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Pabouas mporpamma qucuuiuinHbl «COBpEeMEHHBIE TEXHOJIOTUN M HAHOTEXHOJIOTUH B
MamuHocTpoeHun» /coct. 3.K. bepo —Hanpuuk: KBI'Y, 2023. —28 c.

Pabovas mporpamma mpeaHazHa4yeHa I MPENOJaBaHUS JUCIUILTUHBI O0S3aTENbHOW YacTh
y4e0HOTO IUIaHa MO HampaBieHHO MoAroToBKH 15.04.05 KoHCTPYKTOPCKO-TEXHOJOTHYECKOE
o0ecrieyeHre MaIIMHOCTPOUTEIBHBIX IIPOU3BOJICTB B 3 ceMecTpe.

PaGowas  mporpamma  cocraBieHa ¢ ydetoM — DenepadbHOrO  TOCYAApCTBEHHOTO
00pa30BaTEeILHOTO CTAHJApTa BBICHICTO OOpa30BaHUs 10 HAMPABICHHUIO TOAroToBKHU 15.04.05
KoHCTpyKTOpCKO-TEXHOIOTHYECKOE ~ OOecreueHrne  MAIlWHOCTPOUTEIbHBIX  IPOU3BOJICTB,
YTBEP)KIEHHOTO TpPHKa3oM MUHHUCTEPCTBA HAayKHM U BhICImIEro oOpasoBaHusi Poccuiickoii
®enepauuu ot 17 aBrycra 2020r. Ne 1046.
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1 He.]'[l/l H 3aJa91 0CBOCHUSA TUCHUIIJIHHBI

Heab10 AUCIUTUIMHBI SBJISIETCS 03HAKOMJICHUE CTYJICHTOB:

— C OCHOBHBIMH HAIPABJICHUSMH UCIOJIb30BAaHUS B MAIIMHOCTPOECHUU COBPEMEHHBIX
KOHKYPEHTOCIIOCOOHBIX METOJIOB OOpaOOTKM MaTepHalioB M C JOCTHKCHHSIMH B 00JacTH
HaHOTEXHOJIOTUU, KOTOPHIE MOTYT OBITh UCIIOJIb30BAaHbI B MAIIIMHOCTPOCHHH

— TIOATOTOBUTH OCHOBY Ui HKCIOJIb30BaHUS TIOJYYEHHBIX 3HAHUM B TMPAKTHYECKOUN
NEeSITEIHBHOCTH.
3agauM QM CUUIIIMHBIO3HAKOMIICHUE CTY/ICHTOB:

a) C COBOKYIHOCTHIO COBPEMEHHBIX I((EKTUBHBIX TEXHOJIOTUN MOIY4YEHUs MATEpUAIOB U
neraneil 1 ux o0paboTKy;

b) ¢ OCHOBHBIMM HaNpaBJICHUSMU HCIOJb30BAaHUS  COBPEMEHHBIX  A(()EKTUBHBIX
TEXHOJIOTHH;

C) ¢ HaHOMaTepuajaMu, OOJAJAOMIMMHU TIOBBIIICHHBIMH XUMHUYECKUMH U  (U3HKO-
MEXaHUYECKUMHU CBOMCTBAMU;

d) c HaHOTEXHOJIOTHEH, 00eCIIeUnBAIOIICH MOBHIIICHUE YKCIUTYaTAIIMOHHBIX XapaKTEPUCTHK
JETaJIsIM, MEXaHU3MaM U MallliHaM B 11€JI0M;

e) ¢ GYHKIMOHAJIBHBIMU HAHOCTPYKTYPHBIMH IIEHKaMH (TMOKPBITHSIMU), MOBBIIIAIONTAMUA
(hMBUKO-MEXaHNYECKUE CBOMCTBA M DKCIUTYyaTAIlMOHHBIE XapaKTEPUCTUKHU MOBEPXHOCTH U3JICITHU
(meraneit; 9aCTHI] TOPOIIKOB, UCIIOJIB3YEMBIX B KOMITO3HIIMOHHBIX MaTeprasax);

f) comeiicTBOBaTH Pa3BUTHIO y MAruCTPOB JMYHOCTHBIX KAa4€CTB, OMPEACTAEMBIX OOIMMUMH
enssMu 00ydeHus U BocniuTanusl, n3noxeHHsiMu B OTTOIT.

2 Mecto qucuuniuHbl B ctpykrype OIIOII BO

JucruniauHa OTHOCUTCS K oOs3atenbHOM yactu b1.0.11 yueOGHOro miaHa 1mo HampaBlICHUIO
15.04.05 KOHCTpYKTOPCKO-TEXHOIOTUUECKOE obecrieueHne MAIIMHOCTPOUTEIIbHBIX
MIPOU3BO/JICTB.

W3ydyenune aucuMIiuHbl Oa3upyeTcsi Ha 3HAHUAX, MOJYYEHHBIX OakajlaBpaMH MPU OCBOECHUU
nporpamMMm no AucHUIUIMHaM «MarepuanoBeaenuey, «duznka», «Xumusn», «TexHonoruueckue
MPOLIECCHI B MAITMHOCTPOEHUNY, « TeXHOIOTHs MAalIHHOCTPOCHUS».

3HaHUS, YMEHUS U HABBIKH, [TOJIyY€HHBIE MIPU U3YUYEHUU JAHHOW JUCHUIUIMHBI, TPEeIHA3HAYCHBI
JUIS KCTIOJIb30BAHUSA B IPAKTUUECKON JEATEeIbHOCTH.

3 TpeOoBaHusl K pe3yJibTATAM OCBOEHHS COJAEPKAHUSA U CIUIINHbBI

[Ipouecc wu3ydyeHHs NUCHUIUIMHBI HalpaBieH Ha (QOPMUPOBAHUE HIIEMEHTOB CJEIYIOIINUX
KoMmneTeHui MaructpoB B coorBeTcTBUM ¢ PI'OC BO mno wnanpasnenuto 15.04.05
KoHcTpyKTOpCKO-TEXHOIOTHYECKOE 00eCIeueHUE MAIIMHOCTPOUTEIHHBIX MPOU3BOJICTB:
oomenpogdeccuonaabubix (OIIK):

3 TpeOoBaHus K pe3y/IbTaTaM OCBOCHUSI COAEP:KAHUS JMCHUTIMHBI
[Iponiecc wu3yueHHWs] AUCUUIUIMHBI HalpaBieH Ha (OPMHUPOBAHHUE 3IIEMEHTOB CIEAYIOLIUX
KoMIleTeHIIMi MaructpoB B coorBerctBuM ¢ PI'OC BO mno nHanpasnenuto 15.04.05
KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ecIIedeHue MAIlIMHOCTPOUTENbHBIX TPOU3BO/ICTB!
oomenpogdeccuonaabubix (OIIK):
VYK-1 Cnoco0GeH ocymecTBIATh KPUTUYECKUH aHalnW3 NpoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 II0/JIX0/1a, BhIpaOaThIBaTh CTPATET IO AEHCTBUI

— VYK-1.1 3Haer MeTOABl KPUTHYECKOTO aHAJIM3a CUTYyallMii M CHCTEMHOIO MOIXOAA K
npobiemMam

— VYK-1.2 YMeeT COOTHOCUTH Pa3HOPOJHBIE SIBJICHHS U CUCTEMATHU3UPOBATH MX B PaMKax
n30paHHBIX BUJOB MPO(ecCHOHATBLHON AeSTEIbHOCTH



OIIK-2Cnocoben  pa3pabaTbiBaTh COBPEMEHHBIE METOJBI HCCIEAOBAHHS, OICHHBATh W
MPEJCTABIATh PE3YIbTAThI BBHITIOJTHEHHON PabOTHI

— OIIK-2.1 3HaeT coBpeMEHHbBIE METObl UCCIIEIOBAHMS IPU PEIIEHUU KOHCTPYKTOPCKHX,
TEXHOJIOTUYECKUX U IKOHOMUYECKHX 33/1a4 MAIIMHOCTPOUTEIBHBIX TIPOU3BOJICTB

— OIIK-2.2 VYwmeer pa3pabarbiBaTh METOAMKH TEOPETUYECKUX W IKCIIEPUMEHTAIBHBIX
WCCIICIOBAaHUI MTPH PEIICHUN KOHCTPYKTOPCKHX, TEXHOJIOTUIECKUX U IKOHOMHUYECKHX 33124

— OIIK-2.3 Brnaneer HaBbIKaMU MPEACTABICHUS PE3YJIbTATOB UCCIEIOBAHUM NIPU PELIEHUH
KOHCTPYKTOPCKHUX, TEXHOJIOTHYECKUX U SIKOHOMHYECKHX 3a/1a4

OIIK-3 CmocobGeH HCIONB30BaTh COBPEMEHHBIE  MH(POPMALMOHHO-KOMMYHUKAITMOHHBIC
TEXHOJIOTUH, TJIOOaNbHBIE HMHGOPMAIIMOHHBIE PECYpChl B HAyYHO-HUCCIEIO0BATEIIbCKOM
nesitensHocTH OIIK

— OIIK-3.1 3Haer coBpeMeHHbIE HHPOPMAIIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHUH,
MH(POPMAIIMOHHBIE PECYPCHl M BO3MOXKHOCTH HMX TPUMEHEHHUS B HAyYHO-HCCIIEAOBATEIIbCKOM
JEATEIbHOCTH

— OIIK-3.3 Bnaneer HaBbIKaMU HCIIOJIb30BaHMSI COBPEMEHHBIX MPOTrPaMMHBIX KOMILIEKCOB
TUTSL pEIICHNsT MH)KEHEPHBIX, YITPABICHUECKUX U MCCIIeIOBATEIBCKUX 3a1a4

OIIK-4 CnocobeH mojaroTaBiuBaTh HAyYHO-TEXHHUYECKHE OTUEThl UM 0030pbl MO pe3yibTaTam
BBITIOJTHEHHBIX ~ HMCCIICIOBAHUA W MPOCKTHO-KOHCTPYKTOPCKUX  paboT B oOmactu
MaIlTMHOCTPOCHUSI

— OIIK-4.1 3naer cTpykTypy W mpaBuia o(QOpPMIICHUS HAYYHO-TEXHUYECKHUX OTUYETOB H
MyOJTUKAIHI TI0 pe3yIbTaTaM BBITIOJTHEHHBIX HCCIICIOBAHUMA B 00JIACTH MAITMHOCTPOCHMS

— OIIK-4.2 VYMmeer mNoOAroTaBIMBATH HAYYHO-TEXHUYECKHE OTYETHI M ITyOJUKAIIUU TIO
pe3ysbTaTaM BBIMOJIHEHHBIX UCCIIETOBAaHUI B 00JIaCTH MAalIMHOCTPOCHUS

— OIIK-4.3 Bnageet HaBbIKaMu 0(POPMIICHUSI HAYIHO-TEXHUYECKUX OTUYETOB M 0030pOB 1O
pe3ynbTaTaM BBINOJTHEHHBIX HCCIEIOBAaHUM U MPOEKTHO-KOHCTPYKTOPCKUX paboT B obiactu
MAIMHOCTPOCHHUS

OIIK-7 CiocoGeH opraHW30BBIBATh TOJTOTOBKY 3asBOK Ha W300pETCHHMsS M TPOMBIILICHHbIE
oOpa3ipl B 00JacTU KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOATOTOBKUA MAIIMHOCTPOUTENbHBIX
IIPOU3BO/ICTB.

— OIIK-7.13HaeT anropuT™Mbl MOATOTOBKM 3asBOK Ha HM300pETEHHUS W IPOMBIIUICHHBIC
o0Opa3ipl B 00J1aCTH KOHCTPYKTOPCKO- TEXHOJIOTMYECKOM MOATOTOBKHU MAIIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB

— OIIK-7.3 Bnageer HaBbIKAaMHU TMOJTOTOBKU 3asBOK Ha M300pETEHHS M MPOMBIIUICHHbIE
00pa3ipl

I[IKC-1 Cnocoben paspabaTeiBaTh W BHEAPATH 3(PQPEKTUBHBIC TEXHOJOTUU H3rOTOBJICHUS
u3aenui MamuHoctpoenus [1K

— TIKC-1.1 3Haetr METOAMKHN MPOCKTUPOBAHUS TEXHOJOTHYECKUX MPOLIECCOB U3TOTOBJICHUS
W3/eNM MalIMHOCTPOEHUS, CUCTEMbl KOHCTPYKTOPCKOW M TEXHOJIOTMYECKOW JAOKYMEHTAllMH,
TEXHOJIOTUYECKON TMOATOTOBKH MPOU3BOJICTBA, MPOrPaMMHBIE CpPEICTBA aBTOMAaTH3alUU
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM MOATOTOBKH MPOU3BOICTBA

— TIKC-1.2 Ymeer npoekTupoBaTh U BHEAPATH QD (HEKTHBHBIE TEXHOIOTUYECKHE TTPOIECCHI
M3TOTOBJICHUS! KOHKYPEHTOCIIOCOOHBIX M3IEU MAIIMHOCTPOCHHUS

— TIKC-1.3 Bnageer HaBblkamMu pa3pabOTKH TEXHOJIOTUYECKUX IMPOIIECCOB M3TOTOBIICHUS

U3IEIUN MalIMHOCTPOCHUS, OTBCUAOIINX COBPEMCHHBIM Tpe6OBaHI/IHM Ka4ueCTBa MPOAYKIHUH U
TEXHUKO-3KOHOMHYECKOI SCPCI)CKTI/IBHOCTI/I MMpOnU3BOACTBA



IIKC-2 Criocoben  BbIOMpaTh W 3(P(PEeKTUBHO HCHONB30BATH MaTepHaiabl U  CpPEACTBA
TEXHOJIOTUYECKOI0 OCHAIIECHUS Ul peali3alul TEXHOJIOIMYECKUX IIPOLECCOB HM3TOTOBJICHUS
MalIMHOCTPOUTEIBHOM MPOAYKIIUU
— IIKC-2.1 3Haer coBpeMEHHbIE KOHCTPYKLMOHHBIE U HHCTPYMEHTAJbHbIE MaTepHalIbl,
TEXHOJIOTUYECKUE BO3MOKHOCTH CpeiCcTB TEXHOJIOTHYECKOTO OCHAILICHUS
(0GopymoBaHUS, TEXHOJIOTHIECKOW OCHACTKH, CPEJICTB MEXAaHMU3AIMU U aBTOMAaTH3AINH)
JUId pealli3allud TEXHOJIOTMYECKUX IPOLIECCOB HM3TOTOBIIEHUS MAIIMHOCTPOUTEIBHOM
MPOTYKIIUU
— TIKC-2.2 Ymeer aHanu3upoBarh, BEIOMpATh U 3PPEKTUBHO HCTOIB30BAaTh MAaTEPUAIBI U
CpeACTBA TEXHOJIOIMUYECKOTO OCHAILEHUS Ul PEIN3alUU TEXHOJIOTUYECKUX IIPOLECCOB
M3TOTOBJIEHUS MAIIMHOCTPOUTEIBHON MPOYKLINUN
— TIKC-2.3 Brnageer HaBbIKaMH 10 BBIOOPY M 3PPEKTUBHOMY HCIIOIB30BAaHUIO MaTEpUAOB
U CPEICTB TEXHOJIOTUYECKOTO OCHAILEHUS JUISl pealIn3allui TEXHOIOTUYECKHUX ITPOLIECCOB
M3TOTOBJIEHUS MAllIMHOCTPOUTEIBHON MPOYKLIUN

