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Mporpamma aucumnnmHbl "CneunanbHblil nabopaTopHbIl NPakTUKYM MO KBAHTOBOM anekTpoHnke"; 03.03.03 Pagnodusmnka; BeayLimii
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

Mporpammy aucumnnuHbl paspaboTtan(a)(1) Beoywmii Hay4YHbIA COTPYLHUK, O.H. (noueHT) Cemawko
B.B. HAJ1 marHnTHOI pagnocnekTpoCKonNum 1 KBaHTOBOW aNeKTPoHnkM nm. C.A. AnbTwynepa
Kadbenpa kBaHTOBOW 3NEKTPOHUKK 1 paanocnekTpockonun , Vadim.Semashko@kpfu.ru

1. LLenn ocBOEHUS AUCLUMIUHDI
Llensmun yyebHoM NpakTUKm No KBaHTOBOW Paanogon3nke sIBNSILOTCS:

a) npakTuyeckoe (aKcnepuMeHTanbHOE) N3y4eHne PUsnyeckmx aBneHnin, apgekTos 1 NPUHLMUNOS,
nexaltimnx B OCHoBe KBaHTOBOW paanogu3nKu;

6) n3yyeHne CoBPEMEHHbIX 3KCMEPMMEHTaNbHbIX METOAUK, yMeHMe paboTtaTtb Ha Hay4HbIX npubopax,
OLeHMBaTb [OCTOBEPHOCTb Pe3y/bTaToB 9KCNEPUMEHTOB;

B) 3aKpenneHue n yrnybneHme TeopeTnyeckoin NoaroToBku B pamkax Kypcos "KBaHToBas
paguoduaunka", "OCHOBbI PU3NYECKMX NPOLECCOB B ONTUYECKNX KBAHTOBbIX reHepaTopax” u
"CneuuanbHble BONPOCHI KBAHTOBOW 3NEKTPOHUKN";

B) NprobpeTeHne NpakTM4eCcKnX HaBblkoB paboTbl 1 KOMMNETEHUMIA B COEPE KBAHTOBOM
paanogon3nKku.

NKHW.

2. MecTO AMCUMNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkitodeHa B pasgen " 51.B.1OB.13 ducunnnnHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 03.03.03 Pagnodumanka n 0THOCUTCS K AUCUMUNANHAM Mo BbiOopy.
OcBavBaeTtcs Ha 4 Kypce, 8 cemecTp.

[MpakTukym BbiNONHAETCS B pamkax uunkna b3 u kypcos "KBaHToBas paamogmanka”, "OCHOBbI
doM3MYEeCKMX NPOLLECCOB B OMTUYECKUX KBAHTOBbIX reHepaTopax” n "CneunanbHble BOMPOCHI
KBAHTOBOW 9/IEKTPOHMKN" 1 Npu3BaHa 0becneyntb 3akpenneHne n yrnybneHne Teopetmyeckom
NOOrOoTOBKW, @ TaKXe NPUBUTb NPaKTUYecKne HaBblku paboTbl U KOMNETEHUMN B 06NacTn KBAHTOBOM
pannodn3nKm, KBAHTOBOW SNEKTPOHUKM, METPONOIMY Na3epPHOro 1 ONTUYECKOro U3Nny4yeHus, OU3NKK
TBEPOOTENbHbIX 1a3€POB 1 BOMPOCOB NPUMEHEHNS NAa3ePHOM TEXHUKU B Pa3NNYHbIX 06nacTsax
4enoBeYeCcKon OesATenbHOCTU.

TpeboBaHMs K BXOAHbIM 3HAHNSM - 00y4aeMblil BonxeH obnanatb:
- CMNOCOBHOCTBIO K FPaMOTHOM NMUCbMEHHOW 1 YCTHOW KOMMYyHMKaUun Ha pycckom s3bike (OK-1);

- CNOCOBHOCTBIO BbICTPAMBaTh 1 Peann3oBbiBaTb NEPCNEKTUBHBIE MMHUN UHTENNEKTYaNbHOTO,
KyNbTYPHOr0, HPABCTBEHHOMO, (PU3NYECKOro 1 NPOdIECCUOHANIBHOIO CaMOPa3BUTUS U
camocosepleHcTsoBaHus (OK-2);

- CNOCOBOHOCTBIO K OBNaAeHn0 6a30BbIMU 3HAHUSIMI B 0ONaCT MaTeMaTkn U €CTECTBEHHbIX HayK,
NX NCNONb30BaHMIO B NpodheccrnoHanbHom geatenbHoctn (OK-8);

- CNOCOBHOCTBIO CaMOCTOATENBHO NPUOBPETATh HOBbIE 3HAHUS, UCMONb3YS COBPEMEHHbIE
obpaszoBaTtebHble U MHPOPMaLUMOHHbIE TexHonorun (OK-10);

