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AHHOTANIUA

H3y4yeHHe OCHOBOIIOJIATAOIIMX BOIPOCOB B3aUMOJACHCTBUA
BEIIECTBOM, ONPEACHSIONNX (PU3HUECKUE NPUHIHIIBI

ONTUYECKOTO H3IIyUYCHHS C
pabOThl KBAHTOBBIX YCWIIUTENEH H
TeHEPaTOpPOB; TOJIYYCHHUE MPEACTABICHHUA O (PU3MUECKHMX OCHOBaX pabOThl KBAHTOBBIX HPUOOPOB
panuonuana3oHa M ONTHYECKOrO /IMana3oHa; 3HAKOMCTBO C OCHOBHBIMH pEXHMaMHU pabOTHI
KBAaHTOBBIX T'€HEPATOPOB (JIa3€pOB) M CIOCOOAMH X pEaln3allii, C OCHOBHBIMH YHEPIeTUYECKUMH U

CIICKTpaJIbHBIMU XapaKTCPUCTUKAMHU.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

I/I3yquI/Ie OCHOBOIIOJAararomux BOIIPOCOB BSaHMOHeﬁCTBHH OIITHUYCCKOI'0 HM3JIYUYCHUSA C

BEIIECTBOM, ONPEACHSIONNX (PU3HUECKUE NPUHIHUIIBI pabOThl KBAHTOBBIX YCWIIUTENEH H
TEHEPaTOpPOB; TOJIYYCHHUE MPEICTABICHUS O (PU3MUECKHMX OCHOBaX pabOTHl KBAHTOBBIX MPUOOPOB
pamuonuana3oHa M ONTHYECKOrO /IMana3oHa; 3HAKOMCTBO C OCHOBHBIMH pEXHMaMH pPabOTHI
KBAaHTOBBIX T€HEPATOPOB (J1a3epoB) M Croco0aMH UX peau3alliii, C OCHOBHBIMU SHEPTeTHYECKHUMU U

CIICKTPAJIbHBIMH XapPAKTCPHUCTHKAMU.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

I[I/ICI_II/IHJ'II/IHB. JIOTUYCCKU M COACPIKATCIIbHO-MCTOAUYCCKU CBA3aHAa CO CICAYIOIIUMU
AUCHUIINIMHAMH: aTOMHas (1)1/131/11(3, KBaHTOBas MCXaHHKa, TCOPHA I10JIA, (1)1/13141(3 KOHACHCUPOBAHHOT'O

COCTOSIHUSI BEILIECTBA, TEOPETUIECKask (U3MKa TBEPAOTO Tea.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccHOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHITUN

[IpodeccuonanbHple KOMIETEHIIMA B COOTBECTBHHM C 3a7adyaMd U OOBbeKTamMu (00sacTaMu
3HaHUN) PO ECCUOHATBLHON JeSITENIbHOCTHU

3agaua O0beKT HiIH Koa n nHaumeHoBaHue Kon n nHaumenoBanue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUA npogdeccuoHaIbLHOM HHAUKATOPA

aesiteabHocTu (3I1]1) KOMIIETEHIINH; MOCTHKEHM I
OcHoBaHue npogeccuoHaILHOMI
(mpogeccuoHAIBHBII KOMIIETeHIIUH

cranaapr-I1C, ananu3
onbITA)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

Pa3paboTka nazepHbIX U
OIITHYCCKUX
TEXHOJIOTHI; aHAJIN3
MMOCTaBICHHOM 3a7a9H
HCCIICIOBAHU B
obnactu (POTOHHUKHU U

JlazepHbie
TEXHOJIOTHH,
JJIEMEHTBI B COCTaBE
JIA3€PHBIX CUCTEM,
ONTUYECKHUE
Marepuaisl U

IIK-1 [1] - cnocoben k
aHaIM3y MOCTABJIECHHOM
3a/la4¥l UCCIIeIOBAaHUN B
obnactu (HOTOHUKHU U
OoNnTONH(GOPMATUKU

3-I1K-1[1] - 3Hate
COBPEMEHHOE
COCTOSIHUE Pa3BUTHUS
($hOTOHUKHU U

ONTOWH(OPMATHKH ;
V-IIK-1[1] - ymeTh




ONTOMH(POPMATUKU; JieTany, OcHosaHue: aHaAJIM3UPOBATh

9KCIIEPUMEHTAIILHBIE TU(QpaKIuOHHBIC [IpodeccronanbHbII UCXO/IHBIE TPeOOBaHUS
HUCCJIEIOBAHUS B ONTHYECKHUE crannapt: 29.004 MIpY pEIIECHUH 33724 B
obnactu pOTOHUKH H JJIEMEHTHI, o0nacté GOTOHUKU U
ONTOUH(POPMATUKH TOJIOTPaMMBbI ONTOMH(POPMATHKHU
HOBBIX SIBJICHHIA, MIPOBOJNTH MTOUCK
MaTepHuasoB, CUCTEM U Hay4YHOTEXHUYCCKOMN
YCTPOWCTB uH(pOpMAIIUU TIO TEME
pelaeMon 3a1auun
YTOYHSATH U
KOPPEKTUPOBATh

