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1 O01mMe moJ10KeHu s

1.1 TIIporpamma Hay4yHO-HCCIIEIOBATEIbCKOM TMPAKTHUKKA AaCIUPAHTOB pa3paboTaHa B
COOTBETCTBHUH CO CICAYIOIIMMH HOPMAaTHBHBIMU JJOKYMEHTAMHU:

OenepanbHblii 3akoH oT 29.12.2012 1. Ne 273-®3 «0O6 o6OpazoBanuu B Poccuiickoii
denepanuny;

[Topsimox  opraHM3alMd W OCYIIECTBIEHUS  0Opa3oBAaTENbHOM  JEATENIBHOCTH IO
o0pa3oBaTeNbHBIM IPOTpaMMaM BBICHIETO O00pa3oBaHUS — MporpaMmaM IMOJITOTOBKH Hay4dHO-
[IeIarOrMYeCKUX KaJpoB B aCHUPAHTYype (aABIOHKTYpe), yrBepkIEHHbIN Ilpukazom MuHucrepcTa
obpazoBanus u Hayku PO ot 19.11.2013 r Ne 1259;

@denepanbHblil TOCYAAPCTBEHHBIM 00pa3oBaTelIbHBIA CTaHIAPT BbHICIIET0 OOpa30BaHUA 110
Hanpasienuio 19.06.01 «IIpomsbiuieHHast SK0JIOTHS U OMOTEXHOJIOTUNY, YTBEPKACHHBIA MPUKA30M
MunuctepctBa oopazoBanus u Hayku P® ot 30 urons 2014 r. Ne 884;

YcraB  (enaepasibHOTO TOCYJAPCTBEHHOTO OO/DKETHOTO 00pa30BaTENBHOTO  yUPEKICHHS
BbICLIEr0 00pa3oBaHUs «AJNTaWCKUH TIOCYIapCTBEHHbIM TexHHWYeckuil yHuBepcuter uMm. M. W.
[Tonm3ynoBay (nanee Antl TY);

1.2 HayudHo-uccienoBaTelbCKasi MPAKTUKA SIBISETCS 00s3aTeNbHOW COCTAaBHOW YacThbIO
poeCCHOHATFHON MOATOTOBKH aCIMPAHTOB aCHHPAHTOB M MPEICTABISET COOO0W BUI MPAKTUYECKON
NeSITeIbHOCTH, HalpaBJIEHHBIH Ha NPHOOpPETeHHE KOMIIETEHIMH N0 OpraHu3aluy, MPOBEACHUI0 U
00paboTKe pe3y/IbTaTOB HAYYHBIX MUCCIICIOBAHHN.

2 Llesin HAYYHO-HCCJIEI0BATENbCKON MPAKTHKH

[{ensMu Hay4HO-UCCIIEN0BATENBCKOM IPAKTUKU SIBJAKOTCS CHCTEMAaTU3allUsl, PACIIUPEHUE H
3aKpeIvieHue 3HaHUMl MO OpraHu3aluM, IUIAHUPOBAHHWIO U 00pabOTKe pe3ylbTaTOB HAay4HOI'O
OKCIIEPUMEHTA, W3y4YeHHE MPHUHIMIIOB, BO3MOXHOCTEH U TNPUOOpETEeHHE HaBBIKOB pabOTHI ¢
OIpeJIeIEHHbIM KOMIUIEKCOM OOOpYJIOBaHUS U MPUOOPOB, (POPMUPOBAHHE Yy ACHUPAHTOB HABHIKOB
CaMOCTOSITEJILHOTO TPOBEIECHUS  HAY4YHBIX OSKCIIEPUMEHTAJBHBIX MCCIEA0BaHUN, O00pabOTKH U
MIPEACTABIICHHUS B HAYYHOU CPENIEe PE3YIbTATOB IIPOBEIECHHBIX DKCIIEPUMEHTOB.

3 3agauM HAyYHO-HCCJIEI0BATENbCKON NPAKTHKH

3aaun Hay4HO-HCCIEI0BATEIHCKON MPAKTUKHU:

a) U3y4MTh:

- TMPUHIUNBl PaOOTHI, MpaBWia OKCILUIyaTallud HAyYHOTO OOOpYIOBaHHS M MPUOOPOB,
YKa3aHHBIX B POTrpPaMMe MTPAKTHKH;

- TMPEeAJIOKEHHbIE PYKOBOJUTENEM MPAKTUKKA METOIbl HCCIEIOBAaHUS U TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX PadoOT;

- iesecooOpa3Hble METO/IbI aHATTN3a U 00PAOOTKHU IKCTIEPUMEHTAILHBIX JaHHBIX;

- (¢u3nyeckne W MaTeMaTHYECKHE MOJEIH TPOIECCOB U SBICHHWH, OTHOCSAIIMXCS K
UCCIIeTyeMOMY OOBEKTY;

- WHQPOPMAIMOHHBIE TEXHOJIOTHM B HAYYHBIX HCCIICIOBAHMSX, MPOTPAMMHBIE IPOTYKTHI,
OTHOCALIMECS K cepe MPOBEICHHS IKCIIEPUMEHTA;

- TOPSIOK OPOPMIICHHS PE3YITBTaTOB HAYYHBIX UCCIICTOBAHMIA,

0) BBITTOJTHUTE:

- OKCIIEPUMEHTAIFHOE WCCIICIOBAaHNE B paMKax TIOCTaBJICHHBIX 3a/a4, BKJIIOYas TpU
HE0OXOIMMOCTH MAaTEeMATHUECKUN (MMUTAIIMOHHBIN) SKCTICPUMEHT;

- aHAJIM3 JOCTOBEPHOCTH TIOJTYYCHHBIX PE3yIbTAaTOB;

- paboTy MO MOATOTOBKE (IO MEpe BO3MOKHOCTH) MYyOJIMKAIIMH, 3asSBKH HA MATEHT WIM Ha
y4JacTHe B TPaHTE,

B) IPHOOPECTH HABBIKH:

- (hopMyMpOBaHHUS TENIEH U 3a]1a4 HAYYHOTO HCCIICIOBAHUS;



- BBIOOpa 1 000CHOBAHUSI METOIUKH UCCIICIOBAHUS;
- paboThl C TPUKIATHBIMH HAYYHBIMA TAKETAMH W PEIAKTOPCKUMH IPOTPaMMaMH,
UCIOJIb3YEMBIMHU TIPH MPOBEICHUN HAYIHBIX HCCIIEIOBAHUHN U pa3pabOTOK;
- ohopMIIeHHS Pe3yJIbTaTOB HAYYHBIX MCCIICIOBaHUM (0OpMIICHHE OTYETA).
- pabOTBI HA KCIIEPUMEHTAIBHBIX YCTAHOBKAX U MPUOOpax.

4 Pe3yabTaThbl 00y4eHHs1, IUIAHNPYeMble NIPH MPOXO0:KIeHUU HAYYHO-UCC/Ie0BATE/ILCKOM

NMPaKTUKHU
Ta6ymma 1
B pesynbpTaTe nzydeHus: AUCHUIUIMHBI 00yJaronuecs: JOIKHBI
Kommerenmus
3HATb YMETb BJIaACThH

OIIK-1: CHOCOOHOCTH U | CBOWCTBa CBHIPBSI, | aHAJIM3UPOBATh CBOWCTBA | COBPEMEHHBIMH METOJaMHU
TOTOBHOCTBIO K OPTraHU3allMi U | HCHOJIB3YEeMOTro IpHU | CHIPHS u TOTOBOU | OICHKU CBOWCTB CBIPbS H
MPOBE/ICHHUIO MPOU3BOJICTBE MUIIEBBIX | MPOAYKIINH, TOTOBOM MPOILYKIIUU
(byHIaMEHTATbHBIX U | MPOAYKTOB, B TOM 4YHCIE | OMpECTICHHbIC c
MIPUKIIaIHBIX Hay4YHBIX CIICHHUAJIU3UPOBAHHOT O )44 HUCIIOJIb30BaAHUEM
HCCIIEeJOBaHUI (yHKIIMOHATIBHOTO COBPEMEHHBIX

