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1. OEJA OCBOEHHS JUCHUIIJIMHBI

Henu ocBoeHHsi MUCUMILVIMHBI (MoayJisi). OfecrieueHye TEOPETUYECKOH M NPaKTUUECKOM
NONrOTOBKH CTYIEHTOB 1O mnpodmwiro  crnenuansbHOCTH. M3yueHWe  COBPEMCHHBIX METOJIOB
HCCIICMOBAHNM TEXHOJNOTHMYECKHX TIIPOIECCOB MPOM3BOACTBA JIMTHIX U3Aenuit u obpabotku
MarepraioB. OOydeHHe CTYJEHTOB HAay4YHBIM OCHOBaM CTPYKTYPHOIO AaHajliM3a MAarepualloB H

JeTajeil MalllHHOCTPOEHHS Ha Pa3JIMYHbIX dTallax POU3BOACTBA.

B pesynprare OCBOEHHst JaHHOH IUCHUIUIMHBI Y CTYOEHTOB (OPMHPYIOTCS OCHOBHBIC
obmmenpodeccHoHambHBIE U MPOQECCHOHATIBHEIE KOMIIETEHIMY, oTBevaromue TpedboBanusaM GPI'OC
BO x pesyasraram ocBoerus OIIOIl BO no nanpasnenmto 22.03.01 «MarepuanoselieHHE H

TEXHOJIOTHHU MaTCpUaioOB».

Tabnuna 1. TpeOoanus k pe3ysibTraraM OCBOSHHs IPOrpaMMBbl OakalaBpuara

Kon Pesynprar oOyuenus (komnerennus) Beimyckanka OITOIT

Obmnagarhk CHOCOOHOCTBIO MCIIONB30BATh B NMPO(ECCHOHANBHON JESITEIHHOCTA 3HAHUS O
OIIK-2 | momxomax W METOAax IMOJIy4YEHUSl pEe3ybTaTOB B TEOPETUYECKHUX U IKCIIEPUMEHTAIBHBIX

HUCCICTOBAHUAX

O6magath  CIIOCOOHOCTBIO  MCHOJNIB30BaTh  HAa  IMPAKTHKE  COBPEMEHHBIE
IIK-6 | mpencraBienuss 0 BIHSHUYM MHKPO- M HAHO- CTPYKTYpbl Ha CBOHCTBAa MaTepHalioB, HX

B3aMMOJICHCTBHH C OKPY>KaIOIIEH cpesioil, OJISIMHU, YaCTULAMU U U3ITyYCHUSIMHU

[TK-10 OO6nanarh crroCOOHOCTBHIO OLIEHMBATH KA4€CTBO MAaTE€pHaiOB B MPOU3BOJICTBEHHBIX

YCIOBHAX HA CTAANHU OIBITHO-IPOMBIIICHHBIX HUCIIBITAaHUN U BHCAPCHUA

OG6nagarth rOTOBHOCTHIO HCIOJIB30BaTh TEXHHUECKHE CPEICTBA U3MEPEHUs] U KOHTPOJLS,
[IK-14 | meobxomumble IMpU CTaHAAPTH3ANM ¥ CepTHGUKALMU MaTepHajoB M TPOHEccaX HX

IMOJYUYCHHUA, HCHBITAaTCIIEHOTO U IIPOU3BOACTBECHHOI'O O60py,IIOBaHI/IH




2. MECTO JUCHHUIUVIMHBI B CTPYKTYPE OIIOII BO

VYuebOnasi ucuuminHa « MeTonbl MccleAOBaHUM MarepuaaoB M IIPOILECCOB» OTHOCHTCS K
IUCHHMILTMHAM 0a30B0H yacTH Oyoka 1 OITOIT BO.

Jucrunnay  «MeTtoasl ucciaenoBaHui MaTepHanois U IIPOLIECCOBY» CTYACHTHI H3y4YaloT B
TcemecTpe. Jlns yclleIHOTO H3y4eHHs IMCUUIUIMHBL «MeTOABl HCCIIENOBaHWU MaTepHUajoB H
TIPOIIECCOB» HEOOXOJMMO 3HAHHME OCHOBHBIX KypCOB BBICIIEH MaTeMaTHKH, MaTepUaloBeJeHHS,
xumuHd, Qu3ukd. U3 Kypca BbICIIEH MaTeMaTHKH HCHOJB3YIOTCS 3JIEMEHTHI AuddepeHIHaTLHOro 1
HHTEerpajgpHoro wucuuciieHus. VI3 MarepuanoBeneHHss — OCHOBHBIE CBEACHHSA O CTPYKType H
cBoifcTBax MarepuanioB. Kypc xumuu obecrieyuBacT CBEACHHSIMH O THIAX CBSI3W B TBEPIBIX TElax,
9HEpPreTHKe U KHHEMaTWKe XHMMUYECKHUX ITPOIECCOB, CTPOCHHH IOIUMEPOB, TEOPUU KOPPO3HH
MeTa)ioB. M3 kxypca (GU3MKM [pH W3y4YeHUW JAaHHOH AHUCHHUIUIMHBI HCTONB3YIOTCS CJICAYIOIIHE
pa3nmensl: (Qu3MKa TBEPHOro Teja, (U3WKA DSICMEHTAPHBIX YACTHIl, MOJICKYJIsSpHas (H3HKa,
TEpPMOIUHAMHUKA, 3aKOHB! JU(Py3Un U 3MEKTPONPOBOTHOCTH.

PesynpraThl M3y4eHHUs IUCIHUILIMHBI HCIOJIB3YIOTCS B JajbHEWIEM IpU H3Y4deHUH KYpCOB:
«OcHoBBI KpucTaiiorpadgumn», «Koppo3us MeTanyoB U 3alllUTHBIE MOKPHITUST», «Hemerammueckue
u amopbHBIe MarepHalbly, «TexHomoruss u 0OOPYOBaHHE TEPMUYECKOH M XMUMHKO-TEPMUUYECKOU
obpaborku», «TeXHONIOrmyeckue IPONEcChl M3TOTOBICHUS JHTBIX 3aroTOBOK», «Marepuansl ¢
0coObIMH cBOHCTBamMmy, «IlepcieKTHBHBIC MarepHasibl M TexHoJoTum», «Bweibop MarepnanioB u
TEXHOJOTHH B MaIMHHOCTpoeHUN», «BpicokoaddexkTuBHble MeTOABl 00paboTKH 3arO0TOBOKY,
«TexHOMOTHYECKHE OCHOBBI  ITOJIYYEHMs] HAHOCTPYKTYPHBIX  MarepuajoB ¥ IOKPBITHI,
«TeXHOJNOTHYECKHE OCHOBBI IIPOU3BOCTBA MOPOIIKOBEIX M KOMITO3UITHOHHBIX MAaTEPHAIOBY; @ TAKKE

IPH KypPCOBOM IPOEKTUPOBAHNH U BBINOJHEHNH KBAIM(UKAIMOHHON paboThL

3. KOMIIETEHUUHA OBYYAIOLIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUITJIMHBI (MOAYJIST)
B pesynbrare OCBOSHHS HCIHIUIMHBI OOYYAIOIIHICS JO/DKEH JAEMOHCTPUPOBATh CIIEYIOIIHE
pe3yJIBTaThl 00pa3oBaHMs:
1) 3HaTh: OCHOBHEIE METO/IBI HCCIICAOBaHNN Marepuanos U npoueccos (OITK-2,.ITK-6).
2) YMeTh: IPUMEHSTH COBPEMEHHOE JTUAarHOCTHYECKoe 000pynoBaHHE - MeTaJUIOTrpaduyeckue
U 3JeKTPOHHBIE MHUKPOCKOIBI, PEHTTEHOCTPYKTYPHBIE K YJIBTPAa3BYKOBBIC aHAJIU3aTOPHI,
crektporpadbl - IS UcciIeaoBanui Matepuanos U npoueccos ( [1K-10, I1K-14).
3). Baaners: HaBBIKAMU IMPUMEHEHHUs DPA3JIMUHBIX METOJIOB HCCIICOBaHUN MarepualioB Ha

IIPAKTHUKE, a TAKKE TCXHUKHU IIPOBEACHN S HAYyYHBIX HUCCIICIOBAHUH IMpoOUCCCOB IIPOU3BOLCTBA

u o6paboku marepuanos (OIIK-2,.I1K-6, IIK-10, [IK-14).



