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1. O0mue moJ10KEeHHUA

1.1 JIOKyMeHTBI, perjiaMeHTHPYIOLIHe COJep:KaHHe M OPraHM3auMiI0 00pa3oBaTeJIbHOIO

npouecca

OO6pa3zoBarenbHasi IpOrpaMMa aKaJIeMUIECKON MarucTpaTypsl (J1ajnee MarucTpaTypbl), peaansyemas
1o HampasJieHH0 1oArotoBku 22.04.01 MarepuaiioBeieHUE U TEXHOJOTMU MaTepUaioB, MPEIACTABIISACT
COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK oOpa3zoBaHus (00beM, cojAep)kaHHe, IUIaHUpyeMble
pe3yJbTaThl), OPraHU3aLMOHHO-TIEArOTHYECKUX YCIOBHH, (OPM aTTeCTallMy, KOTOPBIA NPEICTaBICH B
BU/JIE CJIEAYIOLIEr0 KOMIUIEKTA JOKYMEHTOB:

e 00I1el XapaKTepUCTUKU 00pa30oBaTeIbHON MPOrpaMMBbl BEICIIETO 00pa30BaHus;
y4eOHOro IJ1aHa;
KaJIeHJAapHOTO y4eOHOro rpaduka;
pabouuX MporpaMM JUCIUTIINH (MOJTyJICH );
MIpOrpamMM IMpPaKTHUK;
(hOHIIOB OIIEHOYHBIX CPEJICTB 110 AUCIUIIMHAM U TOCY/1apCTBEHHON UTOTOBOW aTTECTAIINU;
METOJIMYECKUX MaTEpUajoB.

WNudpopmanus o0 oOpasoBarenbHON mporpaMMe pasmeleHa Ha opunuansiom caiite HI'TY B cetn
«UuTepuer» http:// www.nstu.ru/sveden/education.

KoMIuiekT nOoKyMEHTOB MO 00pa3oBaTeiabHOW IporpamMme OOHOBIISIETCS €KEroJHO C YYEeTOM
pa3sBUTHS HAYKH, KyJIbTYPbl, 3KOHOMUKHU, TEXHUKH, TEXHOJIOTHH U COLMAIILHOM C]ephl.

1.1.1 B obmeit xapakTepucTuke 00pa3oBaTEIbHON MPOrpaMMbl YKa3bIBAIOTCS:
KO/ 1 HAUMEHOBAHNE HAIIPABJIEHUS MOJITOTOBKU;
HaIpaBJIeHHOCTH (Tpoduih) 00pa3oBaTEILHON MTPOTPAMMBI;
KBaJM(UKaLus, IpUCBauBaeMasi BBIITYCKHUKAM;
BUJI TPO(ECCUOHATIBHOM JIeATEIbHOCTH, K KOTOPOMY T'OTOBSITCSI BBIITYCKHHKH;
® [UJIAaHUpPYEMBbIE PE3yJIbTaThl OCBOEHUSI 00pAa30BaTEIBbHON MIPOrPaMMbl — KOMIIETEHLIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTAaHIAPTOM;
- YCTaHOBJICHHBIE OpraHu3alUedl JOINOJIHUTEIbHO K KOMIIETEHUUSAM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HAaIpaBIeHHOCTH (mpoduist) obpazoBaTeabHOM
MIPOrpamMMBl;
®  [UIAHUpPYEMbIC Pe3yJIbTaThl 00yUEHHS MO KaXIO0W JUCHUIUIMHE (MOIYJII0) U MPaKTHKE - 3HAHUS,
YMEHUS, HaBBIKU U (WJIN) OMBIT AEATEIILHOCTH, XapaKTEePU3YIOIIHNEe Tarbl (OPMUPOBAHUS KOMIIETCHUUHN U
oOecrneynBaroie JOCTUKEHHE IIJIAHUPYEMbIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPAMMBI.

B Ka4yecTBe NPUIOKEHUS K OCHOBHOM XapaKTEpUCTHUKE o0pa3oBaTenbHOU
IIPOrpaMMbl IPUBOAUTCSA: TAOJMUIIA COOTBETCTBHMSI MEXKIY XapaKTEpUCTHKAMHU JTAllOB  OCBOEHUS
KOMIIETEHIIMHA (3HAHUSIMHM, YMEHMSAMHU M OIBITOM JIEATEIbHOCTH BBIIYCKHHKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM nporpamMmbl (Y4eOHBIMU TUCHUILUIMHAMY (MOIYJISIMHU) U IPAKTUKAMHU).

1.1.2 B yueOHOM 1mJaHe YKa3bIBaeTCcid INepeuyeHb JUCHMIUIMH (MOAynel), NpaKTHK,
aTTECTAllMOHHBIX HCIBITAHUN TOCYJapCTBEHHOM HMTOrOBOM arTecTaluy O0y4arouluxcs, APYTrUX BHJIIOB
yueOHOI NesaTeabHOCTH (Jlajee BMECTe - BHJIbI y4eOHOHM NesTeIbHOCTH) C yKa3aHHEM HX oObema B
3a4EeTHBIX €AMHULAX, IOCIIEI0OBATENILHOCTU U pacipeielieHus 1o rnepruojgam oOydenus. B yuebHom ruiane
BbIJIENIAETCSl 00beM paboThl 00YUAIOIIMXCSl BO B3aMMOACHCTBUM C MpENoAaBaresieM (Jajiee - KOHTaKTHas
pabora oOydJaronuxcsi ¢ mpemnojaBaresieM) (10 BUJaM yUeOHBIX 3aHSTHI) U CaMOCTOATEIHLHON pabOThI
oOyuyaromuxcs B akaJeMHuecKux vacax. [ Kakaod AUCHUIUIMHBI (MOAYIIS) M MPAKTHUKU YKa3bIBaeTCA
dhopma MpoMeKYyTOYHOM aTTECTAUUA 00YUYaAOIIHUXCSI.

1.1.3 B kanengapHoM y4eOHOM rpaduKe YyKa3bIBAIOTCA IEPUOJbl OCYIIECTBICHHUS BHJIOB
y4eOHOM NeATENIbHOCTH U MEPUObl KAHUKYII.

1.1.4  PaGouas nporpamma JUCHMIUIMHBI (MOIYJIs) BKIIOYAET B ceOs:

e  HaMMEHOBaHME AMCLUIUIUHBI (MOAYIIA);

® [IepeyeHb IUIAHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHs IO TUCHUIUIMHE (MOJMYJII0), COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yJIbTaTaMHi OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

e  yKa3aHME MeCTa AUCLUUIUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTeIbHOM NpOrpaMmBl;



e 00BEM AMCUUIUIMHBI (MOYJIS) B 3a4ETHBIX €AMHUIAX C YKa3aHHEM KOJUYECTBa aKaJeMHYECKHX
4acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboOTy oOydamomuxcs ¢ mpernojaBareneM (10 BUAAM Y4eOHBIX
3aHATUN) U Ha CAMOCTOSITENIbHYIO pab0Ty 00yyaroluxcs;

®  CoJlepXKaHWEe JUCHUIUIMHBI (MOMYJIs), CTPYKTYPUPOBAaHHOE MO TeMaM (pasjeiaM) C yKa3zaHHeM
OTBEJCHHOTO HA HUX KOJMYECTBA aKaJAEMHUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATHIA;

® [epedyeHb Yy4eOHO-METOAMYECKOrO O0ECIeUeHHUs JUIsl CaMOCTOSATENIbHOW paboThl 00yYaromuxcs
10 JUCUUIUIMHE (MOIYJIIO);

e (OHI OLEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTtaluu oOydyaromuxcs MO
JTUCIUTIINHE (MOJTYIIIO);

® [iepeuyeHb OCHOBHOW M JOIOJIHUTENIbHON y4eOHOW JMTepaTypbl, HEOOXOAUMOMN ISl OCBOEHUS
JUCIUIUTMHBL (MOZYJIS);

® [IepeueHb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOM cetn "MHTepHer" (nanee - ceThb
"NuTepHet"), HEOOXOIUMBIX JIJISi OCBOSHUS TUCITUTUTMHEI (MOIYJIs);

®  [epedyeHb METOAMYECKOTO U MPOrPaMMHOI0 00eCTIeYeHUs AUCIUILTUHBI (MOYJIs);

e 1mepeyeHb  WHPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YEeMBIX  TPH  OCYIIECTBICHUU
00pa3oBaTeNbHOrO Ipolecca IO AUCHUIUIMHE (MOAYINI0), BKIOYAs IEpeueHb IPOTrPaMMHOTO
obecrieueHss 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH);

e OmHCaHWEe  MaTepPHATbHO-TEXHHUYECKOW  0a3bl,  HEOOXOAMMOW  UII  OCYIIECTBIICHHUS
00pa3zoBaTeNbHOTO MpoIlecca Mo TUCHUTIIHHE (MOIYIIIO).

1.1.5  IIporpamma npaxkTHKH BKJIIOYaeT B ceOs:

e  yKa3zaHWE BUA MPAKTHKH, crioco0a u ¢hopmsl (hopm) ee TpOBEACHHS;

®  [epeyeHb IJIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs MPU MPOXO0XKIECHUH MPAKTHKH, COOTHECEHHBIX C
IUTAHUPYEMbIMH pPe3yJIbTaTaMHi OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMmBbl;

e  yKa3aHME MECTa NPAaKTUKU B CTPYKType 00pazoBaTeIbHON MPOrpaMMBbl;

e yKazaHHe 0ObeMa NPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJIOJKUTEIBHOCTH B HEJENAX JINOO B
aKaJIeMUYECKUX UM aCTPOHOMHUYECKUX Yacax;

e  coJepXaHUe NPAKTUKY;

e ykazaHue (hOpM OTUETHOCTH IO MPAKTHKE;

e (OHI OIEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTanuu OOydyaromuxcs Mo
NPaKTUKE;

e [epedyeHb yueOHOI JuTeparypsl U pecypcoB cet "MHTepHeT", HeOOXOIUMBIX Ul MPOBEACHUS
NPaKTUKH;

e nepedyeHb HH(POPMAMOHHBIX TEXHOJOTHH, NCIIOIb3yEMBIX IIPU MIPOBEACHUH NPAKTUKH, BKIHOYas
HepevyeHb IPOrpaMMHOro o0ecreyeHus U MH(MOPMAIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

e  ONHCaHWE MaTePUATLHO-TEXHUYECKOHW 0a3bl, HEOOXOIMMOH JIJIsl TPOBEICHNUS IPAKTHUKH.

1.1.6 ~ ®oHI OLEHOYHBIX CPEICTB Ui MPOBEACHUS NMPOMEKYTOUHON aTTECTallUU O0YyYarolIuXcs
[0 AMCUUIUIMHE (MOIYJII0) WIM MPAKTUKE, BXOAALIMNA B COCTaB COOTBETCTBYIOIIEH pabouel mporpaMMel
JVCTIIATUTAHBI (MOJYJIS) WUIA TIPOTPAMMBI TIPAKTUKH, BKITFOYAET B CEOsL:

® [epeyeHb KOMIIETEHIMHA C YKa3aHHEM »5TanoB uX (OPMUPOBAHHS B TMPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPAMMBI;

e ONucaHHE IOKa3zaTelell M KpUTEpHUEB OIICHWBAHUS KOMIIETCHIIMHA Ha PA3JIMYHBIX ATarnax Hx
¢dbopMHpOBaHHUs, ONMHUCAHHE INKAJA W IMPOLEAYp OLEHMBAHUS JUIS KaKJIOrO pe3ysibTara OOy4eHHus 0
JUCIUIUIMHE (MOYJI0) WM TPAKTUKE;

® THUMOBBICE KOHTPOJIbHBIC 33/IaHUSI WIM WHBIE MaTepHalbl, HEOOXOAMMBIE JJISi OIEHKHA 3HAHWH,
YMEHUH, HaBBIKOB M (WJIM) ONbITa JAEATENbHOCTH, XapaKTEpU3YIOMIMX JTambl (popMUpOBAHHS
KOMIIETEHIIUH B IIPOLIECCE OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

®  METOAMYECKHE MaTEPHabl, OMPEICIISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUH, YMEHHIA, HABBIKOB
U (WJIH) OTIBITA ICATEILHOCTH, XapaKTePU3YIOIINX dTarbl (OPMUPOBAHUS KOMIIETCHITUH.

1.1.7  ®oHJ OLEHOYHBIX CPEACTB I TOCYAAPCTBEHHOW NTOrOBOM aTTecTallMy BKIIOYAET B ceOsl:
® [epedyeHb KOMIETEHLMH, KOTOPbIMU JIOJKHBI OBJIAJE€Th OOydarolMecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI;

e  OmHWCaHWE TMOKa3aTeliel W KPUTEPHEB OICHWBAHUS KOMIIETCHIIMH, a TaKXKe IIKAJI W TPOIEIYp
OIICHUBAHWS,



®  THUIOBBIC KOHTPOJIbHBIC 33JJaHUs UM UHbIE MaTepUaibl, HEOOXOIUMBIC JJISl OLIEHKU Pe3yJIbTaTOB
OCBOEHMS 00pa30BaTEIbLHON MPOrPaMMBbI;

e  METOAMYECKHE MaTepuallbl, ONpeAEsAIoIIre NpPOLEeayphl OLIEHUBAHHS PE3yJbTaTOB OCBOCHHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

1.2 Hean (Muccus) od0pa3oBaTebHOI MPOrpaMMbl

Muccus obpaszoBarenbHoi nporpammbsl 22.04.01 MatepuaioBeieHHe U TEXHOJIOTMH MaTepUasoB,
Marucrepckas nporpamma: BricokosHepreTuueckie TeXHOIOruu (OCHOBHOM BuA AestenbHocTH HayuHo-
UCCIIEIOBATENbCKAsl U PACUYETHO-aHAJUTUYECKAs) COCTOMT B TOATOTOBKE CIEIHATIHCTOB, CHOCOOHBIX
MIPUMEHSATh OCHOBHBIE TUITBI COBPEMEHHBIX MAaTEPHAJIOB JJIsl PELICHHsI POU3BOICTBEHHBIX 3a/1a4, BIa/I€Th
HaBBIKAMU BBIOOpa MaTepHajoB [UIS 3aJaHHBIX YCJIOBUM OJKCIUTyaTallill C Y4Ye€TOM TpeOOBaHUU
TEXHOJIOTMYHOCTH, 3KOHOMHUYHOCTH, HAJIEKHOCTU M JOJTOBEYHOCTH, HKOJIOTMYECKUX MOCHEACTBUMA HX
MPUMEHEHUs, BJIAJIETh METOJIaMU HCCIICIOBAHUSA, aHaJIU3a, JUArHOCTUKU W MOJEIMPOBAHUS CBOMCTB
MaTepuaoB, (PU3NUECKUX U XUMHUYECKUX MPOIECCOB B HUX U B TEXHOJIOTHSX IOJIy4eHHUs, 00paboTKu U
MOU(PHUKAIIMA MAaTEPHAIIOB.

Ileru oOpa3oBaTenbHOM MpOTpaMMBl pa3MeIlieHbl Ha caite kadenper MM 1o  azapecy:
https://ciu.nstu.ru//Weblnput/mm/a/file _get/263262?nomenu=1

Brimucka u3 mporokosna Ne 11 3acenanust yueHoro coBeta MexaHUKO-TEXHOJIOTHYECKOro (paKyIbTeTa
HI'TY oT 07.10.2015 pa3mMelieHa Ha caiire kadenpsl MM o azapecy:

https://ciu.nstu.ru//Weblnput/mm/a/file_get/263261?nomenu=1

1.3 Cpoxu ocBoeHHs1 00pa30BaTEJILHON MPOrPAMMBI

OO6bveM mporpaMMbl MarucTparypsl cocraBisger 120 3aueTHbIX eauMHUI] (Jajsee - 3.6.)  BHE
3aBUCUMOCTH OT IPUMEHSIEMbIX 00pa30BaTeIbHbIX TEXHOJIOIHH, peann3aluy NporpaMMbl MarucTpaTypsl
10 MH/IWBUAYAIbHOMY Y4€OHOMY IUIaHy, B TOM YHCIIE YCKOPEHHOMY OOY4EHHUIO.

Cpok mnoiydeHuss oOpa3oBaHusi 1O 0Opa30BaTENIbHOW MmporpamMme B OYHOH ¢opme oOyueHws,
BKJIIOYask KaHUKYJIBI, TPEAOCTABISEMbIE TOCIIE MPOXOKACHUS TOCYAapCTBEHHOW WTOTOBOW aTTECTAIMH,
BHE 3aBUCHUMOCTH OT IIPUMEHSEMbIX 00pa3oBaTelbHbIX TEXHOJOruil coctaBiser 2 roxa. OOwbem
IIPOrpaMMbl MarucTpaTyphbl, peau3yeMblii 32 OMH y4eOHbIN Tof], cocTaBiAeT He Ooee 60 3.e.

1.4 5131k peasn3anumn o0pa3oBaTeIbHOI NPOrpaMMbl
OOpaszoBarenbHasi  JEATENBHOCTh [0  MPOrpaMME  MAarucTpaTypbl  OCYLIECTBISETCA  Ha
roCyJ1apCTBEHHOM sA3bIke Pocculickoit denepanuy U Ha aHTJIUMCKOM A3bIKE.

1.5 HopmaTuBHas 0a3a
TpebGoBanusi M yCIOBUA pealid3allid OCHOBHOM 00pa3oBaTEeNbHOM MpOrpaMMbl OMNPEIeIsioTCs
@enepanbHbBIM  TOCYAAPCTBEHHBIM — O0Opa30BaTEeNbHBIM  CTAaHAAPTOM  BbICIIET0  00pa3oBaHUS IO
HamnpapyieHuto noarotoBku 22.04.01 MarepuanoBeieHME UM TEXHOJIOTMU MAaTE€pUATIOB, YTBEPKICHHBIM
npukazoM MunoOpHayku Poccun ot 28.08.15 Ne907 (3apeructpupoBan Muntocrom Poccun 29.09.15,
peructpannoHHbIii Ne39035), a Takke rocyIapCTBEHHBIMH HOPMATHBHBIMH aKTaMHW W JIOKAJIbHBIMH
aKTamMu 00pa30BaTENbHON OpraHU3aIHH.

1.6 OcobenHocTH 00pa3oBaTeJLHOH IPOrPAMMBI

[Ipu pas3pabotke obOpazoBaTenpHOM mporpammbl 22.04.01 MarepuagoBeeHHE M TEXHOJIOTHH
MaTepuajoB (MarucTepckas HmporpaMma: BBICOKOIHEpreTHYEeCKHe TEXHOJOTHH) YYTEHBI TpeOOBaHUS
PETHOHAIBHOTO pBIHKa TpyJda (B TOM 4YHCJE, pPETHOHAJbHbIE OCOOCHHOCTH MpPO(decCHOHANBHOM
JIESITEIbHOCTH BBIMTYCKHUKOB M TIOTPEOHOCTH pabOTO/ATENei), COCTOSHUE W TEPCIEKTHBBI PA3BUTHUS
MalIMHOCTPOUTENLHOM OTpaciu.

Kommerennmu, mnpuoOpeTaeMble  BBITYCKHHKaMH, C(HOPMYJIHPOBAHBI TakkKe C  Y4ETOM
npodeccuonanpHoro crangapra: Crnenuanuct B oOnactu pa3pabOTKH, CONMPOBOXKACHUS M MHTETPALUU
TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOACTB B 00JIACTH MATEPUATOBEACHUS M TEXHOJIOIMU MaTEepPHajoOB.
CootBerctBUe  mpodeccuoHanbHbIXx  KoMmrereHmumid ~ ®I'OC  BO  1pyaoBeIM  (QyHKIUAM,
chOopMyIIMPOBAHHBIM B MPOPECCHOHAIBHOM CTaHIApTe, MpuBeaeHO B Tadimie 1.6.1.


https://ciu.nstu.ru//WebInput/mm/a/file_get/263261?nomenu=1
https://ciu.nstu.ru//WebInput/mm/a/file_get/263262?nomenu=1

Tabmuma 1.6.1

TpynoBbie QyHKIMHU U KBATU(PHUKAIOHHBIC

IIpodeccnonansasie komnerenmu @I'OC BO B cooTBeTCTBHN C TpeboBaHus, chOpMyTHPOBAHHEIE B
npodusieM o6pa3oBaTeabLHONM MPOTPAMMBI npodeccHOHAIEHOM CTaHIapTe W/WIIH 10
NpeUIOKEHHIO paboToarener
—TOTOBHOCTb K HCIIOJIb30BAHUIO coBpeMeHHEIX | Ofobmennas Tpynosasi pynkuus: Paspaborka,
WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOr}H, | COMPOBOMICHHC, " HHTCTPALHA  HHHOBAIHOHHDIX
6 TEXHOJIOTMYECKUX  TIpoleccoB B oOmactu
TTI00ATBHBIX HH(i)?pMaHHOHHHX pecypeos B HaquO: MaTepHaaoBEACHHUS U TEXHOJOTHH MaTEPUAIOB
HCCIICO0BATCIbCKOU nu PACUCTHO-AHAJIUTUICCKOU

NEeSTeIbHOCTY B 00JacTHM ~ MaTepUANOBEICHHUS U
texHosorun matepuainos (I1K-1)

—CIIOCOOHOCTh HCIMOJIb30BAaTh METO/bl MOJIEIMPOBAHUS U
ONTHMU3ALNY, CTAHAAPTHU3AIMU U CEePTUPUKALUU TS
OLIEHKA U TIPOTHO3MPOBAaHUS CBOWCTB MAaTEPHUATIOB U
s dexTuBHOCTH TexHOMOorn4Yeckux npoueccos (I1K-2)

—CMOCOOHOCTh MOHMMATh (U3MYECKHEe U XUMHYECKHE
NpOLECChl, MPOTEKAaloIMe B MaTepualax IMpu  UX
MOJTy4eHUH, 00paboTKe U MOAU(HUKAINN;, HCIIONIH30BATh B
UCCIIEIOBAHUSIX W  pacuerax 3HaHHs O  MEeToJAax
WCCIICJIOBAHMS, aHAIN3a, JUATHOCTUKU U MOJICTHPOBAHUS
CBOICTB BelllecTB (MaTepuaoB), MPOBOAUTH KOMIUIEKCHbBIE
UCCIIeIOBaHMA, PUMEHSS CTaH/IapTHHIE u
ceprudukanronnsie ucnbiTanus (I1K-3)

—CIIOCOOHOCTH HCIIOJIb30BaTh Ha TPAKTUKE COBPEMEHHEIC
NIPEJICTABJICHUS, O BIMSHUA MHUKPO- U HAHO-CTPYKTYPHI HA
CBOICTBAa  MaTepualioB, WX  B3aUMOJICHCTBUU  C
OKpYXarolllel  cpenoi, TMONSAMH, SHEPreTHYECKUMH
yactuniamu u u3nydenuem (I[1K-4)

—CMOCOOHOCTh ~ CaMOCTOSITENIBHO ~ OCYIIECTBIATH  COOP
JAHHBIX, W3y4yaTh, aHAIM3UPOBATh M 0000IATH HAYYHO-
TEXHUYECKYI0 MH(OpPMAIMIO TIO0 TeMaTHKe HCCIIEI0BaHMA,

pa3pabaTbIBaTh u UCIOJIb30BATh TEXHUYECKYIO
JOKyMEHTaIuio B npodeccronansHoi aesrenbHocTr (I1K-
5)

—TOTOBHOCTb HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX IOJIOKECHHUU
IIATEHTHOTO 3aKOHOJATEIbCTBA M AaBTOPCKOTO Ipasa PO,
HOpMaTHBHbBIE JIOKYMEHTBI 1o BOIIpOCaM
UHTEJUIEKTYa IbHOH COOCTBEHHOCTH TIPH  TOATOTOBKE
JOKYMEHTOB K TaTEeHTOBAaHUIO M O(OPMIIEHHIO HOY-Xay
(IIK-6)

[Tpu peanuzauuu 06pa3zoBaTeNIbHOI MPOrpaMMbl IPEITYCMOTPEHO COMPOBOXKICHUE O0yUYaOLIUXCs
aKaJeMHYeCKUM KOHCYJIbTAHTOM, OKA3bIBAIOLIUM COJEHUCTBHE B (HOPMUPOBAHMU HHIWBUIYATBHBIX
00pa3oBaTeNbHBIX TPACKTOPHUH, BHIOOpPE AMCIMIUIMH, OOECTICUMBAIOMUX MPO(ECCHOHATBLHOE pPa3BUTHE
CTYyJICHTA.

