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IIporpammy coctaBun(u):

xmu, ooyenm, Meodseoesa C.B.

Pabouas mporpamma
Teopust 1 MPpaKTHKa pelieHNs MeTANI0BeYeCKUX 3a1a4

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOCTOSTENFHO yCTaHABINBaeMBIil 00pa30BaTeNbHBIN CTAaHAAPT K CTPYKTYPE IPOTPaMM ITOJITOTOBKH HAYYHBIX U HAyJIHO-
HeJaroru4ecKux KaJpoB B aCIHHUPAHTYpE (aABIOHKTYPE), YCIOBUSAM UX pealn3allii, CPOKaM OCBOCHHMS 3TUX IMPOTPAMM C YUETOM
paznnuHbIX GopM 00yueHus!, 00pa30BaTEIBHBIX TEXHOIOTHI U 0COOEHHOCTEH OT/ENBHBIX KaTErOpHil aCIUPaHTOB (aJbIOHKTOB)
(mpukas ot 17.03.2022 1. Ne 2-22)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:

1.3.8 ®u3nka KOHACHCHPOBAHHOTO COCTOSTHUS

1.3.11 ®u3uka NOIYNpOBOIHUKOB

1.4.2 AHanuTHYECKasT XUMHUS

2.2.3 TexHonorus 1 060pyJOBaHHE Ul IPOU3BOACTBA MaTEPHAIOB 1 IIPHOOPOB JIEKTPOHHOH TEXHUKH
2.4.2 DNeKTpOTEeXHUIECKHE KOMIUICKCHI U CHCTEMBI

2.5.7 TexHonoruM U MaMHbI 00pabOTKH AaBICHUEM

2.6.1 MerannoBeneHue 1 TepMuuecKkas 0opaboTka METayuIOB U CIJIAaBOB

2.6.2 MeTannyprusi YepHbIX, IBETHBIX M PEIKHX METAIIIOB

2.6.3 JIuteliHoe POU3BOACTBO

2.6.4 O6paboTKa METAIJIOB 1aBJICHUEM

2.6.5 IlopomukoBasi METAILIYpPTUsl U KOMIO3ULIMOHHBIE MaTepUAIIbI

2.6.6 HanoTexHOJIOTMM U HAHOMAaTEpUAJIb

2.6.9 TexHonorus 31eKTPOXUMUYECKUX IPOLECCOB U 3aLUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHS TOIUIMBA M BEICOKOIHEPT€THUECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOTIpOMBINIIIEHHAST M HEPTETa30IIPOMBICIIOBASI T€OJIOTHS, TEOPHU3NKA, MAPKIIEHIEPCKOE ICNI0 U TeOMETPHS HEP
2.8.6 T'eomexaHuka, pa3pylleHue TOPHBIX TOPOA, PyAHUYHAS a3pOra30JHHAMUKA U TOPHAs TeTUIO(pU3UKa
2.8.7 Teopernueckre 0CHOBBI IPOEKTUPOBAHUS TOPHOTEXHHUUECKUX CUCTEM

2.8.8 T'eoTexHoIIOrYUs], FOPHBIE MAIIUHbI

2.8.9 Oboramenue none3HsIx uekomaeMsrx, ACIT-22-4.plx , yreepxxaennoro YuensiM coserom HUTY MUCHUC B cocrase
cootBercTBytomeit OITOIT BO 22.09.2022, mpotokon Ne §8-22

VYreepxkaeHa B cocrase OITOIT BO:

1.3.8 ®u3suka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka NoIynpoBOJHUKOB

1.4.2 AHanuTHueckas XUMUs

2.2.3 TexHomorus u 000pyIOBaHUE I IPONU3BOCTBA MATEPHAIOB U MPUOOPOB AIICKTPOHHON TEXHUKH

2.4.2 DneKTpOTEeXHUYECKHE KOMITJIEKChI U CHCTEMbI

2.5.7 TexHONOTHH U MAIIMHBI 00PaOOTKHU 1aBIEHUEM

2.6.1 MeranoBeqieHre U TepMUIeckast 00pad0TKa METaJIOB U CILUIaBOB

2.6.2 Metajutyprus 4epHbIX, IBETHBIX U PEJKUX METAIIIOB

2.6.3 JluTeiiHoe IPOU3BOACTBO

2.6.4 O6paboTKa METaJNIOB IaBJICHUEM

2.6.5 TlopomikoBast METaJUTyprusi U KOMIIO3ULOHHbIE MaTePHAIIbI

2.6.6 HanorexHoI0ruy U HAaHOMaTEPUAIIb

2.6.9 TexHONOTHS AIEKTPOXUMHUUECKUX MPOLIECCOB U 3aIIUTa OT KOPPOIUH

2.6.12 XuMuueckas TEXHOJIOTHS TOIIMBA M BBICOKOYHEPTETUYECKHX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 I'opHONIIPOMBIIILIEHHAS U He(hTEra30IpOMBICIIOBasI Te0JIOTHs, reodu3nka, MapKIIeHaepckoe AeI0 U reoMeTpHst Heap
2.8.6 'eomexaHuKa, pa3pylleHHe TOPHBIX OPOA, PYIHUYHAS a9pOTra30MHAMKKa M TOpHas TeIIO(pHU3NKa

