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Mporpamma aucumnnmHbl "CneunanbHblil nabopaTopHbIi NPakTUKYM NO KBAHTOBOM anekTpoHnke"; 011800.62 Paanodusvka; Beaylumii
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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 BktodeHa B pasgen " 53.0B.9 MNpodeccrnoHanbHblil" 0CHOBHOM
obpasosaTtenbHol nporpammbl 011800.62 Paonoduramka n 0THOCUTCS K AUCLMNIMHAM NO Bbibopy.
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:

Pacwudcposka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOOHOCTbLIO K 0BNageHunio 6a3oBbiMU 3HAHUSMM B 06nacTu
oK-8 MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
npogpeccnoHanbHOM OeATeNbHOCTU

ncrnonb3oBaTb 6a30Bble TEOPETMHECKME 3HAHUS (B TOM YnCne

LLncpbp komneTeHUUN

nK-1 no AucumMnaInHam Npogounmsaumnm) ons peweHmns
npogoeccnoHanbHbIxX 3aaad

nK-2 NPVMEHNATb Ha NpakTuke 6a30Bble NPOYECCMOHANbHbIE HABbLIKA
NOHUMATb NPUHUUMBI PpaboTbl 1 METOAbI aKCMyaTaumm

nKk-3 COBPEMEHHOWN PaaMO3NEeKTPOHHOW U ONTUYECKOW annapartypbl 1
obopynoBaHus

nK-6 K NPOdoeccroHanbHOMy pasBuTUIO U CaMOpPa3BMTUIO B obnacTu
pannoguankin

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

MpUHLMNbLI 1 NpakTndeckme crnocobbl Co3aaHNs UHBEPCHON 3aCEeNeHHOCTU 1 paboThbl YCTPOWCTB
KBAHTOBOW 3NEKTPOHMKMN (ONTUYECKMX YCUNUTENE N ONTUYECKMX KBAHTOBbIX FEHEPaTOPOB)

OCHOBHbIE CXEMbl MOCTPOEHMS SKCNEPUMEHTANbHbIX YCTAHOBOK L/151 UCCNef0BaHMsl XapakTepucTuk
KBAHTOBO-3NEKTPOHHbIX YCTPONCTB;

OcHoBbl 06paboTKN pPedynbTaTtoB N3MEPEHMIA

2. DONTXEH yMeTb:

3KCNNyaTUpoBaTh COBPEMEHHYIO OM3NYeCKyto annapatypy 1 obopynoBaHUe;

NPVMMEHATb Ha NpakTuke 6a30Bble 3HAHUS TEOPMM U METOLOB CHU3NYECKUX NCCEL0BaHNIA (B
COOTBETCTBMM C NPOOMNIEM NOArOTOBKW);

NONMb30BaTbCA COBPEMEHHBIMM METOAAMU 06PabOTKM, aHanM3a 1 CHTE3a PU3M4ECKON
MHgpopMaLMK (B COOTBETCTBUN C MPOCPMIEM NOAFOTOBKN);

aHanManpoBaTb 1 06 bACHSTL NoNyYyaeMble pe3ybTaTbl 9KCNEPUMEHTOB NabopaTopHOro
NPaKkTUKyMa;

NnoHMMaTb U n3naraTtb Nonyvyaemyro NHOPMALNIO N NPEACTaBNATb Pe3dyibTaTbl PUINYECKUX
nccnegoBaHum;

COCTaBnATb OTYETHI 00 aKCcnepunMeHTallbHbIX NCCnenoBaHUAX.

3. 0OMXEeH BnageTb:

OCHOBHbIMV METOAVKAMU W HAaBblKaMy 3KCNEPUMEHTANIbHOTO NCCNELOBAHUS (PU3NHECKMX SIBIEHMIA
KBaHTOBOW paanochnamnKu.