1.7  BocTpe0G0BaHHOCTH BBIIYCKHUKOB
BoinyckHuku 0o0pa3zoBaTesbHOM mporpammbl  BocTpeOoBaHbl MHcturtyTomM kartamusza um. [.K.
bopeckoa CO PAH, MucturyromMm xumuu tBepporo tena u mexanoxumuun CO PAH, Mnacturyrom
Teopetnueckod u mnpuxiagHod wmexanuku uM. C.A. Xpucrtuanosuua CO PAH, HWuctutryToM
rugpoanHamMuki uM. ML.A. JlaBperteeBa CO PAH, Mucturytom snepuoit ¢pusuxu um. I'.M. bByakepa CO
PAH, OAO «HoBocubupckuii ctpenounslii 3aBoay», Schlumberger, HAIIO «HoBocubupckuii
aBuanoHHeli 3aBoa uM. B.II. UYkamoBay, [TAO «HoBocuOupckuii 3aBOJ XMMKOHIIEHTpaToB», [1AO



«HBB3-Corw3» XK, OAO «HoBocubupckuii wmetamryprudeckuii 3aBoa uM. KyspmuHay, OA
«HoBocubupckuit 3aBog um. KomwmaTtepHa», Texnomapk HopocuOupckoro Akanemroponka, OAO
«bOM3», OAO «Cubmurmam», OAO «Cubcenpmany, OAO HoBocubupckuii 3aBoj «Ixpan», OO0
«3JIM», OAO «3JICUBb» u ap. u apyrumu NpoMBILUIEHHBIMHM npeanpustusMu r. HoBocuOupcka u
HoBocubupckoii o6mactu.



2. KsBajqupukaumoHHAsi XapaKTEePHUCTUKA BHINIYCKHUKA

2.1 ObaacrTb npodeccuoHaIbLHOM AesITeJIbHOCTH BBIITYCKHUKOB, OCBOUBIIINX
00pa3zoBaTeIbHYIO IPOTPaMMYy, BKITIOYAET:

- pa3paboTKy, HccieloBaHHe, MOJU(UKALMI0O U HCHOJIb30BaHUE (00pabOTKy, SKCIUIyaTalUl U
YTWIN3ALKI0) MaTepUuaJoB HEOPraHWYECKOW U OpraHMYecKOM MpUPOJIbl Pa3INYHOIO Ha3HAYEHUS;
nporeccel ux GopMupoBaHus, GopMO- U CTPYKTYpOOOpa30BaHus; PEBPAILIECHUS HA CTa[UAX HOJTY4YEHu,
00pabOTKH M IKCILTyaTaliH.

- IPOLIECCHl MOTY4YEHUS] MaTepUalloB, 3arOTOBOK, M0Ny(paOpUKaToB, AeTalell U U3EIHUH, a TaKkke
yIpaBJICHUE MX KAa4eCTBOM JUIA PAa3IMYHbIX O0JAacTEll TEXHUKH M TEXHOJOTHH (MAIIMHOCTPOCHHS WU
OpUOOPOCTPOCHNUS, ABUALMOHHOM U PaKeTHO-KOCMHYECKOM TEXHHKH, AaTOMHOH SHEpreTHKH,
TBEPJOTEIBHON JIIEKTPOHUKH, HAHOMHIYCTPUH, MEAWIMHCKONH TEXHUKH, CHOPTHBHOM U OBITOBOM
TEXHUKH).

2.2 Oo0bektamu mnpoecCHOHATBHON 1esATeJIbHOCTH BBITYCKHUKOB 00pa3oBaTeIbHOM
IIPOrPaMMBI SIBJISIFOTCSL:

- OCHOBHBIE THUIIBI COBPEMEHHBIX KOHCTPYKUMOHHBIX M (PYHKIHMOHAJIBHBIX HEOPTraHUYECKUX
(METaJuIMYECKUX ¥ HEMETAJUIMYECKHUX) M OpPraHUYEeCKUX (TOJMMEPHBIX U YIJIEPOAHBIX) MAaTEPHUAJIOB;
KOMIIO3UTOB ¥ THUOPHUIHBIX MaTEpHUajOB; CBEPXTBEPAbIX MAaTE€pPUANIOB; HHTEIUICKTyalbHBIX H
HAaHOMAaTEPHUAJIOB, IJIEHOK U MTOKPBITHUI;

- METOJbl M CpEeJICTBAa UCHBITAHUI M JUArHOCTHKH, WCCJIEIOBAaHUS M KOHTPOJS KadecTBa
MaTepuasoB, IUICHOK W TOKPBITHHA, MoIy(paOpuKaTOB, 3arOTOBOK, NEeTalled WM W3JICNIUN, BCE BHUIBI
HCCJIEIOBATENLCKOTO, KOHTPOJIBHOIO M HCHBITATEILHOTO 000pYAOBAaHUSA, aHAIUTUYECKOM ammapaTryphl,
KOMITBIOTEPHOE MPOTPaMMHOE oOOecredeHrne JUisi OO0pabOTKM pe3yJbTaTOB W aHAIM3a IOJyYeHHBIX
JAHHBIX, MOJEIUPOBAHMS TIOBEJICHUSI MAaTEPUaJIOB, OLEHKA U MPOTHO3UPOBAHUS UX HKCIUTyaTAIlMOHHBIX
XapaKTEePUCTHUK;

- TEXHOJOTMYECKHE TPOIeCChl MPOU3BOJCTBA, OOpabOTKM M MOJAU(PUKALUU MaTepUaiIoB H
MOKPBITHH, JeTalied W W3JeNuid; 00OpYyJOBaHHME, TEXHOJIOTHMYECKass OCHACTKA W TPUCIIOCOOJICHUS;
CHCTEMBI YIIPaBJICHUS TEXHOJIOTMYECKUMHU MPOLIECCaMH;

- HOPMAaTUBHO-TEXHHUYECKAs JOKYMEHTAIMs] U CHUCTEMBbI CepTH(HUKALMU MaTepHalOB U HW3JCIUi,
TEXHOJOTMYECKHX IPOLIECCOB HX IOJNydeHUsT M OOpaOOTKH; OTYeTHAas [IOKyMEHTalus, 3alucu |
IIPOTOKOJIBI XOJa M pE3yJIbTaTOB 3KCIEPUMEHTOB, JOKYMEHTAalMsl [0 TEXHUKE OE30MaCHOCTH U
0€30I1acCHOCTH KU3ZHEACSITEITbHOCTH.

2.3 OCHOBHBIM BHAOM TIPO(ECCHOHATILHON NIEATETLHOCTH, K KOTOPOM TOTOBUTCS BBIITYCKHUK
00pa30BaTEeNLHON MPOTPAMMBI aKaJICMHUYECKON MarucTparypsl, sBisercs: Hayuno-ucciedosamenbckas
U pacuemno-anaiumuyecKas.

2.4  OOydJaromiuiicss TOTOBUTCS K pEIICHUIO CIEIYIOMUX NPo(ecCHOHAIBHBIX 3aJ1a4 B
COOTBETCTBHM C HAIPaBJICHHOCTHIO (TpoduieM) oO0pa3oBaTeIbHONW MPOTPaMMbl M OCHOBHBIM BHIOM
npodeccCuoHaNBbHOM IeATEIbHOCTH.

- cOOp W CpPaBHUTENBHBIA aHAIM3 JAHHBIX O CYIISCTBYIOIIUX THUIAX M MapKax MaTepuanoB, UX
CTPYKTYpe U CBOMCTBax, croco0ax pa3pabOTKU HOBBIX MATEpUANIOB C 33JaHHBIMU TEXHOJIOTMYECKUMHU U
(YHKIIMOHATBHBIMUA CBOMCTBAMH MPUMEHHUTEIIBHO K PEIICHUIO MMOCTABJICHHBIX 33/1a4d C MCIOIh30BaHHEM
0a3 NaHHBIX U JIUTEPATYPHBIX UCTOYHHKOB,;

- ydacTHe B OpraHW3alid M TPOBEJICHUHM MPOEKTOB, HCCICIOBAaHUN U pa3pabOTOK HOBBIX
MaTepualoB U KOMIIO3UIIMM, HAYYHbIX M MPHUKIAJAHBIX SKCIIEPUMEHTOB MO CO3/JaHHUI0 HOBBIX IPOLIECCOB
MOJTy4eHUsI U 00pabOTKH MaTepPHAIIOB, a TAKXKE U3JICIINN;

- pa3paboTka mporpamm, pabouyMx IUIAHOB M METOJMK, OpraHu3alus | IPOBEICHUE
AKCIIEPUMEHTOB, MCCIIEAOBAHNI U HCIIBITAHUI MaTEepPHUAaIoB, 00pabOTKa U aHAIIN3 UX PE3YJIHTATOB C IEIBIO
BBIPA0OTKH TEXHOJOTHYECKUX PEKOMEHAANUN MPU BHEAPEHUU MPOLECCOB B MPOU3BOICTBO, MOATOTOBKA
OTJEJIbHBIX 3aJaHUM JJIS1 UCTIOJHUTEIIEH;

- TOJArOTOBKAa HAyYHO-TEXHUYECKHUX OTYETOB, 0030poB, MyOIMKamuii 1o pe3yibTaTaM
BBITIOJIHEHHBIX HMCCIIEAOBAaHUI Ha OCHOBE aHaJIM3a U CUCTEMAaTU3alMM HAyYHO-TEXHUYECKOW U MaTeHTHON



UHPOPMALIMU TI0 TEME HCCICIOBAHUsS, a TAKXKE OT3BIBOB M 3aKIIOYCHUH HAa TPOCKTH, B TOM YHCJIC
CTaH/IapTOB;

- MOJICIIUPOBAHUE MAaTEPUAIIOB M IPOIECCOB, HMCCICIOBAHUE M IKCIEPUMEHTalbHAs MPOBEPKA
TEOPETUYECKUX JaHHBIX MPHU Pa3pad0TKEe HOBBIX TEXHOJOTUYECKUX TIPOIECCOB NPOU3BOACTBA H
00pabOTKN MaTepHaioB;

- aHanu3, 0OOCHOBAaHWE U BBIMOJTHCHUE TEXHUYECKUX MPOCKTOB B YAaCTH PAMOHAIBHOTO BhIOOpA
MaTepHaJioB B COOTBETCTBHM C 3aJaHHBIMH YCJIOBUSIMH TIPU KOHCTPYHPOBAHWUW  H3JICIHH,
MPOEKTUPOBAHUH TEXHOJOTHYECKHX IMPOILIECCOB MPOU3BOCTBA, 00pa0OTKH M MepepabOTKU MaTepUasoB,
HETHITOBBIX CPEJICTB LIS UCTIBITAHUN MaTEepPHAaJIoB, Oy (HaOPUKATOB U U3IEIIHN .

2.5 [InanupyemMble pe3yJibTaThl 0CBOEHHS 00pa30BaTeJbLHOI MPporpaMMbl (KOMIIETEHIINH).
B pesynbrare ocBoeHUs1 00pazoBaTEeIbHOM MPOrPaMMBbl y BBIITYCKHUKA JIOJIKHBI ObITH COPMHUPOBAHBI
cienyromue komnereHuuu (tadbauna 2.5.1).
Tabnuma 2.5.1

Koasl | KomneTeHuu, 3HaHUs1/ yMeHUsI
Obwexyrvomypuvie komnemenyuu (OK)
OK.1 CIOCOOHOCTh K a0CTPAKTHOMY MBIILICHUIO, AHAJIM3Y, CHHTE3Y

31 | 3HaATH CHUCTCMHYIO IIEPUOAN3ALNI0 UCTOPHUU HAYKU U TCXHUKHU

32 | 3HaTh COBPEMEHHYIO HayYHYIO KapTUHY MHUpa

33 | 3HaTh OCHOBHBIC MCTOJOJTOTHYCCKUC KOHLCTILINH COBpeMeHHOﬁ HayKH

34 | 3HaTh OCHOBHEIC MCTOIbI HAYYHOI'O IO3HAHUA

OK.2 TOTOBHOCTb /IeHiCTBOBATh B HECTAHJAPTHBIX CUTYALMAX, HECTH COLHAJIbHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 32 IPUHATHIE PelleHUsl

y2 | yMeTh pa3BHBaTh NOJIHOLICHHBIE TAPTHEPCKHIE OTHOILICHHUS MEXKIY WIeHaMH paboyel Tpymisl

OK.3 TOTOBHOCTH K CAMOpPa3BUTHUIO, CAMOpPCAIU3AIUU, UCITOJB30BAHUIO TBOPYECKOI'0O NMMOTCHIIMAJIA

31 3HATh HOBBIC TCOPECTUYCCKUEC MOAXOABI B OITMCAHUN COCTOAHUA U CBOMCTB MaTepualioB, SIBIICHUM 1 IpoECCOB B
HUX

yl | ymMeTs ncronp30BaTh HOBBIE HAYYHBIE MTOIXOBI H METOIBI MATEMATHIECKOTO MOJCIUPOBAHIS IPH PELICHUH
rpo0iieM pa3paboTKU M UCIIOIb30BAHUS MaTEPHAIIOB C 33/IaHHBIMU TEXHOJIOTUYECKHMH U (DYHKIIMOHAIEHBIMH
CBOMCTBaMH, MPOLIECCOB MX IMPOM3BOACTBA, 00pabOTKH M MOANPHUKALIUH

OK.4 CIOCOOHOCTD MOJIb30BATHCHA PYCCKUM U MHOCTPAHHBIM fI3bIKAMHU KaK CPEACTBOM /1€J10BOI'0 06[[[0]-[[1[5[,
YE€TKO U SICHO u3JjiaraTtb npoﬁneMu 1 PCIICHUS, APr'YMEHTHPOBATDL BbIBO/AbI

yl | yMeTh UnTaTh M peepHpOBATh JIUTEPATYPy Ha HHOCTPAHHOM SI3BIKE

OK.5 CIOCOOHOCTH NOATOTABJIMBATDH M NPEACTABJIATH NPe3eHTALMU IVIAHOB U Pe3yJIbTATOB COOCTBEHHOM U
KOMAH/IHO¥ /1esITeJJbHOCTH

31 | 3HaTH CTPYKTYpY U IpaBujia O(l)OpMJ'IeHI/IH OTYCTOB, 0630p0B n l'[y6J'[PIKaIIPII>i I10 pE3yJibTaTaM BbIITOJTHCHHBIX

HCCIIEJOBAHUM
yl | yMeTh MpencTaBIsATh Pe3yIbTaThl BBIMOJIHECHHBIX UCCICIOBAHUI B (JOPME HAYUIHBIX OTUETOB, 0030POB,
myOJIUKanui
y2 | yMeTh cOOMpPATh, aHAIM3UPOBATH M 0000IIaTh HAYYHO-TEXHHYCCKYI0 HH(POPMALIUIO 10 TEMATHKE HCCIICAOBAHMS
OK.6 TOTOBHOCTH (JOPMUPOBATH M OTCTANBATH COOCTBEHHBIE CY:KI€HUsI M HAYYHbIE MO3HIINH, AHAJIU3UPOBATH U

JeJIATh BBIBOJBI M0 CONMAIBHBIM, 3THYECKIM, HAYYHBIM H TEXHUYECKHM MPo0IeMaM, BOSHUKAKIINM B
npogeccHOHAIbHOI 1eSITeIbHOCTH, B TOM YHCJ€, C YI€TOM IKOJOTHYECKUX MOCIeCTBUI

31 3HATh IMOCJICA0BATCIIbHOCTD ITPOBCACHUA U q)OpMaHBHBIe IMPU3HAKHW HAYYHOT'O UCCICIOBAHUA

yl | ymers opmMHpOBaTh M OTCTaNBATh COOCTBEHHBIE CYX/ICHHS M HAYYHBIE ITO3HIIIH

OK.7 TOTOBHOCTb CAMOCTOSITE/IbHO BBINOJIHATH MCCJICA0BAHNS HA COBPEMEHHOM 000py/i0BaHuN 1 npudopax (B
COOTBETCTBHH C IeJIIMH MAarUCTEPCKOii MPOrpaMMBbl) M CTABHTH HOBBIE HCCJIE0BATEIbCKHE 32141

yl | BIameTh HABBIKOM METOJIOJIOTHYCCKOTO OCMBICIICHHUS HAYYHOTO UCCIICOBaHUS (aKTYaIbHOCTh, OOBEKT, MPEIMET,
11e71b, 3aJIa4H U T.J1.);

y2 | yMeTh OCTaBUTh I1eJIb U 337291 UCCIICIOBAHUS

Obwenpogheccuonanvhvie komnemenyuu (OIIK)

OIIK.1 TOTOBHOCTh K KOMMYHHMKAIINU B YCTHOH ¥ MUCbMEHHOM (h)OpMAaX HA PYyCCKOM M MHHOCTPAHHOM S3BIKAX JJI
peleHns 32124 NpogecCHOHATBbHOM 1eATeILHOCTH

31 | 3HaTh TEPMUHOJIOTHUIO MTPO(eCcCHOHANBHON cephl A TEIbHOCTH HA HHOCTPAHHOM SI3bIKE

yl | yMeTs HCoNp30BaTh 3HAHUSA A3BIKA T PO(ECCHOHATFHOTO MEKAYHAPOAHOTO OOIICHHS M B HAYYHO-
HCCIIEIOBATEIbCKON AESATEIPHOCTH

OIIK.2 TOTOBHOCTb PYKOBOJHMTH KOJJICKTHBOM B cdepe cBoeil npogeccuoHaIbHOM 1esiTeJIbHOCTH, TOJIEPAHTHO
BOCNIPMHUMAS COHHATbHBIC, ITHHYECKHE, KOH(ECCHOHAbHBIC H KYJIbTYPHBIC Pa3In4us

31 YMETH OLICHUBATH MHBCCTUIIMOHHYIO IIPUBJICKATCIIBHOCTD MIPOCKTA C YUCTOM CTAaAUU €TI0 p€ain3allii U TUIIA
HHBECTOPA




32

3HATh MPUHIMIIBI, MCTOAbl, MTHCTPYMCHTEI KOMaHZ[OO6paSOBaHI/I$I 1 TCXHOJIOT'HMH pa6OTBI B KOMaHJIC

33

YMETH OpraHn30BbIBATH IPOCKTHYIO pa60Ty, paspa6aTHBaTL 1 KOHTPOJHPOBATH PECYPCO-BPCMCHHBIC TPOCKTHLIC
II0Ka3aTCJIn

yl

3HATh METOJIOJIOTHIO Pa3padOTKU IMPOEKTOB U MIPOTPaMM, B TOM YHCIIE TIOCTPOSHHUS, PEOPTaHU3aIIH,
PECTPYKTYPHU3ALIUN U PEUHKHUHUPUHTA OU3HEC-TIPOIIECCOB

OIIK.3

CNOCOOHOCTh CAMOCTOSITE/ILHO PA3BHBATH 0230BbIe 3HAHUS TEOPeTHYECKHUX M NMPUKJIATHBIX HAYK MPHU
MO/JeJIMPOBAHUM, TEOPETHYECKOM H IKCIePHMEHTAILHOM MCCIeJ0BAHMHN MATEePHAJIOB U MPOLECCOB B
npogecCHOHAIBHOI JeATeIbHOCTH

31

3HATh TEOPETUIECKUE OCHOBBI (PU3MUECKOTO U MATEMATHYECKOTO MOJICTTUPOBAHUSI PA3IMYHBIX TEXHOJTOTHUECKHX
TPOIIECCOB

yl

YMETH BBIGI/IpaTB METOAbI MOJCIIUPOBAHMA, paBpa6aTI)IBaTB (I)I/IBI/IKO-MaTCMaTI/I‘IeCKI/IC MOJACIIN, OLICHUBATh UX
AJICKBATHOCTb U 3BHAYUMOCTD C YUCTOM TpC6OBaHI/II>‘I, NPCABABIACMBIX K H3YIACMOMY IMPOLECCY MIIH 06’b€KTy

OIIK 4

CIOCOOHOCTh NPUMEHATH OCHOBHBIC IMOJIOKCHUS U ME€TOAbI COUUAJIBbHBIX, TYMAaHUTAPHBIX U
IKOHOMHYCCKHX HAYK IPH PCIICHUH HpO(l)eCCI/IOHaJIbeIX 3a1a4 ¢ y4eTomMm MOCJaeACTBHH IS OﬁllleCTBa,
IKOHOMHKH H IKOJOTHH

31

3HAaTbh OCHOBBI HC}I&FOFI/I‘ICCKOﬁ JACATCIBHOCTH U €€ 0COOCHHOCTH

32

3HaTh METO/Ibl, DOPMBI U CPEJICTBA OPraHU3alNH yueOHOro Mpollecca B BhICIICH IIIKOJIe

YMCETb OCYILICCTBJIATH HaHpaBJ'IeHHHﬁ BBI6OP MCTOAOB KOHTPOJIA 3HAHHI

OIIK.5

TOTOBHOCTb NPUMEHATH NPUHIUIIBI PAINMOHAJIBHOI0 HCNTOJIB30BAHHUS MPUPOJIHBIX PECYPCOB M 3alIIUTHI
Opr?KalOHIeﬁ Cpeabl ITPpU PCIICHU N leO(beCCHOHaJIbHLIX 3agavd

31

3HATh B3aUMOJICHCTBHUEC YCJIOBEKA U CPEJIbI €0 OOMTaHUS, TapaMeTPhl KOM(DOPTHOCTH KUIHEACATSILHOCTH
YeNI0BEKa, CBSI3b YCIOBHUI TPyZAa C pe3yJIbTaTaMH MPOU3BOICTBA

yl

YMETH UCIIOJIB30BaTh METOABL BLI60pa pannuoOHAJIBHOT'O croco0a CHMXKEHHSI TEXHOTCHHOTO BOS,HeﬁCTBHﬂ Ha
OKPYKarolyro Cpeay u co3iaHus 6630TXOI[HLIX 1 MAJIOOTXOJHBIX IMPOMU3BOJACTB

y2

YMETh IPUMEHSTh PUHIIUIIBI 00ECTIeUEH s YKOIOTHYECKOi 0€30MaCHOCTHU MPH PELICHHUH 3a/1a4
npodhecCHOHATBHOMN JICATEIbHOCTH

OIIK.6

CIMOCOOHOCTH BBINMOJHATH MApKETHUHIOBbIEC UCCJICAOBAHUA U paBpaﬁaTblBaTL TEXHUKO-3KOHOMHYECCKOC
000CHOBaHHE MHHOBAIIHOHHBIX pemeﬂm‘i B HpO(l)eCCHOHaJ'lLHOﬁ ACATCIbHOCTH

yl

YMETH BBIITOJIHATh MAPKETUHTOBBIC UCCICNOBAHUS 1 paBpa6aTbIBaTL TEXHHUKO-3KOHOMHUYECKOE 000CHOBaHHUE
WHHOBAIITMOHHBIX peH.IeHI/Iﬁ B l'IpO(beCCI/IOHa.]'ILHOI\/’I JCATCIIBHOCTH

OIIK.7

TOTOBHOCTH IIpOBOZ[l/ITb NaTEeHTHBINA MOHCK, HCCJI€A0BATh MAaTEHTOCIHOCOOHOCTh U MOKA3ATE I
TEXHUYECKOI0 YPOBHS pa3p360TOK H UCIIOJIB30BATh NMPOIEAYPhbI 3allIUTHI HHTeJIJIeKTyaJleOﬁ
COOCTBEHHOCTH

31

3HATh BUJIBI U POJIb OCHOBHBIX HCTOYHHKOB PO eCCHOHATBHON HHPOPMALIUU

yl

YMETH NPOBOIUTH MMaTEeHTHBIN ITOUCK, UCCJICIOBATH MMaTeHTOCITOCOOHOCTh U MTOKA3aTEeIM TEXHUYECKOTO YPOBH:A
pa3pa60TOK 1 MCHOJIB30BATh IMTPOLCAYPbI 3aIINUThL HHTeHHCKTyaﬂLHOﬁ COOCTBEHHOCTH

