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1. ITEJI OCBOEHMST JAUCIHAILINHBI
Lenvto ocBoenns mucmummmm: «MukpoonTaka H hoTOHMKAY SBISETCH dopmuposanue
3HaHUK B o0nmacTu 6az0BBIX IPUHIUIIOB (yHKIHOHUPOBAHUSI 1 KORCTPYHPOBAHUS OIITUYECKMX
SJICMEHTOB H YCTPOKCTB, peanu3yeMsIx Ha MHKPOYPORHE.,
3aJa4u THCIUIITHHET:
® TOJNYYCHHE 3HAHMH O HOCHENHMX NOCTHKCHHSX B O0JIACTH MHKPOOLTHKH M doronukmn,
bopmupoBanue y crygenTon HayqHOTO MBIIIICHHS M COBPEMEHHOM CCTECTBEHHOHAYYHO
KapTHHBI MHpa;
® H3YYCHHE  OCHOBHBIX  3((eKTOB, [IPOIECCOB M sBNEHMH,  OmpeeNsIomux
)YHKLHOHHPOBAHHE HTEMEHTOR 1 YCTPOHCTB Ha MHKDPOYPOBHE B ONTHIECKOM JMaras’oune;
® HU3YHYCHHE METOJOB aHANHN3A U PACUETA DICMEHTOR 1 CHCTEM MEKDPOOITHKY U (hOTOHHUKH;
® O3HAKOMIJICHHE CTY/IEHTOB C COBPEMEHHOI HayqHOH armapatypodf u BEIpaGoTKa y HHX
HA4alIbHBIX ~ HABBIKOB  IIPOBEHEHHS OKCIICPUMEHTANIBHBIX  HAYYHBIX — HMCCIEHOBAHUI
PasIMIHBIX QU3HYCCKUX ABTEHHUIE U ONCHKH HOTPEemHOCTeH M3MepeHNit.

2. MECTO JUCIIMILINHELI B CTPYKTYPE OIIOII BO

Aucnunniaa «Mukpoontuka u doTonuKay oTHOCHTCH K AUCIHIINIEHAM IO BHIGODY
BAapMATHBHON YaCTH OCHOBHOH MpodeccHoHaIBHOM 00pa3soBaTeNbHON TMPOTpamMMbL. Hzyyenne
AMCUUIIIVHEI IIPOXOAUT B BOCBMOM CCMECTpe, Tak Kak OHa TpeGyeT 6a30BON MONrOTORKE B
00acTH hU3HKH, KBAHTOBOH H CTATHCTHYCCKOH QH3NKY, 3HAHMI METO/I0B aHANM3A 1 KOHTPOJISI
HaHOCTPYKTYPUPOBAHHBIX MATEPHATIOB U CHCTEM, IIPOIECCOB MHUKPO- u HAHOTEXHOJIOTHHY,
MCXAHUKH HAHOCHCTEM H TPUOOIOIHH, OCHOB YUIPABICHUS TEXHHYECKHUMH CHCTEMaMH,
MAaTepHaNOBEICHNS. HAHOCTPYKTYPHPOBAHHBIX MaTepHaos.

A m3ydenus nucrmmmiae: CTYIACHTEI NOJUKHBL 00MafaTh 3HAHHSMH, YMEHUAMH H
HABBIKAMU  pabOTBHI € ONTHKO-MeXAHHUECKHMI YCTPOHCTBAMHM, Na3epHbIMU cucTeMamuy,
HU3MEPUTENBHBIM W aHATHTHYCCKHM obopyznoBanuem, MHKPOIIEKTPOMEXaHHUECKAMHU
CHCTEMAaMH, 3JIEKTPOHHUKOM U MHKPOIIPOLIECCOPHOM TEXHUKOIA.

Oceoenne aucnumIMEET HEOOXOMMO ISl IIPOXOXKIeH s HPENTMILIIOMHOE NIpakTHKy 1
BBIOJIHCHUS BBIIYCKHOH KBaIH(bHKAIHOHHO paboTkL.

3. KOMIIETEHIINH OBYYAIOIUET OCH, POPMUPYEMBIE B PE3YJILTATE
OCBOEHISI TUCIUTLINHLI

B pesynwrare usyuerus muenmrimmss CTYACHT NOIDKEH OCBOMTH CIEAYIOMIME KOMIIETCHIHH:

OIIK-2.  CnocoGHOCT  BEISBISTE CCTCCTBEHHOHAYYHYIO  CYIIHOCTD npo0bJiem,
BOSHHKAIONMX B XoAe NpodeccHOoHaNbHOIM ACATCILHOCTH, NPHUBIEKATh UL WX pelueuus
COOTBETCTBYIOIIMH (PU3MKO-MATEMATHYCCKH anmapar.

