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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnesnl paGoueii mporpaMmsl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

IlepeueHb yueOHO-METOUUECKOTO 00ECTIEUEH NS Il CaMOCTOSATEIbHOM paboThl
oOyyaromuxcs M0 AUCLHUIUIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOIHUTEIBHON y4eOHOI IUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLUIUINHBIL.

[Tepedens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTh «HTepHETY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

MeTtonnyeckue ykazaHus sl 00y4YaroUIuXcs 10 OCBOCHUIO IUCHUIUIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUM, UCIIOIb3yEMbIX IIPU OCYLIECTBICHUH
00pa30BaTENILHOTrO MpoLECcca M0 AUCLHUILINHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukpernennsie (aiibt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpedoBanusimu CYOC HUY MAMU, pazpabotanHOoro Ha
ocHoe ®I'OC BO no nanpasnenuto 22.03.01 MarepuanoBeaeHne 1 TEXHOJIOTHH MaTepUAJIOB

ABTOpPBI IPOTPAMMBI.

HpanunuH A.B.

3aBenyrouuii odecneunBaroieil kapeapoit

TAOM

ITporpamma ogo6peHa:

3aBenyroumii Beimyckatomiei kadeapoit TAOM  lupekTop BbIycKaroiero ¢uianaia
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1. IEJIX OCBOEHUSA JUCHUMIIJIMHBI. IEPEYEHDb [INIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

[enbto ocBOeHUS AUCUUTUIMHBI PU3NYECKUE METO/Ibl UCCIIE0BAHNS MAaTEPUAIIOB SIBIISIETCS
JOCTHXKEHHE CIEAYIONMX pe3ynbTaToB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust
1 3-1(TIK-4) 3HaTh COBPEMEHHBIE TEXHOJOIMM OLIEHKHM KadecTBa MaTEepHaJiOB U HU3JENUil U INpoLexypsl
cepTubuKaImu
2 3-1(I1K-5) 3HaTh METONKY KOMIUIEKCHBIX HCCIICIOBAHUN M MCIIBITAHHS MAaTEPHAJIOB W M3JIEIHN, BKIIOUAs
CTaHAAPTHBIE U CEPTU(PUKAIINOHHBIE.
3 3-1(TIK-10) 3HaTh METOJMKHU OLCHKH KauecTBa MaTepPHaJIOB B IPOU3BOJACTBEHHBIX YCIOBHAX
V-1(ITK-4) YMeTp ompenensaTs (u3NYecKWe, XUMHUYECKHE, MEXaHHIECKHe CBOWCTBA MAaTepHajoB IPH
pa3IMYHbIX BHJAaX MCIBITAHUN
5 V-1(IIK-5) YMeTh OLICHNBATh M ONTUMH3HPOBATh COBPEMEHHBIE TEXHOJIOTHH IPOU3BOJICTBA MaTEPUAIIOB H
W3AEINH, KPUTHYECKH W HAay4yHO OLCHHMBAaTh COCTOSHHE TNPOAYKIMH M TIporecca e¢
MIPOM3BOJICTBA TSl COBEPLICHCTBOBAHUSI CHCTEMbI MCHEPKMEHTA KauecTBa
6 V-1(IIK-10) | Ymetp BoIOMpaTh MaTepualbl Ul 3aJaHHBIX YCIOBHU JKCIUTyaTalldd C Y4eTOM TpeOOBaHHA
TEXHOJIOTHYHOCTH, SKOHOMHUYHOCTH, HaIKHOCTH U JIOJTOBEUHOCTH M3/1eIHUN
7 B-1(TIK-4) Brnanets MeTOmaMu IUTAHUPOBAHMS M HMPOBEACHHUS M3MEPHUTENIBHBIX 3KCIIEPUMEHTOB, BBIOOPA U
UCTIONB30BAHUA METOAOB OOpabOTKM 3KCIIEPUMEHTAIBHBIX HAHHBIX W OLEHKH PE3YJIbTaTOB
9KCIEPUMEHTOB
B-1(IIK-5) BrajeTh TEXHUKOM MPOBEICHHUS SKCIICPUMEHTOB M CTATUCTHUSCKOH 00pabOTKH TaHHBIX
9 B-1(ITK-10) | BmameTs cocobaMu OICHKH Ka4yeCTBa MATEPHAIOB B MPOM3BOCTBCHHBIX YCIOBUSIX Ha CTAIUN
OIBITHO-NIPOMBIIIUICHHBIX UCTIBITAHUN ¥ BHEIPEHHS

[Tepeuncnennsie PO sBisitoTCsi OCHOBOM 11 GOPMHUPOBAHMSI CASAYIOUIUX KOMIETEHIIHH !

N Mudp Komnerenuus

1 [1K-4 CrocoGHOCTh HCTIONB30BAaTh B MCCIENOBAHUSAX M pacueTax 3HAHUS O METOJIaX HCCIIEIOBAHMUS,
aHanM3a, IUarHOCTUKU M MOJEIMPOBAHMS CBOMCTB BEIIECTB (MarepualoB), (DU3UUECKHX H
XIMHYECKHX IIpoIleccaX, MPOTEKAIOMMX B MaTepHajax MPH WX IOIXyYeHUH, 00paboTKe H
MOU(BUKAIHA

2 IK-5 I'OTOBHOCTH BBITIOJHATH KOMIUIEKCHBIE UCCIICIOBAHUS M UCTIBITAHUS MPU U3yYEHUN MaTEpHUajioB
W M3JeNHid, BKIIIOYAs CTaHJApTHbIE M CEPTU(UKALMOHHBIE, IPOLECCOB HMX IMPOM3BOJCTBA,
00paboTKu ¥ Mo UKALIMU

3 IK-10 CriocoOHOCTh OIICHWBATh KAa4eCTBO MATEPHAJOB B IPOHM3BOJCTBEHHBIX YCIOBHAX HAa CTaIUH
OTIBITHO-TIPOMBIIIJICHHBIX MCTIBITAHUI W BHEIPCHUS

2. MECTO ANCIUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI.

}Incupmmzma DOu3nueckue METOJAbI UCCICAOBAHHUA MAaTCPUATIOB SABIIACTCA HpG}IHIeCTBYIOHIefI n
HOCJ'IC,Z[YIOH_ICﬁ I CIICAYIOMNX TUCHHIIINH!

N

IpenuecTBYWOMMAE TUCIANIHHBI

Iocaenywonue TMCHUIJINHBI

1 Meranueckue MaTepHAaITbI u | MojenupoBaHue TEXHOJIOTHYECKUX TPOIIECCOB
texHuueckuii mporpecc (CoBpemeHHble | (MoaenupoBaHue CUCTEM)
MaTePHUAIIBI U TEXHOJIOTHH)

2 dusnyeckass XUMHS Hay4uno-uccnenoBarenbckas padbora

3 dusnueckoe METALIOBEICHUE HUtorosas roc. arrecranus

4 duzuka

5 O6mias xumusi 1 HeopraHudeckasi XuMus

6 Ouzuka 2 Duzmka ©W  MexXaHHKa
nehOpMUPYEMBIX TEJl

7 Mertpodorus, CTaHapTU3AIUS n
cepruduKamnus
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OOm1as TpyJI0EMKOCTh JUCIUILTHHBI COCTABIACT 4 3aueTHBIX(bIe) equHuUI(bl), 144 yaca(oB).

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

Monyab Pazgen Jexkuuu | Ipaxrnu. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATHSA padoThI 4acoB | 3K3aMeHaMH
"
KYPCOBBIMH
OMUM 7 KosmuectBennas 6 0 16 0 16 38 144
ceMecTp OIITHYECKast MUKPOCKOIIHSI.
PeHTreHOCTPYKTYpHBII 6 16 0 0 16 38
aHaJIH3.
[MpocBeunBaromias 6 0 0 0 4 10
SJIEKTPOHHAS! MHKPOCKOTIHS
(II5M).
PactpoBas snexTpoHHas 4 0 0 0 2 6
MuKpockornmst (POM).
Meton 4 0 0 0 2 6
PEHTI€HOCTIEKTPAIILHOTO
MHKpOaHaII3a (METO.
PCMA).
Tepmuueckuii u 6 0 0 0 4 10
JIIATOMETPUUECKUI
aHaJ3.
Bceero 32 16 16 0 44 108 144

3.1.Conep:xanue (IMIAKTHKA) THCIUIITTAHBI
B pazoene npueooumcs nonnwiil nepeuerb OUOAKMu4ecKux eOuHuy, nOOIEHCAWUX YC80EHUI0 NPU U3y4eHUuU

OAHHOU OUCYUNTUHDL.

