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1. OEJX OCBOEHUS INCHATIJIUHBI
Hensmu ocBoenust qucunmmasl «MukpoonTuka 1 GoToHuKa» SBIsAeTcs QOpPMUPOBAHKE
3HAHUH B 00JIACTH 6a30BBIX NPUHIUNOB (YHKIMOHUPOBAHMS ¥ KOHCTPYHMPOBAHMS ONTHICCKUX
BIIEMEHTOB H YCTPOKCTB, Pealn3yeMbIX Ha MAKPOYPOBHE.
3anauu JUCTIUIUTAHEL
® IIONYYEHHE 3HAHHHA O MOCNCIHHX INOCTIDKEHHAX B OONACTH MHKPOOITHKA H (DOTOHHKH,
hopMHpOBaHHE y CTYNECHTOB HAYYHOTO MBIIUIEHHS ¥ COBPEMEHHON €CTECTBEHHOHAYIHOM
KapTHHBI MHPA,
® JM3YYCHHE  OCHOBHBIX  O((EKTOB, TPOLECCOB M  SABJNEHHMii,  ONpEEISFOMHUX
(ynKIHORMpPOBAHHUE 3TEMEHTOB W YCTPOHCTB HAa MEKPOYPOBHE B ONITHYECKOM JHANA30E,
® H3YYCHHC METOJOB aHAJIN3a M pacyeTa 3JIEMEHTOB U CHCTEM MHKPOONITUKH U (JOTOHHKH;
® O3HAaKOMJIGHHE CTYACHTOB C COBPEMEHHOH HaydyHOH ammaparypoil ¥ BhpaboTKa y HHX
Ha4danbHEIX  HABBIKOB TPOBENCHMS  OKCIHEPHUMEHTAIBHBIX HAYYHLIX  MCCIECHOBAHIH
PasIMYHEIX pU3MYECKHX ABJIEHUN H OLEHKH [OTPENTHOCTEN H3MEPEHHi].

2. MECTO JUCUUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucounnvaa «MuKpoonTHka ¥ (OTOHHMKA» OTHOCHTCH K MUCHUATUIHHAM IIO BBIOODY
BapUaTHBHOM 4aCTH OCHOBHOH NpodeccrHoHanbHON o0pasoBaresnbroil mporpamMsl. Vsydenue
JUCTIMINIMHEL IIPOXOJUT B BOCBMOM CEMECTpE, TaK Kak OHa Tpebyer $Ga30Boil MOATOTOBKH B
obnacti (U3KMKH, OCHOB ONTHKK M KBAHTOBOI ONICKTPOHUKHA, KOTE€PEHTHOM, HeIwHeHHOI,
IIPHKJIQJHOH ONTUKH, JIa3ePHON TEXHWKH H JIa3ePHBIX U3MEPEHMIi, ONTHYECKHX MATEPHATIOB M
TEXHOJIOTHH, CHCTEM aBTOMATH3MPOBAHHOIO I[POCKTHPOBAHMS B ONTHKE, (GU3HUCCKHX W
MAaTeMaTHICCKUX NPUHIMIOB a/JAlITUBHON ONTUKA H B3aHMOJEHCTBHUS JIA3€pHOr0 M3/IydeHHs ©
BEIECTBOM.

Jist u3ydeHus JMCHMILIAHBI CTYIEHTHI JIOIDKHEI OONagaTh 3HAHHAMI, YMEHUSIMHA 1
HaBBIKAME  PabOTBl € ONTUKO-MEXaHHYECKUMH YCTPOMCTBAMHM, Ja3epHBIMH CHCTEMAMH,
M3MCPUTEIBHEIM M aHATUTHYCCKMM 000pYyNOBaHHEM, CHCTEMAaMM IPOEKTUPOBAHUS B OITHKE,
MaTeMaTHICCKUM MOAETHMPOBAHUEM M KOHCTPYMPOBAHHEM 3JIEMEHTOB JIa3€PHEIX KOMIUIEKCOB.

OcpoeHne mucrUNIMHE HEOOXOMUMO IS TIPOXOYKAEHHS MPEUIAILIOMHOMN [PAaKTUKH U
BBIIOJIHCHUS BBITYCKHON KBaJM(DUKAIIMOHHOM paGoTEI,

3. KOMIIETEHIIUHU OBYYAIOIIEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUSA TUCITUTIJIMHBI

B pesyibrate u3syuenns JUCIUIIIMHBI CTYAEHT JOIDKEH OCBOUTH CIENYIOMIHE KOMIICTEHIUM:

IIK-5. CriocoGHOCTh K aHANM3y, Pacuéry, MPOEKTHPOBAHMIO M KOHCTPYMPOBAaHUIO B
COOTBCTCTBHHM € TEXHMYCCKHM 3aJaHHEM THIIOBBIX CHCTEM, IPUOOpPOB, JleTaneil ¥ y3jIoB Ha
CXEMOTEXHUYECKOM M DIIEMEHTHOM YPOBHSX.