[TIKC-3 Cnocoben MIPOEKTUPOBATH cpeiacTBa TEXHOJIOTHYECKOTO OCHAIIICHUS
MaIlTMHOCTPOUTETHHBIX IPOU3BOICTB

— TIKC-3.1 3HaeTr ycTpOMCTBO U XapaKTEPUCTUKHU CPEACTB TEXHOJOTUYECKOTO OCHAIIECHUS
(oOopynoBaHUs, TEXHOJIOTHYECKOW OCHACTKU, CPEACTB MEXaHM3AIMd W aBTOMATU3AIMH) M
METOJIUKH UX TIPOCKTHPOBAHMS

B pe3ysbTaTe 0CBOEHUS TMCUMIIMHBI 00yYaIOIIUIiCSI J0JI/KEH:
3HaTth:

- CYUIHOCTb COBPEMEHHBIX TEXHOJIOTUYECKUX MPOLIECCOB U3TOTOBJICHUS AeTajeil U
W3JIeIMH B MAITMHOCTPOCHUH, 00JIaCTh UX MIPUMEHEHHUS, TPUEMbI OCYLIECTBICHUSI, OCHOBHbIE
rapameTphbl U UCIosb3yemoe obopynoBanue (31);

- TEHJCHIIUU Pa3BUTHUSI COBPEMEHHBIX KOHKYPEHTOCIOCOOHBIX TEXHOIOTHUECKUX
MPOIIECCOB 00PaOOTKH U3CIUIA B MAIIMHOCTpOoeHHH (32);

- COBPEMEHHBIE METO/IbI HCCIIEA0BAaHUS MOP(OIOTHU U CTPYKTYPHI
yIABTPAIUCHEPCHBIX (PYHKIMOHAIBHBIX TOKPBITHI (33);

- COBPEMEHHbIE HH()OPMALIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH,
nH(OPMALIMOHHBIE PECYPCHI U BOBMOKHOCTH MX MIPUMEHEHUS B HAyYHO-HCCIIEI0BATEIbCKOM
nesTenbHOCTH (34);

- CTPYKTYpY U IpaBuiia 0OpMIICHHUS OTYETOB MO PE3yIbTaTaM BBIIIOJIHEHHBIX
UCCIeI0OBaHUM B 00s1acTH MalnHocTpoeHus (35);

- COBOKYITHOCTb MPABUII U MOPAIOK 0hopMIIeHUs 3aBOK HA U300pETeHUS U
MIPOMBIIIITIEHHBIE 00pa3Ibl B MaIMHOCTpoeHU(36);

- TpeOOBaHUs K CUCTEMAaM KOHCTPYKTOPCKOM U TEXHOJIOTUYECKON TOKYMEHTAI[U!
pH pazpaboTke BHICOKOA(D(HEKTUBHBIX TEXHOJIOTHUYECKUX MPOLIECCOB U3TOTOBICHUS U3ACTUI
MarnHocTpoeHusi(37);

- CTPYKTYPY U CBOHCTBA OCHOBHBIX THIIOB KOHCTPYKIITMOHHBIX U
WHCTPYMEHTAILHBIX MaTEPUAJIOB U CBA3H MEXKIY CTPYKTYPOM MaTepHalioB U TEXHOJIOTHUYECKUMHU
MpoLIecCaMy, U UCTIOJIb3YeMOU TeXHOJIOTH4YeCKol ocHAcTKOH (38);

- MPUOPHUTETHBIE HAMIPABJICHHUS PEIIEHUS 3a7au B 001aCTU KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON TIOITOTOBKH MAIIMHOCTPOUTEIBHBIX MPOU3BOACTB(39);

- Ha3HaYeHUe 1 00JIaCTh MPUMEHEHHS CYIIECTBYIOIINX TUIIOB aITUTHBHBIX

YCTaHOBOK M HMCIIOJIb3yeMble B HUX Matepuansi(310).

yMeTb:



- OILICHUBATh TEXHOJIOTUYECKHE BO3MOYKHOCTHCOBPEMEHHBIX BBICOKOI()(HEKTUBHBIX
TEXHOJIOTHYECKUX IPOLIECCOB 0O0pabOTKM H3AEIMH B MAaIIMHOCTPOSHHH, 3()(HEKTUBHOCTH HUX
npumenenus (Y1);

- paccUuThIBaTh OCHOBHBIE IApaMETPhl COBPEMEHHBIX BBICOKOI(P(PEKTHBHBIX
TEXHOJIOTHYECKUX nporeccoB (Y2);

- [OJArOTAaBIMBAaTh OTYEThl W MMYyOJUKAlMKW IO pe3yJibTaTaM BBINOJIHEHHBIX
uccaeaoBaHui B obmactu mMammHoctpoeHus (Y3);

- pa3BHUBaTh CBOIl TBOPYECKHUI MOTEHLMAT 332 CUET MOCTOSHHOTO OTCIEKHUBAHUS U
aHanu3a uH@OPMAIM O HAYYHBIX JOCTHKEHHUAX B CBOCH MPOGECCHOHAIBHOM ACSITEIHHOCTU
(Y4);

- BBISIBIIATh ~ NPUOPUTETHBIC  HANpaBlICHHWs]  pEUIeHWs 3a7a4y B 00jactu
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOHN MOArOTOBKM MAallIMHOCTPOUTENIBHBIX MPOU3BOJCTB (Y5);

- BBHIOMpATh MaTepualbl W CPEACTBA TEXHOJOTHYECKOTO OCHAIICHUS JUId
peanu3anuy TEXHOJIOTHYECKUX MPOIECCOB M3TOTOBJICHUSI MAIIMHOCTPOUTENbHBIX u3aenuii (Y6);

- BBISIBIIATE M 3(PPEKTHUBHO HCKaTh HH(OpMALMIO, HEOOXOAUMYIO AJIsl pelIeHUus

3a/1auu Uiu poonemsr;(Y7)

BJIA/I€Th:

- HaBBIKAMH pEIICHHUS TPOOJIeM CBOCH TPEAMETHOW OOJIAaCTH, TPH KOTOPBIX
BO3HHKAECT HEOOXOJUMOCTh OPHUEHTHPOBATHCS B TOCTAHOBKE CJIOXHBIX 3a7ad W ONPEICIICHUN
nyTel Moucka u cpeacTsa ux pemenusi(B1);

- METOJMKONW  pa3paboTku W  odopmieHUs 3aiBOK Ha HW300pETCHHUS U
MIpOMBIIITIEHHBIE 00pa3ibl(B2);

- HaBbIKAMU pa3pabOTKU COBPEMEHHBIX TEXHOJIOTHH  (DU3HKO-MEXaHHYECKON
00paboTKM neTajeil MaliuH, BKJIIOYAas TEXHOJIOTMHM KOMOWHHPOBAaHHOW 0OpabOTKH ¢
HaJIO)KEHHEM Pa3IMUHbIX Pu3ndecknx u xumuieckux 3 dexro((B3))

- HaBbIKAMU [POTHO3UPOBAHUS W pa3pabOTKU TEXHOJOTHMUYECKHUX TMPOIECCOB
(M3UKO- MEXaHMYEeCKOW 00paboOTKM C Y4ETOM HCIOJB3YEeMOT0 Marepuaiia, oOOpyIdOBaHUS H
nHCcTpyMeHTOB(B4)

- HaBbIKAMHU HCIIOJIb30BAHMSI HAy4YHBIX pPE3YJIbTaTOB M HW3BECTHBIX HAyYHBIX
METOJIOB JJIsi peuieHuss MmpoOjeM C HCIOJb30BAaHUEM COBPEMEHHBIX JIOCTHKEHUN HAyKu U
texuuku (BS);

- HaBbIKaMU 0(OPMIICHHS OTYETOB MO PE3Yy/IbTaTaMBBINIOJHEHHBIX UCCIIEOBAHUH B
obnactu mamuHocTpoeHus(B6);

- HABbIKAMHU HCIIOJIb30BAHMS CHEIMAIM3UPOBAHHBIX MPOrPaMMHBIX CpPEACTB U
MH(OPMALIMOHHBIX PECYpCcOB i OOecreueHus: KOHCTPYKTOPCKOM U TEXHOJOTHYeCKOU
MOrOTOBKH Mpou3BoicTBa(B7);

- aKTyaJlbHBIMH METOAaMU paboThl B Ipo(ecCHOHATBHON U cMeXHBIX chepax(B7).



4 COAEP KAHUE U CTPYKTYPA JUCHUIIJINHBI
4.1 Conepsxkanue pa3aesioB AUCHUNIHHBI

Neo HaumenoBan | Conepskanue pasnuena Dopmupyem [Popma
pasze| ue paszuena ast TEKYyLLEr
a KOMIIETEHIIH 0
sg(4acTb KOHTPOJI
KOMIICTCHIIH |51
)

2 3 4 5
O6paboTka MarauTHO-UMITYJIbCHasE 00paboOTKa METalIOB. YK-1 K
MarepuanoB | OOmue cBeaeHus u e€  kinaccudukamus. | OIIK-2 T
UMITyJIbCHBIM | CyIIHOCTH MeToJ1a UTEOPETHYECKHE 3
MAarHUTHBIM | OCHOBBL. Te€XHOJOTHS MarHUTHO-UMITYJIbCHOTO
oJIeM (dhopmooOpazoBanus.IlapameTpsl

IpolieccaMarHUTHO-UMITYJIbCHOM 00paboTKH.
MarsuTHO-UMITyIbCHAS cOopka u
cBapka.OCHOBHbIE cObopouHbIe omepanum,
BBITIOJTHSAEMBIM MarHUTHO-UMITYJIbCHBIM
MeT010M.OCcoOEeHHOCTH u MIpEeUMYyIeCTBa
MarHUTHO-UMITYJbCHOM COOpPKM ¥  MarHUTHO-
VMMITYJIbCHOM CBapKH.

2 | O6paboTka DNEeKTPO-TUIPO-UMITYJIbCHAS 00paboTKa VK-1 K
MaTE€pHUAIOB | METAJIOB. OO6mme CBEJICHUS 51 e¢ | OIIK-2 T
AMITYJIBCHBIM | Kaccuukarus. CylHoCcTh merona | OIIK-3 3
ANIEKTPUYECK | UTEOPETUYECKUE OCHOBBL TexHomoruss 06paboTKu
UM Pa3psaioM | 3JEKTPO-TUJIPO-UMITYJIbCHOM  IITAMIIOBKOW U

eécxeMa. DIEKTPO-THIPO-UMITYIIHCHOE
JTUCTIEPrUpOBaHUE U OYMCTKA. OJIEKTPO-TUIPO-
HUMITYJIbCHOE YIPOYHEHHUE.

3 | YapTpa3Byko | OOpaboTka ¢  TIOMOIIBIO  YIbTPa3BYKOBBIX YK-1 113
Bas KOJICOaHWI TBEPABIX W XPYNKHUX MaTEPHAIIOB. OIIK-2 JIP
pa3MepHas O6mme cBemenus u  e€  wiaccudukanus. | OIIK-3 K
00paboTka Texnonorus YIIbTPa3ByKOBOM pasMepHoit T
MarepuaioB | obpaborku.lIpomuBanue OTBEPCTHI 15810 3

nosiocteir.O0macTy MPUMEHEHHUsI yIbTPa3ByYKOBOM
00pabOTKU. YIIbTPa3BYKOBbIE  TEXHOJOTMH B
METAITypruu. YJbTPa3BYKOBas cBapkKa, Maika,
MeTaJlJIN3allus, ClIeKaHue.

4 | Texnomnoruu, | DIEKTPOHHO-IydyeBas  oOpabOTKa  METaslIoB. YK-1 JIP
ocHOBaHHbIe | OOmuMe cBeaeHUsS. DNEKTPOHHO-IydeBasl pe3ka H OIIK-2 K
Ha pasmepHas obpaboTka.dnextponHo-nydeBas | OIIK-3 T
BO3/ICMCTBUU | CBapKa. 3
MOIIIHBIX JlazepHast 0OpaboTka MeTayioB.O0IIMEe CBEIeHUS.
nydet  wnum | JlazepHas peska u  pasMmepHas oOpaboTka.

IIOTOKOB JlazepHoe YIIPOUHEHHUE " JIOKAJIbHOE
YaCTHI] nerupoBanue.JlazepHas cBapka.

5 | Texunonorun | [Inasmennas oOpaGoTka wmarepuanoB. OOuue VK-1 K
nina3MeHHou | cBeneHus. Ilmasmennas peska u  pasmepnas | OIIK-3 T
06paboTku obpabotka. Ilmasmennas u wmukpomnazmennas | [IKC-1.3 3
MaTepuaioB | CBapka.

6 | CoBpemennnl | Knaccudukarms MaTepHaJIOB 10 YK-1 K




€ TeXHOJIOTUU | oOpabaTbiBaeMOCTH. METOIbI, yayumatome | OITK-3 T
00paboTku 00pabaTbIBaeMOCTb TpynHooOpabareiBaembix | [IKC-1 3
MaTepualioB | cTaieil u cruiaBoB.O0OpabareiBaeMocTs mactmace. | [TKC-2
pe3aHHeM. OO6paboTka pe3aHueM TPyAHOOOpaOaThHIBaEMbIX

MaTepHaJIoB.

