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Mporpamma gucumnnuHbl "MeToObl CMHTE3a 1 KOHTPONS ONTUYeckux HaHomatepmanos"; 28.03.01 HaHOTEXHONOrMM U MUKPOCUCTEMHAS
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Mporpammy avcumnnuHbl paspabotan(a)(n) nHxexep 1 kateropun Axmaaees A.A. Kadgpoenpa onTukm
n HaHopoToHmk OTaeneHne puamkn , Albert. Akhmadeev@kpfu.ru ; npodpeccop, 4.H. (npodoeccop)
ManHyTomHoB P.X. Kadbenpa ontukun n HaHOoToHMKM OTaeneHne gousnku ,
Renat.Gainutdinov@kpfu.ru ; poueHT, k.H. Xamagees M.A. Kadbeapa ontuky 1 HAHOOTOHNUKN
Otnenenune dousnkn , Marat. Khamadeev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

3HAaKOMCTBO C OCHOBHbIMW METOAAMW CUHTE3a U KOHTPOMS ONTUYECKMX HaHOMAaTepunanos, NoayYeHne
3HaHWU 0 NOCNEeaHUX OOCTUXEHUSX B 9TOM HanpaBneHun, (OOpMUpoBaHme y CTyAeHTOB
COBPEMEHHOI0 NMOHUMAHMUS OCHOBHbIX Hay4YHO-TEXHUYECKNX NPOBEM 1 NEPCNEKTVB Pa3BUTUS

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHasa aucumnnvHa sknoyveHa B pasgen " 51.B.0B.9 ducumnavHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoi nporpamMmel 28.03.01 HaHOTEXHONOMMK U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 8 ceMecTp.

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen b1 ocHoBHo obpasoBaTenbHON NporpaMmbl
28.03.01 HaHOTEXHONOr MM N MUKPOCUCTEMHAS TEXHMKA M OTHOCUTCS K AMCLMININHAM NO BbIOOpY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OMK-2 CMNOCOBHOCTBIO BbISBNSATL €CTECTBEHHOHAYYHYIO CYLHOCTb
(POCPECCHOHANBHBIE npobnem, BO3HMKAOWMUX B X04e NPOGIECCNOHANBbHOW
KOMNETEHLIAW) LEeATeNbHOCTU, MPUBAEKATb ANS UX PELEHUS COOTBETCTBYHOWNIA
PU3nKO-MaTemaTmyeckmin annapar
AK-1 CNOCOBHOCTBLIO NPOBOAUTL PU3NKO-MaTEMATUHECKOE
MOOENnpPoBaHne Ucen MbIX T B
(NPOECCHOHANbHBIE gue poBaHue uccnenye POLIECCOB HAHOTEXHONOT M 1
KOMNETEHLIN) 06 bEKTOB HAHO- Y MUKPOCUCTEMHON TEXHWUKN C §
MCMNONb30BAHNEM COBPEMEHHbBIX KOMMbIOTEPHbBIX TEXHONOI I
MnK-2 FOTOBHOCTbIO MPOBOANTL 3KCNEPUMEHTANbHbIE NCCNEA0BAHMNSA
(npochbeccuoHanbHbie N0 CMHTE3Y 1 aHannM3y MatepranoB M KOMMNOHEHTOB HAHO- U
KOMMEeTEHLMN) MUKPOCUCTEMHOW TEXHUKU
k-4 CNOCOBHOCTBLIO NPOBOAUTL NPeaBapUTENbHOE
(MpocpeccmonantHbie TeXHMKO-SKOHOMVﬁ)HeCKoe 060pCHOBarI)-II/Ie NPOEKTOB
KoMMeTeHuunn) P
MNK-6 FOTOBHOCTbIO pacCyMTbiBaTb Y MPOEKTMPOBATb OCHOBHbIE
(npodhbeccuoHanbHbie napameTpbl HAHOCTPYKTYPHbIX Matepranos pPasnnyHoro
KOMMEeTEHLMN) PYHKLMOHANBHOIO Ha3Ha4YeH s
OlK-4 FOTOBHOCTbIO MPUMEHSATb COBPEMEHHbBIE CPEACTBA BbINONHEHUS
(npochbeccunoHanbHbIe N penakTUpOBaHNSA N300PaXEHU 1 YepTEXEN 1 NOArOTOBKM
KOMMEeTeHLMN) KOHCTPYKTOPCKO-TEXHONOrMYECKOM OOKYMEHTaL MK
OlK-5
(IPOCPECCHOHANBHBIE CNOCOBHOCTbIO UCMONb30BaTh OCHOBHbLIE NPUEMbI 06paboTKM 1
KOMMETEHLIN) NPeLCTaBNEHUS SKCNEPMMEHTANBHbBIX AAHHbIX
OMK-7 CMNOCOBHOCTBIO YYNTHIBATb COBPEMEHHbBIE TEHAEHUMMN PA3BUTUS
9NEKTPOHVKN, NU3MEPUTENBHON M BbIYUCINTENbHOM TEXHUKM,
(npodheccunoHanbHble o o -
MHGOPMALMNOHHbBIX TEXHONOIUIA B CBOEN NPOCECCUOHANBHON
KOMMeTeHuunn)
LesTeNbHOCTH
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- BOBMO>XXHOCTW 1 rpaHWLUbl NCMONb30BaHNA N3y4HaeMblX METOOO0B CMHTE3aA N KOHTPONA ONTUYECKNX
HaHOMaTepunanos,;

