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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-METOMUECKOTO O0ECTIEUEHHs Il CaMOCTOSTENbHOM paboThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

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

[Tepeuenb OCHOBHOM M JONOTHUTEIBHON y4eOHOI TUTEpaTyphl, HEOOXOIUMOM JIJIsl OCBOCHUS
JUCLUIUINHBIL.

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

MeTtonnyeckue ykazaHus sl 00y4YaroUIuXcs 10 OCBOCHUIO IUCHUIUIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU OCYLIECTBICHUN
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILIUHE.

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

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernnennsie (aniipt

[IporpamMma cocraBneHa B cootBeTcTBHM ¢ TpeboBaHusMu CYOC MAWU, pa3paboTaHHOTO Ha OCHOBE
moaupummpoBanasix @I'OC BO (3++) no Hampasnenuto 22.03.01 MarepuanoBefieHre U TEXHOIOTUN
MaTepHaJioB

ABTOpBI IPOTPAMMBI:

Hpanumua A.B.

3aBenyroumii odecneunBatoeil kapeapon

TAOM

[IporpamMma onobpena:

3aBeyronuii Beimyckatomei kageapoirt TAOM  JlupekTop BhIycKaromero guimrana
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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(IIKP- 3HaTh METO/Ibl UCCIIENOBAHUS CTPYKTYPbI MAaTEpPUAJIOB U KOHTPOJISI CBOMCTB U3AETHHA
3.1)

2 B-1(IIKP- Brnamers ombITOM 1O BEIOOPY METOIOB HCCIENOBAaHUS CTPYKTYPHl MAaTEPHANIOB M KOHTPOJISA
3.1) CBOWCTB M3IEIHI

3 3-1(IIKP- 3HaTh HOMEHKJIATYpy MaTepuajoB, HCIOJIb3YyEeMbIX Ha MPOM3BOJICTBE, W OCOOCHHOCTH
3.3) MIPOOOTOATOTOBKH JIJIsI PA3JIMIHBIX BHIIOB KOHTPOJIS

4 VY-1(ITKP- YMeTh OpraHu30BaTh ¥ MPOU3BOANTD TEXHUYECKUI KOHTPOJIb BCETO IIMKIIa 00paboTKH U3/ienuit
3.3)

5 B-1(IIKP- Bnametp HaBBIKOM TOHOOpa  CPENCTB HM3MEPCHHUH AN TPOBEPKH  CTAOMIBHOCTH
3.3) TEXHOJIOTMYECKUX IPOLECCOB, KOHTPOJS M MCIBITAHUHA MPOIYKINH, UCXOIS U3 0COOEHHOCTEH

UX IPUMEHEHUS U TpeOyeMOi TOYHOCTH N3MEPEHUI
[Tepeuncnennbie PO sBisroTcs 3TanoM GOpMUPOBAHHS CIEAYIONMX KOMIIETCHIIUNA:
N HIndp KomneTeHnuust
1 ITKP-3 Cnoco0eH BbIOMpaTh METO/Ibl HCCIISIOBAHUSI CTPYKTYPBI MaTEPHAJIOB M KOHTPOJIS MX CBOMCTB

NuaukaTtopsl AOCTHKEHUS KOMIETEHIIMH, CIyKallue s MPOBEPKH CHOPMHUPOBAHHOCTH YaCTH
COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Mudp HNuankaTop KoMIeTeHIHi
1 ITKP-3.1 OcymiecTBisieT BEIOOP METO1a UCCIIEOBAHMSI CTPYKTYPhl MAaTEpUAIOB U KOHTPOJISI UX CBOHCTB
2 MKP-3.1 OcymecTBiseT BEIOOP METOo/1a NCCIEI0BaHMs CTPYKTYpPhI MaTepHaioB M KOHTPOJISI HX CBOMCTB
3 ITKP-3.3 OcylecTBISIET TEXHUYECKOE PEryJIMpOBaHHe KayecTBa 00pabaThiBAEMBbIX U3ACIHN
4 IKP-3.3 Ocy1ecTBIsSeT TEXHUIECKOE PEryIMpOBaHHE KauecTBa 00padaThIBaeMbIX U3IEIHH
5 I1KP-3.3 Ocy1iecTBISeT TEXHUYECKOE PEryJIMpOBaHKEe KauecTBa 0OpadaThIBAEMbIX H3ETHil

2. MECTO JJUCHUILIVHBI B CTPYKTYPE OBPA30OBATEJBLHOMN IMPOT' PAMMBI.

I[I/ICIII/IHJ'H/IHa dOu3nyeckue METOJAbI UCCICAOBAHHUA MATCPHUATIOB SABIIACTCA HpGI[HIGCTBYIOHICﬁ u
HOCJ'ICI[YIOH_Ieﬁ I CIICAYIOMNX TUCHHUILIINH!

N IpexmecTByomye IMCHUNIMHbBI Hocaenywomme IMCHUNITHHBI
1 O3nakomuTenbHas mpaktuka Il Hayuno-uccnenoBarenbckas padbora
2 O3HakoMUTEIbHAS NpaKTHKA [ Wrtorosas roc. arrecranus
CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHbI
OOm1as TpyJ0eMKOCTh JUCHUILIMHBI COCTABISAET 4 3aueTHBIX(bIe) equHuI(bl), 144 yaca(oB).
MoayJb Pa3nen Jexkunu | Hpaktuy. | Jladopar. | CPC | Bcero Bcero ¢
3aHATHUSA paﬁOTLI qacoB IK3aMECHaAMH
H
KYPCOBBIMHU
OMUM 7 Konunuectennas 6 0 16 16 38 144
CEMECTP OIITUYECKasd MUKPOCKOIIHUSL.
PeHTIeHOCTPYKTYPHBII 6 16 0 16 38
AaHaJIM3.
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IpocseunBaromnas 6 0 0 4 10

QJICKTPOHHAsA MUKPOCKOITHA

(IIBM).

PactpoBas snexTpoHHas 4 0 0 2 6
Mukpockonus (POM).

