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1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

IIK 1 — CnocobeH HaxoIuTh U MPOEKTUPOBATH TEXHUKO-TEXHOJIOTMUECKOE PElIeHHE Ha
OCHOBE «JIyUIIIUX MPAKTHK»

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

POIIK 1.1 ¥YmMeer cuctematuzupoBarh nHdopmaluio, noaydeHaywo B xoae HUP u OKP,
AQHAJIM3UPYET €€ U COMOCTABIISIET C IUTEPATYPHBIMU JAHHBIMU (IyUIIHE MPAKTUKL)

2. 3aga4uy oCBOCHHS JUCIUILINHDI

— 3HaTh: METOABI U CIOCOOBI MOCTAHOBKU M PELICHUS 3a7ay (PU3HUECKUX HCCIeTOBaHUN
B 00yactu (pOTOHUKH, (DU3UKU JIa3epOB U JIA3€PHBIX TEXHOJIOTHH.

— YMeTh: IpUMEHATh NU3YUYEHHbIE MOJEIIN U METO/IbI JJIs1 HaXOXKACHUS PELICHUS IPOCTHIX
3aja4 B 00J1aCTH POTOHUKH, PU3UKHU JTa3€POB U JIa3EPHBIX TEXHOJIOTUH.

— Bnanmets: paznenamu Gu3MKH, HEOOXOIUMBIMH ISl PEIICHUS] HAYYHO-UHHOBAIIHOHHBIX
3a/1a4, ¥ IPUMEHSTh Pe3yJbTaThl HAYYHbIX UCCIEAOBAaHUN B MUHHOBALIMOHHOM 1€ATEIbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumuinHa oTHOcUTCes K biioky 1 «/lucuunnunel (MOgynn)».

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNIbHOW Mporpammsbl, (GopMupyemon
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, mpeanaraerca OOydaromuMcs Ha BBIOOD.
JucuummHa BXOAUT B MOYJIb Moy 1o BEIOOpY «IIpOMBIIIIIEHHBIE TEXHOIOTHI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIMH MO JUCHHUILINHE

[TaTe1il cemecTp, 3a4eT
[IIecToit cemecTp, FK3aMEeH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jl1sl yCHenHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAaHHbBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IPEIIIECTBYIOLIETO YPOBHS 00pa30BaHHU.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

O6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 6 3.€., 216 4acoB, U3 KOTOPHIX:
-JIEKIAU: 56 4.
-1aboparopHsie: 56 u.
B TOM YHCJIE TTPAKTHYECKast MOATOTOBKA: 12 4.
O6beM caMOoCTOATENIbHON pabOThI CTYI€HTA ONpeeNieH YUEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

I JIazepHbIe TEXHOJIOTHH

Tema 1. Onpenenenrie KBAHTOBOM AJIEKTPOHUKH.

Kpamkoe cooepocanue memwvr.  VIHIynupoBaHHBIE U CIIOHTAHHBIE IE€PEXOJBbI,
kodd¢uimenTsl DiHITeHHAa. KorepeHTHOCTh MHAYIUPOBAHHOTO u3iydeHus. COOTHOIICHHE
HEONPEICTIEHHOCTEH «OHEPTHsl — BpeMs», €CTECTBEHHOE BpEeMsS >KH3HU, IIMPHUHA CIIEKTpa
CIIOHTaHHOTO wu3nyueHus. JlopeHmeBa ¢opMa nUHUH. BepoATHOCTh WHAYIUPOBAHHBIX
MEePEX0JI0B MPH MOHOXPOMATHYECKOM H3NydeHHH. OTHOPOAHOE M HEOMHOPOIHOE YIIUPEHUS.
["ayccoBa popma TUHUM NP AOTUIEPOBCKOM YIIMPEHUH.



Tema 2. Jlazepbl-yCUIUTENN.

Kpamxoe cooepocanue memwi. Ilornomenne u ycuneHue. AxktuBHas cpena. CedeHue
noryomenus. J¢p¢ext HacwlimeHus. [ITOTHOCTh MOTOKa PHEPTUM HACHIIAIOIIETO H3ITyYCHHS.
NMIybCHBIN peXuM, SHEprusi HachblLleHUs. YcuieHue u reHepauus. [lonoca mpomyckanus
ycwnutenst Oerymiedt BonHbl. Illym KBaHTOBOrO ycwiauTens. MakcuManbHas BBIXOJHAS
MOIIHOCTb. MMIYyNbCHBIA pPEXUM, MaKCHUMajbHas BBIXOJHAS SHEPrus, H3MeHeHue (Gopmbl
HMITyJIbCa IPU HETMHEHHOM YCHUIJICHUH.

Tewma 3. 'enepanus.

Kpamkoe cooepocanue memwi. OTKPBITBIN pe30oHATOP, €ro J0OpOTHOCTh. Pereneparus
pe3oHaropa 1mpu ycuieHud. [IpoxomHod pe3oHATOPHBIN ycuiauTenb. OTpaxaTelbHBINA
yCUIINTENb. YCIOBUS CaMOBO30YKIEHHS. YcCJIOBHS pe3oHaHca. YacToTa TeHepalui.
Makcumanbaasa BBIXOJHAs1 MOIITHOCTD.

Tewma 4. OTKpBITBIE PE30HATOPHI.

