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IMacopTt (pOHIOB OLIEHOYHBIX CPEACTB
1. Od1acTh NpUMeHeHust
®ona oneHouHbix cpeactB (OPOC) nmpeaHazHayueH A MPOBEPKU PE3YIHTATOB OCBOCHHS



TUCIUIUIMHBL  «MaTtepuanoBeieHue», BXOSIMIEW B COCTaB NPOrPaMMbI  TOJATOTOBKHU
CIIEIUAJIUCTOB CpeIHero 3BeHa 1o crenuanbHocTH 15.02.10MexaTtpoHnka W MOOWJIBHAsS
pobororexuuka (mo  oTpacisaM) (yKpymHeHHas rpymnma — crneuuanbHocted  15.00.00
Mammunoctpoenue). Pabora o0yJaromuxcst BO B3aMMOICHCTBUH C MpeToaBaTeseM - 52 Jaca, Ha
CaMOCTOSITENIbHYIO padoTy - 12 yacoB, KOHCYJIbTAIlMM — 2 Yaca, 3K3aMeH — 6 4acoB.

2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CHMILINHBI

®OC mnO03BOJISIET OLEHUTHh CIEAYIONIME PE3yJbTaTbl OCBOCHHUS JUCIUIUIMHBI B
cootBercTBUU ¢ PI'OC cnerumanpHocTH 15.02.10 MexaTpoHuka U MoOUIbHAs POOOTOTEXHUKA
(mo otpacnsam) (yKpynmHeHHas rpynna cnennainbHoctedd 15.00.00 MammHocTpoenue) u padboueit
MPOTrpaMMOi AUCHUIUIMHBI «MaTepruaioBeIcHUuEe»:

YMEHHUsI:

NPUMEHITh TEXHOJOTMH OEpeXJIMBOrO MPOM3BOJACTBA TNpU  OpraHU3aluud |
BBITIOJTHEHUH PabOT MO MOHTaXYy U HAJIaJIKe MEXaTPOHHBIX CUCTEM;

YUTATh TEXHUUYECKYIO JOKYMEHTAIINIO Ha MPOU3BOJICTBO MOHTAXa;

YUTAaTh MNPHUHIMIIAAIBHBIE CTPYKTYpHBIE CXEMBI, CXEMbl aBTOMATH3AIMH, CXEMBbI
COEIMHEHNH 1 MOIKIIIOYEHUH;

TOTOBUTH HHCTPYMEHT U 000PYI0BaHHE K MOHTAXY;

OCYILIECTBISATH MPEIMOHTAXHYIO POBEPKY AJIEMEHTHOM 0a3bl MEXaTPOHHBIX CHCTEM;

OCYIIECTBIISTh MOHT@)XHBIE  PAaOOTBHI  TUIAPABIUYECCKUX, MTHEBMAaTUYECKUX,
INEKTPUYECKUX CUCTEM U CUCTEM YIIPaBJICHHUS;

KOHTPOJIHPOBATH KAYECTBO MPOBEACHHUS MOHTAXKHBIX PA0OT MEXaTPOHHBIX CHCTEM.

MIPOU3BOJIUTH MMYCKO-HANAA0YHbIE paOOTHI MEXaTPOHHBIX CHUCTEM;

BBITIONTHSATH Pa0OTHI 110 UCTIHITAHUIO MEXaTPOHHBIX CUCTEM IOCIIe HAIAKA U MOHTaXa.

obOecrieunBath 0€30MacHOCTh PabOT MPHU PEMOHTE, TEXHUYECKOM OOCTY>KHBAHUH,
KOHTPOJIC U UCTIBITAHUSIX 000PYAOBaHUS MEXAaTPOHHBIX CUCTEM;

NPUMEHITh TEXHOJOTMH OEpexSIMBOrO MPOM3BOJCTBA TMpU  OpraHU3aluud |
BBITIOJTHEHUH PA0OT MO PEMOHTY, TEXHHUYECKOMY OOCTYKHUBAHUIO, KOHTPOJIO M HCIBITAHUSIM
MEXaTPOHHBIX CUCTEM;

OCYIIECTBISTh BBIOOP IKCILUTYaTAIIHOHHO-CMA309YHBIX MAaTEPHAIIOB MPU OOCITYKUBAHUH
000pyI0BaHNS;

OCYIIECTBISATh TEXHUYECKUH KOHTPOIIb KAUECTBA TEXHUIECKOTO 00CTYKUBAHUS;

3aMONHATh ~ MapUIPYTHO-TEXHOJOTMYECKYI0  JOKYMEHTAallMI0 Ha  OOCIy)XHBaHUE
OTpaciIeBOro 000OpyA0BaHUS MEXAaTPOHHBIX CUCTEM.

MPUMEHSTh TEXHOJIOTHYECKHE MTPOLIECChl BOCCTAHOBIICHUS JI€TaleiH;

MPOM3BOJIUTL  Pa30OpPKy W COOpPKY  THIPABIMYECKUX,  ITHEBMATHYECKHUX,
3JIEKTPOMEXAHUYECKUX YCTPOUCTB MEXATPOHHBIX CUCTEM.
3HAHMSA:

MpaBWJIa TEXHUKU OE30MaCHOCTU NMPHU MPOBEJCHUH MOHTAXHBIX M ITYCKO-Halad0YHBIX
paboT M HCTIBITAHUI MEXaTPOHHBIX CUCTEM;

KOHUEMIUIO OepeXIIMBOTO MPON3BOCTBA;

MepevyeHb TEXHUYECKOW JIOKYMEHTAllUM Ha TMPOU3BOJCTBO MOHTaXa MEXaTPOHHBIX
CHUCTEM;

HOpPMAaTUBHBIE TPEOOBAHUS IO MMPOBEICHUIO MOHTAXXHBIX PA0OT MEXaTPOHHBIX CUCTEM;

MOPSAIOK TOJTOTOBKU 000OPYIOBAHUSI K MOHTAKY MEXaTPOHHBIX CUCTEM;

TEXHOJIOTUIO MOHTa)Ka 000PYIOBaHMS MEXAaTPOHHBIX CHUCTEM;

MPUHLMI pabOThl U HA3HAUYEHUE YCTPOUCTB MEXaTPOHHBIX CUCTEM;

TEOPETUYECKHE OCHOBHI M TPHUHIMUIIBI TIOCTPOCHUS, CTPYKTYPY M PEKUMBI PaOOTHI
MEXaTPOHHBIXCUCTEM;

MpaBUiia HKCILTyaTallii KOMIIOHEHTOB MEXATPOHHBIX CUCTEM.

