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Pa3padoruukmu:

[Mpodeccop kadenpsr ONTHKO-3TEKTPOHHBIX TPUOOPOB, TOKTOP

¢$u3nKo-MaTeMaTH4eCcKUX HayK, goreHT Mcromuna H. JI.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHocTH 12.05.01 DOnexTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno [09.04.2021, Ne 4
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)
[lenp oCBOCHHS AMCHMILIUHBI - PACHIMPEHUE W YDIyOJeHHE 3HAHWW O KBAaHTOBOUW MpPHUPOIE
ONTUYECKUX SIBJICHUH, JISKAIIUX B OCHOBE JICUCTBUSA JIa3EPOB

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- OCBOGHHME CTyICHTAMH HaBBIKOB K aHAJIW3y MCXOIHBIX TpeOOBaHUI K MapaMeTpam
pa3pabaThiBa€MOT0 ONTHKO-3JIEKTPOHHOTO TPHOOpa;

- popMHupOBaHKE y CTYACHTOB YMEHUN aHAJM3UPOBATh MPEIbSBISIEMbIE TEXHHUECKUE TPEOOBAHHS K
nmapamMeTpaMm  pa3padarhblBa€MOTO  ONTHKO-JIEKTPOHHOTO MpHOOpa €  yYETOM  H3BECTHBIX
AKCTIEPUMEHTAIBHBIX M TEOPETHYECKUX PE3YIBTATOB;

- (opMHpOBaHUE y CTYJCHTOB yMEHHUI pa3pabaThiBaTh OTAEIbHBIC MPOTPaMMbI U MOAIPOTPAMMBI
JUISL PELIEHUs] PAa3iIUYHBIX 3a1a4 IPOCKTUPOBAHUSA, KOHCTPYUPOBAHUS, UCCICAOBAHUA U KOHTPOIA
OINITOTCXHUKHU, ONTUICCKHUX U OINTUKOIJICKTPOHHBIX HpI/IGOpOB;

- 1aTh CTyACHTAaM HaBbIKM paboTaTh ¢ 0a3aMU JaHHBIX U HCTOYHUKAMH UH(OpMaLIUU.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlv3a M MOJAEITUPOBAHUS B HHXEHEPHOM E€ATENbHOCTH, CBSI3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTHUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAIbHOTO Ha3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH IesTeTbHOCTH
3uamo:

OIIK-1.1/311 CyuraocTs mpo0iieM, BO3HUKABIIMX B €CTECTBO3HAHWU HA Pa3IUYHBIX
JTanax pa3BUTHUS TyXOBHOU KYJIbTYpbI

OIIK-1.1/382 TeopeTuveckre OCHOBBI, MPUHIUIIBI, METOABI M MOJAEIH K MOCTPOCHHUIO
00nekToB paszpadboTok CAP (u CAY)

Ymemu:

OIIK-1.1/YMmI1 Tlonp3oBaTbesi 3HAHUSIME B OOJIACTH €CTECTBEHHBIX HAYK ISl OOBSICHEHUS
KOHIICTIIIUH COBPEMEHHOTO €CTECTBO3HAHU

OIIK-1.1/¥YM2 AmnanusupoBath paszpabotku momeneir o0ObekroB CAP(m  CAY),
OPUMEHSATh TPHHIMIBI U METOABl HWACHTU(UKANUU I WX TOCTPOSHUS, OIEHKHU
3¢ dEKTUBHOCTH M Ka9eCTBA

Braoemy:

OIIK-1.1/HBl Metonamu ananu3a aisi TaKTUKO-TeXHHUYecKuX Xapakrepuctuk (TTX)
AIIEKTPOHHBIX M ONTHUKOIICKTPOHHBIX MPHOOPOB U CHCTEM CIEIUATHHOTO HA3HAYCHUS,
metogamu npoektupoBanuss CAP (u CAY) ¢ OCHOBHBIMHU CIOCOOAMHU COCTABJICHHS
MOJIENICH U TIPOTPaMM Ha UX pa3paboTKy