OIIK.8

TOTOBHOCTH MPOBOJAUTH IKCMEPTH3Y NMPOIECCOB, MATEPHAJIOB, METO/I0B HCIIBITAHUI

31

3HaTb OCHOBHBLIC TCOPETUUCCKUE NOAXOAbl B OITMCAHUU COCTOAHUSA U CBOMCTB MaTepualioB, SIBIICHUH U IIpo1EeccoB
B HUX

32

3HATh TPAAUIHUOHHBIE 1 HOBBIEC TEXHOJIOTHUYICCKHUE ITPOLECCHI U OII€paly IPOU3BOACTBA, 06pa6OTKI/I u
nepepa60TKI/I MCTAIMYCCKUX U HEMETAIUIMYCCKUX HCOPTraHMYCCKUX U OPraHNMYCCKUX MaTEPUaIOB

yl

YMETh BI)I6I/IpaTB MCTOAUKY U CPCACTBA IJId pCHICHUA KOHKpGTHOﬁ 3aJa4yu B Hqu)CCCHOHaHBHOﬁ cq)epe
JACATCIIBHOCTHU

y2

YMETb BBIOMpaTh MaTepUalibl U TEXHOJIOTHUECKHE MPOLECCHI TS PEIeHHs 3a/1a4 TPO(heCcCHOHATBHOM
JIeSITEIIBHOCTH

y3

BIIaJI€Th HABBIKAMH HCIIOJIb30BAaHHUSA METOJIOB CTPYKTYPHOT'O aHAIM3a U OTpeaeNneHUs PU3NIeCKuX U (HU3HKO-
MEXaHUYECKHX CBOWCTB MaTEPUAJIOB, TEXHUKH ITPOBEICHHUS SKCIIEPUMEHTOB U CTATUCTUYECKOI 00paboTKH
9KCIIEPUMEHTAIBHBIX TAHHBIX

y4

YMETh MIPOBOAUTH CprKTypHLIﬁ aHAJIN3 MAaTCpHAJIOB € IOMOIIBIO PEHTICHOBCKOT'O, 3JICKTPOHHO-
MUKPOCKOMNNYCCKOT'0, CIICKTPAJIbHOT'0, MUKPOPCHTTCHO-CIICKTPAJIbHOT'O U IP. MECTOJI0B

OIIK.9

CIOCOOHOCTD K CaAMOCTOATEJIbHOMY OCBOCHHMIO HOBBIX METOA0B UCCJIE€A0BAHUA U U3MECHCHUIO HAYYHOIO,
HAYYHO-TICAATOTNIECCKOIro U Npou3BOACTBCHHOI0 ﬂpO(l)I(lJ'lﬂ cBoeii HpO(l)eCCHOHaJILHOﬁ ACATCIbHOCTH

31

3HATh OCHOBHBIC MIOJIOKEHUS, PETIIAMEHTHPYIOTHE chepy HaydIHO-MCCISI0BATENbCKON U IPOCKTHOM
JICSITeTPHOCTH

yl

YMETh paSpa6aTHBaTb 3aJaHC Ha BbIIIOJHCHUC HAYTHO-UCCICAOBATCIbCKNUX U IMTPOCKTHBIX pa60T

Ipogeccuonanvrnvie komnemenyuu (IIK) @I'OC, omnocswuecsi K 0CHOBHOMY 8UOY OesiMelbHOCIU

IIK.1

TOTOBHOCTH K MCII0JIb30BAHHMIO COBPeMEHHBIX HH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHI,
r10021bHBIX HH(POPMALMOHHBIX PECYPCOB B HAYYHO-HCC/IeJ0BATE/IbCKON U PACYeTHO-AHAJIMTHYECKOH
JesITeJIbHOCTH B 00J1aCTH MaTepHaJIoBeleHUs M TEXHOJIOTHH MaTepHaIoB

32

3HATb KOMIBIOTCPHBIC TPUJIOKCHUSA I HpO(l)CCCI/IOHaJ'IBHOI‘/'I C(l)epbl JCATCIIBHOCTH

yl

YMCETb OCYIICCTBJIATDH IMOMCK I/IH(l)OpMaIII/II/I B JIOKAJILHEIX M ITI00aIbHBIX CETIX

y2

YMETH MCIIOJIB30BATh CIICHMAIM3UPOBAHHBIC IPOrpaMMHBIC CPEACTBA ITPU PCHICHUU HpO(i)eCCI/IOHaJ'[I)HI)IX 3ajgayd

IIK.2

CIOCOOHOCTH UCMOJIBL30BATH METOAbl MOJIETMPOBAHNS U ONTUMM3AIUH, CTAHIAPTU3AUMHN U CePTUPUKATUT
JIJISl OLIEHKHU ¥ MPOTHO3MPOBAHNS CBOIiCTB MaTepHaJIoB M 3P (eKTHBHOCTH TEXHOJIOTHYECKHX MPOIECCOB




31

SHATh MMPUHIMUIIBI 1 METOAbI MOACITIUPOBAHUSA CTPYKTYPhI MATCPHUAJIOB M NPOTCKAOIIUX B HUX ITPOLECCCOB

32 | yMeTh ONITUMHU3UPOBATh TEXHOJOTHUECKHE MIPOIECCHI JUIs CO3/JaHMs HOBBIX MaTepHUajoB

33 | 3HaTh NPUHLMIIBI CTAHAAPTU3AUMHU U CEPTU(HKALIMHE MaTEpPUAIOB

yl | ymMeTs MOnEnTpOBaTh U MPOBOANTH SKCIIEPUMEHTANIBHBIE UCCIIEOBAHNAX HOBBIX 3(()EKTUBHBIX MaTEpHAIOB U
TEXHOJIOTMUECKHX MIPOLIECCOB, a TAKXKe 00pabdaThIBaTh SIKCIIEPUMEHTAIbHbIEC JaHHbBIEC U OLIEHUBATH OIPEITHOCTh
AQHAIMTHYECKHUX PACUETOB.

y2 | ymeTs pa3pabaThIBaTh TEXHOJIOTHUECKHIE PEKOMEHIAMH 110 00paboTKe MaTepHaIoB

IIK.3 CIMOCOOHOCTH MOHMMATH (U3MYecKHe M XUMHYeCKHe Mpolecchl, NPOoTeKallue B MaTepuaJax Npu UX
NOJy4eHHH, 00padoTke 1 MOAU(PUKANNN; UCTIOJIB30BATH B HCCIEJOBAHUAX U pacdeTax 3HAHUS 0 MeTOAaX
HCC/IeI0BAHHUS, AHAJIN3A, AMATHOCTUKH U MOJeJIMPOBAHNUS CBOICTB BelllecTB (MaTepHaioB), NIPOBOIMTH
KOMILIEKCHbIE HCCIeJOBAHUS, MPUMEHsIsl CTAHIAPTHbIE M CePTH(UKALMOHHbIE HCIBITAHUSA

31 | 3HaTP METOIBI IIPOBENECHUS CTPYKTYPHOTO aHaIN3a (PEHTI€HOBCKOT'0, HJIEKTPOHHO-MUKPOCKOIINYECKOTO,
CIIEKTPAIBHOT0, MUKPOPEHTI€HO-CIIEKTPAIIbHOTO U JP.)

32 | 3HaTh COBPEMEHHBIE TPOOIEMBI TEOPETUUECKOT'O U IIPUKIIATHOIO MaTePHUAIOBEACHUS U TEXHOJIOTUH MaTEPUAIOB
IIPUMEHUTENBHO K PA3IMYHBIM 00JIaCTsIM TEXHUKU U TEXHOJIOTHH, B TOM YHCIIE C y4eTOM TpeOOBaHUN
PETHOHAIBHBIX MIPEANPUATHH

33 | 3HATh 3aKOHOMEPHOCTH (POPMUPOBAHKSI CTPYKTYPHI M BJIMSHUS CIIOC00a 00pabOTKH Ha IKCILTyaTaI[HOHHBIC
XapaKTEPUCTUKH MAaTEPHAIIOB

yl | ymeTs BbIOMpaTh MaTepraibl JUIs 3alaHHBIX YCIOBUH AKCIUTyaTallly ¢ y4ETOM TPEOOBaHNH TEXHOIOTUIHOCTH,
SKOHOMHYHOCTH, HaIeXKHOCTH U JIOJITOBEUHOCTH M3JENUI

y2 | yMeTh XapaKkTepru3oBaTh CTPYKTypY M CBOWCTBa MaTepHasoB, 1oy hadpuKaToB U eTajel, OLleHUBaTh U
IMPOTHO3UPOBATH UX JOJIOBEYHOCTH

y3 BJIAACTHh HABBIKAMH pa3pa60T1<1/1 1 MCIIOJIb30BAHUA HOBBIX TEXHOJOTHYCCKUX ITPOLECCOB U o6opy)103aH1/I;1 B
MIPOM3BOICTBE U MOIM(HKAIIMN HEOPTaHUIECKUX M OPraHWIECKUX MAaTEPHaIoB, B TOM YHCIIE THOPHUIHBIX,
KOMITO3MIIMOHHBIX ¥ HAHOMAaTEPHaAJIOB

y4 | yMeTbh IpUMEHSATh OCHOBHBIE METO/IbI (PU3MUECKOT0 UCCIIEOBAHNS SIBJICHUI U CBOMCTB 0OBEKTOB MaTepUaILHOTO
MHUpa

y5 YMETH KOMIIJIEKCHO OLI€CHUBATH U IPOTHO3UPOBATH TCHACHIINN U MTOCJICACTBUA PA3BUTUA MAaTCPUATIOBEACHUA U
TEXHOJIOTUI MaTepUaJIOB

y6 | yMeTh onpenensaTs Gu3HIecKrne, XUMHIECKIE, MEXaHNIEeCKHE CBOHCTBA MATEPHAIOB IIPH PA3INYHBIX BUAAX
HCIBITAHUN

IIK .4 CIMOCOOHOCTh MCIO0JIb30BATh HA MPAKTHKE COBPEeMEHHbIE IPeICTABICHNS, 0 BIMSIHAN MHKPO- H HAHO-
CTPYKTYPBI HA CBOICTBa MATEPHAJIOB, X B3aMMO/CHCTBHH C OKPY KaIOIIeil cpeoii, moasamu,
JHEPreTHYeCKMMHU YaCTHLAMHU U H3J1y4YeHHeM

31 3HATh THUIBI U KJIACChl COBPEMCHHBIX U MEPCIECKTUBHBIX HEOPIraHUYCCKUX I/I/I/IJ'II/I OpPraHn4YeCKuX MaT€puajoB U
TEXHOJOTHYECKHUX MPOIECCOB UX MONTYICHHsI, 00paOOTKH U MOTU(DUKAINN

yl | yMeTh OlleHMBATh M MPOTHO3MPOBATH TEXHOJIOTHIECKHE U SKCILTYyaTaIMOHHbBIE CBOICTBA MAaTEPHAJIOB

y2 | yMeTh cBs3bIBaTh (PU3UUECKHE M XUMHUECKHE CBOMCTBA MaTepUalIOB U SBJIECHUS, IIPOTEKAIOLINE B HUX, C
TEXHOJIOTMUECKHMH ITPOLIECCaMH ITPOU3BOCTBA, 00OPabOTKH 1 IepepaboTKH MaTepruaioB U UX
SKCIUTYaTaIMOHHON HaIS)KHOCTBIO M IOJITOBEUYHOCTHIO

IIK.5 CIMOCOOHOCTh CAMOCTOSATEIbHO OCYIECTBJATH COOP JAHHBIX, H3y4YaTh, AaHAIM3UPOBATH U 000011aTH
HAYYHO-TeXHHYECKYI0 HH(popManHIo 1o TeMaTUKe HCCIeIOBaHNUs, pa3padaThIiBaTh M HCNOJIb30BATh
TeXHHYECKYI0 JOKYMEHTAlHI0 B NPO(ecCHOHAJIbHOI 1esITeTbHOCTH

3] | 3HATH aCHEKThI CUCTEMHOCTH HAayUHBIX UCCIIEAOBAaHUN

yl | yMeTh NpUMEHATh CTATUCTUUECKUI MOAXO K HCCIEAOBAHHUIO MIPOLECCOB M PELICHHUIO 3a7a4

y2 | yMeTh IPHUMEHATh OCHOBHBIE METO/IBI, CIIOCOOBI M CPEJCTBA MOYUYCHHUS, XpaHEHHS U ITepepaboTK HHpopMauu
C IOMOLIbK0 KOMITLIOTCPOB M KOMIIBIOTECPHBIX CPEACTB

K.6 TOTOBHOCTb MCII0JIb30BATh 3HAHMS OCHOBHBIX MOJIOKEHH I MATEHTHOI0 3aKOHOATEJIbCTBA U ABTOPCKOI0
npasa P®, HopMaTHBHBIE JOKYMEHTBI 110 BONPOCAM HHTELIeKTYaIbHOI COOCTBEHHOCTH NPH NMOAr0TOBKe
JOKYMEHTOB K NATEHTOBAHMIO H 0()OPMJICHHIO HOY-Xay

31 | 3HaTH OCHOBHBIE MOJIOKEHMSI MATEHTHOTO 3aKOHOAATENILCTBA U aBTOPCKOro npaBa P®, HopMaTUBHBIE JOKYMEHTEI
110 BOIIpocamM HHTeHHeKTyaHLHOﬁ CO6CTBCHHOCTI/I IIpy MOATOTOBKE NTOKYMEHTOB K NATCHTOBAHUIO U Od)OpMJ'[eHI/IIO
HOYy-Xay

yl | yMeTs MIpOBOANTH MATEHTHBIC HCCIICTOBAHMS

Otanbl GOPMHUPOBAHUS KOMIIETCHUIUH BBIITYCKHUKA PUBECHBI B Tabmuie 2.5.2.




Tanel (l)OpMI/IPOBaHHﬂ KOMIIeTeHInii BBIITYCKHUKA

Tabmuua 2.5.2

OK.5

Matepuanos; Teopus u
TEXHOJIOTHsl YIPOUHEHUS

MarepHanos; YueOHas

TEXHOJIOTHU COBPEMEHHBIX
MaTepualioB; MeTtonast
CTPYKTYPHOT'O aHaJIu3a

TEXHOJIOTHH B HAYKE H
npon3BoaCcTBe; OCHOBBI
KOHCTPYHUPOBAHUS H3Ile}'[ﬂﬁ
u3 kepaMuku; OCHOBBI

MPaKTHKA: HAy9IHO-
HccleoBaTenbeKas paboTa;
IIpousBoacTBEeHHAs

Kon
Cemectp 1 Cemectp 2 Cemectp 3 Cemecrp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIICTCHIINN
OK.1 MeTonoorus HayYHBIX
.
HCCIIeIOBaHUM
0K.2 ‘YrpaBiieHne HHHOBALUSAMHU VnpapjieHne HHHOBAIUAMH
JlnbpaKkHOHHBIE METOIBI
uccienoBanus; OCHOBBI
MeTOBI CTPYKTYPHOTO
MeTonoIOTHsl Hay YHBIX METaJIO(pU3NIECKOro
OK.3 AHAIH3A MATCPHAIIOB; IKcnepuMenTa; dusndeckue
HCCNICAOBAHMHI DIIeKTpOHHAsE MUKPOCKOITHS p > .
U MEXaHHYECKHUE CBOICTBA
MaTepHaIoB
VHOCTpaHHBIi SI3BIK; . JIupaKIHOHHbIE METOMbI
OK.4 T WHOCTpaHHBIiT SI3BIK; -
€opusi U TEXHOIOIUsl
* P DIIeKTpOHHAsE MUKPOCKOITHS .
WHOCTpaHHBIIT SI3BIK
YIPOYHEHHS MATEPHATIOB
JlnpaKkHOHHBIE METOBI
HCCIICIOBAHIS,
Marepuanosenenue u BBICOKO3HEpreTHYecK e ;
KommnbrotepHbie 1
TEXHOJIOTHU COBPEMEHHBIX MeTO/Ibl 06paboTKH;
MHOOPMAIIOHHbIE
MarepuanoBeaeHue u Ipou3BOACTBEHHAS

OK.7

Mertoomnorus Hay4HBIX

HCCIIeJOBAaHUI

MaTepHaoB; (IpeAMIIIOMHAs ) TIPAaKTHKA:
IIpaKTHUKa: IIPaKTHUKa 110 MeTaJ’IJ’IO(bM'}M'—IeCKOFO
HpOl/BBOﬂCTBeHHaﬂ T m— OCHOBLI Hay4HO-HUCCJIEI0BATE/IbCKast
TOJTCHHIO NICPBUYIHBIX | ipakTHKa: TEXHOIOTHYECKast P L pabora
MDaKTHKa: DIeKTDOHHAs TEXHUYCCKOHU KEPAMHKH;
npodeccuoHanbHbIX p 5 p "
.~ MHKPOCKOIIHA "
YMEHHHU ¥ HABBIKOB MEXaHHM4YECKHE CBOUMCTBA
MaTEepHaAJIOB
MeTOHOJ’IOFHﬂ Hay4YHBIX
uccle0oBaHuil; YueOHas Merozst cTpyKTypHOTO
aHaJn3a MaTepuajoB; dusnueckue u
TIpaKTHUKa: IIPaKTHUKa 1o .
OK.6 TIpousBoscTBeHHAs MeXaHHYECKUE CBOHCTBA
TIOJTYHCHHIO NIEPBUIHBIX | ipakTiKa: TEXHOJIOTHYECKast MaTepHaoB
npoheCCHOHATBHBIX TIpaKTHKa
yMCHl/lI‘/'I MW HABBIKOB
IIpou3BoACTBEHHAs

TIpaKTHUKa: HAYYHO-
HCCIICO0BATCIbCKas pa60'ra

OIIK.1

WHoCTpaHHBIH A3BIK

MHocTpaHHBIH A3BIK;
DJIeKTPOHHAs! MUKPOCKOTIHSI

WHocTpaHHBIH A3bIK

OIIK.2

praEHCHI/IC HWHHOBAIlUAMHA

lepaBnerme HWHHOBaIUAMHU

OIIK.3

MaTepHanoseneHue n
TEXHOJIOTHHA COBPEMEHHBIX

MaTepHaIoB

Ma’repnanose}leﬂne u
TEXHOJIOTMU COBPEMEHHBIX
MaTepHuaioB

IIpoexTupoBaH1e HOBBIX
KEepaMUYEeCKUX MaTepHalloB
W U3JeNUi U3 HUX

HpOI/BBOHCTBCHHaﬂ

(IIpeAANIIIOMHAs) IPAKTHKA:

Hay4HO-HCCIIeA0BATEIbCKAS
pabora

OIIK 4

MeTOHOJ’IOFHﬂ Hay4YHBIX




HCCIIeI0BaHuil; YueOHas

MPAKTUKA: IPAKTUKA 110

TIOJTYHCHHIO TIEPBUIHBIX
npod)ecCHOHATBHBIX

yMCHHP’I W HaBbIKOB

MarepuanoseaieHue u

MaTepnaHOBeueHHe u
TEXHOJIOTUU COBPEMEHHBIX

HpOHSBOHCTBeHHaﬂ

Ol—[K 5 MaTepualioB; (HpeHHI/IHHOMHaﬂ) TIpaKTHUKa:
TEXH TUH BPEMCHHBIX
¢ CXHOJIO! COBpEMC] HpOl/l?;BOZ[CTBGHHaﬂ Hay4YHO-HCCJICIOBATCIIbCKAS
MaTepHuaoB INPaKTHUKA: TEXHOJIOIrn4ecKas paGOTa
TIPAaKTHKA
OIIK.6 Vipapienne MHHOBaLWsAMH | YTIPaBICHHE MHHOBALMAMI
MarepuanoBeneHue u
TIpousBoacTBeHHAs
TEXHOJIOTUHA COBPEMEHHBIX MaTepHaﬂoBeﬂeHue u p A
TCEXHOJIOTHHA COBPEMECHHBIX KomrmbsroTepHbie 1 TpaKTHka: HayqHO-
Marepuaiios; YyebHas P P HccIeIoBaTeNbeKast paboTa;
OIIK.7 MaTepHaioB; HHPOPMAIHOHHBIE IpomssoncTaentas
* TpAKTHkA: NPaKTHKa M0 HpOl/ISBOHCTBeHHaﬂ TEXHOJIOTUH B HAYKE U P
(HMpeHIIOMHAsT) IPAKTHKA:
TIOJTYHCHHIO TIEPBUIHBIX TIPpaKTHUKa: TEXHOJIOTUYECCKAs TIPOU3BOJACTBE
Hay4HO-HCCIIeI0BATEIIbCKAS
npoheccHOHATBHBIX TpaKThKa pabora
yMeHI/II‘/'I M HAaBBIKOB
Jli(paKiHOHHbIC METO/bI
Kpucramiorpadus; HCCIIeI0BAHMUST;
P pagus; BeicokosHepreTHyeckue KepaMuieckie Mat ,nam,r
MarepuanoBeneHue u MeTo/Ibl 00paboTKH; cp ceckue P ’
Kpucramio a(bmr OCHOBLI KOHCTPYHPOBaHUSA
TEXHOJIOTHH COBPEMEHHBIX P P > u3zIeNuii U3 KEPaMHUKH; [pousBo/cTBeHHAs

OIIK.8

Marepuaios; Teopus u
TEXHOJIOTHSA YIIPOUYHECHHUS

Marepuaios; VueOHas

MartepuanopejeHue 1
TEXHOJIOTUU COBPEMEHHBIX
MaTepuano; Metozst
CTPYKTYPHOTO aHAJIM3a

OcHOBBI
MeTaoPU3HIECKOTO
OKCIIEpUMEHTA; OCHOBBI
TEeXHHUYECKOH KePaMHKH;

NPaKTHKA: HAy4HO-
uccreoBaTenbCKas paboTa;
npOI/ISBOHCTBCHHaH
(IpeAANIIIOMHAsT) IPAKTHKA:

MATCPHAIIOR,; IpoeKkTUpOBAaHUE HOBBIX | HAYYHO-HCCICAOBATEIIBCKAS
MPaKTUKA: PAKTHKA MO IIpon3BoAcTBeH as p p y
KepaMHYECKUX MaTepHaIOB pabota
MOJTy4EHHIO MIEPBUYHBIX | IPAKTHKA: TEXHOIOTHYECKas -
9 1 M3/1eIHi U3 HHUX;
TPOteCCHORATBHBIX MPAKTHKA; DIEKTPOHHAS DysHCCKHe 1
MHKPOCKOIIHS N
YMEHHI ¥ HABBIKOB MEXaHHYECKHEe CBOHCTBA
MaTepHalioB
MeTo10710r 1S Hay4HBIX
uccienoBanuii; Yuebnas
) > IIpousBoxacTBeHHas

TIpaKTHKaA: IIPaKTHKa I10

npOeKTHpOBaH"C HOBBIX

(IpeAANIIIOMHAsT) TPAKTHKA:

OIIK.9 HCPAMMHCCKHX MATCPUALIOB |\ ouipio HCCIIE/I0BATENbCKAs
TOJIYYCHHUIO TIEPBUYHBIX U U3JeNHil U3 HUX Y
pabora
poeCCHOHATBHBIX
yMCHl/lf;I ¥ HAaBBIKOB
nK.1 MartepuanoBesenie 1 BeicokosHepreTuyeckue JludpakioHHbIe METO b IpousBoncTBeHHas

TEXHOJIOTHHA COBPEMECHHBIX
MaTepHanos; YueOHas
TIpaKTHUKa: IIPpaKTHUKa 1o
TIOJTYYECHUIO TIEPBUYHBIX

npoheCCHOHATBHBIX

yMeHl/lﬁ 1 HaBBIKOB

METOJIBI 06pabOTKH;
MartepuanopeaeHue 1
TEXHOJIOTHU COBPEMEHHBIX
MaTepuanoB; MeToasl
CTPYKTYPHOI'O aHaJIM3a
MaTepHaIoB;
IIpousBoncTBeHHAs
MPAKTUKA: TEXHOJIOTHYECKast
MPaKTHKA; DJIEKTPOHHAS
MHKDPOCKOIIHS

UCCIIEIOBAHNS;
KOM]’IB}OTCpHHC u
nHMOPMALMOHHBIE

TEXHOJIOTUH B HAYKE U
npou3BocTBe; OCHOBBI

KOHCTPYHPOBAHHs U3/eIINiH

u3 kepamMuku; OCHOBBI

MeTamopU3HIECKOro
sKkcrepumMenTa; OCHOBBI
TEXHUYECKON KepPaMHUKH;

