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1 O000meHHAsI CTPYKTY pa rocy1apCcTBeHHOH MTOrOBOM aTTeCTANMH
['ocymapcTBenHass wutoroBas arrtectanus 1o Hampabiennro 22.04.01 MarepuanoBenenne u

TEXHOJIOTMHU MAaTCpPUaJiOoB

roCcy/lapcTBEHHbIHN 3Kk3aMeH (D) 1 BBIMYCKHYIO KBaIH (uKalnoHHYI0 padboTy (BKP).

(MarucTepckasi mporpaMMa: XHMHUYECKOE MaTepUAIOBEACHUE) BKIIOYACT

OO0o0mmenHas cTpykTypa rocyaapcTBeHHoOM utoroBoi artectranuu ([MA) mpuBenena B Tabnwuile

1.1.

Tabmuma 1.1 - O606menHas ctpykrypa [TA

Koabl

KoMmeTe Humn

I

BKP

OK.1

CIIOCOOHOCTD K a0CTPaKTHOMY MBI IITIEHU IO, aHAIU3Y, CHHTE3Y

+

OK.2

TOTOBHOCTbH HGfICTBOBaTB B HECCTAaHAAPTHBIX CUTyalluAX, HCCTU
COMAJIBHYIO 1 3TUYCCKYIO OTBCTCTBCHHOCTD 34 IPUHATHIC PCIICHUA

OK.3

TOTOBHOCTbH K CaMOPAa3BUTHIO, CaMOpCaIn3alli, UCI1I0JIb30BaHUTO
TBOPYCCKOI0O IMMOTCHIIMAJIa

OK 4

CIIOCOOHOCTB MOJIb30BATHCS PYCCKUM M MHOCTPAHHBIM SI3bIKAMHU KaK
CPEJICTBOM JIEJIOBOTO OOIIEHNUS, YETKO U SICHO U3JIaraTh poOIeMbl U
pelIeHus, apryMEHTUPOBAaTh BBIBO/IBI

OK.5

CIIOCOOHOCTH OATOTABIMBATE U MIPEICTABISATH MPE3EH TAIIM Y [LJIAHOB U
pE3yNBTaTOB COOCTBEHHOUW M KOMaHIHOW JESTETFHOCTH

OK.6

TOTOBHOCTbB q)OpMI/IpOBaTB 1 OTCTanBaTh COOCTBCHHBIC CY)KACHUA U
HAaY4YHBIC TO3UIINH, aHAJIUBUPOBATH U JACJIaTh BBIBO/bI IO COIUAJIbHBIM,
9TUYCCKUM, HAYYHBIM U TCXHUYCCKUM HpO6HCMaM, BO3HHUKAIO MM B
HpO(I)CCCPIOH&J'IBHOIZ ACATCIIBHOCTHU, B TOM YHUCJIC, C YUCTOM
SKOJOIr'M4YCCKNX HOCJ'IGI[CTBI/II‘/'I

OK.7

TOTOBHOCTb CAMOCTOSITEIBHO BBITIOJIHATH UCCIIEIOBAHUS Ha
COBPEMEHHOM 00OpYAOBAHHUU U MPUOOpax (B COOTBETCTBUU C IEIIMHU
MarucTepcKoil MporpaMMebl) U CTaBUTh HOBBIE UCCIIEIOBATENLCKIE
3a1auu

OIIK.1

TOTOBHOCTh K KOMMYHHKAIIMH B YCTHOW M MIMCHbMEHHOH (popMax Ha
PYCCKOM M HHOCTPAaHHOM SI3bIKaX JUIsl PEIICHHS 3aa4
npodeCcCHOHATFHON JIeSTeTbHOCTH

OIIK.2

TOTOBHOCTb PYKOBOAUTB KOJJIEKTUBOM B cepe cBoei
npodeccruoHaIbHON NeSTETbHOCTH, TOJIEPAHTHO BOCTIPUHUMAS
COLIMAJIbHBIE, STHUYECKUE, KOH ()eCCUOHAIIbHBIE U KYJIbTypHBIE

paznuuus

OIIK.3

CIIOCOOHOCTh CAMOCTOSITENILHO Pa3BUBATh 0a30BbIC 3HAHMSI
TCOPCTUYCCKUX U ITPHUKIAJHBIX HAYK IIPU MOJACIIMPOBAHUH,
TCOPCTUYCCKOM M SKCIICPUMCHTAJIbHOM U CCICIOBAHNN MATCPUAJIOB U
MPOIIECCOB B podecCHOHATBHON NESTeTbHOCTH

OIIK 4

CIIOCOOHOCTH NPpUMCHSATH OCHOBHBIC ITOJIOXKCHUA U MCTOIbL
COIMUAJIBHBIX, TYMAHUTAPHBIX U SKOHOMHUYCCKUX HAYK ITPpU PCHICHUU
HpOd)eCCI/IOHaJ'IBHBIX 3a1a4 ¢ y4€ToOM IMOCJIEACTBUM JIJIsI O6I.I.ICCTB3.,
3KOHOMUMKH U 3KOJIOTHH

OIIK.5

TFOTOBHOCTb IPUMEHATH IPUHLMIIBI PALOHAIEHOTO HUCIOJIb30BaHUS
IPUPOIHBIX PECYPCOB M 3aLMTHI OKPYKAIOIIEH Cpe/ibl IPU PeLICHUH
npogeccuoHaNbHbIX 33/1a4

OIIK.6

CIIOCOOHOCTH BBIOJHATE MAapKECTUHIOBLIC HCCIICAOBAHW S U
p33pa6aTBIBaTB TEXHUKO-3KOHOMHYECKOE 0OOCHOBAHKE




MHHOBAI[MOHHBIX PEIIEHUH B TPOQecCHOHaIbHON IESTEIbHOCTU

OIIK.7

OIIK.8

TOTOBHOCTH ITPOBOJIUTH MATCHTHBIN MTOKMCK, UCCIIETOBATH
MATEHTOCIIOCOOHOCTD ¥ TIOKA3aTeNId TEXHMYECKOTO YPOBHSI Pa3paboOTOK

" UCIIOJIB30BAaTh HpOIICI[ypI)I 3all1ThI HHTGHHGKTyaHBHOﬁ
COOCTBEHHOCTH

OIIK.9

TOTOBHOCTb ITPOBOJIUTH IKCIIEPTU3Y MPOLIECCOB, MATEPUAIOB, METOJOB
HUCIBITAaHU N

CIIOCOOHOCTH K CAMOCTOSIT CJIbBHOMY OCBOCHHIO HOBBIX MCTOIOB
HCCIICAOBAHUA 1 U3MCHCHUIO HAYYHOI'0O, HAYYHO-TICAArOTHYCCKOIo U

MPOU3BOACTBEHHOTO MPOGUIIS CBOeH MPOPeCCHOHATBLHOM
JeSITeTbHOCTH

ITIK.1

IIK.2

TOTOBHOCTD K UCITIOJIB30BAHUIO COBPCMCHHBIX I/IH(I)OpMaI_[I/IOHHO-

KOMM YHUKAIITUOHHBIX TCXHOHOFPIf/'I, 100 BHBIX I/IH(I)OpMaI_II/IOHHBIX

pPECypCOB B Hay‘IHO'HCCHe,HOBaTeHBCKOﬁ u pvaeTHO'aHaHHTquCKOﬁ

ACATCIIBHOCTH B obactu MaTCpUAIIOBCACHUA U TCXHOJIOTNH
MaTcpuajioB

CIOCOOHOCTH HCIOJB30BATh METO/IbI MOJICTTUPOBAHUS U ONTUMHU3AIUH,
CTaHJAPTHU3AIUU U CePTU(UKALIUY JIJISI OLEHKU U MTPOTHO3UPOBAHUS
CBOMCTB MaTepuaoB U 3((PeKTUBHOCTH TEXHOJIOTHUECKUX MTPOIECCOB

IIK.3

I1K.4

CIIOCOOHOCTh TOHUMAThH (PU3UUECKHUE U XUMHYECKUE MPOIECCHI,
MPOTEKAIO e B MaTepuasax Mmpyu UX MOoJIydeHun, 00paboTke 1
MOTY ()M KaIIM ¥ ; UCITOJIB30BATh B MCCIICAOBAHMX U pacdyeTax 3HaHUS O
METO/IaX HCCIeJOBAHMUS, aHATN3a, THATHOCTHKA W MOJICIIMPOBAHUS
CBOICTB BEILECTB (MaTepuaoB), MIPOBOAUTH KOMIIIEKCHbIE
WCCIIEIOBAHU S, IPUMEHSIS CTAaHAAPTHBIE U CePTU(HUKAIIMOHHbIE
U CIIBITAaHUSI

IIK.5

CIIOCOOHOCTB MCI0JIb30BaTh Ha MPAKTUKE COBPEMEHHBIE
MIPEACTABJICHNUS], O BIUSHUM MUKPO- U HAHO-CTPYKTYphl HA CBOMCTBA
MaTepHUasioB, X B3aUMOACUCTBUN C OKPYXKAIOIIEH CPEOH, MOJISAMH,