Merton 4 0 0 2 6
PEHTTCHOCIICKTPAIIEHOTO

MHKpOaHau3a (MEeTo[
PCMA).

Tepmuueckuii n 6 0 0 4 10
JTUIIaTOMETPUYECKUNA

aHaJIn3.

Bcero 32 16 16 44 108 144

3.1.Jlexkuuu

Ne Oonbem,
Pa3zngen qnucuMnanHbI

Tema nexuun
n/n 4acoB

1.1.KonugecTBeHHas
1 6 KonugecTBeHHas onTudeckas MUKPOCKOIIHS.
ONTHYECKAasi MUKPOCKOIIHSI.

1.2.PeHTreHOCTpyKTYPHBIH 6

PeHTreHoCTpyKTYpHBIN aHAJIN3
aHaJIu3. PYKTYP

1.3.ITpocBeunBaromniast
3 AJIEKTPOHHAS 6 [TpocBeunBaromias 3nekTpoHHass MUKpockonus (II19M)
Mukpockonus (II9M).

1.4.PactpoBas
4 3JIEKTPOHHAsL 4 Pactposas anexTporHas mukpockonus (POM).
Mukpockonus (POM).

1.5.Metox

PEHTTEHOCTIEKTPAILHOTO 4

MUKpOaHasu3a (MeTos
PCMA).

MeTom peHTTeHOCTIEKTPaTbHOTO MUKpoaHanu3a (merox PCMA).

1.6. Tepmuueckuii u
6 JIMIIaTOMETPUYECKUI 6 Tepmuueckuil U IUIATOMETPUUECKUNA aHAIIN3.
aHaIN3.

Hroro: 32

3.2.Conep:kanue JIEKIMii.
1.1.1. KosmmyecTBeHHas1 onTHyeckas Mukpockonusi. (A3: 6, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS
®opma opranusaumm: Jlekums

Omucanue: Ilpenmer xkomudecTBeHHOW MeTawtorpaguu. CucremaTuszanusi CTPYKTYpbl C
FEOMETPUYECKON TOUKHU 3peHUs. [10IyKOnMuecTBEHHbIE METO/IBI.
OcHoBHBIE METOABI HCCIeAOoBaHMI. AHamm3 1o IwromanaM. TodeuHsrii Meron. JIMHeHHBIM MeTOmn.
PesynpTupytorias orieHKa OCHOBHBIX METO/IOB HCCIieIoBaHus. PexoMmenmaruu o ¢potorpapupoBaHUIO U

M300paKEHUIO CTPYKTYPBI JUIsl ONPENIEIeHHs pacipe/ieieH sl o pazMepaM. BecromMorarensHbie cpeacTBa
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U mpubOpbl KOIMUYECTBEHHOM Meramiorpaduu. Ilpumepsl HMCMONB30BaHMS METOAOB KOJIMYECTBEHHOU

MeTayiorpagum.

1.2.1. PentrenocTpyktypHblii anaiaus (A3: 6, CPC: 4)
Tun nekuun: MadopMarmonHas JEKIus
®opma opranusauum: Jlekuus

Onucanue: 3agaya peHTITEHOCTPYKTYPHOIO aHAIM3a B UCCICIOBAHUAX M KOHTPOJIE KAadeCcTBa
MeTaUIMYeCKUX  MarepuanoB. Ilpupoma penrrenoBckux sywye. Mx  cnektpel.  Ilormomenue
penTreHoBckux iyudeil. [Ipumenenue sddexra (OTOIEKTPUUECKOr0 MOINIOEHUS Al perucTpanyu
PEHTTEHOBCKUX Jyueil. [leTeKTophl peHTTeHOBCKOro M3imydyeHus. [IpuHImnsl JUdpakMOHHBIX METOI0B
aHaym3a W anmaparypa. OCHOBHbIE oOmpelencHuss U (OpMynbl CTPYKTYPHOM KpucTajuiorpaduu.
I'eomerpust AUPaKIMOHHBIX KApTUH W OOpaTHasl pemieTka KpUCTAUIOB. VIHTEHCMBHOCTH pacCestHUS
PEHTTEHOBCKUX Jiyded. TexXHuKa MOIMyuYeHUs M perucTpanuu JU(pakUUOHHBIX KapTHH (ammaparypa).
@Da30BbIl KAYECTBEHHBI M KOJMYECTBEHHBIM aHamn3. AHaIM3 TBepAbIX pacTBopoB. [locTtpoeHne
IMarpaMM COCTOSIHUSL. AHanmu3 (ha30BOrO COCTaBa CTAIM TIOCIE TEPMUYECKOH 0O0paboTKh. AHaN3
CTPYKTYPHOTO COCTOSIHUSI METAJUIMYECKUX MAaTepualioB. AHaIU3 TEKCTYp. AHAIM3 OCTAaTOYHBIX
MaKpOHAINpsHKeHUH. AHaiu3 Je(eKTOB KPUCTAUTMUECKOTO CTPOEHUS Mo 3((EeKTy YIIUpEHUs JUHUN

PCHTI'CHOI'paAMM.

1.3.1. IIpocBeunBaomas 3jiekrponHas Mukpockonusi (IIIM) (A3: 6, CPC: 4)
Tun nexuun: Nadopmarrionsas nexiys
®opma opranmsaumu: JIekus