TpeOOBaHUS K
peniaeMon 3ajaye B
obnactu GpoTOHUKH U
ONTOMH(OPMATHUKH ;
B-TIK-1[1] - Bnagets
HABbIKAMU aHAN3a
MIPOCTBIX
HCCIIEIOBATENECKUX
3a/1a4 B 00J1aCTH
(hOTOHUKHU U

onTonH()OPMaTHKH
4. BOCIIUTATEJIbHBIM IOTEHIUAJI ANCHUITIJIMHBI
Hanpasnenus/uenn 3anauu BocruTaHus (KOJ) BocnurarenbHbli NOTEHIMAI
BOCIIUTaHMSI JUCLUIUINH
[TpodeccuonanpHoOE Co3zanue ycioBHi, 1.Mcnonb3oBanue
BOCIIUTaHHE obecrneunBaromux, GopMUpOBaHUE BOCIUTATEIBHOTO NMOTEHIINATIA
HaY4YHOTO MUPOBO33pPEHMS, KyIbTYpbl | JUCHMILIMH/TIpakTHK «Hay4yHo-
MOMCKa HECTAHJAPTHBIX HAYYHO- uccienoBarenbekas padoray,
TEXHUYECKUX/TPAKTHUYECKUX «IIpoekTHas npakTHKay,

pelIeHui, KpUTHYECKOTo OTHOeHus:  «HayuHblil ceMunap» ais:

K UCCJIEIOBAaHUSAM JDKEHAYYHOTO TONKAa | - (hopMHUpOBaHUS MOHUMAHUS
(B19) OCHOBHBIX IIPUHIUIIOB U
CIoco00B HAYYHOTO MMO3HAHUS
MHUpa, pa3BUTHUSA
HCCIEA0BATEILCKUX KaueCTB
CTYJIGHTOB TTOCPEJICTBOM HUX
BOBJICUCHHS B UCCIICIOBATCIIHLCKUE
MIPOEKTHI MO 00JIACTSAM HAYIHBIX
nccaeaoBanui. 2.Mcrnonp3oBanne
BOCITHUTATEJILHOTO MOTEHIIMAIA
nucuuruH "Victopust Hayku u
nHxeHepun'", "Kputnueckoe
MBIIUIEHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "BBefeHue B
cnenuanbHOCTh", "HayuHo-
nccaeaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- opMUpOBaHUS CTIOCOOHOCTH
OTJIEJISATh HACTOSIIINE HAYYHBIE




UCCIIEIOBAHMS OT JDKEHAYYHbIX
MOCPEACTBOM IPOBECHUS CO
CTYA€HTaMHM 3aHATUH U
peryispHeIX Oecen;

- (hopMupoOBaHUS KPUTHUECKOTO
MBILUICHUS], YMEHUS
paccMaTpuBaTh pa3iMyHbIe
UCCIIEJOBAaHUS C SKCIEPTHOM
HO3ULIMHU TIOCPEICTBOM
00CYXJIEHUS CO CTyJIEHTaMU
COBPEMEHHBIX MCCIIEJOBAHUH,
UCTOPHUYECKUX TPEANOCHUIIOK
HOSBJICHUS TEX WJIN UHBIX
OTKPBITHHA U TEOPHM.

[IpodeccuonanpHOE
BOCITUTAHHE

Co3anue ycaoBUid,
obecrieunBaroImuX, (POPMUPOBAHKE
TBOPYECKOTO
MH)XEHEPHOTO/TIPO(heCCHOHAIBHOTO
MBILIEHHS], HABBIKOB OPTaHU3aL1H
KOJUIEKTUBHOM IIPOEKTHOU
nesteapHocTH (B22)

1.Mcnonbs3oBanue
BOCITUTATEIHLHOTO MOTEHIINAJIA
JTUCIUILIAH TPO(heCCHOHATLHOTO
MOJIYJIS 111 Pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U TUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIILJICHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQEeCCUOHATBHON
NeSATeTbHOCTH HOpMaM
MOBE/ICHHUs1, 00ECIIeUHNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH JESATEIBHOCTU U
HECTy>KeOHOTO TTOBEJICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelieHus 4epe3 MoArOTOBKY
TPYIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 33/IaHHH, pEIIeHIE
KEMCOB, MPOXOXKIACHUE MPAKTUK U
noarotrosky BKP.
2.Mcnonb3oBanue
BOCITUTATEIHLHOTO MOTSHITHAIA
TUCITUILIAH TPO(eCCHOHATBLHOTO
MOMYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOT O
KOJIJIEKTUBH3MA B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJICJIBHBIX, TAK U TPAKTUYECKUX
3a/1a4, a TAKXkKe MyTeM
MOAKPETUICHUE palliOHAIBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBHS B MPOEKTHOMN
JeSATETbHOCTH YMOLIMOHATBHBIM
3¢ exToM yCrenrHoro
B3aUMOJCICTBUSA, OLLYIIIEHUEM
pocTa o6mieit 3¢ heKTUBHOCTH TPH
pacrpeesieHuH MPOEKTHBIX 3a7a4
B COOTBETCTBUHU C CUIILHBIMHU




[TpodeccuonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
obecnieunBaronux, GopMupoBaHue

KyJIBTYpBl 0€30I1aCHOCTH TIpU paboTe ¢

nazepHbIM u3nydenueM (B27)

KOMITETEHTHOCTHBIMU U
OMOIMOHATBHBIMU CBOWCTBAMU
YJIEHOB MPOEKTHOU IPYIIIHL.
1.Mcnonb3oBanue
BOCIHTATEIHHOTO MTOTEHIINAJIA
PO UIBHBIX UCHIUTUINH U BCEX
BUJIOB NMPAKTUK IS -
(hopMUpOBaHUS KYTbTYPBHI
Ja3epHoi 6e30MacHOCTH
MOCPEJCTBOM TEMATHIECKOTO
aKLIEHTUPOBAHUS B COJIEP>KaHUU
JTUCIUIUIAH ¥ YI€OHBIX 3a[aHHH,
HOJIFOTOBKU 3cce, pedepaTos,
JIUCKYCCUH, a TAKXKE B XOJIE
PAKTHYECKON paboThI C
Ja3epHBIM 000pYAOBaHUEM. -
(hopMUpOBaHUS KYIbTYPBI
0€301acHOCTH TIpU padoTe Ha
9KCIIEPUMEHTAIBHBIX U
IPOMBINUICHHBIX YCTAHOBKAX
BBICOKO MOIITHOCTHU U
UMEIOIIIMH TTOBBIIIICHHBIH
YPOBEHB OMACHOCTH Yepes
BBITIOJTHCHHUE CTYICHTaMH
MPAKTUYECKUX U TaOOPaTOPHBIX
pabot, B TOM YHCIIC Ha
000pyIOBaHUU JJIsl UCCIICIOBAHUS
BBICOKOTEMITEPATYPHOH TUIa3MBI.

[TpodeccrnonanbHoe
BOCIITUTaHUEC

Co3znanue ycnosui,
oOecrneunBaromux, GopMUpPOBaHUE

KyJIBTYpbl 0€30aCHOCTH IIpU paboTe

Ha SKCIICPUMCHTAJIbHBIX U

MMPOMBIINIJICHHBIX YCTAHOBKAX BBICOKOH

MotHocTy (B28)

1.Ucnons3oBanue
BOCIIMTATEIILHOTO TIOTEHIIHAIA
NpOQHUIBHBIX TUCIUIUIMH U BCEX
BUJIOB MIPAKTHUK JJISL: -
(hopMHUpPOBaHUS KYJIbTYPBhI
Ja3epHOi 6€30MacHOCTH
HOCPEICTBOM TEMAaTHYECKOTO
aKIEHTUPOBAHUS B COJICPKAaHUH
JMCLUIUIMH M Y4eOHBIX 3aJaHuH,
MIOATOTOBKHU 3cCe, pedeparos,
JMCKYCCHI, a TaKXKe B XOJIe
MIpaKTU4YECKON paboThI C
Ja3epHBIM 000PYOBaHUEM. -
(bopMHUPOBAHUS KYIBTYPHI
0€30IacHOCTH MU paboTe Ha
IKCIEPUMEHTAIBHBIX U
MIPOMBIIIIEHHBIX YCTaHOBKaX
BBICOKOM MOITHOCTH 1
MMEIOIIMMU TTOBBIIICHHBIH
YPOBEHB OITACHOCTH Yepe3
BBINOJIHEHUE CTYJCHTaMHU
MPAKTHYECKHUX U Ja00paTOPHBIX
paboT, B TOM UHuCIie Ha
000pYIOBaHUH ISl HCCIICIIOBAHUS




BBICOKOTEMIIEPATYPHOH TJIa3MBbl.