HHEPreTUUYECKUMHU YaCTULIAMU U U3Ty4CHUEM

ITIK.6

CIOCOOHOCTh CAaMOCTOSATENIBHO OCYIIECTBIIATH COOP JAHHBIX, U3y4aTh,
aHaAJIM3UPOBATh U 0000LIATH HAYYHO-TEXHUUYECKYIO HH(POPMALIHUIO 110

TCMATHUKC UCCIICIOBaHU A, paBpa6aTbIBaTb 1 UCIIOJIB30BAaThb
TEXHUYCCKYIO JOKYMCHTAIlUIO B HpO(l)CCCI/IOHaIIBHOI\;I JACATCIIBPHOCTHU

TOTOBHOCTb UCITOJIb30BATh 3HAHUSI OCHOBHBIX MOJIOKEHUIN MaTEeHTHOTO
3aKOHOJATENbCTBA U aBTOPCKOro npasa PD, HopMaTUBHBIE JOKYMEHTHI

10 BOIIPOCaM MHTEJIEKTYaJbHOW COOCTBEHHOCTH MPHU MOJITOTOBKE
JIOKYMEHTOB K [TaTEHTOBAHUIO U 0(OPMIICHUIO HOY-Xay

IIK.7

IIK.14

TOTOBHOCTH TPOBOJIUTH BHIOOP MaTEpUaioB /ISl 3aJaHHBIX YCIOBUM
AKCIUTyaTaIluy ¢ Y4ETOM TPEOOBaHWM HAJCKHOCTH U JOJITOBEUYHOCTH,

O9KOHOMHWYHOCTH U 3KOJIOTHYCCKUX HOCHCHCTBI/Iﬁ UX IPUMCHCHUA Ha

OCHOBC 3HAHMA OCHOBHBIX TUIIOB HECOPTAHNYCCKUX U OPTAaHHUYCCKUX
MaTCpUuaJIOB pa3IMYHOTO HA3HAYCHU A, B TOM UM CJIC HAHOMATCPHUAJIOB

IIK.16

TFOTOBHOCTb CaAMOCTOATCIIBHO IPOCKTUPOBATH TCXHOJOTUYCCKUC
IponeCChl MPOU3BOJACTBA MaTCpraia 1 I/IBIIGJIHP'I U3 HCTO C 3aJaHHBIMU

XapaKTepUCTUKAMH

TOTOBHOCTDL UCITI0JIb30BATh OCHOBHBIC KATCITOPUU U IMOHATHUSA 06IJ_[€FO u

MIPOM3BOJICTBEHHOTO MEHEPKMEHTA B MPOQeCcCHOHATIBHON
JESITEIBbHOCTU




2 Conep:kaHue M MOPSIIOK OPra HA3AI MM IOCYIaPCTBEHHOI0 IK3aMeHa

2.1 Conep:kanue rocy1apcTBeHHOI0 IK3aMeHA

2.1.1 TocymapCTBEHHBIH DK3aMEH SBIISETCS KBaIW QUKALIMOHHBIM W TMpeTHA3HA4YeH IS
OTpEICTICHUS] TEOPETUUCCKON IMOATOTOBJICHHOCTH BBITYCKHHKA K PEIICHUIO MPOGeCCHOHATBHBIX 3a]1a4,
ycranoBJieHHbIX PT'OC BO.

2.1.2 TocymapcTBeHHBIH »HK3aMEH MPOBOAUTCS IO MaTrepuajaM HECKOJIbKAX JUCIUILINH
00pazoBaTenbHON MPOrpaMMBbl, Pe3yIbTaThl OCBOCHUSI KOTOPBIX MMEIOT OMpEAeIsIoNee 3HAYCHUE [T
npodeccroHanbHON NESTebHOCTH BBIITYCKHHKOB.

2.1.3 CopnepxaHue KOHTPOJUPYIOIMX MaTE€pUAIOB U KPUTEPUU OIEHKU TOCYAapCTBEHHOIO
9K3aMeHa MpUBEIeHBI B PoHIE O1leHOUHBIX cpencTB [HA.

2.2 Tlopsinok opraHu3aMm rocy 1apcTBeHHOr0 IK3aMeHa

2.2.1 T'ocymapcTBeHHBIN 3K3ameH Mo HamnpasieHuto 22.04.01 MarepuaiioBeieHUE M TEXHOJIOTHHU
MaTepuanoB (MarucTepckas mporpamMma: XUMHUYECKOe MaTepHaNOBEIeHUE) TPOBOJUTCS OYHO B YCTHOM
dopme 1Mo OumieraM ¢ 0OS3aTEIbHBIM COCTABJIEHUEM KpAaTKUX OTBETOB B NMHMCBMEHHOM BHUJIE Ha JIMCTAX
Oymaru co mrammnom (akymnpTeTa.

2.2.2 T'ocynapcTBEHHBIN dK3aMEH MPUHUMAETCS TOCYIapCTBEHHOM 3K3aMEHAIIMOHHON KOMHCCHEH
(I'SK) B cpoku, orpeneieHHbIe COOTBETCTBYIOIIMM KaJleHJapHBIM Tpa(uKoM ydeOHOTO IpoIiecca.

2.2.3 Jlns oTBeTa HA OMIIETHI CTYJCHTaM MPEIOCTABIISIETCS BO3MOKHOCTh IMOJATOTOBKU B TeueHue 60
MUHYT. [[7151 oTBETa Ha BOMPOCH OMIIeTa KAKIOMY CTYACHTY IMPEIOCTABIISCTCS BPEMs ISl BHICTYILICHUS
(me Oonee 20 muuyr), Tocie uero mpexacenarens ['DK mpemmaraer ee wieHam 3adaTh CTYACHTY
JIOTIOJTHUTENbHBIE BOMPOCHl B paMKaxX TEMaTHKA BOMPOCOB B Ouiiere. Ecnu CTyneHT 3aTpynHseTcs npu
OTBETE Ha JOMOJHUTEIbHBIC BOMpPOCH], wWwieHbl ['DK Moryr 3amaBarTh BOINPOCH B paMKaxX TEMATHKH
[POrpaMMbl FOCYIapCTBEHHOTO HK3aMEHA.

2.2.4 PesynbpTaThl TOCYHAapCTBEHHOTO SK3aMeHa OOBSBISIOTCS B JEHb €ro MpPOBEIEHHS TOCie
odopmiieHust poTokosoB 3acenanus [ OK.

3 Conepxanue U MOPSIA0K OPraHU3AN UM 32 M THI BHINMYCKHON KBAJIU(MKAIMOHHON PadoThI

3.1 Copep:xkaHue BBINMYCKHOM KBAIU(MKAIMOHHOI padoThI
3.1.1 Beimycknas xBanmudukanuonHas pabora (BKP) mnpencraBiasier co0oif BBHITOTHEHHYIO
oOydarommmMcsi  paboTy, JEMOHCTPUPYIOUIYIO  YPOBEHb  IOATOTOBJIIEHHOCTH  BBITYCKHHKA K
CaMOCTOATEIBLHOM TPOQECCHOHAITBHON JIeATETPHOCTH.
3.1.2 BKP umeer cneayroutyto CTpyKTypy:
— 3aJaH¥e Ha BBITYCKHYIO KBAJIM (DU KAIMOHHYIO padoTy,
— aHHOTauus,
— coxaepxkaHue (IepeueHb PasaeioB),
— BBeJCHHUE (BKIIOYAOILEE aKTyaJIbHOCTh BEIOPAaHHOMN TEMaTHKH),
— IeTH ¥ 3aJa9u UCCIICTOBaHMS,
— aHaJIUTHUYECKUU 0030p JIUTEPATYPHI,
— HccienoBarenbekas (IPOeKTHAsS ) 9acTh,
— 3aKIIOueHHue,
—  CITMCOK MCIOJIb30BaHHBIX UCTOYHUKOB (B TOM YHCJIE HCTOYHUKA HA HHOCTPAHHOM SI3bIKE),
—  TOPUJIOKEHUs (MIpU HEOOXOAUMOCTH ).

3.2 llopsiiok 3aMTHI BHINMYCKHOM KBAJIH() UKAIMOHHOMH pPadoThI

3.2.1 Tlopsnok 3aumtel BKP onpenensercs aefictBytoumMm [lonoxkeHneM o rocyaapcTBEHHOM
WTOTOBOH aTTECTAllMU BBITYCKHUKOB ()eepajIbHOTO TOCYAAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEbHOTO
yUpeXJIeHUs BbicIero oopazoBanus «HoBocuOMpPCKUN rocyaapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»



110 00pa30BaTENBFHBIM IPOTPAMMAaM, PeaTn3yeMbIM B COOTBETCTBHH C (pefiepaIbHBIMU TOCYIaPCTBEHHBIMU
00pa3oBaTeNbHBIMU CTAHAPTAaMU BBICIIETO OOpa30BaHM .

3.2.2 3anmTa BBIMYCKHOM  KBaIM(UKAMOHHOH  pabOThl MPOBOJMTCS HA  3acelaHUd
roCyIapCTBEHHOW 3K3aMEHAIIMOHHON KOMUCCHU.

