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1 O0001mIeHHas1 CTPYKTYPA rocy1apCTBEHHOH UTOTOBOI aTTeCTAlMHU

I'ocynapcTBeHHass HTOroBas arrecrauus Mo HanpasiaeHuto 22.04.01 MarepuanoBenenue u
TEXHOJIOTUM MAaTepualioB  (Marucrepckas mnporpamMma: XHUMHUYECKOE MaTepHajoOBEICHUE)BKIOYAET
rocyaapcTBeHHbIH sk3aMeH (I'D) 1 BeIMyCKHYIO KBaTHpHUKaIMOHHYI0 padoty (BKP).

O06o01IeHHas CTPYKTypa rocynapctBeHHoN utoropoit arrecranuu (I'MA) npusenena B Tabnure 1.1.
Tab6muma 1.1 - O600menHas crpykrypa [MA

Konanl KoMmnerenuun I'D | BKP
OK.1 CITOCOOHOCTH K a0CTPaKTHOMY MBIIIUICHHIO, aHAIM3Y, CHHTE3Y +
OK 2 TOTOBHOCTbH I[ef/'ICTBOBaTL B HCCTaHl[apTHBIX chyaume, HCCTHU
COIMAIBHYIO M 3TUYECKYIO OTBETCTBEHHOCTbH 32 MIPUHSTHIC PEIICHUS +
OK.3 TOTOBHOCTb K CAMOPA3BUTHIO, CaMOpeaIn3allii, UCTI0JIb30BaHUIO
TBOPYECKOTO MOTCHIIHAIIA +

CIIOCOOHOCTH MOJIB30BATHCS PYCCKUM M HHOCTPAHHBIM S3BIKAMHU KaK
OK.4 CPEICTBOM JIEIOBOTO OOIIEHHS, YETKO U SICHO U3JIaraTh IpoOJIeMbl 1 +
pelIeHwsl, apryMEHTHPOBAThH BBIBOIBI

OK.5 CIIOCOOHOCTH [MoATOTAaBJIMBATL U NPCACTABIIATH IPE3CHTALIUN TIJIAaHOB U
PE3YyJIbTAaTOB COOCTBEHHOM U KOMaHI[HOI‘/'I ACATCIIbHOCTH +

TOTOBHOCTH (DOPMHUPOBATh U OTCTaWBATh COOCTBEHHBIE CYKICHUS U
Hay4HbIE TTO3ULINU, AHAJTU3UPOBATH U JIEJIaTh BHIBOJIBI MO COIIUATBHBIM,
OK.6 ATUYECKUM, HAYYHBIM U TEXHHUYECKUM ITpoOIeMaM, BO3HUKAIOIIUM B + +
npodecCHOHATLHOM IEATEIIBHOCTH, B TOM YHCIIE, C YICTOM

HKOJIOTMYECKUX MOCIECTBUIN

TOTOBHOCTb CaMOCTOSITEJIEHO BBIIIOJIHATH UCCIIEJOBAHUS HA
OK.7 COBPEMEHHOM 000pYy1I0BaHUHU U NMPHOOpax (B COOTBETCTBUHU C LIETSAMHU
MarucTepcKoi MporpaMMbl) U CTaBUTh HOBBIE MCCIIEI0BATENbCKIE + +

3a/1a4u

TFOTOBHOCTh K KOMMYHMKAIIMU B YCTHOW U MUCbMEHHOU (hopMax Ha
OIIK.1 PYCCKOM M MHOCTPAHHOM SI3bIKaXx JUIsl pEIICHUs 3a/1a4 +
npodecCuOHAIBHOMN 1 TETbHOCTH

TOTOBHOCTb PYKOBOJUTH KOJJIEKTUBOM B cpepe cBoeit

OIIK.2 npohecCuOHANBHOM NeSTeIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAS

collMajbHbIe, STHUYECKUE, KOH(PECCHOHANIbHBIE U KYJIbTYPHbIE +
paznnuns

CIOCOOHOCTH CAMOCTOATEIHHO Pa3BUBATh OA30BbIC 3HAHUS
OIK.3 TEOPETUYECKHUX U MPUKIIATHBIX HAYK IPU MOJICTHUPOBAHUH, .
TEOPETHUUECKOM U SKCIIEPUMEHTAIIbHOM HUCCIEA0BAaHUU MaTEPHUATIOB U +

MIPOLIECCOB B MPOQECCHOHATBHON AESITETbHOCTH

CITOCOOHOCTD MPUMCHATHE OCHOBHBIC ITOJIOKCHUA U METObI

OIIK .4 COIMAJIBHBIX, TYMAHHUTAPHBIX U DKOHOMUYCCKHUX HAYK ITPU PCUHICHUHA

HpO(I)CCCI/IOHaJ'IBHBIX 3aaa4 € YUCTOM HOCJ'IC,Z[CTBI/Iﬁ JJIA OGH.IGCTBa, +
9KOHOMUKH U 5KOJIOTHH

TOTOBHOCTh MTPUMEHSTH TIPUHIIUITBI PAIIHOHAIILHOTO UCTIOIb30BaAHUS
OIIK.5 NPUPOIHBIX PECYPCOB M 3AIUTHI OKPYKAIOIICH CPEIbI TPU PEIICHUH +
npodeccuoHaNbHBIX 3a7a4

CIIOCOOHOCTH BBITIOJIHATH MAPKETUHTOBBIE MCCIIEN0BAHUS U
OIIK.6 pa3pabarsiBaTh TEXHUKO-DKOHOMUYECKOE OOOCHOBAHHUE +
MHHOBAIIMOHHBIX PELIEHUH B POPECCHOHATLHON JEATELHOCTH




OIIK.7

TOTOBHOCTB MPOBOJIMTH MATEHTHBINA MOMCK, HCCIICIOBAThH
MaTEeHTOCIIOCOOHOCTH ¥ MOKA3aTeN TEXHUIECKOTO YPOBHS pa3paboTOK
" UCIIOJIB30BAaThH HpOLICI[ypr 3alIUTHI HHTeHHeKTyaHBHOﬁ
COOCTBEHHOCTH

OIIK.8

TOTOBHOCTB MPOBOJIUTH IKCIIEPTHU3Y MPOIECCOB, MATEPHUATIOB, METOJIOB
UCHBITAHUN

OIIK.9

CIIOCOOHOCTB K CAMOCTOSITEIbHOMY OCBOCHHUIO HOBBIX METO/IOB
UCCIICIOBAaHHUS U M3MEHEHHUIO HayYHOTO, HAy4YHO-TIEJarOTHYeCKOr0 U
MIPOU3BO/ICTBEHHOTO MPO(UIIS CBOEH MpodecCHoHaTbHON
TSI TeTbHOCTH

ITK.1

TOTOBHOCTD K HCITOJIb30BaHUIO COBPEMEHHBIX HH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA, TJI00aTbHBIX HHPOPMAIIMOHHBIX
pPECYPCOB B HAy4YHO-HMCCIIEA0BATENbCKON U PACUETHO-aHAITUTUYECKOU
JEeSATEILHOCTH B 00JIACTH MaTEePHATIOBEICHUS U TEXHOJIOTUN
MaTepuajoB

I1K.2

CIIOCOOHOCTE MCIIOJIE30BaTh MCTOABI MOJACIMPOBAHNA U OIITUMU3AIINHU,
CTaHJapTHU3allhuU U CCpTI/I(I)I/IKaI_[I/II/I AJIs1 OOCHKH U ITPOTHO3UPOBAHHA
CBOMCTB MaTCpraiIoB U 3(1)(1)CKTI/IBHOCTI/I TCXHOJIOTHUYCCKUX IIPOLCCCOB

IIK.3

CIIOCOOHOCTh MOHUMATh (PU3UYECKUE U XUMUYCCKHE TIPOIIECCHI,
MPOTEKAIOIIKME B MaTepuasax Mpu ux Mmojay4yeHun, oopaboTke u
MO (DHUKAINH; HCIIOIB30BATh B HCCIICIOBAHUSIX U pacueTax 3HAHHS O
METOJIaX MCCIICIOBAHUS, AaHATIN3a, IMATHOCTUKH U MOJICITHPOBAHUS
CBOWCTB BEIECTB (MaTEPUAIIOB), IPOBOJUTH KOMILICKCHBIE
WCCIICIOBAHMsI, TPUMEHSS CTaHIapPTHBIC U CEPTH(PHUKAIIMOHHBIC
UCTIBITAHUS

I1K.4

CHOCOOHOCTh MCII0JIb30BaTh HA MPAKTHKE COBPEMEHHbIE
IIPEACTABIICHMS], O BIUSHUA MUKPO- M HAHO-CTPYKTYPHI Ha CBOMCTBA
MaTepHaJIOB, UX B3aUMOJICHCTBUM C OKPYKAIOLIEH Cpeoil, OJISAMH,

JHEPreTUYECKUMH YaCTULIAMU U U3ITy4YCHUEM

IIK.5

CIIOCOOHOCTH CaMOCTOSTENBHO OCYIIECTBIATh COOpP JaHHBIX, U3Yy4aTh,
aHAJIM3UPOBATh U 0000IAaTh HAYYHO-TEXHUYECKYI0 HH(DOPMAIHIO 110
TEMaTUKE UCCIIEJOBaHMsl, pa3padaThIBaTh U NCIOJIB30BaTh
TEXHUUYECKYIO JOKYMEHTAIUIO B IPO(ECCUOHATILHON e TEIbHOCTH

I1K.6

TOTOBHOCTH MCHOJIL30BaTh 3HAHUS OCHOBHBIX IOJIOKEHUU aTCHTHOT'O
3aKOHOAATEJIbCTBA U ABTOPCKOI'O IIpaBa PCD, HOPMAaTUBHBIC TOKYMCHTLIL
10 BOIIpOCamM I/IHTCJIHCKTyaHLHOﬁ COOCTBEHHOCTH IIpU MOATOTOBKE
JAOKYMCHTOB K IIATCHTOBAHUIO U O(i)OpMJ'IeHI/IIO HOYy-Xay

K.22.B/IIT

TOTOBHOCTBH MTPOBOAMUTH BEIOOP MaTEepHUAaOB JIJIS 3aJaHHBIX YCIOBUH
AKCIUTyaTaIliy C y4eTOM TpeOOBaHUM HAJIEKHOCTH, TOJITOBEYHOCTH U
SKOHOMUYHOCTH, SKOJIOTUYECKHUX MOCIIEICTBUI UX MPUMEHEHHUS Ha
OCHOBE 3HAHUS OCHOBHBIX TUIIOB HEOPTraHUYECKUX U OPraHUYECKUX
MaTepuajoB pa3IMuYHOTO HA3HAUYEHHUSI, B TOM YUCJIE HAHOMAaTEpPHaJIOB

MK.23.B/IIT

TOTOBHOCTb CAMOCTOSITEJIBHO ITPOEKTUPOBATH TEXHOJIOTMUECKUE
MIPOIIECCHI TPOU3BOICTB MAaTEPHAIIOB U U3JICTTUH U3 HETO C 3aJaHHBIMH
XapaKTePUCTUKAMH

IIK.24.B/OY

TOTOBHOCTB HMCIIOJIB30BATh OCHOBHBIC ITOHATUSA O6HI€FO n
MMPOU3BOJACTBCHHOI'O MCHC/[’KMCHTA B HpO(bCCCI/IOHaJ'IBHOI\/'I
JACATCIIBHOCTHU




2Conep:kaHue ¥ MOPSI0K OPTraHU3ANMH TOCYIAPCTBEHHOI0 YK3aMeHa

2.1Conepsxkanne rocy1apCcTBEHHOI0 IK3aMeHa

2.1.1 TocynapCTBEHHBIM »SK3aMeH SBISAETCS KBaIU(PUKAIMOHHBIM M MpeIHa3HaYeH IS
OTIpe/IeTICHUs] TEOPETUICCKOM MOATOTOBICHHOCTH BBIMTYCKHHMKA K PEHICHHIO MPO(ECCHOHAIBHBIX 3ajad,
yctanoBiieHHbIX ®I'OC BO.

