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AHHOTAIUA

Kypc sBnsieTcss OIHUM W3 IEHTPaJbHBIX B 00ydYeHHMH OakamaBpoB 1O mpoduiro (puzmuku
TBEPJIOTO Tea.

W3naraercs Teopus U3My4ECHUS IIEKTPOMArHUTHBIX BOJIH.

N3 ypaBHeHMil MakcBeimia CTPOUTCS T€OMETPOONTHYECKOE MPHOIMKEHHE, W BBIBOISATCS
OCHOBHBIE 3aKOHBI F€OMETPUYECKOM ONTUKH.

PaccmarpuBarotcst Bonpochl Audpakiuy 1 MHTEp()EepeHLUU CBETa, OTPaKEHUE U IPEIOMIICHHE
CBETOBBIX BOJIH Ha IPaHULIE pa3zena.

Janee o0cyxaar0Tcsa MEXaHU3Mbl B3aUMOJICHCTBUSA

U3IY4YEeHUS C 3apsHKeHHBIMH vactuiamu, d¢¢dexkt BaBunoBa-UepeHKoOBa, ONMUCHIBAIOTCS
COBPEMEHHBIE METO/IbI JTA3€PHOT0 YCKOPEHHUS YaCTHII.

B koH1e Kypca ma€rcs KBaHTOBAsk TEOPUS U3ITYyUCHHUS.

OOcyXaaroTcs 3aKOHBI B3aMMOJCHCTBHS DJIEKTPOMArHUTHOTO HW3IYYEHHUS C aTOMaMH M|
MOJIEKYJIaMH, HEOOXOIUMBIE JUIsl OIIMCAHUS COBPEMEHHBIX TOCTHIKEHUH (PU3UKH J1a3€pOB.

[TpoBoguTcss 0030p COBpPEMEHHBIX JOCTHIKEHMHM J1a3epHOM  (PU3MKM, ONTHYECKUX MU
CHUHXPOTPOHHBIX METOJIOB UCCIIEOBAHUI.

1. LEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

W3naraercst Teopust U31y4eHUs SJIEKTPOMArHUTHBIX BOJIH.

W3 ypaBHeHuidi MakcBeiia CTPOUTCS T€OMETPOONTHYECKOE TMPUOIMIKECHUE, W BBIBOJISTCS
OCHOBHBIE 3aKOHBI T€OMETPUUECKOM OMTUKH.

PaccmaTpuBaroTcst BOpocsl nudpakiuyd U HHTEPPEPEHIINN CBETa, OTPAKCHHUE U TIPEIIOMIICHHE
CBETOBBIX BOJIH Ha T'PaHHULIE pa3jiena.

Jlanee oOCykIar0TCsl MEXaHU3MbI B3aUMOACHCTBUS

U3Ny4eHUs] C 3apsoKeHHbIMH 4YacTuiamu, 3¢¢dekt BaBuioBa-UepeHKOBa, OMHCHIBAIOTCA
COBPEMEHHBIE METO/IbI JTA3EPHOT0 YCKOPEHHS YaCTHII.

B koHI1Ie Kypca JaéTcsi KBaHTOBAsl TEOPUS U3ITYUEHUSI.

OOcyxar0Tcsi 3aKOHBI B3aMMOJICUCTBHS DJIEKTPOMArHUTHOTO W3JIy4YEHUsT C aTOMaMH |
MOJIEKYJIaMH, HEOOXOIUMBIE JIJIsl OTTMCAHUsI COBPEMEHHBIX JOCTHXKEHUM (PU3UKU JIa3epOB.

[IpoBomuTcst 0030p COBPEMEHHBIX JIOCTHXKEHUW Jla3epHOM (PU3MKH, ONTUYECKUX U
CUHXPOTPOHHBIX METOJIOB UCCJICIOBAHUM.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlaHHas IUCHMIUIMHA TOTOBUT CTYICHTOB K HAyYyHOH JEsATEeIbHOCTH B OONAaCTH (U3UKU
J1a3€pOB, UCCIIEJOBAHM BEIIECTBA ONITUYECKUMU U PEHTTE€HOBCKUMH METOIaMHU.

[Tpenmosnaraercs, 4To CTYACHT 3HAKOM C COJEP>KaHMEM OCHOBHBIX pa3zesioB KypcoB «Beicieit
MatemMaTuku» U «OO0mel ¢usuku». [IpnoOpen HayalbHYIO MPAKTUKY BBIIOJHEHUS U 00pabOTKU
PE3yNIbTaTOB 3KCIEPUMEHTAIBHBIX Pa00T B yUeOHBIX (PU3NUYECKUX JTaOOPaTOPUSIX.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA



YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOII U HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[Tpodeccuonanpuble KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U oObekTamu (oOnactsiaMu
3HaHUN) TPOodECCUOHATBLHON eI TeIbHOCTHU

3agaua
npodeccuoHaIbLHOM
aesateabnocTu (3I11)

O0BeKT NiIM 00J1acThH
3HAHUSA

Kon m nanmenoBanue
npogdeccuoHaIbLHOM
KOMIIeTeHIUH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
OIbITA)

