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1. Ilean ocBOeHMS TUCUMUILJIMHBI.

K OCHOBHBIM LI€ISIM OCBOEHHSA IUCIUIUIMHBI «HaaekHOCTh MEXaHHYECKHX H
ANIEKTPOHHBIX CHUCTEM» CIIEyeT OTHECTH: OCBOCHHE TEOPETUYECKHX OCHOB OIICHKHU
HAJSKHOCTH MEXAHMYECKUX CHCTEM, MPaBUIBLHOE pPACMO3HABAaHWE MPUYMH OTKA30B,
3HaHWE METOJOB OOECTICUCHHMS] HANASKHOCTH HA CTAauAX MPOSKTUPOBAHUS,
M3TOTOBJICHUS M DKCIUTyaTalliy, U3yYeHUE OCHOB JUATHOCTHUKHA MEXaHUYECKUX CHUCTEM
METOaMH HePa3pyIIAroIIero KOHTPOJIS.

K ocHOBHBIM 3aJadaM OCBOCHHS AUCHUIIIINHBI ((HEII[G)KHOCTL MCXaHHNYCCKUX H
QJICKTPOHHBIX CHUCTCM» CJICAYCT OTHCCTHU: OCBOCHHUC HABBIKOB OICHKH HAACKHOCTHU H
AUArHOCTUPOBAHUA MCXAHHYCCKHUX CHUCTEM H YMCHHC HCIIOJIB30BATb O3TH 3HAHUA IIPHU
IMPOCKTHUPOBAHUMU.

2. Mecto mucuumiudbl B cTpykrype OOII 6akanaBpuara.
Jucuunnuna «HaneXHOCTh MEXaHUYECKUX U AJIEKTPOHHBIX CHUCTEM)» OTHOCHUTCS

K YUCIIy Y4YEOHBIX NUCUUIUIMH 4YacTd, (OPMHPYEMOUN ydaCTHHKaMU 0Opa30BaTEIbHBIX
otHomrennii brmoka 1 «/lucuummael (Moxyan)» (B1l) ocHoBHOW 00pa3oBaTeIIbHOM
porpamMmsel OakajiaBpuara.

«Hane:xxHOCTh MEXaHUYECKUX U 3JIEKTPOHHBIX CUCTEM» B3aUMOCBS3aHa JIOTHYECKU
U COAEPKATENBHO-METOIUYECKH CO CIEAYIOIMMHU JUCHAIUIMHAMU U nTpakTukamu OOIT:

— OCHOBBI MaTepuaIOBEACHHS U COIIPOTUBICHHE MATEPUAJIOB,;

- Teopus BEpOATHOCTEN U MAaTEMATUYECKasl CTATUCTUKA



3. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs M0 AUCHMILINHE
(MOayJII0), COOTHECEHHBIE C IIJIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHUS
o0pa3oBaTeIbHON POrPpaMMBbl.

B pe3ynbTaTe OCBOEHHUS TUCUHUILIMHBI (MOAYJS) Yy 00ydaromuxcsi (OpMHPYIOTCS
CIIEyIOMe KOMIETCHIIMM W JOJDKHBI OBITH JOCTUTHYTHI CIEIYIOIIME PE3yJIbTaThl

oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pe3yabrare ocBOeHUs
o0pa3oBaTe/ibLHOI
Kon HporpaMMbi IlepeyeHb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIeTeHINH N 00yuyeHus 0 TUCHUILINHE
o0yuyarouuiics 10J1KeH
00J1a1aTh
YK-1 CriocoOeH OCyIIECTBIISITh | 3HATh:
MOUCK, KpUTHUYECKUI e Meroabl pacueTa Ha HaJEKHOCTh Y3JIOB
aHaJIWu3 ¥ CUHTE3 Y arperaTtoB MEXaHUYECKUX U
nH(popManuy, 3JIEKTPOHHBIX CUCTEM.
IPUMEHSTh CUCTEMHbIi e (OcHOBHBIE BUALI OTKA30B U METOBI UX
moaAXod AJid pCUICHUA NPERYIPEKICHNUA
IOCTaBJICHHBIX 3a/1a4 YMeTh:
e OrneHuBaTh HAJIEKHOCTH (110
0€30TKa3HOCTH, JIOJITOBEUHOCTH,
PEMOHTOIIPUTOTHOCTH, COXPAHSIEMOCTH )
00BEKTOB, HCXOA UX 3aJaHHBIX
Harpy30K U YCJIOBHI 3KCIUTyaTaluy;
e Omnpenensitb OTKA3bl U IPUMEHSATD
METOJIbI UX MPEAYIPEKICHUS
BJIAIETh:
Haspikamu ¢opmynupoBaHus 3a1a4d
IIPY [IPOU3BOACTBE, MOJAECPHU3ALUN U
AKCIUTyaTallid HOBOW TEXHUKH U €€
VCIIBITAaHUM, TIOCTPOCHUS aITOPUTMA UX
pelIeHus
IK-2 Croco0OeH BecTH 3HATD:
TpOIECC pa3pabOTKH e Kpurepuu OLICHKH HaJIEKHOCTU
ABTOTPAHCHOPTHBIX MEXaHUYECKHUX CUCTEM;
CPCACTB 1 UX e VYCIOBHS TEXHUYECKOU DKCILTyaTalllH,
KOMITOHCHTOB BUJBLI OTKA30B IIPOEKTUPYEMBIX
00BEKTOB
YMeTh:
e [Iporno3upoBaTh HAJEKHOCTh OOBEKTA
Ha CTaJINU TPOEKTUPOBAHUS
BJIAJETh:
e HaBpikamu OLIEHKW ¥ TPOTHO3UPOBAHUS
HaJIC)KHOCTH MEXaHUYECKUX CHUCTEM




4. CTPpyKTYypa U CoAepKaHue TUCIHUILIHHBI.

OO0mast TpyA0eMKOCTh AUCITUIUIMHBI COCTABJISAET 3 3a4eTHBIE equHuUIlbl, T.e. 108
aKaJIeMUYECKUX 4acoB (M3 HUX 54 yaca — caMOCTOsITEIbHAs padoTa CTY/ICHTOB).

Paznensr mucrummabel «Hamne)KHOCTh MEXaHWYECKUX M AJICKTPOHHBIX CHCTEM)
M3Yy4aroTCs Ha YETBEPTOM Kypce.

Cenbmoii cemectp: nexnuu — 1 gac B Henento (18 gacoB), cemuHapckue 3aHATUS
— 2 gaca B Hegenio (36 gacoB), hhopMa KOHTPOJISI — HK3aMEH

CTpykTypa W colepkaHue JUCHUIUINHBI «HaleHOCTh MEXaHWYeCKUX U
AJIGKTPOHHBIX CUCTEM) IO CpOKaM M BUAaM paboThl oTpakeHsl B [Ipuioxenun 1.

Coaep:xanue pa3ies0B IMCHMILIMHBI.
CeabMmoii cemecTp

a. KauecTBo 1 Hajie;kHOCTH MalIuH. OCHOBHbIE€ TEPMHUHBI U OTIPe/ieIeHHS.

HanexHocTh MamuH Kak IMOKa3aTelb WX KadecTBa. OCHOBHAs TEPMHUHOJOTHS —
HaJIe)KHOCThb, OOBEKT, »3JeMeHT, HapaOoTtka. CocrosiHue O0O0BEKTa — HCHPABHOE,
HEUCHpaBHOE, padOTOCIIOCOOHOE, 0TKA3, NEEKT.

BoccranaBnmiBaemble W HEBOCCTAaHABIMBAaeMble OOBEKTHI, PEMOHTHPYEMbBbIC U
HEPEMOHTHUPYEMBIE 0ObEKTHI.

OTka3pl — TI0 TMPOUCXOXKJICHHUIO, II0 H3MCHEHHIO peXuMa paboThl, IO
nocaeACTBUsIM. KoMIIeke CBOMCTB, 00eCIIeUMBAIOIINX HAJIEKHOCTh — 0€30TKa3HOCTD,
JOJITOBEYHOCTh, PEMOHTOIIPUTOTHOCTh, COXPAHIEMOCTb.

0. IToxa3aren HaJEKHOCTH.

Iloxazarenu  HAJEKHOCTH  HEBOCCTAaHABIMBAcMbIX 00bekTOB. Ilokaszarenu
0€30TKa3HOCTH, BEPOSITHOCTh OE€30TKa3HOW padoThI, CpeiHssi HapabOTKa 10 OTKas3a,
MHTEHCUBHOCTH 0TKa30B. CTaTUCTUYECKOE U BEPOATHOCTHOE onpeseneHue. [lokazarenu
coxpansiemocTu. Ilokazarenu HaJeKHOCTU BOCCTaHABIMBAaEeMbIX OOBEKTOB. Pacuer
nokaszaresied 0€30TKa3HOCTH — CPEAHEro THUMa OTKAa30B J0 3aJaHHOW HapaOOTKH,
nmapaMeTpbl TOTOKa OTKa30B HapaOOTKW, HapaOoTKu Ha oTka3. Ilokazarenu
JIOJITOBEYHOCTH — PECYPC M CPOK CIYKOBI M UX pasHOBUIHOCTH. PacyeT mokazareneit
JOJITOBEYHOCTU. PEMOHTONPUTOJHOCTL M €€ OCHOBHBIE TOKa3areau. Pacuer
coxpansemoctu. KomruiekcHble mokaszarenu HaaexkHocTh. CTaHaapThl Jis pacyeTa
MoKa3aTtesied HaJIe)KHOCTH.

B. Bubl 0TKa30B. YcTaHOB/IEeHHE PUYUH 0TKA30B AaBTOMOOWJIA.

HeoOxoaumbie TPEeAnoChUIKH 711 OOBEKTMBHOTO aHajin3a MPUYMH OTKA30B.
ITocnenoBaTrenbHOCTh pabOT MNpH YCTAHOBJIEHUM MPUYMH OTKA30B. YTOUYHCHHBIC
HCCIIeIOBaHUS TIPUYUH 0TKa30B. OCHOBHBIE MPUYMHBI OTKA30B Pa3IUYHBIX YCTPONCTB —
MEXaHUYECKUX, THUAPABIMUYECKUX U MTHEBMATUUECKUX, DJICKTPUUYECKUX, AICKTPOHHBIX U
AIEKTPOTEXHUYECKUX; IIEKTPOXUMHUUECKHUX.



r. OKcIepuMeHTAJIbHOE HccJAe0BaHHe HaAe)KHOCTH. McenbiTaHus Ha
HAJIe’KHOCTh.