OIIK-1.2 TIpumeHsieT METObl MAaTEMAaTUYECKOIO aHAIN3a W MOJEIMPOBAHMS B MH)KEHEPHOU
NESITENIBHOCTH

3name:

OIIK-1.2/311 Metoasl pa3pabOTKH MaTeMaTHUYECKUX MOJENEH K aHaIMU3y MPOLECCOB H
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX MPHOOPOB U CUCTEM
CIeI[Ha3HAUEHUs

Ymems:
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OIIK-1.2/¥ml ®opmanu3oBaTh MareMaTHYeCKHE MOJENU IPOLECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) st 3MeKTPOHHBIX M ONTUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM CIIELUATIbHOIO HA3HAUEHUS

Bnaoemw:

OIIK-1.2/HBl HaBbikaMu HWH(POPMALMOHHOTO MOJCIUPOBAHHUS THUIIOBBIX OOBEKTOB
cucteM CAP u CAY 5neKTpOHHBIX M ONTHUKOIEKTPOHHBIX HPUOOPOB M CHUCTEM
CHEIMAJILHOTO Ha3HAYECHMUSI

ITK-3 CriocoGHOCTh K aHaIu3y, pacdeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 33/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpOBHSX, B TOM 4YHCJIE€ C HCIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOTO MPOEKTUPOBAHUS

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE M CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEICISIET
¢bu3nyeckre TNPUHLMIBI JAECHCTBUS  YCTPOMCTB B COOTBETCTBUHM C TEXHHUUYECKUMHU
TpeOOBAHUSAMHU C HCIOJIB30BAHUEM TEOPETUYECKUX METOJOB M IPOTPAMMHBIX CPEICTB
IPOEKTHUPOBAHUSA ¥ KOHCTPYUPOBAHUS
3namo:
IIK-3.1/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MTPOU3BOJCTBA ONTHUECKUX
U ONTUKO-3JICKTPOHHBIX NMPHOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB
Ymemu:
[IK-3.1/¥Ym1 Hcnonp3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
IpPOrpaMMbl U NOANPOTpaMMBl Ul PELIEHUS Ppa3IM4HbIX 3a/7ad IPOECKTUPOBAHUSA,
KOHCTPYHPOBAHHUS, MHCCIENOBAaHUS U  KOHTPOJIA ONTOTEXHMKH, ONTHYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
Braoemy:
[IK-3.1/HBl MeToaukoii 3HEPreTMYECKOro pacdyera THUIIOBBIX CHCTEM, MPHUOOPOB,
JeTaneii W y370B ONTOTEXHUKM C ydeToM TpeOoBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3TyUEHUS

3. Mecro aucuumimHbl B cTpykrype OII

Juctummza (Moaynab) b1.0.27 «OcHOBbl (OTOHUKHM M JIa3epHOM TEXHUKW» OTHOCHTCSA K
o0s13aTeNbHOI yacT 00pa30BaTeIbHOM MPOrpaMMBbl M U3ydaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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4 cemectp 108 | 3 | 34

34

40

3auer

Bcero 108 | 3 34

34

40

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAINH HE YKa3bIBAIOTCS)