TIpaKTHKA: HAy9IHO-
uccreoBaTenbCKas paboTa;
IIpousBoxacTBeHHas
(IpeiANIIIOMHAsT) TPAKTHKA:
Hay4HO-HCCIe/I0BaTeNIbCKast
pabora

14




TIpoeKTHPOBAHHE HOBBIX
KepaMHYeCKHX MaTepuason
W M3JeIHi M3 HHX;
IIpomnsBoacTBeHHAs
MPaKTHKA: MPaKTUKa MO
MOJTYYEHHIO
npod)ecCHOHAIBHBIX yMEHHIt
1 OTIBITa IPO(ECCHOHATBHON
JISTETEHOCTH

JInpaKIMOHHBIE METOIBI
uccnenoBanus; OCHOBBI
KOHCTPYHMPOBAHUS U3IETHI

U3 KEPpAMUKH;
IIpousBoxacTBeHHAS

MarepuanosenieHue u
IIpou3BoACTBEHHAs
HPAKTHKA: HAy4YHO-
HUCCIea0BaTeCIbCKas pa60Ta;

TEXHOJIOTHH COBPEMEHHBIX
BsicoKOdHEpreTHYECK e
MeTObl 00paboTKH;

Marepuanos; Teopus u
MartepuanopejeHue 1

TEXHOJIOTHSI YIIPOUHCHUS
K.2 Vaeh TEXHOJIOTHH COBPEMEHHBIX MPAKTHKA: IPaKTUKa [0 pomseoxcTaeHHas
* MATCpHalIoB, YHeoHaa MaTepHaoB; TIOJTYYCHHIO P
X .. | (mpeuruioMHast) npakTuka:
NPAKTHKA: NPAKTUKA 110 IpousBoaCTBEHHAS, npo)ecCHOHANBHBIX YMEHHI
. .. | HayuHo-uccnenoBarenbckas
Ty eHMIo mepBiuHpx | TPAKTHKA: TEXHOIOIHHECKas | U OMIbITa npodeccuoHanbHOI pabora
MPaKTHKA nesitenbHOCTH; DU3HUecKue
NPOPeCCHOHAIBHBIX U MEXaHHYECKHE CBOHCTBA
YMEHHiT 1 HaBBIKOB MaTepHaJIoB
JludpakioHHbIe METO b
UCCIIC/IOBAHNS;
Kepamunueckue MaTepuab;
OCHOBBI KOHCTPYHPOBAHHUSI
Kpucramnorpadus; . pyp
BbICOKOIHEpreTHIeCKHe U3IeNni U3 KePaMUKH;
Marepuanosesienue u MeTo/Ibl 00paboTKH; OCHOBBI
Kpucramnorpadus; METaIo(pU3NIECKOro
P pagus; b IpousBoicTBeHHas

skcriepuMenTa; OCHOBBI
. NPaKTHKA: HAYy4YHO-
TEXHUYCCKOU KEPAMUKH;
uccre0BaTeNnbCcKas paboTa;
[IpoexTupoBaHue HOBBIX
npOHSBOI{CTBCHHaﬂ
KEPaMUYECKHUX MaTEePHUaoB
. (IIpeAnIIIOMHAs) IPAKTHKA:
W U3JICTIMH U3 HUX;
Hay4HO-HUCCJIEI0BATEIbCKasA

TEXHOJIOTUUA COBPEMEHHBIX
MaTepHaﬂOBCHCHI/IG u

Mmarepuainos; Teopus u
TEXHOJIOTUU COBPEMEHHBIX
MaTtepuano; Merozbl

TEXHOJIOTHS! YIPOUHEHHs
CTPYKTYPHOI'O aHAJIM3a

IK.3
MaTepuaios; YaeOHas

MaTepHaNoB;
TPaKTHKa: MPAKTHKa 110 TIpou3sBocTBEHHAS TIpon3BO/ICTBEHHAST pabora
TIOJTy4Y€HHUIO IEPBUYTHBIX TNPAKTUKA: TEXHOJIOTrUYECKas TIpaKTUKa: IIPaKTUKa M0
TOJTyYEeHHIO

MPAKTHKA; DIEKTPOHHAS

poeCCHOHATBHBIX
B MHKPOCKOITHSI npod)ecCHOHATBLHBIX yMEHHIT

YMCHHH I HABHIKOB 1 OMbITa MPOPECCHOHANBHOM

nestensHOCTH; Du3HyecKkue

U MEXaHWYECKHE CBOHCTBA

Marepuaon
IIK.4 Kpucraiorpadus; Kpucrannorpapus; JnbpaKkimoHHbIE METOBI IpoussoacTeennas
MarepuasnoBeJicHue 1 HCCIIC/IOBAHMST; HPAKTHKA: HAY4HO-
Marepuanoenenite u TEXHOJIOTHH coBpeMeHHbIX | Kepamuueckne matepuaisl; | uccienoarenbekas paboTa;

TIpou3BoACTBEHHAs

MaTepHuaaoB; MCTO}ILI OCHOBBI KOHCTpYHPOBaHUSA

TEXHOJIOTHHA COBPEMECHHBIX

Matepuanos; Teopus u

M3JIeUi U3 KEPaMUKH;

CTPYKTYPHOTO aHaJIn3a

(IpeMIIIOMHas) TIPaKTHKA:
Hay4YHO-HCCIIE0BATEIbCKAs

MaTepHaIos;

TEXHOIOTH yIPOUHCHMA TpousBosicTBEHHAS METAIODH3NIECKOTO pabora
MaTepHuaioB; yqe6Haﬂ TIpaKTHKA: TEXHOJIOTNIECKas OKCIICPUMCHTA; OCHOBBI
TIpaKTHKa TEXHHYCCKON KEpaMHUKH;

HpOCKTI/IpOBaHl/lC HOBBIX
KE€paMHU4€CKUX MaTEpUaIoB
W M3JIeNTUI U3 HUX;

MPAKTHKA: IPAKTUKA 1O

TIOJIy4Y€HHIO IEPBUYHBIX

npodeccHoHaIBHBIX
YMEHHUH 1 HABBIKOB TponssozcTBenHas
MpaKTHUKa: IIPaKTHUKa 110
TOJTYYCHUIO
npodecCHOHANBHBIX YMEHHI
1 ombITa NPOhECCHOHAIBHOM
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JCATCIBHOCTH, dusznueckue
U MEXaHHYeCKHe CBOMCTBa
MaTepHraloB
Mertoonorus Hay4HbIX
uccnenoBanuit; Teopust u IpousBoacTBeHHas TTpom3BoCTBeHHas
TIpaKTUKa: IIPaKTUKa Mo
TEXHOJIOTHS yIIPOUHEHHUS MCTO[[LI CTPYKTYPHOTO HoMyYeHHI0 TIpaKTHUKa: HAY9HO-
. aHalIu3a MaTepualoB; ., | ACCIICO0BATCIILCKAsA pa60'ra;
MaTepuanos; YueOHas HpohecCHOHANBHBIX yMEHHIT
IIK.5 TIpousBojcTBEHHAs S —— IpousBoaCTBEHHAS
TIPAKTHKA: NPAKTHKA 110 | ipakTHKA: TEXHOJIOTHIECKast p (penMIIIOMHAs ) TIPAKTHKA:
TIpakTUKa ACATEILHOCTH, Pusucciie HAY4YHO-UCCIICI0BaTCIbCKass
TIOITYHCHHIO NEPBHIHBIX P U MEXaHMYeCKHe CBOMCTBA Y
pabora
npodecCHOHATBHBIX MaTepHaloB
YMEHHIl ¥ HABBIKOB
MaTepI/IaHOBCI[CHl/IC u
TEXHOJIOTUHA COBPEMEHHBIX
IpounsBoncTeeHHas
marepuanos; Teopus u MarepuanosejeHue u IIpousBoxcTBeHHAs p
TEXHOJIOTHSI YIIPOUHEHHS TEXHOJIOTHH COBPEMEHHBIX
IIK.6

Marepuaion; YueOHas
TIpaKTHUKa: IIPaKTHUKa 1o
TIOJTYyHC€HHIO TIEPBUIHBIX

npoheCCHOHATBHBIX

yMCHPlﬁ W HaBbIKOB

IIpousBoncTBeHHAs
TNPAKTHUKA: TEXHOJIOIrn4YeCKas

TOJTYYEHHIO

JCATCIIBHOCTH

TIpaKTHKaA: TIPaKTHKa MO

npohecCHOHANBHBIX YMEHHH

o | (IpE€AAUTIOMHAA ) IIpaKTUKa:
U ombITa NpodeccHoHanbHOM (mp ) p

TIpaKTHKA: HAy1HO-
Hcce0BaTenbecKas paboTa;
[pousBoncTBeHHas

HayYHO-HCCIIEI0BATEIBCKAS
pabota
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3. Coaep:xanue o0pa3oBaTe/IbHONM NPOrPaMMBbI
3.1 CTpykTypa 06pa3oBaTe/ibHOI NPOrPaMMbI
CrpykTypa 00pa3oBaTeIbHON TTPOTrpaMMBbI TipuBeaeHa B Tabmuie 3.1.1, BKIoUaeT 00s3aTebHYIO

qacTh (0a30BYI0) M 4acTh, POPMUPYEMYIO YUACTHUKAMHU 00pa30BaTEIbHBIX OTHOIIECHHUH (BapUATHBHYIO).

Tabmuua 3.1.1

CtpykTypa 00pa3oBaTeIbHON MIPOTPaMMBbI O0BeM nporpaMmel, 3.€.

baok 1 | Iucuunianubl (MOAYJ1H) 69

bazoBas yacth 23

BapuaruBnas yactb 46
baok 2 | IIpakTnkH 42

ba3oBas gyacth 0

BapuaTuBHas yacth 42
baok 3 |T'ocynapcTBeHHasi UTOrOBasi ATTeCTALMS 9

bazoBas gactn 9
O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl 120

3.2 XapakTepuCcTUKA COAEPKAHUA AUCHUIINH

Conepxanue JTUCHMIUIMH  (MOJyJed), MNpakTHK, MNPEIyCMOTPEHHBIX YYEOHBIM  IUIAHOM,
ompezensercs  TpeOOBaHMSIMM K  pe3yjibTaTaM  OCBOEHHUS ~ 00pa30oBaTeNIbHON  IpPOrpaMMbI
(xommneteHuusiMu). COOTBETCTBHE MEXAY XapaKTEPUCTUKAMU JTAalloB OCBOCHHS KOMIIETEHLIUH
(3HAHUSAMHM, YMEHUSIMHU M OIBITOM JEATEIbHOCTH BBITYCKHUKA) W 3JEMEHTaMU 00pa30BaTeIbHOU
nporpaMMsl (y4eOHbIMU AUCHUILTUHAMU (MOIYJISIMU) U IPAKTUKaMU) MpHuBeieHo B [Ipunoxxenun.

33 IIpumensieMbie 00pa3oBaTeIbHbIC TEXHOJTOTHHI

st hopmMupoBaHus MPEayCMOTPEHHBIX OCHOBHOM 00pa30BaTEIbHON MPOrpaMMO KOMIIETSHITUH,
peanu3yroTCs JEKIIUOHHBIC, IIPAKTUYECKUE 3aHATHS.

[Ipu opranuzauuum o00pa30BaTENLHOTO Ipolecca IMPUMEHSIOTCS aKTUBHbIE, B TOM 4MHCIE,
UHTEPAKTUBHBIE (DOPMBI IPOBEACHUS 3aHATUH.

Y4eOHBIM IUTAHOM MpPEAYCMOTpPEHa CaMOCTOSTENbHAas padoTa CTYJIEHTOB, KOTOpas obecriedeHa
HEOOXOIMMBIMU METOJIMYECKUMHU MaTepuaiamu, pasMemeHHsiMu B OBbC u  uH(OpManmoHHO-
o0pa3oBaTenbpHOM cpejie By3a.

3.4 Opranusanus NPaKkTUK
JUis  JOCTIKEHMsI IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTeNbHON IpPOrpaMMel
IpeayCMaTPUBAIOTCA CIIEIYIOIUE IPAKTUKH:

- VYuyeOHas mpakTUKa: MPAKTUKA 110 MMOJYyYCHHUIO MEPBUYHBIX NPOPECCUOHATBHBIX YMEHUH U
HaBbIKOB,

- IIpousBoacTBEHHAs MIPAKTHKA: TEXHOJIOTUYECKAS IIPAKTHKA,

- IlpousBojacTBEHHAs MpaKTHKa: MPAaKTHKa MO MOJYYEHUIO0 NPO(EeCCHOHATbHBIX YMEHUN U
OIbITa MPO(PECCUOHANBHOMN NeSATETLHOCTH,

- IIpousBoxacTBeHHas MPaKTUKA: HAYYHO-KCCIIEI0BATENbCKas paldoTa,

- IIpousBoxacTBeHHas (MpeAIUITIOMHAs ) IPAKTUKA: HAyYHO-UCCIe0BaTelbckas padora.



YuyeOHasi NpPaKTHKA: MPAKTHKA 0 NMOJY4YEeHHIO NEPBHYHBIX NMPO(ecCHOHAIBLHBIX YMEHUH H
HABBIKOB IIPOBOJUTCS B MPOU3BOJCTBEHHBIX UM HAYYHO-UCCIIEIOBATEIbCKUX IEHTpaX M JPYTUX
nonpaszaeneHusx HI'TY u cTpykTypHBIX ozpa3feeHusIX HayqHO-UCCIEA0BATENbCKUX LIEHTPOB.

Ilenp mpakTUKW: MOJATOTOBKAa MAarucTpoOB K IMpernojaBaTeNbCKol naedrenbHocTH. [IpakTuka
SIBJISIETCSL PAcIIpEAEIEHHOM.

Crioco6 npoBeeHUs MPaKTUK — CTallHOHApHAas U (WJIM) BbIE3AHAS.

IIpou3BoACTBeHHAs] NPAKTHKA: TEeXHOJOTHYecKas MPaKTHKa I[POBOAUTCS Ha Kadeape
MaTepuanoBeIeHUs] B MAalIMHOCTPOEHUH, MO0 Ha MPOMBINIICHHBIX MPEINPUITUIX, a TaKXKe Hay4dHO-
uccnenoBarenbckux nHCTUTYTaXx CO PAH r. HoBocuOupcka u HoBocubupckoii obiactu.

Llenp mpakTUKK: 3aKperyieHne U YIiIyOJieHue TeOpEeTHUYEeCKUX 3HAHWM, MOYyYeHHbBIX CTYJCHTaMH B
nporecce  oOydeHHs, 3HAKOMCTBO ¢  paboToOll  mpeanpusiThs, NpUOOpPETEHHEM  HAaBBIKOB
npohecCHOHATBPHOW M OPraHM3allMOHHOW JIEATENBHOCTH Ha pPabouMX MECTax, ydyacTHsl B peIIeHUU
NPaKTUYECKUX MPoOIIeM.

Crioco6 npoBeeHUs IPaKTUK — CTallHOHApHAas U (WJIM) BbIE3AHAS.

IIpoun3BoacTBeHHAs] MPAKTHKA: MPAKTHKA 10 MOJYYeHHIO NPO(ecCHOHAIBHBIX YMEHUH H
onbiTa mnpodeccHOHANbHON /1esiTeIbHOCTH TPOBOJUTCS Ha Kadenpe MaTepHalloBEACHUS B
MAaIIMHOCTPOCHUH, JIMOO HA MPOMBIIIICHHBIX MPEANPUATHAX, a TaKKe HAyYHO-HCCIIEI0BATEIbCKUX
uactutytax CO PAH r. HoBocubupcka n HoBocubupckoii o6mactu.

Ilenb npakTUKH - 3aKpeIIEHUE CTYACHTaMU 3HaHUN MTPOU3BOJICTBA MAaTEPUAJIOB U U3JEIUHN U3 HUX
B IIPOMBIIIUICHHBIX YCIOBUSX.

Crnioco0 npoBeieHus! MPaKTHK — CTAllMOHApHAs U (WJIN) BBIE3HAS.

IIpousBoacTBeHHAs MPAKTUKA: HAYYHO-UCCIEA0BATEIbCKasi padoTa NPOBOAUTCS Ha Kadeape
«MarepuanoBenenne B mammHoctpoeHun» HI'TY m B HaydyHO-uccinenoBarensckux uHctutytax CO
PAH r. HoBocubupcka.

Llenp Hay4HO-UCCIEAOBATEILCKOW pabOTHI - MOJTOTOBUTH CTYJCHTA K PELICHUIO 33/1a4 Hay4dHO-
UCCIIEIOBATEIbCKOTO  XapakTepa,  NpUOOpPETeHMH  MpPAaKTHYECKMX  HaBBIKOB  pabOTBl  Ha
UCCIIEIOBATEIbCKOM O0OpY/IOBaHMM, @ TAK)KE BBIMOJIHEHHE SKCIEPUMEHTAJIBHONM YacTH BBITYCKHOMN
KBaJIM(UKaMoHHOU paboThl. Criocod MpoBeAeHUs MPAKTUK — CTAllMOHApHAs U (MJIH) BbIe3qHasl.

IIpousBoacTBeHHasi (NpeAJMIIOMHAasi) NPAKTHKa: HAay4YHO-HMCCJel0BaTelbcKasg padora
npoBoauTcs Ha Kadenpe «MarepuanoBenenne B MammHocTpoeHun» HITY wu B HaydHo-
uccnenoBarenbckux uHCTHTYTax CO PAH r. HoBocuOHpcKka, MPOMBIIUICHHBIX MNPEANPUATHSAX T.
HoBocubupcka u HoBocubupckoii 061acTH.

Llenp npenauIIOMHOM IPAaKTUKU - BBIIOJHUTH PEIIEHUE HAyUYHBIX 3a1ad IPelyCMOTPEHHBIX
BBIITYCKHOM KBaJM(pUKaMOHHON paboToit maructpa. [IpakTrka siBisieTcss cocpeJOTOUEHHOM.

Crnioco0 npoBeieHus! MPaKTHK — CTAllOHApHAs U (WJIN) BBIE3HAS.

Bbi0op MecT mpoxokJIeHHsl MPaKTHK A JIML C OrPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0POBbS
MIPOU3BOJUTCS C YUETOM COCTOSIHUS 3/I0pPOBbsl 00y4aromuxcsi U TpeOOBaHUI MO JOCTYIHOCTH.

4. YcaoBust peasuzanuu 00pa3oBaTeIbHON IPOrpaMMbl NOATOTOBKH

4.1. Oo0mecucreMHble TPeOOBAHUS K peajM3allui NPOrpaMMBbl

Peanuzanms 0O6pazoBatenbHON MpOrpaMMBbl TIOJHOCTBIO O0ecredeHa MaTepHaIbHO-TEXHUYIECKOM
0a30, COOTBETCTBYIOIEH JEHCTBYIOIIMM  TNPOTUBONOXKAPHBIM  MpaBUJIaM W  HOpMam U
oOecrnieunBaromiell MPOBEJCHUE BCEX BHUJIOB JUCUUIUIMHAPDHOW M MEXKIUCHMILUIMHAPHON MOATOTOBKH,
NpPaKTUYECKON W Hay4yHO-HCCIEeNOBaTeIbCKOH paboT oOyyaromuxcs, MpelyCMOTPEHHBIX Y4YeOHBIM
IUTAHOM.

Kaxnplii oOyuarommiicss B TE€YEHHE BCero Imepuojga oOydeHHs: oOecledeH WHAWBUIYaTbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K HECKOJbKHM JJIEKTPOHHO-OUOIMOTEUHBIM cHUCTEMaM (3JEKTPOHHBIM
O6ubnuoTekaM) W K AJIEKTPOHHON WH(pOpMalnoHHO-oOpa3oBarenbHOi cpene HI'TY. DnexkrponHO-
OubMoTeuHas cucteMa (dJIEKTPOHHAsE OMOIMOTEKA) U AIIEKTPOHHAsT HHPOPMaIMOHHO-00pa3oBaTeIbHas
cpefa o0ecreunBalOT BO3MOXKHOCTh JIOCTyNa OOydaromierocs U3 J0OOH TOYKH, B KOTOPOM HMMeeTcs
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JIOCTYT K MH(OPMAIIMOHHO-TEIEKOMMYHHUKAaIIMOHHOM cetn "MHTepHeT" (nanee - ceth "MHTepHeT"), Kak
Ha TEPPUTOPUU OpTaHMU3AINH, TaK U BHE €e.

OneKTpoHHas MH(POPMALMOHHO-00pa30BaTeIbHAs cpena OpraHu3aluu (http:/
www.nstu.ru/sveden/eos) obecrieunBacT:

- J0oCTyn K y4eOHBIM IUIaHaM, pabO4YMM MporpaMmaM IUCHUUIUIMH (MOJyJieH), NpakTHK, K
U3JAHUSIM  DJIEKTPOHHBIX OWOJMOTEUHBIX CHCTEM U D3JEKTPOHHBIM 00pa30oBaTENIbHBIM pecypcam,
yKa3aHHBIM B pabouux MporpamMmax;

- (ukcanuo xoxa oOpa30BaTEIBLHOTO MPOIECcCa, Pe3ybTaTOB MPOMEXKYTOUYHOH aTTecTalluu U
pE3yJIbTaTOB OCBOEHMSI IPOTrpaMMbl MaruCTpaTyphl;

- TpOBEJIEHHE BCEX BHUJIOB 3aHATUN, MPOLEAYp OLEHKH pe3yslbTaToB OOydeHHUs, peanu3anus
KOTOPbIX  MpEeIyCMOTpeHa C  TPUMEHEHHEM  JJIGKTPOHHOrO  OOydYeHHs,  JAMCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHII;

- (opMHpOBaHUE DJEKTPOHHOTO MOPTHOINO OO0YUArOIIErocs, B TOM YHCIE COXpaHEHHE padoT
oOydJaromerocs, pemeH3uid W OIEHOK Ha d3TH PabOTBI CO CTOPOHBI JIIOOBIX YYaCTHHKOB
00pa3oBaTeNbHOIO MpoIIecca;

- B3aMMOJEICTBHE MEXIy YYaCTHUKAMH 00pa30BaTeIbHOIO MPOLIECca, B TOM YUCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3auMO/IeicTBUS ocpeacTBoM cetu "MHTepHet".

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTEIbHON cpenbl olOecreunBaeTcs
COOTBETCTBYIOIIUMU CpeaCcTBaMu UH(POPMALMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOT U u
kBan(puKkanued pabOTHUKOB, €€ HCIONb3YIIIUX U HoaAepkuBaroumx. OYHKIIMOHUPOBAaHUE
UEKTPOHHON  MH(OPMAIIMOHHO-00pa30BaTEIbHOM  Cpellbl  COOTBETCTBYET  3aKOHOJATENBCTBY
Poccuiickoi ®enepannm.

KBanudukanus  pykoBOIAIIMX M  HAYYHO-NIEJArOTMYECKUX  paOOTHUKOB  OpraHU3aINU
COOTBETCTBYET KBaJIM()UKALIMOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBaJH(PHUKAIIMOHHOM CHPAaBOYHHUKE JTOJDKHOCTEH PYKOBOJAMTEINEH, CEUAINCTOB U CIyXallluX, pasJiene
"KBanupukaloHHbIe XapaKTEPUCTUKH JOJDKHOCTEH pPYKOBOAMTENEH M CHENUAINCTOB BBICIIETO
npoeCCHOHATBHOTO M JIOTIOJIHUTEIBHOTO MNPOQECCHOHATBHOTO 00pa3oBaHMA", YTBEPKIECHHOM
IIPUKa30M MUHHUCTEPCTBA 34pABOOXPAHEHUS M colMaibHOro passutus Poccuiickoit denepanum ot 11
ssHBaps 2011 r. Ne 11 (3apeructpupoan MunucTepcTBOM rocTunu Poccuiickoit @enepanuu 23 mapra
2011 r., peructpanmonnsiii Ne 20237).