- 1. [Ipenmer konnvecTBeHHON MeTayuorpaduu. Cucremarusanys CTpPYKTYpbl ¢ T€OMETPHUECKOI

TOYKHU 3pCHUA. HOHYKOJII/IQCCTBCHHLIC MCTOJBbI.

- 2. OcHOBHBIE METOIBI MCCIIeNOBaHUA. AHAIW3 10 TiomaaaM. Todeddblid MeTon. JImHeHHbIH

MCTOA. Pe3y.HBTI/Ipy10H_IaSI OI€HKa OCHOBHBIX MCTOJ0B MCCJICIOBaHMAA.

- 3. PexoMennaimu mno ¢ortorpagupoBaHHIO U H300paXEHUIO CTPYKTYpbl. BcromorarensHbie

CpeaACTBa U l'IpI/I60pLI KOJHMYECTBEHHOM MET annorpaq)lm.

- 4. 3amaya pEHTIEHOCTPYKTYpPHOIO aHalnW3a B HCCIEIOBAHUSX M KOHTPOJIE KauecTBa

MCTAJUIMYCCKHUX MATCPUAJIOB.

- 5. Ilpupona pentreHoBckux Jydedl. Mx cnektpel. IlornomeHune peHTIeHOBCKHX JIyYew.

Perucrpanuy peHTTeHOBCKUX JIy4del. J[eTeKTOpbl pEHTITEHOBCKOTIO U3JIy4YEHUs!.

- 6. IlpuHuunsl AMpPakIMOHHBIX METOAOB aHalu3a M amnmaparypa. OCHOBHbIE OINpeNeNieHUs U

(bopMyJIBI CTPYKTYPHOM KpHCTALIOrpaduH.
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- 7. Anamm3 ¢a3oBoro cocraBa. AHaJM3 TBEPABIX pacTBOPOB. [locTpoeHue auarpaMm COCTOSIHUS.

Amnanu3 (azoBoro cocraBa CTajH MOCIE TEPMUIECKOM 00pabOTKH.

- 8. AHaimM3 CTPYKTypHOIO COCTOSIHMSI METAUIOB. AHAIM3 TEKCTyp. AHAIM3 OCTaTOYHBIX

MaKpOHAaIpsHKeHUH. AHaIN3 1e(EKTOB KPHUCTALUTUYECKOTO CTPOCHHSL.
- 9. KoHCTpyKIIHS TPOCBEYMBAIOLIETO 3JIEKTPOHHOIO MUKPOCKOIIA U IPHUHLIUI €r0 PadOThI.

- 10. MeTojbl 371eKTPOHHOMUKPOCKOITMYECKOTO UCCIIEA0BAaHUS METAIIOB U CIi1aBoB. KocBeHHBIN

metoa. [lomynpsamoit meron. [Ipsmoit meron.

- 11. Wndopmanus, nomydeHHas MpU HCCIEIOBAHMM METAJUIOB U CIUIABOB METOJOM (DOJIBT.

MuxkpoaudpakiinOHHbIN (Ha30BbIi aHATN3.

- 12. OnpeneneHre OPUEHTUPOBKH KPHUCTAIOB, Pa3OpPUEHTHPOBKH 3€peH U CyO3epeH u

OPUEHTAIIMOHHBIX COOTHOIICHHH.
- 13. Tuddy3Hoe paccesHue IEKTPOHOB. M3ydeHne TUCTIOKAIMOHHON CTPYKTYPBI.

- 14. IIpsaMoe n3yueHHe MpOLECCOB, MPOUCXOAAIIMX B TOHKOW (oJibre (OMbIThI C HArPEBOM U C

OXJIXKJICHHEM 00paslia; OTbITHI C AeopmMaryeit oopasia).
- 15. Tenaenmu 1 nepcnekTuBsl pazButus [I1OM.

- 16. Mecto POM B mukpockonuu. B3zanmonencTBue 31€KTpOHOB ¢ BEUIECTBOM. JleTeKTHpoBaHue

CUTHAJIOB M ()OPMHUPOBaHKE KOHTpacTa n3o0paxeHns. OOpaboTka curHaa.

- 17. KoHCTpykuusi pacTpOBOrO  3JIEKTPOHHOTO  MHKpockoma. JlokanbHbld — aHanus.

CrepeoMUKpPOCKOMNHS.

- 18. [Ipumenenune POM B MeTamnoBequecknx uccnenoanusx. Meramiorpadus. @paxrorpadusi.

N3yuyenne KpUCTaNIMYECKON U JUCIIOKAIMOHHON CTPYKTYPbI METAJUIOB.
- 19. IlepcniextuBsl pazsutsg POM.
- 20. O61Me NPUHIMITBI METO/1a PEHTTEHOCTPYKTYPHOIO MUKPOAHAJIH3a M €r0 pa3HOBHIHOCTH.

- 21. CoBpemeHHble TpUOOPHI, HCTONB3yeMble it TnpoBeneHnss PCMA. TlpuHimnmansHOe

ycTpoiicTBo. JIokanbHOCTE 1 4yBcTBUTEIBHOCTE PCMA.

- 22. Meroponorust mnpoBeneHuss aHanu3a. (OCOOEHHOCTH TMOJATOTOBKM OOBEKTOB ISt

HCCIICA0OBAaHMA. BBI60p srajoHoB. KauecTBennsbIil ananmm3. KonudecTBEHHBIN aHAIN3.

- 23. Tepmuueckuii anann3. [locTpoeHne nMHMI JIMKBHIyca M COJMIyca Ha Jauarpammax

COCTOsIHHA. I/I3yquHe HpCBpaH_ICHI/Iﬁ B CIUIaBax B TBEPAOM COCTOAHUU.

- 24. Merox mpocroro (0OBIMHOIO) TEPMHUYECKOro aHaimuza. Meton nuddepeHInaIbHOro

TCPMHUUICCKOT'O aHAIN3a.

- 25. Jlunatomerpuyeckuit aHanmu3. CymHocTh MeTtoaa. Cxembl aHamm3a (IpocTOM U

i depeHanbablil aHanu3). Konerpykuuu aunatomerpos. [lunarorpaMmsl (IpUMEpHI).

3.2.Jlekuun
Ne OobeM HIAKT.
Paszgen nucuumiInHbBI ’ Tema neknun Awn
n/n 4acoB eAMHUIbI
1 1.1 KonuuecTBeHHas 6 KonnuecTBeHHasi ontuyeckasi MUKPOCKOIHSL. 1,2, 3
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ONITHYECKAsi MHKPOCKOIIHSL.
1.2.PeHTTeHOCTPYKTYPHBII . 4,5,6,7,
2 AHANITS, 6 PeHTreHOCTPYKTYpHBIH aHATTN3 8
1.3.TIpocBeunBatomias 9, 10, 11,
3 3IEeKTPOHHAs 6 [TpocBeunBaronias anekTpoHHass MuUKpockonus (II19M) 12, 13, 14,
mukpockonusi (ITOM). 15
1.4.PactpoBas 16, 17, 18,
4 3IEeKTPOHHAs 4 Pactposas anextponHas mukpockonus (POM). 19
mukpockonus (POM).
1.5.Meton 20, 21, 22
5 PEHTIeHOCTIEKTPAILHOTO 4 MeTo/1 peHTTeHOCTIEKTPAJIbHOTO MUKpOaHau3a (MeTo
MUKpOaHaiau3a (MeTox PCMA).
PCMA).
1.6.TepMuueckuii u 23,24, 25
6 JUIIaTOMETPUYECKUI 6 Tepmuueckuil ¥ IUIATOMETPUUECKUN aHAIIN3.
AHAJIH3.
Hroro: 32

3.3.Conep:xanue JeKIUi.
1.1.1. KoanyecTBeHHAs1 onTHYecKasi MUKpockonust. (A3: 6, CPC: 4)
Tun nekuun: MabopMarmoHHas JIEKIUs
®opma opranmzanun: JIekus

Onucanue: IIpeamer kommuecTBeHHON Metawiorpaduu. CucremaTH3amyst CTPYKTYpBI ¢

FGOMeTqueCKOﬁ TOYKHU 3PCHUS. HOJ'IyKOJ'II/ILIeCTBeHHBIG MCTOBI.