Ne 000009745
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Pasnen 1. mpeamer u 3agauun 10 4 2| OIIK-1.1
KBAHTOBOM 3JIEKTPOHUKH OIIK-1.2
Tema 1.1. Beenenue 4 2 IK-3.1
Tema 1.2. ®usnueckrue 0CHOBbI 6 2 2
Kypca
Pa3gen 2. napamerpsl u 10 4 2| OIIK-1.1
CrocoObI ONMCAHMUS OIIK-1.2
ONTHYECKOI0 M3JIy4YeHH . I1K-3.1
Tewma 2.1. YpaBHeHnusa MakcBeiuia. 10 4 2
[TpeobpazoBanue MyvIKoB
ONTUYECKUMHU CUCTEMaMH.
Pasnen 3. ontuyeckue cBoiictBa | 16 6 4| OIIK-1.1
B030YyKICHHOI cpeabl OIIK-1.2
Tema 3.1. OnTHueckue CBOHCTBA 10 4| 2| IHK-3.1
BO30YKIIEHHOU CpeJIbI
Tema 3.2. DHepreTuveckue 6 2 2
COCTOSIHUSI I UHBEpPCHAs
HACEJIEHHOCTh
Pasnen 4. B3anmoneiicreue 16 4 8| OIIK-1.1
HU3JIyYeHUs C BO30YKIACHHOMI OIIK-1.2
cpenoit [IK-3.1
Tema 4.1. BzaumoneiictBue 8 2 4
U3JY4YeHHUs C BO3OYKICHHOM
CpENON.
Tema 4.2. ITornomenue u 8 2 4
YCUJICHHE U3TyUYEHUS
Pasnean S. Bo30yxkaenune 13 4 5| OIIK-1.1
aKTHMBHOIO BelllecTBA (HAKAYKA) OIIK-1.2
Tema 5.1. Bo36yxnenue 13 4 51 IIK-3.1
aKTUBHOTO BEIIECTBA
Pa3nen 6. onTuyeckue 18 4| 10| OIIK-1.1
pe3oHaTopbl. OTKPBITHIE OIIK-1.2
ONTHYECKHE PE30HATOPHI. [IK-3.1
[TapamMeTpbl 1 XapaKTepHCTUKH
JIA3epPHOTo M3JIy4YeHust
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Tema 6.1. OTKpBITBIE ONITUYECKUE
PE30HATOPHI.

Tema 6.2. [TapameTpsl u
XapaKTEPUCTUKH JIa3€PHOTO
U3ITy4YEHUS.

Paznen 7. Ynpasiaenue
napaMeTpaMu JIa3epHOro
HU3JIyYeHUs. YIpaBJjeHue
HaINlpaBJieHHEM U pa3MepoM
nyyYKa.

13

Tema 7.1. Ynpanenue
rapaMeTpamu JIa3epHOTO
U3ITy4YeHUSI.

13

OIIK-1.1
OIIK-1.2
I1K-3.1

Pa3nen 8. perucrpanus
3J1eKTPOMAarHUTHOI O
usiaydenusi. Henruneiinoie
onTuyeckue dPQPeKThbl.
Hccaenosanue cBoicTB
H3JTIy4eHHSs

12

Tema 8.1. XapakTepucTuku
HCTOYHHUKOB U3TyUYEHUS

12

OIIK-1.1
OIIK-1.2
I1K-3.1

HToro

108

34

34

40

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. npeomem u 3a0a4u K6AHMOBOU I1EKMPOHUKU

Tema 1.1. Beeoenue

IIpeamer u 3a1a4u KBAHTOBOM IIEKTPOHUKH.

Tema 1.2. Qusuueckue ocHosbl Kypca

CBs3b C APYTUMHU JUCHUIUIMHAMMU.

Pazoen 2. napamempbsl u CROCOOBL ORUCAHUA ONMUYECKO20 Uu3yu4ernus.

Tema 2.1. Ypasnenusa Maxceenna. I[lpeobpaszosatue nyyko8 onmuyecKuMu cUCmemamu.

VYpaBHenuss Makcgeiuia. BonmHoBoe ypaBHEHHE.

[Tepexon k mydeBoil ontuke. JlyueBble MaTpUIIbL.
[Ipeo6pa3oBaHre MyYKOB ONTHUYECKUMH CHCTEMaMHU.

Pazoen 3. onmuueckue ceoiicmea 6030:#cOeHHOU cpedbl

Tema 3.1. Onmuueckue ceoticmea 6030Y4cOEHHOU Cpedbl

YpOBHU SHEPTUHN ATOMOB M MOJIEKYI. DJIEKTPOHHbIE YPOBHHU.

