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|. O6wan xapakTepMcTUKa nporpaMmbl

1.1. Llenu peanusauuu nporpaMmmbi:

- chopmupoBaHve 6GasoBoro Habopa 3HaHWA NO WNCMONb30BAHUIO CMHXPOTPOHHBIX U
nabopaTopHbIX AMArHOCTUYECKUX WCCreAoBaTeNbCKUX TEXHOMOrUA Y MoTeHUNamnbHbIX
nonb3oBaTernell  WHMPACTPYKTYPHbIX PELIEHUA YCTAHOBOK Kracca —«MeracaieHcy:
CTYOEHTOB CTapluMX KypcoB, Hay4HO-Nejarornyeckoro nepcoHana, npeacraBuTenew
opraHv3aLunii pearnbHbIX CEKTOPOB 9KOHOMUKN;

- co3gaHue OCHOBbI AN MOAEPHW3aLMU UCCrefoBaTeribCkon MHGPacTPyKTypbl B
Poccuiickoit Peaepaumu, B TOM YACne nyTeM yBENU4EHUA YMCNEHHOCTW NOArOTOBNEHHOrO
nepcoHana, B 06nacTu MPOBEAEHUS CUHXPOTPOHHBIX UCCNeA0BaHNNA (paspaboTok)
CMEXHbIX 0BNacTsX, HEMOCPEACTBEHHO CBS3aHHbIX C BbICOKOTOYHOW AMArHOCTUKOW,
COBPEMEHHbIMU  UCCNefoBaTENbCKUMU  TEXHOMOTMAMU W MpakTukamn B obnactu
(bYHKLMOHAnNbHbLIX HaHo- G1o- U MBPWAHLIX MaTepuarnos W CTPYKTYp ANs NepenekTUBHBIX
TEXHONOIMIN U TEXHUYECKUX CUCTEM,

- oBnageHue 6a30BLIMU HaBblkaMW U 3HaHUAMU B 00MacTW OCHOBHbBIX W HOBbIX
NOAXOOOB K BLICOKOTOHYHOW OWarHocTuke OT nabopaTopHOro ypoBHS A0 WCMOSb30BaHWUA
YCTAHOBOK Knacca «meracaiieHc» Ons wccnefoBaHui PYHKUMOHANbHBIX HaHo- Buo- K
rMBPUAHLIX MaTepuanos U CTPYKTYp AMNS NEepCreKTUBHBIX TEXHOMOTUA 1 TeXHU4EecKkux
cUCTeM MPOPbLIBHLIX paspaboTok Hayku U NPOMbILLNEHHOCTU.

1.2. Mnanupyemble pe3ynbTaTbl OOy4YeHUs: no pesynbTaTaMm MOBbILLEHUA
KBanudUKaUMu Mo JaHHOR AOMONHUTENbHOM obpasoBaTensHOM nporpamme crywartenu
LLOMKHBI:

- 3HaTh: CMHXPOTPOHHbLIE TEXHOMNOrMW B COYETaHWM C COBPEMEHHBLIMU OCHOBHBLIMU

MeToAaMy W noaxodamy B 0BacTi BbICOKOTOYHOMA SUArHOCTUKN (PYHKLMOHASBHBIX HaHO-
61o- 1 rMBpUOHBLIX MaTeEpPUanos U CTPYKTYp A5 NepCrnekTUBHbIX TEXHONOrn N TEXHUYECKMX
cucTem;

- yMeTb: OMpenenuTb Heobxoaumbie W LJOCTaTOYHble YCMOBUA ANA NPUMEHEHUS
BbICOKOTOYHbBIX WCCEAoBaTENLCKUX NPaKTUK U UX 3PdEKTUBHLIX COYETaHUA B obnacTtu
BbICOKOTOYHOM OMArHOCTUKM (DYHKLMOHAMBHbBIX HaHO- G1o- U rMBpuAHBIX MaTepuarnos W
CTPYKTYP [4nA  MEPCMeKTUBHBLIX  TEXHOMOrWA 1 TEXHUYECKUX  CUCTEM, BKIOYas
MCMONb30BaHNE UCTOYHUKOB CUHXPOTPOHHOMO U3NYy4YeHUs;

- BrnageTb HaBblKaMMu: NpakTU4YecKoro NpUMeHeHns BbICOKOTOYHbIX
McCnefoBaTeNbCKUX NPaKTUK U UX 3dPEKTUBHLIX COYeTaHui B o6nacT BbICOKOTOYHOW
ANArHOCTVKM (DYHKLMOHAMbHBIX HaHo- 61o- W rMOpuaHbIX maTtepuanoB W CTPYKTyp Ans
NepCneKTUBHLIX TEXHONMOTUA U TEXHUHECKMX CUCTEM, BKIioYas UCnonb3oBaHue WMCTOYHMKOB
CUHXPOTPOHHOTO U3NYy4YeHUs.

1.3. TMpodeccuoHansbHble KomneTeHuuu obyuatowerocs, pa3BuBaemble B
pe3ynbTaTe OCBOGHWUA [OMOSIHUTENLHOW o6pasoBaTenbHON MporpaMmbi (B pamkax
UMeroLLleca KBanupuKkaumm):

- nopBupaeT 3thheKTBHOE COYEeTaHMe BbICOKOTOYHbIX METOA0B AWArHOCTUKN, B TOM
uncne 4nsi COMETaHUs C UCNOMb30BaHMEM CUHXPOTPOHHOMO M3MnyYeHns Ans pellienns safad
B 06racTv MpUMEHEHUs (PYHKLMOHAmNbHLIX HaHo- Guo- rmbpuaHbIX Marepuanos W“
CTPYKTYP ATsi NEPCNEKTUBHbLIX TEXHOMOTMIA N TEXHUHECKUX CUCTEM,

