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TpynoeMKOCTh TUCHUIJIMHBI

° Bun 3ansaruit
= KOJINYECTBO KOHTAKTHBIX YaCOB
£S5 Slw Komnuec O6mee
310 S|~ KonngecTBo ®opmMma
SlE 5 o [Ipaktuyec|JIabopatop-| TBO |BcCero KOJIMYECTBO
5= o 0 yacos CPM KOHTPOJIS
O3 & JEKUUU |  -KHe HBIE 4acoB |4acoB 4acoB
= 3ansatus | 3amstus | CPMII
1] 3 ]5 30 - 15 45 90 45 135 TEeCT

eab AMCHUILIHHBI

Henpro qucuurnauabl «O00pyA0BaHUE JIJISl UCCIIEIOBAHUSI HAHOCUCTEM) SIBIISIETCS MOATOTOBKA
MarucTpaHTa JUisi Hay4HO-HCCIEAOBATEIbCKOW, MPOU3BOACTBEHHO-TEXHOIOTHYECKON, MPOCKTHO-
KOHCTPYKTOPCKOH M TIEaroruvecKod NesATeThbHOCTH B 00JacTH TOMYyYEHHUS HAHOCTPYKTYPHBIX
MaTepHaIoB.

3agaum AUCHMIIUHBI

3ajaun JUCHUILINHBI CIIEAYIOIIHE:

- U3y4eHUE KJIacCHU(pHUKALIH HaHOMAaTepHaJoB, HaHOPa3MEPHBIX CTPYKTYD,
HAaHOCTPYKTYPHBIXMETAJUIMYECKUX  MAaTEPHAJIOBH  TEXHOJIOTWHW,HANPABICHHUS  Pa3BUTUS U
JOCTHXCHUS HAyKH O HAaHOMaTepHaiax;

- u3y4yeHHe (PU3MKO-XUMHUYECKHX OCHOBHAHOMATEPUANIOB, JaTh MAaruCTpaHTaM 3HAHUSA O
0COOCHHOCTH U CBOMCTBaXHAHOPAa3MEPHBIXUACTHUI] METAJIOB, CIIIABOB, COSAMHEHU;

- (GopMHpOBATh YMEHUS 110 HCCIECTOBAHUIO PA3MEPHBIX XapaKTEPUCTHK, OTIPEICICHUS
3JIEMEHTHOTO U (ha30BOT0 COCTaBaHAHOMATEPHAJIOB, OLICHKH (PH3HKO-MEXaHUIECKIX
XapaKTEPUCTHK HAHOMATEPUAJIOB;

- JaTh MarucTpaHTaM IPAKTUYECKUE HABBIKM IO M3YYCHHIO CBOICTB HaHOMATEPUAIOB U
OTIpENIEIICHUIO HAIPaBJICHUH UCIIOb30BaHHS UX B TIPOMBIIIJICHHOCTH.

B pe3ynbrate n3ydeHus JaHHON AUCLUIIMHBI MATUCTPAHTHI JIOJDKHBI UMETh MPeJICTaBIICHHE:

— 00OCHOBHBIX TEOPETHYECKUX CBEACHHUSAX O TIPUPOJIE M CBOMCTBaX HaHOMAaTepHaax;

- 0 CBOICTBaxX M NEPCHEKTHBAX MPUMEHEHUS Pa3IMYHBIXMETANINYECKUX HAHOMATEepHaJIoB;

- 00o1eHKe (PHU3UKO-MEXaHUUECKUX XapaKTePUCTUK HaHOMAaTEpUaJIOB;

3HATH!

- CIOCOOBI TOTyYeHHUS HAHOPA3MEPHBIX MaTEPHAIIOB;

- 0COOEHHOCTH CBOMCTB HAaHOPa3MEpPHBIX MaTEpUAJIOB,;

- 0 crroco0ax MCCIIEIOBaHUS Pa3MEPHBIX XapaKTePHCTUKHAHOMATEPHAIIOB.