Omucanue: KOHCTpYKIMS MPOCBEUMBAIOLIETO AJIEKTPOHHOIO MMKPOCKONA M TPHHLUI €ro
paboTbl. MeTozbl 31EeKTPOHHOMHUKPOCKOIMYECKOTO HCCIIEIOBAaHUS METAJUIOB U CIUIaBOB. KOCBEHHBIN
merof1. [lomynpsimoii meton. Ilpsimoii meton. Mupopmarus, mosryyeHHas py UCCIIEA0BAHIUM METAIIOB U
CIUIaBOB MeTo oM (onbr. MukpoandpakunonHblii (a3oBbiii aHanu3. OnpeneneHre OpUEHTUPOBKU
KpPHCTAJUIOB, PAa30pPUEHTUPOBKU 3€peH U CyO3epeH W OpHUEHTALMOHHBIX cooTHoweHul. JuddysHoe
paccesiHie 2JIEKTPOHOB (TEIUIOBOE PACCESHUE, PACCEsSHUE, CBSI3aHHOE C pa3MepaMu KpHcTasa; (pdexTs
OmpKHero nopsiaka; 3 QeKTsl, CBI3aHHbIE C BBIACICHUAMH BTOPOM (asbl). M3yueHue IUCIOKalMOHHOM
CTPYKTYphI (CBOICTBAa M MOBEAECHHE OTAENBHBIX JUCIOKALMH; JWCIOKAlIMOHHBIE CTPYKTYphl). [Ipsimoe
U3y4YeHHE TMPOLIECCOB, MPOUCXOAALIMX B TOHKOW (hoybre (OMBITHI ¢ HArpeBoM o00Opaslia; OIBITHI C

OXJIAKJICHHEM 00paslia; OMBITHI ¢ edopmariieii oopasiia). TeHIeHIIuN U epcrneKTUBbl pa3sutus [IOM.

1.4.1. PactpoBas 31ekTpoHHast Mukpockonust (PIM). (A3: 4, CPC: 2)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranu3auum: Jlekuus

Onucanue: Mecto POM B mukpockonmu. [Ipunimn pabGotsl. B3aumoneiicTBue 371€KTPOHOB €
BeILeCTBOM. JleTeKTupoBaHHe CUTHAIOB U (POPMHUPOBAHKE KOHTpacTa n3o0pakeHus. O6paboTka curuana.

Konerpykius pacTpoBoro 3JeKTpoOHHOT0 MUKpocKora. JIokansHbIi aHanu3. CTepeoOMUKPOCKOITHSL.

[Tpumenenne POM B MeTaioBequeckux uccienoBanusx. Meramiorpadus. @pakrorpadus. Nzyuenne

KPUCTALTMYECKON U TUCITOKAIMOHHOM CTPYKTYphl MeTaiuioB. [lepcnexkTuBbl pazsutusi POM.

1.5.1. MeToa peHTreHocneKTPaaIbHOro Mukpoanaiusa (meron PCMA). (A3: 4, CPC: 2)

Tun nekuun: MabopMarmoHHas JEKIus

®opma opranmu3aumu: JIekus

Omucanue: OOmME NPUHIMIIBI METoJa M €ro pasHoBUAHOCTU. CoOBpeMEHHblE HpPHOOPHI,
ucnonbzyemble gt npoBeneHus PCMA.  IlpunununuansHoe — ycrpoiictBo.  JlokambHOCTh U

gyyBcTBUTENEHOCT PCMA. Metononorus npoBeneHus aHaanza. OcoOeHHOCTH MOATOTOBKU OOBEKTOB IS

HCCICO0BaHMA. BBI60p stastonoB. KauecTBenHblii aHanmm3. KojmuecTBEHHBIM aHAIH3.

1.6.1. Tepmuyeckuii u Aujaaromerpudeckuii anamus. (A3: 6, CPC: 4)
Tun nexumn: Nudopmarrionsas nexys
®opma opranmsaumu: JIekus

Onucanne: Tepmuueckuii aHanms. [locTpoenue NMHMN JTMKBUYyCa M COJMAYCA HA JUarpammax
cocTosiHMS. VI3yueHue mpeBpalleHuii B CIUIaBax B TBEPIOM COCTOSHMU. MeToJ mpocToro (0OBIYHOIO)
TepMHUYECKOro aHanu3a. Meron quddepeHInaIbHOr0 TepMUUYECKOro aHamu3a. MeTouKa BBIIOJIHEHUS
TEPMHUUYECKOTO aHaiaM3a: (METOJbl M3MEPEHHsI TeMIepaTypbl; METOJ BblOOpa Macchl 00paslia; METOJ
BbIOOpa CKOPOCTH M3MEHEHMs Temreparypbl). Junaromerpudeckuii ananu3. CynHocts Metosa. Cxembl
aHanm3a (mpoctoil W nuddepeHumanbHb aHanu3). KoHcTpykiwm nuiaromeTpoB. JlnMnaTorpammbl

(TpuMeEpBI).

3.3.IIpakTH4ecKHe 3aHATHSA

Ne Paznen Oobbem,
TeMa NPaKTHYECKOT0 3aHATHS
n/n | JUCHUTUIMHBI 4acoB
1.2.Pentrenoct . N
o WupuupoBaHre peHTTEHOrPaMM METAIUIOB ¢ KYOMIECKOH KPUCTAJUIMIECKOM
1 PYKTYpPHBIN 4 .
PELIETKOM.
aHams3.
1.2.Pentrenoct
2 PYKTYpPHBIN 4 PeHTreHOBCKHI METOI UCCICIOBAHUS TEKCTYPHI JeGOpMAaIlUi METAILIOB.
aHams3.
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1.2.Pentrenocr

PYKTYpHBIH
aHaJIN3.

4 PentrenoBckuii metos, OIMPCACIICHUA CTPYKTYPHBIX W3MEHEHUI pU 3aKaJIKE CTaJIU.

1.2.Pentrenoct

PYKTYpHBIH
aHaJIN3.

4 ®a30BbIN aHAINW3 TUTAHOBKIX CILIABOB PCHTITCHOBCKUM METOJAOM.