Jlons MTaTHBIX HAy4YHO-NEJAarorndeckux pabOTHUKOB (B TNPHUBEACHHBIX K IEJI0YHCICHHBIM
3HAYEHUSIM CTaBOK) cOCTaBisieT He MeHee 60 MpOIEHTOB OT OOIIero KOJIMYecTBAa HAay4HO-
He1arorn4ecknx pabOTHUKOB OpraHU3aIUH.

4.2. Kaagposrblie ycnoBus peajim3anuy NporpaMmsbl

Peanuzammss nmporpaMMmbl  MaructpaTypbel  0OecleyuBaeTcsli PYKOBOAAIIMMU M HAy4HO-
Nelarorn4ecKUMy  pabOTHUKAMHU OpTraHU3alllM, a TaKXkKe JHMIAMH, NPUBJICKAEMbIMH K pean3aliiuu
POTPaMMbI MarHCTPATYPBI HAa YCIOBHSIX TPAXKIAAHCKO-TIPABOBOTO JIOTOBOPA.

Jlons Hay4YHO-TIeJarorH4ecKux paOOTHUKOB (B MPUBEACHHBIX K LIEJIOYHMCICHHBIM 3HAYEHUSM
CTaBOK), HMEIONMX 00pa3oBaHWE, COOTBETCTBYIOIIee MPO(GUIIO TpenogaBacMoil JAUCIUTLTHHBI
(Momyinisi), B OOLIEM 4YHCIIE HAyYHO-TIEJArorHu4ecKuX pabOTHHUKOB, PpEANTH3YIOIMIUX MPOrpaMmy
MarucTparypsl, COCTaBISIET HE MeHee 70 IPOLEHTOB.

Jlonsg Hay4HO-TIEaroruuyeckux paOOTHUKOB (B MPHUBEICHHBIX IIEJIOYMCICHHBIM 3HAYEHUSM
CTaBOK), UMEIOIIUX YYEHYIO CTENeHb (B TOM YHCIIE YYEHYIO CTEIeHb, NPUCBOCHHYIO 3a pyOekoM H
npusHaBaemyto B Poccuiickoit ®enepanun) u (wiM) yuyeHoe 3BaHHME (B TOM 4YHCJIE YYEHOE 3BaHUE,
MoJIydeHHOE 3a pyOekoM u mpuszHaBaeMoe B Poccwuiickoit ®enepammu), B 00mMEeM YWCIE HAYYHO-
NeIarorn4ecknx pabOTHHUKOB, PEATM3YIOUIMX MPOTrpaMMy MarucTparypsl, cocTaBiseT He MeHee 80
MPOIICHTOB.

Jlons paOOTHUKOB (B NPUBEACHHBIX K IEJIOYHMCICHHBIM 3HAYCHUSM CTAaBOK) M3 4YHCIA
pykoBoauTenel M pabOTHUKOB OpTaHU3allUd, AEATEIbHOCTh KOTOPBIX CBSI3aHA C HAIPABIEHHOCTHIO
(mpoduneM) peanu3zyeMoil MPOTrpaMMbl MarucTparypbl (MMEIOLIMX CTaX paboThl B JaHHOM
npodeccuoHaabHON 00acT He MeHee 3 JieT) B o01ieM uncie pabOTHUKOB, PEaTU3yIOMIUX IPOTrPaMMy
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MarucTparypsl, COCTaBisieT He MeHee 10 npoueHToB.

4.3. MarepunajbHO-TeXHHYECKOEe M y4eOHO-MeToqu4YecKoe olecnmeyeHne INPOrpaMMbl

MarucTparypsl

OOpasoBarenbHasi MpOrpaMMa pean3yeTcs B CHEIMANbHBIX MOMEIIEHUSIX, MpPeACTaBISIONUX
co0o0il y4yeOHble aylIUTOPUU MAJIi MPOBEIACHUS 3aHATHM JIEKIMOHHOTO THIMA, 3aHATUH CEMHUHApCKOIo
THUIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMNOIHEHUS KYpPCOBBIX PabOT), IPYNIOBBIX U WHAWBUIAYAIbHBIX
KOHCYJIbTAllMi, TEKyIIero KOHTPOJIS W  NPOMEXKYTOYHOW  aTTeCTallMd, TMOMEUIeHHUS  JUIs
CaMOCTOSITENIbHOH Pa0OThl M TMOMEIIEHHUS JUIS XpaHeHHs U NPO(PUIAKTHYECKOTO OOCITyKUBAaHUS
yuebHOro oOopynoBanusi. CreuuaiabHble TOMEIICHHUS YKOMILJIEKTOBAHbl — CIEHUATU3UPOBAHHOM
MeOenbl0 M TEXHHYECKHMHU CpeICTBAMHM OOYYeHMs, CIYXAIlUMH I TpeICTaBlIeHUs y4eOHOit
uHbopMaIuu O0NBILION ayAUTOPUH.

Jlns mpoBelieHHsl 3aHATUN JIEKIIMOHHOTO THIA MpejjararoTcss HaOophl JAEMOHCTPALMOHHOTO
000pyIoBaHUS U Yy4YE€OHO-HATJSTHBIX MMOCOOWI, O0OECTIEUMBAIOIINE TEMATHUYECKUE WILTIOCTPAIIUH,
COOTBETCTBYIOIIME pabouuM MporpaMmaM JUCHUIUIMH (MOAYJIEH).

[lepeuenr MaTepHaIbHO-TEXHUYECKOTO  OOECHeYeHHUs, HEOOXOAMMOIo s  peanu3aluu
OporpaMMbl  MarucTparypbl, BKJIIO4YaeT B ce0s J1abOpaTOpUH, OCHAIIEHHBIE HEOOXOIUMBIM
1a00paTOPHBIM 000PYIOBAaHUEM.

[TomernieHust 1151 CaMOCTOSATENIBHOW PabOTHl 00YYArOIINXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM
C BO3MOXXHOCTBIO MojakItoueHusi k cetu "HHTepHer" u oOecredyeHbl JOCTYIOM B DJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO Cpely OpraHU3aLUH.

OOpaszoBaTenpHasi  mporpaMMa  TOJHOCTBIO  o0ecrieueHa  HEOOXOIWMBIM  KOMIUIEKTOM
JIMIIEH3MOHHOTO IPOrpaMMHOr0 obecneueHust (CocTaB ompeaensercs B pabodyuMx Iporpammax
JUCIUIUTUNH (MOZYJIeH) U €XKEerolHO OOHOBIISETCS).

DNEeKTPOHHO-OMONMNOTEYHbIE ~ CHUCTeMBbl  (RJIGKTpOHHast ~ OuOiMOTeka) W DIIEKTPOHHAA
nHpOpPMallMOHHO-00pa3oBaTebHasl cpeaa O00ecneuuBalOT OJHOBPEMEHHBIM JOCTyn HEe MeHee 25
IPOIIEHTOB 00YYAIOLIUXCS 110 MPOrpaMMe MaruCTPaTyphl.

OObyyaromumMcs obecrieueH J0CTyn (yAaJ€HHBIA JOCTYI) K COBPEMEHHBIM MpPO(hecCHOHATBHBIM
6a3aM JaHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEAEseTcs B paboUnx
nporpaMmax JTUCIUIUIMH (MOJIyJiei) U €XKeroIHO OOHOBIISETCS.

OOyuaromuecss W3 4YHciaa JIMI C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 37I0pOBbsl  00ecHeueHbI
MeYaTHBIMU M (WJIK) AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (hopMax, aganTHPOBAHHBIX K
OTPaHUYEHUSM HX 3710POBBSI.

5. Onenka Kka4yecTBa NOATOTOBKH CTYACHTOB U BbINIYCKHMKOB

OneHka KayecTBa OCBOEHHUSI 00pa3oBaTENbHON MpPOrpaMMbl BKJIIOYAeT TEKYLIUH KOHTPOJIb
yCIIEBaEMOCTH, IPOMEXYTOUHYIO aTTECTalui0 OOy4aroluXcs W TOCYIApCTBEHHYIO HTOTOBYIO
aTTECTAlMIO BBIITYCKHHUKOB.

KonkperHsie (opMbl NPOMEXYTOUHOM M HMTOTOBOM aTTECTAllMM OOYYAIOUIMXCS MO KaXKAOH
JTUCIUILTMHE ONPEeNoTcs YUYeOHbIM MIaHOM. TeKylas arrecTanus 1o JUCHUIIMHAM IIPOBOAMUTCS Ha
OCHOBe OaJJIbHO-pEHTHHIOBOM cucTembl. llpaBmiia aTrecTalMu MO JUCHMIUIMHAM ONPEACISIOTCS B
pabounx mporpammax M JOBOASTCS O CBEICHHs 00y4aroIIMXCsl B T€UEHHE MEPBOTO Mecslla N3yYEeHUs
JUCIUIUINHBL.

Jlia arrectanuy OOy4aroImIMXCS HA COOTBETCTBHE HMX IMEPCOHANBHBIX JTOCTHXKEHUH TpeOOBaHMIM
o0Opa3oBaTenbHONH MporpamMmbl (TeKylass W MPOMEXKYTOUHAs aTTecTalys) co37aTcs (QOHIBI
OILICHOYHBIX CPEJACTB, KOTOPbIE MOTYT BKJIOYAaTh THUIIOBbIE 3aJaHUs, KOHTPOJbHbIE PabOThI, TECTHl U
METO/IbI KOHTPOJISL, TO3BOJISIONINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHIINH.
@OHIBI OLIEHOYHBIX CPEACTB pa3paldaThIBAIOTCS U yTBEp)KIAlOTCS Kadenpamu, oOecrnedynBarolIUMU
y4eOHBIH Mmporece Mo AUCUUINIMHAM 00pa30BaTeIbHOM MPOrpaMMBl.

[Ipu pa3paboTke OIEHOYHBIX CPEJICTB ISl KOHTPOJIS KayecTBa M3Y4YEHUs AUCUMIUINH (MoOJylei),
NPAKTUK YYHUTHIBAIOTCS CBSI3M MEKJY BKIIOYEHHBIMH B HUX 3HAHUSAMHU, YMEHHUSIMH, HaBBIKAMH, 4TO
MO3BOJIIET YCTAaHOBUTH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4aromuxcsl.
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B brnox 3 '"TocymapcTBeHHass wWTOroBas —arrecranuss’  BXOAWUT 3aIlUTa  BBIYCKHON
KBaJIM(UKALIMOHHONW paboThl, BKIKOYAsi MOATOTOBKY K MPOIENype 3allUThl U MPOLEAYpY 3alllUThl, a
TaKke MOAr0TOBKA K CAaye M cJjaua rocyJapCTBEHHOTO dK3aMeHa. TpeGoBaHus K CO/IepiKaHUIo, 00beMy
U CTPYKTYp€ BBIITYCKHON KBaIM(PHUKAIIMOHHON pabOThl U TOCY/apCTBEHHOMY 3K3aMEHY OIpeIesSoTCs
nporpammoii I'HA.

6. OcoOenHocTH peanu3anuu 00pa3oBaTeJbLHONH NPOrPaMMBbl VI HHBAJIHI0B M JINL

€ OrpaHNYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

[Tpu HaMM4KUK B KOHTUHIEHTE 00yYaroIUXCsl 10 00pa30BaTEIbHOM MporpaMMe WHBAINIOB U JIUI] C
OTpaHWYCHHBIMH BO3MOXXHOCTsMH 370poBbs (JIOB3) oOpazoBarenpHas mporpamMma afanTHPYETCs C
y4eToM 0COOBIX 00pa30oBaTeIbHBIX NOTPEOHOCTEH TaKUX 00yUYaIOIIUXCS.

[Tpn o0y4yeHnn MO0 WHAMBHIYATHHOMY Y4eOHOMY IIIaHY JIMII C OTPAHWYCHHBIMUA BO3MOYKHOCTSMHU
3JI0pOBbsI CPOK OCBOCHHUSI 00pa30oBaTEIbHOM NMPOrpaMMbl MOXKET OBbITh YBEJIHUYEH 0 UX KEJTaHHIO He
0osee ueM Ha | roJ 1Mo CpaBHEHHUIO CO CPOKOM MOJTyueHUs: 00pa3oBaHUs 1Ji COOTBETCTBYIOIIEH (OpPMBI
oOyuenus. OObeM MporpaMMbl MarucTpaTypbl 3a OJUH Y4eOHBIH TroJ npu OOyueHHHM IO
VH/IMBUIyaJIbHOMY IUJIaHy BHE 3aBUCUMOCTH OT (POpPMBbI 00yUEHHUSI HE MOXKET COCTaBIATH Oojee 75 3.e.

[Ipu ncnonbp30BaHuU GOPMBI HHKIIFO3UBHOTO OOYUYEHHUSI COCTABIISETCS MHIMBUAyallbHAs IPOrpaMMa
COTPOBOXKACHUS 00pa30BaTEIbHON 1E€ATEIbHOCTH CTYACHTA.

NupuBuayajibHasi NporpaMMa COMPOBOXJIEHHUS 00pa3oBaTeIbHOM JAEATENbHOCTH CTYICHTA
MOYKET BKITFOYATh

- CONPOBOXKJIEHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHH NPSIMBIM M OOpaTHBIM IEPEBOJOM Ha
PYCCKHH JKECTOBBIH SI3BIK (IS CTYJCHTOB C HAPYIICHUSIMHU CITyXa);

- TIOCEIEHHE TPYIIOBBIX U MHIUBUAYAIBHBIX 3aHATUH C IICUXOJIOTOM;

- OpraHM3allMOHHO-TMEAarorn4ecKoe, MICUXOJIOT0-NIEAarOTHYECKOE, PO UIAKTHIECKH-
03/I0pPOBHUTEIBHOE, COLIMAIBHOE CONPOBOXKICHHS yUeOHOTO Mpolecca.
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NMPUNOXXEHUE

CooTBeTcTBHE MEKIY XapAKTEePHUCTHKAMH 3TAllOB OCBOCHHUS KOMIIeTeHIMI (3B HAHUSIMH,
YMEHUSIMH H ONIBITOM /IeSITeJIbHOCTH BBIIIYCKHHKA) H 3JIeMEHTAMH 00pa30BaTe/IbHON NPOrpaMMbl

(Y4eOHBIMM TMCHUILTHHAMH (MOIYJISIMM) M IPAKTUKAMU)
(Y4eOHBIMM JMCUMILIHHAMH (MOIYJISIMHM) M PAKTHKAMU)

Kog
KOMIIECTEHI]
7078

Kon

3HaHMS/YM

CHUA

HaumenoBanme JAUCHUILIINH, 3HAHUSA U YMCHUSA

Jlucyunaunvt (Modyau), 6azosvle

Metomosorust HAaYYHbIX HCCJIeI0OBAHMM

OK.1 31 3HATh CUCTEMHYIO MEPHOIN3ALINI0 HCTOPUHU HAYKH U TEXHUKH

OK.1 32 3HATh COBPEMEHHYIO HAYUYHYIO KapTHHY MUPA

OK.1 33 3HaTh OCHOBHBIC METO/I0JIOTHYECKHE KOHIIETIINN COBPEMEHHON HAYKH

OK.1 34 3HATh OCHOBHBIE METO/bI HAYYHOI'O TIO3HAHUS

OK.3 31 3HATh HOBBIE TEOPETHUECKHUE MTOIXOABI B OMIMCAHUK COCTOSIHUS M CBOMCTB MaTe€pHajoB, SIBICHUH
1 TIPOIIECCOB B HUX

OK.6 31 3HATh MOCJICIOBATENHLHOCTD MPOBEICHNS M ()OPMATbHBIE TPU3HAKH HAYYHOTO MCCIICIOBAHMS

OK.7 yl BJIaJIETh HABBIKOM METOJIOJIOTHYECKOT0 OCMBICJICHHSI HAYYHOT'O UCCIIEJOBAHUS (aKTyaIbHOCTD,
00BEKT, IPEAMET, 11eJ1b, 33/1a4H U T.11.);

OIIK .4 yl YMETh OCYIIECTBIISATh HANPABJICHHBII BEIOOP METOJIOB KOHTPOJISI 3HAHUN

OIIK.9 yl YMETh pa3padaTbIBaTh 3aJaHHE Ha BHIMIOJIHEHUE HAYYHO-UCCIIEIOBATENIbCKUX U TIPOSKTHBIX
pabor

IIK.5 31 3HaTh aCMEKThl CHCTEMHOCTH HAYUYHBIX UCCIIEAOBAHUN

HWHocTpaHHBIii I3bIK

OK.4 yl YMETb YHTaTh ¥ pe)eprUpoBaTh JUTEPATYPy HA HHOCTPAHHOM SI3bIKE

OIIK.1 31 3HATh TEPMHUHOJIOTHIO PO eCCHOHATBHON Chephl AeITeIbHOCTH HA HHOCTPAHHOM SI3BIKE

OIIK.1 yl YMETb UCIIOJIF30BATh 3HAHU SA3BIKa IS TPO(ECCHOHATFHOTO MEXKIYHAPOTHOTO OOIIEHHS U B
HAYYHO-HCCIIEA0BATEIBCKON JICSITENEHOCTH

YnpasJ/ieHHe HHHOBAIMSIMH

OK.2 y2 yMETb Pa3BHBATh MOJHOIICHHBIEC TAPTHEPCKHUE OTHOLICHHUS MEXKIY WICHAMHU pabodeil Tpynisl

OIIK.2 31 YMETh OLIEHUBATh UHBECTULIMOHHYIO IIPUBJIEKATEIbHOCTD IIPOEKTA C yUYE€TOM CTaJUU €ro
peann3alyy U THIIa HHBECTOPa

OIIK.2 32 3HATH PUHIIAIIBI, METOIBI, MHCTPYMEHTH KOMaHI000pa30BaHU B TEXHOJIOTHH PaOOTHI B
KOMaHjie

OIIK.2 33 YMETb OPraHU30BBIBATh IPOEKTHYIO PadoTy, pa3pabaTbiBaTh U KOHTPOJINPOBATH PECYPCO-
BpPEMEHHBIE POSKTHBIE MTOKA3aTEeNN

OIIK.2 yl 3HATh METOJIOJIOTHIO pa3pabOTKU IPOEKTOB U IIPOTPaMM, B TOM YHCIIE TIOCTPOSHHS,
peopraHu3aliy, PECTPYKTYPU3AINN U PEHHXHHUPUHTA OM3HEC-TIPOIIECCOB

OIIK.6 yl YMETh BBHIITOIHATh MAPKETHHTOBBIC HCCIIEJOBAaHUS B Pa3pabaThIBaTh TEXHUKO-3KOHOMHUYECKOE
000CHOBaHNE HHHOBALIMOHHBIX pelIeHUH B IpodeccHOHAIBHOM eI TebHOCTH

MarepuajioBeaeHre H TEXHOJOTHH COBPeMEHHBIX MaTepHAIOB

OK.5 31 3HATH CTPYKTYPY U MpaBuiia 0hOPMIICHHUS OTYCTOB, 0030POB U MyOIMKAIHU IO pe3yIbTaTaM
BBIIIOJIHEHHBIX MCCIIEIOBAHHIA

OK.5 y2 YMETb COOHMpaTh, aHATM3UPOBATH M 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OPMAIIHIO TT0
TEMAaTHKE UCCIIEIOBaHUS

OIIK.3 31 3HaTh TEOPETUYECKUE OCHOBBI (PM3MUECKOTO U MATEMAaTHUYECKOTO MOJICITUPOBAHUS PA3IMYHBIX
TEXHOJIOTHYECKHX ITPOLIECCOB

OIIK.5 y2 YMETh MPUMEHSTH MPUHITUTIBI 00eCTIEUSHUS SKOJIOTHUECKON 0€30MacHOCTH TIPU PEIIeHUH 3a1a4
po¢heCcCHOHATBHOM AESITEIPHOCTH

OIIK.7 31 3HATh BHJIBI H POJIb OCHOBHBIX HCTOYHHKOB NMpodeccHoHAIbHON HHpOpMaIiH

OIIK.8 31 3HaTh OCHOBHBIC TEOPETHUYECKUE MTOIXO (bl B OIIMCAHNH COCTOSHHS M CBOHCTB MaTepHaIOB,
SIBJICHUH U ITPOLIECCOB B HUX

OIIK.8 32 3HATh TPAJUIMOHHBIE ¥ HOBBIE TEXHOJIOTHYECKHE IIPOLIECCHI M ONIepaliy IPOU3BOICTBA,
00paboTKu U epepabOTKU METAJUTMUECKUX U HEMETAIITNYECKIX HEOPTAaHUYECKUX U
OpraHMYeCcKUX MaTepHajIoB

IK.1 yl YMETb OCYIIECTBIISITh MOUCK HH(POPMAIIMHU B JOKAJIBHBIX M TTIO0ANBHBIX CETIX

[K.2 y2 yMeTb pa3pabaTblBaTh TEXHOJIOTHUECKHE PEKOMEHJAIMH 10 00padoTKE MaTEpHaJIOB

IIK.3 32 3HaTh COBPEMEHHBIE MPOOIEMBI TEOPETUUECKOTO M PUKJIAJHOTO MaTePHAIOBEICHUS U

TCXHOJIOI'MU MAaTCPUATIOB IPUMCHUTECIILHO K pa3JIMYHbIM 00J1aCTSIM TEXHUKH U TCXHOJIOI'HH, B
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TOM CHMJIE C YUETOM TPeOOBAHUI PETHOHATIBHBIX PEATIPHATHI

IIK.3 33 3HATh 3aKOHOMEPHOCTH (hOPMHUPOBAHHUS CTPYKTYPHI U BIUSHUS crtocoba o0paboTKu Ha
IKCILTYATAIMOHHBIC XapaKTEePUCTHKH MaTepPUAIOB

K .4 31 3HATH THITbI ¥ KJIACCHI COBPEMEHHBIX M MEPCIIEKTUBHBIX HEOPraHUUECKHUX /U OPraHMYECKUX
MaTEepPHAJIOB U TEXHOJIOTUYCCKUX MPOIICCCOB MX MOJIyUCHHsI, 00paOOTKH ¥ MOTUBHKAIINA

IK.6 31 3HATh OCHOBHBIC MOJIOKCHHUS TTATCHTHOTO 3aKOHOIATEIHCTBA U aBTOPCKOTO paBa PO,

HOPMAaTHUBHBIE TOKYMEHTHI I10 BOIIPOCAM MHTEJUIEKTYaIbHOI COOCTBEHHOCTH IIPH ITOATOTOBKE
JIOKYMEHTOB K TTAaTEHTOBAaHUIO U 0POPMIICHHIO HOY-Xay

Jlucyunaunvl (Modynu), sapuamugtvie

Teopusi M TeXHOJIOTHsI YIPOUHEHUS] MATEePHAIOB

OK 4 yl YMETb YHTaTh ¥ pe)eprUpoBaTh JUTEPATYPy HA HHOCTPAHHOM SI3bIKE

OK.5 31 3HaTh CTPYKTYPY M IpaBuia 0hOPMIICHUS OTYETOB, 0030POB U IMyOIMKaIMH 110 pe3yJibTaTam
BBIIIOJTHEHHBIX HCCIIEIOBAaHUN

OK.5 yl YMETb IIPEACTABIATH PE3yIbTAThI BEINOJHEHHBIX HCCIIEIOBAHUH B ()OPME HAYIHBIX OTUETOB,
0030poB, ImyOsIMKanuit

OK.5 y2 yYMeTb cOOMpaTh, aHAJTM3UPOBATh U 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OpMAaIHIO 110
TEMaTHUKE UCCIICIOBaHUS

OIIK.8 32 3HaTh TPAJAULUOHHBIE U HOBBIE TEXHOJIOTMYECKHE IIPOLIECCH] U OIlepaliui IPOU3BOICTBA,
00paboTKH U TepepadOTKH METAJUTMIECKUX U HEMETAIUTMYECKIX HEOPTaHUIECKUX U
OpPTaHWYECKUX MaTepHaIoB

OIIK.8 y2 YMeTb BEIOMpaTh MaTE€pHaANIbl M TEXHOJIOTHUECKHE TPOIIECCHI TS PEIICHHS 33/1a4
PO eCCHOHANBEHOMN JICSITeIEHOCTH

I1K.2 y2 yMeTb pa3pabaTbiBaTh TEXHOJIOTHUECKHE PEKOMEHJAlMK 110 00paboTKe MaTepHaoB