- CNOCOBHOCTBIO K MPaBUIbHOMY MCMOMb30BaHMIO 0OWEeHay4yHOM 1 cneunanbHON TEPMUHONOT U
(OK-12);

- CNOCOBHOCTBIO K OBNAAEHNIO MHOCTPAHHbBIM S3bIKOM B 06 beMe, OCTATOYHOM AN1S1 YTEHUS U
NOHMMaHWS OpUrMHanbLHOM nuTepaTypbl No cneunanbHoctn (OK-13),

- CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HAHUSAMK B 06n1aCTu MHAPOPMATUKM U COBPEMEHHbIX
MHPOPMALMOHHbBIX TEXHONOT A, MPOrPaMMHbIMU CPEACTBaMM U HaBblkaMy paboTbl B KOMNbIOTEPHbIX
ceTax; ncnonb3osaHuio 6a3 aaHHbIX 1 pecypcos MHTepHeT (OK-14)

B yacTHOCTK, 0By4aeMblii LONXEH UMETb 3HAHMS B 06 beMe 0bLwel (oU3NKK, BbICILER MaTEMATUKW,
TEOpEeTNYECKON N aTOMHON COU3UKN.

npaKTI/IKYM 3asepuaet o6pa3OBaH|/|e no cneunanbHOCTA 6aKanaBp|/|aTa n npegwecTteyeT Kypcam

maructpatyp "®unsnka KOHOEHCUPOBAHHOIO COCTOSAHMSA", "Pur3nKa MarHUTHbIX SBNEHUA" 1
nnaHnpyemon K otTkpbITuio "KBaHToBas pagnoduamnka”.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
CNOCOBHOCTBLIO UCMOMNb30BaTh B MPOECCUOHANBHOM
OMK-1 nestenbHoCcTn 6a30Bble ECTECTBEHHOHAYYHbIE 3HAHWS,
(NPOKECCHOHANTbHbIE BKNtOYAs 3HAHWNS O NpeaMeTe U 00 bekTax U3yveHns, Metonax
Koﬁ\)lll'leTeHLl,VIVI) nccnenoBaHns, COBPEMEHHbIX KOHLUEMUUAX, OOCTUXEHUSX U
OrpaHNYeHnsIX eCTeCTBEHHbIX HayK (Npexae BCero Xvummu,
6uonoruu, akonorum, Hayk o 3emne un yenoseke) (OlMK-1);
MK-1 CNOCOBHOCTBIO UCMOMNb30BaTh CNeLMann3npoBaHHbIE 3HAHNS B
(npodhbeccmoHanbHble obnacT oM3nKkmn ot OCBOEHMS MPOGUIIbHBIX (OU3NYECKMX
KOMMeTeHuunn) ancumnnud (MK-1);
CNOCOBHOCTbLIO NPOBOAUTL HAYYHbIE NCCNENOBAHUS B
MK-2 n3bpaHHoO 06n1acTn aKCNepPUMEHTaNbHbIX U (1K)
T TUYECKUX PU3NYECKNX NCCEeOoBaHUI C NMOMOLLb
(NPOChECCHOHaNbHbIE €0peTNHeCkKy q)63 eck p ccnepnosa C NOMOLLbIO
KOMMETEHLM) COBpPEMEHHOM NPUOOPHOI 6asbl (B TOM YMCNe CNOXHOrro §
hr13n4eckoro 060pyaoBaHUS) 1 MHOPMALMOHHBLIX TEXHONOM A
C Y4eTOM 0Te4YeCcTBEHHOro 1 3apybexHoro onbita (MK-2);

B pesynbtaTe 0CBOEHUS OUCUMUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

MpUHLMNBLI 1 NpakTndeckre crnocobbl Co3aaHNs MHBEPCHON 3aCEeNeHHOCTU 1 paboTbl YyCTPOWCTB
KBAHTOBOW 3NEKTPOHMKMN (ONTUYECKMX YCUNUTENEN N ONTUYECKMX KBAHTOBbIX FEHEPaTOPOB)

OCHOBHbIE CXEMbI MOCTPOEHMS SKCNEPUMEHTANbHbIX YCTAHOBOK A/1St UCCNef0BaHMsl XapakTepucTuk
KBAHTOBO-9NEKTPOHHbIX YCTPONCTB;

OcHoBbl 06paboTKN pPedynbTaTtoB N3MEPEHMIA

2. DONIXEH yMeTb:

3KCNNyaTnpoBaTh COBPEMEHHYIO COM3NYeCKyto annapatypy 1 obopyLoBaHUe;

NPVMMEHATb Ha NpakTuke 6a30Bble 3HAHUSA TEOPMM U METOLOB CHU3NYECKUX NCCIE0BaAHNIA (B
COOTBETCTBMM C NPOOUNIEM NOArOTOBKW);

NONb30BaTbCA COBPEMEHHBIMM METOAAMUN 06PabOTKM, aHanM3a 1 CHTE3a PM3M4ECKON
MHgOpMaLMK (B COOTBETCTBUN C MPOCPMIEM NOAFOTOBKN);

aHanManpoBaTb 1 06 bACHSTL NoyYyaeMble pe3ybTaTbl 9KCNEPUMEHTOB NabopaTopHOro
NpPaKkTKyMa;

NnoHMMaTb U n3naraTtb Nonyvyaemyro NHGOPMaLINIO N NPEOCTaBNATb Pe3dyibTaTbl PUINYECKUX
nccnegoBaHum;

COCTaBnNATb OTYETHI 00 SKCcnepunMeHTallbHbIX NCCnenoBaHUAX.

