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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
Llensimmn yuebHo NpakTUKn ABNSOTCS:

a) npakTuyeckoe (aKcnepuMeHTanbHOE) N3y4eHne PUsnyeckmx aBneHnin, apgekTos 1 NPUHLMUNOS,
nexaltimnx B OCHOBE HeNMMHEeNHOM ONTUKN U PU3NKN TBEPAOTENbHbIX Na3epoB;

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
3NEKTPOHMKN.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro ob6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.3 MNpodeccrnoHanbHbIin" 0CHOBHOM
obpasosaTtenbHol nporpammbl 011800.62 Paonodgmramka n 0THOCUTCS K AUCLMNIMHAM MO BblIbopy.
OcBaunBaeTcs Ha 4 Kypce, 8 cemecTp.

MpakTukym BbiNnONHAETCS B pamkax uukna b3 u kypcos "KBaHToBas paamogmaunka”, "Cnektpockonus
nasepHbix kpuctannos", "OCHOBbI (OM3MYECKUX MPOLLECCOB B ONTUYECKMX KBAHTOBbIX reHepaTopax” u
"CneuunanbHble BOMPOCHI KBAHTOBOM 3NEKTPOHMKM" 1 Npu3BaHa obecneynTb 3aKpenneHme 1
yrnybneHve TeopeTnyeckor NoaroToBkM, a TakxXe NPUBUTL NPakTUYeckme HaBblku paboTbl 1
KOMMeTeHUMn B 06nacTy KBAHTOBOW paanon3nkm, KBAHTOBOWM 31EKTPOHMKWN, METPOIOTMN Na3epHOro
N ONTUYECKOro NU3nyyeHns, oU3nkn TBepaoTeNbHbIX 1a3epoB 1 BOMNPOCOB NPUMEHEHNS Na3epHOoN
TEXHWKM B Pa3nnyHbIX 06nacTsix HeNoBeYeCKo fesiTENbHOCTH.

TpeboBaHMs K BXOAHbIM 3HaHNSM - 0OyyaeMblit fonxeH obnanatb:
- CNOCOBHOCTBIO K FPaMOTHOM NMUCbMEHHOW 1 YCTHOM KOMMYHMKaUun Ha pycckom s3bike (OK-1);

- CNOCOBHOCTBIO BLICTPAMBaTh 1 PEANN30BbIBATL NEPCNEKTUBHBIE MMHUN UHTENNEKTYANIBHOTO,
KyNbTYPHOr0, HPABCTBEHHOI0, (PU3NYECKOro 1 NPOdIECCUOHANIBHOMO CaMOPa3BUTUSA U
camocosepleHcTsoBaHus (OK-2);

- CNOCOBHOCTLIO K OBNaaeHno 6a30BbIMU 3HAHUSIMI B 0ONacT MaTeMaTk U €CTECTBEHHbIX HayK,
NX NCNONb30BaHMIO B NpodbeccrnoHanbHom geatenbHoctn (OK-8);

- CNOCOBHOCTBLIO CaMOCTOATENBHO NPUOBPETATh HOBbIE 3HAHUS, UCMONb3YS COBPEMEHHbIE
obpaszoBaTefbHble 1 MHPOPMaLUMNOHHbIE TexHonorun (OK-10);

- CMNOCOBHOCTLIO K MPaBUIbHOMY MCMOMb30BaHMIO 0OWEeHay4HOM 1 cneunanbHON TEPMUHONOT U
(OK-12);

- CNOCOBHOCTBIO K OBNAAEHNIO MHOCTPAHHbBIM S3bIKOM B 06 beMe, LOCTATOYHOM AN1S1 YTEHUS U
NOHMMaHWS OpUrMHanbHOM nuTepaTypbl No cneumnanbHoctn (OK-13),

- CNOCOBHOCTBIO K OBNafeHuto 6a3oBbiMM 3HAHUSMK B 06/1aCTU MHADOPMATUKM U COBPEMEHHbIX
NHGOPMALMOHHBIX TEXHOMOMMIA, MPOrPaMMHbIMK CPEACTBAMU U HaBblkamMy PaboTbl B KOMMbIOTEPHbIX
CeTsX; UCNonb30oBaHMo 6a3 gaHHbIX 1 pecypcoB VHTepHeT (OK-14)

B yacTHOCTK, 06y4aeMblii LONXEH UMETb 3HAHMS B 06 beMe 0bLwe (OU3NKK, BbICLLER MaTEMATUKW,
TEopEeTNYEeCcKOn N aTOMHON COU3UKN.