B pesynwrare ocBoenus mucnmrmmss obyyarommiics nomken ACMOHCTPHPOBATE CIIEYIOLIHE
pe3ynbTare! 06pazoBaHus:

1) 3uars:

* ¢usuyeckne  mpHEIHMEY, spdexter  u OPONECChl,  jIeKallle B OCHOBE
DYHKIHOHMPOBAHKS  BTeMeHTHOMN Gasel u  ycrpoiicts MHUKPOONTHKH, OCOOEHHOCTH WX
IIPOSIBJICHUS TIPH IIEPEXOJIE K DIIEMEHTAM MHUKPOHHBIX pasmepos (OITK-2);

2) YMers:

® INpPaBUIBHO HCHONB30BATH SAKOHOMEPHOCTH  [UI  PealM3alMM  MOTeHIHATLHEX
BO3MOXHOCTEH MaTepuanos mpu TIPOCKTUPOBAHMHM W CO3JAHHH CHCTEM MHKpPOOIITHKA U
dboTonnkY; ucHoNB30BATEH MaTeMaTHYCCKUN aluapaT mpu paspaGoTke QJIEMEHTHOM Ga3el u
YCTPOHCTB MAKPOOIITHKY ¥ (hOTOHHKH (OIIK-2);

3) Bnaners:

¢ OCHOBHBIMH METOJAMHM H alrOpPHTMaMH bacdera onementHOM 6asel u ycrpoiicrs
MUKPOONITHKHM C y9ETOM yCITIOBUH UX PEalIH3AIMHE 1 rpanun mpumenenns (OI1K-2);



4. CTPYKTYPA U COJIEPXAHUE JUCHHATIIINHBI
O6mas TpymoeMkocTs AVCUHMILIMHBL COCTABISIET 4 3a49€THRIX equuun, 144 yaca,
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Coaepixanne pazenos JUCIHIIIHHE]

i Temet, pasaens! gucuAmmHEL ifmf 7 | nexuuy | TPAKTH- | siaGopa- cpe
1aCOB HeCKHE | TOPHEIE
Pasnen 1. Ocuosubie nosoxkenns FeOMETPHYECKO, 22 4 4 L 14
BOJIHOBOW, KBAHTOBOMN N HeJIMHEIHHOI ONTHKH
Jlexnms lu OCHOBHEIE NoJIOXKEHUS TeOMETPHYECKOIT 1 P 5 | 8
BOJIHOBOM OIITHKH
Jlexnws 2. OcHOBHEBIE TIOJIOXXCHUS KBAHTOBOM M HeNTHHEHHO 10 9 | 6
ONTHKH
Paznen 2. BzaumoneiicTeue 3JIEKTPOMATHUTHOIO 29 6 5 )| 18
H3JIYYCHHS ¢ BEleCTBOM
Jlexus 3. Usimydenne u Bemectso 10 2 2 4 6
ﬂum 4. KBanTosble pasMepHEie 3ddexTrl 10 2 2 o 6
Jlexnusa 5. Crioco6ut YUPaBICHUS ONTHYECCKHM U3JTyIeHIEM 9 2 1 - 6
Pasgen 3. TeepaoTenbuble HeTounuKH H NIPHEMHHKH 28 6 ) 4 18
H3JIYIeHHSs
Jlexnws 6. Hcrounnkn HEKOI'®PEHTHOTO U3JTyIeHNUS 10 2 - 2 6
Jlexuus 7. TeepnoTtenbabie JIA3epEI 8 2 - - 6
Jlexnus 8. TBepnoTensHbIe NPUECMHUKH H3JTyJeHHs 10 2 = 2 6
Pasnesn 4. OnTnueckne BOJIHOBO/{b1 22 4 & 4 14
Jlexuus 9. O6beMmubie 1 IJTaHAPHBIE ONTHIECKHE BOJHOEOIB 11 2 " 2 7
Jlexnms 10, BoHoBogHEIE CTPYKTYPbl B 0GBEMHEIX 06pasiax 11 2 - 2 7