I1K.3 33 3HaTh 3aKOHOMEPHOCTH (POPMUPOBAHUSI CTPYKTYPBI U BIUSAHUS crioco0a 00paboTku Ha
9KCIUTYaTAIlOHHbIE XapaKTEePUCTHKH MaTEpHAIIOB

IIK.3 yl YMETh BBIOMpATh MaTepHAIBI IS 33JaHHBIX YCIOBHN AKCIUTyaTalluy C YI€TOM TpeOoBaHHH
TEXHOJOTUYHOCTH, YKOHOMUYHOCTH, HA/Ie’KHOCTU U JOITOBEYHOCTH U3JENIUI

IIK.3 y2 YMETb XapaKTepU30BaTh CTPYKTYPY M CBOMCTBA MaTepHaIIOB, MOy (paOpUKaTOB U JieTaneH,
OLIGHUBATh U POTHO3UPOBATh UX JOJITOBEYHOCTh

I1K.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M MEPCIIEKTHBHBIX HEOPIraHUUECKUX U/UITH OPraHHMYECKUX
MaTEpHAJIOB U TEXHOJIOTHYECKHX MTPOIECCOB MX MOTy4eHHs, 00pabOTKH M MOIU(PUKALINN

[1IK.4 yl YMETb OLIEHUBATh U MMPOTHO3UPOBATH TEXHOJIOTUIECKHE U IKCILTyaTal[IOHHbBIE CBOMCTBA
MaTepHaJIOB

[1K.4 y2 YMETbh CBSI3bIBATh (PU3MUECKHAE M XUMHUYECKNE CBOWCTBA MAaTEPHAJIOB U SIBICHHS, TPOTEKAIOIINE
B HHX, C TEXHOJIOTHYECKUMH MTPOLIECCaMH TPOU3BOJICTBA, 00PaOOTKH U MepepaboTKu
MaTepHaJIOB U MX 3KCIUTYaTAllMOHHON Ha/Ie’KHOCTBIO U JIOJTOBEUHOCTHIO

IIK.5 y2 YMETb IPUMEHSATh OCHOBHBIE METO/IBI, CIIOCOOBI M CPEICTBA TIOJTyYCHUS], XPAHEHHS U
nepepabOTKH HHPOPMAIIHUHU C TOMOIIBI0 KOMIIBIOTEPOB M KOMITBIOTEPHBIX CPEACTB

IK.6 yl YMETb IPOBOJUTH IATCHTHBIE UCCICI0BAHMSL

MeToabI CTPYKTYPHOIO AHAJIM32 MAaTepHAJIOB

OK.3 31 3HATh HOBBIE TEOPETHUECKHUE MTOIXOABI B OMIMCAHNK COCTOSIHUS M CBOMCTB MaTe€pHajoB, SIBICHUH
U MIPOLIECCOB B HUX

OK.5 31 3HATh CTPYKTYPY U IpaBmiia 0(hOPMIICHHUS OTUETOB, 0030POB U IyOIMKAINN IO pe3yIbTaTaM
BBIIIOJTHEHHBIX HCCIIEIOBAaHUN

OK.5 yl YMETb IIPEACTABIATH Pe3y IbTAaThl BEINOIHEHHBIX HCCIIETOBAHUH B ()OPME HAYUHBIX OTYETOB,
0030poB, ImyOsIMKanuit

OK.5 y2 YMeTb COOMpaTh, aHAJIM3UPOBATh U 00001aTh HAYYHO-TEXHUYECKYI0 HH(OpMaLUIO 110
TCMATHUKEC HUCCJICJOBAHUA

OK.6 yl yMeTh GOPMHUPOBATH M OTCTAMBATh COOCTBEHHBIE CYXICHUS W HAYIHBIC TTOZUITHH

OIIK.8 31 3HaTh OCHOBHBIE TEOPETUYECKUE TOAXOABI B OIIMCAHUU COCTOSIHUSI U CBOICTB MaTe€pHAJIOB,
SIBJICHUH U ITPOLIECCOB B HUX

OIIK.8 y3 BJIaJIETh HABBIKAMHM HCIIOJIb30BaHUSI METOAOB CTPYKTYpPHOTO aHAJIN3a M ONpeeICHUS
¢busnueckrux U GpU3NKO-MEXaHUYECKHX CBOWCTB MAaTEPUAIIOB, TEXHUKH ITPOBEICHUS
9KCIIEPUMEHTOB U CTATUCTUUECKOH 00padOTKH DKCIIEPUMEHTAIBHBIX JaHHBIX

OIIK.8 y4 YMETh IPOBOINTH CTPYKTYPHBIN aHATIH3 MaTEPHUAJIOB C TOMOIIBIO PEHTTEHOBCKOTO,
3JIEKTPOHHO-MUKPOCKOIMMYECKOTO, CIIEKTPATbHOTO, MUKPOPEHTI€HO-CIIEKTPAIIBHOTO U JIp.
METOJIOB

[K.1 y2 YMETb UCTIONIB30BaTh CIEHUAIM3HPOBAHHBIC TPOTPAMMHBIE CPEJICTBA TIPH PEIICHUN
npodeccuoHaNIbHBIX 3a/1a4

I1K.3 31 3HATh METOJIbl MPOBEACHUS CTPYKTYPHOTO aHaJIN3a (PEHTI€HOBCKOTO, 3JICKTPOHHO-

MHKPOCKOIIHYECKOT0, CIIEKTPATHHOT0, MUKPOPEHTT€HO-CIIEKTPAIFHOTO H JIp.)
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IIK.3 y2 YMETb XapaKTePH30BaTh CTPYKTYPY U CBOICTBAa MaTepHajoB, Moy hadbpuKaToB U AeTaNEH,
OLICHUBATH U MPOTHO3UPOBATH WX JTOJTOBCYHOCTH

K .4 31 3HATH THITHI U KJIACCH COBPEMEHHBIX U TIEPCIIEKTUBHBIX HEOPTAHUICSCKUX H/WIIA OPTaHUIECKUX
MaTepHAJIOB M TEXHOJIOTHYCCKHX MPOIECCOB MX MONYUCHHUs, 00pabOTKH M MOAU(DUKAIIH

[K.5 y2 YMETb IPUMEHSTh OCHOBHBIE METO/IBI, CITIOCOOBI M CPEJICTBA TTOJTyYESHUS], XPaHEHHS 1
nepepabOTKH HHPOPMAIIMHU C TOMOIIBIO0 KOMIIBIOTEPOB M KOMITBIOTEPHBIX CPEACTB

Kpucranjorpadus

OIIK.8 y4 YMETh IPOBOANTH CTPYKTYPHBIN aHATIN3 MaTEPHUAJIOB C TOMOIIBIO PEHTTEHOBCKOTO,
AIEKTPOHHO-MHKPOCKOITUIECKOTO, CIIEKTPAIEHOT'0, MUKPOPEHTI'€HO-CIIEKTPAIBHOTO U JIp.
METOJIOB

IIK.3 31 3HATh METOJIbl MPOBEACHUS CTPYKTYPHOTO aHaNIN3a (PEHTT€HOBCKOTO, JICKTPOHHO-
MHKPOCKOIUYECKOT0, CHEKTPAIBHOI0, MUKPOPEHTI €HO-CIIEKTPAJILHOT'O U JIP.)

IIK.3 32 3HATh COBPEMEHHBIE MPOOIEMBI TEOPETHUECKOTO M MPUKIIATHOTO MAaTEPHUATIOBEICHUS 1
TEXHOJIOTMU MaTEPUaAIOB MIPUMEHUTEIIBHO K pa3JIMYHbIM 00J1aCTSIM TEXHUKH U TCXHOJIOTHH, B
TOM CHMIJIE C YUETOM TPeOOBAHUH pPErHOHATBHBIX PEATIPHATHI

IIK.3 v4 YMETh IPUMEHSTH OCHOBHBIC METOBI (PU3MUECKOTO UCCIICIOBAHNUS SIBICHUN U CBOHCTB
00BEKTOB MAaTEpHAIBLHOTO MHUpa

[K.3 yo YMETb ONpPENEISITh PU3HIECKUE, XHMUYECKUE, MEXaHUYECKHE CBOMCTBA MAaTEPHAIOB IIpU
Ppas3JIMYHbIX BUJAX HUCITBITAHUI

1K .4 y2 YMETb CBSI3bIBaTh (PU3MUECKHE U XUMHUYECKUE CBOWCTBA MAaTEPHAJIOB U SBJICHHS, TPOTEKAIOIINE

B HUX, C TEXHOJIOTUYECCKNMHU MTPOLIECCaMU TPONU3BOACTBA, 06pa6OTKI/I u nepepa60TKH
MaTcpruaioB U UX 3KCHJIyaTaI.IPIOHHOfI HaJCXKHOCTBIO M TOJTOBCYHOCTBIO

KOMHL]OTepHI)Ie )4 I/IH(l)OpMaIIPIOHHbIe TEXHOJOI'MH B HAYKE M MPOU3BOJICTBE

OK.5 yl YMETb IIPEACTABIIATH Pe3yJIbTaThl BEINOJHEHHBIX HCCIIEIOBAHUH B ()OPME HAYUHBIX OTYETOB,
0030poB, MyONIMKaIuit

OK.5 y2 yMeTh COOMpaTh, aHAJIM3UPOBATh U 0000IIaTh HAYYHO-TEXHUYECKYI0 HH(OpMALIUIO 10
TEMATHKE MUCCIICIOBAHUS

OIIK.7 31 3HATh BHJIBI H POJIb OCHOBHBIX HCTOYHHKOB MpodeccHOHATbHON HHPOpMaIiH

IK.1 32 3HaTh KOMITBIOTEPHBIE MPHIIOKEHHS sl TpodeccHoHaNbHOH chephl AesTeIbHOCTH

IK.1 yl YMETb OCYIIECTBIISITh MOUCK HH(POPMAIIMH B JIOKAIBHBIX M TJI00ATBHBIX CETAX

[IK.1 y2 YMETb UCIIOJIB30BAaTh CIEIHATH3HPOBAHHBIC TIPOTPaMMHBIE CPEICTBA IIPH PELIICHUN

mpodecCHOHATBHBIX 3a1a4

Jlucyunaunvl (MoOynu), sapuamustsie, no 8b160py cmMyoeHma

Kepamunueckue MaTepuaibl

OIIK.8 32 3HaTh TPAJAULIMOHHbBIE U HOBBIE TEXHOJIOTMYECKHE IIPOLIECCH] U Ollepaliui IPOU3BOICTBA,
00paboTKu 1 nepepabOTKU METAUIMYECKUX U HEMETAJUIMYECKHX HEOPTaHUYECKUX H
OPTaHWYIECKUX MAaTEpPHAIOB

OIIK.8 y2 YMETh BBIOMpATh MaTepHajIbl M TEXHOJIOTHUECKUE MTPOIECCHI TS PEIICHHUS 33129
PO eCCHOHANBHOMN JICSITEIEHOCTH

[K.3 32 3HaTh COBPEMEHHBIE TPOOIEMBI TEOPETUIECKOTO M TIPUKJIAJTHOTO MaTePHAIOBEICHUS U
TEXHOJIOTUHM MaTepuaioB IPUMEHHUTEIBHO K Pa3IMYHBIM 00JIACTSIM TEXHHKH U TEXHOJIOTHH, B
TOM YHCJIE C YYETOM TPeOOBaHUI PErHOHANBHBIX IPEIIPHUITHI

IIK.3 33 3HATh 3aKOHOMEPHOCTH (HOPMHUPOBAHHUS CTPYKTYPHI U BIUSHUS crtocoda o0paboTK! Ha
9KCIUTYaTAOHHbIE XapaKTEPUCTHKH MaTEpHAIIOB

IIK.3 yl YMeTb BEIOMpaTh MaTepHaiIbl ISl 3a/laHHBIX YCIOBHH AKCIUTyaTallliy ¢ y4eTOM TpeOOBaHMH
TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaIe)KHOCTH U JIOITOBEYHOCTH M3AEIHI

I1K.3 y2 YMETb XapaKTepU30BaTh CTPYKTYPY M CBOMCTBA MaTepHaIOB, MOy (aOPUKATOB U JieTaiei,
OLICHHMBATh U ITPOTHO3UPOBATH UX JOJITOBEYHOCTh

[1K.3 yo YMETb ONPENEISITh PU3NIECKUE, XUMHIECKUE, MEXaHUYECKHIE CBOIICTBA MAaTEPHANIOB IIPH
Pa3IMYHBIX BUJAX UCTIBITAHUN

[1K.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M IEPCTIEKTHBHBIX HEOPTaHUUECKUX H/UITM OPraHUYECKUX
MaTEpHAJIOB U TEXHOJIOTHYECKHX ITPOIIECCOB MX MOTyUYeHHs, 00padOTKH U MOIU(PUKALINN

[1K.4 yl YMETb OLIEHUBATh U MPOTHO3UPOBATH TEXHOJIOTUYECKHE U HKCILTyaTal[HIOHHbIE CBOMCTBA
MaTepuaaoB

[1IK.4 y2 YMETbh CBSI3bIBAaTh (PH3MUECKHE U XUMHUYECKNE CBOWCTBA MATEPHAIIOB U SIBICHHS, TPOTEKAIOIINE

B HUX, C TEXHOJIOTHYECKUMHU TIPOIIECCAMU MTPOU3BOJICTBA, 00paOOTKH U MepepadoTKu
MaTEPUAJIOB U MX KCILTYaTAIIMOHHON HAJIeHOCTBIO U JIOJITOBEYHOCTHIO

OcHoBBI MeTa/LIO(pU3HYEC

KOI'0 SKCIIepUMEHTa

OK.3 31 3HATh HOBBIE TEOPETHUECKHUE MOAXOABI B OMIMCAHUK COCTOSIHUS M CBOMCTB MaTepHasoB, sIBICHHUH
Y ITPOLIECCOB B HUX
OK.5 31 3HATh CTPYKTYPY U MpaBuia ohOpMIICHHS OTIETOB, 0030pOB U MyOJIMKAIMHA 110 pe3yJIbTaTaM
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BBIITOJTHCHHBIX I/ICCHC,ZLOBaHI/Iﬁ

OIIK.8 31 3HaTh OCHOBHBIC TEOPETHUYECKUE MTOIXO/IbI B ONIMCAHUH COCTOSTHUS M CBOMCTB MaTepHaIOB,
SIBJICHUH U TIPOIIECCOB B HUX

OIIK.8 y3 BJIJIeTh HAaBBIKAMHM HCIIOJIb30BaHUS METOAOB CTPYKTYPHOTO aHAIN3a M ONpEeTICHUS
¢dusnueckux U PU3NKO-MEXaHNYECKHX CBOWCTB MaTEpPUAIIOB, TEXHUKH ITPOBEICHUS
9KCIIEPUMEHTOB M CTATUCTUYECKOH 00padOTKH AKCIIEPUMEHTAIbHBIX JAHHBIX

OIIK.8 y4 YMETh IPOBOANTH CTPYKTYPHBIN aHATIH3 MaTEPHUAJIOB C TOMOIIBIO PEHTTEHOBCKOTO,
3JIEKTPOHHO-MHKPOCKOITMYECKOT0, CIIEKTPAIEHOT'0, MUKPOPEHTI'€HO-CIIEKTPAIBHOTO U JIp.
METOJIOB

TIK.1 32 3HATh KOMITBIOTEPHBIC TPHIIOKEHUS 151 TPO(hECCHOHATBHON chephl ASSITEILHOCTH

IIK.3 31 3HATh METOJIbl MPOBEACHUS CTPYKTYPHOTO aHaNIN3a (PEHTT€HOBCKOTO, JICKTPOHHO-
MHKPOCKOIUYECKOT0, CHEKTPAIBHOI0, MUKPOPEHTI €HO-CIIEKTPAJILHOT'O U JIP.)

IIK.3 33 3HATh 3aKOHOMEPHOCTH (hOPMHUPOBAHHUS CTPYKTYPHI U BIUSHUS crtocoda o0paboTK! Ha
SKCIUTyaTaIMOHHBIC XapaKTEPUCTUKH MaTEePHAIOB

IIK.3 y2 YMETh XapaKTepH30BaTh CTPYKTYPY U CBOICTBAa MaTepHajoB, MOy (haOpHKaToOB H ACTaNCH,
OLICHMBATh U ITPOTHO3UPOBATH UX JOJTOBEYHOCTh

IIK.3 y4 YMETb IPUMEHSTh OCHOBHBIE METO/IbI (PM3HMUYECKOTO UCCIIEI0OBAHNUS SIBIICHUI U CBOMCTB
00BEKTOB MAaTEpHAIBLHOTO MHUpa

I1K.3 yo YMETb ONPENEISITh PU3NIECKUE, XUMUIECKUE, MEXaHUYECKHE CBOIICTBA MAaTEpPHANOB IIPU
Pa3NUYHBIX BUIAX UCIBITAHUN

[1IK.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M EPCIIEKTUBHBIX HEOPIraHUUECKUX W/UIIM OPraHUYECKUX
MaTEpHAJIOB U TEXHOJIOTHYECKHX MTPOIECCOB MX MOTy4YeHHs, 00pabOTKH M MOIU(PUKALINN

PDu3nyecKkHe U MeXaHM4YeCKHe CBOiCTBa MATEPHAJIOB

OK.3 31 3HATh HOBBIE TEOPETHUECKHUE MTOAXOABI B OMIMCAHUK COCTOSIHUS M CBOMCTB MaTepHasoB, sIBICHUH
U IIPOIIECCOB B HUX

OK.5 yl YMETb IIPEACTABIATH PE3yIbTAThI BBINOIHEHHBIX HCCIIEA0BAHUN B (JOPME HAYIHBIX OTUETOB,
0030poB, MyOIMKaIit

OK.5 y2 yMeTb cOOMpaTh, aHAJIM3UPOBATh U 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OpMaLuio 1Mo
TEMaTHUKE UCCIICIOBaHUS

OK.6 yl yMeTh (hOPMHPOBATH M OTCTAMBATh COOCTBEHHBIC CY)K/ICHHS U HAYYHBIC TIO3UITUH

OIIK.8 31 3HaTh OCHOBHBIC TEOPETHUYECKNE MTOIXO0 (bl B OIIMCAHNH COCTOSTHHS M CBOHCTB MaTepHaIOB,
SIBJICHUH U ITPOLIECCOB B HUX

OIIK.8 yl YMeTb BEIOMpaTh METOANKY W CPEJCTBA JUIS PEIICHNs] KOHKPETHOH 3a1a4n B
npodecCHOHANBHOH chepe NesITeNbHOCTH

OIIK.8 y3 BIIa/IETh HABBIKAMU MCIIOIb30BaHU METOAOB CTPYKTYPHOI'O aHAJIN3A U ONIPEACICHUS
¢dusnueckrux U PU3NKO-MEXaHNYECKHX CBOWCTB MaTEPUAIIOB, TEXHUKH ITPOBEICHUS
9KCIIEPUMEHTOB M CTATUCTUYECKOI 00paObOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX

IIK.2 31 3HATh NPUHLUIBI 1 METOABI MOJEIMPOBAHUS CTPYKTYPbl MAaTEPHAIOB M MPOTEKAIOIINX B HUX
IIPOLIECCOB

[K.2 yl YMEeTb MOJIETTMPOBATh U IPOBOANTH SKCIIEPUMEHTAIILHBIE NCCIEAOBAHUSIX HOBBIX 3(p(heKTHBHBIX
MaTepuasoB ¥ TEXHOJIOTHUECKHX MTPOLIECCOB, a TaKXKe 00pabaThiBaTh SKCIIEPUMEHTAIBHBIC
JIaHHbIE U OLEHUBATh MOTPEIIHOCTh AHATUTUYECKUX PACUETOB.

IIK.3 y2 YMETh XapaKTEePH30BaTh CTPYKTYPY U CBOICTBAa MaTepHajoB, MOIyhadbpuKaToB U AeTaNEH,
OILICHUBATh U POTHO3HPOBATH UX JOJITOBEYHOCTHh

IIK.3 v4 YMETh IPUMEHSTH OCHOBHBIE METOBI (PH3HUECKOTO UCCIICIOBAHMUS SBICHUN U CBOHUCTB
00BEKTOB MATEPHATHLHOTO MHUpa

IIK.3 y6 YMETb ONpPEEIITh PU3NIECKUE, XHMUYECKUE, MEXaHUYECKHE CBOMCTBA MaTEpPHaOB IPpU
pa3IMuHBIX BUJIAX UCIIBITAHUH

[1IK.4 31 3HATh THIIBI M KJIACCHI COBPEMEHHBIX M EPCTIEKTUBHBIX HEOPIraHUUECKUX W/UITU OPraHUYECKUX
MaTEepPHAJIOB U TEXHOJIOTHYECKUX MTPOIIECCOB MX MOJIyUeHHsI, 00pabOTKH ¥ MOIU(PHKAIINN

[1IK.4 y2 YMETb CBSI3bIBATh (PU3MUECKHE U XUMHUYECKNE CBOWCTBA MATEPHAJIOB U SIBJICHHS, IPOTEKAIOIINE
B HHX, C TEXHOJIOTHYECKUMH MTPOLIECCAMH ITPOU3BOICTBA, 00PaOOTKH U IIepepadboTKH
MaTepHAJIOB U UX KCIUTYaTALlMOHHON Ha/IeXKHOCTBIO U JIOJTOBEUHOCTHIO

IIK.5 yl YMETb IPUMEHSITh CTATUCTUYECKUH MOJAXO0/ K MCCIEIOBAHUIO MPOLIECCOB U PEIIEHHIO 3a/1a4

OCHOBBI TEXHHYECKOMH KEepaMHUKH

OK.5 31 3HATh CTPYKTYPY U IpaBmiia 0(hOpMIICHHUS OTIETOB, 0030POB U IMyOIMKAINI IO pe3yIbTaTaM
BBIMIOJIHEHHBIX MCCIISOBAHUI

OIIK.8 32 3HATH TPAJUIIMOHHBIC U HOBBIC TEXHOJIOTHYECKHUE IIPOIECCH U OEPAaIiH IIPOU3BOJICTRA,
00paboTKU U epepabOTKH METAJUTMICCKUX U HEMETAJUTMYCCKIX HEOPTraHUICCKUX U
OpPraHUYECKUX MaTePUAJIOB

IIK.1 32 3HATh KOMITBIOTEPHBIC TPUIIOKEHUS 7151 TPOo(heCCHOHATBLHOU chephl ASSITETLHOCTH
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IIK.3 32 3HATh COBPEMEHHBIE MPOOIEMBI TEOPETHUECKOTO U MPUKIIATHOTO MAaTEPHUATIOBEICHUS 1
TEXHOJIOTHH MaTepHaJIOB MPUMEHHUTENBHO K Pa3IUYHBIM 00J1aCTAM TEXHUKH U TEXHOJIOTHH, B
TOM YHCJIE C YIETOM TPeOOBaHUI PETHOHANBHBIX TPEINPHUITHI

[IK.3 33 3HATh 3aKOHOMEPHOCTH ()OPMUPOBAHUSI CTPYKTYPBI U BIUSHUSA crioco0a 00paboTky Ha
SKCIUTyaTallMOHHBIE XapaKTEPUCTUKU MaTEepUAJIOB

IIK.3 yl YMeTb BEIOMpaTh MaTepHaibl JUIsl 3a/laHHBIX YCIOBHA AKCIUTyaTallly ¢ y4eTOM TpeOOBaHMI
TEXHOJIOTHYHOCTH, SKOHOMHYHOCTH, Ha/IS)KHOCTU M JJOITOBEYHOCTH U3ISNINI

IIK.3 y5 yMeTh KOMITJIEKCHO OIICHMBATh M IPOTHO3MPOBATH TCHACHIIUHU U MOCIEICTBUS Pa3BUTHUS
MaTepHAJIOBEACHUS U TEXHOJOTHI MaTepuaioB

[1IK.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M EPCTIEKTUBHBIX HEOPTaHUUECKUX W/WITN OPraHUYECKUX

MATEpHAJIOB U TEXHOJOT'MYCCKUX MPOLCCCOB MX IMOJYUYCHUS, 06pa6OTKI/I u MO)II/I(l)I/IKaHI/II/I

Broicoko3HepreTnyeckne MeTobl 00padoTKH

OK.5 31 3HATh CTPYKTYPY U IpaBmiia 0hOpMIICHHUS OTYETOB, 0030POB U IMyOIMKAINI IO pe3yIbTaTaM
BBITIOJIHEHHBIX MCCIIEIOBAaHUN

