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1. IEJIA OCBOEHWSI U CIATTINHBI
Hemavu ocsoenus pucturummmsl «HanoGpoToHMKAY SBITIOTCA:

¢ I[OJYy4YCHHC 3HAHUK O TIIOCHCOHUX JOCTHIKCHUSIX B  0OONACTH HAHO(DOTOHUKH 1
ONTOONEKTPOHHUKY| U (JOPMHPOBAHUE y CTYAEHTOB HAYYHOTO MBITIICHHS I COBPEMEHHOU
CCTECTBEHHOHAYYHOH KapTHHBI MEpA;

¢ U3YHCHHE MATCPHAIOB, MMEIOINX HAHOMETPOBBIE PasMephl ¢ HOBEHIIMMM OITHUCCKIMI
CBOHCTBAMH M CO3JIAHHE HA HX OCHOBE HJIEMEHTOB JIA3CPHbIX CHCTEM;

® M3yHCHHE PHU3MYECKUX OCHOB F€HEePAITIH ¥ MOTJIOMCHIS U3JTYHCHUS B OIITUUECKOM CITEKTPE
HAaHOMATEPUAIIOB, HCIIONB3YEMBIX JJIs OITHKY ¥ JIA3ePHON TEXHUKH,

® M3Y4CHHC DUIMUECKUX SBICHUMN, ONPENEISIIOIIUK QYHKIHOHAPOBAHKUE NA3ePHBIX CHCTEM Ha
OCHOBE HAHOCTPYKTYPUPOBAHHBIX MATEPHANIOB.

2. MECTO JUCHUATIUIAHBI B CTPYKTYPE OIIOI BO

Hucrmmmna «Hano(oToHukay OTHOCHTCS K JHCIMILIMHAM 110 BLIOOPY BapHaTHBHOI
qacte G6noka B.1 ocHOBHON mpodeccronanbHOM o0pazoBarensHoOil mporpamMmel.  Msyueriie
AUCLUIUTHHBL IIPOXOAHUT B TPETHEM CEMECTPE, TaK Kak OHAa TpebyeT 6azoBOM MOArOTOBKH B
ofmacTd  MHQOPMALMOHHBIX  TEXHONOIUH, MATEMATHYECKONO MOZEJIMPOBAHUS,  OCHOB
KOHCTPYUPOBANHS, METOJ0B M CPEICTB U3MEPEHUH TIAPAMETPOR JTA3EPHOTO W3ITYUEHM, 3HAHMIT
COBPEMCHHRLIX MaTCPUAJIOB M METOJOB UX W3TOTOBJICHHS JUIS ONITHKH M NA3CPHON TeXHHKH,

Js v3ydenus MMCHHMINIMHEL CTYNEHTEI JOIDKHBI 0oGNanaTh SHAHMAMM, YMEHUSIMU U
HaBBIKAME PabOTHI C JIA3CPHBIMU CHCTEMAMH, HU3MEPECHUEM UX IIAPAMETPOB, MATEMATHUECKOIO
MOACIMPOBAHUS U KOHCTPYHPOBAHHUS SIEMEHTORB JIA3ePHBIX KOMILIEKCOB.

OcBOCHHE MCIUTIIHABL HEOBXOUMO JTsI H3YUCHUSA CICAYIONINX AMUCIUIIIME U PaKTHK
yuaebHoro mmana: «OCHOBBI COBPEMEHHBIX TEXHOIOIHLL IIPOM3BOACTBA JIA3EPHOH TEXHUKUY,
«lIpoexrnpoBanue cucTeM TPaHCIIOPTHPOBKA U HABEICHHS JIa3epHOTO HU3JryderHus», «CucTembl

JIA3EPHON  [OJIYIIPOBOIHAKOBOM — HAKAUKHY, «[IpepaunuomMuas  mpakTHKa», BBLITONHCHMUE
BBITYCKHOH KBANU(DUKAITMOHHON paGoTEL

3. KOMIIETEHIVIN OBYYAIOUWETOCA, ®OPMHUPYEMBIE B PE3YJILTATE
OCBOEHUSI JUCIUTITINHEI

B pesynwrate usydenus qucrummHbL CTYICHT JJOJDKEH OCBOMTD CJICITYIOIINE KOMIICTCHI (M

HAITK-5. 'otoBHOOTE paspabarsiBarh sneMeHTH (B TOM YHCIIE AKTUBHBIE) JTA3EPHBIX CHCTEM
Ha 0CHOBE HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB,

JIIK-13. T'otoBHOCTS K Opranusanuu u KOHTPOJIIO ITPOIECCOB M3MEPEHHI TapameTpos u
MOIM(HKAIHY CBOMCTB HAHOMATEPUAIIOB U HAHOCTPYKTYDP.

ITIK-11.  Croco6HocTs pyKOBOIUTE paboTaMu 10 JIOBOJKE ¥ OCBOEHMIO JIA3EPHBIX
TEXHOJIIOTUH W TEXIIPOLIECCOR [POMU3BOJCTBA JIA3CPHLIX IPUOOPOB, CHCTEM M KOMITJICKCOB.