- 0B6oCHOBaHHO wcnonb3yeT addeKkTUBHOE COYeTaHMe BbICOKOTOUHBIX METOAOB
ONarHOCTWKM, B TOM 4uCrie ANS CoYeTaHWsi C NMpUMEeHEHUEM CUHXPOTPOHHOTO n3ny4eHuns
ONs pelleHus 3aaad B obnactu npuMeHeHUs (OYHKLMOHABHBIX HaHo- 61O- 1 rBpuAHbIX
mMaTepuanos 1 CTPYKTYp ANs NepcnekTUBHbIX TEXHOMOrUIA N TEXHUYECKUX CUCTEM.
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Il. YyeOHbIA NNaH

B Tom yucne
HavmeHoBaHue [MpakTuyeckune u ®opma
AUCLMNITUH Beero, Nekuun| naGopaTopHbIE CamocTORTENLHES KOHTPOIS
yac. pabota
3aHATUSA
1. ICoBpeMeHHbIe MeToabI
nabopaTtopHom 24 8 10 8 Onpoc
MarHOCTUKN.
2. |ICUHXPOTPOHHbIE
TEXHONOrnun u 04 8 8 8 Onpoc
COBpEeMEeHHbIe MeTo/bl
NarHOCTUKM.
3. [CoBpemeHHasn
nccregoBaTernbekas

WHdpacTpykTypa (Ans
bYHKLMOHANb-HbIX

HaHo- 61o- 1 20 6 4 8 Onpoc
rmbpuaHbIX MaTepu-
arnoB NepcneKTUBHbIX
TEXHONOMMIA U
TEXHUYECKUX CUCTEM).

4. WToroeas 3aveT B
aTTecrauua 4 dhopme
TECTUpo
BaHus

5. Wtoro 72

Mcnonb3oBaHue 3NeKTPOHHOro o6y4YeHUss M [AUCTaHLUMOHHbLIX obpasoBaTesibHbIX
TeXHONoruii: y4yebHble MaTepuanbl pasMeLiaoTcs B 3NeKTPOHHON MHgOpMaLMOHHO-
ofpasoBaTencHoii cpede By3a  «OMNEKTPOHHbIA  YHUBEpCUTET Bry - Moodle»
(https://edu.vsu.ru/) ans obecneyeHns BOSMOXHOCTU AUCTAHLIMOHHOIO OCBOEHUS yyebHoro
mMaTepuana 1 camocToATeNnbHON paboTkl crylaTenen (aneKTPOHHbIN KypC «BbicokoTOYHasA
AVarHocTuka HaHo- 6uo- n rnbpuiHbiX MaTepuanos [AnsA COBPEMEHHBIX TEXHOMOTNiA
BKITIOYas CUHXPOTPOHHbIE uccnenoBaHus» -
https://edu.vsu.ru/mod/data/view.php?d=173&mode=single&page=321).

PykoBoauTens 4ONONHUTENLHOM //
obpasoraTenbHOW NporpaMmbl Typuwes C.1O.

nodnydcs (750
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lll. PaGouue nporpamMbl Y4eOHbIX AUCLMUMITAH

1. CoBpeMeHHbIe MeToAbl TabopaTopHOW AMAarHOCTUKK

Llenu: oBnageHue 6asoBoi n yrnybneHHoih nHopmaumeit o6 OCHOBHBIX MeToAax W
nogxoAgax CoBpeMeHHoW nabopaTopHOW OWarHoCTUKM BKNOYas UCMONb3yemble B
COYETaHWUW C CUHXPOTPOHHBIMU TEXHONOTUAMMU.

3apayun: noHUumaHue cnocoboB adhheKTUBHOINO UCNONb30BaHUA OCHOBHbLIX METOO0B U
NOAX0A0B COBPEMEHHOW ANarHocTukyu nabopaTopHOro ypoBHSA, B TOM YWUC/E B COYETaHUM C
CUHXPOTPOHHBLIMW TEXHOMNOTMAMU  ANs  PYHKUMOHANbHBIX HaHo- Ouo- n  rmbpuaHbix
MaTepuanoB U CTPYKTYP NEPCNEKTUBHbLIX TEXHOMOMMA U TEXHUYECKUX CUCTEM.

Pasgen 1. 3nekTpoHHas mukpockonus (10 vac.).
Tema 1. OCHOBbLI METOLOB ANEKTPOHHOW MUKPOCKOMUM.
3HaKOMCTBO C OCHOBHbLIMW METOAAMMU U NOAXOAaMU 3NEKTPOHHOM MUKPOCKOMUMN.
Tema 2. ObopynoBaHue METO40B 3NEKTPOHHOW MUKPOCKOMMWU.
3HaKOMCTBO C COBpEeMEHHbIM 060pyAoBaHUEM 3NEKTPOHHOM MUKPOCKOMUW.
Tema 3. MNpuMeHeHue METOAO0B 3MNEKTPOHHOWM MUKPOCKOTUW.
OCHOBbI MPUMEHEHWUSI COBPEMEHHbLIX METO0B 3NTEKTPOHHOM MUKPOCKOMUK.
MepeyeHb npakTuieckux (nabopatopHbix) paboT
Homep Tembl [HaumeHoBaHue nabopaTopHoi paboThl (4ac.)
1 PacTtpoBas aneKkTpoHHas MUKpocKonus (2 vac.)
2 MpocBeyuvBatoLlas 3NeKTPOHHAA MUKpocKonusa (2 Yac.)

Pasnen 2. AHanus CTpyKTypbl U cocTaBa MaTtepuarnos (7 4ac.).
Tema 1. OcHOBbI METO40B aHanu3a CTPYKTYpbl N cocTaBa MaTepuarnos.
3HaKOMCTBO C OCHOBHbIMW METO4aMU U NOLX0o4amMy aHanusa CTPYKTYpbl M cocTaBa MaTepuarnos.
Tema 2. O6opynoBaHne METOOOB aHanuaa CTPYKTYpbl U cocTaBa maTtepuaros.
3HaKOMCTBO C COBpeMeHHbIM 0BopyaoBaHMeM Ans aHanusa CTPYKTYpbl U cOCTaBa MaTepuaros.
Tema 3. lMpumMeHeHWe MeTOL0B aHanusa CTPYKTypbl U cocTaBa MaTepuarnos.
OCHOBbI NMPUMEHEHWUSA COBPEMEHHBLIX METOA0B aHanuaa CTPYKTYpbl U cocTaBa MaTepuarnos.
MepedeHb npakTu4eckmx (nabopatopHbix) paboT
Homep Tembl HaumeHosaHue nabopaTtopHoil paboThbl (4ac.)
1 CTPYKTYpHBIA aHanus (1 4ac.)