3.2.3 Metoauka u xputepuu orienku BKP npuenens! B Gponne oneHounsix cpeacts ['MA.

4 CniucoK MCTOYHUKOB /ISl MOATOTOBKH K IOCy/1apPCTBEHHOI UTOrOBOM aTTeCTAlIMU

4.1 OcHOBHBbIE€ HCTOYHUKHU

1. MarepuanoBeacHue. TeXHOIOTHUS KOHCTPYKIIMOHHBIX MaTe-puaioB: Yued. mjis By3oB. B 2 1. /
A.B. lllnmkun, B.C Yepennu-uenko, A.H. Yepenanos, B.B. Mapycun; nox pen. B.C. Uepen-uuueHko. —
HoBocubupck: M3a-so HI'TY, 2004. T. 1. DneMeHTbl TEOPETUYECKUX OCHOB MAaTEpUATIOBEACHUS U
TEXHOJIOTHH MOJIyde-HUSl MaTepuaioB. — 448 c.

2. MarepuanoBezieHre. TeXHOTOTMs KOHCTPYKIMOHHBIX MaTepHaoB: Yued. 11 By30B. B 2 1. /
A.B. lllmmkun, B.C Yepenuuuenko, A.H. Uepenanos, B.B. Mapycun; nox pea. B.C. Uepennu -uenko. —
HoBocubupck: MUzn-so HI'TY, 2004. — T. 2. TexHonoruu mnosydeHHUss U OOpabOTKM MaTepuaioB.
Marepuanbl Kak KOMIIOHEHTHI 060opynoBaHus. 508 c.

3. Hanomarepuansl. Hanorexnonornn. Hanocucremuast Texauka. MupoBbeie noctrxkeHus 3a 2005
rox : coopuuk / mox pex. I1. I1. Mansnesa. - M., 2006. — 149 c.

4. I'yce A. . Hanomarepuainsl, HaHOCTPYKTYphl, HaHoTexHonoruu / A. U. I'yces. - M., 2007. -
414 c. :n

5. ®axnepman b. JI. Xumus HOBBIX MaTepHalloB M HAHOTEXHOJIOTWMHU : [yueObHoe mocodue] / b.
@axnemad ; nep. ¢ aunt. . O. Yapkuna, B. B. YrounukoBo#i ; mox pen. FO. JI. Tperbskora, E. A.
I'ymununa. - Jonronpynssrit, 2011. - 463 c.

4.2 JlonotHUTEIbHbI€ UCTOYHUKH

1. A. Bectr. Xumus tBepaoro tena. Teopust u mpunoxkenus. Y. 1, U 2: Tlep. ¢ anmi. -M.: Mup,
1988.- 436 c.

2. A.B. Knoteko, 1. A. TIpecusikos, FO.Jl. TpeTrbsikoB. Xumus TBepaoro tema, M., Axanemus, 2006,
304 c.

3. Cyzmanes MW. II. Hanotexnonorus. Pu3MKO-XUMHS HAHOKIACTEPOB, HAHOCTPYKTYp U
nanomarepuaios / W. I1. Cyzmanes. - M., 2006. - 589 c. : .

4.TenepaioB M. b. Kpumoxumumueckas HaHOTEXHOJOTHUS : [ydeOHOe mocoOue sl BY30B IO
cnequanpbHocTH "MammHBI M anmaparbl XMMHUYECKMX NpoU3BOACTB" u  "ABTOMaTM3MpOBaHHOE
MPOU3BOACTBO xuMuueckux npeanpustuit] / M. b. I'enepanos. - M., 2006. - 325 c.

4.3 MeToanueckoe 00ecreye Hue
1. baraes B. A. Marepuanbl ¢ HaHOKPUCTAIIMYECKOW CTPYKTYypou : ydeOHoe mocodue / B. A.
baraes, 3. b. bataeBa ; HoBocu0. roc. TexH. yu-T. - HoBocubupck, 2007. - 262 c.
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1 IlacmopT rocyaapcTBeHHOT0 YK3aMeHa
1.1 O60061eHHASI CTPYKTY pa rocy/1apcTBeHHOI0 3K3aMeHa
O0o01meHHas CTPYKTypa roCyIapCTBEHHOTO dK3aMeHa npuBeaeHa B Tadmmie 1.1.1.

Tabmuma 1.1.1

Bomnpocsl
Koanbl
KOMITeTe I IMoka3aTeu c¢OpMHPOBAHHOCTH rocyJ1apcTBeHHOTO
IK3aMeHa
3HATh METOJIBI ¥ CIIOCOOBI aHAJIM3a HAYIHBIX U
OK.6 TEXHUYECKH X TPOOJIeM, BOHUKAIOIIM X B
) npo(eCCHOHANBHOM 1eSTeIbHOCTH, B TOM YHCIIE, C Bomnpoc 1
Y4ETOM 3 KOJIOTUYECKH X MOCIIEACTBUMN
3HATh METOJIbl 1 OCOOCHHOCTH (PH3UKO-XHMHUECKH X
OK.7 METO/I0OB MCCIIEIOBAHUSI HA COBPEMEHHOM Bompocsr 22-24
00opyIOBaHUH,
3HaTh OCHOBBI KpUCTAJUIOTpauu U 00acTu ee
OIIK.3 MIPUMEHEHHUS 1711 TEOPETUYECKOTO U Borpockt 28-29
AKCIEPUMEHTAIILHOTO UCCIIEeIOBAHUSI MATepUaJIOB
YMETb MPUMEHATh OCHOBHBIE ITPUHIIUITBI
OIIK.3 KpUCTaILTOTpauu isi TEOPETHIECKOTO 1 Bombock 28-29
AKCIEPUMEHTAILHOTO UCCIIEeI0OBAHUSI MATEpUAaJIOB p
OIIK.3 YMETb HAXOUTh U 0000111aTh AaHAIOTUU B PA3BUTHU Bonpocsi 1, 10, 34
) MaTepHaaoB, TEXHUKH M TEXHOJIOTUH T
OIIK.8 YMETb IPOBOJUT IKCIIEPTH3Y MPOLECCOB, MATEPHAIIOB, | Bonnockr 22-24
: METOJI0B MCIIBITAHUI
OIK.9 3HATh HOBBIE METO/Ibl HCCIIEAOBAHUS U TEHICHIIUH Bompockr 22-24
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Bomnpocer 32-37
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1.2 llpumep OuteTa

HOBOCUBUPCKUI TOCYJAPCTBEHHbBI TEXHUYECKWI YHUBEPCUTET
MexaHuKO-TeXHOJIOTHYeC KUl aKyIbTeT

JK3aMeHALMOHHBIN OnteT Nel
K TOCYJapCTBEHHOMY 3K3aMeH y o Hanpasiienuto 22.04.01 MatepuaiioBenenue U TEXHOIOTHU
marepuaioB. [Ipoduie « XumMuueckoe MaTepranoBeIcHUE

1. Meto/1bl BBIpAlMBAHUSI MOHOKPUCTAJIOB U3 ra30BoH (ha3bl. MeTo bl BHIpALIMBAHUS U
OUYMCTKU KPUCTAJUIOB 32 CUET TPAHCIIOPTHBIX pea KU

2. Yto Takoe CBEpXIJIACTUYHOCTh MATEPUAJIOB M Ye€M OHA 00yciIoBIeHa?
3. OmnucaTh CyIECTBYIOLIME METOABI KIacCH PUKaLlMM HaHOMaTepuasoB. Uro Takoe

HaHOKCPAMHUUYCCKHUEC MAaTCPUAJIbI, ITPCATIOKUTHL METOJAbI UX CUHTC34.

YTBepxkaaro: 3aB. kadeapoit XXT H.®. YBapos
(o imuch )

(mata)

1.3 MeToauka oneHKH

bunetsl k sk3ameHy (GOPMHUPYIOTCS M3 BOMIPOCOB, MPEACTaBIEHHBIX B IyHkTe 1.5. Buner
COJICP)KUT TPH TEOPETUUECKUX Bompoca. Bompockl OuieTa BHIOMpAIOTCS CIAydailHBIM 00pa3oM M3
IIEpEYHsl BOIIPOCOB B COOTBETCTBUM C TEMATHKOW JUJAKTMYECKUX €AMHUL «DU3NKO-XUMUUYECKHE
OCHOBBI pa3pabOTKM W MOJy4eHHUs (QYHKIMOHAIBHBIX MaTepuanoBy», «MarepuanoBeieHue U
TEXHOJIOTUU COBPEMEHHBIX MaTepUAJIOB» U «XUMUYECKUE HAHOTEXHOIOTUMY. D K3aMeH MPOBOIUTCS
B YCTHOW (hopMe ¢ 00s13aTeIbHBIM COCTABJIICHHEM KPAaTKUX OTBETOB B MMCHMEHHOM BUJE. MToroBas
OLICHKAa 3a TOCYJIAapCTBEHHBIM SK3aMEH BBICTABISAETCSI B COOTBETCTBUM C KPUTEPHUSIMHU,
NPUBEACHHBIMHU B 1. 1.4.