Kpamxoe cooepowcanue memvi. PezoHaTtopsl B 3yiekTpoHHKe. [lepexon K KOPOTKHM
BosiHaM. [lajgeHue 1OOpOTHOCTM M CryIIEHHE PE30HAHCOB 3aMKHYTBIX 00BEMOB. OTKpBITHIE
pe3oHaTOpbl, IpopexkuBaHue crekrpa. Yucino OPpenens. Moabl. Bpemst Xu3HHM MOJBI
naccuBHOro pe3onaropa. Judpaxuuonueie norepu. Meron @Poxca u Jlu. HurerpanbHoe
yYpaBHEHHE OTKPBITOTO pe30HATOpA.

Tema 5. I'ayccoBBI IyUKH.

Kpamkoe coodepocanue memvl. KoHpoKaIbHBIA pe3oHaTop. Pacmpenenenue mods.
I'ayccoBbl nmyuku. Pa3- mep nstHa. PacxoauMocTs u3inydyeHus. Paguyc KpuBHU3HBI BOJIHOBOI'O
¢ponra. IlpeoOpasoBaHme TrayccoBBIX Ny4YKOB JIMH30#. CorjacoBaHme MOJl PE30HATOPOB.
@DoKycHpOBaHHE TayCCOBBIX My4ykoB. [IpomonbHBII W momepeyHbld pa3Mepbl (OKaIbHON
o0nacTH.

Tema 6. YCcTONYMBOCTH pE30HATOPOB.

Kpamxoe codepocanue memwvi. YCTOHUMBOCTb JIMH30BBIX CBETOBOJOB. CBETOBOJ ¢
OJIMHAKOBBIMH JIMH3aMU. CBETOBOJI C UEpEeNyIOUIMMUCS JIMH3aMU ABYX Pa3IUYHBIX (POKYCHBIX
paccTosiHui. Y CIOBHE YCTOMUMBOCTH, IMAarpaMMa YCTOMUMBOCTH. DKBUBAIEHTHOCTD JIMH30BOIO
CBETOBOJIAa U OTKPBITOTO pe3oHaTopa. THIbl yCTONYMBBIX pe30HATOpOB. CeneKius mornepeuHbIxX
MmoJ nuadparmoit. HeycroifunBeie pe3oHaTOpHI.

Tema 6. HeycToliunBbIE PE30HATOPSI.

Kpamxoe cooepacanue memwr. T'eomerpo-ontudeckoe paccmoTpenue. Koaddunment
YBEJIMUYEHUS, NTIOTEPU Ha U3ilydeHHe. CUMMETPUYHBIA PE30HATOP, TEIECKONUYECKUIM PE30HATOP.
OxBuBajeHTHoe uyncio @Dpenens. Cenekuus NOpoAOJBHBIX MoA. YacToTHas cenexuus,
IIPOCTPAHCTBEHHAs CEJIEKIMS TOHKUMU NOTJIOTUTENSAMHU. J(MCTIEpCHOHHBIE PE30HATOPSI.

Tema 7. CuHXpOoHH3aLMS MOJ.

Kpamxoe cooepowcanue memvi. I'eHepanyss U3Iy4eHUS B HECKOJIBKUX IPOJOJBHBIX
Mozax. HeperynspHslii XapakTep creKTpa reHepanuu. 3arsirupanne MoJ. CUHXpPOHU3ALHS MOJ.
JIMUTEeNbHOCTE W TEPUOJ CJIEAOBAHUS HMMITYJIBCOB IPU CHHXPOHM3AUU MOJA. AKTHBHas W
naccuBHasi CMHXpoHM3anus. CaMocuHXpoHu3ama. Moaynanus gooporHoctH. [Iposan JIam6a.

Tema 8. ['a30BbIe 1a3epHI.

Kpamroe cooepocanue memvi. OCOOEHHOCTH Ta3000pa3HOI akKTUBHOU cpeibl. OCHOBHBIC
METOJIBI BO3OYXKACHHS. DJICKTPUUECKUN paspsl, Ta30JuHAMHUKA, XUMHUYECKOe BO30YyKIeHHe,
doToaucconuanys, onTuYeckas Hakavyka. Pe3oHaHCHAs mepemada dHEPTUU BO3OYKICHHS TPH



CTOJIKHOBEHUX. ['enuii-HeoHOBBINA Jazep. Cxema ypoBHe#. Ilepemaua sHeprum BO30YKIEHUS.
Konkypenuus i1uHuil n3nydenus Ha BosnHax 3,39 u 0,63 mMxm. IlapameTps! pa3psiaa, napameTpbl
Jasepa.

Tema 9. Monnble na3zepsl. JIazepbl Ha Mapax METAJUIOB.

Kpamroe codepoicanue memvr. ApronoBslil nazep. Cxema ypoBHe#. J[ByxcTymeHdaroe
BO30Yy>KJeHHe. 3aBUCUMOCTb OT IUIOTHOCTH TOKa paspsaa. YciaoBHe HHBEpCUU. ODPQexT
nepekauku rasza B paspsane. llapamerper nazepa. ['enuii-kagmueBbid Jazep. IIeHHMHTOBCKH
MEXaHU3M MOHHM3AIMu 1 Bo30ykaeHus. Cxema ypoBHeil. Katadopes. [Tapamerpsr nazepa. K. m.
J. rasopa3psaHbix ja3epoB. CamoorpaHudeHHble nepexonabl. K. m. a., 3Heprus, MOLIHOCTb
Ja3epoB Ha CaMOOTPaHUYEHHBIX TMepexojax. MeaHblil ja3ep, CXxeMma YPOBHEW, MapaMerphbl
naszepa.

Tema 10. CO:. - na3epsi.