3. ONXEH BnaneThb:

OCHOBHbIMV METOAVKAMU W HaBblKaMy 3KCNEPUMEHTANbHOIO NCCNELOBAHUS (PU3NHECKMX SBIEHWIA
KBaHTOBOI paanotnamnKu.

4. NONXeH OeMOHCTPUPOBaTb CNOCOHOHOCTb Y FOTOBHOCTb:
1) K NocTaHoBKe Lienn 1 Bblbopy NyTei ee NOCTUXEHNS, HACTONYMBOCTb B JocTuxeHun uenn (OK-3);

2) K KpUTUYECKOMY NEPEOCMbICNIEHNIO HAKOMMEHHOrO ONbiTa, U3MEHATb NP HEOOX0AMMOCTH
npogounb cBoel NpodeccuoHanbHom gesatensHocTn (OK-4);

3) paboTaTb CaMOCTOSITENIbHO 1 B KONNEKTVBE, PYKOBOANUTb NOABMU U Noa4YnHSATECS (OK-6);

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumoHHblii Homep 6143318 ;E’{

3
Crpanuua 4 us 13. 11! y“

A
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4) caMoCTOATENbHO NPUObpeTaTb HOBbIE 3HAHWUS, UCMONb3YSt COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
NHpopmMaumnoHHble TexHonorum (OK-10);

5) cobupatb, 060bwartb U MHTEPNPETUPOBATL C UCMONb30BAHWEM COBPEMEHHBLIX MHGOPMALIMOHHbBIX
TEXHONOMN MHAPOPMaLMO, HEOOXOAUMYIO AN CPOPMUPOBAHMS CYXAEHMIA MO COOTBETCTBYIOLNM
crneunanbHbIM, HayYHbIM, COLMANbHBIM 1 3TnYeckmm npobnemam (OK-11);

6) ncnonb3oBaTb 6a30Bble TEOPETUYECKME 3HAHNS (B TOM YMCE NO AMCLMNINHAM NPOgUIn3aumm)
Ong peweHns npodpeccmoHanbHbix 3agad (MK-1);

7) NpUMEHSTb Ha NpakTrke 6a3oBble NpogyeccuoHanbHble Haeblkn (MK-2);

8) noHMMaTb NPUHLUMMbLI PaboTbl U METOAbI SKCMNyaTauumn COBPEMEHHOW PaANO3NEKTPOHHON 1
onTuyeckoi annapatypbl n obopynosaHus (MK-3);

9) ncnonb3oBaTb OCHOBHbIE METOAbI pannodu3nyeckux namepeHuin (MK-4);

10) K BNafeHUio KOMMbIOTEPOM Ha YPOBHE OMbITHOIO MOMb30BATENS, MPMMEHEHNIO MHAPOPMALIMOHHBIX
TEXHONOrNIA ONs peweHns 3anady B 0bnactn pagnoTexHNKN, PaanoanekTPOHUKN 1 Paanoun3nkn (B
cooTtBeTCcTBMM C npodomnunaaumeinn) (MK-5);

11) K NpodheccrnoHanbHOMy PasBUTUIO M CaMOPa3BUTUIO B 06NacT paanogU3nKn 1 3NeKTPOHNKM
(MK-6);

12) K NpoBeneHNo 3aHATUIA B y4ebHbIX nabopatopumsix By3os ([1K-9);

13) k opraHmnsauuy paboTbl MONOAEXHbLIX KONNEKTNBOB ucnonHutenein (MK-11)

4. CTpyKTypa 1 cogepxaHue AUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA OMCUUNANHBI 3a4€eT B 8 cemMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANs fOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUMUNAUHbI/MOAYNS

Buabl n yacol
Paspen ayauTopHoW paboThl,
Henens MX TPYA0EMKOCTb Tekywme hopMbl
N ﬂ.ult\:nlév':lr;,r’l.lv;llubll Cemecrpcemecha (8 uacax) yusne o
neKumI'IpaKTuqecmenaﬁopaToprle
3aHATUA pa601b|

Tema 1. 1) OnTnyeckuni
KBaHTOBbI reHeparTop
Ha kpucTanne pybuHa 2)
OKI" Ha rasosoi cmecu
renns n HeoHa 3)
[MonynpoBOOHUKOBbIA
NHXEKLIMOHHbIN nasep (
] 2 Trna pabor) 4)
‘|9HepreTnyeckue
XapakTepuCTUKu
nasepa Ha uTTpui
antOMUHNEBOM rpaHare,
aKTUBUPOBAHHOM
noHamu
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TpeXBaneHTHoro Heognma