—

Temb1, pasmensr quCIumTHELL KGTzEg sekgay | "PAKTH- | 1aGopa- ope
JacoB YECKue TOpHbIE
Paznen S. ®oronnsie kpueramin n rojorpagun 19 3 - 4 12
Jlexuust 11. DOTOHHBIC M NOAAPUTOHHEIE KPHCTAILIEL 10 2 - 2 6
Jlexuns 12, CriocoGul ronorpapuyeckoii 3anucy 9 1 -. 2 6
Pasnen 6. Onrruyeckne MHUKPO3JIEMEHTHI H yeTpoiicTBa 24 4 6 14
Jlekuus 13. OcHOBHbIE KOMIOHEHTE] HHTErpagbHoO- 13 ) . 5 5
ONTHYIECKUX CXEM
Jlekuysi 14, MuxpoonToMexanmieckue CXEMBI 11 2 - 4 7
3auér ¢ onenxoii
Hroro ' 144 27 9 18 90
JIaboparopusie 3ausTus
Ne Mmonyns No HaumeHnoBanue w/wiu Kpatkoe coneprxanue naGopaTopHerx Tpynoémxocrs
OUCUUILTHHB 1/ pabor (qacos)
Paznen 3. 1| Ne 3.1 Usyuenne KOHCTPYKUMH K TeOMETPUU 2
Trepnorensubre TIOTYIPOBOIHHKOBELX TETEPOCTPYKTY]
HCTOYHHUKH H
NPUEMHUKH
U3JTy4YeHHs
2 | Ne 3.2 Uccnenosanue TaPaMETPOB JIa3ePHbLIX JUOIOB Ha 2
OCHOBE TeTEPOCTPYKTYp
Paspnen 4. 3 | N4 DopMHPOBaHHUE OIITUYECKIX CTPYKTYP B IPO3PAYHBLIX 2
OHTH‘ICCKI/I@ MaTepHanaX
BOJTHOBO/IbI
4 | 3amwra nabopaTopHeIx pabor 2
Paspen 5. 6 [NeS5.1 Jlazepro-unpyrmposannoe (opmupoBanue 2
Dotonnsle MHKPOONITHYECKUX 3/IEMEHTOB
KPpHUCTAIUIBI 1
roJyiorpahus
7 | Ne 5.2 Monudmxaums MOKA3aTeNs MPEIOMIIEHUS B 2
ONTUIECKOM BOJIOKHE (DEMTOCEKYHIHEIM JIa3ePHBIM
H3IlydeHHEeM
Paspnen 6. 8 | Ne 6.1 Uzyuenue KOHCTPYKLHH 1 reOMETPUH HHTETPATBHO- 2
Onruaeckue ONTHYECKHX HIIEMEHTOB
MUKPO3JIEMEHTEI 1
_YCTpoiicTRa
9 | Ne 6.2 Usyuenue Texnonornn CBAPKH ONTHYECKUX BOJIOKOH 2
10 | 3ammra naboparopusrx pabot 2
HUTOTIO: 18 :l

Ha npaxtudecknx sansrmsx, OPUEHTHPOBAHHEIX HA MPEAMETHYIO OBIACTI Oynmymieii
NPodEeCCHOHATBHON NesTenbHOCTH CTYNICHTOB, KOHTPOIMPYETCS CTENEHD YCBOCHHS! CTYAEHTAMHU
OCHOBHBIX TEOPETUYECKHX IIOJIOMKEHMH 10 OCHOBHBIM pasfenam IUCIUILIAHEL

S. OBPA30OBATEJILHBIE TEXHOJIOT' YU

® ICKITMOHHO-CEMUHAPCKASI  CHCTEMA 00y4YeHHs (TpajHUHOHHBIC JACKNHOHHEIE W
nabopaTopHEIe 3aHATHS);

¢ IDUMCHEHHE MYJIBTHMEANA TeXHOJIOTHIA (IpOBEICHHE NEKIMOBHBIX U CEMHHAPCKHX
3aHIATUH C IpHMEHEeHHeM KOMIIBIOTEPHBIX IPE3eHTAlHi ACMOHCTPAllMOHHBIX POIHKOB ¢
TTOMOIIBIO IPOEKTOPA UITH KOMITBIOTEPA);

® 00yueHue B MaJIBIX rpynmax (BBIIIOTHEHME 1abopaTOPHEIX paboT B Tpynnax 13 AByX HIIA
TPEX YEI0BeK);

¢ TCXHOJIOrUs  MpoGJIeMHOr0 06y4eHuUs (case study). Ilpu PacCMOTPeHHH BOIMPOCOB
[IPAKTUYECKOTO IIPUMEHEHHS DPacCMOTPEHHOTO TCOPETUIECKOT0 MaTepHana, HCHOJIb3yeTcs
AHAIIOT €O CTY/ICHTAMH Ha IPEAMET BO3MOXKHBIX CIIOCOGOB PCIICHHS TOCTaBICHHO 3a1a4y;



¢ MacCTep-KNnacckl (JeMOHCTpaius Ha HPaKkTHYECKNX 3aHATASX NPHHIUANOR pacyera zanau
110 Pa3IMYHBIM TeMaMm);

° I/IH(I)OpMaLIHOHHO-KOMMYHI/IKaIII/IOHHBIe TCXHOJIOTHH  (TIPHMEHEHME HH(OPMAIIOHHEIX
TEXHOJNOTHH JUISI MOHHTOPHHTA TEKYIIeH ycrieBaeMoCcTH CTYZICHTOB M KOHTPOJISL 3HAHUH),

6. OHEHOYHBIE CPEACTBA JUIsA TEKYINETO KOHTPO,IS
YCIIEBAEMOCTI/I, IIPOMEXYTOYHOMI ATTECTAIIUN [1O HTOrAM
OCBOEHUS AUCIIATLIMHEI 1 Y‘IEBHO-METO,Z{I/I‘IECKOE
OBECIEYEHUE CAMOCTOATEJIBHOM PABOTBI CTYIEHTOB
Texymmuit xonrposs YCICBaCMOCTH SIBIISIETCS PACTIPENENSHHLIM K OCHOBaH Ha OI{eHKe
HECKOJIEKHX COCTAaBIISIONINX.
1. Pesynprarsr PEHTHHr-KOHTPOTSL.,
2. Bemonaenue n 3aUuTa TabopaTopHeIX paGor.
3. Bemonnenue NPaKTHYECKUX 3a1aHui].