4. nONXeH OEMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:
1) K nocTaHoBKe Lienn 1 Bolbopy NyTei ee NOCTUXEHNS, HACTONYMBOCTb B AoctuxeHun uenn (OK-3);

2) K KpUTUYECKOMY NEPEOCMbICNIEHNIO HAKOMMEHHOrO ONbiTa, U3MEHATb NPY HEOOX0AMMOCTH
npochunb ceoei npodpeccrmoHanbHom geatenbHoctn (OK-4);

3) paboTaTb CaMOCTOSITENIbHO 1 B KONNEKTMBE, PYKOBOANUTb NOABMU U Noa4nHSATECS (OK-6);

4) caMOCTOATENBHO NPUObpeTaTh HOBbIE 3HAHUS, UCMONb3YS COBPEMEHHbIE 0Opa30BaTENbHbLIE U
nHpopmaumnoHHble TexHonorum (OK-10);
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5) cobupatb, 0606WwaTh U MHTEPNPETNPOBATL C UCMOIb30BAHNEM COBPEMEHHbIX MHPOPMALIMOHHbIX
TEXHOMOMNA MHAPOPMaLMO, HEOOXOAUMYIO AN (POPMUPOBAHMS CYXAEHWIA MO COOTBETCTBYIOLNM
crneumanbHbIM, HayYHbIM, COUMabHbIM K 3TnYeckmm npobnemam (OK-11);

6) ucnonb3oBaTtb 6Ha30Bble TEOPETUYECKME 3HAHMS (B TOM YMC/E NO ANCUUMNANHAM NPOOUInM3aunm)
Ons peweHns npogeccuoHanbHbix 3agad (MK-1);

7) NpUMeHsiTb Ha npakTrke 6a3oBble NpogeccunoHanbHble Haeblkn (MK-2);

8) noHumMatb NpuHUMNbI paboTbl U METOALI AKCMyaTauuy COBPEMEHHO Paan0o3NEKTPOHHON 1
onTuyeckoi annapartypbl n obopynosaHus (MK-3);

9) ncrnonb3oBaTb OCHOBHblE MeTObl paanoduamndeckmx namepenui (MK-4);

10) K BNaAeHMIO KOMMNbIOTEPOM Ha YPOBHE OMbITHOrO Mob30BaTeNs, NPUMEHEHMIO NHPOPMALIMOHHBLIX
TEXHONOrNA ONs peweHns 3agady B 06nact pagnoTexHnKn, paanoanekTPOHUKN 1 paanoun3nkn (B
cooTteeTcTBMM C npodomnunaaumen) (MK-5);

11) K npodheccrnoHanbHOMy pasBUTUIO U CAMOPa3BUTUIO B 06nacT paanoguankn 1 3NeKTPOHNKM
(MNK-6);

12) K NpoBeneHnio 3aHATUIA B y4ebHbIx nabopatopusix By3oB ([1K-9);

13) K opraHmsaumm paboTbl MONOAEXHbIX KONNeKTNBoB ucrnonHutenen (MK-11)

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywme copmbl
cemecTtpa (B yacax) KOHTpOns
MpakTnyeckuelllabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. 1) OnTnyeckui
KBaHTOBbI reHeparTop
Ha Kpuctanne pybuHa 2)
OKT Ha rasosoi cmecu
renns n HeoHa 3)
[MonynpoBOAHNKOBbIA
NHXEKLMOHHbIN nasep (
1 2 Tvna pabor) 4) 8

‘|9HepreTuyeckme
XapakTepUCTUKM
nasepa Ha nTTpun
anMVHWEBOM rpaHare,
aKTVBUPOBAHHOM
noHamm
TPEXBaNEHTHOro
HeoOunma

1-8 0 0 40
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Bugbl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ‘ll(omp(c)t:l ,.p
Y NMek M"I'IpaK'rw-lecmeHaﬁoparopuue
u 3aHATUSA paboTbl

Tema 2. 5) MeTponorus

nasepHoro n3ny4yeHus

6) Nonorpadoms 7)
2. NazepHoe TenesuaeHme 8 9-18 0 0 40

8) OnTunyeckuin

ycunutenb
_ Tema . Itoroeas 8 0 0 . 3auer

doopMa KOHTpONA

Ntoro 0 0 80

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. 1) OnTUecKuin KBaHTOBbIN reHepaTop Ha Kpuctanne pybuHa 2) OKIN Ha razoBow
cmecu renusi n HeoHa 3) MonynNpoBoAHUKOBbBIN MHXEKLMOHHbIN Na3sep ( 2 Tuna pabor) 4)
OHepreTnyeckme xapakTepMcTuKu nasepa Ha UTTpUKU antoOMUHUEBOM rpaHare,
aKTUBMPOBAHHOM MOHaMUN TpexBa/lIeHTHOro HeoauMa

naboparopHas pabora (40 yaca(oB)):