4. CTPYKTYPA U COAEP)KAHME AUCIUATIIMHEI (MO Y/Is)

4.1. Pazgennl AUCUUMILJIMHBLI M BHABI 3AHATHH

OOmast TpPyROEMKOCTb UCLMIUIMHBI COCTABISIET 4 3a4€THBIX €NUHULEL, 144 Haca.

Tabmuua 2. Pa3nensl AUCHUIUIMHLL U BUABLI 3aHSITHIH

Bubl yueOHOM paboThI, BKIIOUAst
CaMOCTOSITENIbHYIO paboTy O6bem
CTYAEHTOB U TPYIOEMKOCTD yueBHo Dopmbi
(B yacax) paGoTh TEeKyLIEero
8 KOHTPOJIs1
3 © CIeBaeMOCTU
Ne| Pasnen = § E E = NpPUMEHEHH y i
) S = 5 = (no neoeusim
n/ | pucuumm | 54 T 8 | 3 eM
() ® S S| s cemecmpa),
3 Hbl &) 5 = o = WHTEPAKTUB
= S o = CER NS ~ hopma
) = = o 2 | 5 |E HBIX .
an 5 & s | | O |® IPOMEKYTOUHO
& z g S METOOB aTrecrauuu (no
= o | B (B uacax /
g 3 iz cemecmpan)
s |8 |8 %)
=
1| Pazgenl | 7| 1-3 2 2 4 - 4 - - -
2 | Paspmen2 | 7| 4-5 2 2 4 - 4 - - -
3 | Pazmen3 | 7| 67 | 2 2 | 4| - | 4 - 2/25 Peiitunr-
KOHTpOJIb Nei
4 | Pasmend | 7| 89 2 4 - 4 - - -
5| Pasmen5 | 7| 10-11| 2 2 4 - 4 - - }
6| Pasmen6 |7 |12-13| 2 | 2 | 4 | - | 3 | - 2/25 PefiTuur-
KOHTpousb Ne 2
7 | Pazpen7 | 7| 14-15| 2 2 4 - 10 -- 2/25 .
8 | Pazmen8 | 7] 16-17| 2 2 4 - 12 2/25 .
9 | Pasgen9 | 71718 2 | 2 | 4 | - | 10| - 2/25 Peiirunr -
KOHTpoJib Ne3
Bcero 7 1-18 | 18 | 18 | 36 | - | 108 | - 10/13,9 3auér ¢
OLICHKO#H

4.2. CogepxaHue pa3aeioB AHCHHMILIHHbI

Pa3zgen 1. Merasuiorpadgpuueckne MeToabl HCCAEA0BAHHUS CTPYKTYPbl

Tema 1.1. MakpocTpyKTypHBIH aHAIU3.

Tema 1.2. MUKPOCTPYKTYpHBI aHaIU3.

Tema 1.3. ®paxrorpadnueckuii aHaIH3.

Tema

1.4. OcHOBBI

ONITUYCCKOI0 MUKPOCKOIIA.

CBETOBOIl ONTHYECKOH MUKPOCKOIUH.

IIpuHuMNIHaNbHAA — CcXeMa




Paznen 2. MeToabl MHKPOCKOIIHYECKOT0 aHAJIN3a METAJLIOB U CILIABOB

Tema 2.1. Meton KOCoro ocBeLIEHHUS.

Tema 2.2. MeTo TEMHONIOJIBHOTO OCBEIICHHUS.

Tema 2.3. UccnenoBanus MUKPOCTPYKTYPHI B ITOJISIPU30BAHHOM CBETE.

Tema 2.4. MeTon ¢ha30BOro KOHTpacrTa.

Tema 2.5. MeTton untepdepeHIIMOHHOTO MOTyUYeHUsl H300paxeHus.

Tema 2.6. KonnuecTBeHHBIE aHAIM3AaTOPBl MUKPOCTPYKTYPBIL.

Tema 2.7. OcHOBHEIE 33/1a41, pelllaeMble METOJaMi MUKPOCTPYKTYPHOTO aHaTH3a.
Pazjgen 3. DiiekTpOHHAS MHKPOCKOIIHS

Tema 3.1. IlpocBeumBaromas 3EKTpOHHAsE MUKpockonus. [Ipsmoif mMeTon uccnenoBaHUS.
KoceeHHBIE METOABI AEKTPOHHON MUKPOCKOTIHI

Tema 3.2. PacrpoBast anekrpoHHass MUKpockonus: [IpuHOMI pacTpoBOH 3IEKTPOHHOHN
mukpockonuu (POM). OcHoBHBIE penMyiecTBa POM.

Tema 3.3. Ousuveckue OCHOBBI pacTPOBOM 3JIEKTPOHHOH MHUKPOCKOIUH. O((HEKTHI
B3aUMOJICHCTBHS YJIEKTPOHHOTO JIyya ¢ 00BEKTOM

Tema 3.4. OrpaxxeHHbIE, BTOPHYHbIE U MMOIIOIEHHBIE 3JIEKTPOHEI.

Tema 3.5. Pa3HOBHIHOCTH pacTPOBOTO AMEKTPOHHOrO MUKpockona. OTpaxarenpHblii POM.
IIpoceunBaromuit POM.
Pasznes 4. YeTpoiicTBO M NPHHIMIIHATBHAS €XeMa PACTPOBOIo 3JIEKTPOHHOI0 MHKPOCKONA

Tema 4.1.YeTpolicTBO pacTpOBOro 3JIEKTPOHHOIO MHUKpPOCKONA. TepMOIIEKTPOHHAA IMHMCCHS.
ABTORJIEKTPOHHAA IMHUCCHSL.

Tema 4.2. Ilpunuun paboThI 2JJEKTPOHHBIX JTHH3.

Tema 4.3. [lpuHIMNUAIbHASA CXEMa PaCTPOBOTIO WIEKTPOHHOTO MUKPOCKOIIA.

Tema 4.4. HecoBepiueHCTBa 3JIEKTPOHHOM ONTUKH.

Tema 4.5. OcobenHocTu mpoBeneHUs ucciaenoBanuii Ha POM. Permcrpanms BTOpUYHBIX H
OTpaXkKEHHBIX JJICKTPOHOB.

Tema 4.6. Mzyuenue ¢a3oBoro cocrapa 1 Tonorpaduu noBepXHOCTH.

Tema 4.7. TloaroroBka OOBEKTOB s HCCIENOBaHUI K TpeOoBaHHA K HHUM. TeXHHYECKHE
BO3MOXKHOCTH PaCTPOBOI0 3JEKTPOHHOTO MUKPOCKOIIA.
Paznest. S. PeHTreHOCTPYKTYPHBIH aHAJIN3

Tema 5.1. OcHOBBI (PU3UKH PEHTTCHOBCKUX JIYU€E, HX IIOJIyYEHHE.

Tema 5.2. [IpuHnun paGoThl ¥ yCTPOHCTBO PEHTTEHOBCKOTO anliapara.

Tema 5.3. CoiicTBa p€HIT€HOBCKHUX JIyYEH.

Tema 5.4. OcHOBHBIE 33/1a40 PEHTTEHOCTPYKTYpPHOTO aHaIM3a.



Tema 5.5. OcHOBHBIE METOJBI PEHTTCHOCTPYKTYPHOI'O aHAJIN3A.

Tema.5.6. Meron Jlays. Metox Bpamaromierocsi MOHOKpUCTaIa. PeHTreHoaHanus
noNMuKprcTamnIeckux oosekToB (Meton Jebas- lleppepa).

Tema.5.7.MeTtoasl 1uGpPaKTOMETPUIECKOTO PEHTTEHOCTPYKTYPHOIrO aHayu3a. KauecTBeHHbIH
PEHTTEHOCTPYKTYPHBIH aHaJIn3.