Hay‘-IHO'I/ICCJIGI[OBaTeHBCKI/Iﬁ

Kox v HaumenoBanue
HHANKATOpPA
JOCTHKEHH S
npogdeccuoHaTbLHOI
KOMIIETEeHIIM U

ydacTue B IpOBEACHUU
HaO0JIIOICHUH 1
HU3MEpEHUH,
BBITIOJTHCHUH
AKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUH; y4acTHe
B 000011IeHUN
MOJIY9CHHBIX JAHHBIX,
hopMupOBaHUHT
BEIBOJIOB, B
MOATOTOBKE HAYYHBIX
1 aHATUTUIECKHIX
OTYETOB, MyOIUKAIIUI
Y MPE3EHTALNI
pE3yNbTaTOB HAYYHBIX
1 aHATUTUIECKHIX

MO/JIeJIH, METOIbI U
CpencTBa
byHIaMeHTaIbHBIX U
TIPHUKJTATHBIX
HUCCIEeNOBAaHUN U
pa3paboTok B o0acTu
CYNEePKOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
WHXEHEPHO-
(u3NYECKUX MPOLIECCOB
B HayKe, TEXHHKE,
TEXHOJIOTHSX, & TAKXKE B
cepax HayKOEMKOro
MIPOU3BOJICTBA

ITK-4 [1] - Criocoben
KPUTHYECKH OIIEHUBATH
PUMEHSIEMBIC
METOJUKH M METOJIBI
UCCIIEI0BaAHUS

Ocnosanue:
[IpodeccronanbHbII
crannapt: 25.049,
40.008, 40.011

3-I1K-4[1] - 3uats
OCHOBHBIC METOJTUKHU H
METO/IbI KCCIICIOBAHUS
B cepe cBoei
npoeCCUOHATILHON
JESITCIBHOCTH |
V-IIK-4[1] - YmeTh
aHAJTM3UPOBATh U
KPUTHYCCKH
OLICHUBATh
MPUMEHSICMBIC
METOAMKH U METOJIbI
UCCIICIOBAHMSL.;
B-TIK-4[1] - Bnagets
HaBBIKAMHU BBIOOpA U
KPUTHYECKOU OLICHKH
TIPUMEHSIEMBIX
METOMK M METOIOB
uccienoBaHus B cepe
CBOEH

HCCIIEIOBAHU I npodeccnoHanbHOMI
JESTEITbHOCTH
MHHOBAI[MOHHBIN
ydJacTue B 00BEKTHI TEXHHUKH, ITK-5 [1] - Criocoben 3-T1K-5[1] - 3uath
MO/JIEpPHU3ALUU TEXHOJIOTUH U YIIPaBJIATh OCHOBHBIE METO/IbI U
CYLIECTBYIOIHUX, IPOM3BOJICTBA MpOrpaMMaMi OCBOCHHUS = TIPUHIIHITEI
pa3paboTke u HOBOH MPOJYKIIMU U yIpaBiIeHus
BHE/IPEHUH HOBBIX TEXHOJIOTHH, porpaMMamMu
METO/I0B OCBOCHHUS pa3pabaTbIBaTh OCBOEHHUS HOBOH
IIPOU3BOJICTBEHHO- 3¢ (heKTUBHYIO MIPOYKLIHH U
TEXHOJIOTHYECKUX CTpaTeTuto TEXHOJIOTUH,
MIPOLIECCOB U HOBOM pa3pabaThIBaTh
MPOYKIHH B chepe OcHnosaHue: 3¢ (heKTHBHYIO
BBICOKHUX U [TpodeccnonanpHBIM CTparteruio B cepe
HayKOEMKHX cranzaapt: 29.002, CBOEH
TEXHOJIOTUI 40.011 npodeccuoHanbHOM
JesTeIbHOCTH. ;

V-IIK-5[1] - YmeTh
HaXOJINTh




OITHMAJILHBIE
pelIeHus TIpH
OCBOCHHS HOBOM
MPOIYKITNH U
TEXHOJIOI'UH,
pa3pabaTsiBaTh
3¢ pexTuBHYIO
CTpATETHIO.
B-TIK-5[1] - Biagets
HaBbIKAMH
HaXO0XKIEHUS
ONTUMAJIBHBIX
peleHui aJist
OCBOCHHS HOBO
MPOYKIIUH U
TEXHOJIOTHH,
paszpabaThIBaTh

3pPEKTUBHYIO
CTpaTeruio

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAHBI

Hamnpasnenus/nenu 3amaun BocuTaHus (KOx) BocnurarenbHbIi MOTEHIIHAT
BOCIIUTAHUS JHACIUATIINH
[IpodeccuonanpHOE Coznanue ycioBui, 1.Mcnone3oBanue
BOCIIUTAHUE obecrieunBarouX, OPMUPOBAHUE BOCIIUTATCILHOIO IIOTCHITHANA

HAaYYHOI'O MUPOBO33pPCHUS, KYJIIbTYPBI
IMMOMCKAa HECCTAHAAPTHBIX HAYYHO-
TEXHUYCCKHX/ MPAKTUYCCKUX

peIlIeHHfI, KPUTHYECKOT'O OTHOILICHU A
K UCCJICAOBAHUAM JDKCHAYYHOI'O TOJIKA

(B19)

JUCLUIUTMH/TIpakTUK «HayuHo-
uccienoBarenbekas padoray,
«IIpoekTHas npaKTUKa»,
«HayuHbIil ceMuHap» 1UIs:

- (popmMupoBaHUS TOHUMaHUS
OCHOBHBIX IIPUHIIAIIOB U
CIoCO0OB HAYYHOTO TTO3HAHUS
MUDA, Pa3BUTHUSA
HCCIIEIOBATENbCKUX KaueCTB
CTYJEHTOB ITIOCPEACTBOM HUX
BOBJICUEHUS B UCCIIEIOBATENLCKHE
HPOEKTHI 110 00JIACTSIM HayYHbIX
uccinenoBanuil. 2.Vcnons3zoBanue
BOCIMTATEIBHOIO MOTEHIIMATIA
qucnurue "VMctopust Hayku u
nmxenepun", "Kpurnueckoe
MBIIIJICHHE U OCHOBBI HAY4YHOI
KoMMmyHuKanuu'", "Beegenue B
crienmanbHocTh", "HayuHo-
uccieoBaTenscKkas pabora',
"Hayunblii cemunap" mis:

- (hopMupoBaHUs CIIOCOOHOCTH
OTIENSTh HACTOAIIUE HAy4YHbIE
HCCIIEIOBaHMS OT JDKEHAYYHBIX
MIOCPEICTBOM MTPOBEIEHUS CO
CTYJAEHTAMH 3aHITUH U




[TpodeccnonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
obecnieunBaronux, GopMupoBaHue
TBOPUYECKOTO
WH)XEHEPHOT0/TIPOo(eCCHOHATEHOTO
MBIIICHHSI, HABBIKOB OPTaHU3AIHH
KOJUIEKTUBHON ITPOEKTHOU
nesitenibHOCTH (B22)

perymsipHbIX Oecen,

- (hopMupOBaHUS KPUTHUECKOTO
MBILUICHUS, YMEHUS
paccMaTpuBaTh pa3InyHbIC
UCCJIEJIOBAHMSI C HKCIIEPTHOM
MO3ULMHU IOCPECTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIIEIOBAHU,
UCTOPUYECKUX MPEINOCHUIOK
MOSIBJICHHSI T€X I WHBIX
OTKPBITUNA U TEOPHUH.
1.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAJA
JUCHUIUIAH TPO(EeCCHOHATBHOTO
MOJTyJIsl JJ1 Pa3BUTHUSI HABBIKOB
KOMMYHHKAIIMH, KOMaHIHOM
paboTHI U IUJEPCTBRA,
TBOPYECKOTO MHKEHEPHOIO
MBILUICHUS, CTPEMIICHHS
cJie10BatTh B MpohecCuOHaIbHOM
JeSTeIbHOCTH HOpMaM
MIOBEIEHNS, 00ECIIEYNBATOIIIM
HPABCTBEHHBIN XapakTep
TPYAOBOM AEATEIbHOCTU U
HECITy>)KEOHOTO MOBECHHUSI,
OTBETCTBEHHOCTH 3a MPUHSTHIE
peleHus Yepe3 MOAr0TOBKY
TPYIIIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHHH, peleHue
KelCoB, MPOX0XK/IeHNE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIBHOIO MOTEHIIHANA
JTUCIUIUINH PO(EeCCUOHATIBHOTO
MOJyIIs IUis: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJIJIEKTHBM3Ma B XOJI€
COBMECTHOT'O PELICHUS KaK
MOJIETTbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXkKe IMyTeM
MOJIKPEIIJIEHUE PallMOHAIbHO-
TE€XHOJOTMYECKUX HaBBIKOB
B3aUMOJICMCTBHS B POEKTHOMN
NEeSITeIbBHOCTH SMOIIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aUMO/JICHCTBUS, OLTYIIICHHEM
pocta o611ei 3 HEeKTUBHOCTH MPH
pacnpeesieHny IPOeKTHBIX 3a1a4
B COOTBETCTBUH C CHJIbHBIMHU
KOMITETEHTHOCTHBIMH 1
OMOIMOHATBHBIMU CBOWCTBAMU
YIEHOB MPOEKTHOM I'PYIIBL.




[IpodeccnonanpHOE
BOCIIUTAHUC

[TpodeccnonansHoe
BOCITHTaHUE

Co3anue ycaoBUid,
o0ecrieunBaromux, (OpMUPOBAHHE
KyJIBTYpbl 0€30I1aCHOCTHU IIpU paboTe ¢
Ja3epHbIM u3nydeHuem (B27)

Coznanue ycioBui,
obecneunBaronux, GopMupoBaHue
KYJIbTYpbI 0€30I1aCHOCTH IIpH padboTe
Ha DKCIIEPUMEHTAIbHBIX U
MPOMBITIJICHHBIX YCTAHOBKAX BBICOKOH
mortHocTH (B28)