OCHOBHBIE METONBI HCCIEIOBaHUA. AHanmM3 1o Iom@aasaM. Touedynblii Meron. JIMHEHHBIA METOZ.
PesynpTupytorias orieHka OCHOBHBIX METO/IOB HCClieoBaHus. PexoMmennanuu o ¢otorpagupoBaHiio U
M300paKEHUIO CTPYKTYPBI ISl OMpeNIeNeH s pacipeieieH s o pazMepam. BernomMorarensHbie cpeacTsa
U npuOophl KOIWYecTBEHHONW MeTawiorpaduu. [IpumMepbl HCHOMB30BaHUS METOMOB KOJHMUYECTBEHHOM

MeTayiorpagum.

1.2.1. Pentrenocrpykrypuslii anaaus (A3: 6, CPC: 4)
Tun nekuun: MadopmarimonHas Jexius
®opma opranusaumm: Jlekums

Onucanne: 3anaya peHTTEHOCTPYKTYPHOTO aHalIM3a B MCCIEIOBAHUSAX M KOHTPOJIE KauecTBa
MeTaJuinyeckux MarepuanoB. Ilpupoma pentreHoBckux ayweil. Wx  cnektpel.  Ilornomenue
peHTreHOBcKuX Jydeid. [Ipumenenne sddexra (HOTOIIEKTPUIECKOrO TMOTJIONICHUS JIsi PEruCTpalyn
PEHTI€HOBCKUX JIyyel. JleTeKTopbl peHTreHOBCKOro M3mydeHus. [IpuHIunbl TupakMOHHBIX METO0B
aHamm3a W anmaparypa. OcCHOBHbIE ompefeneHus U (QOpMyIbl CTPYKTYpHOH KpUCTaIorpaguu.
I'eomeTpust aUPaKIMOHHBIX KApTHH M OOpaTHas pelieTka KpUCTaUioB. VHTEHCHMBHOCTH pacCesiHUs
PEHTreHOBCKUX Jyudeil. TexHHKa MOoMydeHHs W pEerucTpauud TU(PPaKIHOHHBIX KapTHH (armaparypa).
@Da30BbIii KAYECTBEHHBI M KOJMYECTBEHHBIM aHamu3. AHaIM3 TBEPAbIX pacTBOpoB. [locTpoeHune

JMarpaMM COCTOSIHUS. AHanmu3 (ha30BOr0 COCTaBa CTIM TOCIE€ TEPMUYECKOH 00paboTKu. AHamu3
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CTPYKTYPHOTO COCTOSIHUSI METAJUIMYECKUX MAaTepuanioB. AHaIM3 TEKCTyp. AHaIU3 OCTaTOYHBIX
MaKpOHAIpPHKEHUH. AHaU3 JNe(PEeKTOB KPUCTAUIMYECKOrO CTPOeHHs 1Mo 3(PdexTy ymupeHus JTUHUNA

PCHTICHOIpaMM.

1.3.1. [IpocBeunBaomas d1ekTponHast Mukpockonus (IIM) (A3: 6, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: KOHCTPYKIMsSI IPOCBEUYMBAIOIIETO 3JIEKTPOHHOIO MHUKPOCKONA M HPUHLMIL €ro
paboTbl. MeTozbl 31EeKTPOHHOMUKPOCKOIMYECKOTO HCCIIEIOBAaHUS METAJUIOB U CIUIaBoB. KOCBEHHBIN
meroz. [omynpsmoit metoa. [Ipsamoit meton. Mupopmatius, norydyeHHas Ipyu UCCIIEI0BAHUN METAILIOB U
CIDTaBOB MeTo/oM (oibr. MukpoanppakMoHHbIH (a3oBblii aHamm3. OnpenesneHne OpUEHTHPOBKU
KPUCTAJIOB, PAa30PHEHTUPOBKU 3€peH U Cy03epeH M OpPHEHTALMOHHBIX CcOooTHoIeHui. JuddysHoe
paccesiHIEe 2JIEKTPOHOB (TEIUIOBOE PACCEsTHUE; PACCEsSHUE, CBA3aHHOE C pa3MepaMu KpUcTaslia; 3(deKTs
OMKHETO TOPSIKA; YPQEKTHI, CBA3aHHBIC C BBIICICHUSIMH BTOPOH (hasel). M3ydeHue MUCIOKAIMOHHON
CTPYKTYpHI (CBOWCTBAa M TOBEIEHUE OTIENBbHBIX JWCIOKAIMH; JUCIOKAIMOHHBIE CTPYKTYpHI). Ilpsimoe
U3y4YeHHE TPOLECCOB, IMPOUCXOSIIMX B TOHKOM (osibre (OMBITBI C HAarpeBOM 00paslia; OIBITHI C

OXJIXKJICHUEM 00pasiia; ONbITHI C Jedopmarer oopasna). TeHIeHIH U TepCcreKTUBbI pa3BuTHs [IOM.

1.4.1. PactpoBas s1exkTponHast Mukpockonusi (PIM). (A3: 4, CPC: 2)
Tun nexumn: Nudopmarrionsas nexys
®opma opranmsanmu: JIekus

Omucanue: Mecro POM B mukpockonuu. [lpuniun pabotsl. B3anmoneiicTBue 31€KTpOHOB €
BeIlleCTBOM. JleTeKTupoBaHHe CUTHAIOB U (POPMHUPOBAHKUE KOHTpacTa n3o0pakeHus. O0paboTka cUrHana.

KOHCprKI_II/I}I PacTpOBOIO JICKTPOHHOI'O MUKPOCKOIIA. JIoKaIbHBIA aHAIH3. CTepeOMI/IKPOCKOHH}I.

[Tpumenenne POM B MeTamoBequeckux uccienoBanusx. Metamnorpadus. @pakrorpadus. Nzyuenne

KPUCTAJUINYECKOU M JUCIIOKAMOHHOM CTPYKTYphl MeTailioB. [lepcniektusel pazsutust POM.

1.5.1. MeToa peHTreHocneKTpaabHOro Mukpoananansa (Merogq PCMA). (A3: 4, CPC: 2)
Tun nexuun: Nadopmarrionsas nexys
®opma opranusaumm: Jlekums

Omucanue: OOmME NPUHIMIBI MeToJa M ero pazHoBUAHOCTH. CoBpeMeHHble MpHOOPHI,
ucnonezyemble gt npoBeneHus  PCMA.  IlpuHnunuansHoe — ycrpoiictBo.  JlokambHOCTh 1
gyyBcTBUTENILHOCTE PCMA. Metononorus nposeneHus ananuza. OcoOeHHOCTH MOJrOTOBKY OOBEKTOB IS

uccrenoBanus. Beioop sranonoB. KauectBenusiii aHamm3. KonmuecTBeHHBINM aHATTNS.
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1.6.1. Tepmuyeckuii u AunaTromerpudeckuii anaams. (A3: 6, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3anmu: JIekius

Onucanne: Tepmuueckuit ananms. [loctpoenune MMHUN JTUKBUAYCA M COJMIyCa HA JUarpaMmax
cocTosiHuA. V3ydyeHue mpeBpalleHuil B CIIaBaX B TBEPAOM COCTOSIHUM. MeToa mpoctoro (0OBIYHOIO)
TepMHUUECKOro aHanuza. Meroa auddepeHnaibHOro TePMUYECKOT0 aHaimu3a. MeToauKa BbINOJHEHUS
TEPMHUYECKOTO aHaim3a: (METOAbl M3MEPEHUS TEMIIEpaTyphbl; METOJ BBIOOpa Macchl 00pasia; METO.
BBIOOpa CKOPOCTH M3MEHEHHS Temrieparypbl). Jumaromerpudeckuii anamm3. CynHoOcTh Merona. Cxembl
aHamm3a (mpocrol u nuddepeHnnanbHbli  aHanu3). KoHCTpykuuu aunatomMerpoB. Jlumarorpammbl

(mpuMepHI).