[IK-14.  CmocoGuocTs  paspaGarsizats u ONTUMH3UPOBATL IIPOTPAMMEI  MOIEJBHBLIX 1
HATYPHBIX OKCHEPHMEHTANLHBIX HCCICHOBAHMM JIa3epHBIX HPHOOPOB, CHCTEM, KOMILICKCOB U
TEXHOJIOT U,

B pesynprare 0CBOEHMS JNHCIIATIIAHL] o0y4Jaroutmics TOJDKeH JIeMOHCTPUPOBATE CIIEJLYIOTIHE
pesyiabTaTsl 06pa3zoBanus:

1) 3uars:

° 06a30Bble NPUHIHUILI PaGOTHI JIA3EPHBIX CHCTEM HA OCHOBE HAHOCTPYKTYPHPOBAHHLIX
matepuainos (JITK-5);

® CBOMCTBA MAaTCPUANOB, HMEIONX HAHOMETPOBbIE PasMephl, UCHOJIB3YEMBIX B 00IaCTH
HAHO(QOTOHUKHU U OITOMIEKTPOHHKH (AITK-5).

2) YMers: ‘

¢ TPUMEHATE MOJYMCHHbIC 3HAHUS IIPH paspafoTKe 2JIeMEHTOB (B TOM uucie AKTHBHBIX)
MA3CPHDIX CHCTEM HA OCHOBE HAHOCTPYKTYPUPOBAHHEIX MATEPHAIIOR (JITK-5).

¢ HPOBOJWTL KOHTPOJL MPOLECCOB H3MEPEHHH HapaMETPOBR W MOAM(GHKAIMU CBOHCTS
HAHOMATEPHAIOB U HaHOCTPYKTYp (JIITK-13).

3) Brauers:




TCXIPOOECCOB ITPOU3B

¢ MHABBIKAMH  PYKOBOACTBA pabOTAMH 110 OCBOGHHMIO TEXHOJNOTMH U OpraHu3aruu
ACTBA JIA3CPHEIX IPHOOPOB, cucteM i Kommnekcos (ITK-11);

¢ HaBBIKAMH IIPOBCICHHUS MOACIBHBIX U HATYPHBIX SKCTICPUMEHTANBHBIX HCCIIEA0BAHHI
JA3CPHBIX cuctem ¥ oneMenToB (ITK-14),

4, CTPYKTYPA M COAEPKAHUE JUCHANJINHBI
OO6wiast TpyIoeMKOCTS JUCHUINIAHEL COCTABILIET 4 3ateTHEIX enaaun, 144 vaca.
Bunpl yueGHoit patotsl, Biiiouasn 061 Dopmbl Tekyliero
o C)ﬂMOCTOﬂTCHbHle p’dﬁOTy CTYIACHTOB . 6[16:“ KOHTPOJIsSI
g H TPYHOEMKOCTH (B ‘IaCﬂX) )[:/)’11%0{1[51” YCICBACMOCTH
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No Pasnen (rema) f,L; § 2 g © C MPUMEHEHHEM SZ(:,:;(”Z”Z !
q = i & " . ? EME “,
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B = s ] 8'g & = (8 uacax / %) NPOMCIKYTOUHOM
e = :é o‘?w 8 (=¥ - =" e G arrecTaumnm
L% =~ < (no cemecmpam)
OU3HKO-XUMUIECKIE
CBO¥fcTBA HAHOUACTH
] ol P 8 - 10| - | 6/50%
1 HAHOKOMITO3WTHBIX
MaTepHAaJIOB Pefirynr-
Texuonorun KOHTpOJIb Nol
~ | MPOM3BOICTBA ’ A
R 3056 2 6 - - |6 4/50%
HAHOCTPYKTYPUPOBAH
HBIX YCTPOHCTB
Dusuka npuGopos Ha 7
3 | ocHose 3 10 4 8 - - 12 | - 6/50%
HaHOMATEPUATORB Peiirinr-
< D Q “
ONIEMEHTEI JIa3epHBIX koHTpOHE N3
CHCTEM Ha OCHORBE 11-
4 3 4 6 - - 12 5/50%
HaHOCTPYKTYPUPOBAH 14
HBIX MATEPHAIIOB
MounensHeie 1
HaTypHbIe 15
5 | skcnepuMenTansHele || 3 ]" 6 2 4 - - 6 3/50%
UCCITe LOBAHUS
JIa3ePHLIX NPUOOPOB. Peftrunr-
INpumenenne KOHTpOJIb No3
JIa3ePHLIX YCTPOUCTB 17
6 | Ha ocHoBe 3 8 2 4 - - 8 . 3/50%
HAHOCTPYKTYPUPOBAH
HBbIX MaTepHuaos, | -
Bceero 3|18 18 36 - - 154 | - | 27/50% |sx3zamen (36 u.)
‘CO[(C‘I)?RQHHG PAa3aeJIoB JUCHIITIMHELL N
3 i Kon-o npaxkTu- | gabopa-
1 CMBI, Pasacibl JUCITAIUINHDB] JICKUW U cpe
4acoB YECKHE | TOpPHbIE
Pasnen 1. @usnko-xumMudediue cBOCTBA HAHOYACTHIL 1 2 4 g 10
| HAHOKOMITO3UTHbLIX MaTEPHAJIOR N
| Jlexums 1. HanomaTepuans o pasMepHsie 3P deKToI ] |
11 2 4 - 5
Jlexnua 2. PazHoo6pasue THIOB HAHOMAaTepUaoB. -
CrpyKTypHBIE, MOP(OIOTHYECKHE U MEXaHHYECKHE CBOMCTRA 11 2 4 - S
|_HAHOMATCPUAIOB ¥ KOMIO3UTHLIX CTPYKTYP Ha UX OCHOBE
Pasaen 2. Texnonoruu npoyssoacrTea 14 2 6 6
o ot = D
HAHOCTPYKTYPUPOBAHHBIX YCTPOIicTB
Texums 3. TexHomoruueckue MeTonsl HOTY4SHUS]
HAHOMATEPHAJIOB, KOMITO3UTHBIX CTPYKTYp, TeTEPOCTPYKTYp, 14 2 6 - 6
(POTOHHBIX KPHCTAIIOB M YCTPOMCTB HA MX OCHOBE
Pasnen 3. Ousnica npuGopos na OCHOBE HAHOMATEPHAJIOB 24 4 8 - 12
Nlexuua 4. @usnyeckue npuHLMMLT paboTEI M co3IanMe 12 2 4 - 6