YMETh:
- BBIOMpaTh, GOpPMYJIMPOBATh U PelIaTh 3aJjaud U3y4eHUs CBOWCTB HAHOMATEPHUAJIOB;
- HCCIIeI0BaTh pa3MEpHBIE XapaKTEePUCTHUKU HAHOMATEpHaJoB;
- OIPEIENATh FIEMEHTHBIN U (ha30BbIi COCTaB HAHOPa3MEPHBIX BEILIECTB.

nproOpecTy MPaKTHUECKUE HaBBIKK U KOMITETEHIIUU:

- BJIaJICHUE HABbIKAMU OIIPEIEICHUS U Ha3HAUEHUS HOBBIX HAHOMATEpUAJIOB, X CBOMCTB.

- BJIaJICHUE METOJIaMU Ka4YECTBEHHON M KOJIMYECTBEHHOM OLIEHKU CTPYKTYp U COCTaBa
HaHOMAaTEPHAaJIOB, C LIEJbIO MOJIy4YEeHHs] HOBBIX HAHOMAaTEepHAJIOB 3a/IaHHOTO CBOWCTBA, pa3paboTKa
TEXHOJIOTHH MOIY4eHUs U 00pabOTKM HOBBIX MAaTEpPHAIOB B METAJULYPIUH;

- OBITH KOMIIETEHTHBIM B 001aCTH HCCICA0BaHNA COBPEMCHHEBIX KOHCTPYKIIMOHHBIX U
q)YHKHI/IOHaJ'H)HBIX MCTAJUIMYCCKUX MaTCpHUaIOB, aHAJIM3UPOBATH U UCIIOJIB30BATH MMOJYYaCMYIO
MH(pOpMaIHIO.

IIpepexkBU3UTHI

JIist u3ydeHHsI TaHHOM JTUCITUILTMHBI HEOOXO0IMMO YCBOCHHE CIICIYIOIIMX JUCIHTLINH (C
yKa3aHUEM pa3esoB (TeM)):



- ®usuka l, 11;
- Xumus;

- OU3UKa METAJIOB U (PU3UYECKUE CBOMCTBA METAIIOB.

IMocTpekBU3UTHI

3HaHI/I${, IMOJIYYCHHBIC ITPHU U3YUCHUHN JUCHUIIIVHBI IIPHU BBIIIOJIHEHUN MaruCTEPCKUX IPOCKTOB.

TemaTH4yeckuid IJIaH JUCIHUIIINHBI

HaumenoBanue pazzena, (TeMbl)

TpynoeMKOCTb 10 BUAaM 3aHSATUM, Y.

JIEKI]
Au

pakTHYecKue | 1abopaTtopHbie

CPMII

CPM

1. BBogHas neknus. 3amadu U
cozepkaHue Kypca. Beenenue.

- - 5

2. MeToabl ucciieoOBaHus
HAaHOCTPYKTYPHBIX MaTE€pPHAJIOB.

3.0co0eHHOCTH UCCIIENOBAHUS
HAHOOOBEKTOB Y HAHOCHUCTEM.

4 Muxpockonusi. Kpatkuii 0630p
UCTOPUU SJIEKTPOHHOU MUKPOCKOIIUH.
4.1CpaBHuTeNbHASA XapaKTEPUCTHKA
MHUKPOCKOTIOB.

4.2 ®usnveckre ocHOBbI C3M.

5.Metop npocBeunBaOIICH
AIIEKTPOHHON MUKPOCKOIUU B
HAHOTEXHOJIOTHH.

5.1 IlpuHuun AeicTBUSA, ONITUYECKUE
OCOOCHHOCTH M YCTPOMCTBA Pa3IMIHBIX
3JIEMEHTOB ONTHYECKOU CHCTEMBI
JIEKTPOHHOT'O MUKPOCKOIIA.

5.2 [IpuMeHeHne MpocBeUnBaroIIen
(mudpaKkIMOHHON) ITEKTPOHHON
MUKPOCKOIIUH.