B pesynbrate ocBoeHHs UCIUINIMEE! 00y HAIOIIMICS IOIDKEH TEMOHCTPHPOBATE CIIEAYTOIINE
pe3ysbTaThl 0Gpa3oBaHMS:

1) 3uaTs:

® (Qusuueckme IpHHNUIE!, OPPEKTH U NpOIECChl, JIeKal(e B OCHOBE
bYHKIMOHMPOBAHMS JNEMEHTHOH 6a3bl M YCTPOMCTB MMKPOOITHKH, OCOGEHHOCTH WX
TPOSBJICHUS IIPH TIEPEXOE K SIICMEHTaM MUKPOHHEIX pazmepos (I1K-5);

2) YMeTh:

® [PaBUIBHO HCIIONB30BAaTh 3aKOHOMEPHOCTM JJIS pealH3alild  ITOTEHIIMATBHBIX
BO3MOXCHOCTEH MAaTCpUaOB NpPH INPOSKTHPOBAHMH U CO3JAHMH CHCTEM MHKPOONTHKH W
(hOTOHMKHM; KCMONB30BATH MATEMATHYECKHI ammapar IIpHM paspaboTKe ONEMeHTHOH 6a3bl i
YCTPOUCTB MUKPOONTHKH U doTornkn (TIK-5);

3) Bnagets:

¢ OCHOBHBIMH METOJAMH H aIrOPUTMAMM pacdeTa SJIEMCHTHON 0a3bl M yCTpOHCTE
MHKPOOTITHKH € YYCTOM YCIOBUH MX peaM3anuy 1 rpanur npuMerenus ([1IK-5);



4. CTPYKTYPA U COAEPX KAHHUE JTUCITUITJINHLI
OGmias TpyJ10eMKOCTb IUCIMILIHHEI COCTABJILET 4 3aUeTHBIX eIUHUL, 144 gaca,
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COI.[EP?R&HHG pa3gejioB TUCITHIIIMHBI
! Kon-Bo IpaKkTy- | nabopa-
TeMbl, pa3aensl JUCHUAILIAHEL JIEKITHMHA d cpe
4acoB YECKWe | TOPHBIE
Paspen 1. OcHoBHbIE HOJTOKEHNS [€OMETPHYECKONH, 22 4 4 14
BOJIHOBOii, KBAHTOBOH W HeJJHHEHOMH ONTHKH
Jlexuus 1. OCHOEHBIE MOJOXKEHHSA [€OMETPHYCCKOM H 12 ) ) 3
BOJIHOBOI ONTHKH
Jlexuus 2. OCHOBHEBIE HOJMIOXKEHHS KBAHTOROM ¥ HEITMHEHHOM] 10 ) 5 6
ONTHKH 3
Pasznen 2. B3aumogeiicTBHe 3J1eKTPOMATHUTHOTO 20 6 5 18
H3JIYYEHHUS ¢ BEIIeCTBOM
Jlexuusd 3. Msnydenne u BelecTro 10 2 2 - 6
Jlexmus 4. KpaHTOBbIE pasMepHBIe 3 eKThl 10 2 2 i 6
Jlexuua 5. Crioco6kl yIpasiaeHus ONTHIECKEM U3 IydeHAEM 9 2 1 - 6
Pazaen 3. TeepaoTeLHbIE ACTOYHUKH M IPHEMHHKH 28 6 4 18
U3J1ydeHUs
J[eI(L[I/IS[ 6. IcTOYHHKI HEKOTE€PEHTHOTO H3ITyYeHHS 10 2 - 2 6
Jlexims 7. TBepAOTEIbHBIE IA3€PE] 8 2 - i 6
Jlexums 8. TeepaoTeNbHbIC NPHEMHUKY U3ITy9EHUS 10 2 - 2 6
Paznen 4. Onrrnyeckne BOJTHOBOADI 22 4 - 4 14
Jlexnus 9. O6BemHbIe  ITAHAPHEIE ONTHYECKHE BOJIHOBOIBI 11 2 - 2 7
Jlekuust 10. BonmHoBoHbIE CTPYKTYPBI B 0GBEMHBIX 06pa3max 11 2 = 2 7