3.4.IIpakTuyeckue 3aHATHS

Ne Pasznen Oo0bem, Jnpakr.
TeMa MPAKTHYECKOTO 3aAHATHS
n/m | AMCUMIUIMHBI 4acoB eUHUIBI
1.2.PeHTrenoct . 4,56
1 I 4 WHauiupoBaHue pEeHTIEHOPaMM METAJIOB C KyOHUYeCKOn
PYKTYP KPUCTAJUIMYECKON PELIETKOM.
aHaJIH3.
1.2.Pertrenoct . 4,5,6,8
o PeHTreHOBCKHMiT METO/T HCCIIEIOBAHUSI TEKCTYPBI IeopMaIiviu
2 PYKTYpHBIH 4
METaJLIOB.
aHaJIH3.
1.2.Pertrenocr . . 4,5,6,7
o PeHTreHOBCKHUiT METO/T ONpe/ieNieH sl CTPYKTYPHBIX U3MEHEHHH TPH
3 PYKTYpHBIH 4
3aKaJIKe CTaJIH.
aHaJIH3.
1.2.Pertrenocr 4,5,6,7
4 PYKTYPHBIH 4 Da3oBbIil aHATM3 TUTAHOBBIX CILIABOB PEHTTEHOBCKHUM METOJIOM.
aHaJIH3.
HTroro: 16

3.5.Conep:xaHue NPAKTHYECKUX 3AHATHI
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1.2.1. UngunupoBaHue peHTTeHOTPaMM MeTAJVIOB ¢ KyOH4eCKOil KPUCTANIMYEeCKOH pelIeTKoi.
(A3:4,CPC: 3)
®opma opranuszanuu: [Ipaktudeckoe 3ausaTue

1.2.2. PeHTreHoBCKMii METOI HCC/IEIOBAHNUS TEKCTYPBI AepopManun MeTaLIoB. (A3: 4, CPC: 3)

®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

1.2.3. PeHTreHOBCKHI MeTO/ ONpeaeeHUusl CTPYKTYPHBIX M3MEHEeHMI Py 3akaike craan. (A3: 4,
CPC: 3)

®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

1.2.4. ®a30Bblii aHAJIN3 TUTAHOBBIX CILIABOB PeHTreHOBCKUM MeTooM. (A3: 4, CPC: 3)

®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

3.6.J1aGopaTopHbie padoThI

No Pazpnen HaumenoBanue 1adopaTopHoii HaumeHnoBanue Oobbem, JAunpakr.
n/n | AMCHMIIMHBI padoThI JadopaTopumn 4ac0B eIMHUIbI
1.1. KonuuecTs . MartepuanoBeieHUe U 1,2,3
Onpeznenenue 00beMHOMN 10711
CHHasI TepMUYecKas 00paboTKa
1 (ha30BBIX U CTPYKTYPHBIX 4
OnTHYECKas
COCTaBIISAIONINX CIIJIABOB.
MHUKPOCKOTIHSI.
1.1.Komuuects | Onpenenenue 4uciia BBITYKIbIX MarepuanoBeaeHue u 1,23
5 eHHas gactuil (a3el B 00beMe cIijiaBa u TepMuueckast 00paboTka 4
ONTHYECKAsl | MapaMeTpPOB pacCHpeeNeHUs X
MHUKPOCKOIIHSA. | pa3MepoB.
1.1.Komnuects | Onpenenenrne OTHOCUTEIbHON MartepuanoBeneHue u 1,2,3
3 CHHas yAETbHOH MOBEPXHOCTH (a3 cIiaBa U TepMHUYeckas 00paboTka 4
ONTHYECKas | YACTHHOH MMOBEPXHOCTH
MHKPOCKOIHS. | METATMYSCKUX OPOMIKOB.
1.1.Konmnuects . MarepwuanoBecHUE U 1,2,3
KonmgectBeHHbIi
CHHas . TepMHudeckas o0paboTka
4 MeTautorpaduIecKuii aHaIu3 4
ONTHYeCKast
JBYX(ha3HBIX THTAHOBBIX CILIABOB.
MHKPOCKOIIHSI.
HToro: 16
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3.7.Conep:xkanue J1a00paTOPHbIX padoT

1.1.1. Onpenenenue 00beMHOI 10/ (a30BbIX U CTPYKTYPHBIX COCTABJISIIOIIUX CIUIABOB. (A3: 4,
CPC: 3)
®opma opranusanuu: JlaboparopHas padota

1.1.2. Onpenesienne Yuc/ia BBITYKJBIX YacTUL (ha3bl B 00beMe CIUIaBa M IapaMeTPOB
pacnpenesienusi ux pasmepos. (A3: 4, CPC: 3)

®opma opranuszanuu: Jlaboparopuas padbora

1.1.3. OnpenesieHne OTHOCUTEIbHOM yIeJIbLHOH MOBEPXHOCTH (pa3 cniiaBa u yaeJIbHOI MOBEPXHOCTH
MeTa/UInYecKux nopomkoB. (A3: 4, CPC: 3)

®opma opranuszanuu: Jlaboparopuas padora
1.1.4. Kosim4ecTBeHHbII MeTa/uIorpadpuyeckuii anaam3s AByX(a3HbIX THATAHOBBIX CILVIABOB. (A3: 4,

CPC: 3)
®opma opranuszanuu: JlaboparopHas padbora

3.8.KontpoJs camocrosiTesbHOI padoTel (KCP)

Ne Pa3nen Oo0nem, Tema KCP
n/n JMCHMILIHHEI 4acoB
Hroro:
3.9.Conep:xxanue KCP

3.10.KypcoBbie paGoThl 1 MPOEKTHI 10 AUCHMILINHE

3.11.I1pomesxyTOYHAS aTTeCTALMA
1.

Ipuxpeniennble gaiabl: Dx3amet (7 cemectp).doc

4. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA U1
CAMOCTOSTEJBbHOMN PABOTHI OB YYAIOIINXCA MO IUCHUILIVHE

1. OcHOBHAas 1 AONOIHUTENBHAS JINTEPATypa MO JUCIUATIINHE
2. Pecypcbl nH(pOpMallMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «IHTepHEeT.
3. Pecypchl HayqHO-TexHHUYECKOH Onbmoreku MAU.

4. ndpopmanoHHble CTeH bl Kadeapbl.
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S. ®OH/] OIIEHOYHBIX CPEJICTB JIJIsI TIPOBEJIEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIUXCA 1TO JUCIUITJIMHE

Onucanue nokasaresyied, KpUTEpUU OLIEHUBAHUS KOMIIETCHIIMI M OMUCAHUE KA OLICHUBAHUS
OCYIIECTBISIIOTCA B cooTBeTcTBUU C I[lomokeHneM o OasIbHO-PEHTHHIOBON CHUCTEME OIICHKHU
pe3ynbraroB oOydenus cryneHtoB no mucrurumae (IIpuka3 Ned2 ot 04.04.2014 «O06 yTBepkIeHUU
MOJIOKEeHUS «PEHTHHT IO JUCIUILTUHEY).

Jlyist OlIeHWBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHHUI O0yYaONUXCS

UCHOJIBb3YIOTCS cienytomue Kputepun no 100-6anpHON HiKae:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBL;
2. ITlpennoxenue criocoda penieHus mpoOIeMbl;

3. OO6ocHoBaHME criocO0a pemeH st MPodIeMbI;

4. JlemoHcTpalus crnoco0a pemeHus mpooIeMBbl.

OnieHMBaHUE OCYIIECTBIISIETCS MO CICAYIOIEH IIKae:

100-6annpHas mkana PesynbTat ocBOCHUA
menee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii 4eTko HEe BhIpaXKeH
71-100 Kpurepuii BbpaxeH yeTko

I[J'ISI OLICHUBAHUA CUTYAallUOHHBIX 3aJaHul HCIIOJIB3YCTCA CICAYIOIIasl IKaja:

100-6annpHas mkana PesynbTat ocBOCHUA

oOyJaronuiicss He MOXeT chOopMyITHPOBATH
meHee 30
po0ieMy, MPeACTaBICHHYIO B 3a1aHUN

oOyyaromuiicss GOpMyIUPYyET MOCTABIECHHYIO
3a/aqy, y Hero c)opMHUpPOBaHbI

31-50 W30JIMpPOBaHHbBIC 3HAHUS U YMEHUS, OJTHAKO

) OTCYTCTBYIOT HHTCTPHUPOBAHHBIC ITOHATHA U
HAaBBbIKH, B PE3YJIBTATC UCTO JOMYIICHBI

OIIIMOKH B peUICHUHN U 3aJaHNUEC HC BBIITOJIHCHO

3aJlaHue BBIIIOJIHEHO, 00yJaroIuiics
MIPUMEHSET 3HAHUS TSI PEIICHUS
£1.80 MOCTaBJIEHHOM MPOOJIEMBI, OHAKO HE
) c(hOpMHUPOBAHBI KOMIIETCHIIUH, BCICCTBUE
4ero 00y4aroIHiics UCTIBITHIBACT 3aTPYAHCHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIIECHUS 3a/1a9n

