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Pa60qa;1 nporpamMma I1UCHUIIIMHBL «COBpeMeHHBIe TEXHOJIOTHUHU U HAHOTEXHOJIOTHMHU B MAIIINHO-
ctpoerun» /cocT. 3.0K. bepoB —Hanpuuk: KbI'Y, 2024. 28 c.

Pabouas mporpamMMa mnpeaHasHaueHa JUisl MPENoJaBaHUsA NUCUUIUIMHBI 00A3aTENbHOM 4YacTu
y4eOHOro IjaHa MO HarpaBiieHWut0 1moArotoBku 15.04.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE
o0ecrieueHre MallIMHOCTPOUTENIBHBIX TPOU3BOJICTB B 3 ceMecTpe.

Pabouas nporpamma coctapieHa ¢ yaeroM denepanbHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHO-
ro CTaHJapTa BBICHIETO 00pa30oBaHus IO HampasieHuto moaroToBku 15.04.05 KoHncrpykTopcko-
TEXHOJIOTHYECKOe 00eCreueHne MalIMHOCTPOUTEIBHBIX MPOU3BOJICTB, YTBEPKIAEHHOTO TpPUKA-
30M MUHHCTEpCTBa HayKu W BbIcIIero oOpazoBanusi Poccuiickoit denepanuu ot 17 aBrycra
2020r. Ne 1046.
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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHHUITIJIMHbI

LeJibI0 TUCIUIUIMHBI ABISETCS 03HAKOMJICHHUE CTYIEHTOB:

— C OCHOBHBIMHU HAallpaBJICHUSIMH HCIIOJb30BaHMs B MAIIMHOCTPOECHUH COBPEMEHHBIX KOH-
KypEHTOCIIOCOOHBIX METO/I0B 00pa0OTKH MaTepUalioB M C JOCTHKEHUSAMH B OOJIACTH HAHOTEX-
HOJIOTHH, KOTOPbIE MOTYT OBITh HCIOJIH30BAHBI B MAIIMHOCTPOCHUH

— TOATOTOBUTH OCHOBY JUISI MCIIOJIb30BaHMsI IOJIyYE€HHBIX 3HAHUH B NPAKTUUYECKOW Jes-
TEJIbHOCTH.
3agauM AUCHMNIMHBIO3HAKOMIICHHUE CTY/ICHTOB:

a) C COBOKYIHOCTbKO COBPEMEHHBIX 3((EKTUBHBIX TEXHOJOIMH MOJIy4YEeHHUs MAaTEpPUaloOB U
nerajneil u ux o0paboTKy;

b) ¢ OCHOBHBIMH HAIIPABJICHHUSIMM HCIOJIb30BAHUS COBPEMEHHBIX 3(()EKTUBHBIX TEXHOJIO-
THii;

C) ¢ HaHOMaTepuajaMH, O0JAJAOLMMH IOBBIIIEHHBIMH XUMHUYECKUMH M  (QU3HUKO-
MEXaHUYECKUMHU CBOHCTBAMU;

d) c HaHOTexHousOTHeH, oOecreunBaroel MOBBIILIEHHE SKCILTYyaTallMOHHBIX XapaKTePUCTHK
JeTasiM, MEXaHU3MaM U MallliHaM B IEJIOM;

€) ¢ (pyHKIMOHAIBHBIMU HAaHOCTPYKTYPHBIMH IUIEHKaMH (TIOKPBITUSIMM), MOBBILAIOIIMMU
($U3NKO-MEXaHNYECKHE CBOMCTBA U IKCIUTYaTallMOHHBIE XapaKTEPUCTUKU TTOBEPXHOCTH H3/ICITHU
(eTaneif; yacTuI| MOPOIIKOB, UCIIOJIb3YEMbIX B KOMIIO3UIIMOHHBIX MaTepuaax);

f) conmeiicTBOBaTH Pa3BUTHIO Y MarucCTPOB JMYHOCTHBIX KA4eCTB, OMPEACIIIEMBIX OOIMIMMU
LeJIIMU 00y4eHUs U BocUTaHus, nznoxeHHbsiMu B OITOII.

2 MecTto qucuumyimubl B crpykrype OIIOII BO

JuctumuimHa oTHocuTCs K oOsi3aTenbHON yactu b1.0.11 ydyeOHOro miaHa mo HampaBICHUIO
15.04.05 KoHCTpYKTOPCKO-TEXHOJOTHYECKOE OOeCreueHne MAIIMHOCTPOUTENbHBIX MPOU3-
BOJICTB.

W3ydyeHrne AMCUMILTUHBI Oa3uUpyeTcsl HAa 3HAHUAX, MOJYYEHHBIX OakalaBpaMu MPU OCBOCHUU
MpOrpaMm Mo AUCHUILIMHAM «MartepuanoBenenuey, «duznkay, «Xumus», «TeXHOI0rndecKkne
MPOLIECCHl B MAITUHOCTPOEHUN», «TE€XHOIOTHS MAIIMHOCTPOCHUS».

3HaHUs, YMEHUS U HaBBIKU, TIOJYUCHHBIC TIPU U3YYCHUU JTAaHHOW JUCIUIUIMHBI, TPEIHA3HAYCHBI
JUIS1 UICTIOJIB30BaHUS B MPAKTUUECKOU J€ATETbHOCTH.

3 TpeGoBanus K pe3yJabTaTaM OCBOCHUS COAEPKAHMUS AU CHUTITHHBI

[Iporiecc n3ydeHus: TUCHUILITUHBI HAITpaBjiieH Ha (HOPMUPOBAHHUE JIIEMEHTOB CJICTYIOIUX KOMIIE-
teHunid maructpoB B cooTBeTcTBUM ¢ PI'OC BO no nanpasnenuto 15.04.05 KoncrpykTopcko-
TEXHOJIOTHYECKOE 00ECTIEUeHHE MAIIMHOCTPOUTEIIbHBIX MPOU3BOJICTB:
odomenpodeccuonanbubix (OIIK):

3 TpeGoBaHus K pe3yibTaTaM OCBOCHUS COAEPKAHMUS AU CHUTITHHBI
[Iporiecc n3ydeHus: TUCHIUILTUHBI HAIIpaBjieH Ha (HOPMUPOBAHHUE DIIEMEHTOB CJICTYIOIUX KOMIIE-
teHuunit maructpoB B cooTBercTBUM ¢ PI'OC BO no nanpasnenuto 15.04.05 Koncrpykropcko-
TEXHOJIOTHYECKOe 00ecrieueHrne MalllnHOCTPOUTENbHBIX IPOU3BOICTB:
oomenpodeccuonanbubix (OIIK):
VYK-1 CrniocobeH ocymecTBIsITh KPUTUYECKUN aHaAIW3 MPOOJEMHBIX CUTyallMii Ha OCHOBE CH-
CTEMHOT'O MTO/IX0/1a, BRIpabaThIBaTh CTPATETHIO JEHCTBUI

— VYK-1.1 3naeT MeToapl KPUTUUECKOTO aHAIU3a CUTYallMd U CUCTEMHOr0 MOAX0Ja K Mpo-
oemam

— VYK-1.2 YMmeeT COOTHOCUTH Pa3HOPOAHBIEC SIBIEHUS U CUCTEMATU3UPOBATh UX B paMKax
M30paHHBIX BUJIOB MPOPECCHOHANBHON ASSITETFHOCTH



OIIK-2CnocobeHn pa3pabaTeiBaTh COBPEMEHHBIE METOJbI MCCIEAOBAHMS, OLIEHWBATh M TpE-
CTaBJIATh PE3YJIbTAThl BHIIIOJTHEHHOW PabOTHI

— OIIK-2.1 3HaeTr coBpeMEHHbIE METO/bl UCCIEJOBAHUS PU PEIIEHUU KOHCTPYKTOPCKUX,
TEXHOJIOTUYECKUX U IKOHOMHYECKHX 33/1a4 MAILIMHOCTPOUTENIbHBIX IPOU3BOJCTB

— OIIK-2.2 YmMeer pa3pabarbiBaTh METOJAMKH TEOPETHUYECKUX M IKCIIEPUMEHTAIBHBIX HC-
CJIEIOBaHUI NPU pPELIEHUH KOHCTPYKTOPCKHUX, TEXHOJIOTUUECKUX U SKOHOMUYECKUX 3a/1a4

— OIIK-2.3 BiageeTr HaBbIKaMH MPEICTABICHUS PE3YIbTATOB UCCIEIOBAHUIN MPU PEUICHUU
KOHCTPYKTOPCKHUX, TEXHOJOIMUECKUX U S3KOHOMUYECKHX 3a/1a4

OIIK-3 CnocobeH HCrnoiab30BaTh COBPEMEHHBIE MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHO-
JOTHH, TI00anbHble HH()OPMAIIMOHHBIE PECYpPChl B HAyYHO-HCCIICAOBATENILCKON JESTEIbHOCTH
OIIK

— OIIK-3.1 3Haer coBpeMeHHbIE MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH, UH-
(opManMOHHBIE pecypchl B BO3MOKHOCTU HX NMPHUMEHEHHUS B HAyYHO-HCCIEI0BATEIbCKON aes-
TEJIbHOCTU

— OIIK-3.3 Bnaneer HaBbIKaMU MCIIOJIb30BAaHUS COBPEMEHHBIX MPOrPaAaMMHBIX KOMILIEKCOB
JUTSL PEUICHUs] MH)KEHEPHBIX, YIIPABICHYECKUX M UCCIIETOBATEIBCKUX 3a1a4

OIIK-4 CriocobeH MoAroTaBiIMBaTh HAyYHO-TEXHUYECKHE OTUETHl U 0030phl MO pe3yibTaTaM
BBITTOJIHEHHBIX HCCIEOBAHUN U MPOEKTHO-KOHCTPYKTOPCKUX Pa0bOT B OOJIACTH MAIIMHOCTPOE-
HUS

— OIIK-4.1 3Haer cTpyKTypy M TIpaBmia o(OpMIICHUS HAYYHO-TEXHUYCCKHUX OTYETOB M
nyOnMKanuil Mo pe3yabTaTaM BBIIIOJHEHHBIX HUCCIIEI0BaHUMN B 00J1aCTH MAIIMHOCTPOECHUS

— OIIK-4.2 YMmeer noAroTaBiavBaTh HayYHO-TEXHMUYECKHE OTYEThl U IyOJMKALUU 10 pe-
3yJIbTaTaM BBIIIOJIHEHHBIX UCCIIE0BAaHUM B 001aCTH MAaIlIMHOCTPOEHUS

— OIIK-4.3 Brnageer HaBbIKaMu 0QOPMIICHHS HAYIHO-TEXHUYECKHX OTYETOB M 0030pOB 1O
pe3yibTaTaM BBIIOJHEHHBIX HCCIEIOBAHUN M MPOEKTHO-KOHCTPYKTOPCKUX paboT B 00JIaCTH
MAaIIMHOCTPOEHUS

OIIK-7 CnocobeH opraHu30BbIBaTh NMOATOTOBKY 3asBOK Ha M300pETEHUs U IPOMBILIEHHbBIE 00-
pasibl B 00JIACTH KOHCTPYKTOPCKO-TEXHOJIOIMUYECKON MOJArOTOBKH MAaIlMHOCTPOUTEIbHBIX MPO-
U3BOJICTB.

— OIIK-7.13naer anropuT™Msl MOJTOTOBKH 3asiBOK Ha M300PETEHHS U MPOMBIIIICHHbIE 00-
pasibl B 00JIACTH KOHCTPYKTOPCKO- TEXHOJIOTHYECKOM MOJArOTOBKM MAIIMHOCTPOUTENIBHBIX IPO-
U3BOJICTB

— OIIK-7.3 Bnaneer HaBbIKaMM IMOJTOTOBKH 3asBOK Ha HM300pETEHUS M MPOMBIIICHHBIE
00pas3iib

[TKC-1 Cnocoben pa3pabaTsiBaTh U BHEIPITH dPPEKTUBHBIE TEXHOIOTUU W3TOTOBICHUS H3e-
i MammHocTpoenus 1K

— TIKC-1.1 3HaeT METOAMKHU MPOEKTUPOBAHUS TEXHOJIOTMUYECKUX MTPOLIECCOB U3TOTOBICHUS
U3/IeNIMi MAIIMHOCTPOECHUS, CUCTEMbl KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOM JOKYMEHTAIUH,
TEXHOJIOTMYECKOM MOJArOTOBKM MPOM3BOJCTBA, MPOTPAMMHBIE CPEICTBAa aBTOMATU3AllMM KOH-
CTPYKTOPCKO-TEXHOJOTHYECKOM MTOATOTOBKH IPOU3BOICTBA

— [IKC-1.2 YMmeeT npoekTupoBaTh U BHEAPATH dPPEKTUBHbBIE TEXHOJIOTHUYECKUE MPOLIECCHI
M3TOTOBJICHHS KOHKYPEHTOCIIOCOOHBIX M3/IEIHI MAIIMHOCTPOCHHMS

— TIKC-1.3 Bnageer HaBbIKaMH pa3pabOTKH TEXHOJOTHUYECKHUX TPOIECCOB M3TOTOBJICHHS
W3JIeNTN MaITMHOCTPOCHHUS, OTBEUAIOIINX COBPEMEHHBIM TPeOOBaHMSIM KauyecTBa MPOAYKIIUU U
TEXHUKO-IKOHOMHUYECKOH 3(PPEKTUBHOCTH MTPOU3BOICTBA



ITKC-2 CnocoGen Bb1OMpaTh 1 3PPEKTUBHO UCIIOIB30BaTh MAaTEPUAIbl U CPEJCTBA TEXHOJIOTH-
YEeCKOr0 OCHAILEHUS IJs pealu3aluy TEXHOJOTMYECKMX IPOLECCOB M3TOTOBJIEHMS MAaIIUMHO-
CTPOUTEIILHON IIPOLYKLIUN
— TIKC-2.1 3HaeT coBpeMEHHbIC KOHCTPYKLIIMOHHBIE M HMHCTPYMEHTAJIbHbIE MaTepHUalbl,
TEXHOJIOTUYECKHE BO3MOKHOCTH CPEJCTB TEXHOJOTMYECKOro OcHamleHus (o0opynoBa-
HUSl, TEXHOJIOTHYECKOW OCHACTKU, CPEJCTB MEXaHU3ALMU M aBTOMAaTH3alUK) Ul peau-
3allM TEXHOJIOIMYECKUX MPOIIECCOB U3TOTOBICHUS MATMHOCTPOUTEIBHON MPOAYKIIUU
— TIKC-2.2 Ymeer aHanu3upoBaTh, BEIOMPATh U A3PPEKTUBHO HCIIOIH30BaTh MaTepHaIbl U
CPEIICTBA TEXHOJIOTUYECKOTO OCHAIIECHHUS AJI pPeaanu3allii TEXHOJIOTUYECKUX MPOIIECCOB
M3TOTOBJICHHS] MAITUHOCTPOUTEIBHON MPOAYKIIUU
— TIKC-2.3 BnaneeTr HaBbIKaMH 10 BBIOOPY U 3PPEKTUBHOMY HUCIOIH30BAHUIO MAaTEPHAIIOB
U CPEJCTB TEXHOJIOIMUECKOI0 OCHALEHUS AJIs Pealn3allii TEXHOJIOTMUYECKHUX IIPOLIECCOB
M3TOTOBJICHHS] MAITUHOCTPOUTEIBHON MPOAYKIIUU