Ha3HAYCHHUS, TOTOBOHU | MCCIIeIOBaTEIbCKUX

NPOAYKIIMK U METOABl HUX | YCTAaHOBOK

OLIEHKH C HCIOJIb30BaHUEM

COBPEMEHHBIX

HCCIIeI0BATEIbCKUX

YCTaHOBOK
OIIK-3: CIOCOOHOCTD U | METOAUKH MPOBE/ICHUS | UCMONb30BAaTh METOJUKH | METOJMKAMH  IPOBEIACHUS
FOTOBHOCTBIO K pa3paboTKe | 3KCIEPHUMEHTAIbHBIX MIPOBEICHUS IKCTIEPUMEHTAITBHBIX
HOBBIX METOJIOB HCCJICJIOBAHUS | HCCIICAOBAHUIMA C | PKCIEepUMEHTAIIbHBIX HCCIIeJOBAaHUIN HA
M HX  [OPUMEHEHHI0O B | HCHOJIB30BaHUEM HCCIIeIOBAaHUI Ha | COBPEMEHHOM
CaMOCTOSITENILHOM HAYYHO- | COBPEMEHHOT'O COBPEMEHHOM HCCIIeI0BATEIbCKOM
UCCIIeJ0BATEIbCKOM HCCJIEI0BATEIECKOTO UCCIIEZIOBATEIbCKOM 000pyIOBaHUH, TIPaBUIAMH
JIeATETBbHOCTH B cthepe | obopymoBaHus obopymoBaHun cobmmoeHus aBTOPCKUX
HpOMBIIHHeHHOﬁ DKOJIOTUHU U IpaB
OMOTEXHOIOTUH; C  y4eTOM
TIpaBUII cobmoaeHus
ABTOPCKHUX MPAaB
OIIK-4: CIOCOOHOCTD U | YCTPOMCTBO ¥  MOPUHIMUI | UCIOIb30BATH METOlaMU aHasm3a
TOTOBHOCTBIO K | paboThl MCCIEI0BATEIbCKUX | HCCIIEI0BATEILCKHIE Pe3yJIbTATOB HCCIEOBAHMUS,
HCIOJIb30BAHHIO JTa0OPATOPHOU | YCTaHOBOK lleHTpa Hay4HO- | YCTAaHOBKH Ilentpa | MONyYEHHBIX C MOMOUIBIO
W MHCTPYMEHTAJILHOM 0a3bl JUIsl | MCCIIEI0BATEIBCKUX HAY4HO- ycraHoBok lleHTpa Hay4HO-
MOJTYYEHHs] HAYYHBIX JTAaHHBIX MPAKTHK aCIIUPAHTOB HCCIIeI0BATEIbCKUX HCCIIeI0BATEIbCKUX

ITPAKTHUK aCITMPAHTOB

ITPAKTUK ACITUPAHTOB

IK-13: CIOoCOOHOCTH
CaMOCTOATCIIBHO BBIIIOJIHATH
HAYYHO-KMCCIIC0BATEIILCKY IO

paboTy B obmactu pa3zpaboTKu
ITUIICBBIX IIPOAYKTOB
(D YHKITMOHAITLHOTO u
CIICIMAJIBHOI'O HA3HAUYCHUSA U
00IIIECTBEHHOTO [IUTAHUS,
00OCHOBBIBATh 1I€JIb M 3a/1a4u
HCCIIeJIOBAHUs, OPTraHU30BaTh

3HaTh OCHOBHBIC TIPOOJIEMBI
cepbl MUTaHUS U
HaIlpaBJIEHUs Pa3BUTHUSA
HayKH O TUTaHUU,
MpOrpaMMBbl Pa3BUTHS U
OITBIT UCCIICAOBAHNMN

yMeTh 000CHOBAaHHO
IIOCTABUTH LICJIb U 3a1a4YU
HCCIIeIOBaHMS,
OINPCACIINTD IYyTHU
JOCTHXKCHUS LCIIU U
MPaKTHYECKOTO
IIPUMEHEHHUS! PE3YJIbTATOB

TEOpETHYECKOH 0a30i s
BBITIOJTHEHUS
HCCIIeJOBAHMM,
COBPEMEHHBIMH
METOJIOJIOTHSIMH, METOJIaMH,
METOIUKAMH,
TEXHOJIOTUSIMHU

JIeTENIbHOCTh TBOPYECKOT O

KOJJICKTHBA

[K-14: CIOCOOHOCTh | HAYYHYKD W TEXHUYECKYHO | aHANM3WPOBAaTh HAYYHYIO | HABBIKAMHU HCIIOJB30BAHUS
BEITIOJTHATH aHammM3, | JIUTepaTypy m | u TEXHUYECKYIO | HAYIHO-TEXHHYECKOH
OCYIIECTBIATH COBPEMEHHBIM (U3UYECKUM | JIUTEPATypy mo | uHpOpMaIUH B
CHCTEMaTH3aILHI0 HAy4YHO- | METOIaM OIICHKH | COBPEMEHHBIM HCCIIeIOBATEILCKON paboTe;
TEXHUYECKOH  HMH(pOpMAINH, | TEXHOJOTHYECKUX CBOWCTB | (PHU3UIECKUM METOJaM | HaBBIKAMH BEIOOpA
JIOKYMEHTAIlM| 10 TpoOjeMaM | BEHIeCTB OpPTaHWYECKOH | OICHKH TEXHOJOTHYCCKHUX | (PM3UIECKUX METOZOB
W HAYYHBIM BoIpocaM cepsl | Ipupoabl CBOWCTB BEIIECTB | OIIEHKH CBOWCTB CBHIPhSl U




IIMTaHUs, TEXHOJIOT U n

TOBapOBEICHHS MHIIEBBIX
MPOIYKTOB, MPUMCHSTH
COBpEMEHHBIC METOJIBI

UCCIIEJOBAaHMS C NIPUMEHEHHEM
nH(OPMAIMOHHBIX TEXHOIOTUI

OpFaHI/I‘IeCKOﬁ MpUpoJabl

TOTOBOM MPOIYKIIUH

Oxonuanue mabauyol 1

B PEIYIBTATC U3YUCHUSA JUCHUIIIMHBI o6yqa}omnec>1 JOJI?KHBI

Kommerenmus
3HAaThb YMCTb BJIaACTh

IK-15: CHOCOOHOCTh | 3aKOHOMEPHOCTh Pa3BUTHS ITaHUPOBATh MOJIeIMPOBaHUEM Tpoliecca
IUTaHUPOBATh Hay4YHO- | U METOMO0JIOTHIO HayYHO- HCCIIeIOBaHMUS, TOBapOJIBUYKEHUS] HOBBIX
HCCIIEOBATEIbCKyI0  paboTy, | MHHOBAIIMOHHOMN KJ1accU(pUIMPOBaTh, MIPOAYKTOB MUTAHUS U
KiaccuuupoBars, JISITETIBHOCTH B 33JaHHBIX aHAU3UPOBATh U TEXHOJIOTHUH B yCIIOBUAX
aHaJIN3UPOBATh U | TPaHUYHBIX YCIOBUSX CHHTE3UPOBATh Hay4YHO- UHHOBAIlMOHHOU
CHHTE3MpOBaTh  IOJydeHHBIC | c(hepbl MUTaHNS, MIOTyYEHHBIE Pe3yNbTaThl | AEATCIHHOCTH OPraHH3aALUH
Pe3yIbTaThI WCCIIEOBaHNH, | INIAHUPOBATh HAyYHO- HCCIIEJOBAaHUI U IPEATPHUATHH chephl
MOJIETIMPOBATh MpOLIECC | MUCCIENOBATEIbCKYIO PadboTy MU TaHWSA
TOBAPOABIKCHHS HOBBIX
MIPOJIyKTOB B YCIOBHAX
HayYHO-MHHOBAI[HOHHON
JIeATENBHOCTH OpraHu3aluil U
npeAnpusTHi chepbl NUTaHUs
[1K-16: CHOCOOHOCTh | METO/IBI  MaTeMaTHYecKoro | paspadarhiBaTh CXEeMy | HaBbIKAMM IJITAHUPOBAHUS U
IUTAHUPOBaTh ¥ BBIMOJNHATH | MOJCIUPOBAHUSA HpOBEICHUS peanu3anyy HKCIepUMEeHTa;
TeOpeTHYECKHe U | UccIeIyeMBbIX NPOLECCOB,; UCCIIeI0BaHUH; METOUKAMHU 00paboTku
9KCIEpUMEHTAIbHBIC BO3MOKHOCTH SKCIEPUMEHTAIBHO 9KCIEPUMEHTANbHBIX
HCCIENOBaHMA B  OOJIACTH | MCHONB30BAHUS MOTy4aTh ¥ UCIIOJIb30BaTh | AAHHBIX.
pa3paboTKy U MPOJBIDKCHNS HAa | MH(OOPMALMOHHBIX Ppe3yIbTaTHI
MOTPeOUTENbCKUI PBIHOK | TEXHOJIOTHH IIpU | HUCCIIEIOBAHMS
HOBBIX MHIIEBHIX IIPOIYKTOB B | MCCIICAOBAHUH CBOWCTB
YCIIOBUSIX Hay4HO- | CBHIPBA " TOTOBOM
WHHOBAIMOHHOW JIEATEILHOCTH | MPOAYKIINU
chepbl NHUTaHUS, B TOM YHCIIE
chepsr OOIIIECTBEHHOTO
MTUTaHHS
IK-17: CHOCOOHOCTh | CBOWCTBa CBHIPbsSi U TOTOBOIl | UCIIOJIb30BAThH COBPEMEHHBIMM ~ METOJaMU
HCCIIeIOBaHUS U | TIPOIYKIINH, METOAMKH | COBPEMEHHBIE METOJBI | OLIEHKH TEXHOJOTMYECKHUX
MOJICIUPOBAHMSI OPraHW3allUU | MPOBEICHUS UCCIICIOBaHMA, BKIJIOYAsl | CBOMCTB CBIPbS M TOTOBOM
TOBapOBETHON OLICHKH | IKCIIEPUMEHTOB,  METO/bl | UH()OPMALMOHHBIC MIPOAYKITUH;
MTUIIEBBIX MIPOYKTOB, | aHAIN3a Pe3yJIbTaTOB | TEXHOJIOTHH METOJlaMH1 aHam3a
MOTPEOUTENBCKAX CBOWCTB M | MCCIICHAOBAHUS Pe3yNbTaTOB HCCIIEOBaHNS
Ka4yecTBa, IHIIEBON IIEHHOCTH
IIPOAOBOJIBCTBEHHBIX TOBapOB
Ha OCHOBE IIPUMEHEHHUS
COBPEMEHHBIX ~ METOJOB U
TEXHOJIOTUI
IK-18: TOTOBHOCTB K | COBpEMEHHEIE METOJBI | IPUMEHATh B y4eOHOM | HaBBIKAMH IIPUMEHEHHS B
IIPero1aBaTeILCKON OpraHM3allil ¥ BEACHHUS | TpoIlecce 3HAaHUS | y9eOHOM Tmporecce 3HAHUI
NESTeNTPHOCTH B 00JIaCTH | HAy4HO-00pa30BaTEIHHOTO COBPEMEHHBIX  METOJIOB | COBPEMEHHBIX METOZOB
po¢heCCHOHATBHBIX mporiecca HCCIICTOBAHUSA HCCIICTOBAHUS