Bonpocs! peiitunr- KOHTpoJst Nol
1.  OntHueckue KOHCTaHTEI, CBETOBBIE JTyYH.
2. Orpaxenue u IIPEJIOMIICHHE CBETA HA TPaHuIle pasjena AByX Cpen, SBIEHHE 1I0IHOr0

5. ®asoBas u IPYIIIOBAas CKOpOCTH  cBera, AUCHIEPCHS,  COOTHOINEHME Kpamepca-
Kponwra.

6. Tonspusamus  mrockux BOJIH, DpacnpocTpaHeHHe cBera g U30TPOIHBIX U
AHHU30TPOIHBIX Cpe/ax, ABOHHOe JTy9enpenoMieHue,

Ontuueckas aktusHoOCTD I tapanecrckoe Bpamenye.

8. Ksautosrie [ICPEXOIBI IIPH B3aUMOEHCTBHY ¢ SJICKTPOMArHUTHBIM M3/TyYeHHeM.

9. Cronrannoe u BLIHYXXICHHOE H3]IyYeHHe, K03 bunuenTs Dinmreina,

10. Kuneruueckne YPABHCHUS, yCHIIEHHE U TeHepaIus ONTHYECKOIO U3JIy4YeHuy,

11. MOHoxpOMaquOCTL, HOJAPH3ANKS, KOTePEHTHOCTS, HAMPABICHAOCTS | JIa3epHBIX
IIyYKOB,

12, Hpoctpancrrennoe, AMIUTATYIHOE, [ONAPH3ALHOHHOE, 1aCTOTHOE, BpemMeHHOE §
$azosoe npeobpasosanue JIa3€PHBIX MYYKOB.

13. Hennneitnste sienns BTOPOTO  mopsiika, omeKkTpoMarHuTHAS (opmynuporxka
HEJIMHEHHOT 0 B3aUMOMEHCTRH,

14. Henunettnas TIOJIAPU3YEMOCTD KPHCTALIA H HeTHHCHHEe ONTHYECKHE () (heKThI,

15. 1 ‘eHeparus TapMOHHK,

16. Ycnosue dasoporo CHHXPOHH3Ma.,

17. Iapamerpuueckue npeoGpazoBanns g ONITHKE,  HacTpoika wactorpr g
TapaMeTPHYECKUX reHepaTopax.

18. Mogynsarops: na ocrope OITHYCCKON HENMUHEHHOCTH.,

19. Henuueitnas omruxa u MOJICKYIIIpHOE paccesHUe cBeTa,

20. 3epxanbHoe OTPAXKCHUE, MUKPOINEPOXOBATOCTE TIOBCPXHOCTH M reoMeTpHYecKue
HEOJHOPOIHOCTH

21. Muorocnoiiunie HH3KOpa3sMepHBIe KOMIIO3HITHA.

22. Ksanrossre Orpanuienus. PasmepHele sddexTer.

23. Mertoxs monyyenus HAHOYACTHIl H HAHOMATEPHAIOB,

24, KBantoBsie TOYIKH, KBAHTOBASI TIPOBOJIOKA, HAHOCIIOH,

25. Ilepuommyeckue KBaHTOBO-pa3MepHEIe T€TEPOCTPYKTYPHI.

26. DnexTponHsIi CLICKTP IBYMEPHBIX H OJJHOMEPHEIX CHCTEM.

27. Onruyeckue TIEPEXONBI B KBAHTOBO-PA3MEPHEIX CTPYKTypax.

28. DnextpoonTHueckue METOEI yIIPABIIEHUS OITHYECKAM H3ITydeHHEM,



29. AkycroonTHueckue METOBI yIIPABIICHUS ONTHYECKUM U3JIyYCHUEM,
30. MaruuToonryecke MCETOBI yIIPaBICHHS ONTHYECKIM H3IYYCHUECM.