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

maructpatyp "®unsnka KOHOEHCUPOBAHHOIO COCTOSAHMA", "Pur3nKa MarHUTHbIX SBNEHUA" 1
nNnaHMpyeMom K oTKpbITMIO "KBaHTOBas paanoguanka”.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-8 CMOCOBHOCTLIO K OBNafeHunto 6a3oBbiMM 3HAHNSIMK B obnacTu
(0bLweKyNnbTypHbIE MaTeMaTuky N eCTECTBEHHbIX HAYK,UX UCMONb30BaHUIO B
KOMNeTeHLmMm) npodeccroHanbHom geatenbHoctn (OK-8);
ncnonb3oBaTb 6a30BbIe TEOPETUYECKME 3HAHUS (B TOM YKCne
nKk-1 no gucumunamHam Npogounn3aumnmn) ons peweHns
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
CMOCOBHOCTBIO K NPOMOeCcCUoHaNbHOMY Pa3BUTULO 1
nK-6 camopasBuTUO B 061acTn paanogon3nkmn 1 aneKTPOHUKN
(MK-6);

B pesynbTate 0CBOEHUS OUCUUMINHBI CTYOEHT:
1. DONXEH 3HaThb:

dursnyeckne NPUHUUNLI PYHKLMOHUPOBAHNS YCTPONCTB HENMHENHON ONTUKN, NpakTU4eckue
cnocobbl peannsaumnmn TBepAOTENbHbIX KBAHTOBbIX FEHEPATOPOB U KBAHTOBbLIX OMTUYECKUX
ycunutenemn

OCHOBHbIE CXEMbI MOCTPOEHMS SKCNEPUMEHTANbHbIX YCTAHOBOK A/15t UCCNef0BaHMsl XapakTepucTuk
KBAHTOBO-3NEKTPOHHbIX YCTPONCTB;

OcHoBbl 06paboTkn pe3ynbTaToB M3MePEHUiA B 06nacT KBaHTOBOW SNEKTPOHNKM 1 DOTOHNKI

2. IONXEH yMeTb:

9KCMNyaTMpoBaTb COBPEMEHHYIO (OU3NYECKYIO annaparypy v 060pynoBaHue;

NPUMEHSTb Ha NpakTke 6a30Bble 3HAHUS TEOPUM U METOAO0B (OUINYECKNX UCCNIEN0BAHWIA (B
COOTBETCTBMU C MPOCPUIEM NOATOTOBKN);

NoNb30BaTbCs COBPEMEHHbIMM MeToAaMMN 06paboTkn, aHanM3a 1 cuHTe3a or3n4ecKon
MHgpopMaLMK (B COOTBETCTBUN C MPOCMIEM NOAFOTOBKN);

aHanManpoBaTb 1 06 bACHATL NONyYaeMble pe3ybTaTbl 9KCNEPUMEHTOB 1abopaTopHOro
NpakTUKyMa;

NoHMMaTb U n3naraTtb Nonyyaemyro MHGPOOPMaLNIO N NPEOCTaBNATb Pe3dybTaTbl OU3NYECKUX
ncecnenoBaHui;

COCTaBnATb OTYETHI 00 SKCnepunMeHTallbHbIX NCCnenoBaHUAX.

3. 0OMXEH BnageTb:

OCHOBHbIMW METOAMKAMN N HaBblKaMX 3KCNEepUMEHTaNbHOro UCCnenoBaHns Pusn4eckmx SsneHnin
HEeNIMHEeNHOW ONTUKN N TBEPAOTENbHOM KBAHTOBOW 3NEKTPOHUKN.

4. NONXEeH LEeMOHCTPMpPOoBaTb CNOCOBHOCTb M FOTOBHOCTD:
1. K NOCTaHOBKE Lienn 1 BbIOOpy nyTel ee AOCTUXEHUS, HACTONYMBOCTb B LOCTMXeEHUM Lenmn (OK-3);

2. K KpUTUYECKOMY NEPEOCMbICNIEHNIO HAKOMIEHHOO ONblTa, N3MEHSTb NPU HEOHX0AMMOCTY
npodounb ceoen npogeccrnoHanbHom gearenoHoctn (OK-4);
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3. pabotaTb CaMOCTOSITENBHO U B KOMNEKTMBE, PYKOBOAWTL N0AbMM U NoadnHaTbes (OK-6);

