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1. Ilean ocBO€HHSA TMCIUILINHBI.

K OCHOBHBIM IeJIIM OCBOE€HHS IUCHHUILIMHBI «HaleKHOCTh MEXaHHWYECKHX U
ANEKTPOHHBIX CHUCTEM» CJIEAYeT OTHECTH: OCBOCHHE TEOPETHUYECKHMX OCHOB OIICHKHU
HAJSKHOCTH MEXAHWMYECKUX CHCTEM, MPABUIBLHOE pACMO3HABAHWE MPUYMH OTKA30B,
3HAaHWE METOJOB OOCCTCUYCHMS] HAIEKHOCTH Ha CTaAWSIX IPOCKTUPOBAHWS,
M3TOTOBJICHHS M DKCIUTyaTalluy, U3y4Ye€HNE OCHOB JUATHOCTUKA MEXaHHYECKHX CHCTEM
METOaMH Hepa3pyIIAOIIeTo KOHTPOJIS.

K ocHOBHBIM 3aJadaM OCBOCHHSA AUCHUIIINHBI «HaI[e}KHOCTL MCXaHHYCCKUX H
QJICKTPOHHBIX CHUCTCM)» CJIICAYCT OTHCCTHU: OCBOCHHUC HABBIKOB OLICHKHM HAACKHOCTH U
AUArHOCTUPOBAHUA MCXAHHYCCKHUX CHUCTEM N YMCHHC HCIIOJIb30BATb 3TH 3HAHUSA IIPHU
IMPOCKTUPOBAHUMH.

2. Mecto nucuuiuinabl B cTpykType OOII 6akanaBpuara.
Juciurnnraa «Hane:xxHOCTh MEXaHUYECKUX M 3JIEKTPOHHBIX CHCTEM» OTHOCHUTCS

K YUCITy Y4YEOHBIX NUCIMIUIMH YacTu, GOpMHUPYEMON ydaCTHUKaMH 00Opa30BaTENIbHBIX
otHomieHut broka 1 «lucuummunsl (Momynu)» (b1) ocHOBHOW 00pa3oBaTeNbHON
porpamMmsbl OakaliaBpuara.

«HanexxHOCTh MEXaHUUYECKUX U AJIEKTPOHHBIX CUCTEM» B3aUMOCBS3aHA JIOTUUYECKU
U COAEPKATEIBHO-METOIUYECKHU CO CIEAYIOIMMMHU JUCUUATUIMHAMU U TipakThkamu OOIT:

— OCHOBBI MAaTEPUAIOBEAECHHUS U COTIPOTUBJIEHUE MAaTEPUATIOB,;

- Teopust BEpOATHOCTEN Y MATEMATUYECKASL CTATUCTUKA



3. Ilepedyenb NJIAHMPYEMBIX Pe3y/IbTATOB 00y4eHUsI 0 AUCHUILINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBbIMHU pPe3yJIbTaTaMU 0CBOCHMSA
o0pa3oBaTeIbHON IPOrPaMMBbl.

B pe3ynbTaTe OCBOEHUS AUCUUIUIMHBI (MOAYJs) y oO0ydaronmmxcsa GopMUPYIOTCS
CJIEIyIOIME KOMIIETEHLIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOUIUE PE3yJIbTaThl

oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pe3yabTare ocBoeHust
o0pa3oBaTe/IbHOI
Kon pOrpaMMBbi IlepeyeHb MIAHMPYEMBIX Pe3yJbTAaTOB
KOMIIETEeHIM U . o0yueHHsI MO JUCIHUILJIMHE
o0yvyaruuiics 101:KeH
00J121aTh
YK-1 Cnioco0eH OCYIIECTBISATh | 3HAThH:
IIOMCK, KPUTUYECKUI e MeTo1bI pacueTa Ha HaJIEAKHOCTb Y3JI0B
aHaJIu3 U CUHTE3 Y arperaToB MEXaHUYECKUX U
nH(popMaIuu, AIIEKTPOHHBIX CHUCTEM.
IPUMEHSATH CUCTEMHBIi o  (OCHOBHBIC BHAbI OTKA30B U METOJIBI UX
HOAXO0J AJsl pCHICHUA NPEeYNPEXICHUS
MOCTaBJICHHBIX 3aJ]1a4 VYMerTh:
e OueHUBaTh HAJEKHOCTD (110
0€30TKa3HOCTH, JOITOBEYHOCTH,
PEMOHTOIIPUTOTHOCTH, COXPAHSIEMOCTH )
00BEKTOB, HCXO/IS MX 3aJaHHBIX
Harpy30K M YCJIOBHI 3KCIUTyaTalluy;
e  Ompenenarb 0TKa3bl U MPUMEHSTh
METO/IbI UX TIPEIYIPEKICHUS
BJIA/IETh:
Happikamu popmynupoBaHus 3a1a4d
MIPU IPOU3BOJICTBE, MOJAEPHU3ALINU U
AKCIUTyaTal[iy HOBOM TEXHUKH U €€
WCIIBITAaHUH, IOCTPOCHHUS AJITOPUTMA HX
pelieHus
ITK-2 CnocoOeH BecTn 3HATD:
porece pa3paboTku e Kpurepuu OLICHKH HAIEKHOCTU
aBTOTPAHCIIOPTHBIX MEXaHUYECKUX CUCTEM;
CPEICTB U X e  VYCIIOBHS TEXHUUYECKOM IKCIUTyaTalUH,
KOMIIOHCHTOB BU/JIbI OTKA30B IIPOEKTUPYEMBIX
00BEKTOB
yMeTh:
e [IporHo3upoBaTh HaIEKHOCTh OOBEKTA
Ha CTaJ1H MPOEKTUPOBAHUS
BJIA/I€Th:
e HaBbIikamu OIICHKH ¥ TPOTHO3UPOBAHUS
HAaJIGKHOCTH MEXaHWYECKUX CHCTEM




4. CTPYKTYypa U coJepKaHue JUCIUITHHBI.

OO6mast TpyI0EMKOCTh JUCIMIUIMHBI COCTABISAET 3 3a4eTHbIC eAuHUIIBI, T.e. 108
aKaJIeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITeNIbHASI paboTa CTYJECHTOB).

Paznenbr mucrumnmabl «Hamne)KHOCTh MEXaHUYECKUX M AJIEKTPOHHBIX CHCTEM)
M3Yy4aroTCs Ha YETBEPTOM Kypce.

CenpbMmoii cemectp: exiuu — 1 gac B Henenmo (18 yacoB), ceMHMHApCKKE 3aHATHS
— 2 gaca B Heqento (36 gacoB), hoopMa KOHTPOJIS — SK3aMEH

CtpykTypa W coaepKaHWE JTUCIUIUIMHBI «HagekHOCTh MEXaHWYECKUX U
AJIEKTPOHHBIX CHCTEMY IO CPOKaM M BHAaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesioB IMCUMILIMHBI.
CeabMmoii cemecTp

a. KauecrBo un Hage:kHocTh MamuH. OCHOBHbIE TEPMHUHBI M OTIpeAesIeHUsI.

HanexxHoCcTh MaIIMH Kak ITOKa3aTellb WX KadecTBa. OCHOBHAs TEPMHUHOJIOTHS —
HAJC)KHOCTh, OOBEKT, 3JEMEHT, HapaOoTka. CocTosHHEe O0BEKTa — HCIPaBHOE,
HEUCTpaBHOE, pabOTOCIIOCOOHOE, 0TKA3, 1CEKT.

BoccranaBiBaeMble W HEBOCCTAHABIMBAaEMbIe OOBEKTBI, PEMOHTHPYEMbBIC U
HEPECMOHTHPYEMbIC OOBEKTHI.

OTka3pl — TI0 TIPOMCXOXKJICHHUIO, II0 HW3MCHEHHIO pexuma paboThl, IO
nocieAcTBHsAIM. KoMIUTeKC CBOMCTB, 00eCIeYMBAIONINX HAJICKHOCTh — 0€30TKa3HOCTb,
J0JITOBEYHOCTh, PEMOHTOIIPHUTOTHOCTD, COXPAHIEMOCTb.

0. IToka3aTe/in HAIEXKHOCTH.

[TokazaTenn HaAJASKHOCTH HEBOCCTAHABIMBAeMbIX 00bekTOB. [lokazarenu
0€30TKa3HOCTU, BEPOSTHOCTh OE30TKAa3HOW pPaOOTHI, cpefHsisi HapabOTKa 0 OTKa3a,
MHTEHCUBHOCTH OTKa30B. CTaTUCTUYECKOE U BEPOSITHOCTHOE onpeaeneHue. [lokazarenu
coxpansieMocTu. llokazarenu HaJEXHOCTH BOCCTAaHaBIMBaeMbIX 0O0BEKTOB. Pacuer
nokasaresied 0€30TKa3HOCTH — CPETHEro THUMa OTKa30B JO0 3aJaHHON HapabOTKH,
mapamMeTpbl TIOTOKa OTKa30B HapaOOTKW, HapaOoTku Ha otTka3. [lokazarenu
JIOJITOBEUYHOCTH — PECYPC M CPOK CIYKObI M UX pa3sHOBUIHOCTH. PacueT mokazarteineit
JNOJITOBEYHOCTH. PEMOHTONPUTOJHOCTL M €€ OCHOBHBIE TOKa3zaTenu. Pacuer
coxpansiemoctu. KomruiekcHble mokaszarenu HagexHocTH. CTaHmgapThl IS pacyera
okKa3aTeJiey HaJleKHOCTH.

B. Buibl 0TKa30B. Y cTaHOB/I€eHHE NPUYUH 0TKA30B aBTOMOOMJIA.

HeoOxonumbie mnpeanochbulkd Jyisi OOBEKTUBHOTO aHajdW3a IPUYUH OTKAa30B.
[TocnenoBaTenbHOCTh pPabOT TPU YCTAHOBJICHWM TMPUYUH OTKA30B. Y TOYHEHHBIE
WCCJICIOBAHUS MMPUYHMH OTKa30B. OCHOBHBIC TPUYUHBI OTKA30B Pa3JIMUYHBIX YCTPOUCTB —
MEXaHUYECKHX, THIPABIMYECKUX M MMHEBMATHYECKHUX, JIEKTPUYECKUX, JIEKTPOHHBIX U
BJICKTPOTEXHUYECKUX; AJIEKTPOXUMUYECKHX.



. JKCIEePpUMEHTAJIbHOE HCCJIeI0BaHUe Haae:KHOCTH. McnbiTanust Ha
HA/Ie’KHOCTb.