N3yyaeTcs Teopmst NpoUEeccoB B ONTUYECKUIA KBAHTOBbLIX FEHEPATOPOB Ha KpucTannax pybuHa u
NUTTPUIA antOMUHUEBOIO rpaHara, akTMBMpoBaHHOro noHamu Nd3+, rennin-HeoHoBOr o,
MOMynpPOBOAHNKOBOrO Na3epoB, a TakxXe HEKOTOPbIX acNeKToB NPUMEHEHUS Na3epoB (ronorpagous,
nasepHoe TenesnaoeHue). NMposoastcs nabopatopHbie paboTbl N0 UX HAONIOAEHNIO U UCCNEOOBAHMIO
Nx xapaktepucTuk. MNoopobHoe onncaHme nabopaTopHbIX PaboT N3N0XEHO B COOTBETCTBYIOWMX
METOLMNYECKMX yKa3aHMsX

Tema 2. 5) Metponorusa nasepHoro usany4dyeHus 6) Flonorpacusa 7) llasepHoe TtenesuneHue 8)
OnTunyeckunun ycunurenb

naboparopHas pabora (40 yaca(oB)):

I/I3yl-|aeT09| Teopusa npoueccos B ONTUYECKNIA KBAHTOBbIX reHepartopoB Ha Kpuctannax py6v|Ha "
VITTpI/IVI aNtOMNHNEBOTI O rpaHarta, aktTuBnpoBaHHOIro MOHamu Nd3+, renmit-HeoHOBOr O,
nonynpoBoAHMKOBOIO J1a3epoB, a TakXe HEKOTOPbIX aCNeKToB NPUMEHEHUSA NTa3epoB (FOJ'IOFpaCDVIFI,
nasepHoe TeﬂeBI/l,D,eHVle). I'Iposo,umca na6opaToprle paGOTbI Mo X HabNOEHUIO U UCCNeaoBaHUNIO
NX XapakTepucTtuk. I'Io,u,poéHoe onncaHme na6opaToprlx pa60T N3JT0OKEHO B COOTBETCTBYHOWMUX
METOANYECKUX YKa3aHUAX

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P

Tema 1. 1) OnTnyeckuin
KBaAHTOBbI reHepaTop
Ha kpucTanne pybuHa 2)
OKT Ha rasosoi cmecu

Kak npasuno
renns n HeoHa 3) ’

o BbIMONHEHNE Lonyck K
ﬂonynposo,uHvaosblm pabor npogeueHwo
NHXEKLNOHHbINA N o
5 TVIﬁaLl ao60T) 4) asep ( OCyLLeCTBNAETCSH aKCnepuMeHTanbHom

19he FeEI/IHeCKI/Ie 8 1-8 |[B Tpun aTtana 32 yacTtu
xa ;KTe NCTUKY KONNEKTMNBOM, nabopaTtopHoii
nagepa Ea WTTPHiA COCTOSAWMUM N3 paboTbl; 3awmTa
aNtoOMUHMEBOM rpaHare, gfyﬁéTHpTeX pesynbTaTos
aKTUBMPOBAHHOM y
noHamu
TPexBaneHTHOro
HeoauMa
Kak npasuno,
BbIMONHEHNE Jonyck K
Tema 2. 5) MeTponorus pabot npOByeueHmo
HOro N3Ny4eHNs o
g;lsreop; o? %q)?/:;y7? OCYLLECTBNSAETCS 9KCnepuMeHTanbHOm
2. Mase HO% TenesuacHue 8 9-18 |B Tpn aTtana 32 yactu
8) Onpmqecm/u?l KONNEKTUBOM, nabopaTopHoii
CUNVITEND COCTOSIWMUM N3 paboTbl; 3awmTa
y OBYX-Tpex pes3ynbLTaToB
CTYLEHT
Ntoro 64