HTroro:

16

3.4.Coaep:xkanne NPpaKTHYECKUX 3aHATHI

1.2.1. UnaunmpoBaHHue PEHTreHOTPAMM MeTAJLIOB ¢ KyOn4ecKoil KpUCTALIMYECKO# pelieTKom.
(A3:4,CPC: 3)
®opma opranmsaumu: [Ipakrruyueckoe 3aHsTHE

1.2.2. PeHTreHOBCKHIi MeTO/ MCCJIeIOBAHUS TEKCTYPhI Aedopmanun MeTaLIoB. (A3: 4, CPC: 3)

®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

1.2.3. PeHTreHoBCKHii MeTO/1 onpe/ieieHUsi CTPYKTYPHBIX M3MEeHEeHMIi npH 3akaike craan. (A3: 4,
CPC: 3)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

1.2.4. ®a3oBblii aHAJIHU3 TUTAHOBBIX CIJIABOB PEHTreHOBCKUM MeToaoM. (A3: 4, CPC: 3)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

3.5./1abopaTtopHbie padoThI

Ne Pazpnen HaumenoBanue j1adopaTopHoOi HaumeHnoBanue
O0beM, yacoB
n/n | AMCHMILIMHBI padoThl JadopaTopuun
1.1.KonunuectB . MartepuanoBeneHue u
Omnpenenenne 00bEMHON OTH
CHHas TepMHudeckas o0paboTka
1 (ha30BBIX U CTPYKTYPHBIX 4
ONTHYECKas
COCTAaBJISIOLINX CIIABOB.
MHKPOCKOTIHSI.
1.1.Konmuuects | Onpeznenenue yncia BbITYKIbIX MartepuanoBeneHue u
5 eHHas gactuil (has3el B 00beMe cIijiaBa u TepMuueckast 00paboTka 4
ONTHYECKass | MapaMeTPOB PacIpeAeICHUS UX
MHUKPOCKOIIHS. | pa3MepoB.
1.1.Konmuects | OmnpeneneHre OTHOCUTENHON MarepuanoBeeHne U
3 eHHas yAeTbHOM MOBEPXHOCTH (ha3 crjiaBa u TepMudeckas 00paboTka 4
onTHYeckas | yJIelbHOM MOBEPXHOCTH
MHUKPOCKOIHUSI. | METAJUIMYECKUX MOPOLIKOB.
1.1.Kommgects . MartepuanoBeieHue u
KonunuectBeHHsbIi
eHHas . TepMudeckas oOpaboTka
4 MeTauiorpaduuecKuii aHaIm3 4
onTHYeCKas
JBYX(a3HBIX THTAHOBBIX CIIJIABOB.
MHKPOCKOIIHSI.
Hroro: 16

3.6.Conep:xanue 1a60paTOPHBIX padoT

1.1.1. Onpenesienne 06 beMHOl 10711 (ha30BbIX U CTPYKTYPHBIX COCTABJSIIOIIMX CIJIaBOB. (A3: 4,
CPC: 3)

®opma opranmzanum: Jlaboparopnas padora
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1.1.2. OmnpenesieHue 4YKMcIa BbIMYKJIbIX 4acTull ¢a3bl B 00beMe CIUIaBa H NapaMeTpoB

pacnpenesienust ux pasmepos. (A3: 4, CPC: 3)

®opma opranu3zanuu: Jlaboparopnas padbora

1.1.3. OnpeneJieHue OTHOCUTEIBLHON yIeIbHONH MOBEPXHOCTH (a3 cIuIaBa M y/ieJbHOI OBEPXHOCTH

MeTa/LUInYecKux nopomkos. (A3: 4, CPC: 3)

®opma opranusanuu: JlaboparopHas padora

1.1.4. KosimyecTBeHHBIH MeTa/uIorpauyecKuii aHAIU3 ABYX(a3HbIX TUTAHOBBIX CILVIABOB. (A3: 4,
CPC: 3)

®opma opranuzanuu: JlaboparopHas padbora

3.7.KypcoBble padoThl M POEKTHI N0 AUCHUTLINHE

3.8.IlpomexyTouHasi aTTecTALHUSA
1.

IIpukpeniennsie gaiabl: Jx3amed (7 cemectp).doc

4. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA 1JIA
CAMOCTOSTEJbHOMN PABOTHI OBYYAIOIINXCA MO IUCHUIIIVHE

1. OcHOBHas 1 IOTIOTHUTENbHAS JIUTEPATypa 10 JUCHUILTIHE
2. Pecypcbl nH(OpMallMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTH «IHTepHET.
3. Pecypcbl HayuHO-TexHHUYecKoi Oubmmnorexkn MAU.

4. npopmManoHHble CTeH bl Kadeapbl.

5. ®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIIUXCA ITO JUCIUITJIMHE

Onncanne nokasarened, KpUTEpUN OLICHWBAaHUS KOMIIETEHIMN M ONMCAHUE KAl OLCHUBAHUS
OCYILIECTBISIOTCS B COOTBETCTBUM cC IlonokeHueM o OalsIbHO-PEUTHHIOBOM CHUCTEME OILICHKH
pe3ynbTatoB oOydenus cryneHToB no pucturuinHe (Ilpuka3 Ned2 ot 04.04.2014 «OO6 yTBepkIeHUU
10JIOKEHUS «PEUTHHT IO JUCIIUIIINHEY).

Jlns ouleHMBaHUSI MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OOydaroluXcs

UCIOJIBb3YIOTCA cienytomue kKputepun no 100-6abHOM miKae:

1. dopmynupoBaHue MpEACTABICHHOW HHPOPMALIUU B BUJIE TPOOIIEMBL;
2. llpennoxenue crocoda pemeHus npodeMbl;
3. OO6ocHoBaHue crioco0a pemnieHus IpPoOIeMbI;
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4. ]JlemoHcTparus croco0a pemeHus IpooIeMBbl.

