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1. HEJIN OCBOEHUSI JUCITUILINHBI
Hensmu ocBoeHus mucuninael « Hano(poroHukay SBIsoTes: | |

® TIIONYyYCHHC 3HAHHM O [OCIEAHWX JOCTHIKEHHSX B 0OJIaCTH HaH()h)OTOHI/IKI/I‘ "
ONTOSJIEKTPOHNKE H (OPMUPOBAHUE Y CTYJCHTOB HAYYHOIO MBIIUIEHHS M COBPEMEHHOI]
€CTCCTBEHHOHAYYHOH KapTUHEI MUpA,

® M3YYCHHE MATCPHAIOB, MMCIOIIMX HAHOMETPOBBIC PA3MEPhl ¢ HOBEHITMMM ONTHUYECKHMH
CBOWCTBAMH ¥ CO3/IaHHE HA HX OCHOBE YIEMEHTOB JIa3ePHBIX CHCTEM;

* M3YYCHHC (QH3UYUCCKUX OCHOB 'EHEPAIMH U MOTIOLIEHHUS U3y UEHHs B ONTHICCKOM CIICKTpE
HaHOMATEePHAIIOB, MCIIOJIL3yEMBIX JUIS OIITHKH H JIA3EPHON TEXHUKH,

* m3ydeHHE HUBNYCCKUX SBJICHUH, ONPEHCISIOMUX (YHKIMOHHPOBAHNAC TA3EPHBIX CHCTEM Ha
OCHOBE HAHOCTPYKTYPHPOBAHHBIX MaTEPHATIOB,

2. MECTO JUCHHMIIJIMHBI B CTPYKTYPE OIIOII BO

HAncnmmmia «HaropoTonnka» OTHOCHTCS K JWCIMILIMHAM TIO BHIGOPY BapHATHBHO
yacTH Grnoka B.1 ocHoBHOM mpodeccuonansoli o6pasoBarensHOM nporpamMmpl. Mayuenie
AUCUMIUIMHBL IPOXOJUT B TPEThEM CEMECTPE, Tak Kak oHa TpeOyeT 6a3oBoil IFOHFOTOBI(F/I B
obmactit  MHGOPMAIMOHHEIX — TEXHONOTHH, MATEMATHYECKOIO — MOLC/IUPOBAHHSA, OCHOR
KOHCTPYHPOBAHMS, METO/I0B U CPEJICTE M3MEPEHNH [IapaMEeTPOB Ja3epHOT0 M3TYLeHNUS, 3HaHWH
COBPEMEHHBIX MATEPHAJIOB ¥ METOMOB MX U3TOTOBIICHHS TS ONITUKH U JTA3EPHON TCXHUKH,

JInst M3y4CHHMS NMCIMILTHHBI CTYAEHTHL JIOJDKHBL OONANaTh 3HAHUSME, YMEHHSMHU U
HABEIKAMH PabOThI C NA3ePHBIMU CHCTEMAMH, H3MEPEHHEM UX MapaMeTpOB, MATEMATHUCCKOrO
MOZCTIMPOBaHMSL X KOHCTPYHUPOBAHHUS 3JIEMEHTOR JIa3€PHEIX KOMILJIEKCOR.

OcBoeHue MCIHUILTIHET HEOOXOMUMO JUIS U3YUEHHS CICYIOLUX JUCIHIIIUHE U npalqrmc
yuebHOro miana: «OCHOBEI COBPEMEHHEIX TEXHOJOIMI IIPOM3BOACTBA Ta3epHON TEXHUKUY,
«lIpoexTupoBaHue CHCTEM TPAHCIOPTHPOBKY M HABEJICHHS JIA3CPHOI0 31Ty YEHHS)», «CucTempl
JIa3CPHOM  IOJIYNPOBOIAHMKOBOK —Hakauxm», «llpejiMIIoMEas  paKTHKAY, }BbmonueHHe
BBIIYCKHOW KBAJIM(QUKAITMOHHON pabOTEL.

3. KOMIIETEHIUH OBYYAIOIIETOCS, P°OPMUPYEMEIE B PE3Y.JII>TAT
OCBOEHMUSI TUCITUITJINHBI |

B pesyneTare H3yueHIs TUCIMIUIHHEL CTYAEHT JOJKECH OCBOUTE CIIelyIOlIHe KOMne feHHI/IM

AIK-5. I'oToBHOCT paspaGaTsIBaTh JMEMEHTHI (B TOM YHCIIE aKTHBHBIE) nasepme cUCTEM
Ha OCHOBE HAaHOCTPYKTYPUPOBAHHBIX MaTCPHATIOB. |

AIK-13. TOTOBHOCTE K OPraHU3alii U KOHTPOIIO IPOLECCOR HM3MEpEHUH HapaMeTpO\B n
MOAM(HUKAIMY CBOHCTE HAHOMATEPHAJIOB K HAHOCTPYKTYD. :