[Tpogomxenue Tadbauiesl 4.1
2 3 4 5

AnnutuBable | Mctopuueckue MPEANOCHUIKHA MOSIBJICHUS YK-1 JIII3,
TEXHOJIOTHUU | aJJIUTUBHBIX texHosoruit. O6mmue | OIIK-2 K
B tepmusbl. Knaccuduxamnus meronos, cucrem u | OIIK-3 T
MalIMHOCTPO | YCTAHOBOK aJAMTHUBHBIX TexHojoruil. OcHoBel | [IKC-2 3
E€HUU aBTOMAaTHU3alMM Mpollecca MOCIOHHOTO CO3/aHus

m3nenus. OOoOIIeHHas cxeMa omepauuid mpu

MOCJIIONHOM  co3iaHuu  uzgenus. [lpumeHenue

aJJTUTUBHBIX TEXHOJOTUH B Pa3jIMYHBIX OTPaCIsIX

MIPOMBIIIJIEHHOCTU. AITUTUBHBIE TEXHOJOTHH U

JUTEMHOE TTPOU3BOJICTBO.
Hanorexnon | OcHoBHBIE NOHATHSA W omnpeneneHus. [loHATHs o VK-1 JIII3,
OT'MUB HAHOCTPYKTYPHBIX Marepuaiax n| OIIK-2 K
MAIIMHOCTPO | HAHOTEXHOJOTUU.DPU3NYECKHE ocHOBBI | OIIK-3 T
E€HUH HAaHOTEXHOJIOTUU. TEeXHOJIOTUH «CBEPXY BHM3» U 3

«CHH3Y-BBEPX).

O6mas XapaKTePUCTHUKA

HaHoOMaTepuanoB.MeTo bl HOJTy4eHUs

HaHOMAaTepHaJoB OK-1 el

IlepcniexkTuBBl  pa3BUTHS HAHOTEXHOJOIMH B OK-3 K

MAaIIMHOCTPOEHUH. TpUOOIOrHUeCKre TMOKPBITHSL. OIK-1 T

CamocMmasbiBatomuecs: Nokpeitus.  [lokpeiTus, OIK-2 3

oOnajaronue: >XapoCTOUKOCTbIO; KOPPO3UOHHOM IKC-3

CTOHKOCTBIO; CTOMKOCTBIO

BBICOKOTEMIIEPATYPHOMY OKHCJICHHIO;

IOBBIIIEHHON TEIJIONpOoBOJHOCThIO. Ilopucteie

MaTepuaibl M MaTepuajbl €O CHELUAIbHBIMU

(¢u3NKO-XUMHUECKUMH  cBoiicTBamH.  HoBble

3alIUTHbIE  KE€PaMUYECKUE  HaHOMAaTepUaJbl.

HanocrtpykrypupoBaHHbIe METaJUIOPEXKYILHe

UHCTPYMEHTBI.

B rpade 5 npuBonsaTcs miuaHupyembie GOPMBI TEKYIIETO KOHTPOJIS: 3al[1Ta
naboparopubixunpaktudeckux 3anstuii (JII13), komnoksuym (K), rectupoBanue (T), cnaga
3auéta (3).



4.2 CTpyKTYypa AMCUHUILINHBI

OO0mast TpyI0eMKOCTh JUCHHUILIINHBI COCTaBIseT 4 3a4eTHBIX equHuIl (144 qaca)

TpynoemMKkocTs,
Bun pabotst JacoB
2 cemecTp

OO0uasi TPy10€eMKOCTh 144

AyauTopHas (KOHTaKTHas1) padora: 51

Jlexyuu (J1) 9

Jlabopamopno-npaxmuueckuezansimus (J1113) 42

CamocrosiTesibHasi paboTa, B TOM YHcJIe KOHTAKTHAA: 84

CaMoCTOsATEeTFHOE U3YUEHUE Pa3JIeIoB 30

CamomnoaroroBka (mpopaboTka W TMOBTOPEHHE JIEKIIMOHHOTO

Marepuaga M MaTepuana y4yeOHMKOB M Y4eOHBIX MOCOOMiA, 54

MOJATOTOBKA K JIAOOPAaTOPHBIM UM TPAKTUYECKAM  3aHSATHSIM,

KOJUIOKBHYMaM, pyOe;KHOMY KOHTPOJIO U T.J.)

IMoaroroBka M cravyazauéra 9

Bua uToroBoro KOHTpOJIst 3a4éT

4.3. Jlekunu

O6BéM
Ne Tembl
4acoB
1 | ObpaboTka MaTepranoB UMITYIbCHBIM MarHUTHBIM T10JIEM
1

» | OBpaboTka MaTepranoB UMITYJILCHBIM JJICKTPUYECKUM Pa3psioM
3 | YubTpa3BykoBas pa3MepHas 00paboTka MaTepralioB
4 | TexHonorNM, OCHOBaHHBIC HA BO3/ICHCTBUN MOLIHBIX JIy4€il HIIH IOTOKOB YaCTHIL 1
5 | TexHomoruu miasMeHHO# 00pabOTKH MaTCPHAIIOB 1
6 | COBPEMEHHbIC TEXHOIOTHH 0OPAOOTKH MATEPUATIOB PE3AHHUEM. )
7 | AJLTUTHBHBICTEXHONOTHH B MAIIHHOCTPOCHHH 0
g | HaHOTEXHOIOrHHB MAIIMHOCTPOCHHUH
Hroro
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4.5 JlabopaTOpHO-NIPAKTHYECKHE 3aAHATUSA

Ne | Tembr O0BéM
4acoB
1 2 3
1 | Kpurepun 6e30macHOCTH J1a3epHOM TEXHUKU 2
2 | OCHOBHBIE TEXHOJIOTMUECKHE IMOKA3aTeIN U TMapaMeTpbl pekuMa 3JIEKTPOHHO- 2
JTy4eBOi 00pabOTKH MaTepUaoB.
3 | OcHOBHbIE TEXHOJIOIMUECKHE IOKa3aTelu JIa3epHOW pPE3KU U METOJMKA HX 4
pacuera.
4 | [loka3zaTenu TOYHOCTH, Ka4eCTBA M IPOHM3BOIUTEIHHOCTH JIa3epHON 00pabOTKH 2
OTBEPCTHI
5 | TexHonoruyeckue mMoka3aTesau JIa3epHON CBAPKU 2
6 | M3yyeHue TeXHOJIOTUU U 000PYAOBAHMS JUIsl YIBTPa3BYKOBOM OUMCTKH. 4
7 | YapTpa3zByKoBas CBapKa IjIacTMacC U CBapKa MIACTMAacc TPEHUEM 2
8 | 3yueHne TEXHOJIOTHUYECKUX OCHOB YJIbTPa3BYKOBOW pa3MepHO 0O0paboTKu 4
XPYIKUX MaTepUasoB.
9 | /IBe OCHOBHBIE TPYIIIBI TEXHOJOTUYECKOTO 000PYAOBAHUS, UCHOIb3YEMbIX IS 2
BBIPAIIMBAHUS METAUTMICCKUX U3CIIUN 110 aJIUTUBHBIM TEXHOJIOTHSIM.
10 | TexHOJIOTHN TUTHS METAJUIOB M IIJIACTMACC C MCIOJIL30BAaHUEM CHHTE3-MOJIEIEH 4
Y CUHTE3-(POopM.
11 | UsroToBnenne HaTypHOM Mojenu mpecc-GopMbl Ha OCHOBe NpumeHeHus 3D 4
TIpUHTEpA.
12 | HaHOTEXHOJIOTMHU ¥ METOIbI MOJYYCHUSI HAaHOMATEPHUAJIOB. 2
13 | Buner HanomatepuasioB.DU3MKO-XUMHYECKHE OCOOCHHOCTH HAHOCTPYKTYPHBIX 2
MaTepHUaIOB U UX MPUMEHEHHE.
14 | Metonsl  uccienoBanuss MOPQOJOTHM UM CTPYKTYPHl HAHO-OOBEKTOB H 4
yIABTPAIUCIEPCHBIX (QYHKIMOHAIBHBIX TOKPBITHII.
15 | dymnepensl. YriepoaHble HAHOTPYOKH. 2
Uroro 42
4.6 CamocTosiTeJIbHOE H3yYeHHe Pa3/1esioB AU CHUILTHHBI
No Bormpockl, BHIHOCHMBIE Ha CAMOCTOSITEJIbHOE U3yUCHHE
1 2
1 | Texanonoruu 06pabOTKH MaTEpHAIOB UMIYJIbCHBIM AJIEKTPUUYECKUM Pas3psoM
2 | YabpTpa3ByKOBbIE TEXHOJOTUN B METAJUTYPTUU U JPYTUX OTPACISIX
3 | DnexkTpoHHOJIyueBasi CBapKa
4 | JlazepHas pe3ka u pazmMepHasi 00paboTKa
5 | JlazepHOe ynipoyHEHHE U JIOKAJIBHOE JISTHPOBAHHE
6 | [ImazmMeHHas U MUKpOIIJIa3MEHHAas CBapKa
7 | TeXHOJOTUUTUIPO-PE3AHUS U UXCXEMBbI
8 | KomOuHMpoBaHHbIE METOAbI (PH3UKO-MEXaHUUECKO 00paboTKH
9 | YnpouHeHHe HeCYIIUX MOBEPXHOCTEH AETaIN IIACTUYECKUM Je(OPMHUPOBAHUEM.
10 | TeopeTndeckre OCHOBBI IPOU3BOACTBA U3/IEIMH METOIOM MOCIOWHOIO CHHTE3A.
11 | Mamunsl 1 000pyJOBaHK€ IS BRIPAIIUBAHUS METAJUTMUECKUX U3ICTIHI.
12 | Dkcmutyaranus aJIMTUBHBIX YCTAHOBOK
13 | IlpumeHeHne HAHOTEXHOJIOTUU B TPOMBIIIUIEHHOCTH.
14 | CtpykTypa MOJMMEPHBIX, OMOJIOTHUECKUX U YIIEPOIHBIX HAHOMATEPHATIOB.
15 | Kpucrannu3zaius amopdHeix criaBoB. IHTeHCHBHAs nacTuyeckas aedopmarius.
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ITponomxenue Tadnuupl 4.6

1 2

16 | PeakumonHnas cnocobHocThHaHOMaTepuaoB. Karanus. Biusaue pasmepa 3epeH Ha
CBOMCTBAa HAHOMATEPHUAJIOB.

17 | HaHOCTpYKTYpHBIE IOKPBITHS, 00JIaIA0IIHE KAPOCTONKOCTHIO, KOPPO3HOHHON CTOHKOCTHIO
M CTOMKOCTBIO BBICOKOTCMIICPATYPHOMY OKHCJICHHIO. TGHJIOHpOBOIIFIHII/IC IOKPBITHS.

5 OHEHOYHBIE MATEPUAJIBI UISA KOHTPOJISA YCIHEBAEMOCTHU U
IMPOMEXYTOYHOMN ATTECTAIIUA

5.1 OuwneHouyHble MaTepHaJbl sl TeKyllero W Ppy0eKHOro KOHTPOJIA
yCIIeBaeMOCTH.
Texymuii KOHTPOJIb YCHEBAEMOCTHU CTYICHTOB OCYILIECTBISETCS B COOTBETCTBHM C
OayIbHO-peUTHHIOBOM cuctemMoit arrectanuu oOyuatoutuxcs no OII BO B KBI'Y. Ceenenus 00
opraHu3aiuu paboThl 10 3TOH cucTeMe npuBeeHs! B Tabauie S.1.

No KoHTpoabHEIC MEPOIIPUITHS Maxc. Gamn
_ P potp (pacripen.)

1 Ilocemenune 3aHsaTUA 10 (3+3+4)

2 TectupoBanue 18 (6+6+6)

3 Komnoxsuym 18 (6+6+6)

4 BrimonHenne w 3amuTa Ja00OPATOPHBIX M MPAKTUYECKHX 24 (8+8+8)

pabot
HUTOI'O 70
KosmokBuyMbI

KOJ'IJ'IOKBI/IYMBI npoBOAATCA 110  BOIIpOCAM, BbIHOCHMMBIM Ha IIPOMCKYTOYHYIO
aTTCCTalluIO. HpI/I O9TOM Ha Ka)K,I[BIﬁ H3 TPEX pY6e}KHHX KOHTPOJIbHBIX MEPOIIPUATHA BBIHOCUTCA
OJHa TpCTb BOIIPOCOB U3 061].[61"0 HX 4YHuClla K OJK3aMCHY. HO,Z[FOTOBKa K KOJUIOKBUYMY
OCYIICCTBIIACTCA IO MaTC€pUalamM HCKHHﬁ, J'Ia60paT0pHBIX pa60T M OCHOBHOU H HOHOHHHTCHBHOﬁ
JIMTCPATYPhI, peKOMeHHyeMOfI 10 JUCHHUIIIINHE.

TecThbl
Jlis TeKymiero KOHTPOJIS YCHEIIHOCTH OOydeHHUs HCIONb3YIOTCS pa3paOOTaHHBIE Ha
Kadenape arTecTallMOHHBIC IMEIaroTHYeCKUe M3MEPHUTEIIbHBIC MAaTepUaIbl JJII KOMIIBIOTEPHOTO
TeCcTUpOBaHUs (TecToBbIe 3a1aHus). CTPyKTypa STUX MaTepHalioB IpuBeeHa B Tadnuie 5.2.

Ne Tema Komnnu.
TEM 3aJaHul
1 2

1 IToHSTHS O BBICOKMX TEXHOJOTHIX B MATMHOCTPOEHUH. 23

2 OcHOBHBIEHANPaBJICHUsI 00ECTIEYEHUS TEXHOJIOT MUECKON 78
Ha/IKHOCTH MTPELIU3UOHHBIX CTAHKOB

3 Ananmu3 ycnoBuit o0ecriedeHus: GyHKIIMOHAIBHON HAIEKHOCTH B 45
TPUOOCONPSHKEHUSIX B TPELU3UOHHBIX 000PYI0BaHMSIX.

4 IIpenmsnonnoe 06opyoBaHKe AJs pa3MepHO 00pabOTKU M3aenuil 31

5 [Ipenn3noHHbIE TEXHOJIOTHYECKUE MPOLIeCCHI0O0padOTKY JeTanen 26
pe3aHHeM.

