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1 O01Me moJ1oKeHus

1.1 TIporpamma Hay4YHO-HCCIEIOBATEIICKOW NPAKTHKU AacCIHUPAHTOB pa3padoTaHa B
COOTBETCTBUU CO CIEAYIOIIMMU HOPMATUBHBIMH JOKYMEHTAMU:

@enepanbHbiii 3ak0H 0T 29.12.2012 1. Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepanuny;

[Mopsimox opraHW3aliu W OCYIISCTBIICHUST 0Opa30BaTEIbHON JEATEIBHOCTH TIO
o0pa3oBaTeNbHbIM IPOrpaMMaM BBICIIET0 OOpa3oBaHMs — IMpOrpaMMaM IMOATOTOBKH Hay4dHO-
NEJarorn4eckux KaJpoB B acnupaHTtype (agbloHKType), yTBepkIEHHbIM [Ipukazom
MunucrepcTBa obpazoBanus U Hayku PO ot 19.11.2013 r Ne 1259;

[TonoxkeHne o0 MpakTUKE OO0YYAIONINXCS, OCBAMBAIOIIMX OCHOBHBIC MPO(ECCHOHATHHBIC
oOpa3oBaTeNnbHble  IPOrpaMMbl  BbICIIErOo  oOpa3oBaHusi,  yTBepxkaEHHoe  [Ipukazom
MunuctepcrBa oOpa3zoBanus U Hayku P® ot 27.11.2015 r Ne 1383;

®denepalibHbIN TOCYJapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT BHICIIETO 00pa30BaHUs IO
HarpaBieHuto 15.06.01 Mawunocmpoenue, YTBEPXKICHHBIM mpukazaMm MUHHCTEpCTBA
oOpa3oBanus u Hayku PO ot 19.11.2013 r Ne 1259;

YcraB ¢eneparbHOrO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO yUPEKIACHUS
BBICIIErO 00pa3oBaHUs «ANTaWCKUI TroCyAapCTBEHHBIA TeXHUYecKui yHuBepcuteT um. M. U.
[Ton3yHoga.

1.2  HayuHo-uccnenoBarenbckass — MpakTUKa  SBISETCS ~ COCTaBHOM  YacThiO
po(heCCHOHATLHOM TIOJTOTOBKM AaCIUPAHTOB M TPEACTABIISICT COOOH BHJl MPaKTUYCCKOU
JeSITEIbHOCTH, HAIlPaBJICHHBIN Ha MPUOOpPETeHHe KOMIIETEHIINI M0 OpraHu3aliy, IPOBEICHUIO
1 00paboTKe pe3yabTaTOB HAYYHBIX HCCIECIOBAHUH.

2 Llesin HAYYHO-HCCJIEI0BATEIbCKON NPAKTHKHU

HensiMmu  HaydyHO-MCCIIEAOBATENbCKOM  MPAKTUKU  SBJISAIOTCA  CHUCTEMaTH3allus,
pacuiMpeHre W 3aKperuieHHe 3HaHUM 10 OpraHu3aluy, IUIAHUPOBaHMIO U 00paboTke
pPe3yNbTaTOB HAYYHOI'O SKCIIEPUMEHTA, U3yUEHHE NMPUHIUIIOB, BOZMOXKXHOCTEH U MpuoOpeTreHne
HaBBIKOB palOThI C OINpeJIeleHHBIM KOMIUIEKCOM 00OpYAOBaHUS U IPUOOPOB, (HOPMUPOBAHUE Y
aCIHUPAaHTOB HABBIKOB CAMOCTOSITEILHOTO IPOBEIEHUS Hay4YHBIX 3KCHEPUMEHTATbHBIX
UCCleIoBaHuM, 00paOOTKM M Tpe/CTaBIEHUs] B HAYyYHOH Cpefie pe3ysbTaTOB IMPOBEIACHHBIX
HKCIIEPUMEHTOB.

3 3agaun HAYYHO-HCCIIEN0BATENBCKONH MPAKTHKH:

a) U3Y4UTh:

- TPHUHIMIBI pabOThl, MpaBUiia JKCIUTyaTallud HAYYHOTO OOOpYAOBaHUS M MPUOOPOB,
yKa3aHHBIX B IPOTPaMMe TIPAKTUKH;

— TpEeJIOKEHHbIE PYKOBOJIUTENEM TMPAKTHUKH METOJbl HCCIEIOBAaHUS M IPOBEICHUS
AKCIIEPUMEHTAIbHBIX padoT;

— 1eniecoo0pa3Hble METO bl aHAIM3a M 00pabOTKH IKCIEPUMEHTAIBHBIX JaHHBIX;

— (Qu3MYeCKMe W MaTeMaTHYeCKHe MOJETH MPOIECCOB W SBICHHH, OTHOCSIIUXCS K
UCCIIeTyeMOMY OOBEKTY;

— nH(OPMAITMOHHBIE TEXHOJIOTHH B HAYYHBIX HCCIIEOBAHUSX, POTPAMMHBIE TIPOTYKTHI,
OTHOCAIIMeCs K cepe MpoBeIeHHs SKCIIEPUMEHTA;

— TOpsI0K 0(hOPMIICHHUS pe3yIIbTaTOB HAYYHBIX MCCIIEIOBAHHUIA;,

0) BBITTOJTHUTH:

— DKCHEPUMEHTAJIbHOE HCCICOBAHNE B PaMKax IOCTABICHHBIX 3a/1a4, BKIFOYAsl MPH
HEOOXOIUMOCTH MaTeMAaTHUECKUN (MMUTAIIMOHHBIN) SKCTIEPUMEHT;

— aHaJIM3 TIOCTOBEPHOCTHU MOJTYUYEHHBIX PE3y/IbTAaTOB;



— MOJTOTOBUTH (IO MEpe BO3MOXKHOCTH ) MyOJIMKAIIMIO, 3asIBKY Ha MATCHT WM HA y4acTue

B TpaHTe.

B) IPUOOPECTH HABBIKU:
— (¢opMyIMpOBaHUs LieNIeH U 3a7]a4 HAy4YHOT'O UCCIICI0BaHMS;
— BbIOOpa ¥ 000CHOBAHUS METOAMKH HUCCIICIOBAHUS;

— paboThl C NPUKIAJHBIMH HAayYHbIMU IaKeTaMH U PEIAKTOPCKUMH IPOrpaMMaMH,

UCTIOJIb3YEMBIMH TIPH MPOBEJICHUN HAYYHBIX UCCIICIOBAaHUNA U pa3paboToK;

— oopMIIeHHSI PE3YJIbTATOB HAYYHBIX UCCIeIoBaHul (0dopMiIeHHE OTUETA).
— paboThI Ha SKCIIEPUMEHTAIBHBIX YCTAaHOBKAX M MPHOOpax.

4 Pesyabrarsl

o0yueHus,

HCCJIeA0BATEIbCKOM IMPAaKTHUKH

B IMpoHEeCCE€ BBIIIOJIHCHUA IIPOrpaMMbIl

IUIaHNpYyeMble

npu

MPOXO0KACHUN

HAY4YHO-

Hay‘lHO'HCCHe,HOBaTeHBCKOfI IIpaKTUKHU Yy

acmMpaHTa pPa3BUBAIOTCA CICAYIONIME OO0menpodecCHOHAIBHBIE U MPOQeCCHOHATbHBIC
KOMIICTCHIIN U
Tabmuna 1
Kon u conepxanue [Inanupyemsle pesynbratel ocBoeHus OI1
KOMITETEHIINH, YKa3aHHbIX OO6yuaronecs JOJKHBI:
B PVII 3HATP YMETh BIIANICTh
HOBBIE PEIICHHUs B Hay4HO 00OCHOBBIBATH CIIOCOOHOCTBIO HAYYHO
OIIK-1 CHOCOOHOCTBIO | 00JIACTH MOCTPOCHUS U HOBBIE PEILICHUS B 000CHOBBIBaTh HOBBIE
Hay4YHO 00OCHOBaHHO | MOJEIMPOBAHUS MAILUH, 00J1acTH TOCTPOEHUS U peueHus B o0yiactu
OLICHHUBATh HOBBIE | NPHUBOJIOB, 00OPYJOBaHHMs, | MOAEIUPOBAHUS MAILUH, HOCTPOCHHUS U
pemieHMst B OONACTH | TEXHOJOTMYECKUX CHCTEM | MPHUBOAOB, OOOPYMOBAHUS, | MOJCIHPOBAHMS
MIOCTPOCHHSA 1 | ¥ CTICIUAJIM3UPOBAHHOTO | TEXHOJOTMYECKUX CHCTEM | MAIlWH, IPHBOJIOB,
MOJICTIMPOBAHMS ~ MAllWH, | MAIIHHOCTPOUTEIHHOTO U CIIEINATU3UPOBAHHOTO 00opynoBaHUs,
MIPUBOJIOB, 000OpYyNOBaHMsA, | 000PYAOBaHNUS, a TAKXKE MAaIIMHOCTPOUTEIHHOTO TEXHOJIOTHYECKUX
TEXHOJIOTUYECKHUX CHCTEM | CPEelCTB 000pyI0BaHUS, a TAKKE CHCTEM H
U CHEIHMAJM3UPOBAHHOTO | TEXHOJOTMYECKOTO CpencTB CHENHANTU3UPOBAHHOTO
MaIIHHOCTPOUTEIILHOTO OCHAIIIEHUS TPOU3BO/ICTBA | TEXHOJIOTMYECKOTO MAaIIHHOCTPOUTEIHHOTO