[IK-11. CnocobHOCTH pPYKOBOAUTE paGoTAMH IO JOBOAKE ¥ OCBOCHHIO Na3epHbIX
TEXHOJIOTHH 1 TEXITPOLECCOB [POU3BOJICTBA TA3ePHBIX IIPUGOPOB, CHCTEM M KOMILIEKCOB. |

1IK-14. CnocoGHocTh pa3pabarslBaTh W ONTHMH3MPOBATH IIPOrPaMMEI MO,Z[GJIBHBIX‘ u
HaTypHBIX O9KCHCPUMEHTAIIBHBIX HCCICAOBAHUM JIa3epHBIX NPUOOPOB, CHCTEM, KOMIUIEKCOR M
TEXHOJIOTHHA. i

B pesynbTare 0CBOSHIS IUCHHTUIMHBI 06y AIOINHICS JOIDKEH JIEMOHCTPHPOBATE cne);[ylomne
PE3YIIBTaThl 00PA30BAHMSL:

1) 3uars:

* (a3oBElC NPUHIUILI PaGOTH! JIA3EPHEIX CHCTEM HA OCHOBE HAHOCTPYKTYPUPOBAHHELX
marepuanos (I1K-5); \

® CBOMCTBA MaTEPHAJIOB, HMEIOMIMX HAHOMETPOBHIE PA3MEPEL, I/ICHOJ'II:SYCMBIX B o6nacTH
Hauo(oToHUKY 1 ontoanekrponuku (JITTK-5). ‘

2) YmeTs: |

® TPUMEHATH IOTYYCHHBIC SHAHUS NPH Pa3pabOTKe 3MEMEHTOR (B TOM YHCIE aKTHBHBIX)
JIa3CPHLIX CHCTCM HA OCHOBE HAHOCTPYKTYPUPOBAHHEIX MaTepranos (JI1IK-5). | ;

* TPOBOANUTL KOHTPOJL IMPOMECCOB M3MEPECHMH MApaMeTpoB W MOAH(HUKA[IHE CBOHCTR
HaHOMaTepraioB 1 HaHocTpyKTyp (JIITK-13).

3) Branets:



® HaBbIKAMH PYKOBOJICTBA pﬂﬁOT&MH 0 OCBOEHHWIO TEXHOJOTHH H Opra"u3armn

TEXTIPOLECCOB IIPOU3BOJCTBA JIa3ePHEIX IPUOOPOB, cucteM 1 Komruiekcon (ITK-11); ;

¢ HaBBIKaMHU IIPOBCACHUS MOACITBIHEBIX H HATYPHBIX SKCHCPHUMEHTAILHEIX [»lCCJIeI[OBaiHPII\/‘I

JIA3epHBIX cuCcTeM U d1eMeHToB ([1K-14).

4. CTPYKTYPA 1 COAEPKAHUE JUCIUATLIAHBI

O01ast TPy IOeMKOCTE JUCIUINIMHEEI COCTARISET 4 3a4eTHbIX envHull, 144 daca.