6 OneKkTpopU3HNUECKUE U HIEKTPOXUMUUECKUE METOJIbI Pa3MEepHOH 53
00paboTKH AeTaei.
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ITpoomxenue Tadbuuuel 5.2

7 ITporecchl oOecrieueHns KauecTBa pa3MepHOi 00pabOTKH 17
8 BBeneHne B HAHOTEXHOJIOTHIO 34
9 Hanomarepuaiisl U X KJIacCH(pUKaLUs 29
10 | Metojpl oJiydyeHUs] HAHOMATEPHAJIOB 27
11 | ®usuko-MexaHMYECKUE CBOMCTBA HAHOMAaTepuasoB. PazmepHbie 55
3P PeKTHI
12 | OCHOBBI HAHOTEXHOJIOTUUB MAIIMHOCTPOCHUH. DYHKIIMOHATIbHbIE 67
HAaHOCTPYKTYPHbIE IUJIEHKH (IIOKPHITHS)
13 | CoBMENIEHHOCTH Pa3HOXAPAKTEPHBIX MTPOIIECCOB B HAHOTEXHOJIOTHH 15
Hroro 555

IIpuMepsI TeCTOBBIX 3a1aHUI

1. DTansl )KU3HEHHOTO ITUKJIA U3/IETHI PacIojaraloTcs B Cleayronen

IMOCJICAOBATCILHOCTH

= [IpoektupoBanue -1

= [loaroroBka Npou3BOACTBA -2

= [IpousBoacTBo -3

=  Peammzamnms -4

= Dkcrmryaramus -5

*  Vrummsanus -6

2. IIpu pacTaunBaHuu JAeTajaed U3 MEIHBIX CIUIAaBOB aIMa3HBIMHU PE3IaMu, C
HCIO0JIb30BAHMEM Ha CTaHKAaX IIMHUHJEIbHBIX TOJOBOK C BHICOKOTOUYHBIMH MOAIIUITHUKAMH,
JOCTUTaeMbIi TapaMeTp HIEPOXOBATOCTU MOBEPXHOCTH HAXOAUTCA B Mpeenax

= Ra=0,012-0,018 Mmxm; —
= Ra=0,032-0,020 mxm; +
= Ra=0,063-0,040 MKkM. —

3. Ilpu pacTaunBaHuM AeTaleH U3 ATFOMUHUEBBIX U OCPUILIUEBBIX OPOH3
aJIMa3HBIMUPE3IaMH, C UCIIOJIHb30BaHUEM Ha CTaHKAX IIMUHICIBHBIX TOJOBOK C BBICOKOTOYHBIMHU
MO IIIMITHUKAMH, JOCTUTAeMbIH TTapaMeTp MIEPOXOBATOCTH MOBEPXHOCTH HAXOUTCS B TIpeeax

= Ra=0,012-0,018 Mxm; —
= Ra=0,032-0,020 Mmxm; —
= Ra=0,063 - 0,040 mxm. +

4. [Tocnie MpenM3nOHHOTO TOYCHHUS HE TIPHMEHSIOT
"  XOHUHIOBAaHUE; —
* cynep(UHUIINPOBAHUE; —
"  [PUTHUPKA; —
* mudoBaHue. +

5. IIpu pacraunBaHuy AeTaneil U3 OPOH30BBIX CIUIABOB ajIMa3HBIMU pPe3laMHu, C
MCIOJIb30BAHMEM CTaHJAPTHBIX IIMUHACTBHBIX TOJIOBOK, 00ECTIEUNBAEMBII MapamMmeTp
[IEPOXOBATOCTH MOBEPXHOCTH HAXOAUTCS B IIpeienax

= Ra=0,012-0,018 mx™m; —
= Ra=0,032-0,020 mxm; —
= Ra=0,063 -0,040 MxM. —
= Ra=0,500-0,160 mxm. +
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6. B o0ecrieuennu periaMeHTHPOBAHHBIX MOKa3aTeneld TOYHOCTH 00pabOTKH OCHOBHYIO

POJIb UT'PACT B IPCHU3UOHHBIX TEXHOJIOTUYCCKUX 060py,u013aHI/151x
"  [I0JCHUCTEMA YIIPABICHUS; —
"  TI0JCHUCTEMa KOHTPOJIS; —
"  noacucreMma MaHUITYJIMPOBAHUA; —
* mojacucremMa 00paboTKh. +

7. Ilpeumy1iecTBO aJiIMa3HOTO HAHOTOYECHUSTIEPE ] HAaHOA0Pa3uBHON 00pabOTKOM
00yCIIOBJICHO
® [IOBBIIIEHUEM IIPOU3BOJUTENBLHOCTH B 2 — 3 paza —
® [IOBBIIIEHHEM MPOU3BOAUTENBLHOCTH B 5 — 10 pa3 +
® [IOBBIIIEHUEM IIPOU3BOJUTENBLHOCTH B 12- 15 pa3 —
" HCKIIIOYEHHEM IIapKUPOBAHUS TIOBEPXHOCTH a0pa3WBHBIMH YaCcTHIIAM +

8. Hauboubiiee pactipocTpaneHue Cpeid CUCTEM PacKpOsi JINCTOBBIX MaTepUAIOB
TOJTyqIHIIa
= JIa3epHas pe3ka +
" [JTa3MEHHAs pe3Ka —
* ruapoabpazuBHas pe3Ka —

9. Hanbonee nepcrieKTUBHOM TEXHOJIOTHEN Cpeii CUCTEM PacKpos TUCTOBBIX
MaTCpHaIOB ABJIACTCA
" Ja3epHas pes3ka —
" [Ia3sMEHHas pe3Ka —
* THApoabpa3uBHAs pe3ka +

10. MakcumanbHO JOCTUTaeMas TOUHOCTh MO3UIIMOHUPOBAHUS JETaleH Ha HAHO-
npenu3noHHoM oopabaTeiBatontuii eHTp KERNPyramidNano ¢ ruapocraTudeckumu
HaMpaBJISOMMMU 110 0csiM X, Y, Z 1 )KECTKOM CTAHUHOM COCTaBIISET

= +£0,3 MKM t
= +0,5 MKM —
= + (0,6 MKM —
+ 1,0 MmxMm —

11. MakcumalibHO JOCTUraeMasi TOYHOCTbh IMO3UIIMOHUPOBAHUS JI€Tale Ha BEPTUKAIbHO-
obOpabatsiBaromieM 1eHTpe KERNTTiton ¢ ruapocTaTHyecKUMH HapaBJIsIONMM 1o ocsiM X, Y,

Z. V1 5K€CTKOM CTaHMHOM COCTaBJISICT
= +0,3 MKM —

+ 0,5 MkM —

= +0,6 MKM t

= + 1,0 MKM —

12.HaHomarepuansl -  MaTepualibl,  COJEp)Kalllie  CTPYKTYPHbIE  JIEMEHTHI,

reOMEeTPHYECKHUEe pa3Mepbl KOTOPBIX XOTS Obl B OJTHOM U3MEPEHHUH HE MPEBHIIIAI0T
— 50 1Mm;
+ 100 HM;
— 120 HMm;
— 150 uMm;
13. OnuH HM paBeH:
—10° m;
—10% M



+10° m;

— 1019 M

—10"% M
14. HanokpucTasl 1 HAaHOKJIACTEPHI MPEICTABISIOT COO0 Y4acTHIbI YHOPSAOYEHHOTO
CTpOEHUS pa3MepoM OT 1 10 5 HM, coaepxalme J0:

— 2000 aTomoB

— 1500 aTomoB

+ 1000 atomoB

— 500 atomoB
15. Hanowactuisl umeroT auametp oT 5 10 100 HM U cocTosT u3:

— 80 —90 aToMoOB;

+ 103 — 106 aTomOB;

— 110 — 120 aTomoB;

— 124 — 136 aTomoB.
16. Hanopa3mepHble CTPYKTYpbl (POPMUPYIOTCS U (PYHKIMOHUPYIOT Ha MOJIEKYJISPHOM
YPOBHE, MPU KOTOPHIX IEUCTBYIOT TOJIBKO 3aKOHBI:

— TEOPETUUYECKOTO METAIIIIOBEICHHUS;

— TEOpU pazMepHO 00pabOTKH pe3aHuEM;

— COIPOTHUBJICHUS] MAaTEepHAIOB, MEXaHUKH, MCIIOJIb3yEeMble JUIsl pAcueTOB Y3JIOB
MalliH U uX cOOpKU

+ KBaHTOBOW MEXaHHKH.

17. YapTpanucrnepcHble HAHOMAaTEPUAaJIbl BIEPBBIC OBLIN TOJYICHBI
— B SlnoHun
— B AHIIIMH
— B AMepuke
+ B Poccun
18. YapTpaaucnepcHble HaHOMaTepUalibl HE 00JIaIal0T:
— BBICOKOH TBEPJIOCTHIO,
— BBICOKOH BSI3KOCTBIO,
— TIOBBIIIEHHBIM COMIPOTUBJICHUEM JeopMaIuy,
+ BBICOKOM XJIaZJOEMKOCTBIO.

19. CooTBeTcTBHE MCXKAY IMO3UIHUAMH Y3JI0B YCTAHOBKH Ha CXEME U UX HA3BaAHUSAMMU:

Puc. Cxema ycTaHOBKH JIJIsl HAHECEHUS YIIbTPATUCTICPCHBIX TOKPBITHI
HMOHHO-IIJIa3MEHHBIM METOJIOM.

BaKyyMHas Kamepa

aHoJ

TEPMOKATO/

yIABTPAJAUCIIEPCHAS TJICHKA

OCHOBAHHE IS 10 UIOKKH

10 JIT0KKA

MHMIIIEHD

ok v =
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8. pacmbLIsieMblil MaTEpUa

20. C ymeHbIIIEHHEM pa3MepOB 3€pEH B HAHOMAaTepuasiax yBEIUUUBACTCS UX

+ TBEPAOCTH

— MIPOYHOCTh

— IUTACTUYHOCTh

+ U3HOCOCTOMKOCTh
21. IpeumymiecTBO anMa3zHOTO HAHOTOYEHHUs Hambosee 3ddexkTuBHO Mmpu 00paboTKe
JEeTaJIey U3

— cTalu

— YyryHa

+ IIBETHBIX METAJIOB U UX CIIABOB

—rpagura

+ XpYIKHAX MaTepHUaioB
22. Hauboisiee nepcHeKTUBHBIM HANpaBlIEHUEM B 00JacTH HAHO-KOHCTPYKLIHMOHHBIX
MaTepHaJIOB SBJISIFOTCS CO3/IaHUE!

+ UHTEepPMETAJUTUIOB

— KOMITO3UIIMOHHBIX MAaTEPUATIOB C METAIUTHYECKON MaTpHIICH

— KOMIIO3UIIMOHHBIX MaTEPUAIOB C OPraHUYECKON MaTpuUIlei

+ KOMIIO3MIMOHHBIX MAaT€PUAIOB C KEPAMUYECKON MaTpHLIEH
23. IlpeumymiecTBO aaMa3HOTO HAHOTOUCHHMsSINEpPE] HaHOaOpa3MBHOW 00pabOTKOM
00YyCIIOBJIEHO

— MOBBIIICHUEM MTPOU3BOAUTEIBLHOCTH B 2 — 3 pasa

+ MOBBIIIEHUEM MPOU3BOIUTENBLHOCTH B 5 — 10 pa3

— MOBBIILIEHUEM TTPOU3BOJAUTENBHOCTH B 12- 15 pa3
+ UCKITIOYEHHEM Iap>KUPOBAHUSI TOBEPXHOCTH aOpa3uBHBIMU YaCTUIIAM
24. KoMNo3WIMOHHBIE MaTepHaibl C METAUIMYECKOW MAaTpUIE BIEpPBbIE Hayalu
MIPUMEHATHCS B

+ aBMAKOCMUYECKOW TEXHHUKE

— aBTOMOOMJIBHOM MPOMBIILIEHHOCTH

— CYJIOCTPOECHHUH

— CTAaHKOCTPOEHHUH
5. KoMmno3unuoHHble MaTepralibl C YIIPOUHSIOMIUMHU YaCTULIAMU MOTYT HE OTINYATHCS OT
KOMIIO3UIMOHHBIX MAaTEPUAJIOB, YIIPOUHEHHBIX BOJIOKHAMU

— U30TPOMHOCTHIO CBOMCTB

— CTOMMOCTBIO IPOU3BOICTBA

— BO3MO’KHOCTBIO Tocienyomieil 0opadboTku

+ OCHOBOM MaTpHUIIbI.

IlpakTHYeckue 3aHATHSA
[IpakTudeckue 3aHATHs MPOBOJAATCS B BUJE CEMMHApOB (KpaTKUE YCTHBIE COOOLIEHHS,
YCTHBIE COOOIEHHsSI C MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MpPE3eHTAlMid, JUCKYCCHS 10
MaTepualaM JIeKUMH W HMHIUBUAYalIbHBIM  3aJlaHusIM, TOJATOTOBJEHHBIX B Ipolecce
CaMOCTOSTEJILHON PabOTHI).

5.2 IIpoMe:xxyTOYHAS aTTeCTALMS
Bomnpocsl k 3auery
1. OObsicuuTe  npuHIMO —~ JEHCTBMSA ~ YCTAHOBOK Uil MArHUTHO-MMITYJIGCHOTO
(dhopmooOpazoBaHmsL.
2. Tloyemy HeNb3s TPUMEHUTH MArHUTHO-UMITYIILCHOE (POPMOOOpa3oBaHue st 00paboTKU
3aroTOBOK Majoro auamerpa’?
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3. MOHO 1M HENOCPEACTBEHHO MCIIOJIB30BATh MarHUTHO -MMITYJILCHOE (hOPMOOOpPa30OBaHKE
JUTSI U3TOTOBJICHUS JIETAJIEH 13 HEAJIEKTPOIPOBOIHBIX MaTEpUaIOB?

4. OnuumMTe TUMAYHBIE CXEMbI MATHUTHO-UMITYJILCHOTO (HOPMOOOPa30BaHUS

5. HazoBute 0CHOBHBIC C60p0‘IHbI€ oncpanuu, BbIIOJIHACMBIC C TIOMOIIBIO
MarouTHO-UMITYJIbCHOI'O METOJa, U o0jacT ux IMPUMCHCHMUA.