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBIL, X 00BEM, CPOKH U3y4eHUS U POPMBI KOHTPOJIS:
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6 Cemecmp
1 OcHoBHble ¢usnyeckue | 1-8 16/0/0 25 KH-8 3-T1IK-1,
MMOHSTHUS V-1IK-1,
B-IIK-1
2 BzaumouneiictBue 9-15 | 14/0/0 25 KH-15 | 3-TIK-1,
PaauOU3ITyYEHHUs c V-IIK-1,
BelIECTBOM. Ma3zepsl B-TIK-1
Hmozo 3a 6 Cemecmp 30/0/0 50
KoHTpoJibHbIE 50 9, 30 3-TIK-1,
MepomnpusiTusi 3a 6 V-TIK-1,
Cemectp B-TIK-1,
3-I1K-1,
V-TIK-1,
B-IIK-1

* — COKpallleHHOe HaMEHOBaHUE (POPMbI KOHTPOJIS

** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(nn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILIEr0o KOHTPOJISI U aTTECTALUU Pa3AesioB:

O6o3navenue | Iloa1Hoe HauMeHOBaHME
30 3a4eT ¢ OLeHKOM

K1 KoHTposns 1o uroram

9 DK3aMeH

KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
6 Cemecmp 30 0 0
1-8 OcHoBHbIE (pr3HYECKHEe TOHATHS 16 0 0
1 Beenenue Bcero ayauTopHBIX 4acoB
ITpenmer GOTOHMKY M KBaHTOBOM 31€KTpOHUKHU. McTopus 2 [0 I




passutus. Llens u 3agaum Kypca. Omnunaiin
0 [0 [0
2-8 OcHoBHbIe pu3nyecKne NOHATHS Bcero aynutopHbIx yacoB
CrioHTaHHBIE U UHAYIIUPOBaHHBIC epexoabl. Koaddummuentsr | 14 | 0 | 0
Oiinireiina. [lornomenue u ycunenue. MluBepcHas Ounaiin
HAacCeJIECHHOCThb YHEPIeTUIECKUX ypOBHeI?I U IIOHSTHE 00 0 0 0
a0CoOMOTHON oTpHLIaTeNIbHON TemriepaTrype. CBOHCTBa
MHIYUUPOBAHHOTO U3IYYCHUS
9-15 B3aumopeiicTBue paguon3iyyeHus ¢ BemecrsoM. Masepsi | 14 0 0
9-10 KBaHTOBBIE YCWINTEIN U TeHePATOPbI PAAHOIMANIA30HA Bcero aynuTopHbIX 4yacoB
OHepreTudeckue ypoBHHU B razax. @opma CrieKTpaabHOU 4 ‘ 0 ‘ 0
muHuU. CriocoObl HaOI0AEHUS MOTJIOLIEHUS PaJUon3aydeHus | Oumaiin
B rasax. 0 I [0
11-12 | MoJekyJsIpHBbIii TeHEpPaTOp HA My4YKe MOJIEKYJ aMMHAKa Bcero ayuTOpHBIX 4acoB
Crnioco0 nony4yeHus ycuneHus. MoIHOCTh TeHepaIim. 4 | 0 | 0
CrabunsHocTh yactotel NH3 wmasepa. Owunaiin
0 [0 [0
13 DJIEKTPOHHBII NapaMarHuTHbIi pe3onanc (311P) Bcero ayuTopHbIX 4acoB
Cnioco0s1 Habmonenus JI1P. Penakcanus B napamarseTukax. | 2 ] 0 ’ 0
Bpemena u pusndeckrie MeXaHU3MBbI PEIIAKCALINH. Ownnaitg
O,Z[HOpO,I[HOG 1 HCOTHOPOAHOE YIIUPEHHUE. 0 ‘ 0 ‘ 0
14 Snepublii MATHUTHBIN pe3oHanc (AMP) Bcero ayutopHbIX 4acoB
[upuna nuuuit AMP. Cnoco6s! HaOmoneHus SIMP. 2 |0 [0
Onnaiin
0 |0 [0
15 Oco0eHHOCTH TapaMarHeTH3Ma HOHHBIX KPHCTAJLIOB Bcero aynutopHbIX yacoB
TpexypoBHEBBIE Ma3epsl Ha TBEPJOM Tele. Y CIIOBUS 2 | 0 | 0
MOJIy4€HUsl OTPULIATENILHON TeMIiepaTtypbl. Binusuue Bpemenn | Onnaiin
penakcauuu. [IlymoBbie CBOMCTBAa KBAaHTOBBIX TAPAMArHUTHBIX | O 0 0
YCUJIUTEIICH

CoxkpallieHHbIe HANMEHOBAHUST OHJIANH OIIIINIMA:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK ONEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

I1p3 IIpe3enTanmu

T TecTel

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I OCBOCHHUHU JAHHON MHCIUILIMHBI OCHOBHYIO POJIb UT'PArOT ayAUTOPHBIC 3aHATUA, 4 TAKIKC
CaMOCTOATCIIbHaA paGOTa CTYACHTOB, 3aKJIFOYA0OMIAACA B BBIIIOJHCHHUU JOMAIITHUX 33.,HaHI/II>'I, HU3YUCHUU

l'[pOfL[[GHHOI‘O Marcepurajia, IMOATOTOBKEC K IMHUCBMCHHBIM TCCTAM. I[J'IH TOro 4TroOBl IIOKa3aTh



COBPEMEHHOE COCTOSIHME (OTOHMKM M KBAaHTOBOW painO(QU3MKH, IPETyCMOTPEHO IIMPOKOE
UCTOJb30BAHNE COBPEMEHHBIX HAYYHBIX padOT W MyONMKanUMid MO JAaHHOH Teme, MOCeIIeHue
nabopatopuit HUSAAY MUODU. Pekomennmyercs MOCEHIEHHE CTyIEHTAMH HAyYHBIX CEMHHApPOB W
KoH(pepeHwmii, nmpooaumbix B HUAY MU®DU, a Taxke B APYrHX MOCKOBCKHX YHUBEPCUTETAX M
MHCTUTYTaX.