Kpamxkoe codepowcanue memwvl. MonexkynsapHble nasepbl. TpeboBanus Kk pabouemy
BEIIIECTBY MOIIHBIX ra30BbIX Ja3epoB ¢ BeicOkuM KII/I. KonebaTenpHbie crieKTpbl MoJiekya. P-,
Q-, R-BerBu. HopmanbHbie konebanus MHOToaTOMHBIX Moiiekyid. CO.-na3zep, oOliue cBeleHusl.
Monekyna CO.. Mexanu3m unBepcuu. Posib a3ota u renus. Jlasepbl ¢ npoaoiabHON MPOKAYKOM.
OtnasHHbIE Ja3€ephl.

Tema 11. JIazepbl Ha OCHOBE KOHJCHCHPOBAHHBIX CPEI.

Kpamxoe cooepocanue memer. Crneunuka ONTUYECKOH HAKAUYKH AKTUBHOW CpEIIbI
na3epa. KBanToBble MpHOOPHI C ONTHUYECKON HaKaykoil, paboTaomiue Mo - TPEXypOBHEBOM
cxeme. PyOuHOBBIN 1nazep. OpOHWEBBIM BOJOKOHHO-ONTHYECKUM KBAaHTOBBIM YCHUIIUTEIb.
KBantoBbeie npubopsl, paboraroliue MO - YEThIPEXypoBHEBOM cxeme. HeomumoBblii nasep.
[IpeoOpazoBaHue 4yacTOThl U3Iy4YeHHUs B HenuHeiHoW cpexae. IlepectpanBaemble Ja3epbl Ha
kpacutensix. [lapamerpudeckas renepainus cBera.

Tewma 12. ITorynpOBOJJHUKOBBIE Ja3€pPHl.
Kpamroe cooepocanue memwi. Ilpunuun npeiictBus. Mmxexkuuonnas nakauka. JI'C -
nazepsl. POC - u BPIIU - naszepsl.

Tema 13. BaxHeiine npuMEeHEHNUs 1a3€POB.
Kpamroe cooeporcanue memwor. O6nmactu npuMeHeHus azepoB. OnTudeckas rojorpadus.
KBaHTOBBIE 3TaNIOHBI U cTaHAapThl YacToThl B CBY 1 ontuyeckoM JuanasoHax.

Tema 14. Baxneiine npuMEHEHNUs 1a3€POB.
Kpamxoe cooepoicanue memei. PezoHaHCHOe BO30yxaeHHe dacTull. CeleKTuBHOE
BO30Yy:KJIeHHE N30TONOB. | 'eHepalyst UMITyJIbCOB CBETA YJIBTPAKOPOTKON JITUTEITLHOCTH.

II ®oToHNKA

Tema 15. 3agaun ¢poroHuKA.
Kpamkoe  cooeporcanue  memwr. Hanpasnenus ¢otonuku. OnroumHpopMaTHKa.
OnTryeckre HAaHOCTPYKTYPBI U UX CBOMCTBA. POTOHHBIE KPUCTAILIIB.

Tema 16. cTouHMKN U3TyUYEHUS.

Kpamxoe  codepocanue  memwvr.  1lodynpoBOJHMKOBBIE  HAHOCTPYKTYpbl U
HaHoycTpoiicTBa. Mcrounuku ¢(oOTOHOB. Marepuanbl U CTPYKTYPHl MOJYIPOBOJHHKOBBIX
ycrpoiictB. KBaHTOBO-pasMepHblE Jlazepbl M Ja3epbl ¢ MHKpope3oHaropamu: Jlazepsl Ha
KBaHTOBbIX sMax. Jlazepsl Ha KBaHTOBBIX TOYKax. [lolMynmpoOBOAHMKOBBIE BEPTUKAIBHO
u3Iydaronme gasepbl. QOTOHHO-KPUCTAIUINYECKHE JIA3€Pbl C MUKPOPE30HATOPAMH.



Tema 17. @oTOnpUEMHUKH.

Kpamxoe cooepoicanue memor. 110mynpOBOAHUKOBBIE JIE€TEKTOPHl (OTOHOB  JUIS
ontu4eckux npueMHuKoB. ConHeunbie (orodnemMenTsl: (CoHeyHbIE 3JEMEHTHl Ha OCHOBE
METaJUI00praHMYeCKUX NepoBCKUTOB.) [Ipubops! ¢ 3aps10BOil CBA3bBIO.

Tema 18. Moaynaropsl.

Kpamrxoe codepocanue memwl. INEKTPOONTUYECKHE MOAYIATOPHI cBeTa. MHTErpanbpHO-
ONTUYECKHE MOAYJIATOPBl CBETA. DJEKTPONOIJIOUIAIOIIME MOAYJATOPhl Ha OcHOBE 3(ddekxra
Kennpima-®panna  u - kBaHTOBOpasMepHoro 3¢dexra Ilrapka. Marautoontuieckue
MOJZYJIATOPBI CBETA. AKYCTOONTHYECKHE MOIYJIATOPHI cBeTa. [IpocTpaHCTBEHHBIE MOYJIATOPHI
cBeta. ONTPOHBI.

Tema 19. OnTrka HEOJHOPOIHBIX CPEI.

Kpamxoe codepowcanue memvi. BOTOKOHHBII CBETOBOJ: XapaKTEPUCTHKH, TEXHOJOTHS
U3rOTOBJICHHE U UX NpuMeHeHue. CrienuanbHble BOJTHOBOABL: POKOH, rpajaH, ceabpok. MyTHbIE
cpenpl. MHTerpanbHas onTHKAa: AKTHUBHBIE JIEMEHTHl MHTETPAJbHOM ONTUKU U TEXHOJOTHUS
MHTETPAJIbHON ONTHUKH.