1.Mcnonb3oBanue
BOCIHUTATEIHLHOTO MOTCHIINATIA
npOodUIBHBIX TUCHUIUIMH U BCEX
BHJIOB MPAKTHUK IS -
(hopMUpOBaHUS KYIbTYPBI
Ja3epHOi 0€30MacHOCTH
MOCPEICTBOM TEMATUYECKOTO
AKIIEHTUPOBAHUS B COJICPIKAHUN
JUCIUIUIMH ¥ Y4eOHBIX 3aJJaHHH,
MOATOTOBKH 3Cce, pedeparos,
JUCKYCCHIA, a TaK)Ke B XOJIe
MIPaKTU4YECKON pabOTHI C
Ja3epHBIM 000pYIOBAaHUEM. -
(hopMUpOBaHUS KYTbTYPBHI
0e30macHOCTH Mpu padboTe Ha
IKCIIEPUMEHTAILHBIX U
MPOMBIIIICHHBIX YCTAHOBKAX
BEICOKOU MOIITHOCTH U
UMEIOIINMH TTOBBIIIEHHBIN
YPOBEHB OITACHOCTH Yepe3
BBITMIOJTHEHHUE CTYEHTaMH
MPAKTHYCCKHUX U JTAOOPATOPHBIX
paboT, B TOM YuCIIe Ha
000pYIOBaHUH ISl KCCIICOBAHUS
BBICOKOTEMIIEPATYPHOI MJIa3MBbI.
1.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAJA
PO HIBLHBIX JUCIUTUTHH U BCEX
BUJIOB MPAKTUK IS -
(hopMUPOBaHHS KYITbTYPHI
Ja3epHoi O6e30MmacHOCTH
MOCPEJCTBOM TEMATHIECKOTO
aKLIEHTUPOBAHUS B COJIEP>KaHUU
JTUCITUIUIAH ¥ YIeOHBIX 3a[aHHH,
MOJITOTOBKH 3cce, pedepaTos,
JIUCKYCCHUH, a TAK)XKE B XOJIE
MPAKTHYECKON paboTHI C
Ja3epHBIM 000pYAOBaHUEM. -
(hopMUpOBaHUS KYIbTYPHI
0€e30MacHOCTH MpH padboTe Ha
IKCIIEPUMEHTAIBHBIX U
MTPOMBIIIIJICHHBIX YCTAHOBKAX
BBICOKOW MOIIIHOCTH U
MMEIOIITUMU TIOBBITIICHHBII
YPOBEHB OMACHOCTH Yepes
BBITIOJTHEHUE CTYICHTAMHU
MPAKTUYECKHUX U TA00OPATOPHBIX
paboT, B TOM YHCIIC Ha
000pyIOBaHUY JIJISl UCCIICIOBAHUS
BBICOKOTEMITEPATYPHOH TUIa3MBI.




S. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Pazensl yueOHOM UCIUILTUHBL, UX 00bEM, CPOKH U3ydeHUS U (OPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacrts 1 1-8 16/8/0 25 K1-8 3-T11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-5,
V-TIK-5,
B-I1K-5
2 Yacts 2 9-16 | 16/8/0 25 K1-16 | 3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-5,
V-TIK-5,
B-I1K-5
Hmoezo 3a 7 Cemecmp 32/16/0 50
KoHTpoabHbIe 50 3 3-T11K-4,
MeponpusaTuss 3a 7 V-T1K-4,
Cemectp B-T1K-4,
3-T1K-5,
V-TIK-5,
B-I1K-5

* COKpAICHHOC HAUMCHOBAaHHUC (bOpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

COKpaH_IeHI/IC HalMEHOBaHUM (I)OpM TCKYHICTrO KOHTPOJIA U aTTSCTalluU pa3JICJIOB:

Oo0o3nauenne | IloiHOe HAMMEHOBaHHUE
K1 KoHnTpouns 1o uroram
3 3auer

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
7 Cemecmp 32 16 0
1-8 Yacts 1 16 8 0




Tema 1

Mukpockonuyeckue 1 MaKpOCKOMMYECKHUE ypaBHEHUS
MakcBeiuia, uxX MpoOUCX0XkIeHUe. PacipocTpaneHue
ANIEKTPOMArHUTHBIX BOJIH B BAKyyMe€ U CIUIOIIHOMN
OJIHOPOJHOM M30TPOITHOM cpene. Buabl cpell U uX OTKIIUKOB.
BriBos BotHOBOTO ypaBHEHUS. Pelienust BOJIHOBOTO
ypaBHEHUS B BUJIE TUIOCKUX U CHEPHUUECKUX
MOHOXpPOMaTHYECKHUX BOJIH. PacnpocTpanenue sHepruu u
BeKTOp [loMiHTHHIa (M30TPOIHBIN ciiyyail).

Bcero ayuTOpHBIX 4acoB

2 |1 [0
Ounaiu
0 0 0

Tema 2

BexTopHbie BosiHbI. CBOMCTBO NONEPEYHOCTH
3JIEKTPOMArHUTHOM BOHBI. [losiHas1, ecTecTBeHHAs U
yacTU4Has nojisipusanus. Marpuna korepeHTHocTd. CTeneHb
nojsipuzanuu. Buael monnoi nonsipusamuu. [lonarue
nByiydenpenomiaeHus. CxeMbl MOJIsSPU3aTOPOB, 3aKOH
Mantoca.

Bcero AYyAUTOPHLIX YaCOB

2 1 [0
Ownnaity
0 0 0

Tema 3

Pacnipoctpanenne SMB B aHM30TpOIHBIX cpefax. OTHOOCHbBIS
Y IBYXOCHBIE KpUCTaJTbl. OOBIKHOBEHHAS] 1 HEOOBIKHOBEHHAS
BojHA. PacnipocTpanenue sHepruu. Habop nmpumepos
npumeHerus: 3¢ ekt [Tokkennca, apdext Papanes,
ONTUYECKAsi MHAUKATPUCA, KOHOCKOMHYECKHUEe (DUTYPHI,
TIOJISIPUMETPUSI.

