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OBLIAS XAPAKTEPUCTHUKA ITPAKTHK

1.1. AHHOTALMS NPAKTUHK

[IpakTuka W Hay4HO-HCCAENOBATENbCKas paboTa — COCTaBHAsl 4acTh y4eOHOro Mpolecca, MpoBo-
JIUTCS B LENSIX OCBOEHHSI CTYAEHTaMH MPO(ECCHOHATBHBIX KOMITETEHLMI B COOTBETCTBUH C TPEOOBAHUAMMU
OI'OC BO. YuebHblil miaH mpeaycMaTpuBaeT MPOBENEHNUE MPOU3BOACTBEHHON U MPEAIMIUIOMHOM Mpak-
THUKH, a TaK K€ HAyIHO-MCCIeI0BATeNbCKOM paboThl Maructpa. OCHOBHAS 3a/1ava MPAKTUKK — MPOBEPKA U
3aKpervieHre 3HAHUM, MOJyYeHHbBIX B MpoLecce 00ydeHus, MpUoOpeTeHre NPaKTUYECKUX 3HAHUI U HaBbI-
KOB pabOTHI B MPO(ECCHOHAIBHOMN AEATENbHOCTH.

Crynentsl Oyarofapsi NPakTUKE MOTyYar0T BO3MOXKHOCTS!

® [OJlyYEHHUs] HABBIKOB CAaMOCTOSTEIbHON HAyYHO-HUCCIENOBATENbCKON padoTel, MpakTu-
Y4ECKOTO y4acTusl B HAYYHO-MCCIIENOBATENBCKOI paboTe KOMIEKTUBOB MCCIIEN0BATENEH,

e mpuoOpeTeHre HaBbIKOB paboThl HA MPEANPUATHH,

e O3HAKOMJIEHHS] CO CTPYKTYpOW W BHIAAMU AEATENBHOCTH MNPEANPUATHNH U HAyIHBIX
YUPEKIAECHUI.

[To OKOHYAHWMHU TIEPBOM HENENU NPAKTUKU BCE CTYAEHTHI NOJDKHBI OBITh OMpPEAEIEHBI MO pado-
Y¥M MECTaM M O3HAKOMJIEHBI C PYKOBOAMTENIEM MpPaKTHKH OT npeamnpustusi. He npuctynusmme x
MPAKTUKE CTYAEHTHI OT JAJbHEHIIEr0o MPOX0XKACHHs MPAKTUKNA OTCTPaHSIFOTCS.

[TpakTHKa OCYLIECTBIISIETCSI B COOTBETCTBUM C pabouuM yueOHBIM MIAHOM MAarucTepckux odpa-
30BATENIbHBIX MPOrPAMM B COOTBETCTBHU C BHIOPAHHBIM HAMPABICHUEM M MHAWBUAYAJIbHBIM TJIAHOM
MOATOTOBKKA MaruCTPaHTA.

3a BpeMsi PAKTHKH CTYAEHT JOJDKEH B OKOHYATEIBHOM BUE CHOPMYNUPOBATH TEMY BbIMYCK-
HOM KBaNM(PUKALMOHHOM pabOThI K 000CHOBATH LIENECO0OPA3HOCTD €€ pa3paboTKu.

[IpumepHOEe coneprkaHue paboThl, BBIMONIHAEMON B EPUOM MPAKTUKU:

- IOCTAHOBKA 3a/1a4K UCCIIENOBAHUS,

- U3yYEHHE AESITEIBHOCTH OpraHu3aluy (CTPyKTYpHOTO MOJpa3AeneHus),

- M3y4YeHHE JIUTEPATyPHBIX, APXUBHBIX U APYTUX UCTOUYHUKOB M0 TEME BhITYCKHON KBanIupuKa-
LIMOHHOI pabOThI;

- ¢OOp, CMCTEeMATH3ALMS U PeaBapuTeabHas 00paboTKa NCXOAHBIX JaHHBIX;

- YTOYHEHHE 3a0a49M U COAEPIKAHMS BHITYCKHOM KBaNIU(pUKALUOHHON paboThl B COOTBETCTBUH C
NPaKTHIECKUMHU MOTPEOHOCTMU OPraHU3aL|H.

Vueonass npaxmuxa B KOHLE EPBOrO Kypca HAMpaBieHa Ha U3ydeHue 0OOpylOBaHUsA U TEXHOJO-
TUiT 10 TeMe MPEACTOSLLIEN AUCCEePTALIUH.

OCHOBHOI 3a1a4€elt IPOU3B00CMEEHHOI NPAKMUKY SBISIETCS. IPOBEAEHUE SKCIEPUMEHTAIBHBIX HC-
cienoBanuil 1 pacueros o Tematuke BKP, a Taioke mouck nurepaTypHbIX JaHHBIX 110 TemaTuke BKP

OCHOBHOI 3afa4eil MPedOUnIOMHOT NPAKMUKY SBISIETCS. TIPOBEACHHUE, CHCTEMATU3aLus SKCIepu-
MEHTaJIbHBIX UCCIEN0BaHMit U pacdeToB o Tematuke BKP, a Taioke nmouck u cucreMaTusalys TuTeparyp-
HBIX JaHHBIX 110 TemaTuke BKP.

[MpepaumIoMHast MPaKTUKA CTYAEHTOB UMEET LEbI0 3aKPEIICHUE 3HAHUM, MOJIyYeHHBIX CTY-
JIEHTAMM TIPU OCBOEHUH MPOPECCHOHANBHO-OPUEHTUPOBAHHBIX JTUCLMITIMH.

Hayuno-uccnedosamenvcras pabdboma NPennonaraeT CUCTEMAaTUYECKOE BBINOJHEHUE Pa3/eNioB Ma-
THCTEPCKOI MCCEPTALMK: TOCTAHOBKY LieJIel U 3aad paboThl, TUTEPaTypHbIH 0630p MO TeME MCCIENoBa-
HUs, U3TOTOBJIGHUE MM HACTPOMKY J1abopaTopHOi (MPOMBILIICHHOM) YCTAHOBKH, MPOBEACHUE SKCIEPH-
MEHTaNbHbIX MCIBITAHUMH, 0O6paGOTKy MONYIEHHBIX PE3yIbTaTOB UCCIEN0BAHNH, pa3pabOTKy TEXHOIOTHYeE-
CKOro npoLecca Win 060pyaoBansi, GOPMyYIUPOBKY MOTYYEHHbIX BHIBOIOB M0 paboTe.

1.2.CTpyKkTypa NpPaKkTHK, MX CPOKH U NPOACKHTENbHOCTD

Ne n/n Bua npakriku Homep yueGHoOro cemectpa O0beM NpaKTHKH
B HeJeJIsIX B 3.€.
1. YueOHast mpakTHKa 2 4 6

IIpakTrka 1o moJjy4eHmro
MEePBUYHBIX MPO(PECCHOHAIb-
HBIX YMEHUI ¥ HABBIKOB




Hast IPAaKTHKa

[IpenaumuomHas npakTHKA.

dopma npoBeAEHUsT: JUCKPETHO.

2. [IpousBoaCTBEHHAS NPAKTUKA 4 3 4
[TpakTuka M0 NOJIy4EHUI0
npodecCHOHANTbHBIX YMEHHIA
1 ombITa IPodeccuoHanbHOMN
eSITENbHOCTU
3, [lpenauniaomHuas OpaKTUKa 4 11 17
4. HayuHo-uccienoBaTenbCcKast 1-3 Ly 25
pabota
Hroro 35 52
1.3. Tunbl 4 cnoco0bl NPOBEACHUsI NPAKTHK
° Bupa npakTuxku n B -
A A Hpe Tun u popma npoBeeHHsI MPAKTHKH Crioco6 nposexenus mpax
n/n THKH, 0a3a NPaKTHKH
1. yeOHas mpax-
I Yenas ngs [IpakTuKa 1Mo MOJYYEHUIO NTEPBUYHBIX CrauponapHas, BhlesJHast (B cOOT-
THKa o BerctBum ¢ PI'OC).
npodeccuoHaNbHBIX YMEHHUI W HABBIKOB.
Baza TIPAKTHK OCYIIIECTBIISCTCS Opra-
dopma MPOBEAECHUS: TUCKPETHO. HU3AISIMU
[TAO «Kopropargst BCMITO-
ABHUCMAY,
Mucturyr ManmsoBeeHyst Pocerit-
CKasl aKkaJIEMUS HayK YPEUII:CKOG oTne-
JICHUE,
Wucturyr ¢usuxu metamioB YpO PAH;
OAOQ «YpaIbCKuil HHCTUTYT META/UIOB)
W JIPYTHE.
[pakTuKa MOXET IPOBOJUTHLCS B
CTPYKTYPHBIX ITOApa3eICHUAX YHHU-
BepcuTera.
2. ITpousBOACTBEH-
p OAC TexHonorunyeckas MpakTUKa I10 MOJIy4e- CraronapHasl, Bhles/Hast (B COOT-
Hasl MpakTHhKa o BercTBun ¢ PI'OC).
HUIO MPO(EeCCHOHANBHBIX YMEHHM U OIbITA
npodeccruoHanbHOMN NEATENBHOCTH. Basa IpaKTHK OCYIIECTBIISETCS Opra-
HU3ALSIMU:
dopma npoBeNEHUs: JUCKPETHO. ITAO «Koprioparpst BCMITO-
ABHUCMAY;,
Wucturyr Manmeoeenust Poceuid-
CKasT akaJIeMUs HayK Y paltbCcKoe OT/ie-
JICHHE,
WHacturyr ¢usuku MerawioB YpO PAH,
OAO «YpabCKuit HHCTUTYT METALIOB)
U JIpyTHe.
[IpakTuKa MOKET MPOBOJUTHCS B
CTPYKTYPHBIX IOJIpa3eNIeHUSIX YHU-
Bepcurera.
3. [IpousBoaCTBEH-

CrarpoHapHasi, BbIe3IHasI (B COOT-
BerctBum ¢ OI'OC).

basa mpakTHK OCYIeCTBIIsIETCs Opra-
HU3ALHSIMU:

ITAO «Koproparust BCMIIO-
ABHUCMAY,

HWucruryt ManmHoBesieHust Pocenid-
CKasT akaJIeMust HayK Y paibekoe OTjie-
JICHUE;

Hucrutyt ¢usuku Meraimio YpO PAH,
OAO «YparbeKuii MHCTATYT METALIOB)

U JIpyTHe.

[pakTuKa MOET IPOBOJUTELCS B
CTPYKTYPHBIX HOJ[pa3leICHUIX YHU-




BEpcUTETa.

Hayuno-

HucciaenoBaTe/ib-

ckast padoTa

CraumoHapHas, B T.4. Ha 6a30BOM

BeimonHeHue pazienoB MarkCTEpCKOM Iuc-
Ka(enpe

CepTaLuK; MOCTAHOBKA Liesieil 1 3a1a4 pado-
ThI, IATEPATYPHBIA 0030p MO TEME UCCIENO-
BAHUsI, M3TOTOBJIEHUE WJIM HACTPOKa J1abo-
patopHoii  (MPOMBILJIEHHOW) — YCTAHOBKH,
MPOBENCHUE HKCIEPUMEHTAIBHBIX HCIbITA-
HUIA, 00paOOTKa MONYYEHHBIX PE3YNBLTATOB
MCClenoBaHmil, pa3paboTKa TEXHONOrHYe-
CKOTo Tpolecca wiu obopymoBanusi, (op-
MYJIMPOBKA MOJYyYeHHBIX BBIBOMOB MO Pabo-
Te

dopma npoBeaeHHSsI: PACCPETOTOUEHO.