Tema 20. BonOKOHHO-ONTUYECKHUE CUCTEMBI CBSI3H.

Kpamxoe cooeporcanue memvl. BOTOKOHHO-OIITUYECKUE CUCTEMBI CBSI3U. BOIHOBOAHBIE
ONTUYECKUE YCUIMTENIM U Ja3epbl: BOJOKOHHBIM yCUIUTENb JIETMPOBaHHBIE 3pOHEM U
BosiokoHHbIe BKP-ycunurenn. Hanononsipusatopsr.

Tema 21. TexHo0rMM HaHOIJIA3MOHUKHU.
Kpamxoe cooepoicanue mempr. IlnazMOHMKA: IUIa3MOHBI M IUIa3MOHHBIN PE30HATOP.
HanonnazmoHuKa: 1m1a3MOHHBIN HaHOa3ep. IIpuMeHeHns yCcTpoiCTB HAaHOIUIA3MOHUKH.

Tema 22. TexHOIOTMY HAHOIIA3MOHUKH.

Kpamxkoe cooepocanue memwi. Metamarepuansl. «lIpaBbie» u «JleBbie» H30TpOMHBIE
cpenpl. OnTHKa MaTepuajoB C OTPHUIATEIBHBIM IOKa3aTenaeM mpenomieHus. OnTudeckue
MJIa3MOHHBIE MeTamarepuainbl. [IpuMeHeHHe ONTHUYECKUX METaMaTepuasoB JJIsi BOJIHOBOI'O
oOtekanus npeameToB. MeranoBepxHocTh. [ MOpUIHBIE HAHOAHTEHHBI.

Tema 23. OnTuueckast 3aMCh, XpaHEHUE U CYUThIBAHUE HH(OPMALINH.

Kpamxoe cooeporcanue membi. MarHuTHbIE DIEMEHTHl TMaMATH. OJIEKTPUYECKHE
aneMeHThl naMsATu. OnThyeckue 3JIeMEHThl NaMmsATH. [onorpaguyeckue HI€MEHThl MaMATH.
3aroMMHaIONIME YCTPOMCTBA HA OJHOKBAHTOBBIX JKO3€()COHOBCKMX 3JEMEHTaX MaMsITH.
CerneroaeKTpu4ecKre S3HEProHEe3aBUCUMBIE 3aTIOMUHAIOIINE YCTPOUCTBA.

Tema 24. OnTuuecKue TEXHOIOTHU B BRIYMCIUTEILHON TEXHUKE.

Kpamkoe codepowcanue memvl. ONTHYECKHE IJIOTUYECKHUE YCTPOWCTBA HAa OCHOBE
ONTUYECKOH OHCTAaOMILHOCTH. AHAJOrOBbIE ONTUYECKHME  BBIYHCIEHHS. AHAIOrOBbIE
npoieccopsl. ONTUYECKHE MPOLECCOPhl HEUYETKOM JOrMKUA. ONTHYecKHe HEWPOHHO-CETEBbIE
KOMITHIOTEPHI.

Tema 25. ®u3ndeckre 0OCHOBBI KBAHTOBO HAHOTEXHOJIOTHH.

Kpamxkoe cooepoicanue memsi. KBaHTOBass HAHOTEXHONOTHS. TeopeTUuecKrue JIEeMEHTHI
JUJIs. TIOCTPOEHUS KBAHTOBOTO KoMIbloTepa. llomydeHne 3amyTaHHBIX KBAHTOBBIX COCTOSTHHIA.
HepasencrtBa bea.

Tema 26. KBaHTOBBIE€ BHIYMCIICHHS U ONIEpPALUU.



Kpamxkoe codepocanue memvr. KyOutol. BpluncieHne Ha KBaHTOBOM KOMIIBIOTEpE.
OnHOKyOUTOBBIE BEHTWIH. TpexmepHas Bu3yanusauus KyOurta. Jlormueckue 3IEMEHTHI,
JneiicTByomye Ha JABa Kyourta. Jlormdyeckue »siIeMEHTHI, AEUCTBYIOIIME Ha TpU KyOwura.
YHuBepcajlbHblE KBAHTOBBIE BEHTHJIU.

Tewma 27. KBaHTOBBIEC BHIYMCIICHHS U ONIEPAIUU.

Kpamroe cooepoicanue memwi. Teopema o 3ampere KioHHpoBaHus. KBaHTOBas
Tenenoprauus cocrosHui. KBantoBas kommyHukauusa. KBanroBas kpunronorus. KBaHToBbie
AJITOPUTMBI.

Tema 28. KBaHTOBBII KOMIIBIOTED.

Kpamxoe cooepoicanue memol. VineanbHbIl KBaHTOBBIA KomibioTep. CpaBHEHHE
KBAaHTOBOTO KOMIIBIOTEpA C ONTHUYECKUM KOMIbIOTepoM. PDusnueckue mpodIeMbl KBAHTOBBIX
KoMmmbloTepoB. OOIue TpeOoBaHMsS I pean3alii KBAaHTOBOTO KOMIIbIOTEpa. KBaHTOBBIN
KOMIIBIOTEp Ha OCHOBE CIEKTPOMETpa SJEPHOr0 MarHUTHOro pe3oHaHca. KBaHToBbIe
KOMITBIOTEPHI Ha PA3INYHON (PH3HUECKON OCHOBE.