6. KakoBbl 061aCTH IPUMEHEHUS. MATHUTHO-UMITYJIbCHOM CBApKU?
/. Tlepeunciiure JOCTOMHCTBA MATHUTHO-MMITYJICHOU CBAPKH.

8. KakuerpynnelTeXHOJIOT MM3IEKTPOTUPOUMITYIILCHOHOOPAOO TKUITO YU MITMHANOO0JIBIIT
ee npuMeHeHue?
9. OOBACHUTENPUHLIUIINIEKTPOIHIPABINYECKONIITAMIIOBKUMYKA)KUTE
OCHOBHBIEOOJIACTUIPUMEHEHN S TAHHON OTIepaliHH.
10. HazoBuTteocHoBHBIETIapaAMETPBITPOLIECCANTEKTPOTUAPABINUECKOMN IITAMIOBKH.
11.  JnsgeronpuMeHsAETCAIEKTPOIUAPABINYECKOEUCIIEPITUPOBAHNEMATEPUATIOBUKAK
BBITIOJTHSCTCSIITAOTICpALIHS ?
12. HazoBuTeocHOBHBIEOOIACTUIPUMEHEHUARIEKTPOTUAPABINYECKOTO YIIPOUHEHHUS.
13. B uem cocTouT pusruecKas CyIHOCTh yILTPa3ByKOBOM 00paboTKu?
14. JIiis Kakux MaTepuasoB 1eJeco00pa3Ho NPUMEHEHUE YIbTPa3ByKOBON pa3MepHOil
00paboTku?
15. Ha3zoBuTe OCHOBHBIE mapameTpbl Ipolecca yIbTPa3BYKOBOM  pa3MepHOM
00paboTKu cBOOOAHBIM abpa3uBOM.
16. B 4eM COCTOMT CYHIHOCTB yJIBTPa3BYKOBOM CBAPKH?
17. KakoBbl OCHOBHBIE CBOWMCTBA YJIbTPa3ByKa, MCIOJIb3YEMbIE TIPU YJIBTPA3BYKOBOM
cBapke?
18. KaxoBbl 0CHOBHBIE 00J1aCTH MPUMEHEHUS YIIbTPa3ByKa B METAJTypIruu?
19. KaxoBsl 065acT MpUMEHEHUS YABTPA3BYKOBOM CBapKu?
20. B 1yem cocTosT TOCTOMHCTBA U HEAOCTATKH YIbTPa3BYKOBOM CBAPKH?
21. KakoBbl OCHOBHBIE 007acCTH NPUMEHEHHUS YIbTPa3BYKOBOM MeTaUIM3allud U
CIEKaHHUS?
22. Ha yem ocHOBaHBI 3JIEKTPOHHO-JTyYEBbIE TEXHOJIOTUN 00pabOTKN MaTeprasioB?
23. Kakue ocHOBHBIE omepaiil OTHOCAT K JIEKTPOHHO-Ty4eBOi 00paboTke?
24. HazoButre ocHOBHbIE 00JacTHM NPUMEHEHUS JJIEKTPOHHO-ITYYEBOM pe3KH U
pasMepHoOi 00pabOTKH.
25. HazoBute OCHOBHBIE [IOCTOMHCTBA M HENOCTATKA pPa3MEPHON AIIEKTPOHHO-
Ty4eBOil 00pabOTKH.
26. HazoBute oOCHOBHBIE 3JEMEHTHI OO0OpPYIOBaHMS [UISI DJIEKTPOHHO-JIY4EBOM
00paboTKH.
27. Kakne 0coOeHHOCTH dSIEKTPOHHO-Y4eBOM CBAapKU TO3BOJIAIOT  MOJTY4aTh

Ka4eCTBEHHBIC COCIMHEHUS B M3JENUSAX M3 TYTOIUIABKUX MAaTepUalioB - HUOOMS, TaHTaja,
Bosb(hpama, MmonubaeHa?

28. OT yero 3aBUCHUT TIiIyOMHA NPOHUKHOBEHMs 3JIEKTPOHOB B 0OpabaThIBaeMblii
Marepuan?

29. HazoBuTe OCHOBHBIE TEXHOIOTMUYECKNE TAPAMETPBI AEKTPOHHO-TTY4€BOU CBAPKH.

30. HazoBuTe OCHOBHBIE THUIIBI COEIUHEHHH, MTOIy4aeMbI€ IIPHU JJIEKTPOHHO-ITy4EBON
CBapke.

31. HazoBuTte 0CHOBHBIE TPEUMYILIECTBA MIEKTPOHHO-TYy4EBOM CBApKH.

32. Ha uem ocHoBaHa na3zepHas 00paboTka MarepraaoB?

33. UYT0 Tako€ MOHOXPOMAaTUYHOCTh, KOT€PEHTHOCTD, HAIIPABIEHHOCTD U3ITy4eHUs ?
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34, Kakue BemectBa UCOIb3yIOTCS B Jlazepax Uil TeHepauuu usnydeHus? Hasosure
THUIIBI JJA3€POB.

35. Kakue akTHBHBIE Cpe/ibl IPUMEHSIOTCS B TBEPIOTEIbHBIX JIazepax?

36. Ha3zoBuTte nmapameTpsl 1a3epHOro U3Iy4SHHS U AUANA30H UX U3MEHEHHUS.

37. HazoBute TEXHOJIOTUIECKUE BO3MOKHOCTH Ja3epHOM 00paboTku
(oOpabaTsIBaeMbIe MaTepPUAIIBI, OTICPAIIUU 00PaOOTKH).

38. ['1e NpUMEHSIETCS TEXHOJIOTHS JIa3€PHOM MPOLIUBKH OTBEPCTHIA?

39. Haszosure 001acTH IPUMEHEHNS JIA3€PHON PE3KH MATEPHAIIOB.

40. HasoBuTe mnpenmyinecTBa M HEJOCTATKU JIA3€PHON DPE3KH MATEPHAJIOB 110
CPaBHEHHUIO C TPAJAUIIMOHHBIMU METOIAMHU.

41. B kakux ciydasx npuMeHSETCS UMIYJIbCHOE, a B KAKUX HEMPEPHIBHOE U3TYUCHHE
P pe3Ke MaTepuaoB?

42. YT0 TaKoe Ja3epHOE CKPalONpOBaHne MATEPHAIIOB?

43, KakoBbI 0COOEHHOCTH TpoIecca TEPMOPACKAIBIBAHUS TIPH PA3ICTCHUNA XPYIMKUX
MaTepHuaIoB?

44, [epeuncintTe OCHOBHBIE BHIBI JIA3EPHOTO YIPOYHEHHUS MaTEPHUAIIOB.

45. Ha3zoBuTe TeXHOJIOTHMUYECKHE XapaKTEPUCTUKH Tpoliecca JIA3ePHOTO YIPOYHECHUS
UMITYJIbCHBIM HU3JTy4CHHUEM.

46. Kakue na3epsl HCIIOIB3YIOTCS VISl CBAPKH METAIIIOB?

47. KakoBbI OCHOBHBIE SHEPTETHUUYECKHUE XapAKTEPUCTUKHN JTA3€pPHON CBApKH?

48. me w mnoueMy pEKOMEHAYIOT TIPUMEHSTH JIa3epHYI CBAapKy BMECTO
TPaIUIIMOHHBIX CIOCOOOB CBAPKH IUIABICHUEM?

49, [lepeuncnure OCHOBHBIC IOCTOMHCTBA W HEMOCTATKH JIa3epHOW CBapKH II0
CpaBHEHHIO C JPYTUMH CIIOCOOaMU CBapKH.

50. CpaBHHTE 001aCTH MPUMEHEHHS YJIEKTPOHHO-JIYY€BOM M JIA3EPHON CBAPKH.

51. Jlaiite ompenenenne oOpaObOTKM pe3aHueM. UTO MOHMMAIOT MO JIC3BHIHOM

00paboTKoii, Mo abpa3uBHOM 00paboTKOH?

52. Ot kakux (HakTOpoB  3aBUCHT  00pabaThIBAEMOCTh  KOHCTPYKIIMOHHBIX
MatepuanoB? KakuMu MeToaMu MOKHO €€ YIYUYIIUTh?

53. HazoBute OCHOBHBIE METO/IbI, yIy4IIaoNme 00pabaTbIBaEMOCTh
TPYAHOOOpabaThIBACMBIX CTAJICH U CILIABOB.

54. OnumuTe TEXHOJIOTHIO TOUeHUs, (hpe3epoBanus, NUH(OBaHMS TIaCTMACC.

55. [lepeuncnaure mporpeccUBHbIC METOIbI NIIM(OBaHHS aOpa3WBHBIMU KPYTraMu,
00paboTKH CBOOOIHBIM aOpa3HBOM.

56. Yro Takoe MarHUTHO-aOpa3uBHasi 00pabOTKa, B YE€M €€ CYIIIHOCTh?

57. B yem cocrout cymHoCTh mporecca cynepdunuinupoBanusi? Hazosute obiactu
MPUMEHEHHS CynepGUHUIIIUPOBAHUSI.

58. [lo kakMM OCHOBHBIM TIPU3HAKAM KJIACCH(PHUIUPYIOTCS KOMOMHHPOBAHHBIC
MeTO/Ibl 00paboTKN?

59. B d4em 3akmrouaercss CYIIHOCTh aHOJHO-MEXaHHYeCKoi o0pabotku? Uro

o0ecrieunBaeT )KUAKOE CTEKIIO IPU aHOTHO-MEXaHUYECKOH pe3ke MeTasuia?

60. Kakumu Metomamu 00padaThIBalOT MaTepHaibl, Ui KOTOPBIX TPYIHO HIIH
HEBO3MOYKHO MPHUMEHHUTH OOBIYHBIE MEXaHHYECKHUE METOIbI 00padoTKU?

61. JlaiiTe  ompezeieHHWEe TMOBEPXHOCTHOTO  IUIACTHYECKOTO  J1e(OPMHUPOBAHUSL.
[lepeuncnure craTM4ecKue ¥  yAAapHbIE METOJABl  MOBEPXHOCTHOTO  IUIACTHYECKOTO
neopMupoBaHus.

62. Ha kakowm aTame TEeXHOJIOTHYECKOTO MpoIiecca MEXaHUIeCKO 00paboTKH JeTau
NPUMEHSETCS AIMa3HOE BBITTKUBaHHE?
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63. Kakwue neranm o0pabaTbIBalOTCs aIMa3HbIM BBITJIQXKUBAHHEM ?

64. B uem cocrout cynHOCTH mpoiiecca BUOpoyaapHoit 00padboTku?
65. Tpebyercs mu npumenerrne COX npu yrnpoyHsromeM packaTbIBaHUH?
66. Kakye TEXHOJOTMYECKUE 3aJa4yd PEINAETCS NPUOOKATHIBAHMU TOBEPXHOCTEN
JieTalieil IapoBbIM HHCTPYMEHTOM?
67. Y10 Takoe razma’?
68. Kak knaccuuuupyroT Ipouecchl IIa3MeHHOM 00paboTKn?
69. Yro Takoe miasMoTpoH? Kakue Bbl 3HAaeTe OCHOBHBIE THIIBI IUIA3MOTPOHOB U B
YeM UX OTIn4He?
70. OnuimTe TeXHOJIOTHUIO TIA3MEHHON PE3KH.
71. B deM cocTosIT JOCTOMHCTBA M HEAOCTATKH TJIA3MEHHOM pa3MepHOn 00paboTKu?
72. KakoBa panmonansHas 00acTe NIpUMEHEHUS IUIa3MEHHON Pe3KU MaTeprasoB?
73. Uro Takoe mia3MeHHas 1 MUKpOIUIa3MEeHHas cBapKa?
74. JI1st KakuXx 1eeil uCoJIb3yI0T MUKPOTUTa3MEHHYIO CBApKY?
75. AJZTUTUBHBIE TEXHOJIOTHH.
76. TeopeTrueckne OCHOBBI POU3BOJICTBA M3/ICIMU METOJIOM MOCIOHHOTO CHHTE3a.
7. MaruHbl ¥ 000py0BaHKE JJIsI BRIPAINMBAHUS METATUTHUSCKUX U3/ICITHA.
78. TpeboBaHUS K KOMIBIOTEPHBIM MOJIEIISIM, TPEHA3HAYCHHBIM JIJISl TIPOU3BOJICTBA
Ha YCTAaHOBKaX MOCIOMHOTO CHHTE3A.
79. OCo0EHHOCTH UCTIOB30BaHMS CHHTE3UPOBAHHBIX 00BEKTOB JIJIS IUThS B KAYECTBE
BBITUIABJISIEMBIX FJTH BBDKHTAEMbIX MOJICIICH, TUTEHHBIX (DOPM U CTepIKHEH
80. JlaiiTe onpeeneHnue NOHATHS «HAHOTEXHOIOTHUS.
81. B dWeM COCTOMT MEXIUCHUIUIMHAPHOCTHHAHOTEXHOJOTHH KaK HAINpaBIICHUS |
KaKOBO €€ 3HA4YeHUE IS HAyYHO-TEXHHUECKOTO Tporpecca?
82. [epeuncnante NPUOPUTETHBIC HATIPABJICHUS Pa3BUTHUSI HAHOTEXHOJIOTUH.
83. OxapakTepu3yiTe OCHOBHBIE Pa3HOBMIHOCTH HAHOMATEPHAIIOB.
84. Kakumu pasmepamu 3epeH (CIOE€B, BKIIOYCHHH, TI0pP) XapaKTEPU3YIOTCS
HaHOMAaTepUAITbI?
85. B 4yem cxocTBO M pa3nuune KiIacTepoB, HAHOYACTHUI] M HAHOIIOPOIITKOB
86. JlaiiTe 0OIIYI0 XapaKTEePUCTHKY CTPYKTYPhl HAHOMATEPHAJIOB.
87. OxapakTepHu3yiTe OCHOBHBIC MEXaHU3MBbI POCTa TUICHOK.
88. CpaBHHTE JOCTOMHCTBA M HEJIOCTATKH METOJIOB IMPOCBEUYMBAIOIICH DIIEKTPOHHOM
MHUKPOCKOTIMH U PEHTTCHOCTPYKTYPHOTO aHAJIN3A.
89. OxapakTepu3yiTe OCHOBHBIC THIIBI PACTIPEICICHUS KPUCTALTUTOB 110 pa3MepaM.
90. OnwuimmTe OCHOBHBIE THITHI c(DEKTOB B HAHOMATEpUAIaX.
ol. Moryt 11 HAaHOKPUCTAILIBI OBITH Oe31e(PEKTHBIMU?
92. KakoBbI 0COOCHHOCTH TIOBEPXHOCTEH pa3jiena B HaHoMaTepuasiax?
93. OxapakTepu3yiiTe =~ OCOOGHHOCTH  CTPYKTYPBI  CYNPaMOJIEKYJSIPHBIX U
HAHOTIOPUCTHIX MaTePHAJIOB.
94. JaiiTe oOIIyI0 XapaKTEPUCTUKY TYOYISIPHBIX M TYKOBHYHBIX HAHOCTPYKTYP.
95. HaHoCTpyKTYypHBIE H3HOCOCTOMKHE aHTU(PPUKIIHOHHBIE TOKPBITHS
96. Hanorexnosorust abpa3uBHoit 06paboTKH
97. CyIIHOCTh aIMa3HOTO HAHOTOYEHHMS
98. PesxuMbl ommpoBaHus Ipu HaHOAOPa3UBHOI 00pPadOTKE
99. OxapakTepu3yiiTe OCHOBHBIE 3Tallbl ICTOPUHU H3YUEHHS Pa3MEPHBIX d3P(EKTOB.
100. KakoBbl 0COOCHHOCTH TIPOSIBIICHUS pa3MepHBIX 3()(EKTOB B HAHOMaTepranax?
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101.
102.

[IpuBenure mpuUMeEpsI

IIEKTPOHHYIO CTPYKTYPY HAHOMAaTEPHUAJIOB.

103.

HAaHOMATEPHUAJIOB.

104.

HaHOMaTepHuaax.
105.
106.

U TEMIEPATypy IUIaBJIEHUSI HAHOMAaTEpUaAJIOB?