Ne 000009745
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Tema 3.2. Dnepeemuyeckue coCmosiHUsL U UHBEPCHAS HACETEHHOCTb
Hacenennocts 1 BpeMs )KH3HHU YPOBHEW. BO3MOXHOCTh YCHIICHUSI B HHBEPCHOM CpeEIE.

Pas3zoen 4. ezaumooeiicmeaue uznyueHus ¢ 6030yHcO0eHHOll cpedoil

Tema 4.1. Bzaumooeticmaue uznyuenuss ¢ 6030)HcOeHHOU CPEOOLL.

KBanrtoBsie nepexoapl. CHOHTaHHOE U CTUMYTHPOBAHHOE U3TyUYCHHE.

Tema 4.2. Ilocnowenue u ycunenue uznyueHus

HacplenHnoe 1 HeHachIeHHOE ycueHne. OTHOPOIHOE U HEOAHOPOIHOE YCUIICHHUE.

Pazoen 5. 6030yscoenue akmugnozo eeujecmea (HaKayxka)

Tema 5.1. Bo36yosicoenue akmueno2o eeujecmasa

MeTonpl Hakaukd UM TPOLIECCHl, MNPHUBOASIIME K HWHBEPCHHM HACEJIEHHOCTeH Ha pabounx
ypoBHe#.Cxembl BO30YKI€HHsI aKTHBHOTO BEIIIECTRA.

Pazoen 6. onmuueckue pezonamopwvl. Omkpovimole onmuueckue peszonamopwl. Ilapamempot u
XapaKkmepucmuKu 1a3epHozo usiyueHus
Tema 6.1. Omkpovimvsie onmuyecKue pe3oHamopbi.

OnTtuyeckue pe3oHatopbl. OyHKIMM W HazHaueHHe. CHEeKTp cOOCTBEHHBIX 4YacToT. [lomepeunsie
MO/IBI

Tema 6.2. Ilapamempovl u xapakmepucmuruy 1a3epHo20 U3NYYeHUsl.

I'enepanus na3epHOro M3IydeHUs. AMIUIMTYIHOE U (ha3oBoe ycnoBus reepauuu. OgHOMOIOBAS U
OJITHOYACTOTHAsI reHepanus. I eHepanys ruraHTCKUX UMITYJIbCOB.

Pazoen 7. Ynpaenenue napamempamu nazepnoco usziyuenus. Ynpaenenue HanpasieHuem u
pasmepom nyuxa.

Tema 7.1. Ynpasnenue napamempamu 1a3epHoc0 U3yYeHUsl.

Ocnabnenue wu3nydeHus. Moayasius mnapaMeTpoB u3iyudeHHs. V3MeHeHHe dYacToThl M (pasbl
KoJe0aHM N3TyUYeHHUS.

Pa3zoen 8. pecucmpayun Inexkmpomaznumnozo uziydenus. Henuneiitnvie onmuueckue yghgpexmeot.

Hccneooeanue ceoiicme uznyuenus

Tema 8.1. Xapakmepucmuku uCmo4HUKO8 Usny4eHus
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Buns!l usnyuyenus. Meronsl peructpauuy usinydeHus. M3mepeHue napameTpoB 3JIEKTPOMarHUTHOIO
U3JIy4CHHUS.

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeleHMsT TNPOMEKYTOUHOM  aTrTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OJE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TNPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 4 cemecmp.