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOopMbl 06yUYeHUs

CamocTosiTenbHast paboTta CTyeHTOB B COBPEMEHHbIX chnanyeckmx naboparopusix (Bknrodas paboty
B rpynnax). Pasbop pe3ynbTaToB peanbHbIX 9KCNEPUMEHTOB. VIcnonb30BaHne B NpogecCnoHanbHoM
LEeSTENbHOCTU COBPEMEHHbIX IT-TEXHONOI WA, BKNOYAS KOMMbIOTEPHbBIE CUMYNSLIUN, MHTEPHET
pecypcbl. 100% ayaoMTOpPHbIX 3aHATUIA MPOBOAATCS B aKTUBHO-UHTEPAKTMBHOW (POpME.

6. OueHOUYHble CcpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 1) OnTYecKMi KBAHTOBbIW reHepaTop Ha KpucTtanne pybuHa 2) OKIN Ha razoBow cMecu
renvs n HeoHa 3) MonynpoBOAHUKOBbIA MHXEKLMOHHbIN Nna3ep ( 2 Tuna pabor) 4)
OHepreTnyeckme xapakTepucTUKM nasepa Ha UTTPMN aJIfoOMMHUEBOM rpaHaTte, akTUBUPOBaHHOM
MOHaMM TPexBaJIeHTHOro HeoaMMa

Lonyck K NpoBeneHnio aKCnepuMeHTanbHON YacTn nabopatopHoit paboTbl; 3awmTa pesynbLTaTos ,
NpUMepHbIe BOMPOCHI:

[ns nonyyeHns gonycka CTyAeHT AOMKEH NPOAEMOHCTPMPOBATL 3HAHMS TEXHUKM 6e30nacHOCTY npwu
NPOBELEHUN SKCMEPUMEHTOB, MPUHLMUMOB PYHKLMOHUPOBAHNS 1 KOHKPETHbIX MPpMeMOB paboThbl Ha
npeanonaraeMom K MCnonb30BaHUI0 9KCNEPUMEHTaNbHOM 060pyA0BaHUN, NMPUMEHSEMbIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pedynbtatoB HVIP no nabopatopHoii paboTe 3aknoyaeTcs B
LEMOHCTPALMM CTYAEHTOM 3HaHW Teopun No npeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 06OCHOBAHHOW MHTEPNPeTauUn NONYyYEHHbIX 3KCNEPUMEHTaNbHbIX PE3y/bTaToB.

Tema 2. 5) Metponorua nasepHoro usny4dyeHus 6) lonorpacusa 7) llasepHoe tenesugeHue 8)
OonTtnyecknmn ycunurernb
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Jlonyck K NpoBeneHNo aKCNepuMeHTanbHON YacTn nabopatopHoit paboTbl; 3awmTa pesynbLTaTos ,
npUMepHbIe BOMPOCHI:

[ns nonyyeHns gonycka CTyAEHT AOMKEH NPOAEMOHCTPMPOBATL 3HAHMS TEXHUKM 6E30nacHOCTY Npwu
NpoBELEHUN SKCMEPUMEHTOB, MPUHLMUMOB PYHKLMOHUPOBAHNS N KOHKPETHBIX MPMEMOB paboThbl Ha
npeanonaraemMom K MCnonb30BaHUI0 9KCNEPUMEHTaNbHOM 060pyA0BaHUN, NPUMEHSAEMbIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pesynbtatoB HVIP no nabopatopHoii paboTe 3aknioyaeTcs B
LEMOHCTPALMM CTYAEHTOM 3HAHW TeopUN No NpeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 060CHOBAHHOW MHTEPNPETaLUn NONYYEHHbIX 3KCNEPUMEHTANbHbLIX PE3Y/bTAaTOB.