3a1aHUEC BBIITOJIHEHO KaK B TCOPECTUYCCKOM,

81-100 TaK U B IPAKTHUUECKOM ILJIaHe, 00yJaromuics
JIETKO IEMOHCTPUPYET CBOXO KOMIIETEHTHOCTD

110 JAHHOMY BOIIPOCY

@DOoH/IBI OLICHOYHBIX CPE/CTB, MO3BOJIAIOLINE OLICHUTh Pe3yJIbTaThl 00y4EHUs, BKIIOYAIOT B ce0sl:
®  BOIPOCHI K IPOMEKYTOYHOM aTTECTALINH.
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[lepeuenb

KOMITETEHIIUH U ATanbl X GOpMUPOBaHUS IPUBEACHBI B ClIeAyIOIIeH TabauIe:

HIndpp

KomMnerenuus

Jtanbl GopMUPOBAHUS KOMIETEHIINH

I1K-4

Cnoco6HOCTh HCTIOJNIb30BATh B
HCCIICIOBAHMAX M pacyeTax 3HaHHA O
MeToaax HCCIIeI0BaHMS, aHaIIN3a,
JIMarHOCTHKH W MOJIEIHUPOBAHUS CBOMCTB
BEIIeCTB (MaTepuayioB), (UIUIECKUX U
XHMHYECKHX IpoLeccax, NPOTeKalouX B
Marepualiax IpH HX MOJy4YeHHH, 00paboTke
1 MOJu(UKAUU

Jlexnuu:

1. KonudecTBeHHast ONTHYECKAasi MUKPOCKOIIHAL...

2. PeHTTeHOCTPYKTYpHBIN aHATIH3.

3. IIpocBeuuBaromias 3JE€KTPOHHAas MHMKPOCKOIUS
(II5M).

4. PactpoBast aneKkTpoHHast Mukpockonus (POM)..

5. MeTon pEeHTreHOCHEKTPAIBHOTO MHKpOaHalIu3a
(meTom PCMA)..

6. TepMmuueckuii ¥ TUIATOMETPUICCKAN aHAIHS..
JlabopaTopHBIE paOOTHI:

1. Ompenenenne oO0BeMHON momu (Ha3oBBIX U
CTPYKTYPHBIX COCTABIISIFOIINX CIUIABOB..

2. OmnpenenieHne 4HCia BBIMTYKIBIX 4acTHl (asbl B
o0beMe cIlaBa U IHapaMeTpoOB pacIpeieNeHHs HX
pa3sMepoB..

3.  OmnpeneneHue  OTHOCUTENBHON  yAeIbHOI
MOBEPXHOCTH (a3 cIutaBa M YJEIbHOH MOBEPXHOCTH
METANTHIECKUX TTOPOIIKOB..

4. Konn4ecTBEeHHBI MeTaUIOTpaQUUSCKUA aHAIH3
JBYX(a3HBIX THTAHOBBIX CIIABOB..

IIK-5

T'OTOBHOCTH  BBINOJIHATHL  KOMIUIEKCHBIE
UCCIIC/IOBAHMS M UCIBITAHUS MPH U3yUYCHHUU
MaTepHaoB U U3 IETNH, BKJIIOYas
CTaH/IapTHBIC u cepTu(UKAIUOHHbIEC,
MPOLIECCOB UX MPOU3BOJCTBA, 0OPabOTKH U
MOIU(pUKAITHA

Jlexnun:

1. PEeHTreHOCTpYKTYpHBII aHaIu3.

2. IlpocBeunBaromiass 3JICKTPOHHAS MHKPOCKOIIHNS
(II2M).

3. PactpoBas siexTpoHHast MUKpockonus (POM)..

4. MeTox pPEHTIEHOCIEKTPAIbHOTO MHKpOaHAIN3a
(meton PCMA)..

5. TepMHUUYECKUI U TUIATOMETPUUYECKUI aHAIIU3..
JlaGoparopHbie pabOTHI:

1. Omnpenenenve OTHOCHUTEIBHON yAEIbHOMI
MOBEPXHOCTH (a3 cIutaBa M yJEIbHOW MOBEPXHOCTH
METaINTHIECKUX TTOPOIIKOB..

2. KomudecTBeHHBI MeTatorpauIeckuii aHaIH3
JIBYX(a3HBIX TUTAHOBBIX CIIJIABOB..

I1K-10

CrrocoOHOCTE OLIEHHUBATH Ka4yeCTBO
MaTepUaiOB B MPOU3BOICTBEHHBIX YCIOBHUSIX
Ha cTaguu OTBITHO-TIPOMBIIIIIEHHBIX
UCTIBITAHUN W BHEPEHHUS

3HaThb METOJMKH OLEHKM KayecTBa MaTepHalioB B
HpOI/ISBOJICTBeHHI)IX yCJ’IOBI/IﬂX

YMeTh BBIOMpATh MaTepUalbl T 3aJaHHBIX YCIOBHIl
3KCIUTyaTaluu c YYETOM TpeboBaHUit
TCXHOJIOTHYHOCTH, 3KOHOMHYHOCTH, HAACKHOCTHU H
JOJITOBEYHOCTH M3JICTUN

Brnanmets ciocobamu OICHKH Ka4ecTBa MaTEPHAIOB B
MIPOU3BOJCTBEHHBIX YCJIOBHUSAX Ha CTaJuM OIBITHO-

MMPOMBIIUICHHBIX HCIBITAaHUHA U BHCAPCHUA CCMCCTp -
7

6.

Bonpocsl kK NIpOMeKYTOYHOM aTTECTALMHU

«DU3MYECKUEe METOJIbl UCCICAOBAHUS MAaTCPHUATIOB)

1. Ok3amen (7 cemectp)
IIpuxkpeniennsie gpaiiabi: Jx3ameH (7 cemectp).doc

NEPEYEHb OCHOBHOM 1 JTOIMOJHUTEJIbHON YUEEHOM JINTEPATYPLI,

HEOBXOIMMOM 1J151 OCBOEHUA TUCIUILINHBI
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a)OCHOBHAs JIUTeparypa:

1. Kpumran M.M., flcaukoB WN.C., Ilonynun B.M. Ckanupyromas 3jI€KTpOHHasT MUKPOCKONHUS M

peHTreHoCHeKTpanbHbIN aHamm3. — M.: Texaocdepa, 2009. — 208 c.

2. Kmapk D.P., D6epxapar K.H. Muxpockonuueckue METOAbI HCCIESIOBAaHMS MarepuajoB. — M.:
Texnocdepa, 2007. — 375c.

3. dpanuma A.B. Ompenenenne o0beMHON 107H (DAa30BBIX U CTPYKTYPHBIX COCTABIISIOIIMX CILUIABOB
METOJJaMH ONTHYECKON MHUKpOCKOIMH. MeTouyeckue yka3zanus K JadopatopHoit pabore. — M.: MATH,
2014. - 16c.

4. Jlpanuima A.B. OnpeneneHue umcia BBIMYKIBIX 4YacTHIl (a3bl B 00beMe CIIaBa M HapaMeTpoB
pacnpesieNieHusi MX pa3MepoB MeETOJaMU ONTHYECKOM MHKPOCKONMU. MeToauueckue yKa3aHus K
nabopartopHoit padote. — M.: MATH, 2014. —21c.

5. Hpanumma A.B. OmpeneneHue OTHOCHTENILHOW YIENbHOM MOBEpXHOCTH (a3 CijlaBa U yJeNbHON
MOBEPXHOCTH METAIUTMYECKUX MOPOIIKOB METOJAMHU ONTUYECKOM MUKPOCKOMHMU. MeToInYecKue yKa3zaHus
K laboparopHoii padote. — M.: MATH, 2014. — 14c.

6. [dpannua A.B. KonmuectBeHHbIH MeTautorpaduyueckuii aHamu3 AByX(a3HbIX TUTAHOBBIX CILIABOB
METO/IaMH ONTHYECKON MUKpOCKONMU. MeTtoandeckue yka3aHus K jjabopaTopHoil padore. — M.: MATU,
2014. - 28c.

7. Eroposa 1O.b., Hdpanummna A.B., MamonoBa @®.C. WHmunmpoBaHue pEeHTTEHOrpaMM METAJUIOB C
KyOn4ecKol KpUCTaUIMYECKOH perieTkol. MeToauueckue yka3aHus K MPaKkTUYECKOMY 3aHSATHI0. — M.
MATMN. 2013. — 16¢.

8. Eroposa 10.b., lpanuuun A.B., MamonoBa @.C. PeHTreHOBCKHMII METOJ| MCCIEAOBAaHUS TEKCTYPHI

nedopMalu MeTasioB. MeToanvecke yKa3aHusl K IpakTHueckomy 3ansatuto. — M.: MATU, 2013. — 14c.