OIIK-2 CII0COOHOCTBIO
(bopMyTHpPOBaTh U PELIATH

HCTHUIIOBBIX 3a1a4

HCTHUIIOBBIC 3a/1aUHn

000OpyIOBaHUA, a TaKKe OCHAIIIEHUs [IPOU3BOACTBA | 000OpPYAOBaHMUSA, a TAKKE
cpencTB CpeACTB
TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
OCHAIICHHUS TPOM3BOJICTBA OCHAIICHUS
TIPOM3BOJICTBA
METOMBI PeIICHHS (GbopMyIHpOBATh U PELIaTh | CIIOCOOHOCTBIO

(dbopmynupoBaTh U

OKOHOMHYECCKOTO PHUCKaA, C
OCO3HaHHUEM MEPBI
OTBCTCTBCHHOCTHU 3a

OCO3HAHUEM MECPBI
OTBCTCTBCHHOCTH 3a
MMPUHHUMACMbIC PCHICHUS

MaTeMaTHYECKOrO, MaTEeMaTHYECKOTO, pemaTh HeTHIIOBBIE
HETUIIOBBIC 3a1a9u
¢dusnyeckoro, ¢du3ngeckoro, 3a7a4un
MaTeMaTH4eCcKOoro,
(r3raecKoro KOHCTPYKTOPCKOTO, KOHCTPYKTOPCKOTO, MaTeMaTH4ecKoro,
’ TEXHOJIOTHYECKOTO, TEXHOJIOTHYECKOTO, (usmyeckoro,
KOHCTPYKTOPCKOTO,
IIEKTPOTEXHUYECKOTO IIEKTPOTEXHUIECKOTO KOHCTPYKTOPCKOTO,
TEXHOJIOTUYECKOrO,
XapakTepa IpH Xapakxrtepa IpH TEXHOJIOTHYECKOTO,
IIEKTPOTEXHUIECKOTO
xapaiTepa pu MIPOEKTHPOBAHNUH, MIPOEKTHPOBAHNH, 3JIEKTPOTEXHUUECKOTO
P H3TOTOBIICHUH U W3TOTOBJICHUU U xapakTepa mpu
IIPOEKTHPOBAHNUY, . .
9KCIITyaTal[ii HOBOM 9KCIUTyaTaI[i HOBOI MPOEKTHPOBAaHUH,
U3rOTOBICHUU n
. | TEXHHUKH TEeXHUKU W3TOTOBJICHUH U
9KCIITyaTaluu HOBOH .
SKCIUTyaTallul HOBOMI
TEeXHUKA
TEXHHUKH
OIIK-3 CHOCOOHOCTBIO | OCHOBHBIE HAY4HBIE ¢dopMupoBats u CIIOCOOHOCTBIO
(dopmupoBaTh U | TUIOTE3BI 0 00TaCTH apryMEHTHUPOBAHO (hopmupoBats u
apryMEHTHPOBAHO 00pabOTKN MaTepHUaNIoB MIPEICTaBIATh HAyIHbIC apryMEHTHPOBAaHO
MIPEACTAaBIATh  HAYJHBIC THITOTE3bI MPEACTaBIATh HAYIHbIC
THITOTE36I THIIOTE36I
OIIK-4 cnocobHocThIO | O cuTyanusx NPOSIBISITh HHUIIMATHBY B | CHIOCOOHOCTBIO
IPOSIBIIATE UHULIMATHBY B | TEXHHUYECKOTO U o0JiacTn Hay4YHBIX MIPOSIBIISITE HHULUATUBY
obmactn HAy4YHBIX | YKOHOMHYECKOIO PUCKA, C | UCCIECAOBaHMM, B TOM B 00JIaCTH HAY4HBIX
UCCIIEIOBAaHUH, B  TOM | OCO3HAaHHEM MEpHI qycie B CUTyalHsax HCCIIeJOBAaHUH, B TOM
qrcie B CUTYaIMsIX | OTBETCTBEHHOCTH 32 TEXHUYECKOTO U YHCIIe B CUTYaIMAX
TEXHHYECKOTO U | IPUHUMAEMBbIE PELICHUS 9KOHOMHYECKOTO PUCKA, C | TEXHHYECKOTO U

OKOHOMHMYCCKOT'O PUCKA,
C OCO3HAaHHUEM MEPBI
OTBCTCTBCHHOCTH 3a




MIPUHUMACMBbIC PEIICHHS

MIPUHUMACMBbIC PEIICHHS

METOJUKY TUJIAHUPOBAHUSI | METOAaMH [UIAHUPOBAHUSL | CIIOCOOHOCTHIO

U POBEICHUS Y MIPOBECHUS IUIAHUPOBATh U
OIIK-5 CHOCOOHOCTBIO POBCI POBC p

9KCTIEPUMEHTAIIBHBIX 9KCTIEPUMEHTAITLHBIX POBOUTH
[UIAHUPOBATh U MPOBOJHUTH . o

HCCIIEeJOBAaHUH ¢ WCCJIEJOBAaHHUH aJICKBATHO | SKCIEPUMEHTAIIbHbBIE
IKCTIEPUMEHTAIbHBIC

TIOCIIEAYFOLIIM OLICHHMBATh MOJTyYyacMble UCCIIEZIOBaHUS C
HCCIIeIOBAHHS c

aJIeKBaTHBIM pe3yNbTaThl HOCJIE Ty FOLIIM
MOCIEAYFOLIIM

OLICHUBaHHUEM a/ICKBaTHBIM
a/IeKBaTHBIM OLICHUBaHHEM

MOJY4aeMbIX Pe3yJIbTaTOB OLICHUBAHHUEM
TIOJy4aeMBIX PE3YJIbTaTOB

MOJTY4aeMbIX
pe3yJIbTaTOB

[K-5 CHOCOOHOCTH | TEXHOJIOTHYECKHE aHAJIM3UPOBATh CBSI3H C METOJIMKOMN
aHaiM3a CBsI3€Hl | MpoLECCHl U METO/IBI LEJIbIO COBEPIICHCTBOBAHUS
(MexaHH4YeCKHuX, 00paboTku u cOOpKU COBEPILICHCTBOBAHUS CYIIECTBYIOLIHUX U
¢du3nYecKnX, pa3MepHbIX, | U3AEIHH CYIIECTBYIOIIHX U CO3JJaHUS HOBBIX
BPEMEHHBIX, MAaIUHOCTPOCHUS CO3/IaHMST HOBBIX TEXHOJIOTUYECKHUX
uH(pOPMALMOHHBIX, TpeOyeMOoro KauecTa ¢ TEXHOJIOTHYECKHUX MPOIIECCOB U METOJIOB
SKOHOMHYECKUX U | MUHIMAaJbHBIMH MIPOIIECCOB M METOJIOB 00paboTKH 1 cOOPKH
OpTraHN3aI[MOHHBIX) C | 3aTpaTamu Tpyna, 00paboTKH U COOPKHU A3
LEJBI0 MaTepUalIbHbBIX U n3AeIni MAaIIHHOCTPOCHHS
COBEpIICHCTBOBAHUS 9HEPreTUIECKUX PECYPCOB | MaIlIMHOCTPOCHUS TpeOdyeMoro KauecTna
CYIIECTBYIOIIUX u
CO3JIaHUS HOBBIX
TEXHOJIOTUYECKHUX
MPOLIECCOB U METOZIOB
00paboTkn W COOpKH
U3OEIINI
MaIIMHOCTPOCHUS
TpebyemMoro KkadecTtBa C
MHUHUMAaJIbHBIMH
3aTpaTamMu Tpyna,
MaTepUabHBIX u