Bunbl ucneiTanuii Ha HaaekHOCTh. OnpenenuTenbHble HcHbITaHUA. [lnaHbl
ucnbiTannii  [NUN], [NUT], [NUr]. KonTponbHble wucHbITaHUS. Y CKOPEHHBIC
UCTIBITaHUS. DKCIIEPUMEHTAIIBHOE OINpEeNIeJIEHHe pecypca y3JoB TpeHus. Hayunoe
IJIAHUPOBAHKME IKCIIEPUMEHTA. PacueTHO-3KCneprUMeEHTaIbHAS OLIEHKA HAJIEXKHOCTH IO
KpUTepusM paboTocnocoOHOCTH. McnibITaHus Ha YCTaI0CTh

A. Pacuer Hale:KHOCTM THNOBBIX JeTaj]ed M Yy3J10B MEXaHHYECKHMX CHCTEM.
Mertonbl pacuera nokazareiaeil HaJeKHOCTU COCAMHEHUM JEeTalel MaIlWH: C HATArOM,
CBapHbIX M PE3bOOBBIX IO Pa3IMYHBIM KpuUTepusiM. MeToasl pacyera mokasaTenei
HAJISKHOCTH OIIOp KAYEHUS U CKOJIbXKEHUsI. MeTobl pacdyeTa IoKa3arejael HaeKHOCTH
3yOuaThIX Iepeady Ha CONMPOTHUBIIEHUE KOHTAKTHOW M M3rMOHOM YCTaloOCTH, a TaKKe B
KOMIUIEKCE; (PUKLIMOHHBIX Iepelad; peMEeHHbIX mepeaad. MeTtoasl pacuera
nokasaresiei HaJeKHOCTH MHOTOIOTOYHBIX Iepenad u BajioB (oceit). Meronsl pacuera
nokasaresie HaJle)KHOCTU My(PT ¥ COEIMHUTENBHBIX YCTPOUCTB: POIUKOBBIE OOTOHHbBIE
My(QThl (IO BEPOSTHOCTH BKIIOYEHHS KaK MY(Tbl B ILIEJIOM, TaK U OTIEIBHBIX €€
AJIEMEHTOB); MPENOXPaHUTENbHbIE MY(Thl ((PPUKIHOHHBIE, MPYKUHHO-IIAPUKOBBIE, C
pa3pylIalOIIMMUCS SJIEMEHTaMu ).

e. MeToabl Hepa3pylIawIero KOHTPOJIS U NMOBbIIIEHHE CBOMCTB JeTaJjei
OcHOBHBIE METOJIbI UCTIBITAHKS MaTepUaNoB. MeTObl HEPa3pyILIAIOIIETO KOHTPOJIA
MarepuaioB, 3aroTOBOK H Jeraneil. ONTUKO-BU3yallbHbIE METOJIbI  KOHTPOJIS.
AKYCTHYECKHE METOJbl KOHTPOJsA. KanusspHbli METOA KOHTPOJS. DJIEKTPUUECKUE
METOJbl KOHTpOJIsl. MarHuTHbIE METOJIbl KOHTPOJS. TeIIOBblE METOJbl KOHTPOJIS.
PanuanyonHble METOABl KOHTPOJIS. YHOPOYHEHHE TMOBEPXHOCTHBIM IUIACTUYECKUM
nepopMUPOBAHUEM (TITTLT). YrpouHnenue XUMUKO-TEPMUYECKUMH 151
KOMOMHHPOBaHHBIMU CIOCOOaMH 00pabOTKH. Y IPOUHEHNE KOHCTPYKIIMOHHBIX CTallel
TePMOMEXaHUYECKOW  00paboTKOW. VYmpouHeHHe JeTajied MalluH  HaIlJIaBKOM.
VYrpouHeHre HallbUIEHHEM Ha paboune MOBEPXHOCTH JIETaJIel MaTEPUAJIOB C BHICOKUMU
AKCIUTyaTallMOHHBIMU CBOMCTBaMHU. Y TPOYHEHHE HAHECEHUEM Ha paboure MOBEPXHOCTU
neTaneu AIIEKTPOIUTUYECKAM crocooomM MaTEepHUAJIOB c BBICOKHMH
AKCIUTyaTallMOHHBIMU CITIOCOOAaMHU. Y TPOYHEHNE HAHECEHUEM Ha pabouyune MOBEPXHOCTH
JeTaiell XMMHYECKUM CIIOCOOOM MAaTepuajioB C BBICOKMMH JKCIUTyaTaIl[AOHHBIMHU
CBOMCTBaMHU. YTIPOUHEHNE HAHECEHWEM dMAJIEBBIX MOKPBHITHI Ha paboUYne TOBEPXHOCTH
neTaneid. YIpoYHeHHe MOKPBITHEM Pab0oYMX MOBEPXHOCTEH AeTaliel TiacTMaccamM U
CHEHHAIbHBIMU MaTepUaIaMu

5. O0pa3oBaTejibHbIe TEXHOJIOTHM.
Metonuka mpenonaBaHus — JUCHUIUIMHBL  «HageXHOCTh MEXaHUYECKUX U
AIIEKTPOHHBIX CHCTEM» W pean3aliusi KOMIIETEHTHOCTHOTO TIOJIX0Jla B U3JIOKEHUU U



BOCIIPUATUM MaTepuaia NPeayCMAaTPUBAET HMCIOJIB30BAHUE CIIEAYIOIINX AKTUBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBEACHUSA TPYIIOBBIX, WHIAUBUAYAIbHBIX, ayIUTOPHBIX
3aHATUN B COYETAHUU C BHEAYAUTOPHON pabOTOM C 1enbio (OPMUPOBAHUS U PA3BUTHS
po(heCCUOHATIBHBIX HABBIKOB, O0yUYaOLIUXCSL:

— 3aIIMTa U UHAUBUIyAJIbHOE 00CYk/ICHHUE BBIIOIHAEMBIX pacyeTHO-TpapuIEeCKUX
pabor;

- pedepart no paszaenam JUCHUILIIMHbBI

VYienbHbId BEC 3aHATUNA, MPOBOJMMBIX B HHTEPAKTUBHBIX (POpMax, OIpenesieH
[JIABHOM  1I€JIbI0  00pa30BaTENbHOM MPOrPAaMMBbI, OCOOEHHOCTHIO KOHTHHI€HTA
oOydaronMxcsi H COAEpXKaHUEM JUCHMIUIMHBI «HalexHOCTh MEXaHWYEeCKHX |
ANIEKTPOHHBIX CUCTEM» W B LEJIOM IO JUCUUIUIMHE cocTaBiseT 50% ayauTOpHBIX
3aHATHI. 3aHATHA JIEKUMOHHOTO THHAa cOCTaBIIOT 33% oT 0o0beMa ayAuTOPHBIX
3aHATHH.

6. OneHOYHBIE CPeICTBA ISl TEKYIEr0 KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOI
aTTecTalluM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCcKoe
o0ecreyeHne CaMOCTOATE/IbHOM padoThI CTYACHTOB.

B mpomecce oOydeHUs UCIHONB3YIOTCS CIIEAYIOIIME OIEHOYHBIE (POpPMBI
CaMOCTOSITENIbHOM palbOThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTALNU:

B ceabmMoM cemectpe

-Pacuetno-rpaduueckas padora Nel «Cratuctudeckast o00padoTka 3KCIepUMEHTaTbHBIX
JAHHBIX N0 HAJIeX)KHOCTH. Pacuer nmokaszaTeneil HaIeXKHOCTH;

- PacuetHo-rpaduueckas padora No2 «Pacuer Hafe:KHOCTH TUIIOBBIX J€TaNEH U y3JI0B
MEXaHUYECKUX CUCTEM

Pacuetno-rpaduueckue paboThl TPOBOIATCS IO HHAUBUYAJIbHOMY 33]JIaHUIO.

OneHouyHble  CpeICcTBAa  TEKYIIErOo  KOHTPOJSI  YCHEBA€MOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE 3a7]aud W 3aJaHusi B (opme OJaHKOBOTO TECTUPOBAHUS IS KOHTPOJIS
OCBOCHMS 00YUAIOIIMMHUCS Pa3/IeI0B AUCIUIINHBIL.

OOpa3upl  3amaHuil  pacueTHO-Tpaduueckux  pabor, Tem  pedepaTos,
HK3aMEHALIMOHHBIX OUJIETOB, MPUBEICHBI B IPHIIOKEHUH 3.

6.1. ®OH/ OLIEHOYHBIX CPEACTB IJIsl IPOBEAeHUs] IPOMEKYTOUHOM aTTeCTAlUM
o0y4aroumuxcs 1o AMCUUIIHHE (MOIYJIIO).

6.1.1. IlepeueHb KOMIETEHIMI C yKa3aHHEM 3TaloB UX (POPMHPOBAHUS B IpoOIECCe
OCBOEHHMSI 00pa30BaTENbHON IPOTPaAMMBI.



B pesynaprare OCBOGHHMS ~JOUCHUIUIMHBI  (MOAYNs) (OPMHPYIOTCS  CIICAYIOIINE
KOMITIETCHIINN
Kon B pe3yabTarte ocBoeHHs 00pa30BaTebHOI NPOrPaMMbl 00y4aroIIuiics
KOMIIeTEeHIM U A0JI7KeH 00J1a1aTh
YK-1 CnocoOeH oCyIIeCTBIIATh MOUCK, KPUTHYECKUN aHATM3 U CHHTE3
uH(pOpMAIIUH, TPUMEHSATh CHCTEMHBIHN IMOAXO0/I IS PEIICHUS
MOCTaBJICHHBIX 33724
[1K-2 CrnocoOeH BecTu Ipolecc pa3padoTKU aBTOTPAHCIIOPTHBIX CPEICTB U X
KOMITOHEHTOB

B mporiecce ocBoeHus 00pa3oBaTENbHOM MPOTPAMMBI JTaHHBIE KOMIIETECHIIUH, B
TOM YHUCJIE WX OTAENbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TMOITAIMHO B XOJI€ OCBOCHUS
O0OyJaroIMMUCs JUCIUIUIMH (MOJYyJieH ), MPAaKTUK B COOTBETCTBUU C YU4E€OHBIM TUIAHOM
Y KaJICHJapHBIM rpauKoM yuyeOHOTro mpoIecca.

Ilokazarenem

6.1.2. Onucanue noka3zaresieil ¥ KpUTepHeB OlleHMBAHUA KOMIIETeHIMI,
(opMHpPYeMBIX 10 HTOraM OCBOEHHUS JUCHUILIMHBI (MOTYJIs1), OMMCAHUE KA
OlleHUBAHMSI.

OLICHUBAHUA

KOMIIETEHIINH

Ha

Pa3INYHbIX

oTallax Hux

dbopMHUpOBaHUS SBISIETCS JIOCTHKEHUE OOYYaIOIMIUMHKCS IUIAHUPYEMBIX Pe3yJIbTaTOB
OoOy4eHHMs TI0 JUCIUTUTHHE (MOIYJIIO).

YK-1 CnocofeH ocymecTBIATh NOUCK, KPUTHYECKUI aHATU3 U CMHTe3 HHGOPMaLuU, TPUMEHSTh CHCTeMHbII

MOIXO/ IJIsl pellieH!s MOCTABJIEHHBIX 32124

Kpurtepun ouennBanus

IToxa3zarensn

2 3 4 5
3HATH: OOyyaroruiicst OOyyarormiicst OOyyarormicst OOyyarouiics
METO/IBI JIEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET YaCTUYHOE | JIEMOHCTPUPYET
pacdera  Ha | TOJIHOE OTCYTCTBHE | HEMOJHOE COOTBETCTBHE CIIETYIOIIHX MIOJTHOE COOTBETCTBHE
HAJISKHOCTh | WIH COOTBETCTBHE 3HaHWI: METOJIOB pacueTa CIIEIYIOIINX 3HAHUH:
y3II0B W | HEJOCTaTOYHOE CIICAYIOIINX 3HAHUH: Ha HaJIe)KHOCTH Y3JI0B U METOJ/IOB pacueTa Ha
arperaToB COOTBETCTBHE METOJIOB pacyera Ha arperaToB MEXaHHYECKHX HaJISKHOCTD Y3JIOB U
MEXAHUYECKH | CIIETYIOLTHX HAJIKHOCTD Y3JI0B U CHCTEM; arperaroB
X W | 3HAHWI: arperaroB OCHOBHBIX BHJIOB OTKa30B M | MEXaHHYECKUX
ANIEKTPOHHBIX | METOJOB pacyera MEXaHUIECKUX METOJIOB HX cHUCTeM;
CHCTEM; Ha HA/ICKHOCTD CHCTEM; MpenynpexIeHHs, HO OCHOBHBIX BHIOB
OCHOBHBIC Y3JIOB U arperaToB | OCHOBHBIX BHJIOB JIOTTYCKatOTCsI OTKa30B U METOJIOB X
BUJIBI MEXaHUIECKUX OTKa30B U METOJIOB X | HE3HAYUTEJIbHBIC OIINOKH, MpeayTpexICHuUS,
OTKa30B U | cucrewm; MPeAYTPEXICHHUS. HETOYHOCTH, 3aTPYAHEHUS cBOOOJTHO OTIEpHPYET
METOABl  UX | OCHOBHBIX BUIOB Homnyckatotcst MIPH aHATUTHIECKUX NpUOOPETEHHBIMU
NPEIYNPEX] | OTKa30B M METOJIOB | HE3HAYNTEIIbHBIC oreparusx. 3HAHUSML.
CHUS; ux OIIMOKH, MPOSIBIISETCS