6. 30H10Basi MUKPOCKOMHS: METOBI U
ammaparypa

6.1Ckanupyromas 30H10Bast
MUKPOCKOIIHS: TyHHEIIbHAs!, aTOMHO-
CHJIOBAsi U MarHUTHO-CUJIOBASI.
MHUKPOCKOTIHS B HAHOTEXHOJIOT HH.
6.2001mu1e NPUHIMITBI CKaHUPYIOILEH
30H/I0BOM MUKPOCKOTIUH.
6.2YcrpoiicTBa Ui NPELU3NOHHBIX
nepeMeIIeHni 30H1a 1 o0pasiia.

6.3 JlmarnocTrika ¥ METOJIbI
HCCIIEIOBAHNS HAHOOOBEKTOB.

6.4 3amura 30HI0BBIX MUKPOCKOIIOB OT
BHEIITHUX BO3IECHCTBUH.

6.5 ®opmuposanue u oopadborka C3M




HN300pakeHU.

7.ATOMHO-CHIIOBast MUKpockonus. 7.1
TunuyHas cxema aTOMHO-CHJIOBOM
MuUKpockonuu. Kantuiesep

7.2 OCHOBHBIC MPUHIIHTIBI

7.3 KonTakTHasi, MOJTyKOHTaKTHAas,
OeCKOHTaKTHas KoJjieOaTeabHas
METO/IUKA

8. PeHTreHomM(ppakinOHHbIE METOIBI
HCCIICAOBAHUS HAHOCHCTEM

8.1 N3ydenue CTpyKTypbl
HAHOMATEPHAIOB METOIOM TUPPAKITUN
PEHTTEHOBCKUX TTy4eil.

8.2 O6mumii npuHUMI (POTOIAEKTPOHHOM

CIICKTPOCKOIINHU

HUTOI'O:

30

45 45

Kpurepum oueHku 3HAHUI MATHCTPAHTOB

3K33MeHaHI/IOHHaﬂ OLICHKA IO JUCHUININHE OIIPCALIIACTCA KaK CyMMa MAaKCUMAJIbHBIX

MoKa3aTesie yCIeBaeMOCTH 0 pyOeKHBIM KOHTPOJIIM (110 60%) ¥ HTOTrOBOM aTTecTaluu
(ax3ameH) (10 40%) u cocraBnser 3HaueHue 10 100%.

IHonuTHKa ¥ Ipouexypbl
[Tpu n3yuennn aucuumuinHel «IloaAroToBKa pyJ K IIaBKe» MPOILY COOIIOAATE CIEAYIOIINE

MpaBHiIa:
1. He oma3apIBaTh Ha 3aHATHA.

2. He mponyckath 3aHsaTHsI 0€3 YBaXXUTEIHHOW MPUUKHBIL, B CTy4ae OOJIE3HU MPOITY
MPEJICTaBUTh CIPABKY, B APYTUX CIy4yasX — OOBSICHUTEIbHYIO 3aIIUCKY.

3. B 00s3aHHOCTH MarucTpanTa BXOIUT MOCEIIEHNE BCEX BUIOB 3aHATHI.

4. CornacHo KajeHAapHOMY rpaduKy y4eOHOTo MmpoIiecca ciaBaTh BCE BUIBI KOHTPOJIS.

5. IlpomyiieHHbIe TPAKTHYECKHUE U JTA0OPATOPHBIC 3aHATUS OTPadaTHIBATh B yKa3aHHOE

nmpenoaaBaTcjicM BpeMs.

6. B cniydae HEeBBINOTHEHUS 3a/1aHUs], UTOrOBasl OLIEHKA CHUKAETCS.
7. AKTUBHO y4acCTBOBAaTh B Y4€OHOM IPOIIECCEe, KOHCTPYKTUBHO MOJICPKUBATH OOPATHYIO

CBs3b Ha BCCX 3aHATUAX.