SHEPTEeTHYECKUX PECYPCOB

TIK-6 CII0OCOOHOCTH
OCYIIECTBIIATh [IOUCK
ONTUMAJIBHBIX  PEIICHHIMA

NpU  CO3JIaHUM U3JIEIUH,
pa3paboTKke TEXHOJIOTHHA U

MAarHOCTPOUTECIIbHBIX
IIpOU3BOACTB, nux
9JICMCHTOB, CpCACTB u

CHUCTEM TEXHHYECKOTO U
amnmnapaTHO-IIPOTPAMMHOTO

obecrieueHuss €  y4eTOM
TpeboBaHU KauyecTBa,
HaJACXKHOCTH U CTOUMOCTH,
a TaKxKe CPOKOB
HCTIOTHEeHUS,

0e30MMacHOCTH

KHU3HEICATETBHOCTH u

TpeOOBaHUHN KOJIOTUU

OCHOBBI PEIICHHUS TIPH
CO3JIaHUH U3JCIIHH,
pa3paboTKe TEXHOJIOTHIA U
MAaIIMHOCTPOUTEIIbHBIX
MpOn3BOJCTB, X
3JIEMEHTOB, CPEIICTB U
CHCTEM TEXHHUYECKOTO U
anmapaTHo-
MPOTrPaMMHOTO
obecrieueHust ¢ y4eToM
TpeOoBaHUil KauecTBa,
HAJIC)KHOCTHU H
CTOUMOCTH, a TaKXKe
CPOKOB UCITOJIHEHHS],
0e30MacHOCTH
KHU3HE/ICATEITBHOCTH U
TpeOOBaHUIT IKOIOTUH

OCYIIECTBIIATH TIOMCK
ONTUMAIIFHBIX PEIICHUN
MIpU CO3JaHUU U3JIENUH,
pa3zpaboTKe TEXHOJIOTHIA U
MAaITMHOCTPOUTEIBHBIX
MPOU3BOJICTB, UX
AIIEMEHTOB, CPEICTB U
CHCTEM TEXHHUYECKOTO U
ammaparHo-
MIPOTPaAaMMHOTO
obecrieueHns ¢ y4eToM
TpeboBaHU KauecTBa,
HaJIe)KHOCTH U
CTOMMOCTH, a TaKXKe
CPOKOB HCIIOJTHEHUS,
Oe3omacHOCTH
JKU3HEIEATSITBHOCTH U
TpeOOBaHUH IKOJIOTUU

CIOCOOHOCTBIO
OCYILECTBIIATH TIOMCK
ONTUMAJILHBIX PEHICHHUN
MIpU CO3JAaHUU U3JIETUH,
pa3paboTKe TEXHOIOTHIA
u
MalIHHOCTPOUTEITHHBIX
TIPOU3BOJICTB, X
AJIEMEHTOB, CPEIICTB H
CUCTEM TEXHHYECKOTO H
anmaparHo-
POTPaMMHOTO
o0ecreyeHns C y4eToM
TpeboBaHUil KauecTBa,
HAIC)KHOCTH U
CTOMMOCTH, a TaKXKe
CPOKOB HCIIOJTHEHHUS,
Oe3omacHOCTH
JKU3HEIEATSILHOCTH U
TpeOOBaHUIl SKOJOTHHU

TIK-7 CITOCOOHOCTH | CITOCOOBI JMATHOCTHKH OpraHu30BBIBAThH CIOCOOHOCTBIO
Yy4aCTBOBaTh B TEXHOJIOTUYCCKUX MEPOIIPUATHSA 11O OpPraHn30BbIBATH
OpraHU3aIUH MIPOIIECCOB, JTUArHOCTHKE JTINaTHOCTHKY
JTUATHOCTHKH 000pyIOBaHUs, CPEACTB U | TEXHOJIOTHICCKHUX TEXHOJIOTHYECKUX
TEXHOJIOTUIECKUX CHCTEM aBTOMATHU3AIlUN U | MPOIIECCOB, MPOLIECCOB,
IIPOLIECCOB, yIpaBJIeHUS 000pyIOBaHUs, CPEACTB U | 00OPYJOBaHUS, CPEICTB
060py}10BaHI/IH, Cp€aCTB U MAIIuHOCTPOUTECIIBHBIX CHUCTEM aBTOMATHU3aIlUU U U CUCTEM

CHUCTEM aBTOMATHU3allUU U IIPOU3BOACTB yYHpaBJICHUA aBTOMAaTH3allMu U
YIpaBICHUAS MAaIIMHOCTPOUTEIbHBIX YIpaBIEHUS
MAIIUHOCTPOUTECIBHBIX IIPOU3BOJICTB MAaIIMHOCTPOUTEIIBHBIX
MIPOU3BOJICTB TIPOU3BOJICTB

IK-8 TOTOBHOCTh K | pa3geinsl AUCHUILIMHEI 10 | JIOTHYHO U CIOCOOHOCTBIO K
MIPEToIaBaTeIILCKOM npodmmo «TexHomorus MOCJIEIOBATEIILHO MPETI01aBaTeIILCKOM
JESTeIBbHOCTH B OOJIACTH | MAIIMHOCTPOCHHUS» M3JaraTh JUCHUIUIMHBI IO | IESTEIbHOCTH B
npodeccruoHaIbLHBIX npodumio «TexHomorus obnactu

OUCHUIUIMH TIO0 TIPOQHUITIO MAaIIHHOCTPOCHUS po¢eCCHOHATHHBIX

«TexHonorus

JUCHUILINH 110




MAaIIHHOCTPOCHUS» mpodumo «TexHomorus
MaIIHHOCTPOCHHS»

5 MecTo HayYHO-MCCJIEA0BATEIbCKOI TPAKTUKM B CTPYKType OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1 HayuHo-uccriemoBarenbckasi MpakTHKa 0a3upyeTcs W 3aKpervisieT 3HAHHS, YMCHHS,
CIIOCOOBI JIEATEINBHOCTH, CHOPMUPOBAHHEIC Y ACITUPAHTOB B PE3YyIbTATE OCBOCHUS JUCIIUILITUHBI
MeToabl _OPraHM3alMH, ILUIAHUPOBAHHS M 00pa0OTKH Pe3VJbTATOB _HH)KEHEPHOIO
JKCIIEPHMMEHTA

5.2 HaBblkMm W yMeHHUs, NPHOOPETEHHBIE B PE3YNbTaTe MPOXOXKIACHUS HAYIHO-
HCCJICIOBATEILCKOM MPaKTUKHU, HEOOXOAUMBI aCTUPAHTY KaK TPEIICCTBYIONINE TIPH OCBOCHUU
JTUCIUTIIIMH TIPOITMCAHHBIX B pabodyeM ydeOHOM IIaHE aclIUpaHTa.

6 MecTo, NPOAOIAKHUTENBHOCTb, CHOCOOBI W (OPMBI MNPOBeJECHHUS HAYYHO-
HCCJIEI0BATEIbCKOM IPAKTHKH

6.1 PabounMm  y4eOHBIM  IUTAHOM  OPEAYCMOTPEHO  IMPOXOXKIEHHE  HAy4HO-
UCCIIEI0BATEIbCKON MPAKTUKH 7151 OYHOM (hopMbl 00yueHHs B 3 ceMecTpe, s 3204HON (HOpMBI
oOyuenus B 4 cemectpe. O0béMm Beero: 108 4. (3 3.e.). I3 aux CPC — 108 4.

6.2 ba3oll npakTHKU acnMpaHTOB siBisgeTcs LleHTp HaydyHO-HMCCIe10BaTeNbCKUX MPAKTHK
Antl'TY no nporpaMMam moAroTOBKH HAay4YHO-TIEAAroru4eckux KaJapoB B acliupaHType (Ha 6aze
[TpobnemHOll  Hay4HO-UCCIIEOBATEIbCKOW  JAOOpAaTOPUM  CaMOPaclpOCTPaHSIOLIETroCs
BBICOKOTEMIIEpaTypHOro cuHre3a uM. B.B. EBcTurueena).

6.3 HayuHo-uccnenoBarenbckasi IPakTUKa MIPOBOJUTCS PacCpeI0OTOUEHO HapajIesIbHO C
JPYTUMH BHJAMH HAyYHOU M YUE€OHO eSTETbHOCTH acClIMpaHTa COTIIACHO yUeOHOMY TIIaHy.