2.8.7 Teopernueckue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eorexHoOIOrUs, FOPHBIE MAILIUHBI

2.8.9 OGoraiieHue noyie3HbIX HCKOMAEMBbIX, , yTBepkIeHHOH YueHnbiM coBetoM HUTY MUCHUC 22.09.2022, nmpotokon Ne 8-22



Pabouast mporpamma oo0peHa Ha 3aceAaHIN
Kadenpa merannoBenenust BETHHIX METAJLIOB

TIporokomn ot 20.06.2022 ., Ne9

PyxoBoautens noapazaenenus Cononun AH.



1. HEJIX OCBOEHUA

1.1 | Hay4UTb ACIUPAHTOB BBIIIOJIHATH PACYETHO-TEOPETUUECKUE UCCIENOBAHUS B KAUECTBE BEYIIEr0 UCIIOIHUTEINS C
IIPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJOTHH, pa3pabaThIBaTh TEXHHUYECKUE 3aaHHS U IPOTrPaMMbl IPOBEAEHUS pacyeTHO-
TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX PaboT

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBbI

Bbaoxk OIT: 2,12

2.1 TpedoBanus k Hpe,[lBaIPHTeJ]bHOﬁ MOJAroTOBKe 00y4arolerocs:

2.1.1 AxaneMu4yeckoe MIcbMo

2.1.2  |HHOCTpaHHBIH A3bIK

2.1.3 |Hctopus u punocodus Hayku

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
npeaniecTByInee:

2.2.1 | AHanuTHYECKAsT XUMHS

2.2.2 |T'eomexaHuKa, pa3pylieHHE TOPHBIX TOPO, PYIHUYHAS ad3pOra3oAMHAMUKA U TOPHAs TEILIO(pH3HKa

2.2.3 |T'eomexaHuka, pa3pyLIeHHE TOPHBIX IIOPOA, PYJHUYHAS a9POra30AMHAMKKA U TOpHas TeIIo(pH3nKa

2.2.4 |T'eoTeXHOJOTHS, TOPHBIE MAIIIMHBI

2.2.5 |TopHOmpoMbIIIeHHas U He(Tera3onpoMbICIOBasi T€0JI0THs, Teo(r3nKa, MapKIIEHAePCKOE JeNI0 U TEOMETPHSI HEAp

2.2.6 |T'oprompomsInuIeHHAs U He(TEra3o0npoMBICIOBast Fe0Iorus, reousnka, MapKImeHaepckoe AeI0 U FeOMeTpHst Heap

2.2.7 |JlureiiHoe IPOU3BOJCTBO

2.2.8 | MarepuanoBeneHue

2.2.9 | MarepuanoBeneHue

2.2.10 |MarepuanoBeneHue

2.2.11 |MerannoBeneHne U TepMIdeckas 00paboTKa METAIUIOB U CIUTABOB

2.2.12 | MerannoBeneHne U TepMIdeckas 00paboTKa METAIUIOB U CIUTABOB

2.2.13 |MeramnoBeneHne U TepMIdeckas 00paboTKa METAIUIOB U CIUTABOB

2.2.14 | MeraioBeneHre U TepMUIecKas 00paboTKa METAJIOB U CILIABOB

2.2.15 | Meramnyprus YepHbIX, [IBETHBIX U PEIKUX METAIIOB

2.2.16 | Meramtyprus 4YepHbIX, [IBETHBIX U PEIKUX METAIIOB

2.2.17 | Meramiyprus 4YepHbIX, [IBETHBIX U PEIKUX METAIIOB

2.2.18 | HaHOTEXHOJIOTUU U HAHOMATEPUAIIBI

2.2.19 | HaHOTEXHOJIOTMHU U HAHOMATEPUAIbI

2.2.20 |HaHOTEXHOJIOTMHU U HAHOMATEPUAIIbI

2.2.21 | Ob6oramieHue mMoae3HbIX HCKOIIAEMBIX

2.2.22 |O6paboTka METa/UIOB JAaBICHHEM

2.2.23 |IlopoumkoBas METAJULyprusl U KOMIIO3ULMOHHBIE MaTEPHAIIbL

2.2.24 |IlopoumKkoBasi METAJULypIrusl U KOMIIO3ULIOHHBIE MaTEPHAIIbL

2.2.25 |Teoperudyecknue OCHOBbI IPOEKTUPOBAHHS FTOPHOTEXHUUECKUX CUCTEM

2.2.26 |TexHOIOTHH U MAIIMHEI 0OPAaOOTKH TaBICHHEM

2.2.27 | TexHOIOTHH U MalTMHBI 00PaOOTKH JaBICHUEM

2.2.28 |TexHonorus u 060pynoBaHHE IS IPOU3BOACTBA MaTEPHUAIIOB M PUOOPOB 3IEKTPOHHON TEXHUKH