8. BEITH BEKITMBBIM 1 JIO6pO)I(eJ'IaTeJ'H)HI)IM K COKYpCHHUKaM H MpECroJaBaTCIIsAM.

TeMaTHyeCKMil IJIAH CAMOCTOSAITEILHOM Pad0Thl MATMCTPAHTA € MpenoaaBarTeiemM

HanmenoBanue Temsl Lens ®opma Conepxanue 3a1aHus Pexomenny
CPMII 3aHATUS MPOBEAECHU eMast
S JuTepaTypa
1 2 3 4 5
Tema 1. Yrany6nenue | Kondepen- | Usydenue knaccuduranmuy u [1-6]
OYHKIMOHAIBHOE 3HaHUU s Ha3zHa4YeHUs QyIIepeHoB U
HA3HAYCHIC JAHHOMN bymnepuToB
TEMaTHKE
bynepeHoB u
bymiepuToB.




Tewma 2. Tunel rpanun; | Yrayonenue | CemuHap N3yuenne TUTIOB TpaHHUIl 3€PEH [1- 6]
3epeH. 3HAHUH OTtnu4une rpaHull 3epeH
JTAHHOH HAHOCTPYKTYPHBIX MaTE€pPHAaJIOE
TEMaTHKe 1 OOBIYHBIX KPYITHO3EPHHUCTBIX
aHaJIOTOB.
Tema 3. Cioco0b1 Yriyonenue | Cemunap Nzydenue [1- 4], [6]
KOHTPOJIS 3HaHWH OCHOBHBIXCIIOCOOOB
(byHIaMEeHTaIbHBIX JTAaHHOM KOHTPOJISt PyHIaMEHTATbHBIX
CBOWCTB TEMaTHKe CBOWCTB HAHOMATEPHAJIOB.
HaHOMaTEPHAJIOB.
Tema 4. Mexanusmbl 1 | Yrayosnenue | [Ilucbmenna | 3yuenue MexaHu3MOB U [1-11]
KHHETHKA 3HaHUHI g pabora KUHETHKH (OPMUPOBAHUS
dbopmupoBaHUs JTAHHOH HaHOAMOP(HBIX TBEPIIBIX TEI.
HaHOAMOP(HBIX TeMaTUKe
TBEPJIBIX TEJI.
Tema 5. CtpykTypa YrayoOienue HccnenoBanue [1-13]
MaTepHaJIOB C HOHHO- | 3HAHUU CPYKTYpbIMaTepHAIIOB c
TTa3MEHHBIMU JTAHHOMN HMOHHO-TUTA3MEHHBIMU
MOKPBITUSIMHU. TEMaTHKe MOKPBITUSIMH.
CpaBHHUTENBHBIA aHAIU3 C
MaTeprajiaMu 0e3 IOKPBITHIA.
Tema 6 Yriyonenue | [Ipesenran | XapakrepucTuka [1-13]
HedopmarmonHoe 3HaHWH usi nepOpMaIMOHHOTO
MOBEJICHHE aMOP(HO- | TaHHOU MOBEJICHHSI aMOp(HO-
HAHOKPHUCTAJUTMYECKUX | TEMATHKE HAHOKPHUCTATHYECKUX
MaTepHaoB. MarepuayioB. M3yuenue

MIaCTHYCCKOT'O TCUCHUA
JAaHHBIX MAaTCPUAJIOB.

Tembl KOHTPOJILHBIX 3agaHuil 1jas1 CPM

1 WuauBuayanbHbIE 3aJaHUSl MO MCCIEAOBAHUIO CTPYKTYPHICYOYIbTPAMEIKO3EPHUCTHIX U
HaHOCTPYKTYPHBIX MaTe€pHUaIOBIIOCIE ONPEAETICHHBIX CIIOCOOOB MOTOTOBKH.
2 NnpuBuyanbHbIE 3aJJaHUS 10 UCCIIEJOBAHUIO CTPYKTYPbl HAHOAMOP(HBIX MaTEpPHAIIOB.