JUCIUIUIMH 10 mpoduiio
«TexHOJIOTHs ¥ TOBapOBEACHUE

ITHIIEBBIX IIPOJIyKTOB u
(YHKIIMOHAIBHOTO u
CHEeNMaTU3UPOBAHHOIO

Ha3HauYCHUA H O6III€CTB€HHOFO
IIUTaHUA)

5 MecTo Hay4YHO-HCCJIEI0BaTeNbCKONl NPAKTHKH B

NPOrpaMMmblI

CTPYKType o00pa3oBaTeIbHOI




5.1 Hayuno-uccienoBarenabckas IpakTHKa OTHOCUTCS K BAPHATUBHOW YacTH Mporpammbl (010K
2) ¥ 3aKpeIuIsieT 3HaHKsI, YMCHHUs, HABBIKU, C(OOPMHUPOBAHHBIC y ACIIUPAHTOB B PE3YJIbTATE OCBOCHHUSI
IUCUUIUIAHBL «MeTobl OpraHM3aluy, IUIAHUPOBaHUA M OOpaOOTKM pe3yNbTaToOB HHKEHEPHOTO
JKCIIEPUMEHTA.

52 HaBblku © yMeHHA, TPHOOPETEHHBIE B pE3YyJNbTaTe MPOXOXKICHUS HAyYHO-
UCCIIEIOBATENILCKOM  MPaKTUKHU, HEOOXOAMMBI aCMHUpaHTy Kak MPEAlIECTBYIOIIME MNpPU OCBOCHUU
IUCUUIUIMHBL  «TeXHONOrus H TOBapOBEICHHE TMHUIIEBBIX MPOAYKTOB M (YHKIHOHAIBHOTO U
CHEHATM3UPOBAHHOTO HA3HAYEHHS M O0ILECTBEHHOT0 MUTaHUA», O610ka 3 «Hay4Hble uccieqoBaHus»,
6noka 4 «["ocymapcTBeHHasi UTOTOBAsI aATTECTALHSI.

6 MecTo, NPOAO/LKHTEIbHOCT M (OPMBI NPOBEIEHUA HAYYHO-UCCIEI0BATEIbCKOM
NPAKTUKHA

6.1 Y4eOHBIM IUTAHOM NPEAYCMOTPEHO MPOXOXKACHHUE HAYUHO-HCCIIEIOBATEIbCKON MPaKTUKU
s O4HOHM (hopMBlI 00ydeHus: B 3 _cemecTpe, s 3a04HOM dopmbl 0OydeHus: B 4 cemectpe. O0bEM
Bcero: 108 4. (3 3.e.). 13 Hux CPC — 108 u.

6.2 OcHOBHOU 0a30if TPAKTHKH aCIHPAHTOB sBJseTCs L[eHTp HaydHO-UCCIIEIOBATEIBCKUX
npaktuk At TY mo mporpamMmmam MOArOTOBKM Hay4YHO-IIEJArorMyecKux KaJpoB B acHHUpaHType (Ha
0aze  IIpoOiieMHOW  HAYYHO-UCCIICOBATEILCKONH  J1a0OpaTOpuu  CaMOPaCHpOCTPAHSIOMIETOCS
BBICOKOTEMIIEpaTypHOTo cuHTe3a uM. B.B. EBcTurueesa).

6.3 HayuHo-uccienoBarenbckasi MpaKkTUKAa IPOBOAUTCS PACCPENOTOYEHO i  TpYIIl
aCIHUPaHTOB (YUCICHHBIM COCTaBOM He Ooyiee 3-X 4YeloBeK), MapaieIbHO C IPYTMMH BHJIaMU
JeSITEIbHOCTH aCIIMPAaHTa COIIACHO Y4eOHOMY IUIaHYy.

6.4 PykoBomuTeneM Hay4HO-HCCIEAOBATEIbCKOM TMPAKTMKM Ha3HA4YaeTCs OAWH U3
corpyaHuKkoB lleHTpa HayuHO-uccienoBarenbckux mpakTuk Antl'TY mo mporpammaM MOATOTOBKH
Hay4HO-TIEJarOrMYE€CKUX KaJpOB B ACIIUPAHTYPE.

6.5 [lns acnupaHToB 3a04HON (OpMBI OOYyUEHUSI HAYYHO-UCCIIEIOBATEeIbCKasl MPaKTHKa, Opra-
HuzyeMast Ha 6aze LlenTpa wiu npyroit Hayunoi naboparopunt Antl'TY, B COOTBETCTBUU C yUEOHBIMHU
IJIaHAMH TIPOBOJIUTCS B OJIMH W3 NEPUOAOB mpedbiBaHus acriupaHTta B ATl TY (B mepuoj ceccun).
[TponomKUTENBHOCTD TPAKTUKH 3 HEJEIH.

6.6 AcnupaHThI, COBMeNaOmue 00ydeHHe C TPYIOBOU JESATEIHHOCTHIO, BIPaBE MPOXOAHUTH
HAy4YHO-MCCIIEI0BATENbCKYIO IPAKTUKY MO MHAMBHUIYaTbHOMY y4e€OHOMY IUIaHY 10 MECTY TPYIOBOM
NESATENbHOCTH B CIIydasix, €ClIU MpoecCHOHANIbHAS AEATEIbHOCTh, OCYLIECTBIsIEMAs UMH, COOTBETCT-
BYET TPEOOBAaHUAM K COJIEPIKAHUIO MPAKTHKH.

7 CTPYKTYpa M cojiep:KaHie HAYYHO-HCCJIeI0BATeIbCKON MPAKTUKHU

7.1 Conep:xaHue MPAKTUKU OMpEenseTcs PyKOBOJUTEIEM MPAKTUKUA COBMECTHO C HAYYHBIM
pykoBomuTeneM acrnimpanTta. CojepikaHie NPaKTUKW YYUTHIBAET HAMPABIEHHOCTH MOJTOTOBKH, TEMY
HayYHO-KBATM(UKALMOHHOM pPabOThl M OINpenensercs 3aJaHheM [0 HayYyHO-HCCIEeI0BaTeIbCKON
MpaKTUKe (MpUIoKeHne A).

OOm1ast TpyI0€MKOCTh Hay4HO-UCCIIeJ0BAaTEIbCKOM MpakTuku coctasisier 108 4 (3 3.e.).

7.2 CoxeprkaHue MPAKTUKHU MPEJCTABICHO B KAJICHIAPHOM IIJIaHE HAYYHO-HMCCIIEI0BATEIECKON
NPaKTHKK aciipaHTa (Tadbnumna 2).

Tabmuma 2
Orarnsl IpaKTHKA @®opMBl  TEKyIIEr0 KOHTPONIS (IPOSYKTHI
JIeATeIIbHOCTH)
1 Opranu3aliMOHHO-NIOATOTOBUTENIBHBIN
JTaI: WHnuBuayansHbIi UIaH MIPaKTHKH
1.103HaKOMIIEHUE C IPOTPaMMOIl HayYHO-UCCIE0BATENbCKOM acIMpaHTa.
NIPaKTHKH aclupaHTa CobecenoBaHue 10 TEXHUKE OE30MIAaCHOCTH.

1.2 TIpoBeneHNEe 03HAKOMUTENIBHBIX 3aHATHIA TT0 1[eHTpy Hay4IHO-
HCCIICOBATEIHCKIX MPAKTHK aCITUPAHTOB.
1.3. PacnipeniesieHne aciupaHTOB 110 pa00OYUM MECTaM.




1.4. IHCTpyKTaX 10 TeXHUKE OE3011aCHOCTH, IPOTHUBOIOXKAaPHOU
npodrIaKTUKe

2 OCHOBHOM (Hay9HO-HCCIIEAOBATEIBCKIUI) TAIl MIPAKTHKHI
2.1 Vzydenne mpaBwiI SKCIUTyaTallui ¥ 0OCTyKUBaHUS OO6cyxIeHne TTOy9IeHHBIX PEe3yIbTaTOB.
HCCIIE0BATEIbCKUX YCTAHOBOK, MMetommuxcs B LleHTpe Hay4yHO- KonTpomns 3amuceii 0 IpakTHKE B THEBHHUKE.