Bunel wcnbiTaHMid Ha HamexkHOCTh. OmnpenenurenbHble HCHBITaHUS. [lmaHbI
ucneitanuit  [NUN], [NUT], [NUr]. KoHTposibHbIE UCHBITaHUSA. Y CKOPCHHBIC
UCTIBITAaHUS. DKCIEPUMEHTAIIBHOE OMNpENeNICHHEe pecypca y3JoB TpeHus. HaydnHoe
IUIAHUPOBAHHME SKCIEPUMEHTA. PacueTHO-IKCIIepUMEHTaIbHAS OI[CHKA HAJC)KHOCTHU 10
KPUTEPHSIM PabOTOCIIOCOOHOCTH. VICTIBITaHNS HAa YCTAIOCTh

A. Pacyer HaaesKHOCTH THIOBBIX JeTajlell M Y3J10B MEXaHHYECKHX CHCTEM.
MeTtoapl pacuera mokasaresiaeil HaJlexKHOCTH COCIUHEHUN JeTaleld MallluH: C HaTIroM,
CBapHbIX M PE3bOOBBIX MO pPa3IUYHbIM KpUTepusM. MeTonbl pacueTa IHoKazaTenen
HAJISKHOCTH OIOP KAYEHUS U CKOJIbXKEHUs. MeTo/bl pacuera noka3areneil HaJeKHOCTH
3yO4aThIX Mepeady Ha CONMPOTHBICHUE KOHTAKTHOM M M3TMOHOM yCTalOCTH, a TaKXKe B
KOMIUIEKCe; (PUKLMOHHBIX Mepeaady; pPEMEHHBIX Iepegady. MeToasl pacyera
NOKa3aTesled HaJe)KHOCTH MHOTOIIOTOYHBIX Mepenad U BaJloB (oceil). Metoasl pacyera
MoKa3aTesied HaJIe)KHOCTU MY(PT M COETMHUTENBHBIX YCTPOUCTB: POJIMKOBBIE OOTOHHBIE
My(QThl (IO BEPOSITHOCTH BKIIOUEHHS] KaK MY(THl B LEJIOM, TaK M OTACIBHBIX €€
AJIEMEHTOB); MpPeNOXpaHUTeNbHblE My(QThl ((HPUKLHUOHHBIE, TPYKUHHO-IIAPUKOBBIE, C
pa3pyLIAOIIMMUCS JIEMEHTAMH).

e. MeToanl Hepa3pyLIaKIIEero KOHTPOJISl M OBbILIEHUE CBOMCTB JAeTajlel
OcHOBHBIE METOIBI HUCIBITAHHUS MATEPHATIOB. MeETOAbl HEpa3pyLIAOIEr0 KOHTPOJIS
MaTepUalioB, 3aroTOBOK H Jeraneid. ONTHUKO-BU3yaJlbHBIE METOABl KOHTPOJIS.
AKyCTHYECKHE METOAbl KOHTPOJs. KanummuisipHbldi METOJ KOHTPOJS. DIIEKTPUUYECKHE
METOJIbI KOHTPOJIsl. MarHuTHble METOAbl KOHTPOJiA. TemioBble METOJbl KOHTPOJIS.
PannannoHHble METOIbl KOHTPOJIS. YTNPOYHEHHE MOBEPXHOCTHBIM IJIACTUYECKUM
nedopMUpOBaHUEM (TTI1T). YnpouHnenue XUMHUKO-TEPMUYECKUMHU u
KOMOMHHUPOBAaHHBIMU CrlocO0aMu 0OpabOTKU. YTIPOUYHEHUE KOHCTPYKIMOHHBIX CTajeil
TEPMOMEXaHUUECKON 00paboTkoM. VYmpouHeHue JeTajedl MalldH  HallIaBKOM.
VYrpouHeHre HanbUIeHHEM Ha pabodre MOBEPXHOCTH JAETalIe MaTepUaioB C BBICOKUMU
AKCIUTyaTallMOHHBIMU CBOMCTBAMHU. Y TIPOYHEHHE HAHECEHHEM Ha padoure MOBEPXHOCTU
neTaneu AEKTPOIUTUIECKUM crocooom MaTepuaioB c BBICOKHMU
AKCIUTyaTaIllMOHHBIMU CIIOCO0aMU. YTIPOYHEHHE HAHECEHHEM Ha pabodue MOBEPXHOCTU
JeTaNe XUMHUYECKUM CIIOCOOOM MaTepHalIOB C BBICOKMMHU JKCILTyaTallMOHHBIMU
CBOMCTBaMHU. YTIPOUHEHHE HAHECEHUEM AMAJIEBBIX MOKPHITHI HA pabo4yre MOBEPXHOCTH
JeTanei. YIpOoYHEHUE MOKPHITHEM pabOuYuX MOBEPXHOCTEH JeTajeil rmiacTMaccaMu U
CIEUHUAIbHBIMU MaTepUaIaMu

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.
Metoauka mpenojaBaHus —AUCHUIUIMHBL  «HagekHOCTh MEXaHUYECKHX U
AJIEKTPOHHBIX CHUCTEM» M peaju3alvsi KOMIETEHTHOCTHOIO MOJAXO0Ja B M3JIOKEHUU U



BOCIPHMATUM Marepuasa IMpeSyCMAaTPUBACT HCIOJIb30BAHUE CIEAYIOLIIUX AaKTUBHBIX U
MHTEPAKTUBHBIX (OPM TMPOBENEHUS TPYNIOBBIX, WHAWBUIYAJIbHBIX, ayJAUTOPHBIX
3aHATUN B COUYETAHUU C BHEAYAUTOPHOU paboTOii ¢ 1enbi0 (OPMUPOBAHUS U PA3BUTHS
po(eCCHOHATEHBIX HABBIKOB, 00YUYaOIIUXCS:

— 3aIIMTa U UHAUBHUyaIbHOE 00CYK/I€HNE BHIMOIHIEMBIX pacUeTHO-TpadUIECKIX
pabor;

- pedepaT Mo pazaenam TUCIUILIAHBI

VYaenbHbI BeC 3aHATHUN, TPOBOAUMBIX B WHTEPAKTHBHBIX (OpMax, ONpeJesieH
IJIABHOM  1LI€NBI0  00pa3oBaTEeNbHOM IPOrpaMMbl, OCOOEHHOCTBIO KOHTHHIEHTA
oOyyaromuxcsi M COoAepX aHUEeM JUCHMIUIMHBL «HanexHOCTh MeXaHMYEeCKHX WU
AJIEKTPOHHBIX CHUCTEM» K B LEJIOM IO AucuuIinHe cocrtaBiseT 50% ayauTopHBIX
3aHATUI. 3aHATHA JEKIMOHHOIO TUMa cocTaBiAlOT 33% OT o0bemMa ayJIUTOPHBIX
3aHATUMN.

6. OneHovHbIe cpeacTBa JAJIsl TEKYLIero KOHTPOJISl YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIlUM N0 UTOTAM OCBOEHMS JUCIHUIUINHBI U Y4eOHO-MeToAn4ecKoe
o0ecreyeHre CaMOCTOATEILHOM PA0OThI CTYACHTOB.

B mporecce o00ydeHHST HCHOJB3YIOTCS CIEAYIONIUME OLIEHOYHbIE (POpMBbI
CaMOCTOSATENIbHOM PabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIUU:

B ceabMoMm cemectpe

-Pacuetno-rpaduueckas padorta Nel «Craructuyeckas 00paboTKa SKCIIEPUMEHTATbHBIX
JAHHBIX IO HaJIeXKHOCTH. Pacuer nmokasaTenei HaJiexKHOCTHY,

- PacuetHo-rpaduueckas padota No2 «Pacuer Ha/eKHOCTH THUIIOBBIX JI€TaJeH U Y3JIOB
MEXaHUYICCKUX CUCTEM»

PacueTHo-rpaduyeckre padoThl MPOBOAATCS MO UHAWBUYAIIBHOMY 3aJJaHUIO.

OneHouyHBIE CpEACTBA TEKYIIEro KOHTPOJIA  yCIEBAaeMOCTH  BKIIIOUYAIOT
KOHTPOJIbHBIE 33Jlayil U 3aJaHus B ¢opme OJaHKOBOTO TECTHPOBAHUS IJII KOHTPOJIS
OCBOEHUS 00YUYaIOIIUMUCS Pa3/IeJIOB TUCIUTUIUHEI.

OOpa3npl  3amaHuii  pacueTHO-Tpaduueckux  paboT, TeM  pedeparos,
HK3aMEHAIMOHHBIX OMJIETOB, IPUBEJICHBI B MPUIIOKEHUH 3.

6.1. @oHI OLICHOYHBIX CPEJICTB /ISl POBEACHUS POMEKYTOYHOM aTTEeCTANMHU
o0y4aromuxcs 1o AMCUUILIHHE (MOIYJIIO).

6.1.1. Tlepeuenbp KOMIETEHIMN C yKa3aHWEM JTamoB WX (HOPMHUPOBAHUS B MPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTPaAMMBI.



B peE3yabTaTe OCBOCHHUA AHWCHUIIIIMHBI (MO,IIYJI}I) (i)OpMI/Ip}IIOTCH CICAYIOIHreC
KOMIICTCHIIU M .
Kon B pe3yabTare ocBOeHUs 00pa30BaTEeILHON MPOrpaMMbl 00y4aI0IIHIACA
KOMIIETeHIIH U A0JI7KeH 00J1a1aTh
YK-1 CniocoOeH OCyIIECTBIIATh TOUCK, KPUTUISCKUN aHAIU3 U CUHTE3
uH(pOpMAIIUH, TPUMEHSATh CHCTEMHBIHN IMOAXO0/I IS PEIICHUS
MOCTaBJICHHBIX 33724
[1K-2 Crnioco0eH BecTH Ipoliecc pa3paboTKH aBTOTPAHCIIOPTHBIX CPEJICTB U UX
KOMITOHEHTOB

B IMponecCcc OCBOCHUA O6p&30BaTCHBHOﬁ IMporpaMmMbl 1aHHBIC KOMIICTCHIINH, B

TOM YHUCJE WX OTAEIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCA TO3TAIHO B XOJ€ OCBOCHUS
0oOy4JaronMMUCs JUCIHUIUIMH (MOMIYJieH ), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIEHJApHBIM IparKoM y4eOHOro npouecca.

6.1.2. Onucanue nmokasaresed 1 KpUTEPUEB OLCHUBAHUS KOMIICTCHUMH,

(popMuUpyeMBIX 110 HTOTaM OCBOEHMS TUCIUIINHBI (MOAYJIs1), ONMMCAHME LIKAJI
OlleHUBAHMUSI.

Ilokazarenem

OIICHUBAHUA

KOMIIETEHIIUN

Ha

Pa3IUYHBIX

JTarax nux

(bopMHUpPOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX pe3yIbTaTOB
00y4eHUs MO JUCHUILIUHE (MOJYIIIO).

