«YTBEP)KIIAIO»

Ilepeyenb THIOBBIX padoT (YCJIyr), BHINOJIHAEMBbIX (0Ka3bIBAEMbIX)
IleHTpOM KO/LJIEKTHBHOI'O 110JIb30BAHHS HAY4YHbIM o0opyaoBanuem TI'Y umenn I'.P. }IepmaBuHa

Ne HaumenoBanue yciayru Kpartkoe onucanue ycjayru Croumocth
YCJIYTH,
py0./4ac

1 | /luarnocTuka MEXaHUYECKUX CBOMCTB Onpenenennie GU3NKO-MEXaHUUECKUX CBOMCTB M HCCIIe/I0BAaHHE pa3MEPHBIX o1 340 no 2310
MaTepHalioB METO/IaMU HAHO- U 3 eKToB B JTOKATHHBIX PUIUKO-MEXAHUYECKUX CBOHCTBAX MATEPHUAIIOB
MUKPOHMH/IEHTUPOBaHMUS, HaHOMAaTEpHAJIOB (BKJII0YAsi HAHOCTPYKTYPHUPOBAHHbBIE MATEPHAITBI, TOHKUE TJICHKH
CKJIEPOMETPUPOBAHUS, PACTSIKEHUS/CKATUSL | U TIOKPBITHS, aMOpGHbIE MaTepHallbl U CIUIABbI U T.JI.) B HAHO-, MUKPO- U
U UCTUPAHHUS MakpoIlIKaJle C UCIIOJIb30BaHUEM HaHO-(TpuOo)uHieHTOMeTpoB (Nanolndenter
G200 u/wm Triboindenter TI-950), MuKpouH1I€HTOMETPOB (IIIMPOKHUH TIEPEICHD
obopynoBanust), TBepaomepa no llopy TBP-AM, yHuBepcanpHOH UCHbITaTEILHON
MamuHsb! Instron 3344, cepBoruapaBianyeckoil ucnsirarenbHoi mamuasl MTS 870
Landmark, mammunsr ucneitatenbaoi MI1-250M-aBTo-1, MaliuHbl HCIBITATEIHLHOM
['OCT cepunt MUM-5.1.1-3.4 1 MatuHbl /ISl UCTIBITAHUSI PE3UHBI HA UCTUPAHUE
MT 187.
2 | /luarHocTuka MaTepuaioB METo/1aMu [IpoBeeHre MUKPOCKOMTUYECKOTO UCCIIE0OBAHUS TOBEPXHOCTH Pa3IMUHbIX ot 485 no 5080
pacTpoBOM 3NIEKTPOHHOM, CKAaHUPYIOIIEH MaTEpUAJIOB (C BO3MOKHOCTBIO IIPEABAPUTEIBLHOM TPOOOTIOATOTOBKH) €
30HJIOBOY U ONTHYECKOW MUKPOCKOIIHH U HCIIOJIb30BAHUEM pacTpOBOH 351eKTpoHHOM MuKpockonuu (Neon 40 u/unu Merlin ¢
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npoduiiomeTpun

BO3MOKHOCTBIO JIEMEHTHOIO KapTHPOBAHMS), CKAHUPYIOIIEH 30H10BON
mukpockonuu (di Innova w/umu Solver P47-PRO), npopunomerprn
(mpopunomerp Wyko NT9080), cBeToBOH 1 (hi1yOpeCeHTHOH MUKPOCKOITMH
(buonam M1 u/unn Mukmen-2).

3 | AHanw3 3JeMEHTHOro cocTaBa MatepuanoB | [IpoBejieHHe KaueCTBEHHBIX U KOJMYECTBEHHBIX UCCIIE/IOBAHNH JIEMEHTHOIO 1200
cocTana (0T '"Na no *U) pa3JIMYHBIX MATEPHAIOB (TBEPABIX U CHITYYHX), & TAKKE
KHJIKUX cpell (PUiIbTpoB).

"4 | AHanm3 OpraHuyYecKuX BEIECTB B [TpoBeieHHE KaYEeCTBEHHBIX U KOJIMYECTBEHHBIX UCCIIE/IOBAHUN COJICPIKAHUS 1200
XMMHYECKHUX M MUAIIEBBIX TPOIYKTaX OpraHMYeCcKUX BEIIECTB B XUMMHUYECKUX M MHUIIEBBIX IPOYKTaX, JICKAPCTBCHHBIX
XPOMaTO-MacC-CIeKTPOMETPHYECKHM npenaparax, aHalli3 MUTHEBOM U CTOYHBIX BOJI, IIOYBAX M T.J. MeTo1 moIXo 1T
METOJI0M IS ONpe/IeJICHHs] TIECTHIIM/IOB, TepOUIMIOB, (QYHTHUIIMIOB B ILI000BOIIHON