Tema.5.8. Metoast I (HpakTOMETPHUIECKOTO PEHTTE€HOCTPYKTYPHOT'O aHaJIu3a.
Wnentudukaims oqHO(A3HBIX BEMECTB 10 JAHHBIM O MEXIIIOCKOCTHBIX PACCTOSHHAX

Tema.5.9. Mertonet i (HpaKTOMETPUIECKOrO PEHTTEHOCTPYKTYPHOI'O aHaJIn3a.
KonuuecTBeHHBIN PEHTI€HOCTPYKTYPHBIN aHamu3 :

Tema. 5.10.IlpuMeHcHEe PEHTTEHOCTPYKTYPHOTO aHajiu3a B (PU3NYECKOM METAIIOBEACHHH.
PeHTreHOCTPYKTYpHBIN aHANU3 CTald IMOCIe TEPMHYECKOH 0OpabOTKH. PeHTreHOCTpYKTYpPHBIN
aHaJIN3 UCKAKEHUH KPUCTALINYECKON PEeIUETKY.

Pasaen 6. diiekrpoHorpagus u HeliTpoHOrpadus

Tema 6.1. ®usnuecKkre OCHOBBI B METOJOJIOTHS 3IEKTPOHOrpaQUUIECKOro aHajusa.

Tema 6.2. Helitpornorpadus
Paznen 7. CnekTpanbHbIil aHAJH3 MATEPHAJIOB

Tema 7.1. ®uzndeckne OCHOBEI OIITUYECKOM CIIEKTPOCKOIIHH.

Tema 7.2. IIpuGops! A CIEKTPAIBHOIO aHAU3A.

Tema 7.3. OCHOBHBIE METOJIBI OITUYECKOTO CIIEKTPAIBHOIO aHAJIM3A.

Tema 7.4. Uctounuky omUOOK MPH MPOBEACHUH ONTHKO-CIIEKTPAIIbHOIO aHAIN3a.

Tema 7.5. PeHTreHOCICKTpANBHBIH aHAIM3 MaTepHasioB ((pU3udeckue OCHOBEHL). IJaBHBIE
JIOCTOMHCTBA PEHTTEHOCTIEKTPAIFHOIO aHalu3a. Alnaparypa Ajisl peHTTEHOCIEKTPAJILHOIO aHaIN3a.

Tema 7.6. PentrenocrnektpaabHbii Mukpoanaiuz (PCMA), mpumeHeHue u (puzndeckue
OCHOBBI.

Pasjen 8. Hepazpymawmue MeToAbI KOHTPOJIA

Tema. 8.1. Pentrenosckas nedeKToCKOmHs.

Tema. 8.2. YiprpazByKkoBast 1€(EKTOCKOIMSL.

Tema. 8.3. MarautHas AepeKTOCKOIHS. -

Tema 8.4. Kanumsipable METOABI HEPA3PYIIAIOMIET0 KOHTPOJIA.

Tema 8.5. MeTop akycTuuecKoit sMmuccuu (AD) |
Paznen 9. Meroap! Hcc/IeIOBAHUE TEXHOJIOTHYECKHX IPOLECCOB MPOU3BOACTBA OT/IMBOK.

Tema 9.1. Kitaccugukanus TEXHOJIOTHYECKUX MIPOLECCOB H METOJOB JIUTBS.

Tema 9.2. MeTonb!I HCCIIEAOBAHUN IMIMXTOBBIX M (POPMOBOUYHBIX MaT€pHAJIOB.

Tema 9.3. Mertoasl HCCHCIOBaHME INPOIECCOB TNPHUIOTOBICHHS U OOPabOTKH JIMTEHHBIX

CIIJIABOB.



Tema 9.4. MeTap! uccnenoBaHuit CBOUCTB M CTPYKTYPHI OTJIMBOK

Tema 9.5. Kitaccupuxanus nedexron ook mo 'OCT 19200-80.

4.3. JIeKiHOHHBIHA KypC
O6peM IEKIMOHHON HArpy3KH COCTaBIAeT 25 % oT o01mero oobeMa ayAUTOPHOU HArpy3KH.

Tabmuna 3. Pacnpenenenye NeKIHOHHON Harpy3Ku 1o GopMaM MpoBeICHHS

O6BEM Harpy3ku
(B yacax)
Ne Pazgen mucruiuimasl Jlexuuy B Jlexruu B
/I TPAOULIHOHHOMN | HHTEPAKTHBOM
dbopme bopme
1 |Meramorpadpudeckne METOIBI MCCIEOBAHMS CTPYKTYPEI 1,5 0,5
2 | MeToapl MUKPOCKOIIMYECKOTO aHATN3a METAJIJIOB U CIIJIaBOB 1,5 0,5
3 | DnexkTpoHHAas MUKPOCKOIHUS 1,5 0,5
4 | VYcrpolicTRO M IpUHIMIIAAIBHAsE CXEMa  PacTPOBOTO 1,5 0,5
3MEKTPOHHOTO MUKPOCKOTA
5 | PeHTreHOCTpYKTypHBIM aHAIN3 1,5 0,5
6 |OnexkrporHorpadus u HeHTpoHOrpadus 1,5 0,5
7 | CnexTpaJIbHBIN aHAIN3 MaT€pHAJIOB 1,5 0,5
8 |Hepaszpymaromue MeTOIBI KOHTPOIISA 1,5 0,5
9 |Meronpl  uWccre/OBaHMM — TEXHOJOTMYECKHX  ITPOIECCOB - 2
IPOM3BOJICTBA OTIMBOK.
UTOTO 12 6
Bceero nexnuonHoii Harpy3ku 18

4.4. JIabopaTOpHBI NPAKTUKYM

JlabopaTopHBIil TPaKTHKYM SBIsSeTCs (GOpPMOH IpyNIIOBOH aygUTOPHOH paboThl B HEOOIBIIUX
TpyIIax Jjisi OCBOSHHS IIPAKTHYECKHX HABHIKOB C IENBIO (HOPMHUPOBAHUSA NPO(ECCHOHANBHBIX
KOMITETEHIIHH, HeOOXOIUMBIX JUIsi OCBOCHHS OCHOBHOM 00paso-BaresnbHoil mporpammel (OITK-2, ITK-
6; IIK-10, TIK-14).




Tabnuna 4. [lepeuens paboT 1ab0paTOpHOrO NPAKTHKYMA

No Homep TpynoemkocT
i paszena Temsl 1aboparopHbIX paboT b,
JUCITUTUIAHEI qac
Paznenl ITpumenenue OITUYECKON MUKPOCKOIIMHI TUISL 4
MeTaIOrpaUuCCKUX UCCIIeI0BAHUHN CTPYKTYPBI MATEPHAIIOB.
Paznenl MeTtanmnorpaduyeckue HCCIIENOBaHHUS MakKpo- u 4
MHKDPOCTPYKTYPBI JINTEHHBIX YYTYHOB
Paznenl Metamorpadguueckue UCCIEIOBaHUS Makpo- u 4
MHKPOCTPYKTYPBI AJIFOMIHHUEBBIX CIIJIAaBOB
Paznenl Metannorpagpudeckue HCCIIENOBAHHUS MakKpo- U 4
MUKPOCTPYKTYPhl MEJIHBIX CILIABOB
1 Paznen 1 |Mertamnorpaduyecckue UCCIIEIOBAaHUS MakKpo- u 4
MUKPOCTPYKTYPBI OJIOBSIHHBIX CILTIABOB
2 Pasnen 3  |[IpumeHeHHe pacTpoBOTO 3JIEKTPOHHOTO MHKpOCKOIa s 4
CTPYKTYpPHOI'O aHaJIM3a MaTepuasioB
3 Paznen 5  |JdudpaxromeTpuueckuit PCHTTCHOCTPYKTYPHBIM — aHaJIH3 4
MaTepUasoB.
4 Pasnen 7  |PeHTreHocneKkTpanbHbI MUKpPOAHAIN3 MAaTEpHaloB 4
5 Paznen 9  |IIpumenenme 'OCT 19200-80 st KOHTPOJIS KaueCTBa JIUTHIX 4
Jeraneit
Bcero 1a6oparopubix pador 36

4.5. CamocrosiTesibHast paboTa

CamocTosiTeIbHas paboTa CTYJACHTOR SBJISIETCS BaXXHEHIIIMM KOMIOHEHTOM 00pazoBareibHOTO
npolecca, pa3BUBAIOIMM HMX CIIOCOOHOCTH K CaMOOOYYEHHIO U MOBBIIIEHHIO  CBOETO
npoheCCHOHANTBHOIO YPOBHS, criocoOcTByonmM npuodperenuto komnerenuuu (OIIK-2, ITK-6; T1IK-
10, T1K-14). v

Lenb caMocToATEeIEHOW paboThl — CAMOCTOSATEIFHO IPHOOpETaTh HOBBIE 3HAHUS, HCIIONb3YS
COBpEMEHHBIE 00pa3oBaTeIbHbIE TEXHOJIOIUH, 000011aTh, OQOPMIISTh, IPEACTABIATE H JOK/IAAbIBATE
pe3yNsTarhl BBIIONHEHHON paloTHl, a TakKe KPUTHYECKH aHAIM3UPOBATH I1OJIyYCHHBIC 3HAHMA H
apryMEHTHPOBAHO OTCTAUBATh CBOM MPCIOKEHHUS.