2.2.29 |TexHonorus u 060pynoBaHHE IS IPOU3BOACTBA MAaTEPHUAIIOB M PUOOPOB 3IEKTPOHHON TEXHUKH

2.2.30 | Texnomorusi u 000pyIOBaHUE IS IPOU3BOJCTBA MAaTEPHAJIOB M TPHOOPOB IJICKTPOHHOM TEXHUKH

2.2.31 | TexHOIOTHUS HIEKTPOXUMHUECKUX TPOIECCOB M 3aIUTA OT KOPPO3UH

2.2.32 | ®usuka KOHIEHCUPOBAHHOT'O COCTOSHUS

2.2.33 | ®usuKa KOHIEHCUPOBAHHOT'O COCTOSHUS

2.2.34 | ®usuka KOHIEHCUPOBAHHOT'O COCTOSHUS

2.2.35 | ®uzrka KOHACHCUPOBAHHOT'O COCTOSIHUS

2.2.36 | Duzuka KOHASHCUPOBAHHOT'O COCTOSIHUS

2.2.37 | ®uzuKa NOIYNPOBOTHUKOB

2.2.38 | XuMuueckasi TEXHOJIOTHUS TOIUIMBA U BEICOKOYHEPTETHUECKHIX BELIECTB

2.2.39 | DneKTpoTeXHHYECKHE KOMIUIEKCHI U CHCTEMBI

2.2.40 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHME YUECHOU CTENCHU KaHAUAATa HayK




2.2.41 |IloaroroBka K 3amuTe AUCCEPTAIMU Ha COUCKAHHNE YIEHON CTENeHN KaHAUuAaTa HayK

2.2.42 |IloaroToBKa K 3aIUTE AUCCEPTAlMU HA COUCKAHUE yIEHOH CTENEeHU KaHANuAaTa HayK

2.2.43 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK

2.2.44 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK

2.2.45 |IloaroroBka K 3aliUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK

2.2.46 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHKE YUEHOU CTENCHU KaHAUAATa HAyK

2.2.47 HO,[[TOTOBK& K 3alIUTC AUCCEPTALIMN HAa COUCKAHUEC y‘{CHOfI CTCIICHU KaHAuJaTa HayK

2.2.48 HO]:[]"OTOBK& K 3alIUTC JUCCEPTALIMN Ha COUCKAHNEC y‘{eHOﬁ CTCIICHU KaHAuJaTa HayK

2.2.49 HOI[FOTOBK& K 3alIUTC JUCCEPTALIMN Ha COUCKAHNEC y‘IGHOﬁ CTCIICHU KaHAuJaTa HayK

2.2.50 |IloaroroBka K 3alIdTe JUCCEPTAIMHM Ha COMCKAHHME YYCHOM CTETeHN KaHaAuaTa HayK

2.2.51 IloaroroBka K 3amure AuccepTallii Ha COUCKaHUEC yqeﬂoﬁ CTCIICHU KaHAuJaTa HayK

2.2.52 IloaroroBka K 3amure AuccepTallii Ha COUCKaHUC y‘{CHOﬁ CTCIICHU KaHAuJaTa HayK

2.2.53 |TloaroToBka K 3amiuTe AUCCEPTAIIMH Ha COUCKAHHME YIEHON CTETICHN KaHanuaaTa HayK

2.2.54 |TloAroToBKa K 3aliuTe AUCCEPTAIIMU Ha COUCKAHKME YIEHO! CTENICHN KaHaAuaaTa HayK

2.2.55 |IloaroroBka K 3amuTe AUCCEPTALMU HA COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK

2.2.56 |IloaroroBka K 3amIuTe AUCCEPTALMU Ha COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK

2.2.57 |IloaroroBka K 3amuTe AUCCEPTAIMU Ha COUCKAHKNE YIEHON CTENeHN KaHAUuAaTa HayK

2.2.58 |IloaroToBKa K 3aIUTE AUCCEPTAlMU HA COUCKAHUE YIEHOH CTENEeHU KaHANUAaTa HayK

2.2.59 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK

2.2.60 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHKE YUEHOU CTENCHU KaHAUAATa HayK