1.4 Kputepuu oneHKH

[lo pesymbratam OTBETOB CTYJACHTa Ha BOINPOCHI OWJIETa M JIOMOJHUTEIBHBIC BOIPOCHI
(yroyHsfOIie CYTh OTBETa) TOCYIAPCTBCHHAs 9SK3aMCHAIMOHHAs KOMHCCHS  OICHHUBAET
c(OpMHUPOBAHHOCTH KOMIICTEHIIUI HA Pa3HBIX YPOBHSIX.

CooTBeTCTBHE YPOBHEH CHOPMHUPOBAHHOCTH KOMIICTCHIIUI, KPUTEPUEB OLICHKA M OAJLIOB 110
100-6anpHO# mIKae mpuBeaeHo B Tadumie 1.4.1.

Tabmnma 1.4.1

YposeHn
Kpurepun ome Hku ¢ OpMHUPOBAHHOCTH Jlnanason
pMHPp . 0a/L10B
KOMTIIe Te HIHI
CTYACHT NMPABUJILHO U MOJHOCTBIO OTBETHII HA YEThIPE
BOIIPOCA PK3aMEHAI[MOHHOTO OUJIeTa, a TAKKE N
p H ’ [TponBUHYTHIH 87-100
JIOTTOJIHATENIBHBIC BOIPOCHI, YTOUHSIOIIME CYTh OTBETA,
9YeM MoKa3al yriyOJIeHHbIC 3HAHHUSI
CTYJCHT MPAaBUJIBHO OTBETHJI Ha BCE BOIPOCHI, HO .
4 P POCEL, bazoBbrii 73-86
HEJI0CTATOYHO PAa3BEPHYTO WJIM OTBETHII MUHMMYM Ha TPH

4




BOIIpoca OuieTa abCOMOTHO MPABUIIBHO U IOCTATOYHO
pa3BEpHYTO

CTYJICHT B II€JIOM MTPaBUIILHO OTBETHJI MUHIMYM Ha JIBa
BOIIpoca OuiieTa, 3HaHUS HE CTPYKT YPUPOBAHBI U [Toporoserit 50-72
MTOBEPXHOCTHHI

CTYACHT IIPaBUJIBHO OTBCTUII HE OoJiee yeM Ha OJJNH

Hwxe moporosoro 0-50
BOIPOC IK3aMEHAIIMOHHOTO OrJieTa

HrtoroBas oreHka 1mo rocyaapcTBEHHOMY 3K3aMeHY BbIcTaBisiercs: o 100-0ayurbHol 1miKase,
no OykBeHHou mkame ECTS m B TpagumuonHoit Qopme (B COOTBETCTBHHU C JEHCTBYIOIIMM
[NonoxeHneM o GaJUIbHO-PEHTUHIOBOM CHCTEME OIICHKH JoCTHX)eHHH cTyaeHToB HI'TY).

1.5 IlpumepHBbIii mepeyeHb TeOPeTHYECKUX BOMIPOCOB

1. OCHOBHBIE 33/1a4¥ COBPEMEHHOTO MaTEPUATIOBEICHU .

2. AmMop (pHBIC METAJUTMYECKHE CTIIaBbl. XapaKTepHbIE 0COOEHHOCTH, 00JIACTH IMPHUMEHCHHU S,
MIPUMEPBHI CIIJIaBOB.

3. JucnepcHo-ympoYHEeHHBIE KOMITO3UITMOHHBIE MaTepUalibl. XapaKTepHbIe 0COOEHHOCTH,
o0JacTy MpUMEHEHH s, TUTTMYHBIE TPEICTaBUTEN

4, Kepamuka B pakeTHO-KOCMHYECKOM MalllMHOCTpOeHUnU. KepaMuueckue qBUTATENH.

5. Kepamuka criernanbHOro Ha3HAuYCHMUSI.

6. Marepuansl co celuanabHBIMA MarHUTHBIMU CBOWCTBaMU. XapaKTepHbIE 0COOEHHOCTH,

o0JacTy MpUMEHEHU S, IPUMEPBI MAaTEPHAJIOB.

7. MeTtamisl ¢ mamsaTeio GopMbl. XapaKTepHbIe 0COOEHHOCTH, 00JIACTH MTPUMEH CHU S,
TUTIAYHBIC TTPEICTABUTEIIN.

8. HanokomMmno3uTsl. XapakrepHble OCOOCHHOCTH, 00JIACTH MIPUMEHEHU S, THITHYHBIC
PEICTaBUTEIIH.

9. HanotpyOku u HaHOBOJIOKHA. XapaKkTepHble 0COOCHHOCTH, 001aCcTH MTPUMEH CHUSL.

10.  HamouacTuiiel. XapakrepHble 0COOCHHOCTH, 00JIACTH TPUMEHCHHUSL.

11.  OcHOBHBIE ATaIbl TEXHOJIOTHH IMPOU3BOICTBA KEPAMUKH.

12. PapmanuoHHO-CTOWKHE MaTepualbl. XapakTepHble 0COOEHHOCTH, 00JIACTH MTPUMEHEHUS,
TUTIAYHBIE TTPEICTABUTEIH.

13. Pexyumii kepaMUYeCKA HHCTPYMEHT.

14.  CaepxmpoBojsime MaTepraibl. XapakTepHble 0COOEHHOCTH, 00JaCTH PUMEHEHH S,
PUMEPHI CIJIABOB.

15.  Cunrerpan. XapakrepHble 0COOCHHOCTH, 0071aCTH PUMEHECHHUSL.

16. CrnoucTble KOMIO3UIIMOHHBIE MaTepUalibl. XapaKTepHbIE OCOOCHHOCTH, 00JIACTH
MPUMEHEHU S, TUITMYHBIE IPEICTaBUTENN

17. CnnaBbl ¢ MOCTOSIHHBIM MOJAYJIEM YIIPYTOCTH. XapaKTepHble 0COOEHHOCTH, 00JIacTH
MPUMEHEHH S, TUTTMYHBIC TPEACTABUTEIH.

18.  CmnaBsl ¢ periaMeHTHPYEMBIM TEMITEPATYPHBIM KO3 GUIIEHTOM JTMHEHHOTO PaCIiPEHHUSL.
XapakrepHble 0COOEHHOCTH, 001aCTH PUMEHEHH S, THTMYHBIE IPEICTaBUTEIH.

19. CrocoObl OBBIMIEHUS BA3KOCTH pa3pyIIEHHs KEPaMHYECKUX MaTEepUAIOB.

20.  DxcrepuMeEHTAIbHBIE METO/IbI UCCIIEIOBAHUSI MATEpUAaJIOB: UCCIIEJIOBAHUE CTPYKT yPbI
MaTepuasoB.

21.  DxcriepuMEHTaIbHBIE METOBI MCCIEIOBAHNS MaTEPHUAJIOB: HCCIEOBAHNE MU KPOCTPYKT yPbI
MaTepuasos.

22.  DKcliepMMEHTalbHbIE METObI HCCIIEIOBAHNS MAaTEPUAJIOB: U3MEPEHUS MEXaHUYECKUX
CBOICTB MaTepUaJIOB.

23.  Meroabl BbIpallMBaHUsl MOHOKPHUCTAJUIOB U3 PACcIJIaBOB U PacTBOPOB. I uapoTepManbHbIe
METO/IbI BHIPAIIMBAHUS KPHCTAIIIOB

24.  Meroapl BEIpANMBaHUS MOHOKPHCTAJIJIOB M3 Ta30BOM (a3bl. MeTOAbI BEIpAMBAHUS U
OUYMCTKU KPUCTAJUIOB 32 CUET TPAHCIIOPTHBIX pea K




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.
42.

43.
44,

45.

46.

47.

48.

Metoapl 30HHOM TIaBKU. OYUCTKA KPUCTAIUIOB. DJIEKTPOXUMHYECKAsi OUMCTKA
(patmHMpOBaHKE) METAJUIOB

Kpucramiueckas pemerka, 6a3uc, BEKTOp KpUCTAIUIMYECKON PEIETKH, MEXITIIOCKO CTHBIE
paccrosius. Onepanum CHMMETPUM B KPUCTAJUIMYECKOM pereTke. TpaHCcasaunoHHas
CUMMETPHSL.

Pemerka bpase. OcHOBHbIE THUIIBI TPEXMEPHBIX pelieTok bpase. basonentpupoBannas,
00BbEMOLIEHTPUPOBAHHAs, FpaHelleHTpupoBaHHas. Kpucramiorpaguueckas miIockocTh U
KpucTajuiorpaguyeckoe HanpasieHue. Munexkcsl Musuiepa.