6.4 PyxoBoauTeneM Hay4YHO-HCCIIEIOBATEIbCKOM MMPAaKTUKM Ha3HAyaeTcs OJUH U3
Hay4YHBIX COTpYAHHUKOB Llentpa.

6.5 Jlns aciupaHTOB 3a09HON (GOpMBI 00YUEHHUS HAyYHO-HCCIICIOBATEIIbCKAs MPAKTHKA,
opranusyemasi Ha 6a3ze LleHTpa win npyroit HaydHo#t naGopatopun Antl TY, B COOTBETCTBUH C
y4eOHBIMU TUIAHAMU NPOBOJUTCS B OJIMH M3 MEpHOJO0B IpeObiBaHus acnupanta B Antl' TV (B
nepuop ceccun). [IpoaomKUTENbHOCTD IPAKTUKU 3 HEEIIN.

6.6 AcnupaHTbl, coBMeLaroIye o0yueHne ¢ TpyJA0BOil AeATelIbHOCTBIO, BIIPABE MPOXO-
JTUTh Hay4YHO-UCCIIE0BATENbCKYIO NMPAKTUKY 110 MHAWBHUIYaJIbHOMY YYEOHOMY IUIaHY MO MECTY
TPYAOBOW JEATEIBHOCTH B CIy4asX, €CIU NpodeccuoHaabHas NesSTeIbHOCTh, OCYIIECTBIsIeMast
MMH, COOTBETCTBYET TPEOOBAHUSAM K COJIEP)KAHUIO MPAKTUKH.

7 CTpyKTYpa U coJiep:KaHue HAYYHO-UCCJIeI0BATENbCKOH NPAKTUKHI

7.1 CopnepxaHue TNPAKTUKH OINpPEAENsSeTCs PYKOBOJUTENEM IPAaKTUKU COBMECTHO C
Hay4YHbIM pyKoBoauTenaeMm acnupanta. ConepkaHue TPaKTHUKH YYUTHIBAaeT MpoQuib
MOJIFOTOBKU, TEMY HayYHO-KBIU(DUKAIIMOHHON pabOThl U ONpenensieTcs 3alaHueM M0 Hay4qHo-
HCCIIEIOBATEIBCKOM MPAKTHKE.

7.2 CopepkaHWe TIPaKTUKM TPEICTaBIEHO B KaJCHJAPHOM IUIaHE HAYYHO-
M CCJIEI0BATENbCKOM MPAKTUKU aCIIUPAHTA.

Tabmuma 2
OTanbl NPakTHKN @opMBI  TEKymiero KOHTPOIS  (TPOIYKTHI
JIeSITeTbHOCTH)
1 Opraau3aoHHO-TIOATOTOBUTEIbHBII
JTall: WHauBuayanbHbIN IUIaH IPAKTUKY aCIIMpaHTa.
1.103HaKOMIICHHE C TTPOTPAMMOI HAYIHO- CobecemoBaHue 10 TEXHUKE O€30ITACHOCTH.

HCCIIeI0BATENbCKON MPAKTUKU aCIIUPAHTA
1.2 TIpoBeaeHrEe O3HAKOMUTENBHBIX 3aHITUl 10 LleHTpy
HAy4YHO-HMCCIE0BATENBbCKUX MPAKTUK aCIIMPAHTOB.




1.3. PacnipeseneHue aciupanToB 10 paboYMM MeCTaM.

1.4. IHCTpYKTaXX TIO TEXHHUKE 0€30MacHOCTH,
MIPOTHUBOIOXKAPHON MPODUIAKTHKE

2 OcHOBHOM (Hay9HO-HCCIIEAOBATEIBCKIUI) TAIl IPAKTHKHI
2.1 W3zydyenue mpaBusl OSKCIUTyatanud W oOciyxkuBanust | OOCyKaeHHE TONyYSHHBIX PE3yIbTATOB.
HCCIIeI0BATEIbCKUX YCTAHOBOK, uMmeromuxcs B llenTpe | Benenue nHeBHHKA.
HAYYHO-HCCIIEI0BATENLCKUX MPAKTUK aCITUPAHTOB. Ortuer.

2.2 OcBOoeHHE METOJMK MPOBEICHUS JKCIEPUMEHTAIBHBIX
HCCIIEI0BaHUM.

2.3 Coop, 00paboTKa M aHAJIHM3 MOJTYYCHHBIX JAHHBIX

3 3aKITIOYUTENbHBIN dTan

3.1 INoaroroBka 1 ohopMIIeHHE OTUETA MO TIPAKTHUKE OTuéT 1o mpaxTUKe
3.2 3amuTa oTuéra 3auéT 1o MpaKkTUKe
8 Y4yeOHO-MeTOAUYEeCKOe O0ecliedyeHHe CaMOCTOAITEIbLHOH PadoThl acMMpPaHTA

NP NPOX0KTEHUHN HAYYHO-HUCCIeJ0BATEIbCKOI NPAKTUKH

8.1 OcHoBHas UTEpaTypa

1. I'onoBuH, H. M. OcHoBBI HaHOTEXHONOTHI. M.: MammHoOcTpoeHue, 2012, 656 c. Joctyn
u3 OBbC «Jlanby.

2. MarepuanoBerieHue B MAIIMHOCTPOCHUU U TPOMBIIUICHHBIX TEXHOJOTHSX : y4eOHO-
cnpaBouHoe pykoBojacTBO / B. A. Ctpyk [u ap.]. - Honronpyansriii : Uatemnext, 2010. - 535 c.
(14 2x3)

JononHuTenpHas tuTeparypa

3. ®dusnyeckoe MaTepuanoBeICHNE : yYeOHHK 71 BY30B : B 6-X T. / moA pea. b.A. Kanus. -
M. : MU®OU, 2008. - T. 3. Meroasl HCCIEAOBAaHUS CTPYKTYpHO-()a30BOTO COCTOSHHS
matepuanos. - 808 c. — loctyn u3z 9bC «YHusepcuterckas 6ubnanoreka ONLINE».

4. Knapk, 3.P. Mukpockonu4eckiue MeTOIbl McclieqoBanus marepuanioB / J.P. Kiapk,
K.H. D6epxapar ; mep. C.JI. baxxenos. - M. : PUL[ "Texunocdepa", 2007. - 371 c. — Joctyn u3
OBbC «YHuepcurerckas oubnunoreka ONLINE».

5. 3ybapes, FO.M. CoBpeMeHHbIE MHCTPYMHTAJIbHbIE MaTepHalibl: YUeOHUK.- 2-€ H3]-€,
uctp. u non.-CII16: uzgarensctBo «Jlauby, 2014.-304c¢. un.- (YueOnuk it By30B. CrienuanbHas
aureparypa) Joctyn u3 ObC «Jlanby.

6. MammaocTpoenue. Dunukionenus / Pen. Coser. K. B. ®@ponos (nipen) u ap. B 40-kxa
tomax. Aramupos JI.B., AnumoB M. A., babuues JL.IIL., bakupoB M.b. — ®usuko-mexaHn4eckue
cBoiictBa. McnplTanus Mmetammmueckux matepuanoB. Tom II-1.-M: Mammnoctpoenue, 2010.
Hocrtyn u3 ObC «Jlanby.

8.2 ba3bl naHHBIX, THPOPMALTMOHHO-CITPABOYHBIE U TIONCKOBBIE CHCTEMBI

- http://www.aspirantura.com/ [TopTain a5 acnUpaHTOB U COUCKaTeNeH yueHO! CTeneHn

- Aspirantura.com http://aspirantspb.ru/ Caiit qist acnupantoB CI16 AcniupantCII6.py

- http://www.aspirantura.net/ Karanor caiiToB 1js acnupaHTOB M COMCKaTeied ydeHou
crenenu Karanor pecypcoB ais acnupaHTa

- http://www.diser.biz/ [Topran ucceprant | OHnaitn

- http://www.e-lib.org/ TTopran Bupryansnas 6ubiuorexa acupanTta

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

- http://www.jurnal.org/ CaiiT XypHaja Hay4YHBIX ITYOJMKAIUHA JIs1 aCHUPAHTOB U
JIOKTOPaHTOB

- http://193.49.43.4/dif/icsd/ Ba3a CTpyKTYpHBIX JOaHHBIX JJIS HEOPTraHHMYECKUX
coequnenuii.. ICSD (Inorganic Crystal Structure) Database 2

- http://lwww.icdd.com/ TIporpamma mist 00y4uenus padote ¢ 6a3oii qanusix 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 ®usuka tBeproro tena. Bacunesckuit A. C. M.
Hpoda. 2010. 206 c.



- http://193.49.43 .4/dif/icsd/ bBa3za CTpyKTYpHBIX [aHHBIX JJs HEOPraHMYECKUX
coequaeHuit ICSD (Inorganic Crystal Structure Database)

- http://www.ph4s.ru/book ph_tvtelo.html CoBpemennas ¢usuka. KonnencupoBaHHoe
cocrosinue. Boponos B. K., [Tonomenos A. B. M. Uza. JIKH. 2008. 336 c.