ol . Kosn-so | npaxkTu- | nabdopa-
Temer, pasgens! MucHUTUIMHED ugeop | KM | U St ool cpe
npruGopos Ha 6a3e HAHOMATEPHUAIOB U KOMIIO3UTHBIX
CTPYKTYD
Jlexunsa 5. Onruueckue u (1)0T03»3J1e1<Tpmec1<He SABJICHUS B 12 9 4 ) 6
HaHOMaTepyalax U KOMIO3UTHBIX CTPYKTYpax
Pasnen 4. DnemenThI J1a3epHBIX cHCTEM HA OCHOBE 2 4 6 ) 12
HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB
Jlexums 6. Paspa6oTka u IpoeKTHPOBAHKE 3/1EMEHTOR
JA3EPHBIX CUCTEM (AKTHBHBIE DJIEMEHTEI, OTITHYECKUE 11 2 3 - 6
KOMITOHEHTHI)
Jlexuus 7. Cxembl namepeniii MApamMeTpoB JIa3epHOTO 1 " 3 ) 6
V3NyqeHUS. JINarHOCTHKA HAHOMATEPHUAsIOB 1 HAHOCTPYKTYP
Paspen 5. Monenbubie n HaTypHBIE SKCIIEpHMEHTANLHbIC 12 " 4 ) 6
|_MccJIeoBals J1a3epHbIX leuﬁiopos - )
Jlexmms 8. Monenuporanue|cBoiicts, (bu3HUeCKHX ABNEHUI 1
TEXHOJIOTHYECKHX MPOLECCAB B HAHOMATEpHAJIaX K 12 2 4 - 6
KOMITO3UTHBIX CTPYKTYpax
Paspen 6. ITpumenenne nagepupbix YCTPOHCTB Ha OCHOBE 14 2 4 ) 8
HAHOCTPYKTYPHPOBAHHBIX| MATEPHATIOB
Jlekums 9. OGiacTu MpUMEHEHHS HAHO- U MUKPOJIa3epHbIX 14 9 4 i g
YCTPOHCTB M cHCTEM
| DK3aMen 36
| Uroro 144 18 36 - 54

Ha mpakruueckn
PO ECCHOHANBHOMI Jies
OCHOBHBIX TCOPETHUECK

® JICKITMOHHO-CEME

® TEXHOJIOTHST TP
IPAKTHYIECKOTO ITPUME

AAIOT CO CTYyACHTAMU 1

® MaCTeP-KJIACCEHI
110 Pa3IMYHBIM TeMaM);

® IPUMEHEHHE MY

3AHATHH C IIpUMCHECHM

ITOMOIIBLIO IIpoeKTOpPa HJ

X SQI{HTI/IHX, OPHUCHTHPOBAHHLIX HA OpeIMETHYIO obracTn 6}/}1}’1]2(6171
TCIBHOCTH CTYHACHTOBR, KOHTPOIHPYETCST CTEIICHD YCBOCHHMS CTyACHTaMH1
X ITOJIOXKEHUH TT0 OCHOBHBIM pasaeinaM TUCHUTIIHHEI,