[TKC-3 CrnocobeH npoeKkTUpoBaTh CPEICTBA TEXHOJIOIMYECKOI'O OCHALIEHHMsSI MAalldHOCTPOH-
TEJLHBIX TIPOU3BOJICTB

— [IKC-3.1 3HaeT ycTpOHCTBO M XapaKTEPUCTUKU CPEICTB TEXHOJIOTMYECKOTO OCHAIIECHUS
(060opynoBaHMs, TEXHOJIOTHYECKON OCHACTKH, CPEACTB MEXaHU3ALMU M aBTOMATHU3alliN) U METO-
JMKH UX TPOCKTUPOBAHUS

B pe3yabTaTe 0cBOCHHS AMCHUIINHBI 00YYAIOLIUICS 10JIKEeH:
3HaTh:

- CYIIHOCTb COBPEMEHHBIX TEXHOJOTHUECKUX MPOLIECCOB N3TOTOBIICHUS JIeTalel u
U3/IeJIUU B MAIIMHOCTPOEHHUH, 00JIACTh UX MIPUMEHEHHS], IPUEMBbI OCYILIECTBIICHHS, OCHOBHBIE
napaMmeTpsl ¥ Hcroiab3yemoe odopynoBanue (31);

- TEH/IEHIIMH Pa3BUTHUSI COBPEMEHHBIX KOHKYPEHTOCIIOCOOHBIX TEXHOIOIMUECKUX
IIPOLIECCOB 00PAaOOTKU U3JIENUHM B MalTMHOCTpOeHUH (32);

- COBPEMEHHBIE METO/IBI HCCIIEIOBAHUS MOP(OIOTHH U CTPYKTYPHI YIBTPAIHC-
NEepCHBIX (PYHKIHMOHAIBHBIX TOKPHITHH (33);

- COBpPEMEHHBIE HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH, HH(pOpMAIH-
OHHBIE PECYpPCHI M BO3MOXKHOCTH MX TIPUMEHEHHS B HAYYHO-UCCIIEA0BATEILCKON JeSITeTbHOCTH
(34);

- CTPYKTYPY M IIpaBUiIa OPOPMIICHHS OTUYETOB IO PE3YJIbTaTaM BBITIOJTHEHHBIX HC-
CJIeIOBaHMM B 00acTH MammuHOCTpoeHus (35);

- COBOKYITHOCTb TIPAaBUJI X TIOPSIIOK O(hOpMIICHHS 3asBOK Ha M300pETEHHS U TIPO-
MBIIJIEHHBIE 00pa3iibl B MAaTUHOCTpoeHun(36);

- TpeOOBaHUS K CHCTEMaM KOHCTPYKTOPCKOH M TEXHOJIOTHIECKON TOKYMEHTAIIU!
npu pa3paboTKe BHICOKOAPPEKTUBHBIX TEXHOIOTMUECKUX MPOLIECCOB U3TOTOBJICHUS U3/1EIUN
MamuHocTpoeHus(37);

- CTPYKTYPY U CBOMCTBA OCHOBHBIX THIIOB KOHCTPYKIIHOHHBIX U HHCTPYMEHTAJIb-
HBIX MaTEpUAJIOB U CBSA3M MEX/Y CTPYKTYPOIl MaTepranoB U TEXHOJIOTHYECKUMU MPOLIECCaMU, U
UCTIOJIb3yeMON TEXHOJOTHUECKON 0cHACTKOM (38);

- NPUOPUTETHBIEC HAIPABJICHUS PEIICHNUs 33/1a4 B 00J1aCTH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM MOATOTOBKH MAIIMHOCTPOUTEIbHBIX TPON3BOACTB(39);

- Ha3Ha4YeHUE U 00JIaCTh MPUMEHEHUS CYIIECTBYIOUINX TUIIOB a/INTUBHBIX yCTa-

HOBOK U HCIIOJIb3yeMble B HUX MaTtepuaibi(310).

yMeTb:



- OIICHUBATh TEXHOJOTHYECKHE BO3MOKHOCTHUCOBPEMEHHBIX BBICOKOI(()EKTHBHBIX
TEXHOJIOTHYECKUX TPOILECCOB OO0pabOTKH HW3AETUH B MAaITMHOCTPOSHUHU, dPPEKTHBHOCTh HX
npumenenus (Y1);

- paccuuThIBaTh OCHOBHBIE MapaMeTpPbl COBPEMEHHBIX BBICOKOA()()EKTHUBHBIX TeX-
HOJIOTHYECKUX TporneccoB (Y2);

- MOJrOTAaBIUBATh OTUETHI U MyOJIUKALMU MO Pe3y/IbTaTaM BBIIOJIHEHHBIX UCCIIEO0-
BaHMI B 001acTH MamrHocTpoeHus (Y 3);

- pa3BUBATh CBOW TBOPYECKHI MOTEHIMAN 33 CYET MOCTOSHHOTO OTCJIEKHUBAHUA U
aHaym3a WH(GOpPMAIMA O HAayYHBIX JOCTH)KCHUSX B CBOCH MPOPECCHOHATBHOU NEATEIHHOCTH
(Y4);

- BBISIBJISITH IPHOPUTETHBIC HANIPABIICHUS PEIICHUS 337a4 B 00JIACTH KOHCTPYKTOP-
CKO-T€XHOJIOTMYECKOM MOJArOTOBKHA MAIlIMHOCTPOUTEIbHBIX MPOU3BOACTB (Y 5);

- BBIOMpPATh MaTepuajbl U CPEJCTBA TEXHOJOTMUECKOr0 OCHAIICHUS Jis peau3a-
UM TEXHOJOTMYECKHUX MPOIECCOB U3rOTOBJICHUS MAIIMHOCTPOUTENBbHBIX u3aeinui (Y6);

- BBISIBIIATh U 9(QPEKTUBHO MCKATh WHPOPMALIHNIO, HEOOXOTUMYIO JUIsl PEeIICHHS 3a-

nadu win npoonemsr;(Y7)

BJIa/1eTh:

- HaBBIKAMU pEILeHUs MPoOJeM CBOEH MpeAMETHON 00JacTy, MPU KOTOPHIX BO3HHU-
KaeT He0O0XOAMMOCTb OPUEHTHPOBATHCS B MOCTAHOBKE CJIOXHBIX 3a/a4 U ONPEAEICHUU IMyTel
MOMCKa U cpejcTBa ux pemenus(B1);

- METOJIMKON Pa3pabOTKu M OPOPMIICHHUS 3asBOK Ha W300PETEHUS W MPOMBIILICH-
Hble 00pa3ubi(B2);

- HaBbIKaMU Pa3padOTKH COBPEMEHHBIX TEXHOJIOTUH (DU3MKO-MEXaHUYECKOW 0Opa-
0O0TKM JeTanell MallluH, BKJIIOYas TEXHOJIOTMH KOMOMHHPOBAHHOW OOpabOTKH C HaJIOKEHUEM
pa3nuuHbIX pu3ndeckux u xumMudeckux 3gpdextoB((B3))

- HaBBIKAMHU TPOTHO3MPOBAHUS U pa3pabOTKH TEXHOJIOTHYECKUX IMPOLECCOB (PU3H-
KO- MEXaHM4eCKON 00pabOTKU ¢ y4€TOM HCIIOJIb3yEMOro MarepHualia, 000pyl0BaHUS U UHCTPY-
MeHTOB(B4)

- HaBBIKAMHU HCIIOJIb30BAaHMS HAYYHBIX PE3yIbTaTOB M M3BECTHBIX HAYYHBIX METO-
JIOB JIJIsl pEIIeHHs MPoOJIeM C HMCIIOJb30BAaHHEM COBPEMEHHBIX JOCTIKEHHH HAYKH U TEXHUKU
(B5);

- HaBBIKAMU O(OPMJIEHHSI OTYETOB MO Pe3yJbTaTaMBBINOJIHEHHBIX UCCIIEI0OBAaHUN B
obnactu MarrHocTpoeHusi(B6);

- HaBBIKAMHU MCIIOJIB30BaHUS CIIELUAIN3UPOBAHHBIX MPOIPAMMHBIX CPEJICTB U HMH-
(opMaLMOHHBIX PECYPCOB Ui 00eCIeYeHHsI KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOI MOATOTOBKU
npousBocTBa(B7);

- aKTyaJIbHBIMH METO/1aMU paboThl B IpO(heCcCHOHATBHOM U cMEeXHBIX chepax(B7).



4 COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI
4.1 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

No HaumenoBa- | Coneprkanue paszjaena Dopmupye- [Dopma
pa3- | HUE pa3jena Masi KOMIIe-TeKyIlle-
nena TeH- ro KOH-
LusA(4acTe  [TpoJst
KOMIIETEH-
197979
2 3 4 5
OO6paboTtka MarHuTHO-UMITYJIbCHAsE 00paboTKa METaJlJIOB. YK-1 K
MaTepUalioB O6mme cBenenuss u e€ knaccudukarusa. Cyml- OIIK-2 T
UMITYJIbCHBIM | HOCTh MeToa UTEOPETUYUECKUE OCHO- 3
MarHUTHBIM | BbL. T€XHOJIOTMsSI MarHUTHO-UMITYJIbCHOTO (OpMO-
1oJIeEM oOpa3zoBanus.IlapameTpsl poleccaMarHuTHO-
UMITyJTBCHOM 00pabOTKH.
MaruutHo-uMIysibcHass ~ cOopka U CBap-
ka.OCHOBHbIE COOpOYHBIE ONEpALMH, BBIMOJIHSE-
MBIM MarHUTHO-UMITYJIbCHBIM METO-
10M.OCOOEHHOCTH M NPEUMYIIECTBA MarHUTHO-
UMITYJIbCHOW COOPKM M MarHUTHO-MMITYJIbCHON
CBapKH.

2 | O6paboTtka DIEeKTPO-TUIPO-UMITYJIbCHAsE 00paboTKa MeTa- YK-1 K
MaTepUaloB goB. OOmme cBeaeHuss W e€ kiaccuduka- OIIK-2 T
uMIyJabCHbIM | 1KA.CyIIHOCT, MeToAa uTeopeTudeckue ocHo- | OIIK-3 3
JJIEeKTpHYe- Bbl.TexHomoruss ~ oOpabOTKU  3JNEKTPO-THIPO-

CKUM pa3ps- | UMIIyJIbCHOM IITaMIOBKOM U eécxeMa.DIeKTpo-
JIOM TUJPO-UMITYJIbCHOE TUCIIEPTUPOBAHUE U OYHMCTKA.
ONEKTPO-TUIPO-UMIYIBCHOE YIIPOUYHEHHE.

3 | YubprpasBy- OO6paboTka ¢ HMOMOIIBIO YIbTPA3BYKOBBIX KOJ€- YK-1 I13
KOBasg  pa3- | OaHuil TBepAbIX U Xpynkux marepuanoB. O6mue | OIIK-2 JIP
MepHas  00- | cBeneHus u e€ kiaccudukanus. Texnonorus yns- | OIIK-3 K
paboTka Ma- | Tpa3BYKOBOU pazmepHoit oOpaboTku.llpommBanme T
TEPUAJIOB OTBepCTUH WM monocTe.0bJacTn NpUMEHEHHUs 3

YIBTPa3BYKOBOMH 00paboTKu. Y IbTPa3ByKOBbIE
TEXHOJIOTUM B METAUIypruu. YJbTpa3ByKoBas
CBapKa, naiika, MeTaJJIn3alus, ClieKaHue.

4 | TexHonoruu, | DNEeKTpOHHO-TydeBass oOpaboTka meramiaoB. OO- YK-1 JIP
OCHOBaHHbIE | LIM€ CBEACHUS. OIJEKTpOHHO-iTyueBas pe3ka u | OIIK-2 K
Ha  BO3JCH- | pasmMepHas obpaboTka.dnekTponHo-ny4esas | OIIK-3 T
CTBUM MOII- | CBapKa. 3
HeIX  Jydelt | JIazepHas oOpaboTka meTamuioB.OO0IMe CBECHHUS.

Wi TOTOKOB | JlazepHast pe3ka U pa3mepHas oOpaboTka. Jlazep-
Y4aCTHULL HOE YINPOYHEHHE U JIOKAJIBHOE JIETUPOBa-
Hue.JlazepHas cBapka.

5 | Texnonoruu | [Inasmennas o6paGoTrka wmarepuanoB. OOmue YK-1 K
riasMeHHou | cBeneHus. [lma3zMenHas peska u pa3mepHas oopa- | OIIK-3 T
00paboTkH 6oTtka. [11a3mMeHHas 1 MUKpOIUIa3MEeHHas CBapKa. IIKC-1.3 3
MaTepuajoB

6 | CoBpemen- Knaccudukanmst marepuanoB mo oopadaTeiBaeMo- YK-1 K
Hble TeXHO- | cTu.MeToapl, ynyumawonme obpabdatsiBaemocts | OIIK-3 T
jgoruu oOpa- | TpynHooOpabaTeiBaeMbix  craned  u cmia- | [TIKC-1 3




0OTKM Mare-
pHaloB pe3a-
HUEM.

BoB.OOpabarpiBaeMocTh Tutactmacc. O6paboTka
pe3aHueM TpyIHO0OpadaThIBaEMbIX MAaTEPUAIIOB.