2 OneMeHTHbI aHanus (1 Jac.)

Pasgen 3. MeToabl pEHTreHO3NEKTPOHHOW creKkTpockonuu (7 Yac.).
Tema 1. OCHOBbI METOAOB PEHTIEHOANEKTPOHHOW CNEKTPOCKOMUW.
3HAaKOMCTBO C OCHOBHbLIMM MeEToJamMu W MNoAxXo4aMu METOOOB PEeHTreHO3NEeKTPOHHON
CMEKTPOCKONUMN.

Tema 2. O6opyaoBaHe METOLOB PEHTIEHOANEKTPOHHOW CNEKTPOCKONUW.

3HAaKOMCTBO C COBpPEMEHHbIM 0BOpyAoBaHWEM METOLOB  PEHTIeHO3MEKTPOHHO
CNEeKTPOCKONUuU.

Tema 3. MNpUMeEHeEHNe METOAOB PEHTIEHOANEKTPOHHON CNEKTPOCKONUM.

OCHOBbI MPUMEHEHUs COBPEMEHHbLIX METOZ0B PEHTIEHO3NEKTPOHHON CNeKTpockonuu.

Mepe4veHb npakTvyeckux (nabopatopHbix) padoT
Homep Tembl |HavmeHoBaHue nabopartopHoit paboTsl (4ac.)

1 PeHTreHoaeKTpoHHas cnekTpockonus (2 Yac.)

2 MeToamiu peHTTEeHO3INEKTPOHHON CrIEKTPOCKOMIWM 1 X pacLumpeHie (2 Jac.)

MpUMepHbI NepeyeHb BONPOCOB A1 TEKYLLEN aTTecTaumum (B hopmarte onpoca).
1. duanyeckme NpUHLMMLI, fieXxaliue B OCHOBE pacTpOBOMN 3MEKTPOHHOW MUKPOCKOMUW.
2. PU3NYECKIE NPVHLMbI, NEXALLUE B OCHOBE MPOCBEYMBAIOLLEN SIEKTPOHHON MKPOCKOMUW.
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3. OCHOBHbIE NpenMyLLECTBA/OrpaHNHEHIs PAacTPOBOW 3MEKTPOHHON MUKPOCKOMAW.

4. OCHOBHbIE NPEVMYLLIECTBA/OrpaHNYeHUs NPOCBEYVBAIOLLENA ANEKTPOHHOW MUKPOCKOMUN.

5. OCHOBBI CTPYKTYPHOrO aHanuaa, NpenuMyLLecTsa 1 orpaHnyeHuns.

6. OCHOBbI 3M1EMEHTHOMO aHanusa, NpevMyLLecTsa U orpaHu4eHus.

7. dusnyeckme NpUHLMMLI, Nexalyue B OCHOBE PEHTreHO3IEKTPOHHOMW CNEKTPOCKOMUMN.

8. OCHOBHbIE METOAMKMA U OrpaHUYeHUsi PEHTIEHONEKTPOHHON CNEKTPOCKONUM.

9. O6opyaoBaHue nabopaTopHbIX METOAOB AMarHOCTUKM W cneuuduka Mcnonb3oBaHus,
BKITKOYAs NOTOKOBYIO.

10. Cneumnduka KOMMMEKCHbIX MccrnefoBaHuii nabopaTopHeiMi MeToAamu AUarHOCTUKA.
[MepcrneKkTuBbl paclumMpeHus.

2. CUHXPOTPOHHbLIE TEXHONOIMKU M COBPEMEHHbIe MeTOAbl AUArHOCTUKM

Llenu: oenapeHne Gasosoi u yrny6neHHon uHdbopmauueid o6 OCHOBHbIX MeTodax W
noaxogax CoBPEMEHHO BbICOKOTOYHO ANarHOCTUKU Ha OCHOBE CUHXPOTPOHHbIX TEXHOMOTUH.

3agaun: noHUMaHWe crnocoboB adhEKTUBHOMO UCMONb30BaHUA OCHOBHbIX METOA0B U
NOOXOAOB COBPEMEHHOW BbICOKOTOMHOW AMarHOCTUKM Ha OCHOBE CUHXPOTPOHHbIX
TEXHOMOrMiA ANs (YHKLUMOHANbHBIX HaHo- O6uo- U rMbpuaHbIX MaTepuanos U CTPYKTYP
NepCneKTUBHBIX TEXHOMOIMA N TEXHUHYECKUX CUCTEM.

Pasgen 1. CUHXpOTPOHHbIE UCTOYHUKM M3nyYeHus (6 yac.).
Tema 1. CocTaB CUHXPOTPOHHbIX UCTOYHUKOB U3STy4YEHUA.
3HaKOMCTBO C OCHOBHBLIMU 3NIeMEeHTaMn CUHXPOTPOHHbBIX UCTOYHUKOB U3ITyHEHWUS.
Tema 2. OcHoBbI paboTbl CUHXPOTPOHHbBIX UCTOYHUKOB U3MNY4EeHUS.
3HaKoMCTBO C npuHLUUNamu paboTbl CUHXPOTPOHHBIX MCTOYHWKOB U3MYHEeHUS.
Tema 3. Vcnonb3aoBaHue CUHXPOTPOHHbLIX UCTOYHUKOB M3My4YeHuUs.
OCHOBbI UCMNONb30BaHUSA CUHXPOTPOHHbLIX UCTOYHUKOB MU3ITYYEHUS.