4. caMOCTOSTENbHO NprobpeTaTb HOBbIE 3HAHWS, UCMONb3YS COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
nHpopmMaumnoHHble TexHonorum (OK-10);

5. cobupaTtb, 0606wWaTtb 1 MHTEPNPETUPOBATL C NCMOb30BAHNEM COBPEMEHHbIX MHHOPMAaLNOHHbIX
TEXHOMOMNA MHAPOPMaLMo, HEOOXOAUMYIO AN (POPMUPOBAHMS CYXAEHWIA MO COOTBETCTBYIOLWNM
crneumanbHbIM, HAayYHbIM, COUMabHbIM K 3TnYeckmm npobnemam (OK-11);

6. ncnonb3oBaTtb 6a30Bble TEOPETUYECKNE 3HAHUS (B TOM YMCNe N0 AMCUMNIMHAM Npodounnaaumm)
Onsa peweHns npogeccunoHanbHbix 3agad (MK-1);

7. MPUMEHSATb Ha NpakTuke 6a3oBble NpodeccuoHanbHble Haebiku ([1K-2);

8. NoHMMaTb NPUHLUMNbI PaboTbl N METOAbI 9KCMNyaTaLMm COBPEMEHHON PaAN03NEKTPOHHONM U
onTuyeckoi annapartypbl n obopynosaHus (MK-3);

9. ncnonb30BaTb OCHOBHbIE METOAbI pagnoduandecknx namepeHun (MK-4);

10. K BNageHno KOMMNbIOTEPOM Ha YPOBHE OMbITHOrO NONb30BaTeNS, MPUMEHEHNIO NHADOPMALNOHHbIX
TEXHONOrNA ONs peweHns 3anady B 06nact pagnoTexHUKn, paanoanekTPOHUKN 1 paanoun3nkn (B
cooTteeTcTBMM C npodomnunaaumen) (MK-5);

11. K NpOgeCCMOHANBHOMY Pa3BUTKIO 1 CaMOPa3BUTUIO B 06NaCTN paamorsnkm 1 aNeKTPOHUKN
(MK-6);

12. K NpoBeaeHNIO 3aHSATUIA B y4ebHbIx nabopatopusix By3os (MK-9);
13. K opraHunsaumm paboTbl MONOAEXHbIX KONNekTuBoB ncnonHutenei (MK-11)

4. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOoCTb AMCLUMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachl
Paspen ayauTopHoW paboThl,
Henens MX TPYA0EMKOCTb Tekywme hopMbl
N .D.Mlt\:nl.:.)v;lr;lr:_lv;nbll CemecTp| cemectpal (8 yacax) yune o
neKu““I'IpaKTuqecmenaﬁopaToprle
3aHATUA pa60'|'b|

Tema 1. BeinonHswotcs
cnegywoume
nabopatopHbie paboThbl
B NPOU3BOSIbHOW
nocnenoBaTenlbHOCTU:
1) 'eHepaums rapMoHuK
Nnas3epHoro Usny4yeHus
2) BbiHy>xoeHHoe
1.|komMbrHauUnoHHoEe
paccesiHune 3)
[MapameTpuyeckune
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reHepaTtopbl ONTUYECKOro n3nyy4eHns 4) TBepaoTeNbHble ONTUYECKME YCUNNTENN
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Buabl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TOYA0EeMKOCTb Tekywue oopMbl
N ‘D'"Kn""')""’;'_r;"”b'/ CeNIechcemecrpa (B yacax) ‘ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATMA paborbl

Tema 2. 4)

2.|TBepnoTenbHble 8 12 0 0 12
P

onTn4yeckue ycunmtTenu
_ Tema . Toroesas 8 0 0 0 3a4eT

doopma KOHTponsA

NToro 0 0 42

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. BoinonHsiloTCA cnepylowme naboparopHbie paboTbi B NPOU3BOJIbHON
nocneposarenbHocTU: 1) MeHepauus rapMOHUK nasepHoro usnyyeHus 2) BolHyXaeHHoe
KOMOMHaLUMOoHHOoe paccesiHue 3) MapameTpuyeckue reHepaTopbl ONTUYECKOro nany4vyeHus 4)
TBeppoTtenbHble ONTUYECKUE yCUnuTenm

naboparopHas pabora (30 4yaca(oB)):