7. ®OHJ OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB O0yueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEICTBOM MEPONPUSTHH TEKYIIEro,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMUILIUHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJISI HMX OCBOCHHS
NpeCTaBJIeHa B CleAyIOIel Tadnuie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeponpusiTue
(KII 1)
TIK-1 3-TIK-1 30, D, KI-8, K-15
V-TIK-1 30, D, KU-8, KI-15
B-TIK-1 30, D, KU-8, KU-15

HIxaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[[Ixana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJILHOI'0 0ajlijia BKJIIOYHMTEILHO. MToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJACHTOM IPU BBIIIOJTHEHUU
3a/IaHAH B paMKaxX TEKYIIETo U MPOMEXYTOYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymmMma G6amioB | OreHka o 4-ex Orenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJIbHOM 1IKaJe ECTS y4eOHOM TUCIUIIIMHEI

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepual, UCYEPIIBIBAIOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepual
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepuall, TpaMOTHO U

4 — «xopouioy IO CYIIECTBY MU3JIaraeT ero, He TOIyCKas
70-74 CYLIECTBEHHbIX HETOUHOCTEN 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 ,Z[eTaJ'Ieﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y00BIEMBOPUMENLHOY E HEZ0CTAaTOYHO IPAaBUIIbHBIE (POPMYIIUPOBKH,
HapyIIEHUS JTOTHICCKOMN
IIOCJIEA0BATCIIBHOCTU B U3JIOKECHUU
IMPOrpaMMHOI'0 MaTCpuraia.




OI11eHKa «HEY0BICTBOPUTEIHHON
BBICTABJISIETCS CTYICHTY, KOTOPBI HE 3HACT
3HAYUTENLHON YaCTH POrPaMMHOTO

9_ Marepuara, JI0IMyCKaeT CyIleCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuiio, oreHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

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

2. DU U 83 BonHoBEIE mporiecchl. OCHOBHBIC 3aKOHEHI : yueOHOoe mocodue, Mpomos U. E., Mocksa:
Jlaboparopust 3HaHwmiA, 2020

3. DU K 44 KBanToBas u ontuueckas snekrponuka : , Kucenes I'. JI., Cankr-IletepOypr: Jlans, 2022
4. O M50 JlazepHnas texnosorus : , MenymenkoB A.Il., Mocksa: MU®U, 2008

5. 537 3-43 Ilpunmunst na3zepos : , 3sento O., Cankrt-IlerepOypr [u ap.]: Jlans, 2008

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 621.37 181 KBanToBas snexrponuka. [Ipubopsl u ux npuMeHeHue : yaeOHoe mocodue it By30B,
Hynxun B.U., [Taxomos JI.H., MockBa: Texnocdepa, 2006

2. 537 X19 Jlekmuu o kBauToBOM panuodusuke : , Xanun .M., Hwxuuit Hosropoxa: UT1® PAH,
2005

3. 537 K23 Jlekuuu 1o KBaHTOBOM 1eKTpoHUKE : , Kapnos H.B., M.: Hayka, 1988

4. 537 C83 OcHOBBI KBAHTOBOM AJEKTPOHUKM : , YcneHckuid A.B., Ctpaxosckuii .M., M.: Beicu.
mkoJja, 1979

5. 535 A91 ®usuueckre ocHOBBI (POTOHMKH : yuel. mocobue ais By3oB, ActaneHko B.A., M.: , 2005
I[MTPOI'PAMMHOE OBECITEYEHUE:

CrenuanbHOe porpaMMHoe obecrieueHue He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

1. caiit kadeapst Ne70 HUAY MUDU (http://kaf70.mephi.ru/)

https://online.mephi.ru/




http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CHCHI/I&J’IBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He Tpe6yeTc5I