1.4.1poueaypa opranMzanum NPaAKTHK

[TopsAnok MIaHUPOBAHMS, OPraHWU3ALUK U MPOBENCHNs MPAKTHK, CTPYKTypa U GopmMa TOKyMeH-

TOB MO OPraHU3aLlK MPAKTHK U UX aTTecTaluu cOpMyaHpOBaHbl B yTBEPKAECHHOM B YpDY mnpuka-
30M pektopa oT 27.09.2012 r. Ne698/03, B «llonokeHun 0 NOPsAKE OPraHU3aLMK W IPOBEICHMUS MPaK-
iy (CMK-IIB-7.5.3-01-11-2012).

1.5. lnanupyembie pe3yJbTaThl NPOXO0XKIEHHS MPAKTHK
1.5.1. Pe3ynbTaToM MPOXOKACHHS MPAKTUKH ABJISIETC (POPMUPOBAHUE Y CTYAEHTOB CIEAYOIIMX
pe3yasTaToB 00yuerust Ol 1 cocTaBAOIMX MX KOMIETEHLIMIA:

Ne Bun u Tun Koawl PO u cocTaBasiioiux UX KOMIIEeTeH LA
n/m | ppakTHKH
I | Yuebnai | pg3; pQ4; PO 5; PO G
MpaKTUuKa: OK-Z, OK-7,
OIIK-1,

[Tpakruka mo [IK-1, ITK-2, TIK-3, [1K-4, [1K-5, I1K-6, I1K-7, TIK-8, IIK-9, IIK-10, IIK-11,
NONYHCHHIO | TTK-12, TIK-13, ITK-14, TIK-15, [TK-16, [TIK-17, TIK-18, ITK-19, IIK-20, ITK-
NepBUYHBIX | 9]
npogeccuo-

HaJIbHBIX
YMEHUN U
HaBBIKOB
2 | lpousson- | pq 3; pO 4; PO 5; PO 6;
PIECHEAR OK-1, OK-3, OK-7,
pakTuka | OIIK-3, OIK-4, OIIK-5, OIIK-9,
IK-1, TIK-2, TIK-3, [TK-4, ITK-5, TTK-6, ITK-7, I1K-8, TIK-9, I1K-10, TIK-11,

Texunonoru- | [yg.12, [IK-13, IIK-14, TIK-15, TIK-16, ITK-17, TK-18, ITK-19, ITK-20, TIK-

YgecKas rmpak- 21
THKa 110 MO-

JYYEHUIO
npodeccuo-
HaJIbHBIX
yMEHUI 1
OMBITA MPO-
(dheccuoHab-
HOM nesi-




TCJIbHOCTH.

3 [pousson- | PO 1; PO 2; PO 4; PO 6;

CTBEHHAs! OK-1, OK-3, OK-4, OK-6, OK-7,

npaktuka | OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-9,

[TK-1, TIK-2, TIK-3, T1IK-4, T1K-5, I1K-7, I1K-9, I1IK-18, IIK-19, T1K-20, I1K-

[Ipennu- 21
TJIOMHAsI
npakTUKa
4 HUP PO 1; PO 2; PO 4

OK-1, OK-3, OK-6,
OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-6, OIIK-7, OIIK-38,
[IK-1, IIK-5, I1K-6, ITK-7, [IK-10, I1K-18

1.5.2. B pe3ynbTare MpoXOoXAEHUs] MPAKTUKU CTYAEHT JOJDKEH OCBOMThH U JEMOHCTPHPOBATH MPO-
(eccuoHabHbIE MPAKTUYECKUE YMEHHS U HABBIKH, ONIBIT JIEATEIBHOCTH, 8 UMEHHO

PesyabTaThl 00yueHust
Neni/m | Bug v THII NpaKTHKH y y

1 Yuebnas npakTuka: | Ymemo:
e MPHUMEHSTH NOJYYEHHbIC 3HAHU Il MHTEPIPETaLy HaOmo-
[IpakTHka MO MOJy- IaeMBIX HKCIIEPUMEHTATIBHO SIBJICHUIA;
ICHUIO MEPBUTHBIX ® B MMChbMEHHOM M YCTHOM peur MPaBUIIbHO (JIOTUYHO) 0hopM-
MpoeCCHOHATBHBIX JISITh PE3yNbTaThl MBIILJIEHHUS] U UCCIAEA0BATENLCKON AEATENb-
YMEHHWU U HABBIKOB HOCTH,

®  UCMOJB30BATh 3HAHUS O PA3IMYHBIX MaTepUaiax sl PeIleHuUs
UCCIIENOBATENbCKUX 9KCIIEPUMEHTAIBHBIX 3a7a4, He0OX0au-
MBIX JUTSI PA3BUTHUST HAYYHO-TPAKTUYECKUX HABLIKOB M TBOpYE-
CKOTO MBIIIJIEHUS COELUAIACTA
e  [0JIb30BATHCS CIIPABOYHBIMH JAHHBIMU IJIs1 ONPEAETECHUs Xa-
pakTepa (pasoBBIX U CTPYKTYPHBIX MPEBPALIECHUI, IPOTEKar0-
[HUX [TPH Pa3IMYHBIX BHAAX 00pabOTKH U3ENHUS;
e (hopMyaupOBaATh LEIH U 3a0a4H UCCIEAOBAHUI, BLIOUPATh Me-
TOJBI UCCIIEAOBAHMIA,
e MPOBOIUTH MOUCK COBPEMEHHBIX METOAUK U3MEPEHUS B MEPU-
OIMYECKOM ¥ MOHOTrpadHIeCcKOi TuTepaType;
® B UMCHbMEHHOMW M YCTHOM peduu MPaBHIBHO (JIOTUYHO) 0hopM-
JSITh PE3YJBTATHI MBILUJIEHHUS] U UCCIIEA0BATENbCKOM AEATENb-
HOCTH.
Jemoncmpuposame HAGbIKU U ONBIM OCSAMENbHOCHIL:
® B COBEPIICHCTBOBAHWU TPAJULIUOHHBIX M Pa3pabOTKU HOBBIX
METAJUTUIECKUX MaTEepPHaJIOB;
e B paboTe CO CNEUUAIBHON JIUTEPATYypO, CIPABOYHUKAMHU |
0azaMy TaHHBIX,
B BBIOOpE Marepuana sl KOHKPETHBIX U3AEIU MeTajulypru-
4eCKOU U MAIIMHOCTPOUTEIbHON UHIYCTPUH.
e B PUMEHEHUH MEPENOBbIX METOMOB UCCIEAOBaHUs MPOLECCOB
¥ MaTepUaoB
e BJaJACHHsI COBPEMEHHBIMM METOJAMH aHAJIM3a W ONpENEIICHuUs
br3HIECKUX, XUMUIECKHX U MEXaHUYECKUX CBOWCTB MEPCIeK-
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THUBHBIX MaTEPHUAJIOB;
e B paboTe C TEXHOJIOTMYECKOW NOKYMEHTALMEW, TEXHUYECKOH
JIATEPATYPOM, HAYYHO-TEXHUUIECKUMH OTYETAMM, CIPABOYHHU-
KaMH U APyrUMHU HHPOPMALMOHHBIMH NCTOUYHUKAMUY,
® MaTeMaTHYECKHM ammapaToM IUIAHUPOBAHUs SKCIEPUMEHTa U
00paboTKH €ro pe3ynbTaToB,
B pesynbraTe OCBOEHUsI AUCLMIUIMHBL (POPMUPYIOTCS Cleny-
FOLIHE PEe3YNIbTATEl O0yUEHUs:
PO 3 CrnocoGHOCTh OCYLIECTBIISTh TEXHONIOTHYECKHE MPOLIECCHI
MIPOU3BOJICTBA C YYETOM SKOJNIOTHIECKUX U SKOHOMUYECKHX (DAKTOPOB
PO 4 CriocobHOCTh MPOEKTHPOBATh MHHOBALMOHHBIE TEXHOJIOT U~
YeCKHe MPOLECChl TEPMHUYECKOM, TEPMOMEXaHUUYECKOH U  XUMHKO-
TEPMUYECKON OOpabOTKM MaTepHanoB I NOCTHDKEHHsl TpeOyemoro
KOMIUIEKCA CBOMCTB
PO 5 CriocoGHOCTh yrpaBisATh NEPBUYHBIM KOJUIEKTUBOM paboT-
HHUKOB JUTSl JOCTHIKEHHUS! TTOCTaBJECHHBIX 33134
PO 6 CrniocobHocTh paspabarbiBaTh U HCMOB30BATh METOAUYE-
CKYI0, HAyYHO-TEXHUYIECKYIO M TEXHOJIOTUYECKYH0 NOKYMEHTALHIO

IIpousBoncTBeHHast
npaKkTUKa

Texnonoruueckast
NpaKTUKa [0 MOJTy-
YeHUIo npogdeccuo-
HaJIbHbIX YMEHUM U
ombITa podeccuo-
HaJIbHOM JesATENb-
HOCTH.

Vmemn:

e [PHUMEHSTH MMOJYUYECHHbIE SHAHUS [Tl MHTEPIPETaluK Hab0-
JaeMbIX SKCTIEPUMEHTAIbHO SIBJICHMUIA;

e B [MCHMEHHON U YCTHOM pevr MPaBUIIbHO (JIOTUYHO) 0hopM-
JIATH PE3yAbTAThI MBILIJICHUS] U UCCIEOBATENbCKON AesTeb-
HOCTH;

e  HCIOJIb30BATh 3HAHUS O PA3IMUHBIX MaTepHaIax A PeLeHHs]
MCCIIENOBATENBCKUX SKCIIEPUMEHTAIBHBIX 3a7a4, He0OX0Au-
MBIX JUIsSl PA3BUTHS HAYYHO-IPAKTUYECKUX HABBIKOB U TBOpUE-
CKOTO MBIIIJIEHUs CIIELHATIICTa

e OJH30BATHCS CIPABOYHBIMU JAHHBIMHM ISl OTIPEACTECHUS Xa-
pakTepa (pasoBbIX U CTPYKTYPHBIX MPEBPAILEHHMN, MPOTEKAK0-
AX TIPYA Pa3IHMYHBIX BUAAX 00pabOTKH U3AENus;

e (hopMyIMPOBATH LEH U 3aJja4ll UCCIEAOBaHMIA, BRIOUPATh Me-
TOJIbI UCCIIEAOBAHMT,

e MPOBOAUTH MOMCK COBPEMEHHBIX METOJIUK U3MEPEHUS B MEPHU-
OJINYECKON U MOHOTPapUIECKOM JIUTEPATYpE;

®  AHAJIM3UPOBATH PE3YJBTATHI, OJYYEHHBIE C UCIONB30BAHUEM
OCHOBHBIX METOJUK, IPUMEHIEMBIX B COBPEMEHHOM METAJLIO-
BEICHUU

e HAIJISIAHO MPEACTABUTH PE3YIbTAThI UCCIENOBAHMI,

e yCTaHABIMBATh B3aUMOCBSI3b PE3YAbTATOB, NOJYYEHHbIX C UC-
MOJH30BAHHEM PA3JIMIHBIX METOMOB.

e (hopmyaHpOBATH LENb U CTABUTH 3aJa4H, CBA3aHHbIE C PEAJIH-
3anueil npodecCHOHANbHBIX (PYHKIHHI, YMETh UCHOIb30BATh
IUTST UIX PEeLeHHsT METO/bI U3YYEHHBIX HAYK;

e B IMCbMEHHOMW M YCTHOM pedr MPaBHIIBHO (JIOTHYHO) 0pOpM-
JIATH PE3YJBTAThI MBILIJIEHUS] U UCCEN0BATENbCKON AEATENb-
HOCTH.