OK.5 yl YMETb IPEACTABIATH PE3yIbTaThl BRIIOJHEHHBIX UCCIICAOBAHMNA B ()OpME HAYUHBIX OTYCTOB,
0030poB, MyOIUKaITUH

OK.5 y2 YMeTb COOMpaTh, aHAJIM3UPOBATh U 0000IIaTh HAYYHO-TEXHUYECKYI0 HH(OpMAIUIO 10
TEMAaTHKE UCCIIEOBaHMUs

OIIK.8 32 3HATh TPAAUIOHHBIE U HOBBIE TEXHOJOTHYECKHUE ITPOIECCH U ONEPaIliy IPOU3BOICTRA,
00paboTKy U epepabOTKU METAJUTMUECKUX U HEMETAIITMIECKIX HEOPTAHUYECKUX U
OpPraHUYECKUX MaTepHAIIOB

[K.1 yl YMETb OCYIIECTBISTh MOUCK WHPOPMALIUH B JIOKATBHBIX U II00ATBHBIX CETIX

[K.2 31 3HATh NPUHLMUITBI 1 METOABI MOJEIIMPOBAHNS CTPYKTYPBI MaTEpUaIOB M MPOTEKAIONINX B HUX
MPOLIECCOB

IIK.3 32 3HATh COBPEMEHHBIE MPOOIEMBI TEOPETHUECKOTO U MPUKIIATHOTO MAaTEPHUATIOBEICHUS 1
TEXHOJIOTUHM MaTepUaioB IPUMEHHUTEIBHO K Pa3IMUHBIM 00JIACTSM TEXHHKH U TEXHOJIOTHH, B
TOM YHCJIC C YICTOM TPSOOBAaHUHA PETHOHAIBHBIX MPEIIPUSTHIA

IIK.3 y2 YMETb XapaKTepPH30BaTh CTPYKTYPY U CBOMCTBAa MaTepHajoB, MOy habpHKaToOB U ACTANCH,

OLICHUBATDH U MPOTHO3UPOBATH UX JOJTOBCUYHOCTDH

DJIEKTPOHHAS MHKPOCKONHS

OK.3 31 3HaTh HOBBIE TEOPETHUECKHE TTOIXO/bI B OTIMCAHUHU COCTOSTHUSA U CBOWCTB MaTepHAIIOB, SIBICHUH
1 TIPOIIECCOB B HUX

OK.4 yl yYMETb YHTaTh U peeprupoBaTh JIUTEPATypy HAa HHOCTPAHHOM SI3bIKE

OK.5 31 3HATh CTPYKTYpPY M paBuiIa 0(hOPMIICHUS OTYETOB, 0030POB U IyOIMKaIMi 110 pe3ysibTaTaM
BBINOJIHEHHBIX HCCIIeI0BaHUI

OK.5 yl YMETb MPEACTABIATh Pe3yJIbTaThl BEINOIHEHHBIX HCCIIETOBAHUH B ()OPME HAYUHBIX OTYETOB,
0030poB, MyOIMKaIui

OK.5 y2 yMeTb COOMpaTh, aHATM3UPOBATH M 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OPMAIIHIO 10
TEMAaTHKE UCCIIEOBaHUs

OIIK.1 31 3HATh TEPMHUHOJIOTHIO TPOPECCHOHATBHON chephl A TeTbHOCTH HA HHOCTPAHHOM SI3BIKE

OIIK.8 31 3HATh OCHOBHBIE TEOPETUUECKUE MOAXO B! B OIIMCAHUH COCTOSIHUS U CBOIICTB MaTepHaJOB,
SIBICHUH U TIPOLIECCOB B HUX

OIIK.8 yl YMETh BBIOMPATh METOIVMKY M CPENICTBA IS PEIICHNSI KOHKPETHOH 3a1a9u B
npodeccHnoHATbHOM cepe nesaTeIpHOCTH

OIIK.8 y3 BJIaJI€Th HaBBIKAMU HCIIOJIb30BaHHS METOA0OB CTPYKTYPHOIO aHAIH3a U ONPEACIICHUS
¢usnueckrux U PU3NKO-MEXaHNYECKHX CBOWCTB MaT€pPUAJIOB, TEXHUKH ITPOBEICHUS
9KCIIEPUMEHTOB U CTATUCTUUECKOH 00paOOTKH DKCIIEPUMEHTAIBHBIX JAHHBIX

OIIK.8 y4 yMETb IPOBOAUTE CTPYKTYPHBIN aHAIN3 MaTEpUAJIOB C TOMOIIBI0 PEHTTEHOBCKOTO,
3JIEKTPOHHO-MUKPOCKOIMYECKOTO, CIIEKTPAIbHOTO, MUKPOPEHTI€HO-CIIEKTPAIILHOTO U JIp.
METOOB

IIK.1 32 3HATh KOMITBIOTEPHBIC IIPIIIOKEHUS U TPOPECCHOHANBHON Chephl NesITeIhbHOCTH

[1K.3 31 3HATh METO/IbI ITPOBEIECHUS CTPYKTYPHOTO aHAIN3a (PEHTT€HOBCKOT'0, SJICKTPOHHO-
MHKPOCKOIUYECKOT0, CIEKTPAIBHOI0, MUKPOPEHTI €HO-CIIEKTPAILHOTO U JIP.)

IIK.3 y4 YMETb IPUMEHSTH OCHOBHBIE METO/IbI (PM3HMUYECKOTO UCCIIEIOBAHNUS SIBIICHUI U CBOMCTB

00BEKTOB MaTEpUAITBHOTO MUPA

JndpakiuuoHHble METObI

HCCICT0BaAHUSA

OK.3 31 3HAaTh HOBBIE TEOPETUUECKHE MMOAXO0/IbI B OMUCAHUU COCTOSIHUSL U CBOMCTB MaTEpUaJIOB, SIBIECHUI
M IIPOIIECCOB B HUX

OK 4 yl YMETb YHTaTh 1 pe)epUpOBaTh JUTEPATYPy HA HHOCTPAHHOM SI3bIKE

OK.5 31 3HATh CTPYKTYPY U MpaBuiia 0hOPMIICHUS OTUCTOB, 0030POB U MyOIHKAIMI TI0 pe3yJibTaTaM

BBIITOJTHCHHBIX I/ICCHC,Z[OBaHI/Iﬁ
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OK.5 yl YMETb IIPEACTABIATH PE3yIbTAThI BBINOIHEHHBIX HCCIIEA0BAHUN B ()OPME HAYUIHBIX OTUETOB,
0030poB, MyONIMKaIuit

OK.5 y2 yMeTb cOOMpaTh, aHAJTM3UPOBATh U 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OpMaIHio 1Mo
TEMAaTHKE UCCIIEIOBaHUS

OIIK.8 31 3HaTh OCHOBHBIE TEOPETHYECKUE MOIXO/IbI B OIIMCAHUH COCTOSHHS M CBOMCTB MaTepHaoB,
SIBJICHUH U ITPOLIECCOB B HUX

OIIK.8 yl yMEThb BBIOMpPATh METOIVNKY U CPENICTBA IS PEIICHUSI KOHKPETHOH 3a1a9u B
npodhecCHOHANBHOM chepe AeATeIbHOCTH

OIIK.8 y3 BJIJIeTh HAaBBIKAMHM HCIIOJIb30BaHUS METOAOB CTPYKTYPHOTO aHAIN3a M ONpEeTICHUS
¢usmueckruX U PU3NKO-MEXaHNIECKHX CBOWCTB MaT€PUAJIOB, TEXHUKH ITPOBEICHUS
9KCIIEPUMEHTOB U CTATUCTUUECKOH 00paOOTKH AKCIIEPUMEHTAIbHBIX JaHHBIX

OIIK.8 y4 YMETb IPOBOAUTE CTPYKTYPHBIN aHAIN3 MaTEpPUAJIOB C IOMOIIBIO PEHTT€HOBCKOTO,
DJIEKTPOHHO-MUKPOCKOIIUYECKOT 0, CIIEKTPAILHOI0, MUKPOPEHTI€HO-CIIEKTPAIILHOTO U JP.
METOJIOB

[K.1 y2 YMETb UCTIONB30BATh CIECHUATM3HPOBAHHBIC TPOTPAMMHBIE CPEICTBA TIPH PEIICHUN
npodeccHOHABHBIX 331a4

[K.2 yl YMETb MOJIEIIMPOBATh U IIPOBOANTH SKCIIEPUMEHTAIILHBIE UCCIIEA0BAHUAX HOBBIX 3(P(heKTHBHBIX
MaTepHaJIOB U TEXHOJIOTUYECKHX ITPOIIECCOB, a TAKXKe 00padaThIBaTh SKCIIEPUMEHTAIBHbIC
JAaHHBIC Y OLICHUBATH IMOI'PCIIHOCTh aHAJIMTUYCCKUX PACYCTOB.

I1K.3 31 3HATh METOJIBl IPOBEICHHS CTPYKTYPHOTO aHANIN3a (PEHTT€HOBCKOTO, JIEKTPOHHO-
MHKPOCKOIINYIECKOT0, CHEKTPAIBHOT0, MUKPOPEHTI €HO-CIIEKTPAILHOTO U JIP.)

IIK.3 y2 YMETb XapaKTepPH30BaTh CTPYKTYPY U CBOICTBAa MaTepHasoB, MOy habpHKaToB U AeTaNCH,
OLICHHMBATh U ITPOTHO3UPOBATH UX JOJITOBEYHOCTh

[1IK.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M NEPCIIEKTUBHBIX HEOPIraHUUECKUX W/UIIM OPraHUYECKUX

MaTepuasioB ¥ TEXHOJIOTHUECKHX MTPOLIECCOB MX MOJIyYeHHs, 00pabOTKH U MOIU(UKALIMK

OCHOBBI KOHCTPYMpPOBaHUsA u3eauii u3 KEepaMUuKHU

OK.5 31 3HATh CTPYKTYpPY M IpaBuiIa 0(hOPMIICHUS OTYETOB, 0030POB U IyOIMKaIMi 110 pe3ysibTaTaM
BBINOJTHEHHBIX MCCIICTOBAHUN

OIIK.8 32 3HATh TPAJULOHHBIE U HOBBIE TEXHOJOTHUECKHUE MIPOLIECCH] U ONEepaliy IPOU3BOJICTBA,
00paboTKy 1 nepepabOTKH METAUIMYECKUX U HEMETAJUINYECKIX HEOPTaHWYECKUX H
OpPraHHYECKUX MaTepHaIOB

OIIK.8 y2 YMETb BBIOMpaTh MaTE€pUaIbl U TEXHOJIOTHUECKHUE MPOLECCHI IS PEIIeHHs 3a/1a4
TIPO(eCCHOHANBHON JICSITEIbHOCTH

IK.1 32 3HATh KOMITBIOTEPHBIC TPHIIOKEHUS 151 TPO(hEeCCHOHATBLHON chephl ASSITETLHOCTH

[IK.2 31 3HATh IPUHLUIBI U METOJBI MOJEIUPOBAHUS CTPYKTYPbI MaTEPUANIOB U MPOTEKAIOLINX B HUX
TIPOLIECCOB

IIK.3 33 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUSI CTPYKTYPBI U BIUSHUS crioco0a 00paboTku Ha
HKCIUTyaTaI[OHHBIE XapaKTePUCTHKH MaTepHaJIOB

[IK.3 y3 BJIZIETh HAaBBIKAMH Pa3paOOTKH U UCIIOJIb30BAHMS HOBBIX TEXHOJIOTHUECKHX MPOLIECCOB U
000pyIOBaHUsI B IPON3BOACTBE H MOAN(DHUKAINHI HEOPTAHUYECKUX W OPTaHUIECKUX
MaTepHaJIOB, B TOM YHCJIEe THOPUIHBIX, KOMIIO3UIIMOHHBIX M HAHOMATEPHAIOB

K .4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M EPCIIEKTUBHBIX HEOPIraHUUECKUX W/UITM OPraHMYECKUX

MaTepualioB ¥ TEXHOJIOTHUECKHX MTPOLIECCOB MX MOJIyYeHHs, 00pabOTKH U MOIU(UKALMK

Ipaxmuxu, 8 mom uucie nayuno-ucciedogamenvckas paboma (HUP)

YuyeOHasi NPAKTHKA: MPAKTUKA M0 NMOJYYE€HHIO NEPBUYHBIX NPO¢ecCHOHATbHBIX YMEHHUI U HABBIKOB

OK.5 31 3HATh CTPYKTYpPY M IpaBuiIa 0(hOPMIICHUS OTYETOB, 0030POB U IyOIMKaIMi 110 pe3ysibTaTaM
BBINOJIHEHHBIX UCCIIeI0BAHUMN

OK.6 31 3HATh NIOCJIE/IOBATENILHOCTD MPOBEIeHNs M (POPMalIbHBIE TPU3HAKK HAYYHOT'O MCCIIEIOBAHHS

OIIK 4 31 3HATh OCHOBBI IIEArOTHYECKOM IEATEIHLHOCTH U €€ OCOOEHHOCTH

OIIK .4 32 3HATh METOJIbI, (OPMBI M CpeACTBA OpraHU3allii Y4eOHOTO IPOoIecca B BHICIICH MTKOJIS

OIIK 4 yl YMETb OCYIIECTBIISTh HANPaBJICHHBII BEIOOP METOJI0B KOHTPOJISI 3HAHUH

OIIK.7 31 3HATh BUJIBI M POJIb OCHOBHBIX HCTOYHHKOB Ipo(heccHoHabHON nH(popManuu

OIIK.8 yl YMeTb BBIOMpaTh METOAMKY U CPEJCTBA JUIsl PEllIeHNs] KOHKPETHOM 3a1a4n B
npodhecCHOHANBHOM cepe AeATeIbHOCTH

OIIK.8 y2 YMETh BRIOMpATh MaTepHajbl M TEXHOIOTHUECKUE ITPOIECCHI TS PEIICHHUS 3a/1a9
MIPO(EeCCHOHANBHON JICSITEbHOCTH

OIIK.9 31 3HaTh OCHOBHBIC ITOJIOXKEHHS, perIaMeHTHpYIoIINe chepy HaydIHO-HCCIIEI0BATENBCKOM 1
MIPOEKTHOU e TENbHOCTH

IK.1 32 3HaTh KOMITBIOTEPHBIE MPHUIIOKEHHS sl IPodeccHOoHaNBHOHN chepbl AesTeIbHOCTH

I1K.2 33 3HaTh NPUHLMUIIBI CTAHAAPTU3AIMHU U CEPTU(HUKALIMN MAaTEPUAIIOB

IK.3 31 3HaTh METOJIbl ITPOBEJCHUS CTPYKTYPHOTO aHAIN3a (PEHTTEHOBCKOT'0, SJICKTPOHHO-
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MHKPOCKOTIMYECKOT0, CHEKTPAITEHOT0, MEKPOPEHTTEHO-CIIEKTPAIBHOTO H Jp.)

[1IK.4 31 3HATh THIIBI M KJIACCHI COBPEMEHHBIX M IEPCIIEKTUBHBIX HEOPIraHUUECKUX W/UITN OPraHUYECKUX

MaTEpHAJIOB U TEXHOJIOTHYECKHX ITPOIIECCOB MX MOTy4YeHHs, 00pabOTKH U MOIU(PUKALINN
IK.5 yl YMETb IPUMEHATh CTATUCTHUECKHH IOIX0J1 K MCCIISIOBAHHIO MPOLIECCOB U PEIICHHUIO 3a1a4
I1K.6 31 3HaTh OCHOBHBIE T0JI0KEHUS IIATEHTHOI'O 3aKOHOJATEIbCTBA U aBTOPCKOro npasa PO,

HOPMATUBHBIC JIOKYMEHTHI 110 BOITPOCAM WHTEIUICKTYaIbHO COOCTBEHHOCTH TIPH IMOJATOTOBKE
JIOKYMEHTOB K ITATEHTOBAHHIO U 0OYOPMIICHUIO HOY-Xay

HpOI/l3B0)1CTBeHHaﬂ NMPAKTHKA: TEXHOJOIHYECCKaA NMPpaKTUKa

OK.5 31 3HATh CTPYKTYpPY M TpaBuiIa 0(hOPMIICHUS OTYETOB, 0030POB 1 IyOIMKaIMi 110 pe3yJibTaTaM
BBIIIOJHEHHBIX HCCIIeIOBAHUN

OK.5 yl YMETb MIPEACTABIATh Pe3yJIbTaThl BBINOJHEHHBIX HCCIIECTOBAHUH B ()OPME HAYUHBIX OTYETOB,
0030poB, MyOIMKaIuii

OK.6 yl yMeTh GOPMHUPOBATH M OTCTAMBATH COOCTBEHHBIE CYXICHUS W HAYIHBIC TTOZUITMH

OIIK.5 31 3HATH B3aNMOJACHUCTBHE YeJIOBEKA U CPENIBI €r0 OOMTaHM, TapaMeTpsl KOM(pOPTHOCTH
JKHU3HEACSTEIBHOCTH YEJI0BEKa, CBSI3b YCIOBHH TPY/A C pe3ysIbTaTaMy IPOU3BOJICTBA

OIIK.7 31 3HATh BUJIBI M POJIb OCHOBHBIX HCTOYHHKOB IpOo(heccHoHaIbHOM nH(popManuu

OIIK.8 32 3HaTh TPAJAULMOHHBIE U HOBBIE TEXHOJIOTMYECKHE IIPOLIECCH] U Ollepaliui IPOU3BOICTBA,
00paboTKu 1 nepepabOTKU METAJUIMYECKUX U HEMETAJUINYECKMX HEOPTaHUYECKUX H
OpPTaHWYIECKUX MAaTEpPHaIOB

[K.1 y2 YMETb UCTIONB30BaTh CIEHUATN3HPOBAHHBIE TPOTPAMMHBIE CPEJICTBA TIPH PEIICHUN
PO eCCHOHANBHBIX 3313

[K.2 32 YMETb ONTHMHU3UPOBATH TEXHOJIOTHUECKHE TPOIECCHI JUISL CO3/IaHMS HOBBIX MaTEpPHAJIOB

I1K.2 yl YMETbh MOJIEJIMPOBATh U IPOBOAUTH IKCIIEPUMEHTAIILHBIE UCCIIEA0BAHUAX HOBBIX () (hEeKTHBHBIX
MaTepuaoB ¥ TEXHOJIOTHUECKHUX MTPOLIECCOB, a TAKXKe 00pabdaThiBaTh SKCIIEPUMEHTAIBHBIC
JJAHHBIC Y OLICHUBATH IIOTPEIIHOCTh AHATUTHUECKUX PACIETOB.

I1K.2 y2 YMETh pa3padaTbIiBaTh TEXHOJOTHYESCKHE PEKOMEHIAINHN 10 00paboTKe MaTepHajoB

IIK.3 yl YMeTb BEIOMpaTh MaTepHaibl ISl 3a/laHHBIX YCIOBHA AKCIUTyaTalliy ¢ y4eTOM TpeOOBaHMI
TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaIeXKHOCTH U JIOJATOBEYHOCTH M3IEIHH

IK.3 y3 BJIaJIETh HaBBIKAMH Pa3pa0OTKH U MCIOJIb30BAHUS HOBBIX TEXHOJIOTHYECKHUX ITPOLIECCOB U
000py10BaHMsI B IPOU3BOJCTBE M MOAN(DHUKAINN HEOPIraHUUECKUX U OPraHUYECKHX
MaTEpHaJIOB, B TOM YHCIIE THOPUIHBIX, KOMIIO3UIIMOHHBIX 1 HAHOMATEPHAIOB

[1IK.4 yl YMETb OLIEHUBATh U MMPOTHO3UPOBATH TEXHOJIOTUIECKHE U IKCILTyaTal[IOHHbBIE CBOMCTBA
MaTepHaJIOB

[K.5 y2 YMETb IPUMEHSTH OCHOBHBIE METO/IBI, CITOCOOBI M CPEJICTBA TTOJTyYCHUS, XPAaHCHHS 1
nepepabOTKH MHPOPMAIIMHU C TOMOIIBIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEACTB

I1K.6 yl YMETb IPOBOJUTh ATCHTHBIEC UCCIICIOBAHMS

IIpou3BoacTBeHHAs] MPAKTHKA: NPAKTUKA 10 MOJYy4YeHUIO NPO(ecCHOHAIBHBIX YMEHHI U ONbITa NPodecCHOHATbHOMN

JesITeJIbHOCTH

[K.1 yl YMETb OCYIIECTBIISITh MOUCK HH(POPMAIIMHU B JOKAIBHBIX M TTI00ATBHBIX CETIX

[K.2 31 3HATh NPUHLUITBI 1 METOABI MOJEIIMPOBAHNS CTPYKTYPHI MaTEpUaIOB M MPOTEKAIONINX B HUX
HpPOLIECCOB

IK.3 31 3HATh METOJIbI MPOBENIEHUS CTPYKTYPHOTO aHaIn3a (PEHTI€HOBCKOTO, JIEKTPOHHO-
MHKPOCKOIINYIECKOT0, CHEKTPATBHOT0, MUKPOPEHTI €HO-CIIEKTPAILHOTO U JIP.)