HCCIIEOBATEIbCKUX MPAKTHK aCIIHPAHTOB. OTuéT 1o MpaKTHKe

2.2 OcBOEHNE METOAMK TIPOBEACHHS 3KCIICPUMEHTAIBHBIX
HUCCIIEIOBAHUMN.

2.3 Co6op, 00paboTKa ¥ aHAJIN3 TOTYYCHHBIX JTAHHBIX

3 3aKIIOYHMTENLHBIN dTall

3.1 IToaroroBka 1 ohopMIIeHHE OTUETA MO TIPAKTHUKE OTuéT 1o MpaKTHUKe.
3.2 3amuTa oTuéra 3auéT 1o MpaKkTUKe
8 YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE O0eclieyeHne HAYYHO-UCC/IeI0BATEIbCKOM
NPAKTUKHA

8.1 OcHoBHas 1uTepaTypa

1 Knapk, D.P. MUKpOCKOITMYECKHE METO/bI MCCIICIOBAHUS MaTEPHAIOB [DNEeKTPOHHBIA pecype] /
3.P. Knapk, K.H. D6epxapnar ; nep. C.JI. baxenos. — Mocksa: PUL] "Texunocdepa", 2007. — 371 c. —
Hocryn u3 DbC «YuauBepcuterckas oubamoreka ONLINE.

2 OcHOBBI Hay4YHBIX HCCIEIOBAaHWW M TATCHTOBEACHHE: Y4eOHO-METOAMYECKOEe MocoOue
[DnexTponnsiit pecypc] [coct.: C.I'. Ulykun u np.]. — HoBocubupck: HI'AY, 2013—- 228 c. (doctyn u3
OBC "YuuBepcurerckas oubnuoreka ONLINE").

8.2 JlonmonHuUTENbHAS IUTEPATYpA

3 T'omybeBa H.B. MaTemarnueckoe MOJICIIHMPOBAHUE CHCTEM W MPOIECCOB: YUueOHOEe Tocoome
[Dnextponnslii pecypc] / H.B. I'onyb6eBa. — Cankr-IletepOypr.: M3agarenscTBo «Jlanb», 2013. — 191 c.
(Hoctym u3 ObC «JIanby).

4 duznyeckoe MaTepHaOBECHHE: YUEOHHUK JJIS BY30B : B 6-X T. [ONeKTpOHHBIA pecype] / moj
pea. b.A. Kanun. - Mocksa : MU®U, 2008. - T. 3. Meronbl uccienoBaHusi CTpyKTypHO-(pa30BOro
cocTosiHus Matepuaios. - 808 c. — Jloctyn u3z ObC «YHusepcurerckas oubmuoreka ONLINE».

8.3 ba3sl 1aHHBIX, HH(OPMAIIIOHHO-CITPABOYHBIE U TIOMCKOBBIE CHCTEMBI

- http://www.aspirantura.com/ [Topras [/ aCIUPaHTOB W COUCKATENIEH YUEHOM CTCIIeHN

- Aspirantura.com http://aspirantspb.ru/ Caiit st acnupanToB CI16 AcnupantCII6.py

- http://www.aspirantura.net/ Karanor caliToB /Uil acHMpaHTOB U COMCKaTeJIel YUEHON CTEeneH!
Karasor pecypcoB aJis acnupanTa

- http://www.diser.biz/ Iloptan qucceprant | Onnaitn

- http://www.e-lib.org/ TTopran BupryansHas OMOInoTeKa acipanTa

- http://elibrary.rsl.ru/ Caiit Poccuiickoii anextponHoii 6ubanorexku (PI'b)

- http://www.jurnal.org/ Caiit *KypHana Hay4HbIX TyOIHUKALUN 7151 ACHUPAHTOB U IOKTOPAHTOB

- http://193.49.43.4/dif/icsd/ baza CTpyKTypHBIX AAHHBIX Ui HEOPTaHMYECKUX COEAUHEHUH..
ICSD (Inorganic Crystal Structure) Database 2

- http://lwww.icdd.com/ TIporpamma mnas oOyuenus pabote ¢ 6asoit manusix PDF-2 ICDD 4
http://database.iem.ac.ru/mincryst  WWW-MINCRYST Crystallographic and Crystallochemical
Database for Mineral and their Structural Analogues 5

- http://www.ph4s.ru/book ph tvtelo.html ®duzuka TBepmoro tena. Bacmiesckuit A. C. M.
Hpoda. 2010. 206 c.

- http://193.49.43.4/dif/icsd/ baza cTpyKTypHBIX NaHHBIX JJSI HEOPraHUYECKUX COCTUHEHUMH
ICSD (Inorganic Crystal Structure Database)

- http://www.phds.ru/book ph tvtelo.html CoBpemennas ¢usuka. KongencupoBanHoe
coctosinue. Boponos B. K., ITononnenos A. B. M. U3a. JIKH. 2008. 336 c.

- http://users.omskreg.ru/~kolosov/ IL.E.KonmocoB. Web-caiiT- AHCTaHIIMOHHBI KypC
"PenTreHocTpykTypHbIi aHamu3" OMCKHI TOCYJapCTBEHHBIN YHUBEPCUTET

- http://users.omskreg.ru/~kolosov/kolosov/ kolosov/public_html/fizfak/programs/inde x.html
YyebHO-MeTOANYECKUE YKa3aHUs 10 Kypcy "PeHTreHoCTpyKTypHBIi aHamu3".)



9 ®opMBbI OTYETHOCTH ACTIMPAHTA MO0 UTOTAaM HAYYHO-HCCJIeJ0BATEIbCKOI NPAKTUKH

9.1 ®opma uTOroBOoro KOHTpois - 3aueT. Ilo uTOoram mnpoXokIeHUs MPAKTUKWA aCHUPaHT
TOTOBUT U MIPEICTABISET PYKOBOJUTEIIO IPAKTUKHU CIIEIYIOIYIO OTYETHYIO JOKYMEHTALUIO:

- 3aJjaHhe 10 Hay4YHO-UCCIIEJJOBATEIbCKON MpakTuke, cHOpMYyIHpOBaHHOE C Y4ETOM
WHIVBUIYAIBHOTO TUTaHA Pa0OTHI aciupaHTa (MpriokeHue A);

- THEBHUK MTPOXOXKACHHS HAyYHO-HCCIIEA0BATEIbCKOM MpakTUKu (mpuiioxxenue b);

- OTYET O MPOXOXKICHUM HAYYHO-HCCIIE0BATEILCKOM MPakTUKH (popma oT4éTa IpHUBEICHA B
npuioxkenuu B).

9.2 Tlo pe3ynpTaTaM aHaIM3a MPEACTABICHHONW OTYETHOW JOKYMEHTAIIMM W KOMHUCCHOHHOM
3aluUThl OTYETa O MPAKTHUKE MpelceAareb KOMUCCUU BBICTABJISIIOT aCMUPAHTY OICHKY, KOTOpas
(buKcupyercs B aTTECTAlMOHHOM JIHCTE (3a4€THOM BEZIOMOCTH).

9.3 TpeboBanus K CTPYKType U 0OpMIICHHIO OTUYETa MO MPaKTUKE cojaepkarcs B [Iporpamme
Hay4yHO-uccienoBatenbekor npaktuku, CTO AntI'TY 12570 — 2013 OOmue TpeOoBaHUS K
TEKCTOBBIM, I'pa)UYECKUM U MPOTPAaMMHBIM JTOKYMEHTaM.

10 ®onx OLEHOYHBIX CpeICTB /Jsi MPOBeAeHUS] NMPOMEXKYTOUHOH aTTecTAMU IO
NpaKkTHKe

10.1 ®oHp OLIEHOYHBIX CPEACTB MO MPAKTUKE BKIIIOYALT:

- IepeyeHb KOMIIETCHIMH, C(HOPMHPOBAHHBIX B IPOLECCE IMPOXOXKIEHUS AaclUpPaHTOM
npakThku (Tadmuisl 1, 3);

- Marepuaibl, HEOOXOAMMbIE I OLEHKH CTENEeHH CHOPMHUPOBAHHOCTH KOMIIETEHIIHH,
IIpe/ICTaBICHHbIE B BUIE OTUETA O MIPAKTUKE U TPEOOBAHUN K OTUETY O MPAKTHKE;

- TIepeyYeHb TUIIOBBIX BOIPOCOB, KOTOPbIE MOTYT OBITh MPEUIOKEHBI aCIIMpPAaHTaM B IpoLecce
3a1uUThl (00CYKIEHMS) OTUETA O MIPAKTHKE;

- OMMCaHUE MOoKa3aTesel U KpUTEpUEB OLIEHUBaHUS C(HOPMUPOBAHHOCTH KOMITETEHIIMH, IIKaJIbI
Y TIPOLEAYPHI OLIEHUBAHUS.