Jemoncmpuposans HABbIKU U ONBIN OCAMENbHOCI.

e B COBEpLIEHCTBOBAHUU TPAAWLIMOHHBIX U Pa3pabOTKHU HOBBIX

METAJTHYECKHX MAaTepHAIOB CO CIELUAIbHbIMKU CBOWCTBAMM,




e B (GOPMUPOBAHUYU U APTYMEHTALUN COOCTBEHHBIX CYXICHUM.
e B paboTe CO ChELUaNbHOW JIUTEPATYPOH, CIPABOYHHKAMH M
Oa3zamMu TaHHBIX,
e B BhIOOpE MaTepHaia ISl KOHKPETHBIX M3AEIUA METaJIypri-
YECKOM U MAILUHOCTPOUTENBHOM UHAYCTPHUH.
® B IPUMEHEHUH NEPEAOBBIX METOMOB UCCIECAOBAHUS MPOLIECCOB
1 MaTepHasoB
® BJIAJCHUS COBPEMEHHBIMU METOJAMHU AHAJIU3A U OINpEAeNeHUs
buznyecKux, XUMUYECKUX U MEXaHUYECKUX CBOMCTB MepCrek-
THUBHBIX MaTEPHAJIOB;
e B paboTe C TEXHOJOTUYECKON AOKYMEHTALMEH, TeXHUIECKOU
JATEPATYPOH, HAYYHO-TEXHUUYECKUMHU OTYETAMM, CIIPABOYHU-
KaMy U APYTUMU UHPOPMALUMOHHBIMU UCTOYHUKAMU,
® OCHOBHBIX METOJIUK BBIOOpa METAMIOPUINUECKOrO HKCTepH-
MEHTa JUIsl PEeLIeHUs] OTIPEAETICHHOMN 3aAauH.
® MaTeMaTHYECKUM armnapaToM IUIAHUPOBAHHS SKCHEPUMEHTA U
00paboTKH €ro pe3yabTaToB;
e B pa3paboTke pPeXUMOB OOpaOOTKM MaTepuajoB ¢ obecmeue-
HUEM 3aIaHHOM CTPYKTYPbI U CBOWCTB.
B pesynbrate OCBOEHHs AMCLUIUTHHBI (POPMHUPYIOTCS ClEAy-
IOLIHE PEe3YbTaThl O0yYEHU:
PO 3 CrocoGHOCTb OCYLIECTBIATh TEXHOJIOTHUYECKUE MPOLIECCHI
MPOU3BOJICTBA C YUETOM KOJOTUUECKUX U SKOHOMUYECKUX (PAKTOPOB
PO 4 CniocoOHOCTh MPOEKTHPOBATh UHHOBALMOHHBIE TEXHOJIOTH-
YeCKHE TMPOLECChl TEPMHUUYECKOH, TEPMOMEXAHUYECKOH W XHUMHKO-
TEPMHUUECKO 00pabOTKM MaTepHanoB Uil JOCTIKEHHsI TpeOyemMoro
KOMIUIEKCA CBOMCTB
PO 5 CriocoOHOCTh yrpaBsATh MEPBUYHBIM KOIIEKTHBOM paboT-
HUKOB UTs1 OCTHXKEHUST [TOCTaBJIEHHBIX 3314
PO 6 CnocoGHocTh pa3pabaThiBaTh W UCHONB30BaTh METONUYE-
CKYFO, HAYYHO-TEXHUYECKYIO U TEXHOJIOTHYECKYIO TOKYMEHTALIUEO

[IpousBoacTBEHHAS
npaKkTUKa

[IpenauminomHas
MpaKkTUKa

Ymemy:

® [PUMEHSTH MOJyYeHHbIC 3HAHUS AJIST MHTEPIIpETalnu HaOJko-
IAE€MbIX 9KCIIEPUMEHTATIBHO SIBJICHUIL;

e B MUCbMEHHOW M YCTHON pe4YH MPaBMIBHO (JIOTHYHO) OPopM-
JSITh PE3yJbTaThl MBILUICHHUSI ¥ UCCIENOBATENbCKON NEATENb-
HOCTH;

®  KCIOJIb30BATh 3HAHMS O PA3IHMUYHBIX MaTepuanax sl PelieHus
UCCIIENOBATENIbCKUX SKCIEPUMEHTANIBHBIX 3a1a4d, HeoOXxoau-
MBIX JJIsI PAa3BUTHUS HAYIHO-TIPAKTUYECKUX HABBIKOB U TBOpYE-
CKOTO MBILIJICHUS CIIELAATICTA

e [I0JIb30BATHCS CIPABOYHBIMU JAHHBIMH AJISI ONIPENIENCHUS Xa-
pakrepa (a30BbIX U CTPYKTYPHBIX MPEBPALIECHUI, MPOTEKa-
FOLIKX MPU Pa3IMYHBIX BUAAX 00pabOTKU U3ENNs;

e (hopMyaHPOBATH LIENH U 33a41 UCCIEOBAHUI, BEIOMpATh
METOMABI UCCIENOBAHUN;

® [IPOBOJAUTH MOUCK COBPEMEHHBIX METOJUK U3MEPEHUS B TIe-
PHOAMYECKOM U MOHOTPadUIECKOM TUTEPATYPE;

® AQHAJIM3UPOBATH PEIYJIBTATHI, NOJYIEHHBIE C UCIIOJIb30BAHUEM
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OCHOBHBIX METOOUK, IPUMEHAEMBIX B COBPEMEHHOM METAJI-
JIOBECACHUU

® HArJSIIHO MPENCTaBUTh PE3YJIbTAThl HCCIECAOBAHUIA;
e yCTaHABJMBATH B3aMMOCBS3b PE3YJIbTATOB, MOJYYEHHBIX C HC-
MOJIb30BAHUEM PA3JIUYHBIX METOMOB.
¢dbopMynaHpoBaTh LeNb U CTABUTh 3a/la4M, CBA3AHHBIE C peau-
3anueil mpodecCHOHANBHBIX (YHKUUNA, YMETh HCIONB30BATh
IUTSL UX PELISHHs] METObl U3yUEHHbIX HAYK;

e B MUCBMEHHON W YCTHOW pedr MPaBHJILHO (JIOTHYHO) 0GopM-

JSITh PE3yNbTaThl MBIIIEHHS] U MCCIEA0BATENBCKOMN AesATeNb-

HOCTHU.

Hemoncmpuposamsv nasviku u onvim OesimenrbHOC:
® COBEPIIEHCTBOBAHMS TPANULIUOHHBIX M pPa3pabOTKU HOBBIX Me-
TaJNTMYECKUX MATEPHUAJIOB CO CMELUANbHBIMUA CBONCTBAMU,
e (HopMUPOBAHUS U APTYMEHTALUN COOCTBEHHBIX CY KICHUA.
e HaBbIKaMU PabOTHI CO CMELUANBLHON JUTEPATYpPOid, CIIPaBOYHH-

KaMH 1 06a3aMu JaHHBIX;

e BbIOOpa MaTepuana A KOHKPETHBIX U3ACIHIA MeTainyprude-

CKOM M MAIUMHOCTPOUTENBHOU UHYCTPHH.

® [PUMEHEHHs MePEOBbIX METOJOB MCCIEAOBAHM IPOLECCOB U

MaTepHuaoB

e BJAJEHUs] COBPEMEHHBIMH METOJIAMH aHAJIU3a U OMPEAETeHMUs
$U3NIECKUX, XUMUYECKUX U MEXaHUYECKUX CBOKCTB MEPCIEK-

TUBHBIX MaTE€pPHUAJIOB;

e paboThl C TEXHOJOTHYECKON MOKYMEHTALUEH, TEXHUYECKOH

JUTEPATypOl, HAYYHO-TEXHUYECKUMH OTUYETaMHU, CIIPABOYHH-

KaMH ¥ JPyruMu MHPOPMALMOHHBIMU UCTOYHUKAMMU,

e BIAJEHKs OCHOBHbIMU METOIMKAMHU BbIOOpa MeTayutodusmye-

CKOTO SKCMEPUMEHTA JUIsl PEIIEHUs OMPEAENIEHHOM 3a1auu.

e BJANEHUs] MATEMATHYECKUM afapaToM IUTAHUPOBAHMS HKCIIe-
puMeHTa 1 00pabOTKU ero pe3ysbTaToB,;

e paboThl C COBPEMEHHBIM MPOrPAMMHBIM OOECITeYEeHUEM ISt
00paboTKH U PEACTaBICHUs HKCIEPUMEHTABHBIX AHHBIX;

e pa3paboTKH PeXUMOB 0OpabOTKH MaTepUasoB C oOecreueHu-
€M 3aIaHHON CTPYKTYpPhI U CBOMCTB;

® UH)KEHEPHBIX U TEOPETUYECKUX PACUETOB, CBSI3AHHBIX C MPOEK-

TUPOBAHUEM HOBBIX MATEPUAJIOB U TEXHOJOTMUYECKUX MPOLEC-

COB HX MOJTyYeHUs1 1 00pabOTKH.