Buabt yueGHoIf paGoTsl, BKAOUAK 06 Dopmnl Tekywero
o CaMOCTOATENBHYIO PabOTy CTYIEHTOB beu) Kolrrpohs
401104
E H TPYAOEMKOCTE (B uacax) y ClIEBACMOCTH
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Ne Paznen (tema) 3 § . g © C NPUMEHEHHEM AT p{la)
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= = v (no cemecmpan)
DUINKO-XUMUUIECKHE
CBOWCTBAa HAHOYACTHI
1 ata I I P 8 -l - | 6/50%
U HAHOKOMITO3UTHBIX
MaTepUaIOB PedTunr-
Texnosnoruu KOHTpoJiL Nol
TIPOM3BOJCTRA
2 f| RoERon 3 (56| 2 6 -l -6 | - | 4750%
HAHOCTPYKTYPHPOBaH
HBIX YCTpOUcTB —
Qusuxa nprbopos Ha 7
3 | ocHose 30 10 4 8 - - 12 | - 6/50%
HaHOMaTepHaoB Pelfrutr-
ONEMCHTEI Jla3epHBIX KOHTPOMK No2
CHCTEM Ha OCHOBE 11-
4 13 4 6 - 12 | - 5/50%
HaHOCTPYKTYPHPOBaK 14
HEIX MaTEpHaJIOB
MognenoHsle 1
HaTypHbIE 15
5 | skcnepumenTaNbHBIE | 3 16 2 4 - 6 | - 3/50%
NCCNeIOBaAHML |
JIa3ePHBIX NPHOOPOB, Peﬁmrﬁ‘r-
ITpumenenne KOHTPOIb, Ne3
JIQ3ePHBIX YCTPOICTB 17 1
6 | na ocHose 3 s 2 4 - - 8 | - 3/50% }
HAHOCTPYKTYPHPOBAH |
HBIX MaTepHaos, I
Bceero 3|18 18 36 - - |54 ] - | 27/50% |ax3amen (B6 u.)
Cojiepikanne pa3aesioB QHCIHIUIHHBI L
Kon-zo npaktu- | nabopa-
Tembl, paznensl TUCHUIIIIHBL JIEKLUN ‘ cpe
4acoB 4eCKWe | TOpHEIE
Pasnen 1. ®U3NKO-XUMHUYECKHE CBOIICTBA HAHOYACTHIL H 2 4 8 10
HAHOKOMITO3HTHBIX MATEPHAJIOB M
Jlexumsa 1. Hanomarepransl 1 pasmepHsie 3¢ QeKTh
11 2 4 - 5
Jlexuus 2, PazHoo6pasne THIIOB HAHOMATEPHATIOB, -
CrpykTypHBIE, MOPDOIOTHIECKUE M MEXAHWYECKHE CBOMCTRA 11 2 4 - S
HAHOMATCPHAJIOB ¥ KOMITO3UTHEIX CTPYKTYP Ha MX OCHOBE
Pazaen 2. TexHoJ0rnn npousBoacTea 14 2 6 6
HAHOCTPYKTYPHPOBAHHBIX YCTPOIHCTE -
Jlexums 3. TexHONOrHYECKHE METOBI OMYYEHHS
HAHOMATCPHAJIOB, KOMITO3UTHEIX CTPYKTYP, F€TEPOCTPYKTY), 14 2 6 - 6
(DOTOHHEIX KPHCTAIJIOB M YCTPOMCTB Ha MX OCHOBE
Pasnen 3. ®u3nka npuGopos Ha 0CHOBE HAHOMATEPHAIOB 24 4 8 - 12
Jexuna 4, Ou3nveckie NPUHNMILI PAaGOTH! M CO3TAHNE 12 2 4 - 6




Kon-Bo npaktu- | nabopa- !

& JIEKLUH cpe
TCMI)I, PasaCIbl JUCITUTLINHEL YACOB )i geckne TOpHbIE P
pu6opoB Ha 6ase HAHOMATEPHANIOB 1 KOMIIO3UTHBIX ‘
CTPYKTYD N
Jlexkoms 5. OnrHaeckue H GOTOIEKTPHIECKUE SBICHHS B 12 5 4 i 6
HaHOMaTepuanax ¥ KOMIO3UTHBIX CTPYKTYpax |
Pasnen 4. IieMeHTLI JIA3€PHBIX CHCTEM HA OCHOBE
Asi P 22 4 6 : 12

HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

Jlexupst 6. PazpaGoTka i IPOEKTUPOBAHKE JJIEMEHTOB
JTA3¢PHBIX CHCTEM (aKTHBHbBIE 3JIEMEHTHI, ONTHIECKHE 11 2 3 . 6
KOMITOHEHTEI)

Jlexuma 7. CxeMBl H3MepeHHit NapamMeTpos JIa3epHOTo

11 2 3 - 6
M3y4eHHs. [[HarHoCTUKa HAHOMATEPHAIOB U HAHOCTPYKTYP

Pazaen 5. MojgenabHbIe H HaTYypPHBIC IKCIICPUMEHTAJ/IbLHLIE
HCCIE0BAHNSA JIa3ePHBIX ﬂpHGOpOB

12 2 4 - 6

Jleknusa 8. MonenupoBaHue CBOMCTB, (PM3MUECKUX SIBISHUN U
TEXHOJIOTHYECKUX IPOLECCOB B HAHOMATEPHANAX H 12 2 4 - 6
KOMITO3UTHBIX CTPYKTYpax

Pasgen 6. Ilpnmenenue J1asepHbIX YCTPOHETB Ha 0CHOBE

Ha npakruyeckux 3aHATHSAX, OPHEHTHPOBAHHBIX HA NPeIMETHYIO 0011a¢Th 6y)1yu161/1
MPO(hECCHOHANBHON JESITENBHOCTH CTYACHTOB, KOHTPOIHPYETCS CTEIEHD YCBOEHHS CTy}IGHTaMI/I
OCHOBHBIX TCOPETHUIECKHX MOJIOMKEHHUIT 10 OCHOBHBEIM pasjenaM JUCIUILIHHEL, !