Pasnen 2. MeTofbl CUHXPOTPOHHOM AnarHocTukm (16 vac.).
Tema 1. OCHOBbI PEHTTEHO3NEKTPOHHBIX METOLOB UCCNEefoBaHUA CTPYKTYpbl U cocTaBa C
NCMONb30BaHWeM CUHXPOTPOHHOIO U3nyYeHus.
3HaKOMCTBO C OCHOBHbIMU PEHTTEHOANEKTPOHHBIMU MeToAaMN UCCnefoBaHunit CTPYKTYpbI 1
cocTaBa C UCMOoNb30BaHUEM CUHXPOTPOHHOIO U3Iy4eHUs.
Tema 2. lpUMEHEHUEe PEHTTEHONEKTPOHHbLIX MEeTOAOB WCCnefoBaHusA CTPYKTYpbl W
COCTaBa C UCMONb30BaHNEM CUHXPOTPOHHOIO U3nyyYeHus. NepcnekTuBel paclunpeHus.
OCHOBbI MPUMEHEHMS] PEHTTEHOINEKTPOHHbIX METOLOB WCCMefoBaHust CTPYKTypbl U
COCTaBa C MCMoMb30BaHMEM CUHXPOTPOHHOrO U3nyyeHus. NepcnekTBbl pacllMpernus.
Tema 3. Viccneposarenbckas MHPacTpyKTypa Ucrnonb30BaHns CUHXPOTPOHHOMO U3NYy4eHUs.
OcHOBbI BbiGOpa M WCMOMb30BAHUS WCCNefoBaTeNbCKOW WHPPaACTPYKTYpbl UCTOYHUKOB
CUHXPOTPOHHOMO U3Ny4YeHus.

MepeyeHb npakTuyeckux (nabopaTopHbix) paboTt

Homep Tembl [HaumeHosaHue nabopaTopHoii paboTsl (4ac.)

1 MoAroToBKa CUHXPOTPOHHOTO AKCepuMeHTa (2 Yac.)

2 CUHXPOTPOHHAs PEHTIEHO3IEKTPOHHASA CMEeKTPocKonus (4 4ac.)

3 CUHXPOTPOHHAsA PEHTIEHO3NEKTPOHHAS CMIEKTPOMUKPOCKONUA (2 Hac.)

MpuMepHbIA NepeYeHb BOMPOCOB ANA TeKyLlen aTTecTaumuu (B hopmaTe onpoca).
1. dU3NYECKMe NPUHLIMMBI, NeXxallye B OCHoBE paboTbl CUHXPOTPOHHbIX UCTOHHWKOB U3ITyHEHNA.
2. Buabl CUHXPOTPOHHbLIX UCTOYHUKOB U3NyYeHUs.
3. OCHOBHbIE 3MEMEHTbI CUHXPOTPOHHOIO UCTOYHUKA.
4. OCHOBHbIE NPEUMYLLECTBa U HeOCTaTKN NCMNOMb30BAHUA CUHXPOTPOHHOTO U3MYHEHUA.
5. CUHXPOTPOHHbIE METOAbI PEHTTEHOANEKTPOHHOW CMEKTPOCKONUA, npevmyLLiecTsa/orpaHn-eHus.
6. CUHXPOTPOHHASA PEHTTeHO3NEKTPOHHAs CMEeKTPOMUKPOCKONUS, npeuMyLLecTBa/orpaHnyeHus.
7. OCHOBbI U NMpUHUMUNBEI BbiDOpa M UCMoNb3oBaHUA nccrnieaoBaTeNbCKON UHPPACTPYKTYpbI
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UCTOYHWUKOB CUHXPOTPOHHOIO U3Iy4eHUs.

8. MNoaroToBKa CUHXPOTPOHHOIO UCCreaoBaTeNbCKoro NpoekTa.

9. Peanunsauusi CUHXpPOTPOHHOrO UCCreaoBaTebCKOro NpPoeKTa.

10. CoveTaHue nabopaTopHbIX U CUHXPOTPOHHLIX METOAOB M NOAXOAOB B AWMArHOCTUKE.
MepcrnekTnsbl paclunpeHns.

3. CoBpeMeHHas uccnegoBaTtenbckas UH(ppacTpyKkTypa (Ans yHKUNOHANBHbIX
HaHO- 6MO- N rMBPUOHBLIX MaTepuanoB U CTPYKTYP MEpCNeKTUBHbLIX TEXHONOrUH M
TEeXHU4YECKUX CUCTEM)

Llenvn: osnageHve GasoBod W yrnyGreHHo# UMHGopMauuen o COBpPEMEHHOW
nccredoBaTenbekoll  MHpacTpyKType —WccnepfoeaHwit 1 paspabotok B obnactu
(DYHKLUMOHAMNbHLIX HaHo- 61o- U rBpudHBIX MaTepuanos W CTPYKTYP NEpCneKTUBHbLIX
TEXHOMOrU U TEXHUYECKUX CUCTEM.

3anaun: MoHUMaHue cnocoboB adEKTUBHOTO WUCMONb3OBaHNUA WHMPACTPYKTYpbI
nccnenoBaHuii ¥ paspaboTok B 06nacTu yHKUMOHANbHbIX HaHO- 6Mo- U rMOPUAHBIX
MaTepuarnos U CTPYKTYP NEPCreKTUBHbLIX TEXHOMOMUA U TEXHUYECKUX CUCTEM.

Pasnen 1. CoBpeMeHHasi UHpacTPyKTypa uccnenosaHuit u paspaboTok B obnactu
(bYHKUMOHAMBHLIX HaHo- 6Ko- 1 rMBpuAHbIX MaTepuanoB W CTPYKTYP NEpCneKTUBHBIX
TEeXHOMOrul 1 TeXHUYeckux cuctem (6 4ac.).

Tema 1. CnocoBbl MNOCTPOEHWS COBPEMEHHOR WHMPACTPYKTypbl WCCNEAoBaHniA 1
pa3paboTok B 06nacTu yHKLUMNOHANbHbIX HaHO- 610- 1 TMOPUAHBIX MaTepnarnos U CTPYKTYP
NepCneKTUBHbBIX TEXHOMOMUIA U TEXHUYECKMX CUCTEM.

3HAKOMCTBO C COBPEMEHHOI WHGPACTPYKTYpoil uccriefoBaHunii n paspaboTok B obnactu
(PYHKUMOHANbHBIX HaHo- 6Wo- W rMbpuaHbIX MaTepuancs W CTPYKTYP NEPCneKTUBHbLIX
TEXHOMOMMIA U TEXHUYECKUX CUCTEM.