Tabnuna 3 — [lepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaroB UX HOPMHUPOBAHUS

. OTtan
Kon u conepxaHue KOHTPOIHpyeMOn Crioco6
(dhopmupoBaHus OneHoYHOE CPEICTBO
KOMIIETEHI[AN OLIEHHBAHHSI
KOMIIETEHI[UH
OIIK-1: cmnocoOHOCTE W  TOTOBHOCTBIO K IIPOBEPKA OTYETHOM JIOKyMEHTalus U
OpraHM3allik U MPOBEACHUIO (PyHIaMEHTaIbHBIX HaYaJbHBIN JIOKyMEHTAIIUH, BOMPOCHI HA 3aIIUTE
1 NIPUKJIAIHBIX HAYYHBIX UCCIIETOBAHUMI 3aluTa OTYETa 0T4€Ta O MPAKTUKE
OIIK-3: cmocoOHOCTP M TIOTOBHOCTBIO K
pa3paboTke HOBBIX METOJIOB MCCICIOBAHUSI U UX .
o MpOBEpPKa OTUETHOM JOKYMCHTAIHS U
MPUMEHCHAI0O B  CAMOCTOSTEIBHOM  HaydHO- Ny
. HaYaJIbHBII JIOKYMCHTAIUH, BOMNPOCHI HA 3aIIUTE
HCCIICIOBATENIbCKON  NIEeATENbHOCTH B cdepe . .
o . 3aIuTa OT4eTa 0Tu€Ta O MPAKTUKE
MIPOMBINIICHHON 3KOJIOTHU U OHOTEXHOJOTHH; C
Y4eTOM IPaBIII COOJIFOICHHS aBTOPCKUX TPaB
OIIK-4: cnocoOHOCTH M TOTOBHOCTBIO K .
N MpOBEpPKa OTUETHOM JOKYMCHTAIHS U
HCIOJIE30BAHUIO nabopaTopHOi u Ny
. HaYaJIbHBII JIOKYMCHTAIUH, BOMNPOCHI HA 3aIIUTE
WHCTPYMEHTAILHON  0a3bl Ui TONydYeHUs . .
3alMTa OTYETA 0TuéTa O MPAKTHUKE
HAYYHBIX JaHHBIX
I1K-13: CIIOCOOHOCTH CaMOCTOSITEILHO
BBITIONTHATh HAYYHO-UCCIIEIOBATENLCKYIO pPaboTy
B 00JacTH pa3pabOTKH MHUIIEBBIX TPOJTYKTOB MPOBepKa OTUETHOM JOKYMCHTAIHS U
(hYHKITMOHATILHOTO W CIICIIUATBHOTO Ha3HAYCHHS HaYaIbHBII JIOKyMEHTAITUH, BOMPOCHI Ha 3aIUTE
M OOIIECTBEHHOTO IUTAaHM, 0OOCHOBBLIBATE IIEJIb 3aIUTa OTYETA 0TYéTa O MPAKTHKE
i 3a1a4uu HCCIICIOBAHUS, OpraHu30BaTh
JIeSTEbHOCTh TBOPUYECKOI'O KOJJIEKTHBA
IIK-14:  cmocoOHOCTH  BBINOJHSATH — AHAJIU3, S~ MpOBepKa OTYETHOM JIOKYMCHTAIHS U
OCYLIECTBJIATD CHCTEMAaTH3aI1I0 Hay4HO- JIOKYMCHTAIUH, BOTIPOCHI HA 3aIUTE




TEXHUYECKOH HWH(POPMAILUH, JOKYMCHTALUHU IIO
npobiieMaM ® HAYYHBIM BompocaMm  chepsl
MUTaHMs, TEXHOJOTMH W  TOBapOBEACHHUS
MUIIEBBIX MPOAYKTOB, MPUMEHATh COBPEMEHHBIC
METOJIbl  HCCIEJOBAHUS  C  NPUMEHEHHEM
HH()OPMAIMOHHBIX TEXHOJIOTUI

3amura oT4éra

oTuéTa 0 IMPpaKTUKE

IIK-15: cnocoOHOCTh IUTAHHUPOBATH HAYYHO-
HCCIIEOBATEIBCKYI0 paboTy, KIIacCHPHUINPOBATH,
aHAJIM3MPOBAaTh M CHHTE3UPOBATH IOJYYCHHbIE

NIPOBEPKA OTUYETHOM

JOKYMCHTalus 1

pe3yabTaThl  KCCIICIAOBAHUIA, MO/JICJIUPOBATh HavyajabHbII JIOKYMCHTAIUH, BOTIPOCHI HA 3aIUTE

MPOIECC TOBAPOJBIIKCHHS HOBBIX MPOJYKTOB B 3aImTa oT4ETa 0Tu€Ta O MPAKTUKE

YCIOBHSAX HAyYHO-UHHOBAIIMOHHON JESITEIBHOCTH

OpraHu3aIUi U IPEANPUATHIl chephl MUTaHUS

IIK-16: cmocoOHOCTh TUIAHUPOBATH U BBHIIOJIHATH

TEOPETHYCCKHE i JKCIICPUMCHTAJIBHBIC

HCCIICOBaHUA B  oOiacTu  pa3paboTKu U MpoOBepKa OTYETHOM JOKYMCHTAIHS U

MPOABIDKCHHUST Ha MOTPEOUTENBCKHA  PBIHOK HavaJIbHBII JOKYMEHTAITUH, BOTIPOCHI Ha 3aIUTE

HOBBIX ITHIIEBHIX IPOIYKTOB B YCIOBHAX HAYYHO- 3aIUTa OTYETA 0Tu€Ta O MPAKTUKE

WHHOBAIIMOHHON NEATENFHOCTH c(ephl MHUTAHUS,

B TOM 4YHCIIE Chephl OOMIECTBEHHOTO MTUTAHUS

TIK-17: CIOCOOHOCTH HCCIIETOBAHUA n

MOJICIUPOBAHMS  OPTaHU3alMH  TOBAPOBEIHOU

OIICHKU THIIEBBIX MPOIYKTOB, MOTPEOUTEIBCKUX NpOBEepKa OTYETHOU JIOKYMCHTAIHS U

CBOMCTB M KauyecTBa, IHUIIEBOH ILEHHOCTH HavyajbHbII JIOKYMCHTAIUH, BOTIPOCHI HA 3AIUTE

MPOJOBOJBCTBEHHBIX ~ TOBApOB HA  OCHOBE 3aIMTa OT4ETA 0TuéTa O MPAKTUKE

MIPUMEHCHUS COBPEMEHHBIX METOJI0B i

TEXHOJIOT UM

[IK-18: TroTOBHOCTHP K MpemnojaBaTelbCKON

NESITENPHOCTH B 00MacTH  mpodecCHOHANIBHBIX ..

muctMuimHE - o npodmwiro  «TexHomorus  u . TpOBEPKa OTICTHOM JIOKYMCHTALHA 1
HavaJIbHBII JIOKYMEHTAITUH, BOTIPOCHI HA 3aIUTE

TOBAapOBCACHUC IHUIIIEBBIX IIPOAYKTOB u
(I)yHKLII/IOHaJ'ILHOFO u CIICHHUAIN3UPOBAHHOTO
Ha3Ha4YCHUA U O6H.[€CTB€HHO]"O IIUTAHUA»

3aIUTa OTYETA

oT4ué€Ta 0 IIPAKTUKE

10.2 TpebGoBaHus K OTYETY O MPAKTHKE
Otuér oopmisiercs B coorBerctBur ¢ CTO AntI' TY 12 570 — 2013 O6uue tpeboBaHUS K
TEKCTOBBIM, Tpa)ue€CKUM U MPOTPaMMHBIM JIOKYMEHTaM B BHU/i€ COPOLIIOPOBAHHOMN MOSCHUTEIBHOM
¢dororpadusimu,

3alUCKH, WIJUTIOCTPUPOBAHHOMN
HEO0OXOTUMOCTH).

cXeMaMH,

JCKH3aMU,

CTpyKTYpHBIMU 3JIEMEHTaMH OTYETA SBISIOTCA:

- TuTynbHbIH ucT ([Ipunoxenue B);

- BBEJCHHE,
- OCHOBHAs 4acTh,
- 3aKIIFOYEHHE,

- CIIMCOK KMCIIOJIb30BAHHBIX UCTOYHUKOB,
- 3a/1aHUe M0 HAYYHO-HCCIIE0BATEIbCKOM MpaKkTUKe (TpUiIoKeHne A);
- IHEBHHK MTPOXO’KACHUS HAYYHO-UCCIIEI0BATEIBCKON MPAKTUKHU (TIpritoskeHue b).

O6bém otueta 30-50 c. popmara A4.

10.3 ITokazaTenu 1 KpUTEPUH OIICHKH PE3yIbTaTOB MPAKTHKH

Jliis monmy4yeHus 3aueTa aclupaHT JAO0JDKEH MOJTHOCTHIO BBIOIHUTH paboThl, IPEAYCMOTPEHHBIE
MPOrpaMMOil MPaKTUKHU, CBOEBPEMEHHO O(MOPMHUTH OTYET O TNPAKTUKE, BCIO MPEIyCMOTPEHHYIO

OTYETHYIO JOKYMEHTALMIO, YCIEIIHO 3allUTUTh OTUET.

[lepeveHb THIIOBBIX BOMPOCOB, KOTOPBIE MOTYT OBITH MPEIJIOKEHBI acIUpaHTaM B IPOIECCEe
3amUThI (0OCYKACHHS) OTUETA O IPAKTHKE:
1. KakoBa cymHOCTE mporiecca ONTHYECKOTO CIoco0a W3MEPEHUs IepOXOBATOCTH

MIOBEPXHOCTU?

MMPHUITOKCHUAMU

2. 3a cyeT yero o0eCneurnBaeTCs TOYHOCTh U3MEPEHUS IIEPOXOBATOCTH MIOBEPXHOCTH?

(mpu



3. B kakux pexumax 1mo3BOJISI€T MPOBOJAUTH CheMKY omnTuueckuil npoduiaomerp VEECO
(WYKO) NT 90807

4. KakoBbl pa3mepsl m3MepseMoro ydyactka oOpasia MpH HUCIOJIb30BaHUM OOBEKTHBA
x5/x20 (emunoBpemenHoe «mouie 3peans» VEECO (WYKO) NT 9080)?