Kon-o npakTu- | jabopa-
TeMBl, pa3iensl AUCIUILIHHE] qacos | TEKWMH | L e TOpEEiE cpe
Paspen 5. ®oroHHbIe KPUCTALIBI H ronerpadus 19 3 - 4 12
Jlexima 11, QOTOHHBIE M IONAPHTOHHEIE KPUCTAITBI 10 2 - 2 6
Jlexuus 12. CriocoGHI rostorpaduyeckoii 3anucu 9 1 - 2 6
Pasznen 6. OnTnueckne MHKPO3JIEMEHTDI H YCTPOICTBA 24 4 - 6 14
Jlextms 13, OcHOBHBIE KOMIIOHEHTEI HHTETPanbHO- 13 D) ) 2 7
OITHIECKHX CXEM
Jlexuus 14. MUKpOONTOMEXaHMUECKHE CXEMBI 11 2 - 4 7
3auér ¢ ouenxoit
Htoro 144 27 9 18 9
JlabopaTopHsie 3aHATHS
Ne monyss No HaumeHoBanue u/nmu kpaTkoe cogepikanue 1aGopartopubx | TpymoSMKOCTS
JUCUHTLIMHBI n/n pabot (1acog)
Paznen 3. 1| Ne 3.1 MzyueHne KOHCTPYKIIHM U T€OMETPUH 2
TeepaoTentsHbie HOJIyIPOBOJHUKOBBIX T€TEPOCTPYKTYP
HCTOYHUKH U
HPUEeMHUKU
U3JTyYeHHs
2| Ne 3.2 HccneioBaHue 1apaMeTpoB JIa3epHbIX JUOJ0B Ha 2
OCHOBE T€TEPOCTPYKTYP
Pazpen 4. 3 | Ne 4.1 GopmupoRaHUe ONTHYECKHX CTPYKTYp B IPO3PAUHEIX 2
Onrudeckue MaTeprazax
BOJTHOBOIbL
4 | 3amura 1aGopaTOpHEIX paGoT 2
Paspen 5. 6 | Ne 5.1 JlasepHO-HHAYHUpOBaHHOE GOPMHUPOBAHHE 2
PoToHHbIE MHUKPOONTHYECKUX dIEMEHTOR
KPHCTAJIIB U
rojiorpadus
7 | Ne 5.2 Moaudmukanus nokasarens mpeioMIeHHs B 2
ONTHYECKOM BOJIOKHE (hDeMTOCEKYH/IHBIM JIa3€PHBIM
H3JIyYeHHUEM
Paznen 6. 8 | Ne 6.1 NsyueHue KOHCTPYKIMH U F€OMETPHH HHTET PANIbHO- 2
Onrryeckne ONTUYECKHX 3JIEMECHTOB
MHKPOSJICMCHTHI 1
YCTpOHcTBa
9 | Ne 6.2 MsyueHne TeXHONOTHH CBAPKM ONTHYECKHMX BOJIOKOH 2
10 | 3amura 1aGoparopHsix pabot 2
HUTOI'O: 18

Ha mpaxTidecknx 3aHATHAX, OPHEHTHPOBAHHBIX HA IIPEAMETHYIO 0GIacTh Oynymmett
PO ECCHOHANBHOM JEATENbHOCTH CTYAEHTOB, KOHTPOIMPYETCH CTEIICHb YCBOEHMUS CTYACHTaMY
OCHOBHBIX TCOPETHYCCKUX IIOJIOKCHUH 110 OCHOBHBIM pasellaM AUCITAIIHHEL,

® JICKOUCOHHO-CCMHUHapCcKas

5. OBPA3OBATEJILHBIE TEXHOJIOT'UN
cucreMa o0OydeHUs (TpaJUIMOHHBIE

J1abopaTOPHEIE 3aHATHS);

¢ [IPAIMECHCHUE MYNbTHMEINA TEXHONOTHH (IIPOBEICHHE JCKIWOHHBIX ¥ CEMHHAPCKUX
3aHATUH C HPEMCHCHHEM KOMIBIOTEPHBIX MPE3CHTALMA M JEMOHCTPAIMOHHBIX PONHKOB C
IOMOIIBIO IIPOEKTOPA M KOMITBIOTEPA);

* 00y4eHHe B MaJIbIX IPyNIiax (BBMOJNHEHHE TaGOPATOPHEIX PaboT B IPYNNAX U3 ABYX HIH

TPEX YEIIOBEK);

JCKOHOHHBIE 1

® TEXHONOTHA IpoGiaemHoro obydenms (case study). Ilpm paccMoTpenmu BOIIPOCOB
IPaKTHICCKOTO INPUMCHCHUSA PACCMOTPCHHOTO TEOPETHYECKOTO MaTepHalia, HCIOIb3yeTcs
AMAJIOT CO CTYICHTaMM Ha IIPEAMET BO3MOXKHBIX CIIOCOO0B PEIIECHHUS IOCTABICHHOH 3a1a4m;




® MacTep-KIIACChl (IEMOHCTPAIHS HA NPAKTHYECKHX 3aHATHAX IPUHIAIOB pacdera 3amad
IO pa3IuYHBEIM TeMaM);

* HH)OPMALIMOHHO-KOMMYHHKALMOHHBIC TEXHOIOTHH (npuMmeHeHNE HH(OPMAIMOHHBIX
TEXHOJIOTHH J/Ist MOHUTOPHHTa TEKYIEH YCIeBAEMOCTH CTY/ICHTOB | KOHTPOIIS 3HAHUH ).