Pasgen 2. MecTo CUHXPOTPOHHBIX TEXHOMOrMA B COBPEMEHHON MH(PacTpyKType
nccriefoBaHui M paspaboTok B 0BnacT (PYHKUMOHAMbHBIX HaHo- G6uo- 1 rUBpUAHBIX
MaTepuarnoB U CTPYKTYp NEPCNEKTUBHLIX TEXHOMOMI U TEXHUHECKUX CUCTEM (14 vac).

Tema 1. CUHXPOTPOHHLIE TEXHOMOTAU B COBPEMEHHON WHpacTpyKType uccnenosaHui un
pa3paboTok B 06racTv PyHKLUMOHaNbHLIX HaHo- 610~ 1 TMOPUAHBIX MaTepuarnos U CTPYKTYp
NepcnekTUBHLIX TEXHOMOTUA U TEXHUYECKUX CUCTEM, BKITIOHas pasBiBaemble B P®.

OCHOBbI MCMOMb30BAHUSI CUHXPOTPOHHBLIX TEXHONOTUIA B COBPEMEHHOW WHpacTpykType
nccnedoBaHuit W paspaboTok B 0Bnactv yHKUMOHAmNbHBIX HaHo- Buo- rmopugHbIX
MaTepuMarnos 1 CTPYKTYP NEPCNEKTUBHbLIX TEXHOMOMN U TEXHUHECKNX CUCTEM.

MepeyeHb npakTudeckux (nabopaTopHsix) padot
Homep Tembl HanmenoBaHue nabopartopHoit paboTel (Yac.)

1 MogrotoBka obLiero rmnpoexkrta KOMMMEKCHOro UccnefoBaHus C
NPUMEHEHVNEM CMHXPOTPOHHBIX TEXHONorui (2 Yac.)
2 MoarotoBka K KOMMMEKCHOMY UCCnefoBaHwio U MPUMEHEHWUIO

CUHXPOTPOHHBIX TEXHOMorui (4 Yac.)

MpuMepHbIA NepeYeHb BONPOCOB AJA TEKyLUel aTTecTalum (B dpopmaTe onpoca).
1. Buabl COBpEMEHHO nccrenoBaTernbCKon MHPacTPyKTypbI.
2. MocTpoeHne CoBpeMEHHON UCCNeAoBaTENbCKO UHPACTPYKTYPbI.
3. Cneunduka COBPEMEHHOI uccneaoBaTeslbCKou WHpacTpyKTypbl B obnactu
hyHKUMOHANMbHBLIX HaHO- 61O- 1 TMOPUAHBLIX MaTepuanos U CTPYKTYP.
4. MepcneKkTuebl Pa3BUTUS COBPEMEHHON nccrieoBaTenbCKon MHPacTPyKTypbl.
5. OCHOBbI MPUMEHEHNS COBPEMEHHO NCCNeAoBaTeNbCKoi MHPPACTPYKTYPbI.
6. CUHXPOTPOHHLIE TEXHOMOMMI B UH(PPACTPYKTYpe uccnenoeaHuii u paspaboTok.
7. KpynHble Hay4Hble YCTaHOBKM Kriacca «MeracaeHc», HOBble U MOAePHNINPYEMbIE B PO.
8. MoAroToBKa KOMMMEKCHOro MccnefoBaHus (MpoekTa).
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IV. MeToaMyeckue peKoMeHaaLuu U nocodus no peanusauuu y4ebHOM nporpamMMbl

Momeluerus npeacTaBnsioT coboit y4ebHble ayauTopun Ans nposefdeHus y4ebHbIX
3aHSTUIA, MPeJyCMOTPEHHbIX AaHHOW  nporpammoi;  ocHallieHbl — oBopyaoBaHuem,
TexHUYeckumn cpefacTeamu oOy4yeHWs, NporpamMHbIMW NPOAYKTaMi, COCTaB KOTOPbIX
onpesensetcs B pabouux nporpammax AUCUUNmvH. lMomelleHns Ans CaMOCTOSTENLHOM
paboTbl OCHalLEeHbl KOMMbIOTEPHOW TEXHUKOW C BO3MOXHOCTbIO MOAKIIOHEHUS K CeTH
NHTepHeT W oBecnevyeHneM JOCTyNa B 3MEKTPOHHYIO WHEGOPMaLMOHHO-00pasoBaTenbHYyo
cpeny YHusepcuteTa. K 4Mcny OCHOBHbIX €4uHUL 0bopynoBaHWs credyeT OTHEcCTu:
CKaHUpYyloLMe aneKTpoHHble Mukpockonsl Jeol JEOL JSM-6380LV w JSM-6510LV ¢
cucTemMamu MukpoaHanusa INCA, npoceeuvBalownii SnekTpoHHbIin Mukpockon Carl Zeiss
LIBRA 120 PLUS, peHTreHoBckue audpaktometpbl Thermo Scientific ARL X'TRA #
Empyrean B.V. PANalytica, ontudeckue mukpockonbl Carl Zeiss Bressler, Oxe-
aNeKTpoHHLIN cnekTpomeTp 3CO-3, Komnnekc obopyAoBaHWS kaHana BbIBOAA HAHO®3C
yCTaHOBKM knacca "meracaiteHc" cuHxpoTpoHa KWCW, komnbioTepel DELL » HoyTByku
cTaHOapTHOW MpoM3BOAUTENBHOCTM Ha Oase 2-x sfepHoro npoueccopa Intel Core i3
[EBATOrO MOKOMEHUS, CTALUMOHAPHbIA MyNbTUMEOUAHBIA NPOEKTOp InFocus/Samsung.
CneunanuanpoBaHHas NpPoeKLNOHHas NaHerb, CBETOHYBCTBUTENBHBIA 3KPaH.

