U MPAKTHYECKUE 3aJaHUs,
BBISIBJIIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHU, IPOBOIUTCA B (hopMe 3aueTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Owmiieram, KaKAbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MTPAKTUYECKOE 3aJaHUE.

s npoBeneHuss KOHTPOJS 3HAHUM, YMEHHM W HAaBBIKOB CTYAEHTOB II0 JHMCLMILIMHE
pa3paboOTaHBbI:

— TEOPETUYECKHE BOIIPOCHI JUIsl CAMOKOHTPOJIS IIPU IOATOTOBKE K 3a4ETY;

- IPAKTUYECKHUE 3a1aHU Ul 3a4eTa;

—OWJIETHI.
Ilepeuens meopemuueckux 60npocos K 3auemy
1. JaiiTe onpeneneHue NOHATHS «HAAEKHOCTDY.
2. Yro takoe otka3? Knaccudukaius u XxapakKTepUCTUKU OTKAa30B.
3. Kak cBsi3aHbl IOHATHS «HAAEKHOCTDY U «COXPAHSIEMOCTb)»?
4. [TpuBenure kmaccudukamyss TEXHUYECKUX CHUCTEM C TOYKH 3pEHUs
HAaJIE)KHOCTH.
5. UYro Takoe KpUTEpUU U TIOKa3aTeNn HAAEKHOCTH?
6. KakoBbl KpuTepuu HaIEKHOCTU HEBOCCTAHABIMBAEMbIX CUCTEM?
7. UYto Takoe BepOATHOCTH O0e30TKa3HOM paboThl? Kak ee onpenenuts?
8. Uro Takoe MJIOTHOCTh pacHpeiciieHHs BPEeMEHH Oe30TKa3zHOW paboThI
(uacroTa oTka3oB)? Kak ee onpeaenurs?
9. Uto Takoe UHTEHCUBHOCTH 0TKa30B? Kak ee onpenenurs?
10. Yro Takoe cpenHee BpeMs O6e30Tka3Hou padoTel? Kak ero onpenenuts?
11. KakoBbl KpuTepuu Ha/IeAKHOCTU BOCCTAHABIMBAEMBIX CUCTEM?
12. Uro Takoe cpenHee Bpems pabOThI MEXIY OTKa3aMU U CpellHee BpeMs
BOCCTAHOBJIEHUSI?
13. Yro Takoe mapaMeTp MoToKa 0TKa30B?
14. Uro Takoe QpyHKIIHS TOTOBHOCTU U (QYHKIIUS POCTOS?
15. Kakue 3akoHbl pacrpesneneHus BpeMEHH JI0 OTKa3a Hambosee 4YacTo

HCIIOJIB3YIOTCA B TCOPUU HaI[e)KHOCTI/I?

Ilpumepovl npakmuyecKux 3a0anuil 01 NPOMENHCYMOYHOIU ammecmayuu

3angaua 1. TexHuyeckas cucremMa COCTOUT M3 N = 3 MOJCHUCTEM, KOTOPbIE MOTYT OTKa3aTh
HE3aBUCHMO JIpyT OT apyra. OTKa3 KaxIOW MOJICHCTEMBbI IPUBOAUT K OTKA3y BCEH CHCTEMBI.
BeposiTHOCTB TOTO, UTO B TeUeHHE BpeMeHH t mepBas mojacuctemMa paboTaer 6€30TKa3HO, paBHA
0,7, Bropast — 0,9, tpetbst — 0,8. HaiiTu BEpOATHOCTH TOTO, YTO B T€UEHUE BpeMeHHU t cucrema
npopaboTaet 6€30Tka3HO. HailTu BeposSTHOCTb OTKa3a CUCTEMBI 3a Bpems 1.

3apaua 2. M3BecTHO, YTO CEpUIHO BBIMTyCKaeMasl JETalb HWMEET SKCIOHEHIMAIbHOE
pacripesiesieHie BpeMeHH 10 OTKasa ¢ mapamerpom A = 107 wac™. Jlerams wcmomb3yercs
KOHCTPYKTOPOM TIpH pa3paGoTke HOBoro mpubopa. HasHauennsrii pecype npudopa T}, = 10 gac.

OnpenenuTs cieayronme noka3arean HaAeKHOCTH JeTaH:

- BEpOSITHOCTh OTKa3a JITANIN 10 MOMEHTa BpeMeHH 7y;

- BEPOSITHOCTH TOTO, YTO JIETalb 0€30TKa3HO MpopaboTaeT B TeUeHUEe BpeMeHH Ty,

- BEpPOSITHOCTh OTKAa3a B MHTEPBAJIE BPEMEHH OT 10% 1o 10* yac.