6. OUEHOYHBIE CPEACTBA JIUISI TEKYIETO KOHTPOJISI
YCHEBAEMOCTH, MIPOMEXYTOYHOI ATTECTALINA 110 UTOI'AM
OCBOEHMUS JTNCIHUILJIMHBI 1 YYHEBHO-METOAUYE.CKOE
OBECHIEYEHHUE CAMOCTOSTEJHHOMN PABOTBI CTYJIEHTOB

Texymuii KOHTPOJIb yCIIEBAEMOCTH ABJISETCS pacipene€HHLEIM M OCHOBAaH HA OIEHKE
HECKOJIbKUX COCTaBJISIONINX.

1. Pe3ynbTaThl peffTUHT-KOHTPOIIS.

2. Bemonnenue u 3awmuTa 1a60paTOPHEIX paGorT.

3. DBBIIOJHEHHE NPAKTHYECKUX 3aIaHHUIL.

Borrpockr pefitunr-xonTtposst Nel

1.  Onruyeckue KOHCTAHTEL, CBETOBBIE TYYH.,

2. Otpaxenue u npegoMIcHHe CBETA Ha TpaHulE pa3faesia JBYX CPeJl, SBICHUE [TOHOIO
BHYTPEHHETO OTPaXKCHUS, IPOXOXNKICHHE CBETA YEPE3 MOIVIOMAOIIHNE CPEIBI.

3. DreKTpoMarHUTHbIE BONHEI, YpaBHeHrHe Makceia u TPAaHUYHBIC YCIOBUSL.

4. MWurepdepeHuus u mudpakuus cBeTa, KOMIUICKCHBIH MOKA3ATETE IIPEJIOMJIEHHS,
I0Ka3aresb MOTJIOICHHS.

5. dasoBas m IPynmnoBas CKOPOCTb CBETa, macmepenst,  cooThomenue Kpamepea-
Kponwura.

6. llonsapusamus IUIOCKMX  BOJH, pacupoCTpaHeHHEe CBeTa B  M30TPONHBIX W
AHU30TPOITHBIX CpeJiax, ABOHHOE JIyyenpeIoMIeHu e,

7. Ontuyeckas aKTUBHOCTD H hapameeBckoe BpallleHHeE.

8. KBaHTOBBIC IEpPeXOaB! IPU B3AUMOAECHCTBUY C BIIEKTPOMArHUTHEIM H3IYYCHUEM.

9. CrnonranHoe u BBIHYKJCHHOE U3ITy4eHHE, KOdQPHIHeHTH DiHITe 1A,

10. Kuneruueckue ypaBHenus, ycunenve u reHepanys ONTHYECKOTO U3y EeHHS.

11. MOHOXpOMATHYHOCTE, MOJAPH3ALNSL, KOr€peHTHOCTh, HANpPABIEHHOCTL JIA3€PHBIX
IIy4KOB.

12. TlpocTpancTBenHoe, aMIUHTYAHOE, NOJIAPH3AaIIMOHHOE, YAaCTOTHOE, BPEMEHHOE W
(hasoBoe npeoGpazoBanue Ta3epHBIX IIy4YKOB,

13. Henmuuelinble sBreHns BTOPOro HOpsijiKa,  SNIEKTPOMArHuTHas (HOpMyIIUMpOBKa
HETMHEWHOTO B3aNMOICHCTBHA.

14. Henunelinas no/spusyeMocTs KPHCTAIA U HEMHCHHEE onTHYeCKHE 3B DeKTs.

15. TI'eneparuis rapMoHHK.

16. Vcnosue dasoBoro curxponnsma.

17. lapamerpudeckue  npeoGpasoBanus B ONTHKE, HACTPOMKA  YacTOTHI B
IIapaMETPUIECKUX TeHEPATOPax.

18. MonyaTopsI Ha OCHOBE ONTHYECKOM HETHHEHHOCTH.

19. Henunelinas onruka u MONEKyIIpHOE paccesHue cBeTa.

20. 3epkanbHOE OTpakeHHe, MUKPOIICPOXOBATOCTE MTOBEPXHOCTH M TCOMETPHYECKUE
HEOIHOPOJIHOCTH

21. MHOroCIOMHBIC HU3KOPa3MEPHbIE KOMIIO3HIHL

22. KBaHTOBbIE OrpaHHYCHHUS. Pasmepubie s dexTs!.

23. MerToB! NOMyYeHns] HAHOYACTHI] K HaHOMaTepHAIOB.

24. KBaHTOBBIE TOYKH, KBAHTOBAS IPOBOJIOKA, HAHOCIION.

25. Ilepuomudeckre KBaHTOBO-pasMepPHEIE reTEPOCTPYKTYPEL

26. DJIEKTPOHHBINA CIIEKTp ABYMEPHBIX I OJHOMEPHEIX CHCTEM.

27. OnTuyeckue mepexons! B KBAaHTOBO-Pa3sMEPHEIX CTPYKTYPaX.

28. DmexTpoonTHYECKHEe METOIE] YUIPABICHUA ONTHYECKAM H3JTyYEHUEM.




29. AkycroonTtudeckue METOIBI YIPABICHUS ONTHYCSCKUM HBIIyYEHUEM.
30. MarauToOnTHYECKHE METOAEI YIIPABIICHHS ONITHYCCKHAM U3NIYICHHEM,