B 4yem cyTh KBaHTOBBIX pa3MepHbIX 3pdekToB?

Oxapakrepu3yiTe 0COOCHHOCTH (ha30BBIX MPEBPAIICHUI B HAHOCTPYKTYpaX.

u OOBsICHUTE BIHMSHHE pa3MepHBIX 3(dekToB Ha
[lepeuncaure ocHOBHBIE (DAaKTOPHI, BIUSIOIMIME HAa HEPABHOBECHOE COCTOSHHE

[IpuBenute mpumepsl U OOBSICHUTE MPUPOAY HAJIHUUS METacTaOWIBHBIX (a3 B

Kak Bnusier pazmep KpUCTaUIUTOB HAa KOAPPHUIIMEHT TEPMUUECKOTO PACIIMPEHUS

6. METOAUYECKHUE MATEPUAJIbI, OINPEIAEJAIOINIUE ITPOLEAYPbI

OIIEHUBAHUSA 3HAHWH, VYMEHHHA, HABBIKOB U
JAEATEJIBHOCTH
6.1. Pe3yabTaThl 0CBOCHHS y4eOHONH AMCUMILIMHBI, OJIesKallie POBEepKe

(W) OMNBITA

Nupukarop OcHOBHBIE TTIOKa3aTen O1eHOYHBI
Pe3ynbrarer o0yueHus
KOMIIETEHITUN OIICHKH PEe3yJIbTaTOB € cpecTBa
1 2 3 4
VYK-1.1 3naer 3HATh: CYIIHOCTh OCHOBHBIE ATanbIPa3BUTHE K
METO/bI COBPEMEHHBIX BBICOKO3()(DEKTUBHBIX T
KPUTHYECKOTO TEXHOJIOTHYECKUX METO/I0B TIOJYYEeHHUSI U 3
aHaJlM3a CUTyalluid U | MPOLIECCOB U3rOTOBJICHUSI | 00pabOTKH MaTepHUaoB B
CUCTEMHOT'0 NOJIX0Jla | JeTalieil U U3JeNuu B aBUAIMOHHOM, paKEeTHO-
K npo0iemMam MalIMHOCTPOEHHUH, KOCMUYECKOMH,
007acTh UX MPUMEHEHUS, | PAIUOIIEKTPOHUKE U
MIPUEMBI OCYILIECTBICHUS, | MPUOOPOCTPOCHUH.
OCHOBHBIE ITapaMeTphl U TexHnonoruueckue
HCIIOJIb3yeMOe BO3MO’KHOCTHCOBPEMEHHBIX
o0opynoBaHue TEXHOJIOTUYECKHX
VK-1.2 Ymeer YMeTb:OlICHUBATh IIPOLIECCOB [0 CPAaBHEHHUIO C
COOTHOCHTH TEXHOJIOTUYECKHE TPaAULIMOHHBIMH.
pa3HOPOJHbIE BO3MO>KHOCTHCOBPEMEHH
SIBIICHUSA U BIX TEXHOJIOTHUECKUX
CUCTEeMAaTHU3UpPOBaTh | MPOLIECCOB 0OPaOOTKU
UX B paMKax U3JIENNIA B
n30paHHbBIX BUJIOB MAIIMHOCTPOEHUH U
npohecCuoHANbHOM 3¢ (HEeKTUBHOCTD
JeSITENIbHOCTH MPUMEHEHUS
OIIK-2.1 3naer 3HATh:COBPEMEHHBIE DIIEKTPOHHAs MUKPOCKOIIHS JII3
COBPEMEHHBIE METO/Ibl UCCIIEIOBAHUS BBICOKOTO K
METOIbI MOP(OIOTHH U CTPYKTYPHI | paspeieHus. MeTo s T
nccaea0BaHus pU YIBTPAIUCIIEPCHBIX CKaHUPYIOLIEHN JIEKTPOHHON 3
pereHuu (YHKIIMOHATBHBIX MuKpockonuu. CKkaHupyroma
KOHCTPYKTOPCKHX, MOKPBITHI s TYHHEJIbHAasi MUKPOCKOIIHUS.
TEXHOJIOTUYECKUX U MeTo bl 27EKTPOHHOU
9KOHOMMUYECKUX cnekrpockonuu. PaccunteiBa
3a/1a4 Th OCHOBHBIE MapaMeTPhI
MaIlIUHOCTPOUTETbHBI IIPOLIECCOB MarHUTHO-

X MPOU3BOACTB

UMITYJIbCHOM 00paboTKH,
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OIIK-2.2 Ymeer
pa3pabaThIBaTh
METOAUKHI
TEOPETUYECKUX U
OKCIICPUMCHTAJIbHBIX
HCCIEN0BaHUM IIPH

YMeThb:pacCUUTHIBATh
OCHOBHBIE TTapaMeTpPhI
COBPEMEHHBIX
BBICOKOA(P(PEKTUBHBIX
TEXHOJIOTUYECKUX
IPOLIECCOB

YJIbTPa3ByKOBOWCBAPKH,
IEKTPOHHO-ITy4EBOU
00paboTKu.

peleHnmn

KOHCTPYKTOPCKHX,
TEXHOJIOTUYECKUX U
SKOHOMMUYECKUX
3aja4
IIpoaosxenue Tadauubl 6.1
1 2 3 4
OIIK-2.3 Bnaneer BJIa/IETh: HaBbIKAMU Pa3pabarbiBath JIII3
HaBbIKaMU IPEJCTABJICHUS | UCIOJIb30BAaHUS HAYUYHBIX | TEXHOJIOIMYECKUE K
Pe3yJIbTaTOB UCCIEAOBAHUN | PE3YJIbTATOB U U3BECTHBIX | MPOILIECCHI C T
IIPH pelIeHuU HAy4YHBIX METOJIOB JUIS HCII0JIb30BAHUEM 3
KOHCTPYKTOPCKHX, perieHus npoOiem ¢ HAaHOMAaTepPHAJIOB U
TEXHOJIOTUYECKUX U HCII0JIb30BAHUEM HAHOTEXHOJIOTHH. 3aluTa
HSKOHOMMUECKHUX 3a/1a4 COBPEMEHHBIX nabopaTopHo-
JOCTHKEHUI HayKu 1 MPAKTHYECKUX padboT
TE€XHUKH
OIIK-3.1 3naer 3HATh:COBPEMEHHBIE OTBeTHI HAa TECTOBBIE JIII3
COBPEMEHHBIE UH(POPMALMOHHO- 3aJJaHUs U KOHTPOJIbHBIE K
UH(pOPMAaIMOHHO- KOMMYHHKaIlUOHHbIE BOIIPOCHI Ha T
KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH, KOJIJIOKBUYMaX. 3
TEXHOJIOTUH, UH(POPMAaLMOHHBIE ITpoBepka MOJHOTHI U
MH(GOPMALMOHHBIE PECYPCHI | PECYPCHI U BO3MOXKHOCTH Ka4yeCTBa BBINOJIHEHUS
Y BO3MOXHOCTH UX UX IPUMEHEHUs B HAy4YHO- | J1abopaTOpHO-
IIPUMEHEHHs B HAy4YHO- UCCIIeI0BaTENbCKOM IPAaKTUYECKUX
HCCIIEI0BATENILCKOM JeSTebHOCTH paboT.OTBeTHI HA
JEeATeIbHOCTH KOHTPOJIbHBIE BOIIPOCHI K
OIIK-3.3 Bnaneer BJIaJeTh:HaBbIKaMU 71a00paTOPHO-
HaBbIKAMHU UCIIOJIb30BAHUS | UCIOJIb30BAHUSA IPaKTUYECKUM paboTam.
COBPEMEHHBIX CIEeLUAIN3UPOBAHHBIX OtBeTsl Ha
IIPOrpaMMHBIX KOMILJIEKCOB | IPOIPaMMHBIX CPEICTB U aTTeCTalllOHHbIE
IUISl PELIeHNs] MH)KEHEPHBIX, | HH(GOPMALlMOHHBIX BOIIPOCHI K 3aUeTy
YIIPaBJIEHYECKUX U pecypcoB Ui
HCCIIeIOBAaTENIbCKUX 3aJau | oOecrieueHust
KOHCTPYKTOPCKOM 1
TEXHOJIOTUYECKOH
NOITOTOBKH ITPOM3BOJICTBA
OIIK-4.1 3Haer CTpyKTypy | 3HATB: CTPYKTYpY U OTBeTHI Ha TECTOBBIE JIII3
U TpaBuiIa opopMIIeHUS npaBuia 0popMIIEHUS 3a/laHusl ¥ KOHTPOJIbHBIE K
HayYHO-TEXHUYECKHUX OTYETOB I10 Pe3yJIbTaTaM BOIIPOCHI HA T
OTYETOB M MyOJIMKAIUI 10 | BBIMOJHEHHBIX KOJUIOKBUYMaX. 3
pe3yibTaTaM BBIIIOJHEHHBIX | UcciefoBaHui B o6nactu | [IpoBepka moiHOTH U
UCCIIeIOBAaHUM B 001aCTH MaIIMHOCTPOEHUS KayecTBa BBIIIOJIHEHUS

MallIMHOCTPOCHHUA

1a00paToOpHO-
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OIIK-4.2 YMmeet
MOATOTABIINBATH HAYIHO-
TEXHUYECKUE OTYCTHI U
MyOIHKAIUH TI0
pe3yJbTaTaM BBIMIOJTHEHHBIX
HCCJICIOBAHNM B 00J1aCTH
MalTUHOCTPOCHUS

yMeTL JJ10AroTaBJIMBAaTh
OTYCTHI U HY6HI/IK3HI/II/I 110
pe3YHBTaTaMBLIHOJIHeHHBIX
HCCIIENOBAHUN B 00JIaCTH
MaH_II/IHOCTpOCHI/ISI

OIIK-4.3 Bnaneer
HaBBIKAMH O(OPMIICHHS
HAyYHO-TEXHUYECKHX
OTYETOB ¥ 0030POB TIO
pe3yibTaTaM BBITTOTHEHHBIX
HCCIIEA0BaHUM U IPOEKTHO-
KOHCTPYKTOPCKHX paloT B
00acTl MallTMHOCTPOEHUS

BJaJ€Th: HABBIKAMU
0(OpPMIICHHSI OTYETOB TI0
pe3y.HI>TaTaMBI)IHOJ'[HeHHI)IX
HCCIIeI0BaHUI B 001aCTH
MaHII/IHOCTpOGHI/Iﬂ

NPaKTUYECKUX paboT.
OTBeTHI Ha KOHTPOJIBHBIC
BOIIPOCHI K
1a00paTOpHBIM U
NPaKTUYECKUM paboTam.
OTtBeTHI HA
aTTeCTAI[IOHHBIC
BOIIPOCHI K 3a4€Ty
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ITpogomxenue Tadbauuesl 6.1

1 2 3 4
OIIK-7.13Haer anropuTt™Mbl | 3HAThH:COBOKYITHOCTb YpoBeHb K
MOJATOTOBKH 3asiBOK Ha IPaBUJI U TIOPSIIOK TEXHUKH.3aM0JIHEHHUE T
n300peTeHus u odopmIIeHHS 3aIBOK Ha paszfzeina «ypoBEHb 3
MIPOMBIIITICHHBIE 00pa3Ibl B | U300pETCHUS U TEXHUKN» MATCHTHOU
00J1aCTH KOHCTPYKTOPCKO- | IPOMBIIIICHHBIE 00pa3ipl | 3asBku.lloHsTHE
TEXHOJIOTUYECKON B MaIlIMHOCTPOCHHUU npototuna. [lopsmok u
MOJITOTOBKH 0COOEHHOCTH BBIOOpA
MAaIIMHOCTPOUTEIBHBIX npototuna.MccnepoBanus
MIPOU3BOJICTB MaTEHTOCIIOCOOHOCTH U
OIIK-7.3 Bnageer BJAJEeTh: METOINKOM MMaTeHTHOH
HaBbIKaMU MOJITOTOBKU pa3paboTku u yncToThl. OPopmiieHne
3asBOK Ha M300pETECHUS U 0(pOpMIICHHS 3a5IBOK HA | OTYETA O MATEHTHBIX
MIPOMBIIITIEHHBIE 00pa3IIbl u300peTeHus U UCCJIEIOBaHUSIX.

TPOMBIIIJICHHBIC 00pa3Ibl. | AJITOPUTM U IIpUMED

COCTaBJICHUS 3a5BKH.

[Topsimok paboThl HAJ

3as1BKOM Ha MOJTy4EHHUE

naTeHTa
[IKC-1.1 3naet meToauku 3HATh:TPeOOBAHUS K OTBeTHI HAa TECTOBBIE JIII3
MPOEKTUPOBAHHS crucTeMam 3aJlaHusl ¥ KOHTPOJIbHBIC K
TEXHOJOTMYECKHUX KOHCTPYKTOPCKOM U BOIIPOCHI Ha T
IIPOLIECCOB U3rOTOBJIEHUS TEXHOJIOTUYECKOHN KOJIJIOKBUYMaX. 3
U3JeTUI MAIMHOCTPOEHUS, | JOKYMEHTAlUH MPU ITpoBepka MOJHOTHI U
CHCTEMBbl KOHCTPYKTOPCKOM | pa3paboTke Ka4yeCTBa BBINOJIHEHUS
Y TEXHOJIOTHYECKOM BBICOKOA((DEKTUBHBIX 1ab0paTOPHO-
JOKYMEHTaIUH, TEXHOJOTUYECKUX HPaKTUYECKUX
TEXHOJIOTHYECKON IPOILIECCOB U3rOTOBJIEHUS | paboT.OTBETHI Ha

MOATOTOBKH MTPOU3BOJICTBA,
MPOrpaMMHBIE CpEACTBa
aBTOMAaTHU3aIUH
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOU
MOATOTOBKH MTPOU3BOJICTBA

U3aeIni
MaITHuHOCTPOCHUS

[IKC-1.2 Ymeer
MIPOEKTUPOBATh U BHEAPATH
3¢ hexTUBHBIC
TEXHOJIOTUYECKHE
MIPOLIECCHI U3TOTOBIICHUS
KOHKYPEHTOCIOCOOHBIX
W3JIeTH MallTHHOCTPOCHUS

YMeTh:BbISBIIATH
IPHOPHUTETHBIC
HAIPABJICHUS PELICHUS
3a7ay4 B o0J1acTy
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKO
[IOJITOTOBKHU
MAaIIMHOCTPOUTENbHBIX
MIPOU3BOJICTB

IIKC-1.3 Baaneer
HaBbIKaMU pa3padOTKH
TEXHOJIOTHYECKUX
MPOLIECCOB U3rOTOBJICHUS
W31 MAlIMHOCTPOCHUS,
OTBEYAIOIINX COBPEMEHHBIM
TpeOOBaHUSM KadecTBa