10. Eroposa [O.b., panumma A.B., MamonoBa ®.C. @®a30Bblii aHaIN3 THUTAHOBBIX CILUIABOB
PEHTI€HOBCKUM METOJIoM. MeTroinveckue yKa3zaHus K IpakThueckomy 3aHstuio. — M.: MATH, 2013. —
l6c.

11. Eropoga 10O.b., [dpanuimn A.B., MamonoBa @.C. PEHTreHOBCKHI METOJ ONpPENEIeHUs] OCTaTOYHbIX
MAaKpOHAINpPsHKEHUH B TUTAHOBBIX CIUIaBaX. METOAMUYECKHE YKAa3aHMs K IPAKTUYECKOMY 3aHATUIO. — M.:
MATH, 2013. - 11c.

0)I0nOTHUTEIHHAS JIUTEPATYpa:

1. ®usuveckoe marepuanoBereHne B 6 Tomax. Tom 3. Metoapl uccienoBaHusl CTPYKTypHO-()a30BOTO
cocrosinusi marepuaioB / H.B. Bonkos, B.U. Cxpeitasiii, B.I1. ®umunmos, B.H. Snsies; mox pen. b.A.
Kamuna. — M.: MU®MU, 2008. — 808c.

2. Kypapne JLI'., ®unatop B.M. ®usnyeckue MeToAbl HMCCICAOBAaHHWS METaUIOB M CIUIaBOB. —
Yensionack: M3narensctBo OYpI'Y, 2004. — 560c.

Bepcus: AAAAAAB38fs Koa: 000133871



3. Ymanckwii S.C., CkakoB I0.A., IBanoB A.H., Pactopryes JI.H. Kpucramiorpadus, pearrenorpadus u

AJIEKTpOHHAs MUKpocKonus. — M.: Meramtyprus, 1982. — 632c.

9. Eroposa lO.b., [Ipanunmua A.B., MamonoBa @®.C. PeHrtreHorpaduueckuii MeTOJ| ONpeaciacHUs
CTPYKTYPHBIX M3MEHEHUH MpU 3aKajJKe CTaid. MeToIuuecKue yKazaHUsl K MPAKTUYeCKOMY 3aHITHIO. —
M.: MATH, 2013. — 10c.

1. NEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITUOHHON
CETH «<MHTEPHET», HEOBXOJIHUMBIX /JJISA OCBOEHUSA JUCHUITIVIMHBI
Jns  obOecneueHust  00pa3oBaTeIbHOrO  Ipolecca MO  JUCUMILIMHE — 0Oydarouiumcs
IIPEAOCTABIIACTCS BO3MOXKHOCTh KPYTJIOCYTOYHOI'O JHMCTAaHIIMOHHOIO HMHIMBUAYAJIBHOTO JOCTYIIA K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JIIOOOW TOUYKH, B KOTOPOW HMMEETCS JIOCTYN K CeTH

«HHTEpHETY.

HaumeHoBaHue pecypca HHTepHeT-CCHIIKA Ha pecypc

"ZNANIUM.COM"

DneKTpoHHAas OoubnamoreyHas cuctema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlanb

DnexTponHas 6ubnnoreunas cuctema OO0 e.lanbook.com
"N3narenbcTBo JlaHb".

00O "DiexTponHoe m3aTeabeTBo FOPAVIT"

DOnekTpoHHass OuONMMOTeUHash cHcTeMa FOPAUWT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas oubauoreka MAU

Dnexkrponnas oudmuoreka MAU (codoctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas1 OubImoTeka KoHncopunyma aspokocmudeckux By3oB Poccun
DeKTpoHHAs OubIHOTEeKA Koncoprmyma | http://elsau.ru
a’POKOCMHMYECKHUX BY30B Poccum.
bubaunorexka POOU
bubmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library
EanHoe okHO 10cTyna K 00pa3oBaTe/IbHBIM pecypcam
Enunoe okxHO 1ocTyna Kk 00pa3oBaTebHBIM pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHDB"

DnexTponHas obubnnoreunas cuctema eLIBRARY. ‘ http://elibrary.ru

00O "HaunonauabHblil nugposoii pecypc "Pykont"

OO0 "HanuonanbHbii nudpoBoit pecypc "Pykont". ‘ http://text.rucont.ru
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/

000 "uBUC"
00O "UBUC". | http://ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'

OOO "Hurerparop aBropckoro mnpasa" 1Qlib. ‘ http://www.iglib.ru/
OI'BY "PI'B"
DnekTpoHHas oubnuoreka auccepranuii PI'b. http://dvs.rsl.ru
HanmonanwsHas anexrponnas oubnuorexa (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru
OnexkrpoHHo-MHbopmanmonnsiii Koncopuumym".
Hayu4HbIe MOJIHOTEKCTOBBIE PECYPCHI H3/1aTCIILCTBA http://link.springer.com/
Springer (apxuB).

HaydHble TOJHOTEKCTOBBIC JKypHaidbl —u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile kommnannu EBSCO. http://www.greeninfoonline.com.
BHemHesKoOHOMHYECKOE 00beUHeHHe " AKaleMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTHB Poccun"

baza manneix Web of Science (nmpaBooGmamarens - | wWww.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http:/link.springer.com/
00pa30BaTeIBHBIX I[ETISX. http://www.nature.com/

Springer

Nature

baza nannsix komnanuun EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHble  MOJHOTEKCTOBBIC  JKypHaJ bl W KHuru | http://www.sciencedirect.com

n3narenscrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHble MOJIHOTEKCTOBBIE AaHIIIOSI3BIYHBIE KypHabI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3ZAHMS JJISI OBYYAIOILIIUXCS IO OCBOEHUIO
JTUCIATITAHBI

D¢ dexkTuBHBIM cHOCOOOM pa3BUTHS TBOPYECKMX CHOCOOHOCTEH CTYJIEHTOB NpU H3YyUYEHHUH
JOUCHUIUIMHBL SIBJISIETCSl CaMOCTOsTeNbHAsE paboTa, KOTopasi HallelieHa Ha HpopadOTKy CTyJeHTaMH
MaTepuasa MpoIEeAINX KOHTAKTHBIX 3aHATHH U IOATOTOBKY K IPEACTOSALIMM 3aHATHM.

CamocrosiTenbHasi paboTa CTYIEHTOB HPOBOAMTCS HMHU B COOTBETCTBHM C COOCTBEHHBIMU
BO3MOXXHOCTSIMU. MOXXHO, OJHAKO, pPEKOMEHJOBAaThb TIPYNIOBOE M3yYE€HUE  MAaTepHaJIOB,
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o0ecrnieunBaroIiee COBMECTHYIO pPAa0OTy HECKOJbKHUX CTYJIEHTOB, UYTO TOJOXKUTEIBHO BIUSET Ha
Ka4eCcTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BBICOKas CTENEHb YCBOCHMS H3y4yaeMOH JHCLUUIUIMHBI JOCTUIaeTcs IpH
MOCTOSIHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuasioM. B 3ToH cBs3M kenarenbHa mpopaboTka
JIEKIMOHHOTO MaTepuaja B JIeHb €ro MpPOYTEHHs, YTO IO3BOJISIET, BO-NIEPBBIX, ONEPAaTUBHO (Ha
CJIeIyIOIIEH JIEKIIMK) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI M, BO-BTOPBIX, CO3JaBaTh Oara)k 3HAHUU MO
JUCLUIIIMHE 3310JIT0 10 IPOMEXYTOYHOM aTTeCTALNH.

[Ipu nmoaroToBke K MPaKTUYECKUM 3aHATHUSM TaKKe HE0O0XoIuMa MpopadOTKa JEKIMOHHOTO
MaTepuaga. ITO MO3BOJUT OCO3HAHO paboOTaTh C IpeIaracéMblM MaTepHalloM IperojaBaTeieM Ha
MPAKTUYECKOM 3aHSTHUHU, &, CJIEJI0BATENIbHO, 3aKJIa/bIBaTh 0a3y METOJUMK M IPUEMOB NPHU PELICHUU
MPaKTUYECKHX 3a/1a4.

[Tpu u3ydeHnn marepuaia HeoOXOIUMO AeNaTh aKIEHT He Ha 3a3yOpMBaHUU MaTepuana, a Ha
MOHUMaHHUE ero (PU3MYEecKOW CyTH, YTO Pa3BUBAET MBIILJICHUE U TO3BOJIET MOHITh METOAOJIOTHIO
M3y4aeMOMN JUCUUIUIAHBIL.