Tema . UTorosas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
CamoctoaTenbHas paboTta CTy4eHTOB MO3BONSET Pa3BUTb Cneayowme KOMNEeTEHLNN:

NpW NOAroTOBKE K NONYYEHUO [OMycKa Ha BbiNonHeHne nabopatopHbix pabor - MK-1, MK-2, MK-3
NpW BbINOMHEHWM yNpaxHeHuin nabopaTtopHbix pabot - MNK-1, MK-2, MNK-3, MNMK-6

Npw NOAroTOBKE K 3almuTe pe3ynbtaTtoB nabopatopHoit pabotsl - MK-1, MK-2, MK-3, NK-6, OK-8
npwn yCTHbIX oTBETax Ha sonpocsl - MNK-1, MK-2, MK-3, MNMK-6, OK-8

TekywWwnin KOHTPOIb yCreBaeMoCTy OCYIECTBNSETCA NYTEM MONYyYEeHUs CTyAeHTaMn fonycka K
BbIMOMHEHMWIO 9KCNEPUMEHTANbHOM YacTh Kax o n3 paboT npaktukyma. [ns nonyyeHms nonycka
CTYOEHT [OMXEH NPOLEMOHCTPUPOBATb 3HAHNS TEXHMKM 6€30MacHOCTU NpK NPoBEAEHUN
9KCMEPUMEHTOB, MPUHLUMMOB (PYHKLMOHUPOBAHMSA 1 KOHKPETHBIX MPUMEMOB paboTbl Ha
npeanonaraemMom K MCnonb30BaHUI0 9KCNEPUMEHTaNbHOM 060pyA0BaHUN, NPUMEHSAEMbIX
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 NpoBeAeHUS 3annaHMPOBaHHbIX 3KCNEePUMEHTOB (80 40 6annoB) 1 No pesdynbtatam
YCBOEHMS TeopeTudeckoro matepmana (8o 40 6annos). OkoHYaTenbHble pe3ynbTaTbl CTyAEHTA NO
LAHHOMY creuunanbHOMy NPakTUKyMy onpeaenstoTCcs NyTeM CyMMMpoBaHus 3apaboTtaHHbix 6annos
NO Kaxaon n3 paboT n AeneHns ux Ha 8 ans CTyAeHToB Kagoeapbl KBAHTOBOW SNEKTPOHUKN 1
paguocnekTpockonun 1 Ha 4 ons CTyOoeHToB Apyrux kadenp.

Jonyck K NpoBeOeHnio aKCNepuMeHTanbHON YacTn nabopatopHoii paboTbl; 3awmTta pesynbTaTos,
npUMepHbIE BOMPOCHI:

Ins nonyyeHns gonycka CTyAeHT OOMKEH NPOAEMOHCTPUPOBATL 3HAHMS TEXHUKM 6E30NacHOCTH
NPV NPOBEAEHUN SKCNEPUMEHTOB, NPUHLMUMOB PYHKLIMOHNPOBAHNS N KOHKPETHbIX MPMEMOB paboThl
Ha NpeAanonaraeMoM K MCNonb30BaHMIO 9KCNEPUMEHTANbHOM 060pyA0BaAHUN, NPUMEHSEMBIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pedynbtatos HVIP no nabopatopHoii paboTe 3aknioyaeTcs B
LEMOHCTPALMM CTYAEHTOM 3HAHWUI TeOpUN No NpeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 0OOCHOBAHHOW MHTEPNPETaLUn NONYYEHHbIX 3KCNEPUMEHTANbHbLIX PE3Y/bTaTOoB.

Cnimcok BoNpocoB K nabopatopHbiM paboTam (k 3a4eTy):

a) NabopaTtopHble pabota "OKI™ Ha kpucTanne pybuHa"

1. YpaBHeHue nepeHoca nsny4yeHus B ycunusarouwein cpene. KoagppnumneHTt ycuneHums.
2. lHBepcusa HaceneHHoCTeN.

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

4. CnekTp Mo pesoHaTopa.

5. lnHamuka npoLeccos B nasepe. Pexunm ctaumoHapHom reHepaunn.

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

7. Pexxum mogynsumm gobpoTHOCTH.

8. lasep Ha kpucTanne pybuHa.

6) NabopaTopHble paboTa "lenuii-HeoHoBbIn OKI™
1. CnoHTaHHOE 1 BbIHYXOEHHOE U3NyYyeHune.

2. lHBepcusa HaceneHHOCTeN.

3. MpuHUMN gencTemsa nasepa.
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4. OTnn4nTENbHbIE 0COBEHHOCTY ra3oBbiX 1a3epoB.