YHuepcuteT obecrneyeH HeobXOAUMbIM KOMMIIEKTOM NULEH3NOHHOro U ceoboaHo
pacnpocTpaHseMoro nporpamMmHoro obecreyeHus, B TOM 4YuCre OTEYECTBEHHOrO
npousso/JcTBa (cocTaB M HeoBXxo4MMOCTb WCMONb3oBaHWA OnpefdenseTcs B pabounx
nporpaMmax OUCLMNIIMH 1 NOANEXUT OGHOBNEHUIo npw HeobxogumocTu). K 4ucny
OCHOBHbIX UCMOMb3yeMbIX MPOrpaMMHbIX npogykTos oTHocaTea Microsoft Office 2019, Corel
Draw 2021 (porosop 3010-16/81-21 ot 20.08.2021), Microsoft Windows 7, Windows 10
noroeop (3010-15/207-19 ot 30.04.2019), PhysPro sepcus 0.5 1 1.0 (paspaboTka BIY),
CasaXP$, Origin LAB Origin Viewer, ZOOM (cBoGoaHo pacnpocTtpatsiemoe [10).

Mpu wucnonb3oBaHum B  o6pasoBaTeNlbHOM mpouecce neqaTHbIX n3gaHuin
BuBbnuoTeYuHbI POHI YKOMMNIIEKTOBaAH nevyaTHbIMU U3JaHuaMU U3 pacyeta He MeHee 0,25
3K3EMMNSAPA KAKAOr0 W3 W3JaHWiA, YkasaHHbX B paboyux nporpammax AWCLUNINH
(Mopyneit), npakTuk, Ha opHoro ofyvatouleroca U3 4ucna ul, OAHOBPEMEHHO
0CBauBaOLLMX COOTBETCTBYIOLLYIO ANCUMMNIAHY, MPOXOAALMX COOTBETCTBYOLLYIO NPAKTUKY.

O6yyvatowmmes obecriedeH HoCTyn (ydaneHHbld [OCTyr), B TOM 4ucne B cnydae
NPUMEHEHUS! BMEKTPOHHOro 0BY4YeHWs, ANCTaHUMOHHbLIX 0bpasoBaTenbHbIX TEXHONOMUA, K
COBpEMEHHLIM npodeccuoHanbHeiM 6asam AaHHbIX U UH(OPMALMOHHBLIM  CMPaBOYHLIM
cUCTEMaM, COCTaB KOTOpbIX onpegernseTtcs B pabo4ux nporpammax AUCLUUNIUH U NOONEXAT
o6HoBReHuto (Npy HeobxoanMocTw).

O6yuvatlolmecs W3 uyucrna WHBanWaos W nuy C OB3 obecneyeHbl neYaTtHbIMKU W
aMeKTPOHHBIMM  0BpasoBaTeNbHbIMU — pecypcamMu B hopMax, afanTUpoBaHHbIX K
OrpaHUYeHusiM X 340POBbS.

MocoBus HeobxoauMble ANA peanusaumn y4ebHOW nporpaMMbl MMEKTCA B AOCTYNE
obyyalolyMMcs, B TOM u4ucne B Cry4yae MpUMEHEHUsS SNEKTPOHHOrO oby4eHus,
AMCTaHLMOHHBIX 0Bpa3oBaTenbHbIX TEXHOMOMUI, COCTaB KOTOPbIX ONpeaenaeTca B pabounx
nporpammax SUCLMNIUH W noanexut o6HoBneHuto (npu HeobxoanmMocTH).

OCBOEHME KaXaoil AVCLUMMIMHBLI 3aKaHYMBAETCs OnpocoM (MpUMEpHbI nepeqeHb
BOMpOcoB npegcTasneH B pasgene lll).
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V. llutepaTtypa

a) OCHOBHasg nutepartypa.

:fn WcTouHuK

1 deTvcoe, . B. CUHXPOTPOHHOE ManydeHue. MeTodbl MCCnefosaHus CTPYKTYpbl Beliects /
. B. ®eTtncos. - M. : ®uamarnuT, 2007. - 672 c. ISBN 978-5-9221-0805-8.
dunumoHoea, H. M. MeToabl WCCnenoBaHWs MWKPO3NEKTPOHHLIX U HAHO3NEKTPOHHLIX Marepuanos
CTPYKTYp: CKaHWpylOLias 30HAOBas MUKpockonus : y4eGHoe rnocobue : [16+] / H. L. ®unumoHoBa,

2 B. b. Konbuog. — Hosocubupek : HoBocuBUpCKuii rocynapcTBEHHbIA TEXHUHECKNA YHUBEPCUTET, 2013. -
Yactb l. - 134 C. - Pexxum pocryna: no NMoAMNUCKe. - URL:
https://biblioclub.ru/index.php?page=book&id=228943 — ISBN 978-5-7782-2158-1. — TekcT
3NEKTPOHHbIN.

AHWUCOBIY, A. . PEHTTEHOCTPYKTYpHBI aHanns B NpaKkTUYECKUX BOMpOcax MaTtepuanosefeHus /
A. . AHncoBud : HauuoHansHas akagemus Hayk Benapycu. — Muxck : Benapyckas Hasyka, 2017. —
3 209 cC. X wn. - Pexunm goctyna: no NOAMUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=483969 — Bubnuorp.: C. 199-205. — ISBN 978-985-08-
2112-6. — TEKCT : aNeKTPOHHbIA.

WweHko, A. A. HaHOKpeMHWii: CBOICTBa, MOMy4eHwe, npUMeHeHue, MeToAbl WCCrefoBaHvs W
koHTpons : moHorpadusa / A. A. Wwenko, . B. ®eTucos, JI. A. AcnaHoe .— Mocksa . ®uamaTnur,
2011 — 647 ¢ — http/ibiblioclub.ru/ .—  ISBN  978-5-9221-1369-4  —
<URL:http://biblioclub.ru/index.php?page=book&id=467660>

6) JONONHUTENbHAsA NUTEpaTypa:

::zn McTouHUK

y MenTun, H0. A. ®u3ndeckue MeToabl UCCMeaoBaHust B XuMiu © y4eBHWk Ans CTyA. BY3oB /
0. A. MenTuH, J1.B. Bunkos .— M. : Mup, 2006 .— 683 c. (50)

2 AHanu3 MoBEPXHOCT METOAaMMU OXe- M PEHTTEHOBCKOM (hOTOSMEKTPOHHOM CNEKTPOCKONUK / nog
pea. A. Bpurrca, M.M. Cuxa .— M. : Mup, 1987 .— 600 c.