Bcero ayuTopHbIX 4acoB

2 |1 [0
Oumnain
0 0 0

Tema 4

OTtpaxkeHue U MpesioMIIEHHE TOISPU30BAaHHOIO CBETA.
®opmyiel Ppenens. Yroa bprocrepa, yroi nojaHoro
BHyTpeHHero otpaxkeHus. Crona Cronerosa. [IpocBetistomue
MOKPBITUS U TTOHATHE UHTepdepeHunu. PacnpocTpanenne
MMITYJIbCA IO ONTOBOJIOKHY.

Bcero AYJUTOPHBIX YaCOB

2 |1 [0
Ownnaitg
0 0 0

Tema S

@ypbe-pa3noKeHre CBETOBOIO UMITYJIbCa BO BPEMEHHU U
npoctpaHcTBe. CHEKTPOCKOIUs, Ipeodpa3oBaHUe CBETOBOTO
ITy4Ka IPOCTPAHCTBOM M JIMH30M. [IpuHIMN cynepno3unun.
Hudpaxius Openenst u GpayHrodepa KkauecTBEHHO,
mudpakus Opaynrodepa kak pypbe-pasioxenue. ['aycco
My4YOK, €ro pacnpocTpaHeHue, mpeoOpa3oBaHue JIMH30H,
CBOICTBa rayccoBa My4ka (KaycThyeckasi IOBEpXHOCTb,
MIEPETSIKKA, YTOJI PACXOIUMOCTH, IONEPEYHOE pACIIPEIEIICHHE,
W3MEHEHNE BOJTHOBOTO ()pOHTA).

Bcero AYJAUTOPHBIX YaCOB

2 1 [0
Ownnaitg
0 0 0

Tema 6

I'eomerpuueckas ontuka: npuHun Oepma, nepexon K
MEJJICHHBIM [IEPEMEHHBIM, YCIOBUS IPUMEHUMOCTH,
napakcHaibHOE TPUOIMKEHNE, PACTIPOCTPAHCHHE B
OJTHOPOJHOM M30TPOITHOM Cpee, 3aKOHBI OTPAKEHUS U
MPETOMIIEHHS, 3€pKAJIa U MPETOMIISIONINE TOBEPXHOCTH
BpalleHusl. MaTpruyHasi ONTUKA: OCHOBHBIE TPUHLIUIIBL, PACYET
MaTpUIl OCHOBHBIX ONITHYECKHUX AJIEMEHTOB, MPEOOpa30oBaHUs
paanycoB BoJaHOBOTO (poHTa. [IpaBuna 3HaKOB B MATPUIHON
Y reoMeTpruYecKoil ontuke. HemaeanbHOCTh ONTHYECKUX
noBepxHocTel. [lonsaTue 06 abeppanusx cBera u
paspeniaroneil CmocCOOHOCTH ONTUYECKUX CHCTEM.

Bcero AYJAUTOPHBIX YaCOB

2 1 [0
Ownnaitg
0 0 0

Tema 7

Bcero AYJJUTOPHBIX YaCOB




JByxmyueBast unrepdepennus. [1onocs paBHOro HaKJIOHA U
paBHOU TONUHBIL. THITBI UHTEPHEPOMETPOB.
Wutepdepomerpsl FOura, Maxa-Llennepa, MaiikenbcoHa,
3Be3/IHBIN nHTEpdepomeTp Maiikenbcona. MaTepdepomerpust
KaK METOJ] MCCIIEJOBAaHUH B (PU3HKE MIa3Mbl 1 KOCMHUECKUX
uccienoBanusx. IIpoctpancTBeHHas U BpeMEHHas
KorepeHTHOCTh. Pagnonntepdepomerpus. Koppensuonasie
(YHKLMHU, aBTOKOPPEIISALMS CUTHAA.

2 |1 [0
Omntaiin
0 0 0

8 Tema 8 Bcero ayauTopHbIX 4acoB
MpuoronyueBas unTepdepennus. Mareppepomerp Padbpu- 2 | 1 | 0
Ilepo, ero xapakTepuCTUKH, UCIIOIb30BAHUE JIJIS Omnnaiin
cnekrpockonuu. Ilpuniun paboTel na3epa. 3aMKHYTBIH 0 0 0
pEe30HaTOP, OTKPBITHINA pe30HaTOp. ONTHUECKHUE PE3OHATOPHI
J1a3€pOB: pa3IMyYHbIE CXEMbl, YCTOHYHUBOCTb PE30HATOPA,
noopoTtHocTh. [Tonepeunsie u npoaosabHbie MoAbL. [loHATHE
LMJIMHAPUYECKUX BEKTOPHBIX ITYYKOB.

9-16 Yactp 2 16 8 0

9 Tema 9 Bcero ayutopHbIX 4acoB
OOmwmii mpuHIUN TUPPAKIUU U HHTEPPEPEHINN: TPUHIHIT 2 ‘ 1 ‘ 0
cynepno3unuu nosen. Judpakuus Openens B Ounaiin
MWIMHAPUICCKH CHMMETPHYHOM CiIy4ac: OTBEPCTHUC U JUCK. 0 0 0
3onbl Openens, cnupans OpeHens. 30HHbIE IUIACTHHKH,
aMIUTUTY/AHBIE, (a30BbIe madaoHbl. [Tnockue TuH3bI
(npoxekTopa, Gapbl) ¥ peHTIeHOBCKasl onTuka. Judpakmus
®peHernst B OJHOMEPHOM ClIydae: MOJIYIUIOCKOCTb, LIENb,
nojoca. Cnupasib KopHto.