- http://users.omskreg.ru/~kolosov/  I1.E.KonocoB. Web-caiit- aucraHIIMOHHBIH Kypc
"PenTreHocTpyKkTypHbIi aHainu3" OMCKHI TOCYJapCTBEHHBIN YHUBEPCUTET

- http://users.omskreg.ru/~kolosov/kolosov/  kolosov/public_html/fizfak/programs/inde
x.html YuebHo-MeToauueckue ykazanus 1mo Kypcy "PeHTreHOCTpYKTypHBIi aHaau3".)

9 ®opMbI 0TYETHOCTH ACTIMPAHTA N0 UTOTaM NPAKTUKHU

9.1 Ilo nToram NpoXOoKAECHUS HAyYHO-UCCIIEN0BATEIbCKON MPAKTUKK aCIUPAHT FOTOBUT U
IIPEACTABIIIET PYKOBOAUTENIO IIPAKTUKY OTYET, BKIIOYAOLINMN:

3aJJaHMe 110 HAyYHO-UCCIIEJOBATENIbCKOM NpakTHKe (IpuiiokeHue A);

CoJIep’KaHue BBINOJIHEHHON paboThI;

ONKCaHHE PE3Y/IbTATOB BBHIMOJIHEHHONW pPabOThl, METOMOB MX MOIy4eHUs U 00pabOTKH,
BO3MOKHOCTEN IPUMEHEHUS;

CIIMCOK MCIIOJIb30BAHHBIX HCTOYHUKOB;

JTHEBHUK ITPOXOXKACHMS HAYyUHO-MCCIIEA0BATENbCKON NPaKTUKU (IpuiioxkeHue b).

9.2 Otuér odopmisercas B coorBerctBuu ¢ CTO AntI'TY 12570 — 2013 OOGuiue
TpeOOBaHUSI K TEKCTOBBIM, TpaUUECKUM M TPOrPaMMHBIM AOKyMeHTaM. dopMa THUTYIBHOTO
JUCTa 0TYETA MPUBEJEHA B IPUIIOKEHUH B.

9.3 Jlns mnpoBeaeHUsS MPOMEKYTOUHON aTTeCTalluy PACIOPSDKEHUEM PYKOBOJUTEIS
Ilentpa co3gaércss KOMMCCHs, BKIIOUaromias pykoBogutens (pykoBojuteneil) Ilpaktuku u
pykoBogutensa llentpa. Ilo ’xenaHMIO HaydyHOTrO pYKOBOJUTENS AaclUpaHTa OH MOXET
IIPUCYTCTBOBATh IIPU INPOBEACHUU INPOMEKYTOYHOW arrectauuu. llpencemarenem komuccuu
ABJIIETCS, KaK MpaBuio, pykoBoautenb Llentpa. [IpenBaputensHoe 03HaKOMIIEHHE C OTYETOM U
JIOIIYCK aCIMPAaHTa K €ro 3alliTe OCYLIECTBIIAET pyKOBOAUTEND IIpakTrky.

9.4 TlpomexxyrouHasi artecTanus (3a4€r) MO MpPAKTHUKE MPOBOAUTCA B (HOpME 3allUThI
oT4éTa O NpaKTUKE, ¢ NpUMEHEHHeM (oHAa OLeHOYHbIX cpeAcTB (paszen 10 Hacrosmen
nporpaMmel).  3au€THas  BEIOMOCTb, IOANKCAHHAs  IpeacefaresieM  KOMUCCHUH U
IOPUCYTCTBYIOLUIMMH Ha 3allUTE YWiIEHAMH KOMHUCCHH, Mepenaércs uid oOpaboTKU U XpaHEHUs B
JenapTaMeHT MOATrOTOBKHU KaJpOB BhICHIECH KBaTHPUKALIUY.

10 ®oHa OLEHOYHBIX CPeACTB /JIsi NMPOBeJeHUs] MPOMEKYTOYHOH aTTecTallMy IO
NpaKTHKe

[Tepeuenp xoMmeTeHnH, (GOPMUPYEMBIX B MPOLIECCE MPOXOXKICHHUS acCIUPAHTOM Hay4HO-
HCCJIEIOBATEIbCKOM TPAaKTHKH, a TakKe I[I0Ka3aTeld YPOBHS OCBOECHMSI KOMIIETEHIIUH,
cojniepskarcs B Tabmuie 1.

TpebGoBanus Kk conepkaHUIO U OPOPMIIEHUIO OTUYETA O MPAKTUKE COJEPIKATCs B IMMyHKTE 9.
O6Bém otuéta 30-50 c. popmara A4.

[lepeueHb TUIOBBIX BOMPOCOB, KOTOpPbIE MOTYT OBITH MPEMJIOKEHBI acCHUpPaHTy B IpoIEcce
3alUThI (00CYX/IEHUS) OTUETA O MIPAKTUKE:

1. KakoBa cymHOCTh Mpoliecca ONTHYECKOrO crocoda U3MEpeHHs IIepOXOBaTOCTH
MOBEPXHOCTU?

2. 3a cyeT yero o0ecneuynBaeTcs TOUHOCTh U3MEPEHUS IIEPOXOBATOCTH MOBEPXHOCTHU?

3. B kakux pexuMax MO3BOJSET MPOBOJUTH ChEMKY omntudeckuii npodunomerp VEECO
(WYKO) NT 90807

4. KakoBbl pa3mepbl M3MEpsIeMOro ydyacTka oOpaslia MpH HCIOIb30BaHUM 0OBeKTHBa X5/x20
(emnroBpeMenHoe «mode 3peHus» VEECO (WYKO) NT 9080)?



5. KakoBbl mpeuMyliecTBa M HEAOCTATKU HCIOJIb30BaHUS TNpoduioMeTpa-uHTEpPepoMeTpa
VEECO (WYKO) NT 9080?

6. Kak wMoxHO 00paboTaTh TMONyYeHHBIE pPE3YyIbTaThl IPOrPAMMHBIM OOECIeYeHuEM
ontudeckoro npoduiaomerpa VEECO (WYKO) NT 90807

7. YCTpOWCTBO M OCHOBHBIC Y31bl IU(pPaKTOMETpa PEHTICHOBCKOTO OOIIEr0 Ha3HAYCHHS
«JIPOH-6».

8. [IpunHnumn paboTe! AudpakTOMeTpa peHTTeHOBCKOT0 001ero Haznadenus «IPOH-6».

9. Kak npoucxonut ¢popMupoBaHrue peHTT€HOBCKOIO MyyKa?

10. Kakast oxycrupoBKa HCHIOIB3yeTCs B TUPPAKTOMETPAx?

11. YcnoBue BO3HUKHOBEHUS AU PAKIUU B KprcTalie. 3akoH Bynbsda-bparra.

12. CymHOCTb METOa PEHTI€HOBCKOTO (ha30BOT0 aHATN3A.

13. 3ammra OT peHTT€HOBCKOTO U3IYy4eHHUS, TPEOOBaHUS TEXHUKU OE30MaCHOCTH.

14. OcoGeHHOCTH TPOOONOATOTOBKU 00pa3a AJisi ChEMKH.

15. MeTtoauka BBINOJIHEHUSI KAYECTBEHHOTO ()a30BOT0 aHAIK3A.

16. OcHOBHBIE MOTPENIHOCTH, BOZHUKAIOIINE MTPH PEHTTEHOBCKOM aHaJIU3e.

17. BeiOop pexkuma CbeMKH /17151 00pasiia Hen3BECTHOTO/U3BECTHOTO COCTABA.

18. TexHOMOTHYECKUI MapIIpyT 00CTyKUBaHUs AU(PpaKTOMETpA.

19. Kakue meronsl ucnonb3yroTcst B mporpamMme PDWin «lIpenBaputenbuas o6paboTka» s
YTOYHEHMSI XapaKTEPUCTUK AUPPAKIIMOHHBIX TUKOB?

20. OcCHOBHBIE  XapaKTEpUCTHKH  JAU(PPAKIUOHHBIX  MAaKCUMYMOB Ul  IPOBEIEHUS
peHTTreHO0(a30BOr0 aHATN3A.

21. Yro Bxoaut B 6a3y AaHHBIX MexayHapoaHou kaproteku PDF-2 MexaynapogHoro neHTpa
ICDD.

22. Kakyio uH(MOpMAaLHIO O COCTOSHHHM BEIIECTBA MOXKHO MOJYYUTh M3 BHELIHETO BHJA
PEHTI€HOBCKUX CIIEKTPOB.

23. Kakas undopmaius COIEpKUTCS B KApTOUKH ASTalioHa 0a3bl JAHHBIX MEXKIYHAPOIHOMN
kaptoreku PDF-2 MexaynapoaHoro nentpa audpaxkiuonsbix ganabix [CDD.