1-8

40

OTtyert

PervnctpaunoHHbii Homep 6143318

CtpaHnua 6 ns 13.
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Buabl 1 yacbl
Pasmen ayauTopHown pa6orTbl,
UX TPpyooOeMKOCTb
N ,D,VIKIILI,VInnVIHbI/ CemMecTp CZS‘Qg?:a F()g yacax) TeKi%:TTog;szbl
onyns ek Im|'|pa|(T|/|--|ec|(|/|eJ1a60paTopH|>|e
u 3aHATUA pa601b|

Tema 2. 5) Metponorus

nasepHOro n3ny4yeHns

6) Monorpadpus 7) Ortuer
2. INazepHoe TenesnoeHvne 8 918 0 0 40

8) OnTuyeckuit

ycunutenb
_ Tema . Ntoroeas 8 0 0 0 3avet

goopMa KOHTPOSIS

WNtoro 0 0 80

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. 1) OnTMUeCcKMin KBaHTOBbIN reHepaTop Ha Kpuctanne pybuHa 2) OKIN Ha razoBow
cmecu renus n HeoHa 3) MonynpoBoOAHUKOBbBIN MHXEKLIMOHHBIN na3sep ( 2 Tuna pabor) 4)
OHepreTnyeckme xapakTepMcTuKu nasepa Ha UTTPUKU antoOMUHUEBOM rpaHare,
aKTMBMPOBaAHHOM MOHaMM TpeXxBa/leHTHOro Heoguma

naboparopHas pabora (40 4yaca(oB)):

I/I3yl-|aeTc9| Teopusa npoueccos B ONTUYECKNIA KBAHTOBbIX reHepartopoB Ha Kpuctannax py6v|Ha 7
VITTpI/IVI aNtoOMNHNEBOTI O rpaHarta, aktTuBupoBaHHOIro MOHamun Nd3+, renmit-HeoHOBOr O,
nonynpoBoAHMKOBOIO Jla3epoBs, a TakXe HEKOTPbIX aCNeKToB NPpUMEHEHNA Na3epoB (ronorpacpvlﬂ,
nasepHoe TeﬂeBI/l,D,eHVle). I'Iposo,umca na6opaToprle paGOTbI Mo Mx HabNOEHNIO N UCCNea0BaHUNIO
NX XapakTepucTtuk. I'Io,u,po6Hoe onncaHme na6opaToprlx pa60T N3JT0OKEHO B COOTBETCTBYHOWMUX
METOANYECKUX YKa3aHUAX

Tema 2. 5) MeTponorusa nasepHoro uanydyeHus 6) Nonorpadpus 7) JlazepHoe tenesngeHue 8)
OnTtuyecknmn ycunurenb

naboparopHas pabora (40 yaca(oB)):

MN3y4yaeTcs Teopmst NpoLEeccoB B ONTUYECKUIA KBAHTOBbLIX FEHEPATOPOB Ha KpucTannax pybuHa u
NTTPUIA antOMUHUEBOTO rpaHaTa, akTMBMpoBaHHOro noHamn Nd3+, rennin-HeoHoOBOr O,
MoMyrnpPOBOAHNKOBOrO Na3epoB, a TakXe HEKOTPbIX acNeKTOB NPUMEHeHUs nazepos (ronorpadus,
nasepHoe TenesnaeHue). NMposoasatcs nabopatopHbie paboTbl N0 UX HABNIOAEHUIO U UCCNELOBAHMIO
Nx xapaktTepucTuk. MNoopobHoe onncaHme nabopaTtopHbIX PaboT U3NOXEHO B COOTBETCTBYHOWMX
METOLOMNYECKMX yKa3aHMAX

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

PerunctpaumnoHHbii Homep 6143318 5AE
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Buabl
N Paspen CemecTp Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:?:;Egg;
AducumnnnmHbl cemecTpa paboTbl (B wacax)
CTYyOEeHTOB paGOTbI
Tema 1. 1) OnTnyeckuin
KBaHTOBbI reHepaTop
Ha kpucTanne pybuHa 2)
OKI" Ha razoBoi cmecu noaroToska K
renns n HeoHa 3) oT4yeTy no
[MonynpoBOOHMKOBBIA Kaxnon n3 Aonyck k
NHXEKLUMOHHbIN nasep ( nabopaTtopHbIX gsg:eeumesmm oot
1 2 Tvna pabor) 4) 8 1-8 paboT. Kak 32 qacmp CHTanbHO
‘|9HepreTnyeckue npasuno, naGopaTopHoi
XapakTepucTukm - BbINOSIHEHNE paboThi; 3aumTa
nasepa Ha nTTpumn pabot pe3yan’aTOB
antoMNUHMEBOM rpaHare, OCyLleCcTBNgeTCH
akTMBMPOBAHHOM B
noHamu
TpexsaneHTHoro
HeoauMa
NoAroToBKa K
oT4yeTy rno
Tema 2. 5) MeTponorus Kaxnaom n3 'IE.OCI)-IgGCKeiI/I}O
NasepHOro nsnyyeHus nabopaTtopHbIX SIF()CI'Ie’uVIMeHTaJ'IbHOVI
5 6) Monorpacdpus 7) 8 9-18 paboT. Kak 30 qacwlp
‘|llasepHoe TenesnaeHune npasuno, 6 .
8) OnTuyeckun BbINONIHEHNE na60paT%pHov|
ycunutenb pabot paboThl, SailnTa
OCYLLECTBNAETCS pesynbTatos
B
WNtoro 64