Toueunsie neekThl B KpucTayuiax. TepMoanHaAMUYECKUE TPUIMHBI 00pa30BaHUs TOUYSUHBIX
nedexroB. DHeprust o0pa3oBaHus AeeKToB. MeTob! €€ OLleHKU. 3aBUCHUMOCTb TOYEUHBIX
ne GeKTOB OT TEMIIEPATYPHI

BnusiHue ToueuHbIx 1epeKToB Ha (U3HMUYECKUE U XUMUYECKUE CBOMCTBA KPUCTAIIJIOB.
Hecrexuomerpust B kpucraiax. DJIEeKTpOHHbIE AepeKThl. BiusHue naBiaeHus (AKTHBHOCTH
KOMITOHEHTa B Ta30BOM (haze) Ha KOHIICHTPALUIO Je(eKTOB

[Ipumecu B kpuctanax. O0o3HauYeHUs IPUMECHBIX LIEHTPOB. BiusiHue npumeceil Ha
KOHLIEHTPALMIO TOYEUHBIX Ae(pekroB. CoOOCTBEHHBIE M TpUMecHbIe nedekThl. Cerperanus
IpuUMecen

Jluneiitneie nedexrol. Jucnokanuu. 3Hak nuciokanuu. Bekrop broprepca. Biusinue
JUCIIOKAllMi Ha IPOYHOCTh U INIACTUYHOCTH MaTepuana. J{uarpamma Oqunra. Jlec
auciiokauuii. HuTeBuHble KpUCTAUIBI U UX YHUKAJIBHBIE MEXaHUYECKUE CBOMCTBA.
['eTeporeHHbIe MaTepUabl: ONMMCAHUE C TOMOIIBIO (a30BbIX AuarpaMM. da3oBele
JarpaMMbl OMHApPHBIX CUCTEM : OCHOBHBIE MOHATUS. [IpuMenenune npasuna a3 'n60ca.
Omnucanne MpakTHYEeCKH BaXKHOH (pa30BOM AMarpaMMbl CHCTEMBI JKEJ€30-YIIepO .

KaxoBa posb aare3uu B 00pa3oBaHUM KOMIIO3UTOB U HAHOKOMIIO3UTOB? B Kakux ciydasx
KOMIIO3UTHI OyAyT CaMOIIPOU3BOJIBHO 00Pa30BBIBATHCS MM HA000POT pacnaaaThes?
HasBatp ycioBusi caMonpor3BOJIbHOTO 00pa30BaHUs KOMIIO3UTOB U HAHOKOMITIO3UTOB.
Yro Takoe pa3MepHblie 3GPeKTH U KaK UX IPUMEHUTh Ha NpakTuke. [IpuBectu kak
MUHHUMYM TpH IIPUMeEpA.

VYrneponHble HaHOMAaTEpPHAJIbl: CHHTE3, CBOMCTBA U IIPUMEHEHHE.

Kak perynupoBars pa3mep HaHOYACTHI] IIPOAYKTa peaKlnH, 00pa3yro I XCsl U3
MuLEUIIpHOro pactBopa? [IpeokuTe BapuaHThl U UJIEH.

UeMm onpenenseTcst XapakTepHBIM pa3Mep YacTHI] AJIs IUIEHOK, BOJIOKOH, HAHOTPYOOK U
asporeneit?

Yro Takoe «301b-Tesb)» CUHTE3? [[J1s1 MonydeHs KaKiu X MaTepualoB MOKHO IPUMEHUTh
3TOT MeTOox?

B 4eM oTnmyne cTpaternu CMHTE3a HAHOMATEPUAJIOB «CBEPXY-BHU3» U «CHU3Y —BBEPX»?
[IpuBecTn npuMepsl 3TUX MOJXO0B.

Kak 3aBUCHT pacTBOPUMOCTH BEIIECTBA OT pa3Mepa 4yacTuil?

OmnucaTh CyIIECTBYIOLIME METOABI KJIacCH pUKallMM HaHOMaTepuasoB. Uto Takoe
HaHOKEpaMUYECKUE MaTEPUAIIbL, IPEATIOKUTH METObI UX CUHTE3A.

Kak onpenennts pazmep 4acTHIl ¢ TOMOIIBIO aICOPOLIMOHHBIX METO0B?
DIIEKTPOXUMHUYECKIE METOBI ITOJIyYEHU I HAHOMATEPHAJIOB U TEMILIATOB JJIs1 IIPOBEACHUS
TEMILJIaTHOTO CUHTE3A.

OCHOBHBIE NTOAXO0/1bl TEMIUIATHOTO CUHTE3a, Ha3BaTh IPUMEPBI U MIPEUIOKUTD CIIOCOOBI
CHUHTE3a METAJUIMYECKUX HAHOIIPOBOJIOK.

OmpenenieHne TEMIUIATHOTO CHHTEe3a. Ha3BaTh mpuMepsl U T PETIOKHUTH CIIOCOOBI
TEMILIATHOTO CHHTE3a MOJIbIX C(HepUUECKU X HAHOYACTHLL.

Yro Takoe temmuar? Tumnsl Temmiatos. [IpeaokuTh ciocoObl TEMIIATHOTO CHHTE3a MOJIBIX
KyOMYECKUX YaCTHII.

Mo>XHO J11 onpeAeauTh pa3Mep HaHoUacTUll MeToaMu mudpakiauu? Ecinu aa, To kak?



2 [lacnopT BHINYCKHOMH KBAJIU() UKAIUOHHOH padoThI

2.1 O000meHHAs CTPYKTYpa 3aMTHI BbIMYCKHOI KBaaudnkaunonnoii padorsl (BKP)
O06o6menHas crpykrypa 3anmtel BKP npusenena B Tabmume 2.1.1.

Tabmuma 2.1.1

Koasl Pa3neJibl 1 3TanbI
. IMoka3aTesu ¢ OpMHUPOBAHHOCTH
KOMIIe Te HIM I BKP
OK.1 3HaTh OCHOBHBIE METOJOJIOTHYECKNE KOHIIECTIITNH BBCACHHUC, LICIIH U
’ COBPEMEHHOMN HayKu 3aaun
M CCIIEAOBAHUS
3HaTh [IPAaBUJIA JCUCTBUI B HECTAHIAPTHBIX BBEICHHE, L[C/IH 1
OK.2 CUTYyalusiX ¥ (POpMbI OTBETCTBEHHOCTH 32 IMPUHSATHIE
3aJjaun
peleHus
uccaea0BaHus
YMETh IPUHUMATh PEIICHUS] B HECTAHIaPTHBIX BBEJICHIE, L[E/TH 1
OK.2 CUTYaIlUSIX C YI€TOM OTBETCTBEHHOCTH 32 MPUHSTHIE
3a/1a4mn
perieHus
HcCIe0BaHUs
OK.3 3HATh CIIOCOOBI CAMOPA3BUTHU S, CAMOPEATU3ALUH U BBCICHHUC, IICIIH U
: M CIIOJIb30BAHMS TBOPUYECKOTO MOTEHIMAIIA 3aJa4un
U CCIEA0BaHUs
YMETh UCIOJIb30BAaTh COBPEMEHHBIE CPEICTBA ISl BBEJICHHE, I[C/IH 1
OK.3 Han0oJee MOJTHOTO UCIOIb30BAHUS TBOPUECKOTO sanadn
MOTEeHLMaa
uccaea0BaHus
OK.4 3HaTh OCHOBHYIO TPO(eCCHOHAIBHYIO S ———
TEPMUHOJIOTUIO HA HHOCTPAHHOM $I3bIKE
0030p JIUTEpaTyphI
OK.4 YMETb YUTaTh U pedeprupoBaTh IUTEpaTypy Ha AHATHTHYCCKII
WHOCTPAHHOM SI3BIKE
0030p JIUTEpaTyphI
3HATh METO/IBI ITOJTOTOBKH W TIPE/ICTABICHUS TIIAHOB | ppornomire, e/n 1
OK.5 U pe3yJIbTaTOB COOCTBEHHOM U KOMaHIHOM sanaun
NEeSITeNIbHOCTH
uccae0BaHus
YMETh MPEICTABIISTh JOKIAAbl U MPE3CHTAIUH,
OK.5 WJUTFOCTPUPYIOIIME PE3YAbTaThl COOCTBEHHOH U YCTHBIN JOKIIAJ,
KOMaHHOU AesITeTbHOCTH Mpe3eHTaI U
3HATh METOJIBI U CIIOCOOBI aHATM3a HAYYHBIX U
OK.6 TEXHUYCCKUX [IPOOIICM, BOSHHKAIO LI X B A ———
npodeccruoHanbHON AESTETbHOCTH, B TOM YHUCIE, C 06300 JIHTEDATYDLI
Y4ETOM 3 KOJIOTUYECKU X TOCIIEACTBUI p patyp
yMeTb (OPMUPOBATH U OTCTaUBATh COOCTBEHHBIE
OK.6 CY)ICHHSI M HaY4HBIC [IO3ULHH IO podieman, YCTHBIH JIOKIAJL,
BO3HHMKAIOIIMM B PO CCHOHANIBHOM eATENbHOCTH, IDE3CHTAILIS
B TOM YHCJIE, C YIETOM 3 KOJIOTUUYECKUX TTOCIECTBUI p 1
3HATh METOJIbI U OCOOCHHOCTH (DM3UKO-XUMHUUYECKH X
OK.7 METOJI0OB MCCIIEJOBAHNS HA COBPEMEHHOM HCCIIEe0BATENbCKAs
o0opynoBaHuH, (mpoekTHast) yacThb
OK.7 YMETh UCITOIh30BATh COBPEMEHHOE 000PYIOBAHKE U HCCIEIOBATENbCKAS
npuOOPHI IS KCCIEIOBAHUS MAaTEPUAIIOB
(mpoeKTHast) yacThb
YMETh peliaTh HOBbIE UCCIIEI0BATEILCKUE 3a1a4u,
OK.7 BO3HMKAIOIME IIPU UCIIOTHEHNUH BBITOIHAEMON HCCIEI0BATENbCKAs