MOCJIEI0BATEIBHOCT MyCKO-HANAI0OUHBIX Pa0OT MEXaTPOHHBIX CUCTEM;

TEXHOJIOTUIO TIPOBEICHUSI ITYyCKO-HANA0YHBIX pa0OT MEXaTPOHHBIX CUCTEM;

HOpMaTUBHbIE TPEOOBAaHUS IO MOHTAXY, HAIAJIKE U PEMOHTY MEXaTPOHHBIX CUCTEM;



TEXHOJIOTUM aHanu3a (QYHKIMOHUPOBAHUS JaTYMKOB  (U3UYECKUX  BEIIMYMH,
JUCKPETHBIX W aHAJIOTOBBIX CUTHAJIOB;

MpaBUjIa TEXHUKU O€30MaCHOCTH MPU OTJIAJKE MPOrpaMM YIpaBJIeHUS MEXaTPOHHBIMHU
CHCTEMaMH.

NpaBUjIa TEXHUKU OE30MACHOCTH IPH MPOBEACHUHU PAaOOT 1O PEMOHTY, TEXHHUECKOMY
00CITYKMBaHUIO, KOHTPOJTIO U UCIIBITAHUSAM MEXAaTPOHHBIX CUCTEM;

KOHIIEMIINIO OEpEXITNBOTO MPOU3BOCTBA,

KJIacCCU(PMKAIMIO ¥ BUBI OTKa30B 000PYAOBaHUS;

QJIITOPUTMBI TTOMCKA HEUCIIPABHOCTEH;

MOHATHE, 1IEJTb U BUIBI TCXHHYECKOTO 00CITY)KHUBAHHS;

TEXHOJIOTUYECKYIO TIIOCJIEIOBATEIbHOCTh pPa300pKH, pEeMOHTa W COOPKH Y3JIOB U
MEXaHH3MOB MEXaTPOHHBIX CHCTEM.

TEXHOJOTHUYCCKHUC HpOI_IGCCBI peMOHTa 1 BOCCTAHOBJICHUA ,Z[eTaHeﬁ nu OGOpy,Z[OBaHI/IH
MEXaTPOHHBIX CHCTEM;

TEXHOJIOTUYECKYIO TIOCJIEIOBATEILHOCTh pPa300pKH, pEeMOHTa W COOPKH Y3JIOB U
MEXaHH3MOB MEXaTPOHHBIX CHCTEM.

BelenepedncienHble  yMeHHUs, 3HAHUS ~HampaBlieHbl Ha (opMupoBaHue Yy
00yJaromuxcst CIeayonX NpopeccHOHAIbLHBIX KOMIIeTeH HIi:

- TIK 1.1. BpINOJHATP MOHTaX KOMIIOHEHTOB M MOJYJEH MEXaTPOHHBIX CHUCTEM B
COOTBETCTBUU C TEXHHUYECKON JOKYMEHTaUEH

- [IK 1.4. BemonHsATs pabOTHl 10 HAJIAJKE KOMIIOHEHTOB U MOAYJIEH MeXaTpOHHBIX
CHCTEM B COOTBETCTBUHU C TEXHUYECKOW IOKYMEHTAIUEH

- IIK 2.1. OcymiecTBiasTh TEXHHYECKOE OOCTY)KMBAaHHWE KOMIIOHEHTOB M MOJYJeH
MEXaTPOHHBIX CUCTEM B COOTBETCTBUU C TEXHUUYECKON JOKyMEHTaIMen

- [IK 2.3. IIpou3BoAUTh 3aMEHY M PEMOHT KOMIIOHEHTOB M MOJYJIEH MeXaTpOHHBIX
CHCTEM B COOTBETCTBUHU C TEXHUYECKON JOKYMEHTAIUEH.

3 ®opMbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB OCBOCHUS AUCHUILINHBI

KoHTpo:b 1 o1ieHKa pe3ynbTaToB OCBOCHHS — 3TO BBISIBICHHUE, H3MEPEHUE U OILICHUBAHHE
3HaHUH, YMEHUH U (HOPMHUPYIOMUXCA OOUIMX U MPOPECCHOHATBHBIX KOMIIETEHIIMH B pamMKax
OCBOEHUS AUCLUILTUHBL

B coorBerctBHM ¢ yueOHBIM IUIaHOM crnenuanbHocTH 15.02.10 MexarpoHuka u
MOOWMIIbHAsT poOoTOTEXHHMKA (MO oTpacisiMm) (YKpymHEeHHas rpymma crennanbHocted 15.00.00
MamuHocTpoeHHe), paboueit IIporpaMMon JUCLIUIUIUHBI «MarepuanoBeneHue»
pelycMaTpUBAETCs TEKYUIUN U MPOMEKYTOUHBIH KOHTPOJIb PE3YJIbTaTOB OCBOCHHS.