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

[lpy wu3ydyeHHMHM [JaHHOTO Kypca HEoOXOAMMO TBEpPAO YCBOUTh OCHOBHBIE 3aKOHBI
B3aUMOJICHCTBHS 3JIEKTPOMArHUTHOIO M3JIyY€HHs] ONTHYECKOTO M PaJUOHMANa30HOB C BELIECTBOM.
Onupasicb Ha 3aKOHBI U3JIy4YEHHUS YEPHOI'O TeNla, HaJ0 YMETh BBIBOJUTH OCHOBHBIE 3aKOHOMEPHOCTH
CIIOHTAHHOTO M  HHAYLMPOBAHHOro wu3nydeHui. Hazno ymerb, ucCHonb3ys COOTHOILIEHUS
HEOIpeIeIEHHOCTEN, IOJTYYUTh MPEJCTABICHUS O HUKHEM IPE/Iesie PacX0AUMOCTH UHIYLIUPOBAHHOIO
U3JIy4eHUs, O €ro CHeKTpalbHOM mmmpuHe. HeobXxoaumMo yMeTh KaueCTBEHHO I10Ka3aTh CBS3b
KOOX(Q(QUIMEHTOB YCHJIEHHS U TMOTJIOUICHUS JJIEKTPOMAarHUTHOTO HM3IIy4eHHs B cpeae ¢
pacnpe/ielieHueM HAceJIEeHHOCTEN HEPreTUYECKUX YpPOBHEH, MMETh NpeAcTaBlieHue 00 HHBEPCHOMU
HACEJICHHOCTU U a0COIIOTHOM oTpuLaTesIbHON TemnepaType. Hago umers npejacraBieHue o crnocodax
MIOJIyYeHUs] YCWJIEHUS B ITYYKOBBIX MOJIEKYJISIPHBIX TE€HEpaToOpoB, 3HaTh (U3MKY (POopMHUpOBaHUS
CIIEKTPAJILHOTO COCTaBa 3THX IE€HEPaTOpPOB, YMETb OLIEHUTbh MOILIHOCTh W3JIY4YE€HHs, CTAOMIBHOCTb
YaCTOThl U OCHOBHbBIE (PAKTOPBI, BIUAIOLINE HA CTAOMIIBHOCTD M3JIy4EHHs MOJIEKYJIAPHBIX TEHEPAaTOPOB
(Ha mpuMepe MOJIEKYJIIPHOTO FeHepaTopa Ha MMy4YKe MOJIEKYJl aMMHUaKa).

HeoOxonnMo 3HaTh (u3nueckoe OOBSICHEHHE SBJIEHUS 3JIEKTPOHHOIO IapaMarHUTHOTO
pe30HaHCca W SACPHOT0 MArHUTHOTO PE30HAHCA KaK C TOYKH 3PEHHS KIACCUYECKOH (HU3UKH, TaK U
HCIOJIb30BaHNEM KBAaHTOBOMEXAHMYECKHX IpescTaBieHnid. Hy)kHO UMeTh npejcTaBiieHue 0 BpeMeHax
1 GU3NYECKUX MEXaHU3MaX CIUH-CIIMHOBOM U CIIMH-PELIETOYHOM pelakcaliy, 4To TaKkoe 0JTHOPOIHOE
Y HEOJIHOPOJIHOE YIIMpEHHE CHeKTpalbHbIX JUHUHN. [IpencraBnenue o0 3¢ddexre cnmHOBOrO 3Xa, €ro
00BsICHEHUE C TOUKH 3pEeHUs Kiaccuueckoi ¢pusuku. [IpakTuueckre npuMeHeH s IBJICHUsI CIIMHOBOIO
sxa. Heobxonumo nMeTh mpejacTaBieHUs 00 OCOOEHHOCTSX MapaMarHUTHOM pelakcallid HMOHHBIX
KPUCTAJIJIOB, UX NPUMEHEHHUE B KBAaHTOBBIX MHOTOYPOBHEBBIX NapaMarHUTHBIX ycwinTensx. HyxHo
YMETh NOKa3aTh YCJIOBUS MOJY4YEHHUS MHBEPCHON HACENEHHOCTH, UMETh MPEACTABIECHUE O IIYMOBBIX
CBOMCTBAaX KBAHTOBBIX ApaMarHUTHBIX YCUIIUTENIEH.

[lepexons K  ONTHYECKOMY JMana3oHy HEOOXOJUMO  MPEACTaBIATH  OCOOEHHOCTH
B3aMMOJICHCTBUSl ONTHYECKOTO H3JIyYE€HUs C BEIIECTBOM, OCOOEHHOCTHM €ro HCHOJIb30BaHUS B
yCTpOIMCTBaxX KBaHTOBOH 31eKTpoHUKH. HeoOxoauMo MMeTh mpeacTaBieHne 00 OCHOBHBIX CIIOCOOax
IIOJIyYEHUsI WHBEPCHOM HACEJIIEHHOCTH B ONTHYECKOM Juana3soHe. HykHO 3HaTh, 4YTO Takoe
ONTUYECKUN PE30HATOp, YEM OH OTJIMYAETCS OT PE30HATOPOB paJMOAMANA30HA, YMETh OLIEHUTh
OCHOBHBIE BHJbI IOTEph, MX BIUSHHE Ha CBOMCTBAa pPE30HATOPOB, HMETh IpPEJICTaBIEHUS 00
YCTOMYMBBIX W HEYCTOMYMBBIX pe3oHaropax. Hamo 3HaTh pe30HAHCHBIE CBOWCTBA PE30HATOPOB,
MIpe/ICTaBICHHUS] O COOCTBEHHBIX THUIAX KOJEOAHWH ONTUYECKUX pe3oHaTopoB (Monax). Hamo ymers
KaueCTBEHHO M300pa3uTh paclpeiesieHue 3JIEKTPUUYECKOro MO JJiS Pa3IU4HbIX MOJ, OCHOBHBIE
METO/IBI CEJIEKIIUH TUIIOB KOJIEOaHUI.