5. KakoBpl  mpeumymiecTBa M HEJOCTaTKM  WCIONB30BaHMA  NpoduiaoMerpa-
unreppepomerpa VEECO (WYKO) NT 90807

6. Kak MoxxHO 00paboTarh NOJTY4YEeHHBIE pPE3YJIbTAaThl NPOTPAMMHBIM OOecreueHHEM
ontuaeckoro npodumomerpa VEECO (WYKO) NT 9080?

7. VYCTpoWCTBO M OCHOBHBIE Y3JIbI AU(PpPAKTOMETpa PEHTTCHOBCKOTO OOLIET0 Ha3HAYCHHS
«/IPOH-6».

8. [MpuammI paboTel qUPpPaKTOMETpa PEHTTEHOBCKOTO 001ero HazHadeHus «JIPOH-6».

9. Kak npoucxoaut ¢popMupoBaHue peHTTeHOBCKOTO My4dKa?

10.  Kakas ¢poxycupoBKa UCHIONB3yeTcs B udpakromerpax?

11.  VYcioBue BOZHUKHOBEHUs AUGPaKIUK B KpucTamie. 3akoH Bynbsda-bparra.

12. CymHoCTh METO/Ia PEHTTEHOBCKOTO ()a30BOTO aHAIM3A.

13.  3amwra OT peHTTEHOBCKOTO U3JIy4YeHUs, TPeOOBaHUS TEXHUKHU 0€3011aCHOCTH.

14.  OcobenHocTy MPOOOMOATOTOBKH 00pa3ia it CbeMKH.

15. Meroauka BBIIOJHEHUS! KAYECTBEHHOTO (ha30BOT0 aHATHU3A.

16. OcCHOBHBIE MOTPEIIHOCTH, BOZHUKAIOIINUE ITPU PEHTTEHOBCKOM aHAaJU3e.

17.  BpIbop pexxuma CbeMKH Tl 00pa3iia HeM3BECTHOTO/U3BECTHOTO COCTABA.

18.  TexHonoruyeckuii MapuIpyT oOCITyKUBaHUS TU(PPAKTOMETPA.

19.  Kaxkue meroasl ucnonb3ytotcs B nporpamme PDWin «lIpeaBaputenbHas o6paboTkar»
JUTSL YTOYHCHHSI XapaKTEPUCTUK TUPPAKITHOHHBIX TTHKOB?

20.  OcHOBHBIE XapaKTEPUCTUKU AUPPAKIHOHHBIX MAKCUMyMOB Uil  IPOBEICHUS

pPEHTreHo(pa30BOro aHaIH3a.
21. UYro BXoauT B 0a3y JaHHBIX MeXIyHapoaHoi kaproreku PDF-2 MexnynapogHoro
nentpa ICDD.

22.  Kakyro umHOpOpMalHIO O COCTOSIHUM BELIECTBA MOXKHO MOJYYMTh M3 BHEIIHEr0 BUAA
PEHTT€HOBCKUX CIIEKTPOB.
23.  Kakas nHpopmanus coiepKuUTcs B KapTOUKU dTajoHa 0a3bl JAHHBIX MEXKIYHApOIHOM

kaproreku PDF-2 MexaynapoaHoro nentpa qudpakiuonsbix ganabix ICDD.

[Ipu oueHuBaHMU CHOPMUPOBAHHOCTH KOMIIETEHIMH IO HAYYHO-HCCIIEIOBATENIbCKOM
MIPaKTUKE UCIOJIb3yeTCs IBYXypOBHEBas 1IKana (Tadbauna 4).

Tabnuia 4

OrreHka 1o

Kpurepuii .
TpaJAULIMOHHOM IIKaJIe

AcnupaHT IpOSBWII 3HAHWUE MPOTPAMMHOIO MaTepHaia, JeMOHCTPHPYET ChOpPMHUpPOBAHHEIE
(MHOTA HE TONHOCTHIO) YMEHHS W HABBIKH, YKa3aHHBIC B IPOTpaMMe KOMIICTCHIIUH, YMEET 3aumeno
(B OCHOBHOM) CHCTEMAaTH3UPOBATh MaTepPHall U AEJaTh BEIBOIBI.

ACHI/IpaHT HE YCBOMJ OCHOBHOC COJCPIKAaHUEC MaTepuajia, HEC YMECT CUCTCMATU3UPOBATH
I/IH(I)OpMaHI/IIO, ACJIaTb BbIBOJbI, Y€TKO MW TI'pPaMOTHO OTBEYAaTb Ha 3aJaHHBIC BOIPOCHI, He 3aumeno
JACMOHCTPUPYECT HU3KUH YPOBEHb OBJIAICHUA H€O6XO,HI/IMBIMI/I KOMIICTCHIUSIMU .

11 MaTepuajbHO-TeXHHYECKOe 00ecrevyeHre HAYYHO-HCCIe10BATeIbCKOM NMPAKTHKH

Jns  mpoBeAeHUST HAYYHO-MCCIENOBATENbCKONM MPAKTHKUA HCIOJB3YETCS MaTepUaibHO-
TexHu4eckas 0a3a lleHTpa HaydyHO-MCCIen0BaTeNbCKOM TpakTUkK actiupanToB (Ha 6aze [THMJI CBC-
matepuanoBenenusi) Antl'TY, obOecrneunBaromasi BO3MOXKHOCTh — BBIMIOJHCHHUS — ACMUPAHTAMU
KOMIUIEKCa 3aIUIAaHUPOBAHHBIX pPa0dOT W COOTBETCTBYIONIAs JACHCTBYIOIIMM CAHUTApPHBIM |



MIPOTHBOIOXKAPHBIM HOPMaM, a TakXKe TPeOOBaHUAM TEXHUKU 0€30MaCHOCTH IPHU MPOBEICHUH HAyYHO-
HCCIIeI0BATEIbCKUX PA0OT.
MarepuanpHo-TexHuueckass 0a3za LleHTpa g mnpoBeneHHS HayYHO-HCCIEI0BATEIbCKON
IIPAKTUKH aCIIMPAHTOB MPHUBE/IEHA B TaOIHIIE 5.
CranmapTHbIe HCCIEOBAaHUS, POBOAUMBIE Ha 000pPYJOBAHUH, MPUBEIACHHOM B Ta0uuue S5, U
METO/bl 00pabOTKH MOJIyYEHHbIX IKCIEPUMEHTAIbHBIX JIaHHBIX, IPEACTaBICHbl B Tabnuue 6. Moxer
paccMaTpuBaTbCs BO3MOXKHOCTh HHAMBUAYAJIBHOIO II0/X0JA K MCCIEIOBAHUIO aCIUpaHTa ¢
BKJIFOUEHUEM OT/EIIBHBIX HECTAHIAPTHBIX UCCIIEIOBAHUM.

Tabnuma 5
Ne HaumenoBanue 060pynoBanus ObaacTh NpUMeHEHUs Buja uccaenoBanuii
n/n (HamMeHOBaHMe JJadopaTopuu,
ayn.)

1 HCCJEIOBATEJIbCKHAM IIpennasHadeH I pacCIIUPEHHBIX - MeTauorpaduaeckoe
MHUKPOCKOII AJI51 PABOTBI Hay4HO-HUCCIIEN0BATENbCKUX, a HcciieloBaHue 00IIell CTPYKTYpHI
B OTPA’KEHHOM CBETE TaK)K€ OTBETCTBEHHBIX U CJIOKHBIX MUKpOULTH(]OB;

CARL ZEISS AXIO OBSERVER | texnuueckux 3anad B - yBenuueHue 10 1000x;
Z1IM kpucraiorpaduu, hpusnke - HaOJIIOZICHUE U
(ITHUJI CBC, TBEPAOTO TeNa, XUMHHU, OHOJIOTHH, ¢ororpadupoBanue n300paKeHUH
ayn. 402, B) MEJUILMHE, METANIOBEICHUU U B JMama3oHe yBeInueHu ot 50X
npyrux obnactsax. [Ipumensercs B 10 1000x;
HCCIIEIOBaHUN MaTEpPHANIOB U - aHaJIM3 COCTaBa M CTPYKTYPHOH
JeTayiel, ompeneneHnn KOHCTPYKLIMH MaTepuara.
MOBEPXHOCTHBIX CBOMCTB
MaTepuasoB, rIyOuH
MHUKPOHEPOBHOCTEH, TOIIIHHBI
CJIOEB; OIPEEIICHNE TUIIOB
CTPYKTYD.