3. OBPA3BOBATEJILHBIE TEXHOJJOI'NU

(HapcKas cucreMa 00y4eHus (TpaJuIMOHHRE NEKI[HOHHbIC 3aHSITHS);
pOsIeMHOr0  06yuenus (case study). Ilpu pacemorpernnu BOIIPOCOB
HEHHSL - PACCMOTPCHHOIO  TEOPETHHUECKOrO MaTepHalia, HCIONL3YeTes
1a IPEAMET BO3MOIKHBIX CIIOCOO0B PEMIEHHs! IOCTABIEHHOM 3a1auu;
ACMOHCTPALKS Ha NPAKTHUECCKHX 3aHATUSXK IIPUHIMUIIOB pacieTa 3ajay

JITUME/IHA TEXHONOTHH (LIPOBEJCHUE JEKUHOHHBIX U CeMHHAPCKHX
PM KOMIIBIOTCPHBIX TIPE3CHTALMH M JIEMOHCTPAIMOHHLIX POJIMKOR C
1 KOMIIBIOTEpa);

® HH()OPMALMOHHQ-KOMMYHHKAIIHOHHBIE TeXHOIOIHH (IpuMeHeHNe UHPOPMAIUOHIBIX
TEXHOJIOTHI JUIst MOHMTQPHHIA TEKyIIeH YeIeBaeMOCTH CTYAEHTOB ¥ KOHTPOJIS 3HAHMUH).

6. OIIEX
YCIHEBAEM

OCBOI

OBECIIE

Texymmii KOHT(
HECKOJIBKUX COCTABIISIOL

IOYMHBIE CPEACTBA JJ1S TEKYIIEIO KOHTPOJISI
[OCTH, IIPOMEXYTOYHOM ATT ECTAIIAU 11O UTOTAM
CHUS AUCOATIIMHBL 1 YUYEBHO-METOJIUYECKOF,
UEHNE CAMOCTOSITEJLHO PABOTBI CTYJEHTOB

DJIb  YCIICBAEMOCTH SIBJISECTCSI paciupenelEHHpM U OCHOBaH HAa OLGHKE
[THX,

parmuenust. PasmepHsie aGexTsl.
ICHHS HAHOYACTHIL M HAHOMATEPUATIOB.

1. Pesynbrarer peUTHHI-KORTPOJISL.

2. DBrImonHeHue MpakTHYCCKUX 3a1aHMI.
Bompoce! pettrunrikorrpos Nel

1. KsauToBBIE OT

2. Merons oiy?

3. Ksanrosere To

HKH, KBAHTOBAs IIPOBOJIOKA, HAHOCJIIOH.




4, HIOM]?IHGCHE)HHMH KBAHTOBBIX TOYEK/KBAHTOBLIX IIPOBOIOKAX IIOJIYIIPOBOAHWKOBBIX

MaTepUasoRB.
&
6.

doTouHBIE

3aBUCHMOCTD SHCPTUH JIIOMHUHCCIEHTHRIX KBAHTOB OT pasMepa HAaHOYACTHIIEL

KpuCTamiel ¥ Meramarepuansl.  [loHaTne  3ampemennoil  30mHbL,

PacnipocTpanenue cBeta B (pOTOHHEIX MaTepHaax ¢ 3aIPEIEeHHON 30HO0H,

7. Otpunarens
MaTepPHAaIE,
8.
9.
10.
11.
12.
13.
14.
135,
16.
17.
MAacCHUBOB DTHX YACTHI]
18. Onrnueckue
19. Hanecenue 1
20. 3amuch BOJH
Bompoco! pefitun

Konmonibie
CHuHTpOHHT
Hanopasmep
Onrraeckue

OCHOBBEI JIOK
Tonosorus 8

HBIC| ITOKA3aTCIIb IIPEJIOMJICHUS, M:GTaMaT@pHaHI:I " I‘HHGpGOHH‘I@CKH’C

MCT&HOBGPXHOCTH. AHOMaIRHOE OPCIOMICHUE U OTPAKCHUE,

PacTBOPHL,
a, MarHUTHBIE HAHOCTPYKTYPEL

Hast ONTHYCCKAsE MUKPOCKOIIHSI,

CBOMCTBA C(hepUIECKIX YACTHII,

HOBGpXHOC’[‘HBI@ IUIa3MOHEBI ¥ HAHOILJIA3MOHHUKA.
AJIEHO YCI/IJIGHHOPI OLITHYECKOH MHKPOCKOIIMH W CIIEKTPOCKOIIUH,

AHOCTPYKTYD.

Jlasepnas aGlisims u masepHoe ocaXIeHNE,
Cnocobrl  (hopmupoBanms

HaHOJaCcTHUIl 3adaHHOTO paiMepa M yHOpPsIIOYCHHBIX

ITHTOrpapIIeCKAE METOBL.

OHKHX IUICHOK B BAKYYME€ Ha IIOJJIOXKY.