5. He-Ne nasep. Cxema aHepreTn4eckmx ypoBHeit atomoB He n Ne. MexaHn3Mbl Haka4ku nasepHbix
YPOBHE aTOMOB HEOHa. JInHUK reHepaunn.

6. MowHocTb nanyyerHns n Ko He-Ne nasepa. 3aBMCMMOCTb MOLWHOCTU U3My4EHMS OT TOKa
paspsna.

B) JTabopaTopHas pabota "MonynpoBOAHNKOBBIN NHXEKLNOHHbIN nasep”

1. YcnoBre BO3HUKHOBEHUS MHBEPCUM HACENEHHOCTEN B NONYNPOBOAHUKOBbIX Matepuanax.

2. [Npsimon n Henpsamo nepexoapl. [loyemy B NONyNnPOBOAHNKOBBIX Na3epax UCnonb3yeTcs B
OCHOBHOM MpsMON nepexon?

3. BnusHue Temnepatypbl Ha paboTy NonynpoBOAHNKOBbLIX Na3€POB.

4. YCTPOMCTBO 1 NPUHLMMN OENCTBUS NONYNPOBOLHNKOBOIrO MHXEKLMOHHOro nasepa.
5. Otnn4rne nonynpoBOLHMKOBOrO nasepa Ha romMo- 1 reteponepexose.

6. MNopor reHepaunn NHXEKLMOHHOro nasepa.

7. ObnacTv NpUMEHEHMS NONYNPOBOAHMKOBbIX N1a3€epPOB.

r) NabopaTopHas pabota "Monorpadpus”

1. UIHTepdepeHums ceeTa.

2. BugHocTtb

3. Buabl 1 BNMSAHNE KOrePeHTHOCTU U3NYyYEHUS Ha Ka4eCTBO roiorpamMmel.
4. MeTtoapbl 3anucu ronorpamm.

n) NNabopatopHble paboTa "MeTponorusi nasepHoro nanydeHms" n "lasepHoe tenesnaeHme"
. OCHOBHbIE CBOWCTBA Na3epHOro N3ny4yeHuns

. [lpocTpaHCcTBEHHAs U BpEMEHHas KOrepeHTHOCTb. [AnnHa KorepeHTHOCTH.

. \amepeHne KorepeHTHOCTN CBETOBOM BOJHbI.

. HanpaeneHHoOCTb nasepHoro nanydeHns. CBoncTea nyyka ¢ rayCCcoBbIM NPOOUNIEM.

. APKOCTb NasepHOro n3ny4eHus.

. [onapuaauunsa nazepHoOro N3ny4eHns n MeTodbl ee N3MepeHnNs

. BpeMeHHble xapakTepuCTUKN Na3epHOro N3ny4eHns n Metolbl X N3MepeHns

. Yto Takoe uBet? Kpusas LBETHOCTML.

. MpuHUMNbI popMmpoBaHus LBeTHOro TB naobpaxeHus.

O© 0O NO O~ WDN =

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

1. YpaBHeHune nepeHoca nany4eHns B ycunumeawouwen cpene. KoadpdpuumneHt
yCUNEeHus.

2. VlHBepcusa HaceneHHoCTeN.

3. OCHOBHblE METObI CO30aHMA UHBEPCUMX B cpenax. TpexypoBHeBas cuctema.
YeTbipexypoBHeBas cuctema.

4. CnekTp Mo4 pesoHaTopa.

5. lnHamuka npoLueccos B nasepe. Pexunm ctaumoHapHom reHepaunn.

6. MNMopor reHepaumu, KN reHepauunn, andpdepeHumansHbin KMN L reHepaumm.
7. Pexxum mopynsumm obpoTHOCTH.

8. Jlazep Ha kpucTanne UTTpuin antoMMHUEBOro rpaHara ¢ HeOOUMOM.

X) JTabopaTopHas pabota "OnTtudeckuin ycunutenn"

1. KBaHTOBbIA reHepaTop 1 KBAHTOBbIA YCUNUTENb, NX HA3HAYEHUS 1 Pasnnyms.
2. MNonoca nponyckaHusi ycunutens 6erywei BONHbI.