2 JANDPPAKTOMETP [IpencraBnsier c000i1 | - KaUeCTBEHHBIN U
PEHTTEHOBCKMM OBIIEI'O | cTanuoHapHbiit JudpakToMeTp | KOJIMUECTBEHHBIH (ha30BbIN aHAINU3;
HA3BHAYEHUS APOH-6 o0rero Ha3HAueHHs, | - MccieToBaHne (a30BbIX
(ITHAUJI CBC, IpeJHa3HaYEeHHBIH I NPOBEJICHHS | IEPEXOJI0B;
aya. 107a,I) HIMPOKOT'O Kpyra | - IpelU3MOHHOE ONpEeIETICHHE

PEHTT€HOCTPYKTYPHBIX MapaMeTpPOB PEIICTKH
HccIe0BaHni Pa3IUYHBIX | KPHUCTAJUIMYECKUX BELIECTB;
KPUCTAJUTMYECKUX ¥ aMOpQHBIX | - ONpeJeIeHne apaMeTpoB
MaTepHuaoB B J1abopaTopusx | TOHKOH CTPYKTYpHI (00nacTu
MPOMBIIIJICHHBIX ~MPEANPUATHA W | KOTEPEHTHOTO PacCesHUs U
Hay4HO-HUCCIIEN0BATENbCKUX MuKpozaedopmarym);
YapeKICHNN u JIPYTHX | - H3y9eHHUE CTPYKTYPHBIX
OpraHHu3aLusIX. VYupasneHue | U3MEHEHUH;
TUGpPaKTOMETPOM, cOOp MaHHBIX H | - OIPEAEICHNE COCTOSHUA
00paboTKa pe3ynbTaTOB M3MEpPEHUN | BemecTBa (KpUCTAIUTMYECKOE,
OCYyLIECTBIISIETCS. € TOMOIIBIO | amopdHoe, amopdHoe ¢
I15BM ¢ OS Windows. KPHUCTaNINYECKUMU
BKJIFOUEHUSIMU).

3 PEHTTEHOBCKHI IIpennasnadyeH i NpoBeICHUS - KOJINYECTBEHHBII aHAIN3
MHUKPOAHAJIU3ATOP LIMPOKOT'O Kpyra XMMHMYECKOI'O COCTaBa.

(ITHAUJI CBC, MaTepUagoBEIUYECKUX
ayn. 402, B) HCCIICIOBAaHUN B JTAOOPAaTOPHSIX
MPOMBIIUICHHBIX NPEANPUSITHN U
HayYHO-HCCIIEI0BATENBCKIX
YUPEKICHUN.
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OINTUYECKUI OTHOCUTCS K ONTHYECKOI
MPO®PUIIOMETP- nHTEpPEPEHIIMOHHON
HUHTEP®EPOMETP VEECO MUKPOCKOIIMH, IIPEJHA3HAYEH [

(WYKO) NT 9080
(ITHAJ CBC,
aya. 107a,I)

OBICTPOTO MOTYICHHUS TONOTpadUH
moBepXHOCTH B 3D GECKOHTaKTHBIM
METOJIOM.

- BO3MOXKHOCTb Pa3jInyaTh Jr0001
penbed, HaYMHAS OT
IIEPOXOBATOCTH HAHOMETPOBOTO
MacimTaba, 10 CTyIeHEeK
MHJUTUMETPOBOH BBICOTHI Ha
y4acTKax pa3MepoM OT COTEH
MHKPOH JI0 HECKOJIBKHX
MHUUIUMETPOB;

- B IIpOLIECCE U3MEPEHUN
BEPTHKaJIbHBIM CKAHUPOBAaHHEM
PErHCTPUPOBATH CEPUI0
nHTep(HEPEHINOHHBIX KapTHH C
MOMOIIBIO II(POBOI
BUJICOKAMEPHI;

- moiy4atb 3D mu3o0paxkerne ¢
paspenieHyueM 3-5 HM 110 HOpMalu
K 00pasmy.

Tabnuma 6. MccnenoBarenbckue O0J0KH (CTaHAAPTHBIE M TOMIOJIHUTEIIBHBIE UCCIICIOBAHMUS )

BEIIEeCTBA.
[Momy4yeHne peHTreHOAN(PPAKIHMOHHOTO CIEKTpa OT
MTOMMKPUCTAIUTMIECKOTO 0ofHO(a3HOTrO (ABYX(ha3HOTO)

obpasma. Pacuer penrtrenorpamm. [IpoBenenue
KadecTBEHHOTo aHanmu3a. Unentudukanus ¢a3 mo 6aze
JaHHBIX MEXAYHapOIHOU KapTOTEKe PDF-2

MexayHapOIHOTO IIEHTpa IUGPAKIIMOHHBIX JaHHBIX
(ICDD).

Ne OobopynoBanue,
JonoaHuTENbHBIE
n/n BXojsiee B CrangapTHble HCCJIeJOBAHUS
HCCieJ0BaHUs
0J10KH
1 B0k peHTreHoBCKOi AudpaKTOMETPHH
1.1 | AM®PAKTOMETP M3ydeHue ycTpoiicTBa, OCHOBHBIX y3J0B M NpUHLUNOB | MccnenoBanue (ha3oBbIX
PEHTTEHOBCKHUMUM | paboThl peHTreHOBCKOTO AudpakTomeTpa JJPOH-6. MepPeX0/I0B.
OBLIETO O3HakOMJIEHHE C CYIHOCTBIO METO/a PeHTreHOBCcKoro | [IpennsnonHoe
HA3HAYEHUA (azoBoro ananmsa. OIpEJEIICHUE  I1apaMeTpoB
JAPOH-6 IloaroroBka Juisi CbeMKH Tpenapara U3 UCCIAEAYEMOTro | PEIIETKH KPHUCTAJIMYECKUX

BEILIECTB.

OmnperneneHne  mapamMeTpoB
TOHKOH CTPYKTYpHI (001acTH
KOTEPEHTHOTO paccesHus |
MUKpozaedopmarim).
N3zyyenne CTPYKTYPHBIX
HU3MEHEHUH.
Onpenenenue
BeIlleCTBA
(xpucTamIn4ecKkoe,
amopdHoe, amopdHOE C
KPHUCTAJUTHUECKUMHU
BKJIFOUCHUSIMH.

COCTOSHHA
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1.2 | PEHTTEHOBCKHWM | M3yucHue KOHCTPYKTHBHBIX SJIEMEHTOB HpuOOpa,
MHUKPOAHAJIN3AT | TeXHUYECKHX XapaKTEPUCTHK W TPHHIIUIOB PaOOTHI
(0) 4 npudopa.

O3HAaKOMJICHHE C CYIIHOCTBIO METOAa pPEHTTECHO-
(ITyopeceHTHOTO aHAIN3A.

INomydeHne 371eMEHTHOTO COCTaBa HCCIEAYEMOTO
obpasma. O6paboTKa MOTyIeHHBIX JaHHBIX
BO3MOKHOCTSIMM IIporpaMMHoro obecrnedenus X-MET
7500.

2 BJIoK CTPYKTYPHOTO aHAIH3A

2.1 | ACCJIEJOBATEJIb | M3yueHne KOHCTPYKTHBHBIX 3JIEMEHTOB IIpUoOOpa,
CKHUM TEXHUYECKUX XapaKTepUCTUK U IPUHIUIIOB PabOTHI
MHUKPOCKOII VIS | mpubopa.

PABOTBI B O3HaKOMJIEHHE C CYITHOCTBIO METO[a ONTHUECKON

OTPA’KEHHOM MHUKPOCKOIIMU U 0COOEHHOCTEH n300pakeHus B

CBETE CARL ZEISS | cBeTsiOM 1I0JIe, TEMHOM T10JI€, MTOJISIPU30BAHHOM CBETE.

AXIO OBSERVER Oco0eHHOCTH aHaIN3a CTPYKTYPHBIX COCTABIISAIOIINX.

Z1lm AHanuTHYECKHE BO3MOXHOCTH IPOTPaMMHOTO
komruiekca Thixomet.

3 BJiok aHa/M3a NOBEPXHOCTH

3.1 | ONTUYECKUI1
MNPOPUITOMETP-

UHTEP®EPOMETP | M3yueHne KOHCTpYKTHBHBIX 3JIEMEHTOB IIPHOODA,
VEECO (WYKO) NT | TeXHHYECKHX XapaKTepPUCTUK M MPUHIUIIOB pabOThI
9080 npudopa.
O3HaKOMJIEHHE C CYITHOCTBIO METO/a ONTHYECKOM
nHTEp(EPEHINOHHON MUKPOCKOIINH.
[Noaroroska obpasua 1 noxydeHue Tonorpapuu ero
MOBEPXHOCTH METOJIOM BEPTHUKAIBHOTO CKaHUPOBAHHS.
ITocTpoeHue rpaguKoB MEPOXOBATOCTH MOBEPXHOCTH
B KJTI0UeBBIX Toukax. [Toctpoerne 3 D-kapTuHs!
IIEPOXOBAaTOCTH MOBEPXHOCTH 00pasIa.
O06paboTKa MOTYICHHBIX TaHHBIX BO3MOXHOCTSIMHU
IIPOrpaMMHOT0 obecriedeHus Veeco.

3.2 | ACCIEJOBATEJIb | .M3y4yeHue KOHCTPYKTUBHBIX 3JIEMEHTOB pHOOpa,
CKHUI TEXHUYECKUX XapaKTEPUCTHK U TPHHIUIIOB PaOOTHI
MUKPOCKOII AJIS1 | npubopa.