CamocrosTenpHas paboTa HalpaBIeHa Ha 3aKpellieHHe W YIiIyOJIeHHe OCBOCHMS yueOHOro
Marepuaga, OHA BKJIIOYaeT B ceOs cleXyromue BHIBl paboThl CTYAEHTOB: paboTa ¢ JIEKIUOHHBIM
MarepHaloM, ONEPEeKAoIasl CaMOCTOATeNIbHAs paboTa, IOATOTOBKA K JabOpaTOpHBIM paboTam,
TIOITOTOBKA K 9K3aMEHY

Ormepeskaroliasi caMOCTOsITeNIbHAs paboTa 3aK/II04aeTCsl B H3yYEeHUH OTAENIBHBEIX TEM Kypca II0
3aJJAaHUIO MpeTofaBares.

He cMoTpst Ha TO, 4TO yueOHBIM IJTAHOM HE IPETyCMOTPEHO HAHMCaHKHE pedeparoB, ¢ LENbIO
AKTHBU3AI{H CAMOCTOSITE/IbHON paboTHl CTYAEHTOB IIPETIO/IaBaTeNhb NpeyIaraeT CTYIEHTY BBIIOIHUTD
pebeparusayo pabdoty. I1pu 5TOM CTyneHTOM MOXKET OBITh IIPEJIOXKEHA U CBOS TEMATHKA.




C [IeJIbI0 AKTHBHU3AMUHA CAMOCTOSTEILHON pa6OTBI, npenoaaBarciib MOXCT IPEIJIOXKUTDL

MarucTpaHTaM BBIIONHHUTH pedepaTuBHylo pabory. Ilpu >ToM MarucTpantoM MoOXeT OBITH
IpeaJoKeHa U CBOS TeMaTHKa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI M1

Bonpiias 9acTh JEKIIMOHHOTO Marepuana MpeloCTaBIsSeTCs CTyIEHTaM Iepell HadalioM
3aHATHH B 2JIeKTpOHHOM Bujae. Ilpenmonaraercs, YTO B JTOM Cly4dae CTYOCHTHI MOTYT
MPEIBAPUTENFHO O3HAKOMUTBCS ¢ TEMO M coJiepiKaHueM IIpeACToaLIed neknuu. B aynutopun, umes
nepes IMa3aMM TEKCT JIEKIMH Ha KOMIBIOTEpe, IUIaHIleTe, HOyTOyke Wiad B OyMaKHOM BHIE, -
CTyIEHTBl OCBOOOXIAIOTCS OT TPYHOEMKOW paboTBl B ayUTOPHH IO KOHCHEKTHPOBAHHIO U
HOJIHOCTBIO COCPEIOTauYHBAIOTCS Ha CYTH Marepuaja, a IIpernojaBaTesb - OT JUKTOBaHMS, U MOXET
Oonpiie BHUMAHUS YIEJIUTH Pa3bsICHEHHUIO YHMTAEMOro pasjelia. BaxHoe 3HauyeHHEe HMEET TO
00CTOATENBCTBO, YTO (IIPOU3BOAUTEILHOCTE» Y4eOHOro Ipoliecca Ipu 3TOM Bo3pacrtaer B 1,5 — 2
paza. Kpome Toro, ucrons3oBaHue JAHHOH TEXHOJIOTMH IIO3BOJISIET, IPH HEOOXOMNMOCTHU, HACHITUTH
Marepyay JIeKIMA OOJNBIIUM  KOJIWYECTBOM MIUTIOCTPALIMOHHOIO Marepualta U pasjM4HbIX
CIIPaBOYHBIX JIAHHBIX.

3HaunTenbHasd YacTh JIGKIMOHHOTO Marepuasa oQopMieHa B BHIE NpPE3CHTalMUd C
HCHOJb30BaHUEM CTaHIapTHOH mporpammel B PowerPoint. [lis neMoHCTpanyy AaHHOrO HarJIsiAHO-
WLTIOCTPUPOBAHHOTO Marepuaja JIeKIMH HCIONb3yeTcs COOTBETCTBYIOLIas anmnaparypa (HOyTOyK,
IIPOEKTOP).

[Tpu mpoBefeHUH TabOPaTOPHBIX PabOT MPEIYCMOTPEHO IIMPOKOE HCIONBb30BaHHE B y4eOHOM
IIpoIlecce aKTUBHBIX M WHTEPAKTUBHBIX (JOPM IIPOBEACHHs 3aHATHH B COYETAHHU C BHEAyOUTOPHOM
paGoToit ¢ 1enpi0 (GOPMUPOBAHHMS M Pa3sBUTHS HPOPECCHOHAILHBIX HABBIKOB OO0YyYarOIIUXCS.
[Ipenycmorpero 10 yacoB NEKIMOHHBIX 3aHATHI B MHTEPaKTUBHOH (opme, uTo cocTtaBiseT 28 % ot
o0I1Iero ynca ayTMTOPHBIX 3aHATHH.

B pamkax yueOHOro Kypca 3alsIaHMpOBaH pa300p KOHKPETHBIX CHUTyalUid C LEJBIO
bopMupoBaHUS W Pa3BUTHS OOUIENIPOGECCUOHANBHBIX U IPOQPECCHOHANBHBIX KOMIETEHIUH Yy
obyqarortuxcs (OIIK-2, ITK-6; ITK-10, TIK-14). N

CamocrosiTesnibHass paboTa CTYIEHTOB BKIIIOYAeT IOATOTOBKY pedeparoB W JOKIALOB IO
u3yuaemomy Marepuany. OOCyXJIeHUE CTYICHUYECKUX NOKIaJ0B MPOXOAUT B JUAJOTOBOM pPEXKHUME.
Takas wWHTepaKTHBHas TEXHOJIOTHUS pa3BUBAET Y CTYIEHTOB CHOCOOHOCTh aHaIM3UpOBaTh M
CHHTE3UPOBATh H3y4YaeMbIil Marepuas, 0QOpMIISATh, MPEACTABIATh U JOKJIAABIBATE €0 ayAUTOPHH,
YMEHHE BECTH JUCKYCCHIO, apTyMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3pEHUS.

6. ONEHOYHBIE CPEJACTBA JJIs1 TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTMH, TIPOMEXYTOYHOM ATTECTALIUH
IO UTOTAM OCBOEHUsI JUCIHUIVIMHBI 1 YYEBHO-METOAUYECKOE
OBECIIEYEHHE
CAMOCTOSAITEJBHOM PABOTHI CTYJIEHTOB

Texyumit KOHTPOJIb IMPOBOAUTCS HA MPAKTHYECKUX 3aHSATUSAX € LEJBIO ONpeeeHIs KadeCTBa
YCBOGHHS JIEKIMOHHOI'O MaTepuaia i 9acTH JAUCUMIUIUHEL, [Ipe/IHa3HaYeHHOHN JUI caMOCTOSTENBHOTO
W3YYEHUS.

[TpomesxyTodHas aTTecTalys Mo AUCIUIUIMHE — 3a4€T ¢ OI[EHKOH.



Bomnpoce! s peiitunr-konrpous Nel
1 MakpOoCTpyKTYpHBIH aHaIHN3.
2.  MukpoCTpyKTypHBIN aHaJIN3.
3. ®paxrorpapuyeckuil aHaTH3. .
4. OCHOBBI CBETOBOH ONTHYECKOH MUKpOCKONUH. [ [pHHIMITHATIBEHAS CXEMA OIITHYECKOTO '
MHKpPOCKOIIA.
MeTtoa K0cOoro OCBEILIEHHUS.
MeTon TEMHOIIOJIEHOTO OCBEIICHUSL.
HccnenoBanusi MUKPOCTPYKTYPHI B OJISIPU30BAHHOM CBETE.
Meton ¢a3zoBoro KoHTpacra. _
9. Merox uHTepGEPEHITUOHHOTO MONYUYEHHUS H300paKEeHHUS.
10. KonwuecTBeHHBIE aHAIU3ATOPHI MUKPOCTPYKTYPBI.