DBOJIHBIX CTPYKTYP (PEMTOCEKYHIHBIM JA3PEHBIM U3JIYUCHUM,
r-KOHTPoJIst No2

I. OcHoBHBIE C
2. Bmusuue pex
3. Cgeropacces

4. Cserormporryc
5. Kepamuka c 1
6. Wsmepenue ¢
Zs

8.  Omruueckas
9.  Onrnueckas
10. Manpre amep,

paspereHue.

11. OcHoBHEIE 110
YCUIICHUE OITHYSCKUX (
12. HemmuelHO-(
13. Dnements! Te
14. Monenwponar
15. Croco6rl moit
Bonpoce! peittunr

[0COOBI IOJTYHEHMS JIa3ePHON HAHOKEPAMHUKIL,

nMa CIICKaHUS HAa Ka4eCTBO J'I&SGpHOﬁ KepaMuKH.

HIIC B KEpaAMUKeE.

KaHUC KCPaMHUKH B 3aBUCHMOCTH OT IIOPUCTOCTH.

DPATMEHTHBIM U3MCHEHUEM KOHOCHTpPALMKU HGFHp}’IOHJ;eI\/II J00aBKH.
[ICKTPOB IIOTJIOINCHMS H JIIOMUHECIICHIINH,

:VI3M€p€HI/I€ mopora OInTHYCCKOHN IIPOYHOCTH aKTHUBHBIX 3JICMECHTOB,

KCHJ{Has HAaHOKEpaMHUKa.
bropumHas Hanokepamuxa.
Typel. Omruyeckuit mpemen A66e. CyGromHoBOE IIPOCTPAHCTREHHOE

HATHS TCOPHH BOJHOBOROB. ITontoe BryTpentee orpaxenue. ITotepn
UTHAJIOB.

HTHYECKUE 3QPEKTH! B GPITTOBCKHX BOJIHOBOAX.

PHH OITHYECKUX HAHOAHTEHH.

e ONTHYCCKUX 9QPEKTOB B (JOTOHHBIX KPHCTATIIAX.

YIEHHSI PeAbHBIX (DOTOHHBIX KPUCTAIUIOB

-KOHTpoJIsg No3

1. Temeparus, p
TCOPUHU TIPOBOJIAMOCTH.
2. Kpucrammue
TpaHsucTopel ¢ Me-6
OUITOIAPHBIX TPAH3KUCTO

3KOM6HH8HI/IH H IICPEHOC 3apaI0B B HOJYHIPOBOAHUKAX B pAMKaX 30HHOHN

CKUE CTPYKTYpPhI CUJIIMOY OB, OKCHIOB, HUTPUJIOB, I<ap6m[01?.:
130 f‘I, 3aXOPOHECHHBIC KOJIJI CKTOPHBIC KOHTAaKTBI B CKOPOCTHBIX
pax, CHCTEMBI MEXKCOCIHHCHIU B CKOPOCTHLIX MHTCTPAILHBIX CXEMaX.

3. TDeTepocTpyKTyphl: 3HEpProHe3aBHCHMAs MAMSTH, (oroamuTTEpEl, BoTOMpPHEMHIKH,

TYHHEIBHO-PC30HAHCHEI
4.

£ ,Z[]%ﬁOJIBI, OIITOBOJIOKOHHLIE CUCTEMBI.

}IaHOKOMHOI%I/]T}SIi? SHCPI'OHEC3aBHCHUMAadg U JUHAMUYESCKES IIaMATb, KOHACHCATOPbI,

yerpoiicrsa Ha ITAB, MHKpOAaTTEHIOATODEI, JATUNMKH, ONTHICCKIE IIPOIECCOPBHI, CBETOBOLI,

JIAHAY 3a€PIKKH, YMHO)
5. Hanokepammux
[(POBOJHHUKH, MATHUTHEI

KUTEIIM 4aCTOoT.
Ad. IIbE303JICMCHTEIL, NLC30ATYNKH, AUSTICKTPUKH, MOJYIIPOLBOAHUKH,
2, OIITHYICCKUAC DJICMEHTEI, KOHCTPYKIIMOHHLIE KOPITYCHEIC 3JIEMEHThI




0.
IpoIfecce
DHEPIUH, CEHCOPBL.

7.
IA(QPOBEIE U AaHAJIOTOR

8.

9.
[EPEKTIOUATEH, HIIEME

10. Crmoco6bl1 mu
I]'[Jn

Haromopuct

bIC MaTepHaJIbl:
HU3TOTOBIICHUS

IPOMCKYTOUYHBIC
HaHOJJICKTPOHHBIX HSJICHHi;I,

CTPYKTYPBI B TEXHOJIOTHUECKOM
MYJILTHKATATU3ATOPLI, MCTOYHHKH

CBepXIPOBOIHUKY: JNaTUYMKH MaruTHOro m MK U3JTYYCHIH, OBICTPONCHCTBYIONINE
b€ DJIEMEHTEL,

HOMC: mMmjmantarmst u koMGuHEpOBaHKE ¢ JPYTHMU CTPYKTYPaMU.
Hanonposonuuku

"
HTEI IIAMSITH,

HAHOTPYOKH:  CEHCOPEHI,  OMHTTEPB,  TPAH3HCTODEL,

AHOCTHKY HAHO- U1 MHKpOYCTFpOfI(lTB.