- KﬂaCCI/I(*)I/IKaLI,VI}O OCHOBHbIX METOOO0B CMHTE3aA N KOHTPOJIA ONTUYECKUX HAHOMaTepunanos

2. DONIXEH yMeTb:

- NMPUMEHSITb MOMNYy4YeHHbIe 3HAHWNS N1 CUHTE3a ONTUYEeCKMX HaHOMaTepuanos 1 NocneayoWwero
KOHTPONS Ka4yecTsa nony4aemMbix 06pasLoB;

- ONpenensiTb KOHKPETHY NPOdEeCcCUOHanbHyo 3aaa4vy, cobrpaTtb He0OX0ANMYIO UCXOLAHYHO
NHpopMaLnIO B Nepuoamyeckon nuteparype, Ha OCHOBE aHannsa cpopmynmposaTthb
nocnenoBaTe/ibHOCTb peleHns 3anaym

3. OO/TXEeH BnageTb:

- NPeACTaBNEeHNSIMU O COBPEMEHHbIX METOOAX CMHTE3a U KOHTPONS ONTUYECKNX HAHOMaTepnanos, o
NyTSX Pa3BUTUS U COBEPLUEHCTBOBAHUS 3TMX METOLOB C LIENbI0 MOBbIWEHUS NX 3GGEKTUBHOCTU 1
pacwunpeHms obnactn NCnonb30BaHNS

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- CMHTE3UPOBaTb ONTUYECKNE HAHOCTPYKTYPbl Hanbonee NPOCTbIMA METO4aMN U KOHTPONNPOBATb
Ka4yecTBO NonyyYeHHbIXx 06pasLoB;

- ICNONIb30BaTb CUCTEMHbINA HAaY4YHbIA aHann3 npogoeccnoHanbHbIX npo6neM pPa3nnM4HOro ypoBHs
CNOXHOCTWN;

- paboTatb ¢ nabopaTopHbiM 060PYLOBAHNEM 1 COBPEMEHHOI Hay4YHOI annapaTtypoi;
- NPOBOANTb COU3NYECKUIA N XUMUYECKMIA SKCNEPUMEHT

4. CTpyKTypa u cogepxaHue AUCLMUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLUMMNANHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl MO AMCLUNIMHE/ MOOYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue dopmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 1.
1.|HaHopa3mepHble 8 1-2 3 0 0

CNCTEMDI

KETPOHHBH
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
NI Avewanmuel - (CeMecTPovecTpa (8 yacax) Xowrpans
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 2. MeToqbl
2.|co3naHunsa HaHOCTPYKTyp| 8 3-4 4 0 0

Tema 3. Metoapl
3.|uccnepnosaHus 8 5-6 4 0 0

HaHOCTPYKTYpP

Tema 4. DOTOHHbIE
4. KpucTansbi 8 7-8 3 0 0

Tema 5. Metoapl o
5.|CMHTE3a (POTOHHbIX 8 9-10 4 0 0 YCTHLIA onpoc

KpucTannos

Tema 6. Bnusanue

KOHLeHTpauum
6.|peareHTOB Ha pasmep 8 11-12 0 0 17

YyacTtuu guokcmpoa

KpeMHUS

Tema 7. BnusHwne

ONNTENBbHOCTY
7.rmoponusa Ha pasmep 8 13-14 0 0 17

YyacTtuu guokcuoa

KpeMHUS

Tema 8. TemnepatypHoe

BNUSAHME Ha OcaxdeHue i
8'qacw|u 8 15-16 0 0 17

Tema 9. BnusHwne

KOHLEHTpauum i YCTHbI onpoc
g'cycneH3vw|Ha 8 17-18 0 0 17

camocbopky HacTuu

Tema . NTorosas 8 0 0 0 OK3aMeH
" |doopma KoHTpoOnS

NTtoro 18 0 68

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. HaHopa3mepHble cucTeMbl
NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