2.1.2 TocynmapCTBEHHBI 53K3aMEH TIPOBOJMTCS IO MarephaliaM HECKOJIbKHX JAHCIUILINH
00pa30BaTeNbHON MpPOTrpamMMbl, Pe3yJabTaThl OCBOCHHS KOTOPBIX HUMEIOT ONpeessionlee 3HaYCHUe s
poecCHOHATLHOM IS TEIILHOCTH BBIITYCKHUKOB.

2.1.3 CopepxaHue KOHTPOJUPYIOIIUX MaTEPUAIOB M KPUTEPUU OLEHKH TOCYIapCTBEHHOIO
9K3aMeHa MPUBEACHEI B POHIE OLIeHOYHBIX cpeacTB [ UA.

2.2 Tlopsi/iIoK OPpraHUu3auu rocy1apcTBEHHOI0 IK3aMeHa

2.2.1 T'ocymapcTBeHHbI 3K3aMeH 1o Harpabiienuto 22.04.01 MarepuanoBefeHre U TEXHOJIOTHUU
MaTepuaioB (Marucrepckas mporpamma:XuMHUYECKOE€ MaTepHUajOBEIEHUE)IPOBOAUTCS OYHO B YCTHOM
dbopMe mo Ouneram ¢ 00sA3aTeIbHBIM COCTAaBICHHEM KPAaTKUX OTBETOB B MHCHbMEHHOM BHJE Ha JUCTaX
Oymaru co mramrom Qaxymnbrera (Kadeapsr).

2.2.2 T'ocynapcTBeHHbIN 3K3aMeH MPUHHUMAETCS TOCYJAapCTBEHHOH 5K3aMEHAI[MOHHON KoMuccuen
(I'OK) B cpokw, onpeesieHHbIE COOTBETCTBYIOIIMM KaJICHIApHBIM rpadukoM ydeOHOTO mporiecca.

2.2.3 Jlns oTBeTa Ha OMJIETHI CTYJEHTaM MPEAOCTABISAETCS BO3MOKHOCTh MOJTOTOBKU B TeueHue 60
MUHYT. JJ11 OTBETa Ha BOMPOCHI OMJIETa KAXJIOMY CTYJEHTY IPENOCTABISIETCA BPEMs JJIsl BBICTYIUICHUS
(ue Oomee 20 muHyT), mocine uero mnpencenatens ['DOK mpemraraer ee uneHam 3agaTh CTYACHTY
JOTIOJTHUTEIBHBIE BOMPOCHI B paMKaxX TEMAaTHWKH BOIPOCOB B Owiere. Eciu CTylneHT 3aTpynHsieTcs: npu
OTBETE HA JIONMOJHUTENbHbIE BOMpOCHl, wieHbl ['DK MOryr 3amaBaTh BOIIPOCHI B paMKax TEMaTHKHU
IIPOrpaMMbl rOCYAapCTBEHHOT0 3K3aMeHa.

2.2.4 Pe3ynbTaThl TOCYAapCTBEHHOTO 3K3aMeHa OOBSBISAIOTCA B JCHb €ro MPOBEICHHS IOCIHe
odopmIteHus MPOoToKoJIoB 3acenanusl JK.

3Copnepxxanue U MOPSIAOK OPraHU3ALMY 3AIMTHI BHIYCKHON KBATU(UKAIMOHHOH padoThI

3.1 CopepxxaHue BbINYCKHOM KBAJIN(PHUKANMOHHON padoThl
3.1.1BbinyckHas  kBanubukaiponHas padora (BKP)mpencraBnser co0oil  BBINOJHEHHYIO
oOyvaroruMmcsi  paboTy,  JIEMOHCTPUPYIOUIYIO  ypOBEHb  IMOATOTOBJICHHOCTH  BBITYCKHHKA K
CaMOCTOSITENIbHON MPO(ecCHOHATBHOMN 1€ TebHOCTH.
3.1.2BKP umeer crieayroniyio CTpykTypy:
— 3a/laHHe Ha BBITYCKHYIO KBATU(UKALMOHHYIO paboTy,
— anHoTanus (pedepar Ha pyCCKOM U aHITIMHCKOM S3BIKE),
— coxepxkaHue (mepedeHb pas3aeios),
— BBeJIcHHE(BKJIFOYAOIIEE aKTyaIbHOCTh BEIOPAHHOM TEMAaTHKH),
— IIeJH W 33/1a49¥ UCCIICIOBaHUS,
— aHAIUTUYECKUN 0030p IUTEpaTypHI,
— HuccaenoBaTenbekas (IKCIepUMEHTAIbHAS) YacTh,
— OSKOHOMHYECKas 4acTh,
—  3aKiIroueHHe (BHIBOJIBI),
—  CIIMCOK HCIOJIb30BAHHBIX HCTOUHUKOB (B TOM YHCIJI€ ICTOUHUKU Ha HHOCTPAHHOM SI3bIKE),
— NpWIOKEeHHs (IpU HEOOXOTUMOCTH).

3.2ITopsiaoK 3aMMTHI BHIMYCKHOIH KBAJU(PUKANMOHHONH PadoThI

3.2.1Iopsnok  3amutel BKP ompenensercs aedictByronmm [lonoxkeHueM o rocyaapCTBEHHON
UTOTOBOM aTTECTAllUU BBIMYCKHUKOB (peIepaIbHOTO TOCYJapCTBEHHOI'O OIOKETHOTO 00pa30BaTEIbHOIO
yupexxaeHus: Beicuiero obpazoBanus «HoBocMOMPCKUI rocyapcTBEHHBIH TEXHUYECKUN YHUBEPCUTET»



1o 00pa30BaTeNbHBIM IPOTPaAMMaM, peali3yeMbIM B COOTBETCTBHHU C (eiepalbHBIMH FOCY1apCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHIAPTAMH BBICIIIETO 00pa30BaHUS.

3.2.23amuTa BHITYCKHOM KBAJIM(UKAITMOHHONW PabOThI MPOBOIUTCS HA 3aCEJaHUH TOCY1apCTBEHHON
9K3aMEHAllMOHHON KOMHUCCHH.

3.2.3Meronuka u kputepun orienkn BKP npuBenens! B ponae onenounsix cpencts I'UA.

4Cnmncoxk HICTOYHUKOB AJId IIOATOTOBKH K FocyﬂapCTBeHHOﬁ HTOrOBOM aTTeCcTAIUHU

4.1 OcHOBHbIE HCTOYHUKH

1. MarepuanoBenenue. TeXHOIOTHI KOHCTPYKIIMOHHBIX MaTepuaioB: Y4eb.mis By30B8. B 2 1./ A.B.
umkun, B.C Yepeanuuenko, A.H. Yepenanos, B.B. Mapycun; noa pen. B.C. Uepeanuuenko. —
HoBocubupck: Mzn-Bo HI'TY, 2004. T. 1. DieMeHTBl TEOPETHYECKHUX OCHOB MAaTEPUATIOBEICHHS W
TEXHOJIOTUH MOIY4YEHUs MaTepuaiioB. — 448 c.

2. MarepuanoBenenue. TexXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHrasioB: Yueb. 1y By30B. B 2 1./ A.B.
Iumkun, B.C Yepeanuuenko, A.H. Uepenanos, B.B. Mapycun; non pea. B.C. Uepennuuenko. —
HoBocubupck: Mzn-so HI'TY, 2004. — T. 2. TexHonoruu mnoixyd4eHus U 0OpaOOTKU MaTEpHUasOB.
Marepuaibsl Kak KOMIIOHEHTHI 00opyaoBanus. 508 c.

3. Hanomarepuansl. Hanorexnonoruu. Hanocucremnasi Texuuka. MupoBble pocTikenus 3a 2005
roxa: coopuuk / mox pex. I1. I1. Mansuesa. - M., 2006. — 149 c.

4. T'yceB A. . Hanomatepuanbl, HAaHOCTPYKTYpbI, HaHOTexHOJoruu / A. W. I'yceB. - M., 2007. -
414 c. : n.

5. ®axsnpman b. J[. Xumus HOBBIX MaTepuajoB M HAHOTEXHOJIOTHU: [ydueOHoe mocobue] / b.
®axnbman; nep. ¢ anri. J. O. Yapkuna, B. B. YTounukosoii; mox pen. FO. JI. Tperbsixosa, E. A.
I'ynununa. - Jonronpyansiid, 2011. - 463 c.

4.2 JIonoJTHUTEeIbHbIEHCTOYHUKH

1. A. Bectr. Xumus tBepaoro tena. Teopus u npunoxenus. Y. 1, U 2: Ilep. ¢ anrn.—M.: Mup,
1988.-436 c.

2. A.B. Knoteko, U.A. Tlpecusikos, }0.Jl. TpetpsikoB. Xumust TBepaoro tena.—M., Axagemus, 2006,
304 c.

3. Cyzpmanes W. II. Hanorexnonorus. @PU3NKO-XUMHUSIHAHOKIACTEPOB, HAHOCTPYKTYp U
Hanomatepuainos / U. I1. Cy3nanes. - M., 2006. - 589 c. : ni.

4 T'enepaioB M. b. KpuoxumuueckassHaHOTEXHOJIOTHS: [ydeOHOe mocoOue s BY30B TO
CHelMaJbHOCTH "MamuHbel M anmaparbl XUMHYECKMX NpOM3BOACTB" M "ABTOMaTM3MpPOBaHHOE
MPOU3BOICTBO XuMudeckux npeanpustuii”] / M. B. I'enepanos. - M., 2006. - 325 c.

4.3 MeTtoau4eckoe odecreyeHue
1. barae B. A. Marepuansl ¢ HAHOKPUCTALIIMYECKOW CTPYKTypoil: yueOHoe mocobue / B. A.
baraes, 3. b. baraesa; HoBocu6. roc. texs. yH-T. - HoBocubupck, 2007. - 262 c.
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1IlacmopT rocy1apcTBeHHOr0 IK3aMeHa
1.1 O60611eHHAs CTPYKTYPA rOCyA1apCTBEHHOI0 IK3aMeHa
O0001IeHHAas CTPYKTYpa TOCyIapCTBEHHOTO YK3aMeHa npuBeaeHa B Tadmuie 1.1.1.
Tabmuma 1.1.1

Bonpocsl
Koanl Komnerenuuu u nokasaresim ¢cpopMUPOBAHHOCTH |TOCYIAPCTBEHHOIO
IK3aMeHa

OK.6 roToBHOCTD (l)OpMHpOBaTB H OTCTANBATh COOCTBEHHDIE CYKACHUS U HAYYHDBIC IIO3UIUH,
AHAIM3HUPOBATH U A€J1aTh BBIBOJAbI 10 CONUAJTBHBIM, 3 TUY€CKUM, HAYYHBIM U TEXHUYCCKUM
npoﬁ.neMaM, BO3ZHHKAKOIIIUM B l'[pO(l)eCCI/IOHaJ'[LHOﬁ ACATEJIBbHOCTH, B TOM YHUCJIE, C YIETOM
IKO0JOTMYeCKUX MOCIeACTBUM