YK-1 Cnoco6eH ocymecTBIATh NONCK, KPUTHYECKHI AaHAJIN3 U CHHTE3 HH(POPMALMH, TPUMEHATH CUCTEMHBbIii

MOIXO0/ IJIsl pellieHUs MOCTABJIEHHBIX 32124

Kpurtepun oueHuBanus

IHoka3zarean

2 3 4 5
3HATH: OO0yyaromuics OO0yuaromuiics OOyuaromuiics OO0yuarommuiics
METO/IBI JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET YaCTUUHOE | IEMOHCTPHUPYET
pacueTa  Ha | MOJHOE OTCYTCTBHE | HEMOIHOE COOTBETCTBHE CJIETYFOIIUX MIOJTHOE COOTBETCTBHE
HAJIOKHOCTh | WK COOTBETCTBHE 3HAHHIA: METOJ/IOB pacuera CIICYIOIINX 3HAHUIA:
y3JI0B U | HEJJOCTATOYHOE CIICAYIOIINX 3HAHHH: Ha HaJIGKHOCTh y3JIOB U METOJIOB pacueTa Ha
arperaToB COOTBETCTBHE METOJIOB pacueTa Ha arperaroB MEXaHUYECKUX HA/IeKHOCTH Y3JI0B
MEXaHUUYECKH | CIICAYIOIINX HAJICKHOCTD y3JIOB U CHCTEM,; arperaTtoB
X YU | 3HAHWUU: arperaTtoB OCHOBHBIX BHUJI0B OTKAa30B U MEXaHUYCCKUX
OJICKTPOHHBIX | METOJ0B pacucTa MEXAaHUYCCKUX METOOO0B UX CUCTEM,
CHUCTEM; Ha HAJICKHOCTh CHCTEM,; MPeaYIpPeKICHHS, HO OCHOBHBIX BHJIOB
OCHOBHBIC Y3JI0B M arpe€raTtos OCHOBHBIX BUJ0B JO0IyCKarTCA OTKAa30B U METOA0B UX
BUJIBI MEXaHHUYECKIX OTKa30B ¥ METOJIOB X | HE3HAYMTENIbHBIC ONIHOKH, MpeaypexICHHS,
OTKa30B U | CHUCTEM; PEAYTPEKICHHUS. HETOYHOCTH, 3aTPyAHECHUS CBOOOJTHO OIIEPUPYET
METOJbl  HX | OCHOBHBIX BHUJIOB Homnyckarorcs NP AHATATUYECKUX IPHOOPETEHHBIMU
OpeAynpex] | OTKa30B M METOJOB | HE3HAYUTEIIHHBIC OTepaIusIX. 3HAHUSIMH.
CHUA, ux OIHI/I6KI/I, IIPOABIIACTCA




MIpeTyTpEXKICHUS;

HEJIOCTaTOYHOCTh
3HAHUM, 110 PAAY
METOJIOB pacyera,
o0yJaronuics
WCITBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS MIPH
OTIEPUPOBAHUH
3HAHUSMU TPU UX
IepeHoce Ha HOBHBIE
CUTYaIIH.

yMeTb:
OIICHUBATh
HAaJIC)KHOCTD
(mo
0Ee30TKa3HOCT
u,
JIOJITOBEYHOC
TH,
PEMOHTONIPUT
OJIHOCTH,
COXPaHIEMOC
TH)

00BEKTOB,
HUCXOJIS UX
3aJJaHHBIX
Harpy30K U
YCJIOBUI
SKCIUTyaTaIH
W
OIpENEIATh
OTKas3bl U
HpI/IMeHHTL
METOJIbI UX
TIPETyTIPEXT
CHUA

OO0yuaromuiics He
yMEET WK B
HEJIOCTaTOYHOMN
CTCTICHH yMEET
OILICHHBATH
HaIEKHOCTD (110
0E€30TKAa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIIPUTOJHO
CTH,
COXPaHIEMOCTH)
00BEKTOB, HCXOS
UX 3aJaHHBIX
Harpy3oK u
YCJIOBUM
IKCILTyaTallny;
OIpENEIIATh
OTKasbl U
NPUMEHSTh
METOJIbI UX
NpeaypPEKICHUS

OObyuaromuiics
JEeMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CJIEAYIOLIUX YMEHUM:
OLICHUBATh
HaJCKHOCTB (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIPUTOTHOCTH,
COXPaHIEMOCTH)
00BEKTOB, UCXO/IS UX
3aJaHHBIX HArPy30K U
YCJIOBUI
9KCIUTyaTalllH;
OTIpENeIIATh OTKAa3bl U
MPUMEHSTH METOIbI UX
MPeayIpPeKICHUS.
HomyckaroTcst
HEe3HAYUTEIbHbIC
OLIMOKH, IPOSIBIIAETCS
HEI0CTaTOYHOCTh
YMEHUH, MO psay
rnokasaTeliei,
00yJarouics
UCTBITHIBAET
3HAYHUTEIIbHBIC
3aTpyIHEHHS TIPU
OTIEpPUPOBAHUU
YMEHUSIMH TIPH UX
nepeHoce Ha HOBbIE
CUTYyaIlUH.

OOby4aromuiics
JEeMOHCTPHPYET YaCTUIHOE
COOTBETCTBHE CIICAYIOIIUX
YMEHUIA: OLIEHUBATh
HaJIeKHOCTH (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIPUTOTHOCTH,
COXpaHIEMOCTH) 00BEKTOB,
HCXOJs MX 3aIaHHBIX
Harpy3oK U yCJIOBHIA
9KCIUTyaTalllH;
OIIpENeIIsATh OTKAa3bl U
MPUMEHSTH METOJIbI UX
NpeAyNpeXACHUs. Y MEHUS
OCBOEHBI, HO IOITYCKarOTCA
He3HAYNUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHCHHS
[IPY aHATTUTUYECKUX
oTepanusx, epeHoce
YMEHU Ha HOBBIE,
HECTaHJAaPTHBIC CUTYyaIlUH.

OO6yuaromuiics
JEMOHCTPUPYET
ITOJTHOE COOTBETCTBHE
CHENYIOLUX YMEHUM:
OIICHHUBATh
HaJIeKHOCTH (110
0E30TKAa3HOCTH,
JIOIITOBEYHOCTH,
PEMOHTONPUTOAHOCTH,
COXPaHIEMOCTH)
00BEKTOB, HCXOI UX
3aJJaHHBIX HAIPY30K U
YCIIOBHA
9KCIUTyaTalllH;
OTIPEIEINISATh OTKA3bl U
MIPUMEHSATH METOJIBI UX
NpenyIpexRICHU.
CB000HO oTIepupyeT
MIPUOOPETEHHBIMHU
YMCHHUAMU, IPUMEHACT
WX B CUTYyallUsAX
MOBBIIIEHHON
CJIOKHOCTH.




BJIA/IETh:
HaBBIKAMHM
hopMyIIupoB
aHus 3a7a4
pu
MIPOU3BOJICTB
c,
MOJCpHU3AIN
HH
SKCILTyaTaIu
U HOBOM
TEXHHKHU U €¢
HCIIBITAHUH,
MOCTPOEHUS
anaropuTMa
UX peIICHUS

OO0yyvarommuiics He
BJIaJCET WIH B
HEI0CTATOYHOU
CTCTICHU BJIaJeeT
HaBBIKAMH
(dhopmynHupoBaHHS
3aj71a4 Ipu
MIPOMU3BO/JICTRE,
MOJCPHU3AIUHN U
SKCILTyaTalluu
HOBOM TEXHHMKH U
€€ UCITBITAHUH,
MOCTPOEHUS
ajaropuTMa ux
pelIeHus.

OO0yuaromuiics
JAaCTHYHO BJIAJICET
HaBBIKAMHU
(dhopMynHpoBaHUS
3a1a4 mpu
MPOU3BOJICTBE,
MOJICPHU3AINHN 1
SKCILTyaTallud HOBOU
TEXHUKH U €€
UCTIBITAaHNH,
MOCTPOCHUS
alNTropuTMa UX
peUIeHUs B HETIOJTHOM
o0beMe, TOIyCKatoTCs
HE3HAYNTEIIbHBIC
OIIMOKH, IPOSIBIISIETCS
HEJI0CTaTOYHOCTh
BJIQJICHUS HABBIKAMU
10 ALYy MOoKa3aTene,
OO6y4aromuiics
UCTIBITBIBACT
3HAYUTENbHBIC
3aTpyJHEHHS TIPH
MPUMEHCHUH
HaBBIKOB.

OO6yuaromuiicst 4aCTUIHO
BJIaJI€€T HaBbIKAMU
(dhopMynupoBaHHS 3a7a4 IpH
MIPOU3BOJICTBE,
MOJICPHHU3ALNHU U
3KCILTyaTali HOBOM
TEXHUKH U €€ UCTIBITAHUH,
[IOCTPOEHHUS aJlrOPUTMA UX
pelIeHNs], HaBBIKH OCBOEHHI,
HO JOIYCKAaIOTCS
He3HAYUTeIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyIHCHHS
IIPY aHATUTUYECKUX
olepanusx, epeHoce
YMEHUI Ha HOBBIE,
HECTAaHAAPTHBIC CUTYallUuU.

OO0yuaromuiics B
MTOJTHOM 00BbeMe
BJIAJICCT HABBIKAMH
(hopmynupoBaHus
3a1a4 npu
MIPOU3BOJICTBE,
MOJICpHU3AIHU U
SKCILTyaTallud HOBOM
TEXHHUKH U €€
UCTIBITAHUY,
MTOCTPOCHUS
AITOPUTMA UX
peIeHHS, TTOCTPOCHHUS
ITOpUTMa UX
peteHus1, CBo00THO
MIPUMEHSET
MOJTyYCHHBIC HABBIKH B
CUTYyaIUsIX
MOBBILIEHHON
CJIO’KHOCTH.

MK-2 Cnocoben BecTu npouecc pa3padoTKu aBTOTPAHCHOPTHBIX CPEICTB U HX KOMIIOHEHTOB

3HATh:
Kpurepuu
OLICHKH
HAaJIeKHOCTH
MEXaHUYECKH
X CHCTEM;
VYcaoBus
TEXHHYCCKOH
JKCIUTyaTaIu
1, BUIBI
OTKa30B
MIPOEKTUPYEM
BIX OOBEKTOB;

OO0yyaromuiics
JIEMOHCTPUPYET
MIOJTHOE OTCYTCTBUE
WIH
HEJIOCTATOYHOE
COOTBETCTBHE
CIIeTYFOIIINX
3HAHWUU: KPUTEPUEB
OIICHKH
HAJIC)KHOCTHU
MEXaHHYECKUX
CHCTEM;

YCJIOBHIA
TEXHUYECKOU
SKCIUTyaTallHH,
BHJIOB OTKa30B
MIPOEKTUPYEMBIX
00OBEKTOB.

OOyuaromuiics
JNEMOHCTPUPYET
HEIOJTHOE
COOTBETCTBHE
CIICAYIOIINX 3HAHUH!
KpUTEpPUEB OLIEHKU
Ha/IeKHOCTH
MEXaHUYECKUX
CHUCTEM;

YCJIOBUM TEXHUYECKOMN
JKCIUTyaTalluy, BUAOB
OTKa30B
MIPOEKTHPYEMBIX
00BEKTOB.
HomyckatoTcst
HE3HAYUTEIbHBIC
OITMOKH, TTPOSBIISAETCS
HEJ0CTaTOYHOCTh
3HaHU, 110 psLy
IOKa3arelei,
00yJaroTHiics

OOyuaromuiics
JNEeMOHCTPHUPYET YACTUUHOE
COOTBETCTBHE CIIETYIONINX
3HaHUI: KPUTEPHUEB OLIEHKU
Ha/IeKHOCTH MEXaHUYECKUX
CHUCTEM;

YCJIOBUMA TEXHUYECKOM
9KCIUTyaTalluu, BUJOB
OTKa30B MPOEKTUPYEMBIX
00BEKTOB, HO JOIYCKAIOTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHCHHS
[IPY aHATTUTUYECKUX
orieparusx.