VcTopuns passntna onamkm HaHopasMepHblX cucteM. OCHOBHbIE XapakTePUCTUKN HAHOYaCTUL U
LMCNepPCHbIX cucTeM. PaamepHblin adodpekT. Obpa3oBaHme KnacTepos, arperaTtoB HaAHOYaCcTuUL,.
Crabunuzaums HaHovacTuy. MNpuMeHeHe HAHOCTPYKTYP 1 HAHOPA3MEPHbIX CUCTEM.

Tema 2. MeToabl co3paHUsi HAHOCTPYKTYP

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Knaccudmkauns MetonoB CMHTE3a No NpuHUMIam "ceepxy BHU3" 1 "CHU3y BBEPX". 30HO0BbLIE
mMeTonbl HaHonuTorpadun. MloHHo-ny4yesas anutakcus. ['asodasHoe komnakTposaHme. Metoabl
nasepHoro ucnapexus. [iucnepruposaHune n namenbyeHune. Hykneaumsa n arnomepaums.
Xumunyeckas koHgeHcauns napos. [onydeHne 3onem nytem XunakogoasHoro BOCCTaHOBNEHUS.
Pagvonna. MaTpuyHbiin cuHTES.

Tema 3. MeToabl uccnenoBaHUsi HAHOCTPYKTYP

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):
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TexHuka; uHxeHep 1 kateropun Axmanees A.A. , npodpeccop, O.H. (npodeccop) MarHyTanHos P.X. , BoueHT, K.H. Xamanees M.A.

OcobeHHOCTN aHanM3a BbICOKOAMCNEPCHbIX cucteM. OnpeaeneHne cpeaHero pasmepa 4acTull.
MeTopq ctatnyeckoro paccesiHus ceeta. Meton AnHaMnyeckoro paccesHus ceeta. OnpeneneHvne
cocTaBa M CTPYKTypbl OTAENbHOM HaHoYacTUUbl. NpoceeynBarowas aneKTPOHHasS MUKPOCKOMMSI.
PacTpoBas anekTpoHHas Mukpockonus. CkaHupytolas 30HL0Basi MUKPOCKONUS. ATOMHO-CUNOBas
MUKpocKonusi. MarHMTHo-cunosasi MUKpockonusi. CnekTpanbHble METObl MCCReA0BaHuS.

Tema 4. DOTOHHbIE KpUCTansbl
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

NcTopusa passuTms ooToHHBbIX kpuctannos. Knaccudmkaums gpoTOHHbIX KpucTannos. PoToHHAS
Kpuctannmyeckas pewertka. 30HHas CTPyKTypa OOTOHHbIX KpucTannos. MNpuMeHeHne pOoTOHHbIX
KpuctannoB. OCHOBHbIE MPUHLIMMbI BbIYUCTIEHNS XapaKTEPUCTUK (OOTOHHbIX KPUCTANOB.
BbluncneHne 30HHOM CTPYKTYpPbl OAHOMEPHbIX (POTOHHBLIX KPUCTANNOB. BbluncneHne 30HHOM
CTPYKTYpbl ABYMEPHbIX 1 TPEXMEPHbIX (POTOHHbLIX KPUCTANNOB.

Tema 5. MeToabl cuHTEe3a (POTOHHbIX KpUCTanNIoB
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

TepmoavHaMmyeckme N KMHeTMYeckre acrnekTbl FOMOreHHOro 3apoablileobpa3oBaHus.
KoonepaTtusHble SBNeHMst B CUCTEME HAaHOoYacTuu, arpernposaHme. Metonbl ocaxaeHus:
BEPTUKAIbHbIA, ECTECTBEHHAS CeAUMEHTaLMs, LeHTpudyrnposaHme, ounbTpoBaHne
NCNonb30BaHNEM MeMOpaH, anekTpodopes. 3onb-renb TexHonorns. lNMonvkoHaeHcaums. BnusHue
KWCNOTHOCTWU pacTeopa. Peakuusa rugponusa.