[Ipu opranuzanuu M NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXOs U3 MEepeyHs MIaHUPYEMBbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHIIUSM, B ((OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHas TUCUUIUIMHA (MOIYIb),
kadenpoit hopMuUpyroTCcst (HOH] OLIEHOYHBIX CPEICTB K 3aUeTy:

- IIPUMEpHbI IepedeHb BOIPOCOB ISl OLICHUBAHHS Pe3yibTatoB obyueHus B Bume SHAHUIA.
I[Ipu »5TOM, 3a KaxAbIM BOINPOCOM B CKOOKax yKa3bIBaeTCcsl KOMIIETEHIUS, YpPOBEHb
c(hOpMHUPOBAHHOCTH KOTOPOM Oy/IET OIIEHUBATHCS,

- TpUMEpHBIA TMepedyeHb MPOCTHIX MPAKTUUYECKUX KOHTPOJIBHBIX 3aJaHUN A OLEHUBAHUS
pesynbratos obyucHus B Buge YMEHUI;

- NPHUMEPHBIN NepeueHb KOMIUIEKCHBIX NMPAKTUYECKUX KOHTPOJIbHBIX 3a/laHuil JJis OLICHUBAHUSA
pesynbratoB oOyuenns B Buge BJIAJIEHUI mpu sToMm, 3a KaxgblM 3aJaHHEM B CKOOKax
YKa3bIBAIOTCA(ETCA) KOMIIETEHIIUU(5T), YPOBEHBb C(HOPMUPOBAHHOCTH KOTOPOH OyIEeT OIEHUBATHCS.

7. OueHoYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, 3auem
Koumponupyemwvie U/IK: OIIK-1.1 [IK-3.1 OIIK-1.2
Bomnpocki/3ananus:
1. ITapameTphl ONTUYECKOTO U3ITYUCHUS
2. CriocoObl ¥ ypaBHEHHSI OMMCAHUS ONTHYECKOTO M3ITyUeHHS
3. Ontuyeckue cBoiicTBa BO30YkKIEHHON Cpe/ib

4. DHepreTU4ecKrue COCTOSTHUS aTOMOB U MOJIEKYII

5. HaceneHHOCTB U BpeMsl JKU3HU YHEPIreTUYECKUX YPOBHEU
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6. uBepcHas cpenia u e€ cBoCTBa

7. BzaumopeiicTBHs U3ITy4eHUs C BO30YKIEHHOU Cpeaoid

8. OnTrueckue nepexosl

9. ®yHKIIMM ¥ HA3HAYE€HUE OTKPBITHIX ONTHYECKUX PE30OHATOPOB

10. Knaccuduxanus 1 ycTpoiCTBO ONTHYECKUX PE30HATOPOB

11. YeToWunBOCTH M JOOPOTHOCTH PE30HATOPOB

12. YacTOTHBIN CHEKTP OTKPBITHIX ONTUYECKUX PE30HATOPOB

13. ITapameTpsl U XapaKTEPUCTHKH JIA3EPHOTO U3JTy4YEHUs

14. YcnoBust reHepaluy J1a3epHOTo U3ITy4eHUs

15. Bunsl renepanuu u o0ecrieyeHre UX NOTydeHUs

16. Pexum Moy JOOPOTHOCTH

17. CoiicTBa 1a3€pHOIr0O U3IYUYEHUS

18. dusnueckue 0OCHOBBI CBOMCTB JIA3€pPHOTO U3JTy4EHUs

19. IlpenmyiiecTa na3zepa Kak HICTOUHUKA U3TyYEHUS

20. OnTrueckue nepexoapl B BO30YKICHHOU cpe/e

21. [IpuHnunuanpHas cxema Jjiazepa

22. IIpocTpaHCTBEHHBIE MAPAMETPHI U XapaKTEPUCTUKH JIA3€PHOTO U3ITyUYEHUS
23. DHepreTuuecKue napaMeTphbl U XapaKTePUCTUKH JIA3€PHOTO U3ITyUYEHUS
24. I3mepeHne sHEpreTUUECKUX NapaMeTpoB JIa3€PHOr0 U3ITyUEHUS
25. I3mepeHne npoCcTpaHCTBEHHBIX 1apaMETPOB JIA3EPHOTO U3JTy4YEHUs
26. I3mepeHne 4aCTOTHBIX TapaMETPOB JIA3EPHOTO U3JTy4YEHUs