2.2.61 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK

2.2.62 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHKE YUEHOU CTENCHU KaHAUAATa HayK

2.2.63 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK

2.2.64 |IloaroroBka K 3alIUTe JUCCEPTAIMHM Ha COMCKAHHME YYCHOM CTETeHN KaHAuaTa HayK

2.2.65 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHKE YUEHON CTENEHU KaHIUAATa HayK

2.2.66 |IloaroroBka K 3alIUTe JUCCEPTAIMKM Ha COMCKAHHME YYCHOM CTETeHH KaHaAuaTa HayK

2.2.67 IloaroroBka K 3amure AuccepTalii Ha COUCKaHUEC yqeﬂoﬁ CTCIICHU KaHAuJaTa HayK

2.2.68 IloaroroBka K 3amure AuccepTallii Ha COUCKaHUC y‘{CHOﬁ CTCIICHU KaHAuJaTa HayK

2.2.69 |TloaroToBka K 3amiyTe AUCCEPTAIIMH Ha COUCKAHHME YIEHON CTETICHN KaHauaaTa HayK

2.2.70 |TloaroToBKa K 3aliuTe AUCCEPTAIIMU Ha COUCKAHHME YIEHO! CTENICHN KaHaAuaaTa HayK

2.2.71 |IloaroroBkKa K 3amuTe AUCCEPTAMU HA COUCKAHHE YIEHON CTENeHN KaHAUuAaTa HayK

2.2.72 |IloAroToBKa K 3alUTe AUCCEPTALMU Ha COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK

2.2.73 |TloAroToBKa K 3amuTe AUCCEPTAIMU Ha COUCKAHHNE YIEHON CTENeHN KaHAWAaTa HayK

2.2.74 |lloaroToBKa K 3aIUTE AUCCEPTAlMU HA COUCKAHUE YIEHOH CTENEeHU KaHANUAaTa HayK

2.2.75 |IlloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK

2.2.76 |lloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUECHOU CTENICHU KaHAUAATa HayK

2.2.77 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK

2.2.78 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHME YUEHOU CTENICHN KaHAUAATa HayK

2.2.79 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK

2.2.80 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHKME YUEHON CTENICHN KaHAUAATa HAyK

2.2.81 | OOoramieHne nojae3HbIX HCKOMaeMBIX

2.2.82 |IloaroroBka K 3aldTe JUCCEPTAIMM Ha COMCKAHHME YYCHOM CTETeHN KaHAuaTa HayK

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIMUSAMH

A-2: Cioco0HOCTb IPOBOIUTHL HAYYHBIN IKCIIEPHMEHT M AaHAJHU3 ero pe3yJibTaTa

3HaTh:

A-2-32 Cy1iecTByIOIHE METOIbI HCCIIEI0OBAHUS

A-2-31 MeToauku poBeAeHHs YKCIIEPIMEHTOB B TPO(ECCHOHATBHON 00IacTH

A-3: Cnioco0HOCTb MPOBOAUTH HAYYHO-HCCJIEI0BATE]LCKUE H ONBITHO-KOHCTPYKTOPCKHE PaGOThI M0 3aJaHHOMH TeMaTHKe U
0opMIATH HX Pe3yIbTATHI

3HaTh:

A-3-32 Ceptudukarsl MaTepuanon, MoayhabpHKaToB, U3AETUI U TEXHOIOTHYECKUX MPOIIECCOB UX U3TOTOBICHUS




A-3-31 CoBpemeHHOE 000pyIOBaHUE AT IPOBEACHHS 3KCIEPHMEHTOB

A-1: Cioco6HOCTh K HAYYHOMY MOMCKY M IPHMEHEHUI0 Pe3YJbTATOB HAYYHO-HCCJIETOBATENHCKAX U ONMBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSITEILHBIX HCCIE0BAHUAAX

3HaTh:

A-1-33 nH(bOpPMAIIMOHHOE HATIOJIHCHUE OCTYITHBIX CETEBBIX HCTOYHUKOB HH()OPMAIMH O METAJUTMYECKUX MaTepHaax, alfOPUTMBI
MOKCKA C UX MCIOJIb30BaHHEM

A-1-32 OGuacTb 3a1a4, pelmaeMbIX B MpohecCHOHATBHOM 001acTn

A-1-31 TexHONOTHIO MPOU3BOACTBA CO3AaBAEMBIX MaTEPUAIOB

A-2: CiocoOHOCTH MPOBOAMTH HAYYHBII IKCIIEPUMEHT U AHAJIU3 €r0 pe3yJibTaTa

Ymern:

A-2-Y2 Bri6upats 000pyIoBaHHE W METOIBI HCCICIOBAHNI B HAYIHO-HCCIIEIOBATEIBCKON A TEITEHOCTH

A-3: CriocoO0HOCTBb NPOBOAUTHL HAYYHO-HCCJIEI0BATE]IbCKUE H ONBITHO-KOHCTPYKTOPCKHE PA0OTHI 110 32JaHHOH TeMaTHKe H
ohopMIIATH UX Pe3yIbTATHI

YMmerb:

A-3-Y'1 Bribuparts 000pyoBaHHE U METOIBI HCCIECIOBAHUI B HAYYHO-CCIICIOBATEIBCKON A TEIBHOCTH

A-3-Y2 HaxoauTh cocoOBI peleHus HCCIeI0BATENbCKUX U MPAKTHUECKUX 33139

A-1: Crioco0HOCTh K HAYYHOMY MOMCKY U IPMMEHEHNI0 Pe3yJIbTaATOB HAYYHO-HCCJIE0BATEIbCKHX U ONBITHO-
KOHCTPYKTOPCKHX Pa3padoToK MPU CAMOCTOSITEIbHBIX UCCIIET0BAHUSX

Ymern:

A-1-Y1 CamocTosTensHO U3ydaTh HOBbIE METO/BI MCCIIEA0OBAHUI

A-1-Y2 O060CHOBBIBaTh BEIOOP CEPTU(PHUKATOB IIPH CO3AAHINH MATEPHANIOB, TOTy(haOpHUKaTOB, U3ACIHA 1 TEXHOIOTHIECKUX
HPOLIECCOB MX U3TOTOBJICHUS

A-2: Cioco0HOCTb IPOBOIUTHL HAYYHBIN IKCIIEPHMEHT M AaHAJHU3 ero pe3yJibTaTa

Ymern:

A-2-Y1 BribupaTh HE0OX0IUMOE 000pYI0BaHHE JJIS IOBEICHHS YKCTICPUMEHTOB

A-3: CriocoO0HOCTb IPOBOAUTHL HAYYHO-HCCJIEI0BATEIbCKUE M ONIBITHO-KOHCTPYKTOPCKHE PA0OTHI 110 3aJaHHOH TeMaTHKe U
0opMIATH UX Pe3yIbTAThI

Baanernb:

A-3-B1 HaBbIlkamu TpoBeIeHNS SKCIIEPUMEHTOB B IIpodeccnoHambHOM 00J1acTH, COOTBETCTBYIONIEH HANIPaBICHHOCTH
00pa3oBaTeIbHON POrPaMMBI

A-1: CnocoOoHOCTDH K HAQYYHOMY MMOUCKY U IPUMEHEHUIO PE3YJIbTATOB HAYYHO-UCC/I1€10BATC/ILCKUX U OIILITHO-
KOHCTPYKTOPCKHUX pa3p360TOR npH CAMOCTOATEJIbHBIX UCCJI€I0BAHUAX

Baanernb:

A-1-B1 CoBpeMeHHBIMI KOMITBIOTEPHBIMU TEXHOIOTHSIMHU, IPUMEHSIEMBIME IPH 00pabOTKe pe3ylIbTaTOB HAYIHBIX YKCIIEPUMEHTOB
U coope, 00pabOTKe, XpaHEHUH U Iepeadn HHGOPMaIMU NP HPOBEICHUN CAaMOCTOSTEbHBIX HAYYHbIX UCCIICIOBAaHUM

A-2: Cioco0HOCTh IPOBOUTHL HAYYHBIH IKCIIEPHMEHT M AaHAJHU3 ero pe3yJibTaTa

Baanernb:

A-2-B1 Hapixamu paGoTH Ha 000pYIOBaHUH TSI PEIICHHMS ITOCTaBICHHOH 3aJa4un

A-1: Cnioco0HOCTb K HAYYHOMY IIOUCKY H IPUMEHEHHIO Pe3YJbTATOB HAYYHO-UCCIEA0BATEIbCKHX H ONLITHO-
KOHCTPYKTOPCKHX Pa3pa0oToK IPH CAMOCTOATEIbLHBIX HCCJIEI0BAHUAX

Baanernb:

A-1-B2 HaBblkaMu reHepUpOBaHUs HOBBIX UAEH ISl PELIEHUS UCCIEN0BATENbCKUX U IPAKTUYECKUX 3a]1a4