ITIKC-2

[Tponomxenne Tabnuibt 4.1

2 3 4 5
AnutuBHbl- | McTopuueckue MPEANOChUIKM TOSBJICHUS A u- VK-1 JIII3,
€TEXHOJIOTUH | TUBHBIX TexHonoruii.Oomue TEPMHU- OIIK-2 K
B MamuHo- | Hel.Knaccudukamus meronos, cucteM u ycraHo- | OIIK-3 T
CTPOCHUHU BOK aJIUTUBHBIX TexHOJIOrni. OCHOBBHI aBTOMa- IIKC-2 3

TU3alUK IIpoLecca MOCIOMHOTO CO3JaHusl M3Je-

nust. O00O0IIeHHas cXxeMa oIepalui Mpy MOCIOon-

HOM co3faHuu usaenus. [IpumeHenue agauTuB-

HbIX TEXHOJIOTMI B PAa3JIUYHBIX OTPaCisIX IMpo-

MBIIUIEHHOCTH. AITUTUBHBIE TEXHOJOTUM U JIH-

TEHHOE IPOU3BOJCTBO.
Hanorexno- | OcHOBHbIE MOHATUS U omnpeneneHus. llonarus o YK-1 JIII3,
JOTUMB  Ma- | HAHOCTPYKTYpPHBIX Marepuanax M Ha”orexHono- | OIIK-2 K
muHocTpoe- | run.dusnueckue ocHoBbl HaHoTexHoioruu. Tex- |  OIIK-3 T
HUU HOJIOTHH «CBEPXY BHU3» U «CHHU3Y-BBEPX). 3

OOGmmas XapaKTEepUCTUKA HaHOMaTepHa-

710B.MeTo/1bl OJy4eHHs] HAHOMATEPUaJIOB

[lepcriekTHBBl pa3BUTUS HAHOTEXHOJOTHMH B Ma-

mmHocTpoeHun. Tpubonoruueckue MTOKPBITHSL. OK-1 13

CamocmasbiBatoniuecst nokpbiTus. [lokpeitus, 06- OK-3 K '

NaJAIOIIKE:  KapOCTOHKOCTBIO;  KOPPOSHOHHOM |y T

CTOHKOCTbIO;  CTOHKOCTBIO  BHICOKOTEMIEPATYP- | e » 3

HOMY OKHCJICHUIO; IOBBILIEHHON TEIIONPOBOHO- | 1p- o

cthio. IlopucTtele MaTepuansl U MaTepuaibl CO
CHeUHANbHBIMU  (U3UKO-XMMHYECKUMHU  CBOIi-
ctBamMu. HoBble 3aliuTHBIE KEepaMUYECKUE HAHO-
MaTtepuansl. HaHOCTpYKTypHpOBaHHBIE METAIIO-

pEeXyINE HUHCTPYMEHTBI.

B rpade 5 npuBoaarcs miaHupyeMbie GOpPMBI TEKYIIETO KOHTPOJIS: 3alIUTa J1a00paTOPHBI-
xunpaktrueckux 3ansatuit (JI[13), kommoksuym (K), Tectuposanue (T), cnaua 3auéra (3).




4.2 CTpyKTYypa IMCUMILTHHBI

OO01mast TpPyA0eMKOCTh AUCHIUTLINHBI COCTABISAET 4 3a4eTHBIX equHul] (144 qaca)

TpynoeMKOCTb,
Bun pabotsr 4acoB
2 ceMecTp
O01asi TPy10€eMKOCTh 144
AyauTopHasi (KOHTaKTHAasi) padora: 51
Jlexyuu (J1) 9
Jlabopamopno-npaxmuyeckuezansmus (J1113) 42
CamocTosiTejibHas pab0oTa, B TOM YHCJIe KOHTAKTHAS: 84
CamocTosiTeIbHOEC U3YUCHHE Pa3JIeTIoB 30
CamonoaroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTe-
puasia u Matepuaia yaeOHUKOB U Y4eOHBIX MTOCOOMH, MOATOTOBKA K 54
71a00paTOPHBIM UM TMPAKTUYECKUM 3aHSTHUAM, KOJUIOKBUYMaM, pY-
0E)KHOMY KOHTPOJIIO | T.JI.)
IHoaroroBka u caayasauyéra 9
Buja nToroBoro KOHTpoJst 3a4éT
4.3. Jlekuuu
O0BéM
Ne Tembl
4acoB
1 | O6paboTka MarepuasoB UMITYJILCHBIM MATHUTHBIM [OJIEM
1
o | OBpaboTKa MaTepHaIOB UMITYJILCHBIM SJIEKTPUYECKUM Pa3psIoM
3 | YasTpa3BykoBas pasmepHas o0paboTka MaTepHaioB
4 | TexHonoruu, OCHOBaHHBIE Ha BO3JEHCTBMM MOIIHBIX JIY€H UM OTOKOB YaCTHUIL 1
5 | TexHomoruu mia3sMeHHON 00paboOTKK MaTEPHAIIOB 1
6 | COBpEMEHHEIC TEXHOIOTUN 00PAbOTKU MAaTEPUATIOB PE3AHHEM. )
7 | AZIMTHBHBICTEXHOJIOTUN B MALIMHOCTPOCHNH )
g | HaHOTEXHONOTMUB MAIMHOCTPOCHHH )
Wroro 2
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4.5 JlabopaTopHO-IPpaKTHYeCKHE 3aAHATUSA

No | Tembr O6béM
4acoB
1 2 3
1 | Kputepuu 6e30macHOCTH Ja3epHON TEXHUKH 2
OcCHOBHBIE TEXHOJOTMYECKHE IOKA3aTeNId M MapaMeTpbl peXuma 3JIEKTPOHHO- 2
Jy4eBOW 00pabOTKH MaTEepPHAJIOB.
3 | OcHOBHBIE TEXHOJOTMYECKHE IOKA3aTENIN JJA3€PHON PE3KM M METOJMKA UX pac- 4
yera.
4 | IToka3aTeny TOYHOCTH, Ka4eCTBa W MPOU3BOJUTEIBHOCTH JIa3epHOH 00paboTKH 2
OTBEPCTUI
S | TexHonOrMuecKUe NOKa3aTeNN Ja3epHON CBapKU 2
6 | M3yueHue TeXHOJOTMH U 00OPYAOBaHUS JUIsl YIbTPa3BYKOBOM OUMCTKH. 4
7 | YupTpa3BykoBas cBapKa IJIACTMACC U CBapKa IJIacTMacc TPEHUEM 2
8 | 3yueHne TEXHOJOTHYECKUX OCHOB YJIbTPa3BYKOBOM pa3MepHOW oOpaboTKu 4
XPYIKHX MaTepHasIoB.
9 | /IBe OCHOBHBIE TPYIIIBI TEXHOJOTHUYECKOTO O00OPYHAOBAaHUS, UCIIONb3YEMBIX IS 2
BbIpAIlMBAaHMs METAUIMYECKUX U3/IENIU 110 aJIUTUBHBIM TEXHOJIOTUSM.
10 | TexHONOrUM JUTHSI METAJUIOB U IIACTMACC C MCIOJIb30BAaHUEM CHHTE3-MOJEIEH 4
U cuHTe3-PopMm.
11 | MU3roToBieHne HaTypHOW Mojenu mpecc-(GopMbl HAa OCHOBE mpuMeHeHus 3D 4
HpUHTEpA.
12 | HaHOTEXHOJIOTUYU ¥ METO/IbI MOTYYEHHs] HAHOMAaTEpUAJIOB. 2
13 | Buael HanomaTepuanoB.PU3HKO-XUMHUUECKUE OCOOEHHOCTH HAaHOCTPYKTYPHBIX 2
MaTepHaJioB U UX NPUMEHEHHUE.
14 | Metoasl uccnenoBaHusi MOPGOJIOTHH M CTPYKTYphl HaHO-OOBEKTOB M YJIbTpa- 4
JCTIEPCHBIX ()YHKIIMOHATIbHBIX NOKPBITUH.
15 | dymnepeHsl. YriepoiHble HAHOTPYOKH. 2
Hroro 42
4.6 CamocTosiTe/IbHOE U3yYeHUEe Pa3/1e10B JUCHUILINHBI
Ne Bonpocel, BEIHOCUMBIE HAa CAMOCTOSITEJIbHOE U3YUEHHE
1 2
1 | TexHonoruu 0OpabOTKH MaTepHaIOB UMIYJIbCHBIM IEKTPHUUECKUM pa3psiioM
2 | YabpTpa3ByKOBbIE TEXHOJOTUU B METAJUTYPTUU U IPYTHX OTPACIISIX
3 | DaeKTpOoHHOJyueBasi CBapKa
4 | JlazepHast pe3ka U pazMepHasi o0paboTKa
5 | JlazepHOe yripoyHEHHE U JOKAJIbHOE JIETHPOBAHHE
6 | [InazMeHHas U MUKpOIUIa3MEHHAsl CBapKa
7 | TeXHOTOTMHUTUAPO-PE3AHUS U UXCXEMBI
8 | KomOuHMpOBaHHBIE METO/IbI (PU3HKO-MEXaHNUECKOH 00paboTKH
9 | YnpouHeHHe HeCyIIUX MOBEPXHOCTEN TN TNIACTUYECKUM Je(OPMHUPOBAHUEM.
10 | TeopeTnueckne OCHOBBI MPOU3BOJCTBA U3/IEITUN METOJIOM ITOCIIOMHOTO CHHTE3A.
11 | Mammuss! 1 000py10BaHUE JIJIs BRIPAIIMBAHUS METANTHYECKUX U3JIENIUH.
12 | Dkcmryatanusi ajAMTUBHBIX YCTAHOBOK
13 | [IppumeHeHre HAHOTEXHOJIOTUU B IPOMBIIIIEHHOCTH.
14 | CtpykTypa NOJIMMEpPHBIX, OMOJIOrHYECKUX U YTIEPOAHBIX HAHOMATEpUAJIOB.
15 | Kpucrannuzanus amopHbIX cruiaBoB. IHTeHCHBHAs miacTuyeckas aedopmarusi.
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[Tpogomxenne TadnuLbI 4.6

1 2

16 | PeakumronHas cmocooHocTbHaHOMaTepuanoB. Karanus.Biusaue pasmepa 3epeH Ha CBOM-
CTBa HAHOMATEPUAJIOB.

17 | HanocTpyKTypHBIE TOKPBITHSI, 00JIa/IaI0IIHNE KAPOCTOMKOCThIO, KOPPO3UOHHOM CTOMKOCTHIO
U CTOMKOCTBIO BBICOKOTEMIIEPATYPHOMY OKHUCIIEHHUIO. TemIonpoBoASIe MOKPBITHS.

S OOHEHOYHBIE MATEPHAJIbI JJIA KOHTPOJISA YCIIEBAEMOCTH U
MMPOMEXYTOYHOM ATTECTAIIIA

5.1 OueHoyHble MaTepHAJbI JJIs1 TEKYIIero U py0e:KHOr0 KOHTPOJIS yCleBaeMo-
CTH.
Texymuii KOHTPOJbL YCIEBAEMOCTH CTYACHTOB OCYILIECTBIISIETCSI B COOTBETCTBUHM C
OaJUTbHO-PEUTHHTOBOM cucTemon arrectannu odydarormuxcs o OIT BO B KBI'Y. Ceenenust 06
OpraHmu3aIy padoTHI 110 3TOH CHCTEME PUBEICHBI B TadimIe S.1.

Ne KoHTposbHBIC MEpOTIPUSTHS Maxe. bar
_ P potp (pacmipen.)

1 [Tocemuienue 3ansATUI 10 (3+3+4)

2 TectupoBanue 18 (6+6+6)

3 Konnoksuym 18 (6+6+6)

4 BrinonHeHue u 3ammTa 1a00paTOpHBIX M IMPAKTHYCCKUX pa- 24 (8+8+8)

oot
HUTOI'O 70
KonsnoxkBuymsl

KonnokBuymbl mpoBOJSATCS MO BOIMPOCAM, BBIHOCUMBIM Ha MPOMEXKYTOUHYIO aTTECTa-
ruto. [Ipu 5ToM Ha Kaxablil U3 Tpex pyOeKHBIX KOHTPOIBHBIX MEPOIPHITHSI BRIHOCUTCS OJHA
TPETh BOIIPOCOB U3 OOIIEro MX YKcia K sk3aMeHy. [1oroToBka K KOJJIOKBUYMY OCYIIECTBIISETCS
Mo MaTepuajiaM JIEKIHH, JaOOpaTOPHBIX pabOT M OCHOBHOW U JOIOJHHUTEIBHOW JIUTEPATYPHI,
PEKOMEHIyeMOH TI0 TUCIUTIIIUHE.

Tecrnl
Jlnist TEeKyIero KOHTPOJISl YCIEITHOCTH OO0YYEHHUsT MCTIONB3YIOTCS pa3paboTaHHbIE Ha Ka-
denpe aTTecTalMOHHBIE TeJarOTMYeCKUe U3MEPUTENbHbIE MaTepHallbl Uil KOMIIbIOTEPHOTO Te-
cTHUpoBaHus (TecToBble 3aaaHus). CTpyKTypa 3TUX MaTepHalloB MpUBeaeHa B Tabnuie 5.2.

Ne Tema Komnuy.
TEM 3a1aHUI
1 2

1 IToHSITHSI O BBICOKHX TEXHOJOTHUSAX B MAIIMHOCTPOEHUHU. 23

2 OcHoBHbIEHANPaBIeHUsI 00ECIIeYeHNs TEXHOJIOTMUECKOM Ha/lekKHO- 3
CTH NPEU3NOHHBIX CTAHKOB

3 AHanu3 ycinoBuii odecriedeHus pyHKIHOHAIBHON HaIe)KHOCTH B 45
TpUOOCONPSKEHUSIX B TPEHU3UOHHBIX 000PYIOBAHUSIX.

4 [Ipenn3znonHoe o6opyaoBaHue Jyist pazMepHoi 00paboTKH U3aenuit 31

5 [Ipernn3noHHbIe TEXHOIOTUYECKUE MPOIIECCHIO0Pa0OTKH eTanei pe- 26
3aHHUEM.