Heo6xoanMo 3HaTh criocoObl MOTY4YE€HUSI MHBEPCHOM HACEIEHHOCTU U paboOTy TBEPAOTEIbHBIX
ONTUYECKUX KBAaHTOBBIX I'€HEPATOPOB (HAa MpuMepe pyOMHOBOTO M HEOJMMOBBIX Ja3epoB). 3HATh
OCHOBHBIE PEXHMbI Pa0OTHl (PEKUM CBOOOJHON T€HEpaluu, MOIYISIMUA JOOPOTHOCTH, PEKUM
CHHXPOHM3AallUd MOJ), HMX OCHOBHBIE XapaKTEPUCTUKU M CIOCOObI HX monydeHus. Vmersb



npejcTaBieHue O paboTe 3IEeKTPOONTHUECKHUX 3aTBOPOB, MACCHUBHBIX 3aTBOPOB U1l MOIYJSLIUU
JTOOPOTHOCTH UJISI CHHXPOHHU3AIMHA MOJI.

HeobxonuMo 3HaTh paboTy, crmocoObl MOTydeHHs MHBEpCHOH HaceneHHoctu He-Ne masepa,
poins OydepHOro raza — reius, ONTUMATBHBIC YCIOBUSI pabOThI (MapiHUadbHbIC NABICHUS B pabodeii
cMmecH, o01ee JaBIeHUEe CMECH, TOK paspsijia, BIMSHUE TUaMeTpa rasopaspsaaHoi Tpyoku). Jlaszep na
VIJIEKUCIOM Ta3e, KakoB COCTaB pabouell CMecH, pojib Ka)XJ0ro KOMIOHEHTa. THWIlbl Jla3epoB Ha
YIJIEKUCIIOM Ta3e U UX OCHOBHBIE XapaKTEPUCTUKU (OTHAsSHHBIC JIa3ephl, C MPOIOJIbHOM MPOKAUKOH, ¢
nonepedHoi nmpokaukoii, TEA-na3zepsl, UX 0COOEHHOCTH).

11.  YYEBHO-METOJIMYECKHE PEKOMEHIAIIMM JIJISI IPENIOJABATEJEN

HeoOxonnMo path CTyAaeHTaM BO3MOYKHOCTb YCBOUTb OCHOBHBIE 3aKOHBI B3aWMOJEWUCTBHUSA
AJIEKTPOMAarHUTHOTO M3IY4YEHMsI ONTUYECKOTO U paJvoJuana3oHOB C BemecTBoM. Omnupasch Ha
3aKOHBI M3JIy4EHUsl TBEPJOro Tella, HaJl0 NI0Ka3aTh TAKUE OCHOBHbBIE 3aKOHOMEPHOCTH CIIOHTAHHOI'O U
WHAYIIMPOBAHHOTO M3ITYYEHUH, KaKk A ~ KyOy 4acTOThl, paBeHCTBO K03(dunmenToB DiHIITEIHA 17151
IOIJIOINEHUsT M u3dydyeHus. Hano, Hcmosb3yst COOTHOLIEHHS — HEOIpPENesIEHHOCTEeH, JaTh
IpPEJCTAaBICHUS O HIDKHEM IIpeliesie  pPacXOAMMOCTH HMHIYLHUPOBAHHOIO M3JIy4€HHUs, O €ro
CIEKTPAJIbHOM IIMpPUHE, KAYECTBEHHO I10Ka3aTh CBS3b KOA()(QHUIMEHTOB YCUJICHHUS W HOIJIOILEHUS
3JIGKTPOMArHUTHOIO M3JIy4€HUs] B Cpelleé C paclpelielIeHUeM HacelIeHHOCTeH SHEepreTH4ecKux
YPOBHEW, [aTh NpEACTaBICHHE 00 WHBEPCHOW HACENIEHHOCTH W a0CONIOTHOH OTPHIATEIBHOM
temneparype. [lokazars criocoObl MONy4eHNs YCUIEHUSI B IyYKOBBIX MOJIEKYJISIPHBIX T€HEPATOPOB, UX
OCHOBHBIE XapaKTEPUCTHKU (Ha IPUMEPE MOJIEKYJIIPHOTO reHepaTopa Ha Iy4Ke MOJIEKYJl aMMHUaKa).