3 ®duanka peHTreHosckux nyyeit / M.A. Brioxux .- 2-e uaa., nepepad. - M. : loc. U3a-BO TEXH.-TEOPET.
nut., 1957 . — 518 ¢c.

B) MHGOPMaLMOHHbIE 3MEKTPOHHO-00pa3oBaTenbHbie Pecypchl (ochuumnaneHble pecypchbl
WHTEpHeT)":

Ne n/n | Pecypc

1. http://www.lib.vsu.ru = 3HB BI'Y

2. WnTepHeT-pecypc 1 6a3a ganHbix http://srdata.nist.gov/xps/

3. O6pa3zoBaTenbHbli nopTan "OnekTpoHHbI yHusepcuTeT BIryY" https://edu.vsu.ru

4, depepasbHblii noptan «Poccuiickoe obpasosaHue» http://www.edu.ru

5. HayyHas anekTpoHHas Gubnuoteka http://elibrary.ru
WHTepHeT-pecypc  denepanbHoil  HayyHO-TEXHUYECKOR MporpamMMbl  PaseiTisl  CUHXPOTPOHHBIX 1

6. HEJTPOHHbBIX WCCNIEOBaHMA W WCCIIeoBaTeNnbCkoi  MHAPaCTPYKTYpsl  Ha 2019 - 2027 rogbl
https:/sn.ntr.rw/

7 WHTEpHET-pecypc  Kyp4aTOBCKOrO ~KOMMAEKCa CMHXPOTPOHHO-HEMTPOHHBIX uccnenoBaHuit

) HaLMOHaNBHOTO NCCNeaoBaTenbCKoro LieHTpa «Kyp4YaToBCKUiA MHCTUTYTY http://kesni.nreki.ru/

r) nepeyeHb y4eGHO-MeToanyeckoro obecneyeHns Ans caMocTosaTenbHoN paboTsl:
Ne
n/n

NcToYHUK

PeHTreHoBCKas AudpaktoMmeTpus HaHokpuctannos / HO.A. HOpakos, C. 10. Typwwes, O. A
1 Uysenkosa, C.A. WMekos, B.B. Jloraues // YueGHoe nocobue. BOpOHEXCKUI rocyAapCTBEHHbI
yHUBepcuTeT. - BopoHex: WNanarenbckuit fom BIY, 2019, - 59 ¢. ISBN 978-5-9273-2913-7

CneKTPOCKONWS PEHTIeHOBCKOTO MOrMOLLEHUA HaHOCTPYKTYPUPOBaHHbBIX MaTepuarnos Yacts 1/ C.
}O. Typuwies, B. A. Tepexos, O. A. YyeeHkosa, 3. M. [lomallesckas /I YueBHoe nocobue AnA BY30B.

. BOPOHEXCKUIA rOCYAaPCTBEHHbIA YHUBEPCUTET. - BOpOHEX: Wanatensckuit gom By, 2015, - C.42.
ISBN 978-5-9273-2268-8
4 CUHXpOTPOHHOE W3ny4YeHue B UCCnenoBaHuu Teepaelx Ten ! C6. crateit / nep. ¢ aHr. u Hem. O.®.

Kynukosa, B.B. MuxainuHa; nog peg. A.A. Cokonoea.- M. : Mup, 1970 .- 290 c.
CUHXPOTPOHHOE Manyyerue. MeToabl uccrnefaosaHns CTPYKTYPbI BELLECTE / T.B. ®etucos // N3g-eo
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duamaTnut. — 2007. — Mockea. — C. 672.

Dy3NYECKe METOAb! UCCenoBaHus NoBepxHocTH Teepabix Ten / B.A. Hedenos, B.T. YepenuH ; AH
6 CCCP, VHcTuTyT 06Lueit u HeopraHudeckoin xumin um. H.C. Kypsakosa .— M. : Hayka, 1983 — 294
.

AHanus noBepxHocTu meTopamu Oxe- U PEeHTTEHOBCKOW (POTONEKTPOHHOW CneKTpockonuu / Mop
pea. . Bpurrca, M.MN. Cuxa .— M. : Mup, 1987 .— 600c.

VI. ABTOpbI:
3aBepytoLuuii kadpepolt obLein uankn /
chuandeckoro chakynoteTa, 4.4.-M.H., SOUEHT Typuwies C.HO.

nodnu ono

NoueHT kadenpbl Buodusnku n BuoTexHoorum
mMeauko-Bronoruyeckoro gakynoterta, A.0.H. _AnTtunoe C.C.

/M‘r?‘ucﬁ [2T6)
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VIIl. OueHKa KayecTBa OCBOEHUA NMporpammbl (PopMbl aTTecTaluu, OLUEHOYHbIe
M MeTooMYeCKUEe MaTepuanbl)

1. TekyluMe aTTecTauuu nposoasaTcs B ¢opmate onpoca. [MpuMepHbiii nepeyeHb
BOMPOCOB npefcTasneH B pasaene lll.

2. WToroeas atrectauus (3ayeT) NnpoBoauTcsA B hopmMaTe TECTUPOBaHWS.

KpuTepum oLeHKM pe3ynbTaToB 06yU4eHUs (3a4TeHO / HE 3a4TEHO)

3ayteHo: [lo pesynbTaTaM MPOXOXAeHus Tecta [fdaHo Gonee 75% npaBunbHbIX
OTBETOB.

He 3auteHo: Mo pesynbTaTam NPOXOXAEHWS TecTa AaHo MeHee 75% npaBuIibHbIX
OTBETOB.

Mpumep TUNOBOro TecTa.