®© N oW

11. OcHoBHBIE 337a4H, pelIaeMble METOJaMH MUKPOCTPYKTYPHOIO aHaJTH3a.

12. IlpocseunBaroniast 3JIeKTpoHHas Muxkpockonus. [Ipamoii merton uccnenopanus. KocBeHHbBIE
METOBI 3IEKTPOHHOH MUKPOCKOIINN

13. PactpoBast anexTpoHHas MUKpockonus: [IpuHIMn pacTpoBOH 3MEKTPOHHOW MUKPOCKOIHH
(POM). OcHoBHBIC TpenMyIecTBa POM.

14. duznueckre OCHOBBI paCTPOBOH IEKTPOHHON MUKpOCKONHH. D¢ deKTH B3auMoieiicTBHS
3IIEKTPOHHOTO JIyya ¢ OOBEKTOM

15. OtpaxkeHHBbIE, BTOPUYHBIE U [TOITIOLIEHHBIE 3IEKTPOHBI.

16. Pa3HOBHIHOCTH pacTpPOBOTO 3JIEKTPOHHOrO MHKpockona. OrpaxarenbHblii POM.

17. IlpocBeunBaromuii POM.

g Bonpocs1 aasa peiiTuHr-KonTposas Ne2

1. YCTpOWCTBO  pacTpOBOTO  3NEKTPOHHOTO MHUKpOCKONAa. TepMOsNeKTpOHHash 3MHUCCHSL.
ABTOJIEKTPOHHAS SMUCCUS.

2. [TpuHnEn paboThl SNIEKTPOHHBIX JIUH3.

3. [IpuHLMIHATIEHAS CXeMa PACTPOBOTO AIEKTPOHHOIO MUKPOCKOIIA.

4. HecoBeplnieHCTBA 3JIEKTPOHHONU OITUKH.

S. OcobenHocTr MpoBeeHus uccienopanuii Ha POM. Peructparnusi BTIOpHUHBIX U OTpakEHHBIX
BIIEKTPOHOB. . :

6. M3ydenue ¢pazoBoro cocrasa u Tonorpagpuu NoBEpXHOCTH. »

7. [ToaroroBka 0OBEKTOB IS UCCIENOBAHUH U TpeOOBaHUS K HUM. TeXHUYECKHE BO3ZMOXKHOCTH
PacTPOBOTO ITEKTPOHHOIO MUKPOCKOIIA.

8. OCHOBBI (PU3HUKKU PEHTTEHOBCKUX Jy4eH, UX [Oy4eHHE.

9. ITpusipn paboThl ¥ YCTPORCTBO PEHTTEHOBCKOIO aniapara.

10.  CgoiicTBa peHTT€HOBCKHX Jy4€eH.

11.  OcHoBHBIE 33/1a4H PEHTTEHOCTPYKTYPHOIO aHaJIH3a.

12.  OcHoBHBIE METOIBI PEHTTEHOCTPYKTYPHOTO aHAJIN3A.

13.  Meron Jays. Merton BpAIlAIOIIErocs MOHOKpHCTAJLJIA. PeHTrenoananus

nonukprictanaeckux oosexToB (Meton Jlebas- leppepa).
14. Metoasl  OUGPAKTOMETPHUUECKOIO  PEHTICHOCTPYKTYpHOro  aHanusa. KadecTBeHHBIH




PEHTICHOCTPYKTYPHBIH aHaIu3.

15.  Meronel  mudpaxTOMETPUIECKOTO  PEHTTCHOCTPYKTYPHOTO — aHanmsa. Mjmentuduxamnms
ofHO(a3HBIX BEIECTB MO JAHHBIM O MEXILIOCKOCTHBIX PACCTOSHUSIX
16.  Metonbl audpPaKTOMETPUUECKOTO PEHITCHOCTPYKTYpHOTO aHaimu3a. KonudecTBeHHBIN

PEHTTCHOCTPYKTYPHBIN aHaATIN3

17.  llpumeneHue  pPEHTICHOCTPYKTYPHOTO  aHanmM3a B (DHU3MYECKOM  METaUTOBEICHHUH.
PeHTreHOCTPYKTYpHBIH aHaiM3 CTad II0ciie TepMHYecKoil o00paboTku. PeHTreHoCTpYyKTYpHBIH
aHaJIN3 UCKAKCHUH KPUCTAJTUIECKON PeIIETKH.

18.  duzuyeckue OCHOBEI U METOIONOTHS MIEKTPOHOr pahuecKoro aHammsa.

19.  Hetitponorpadus.

Bomnpocs! puist peiiTnHr-konTpos Ne3

1. dusznyeckre OCHOBBI OIITHUECKOH CIIEKTPOCKOMUH.

2. [IpuGopsl u1st CHIEKTPaAJILHOTO aHalu3a.

3. OCHOBHBIE METOBI ONITHYECKOTO CHEKTPAIBLHOTO aHATH3a.

4. WcTounrky oniOOK IIPH IIPOBEACHUH ONITHKO-CIIEKTPAIIEHOTO aHAaNIn3a.

5. PeHTreHocrieKTpansHbI aHaIU3 MarepualioB (Gpu3nUecKue OCHOBBI). [ aBHBIE TOCTOMHCTRA
PEHTIEHOCIIEKTPaJIbHOTO aHalln3a. Annaparypa Juis peHTTeHOCIIEKTPATBHOTO aHaIn3a.

6. PentrenocnexrpanpHblii Mukpoanais (PCMA), npuMmernenne u GpuU3HIeCcKie OCHOBBL.

7. PentreHoBckast AeQeKTOCKOIUS.

8. VibTpa3BykoBast 1e(peKTOCKOIHSL.

0. MarauTHas 1eEKTOCKOIHS.

10. Kannuisipaslie METOIBI HEPA3PYIIAKOMIEr0 KOHTPOJIS

11. Metox akyctuueckoi amuccuu (AD)

12. Bunrst nedekToB OTIMBOK.

13. Knaccuduxarus gedexron ook o I'OCT 19200-80: HecooTBeTCTBHE 110 TEOMETPHH.

14. Kiraccuduxanus nedexton omusok 1o [OCT 19200-80: nedexThl MOBEpXHOCTH.

15. Knacceundpukanus nedexros orneok mo 'OCT 19200-80: HECIUIONIHOCTH B TEIE OTIMBKH.

16. Knaccuduxamus nedexroB ormmpok o ['OCT 19200-80: BrmrodeHus, HECOOTBETCTBHE 10
CTPYKTYypE

Bonipocnl K 3a49€Ty ¢ 0OneHKOH

MakpoCTpyKTypHBIH aHaJIU3.
MUEKpPOCTPYKTYpHBIN aHAIH3.
Opakrorpadpudeckuii aHam3s.

B

OCHOBEI CBETOBOII ONTHYECCKOM MUKPOCKOITHH. HpI/IHHI/IHI/IaHBHaﬂ CXeMa ONTHYCCKOTIC
MUKPOCKOIIA.

Meton KOCOTO OCREHICHHUS.

MeToa TEMHOIIOIBLHOTO OCBCIIICHHS.

HcenemoBanus MEKPOCTPYKTYPBI B OJISIPH30BaHHOM CBETE.
Merton ($hazoBOro KOHTpacTa.

Meron naTepdEPEHIIMOHHOTO MOIyUEHUS U300 paKEH M.
KonuuecTBeHHBIE aHAIN3ATOPHI MUKPOCTPYKTYPBI.

= =0 % N oW
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OCHOBHBIE 33JIa4H, PELIAEMbIE METO[AMH MUKPOCTPYKTYPHOTO aHaJH3a.