Fpac[)mc BBLINOJIHEHHUS U CAAYM 3aJaHUH 10 JUCHUILINHE

Bux enb n Pexomen- [Tponomxu- dopma Cpox bambr
cofiepKaHue nyemast TEJBHOCTh
KOHTPOJIS KOHTPOJIS | CIadyu
3a1aHuUs JMTEpaTypa | BBINOJIHEHHS
[TuceMenHsIii | 3akperuieHue [1]. [2], [3]. 1 PyGexubrii 7-s1 20
orpoc Ne 1 | TeOpeTHIeCKHX [5], KOHTAKTHBIH HEIest
3HAHUH U KOHCIICKT qac
MPAKTUYECKUX JIeKUH
HaBBIKOB
Otuer no CPM KonTpomb [1]. [2], [4]. 7 Henenb Texymuit T-as 10
(Tema 1) TEOPETUIECCKUX [51, [7] HEIest
3HAHUM.
[TucemeHHBI | 3aKkperuieHne [1], [2], [6]. 1 PyGexnprii| 14-as 20
ornpoc Ne 2 | TeopeTUYECKHUX KOHCIIEKT KOHTAKTHBIN HEJeIs
3HAaHUU U JIEKIUH Jac
MPAKTHYCCKIX




HaBBIKOB
Otuer mo CPM KonTpomnb [1]. [2], [4]. 7 Henenb Texymuit | 14-as 10
(Tema 2) TEOPETUYECKHUX [5], [7] HEIes
3HAHUU
DK3aMeH [TpoBepka Bech nepeuenn 2 Hrtorossiii B 40
YCBOCHUS OCHOBHOM U KOHTAaKTHBIX eproI
Marepuaia  |IONOJHHUTEIBHOM Jaca ceccuu
JUCIATUTHHBI JIUTEPaTyPhI
Htoro 100

Cnucox OCHOBHOM JIUTEPaTypPhI

1. Cyznanes W.I1. ®u3uko-XUMHUSIHAHOKIACTEPOB, HAHOCTPYKTYP U HAHOMATEPUAIOB. M.:
KomKwuura. 2006. 592 c.

2. D.P. Knapk, K.H. D6epxapar, Mukpockonudeckue METOAbI HCCIEA0BaHUS MaTepuasoB, M.:
Texnocdepa, 2007

3. Muponos B. JI. OcHoBbI ckaHupytomiei 30810801 mukpockonuu. M.: Texnocdepa, 2005,
114 c.

4. CwmupHoB B.M. Xumust HaHOCTpYKTYp. CHHTE3, CTpOSHHE, CBOHCTBA: Y4eOHOE TToco0He.
CII6: Uzn-Bo CII6 yu-Ta. 1996. 108 c.

5. PoixoB C. A. Ckanupyomuas 30H10Basi MUKPOCKOIHS OIYIPOBOJHUKOBBIX MaTepHaoB U
HAHOCTPYKTYp: Yuebd. mocodue mist By3oB. O6m. pea. Mipuna B. U., llluka A. .. CII6.:
Hayxa, 2001.

6. MuxkpoaHanu3 1 pacTpoBas d1eKTpoHHas Mukpockonus. [log pex. @.Mopuc, JI. Menn,
P.Tuckee.- M.: Meramnyprus, 1985.- 392 c.

7. ®opcrep. HanotexHonorus, Hayka, ”HHOBallMK, Bo3MoxkHocTU. —M.: TexHocdepa, 2008. -
352c.

8. BaimeB P.3., AunekcanmpoB W.B. OObeMHBIE HAHOCTPYKTYPHBIE METAJUTHUECKUE
MaTepuaisl, MOJIYyYEHHE CTPYKTYpBI U cBolcTBa. —M.: Akanemus, 2007, -398c.