MIPEIYIPEKICHNS;

HEIOCTATOYHOCTb
3HAHUH, N0 pATy
METOZAOB pacueTa,
o0yyaroIuics
HCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyIHEHHS IPU
OIIEpPUPOBAHUN
3HAHUSIMU TIPU UX
MIepEeHOCe Ha HOBbIE

CUTYaLIH.
yMeThb: OOyuatomuiicst He | OOy4aromicst OOyyaroruiicst OO6ygarormmiics
OLICHHUBATb yMEeT WM B JIEMOHCTPHUPYET JEMOHCTPHUPYET YaCTUIHOE | AEMOHCTPUPYET
HaJIe)KHOCTh | HEJOCTaTOYHOMN HETIONTHOE COOTBETCTBHE CIIETYFOIIUX MOJTHOE COOTBETCTBHE
(o CTEIIEHU YMEEeT COOTBETCTBHE YMEHHH: OLICHUBATh CIEAYIOLINUX YMEHUMN:
0€30TKa3HOCT | OLIEHUBATb CIIEAYIONINX YMEHUI: | HaJeKHOCTH (IO OLICHUBATH
u, Ha/ICKHOCTB (110 OLICHUBATh 0€30TKa3HOCTH, Ha/IKHOCTB (110
JIOJITOBEYHOC | OE30TKA3HOCTH, HaJIeKHOCTH (110 JIOJITOBEYHOCTH, 0E€30TKa3HOCTH,
TH, JIOJITOBEYHOCTH, 0€30TKa3HOCTH, PEMOHTONPUTOTHOCTH, JIOJTOBEYHOCTH,
PEMOHTONPHT | PEMOHTONPUIOAHO | JONTOBEYHOCTH, COXPaHJIEMOCTH) OOBEKTOB, | PEMOHTONPHUTOAHOCTH,
OJTHOCTH, CTH, PEMOHTONPHUT'OAHOCTH, HCXOodd UX 3aJaHHbIX COXpaH)IeMOCTI/I)
COXpaHIEMOC | COXPAHSEMOCTH) COXPaHIEMOCTH) Harpy3oK U yCJIOBHUH 00BEKTOB, UCXOJIS MX
TH) O00BEKTOB, UCXOIS | OOBEKTOB, UCXOIS UX | AKCIUIyaTaluH; 3aJJaHHBIX HAIPY30K U
O6’bCKTOB, HUX 3a1aHHBIX 3aJaHHbIX HAIrpy30K U OIpeaACIATh OTKA3bl U YCJIOBI/Iﬁ
UCXOJIS UX Harpy3oK H YCIIOBUH MIPUMEHSTH METOMBI UX 9KCIUTyaTaluy;
3aJ]aHHbBIX YCIIOBUH JKCILTyaTalluy; MpenynpexIeHus. YMEHUsT | ONpeneNsTh OTKa3bl U
Harpy3oK u SKCILTyaTallHy; OTIPEJIENISATh OTKA3bl 1 | OCBOCHBI, HO JIOMYCKAIOTCS | MIPUMEHSTH METOBI MX
YCIIOBHIA OIIPEACTIATD MIPUMEHSTH METOABI X | HE3HAUYUTEIbHbIE OIINOKH, NpeayPexKICHUSL.
JKCIUIyaTall | OTKa3bl U MpEeRyIPEXKICHUS. HETOYHOCTH, 3aTPYIHEHUS CB000OTHO oTIepupyeT
u; MPUMEHSTH Homyckatorcst [IPY aHATTUTUYECKUX NpUOOPETCHHBIMU
OTIPEICIATh METOABI X HE3HAYNTEIIbHBIC orepauusix, epeHoce YMEHUSIMH, IPUMEHSET
OTKa3bl U IpEaAynpeKIACHUA OIHI/I6KI/I, IIPOABIIACTCA YMeHI/Iﬁ Ha HOBBIC, HX B CUTyaludaXx
NPUMEHSTD HEIOCTATOYHOCTh HECTaHAAPTHBIE CUTYaLUH. MOBBILIEHHOM
METO/BI HX YMEHUH, TI0 pAxy CJIO’KHOCTH.
MPETyTPEXT [IOKa3aTelle,
€HUA o0yJaroIuiics

HUCIIBITHIBACT

3HAYUTCIIBHBIC

3aTpyAHEHUS [IpU
OIEpUPOBAHUU
YMEHUSAMU IIPU UX
IIEPEHOCE HA HOBBIE
CUTyal1H.




BJIAJIETD:
HaBBEIKAMU
(hopmymmpoB
aHus 3a71a4
pu
TIPON3BOJICTB
6,
MOJICpHU3AIIN
HH
SKCIUTyaTaIu
U HOBOM
TEXHUKU U €€
HCITBITAaHUH,
MOCTPOCHUS
anropuTMa
UX peIICHUS

OOyuaromuiics He
BIIaJICCT HIIH B
HEIOCTAaTOYHOI
CTEIICHU BJajeeT
HaBBIKAMHU
(hopMyHpOBaHUS
3a/1a4 Mpu
TIPON3BOCTBE,
MOJICPHU3AIIH U
AKCIUTyaTaIuu
HOBOM TEXHHKH U
©¢ UCIBITaHUH,
ITOCTPOCHUS
ITOPUTMa UX
pelienus.

OOyuaroruiics
YaCTUYHO BIIaJeeT
HaBBIKAaMHU
(dhopMmynHpoBaHUs
3a1aq mpu
MIPOU3BOJICTBE,
MOJICpHU3AIHU 1
SKCILTyaTallul HOBOM
TEXHUKH U €€
WCTIBITAaHNH,
TIOCTPOCHHUS
ITOpUTMa UX
penIeHus B HETIOJTHOM
o0beMme, 10ITyCKaTCs
HE3HAYNTEIIbHBIC
OIITMOKY, TIPOSIBIISIETCS

OO6yuaromuiicst 4aCTUIHO
BIIaJIcET HaBBIKAMH
(hopMynrpoBaHus 3324 IPH
TIPOU3BO/ICTBE,
MOJICpPHU3ALNHU U
SKCILTyaTallul HOBOM
TEXHHUKH U €€ UCIIBITaHuH,
MIOCTPOCHHUS aJITOPUTMA UX
pelIeHNs, HaBBIKH OCBOEHHI,
HO JIOITYCKaoTCA
HEe3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTpyTHEHMUS
IIPY aHATTUTUYECKUX
olepanusx, nepeHoce
YMEHUH Ha HOBBIE,
HECTaHAAPTHBIE CUTYaLUH.

OO0yuaromuiics B
MOJTHOM 00BeMe
BJIaIeeT HABBIKAMU
(bopMyaHpoBaHUs
3a1a4 Ipu
IPOU3BOJICTBE,
MOJICPHU3AIINHU U
SKCIUTyaTallud HOBOM
TEXHHUKH U €€
UCTIBITAaHUH,
MOCTPOCHHUS
aNroprT™Ma UX
peLIeHus], TTOCTPOCHUS
aNropuT™Ma UX
pelIeHus, CBOOOTHO
HpPUMEHSET

HEOAO0CTAaTOYHOCTD IMMOJTYy4YCHHBIC HAaBLIKU B
BIIaJICHUS HABBIKAMH CUTYaIHIX
0 psy MOKa3aTeNeH, MOBBILICHHON
OOyuarorumiics CJIOKHOCTH.
HCTIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHCHHS TPU
MPUMEHEHUU
HaBBbIKOB.
MK-2 Cnocoden BecTH mMpoiece pa3paGoTKN aBTOTPAHCIIOPTHBIX CPEICTB H X KOMIIOHEHTOB
3HATD: OOyuarormiics OOyuarormiics OOyuaroruiics OOyuatorumiics
Kpurepun JIEMOHCTPHPYET JIEMOHCTPHPYET JICMOHCTPHPYET YaCTUYHOE | JEMOHCTPHPYET
OLICHKHU MIOJTHO@ OTCYTCTBHE | HETIOJHOE COOTBETCTBHE CIICAYIOIUX | MOJIHOE COOTBETCTBHE
HAJCKHOCTH | WIH COOTBETCTBHE 3HAHUI: KPUTEPUEB OLICHKH | CIICIYIOUINX 3HAHUIL:
MEXaHHYECKH | HEIOCTaTOYHOE CIIeTyIOIINX 3HAHHH: HAJICKHOCTH MEXaHUUYECKUX | KPUTEPUEB OIICHKH
X CHCTEM; COOTBETCTBUE KPUTEPHEB OLICHKU CHCTEM; HAJISKHOCTH
Ycnosus 1 (14%{011170.4 HaJAeKHOCTH YCJIOBUN TEXHUYECKOU MEXaHUYEeCKUX
TEXHHUYECKOW | 3HAHWIA: KDUTEPUEB | MEXaHWYECKHX 9KCIUTyaTalllt, BUJIOB CHCTEM;
IKCITyaTal | OIEHKH CHCTEM; OTKa30B MPOEKTHPYEMBIX YCIIOBHIA TEXHUYECKON
H, BUJIBI HaJIOKHOCTH YCJIOBHI TEXHUYECKOH | OOBEKTOB, HO JOMYCKAIOTCSI | 9KCIUTyaTalllK, BUIOB
OTKa30B MEXaHUIECKUX 9KCIUTyaTallly, BUJIOB | HE3HAYUTEIbHBIC ONTHOKH, OTKa30B
IIPOEKTUPYEM | CHCTEM; OTKa30B HETOYHOCTH, 3aTPyAHEHUS MIPOEKTUPYEMBIX
BIX O0BEKTOB; | YCIOBHI MPOCKTUPYEMBIX NIPY aHATUTUYECKHX 00BEKTOB, CBOOOIHO
TEXHUYECKOU 00BEKTOB. OTepaIHsIX. orepupyeT
IKCIUTyaTallnH, JlomyckaroTest PHOOPETEHHBIMH
BHUJIOB OTKa30B HE3HAYHTEIIbHBIC 3HAHHUSAMH.

MTPOCKTHPYEMBIX
00BEKTOB.