PABOTBI B O3HaKOMIIEHHE C CYITHOCTBIO METO/1a ONTHYECKON
OTPA’KEHHOM MHUKPOCKOITMH U 0COOEHHOCTEH N300pakeHHs B

CBETE CARL ZEISS
AXIO OBSERVER
Z1M

CBETJIOM M0JIe, TEMHOM TI0JI€, MOJISIPU30BAHHOM CBETE.
OcobeHHOCTH aHaNM3a CTPYKTYPHBIX COCTaBIISIOIINX.
AHanmuTHueckue BO3MOXXHOCTH IporpaMMHOTO
kommuiekca Thixomet mpu aHammM3e MOBEPXHOCTH H
noctpoerue 3-D n3o0pakeHui.
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ITporpamma npakTHKH COCTABJIEHA B COOTBETCTBHM ¢ TpeboBanusmu ®T'OC BO

10 Hanpas/eHHIo noaroToBku 19.06.01 Mpombiuiiennas 3K010rus 1 GHOTEXHOJIOTHH
(k00 u naumenosanue 06pazoeamenvHoll n

ABTOp(BI) ,
C.B. HoBocenos, JI.T.H.. npodeccop kabeaps Mull. L AL
(H.O.D., oonacrnocme, kagheopa) (noonucs,)

[Iporpamma paccmotpena u o06pena Ha 3ace1annn Kadeapsl
TEXHOJIOTHHU MPOJYKTOB ITUTAHMS,

(naumenoeanue xagheopwi)
obecreunBaloNIei MoAroTOBKY acIUpaHToB 1o HanpasieHnio 19.06.01 [TpoMpiiiennas KOIOrHs |
OHOTEXHOJIOIMH, HANpPaBJIeHHOCTh TeXHOIOrHs ¥ TOBAPOBEICHHE MHIIEBBIX IPOIYKTOB M (YHKIIHO-
HAJIbHOTO U CHIEHHATIM3UPOBAHHOIO HA3HAYCHUS M OOIIECTBEHHOTO TUTAHHS

« 17 » nHos6ps 2015, npotokosn No 5/

3aBe 1y rommit Kaeapor— /'\;‘7 z—" ‘

MLIL. IlleTurun § i j,’—- - “;wf -
(HO.D.) (noonuce)

ITporpamma pacemoTpena u 0100peHa Ha 3ace/laHHH YYEHOTO CoBeTa (aKybTera / HHCTHTYTA
(axyspTeTa MUIEBBIX W XUMUYECKHX TIPOU3BOJICTB
(naumenoeanue paxynomema/ uncmumyma)

« 24 » noabpsa 2015r., nporokon No 4

/
IIpencenarens coera (nek peKTop)
A.A. beyiies

(HO.D.) (7%2%&,)

CornacoBano:

W.o. HayanbHuKa OT/IEN1a npaxm 2 TPYIOYCTpPOMCTBA

WU.I'. Tapan i 4
(H.0.D.) (noonuce)

«_25 » HosiOps 2015.



IIpunioxenune A
(obs3amenvroe)

®opma 321aHKsI 10 HAYYHO-MCCJIEI0BATEIbCKON MPAKTHKE

MunuctepceTBo 00pa3oBanus U Hayku Poccuiickoit denepannn
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30BaTeIbHOE
YUPEKIECHUE BBICIIETO 00pa30BaHUS
«AnTalickuil ToCy1apCTBEHHbIN TexHu4ueckui yaupepcuteT uM. N.W. TlonsyHoBa»

[IpobnemHas HayqHO-HCCIEI0BATENbCKAs 1a00paTOPUs CaMOPACIPOCTPAHSIOIIErOCs
BbICOKOTEMIIEpaTypHOro cuHre3a uM. B.B. EBcturneesa (LleHTp HayyHO-HCCIE10BATENBCKUX ITPAKTHK
AntI'TY no nporpaMmam NoAroTOBKY Hay4yHO-IIEIarOrMYeCKUX KaJpoB B aCIIMPAHTYPE)

YTBEPXKJAIO

3as. ITHUJI CBC (IIHUIIA)
/ B. W. SIkoBieB
(noonucw, Hoo.,)
« » 20 T.

3AJJAHUE

M0 HAYYHO-HCCJIEI0BATENbCKOM NMPAKTHKE

(HaumenoBaHUE NPAKMUKUL)

AcnupaHty

(1.0.@. acnupanma / acnupanmos)

(K00 u HaumeHOBaHUe HANpaesieHus (npoguis)

baza npakTtukn  «AJNTANCKUI TOCYAAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

M. N.W. TTonzyrosay, ITHWJI CBC (LIHUITA)

Cnoco0 MMPOBCACHUS MMPAKTUKU _ CTATMOHAPHAA

CpoK NpakTUKH ¢ 20

T. 110 20 T.

®opMmyIHpoBKa 3ajaHusl: (B IPOU3BOJIBHON opme)

KasienaapHblii N1aH NIPaKTHKH

HaumeHnoBanue 3anau (MeponpusTHii),
COCTaBJIAIOLIUX 3a/I1aHNE

JlaTa BBINOJIHEHNS [Toanuce pykoBoguTENS
3aauu (MEPONPUATHS) | MPAKTHKH OT OpraHU3aluu

1

2 3

PYKOBO,Z[I/ITCJ'IL IMPaKTUKH

Hayunslii pyxkoBoauress

« » 20 2.
oama

/
(®. U. O. pykoBoauTES)

(noonuco @.U.0.)

IMpuaoxenune b
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(obs13amenvroe)
@®opma IHEBHHKA MPOXOKIEHUS HAYYHO-HCCIEN0BATENbCKONH NPAKTHKH

AHEBHUK ITPOXOXKJAEHUSA
HAYYHO-UCCJIIEJOBATEJIbBCKOU ITPAKTHKH

AcnupaHT 04HOM (3a04HOM) (PopMbI 0OyUEHUS

(®.11.0. acrimpanTa noHOCTHIO)

HanpaBneHHe IIOATrOTOBKH

(xoJ1, HaMMEHOBAHHME)

HanpaBneHHOCTb porpaMMbl

(HamMEeHOBaHUE)

Cpoku pOX0KJI€HUS IPAKTUKU C 20 T.
Mecro npoxoxaenus npaktuku: Aatl TY, [THWI CBC (HHUIIA)
Hara ConeprkaHue MpoBeIeHHOMN PesynbTar IMonnuce
(nepuom) paboThI paloThI PYKOBOIUTEIS
MPAKTUKH OT
OpraHu3alu
1 2 3 4
AcnupaHT /
(noonucs, oama @UO)
PykoBoauTeNb NPakTUKN /
(OodicHoCcmy, ®UO)
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IIpuioxenune B
(obs3amenvroe)

®opMa 0TYETA O IPOXOKICHUN HAYYHO-HCCJIEI0BATEIbCKOM MPAKTUKH
(Tumynvnolil 1UCm)

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannn
®enepalibHOE TOCYAAPCTBEHHOE 0I0/HKETHOE 00pa3oBaTeIbHOE
YUPEKIECHUE BBICIIETO 00pa30BaHUS
«AnTalickuil rocy1lapCTBEHHbINA TexHUUeckuid yHuBepcuteT uM. .M. TTon3ynoBay»

Hayunoe ynpasnenue

[TpobnemHas HayYHO-HMCCIIEI0BATENbCKAS J1a00PaTOPHS CaMOPACTPOCTPAHSIOIIETOCS
BBICOKOTEMIIepaTypHoro cuare3a uM. B.B. EBcturneesa (LleHTp HayyHO-HCCIE10BATENBCKUX MTPAKTHK
Antl'TY no nmporpammaM noAroTOBKY HAy4YHO-TIEATOTMYECKUX KaJPOB B ACIIUPAHTYPE)

OT4eT 3alrIleH C OLEHKOM

(MoanuCh PYKOBOAMTENS MPAKTUKH) (MHHUIIMAIBI, (DaMUITHS)
«“ ” 201 .

OTYET O MPOXOXKJIEHUN HAYUYHO-UCCJIEJOBATEJIBCKOM
ITPAKTUKH

aCIIMpaHTa

(®@.H.0. acnupanma norHocmyio)
Hanpasnenne moaroToBku

( K00, HaumeHo8aHUe)
HamnpaBnenHOCTh IpOrpamMmsl

(HauMeHOBaHue)

Kadenpa

(HaumeHosaHue Kagedpbl)
PYKOBOI[I/ITGJ'IL MMPAaKTUKH

(D.1.0. dondzcnocms pyrosodumens npakmuxi)

Acnupanr /
(noonucew, QU0 oama)

PykoBoauTeNb NPakTUKU /
(OonarcHocmy, noonuch QU0 oama )

bapnayn 20

OCHOBHble UTOMN NPaKTUKn

*Omuem domxeH codepxamb ceedeHuss 06 opaaHusayuu uHOUeUdyansHol pabomsl; pe3ynbmamax aHaausa
npoeedeHus 3aHIMUU, HaseblKax U YMeHUsIX, NMpUuobpeméEHHbIX Ha Hay4YHO-uccriedosameribCKol npakmuke, 8
€c80600HOU chopme, u3nazaromcesi pe3yribmambl NPOXOXOeHUs1 Hay4yHO- uccriedoeameribCKOlU rnpakmuku, 6
coomeemcmeuu ¢ uHOusudyarnbHOU npozpamMmol npakmuku. B omuyéme OormkHbl b6bimb npedcmaesrieHbl
ceedeHusi 0 KOHKPEMHO 8bINMoJSIHEHHOU pabome 8 rnepuod rnpakmuku, OHEBHUK MPakMuUKU, cocmaes/ieHHbIe U
0hopMIIEHHbIE 8 COOMEEMCMBUU C ymeepxO0eHHOU npozspamMmoll npakmuku. B koHye omyéma npusodumcsi
CrUCOK UCM0/Ib308aHHbIX UCMOYHUKOS.
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