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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”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 637014 5AE
Crtpannua 3 us 11. il YHI:I

S OEALIK G



Mporpamma ovcumnnnnHel "fllabopatopusi No gousmnke nasepos 1 HenuHeHol ontuke"; 011800.62 Paanoduramnka; Beaywmnii Hay4HbIi
COTPYOHWK, O.H. (BoueHT) Cemawko B.B.

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:

dusnyeckne NPUHUUNLI PYHKLNOHNPOBAHNS YCTPONCTB HEMMHENHO ONTUKK, NpakTU4eckune
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. DONTXEH yMeTb:

3KCNNyaTUpoBaTbh COBPEMEHHYIO OM3NYeCKyto annapatypy 1 obopynoBaHue;

NPVMEHATb Ha NpakTuke 6a30Bble 3HAHUS TEOPMM U METOLOB CHU3NYECKUX NCCEL0BaAHNIA (B
COOTBETCTBMM C NPOOUNIEM NOArOTOBKW);

NoNMb30BaTbCA COBPEMEHHBIMM METOAAMU 06PabOTKM, aHanM3a 1 cHTe3a PU3M4ECKON
MHGOopMaLMK (B COOTBETCTBUN C MPOCPMIEM NOAFOTOBKN);

aHanM3npoBaTb M 0O BSACHATb MNONyYaeMble pe3dynbTaTbl SKCNEPUMEHTOB 1abopaTopHOro
npakTnkKyma;

NnoHMMaTb U n3naraTtb Nonyvyaemyro NHGOOPMALNIO N NPEOCTaBNATb Pe3dyibTaTbl PUINYECKUX
nccnegoBaHum;

COCTaBnATb OTYETHI 00 aKCcnepunMeHTallbHbIX NCCnenoBaHUAX.

3. 0OMXEeH BnageTb:

OCHOBHbIMW METOANKaMU N HaBblkaMU 3KCNEPUMEHTANIbHOr0 NCCNenoBaHNa PU3NYECKNX ABNEHUN
HeNnnHenHoOW ONTUKM N TBEPOOTENbHON KBAHTOBOW 3NEKTPOHUKMN.

4. nONXeH OEMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTB:
1. K NOCTaHOBKe Lenu 1 BbIOOpy NyTel ee AOCTUXEHUS, HACTOMYMBOCTb B AOCTMXEHUN Lenmn (OK-3);

2. K KPUTMYECKOMY NMEPEOCMBICIEHNIO HAKOMIEHHOO OMbITa, M3MEHATb NPU HEOOXOANMOCTU
npochunb ceoe npodeccrnoHanbHom geatenbHoctn (OK-4);

3. pabotaTb CaMOCTOSITENBHO U B KOMNEKTMBE, PYKOBOAUTb NOAbMM U noadnHaTbes (OK-6);
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4. caMocTosiTeNbHO NprobpeTaTb HOBblE 3HAHWS, UCMONb3Ys COBPEMEHHbIE 06pa3oBaTeNbHble 1
NHpopmMaumnoHHble TexHonorum (OK-10);

5. cobupatb, 0606WwaTb 1 UHTEPNPETUPOBATL C NCMONb30BAHNEM COBPEMEHHbIX MHOPOPMALMOHHbIX
TEXHONOMN MHAPOPMaLMO, HEOOXOAUMYIO AN CPOPMUPOBAHMS CYXAEHMIA MO COOTBETCTBYIOLNM
crneunanbHbIM, HayYHbIM, COLMANbHBIM 1 3TnYeckmm npobnemam (OK-11);

6. Mcnonb3oBaTtb 6a30Bble TEOPETMYECKNE 3HAHUS (B TOM YUCNE MO AUCUMNAMHAM Npodounnsaumnm)
Ong peweHns npodpeccmoHanbHbix 3agad (MK-1);

7. NPUMEHATbL Ha NpakTuke 6a3oBble NpodoeccroHanbHble HaBbikK (MK-2);

8. NoHMMaTb NPUHUMNbLI PaboTbl U METOAbI SKCNyaTauun COBPEMEHHON PaaN03NeKTPOHHOM 1
onTuyeckoi annapatypbl n obopynosaHus (MK-3);

9. ncnonb3oBaTb OCHOBHbIE MeTOAbI paanouanyeckmnx nameperHui (MK-4);

10. K BNageH1I0 KOMNbIOTEPOM Ha YPOBHE OMbITHOrO NMONb30BaTENS, MPUMEHEHUIO NHAOPMALMOHHbIX
TEXHONOrNIA ONs peweHns 3anady B 0bnactn pagnoTexHNKN, PaanoanekTPOHUKN 1 Paanoun3nkn (B
cooTtBeTCcTBMM C npodomnunaaumeinn) (MK-5);