9. TyceB A.N., Pemnens A.A. Hanokpucrammaeckue matepuaisl — M.: @USMATIINT, 2010.
—224c.

10. SBoiickmit A.M. Harorexnonruu u Hanomatepuansl — M., Hayka, 2008 ., 365 c.

11. P.A. Annpuesckuii, A.B. Paryns. HanoctpykrypHble MaTepuanbl. Y4el. mocobue s
BbICIHI. y4eO. 3aBeaeHuit. — M.: M3narenbckuii neHTp «Akanemusy», 2005.

12. IlepcnextuBHble MaTtepuansy/ nof pea.npod. .J.Mepcona. Yu.nmocobue. -M.:TI'Y, 2007. -
468c.

13. Kopmumuiein - O.I1., [ykeitno HO.A. MexaHuka MaTepHalloB U CTPYKTYp HaHO U
MHUKPOTEXHUKH. - M.: Axkanemus, 2008, -224c.

14. Mopo Y. MukposuTtorpadusi: IpUHIMIIEL, METOAbI, MaTepuainsl: B 2 4. M.: Mup, 1990.

CnHcoK 10MOJTHUTEIbHOM JIUTEPATYphI

1. PopkonkoB JI.W. u ap. YasrpagucniepcHsle cpepl. [lomydeHne HaHOMOPOIIKOB METO0M XUMHYECKOTO
JIMCTIEPTAPOBAHMS U MX CB-Ba. YueOHoe nocodue/ Perkonkos J[1., Jlesuna B.B., 3umurypu E.E. —
M.: U3n-8o MuCuC, 2006. -135c.

2. Coponun .M. Tpubonorust craneii u crutaBoB. —M.: Heapa, 2000. -316¢.

3. HanorexHomnorust B Ommkaiiiiem necsatunetur. [ IporHos Hanpasnenwst vcenenoBanuid. [on pen. Poko M.

K., Yunbsimca P. C., AimBucaroca I[1. M.: Mup, 2002.



IIpumepHbIe TeMbl pedepaToB:

VYpTpanucnepcHble MaTepUalbl UM HAaHOMaTepUallbl?

AKTyanbHOCTb POOJIEMBI IPU3BOJICTBA HAHO- UJIHM YJIBTPAAUCIIEPCHBIX MaTEPUAIOB?
du3nUecKre METO bl OJTYYCHUsI HAHOMAaTEePHaIoB?

MeToa KOHTPOJIMPYEMOM KpUCTAIUIN3AaUN aMOP(QHBIX MaTepUaoB?

Yrnepoaasie HaHOTPYOKH? VX 0coOeHHOCTH?

CymHocTh crioco6a HanpaBiIeHHOW KpUCTaIN3aum?

Ob6nactu ucnonb3oBanus GyaepeHoB?

Hanoamopdusle MeTaunueckue MaTepualsl (HaHOCTEKIA)?

Hcnonp30BaHne HAHOMATEPHUATIOB B ATOMHON SHEPreTHKe?

0.  Hcnosbp3oBaHME IIEHOUYHBIX HAHOMATEPUAJIOB?

HBoo~Noo~WNE

Cnncok BONpocoB:

1. Bo ckonbko pa3 aeT NoBBILIEHHE POYHOCTH YMEHBIIEHHUE pa3Mepa 3epHa Metauia ¢ 10 MUKpoH
1o 10 HanomeTpoB?

2. Kaxk pa3BuBanach pa3paboTka HaHOMaTepuaioB B XX Beke?

3. KakoBa coBpemMeHHas TeHACHIIUS Pa3BUTUSI HAHOMATEPHUAaIOB?

4. Kakue cymiecTBYIOT METO/IbI ITOJIyYE€HHUS YIbTPaJAUCIIEPCHBIX MaTEPUAIIOB?

5. B yem 3akim04aroTCsl XMMHUYECKUE METObI IOMy4YeHUs] HAHOMATEpUaIoB?

6. B uem 3aKiIF09alOTCsl MEXaHUYECKHE METO/bI TTOTy4YeHHUSI HAHOMATEPUAJIOB?

7. B yem 3akiro4aroTcsi OMOJIOTMYECKUE METObI OTYyYeHUs] HAaHOMAaTepruaioB?

8. Kakme B Hacrosimiee BpeMsi CYIIECTBYIOT TpHU HAalpaBJICHUS MOJNy4eHHS OOBEMHBIX
HAHOCTPYKTYPHBIX MaTepHaIoB?

9. B uem 3akirodaeTcs METO KOMIAKTUPOBAHUS YIbTPAAUCIEPCHBIX MTOPOIIKOB?

10. B yem 3akirouaeTcsi METOl MHTEHCHUBHOW TUIACTUYECKON AedopMaliu MaTepruanoB ¢ OOBIYHBIM
pa3mepoM 3epHa’?

11. B uem 3akitoyaeTcs MepCrneKTUBHOCT CBOMCTB HAHOMATEpUaIoB?

12. Kak B MeIUIIMHE UCTIOIB3YIOTCSI HAHOMATEPHUITBI?

13. Kak B BOGHHOM JieJIe HCTIONIBb3YIOTCS HaHOMATEPUAIIBI?

14. I'ne B coBpeMeHHOI HayKe U TEXHUKE UCIOJIb3YIOTCS OJIYIPOBOJHUKOBBIE MAaTEPHUAIIbI?

15. B deMm 3akirodaroTCs XapakTepHble 0COOCHHOCTH COBPEMEHHOTO 3Tala Pa3BUTHUS AIEKTPOHHON
TEXHUKH?

16. [lepeuncnure BakHEHIIIME U3 TTONYIIPOBOIHUKOBBIX MaTepUaIoB?

17. Kakoii MaTtepuana COBpeMEHHON TBEPAOTEIbHON AIEKTPOHUKH SIBIISIETCS OCHOBHBIM?

18. YUto siBsieTcss OCHOBHOM TEHIEHIIMEH B Pa3BUTUU TEXHOJIOTHU MOJIYUYE€HUS MOHOKPUCTAIIIOB?

19. Kakoii meronx sBiseTcss HauOoliee YHHBEPCAJIHHBIM IPH BBIPAIIUBAHHUS MOHOKPUCTAIIIOB
OONBIINX AUAMETPOB?

20. Yro B mocnemHUE TOIBI UCTIONB3YETCs IS YIIPABJICHUS TPOIECCAMH TETUIOMACCONIEpPEeHOCa B
pacriaBax 0oJbIIOi Macchl?

21. Kakue mporiecchl MPUMEHSIOTCS JUI TPHUJAHUS BBIPAIIMBAEMBIM MOHOKPHCTA/UIAM TEX HWIIH
WHBIX 3JIEKTPOPHU3NIECKIX TTapaMeTpoB?

22. Kakuwe TpeOOBaHHUS TPEABSIBISIOTCS K ONTHYCCKHM MaTepuajiaM, MPUMEHSIEMBIM B
uH(ppaKpaCHBIX YCTPOUCTBAX?

23. KaknMu OCHOBHBIMH CBOHCTBAaMH 00JIaJITaeT MOHOKPHUCTAJUTHYECKUN TepMaHUi?

24. Kakue aBa MyTH BO3MOXHBI [P pa3palluBaHus MOHOKPHCTAIA B paualbHOM HAIIPaBIEHUU?
25. B yem 3akiro9aeTcs yCIIoOBHE MOIICPKaHUST MOHOKPUCTAIUIMIECKOTO pocTa’?

26. Kakue cymiecTBytoT Moau(UKaAIUN yriaepoaa?

27. YUto coboii pecTaBiseT KapOuH?

28. Kaxkoii MmeTo UCIIONIBb3YeTCs ISl CHHTE3a SHI03IPATBHBIX (yIIepEHOB?

29. B kakom cocTossHUM (PyJUIepEeHbI IPEICTABIISIOT TPAKTUYECKUM HHTEpEC?



30. IIpuBenuTe KpaTKue CBEACHUS 00 MOHHO-TIA3MEHHBIX TTOKPBITHSIX ?