BJIaJ1eTh:HaBbIKAMU
pa3paboTKN COBPEMEHHBIX
TEXHOJIOTUH (PU3HKO-
MeXaHHUYEeCKOi 06paboTKH
neTanei MallluH, BKIItoYast
TEXHOJIOTUU
KOMOHMHUPOBaHHOM

KOHTPOJIBHBIE BOIIPOCHI K
1a00paTOPHBIM U
MPaKTUYECKUM paboTaMm.
OTBeTHI Ha
aTTECTAl[MOHHBIE
BOIIPOCHI K 3a4eTYy.
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MPOIYKUMH U TEXHUKO-

00paboTKHU C HAJIOKEHUEM

SKOHOMMUECKOI pa3UYHbIX (PU3UYECKHUX U
3P PEKTUBHOCTH XUMUYECKHX 3()(HEKTOB;
IIPOU3BOJICTBA
ITponomxenue Tabauesl 6.1

1 2 3 4
[IKC-2.1 3naer 3HATB: CTPYKTYPY H OTBeThI Ha TECTOBBIE K
COBPEMEHHBIE CBOMCTBAa OCHOBHBIX THUIIOB | 33/I1aHUS U KOHTPOJIbHbIE T
KOHCTPYKITHOHHBIE U KOHCTPYKIIUOHHBIX U BOIIPOCHI Ha 3
WHCTPYMEHTAJIbHBIE MHCTPYMEHTAIBHBIX KOJUIOKBUYMAaX.
MaTepuabl, MaTepUajIoB U CBSI3U [TpoBepka MoJHOTHI U
TEXHOJIOTUYECKHE MEXy CTPYKTYpOi KayecTBa BBIIIOJIHEHUS
BO3MOYHOCTH CPEJCTB MaTepuasoB U 71a00paTOPHBIX U
TEXHOJIOTUYECKOTO TE€XHOJIOTMYECKUMHU MPAKTHYECKUX padoT.
ocHarieHus (00opynoBaHus, | MPOIECCaMU U OTBeTHl HA KOHTPOJBHBIE
TEXHOJIOTUYECKON HCIIOJIb3YEMOM BOIIPOCHI K
OCHACTKH, CPEJICTB TEXHOJIOTMYECKON 1ab0paTOpHBIM U
MEXaHU3aIH U OCHACTKH MPAKTHYECKUM paboTam.

aBTOMAaTHU3AINN) IS
peanu3anuu
TEXHOJIOTHYECKUX
IIPOLIECCOB U3rOTOBJIECHUS
MAIIMHOCTPOUTEIIHHO I

PO AYKITUN

[TIKC-2.2 Ymeer
aHaJM3UPOBaTh, BEIOUPATH
1 3¢ HEeKTUBHO
UCIIOJIb30BaTh MaTePHAJIbI U
cpencTBa
TEXHOJIOTUYECKOTO
OCHAIIICHUS JIJIS
peanu3anum
TEXHOJIOTUYECKUX
MPOIIECCOB U3TOTOBJICHUS
MAaIIMHOCTPOUTEIHHON

MIPOTYKIIUU

yMeTh: BBIOUpaTh
MaTepuaibl U CpeacTBa
TEXHOJIOTUYECKOTO
OCHAILIEHUS JJIs1
peanuzanuu
TEXHOJIOTUYECKHUX
MPOLIECCOB U3TOTOBJICHUS
MAaIIMHOCTPOUTENbHBIX
U3aenni

IIKC-2.3 Biaageet
HaBBIKAMH TI0 BBIOOPY U
3pPeKTUBHOMY
UCTIOJIb30BAHUIO
MaTepHaloB U CPE/ICTB
TEXHOJIOTUIECKOTO
OCHAILICHUS JUTS
peanuzanu
TEXHOJIOTUYECKUX
MPOIIECCOB U3TOTOBIICHHUS
MaIIuHOCTPOUTEIBHOM
PO IYKITUH

BJIA/IeTh:HABBIKAMH
NPOTHO3UPOBAHHUS U
pa3paboTKu
TEXHOJIOTUYECKUX
MPOIECCOB (PUIUKO-
MeXaHH4YecKoi 06paboTku
C Y4€TOM HCIOJIB3yeMOTO
Marepuaia, 000pyI0BaHHs
Y HHCTPYMEHTOB

OTBeThI HA
aTTeCTallMOHHEIE
BOIIPOCHI K 3a4ETY.
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ITIKC-3.1 3naet ycTpoiicTBO
Y XapaKTEPUCTUKHU CPEJICTB
TEXHOJIOTHYECKOTO
ocHareHus (000pyaoBaHus,
TEXHOJIOTUYECKOU
OCHACTKH, CPEJICTB
MeXaHU3aIH U
aBTOMAaTU3alN) U
METOIUKH UX
POEKTUPOBAHHS

3HATH: IPUOPUTETHHIC
HaIpaBJICHUS PEIICHUS
3a7a4 B 00J1acTH
KOHCTPYKTOPCKO-
TEXHOJOTHYECCKOM
MMOATOTOBKH
MaITUHOCTPOUTEIBHBIX
MIPOU3BOJICTB

OTBeTHI HAa TECTOBLIE
3a/1aHKsI U KOHTPOJIbHBIE
BOIIPOCHI HA
KOJUIOKBHUYMaXx.

OTBeTHI Ha
aTTeCTallMOHHEIE
BOIIPOCHI K 3a4€TYy.

w3 =R

O6o03nauenus B Tadu.: JII13 -nmaboparopHo-npakruaeckue 3ausatus, K - komwtoksuym, T -

TECTUpPOBaHUE, 3— 3aUéT
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6.2 llIkaja oueHUMBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
6.2.1 Texymmii 1 py0e:KHbIIl KOHTPOJIb
B pamkax Tekymiero u pyoexHOro KOHTPOJIS 0 IUCIUILTIHE CTYACHT MOXET Habparthb 110
70 6amnoB. Pactipenenenue 6auioB MPUBEACHO B TAONIHIIE.

Cem [Ikana orleHUBaHUS

cCTp 0-35 6amioB 36-50 G6amnoB 51-60 GamtoB 61-70 GamnoB

1 YactuunHoe [Tonnoe nin yactuunoe | [lomHoe um | [losnnoe WJIH
MOCEIleHUE HOCeIleHue YaCTUYHOE YaCTUYHOE
ayJIUTOPHBIX ayJIUTOPHBIX 3aHATUH. | IOCELEHUE MOCeIlleHue
3aHSTHH. [lonHoe BBINONHEHUE U | AyTUTOPHBIX ayJIMTOPHBIX
HeynosnerBopure | 3ammura nabopaTtopHbix | 3anatuil.  [lomHoe | 3amsrtuii. [lomHoe
JIbHOE BBINIOJIHEHHUE | padoT. YacTtuuyHoe | BBITIOJIHEHUE U | BBINIOJIHEHNE U
7a00paTOpHBIX U | BHIMOJIHEHWE W 3aluTa | 3allMTa 3aIuTa
MIPAKTUYECKHUX IPAKTUYECKUX  paboT. | 1a00paTOPHBIX U | 1a0OpaToOpHbIX U
pabor. [Inoxast | Y 10BIETBOPUTENBHBIE | MPAKTUYECKUX MIPaKTUYECKUX
MOATOTOBKA K | MOKa3aTenu o | pabor. 3aHATHH.
0ayuIbHO- KOJUIOKBUYMaM n | Xopomme Beicokue
PEUTHUHTOBBIM TecTUpOBaHUAM.OLICHK | IMOKa3aTean 10 | MOKa3aTenu o
MEPOTIPUATHSIM. a KOJUIOKBUYMaM U | KOJUJIOKBUYMaM |
Crynent HE | «YJOBIIETBOPUTEIBHO». | TECTUPOBAHUSIM. TECTUPOBAHUSIM.
JOTTyCKaeTCst K Onenka «xopomo». | Onenka
MIPOMEXYTOUHOM «OTJINYHOY.
aTTecTaluu

6.2.2 IlpomeskyTOYHAsI aTTeCTAIUSA
OreHKa pe3yabTaTOB OCBOCHUS yU€OHOUW MUCIMIUIMHBI TIPOBOIUTCS TIO CIICTYIOIICH
IKajie, IpUMEHSIeMOM Ha 3a4eTe

Ixkama oneHUBaHUsA

Cemectp He 3auteno 3auTeHo
(36-60 6ayoB) (61-100 6amnoB)
1 Crynent wumeet | CtyaeHT umeet 36-45 6a/uioB 10 UTOTraM TEKYIIETO U pyOeKHOTO

36-60  GamioB
o WUTOTaM
TEKYLIEro u
pyOexKHOTO
KOHTpOJIs,  Ha
3a4ére HE
OTBETHUJI Ha
TEOPETUUECKUAMN
BOIIPOC MU  HE

pelma 3a1aqy.

pelini 3aaavy.

cIayd 3a4uéeTa.

KOHTpOJIS, Ha 3ayeTe JaJ I[OJHbIA (YaCTUYHBIM) OTBET Ha
TEOPETUUYECKHUI BOIPOC U YACTUYHO (TIOJIHOCTBIO) PEIIN 3a/1auy.

Crynent umeet 46-60 6amIoB 0 UTOraM TEKYILLEro U pyOexHOTo
KOHTPOJIS, Ha 3adeTe Jaj MOJHBI OTBET Ha OJUH BOIPOC WU

Crynenry, umeromemy 61-70 6amioB mo uroram TEKYIIEro U
pPYOEKHOIO KOHTpOJIS, BBICTABJISIETCS OTMETKA «3ayTeHO» 0e3
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7 YYHEBHO-METOJNMYECKOE OBECIHHEYEHHUE JUCHUIIJINHbBI
7.1 OcHoBHasi 1UTEpPaTypa
1.  BbICOKHE TEXHOJIOTUH pa3MepHON 0OpabOTKH B MAIIMHOCTPOCHHUU: YUEOHUK IS

By30B / A.Jl. Hukudopos, A.H. Kosmos, FO.®. Hazapos, A.I'. Cxuptiamze. — M.: Beicil. k.
2007.-327c.

2. Huxkudopor, A. JI.CoBpemeHHBIC NpoOIEMBI HAYKH B OOJACTH TEXHOJOTHH
MamrHOCTpoeHus: Yueb. mocodue s By3os/A. JI. Hukudopos. —M.: Beicmr. mk. 2006. — 392
c.

3.  Kamener C.B. TexHonoruu aiguTUBHOTO IPOU3BOJICTBA [ DIEKTPOHHBIN pecypc]:
yuebnoe mnocobue/ Kamener C.B., Pomanenko K.C. — DnekTpoH. TEKCTOBBIE HaHHBIC. —
Opendypr: OpenOyprckuii rocynapcrBeHnsiil ynusepcutet, 9bC ACB, 2017. — 145 ¢. — Pexxum
noctyna: http://www.iprbookshop.ru/71339.html. — 3BC «IPRbooks»

4. Tongobuna B.I'. HanoTexHOJIOTHH B MAaIIMHOCTPOCHUU [DIEKTPOHHBIN pecypc]:
yuebnoe mocobme/ Tlonmmobuna B.I. — DOnekrpoH. TekcToBble naHHble. — benropon:
benropoackuit rocyiapcTBeHHbIN TexHoJorndeckuii yausepcurer um. B.I'. lllyxosa, O5C ACB,
2014. — 150 c. — Pexxum noctyna: http://www.iprbookshop.ru/49712.html. — 3BC «IPRbooks»

5.  T'nmymenko A.I'. Hanomartepuanbl ¥ HAHOTEXHOJIOTHH [DJIEKTPOHHBIA pecypc]:
yaebnoe nmocoome/ 'mymenko A.I'., I'mymenko E.Il. — DnexTpoH. TekcToBble qaHHbIe. — Camapa:
[ToBomKCKMI TOCYAapCTBEHHBIH YHUBEPCHUTET TeEKOMMYHHKanuil u uHpopmaTuku, 2017. —
269 c. — Pexxum nmoctyna: http://www.iprbookshop.ru/75388.html. — 9BC «IPRbooks»

6. HaHOTexHOJOTMH W CHEIHATbHBIC MaTepHUATbl [DIEKTPOHHBIM pecypc]: yuedHoe
nocobue musa By3oB/ FO.II. ComnmeB [um np.]. — DOnexTpoH. TekcToBbie maHHble. — CII0:
XUMUM3AAT, 2017. — 336 c. — Pexxum nmoctyma: http://www.iprbookshop.ru/67351.html. — 9bC
«IPRbooks»

7. Butazp ILLA. OCHOBbI HAHOTEXHOJIOTMHA M HAHOMATEPHAIOB [DJIEKTPOHHBIN
pecypc]: yuebnoe nocooue/ Butszp I1.A., CBuaynoBud H.A. — DIeKTpOH. TEKCTOBBIC TaHHBIC. —
MuHck: Brinmiimnasg IIIKOJIA, 2010. — 302 C. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/20108.html. — 9bC «IPRbooks»

7.2 lonmosiHUTEILHAS JIUTEPATYPaA

1.  VYmpasnenue kayecTBoM (popmMooOpa3zoBaHUs HA MPELU3UOHHBIX
aBTOMATU3UPOBAHHBIX METAJUIOPEXKYIIUX cTaHkax / A.A. Urnarees, E.A. Cururos, }0.A.
Kpuomenn, M.B. Bunorpaznos. — Capatos: Capar. roc. TexH. yH-T, 2003. — 132 c.

2. Xwenes B.H., bapcykos P.B., Llpiranok C.H. Ynbrpa3sBykoBas pazmepHas
obpaboTka matepuanos: Hayunas monorpadus/ Ant. um. M.W. [lonsyHoBa. — bapuayn: usz.
Antl'TY, 1997. — 120c.

3. Opuos II. H. Texnonoruueckoe o0ecrieueHue KauecTBa JeTaneil MeToqaMu
noBoAKH. — M.: MammuHocTpoenue, 1988. — 384 c.

4.  TlpenusuonHas 06paboTKa AeTaneil alMa3HbIMU U aOpa3UBHBIMH OpYyCKaMHu.
Haepman M.C., ITonnoB A.M. M: Mammnoctpoenue, 1971, ctp. 224.

5. Ilep A.I'. Anma3Has u ToHKast 00paboTka B mpudopocTpoeHun. / M.:
IN'ocynapcTBeHHOE HayuHO-TexHUYecKoe u3nareascTBo —ObOPOHIU3. —1963. 188 c.

6. PoroB B. A., Conoees B. B., Komsuies B. B. Hosbie Marepuansl B
MamuHocTpoeHun: Yueb. [locobue. — M.: PYJIH, 2008. — 324 c.

