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Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
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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 thaxymsTeT [Ipencenarens Topmmna U. I1. Paccmorpeno |01.12.2022, No 1
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-1.1/382 TeopeTuveckue OCHOBBI, MMPUHIUIIBI, METOABI M MOJAEIH K MOCTPOCHHUIO
00nekToB pazpadboTok CAP (u CAY)

OIIK-1.1/3825 CymHocTh mpo0iieM, BO3HHUKABIIMX B €CTECTBOSHAHWUU HA Pa3IMYHBIX
JTanax pa3BUTHUS TyXOBHOU KYJIbTYpbI

Ymemu:

OIIK-1.1/¥YM20 TIlonp3oBaThCss 3HAHUSIMH B 00NACTH ECTECTBEHHBIX HAyK s
00BbSCHEHHSI KOHLICTIIIHI COBPEMEHHOTO €CTECTBO3HAHU

OIIK-1.1/¥YM21 AmnanusupoBarb pa3pabotku Mopaeneir o0bekroB 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-1.2/3121 Metoap! pa3paboTKH MaTeMaTHYECKUX MOEINECH K aHAIN3y MPOLEeCcCOB U
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX MPHOOPOB U CUCTEM
CIeI[Ha3HAUEHUs

Ymems:
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OIIK-1.2/¥YM20 dopmanu3oBaTh MareMaTHYeCKHEe MOJIEIN MPOIECCOB 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

3. Mecto aucuuminHbl B cTpykrype OII

JucuummHa (Moaynab) b1.0.26 «OcHOBbl (OTOHMKHM M JIa3epHOM TEXHUKW» OTHOCHTCA K
o0s13aTeNbHOI yacT 00pa30BaTeIbHOM MPOrpaMMBbl M U3ydaeTcs B cemecTpe(ax): 4.

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

4. O0beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

=
©
= =
A 18 [E |= |8 &
2 13 |E |E |€ 3
e g T = a o
p= = 2 < o =
14 % ~|H ~|S ~ S~
I[Tepuon SAlx5|gd|lgS2 8 =8
6 LS|RB|ES|E |6 8| E S
00yqCHH FElECEZ|EZleZ|l 22
= ® E o 3 &
< < < = = >
= =f 8‘ = () e
4 o Q
O O O 15 = s
o O f::“ = < Q
QO =%
=
4 cemectp 108 | 3 |32 |32 | 44 3auer
Bcero 108 | 3 32 | 32 | 44

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

< |48 2
(D]
= ERE
= = V=) S =
= = < = T T
X (=¥ O O
o = 0 0
I~ R |9 ©0 A
R o) s [ = o
o s =
HaumenoBanue pazaena, TeMbl = o 2 128 =
o = g [4d 5 5 ~
[a¥ = = = . < A
o = O v = 2
= g 8 g« S
S = ) % RS
e 15 = S |E QL E &
GL.; O 4 E < E\. c>,,‘ o)
Q < [} < = O o &
aa] = = O |IE 38 &akE
Pasnen 1. mpeamer u 3agauun 11 4 4 3| OIIK-1.1
KBAHTOBOM 3JIEKTPOHUKH OIIK-1.2
Tema 1.1. Benenue 5 2 2 1
Tema 1.2. ®usznyeckre 0CHOBBI 6 2 2 2
Kypca
Pa3nen 2. napamerpsl u 12 4 4 4| OIIK-1.1
CIOCOOBI ONTUCAHMSA OIIK-1.2
ONTUYECKOr0 U3.JIyYeHHUs.
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Tema 2.1. YpaBHeHust Makcsesia.
[Ipeo6pazoBaHue MyYKOB
ONTUYECKUMHU CHCTEMaMH.

12

Pa3nen 3. onTHuyeckue cCBOMCTBA
BO30Y:KI€HHOM cpebl

18

Tema 3.1. OnTuueckue cBOMCTBA
BO30YKJIEHHOM CpeIbI

Tema 3.2. DHepreTuueckue
COCTOSIHUSI U UHBEpPCHAs
HACEJIEHHOCTh

10

OIIK-1.1
OIIK-1.2

Pa3ngen 4. B3auMoaencreue
U3JIy4YeHHS C BO30Y:KIeHHOU
cpenou

16

Tema 4.1. Bzaumoneiictsue
M3IIyYeHUS C BO30YKICHHOM
Cpenou.