24. B kakux mnpenenax MPOBOAATCS W3MEHEHUs IPUIAracéMoW Harpy3kd IpU H3MEPEHUU
MUKpPOTBEpPAOCTU?

25. Ilo kako¥ niKasne MpoBOAATCS U3MEPEHNS MUKPOTBEPAOCTH?

26. KoHCTpYKTHBHBIE 3JIEMEHTHI IU(POBOIO0 MUKPOTBEPAOMEPA C ABTOMATHUYECKUM [TOBOPOTOM
typenu MH-6.)

10.4 TlokazaTensMu YpOBHsSI C(OPMHUPOBAHHOCTH KOMIETEHLIMH SBJISIOTCS 3HAHUS, YMEHUS,
HaBBIKM, yKa3aHHble B TaOmuue 1. HayuHo-uccnemoBaTenbckash NpaKTUKAa COOTBETCTBYET
HA4yaJIbHOMY 3Tally OCBOEHHS KoMieTeHIui. [Ipu oneHke pe3ynbTaToB MPOXO0XKIEHUS TPaAKTUKU
MCIIOJIb3YETCSI IBYXYPOBHEBAs LIKaja B COOTBETCTBUHU CO CIEAYIOIUMHU KPUTEPUSAMHU:

Tabmuna 3

Kpurepwuii OrneHka

AcnmpaHT  TpOSBHJI  3HAaHWE  INPOTPAaMMHOTO  MaTepHaia, JAEMOHCTPHPYET
chopmupoBaHHbBIe (MHOT/Ia HE TIOJHOCTBHIO) YMEHUsI M HABBIKH, YKa3aHHBIC B Ta0muie 1
Ul TpeOyeMBIX KOMIIETCHIINH, yMeeT (B OCHOBHOM) CHCTEMAaTH3MPOBaTh MaTepHail U
JIeNIaTh BEIBOJBL.

3aureHo

ACHI/IpaHT HE YCBOMJI OCHOBHOC COJACPIKAHUE MaT€puaja, HC yMECT CUCTEMATU3UPOBATh
I/IHQ)OpMaHI/I}O, J€J1aTh BBIBOJBI, 9ETKO U TPaMOTHO OTBE€YATh Ha 3aJaHHBIC BOIIPOCHI, He 3aureno
ACMOHCTPUPYET HU3KHH YPOBCHb OBJIA/ICHUSA HCO6XO,HI/IMI)IMI/I KOMIICTCHIUAMU.

11 MartepuaibHO-TEXHUYECKOE odecneueHue HAYYHO-HMCCJIEA0BATEIbCKOMN
NPaKTHKH

Jlns mpoBeNeHUs HAy4YHO-MCCIIENOBATEIbCKON IIPAKTUKU HCIOJIB3YEeTCd MaTepHUalIbHO-
TexHudeckas 0Oasza lleHTpa HaydHO-mccienoBarenbckux mnpakTuk AntlTY mo mporpammam
MOJArOTOBKM HAyYHO-TIEJarOTHYECKUX KaJpoB B acrnupanTtype (Ha Oasze IlpobOiemHo#l HayyHO-
UCCIIIOBATEIbCKOW  J1a0OpaTopuu  CaMOPacHpOCTPAHSAIOLIETOCS — BBICOKOTEMIIEPATypHOIO
cuHte3a uM. B.B. EBcturneena), o0ecrieunBaromias BO3MOXKHOCTh BBIMIOJHEHHS aCUpPaHTaMU



KOMILJIEKCA 3allJIaHMPOBAaHHBIX PAa0OT M COOTBETCTBYIOIIAS JCHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIIOKAPHBIM HOPMaM, a TaKKe TPeOOBaHMSAM TEXHUKH OE30MAaCHOCTH TPH HPOBEICHUH
Hay4HO-HCCIIE0BATENbCKUX PadoT.

MarepuansHo-TexHn4ecKkas 6a3a LleHTpa ais mpoBeneHHs HayYHO-HCCIIEA0BATEIbCKON
IIPAKTUKHU aCIIMPAHTOB IPUBEAECHA B Tadnuue 4, 5.

Tabnuna 4
Ne HanmeHoBaHue O6nacTu npuMmeHeHusA Buabl nccnegoBaHmnmn
n/ obopyaoBaHuA
n (HaumeHoBaHue
na6opartopum,
aya.)
1 2 3 4
1. | ONTUYECKUU OTHOCUTCS K ONTUYECKON - BoamoxHOCTbL pasnuyaTb ntodon
MPOPUIIOMETP- | uHtepdepeHLUMOHHOM MUKPOCKOMUMK, penbed, Ha4yMHas ot
MHTEP®EPOMET | npegHasHaveH ans ObicTporo LLIepoXoBaTOCTN HAHOMETPOBOIO

P VEECO (WYKO)
NT 9080

(NMHWN CBC,

aya. 107a, KI)

nony4eHns Tonorpadumn NOBEPXHOCTU
B 3D, 6eCKkOHTaKTHbIM METO40M.

mMacwTtaba, 8O CTyneHek
MUJIIIMMETPOBOM BbICOTHI Ha
y4yacTKax pa3mepoM OT COTEH
MUWKPOH 0 HECKOSbKMX
MUIIITUMETPOB;

- B npouecce namepeHun
BEPTUKanNbHbLIM CKaHUPOBAHWEM
perucTpnpoBaTtb CEpULo
NHTEepdepPEeHUMOHHBIX KAPTUH C
nomMoLbto undposon
BMAEOKaMepbl;

- MonyyaTb 3D nzobpaxeHne c
paspeLlueHnem 3—5 HM no
HopMarnu K obpasuy.

aya. 107a, KI')

MaTepuanos B flabopaTopusix
NPOMbILLIIEHHBLIX NPEANPUSTUNA U
Hay4HO-UCccnefoBaTeNbCKMUX
y4YpeXOEeHUN N ApYrMx opraHn3aumsx.
YnpaBneHue augpaktoMmeTpoM, cbop

2. | HACTOJIbHAA lMNpumeHsieTca ona craTtniecknx - MiccnepoBaHue NPOYHOCTHbIX
YHUBEPCAJIbHA | ncnbiTaHuin ¢ UICNonb30BaHMEM OOHON | XapakKTePUCTUK: UCMbITAHUS Ha
A pambl AN pacTarMBaooLLMX 1 pacTsikeHue, cxatune, nsrmo;
UCNbITATENNIbHA | cxumatowwmx Harpy3ok. YcTaHOBKa - lccnepoBaHua B
ACUCTEMAC OTHOCUTCS K pa3pbIBHbIM MaLlUHAM. TemnepaTypHon kamepe (oT - 70°C
ABYMA MoxeT npumeHsTbes Ansa pasnuyHbix | go + 350 °C)

KONMOHHAMU MaTepunanoB B pasHblX OTpacnsx,

INSTRON 5966 Hanpumep, Ang nacTMKoB, METansos,

(MHWN CBC, KOMMNO3UTOB, 9N1acTOMepOB,

aya. 107a, KI') KOMMNIEKTYIOLWNX B TEKCTUITBHOWN,
a3pOKOCMUYECKON, aBTOMOOUBLHOW
NPOMbILLITEHHOCTN N BromeanumnHe, a
TaKke Npu UCNbITaHUSX NpU
TemnepaType BbILLEe UMK HUXe
TemnepaTypbl OKpy)XatLLen cpefbl.

3. | BUPPAKTOMETP | lNpeacTtaBnsieT cobol cTaluMoHapHbI - KayecTBeHHbIN K
PEHTFEHOBCKWUN | andpaktomeTp o6LIEro HasHaueHus, KOMNMMYecTBEHHbIN ha3oBbIN
OBLUEIO npegHasHayYeHHbIn ons npoBeaeHns aHanus;

HA3HAYEHUA LLUMPOKOrO Kpyra peHTreHOCTPYKTYPHLIX | - ccnegoBaHme dhasoBbixX
OPOH-6 nccrnegoBaHin pasnuyHbIX nepexoaos;
(MHWN CBC, KpUCTanmnm4eckmx u aMopdHbIX - MpeumnsnoHHoe onpegeneHune

napameTpoB peLleTkn
KPUCTannu4yeckmx BeLLECTB;
- OnpepeneHue napameTpoB
TOHKOW CTPYKTYypbl (0bnactu
KOrepeHTHOro paccesiHusi u

JaHHbIX 1 06paboTka pe3ynbTaToB MUKpoaedopmaLmn);
N3MepEeHUIA OCYyLLLECTBIISIETCS C - N3y4eHune cTpyKTYpHbIX
nomotbto NMN3BM ¢ OS Windows XP. M3MEHEHUI;

- OnpegenexHne CoCTosAHUS
BELLECTBa (KpUcTannmyeckoe,




amopdHoe, amopdHoe ¢
KpUCTaNNIMYeCKUMM BKITHOYEHUSMMN).