3agaya 3. Cucrema COCTOMT M3 ISATH 3JIEMEHTOB C AKCHOHEHIMATbHBIMHU 3aKOHAMHU
pacmpeneneHus BpeMeHu 1o otkasa. [lokazarensmu ux HagexxHocTH siBisitores: P1(100) = 0,99, A,
=0,00001 gac?, T5= 8100 gac, T, = 7860 gac, As = 0,000025 yac™t,

Omnpenenuts BpeMs t, B TeueHHE KOTOPOTo CUCTeMa OyeT HclpaBHa ¢ BeposiTHOCThIO 0,92.

3agaua 4. [IpoexTupyercs Hepe3epBUpOBaHHas CHCTEMa, COCTOAIIAs M3 3JIEMEHTOB
yeTbipex rpynn. KonmmdecTBo 21eMEeHTOB KaXkI0i TPYIIIBI, a TAKKE HHTEHCHBHOCTD UX OTKa30B

22



NPUBEJICHBI B TAOIHIIE.
JlaHHBIE 0 YHCIIe JIEMEHTOB CHCTEMBI M HHTCHCUBHOCTH MX OTKA30B

Howmep rpymnmsi Hucno 351eMeHTOB HNHTEHCHBHOCTH OTKa3a
DJIEMEHTA, yac?t
1 10 2:-10°
2 15 4-10°
3 32 2,5-10°
4 8 5-10°
Onpenenurs:

- NHTEHCUBHOCTb OTKa3a CUCTEMBI;

- cpeqHee BpeMsi Oe30TKa3HOM padoThI;

- BEpPOATHOCTH O€30TKa3HOH paboThl CUCTEMBI B TeueHUe BpeMeHu t; = 100 gacos, t
10004acoB 1 B MHTEpBaJIe YKa3aHHBIX HApPaOOTOK;

- IUIOTHOCTH paclpe/ielieHns BpeMeHU 0e30TKa3HOW paboThl CUCTEMBI MPH HapaboTket;
1000uacos.

3agaua 5. CucremMa COCTOMT M3 ISTH 3JIEMEHTOB C IOCTOSHHBIMM HMHTEHCUBHOCTSIMU
0TKa30B. BeposiTHOCcTH 0€30TKa3HON pabOTHI 3JIEMEHTOB B TeUEHHUE I 4acOB MMEIOT CIEAYIOIINe
snauenusi: P1(100) = 0,99, P,(200) = 0,97, P3(157) = 0,98, P4(350) = 0,95, P5(120) = 0,98.

Onpenenuth BEpOATHOCTh O€30TKAa3HOW pabOThl CHCTEMBI B TeueHHE 625 dYacoB ee
(GYHKIMOHUPOBAHUS, a TAKXKE CpeIHEe BpeMs 0€30TKa3HOU PaOOTHI.

3agaua 6. Bpems paboThl 10 OTKa3a CEepUHHO BBITYCKAaeMOW JETalu PacIpelielIeHO IO
HOpMaJbHOMY 3aKOHY ¢ napameTrpamu: m = 1000 yac, 6 = 250 yac. OnpenenuTs:

- BEPOSITHOCTh TOT'O, UTO JIeTallb IpopaboTaet 6e30TkazHo 6onee 1200 yacos;

- BEPOSATHOCTH TOTO, UYTO HapabOTKa 10 0TKa3a OyaeT HaXOAUThCS B MHTEpBaie [M - 3-6, m+
3-0];

- BEPOSITHOCTB TOTO, YTO O€30TKa3HO mpopadoTas 10 MoMeHTa Bpemenu 1200 gacos, neTanb
0e30Tka3Ho npopadoTaeT u 10 1500 yacos.

3agaya 7. Kommiekryromas neTajlb, UCHOJIb3yeMasl IPU U3TOTOBJIEHUH YCTPOICTBa, IO
JTAaHHBIM TOCTABIIMKA HUMEET HOPMAJIbHOE pacrpeiesIeHHe BpEMEHH JI0 0TKa3a ¢ mapaMeTpamMu M =
4000 gac, 6 = 1000 gac. OnpenenuTs CICIYIONINE TTOKA3aTeNU HAICKHOCTH JIETaJH:

- HapabOTKy J10 0TKa3a, COOTBETCTBYIONTYI0 90% Ha/leKHOCTH AETalH;

- BEpOSITHOCTH TOTO, UTO JIETallb UMEET HapaboTKYy, jexairyto B uarepsaiue [2000; 3000];

- BEPOSITHOCTH TOT'0, UTO JIeTallb UMeeT HapaOoTKy, Oombiyto, yem 4000 vacos.
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