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsbl padoTsl

Pasnea 1. Onpenenenne
TeHIeHUHH Pa3BUTHS
HAYYHBIX HapaBJIeHUMH




1.1 TenneHuuu pa3BUTHS 6 6 A-1-31 A-1-32
Hay4HBIX HampasieHuit /Cp/ A-2-V2 A-3- 21 32
y2
1.2 W3yuenue HayyHOM 1 6 15 A-1-31 A-1-32
NEPUOJUYECKON JIUTEPATYPBL A-1-33 A-1-Bl 3132
JUTSL OTIpEJIeNICHUs] Pa3BUTHS
Hay4YHBIX HanpasieHuit /Cp/
Pazgen 2. IloctaHoBKa
3a/1a4u BbIOPAHHOTO
HAYYHOI'0 HANIPABJIEHUS
2.1 BrrsBiieHue 3a1a4 Hay4HOTO 6 6 A-2-31 A-3-V1
Hanpasienus /Cp/ A-3-V2 21 32
2.2 OnpeneneHue TEHICHIUU U 6 17 A-1-31 A-1-32 JI1.1J11.2
[IEPCTIEKTUBBI Pa3BUTH A-1-33 A-1-B1 JI1.3 J11.4
BBIOpAHHOTO HANIPABIICHMUS. A-3-31 A-3-32 JI1.5 J11.6
IMocranoBka 3agaqn. /Cp/ J1.7
Paznen 3. IIpeacraBienue
3a/1a4Yd U NMyTel ee peuieHust
3.1 [Ipencrasienue 3anauu u 6 34 A-1-Y2 A-1-B2 JI1.1 J11.2 KM1
myteii ee perenus /I1p/ A-2-31 A-2-32 JI1.3 JI1.5
A-2-Y1 A-2-Bl JI1.6 J11.7
A-3-V1 A-3- 3132
Y2 A-3-Bl
3.2 Pemenue 3ampauu /Cp/ 6 30 A-1-32 A-1-V1 JI1.1 JI1.2 IIpe3enTanus KM1 P1
A-1-B2 A-3-31 JI1.3 J11.4 U OKNIaf
A-3-32 JI1.5 J11.6
J1.7
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHASA padoTa, TeCT, KOJJIOKBUYM, IK3aM€eH U T.IT), BOMPOCHI IS
€CaMOCTOSITe/IbHOH OATOTOBKH
Kon KoHnTponbsHOe Iposepsienmere
KM P — HHIIKATOPBI Bompock! 1 oAroTOBKH
KOMIETEeHINH
KM1 Pemenune A-3-31;A-3-32;A-3- | KopoTtko chopmymupyiiTe mpobieMy, IpeICTaBIeHHYI0 B TAHHOM
MIPaKTUYECKUX V1;A-3-Y2;A-3- 3aJJaHuH.
3anad. [logroroBka | B1;A-2-31;A-2- [TpeaoxuTe NyTH PEIIeHUs] 1 HEOOXOUMYIO JIUTEPATYPY.
MIPE3CHTALMH C V1;A-2-32;A-2- Kak nmpoBeputhb paBUIbHOCTD IpeaaaracMoro Bamu nyru perieHust
peuieHuem. V2;A-2-B1;A-1- 3a7a9n’?
31;A-1-32;A-1-33;A
-1-Y1;A-1-Y2;A-1-
B1;A-1-B2
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Haspamue IIposepsiemble
WHIUKATOPBI Copeprxanue paboThl
paboTsI paboTsI N
KOMIICTEHIINH
P1 Pemrenue A-3-Y2;A-3-Y1;A-1 |Bsigaercs ycnoBrue METAIOBEAYECKOH 3a1auu, KOTOpasi BKIIFOYAeT
MeraoBemdeckux | -32;A-1-V1;A-1-B2 | npoOGnembl WM HEAOCTATKU MaTepraia Wi METOIUKH MOJTyYSHHSI
3ajgau m3pennii. Heo0XoQuMo npetosKiTh crioco0 penieH st BOSHUKIIESH

IpOOJIEMEL.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

3amaua 1

Jlns u3MepeHust yrioBoi CKOPOCTU BpallleHHs BallOB ABUTaTeleld, CTAHKOB U T.II. UCTIOIb3YETCs MEPEeHOCHON MpHOop -
TaXOMeTp, O3BOJIIONIHI H3MEPATH YIIIOBYIO CKOPOCTH B tuamna3one ot 1 1o 10000 o6/muH.

Taxomerp - 3T0 MajorabapUTHBIA MPHOOP, MEITUKOM ITOMEIAIONIMHCS Ha JIAJO0HH, COCTOUT M3 IIyIa, HepPeaarolIero
BpaIaTeabHOE JBIDKCHUE Bajla MHOTOCTYIEHUYAaTOMY [IIIHMHAPHIECKOMY PEIyKTOpY TaXOMeTpa, KOTOPHIH, B CBOIO OUYepeb,
npeoOpa3yeT BpalaTelbHOE IBMKCHUE B OTKJIIOHEHHE CTPENKH Ha nudepodaare. Taxomerp - mpruOOp MaccoBOro Mpon3BOACTBA U TaK
e, KaK 9acOBBIE MEXaHU3MBI, TOJDKEH paboTaTh 6e3 cMa3ku. B CBs3M ¢ 3TMM MaTepHa s H3TOTOBIICHUS IECTEPEHOK PeIyKTopa
JIOJDKEH UMETh 00palBITEIBAEMOCTh pe3anneM He Hixe 801 oT oOpabaTsiBaemocTH pezanueM natyau JIC63-3, tBepnocts HB 100
-120, [b [J 500 MITa, (10,2 [ 380 MITa.