B pesynbraTe OCBOCHUs AWUCLMILIMHBI (GOPMUPYIOTCS ClEAy-
FOLIUE PE3yabTaThl O0y4eHuUs:

PO 1 CiocoOHOCTE MOZIENUPOBATh, OPraHU30BBIBATh, BHITOJIHSATh,
00pabaThIBATH M AHAJIM3UPOBATH HKCIIEPUMEHTANIBHBIE MCCIEN0BAHUS B
npodheCCUOHATBHOM AEATENBHOCTH

PO 2 CriocoGHOCTh OCYLIECTBISITH BBIOOP MaTepHAJIOB U yIpaB-
JISITh KA4€CTBOM TOTOBOTO MPOAYKTA HA OCHOBE aHAJIM3a YCIOBHI DKC-
TulyaTalyy U3AeIuii

PO 4 CniocobHOCTh MPOEKTHUPOBATh MHHOBALIMOHHBIE TEXHOJIOIH-
YeCKHe TMPOLECChl TEPMUYECKOH, TEPMOMEXAHMYECKOM W XUMHKO-
TEPMHUYECKOH 0OpabOTKH MaTepuanoB Uil IOCTIDKEHHS TpeOyeMoro
KOMIUIEKCa CBOMCTB

PO 6 CrocoGHOCTh pa3pabaThiBaTh U HUCMOJIB30BATH METOAMYE-
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CKYHO, HAYYHO-TEXHUYECKYIO U TEXHOJIOTUYECKYHO JOKYMEHTALIUIO

HHP

Ymemn.:
® HCMOJIb30BATh 3HAHUS O PAa3IMYHBIX MaTepuaax AJisd PeLIECHUs
HCCIEeIOBATENBCKUX HKCIIEPUMEHTAbHBIX 3afad, HeoOXOomu-
MBIX JUIs1 Pa3BUTHs HAYYHO-TIPAKTHUUECKUX HABBIKOB U TBOpPYE-
CKOTO MBIIIJIEHUS CIIEUAINCTA
e (opMyIHPOBATH LENH U 3aa4¥ UCCIECAOBAHNI, BBIOMPATh
METO/Ibl UCCIIEAOBAHMT,

® AaHAJIMU3UPOBATH PE3YJIbTAThI, NOJYICHHBIC C HCIIOJIb3OBAHUECM
OCHOBHBIX METOOUK, MIPUMEHAEMBIX B COBPEMEHHOM METaJl-
JJOBCACHUH

® HATJSTHO TPEACTABUTh PE3YJbTATHI MCCAENOBAHMUIA,
® YCTaHABJIUBATH B3aMMOCBS3b PE3YJbTATOB, MOJYUYEHHBIX C HUC-

TI0JIb30BAHUEM PAa3JIMIHBIX METOOB.

e (opmyaupoBaTh Ledb U CTABUTH 3a/1a4i, CBSA3AHHBIC C peasu-
3arueil npodeccuOoHaNbHBIX (YHKLMI, YMETh HCHOJIB30BATH

IUTSL UX PEIEHUs] METOJIbI M3YUYEHHBIX HAYK.
Hemoncmpuposams nagviku u ONGINT OCAMENLHOCIU.

® COBEPIICHCTBOBAHUS TPAJULMOHHBIX U Pa3pabOTKU HOBBIX Me-

TATUYECKUX MaTepHaJiOB CO CHELUATbHBIMU CBONCTBAMM;

e MPUMEHEHUs MEPEAOBbIX METOMOB UCCIENOBAHUS MPOLECCOB U

MaTepuasoB

e BJIaJICHUS COBPEMEHHBIMM METONAMU aHAIM3a U OTPEAETCHHs
(U3HYECKUX, XUMUYECKUX U MEXaHUUYECKUX CBOMCTB MEPCIeK-
THUBHBIX MaTEpPUAJIOB;

® BJAJCHUS OCHOBHBIMU METOAWKAMH BbIOOpa MeTamuiodusnye-

CKOTO 3KCIIEPUMEHTA TSI PELLEHUsT OTPEAENICHHO 3aAatH.

e BJAJCHUS MaTeMATHYECKHM amapaToM IJIAHHPOBAHUS JKCIe-
puMeHTa U 00pabOTKH €ro pe3ysnbTaToB,

e paboThl C COBPEMEHHBIM MPOTPAMMHBIM OOECIeUeHHEM ISt
00pabOTKH U TPENCTABICHMS SKCIIEPUMEHTATBbHBIX aHHBIX;

e pa3paboTKu PeKUMOB 0OpabOTKM MaTepHaioB C obecrneueHH-
€M 3aJaHHOM CTPYKTYpPbl U CBOMCTB.

B pesynbraTe OCBOCHHMSI IUCLUIUIUHBI (OPMHPYIOTCS CIENy-
IOLIME PE3yAbTaThl OOY4EHUs:

PO 1 CriocoOHOCTh MOIENUPOBATH, OPraHU30BbIBATH, BBIOJIHSATE,
00pabaThIBaTh U AHAIU3UPOBATL SKCHIEPUMEHTANIBHBIE MCCIENOBAHMS B
npodecCHOHANBHON AEATENBHOCTU

PO 2 CnocoOGHOCT OCYLIECTBISITH BEIOOP MaTepHasios U ypas-
JISITh KA4€CTBOM TOTOBOTO MPOAYKTA HA OCHOBE aHAJIM3a YCJOBHIA HKC-
TJIyaTalyy U3AENAi

PO 4 CnocoOHOCTh POEKTUPOBATH NHHOBALMOHHBIE TEXHOJIOMH-
YeCKWe TMPOLECCHl TEPMUYECKOM, TEPMOMEXaHUYECKOH U XUMHKO-
TepMHUYECKON 00pabOTKH MaTepuanoB Ul JOCTIDKEHUs TpedyeMoro
KOMILIEKCA CBOWCTB
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2. COLEP)KAHME INPAKTHUK

e Dransi (pasaensi) Copaep:xanue yueOHbIX, IPAKTHYECKHX, CAMOCTO-
n/n | Bua npakTaxH
MpakTaku ATeJbHbIX PadoT
1. Vueonasn 1.Iloozomosumenvy | MHCTpyKTaxX MO OXpaHe TPyaAa, opopMIteHue mpo-
NpaKkmuxa blil MYCKOB, 00IIee 3HAKOMCTBO C IPEeANpPUSITHEM
2.0cnosnoii sman BeinosiHeHIE TPOrpaMMbl IPAKTUKU M BCEX BHIOB
(obpabomxka u ana- | 3aHATUIN (BKJIFOYast SKCKYPCUM) TIO CIIELIMATBHOCTH
JU3 NOJYYeHHoli U~ | Ha MECTax — B COOTBETCTBUU C BUIOM MPAKTHKH,
Gopmayuu)
3. lloozomoera om- | Odpopmienue oTyera.
uema
2. IIpouz600- 1.Iloozomosumensy | MTHCTpyKTaxK MO OXpaHe TPyaa, opopmMiteHue npo-
CMeeHHas blil YCKOB, 00111€€ 3HAKOMCTBO C MPeANpUsiTHEM
npakmuka 2.0cnosHoil sman BhInoHEHHE TPOrPaMMbI TIPAKTUKH U BCEX BUIOB
(obpabomka u ana- | 3aHATAN (BKIIFOYAS SKCKYPCUH) MO CMIELIHATBHOCTH
JU3 NONYYEeHHOU UH- | Ha MECTaX — B COOTBETCTBHH C BUOM MPAKTUKU.
Gopmayuu)
3. loozomoexa om- | Odpopmienue oTuera.
yema
3. IIpeoounnom- | 1.Iloocomosumenvn | UHCTpyKTaX MO OXpaHe TPyAa, 0popMIIEHHE MPo-
Has blil (O3HAKOMUMENbL- | TYCKOB, 00Lee 3HAKOMCTBO ¢ TIPEATIPHSATHEM
Hb1il)
2.0cnosnoii sman BhInosHeHre TPOrpamMMbl MPAKTUKH U BCEX BUIOB
3aHATHH (BKJIIOYAst 9KCKYPCHH) MO CHELIHATBHOCTH
Ha MECTaX — B COOTBETCTBUH C BHUOM MPAKTUKHU
3.1loozomoska om- | [logroroBka Me4YaTHbIX HAy4YHbIX padoOT (cTareir u
uema Op.) MO pe3yJbTaTaM Hay4YHO-HCCIEN0BATENbCKON
NEATENbHOCTH.
O¢opmnenue oTyera.
4. HHUP Ocnoenoii sman Pesynsraramu HUP maructpanra B 1-m cemectpe siBist-

FOTCSL:
a) MOCTaHOBKA, 00CYKICHHE H YTOUHECHHE 3aaUH HAYyY-
HOT'0 MCCIIEIOBAHHS,

0) MoOMCK M M3yUYCHHUE HAYYHOU JTUTEPATYPHI 10 METOAAM
PELICHUS TOCTABICHHOM 33K ¢ COCTABICHHEM OHOHO-
rpadHuUecKOro CrucKa,

B) COCTaBJCHUC AaHATUTHYECKOTO 0030pa H3BECTHBIX M-
TOAOB;

r) BEIOOpP METOJA PELICHHS 3a0a4H;

1) opopmierue oruera mo HUP maructpa 3a 1-i cemectp
C BKJIFOUEHHUEM B HETO PE3yJIbTATOB IO BBILLIENEPCUHUCICH-
HBIM ITyHKTaM

Bo 2-M cemecTpe 00BIMHO MTAHUPYETCA MPOBEACHUE HAYYHO-
UCCIEA0BATENbCKOM PabOTHI B paMKaX BEIOPAHHOM TEMATHKH,
BKJTFOUAIOIIECH TCOPETHUESCKUE, TEOPETUKO-IKCIIEPHMEHTATbHBIC
W/MITH KCIEPUMCEHTAIBHbIE HCCICAOBAHMI, 00paboTKy U aHa-
JIU3 JAHHBIX,

[To pesynsraram HUP 3a 2-if cemecTp oopMIsercss OTUET MO
HHP maructpa, ¢ NPpHIOKCHHEM TE€3HCOB AOKIAA0B U MOAr0-
TOBJICHHBIX CTAaTEH, OCYLIECTBIIICTCS MMOATOTOBKA K 3a4€TYy.

B 3-M ceMecTpe nmpomospKaeTces paboTta mo anpodaiu pe3ynb-
TATOB MCCIICIOBAHUI B (HopMe JOKTAA0B HA KOH(PEPCHIUAX H
CTaTel, yTOYHSCTCS HA3BAHUE MATHCTEPCKOM AUCCEPTALHH,
(hopmupyercst e€ crpykrypa. Ha aToM 3Tane HaMeyaroTcs
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MEpPONPHATHS TEOPETHUESCKOT0, OUOIHOrpa(PHUISCKOTO U IKCIIC-
PHUMCHTAJIBHOTO XapaKTepa, HE0OX0AUMBIE LT YCIEIIHOTO 3a-
BEPLICHHA MAaTUCTEPCKOM AUCCEPTALHH.

[To pesyasratam HUP 3a 3-it cemecTp 0hopMIsIETCst OTUET O
HHP maructpa ¢ NpUI0KECHHEM TE3HCOB JOKJIAA0B H MOATOT
OBJICHHBIX CTATEH, OCYILECTBILIETCS MOATOTOBKA K 3a4ETy.

4-it ceMecTp MOCBSIIIAETCS, B OCHOBHOM, O(hOPMIICHHIO MarH-
crepekoit gucceprauuu. Pesynsratom HUP B 4-M cemectpe
SIBJICTCSL TIPESACTABICHUE 3aKOHUYCHHOT0 BAPHAHTA Marucrep-
CKOM JAUCCEpTaluy Ha MPEA3AIHUTY

3. OHEHUBAHHE YUEBHOW JAEATEIBHOCTH CTYAEHTOB HM EE
JOCTMXXEHHUHU B XOAE NPOXOXXAEHUA NPAKTHUK

3.1. Becosbie k03¢ PpuUHEHTHI 3HAYMMOCTH MPAKTHK Pa3JIMYHbIX BUAOB B PAMKAaX y4e0-
HOI'0 MJAHA

Buabl npakTHK U CeMECTP UX NPOXOKACHHS Koa¢pduuuent sHauumocTH
pPe3yJIbTATOB MPOX0KACHHA MPAKTHK
YueOHasi— cemecTp 2 0,2
[IpousBoacTBeHHas— cemecTp 4 0,2
[IpennunuoMuas IpakTuka — cemectp 4 0,2
HHP — cemectp 1-3 0,4

3.2. [Ipoueayphl TeKyeH 1 NPOMEKYTOUHOM ATTECTALMH M0 NPAKTHKAM

YyeOnasi npakTHKA

HAYMMO

HMEHT !