OO0yuaromuiics
JIEMOHCTPHPYET
MTOJIHOE COOTBETCTBHE
CIEYIOIINX 3HAHUM:
KpUTEPUEB OIICHKH
HAJICKHOCTH
MEXaHUYECKHUX
CHCTEM,;

YCJIOBUN TEXHUYECKOU
SKCILTyaTalllH, BUIOB
OTKa30B
MIPOEKTUPYEMBIX
00BEKTOB, CBOOOIHO
orepupyeT
proOpeTeHHBIMU
3HAHHUSIMHU.
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WCIIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHCHUS IPU
OTIepUPOBAHUU
3HAHUSAMU TPU UX
[IepeHOCe Ha HOBHIE

CUTYaIlUH.
yMeThb: OOyyaromuiics He | OOy4arorumiics OOyuaromuiics OOyuaromuiics
[IporHo3upoB | ymeeT Wiu B JEMOHCTPUPYET JEMOHCTPHPYET YaCTUYHOE | IEMOHCTPHUPYET
aTh HEIOCTATOYHOM HETIONHOE COOTBETCTBHE CIICAYIOIIUX MOJTHOE COOTBETCTBHUE
HAJIOKHOCTh | CTETICHH yMEeT COOTBETCTBHE YMEHUH: TIPOTHO3UPOBATH CIICAYIOIINX YMEHUI:
00BbeKTa Ha MPOTHO3UPOBATH CIICAYIOIINX YMEHUH: | HaJIe)KHOCTh OOBEKTa HA MIPOTHO3UPOBATH
CTauH Ha/Ie)KHOCTh MIPOTHO3UPOBATH CTaJ1H MPOCKTUPOBAHHUSI. Ha/ICKHOCTb 00BEKTa
NPOCKTHPOBA | OOBEKTA HA CTAJMH | HAJIC)KHOCTh O0bEKTa | YMEHUS OCBOCHBI, HO Ha CTaJIuu
HUS MPOCKTHPOBAHUS Ha CTaJnuu JOIyCKalOTCS MIPOEKTHUPOBAHUSI.
MPOCKTHUPOBAHUSL. HE3HAYUTETbHBIC OMUOKH, CB00OTHO oTIepUpyeT
Jlonyckarotes HETOYHOCTH, 3aTPyIHCHHS MpHOOPETEHHBIMU
HEe3HAYUTEIbHbIC MIPH aHATTUTUIECKUX YMEHUSIMH, IPUMEHSIET
OIHMOKH, MPOSBISETCS | ONMEpaIHsIX, MepeHoce UX B CHUTYalUsIX
HEJIOCTaTOYHOCTh YMEHHI Ha HOBBIE, MOBBILIEHHON
YMEHU, IO Py HECTaHAAPTHBIC CUTYallUH. CIIO’KHOCTH.
rnokasaTeliei,
00yJarouics
HCTIBITHIBACT
3HAYUTENbHBIC
3aTpyIHEHHS TIPU
OTIEPUPOBAHUH
YMEHUSMU TIPU UX
MEepeHOCce Ha HOBbIC
CUTYyallUH.
BJIAJIETh: Obyuatomuiicst He | OOyyarommics OOyuaromuiicst 4aCTUIHO OOyyarommuiics B
HaBpikamu BJIaJIeeT WU B BJIaJIeeT HABBIKAMU BJIaJICET HABBIKAMH OIIGHKH | TTOJTHOM O0BbeMe
OLICHKH U HEJI0CTATOYHOM OLICHKH U U TIPOTHO3UPOBAHUS BJIaJICCT HABBIKAMHU
MPOTHO3MPOB | CTETICHU BIaeeT MPOTHO3UPOBAHUS HAJICKHOCTH MEXaHUYECKUX | OICHKH U
aHUs HaBBIKAMU OIICHKU | HAJIEKHOCTH CHCTEM, HAaBBIKH OCBOCHHI, POTHO3UPOBAHUS
HAJIOKHOCTH | U MEXaHUUECKUX CHCTEM | HO JAOMYCKAKOTCS HAJICKHOCTH
MEXaHMYECKH | POTHO3UPOBAHMS | B HEMOIHOM O0BbeMe, He3HAuUTeIbHBIE OMUOKH, MeXaHHYECKHX
X CHCTEM HaJIOKHOCTU JIOTTYCKAIOTCS HETOYHOCTH, 3aTPyIHCHHS cUCTEM, CBOOOTHO
MEXaHHUYECKUX HE3HAYUTEIIbHbIC MPY AaHATTUTUYIECKUX MPUMEHSIET
CHCTEM. OIKOKH, MPOSIBISETCS | ONEpaIHsX, epeHoce NOJTy4YEeHHbIC HABBIKH B

HEJIOCTaTOYHOCTb
BJIaACHHUA HaBbIKaMU
0 psAy MoKazaTene,
OOyuaromuiics
HUCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyAHEHU IpU

YMeHI/Iﬁ Ha HOBBEIC,
HECTaHJAAPTHBIC CUTYalluN.

CUTYyalUsAX
THOBBIIIIEHHOI
CIIOKHOCTH.
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NPUMCHCHHUU HABBIKOB
B HOBBIX CUTYyallUsiX.
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[IIxana olleHMBaHUS PE3YIBTATOB IIPOMEKYTOUHOM ATTECTALIUU U UX OINKCAHUE:
dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanusi 00ydJaromuxcs B GopMe dK3aMeHa MPOBOUTCS
M0 pe3yJbTaTaM BBIMTOJIHEHUS BCEX BUIIOB Y4eOHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AWCIUIUIMHE (MOIYJII0), TPU 3TOM YYUTBHIBAIOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTETICHHU JTOCTUXKEHUS OO0YUYarONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAUTCS IMpEenojaBaTesieM, BEAYLIUM 3aHATHS IO
IUCIUIUIMHE  (MOAYJII0)  METOJOM  dSKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMi MO JAMCHUIUIMHE (MOMYJIO) BBICTABIISIETCS OLICHKA
«OTIIMYHOY», «XOPOULIO», «yJIOBIETBOPUTEIIBHOY UJIU «HEYIOBICTBOPUTEIIBHOY.,

K nOpoMexyTodHOl — aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJIEHTBHI,
BBITIOJIHMBILIME BCE BHUJBI ydyeOHOM paboThl, MpeayCMOTpEeHHbIE paboyeit
porpaMMon 1o aucuuiuinHe «HageHOCTh MEXaHMYECKMX U 3JIEKTPOHHBIX
CHUCTEM!

- BBITIOJIHWIN U 3alIUTUIIN JBE pacyeTHO-Tpaduueckue padoTh

- BBITIOJIHEHHE U 3a1uTa pedepara

HIkajaa oneHNBaHUA Onucanue

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
MPeAyCMOTPEHHBIE  y4eOHBIM  TuIaHoM.  CTyaeHT
JICMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
OT1imyHO HaBBIKOB TMPUBEJAECHHBIM B TaONUIaX MOKa3aTeseH,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, MPUMEHSAECT UX B CUTYaLMSX MOBBIIICHHOMN
CJI0KHOCTH.

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JEMOHCTPUPYET HE IIOJIHOE€ COOTBETCTBUE 3HAHWU,
YMEHHMM, HaBBIKOB MPHUBEACHHBIM B  TabiuLax
nokasaresiel, onepupyeT NpuoOpPEeTEeHHBIMU 3HAHUSIMH,
Xopo1o YMEHUSIMU, HAaBBIKAMH, INPUMEHACT HUX B CUTYaLUAX
MOBBIIIEHHON CIIOXKHOCTH. [Ipy 3TOM MOTryT OBITH
JOMYUIEHbl HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH,
3aTpYJHEHHUS]  TNPU  AHAIUTHUYECKHX  OIEpalusX,
IIEPEHOCE 3HAHUW U YMEHHUU Ha HOBbIE, HECTaHAAPTHBIC
CUTyaluu
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BoimonHensl  Bce  BHABI  y4eOHOW  paboThI,
NpPEeayCMOTPEHHbIE  Y4eOHbIM  TuIaHOM.  CTyneHt
JEMOHCTPUPYET HE TIOJHOE COOTBETCTBHE 3HAHWU,
YMEHUH, HaBBIKOB NPHUBEAEHHBIM B  Ta0auuax
MOKa3aTesield, IUIOXO ONEpUpyeT NPUOOPETEHHBIMU
VY IOBIETBOPUTENBHO | 3HAHUSAMH, YMEHUSMHU, HaBbIKAMHU IPUMEHSET HX B
OpOCThIX  cuTyauusix. Ilpy »>ToM MOryT OBITH
JOMYUIEHbl HE3HAYUTENbHBIE OLIMOKH, HETOYHOCTH,
3aTpyJHEHHUS]  TNPU  AHAIUTHUYECKUX  OIEpalUsX,
MEPEHOCE 3HAHWM U YMEHHUUN HA HOBBIC, HECTAHIAPTHHIE
CUTYaLlH

He BbimomHeH oauH uiau Oojiee BHUJOB yueOHOMU
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
CTyAeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0IMIAX
nokaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynosnersopurensHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB I10
pany IIOKa3aTeeu, CTYJICHT UCIIBITHIBACT
3HAUNTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHMU
3HAHMSIMU M YMEHUSMM IIPU UX IIEPEHOCE HAa HOBBIC

CUTYyalUU.

DoH/bI OLIEHOYHBIX CPEICTB NMPEACTABJICHbI B MPWIOKEHHUHU 2 K padoyei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHMIIMHBI.

a) OCHOBHAasI JiuTepaTypa:

1. Tumomenkos, C. I1. Hane:XHOCTh TEXHUYECKUX CHUCTEM U TEXHOTCHHBIN PHUCK :
y4eOHUK W MPaKTUKyM s OakanaBpuata u Maructparypsl / C. I1. TumoreHkoB,
b. M. Cumonos, B. H. I'opomiko. — Mocksa: UznarensctBo IOpaiit, 2019. —
502 c. — (bakanaBp u Maructp. AkaJeMU4eCKUil Kypc).

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

2. ummapés, B. F0. HaaexHOCTh TEXHUYECKMX CHUCTEM: YYEOHHUK JIJIst
OakanaBpuata U Mmaructparypsl / B. FO. lummapés. — 2-e uza., ucrp. u J0m. —
Mocksa: M3parensctBo FOpaiit, 2019. — 289 c. — (bakanaBp u maructp.