Bompocs! pedttrHr-konTpONST No2
- Mmxexnmonnste netounnky CBETa Ha OCHOBE I'OMO- H I'eTEPOIIEPEX0/I0B,
Msnyvaremu ¢ npeobpasopaTenem CHEKTPAILHOTO COCTAaBA M3JIyJeHHS.
Wudpaxpacusie m3nyuarem.
Jlaseps! Ha xpucramax u crexmax.
OcHoBHBIE cITOCOGE HOJIyYCHUS JIa3ePHON KEPaMUKH.
Ontnueckue PE30HATOPEI, 10OPOTHOCTS.
Mogs! nazeproro pe3oHaropa.
Jlasepsi ¢ cenexnmeit mop, TIepecTpauBaeMbIc 1 HaCTOTHO-MO Iy NUPOBAHHbIE JTA3EPEL.
9. Hmxexnuonuse Ja3epbl Ha reTeponepexoax.
10. ®otopesucropsr, (otouoipl, (hoToTpansucTops, GoroymuoxuTeny.
11. Crexrpanbhre, JHCPTETHICCKIE, YACTOTHBIE XaPAKTEPHCTHKY,
12. TI3C nunetiky u MAaTpPHIbl, MUKPOKAHAIBHBIE TUIACTHHEL
13. OcnoBubIe TIOHATHA TEOPHH BOJHOBOXOB. IloiTHOE BHyTpeHHee otpaxenne. [lotepu u
YCHJICHHE ONTUYECKUX CHTHANIOB,
14, O6veMubIe 1 IUIAHAPHBIE ONTHYECKAE BOJTHOBOIEL.
15. Pacnpenenenue MOIHOCTH, COOTHOLIEHUS ISl Ty9eBOr0 M BOIHOBOL'O npubImKeHnii,
16. Henuneitro-onTmyeckue 3G dEKTE! B GpIrropeKux BOJIHOBOJAX.
17. MexaHusmBI BO3HUKHOBERHS HOTEPh B OIITHYECKHX BOJIHOBOAX.
18. Dnementwr TCOpHH ONTHYECKUX HAHOAHTEHH,
19. Coennnenne u CpallliBaHue ONTHYECKUX BOJIOKOH.,
20. ‘Onrryeckne MYNBTHILIEKCOPEI B JEMYJIbTUILIICKCOPBL.

PN B W~

Bompockr PEATHHI-KOHTpOIS No3

1. ®oronnrne KPHCTaILIEL B MeTaMaTepuanst. IloHsTHe 3aNpeIeHHOM 30HEIL,
2. Pacmpoctpanenue cgera g (GOTOHHBIX MaTepuajlax ¢ 3sanpemeHHon 30H0i;,
3. Monemmposanue ONTHYECKHX 3D (EKTOB B POTOHHBIX KpHCTaIax.
4

Croco0s!1 mosyenus PCATBHBIX HOTOHHBIX KPHUCTAIIOB.

5. OrpunarensHble nmokazarens Hperomierus. Metamarepuaisr u runeponugeckue
MaTepHabl.

6. MeramnoBepxmocta. AHoMansHOE IIPEIIOMIICHHE U OTpaKeHHE,

7. Komnonmnsie PacTBOPEI.

8. OcHoBEHI MOKATBHO YCHIICHHOH ONTHYECKON MEKPOCKOITHE 1 CHEKTPOCKOIIUM,

9. ®opmupopanue usobpaxenuit u  oToGpaskeHme HHQOPMALHH ¢ [OMOmBIO
FOJIOTPaMMHOM OIITHKH U TOJIOrpadMYeCKHX CHCTEM.

10. O6wvemnas ronorpadus u (poToUyBCTBATEIEHEE MaTeprasl N ronorpaduu

11. Tomorpammusie u Mu(PAKIAOHHbIE ONITHYECKHE HIeMEHTEL

12. T'onorpadmaecikas uHTepdhepomMeTpns, rojiorpagudeckas  mamsTh,  omTHKO-
rojorpagpuueckas o6padorka HH(popMaImMu

13. Crocobm! mrarnocruxu HAaHO- 1 MUKPOYCTPOJCTE,

14. Verpoiictsa u cioco6i BBO/Ia ¥ BEIBOJA H3JTyYEHUS.

15. Ouruyeckue PACIPENICIUTENBHBIE U KOMYTAUHOHHbIE YCTpOHCTBA, HanpaBieHHbIE
OTBETBHUTENIH, IEPEKITIOYATEIH.,

16. Omrryeckne CICKTPANbHBIC (PUIBTPEI, HHTEP(EPEHNHOH S TIOKPBITHSI.

17. Ynpasnsemsre seprana u AU(PaKIHOHHBIE PElIeTKH.

18. Juuusel @penens, (hoxycupyromue xoMnoneHTE] HUHTETPaIbHON OIITHKY,

19. Onromexanudeckwe xioqu,

20. Mexarmueckue CKaHHPYIOIIHE  MHKpO3epKaia, JHMH3BL,  MOXYNSTOpHI W
AUGPaKITHOHHBIE PENIETKH.



IIpomexyTounan ATTeCTANMA IPOXOANT B GopMe 3ausTa ¢ OLIEHKOM.
Bonpock! k 3auéty ¢ onenxoi

KBanroBo-pasmepurre 9 peKTEL.

OcHoBHBIe nomo)eHUs ICOMETPHYECKOM OITHKH,

Knaccnueckue PpasMepHEbie 3¢ heKTsr,

OcHoBHBIE MON0OXEHNs BOMHOBO OIITHKH,

Ucrounuxu HEKOTEPEHTHOrO U3IIyYeHH S,

OcHoBHbIe noNMO)KEHMS KBaHTOBOM OITUKH

Trepnorensurie JIa3epel.

OcHoBHEIE MONMOMNEHRs HETHHEHHOU OIITHKH.

DopmupoBaHKEe BOTHOBOIHEIX CTPYKTYp B IPO3PAYHEIX Cpenax.
10. TBepmorensusie IPHEMHHKH H3JTyYeHHS.