T

Texyumas arrecTanus Mo NPaKTUKe Cpokmu — cemecrp, MakcumanbHas
yueOHas Heaesst oLeHKa B Oaiax
Buinonnenue pabom 2 cem 100

Becosoit k03¢ puumeHT TEKYIIEH aTTecTalMM no npakruke — 0,4

[Ipome:xyTOUHASI ATTECTALMS N0 NPAKTHKE 6bINONHEHUE U 3AUUMA Omyema, 3auem
BecoBoii k03 (hpuuueHT NPOMEKYTOUHON aTTecTauuu no npakruke — 0,6

[IpousBoacTBeHHAS MPAKTUKA

Texymas arrecTanms no NpaKTuKe Cpoku — cemecTp, MakcumanbHas
yueOHas HeaeJist oLeHKa B OaJnax
Buvinonnenue pabom 4 cem 100

BecoBoii kK03 (hduuueHT TEKyled aTrecTalMu no npakruxke — 0,4

IpomexyToUHASI ATTECTALMS N0 NPAKTHKE GbINONHEHUE U 3AUUMA Omyema, sauem
BecoBoii K03 puumMeHT NpoMeRyTOUHON aTTecTaluu no npakruke — 0,6

HpepaunioMHasi NpaKTHKA

Kospduument 3HaMNMOCTH COBOKYIHBIX pe
Tekyuast aTrecrauus 1Mo NPaKTHKe Cpoxu — cemecTp, MakcumanabHas
yuyeOHas Hemeas oleHKa B 0asiax
Buinonnenue pabom 4 cem 100

Becopoii k03 GuumenT Tekyueil aTrecTaluM no npakruxe — 0,4

[IpomekyTOUHAS ATTECTALUSA MO NPAKTHKE GbINOIHEHUE U 3QUUMA Omyema, 3a4em
Beconoii K03()(hUIMEHT NPOMEKYTOUHON aTTeCcTAUMHU MO NpakTuke — 0,6

HUP
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Texywas aTrecTanms Mo NPaAKTHKE Cpoku — cemecTp, | MakcumaabHasi
yueOHas HeaeJis oLleHKa B fajax
Buvmonnenue pabom 1 cem 23
Buinonnenue pabom 2 cem 25
Beinonnenue pabom 3 cem 25
Buvinonnenue pabom 4 cem 25

BecoBoii k03 GuuHeHT TeKyuel aTTecTalMu no npakruke — 0,4

IlpomexxyToUHAS aTTECTANMS 0 NPAKTHKE 6bINOHEHUE U 3AUUMA OMYEmA, 3a4em
BecoBoii k03¢ GuHeHT NPOMeKYTOYHOMH aTTecTalMH no npakTuke — 0,6

4, ©OHJ{ OIEHOYHBIX CPEACTB JAJIs1 IPOBEAEHM ST TEKYIIIEfI M
MPOMEXYTOUYHOM ATTECTAIIUHA IO MPAKTUKAM
YuebHas npakTHKA
Hpumepnviit nepevens KOHMPOILILIX BORPOCOE RO OXPAHe MPyOd:
1 OcHoBHBIC TPEOOBAHUSI IO MEPEABMKCHUIO TIOAEH HA TEPPUTOPHH MPEATPHATHSL.
2 OcHoBHBIC TpeOOBaHMs K POpME OACHKABI MPH MOCCIECHUN TPOU3BOACTBEHHBIX MPEANPUATHI.
3 [Mopstaok AeHCTBUI NPU BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYALHs HA NPECATPHATHH.
Ipumepnuiii nepeveny ucciedo6amenbekux 3a0anui:
1. i3yueHne METOAUK aHATH3A CTPYKTYPHI, ()a30BOr0 COCTaBa U CBOMCTB CIIABOB CO CHEHUATBHBIMH CBOM-
CTBaMHU.
2. Mzyuenue npousBoacTBa nonyhabpuKaToB U3 CIIIABOB CO CHELHAIBHBIMU CBOMCTBAMHU.
[pouseoacTBeHHASE NPAKTHKA
Tpumepnvlit nepeuens KOHMPONBLHHIX BONPOCOE RO OXpAHE MPYOa:
1 OcHoBHBIC TPEOOBAHMST TIO MEPECABMIKCHHUIO TIOACH HA TEPPUTOPHH NMPEAIPHUSITHUS.
2 OcHosHbIe TpeOOBaHUS K (POPME OACKIBI TIPH NOCCLIEHUH NPOU3BOACTBEHHBIX MPEANPHATHH.
3 TMopsimox AeHCTBUNA IPH BO3HUKHOBEHUH YPE3BIUANHBIX CUTYALUs HA MPEANPHATHH.
Tpumepnviit nepevenv ucciedosamenbCKux 3a0anu:
1. Mzyuenue ctpykTypbl, (pa30BOro cOCTaBa M CBOMCTB CIUIABOB CO CMELMAIbHBIMU CBOMCTBAMM MOCAE TEPMHU-
JeCKOH 00paboTKH.
2. Uzyuenue cTpyKTypHi, pa3oBOro cocTaBa M CBOUCTB 1Moy (pabprukaToB U3 CIIABOB CO CMNEUHATbHBIMH CBOM-
CTBAMH.
3. Uzyuenue (pa3oBoro cocrapa U TEKCTYphl CIIABOB CO CIIELHMATbHBIMU CBOWCTBAMHU.
4. AHanu3 PeKUMOB TEPMHUICCKUI 00pabOTKH MOMyUeHHUs MOTy(habpHKaTOB U3 CIIABOB CO CICLUATbHBIMU
CBOMCTBAMH.
5. Bnusaue (pa30BOro cocraBa Ha CTPYKTYPY, (Pa30BBIH COCTaB U CBOMCTBA CILIABOB CO CHEUHUAIbHBIMU CBOM-~
CTBaMH.
6. IpoussoacTBo MoayhabpHKaTOB U3 CMIABOB CO CELHATbHBIMH CBOMCTBAMH.
MpexannnomHas npaKTHKA
Ipumepnlii nepeverns KOHMPOILHBIX BORPOCOE RO OXpane mpyoa:
1 OcHoBHBIE TPEOOBAHMSL TIO MEPEABUIKEHUIO JTFOAEH HA TEPPUTOPHH MPEIAIPHATHUSL.
2 OcHoBHBIE TpeOoBaHHs K (HOPME OAEHKABI TIPH MOCEIEHHH MPOM3BOACTBECHHBIX MPEATPUATHIA.
3 TMopsmoK ASHCTBHIA IPH BOSHUKHOBEHHH UPE3BbIUAHHBIX CHTYaLMs HA MPEATPUATHH.
Tpumepnviit nepeuens Uccned06amenbCKux 3a0anuil:
1. UsyueHue cTpykTypsl, (pasoBOro cocTaBa U CBOWCTB CIIABOB CO CMIEHUATBHBIMU CBOMCTBAMHU MOCIEC TCPMHU-
YeCKOH 00pabOTKH.
2. Usyuenue cTpyKTypsbl, (pazoBoro cocrasa u CBOMCTB nonypabpHKaToB U3 CILUIABOB CO CIICLHAIbHBIMHI CBOM-
CTBAMH.
3. Mzyuenue (azoBoro cocraBa M TEKCTYPBI CIIABOB CO CIIELHATbHBIMU CBOHCTBAMH.
4. AHanu3 pesKMMOB TEPMHUUCCKHUI 00paboTKH MonydeHus nonyGpabprkaToB U3 CIABOB CO CHELUATBHBIMU
CBOWCTBAMH.
5. Bnusiaue (pa3oBoro cocrasa Ha CTPYKTYPY, (pa30BBIif cOCTAaB U CBOMCTBA CMIABOB CO CMELUATBHBIMU CBOM-
CTBaMH.
6. MpoussoacTso monypabpruKaToB U3 CIIABOB CO CNEHUATBHBIMUA CBOUCTBAMH.
HUP
Ipumepnviii nepeuens KOLMPONLHLIX BONPOCOE NO OXPAHE MPyoa:
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1 OcHoBHBIE TPeOOBAHMS N0 TEPEABHKECHHUIO TIOACH HA TEPPUTOPHU TPEANPHUATHS.

2 OcHoBHbIe TpeOOBAHMS K (JOPME OAEK/BI TPH MOCEILIEHHH NPOU3BOACTBECHHBIX MPEATPUATHIA.

3 IMopstaok AeHCTBHI NMPU BO3HUKHOBEHUH UPE3BBIYAHHBIX CHTYALUs! HA PEATIPHSATHH.

TIpumepnovuil nepevensb Ucce006amMenbCKUX 340ANUIL:

1. Uzyuenue ctpykTypel, (pa30BOro cocraBa M CBOMCTB CIJIABOB CO CHELUANIBHBIMU CBOMCTBAMH MOCIE TEPMH-
eCKOH 00paboTKH.

2. Usyuenue cTpykTyphl, (pazoBoro cocraBa u CBOHCTB Mony(haOpHKATOB U3 CINIABOB CO CMIEHHAIBHBIMH CBOW-

CTBAMH.
3. Mzyuenue (a3oBOro cocrasa M TEKCTYPBI CIVIABOB CO CIIEHHAIBHBIMU CBOHCTBAMH.
4. AHanu3 peKUMOB TEPMHUCCKHE 00pabOTKH MONyueHuUs Mony(hadpruKaToB U3 CINIABOB CO CICLIHATBEHBIMH

CBOMCTBaMH.
5. BnustHue (hazoBoro cocraBa Ha CTPYKTYPY, (pa3oBBIi COCTAB M CBOMCTBA CIUIABOB CO CIICLHATIBHBIME CBOM-

CTBAMH.
6. [MpoussoacTBo monypabpHUKATOB U3 CIUIABOB CO CIICLUAIBHBIMU CBOHCTBAMHU.