Tema 6. BnusiHMe KOHLEHTpaLUKM peareHTOB Ha pa3Mep YacTUL, ANOKCUAA KPEeMHUS
naboparopHas paborta (17 yaca(oB)):

NabopatopHas paboTa "BnmsiHMe KOHLEHTpaLMM peareHTOB Ha pa3mMep YacTul, Anokcmaa KpemHus"
Tema 7. BnusiHne oantenbHOCTM TMAPONM3a Ha pa3Mep YacTul, AUOKCMAA KPeMHUSA
naboparopHas pabora (17 4aca(oB)):

NabopatopHas paboTa "BnusiHne LNMTENbHOCTM FMMAPONM3a Ha pasMep YacTuL Anokcuaa KpeMHms"
Tema 8. TemnepaTypHoe BNMsiHue Ha ocax,geHue yacTul,

naboparopHas paborta (17 yaca(oB)):

NabopaTtopHas paboTa "TemnepatypHoe BNMSHNE HA OcaXaeHune yactul"

Tema 9. BnusiHne KOHUEHTpaLUM CycneH3umn Ha caMocOopKy YacTuLy,

naboparopHas pabora (17 yaca(oB)):

NabopaTopHas pabota "BnusiHne KOHLEHTpaumMmM cycrneH3umn Ha camocbopky yacTtuu"

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:?:;Egg;
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYLEHTOB P
Tema 5. Metoabl
NnoaroToBka K o
5.[cnHTE3a (POTOHHbIX 8 9-10 nggMo or? oc 30 YCTHbI ONpocC
Kpuctannos y y onpocy
Tema 9. BnuaHwne
KOHLUeEeHTpauuu 17.1g [MOAroToOBKa K 5 o
. - THbIA On
: CycneH3uu Ha 8 8 YCTHOMY ONpocCy 8 ye onpoc
camocbHopky HacTumy
NTtoro 58

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHUs

nexkummn, nabopatopHble 3aHATMS , CaMOCTOATENbHAas paboTa cTyaeHTa (NoAroToBka K yCTHOMY
Onpocy), KOHCyNbTauum

KETPOHHBH
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. HaHopa3mepHble cucTeMbl

Tema 2. MeToabl cO30aHUA HAHOCTPYKTYP

Tema 3. MeToabl uccnepnoBaHUs HAHOCTPYKTYP
Tema 4. POTOHHbIE KpUCTaNNbI

Tema 5. MeToabl cuHTEe3a (POTOHHbIX KpUCTaNIoB
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

1. Uto Takoe Yactuubl 1 aucnepcHble cuctembl? 2. Kakne oCHOBHbIE XapakTepUCTUKN HaHOYaCTUL, U
omcnepcHbix cuctem? 3. Yto Takoe pasmepHblin achdoekT? 4. Kak obpasyoTcs knactepbl, arperatbl
HaHouacTnu? 5. Yto Takoe ctabunnsaumns HaHodactuy? 6. Kakne CcywecTByoT MeTOAbl CO34aHNS
HaHOCTPYKTYyp? 7. YTO Takoe Hykneauns v arnomepauns? 8. Kakve cywecTtsyor MeTogpl
ncecnepoBaHns HaHoCTpPykTyp? 9. Kakue ocobeHHOCTM aHanmaa BbicokoamcnepcHbix cuctem? 10.
Kak onpenensertcs cpenHuin pasmep Yactmu? 11. Kak onpenensercsa coctas 1 CTPyKTypa OTAeNbHO
HaHo4YacTuubl? 12. YTo Takoe OOTOHHbIN KpucTann?

Tema 6. BnusiHue KOHUEHTpaLUM peareHTOB Ha pa3Mep YacTul, AUoKcuaa KpeMHus
Tema 7. BnusiHue pnutenbHOCTU ruaponn3a Ha pa3mep YacTul, AMokcuaa KpeMHuUs
Tema 8. TemneparypHoe BNUsiHME Ha OCaXaeHue 4YacTul,