Bonpocs! pefituar-kouTposs No2
VHKeKUMOHHEIE HCTOYHHKH CBETA Ha OCHOBE F'OMO- H T€TEPOIIEPEXOLIOB.
Wznyuarenn ¢ mpeobpa3oBaTeneM CHEKTPATHHOTO COCTABA M3IYUCHHS.
HudpakpacHble usmydareny.
Jlaseps! Ha KpUCTaIaX M CTEKIIAXx.
OcHOBHEBIE CITOCOOEI IOy UEHHS JIA3EPHOM KEPAMHUKL.
Ontrnyeckue pe3oHaTOPHI, JOOPOTHOCTS.
Monp! na3epHOTO pe3oHaTopa.
Jlasepe! ¢ cenexuueii Moz, nepecTpanBaeMBIC ¥ YACTOTHO-MOYTMPOBAHHEIE J1a3ePhL.
WmxexnroHHBIe J1a3ephl Ha reTeponepexonax.
10. ®oropesucropsl, GoToauosl, GoTOTPAH3UCTOPLL, POTOYMHOKHUTEIH.
11. CoexTpasbible, 9HEPreTHISCKUE, YACTOTHBIE XAPAKTEPHUCTHKH.
12. TI3C nmHe#HKM 1 MaTPHUIBl, MUKPOKAHANBHEIE [UIACTHHBIL.
13. OcHOBHBIE MOHATHA TeOPHH BOTHOBOAOB. IlonHOE BHyTpeHHEEE OTpaseHue. | Iotepu n
YCHJIEHUE OITHYECKHUX CHTHAIIOB.
14. OOGbeMHEIC U ITaHAPHEIE ONTHYECKHE BOJTHOBOIBL.
15. Pacmpenesnenne MOIHOCTH, COOTHOLICHHS VIS JTy4EBOIO H BOJTHOBOTO IPHOIIMKEHHMI,
16. Henuneiino-ontimyeckue 3¢ deKThl B GPIITOBCKUX BOTHOBO/AX.
17. MexaHn3MBI BOSHUKHOBEHHS 1I0TEPD B ONITHYESCKHUX BOJHOBO/IAX.
18. DyeMeHTHI TEOpPUH ONTHYECKUX HAHOAHTCHH.
19. CoenuHenue u cpanyBaHie ONTHYECKUAX BOJIOKOH.
20. Ormruyeckue MyNbTHILIEKCOPBL B JIEMYJIBTUILIEKCOPEL.

DLXHNSINE DN~

Bompocsr pefitiuar-konTposs Ne3

1. ®@otounkle KpuCcTATIIE i MeTaMaTepuansl, II0HSTHE 3apeIeHHO 30HEL.

2. PacmpocTpanenne cBera B (JOTOHHBIX MaTepHATIAX C 3AIpPELIEHHON 30101,

3. Mopenmposanue onTmdeckux 3QpGeKToB B HOTOHHBIX KPHCTAILIAX.

4. CnocoGpl mOTydYeHHs peanbHbX (pOTOHHBIX KPHCTAIIOB.

5. OrpuuarenbHble TOKA3aTelh MPEIOMIEHHS. MeramaTepHansl U runepOoNTUIECKUe
MaTepHAJIBL

6. MeranosepxHOCTH. AHOMAILHOE IPEOMIICHHE H OTPAKEHHE.

7. KonnoumHbie pacTBOPEIL

8. OCHOBBI JIOKAJIBHO YCHIEHHON ONTHYeCKON MUKPOCKOIIHE H CIIEKTPOCKOIIHH,

9. ®opmupoBanme uzo0paxeHHE M oToOpaxeHHe HMHPOPMALUMM ¢ TOMOIIBK)
TOJIOTPAMMHOMA OIITHKH U ToNorpapuIecKuX CHCTEM.