Heo0xonnMo 0OBSICHEHUTH SIBICHHS JIEKTPOHHOTO MapaMarHUTHOTO PE30HAHCA W SAEPHOTO
MarHUTHOIO PE30HAHCA KaK C TOYKM 3pPEHHUs KJIACCHMYeCKOW (HU3UKU, TaK U HCHOJIb30BaHUEM
KBAaHTOBOMEXaHUYECKUX MpejacTaBieHuil. Hy)XHO naTe mpeicTaBieHHEe O BpeMEHax M (U3NYECKUX
MEXaHM3MaxX CIHH-COIMHOBOM W CIUH-PEIIETOYHOM pEJIaKCallud, 4YTO TaKo€ OJHOPOJHOE U
HEOJJHOPOJHOE YIIMpPEHHUE CIeKTpaidbHbIX JuHui. [IpencraBnenune o6 3¢ddekre cnmHOBOro 3Xa, €ro
00BSICHEHUE C TOUKH 3pEHUs Kiaccuueckoi (pu3nku. [IpakTuueckne NpuMEeHEHUs SIBIEHUSI CITUHOBOTO
sxa.  Pacckazarb 00 0COOEHHOCTSX MapaMarHUTHOM peJaKkcallid WOHHBIX KpPUCTAIOB, HX
IPUMEHEHUE B KBAHTOBBIX MHOTOYPOBHEBBIX MapaMarHUTHBIX YCHUJIUTENAX, MPEACTABIEHUE O
ITYMOBBIX CBOMCTBAaX KBAHTOBBIX MTApaMarHUTHBIX YCUIIUTEIIEH.

[lepexona K ONTUYECKOMY JUaNa3o0Hy HEOOXOAUMO OOBSICHUTh OCOOEHHOCTH B3aUMOJAECHCTBUS
OINTUYECKOT0 M3JIy4EHHsI C BEIIECTBOM, OCOOCHHOCTU €r0 HMCIIOJIb30BaHMs B YCTPOHWCTBaX KBAHTOBOM
35eKTpoHUKH. HeoOxoauMo MMeTh mpejcTaBleHne 00 OCHOBHBIX CIOCOOAaX MOJTYYEHUS MHBEPCHOM
HACEJICHHOCTH B ONTHYECKOM auana3oHe. HyXHO paccka3Th, 4TO Takoe ONTHUYECKUN PE30HATOp, YeEM
OH OTJIMYAETCs OT PE30HATOPOB paguoauana3zoHa, HAyYUTh OLEHMBAaThb OCHOBHBIE BHJbI IOTEPb, MX
BJIUSHUE Ha CBOWCTBAa pE30HATOPOB, JaTh TNPEICTABIECHUS OO0 YCTOWYMBBIX WU HEYCTOWYMBBIX
pe3oHartopax. Packa3arb COOCTBEHHBIX THUIAaX KOJIEOAHUI ONTHYECKHMX pE30HATOpPOB (MOJAX).
KagyecTBeHHO M300pa3uTh pacnpenieneHnue 3NMEKTPUUECKOro Mol A PasjInYHbIX MOJ, I0Ka3aTh
OCHOBHBIE METO/IbI CEJIEKIIUU TUIIOB KOJeOaHuH.

PacckazaTh crmocoObl MOJyueHHs] WHBEPCHOM HACENEHHOCTH U paboTy TBEPAOTEIbHBIX
ONTUYECKUX KBAHTOBBIX I'€HEPATOPOB (Ha MpHMepe PYOMHOBOTO U HEOJWMOBBIX Ja3epOB), OCHOBHBIE
PEXUMBI PaOOTHI, UX OCHOBHBIE XapaKTEPUCTHKH U CIIOCOOBI MX TOJTY4EHUS.

[Tokazats paboTy, cnocoObl MONXydeHUs: WHBepcHOW HaceneHHocTH He-Ne mnasepa, posb
Oy¢epHoOro raza — reiausi, ONTUMaJIbHBIE YCIOBUS pabOThI (MapuuaibHble 1aBJIeHUS B paboueil cMecH,
olmiee aaBlieHUE CMECH, TOK pa3psjia, BIMSHUE OuameTpa raszopaspsaaHoil TpyOku). Jlazep Ha



YTJIEKUCIIOM Ta3e, KaKoB COCTaB pabodyell CMeCH, poiib KaXKIO0ro KOMIIOHEHTAa. THIBI J1a3epoB Ha
YIIJIEKHCIIOM Ta3e M MX OCHOBHBIE XapaKTEPUCTUKHU (OTIAsHHBIC JIa3€Pbl, C MPOAOIBHON MPOKAYKOH, C
nonepe4yHoi npokaukoil, TEA-na3zepsl, X 0COOEHHOCTH).

ABTOD(BI):

Cumaiino Urops [lerpoBud, K.¢h.-M.H.