9. Tekymuii KOHTPOJIb MO TUCIUITHHE

B mpomecce wu3ydeHus IUCHMILIMHBI MPETYCMOTPEHBI HECKOIBKO (DOPM KOHTPOJISL.
OI_IeHKa 3HaHI/II7I, YMeHI/Iﬁ 1 HABBIKOB ACATCIIBHOCTU, XAPAKTCPUIYIOMIUX DTAIIbL (1)OpMI/IpOBaHI/I$I
KOMITETCHIIMH 110 JUCIUIUIMHE, POBOAUTCS B (hOPME TEKYILIEr0 KOHTPOJIS.

TeKyanﬁ KOHTPOJIb IO AUCHUIUIMHE IIPOBOAUTCS ITYTEM KOHTPOJA IMOCCIIAEMOCTH,
NPOBEICHUS KOHTPOJBHBIX pabOT, TECTOB MO JIEKIMOHHOMY Marepuaily, W (ukcupyercs B
(bopMe KOHTpOJ’IBHOﬁ TOYKHU HC MCHCC OJIHOI'O pa3a B CEMCCTDP.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
yqe6Hor0 Impouecca: JICKIHU, JIa60paToprle pa6OTBI, KOHCYJIbTallUH, CaMOCTOATCIIbHAA pa60Ta
CTYZEHTa U €€ KOHTPOJIb MPENOIABATEISIMH C IOMOIIBIO 3aJaHUM.

OLIGHOLIHBIG MaTCepHuaJibl TEKYIICTO KOHTPOJIA Pa3MCIICHBI Ha camite TI'Y B pasaeiie
«udopmanus 06 obpazoBaTenbHOI porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3ader B IATOM ceMecTpe MPOBOJIUTCS B YCTHOW gopme no Ousneram. buser comepxur
JIBa TeopeTHueckuii Bonpoca. [IponomxurensHocTs 3auera 1,5 yaca.
[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOIIPOCOB
1. OcHoBHbIE NOHATHS (PU3MKH JIA3€POB U KBAHTOBOH 3J1eKTPOHUKHU. McTopuueckas

CIpaBKa.

Pa3Butue pusuku nazepos B ToMckoM rocyHuBepcurere 1 B . Tomcke.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyY€HUE, MOTJIONIEHUE.

[Tpuniun pa®oTsl nazepa.

Cxema ycTpoiicTBa j1azepa. CxeMbl Hakauku. TpexypoBHEBas U

YeTHIPEXYPOBHEBAs CXEMBI JIa3epa.

6. OOmas Teopusi ONTHYECKOTO KBAHTOBOTO YCHIIMTEIS U TeHepaTopa. JByx- u
TPEXYPOBHEBBIE Ja3€EPHI.

7. OO0mast Teopusi ONTHYECKOTO KBAHTOBOT'O YCUIIUTEIS U TeHEpaTopa.
YeTsIpeXypOBHEBBIi J1a3ep.

8. Onruueckue pe3oHaTophl. TUIBI KoeOaHui. MomoBast CTPYKTypa.

9. OnTHueckue pezoHaTopsl. JJo6poTHOCTH pe3oHaTopa. OTKPBITHIN pe3oHaTOp.
Kondurypanuu 3epkai.

10. IlpocTpaHcTBEHHBIE U BPEMEHHBIE XapaKTEPUCTUKHU JIa3€pHOT0 U3ITyUEHHUS.
Pexumbl paboThl J1azepa: cBOOOAHBIN, MOAYIISAIUN TOOPOTHOCTH, CHHXPOHHU3ALUU
MOJI.

11. KorepeHnTHOCTb Ja3epHOro uznydeHus. DokycupoBka.

arwn
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12.
13.

14.
15.
16.
17.
18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.

29.

30.

31
32

VYrona pacxogumocTtu nmyuka. Kommumarus 1a3epHoOro myuka.

[Tonspuzanus. Yron bprocrepa. Pezonatop u mupuna nuHun. CrieKTpasibHbII
COCTaB JIa3€PHOI0 U3TyUYECHUSI.

KoMIoHeHTHI J1a3epoB U BCIIOMOTaTeNbHbIE YCTPOICTBA. 3epKala.
[TonsipuzaTopsl. MaTepuansl AJ1si OKOH.

Monaynstopsl noOpoTHocTH. HennHeiiHble onTrYecKue 3IeMEeHTHI.
Knaccudukanus 1a3zepoB ¢ y4eToM pa3IndHbIX METOJ0B HAKAYKH.

["a3oBbie n1azeprl. OcoOeHHOCTH ra3000pa3HOi aKTUBHOM cpebl. OCHOBHBIC
METOJIbI BO30YKIEHUS (IJEKTPUUECKUN pa3psill, Ta30JMHAMHIKA, XUMUYECKOE
BO30YyXJIeHHE, (POTOAMCCOIUAIINSA, ONITHUECKAs HAKAYKA).

I'enuii-HeoHoBBIH azep. CxeMa ypoBHei. [lepenada sHeprun Bo30yKISHHUS.
[TapameTpsl pa3psizia, mapaMeTpsl Jiazepa.

Jlazep Ha mapax menu. MexaHu3M reHepaluu 1 OCHOBHBIE XapaKTEPUCTUKH
Ja3epoB Ha CaMOOTPaHMYEHHBIX Nlepexoax. TpexypoBHeBas MoaeNb. Pexum
HACBIIIEHHON MOIIIHOCTH.