10

Tema 4.2. [Tormomenne u
YCWJICHHE U3TyUYEHUs

OIIK-1.1
OIIK-1.2

Pasnean 5. Bo30yxkaenne
AKTHBHOIO BellleCTBA (HAKA4KAa)

12

Tema 5.1. Bo30yxaenue
AKTUBHOT'O BE€IIICCTBA

12

OIIK-1.1
OIIK-1.2

Pa3nen 6. onTuueckue
pe3oHaTopbl. OTKPHITHIE
ONTHYECKHE PE30HATOPHI.
I[apameTpbl U XapaKTePUCTUKHU
JIA3€PHOI0 U3JIy4YeHus!

19

Tema 6.1. OTKpBITBIE ONITUYECKUE
PE30HATOPHI.

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

11

OIIK-1.1
OIIK-1.2

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

10

Tema 7.1. Ynpanenue
napaMeTpamu JIa3epHOTro
U3ITy4YeHUSI.

10

OIIK-1.1
OIIK-1.2

Pa3nen 8. perucrpanus
3J1eKTPOMAarHUTHOIO
usiaydenusi. Henruneiinoie
onTuyeckue dPPeKThbl.
Hccaenosanue cBoicTB
H3JIy4eHHSs

10

Tema 8.1. XapakTepucTuku
HCTOYHHUKOB U3TyUYEHUS

10

OIIK-1.1
OIIK-1.2

HToro

108

32

32

44

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS
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Pa3zoen 1. npeomem u 3a0a4u K6AHMOBOU IIEKMPOHUKU

Tema 1.1. Beeoenue

IIpeamer u 3aa4u KBAHTOBOM JIEKTPOHUKHU.
Tema 1.2. Qusuueckue ocHosbl Kypca

CBs13b ¢ IpyrUMu AUCIHUIUIMHAMM.

Pazoen 2. napamempbsl u CROCOOBL ORUCAHUA ONMUYECKO20 Uu3iy4eHnus.

Tema 2.1. Ypasnenusa Maxceenna. I[lpeobpaszosatnue nyyko8 onmuyecKumMu cucCmemamu.

VpaBHenus Makcemia. BonHoBoe ypaBHenue. Ilepexon k aydeBoil ontuke. JlyueBble MaTpHIIbL.

[Ipeo6pa3oBaHre MyYKOB ONTHUYECKHUMH CHCTEMaMHU.

Pazoen 3. onmuueckue ceoiicmea 6030Y:#c0eHHOU cpedbl

Tema 3.1. Onmuueckue ceoticmea 6030Y4cOEHHOU Cpedbl

YpOBHU SHEPTUHN ATOMOB U MOJIEKYI. DJIEKTPOHHbIE YPOBHHU.

Tema 3.2. Dnepeemuyeckue cOCMosiHUS U UHBEPCHAS HACETEHHOCTb

Hacenennocts 1 BpeMs )KM3HH YPOBHEW. BO3MOXHOCTh YCUIICHUSI B HHBEPCHOM CpeEIE.

Pa3zoen 4. ezaumooeiicmeaue uznyueHus ¢ 6030y:HcO0eHHOll cpedoil

Tema 4.1. Bzaumooeticmaue uznyuenust ¢ 6030YHCOEHHOU 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. Bo36ysicoenue akmueno2o seujecmasa

MeTonpl Hakaukl W TPOLIECCHl, MNPHUBOASIIME K WHBEPCHHM HACEJIEHHOCTEH Ha
ypoBHe#.Cxembl BO30YKI€HHsI aKTHBHOTO BEIIIECTBA.
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Pazoen 6. onmuueckue pezonamopvl. Omkpovimosle onmuyeckue pe3zonamopwl. Ilapamempor u
XapaKmepucmuKu 1a3eprHozo uiy4eHus

Tema 6.1. Omkpvimvie onmuuecKue pe3oHamopeol.

OnTuueckue pe3onaropel. OyHknuu u HazHadeHue. CHEKTp COOCTBEHHBIX 4acToT. [lomepeunsie
MOJIBI

Tema 6.2. Ilapamempubl u xapakmepucmuxu 1a3epHo20 U3TYYEHUSL.

I'enepanus na3zepHOro M3IMydeHHs. AMIUTUTYIHOE U (a30Boe ycioBus reHepanuu. OIHOMOMOBas U
OJTHOYACTOTHas reHepanus. [ enepaiys ruraiTCKUX UMITYJIbCOB.

Pazoen 7. Ynpaenenue napamempamu 1a3epHO20 u3iydeHus. Ynpaenenue HaAnpasieHuem u
pazmepom nyuka.