AxaneMHuecKuii Kypc).
URL.: https://urait.ru/bcode/441138
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0) 10MOJIHUTEILHAS JIUTEepaTypa:
1. Tumomenkos, C. II. OCHOBBI TEOPUU HATASKHOCTU: YICOHUK U MPAKTHKYM JJISI
akamemudeckoro OakanaBpuata / C. Il. Tumomenkos, b. M. Cumonos, B. H.
['opomko. — Mocksa: UsparensctBo IOpaiit, 2019. — 445 c. — (Bricuee
oOpasoBaHue).
URL.: https://urait.ru/bcode/433079
2. HoBokpemienos, B. B. Hepazpymaromuii KOHTpPOJIb CBAPHBIX COCAWHEHUN B
MaIllMHOCTPOEHUH: yueOHoe mocobue s By30B / B. B. HoBokpemienosn, P. B.
Ponsixkuna ; mox nayunoi penakuueit H. H. IlpoxopoBa. — 2-e uzn., ucnp. u A01.
— Mocksa: UznatensctBo FOpaiit, 2020. — 301 ¢. — (Bericiiee o6pazoBaHue).
URL: https://urait.ru/bcode/453644
B) IPOrpaMMHOe o0ecnevYeHne 1 HHTePHET-PeCypChI:
DOneKkTpoHHBI 00pa3oBaTelbHbI pecypc «HamekHOCTh M JHarHoCTHKA
MEXaHUUYECKUX CUCTEM)»
https://online.mospolytech.ru/course/view.php?id=1985

8. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue TUCUUIINHBI.
Ayautopus obiero ponaa, o000pyaoBaHHAS ayIUTOPHOU JOCKOM, CTOIaMH,
CTYJBSIMU HIIA CTOJIAMH YI€OHBIMH CO CKaMbsIMHU

9. MeToauyeckne peKOMeHIALMY VISl CAMOCTOSITEIbHOMH PadoThI CTY/E€HTOB
3aayaMu CaMOCTOSITENIbHON PabOThI CTYACHTOB SBJISIFOTCS:

1. Cucrematuzanus M 3aKpeIUICHUE TMOJYUYCHHBIX TEOPETUUYECKUX
3HAHUH U MPAKTUYECKUX YMEHUMN CTYJIEHTOB;

2.  YruyOseHue U pacuIMpeHne TEOPETUUECKOM MOATOTOBKY;

3.  ®opmupoBaHHe YMEHUH HUCIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPaBOYHYIO JOKYMEHTAITUIO U CIICIIUATIBLHYIO JIATEPATYPY;

4. Pa3BuTue MO3HABATEJIBHBIX CIIOCOOHOCTEM UM  aKTUBHOCTU
CTYJICHTOB, TBOPYECKOM WHHIIMATHBBLI, CAMOCTOSTEIHLHOCTH,
OTBETCTBEHHOCTH M OPTaHM30BAaHHOCTH,

5. Hcnonw3oBanue Marepuayia, COOpaHHOTO U TMOJYYEHHOTO B XOJI€
CaMOCTOSITCIIbHBIX 3aHATHH Ha TPaKTUYSCKUX 3aHATHUSX, TIPU
HAIlMCAaHUHA KYPCOBBIX M BBIMYCKHOW KBaTM(PHKAIMOHHOW padoT,
1St 9P EKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M DK3aMEHaM.

W3yyenne  MUCUUIUIMHBI  JOJDKHO  COMPOBOXIAThCS ~ MHTEHCHBHOM
CaMOCTOATENbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBATEIIAMU
JUTEPATYPHBIMA UCTOYHUKAMH U C MaTepUaliaMu, MOJYyYEHHBIMU Ha JICKITMOHHBIX,
MPAKTUYECKUX 3aHIATHSAX M JTA0opaTOpHBIX pabotax. CTYJAEHT JOKEH MOMHHUTD,
YTO HAYWHATHh CAMOCTOSITEIBHBIC 3aHSATHS CIEAYeT C TEPBOTO JHS H3Y4YCHUS
JTUCITUTUIMHBI M TIPOBOJIUTH MX PErysiipHO. O4YeHb Ba)XHO MPHIIOKHUTH MAKCUMYM
YCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
TTHSI.
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Kaxaplii CTyIeHT MAODKEH caM IUJIaHMpPOBaTh CBOKO CaMOCTOSITENIBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXKHOCTEM U IMPUOPUTETOB. DTO CTUMYJIHMPYET
BBINOJIHEHUE paboThl, co3/laeT 0ojee CIOKOWHYI0 OOCTaHOBKY, YTO B HTOIe
IIOJIO’KUTEIBHO CKa3bIBACTCS HA YCBOCHUM MaTepHaa.

Ha ocHOBe wH3y4yeHHS pPEKOMEHJIOBAaHHOM JMTEpPaTyphl LEIECO0OpPa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, IIOJIOKEHUH W ONpEIEICHUH,
TpeOyIOMIMX 3alIOMUHAHMS U HEOOXOUMBIX JJIS OCBOCHUS Pa3/IeTOB TUCIUTUINHBI.
Jlns  nmiaogoTBOpHONW paboThl HEMaJOBa)XHOE 3HAYeHHE MMeeT O0O0CTaHOBKa,
opranu3anus pabodero mecta. HykHO 1n00UTBCS, 4YTOOBI MECTO PpabOTHI IO
BO3MOKHOCTH OBLJIO MOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MECTE JENaeT ee OoJee
10A0TBOPHOH. [IpolyKTUBHOCTh pabOTHl 3aBUCUT OT MPABUIIBHOTO YEPEIOBAHUS
TpyZda U oTabixa. [IoaTOMy KakIple yac WM JBa CIeAyeT JesaTh, nepepriB Ha 10-
15 muHyT. BhIXOAHBIE OHU Jy4llle HOCBSITHTh AKTUBHOMY OTJBIXY, 3aHSATHUSAM
CIIOPTOM, IPOTYJIKAaMHU Ha CBEXKEM BO3AyXe U T.J. Jake MepeKtoueHue ¢ OHOTO
BHJIa YMCTBEHHOU pabOThI HA APYTOM MOXKET CITY’KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON u3 (opMm 00yyeHUs u
KOHTPOJISI CaMOCTOSITENIbHOM paboThl. KOHCYIbTUpOBaHUE MPEAIIONAracT 0COObIM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCHCTBHE  MEXKIYy  IpenojaBaTesIeM-
KOHCYJIbTAHTOM U CTYJACHTaMH, HallpaBJI€HHOE Ha pa3pelieHue MnpoodiieM u
BHECEHHE MMO3UTUBHBIX U3BMEHEHHI B I€ATEIbHOCTh CTYIEHTOB.

10.MeToanyeckue peKoOMeHIANNH I IPenoJaBaTesis

B3auMmopericTBue mpernojaBaTens CO CTYACHTAMHA MOXHO pPa3JeiauTh Ha
HECKOJIbKO COCTaBJIIONIMX — JIEKIIMOHHBIE, MPAaKTUYECKHEe W J1abOpaTOpHbIE
3aHATUSL W KOHCyJlbTHpoBaHue. I[lpenonmaBarenb JOKEH MOCIEAOBATEIBHO
BBIYMTATh CTYAEHTaM psii JEKUUA, B XOJI€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHMMAaHHE Ha KIIFOUEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHYECKOro Marepuania, a
TaK)K€ OPraHMW30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
aKTHUBU3MPOBATh MBILUICHUE CTYACHTOB, CTUMYJHPOBAaTh CaMOCTOSATEIBHOE
U3BJICYCHHE MMM HeoOXoauMoil uHpoOpManuu W3 pPa3IMYHBIX HCTOYHUKOB,
CPAaBHUTENbHBIA aHAJIM3 METOJOB pPEUIEHUH, CONOCTABJICHHUE ITOJYYEHHBIX
pe3yNbTaToB, (POPMYIUPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJISI0B HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HauanoM mpenojaBaHus MPENoiaBaTeI0 HEOOXOANMMO:

- U3Y4YUTh PabOYYI0 NPOrpaMMy, LEIH U 3a1a4d JUCIUIUIHHBL

- YETKO MPEICTABIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKH JIOJKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTH COJIEpKAHUE PA3ACIIOB JUCIUTUIHHBIL.

B Xone IeKIMOHHOrO 3aHSTHs MpenojaBaTellb JOJKEH Ha3BaThb TEMY,
yueOHBIE BOIPOCHI, O3HAKOMHUTH CTYACHTOB C TII€PEYHEM OCHOBHOW U
JOTOJIHUTEIBHON JTUTEPATYPHI IO TEME 3aHATHS.
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Bo BcTynuTenbHON 4acTH JeKUUU OOOCHOBATh MECTO W POJIb M3ydaeMou
TEMbl B Y4Y€OHOW NMCUMIUIMHE, PACKpBITh €€ IMpaKkTUYecKoe 3HaueHue. Eciu
YUTAETCS HE TEpBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TeMY C MPEAbIayIei, He
HapylIas JIOTUKH U3JI0KEeHHUS yuyeOHOro marepuana. JIeKIumo clienyeT HauyuHaTh,
TOJBKO YETKO 0003HAYUB €€ XapakTep, TEMY M KPyT T€X BOIPOCOB, KOTOPHIE B €€
X0Jie OyyT paCCMOTPEHBI.

B OCHOBHOW 4YacTH JEKIMU CIEIYET PACKPBHIBATH COJAEPKaHHE Y4YEOHBIX
BOIIPOCOB, AaKIEHTUPOBaTh BHHUMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHUSIX U MPOIECCaX, OCOOCHHOCTAX UX MPOTEKaHMs. PacKpbiBaTh CYIIHOCTh U
coJiepKaHue PA3TMYHBIX TOYEK 3PEHUS] U HAYYHBIX MOAXOJ0B K OOBICHEHHIO TEX
WIM WHBIX SIBIEHUW u TmporeccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3UIMIO MO CIOPHBIM TEOpPETHYECKUM Borpocam. [IpuBoauThH
npuMephl. 3a0aBaTh MO XOAY M3JIOKEHUS JIEKIIMOHHOTO MaTepuaia PUTOPUIECKUE
BOIIPOCHI M CaMOMYy JlaBaTh Ha HHUX OTBET. DJTO CIOCOOCTBYET aKTHUBU3AIMH
MBICTUTEILHON JESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpEca
K MaTepualy JIeKIuu, ee coaepkaHuto. lIpemonaBaTens AOMKEH PYKOBOIUTH
paboTOM  CTYJAEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  MaTepuasa,
MOAYEPKUBATh HEOOXOJAUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX MOJIOKEHUN
M3y4yaeMou TeMbl, 0CO00 BBIJIEIISAS KATETOPUMHBIN anmapar.

B 3akmrouuTenbHOM YacTH JIEKIIMU HEoOXoaumo chopMynupoBaTh 0O0IIHE
BBIBO/JIBI 10 TEME, PACKPBIBAIOIIIUE COJEPKaHUE BCEX BOIIPOCOB, MOCTABJICHHBIX B
nexuuu. OOBABUTH TUIAH OYEPETHOTO0 CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSATHSA,
JaTh KpaTKUE PEKOMEHJAUHUHU 10 TMOJTOTOBKE CTYJACHTOB K CEMUHApy WIHU
nabopaTopHoit pabore. OnpenenuTb MECTO W BpeMsl KOHCYJIBTAIIMHM CTYJICHTaM,
MOXKEJIaBIIUM BBICTYIIUTh HAa CEMHUHape C JOoKJIagaMu u pedepaTamMu 10
aKTyaJbHBIM BOIIPOCAM OOCYKJIa€MOM TEMBI.

[leas mpakTHueckux W JaOOPATOPHBIX 3aHATUNA - 00ECTIEUUTH KOHTPOJb
YCBOGHHMS yueOHOIro Matepualia CTyJeHTaMHU, paclIupeHue U yriyOjJeHue 3HaHUM,
MOJYYEHHBIX UMM Ha JICKIIUSIX M B XOJI€ CaMOCTOsITeNIbHOU paboThl. [loBbliieHne
3O PEKTUBHOCTH TPAKTHUUECKUX 3aHITUN JOCTUTaeTCsl MOCPEICTBOM CO3JaHUs
TBOpYECKOM OOCTAaHOBKHM, pacrojararoiieid CTyJE€HTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIZIOB U CYXJACHUH MO OOCYX)JaeMbIM BOIpPOCaM, >KEJIAHUIO Y
CTYJICHTOB NOpabOTaTh y JOCKHU MPHU PEUICHUU 3aa4.