5. OBPA3OBATEJBHBIE TEXHOJIOI'U

¢ ICKIIMOHHO-CEMHHAPCKast CUCTeMa 00YIEHHS (TPAIUIIMOHHBIE JICKITHOHHEIE 38.H$ITI/L<I)

* TeXHONorus  npofiemuoro obyuenus (case study). Ilpm paccMoTpeHHE Bonpocma
H[PAaKTHYCCKOTO  NPUMCHCHHS PACCMOTPEHHOTO TEOPETHYECKOro MATepHANA, HCIIONb3yeTcs
AHAJIOT CO CTyACHTAMY Ha IIPEAMET BO3MOKHBIX CIIOCOGOB PELICHHS [IOCTABICHHOI 3a1adH; |

® MaCTEP-K/Iacchl (IEMOHCTPAIHS HA TIPAKTHYECKHUX 3AHSTHAX IPUHIAIOB paceTa 3anav
I10 Pa3IMYHEIM TeMaM); |

® IPMMCHCHIE MYNbTUMEINA TEXHONOIUH (IPOBEICHHE IEKUHOHHBIX M CEMHHAPCKUX
S2HATHH ¢ TPUMEHCHMEM KOMIBIOTEPHBIX HPE3CHTALMN M JCMOHCTPAIHOHHBIX DONMKOB ¢
IIOMOIIBIO [IPOEKTOPA UK KOMITBIOTEpPA); |

* MH()OPMALMOHHO-KOMMYHHIKAIMOHHDBIE TEXHOIOTHH (IPUMCHEHHE HH(bopMauHom{‘mx
TEXHOJIOTHH [/ MOHHTOPUHTA TEKyIeH yCreBaeMOCTH CTYASHTOB 1 KOHTPOIs SHAHUH). \

6. OHEHOYHBIE CPEACTBA JJ15I TEKYIIETO KOHTPO.JISI
YCHEBAEMOCTH, TIPOMEKYTOYHOM ATTECTAIIAN 10 UTOT'AM
OCBOEHUS JUCIHUIIINHBI U YYEGHO-METOJIUYECKOFE,

OBECHIEYEHUE CAMOCTOSITEJILHOM PABOTEI CTYJIEHTOR

Texywmil KOHTPOJIL YCIIEBACMOCTH SIBIAETCH PACIPEACTEHHBIM U OCHOBAH HA OLICHKE

HECKOJIBKUX COCTABIISIONINX.

1. PesyapTaTbl peHTUHT-KOHTpOIIL.

2. BrlloNHEHNE MPAKTHYECKHX 3aIaHM.

Bomnpocer pefitrar-korTpost Nel

1. Ksantossle orparudenus. Pasmeprie 5 hexTsL.

2. Merospl MONTyYeHNs HAHOYACTHUI] M HAHOMATEPHAIOB.

3. KBaHTOBEIE TOUKH, KBAHTOBAs IPOBONOKA, HAHOCIIOH.

HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB 14 2 4 i 8 -
Jlexuus 9. OGnacTy NPUMEHSHNs HAHO~ ¥ MUKPOJIA3EPHBIX 14 2 4 ) 8
| YCTPOHCTB M CHCTEM
JK3aMeH 36
Hroro 144 18 36 - 54




4. JlloMuHECHEnIMA KBAaHTOBBIX TOYEK/KBAHTOBEIX HPOBOIOKAX HonynpOBOJIHH*whamx
MATEPHATIOB. |, | |

5. 3aBHCHMOCTb SHEPTHH JIIOMHUHECLICHTHEIX KBAHTOB OT PasMepd HAHOYACTHILbL.

6. QOTOHHBIE KPUCTANIEI M MeTamMarepuaibl.  [IOHATHE 3ampemeHHoil 301l
Pacripoctpanenne cBeTa B GOTOHHBIX MaTepuanax ¢ 3alpereHHON 30HOM.

7. OtpuuarensHble NOKa3aTelnb IpeloMicHus. Meramartepuansl u runepGoinyeckne
MaTepHaIbL.

8. MeranopepxHOCTH. AHOMAIBHOE IPEIOMIICHHE H OTPAXKEHHUE.

9. Komnouusie pacTBOpEI.

10. Crnmarponyka, MarHUTHBIE HAHOCTPYKTYPEL

11. Hanopa3mepHas onTrueckas MAKPOCKOTIHS.

12. OnTrueckue cBoNcTBa ChHepUUECKIX YACTHIL

13. TToBepXHOCTHEIC IUIA3MOHEI ¥ HAHOILTA3MOHHKA. ‘

14. OcHOBEI TOKAJILHO yCHIEHHON ONITHYECKOH MUKPOCKOIIHH H CIIEKTPOCKOIIHH.

15. Tononorus HAHOCTPYKTYD.

16. JlazepHas aGusiust U JTa3epHOE OCAXKACHUE.

17. Crmoco6bl  hopMHUpPOBAHMS HAHOYACTHI[ 3aNAHHOTO pasMepa H  YHOPSIOUEHNBIX
M4CCHUBOB 3THX YACTHIL,

18. OnTuyeckue muTOrpadUUIecKue METONEL

19. Hamecenne TOHKHX IUICHOK B BaKyyMe Ha IIOJUIOKKH.

20. 3anuch BOMHOBOMHBIX CTPYKTYP HEMTOCEKYH/IHEIM JTa3PEHEIM U3JTyUYeHUM,

Bonpocs! peitruHr-korTpoIs No2
OcHOBHBIE CTIOCOOEI Oy IEHHS JIA3EPHOM HAHOKEPAMUKHL.