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yUYeHuUs

CamocTosTenbHas paboTta CTyAeHTOB B COBPEMEHHbIX domanyeckux nabopatopusix (Bkntodas paboty
B rpynnax). Pasbop pe3ynbTaToB peanbHbIx 3KCNepuUMeHTOB. icnonb3oBaHune B NpodeccroHanbHom
LESTENbHOCTU COBPEMEHHDIX | T-TEXHONOIMiA, BKNOYAs KOMMNbIOTEPHbBIE CUMYNSILIUN, UHTEPHET
pecypcbl. 100% ayanTOPHbIX 3aHATUIA NPOBOASTCS B aKTUBHO-UHTEPAKTUBHON ChOpMeE.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSATEe/IbHOW paboTbl CTYAEHTOB

Tema 1. 1) OnTUecKuin KBAHTOBbIW reHepaTop Ha KpucTtanne pybuHa 2) OKIN Ha razoBow cMecu
renvs n HeoHa 3) MonynpoBOAHUKOBbIN MHXEKLMOHHbIW Nna3ep ( 2 Tuna pabor) 4)
OHepreTnyeckme xapakTepMcTMKuM nasepa Ha UTTpMN aNtoMUHUEBOM rpaHaTe, akTUBUPOBaAHHOM
MOHaMun TpexBaNleHTHOro HeoauMa

Llonyck K NpoBefeHNI0 3KCrneprMeHTasbHOM YacT nabopaTopHoit paboTbl; 3awmTa pesynbTaTos ,
NpUMepHbIe BOMpPOChHI:

Lns nony4yeHns gonycka CTyaeHT AOMKEH NPOAEMOHCTPMPOBATL 3HAHUS TEXHUKM Be30nacHOCTY npwu
NPOBEOEHUN SKCMEPUMEHTOB, NMPUHLMMOB PYHKLMOHNPOBAHNS 1 KOHKPETHbIX MpMeMoB paboThbl Ha
npeanonaraeMom K MCnonb30BaHUIO SKCNepuUMeHTanbHOM 060pyA0BaHUN, MPUMEHSIEMbIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pesynbtatos HVIP no nabopatopHoii paboTe 3aknoHaeTcs B
LEMOHCTpaUMM CTYAEHTOM 3HaHWI Teopun No npeameTy nabopaTopHol paboThl, a Takxe
npaBuIbHOM N 06OCHOBAHHOW MHTEPRPeTauun NoNyYeHHbIX 3KCNePUMEHTaNbHbIX Pe3y/bTaToB.

PerncTpaumnoHHblii Homep 6143318 O DAEKTPOHHEBIH
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Tema 2. 5) MeTponorusa nasepHoro uanydyeHus 6) Nlonorpadcpus 7) JlazepHoe tenesngeHue 8)
OnTtuyecknmn ycunurenb

Jlonyck K NpoBeeHNI0 3KCNeprUMeHTasnbHoM YacT nabopaTtopHoit paboTbl; 3awmTa pesynbTaTos,
NpUMepHbIe BOMpPOChHI:

Lns nonyyeHns gonycka CTyAeHT AOMKEH NPOAEMOHCTPMPOBATL 3HAHUS TEXHUKM Be30nacHOCTY npw
NpPOBEOEHUN SKCMEPUMEHTOB, NMPUHLMMOB PYHKLMOHNPOBAHNS 1 KOHKPETHbIX MpMeMoB paboThbl Ha
npeanonaraeMom K MCnonb30BaHUIO SKCNepUMeHTanbHOM 060pyA0BaHUN, MPUMEHSIEMbIX
aKcnepuMeHTanbHbix MeToauk. 3awuTta pesynbtatos HVIP no nabopatopHoii paboTe 3aknoyaeTcs B
LEMOHCTpaUMM CTYAEHTOM 3HaHW Teopun No npeameTy nabopaTopHol paboThl, a Takxe
NpaBUIbHOM N 0BOCHOBaHHOW MHTEPRPeTauun NoNyYeHHbIX 3KCNepPUMEHTaNbHbIX Pe3y/bTaToB.