11. K NpoECCMOHANBHOMY PA3BUTHIO 1 CaMOPa3BUTUIO B 06NACTN paanousnKn 1 aNEKTPOHUKN
(MNK-6);

12. K NPOBEAEHNIO 3aHATUIA B y4ebHbIx nabopatopusix By3os (MK-9);

13. K opraHuzaumm paboTbl MONOAEXHbIX KONNEKTMBOB ncnonHutenei (MK-11)

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl OOMNycKa 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 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywime copmbl
cemecTpa (B yacax) KOHTpONsi
MpakTuyeckuellabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. BoinonHsatoTCS
cnegyowme
nabopatopHbie paboThbl
B MPOWN3BOJIbHOM
nocnenoBartefibHOCTU:
1) leHepaumsa rapmMoHuK
nasepHOro n3ny4yeHns
1.|2) BblHy>XOeHHOe 8 1-12 0 0 30
KOMOMHaLMOHHOE
paccesHue 3)
MapameTpuyeckue
reHeparopsl
OMTUYECKOro N3Ny4eHns

PervuctpayuoHHbiii Homep 637014 DAEKTPONHEH
Il YHHEBE

Crpanvua b 1s 11 P8 i PC TET

sk CACTEMA Ky




Mporpamma ovcumnnnnHel "fllabopatopusi No gousmnke nasepos 1 HenuHeHol ontuke"; 011800.62 Paanoduramnka; Beaywmnii Hay4HbIi
COTPYOHWK, O.H. (BoueHT) Cemawko B.B.

Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
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 13-18 0 0 12
P

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

doopma KOHTponsA

NToro 0 0 42

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. BoinonHsiloTCA cnepylowme naboparopHbie paboTbi B NPOU3BOJIbHON

nocneposarenbHocTU: 1) MeHepauus rapMOHUK nasepHoro usnyyeHus 2) BolHyXaeHHoe
KOoMOuHaumMoHHoe paccesiHue 3) MapaMeTpuyeckue reHepaTopbl ONTUYECKOro U3Ny4YeHUs

naboparopHas pabora (30 4yaca(oB)):

N3yyaeTtcsa Teopnst HENMHERHO-ONTUYECKMX 3DGIEKTOB (reHepaLnn rapMOHWK, BbIHYXXAEHHOMO
KOMOBVMHALIMOHHOIO paccesiHiA 1 napaMeTpUYeckoi reHepauun ceeta) U npoBoasitcs nabopaTopHble
paboTbl N0 UX HABNKOAEHMIO 1 UCCNEeAOBaHMIO NX XxapakTepucTuk. MoapobHoe onncaHwe
nabopaTopHbIX paboT NINOXEHO B COOTBETCTBYIOWMNX METOANYECKUX YKA3AHMUSIX

Tema 2. 4) TBepaooTenbHblie oNTUYECKUE yCUNUTENu
naboparopHas pabora (12 yaca(oB)):

N3yyaeTcsa Teopus ycuneHms HeNpPepbIBHOMO U MMMYNbCHOrO ONTUYECKOrO U3JTyYeHNS.
OcylwecTBNATCS 3KCNepUMeEHTalbHble UCCNeA0BaHNS XapaKTePUCTUK ONTUYECKOro YCUEHUs cBeTa.
MonopobHoe onvcaHue ynpaxHeHNA, COCTaBNSIOWMX CyTb naboopatopHoi paboTbl, NPUBEAEHO B
METOAMYECKMX YKa3aHUSX

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)
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Buabl
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 1. BoinonHsatoTCS
cnenyoume
nabopatopHble paboThbl
B NPOW3BOJIbHOWA Kak npasuno,
nocnenoBaTefibHOCTU: BbINOSIHEHNE Lonyck kK
1) NeHepaumsa rapMoHuK pabor npoBefeHunIo
na3epHoro n3ny4yeHums OCYLleCTBNSETCS aKCnepuMeHTanbHom
1.|12) BbIHy>XOeHHOe 8 1-12 |B Tpun aTtana 25 4yacTtu
KOMOMHaLUMOHHOE KONNEKTUBOM, nabopaTtopHoi
paccesHue 3) COCTOSALWMM N3 pabortbl; 3awmTa
lMNapameTpuyeckne OBYX-Tpex pes3ynbTaToB
reHepartopbl CTyOEeHT
OMTUYECKOro MU3nyyYyeHus
Kak npasuno,
BbIMONHEHNE Lonyck K
pabot NpoBeAeHNtO
Tema 2. 4) OCYLLEeCTBNAeTCH 9KCnepuMeHTanbHom
2.[TBepooTenbHble 8 13-18 |B Tpun aTtana 5 4yactu
ONTUYECKNE yCUnuTenu KONNEKTUBOM, nabopatopHoi
COCTOSAIWMM N3 paboTbl; 3awmTa
OBYX-Tpex pesynbTaToB
CTyOeHT
WNtoro 30