Tema 7.1. Ynpaenenue napamempamu 1a3epHoco usny4eHusl.

Ocnabnenne w3mydeHus. Moaynsius TNapaMeTpoB u3iIydeHHs. V3MeHeHne dYacToThl M (pasbl
KOJIEOAHUH U3ITyICHHS.

Pazoen 8. pecucmpayus 3nexkmpomazuummnozo usnyuenusn. Henuneiinvie onmuueckue 3gpghpexmot.
Hccneoosanue ceoiicme uzniyuenus

Tema 8.1. XapakmepucmuKku ucCmo4HUKO8 u3ny4eHus

Bunet nznyuenus. Metonsl peructpanuu u3inydeHus. M3mepenue napameTpoB 3JIEKTPOMAarHUTHOTO
U3ITy4YeHUSI.

6. Ilopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO 00pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 4 cemecmp.

IIpu opranuzanyy U NPOBEACHUHU IIPOMEXKYTOUHON aTTECTALUU, UCXOAd U3 MEPEYHS IUIAaHUPYEMBIX
pe3ysbTaToB OOy4eHHUs IO IUCHUIUIMHE (MOAYIO), MO KaKIOH KOMIICTCHLUH WIH CBSI3aHHBIM
HECKOJIbKMM KOMIETEHIUSAM, B (POPMUPOBAHUHN KOTOPBIX Y4acTBYET yueOHasi TUCIUIUIMHA (MOYIb),
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Kadenpoit popMupyroTcst (HOH] OLIEHOYHBIX CPEICTB K 3aUeTy:

- NIPUMEpHbI IepedeHb BOIPOCOB ISl OLCHUBAHHS Pe3y/bTaToB o0yueHus B Bume SHAHUIA.
I[Ipu »TOM, 3a KaxAbIM BOINPOCOM B CKOOKax yKa3bIBaeTcsl KOMIIETEHIUS, YpPOBEHb
c(hOpMUPOBAHHOCTH KOTOPOM Oy/IET OIEHUBATHCS,

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

- NPUMEPHBIN MepeueHb KOMIUIEKCHBIX NMPAKTUYECKUX KOHTPOJIbHBIX 3a/laHuil JJis OLICHUBAHUSA
pesynbratoB oOyuenns B Buge BJIAJIEHUI mpu sToMm, 3a KaxgblM 3aJaHHEM B CKOOKax
YKa3bIBAIOTCA(ETCA) KOMIIETEHIIUU(5T), YPOBEHBb CHOPMUPOBAHHOCTH KOTOPOH OyleT OIEHUBATHCS.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA
4 cemecmp, 3auem
Koumponupyemwvie U/]IK: OIIK-1.1 OIIK-1.2
Bomnpocei/3ananus:
1. ITapameTpbl ONTHYECKOTO U3ITy4YEHHUS
2. CriocoObl ¥ ypaBHEHHSI OMMCAHUS ONTHYECKOTO M3ITyUeHHS
3. Ontuyeckue cBoiicTBa BO30YXKIEHHON CpeIbI
4. DHepreTU4ecKrue COCTOSTHUS aTOMOB U MOJIEKYII
5. HaceneHHOCTB U BpeMsl )KU3HU YJHEPIreTUYECKUX YPOBHEU
6. uBepcHast cpena u e€ cBoMCcTBa
7. BzaumopeicTBHs U3ITy4eHUs C BO30YKIEHHOU Cpeaoid
8. OnTrueckue nepexosl
9. ®yHKIIMM ¥ HA3HAYE€HUE OTKPBITHIX ONTHYECKUX PE30OHATOPOB
10. Knaccuduxanus 1 ycTpoiiCTBO ONTUYECKUX 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 1 o0ecrieyeHre UX NOTydeHUs

16. Pexum MoIynsuu JOOPOTHOCTH
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17. CBolicTBa JJa3epHOTO U3TYyUYCHUS

18. ®uznyeckre OCHOBBI CBOMCTB JIA3€PHOTO U3JIYUCHHUS

19. IlpenmymiecTBa Jiazepa Kak UCTOUHUKA U3TYyUYCHUS

20. OnTrueckue nepexoasl B BO30YKIEHHOH cpefie

21. IlpyHuunuanbHas cxema jazepa

22. IIpocTpaHCTBEHHBIE TApAMETPhI U XapaKTEPUCTUKHU JIA3EPHOTO U3TYYEHUS
23. DHepreTUYeCcKue MmapaMmeTpbl U XapaKTEePUCTUKH JIA3€PHOTO U3TYUCHUS
24. VI3MepeHune sHEPreTUYECKUX NapaMeTPoB JIA3€PHOT0 U3TyYEHUS