12. IIpocBeunBaromas snekTpoHHas Mukpockonwus. [Ipsmoit Meron mccnenosanus. KocseHHBIE
METOJEI HTIEKTPOHHOU MUKPOCKOTIHU

13. PactpoBas snexTpoHHas Mukpockonus: [IpuHIMI pacTpoBOM 3IEKTPOHHOM MHKPOCKOITHH
(POM). OcHoBHBIe TpenMyIiecTBa POM.

14. @du3HyYeCKHE OCHOBBI PACTPOBOH 3JEKTPOHHOM MHUKPOCKOMHU. DPGHEKThl B3aUMOICHCTBUS
ANIEKTPOHHOTO JIyda ¢ OOBEKTOM

15. OTpakeHHbIE, BTOPUYHBIC U TOIVIOIEHHBIE 3JIeKTPOHBI.

16. PazHOBHAHOCTH PacTpOBOro 3MIEKTPOHHOIO MUKpockona. OTpaxarelnbHbiii POM.

17.  TlpoceunBaromuii POM.

18. VYCTpOHCTBO  pacTpOBOrO  3IEKTPOHHOIO  MHMKpPOCKONA. TepMO3JIeKTpOHHAs 3MHCCHSL.
ABTO?IIEKTPOHHAS SMHUCCHSL.

19. [Tpuanun paboThl 37I€KTPOHHBIX JIMH3.

20. ITpuHIMNIHaIBHAS CXEMa paCTPOBOTO AEKTPOHHOIO MUKPOCKOTIA,

21. HecoBepIieHCTBA JICKTPOHHON ONTHKH.

22. OcobenHocTu NpoBeneHUs ucciaenoBanuii Ha POM. Perucrtpaiiist BTOpHYHBIX M OTPaKEHHBIX
ANEKTPOHOB.

23. Hzyuenne ¢a3oBOro cocrana u TOMorpaduu MoBEpXHOCTH.

24, IToaroroBka 0OBHEKTOB I HCCIEAOBAaHUM U TpeOOBaHUSA K HIM. TeXHHYECKHE BO3MOMKHOCTH
PacTpoOBOTO MEKTPOHHOIO MHKPOCKONA.

25.  OcHOBBI (PM3UKH PEHTTEHOBCKUX JIYUCH, UX TIOJIyUCHHE.

26. [TpunIun pa®oTe U yCTPOWCTBO PEHTIEHOBCKOTO amapara.

27. CBolicTBa PEHTICHOBCKHUX JI4EH.

28.  OcHOBHBIE 33249 PEHTICHOCTPYKTYPHOTO aHAJIH3a.

29. OCHOBHBIE METOIBI PEHTICHOCTPYKTYPHOTO aHaH3a.

30. Meton Jays. Merton BpallaloIerocs MOHOKpHCTaJLIA. PentreHoananus
noJIMKpucTaunueckux oobexToB (Meron Jlebas- Llleppepa). '

31. MeTtonsl  1HQPAKTOMETPUYECKOIO  PEHTTEHOCTPYKTYPHOTO  aHaim3a. KadeCTBeHHBIH
PEHTT€HOCTPYKTYPHBIH aHaJH3.

32. MeTtonsl  AMQPaKTOMETPUYECKOTO PEHTTEHOCTPYKTYpHOro aHamuza. VaeHtudukanus
OonHO(}a3HBIX BEIIECTB IO JJAHHBIM O MEXIUIOCKOCTHBIX PacCTOSHUSIX

33. Metoger  audpaKkTOMETPUUECKOTO PEHTITEHOCTPYKTYPHOrO aHanm3a. KoludyecTBEHHBIH

PEHTIEHOCTPYKTYPHBIN aHaIU3

34. [IpumeHeHHE  PEHTICHOCTPYKTYpHOrO  aHanu3a B (U3HYECKOM  METAJUIOBENEHHH.
PeHTreHOCTpYKTYpHBI aHalIW3 CTaIM MOociae TepMHUecKol o00paboTku. PeHTreHoCTpyKTypHBIH
aHAJIN3 UCKAKCHUH KPUCTATUIMYECKON PEIIETKY.

35. OusnyecKkue OCHOBBI M METOAOJIOTHS ANEKTPOHOTpahMuECKOro aHATN3a.

36.  He#itpoHorpadus.

37.  Owu3uuecKkHe OCHOBBI ONITHYECKON CIIEKTPOCKOIIHNHU.

38. [Ipubope! 11st COEKTPaNbHOTO aHAIN3a.

39. OCHOBHBIE METOJIbI ONITHYECKOTO CIIEKTPAIIbHOTO aHAIH3a.

40. HcTounuky ommboK Mpy MPOBEIeHHH ONTHKO-CIIEKTPAIIBHOTO aHaIH3a.

41. PenTreHocnekTpaibHbIH aHANW3 MarepualoB (pu3nuecKue OocHOBHI). [J1aBHBIE JOCTOMHCTBA
PEHTIEHOCIIEKTPAJILHOTO aHallu3a. Annaparypa Uil peHTI€HOCIIEKTPaIbHOTO aHaIn3a.

42. Pentrenocnextpanbhbiil Mukpoananus (PCMA), npumeHenue U Gpu3nuecke OCHOBEL.

43. PentrenoBckas n1edeKTOCKOIHS.

44, VYieTpa3ByKoBast A€(PEKTOCKOIHS.



45. MarsuTHas nedexrockonus.

46. Kanunnsapueie MeTonp! Hepa3pyIuaromero KOHTPOIs.

47. Meron akycTUUYeCKO# sMHCCHH (AD)

48. Bunsi 1ehekToB OTIHMBOK.

49. Knaccudpuxanusa nepexros ook o 'OCT 19200-80: HECOOTBETCTBHE IO TEOMETPHH,

50. Knaccugpukanus gedexros ook mo 'OCT 19200-80: medexThl MOBEPXHOCTH.

51. Knaccuduxanus nedexror ook no 'OCT 19200-80: HECIIOMHOCTH B TEJIE OTIMBKH.
52. Knaccudpukanus nedextoB omtuBok mo I'OCT 19200-80: BraroueHHs, HECOOTBETCTBUE IO
CTPYKTYpE

Temarnka MHANBHAYAJIBLHBIX 32JaHHI HA CAMOCTOATEILHY IO
pedeparuBHyio paboTy CTyIeHTOB

Mertamtorpadguueckue METOBI HCCHACIOBAHHUS CTPYKTYPhI

OCHOBBI CBETOBOI OIITUYECKOH MHKPOCKOIIHH.

MeToapt MUKPOCKOIIMYECKOTO aHaIN3a METAJIOB U CIIABOB

PactpoBas snexrponnas Mukpockonus: IIpHHIMI pacTpoBOH 3IEKTPOHHOM MHKPOCKOIHMH
(PBM) OcHoBHBIE perMyniecTBa POM.

»w

5. (Du3nYeCKue OCHOBBI PAaCTPOBOH 3JIE€KTPOHHOH MHUKpOCKOIMH. D(PQEeKTH B3aUMONEHCTBHS
3NMEKTPOHHOTO JIyda ¢ 00BEKTOM

6. VYeTpoHCTBO M IPUHIMITHAIBHAS CXEMa pacTPOBOTO HICKTPOHHOTO MUKPOCKOTIA.

7. TepmoanekTporHas SMHCCHs. ABTO3NEKTpOHHAsl dMHUCCHS. [IpUHIUIT pabOTHI JIEKTPOHHBIX
JIVH3.

8. HecoBepiieHcTBa 3MEKTPOHHO ONTHKHY.

9. OcobeHHocTH NpoBeaeHUd vccnenoBanuil Ha POM. Perucrparus BTOpHYHBIX M OTPaOKEHHBIX
3NIEKTPOHOB.

10. N3zyuenue ¢pazoBoro cocrara 1 Tonorpapuu moBEPXHOCTH.

11. PentrenocTpyxrypHbIi aHaiu3. OCHOBBI GU3UKHM PEHTTCHOBCKUX JIYYEH, HX MOJydCHHUE.
[MTpunun paboTel U yCTPOMCTBO PEHTT€HOBCKOTO alapara.

12. MeTonsl peHTTeHOCTpYKTypHOro ananuia. Merop Jlays. Meton Bpamafomerocsl
MOHOKpHCTaluIa. PeHTreHoaHanus nonmkpucraninueckux oosekros (Meron Jlebas- Illeppepa).

13. Metonbl AU PAKTOMETPUUYECKOTO  PEHTTEHOCTPYKTYPHOro  aHaiu3a. KadecTBEHHBIM

PEHTTEHOCTPYKTYPHBIN aHAIIU3.