10 Tema 10 Bcero ayauTopHBIX 4acoB
Hudpakuus OpayHrodepa Ha LIETH, KBaAPATHOM U KPYriaoM | 2 |1 [0
orBepctu. udpakuus Opaynrodepa kak nmpeoOpazoBanme Owunaiin
®ypse. JJudpakunonssle pemeTky: odmas Gopmyina, kKapTuHa | Q 0 0
mudpaxkaun. {udpakronHas pemeTka Kak ClieKTpabHbII
npubop. Pazpemienre u o61actb qucnepcun. AMIUIMTYTHBIE,
oTpaxkareibHble, (pa3oBble pemeTku. OTHOMEpPHEIE,

JIByMEpHBIE U TpeXMepHbIe pemeTku. Judpakus Ha
KpUCTaJIJIaX U PEHTI€HOCTPYKTYPHBIM aHaIN3, PEHTT€HOBCKUE
METO/IbI HCCIIEIOBAHHUS BEIIECTBA.

11 Tema 11 Bcero aynutopHbIX 4acoB
CkansipHblii 1 BeKTOpHBIN noteHuuan SMII. BonHoBsie 2 | 1 | 0
ypaBHEHHUS JUIsl 3aMa3bIBalOIUX MOTeHIManoB. [lonsTie Omnunaiin
JanbHel (BOJIHOBOI) 30HbI. MyJIBTUIIONBHOE PA3IOKEHHE. 0 0 0
JlunonapHOE U3TyYeHHEe B KIIACCUYECKOW ONTHKE, Tuarpamma
HaNpaBJICHHOCTH, UHTEHCUBHOCTb, ITOJIHASI MOIIHOCTb.

W3nyuenue npuxyiierocs 3apsja: HUKIOTPOHHOE U
CHHXPOTpPOHHOE n3nydenue. Dpdext Bapunona-YepeHnkosa,
addext Homrepa. MeTos! 1a3epHOTO YCKOPEHMSI YaCTHII:
yabTpakopoTkue umnyibebl, CPA/OPCPA (npumep Ha
pUMEHEeHHEe TU(PPaKIIMOHHBIX PEIIETOK U HEJTMHEHHBIX Cpel).
12 Tema 12 Bcero aynutopHsIx 4acoB

Kitaccnueckmii TnHeWHbIN ocMiuIATOp B oje OMB u
aHcaMOJIb OCIWIIIATOPOB. Jlucnepcus cpensl:
JUBJIEKTPUYECcKast MPOHULIAEMOCTb, KOAPUITUEHT
npesaoMiIeHus], K03 (QUIIMEHT NOTJIONIECHNS, HOPpMaJIbHAas U

2 1 [0
Ouwntaiig
0 0 0




aHoMmasibHas nucnepcust. CedeHnss HCTUHHOTO, TIOJHOTO
norsjouieHus. Gu3nka MoraoueHus: U paccesiHusl, OTPaKEHUS
u npenomiieHus. [IpenensHbie ciyyan: paJeeBCKoe paccestHue
(B aTMocdepe), TOMIICOHOBCKOE paccestHuEe Ha CBOOOTHBIX
3JIEKTPOHAX, pe30HaHCHas (pryopecieHnus. 30HIUPOBaHHE
IJ1a3Mbl PaIMOBOJIHAMU. PEHTTeHOBCKOE MOTIIONIEHUE U METO/T
XAFS. AHomainbHas (pe30HaHCHAs!) pEHTT€HOBCKas

Tudpakmys.

13 Tema 13 Bcero aynutopHbIX 4acoB
VYivpenue JIMHUHN MOTJIOIEHHS U U3JIYYEHHUsI: €CTECTBEHHAs, 2 | 1 | 0
CTOJIKHOBUTEJIbHAS, AOIJIEPOBCKAs IIMPUHA B ra3ax, Omnnaiin
IMTAapPKOBCKOE YIIMPECHHUE B KPUCTAJIaX U YIIHPEHUE 3a CUET 0 0 0
CTOJIKHOBEHHH ¢ oHOHaMU perieTku. DazoBas u rpymnnoBas
CKOPOCTb, PaCIPOCTPAHEHUE UMITYJIbCA B CPELIE C JUCIIEPCUEH.

DneMEeHThI HEJIMHEHHOW ONTHUKH.

14 Tema 14 Bcero ayauTopHbIX 4acoB
ATtomuble criekTpsl. [lonsTre kBantoBanus OMII, 2 |1 [0
MYJIbTHUIIOJIBHOTO Pa3JI0KEHUs U CBOUCTB (OTOHA. Omnnaiin
OAHOAIEKTPOHHBIE 1 MHOTOJIEKTPOHHBIE CIIEKTPbI. CIEKTpsl | 0 0 0
MOHHM3UPOBAHHOI 11a3Mbl. L-S U j-j-cBs3b. [IpoucxoxkieHue
HOMEHKJIATYpbl YPOBHEN U IpaBUil 0TOOpa. 3anoJHEHHE
ypoBHEeN. MoieKyIsipHbIe CIIEKTpPbI: KoJeOaTeIbHbIE U
BpamareIbHbIe YPOBHH U IIpaBuia 0Toopa. CXeMbl epexo/1oB
U3BECTHBIX JIa3€POB.