OIIMOKH, TIPOSIBIISIETCS
HEJ0CTaTOYHOCTh
3HAHUH, 10 pATy
ToKa3arTelieH,
oOyJaroIuics
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WCTIBITHIBACT
3HAYUTEIILHBIC
3aTpyJHEHHS TIPH
OTIEPUPOBAHUU
3HAHUSAMU TPU UX
IIepeHoce Ha HOBbIE
CHUTYaIHH.

yMeTh: OOyuaromuiics He | OOydarormiics OOyuarorumiics OO0yuarormiics
[IporHo3upoB | ymeeT uiu B JEMOHCTPHPYET JICMOHCTPHPYET YACTHYHOE | JEMOHCTPHPYET
athb HEJIOCTATOYHON HETIOITHOE COOTBETCTBHE CIICTYFOIIIUX MOJTHOE COOTBETCTBUE
HAJIGKHOCTh | CTEIICHH yMeeT COOTBETCTBHE YMEHHI: MPOTHO3UPOBATh CIICTYIOLIUX YMCHHU:
0o0beKTa Ha MPOTHO3UPOBATH CIICAYIONINX YMCHUHN: | HaJIe)KHOCTh OOBEKTa HA MPOTHO3MPOBATh
CTaMN HaJIS)KHOCTh MIPOTHO3UPOBATh CTaJIUH TIPOCKTUPOBAHHSI. HaJIGKHOCTh 00bEKTa
MPOCKTHPOBa | OOBEKTa HA CTAANU | HAIE)KHOCTh O0bEKTa | YMEHUS OCBOEHBI, HO Ha CTaJUu
HYS MPOCKTUPOBAHHUS Ha CTaJuu JIOTTYCKAOTCSI MPOCKTUPOBAHHSI.
MPOCKTUPOBAHUSL. HE3HAYUTEIbHbIE OLIHOKH, CB00OIHO oTIepupyeT
Jomyckarorcst HETOYHOCTH, 3aTPyIHCHHS MPUOOPETEHHBIMU
HE3HAYUTEIIbHBIC MIPH AaHATTUTUICCKUX YMCHUSIMH, IPUMCHSIET
OLIMOKH, IPOSIBIISICTCS | OINEPALUsIX, MEPEHOCE UX B CUTYaIUsIX
HEJ0CTaTOYHOCTh YMEHUH Ha HOBBIE, MOBBILICHHON
YMEHHH, 10 psiLy HECTaHIAPTHBIC CUTYaI[HH. CJIO’KHOCTH.
MoKa3areew,
o0yJaromuiics
UCIIBITBIBACT
3HAYUTENBHBIC
3aTpy/JAHEHHS TIPH
OTIePUPOBAHUU
YMEHUSIMH TIPU UX
MepeHoce Ha HOBbIC
CHUTYAIHH.
BJIAJIETh: Obyuatomuiicsi He | OOyuarommicst OObyuaromuiicst 4aCTUIHO OOyuaromuiics B
Hagsbikamu BJIaJIeCT WU B BJIaJICCT HABBIKAMU BJIaJICCT HABBIKAMH OIICHKU | TMOJIHOM 00beMe
OLICHKH H HEJIOCTaTOYHOM OLICHKHU U Y [IPOTHO3UPOBAHHUS BJIajIeeT HABBIKAMHU
IPOTHO3UPOB | CTETICHH BIIAJICET MPOTHO3UPOBAHHUS HAJICKHOCTH MEXaHUYECKUX | OICHKH U
aHUs HABBIKAMH OLIEHKH | HAJIS)KHOCTH CHCTEM, HaBBIKH OCBOCHBI, MPOTHO3UPOBAHUS
HAJIOKHOCTH | U MEXaHUYECKUX CUCTEM | HO JAOMYCKAIOTCS HaJIOKHOCTH
MEXaHWYECKH | MPOTHO3MPOBAaHMS | B HETOJHOM OObeMe, | He3HaYMTEIbHbIE OIINOKH, MEXaHUIECKUX
X CHCTEM HaJIS)KHOCTH JIOTTY CKAFOTCSI HETOYHOCTH, 3aTPYyIHCHHS cucteM, cBOOOJIHO
MEXaHHYECKHX HE3HAYHTEIIbHBIC MPH AaHATTUTUIESCKUX MPUMEHSIET
CHCTEM. OLIMOKH, MIPOSIBISIETCS | OIEpaLUsiX, HEPeHOCe MOJTyYCHHBIC HABBIKU B

HEJ0CTaTOYHOCTh
BIIA/ICHUSI HABBIKAMH
0 psy MoKazaTene,
OOyuarormiics
WCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyHEHHS MTPH

YMEHUI Ha HOBBIE,
HECTaHJapTHbIE CUTYaLUU.

CUTYaITHSX
MOBBILIEHHOH
CJIOKHOCTH.
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NPUMCHCHHNH HABBIKOB
B HOBBIX CUTyallUsIX.
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[ITkama oueHUBaHUS PE3YJIBTATOB MTPOMEKYTOUYHOU ATTECTALIMU U UX ONHUCAHUE:
dopMa NIPOMEKYTOYHOM ATTECTANUU: IK3aAMEH.

[TpomexxyTouHas arrectamnusi 00ydJarommxcs B GopMe 3K3aMEeHA MPOBOIUTCS
M0 pe3yJibTaTaM BBIMTOJTHEHUS BCEX BHJIOB y4eOHOH PabOTHI, MPETyCMOTPEHHBIX
y49eOHBIM IUIAHOM IO JAHHOW AWCIUIUIMHE (MOJIYJO0), IPH ATOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TedueHue cemectpa. OleHka
CTENEHU JIOCTHKEHUSI O0y4YalOIMMHUCS IUIAHUPYEMBIX pe3yJIbTaTOB OO0yUEHHUS IO
TUCIUIUIMHE (MOAYJI0) TPOBOJIUTCS TNPErojaBaTeieM, BEAYLUIUM 3aHSTHUS 110
JUCIUIUIMHE  (MOAYJIIO)  METOJIOM  JKCHepTHOW  omeHku. [lo  uToram
IPOMEKYTOYHOM aTTecTallid MO JAMCIUIUIMHE (MOJYJIIO) BBICTABISIETCS OLIEHKA
COTIIMYHOY, «XOPOLIOY», «yIOBIETBOPUTEIBHO» W «HEYAOBIETBOPUTEIBLHO. ,

K nOpoMexyToyHOMl — aTTecTalMH  JOMYCKAlOTCS  TOJBKO  CTYIEHTHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOW paboOThl, MPEAYCMOTpPEHHBbIE pabouei
nporpaMMon 1o jaucuuiuinHe «HageHOCTh MEXaHMYECKMX W 3JIEKTPOHHBIX
CUCTEM»:

- BBITIOJIHWIU U 3alIUTWIN JIBE€ pacueTHO-rpaduueckue paboThl

- BBITIOJIHEHUE U 3aluTa pedepara

[Ixana oneHuBaHusa Onucanue

BelmonHensl  Bce  BHABI  y4yeOHOW  palboThI,
IpEeIyCMOTPEHHbIE  y4yeOHbIM  miuaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHUM,
OTtimyHO HaBbIKOB TNIPUBEJICHHBIM B TaOMUIAaX IOKa3aTesei,
ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU,
HABBIKAMM, MIPUMEHSET UX B CUTyalUsIX MOBBILIEHHOU
CJIOKHOCTH.

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
NpPEeayCMOTPEHHbIE  y4eOHbIM  TiaHOM.  CTyaeHT
JEMOHCTPUPYET HE TIOJHOE COOTBETCTBHE 3HAHUU,
YMEHUH, HABBIKOB IMPHUBEJEHHBIM B  TabJIMLax
noKasaTelield, OnepupyeT NpUuOOPETEHHBIMU 3HAHUSIMU,
Xoporo YMEHUSIMH, HABbIKAMHU, NPUMEHSET HX B CHTYalUAX
NOBBILICHHON CJIOKHOCTH. Ilpu 3TOM MOryT OBITH
JIOTIYIIEHbl HE3HAUYUTEIbHbIE OIIMOKH, HETOYHOCTH,
3aTPYIHEHUS] OPU  AHAJIATHYECKUX  OINEpausx,
MIEPEHOCE 3HAHUW U YMEHUN HA HOBbIC, HECTAHIAPTHHIC
CUTYaLINU
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BoimonHensl  Bce  BHABI  y4yeOHOM  paboThI,
NpPEeAyCMOTPEHHbIE  Yy4eOHbIM  TiaHoM.  CTyaeHT
JEMOHCTPUPYET HE TIOJIHOE COOTBETCTBHE 3HAHUU,
YMEHUM, HABBIKOB IPUBEAEHHBIM B  TabaMIax
MOKa3aTelield, IUIOXO OMNEpUpPYeT MPUOOPETEHHBIMU
Y IOBNETBOPUTENBHO | 3HAHUSIMH, YMEHUSIMHU, HABBIKAMU IIPUMEHSET HX B
OpoCThIX cuTyauusix. Ilpy »>TOM MOryT OBITH
JOMYIIEHbl HE3HAYUTEIbHbIE OLIMOKH, HETOYHOCTH,
3aTPYJHEHHUS]  [PU  AHAJIUTUYECKUX  ONEpalusiX,
MEPEHOCE 3HAHUM U YMEHHUI HA HOBBIE, HECTAHAAPTHHIC
CUTyaluu

He BpIoaHeH oauH wuiad 0OoJjiee BHJIOB Y4YCOHOM
paboThl, MPEIYCMOTPEHHBIX  y4YEOHBIM  IIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE
3HaHUW, YMEHUN, HABBIKOB MPUBEJCHHBIM B TaOIUIAX
nokKaszareyiei, JOMYyCKalOTCs 3HAYUTENIbHBIE OIIMOKH,
HeynoBneTBopUTEIbHO . .

MPOSIBIIAETCS] OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB T10
pany MoKa3arTeJiei, CTYAECHT HCITBITBIBACT
3HAYUTEJIbHBIE  3aTPyJAHEHUS TIPU  ONEPUPOBAHUU
3HAHUSMU M YMEHUSIMU TNPU HX MEPEHOCE HAa HOBBIE

CUTYalUHU.

DOoHAbI OLICHOYHBIX CPEICTB MPeACTABJCHbI B IPUJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOAMYECKOEe M HH(pOPMAIIMOHHOE 00ecTiedeHe TN CIUNJINHBI.

a) OCHOBHAasI JiuTeparypa:

1. Tumomenkos, C. I1. Hane:XHOCTh TEXHUUECKHUX CUCTEM M TEXHOT'CHHBIN PHCK

y4eOHUK U MPaKTUKyM 17151 OakanaBpuara U Mmaructparypsl / C. I1. TumomieHkos,
b. M. Cumonos, B. H. I'opomiko. — Mocksa: U3narensctBo FOpaiit, 2019. —
502 c. — (bakanaBp u Maructp. AKageMUYECKU Kypc).

URL: https://urait.ru/bcode/433080

2. Hlwmmapés, B. HO. HanmeXHOCTh TEXHHMYECKMX CHCTEM: Y4YE€OHUK IS
Oakanappuata u maructparypsl / B. 0. lllummapé. — 2-¢ uza., ucop. u 101, —
Mocksa: M3parensctBo FOpaiit, 2019. — 289 c¢. — (bakanaBp u Marucrtp.
AKaJeMHUYECKU Kypc).

URL.: https://urait.ru/bcode/441138
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0) 10MOJIHUTEJIbHASA JIUTEpaTypa:
1. Tumomienkos, C. II. OCHOBBI TE€OpUU HAACKHOCTHU: YUCOHUK U MPAKTUKYM JIJIS
akamemudeckoro OakanaBpuarta / C. Il. Tumomenkos, b. M. Cumonos, B. H.
['opomko. — Mocksa: MzmarensctBo IOpaiit, 2019. — 445 c. — (Bwiciiee
obOpaszoBaHue).
URL.: https://urait.ru/bcode/433079
2. HoBokpemienos, B. B. Hepaspymaromnuii KOHTpoJIb CBapHBIX COCIUHEHHUH B
MaIIMHOCTPOCHUH: ydeOHoe mocodme misa By3oB / B. B. HoBokpemienos, P. B.
Ponsxkuna ; mox nayunout penakiuerr H. H. [IpoxopoBa. — 2-e u3., ucrnp. u 701
— Mocksa: UznarensctBo FOpaiit, 2020. — 301 c. — (Briciee oOpa3oBanue).
URL.: https://urait.ru/bcode/453644
B) IPOrpaMMHoOe o0ecriedyeHue 1 HHTePHET-PecypChbl:
DNeKTpOHHBIM 00pa3zoBaTeNbHbI pecypc «HagexXHOCTh M JTMAarHOCTHKA
MEXaHUYICCKUX CUCTEM»
https://online.mospolytech.ru/course/view.php?id=1985

8. MarepuajibHO-TEXHMYECKOE oOecneyeHne TUCIUIIINHBI.
Aynutopust obiero Gponaa, o00opy0oBaHHAs ayIUTOPHOM TOCKOH, CTOJIaMH,
CTYJIbSIMU WJIA CTOJIaMU YY€OHBIMH CO CKaMbsIMU

9. MeToauyeckne peKOMEHIAIUM JJIsl CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB
3aayaMy caMOCTOSATEIbHON PabOThI CTYACHTOB SIBIISIIOTCS:

1. Cucrematuzanusi U 3aKpEIUICHHE IOJYUYEHHBIX TEOPETUUYECKUX
3HAHUU U NMPAKTUYECKUX YMEHUN CTYJECHTOB;

2.  YruyOlieHHe U pacliupeHne TeOPeTHUECKOM MOITOTOBKY;

3.  ®opmupoBaHWE YMEHHUI HCIIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPAaBOYHYIO JTOKYMEHTAIUIO U CIIEIUATIbHYIO JTUTEPATYPY;

4. Pa3Burhe T1O3HABATEJIBHBIX CIOCOOHOCTEM U  AKTUBHOCTHU
CTYyJICHTOB, TBOPYECKOM HWHUIIMATUBBI, CaMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH U OPTraHW30BAHHOCTU;

5. Hcnonws3oBanue marepuaina, COOPAaHHOTO U TMOJTYYEHHOTO B XOJE
CaMOCTOSITENIbHBIX 3aHATUI Ha MPAKTUYECKUX 3aHATHUSIX, MpHU
HAITMCAaHWU KYPCOBBIX M BBIMYCKHOW KBaTU(UKAIMOHHOW padoT,
11t 5 PEKTUBHON TOATOTOBKU K UTOTOBBIM 3a4€TaM U IK3aMEHaM.