Tema 9. BnusiHne KOHUEHTpaLumn cCycneH3umn Ha caMocOopKy YacTuL,

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

13. Kakas cywectsyeT knaccuukaums oToHHbIX Kpuctannos? 14. Yto Takoe 3anpelieHHas 3oHa y
OTOHHbIX KpucTannos? 15. Kakoe npuMeHeHne y 0OTOHHbIX KpucTanios? 16. Kakme oCHOBHble
NPUHLMMbI pacyeTa xapakTepuCTUK POTOHHbIX KpucTannos? 17. Kak Bbl4MCNSETCS 30HHAS CTPYKTypa
1-D gooToHHbIX KpncTannos? 18. Kak Bblumcnsetcs 3oHHasa cTpykTypa 2-D poToHHbIX Kpuctannos?
19. Kak Bblumcnsgetcs 3oHHas cTpyktypa 3-D gooToHHbIX KpucTtannos? 20. Kakne cywecTsytoT
MeToAbl CUHTE3a POTOHHBIX KpucTannos? 21. Yto npencrasnsioT coboit KoonepaTuBHble SBNEHMS B
cUCcTeMe HaHo4YacTuL 1 arpermpoBaHme? 22. Kakne ectb METOObl 0OCaXAEHUS (POTOHHbIX
Kpuctannos? 23. HTo Takoe 30Mb-renb TexHonorna? 24. Yro takoe nonmkoHaeHcauma? 25. Kak
NpoMCXoaunT peakums rngponnsa’?

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 3K3aMeHy:
Bonpochb! kK ak3ameHy:

1. VICTOpVIFI pas3BuUTUA PU3NKN HAHOPAa3MEPHbIX CUCTEM. OcCHOBHbIE XapakTepncTtnkn HaHo4acTunu m
ONCMEPCHbIX CUCTEM.

2. PaamepHbiil agpdpekT. ObpasoBaHue KnacTepos, arperatoB HaHodactul. Ctabunmusauus
HaHo4acTuL.

3. NprMeHeHne HaHOCTPYKTYP U HAHOPa3MEePHbIX CUCTEM.
4. Knaccudpukaums MetonoB CMHTE3a Mo npuHumMnam "ceepxy BHu3" n "CH13y Beepx".

5. 3oHOoBble MeToabl HaHONUTOrpadun. NoHHo-ny4Yeeas anutakcus. ['azodasHoe
KOMNakTupoBaHue.

6. MeToabl nasepHoro ncnapexus. ucnepruposaHne 1 namenbyeHne. Hykneauust n arnomepauums.

7. XMuyeckas koHgeHcaumsa napos. [NonyyeHne 3onen nytem XnakogpasHoro BOCCTAHOBNEHMS.
Pagvnonuna. MaTtpuyHblin CUHTES.

8. OcobeHHOCTM aHanmn3a BbicOKOAMCNEPCHbIX cnucteM. OnpeneneHne cpenHero pasmepa 4yacTul.
9. MeTopg cTtatnyeckoro paccesHmsa ceeta. Meton OUHaAMMYECKOro paccesiHns ceeta.
10. OnpeneneHne coctasa U CTPYKTypbl OTAENbHOW HAHOYACTULbI.

11. MNpocBeymnBatoLwas anekTpoHHas MMKpPocKonus. PactpoBas anekTpoHHas MUKPOCKOMUS.
CkaHupytolas 30HL0Bas MUKPOCKOMUS.
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12. ATOMHO-cunoBasi MMkpockonusi. MarHutHo-cunoBasi MMkpockonusi. CnektpanbHble MeToabl
nccnenoBaHus.

13. VicTopusi pasenTrsa ooTOHHbIX Kpuctannos. Knaccudpmkaums gooTOHHbIX KPUCTanoB.
14. dOTOHHAs KpUcTannnyeckas peweTka. 30HHAs CTPYKTypa POTOHHBIX KPUCTAaOB.

15. lNprMeHeHne POTOHHbIX KprcTanioB. OCHOBHbIE MPUHLMMbI BbIYUCIEHUS XapakTepucTuk
POTOHHbIX KPMUCTAaNNOB.

16. BblyncneHne 30HHOM CTPYKTYPbl OOHOMEPHbIX DOTOHHbIX KPUCTaNN0B. BbluncneHne 30HHOW
CTPYKTYPbl OBYMEPHbIX M TPEXMEPHbBIX JOOTOHHbBIX KPUCTANNOB.

17. TepMoouHaMmMyeckne N KMHETUYECKNE acrnekTbl FOMOreHHOro 3apoabliieobpa3oBaHus.
KoonepaTnBHble SBNEHNS B CUCTEME HAHOYACTULL, arpernpoBaHme.

18. MeToabl ocaxaeHus: BepTUKasbHbIA, ECTECTBEHHAS CeaMMEeHTaUus, LeHTPUGYrnpoBaHue,
oUNbTPOBaHKE C UCMONb30BaHNEM MeMOpaH, anekTpodopes.

19. 3onb-renb TexHonorns. NonukoHaeHcauns.
20. BnnsHune kucnotHocTu pacteopa. Peakuns rugponuaa.