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOI' M1, UICITOJIb3YEMBIX ITPU
OCYIIECTBJEHHUU OBPA3OBATEJBHOI'O ITPOLUECCA IO JUCHUITIJIMHE
JlucuuIuiiHa ~ OPUCHTHUPOBAaHA HAa TPUMCHCHHE KOMIBIOTEPHOM TEXHUKH, PECYpCOB

MH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Onbimorekn MAW s
MOMCKa, cOopa, XpaHeHUs, 00pabOTKH U MIPEACTaBICHHU HH(OPMAITUH.

[Tporpammuoe obecnieuenme, MTHTEpHET-peCypChl, 3JIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI:

1. Onepanmonnas cucrema Windows 7.

2. Tlaker npuknagaeix nporpamm Microsoft Office 2007 (tekcroBbiit pemakrop Word 2007,
tabauuHbIi nporieccop Excel 2007, mporpamma co3gaHus mpe3eHTanuii U npunoxkenuii PowerPoint
2007).

3. IIporpamma-6paysep Internet Explorer 9.0.

4. UHTepHeT pecypchl:

http://mrc.org.ua/fiziko-himicheskie-metodi-issledovanij-materialov (Caiit crnpaBOYHBIX JaHHBIX IO
HCCIIETOBAaHUIO MaTepUaOB);

http://ru.wikipedia.org/wiki (CBo6oanas sHnmkIONICIUS — BUkumneaus);
http://www.naukaspb.ru/spravochniki/Demo (CaiiT cripaBOYHBIX JaHHBIX 0 METOJAaM HCCIICIOBAHUS
METAJIJIOB);

http://do.gendocs.ru/docs/index-214391.html (Ha caiite onuchIBarOTCsS 3a1aud, periaeMble METOJ0M
PEHTIEHOCTPYKTYPHOTO aHAITN3a);

http://refoteka/ru (PedepaTsl 10 PEHTTEHOCTPYKTYPHOMY U PEHTT€HOCIIEKTPAIbHOMY aHATU3Y ).

10. OMUCAHUE MATEPHUAJILHO-TEXHUYECKO¥ BA3bI 10 OCBOEHUIO
JUCHUTIINHBI

1. JIekiinoHHEBIE 3aHATHSA

1.1. KoHcniekT nekuuii o AUCUMIIIIMHE B 3JIEKTPOHHOM BHJIE;

1.2. KoMmieKkT 3JIeKTpOHHBIX MTPe3eHTali/cllaiiioB;

1.3. Aynutopust kadenpsl «TexHomoruss W aBTOMaru3auus o0OpabOTKM MaTepUalioBy,
OCHalIeHHasl MPE3eHTAIMOHHON TEXHUKOM (BUIEONIPOEKTOP, SKpaH, HOYTOYK).

2. JTabopatopHble pabOThI

2.1. JlabGopaTtopusi «MeTtayuioBeieHHEe W TepMHUecKas oOpabOTKay, OCHAIEHHAs ONTHYCCKUMHU
MeTaJuIorpapUueCKUMH MUKPOCKOIAMU ¥ KOMIUIEKTOM MUKPOUUTU(OB.

3. [IpakTryeckue 3aHATUS

3.1. KommnbrotepHuslii kiace kadenpsl « TexHonorus u aBromarusanus 00pabOTKU MaTepuaIoBy;
3.2. [Ipe3eHTaniMoHHas TEXHUKA (BUACOMPOEKTOP, IKPaH, HOYTOYK);
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3.3. IlakeTsl mporpamMmHOro obecrieueHus oOIero HazHadeHUs (TEKCTOBBIM pemakTop Word
2007, Tabmuunbiit iporieccop Excel 2007, mporpamma co3aHusi U AEMOHCTPALlUU TIPE3CHTAINN

PowerPoint 2007).
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Ipnnoxenne 1
Kk paloueii nporpaMme JHCHHUILIHHBI

«Duzngeckre METOAbLI NCCICIOBAHUS MaTSPHATIOB»

AHHOTaNUsA padoyeil MPporpaMmmbl

Hucuunnuna dusnyeckre METOJbl HCCIEeOBaHUs MaTepualoB SBISETCA 4YacTbio bioka |1
JIMCIMTUTNHEBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB  TI0  HAMPABICHHUIO  IOATOTOBKH
22.03.01 MarepuanoBeicHUE W TEXHOJOTMH MaTepuasioB. J[ucuurmimHa peanu3yercs Ha CTynuHO
dakynprere «MOCKOBCKHI aBUAIIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcutera)» kadenpoit (kapeapamu) TAOM.

JucuuminHa HareneHa Ha (opMupoBanue cieayromux kommerenuii: [1K-4 TTK-5 ,ITK-10.

Coz[epxcaHHe AUCHUIINIMHBL OXBATbIBACT KPYI' BOIIPOCOB, CBA3aHHBLIX C! PACCMOTPCHUCM
TCOPECTHYCCKHUX OCHOB M TIIPAKTHYCCKOI'O MHCIIOJBb30BaHMA OCHOBHBIX MCTOAOB HCCICAOBAHUA
MCTAUIMYCCKUX MAaTCpHuajloB — OITHYCCKOM MHUKPOCKOIIMHU, PECHTITCHOCTPYKTYPHOI'O AaHaJIM3a,
MIPOCBEUYMBAIONICH M PaCTPOBOM SHCKTDOHHOﬁ MHKPOCKOMNHWH, PCHTITCHOCIICKTPAJIbHOI'O MUKPOAHAJIM34a,
TEPMHUYCCKOTO U JUJIATOMECTPUYCCKOT'O aHaJIn3a.

[IpenogaBanue MUCHUIUIMHBI MpEAyCMaTpUBaeT Cieayrolue (HOpMbl OpraHU3AlMHU y4eOHOTO
nporecca: Jlekmwus, [1paktuueckoe 3anstue, JlabopaTopHas padora.

[TporpaMMo#l TUCHUTUTHHBI MPEAYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TPOMEKYTOYHAS
aTtrecrainus B opme Dk3aMmeH (7 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JMCIUIUIMHBI COCTABIsICT 4 3a4eTHhIX enuHwmil, 144 yacos.
[TporpamMMoii JHUCIUIUIMHBI TPEAYCMOTPEHbI JieKIMoHHbIe (32 dacoB), npaktuueckue (16 uacos),
naboparopubie (16 wacoB) 3aHsTus u (44 4YacoB) caMOCTOSTEIBbHOW pPabOTHI cTydeHTa. Llenmbio
OCBOCHUS JIUCIUIUIMHBI SIBIISETCS (DOPMHUPOBAHUE y CTYJICHTOB MPOYHBIX 3HAHWW IO METOJaM
WCCIIEIOBAHMS KPUCTATUYECKOW CTPYKTYphl METAJUTMUECKUX MaTepHuaioB, (Ha30BOro cocTaBa
CIUTaBOB, XWMHYECKOW HEOJHOPOJAHOCTH METAUIOB M CIUIABOB, CTPYKTYpHBIX HM3MEHEHUI B
METAINTMYECKUX MaTepuasax Mpu ux aegopmaiiu u TepMuueckoil o0padoTke, pa3oBbIX paBHOBECHIT B
JBYXKOMITOHCHTHBIX CITIaBaX, (Pa30BBIX M CTPYKTYPHBIX MPEBPANICHUI B METAUTHICCKUX MaTepHaliax
P UX HArpeBe U OXJIAXKICHUU.