UtoroBas cpopmMa KOHTpons
3auet

[MprMepHbIe BONPOCHI K 3a4eTy:
CamocToaTenbHas paboTta CTyAeHTOB MO3BONSET Pa3BUTb Cneayowme KOMNeTEHLNN:

Mpw NOAroTOBKE K MOMy4EeHU0 Aonycka Ha BbinofHeHne nabopatopHbix pabot - OMNK-1, MK-1, MK-2
NpW BbINOMHEHWMN yNpaXHeHWin nabopaTtopHbix pabot - MK-1, MK-2

NpW NOAroTOBKE K 3awmTe pesynbtaTtoB nabopatopHoi pabotbl - OMNK-1, MK-1, MK-2

npw YCTHbIX oTBEeTax Ha sonpocsl - OlNK-1, MNMK-1, MK-2

TekywWwnin KOHTPOIb yCrNeBaeMoCTy OCYILECTBASETCA NYTEM MONYyYEeHUs CTyAeHTaMun gonycka K
BbIMOMHEHMWIO 9KCNEPUMEHTANBbHOM YacTy Kax o n3 paboT npaktukyma. [1ns nonyyeHms oonycka
CTYOEHT [ONMXEH NPOLEMOHCTPUPOBATb 3HAHNS TEXHMKM 6€30MacHOCTU Npu NPOoBEAEHUN
9KCMEPUMEHTOB, NMPUHLUMMOB (PYHKLUMOHUPOBAHNS 1 KOHKPETHBIX MPUEMOB paboTbl Ha
npeanonaraemMom K MCnonb30BaHUIO 9KCNEPUMEHTANbHOM 060pyA0BaAHUN, NMPUMEHSEMbIX
aKCnepuMeHTanbHbIx METOAUK. MakcumanbHoe 4ncno Habvpaembix 6annoB ons kaxnon n3 pabot Ha
aTOM aTane coctaenseT fo 20 6annos. OctanbHble 80 6annos 3a kaxayto 13 paboT HabuparoTcs no
pesynbTatam NpoBeAEeHUS 3annaHMPOBaHHbIX 3KCNePUMEHTOB (80 40 6annoB) 1 No pesdynbtaram
YCBOEHMS TeopeTuyeckoro matepmana (oo 40 6annos). OkoHYaTenbHble pe3ynbTaTbl CTyAEHTA NO
LAHHOMY creuunanbHOMy NPakTUKyMy onpeaenstoTcs NyTeM CyMMMpoBaHus 3apaboTtaHHbix 6annos
MO Kaxao n3 paboT u AeneHns ux Ha 8 ans CTyAeHTOB Kagoeapbl KBAHTOBOW 9NEKTPOHUKN U
paguocnekTpockonun 1 Ha 4 ons CTyOoeHToB Apyrux kadenp.

[onyck K NpoBeAeHNIo aKCnepuMeHTanbHo YacTn nabopartopHoi paboTbl; 3awmra pesynbTaTos,
NMPUMepPHbIe BOMPOCHI:

Lns nonyyeHns gonycka CTyLeHT [OMKEH NPOAEMOHCTPUPOBATL 3HAHMS TEXHUKM 6E30NacHOCTH
Npu NPOBEAEHUN SKCNEPUMEHTOB, NPUHLMUMOB OYHKLIMOHNPOBAHNS N KOHKPETHbIX MPMEMOB paboThl
Ha NpeAanonaraeMoM K MCNonb30BaHMI0 9KCNEPUMEHTaNbHOM 060pyA0BaAHUN, NPUMEHSEMBIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pesynbtatoB HVIP no nabopartopHoii paboTe 3aknioyaeTcs B
LEMOHCTPALMM CTYAEHTOM 3HAHWI TeopUN No NpeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 06OCHOBAHHOW MHTEPNPEeTaUUn NONYYEHHbIX 3KCNEPUMEHTANbHbIX PE3Y/bTaTOoB.

Cnimcok BoNpocoB K nabopatopHbiM paboTam (k 3a4eTy):

a) NabopaTtopHble pabota "OKI™ Ha kpucTanne pybuHa"

1. YpaBHeHuMe nepeHoca nanyyeHust B ycunusawller cpete. KostpumumeHT ycuneHus.
2. lHBepcusa HaceneHHoCTeN.

3. OCHOBHble MeTOAbl CO34aHNS MHBEPCUN B Cpedax. TpexypoBHEBbIE CUCTEMDI.

4. CnekTp Mo pesoHaTopa.

5. InHamuka npoueccos B nasepe. Pexum cTaumoHapHoOWM reHepaumm.

6. [Nopor reHepauuu, K.N.4. reHepaumun.

7. Pexum moaynsauum nobpoTHOCTH.

8. lasep Ha kpucTanne pybuHa.