Jlazeps! Ha napax MeTaiioB. CriocoObl BBEAECHUSI 1IAPOB METAJIOB. Y IIpaBJIeHHE
napamerpamu Cu-azepa myTeM BO3JICHCTBUS Ha SJIEKTPOHHYIO KOMIIOHEHTY
IJ1a3MBl.

HNonnsbie nazepbl. AproHoBsii gazep. Cxema ypoBHEM.

Hounnble nazeppl. KOHCTpYyKIMS aKTUBHBIX 3JIEMEHTOB.

Jlazepsl Ha nonax Ba, Ca, Sr

He-Cd-nazep. [Tapametps! nazepa. [leHHUHTOBCKHMIT MEXaHU3M MOHHU3AIMH U
B030y>kaeHus. Cxema ypoBHeil. Karadopes.

Jlazepsl ¢ onTHyeckoi Hakadykoi. JIazep Ha mapax pTyTH ¢ ONTHYECKON
HaKau4KOM.

CO-nazep. [Tapamerpsl nazepa. Hakauka B CO. — na3epe. Bpamarensnas
CTPYKTYpa.

CO--na3epsl ¢ MeJIJIEHHON U OBICTPOI MPOJI0JIbHOM NMpokaukoi. OTHasiHHbIE
na3epbl. BoTHOBOIHBIE Ta3€epBI.

CO-na3zepsl ¢ nonepeuHoit npokaukoit. CO. - 1a3eppl aTMOC(HEPHOTO JTABICHUS C
nornepeyHsM Bo30yxkaenueMm. ['azoqunamuueckuit CO. — nasep.

Jlazep Ha aTFOMOUTTPHEBOM T'paHaTe ¢ HEOAUMOM. PU3NYECKUN TPUHIIUIT
neiictBus nazepa Ha AU :Nd- B pesxumax cBOOOJHOMN TeHepaluy U MOIYJISILUN
JOOpPOTHOCTH PE3OHATOPA.

W3myyaTenu TBEpAOTENBHBIX Ja3€POB.

. BosiokoHHBIE J1a3ephl.

. JlnoaHbIe J1a3ephl.

Pesynbrarhl 3auera OnpeensaoTCs OLEHKaMU «3a4TEHO», «HE3aYTEHOY.
«3a4TE€HO» - JaHbl MOJIHBIE OTBETHl HAa BOIPOCHI, CTYJIEHT IPOAEMOHCTPUPOBAI IITyOOKOE
OBJIA/ICHUE JIEKIIMOHHBIM MaTE€pPUAJIOM.
«HE3a4YTEHO» - B OTBETAaX JOIYIIEHbI OIIMOKH, OTBET BHICTPOEH HE JIOTUYHO, CYMOYPHO.

JK3aMeH B IIeCTOM ceMecTpe IMPOBOJIUTCS B ycTHOW ¢opme mo Ouneram. buner
COJIEPKUT JABa TeopeTndeckuii Bonpoca. [IpogomkurensHocTh 5k3ameHa 1,5 Jaca.

[TpuMmepHBIii TepedeHb TEOPETHUECKUX BOIIPOCOB

OnTuyeckne CUCTEMBI JTa3epHO 00pabOTKH.

[TornomeHne U3Iy4eHUs METAIIIAMHU M UX ONTUYECKHE CBONCTBA.

dusnyeckas MOJIETb Ja3epHOM 00paOOTKH.

JlazepHas 06paboTKa MaTEpHUAIOB: B3aUMOCBSI3b MEXKIy 00pabOTKOM MaTepHaIoB U
nmapamMeTpamH Ja3epoB.



5. TexHOomOTHYECKHE JIa3€PHI.

6. JlazepHoe u3inydeHue B 00paboTKe MaTepHAaIIOB.

7. MonenupoBaHue JIa3epHONH 00pabOTKH.

8. JlazepHas MuUKpo0oOpaboOTKA.

9. JlazepHsbie cuCTEeMBI 111 00paOOTKH MaTepHaJIOB.

10. [TpumeHenue 1a3epoB B 00pabOTKE MaTepHaIOB.

11. JIazepHnas pe3ka.

12. JIazepHast cBapka.

13. [IpeumymiectBa Ja3epHOil 00pabOTKM MaTepwajioB IO CPAaBHEHUIO C JAPYTUMH
CIIOCO0aMH.

14. BnusiHue CTENeHW YEepPHOTHI € Pa3lMYHBIX METAUIOB HA TapaMeTpbl CBAPKU M PE3KH
METAaJUIOB.

15. [TapameTpsl J1a3€pPHOTO HM3IYYCHUS, HCIOIB3YEMOTO ISl PE3KH Pa3IMYHBIX MapoK |
TOJIIIMH METAJJIOB.

Pe?;y.]II)TaTI)I OK3aMCHa OIMpCACIIAOTCA OLICHKaMH «OTJIMYHO», «XOpouio»,
«YOOBJICTBOPHUTCIIBHO», «KHCYAOBJICTBOPHUTCIIEHOY.

YpoBeHb 0CBOEHMS OLIEHKA
CryneHT nokasai OTIMYHBIC 3HaHUS 00 yCTpOiCTBE M MPUHIIMIIE PAaOOTHI
7a3epoB. Y CIENIHO BHINOIHIII JIAOOpaTOpHbIE paOOThl U MPAKTUYECKUE OTJINYHO

3aJaHud 110 JUCIUIUINHE.