[K.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M IEPCTIEKTUBHBIX HEOPTaHUUECKUX /WM OPTaHUIECKUX
MaTepHaAJIOB U TEXHOJIOTHYECKHX MTPOIIECCOB MX MOTYy4YeHHs, 00pabOTKH U MOTU(UKALINN

IK.5 yl YMETb IPUMEHSTh CTATUCTUYECKUH MOAXO0/ K MCCIEI0BAHUIO IPOLIECCOB U PEIIESHHIO 3a/1a4

IIK.6 yl YMETb IPOBOJIUTh NATEHTHBIEC UCCIIEIOBAHMS

l'[ponmoz[cn;em{aﬂ NMPAaKTHKA: HAYYHO-UCCTeA0BaATEC/IbCKasA pa60Ta

OK.5 31 3HATh CTPYKTYpPY M IpaBuiIa 0(hOPMIICHUS OTYETOB, 0030POB U IyOIMKaIMi 110 pe3ysibTaTam
BBITIOJTHEHHBIX HCCIIEIOBAHUN

OK.5 yl YMETb MPEACTABIATh Pe3y IbTaThl BEIMOIHEHHBIX HCCIIETOBAHUN B ()OPME HAYUHBIX OTYETOB,
0030poB, myOJIMKanuit

OK.5 y2 yMeTb COOMpaTh, aHATM3UPOBATH M 0000IIaTh HAYYHO-TEXHUIECKYIO HH(OPMAIIHIO 10
TCMATHUKEC NUCCJICJOBAHU

OK.7 yl BJIaZIETh HABBIKOM METOJIOJIOTHYECKOTO OCMBICJICHHSI HAYYHOT'O NCCIIEJOBAHMS (aKTyaIbHOCTD,
00BEKT, IPEMET, 11EJTb, 3aJ1a49H H T.J.);

OK.7 y2 YMETb IOCTABUTb 11eJTh U 33JIa4H HCCIIeIOBAHHS

OIIK.7 31 3HaTh BUJIBI 1 POJIb OCHOBHBIX HCTOYHHKOB PO ecCHOHAbHOM nH(popManuu

OIIK.7 yl YMETbh IPOBOANTH MATEHTHBIA MOKCK, ICCIEI0BATh MATEHTOCIIOCOOHOCTh U TIOKA3aTeNN

TEXHUYECKOTO YPOBHsI pPa3pabOTOK U UCIOJIb30BATH MIPOLIEAYPhI 3AIUTHl HHTEIUICKTYaIbHON
COOCTBEHHOCTH
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OIIK.8 yl yYMETh BBIOMPATh METOIVMKY U CPEIICTBA IS PEIICHUSI KOHKPETHOH 3a1a9u B
npodhecCHOHANBHOM chepe AeATeIbHOCTH

OIIK.8 y2 YMETh BBIOMpATh MaTepPHAaIbl M TEXHOIOTHYECKUE MTPOIECCHI TS PEIICHHUS 3a/1a9
poheCCHOHATBHOH eI TEFHOCTH

IK.1 yl YMETh OCYIIECTBIISTh MOUCK HH(GOPMAIIUHU B JIOKAJIBHBIX U MI00ATBHBIX CETAX

IK.2 31 3HATH MPUHIIUAIBI U METOJIBI MOJICTUPOBAHUS CTPYKTYPhI MATCPHAIIOB U TIPOTEKAOIINX B HUX
TIPOIIECCOB

IIK.3 y2 YMETh XapaKTEePH30BaTh CTPYKTYPY U CBOICTBAa MaTepHajoB, MOIyhabpuKaToB U AeTaNEH,
OILICHUBATPh U MPOTHO3UPOBATH WX JIOJITOBEYHOCTh

[K.4 yl YMETb OLICHUBATD U MPOTHO3UPOBATh TEXHOJOTHUECKUE U IKCILTyaTAllHOHHBIE CBOMCTBA
MarepuagoB

IK.5 y2 YMETh IPUMCHSTH OCHOBHBIC METOJIBI, CIIOCOOBI U CPEJICTBA MOJTYUCHHSI, XPAHCHUS U
nepepadoTKH HH(POPMAITHH C TIOMOMIFI0O KOMIBIOTEPOB M KOMIIBIOTEPHBIX CPEICTB

IIK.6 31 3HATh OCHOBHBIE MOJIOKEHUS TATEHTHOTO 3aKOHOJATEIHCTBA U aBTOPCKOTO paBa Pd,

HOpPMATHBHEIE JOKYMEHTHI TIO BOIIPOCAM MHTEIUIEKTYaIbHONH COOCTBEHHOCTH TIPU TOATOTOBKE
JTOKYMEHTOB K ITATCHTOBAHUIO U 0()OPMIICHHIO HOY-Xay

IIK.6 yl YMETb IPOBOJUTh ATCHTHBIEC UCCIICIOBAHMS

IIpou3BoacTBeHHas (MPeJANIJIOMHAS) MPAKTHKA: HAYYHO-HCCJIEI0BaTe/IbCKas padoTa

OK.5 31 3HATh CTPYKTYPY U IpaBuiia 0(hOpMIIEHHUS OTIETOB, 0030POB U IMyOIMKAINN IO pe3yIbTaTaM
BBIIIOJTHEHHBIX HCCIIEIOBAaHUN

OK.5 yl YMETb IIPEACTABIATE Pe3yIIbTAThI BEIOJHEHHBIX HCCIIETOBAHUH B ()OPME HAYUHBIX OTYETOB,
0030poB, MyOIMKaIit

OIIK.3 yl YMETb BEIOMpATh METOABI MOJEIMPOBAHHS, pa3padaTbiBaTh (PU3NKO-MaTEMaTHYECKUE MOJIEIH,

OIICHUBATh UX aJICKBATHOCTh M 3HAYMMOCTB C YIETOM TPEOOBAHHMIA, TIPEABABISICMBIX K
M3y4aeMOMY IPOIIECCY WIH O0BEKTY

OIIK.5 31 3HATh B3aUMO/ICHCTBHUE YEIOBEKA U CPEJIbl €r0 OOUTaHUs, TTapaMeTPbl KOM(POPTHOCTH
KHU3HEACATEIBHOCTH YeJI0BEeKa, CBsI3b YCIOBHH TPY/A C pe3yJibTaTaMU IPOU3BOJICTBA

OIIK.5 yl YMETb UCIIOJIE30BaTh METOIBI BHIOOPA PAMOHANBEHOTO CIOC00a CHUKECHHUS TEXHOTCHHOTO
BO3JICHCTBHSI HA OKPYXKAFOIIYIO CPEy U CO3JaHUs 0€30TXOTHBIX U MaJIOOTXO THBIX
MIPOM3BO/JICTB

OIIK.7 31 3HATh BHJIBI M POJIb OCHOBHBIX HCTOYHHUKOB NpodeccnoHaIbHOM nHpOpMaryn

OIIK.8 31 3HaTh OCHOBHBIE TEOPETHYECKUE MOXO/Ibl B OMIMCAHUH COCTOSHHS M CBOMCTB MaTepHaoB,
SIBIICHUI U MPOIIECCOB B HUX

OIIK.8 32 3HATH TPAJUIIMOHHBIC U HOBBIC TEXHOJIOTHYECKHUE MIPOIECCH U OMEPAIH IIPOU3BOJICTRA,

O6pa6OTKI/I u nepepaGOTKH MCTAJUIMYCCKUX U HEMECTAJUNIMYCCKUX HEOPIraHNYUCCKUX U
OpPraHnv4CcCKuX MaTcpruaioB

OIIK.8 yl YMETh BBIOMPATh METOIVMKY U CPENICTBA IS PEIICHUSI KOHKPETHOH 3a1auu B
npodhecCHOHANBHOM cdepe AeATeIbHOCTH

OIIK.8 y2 YMETh BBIOHpATh MATEPUANIbl U TEXHOJIOTHUECKHE TPOLECCHI JITSl PELICHHS 3a/1a4
podeCCHOHANBHOMN JISSITENbHOCTH

OIIK.8 y3 BJIaJICTh HABBIKAMHU HCIIOJIb30BaHHS METOIOB CTPYKTYPHOT'O aHAJIM3a U ONPEICIICHUS

¢usnueckrx U PU3NKO-MEXaHNYECKHX CBOWCTB MaT€PUAIIOB, TEXHUKH ITPOBEICHUS
IKCIIEPUMEHTOB U CTATUCTUYECKON 00padOTKH DKCIIEPUMEHTAIbHBIX JAHHBIX

OIIK.8 y4 YMETb POBOJUThL CTPYKTYPHBIH aHAIN3 MATEPHAJIOB C IIOMOILBIO PEHTTEHOBCKOTO,
3JIEKTPOHHO-MUKPOCKOMMYECKOTO, CIIEKTPATLHOTO, MUKPOPEHTI'€HO-CIIEKTPAIILHOTO 1 JIp.
METOJIOB

OIIK.9 31 3HaTh OCHOBHBIE [TOJIOXKEHHSI, pErIaMeHTHpYIoIINe chepy HaydHO-HCCIIEI0BATENBCKOM 1
MIPOEKTHOH e TENbHOCTH

[IK.1 y2 YMETb UCIIOJIB30BATh CIEIMAIN3UPOBAHHBIC TIPOTPAMMHBIE CPEICTBA MIPH PELICHUN
npodeccuoHaNIbHBIX 3a/1a4

[IK.2 31 3HATh NPUHLUIBI 1 METOABI MOJECIMPOBAHNS CTPYKTYPhI MAaTEpPHAIOB M MIPOTEKAIOIINX B HUX
TIPOIIECCOB

[IK.2 yl YMETb MOJIEIIMPOBATh U IPOBOAUTH SKCIIEPUMEHTAIILHBIE UCCIIEA0BAHUAX HOBBIX 3(P(heKTHBHBIX

MaTepruaIioB U TEXHOJOTUYCCKUX IMMPOLECCOB, a TAKIKE 06pa6aTLIBaTB OKCIICPUMCHTAJIbHBIC
JAaHHBIC Y OLICHUBATH IMOI'PCIIHOCTh aHAJIMTUYCCKUX PACYCTOB.

I1K.2 y2 yMeTb pa3pabaTbiBaTh TEXHOJIOTHUECKHE PEKOMEHJAlMK 110 00paboTKe MaTepHaIOB

[K.3 31 3HaTh METO/BI ITPOBEICHUS CTPYKTYPHOTO aHAIN3a (PEHTT€HOBCKOT'0, SJICKTPOHHO-
MHKPOCKOIINYIECKOT0, CHEKTPAIBHOT0, MUKPOPEHTI €HO-CIIEKTPAIBLHOTO U JIP.)

IIK.3 33 3HaTh 3aKOHOMEPHOCTH (POPMUPOBAHUSI CTPYKTYPBI U BIUSHUS crioco0a 00paboTku Ha
9KCIUTyaTaIlOHHbIE XapaKTEePUCTHKH MaTepHalloB

IIK.3 y3 BJIaJICTh HAaBBIKAMHU pa3pabOTKH M MCIOJIH30BAHUS HOBBIX TEXHOJIOTHYECKUX ITPOIIECCOB U
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000pyI0BaHUS B MPOM3BOICTBE M MOJU(HUKAINN HEOPTAHUIECKUX H OPTaHUIECKUX
MaTepHajoB, B TOM YUCJIE THOPUAHBIX, KOMIO3UIIMOHHBIX M HAHOMATEPHAJIOB

K .4 yl YMETh OLICHUBATD U MPOTHO3UPOBATh TEXHOJOTHUECKUE U IKCILTyaTallHOHHBIE CBOMCTBA
MaTepHAIIOB

[K.4 y2 YMETbh CBSI3bIBATh (PU3MUECKHE U XUMHUYECKUE CBOCTBA MAaTEPHAJIOB U SBJICHHS, TPOTEKAIOIINE
B HHX, C TEXHOJIOTHYECKUMH MPOLIECCaMK ITPOU3BOJICTBA, 00PaOOTKH U IepepadoTKH
MaTCpHAJIOB U UX 3KC1'IJ'IyaTaHPIOHHOfI HAAC)KHOCTHIO U TOJITOBCYHOCTBIO

IIK.5 y2 yMeTb IPUMEHSTH OCHOBHBIE METOMBI, CIOCOOBI M CPE/ICTBA MOTyUCHHS, XPAHEHUS U
repepaboTKu HHPOPMAITHH ¢ TOMOIIHI0 KOMITBIOTEPOB M KOMITBIOTEPHBIX CPENICTB

TIK.6 yl YMETb NMPOBOJANTH MATEHTHBIC UCCICIOBAHUS

Tocydapcmeennas umozogas, ammecmayus

IloaroToBKa K caave M ca4a rocyapcTBeHHOr0 IK3aMeHa

OIIK .4 32 3HATh METOJIbI, GOPMBI M CpEACTBA OpPraHU3allii Y4eOHOTO IIPOoIlecca B BHICIICH NTKOJIS

OIIK.8 32 3HATH TPAAUIIOHHBIE U HOBBIE TEXHOJOTHYECKHUE ITPOIECCH U ONEPaIliH IIPOU3BOICTRA,
00paboTKy 1 epepabOTKH METAUTMYECKUX M HEMETAJUINIECKIX HEOPTaHNIECKUX H
OpPraHUYECKUX MaTePHAIIOB

I1K.3 31 3HATh METOJIbl IPOBEACHUS CTPYKTYPHOTO aHAIN3a (PEHTI€HOBCKOTO, 3JICKTPOHHO-
MHKPOCKOIUYECKOT0, CIEKTPAIBHOI0, MUKPOPEHTI €HO-CIIEKTPAILHOTO U JIP.)

IIK.3 32 3HATh COBPEMEHHBIE MIPOOIIEMBI TEOPETHUECKOTO U MPUKIATHOTO MaTePHATIOBEICHIS 1
TEXHOJIOTHH MaTepPHAaJIOB MPUMEHHUTENHHO K Pa3IMIHBIM 00JIaCTAM TEXHUKH U TEXHOJIOTHH, B
TOM CHMIIE C YIETOM TPeOOBaHUH PErHOHATBHBIX IPEATIPHATHI

IIK.3 33 3HATh 3aKOHOMEPHOCTH (JOPMUPOBAHUS CTPYKTYPHI U BIUSHUS crtocoda o0paboTKH Ha
9KCILTyaTaIlOHHbIE XapaKTEePHCTHKH MaTepHalloB

[1K.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M MEPCIIEKTHBHBIX HEOPIraHUUECKUX /U OpraHMYECKUX

MaTEepPHAJIOB U TEXHOJIOTHYECKUX MTPOIIECCOB MX MOJTyUSHHsI, 00paOOTKH B MOIU(HKAIINN

3amuTa BbIN

yCKHOﬁ KBaJ’lPl(l)l/lKa].[l/lOHHOﬁ paﬁOTbl, BKJIIOYas MOJATr0OTOBKY K Ipoueaype 3alllMThI U MpOoUeaypy

3aLUThI

OK.1 33 3HaTh OCHOBHBIE METOJ0JOTMYECKHE KOHLEIIIMU COBPEMEHHON HAYKH

OK.2 y2 yYMETh Pa3BHBATh MOJHOIICHHBIEC TAPTHEPCKHE OTHOLICHHS MEXKTY YWICHaMH paboueil rpynisl

OK.3 31 3HATh HOBBIE TEOPETHUECKHUE MOAXOABI B OMIMCAHUK COCTOSIHUS M CBOMCTB MaTepHasoB, sIBICHUH
1 TIPOILIECCOB B HUX

OK.3 yl YMETb UCIIONIB30BaTh HOBBIE HAYYHbIE MOAXOABI U METOABI MATEMAaTHIECKOTO MOICITHPOBAHUS
IIpY peIIeHNH MpodiieM pa3paboTKN M UCIIOIb30BAHHS MAaTEPHAJIOB C 33JaHHBIMU
TEXHOJIOTUYECKUMH U (QYHKIIMOHAIBHBIMH CBOHCTBAMH, TIPOLIECCOB MX ITPOM3BOACTBA,
00paboTku 1 MoAM(UKAIUT

OK.4 yl YMETb YHTaTh ¥ pe)eprUpoBaTh JUTEPATYPy HA HHOCTPAHHOM SI3bIKE

OK.5 31 3HATh CTPYKTYPY U IpaBuiia 0hOpMIIEHHUS OTIETOB, 0030POB U IMyOIMKAINN IO pe3yIbTaTaM
BBIIIOJTHEHHBIX HCCIIEIOBAaHUN

OK.5 yl YMETb IIPEACTABIATE PE3yIIbTATHI BEIOJHEHHBIX HCCIIETOBAHUH B ()OPME HAYUHBIX OTUYETOB,
0030poB, MyOIMKaIit

OK.5 y2 YMeTb COOMpaTh, aHAJIM3UPOBATh 1 00001aTh HAYYHO-TEXHUYECKYI0 HH(OpMaLUIo 1Mo
TEMaTHUKE UCCIICIOBaHUS

OK.6 31 3HATh MTOCJICIOBATEILHOCTh MPOBEICHHUS M (pOpMalTbHBIC MPU3HAKH HAYYHOTO HCCIICTOBAHUS

OK.6 yl yMeTh GOPMHUPOBATH M OTCTAMBATh COOCTBEHHBIE CYXICHUS W HAYUHBIC TTOZUITMH

OK.7 yl BJIaZIETh HABBIKOM METOJIOJIOTHUECKOTO OCMBICJICHHSI HAYYHOT'O UCCIIEJOBAHMS (aKTyaIbHOCTD,
00BEKT, IPEAMET, 11eJ1b, 33/1a4H U T.11.);

OIIK.1 31 3HaTh TEPMUHOJIOTHUIO MPOeCCHOHATBHON chephl AesTeIbHOCTH Ha HHOCTPAHHOM SI3bIKE

OIIK.2 31 YMETh OLIEHUBATh UHBECTULIMOHHYIO IIPUBJIEKATEIBHOCTD IIPOEKTA C yYETOM CTaJUU €ro
peanu3alyy U THIIa HHBECTOPa

OIIK.3 31 3HATh TEOPETUIECKUE OCHOBBI (PM3MUECKOTO M MATEMATHIECKOTO MOJICTUPOBAHIS PA3IHIHBIX
TEXHOJIOTHYECKUX MPOLIECCOB

OIIK.5 y2 YMETb IPUMEHSTH NPUHIUIIBI 00eCTIeYeH s SKOIOTHUECKOI 0€30IacCHOCTH IIPH PELICHHUH 3a/1a4
po¢heCCHOHATBHON AESITEIPHOCTH

OIIK.6 yl YMETb BBINOJIHATh MAPKETHHIOBBIE UCCIIEIOBAHUS U Pa3pabaThiBaTh TEXHUKO-9KOHOMUYECKOE
000CHOBaHNE WHHOBALIMOHHBIX PEIICHUH B NpOo()eCCHOHAIBHOM JeITEIbHOCTH

OIIK.7 yl YMETh IPOBOANTH MATEHTHBIA MONCK, MCCIEI0BATh MATEHTOCTIOCOOHOCTh 1 TIOKa3aTeIN
TEXHUYECKOTO YPOBHSI pa3pabOTOK M UCIIOJIb30BATh MIPOLIEAYPHI 3AIUTHl HHTEIUIEKTYaIbHON
COOCTBEHHOCTH

OIIK.8 31 3HATh OCHOBHBIE TEOPETUUECKUE ITOXOBI B OIIMCAHUHN COCTOSIHUS U CBOIICTB MaTEepPHAJIOB,
SIBJICHHUI U ITPOLIECCOB B HUX

OIIK.8 v4 YMETh MPOBOJIUTH CTPYKTYPHBIH aHAIM3 MAaTEPHAJIOB C IIOMOIIBI0 PEHTTEHOBCKOTO,
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3JIEKTPOHHO-MHKPOCKOIMUYECKOT0, CIIEKTPAIEHOT'0, MUKPOPEHTI'€HO-CIIEKTPAIBHOTO U JIp.
METOOB

OIIK.9 yl yMeThb pa3pabaThIBaTh 3aIaHHE Ha BBHITIOJTHEHUE HAYYHO-HCCICI0BATEIIECKAX U TIPOCKTHBIX
pabor

[K.1 32 3HaTh KOMITBIOTEPHBIE MPHIIOKEHHS sl TpodecCHOHANBEHOHN chephl AesTeTbHOCTH

[K.1 yl YMETb OCYIIECTBIISITh MOUCK HH(POPMAIIMHU B JOKATBHBIX M TJI00ATBHBIX CETAX

[K.1 y2 YMETb UCIIOJIB30BAaTh CIEIHATH3HPOBAHHBIC TIPOTPaMMHBIE CPEICTBA IIPH PELIICHUN
mpodecCHOHATBHBIX 3a1a4

[K.2 31 3HATh NPUHIUITBI 1 METOABI MOJICIIMPOBAHNS CTPYKTYPHI MaTEpHaIOB M MPOTEKAIONINX B HUX
MPOIIECCOB

I1K.2 yl YMETbh MOJEIIMPOBATh U MIPOBOAUTH IKCIIEPUMEHTAIILHBIE UCCIIEA0BAHUAX HOBBIX () (heKTHBHBIX
MaTepuaoB ¥ TEXHOJIOTHUECKHX MTPOLIECCOB, a TAKXKe 00padaThiBaTh SKCIIEPUMEHTAIBHBIC
JTAaHHBIC U OIEHUBATH MOTPEITHOCTh AHATUTHYCCKUX PACUCTOB.

IIK.3 31 3HATh METOJIBI TPOBEICHHUS CTPYKTYPHOTO aHAIN3a (PEHTTEHOBCKOTO, JIEKTPOHHO-
MHKPOCKOITHYECKOT0, CIIEKTPAIhHOT0, MUKPOPEHTI€HO-CIIEKTPAIILHOTO | [IP.)

IK.3 33 3HATh 3aKOHOMEPHOCTH (JOPMUPOBAHUS CTPYKTYPHI U BIUSHUS crtocoda o0paboTKH Ha
9KCIUTyaTaIlOHHbIE XapaKTEePUCTHKH MaTepHalloB

[K.3 yl YMeTb BBEIOMpaTh MaTepHaibl ISl 3a/IaHHBIX YCIOBHH AKCIUTyaTallly ¢ y4eTOM TpeOOBaHMIH
TEXHOJIOTHYHOCTH, SKOHOMHYHOCTH, Ha/IS)KHOCTU M JOITOBEYHOCTH HU3SIINI

IIK.3 y2 YMETb XapaKTePH30BaTh CTPYKTYPY U CBOICTBAa MaTepHajoB, MOIyhadbpuKaToB U AeTaNEH,
OILICHUBATh U MPOTHO3UPOBATH UX JOITOBEYHOCTh

IIK.3 y6 YMETb OIPEIeIATh PU3HMIECKIE, XUMUIECKUE, MEXaHUIECKUE CBOMCTBAa MaTepPHAaIOB pH
Pa3IMYHbBIX BUJaX MCIBITAHUN

[1K.4 31 3HATh THITBI M KJIACCHI COBPEMEHHBIX M MEPCIIEKTHBHBIX HEOPIraHUUECKUX /U OpraHMYECKUX
MaTEepPHAJIOB U TEXHOJIOTHYECKUX MTPOIIECCOB MX MOJTyUSHHsI, 00paOOTKH B MOIU(HKAIINN

[IK .4 yl YMETb OLIEHUBATDH U MPOTHO3UPOBATH TEXHOJOTHYECKHIE U SKCIUTyaTallHOHHBIE CBOWCTBA
MaTepHAIIOB

IK.5 yl YMETh IPUMEHSTh CTATUCTUICCKUN TOJXO/T K FICCIECIOBAHUIO TIPOIIECCOB U PEIICHUIO 3314

IK.5 y2 YMETb IPUMEHSITh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA TIOJIyYECHUS], XPAaHEHHUS 1
nepepabOTKH MHPOPMAIIMHU C IOMOIIBIO0 KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEACTB

[IK.6 31 3HaTh OCHOBHBIE MOJIOKEHUS ATEHTHOIO 3aKOHOJATENbCTBA U aBTOPCKOro npasa PO,
HOPMAaTHUBHBIE TOKYMEHTHI I10 BOIIPOCAM MHTEJUIEKTYaIbHOI COOCTBEHHOCTH IIPH ITOATOTOBKE
JTOKYMEHTOB K ITATCHTOBAHUIO U 0()OPMIICHHIO HOY-Xay

I1IK.6 yl YMETb POBOJUTh NATEHTHBIE UCCIIEIOBAHMS

(Dakyﬂbmam UueHbvle Oucuunﬂuﬁ bl

HpOBKTHpOBaHHe HOBBIX KEPAMHYECCKUX MATEPUAJIOB H M3eJTUH U3 HUX

OIIK.3 31 3HATh TEOPETHIECKIE OCHOBBI (PU3NICCKOTO W MATEMAaTHYECKOTO MOICTHUPOBAHUS PA3ITMIHBIX
TEXHOJIOTHYECKUX MIPOIIECCOB

OIIK.8 32 3HATh TPAJUIMOHHBIC ¥ HOBBIC TEXHOJIOTHUECKHE TIPOLIECCH] M ONIepanny IPOU3BOICTBRA,
00paboTKy 1 epepabOTKH METANTMYECKUX U HEMETAJUINIECKIX HEOPTaHNIECKUX H
OpraHMYecKUX MaTepHajIoB

OIIK.9 yl yMeTh pa3padaThiBaTh 3aIaHKUE HA BBHITIOJHEHUE HAYYHO-HCCICIOBATEICKUAX U TIPOCKTHBIX
pabor

[IK.1 y2 YMETb UCIIOJIB30BAaTh CIEIHATH3HPOBAHHBIC TIPOTPaMMHBIE CPEICTBA IIPH PELIICHUN
PO eCCHOHANBHBIX 3313

[K.3 33 3HATh 3aKOHOMEPHOCTH (POPMUPOBAHUSI CTPYKTYPHI U BIUSHUS crioco0a 00paboTky Ha
9KCIUTyaTalIOHHbIE XapaKTEePUCTHKH MaTepUalloB

I1K.3 y3 BJIaJI€Th HaBBIKAMHU Pa3pabOTKU U HCIIOIb30BAaHNUSA HOBBIX TEXHOJIOTHYECKUX MPOLIECCOB U
000pyI0BaHUS B IPOM3BOICTBE M MOJU(PHUKAINN HEOPTAHUIECKUX W OPTaHUIECKUX
MaTEepHaJIOB, B TOM YHCJIEC THOPHUIHBIX, KOMIIO3UIIMOHHBIX M HAHOMAaTEPHAIOB

[1K.4 yl YMETb OLIEHUBATh U MPOTHO3UPOBATH TEXHOJIOTHYECKHE U IKCILTyaTal[IOHHBIE CBOMCTBA
MaTepHAIIOB

[1K.4 y2 YMETb CBSI3bIBATh (PU3MUECKHE U XUMHUYECKUE CBOWCTBA MAaTEPHAJIOB U SBJICHHS, TPOTEKAIOIINE

B HHX, C TEXHOJIOTHYECKUMH MPOLIECCaMK ITPOU3BOJICTBA, 00PaOOTKH U ITepepadoTKH
MAaTepUaoB ¥ UX 3KCIUTyaTallMOHHON Ha/Ie)KHOCTBIO U JIONTOBEYHOCTHIO
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