3. MakcmmanbHas BbIXOLHAS MOWHOCTb MNPW YCUNEHUN HEMPEPbIBHbIX CUrHANOB.
4. MakcumyM BbIXOLHOM MNOTHOCTWN 3HEPTUN NPU UMMYNTbCHOM PEeXUME YCUNEHNS.
5. ®opma 1 oANTEeNbHOCTb UMMYNbCOB NPU YCUNEHUM.
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7.1. OcHOBHas nuTteparypa:

1. Wyka, A. A. OnekTpoHuka / A.A. lyka. ? 2-e uag., nepepab. u gon. ? Cl16.: BXB-MeTepbypr,
2008. ? 751 c.: nn. ? (YuebHasa nutepatypa ans By3oB). - ISBN 978-5-9775-0160-6.
http://znanium.com/bookread.php?book=350420

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

3. bbikos B.l1., Cunnyes O.0. JlazepHble pesoHartopsl. / "duamarnnt”, 2004, 320 cTp.
http://e.lanbook.com/books/element.php?pli_id=2674

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

5. dunaunyeckne oCHoBbI 3NeKTPOHNKM: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HAL UHdpa-M, 2012. - 304 c.: nn.; 60x90 1/16. - (TexHonorn4yeckuin cepsuc).
(nepennert) 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.
nocobue / A. H. rnatos, H. E. ®apeesa, B. J1. CaBuHbix, B. 4. Balicnanup, C. B. Bopobbesa. ? 2-e
naga., ctep. . M. : ®JIMHTA, 2012. ? 728 c. - ISBN 978-5-9765-0263-5.
http://znanium.com/bookread.php?book=455216

7.2. JlononHuTenbHasa nuteparypa:

1. H.B.Kapnos, Jlekumu no keaHToBOW anekTpoHuke. M.: "Hayka",1988.

2. MpuHumnbl nazepos = Principles of lasers : nepesog ¢ aHrnunckoro / O. 3sento ; Mep. O. H.
Kosnoea, C. b. CoanHoBa, K. . Agamosuy; Nog pen. T. A. WmaoHosa ., I3paHue 4-¢e .,
CaHkT-lMeTepbypr [1 op.] : NaHb, 2008 , 720 c. : un. ; 24 cMm

3. Ceprees, H. A. OcHOBbI KBaHTOBOW TEOPUM AAEPHOr0 MarHUTHOrO pe3oHaHca : MoHorpacdus / H.
A. Ceprees, L. C. PabywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5.
http://znanium.com/bookread.php?book=469025

7.3. UHTepHeT-pecypcChbl:

KHUM NO KBAHTOBOW 3N1EKTPOHMKE, OU3UKE Na3epoB N CNEeKTPOCKONuK -
http://www.umup.narod.ru/cat20.html

KHWUMX NO KBAHTOBOW 9NEKTPOHMKE, OM3MKE Na3epoB 1 CNEKTPOCKOMNUN -
http://portal.kpfu.ru/main_page?p_sub=8224

KHUI N0 KBAHTOBOW 9NEKTPOHUKE, OM3MKe NasepoB K cnekTpockonum - http://www.knigafund.ru/

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3UNKE Nas3epoB U CNEKTPOCKONUM -
http://lib.myilibrary.com/Home.aspxh

KHUIY MO KBAHTOBOW 9NEKTPOHUKE, OU3MNKE Na3epoB U CNEKTPOCKOMNuu -
http://www.ph4s.ru/book_ph_spektroskop.html

KHUMM NO KBAHTOBOWM SNEKTPOHMKE, (PU3KKE Nas3epos 1 cnektTpockonuu - http://www.natahaus.ru/
9NeKTPOHHas bnbnmoteyHas cuctema - http://znanium.com
aNeKTpoHHasa bubnnoteyHas cuctema Mspatenoctea "flaHb" - http://e.lanbook.com

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancumnnuHbl "CrneunanbHblii nabopaTopHbIil MPaKTUKYM MO KBAHTOBOK 3N1EKTPOHMKE"
npegnonaraeT NCNOMb30BaHNE CNeayolero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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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
HanpasneHuto 011800.62 "Pagnoduanka” n npodomnio noarotoskn Gusnka MarHUTHbIX SBNEHNUN .
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