HpI/I OTBETEC AOIYIIECHBI HE3HAYNUTEIILHBIC OIIMOKHY W/WIIH HETOYHOCTH.

VYcnenrHo BHINOTHEHBI TA00PATOPHBIC PA0OTHI M MPAKTUUCCKUE 3aJaHUS TI0 XOpOIIOo
IVCLHUIUINHE.

IIpu orBeTe HOMYIIEHBI IPyOble OMIMOKHU. BEITOIHEHBI 1a00paTOpHbIE PAOOTHI

H;)aKTI/I‘IeCKHC 3gnaHH$[ C,ZF;;{LI. pAEP P " | YIORICTBOPHTEIEHO
HesnaHue 3Ha4MTEIBHOM YaCTH IPOrPAMMHOI0 MaTepyaia, HEyMEHHE JaKe C

MOMOIIIBIO MPEToaBaress ChopMyIHPOBaTh MTPABUILHBIC OTBETHI HA HE
MOCTaBJICHHBIC BOITPOCHI, HEBBIMTOJHEHUE JTJA00PAaTOPHBIX M MPAKTHYECKUX yIOBJIETBOPUTEIHHO

pabor.

OrneHoyHBIE MaTepHANbl ISl TPOBEICHUS MPOMEKYTOYHON aTTeCTAllMM Pa3MEIIeHbI Ha
cahte TI'Y B pasmene «Mudopmanus o0  oOpa3oBaTenbHONW  mOporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIN y4eOHbIHM Kypc 10 JUCIUIUIMHE B 3JIEKTPOHHOM 00pa3oBaTeNbHOM cpele
LMS «iDO» - https://Ims.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KyTO‘IHOﬁ arrecraguu 110
JOUCLIAILIIMHE.

B) MeTtoauueckue yka3aHus M0 MPOBEICHHIO JaOOpaTOPHBIX PadoT.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3allyl CaMOCTOSTEIbHON pabOThI CTY/IEHTOB.

12. Mlepeuens yueOHOI TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:
1. JI.B. Tapacos, YetslpHaauats jekiuii o nazepax / U3parenscreo: JIMBPOKOM, 2011.
— 174 c.
2. O. 3Bento, [Ipunmuns! nazepos / [lep. nox Hayu. Pen. T.A. [lImaonoBa. 4-oe u3n. —
CII0.: U3naTenbcTBO «Jlanby, 2008. — 720 c.
3. Aiixnep 1O., Aiixnep I'.-U. Jlazepsl. Mcnionnenue, ynpasnenue, npumenenue / Cepusi:
MUP ¢uzuxu u rexuuku // M.: Texnocdepa, 2008. — 442 c.



https://lms.tsu.ru/course/view.php?id=00000
http://www.biblio-globus.us/search.aspx?do_quicksearch=yes&search_field=F210c&quicksearch_value=%CB%C8%C1%D0%CE%CA%CE%CC

4. MenymenkoB, A.Il. ®u3nveckne OCHOBBI JJa3€PHON TEXHOJIOTHH: yueOHOE TOCOOHe ISt
By30B. YuebOnble nmocodus / A.Il. Menymenkos, B.H. Heonun, B.H. IlerpoBckuii. - M. : HUAY
MHUO®U, 2010. - 212 c.

5. Bakc, E.JI. IlpakTika npenu3noHHoOH J1azepHoi 00paboTku. / Munenskuit M.H.,
Canpeikun JI.I'. — M.: Texnocdepa, 2013. — 710 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

1. H.B. Kapios. Jlekuuu 1o kBanToBOM 31ekTponuke. M., Hayka, 1988.

2. A.H. Conparo, E.JI. Jlarym, I'.JI. Ye6orapes, H.A. ¥Onun, A.B. Bacunsena, FO.I1.
[Tonynun, O.O. IIpyunakoB, MMnynbCHO-IEpUOAMYECKHE JIa3epbl Ha Iapax CTPOHLMS U
kanbius/mon pea. A.H. Connarosa, E.JI. Jlatyma. — Tomck: TMJI-IIpecc, 2012. - 520 c.

3. B.A. MansimeB, OCHOBBI KBAHTOBOMW 3JICKTPOHHUKH U JIa3epHON TEXHHUKH /
UznarensctBo: Beicias mkoxaa , 2005. - 543 c.

4. B.II. Beiiko, M.H. JluGencon, I'.'T. UYepssikoB, E.b. SxomneB, BzaumonelictBue
nazepHoro wusnydeHust ¢ BemiectBoM. CunoBas onrtuka/llog pen. B.M. KonoBa. — M.:
®usmatnut. 2008. — 312 c.

5. bopeiimo, A.C. Jlazepsl: ycTpoHCTBO U AeicTBHE. [DIEKTPOHHBIN pecypc]| : YueOHbIe
nocobus / A.C. bopeiimo, C.B. Bakun. — Dnexrpon.gan. — CII6. : Jlanp, 2016. — 304 ¢. —
Pexum nocryna: http://e.lanbook.com/book/72972 — 3arun. ¢ 3kpaHa.

6. 3emckuii, B.M. @®usznka u TEXHUKAa HMIIYJbCHbIX JIa3€pOB Ha KpacHUTENX.
[DnexTpoHHbIit pecypc] : Monorpaduu / B.1. 3emckuit, F0.JI. Konecuukos, 1.K. MemkoBckuii.
— Dmekrpon.jan. — CII6. : HUY HUTMO, 2005. — 176 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/43763 — 3ar1. ¢ skpaHa.