TpeOyercst:

1. BeiOpaTe MaTepual, MOIXOASIIHNHA JJIsl H3TOTOBIICHHS MIECTEPEHOK PEAYKTOpa TaXOMEeTpa.

2. IlepeuncnuTh OCHOBHBIE 3Tallbl IPOU3BOJCTBA 3arOTOBOK sl U3TOTOBIECHUS MIECTEPEHOK.

3. Yka3zarb 3Tan o6pabOTKH, OTBETCTBEHHBIN 33 yPOBEHb 3KCILUTyaTallHOHHBIX CBOWCTB AeTalei.

3amaua 2

JInst CHIDKEHUS Beca CIIOPTHBHOTO aBTOMOOWIIS PEIICHO MCIIOIh30BaTh KOHCTPYKIMIO HECYHICH paMBbl U3
KoMITo3uIoHHOro MaTeprana (KM) Al-crmaB- cTaiapHas IPOBOJIOKA, IPH 3TOM INIOTHOCTH MaTepHaIa HEOOXOJUMO CHU3UTH (110
CpaBHEHHMIO €O cTaiblo) 10 4,8 r/cM3, a [1b =200 MIIa, [10,2 = 100 MIIa, [1 = 2,67 r/cm3.

Heo6xoanmo 000CHOBaTH BBEIOOp MaTepHana yIpOYHSIOIEH MPOBOJIOKH, PACCUNTATH TPEOYeMyl0 OOBEMHYIO HOIIIO
VIIPOYHHUTEIS, €CJIN Ha CKiIajie uMeroTes ctamu: Y9A ¢ [1b=3000MIla, [ = 0,5 mm; DI1322 ¢ [1b = 2500 MIIa, [ = 0,3 MM,
KOpPpPO3HOHHO-CTOMKas ctanb; BHCY ¢ [1b =3500 MITa, [ = 0,2 MM, MapTEHCUTOCTAPEIOIIAsl CTANb.

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka 0 JaHHOW AUCHUILTHHE ONpeesieTCs OLICHKaMH TeKyIIel aTTecTaluy CIeMyI0IUM 00pa3oM:

«HE3a4eT» He ucnonp3yer TepMUHOJIOIHIO, HE JIOTUYHO CTPOUT, M3JIaraeT, COCTaBIIET MaTepUall, HE IPUMEHSIECT METOABIL, I
METOAMKH IIPU BBIIOJIHEHUH 3aJaHUM, HE peIll ABE 3a1a4ul

«3auer» Hcnonb3yer TEpMUHOIOIHIO, JIOTUYECKU NPABUIBHO CTPOUT, U3J1araeT, COCTaB/IseT MaTepUuall, yBEPEHHO IPUMEHSET
METO/BI, IPUEMBI U METOAMKH IIPU BBIIIOJHEHUY 3aJaHUH, PEILWII ABE 3a0a4l

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jJurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTABUTENN 3arnaBue Bubnmoteka WznarenscTBo, roj
JI1.1 |Hosuxos U. 1., Tepmuaeckas o6paboTka. OnexTpoHHas ONOIHOTEKA ,2014
3onotopeBckuii B. C., | CmnaBs
Hopthoit B. K., np.,
3onoropesckuii B. C.
JI1.2 |Hosuxkos U. W. Teopust TepMuyecKOi Bbubmoreka MUCuC M.: Meramnyprus, 1986
00pabOTKH METaIJIOB:
Y4eOHHUK 7151 By30B
JI1.3 | HoBukos U. U. Teopus Tepmuydeckoit bubmmoreka MUCuC M.: Meramnyprus, 1978
00pabOTKH METaIIOB:
Y4eOHMK U1 BY30B IO CIEIl.
'MerannoBenenue, 000pya. U
TEXHOJIOTHSI TepM. 00pad.
METaJIOB'
JI1.4 | bannsrii H. I1., TeXHUKO-2KOHOMHUYECKHE Bubmorexka MUCuC M.: Meramnyprus, 1979
Banwnsrit /. H. pacyeTsl B UepHOM
MeTaJNTypruu: Yd4eo. mocodne
o creu. 'DKOHOMHUKA U
OpraHM3alys METAJLTYPr. IPOM
-ctd'
JI1.5 |HoBukos U. U., Teopus Tepmudeckoit bubmmoreka MUCuC , 1984
Kopomskos I'. A. obpabotkn: JIab.mpakTuKym
s ctya.cnen.0407