15 Tema 15 Bcero aynutopHbIX yacoB
KBanToBas ¢uzuka nznydenus. TemnoBoe uzinydenue (Mojenp | 2 | 1 | 0
3aMKHYTOTO pe3oHaTopa, popmyna [lnanka). [Ilpuaiun Owunaiin
neiicreus nasepa. [lopor renepanuu. Ycunenue. CnontanHoe | Q 0 0
U BbIHYX/IeHHO€e n3nydeHue. Koagdunuents! JiiHmrelina
(TepmoanHamuueckuit moaxon). CedeHne ClIOHTaHHOTO U
BBIHYXJICHHOT'O U3Ty4eHUsl, 0e3bI3TyyaTelIbHbIE IPOLIECCHI,

TPEX- U YETBIPEXYPOBHEBBIE CXEMBI, BPEMS JKU3HHU YPOBHS.
KpaTtHocTh BbIpOXIeHus, pacnipenenenus boapiimana,
®epmu-/lupaka u boze-DliHIITENHA 1)1 KBAHTOBBIX YaCTHIL.
16 Tema 16 Bcero ayuTopHBIX 4acoB

KBaHTOBBII aHCaMOJIb IByXypOBHEBBIX aTOMOB. Marpuia
m10THOCTU. CKOPOCTHBIE YpPaBHEHUS I HACEIEHHOCTEN U
nosispu3anuu. Bpemena penakcanuu. [Ipumenenue nazepHoi
(U3HUKH, CHHXPOTPOHHOIO U3TyYEHHUS M ONITHYECKUX METOI0B
JUIsL NCCIIEIOBAaHMM BEILIECTBA.

2 |1 [0
Oumnaiu
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3navenue | [loiHOe HAMMEHOBaHUE

9K OIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpeseHTanuu

T TecThl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI




| ncC ‘ VM HTEepaKTUBHBIA CAUT

TEMbI ITIPAKTUYECKUX 3AHATUN

Hepnesan | Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-2 Tema 1

PacmipocTpanenue miockux u chepuvaeckix BOJIH, UX CBOHCTBA, SHEPTeTHKA,
MHTEHCUBHOCTh U MOITHOCTh. Oniepaliuu ¢ TeH30paMH — YMEHHUE BBIBOJIUTH OCHOBHBIC
BEKTOPHBIE COOTHOIICHWSI, MOATOTOBKA K BBIBOAY (DOPMYIT I aHU30TPOIHBIX CPEJI.

3-4 Tema 2
[Monspuzanus u nonaspu3aTopbl. AHAU3 MOJIIPU3AIMU CBETA. [IBymydenpenomiieHue B
OJIHOOCHBIX KpUCTa/UIax. [[JIACTHHKY B TIOJIBOJIHBI M YETBEPThH BOJIHBI.

5-6 Tema 3
dopmynel @penens. Crona CtoseroBa, yroi bprocrepa, mpocBEeTIISIONIUE TTOKPBITHSL.
CriekTpasbHbIC Pa3IoKeHus U Qyphe-aHaAIN3.

7-8 Tema 4

['eomeTpuueckas ontuka: npuHimn depma, MPeTOMIISIONINE TOBEPXHOCTH, OCHOBHBIC
IUIOCKOCTH ¥ IIPaBHJIa 3HAKOB, MIOCTPOCHHE M300paxkeHnd. MaTpu4Hast ONTHKA: BBIBOJ
(bopMyJ IUTS CTaHAAPTHBIX YJIEMEHTOB MaTPUYHBIM METOJIOM. [IByXiTy4eBas
UHTEPEPEHIHS: TOJOCH PABHOTO HAKIIOHA U PABHOM TOJIILMHBI, [BYXTy4CBbIC
unTephepomerpsl. Mutepdepomerp Dadpu-Ilepo.

9-10 Tema 5

Hudpaxius Openenst Ha OTBEPCTUH, LIETU U APYTUX M1a0JIOHAX, aMIUIUTYIHBIX U (ha30BbIX.
Hudpaxius Opaynrodepa Ha menn u pemretke. JndpakirmoHHas pemerka Kak
CIIEKTPaJIbHBINA IpUOOP.

11-12 | Tema 6
JlunonpHOe u3nydeHue. M3nydenue ABMKYIIUXCS UICTOYHUKOB 3apsaa. Jucnepens,
WCCJICJIOBAHNE IIJIa3MBI, TTOTJIONIEHUE B paccestHre, (ha30Bas U TPYIIIOBas CKOPOCTh.

13-14 | Tema7
ATOMHEIE U MOJICKYJIIPHBIC CIICKTPBI, paClpCaACICHUC BOJ’II)HMaHa, KpPaTHOCTB BBIPOXKICHUA
YPOBHEH.

15-16 | Tema 8

TemnoBoe nznyyenue. Jlazepbl. ClloOHTaHHOE U BBIHYKJICHHOE M3JIyUEHHE B Ja3epax,
0e3bI3aydarenbHble mporecchl. CedeHus, CKOPOCTH MEPEX0/I0B, BpeMeHa KU3HU YPOBHEH,
(bu3MKa JIa3epHbBIX MEPEX00B, YIIUPSHUE JINHUI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

IIporpammoit Kypca npeayCMOTPEHO, YTO CTYAEHT JOJDKEH IIPOJEMOHCTPUPOBATH PE3YIILTATHI
OCBOEHHUS METO0B (PU3NYECKOI ONTHKU B paMKaX CaMOCTOSATENIbHONW paboThl MpH petiennu bonpiioro
JOMAILHETO 3aJaHusl.