WN3yueHne  OUCHUIUIMHBI  JIOJDKHO — CONPOBOXKAATHCA ~ MHTEHCUBHOM
CaMOCTOSITENIbHOM pabOTOM CTYAEHTOB C PEKOMEHIOBAHHBIMU MPEMOIaBaTEIIMU
JUTEpaTypPHBIMU UCTOYHUKAMHU U C MaTepHUAIaMU, TTOJTYYEHHBIMH Ha JICKIIMOHHBIX,
MPaKTUYECKUX 3aHATUSIX M JIabopaTOpHBIX padoTax. CTyIEeHT NOJKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHATHSA CJEAYeT C TEPBOTO JHS H3Y4YEHUS
JUCHUIUIMHBI ¥ TMPOBOJUTH UX peryispHo. O4eHb BaXXHO MPUIOKUTH MAaKCUMyM
YCUJIUHM, BOJIM, YTOOBI 3aCTaBUTH ce0s1 pabOTaTh C MOJHOW HArpy3KOW C MEepBOTro
TTHSL.
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Kaxnpli CTyIEHT JOJDKEH CaM IUIAaHUPOBAaTh CBOIO CAaMOCTOSITEIBHYIO
paboTy, MCXOIi M3 CBOMX BO3MOXKHOCTEH W MPUOPUTETOB. IDTO CTUMYIHPYET
BBITIOJTHEHHE pPa0OThI, co3/laeT OoJjiee CIOKOMHYI0O OOCTaHOBKY, YTO B HTOTE
MOJIOKUTENIbHO CKAa3bIBAETCS HA YCBOCHUU MaTepuaa.

Ha ocHOoBe wu3ydeHHs] PEKOMEHIOBAaHHON JUTEpATyphl Ies1eco00pa3Ho
COCTAaBUTh KOHCIEKT OCHOBHBIX TEPMHUHOB, TIOJOKEHUH U  OIpeaeeHHH,
TpeOyIOMIMX 3alOMUHAHUS U HEOOXOAUMBIX JIJIsl OCBOCHUS Pa3AesioB JUCHIUTIINHBI.
Jis  TI0A0TBOPHOM paboThl HEMAaJOBaXHOE 3HAYEHHE HMEeT OOCTaHOBKa,
opranuzamusi padodero mecra. HyXHO mOOUTHCSA, YTOOBI MECTO pabOTHI TIO
BO3MOKHOCTH OBLJIO MOCTOSIHHBIM. Pab0oTa Ha MPUBBEIYHOM MECTE JAeNaeT ee Oosee
I0A0TBOPHOM. [IpoayKTHBHOCTH pabOTHI 3aBUCUT OT MPABUIIBLHOTO YepPEOBAHUSA
Tpyla u otabixa. [loaTomMy Kaxaple yac WK JiBa CIenyeT Jenarh, nepepbiB Ha 10-
15 munyT. BBIXOAHBIE HU Jy4lle MOCBATUTH AKTUBHOMY OT/IBIXY, 3aHATHUSIM
CIOPTOM, IIPOTYJIKAMH Ha CBEXKEM BO3AyXe U T.J. Jlake mepeKItoueHue ¢ 0HOTO
BHJIa YMCTBEHHOU paOOThI HA APYTOM MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHOM U3 GopM 00ydeHUs u
KOHTPOJISI CaMOCTOSITeNTbHOU paboThl. KoHCynpTHpOBaHUE NpenoaaraeT 0coobIM
o0pa3oM  OpraHM30BaHHOE  B3aMMOJCWUCTBHE  MEXAY  IPErojaBaTeieM-
KOHCYJTBTAaHTOM H CTY/ACHTaMH, HAalpaBICHHOEC HAa pa3pelieHre MpolieM u
BHECEHUE MO3UTHUBHBIX U3MEHEHUN B JACSITEILHOCTD CTY/ICHTOB.

10. MeToanuyeckue peKOMeHIAIUM JIsl penoaaBaTes

B3aumopenicTBue mpenojgaBaTens CO CTYJCHTAMH MOXHO pa3leivuTh Ha
HECKOJIbKO COCTaBIJIIOIIMX — JIEKIIMOHHBIE, MpaKTHUYEeCKHe U JabopaTopHbIe
3aHATHS. M KOHCyJbTUpoBaHHue. IlpemnomaBaTenb JOMKEH MOCIEI0BATEIBHO
BBIYUTATh CTYAEHTaM psi JIEKLIHA, B XOJI€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHMMAaHHE HA KJIFOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETHYECKOro marepuana, a
TaK)K€ OPraHMU30BaTh MPOBEIACHUE MPAKTUUECKUX 3aHATUI TakKUM 00pa3oM, YTOOBI
AKTHUBU3MPOBATh MBIIUIEHUE CTYIAEHTOB, CTHMYJHMPOBAaTh CaMOCTOSITEIBHOE
U3BJICYCHHE HUMH HE00XoIuMoil uHGpOpMaluMu W3 pa3iIMuHbIX HMCTOYHUKOB,
CPAaBHUTENbHBIA aHAIM3 METOJOB PELICHUM, COINOCTABICHUE IIOJTYYEHHBIX
pe3yJbTaToB, POPMYIUPOBKY U apryMEHTALIUIO COOCTBEHHBIX B3IJIAI0B HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HayasioM npenoaaBaHus IPENOJaBATEN0 HEOOX0IUMO:

- U3Y4YUTh padOUyI0 MpOrpamMmy, UEIU U 3a1a4i AUCLIUILTUHBL

- YeTKO MPEe/ICTaBIATh ce0e, KaKue 3HaHUsI, yMEHUSI U HaBBIKH JIOJIKEH MPUOOpecTH
CTYJEHT;

- IO3HAKOMMUTCS C BUJIaMH y4eOHOM paboThI;

- U3YYUTh COJIEP)KAHUE PA3JIETIOB JUCLUILIAHBI.

B Xone JIEKIIMOHHOIO 3aHATHUS MPENoAaBaTeNb JOJDKEH HAa3BaTh TEMY,
yuyeOHBIE BOIPOCHI, O3HAKOMHUTb CTYACHTOB C TI€PEYHEM OCHOBHOM U
JOTOJIHUTENBHON JTUTEPATYPHI IO TEME 3aHATHS.
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Bo BcTynuTensHON YacTu JeKIMH OOOCHOBATh MECTO U POJIb M3y4aeMOM
TeMbl B Y4Y€OHON IUCHMIUIMHE, PACKpbITh €€ MpaKTU4YecKoe 3HaueHue. Ecnu
YUTAETCS HE MEepBast JEKIUs, TO HEOOXOIMMO YBsI3aTh €€ TeMY C IMpEeAbIIYIICH, HE
Hapyuiasi JIOTUKW M3JI0’KEeHUsI y4eOHOro martepuaiia. JIeKIUIo cienyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPYT T€X BOIPOCOB, KOTOPHIE B €€
XoJie OyIyT pacCMOTPEHBI.

B ocHOBHOW YacTu JIEKIMU CIEAYEeT PACKPHIBATh COJCpPNKAHUE YUEOHBIX
BOIIPOCOB, AaKIICHTUPOBaTh BHUMAaHUE CTYJICHTOB Ha OCHOBHBIX KaTE€TrOpHSX,
SABJICHUSAX U MPOIecCcaX, OCOOEHHOCTSAX UX MPOTEKaHUs. PacKkphiBaTh CYHUIHOCTh U
COJIEp’KaHME PA3TUYHBIX TOUYEK 3PEHHUS] U HAYYHBIX MOJXO0JI0B K OOBACHEHUIO TEX
WM WHBIX fABJEHUU U mpoueccoB. Creayer apryMEHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3WIMIO IO CIIOPHBIM TEOPETUYECKUM Bompocam. [IpuBoauTh
MpUMeEpHI. 3aiaBaTh MO XOAY M3JIOKEHHS JICKIIMOHHOTO MaTepHhalia pUTOPUUYECKUEC
BOIIPOCHl M CaMOMY JaBaTh Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHUBU3AINU
MBICITUTEIBLHON AESATEIbHOCTU CTYICHTOB, MOBBIIICHUIO UX BHUMaHUS U UHTEpeca
K MaTepuany JIeKUuu, €€ cojepxkaHuto. lIpenomaBaTens IOJKEH PYKOBOJUTH
paboToOll  CTYJAEHTOB IO KOHCIEKTUPOBAHUIO  JICKIIMOHHOTO  Marepuala,
MOJYEPKUBATh HEOOXOAUMOCTh OTPAXKEHUSA B KOHCIEKTAaX OCHOBHBIX MOJIOKECHHIM
M3y4aeMoil TeMbl, 0CO00 BBIJIEISS KATETOPUMHBIN ammapar.

B 3aximounTenbHON YacTu JIEKIMM HEO0OXO0JUMO CPOpMYIHpPOBATH OOIIHE
BBIBO/JIBI TI0 T€ME, PACKPBIBAIOIIIUE COJIEPKAHUE BCEX BOIPOCOB, MOCTABJICHHBIX B
nekiuu. OOBABUTH MJIaH OYEPETHOTO CEMUHAPCKOTO UITK JTA0OPATOPHOIO 3aHSTHS,
JaTh KpaTKUe PEeKOMEHJAIMM IO TMOJTOTOBKE CTYJACHTOB K CEMHUHApY WU
nabopartopHoii pabote. OmnpenenuTb MECTO M BpeMsl KOHCYJbTAIlUU CTYJCHTaM,
MOXKEJIaBIIUM BBICTYIUTh HAa CEMHHape C JOoKIagamMu u pedepaTtamu 1O
aKTyaJbHBIM BOIIPOCAM OOCYK/1aeMON TEMBI.

[lear mpakTHueckuX M JaOOPATOPHBIX 3aHATUM - O00ECIEUYUTh KOHTPOJb
YCBOCHUSI yUeOHOTO MaTepuala CTyJEeHTaMH, paclIMpeHUe U yriyOJieHue 3HAHUM,
MOJIYYCHHBIX UMM Ha JIEKIUSIX U B XOJI€ CaMOCTOATENbHON paboThl. [loBbimieHne
() (PEKTUBHOCTU TMPAKTUYECKUX 3aHSATUN JOCTUTAETCS TOCPEIACTBOM CO3/IaHUS
TBOPYECKOM OOCTAaHOBKM, paclojaralomeid CTYJeHTOB K BBICKa3bIBAaHUIO
COOCTBEHHBIX B3IVISIZIOB U CYXJACHUU MO 00CYXKJaeMbIM BOIPOCAM, KEJIAHUIO Y
CTYJICHTOB NOpabOTaTh y JOCKHU MPHU PEIICHUU 3a/1ad.