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE POpPMbl 06yUYeHUs

CamocTosiTenbHast paboTta CTyeHTOB B COBPEMEHHbIX chnanyeckmx naboparopusix (Bknrodas paboty
B rpynnax). Pasbop pe3ynbTaToB peanbHbIX 9KCNEPUMEHTOB. VIcnonb30BaHne B NpogeCcCnoHanbHoM
LEeSATENbHOCTN COBPEMEHHbIX IT-TEXHONOr WA, BKNOYAs KOMMbIOTEPHbBIE CUMYNSLIN, MHTEPHET
pecypcbl. 100% ayaMTOPHbIX 3aHATUIA MPOBOAATCS B aKTUBHO-UHTEPAKTMBHOW (POpME.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BoinonHsiloTCS cnegyowmne nabopatopHbie pa6oTbl B NPOU3BOSIbHOM
nocnepoBatenbHOCTU: 1) MTeHepaLusi rapMOHMK Nla3epHOro u3nyuyeHus 2) BoiHyXaeHHoe
KOMOUHauMoHHOe paccesiHne 3) MapameTpuueckue reHepaTopbl ONTUYECKOTrO U3JTyYeHUs

Jlonyck K NpoBeneHNo aKCNepUMEHTanbHON YacTn nabopatopHoit paboThl; 3awmTa pesynbTaTos ,

NpUMepHbIE BOMPOCHI:

Jlonyck K NpoBeAeHMIO 3KCNeprMeHTaNbHOM YacT nabopaTopHoit paboTbl; 3awmTa pesynbTaTos ,
npuMepHble Bonpockl: [is nony4yeHust gonycka cTyAeHT OONXEH NPOLEMOHCTPUPOBATL 3HAHNS
TEXHUKM 6e30MacHOCTM NPV NPOBEAEHNN SKCNEPVUMEHTOB, MPUHLIMNOB (OYHKLIMOHMPOBAHMS 1
KOHKPETHbIX Np1emMoB paboTbl Ha NPeanonaraeMoM K NCMONb30BaHMIO 3KCNEPVUMEHTANIbHOM
0b6opynoBaHNM, MPUMEHSIEMbIX 9KCNEPUMEHTaNnbHbIX MeToamk. 3awmTa pesynbtatos HAP no
nabopatopHoiit paboTe 3akno4aeTCs B AEMOHCTPALMMN CTYIEHTOM 3HAHWUIA TEOPUX NO NPeaMETY
nabopatopHoit paboThl, a TakXe NPaBuIbHON 1 060CHOBAHHON MHTEPNPETALMMN NOSYHEHHbIX
3KCMepUMeHTaNbHbIX Pe3ybTaToB.

Tema 2. 4) TBepaoTenbHblie oNTUYECKUE yCUNUTENU
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Jlonyck K NpoBeneHnio aKCNepuMeHTasnbHON YacTn nabopatopHoii paboThl; 3awmTta pesynbTaTos,
npUMepHbIe BOMPOCHI:

Jonyck K NpoBeAEHNIO 3KCNepUMeEHTaNnbHOM YacTn nabopatopHoit paboTbl; 3awmuta pe3ynbTaTos ,
npUMepHble Bonpochl: [1s nonyyeHns fjonycka CTyAeHT AOMKEH NPOAEMOHCTPUPOBATL 3HAHNSA
TEXHUKM 6e30MacHOCTV NPV NPOBELEHNN 9KCMEPUMEHTOB, NMPUHLMNOB (OYHKLMOHMPOBAHNS 1
KOHKPETHbIX NPMEMOB paboTbl HA NPeLnonaraeMoM K UCMob30BaHMI0 9KCNEPUMEHTANIbHOM
060pynoBaHuNM, MPUMEHSIEMBIX SKCMEPUMEHTaNbHbIX MeToauK. 3awmTa pesynbtatos HVP no
nabopaTopHoii paboTe 3akno4aeTcs B AEMOHCTPALMM CTYAEHTOM 3HaHWIA TeopUn No npeameTy
nabopaTopHoii paboTbl, a TakXe NPaBuIbHOM U 0OOCHOBaAHHOM UHTEPMNPETALMMN MONYYEHHbIX
3KCNepUMEHTaNbHbIX PE3YNbTaToB.