3HaTh METO/Ibl U CIIOCOOBI aHAIM3a HAyYHbIX U

a1 TEXHHYECKUX POOIICM, BO3HHUKAOLIKX B

IpoeCCUOHATIBHOM EATEIbHOCTH, B TOM YHCIIE, C
YUYETOM 3KOJIOIMYECKHX MOCIEICTBUN

Bomnpoc 1

OK.7 roTOBHOCTB CAMOCTOSITE/IbHO BBINOJIHATH HCCJIEJOBAHUSA HA COBPEMEHHOM
00opyoBaHNH M IpUOOpPax (B COOTBETCTBUM € LEJSIMH MATHCTEPCKOM NMPOrpaMMbl) U
CTABUTDH HOBbIE HCCJIEI0BATEIbCKIE 321aUH

3HATh METOJIbI U OCOOCHHOCTH (PH3UKO-XUMUICCKUX
31 METOJIOB UCCIIEI0BAHUs HA COBPEMEHHOM Bormpoc 22-24
00opyaoBaHUU

OIIK.3 cnnioco0HOCTH CAaMOCTOSATEILHO PA3BUBATh 0a30Bble 3HAHUS TEOPeTHYECKHUX U
NPHUKJIAAHBIX HAYK IPH MOJEJIMPOBAHNHU, TEOPETHYECKOM H IKCIIEPUMEHTAJIBLHOM
HCCIeI0BAHMH MATEPHAJIOB H IIPOLIECCOB B PO eCcCHOHAILHOM /1eSITeJIbHOCTH

3HAaTh OCHOBBI KpUCTAIUIOrpaduu u 00IacTH ee
31 MPUMEHEHHS ISl TEOPETUIECKOTO U Bompoc 28-29
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS MaTEPHATIOB

YMETb MIPUMEHSITh OCHOBHBIE PHHIIUATIBI
yl KpUCTAILIOTpaduH TSl TEOPETUIECKOTO U Bompoc 28-29
SKCIICPUMCHTAJIIBHOT'O UCCJIICAOBAHUS MAaTCPUAJIOB

YMETb HAXOAUTH U O606H_[8.TB AHAJIOTUHU B PA3BUTHUU
y2 MaTepurajloB, TCXHUKHU U TEXHOJIOTHI BOHpOC 1’ 10’ 34

OIIK.8 roTOBHOCTH NPOBONTH IKCNEPTH3Y NPOLECCOB, MATEPHATOB, METOI0B HCIILITAHUI

YMETh IPOBOJUTH IKCIIEPTU3Y ITPOLIECCOB, MATEPUATIOB, )
y1 METOZ0OB UCIBITAHUN Bompoc 22-24

OIIK.9 cnioco0HOCTH K CAaMOCTOATEJIbHOMY OCBOCHUIO HOBBIX METO/0B HCCJICAOBAHUA 1
N3MEHEHUI0O HAYYHOI'0, HAYYHO-NeJaroru4ecKoro U mNpou3BoACTBEHHOI0 NPOQHIIsA CBOCH
NnpogdeccHOHATBbHOM 1esITeTbHOCTH

31 3HaTh HOBBIC MECTOABI UCCIICAOBAHUA U TCHACHIINHN Bompoc 22-24
pa3BUTHA B obiactu COBPCMCHHOT'O MAaTCPUATIOBCACHU p

IIK.2 cnoco0HOCTH MCIOJIb30BATH METO/AbI MOIEJTMPOBAHUS W ONITUMU3AIMH,
CTAHJAPTU3ALMHU U cePTU(PUKAIUM VIS OLIEHKH ¥ MPOTHO3UPOBAHUS CBOMCTB MaTEePHUAJIOB U
3¢ GEeKTUBHOCTH TEXHOJOTHYECKUX MMPOIECCOB

3HATh CIIOCOOBI MOJICTTMPOBAHUS U ONTHMH3AIIIH,

CTaHgapTUu3all U CEPpTUPUKAIINU JIA OLICHKU U

31 Aap It PTH(HKALINA JUIA OIL Bompoc 32-33
IMPOTrHO3NPOBAHHA CBOMCTB MaTCpHUAJIOB U

3(PEKTUBHOCTH TEXHOJIOTUUECKHX MTPOIIECCOB

YMETh MIPOBOJMTH MOJICIIMPOBAHNE W ONITHMHU3AIHIO IS
y2 yBeNn4eHUs 23PPEKTUBHOCTH TEXHOJIOTHUECKUX Bompoc 32-33
IPOLIECCOB MPH TTOJIyYEHHN HOBBIX MaTEPUAIOB




IIK.3 cioco0HOCTH, MOHMMATH (PU3NYECKHe U XUMHYECKHE MPOoLecChl, MPOTeKauue B
MaTepuaJiax nmpu ux MnoJy4yeHnu, oopadorke u MoaupuKauum; NCNOJb30BaTh B
HCCJIeJOBAHMSAX H PacueTax 3HAHHUS 0 MeT0aX UCCIeJOBAHMS, AHAIN3A, IUATHOCTUKHU U
MO/1eJIMPOBAHMS CBOICTB BellleCTB (MATEPUAJIOB), IPOBOANTH KOMILJIEKCHbIE UCCJIEI0BAHMS,
NPUMEHSS CTAHAAPTHbIE U CePTH(UKANMOHHBbIE MCTILITAHUSA

13 3HATb OCHOBHBIC KJIACCHI YTJICPOAHBIX MAaTCPHUAJIOB U

METOIBI UX CHHTE3A Bonpoc 36

3HAaTh OCHOBHBIE 3aKOHOMEPHOCTH U3MEHEHUS
34 (bu3MYECKUX CBOWCTB MaTEPHUAJIOB, B TOM YUCIE UX Bompoc 2-19
MEXaHUYECKUX XAPAKTEPUCTUK

35 3HATh OCHOBHBIE (PU3MUYECKUE U XMMHYECKHUE TOAX0/bl k| Bormpoc 23-25,
CHUHTE3Y HEOPraHUYECKUX MaTEPUaIoB 37-48

3HaTh (PU3HUECKUE U XUMUYECKHUE MPOIIECCHI,
36 IIPOTEKAIOIUE B MaTepUallax IIPU UX NOJIYYEHUH, Bompoc 19, 28-31
o0paboTke 1 MogupuKaIuu

37 3HAaTb OCHOBHBIC MCTOAbI HCCIICAOBAHN, aHAJIN34a, Bompoc 20-22
JAUArHOCTUKHU U MOACIIUPOBAHUA CBOICTB MaTcpuaJioB p

3HATh METOJIOJIOTHUIO KOMILJIEKCHBIX MCCIIEI0BAHUN
38 METOJMKHU CTaHJAPTHBIX M CEPTU(PUKAITMOHHBIX Bormpoc 20-22
HUCIIBITAHUN

IIK.4 ¢cioco0HOCTH MCMO0JIb30BATH HA IPAKTHKE COBPEMEHHbIE MPeICTABIEHNS, 0 BJIUSTHUU
MHKPO- M1 HAHO-CTPYKTYPbI Ha CBOHCTBA MATEPUAJIOB, HX B3aUMOAEHCTBUM € OKPYKalouIei
cpenoii, NoJsIMH, FHEPreTHYeCKMMH YACTHIIAMHU M U3JYYeHHeM

2 3HATh 3aKOHOMEPHOCTH BIJIUSHUSA MUKPO- U HAHO- Bompoc 8-10, 11,
CTPYKTYpBI Ha CBOICTBA MaTepHAaIOB 35

3HATh IPUYMHBI U MEXAHNU3MbI BO3IEHCTBUS (PaKTOPOB
13 OKPYKAIOIICH CPEJIbI, TEMIICPATYPBl, JaBICHHUS,
JNEKTPUYECKUX MOJIEN, DHEPreTUUECKUX YaCTULl U
M3JIy4eHHS Ha CBOMCTBA MaTEPUAIIOB

Bompoc 12

1 YMETh OLICHMBATH BIUSHUE MapaMeTpOB MUKPO- 1 HaHO-| Bompoc 8-10, 11,
y CTPYKTYpPBI Ha CBOMCTBA MaTEpPUAIOB 35, 38-48

YMETb OLIEHUBATh M PACCUUTHIBATh U3MEHEHHUE CBOICTB
MaTEpUajIoB B 3aBUCUMOCTHU OT TEMIIEPATYPHI, )

y2 JTaBJICHUS, MEXaHUYECKON 00paboTKH U ITpU Bonpoc 2-15
BO3/JCHCTBUM IpYrUX (PakTOpOB

ITK.S cnioco0HOCTHb CaMOCTOSITETIbHO OCYIIECTBJSITH COOP JaHHBIX, H3Y4aTh, AHAJTH3UPOBATH U
000011ATH HAYYHO-TEXHHYECKYI0 HH(OPMALMIO 110 TEMAaTHKe HCCIeI0BaHus, pa3padaTbiBaTh
H UCITOJIB30BATh TCXHUYCCKYIO JOKYMCHTAIIUIO B npod;eccnona.nbnoi/i JEATECJIbHOCTH

3HAaTb COBPCMCHHBIC I/IH(l)OpMaIII/IOHHBIe TEXHOJIOTHH U

33 0as3sl JAaHHBIX, BKIIFOYAOMIUC TCXHUYCCKYIO

JOKYMCHTAIIUIO B o0iactu COBpPCMCHHOT'O
MaTCpHaJIOBCACHUA

Bompoc 1, 42

ITK.22.B/IIT roToBHOCTH NPOBOANTH BHIOOP MATEPHAJIOB /s 32JaHHBIX YCJIOBHIA
IKCIVIYATANMH € y4eTOM TPeOOBaHMII HAIEKHOCTH, 10JT0OBEYHOCTH M IKOHOMHUYHOCTH,
JKOJIOIMYECKHUX MOCICACTBUI UX NPUMEHEHUS HA OCHOBE 3HAHHSA OCHOBHBLIX THIIOB
HEOPraHW4YeCKHX M OPraHu4eCcKHX MaTepHajIoB Pa3JIMYHOr0 Ha3HAYEHHs, B TOM 4YHCJIe
HAHOMATEPHAIOB

3HATh KPUTEPUH BHIOOPA MaTEpHAIOB JUIs 33aJJaHHBIX
yCJ'IOBI/Iﬁ X IPUMCHCHUA HAa OCHOBC 3HAHWA OCHOBHBIX

31 Bompoc 1-15
TUIIOB HCOPTaHNYCCKUX U OPraHUYCCKHUX MaTCpHUaIOB

Pa3INYHOrO Ha3HAYEHHS, B TOM YHCIIC HAHOMATEPHAJIOB




YMETb MPOBOJUTH BHIOOp MaTepuaioB Ha OCHOBE 3HAHUS
OCHOBHBIX THUIIOB HEOPTraHUYECKUX U OPTraHUYECKUX
1 -
y MaTepHalioB Pa3IMYHOTO HA3HAYEHHUS, B TOM YHCIIE Bonpocs 32-37
HaHOMAaTepHaJloB

NK.23.B/IIT roToBHOCTH CAMOCTOSITEJIbHO MPOEKTUPOBATH TEXHOJIOTHYECKHE NPOLECCHI
NPOM3BOJACTB MATEPUAJIOB U M3/1eJIMii U3 HEro ¢ 3aJJaHHbIMHM XaPAKTEPUCTHKAMHU
3HaTh METOJIbI TPOEKTUPOBAHUS TEXHOJIOTHUYECKUX
31 IIPOLIECCOB IIPOU3BOACTBA HOBBIX MaTEPHUAIOB C Bonpocer 23-25,

3a/IaHHBIMU XapaKTEPUCTHUKAMU 39-47

YMETb CaMOCTOSITEIbHO IPOEKTUPOBATH
yl TEXHOJIOTHYECKHE IPOLIECCI IPOU3BOACTBA MATEPUANIOB| Boynocr; 11, 44-48
C 33JIaHHBIMU XapaKTEPUCTUKAMU

1.2I1pumep Ounjiera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
MexXaHUKO-TEXHOJIOTHYECKUH (PaKyIbTeT

JK3aMeHAIIMOHHBIN OmIeT Ne
K FOCYJIapCTBEHHOMY 3K3aMeHy 1o HampasieHuto 22.04.01 MarepuanoBeeHue U TEXHOJIOTUU
matepuanoB. [Ipoduns «XuMuyeckoe MaTepuaaoBeICHUE)»

1. MeTob! BbIpAIMBAHNS MOHOKPUCTAILIOB U3 Ta30BOM (a3bl. MeTo bl BbIpAIIMBAHUS U
OYHCTKHU KPUCTAJUIOB 3a CUET TPAHCIIOPTHBIX PEAKIINN

2. UTto Takoe CBEpXIUIACTUYHOCTh MaTEPUAIOB U YeM OHa 00yClIOBIeHa?

3. Onucarhb CyIIecTBYIOIINE METO/IbI KIacCUu(PHUKaMK HaHOMaTepuanoB. YTo Takoe
HaHOKEPaMHUYECKUE MATEPUAIIbI, IPEUIOKUTE METOBI UX CUHTE3A.