YKasaHHble BONpoCh! MPOMEXYTOYHOro KOHTPONSA 1 3K3aMeHa HarnpasneHbl Ha pa3sutue
komneteHumn NK-2, MNMK-4, NK-6, OrK-2, Ork-4, Orik-5, Orik-7, rK-1)

7.1. OcHoBHas nuTeparypa:

1. Canex, baxaa E. A. Ontuka n potoHuka. MpuHumnel n npuMeHeHns: [yuebHoe nocobue: B 2
Tomax] / b. Canex, M. Teiix; nep. ¢ aHrn. B. J1. Lepboea.? OonronpyaHelit: Htennekt, 2012 .

T.1.72012.?7 759 c., [4] n. vin. : un., NnopTp.

2. Canex, baxaa E. A. OnTtuka u cpoToHuka. MNMpuHLUmMnbl 1 npuMeHeHus: [ydebHoe nocobue: B 2
Tomax] / b. Canex, M. Teiix; nep. ¢ aHrn. B. J1. Lepboea.? OonronpyaHolit: MHtennekt, 2012 .

T.2.?72012 .?7780c. : vn.

3. HoBOTHbIN, J1. OCHOBbI HAHOONTUKW: NepPeBO C aHrnunckoro / J1. HosoTHbiR, B. XexT ; Mep. ¢
aHrn. A. A. KoHogko, O. A. lytoeon; MNog pen. B. B. Camapuesa.? M.: ®duamatnut, 2009 .7 484 c.:
un.

7.2. JlononHuTenbHasa nuteparypa:

1. Knumos, Bacunuin Bacunbesudy. HaHonnasmoHuka / B. B. Knumos .? I3paHue 2-e, ncnpaeneHHoe
.? Mockga : ®uamatnut, 2010 .7 480 c. : un., uB. un. ; 22 cM. - bubnnorp. B koHue rn. - ISBN
978-5-9221-1205-5 ((B nep.)) , 700

http://e.lanbook.com/books/element.php?pli_id=2204

2. Naspunos A.B. n gp. OudgopakumoHHas HaHodpoToHuka / ['aspunos A. B., lNonosawkuH 4. J1.,
Hockonoswny J1. J1. v gp.] ; nog pea. B. A. Condpep .- Mocksa : PUSMATIINT, 2011 .- 679 c. : mn. ;
24 .- bubnwuorp. B koHue rn. ? ISBN 978-5-9221-1237-6 ((B nep.)) , 400 .

http://e.lanbook.com/books/element.php?pl1_id=5296

7.3. UHTepHeT-pecypcChbl:

BcrnomoraTenbHbin Matepuan - http://ab-initio.mit.edu/photons/tutorial/

BcnomorartenbHbili matepuan -
http://www.elettra.trieste.it/experiments/beamlines/lilit/htdocs/people/luca/tesintml/node14.html

MakeT onsa pacyetos - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

MakeT nporpamm Ons pac4yérta 30HHbIX gnarpamm potoHHbIX kpuctannos RSOFT BandSolve -
http://www.rsoftdesign.com/products/component_design/BandSOLVE/

Mporpamma 1 basa gaHHbix "CnekTpa” - http://spectra.at.tut.by/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaumoHHbIn Homep
CtpaHnua 8 ns 10. J i1y



Mporpamma gucumnnuHbl "MeToObl CMHTE3a 1 KOHTPONS ONTUYeckux HaHomatepmanos"; 28.03.01 HaHOTEXHONOrMM U MUKPOCUCTEMHAS
TexHuka; uHxeHep 1 kateropun Axmanees A.A. , npodpeccop, O.H. (npodeccop) MarHyTanHos P.X. , BoueHT, K.H. Xamanees M.A.

OcBoeHune ancumnanHbl "MeTobl CUHTE3a 1 KOHTPOMS ONTUYECKMX HaHOMaTepmanos" npegnonaraet
NCMONb30BaHNE CNeyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx pPOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 61bnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEeann, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCynapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N30atenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3NeKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "[laHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCrManbHOMY KONMMYECTBY NPOCOUbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPas.

NabopaTtopust N0 CUHTE3Y U UCCNEAO0BaHNI0 POTOHHbBIX KPUCTaNIOB

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbIM nnaHom no
HanpasneHuio 28.03.01 "HaHoTexHonornm n MMKPOCUCTEMHAs TexHMKa" 1 NPOOUNI0 NOArOTOBKU He
npenycMOTPEHO .
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