[Tocne kaxaoro JIEKIMOHHOTO, JIJAOOPATOPHOTO M MPAKTHYECKOTO 3aHATHS
cAenaTh COOTBETCTBYIONIYIO 3allMCh B )KypHajaxX yyeTa MOCEIIaeMOCTH 3aHSITUI
CTYJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYII MPUYUHBI OTCYTCTBHS
CTyIEHTOB Ha 3aHATUAX. [IpoBoaWTh TpynmoBblE W  WHIWBUAYaJbHbBIC
KOHCYJIbTAllMM CTYJIEHTOB IO BOIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOAE HX
MOJATOTOBKY K TEKYIIECH U MPOMEKYTOYHON aTTECTAIMH M0 YIeOHON NUCIUILUINHE,
PEKOMEHIOBATh B MOMOIIb YUCOHBIC U IPYTHE MaTEPHAIIbI, a TAKXKE CIPABOYHYIO
JUTEpaTypy.

DK3aMeH M0 JUCIUIUIMHE TPOBOAUTCS B (opMe MUCBMEHHOTO dK3aMEHa C
MocaeAyIoIeld WHIWBUAYaTbHOW Oecenoil CO CTYJIEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyIMpPOBaHHBIX B 3a4E€THBIX WJIM DK3aMEHAIIMOHHBIX Owierax. B Ouner
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BHOCUTCSI J[Ba TEOPETUYECKUX W OJMH MPAKTHYECKUM BOMPOC M3 Pa3THUHBIX
pa3/iesioB TUCHMILUIMHBI JIJIs1 00Jiee MOJHON MPOBEPKU 3HAHUN CTyAeHTOB. OreHKa
BBICTABJISIETCS TperojiaBaTeleM W OOBsIBIsieTCs Tocie oTBera. lIpemomaBarens
MPUHUMAIONIMNA 3K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a MPaBUILHOCTH
BBICTABJIEHUS OLIEHKH.
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[Tpunoxxenue 1.

CTpykTypa U colep:kanue JucuuNIUHbI «HaneKHOCTh MeXaHHYeCKHX U JJIeKTPOHHBIX CHCTEM» 110 HANIPABJIEHUIO
01.03.02 «IIpukinagnas MaTeMaTHKAa U HHPOPMATHKA)»

(bakaaaBp)
<
=
5 B 6Hol pad
o ubl yueOHON pabOoThI, BKIIOYAS .
= = Y1 P ’ Bupl camocTosTenbHON pabOThI ®dopma
Ne 3 o CaMOCTOSITEIILHYIO padoTy
Paznen S o CTYAECHTOB arrecTalyn
n/m 3 = CTYJCHTOB, U TPYJIOEMKOCTb B Yacax
O 5
S
= [ JL [IIp. | Jla6. [ CPC [ KCP | KP. [ KIL [ PIP | Ped. | K.pab. 5 | 3
YeTBepThIil cCEMECTP
HanexxHocTs MalvH Kak
MoKasarenib X KauectBa. OCHOBHas
TEPMHHOJIOTHS — HAJIGKHOCTb,
00BEKT, 2JIEMEHT, HapabOoTKa.
Cocrosinue 00beKTa — UCIIPABHOE,
HEHCIIpaBHOE, pab0TOCIIOCOOHOE,
OTKa3, ne(eKT.
BoccranaBnuBaemble u
HEBOCCTaHABIIMBAEMbIE OOBHEKTHI
1. ’ 4 1-2 2 4 6 + +

PEMOHTHpPYEMBIE U
HEPEMOHTUpPYEMbIE OOBEKTBHI.
OTKa3bl — 110 MPOUCXOKIEHUIO, 110
M3MEHEHHUIO peXUMa paboThl, 110
nociuencTBusM. Komriekc cBOHCTB,
oOecreunBaroNnX HaIeKHOCTb —
0€30TKa3HOCTb, 10JITOBEYHOCTb,
PEMOHTOIPUTOTHOCTb,
COXPAaHsIEMOCTh
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Ilokazarenu HaaACKHOCTHU

HEBOCCTAHABIINBAEMBIX OOBEKTOB.
[Tokazarenu 6€30TKa3HOCTH,
BEPOSTHOCTH 0€30TKa3HOM paboTHl,
cpenHsis HapaOoTKa /10 OTKa3a,
MHTEHCHUBHOCTb OTKA30B.
CratucTuieckoe U BEpOsITHOCTHOE
onpexaeneHue. [lokazarenu
coxpansiemocTH. [lokazarenu
HAJICKHOCTHU BOCCTAHABIIMBAEMBIX
00bekToB. PacueT mokazareneit
0€30TKa3HOCTH — CPEAHETO THIIA
OTKAa30B JI0 33JJaHHOI HapabOTKH,
napameTpbl TOTOKAa OTKa30B
HapabOTKH, HAPAOOTKH Ha OTKAa3.
IToka3zaTenu AOJTOBEYHOCTH —
pecypc U CpPOK CIYKObI U UX
pasHoBUIHOCTH. Pacuer
MOKa3aTeJIei 10JArOBEYHOCTH.
PeMoHTOTIPUTOMHOCTH U €€
OCHOBHBIE TTOKa3aTenu. Pacuer
coxpansiemoctu. KoMinekcHbie
MOKa3aTeJI HaJIeKHOCTH.
CranpapTsl 1715 pacuera
IOoKa3aTelied HaJle)KHOCTH
Heob6xoauMble mpemnochuTKe 1715t

3-6

12

00BEKTUBHOTO aHANN3a MPUUNH
otkas3os. IlocinenoBareILHOCTD
paboT Mpu yCTaHOBJICHUU TPUYUH
OTKa30B. Y TOUYHEHHBIE
UCCJIEeI0BAHMS IPUUMH OTKA30B.
OCHOBHBIG HpI/I‘-II/IHI)I OTKa30B

pa3INYHbIX YCTPONCTB —

7-8

20




MCXaHUYCCKHX, THAPABIMYCCKUX U
IMHCBMATHYCCKUX, DJICKTPUUCCKUX,
QJICKTPOHHBIX U
QJICKTPOTCXHUYCCKUX
QJICKTPOXUMHYCCKUX

Bunnl ncnelTanuil Ha HAJIEKHOCTD.
OmnpenenurenabHble UCTIBITAHUS.
[Tnans! ucnsiranuii [NUN], [NUT],
[NUr]. KoHTpoJibHBIE HCTIBITAHUS.
Y CKOpPEHHBIE UCTIBITAHMUS.
DKCTepUMEHTAIBHOE OIpeIeIICHHIE
pecypca y310B TpeHus. Hayunoe
[UTAHUPOBAHHE SKCIIEPUMEHTA.
PacueTHo-3kCnIepuMeHTaNbHASA
OLICHKA HaJIe)KHOCTH 110 KPUTEPUIM
paborocrioco6HOCTH. McTiBITaHUS HA
yCTaNoCTh

9-10

Meroas!l pacuera rokasaresneu
HaAC)KHOCTU COEIUHEHUN neTaleu
MAIIIMH: C HATSATOM, CBApHBIX U
PE3bOOBBIX MO PA3IUYHBIM
KputepusM. Meroasl pacuera
MOKa3aTese HaJIeXKHOCTH OIop
KAueHUs U CKOJIbXKeHUs. MeToIbl
pacuera rnokasareseil HaJle)KHOCTH
3yO4aThIX nepeaay Ha
CONPOTUBIIEHUE KOHTAKTHOU U
M3TUOHOM yCTaJOCTH, a TAK)KE B
KOMIUIEKCE; (PPUKITHOHHBIX
nepeaay; pEMEHHBIX Mepe/iay.
Mertonbl pacyeTa nmokazareyen
HaJISKHOCTH MHOTOTIOTOYHBIX
nepenad u BajoB (oceit). Metozmsl

10-14

10

14
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pacdera rmokasareseil HaJIeXKHOCTH
My(}T ¥ cCOeTMHUTETBHBIX
YCTPOWCTB: POJIMKOBBIC OOTOHHBIE
My(}THI (TI0 BEpOSITHOCTH
BKJIFOUCHHS KaK MY(THI B IIEJIOM,
TaK ¥ OTACIbHBIX €€ DJICMEHTOB);
IPEI0XPAHUTEIbHBIC MYPTHI
(ppukLOHHBIC, TPYKUHHO-
IIaPUKOBBIC, C Pa3pyILIAIOIIUMHUCS
JIEMEHTaMH )

OcHOBHBIE METOBI UCTIBITAHUS
MarepuaioB. MeTo bl
HEPa3pyIIAIONIEro KOHTPOJIS
MaTepHualoB, 3arOTOBOK U JCTAJICH.
OnTHKO-BU3yaIbHbIE METOIBI
KOHTPOJIsl. AKYCTUYECKHE METO/IbI
KoHTpoJia. KanuminspHelii meTon
KOHTPOJISL. DJIEKTPUUECKUE METO/IbI
KOHTpOJIsl. MarHUTHBIE METO/IbI
KOHTpOJIsl. TennoBbie METO/IbI
KOHTpoJIsl. PaguanimoHHbIe METO b
KOHTpOJIsL. YIIPOUHEHHE
MOBEPXHOCTHBIM IIJIACTHYECKUM
nepopmuposanueM (I1T1JT).
YIpouyHeHHE XUMHUKO-
TEPMUYECKUMU H
KOMOMHHPOBAHHBIMU CIIOCOOAMHU
00paboTKu. YHpouHeHue
KOHCTPYKLIMOHHBIX CTajel
TEPMOMEXaHUUECKOH 00pabOTKOM.
YnpouyHeHue aeTanei MaluH
HAIUIABKOW. YTIPOYHEHHE
HanbUIEHHEM Ha paboune

15-18

10
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MOBEPXHOCTH JIeTaJIeil MaTepHalioB C
BBICOKMMH JKCILTyaTallMOHHBIMHU
CBOMCTBaMH. Y IPOUYHECHHUE
HaHECCHHEM Ha paboune
MOBEPXHOCTH JIeTajei
AIEKTPOJIUTUYECKUM CTIOCOOOM
MaTepUajoB C BEICOKUMHU
AKCIUTyaTallMOHHBIMH CIIOCOOaMHU.
YnpoyHeHre HaHECEHHEM Ha
pabouue MOBEpXHOCTHU JIeTaleH
XUMHUYECKUM CITIOCOOOM MaTeprajoB
C BBICOKMMH IKCIUTYaTallHOHHBIMH
CBOiicTBaMH. YTIPOUHEHHE
HAHECCHHEM YMAJICBBIX MMOKPBITHI
Ha paboyue MOBEPXHOCTH JIETaNICH.
YpoYHeHHE TOKPBITHEM PaOOIHX
MMOBEPXHOCTEH JeTANICi
ITACTMACCaMU | CIICUATbHBIMU

MaTepruaIaMu
Bcero 3a yeTBepThlii cemecTp 18 | 36 54 2PI'P | IPED
Hroro 18 | 36 54 2PTP | IPED
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Ipunoxenune 2 K
pabodeii mporpamMme
MUMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKY POCCHUIMCKOM ®EJEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue: 01.03.02 ITPUKIIAIHAS MATEMATUKA U THOOPMATHUKA

npo¢mib «MHTEeIeKTyalbHbIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM)

dopma 00yyeHus: ouHas

Kadenpa: Ilunamuka, mpoYHOCTh MAIIUH U COMTPOTUBIICHHE MATEPUATIOB

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTIAHE

Ha}IEQKHOCTI) MEXAHNYECCKUX H IJICKTPOHHBIX CUCTEM

CocraBuTteu:

Crt. npenogasaresn Jlykbsinos M.H.