paboThI

(mpoekTHas) 4yacTh




3HATh TEPMUHOJIOTHIO TPOECCHOHATBHON Cephl

OIIK.1 aHAIIMTUYECKU I
JEeSTEIbHOCTA Ha HHOCTPAHHOM SI3BIKE
0030p JIUTEpaTypHI
YMETb OPraHU30BBIBATh MPOEKTHYIO padoTy,
OIIK.2 pa3pabaTbiBaTh U KOHTPOJIUPOBATH PECYPCO- HCCIIEI0BATEIbCKAs
BPEMEHHBIE IIPOECKTHBIE I10KA3ATEIN (mpoekTHast) yacThb
3HATh METOJIOJIOTHIO Pa3pabOTKH MPOEKTOB U
OIIK.2 IIporpaMM, B TOM YHCJI€ IOCTPOCHUS, HCCIEOBATENbCKAS
: peopranu3anuy, pecTpyKT ypu3aluu u (OpoeKTHAs) YECTE
PEUH)KUHUPUHTA OM3HEC-TPOLIECCOB p
3HaTh OCHOBBI KpUCTAJUIOrpaduu U 00J1acTu ee
OIIK.3 MIPUMEHEHHUS U1l TEOPETUYECKOTO U HCCIIeI0BaTEIbCKas
9KCIIEPUMEHTAILHOIO UCCIIEI0OBAHUS MATEPUAJIOB (mpoekTHast) yacTh
3HATh OCHOBHBIE METOJIMKN OCBOCHUS U 3aKPEILIICHUS
OIIK.3 0a30BbIX 3HAHUM MPU UCCIIEOBAHUN MaTEPUANIOB U | MCCIIE0BATEIbCKAS
TIPOIECCOB (mpoekTHas) 4acTh
YMETb IPUMEHSATH OCHOBHBIE TPUHIIUITBI
OIIK.3 KpucTayuiorpaduu assi TEOpeTUYECKOTO U HCCIIEI0BATENbCKAS
JKCIIEPUMEHTAIBHOIO UCCIIEN0BAHU S MaTEPHAJIOB (mpoekTHast) yacThb
OIIK.3 YMETh HAXOJIUTh U 00001I1aTh aHAJIOTHH B pasBUTUU BBCICHHC,
) MaTepUaIOB, TEXHUKU U TEXHOJIOTUI aHAIMTHYECKU I
0030p JIUTEPaTypHI
3HATh OCHOBHBIE MTOJIOXKEHUS U METO/bI COLMAIBHBIX,
OIIK.4 T'yMaHUTapHBIX U DKOHOMUYECKUX HAYK IIPU HCCIIEIOBATENbCKAS
’ peleHnH NPoQecCHOHATBHBIX 33/1a4 C YIETOM (UPOCKTHAR) Y4CTE
HOCJIEICTBUM JJIs1 0OIIECTBA, SKOHOMUKHU U SKOJIIOTHH p
YMETH UCIOJIB30BATH OCHOBHBIE MOJIOKECHUS
OIIK 4 COIMAJIBHBIX, TYMAHUTAPHBIX U SKOHOMUUYECKUX HayK | HCCIICAOBATEIbCKas
IIPH pelieHU U MpoQeccuoHaIbHBIX 3aa4 (mpoekTHast) yacThb
3HAaTh OCHOBHBIE MPUHIUIBI PAIMOHAILHOTO
OIIK.5 HCIIOJIB30BAHUS IIPUPOAHBIX PECYPCOB U 3L THI HCCIIEI0BATEIbCKAs
OKpYKAIO LW Cpeibl (mpoekTHast) yacThb
YMETb IPUMEHSATH MPUHIUTIBI PAl[OHATIBHOTO
OIIK.5 M CII0JIb30BAHUS IPUPOJAHBIX PECYPCOB U 3aLUTHI HCCIIENOBATENbCKAS
’ OKpYKAIOILIEW Cpelbl IPU PELICHUH
pOQeCcCHOHATBHBIX 32124 (npoexTHas) 9acT®
3HATh METOJOJIOTHIO IIPOBENEHUSI MAPKETUHIOBBIX
OIIK.6 UCCIIEJ0OBAaHUI U MHHOBAIMU B IPO(ECCUOHATIBHON | MCCIICI0BATEIbCKAs
JESATEIbHOCTH (mpoeKTHAast) 4acTh
YMETb BBINIOJIHATH MAPKETUHIOBBIE UCCIEA0BAHNS U
OITK.6 pa3pabaThIBaTh TEXHUKO-3KOHOMUYECKOE CCIIEIOBATETbCKAS
’ 000CHOBaHME NHHOBAILMOHHBIX PEILICHUH B (UpOCKTHAR) YACTS
npoQeccuoHaIbHON NeSTETbHOCTH p
3HATh METObl IPOBEIECHHUS TATEHTHOTO TTOMCKA,
OIIK.7 OLIEHKH MaTEeHTOCIIOCOOHOCTH U ITOKa3aTesen HCCIEI0BATEIIbCKAs
TEXHUYECKOTO YpPOBHS pa3pabOTOK (mpoekTHast) yacThb
YMETb [IPOBOJIUTH ATEHTHBIH [TOUCK, UCCIIEA0BATh
OIIK.7 MaTEeHTOCIIOCOOHOCTh M MOKA3aTEIH TEXHUYECKOTO AHATHTHYCCKII

YPOBHS pa3pabOTOK M MCIIOIb30BaTh MPOLIETYPHI
321U Thl UHTEJJIEKTYaIbHOW COOCTBEHHOCTH

0030p JAUTEPATYpPhI




3HaTb METOAbI U IIpaBHJIa IPOBOJACHUA SKCIICPTU3bL

. o nccre10BaTeNIbCKast
ONK.8 MPOLIECCOB, MAaTEPUAIOB, METOIOB M CIIbITaH Uil (npoezllcr Ha%) YACTH
Th POBOJIUTH IKCIIEPTH3Y IT B
OIIK.8 yme POBOA OKCIICPTH3Y HPOLECCOB, HCCIIEIOBATEIIbLCKas
MaTepuajoB, METO/IOB UCIBITAHUI (UPOCKTHAR) TaCTD
3HATh HOBBIE METO/Ibl MCCIIEAOBAHUS U TEHACHIIUH
OIIK.9 pasBUTHUS B 00JIACTH COBPEMEHHOTO HCCIEI0BATEIIbCKAs
MaTepHUaIoBeICHUS (mpoekTHast) yacThb
YMETh CaMOCTOSITEIBHO OCBAaUBATh HOBBIE METObI
OIIK.9 HCCIE0OBAHUS C YYETOM MOCIEAHUX TEHACHIIUH B HCCIIEA0BATEILCKAS
o0acTu MaTepuaIOBEICHUS (mpoekTHast) 4yacTh
3HaTh COBPEMEHHbIE HH(POPMALIUOHHO-
KOMM yHUKAI[HOHHbIE TEXHOJIOTUH U
MHQOPMAIIMOHHBIE PECYPCHI B HAYYHO- o
. o . aHAIUTUYECKU I
TK.1 M CCIIEIOBATENILCKON U pacueTHO-aHATUTUYECKOM 06300 JIHTEDATVOLL
JeSITeIbHOCTU B 00JIaCTH MaTepHalOBEICHUS U p paTyp
TEXHOJIOTUU MaTepuasoB
YMETb IPUMEHSATH COBPEMEHHbIE HH(POPMALIIOHHO-
KOMM YHUKAIlHOHHbIE TEXHOJIOTHUH PECYPCHI B
IIK.1 Hay4HO-HCCIIEOBATENBCKON U PACYETHO- AHAIUTUYECKU N
AQHAIIMTUYECKOM 1eATEIbHOCTH B 001acTh 0030p JAUTEPATYpPhI
MaTEpUATIOBEAECHUS U TEXHOJIOTUN MaTEPUAJIOB
3HATh CIIOCOOBI MOACTHPOBAHUS U O TUMU3ALIUH,
Ta
K.2 CTaHJapTH3aLUU U COPTHQUKALIN JUIS OLCHKA 1 HCCIIEIOBATEIbCKAS
IIPOTHO3UPOBAHUS CBOMCTB MaTepuasoB U (UPOCKTHAN) Y4CTE
3((HEeKTUBHOCTH TEXHOJIOTHYECKHUX MPOIIECCOB p
YMETb MPOBOJIUTH MOJCIIMPOBAHUE U ONTUMH3AIUIO
IIK.2 JUTsl yBennueHus 2 HeKTUBHOCTH TEXHOJIOTUYECKAX | MCCIEAOBATEIIbCKAs
MPOIIECCOB MPHU MOTY4YEHUU HOBBIX MaT€pHAIOB (mpoexTHas) yacThb
K.3 3HATH OCHOBHBIC KIIACCHI YITIEPOHBIX MATEPHANOB M | oo parent cxas
METO/Ibl UX CHHTE3a (UPOCKTHAR) FACTD
3HaTh OCHOBHbBIE€ 3aKOHOMEPHOCTU M3MEHEHHUS
IIK.3 (¢u3MYeCcKUX CBOMCTB MaTEpUaiOB, B TOM YUCJE UX | HCCIICIOBATCIIbCKAs
MEXAHUYECKUX XapaKTEPUCTUK (mpoekTHast) 4acTh
3HATh OCHOBHbBIE (PU3UYECKUE U XUMUYECKHE
IIK. HCCIIEI0BATENbCKAs
3 IIOAXO/bI K CUHTE3Y HEOPraHMUECKMX MaTEpUaJIOB (Hpoe};[cr Hast) 9aCTh
3HATh (PM3UYECKUE U XUMHYECKUE TTPOIECCHI,
IIK.3 POTEKAIOIIME B MAaTEpUaax IIPU UX MOJTY4YECHUH, UCCIIE0BATENIbCKAs
00paboTke U Mo PUKAITUU (mpoekTHast) 4yacTh
K3 3HATh OCHOBHBIC MCTO/IbI MCCIICI0OBAHMUS, aHATIN3A, T ——
JUArHOCTUKHU M MOJEIMPOBaHUsI CBOMCTB MaTEpUAJIOB (IpOCKTHAS) YACTS
3HATh METOAOJIOTUIO KOMIUIEKCHBIX HCCIIeI0BaHUM
IIK.3 METOJUKU CTAaHAAPTHBIX U CEPTU(HU KAIITMOHHBIX HCCIIE0BATENbCKAs
WCIIBITAHU I (mpoekTHast) 4acTh
YMETb UCIOJIb30BAaTh U3BECTHBIE METOIbI
IIK.3 (GU3UYECKON XUMHU TSI TOTYICHUS U MOAM (UKALMK | MCCIICI0BATEIbCKAs
YIIIEPOIHBIX MAaTEPHUAIIOB (mpoexTHast) yacThb
IIK.3 YMETh IPUMEHSTh METO/Ibl U3MCHEHUS (PU3UYECKUX | HCCIIEI0BATEIbCKAs