[Tocne kaxaoro JEKIMOHHOTO, JJaOOPATOPHOTO M MPAKTUYECKOTO 3aHSTHUS
cIenaTh COOTBETCTBYIONIIYIO 3alKMCh B JKYpPHAJIAX Y4Y€Ta MOCEIIAEMOCTH 3aHSATUN
CTyJICHTaMHU, BBISICHUTh Y CTapOCT YYEOHBIX TPYIIN MPUYHUHBI OTCYTCTBUS
CTyIEHTOB Ha 3aHATUAX. [IpoBOAWTH TpPyNIOBBIE W  WHIWBUAYaJbHbIC
KOHCYJIbTAllMM CTYJIEHTOB 0 BOIPOCAaM, BO3HUKAIOMIMM Yy CTYAEHTOB B XOJ€ MX
MOATOTOBKHY K TEKYIIEH W MPOMEKYTOYHOU aTTECTAIUU M0 YICOHOU AUCIUIUIUHE,
PEKOMEHIOBATh B MOMOIIb YUCOHBIC U IPYTHe MaTEPHAIbI, a TAKXKE CIPABOYHYIO
TUTEPATYpYy.

DK3aMeH M0 JUCIUIUINHE MPOBOAUTCS B (pOpME MUCHMEHHOTO HK3aMEHa C
MocyeAyroIeld WHAWBUAYaIbHOW Oeceloll CO CTYJIEHTOM Ha OCHOBE BOMPOCOB,
chOopMyIMpPOBAaHHBIX B 3aYETHBIX WJIM H3K3aMEHAIlMOHHBIX Ouserax. B Ouner
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BHOCHUTCSl JIBA TEOPETHYECKMX W OJWH IPAKTUYECKUM BOIPOC W3 PA3JIUYHBIX
pa3esioB AMCUUIUIMHBI JJis 00Jee MOJHOM MPOBEpKH 3HaHUM CTyneHTOB. OlLeHKa
BBICTABJISIETCS IIpernojaBareneM U oOBsABIsSEeTCA Mocie orBera. [IpemopaBarenb
[IPUHUMAIOLIUNA DJK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a IIPABUIIBHOCTH
BBICTABJICHUS OLICHKH.
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[Ipunoxenue 1.
CTpykTypa u coaep:kanue (ucuUMILINHbI « HagekHOCTh MeXaHUYeCKHUX U JJIEKTPOHHBIX CHCTEM) 110 HANIPABJIECHUIO
01.03.02 «IIpukaagnasi MaTeMaTHKa U HHPOPMATHUKA
(bakaJsaBp)

n/n

Bunpl yueOHOM pabOThI, BKITIOYAs
CaMOCTOATENFHYIO paboTy
CTY/ICHTOB, U TPYJOEMKOCTb B 4acax

Bunbl camocTosITensHOM paboThI ®opma

PaSI[eJ'I CTYACHTOB arrecraiyn

Cemectp
Henens cemectpa

JL | Op. | Ja6. | CPC | KCP | KP. [ KIIl. | PIP | Ped. | K.pab. D | 3

YeTBepThlil cemecTp

HanexxHocTh MalImH Kak
IoKa3arelib ux kauectsa. OCHOBHAs
TEPMHUHOJIOTHS — HaJICKHOCT,
00BEKT, 2JIEMEHT, HapaboTKa.
CocrosiHue 00bEKTa — HCIIPABHOE,
HEUCIIpaBHOE, pab0OTOCTIOCOOHOE,
OTKa3, Ne(eKT.
BoccranaBnuBaembie B
HEBOCCTaHABIMBaeMbIe 0OBEKTEI,
PEMOHTHPYEMEIE
HEPEeMOHTUPYEMbIE OOBEKTHI.
OTKa3bl — 10 MPOUCXOXKICHUIO, TIO
WU3MEHEHHUIO peKUMa padoThI, 110
nociieAcTBUSIM. KoMITIeke CBOMCTB,
00eCIIeYNBAIOIINX HACKHOCTD —
0€30TKa3HOCTh, JIOJTOBEYHOCTb,
PEMOHTONPUTOAHOCTb,
COXPaHSEMOCTh

19




Ilokazarenu HaaACKHOCTHU

HEBOCCTAHABJIMBAEMBIX O0OBEKTOB.
[Tokazarenu 6€30TKa3HOCTH,
BEPOSITHOCTH 0€30TKa3HOU paboThI,
cpenHsisi HapaboTKa J10 OTKa3a,
MHTEHCUBHOCTH OTKa30B.
CraTucTrdeckoe U BEpOSITHOCTHOE
onpexaenenue. [lokazarenu
coxpansiemocTH. [lokazarenu
HaJe)KHOCTH BOCCTAHABIIMBAEMBIX
00BbekToB. PacueT mokazareneit
0€30TKa3HOCTU — CPEAHETO TUIIA
OTKa30B /10 33JJaHHON HapaOOTKH,
napaMeTpsbl IOTOKa OTKa30B

HapaOOTKH, HAPaOOTKH Ha OTKAa3.
[Toka3arenu qOJrOBEYHOCTH —
peCypc U CPOK CIYKOBI U UX
pasHoBUIHOCTH. Pacuer
NOKa3aTesen JOJIrOBEYHOCTH.
PemoHTOIIPUTOIHOCTS U €€
OCHOBHBIE ITOKa3arenu. Pacuer
coxpansieMoctd. KoMiiekcHbie
MIOKAa3aTeNH HaJle)KHOCTH.
CrangapTsl Uit pacuera
IIOKa3arese HaJle)KHOCTH
Heo6xoanmMble npeanocbUIKy IS

3-6

12

00BEKTUBHOI'O aHAJIN3a MPUUUH
otka3oB. [locnenoBarensHOCTh
paboT Mpu yCTaHOBIIEHUU PUYUH
OTKa30B. Y TOUYHCHHBIE
WCCIICIOBAaHHS TPUYMH OTKA30B.
OcHOBHBIE TPUUMHBI OTKA30B

pPa3IMYHBIX YCTPOMCTB —
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MCXaHUYCCKUX, THAPABINYCCKUX U
IMHCBMATUYCCKUX, SJICKTPUICCKUX,
OJICKTPOHHBIX U
QJICKTPOTCXHUYCCKHUX
OJICKTPOXUMHNYECCKUX

Bunnl ncnplTaHui Ha HAIEKHOCTD.
OnpenenuTeabHbIC UCITBITAHHS.
[Tnansr ucnsrranuii [NUN], [NUT],
[NUr]. KoHTpOJbHBIE HCTIBITAHMUS.
Y CKOpEHHBIE UCIIBITAHHS.
DKCTIIEpUMEHTAILHOE OTIPEICTICHHE
pecypca y3noB TpeHusi. Hayunoe
TUTAHUPOBAHKE IKCIIEPUMEHTA.
PacuetHo-3KCTICpUMEHTAIBHAS
OLICHKA HAJIC)KHOCTH TI0 KPUTEPHSIM
paboTocrnocobHocTH. McnbITanus Ha
YCTaIOCTh

9-10

Meroas!l pacuera rokasaresneu
HaAJIC)KHOCTHU COSTUHEHNH ieTaiei
MalIMH: C HATATOM, CBapHBIX U
PEe3b0OBBIX MO PA3IUYHBIM
KputepusM. MeTtoel pacuera
MOKa3aTeyiel HaJeKHOCTU OIOP
KaueHHs U CKOJIbXEHU. MeTozbl
pacuera nokasarenaen HaJIe)KHOCTH
3yOuaThIX nepeaay Ha
CONPOTHUBJICHUE KOHTAKTHON U
M3rHOHON yCTaJIOCTH, a TAKXKE B
KOMIUIEKCE; PPUKIIMOHHBIX
nepeiad; peMEHHBIX Iepeaay.
Meroas!l pacuera rokasaTesneu
HaJIe’)KHOCTH MHOTOIIOTOYHBIX
nepeay v Bajios (oceil). Metoabl

10-14

10

14
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pacuyera rmokasaresieil HaJle)KHOCTH
My(T ¥ COEeTMHUTETHHBIX
YCTPOMCTB: POJIMKOBBIE OOTOHHBIE
My(}THI (TI0 BEpOSITHOCTH
BKJIFOUCHHS KaK MY(THI B [IEJIOM,
TaK ¥ OTACIbHBIX €€ DJICMEHTOB);
Hpe0XPaHUTEIbHBIC MY(PTHI
(ppukIMOHHBIE, TPYKUHHO-
IAPUKOBBIC, C Pa3pyILIAIOIIIMHUCS
2JIEMEHTAMH )

OcCHOBHBIE METOIbI UCIIBITAHUS
MaTepuanos. MeToasl
HEepa3pyILIAOLIEro KOHTPOJIS
MaTEpUaJIOB, 3arOTOBOK U JIETAJIEH.
OnTHKO-BU3yaIbHbIE METO/IbI
KOHTPOJISI. AKYCTUYECKHE METOIbI
KOHTpoJs1. KanmuisipHelil MeTox
KOHTPOJISL. DJIIEKTPUYECKUE METOBI
KOHTpOJIsl. MarHUTHBIE METO/IbI
KOHTpOJIsL. TennoBbie METOIbI
KOHTpoJIsl. PaguaronHbie MeTo bl
KOHTpOJIS. YIIPOUHEHHE
MTOBEPXHOCTHBIM IJIACTUYECKUM
nepopmupoBanuem (ITI1J]).
YnpoyHeHre XUMHUKO-
TEPMHUYECKUMHU U
KOMOMHHPOBAaHHBIMU CIIOCOOAMHU
00paboTKU. YIIpOUHEHUE
KOHCTPYKIIMOHHBIX CTalei
TEpPMOMEXaHHUYECKOU 00pabOTKOM.
YnpouHeHue aetaiei MaliiH
HAIUIABKOW. YTIPOYHEHHE
HaIbUICHHEM Ha paboune

15-18

10
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MOBEPXHOCTH JIeTallell MaTEpUaJIoB C
BBICOKMMH JKCILTyaTallMOHHBIMHU
CBOMCTBaMH. Y IPOUYHECHHUE
HaHECCHHEM Ha paboune
MOBEPXHOCTH JIeTajei
3IEKTPOJIUTUYECKUM CTIOCOOOM
MaTepUajoB C BHICOKUMHU
IKCILTYyaTaIMOHHBIMU CIIOCO0aMHU.
YnpoyHeHre HaHECEHHEM Ha
pabouue MOBEpXHOCTHU JIeTaNICH
XUMHUYECKHUM CTIOCOOOM MaTepHaioB
C BBICOKMMH IKCIUTYaTallHOHHBIMH
CBOiicTBamMH. YTIPOUHEHHE
HAHECCHHEM AYMAJICBBIX MMOKPBITUI
Ha paboyue MOBEPXHOCTH JICTaNICH.
YpoyHeHHEe MOKPHITHEM PabodIrX
MOBEPXHOCTEN neTaneit
IJIACTMACCaMU | CIICIIUATbHBIMU

MarepraiaMu
Bcero 3a yeTBepThIii cemecTp 18 | 36 54 2PI'P | IPED
Hroro 18 | 36 54 2PI'P | IPED
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[Tpunoxxenne 2 x
paboueii mporpamme
MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUIMCKOM OEJIEPAITAN

DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXIEHME BBICILIET'O OEPA3OBAHNS
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hanpasnenue: 01.03.02 [IPUKJIAJJTHASI MATEMATUKA 1 THOOPMATUKA

npodmis «MHTeIeKTyanbHbIe CUCTEMBI YIIPABICHUS TPAHCIIOPTOM)

®opma 00yueHus: OUHast

Kadenpa: lunamuka, mpoyHOCTh MAlINH U COMPOTHUBICHUE MAaTEPUAIIOB

®OH/I OHEHOYHbBIX CPEJICTB

MO JUCLUTIAHE

Hane:xxHocTh MEXaHNYECKHUX U IJICKTPOHHBIX CUCTEM

CocraBureu:

Crt. npenogasaresn Jlykbsanos M.H.