Brnsiaue pexuma CrieKaHUs Ha Ka9eCTBO JIa3epHOM KEPaMUKH.
CaeropaccestHue B KepaMHUKe.

CaeTonpornyckanne KepaMUKH B 3a8BUCUMOCTH OT HOPUCTOCTH.

Kepamuka ¢ rpa/IueHTHRIM H3MEHCHHEM KOHIEHTPAIUH IETAPYIOLIeH J06aBKH.
Vismepenne CIeKTPOB MOTIOIIEHHUS ¥ TIOMUHECIICHI[IH.

WMsmepenne nopora ONTHYECKOH IPOYHOCTH aKTHBHBIX DJIEMEHTOB,
Ontuyeckas OKCHHAS HAHOKEPAMHKA.,

Ornriyeckas GropuaHas HAHOKEPAMUKA.

10. Manere ameprypel. Onrtndecknii mpegen A6Ge. Cy6BONHOBOE TPOCTPAHCTBEHHOE
pa3pelieHe. 1

11. OcHoBHbIE NOHATHS TEOPHUH BONHOBOMOB. [ToIHOE BHYTpEHHEE OTpayKeHuUeE, Horep%n 1
YCHIIEHUE ONTHYECKUX CHTHAJIOB.

12. Henunetino-onruueckue s hexTsl B GP3ITOBCKHX BOTHOBOIAX.

13. DyIeMEHTHI TeOpUH ONTUYECKUX HAHOAHTEHH.

14. Mopenmupoganue onTnueckux 3 dekToB B HOTOHHEIX KpUCTAIUIAX.

15. CuocoGwI nomyyenns peabHBIX (OTOHHBIX KPHCTAILIOB

Bompocs! pefituar-xouTpons Ne3 |

1. Tenepamust, peoMGHHAIIS K IEPEHOC 3aPSTIOB B IMOMYIIPOBOAHIKAX B pamMKax 30HHOM
TEOPHUHU IIPOBOJIAMOCTH.

2. Kpucrammmdeckee —CTPYKTYpsI — CHUIMIMIOB, OKCHJIOB, HHTPHIOE, KapOHIOB:
TPAH3UCTOPBI ¢ Me-6a30if, 3aXOpOHEHHBIE KOJUIEKTOPHBIE  KOHTAKTBI B  CKOPOCTHBIX
OMIIONAPHEIX TPAH3UCTOPAX, CHCTEMBI MEKCOEMHEN I B CKOPOCTHEIX MHTErpabHBIX CXCMaX.

3. I'eTepoCTpYKTYpEI: JHEPrOHE3aBMCHMAS MAMATH, (OTOIMHTTEpLL, (bOToaneMHHiKH,
TYHHEJIBHO-PE30HAHCHBIE IUO/IbI, ONITOBOJIOKOHHEIE CUCTEMEL. !

4. HaHOKOMIOSHTEL: SHEProHe3aBHCHMAs K JIHHAMHYCCKAs IaMsATh, KOHHeHcaTogm,

DX W=

ycrpoiictBa na IIAB, MuKpoaTTeHIOATOPLI, NATUHKH, ONTHUYCCKHE IIPOIECCOPR!, CBETOBO/ILI,
JIMHAY 38JIEPIKKU, YMHOKHATENH YACTOT. 1

5. HaHokepammKa: IBbE309JIEMEHTE], IIHE30NATUHKHL, JVDJIEKTPHKH, TOTYIIPOBOIHUKH,
[[POBOZHHUKH, MATHUTHBIE, ONITHYCCKUE IIEMEHTE], KOHCTPYKIIMOHHBIE KOPIYCHEIE 3IEMEHTh! |



0. HamomopucThle MaTephaibl: IPOMEKYTOUHBIE CTPYKTYPHI B  TEXHOJOMHUECKOM
IpONCCCe U3rOTOBNCHUS HAHOICKTPOHHBIX H3ICNUH, MYJIbTHKATAIM3ATOPEL, HCTOUHAKH
9HEPruH, CEHCOPEL.