N3yyaeTtcsa Teopnst HENMHERHO-ONTUYECKMX 3DGIEKTOB (reHepaLmnn rapMOHWK, BbIHYXXAEHHOMO
KOMBVMHALIMOHHOIO paccesiH1A 1 napamMeTpUYeckoi reHepauun ceeta) U npoBoasitcs nabopaTopHble
paboTbl N0 UX HABNKOAEHMIO 1 UCCNeAOBaHMIO NX XxapakTepucTuk. MoapobHoe onncaHwe
nabopaTopHbIX paboT NINOXEHO B COOTBETCTBYIOWMNX METOANYECKUX YKA3AHMUSIX

Tema 2. 4) TBepaooTenbHblie onNTUYECKUE yCUNUTENu
naboparopHas paborta (12 yaca(oB)):

N3yyaeTtcsa Teopus ycuneHms HeNpPepbIBHOMO U MMMYNbCHOrO ONTUYECKOrO U3JTyHeHUS.
OcylwecTBNATCS 3KCNepUMEHTalbHblE UCCNeA0BaHNS XapaKTePUCTUK ONTUYECKOro YCUEHUs ceeTa.
MonopobHoe onvcaHue ynpaxHeHNA, COCTaBNSIOWMX CyTb naboopatopHoi paboTbl, NPUBEAEHO B
METOAMYECKMX YKa3aHUSX

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

KETPOHHBH
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Buabl
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 1. BoinonHsatoTCS
crnenywouwme
nabopatopHble paboThbl
B MPOWN3BOJSIbHOM
nocnenoBaTeibHOCTH: Kak npasuno,
1) NeHepaumsa rapMoHuK BbIMNONHEHNE Honyck kK
NnasepHoOro nsnyyeHus pabot NnpoBeaeHNIO
2) BbiHyxoeHHOe OCyLLeCTBNSETCH aKCnepuMeHTanbHom
.[KoMBrHaunoHHoe 8 1-12 |B Tpun aTtana 25 4yacTtu
paccesiHne 3) KONNEKTUBOM, nabopaTtopHoii
MapameTpuyeckne COCTOSAWMUM N3 paboTbl; 3awmTa
reHeparopbl OBYX-Tpex pes3ynbTaToB
OMTUYECKOro MU3nyyYyeHus CTyOEeHT
4) TBepooTenbHblEe
onTuyeckmne ycunutenu
Kak npasuno,
BbIMONHEHNE Lonyck K
pabot NpoBeAeHNtO
Tema 2. 4) OCYLLEeCTBNAeTCH 9KCnepuMeHTanbHom
.[TBepooTenbHble 8 12 [B Tpu atana 5 yactu
ONTUYECKNE YCUNUTENN KONNEKTNBOM, nabopatopHoi
COCTOSIWMUM N3 paboTbl; 3awmTa
OBYX-Tpex pes3ynbLTaToB
CTYOEHT
WNtoro 30

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

CamocTosiTenbHast pabota CTyOeHTOB B COBPEMEHHbIX chnanyeckmx naboparopusix (Bknrodas paboty
B rpynnax). Pasbop pe3ynbTaToB peanbHbIX 9KCNEPUMEHTOB. VIcnonb30BaHne B NPpogeCcCnoHanbHoM
LEeSTENbHOCTU COBPEMEHHbIX IT-TEXHONOIMIA, BKNOYAs KOMMbIOTEPHbBIE CUMYNSLINN, MHTEPHET
pecypcbl. 100% ayaouMTOpPHbIX 3aHATUIA MPOBOAATCS B aKTUBHO-UHTEPAKTMBHOW (POopME.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BoinonHsilotcs cnepyowme naboparopHbie paboTbi B NPOU3BOJIbHON
nocneposatenbHocTu: 1) NeHepaunsa rapMOHUK na3epHOro nsnydyeHns 2) BolHyXxaeHHoe
KOMOMHauMOoHHOoe paccesiHue 3) NMapameTpuyeckue reHepaTopbl ONTUYECKOro nany4vyeHus 4)
TBepaoTenbHble oNTUYECKUe yCunurenm