NPOYKIIHH, OMPE/ICICH s CHIPHEBBIX KOMIIOHEHTOB M ITOOOYHBIX MPOITYKTOB B
rOTOBOM XMMHYECKOU MPOIYKIIMH, OTIPE/IETICHUE BPEIHBIX OPraHHYECKUX BEIIECTB
B IIUTHEBOM BOJIE, HAITUTKAX, OMpPE/IeJIeHHE HAIMYUs arpPOXMMHUKATOB B IMOYBAX.
S | AHaTM3 UCTUHHOW NIJIOTHOCTH TBEP/BIX JlnarHocTuKa MaTepualioB: ONpeJie/IeHHe HCTHHHOM MIIOTHOCTH (€ ot 660 1o 800
06pa3sioB ¥ MOPOIIKOB, @ TAKXKe IUIOMAAN | HCIOJNb30BaHHEM ra3oBoro nukHomerpa Ultrapye 1200e), oneHka miomaim
MOBEPXHOCTH NOPHUCTHIX MAaTEPHAIIOB U IIOBEPXHOCTH U CPETHUX Pa3MEPOB NOP (C UCIIOIb30BAHWEM aHATH3aTOpa IIIOIA/HU
CPETHHX pPa3MepPOB OTKPBITBIX I1OP IIOBEPXHOCTH U pazmepoB nop Autosorb 1Q-C)
6 | Jlmarnoctuka ko3 duilieHTa TPEHUS U [IpoBejieHHE UCCIIEIOBAHUH OCHOBHBIX TPHOOIOTHYECKHUX XapaKTEPHUCTHK 1500
U3HOCOCTOUKOCTH MaTepruaioB U TOHKHX (KO3(1)(1)HLIHCHT TpEHUsl, CKOPOCTb U HHTEHCUBHOCTb HU3HalIMBaHWA, KO3(1)(1)I/ILIHCHT
IUIEHOK OTHOCHUTEJBLHON U3HOCOCTOHKOCTH U Mp.) MAaTEPHUAIOB U TOHKHX TUIEHOK B peKMMax
BO3BPATHO-TIOCTYNATEJIbHOIO M BpallaTCJIbHOI'O JABHXXEHUA TUIOCKOIO 06pa3ua
OTHOCHUTEJIbHO HEIOJABUXKXHOI'O KOHTPTEJ1A.
7 | BecKOHTAKTHBIH TPEXMEPHBIH aHau3 noJjieil | BeckOHTaKTHas ONTHYECKas CUCTEMA M3MEPEHHS IEpeMEIICHUH U aHau3a 2000

nepeMelieHui 1 nosieit gedopmanuii
MOBEPXHOCTH HUCCIIEYEeMOT0 00BbeKTa

Ne(OPMUPOBAHHOTO COCTOSIHHSI METOZIOM KOPPEJISIUM HU(POBBIX H300paKCHUH
(Digital Image Correlation — DIC) mo3BosisieT IpoBOJMTE aHaIU3 JAepopManiu u
u3Mepenus nepemeitenuii B 3D pexxume Ha 0Opasiax npu nNpoBeJICHUH HCIIBITAHUH
Ha YHUBEPCATBHBIX Pa3pBIBHBIX MAIIMHAX. AHAJIM3 IOJIyYEHHbBIX JAHHBIX
obecreuynBaeT:




- Berunciienue 3HaueHUH nepemMelneHuii o Beei moBepxXHocTu odpas3ua;
- Beruncnenue 3nauenuit nedopmanuii o Bcei moBepxHocTu o0pasua;
- BusyasibHoe otoOpaxkeHue pe3yIbTaTOB B BUJIE MIOJIEH paclpe/leieHUs]
COOTBETCTBYIOLIUX BEJIMYHH.