CBOMCTB MaTCpuraJIoB, B TOM YMUCJIC JJIS YIYUIHICHUA

(TpoeKTHAas ) 9acTh
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HNX MCXaHUYCCKN X XapaKTCPUCTHK

YMETh MPUMEHSTh PU3NIECKUE U XUMUYECCKHE

IIK.3 MIPOLIECCHI IS TOIy4eHUs], 00pabOoTKe U UCCIIE0BATENbCKAS
MOIU (P KalTMM HEOPTaHUUYECKIX MaTEPHAIIOB (mpoekTHas1) 4acTh
YMETh HCCIEI0BaTh (PU3NUECKUE U XUMHYECKHE
IIK.3 IPOLIECCHI, IPOTEKAIOIME B MaTepHaliaX Mpu X U CClIeI0BaTeNbCKas
MOJIy4eHU U, 00paboTKe U MOIU (pH KAl u; (MpoekTHas) 4yacTh
YMETh UCII0JIb30BaTh COBPEMEHHBIE METO/IbI
IIK.3 HCCIIEZIOBAHUS, aHAIN3a, JMATHOCTUKU U U CClleI0BaTeNbCKas
MOJICTMPOBAHHUSI CBOMCTB MAaTE€pUajIOB (mpoekTHast) yacTh
K .4 3HATh 3aKOHOMEPHOCTH BIIMSIHHSL MHUKPO- U HAHO- T ——
CTPYKTYpBI Ha CBOWCTBA MaTepUaJIOB
(mpoekTHas) 4acTh
3HATh MPUYUHBI 1 MEXaHU3MBI BO3ICHCTBUS
K .4 (paKTOPOB OKPYHKAIOIILH CPEJIBI, TEMIIEPATYPHI, HCCIEOBATENBCKAS
JTABJICHU S, SJICKTPHYECKHUX MOJIEH, SHEPreTUYECKU X (UPOCKTHAR) TACTD
YaCTHUIl U U3TydCHHSI Ha CBOMCTBA MaTepHAIIOB p
K.4 YMETh OLIEHUBATH BIMAHUE TAPAMETPOB MUKpO- 1 | MCCICAOBATEILCKA
: HaHO-CTPYKTYpbI Ha CBOICTBa MaTepHaoB (mpoekTHast) yacTh
YMETh OLIEHUBATh U PaCCUUTHIBATH M3MEHEHUE
K .4 CBOMCTB MaTEpHasIOB B 3aBHCHMOCTH OT HecnenosaTenbpekai
’ TEMIIEPATYPhI, JABJICHUS, MEXaHHUECKOH 000pabOTKY | (IpOEKTHas) YacTh
Y TIpH BO3IEHCTBUM JPYyruX (pakTopoB
3HATh UCTOYHUKU HAYYHO-TEXHUUYECKON MHPOPMALNH | aHaIMTHUYESCKUM
IIK.5 10 TeMaTHKaM, CBSI3aHHBIM C CHHTE30M, CBOMCTBaAMU 0630D THTEDATVDEL
U 00JIaCTSIMU TPUMEHEHHSI MaTepHaJloB p patyp
3HaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTUU .
K.5 1 0a3bl JaHHBIX, BKIIOYAIOIIME TEXHUYECKYIO AHATUTHICCKAN
) JOKYMEHTAIIMIO B 00JIACTH COBPEMEHHOTO 0030p TUTEpaTyph
MaTepHaloBeIeHUs
YMETh CaMOCTOATENI BHO OCYLIECTBIIATH COOp TaHHBIX, .
K5 U3y4aTh, AaHAIN3UPOBATh U 0000 ATH HAYYHO- aHATTHTHHCCKIH
’ TEXHUYECKYIO0 UH (OpMaIIHIO B 00JIaCTH 0030p uTEepaTyphl
MaTepHaIOBEICHUS
YMETb pa3pa6aTBIBaTB M HMCITOJIb30BaTh TCXHUYCCKYIO | aHAIMTHUYECKUI
IIK.5 JOKYMEHTAIIMIO B 00JIaCTH CUHTE3a U 00padoTKu
0030p JAUTEPATYpPhI
MaTepHaJoB
3HATh OCHOBHBIE TIOJIOKEHUSI ITATEHTHOTO
3aKOHOJATENILCTBA U aBTOPCKOTO mpasa P, .
mK.6 HOpPMaTHBHBIE IOKyMEHTHI [10 BOIIPOCaM aHATHTHICCKIH
’ MHTENIEKTyallbHOM COOCTBEHHOCTH IIPU MOJTOTOBKE | 0030p JMTEPATYpPHI
JOKYMEHTOB K NaTEHTOBAHUIO U O(POPMIIEHHIO HOY-
xay
YMETh UCII0JIb30BATh 3HAaHUS OCHOBHBIX IOJI0KEHUH
TIK.6 "B, HopMaTuBHbIe JOKyMeHTH O Bompocam |  ZHeHTHISCIar
» HOP HOK p 0030p JIUTEpaATYpHI
MHTEJJIEKTyaJIbHOM COOCTBEHHOCTH
NK.7 3HaTh KPHTCPHH BBIOOpA MATEPHANIOB JUIS 3aJIaHHBIX | .. e0BATENBCKAS

YCJ'IOBI/II\/'I HUX IPUMCHCHUS Ha OCHOBC 3HAHU A
OCHOBHBIX TUIIOB HCOPTAHUYCCKNX U OPIraHUYCCKHUX

(mpoexTHast) yacThb
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MaTepHaJIOB PAa3IMUYHOIO Ha3HAYCHU S, B TOM YU CJIC
HaHOMaTepHuajioB

YMETb IPOBOJIUTH BEIOOP MaTepUaloB HA OCHOBE
K.7 3HAHMS OCHOBHBIX TUIIOB HEOPTaHUYECKUX U
: OpPraHMYECKUX MaTEPUAIIOB PA3TIMYHOIO Ha3HAUEHHUS,
B TOM UHCJIE HAHOMAaTEpHaJIOB

rccieaoBaTeNnbCKas
(mpoekTHas) 4acTh

3HATh METObl TPOCKTUPOBAHU S TEXHOJIOTHYECKHU X
IIK.14 MPOIIECCOB MPOU3BO/ICTBA HOBBIX MAaTEPHAJIOB C rccre10BaTeNbCKast
3aJJaHHBIMH XapaKTepPUCTHKAMU (MpoekTHas) 4yacThb