3.1 ®opMBbI TeKylLIero KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH TPENICTABIIACT COO0M MPOBEPKY YCBOCHHUS yueOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Tekymuii KOHTPOJIb PE3yJlbTATOB OCBOCHMS JUCIHUIUIMHBI B COOTBETCTBHH C padodeit
IpOrpaMMOMl M  KaJEHJApPHO-TEMATUYECKUM IUJJAHOM IPOUCXOJUT TPU  HCIOJIb30BAHUU
CIIEYIONMNX 00s3aTeNbHBIX (HOPM KOHTPOJIS:

- BBITMIOJIHEHUE U 3alIUTa MPAKTUYECKUX padoT,

- IPOBEPKA BHITIOJHEHUSI CAMOCTOSTEIbHOM pabOThI CTYIEHTOB,

- IPOBEpPKa BBIMOIHEHUSI KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSTUN JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHNE
(OpMBI TEKYIIEro KOHTPOJISI — YCTHBIM OMpOC, pelIeHne 3a/1a4.

BoinosiHeHHe W 3a1MTA MpakTHYeckuX pador. [IpakTudeckne paboThl MPOBOAATCS C
LENbI0 YCBOEHUS U  3aKpeIyIeHUs NPAKTHUYECKUX yMEHHH U 3HAHWM, OBJIaJeHus
npodeccuoHanbHBIMU KOMIETEHIUAMU. B X01e mpakTruueckoi paboThl CTyAEHTHI IPUOOPETAIOT
YMEHUS, TperyCMOTpeHHbIe pabodell NporpaMMoil AMCUMIUIMHBIL, YYaTcs HCIIOJIb30BaTh
dbopMynbl, U TPUMEHATh pa3IUYHbIE METOJUKHM pacuera, AaHaJu3UpOBaTh IOJTYYCHHbIE



pe3yNIbTaThl U JEN1aTh BBIBOJIbI, ONMPAsCh HA TEOPETUUYECKUE 3HAHUS.

CnucoK MpaKTHYECKUX M JTA0OPATOPHBIX padoT:
[IpakTuueckas padora Ne 1. Onpeznenenue TBEPJOCTH MaTepuaa
[IpakTrueckas padota Ne 2. M3ydeHne cTpOCHHS CIIMTKA
[IpaxTuueckas padora Ne 3. OnpeneneHne arperaTHBIX COCTOSIHUN MaTepUaioB, HAIPSKEHHBIX
COCTOSIHMH, TEXHOJIOTHYECKUX U 3KCIUTYaTallHOHHBIX CBOWCTB
[IpakTuueckas padora Ne 4. M3yueHue auarpamm COCTOSTHUS
[TpakTrueckas padota Ne 5. Penenue 3a1a4 ¢ UCMOIB30BAHUEM THArpaMM COCTOSTHHS
[IpakTuueckas padora Ne 6. M3yueHne CUCTEMBI Kelle30-LIEMEHTUT
[TpakTuueckas padota Ne 7. Pemenue 3aa4 B CHCTEME JKeI€30-1[EMEHTUT
[IpakTuueckas padora Ne 8. OnpeneneHue u peleHue 3a/1a4 ¢ IPUMEHEHUEM MTPaBHUiIa OTPE3KOB
[IpakTrueckas padota Ne 9. M3ydenune nporecca 3aKaiky U OTIyCKa yrIepOIUCTON CTaln
[IpaxTuueckas padora Ne 10. I3ydeHue cTpyKTypbl U CBOWCTB CTajlel IOCIIE TEPMUYECKOM 1
XHUMHUKO-TEPMUYECKON 00pabOTKH
[IpakTuueckas padora Ne 11. M3yuenne MapkupoBKU U 0003HAYEHUS CTaJel U YyTyHOB
[TpakTrueckas padota Ne 12. 3yueHnue CTpyKTyphl M CBOMCTB JISTUPOBAHHBIX CTaJCH
[Ipaktuueckas padora Ne 13. OnpeneneHue NpuUUHbBI BOSHUKHOBEHHS eeKTa JeTaIu
[IpakTuueckas padota Ne 14 M3ydeHne CTpyKTyphl M CBOMCTB JIETKHX CIJIABOB
[IpaxTuueckas padora Ne 15. M3yuenue ocoGeHHOCTEH 00pabOTKH IIBETHBIX METAJUIOB
[Ipaktrueckas padota Ne 16. 3yuenue BIUsHHS TEMIIEpaTyphl Ha CBOMCTBA IJIACTMACC
[IpaxTuueckas padora Ne 17. MI3ydeHne cBOHCTB HEOPTraHUYECKUX CTEKOI
[TpakTrueckas padota Ne 18. 3yueHnne CTpyKTypbl KOMIIO3UIIMOHHBIX MaTEPHAIIOB

IlpoBepka BBINOJHEHHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenpHas pabdora
HalpaBjieHa Ha CaMOCTOSTEIbHOE OCBOCHHME W 3aKpEIUIEHHE OOYYAIOIIUMHCS TMPaKTHUYECKUX
YMEHMH U 3HAHUM, OBNIaZIeHHE MPpodecCnOHATbHBIMU KOMITETEHIIUSIMHU.

CamocrosTenbHas IOATOTOBKA OOyYarOIIMXCs MO  JUCHMIUIMHE Mpearnojaraer
clenyromuye BUIbl U GOpMBI pabOTHI:

e Cucremaruyeckasi mpopabOTKa KOHCIIEKTOB 3aHITUN, YUeOHOU U CTIeMaTIbHONU TEXHHUECKON
JTUTEPATYPBHIL.

e BrinosHeHue pacyeTHBIX 3aJaHHIA.

e Pabora co cripaBo4HO IUTEPATYpOil 1 HOPMATUBHBIMU MaTEpUaTaMU.

e OdopmieHue OTYETOB MO JTAOOPATOPHBIM M MPAKTHUECKUM paboTaM, M MOATOTOBKA K HMX
3alluTe.