Jlonyck K NpoBeLEHNIO 3KCNEPUMEHTAIbHOW YacTn nabopaTopHoi paboTsl; 3awmTa pe3ynbTaTos ,
NpPVMepHbIe BOMPOCHI:
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Jlonyck K NpoBeneHNo aKCNepuMeHTanbHON YacTn nabopatopHoit paboTbl; 3awmTa pesynbLTaTos ,
npuMepHble Bonpochkl: Jlonyck K NpoBeAeHWIo 3KCrepuMeHTanbHoli YyacT nabopatopHoii paboThl;
3awmnTta pe3ynbTaTtoB , NpuMepHble Bonpockl: [1ns nonyyeHns gonycka CTyaeHT AONMXKeH
NPOLEMOHCTPUPOBATDL 3HAHUS TEXHUKW 6€30MacHOCTU NPY NPOBEOEHNUN 3KCNEPUMEHTOB, NMPUHLIMMNOB
JOYHKLMOHMPOBAHMS 1 KOHKPETHbIX MpreMoB paboTbl Ha NpearnonaraéMoM K NCrosib30BaHMIo
aKcnepuMeHTanbHOM 060pyaoBaHMM, MPUMEHSIEMbBIX 3KCMEPUMEHTaNbHbIX MeToAMUK. 3awmTa
pesynbtatoB HAP no nabopatopHoii paboTe 3aknoyaeTcs B AEMOHCTPAUMUMN CTYOEHTOM 3HAHWIA
Teopun no npenmMeTy nabopaTopHoit paboTbl, a TakXe NpaBuIbHON U 06OCHOBAHHOW MHTEpNpeTauun
NONy4YEHHbIX 3KCNEePUMEHTaNbHbIX Pe3ynbTaToBs.

Tema 2. 4) TBepooTenbHble ONTUYECKUE YyCUNUTENN

Jonyck K NpoBeneHnio aKCnepuMeHTanbHoON YacTn nabopatopHoit paboTbl; 3awmTa pesynbLTaTos ,
npUMepHbIE BOMPOCHI:

Jlonyck K NpOBEeLEHNIO 3KCMEPUMEHTANIbHOW YacTn nabopaTopHoi paboTsl; 3awmTa pe3ynbTaTos ,
npuMepHble Bonpock!: [lonyck K NpoBeAeHNo 9KCNepuMeHTanbHO Yact nabopatopHoi paboTbi;
3awmTa pe3ynbTaToB , NPMMEpPHbIe BONPOCHI: [1ns nony4yeHnsa nonycka CTyaeHT OOMKEH
NPOLEMOHCTPUPOBATL 3HAHWSA TEXHUKM 6E30NACHOCTY NPY NPOBELEHNM SKCMEPUMEHTOB, MPUHLIMMOB
PYHKLLMOHMPOBAHUS U KOHKPETHBIX MPUEMOB paboTbl Ha NPeanonaraeMoM K UCMNonb30BaHMIO
aKcnepuMeHTanbHOM 060pynOBaHNM, MPUMEHSEMbIX 9KCNEPUMEHTANbHBIX METOAMK. 3alnTa
pe3ynbTatoB HAP no nabopatopHoii paboTe 3aknoyaeTcs B AEMOHCTPALMMN CTYAEHTOM 3HAHWIA
Teopuun No NpeamMeTy nabopaTtopHoi paboThl, a TakXe NPaBuNbHON 1 060CHOBAHHON MHTEpNpeTaLmm
NONyYEHHbIX 9KCNEPUMEHTANbHbIX PE3YNbTaTOB.

Tema . UToroBasi oopma KOHTpOns

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

NpW NOAroTOBKE K NONYYEHUO fOMycKa Ha BbiNonHeHWe nabopatopHbix pabor - MK-1, MK-2, MK-3
NpW BbINOMHEHWMN yNpaxHeHuin nabopaTtopHbix pabot - MK-1, MK-2, MNK-3, MNMK-6

npw NOAroTOBKE K 3aluTe pe3ynbtaTtoB nabopatopHoi pabotsl - MK-1, MK-2, MK-3, NK-6, OK-8
npw yCTHbIX oTBETax Ha sonpocsl - MNK-1, MK-2, MK-3, MNMK-6, OK-8