Mocksa, 2024 ron
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Tabnuua 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

KOMIIETEHIIUN

HHAE | POPMYJUPOBKA | Ilepeuyennb TexHoJiorust dopma Crenenu ypoBHell 0CBOCHUS KOMIIETEHIH

KC KOMIIOHEHTOB (opMupOBaHHUA | OLIECHOYHOI'O

KOMIIEeTeHIIUH cpeacTBa
VK-1 | Cnocoben 3HATh: Jlexuus, K/P Ba3oBblii ypoBeHb

OCYILIECTBIISTh TIOUCK, - MeToibl pacuera Ha | MPAKTUYECKOE PT'P - crioco0eH MPOBOAUTH PACUET HAJEKHOCTH
KPUTUYECKUM aHaIU3 U | HAJEKHOCTb Y3JI0B U | 3aHATHE, ) JleTanei v y3JI0B MallluH, IPe1ynpex1aTh
CUHTE3 UH(pOpMAaIIH, arperaTon nabopatopHas OTKa3bl.
MIPUMEHATh CUCTEMHBIA | MEXaHHYECKHUX pabora, IloBbIlICHHBIH YPOBEHD
MOAXO/ 715l PEILICHUS CHUCTEM. CaMOCTOSITEIIbHAS - CIIOCOOEH MPOBOJIUTH PAacUYeT HAJCKHOCTH
IIOCTaBJICHHBIX 3a/1a4 - OcHOBHbIE BU/IbI pabota JleTaje v y3JI0B MallluH IPUHUMATh MEPBI 110

OTKa30B M METOJbI UX
PeIyTPEKICHUS
YMmerh:

- OneHuBaTh
HaJEKHOCTH (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIIPHUTOTHOCTH
, COXPaHSIEMOCTH )
00BEKTOB, UCXOAS UX
3a/IaHHBIX HarPy30K U
YCIOBUU
SKCIUTyaTaIl1H;

- OnpenensiTh OTKa3bl
U TIPUMEHSATH METOIBI
UX MPETYIPEIKICHIS
BJIA/IETh:

- HaBpikamMu
bopmynupoBaHUs
33714 Mpu
MIPOU3BO/ICTRBE,
MOJICPHH3AITUH

€C IMOBBIIICHUIO, IPEAYIIPCIKAATE OTKA3BI.




OKCILTyaTaluu HOBOM
TCXHUKHU U €€

WCIIBITAHUH,
MIOCTPOCHUSA
aJIropuT™Ma ux
peLeHus
[1K-2 | CnocobeHn BecTu 3HATh: Jlexuus, K/P Ba3oBblii ypoBeHb
rpoiiecc pa3paboTKu - Kpurepuun oueHku [IPAaKTUYECKOE PI'P - CITOCOOEH MPOTHO3UPOBATH HANEKHOCTD
aBTOTPAHCIIOPTHBIX HAJIe)KHOCTH 3aHATHE, C) MEXaHUYECKUX CUCTEM
CPEACTB U UX MEXaHUYECKHUX naboparopHas I[HoBbIlIEHHBIH YPOBEHD
KOMIIOHEHTOB CUCTEM; pabora, - CIIOCOOEH MPOTHO3UPOBATH HAAEKHOCTD
- Yenosus CaMOCTOATENIbHAs MEXaHUYECKUX CUCTEM U IIPUHUMATh MEPHI 110
TEXHUYECKOU pabora €€ IIOBBILICHUIO

OKCIUTyaTaI|H, BH]IBI
OTKa30B
MPOEKTUPYEMBIX
00BEKTOB

yMeThb:

- [Iporao3upoBarhb
HAIEKHOCTh 00BbEKTa
Ha CTaIuu
MIPOSKTUPOBAHUS
BJIA/IETh:

- HaBbIKamMu OIIEHKH B
MPOTHO3UPOBAHUS
HaJEKHOCTH
MeXaHUIECKUX
CHCTEM




[Ipunoxenue 2
K paboueii nporpamme

Hepeqem, OICHOYHBIX CPEACTB IO TUCIHUIIINHE «HagexkHOCTh MeXaHNYeCKHUX U

JICEKTPOHHBIX CUCTEM»

HaumenoBanue
[TpeacraBieHne OIEHOYHOTO
Ne OC OLCHOYHOIO  KpaTkas XapaKTEPHCTHKA OI[CHOYHOTO CPEICTBA cpenctea B POC
cpeacTBa
[IpoayKT CaMOCTOATEIBHOM PabOThI CTYICHTA,
MPECTABIISIOMNN COO0M KpaTKOe U3TI0KEHHE
B MIMCHMEHHOM BH/IC MTOJYYECHHBIX
1 Pedepar pE3YIHTATOB TEOPETHIECKOTO AHATH3A Temt pedepaton
(P) OIPE/ICICHHON HAYYHOM TEMBI, I/Ie aBTOP
[PACKPBIBACT CYTh HCCIICTyEeMOU POOIIEMBI,
[PUBOJIUT PA3IMYHbIC TIOAXO/IbI U JaET UM
COOCTBEHHYIO OLICHKY.
PacueTio- CpeacTBO TMPOBEPKH YMEHHH TMPUMEHSTH
0Ty YCHHBIC 3HAHUS o 3apaHee [pumep 3amanust 1ist
2 P aq)pg{ecxaﬂ OIpeIeICHHONW METOIUKE ISl PELICHUS 3a1a4 BBITTOJTHEHUS PacyeTHO-
p(?)FOPT)a VUTH 33/IaHUI 110 MOJYJTIO MJIM TUCIUIUINHE B rpaduueckoit paboTsI
[1CJIOM.
CpeacTBO  TPOBEACHUS  HMPOMEKYTOUHOM
ATTeCTAllMM [0 PE3yJAbTAaTaM  BBITOJHECHHUSI
BCCX BHIOB y4eOHOW pabOThl B TCUCHHUHU ITpumepsl
3 9K;aMeH ceMectpa  C  MPOCTAaBJICHHEM  OLEHKH 9K3aMEHAI[MOHHBIX
(9x3) COTITHYHOY, «XOPOIIO», OusIeToB
«yIOBJIETBOPUTEIILHOY WITH «He
YIOBJIETBOPHTEILHOY
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IIpumep 3K3aMeHANMOHHBIX ONJIETOB

[Tpunoxxenue 3

no kypcy «Hae:kHOCTh MeXaHN4YeCKHX U JIEKTPOHHBIX CHCTEM»

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIUU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O

OBPA30BAHUA

«MOCKOBCKHM MOJUTEXHUYECKUI YHUBEPCUTET»
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Hanpasnenune 01.03.02 [Ipuxnagaas maremMaTnka 1 HHQOpMaTHKA
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3K3AMEHAIIMOHHBIN BUJIET Ne 4.

1. OTKa3sl — 10 IMMPOUCXOKACHHUIO, IO UBMCHCHHIO PCIKUMaA pa6OTI)I, 110 IMOCJICACTBUAM.

2. WcniplTaHus Ha yCTAIOCTb.
3. 3agaua.

VTBepiKIeHO Ha 3acefaHuu Kadeapsl « _ » 2023 1., mpotokon Ne .

3as. kadenpoit /A.A.CxBOpLOB/

IlepedyeHb BOIPOCOB K 3K3aMEHY

Bonpocsl Kk 3xk3ameny

Koa komnerenunuu

HagexxHocts MamnH Kak mnokaszarenh w#x kadectBa. OcHoBHasg | YK-1, ITK-2
TEPMUHOJIOTHUS — HAJIGKHOCTh, OOBEKT, IJIEMEHT, HapabOTKa.

CoctosiHue 00BEKTa — HCIpaBHOE, HEUCIpaBHOE, pabotocnocobHoe, | YK-1, ITK-2
OTKa3, Ne(eKT.

BoccranaBnuBaembie u HEBOCCTAaHABIIMBAEMbIE 00wekThl, | YK-1, ITK-2
PEMOHTUPYEMBIE U HEPEMOHTUPYEMBbIE OOBEKTHI

OTKa3bl — MO MPOUCXOXKACHHIO, IO U3MEHEHHUI0 pexuma padotsl, mo | YK-1, ITK-2
MOCJICJICTBUSIM

[TokazaTenu HaAEKHOCTH HEBOCCTAaHABIIMBAEMBIX OOHEKTOB YK-1, IIK-2
[Tokazarenn ©€30TKa3HOCTH, BEPOATHOCTH Oe30Tka3HOW paboThl, | YK-1, [TK-2
cpenHsisi HapaOOTKa IO 0TKa3a, THTEHCUBHOCTh OTKA30B

CTaTuCTUYECKOE M BEPOSITHOCTHOE ONPEIEIICHNE YK-1, I[IK-2
[Tokazarenu HaACKHOCTH BOCCTAHABINBAEMBIX OOBEKTOB YK-1, I1K-2
Pacuer mokaszateneii 0e30TKa3HOCTH — cpenHero tuma orka3oB A0 | YK-1, [TK-2
3aJlaHHOM HapabOTKM, TMapaMeTphl IOTOKAa OTKa30B HapabOTKH,

HapaOOTKHU Ha OTKa3

[TokazaTenu JOATOBEYHOCTH — pecypc W Cpok ciayx0sl u ux | YK-1, IIK-2
Pa3HOBUIHOCTHU

Pacuer noxka3zareneii 10JAroBEYHOCTU YK-1, [1K-2
PeMOHTONPUTOAHOCTH M €€ OCHOBHBIE ITOKA3ATENHN YK-1, I[IK-2
Pacuer coxpansemoctu. KommiiekcHble oka3aTenn HaJIe)KHOCTH YK-1, IIK-2
HeoOxomumbie mpennocbuiku uisi oObeKTHBHOrO aHanm3a npuuuH | YK-1, ITK-2
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OTKa30B

ITocnenoBarenbHOCTh PAOOT MPHU YCTAHOBICHUH MPUYHH OTKA30B YK-1, IIK-2
OcHOBHBIE IPUYMHBI OTKA30B PA3JINYHBIX YCTPONCTB — MexaHndeckux, | YK-1, ITK-2
TUIPaBIMYECKUX U THEBMAaTUYECKUX, HIEKTPUUECKUX, dJICKTPOHHBIX U
IEKTPOTEXHUYECKUX; ANEKTPOXUMUYECKUX

Buabl ncnblTaHNH Ha HaAEKHOCTH YK-1, IIK-2
OnpenenurenbHble HCIBITAHUS YK-1, IIK-2
ITnanst ucobitanuii [NUN], [NUT], [NUr] YK-1, [IK-2
Y CKOpEHHBIE UCIIBITAHUS YK-1, IIK-2
KoHTpoJIbHBIE UCTIBITAHUS YK-1, IIK-2
DKCIEPUMEHTAIIBHOE ONPENIEIIEHUE PECYpCa y3JI0B TPEHUS YK-1, II1K-2
Hay4noe nnanupoBaHue 3KCriepuMeHTa YK-1, IIK-2
PacyeTHO-3KCIEpUMEHTaNbHAsA OLEHKAa HaaexxHocth o kpurepusam | YK-1, ITK-2
paboTocrnocoOHOCTH

VcnbiTanus Ha yCTaloCTh YK-1, II1K-2
Metoapl pacdera nokaszaTeslell HaaeKHOCTH coenuHeHuil neraneit | YK-1, ITK-2
MaIllMH: C HATSIOM, CBAPHBIX M PE3bOOBBIX 110 PA3IMYHBIM KPUTEPUSIM