3ajayaMi OCBOEHHUS AMCLMUILIMHBI SIBISIFOTCS IPUOOPETEHNE CTYACHTaMU HaBBIKOB U yMe-HUI
IIPU BBINOJTHEHUU KOJIMYECTBEHHOI'O aHaIM3a MUKPOCTPYKTYPBhl META/UIOB U CILUIABOB C IIOMOUIBIO
ONTUYECKOM MHKPOCKOIIMM; IPU ONPEACIICHUH IEPUOJ0B KPUCTAJUIMYECKONW PEIIETKH W aHalu3e
¢da3zoBoro cocraBa CIUIAaBOB, TEKCTyp JAe(opManuy, OCTAaTOYHBIX MAKpPOHAIPSDKEHUH 1o
pEeHTreHorpaMmam | audpakrorpammam; Ipu U3y4YeHUH METOJUK HUCCIIETOBaHHS METAJIJIOB U CILJIAaBOB
C IIOMOLIbIO IIPOCBEUMBAIOLIEH M PACTPOBOM JJIEKTPOHHOM MHMKPOCKOIIUHU, PEHTIEHOBCKOIO
MHKpPOAHaIn3a; NPH HM3yYEHHH METOJMK OIPENEIICHHUs TeMIepaTyp KpUCTaJUIM3alud, TEeMIIepaTyp
(ha30BBIX MpEBpaIEHUI B TBEPJIOM COCTOSHUU, KHHETUKU (ha30BBIX MPEBPAIIECHUI B METAIUTMYECKUX
MaTepragax ¢ MOMOINBIO TEPMUYECKOIO U AMJIATOMETPUYECKOTIO aHAJIN3A.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«PusnyecKre METOAbI UCCIIEOBAHUS MATEPHAIIOB

IIpukpeniennslie ¢aiibl

JIk3ameH (7 cemectp).doc
IIpomexyrounas arrecranusi Nel

Ok3ameH (7 cemecTp)

Cemectp: 7
Bua xontpoas: O
Bonpocsr:

1. TlpenMer KOTUYECTBEHHOMN ONTUYECKOW MUKPOCKOIIHH.

2. TlomykonuuyecTBEHHBIE METO/bI ONTUYECKONH MUKPOCKOIIUH.

3. OCHOBHBIE METOJBI HCCIEAOBAHMS C IOMOINBI0O KOJWYECTBEHHONW ONTHYECKOH MHUKPOCKOIIWH.
AHanus 1o miIomaIsiM.

4. OCHOBHbBIE METOJIbl HCCJIEIOBAaHUS C IOMOIIbIO KOJWYECTBEHHOM ONTHYECKONM MMKPOCKOIIHU.
ToueuHbIl METO.

5. OCHOBHBIE METOJIbl HCCIIEIOBAaHUS C IOMOIIbIO KOJMYECTBEHHON ONTHYECKONM MMKPOCKOIIHU.
JInHenHbIN aHanus.

6. Pesymbrupylomas OIleHKa OCHOBHBIX METOJIOB HCCIEIOBAaHHS C TIOMOIIBIO KOJHYECTBEHHOU
ONTUYECKON MUKPOCKOIIHH.

7. Pexomenmanuu 10 (QororpadupoBaHUI0 U HU300PAKEHHIO CTPYKTYPHl IS  ONpEeiIeHUs
pacripesienieHus yacTull a3 mo pasMepam METOJ0M KOJIMYECTBEHHON ONTHYECKOW MUKPOCKOIINU.

8. BcmomorarenbHbIe CpeACcTBa U MPUOOPHI KOJTMYECTBEHHOW ONTUYECKOH MUKPOCKOITHH.

9. 3amauu peHTreHOCTPYKTYPHOI'O aHAJIN3a B UCCIIEOBAHUSAX METAJUINYECKUX MAaTEPUAIOB.

10. IIpupoaa peHTreHOBCKUX Jiydeil. CIIEKTpBhI PEHTI€HOBCKHX JIydeH.

11. INornonieHre peHTreHOBCKUX JIydeH.

12. PaccessHne pEHTTCHOBCKMX JIydedl CBOOOJHBIMH JJIEKTPOHAMH, aTOMaMH, KPHUCTAJLTHYECKOU
pemeTKol (MOHOKPUCTAIIIOM).

13. OcHoBHBIE YpaBHEHUS TU(DPAKIIH PEHTT€HOBCKUX JIyYeH.

14. UntepdepeHnyst peHTT€HOBCKUX JIy4el B MOJIMKPUCTATUNINYECKUX BELIECTBAX.

15. BiussHoue pasznuuHbIX (AKTOPOB HAa HMHTEHCUBHOCTh HHTEP(PEPEHIMOHHBIX MaKCUMYMOB
PEHTTEHOBCKHUX JIyUEH.

16. CBomHass ¢QopMmyna HWHTErpallbHOW HWHTEHCHBHOCTH  HMHTEP(EPEHIMOHHBIX MaKCHMYMOB
PEHTTEHOBCKHUX JIy4eH.

17. TlpuHIMIIBEI METOZOB PEHTIEHOCTPYKTYPHOTO aHAIK3A.

18. OcHOBHBIE METO/IbI PEHTTEHOCTPYKTYPHOTO aHanu3a. Meron Jlays.

19. OcHOBHBIE METO/IBI PEHTTEHOCTPYKTYPHOTO aHAM3a. MeTo 1 BpaleHNI.

20. OCHOBHBIE METO/IbI PEHTTEHOCTPYKTYPHOI'0 aHaiIu3a. MeTo MHUPOKO pacXoIsIIerocs myykKa.

21. OCHOBHBIE METO/IBI PEHTTEHOCTPYKTYPHOTO aHaIn3a. MeTo1 MOJMMKpUCTallIa (TIOpOIIKa).

22. InauuupoBaHue peHTI€HOTPaMM, CHATBIX 110 METO/Ty MOPOIIIKA.

23. [Ipenn3noHHOE U3MEPEHNE TIEPHOOB KPUCTAILUTHUECKONW PEIIECTKH PEHTTCHOBCKUM METOJIOM.

24. KayecTBeHHBI (a30BbIil aHANIN3 PEHTTCHOBCKUM METOJIOM.

25. KonnuecTBeHHBIN (Pa30BbIi aHAIU3 PEHTTEHOBCKHUM METOJIOM.

26. OCHOBHBIE ATaIlbl YCTAHOBICHHS CTPYKTYPBl KPUCTAIIIIOB PEHTI€HOBCKHM METOIOM.

27. IlocTpoeHue AuarpaMm COCTOSTHUS ¢ UCIIOJIb30BAaHUEM PEHTI€HOCTPYKTYPHOTO METOAA.
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28. PeHTreHOCTpyKTYpHBIN aHAINU3 TEKCTYp B METAIUIMYECKHX MaTepHaax.

29. PeHTreHOCTpYKTYpHBIN aHaN3 1eEeKTOB KPHUCTALIMUYECKOTO CTPOCHHUSI.

30. IIpunuun paboThl MPOCBEYUBAOLIETO IEKTPOHHOTO MUKPOCKOIIA.

31. OcoGeHHOCTH OATOTOBKU 00BEKTA ISl UCCIIeI0OBaHUs METOA0M POM.

32. MeToabl 371€KTPOHHO-MUKPOCKOIIMUECKOT0 UCCIIE0BAHMS METAJIIIOB U CIIJIABOB.

33. MukpoaudpakroHHbIi (a30BbIi aHAIN3.

34. N3ydeHue CTPYKTYpHbIX OCOOEHHOCTEH (Da30BBIX IPEBpAILEHUII METOAOM HPOCBEUMBAIOLICH
JJIEKTPOHHON MUKPOCKOIIHH.

35. TenaeHIMM U IEpCIIEKTUBBI pa3BuTUs [1OM.

36. Mecto POM mipu ucciegoBaHu MaTepHalioB.

37. IlpuHuun paboTsl pacTPOBOIO JIEKTPOHHOTO MUKPOCKOIIA.

38. llerekTupoBaHus CUTHaNA U (popMUpOBaHHE KOHTpAacTa M300paKEHUsI B PACTPOBOM SJIEKTPOHHOM
MHUKPOCKOTIIE.

39. [Ipumenernne POM B MeTamiorpau4ecKux UCCIIEOBAHUSX.

40. UccrenoBanue U3JI0MOB C IOMOIILI0 POM.

41. 3y4enue KpucTauiorpapuuecKoi U AUCIOKAIIMOHHON CTPYKTYPhI METAJUIOB C MOMOIIbI0 POM.
42. O6mue NpUHIMUIBI METO/AAa PEHTICHOCHEKTPAIbHOTO MHUKPOAHAIW3a M €ro IpaKTHUYECKHe
Pa3HOBHUIHOCTH.

43. Oco0eHHOCTH TMOATOTOBKUM OOBEKTOB JUIsl MCCIEIOBAHUS METOJOM PEHTTCHOCHEKTPAIbHOIO
aHaIN3a.

44, KauecTBEHHBIH U KOJMYECTBEHHBIH MUKPOPEHTI€HOCIIEKTPAJIbHBIN aHAIN3.

45. ®u3ndecKue OCHOBBI TEPMUYECKOTO aHAIH3a.

46. MeTo/1Ka BBIIOJIHEHUS! TEPMUUYECKOI'O aHAJIN3A.

47. Metozsl ipoctoro u audepeHInanbHOro TEPMUIECKOTO aHaJIH3a.

48. CymHOCTb JUJIATOMETPUYECKOr0 aHaAJIN3A.

49. TIpocTo#t u quddepeHaTbHBIN TUIaATOMETPUISCKUNA aHATU3.

50. KoHCTpyKIIMK M IPUHLIKI pabOThl AUIATOMETPOB.
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