Vr1Bepxknaato: 3aB. kadenpoit XXT A.U. Anapues
(moamucs)
(mata)

1.3 Meroauka oneHKH

bunetsl k 3k3aMeHy (GOpMHUPYIOTCS U3 BOIPOCOB, NPEICTaBICHHbIX B myHKTe 1.5. buner
COJICPXKHUT TPU TEOPETHUECKUX Bolpoca. Bompockl Omiieta BbIOMpalOTCs CilydalHbIM 00pa3oM H3
MEepeyHsl BOIPOCOB B COOTBETCTBUU C TEMATHUKOM MUAAKTHUECKUX eIUHUIL] «DPU3NKO-XMMHUYECKHE
OCHOBBI Pa3pabOTKM W TOJYy4YeHUs (YHKIMOHAJIBHBIX MaTepuaioB», «MarepuanioBeieHue U
TEXHOJIOTMM COBPEMEHHBIX MAaTEPHAIOB» M «XHUMHYECKUE HAHOTEXHOJIOTUN». JK3aMEH IPOBOJAUTCS
B YCTHOH (opme ¢ 00s3aTeIbHBIM COCTABJICHUEM KPaTKUX OTBETOB B MHUCbMEHHOM BHJE. MTOrosas
OIIEHKA 3a TOCYJAPCTBEHHBIM HK3aMEH BBICTABIISIETCS. B COOTBETCTBUHU C KPHUTEPUAMH,
MpPUBEJECHHBIMU B 11. 1.4.



1.4 Kpurepuu oueHku
[To pesynapraraM OTBETOB CTYJEHTAa Ha BOIPOCHl OWJIETa W JONOJHHUTENIbHBIE BOIPOCHI
(yTouHsIOIIME CYThb OTBETAa) TIOCYJApCTBEHHAs 3K3aMEHAIMOHHAs KOMMCCHSI  OLICHMBAeT

c(hOpMHUPOBAHHOCTh KOMIIETEHIIUH Ha Pa3HbIX YPOBHSX.

CootBercTBHE YpOBHEH CHOPMUPOBAHHOCTH KOMIIETCHIIMMA, KPUTSPUEB OIICHKU M OAJIOB I10

100-6anpHo¥ mKane npuBeaeHo B Tabmume 1.4.1.

Tabmuua 1.4.1

YpoBeHb
Kpurepuu oueHku copMHPOBAHHOCTH Auanason
purep pMHP . 0aJL10B
KOMIIeTeHIIUH
CTYJICHT MPABUIHHO U TIOJTHOCTHIO OTBETHII Ha YETHIPE
BOIIPOCA 3K3aMEHAI[MOHHOTO OUjieTa, a TaKxKe .
p 1 ’ [IpoaBuHYTHII 87-100

JIOTIOJTHUTEIHHBIE BOIPOCHI, YTOUHSIOINIUE CYTh OTBETA,
4yeM MoKa3all yriIyOJIeHHbIe 3HAHUS
CTYJCHT NMPaBUJIHBHO OTBETHJI Ha BCE BOIIPOCHI, HO
HEJO0CTAaTOYHO Pa3BEPHYTO WM OTBETUJI MUHUMYM Ha TPH .

A Pa3BepIy Y p bazoBbrit 73-86
BOIpoca Ousera abCOTIOTHO MPABUIIBHO M IOCTATOYHO
pa3BepHYTO
CTYJICHT B II€JIOM MTPABWJIBHO OTBETUJI MHHUMYM Ha J[Ba
BOIpoca OusieTa, 3HaHUS HE CTPYKTYPUPOBAHBI U [ToporoBsrii 50-72
TTOBEPXHOCTHBI
CTYJICHT MPaBUJIHHO OTBETUII HEe OoJiee 4eM Ha OJIUH

Y p Hwxe moporosoro 0-50
BOIIPOC 3K3aMEHAIMOHHOTO OnyeTa

HTorosas oleHka IO rocyJapCTBEHHOMY 3K3aMeHY BbicTaBisiercs o 100-OaninbHOM mmikaie,
no OykBenHoil mkane ECTS um B TpaguumonHoit ¢opme (B COOTBETCTBUM C JEHCTBYIOIIUM

[MonoxxeHreM 0 OATBHO-PEHTHHIOBOM CHCTEME OIICHKH J0CTHKeHHi cTyaentoB HI'TY).

=

o oA

10.
11.
12.

13.
14.

15.

1.5IIpuMepHBbIii NepeyeHb TeOPeTHYECKUX BONPOCOB

OcCHOBHBIE 337]a4¥ COBPEMEHHOT'O MaTEPUATIOBEICHNU.

AMOpdHBIE METAITHYECKHE CIUIABBl. XapaKTEepHbIe 0COOCHHOCTH, 00JIACTH IPUMEHEHUS,
MIPUMEPHI CIIJIABOB.

JlicriepcHO-yNpOYHEHHbIE KOMITO3UIIMOHHBIE MaTepHalibl. XapaKTepHble 0COOEHHOCTH,
o0JacTu MPUMEHEHHUS, TUITUYHBIE MTPEICTABUTEIH

Kepamuka B pakeTHO-KOCMHUYECKOM MalIMHOCTpoeHUH. Kepamuueckue qBuraTeny.
Kepamuka cnenuaabHOTO Ha3HAYEHUS.

Matepuaisl co crerualbHbIMU MATHUTHBIMU CBOMCTBaMU. XapaKTepHblE 0COOEHHOCTH,
o0acTu MPUMEHEHHUS, IPUMEPBI MaTEPUAJIOB.

Mertamibl ¢ mamMsaThio GopMbl. XapakTepHbIe 0COOCHHOCTH, 00JIACTH TPUMEHEHUS,
TUMHWYHBIE PEJICTABUTEIH.

Hanokommo3utsl. XapakTtepHbie 0COOCHHOCTH, 00JIaCTH IPUMEHEHUS, TUTTUYHBIC
IIPEICTaBUTENH.

HanoTpyOku 1 HaHOBOJIOKHA. XapakTepHbIE 0COOCHHOCTH, 00JIaCTH TPUMEHEHUSI.
Hanouwacruisl. XapakTepHble 0COOCHHOCTH, 00JIACTH MTPUMEHEHHUS.

OcCHOBHBIE 3TaIlbl TEXHOJIOTUHU MPOU3BOICTBA KEPAMHUKHU.

PagunanmonHo-cTolikue Marepuaibl. XapakTepHble OCOOCHHOCTH, 00JIaCTH TPUMEHEHHUS,
TUMIUYHbBIE TPEJCTABUTEIH.

Pexxyimmii kepaMU4eCKUN HHCTPYMEHT.

CaepxnpoBoidlye MaTepraibl. XapakTepHble 0COOEHHOCTH, 0071acTU MPUMEHEHHUS,
MIPUMEPHI CILJIABOB.

Cunrerpan. XapakTepHble 0COOCHHOCTH, 00JIaCTH IPUMEHEHUSI.




16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

CroucTpie KOMIO3UIMOHHBIE MaTepHalibl. XapakTepHble 0COOEHHOCTH, 001acTH
IIPUMEHEHHMS, TUITUYHbIE IPEJCTABUTENIN

CrutaBbl ¢ TOCTOSTHHBIM MOJTYJIEM YIIPYTOCTH. XapaKTepHble OCOOCHHOCTH, 00JIACTH
IIPUMEHEHMSI, TUITUYHbIE [TPEJICTABUTEIH.

CrutaBbl ¢ peryiaMeHTHPYEMBIM TEMITEPATypHBIM K03 (QUIIMEHTOM JTMHEWHOTO PACIIUPEHHUS.
XapakTepHble 0COOEHHOCTH, 00J1aCTH IPUMEHEHNUS, TUITUYHbIE IPECTaBUTEIH.

CriocoObl MOBBILLIEHUS BA3KOCTU PAa3pyLICHUs KEPAMUYECKMX MAaTEPUAJIOB.
DKcIepUMEHTAIbHbIE METO/Ibl MCCIIEI0BAaHMSI MATEPUAIIOB: UCCIIEJOBAHUE CTPYKTYpPBI
MaTEepUasoB.

OKCcIepUMEHTAIbHbIE METO/Ibl MCCIIEI0BAaHHS MATEPUAIIOB: UCCIIEJOBAHUE MUKPOCTPYKTYpPBI
MaTEepUasoB.

OKcIepUMEHTAIbHbIE METO/IbI MCCIIE0BAHMS MATEPUAIIOB: U3MEPEHHSI MEXaHUYECKUX
CBOWCTB MaTe€pHUAJIOB.

MeTozb! BbIpaIlIMBAHNS MOHOKPUCTAIUIOB U3 PacIIaBOB U pacTBOPOB. [ uaporepManbHble
METO/Ibl BbIPAILLMBAHUS KPUCTAILIIOB

MeTob! BbIpAIMBAHNS MOHOKPUCTAIIOB U3 Ta30BOM (a3bl. MeTo1bl BbIpAIIMBAHUS U
OUYMCTKU KPUCTAJIJIOB 3a CYET TPAHCIIOPTHBIX peaKLuii

Mertoab! 30HHOM T1aBKU. OUUCTKA KPUCTAIUIOB. DJIEKTPOXUMHUYECKAs OUUCTKA
(paduHUpOBaHNE) METAIIIIOB

Kpucrannuueckas pemierka, 6a3uc, BEKTOpP KpUCTAIUINYECKON PEeIIeTKU, MEKIIOCKOCTHBIE
paccrosinus. Onepanuu CUMMETPUH B KPUCTAJUIMYECKOM perieTke. TpaHcasiuonHast
CUMMETpHS.

Pemerka bpase. OcHOBHBIE THUIIBI TPEXMEPHBIX pelieTok bpase. bazouneHTpupoBanHas,
00BbEMOLICHTPUPOBaHHAs, IpaHelleHTpUupoBaHHas. Kpucramiorpadudeckas miIocKocTh U
Kpucramutorpaduyeckoe Harpasinenue. Manexcer Muiepa.