Mocksa, 2024 rox
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Tabmuma 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTWN KOMNETEHL A

KOMIIETEHIIUU

NHIAE | ®OPMYJIUPOBKA Ilepeyenn TexHosorus dopma Crenenn ypoBHeil 0CBOCHHUSI KOMIIETEHIUI

KC KOMIIOHEHTOB (¢popmupoBanust | OLEHOYHOIO

KOMIIeTEeHM U cpeacraa
YK-1 | Cnocoben 3HATh: Jlexnus, K/P Bba3oBblii ypoBeHb

OCYIIECTBIATH [IOUCK, - MeTonbl pacyeTa Ha | IMIPAKTUYECKOE PI'P - CIOCOOCH MPOBOANTH pacueT HaJI)KHOCTH
KPUTUYECKUM aHaIM3 U | HAJEKHOCTb Y3JI0B M | 3aHATHE, ) JleTaje U y3J10B MalluH, IPEAYIPEKIATh
CUHTE3 HH(OpMaIuH, arperaroB nabopaTopHas OTKAa3bl.
MIPUMEHATh CUCTEMHBIA | MEXaHUYECKUX pabora, IloBblIeHHBIH YPOBEHD
ITOAXOJ, IJIsl PEILICHUS CUCTEM. CaMOCTOSITENIbHAS - CI0OCOOEH MPOBOAUTH pacueT HaE)KHOCTU
MOCTaBJIEHHBIX 33/1a4 - OCHOBHBIE BUJIbI pabota JleTajei U y3J0B MalllH IPUHUMATh MEPHI 110

OTKAa30B M METOJIbI X
MPeayIpPexKACHUS
YMmerhb:

- OLeHuBaTh
HaJIeKHOCTb (110
0C30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIIPUTOTHOCTH
, COXPaHsE€MOCTH)
00BEKTOB, HCXOIS UX
3a/laHHBIX HarPy30K U
YCJIOBHIA
DKCILTyaTaIuH;

- OnpeaensTh OTKa3bl
U IPUMEHSITH METO/IBI
UX MPEyNPEeKICHUS
BJIAJIETh:

- HaBelkamMm
dbopMyIUpOBaHH
3a/1a4 npu
MIPOU3BOJICTBE,
MOJICPHHU3AIUHU H

€C MMOBBIMICHUIO, MMPCAYHPCIKIAATH OTKA3bI.




OKCILTyaTalnuu HOBOU
TCXHUKU U €€

WCIIBITAaHUH,
IIOCTPOCHUS
aIropuTMa ux
peleHns
[IK-2 | Cnocoben BecTH 3HATh: Jlexnus, K/P ba3oBblii ypoBeHb
polecc pa3padoTKu - Kpurepuun onenku MPAKTUYECKOE PI'P - C1IOCOOCH MPOTHO3UPOBATH HATEKHOCTh
ABTOTPAHCIIOPTHBIX HaJIC)KHOCTH 3aHATHE, ) MEXaHUYECKUX CUCTEM
CPEICTB U UX MEXAHUYECKUX nabopaTopHas IToBbIIEHHBIH YPOBEHD
KOMITOHEHTOB CHUCTEM,; pabora, - CIOCOOEH MPOTHO3UPOBATh HATEKHOCTh
- Ycnosus CaMOCTOSITENIbHAS MEXaHUYECKHUX CUCTEM M IPUHUMATh MEPHI 1O
TEXHUYECKON pabota €€ MOBBIIICHUIO

IKCIUTyaTalluH, BUJIbI
OTKa30B
MIPOCKTHPYEMBIX
00BEKTOB

yMeThb:

- [IporuosupoBath
HaJEKHOCTH 0OBEKTA
Ha CTaJuu
MIPOCKTHPOBAHUS
BJIAIETh:

- HaBbikamu OIlEHKH U
MIPOTHO3UPOBAHHSI
HaJIe)KHOCTH
MEXaHHUYECKHX
CHCTEM




Ipunoxenue 2
K paboueii mporpamme

Hepeqenb OICHOYHBIX CPEJACTB MO TUCHUIIINHE «Hage:xkHOCTh MeXaHUYECKHX U

JICKTPOHHBIX CUCTEM»

HaumenoBanue
Ne OC OLCHOYHOIO  KpaTkast XapaKTEPUCTUKA OLIEHOYHOI'O CPEACTBA {IpeAcTaRIeHte OUCHOSHOTO

° cpenicTBa p PaKTCP p cpencrea B ®OC
[IpoayKT caMOCTOSITENEHOM pabOThI CTYACHTA,
MpEeACTABIISIONNN COO0M KPAaTKOE U3JI0KEHUE
B MMCbMEHHOM BUJIE MOJYyYEHHBIX

1 Pedepar PE3YIILTATOB TEOPETHYECKOIO aHaIn3a Temp! pedpeparos
P) OIpe/ieNIEHHOM Hay4YHOU TeMBI, I'/Ie aBTOP
[PacKpbIBa€T CYTh HCCIIEyeMOU MPOOIEMBI,
[IPUBOJUT Pa3JIMUHbIE MOAXO/bI U TaET UM
COOCTBEHHYIO OLICHKY.
Pacuerio- CpencTtBo MNpOBEPKH YMEHUU NPUMEHSTH

[MOJTyYCHHBIC 3HAHUS 1o 3apaHee [Ipumep 3ananus nus

2 rpaqn/g{ecxaﬂ OTIpeIeICHHOM METOAMKE /TSl PelIeHUs 3a1au BBIIIOJIHEHUS PACUETHO-

p(all)FOPT; WIW 33IaHUM 110 MOJYJIKO WJIU JUCUUILIMHE B rpaduyeckoit paboThI

L[EJIOM.
CpencTtBo  MpoBEACHUS  MPOMEKYTOUHOU
aTTeCTallid 10 pe3yjibTaTaM BBIMOJHEHUS
BCEX BHUIOB Y4eOHOIl paboOTbl B TEYEHHUH [Tpumepst

3 3K;aMeH ceMecTpa €  MPOCTABIEHUEM  OLICHKU 9K3aMEHAIIMOHHBIX

(93) COTJIIMYHOM, «XOPOIIO», OouneToB

«yJIOBJIETBOPUTEIHLHO» WM «He
YIOBJIETBOPUTEIILHO
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IIpumep 3x3aMeHAIlHOHHBIX ONJIETOB

[Tpunoxenue 3

no kypcy «HageskHOCTh MeXaHHUYeCKHUX U 3JIEKTPOHHBIX CHCTEM»

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUMCKOI ®EJIEPALIANA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJIEHUE BBICHIEI'O

OBPA30OBAHNA

«MOCKOBCKHM NOJIUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH ITOJIUTEX)

®akynerer TPAHCIIOPTHBIN, kadenpa «/IMHaMHKa, TPOYHOCTb MAIIHH H CONPOTHBIICHHE MATEPHATIOB

JucunmnHa Hage)kHOCTh MEXaHUYECKUX M SJIEKTPOHHBIX CHCTEM
Hanpagsnenne 01.03.02 [Ipuknannas MmaTremaruka u HHGoOpMaTHKa
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 4.

1. OTka3bl — 110 IPOUCXOKACHUIO, [10 U3MEHEHUIO PeKUMa pabOThl, 1O MOCIEICTBUSM.

2. VicibITanus Ha yCTaIOCTb.
3. 3amaua.

VYTBepiK/ICHO Ha 3aceaHuu Kadeapbl «__ » 2023 r., mpotokon No .

3aB. kadeapoit /A.A.CkBOpLIOB/

ITepeueHb BONPOCOB K SK3aMEHY

Bompocskl k 3K3aMeHy

Koa xomnerenuun

Hagexxnocts MammH Kak TMokasarenb uX KkadectBa. OcuoBHag | YK-1, [IK-2
TEPMUHOJIOTHUS — HAJIEKHOCTh, 0OBEKT, DJIEMEHT, HapaOOTKa.

Cocrositnue 00beKTa — HCHpaBHOE, HEHWcHpaBHoe, padboTtocrnocodHoe, | YK-1, IK-2
OTKa3, MedeKT.

BoccranasnuBaemMsie u HEBOCCTAHABJIMBAEMEIE o0wekThl, | YK-1, ITK-2
PEMOHTUPYEMBIE 1 HEPEMOHTUPYEMBIE OOBEKTHI

OTka3bl — MO MPOUCXOXKICHUIO, TI0 U3MEHEHHUI0 pexkuma padotel, o | YK-1, IK-2
IMOCTICACTBUSAM

IToka3zaTenu HageKHOCTH HEBOCCTAHABINBAEMBIX OOBLEKTOB YK-1, [IK-2
[Tokazarenn 0€30TKa3HOCTH, BEPOSTHOCTH Oe30Tka3HOM pabothl, | YK-1, ITK-2
cpenHsis HapaboTKa 10 0TKa3a, MHTEHCUBHOCTH OTKA30B

CraTuctuueckoe U BEpOSITHOCTHOE ONPEIETICHUE YK-1, IIK-2
ITokazarenu HagEKHOCTH BOCCTAHABIMBAEMBIX OOBEKTOB YK-1, [IK-2
Pacuer mokasareneil Oe30TkazHOCTHM — cpeaHero Tuma oTka3oB g0 | YK-1, IIK-2
3aJJaHHON HapaOOTKH, TMapaMeTpbl TIOTOKa OTKAa30B HapaOOTKH,

HapaOOTKHU Ha OTKa3

[TokazaTenn ponroBe4HOoCTH — pecypc M cpok ciayx0br n ux | YK-1, [IK-2
Pa3HOBUIHOCTH

Pacuet nmokazareneil JOITOBEUHOCTHU YK-1, [IK-2
PeMoOHTONPUTOTHOCTD U €€ OCHOBHBIE MTOKA3aTENN YK-1, IIK-2
Pacuer coxpansiemoct. KomruiekcHble moka3aTeny HaIe)KHOCTH YK-1, [IK-2
HeoOxomumble npenanockliku s 00bekTuBHOro ananusa npuunH | YK-1, ITK-2

28



OTKa30B

[TocnenoBarenbHOCTH pabOT MPH YCTAHOBIICHUU TTPUYHMH OTKA30B YK-1, IIK-2
OcHOBHbIE IPUYHUHBI OTKA30B Pa3IMYHBIX YCTPOICTB — Mexanndeckux, | YK-1, ITK-2
TUAPABINYECKUX U THEBMATUYECKUX, JIEKTPUUECKHUX, FJIEKTPOHHBIX U
3NEKTPOTEXHUYECKHX; DIEKTPOXUMUYECKUX

Buae! ucplTaHu Ha HAJIEKHOCTD YK-1, IIK-2
OrnpenenuTenbHbIE UCTTBITAHUS YK-1, IIK-2
[Tnansr ucnsiranuit [NUN], [NUT], [NUTr] YK-1, IIK-2
Y CKOpEHHBIE UCTTBITAHUS YK-1, IIK-2
KoHTposibHBIC UCTIBITAHUS YK-1, IIK-2
DKCIEpUMEHTAIILHOE ONIPEICIICHUE pecypca Y3JI0B TPEHUS YK-1, IIK-2
HayuHoe ninannpoBaHue 3KCriepuMeHTa YK-1, [IK-2
Pacuetno-skcnepumenTanbHas oleHka HagexxkHoctu no kpurepusim | YK-1, ITK-2
paboTocrocoOHOCTH