10. O6vemHast ronorpadus i HOTOIYBCTBUTENLHBIE MATEPHATBI IS rosorpadpuu

11. T'onorpamMusle 1 TUPAKIUOHHEIE OIITHYECKHUE SIEMEHTEI

12. Tonorpadpuueckas  mHTCpdepoMeTpHs,  TroNOrpadUUecKas  [AMSTH,  OITHKO-
rojiorpapuyeckas 06paboTka uHGpOpMALUH

13. CocoGBI AMArHOCTUKU HAHO- U MEKPOYCTPOICTB.

14. YerpoiicTsa 1t cioco6bI BBOZA M BBIBOJA H3ITyICHHS.

15. Ontndeckme pacmpenenuTeNbHBle U KOMYTAIIMOHHEIE YCTPOHCTBA, HalpaBJICHHBIE
OTBETBUTEIIN, [IEPEKITIOUATENH.

16. Ontryeckue crekTpanbble GUIBTPEL, HHTEphEPEHIMOHHbIE IOKPBITHSL.

17. Vupasnsemsle 3epkana 0 1uQpakIEOHHEIE PEIIETKIL.

18. JIunnser @penens, Gokycupyromue KOMIOHEHTHI HHTETPATBHON ONTHKH.

19. OnromexaHudeckue KIrO4YH.

20. Mexanuveckue — CKAaHHPYIOLNIME  MHUKPO3EpKala,  JIMH3EL, MOAYASATOPEl |
JHQPAKIHOHHBIE PEIIETKH.




ITpoMexyTouHas aTTecTaANMs IPOXOIUT B hOPME 3a4STa C OLIEHKOH.
Bompock k 3a4éTy ¢ OIeHKOi
KBanTOoBO-pasMepHbIe 3 (PEKTEI.
OCHOBHBIE ITOJTOKEHHS F€OMETPHUIECKOI OIITHKH.
Knaccuueckue pa3mepHsie 3d)(peKkTEL.
OCHOBHBIE TOJIOKEHHUS BOJIHOBOM ONTHKH.
VCTOUHHKH HEKOTEPEHTHOTO M3JIyYEeHHS.
OCHOBHBIE ITONOXEHHS KBAHTOBOM OIITHKH
TBeprotenbHbIE Masepsl.
OcCHOBHEIE ITOJIOXKEHUS HEJTMHEHHOM OITHKH.
DopMHpOBaHKE BOTHOBOIHBIX CTPYKTYP B IPO3PauHBIX CPEIaX.
. TBephoTenbHBIC IPHEMHUKH M3JIyHCHHUS.
OOBbeMHBIE ¥ ITaHaPHBIE ONTHYECKHE BOIHOBOIHL.
Mertoas! ynpaBieHus ONTHYECKHM H3Ty9CHHEM.
OcCHOBHBIE KOMIIOHEHTHI HHTEIPAIBHO-ONTHIECKHX CXEM.
DoToHHBIE KpUCTAILTBL PacipocTpanenne cBeta B OTOHHBIX MaTepHAIaX.
Ousuyeckne 0cOOEHHOCTH PabOTHI FETEPOCTPYKTYP.
. MukpooIrroMexaHHYeCKHE CXEMBIL.
Ob6bemuas ronorpadus u GoTOUYBCTBUTENBHBIE MATEPHAIILT IS ronorpadum.
CriocoGk! mony4eHus Jla3epHOH HAHOKEPAMHUKH.
OCHOBHBIE [IOHATHUS TEOPHH BOTHOBOJIOB.
. MeTtamarepuans! 1 runep6oInuecKie MaTepHaIbL.
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CamocTosiTesbHASI paGoTa CTYICHTOB BKIIIOYAET B Cel:

1. Aynuropnas caMocrosTenbHas paboTa CTYACHTA 110 JUCIHIUIMHE BBIIONHAETCS Ha
1a00PaTOPHBIX B MPAKTUICCKAX 3AHATHAX IPH PELICHUH 3a/(a4.

2. BHeay/nuTopHas caMOCTOSTENbHas paGoTa  BBIIOIHSETCH CTYIICHTOM IIpH
YITYOJICHHOM H3YYeHWH JUCHUIUIMHBI [0 TeMe TNPOMICHHON JEeKiuH, IpH IOJATOTOBKE K
naboparopubsiM paGotam. OcHOBHOH (GOPMOIH caMOCTOSTETBHOM paboThl CTymeHTa sABISIETCA
M3yYEHHE KOHCIICKTA JIEKIHH, PeKOMEHIOBAHHOM JINTEPATyPEL.

CaMocrosiTenbHas paboTa 3aBepIUacT 3a/[a9 BCeX APYTHX BHAOB y4eOHOro mporecca H
MOXET OCYIICCTBIATBECS HA JICKIUAX, CEMHHApaX, NMPAaKTHUYECKHX 3aHSATUSAX, J1abopaTOpHBIX
3aHATHAX, KOHCyNbTanusx. Kak Qopma oprammsammy yue6HOro Ipomecca camoCTOSTeBHAS
paboTa CTYNEHTOB MpeACTaBIseT COGOM LeNeHanpaBIeHHYIO CHCTEMATHYECKYIO NEATSIEHOCTD
110 IPHOOPETEHMIO 3HAHUH, OCYIIECTBIAEMYIO BHE ayIUTOPHH.

KOHTpOJIb BBINOTHEHHS CAMOCTOSTENBHON PaBOTE OCYIIECTBIAETCS B XO/€ BBIIONHCHHUS
H 3aIMUTH! J7a00PATOPHBIX paGoT 10 JUCIMILUIKEE, IPH BHIIOTHEHUH MPaKTHYECCKUX 3aTaHMM, Ha
3auére,