8 | HNccnenoBanue KHHETUYECKHUX HccenenoBanue yIeIbHOTO BBIXOIHOTO MOTOKA, K03 duIlneHTa 3aaepKanust npu 1200
K03 (HULIMEHTOB IPH NTPOBEICHUN IPOBEICHUH [IPOLIECCOB MUKPO-, YIbTPAQUILTPALIMHU IPH BAPbUPOBAHUN
MPOIIECCOB MUKPO-, YIbTpaQHIbTpalluu pabourMM napameTpamu mpoiecca.
. 9 | Hayyno-npukiaasbie UcciieJoBaHus ¢ KonnuecTBeHHBIH aHATH3 XUMUYECKUX 3JIEMEHTOB B XKHJIKHX TPoOax U Apyrux 5000
IIPUMEHEHHEM CIIEKTPOMETpa aTOMHO- 00BeKTax 1ocje UX MUHepanu3alu
abcopbunonnoro MI'A-1000
10 | IInomannas a’popoTocheMKa Beinonnenue a3podorocheMOouHbIX paboT ¢ pa3HbIMH M0JIE3HBIMU Harpy3Kamu M JIOTOBOpHasi
HOJIyYE€HHUE U3 HUX OPTOPOTOIIAHOB, IMPPOBBIX MOJIEIeH MECTHOCTH H
MOBEPXHOCTH
11 | JImneitnas aspodoTocreMKa BoinonHenue a3pooTocheMOUHbIX pabOT ¢ pa3HbIMH [10JIE3HBIMU Harpy3Kamu U JIOTOBOpHasi
MOJIyYeHHE U3 HUX OPTOPOTOMIAHOB, IIM(PPOBBIX MOJIENIEH MECTHOCTH U
MIOBEPXHOCTH
12 | AHaIM3 KOCMUYECKHX CHUMKOB KauecTBeHHbBIH U KOTMYECTBEHHBIN aHAINU3 U 00pabOTKa CHUMKOB CIIyTHUKOBOTO JIOTOBOpHAasi
MOHHUTOPHUHTA 3eMITH
13 | Pa3paboTka u U3roToBiIcHHE LIKTI ocymecTBisieT pa3paOOTKy, H3TOTOBJIEHUE U BBEICHUE B DKCIUTyaTallHIO JIOTOBOpHast
71a00paTOPHOTO U MPOMBIILIEHHOTO Pa3IMYHOTO JIAOOPATOPHOTO U MPOMBIIIIEHHOIO 000py/10BaHusl, B TOM YHCIIE,
3JIEKTPOHHOTO 000pYy/I0BaHUS MOIIIHBIE UMITYJIbCHBIE T€HEPATOPHI, CPEACTBA aBTOMATH3AIIUH U KOHTPOJIS U IIp.
14 | IIpoBeenue KypcoB Ha 6a3e LIKII mpoBoasiTcst KypChl EpenoaroTOBKU\MOBBIMEHUs KBATA(DUKAIIUU 1O JIOTOBOpHAsi

NIEPEnoIrOTOBKU/TIOBBIIICHHUS
KBTU(UKAIIUU CIICIUATHUCTOB Ha
BBICOKOTEXHOJIOTHUHOM
HCCIIEI0BATEIHCKOM 000py/I0BaHUH

CJIEJIYIOIIIMM OCHOBHBIM IIpOrpamMmam:

- BBenenue B HAHOTEXHOJIOTHIO.

- OU3UKO-XUMUSI HAHOCTPYKTYP.

- Mertoap! HcciieOBaHUS, XapaKTepU3allui U aTTeCTallii HAHOOOBEKTOB U
HAHOCTPYKTYP.

- OyHKIMOHAJIbHBIE U KOHCTPYKIIMOHHBIE HAHOCTPYKTYPHBIE MaTepHalibl U
HAHOKOMIIO3UTBHI.

- ColMalIbHO-3KOHOMHYECKHUE TOCIIEICTBUSI HAHOPEBOIIOIMH.
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- KonBepreHiust HaHO-OHO-TEXHOJIOT UM, HHYOPMAIIMOHHBIX TEXHOJIOTHH U
KOIHUTHBHBIX HayK.
- HaHOTEeXHOJIOTHH U 3]I0POBbE YEIOBEKA.

- [lepBas 1oBpaueOHasi MEUIIUHCKAST TOMOIIb IS JIUIL 0€3 MEJIUITMHCKOTO
oOpa3zoBaHusl.

-«CTanapTU3UPOBAHHbIN NAIIUEHT.

- OcHOBBI TPO(HeCCHOHATHHOM JIeATEIBHOCTH Bpaya oOLIeN IIPAKTUKH.

15

KoHcynpTalimoHHble YCIyTH

[Touck ucce0BaTeIbCKOro U AMArHOCTHYECKOT0 000py 10BaHusl, JOCTYITHOTO JIIs
npoBeJieHust TpeOyeMbIX paboT. AHAJIM3 COBPEMEHHOIO COCTOSIHUS HCCIIEI0OBAaHHN
U pa3paboToK B 00J1aCTH TEXHUYECKUX U €CTECTBEHHBIX HayK. ODOCHOBaHHE
HarboJIee epPCIeKTUBHBIX HANlpaBJIEHUH AesTebHOCTH. PaspaboTka
pPEKOMEHIAIH 1O ONTHMHU3AIMH TPOBEIeHUs paboT (TOIyYEHUs YCIIYT), HCXOIs
13 reorpaduyeckoro 1 1IeHOBOr0 KpUTEPHEB.
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