Toueunsle nedexTsl B KpucTaiiax. TepMoaMHaMUUecKue PUUUHBI 00pa30BaHMsI TOUEUHBIX
nedexToB. DHeprust 00pa3zoBaHus 1ehekToB. MeTOobI €€ OIleHKH. 3aBUCUMOCTh TOYEUHBIX
ne(eKTOoB OT TeMIepaTypsl

Bnusinue ToueuHbIX AeekToB Ha pU3NUECKHe U XUMUYECKUE CBOMCTBA KPUCTAIIOB.
Hecrexuomerpus B kpuctamuiax. DJaeKTpoHHbIe JedekTsl. BausHue naBneHus (akTHUBHOCTH
KOMITOHEHTA B ra30BOH (ha3e) Ha KOHIICHTPALIUIO T1e(PEKTOB

ITpumecu B kpuctamuiax. O603HaueHUs MPUMECHBIX LIEHTPOB. BriusHue npumeceii Ha
KOHIEHTPALMIO TOUeYHbIX JiehekToB. CoOCTBEHHBIE U TpUMeECHBIe nedekThl. Cerperanus
npuMecen

JIuneiinble nedexrtsl. Jucnokannu. 3Hak nucnokauuu. Bekrop broprepca. Bausiaue
JUCIIOKALMI Ha MPOYHOCTh U MJIACTUYHOCTh MaTepuana. {uarpamma Onunra. Jlec
nuciokanuii. HuteBuiHbple KpUCTAIIBI M X YHUKAJIbHBIE MEXaHUYECKHE CBOMCTBA.
I'eTeporeHHble MaTepuabl: ONMUCAHKE C TOMOIIBIO (pa30BbIX Auarpamm. da3oBble
JarpaMMbl OMHAPHBIX CUCTEM: OCHOBHBIC MTOHATHSA. [[pumenenue npasuna ¢a3 ['ud6ca.
Onucanue NpakTUYECKH BaKHON (pa30BOM TUArpaMMbl CUCTEMBI JKeJIe30-YTIIEPOI.

KaxoBa ponp aarezuu B 00pazoBaHHM KOMIIO3UTOB U HAHOKOMITO3UTOB? B Kakux ciydasx
KOMIIO3UTHI OYAYT CaMOIIPOU3BOJIBHO 00pa30BBIBATHCS MIM HA00OPOT pacrnagaTrbes?
Hazpatb ycroBusi caMonpon3BOJIbHOTO 00pa30BaHUs KOMIIO3UTOB U HAHOKOMITO3HUTOB.
UYro Ttakoe pazmepHbIe 3PPEKTH U KaK UX MPUMEHUTH Ha npakTuke. [IpuBectu kak
MUHHMYM TPH TTPUMEPA.

VYrinepoaHble HAaHOMaTepHallbl: CHHTE3, CBOMCTBA U IPUMEHEHNE.

Kak perynupoBaTh pa3mMep HaHOYACTHIL TPOTYKTa peaKkuu, 00pa3yoluxcs U3
MULeIUIIpHOTO pacTBopa? [IpemoxxuTs BapuaHThl U UEH.

UYem onpenensercs XxapakTepHbIA pa3Mep 4acTUIl AJisl IUIEHOK, BOJIOKOH, HAHOTPYOOK 1
asporenen?

Yro Takoe «305b-renb» cuHTe3? J{iisl mosydeHns Kakux MaTepruansoB MOXKHO IIPUMEHHUTh
3TOT MeTon?



40.

[IpuBecTu npuMepbI 3TUX MOAXOA0B.

B yem oTiMumne crpaTerny CUHTE3a HAHOMATEPUAJIOB «CBEPXY-BHU3» U «CHU3Y —BBEPX»?

41. Kak 3aBHCHT PacTBOPUMOCTbH BEILIECTBA OT pa3Mepa YacTHIL?
42.  OnucaTh CyIECTBYIOLIME METObI KIacCU(pUKAMKY HaHOMaTepuaioB. YTo Takoe
HAaHOKEPaMHUUYECKHE MATEPUAIIbL, IIPEUIOKUTE METOABI UX CUHTE3A.
43.  Kak onpenenuTs pa3Mep 4acTHUI] ¢ HIOMOIIBIO aICOPOLIMOHHBIX METOI0B?
44,  DJeKTpOXMMHUYECKUE METO/BI IOJIYyUEHHUS] HAHOMATEPUaIOB U TEMIUIATOB JJIsl IPOBEACHMUS
TEMILIATHOI'O CUHTE3A.
45.  OcHOBHBIE MOAXO/IbI TEMIJIATHOTO CUHTE3a, HA3BaTh MPUMEPHI U MPEJIOKHUTH CIIOCOOBI
CHUHTE3a METAJUIMYECKUXHAHOIIPOBOJIOK.
46.  OmpenerneHue TEMIUIATHOTO CUHTE3a. Ha3BaTh MpuMepsl U MPEIOKUTE CIIOCOOBI
TEMIUIATHOT'O CUHTE3a MOJIBIX CPepUueCKUX HAaHOYACTHLI.
47. Yo Takoe Temruiat? Turel TemmaaToB. [IpenokuTh ciocoObl TEMIIJIATHOTO CHHTE3a MOJIBIX
KyOWYeCKHMX YacTHII.
48.  MOXHO I ONIPENEeTUTh pa3Mep HaHodacTHIl MeToaamu audpakmun? Ecnu na, To kak?
2[1acnopT BhINMYCKHOH KBAIN(PUKAIMOHHOI padoThI
2.1 O6001meHHas CTPYKTYPa 3alIMTHI BHIMYCKHO# KBaJn(puKannonHoii padorsl (BKP)
O606mmenHas ctpykrypa 3amuTthl BKP npuBenena B Tabmuie 2.1.1.
Tabmmma 2.1.1
Pa3nesan! 1 3Tanbl
Koawbt IMoxka3zaresaucGpopMUPOBAHHOCTH

BKP

OK.1 cnocoOHOCTB K a0CTPAKTHOMY MBIILIEHHI0, AaHAJIH3Y, CHHTE3Y

33

3HAaThb OCHOBHBIC METOAO0JIOI'MYCCKUE KOHIICIIITNI
COBPEMEHHOMN HAYKHU

BBCACHUC, ICJIN 1
3aaa4u UCCIICA0OBaHUA

OK.2 roTroBHOCTD JIeCTBOBATDH B HECTAHAAPTHLIX CUTYyallusIX, HEC
ITHYECCKYIO OTBECTCTBCHHOCTD 34 IPUHATLIC PCHICHUSA

TH COIIMAJIBHYI0

3HATb ITIpaBUJia JIEUCTBUH B HECTAHAAPTHBIX CUTyalludX U

31 (1)0 MBI OTBETCTBCHHOCTH 3a IIPUHATHIC pCIICHUA BBCCHHC, LICIH 1
P p p 3aaa4u UCCIICAOBaHUA
YMCTb IPUHUMATh PCIICHUA B HECTAHJAAPTHBIX
yl CUTyalusiaX YUYCTOM OTBETCTBECHHOCTH 3a ITPUHATLIC BBCJICHUC, LICIIN 1

peleHus

3aaa4d UCCIICAOBaHUA

OK.3 roToBHOCTBH K CAMOPa3BHTHIO, CAMOPEATN3aLNH, HCII0JIb30BAHUIO TBOPYECKOI0

NoTCHIMAJA

3HATh CIIOCOOBI caMOpa3BUTHA, cCaMopCaIn3aluu u

31 HCIIOJIb30BaHUs TBOPUYSCKOI0 IMOTEHIAIa BBCICHHG, TICIH 1
p 8 3aJ1a9H UCCIICIOBAHUS
YMETh UCIIOIb30BaTh COBPEMEHHEIC CPEACTBA I
yl HauOosiee MOJIHOTO UCIOIb30BaHUsl TBOPYECKOTO BBCIICHUC, LICJIN U

IOTCHIIHAaJIa

3aaa4d UCCIICAOBaHUA

OK.4 cnnocoOHOCTH M0/Ib30BATHCS PYCCKHM U HHOCTPAHHBIM SI3bIKAMH KaK CPeICTBOM
J€JI0BOTO OOIIeHHs], YeTKO H SICHO M3JIaraTh NPo0JieMbl U pellleHUs, ApryMeHTHPOBATh

BbIBO/bI
31 3HaTh OCHOBHYIO HI/II)}(I)(()bceTCC;HOIanIi/[H;[I;ﬁﬁeTepMHHOHOFHIO Ha ——"
p 0030p IUTEPaTypHI
vl yYMETh YUTaTh U pedepupoBaTh JIUTEPATypy Ha AHAHTHIECKHIA

HHOCTpPaHHOM A3BIKC

0030p UTEPATYPHI




OK.5 croco0HOCTH MOATOTABJMBATH U MPEACTABJIATDH NPe3eHTANMH IJIAHOB U Pe3yJbTAaTOB

COOCTBEHHOM M KOMAaHIHOH AeATeJLHOCTH

2 pe3YIIATATOB COOCTRCHHOM H KOMAHIHOM AesTenshoory | | POCACHAE, Leim i
pesy. A a 3a/1a4yl UCCIIeI0BaHuUs
YMETb NMPEACTABIATH JOKIAAbl U MPE3CHTAIUH,
y2 WJUIIOCTPUPYIOLINE PE3YJIbTaThl COOCTBEHHOM U YCTHBIN JIOKJIaJ,

KOM&H,I[HOIZ JACATCIIbHOCTH

MIpe3eHTalHUs

OK.6 roToBHOCTH (JOPMHPOBATH H OTCTAUBATH COOCTBEHHBIE CYK/IeHUS U HAYYHbIe
NMO3MLHMH, AHAJIM3UPOBATH U /1€J1aTh BHIBO/IbI 110 CONMAIbHBIM, I THYECKUM, HAYYHbIM U
TeXHUYECKUM NMPodaeMaM, BOSHUKAKIIHUM B NIPO(eCcCHOHAIbHOM 1eSITeJIbHOCTH, B TOM

YUCJIEC, C YICTOM IKOJOIrHYCCKHUX HOCJIC[[CTBI/Iﬁ

3HaTh METOAbI 1 CIocoObI aHaIu3a HAaY4YHBIX U
TCXHUYCCKUX HpO6JICM, BO3HHKAOIINX B

31 o AHAJIMTUYECKUI
npodecCHoHAEHOM IS TEIILHOCTH, B TOM YHUCIIE, C 06307 IHTEDATVDLL
YYETOM 3KOJOTHYECKHX TOCIICICTBHIA p patyp
yMeTh (POPMHUPOBATH M OTCTAUBATH COOCTBEHHEIC
vl CYXJICHUS M HAy4YHBIC ITO3UIMH 10 TTPOOIeMaM, YCTHBIH 0K,

BO3HHMKAIOIIMM B HpO(i)eCCI/IOHaHBHOI‘/‘I JCATCIIbHOCTH, B
TOM YHUCJIIC, C YYCTOM 3KOJIOTHYCCKUX IMOCJICICTBUI

MpE3EHTaLN

OK.7 roToBHOCTH CAMOCTOSITEJILHO BBINOJIHSITH HUCCJIEI0BAHUSI HA COBPEMEHHOM
000py/10BaHNH 1 NPUOOPaAX (B COOTBETCTBUM € LEJAMH MATHCTEPCKON MPOrpaMMbl) 1

CTABUTH HOBBIC HCCJIICA0OBATC/IIBCKHE 3aaYU

a1 3HaTh METOJbl U OCOOEHHOCTH (PU3UKO-XUMHUUECKUX UCCIIE0BATEIbCKAs
METOJIOB UCCIIEOBAHMsI HAa COBPEMEHHOM 000pYI0BaHHH, | (IKCIIEPUMEHTAIbHAS)
94acTh
1 YMETh HCIOJIb30BAaTh COBPEMEHHOE 000PYJOBAaHUE U HCCIICA0BATCIbCKASL
y pUOOPHI ISl KCCIIEIOBAHUS MAaTEPHAIIOB (9KCIIEpUMEHTAIIBHAS )
9acTh
) YMETh pelIaTh HOBBIC UCCIIEIOBATECIBCKUE 3a1aUH, HCCICOBATEIBCKAA
y BO3HHKAIOIIME [IPY UCIIOJHEHUHU BBIOIHAEMOM paboThl | (9KCIIEPMMEHTANIbHAS )
9acTh