Bonpock! JuIst KOHTPOJIS CAMOCTOATENBEHOM paboThL
OCOBEHHOCTH B3aUMOIEHCTBHS IIEKTPOMATHUTHBIX BOJH ¢ MHKPOOGHEKTAMH.
VYpaBHeHnd s pacyéra GOTOHHBIX KPUCTAIIIOR.
Bei6op MaTepuaoB ONTHYECKAX KOMIIOHEHTOB JIA3EPHEIX CHCTEM.
TexXH0I0rnYecKuil IPOLECC HATOTOBIEHMST AKTHBHBIX HJIEMEHTOR JA3ePHBIX CHCTEM,
Merozs! OneRKY HapaMeTPOB JA3ePHBIX YCTPOUCTB.
Mukpo u HaHONa3EPEI.
Mexanu3Mel GOpMHUPOBAHUS SITHTAKCHAIBHBIX IUIEHOK.
Texnosorus npoGONOArOTOBKM MAaTEPHATIOB.
S dexr onmiepa, cABUr U yIIMpEeHHE JTAHMI.
Oddexrer ®uzo u Canpsixa.
. BomnoxoHHO-0NTHYECKHE THPOCKOIIBL
. Meroasr ¢pasoBoif Koppekuun BOIHOBOTO (poHTA.
OcobeHHOCTH THIIEPOOIMYECKAX MATEpPHAIIOB.
TexHomnorun B 0611aCTH 3AMUTHEIX TONOTPAMM.
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15. Tonorpaduueckas maMaTs.

16. Omntuyeckne CUCTEMBI MCKYCCTBEHHOTO HHTEILICKTA.

17. CaepxckopocTaele criocosl Iiepeiads 1 06paboTKu MH(POPMALIHH.

18. CucreMbl Ha OCHOBE HAHOPA3MEPHBIX ¥ (JOTOHHO-KPUCTAIMYECKHX CTPYKTY].

19. CucTeMbl ONTHYECKHX M KBAHTOBBIX BBIYHCIICHHIA M OIITHYECKHE KOMITBIOTEPHL.

20. Wurerpanus MEXaHHYECKHX, ONTHYECKAX M ONEKTPOHHBIX KOMIIOHEHTOB Ha
MHKPOYpPOBHE.

7. YYEBHO-METOJUYECKOE U UH®OPMAINMOHHOE OBECTIEYEHUE
AUCIUIIJIMHBI (MO JIA)

a) OCHOBHAS JIUTEPATYpPA:

1. Apakensu C.M. Bsenenue B (emroranodoTonuky: (yHIaMEHTAIBHEIE OCHOBEI M
JA3CPHBIC METOJBl YNPABISEMOTO IMOIYYEHHS H JUATHOCTHKHA HAHOCTPYKTYPHPOBAHHBIX
MaTepHasoB: y4eOHOe mocobue 10 HapaBIeHHAM MOArOTOBKYM Gakanmaspuara 200400 (200200)
"Onrorexmuxa”, 200500 "JlazepHas TexHWka M jazepHble TexHomormu", 200700 (200600)
"QoroHrka u onTomH(popMmaruka' u cmermambEocTaM 200200 "Omnrorexmuka' u 200201
"JlasepHas Texnuka u nmasepusie Texnonormu" / C. M. Apaxenss [u ap.] ; mox obur. pex. C. M.
ApakensiHa .—— Mocksa : Jloroc, 2015 .— 743 c¢. : mn., Tabm. + 1 37eKTPOH. OIT. JHCK (CD-
ROM) (211 M6) .— Bubmuorp. B kone 4. — C. M. Apakenss, A. O, Kyuepux, B. T
IIpokomek, B. I'. Pay, A. T. Ceprees - npenoaasarenu Bil'V .—— ISBN 978-5-98704-812-2.

2. MeramaTepHanbl ¥ CTPYKTYPHO OPTaHM30BAHHbIE CPEJBI IS onrossekTponuky, CBU-
TEXHHKH ¥ HaHOQOTOHWKH [DnexTporHEIA pecypc]/ AXO. Amneema [u jp.].— DJ1eKTpOoH.
TeKCTOBEIE JlaHHBIe.— HoBocubupcek: Cubupckoe ormenenne PAH, 2013.— 368 ¢. .— Pexum
nocryna: http://www.iprbookshop.ru/32823. — 3BC «IPRbooks». — ISBN 978-5-7692-1310-6.

3. Opmuxos JLH. TexHonorus mpu6OpoB OLTHYECKOM MEKTPOHUKHA U (HOTOHHUKH
[Onexrponnklit pecype]: yueGuoe nocobue/ Opmuxos JIL.H.— ONEKTPOH. TeKCTOBBIE JIAHHEBIC.—-
Tomck: ToMckumit rocynapcTBEHHEI! YHUBEPCHTET CHCTEM YIPABICHUS W PAnMO3IEKTPOHUKH,
2012.— 87 c. — PexmM gocryna: http://www.iprbookshop.ru/13992. — 2EC «IPRbooksy.
ISSN 2227-8397.