Texywmin KOHTPONb YCNEBAEMOCTN OCYLLECTBASETCS MyTEM NONYYEHUS CTYyAEHTaMu 4OMnycKa K
BbIMOMHEHMIO 9KCNEPUMEHTANbHOM YacTy Kax o n3 pabot npaktukyma. [1ns nonyyeHms nonycka
CTYOEHT [ONMXEH NPOLEMOHCTPUPOBATb 3HAHNS TEXHMKM 6€30MacHOCTU Npu NPOoBEAEHUN
9KCMEPUMEHTOB, NMPUHLUMMOB (PYHKLUMOHUPOBAHMS 1 KOHKPETHBIX MPUEMOB paboTbl Ha
npeanonaraemMoMm K MCnonb30BaHUIO 9KCNEPUMEHTANbHOM 060pyA0BaAHUN, NMPUMEHSEMbIX
aKCnepuMeHTanbHbIx METOAUK. MakcumanbHoe 4ncno Habvpaembix 6annoB ons kaxnon n3 pabot Ha
aTOM aTane coctaenseT fo 20 6annos. OcTtanbHble 80 6annos 3a kaxaylo 13 paboT HabuparoTcs no
pesynbTataMm 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 13 paboT u AeneHns ux Ha 8 ans CTyAeHTOB Kagoeapbl KBAHTOBOW 9NEKTPOHUKN U
pPannocnekTPOCKONuu 1 Ha 4 ong CTyaoeHTOB Opyrunx kadenp.

3ayeT no naHHOMYy NpeaMeTy CYMTAeTCs CAaHHbIM B Clly4ae BbINOMHEHMS BCEX 3annaHUPOBaHHbIX
nabopaTtopHbIx pabor.

Cnimcok BoNpocoB kK nabopatopHbiM paboTam (k 3a4eTy):

a) NabopaTopHble paboTbl ""eHepaunsi rapMOHWK nasepHoro nanydeHns” u "Mapametpuyeckme
reHeparopbl":

1. HenuHeliHasa nonspusauns ceeta. OCHOBHbIE COOTHOLWEHMS.

2. Y10 Takoe ycnosume (pa3oBoro CUHXPOHM3Ma B OBYNy4EnNpPEenoMasoWwmx Kpuctannax?

3. 3aBUCUMOCTb MHTEHCUBHOCTU BTOPOI rAPMOHUKIN OT MHTEHCUBHOCTN OCHOBHOM YacTOTh
reHepauuu nasepa?

4. MNprymrHbl, OrpaHnymBatoLLme KoadpmumneHT npeobpasoBaHns Na3epHOro N3ny4eHns BO ero
BTOPYHO rapMOHUKY?
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5. CxoncTBa v pasnuynsi napaMmeTpuyeckoro yCUneHust anekTpuyeckmx konebaHuii n onTn4eckoro
napameTpunyeckoro YCUneHus.

6. MpuHUMN paboTbl ABYXHACTOTHOrO NapaMeTPUYECKOro yCUnmuTens anekTpuyeckmx konebaHmii.
7. MpuHumn paboTbl NapaMeTpU4YecKoro reHepartopa ceeta.

8. Peanuzauus napametpuyeckoii reHepaunm ceeta. lepBble 3KCNepUMEHTbI U COBPEMEHHOE
COCTOSIHME.

9. lNepecTporika 4acToTbl MPY NapaMeTpuUYECcKon reHepauunm.

10. MpuHuUMn paboTbl ncnonb3yemoro B nabopaTtopHoii paboTte nazepa YAG:Nd.

11. OcobeHHOCTU paboThl UCMONb3yeMoit B nabopaTopHoi paboTe napameTpuyecKoi
npucTaBku-npeodbpasosartens.

6) TabopatopHas paboTa "TBepaoTenbHble onTudeckue ycunutenm"

. KBaHTOBbIN reHepaTop U KBAHTOBbIA yCUNUTENb, UX HA3HAYEHUS 1 Pa3NnN4ms.

. Monoca nponyckaHus ycunutens 6erywei BOMHbI.

. MakcumanbHas BbixogHast MOWHOCTb NPWU YCUNEHNW HEMPEPbIBHbIX CUrHAsOB.

. MakcumyMm BbIXOOHOM MNOTHOCTW SHEPTMN NPY UMMYNIbCHOM PEXVME YCUNEHUSI.

. dopma 1 ONUTENbHOCTb UMMYNbCOB MPWU YCUNEHNN.

. OCHOBHbIE CBOICTBA TA3EPHOr0 U3Ny4yeHns

. MpocTpaHCcTBEHHAS 1 BpEMEHHas KOrepeHTHOCTb. [lnHa KOrepeHTHOCTH.

. IamepeHne KorepeHTHOCT CBETOBOW BOMHbI.