OMEIKYTOYHASK ATTECTALMA IIPOXOJUT B (b()pMe SK3aMecHa,

BOHDOCLI K 9K3aMeHy

buner 1.

1. KBanToBo-pasmepusl
. Meroiet mazeproro (
Bujer 2.

. 3oHa bprnosHa u
. Metons! nonmyuenus
buner 3.

NS —

e a3 exTr.
WHTE3a HAHOCTPYKTYD.

OHHAs CTPYKTYpa (POTOHHBIX KPUCTAIIIOB.
HaHOYACTHUI] ¥ HAHOMAaTePHAIOB

1. TToBepXHOCTHBIH MIIA3MOHHEIH Pe30HAHC.

. CriocoGr1 mosnyuenu
burer 4.

1. JIromuspecuennus ual

. CrtocoGr1 Havecenns

Buer 5.

. Mexanmsm Gpopmupo

. OnTraeckas oxcumn

buner 6.

. Hemunettno-onruued

. Onriueckas Gpropun

bujer 7.

. DNIEMEHTBI TEOPUH O]

. KBanTossre Touxm, x

buner 8.

1. ®usuveckue ocobeni

Onruyeckue surorpy

buner 9,

l. Croco6rl muaranocTi

2. Croco6sI mosryyenus

buner 10.

N

1 JIA3¢e pHOI>'I HaHOKCpaMUK1

YPOBHE HAHOCTPYKTYP.
TOHKHUX INIEHOK HA I10JJI0MKKH,

BaHHs BOJIHOBOIHEBIX CTPYKTYDP B IIPO3padHbIX Cpeaax.
151 HAHOKCpaMUKael.

Kie 3 (PEeKTEI B GPIITOBCKUX BOJIHOBOLAX
Hasg HaHOKEepaMHUKa

ITHICCKUX HAHOAHTECHH.,
BAHTOBASI IIPOBOJIOKA, HAHOCIIOH.

10CTH PabOTEI FeTEPOCTPYKTYP.
(uyeckume MeTOAEL.

KM HAaHOMATEePHaJoB,
Ja3epHOH HAaHOKEPAMUKH.

1. Komnounusie pacteopsl. Onrryeckue cBoifcTsa ChepHUCCKUX YaCTHIL.

C
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2. Baeaynutop

AynutopHas
IIPAKTHYECKUX 3aHITHIX

). Meramatepualsl 1 rgepGOIHYECKHe MaTepHAILL.

RMGﬂCTOHTCJIleafﬂ pa@oTa CTYJICHTOB BKJIIOYAET B cebs:

CaMOCTOATCIIEHAs pa60Ta. CTYACHTA M0 JHUCIHHIIIMHE BBITIOTHSICTCS HA
IpY PEUISHUHN 3aay.

Hast CaMOCTOATCIILHASI pa60Ta. BLITIOJIHACTCS CTYJICHTOM pu

YIIIyOIEHHOM  M3Y9YeHHH AUCHHIUIMHBL 0 TEME NPONJCHHOM JICKUWMH, HPU IOATOTOBKE K
nabopatopabiM paboTam. OCHOBHOMN (opmoit camocrosiTensHON PaGOTHI CTYIEHTa ABJISICTCS
M3YHICHHUC KOHCIEKTA JEKIHUH, PEKOMEHI0BAHHOMN JINTEPATYPEL.

CaMmocrogrenpaag

MOXCT OCYIICCTBIISITHCS

CpPraHu3anuu y‘IG6HOI‘()
DEJICHAIPaBICHHY IO

v
OCYIICCTBIIIEMYIO BHE ay

pabota 3aBeprmaeT 3ajadu BeeX APYTHX BHIOB yueOHOTro mporecca 1

Ha JICKIHAX, HPaKTUYECKUX 3aHATHSX, KOHCYIbTammsx. Kax dopma
Iponecea camocTosTentHas pabora CTYACHTOB NpPEICTaBIsIeT coBoii
VCTCMATHUCCKYIO  NEATENIBHOCTE 10 TIPHOOPETEHHIO  3HAMHI,
JUTOPUH,




KouTpone BEInO

THCHHST CaMOCTOSTEIIBHON pa6OTBI OCYIIECTRIIACTCSI IIPU BBITOJTHEHU U

IPaKTHICCKUX EiEtZ[ElHHﬁrI, Ha 9K3aMeHe,

Bonpocs! jutg ko

HTPOJISI CAMOCTOATENRHON paboThl

1. B udm 3axyj
Ha"HOoOOBEeKTAMH ?

2. Jlaiite ompe]
3. Kaxwe Texno
4. Chopmymups
5. Kaxue metoy
6. B xaxux yen

MaTepHaJIOB?
7. Kak MOxHO §
8. Kaxue Tumner
9. Kakue ypas
OIICaHueE,
10. Kax mpomcxo
11. Onwmure e
12. Onwumure me
13. Kakor Mexan
14. Onumure T
TIOJIYEHU A/ A3 YU CHUSL,
15. B gém ocober