25. 3Mepenune npoCTPaHCTBEHHBIX TapaMeTPOB JIA3€PHOTO U3ITyYEHUS
26. M3MepeHune 4aCTOTHBIX MTapaMeTPOB JIA3€PHOTO U3ITYyUYCHUS

27. YupasieHue napaMmeTpamMu Ja3epHOro U3my4eHus

28. Mogynsuust J1a3epHOTO U3JIyUYEHUS

29. Buspl u criocoObI MOTYJISIINY JTa3€PHBIX TTAPaMETPOB

30. CkaHMpOBaHUE JA3EPHOTO U3TyUECHUS

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCcKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Kucenes I. JI. KBanToBasi u ontuyeckas JIEKTpOHUKA: ydeOHOe mocooue ais By3os / I JI.
Kucenes. - 6-e u3n., crep. - Cankr-IletepOypr: Jlanp, 2023. - 316 c. - 978-5-507-47285-7. - Tekcr:
anekTpoHHbi // N3narensctBo Jlank: [caiit]. - URL: https://e.lanbook.com/book/353702 - Pexum
J0CTyTa: 1O TMOAMKICKE

Jlononnumenvuas numepamypa

1. Kypc obmeit ¢usuku / . - 5-e wm3n. - Canmkr-lIlerepOypr: Jlamp, 2022. - 384 c. -
978-5-8114-1211-2. - Texkct: onexkrpoHHsid // W3marensctBo Jlawp: [cait]. - URL:
https://e.lanbook.com/book/210611 - Pexum gocTyma: 1Mo moamucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEpHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.
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Pecypcor « Unmeprnem»

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

2. https://russianspacesystems.ru/ - Poccuiickrie KOCMUYECKUE CHCTEMBI
3. https://www.iprbookshop.ru/ - IPR SMART

4. https://opticjourn.ru/ru - OnTudecKuit xKypHa

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

6. https://pribor.ifmo.ru/ - IIpubopocrpoenune

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €HCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

VYuebHas aymuTopus
LED-3kpan - 1 mr.
ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C 1enpio yCIenTtHOro OCBOEHUS IAHHOTO MPEAMETa CTYJCHTY HEOOXOIMMO BBITIOHSITH JOMAIITHUC
paboTHI MO YKa3aHHBIM MPEToAaBaTessiM TeMaM | MPEACTABICHHBIM Ha 3aHATUAX Marepuanam. J[ms
0ojee  yCHENIHOTO  BBIMOJHEHUs  pabOThl  CTYAEHTY  IpemjaraeTcss  HCIOIb30BaHUE
y4eOHO-METOINYECKIX MAaTEPHAIIOB, COOTBETCTBYIOIINX YKA3aHHOU TEME.

CamocrosTenpHast paboTa CTYICHTOB OTTUCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckuMu peKOMEHAAIUSAMU 10 TUCIUIUINHE;

- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMKM CaMOCTOSTEIHHOM pPabOThI CTYIACHTOB
MUUT'AuK;

OCHOBHOH METOIUYECKOH OCOOCHHOCTBIO OCBOEHUs IUCHUILTAHBI "OCHOBBI (POTOHUKH H
KBAaHTOBOW DIIGKTPOHUKH" TIOCTOSHHOE OOHOBJIEHHE CBEACHHN O pa3paboTKax Ja3epoB M HX
WCTIOJIb30BAaHUU B PA3JIMYHBIX 00JIACTSAX TEXHUKU W TEXHOJOTHUH. B CBs3M ¢ 3TUM, 0co00€ BHUMaHUE
CenyeT yACNUTh OOIMM TPHUHIIMIAM TMOCTPOCHUS CHCTEM C NMPUMEHEHHEM Ja3epOB B KavueCTBE
HMCTOYHUKOB H3JIYyYEHUs WJIA CHJIOBBIX YCTAHOBOK, a KOHKPETHBIE 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 BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) yHuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B AAANTUPOBAHHBIX K OTPAaHUYEHUSM 37I0POBBs (popMax (MHCHMEHHO WIIM YCTHO, B
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dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl WHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCIUIUIMHBI U1 WHBAJIUAOB U JIMI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbSI pa3padaThIBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.
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