14. Meromsl  AH(PAKTOMETPHYECKOTO PEHTTEHOCTPYKTYpHOTO aHanu3a. MueHtrdukarus
oAHO(A3HBIX BEIIECTB IO JAHHBIM O MEXITIOCKOCTHBIX PACCTOSTHHUIX

15. Meronsl AUPAKTOMETPHYECKOIO pPEHTTEHOCTPYKTYpHOro aHanusa. KonuyecTBEeHHBIH
PEHTTEHOCTPYKTYPHBIN aHaJIH3 »

16. [lpumeHeHHEe  PEHTTEHOCTPYKTYPHOTO aHaiM3a B  (U3HYECKOM  METAJUTOBEICHHUU.
PeHTreHOCTPYKTYPHBIH aHamu3 CTald I0CIe TepMHUYeCKod 00paboTKu. PeHTreHoCcTpyKTypHBIH
aHaJM3 UCKaXXCHUN KPHUCTANIMYECKOH PEIIETKHY.

17. @duzryecKue OCHOBBI U METONOJIOTHS ANEKTPOHOTpadUUeCKOro aHaIu3a.
18. Heitrponorpadus
19. dusnuecKue OCHOBB! ONITHYECKON CIIEKTpOCKonyHU. [IpuGops! st CrieKTpanbHOro aHaIu3a.

20. OCHOBHBIE METOIBI OIITUYECKOTO CIIEKTPATIBHOTO aHAJIN3a



21. PenrrenocnexkTpanbHpll  aHanu3  MarepuanoB  (Qu3nueckwe  OCHOBBI).  |JIaBHBIE
JOCTOMHCTBA PEHTTEHOCIIEKTPANBHOTO aHAIM3a. Anaparypa JUisl peHTTeHOCIIEKTPAIBHOIO aHaIH3A.

22. Penrrenocnexrpansabii Mukpoananus (PCMA), npuMeHenue 1 (GU3HIECKHE OCHOBEIL.
23. Hepaspyinaroiue MeToasl KOHTPOJIS
24, Knaccudukanus nedexror ormusok mo I'OCT 19200-80.

7. YHEBHO-METOINYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
AXCHUIIIMHBI (MOAYJIS)

a) OCHOBHA JIUTEpATypa:

1. Irontep TorrnTtaiin ®OU3KMKO-XHMHUECKHE OCHOBBI MarepyasoBeNeHHs [DIeKTpOHHBIH
pecypc]/ Trontep lorriutailtHi— DOnekTpoH. TekcToBble panHble.— M.: BHMHOM.
Jlaboparopus 3HAHUH, 2014.— 401 c— Pexxum JlocTyna:
http://www.iprbookshop.ru/37110.— DBC «IPRbooksy, mo mapoJixo.

2. bemnxoB A.b. OcHoBBI pakTHYECKOH MeTayuorpadguu [DneKTpoHHBIH pecype]: yuebHoe
nocobue/ bemuxos A.b., benkun II.H.— DnexTpoH. TexcToBble MaHHbIC.— CapaToB:
Byzosckoe oOpa3zoBaHue, 2013.— 56 c— Pexum JOCTyMa:
http://www.iprbookshop.ru/18391.— 3BC «IPRbooksy, mo mapouro.

3. HccienoBaHue CTPYKTYphl UYYIYHOB M CTajed C IOMOIIBIO METAIOrpaduuecKoro
UHBEPTUPOBAHHOIO MHKpPOCKONa [DIEKTPOHHBI peCypc]: METOJMUYECKUE YKa3aHWs K
71a00paToOpHBIM padOTaM 10 TEOPUH M TEXHOJIOTHU IPOU3BOACTBA CTANM M PA3JIUBKE CTATH
U KPUCTAIIHM3AIMM CIUTKA/ — DJIEKTPOH. TEKCTOBble jaHHbie.~— Jlnneuk: JInmenkwmit
TOCY/lapCTBEHHBIM TexHuuyeckuit yHuepcuteT, ObC ACB, 2013.— 23 c¢.— Pexum
nocryna: http://www.iprbookshop.ru/22873.— DBC «IPRbooksy, mo mapouto.

4. Kapnyxun C.J]. AroMHO-cuioBas MHKpOCKONHsi [DNeKTpoHHBIH pecypcl: ydeOHOe
nocobue/ Kapnyxun C.JI., beikoB F0.A-— DnekTpoH. TEKCTOBBIC JaHHBIC.— M.
MocCkOBCKHH rOCyAapCTBEHHBIA TeXHUUECKU yHUBepcuTeT umenu H.D. baymana, 2012.
— 40 c¢.— Pexum pocryna: http://www.iprbookshop.ru/31375.— 3BC «IPRbooks», mo
[apoIo

5. Augnpuenckuii P.A. OcHOBb HAHOCTPYKTYpHOTO MaTepHAJIOBEJACHUS. BO3MOXHOCTH H
npobieMbl [DneKTpoHHBIN pecypc]/ AunpueBckuii P.A.— DIIEKTpOH. TEKCTOBBIC NaHHBIE.
— M.: BMHOM. IJlaboparopus 3Hanumii, 2014.— 253 c.— Pexmm goctyna:
http://www.iprbookshop.ru/4575.— DbC «IPRbooksy, mo napoto.

0) nomosIHUTe ILHAS JIUTEpPATypa:

1. V3ydeHue TEXHONOTHUH NOATOTOBKM NpoO YYTyHOB M cTajell Aisl MeTauorpadu4eckoro u
CIIEKTPaJBbHOIO aHanmu3a [DNeKTPOHHBI pecypc]: METoAWYECKHe YKa3aHust K J1abopaTopHbIM
pabotaM 1o qucHMIUTEHAM: « Teopus U TEXHOJIOTHs MPOU3BOMCTRA CTaM» U «Pa3nuBka craiu
U KPUCTAUTM3AIMK CIMTKa»/ ~— DIEKTPOH. TEKCTOBble jgaHHble.— Jlumenx: JIumemkeii
roCyNapCTBEHHBIN TeXxHU4YecKud ynusepcureT, IbC ACB, 2013.— 18 c.— Pexwum nocryna:
http://www.iprbookshop.ru/22869.— BbC «IPRbooksy, mo napoiio.




2.

bananan B.I. YnerpasBykoBas neheKTOMETPHS METAIIOB ¢ IPHMEHEHUEM TOJ0rpaduueCKIX
meronoB [Onexrponnsit pecypel/ bananss B.I, basymun E.I', Bormnkun A.X.— Dnexrpos.
TEKCTOBBIE JanHble.— M.: Mammnocrpoenue, 2008.— 368 c.— Pexum joctyna:
http://www.iprbookshop.ru/5186.— 2BC «IPRbooks», mo mapoio.

CTpykTypa H CBOMCTBA METAUIOB IIPH DPAITHYHBIX IHEPIETHYECKUX BO3IAEHCTBUAX U
TEXHOJIOTHYECKUX 00paboTKaxX [DNEeKTPOHHBIH pecypc]: MaTepHasibl HaydyHOro CeMUHapa ¢
MEXIYHAPOAHBIM y4YacTHEM, IMOCBALIEHHOTO 0Omieto 3acnykeHHoro mpodeccopa TIACY
Onyapna Buxrtoposuda Koznosa/ H.B. A6abkoB [u 1p.].— DIEKTPOH. TEKCTOBbIE JaHHBIE,—
Tomck: ToMckuil rocynapCTBeHHBIH apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, DbC ACB,
2014.— 312 c.— Pexum goctyna: http://www.iprbookshop.ru/38037.— 3BC «IPRbooks»,
IO TIapOJTIO

[Monsucku#t B.M. MEKPOCKONIUYECKHH METOA HWCCIEHOBAHUS H3JOMOB [DNEKTPOHHBIM
pecypc]: MeroaMueckHe ykazaHus K JabopatopHodl pabore mo Kypcy «MexaHuKa
paspywerust»/ llomsHckuit B.M.— DnekTpoH. TEKCTOBble jaaHHbic.— M.: MOCKOBCKHI
rOCYIapCTBEHHBIA TEXHUUECKUH yHUBepcuTeT uMenn H.D. baymana, 2009.— 12 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/31082.— 3BC «IPRbooksy, o naposo

Annmmuk  B.M. JlubpakuvoHHbl aHanu3 [DNeKTpoHHBIH pecype]: ydebHoe mnocobue/
Anumuk B.M., [lonapsnos B.B., Yo B.B.— DnekrpoH. TekcToBble AaHHbIC.— MUHCK:
Beumsiimas mkona, 2011.— 215 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/20072.—
9BC «IPRbooks», 1o naposto.