7. l'omy6enko, KO.B. BosiokoHHBIE TEXHOJOTUYECKHE JIa3epbl. [DNEKTPOHHBINA pecypce] :
YueOusie nocodus / F0.B. 'onybenko, A.B. borganos, FO.B. BanoB. — DnexTpon.nan. — M. :
MI'TY um. H.D. baymana, 2010. — 50 c. — Pexxum nmocryna: http://e.lanbook.com/book/52342
— 3aru. ¢ ’KpaHa.

[Maxno E. A. Ananutuyeckue MeETOAbl pacyeTa Ja3epHbIX MHUKPO— M HAaHOTEXHOJIOTHH.
VYuebHoe mocooue — CII6: CIIoI'Y U'TMO, 2009. — 77 c.

I'puropesay A.I'. OcHoBbI J1azepHOM 00paboTku MaTepuanoB. — M.: MammHocTpoeHue,
1989.

I'puropesany  A.I'., CadonoB A.H. Jlazepnas TtexHuka u TexHoJorusi. OCHOBBI
JIa3epHOrOTEPMOYIIPOYHEHHUS CIUIaBOB, T. 6. — M.: Beicmias mikona, 1988.

CepebpsikoB, B.A. Jlazepusie TexHonoruu B meauimue. — CI16. : HUY UTMO, 2009. —
266 c.

B) pecypchl cetu MHTepHeT:

1. Pecypcol Poccuiickoii anekrporHoit oubmuorexn Www.elibrary.ru

2. Beiiko, B.I1. BBenenue B na3epHbie TexHONIOTUU. [DnekTpoHHbIH pecypce] / B.I1. Beiiko,
A.A. TlerpoB. — Dnekrpon.xan. — CII6. : HUY UTMO, 2009. — 143 c.

3. Hayunas osnexktponHas Oubnuoreka eLIBRARY.RU [Dnektponnblii pecypc]. —
Dnextpon.aan. — M., 2000- . — URL:_http://elibrary.ru/defaultx.asp?

4. OSA Publishing [Electronic resource] / The Optical Society of America (OSA). —

Electronic data. — Washington, USA, 2016. — URL.:_https://www.osapublishing.org/

SpringerLink [Electronic resource] / Springer International Publishing AG, Part of

6. Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. —
URL.:_http://link.springer.com/

o

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE ¥ CBOOOTHO PacpOCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:


http://www.biblio-globus.us/search.aspx?do_quicksearch=yes&search_field=F210c&quicksearch_value=%C2%FB%F1%F8%E0%FF%20%F8%EA%EE%EB%E0
http://www.elibrary.ru/
http://elibrary.ru/defaultx.asp
https://www.osapublishing.org/
http://link.springer.com/

— Microsoft Office Standart 2013 Russian: maket mporpamm. BiirouaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnmMuHO JocTynHbIe 00maunbie TexHonoruu (Google Docs, SIHaeke AuCK u T.11.).

- MPOrpaMMHBIM ObecrieueHreM i1t 00padoTku nzoopakenuit CX31, CarlZeiss

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi Ooubimorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast 6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun aJid NpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun Juisl TIPOBENEHUS 3aHATUM CEMUHApPCKOro THWIA, WHAMBUIYAJIbHBIX U
IPYIIIOBBIX KOHCYJIBTALUMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JOCTYIIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HMH(pOPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

Jlaboparopuu, 000pyI0BaHHBIE:

- 2 J1a3epHO-ONTHYECKUX CTEH/a;

- MHUKPOCKOIT B KOMIUIEKTE C MPOTpaMMHBIM oOecrieueHueM JUisi 00paboTKu M300paskeHHi
CX31, CarlZeiss

- JIa3epHBbI KOMIUIEKC C JIHUCKPETHOW U HENPEPBIBHOW IEPECTPOMKON IJIMHBI BOJIHBI
(Mogens «LITT-Dye»), OO0 «JIUTT» (cepTuduxaT COOTBETCTBUS);

- na3zepHbli KoMmIuleke «Munumapkep 10 M»;

- na3zepHbli KomIuieke «Speedy 100 Ry;

- nasepHblit mpoekTop GS-06W-Air;

- ocumiuiorpad Tektronix TDS 3014B;

- KOMMYHUKalMOHHBIN Motynb TDS3GV;

- uryn TokoBelid P6022 (60MHZ,250A, 5 FT);

- 1y BeICOKOBONBTHBIN P6015A (75MTI', 40KB, 2,5Mm xabens);

- MaKeT JJig aHanu3a ocuuiuiorpamm WaveStar, Tektronix;

- criektpomeTp B obmactu ot 0,5 10 1,1 Mim;

- U3MepUTENb ONTHYECKON MOIHOCTHU (TepMmoroinioBka, auciieii), OPHIR Optronics;

- aHanmzarop npoduis myuka, OPHIR Optronics;

- aHanu3atop crnektpa uznyudenusi, OPHIR Optronics;

- cnektpometp FSD-8.

15. Uudopmanus o pa3padoTUHKax

IOnua Hwukomait AnekcaHIpoBWY, JTOKTOP TEXHUYECKHMX HaykK, mpodeccop Kad.
yIpasieHUs nHHOBauusaMu TI'Y;

Peiimep Urops BukropoBud, crapmuii npenojaBaTenb Kad. yrnpaBieHUs HHHOBALUSIMU
TTY;


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

BacunreBa AnnHa BuktopoBHa, crapmuii mpenojaBatelb  Kad.  yIPaBJICHHS
uHHOBauusamu T1'Y