WcnbiTanus Ha ycTaaocTh YK-1, IIK-2
Meroapl pacyeTra IOKaszaTelled HaAeKHOCTH coenuHenmid aeraneit | YK-1, ITK-2
MaIIIFH: C HATSATOM, CBAPHBIX U PE3bOOBBIX MO PA3IMYHBIM KPUTEPUSIM

Metonel  pacuera mokaszatened HaaexkHoct omop kKadenus u | YK-1, IIK-2
CKOJIb)KEHUS

MeTtoasl pacuera mokazaTeneld HaaeKHOCTH 3yOuaThix mnepenad Ha | YK-1, ITK-2
COIPOTUBIIEHUE KOHTAKTHOM U U3rMOHON YCTaIoCTH

Mertoapl pacyera mokasaresyiell HaJIedKHOCTH MHOTOIoTouHbIX nepenad | YK-1, ITK-2
1 BaJIoB (OCei)

MeTtoasl pacuera nokaszareneil HafaeskHOCTH My(T u coeaunutensubix | YK-1, ITK-2
YCTPOMCTB

MeToapl Hepa3pylIaloIIero KOHTPoNs Marepuanos, 3arotoBok u | YK-1, IIK-2
neTanen

OnTHKO-BU3yaJIbHBIE METO]IbI KOHTPOJIS YK-1, [IK-2
AKyCTHYECKHE METO/IbI KOHTPOJIS YK-1, [IK-2
Kanunnsipaeiit MeToq KOHTPOJIS YK-1, [IK-2
DNEKTPUUECKNUE METOBI KOHTPOJISA YK-1, [IK-2
MarsnuTHbIE METOABI KOHTPOJIS YK-1, IIK-2
TeruioBble METOBI KOHTPOJIS YK-1, TIK-2
PanpnanmonHbie METOABI KOHTPOJIS YK-1, [IK-2
VYnpoyHeHHe TOBEPXHOCTHBIM IUIacTUUeckuMm jaedopmupoBanueMm | YK-1, IK-2
d111)

VYrnpoyHeHHe  XUMHMKO-TEPMHYECKMMH M KoMmOuHupoBaHHbiMH | YK-1, IIK-2
crioco6amu 00paboOTKH

VYrnpoyHeHHe  KOHCTPYKLUMOHHBIX  cTajme  Tepmomexanuueckoil | YK-1, IK-2
00paboTKOI

YnpouyHeHue eTajieid MallliH HarlaBKOM YK-1, [IK-2
VYnpouyHenue HamblieHHeM Ha paOoune moBepxHoctH geraneit | YK-1, IK-2
MaTepHuaoB ¢ BBICOKUMU 3KCILTyaTallMOHHBIMU CBOMCTBAMHU

VYnpoyHeHne HaHeceHHMeM Ha paboune moBepxHoctH geraneit | YK-1, IIK-2
AIEKTPOJIUTUYECKUM CrocobOM  MaTepwajioB  C  BBICOKUMH
AKCIUTYaTaIlMOHHBIMH CIIOCOOAMMU

VYnpouneHne HaHeceHHMeM Ha paboune mnoBepxHocTH geraneit | YK-1, IIK-2
XUMHYECKIM crocobom MaTepHaJioB c BBICOKMH
SKCIUTyaTallMOHHBIMHU CBOMCTBaAMU

YrpouHeHre HaHECEHHMEM OMaJeBBIX TMOKpeITUA Ha paboume | YK-1, ITK-2
MOBEPXHOCTHU JIETaNeH

VYnopouneHne — mOKpeITUEM — pabounx  mosepxHoctedl  geraneit | YK-1, IIK-2

ImIacTMacCaMi 1 CliCHUAaJIbHBIMH MaTcpuajiaMu
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IMpumep 3K3aMeHANIMOHHBIX 33124
(YK-1, IIK-2)

Jns 3amaHHOM  CXEMBI  OIPENEIIHTH
BEpPOSITHOCTh OE€30TKAa3HOW pabOThl BCEH
cucteMbl. [lpunsate pl=0,92; p2=0,95;
p3=0,93; p4=0,9; m1=2; m2=1/2; m3=2/3.

CoenuHenue  3y0daTroro Kkoieca  co
CIUTOIITHBIM BaJIoM quamerpoM d = 48 mm
COOTBETCTBYET nocaake H8/x8.
CoenuHeHrne HarpyKeHO BpAIAIOIINM
MoMeHTOM T, 3amaHHBIM Ciy4yalHOUN
HOPMAJIbHO PaCIpPEICICHHOW BEIMYHHON
co cpeaHuM 3HadeHuem = 1050 H M u
kodpdunmentom Bapuaruu v = 0,12.
Onpenenuth BEPOATHOCTh O€30TKa3HOM
paboOTBl  COCOUHEHUS 10  KPUTEPHUIO
MPOYHOCTH CHEIICHUS, €CIM H3BECTHO,
YTO JUaMETpP CTYIHIBI 3y0UaToro koseca

D = 85 MM, mMHAa 1OCaJIOYHOU
noBepxHoctu | = 60 MM, BbIcOTa
MUKpPOHEPOBHOCTEN MMOCaJOYHBIX

noBepxHocted Rzl = 4 mMxm, Rz2 = 6
MKM, MOJyJlb YOPYTOCTH Marepuana
(cramp) peramert E = 2,1x105 Mlla,
cpeaHee 3HaueHHe U KOdPPHUIMEHT
BapHaLH koa¢dunmeHTa TpeHUs
cooTBeTCTBeHHO paBHbl = 0,12, u uf =
0,1, xoaddumuent K, yuuThIBarOmMMIA
yYMEHbILIEHUE CO BpeMeHeM JaBienus, K =
1,5.

Cucrema COCTOMT U3 JABYX YCTpPOWCTB. BeposiTHOCTH 0€30TKa3HOW padOThl KaXKIOro Wu3
yctporictB B Teuerue 100 waco pasubl pl = 0,95; p2 = 0,97. CnpaBeayiuB SKCIIOHSHIIMATbHBIN
3aKOH HaJe:)KHOCTH. Heo0XxomuMo HallTH CpeHIO HapaOOTKY 0 MEPBOrO OTKA3a CUCTEMBI.
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IIpumep 3agaHus 1J1s1 BHINIOJIHEHUS] PACYETHO-TPapuUecKoil padoThI 1O
aucuuiiuie «HaaeskHOCTh MeXaHNYEeCKHUX M 3JIeKTPOHHBIX CHCTEM) IS
onenkn xkomnerennuii (YK-1, I1K-2)

Ilnanbl onpeeTuTeILHBIX HCTILITAHUIA

Jlnst mmana [NUT] onpeaenuTh Takyro MpOAOIKUTEIHHOCTh HAOMIOAeHUN T
3a 20 oObekTamMu, YTOOBI C OAHOCTOPOHHEW JOBEPUTEILHON BEPOSITHOCTHIO P <
0,95 oTHOCHUTENMBHAs omKMOKa 0 B ompeneeHuu cpeiHeil HapaOOTKU 10 OTKa3a He
npeBeimana 0,1. HapabGorka g0 oTka3za pacmpeneiieHa HOPMaJIbHO €
koahurenTom Bapuanuu v = 0,2; NPeaNnoNOKUTEIBHO CpeHss HapaboTKa 10
otkasa te,, = 500 u.

JlonomHuTEbHBIE UCXOAHBIEC JaHHBIC B3SITh U3 TAOJIMIIBI.

OGnem uabmonenui nus wiaua [N U T
OPH HOPMAJILHOM PACIPeIeIeHHH

N pna nnana [V U T] npu mopmansHoM pacnpenenenuu

6=0,05 6=0,1 6=0,15 6=10,2
k v
p p p p
0,90 0,95 | 0,99 | 0,90|0,95 | 0,99 | 0,90 | 0,95 | 0,99 | 0,90 0,95 | 0,99
o7 - |\ -1/ | —|—|—|—1—|—
06 02| — | —| —|—|— | — |100] — | — |500|800| —
0,3 1000 — | — 315|500 | 1000|125 (250|500 | 80 | 125|500
0,1 — | — | — |315|500 1000|125 |200|400| 80 | 125|250

0,8 0,2 | 250 |400|800| 65 (100|200 | 25 | 40 [100| 15 | 25 | 50
0,3 | 250 {400|800| 65 (100| 200 | 32 | 50 |100| 15 | 25 | 50

0,1| 65 |100(200( 15|25 | 60 | — |10 |20 | — | — | 13
09|02 8 (125(250| 20|32 | 65 | — |16 |32 | — | — |20
0,3 | 150 [250|500| 40 | 65 | 125 | 15 | 25 | 50 | — | 13 | 32

WcxonHble naHHbIe 114 3aAaHUS] BBIOUPAIOTCS UCXOS U3 UHANBUAYAIbHOTO
BapHaHTa
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IIpumepHusbie Tembl pedepaToB A5 ouenkn komneTenuuii (YK-1, IIK-2)

OnTUKO-BU3YyaJIbHBIE METO bl KOHTPOJIS
AKYCTUYECKHE METO/IbI KOHTPOJIS
Kanumisipasiid METOJ KOHTPOJIS
DIIEKTPUYECKUE METOIbI KOHTPOJIS
MarauTHbIE METOIbI KOHTPOJIA
TerioBbeie METOABI KOHTPOJIA

PaI[I/IaL[I/IOHHBIe MCTOJIbI KOHTPOJIA

O No gk wbdE

YnpouHeHre MOBEpXHOCTHHIM mutacTudeckuMm aegopmuponanue (IT11/])

9. VYmpouHeHHE XUMHKO-TEPMUYECKUMH 1 KOMOMHUPOBAHHBIMU CTIOCOOaMHU
00paboTKn

10. YnpouHeHne KOHCTPYKIITMOHHBIX CTajiel TepMOMEXaHNUYEeCKO 00paboTKOM

11. YopouHeHue neTajieid MallliH HaIllJIaBKOM

12. YrpouHeHHe HabICHUEM Ha paboune MOBEPXHOCTH JeTalleil MaTepHAJIOB C
BBICOKMMH IKCILTyaTallMOHHBIMU CBOMCTBAMU

13. YnpouHeHre HaHECEHHEM Ha paboure MOBEPXHOCTH JeTallen
IEKTPOIUTUIECKUM CIIOCOOOM MaTE€pPUAIOB C BRBICOKMMU SKCIUTyaTalldOHHBIMU
crnocobamu

14. YnpouHeHre HaHECEHUEM Ha paboyvre MOBEPXHOCTH JIeTalIel XUMHUYECKUM
CIIOCOOOM MaTEPHAIIOB C BEICOKMMH IKCILTYyaTallHOHHBIMU CBOMCTBAMU

15. YckopeHHbIe UCTTBITAHUS

16. KoHTponbHbIE UCTIBITAHUS

17. DxcniepuMeHTaIbHOE OTIPEIETICHUE PECypca Y3JI0B TPEHUS

18. OTKa3bl — 1O MPOUCXOXKICHHIO, TI0 U3MEHEHHIO pe)KUMa PabOThI, TIO
TIOCIIEZICTBUSAM

19. INoka3arenu HAAEKHOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB

20. [Toxa3arenu HaZIEKHOCTH BOCCTAHABIMBAEMBIX OOBEKTOB

21. [lokazarenu JOJITOBEYHOCTH — PECYPC U CPOK CIIYKOBI U UX Pa3HOBUIHOCTH

22. PacdeT nokasaTeseil JoJroBeYHOCTH

23. PeMOHTONIPHUTOAHOCTH M €€ OCHOBHBIC TTOKA3aTeIn

24. PacueTt coxpanseMocTd. KoMIuieKCHbIE MOKa3aTenu HAAS)KHOCTH

25. OnpenenuTeabHbIe HCTIBITAHUS
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