CBoagHas Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAAM TeKYIIero KOHTPOJsSI U
OLICHKH pPe3yJIbTaTOB 00y4eHHs

Pe3yabTaThl 00yueHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUeHUs

OcBoeHHBIC YMEHHS:

NPUMEHATh  TexHoJiormu  OepexumBoro | OreHka MPaBUIILHOCTH BBITIOJTHECHHU S
OPOM3BOJCTBA  IPH  OpPraHU3alUM U | CAMOCTOSITENIbHONU PaOOTHI.

BBITIOJITHCHUH Pa0OT MO MOHTaXy M HaJIaJKe | Y CTHBIM OMPOC BO BpeMs 3aHATHUS
MEXATPOHHBIX CHCTEM,; Brimonnenue 1ab0paTOpPHBIX M MPAKTHYECKUX
YUTaTh TEXHUYECKYIO JOKYMEHTAIMI0 Ha | paboT

MPOU3BOJCTBO MOHTAXa;

YUTaTh TNPUHIUNHAAIBHBIE  CTPYKTYpHBIE
CXEMBI, CXCEMbI aBTOMaTHu3aluu, CXCMBbI
COCIMHEHNH 1 MOIKIIIOYEHHUH;

TOTOBUTh MHCTPYMEHT M OOOpYAOBaHHE K




MOHTAXYy;
OCYILIECTBIIATh IPEIMOHTAXKHYIO IIPOBEPKY
3JIEeMEHTHOI 0a3bl MEXaTPOHHBIX CHUCTEM;

OCYIIECTBIISITh MOHTaXHBIE paboThI
TUIPaBINYECKUX, MTHEBMaTUYECKUX,
ANEKTPUUECKUX CUCTEM u CUCTEM
yIpaBICHUS;

KOHTPOJIMPOBATh  KAueCTBO  IMPOBEICHUS
MOHTa)KHBIX Pa0OT MEXaTPOHHBIX CHCTEM.
NPOM3BOJUTH IyCKO-HAJAJ0UYHbIe PabOTHI
MEXaTPOHHBIX CUCTEM;

BBITIOJIHATH paGOTBI 10 HUCIIBITAHUIO
MEXAaTPOHHBIX CHCTEM IIOCJEe HalalKu |
MOHTAaXa.

obecrieunBaTh 0€30MACHOCTH paboT TpH
pPEMOHTE, TEXHUYECKOM  OOCIIYyXKHBAHHH,
KOHTPOJIE U HCIBITAHUSX O0OpYyIOBaHUS
MCXATPOHHLIX CUCTCM;

IMPUMCHATH TEXHOJIOTUHU 6epe)KJ'II/IBOFO
NPOM3BOJACTBA  IpU  OpraHU3alud U
BBIIIOJTHEHUH pabot o peMOHTY,
TEXHUYECKOMY OOCITYKUBAHHUIO, KOHTPOIIIO
" UCTIBITAHUSAM MCXATPOHHBIX CUCTCM;
OCYIIECTBIISITh BBIOOpP IKCILTyaTallMOHHO-
CMa304HBIX MAaTEPUAJIOB MPU 00CTYKHUBAHUN
000opyI0BaHNS;

OCYHICCTBJIATDH TeXHUIESCKUU KOHTPOJIb
KayecTBa TEXHUYECKOr0 00CTyKUBAHUS;
3allOJIHATE  MapIIPyTHO-TEXHOJIOTHYECKYIO
JIOKYMEHTAIU IO Ha oOciTyKUBaHUE
0TpaciaeBoro o0OpYAOBAHMUS MEXaTPOHHBIX
CHUCTEM.

MMPUMCHATH TEXHOJIOTUYCCKHUEC IMPpONCCChI
BOCCTAHOBJICHHUS JICTalCH;

OpOM3BOAUTH  pa3dopky U COOpPKY
TUIPaBINYECKUX, MTHEBMAaTUYECKUX,
DIIEKTPOMEXAHUIECKUX YCTPOMCTB
MEXAaTPOHHBIX CHCTEM.

YcBoeHHDBIE 3HAHMA

npaBuUia TEXHUKH  O€30MacHOCTH  MpH
IPOBEACHUM  MOHT@XKHBIX U IIyCKO-
HaJAJOYHbIX  paboTr | UCIIBITAaHUN
MEXaTPOHHBIX CUCTEM;

KOHIICTILIUIO OEpEXKIIMBOTO MPOU3BOCTBA;
[IEpPEYCHb TEXHUYECKON ITOKYMEHTALMM Ha
IIPOU3BOACTBO  MOHTaXa  MEXaTPOHHBIX
CUCTEM;

HOpPMAaTHBHBIE TPEOOBAaHUS IO MPOBEICHUIO
MOHTQ)XHBIX pa0OT MEXaTPOHHBIX CUCTEM;
HOPSIOK  TOATOTOBKM ~ 00OpYIOBaHUS K
MOHTaKy MEXaTPOHHBIX CUCTEM;
TEXHOJIOTUIO ~ MOHTa)xa  000pyHOBaHHS

OI_IGHKa IMMPaBUJIBHOCTHU BBITIOJTHCHUA
CaMOCTOSITEIIbHOU PaOOTHI.

Y CTHBII ONIPOC BO BPEMsI 3aHATHS
BeimosnHeHne 1a00paTOpPHBIX M MPAKTHYECKUX
pabot




MEXaTPOHHBIX CHCTEM;
NPUHINAI PaOOTHl ¥ Ha3HAYEHUE YCTPOICTB
MEXaTPOHHBIX CHCTEM;

TEOPETUYECKHE OCHOBBI W  MPUHIIHUIIBI
TIOCTPOCHHS, CTPYKTYPY H PEKHMBI paOOTHI
MEXAaTPOHHBIX CUCTEM;

npaBWiIa  OKCIUTyaTalldd  KOMITOHEHTOB
MEXAaTPOHHBIX CUCTEM.