OIIK.1 roToBHOCTH K KOMMYHHUKAIIMHM B YCTHOH M MHUCbMEHHOH (hopmMax HA PyCCKOM B
AHHOM SI3BIKAX /ISl pellieHus 3a/1a4 NpogecCHOHAIbHOI /1esiTeIbHOCTH

HHOCT

31

3HATh TEPMUHOJIOTHIO PO ECCHOHATBHON chepbl
JeSITEIbHOCTH Ha MHOCTPAHHOM $SI3bIKE

AHATTMTHYECKUI
0030p IUTEPaTypHI

OIIK.2 roToBHOCTH PYKOBOAUTH KOJLUIEKTUBOM B cepe cBoeil nmpodeccuoHATbLHON
AeITeJIbHOCTH, TOJIEPAHTHO BOCIIPMHUMAs COMAJIbHbIE, I THHYeCKHe, KOH(pecCHOHAIbHbIE

U KYJbTYPHbIE Pa3jinuns

YMETb OpraHU30BbIBAThH IPOEKTHYIO padoTy, UCCIIEI0BATEIbCKAs
33 pa3pa0daThIBaTh i KOHTPOIMPOBATE PECYPCO-BPEMEHHBIC | (jkcriepuMeHTAIbHAS)
IPOEKTHBIE I0KA3aTENIN qacTh
3HaTh METOJIOJIOTHIO pa3pabOTKH MIPOEKTOB U NPOrpaMM, | HCCIeI0BaTeIbCKast
vl B TOM YHCJI€ IOCTPOEHHUS, PEOPraHU3aLINHY, (9KCIIEpHMEHTAIbHAS)
PECTPYKTYpHU3aLMU U PEUH)KUHUPHUHTA OU3HEC- -

MIPOIIECCOB

OIIK.3 crioco0HOCTh CAaMOCTOATEIBLHO PA3BUBATH 0230BbI¢ 3HAHUS TEOPETHYECKHUX U
NPHUKJIATHBIX HAYK NPH MOAeTMPOBAHUM, TEOPETHYECKOM U IKCIIEPUMEHTATbHOM
HCCJIe/IOBAHMM MATEPHAJIOB M NPOLECCOB B MPO(ecCHOHAILHOI 1eATeIbHOCTH

31

3HaTh OCHOBBI KpUCTauiorpaduu u o6nactu ee
MPUMEHEHHUSI JIsI TEOPETUIECKOTO U
IKCIEPUMEHTATIHLHOTO HCCIICIOBAHUS MaTEPHAJIOB

HCCIIEIOBATEIBCKAS
(3KcriepuMeHTaIbHAas )
4acTh




3HaTh OCHOBHBIE METOIUKHU OCBOCHUS U 3aKPEITICHUSI HUCCIIEOOBATEIIbLCKAA
32 0a30BBIX 3HAHUI MPU HCCIEAOBAHUN MATEPUATIOB U (3KCTIEpHMEHTANTEHAS)
IIPOLIECCOB ——
YMETH IPUMEHSITh OCHOBHBIE IIPUHITUTIEI HUCCIIEAOBATEIILCKAA
yl KpucTayuiorpaguu 1t TEOPETHUECKOTO (KCTIepUMEeHTAIbHAS )
OKCIIEPUMEHTAIBHOIO UCCIEN0BAaHUS MaTEPHUAIOB 4aACTH
2 YMETh HAaXOJIUTh U 0000IIaTh AaHAJIIOTHH B Pa3BUTUH BBCICHHC,
y MAaTepHaJIOB, TEXHUKH U TEXHOJIOTHI aHATMTHYCCKUI

0030p TUTEpaTYPHI

OIIK.4 ciocoOHOCTH MPUMEHATH OCHOBHBIE MOJI02KEHUS U METO/bI COLMATbHBIX,
TYMAHUTAPHBIX H JKOHOMHUYECKHX HAYK MPH pPellieHuH NpodecCHOHATBbHBIX 32/1a4 C Y4eTOM
MoCJIeACTBHH JJIs 00111eCTBAa, JKOHOMHKH M 3KO0JIOTHH

3HaTb OCHOBHBIC ITOJIOKCHHA U METOAbI COLIHMAJIbHBIX,

31 TYMaHUTAPHBIX U 5KOHOMUYECKHUX HAYK MPU PCIICHUN HCCIICI0BATCIIBCKAA
npoeCCHOHANIBHBIX 337124 C YYETOM MOCIIEICTBHM U | (OKCIEPUMEHTAIbHAs)
0011eCTBa, 5KOHOMHUKH U 5KOJIOTUH 4acTh
YMETb UCT0JIb30BaTh OCHOBHBIC MTOJIOKECHUS MCCIICIOBATEIIbCKAS
yl COLMAIbHBIX, TYMaHUTAPHBIX K 9KOHOMHUYECKHUX HAyK (9KCTIEpUMEHTaNbHAsA)
IPY PEICHUHU NTPOPECCHOHANIBHBIX 337124 4acThb

OIIK.5 roToBHOCTH IPUMEHATH NPUHIUIIBI PAIIHOHAIBHOI0 HCIOJIb30BAHNUS MPUPOIHBIX

PeCYpPCOB H 3alIIUThI OKPY:KaIOIeii cpeabl NPHU pellleHnH NpodeccHoHaJbHBIX 33124
3HATh OCHOBHBIE TIPUHIIUIIBI PAIMOHAIBHOTO HACCIICOBATC]/IbCKAA
31 WCIIOJIb30BAHUS TIPUPOIHBIX PECYPCOB M 3aIUTHI (3KCcrIepuMeHTaIbHas )
OKPYXAaIOILEH Cpebl 4acTh
YMETb IPUMEHAITH MPUHIUIIBI PALIHOHAIBHOTO HCCIIEN0BATENbCKAS
vl HCIIOJIb30BAaHUSI IPUPO/IHBIX PECYPCOB U 3aLLHUTHI (9KCIIepUMEHTaNbHAS)
OKPYKArOIIeH CpeJIbl MPU PEICHUH MPOo(eCcCHOHATEHBIX qacTh

3aaa4

OIIK.6 cioco0HOCTDH BBINOJIHATH MAPKETHHIOBbIC HCCIEI0BAHUS U pa3padaTbiBaTh
TEeXHHKO-IKOHOMHUYECKOe 000CHOBAaHNE HHHOBAMOHHBIX PelIeHUH B MPo¢)eCCHOHATbHOMI

JeATEJIbHOCTH
3HaTh METOJIOJIOTHIO MPOBEACHUS MAaPKETUHIOBBIX HCCIIENOBATCIbCKaA
31 UCCJIEJIOBaHUM ¥ MHHOBALIUN B PO(decCHOoHaIbHOM (3KcnieprMeHTaNbHast)
ACATCIIBHOCTHU YacTh
YMETb BBITIOIHATH MAPKETHHTOBBIE UCCIIETOBAHUS U HCCIIEN0BaTEIbCKAS
vl pa3pabarbIBaTh TEXHHKO-9KOHOMUYIECKOE 06OCHOBaVHHe (9KCIIepUMEHTaNbHAS)
WHHOBAIIMOHHBIX PEIICHUH B MPO(EeCCHOHATBHON qacTh

ACATCIIBHOCTHU

OIIK.7 roTOBHOCTH NPOBOAUTH MATEHTHBIN MONCK, UCCIEI0BATH MATEHTOCMOCOOHOCTH U
NMOKa3aTeJIl TEXHNYEeCKOr0 YPOBHA Pa3padoTOK U MCNO0Jb30BaTh NMPOLEAYPbl 3alIUThI

HHTEJJIEKTYAJIbHOI COOCTBEHHOCTH

3HATb MCTOABI NIPOBCACHUSA IMATCHTHOI'O IMTIOMCKA, OICHKHA

nccjaea0oBaTCIbCKas

ITAaTCHTOCIT HOCTH U ITOK T U TEXHUYECKOT
32 aTEeHTOCIIOCOOHOC oKasaresei Te €CKOT0 (SKCTIEPHMEHTATBHAS)
YPOBHS pa3pabOTOK
9acTh
YMETb ITPOBOAUTH aTEeHTHBIN IIOHUCK, UCCIICO0BATH
vl MATEHTOCIIOCOOHOCTD U TOKA3aTeNN TEXHHUECKOTO AHATATHICCKII

YPOBHSA pa3pabOTOK U UCIIOJIB30BaTh MPOLEAYPHI 3alIUThI
MHTEJJIEKTYyaJIbHOM COOCTBEHHOCTH

0030p IUTEPaTypHI

OIIK.8 roTOBHOCTH NPOBOAUTH IKCNEPTH3Y NMPOLECCOB, MATEPHAJIOB,

METOI0B MCIbITAHUH

31

3HATh METOJIBI M MIPABUJIA IPOBEJCHUS IKCIICPTH3HI
MPOIIECCOB, MaTEPUAJIOB, METOJIOB UCIIBITAHHI

UCCIIeIOBATEIIbCKAs
(aKCTIepUMEHTaIbHAs )
9acTh




yl

YMETh MPOBOJIUTH IKCIEPTU3Y MPOLIECCOB, MATEPUATIOB,
METOJIOB UCHBITaHUHI

UCCIIeIOBATEIIbCKAs
(3KCTIepUMEHTaIbHAS )
9acTh

OIIK.9 cmoco0HOCTD K CaMOCTOATEJIBHOMY OCBOCHUIO HOBBIX METOA0B UCCJICAOBAHUSA U
HU3MEHCHUI0 HAYYHOI'0, HAYYHO-TI€AATrOri4€CKOro M ripou3BoACTBEHHOI'0 l'[p()(l)l/l.]'[ﬂ cBoOeH

npodeccCHOHAJILHOM 1eITeJIbHOCTH

31 3HATh HOBBIC METOJIbl UCCICIOBAHUA U TCHACHIINU HCCJIICA0BATCIIbCKAA
pa3BUTHS B 00JIACTH COBPEMEHHOTO MaTepUaIOBEICHUS (3KCTIepUMEHTaIbHAS )
4acThb
; YMETh CaMOCTOATEIEHO OCBaMBaTh HOBBIEC METOBI HCCIIeI0BATENbCKAS
y HUCCIIEOBAHUS C YUYETOM IIOCIEAHNX TEHACHIINHU B (SKCTIepUMeHTATbHAS)
00J1aCTH MaTEepUaAIOBEICHHS qACTE

IIK.1 roTOBHOCTH K MCI0JIb30BAHUI0 COBPEeMEHHbIX HH(OPMANMOHHO-KOMMYHUKAMOHHBIX
TEXHOJIOTHi, IJ100aJIbHBIX HH(POPMALIMOHHBIX PECYPCOB B HAYYHO-UCCI€A0BATENbCKON 1
PacyeTHO-aHAJTUTUYECKOH NeITeJIbHOCTH B 00J1aCTH MaTepUAJIOBeleH!s U TEXHOJIOTUH

MaTepHaJIOB

3HaTh COBPEMEHHBIE HH()OPMAIIHOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUU U UH(OPMAIIMOHHbIE

31 peCYpChl B HAyYHO-HUCCIIEI0BATENIBCKON U pacyeTHO- AHAJIUTHYECKUH
AQHAIUTUYECKOU EATEIIbHOCTH B 00J1aCTH 0030p IUTEPaTypHl
MaTEpUaIOBEIEHUS U TEXHOJIOTUU MaTEpHaJIOB
YMETh IPUMEHSTHh COBPEMEHHbIE HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH PECYPCHI B HAYYHO-
y2 HCCJIE0BATEIbCKON U paCU€THO-aHATUTHYECKON AHAJIUTHYECKUH