6) NabopaTopHble paboTa "lenuii-HeoHoBbIn OKI™
1. CNOHTaHHOE 1 BbIHY>XAEHHOE M3My4YeHue.
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2. lHBepcusa HaceneHHOCTeN.
3. MNpuHumMn pencteng nasepa.
4. OTAn4nTEenbHble 0COHEHHOCTY ra30BbIX 1a3epPoB.

5. He-Ne naszep. Cxema aHepretnyeckumx yposHen atomos He n Ne. MexaHnambl Haka4yky nasepHbIX
YPOBHE aTOMOB HeoHa. JInHun reHepaumn.

6. MowHocTb nanyyverHns n Ko He-Ne nasepa. 3aBUCMMOCTb MOLWHOCTU U3MyYEHMS OT TOKa
paspsga.

B) JTabopaTopHas pabota "MonynpoBOAHNKOBBIA NHXEKLNOHHbIN nasep”

1. YcnoBune BO3HUKHOBEHUS nHBEpPCUIN HaceneHHoCTeEN B nonynpoBoAHMKOBbBIX MaTepuanax.

2. [Npsmon n Henpsmon nepexoapl. [loyemy B NONyNnpPOBOAHNKOBBIX Na3epax UCMonb3yeTcs B
OCHOBHOM MpsMON nepexon?

3. BnusiHme temnepatypbl Ha paboTy NoNynpPOBOAHNKOBBIX 1a3€P0B.

4. YCTPOMCTBO 1 NPUHLMM OENCTBUS NONYNPOBOLHNKOBOIrO MHXEKLMOHHOro nasepa.
5. OTnnyme nonynpoBoAHMKOBOrO na3epa Ha roMo- U reteponepexome.

6. lMopor reHepaumm MHXEKLNOHHOro nasepa.

7. Obnactv NPUMEHeEHUs NOJyNPOBOOHMKOBbIX N1a3€pPoB.

r) NabopaTopHas pabota "Monorpadpus”

1. UIHTepdepeHums ceeTa.

2. BugHocTb

3. Buabl 1 BNMSAHWE KOrePeHTHOCTU U3NYYEHUS Ha Ka4eCTBO roniorpamMmel.
4. MeTtoapbl 3anucu ronorpamm.

n) NNabopatopHble paboTa "MeTponorusi nasepHoro nanydeHns" n "lasepHoe TenesngeHme"
. OCHOBHbIE CBOWCTBA Na3epHOro Nany4yeHuns

. [lpocTpaHCTBEHHAs U BPEMEHHAs KOrepeHTHOCTb. [nnHa KOrepeHTHOCTH.

. \amepeHune KorepeHTHOCTN CBETOBOM BOJHbI.

. HanpaeneHHoOCTb nasepHoro nanydeHns. CBoncTea nyyka ¢ rayCCoBbIM NPOOUNIEM.

. APKOCTb NasepHOro n3ny4yeHus.

. MNonapuaauunsa nazepHoOro n3ny4eHns n MeTodbl ee N3MepeHns

. BpeMeHHble xapakTepuCTUKN Na3epHOro N3ny4eHns n MeTobl X N3MepeHns

. YTo Takoe uset? Kpusas LBETHOCTML.

. MprHUMNbI popMmpoBaHus LBeTHOro TB nsobpaxeHus.

O© 0O NO O~ WDN =

e) NabopaTopHas paboTa "Mlazep Ha UTTPUIA-antoOMMHUEBOM rpaHaTe"

1. YpaBHeHune nepeHoca nany4eHuns B ycunmeawouwen cpene. KoapdpuumneHt
yCUNEeHus.

2. lHBepcusa HaceneHHoCTeN.

3. OCHOBHblE METObI CO30aHMSA UHBEPCUMX B cpenax. TpexypoBHeBas cuctema.
YeTbipexypoBHeBas cuctema.

4. CnekTp Mo pesoHaTopa.

5. lnHamuka npoLueccos B nasepe. Pexunm ctaumoHapHom reHepaunn.

6. MNMopor reHepaumu, KN reHepauunn, andpdepeHumansHbin KM L reHepaumu.
7. Pexxum mopynsumm nobpoTHOCTH.

8. Jlazep Ha kpucTtanne UTTpuin antoMMHUEBOr0 rpaHara ¢ HeOOUMOM.

X) JTabopaTtopHas pabota "OnTtudeckuin ycunutenn"

1. KBaHTOBbI reHepaTop 1 KBAHTOBbIA YCUNUTENb, NX HA3HAYEHUS 1 Pasnnymns.
2. Monoca nponyckaHnst ycunutenst 6eryiei BONHbI.

3. MakcumanbHas BbIXOLHAS MOWHOCTb MNPU YCUNEHUN HEMPEPbIBHbIX CUrHANOB.
4. MakcumyM BbIXOLHOM MAOTHOCTWN 3HEPTUN NPU UMMYNTbCHOM PEeXUME YCUNEHNS.
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5. ®dopma 1 oNMTENbHOCTD UMMYNBCOB MPW YCUNEHWMN.