MOCJIEIOBATENBHOCTh  ITYCKO-HAJIaJOYHBIX
paboT MeXaTpOHHBIX CUCTEM;

TEXHOJIOTHIO MIPOBEICHUS TyCKO-
HAJIAJJOYHBIX PA0OT MEXaTPOHHBIX CUCTEM;
HOpPMATHUBHBIE TpeOOBaHUS IO MOHTAXY,
HAJIaJIKe U PEMOHTY MEXaTPOHHBIX CUCTEM;
TEXHOJIOTUM aHanu3a (DYHKIIHOHUPOBAHHS
JATYNKOB buznuecKux BEJIMYNH,
JVICKPETHBIX U aHAJIOTOBBIX CHUTHAJIOB;
npaBWJia TEXHUKH O€30MacHOCTH  MpH
OTIAJIKE nporpamm yIpaBICHUS
MEXaTPOHHBIMH CUCTEMaMHU.

npaBWJia TEXHUKH O€30MacHOCTH  MpH
MIPOBEICHUHT pabor o PEMOHTY,
TEXHHUYECKOMY OOCIYKMBAHHIO, KOHTPOIIO
Y HCIIBITAHUSIM MEXaTPOHHBIX CUCTEM;
KOHIICTILIUIO OEpEXKIIMBOTO MPOU3BOCTBA;
KJacCH(UKAMI0 W BUABI  OTKa30B
00opyIoBaHus;

QITOPUTMBI TOMCKA HEUCIIPABHOCTEH;
MOHITHE, 1edh MW BUABl TEXHHUYECKOTO
00CITy>)KUBaHUS;

TEXHOJIOTUYECKYIO MI0CJIEI0BATEIbHOCTD
pa3bopku, peMoHTA W COOpKH Y3JO0B U
MEXaHU3MOB MEXaTPOHHBIX CHCTEM.
TEXHOJIOTUYECKHAE TPOIECCHI PEMOHTa M
BOCCTAHOBJICHHSI JIeTaJIed U 00OpyIOBaHUS
MEXaTPOHHBIX CHCTEM;

TEXHOJIOTUYECKYIO M0CJIEI0BATEIbHOCTD
pa3bopku, peMoHTA W COOpKH Y3JO0B U
MEXaHH3MOB MEXaTPOHHBIX CHCTEM.

3.2 ®opMa NpoOMe:KYTOYHOH aTTeCTANMHI

[IpomexyTouHas arrecTanusi 1Mo JUCHUILUIMHE MO AMCUUILTHHE «MarepuanoBeaeHue»-
9K3aMeH, CcrienupUKaIHs KOTOporo coaepxurcs B nanHoM komruiekte @OC. Ha sk3amen Moryt
BBIHOCUTBCSI TEOPETHUECKHUE BOIIPOCHI U 3aJaUH.

OOyuaronuecss JOMYyCKalOTCd K cllaue »HK3aMeHa IpU BBHINOJIHEHHUM BCEX BHUJIOB
CaMOCTOSITEIbHOW  paboThl, JabOpaTOpPHBIX, MPAKTHYECKUX, MPETyCMOTPEHHBIX paboueid
HpOFpaMMOﬁ " KAJICHAApHO-TCMATHYCCKUM IIJIAHOM JUCHUIIIINHBI.

IlepeyeHb BONPOCOB K IK3aMeHY
1. Meraminyeckue crjaBbl, MUX BUAbl M CTPOEHHUE: TBEPAbIE PACTBOPBL, XHWMHUYECKHE
COCAUHCHHUA, MCXaHUYCCKUC CMCCH.
2. UcTopust MatepualioBeICHUA.



3. Ilonsarue o nuarpammax coctosinus. Iloctpoenue auarpamm cocrosuus. [IpaBuio da3 (3akon
['u60ca).

4. ArperaTHble COCTOSTHUS BeliecTBa. AMOpPGHBIC U KPUCTAITNUYECKHE MATEPHUATIBL.

5. OCHOBHBIE THUIIBI JUArpaMM COCTOSIHHS JTBOWHBIX crutaBoB (I-IV TumoB): mMexaHMuYecKux
cMecel, HeOTPAaHUYEHHBIX U OIPaHUYEHHBIX TBEP/BbIX PACTBOPOB, XUMUUYECKUX COCTMHEHUM.

6. Iudbdysus B kpucramwiax. Mexanusm quddys3uu.

7. Knmaccuduxarys 1 0003Ha4YeHUE YYTYHOB.

8. [ToBepxHOCTHBIE TEPEKTHI.

9. MexxaToMHbIe CUJIbI MPUTSKEHUS M OTTalKuBaHus. MlonHas cBs3b.

10. JlerupoBaHHbBIE CTAJIN: JIETUPYIOIINE JIEMEHTHI U UX BIUSHHUE HA CTPYKTYPY U CBOMCTBA.

11. MexxaTOMHBIE CHJIBI IPUTSDKEHUS U OTTalIkuBaHus. KoBaneHTHas CBs3b.

12. OcHOBHBIE BUIBI TEPMUYECKON 0OPAOOTKHU CTAJICH.

13. MexxaToMHBIE€ CHIIbI IPUTSDKEHUS U OTTadkuBaHus. Meramunueckas cBsizb 1 Cunbl Ban-nep-
Baanbca.

14. YraneponucTsle ctanu: Kiaccudukanus 1 0003HaueHHe.

15. Ctpoenue cnuTka.

16. JlerupoBaHHBIE CTANK: KIACCHU(PUKAIMI U 0003HAUCHUE.

17. Kpuctanimyeckoe CTpO€HHE METAIIOB. MOHOKPUCTAIIIIBI M TTOJIMKPUCTAILIIBI.

18. O603HavyeHue cTanel B 3aBUCKMOCTH OT 00J1aCTH IIPUMEHEHUSI.

19. Knaccudukanus BETHBIX METAJIOB U CILJIABOB.

20. ®usnuecKue CBOMCTBAa METAIOB.