27. YnpapieHue napameTpaMu JIa3€pHOTO U3JIy4EeHHUS

28. Monynsuus J1a3epHOTO U3ITy4eHUs

29. Bunsl 1 ciocoObl MOIYIISAIIUH JIA3EPHBIX TAPAMETPOB

30. CxaHMpOBaHUE JIA3EpHOTO U3ITyUYEHUS
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9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. OcHoBbl ¢oroHukH: (koHCHEKT Jeknuid) / . - Camapa: TII'YTHU, 2018. - 152 c. - Tekcrt:
anekTpoHHbI // N3narensctBo Jlank: [caiit]. - URL: https://e.lanbook.com/book/182199 - Pexum
JOCTYTIA: TIO TIOITUCKE

Jlononnumenvuas rumepamypa

1. Kypc obmeit ¢usuku / . - 5-e um3a. - Cankr-IlerepOypr: Jlaws, 2022. - 384 c. -
978-5-8114-1211-2. - Tekcr: onekTponHblii // W3marensctBo Jlawws: [caiit]. - URL:
https://e.Jlanbook.com/book/210611 - Pexxum noctymna: mo nNoAnucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOIIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1.
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD
%D0%B0%D1%8F %D1%38
1%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0 - Wikipedia

2. https://russianspacesystems.ru/ - Poccuiickre KoCMHUUECKHE CUCTEMBI
3. https://www.iprbookshop.ru/ - [IPR SMART

4. https://opticjourn.ru/ru - ONTHYECKHI KypHAT

5. https://www.photonics.su/ - ®oToHnka

6. https://pribor.ifmo.ru/ - I[IpuGopoctpoenue

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npocpammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3yercs.
Ilepeuenv ungpopmayuonHo-cnpagounsix cucmem
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)
He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VYuebHas ayquTopus

LED-3kpaH - 1 wrt.

ABTtomaruzupoBaHHoe pabouee mecto (APM) - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)
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C 1enpio yCIenTtHoro OCBOSHUS IAHHOTO MPEAMETa CTYJCHTY HEOOXOIMMO BBITIONHSITH JOMAIITHUC
paboTHI 1O YKa3aHHBIM MPEToAaBaTessiM TeMaM | MPEACTABICHHBIM Ha 3aHATUAX Marepuanam. J[s
O0ojee  yCHENIHOTO  BBIMOJHEHUs  pabOThl  CTYAEHTY  Hpemjaraetcss  HCIOJIb30BaHUE
y4eOHO-METOINYECKIX MaTEPHAIIOB, COOTBETCTBYIOIINX YKAa3aHHOU TEME.

CamocrosiTenpHast paboTa CTYIEHTOB OTTUCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckuMu peKOMEHAAIUSAMU 10 TUCIUIUINHE;

- MeTonuyeckuMi PEKOMEHIANMSIMHU 10 OpPraHU3AIMH CaMOCTOSTEIHLHOM pPabOThI CTYIACHTOB
MUUT'AuK;

OCHOBHOH METOIUYECKOH OCOOCHHOCTBIO OCBOEHUs IUCHUIUIMHBI "OCHOBBI (POTOHUKH H
KBAaHTOBOW DIIGKTPOHUKH" TIOCTOSHHOE OOHOBJIEHHE CBEACHHN O pa3paboTKax Ja3epoB M HX
WCIIOJIP30BAaHUU B PA3JIMYHBIX 00JIACTSAX TEXHUKU W TEXHOJOTHUN. B CBs3M ¢ 3TMM, 0co00€ BHUMaHUE
CeyeT yACNUTh OOIIMM TPHUHIMIAM TMOCTPOCHHUS CHCTEM C NMPUMEHEHHEM Ja3epOB B KavueCTBE
HMCTOYHUKOB M3JIYyYEHUs WJIA CHJIOBBIX YCTAHOBOK, a KOHKPETHBIC MPUMEPHI Pa3padOTOK MOTYT
JOIIOJIHATE KaXKIBIN ITAKJI JIEKIIHH.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-o0pazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBUCHT OT MX JOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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