6 OnexTpodu3nuecKue 1 3MEeKTPOXUMUUYECKHE METO/IbI pa3MEepHON 00- 53
pabOTKH JeTajei.
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ITponomxenne TabIUIbI 5.2

7 ITporecchl oOecneueHus KauecTBa pa3sMepHoOr 00pabOTKU 17
8 BBenenune B HAHOTEXHOJIOTHIO 34
9 Hanomatepuaiibl U MX KIacCH(HUKAIHS 29
10 | Mertoapl nojiydeHrsi HAHOMAaTEpUaioB 27
11 | ®u3uko-MexaHUYeCKUe CBOKWCTBA HaHOMaTepuaoB. PasmepHsbie (- 55
(heKThI
12 | OcHOBBI HAHOTEXHOJIOTMUB MAIMHOCTPOEHUH. PYHKIIMOHAIbHbIE 67
HAHOCTPYKTYPHbIE TUIEHKH (ITOKPBITHUS)
13 | COBMEHIEHHOCTh pa3HOXapaKTEPHBIX MPOIECCOB B HAHOTEXHOJIOTHUU 15
Uroro 555

IIpuMepsI TeCTOBBIX 3aIaHUI

1. DTanbl )KU3HEHHOTO IMKJIA U3JIEJIMI pacIioaraloTcs B CIEIYIOUIEH TTOCiIeI0BaTEIbHO-

CTH:

= [IpoextupoBanue -1

» [loaroroBka mpou3BOCTBA -2

* [IpousBoactso -3

» Peanuzanus -4

= Dkcrutyaramus -5

»  Vrumuzanusd -6

2. Ilpu pacTaunBaHuM JeTAJICH U3 MEAHBIX CIUIABOB aJIMa3HBIMH Pe3I[aMH, C UCTIOJIb30Ba-
HHEM Ha CTaHKaX IIMUHJICIbHBIX TOJOBOK C BBICOKOTOYHBIMH IOAIIMITHUKAMU, JOCTUTaCMbIH
napameTp IepoX0OBaTOCTH MOBEPXHOCTH HAXOIUTCS B Mpeesiax
= Ra=0,012-0,018 m™m; —
= Ra=0,032-0,020 mxm; +
= Ra=0,063-0,040 Mmxm. —

3. [Ipu pacTaunBaHuu AeTajeil U3 aTFOMUHUEBHIX U OEPUIUIUEBBIX OPOH3 aTMa3HBIMHU-
pe3lamu, ¢ UCTIOIB30BaHNEM Ha CTAHKAX IIMUHAETBHBIX TOJIOBOK C BHICOKOTOYHBIMH TTO/IIIUTI-
HUKaMHU, JIOCTUTaeMbIi MapaMeTp IIepOXOBATOCTH MOBEPXHOCTU HAXOAUTCA B Mpeenax

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

4. Ilocne Npen3nOHHOTO TOYEHUS HE TPUMEHSIOT
® XOHHHIOBAaHHUE; —
= cynepGUHUIINPOBAHUE; —
"  JPUTHPKA; —
* qpuindoBanue. +

5. Ilpu pactaunBaHuM JeTanei 3 OPOH30BBIX CIUIABOB aIMa3HBIMU PE3LAMU, C UCIOJIb-
30BaHUEM CTaHJAPTHBIX IIMHH/CIBHBIX T'OJIOBOK, 00eCIIeYBAEMBbIN TapaMeTp MIEPOXOBATOCTH
MTOBEPXHOCTU HAXOJUTCA B IPEAEax

= Ra=0,012-0,018 mx™m; —
= Ra=0,032-0,020 mxm; —
= Ra=0,063-0,040 mx™m. —
= Ra=0,500-0,160 Mmk™m. +
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6. B obecriedeHnn pernaMeHTHPOBAaHHBIX MTOKa3aTeIe TOUHOCTH 00pab0OTKH OCHOBHYIO
POJIb UTPAET B MPEIIM3UOHHBIX TEXHOJIOTHIECKIX 000pyI0BAaHHIX
" [I0JICMCTEMA YIPABICHUS; —
"  QoAcHUCTEMa KOHTPOJIS; —
"  [I0JICUCTEMAa MAHUITYJIUPOBAHUS; —
* mojcucreMa oOpaboTKu. +

7. [Iperumy1iecTBO aIMa3HOTO0 HAHOTOUYEHHUSTIEPE] HaHOaA0Opa3uBHOI 00paboTKOM 00Y-
CJIOBJICHO
" [IOBBIIIEHUEM MPOU3BOAUTEIHLHOCTH B 2 — 3 paza —
® TOBBIIICHUEM IPOU3BOUTEIBHOCTH B 5 — 10 pa3 +
" [IOBBIIICHUEM IMPOU3BOJUTEIHHOCTH B 12- 15 pa3 —
" HCKIIIOUEHUEM IapKUPOBAHMSI IOBEPXHOCTH a0pa3UBHBIMU YacTULIAM +

8. Haunbopiee pacipocTpaHeHHE CPEH CUCTEM PACKPOS JTUCTOBBIX MAaTEPHAIIOB TTOJTY-
quia
® J1a3epHas pe3ka +
" [UIa3MEHHas pe3ka —
" ruapoabpa3uBHas pe3Ka —

9. Hanbonee nepcrieKTUBHOW TEXHOJIOTMENW CPEIU CUCTEM PAcKpOos JTUCTOBBIX MaTepua-
JIOB SIBJIETCS
" Ja3epHas pe3Ka —
" [UIa3MEHHas pe3ka —
* rujapoabpa3uBHas pe3ka +

10. MakcumainpHO focTUraeMasi TOYHOCThb O3UIIMOHUPOBAHUS JETAJIEH Ha HAaHO-
npenu3noHHoM oOpabatsiBatomuii ieHTp KERNPyramidNano ¢ rugpocratuueckuMu Harpas-
JISOIUMU 110 ocsiM X, Y, 7 1 )KeCTKOM CTaHMHOM COCTaBIsSCT
+ 0,3 MKkM +
+ 0,5 MKM —

+ 0,6 MKM —
+ 1,0 MKM —

11. MakcumalibHO JOCTUraeMasi TOYHOCTb IMO3UIIMOHUPOBAHUS JIeTajell Ha BEPTHUKAIbHO-
oOpabartsiBatomieM neHTpe KERNTriton ¢ rugpocTaTiueckuMu HarpaBIisiioluM 1o ocsim X, Y,
7. V1 )K€CTKON CTAaHMHOM COCTABJISAET

= +0,3 MKM —
+ 0,5 MKM —
= +(,6 MKM +
= + 1,0 MKM —
12.HanomMarepuaibl - MaTepuaibl, COAEPKAIIUE CTPYKTYPHBIE SJIEMEHTHI, T€OMETpUYE-
CKHE pPa3MepPbl KOTOPHIX XOTS ObI B OTHOM H3MEPEHUU HE TIPEBBIIIAIOT

— 50 HM;

+ 100 HM;

— 120 uMm;

— 150 uM;

13. OnuH HM paBeH:

— 10 m;

— 108 Mm;
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+107° M

— 1019 m;

— 1072 Mg
14. HaHOoKpHCTaIIIBl U HAHOKJIACTEPHI MPEACTABIISIIOT COOOH YaCTHIIBI YIOPSI0YCHHOTO
CTpOEHHS pazMepoM OT 1 10 5 HM, coaepIKaIime J0:

—2000 atromoB

— 1500 atromoB

+ 1000 atomoB

— 500 atromoB
15. Hanouactuisl umeroT quamerp ot S 10 100 HM U COCTOSAT U3:

— 80— 90 aTromoB;

+ 103 — 106 aTomoB;

— 110 — 120 aromoB;

— 124 — 136 aTomoB.
16. Hanopa3mepHbie CTPYKTYpbl (GOPMHUPYIOTCS M (QYHKIIMOHUPYIOT Ha MOJICKYJISPHOM
YPOBHE, MPU KOTOPHIX ICHCTBYIOT TOJIBKO 3aKOHBI:

— TEOPETHYECKOTO METAJUIOBE/ICHUS;

— TEOpH pa3MepHOU 00pabOTKU pe3aHHEM;

— CONPOTHUBJICHUS MATEPHAJIOB, MEXAHHKH, UCIIOJIIb3YEMbIE JUIS PACUCTOB Y3JIOB
MAIlliH 1 UX COOPKH

+ KBaHTOBOI MEXaHUKH.

17. YnpTpaaucnepcHble HAHOMATEpUasbl BIEPBbIE ObLIU MOTYUYCHBI
— B SlnoHuun
— B AHIIIUM
— B AMepuke
+ B Poccun
18. YnpTpanucnepcHble HAHOMaTepuasbl He 00JI1aJal0T:
— BBICOKOM TBEPIOCTBIO,
— BBICOKOM BSI3KOCTBIO,
— TIOBBIIIEHHBIM COMTPOTUBJICHUEM JedopMaIu,
+ BBICOKOI XJIaIOEMKOCTBIO.

19. CootBeTcTBHE MCKAY MO3UIHUAMU Y3JIOB YCTAHOBKH Ha CXEMC U UX HAa3BAHUAMM:

Puc. Cxema yCTaHOBKH ISl HAHECEHUS YIIBTPAJUCIIEPCHBIX TOKPBITHH
MOHHO-IIa3MEHHBIM METOJIOM.

BaKyyMHas Kamepa

aHoJ

TEPMOKATO/L

YJIBTpagUCIIEpCHAs IJICHKA

OCHOBAaHUE IS MOUI0OKKH

MIO/JIOKKA

MUIIIEHb

NN AE D=
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8. pacnbuIsieMblid MaTepua

20. C yMeHbIIIEHHEM pa3MepOB 3epeH B HAHOMAaTepuaiax yBEIUUUBACTCS UX

+ TBEPAOCTH

— IIPOYHOCTh

— IUIACTUYHOCTh

+ M3HOCOCTOMKOCTD
21. Ilpeumy1iecTBO aIMa3HOr0 HaHOTOYEHUS Hanbosee A (HEKTUBHO Mpu 00padOTKE Jie-
Taje u3

— cTanu

— 4yryHa

+ IBETHBIX METAJIJIOB U UX CIIJIABOB

—rpadura

+ XpYNKUX MaTepHaaoB
22. Haubonee mepcrieKTUBHBIM HAIIPABICHHEM B O0JIACTH HAHO-KOHCTPYKIIMOHHBIX Ma-
TEPHAJIOB SIBJISIFOTCS CO3/IaHUE:

+ UHTEPMETATIINI0B

— KOMIIO3UIIMOHHBIX MaTepPUAIIOB C METAJUIMYECKON MaTpuleit

— KOMITO3MIIMOHHBIX MaTEPUAIIOB C OPraHMYECKON MaTpULIEH

+ KOMITO3UIIMOHHBIX MaTEPUaJIOB ¢ KepaMHUUECKOW MaTpUlleh
23. TlpeumymiecTBO aIMa3HOTO HAHOTOYCHHSIECPE HaHOAOpa3MBHOU 00pabOTKON 00Y-
CJIOBJICHO

— TOBBIIIEHUEM ITPOU3BOJUTENIBHOCTH B 2 — 3 paza

+ MOBBILIEHUEM NTPOU3BOAUTENBHOCTH B 5 — 10 pa3

— MOBBIIIEHUEM IPOU3BOJUTENBHOCTH B 12- 15 pa3
+ UCKITIOYEHHUEM IIap>KUPOBAHUS TOBEPXHOCTH aOpa3UBHBIMU YaCTUIIAM
24. KoMNO3UIIMOHHBIE MaTepHAIIbl C METAJUTMUECKON MaTpullel BIIEPBbIE HAYAIU MPUME-
HATHCS B

+ aBHaKOCMUYECKOU TEXHUKE

— aBTOMOOMJIBHOM MPOMBIIIJIEHHOCTH

— CYIOCTPOEHUHU

— CTaHKOCTPOEHUU
5. KomMno3unuoHHble MaTepyaibl C yIPOYHSIIOIMIMMHU YaCTUIIAMU MOTYT HE OTIMYAThCS OT
KOMIIO3UIIMOHHBIX MaTepUaoB, yIIPOUYHEHHBIX BOJIOKHAMU

— U30TPOMHOCTBIO CBOMCTB

— CTOMMOCTBIO MIPOU3BO/ICTBA

— BO3MOXKHOCTBIO MOcTeaytole 00paboTku

+ OCHOBOI MaTpPHIIBL.

IIpakTHYecKkue 3aHATHA
[IpakTiueckue 3aHATHS MPOBOASTCS B BHJIE€ CEMHHApPOB (KpaTKHE YCTHbIE COOOIIECHHUS,
YCTHBIE COOOIIEHUSI C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPE3eHTalUi, JUCKYCCHs [0 MaTepua-
JaM JEKIMM ¥ WHIAUBUIYAIBHBIM 33/JaHHSAM, MOATOTOBIIEHHBIX B IPOLECCE CAMOCTOSATEIBHOMN
paboThI).

5.2 IIpome:kyTOUHAS aTTeCTALMS
Bonpocsl k 3auery
1. O6bscHUTE IPUHLIMI JEHCTBHSA YCTAHOBOK JUIi MArHMTHO-UMITYJILCHOTO (hOpMOOOpPaso-
BaHMSL.
2. TloueMy HeNb3s MPUMEHUTH MATHUTHO-UMITYJILCHOE (pOpMOOOpa3oBanue st 00paboTKH
3aroTOBOK MaJloro Juamerpa?
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3. MOXHO I HEMOCPEICTBEHHO MCIIOJIb30BaTh MArHMTHO-MMITYJILCHOE (POPMOOOpAa30BaHUE
JUIS1 U3TOTOBJICHHUS JIETAJEN U3 HEANEKTPOIIPOBOJAHBIX MAaTEPUATIOB?

4. OnuIuMTe TUIIMYHBIE CXEMBbI MATHUTHO-UMITYJILCHOTO (POPMOOOPa3OBaHMs

5. HazoBute ocHOBHEBIE C60pO‘IHI>Ie OoIr€panru, BbIITOJIHACMBIC C IIOMOLIBIO
MAardvMTHO-HUMITYJIbCHOI'O ME€TO4, 1 00J1acTH X IIPUMCHCHMUA.

6. KakoBbl 06/1aCTH IPMMEHEHUS MATHUTHO-UMITYJILCHOM CBAPKH?
/. Tlepeunciute JOCTOMHCTBA MATHUTHO-MUMITYJICHOM CBapKH.

8. KakuerpynmsITeXHOJIOTHHAIIEKTPOT UAPOUMITYIIHCHOHO0OPAaOO TKUTIOTY Y HITHHA-
ubospIIee TpUMeHeHue?
9. OOBSICHUTENPUHIUIIICKTPOTUIPABINIECKONIIITAMITOBKUMYKAKHTE OCHOBHBICOOTIA-
CTUIIPUMEHEHHSAAHHON OTIepaIiy.
10. Ha3zoBuTeocHOBHBIETIAPAMETPHITPOIIECCAITEKTPOTUAPABINIECKOM IITAMIOBKH.
11.  JlnsgeronpuMeHseTCAIEKTPOTHAPABINIECKOEUCIIEPTUPOBAHUEMATEPHATIOBUKAK
BBINIOJTHACTCAITAOTICPALTHS?
12. Ha30BUTEOCHOBHBIEOOIACTUIIPHMMEHEHUSIIIIEKTPOTHAPABINYECKOTO YIPOUHEHHS.
13. B gem cocrouT huzndeckas CynHoCTh yIbTpa3ByKOBOH 00pabOTKH?
14. Jis KakuX MaTepualioB 1eJIeco00pa3HO MPUMEHEHHUE YIbTPa3BYKOBOU pa3MEepPHOI
00paboTku?
15. HasoBuTe ocHOBHBIE MTapaMeTphI IpoIiecca YIbTPa3ByKOBOH pa3MepHoil 06paboT-
KH CBOOOTHBIM a0pa3uBOM.
16. B gem cocTOuT CyIIHOCTB YIbTPa3BYKOBOM CBapKu?
17. KakoBbI OCHOBHBIE CBOICTBa yJIbTPa3ByKa, HCIOJIb3yeMbIE NPH YIIBTPA3ByKOBOM
cBapke?
18. KakoBbI OCHOBHBIE 00JIACTH TIPUMEHEHHUS YIbTPa3ByKa B METAJLTypriu?
19. KakoBbI 001acTH IpUMEHEHHS yIbTPa3BYKOBOI CBapKu?
20. B 4em cocTosAT JOCTOMHCTBA M HEJJOCTATKH YIIbTPa3BYKOBOW CBapKu?
21. KakoBbI OCHOBHBIE 00J1aCTH TIPUMEHEHUS YIIbTPAa3BYKOBOW METAUIM3AIlMH U CIIe-
KaHUs?
22. Ha yem ocHOBaHBI 37IEKTPOHHO-JTy4€BbIE TEXHOJIOTUU 00pabOTKH MaTeprasioB?
23. Kakue 0CHOBHBIE OIIEpAIH OTHOCAT K DJIEKTPOHHO-JIy4eBOM 00paboTKe?
24. Ha3zoBute ocHOBHBIE 00JACTH HMPUMEHEHHs SJIEKTPOHHO-TYYEBOH pPE3KH M paz-
MepHOI 00pabOTKH.
25. Ha3oBuTe OCHOBHBIE JOCTOMHCTBA W HEJOCTAaTKH pa3MEpHOM 3IIEKTPOHHO-
JTy4eBOi 00paboTKH.
26. HazoBute OCHOBHBIE 2I€MEHTHI 00OPYAOBAaHUS LIS AJIEKTPOHHO-ITY4eBO 0Opa-
00TKH.
27. Kakue ocoGeHHOCTH 3J€KTPOHHO-Ty4eBOM CBapKH MO3BOJSIOT MOJIy4aTh Kaye-

CTBEHHBIC COCIMHEHUS B U3JICIIASX U3 TYrOIIaBKUX MaTepUaIOB - HUOOWS, TaHTaja, BOJIb(ppama,
Moaubaena?