7. CBepXNpOBOAHMKH: JATUHKH MarutHoro u MK m3myuenmii, GricTpojieiicTRyOMIME
IM(QPOBBIE M aHAIOTOBBIE 3JIEMEHTEL

8. HOMC: nmiianTanus 1 KOMOHHHPOBAHIE ¢ APYTHMH CTPYKTYPaMH,

9. HauompoBONHMKE M  HAHOTPYOKH:  CEHCOpBI, SMUTTEPBI,  TPAN3UCTOPEL
NEPEKITIOYATEIH, 3JIEMEHTHI ITaMSTH.

10. CriocoGBI IMarHOCTHKH HAHO- M MHKPOYCTPOMCTR.
IIpomeskyTouHASI ATTECTALMS IPOXOMUT B GOpMe IK3aMeHa.
Bomnpocsr x s3x3ameny
buaer 1.
. KBanToBo-pa3meprbie 3 hexThL.
2. MeTopEl 1a3epHOTO CHHTE3a HAHOCTPYKTYD.
buner 2.
. 3oHa BpmimosHa i 30xHHAS CTPYKTYpa QOTOHHBIX KPHCTAIIIOB.
. MeToter moirydeHus HAHOYaCTHIl 1 HAHOMATEPHAIIOB
buaner 3.
. [ToBepXHOCTHBIH ITa3MOHIEBIN pe3oHaHC.
. Cr10co068I 10Ty 9eHus J1a3epHON HAHOKEPAMUKH
buuer 4.
1. JIroMAHeCIIeHINS Ha yPOBHE HAHOCTPYKTYP.
2. Croco6BI HAHECEHHST TOHKKX IIEHOK HA IIOTOKKH,
buner 5.
. Mexarusm GopMHPOBAHNS BONMHOBOAHEIX CTPYKTYP B PO3PAUHEIX CPELIax.
. OnTrueckas okcuaHAS HAHOKEPAMUKA.
buier 6.
. Henmuuettno-onraaeckue s dhekTsl B GPIrroBekuxX BOIHOBOAX
. OnrTryeckast YTopuHasS HAHOKEPaMHIKA
buner 7.
. DJIEMEHTBI TEOPHH OITHYCCKUX HAHOAHTEHH.
. KBanTOBEIE TOUKH, KBaHTOBAS IPOBOJIOKA, HAHOCIIOH,
buner 8.
. Gusmueckne 0coOEHHOCTH PabOThI FETEPOCTPYKTYD.
2. OnTryeckue TUTOrpadHIecKue METOIbL.
buaer 9.
. Cr10co05l IHaTHOCTHKY HAHOMATEPUATIOB.
. C1oco0sI 11071y "eHuS JTa3epHOM HAHOKEPAMHUKH.
buner 10.
. Konmounneie pacTBoper. Onrudeckue cBoiCTBA cHEpPHISCKIX YACTHII,
. Metamarepuans: n runepGoMyecKie MaTepHAEL
CamocrosTebHas padoTa CTYLEHTOB BKIIOYAET B cebst: |

1. AynuropHas camocrosTensHas paboTa CTyfeHTa 10 JUCIWAIUIMHE BEITONHACTCS | Ha
NPaKTHYECKUX 3aHATUAX [IPU PEIIEHUN 3aa4.

2. Breaymuropmnad —caMOCTOSTCNBHAsS paGoTa  BEIIONHAETCS CTYNEHTOM  IpH
YrIyONeHHOM HM3YYeHMH MHCLHIUIAHBI [0 TEME IPOMACHHOH JEKIHH, IpM TOATOTOBKE K
naboparopabiM paGoram. OCHOBHOH (OpMON caMOCTOATENBHOM paboThl CTYHEHTa ABIICTCS
U3YYCHUE KOHCIEKTa JICKIMHI, PEKOMEHI0BAHHOM JINTEPATYPEL ‘ |

CamocrosTensnas paboTa 3aBepIIacT 3a1auu BeeX JAPYLHX BHIOB Y4eGHOTO nporecca u
MOKCT OCYIIECTBIATECS HA JICKIHAX, MPAKTHUCCKUX 3aHATHSX, KOHCYIbTanmsx. Kax qopma
OpraHu3anyy y4eGHOro mpomecca CaMoCTOATEbHAS paGoTa CTYNEHTOB MPEeCTABISIET coboi
HC/ICHALIPABICHHYIO ~ CHCTEMATHYCCKYIO  JEATENLHOCTE [0 NPHOOPETEeHHIO  3HAHMII.
OCYIICCTBIISIEMYIO BHE Ay IUTOPHH. |