4. | KOMNJEKC MpeaHasHadeH Ans nosiHOCThbio - KauectBeHHasa noarotoBka
NPOBONOAIOTO | aBTOMaTUYeCKOW NOArOTOBKM LWNNGoB Ans nocnegyoLmnx
BKW, KayeCTBEHHbIX MeTannorpaduyeckux | metannorpaduyeckmux
BKITHOYalOLMNA: 0obpas3LoB Anst MaTepuanoBeeHus. nccrnegoBaHuii.

(MHWN CBC,
aya. 403a KB)

4. |- MICRACUT 201 — | UcnonbayeTcsa AN TOYHOMO U

1 | BbICOKOCKOPOCTHO | 6e3nechopMaUMoOHHOro pe3aHust
M aBTOMaTU4YeCKUM | MEeTanmnoB, KEpaMuKK, SNEKTPOHHbIX
NPEeLN3NOHHbIN KOMMOHEHTOB, KPMCTANIOB,

OTPE3HOM CTAHOK | KOMMNO3UTHbIX MaTepuaros,
c 6ruomartepuanos, CreyYeHHbIX
MuKponpoueccop | kapbnaos, MuHepanos u np.
HbIM

ynpaBrieHueMm.

4. | METAPRESS-P - MpeaHasHa4veH ans paboTbl CoO BCEMU

2 | meTtannorpadgumyec | N3BECTHLIMU TUNAMM 3aNPECCOBOYHbIX
KWW npecc ans MOPOLLIKOB.
ropsiyero
npeccoBaHus C
MUKponpoLeccop
HbIM
ynpaBrneHueMm u
6onbwmm XKK-
aucnneem

4. | WnudoBanbHasn Wcnonbayetca ans wnudosky,

3 |cucrema NPUTUPKU 1 NONMpoBaHusa bnarogaps
DIGIPREP BO3MOXXHOCTM ObICTPOI 1 NPOCTOM

3aMeHbl JUCKOB.

5. | UICCNEOQOBATEN | lNpegHa3HayeH Ans pacluMpeHHbIX - Metannorpaduyeckoe
bCKUN Hay4HO-UCCNefoBaTENbCKMX, a TaKkkKe nccriegoBaHue obLLel CTPYKTYpbI
MUKPOCKOIN AJ1A | oTBETCTBEHHbIX U CITOXHbIX MUKPOLLNUAOB;

PABOTbI B TEXHUYECKNX 3aJad B yBenuyeHne go 1000x;
OTPAXEHHOM KpucTtannorpaduu, unsmke TBEPAOro - HabniogeHve n
CBETE CARL Tena, xumun, Guonorum, MeauumHe, doTorpadumpoBaHme n3obpaxkeHunm
ZEISS AXIO MeTannoBedeHnun 1 apyrux obnacTsx. B AManasoHe yBernuyeHun ot 50x
OBSERVER Z1M, MpumeHsieTca B uccnegoBaHum Ao 1000x.
(MHWN CBC, MaTtepuanos u getanen, - AHanus coctaBa 1 CTPYKTYPHOW
aya. 402, KB) onpefeneHnn NoBEPXHOCTHbLIX CBOMCTB | KOHCTPYKUUWM MaTepuana.
maTepuanos, rnyouH
MUWUKPOHEPOBHOCTEN, TOMLLMHBI CITOEB;
onpegeneHne TUMOB CTPYKTYP.

6. | ULUOPOBOM lMNpegHasHayeH onga nccnegoBaHus - ViccnepoBaHue MUKpOTBEPAOCTHU

MMUKPOTBEPOOM | mukpoTBepaocTy obpasLoB B obpasua.
EPC COOTBETCTBMM C TpeboBaHNAMHU
ABTOMATUYECK | ctaHgapTtoe JJG260-91,JIS B-7734,

MM NMOBOPOTOM | ASTM E-384 u ISO 146.
TYPEJIIUA MH-6,

(MHWN CBC,

aya. 402, KB)

7 | YCTAHOBKA lNpegHasHayeHa oNga HaHeceHus - Hanbinenune o6bvekToB BY
BbICOKOYACTOT | TOHKOMNNEHOYHbIX NOKPbLITUIA Ha MarHeTPOHHbIM pacnblNeHneMm.
HOro NOBEPXHOCTb MaTepuanos 1 U34enun c
MAITHETPOHHOI | nomoLubio Nnasmbl MarHETPOHHOTO
O PACINBbUIEHUA | paspspa. Mpubop MoXeT ObiTb
(MHWN CBC, NPUMEHEH ANns UccrneaoBaHui B
ayn. 401, KIN) obnactu puanku, xummun, Gronoruu,

MeaULMHBI U OpYrMX ob6nacTax.




Tabmuna 5. MccnenoBarenbckue 6JI0KU (CTaHIAPTHBIE U JOTIOJHUTEIHHBIC UCCIICAOBAHNS)

Ne O6opyaoBaHue, CraHpgapTHble nccrnegoBaHus [ononHuTtenbHble
Bxogsiee nccnenoBaHus
B 6nokum
1 2 3 4
1 Bnok aHanvM3a NOBEpPXHOCTU
1.1 |ONTUYECKUU M3yyeHne KOHCTPYKTMBHbLIX 3nemMeHToB npubopa,
MPO®PUITOMETP- | TEXHUYECKMX XapaKTEPUCTMK 1 MPUHLIMIMOB paboThl
MHTEP®EPOMET | npnbopa.
P VEECO O3HakomneHue C CyLLHOCTbI0 METOAa ONTUYECKON
(WYKO) NT 9080 |uHTEpdEePEHLIMOHHOM MUKPOCKOMUN.
MoaroToBka obpasLa 1 nonyyeHne Tonorpagomm
€ro NoOBEPXHOCTV METOA0M BEPTUKANBHOIO
cKaHupoBaHus. lNocTpoeHwe rpacukos
LLIEPOXOBATOCTY MOBEPXHOCTU B KIMKOYEBbIX TOYKAX.
MocTpoenne 3D-KapTUHbI LLEPOXOBATOCTH
noBepxHocTK obpasua.
OBpaboTka NoNy4YeHHbIX AaHHBIX BO3MOXHOCTSMM
nporpammHoro obecneyeHmns Veeco.
1.2 | NICCNEOQOBATE | O3HakomreHue C CyLLIHOCTbIO METOa ONMTUYECKON
NbCKUA MWKPOCKOMNMMN U 0COBEHHOCTEN N30bpaxeHus B
MUWKPOCKON CBET/IOM 0S1e, TEMHOM Mofie, NONsIPU30BaHHOM
ANA PABOTbI B | ceeTe.
OTPAXXEHHOM | OcobeHHOCTM aHanmn3a CTPYKTYPHbIX
CBETE CARL COCTaBNALLMX. AHANUTUYECKNE BO3MOXHOCTH
ZEISS AXIO nporpaMmMHoro komnnekca Thixomet npu aHanunse
OBSERVER Z1M | noBepxHOCTM 1 NocTpoeHne 3-D n3obparkeHuin.
2 Bnok peHTreHoBCKOM AndpPaKTOMETPUM
2.1 | AUOPAKTOMET | M3yueHne yCTPONCTBA, OCHOBHbIX Y3/10B U - iccnepoBaHue a3oBbIx
P MPVHLMNOB PaboTbl PEHTTEHOBCKOrO Nepexonos;
PEHTTEHOBCKW | andpaktometpa [JPOH-6. - MpeumsnoHHoe
M OBLLEro O3HakomIneHne ¢ CyLLHOCTBI0 MeToaa onpegerneHve napameTpos
HA3HAYEHUA PEeHTreHoBCKOro ha3oBoro aHanmaa. peLLeTKN KpUCTannyeckmx
OPOH-6 [NoaroToBka Ans cbeMky npenaparta us BELLECTB;
nccnenyemoro BellecTsa. - OnpegeneHve napameTpoB
MonyyeHue peHTreHoaMdPaKLMOHHOTOCTIEKTPA OT | TOHKOM CTPYKTYpPbI (0bnactm
MOSTMKPUCTaNIMYeckoro ogHopasHoro KOrePEHTHOro paccesiHusA u
(aByxdpazHoro) obpasua. PacyeT peHTreHorpamMM. | MyMKpogedopmaumm);
lMpoBeneHne Ka4eCTBEHHOTO aHanM3a - N\3y4eHne cTpyKTypHbIX
MaeHTudukaums das no 6ase gaHHbIX N3MEHEHWIA;
MexayHapoaHown kaptoteke PDF-2 - OnpepgeneHve cocToaHnA
MexayHapogHoro LieHTpa AndpaKLMOHHbBIX BELLECTBA (KpUcTannmnyeckoe,
AanHbIx (ICDD). amopdHoe, amopdHoe ¢
KpUCTanmM4eckumm
BKITHOYEHUSIMM
2.2 |PEHTTEHOBCKM | M3yyeHre KOHCTPYKTMBHBIX 9NIEMEHTOB Mpubopa,
" TEXHUYECKNX XapaKTePUCTUK U MPUHLIMNOB paboThl
MWKPOAHAIIN3 | npubopa.
ATOP O3HaKoMEHME C CYLLHOCTHIO MEeToda PEHreHo-
chryopecLieHTHOMO aHanuaa.
MornyyeHve aNeMeHTHOro cocTaBa UccrneayemMoro
obpasua. ObpaboTka Mony4eHHbIX AaHHbIX
BO3MOXXHOCTSIMUW MPOrpaMMHOro obecriedeHmst X-
MET 7500
3 BNnoK CTPYKTYpPHOro aHanusa
3.1 |UCCINEOOBATEI | N3y4yeHne KOHCTPYKTUBHBIX 31IEMEHTOB
bCKUN npmbopa, TEXHNYECKNX XapaKTEPUCTUK 1
MUKPOCKOI NpuHUMNOB paboTkl Npmubopa.
OnA PABOTbI B | O3HakoMneHme ¢ CyLHOCTbIO MeToaa
OTPAXXEHHOM ONTUYECKON MUKPOCKOMUU U OCOBEHHOCTEN
CBETE CARL n3obpaxeHus B CBET/IOM MoJie, TEMHOM More,
ZEISS AXIO Nnonsgpu3oBaHHOM CBeTe.