28. Ot 4yero 3aBUCHUT TTyOMHA IPOHUKHOBEHUS AJIEKTPOHOB B 00pabaThiBaeMblil Ma-
Tepuan?

29. Ha30BHTE OCHOBHBIE TEXHOJIOTHIECKUE TTAPAMETPHI JJIEKTPOHHO-TYIEBOM CBAPKH.

30. Ha30BHTE OCHOBHBIE THIIBI COEAMHEHHUM, MONYYAEMBIE TIPH SJIEKTPOHHO-TyIEBOM
CBapKe.

31. Ha3z0BHTE OCHOBHBIE IIPEUMYIIECTBA HJIEKTPOHHO-TYIEBOM CBAPKH.

32. Ha ueM ocHOBaHa a3zepHas 006paboTKa MaTepUanoB?

33. Y10 TaKOE MOHOXPOMATHYHOCTh, KOTEPEHTHOCTh, HAIIPABJIEHHOCTh U3IydeH s?
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34, Kakue BemecTBa UCIonb3yl0Tes B J1a3epax AJisd reHepaunu unydenus? Hasosure
THUIIBI JIA3EPOB.

35. Kakue akTHBHBIE cpeibl TPUMEHSIOTCS B TBEPIOTENbHBIX JIazepax?

36. HazoBuTe mapameTpsbl J1a3epHOTO U3JIy4YEHHUS U JUAMa30H UX U3MEHEHHUS.

37. HazoBuTe TeXHOJIOrHYEeCKHE BO3MOXKHOCTH JIa3epHOU 00paboTku (oOpabaThiBae-
MBI€ MaTEPHAJIbI, OTIEPAIIH 00PaOOTKH).

38. I'ne npuMeHsieTCst TEXHOJIOTHS JIa3€pHOM MPOIIMBKY OTBEPCTUIA?

39. HazoBuTe 0o6nactu npuMeHeHus 1a3epHOil pe3KH MaTepHaoB.

40. HazoBure npeumyniecTBa u HEJOCTATKU JIA3€pHON PE3KH MaTEPUAJIOB I10 CpaBHE-
HUIO C TPAJUIIMOHHBIMH METOAAMHU.

41. B kakux ciydasx nmpuMeHsIeTCS UMITYJIbCHOE, a B KAKUX HENPEPhIBHOE U3TyUYCHUE
IIPU pE3KE MaTepHUaIoB?

42. UYto Takoe ja3zepHoe CKpalbupoBaHUe MaTepUaIoB?

43, KakoBbl 0COOEHHOCTH TpoIecca TEPMOPACKATBIBAHMS TPU Pa3elieHUH XPYMKUX
MaTepuanoB?

44, [lepeuncnure OCHOBHBIE BU/IbI TA3€PHOTO YIIPOUYHEHUSI MAaTEPUATIOB.

45. Ha3zoBute TexXHOJIOrHMUYECKHE XapaKTEPUCTHKH MpPOIecca Ja3epHOTO YIPOYHEHUS
UMITYJIbCHBIM U3JTy4CHUEM.

46. Kakwue nazepbl HCHIONB3YIOTCS ISl CBAPKH METALIOB?

47. KakoBbI OCHOBHBIE SHEPTETHUECKUE XapAaKTEPUCTHKH JIA3EPHOM CBApKH?

48. I'me m moyeMy peKOMEHIYIOT MPUMEHSTH JIA3EPHYIO CBapKy BMECTO TPAJAUIIMOH-
HBIX CIIOCOOOB CBapKH IIaBJICHHEM?

49, [lepeuncnure OCHOBHBIE JOCTOMHCTBA M HEJAOCTATKU JIA3€PHOW CBApKH IO CpPaB-
HEHUIO C IPYTUMH CIIOCO0aMU CBapKH.

50. CpaBHuTE 001aCTH TPUMEHEHUS JIEKTPOHHO-TY4YE€BON U JIa3epHOM CBAPKU.

51. [aiite onpenenenne o6paboTku pezanueM. UTo MOHUMAIOT 107 JI€3BUIHON 00pa-

00TKOM, 1o abpazuBHOM 00paOOTKOMN?

52. Ot kakux (paKTOpOB 3aBUCHT 00pabaThIBAEMOCTh KOHCTPYKIIMOHHBIX MaTepHa-
noB? KakuMu MeTojaMu MOXKHO €€ yIy4IIuTh?

53. Ha3zoBuTe OCHOBHBIE METO/IbI, yIyUlllaolie o0padaThiBae€MOCTh TPy IHOOOpaba-
THIBAEMBIX CTaJIell U CILIABOB.

54. Onumure TEXHOJIOTHIO TOUEHHUS, (pe3epoBaHus, IITM(POBaHUS IJIacTMAacC.

55. [Tepeuncnure mporpeccuBHble METO/IbI NUTH(OBaHMS aOpa3sUBHBIMH KpyraMmu, 00-
paboTKH cBOOOIHBIM aOpa3UBOM.

56. Y10 Takoe MarHUTHO-abpa3uBHAs 06pabOTKa, B 4€M €€ CYIIHOCTh?

57. B yem cocrout cymHocTts npornecca cynepdunumupoBanus? Hazosute obnactu
NpUMEHEHHS CynepOUHUIINPOBAHHS.

58. [To kakMM OCHOBHBIM IpPU3HAKaM KJIacCU(UIUPYIOTCS KOMOWHUPOBAHHbBIE METO-
161 00paboTKN?

59. B dgem 3akitouaercs CyniHOCTh aHOJIHO-MeEXaHU4ecko oOpaboTku? Urto obecme-
YHUBAET JKUAKOE CTEKJIO ITPH aHOHO-MEXaHHMUECKON pe3ke MeTaa?

60. Kakumu meTonamu 006pabaThIBalOT MaTe€pHUaIbl, ISl KOTOPBIX TPYJHO WJIK HEBO3-

MO>XHO MMPUMEHUTH OOBIYHBIE MEXaHUUECKHE METOIbI 00pabOoTKM?

61. JaiiTe ompenesneHne MOBEPXHOCTHOIO IacTuyeckoro aedopmuponanus. [lepe-
YHUCIIUTE CTATUYECKUE U YAApHBIE METO/Ibl IOBEPXHOCTHOIO MJIACTUYECKOTO 1e(hOPMUPOBAHHUS.

62 Ha xakoMm »Tamne TeXHOJOTrH4eCKOIro mnmponecca MEXaHUUYECKOI O6pa6OTKI/I JACTalin
MMPUMCHACTCA aJIMa3HOC BBITTIAXKUBaHUE?

63. Kaxkune netanmu 06pabaThIBatOTCs alIMa3HBIM BBITJIQ)KHUBAHUEM?
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64. B 4eM cOCTOMT CyIIHOCTB MpoLEcca BUOPOyIapHOi 00paboTKH?

65. Tpebyercs nmu npumenenne COX npu ynmpovHsIONMEM pacKaTbIBaHUH?
66. Kakue TexHomornueckue 3afayl perraercsi NpuoOKaThIBAHUN MMOBEPXHOCTEH Je-
TaJIed MapOBBIM HHCTPYMEHTOM?
67. Yro Takoe mazma?
68. Kak kmaccuunupyrot mpoueccs mia3MeHHoi 00padboTku?
69. Uro Takoe mnasmorpoH? Kakue Bbl 3HaeT€ OCHOBHBIE THUIIbI IJIA3MOTPOHOB U B
YeM UX OTiaugue?
70. OnUIIKMTE TEXHOIOTUIO MIIa3MEHHOM PE3KH.
71. B ueM cOCTOSAT JOCTOMHCTBA M HEAOCTATKHU IJIa3MEHHOU pa3MepHOi 00paboTKu?
72. KakoBa parnrionanbHasi 06J1aCTh IPUMEHEHUS TUIa3MEHHON pe3Ku MaTepuasioB?
73. UYro Takoe mia3MeHHas 1 MUKpPOIUIa3MEeHHas cBapKa?
74. Jlig kakux 1esaei neIoiib3yroT MUKPOIUIa3MEHHYIO CBapKy?
75. AJIUTUBHBIE TEXHOJIOTUH.
76. TeopeTuueckre OCHOBBI MPOU3BOCTBA U3ICITUN METOJOM TIOCIOHHOTO CHHTE3A.
7. MatuHbl 1 000pyIOBaHHE AJISl BBIPAITUBAHHUS METAJUTMYESCKUX H3/ICIHA.
78. TpebGoBaHMsT K KOMIIBIOTEPHBIM MOJEISM, MpeIHa3HAYEeHHBIM ISl TIPOM3BOACTBA
Ha YCTaHOBKaX MOCJIOWHOTO CHHTE3A.
79. Oco0eHHOCTH MCIOJIb30BaHUsl CHHTE3UPOBAHHBIX O0BEKTOB AJIsl TUThSI B KAYECTBE
BBITUIABIISIEMBIX WUIH BEDKHTAEMBIX MOJICIICH, JINTEHHBIX ()OPM U CTEPKHEH
80. JlaiiTe onpenenenre NOHATUS «HAHOTEXHOIOTHSI».
81. B 1yeM cocTOMT MEXTUCIMITTMHAPHOCTPHAHOTEXHOJIOTUN KaK HAlpaBJICHHUS M Ka-
KOBO €€ 3HaueHHE U1l HAy9HO-TeXHHYECKOro Iporpecca?
82. [lepeuncnure NpUOPUTETHBIE HAMIPABIICHUS PA3BUTUSI HAHOTEXHOIOTHH.
83. OxapakTepu3yiTe OCHOBHBIE PA3HOBMIHOCTH HAHOMATEPHAJIOB.
84. Kakumu pa3zmepamu 3epeH (Cl10eB, BKIIOUEHUH, MOp) XapaKTEePU3YIOTCs] HaHOMa-
TepHuabl?
85. B 4yem cxocTBO 1 pa3nuyre KIacTepoB, HAHOYACTHUI] M HAHOIOPOIIKOB
86. Jaiite 0011y10 XapakTEpUCTUKY CTPYKTYpPbl HAHOMAaTEPHAIIOB.
87. OxapakTepu3yiTe OCHOBHbIE MEXaHM3MBbI POCTA TICHOK.
88. CpaBHMTE JOCTOMHCTBA U HEAOCTATKM METOJOB NMPOCBEUMBAIOLIEH 3JIEKTPOHHOI
MHUKPOCKOIIUY ¥ PEHTT€HOCTPYKTYPHOTO aHAN3a.
89. OxapakTepu3yiiTe OCHOBHBIE TUIIbI pACTIPEIEICHUs KPUCTAIITUTOB 10 pa3Mepam.
90. Onummre OCHOBHBIE TUIIHI Ie()eKTOB B HAHOMAaTepHasax.
91. MOryT 11 HAaHOKPUCTAILTBI OBITH 6e31e()eKTHBIMU?
92. KakoBbl 0COOEHHOCTH MMOBEPXHOCTEH pa3jenia B HaHOMaTepuanax?
93. OxapakTepu3yiiTe 0COOEHHOCTH CTPYKTYpBI CYNpPaMOJIEKYISIPHBIX M HaHOIOPU-
CTBIX MaTEpPHAJIOB.
94. JlaiiTe 0011yI0 XapaKTEPUCTUKY TYOYIISPHBIX U TYKOBUYHBIX HAHOCTPYKTYP.
95. HanocTpykTypHBIE U3BHOCOCTOMKHE aHTU(PPUKIIMOHHBIC TTOKPHITHS
96. HanorexHomnorust abpa3uBHOi 00pabOTKI
97. CyIIHOCTh aTMa3HOTO HAHOTOYEHHS
98. PexuMbl mosimpoBaHus pu HaHOAOpa3UBHON 00paboTKe
99. OxapakTepu3yiTe OCHOBHBIE ATAIbl HCTOPUU U3YUEHHs pa3MepHBIX 3 (eKToB.
100. KakoBbI 0COOEHHOCTH TIPOSBIIEHHS pa3sMEPHBIX YQ(PEKTOB B HAHOMATEpHAIax?
101. B uem cyTh KBaHTOBBIX pa3MepHBIX AP (HEeKTOB?
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102.

HYIO CTPYKTYpY HAaHOMAaTEpHAaJIOB.

103.

HaHOMAaTCpHUAJIOB.

104.

HaHOMaTepHasax.

105.
106.

U TEMIIEpaTypy IUIaBJIEHNUS HAHOMATEPHAIOB?