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI1.6 | HoBuxos Uibs Metannoseaenne. OCHOBEI bubmnoreka MUCuC M.: U3a-Bo MUCuC, 2015
Wzpusnosuy, MUKPOCTPYKTYPHOTO aHaJIn3a:
IopTHO# Biiagumup n1a0. MPaKTUKYM: y4eO.
Kumosuu, nocoOue IS CTyIl. BY30B,
MuxaitnoBckas 00y4. o Hamp. 150400 -
AHacracus 'Metannyprus'
Bragumuposna, 1p.
JI1.7 | HoBukoB Unbs MerannoBenenue. Bubnmorexka MUCuC M.: Uzn-Bo MUCuC, 2015
W3pusnosuy, MUKpPOCTPYKTYpHI
ITopTtHO# Biagumup IIPOMBIIIJIEHHBIX CTaled U
Kumorww, CIUIAaBOB: J1a0. MPaKTHKYM:
MuxaitnoBckas yue0. mocodue 1j1st CTyA. BY30B,
AHacracus 00y4. 1o Hamp. 150400 -
BnanumuposHa, n1p. 'Meramnyprust'
6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»
51 Cucrema ynpasieHus Oubauorpapuueckon https://www.mendeley.com/
nHpopManue
% PedepaTuBHas 06a3a JaHHBIX HAYIHBIX https://www.scopus.com/
crare
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 | Microsoft Office
I1.2 |[LMS Canvas
1.3 | MS Teams
1.4 | Core]DRAW Graphics Suite X4
s JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.6 |ESETNOD232 Antivirus
1.7 1C TIpennpusitue 8 (yueOHast Bepcus)
1.8 |MATCAD
1.9 |AutoCAD
I1.10 | WinRAR
I1.11 | ThermoCalc
I1.12 |PhotoShop
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpo(deccHoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasunauenune OcHarienne
K-317 Jlaboparopus CaeroBble MeTtayurorpagudeckie MHKpPOCKOms! 16 mT.
MakeT JHIEH3HOHHBIX mporpaMmMm MS Office, Habop
JCMOHCTPALIMOHHOTO ~ O0OpYIOBaHMA:  JOCKa,  IKpaH,
KOMIDIEKT y4eOHOM Mebenn
UuraneHeriii 3a1 N3 (B) KOMIUIEKT ~ y4eOHOM  MeOenmu Ha 44  wmecra 1A
obygaromxcsa, M@V Xerox VersaLink B7025 ¢ ¢pynxuneit
MacImTabupoBaHWs TEKCTOB W u3o0paxenuit, 8§ ITIK ¢
noctynom k UTC «Murepuer», DUOC yHuBepcutera
yepe3 JHYHBIN KaOuHeT Ha twatdpopme LMS Canvas,
nuieH3nonHble porpaMmMmbl MS Office, MS Teams, ESET
Antivirus.
Jlro6oit Kopryc | YueOHass ayautopust JUIsl TIPOBEACHUS | KOMIUIEKT ydeOHoW Mebenu 10 36 MecT s 00yJaronmxcs,
Mynbrumenuitnas 3aHATUH JIEKIMOHHOTO THIIA W/WIM JUIA | MylTbTUMEIUiiHOE  000pyAOBaHHE, MarHUTHO-MapKepHas
[IPOBEIEHUS NPAKTUUECKUX 3aHATHIHA: Jocka, pabouee Mecto mpemonasarens, IIKc moctymom k
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JIMYHBIN
xabuner Ha miathopme LMS Canvas, IHIEH3MOHHEIE
nporpammbl MS Office, MS Teams, ESET Antivirus




JTro6oit KopIyc | YueOHass ayautopusi JUIsL TIPOBEACHUS | KOMIUICKT ydeOHOW Mebenu 10 36 MecT i 00yJaronuxcs,
Mynbrumenuitnas 3aHATUN JIEKIIMOHHOTO THIIA W/WIM JUIA | MyTbTUMEIUIHOE  00OpyAOBaHHWE, MAarHHTHO-MapKepHas
MIPOBEJCHMS TPAKTUUECKUX 3aHATU: nocka, pabouee mecto mpenonasarens, I[IKc moctymom k
UTC «Hntepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha tmiarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOJAUYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

B nporecce 00ydeHust HEOOXOMMO MOCENIATh PAKTHYECKHE 3aHsTHsL. [locie monydeHust 3a/IJaHri HEOOXO0UMO H3ydeHHe
COBPEMEHHOI JIUTepaTypsl IUis pelneHust 3aaad. Pemerns ogopmisiioress B Word mociie mpeocTaBieHus epe/l ayANTOpHei 1
00CYXICHNSI.