7.  HasocTpykTypHbIe MaTepuaiibl: Y4eO.nmocoOue ajst CTy. BhICHI. yuel. 3aBeIeHUH
/ P. A. AunpueBckuii, A. B. Paryns. - M: U3narensckuii nentp «Akagemus», 2005. — 192 c.

27


http://www.iprbookshop.ru/71339.html

8.  Bbicokme TeXHOJIOTMM pa3MepHO 00pabOTKM B MAIIMHOCTPOCHHMHU: Y4eOH.JJIs
By30B/ A.Jl. Hukudopos, A.H. Kosmos u ap.-M: Beiciiast mkona 2007-327¢

9. Hukudopor A.Jl. CoBpeMeHHBbIE MTPOOJIEMBI HAyKd B OOJACTH TEXHOJOTHH
MaIlMHOCTpOoeHUs: Yueb.nmocodue ais By30B-M.: Bricuias mikona,2006-392

10. TexHODOrUs U CBOMCTBA CIIEUYEHHBIX TBEP/BIX CIJIABOB M U3/EIHI U3 HUX. Yueo.
noco6ue s By30B / [Tanos B.C., UyBunmuaA.M. -M.: «cMUCHC», 2001. 428 c.

7.3 llepuoauyeckue U3TaHUsA
1.  U3Bectus By30B. CeBepoKaBKa3CKUi peruoH. TexHudyeckue HayKu
Crun
"BecTHHK MammmHOCTpOeHUs "
“U3Bectust By30B. MalmHocTpoeHue”
“Bectauk MI'TY. MamuHocTpoenue”.
[TopomkoBas meTaTyprusi.
®duzrka 1 XUMHsI 00pabOTKH METaJIOB.
MarepuanoBeneHue
CBepXxTBEpAbIE MaTEpUAIIBI

D A

7.4 MeToan4yecKHe YKa3aHUsA K JJAa00pPaTOPHBIM 3aHATHAM

JlabopaTtopHble pabOTHl TMPOBOJAATCS B  KOMITBIOTEPHOM  KJIacCe, OCHAIIEHHOM
COBpEeMEHHBIM oOopynoBanueM (12 kommbelorepoB ¢ mnpoueccopamu IntelCore 2 Duo,
MYJIBTUMEINITHOE 000PyI0BaHUE, HEOOX0IUMOE IPOrPAMMHOE 00ECTICUCHHE ).

Meroaudeckue ykazaHusl K JIaOOpaTOpHBIM paboTaM, 3JIEKTPOHHBIE Y4eOHBIE MOCOOMs
pacmoJioxkeHsl Ha ceteBoM aucke D://Work, a Takxke Ha DVD naucke «JIekuun u MeToinyeckue
MaTepHaIbl M0 TUCHUIUIMHE C IPUMEPaMHU BBITIOJIHEHUS JIa0OPAaTOPHBIX paboT.

7.5 Metoauyeckue YKa3aHUs K MPAKTHYECKUM 3aHATHAM

[IpakTueckue 3aHATHS TPOBOAATCA B  KOMIIBIOTEPHOM  KJlacce, OCHAICHHOM
COBpEMEHHBIM oOopynoBanuemM (12 xkommblorepoB ¢ mporeccopamu IntelCore 2 Duo,
MyJIbTUMENITHOE 000pyI0BaHKE, HEOOX0AUMOE IPOrpaMMHOE 0OecIIeUeHue).

Metouyeckre yka3aHus K 3aHSITUSAM, JIEKTPOHHbIE ydeOHbIe TOCOOUs pacloI0XKEHbI Ha
cereBoM aucke D://Work, a Taxke Ha DVD nucke «Jlekuuu U MeToauyeckue mMaTepualbl 1Mo
TUCHMIUIMHE ¢ 0aHKOM 3aJaHUil U METOJUYECKHMMH YKa3aHHSIMH BBINIOJHEHUS MPAKTUYECKUX
pabor.

7.6 UnTepHeT-pecypchl
1. https://www.rfbr.ru/rffi/ru/library - HaydHas snekrponHas oubnuorexa PODU.
2. https://elibrary.ru/ -6azagannbix Science Index (PUHLI).
3. https://www.studentlibrary.ru/ - ObC «KoHCynbTaHT cTyneHTa».
4. https://rusneb.ru/ - HanMoOHaNBbHAS AMEKTpoHHAs Oubnuoteka PI'b.
5. https://e.lanbook.com/ - OBC «JIanb».
6. https://iprbooks.ru/ - 3BC «IPRbooks».
7. https://urait.ru/ - 9bC «tOpaitT».
8

. http://www.diss.rsl.ru _— 3BJ[ PI'b - DOnexkTpoHHblE BEpPCHM TMOJHBIX TEKCTOB
mucceptanii - aBropedepatoB w3 Qonma Poccuiickoit rocymapcTBEHHOM
O6ubIMoTEKH

9. http://www.scopus.com — SciverseScopus wuzgareiabctBa «nb3eBup. Hayka u

TexHOJOTUM». PedeparruBHas u aHanmuTHUeckas 6a3a JaHHBIX
10. http://elibrary.ru — DnekTpoHHass OUOIMOTEKA HAYYHBIX MTYOIMKAIHA.
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11. http://polpred.com — O630p CMU Poccuum u 3apyOexbs. [lomHble TEKCTHI +
aHanuTuka u3 600 u3ganuii no 53 orpacisam

7.7 IIporpammHuoe olecneyenune COBPEMEHHbIX UHGpOpMaLHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT Hil
[Ipu npoBeaeHNN 3aHATUN UCTIOIB3YIOTCS JTULEH3UNOHHOE ITPOrPaMMHOE 00ECIICUEHHE:
> [IporpamMmMHast cuctema Ansi OOHAPY)KEHHS TEKCTOBBIX 3aMMCTBOBAaHHH B YUYEOHBIX H
HaydHbIX paboTax «Adtumarunat. By3 4.0», Moaynb MNOMCKAa TEKCTOBBIX 3aMMCTBOBAaHMI
«O0beauaenHas koyurekuus 2020

> Cucrema ontuueckoro pacrosnaBanusi Tekcra SETERE OCR mns PO OC
> Penakrop msobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security mst 6usneca — Crangaptasiii Russian Edition
> ITaker opucHoro mporpammuoro obecneuenust P7-Oduc.IIpodeccrnonanbublit

(HeckronHas Bepcus)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Lan-
guages Team Licensing Subscription Renewal

> ITporpaMMHBI#i TaAKeT BHYTPHOPraHU3AIMOHHOr0 HHTpaner-nmopraina DeskWork
Enterprise

> [Iporpamma apxuBarop 7-zip,

> Web Browser — Firefox.

> ITaker mist 00pabOTKH CTATUCTHYIECKUX JaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

8§ MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCIHUITJIMHBI

MartepuanbHoe obecrieueHne 1a00paToOpHbIX U MPAKTUUECKUX 3aHATUI

1 2

. Toxapwnsrit ctanok ¢ UITY monenu 16K20P®D3C32

. Cranpubie 3arotoBku (960 mm, mimHa 100 Mm)

. KoMII1IeKThI pexylux HHCTPYMEHTOB

. Mukpometp MK — 50 (I'OCT 6507 — 66).

. Mukpometpuueckuii rimyounomep (OCT 7470 — 92).
. Mukpometpuueckuii Hyrpomep (I'OCT 9244 —75).

. ABoinoit mukpockon MUC — 11.

. [Ipodunorpad—npodumomerp mox. 201

. Korrponbao-u3mepurensaas mamunaa (KMUM) — TESAMIKRO-HITE 3D.

. ToxapHbIil TaTpoH.

. Tuckn MalvHHBIE.

. 3arOTOBKH: KPYTJIble, TPU3MATHUYECKHE.

. ToxapHo-dpe3epnsiit oopadateiBatomuii eHTp ¢ UITY « TAKISAWA EX 308»
. Konrponsno-usmeputensHas Marmmza (KUM) — TESAMIKRO-HITE 3D.

. ToxapHble pe3upl.

. CranpHas npu3MaTHYECKas 3ar0TOBKA.

. [I9BM

. [IporpaMmHsIil kommieke “Kommnac™ yist pac4eToB M KOHCTPYMPOBAHHUS Y3JI0B U
JieTanei CTAaHKOB C pa3pabOTKOM uepTexen.

4,5

N —mh WD =W~ 0030 WKW —
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3aHATUS 10 AMCUUILUIMHE MPOBOJATCS B CHEIHAIBHBIX MOMEIIEHUSIX (AyAUTOPUAX) IS
NPOBEACHUS  3aHATHH  JIGKHIMOHHOTO THMA, TPAKTHUYECKUX 3aHATUH, TPYNIOBBIX U
WHAWBUIYAIBHBIX KOHCYJAbTAlMH, TEKYIIErOo KOHTPOJS M MPOMEKYTOUYHOM aTTECTaIlHH.
AyIMTOpUM YKOMIUIEKTOBAHbBI CICIMATM3UPOBAHHON MeOeNIbl0 W TEXHMYECKHMMH CpPEICTBa
o0y4eHus, CIy)KaluMH ISl IpeICTaBlIeHUs nH(OpMaUK OOJIBIION ayIUTOPUH.

Jnsi  mpoBeneHHWsT 3aHATHH  JIGKIIMOHHOTO THMA HMMEIOTCS  JIEMOHCTPAIMOHHOE
o0opynoBaHue U y4eOHO-HATJISHBIE TTOCOOUSI.

Jisi  caMOCTOSITeNbHOM PabOThI OOYYAIOUIMXCSI WMEIOTCS MOMEIICHHUS, OCHAIEHHBIE
KOMITBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTu "MHTepHer" u obecnieueHuemM
JIOCTYTIa B AIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO CpPEly OpraHU3alNH.

JIaGopaTopHble pabOTHI, MPOBOAATCS B CIEIUAIN3NPOBAHHBIX KOMITBIOTEPHOM KJIAcCe C
COBPEMEHHBIM KOMIIBIOTEPHBIM O0O0OpYIOBaHUEM, WCIOJB3YIOIMIMM B TMpolecce OOydeHHS
CTYAEHTOB IIPOrpaMMHOE 0OecTieyeHue, MPONnuCcaHHoe B 1. 7.8.

9 OCOBEHHOCTH PEAJIM3AIIUU JUCHHUIIJIMHBI JIJIsI THBAJIMIOB U
JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMMHA 310POBbS1

21.]'[5[ CTYACHTOB C OrpaHUYCHHBIMU BO3MOXHOCTIAMHU 3J0POBbA CO3AaHBI CIICHHUAJIBHBIC

YCIIOBUS JUIS TIOJMy4YeHHs oOpa3oBaHHs. B TENSIX JOCTYIMHOCTH TOJYYCHHUS BBICIICTO

oOpa3oBaHusi 1O O00pa3oBaTeIbHBIM MpPOrpaMMaM HMHBAJIUWJAMH UM JIMLIAMH C

OTpaHUYCHHBIMH BO3MOXHOCTSAMU 3J0POBEA YHUBCPCUTETOM O6eCHe‘-H/IBaeTC$I:

1.  ajgpTepHaTHUBHAs BepcUs OQUIMAIBLHOTO caita B ceth «MHTEpHET» yId
C71a00BUIAIINX;

2.  oOecriedyeHWE YCIOBHHM I TNPUCYTCTBUS COIMPOBOXKJIAIONIECIO AaCCHCTEHTA,
OKa3bIBAIOIIETO 00yJarOIIeMyCsi HEOOXOIUMYIO TTOMOIITh;

3.  WCIOJIb30BaHME CBETOBOW CHTHAIM3AIMH JTYOJUPYIONIYIO 3BYKOBYIO (Hampumep,
TPEBOKHBIM CHTHAJT TIPOTHBOIIOKAPHOW CHCTEMBI) JIJIS JIUI C OT'PAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBBS IO CITYXY;

4.  o0ecrieyeHUE CPEICTBAMHU ayJdO BOCIPOW3BEICHUS BH3yaIbHOW HWH(pOpPMAIUU
JICKIIMOHHBIX MaTEePHAJIOB, PACIUCAHUA M JAPYTUX OOBSBICHUN, OTHOCSIIUXCS K OPraHU3aluu
y4eOHOT0 MpoIiecca s JIUI ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSMHU 37I0POBbS 110 3PCHHMIO;

5. HaJW4YMe OPraHMU3alMOHHBIX M TEXHUYCCKHUX CPEICTB, OOCCIICUNBAIOIINX
BO3MOXHOCTh JIOCTyIla OOy4YalomUXCs B yd4eOHBIC IOMCHICHUS W B JIPYTHE ITOMEIICHHUS
YHHBEPCUTETA, CBSA3AHHBIC C OKa3aHHMEM 00pa30BaTENbHBIX YCIIYT, a TaKXKe JOCTyla K MeCTaM
MUTAHUs, THTHEHBI U X KOM(OPTHOTO MpeObIBAaHMS B YKa3aHHBIX MecTax Julsl cTyaeHToB ¢ OB3,
UMEIOIINUX HapYIICHUS OIMOPHO-IBUTATEIILHOTO armmapara. (pacIilupeHHbIC IBEPHBIC IMPOEMBI,
JOTIOJTHUTEJIbHBIE TOPYYHHM, TMAaHAYChl, KHOIKH BBI30Ba OOCIY)XHBAIOIIEr0 IEepCoHAlIa
BCIIOMOTATEJIbHBIX MEXaHU3HPOBAHHBIX CPEJICTB U MPUCTIOCOOJICHUH ISl IEPEMEIICHUST MEKITY
ATa)KaMH 3/IaHUSI 00Pa30BATEIBHOTO YUPEKIACHUS U T.11.).
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IIpuioxenue 1

JUCT U3MEHEHHU (JIONOJTHEHUI)

B paboueli mporpamme Mo mucuuruimHe «COBpEMEHHBIC TEXHOJOTUU M HAHOTEXHOJIOTHH B
MaIlIMHOCTPOCHUU» 110 HarpapiieHHuto nmoAroToBku 15.04.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieyeHre MalIMHOCTPOHUTEIBHBIX IIPOU3BOJICTB HA Y4eOHBIH TO/I.

IIepedyenb BHOCHUMBIX

Neri/mt OnemenT (myHKT) P11 . .
(myncr) PITT U3MEHEHUH (JIOTIOJTHEHU )

IIpumeuyanue

PexomennoBano Ha  3aceganun  kadenpel  «TexHomorms u  oOopynoBaHuE
ABTOMAaTHU3UPOBAHHOIO IPOU3BOJCTBA», MPOTOKOJI Ne or" " 20 1.

3aBenyromuit kadenpoit /M.M. Sxytnos//
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