Tema . UToroeas doopma KOHTpons

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

NpW NOAroTOBKE K NONYYEHUO [OMNycKa Ha BbiNonHeHWe nabopatopHbix pabor - MK-1, MK-2, MK-3
NpW BbINOMHEHWM yNpaxHeHuin nabopaTtopHbix pabot - MK-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 0TBETax Ha sonpocsl - MNK-1, MK-2, MK-3, MNMK-6, OK-8

TekywWwnin KOHTPOIb yCreBaeMoCTy OCYILECTBNSETCA NYTEM MONYyYEeHUs CTyAeHTaMmn fonycka K
BbIMOMHEHMWIO 9KCNEPUMEHTANbHOM YacTy Kax o n3 paboT npaktukyma. [ns nonyyeHms nonycka
CTYOEHT [OMXEH NPOAEMOHCTPUPOBATb 3HAHNS TEXHMKM 6€30MacHOCTN NpK NPoBEAEHUN
9KCMEPUMEHTOB, NMPUHLUMMOB (PYHKLMOHUPOBAHNSA 1 KOHKPETHBIX MPUEMOB paboTbl Ha
npeanonaraeMom 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 3KCNEPUMEHTOB (80 40 6annoB) 1 No pesdynbtaram
YyCBOEHMS TeopeTuyeckoro matepmana (oo 40 6annos). OkoHYaTenbHble pe3ynbTaTbl CTyAEHTA NO
LAHHOMY creuunanbHOMy NPakTUKyMy onpeaenstoTCcs NyTeM CyMMMpoBaHus 3apaboTtaHHbix 6annos
NO Kaxao n3 paboT n AeneHns ux Ha 8 ans CTyAeHToB Kagoeapbl KBAHTOBOW 9NEKTPOHUKN 1
paguocnekTpockonun 1 Ha 4 ons CTyOoeHToB Apyrux kadenp.

3ayeT no naHHOMYy NpeaMeTy CYMTAeTCs CAaHHbIM B CllyYae BbiNOMHEHMS BCEX 3annaHUPOBaHHbIX
nabopaTtopHbIx paborT.

Cnimcok BoNpocoB K nabopatopHbiM paboTam (k 3a4eTy):

a) NabopaTopHble paboTbl ""eHepaunsi rapMOHNK nasepHoro nanydexHns” u "Mapametpuyeckme
reHeparopbl™:

1. HenuHeliHasa nonspusauns ceeta. OCHOBHbIE COOTHOLWEHMS.

2. Yto Takoe ycnosue (pasoBoro CUHXpPOHM3Ma B OBY/y4enpenoMnaowmx kpucrannax?

3. 3aBNCUMOCTb UHTEHCUBHOCTM BTOPOW FAPMOHUKN OT MHTEHCUBHOCTM OCHOBHOW 4aCTOTh
reHepauum nasepa?

4. MNprymrHbl, OrpaHnymBatoLLme KoadpmumneHT npeodbpasoBaHns Na3epHOro U3ny4eHns Bo ero
BTOPYHO rapMOHUKY?

5. CxoncTBa 1 pasnuynsi napaMmeTpuyeckoro yCUneHust anekTpuyeckmx konebaHui n onTn4eckoro
napaMeTpu4eckoro YCUneHus.

6. MprHUMN paboTbl A4BYXHACTOTHOrO NAPaMeTPUHECKOr0 YCUNUTENS SNEKTPUYHECKMX KONnebaHWiA.
7. MpvHUMN paboTbl NapamMeTpUYecKoro reHeparopa ceera.

8. Peanusauus napameTpuyeckoi reHepauumn ceeta. lepBble 3KCNEPUMEHTbI U COBPEMEHHOE
COCTOSIHME.

9. MNepecTpoiika YacToTbl NPK NapaMeTPUYECKOn reHepauun.
10. MpuHUMn paboTbl ncnonb3yemoro B nabopaTopHoii paboTte nazepa YAG:Nd.

11. OcobeHHOCTM paboTbl NCNONL3YEMOi B nabopaTopHoi paboTe napameTpruyeckom
npucTaBku-npeobpasoBaTens.
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6) NabopaTopHas paboTa "TBepooTenbHble onTUYeckune ycunutenmn"

. KBaHTOBbI reHepaTop 1 KBAHTOBbIN YCUANTENb, UX HA3HAYEHMSA 1 Pa3INYnS.

. Monoca nponyckaHusa ycunutens éeryuei BOMHbI.