5.YYEBHO-METOANYECKOE 11 NHO®OPMAIIMOHHOE OBECHHEYEHHME
MPOXOXAEHUSA MPAKTHUK
5.1. Yueouas npakTuka. [IpakTuka no nosy4eHuro nepBHYHbIX NPodecCHOHATBHBIX YMEHHI 1
HABBIKOB,
5.1.1. Ocnosenaa rumepamypa
1  Merannosenenue : yueOnuk : / M. . Hoeukos [u np.] ; mox pexn. B. C. 3on0Topesckoro .—
Mocksa : MUCHUC, 2015. 116 c.
5.1.2. Jlononnumenvnasn aumepamypa
1 MarepuanoBeneHue: yaeOHUK IJisl CTYAEHTOB By30B, 00YYaIOLIMXCs [0 HATPABIIEHHUIO MOATOT.
U CleUaIbHOCTSIM B 00J1. TexHuku u TexHosiorun / [b. H. Apzamacos, B. 1. Maxkaposa, I'. T,
Myxus [u np.] ; non obwm. pen. b. H. Ap3amacosa, I'. I'. Myxusa. - 7-e u3n., crep. - Mocksa:
Mznatenscteo MI'TY um. H. 3. baymana, 2005. - 648 c.
2 Tynses A. I1. Merannosenenue u TepMudeckast oopadoTka metayuios: YueOnuk. M.: Meran-
ayprusi, 1986. 541 c.
3 Hosukos U. . Teopust Tepmuueckoit oopadotTku metamnos. M.: Metamnyprus, 1986. 480 c.
4 Jlaxtun FO. M. MerannoBenenue u Tepmudeckas oOpadoTka meramios: YuebHuk. M.: Meras-
nyprus, 1986. 644c.
5.1.3. Memoouueckue paspabomxu
1. Unnapuonos A.I'., [ToroB A A., lemaxos C.JI., I'pu6 C.B. ®yHKIMOHATBHBIE CBOIICTBA TUTAHOBBIX
crnaBoB. Yuebnoe nocodue. ExkarepunOypr: YpdVY, 2010. 91 c.
2. I'pu6 C.B. Teopust npeBpaleHnii B METAIUIMYECKX crutaBax: yued. nocobue / C.B. I'pub, A A. Tlo-
noB, H.I'. Poccuna, 1.B. Hapeiruua. Exarepun6ypr: Yp®V, 2011. 110 c.
3. ITonoB A.A. da3oBeie npeBpatienus B crutaBax TuraHa (I'n. 5) / B yuebnom nocobuu: Ilepcrek-
tuBHbIe MaTepuanbl. Tom II KoHCTpyKIMOHHBIE MaTepHaIbl 1 METOMBI YIIPABJIEHUS UX KAYECTBOM.
MUCuC. 2007. 280 c.
4. ITonos A.A. CTpyKkTypa U CBOWCTBA TUTAHOBHIX criaBoB: B 2 4. Y. 1. IIpoueccst popmupoBanus
crpykrypsi: yued. mocobue / A A. Ilonos. Exatepunbypr: YI'TY-YIIH, 2008. 138 c.
5. FOposckux A.C., Kopuuenko O.1O., Benukos C.B. YcTpoiicTBO U MPUHIUI pabOThI MPOCBEYHUBALO-
LErO BNEKTPOHHOTO MUKPOCKOTIA: y4eOHo-MeToaudeckoe nocobue. Exarepunbypr : Yp@VY, 2011, 51
c.
6. YOaun 10.B., Maiicypanze M.B. Merannosendeckuii akcriepument. OpraHusanusi, NiaHUpOBAaHUE,
o0paboTka pesynbTaToB: yueOHoe nocodue. Exarepuntypr: Yp®V, 2011. 102 c.
5.1.4. Ilpozpammnoe obecneuenue
1) Onepauuonnas cucrema MS Windows 7 u Bbile;
2) mnaxer Microsoft Office;
5.1.5. Bazvt oannvix, ungopmayuonno-cnpagounsle u NOUCKO8ble CUCIEMbl
[TopTan uHGopMaLOHHO-00pa3oBaTenbHbIX pecypcoB YpD@Y: hitp://study.ustu.ru
3onanbHas HayuHas 6ubnuoreka Ypd@Y: hitp:/Aib. urfury
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[MouckoBbie cucTeMbl: http://www. yandex.ru, http//www.google.com
Croboanas sHumknonenus: hitp://ru. wikipedia.org
5.1.6. nexmponnuvie obpazosamenvusie pecypcol
He ucnonp3yrores.
5.2. llpoussoacrBennas npakTuka, TexHonornyeckas NpaKTHKa M0 MOJdy4eHHI0 mpodeccuo-
HAJMBHBIX YMEHHH M ONbITA NPO(ECCHOHATILHOM AeATEeJbHOCTH,
5.2.1. Ocnoenas numepamypa
2 Jlaxtun, YOpwuit Muxaitnosua. Matepuanosenenue: yued. amns Texs. By3os / 10. M. Jlaxtun, B.
I1. JleonTbeBa. - 5-¢ u3f., crep. - Mocksa: Anbsiae, 2009. - 528 c.
3 3onoropesckuii, Bagum CemernoBuu. Mexannueckue cBoiicrsa metamnos / B. C. 3onoropes-
ckuii .— Mocksa : MUCHUC, 2013 — 400 c.
4  Merannosenenue : yueonuk : / M. M. Hosukos [u ap.] ; mox pex. B. C. 3onotopesckoro .—
Mocksa : MHUCHUC, 2015. 116 c.
5.2.2. Jlononnumenvnas iumepamypa
5 Connues, I0. I1. MarepuanoBeneHie CEMUATbHBIX OTPacyieil MAIMHOCTPOEHUs ;| yueOHOe
noco6ue / ¥0.I1. Conuues ; B.YO. [Tupaiinen ; C.A. Bonorxxanuna .— Cankt-Ilerep6ypr : Xu-
musgat, 2007 — 784 c.
6 MarepuanoBerieHue; y9eOHUK Ul CTYAEHTOB BY30B, 00y4JarOLIMXCsl 110 HANPABJICHHIO TIOATOT.
U crienuanbHOCTAM B 001, Texuuku u Texuonorun / [b. H. Apzamacos, B. M. Makaposa, I'. T".
Myxut [u gp.] ; mox obw. pen. b. H. Ap3amacosa, I'. I'. Myxuna. - 7-¢ usn., crep. - Mocksa:
Hzparenscteo MI'TY um. H. 3. baymana, 2005. - 648 c.
7 MartepuanoBeieHIE U TEXHOJIOTHs MeTa/uloB | YueOuuk nist By3os / I'.I1. ®@etucos, M.T",
Kapniman, B.M. Mattonun u ap. — M. : Beicimas mkomna, 2001 — 638 c.
8 3onotopesckuit, Bagum CemeHoBrY. MexaHUYECKHE CBOWCTBA METAJLIOB | YUEOHHUK JUIs BYy30B
no cnenuanbHocT "MeTamtoseneHue, 060pyd. U TeXHOJorus TepM. 00pad. metamnos" / B. C.
3o0TOpeBCKMii .— 2-¢ U3, nepepad. u gon. — M. : Meramnyprus, 1983 .— 350 c.
9 Bonoropesckuii, B. C. MerannoBeneHue nBeTHbIX MeTayuioB. JlaboparopHetil npaktukym / 30-
notopesckuii B.C., [Tozausikos A.B., Muxaiinosckast A.B. — Mocksa : MUCHC, 2012 .
10 3omoropesckuii, Bagum Cemenosuu. Mexanuueckue cpoiictsa metanios / B. C. 3onotopes-
ckuit .— Mocksa : MHUCHC, 2013 .— 400 c.
11 Jlupmuy B.I'., Kpanowwn B.C., Jluneukuit JLJI. ®usuyeckue cBONCTBA METANIOB U CIIjIa-
BOB: YueOHuk. M.:Mertamnyprus, 1980. 319 c.
12 Tonbmmreitn M. K., Ipaues C. B., Bekcnep 10. I'. Cnieumanbabie cranu: Yuebnuk. M.: Me-
tamnyprusi, 1985. 408c.
13 Tynsies A. I1. MerannoseneHne 1 Tepmudeckast 0opadoTka metannos: Yuebnuk. M.: Metan-
nyprust, 1986. 541 c.
14 Hosukos U. U. Teopust Tepmudeckoii o0padoTku merannos. M.: Meramutyprus, 1986. 430 c.
15 Jlaxtun FO. M. Merannosenenue u TepMudeckas oopadorka metamios: Yuebnuk. M.. Meran-
nyprus, 1986. 644c.
16 KoncrpykuuoHtbie maTepuaisl. CrnpaBounuk. M.: Mamunoctpoenue, 1990, 688 c.
17 M.M.Ionsmreiin, C.B.Ipaues, F0.I' . Bekcaep. Cneunansueie cramu. M.: MUCHC, 2000. 408
c.
5.2.3. Memoouueckue pazpabomxu
1. Unnapuonos A.T'., ITorioB A.A., lemakos C.JI,, I'pu6 C.B. ®yHKUHOHANBHbIE CBONCTBA TUTAHOBBIX
craBoB. Yueonoe nmocobue. ExarepunOypr: Yp®@V, 2010. 91 c.
2. T'pu6 C.B. Teopust npeBpalieHnii B META/LINYECKUX criaBax: yue6. mocobue / C.B. I'pub, A.A. I1o-
nos, H.I". Poccuna, .B. Hapeiruna. Exatepun6ypr: Yp®@V, 2011. 110 c.
3. [TonoB A.A. ®a3oBble npespalienus B cruiasax turada (L. 5) /B yuebnom nocobun: [lepcnek-
tuBHbIe MaTepuaibl. Tom II KoHCTpyKLIIMOHHBIE MATEPHAIIBI K METO/IBI YIIPABJICHHS UX KAYECTBOM.
MHCuC. 2007. 280 c.
4. TToros A.A. CTpykTypa 1 cBOIiCTBa THTaHOBBIX crnaBos: B 2 4. U.1. Tpoueccer popmupoBanms
cTpykTyphl: yueb. mocobue / A.A. ITonos. ExarepunGypr: YI'TY-VIIH, 2008. 138 c.
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5. IOposckux A.C., Kopuuenko O.10., benukos C.B. YcrpoiicTBo 1 npuHIUNI pabOThl IPOCBEYHBAO-
LEr0 IEKTPOHHOIO MUKPOCKOTA: yueOHO-MeToauueckoe nocobue. Exarepundypr : Vp®@V, 2011, 51
c.
6. 10aun 10 .B., Maiicypansze M.B. MetannoBenueckuii sxkcnepumenT. Opranuszans, NJIaHUPOBAHKE,
00paboTka pe3ynbTaToB: yueOHoe nocodue. Exarepundypr: Yp@V, 2011. 102 c.
5.2.4. [Ipozpammnoe obecneuenue
3) Onmnepatmonnas cucrema MS Windows 7 u Bblile;
4) maket Microsoft Office;
5.2.5. Bazwt oannwix, unhopmayuonno-cnpagoumsle i HOUCKOGble CUCHEMbL
[Mopran uapopMaLHOHHO-06pa3oBaTenbHbIX pecypcoB YpDVY: http://study.urfu.ru
3onanbHas HayuHas oubnuoreka Yp@VY: http:/Aib.urfu.ru
Ba3a JaHHBIX OTKPBITOrO JAOCTYIA KOJIEKIMH KPUCTAIUTUNUECKUX CTPYKTYP OpPraHUYECKHX, HEOpraHHu-
YECKHX, METAI-OPraHMYECKUX COSIMHEHHI 1 MUHEPAJIOB, 32 HCKIIOUEHHEM OHOMOIMMEPOB
hitp://www . crystallography. net
[MouckoBbie cucTeMbl: http://www.yandex.ru, http://www.google.com
Ceoboanas sHumkaonenus: http.//mu.wikipedia.org
Poccuiickasi afieKTpoHHas HayuHast dubmuoreka: http://www ¢library.ru
5.2.6. Snekmponnuvie obpazosamenvhvie pecypcol
He ncnonp3yrores.
5.3. IponssoacTBennast npakTuka. lpeagunaomMmuas npakTuka
5.3.1. Ocnoenan rumepamypa
5 JlaxtuH, YOpuit Muxaitnosud. Marepuanosenenue: yued. 1t TexH. By3oB / 10. M. Jlaxtusn, B.
I1. JleouTreBa. - 5-e usn., crep. - Mocksa: AnbsiHe, 2009. - 528 c.
6 3onotopesckuii, Bagum Cemernoud. Mexanudeckue cBoiictsa metamios / B. C. 3onoropes-
ckuit .— Mocksa : MUCHC, 2013 .— 400 c.
7 Meramnosenenue : yaeouuk : / M. M. Houkos [u ap.] ; nox pen. B. C. 3onoTopesckoro .—
Mocksa : MUCHC, 2015. 116 c.
5.3.2. /lonoanumenvnas 1umepamypa
1  Connues, IO. [1. MaTepuanoBeneHue cenuatbHbIX 0Tpacell MALIUHOCTPOEHHUS ;| yueOHOE
noco6ue / KO.I1. Connues ; B.IO. Mupaiinen ; C.A. Bonorkanuna .— Cankr-IlerepOypr : Xu-
muzaat, 2007 .— 784 c.
2 MarepuanoBefeHue: y4eOHUK JUIsl CTYIEHTOB By30B, 00yYarOLUXCs [0 HAMPABJIEHHUIO TOATOT.
U CreLUanbHOCTsIM B 00J1. TexHuku u TexHosoruu / [b. H. Apzamacos, B. M. Maxkaposa, I'. T".
Myxun [u ap.] ; mog o6, pea. b. H. Apsamacosa, I'. I'. Myxuna. - 7-e u3a., crep. - Mocksa:
Hznatenscteo MI'TY um. H. O. Baymana, 2005. - 648 c.
3 MarepuanoBeaeHue U TEXHOJIOTHs MeTaioB | YueOHuk ams By3os / I'I1. ®detucos, ML.T".
Kapnman, B.M. MattoruH u 1p. — M. : Beicinas mkomna, 2001 .— 638 c.
4 3onoropesckuii, Baxum CemeHoBuy. MexaHHUeCKHE CBOWCTBA METAIIOB ;| YYEOHUK st BY30B
no cneuuanbHocTy "MeTauoBeaeHue, 000opya. U TexHonorust repM. oopad. meramnos" / B. C.
3onoTopeBCcKHii .— 2-e 3., nepepad. u non. — M. : Merannyprus, 1983 .— 350 c.
5 3onoropesckuii, B. C. MeramutoseneHue LBeTHbIX MeTayuioB. JlJaGopaTophblii npaktukym / 30-
noropesckuii B.C., [To3nusikos A.B., Muxaitnosckas A.B. — Mocksa : MMCHC, 2012 .
6 3onoropesckuii, Bagum Cemenosud. Mexannueckue coiictsa meramnos / B. C. 3onotopes-
ckuit .— Mocksa : MUCHC, 2013 .— 400 c.
7 Jusummu B.I'., Kpanouwmn B.C., Jluneuxuii JLJI. ®usudyeckue CBOWCTBA METAJJIOB H CILIa-
BOB: YueOnuk. M.:Meramnyprus, 1980. 319 c.
8 Tonbmmreitn M. U, I'paues C. B., Bekcnep 10. I'. Cnienpanbubie cranu: Yuebnuk. M.: Me-
tamnyprust, 1985. 408c.
9 Tynses A. [1. MerannoBeneHue 1 TepMudeckas 06padoTka Metamios: Yuebnuk. M.: Mertan-
ayprusi, 1986. 541 c.
10 Hosuxos . U. Teopust Tepmudeckoit o6padotku meraymnos. M.: Meramnyprus, 1986. 480 c.
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11 Jlaxtun FO. M. MertannoBeneHue u TepMudeckast 00paboTka meraymios: Yuebnuk. M.: Meran-
ayprusi, 1986. 644c.
12 Konctpykuuonusie Marepuaibl. Cnpasounuk. M.: Mamunoctpoenue, 1990, 688 c.
13 M.U.Tonpmmreiin, C.B.Ipaues, YO.I' Bekcnep. Crneunaneasie ctamu. M.: MUMCHC, 2000. 408
c.