OneHMBaHUE OCYIIECTBIISETCS MO CICAYIOIIESH IIKae:

100-6amtpHas mkana Pesynbrar ocBoeHuUs
MmeHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BbpaxeH uyeTko

I[J'IH OLCHUBAHUSA CUTYAIITHOHHBIX 3a,[[aHHfI HCIIOJIB3YCTCA CICAYIOIas IIKaaa:

100-0auipHas mKana

Pesynbprar ocBOoeHUS

menee 30

00yJaroImuiicss He MOXeT C(OPMYITHPOBATH

npobeMy, PeICTaBICHHYIO B 3aaHUN

31-50

oOyyaroimuiicss opMynupyeT OCTaBICHHYIO
3ajauy, y Hero c(opMupoBaHbl
M30JIMPOBaHHbIC 3HAHUS U YMEHUS, OJJTHAKO
OTCYTCTBYIOT HHTEIPUPOBAaHHBIE TOHATHS U
HaBBIKH, B PE3yJIbTATE YETO JOMYILIEHbI

OIINOKHU B PCUICHUHU 1 3aJaHUC HC BBIIIOJIHCHO

51-80

3alaHu€ BBINIOJHEHO, 00yJaIOIIuiics
IIPUMEHSET 3HaHUSA ISl pELICHUS
MIOCTaBJIEHHOW MPOOJIEMBbI, OIHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPyAHEHUS

B ICMOHCTpaluun crmoco0oB pelICHUA 3aJa49n

81-100

3a/1aHK€ BBINOJIHEHO KaK B TEOPETHUYECKOM,
TaK U B IPAKTHUECKOM ILIIaHe, 00yJarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIETEHTHOCTD

10 JAaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OLICHUTH PE3yJIbTaThl 00yUeHHUs, BKIIOYAIOT B CE0s:

"  BOIIPOCBHI K HpOMC)KyTO‘-IHOfI aTTeCTaluu.

HCpC‘-ICHL KOMIIETCHIIUM U dTaIlbl UX (I)OpMI/IpOBaHI/ISI IMPUBCJCHLI B CJ'IC)IyIOIJ_[CI\/'I Ta6J'II/II_ICI

HIngp Komnerenuust

Jtanbl (l)OpMPlpOBaHﬂfl KOMIIETCHIUH

TIKP-3 Crioco0OeH BBIOMPATh METOJIBI HCCIICIOBAHUS
CTPYKTYPBl MAaTepHaIOB M KOHTPOIS HX
CBOICTB

3HaTh METO/IBI HCCIIEIOBaHNS CTPYKTYPBI
MaTepuasIoB U KOHTPOJISI CBOMCTB U3AeNIUN

BHa}IeTB OITIBITOM IIO BI)I60py METOA0B UCCIICAOBAHUS
CTPYKTYpbl ~MaTepHajloB M KOHTPOJS CBOMCTB
5691 (0707

3HaTb HOMEHKJATYpy MAaTepualioB, HCIOJb3YEMBIX
Ha MIPOU3BOJICTBE, M OCOOCHHOCTH MPOOOIIOATOTOBKH
JUTSl pa3TIMYHBIX BUJIOB KOHTPOJIS

YMeTh OpraHu3oBaTh U NPOU3BOAUTH TEXHUYECKUH
KOHTPOJIb BCETO IHKJIA 00pabOTKH U3

Bnagers HaBBIKOM 1Moa00pa CPEICTB M3MEPEHUN IS
MIPOBEPKH cTabMIBHOCTH TEXHOJIOTHYECKUX
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MPOLIECCOB, KOHTPOJS U UCHBITAHUN NPOAYKLHUH,
UCXOJsl U3 OCOOEHHOCTEW WX NPUMEHEHHS |
Tpebyemoii TouHocTH u3Mepenui Cemectp - 7

BOHpOCl)I K HpOMe)I(yTO‘IHOﬁ arrecranmmn

«Puznyeckrue METOIBI UCCIICAOBAHNS MAaTEPHUAIIOB)

1. Ok3amen (7 cemecTtp)
IMpukpeniennsnie gaiiabi: Dx3ameH (7 cemectp).doc

6. NEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHOM YUYEBHOM JINUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI JUCIIUITIJINHBI

a)OCHOBHAsl IUTEpaTypa:

1. Kpumran M.M., fchuxoB WU.C., [lonmynun B.M. Ckanupyromasi sJI€KTpOHHAsT MHUKPOCKONMS H

peHTreHocneKkTpanbHbIi aHamu3. — M.: Texnocgepa, 2009. — 208 c.

2. Kmapxk D.P., D6epxapar K.H. Mukpockonuueckie MeTOAbl HCCIEIOBaHHMs MarepuanoB. — M.:
Texnocdepa, 2007. —375c.

3. Hpanummn A.B. Onpeznenenue o0beMHOM o (Pa3oBBIX U CTPYKTYPHBIX COCTABIISIOIIUX CILUIABOB

METO/IaMH ONTHYECKON MUKpOCKONMU. Meroandeckue yka3aHus K JlabopaTopHoil padore. — M.: MATU,
2014. - 16c.

4. panuia A.B. Onpenenenue uucia BBITYKIBIX 4YacTUIl (a3sbl B 00beME CIUlaBa U MapaMeTpoOB
pacmpeiesieHusl MX pa3MepoB METOJaMHM ONTHYECKOM MHUKPOCKONUHU. MeTtoandeckue yKazaHus K
nabopatopHoii padore. — M.: MATH, 2014. —21c.

5. Hpanummua A.B. OmpeneneHue OTHOCHTENIBHOW YJIENBbHOM MOBEPXHOCTH (a3 CIjlaBa U yJeNIbHON
MIOBEPXHOCTU METAJUIMYECKUX MOPOIIKOB METOAAMHU ONTUYECKON MUKPOCKOIIMU. MeToIn4ecKue yKa3aHus
K JlaboparopHoii pabote. — M.: MATH, 2014. — 14c.

6. Jpannia A.B. KonuuectBeHHbIl MeTayutorpaduueckuil aHaiu3 IBYX(a3HbIX THUTAHOBBIX CIIJIABOB
METOJJaMH ONTHYECKONH MHUKpOCKOIMH. MeToauyeckue ykaszaHus K JabopatopHoit pabore. — M.: MATH,
2014. - 28c.

7. EropoBa O.b., [IpannuuH A.B., MamonoBa @.C. MHaunupoBaHME PEHTI€HOIpPaMM METAJLUIOB C
KyOn4ecKol KpUCTAUIMYECKOH perieTkold. Meroauueckue yka3zaHus K MPaKTHYECKOMY 3aHSATHI0. — M.
MATMN. 2013. — 16c.