. MakcmnmanbHas BbiIXoAHAs MOLWHOCTb NPW YCUNEHUM HENPEPBLIBHBIX CUTHANOB.

. MakcnmMyMm BbIXOQHOW MNOTHOCTM SHEPTUN MPU UMMYNIbCHOM PEXUME YCUNEHNS.
. dopma 1 onMTENBHOCTb UMMYNBLCOB MPY YCUNEHWUN.

. OCHOBHbIE CBOWCTBA NA3epPHOro N3ny4yeHuns

. [lpocTpaHCcTBEHHAs N BPEMEHHASA KOrepeHTHOCTb. [NnHa KOrepeHTHOCTH.

. N3amepeHmne KorepeHTHOCTN CBETOBOW BOJIHbI.

. HanpaeneHHocTb nasepHoro nanyyeHns. CBoicTea nyyka c rayCcoBbiM NPOOUNEM.
10. YpKOCTb Na3epHOro N3ny4yeHns.

O© 0O NO O~ WD =

B) JTabopaTopHas paboTa "BbiHy>XOeHHOEe KOMOUHALMOHHOE paccesHue"

1. Knaccuuyeckas n kBaHTOBas MHTeprnpeTaums KOMOMHALNOHHOIO paccesiHUS ceeTa
2. CTOKCOBbI 1 @HTUCTOKCOBbI KOMMOHEHTbI

3. BbiHyxneHHoe koMbrHaumnoHHoe paccesiHune ceeta (BKP). MNopor BKP

4. KoathcomumeHTbl NnpeobpasoBaHms nanyyeHns B KoMnoHeHTsl BKP. Metoapbl yBennyeHns
KoadppuumeHTa npeobpasoBaHus.

5. OcobeHHocTn BKP B rasax. KonebatenbHble 1 BpawaTebHble KOMMOHEHTDI.
6. MeTtonbl HabnoneHns BKP
7. BKP nasepbl n npucraskm

7.1. OcHOBHas nuTeparypa:
1. Nanaocbepr I'.C. Ontuka / "duamatnnt”, 2010, 848 c1p. http://e.lanbook.com/view/book/2238/

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

3. Oemtpénep B., CoBpemeHHast nasepHas crnekTpockonus (y4.nocodbue)/B.OemTpénep,( nep. ¢
aHrn.) - DonronpygHobiii: MHTennekT,2014. - 1071c.

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

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

7.3. UHTepHeT-pecypcChbl:

KHUM NO KBAHTOBOW 3NEKTPOHUKE, OU3NKE Na3epoB U CMEeKTPOCKONUK -
http://www.umup.narod.ru/cat20.html

KHUMX NO KBAHTOBOM SNEKTPOHMKE, OU3MKE Nas3epoB N CNEKTPOCKOMNUN -
http://www.ph4s.ru/book_ph_spektroskop.html

KHWIX NO KBAHTOBOWM 3NEKTPOHMKE, OM3KMKe Nas3epos 1 cnekTpockonuu - http://www.natahaus.ru/
KHUMM NO KBAHTOBOM SNEKTPOHMKE, OM3KKe Nasepos 1 cnektTpockonuu - http://www.knigafund.ru/
KHWUMX NO KBAHTOBOWM 9NEKTPOHMKE, OM3MKE Na3epoB 1 CNEKTPOCKOMNUN -
http://lib.myilibrary.com/Home.aspx

KHWM Mo KBAHTOBOW 9NEKTPOHMKE, (OU3NKE Na3epoB MU CNEKTPOCKONUN -
http://portal.kpfu.ru/main_page?p_sub=8224
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3NeKTPOHHas bubnnoTteyHas cuctema - http:/znanium.com
3NeKTpoHHasa bubnnoteyHas cuctema Mspatenocrea "flanb" - http://e.lanbook.com

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "Nlabopatopus No orManke NasepoB U HENMHENHOM onTke" npeanonaraeT
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWmnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarenei Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIETO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HANMYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme Miagatenoctea "/laHb" , HOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 ppyrux BeOylwmnx N30atenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
NepuoanyecKnx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMY KONMMYECTBY NPOGOUIbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPaB.

KomnnekT nabopatopHoro ob6opynoBaHns, CO34aHHbI Ha kKadheope KBAHTOBOW 3NEKTPOHMKM 1
paguocnekTpockonun NHctutyta comsnkmn KasaHckoro (Mpreonxckoro) degepanbHOro
yHMBEpcuTeTa

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHutio 011800.62 "Paanoduamka” n npodunio noarotoskm KsaHtosas pagnogpuavka u
KBaHTOBAs 9/1IEKTPOHMKA .
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