21. IlnarpaMma COCTOSIHUSI JK€JI€30-1[EMEHTHUT.

22. O6beMHBIC NehEKTHI.

23. KOHCTpYKIIMOHHBIE YTIEPOAUCTHIE CTalu. BiausHue yriepoaa U MOCTOAHHBIX MpUMECEH Ha
CBOMCTBA YIJIEPOAUCTBIX CTAJIEH.

24. Jlunentnbie nedexTsl. uciokanuy u ux BIMSHUE HA CBOMCTBA METAILIOB.

25. [IpaBuio OTpPEe3KOB U MPABUJIO pblyara.

26. Cpsi3pb MeXAy CBOWCTBAaMHM CIUUIABOB M THIIOM JHAarpaMMbl COCTOSIHUHM (IuarpaMMbl
KypnakoBa)

27. IloHsTe 0 METAIJIaX U CIJIaBaX. ATOMHO-KPUCTAJUIMYECKOE CTPOECHUE METAJIIOB.

28. ATIOMHHMI ¥ €r0 CIUIaBbl: Kiaccu(ukanus 1 0003HaueHUE.

29. Kpucrannuzanus MeTaioB.

30. Menp u ee crutaBbl: KiacCH(pUKaIMs U 0003HaUYCHUE.

31. 3akanka ctanu. CrocoObl 3aKallKH.

32. JlaliTe onpeneneHne CIeIyIOIMM MMOHSATUSIM: KOMIIOHEHT, (a3a, CTpyKTypa.

33. Knaccudukanust MmaTepuasios.

34. Teepnoctb. MeTo1bI OnpeeieHus: TBEPAOCTH.

35. MexaHnu3m 1iactuyeckon nedopmaruu. M3MeHeHHe CTPYKTYpPhl U CBOMCTB METAILJIOB NP
XO0JIOAHOM Jedopmaruu. SIBIeHre HaKIIemna.

36. IlomumopdHbIE 1 MAaTHUTHBIC TIPEBPAIICHHS B METaIax. AHU30TPOIIHSL.

37. MexaHn4eckue CBONCTBAa MaTEPHAIIOB.

38. Toueunsie neheKTHI U UX BIUSHUE Ha CBOMCTBA METAJLIOB.

39. Knaccudukarnms cBoicTB MaTepranoB. GU3n4ecKue CBONCTBA.

40. CTpyKTypa CIIJIaBOB CUCTEMBI KEJI€30-IIEMEHTHT.

41. quarpaMma U30TEPMHUECKOTO MPEBPALLIEHUS ayCTEHUTA IBTEKTOUTHOM CTaJIH.

42. Kak wu3MeHsieTcs coAep)KaHue yriepoAa B IEMEHTUTE MNpPH YBEIUYECHUHU COJEpPKaHUS
yriepojia B crjiaBe?

43. IlpeBpaiienusi craiu npu Harpee. HaciaeacTBEHHO MENKO3E€pHUCTBbIE M HACIEICTBEHHO
KPYIHO3EPHUCTHIE CTAJIH.

44. Ha yem Ga3upyercst TepMuueckas o0padoTka MeTaJlsioB?

45. TurtaH u ero cruiaBbl. BiusiHue Jerupyromux 3J€MEHTOB Ha CTPYKTYPY U CBOMCTBA TUTaHa.
Knaccudukanms, XaMAYECKUA COCTaB, MaPKUPOBKA.



46. MexaHn4eckue CBOWCTBAa METAJUIOB M CHOCOOBI WX oOmpejaeieHus. Bsskoe u xpymkoe
paspylleHue.

47. YKaxuTe 0COOEHHOCTH aBTOMATHBIX CTaJICH.

48. Yto Takoe TepMuUecKas 00padoTKa U YTO TaKOE KPUTHUECKUE TOUYKH CTaIu?

49. YriepoaucTble MHCTPYMEHTAJIbHBIE CTATN: MAPKUPOBKA, CTPYKTYpa, CBONCTBA, TPUMEHEHUE.
50. MapTteHcuTHOE TIpeBpalleHre. MapTeHCuT.

51. CnnaBsl THIIA TBEpABIN pacTBOp. Juarpamma.

52. YKaxuTe coaepKaHue yriiepojia B IEMEHTHTE.

53. Komno3utHbie MaTtepuaisl. CBONHCTBA, XapaKTEPUCTUKA U CTPYKTYpa.

54. Knaccuduxkanus craiei.

55. MeTtoibl u3y4eHHs CTPYKTYpPbI METAJIIOB

56. CTekIio: cTpoeHue, CBOMCTBA, IPUMEHEHHUE.

4 Cucrema oueHuBanus komiviekta @®OC Tekylero KOHTPoOJIsi U MPOMEKYTOUHOM
arrecTaunu

Kpurtepun oneHuBaHus NPAKTHYECKUX M J1a00pPaTOPHBIX padoT

- OLIeHKA «5)» CTaBUTCS, €CJIM:

- CBOOOJTHO MPUMEHSET MOYYCHHBIE 3HAHUS TPU BHIMIOTHCHUH MTPAKTUYCCKIX 3aJaHU;

- BBINIOJHWJI pabOTy B TOJHOM 00BEME C  COONIOJEHHWEM  HEOOXOIUMOM
MOCJIEI0BATEILHOCTH ACUCTBUM;

- B MUCbMEHHOM OTYeTe Mo paboTe MpaBUIbHO U aKKYPAaTHO BBINOJIHEHBI BCE 3alNCH;

- TIpU OTBETaX Ha KOHTPOJBbHBIC BOMPOCHI MPABUIBHO MOHUMAET MX CYIIHOCTH, JaeT
TOYHOE OMpEJeNIeHNEe M HUCTOJKOBAHHUE OCHOBHBIX MOHSTHUN, HCIOJNB3YET CIECHHATIbHYIO
TEPMHHOJIOTHIO JUCIMIUIUHBI, HE 3aTPyJHSETCS TpPH OTBETaX HAa BUIOM3MCHEHHBIC
BOIPOCHI, COITPOBOXAAET OTBET MPUMEPAMHU.