11. O6semubie u TUIAHAPHBIC ONITHYECKHE BONHOBOIBL

12. Meropgr YIPABIICHUS OTHYECKUM H3JIyYeHHeM.

13. OcHoBHbIE KOMITOREHTE HHTCIPANIbHO-ONTHYECKHX CXEM.,

14.. Dotonnste xpuctamisr. Pacipoctpanenue ceera B doToHHBIX MaTepuanax,
15. ®usmaeckue ocobennocTH paboTEI TE€TEPOCTPYKTYD.

16.- Mukpoonromexanmaeckne CXEMBE],

17. O6pemuas ronorpaus u GpoTouyBCTRUTE L HELE MaTepHabl Iutst royorpadm.
18. CrocoGs1 monyuenus Na3epHOA HAHOKEPAMHKH.

19. OcuoBuEIe MOHITHS TEOPHH BOJHOBOIOB,

20. Meramarepuais: i runepbosmyeckre MaTepuabl.
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CamocrosiTensnas paboTa cTyneHTOB BKIIOYaeT B cels:

1. Aymurophas CaMOCTOATENLHAsT paboTa CTYAEHTA 1o AHUCHHUIIIUHE BBINOJIHACTCS Ha
1a00PATOPHBIX U MPAKTHYECKHX SAHATHAX MDY PEIleHUH 3a/1a4.

2. Bmeaymutopnas CaMOCTOsATeNbHAS  paboTa  BBIMOIHSETCS CTYACHTOM  Ipu
YIIyOIeHHOM H3y4Yenun AHCHHIUIAHEL 1[I0 TeMe NpoMmIeHHol JCKIHH, TIPH TOATOTOBKE K
MabopaTOpHEIM paboTam. Ocnosroit dopmoti CaMOCTOATENbHOM paGoThl CTyneHTa sBNseTCs
M3y4CHHE KOHCITeKTa JIEKIUH, PeKOMEHIOBAHHO] JIATEPATYPEL

Camocrosrensuas paboTa 3aBepimaeT 3agaun Beex APYTHX BHIOB y4eGHOTO Iponecca n

110 IPHODOpeTEHMIO 3HAHM, OCYMIECTBIIIEMYIO BHE Ay IUTOPHH.
Kontpons semonuenms CaMOCTOATENBHOM paboTEl OCYMecTBIsETCS B XOJ€ BBIIOJHEHHS
U 3alUTHI Ta00PaTOPHBIX paGoT 1o AUCIUILINHE, NPH BBITOTHEHUY PAKTHYCCKUX 3aJlaHuH, Ha

Bonpocs: sis korTposns CaMOCTOATENBEHON paboThI
OcobennocTy B3aumoneiicTaus 9MEKTPOMArHUTHAIX BOJIH ¢ MHKpPOOOheKkTamm,
YpasHeHus 1715t pacuéTa (oTonHBIX KpHCTAMTOB.
Br16op Matepraios onrryecknx KOMITOHEHTOB JIa3€PHBIX CHCTEM.
Texnonorugeckuii 1TPOTIECC H3TOTOBIICHHS aKTHBHBIX DIEMEHTOR Ja3epHBIX CHCTEM,
Meronst onenku 11apaMETPOB JIA3ePHBIX YCTPOICTB.
Muxpo u HAaHOJIa3epEl.
Mexauusmer bopmuporanus SITUTaKCHAIBHEIX IIJICHOK.
Texnomorus npoGomoarorosku MaTepHaoB,
Spdexr Nonmnepa, cpur 1 YUIHPEHUE JIMHU,

- O dexrer Gu3zo u Canbaka,

. Bonoxonno-ontiueckue THPOCKOIIBL.

. Merozaer pazosoi KOPPEeKIHH BOJHOBOTO (hpoHTa.

. Ocobennocru THIEPOOIHYECKUX MATEPHAIOR,

Texnonorun B o6nacru 3aIATHBIX TOIOTpaMM.,

SORPNau AL~
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15. Tonorpadugeckas mamsrs,

16. Omruueckne cucremsr HCKYCCTBEHHOT'O HHTEJIIEKTA.

17. CaepxckopocrHbie cioco6er epenaun 1 06paboTky uHGopMarmu,

18. CucreMnl Ha ocHOBe HAHOPasMEPHBIX U (POTOHHO-KPHCTAILIMYECKIK CTPYKTYD.

19. CHCTEMEI ONITHYECKHX M KBAHTORBIX BBIYUCICHUH U OITHYeCKHE KOMIIBIOTEPEL

20. HnTerpamms MOXaHWYCCKHX, ONTHYECCKHX H D3NEKTPOHHBEIX KOMIOHEHTOR Ha
MHKpPOYPOBHE.

7. YYEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECITEYEHME
JAUCOUTIIAHBI (MOIYJIsI)

a) OCHOBHASI JIMTepaTypa:

1. Apakenss CM. Baenenne B dbemroranopoTonHKY: byrnamerTatsHEe 0CHOBL U
JIa3CPHBIC  MCTONB!  YNPABIAEMOrO IIONYYeHHS K AHATHOCTHKH  HAHOCTPYKTYPHPOBAHHBIX
MaTcpuanos: y4eOHoe nocobue 1o HalpaBICHUSM MOArOTOBKM Oakaiapuara 200400 (200200)
"Onrotexnuka", 200500 "Jlazeprnas Texuuka u Jlasepueie  Texnosorun”, 200700 (200600)
"®oronnka u onTouH(opMaTHKa" W CHEMUATBHOCTIM 200200 "Ontorexmuka' u 200201
"JlasepHas TexHuKa 1 asepHbie Texnonoruu" / C. M. Apaxensn [# 1p.] ; mox o6ur. pex. C. M.
Apaxensuna .— Mocksa : Jloroc, 2015 .— 743 ¢. : HIL., Tabnm. + 1 3JICKTPOH. onT. auck (CD-
ROM) (211 M6) — Bbubnwnorp. B komnme u. — C. M. Apaxensn, A. O, Kydgepux, B. T.
IIpokorues, B. T Pay, A. T. Ceprees - Tipenonasarenn Bal'y .— ISBN 978-5-98704-812-2.

2. Meramarepuais: u CTPYKTYPHO OpraHH30BaHHBIE CPEIIBI IS onToanekTporuky, CBY-
TCXHUKU W HaHO(OTOHWKH [OnexTporHwI pecypc])/ AFO. Arneesa [# 1p.].— Dnexrpon.
TEKCTOBBIE IaHHEBIE,— Hoaocuﬁﬂpcxz Cubupckoe otnenenue PAH, 2013.— 368 ¢, — Pexum
JIOCTyTIA: http:/f’www.iprbookshop.nu’32823. — IBC «IPRbooks». — ISBN 978-5-7692-1310-6.

3. Opmukos JLH. Texuomorus OpubOPOB  ONTHYECKOH SNICKTPOHMKH H  (POTOHHKH
[OnextporubIii pecypc]: yueGnoe rocobue/ Opmuxos JI.H.— INEKTPOH. TEKCTOBBIE JAHHbIE ——
Tomck: Tomckuif TOCYapCTBEHHBIN YHUBEPCHTET CHCTEM YUPaBICHHUA U PajMO3TEKTPOHMKH,
2012.— 87 c. — Pexum JIOCTyIIa: http://Www.iprbookshop.ru/}l3992. — 3BC «IPRbooksy.
ISSN 2227-8397.

0) nonosHuTE ILHAS JIHTEpaTypa:

1. @usnko-rexumueckue 0cHOBL MHUKDO- U HAaHOYCTPOHCTB [DNeKTpOHHbI pecypc]:
ydeOHoe nocobue/ — OJIEKTPOH. TEKCTOBBIE MAHHDIE,—— Camapa: PEABU3, 2010.— 60 ¢. —
PexuM nocryma: http://www.iprbookshop.ru/ 10148. — 3BC «IPRbooksy. ISSN 2227-8397

2. Mannapos C.M. Beenenue 5 KBAHTOBYIO U OITHYECKYIO SICKTPOHUKY [DIerTpoHHbIH
pecype]: yueGHOE mocobme/ Hlanmapos C.M., Bamkuposa A.U.— DNEKTPOH. TeKCTOBEIC
fanuble.— Tomck: Tomckumii TOCYNapCTBEHHBIM YHUBEPCHTET CHCTeM YIOPAaBNEHUS W
PallnosnexTpornku, 2012.— 98 c. — Pexum nocryna: http://Www.iprbookshop.ruf13922. —
IBC «IPRbooksy. ISSN 2227-8397.

3. OpnuxoB JLH. OcHOBE Texmomorms ONTHYCCKHX MATepHanoB W magenmit. Yacts |
[DnexTpommiit pecypce]: yue6roe nocobue/ Opmukos JILH.— ONEKTPOH. TEKCTOBBIE JIAHHbIC.—
Tomex: Tomcxuit FOCYapCTBEHHBIN YHUBEPCHTET CHCTEM YIPABICHUA M Pa/MO3JIEKTPOHKKH,
2012.— 88 ¢. — Pexum Aocryna: http://www.iprbookshop.ru/13959. — BEC «IPRbooksy.
ISSN 2227-8397.

4. Opmuxos JLH. OCHOBHI TexHONOIHH OUTHYCCKUX MATepHANIOB W magemui, Yactn 2
[DnexTporHbi pecype]: yuebroe nocobue/ Opmuxos JLH.— JNEKTPOH. TEKCTOBbIE AHHELE
Tomcek: Tomckuit POCYIapCTBEHHBIH YHHUBEPCHTET CHCTEM YUPABICHUSA U PAIHOIIEKTPOHUKH,
2012.— 99 ¢. — Pexum Aocryna: http://www.iprbookshop.ru/13960. — DEC «IPRbooks».
ISSN 2227-8397.