N — —

DN —

N — —_ N — N — N —

N —



KOHTpOJIE BBIIOJNHEHMS CAMOCTOATENEHON PabOThl OCYIIECTBIACTCS TIPH BbITIOJTHEHH N
MPaKTAIECKUX 3alaHNH, Ha DK3aMeHe.
I

|

Bonpocs! st KOHTPOIIS caMOCTOATENBHOM PabOThI ; | B

1. B ulMm 3axmoudaiorcs 0COGEHHOCTH B3aMMOJEHCTBUS SIEKTPOMATHHTHEIX BiOJI:H ¢
HAHOOOBEKTAMH? o

2. JaifTe onpenencHus OCHOBHEIX XapaKTePUCTUK HAHOYACTHIILI, HaHOMAaTEepUana.

3. Kakue TexHOIOrUM CHHTE3a HAHOMATEPHAJIOB ABJIAIOTCS EPCIEKTHBHBIMKY

4. Coopmynmpytite nonsTre qudpaxiuonnoro npenena. Kak ero ymensumts?

5. Kakue METOIBI IO3BOJISIOT JUArHOCTHPOBATH/U3Y4aTh HAHOOOBLEKTEI? | |

6. B xaxmx ycTpoHCcTBax (JIEMEHTAX) BO3MOXKHO IIPHMEHEHHUE HaHOCTyKTypi‘/IpOBaH%ILJX
MaTepuaaos? ] |

7. Kak MOXHO ynmpaBIATh MIUPUHON CIIEKTPa TIOMUHECIICHITUH HAHOYACTHI? |

8. Kakwe Tumel j1a3epHO KepaMUKH HCIIONE3YIOT B COBPEMEHHEIX CHCTEMAx? | ]

9. Kakwe ypapHeHHS HCIONB3YIOTCA A pPacuéTa (DOTOHHBIX KPHCTAIOB? | anB
OIICaHue, b o

10. Kax nponcxomut BeIGOp MAaTEPHATIOR ONITHYECKUX KOMIIOHEHTOB JIa3EPHBIX }CI/ICTEM%?

11, OnumuTe TeXHONOTHYECKHIT IPOIECC H3TOTORJIEHUS NA3ePHOM KEPAMHUKH. } Ll

12. Onuiudre METOMBI OLIEHKH NIapaMETPOB JIA3€PHBIX YCTPOICTR.

13. Kakos MexaHH3M HOPMHPOBAHUS SMUTAKCHATLHBIX TCHOK? | B

14. Onummre TEXHONOTHIO MIPOGONOATOTOBKH MATEPHATOB W HaHOMAaTepHaoB \r:um
HOJTYYeHUS/ U3y IS HHUSI. i o

15. B uém 0cOGEHHOCTH THIEPGOIHMIECKUX MATEPHATOB?

7. YYEBHO-METOAUYECKOE 1 HHOOPMAIIMOHHOF, OEECIIE‘PEI*IHE
JUCHUITIJIMHBI (MOJYJIS) | .

4) OCHOBHASI JTHTePaTypa:

1. Apakensa C.M. Bpenenne B heMTOHAHO(OTOHHKY: (yHIaMeHTaILHEIE OCHOBLI M
JIA3CPHBIC MCTONBI  YNPABIAEMOTO IMONYYeHHA M JIMATHOCTHKU HAHOCTPYKTYPHPOBAHHBLIX
MaTepuajIoB : y4eOHoe rocobue Mo HampaBlIeHUsM MoAroToRKH Gakamaspuara 200400 (200200)
"Omrorexumka”, 200500 "JlasepHas TexHumka W jasepueie Texzosnormu”, 200700 (200600)
"@ororuka u onTomHMopMarHKa" W crenmmansHocTsM 200200 "OnToTexmmka' lm 200201
"JlasepHas Texnuxa u masepusie Texunomoruu" / C. M. Apakensu [m np.] ; mox obm. ipez[. C..M.
Apakenana .— Mocksa : Jloroc, 2015 .— 743 ¢. ; wn., Tabm. + 1 JNEKTPOH. OIIT, iguzlcxi (CD-
ROM) (211 M6) .— BuGmuorp. B konne u. — C. M. Apaxensm, A. O. Kyuepux, B} I,
poxormes, B. I'. Pay, A. T'. Ceprees - nipenopasarenu Bil'Y .— ISBN 978-5-98704-812-2, |

2. MeTamaTepuans! ¥ CTPYKTYPHO OpPraHM30BAHHBIE CPEBI JUIs onToaekTpondk, CRY-
TEXHUKM M HaHOQOTOHMKH [DyeKTpoHHEIH pecype]/ AIO. Asmeema [m mp.]— DICKTPOH.
TeKCTOBBIE NaHHbIe.— HoBocuGupck: Cubupckoe otnenenune PAH, 2013.— 368 ¢. — Pewim
mocryna: http://www.iprbookshop.ru/32823. — DBC «IPRbooksy. — ISBN 978-5-7692-1 310-6.

3. Opmukos JLH. Texwomorums mpuGOpoB ONTHYECKON SICKTPOHUKA W ‘(oronuxu
[Onextponnsiit pecype]: yue6roe mocobue/ Opiukos JI.H,— DIEKTPOH, TEKCTOBBIE JAAHHBIC,~—
Tomck: Tomckuii rocy/lapCTBEHHBI YHHBEPCUTET CHCTEM YIPaBICHUs ¥ PaTHOIEKTPOHUKY,
2012.— 87 ¢. — Pexum pocryma: hitp://www.iprbookshop.ru/13992. — DBC <<IjPRbdol‘s>>.
ISSN 2227-8397.