OBSERVER Z1m | OcoBenHOCTV aHanu3a CTRYKTypHbIX CocTas-
NAOWMX. AHSNUTHNECKHE BOIMOXHOCTH NPO-
rpamMmHoro komnnexca Thixomet

MNonyvexne xapTol PacCNPEAeNeHnn MUKDOTBep- |
MUKPOTBEP- AOCTH Ha MukpoTeepaomepe MH-8 ¢ nocne-

AOMEP C AB- AYIOLAM BHANNIOM ¥ NOCTPOSHWEM KaPTbi pac-

TOMATUME- NPeAeNHMA MUKPOTBEPAOCTH NO NOBEPXHOCTH

CKMM NOBO- da

POTOM TYPENW | Nocrpoerne sasncumoctel u GpaSorxa nony-

MH-6 YEHMBIX A3HMbIX BOIMOXHOCTRMH NPOrPaMMHOro
obecnevennn Thixomet

MNporpamma NpakTUKKM cocTaBnexa 8 coorsercreuu ¢ Tpebosanmamu ®I'OC BO
no Hanpasnexnio nogrotosku: 15.06.01 - MawuHocTpoeHue.

AgTop
Wkoxnnkos A M., /ﬂ' -
HouenT xadenpel TM

(1.0.®., donxHocms, kaghedpa) (nodnucs)

Mporpamma paccmotpera u opgobpera Ha 3acepannn kadeaps!
W

= (nauuonooaﬂw
« 7Y » ’('1{/‘2014 r., npo*roxonm

Samyiomm‘i kacpenpon !@g;
MOO uch

npapawapmrpenauonoﬁpeuauammnweuorocom

WaUMeHOBaHUS d;axynbmoma/ uHemumyma

« A » LLCELHE 2075 £, npotoxon Ne
MNpeaceparens coseta (aexaw/ AMpexTop)
ol e
UOo.®. \ } nodnuce
Cornacosano:
HavanbHuk oTaena nNpaxkTuk 1 OY;?O“C'"
Tapas W.I', %

1.0.0. " nodnuce




IIpunoxenne A

®opMma 321aHMS 110 HAYYHO-UCCJIEI0BATEIbCKON NMPAKTUKE

MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit denepanun
®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00pa30BaHUS

«AnTalickuii rocy1lapCTBEHHbINA TexHUYecKuid yHuepcuteT uM. .M. TlonsynoBay

YTBEPXJAIO

3as. [TIHWJI CBC (ITHUIIA)
/ B. 1. SIxoBneB

(noonucs)
« »

20 1.

3AJJAHUE

0 HAVYHO-UCCJIEN0BATEIbCKOM NPAKTHKE

ACITUPaAHTY

(MOD acnupanma / acnupanmos)

(K00 u HaumeHo8aHue HanpasneHus (npoduis))

baza IMPaKTHUKH «AJITaliCKMI TOCYIapCTBEHHBIA TEXHUYECCKUA YHHUBEPCHTET

nM. N.W. TTomsyrosay, ITHWUJI CBC (IHUITA)

Cnoco0 mnpoBeneHUs IPAKTUKU _CTallMOHApHAs

CpOK IPaKTHUKH C 20 I. I10

20 T.

@opMyJMpPOBKA 3a1aHusA: (B MPOU3BOJILHON (opme)

KanenpapHblii ni1aH NpaKkKTHKH

HaumenoBanue 3aga4 (MeponpusTuii),

JlaTta BBITOJIHEHUS

IToanuce pykoBoauTess

COCTABJIAKOIINX 3aJaHUC 3a1a4u (MepOHprITI/Iﬂ) IIPAKTHUKH
1 2 3
PyxoBoauTens nmpakTuKu
noonuce 1 O @

Hayunslii pykoBouTens

noonucey

Ho @




Ipunoxenune b

@®opMa THEeBHHKA NMPOXO0KIEHHSI HAYYHO-HCCIIeI0BATEILCKON MPAKTHKHI

JHEBHUK ITPOXOKAEHUSA
HAYUYHO-UCCJEJOBATEJbCKOM MPAKTUKHA

AcnipaHT 04HOM (3a049HOM) (hOpMBI 00yUEHUS

(®UOacrmpanTa moNTHOCTHIO)

Hanpasnenune noarotoBku

(kxon1, HaMMEeHOBaHUE)

HamnpasieHHOCTE IpOrpamMmel

(HauMeHOBaHME)

Cpoxu NpoX0K/1€HUs IPAKTUKH C 110 20 I.

Mecto npoxoxaenus npaktuku: Antl TV, ITHWMJI CBC (LIHUIIA)

JlaTa Coneprkanue TpoBeAEHHON Pesynbrarel
(mepuon) paboTsl paboThl
1 2 3
AcnupaHT /

(noonucw, dama) (UOD)



Ipuio:xkenue B
dopmMa TUTYJBHOIO JINCTA OTYETA 0 HAYYHO-UCCJIe0BATEIbCKOM MPAKTHKE

MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit deneparun
DenepanbHOE roCcyIapcTBEHHOE O10KETHOE 00pa30BaTeIbHOE
YUpEXJIEHUE BBICIIET0 00pa30BaHUs
«AnTaiicKuil rocyJapCTBEHHbIN TexHuueckuil ynusepcuteT uM. .M. [lonsyHnosa»

[TpobnemHas Hay4HO-HCCIIEI0BATENbCKAS JTA00PATOPUS CAaMOPACIPOCTPAHSIOIIETOCs
BBICOKOTeMIepaTypHoro cunre3a uM. B.B. Escturneesa (LlenTp HayuHO-HCCIe10BAaTENBCKUX

npaktuk Antl'TY nmo nporpammam 1oAroTOBKM Hay4HO-TIE1arorH4eCKUX KaJpoB B
acrypaHType)

OT4€T NpUHST.

PYKOBOIII/ITGJII) IMPAKTUKH

(MHATIHATTBL, (haMUITHIS)

13 2 20_ r.

OTYET O MPOXOXKJIEHUU HAYUYHO-UCCJEAOBATEJBCKOM
INPAKTUKH

aclIipaHTa

(®UO acnupanma noanocmuio)

HanpaBnenne noaroToBku

( K00, HaumeHo8aHUE)

HanpasnenHocTs (pohuiib) IporpaMMsl
( HaumenosaHue)

Kadenpa

(HaumeHosaHue Kagpedpbl)

AcnupaHT /
(noonucsw, QU0 dama)

bapnayn 20