- OLIeHKA «4) CTABUTCS, €CJIH:

- BBITIOJIHEHBI TPeOOBaHUS K OIICHKE «OTJIWYHO», HO JOMYIIEHbl 2 — 3 HegoueTa Mnpu
BBITIOJTHEHUH MPAKTUYCCKUX 3a/IaHUN U CTYICHT MOXKET UX UCTIPABUTH CAMOCTOSTEIHHO WITH
pyu HEOOJBIION TOMOIIIM MPENOIaBaTENs;

- B MUCBMEHHOM OTYETE MO paboTe JeTaeT He3HAUNTEIbHbBIE OITHOKHY;

- IIpU OTBETaX Ha KOHTPOJbHBIE BOMPOCHI HE JOMYCKAET CEPbE3HBIX OMIMOOK, JETKO
yCTpaHSET OTAETbHBIE HETOYHOCTH, HO 3aTPYAHSCTCS B NPUMEHEHWW 3HAHUN B HOBOM
CUTYalluH, MPUBEJICHUU IPUMEPOB.

- OLIeHKA «3)» CTAaBUTCS, €CJIH:

-pakTUYeCcKasi paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO O0OBEM BBIIIOJHEHHOW YacTu
MO3BOJISIET MOYYUTh PABUIBHBIC PE3YIbTAThI U BHIBOIBI,

- B XOJI€ BBINIOJIHEHUS PabOTHI CTYAEHT MPOJEMOHCTPUPOBAI Clladble MPaKTUYECKUE
HABBIKH, OBLUTN JOMYIIEHBI OIHOKH;

- B TUCBMEHHOM OTYETE 110 pabOTe TOMYIICHBI OMMOKH;

- TIpU OTBETaX Ha KOHTPOJIbHBIE BOMPOCHI MPABMIHHO MOHMUMAET UX CYIIHOCTh, HO B
OTBET€ HMEIOTCS OTJAENbHbIE MpPOOeabl U MPH CAMOCTOSTEILHOM BOCIPOU3BEIACHUU
MaTepuana TpeOyeT TOTMOTHUTEIBHBIX U YTOUHSIONINX BOIIPOCOB PO aBaTers.

- OLIEHKA «2)» CTABUTCS, €CJIM:

- IpaKTHYEeCcKas paboTa BBHIIIOJHEHA HE MOJHOCTHIO U 00BEM BBINOJIHEHHON PabOTHI HE
MO3BOJIIET CJIeNaTh MPaBUIbHBIX BBIBOJIOB, y CTYAEGHTa MMEIOTCS JIMIIb OTAEJIbHBIC
MpeICTaBICHHS 00 U3y4eHHOM MaTepuae, OoJbIlasi 4acTh MaTepualia He YCBOSHa;

- B IUCBMEHHOM OTYeTe MO paboTe JOMYIIEeHbl TpyOble OommOKH, MO0 OH BOOOIIE
OTCYTCTBYET;

- Ha KOHTPOJIbHBIE BOIMPOCHI CTYIEHT HE MOXET JaThb OTBETOB, TAK KAaK HE OBJAJEN
OCHOBHBIMH 3HAHHUSIMH U YMEHHUSIMHA B COOTBETCTBUU C TPEOOBAHUSIMH MTPOTPAMMBI.



Kputepun onieHuBaHNs cCaMOCTOSATEIbHON padoThI

OueHka «5» cTaBUTCS €CJIu:

-CtyneHT cBOOOIHO MPUMEHSIET 3HAHUS HA MTPAKTUKE;

- He nomyckaeT ommbok B BOCIIPON3BEICHUU H3yUYEHHOTO MaTepHaa;

-CTyneHT BbIIENSET TJaBHbIE MOJ0KEHUS B U3yUYeHHOM MaTepHalie U He 3aTpyIHSETCS B
OTBETax Ha BHJIOM3MEHEHHBIC BOIIPOCHL;

-CTyneHT ycBanBaeT Bech 00beM MPOrpaMMHOI0 MaTepHara;

-Marepuan opopmiieH akKypaTHO B COOTBETCTBUH C TPEOOBaHUSIMH;

Onenka «4» CTaBHTCH €CJIN:

-CTyneHT 3HaeT BeCh U3YUCHHBIN MaTepHa,

-OTBeuaeT 6€3 0COOBIX 3aTPYAHEHHUI Ha BOTIPOCHI MPEIOAaBaTENs;

-CTyneHT yMeeT MPUMEHATh MOJyYeHHBIC 3HAHUS Ha TIPAKTHKE;

- B ycnoBHbIX oOTBeTax HE JOMYCKAaeT CEPbE3HBIX OLIMOOK, JIETKO YCTpaHSET
oTpeieNIieHHbIC HETOYHOCTH C TIOMOIIIBIO TIOTIOJTHUTEIBHBIX BOIPOCOB MPETIOAABATEIS;

-Marepuan opopmIileH HEAOCTATOYHO aKKypaTHO U B COOTBETCTBHUH C TPEOOBaHUSIMU;

Ouenka «3» CTaBUTCS €CJIM:

-CtyneHT OOHapy)XMBaeT OCBOCHHE OCHOBHOTO MaTepuallia, HO HCIBITHIBAET
3aTpyJHEHUS] TPH €ro CaMOCTOSTETLHOM BOCIPOM3BEACHUM W TPEOyeT JIOMOIHUTEIBHBIX
JOTIOJTHSIFOIIUX BOIIPOCOB MPENoAaBaTes;

-IIpeamounTaer oTBedaTh Ha BOMPOCHI BOCIPOM3BOJAIIETO XapPAKTEPa W HCIBITHIBACT
3aTpyJHEHUs PU OTBETAaX HAa BOCIPOU3BOSIINE BOIPOCHI;

-Marepuan opopmiieH He aKKYpaTHO WM HE B COOTBETCTBHH C TPEOOBAHUSIMH,

Ounenka «2» CTaBUTCH €CJIN:

-V cTyneHTa UMEIOTCS OTACNbHBIC MPEACTaBIeHUsT 00 U3ydyaeMOM MaTepuale, HO BCe, JKe
OoJibIiasi YaCTh HE YCBOCHA,; -

-Matepuain oopmiieH HE B COOTBETCTBUU C TPEOOBAHUSAMHU.