0) nonoJIHUTEBHAS JIUTEPATYPA: 1 o

l. ®usnko-TeXHUYCCKHE OCHOBBI MHKPO- M HAHOYCTPONCTB [SnexTponrueii pecype]:
y4eOuoe nocobue/ — DJIEKTPOH. TeKCTOBbIE JaHnble.— Camapa: PEABU3, 2010 60 ¢, —
Pexum pocryma: http://www.iprbookshop.ru/10148. — BBC «IPRbooksy. ISSN 222748397

2. Maspnapos C.M. Beenenne B KBaHTOBYIO H ONTHYECKYIO OJEKTPOHUKY [BnelKTpOHHibIﬁ
pecype]: yuebnoe mocobme/ Hlammapos C.M., Bamxuposa A..— ONeKTpoH. {reKCToame
mannpie.— Tomck: ToMCKHE TIOCYNapCTBCHHBIM YHHBEPCHTET —CHCTEM yLpasicHus | u
papurosnexTponnky, 2012.— 98 ¢. — Pexnm poctyna: hitp://www.iprbookshop.ru/13922. 1—
9BC «IPRbooksy». ISSN 2227-8397. | !




3. Opmuxos JLH. OCHOBEI TeXHONOUM ONTHYECCKMX MATEPHANIOB ¥ wizeruil, UacT, |
[OnexTporHEIH pecype]: yueGHoe mocodue/ Opmakos JI.H.— DJIEKTPOH. TEKCTORBIE JAHHBIEC,—
Tomex: Tomckuit rocynapcTBEHHBI! YHUBEPCHTET CHCTEM YIPABICHUA U PATHOICKTPOHITKH,
2012.— 88 ¢. — Pexxum poctyma: http://www.iprbookshop.ru/13959. — 9BC «IPRbooksy.
ISSN 2227-8397.

4. Opmuxos JLH. OcHOBBI TEXHOJIOTAM ONTHYECKWX MATEPHANOB U u3je/iuii, Yactn 2
[OnexTponnsIi pecypce]: yuebHoe nocobue/ Opmukos JI.H.— ONEeKTPOH. TEKCTORLIE JAHHBIC. -
Tomex: Tomckult rocyAapcTBeHHBI YHUBEPCHTET CHCTEM YIPABIGHHS W PAAHOMIEKTPOHHKH,
2012.— 99 ¢. — Pexwmm mocryma: hitp://www.iprbookshop.ru/13960. — DBC «IPRbooksy.
ISSN 2227-8397. ' !

B) IEPHOANYECCKUE H3AHUA:

1. Kypuan «KsanroBas smexrponmka». ISSN:1063-7818, Apxus HOMEPOB. Pexmm
nocryma: http://www.mathnet.ru/qe/archive.

2. Xypuan «®@oronmka», ISSN: 1993-7296. Apxus HOMEpOB. Pexum  jpocryna:
http://www.photonics.su.

3. Kypnan «IIpuknamgnas ¢Qoroumkay, ISSN:2411-4375. ApxuB HOMEpOB. Peimkum
nocryna: http://applied.photonics.pstu.ru/archives.

4. Kypnan «Hanocucremsr: ¢usmka, Xumus, Maremartuka». ISSN: 2305-7971. Apxus
HOMepoB. Pexxum nocryma: http://nanojournal.ifmo.ru/articles.

8. MATEPHAJ/IbBHO-TEXHUYECKOE OBECIEYEHUE
JUCIHUTIIINHBI

JlextmonnbIe ayMTOpUM OCHAIEHBI JOCKOM (st Meja i Mapkepa), IKpanoM sl
IPOEKIIMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AYZUTOpHM JJI1 TPOBEACHMS HPAKTHUYCCKUX 3aHSTHH  OCHALIEHDI yCTpOUCTRAMM
AUATHOCTHKH HAHOMATEPHUATIOB, MEXAHHKO-ONTHYECKHMH KOMITOHEHTAMH, IPHOPAMH H3MEPEH S
[1apaMeTpoB  Ja3ePHBIX HCTOYHMKOB [IMISl MPAKTHUECKOr0 W3YYEHHS [PHHIMNOB paBoThi
ONTHYECKMX  yCTPOHCTB; OCHAINCHBI COBPEMEHHLIMH IEPCOHATBHBIMH  KOMITBIOTCPAMI,
OOBEAUHEHHBIMA B JIOKATBHYIO BEIMUCIUTENBHYIO CETh H YKOMILTEKTOBAHHBIMH HEOGXOMHMbLIM
CHCTEMHBIM M IIPUKIIATHBIM IIPOTPAMMHEIM 00ECIIeUeHneM,
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