0) momoHMTe/IbHAS IHTEPATYPA:

1. ®u3pKO-TeXHAYECKHE OCHOBHl MHKPO- H HAHOYCTPOHCTB [DNEKTPOHHBIH pecypcl:
y4ebHOe mocobue/ — DIeKTpoH. TeKcToBEIe nanHeie.— Camapa: PEABU3, 2010.— 60 ¢. —
Pexxum jroctyna: http://www.iprbookshop.ru/10148. — DBC «IPRbooks». ISSN 2227-8397

2. Mlanpapos C.M. BBenenne B KBaHTOBYIO M ONTHYECKYIO 3JIEKTPOHUKY [ DIEeKTPOHHBIH
pecypc]: yuebHoe mnocobme/ IManmapos C.M., Bamxuposa A.J.— DJNEKTPOH. TEKCTOBBIE
mannbie.— Tomck: ToMmckwif rocymapcTBEHHBIA yHMBEPCHTET CHCTEM VIPABICHHS U
pamuosniekTpornky, 2012.— 98 ¢. — Pexwum zocryna: http://www.iprbookshop.ru/13922. —
OBC «IPRbooksy. ISSN 2227-8397.

3. Opnuxo JLH. OCHOBBI TEXHOJIOTHH OITHYECKUX MaTepuanoR M u3uenuit, Yacte 1
[OnexTponnsIi pecype]: yuebnoe nocobue/ Opnuxos JI.H.— ONeKTPOH. TEKCTOBLIE JaHHBIEC.—
Tomex: Tomcknit rocyfapCTBEHHBIN yHUBEPCHTET CHCTEM YIpPABICHUS H PasHOdIeKTPOHNUKH,
2012.— 88 c. — Pexum mocryna: http://www.iprbookshop.ru/13959. — DBC «IPRbooksy.
ISSN 2227-8397.

4. Opmnkos JL.H. OCHOBBI TEXHOJOIMH ONTHHYECKHX MATEPHANIOB M m3jeimit, YacTp 2
[Onextponnslit pecypce]: yueGHoe nocodue/ Opnuxos JIL.H.— OJNEKTPOH. TEKCTOBEIE JAaNHble.—
Tomek: Tomcknmii TOCyapCTBEHHBIH yHUBEPCHTET CHCTEM YIIPABICHHA U PaluO0dIeKTPOHUKH,
2012.— 99 c¢. — Pexum noctyna: http://www.iprbookshop.ru/13960. — DEC «IPRbooksy.
ISSN 2227-8397.

B) NepHOAHYECKHE H3AHMA:

1. Xypuan «KsanToBas smekTpoHmkay. ISSN:1063-7818. Apxus HOMepoB. Pexum
nocryna: http://www.mathnet.ru/qe/archive.

2. Kypnan «@oronuka», ISSN: 1993-7296. Apxu HomepoB. Pexum Jocryna:
http://www.photonics.su.



3. Xypnan «lIpuknagnas d¢ortorukay, ISSN:2411-4375. Apx¥MB HOMepoB. Pexum
Aocryma: http://applied.photonics.pstu.ru/archives.

4. Kypnan «Hamocucremsr: ¢usmka, Xummus, maremartakay. ISSN: 2305-7971. Apxus
HOMepOB. Pexxum moctyma: http://nanojournal.ifmo.ru/articles.

8. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHWE
JAUCHOUTLINHBI

JIeKIHOHHbIE ayIUTOPHM OCHALNEHBI JOCKOH (WIS Mea MK MapKepa), SKpaHOM JUId
IPOCKIHOHHEIX CHCTEM, IIPOEKTOPOM M HOYTOYKOM.
AYyJMTOPHE JUIA TIPOBEACHHS NAGOPATOPHEIX 3aHATHH OCHAIICHBI YCTaHOBKaMH IS
BBIIOJIHEHHS J1a00PaTOPHBIX paboT:
Ne 3.1 UsyueHne KOHCTPYKIME U TEOMETPUH HOJIYIIPOBOJJTHUKOBEIX F€TEPOCTPYKTYP
Ne 3.2 HccnenoBaHne mapaMeTpoB Ja3epHEIX JHOJIOB Ha OCHOBE TETEPOCTPYKTYP
Ne 4.1 ®opmupoBaHHE OITUYECKEX CTPYKTYP B IIPO3payYHBIX MaTepraIax
Ne 5.1 Jlasepro-MHIynHpOBaHHOE HOPMHEPOBAHYIE MHKPOOITHYECKUX HIIEMEHTOB
Ne 5.2 Mopuduxanus mokasaTens IpelTOMICHHS B ONTHYECKOM BOJIOKHE (beMTOCEKyHIHBIM
JIa3€pHBIM M3JIyIeHHEM
Ne 6.1 Msyuenne KOHCTPYKITUH H T€OMETPHH HHTErPATBHO-OITHIECKAX SIEMEHTOR
Ne 6.2 Uzyuenne TeXHOIOTHH CBAPKH OIITHYIECKUX BOJOKOH



PaGouas mporpaMMa AHCIMIUIAHEL COCTABICHA B COOTBETCTRHM C Tpedopanusma PIOC

BO 1o manpasiennio 12.03.05 Jlasepras TexHuka u JIA3€PHBIC TEXHOJIOTHH.
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