5.3.3. Memoouueckue paspabomxu
1. Unnapuonos A.I'., TTonos A.A., [lemakos C.JL, I'pu6 C.B. ®yHKIMOHAIbHBIE CBOUCTBA TUTAHOBBIX
crutaBoB. YuebHoe nmocobue. Exarepundypr: YpdVY, 2010. 91 c.
2. IT'pu6 C.B. Teopust npeBpalieHnii B METAITHIECKHX cITaBax: y4aed. mocobue / C.B. I'pub, A A. Ilo-
nos, H.I'. Poccuna, U.B. Hapeiruna. ExkatepunOypr: Yp®@V, 2011. 110 c.
3. Ionos A.A. ®a3zossie npeBpaiieHus B criaBax Tutana (I'n. 5) / B yue6nom nocobun: Ilepcnex-
tusHbie MaTepuanbl. Tom II KOHCTPYKIIMOHHBIE MATEPUATbl K METO/bI YIPABIEHHUS X KAYECTBOM.
MHUCuC. 2007. 280 c.
4. Tonos A.A. CTpykTypa 1 CBOICTBa THTAHOBBIX criaBoB: B 2 4. U.1. ITpouecchl popmuposanust
crpykTypbi: yueb. mocobue / A.A. Tlonos. Exarepunbypr: YI'TY-VIIH, 2008. 138 c.
5. ¥Oposckux A.C., Kopuuenko O.Y0., Benukos C.B. YcrpoiicTBo n npuHIMI pabOThI POCBEUMBAK0-
LEro 3JEKTPOHHOTO MUKPOCKOMNaA: yueOHO-MeTonudeckoe nocobue. Exarepundypr : Yp®@Y, 2011, 51
c.
6. IOnun 10.B., Maiicypanze M.B. MeramnoBenyeckuii sxkcriepumenT. Opranusanus, IaHUuPOBaHUE,
o6paboTka pe3yabratoB: yueOHoe mocobue. Exarepundypr: Yp®@V, 2011. 102 c.

5.3.4. IIpozpammmnoe obecneuenue
5) Omnepaumontas cucrema MS Windows 7 u Beile;,
6) mnaker Microsoft Office;
5.3.5. Bazut oannwlx, unopmayuono-cnpagounsle u NOUCKOGble CUCIEMbL
[Mopran urpopMaLroHHO-00pa30BaTeIbHBIX pecypcos YpdDY: htip://study. ustu.ru
3onHanbHas HaydHas oubnuoreka Yp@V: hitp:/Aib.urfu.ru
Baza qaHHBIX OTKPBITOrO AOCTYMA KOJUIEKIIMH KPUCTATTMYECKUX CTPYKTYP OPraHUYECKUX, HEOPraHu-
YECKHX, METAI-OPraHUYECKUX COENUHEHHI 1 MUHEPAJIOB, 33 UCKIFOUEHUEM OHOMNOIMMEDPOB
hitp://www.crystaliography. net
[TouckoBbie cucTeMbl: http://www.yandex.ru, http:/ www.google.com
Ceobonnas sHuukaoneaus: http.//ru.wikipedia.org
Poccuiickas »nekTpoHHas Hay4dHas OunbnuoTeka: http://www.elibrary.ru
BcepoccuiicKiil MHCTUTYT HAYYHOM M TEXHUUYEeCKOH nHpopManuu Poccuiickoii akaieMuu HayK
hitp. /w2, viniti ro/
[Nouckosas cucreMa hitp://www.scienceresearch.com
[TouckoBas cHUCTeMa MePUOAMYECKHX M3fanuil nsnatenscrsa Elsevier http://www sciencedirect.com
5.3.6. Dnexmponnsie oopazosamesvivle pecypcsl
He ncnone3yrorest.
5.4. HUP
5.4.1. Ocnosnasn rumepamypa
8 Jlaxtu, IOpuit Muxaitnosuu. MarepuanoBeaenue: yued. ais texs. By3os / FO. M. Jlaxtun, B.
I1. JleonTneBa. - 5-€ U311, crep. - Mocka: Anbsiae, 2009. - 528 ¢.
9 3onoropesckuii, Banum CemeHoBnd. Mexanuueckue coiictsa metannos / B. C. 3osortopes-
ckuit .— Mocksa : MUCHC, 2013 .— 400 c.
10 Merannosenenue : yuebuuk : / M. . Hosukos [u np.] ; nox pen. B. C. 3onotopesckoro .—
Mocksa : MMCHC, 2015. 116 c.
5.4.2. /lononnumenvnas tumepamypa
14 Conuues, YO. IT. MarepuanoBeieHue ClieLMaNbHBIX OTPACIEH MAITHHOCTPOEHHUS | y4eOHOE
noco6ue / ¥0.I1. Conuues ; B.XO. IMupaiinen ; C.A. Bonorkanuna .— Cankr-IlerepOypr : Xu-
mu3aat, 2007 .— 784 c.
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15 MarepuanoBeneHue: yaeOHUK IJIs1 CTYAEHTOB BY30B, 00y4atOLIMXCs [0 HATIPABJICHHUIO MOATOT.
W CIIeLUanbHOCTIM B 00J1. TexHuku U Texaosoruu / [b. H. Apzamacos, B. 1. Makaposa, I'. I,
MyxuH [u ap.] ; mox oow. pen. b. H. Ap3amacosa, I'. I'. Myxuna. - 7-e u3z., crep. - Mocksa:
Msnatenscteo MI'TY um. H. 3. baymana, 2005. - 648 c.
16 MarepuaioBeeHUe U TEXHOJIOTHs MeTa/IoB | YueOHuk s By3os / I'.I1. @ertucos, M.T.
Kapnman, B.M. Mationun u ap. — M. : Beicmas mkona, 2001 .— 638 c.
17 3onoropesckuii, Banum CemenoBud. MexaHNUeCKUE CBOMCTBA METAJIOB | Y 4eOHUK [T BYy30B
1o creluanbHoCcTH "MeTamoBeaeHue, 000pya. U TEXHONOTHs TepM. 00pab. meramios" / B. C.
3os0TOpeBCKHil .— 2-¢ u3f., nepepad. u pon. — M. : Meramnyprus, 1983 — 350 c.
18 3omnotopesckwii, B. C. MeTanmoBeieHne (BETHBIX MeTaI0B. JlabopaTopHblil npakTukym / 30-
nortopesckuii B.C., [To3nnsikos A.B., Muxaiinosckas A.B. — Mocksa : MUCHC, 2012 .
19 3onoropesckuii, Bagum Cemenosud. Mexanudeckue coiictsa metamnos / B. C. 3onmotopes-
ckuit — Mocka : MUCHC, 2013 .— 400 c.
20 Jluswuu B.I'., Kpanoumn B.C., Jluneuxuit JI.JI. ®usndeckue cBOCTBAa METANIOB U CILa-
BOB: YueOuuk. M.:Metamnyprus, 1980. 319 c.
21 Tompmmreiin M. W, I'pades C. B., Bekcnep 0. I'. Cneunansheie cranu: YueOHuk. M.: Me-
tannyprus, 1985, 408c.
22 T'ynsies A. I1. MerannoBenenue u TepMudeckas oopadotka meramnnos: YueOnuk. M.: Meran-
ayprus, 1986. 541 c.
23 Hosukos U. Y. Teopus Tepmuueckoii oopadorku meramnos. M.: Merannyprus, 1986. 480 c.
24 Jlaxtun 0. M. MertaioBeienue u Tepmuyeckast o0padoTka meranios: YueOHuk. M.: Merain-
nyprusi, 1986. 644c.
25 KoncrpykunoHubie MaTepuaibl. CripaBounuk. M.: Mamunoctpoenue, 1990, 688 c.
26 M.H.Tonsawreiin, C.B.I'paues, 10.I".Bekcnep. Cnerumanbasie cramu. M.: MUMCHUC, 2000. 408
C.
5.4.3. Memoouueckue pazpabomxu
1. Unnapuonos A.I',, [Tonos A.A., lemaxos C.JI,, I'pu6 C.B. ®yHKLUMOHANIBHBIE CBOMCTBA TUTAHOBBIX
crnaBoB. YueoHoe nmocodue. ExarepunOypr: Yp®VY, 2010. 91 c.
2. I'pu6 C.B. Teopwust mpeBpalieHuil B MeTaIM4ecKuX crnasax: yued. nocodue / C.B. I'pub, A A. Tlo-
nos, HI'. Poccuna, M1.B. Hapeirunna. Exatepun0ypr: Yp®V, 2011. 110 c.
3. [lonos A.A. ®a3osble npespaiueHus B cruasax Turana (['n. 5) / B yuebnom nocodun: INepcnex-
TuBHbIe MaTeprasbl, Tom [I KoHCTpyKLMOHHBIE MAaTEpHAbl M METOABI YIIPABIEHHS UX KaYE€CTBOM.
MHUCuC. 2007. 280 c.
4. TTonos A.A. CTpykTypa 1 CBOiCTBa THTAHOBBIX crutaBoB: B 2 4. U.1. [Ipouecchl hopmupopanus
crpykTypbl: yued. mocodue / A.A. ITonos. Exarepunbypr: YI'TY-VIIH, 2008. 138 c.
5. YOposckux A.C., Kopuuenko O.YO., Benkos C.B. YcrpoiicTso 1 npuHLmn paboThl IPOCBEYMBAI0-
1[Er0 SIEKTPOHHOIO MUKPOCKOTA: y4eOHO-MeToaudeckoe nocodue. Exarepunbypr : Vp@V, 2011, 51
e.
6. IOmun Y0 B., Maiicypanze M.B. Mertannosenueckuit sxkcriepuMenT. Opranusanusl, aaHupPOBaHHUE,
obpaborka pe3ynbTaToB: yueOHoe nocodue. Exarepundypr: Yp®@VY, 2011. 102 c.