8. EropoBa 10.b., JIpannuna A.B., MamonoBa ®.C. PeHTT€HOBCKHII METOJ WCCIIEOBAHUS TEKCTYpPbI

nedopmaru MetayuioB. Metoauueckue ykazaHus K mpakTudeckomy 3anaruto. — M.: MATH, 2013. — 14c.

10. Eroposa [O.b., panummn A.B., MamonoBa ®.C. @a30Bblii aHaIM3 TUTAHOBBIX CILUIABOB
PEHTI€HOBCKUM METOAOM. MeToauveckue yka3zaHusl K MpakTudeckomy 3aHaturo. — M.: MATU, 2013. —
l6¢.

Bepcus: AAAAAADbvEwW Kopx: 000147770



11. Eropoga 10.b., panuimma A.B., MamonoBa @.C. PEHTreHOBCKHIA METOJ] ONPEAETIEHUSI OCTATOYHBIX
MaKpOHAIPSHKEHUH B TUTAHOBBIX CIUIaBaX. MeToauueckre yKa3aHusl K MPAaKTUYECKOMY 3aHATHIO. — M.:
MATH, 2013.—11c.

0)I0NOJTHUTEIBHAS JIUTEPATYpa:

1. ®usnyeckoe MarepuanoBeneHre B 6 Tomax. Tom 3. Meronbl MCCIENOBaHUS CTPYKTYPHO-(ha30BOTO
cocrosinust marepuaiioB / H.B. Bonkos, B.U. Cxkpeitabiii, B.I1. ®umunmos, B.H. Snenes; mox pen. b.A.
Kamuna. — M.: MU®H, 2008. — 808c.

2. Kypapne JLI'., ®dunatop B.M. ®usnyeckue MeToAbl HMCCICAOBAaHHMS METaUIOB M CIUIABOB. —
Yensaounck: U3narensctBo OYpI'Y, 2004. — 560c.

3. Ymanckwii f.C., CkakoB FO.A., IBanos A.H., Pactopryes JI.H. Kpucrannorpadus, peatrenorpadus u

AJIEKTPOHHAsi MUKpockonus. — M.: Metaiuyprus, 1982. — 632c.

9. Eroposa 10.b., Jlpanummn A.B., MamonoBa ®.C. PeHrtreHorpadguueckuii MeTOA ONpeAeiIeHUs

CTPYKTYpPHBIX W3MEHEHHUH IpH 3aKajke craqu. MeToauyeckue yKa3zaHus K MPaKTHYECKOMY 3aHSATHIO. —
M.: MATH, 2013. - 10c.

1. MNEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETH «<MHTEPHET», HEOBXOJINUMBIX /IUIs1 OCBOEHUSA JUCHUITVINHBI
Jns  obOecnieueHust  00pa3oBaTeIbHOrO  Mpolecca MO  JUCHMILIMHE — 0OydarouiuMcs
MIPEAOCTABIIACTCS BO3MOXKHOCTh KPYTJIOCYTOYHOI'O JHMCTAaHIIMOHHOIO HMHIMBUAYAJIBHOTO JOCTYIA K

ANEKTPOHHBIM OMOJIMOTEUHBIM CHCTEMaM M3 JII00OM TOYKM, B KOTOPOW HMMEETCs JOCTYIl K CeTH

«HTepHeT.
HaunmeHoBaHue pecypca HHTepHeT-CcCHIIKA Ha pecypc
"ZNANIUM.COM™
DneKTpoHHAas OoubamoreyHast cucrema | http://znanium.com
"ZNANIUM.COM".
00O "M3nareabcTBo Jlanp'
OnexTponHas 6ubnuoreunas cuctema OO0 e.lanbook.com

"N3narenbpcTBo JlaHp".

00O "DiexTpoHHoe W3aTeabeTBo FOPAUT"

DnekTpoHHass OuONMMOTeUHass cHcTeMa FOPAUT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

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

Web
duekTpoHHas Oudamoreka Koncopuuyma aspokocMudeckux By3oB Poccun
DJeKTpOHHAs OoubImoTeKa Koncopunyma ‘ http://elsau.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/

a’POKOCMMYECKUX BY30B Poccum.

buoauorexa POOU

bubauorexa POOU

‘ http://www.rfbr.ru/rffi/ru/library

EanHoe okHO A0CTYIA K 06pa3OBaTeJIBHLIM pecypcam

Enunoe okHO ocTyma kK 00pa3oBaTebHBIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

DOnektpoHHas 6ubimorteunas cuctema eELIBRARY .

‘ http://elibrary.ru

00O "HauunonanbHbiii HuppoBoi pecypc "Pykont"

00O "HammonanpHsiii udpoBoit pecypc "Pykont".

‘ http://text.rucont.ru

000 "UBHUC"

000 "UBUC".

\ http://ivis.ru

00O "UnTerparop aBTOpCcKOro npasa'

OOO "Unrerparop aBropckoro mpasa” 1Qlib.

\ http://www.iglib.ru/

@I'BY "PI'B"

OnexTpoHHas 6ubnuoreka aucceprauuii PI'b.

http://dvs.rsl.ru

OnexrponHo-UHpopmanmonusiii Koncopuuym".

HarmonanwsHas anmekrponHas oubnunoreka (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru

HayuHble MOJTHOTEKCTOBBIE pECypChl U3/1aTENbCTBA
Springer (apxuB).

http://link.springer.com/

HayuHble TOJHOTEKCTOBBIE JKYpHaJbl — M3/1aTENIbCTBA
Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza nanasix GreenFile komnanuu EBSCO.

http://www.greeninfoonline.com.