JACATCIIBHOCTH B obnactu MAaTCPHUATIOBCACHHUA U
TCXHOJIOTMHU MAaTCPUAJIOB

0030p TUTEpaTypHI

IIK.2 ¢cioco0HOCTH MCI0JIB30BATH METO/IbI MO/I€JIMPOBAHUA U ONITUMU3ALMH,

CTaHJAapTUu3aluvm u cemeanalmn AJIA OHEHKH U IPOTrHO3UPOBAHUSA CBOMCTB MaTepuajioB u

3¢ PeKTHBHOCTH TEXHOJOTHYECKHUX MPOIIECCOB

3HATh CITIOCOOBI MOACIINPOBAHUA U OIITUMHU3AIINH,

31 CTaHJAapTHU3alMH U CepTI/I(I)I/IKaI_[I/II/I U1 OLICHKHU U HCcCICea0BaTCIbCKAA
MIPOTHO3UPOBAHUS CBOMCTB MAaTepuasoB U (9KCTIepUMeEHTANIbHAS )
3¢ (HEKTUBHOCTU TEXHOJIIOTUYECKUX MTPOLIECCOB 4acTh
5 YMETh POBOJIUTH MOAECIMUPOBAHUE U ONTUMHUBALMIO IS HCCITeI0BATETbCKAS
y yBenudeHus 3 (HEKTUBHOCTU TEXHOIOTUUECKHUX (OKCTIEPHMEHTATbHAS)
MPOLIECCOB MPU MOJIYYEHUH HOBBIX MaTEPHAIIOB -

ITIK.3 cniocoOHOCTH MOHUMATH (pU3MYeCcKHe U XUMHYECKHe NMPoLecChl, MPOTeKAKIIe B
MaTepHajiax MpH UX MOJy4YeHHH, 00padoTKe M MOAM(PHUKALMH; HCIIOIb30BaTh B
HCCJICJOBAHUAX M pacyeTax 3HAHUS 0 MeTOJaX HCCJIeJOBAHNS, AHAJIN3A, JUATHOCTHKH H
MO/IeJIMPOBAHUSA CBOICTB BelleCcTB (MaTepHAaIoB), IPOBOAUTH KOMILIEKCHbIC HCCICAOBAHMS,

NpPUMeEHSISl CTAHIAPTHBIE H CePTH(PUKALMOHHbIE HCTIBITAHUS

33 3HaTb OCHOBHBIC KJIACChI YITICPOJHBIX MAaTECPHUATIOB U HACCIICNOBATCIIbCKAA
METOJbI X CHHTE3a (3KCcriepuMeHTAaNIbHAS )
JacTh
3HaTh OCHOBHBIC 3aKOHOMEPHOCTH U3MEHEHUS HCCIIeI0BaATEbCKAs
34 (bu3MYeCKNX CBOWCTB MaTepUasoB, B TOM YHCIIE UX (OKCTIEPHMEHTATbHAS)
MEXaHUYIECKNX XapaKTEPUCTHUK —
35 3HATh OCHOBHBIE (PH3UYECKHE U XUMHUECKUE TTOIXO/IBI K HcCIenoBaTCIbCKasl
CHUHTE3Yy HEOpPraHNIECKNX MaTE€pHaIoB (3KCcriepuMeHTAaNIbHAS )
JacTh
3HATh (PU3MUYECKHE U XUMUYECKHE MPOIIECCHI, HICCITe0BATETbCKAS
36 MIPOTEKAIOIINE B MaTepHajiaX IIpH MX ITOJIy4YCHUH, (SKCTIepHMEHTATbHAS)
00paboTke ¥ MoaupUKaIUNA QAOTE

10




37 3HATh OCHOBHEBIE METOABI UCCIIEAOBAHW, aHAIN3A, HCCICA0BATCIbCKAA
JIMarHOCTUKHU U MOJICTTMPOBAHUS CBOMCTB MaTEpUAJIOB (3KCTIepUMEHTaIbHAS )

4acTh
. aHAJINTUYECKUI
g | erotoono sowesen cciotomii | oi0p mitcparyps,
A Aap P 1 HCCIIEIOBATEIbCKAS
HWCTIBITAHU I
(aKCTrIepUMEHTaIbHAs )
4acTh
YMETh HCITOJIB30BaTh H3BECTHBIC METO I (PU3HUCCKOMN HCCIIEN0BATENbCKAS
yl XUMHH IS TIOJTYUCHUS U MOJTU(DUKAIIMH YTIIEPOIHBIX (9KCTIepUMEHTAIIbHAS )
MaTepHasoB 4acTh
YMETh MPUMEHSTh METOIbI H3MEHEHUS (PH3UUCCKUX HCCJIE0BATENbCKAS
y2 CBOMCTB MaTEpPHAJIOB, B TOM YHCJIC JUISl YITYUIICHUS UX (9KCTIepUMEHTAIbHAS )
MEXaHHYECKUX XapPaKTCPUCTHK 4aCTh

YMCETh [TPUMCHSTDH (1)I/I3I/I‘leCKI/Ie U XUMHUYCCKUC ITPOLCCChI HCCJICAOBATCIIbCKAs

y3 JUTSI TIOJTy4eHust, 00paboTKe U MOIUpUKAIAN (3KCTIepUMEHTaIbHAS )
HCOPraHN4YCCKUX MaTCpHUaIOB 4yacThb
YMETh HCCIIEI0BATh (PU3HUECKUE U XUMUUICCKUE HCCIIEe10BATENbCKAs
y4 MIPOLIECCHI, TPOTEKAIOIIUE B MaTepHaliaX Mpu X (aKCTIepUMeEHTaIbHAs )
MOJIy4eHUHU, 00pabOTKEe U MOAU(PUKAIIUY; 4acTh
YMETb HCIOJIb30BATh COBPEMEHHBIE METO/IbI UCCIIEIOBATEIbCKAs
yS HCCIIEIOBaHMs, aHAJIN3a, IMarHOCTUKY U MOJICIIMPOBAaHUS | (SKCIIEPUMEHTAJIbLHA)
CBOICTB MaTe€pHUaJIOB 4acTh

ITK.4 crioco0HOCTH HCNOJIB30BATH HA IPAKTHKE COBPEMEHHbIE NMPeICTABJICHHUS, 0 BJUSHUA
MMKPO- M1 HAHO-CTPYKTYPbI Ha CBOICTBA MATEPHAJIOB, HX B3aMMO/IeiiCTBMH € OKPY Kalomiei
cpeioii, MOJIsIMHU, JHEPreTHYeCKMMH YacTHLIAMM U U3J1yYeHHeM

MCCIIE/I0BATENBCKAs
2 3HATh 3aKOHOMEPHOCTHU BIMSHUS MUKPO- M HAHO- (sKcTepuMeHTanbHAs)
CTPYKTYpBI Ha CBOMCTBA MaTepHaIOB p daoTE
3HATh IPUYUHBI M MEXaHU3MBI BO3/IEHCTBUS (PAKTOPOB R ——
OKpY’Kalollleii cpesibl, TEMIIEPaTyphl, 1aBJIeHHS,
33 3JIEKTPUYECKHX TI0JIei, SHEPreTHUeCKUX YaCTHI] 1 (sxcneprMeHTaTbHAs)
U3JTy4€HNUs Ha CBOMCTBA MATEPUAIIOB Hactsp
MCCIIENI0OBATENbCKAs
1 YMETD OUCHHBATE BIWAKNC IAPAMETPOB MUKPO~ M HAHO | (0eonere o o
y CTPYKTYpBI Ha CBOMCTBA MaTepHaIOB p aOTE
YMETb OLIEHMBATb 1 PACCHHTBIBATE H3MEHEHHE CBOHCTB | o oononanem ceng
) MATCPHAUIOB B 3aBHCHMOCTH OT TEMICATYDBI, MABICHUS, | (oo ien e o
y MEXaHUYIECKOH 00pabOTKK M NPU BO3JEHCTBUM IPYTUX p
dakxTopoB HacThb

ITK.S cnioco0HOCTH CaMOCTOSITEIbHO OCYILIECTBJAATH COOP JAHHBIX, H3Y4YaTh, AHAJIU3UPOBATH U
00001IATH HAYYHO-TEXHUYECKYI0 HH(OPMALMIO 110 TEMATHKe HCCIeI0BaHus, pa3padaTbiBaTh
U UCITOJb30BATh TCXHUYCCKYIO JOKYMCHTAIIMIO B HpOd)CCCHOHaJILHOﬁ JEATECJIBbHOCTHU

3HATh UCTOYHUKU HAYYHO-TEXHUYECKON MH(DOpMAILIUH 110 AHAITMTUYECKUI
32 TEMAaTHKaM, CBI3aHHBIM C CHHTE30M, CBOMCTBaAMH U 0630p JIUTEPATYPHI
00J1acTsIMH TPUMEHEHHSI MaTepHalloB
3HATh COBpPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU U AHAITMTUYECKU I
33 0a3bl TaHHBIX, BKJIIOYAIOLIHE TEXHUYECKYIO 0630p JIUTEPATYPHI
JIOKYMEHTAIUIO B 00JIACTH COBPEMEHHOTO
MaTepuaioBeICHUS
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YMETh CaMOCTOSATENILHO OCYHIECTBIIATE COOp TaHHBIX, AHAJIMTHYECKUH
yl U3y4aTh, aHAJIM3UPOBATH U 0000IATh HAYYHO- 0630 JTHTEPATYPEL
TEXHUYECKYIO HH()OPMAIUIO B 007aCTH MaTepUaIOBEACHUs

yYMeTb pa3pabaThIBaTh U UCIIOJIB30BATh TEXHUUECKYIO aHAJTMTHYECKHI
y2 JTOKYMEHTAIUIO B 00JIaCTU CUHTE3a U 00paboTKu 0030p JIUTEPaTypbl
MaTepuaoB

IIK.6 roTOBHOCTH HCIOJIL30BATH 3HAHHMSI OCHOBHBIX I0JIOKEHHH MATEHTHOT0
3aKOHOATEIbCTBA U AaBTOPCKOIro npaBa P@®, HopMaTHBHBIE JOKYMEHTHI 110 BONPOCAM
HHTEJJIEKTYaJIbHOM COOCTBEHHOCTH MPH MOATOTOBKE JOKYMEHTOB K NATEHTOBAHUIO U

0(opMIIEHHIO HOY-XaYy

3HaTh OCHOBHEIE ITOJIOXKEHHS IATEHTHOT'O aHAJTMTHYECCKUH
3aKOHOJATEIbCTBA U aBTOPCKOro npasa PO, 0030p JTHTEPaTyphI
31 HOPMaTUBHBIE IOKYMEHTBI 110 BOIIPOCAM
HHTCJUICKTYAJIbHOU COOCTBEHHOCTH IIpH TOATOTOBKEC
JOKYMEHTOB K IATEHTOBAaHHIO U OOPMIICHUIO HOY-
xay

YMETB UCIO0JIB30BAaTh 3HAHUS OCHOBHBIX I10JIOKEHHUM aHAJINTUYECKUI
NaTCHTHOIO 3aKOHO/ATENbCTBA M ABTOPCKOIO 1PABaA | oG30p IUTEPATYPHL
P®, HopmaTUBHBIE TOKYMEHTHI 110 BOIIPOCAM
UHTEJUIEKTYaJIbHON COOCTBEHHOCTH

yl

ITIK.22.B/IIT rotoBHOCTH NPOBOANTH BHIOOP MATEPHAJIOB /ISl 32JaHHBIX YCJI0BUH
IKCIVIYATANMH € Y4eTOM TPeOOBAHMIT HAIEKHOCTH, J0JT0OBEYHOCTH M IKOHOMUYHOCTH,
IKOJIOTHYECKHUX MOCJIEeACTBUI UX IPMMEHEHHUsI HA OCHOBE 3HAHUS OCHOBHBIX THIIOB
HEOPraHWYeCKUX U OPraHMYeCKUX MaTePHAJI0B Pa3IMYHOI0 HA3HAYEHHUs, B TOM YHCiIe
HAHOMATEPHAJIOB