5.4.4. Ilpozpammnoe obecneuenue

7) Omnepauuonnas cucreMa MS Windows 7 u Bbiwie;

8) mnaker Microsoft Office;
5.4.5. Bazvt oannix, un)opmayuonno-cnpasoinsie u NOUCKO8ble CUCHIEMbL
[Topran urpopMaLMoHHO-06pasoBaTeNbHbIX pecypcoB YpdY: hitp://study. urfu.ry
3oHanbHas HayuHas 6udauoreka Yp®Y: http:/lib.urfu.ru
Ba3a JaHHBIX OTKPHITOTO JOCTYMA KOJUICKIUH KPUCTATIIMYECKUX CTPYKTYP OPraHU4€CKUX, HEOpraHu-
4eCKHX, METAI-OPraHMYECKMX COEAMHEHNIT 1 MUHEPAJIOB, 32 UCKIIOYEeHHEM OHOMOTMMEPOB
http://www.crystallography.net
[MouckoBble cucTeMbL: bitp:/www.yandex.ru, bttp://www.google com
CsoboaHas sHumkmoneaust: http://ru.wikipedia.org
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Poccuiickast 3eKTpoHHast HaygaHas OubaroTexa: hitp://www.elibrary.ru

Bcepoccuiickuii MHCTUTYT HAYYHOM U TexHu4eckol nHpopmauuu Poccuiickoil akaneMmu Hayk
hitp://www 2. vinitira/

[MowuckoBas cucrema hitp://www.scienceresearch.com

[MTouckoBast crcTeMa MEPUOAMUECKUX u3aanuil u3narenbctsa Elsevier http://www.sciencedirect.com
5.4.6. Dnexmponnuvie 0bpazosamenvule pecypcol

He ucnonb3yrorcest.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE NPAKTHKH
Kadeapa TepmooOpadoTky 1 (PH3MKH METAIOB:
- B 00J1acTH 00PAGOTKM HCCIeAYEMbIX MATEPHAJIOB:
- DJIEKTPUYECKHE TEPMUIECKHE MIeYH ¢ TeMrepatypoii Harpesa no 1400°C
- B chepe npoOONOAroTOBKHM MOJyHaeMbIX MATEPHAJIOB:
- YCTPOMCTBO MPOOOMOATOTOBKHU Il MPOCBEYMBAIOILEH W PACTPOBOM 3NEKTPOHHOM MUKpOCKomuUu lon
Slicer (2007 rona BbIMyCKa);
- MPECC AJsl 3ampeccoBku 0Opa3uoB st ontuyeckoil mukpockonuu CitoPress ¢upmbr Struers (2007
roja BbIycKa)
- MOJlyaBTOMATHYECKUIl monupoBanbHO-udosanbHeiii cranok LaboPol ¢upmer Struers (2004 rona
BBITIYCKA)
- DIEKTPO3PO3UOHHBIN aBTOMaTHUeckuil cranok Ecocut (2008 rona Beimycka)
- B 00,1aCTH MPOBEAEHUSI CTPYKTYPHBIX HCCAEAOBAHMIT H MHKPOAHAJIM3A MOJYy4YaeMbIX MaTepHA-
JIOB:
- MPOCBEYMBAIOLIMIA dJIeKTPOHHBIA Mukpockon JEM 2100 (2007 ropa BeIMycka) ¢ MPUCTaBKOM ajis
mukpoananuza Oxford Inca 2007 rona Beinycka
- PacTPOBBIN BNEKTPOHHBII MuKpockon JSM 6490 (2007 roaa Belllycka) ¢ NPUCTABKAMMU ISl SHEPTO-
IMCIIEPCHOHHOTO U BOJHOBOro mukpoananusa Oxford Inca u audpaxiun oOpaTHO pacCesTHHbIX JJIEK-
tponoB — EBSD HKL
- penrrenoBckuii audpakromerp Bruker D8 Advance (2008 roma BeIMycka), OCHAIEH TEKCTYPHOIl
TPUCTABKOM, SHEPrOJUCIEPCHOHHBIM [ETEKTOPOM, TPHUCTABKOI Uit pabOThl MpH BBICOKUX TeMIlepa-
typax no 1200°C B 3amuTHbIX cpenax u Bakyyme, AntonPaar HTK1200N
- ontuueckue cBeToBbie Mukpockonsl Olympus GX51, Nikon Epiphot 300 (2007-2008 ropma Bbimycka),
C BBIBOZIOM M300pa’keHMsI HA SKPAH KOMIBIOTEPa H BO3MOXKHOCTBIO 00CUETa MONy4aeMbIX CTPYKTYP C
OMOLIBIO CHEeLHUATM3MPOBAHHbBIX Mporpamm Tuna SIAMS-700.
- B o0acTu onpeaeneHus GPU3NKO-MEXAHUUECKHX XAPAKTEPHCTHK MOIYy4aeMbIX MATEPHAJIOB:
- npubop cuHXxpoHHOrO Tepmudeckoro anamuza STA 449 C Jupiter ® (2007 rona Bbimycka) ¢ BO3-
MOYKHOCTBIO OMpEAEeHUs] TEIOPU3NUECKIX CBOMCTB (TEMIOEMKOCTH, SHTAJbIMK MPEBPALLEHMIA),
TeMIEPATyPHbIX HHTEPBAIOB (pa30BbIX MEPEXONOB U U3MEHEHUs MacChl OT KOMHaTHOI# 10 1600°C
- npubop AMHAMUYECKOro MexaHudeckoro anammsa DMA 242 C (2007 rozna BeIMycka) ¢ BO3MOXKHO-
CTBhIO OMPEAECHHsT XapaKTEPUCTUK MOJYJIsl YIPYTOCTH M BHYTPEHHErO TPEHUSI U APYTUX B MHTEPBAJIE
temmepatyp oT -170 mo 600°C
- npubGop nasepHoit Benbiukd LFA 457 MicroFlash (2007 roza Bbinycka) [uist ONpeie/ieHUs] XapaKTe-
PUCTHK TEMMEPATYPONPOBOAHOCTH U TEIJIONPOBOJHOCTH B MHTEPBAJIE TEMIEPATYP OT KOMHATHOW 10
1100°C
- BeIcOKOCKOpocTHOM mumaromerp L78 RITA "Rapid Induction Thermal Analysis" (2007 roza Beimyc-
Ka) Juis onpeneneHust Kod3GPULueHTa MTMHEHHOro TEPMUIECKOTO PACIUMPEHHsl M IOCTPOCHHUs TEPMO-
KMHETUYECKUX AHarpaMM MpeBPALleHnil Py HarpeBe U OXJIaXIAEeHUH (OT KOMHATHOM TemMnepaTypbl 10
1600°C, cKOpOCTb HarpeBa u OXJaxaeHus BIOTh 10 100°C/cek)
- ucnelTaTenbHas MamuHa Instron 3382 (2007 roma BeIMyCKa) U ONPENEHECHUST MEXaHHYECKHX
CBOICTB MPY KOMHATHO# ¥ MOBBILIECHHBIX TemmepaTypax (1o 1200°C)

Mrt139, Mt141, Mt 151 crieruanu3upoBaHHbIe KOMIBbIOTEPHbIE KIACChl HA 15 MOCAMOYHBIX MECT KaskK-
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JAbIN.

BubnuoTeka 1 Ba YNTAJbHBIX 3aj1a YHUBEPCUTETA.

VpasbCkuii LEHTP KOJUIEKTHBHOTO MOJb30BaHus « COBPEMEHHbBIE HAHOTEXHOJIOTHIY
L{eHTp KOJUIEKTUBHOTO MOJb30BAHMUS

JlaGopaTopusi HEHTPA KOJIEKTHBHOIO MOJAb30BAHMSA YPDY:

— CTPYKTYpPHBIX METOJIOB aHAJIM3a U CBOMCTB MaTEPHAaJiOB U HAHOMATEPHAJIOB

7. HEPEYEHb XAPAKTEPUCTHUK NPAKTHUK OII (Bua, 6a3a, ¢popma, comepxanme
NPaKTHK), AAANTHPOBAHHBIX K 00yYeHHIO JHUI C OrPAHMYEHHBIMH BO3MOXKHOCTSAMMU 310POBbS U
MHBAJMAOB, a TAKKE NepedeHb CNeHaJbHbIX PA60UHX MECT AJSA MPOXOKACHHA UMM NMPAKTHK

Jluia ¢ OrpaHUYEHHBIME BO3MOYKHOCTSIMHU 3[I0POBbSI I MHBAJUABI IPOXOAAT y4eOHYFO, TIPOM3BOJ-
CTBEHHYIO U MPEAAUIIOMHYIO TipakTuku Ha kadenpe TOudM.
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9. JIMCT PETUCTPAIIMH U3MEHEHUM B PIIJT

ara
Homep A
3acefaHus Hoanuck
NPOTOKOJIA 3aceaa-
Howmep nucra HHst VeBHO yuedHo-  |Bcero nuctos B n10- PYKOBOAUTES
U3MEHEHU y MEeTOANYECKO- KyMEHTE HAMpPaBJEHHs MOAr0-
METOAMYECKOro co-
ro coBeTa MH- ToBKH (OI)
BeTa HHCTHTYTA
CTHTYTAa
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