IIpyn ocBOCHMM JaHHOM NMCLMIUIMHBI OCHOBHYIO pPOJIb UIPAOT ayJUTOPHBIC 3aHATHSA B BUJE
JEKUMH W TakXKe CcaMOCTOosITeNbHas padoTa CTYAEHTOB, 3aKJIOYarollascsi B M3yUY€HHUU MaTepuala,
MOBTOPEHUM paHee MPOWUJIEHHBIX TEM, MOJArOTOBKE K MUCHbMEHHBIM TecTaM. Jljis TOro 4ToObl JaTh
COBPEMEHHOE COCTOSTHUE (PU3MYECKONW ONTUKH, MPEIYCMOTPEHO UIMPOKOE HCIIOJIb30BAHUE
COBPEMEHHBIX HAY4YHBIX pa0OT W MyOJHMKAIMKA TO JaHHOW Teme, mocemieHue jgadbopatopuii HUAY
MU®U. PekomeHnmyercs TMOCELUEHHE CTYAEHTAMH HAay4HBIX CEMHUHApOB U  KOH(EpEeHIHH,
nposoauMbix B HUAY MU®U, a Takke B IpyruX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTaX.



7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMA W UX HHIMKATOPOB) IOCPEACTBOM MEPOIPHUITUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)
[1K-4 3-11K-4 3, K-8, K1-16
V-I1K-4 3, K-8, K1-16
B-I1K-4 3, K-8, K1-16
I1K-5 3-11K-5 3, K-8, KU1-16
V-TIK-5 3, K-8, K1-16
B-I1K-5 3, K-8, K1-16

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaeTcs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

NTtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

CymMma 6amioB | OrieHka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENLHO, YETKO H JIOTHYECKU
CTPOIMHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» II0 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y0081EMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylUIeHUS JJOTUYECKOH
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OI_[eHKa CHEYOOBJICTBOPHUTCIIBHO»
Hiske 60 2— F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
«HeyC)OBJZemeopumeﬂbHo» 3HAYNUTEILHON YacTH nporpaMmMHOTO

Marcpuajia, JOIYCKAaCT CYHNICCTBCHHBIC




omnbku. Kak npaBuio, orieHka
«HEYIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAJ JIUTEPATVYPA:
1. DU S96 Principles of Lasers : , Svelto, Orazio. , Boston, MA: Springer US, 2010

2. DU U 83 3amauun o kBaHTOBOM (hu3uke : yueOHoe nmocodue, Mpomos U. E., Mocksa: Jlaboparopus
3Hanuii, 2020

3. DU U 83 3agauu o obmelt ¢pusuke : yaeOHoe mocodue 1is By3oB, Upomgos U. E., Mockaa:
Jlaboparopust 3HaHwmiA, 2021

4. 537 3-43 Ilpunnurnsel na3epos : , 3sento O., Cankr-IletepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 535 A95 ®usnueckas onTuka : yueOHuk st By3oB, Hukutun C.1O., AxmanoB C.A., Mocksa:
Hayxka, 2004

I[TPOT'PAMMHOE OBECIIEYEHHUE:

CnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU IUIA CTYAEHTOB

B PE3YIbTATC OCBOCHUMA JIaHHOﬁ JAUCHUILIMHBI CTYACHT OOJIKCH 3HATHh OCHOBHLBIC IMOHATHA,
MCTO/IbI, 3aKOHBI U YPABHCHUSA (I)HSH‘-ICCKOﬁ OIITHKH.

I[OJ'DKGH HAay4YUTbCA HCHOJb30BATH MCTOIBI (bmnqecxoﬁ ONITUKU TNPUMCHUTCIIBHO K
HCCICAOBAHUIO PACIPOCTPAHCHUSA ONTUUYCCKOTIO M3JIYUYCHHUA B PA3JIMYHBIX CpCAaxX, 3HATb OCHOBHBLIC
OKCIICPUMCHTAJIbHBIC METOJUKH, OCHOBAHHLIC Ha IIPUHIUIIAX (I)HSH‘ICCKOﬁ OIITHKH.




11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

B pesynbrate OCBOCHHMS NAaHHOW JMCLUMIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE IIOHATHS,
METO/bI, 3aKOHBI U YPaBHEHUS (PU3UUECKOH ONTHUKH.

Jlo;okeH HAy4YHTbCS HCIOJIB30BAaTh METOABl  (DU3MYECKOW ONTHKH NPUMEHHTEIBHO K
HCCIIEA0OBAHUIO PACIPOCTPAHECHUS ONTHYECKOTO M3JIy4CHHUS B Pa3jIU4HBIX CpeAax, 3HaTb OCHOBHBIE
9KCIEPUMEHTAIbHbIE METOAUKH, OCHOBAaHHbIE HA MPUHLMIIAX (PU3NYECKON ONTHUKH.

ABTOpP(BI):

Kamypuukosa Onbra BaagumupoBHa

MaiimuctoB AHapeit UBaHoBWY, 1.¢.-M.H., mpodeccop