. HanpaeneHHocTb nazepHoro nanyyeHns. CBoONCTBA Ny4ka C raycCoBbliM NPOCOUIEM.
10. pKOCTb Na3epHOro N3nyyYeHus.

O© 00O NO O~ WDN =

B) JTabopaTopHas paboTa "BbiHyXAeHHOE KOMOMHALMOHHOE paccesiHme"

1. Knaccuuyeckas n kBaHTOBas MHTepnpeTaums KOMOMHALMOHHOIO paccesiHUS ceeTa
2. CTOKCOBbI M @aHTUCTOKCOBbI KOMMOHEHTbI

3. BbiHyxneHHoe koMbuHaumnoHHoe paccesHue ceeta (BKP). Mopor BKP

4. KoathdomumeHTbl npeobpasoBaHms nanyyeHns B KoMnoHeHTol BKP. Metoapbl yBennyeHns
KoadpdpuumeHTa npeobpasoBaHusl.

5. OcobeHHocTn BKP B rasax. KonebatenbHble 1 BpalatenbHbie KOMMNOHEHTbI.
6. Metonbl HabntogeHns BKP
7. BKP nasepbl n npuctaskm

7.1. OcHOBHas nuTteparypa:
1. Nanacbepr .C. OnTuka / "®dusmatnunt”, 2010, 848 cTp. http://e.lanbook.com/view/book/2238/

2. Boikos B.T1., Cunuyes O.0. JlazepHble pe3oHaTtopsl. / "®usmarnmt”, 2004, 320 cTp.
http://e.lanbook.com/view/book/2674/

3. OemTpénep B., CoBpemeHHas nazepHas cnekTpockonus (y4.nocobue)/B.Oemtpénep,( nep. ¢
aHrn.) - DonronpyaHbivi: MHTennekT,2014. - 1071c.

7.2. [lononHutenbHasa nuteparypa:
1. H.B.Kapnos, Jlekumu rno keaHToBon anekTpoHuke. M.: "Hayka",1988.

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

7.3. UHTepHeT-pecypcChbl:
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KHUIM NO KBAHTOBOW 3N1EKTPOHMKE, OU3NKE NA3ePOB N CMEKTPOCKONUM
http://www.umup.narod.ru/cat20.html

KHWMX NO KBAHTOBOM 9NEKTPOHMKE, (OM3MKE Na3epoB 1 CNEKTPOCKOMNUA
http://portal.kpfu.ru/main_page?p_sub=8224

KHUMA MO KBAHTOBOW 3N1EKTPOHUKE, PM3UKE Ta3epoB U CNEeKTPOCKOMNMM

KHUMX NO KBAHTOBOWM SNEKTPOHMKE, (OM3MKE Nas3epos N CNEKTPOCKONUn
http://lib.myilibrary.com/Home.aspxh

KHUIY MO KBAHTOBOW 3NEKTPOHNKE, OU3NKE NTa3epoB N CMEKTPOCKONUM
http://www.ph4s.ru/book_ph_spektroskop.html

KHUMM NO KBAHTOBOWM SNEKTPOHMKE, (oU3MKe Nasepos 1 cnektTpockonuu - http://www.natahaus.ru/
9NeKTpoHHasa bubnmoteyHas cucrema - http://znanium.com
3NeKTPOoHHasa bubnnoteyHas cuctema Mapatenoctea "flaHb" - http://e.lanbook.com

http://www.knigafund.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnnmHbl "Nlabopatopus No omanke NasepoB U HENMHENHOM onTuke" npeanonaraeT
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWmnX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nneprnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTBYyET
BCceM TpeboBaHMaM pefepanbHbIX roCyAapCTBEHHbIX 0O0pa30oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M TyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOI, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYEeCcKUM N3LAHMSM MO MaKCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

KomnnekT nabopatopHoro ob6opynoBaHns, CO3AaHHbIA Ha Kadhepe KBaHTOBOWN 3NEKTPOHMKM 1
panuocnekTpockonun NHuctntyta gomsnkm KasaHckoro ([prsonxckoro) denepanbHOro
yHuBepcuTeTa

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsamMm @I OC BINO u yyebHbIM nnaHom no
HanpasneHno 011800.62 "Paguoduauka" n npocounio noarotokn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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ABTOpP(bI):

Cemauwko B.B.

v 201 __r.

PeueH3eHT(bl):

HusamytonHos A.C.

v 201 __r.
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