3HATb KPUTCPUU BBI60pa MaTCPpHaAJIOB I 3aJaHHBIX
YCJIOBI/Iﬁ HUX IMPUMCHCHHUA Ha OCHOBC 3HAHUA

31 OCHOBHBIX THTIOB HEOPTAHMIECKHX H OPTAHIIECKHX | (oo paTEIbCKAT
P p (9KCTIepUMeEHTANIbHAS )
MaTEpHUAaJIOB Pa3IMYHOTO HA3HAYCHHUS, B TOM YHCIIC QACTE
HaHOMAaTepHalloB
BBEJICHHE,
YMETb MPOBOJUTH BHIOOpP MaTepUaIOB HA OCHOBE AHATATHICCKHT
vl 3HAaHUS OCHOBHBIX TUIIOB HEOPTaHMYECKHUX U 0630 JTHTEPATYDE,
OpPTaHHYECKUX MATCPUAIOB PA3IIUIHOTO HCoIeN0BaATENECKAs
Ha3HA4YEHUs, B TOM YMCJIe HAHOMAaTEePHAIOB
(9KCTIEpUMeEHTANIbHAS )
4acTh

ITK.23.B/IIT roToBHOCTH CAaMOCTOATEJIBbHO NIPOCKTHPOBATH TEXHOJIOTHYECKHE MPOLECChI
NPOU3BOJCTB MaTePHAJIOB M M3/1e/JHil U3 Hero ¢ 32JaHHBIMU XapAKTePUCTHKAMH

3HATb MCTOABI MPOCKTUPOBAHUA TCXHOJIOTMICCKUX

HCCICA0BATCIbCKasA
31 mponeccoB MPONU3BOJACTBA HOBBIX MATCPUAJIOB C (SKCHepI/IMeHTaIIBHaSI)
3aIaHHBIMHU XapaKTCPUCTUKAMU —
YMETb CaMOCTOATCIIBHO MPOCKTHUPOBATH HCCIIeIoBaTeIbCKas
yl TCXHOJIOTHUYCCKUC IMMPOLCCChI IPOU3BOACTBA (3KCHepI/IMCHTaJIBHa}I)
MaTCpHraJIOB € 3aJIaHHBIMH XaPAKTCPUCTHKAMU UACTE

IIK.24.B/OY rotoBHOCTH MCNOJIb30BATH OCHOBHbIE OHATHS 00111€er0 U NPOU3BOJACTBEHHOI 0
MEHEe/IKMEHTA B IPO(eCCHOHATBLHOM AeSITeJIbHOCTH

YMETH UCIIOJIE30BaTh OCHOBHBIC ITPUHIIUIIBI O6HIGFO

1 Y TIPOU3BOJICTBEHHOT'O MEHEIPKMEHTA B HeCIeIoBATEIbCKAT
y P A v A (9KCTIEpUMEHTAIIbHAS )
npo¢eCCHOHATBHON IEATETLHOCTH YACTE
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2.2 CTpYKTYpa BbINYCKHOM KBaIU(PUKALIUOHHON PadoThI

BrimyckHas kBan(uKamoHHast paboTa COEPKUT CIEeTYIOIIUE pa3aebl:
— 3a/laHU€ Ha BBITYCKHYIO KBAIM(DUKALMOHHYIO padoTy,
— asHOTauus (pedepar Ha pyCCKOM U aHTIHICKOM SI3BIKE),
— cojepkaHue (IepeueHb pa3ieioB),
— BBEJECHHE (BKJIIOUAIOIIEE AKTYalIbHOCTh BEIOpAaHHON TEMATHUKH),
— 1LEJIM U 33]]a4d UCCIIEJOBAHMS,
— aHaIUTUYECKUU 0030p JIUTEPaATYpHI,
— HCCIea0BaTeNbCKas (IKCIEPUMEHTAIbHAS ) YacTh,
— SKOHOMHYECKas 4acTh,
— 3aKiIouyeHue (BbIBOJIBI),
— CIIMCOK HCHOJb30BAHHBIX HMCTOYHMKOB (B TOM YHCII€ UCTOYHUKM HA HUHOCTPAHHOM
SI3BIKE),
— IpUIOKEHUs (IpU HEOOXOAUMOCTH).

2.3MeToANKA OLleHKHUBBINYCKHOW KBAJIU(PUKALMOHHOI PadoThI

2.3.1BrimyckHas kBanuQuKanonHas paborta ouenuBaercsa Ha 3aceganuu ['DK. Unens 'OK
OIICHUBAIOT COJIEP)KaHUE PAOOTHI U €€ 3aIUTY, BKIIOYAOIIYIO JOKJIA] U OTBETHI HA BOMPOCHI, 110
KPUTEPHUSM, IPUBEICHHBIM B pazjene 2.4.

2.3.2CornacoBaHHasi HITOTOBasi OI[CHKA BBICTABJISETCS HA OCHOBAaHMH OIleHOK wieHoB DK ¢
YU4ETOM OLIEHKH PYKOBOAMTENs paboThl. MTOroBasi oleHKa MO pe3ynbTaTaM 3alluThl BBHITYCKHOU
KB (UKAIIMOHHOHN paboTeiBeIcTaBisieTcs o 100-6amipHoii mikane, mo 6ykBeHHo# mkane ECTS u
B TPaIUIIMOHHON (hopMe(B COOTBETCTBUU C JeHCTBYIOIMM [lonoxeHneM o OalibHO-PEUTUHTOBON
CHCTeMe OICHKH J0CTHkeHuit cTyneHToB HI'TVY).

2.4 Kpurtepuu onenku BKP

Kpurepun oneHKH BBITYCKHOW KBaIM(HUKAIMOHHOM paboTsinpuBeeHsl B Tadbmune 2.4.1. Ha
OCHOBAHMHU TIPHBEJCHHBIX KpuTepueB npu ornenke BKP npemaercs BbIBOg 0 chopMHpPOBaHHOCTH
COOTBETCTBYIOLMX KOMIIETEHIIMH Ha pa3HbIX YPOBHSIX.

Tabmnuma 2.4.1

YpoBeHnb
JAnama3zon
Kpurepun ouenku BKP chopMuUpOBaHHOCTH
. 0aJi10B
KOMIIETeHIU M
e crpyktypa u  odopmienne BKP  monHocThiO
COOTBETCTBYET BCEM MPEIbSABIIEMBIMU TPEOOBAHUSIMHU
® JiCCIIEZIOBAaHHE MPOBEAEHO TJIyOOKO M IOJIHO, TeMa
packpbITa
e B paboTe OTpaKeHbI U OOOCHOBAHBI TOJOXKEHUS,
BBIBOJIBI, IIOATBEPXKIAEHBl AKTyaJIbHOCTh W  3HAYUMOCTH
a0OThI, apTryMEHTAITUS TTOJIYYCHHBIX BHIBOJIOB JIOCTATOYHAS .
p - APTyM 8 yi OB 1 [IponBuHyTHII 87-100

® OT3bIB PYKOBOJUTEINS HE CONEPKUT 3aMEYaHU

® [pe/cTaBlIeHUEe PadOThl B YCTHOM JIOKJIAJ€ MOJHOCTHIO
OTPaXaeT  IOJYYEHHBIE  pe3yJbTaTbl, WLIIOCTPATUBHBIN
MaTepHual OTIIMYAETCs HATISAJHOCTBIO

® OTBETHl Ha BONPOCH KOMHCCHHU C(OPMYIUPOBAHBI
YETKO, ¢ JOCTATOYHOM apryMeHTalueld U CBUIETEIbCTBYIOT O
IIOJIHOM BJIAJICHUHM MAaTEPUAIIOM HUCCIIEI0BaHUS
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e ctpyktypa u opopmierrne BKP orBeuaeT 6071bIIMHCTBY
NPEIbSBISEMBIX TPEOOBaHUH

® HCCIIEIOBAaHME TIPOBEIEHO B IIOJHOM 00beMe, Tema
packpbITa

e B paboTe OTpaXeHbI M OOOCHOBAHBI IOJIOKCHHS,
BBIBOJIBI, TIOJTBEPKICHBl AKTYaJIbHOCTh W 3HAYUMOCTb
pa6OTBI, HO aprymMcHTanusa IMOJIYYCHHBIX BBbBIBOAOB HC

JIOCTATOYHO MOJIHAS Bba3oBerii 73-86
® OT3bIB PYKOBOJHUTEINS HE COACPIKUT HPUHIUITAATBHBIX
3aMEYaHum
e Mpe/cTaBlieHUEe pabOThl B YCTHOM JIOKJIAJE OTpa)kaeT
OCHOBHBIC  TIOJIYUCHHBIE  PE3YJbTAaThl, HWILTIOCTPATHBHBIN
MaTepHal OTJINYACTCS HAIISTHOCTHIO
® OTBETHl Ha BOMNPOCHl KOMHUCCHH CQOPMYIUPOBAHBI
YETKO, HO C HEIOCTATOYHOM apryMEeHTaluel
e crpykrypa u opopmienue BKP oTBevaeT OOMBIIMHCTBY
IPEIbSBISIEMBIX TPEOOBAHUI
e TeMa MCCIICIOBAHHUS PACKPHITA HE JIOCTATOYHO TTOJTHO
® BBIBOJBI M IOJIOKEHHsT B paboTe HEIO0CTATOYHO
000CHOBAHBI, HE TOATBEP)KICHBI aKTYaJIbHOCTh U 3HAYUMOCTh
paboThI
e OT3BIB PYKOBOJIHUTEIS COJEPXKHT He 0Oojice IBYX IToporosslii 50-72
NPUHIUITHATBHBIX 3aMEYaHU I
® B YCTHOM JIOKJIaJe MPEJCTABICHBl  OCHOBHBIC
NOJyYeHHBIC  pe3yabTaThl, HO  €CThb  HEAOYETHI B
WLTIOCTPATHBHOM MaTepuae
® OTBETHl Ha BOIMPOCHl KOMHCCHH CBHJETCIBCTBYIOT O
HEIOCTATOYHO TOJTHOM BJIAJICHUH MAaTEPHUAIOM MCCIICIOBAHMUS
e crpyktypa u odopmieHune BKP He orBeuaer
OOJIBIITMHCTBY MPEIbIBIIEMBIX TPEOOBAHUI
e TeMa MCCIIeIOBaHUs HE PacKpbITa
® BBHIBOJBI M IOJIOKEHHsT B paboTe HEIO0CTATOYHO
000CHOBAHBI, HE TIOATBEPIKICHBI aKTYaJIbHOCTh M 3HAYUMOCTh
paboThI
® OT3BIB  PYKOBOAWTENS  COIEpPKUT  Oosee  aByx | Hike moporosoro 0-50
NPUHIUITHATIBHBIX 3aMeYaHU I
® Mpe/ICTaBJIEHUE PadOThHI B YCTHOM JIOKJIAJIe HE OTpa)kaeT
OCHOBHBIC IOJIyYCHHBIC PE3YyJbTaThl, €CTh CYIIECTBCHHBIC
HEJIOUETHI B MIUTFOCTPATUBHOM MaTepHae
® OTBETHl HA BOIPOCHl KOMHCCHH CBHJIETCIBCTBYIOT O
HEIOCTATOYHOM BJIAJICHUH MAaTePHaIOM UCCIICTOBAHMS
CocraBurenb A.N. Anapues
(moamuce)
« » 2018 r.
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