7.1. OcHOBHas nuTteparypa:

1. Wyka, A. A. OnekTtpoHuka / A.A. lWyka. ? 2-e nag., nepepab. n gon. ? Cr16.: EXB-IMeTtepbypr,
2008. ? 751 c.: nn. ? (YuebHasa nutepatypa ons By3oB). - ISBN 978-5-9775-0160-6.
http://znanium.com/bookread.php?book=350420

2. Nanpcbepr I'.C. OnTuka / "dusmatnnt”, 2010, 848 cTp.
http://e.lanbook.com/books/element.php?pl1_id=2238

3. Boikos B.I1., Cunnyes O.0. JTazepHble pe3oHatopbl. / "duamatnnt”, 2004, 320 cTp.
http://e.lanbook.com/books/element.php?pl1_id=2674

4. NemTpénep B., CoBpemeHHas nazepHas cnekTpockonus (y4.nocobue)/B.Oemtpénep,( nep. ¢
aHrn.) - DonronpygHbii: UHTennekT,2014. - 1071c.

5. dunaunyeckne 0CHOBbI 3NEKTPOHMKK: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbgpa-M: HUU NHgopa-M, 2012. - 304 c.: un.; 60x90 1/16. - (TexHonorm4yeckunin cepsuc).
(nepenneTt) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836

6. Nrnatos, A. H. Knaccuyeckast anekTpoHuka 1 HaHO3NEKTPOHMKA [DNeKTPoHHbI pecypc] : y4eb.
nocobve / A. H. Urnatos, H. E. ®apneesa, B. J1. CaBuHbix, B. 4. Baiicnanup, C. B. Bopobbesa. ? 2-e
n3g., crep. . M. : ®JIMHTA, 2012. ? 728 c. - ISBN 978-5-9765-0263-5.
http://znanium.com/bookread.php?book=455216

7.2. [lononHutenbHasa nuteparypa:

1. H.B.Kapnos, Jlekumu rno keaHToBOW anekTpoHuke. M.: "Hayka",1988.

2. MpuHumnel nazepos = Principles of lasers : nepesog ¢ aHrnunckoro / O. 3sento ; Mep. O. H.
Kosnoea, C. b. CoanHoBa, K. I'. Agamosuy; Nog pen. T. A. WmaoHosa ., I3paHue 4-¢e .,
CaHkT-lMeTepbypr [n op.] : NaHb, 2008 , 720 c. : un. ; 24 cMm

3. Ceprees, H. A. OcHOBbI KBAHTOBOW TEOPUY SAEPHONO MAarHUTHOMO pe3oHaHca : MoHorpadus / H.
A. Ceprees, L. C. PsbywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5.
http://znanium.com/bookread.php?book=469025

7.3. UHTepHeT-pecypcChbl:

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3MNKE Nas3epoB U CNEKTPOCKOMNUK -
http://www.umup.narod.ru/cat20.html

KHUIX NO KBAHTOBOW 9NEKTPOHMKE, OM3MKE Na3epoB N CNEKTPOCKOMNUN -
http://portal.kpfu.ru/main_page?p_sub=8224

KHWUIX NO KBAHTOBOW 3NEKTPOHMKE, PU3KKe Nas3epos 1 cnektpockonuu - http://www.knigafund.ru/

KHUM NO KBAHTOBOW 3NEKTPOHMKE, OU3NKE Na3epoB N CNEeKTPOCKONuK -
http://lib.myilibrary.com/Home.aspx

KHUMX NO KBAHTOBOWM SNEKTPOHMKE, OU3MKE Nas3epos N CNEKTPOCKOMNUN -
http://www.ph4s.ru/book_ph_spektroskop.html

KHUM NO KBAHTOBOW 3N1EKTPOHMKE, ON3KMKE Na3epoB 1 cnekTpockonum - http://www.natahaus.ru/
9NeKTPOoHHasa bubnmoteyHas cucrema - http://znanium.com
3NeKTPOoHHasa bubnnoteyHas cuctema Mapatenbcrea "flaHb" - http://e.lanbook.com

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnaunHbl "CrneunanbHblii nabopaTopHbIil MPaKTUKYM MO KBAHTOBOI 3NEKTPOHMKE"
npennonaraeT NCNONb30BaHME CNEeLyOWeEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

PerncrpaumnoHHblii Homep 6143318 DAEKTPOHHEH
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

KomnnekT nabopatopHoro ob6opynoBaHns, CO3AaHHbI Ha kadhenpe KBaHTOBOWN 3NEKTPOHMKM 1
panuocnekTpockonun NHctutyta gomsnkm KasaHckoro ([prsonxckoro) denepanbHOro
yHuBeEpcuTeTa

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO n yyebHbIM nnaHoM no
HanpasneHuo 03.03.03 "Pagnodounamka” n npodomnio NnoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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