MaxkpockomMYeCKH aHalN3 METAJUIOB M CIUIABOB [DJEKTPOHHBIH pecypc]: MeToauueckue
yKkazaHus K nmaboparopHoit pabore/ — DNEKTPOH. TEKCTOBEIe Nanuble.— Hukuuit Hosroposn:
Hixeropoackuil rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENLHBIH yHUBEpCcUTET, JBC ACB,
2010.— 9 c.— Pexum moctyma: http://www.iprbookshop.ru/16011.— 3bC «IPRbooks», mo
HapoJIo.

B) epHOANYECKUE H3TAHUS

1. Kypnaun «JIuteimuk Poccum».

2. XKypnan «JIuteitHoe IPOU3BOACTBOY.

3. Kypnan UzBectus AxaaeMun Hayk «MeTtaibm.
4. Kypuan U3pectns By30B «L{BeTHAs METANTYPrH».

IIpozpammHoe u KOMMYyHUKAQUUOHHOe obecneyeHue
http://www.de.vlsu.ru:81/umk — Kadeznpa «/IuTeliHble poLieccbl U KOHCTPYKLMOHHbIE

Marepuaibl» — (BXOZ /s 3aperMCTPUPOBaHHbIX I10/Ib30BaTesielt).

OnepanmonHas cucreMa Windows, CTaHTapTHBIE OQUCHBIE TPOTPAMMEL.



8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Mg peanmsaumu  o0pa3oBaTENBHOrO — Hpoulecca IO JAUCHUIUIMHE — HCIIONB3YIOTCS
MYJbTUMEIUIHBIE JICKLIUOHHBIE ayJUTOPUH xkapenpel «TexHomornu QyHKIUOHANBHBIX W
KOHCTPYKLHOHHBIX ~ MaTepuayioBy». JIEKIIMOHHBIE 3aHATUS TIPOBOAATCA C  HCIOIB30BAaHUEM
MYJISTUMEIUAHBIX JIEKUMH M KOMIUIEKTOB crlaijoB. JlaGoparopHble paboTBl NpOBOIITCS B
CIELHANM3UPOBAHHEIX ~ ayJUTOPUSAX Kadedpbl, OCHAIIEHHBIX COBPEMEHHBIMH OpHOOpaMH H
060py1OBaHMEM JUIsl aHAJIM3A CTPYKTYPBI X KOHTPOJIS TEXHOJIOTHYECKUX CBOMCTB MaTEpPHAIOB.

Kadenapa pacnonaraer KOMIBIOTEDHBIM KJIacCOM C  COBPEMEHHBIM  ITPOTPAMMHBIM
obecniedeHreM, JIOKANbHOM BBIYHUCIUTENBHON CETBIO M JocTynmoM B HHTepHer mis paboTei ¢
VHTEpHET-pECYPCOM II0 H3y4aeMOH JUCHUILINHE.

Hayuno-texanueckas OuOmuoreka Bul'Y pacnosaraer oOmHpHBIM (QOHAOM HAy4HO-

TEXHUYECKOH JIUTEPaTyPHI.

Pabouas nporpaMMa AUCLUIUTHHEL COCTaBIEHA B COOTBeTCTBIM ¢ TpeboBanusmu OI'OC BO no

Hanpapienuto  22.03.01 «MarepuanoBeneHue 1 TEXHOIOTHH MaTEpHAIOB

PaGouyro nporpammy cocTaBuiI nouent Hapmun B.H.

Penenzent

masublil Texnonaor OO0 «KIJIIMO» E.B.Cepena
(Mecto paboTsl, JomxkHOCTh, DU O, noanuce)

ITporpamma paccMoTpeHa U ofoOpeHa Ha 3aceaHuu Kadeaph T® u KM

ITpotoxon Ne 4 £ or 717 220/ rogé

3aBenyrouuit kahenpoit B.A.Keunn
(DUO, H()}éﬂgb)

PaGouas mporpamMa paccMOTpeHa 4 ofoOpeHa Ha 3acena y4eOHO-METOUUECKOI KOMUCCHI

HaIpaBlICHUS 22.03.01 «MarepuanoBeieHue H TEXHON

ITporokon Ne 4 OT /7- 2 207

T
éDV{O, HOJIINCE)

MarcpurajoB»

[Ipencenarenp koMHCCUHI B.A Keuun




Munucreperso o6pazoanus u Hayku Poccuiickoi Menepanmu
denepanpbHOE rOCyIapCTBEHHOE OIOIKETHOE 00PA30BaTEIbHOE YUPEKICHHE
BBHICIIIEr0 00pa3zoBaHUs
«BaaxuMupcKkuii rocyiapcTBeHHbIH YHUBEPCHTET
umenn Anekcanapa I'puropsesuua u Hukonas I'puropsesnua CtoJieTOBBIX»
Bary)

MHCTATYT WHHOBAIIMOHHBIX TEXHOJIOTHH

Kagenpa «TexHonoruu GpyHKIMOHATIBHBIX H KOMIIO3HLIMOHHBIX MaTCpHajioBy

AKTyalnu3upoBaHHas

pabouas mporpamMmma

paccMOTpeHa u ogo0peHa

Ha 3aceaHuu Kadepsl

mporokoi Ne ot 20

3aBemyronuii Kadenpoi
B.A . Keunn

(monmuce, PUO)

AKTyajM3anus pado4eil NporpaMmMbl JHCUHIIHHBI
MeToabl HcC/IeJOBAHHSI MATEPHAJIOB H IIPOLIECCOB

(HanmMeHoBanKe AUCUMILIHHD)

HanpapsieHue noaroToBKH 22.03.01 «MarepuaJioBecHHE H TEXHOJIOTHH
MaTepHaJIOB)»
Ipoduias/mporpamma MoATOTOBKH -
YpoBenb Boiciiero 00pa3oBaHus OaxanaBpuar
®opma o0yueHus | OYyHas
Bnagumup 2015

Pa6ouas nporpamMma yueOHOM IMCUMIUIMHBI aKTyaJM3MpOBaHa B HYacTU PEKOMEHIYCMOW
JIUTEPATyPHL. :

AKTyaJII/IBaIII/ISI BBIIIOJIHCHA:

(moamucek, nomxHocTh, U O)

v



JIMCT HEPEYTBEPXK/JIEHUSI

PABOYEN ITPOT'PAMMBI TUCIUTLIUHBI (MOJLYJIST)

PaGouast mporpamma oobpena Ha <016 2017 yueGubtit rox

ITpotokoxn 3acenanmst kadeapsr No 1 or 3f .08 16 rona

3aBenyrouwii kadeapoi 2 B.A.Keunn
PaGouas mporpamma ofobpena sa <¢17-2 01§ yueumiit rox
[Tporokon 3acemnanus kapenpsl No 1 or 3/.0 i/ 4 rona
3aBeytommii Kadeapoit < i B.A.Keunn
Pabovas nporpamMmMa ogodpeHna Ha yueOHbIN roj
[TpoTokon 3acenanust kapenpsl Ne oT rozaa
3aBeayronmii kageapoi B.A.Keuun




JIMCT HEPEYTBEPXK/JIEHWSA

PABOYEIT TPOIPAMMBI JUCIUATIIMHBI (MO YJIS)

PaGouas nporpamma ofo0peHa Ha
[TpoTokon 3acenanus kKapenpor No

3aenyromuii kadenpoi

X

20/9-262 9 yyebupiii ron

OT 7'0£/.9r01:a

B.A.Keuun

Pa6ouas mporpamma ofoOpeHa Ha
I[Tporokos 3acenanus Kadeapsr No

3aBenyromuii kapeapoi

yueOHBIN IO/

oT roga

B.A Keuun

PaGouas mporpamma ofo0peHa Ha
ITporoxoin 3acenanus Kadeapnr Ne

3aBeayronui kaeapon

y4eOHBI! TOJ

oT roga

B.A Keunn