1. dU3NYECKME SBNEHNS, Nexallle B OCHOBE pacTpOBOW 3MEeKTPOHHOW MUKpOCKoNUM.
- OTpaXXeHWe 3MeKTPOHOB
- MOrNOLLEHNE 3NEKTPOHOB
- MOHM3aUuWa aTOMOB MaTepuana
- UCNyCKaHWe PEeHTreHOBCKUX JyYei
2. ®usMyeckue SBMeHUs, nexailjue B OCHOBE NpOCBEYMBAIOLLEA 3NEeKTPOHHOM
MUKPOCKOMUM.
- OTPaXKeHWe ANEeKTPOHOB
- MOrnoLYeHNe 3NEKTPOHOB
- MOHU3AUWA aTOMOB MaTepuana
- UCMyCKaHWE PEHTreHOBCKMX Ny4ei
5. Tun yropsgodeHusi aToMoB Matepuana Ana CTpyKTypHOro aHanusa.
- MOHOKpUCTannmM4ecKkui
- MONUKPUCTANITNYECKINIA
- HaHOKpUCTAaNNU4YecKui
- aMopdHbIN
6. MIcToYHMK BO3BYXAEHUSA (POTOINMEKTPOHHOrO CnekTpa
- PEHTTEHOBCKOE U3Ny4eHune
- BaKyyMHbIA yNbTpaduoneT
- raMmma-uanyyexue
- 3apsKEHHbIE YacTuLbl
7. Fny6uHa 30HONPOBaHUS PEHTTEHOANEKTPOHHOW CMEeKTPOCKOMUK
- @aHrcTpeMmsl
- HAaHOMETpbI
- MUKPOMETPbI
- HEOrpaHU4YEHHO

8. Kakie 13 METOIOB MOXHO CUMUTATb HyBCTBUTEMLHBIMIA K IOBEPXHOCTY U3y4aemMoro oobekTa
- pacTpoBas aNeKTPOHHas MUKPOCKONMUS
- NpOCBeYNBaKLLAs SIEKTPOHHAS MUKPOCKOMNWS
- peHTreHoBcKas Audpakums
- CNEKTPOCKOMMUA NOFMOLLEHUS PEHTIEHOBCKMUX NTy4ei

9. Kakue 13 METOA0B MOXHO CHMTaTh YyBCTBUTENbHBIMU K 06BEMY U3y4aemoro obbekTa
- 30HAOBasA MUKPOCKONUA
- NpocBeYuBatoLLas 3NeKTPOHHas MUKPOCKONUA
- peHTreHoBckasa (hoTO3MEKTPOHHAsA CNEeKTPOCKONUA
- PEHTTeHO-hIyOpeCLIeHTHbIA aHanus

10. CKOJIbKO NMOKONEHUI CYLLECTBYET ANS CUHXPOTPOHHbBIX YCTaHOBOK
11



11.

12.

13.

14.

15.

16.

17,

18.

19.

- 0OHO

- oBa

- Tpu

- yeTbipe

NCTOUYHWUK CUHXPOTPOHHOIO N3ry4YeHus.
- 3NEKTPOHBI
- MPOTOHBbI
- (bOTOHbI
- HENTPOHBbI

OCHOBHble NPeNMyLLEeCcTBa CUHXPOTPOHHOIO U3yYeHUs
- NOCTOSIHCTBO AMUHbI BOJHBI
- BapuabenbHOCTb AJIMHbBI BOMHbI
- ecTecTBEHHas KOINMMMUPOBaHHOCTb
- eCTecTBEHHas MOHOXpOMaTuU3aLms

OCHOBHbIE HEJOCTAaTKN CUHXPOTPOHHOIO U3Ny4YeHns
- AOCTYMHOCTb
- UMMNYNbCHbIN XapakTep
- MPOTSHKEHHbIN CNEeKTp
- BbICOKasi MTHTEHCUMBHOCTb

K anemMeHTaM CUHXPOTPOHHOM UCCneaoBaTernbCKon MHGPaCcTPYKTYpbl OTHOCATCH
- KaHan BblBOJA CMHXPOTPOHHOTO U3Ny4YeHns
- 3HeproaHanusaTop
- HaKonuTenbHoe KonbLo
- ANIeKTpOHHas nyLuKa

CUHXPOTPOHHOE U3rNy4YeHne aTo
- NOHBI
- 3NEKTPOHBI
- hOTOHBI
- raMMa-KBaHTbl

OCHOBHbIE XapakTepUCTUKN CUHXPOTPOHHOTO UCTOYHUKA AT1A OUarHocTuKK MmaTepuarnos
- TOK HAKONUTEenbHOro Konbua
- UMeLMeca guarHocTn4eckne ctaHuyun
- AOCTYNHaaA UHTEHCUBHOCTb CUHXPOTPOHHOIO nany4yeHud
- JJ,OCTyI'IHin:‘I JvanasoH 3Hepruyv CUHXpPOTPOHHOIO U3Ny4YeHuA

PeHTreHOaMeKTPOHHAs CNEKTPOMMKPOCKONUA orpaHinyeHa nareparbHoii 0bracTbio
- HAaHOMETPbI
- MUKPOMETPbI
- @aHrCTpEMbI
- MANAUMETPbI

YcTaHOBKa Knacca «meracaneHe» aTto
- MUKpPOCKON
- oudppakToMeTp
- CUHXPOTPOHHbIA UCTOYHUK
- TEXHONMOIMYECKUA Krnactep

Buabl vccnenosaTenbckon MHPacTpyKTypbl
- nabopartopHas

12



- NoKanu3oBaHHas
- pacnpegeneHHas
- CUHXPOTPOHHARA

20. CUHXPOTPOHHBbIW NPOEKT MOXeT BbITb
- Hay4HO-UCCNefoBaTENbCKUM
- TEXHOJIOMMYECKUM
- KOMMIEKCHbIM
- MHAyCcTpUanbHbIM

IX. CocTaBuTenu nporpaMmmbl

Typuiier Cepreit KOpbesud, 3aBegytolunit kaceapoit oblier duanku usn4eckoro
chakynbTeTa, AOKTOP U3UKO-MATEMATUHECKUX HayK, AOUEHT (pasgens! 1, 2, 3).

AuTunos Cepreit CepreeBud, [AOLUEHT Kadedpbl Ouocusukn w BuoTexHonoruu
MeaMKo-61oNorMyeckoro akynbTeTa, 4OKTop Guonornyeckux Hayk (pasgens 1, 3).
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