Kpurtepuu oneHuBanus 3K3aMeHa

DK3aMeH TMPOBOJUTCS B MUCbMEHHOW ¢opme. DK3aMEHAIIMOHHBIA OWJIET, BKJIIOYAET B
ceOst 1Ba BOTIPOCA U3 TEOPETUYECKON YaCTH.

Kaxapiii u3 1ByX BOIPOCOB OIEHUBAETCS OTJIETBHO.

[To pe3ynbTaram oleHUBaHUS ABYX BOIPOCOB OLIEHKA COOTBETCTBYET CPEIHEH.

OrneHKa OTBETOB HAa TEOPETHUYECKHE BOMPOCH! MPOU3BOAUTCS MO MATUOAJUIHLHOMN IIKale U
BBICTABJISIETCS COTJIACHO KPUTEPUSIM, TPUBEACHHBIM HUKE.

Onenka «5» (OTJAMYHO) CTABUTCS €CJIN:
-ITomHO packpwITO coaepkaHuE MaTepuaia OuiieTa: MCUEPNBIBAIOIINE U apTyMEHTHPOBAHHBIC
OTBETHI Ha BOIIPOCHI B OUJIETE.
-Marepuain U30keH TPaMOTHO, B OIIPEEIIEHHON JIOTHYECKON MOCIeI0BATENbHOCTH, He TpedyeT
JOTIOJTHUTEIIBHBIX MOSICHEHNH, TOYHO UCIOJIb3YETCSI TEPMHUHOJIOTHS.
-JleMOHCTpUPYIOTCS TITYOOKHE 3HAHUS TUCITUTUINHBI.
-Jlanbl 060CHOBaHHBIE OTBETHI HA JJOTIOJHUTEIbHBIE BOTIPOCHI.

Ouenka «4» (XOpoI110) CTABUTCS €CJIH:
-OTBeThl Ha TOCTaBJIEHHBIE BOIPOCHI B OWJIETE U3IAralOTCsl CHCTEMaTH3UPOBAHO U
MOCJIEIOBATEIBHO.
-JleMOHCTpupyeTcs yYMEHHE aHaJIM3UpOBaTh Marepuall, OJHAKO HE BCE BBIBOABI HOCAT
apryMEHTUPOBAHHBIA W JOKA3aTENbHBIA XapakTep, B W3II0KEHWU JOMYIICHB HEOOIbIIne
npo0enbl (HETOYHOCTH ), HE MCKAa3UBIITUE COJIEPKaHUE OTBETA.
-Marepuan uznaraercsi yBepeHHO, B OCHOBHOM IIPABUJILHO JIaHbI BCE ONPEEICHUS U TTOHSITHSL.
-IIpu oTBeTe Ha JONOJHUTENBHBIE BOIPOCHI IOJHBIE OTBETHI JaHbl TOJBKO IPU ITOMOIIH
HABOJISIIIIUX BOIPOCOB.

Ouenka «3» (ya10BJIeTBOPUTEIbHO) CTABUTCH €CJIM:



- HenonHo mnu HemocienoBaTeNbHO PACKPBITO COJEpXKaHME MaTepHualia, HO IOKa3aHo oOriee
IIOHMMaHME BOIpoOca.
- Vmenuch 3aTpyqHEHUS WIM JOMYIIEHBI OMIMOKH B ONpPENCNICHUH IMOHSTUN, HCIIOJIb30BAaHUH
TEPMUHOJIOTHH, UCIIPABJICHHBIE I10CIIE HABOASIIUX BOIIPOCOB.
- I[eMOHCTpI/Ip}IIOTCSI MMOBCPXHOCTHBIC 3HAHUA JUCHUIINIMH CHOCHUAJIBHOCTH, HMCIOTCA
3aTPyIHEHUS C BBIBOAAMH.
- HpI/I OTBCTC Ha NOMOJJHUTCIBHBIC BOIMMPOCHI OTBCTHI AAKOTCA TOJIBKO MPHU MOMOIINN HABOAAIINX
BOIIPOCOB.

Ounenka «2» (HeyA0BJICTBOPUTEJIbHO) CTABUTCS €CJIM:
- Marepuan wusznaraercs HeENOCIEN0BaTeIbHO, COMBUMBO, HE IPEICTABIAET ONpPENEICHHON
CUCTEMBI 3HaHUH 0 JUCLMIUIMHE, HE PACKPBITO €0 OCHOBHOE COJIEP KAHHUE.
- JlonmymeHsl TrpyOble OIIMOKM B ONPENENEHUSX M IOHATHAX, IpPHU  HCIOJIB30BaHUU
TCPMHUHOJIOTUH, KOTOPLIC HC UCIIPABJICHBI ITOCJIC HABOAAIIUX BOIIPOCOB.
- JleMoHCTpHpYyeT HE3HAHME U HEITOHUMaHHE CYLIECTBA IK3aMEHALIMOHHBIX BOIIPOCOB.
- He AaHbl OTBCTHI HA JONTOJTHUTCIBHBIC UJIM HABOAAIINE BOIIPOCHI KOMUCCHHU.