BHemHe ) KOHOMHYECKOE 00beTUHEHHE

"AkagemMuHTOpr"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

OI'BY "I'ITHTH Poccun"

baza mammeix Web of Science (nmpaBoobGmamarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza manubix Scopus u3garenscTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHbIX U
00pa3oBaTeNbHBIX MEIISX.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza nannbeix komnanuu EBSCO Publishing:
b1 CASC. BJ] MathSciNet via EBSCOhost.

http://search.ebscohost.com

HaydHble  MOJHOTEKCTOBBIC  JKypHAIbl W KHHTH
n3narenbscrBa Elsevier.

http://www.sciencedirect.com
http://www.elsevierscience.ru/pro
ducts/science-direct
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http://polpred.com/
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http://www.iqlib.ru/
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http://нэб.рф/
http://archive.neicon.ru/
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http://www.tandfonline.com/
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http://scopus.com/
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http://www.nature.com/
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http://www.elsevierscience.ru/products/science-direct
http://www.elsevierscience.ru/products/science-direct

POOU

HaquHe MOJIHOTCKCTOBLIC AHIJIOA3BIYHBIC JKYpPHAJIbI
American Chemical Society.

8.METOJUYECKHE YKA3AHUS JJI51 OBYYAIOILMXCSI IO OCBOEHUIO
JUCHUIINHBI

D¢ dexkTuBHBIM cHOCOOOM pPa3BUTHS TBOPYECKHX CIOCOOHOCTEH CTYJIEHTOB NpU H3YyUYEHHUH
JUCLUIUIMHB] SIBJISIETCS CaMOCTOATENbHAs paboTa, KOTOpas HalleJdeHa Ha IpOpaboOTKy CTyIEHTaMH
MaTepuasa MpoLeAINX KOHTAKTHBIX 3aHATUH U IOJATOTOBKY K IPEACTOSALINM 3aHATHIM.

CamocrosrenbHass paboTa CTYAEHTOB IMPOBOAMUTCS MMM B COOTBETCTBUM C COOCTBEHHBIMU
BO3MOXKHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYNIOBOE M3yYEHHE  MaTEpUAJIOB,
o0ecreynBarolee COBMECTHYIO pPabOTy HECKOIBKHX CTYJEHTOB, UYTO IIOJIOKUTEIIBHO BIUSET Ha
KayecTBO MPOpPabOTKU MIPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTUIAeTCsl IIPU
IIOCTOSIHHOM paboTe CTYAEHTOB HaJl TEKYLIUM MaTepuanoM. B 3Toil cBs3M xkenarenbHa mpopadoTKa
JIEKIIMOHHOI'O0 MaTepuaja B JEHb €ro IMpOYTEHHUs, YTO IO3BOJISIET, BO-IIEPBBIX, ONEpPaTHBHO (HA
ClIeyIoIel JIEKIIMM) CHUMAaTh BO3HUKAIOILME BOIIPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH I10
JUCLIMIUIMHE 3370JT0 10 IPOMEKYTOYHON aTTECTALUH.

[Ipyn moAroToBke K MPaKTUYECKUM 3aHATHSIM TakKe HEoO0Xoauma MpopaboTKa JIEKIIMOHHOTO
MaTepuaiga. OTO MO3BOJIMT OCO3HAHO padoTaTh C MpeAjJaracMblM MaTepHajoM IpernojaBaTesieM Ha
MIPAKTUYECKOM 3aHSITUH, A, CJIEAO0BATEIbHO, 3aKJIaJbIBaTh 0a3y METOJUK U MPHEMOB IPU PELICHUU
IIPAKTUYECKUX 3a]ad.

[Ipu u3ydeHnn marepuana HeOOXOIUMO J€JaTh aKLEHT He Ha 3a3yOpHBaHUM MaTepuaia, a Ha
MOHMMaHHE ero (U3WYECKOH CYTH, YTO Pa3BHBAET MBIIUICHHE WU IMO3BOJSET MOHATh METOJOJOTHIO
M3y4aeMOM JUCUUTUIAHBIL.

9. NIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOTUIA, UICTTIOJIb3YEMbBIX ITPH
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIHHUIIJIMHE
JlucuMIiiHa — OpUEHTHPOBaHA HAa TNPUMEHCHHWE KOMIIBIOTEPHOW TEXHHKH, PECYypCOB

MH(POPMAIIMOHHO-TEICKOMMYHHKAIIMOHHON ceTn «VHTepHeT», anekTpoHHoi Onbmnmorekn MAU mis
noucka, cobopa, XpaHeHus, 00pabOTKHU U NMpeCTaBIeHUs HHPOPMaIUH.

[Tporpammuoe obecrieueHue, IHTepHET-pecypehl, 3JEKTPOHHBIE OMOINOTEYHbIE CUCTEMBI:

1. Onepanuonnas cucrema Windows 7.

2. Taker mnpukmaaneix mporpamm Microsoft Office 2007 (tekcroBsiii pemaktop Word 2007,
tabuuHbIi nporieccop Excel 2007, mporpamMma co3aaHusi mpe3eHTalMii U npuiioxkenuii PowerPoint
2007).

3. IIporpamma-6pay3ep Internet Explorer 9.0.

4. IHTEepHET pecypchl:

http://mrc.org.ua/fiziko-himicheskie-metodi-issledovanij-materialov (Caiit cnpaBOYHBIX JaHHBIX IO
UCCIICIOBAaHUIO MaTEPHAIIOB);

http://ru.wikipedia.org/wiki (CBo6oanas sHIMKIONS U — Bukumneaus);
http://www.naukaspb.ru/spravochniki/Demo (CaiiT cripaBoYHBIX JaHHBIX 10 METOJAM HCCIICIOBAHUS
METaJlIOB);

http://do.gendocs.ru/docs/index-214391.html (Ha caiite onuchIBaroTCs 3aa4u, periaeMbie METOJOM
PEHTTEHOCTPYKTYPHOTO aHAIN3a);

http://refoteka/ru (PedepaTsl Mo peHTreHOCTPYKTYPHOMY M PEHTTEHOCTIEKTPATEHOMY aHAJIH3Y).

10. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
TACIATITAHBI
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

1. JIekiiMOHHEBIE 3aHATHA

1.1. KoHCIeKT JIeKIuil 0 JUCHHUILIMHE B 3JIEKTPOHHOM BH/IE;

1.2. KoMIIIEKT 3JI€KTPOHHBIX MPE3EHTAIINI/CIIaiI0B;

1.3. Aynmurtopus xadenpel «TexHomormss W aBTOoMaru3amus OOpabOTKHM MaTepHaOBy,
OCHAIICHHAsI MPE3EHTAIMOHHON TEXHUKOM (BUICONIPOEKTOP, IKpaH, HOYTOYK).

2. JlaboparopHbie pabOThI

2.1. JIaGopaTtopus «MeramnoBeaeHue U TepMuyeckas o0pabOoTKa», OCHAIllEHHAs ONTHYECKUMU
MeTaJIorpaguIeCKUMH MUKPOCKOTIAMH U KOMIUIEKTOM MUKPOILTH(OB.

3. IlpakTUyeckue 3aHATUS

3.1. KommbroTepHsIii kiacc kadeapsl « TeXHONIOTHs U aBTOMaTH3aIisa 00padOTKH MaTepHaIOBy;
3.2. [Ipe3enTanmonHas TeXHUKa (BUIEONPOEKTOP, SKpaH, HOYTOYK);

3.3. TlakeTsl mporpaMMHOrO obOecredeHusi OOIIero Ha3HadeHus (TeKCTOBBIM pemakrop Word
2007, Tabmuunsiii nmporeccop Excel 2007, mporpaMma co3aHusi ¥ IEMOHCTPAIIMU MPE3CHTAIINNA
PowerPoint 2007).
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Ipnnoxenne 1
Kk paloueii nporpaMme JHCIUIIMHBI

«Duzngeckre METOAbLI NCCICIOBAHUS MaTSPHATIOB»

AHHOTaNUsA padoyeil MPporpaMmmbl

JuctmiuimHa ®Pu3ndeckre METOJbl HCCIICAOBAaHUS MAaTEpUAOB SBJISETCS 4acThio biioka 1
JIMCIMTUTNHEBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB  TI0  HAMPABICHHUIO  IOATOTOBKH
22.03.01 MarepuanoBeicHUE W TEXHOJOTMH MaTepuasioB. J[ucuurmimHa peanu3yercs Ha CTynuHO
dakynprere  «MOCKOBCKH aBUAIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcutera)» kadenpoit (kapeapamu) TAOM.

JucuuminHa HaleneHa Ha (GOpMUPOBAaHKE CIeAyommX kommereHuii: [IKP-3.

Coz[epxcaHHe AUCHUIINIMHBL OXBATbIBACT KPYI' BOIIPOCOB, CBA3aHHBLIX C! PACCMOTPCHUCM
TCOPCTHUYCCKHUX OCHOB W TIIPAKTHYCCKOI'O MCIIOJBb30BAHHMA OCHOBHBIX MCTOAOB HCCICAOBAHUA
MCTAUIMYCCKUX MAaTCpHuajloB — OITHYCCKOM MHUKPOCKOIIMHU, PECHTITCHOCTPYKTYPHOI'O AaHaJIM3a,
MIPOCBEUYMBAIONICH U DaCTDOBOﬁ BHCKTDOHHOﬁ MHKPOCKOIIWH, PCHTTCHOCIICKTPAJIbHOI'O MUKPOAaHAJIM34a,
TEPMHUYCCKOTO M JWJIATOMETPUYCCKOIO aHaJin3a.

[IpenogaBanne MUCHUIUIMHBI MpEAyCMaTpUBAeT Cienyromme (HopMbl OpraHHU3aluu Yy4eOHOTO
nporecca: Jlekmwus, [1paktuueckoe 3anstue, JlabopaTopHas padora.

[TporpaMMo#l MUCHUTUTHHBI MPEAYCMOTPEHBI CIICIYIONINE BHUILI KOHTPOJISI: 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) 3amsTus u (44 4YacoB) caMOCTOSTEIBbHOW pPabOTHI cTydeHTa. Llenbio
OCBOCHUS JIUCIIUIUIMHBI SIBIIIETCS (DOPMHUPOBAHUE y CTYJIEHTOB MPOYHBIX 3HAHWU IO METOIaM
WCCIIEIOBAHMS KPUCTATUYECKOW CTPYKTYphl METAJUTMUECKUX MaTepHuaioB, (Ha30BOro cocTaBa
CIUTaBOB, XWMHYECKOW HEOJHOPOJAHOCTH METAUIOB M CIUIABOB, CTPYKTYpHBIX H3MEHEHWH B
METAINTMYECKUX MaTepuasax mpHu ux AeGopmaiiu U TepMHIecKoil 00padoTke, pa3oBbIX paBHOBECHI! 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 BBINOJHEHUU KOJIMYECTBEHHOIO aHaIM3a MUKPOCTPYKTYPhl METAZIOB U CIUIABOB C ITOMOILBIO
ONTUYECKOM MHKPOCKOIIMM; IPU ONPEACICHUH IEPUOJ0B KPUCTAJUIMYECKOW pEIICTKH W aHalIu3e
¢da3zoBoro cocraBa CIUIAaBOB, TEKCTyp JAe(opManuy, OCTAaTOYHBIX MAKpPOHAIPSDKEHUH 1o
peHTreHorpaMmam u audpakrorpammam; Ipu U3y4eHUH METOJUK UCCIIEIOBAaHUS METAJJIOB U CIUIaBOB
C IIOMOLIbIO IIPOCBEUMBAIOLIEH M PACTPOBOM JJIEKTPOHHOM MHMKPOCKOIIUHU, PEHTIEHOBCKOIO
MHKpPOAHaIn3a; MPH HM3YyYEHHH METOJUK OIPEACIICHHUs TeMIepaTyp KpUCTaJUIM3alud, TeMIIepaTyp
(a30BBIX MpEeBpaIleHUIl B TBEPJIOM COCTOSIHUM, KHHETUKU (ha30BBIX MPEBPAIICHUN B METAINYECKUX
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.

Bepcus: AAAAAADbvEwW Kopx: 000147770



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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