OxapakTtepu3syiite 0coOOeHHOCTH (pa30BBIX MPEBpAIICHUN B HAHOCTPYKTYpaXx.
Kak Bimser pazmep KpUCTAIUIUTOB HA KOA(P(UIIMEHT TEPMUUYECKOTO PACIIUPEHUS

[TpuBeauTe npuMepsl U OOBACHUTE BIMSHUE pa3MEpHBIX 3(P(PEeKTOB Ha FNIEKTPOH-
[lepeuniciure OCHOBHBIE (DAKTOPHI, BIMSIOIIME HAa HEPABHOBECHOE COCTOSHUE

[TpuBeauTe mpuMepsl U OOBSACHUTE MPHUPOAY HATHUUS MeTacTaOWiIbHBIX (a3 B

6. METOAUYECKHE MATEPHUAJIbI, OINPEJAEJJAIOIIUE INPOUEIYPbI
OIIEHUBAHMSA 3HAHWI, YMEHUI, HABBIKOB W (WJIH) OIBITA JEATEJIb-

HOCTH
6.1. Pe3yabTaThl 0cBOCHHS y4eOHOH TUCHHMILVIMHBI, OJIeKALMe IPOBEPKe
Onenou-
Wunukarop komrie- OcHOBHbIE OKA3aTeNN
eI PesynbraTel 00y4eHus OLICHKH PE3yITHTATOR HBIC CpeJl-
CTBa
1 2 3 4
VK-1.1 3naer meTo- | 3HaTh: CYUIHOCTb coBpe- | OCHOBHBIE ATAllbIpa3BUTHE K
JIbl KPUTUYECKOTO MEHHBIX TEXHOJIOIHYe- BBICOKO3()(h)EKTUBHBIX METO- T
aHaJM3a CUTyalluid ¥ | CKHUX MPOLIECCOB U3rOTOB- | JOB MOJXYYEHUS 1 00pabOTKH 3
CHCTEMHOI'0 IOJX0/1a | JIEHUd JeTalel U U3/IeIUU | MaTepHuajoB B aBUALIUOHHOM,
K Ipo0iemMam B MaIlIMHOCTPOEHUH, 00- | paKETHO-KOCMHUYECKOH, pa-
JacTh UX IPUMEHEHNH, JIMORJIEKTPOHUKE U ITPpHOO-
IIPUEMBI OCYILIECTBJICHUSI, | POCTPOEHUH. TexHoIornue-
OCHOBHBIE ITapaMeTpbl U CKHE BO3MOXKHOCTHCOBpE-
UCIIOJIb3yeMOe 000py10- | MEHHBIX TEXHOJOTUYECKUX
BaHUE IIPOLIECCOB 110 CPABHEHUIO C
VK-1.2 YMmeeT cooT- | yMeTh:OlICHHBATh TEXHO- | TPAJAULIMOHHBIMHU.
HOCHUTbH Pa3HOPOJHBIE | JJOTUYECKHE BO3MOXKHO-
SBJICHUS U CUCTEMA- | CTUCOBPEMEHHBIX TEXHO-
TU3UPOBATh UX B JIOTUYECKHUX IIPOLECCOB
paMKax u30paHHBIX 00paboTKHu u3nenuii B
BUJIOB IIpodeccuo- MaIIMHOCTPOCHUH U (-
HaJIbHOM JIeATeIbHO- | (PEKTUBHOCTH IPUMEHE-
CTH HUS
OIIK-2.1 3naer co- 3HATh:COBPEMEHHbIE Me- | DJIEKTPOHHAs MUKPOCKOIUS JIII3
BPEMEHHBIE METOBI | TOJABI UCCIEA0BAaHUS MOp- | BBICOKOIO paspelie- K
UCCIIEI0BAHUSA [IpU (GoJI0THN U CTPYKTYPBI HUsL.MeTObl CKaHUPYIOIIEH T
pELIEHNN KOHCTPYK- | YJIbTPAAUCIIEPCHBIX AEKTPOHHON MUKPOCKO- 3

TOPCKHUX, TEXHOJIOTH-
YeCKUX U DKOHOMH-
YeCcKHX 3aJa4 Marli-
HOCTPOMUTEIBHBIX
MIPOU3BOJCTB

(G YHKIIMOHATBHBIX MTOKPHI-
TUN

nu.CKkaHupyronas TyH-
HeJbHas MUKpOcKonus. Me-
TO/BI AIEKTPOHHOMN CIIEKTPO-
ckomnuu.PaccunTeIBaTh OcC-
HOBHBIE TAPAMETPHI IPOLEC-

20




OIIK-2.2 Ymeer pa3-
pabaTeIBaTh METO/IU-
KH TCOPETUYCCKHUX U
IKCIIEPUMEHTATBHBIX
UCCIICIOBAHUH MTPU
pelIeHur KOHCTPYK-
TOPCKHX, TEXHOJIOTH-
YECKUX U IKOHOMHU-
YeCcKHUX 3a]1a4

YMeTb:pacCUUTHIBATh OC-
HOBHBIE TTAPAMETPHI CO-
BPEMEHHBIX BBICOKO3(]-
(EeKTUBHBIX TEXHOJIOTHYE-
CKUX MPOIIECCOB

COB MarHUTHO-UMITYJIbCHON
00paboTKH, YIbTPa3BYKO-
BOMCBapKH, AJIEKTPOHHO-
JTy4eBOil 00pabOTKH.

IIpoxosxenue Tadauubl 6.1

1 2 3 4

OIIK-2.3 Bnajeer HaBbIKa- | BJIaJI€Th: HABbIKAMU UC- Pa3pabareiBats TexHONMO- | JIII3
MM [IPE/ICTABIICHUS pe3yJib- | MOJb30BaHUS HAYYHBIX pe- | TMYECKHE IPOLECCHI C HC- K
TaTOB UCCJIEI0BAaHUN IpU 3yJIbTaTOB U U3BECTHBIX I10JIb30BAHNEM HaHOMaTe- T
pELIeHUH KOHCTPYKTOP- HaY4YHbIX METO/0B JJIs pHaJIOB U HAHOTEXHOJIO- 3
CKHX, TEXHOJIOTUYECKUX U perieHus: mpooseM C uc- ruu. 3ammuTa Jadboparop-
9KOHOMHYECKUX 3a]a4 [0JIb30BAaHUEM COBPEMEH- | HO-IPAKTUYECKUX padoT

HBIX JOCTH)KEHUH HAyKH U

TE€XHUKHU
OIIK-3.1 3Haer coBpeMeH- | 3HATH:COBPEMEHHBIE HH- OTBeThI HA TECTOBBIE 3a- JIII3
Hble UH(POPMALIMOHHO- bopmanoHHO- JTAaHUS U KOHTPOJIbHBIE K
KOMMYHUKAIIUOHHBIE TEX- KOMMYHMKAI[MIOHHBIE T€X- | BOIIPOCHI Ha KOJJIOKBUY- T
HOJIOT'MH, MH(POPMAIIMOH- HOJIOTMH, UH(POPMALIMOH- | Max. 3
HBIE PECYPCHI U BO3MOXHO- | HbI€ PECYpPChl U BO3MOX- [IpoBepka MoJIHOTHI U Ka-
CTH UX IIPUMEHEHHUS B HOCTH MX IPUMEHEHUS B YeCcTBa BBIIIOJHEHUS J1a-
Hay4HO-UCCIIEI0BATEIBCKON | HAy4HO- 00paTOpHO-IPAKTUUECKUX
JeSITebHOCTH UCCIIEI0BATEIbCKON Aes- paboT.OTBETHI HAa KOH-

TEIbHOCTH TPOJIbHBIE BOIPOCHI K Jia-
OIIK-3.3 Bnaneer HaBbIKa- | BJIaJAeTh:HaBbIKAMU HC- O6opatopHo-
MH UCIIOJIb30BAHUS COBPE- | MOJIb30BAHUS CIICIMATIN3U- | IPAKTUYECKHM PaboTaM.
MEHHBIX POTPaMMHBIX POBaHHBIX MPOrpaMMHBIX | OTBETHI HAa aTTECTALIMOH-
KOMIUIEKCOB JUIsl pEIIEHNUs. | CPEACTB U MH(OPMALIMOH- | HBIE BOIIPOCHI K 3a4€ETy
WH)KEHEPHBIX, YIIpaBJIeHYe- | HBIX pecypcoB Juis obec-
CKHX M MCCJIEIOBATENIbCKUX | MEUEHUsI KOHCTPYKTOPCKOM
3a1a4y Y TEXHOJIOTUYECKOM MOJ-

TOTOBKH ITPOU3BOJICTBA
OIIK-4.1 3Haer CTpyKTypy | 3HATh: CTPYKTYypY H IIpa- OTBeThI HA TECTOBBIE 3a- JIII3
U TipaBuiia ohopmiieHus BUJIa 0()OPMJICHHUS OTYETOB | JAHUS M KOHTPOJIbHBIE K
HAy4YHO-TEXHUUYECKUX OTYe- | M0 Pe3ybTaTaM BbIIOJI- BOIIPOCHI HA KOJIJIOKBUY- T
TOB U MyOJUKaLU 1O pe- HEHHBIX HCCIICJOBaHUH B Max. 3

3y/lbTaTaM BBITIOJTHEHHBIX
HCCIIENOBAaHUI B 001acTH
MaIIMHOCTPOCHUS

obiactu MAalIMHOCTPOCHUS

OIIK-4.2 YMeeT moaroTaB-
JIMBaTh Hay4YHO-
TEXHUYECKHE OTUYETHI U
MyOIUKAIUY 110 Pe3yibTa-
TaM BBITIOTHEHHBIX HCCIIe-
IOBaHMH B 00J1aCTH Malllk-
HOCTPOEHUS

YMETbL: IIOATOTABJIMBATH
OTYCTHI U Hy6J'II/II(aI_[I/II/I 10
PE3YIbTAaTaMBBIIIOJTHCHHBIX
I/ICCJ'ICIIOBaHI/Iﬁ B 00JacTu
MAaIIMHOCTPOCHUS

[IpoBepka MOIHOTHI U Ka-
YeCTBA BBITIOJTHEHUS JIa-
00paTOpPHO-NIPAKTHYECKUX
pabot. OTBETHI HA KOH-
TPOJIbHBIE BOMPOCHI K Ja-
OOpaTOPHBIM U TIpaKTHYE-
CKUM paboTam.

OTBeTHI HA aTTECTAIIHOH-
HBIE BOIIPOCHI K 3aUeTy
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OIIK-4.3 Bnaneet HaBLIKa-
MU 0(OpMIICHUS HAYYHO-
TEXHUYECKHUX OTUETOB U 00-
30pOB 1O pe3yJibTaTaM BbI-
HOJTHEHHBIX MCCIIEOBAHUMN
U TIPOEKTHO-
KOHCTPYKTOPCKUX paboT B
00J1aCTH MallTMHOCTPOEHUS

BJIAJI€Th: HaBLIKAMU
0 OpMIICHUS OTYETOB T10
pe3yIbTaTaMBBITOJHCHHBIX
MCCJICI0BaHMI B 001aCTH
MAaIIHHOCTPOCHHS
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[Tponomxenne TadauIs 6.1

1 2 3 4
OIIK-7.13HaeT airopuT™Mbl | 3HATB:COBOKYIIHOCTD IIpa- | YpOBEHb TEXHU- K
MIOJITOTOBKHM 3aBOK Ha BUJI U IOPSIOK ohopmiie- | KH.3aroJIHEHHE pasziena T
M300peTeHus ¥ MPOMBIII- HUS 3a5BOK Ha M300peTe- | «ypOBEHb TEXHUKM) Ia- 3
JIeHHbIe 00pas31ibl B 00JACTH | HUS U IPOMBILIUICHHbIE TeHTHOH 3asBKku.llonsTHE
KOHCTPYKTOPCKO- TEXHOJIO- | 00pa3Iibl B MALTMHOCTpOe- | mpoToTuna. Ilopsimok u
I'MYECKOU IIOJTOTOBKU Ma- | HUU 0c00EHHOCTH BbIOOpa
LIIMHOCTPOUTENBHBIX MTPO- nporotuna.MccnenoBanus
U3BOJICTB HaTEeHTOCIIOCOOHOCTH U
OIIK-7.3 Bnanmeer HaBbIKa- | BJAAeTh: METOJUKOHN pa3- | HATEHTHOM YUCTO-

MU MOATOTOBKY 3asBOK Ha pabotku u opopmiieHust | ThL.OGOpMIIEHUE OTUYETA O
M300peTeHus ¥ MPOMBIII- 3assBOK Ha M300peTEeHUsI M | MATEHTHBIX UCCIICI0BaHU-
JIeHHbIe 00pas31bl IIPOMBILIICHHBIE 00pa3Lpbl. | X.

ANropuT™ U IpUMEp CO-

craBieHus 3aaBku. [Tops-

JOK paOOThI HAJl 3asIBKOM

Ha MoJIyuyeHHe aTeHTa
[IKC-1.1 3naet MeTouKH 3HATb:TPEOOBAHUS K CU- OTBeTHI HA TECTOBBIE 3a- JII3
IIPOEKTUPOBAHUS TEXHOJO- | CTEMaM KOHCTPYKTOPCKOM | JaHUs U KOHTPOJIbHBIE K
TMYECKUX MPOLIECCOB U3r0- | U TEXHOJOTUYECKON J10- BOIIPOCHI HA KOJIJIOKBUY- T
TOBJICHUS U3/1€IUNA Mallu- KyMEHTALUU IIpU paspa- Max. 3

HOCTPOEHUSI, CHCTEMBI KOH-
CTPYKTOPCKOM U TEXHOJIO-
TUYECKOM IOKYMEHTALINH,
TEXHOJIOTMYECKOM MOro-
TOBKH MPOU3BOJCTBA, MPO-
rpaMMHBIE CPEJCTBA aBTO-
MAaTH3alUU KOHCTPYKTOP-
CKO-TE€XHOJIOTUYECKOH TO-
TOTOBKH IIPOU3BOJICTBA

00TKe BBICOKOA(PPEKTHB-
HBIX TEXHOJIOTUYECKUX
MIPOLIECCOB U3TOTOBIICHUS
W3JIeTNI MalTHHOCTPOE-
HUSI

IIKC-1.2 Y™meet npoekTu-
poBath U BHEAPATH 3P dek-
THUBHBIE TEXHOJOTUYECKUE
MIPOLIECCHI U3TOTOBJICHUS
KOHKYPEHTOCIIOCOOHBIX U3-
JEJIUI MalllMHOCTPOCHUS

YMeTb:BbISIBIISATh IPUOPH-
TETHbIE HAIPaBJIECHUS pe-
LIeHHUs 3a7a4 B 00JacTu
KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOH MOAro-
TOBKH MaIIMHOCTPOUTEb-
HBIX IPOU3BOJICTB

IIKC-1.3 Bnaneer HaBBIKa-
MU pa3pabOTKH TEXHOJIOTH-
YeCKHUX MPOLIECCOB U3T0-
TOBJICHHSI U3ICJINI MallIH-
HOCTPOEHHSI, OTBEUYAIOIIUX
COBpPEMEHHBIM TpeOOBaHH-
SIM Ka4eCcTBa MPOIYKIIUU H
TEXHUKO-I)KOHOMUYECKOU
3¢ (HEeKTUBHOCTH IPOU3BO/-
CTBa

BJIa/1€Th:HABBIKAMH pa3-
pabOTKH COBPEMEHHBIX
TEXHOJIOTHH pusuko-
MeXaHU4eCKOi 00paboTku
JIeTajiell MalluH, BKIIFOYast
TEXHOJIOTUM KOMOMHUPO-
BaHHOU 00pabOTKHU ¢
HAJIOKEHUEM Pa3JInYHbIX
(bu3MYECKUX U XUMHUYe-
cKuX 3¢ (eKToB;

IIpoBepka nOJIHOTHI U Ka-
YeCTBa BBIIIOJHEHUS Ja-
00paTOPHO-TIPAKTHYCCKHUX
pa0oT.OTBETHI Ha KOH-
TPOJIBHBIE BOTIPOCHI K JIa-
00paTOPHBIM U MpaKTHYE-
CKUM paboTaM.