7. YYEBHO-M

a) OCHOBHAS JIHT

1. Apakensa C.
Ia3ePHBIE  METONEI VI
MaTepUasoB : yueOHoe
"Onrorexnnka", 20050
"OTOHMKA W ONTOHH
"JlazepHas TeXHUKA U I
Apakensaa .— Mockgg
ROM) (211 M6) —
[Ipoxomes, B. I'. Pay, A

2. MeramaTepuan
TEXHUKH M HaHO(DOTOH
TEKCTOBBIE JAHHBIE.— [
nocryna: http://www.ipr

3. Opmuxos JLE
[D7eKTpOHHEI pecype]
Tomcex: Tomcxmit rocy/
2012.— 87 c¢. — Pexa
ISSN 2227-8397.

0) MOMONHUTEIb H

1. Ou3uKO-TEXHHYECKUE OCHOBEI MHKPO- W HaHOYCTPOUCTB [DJIEKTPOHHEIN pecype]:

~

A

yuebnoe mocobue/ —

[FOYAIOTCA 0COOEHHOCTH B3AUMOICHCTBUS QJICKTPOMArHuUTHBLIX RBOJIH C

CJICHHSA OCHOBHBIX XapPaKTEPUCTHK HAHOYACTHI[BI, HAHOMATEPHUAIIA.
JIOIHW CHHTE3a HAHOMATEPHUAJIOB ABJISIOTCS MEPCHEKTHBHEIMU?
yiiTe moHsTHE AU pPaKIHOHHOTO Ipesena. Kak ero YMEHBIIUTE?
[BI IIO3BOJISIIOT TIMArHOCTUPOBATE/ H3YYaTh HAHOOOBEKTHI?

poOHCTBAX (9JIEMEHTAX) BO3MOYKHO IPUMEHEHNE HAHOCTYKTYPUPOBAHHEIX

/IPABJIATE LXPUHOK CIEKTpPa JIIOMUHECIIEHIMN HAHOYACTHIL?
VIA3ePHON KePAMUKH UCIIONB3YIOT B COBPEMEHHBIX CHCTEMAX?
HCHHU:A  MCHOJB3YIOTCA Juis  pacuéra (OTOHHBIX kpuctamios? Jlars

JIUT BHIOOP MATEPHATIOB ONTHYECKUX KOMIIOHEHTOB JIA3EPHBIX CHCTEM?
KHOJIOTMYECKHUH TIPOLECC U3TOTOBIICHHS JIa3¢PHON KEPaMUKH,

TOJBI OIICHKM TAPAMETPOB JIA3EPHBIX YCTPOHCTB.

M3M ()OPMUPOBAHUS HITUTAKCHATBHBIX TLIEHOK?

PXHOJIOTHIO - TIPOGONIOATOTOBKM  MATEPUANOB M HAHOMATEPHANOB JUTs

THOCTH FHIEPOOJIMUECKHX MATEPHAJIOR?

[ETOANMYECKOE U NTHOOPMAIIMOHHOF, OBECITEYENWE
ANCHUATIIAHBL (MOJTYJI15T)

eparypa:

M. ' Beenenne B GeMTOHAHODOTOHUKY: (hYHAAMEHTANLHEIE OCHOBL! I
[PABJISICMOTO  IIOJIy9EHUS M [IMArHOCTUKH HAHOCTPYKTYPHPOBAHHBIX
T0CO0ME 110 HAITPABJIEHHSIM IIOATOTOBKH Oaxamaspuara 200400 (200200)
0 "Jlazepnas TexHuKa u nasepurle Texronorun”, 200700 (200600)
popmarmka" u crmemuansmoctaM 200200 "Omrorexmnka u 200201
ascpuble Texronorun” / C. M. Apakensn [u ap.] ; mox o6, pexn. C. M.
: Jloroc, 2015 — 743 ¢. : w1, Tabn. + 1 AMEKTPOH. onT. auck (CD-
bubimorp. B xomne 4. — C. M. Apaxessm, A. O, Kyuepuk, B. T
. I'. Ceprees - mpenogasarenu Bal"Y .— ISBN 978-5-98704-812-2.

bl 1 CTPYKTYPHO OPraHHU30BAHHBIC CPEIBI JUIS ONTOINEKTPoHuKY, CBY-
VKK [DnekTpoHHBI pecype]/ AJO. Abneesa [1 ap.]— Dnexrpon,
dosocubupcx: Cubupckoe ornenenne PAH, 2013.— 368 ¢. — Pesxcm
bookshop.ru/32823. — DBC «IPRbooks». — ISBN 978-5-7692-1310-6.
[. Texnomormss 1puGopos onrtwyeckodt srekTponuKE 1 Goronuku
yuebnoe nocobue/ Opmuxos JI.H.— ONEKTPOH. TEKCTOBBIE JIAHHDIC, ——
apCTBEHHBIA YHHBEPCHTET CHCTEM YIIPABICHHS U PaIMO3IEKTPOHUKH,
i pocryna: hitp://www.iprbookshop.ru/13992. — DBC «IPRbooksy,

asy qareparypa:

JICKTPOH. TEKCTOBbIE JauHble.— Camapa: PEABU3, 2010.— 60 ¢. —

Pexxum nocryma: http:// WWW.iprbookshop.ru/ 10148. — OBC «IPRbooks». ISSN 2227-8397
2. Ilarmapos C.M. Bgenenue B KBAHTOBYIO ¥ OITHYECKYIO OJIEKTPOHHUKY [DIeKTPOHHBII

pecypel: yuebrnoe mocq
mapHele.— Tomckx: T
pagnosiekTporuku, 201
2BC «IPRbooksy. ISSN

6ue/ Mlanmapos C.M., Bamxuposa AW DNIEKTPOH, TEKCTOBERIC
OMCKME  TOCYTApCTBEHHBIH  YHHBEPCHTET —CHCTEM  YIPABJCIHS 1

2 98 ¢. — Pexum mocryma: http://www.iprbookshop.ru/13922,
2227-8397.




3. Opmuxos JLH. OcHOBEI TEXHONOTHH ONTHYECKHX MarepuaioB U usnenauit. Yactn |
[OnexTpoHHEI pecypd]: yuebHOe ocobue/ OpiukoB JL.H.— DnexTpoH. TeKCTORbIE Jambe,—
Tomek: Tomckuit TocynapcTBEHHBIN yHEBEPCHTET CHCTEM YIPABICHUS ¥ PALHOIICKTPOHKKH,
2012.— 88 c. — Pexxum nocryma: http://www.iprbookshop.ru/13959. — DBC «IPRbooksy.
ISSN 2227-8397.

4. Opmukos JLH. OcHOBEI TeXHONOIHM ONTHYECKHX MarepuanoB U m3nenwit. Yacrep 2
[OnexTponrnslit pecypd]: yuebHoe mocobue/ OpmukoB JI.H.— DyekTpon. TeKcToBble nanmble, —
Tomex: Tomckuit TOCYNAPCTBEHHBI YHEBEPCHTET CHCTEM YUPABJICHUS U PAIHOINEKTPOHUKH,
2012.— 99 ¢. — Pexwum pocryma: http://www.iprbookshop.ru/13960. — DBC «IPRbooksy.
ISSN 2227-8397.

B) IEPHOJAMYECKHE M3IAHNS:

1. XKypran «Kaurosas onextponnkay. [SSN:1063-7818. ADXHB HOMEpOB. Pexnm
Aoctyna: http://www.mathnet.ru/qe/archive.

2. Kypnan «Doronuka», ISSN: 1993-7296. ApxuB HOMepoB. Pexum jocryma:
http://www.photonics.sp.

3. Kypwan «Ilpuxnamnas  Qororukay, ISSN:2411-4375. ApPXHB HOMEpOB. Pexum
nocryma: http://applied photonics.pstu.ru/archives.

4. Kypnan «Hagocucremsr: (Gmsuka, xumus, mMaTeMarakay. [SSN: 2305-7971. Apxus
nomepos. Pexxum mocryma: http://nanojournal.ifmo.ru/articles.

8. MATEPHUAJIbHO-TEXHUYECKOE OBECITEYEHNE
AN CTHUTTIIIAHLI

JIeKIMOHHBIE ayAUTOPHE OCHAINCHBI JOCKOM (U1 Mena Wi Mapkepa), 3KpanoM Juls
IIPOCKIMOHHBIX CHCTEM), IPOEKTOPOM U HOYTOYKOM.

AyIuTopun IS TPOBENCHMS NPAKTHUCCKUX — 3aHSTHIL OCHALIEHBl  YCTPOUCTBAMH
JIHArHOCTHKN HAHOMATEPUAJIOB, MEXaHUKO-ONTHYCCKHMHI KOMITOHEHTAMI, NPUOPAMH M3MEPEHHS
NapaMCTpoB  JIasCpHBIY  UCTOYHHMKOB JUIA HPAKTHYECKOTO H3YUCHHUS HMPUHIATIOB  paboThl
ONTHYECKHX  YCTPOMCTB; OCHAIIEHEl COBPEMEHHBIMH  IIEPCOHABHBIME KOMITBIOTEPaMH,
00BEIMHEHHBIME B JIOKAILHYIO BEMUCTUTCIILHYIO CETh U YKOMILIEKTOBAHHLIMU HEOGXOIUMBIM
CHCTCMHBIM U IPUKIIAHBIM IIPOTPAMMHBIM 00ECIICYEHUEM.
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