Meroasl pacuera mokazarened HaAeKHOCTH omnop kadeHus U | YK-1, IIK-2
CKOJIbJKEHUS

MeTtoasl pacuera Iokaszareneil HaaexHocTu 3yOuareix nepemad Ha | YK-1, ITK-2
COIPOTHBIIEHUE KOHTAKTHON M M3rHOHON yCTAJIOCTH

Metoapl pacdera nokasaTesieil HaJeKHOCTH MHOronotounsix nepenad | YK-1, ITK-2
1 BaJIOB (OCEH)

Mertoabl pacdera nokasaTeneil HaiexKHOCTH MyQT U coequHuTenbHbIX | YK-1, TTK-2
YCTPOWCTB

Meroabl Hepa3pylIalIIEro KOHTPOJIS MaTepuayioB, 3arotoBok u | YK-1, IK-2
AeTanen

OnTHKO-BU3yaJIbHBIE METOIbI KOHTPOJIS YK-1, I[IK-2
AKyCTHYECKHE METOJIBI KOHTPOJIS YK-1, IIK-2
KanwuiapHelii MeTo KOHTPOJIs YK-1, IIK-2
DNEKTPUYECKHE METOIbI KOHTPOJIS YK-1, I[IK-2
MarsHuTHbIe METOIbI KOHTPOJISI YK-1, IIK-2
TennoBsle METOABI KOHTPOJIS YK-1, I[IK-2
PajmanioHHbBIE METOIBI KOHTPOJIS YK-1, IIK-2
VYnpouHeHHe TOBEPXHOCTHBIM IUIacTuyeckuM jepopmupoBanueM | YK-1, ITK-2
(I

YrOpouHeHHEe ~ XUMHUKO-TEpMHUYEeCKMMH U KoMmOuHHpoBaHHbIMU | YK-1, TTK-2
crnocobamu 00paboOTKH

YopoyHeHHe  KOHCTPYKLMOHHBIX  crajedl  tepmomexanuueckoi | YK-1, ITK-2
00paboTKOI

YpouHeHue eraneil MallliH HalIaBKON YK-1, IIK-2
VYnpouHeHue HambuleHMEM Ha paOoume mnoBepxHoctH aeranedt | YK-1, ITK-2
MaTEpUaJIOB C BHICOKMMHM KCILTyaTalllOHHBIMU CBOMCTBAMMU

VYnpouHeHne HaHeceHHeM Ha paboumne moBepxHocTH aeraned | YK-1, ITK-2
ANEKTPOJIUTUYECKUM  CIOCOOOM ~ MaTepuaioB  C  BBICOKUMHU
HKCILTYaTAalMOHHBIMU CIIOCOOAMU

VYopouHnenne HaHeceHHeM Ha paboune mnoBepxHocTH getaneit | YK-1, [TK-2
XUMHYECKUM croco6omM MaTEepUaJIOB c BBICOKMMH
AKCILTyaTalMOHHBIMU CBOWCTBAMU

VYrnpouHeHHEe HaHECEHHWEM »HMaJeBbIX TMOKphITHH Ha paboune | YK-1, ITK-2
MOBEPXHOCTHU JIETAJICH

YopouHneHue  mokpeiTheM — pabouux — mosepxHocTedl  geraneit | YK-1, ITK-2

I1aCTMacCaMi M CIiICUaJIbHBIMU MaTCpuajiaMu
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Ipumep 3K3aMeHANMOHHBIX 3a/1a4
(YK-1, [IK-2)

Jns  3amaHHOM  CXEMBl  OIPEACIIUTH
BEPOSITHOCTh O€30TKa3HOW pabOThl BCEH
cucteMbl. [lpunste pl=0,92; p2=0,95;
p3=0,93; p4=0,9; m1=2; m2=1/2; m3=2/3.

Coenunenue  3yOuaTtoro  Kojeca  CO
CIUTOIIHBIM BasIoM auamerpoMm d = 48 mm
COOTBETCTBYET ocajake H8/x8.
CoenuHeHrne Harpy>K€HO BpalaOIIUM
MoMeHTOM T, 3amaHHBIM cClly4ailHOM
HOPMAJIbHO PaCHpENEICHHON BEIWYUHOU
co cpenuum 3HadeHuem = 1050 H m u
kodpdunuentom Bapuanumun v = 0,12.
OnpenenuTh BEPOSATHOCTh OE30TKA3HOU
paboOTBl  COCOMHEHHUS IO  KPHUTEPHIO
MPOYHOCTH CIEIUICHUS, €CIIM H3BECTHO,
9TO JUaMETpP CTYIUIBI 3y04aToro Kolieca

D = 85 MM, jgIMHa HOCaJOYHOH
noBepxHoctu | = 60 MM, BbICOTa
MHUKPOHEPOBHOCTEH [MOCAIOYHBIX

noBepxHocteir Rzl = 4 mxMm, Rz2 = 6
MKM, MOJYJIb YIOPYrOCTH Marepuana
(cramp) nperamert E = 2,1x105 MIla,
cpeaHee 3HaueHMe U Kod(hduuueHt
BAapHALH KO3 pumeHTa TpEeHUs
cOoOTBeTCTBeHHO paBHBl = 0,12, u uf =
0,1, xosdbdumment K, yuuThBaromumn
YMEHBILIEHUE CO BpeMEeHeM JaBiieHus, K =
1,5.

Cucrema COCTOMT U3 JABYX YCTpPOWCTB. BeposiTHOCTH 0€30TKa3HOW padOThl KaXKIOro Wu3
ycrpoiictB B TeueHue 100 yacos pasHel pl = 0,95; p2 = 0,97. CnpaBeyinB 3KCIIOHEHIIMATIbHBIN
3aKOH HaJie)KHOCTH. HeoOxomuMo HallTH cpeHIo0 HapabOTKy 0 MEPBOr0 O0TKA3a CUCTEMBI.
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IIpumep 3aganus 11 BHINOJHEHHUS PACYeTHO-TPaduUeCcKoil padoThI 1O
aucuuiuinie «HaxeskHocTh MeXaHHYeCKUX U 3JIEKTPOHHBIX CHCTEM VIS

onenkn kommerennuii (YK-1, IIK-2)

Ilnanbl onpeaeJMTebHBIX HCIIBITAHUI

Jns nnana [NUT] onpenenuth Takyio NpoAoJKATEIbHOCTh HAOMOACHUN T
3a 20 oObeKTaMu, 4TOOBI C OJHOCTOPOHHEHN JOBEPUTEIBHOU BEPOSTHOCTHIO P <
0,95 oTHOCcHUTEnbHAs omuOKa 0 B ONpeNeIeHUU CpeiHeil HapaOOTKU JI0 OTKa3a He
npeseimana 0,1. HapaboTtka 1m0 o0TKa3a pacnpeneneHa HOPMajdbHO C
korddunrieHToM Bapuanuu v = 0,2; IPEeANOIOKUTETLHO CPEAHsS HapaboTKa 10
otkasza t,, = 500 u.

I[OHOJIHHTGJILHI)IG HCXOAHBIC JaHHBIC B3sTH U3 T3.6J'II/IHI>I.

OGnem nabmoaenui niua wiaua [N U T)
NPH HOPMAJILHOM PacHpeeTeHHu

N nna nnaua [N U T| opu HopmansHoM pacnpenenes

&=0,05 6=0,1 6=0,15 6=02
k v
B p p B
0,90 | 0,95| 0,99 (0,90 | 0,95 | 0,99 | 0,90 | 0,95 | 0,99 | 0,90 | 0,95 | 0,99
o1 — | —| - |- - - | == == | = | —
o6/02| — | —| —| —|— | — |100] — | — |B0OD|800| —
0,3 1000 — | — | 315|500 | 1000|125 250|500 | 80 | 125|500
01| — | — | — (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 | 400800 | 65 |100| 200 | 32 | 50 |100| 15 | 25 | 50

0,1| 65 (100/200{ 15|25 | &0 | — |10 |20 | — | — | 13
09/0,2| 8 (125|250 20 | 32| 65 | — |15 |32 | — | — | 20
0,3 | 150 250500 40 | 65 | 125 | 15 | 25 | 50 | — | 13 | 32

I/ICXOI[HBIC JAaHHBIC OJI1 3adaHUs BBI6I/IpaIOTC$I HUCXOO N3 MHAWBUAYAJIBHOTO

BapuaHTa
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IIpumepHbie TeMbl pedepaToB s onenkn kommnerenuuii (YK-1, IIK-2)

OnTUKO-BU3YaIIbHBIE METOIbI KOHTPOJIS
AKYCTUYECKHE METOJIbI KOHTPOJIS
Kanunnsipaslii MeTO KOHTPOJIS
DneKTpudYecKrue MEeTOAbl KOHTPOJIS
MarnutHble METOJIbI KOHTPOJISI
TernnoBbie METOABI KOHTPOJIS

PagnannoHHbIe METOBI KOHTPOJIA

O No gk wbdE

YrpouHeHre MOBEPXHOCTHBIM mutacTudeckum nedopmupoBanne (I111]])

©0

VYpoyHeHrne XUMHUKO-TEPMUICCKUMHU U KOMOUMHUPOBAHHBIMU CITIOCOOaMU
00paboTKH

10. YopouyHeHre KOHCTPYKIIMOHHBIX CTaJliel TEPMOMEXaHUYECKOH 00paboTKOM

11. YopouHenue neraneil MalluH HAIJIABKOM

12. YnpouyHeHHe HallbUIEHHEM Ha pabodre MOBEPXHOCTH JeTalleil MaTepHaoB C
BBICOKMMH JKCIUTyaTaI[AOHHBIMUA CBOWCTBAMH

13. YnpouHeHne HaHECEHHEM Ha paboyre MOBEPXHOCTH AeTallen
ANEKTPOTUTUUECKUM CITOCOOOM MATEPHAJIOB C BHICOKUMH IKCILTyaTallMOHHBIMU
crioco0amu

14. YnpouyHeHne HaHECEHUEM Ha paboure MOBEPXHOCTH JeTalleld XUMUYECKUM
CIIOCOOOM MaTEPHUATIOB C BRICOKMMH IKCILTyaTalIHOHHBIMU CBOMCTBAMU

15. YcKkopeHHbIE UCTIBITAHUS

16. KoHTpOIbHBIC HUCTIBITAHUS

17. DxkciepuMeHTaNbHOE OTPECIICHUE PEcypca y30B TPEHUS

18. OTKa3bpl — MO MPOUCXOKICHHIO, TT0 U3MEHEHUIO peKrMa PabOThI, O
MOCJIE/ICTBUSIM

19. Tlokazarenu HaAC)KHOCTH HEBOCCTAHABIIMBAEMBIX O0OBEKTOB

20. TTokazarenu HaJEKHOCTH BOCCTAHABIIMBAEMBIX O0OBEKTOB

21. TTokazaTenu JOJTOBEYHOCTH — PECYPC U CPOK CITYKOBI M X PA3HOBHIHOCTH

22. Pacuet nokazaresnei J0ArOBEeUHOCTH

23. PeMOHTONIPHUTOAHOCTH M €€ OCHOBHBIC TTOKa3aTEIN

24. Pacuet coxpansiemoctr. KoMriekcHbIe MoKa3aTen HaJeKHOCTH

25. OnpenenuTenbHbIC UCIIBITAHUS
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