OTBeThI Ha aTTECTALUOH-
HBIE BOIIPOCHI K 3a4ETYy.
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[Tponomxenne TadauIs 6.1

1 2 3 4
[IKC-2.1 3HaeT coBpeMeH- | 3HATh: CTPYKTYpPY U CBOM- | OTBETHI Ha TECTOBBIE 3a- K
Hbl€ KOHCTPYKLIMOHHBIE U CTBAa OCHOBHBIX THIIOB JIaHUS U KOHTPOJIbHBIE T
MHCTpYMEHTAJIbHbIC MaTe- KOHCTPYKLIMOHHBIX U UH- | BOIIPOCHI HAa KOJJIOKBUY- 3
pHalbl, TEXHOJIOIMYECKHUE CTPYMEHTAJIbHBIX MaTepU- | Max.
BO3MO>XHOCTH CPEZCTB TE€X- | aJlOB U CBSI3U MEXY IIpoBepka OJHOTHI U Ka-
HOJIOTHYECKOT'0 OCHAIICHUS | CTPYKTYPOH MaTepHUasoB U | 4YECTBA BBIIIOJHEHMS Ja-
(060opymoBaHMs, TEXHOIIO- TEXHOJIOTUYECKUMHU MPO- | OOPATOPHBIX U MPAKTHUYE-
IMYECKON OCHACTKH, LIECCaMU M UCHOIb3yeMOM | ckux pabot. OTBeTHl Ha
CPEICTB MEXAHU3ALMU U TEXHOJOIMYECKON OCHACT- | KOHTPOJbHBIE BOIPOCHI K
aBTOMaTHU3allUK) U peaii- | KU 71a00paTOPHBIM U IIPAKTU-
3alMY TEXHOJIOTMYECKHUX YeCKUM paboTam.
IIPOLIECCOB U3rOTOBJICHUS OTBeThl Ha aTTECTALUOH-
MaIIMHOCTPOUTEIBHON HbIE€ BOIIPOCHI K 3aUETYy.
IPOAYKIIUH
[IKC-2.2 Y™meet ananuzu- yMeTb: BbIOUpAaTh MaTepu-
poBaTh, BEIOMPATH U d3(DPEK- | allbl ¥ CPeICTBA TEXHOJIO-
THUBHO UCIIOJIb30BaTh MaTe- | TMYECKOTO OCHAIIECHUS JUIs
pHaJIbl U CPEe/ICTBA TEXHOJIO- | peau3aliy TEXHOJornye-
FMYECKOIr0 OCHAUIEHMSI U1l | CKUX [TPOLIECCOB U3TOTOB-
peanu3aly TEXHOJOTuYe- | JIEHUs MAIlMHOCTPOU-
CKHUX MPOILIECCOB U3rOTOB- TEJbHBIX U3/1ETHUM
JICHUS MAIIMHOCTPOUTENb-
HOM IPOAYKIUHU
[IKC-2.3 Bianeer HaBblKa- | BJIaJeTh:HaBbIKAMU IPO-
MU 110 BBIOODPY U 3P dek- THO3UPOBAHUA U paspa-
TUBHOMY HCIIOJIb30BAHUIO OOTKHU TEXHOJIOTMYECKHX
MaTepUajIoB U CPEJICTB TEX- | MPOIECCOB (PU3UKO- MeXa-
HOJIOTHYECKOT'0 OCHAIICHUsI | HUYECKOi 00paboTKH ¢
JUIS pealii3alliy TEXHONO- | Y4ETOM HCIOJIb3YEeMOTo
TMYECKUX MPOILIECCOB U3ro- | MaTepualia, 000py10BaHUs
TOBJICHUSI MALLTUHOCTPOU- 1 UHCTPYMEHTOB
TEJNbHOM MPOAYKIIUU
[IKC-3.1 3HaeT ycTpoiCTBO | 3HATH: IPUOPUTETHHIE OTBeTHI HA TECTOBBIE 3a- K
U XapaKTePUCTUKU CPEACTB | HANpaBJICHUS PELICHUs JIaHUS U KOHTPOJIbHBIE T
TEXHOJIOTUYECKOT0 OCHA- 3a/1a4 B 00J1aCTH KOH- BOIIPOCHI HA KOJIJIOKBUY- 3

meHus (000pyaoBaHus,
TEXHOJIOTHISCKOM OCHACT-
KH, CPEJICTB MEXaHU3AINU U
aBTOMaTI/ISaI_[I/II/I) " METOOU-
KM UX MPOCKTUPOBAHUS

CTPYKTOPCKO-
TEXHOJIOTMYECKOI OAT0-
TOBKU MAILIMHOCTPOUTEIIb-
HBIX TPOU3BOJICTB

Max.
OTBETHI HA ATTECTAIMOH-
HBIE BOMPOCHI K 3a4ETYy.

O6o03nauenus B Tadi.: JIII3 -naboparopHo-nipakTuueckue 3ausaTus, K - komnoksuym, T -

TECTUPOBAHUE, 3— 3a4ET
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6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!
6.2.1 Texymuii u pyOe:kHbIII KOHTPOJIb

70 6aimoB. Pactipeenienne 60auioB MPUBEICHO B TaOJIHUIIE.

B pamkax Teky1ero u pyoexHOTro KOHTPOJIS IO AUCIUILIMHE CTYACHT MOXKeT HabpaTthb 10

Ce- [IIkana oneHUBaHUA

MECT

p 0-35 dayutoB 36-50 6ayutoB 51-60 6ayutoB 61-70 6aytoB

1 Yactnunoe mnoce- | [lomHoe minm yactuunoe | [lomnoe wmu  4a- | [lonHoe wim 4a-
HICHUE  ayJUTOp- | MOCEHICHUE  ayIUTOp- | CTUYHOE IMOCEHICHUE | CTUYHOE Mocele-
HbIX 3aHsATUd. He- | HbIX 3aHatuil. [losHOE | AyMUTOPHBIX  3aHs- | HUE ayJUTOPHBIX
YAOBJIETBOPUTEIb- | BBIIOJHEHUE U 3amuTta | TuA. I[lomHoe BbI- | 3aHsTui. [lomHoe
HOEC  BBINOJHEHHUE | JA0OPATOPHBIX PadOT. | MOJTHEHUE W 3alUTa | BHITOJTHCHUE u

7a00paTOpHBIX U
IIPAKTUYECKUX pa-
6or. [lnoxas mnon-
TOTOBKAa K Oajb-
HO-PEUTHUHTOBBIM
MEPOIPUITHSIM.
CrygeHt He J0-
IycKaercss K Ipo-
MEXYTOYHOM arTe-
CTalllH

YacTuyHOE  BBINOJHE-
HUE W 3aluTa IPAKTHU-
4eckux pabor. Ymo-
BJIETBOPUTEIIbHBIE I10-
KazaTelau Mo KOJUIO-
KBUyMaM M TECTHUPOBa-
HuaM.O1eHKa  «yJo-
BJIETBOPUTEIILHOY.

1abopaTOPHBIX u
MPaKTUYECKUX  pa-
0o0T.

Xopoiue mokasare-
JU TO0 KOJUIOKBHY-
MaM M TeCTHPOBa-
auaM. OneHka «xo-
pOIIIOY.

3amuTa  Jabopa-
TOPHBIX M TpaK-
TUYCCKUX 3aHA-

Tuii. Beicokue 1o-
KasaTejm M0 KOJI-
JIOKBUYMaM U Te-

CTUPOBAHUSIM.
OneHka «OTJIHY-
HO».

6.2.2 IIpome:xyTOYHASI ATTECTALUSA
OreHka pe3yIbTaToOB OCBOCHUS yUCOHOW AUCIUILIMHBI TPOBOAUTCS IO CICAYIOIICH MTKa-
JIe, MPUMEHIEMOM Ha 3a4eTe

[IIxasa onieHUBaHUs

Cemectp He 3aureno 3auTeHo
(36-60 6anmnoB) (61-100 6amnoB)
1 Crynent wumeer | CtyaeHT umeeT 36-45 6aIoB MO UTOTaM TEKYIIETO U PYOEKHOTO

36-60  OamioB
II0 WTOraM Te-
Kyllero U py-
0EXHOro  KOH-
TpOJIsI, Ha 3a4é-
T€ HE OTBETUI
Ha TeopeTuye-
CKMI BOIIPOC H
HEe peluni 3ajia-

qy.

KT 3a/1a9y.

3ayéTa.

KOHTPOJISI, Ha 3a4eTe Jaj MOJHbIN (YaCTUYHBIN) OTBET Ha TEOpe-
TUYECKUH BOMPOC U YACTUYHO (TIOJTHOCTHIO) PEIINII 3a/1auy.

Crynent umeet 46-60 0amIoB O UTOTAM TEKYILETO U PyOEKHOTO
KOHTPOJIsI, Ha 3a4eTe Jall MOJHBIN OTBET HA OJMH BOIMPOC HIIU pe-

Crynenry, umeromemy 61-70 6aminoB mo uroram TEKYyLIEro U py-
OEXHOr0 KOHTPOJIS, BEICTABIISIETCS. OTMETKA «3a4TeHO» 0€3 craun
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7 YYEBHO-METOJNYECKOE OBECHHEYEHHUE JUCLHUIIJIMHBI
7.1 OcHoBHas1 JUTEpPaTYpa

1.  BbIcokue TEXHOJOTHUHM pa3MepHON 00pabOTKH B MAIIMHOCTPOCHUH: Y 4YeOHUK UIs
By30B / A.Jl. Hukudopos, A.H. Kosmos, FO.®. Hazapos, A.I'. Cxuptiaaze. — M.: Bricmi. mik.
2007.-327 c.

2. Hukudopos, A. [I.CoBpeMmeHHBIE MPOOJIEMBbI HAYKH B OOJIACTH TEXHOJOTHH Ma-
MIMHOCTpOeHUs: Y4el. mocobue as By3oB/A. 1. Hukudopos. —M.: Beicur. mxk. 2006. — 392 c.

3. Kamenes C.B. TexHosoruu aJauTUBHOTO MPOU3BOJICTBA [ DJIEKTPOHHBIN pecypc]:
yuebnoe nocobue/ Kamenes C.B., Pomanenko K.C. — DnekTpoH. TekcToBble naHHBIE. — OpeH-
Oypr: OpenOyprckuii rocynapctBennsiii yausepeuter, ObC ACB, 2017. — 145 c. — Pexxum no-
cryna: http://www.iprbookshop.ru/71339.html. — 9bC «IPRbooks»

4. Tonmo6una B.I'. HaHoTexHOMOTMM B MalTMHOCTPOSHUU [ DJIEKTPOHHBIN pecypc:
yaeOHoe mocooue/ ['ommobuna B.I'. — DnekTpoH. TekcToBble naHHBIe. — benropoxa: benropo-
CKHH TOCYJapCTBEHHBIN TexHojorudeckuil yuusepcuretr uM. B.I'. Illyxosa, O5C ACB, 2014. —
150 c. — Pesxum poctyma: http://www.iprbookshop.ru/49712.html. — 9bC «IPRbooks»

5. TI'mymenko A.I'. Hanomarepuansl U HAaHOTEXHOJIOTMM [DJEKTPOHHBIA pecypcl:
yuebHoe nocobue/ I'mymenko A.I'., I'mymenko E.I1. — DnexTpoH. TekcToBble faHHble. — Camapa:
[ToBOmKCKUI TOCyAapCTBEHHBI YHUBEPCHUTET TelNEeKOMMYHHMKAIUil u uHdopmaruku, 2017. —
269 c. — Pexxum poctyna: http://www.iprbookshop.ru/75388.html. — 9BC «IPRbooks»

6. HanorexHonoruu u crnenuaibHbIe MaTepUualbl [DIESKTPOHHBIA pecypc]: yueOHoe
nocoowue st By30B/ FO.I1. Comuries [u ap.]. — DnekTpoH. TekcToBbie qanHbe. — CI16: XMMUN3-
HAT, 2017. — 336 c. — Pexum pnoctyma: http://www.iprbookshop.ru/67351.html. — 2BbC
«IPRbooks»

7.  Burazp [1.LA. OCHOBbl HAaHOTEXHOJOTMH W HAHOMATEPHUAIOB [DIEKTPOHHBIN pe-
cypc]: yuebnoe nocodbue/ Bursazp I1.A., CBuaynoBuu H.A. — DeKTpOH. TEKCTOBBIE JaHHBIE. —
MuHCK: Brimniinias IIKOJIa, 2010. — 302 C. — Pexum JIoCTyma:
http://www.iprbookshop.ru/20108.html. — 9bC «IPRbooks»

7.2 JlonoiHUTEIbHAS JIUTEPATypa

1. Ympasnenue kauecTBOM (popMooOpazoBaHMsl HA MPEIIM3MOHHBIX aBTOMAaTU3UPO-
BaHHBIX MeTaJUTOpexXymux crankax / A.A. Urnatees, E.A. Curutos, FO.A. KpuBomenn, M.B.
Bunorpanos. — Caparos: Capar. roc. TexH. yH-T, 2003. — 132 c.

2. Xwenes B.H., bapcykos P.B., [leiranok C.H. YnbTpa3BykoBas pazmepHas oopa-
6otka marepuanoB: Hayunas monorpadus/ Ant. um. M.U. Tlon3ynosa. — bapnayin: uzn.
Antl'TY, 1997. — 120c.

3. Opinos II. H. Texnonoruueckoe o0ecrieueHre kauecTna jeTajieil MeTo1aMu J10-
BOJIKH. — M.: MammHoctpoenue, 1988. — 384 c.

4.  IlpenusuonHas oOpaboTKa JeTanei anMa3HbIMH U abpa3uBHBIME Opyckamu. Ha-
epman M.C., TTonnoB A.M. M: Mammunoctpoenue, 1971, ctp. 224.

5. TIlep A.I'. Anma3nas u ToHkas oOpaboTka B mpubopoctpoenuu. / M.: I'ocynap-
CTBEHHOE Hay4YHO-TexXHU4eckoe n3garenbctBo ~ObOPOHIM3. —1963. 188 c.