YMETh CAMOCTOSITEIILHO ITPOCKTUPOBATH
I1K.14 TEXHOJIOTHYECKHUE MTPOLIECCHI TPOU3BOACTBA HCCIeI0BATCIbCKaAs
MaTEPHUAJIOB C 33/IaHHBIMU XapaKTePHUCTUKAMH (mpoekTHas) 4acTh

YMETb UCI0JIb30BaTh OCHOBHBIE MPUHIIUIIBI OOILETro U
IIK.16 IIPOU3BOJICTBEHHOIO MEHEKMEHTA B HCCJIEI0BATENbCKAs
po(eCCHOHANBHON JIESTEeNbHOCTH (mpoekTHast) yacThb

2.2 CrpyKTypa BbINYCKHOH KBaJIU(pMKAIHOHHON padoThl

BeinyckHas kBanu¢u kallMoHHas paboTa COAEPIKUT CIEAYIOIME Pa3/Iesbl:
— 3aJ1aHMe Ha BBITYCKH yIO KBaJM (M KALIMOHHYIO PadoTYy,
— aHHOTalWs,
— BBeJCHUE (BKIIOYAIOIIEE aAKTYaTbHOCTh BEIOPAHHON TEMATHKH ),
— IIeJIM U 3a7]a4U UCCIIEIOBaHMUS,
— aHaJUTUYECKUM 0030p JIUTEpaTypHl,
— WCccrenoBarenbekas (IPOeKTHAs ) 4acTh,
— 3aKI0YeHHUeE,
— CIIUCOK HCIOJb30BAHHBIX MCTOUYHUKOB (B TOM 4YHCII€ MCTOUYHMKM HAa MHOCTPAHHOM
SI3BIKE ),
— MpujoKkeHus (Ipu HEOOXOIUMOCTH ).
ITpn onenke BKP npuHuMaroTcst BO BHUMaHUE TAKKE:
— Ka4yecTBO YCTHOTIO JI0KJIa/ia, BKIII0Yasi OTBETHI HA BOIPOCHI
— Ka4ecTBO IIpEe3eHTaluU

2.3 MeToaMKa OlleHKH BBIIYCKHOH KBaJH() HKAMOHHOH PadoThI

2.3.1 Bemmycknas kBanuukanmnoHHas padoTa onenuBaetcs Ha 3aceqanuu ['DK. Unensr ['OK
OIICHUBAIOT COJIEp’KaHUE PabOThl M €€ 3alMTY, BKIIOYAIONIYI0 TOKIaJ U OTBETHI Ha BOIMPOCHI, IO
KpUTEpUSIM, IPUBEJEHHBIM B paszene 2.4.

2.3.2 CormacoBaHHas UTOTOBas OIl€HKa BBICTABJISIETCS HAa OCHOBAHMUM OIleHOK wieHoB I DK ¢
YIETOM OLIEHKH PYKOBOIUTENsI paboThl. FITOroBas oreHKa Mo pe3ynbTraTaM 3alMThl BBITYCKHOU
KBaTM (U KAIMOHHOW paboTh! BeicTaBisiercs o 100-0amipHON mkase, mo OykBeHHoW mkane ECTS
U B TpaauIuOHHONH ¢opme (B COOTBETCTBUU C JelcTByronmM IlomokeHueM o OallibHO-
PEUTHHIOBOM cHCTEMe OLEHKH JOCTHXKeHHit ctynentoB HI'TY).
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2.4 Kpurepuu onenku BKP

Kpurepun orneHku BbITYCKHOW KBaJIM (h KAITMOHHON paboThl MpuBeAeHbI B Tabmume 2.4.1. Ha
OCHOBaHMM IpUBEIEHHBIX KpuTepueB npu oueHke BKP nemaercs BbiBox o cdopmupoBaHHOCTH

COOTBCTCTBYHO IIUX KOMIIETCHIIUH Ha Pa3HbIX YPOBHAX.

Tabauna 2.4.1

Kpurepun onenku BKP

YpoBeHb
chopmupoBaHHOCTH
KOMIIe Te HIIMIi

Jlnama3on
0aJ1J10B

e crpykrypa u  odopmienune BKP  momHOCTBIO
COOTBETCTBYET BCEM MPEAbSBIIEMbIMU TPEOOBAHUSIMHU

® JCClIeJIOBaHUE TMPOBEACHO TIIYOOKO M TIOJNHO, Tema
packpbITa

e B paboTe OTpaxeHbl W OOOCHOBAHBI ITOJIOXKEHWS,
BBIBO/IbI, TOATBEPXKICHBI AKTYalbHOCTb M  3HAYUMOCTb
paboThl, apryMeHTaI1s OJIy4eHHBIX BBIBOJIOB JOCTAaTOYHAS

® OT3bIB PYKOBOJUTEINS HE CONEPIKUT 3aMEUYaHUN

e mpejcTaBieHUE pabOThl B YCTHOM JIOKJIa/le MOJHOCTBIO
OTpakaeT TONYy4YeHHBIE pEe3yNbTaThl, HILTIOCTPATUBHBINA
MaTepuai OTIIMYaeTCs] HalJIJHOCTBIO

® OTBETHl HAa BOINPOCH KOMHUCCUU CQOPMYIUPOBAHBI
YETKO, C JIOCTATOYHON apryMeHTaluel U CBUAECTEIbCTBYIOT O
IIOJIHOM BJIQJICHUU MaTEpUaJIOM HCCIEIOBAHMS

[IponBuHYTHIN

87-100

e cTpykrypa u opopmienne BKP oTBeuaer 601bIIMHCTBY
pEIbABISIEMbIX TPeOOBaHU

® uCCleJOBaHUE TPOBEIECHO B IMOJHOM OObEeMe, Tema
packpsITa

e B paboTe OTpaxeHbl W OOOCHOBAHBI ITOJIOXKEHWS,
BBIBOJIbI, TOATBEPXKACHBI AaKTyaJbHOCTh M  3HAUYUMOCTH
pa6OTBI, HO aprymMcHTanus IOJYYCHHBIX BBIBOJOB HEC
JOCTATOYHO MOJIHAs

¢ OT3bIB PYKOBOIUTCIIA HC COACPIKUT MNMPUHIUIIUAIBHBIX
3aMe4YaHui

e mpeiacTaBieHUE pabOThl B YCTHOM JOKJIa/ie OTpa)kaer
OCHOBHBIC IIOJIyYEHHBIE pE3yJbTaTbl, HIJLIIOCTPATUBHBINA
MaTepuai OTIIMYAeTCs HarJIAJHOCTHIO

® OTBETHl Ha BOMPOCH KOMHUCCHHU C(HOPMYIHUPOBAHBI
YETKO, HO C HEJIOCTATOYHON apryMeHTaluen

ba3oBrrit

73-86

e crpykrypa u odopmienue BKP orBedaer 60nbumHCTBY
PEIbSBIISIEMbBIX TPEOOBaHU I

e TeMa HMCCIeI0OBaHMS PacKphbITa He J0CTaTOYHO MOJHO

® BHIBOJBI W TIOJIOKEHHST B paboTe HEIOCTaTOYHO
000CHOBaHBI, HE TOATBEPK/ICHBI aKTYaIbHOCTh U 3HaYNMOCTh
paboThI

® OT3BIB PYKOBOIHUTEIS CONEPKHUT He Oojee BYX
IPUHIUITHAIBHBIX 3aMeYaHU I

® B YCTHOM JIOKIAJe MPENICTaBIICHBI ~ OCHOBHEIC
NOJydeHHbIE  pe3ylbTaThl, HO  €CThb  HEAOYEThl B
WUTIOCTPATHBHOM MaTepuae

® OTBETHI HAa BONPOCHI KOMHCCHH CBHUJETEIBCTBYIOT O
HEJIOCTaTOYHO MOJIHOM BJIAJJICHUH MaTEpHaIOM MCCIIETOBAHUS

[ToporoBerii

50-72
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e ctpykrypa u odopmienue BKP He oTBeuaer
0O0JIBIIIMHCTBY MPEABIBISEMBIX TPEOOBAHMI

e TeMa MCCIeI0OBaHUs HE PacKphITa

® BHIBOJBI M TOJIOKEHHUS B PabOTe HEIOCTATOYHO
000CHOBaHBI, HE MOATBEPKACHBI aKTYaJbHOCTh U 3HAUMMOCTh
paboThI

® OT3bIB  DYKOBOAMTENS  COJAEPKUT  Oosee  JBYX
MPUHIUITHAIBHBIX 3aMeYaHu i

e TpejcTaBjeHHE PadOTHl B YCTHOM JOKIAJIE HE OTpaXKaeT
OCHOBHBIE TIOJy4YEHHBIE pE3yIbTaThl, €CTh CYIIECTBEHHbBIC
HEJI0YEThl B WIUTIOCTPAaTUBHOM MaTepuae

® OTBETHl HA BONPOCHI KOMHCCHUHU CBHJETENbCTBYIOT O
HEJIOCTATOYHOM BJIAJICHUHM MaTEepUaJIOM HCCIIETOBAHUS

Huxe noporosoro

0-50

CocraBuTenb H.®. YBapos
(o much)
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