B) lePHOAMYECKHE M3qAHMST:

1. Kypuan «KBanToas JNCKTpoHMKa». ISSN:1063-7818. ApxuB HOMepoB. Pexum
J0CTyIIa: http://Www.mathnet.ru/qe/archive.

2. Kypuan «®oronuka», ISSN: 1993-7296. Apxus HOMepoB. Pexum  nocryna;
http://www.photonics.su.



3. Kypran «Ilpuxnanmas otomuka», ISSN:2411-4375. ApxuB HOMepoB. Pesxim
Jocryna; http://applied.photonics‘pstu.ru/archives.

4. XKypuan «Harocucrempr: (husmka, xummus, MaTteMaTHka». ISSN: 2305-7971. Apxus
HOMEpOE. Pesxcum roctymna: l1ttp:/fnanojoumal.ifmo.ru/articles.,

8. MATEPI/IAJIBHO-TEXHI/I‘IECKOE OBECHIEYEHUE
ANCITATIINHLI

Jlexunonnrre AYIUTOPHU OCHAIIEHE! J[OCKOIf (it Mena wim MapKepa), 3KpaHoOM Jis
IPOEKLUMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.
Aynuropun mys TIpOBEACHNA 1aGOPATOPHBIX 3aHATHI OCHAIIICHBl yCTAHOBKAMH IS
BBIIIOTHEHHSA JIA0OPATOPHBIX paGoT:
Ne 3.1 Usyyenue KOHCTPYKIIMH U TeOMETpHH TTOJIYTIPOBOTHUKOBEBIX FeTEPOCTPYKTYp
Ne 3.2 Uccnenosanme apaMeTPOB Na3epHBIX IMOOB HA OCHOBE TE€TEPOCTPYKTYp
Ne 4.1 ®opmuposanme ONTHYCCKUX CTPYKTYP B IPO3PAUHEIX MaTepHaiax
Ne 5.1 Hé:3epHO-HHJIYHHpOBaHHoe (bopmupoBanue MHUKPOONITHYECKUX AJIEMEHTOR
Ne 5.2 Monudukanus TIOKa3aTensd IperoMIIeHHsT B ONTHYECKOM BOJIOKHE d)emocefcyﬂﬂﬂbm
Ja3EpHBIM H3JTyYeHHEM
Ne 6.1 Usyyenue KOHCTPYKIHH ¥ TeOMETpHH UHTETpallbHO-ONTHYECKUX SIIEMEHTOR
Ne 6.2 Vsyuenne Texnomoruy CBAPKU ONTHYECKHX BOJOKOH



PaGoyass nporpamma aucnummnss COCTaBJICHA B COOTBETCTBHH ¢ TpeboBanmsivu OIOC

BO no ranpasnenuro 28.03.01 Hanorexwonornu u MHUKPOCHCTEMHAs TEXHUKA.

Pabouyro nporpammy cocrasm HHKCHEp-yceneoBaTens kabenpsr GullM K.C. Xopsros
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Pabouas mporpamma paccMOTpeHa U omobpeHa Ha 3aceqaHHu Y49eOHO-METOMUUECKON KOMUCCHI
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JUACT NEPEYTBEPKIEHUS
PABOYEH ITPOI'PAMMBI AUCHUITIIAHBI
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PaGouyast mporpamma oo0peHa Ha Yy4eOHBIH rog
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JIMCT PETUCTPAIIMY U3MEHEHIIA
B pabouyro NnporpaMmy AUCLMITTMHEI
Muxpoonmuxa u pomonura
oBpasoraTensHOI IPOTpamMMBbl HATIPABIEHUS NOATOTORKH

28.03.01 Hanomexnonozuu u MUKponpoyeccopnas mexmuuxa

Howmep ! BHeceHs! usmeHenus p YACTH/pa3/IeInl Henosmaurens OcHosanue
U3MEHEHMs paboueit mporpamMmsl ®UO (Homep W fata nporokona
acenanns kadieaps)
1 B Pasznen 3 «Komnietenuuy Bemyumit Nel o1 31.08.2020
oByuarowerocs, (opmupyembie B MHJKEHED
PE3YNBTATE  OCBOGHMA  JMCLMILTUHBDY kad.QullM
Jo06aBneHs!: Cenosa U.E.

— IIK-1 Crnoco6HocTs NPOBOJMTH
- pusuKo-MaTeMaTHuecKOE
MOJIETHPOBaHUe HCCAEAYEMbIX
'IPOLIECCOB HAHOTEXHONOTHH U OGBEKTOR
HAHO- M MHKDOCHCTEMHOM TexXHUKU o
HCIIOB30BAHIEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOMOr |,

— IIK-3 T'otoBHOCTS AHAJIU3UPOBATH
M CHCTEMATH3HPOBATH pe3ynbTaTh
MCCIICIOBAHUH, IpeICTABITATE MaTepHaIIBl
B BUJC HAY4YHBIX OTYETOB, IyGMHKALW,

|_IpeseHTanuii, L

3as. xadenpoii, 7 F_Cull, 1
Teonuce DHO,