6. Poros B. A., ConosseB B. B., KonsuieB B. B. HoBbsie MaTepuanbsl B MallimHOCTPO-
eann: Yue6. [Tocobme. — M.: PYJIH, 2008. — 324 c.

7.  HanocTpyKkTypHBIE MaTepuaibl: Y4eb.mocobue st CTyA. BBICII. y4e0. 3aBeeHUI
/ P. A. Aunpuesckuii, A. B. Paryns. - M: U3natenbckuii uentp «Axagemusi», 2005. — 192 c.

8.  BbICOKME TEXHOJOTUU pa3MEpHOIl 00pabOTKM B MAIIMHOCTPOEHUH: YUEOH. ISl BY-
308/ A.Jl. Hukudopos, A.H. KoBmos u ap.-M: Beicmias mxona 2007-327¢
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9.  Huxudopor A.Jl. CoBpemeHHbIe pOOIEMbl HAYKH B 00JACTH TEXHOJOTHHU Ma-
MIMHOCTpOEeHUs: Yuel.mocobue asst By30B-M.: Bricmas mkosna,2006-392

10. TexHonOTUs U CBOMCTBA CIIEYCHHBIX TBEP/IBIX CIUIABOB M M3/EIHMI U3 HUX. Yueo.
nocobue st By30B / [lanos B.C., UyBnanaA.M. -M.: «<MHUCHC», 2001. 428 c.

7.3 llepuoguyeckne U3IaHUsA
1. U3Bectus By30B. CeBepoKaBKa3CKUl peruoH. TeXHUYecKue HayKu
Crun
"BecTHuk MammmHOCTpOoeHus".
“U3Bectus By30B. MammHocTpoeHue”
“Bectauk MI'TY. Mamunoctpoenue”.
ITopomkoBast METaJLTyprusl.
Ousnka 1 XUMHUs1 00padOTKH METAJIIOB.
MarepuanoseneHue
CaepxTBep/ible MaTepHaIbl

A S S R e

7.4 MeronnuecKkue yKa3aHus K J1a00paTOPHbIM 3aHATHAM

JlaGoparopHble pabOThI MPOBOJATCS B KOMIIBIOTEPHOM KJIACCE, OCHAILIEHHOM COBPEMEH-
HbIM oOopynoBanueM (12 xommbioTepoB ¢ mpoueccopamu IntelCore 2 Duo, MmynbTumMeaniiHoe
obopynoBaHue, HE0OOXOAMMOE MPOrPaMMHOE 00eCIIeueHue).

MeTtoauueckue yka3aHusl K J1a0OpaTOPHBIM paboTam, 3JEKTPOHHBbIE y4eOHbIe MOCoOus
pacnioioxeHnsl Ha ceteBoM nucke D://Work, a takxe nHa DVD gucke «Jlekiuu u meroanueckue
MaTepuaibl O TUCIUILUIMHE C PUMEPAMHU BBITTOTHEHUS JJa0OpATOPHBIX paboOT».

7.5 Metoan4yeckue yKa3aHus K NPAKTHYECKUM 3aHATHAM

[IpakTryeckne 3aHATHS MPOBOAATCS B KOMITBIOTEPHOM KJIACCE, OCHAIIEHHOM COBPEMEH-
HbIM o6opynoBanueM (12 xommbroTepoB ¢ npoueccopamu IntelCore 2 Duo, mynabTuMeauiiHoe
obopynoBaHre, HEOOXOAMMOE MPOTPaMMHOE 00ecTIeueHue).

Metoanyeckue yka3zaHHs K 3aHATHAM, 3JICKTPOHHbIE yUeOHbIE IIOCOOHSI paclooKeHbl Ha
cereBoM jaucke D://Work, a takxke Ha DVD nucke «Jlekuun u MeToguueckue mMarepuanbl 1o
JUCLUIUIMHE ¢ 0aHKOM 3a/1aHUil M1 METOJIMYECKUMH YKAa3aHHUSMHU BBIIOJTHEHUS IPAKTUYECKUX pa-
00T.

7.6 UnTepHeT-pecypchl

1. https://www.rfbr.ru/rffi/ru/library - HayuHas snekTpoHHas 6ubinoreka PODU.

2. https://elibrary.ru/ -6a3amannbix Science Index (PVHLY).

3. https://www.studentlibrary.ru/ - 9bC «KoHCYyIbTaHT CTyIE€HTa».

4. https://rusneb.ru/ - HarMOHANIbHAS BNIEKTpoHHAs1 OnbmmuoTeka PT'b.

5. https://e.lanbook.com/ - OBC «JIaub».

6. https://iprbooks.ru/ - OBC «IPRbooks».

7. https://urait.ru/ - 9bC «tOpaitT».

8. http://www.diss.rsl.ru — 9BJ[ PI'b - DnexkrponHble BepcuM MOIHBIX TEKCTOB AUCCEPTa-
it u aBTopedeparon u3 ponaa Poccuiickoi rocy1apcTBEHHOM OMOIMOTEKH

9. http://www.scopus.com — SciverseScopus uzaaTenbcTa «nb3eBup. Hayka u TexHo-
aorumny». PedepatuBHas u aHamuTHuecKas 0aza JaHHBIX

10. http://elibrary.ru — DnexTpoHHas OMOIMOTEKAa HAYYHBIX MyOIUKAIIIH.

11. http://polpred.com — O630p CMMU Poccum u 3apy6exps. [loaHbie TekcThl + aHanu-
tka n3 600 u3ganuii o 53 orpacisam
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7.7 IIporpammHuoe ol0ecneyeHue COBPEMEHHBIX HH(pOpMaLHOHHO-
KOMMYHHUKAIHOHHBIX T€XHOJIOTHH
[Tpu nmpoBeeHUY 3aHATUH HCIIONB3YIOTCS JIMLIEH3MOHHOE ITPOrpaMMHOE 0OecrieueHue:
> [IporpaMmHasi cucrema st OOHApy>KEHHS TEKCTOBBIX 3aMMCTBOBAaHHMH B Y4YeOHBIX U
Hay4HBIX paboTax «AHTHIUIaruaT. By3 4.0», Mozylb IOMCKA TEKCTOBBIX 3aMMCTBOBaHUI «O0bean-
HeHHas Koyuiekuus 2020»

> Cucrema ontudeckoro pacno3HaBanusa Tekcra SETERE OCR gs POJ] OC

> Penaxrop uzobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security ans 6usneca — Ctanaaptasiii Russian Edition

> [Taket oducHoro nporpammuoro obecnedenus P7-Oduc.IIpodeccuonansusiii (eck-

TOITHAsI BEPCHs)

> 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

> [IporpaMMHBI# TAKET BHYTPUOPTraHU3AMOHHOr0 HHTpaHeT-nmopraita DeskWork
Enterprise

> IMporpamma apxuBatop 7-zip,

> Web Browser — Firefox.

> INaker mst 0OpabOTKM CTATUCTUYECKHUX NAaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

8§ MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

MarepuanbHoe oOecriedeHne 1abopaTOPHBIX U MPAKTUICCKUX 3aHIATUI
1 2

. Tokapuslii ctanok ¢ UITY monenu 16K20P®3C32

. CranbHble 3arotoBku (960 MM, anuHa 100 Mm)

. KoMmiekTs! pexymux HHCTPYMEHTOB

. Mukpometp MK — 50 ('OCT 6507 — 66).

. Mukpometrpuueckuii rmyounomep ('OCT 7470 — 92).
. Mukpomerpuueckuii Hyrpomep (I'OCT 9244 —75).

. ABoiinon mukpockon MUC — 11.

. [Ipodpunorpad—mnpodunomerp moxa. 201

. Kontponbao-uzmepurensnas mamunsa (KMM) - TESAMIKRO-HITE 3D.

. TokapHBbIi1 aTpoH.

. TUCKM MallIMHHBIE.

. 3arOTOBKM: KPYTJIble, IPU3MATHUECKHUE.

. ToxapHo-(pe3epHblit o0padareiBatonuii neHtp ¢ UIIY «TAKISAWA EX 308»
. Kourponbno-uzmepurensuas mamnna (KMM) — TESAMIKRO-HITE 3D.

. TokapHbIe pe3lpbl.

. CranpHas npu3MaTHyecKas 3aroTOBKa.

. II9BM

. [IporpammusIil koMmIieke “Kommac™ st pacueToB U KOHCTPYHUPOBAHHUS Y3JIOB U Jie-
Tajel CTaHKOB C pa3pabOTKOI uepTexe.

4,5

N —I BN WN—~R~NWND~ 00 N N WN —

3aHATHS 110 JAUCHUIITIMHE MMPOBOAATCA B CIICHUAJIBHBIX IMOMCHICHUAX (ayI[I/ITOpI/IHX) JJIA
IMPOBEACHUA 3aHATHH JICKOMOHHOT'O THIIA, ITPAKTHUYCCKUX 33H$ITI/II71, TPYIIIOBBIX U MHAWBUAYAJIb-
HBIX KOHC)’J’ILT&L{HIX, TCKYHIICT'O KOHTPOJIA U HpOMCXCYTOqHOﬁ aTrTeCTanuu. AYI[I/ITOPI/II/I YKOM-
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TUICKTOBAHBI CIICIIMATU3UPOBAHHON MEeOEIbI0 M TEXHUYECKUMH CPEICTBA 00YUCHUS, CITYKAlTUMHU
JUTSL TIpeICTaBlIeHUs] HHPOPMAIUK OOJIBIIION ayTUTOPHH.

Jlyis ipoBeiCHUSI 3aHATUN JIGKIIMOHHOTO THIIAa UMEIOTCS IEMOHCTPAIMOHHOE 000pyI0Ba-
HUE U y4eOHO-HArJIsHbIC ITOCOOUS.

JlJiss caMOCTOATEBHOM padO0Thl 00YUYAOIIUXCS UMEIOTCS TTIOMEIIEHUS, OCHAIIICHHBIE KOM-
MBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO OAKIIOUCHHS K ceTH "MHTepHeT" u obecrieueHuem Jo-
CTyIIa B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEly OpraHU3aIUH.

JlaGopaTopHble pabOThI, TPOBOJSATCS B CICIHAIM3UPOBAHHBIX KOMITBIOTEPHOM KJlacce C
COBPEMEHHBIM KOMITBIOTEPHBIM 00OpYyIOBAaHUEM, HCIIONB3YIOIIUM B MpOIecce OOYYCHHS CTY-
JIEHTOB IIPOrPaMMHOE 0O0EeCIIeYeHHE, MPOIMCAaHHOE B 1. 7.8.

9 OCOBEHHOCTH PEAJ/IM3BALIMM JUCIUIIJIMHBI AJ151 THBAJIMIOB U
JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMH 3/10POBbS

JUis CTYIEeHTOB C OrpaHMYEHHBIMH BO3MOXHOCTSIMM 3/0POBBSI CO3/laHbl CIELMaIbHbIE

yCIIOBUS JJIsl IOJy4YeHUs: 00pa3oBaHus. B 1enax TOCTYIHOCTH MOJIy4€HUsl BBICILIEro 00-

pa3oBaHus MO 00pa3oBaTEIbHBIM MPOrpaMMaM WHBAIMJIAMM U JIMLIAMH C OIpaHUYEHHbI-

MU BO3MOKHOCTSIMU 37I0POBBSI YHUBEPCUTETOM 00€CIICUNBACTCS:

1.  anpTepHaTHBHas BepcHs opHUIMAIBHOIO caiiTa B cetu «MHTEepHET» A cnaboBu-
JSIINX;

2. obecrieueHue yciaoBUHN JUIs MPUCYTCTBUS COIPOBOXKAAIOLIETO ACCUCTEHTA, OKa3bl-
BAIONIETO 00yYaroImeMycss HEOOX0IMMYIO TOMOIIb;

3. HCIOJB30BaHME CBETOBOM CHUTHAIM3ALMU AYOIMPYIOLIYIO 3BYKOBYIO (Hampumep,
TPEBOXKHBIM CUTHAJI POTHBONOXKAPHOW CHCTEMBI) JUIS JIUIl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU
3JI0POBbS 110 CIIYXY;

4.  obecriedeHne CpEACTBAMHU ayIuO BOCHPOHM3BEACHUS BHU3YAJIbHOW HH(MOpMAINU
JEKIMOHHBIX MaTEepHaJIOB, PACIUCAHUN M IPYTrUX OOBSABICHUH, OTHOCSIIMXCA K OpraHU3aluu
yueOHOro Ipolecca AJs JIML ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBS 10 3PEHUIO;

5. Hajguuyue OpraHU3alMOHHBIX U TEXHUYECKHX CPEACTB, 00ECIEUUBAIOIINX BO3MOXK-
HOCTh JOCTYNa OOYyYarouxcsi B yueOHbIE MOMEIIEHHUS U B JIPYTHe MOMEIICHUs YHUBEPCUTETA,
CBsI3aHHBIE C OKa3aHMEM O0pa3oBaTeIbHBIX YCIYT, a TaKXkKe JOCTyla K MecTaM NMHUTaHUs, THrHe-
Hbl U MX KOM(OPTHOro NpedbIBaHUS B YKa3aHHBIX MecTax il cryneHToB ¢ OB3, nmMeromux
HapyLIEeHUs. ONOPHO-IABUraTeIbHOIO ammnapara. (paclIMpeHHbIE JBEpHBbIE MPOEMBI, JOIMOJHU-
TEJIbHBIE TTOPYYHH, TIAHTYChI, KHOTIKH BBI30Ba OOCITY)KMBAIOIIETO MEPCOHANAa BCIIOMOTaTEIbHBIX
MEXaHU3UPOBAHHBIX CPEACTB U NMPHUCIOCOOJICHUH Ul MepeMeleHUs] MeXy dTaKaMH 3/1aHus
00pa3oBaTeNbHOTO YUPEKIACHUS U T.11.).
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IIpunoxenne 1
JIMCT NBMEHEHUWH (JIONTOJTHEHUI)

B paboueil mporpamme no gucuuiuimHe «COBpeMEHHbIE TEXHOJIOTMH U HAHOTEXHOJIOTMU B Malllk-
HOCTPOEHHUY TI0 HarpaBjeHuto moarotoBku 15.04.05 KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE 00ec-
MeYECHUE MAIIMHOCTPOUTEIBHBIX TPOU3BOICTB Ha y4eOHBIN TO/I.

HepequL BHOCHUMABIX

Neri/mm OnemenT (myHKT) P11 . .
(nynxr) PIT M3MEHEHUH (JIONIOJTHEHM)

IIpumeyanue

PexomennoBano Ha 3acenanuu kadenpsl «TexHomorus u 060pyJ0oBaHHE aBTOMAaTH3UPO-
BaHHOTO IPOU3BO/ICTBA», MPOTOKOJ Ne or" " 20 T

3aBenytomuii kageapoit /M.M. SIxytnos//
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