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Mporpammy oucumnnvHbl padpaboTan(a)(n) Beaywmin HayYHblA COTPYOHMK, O.H. (ZoueHT) Cemalko
B.B. H/J1 marHMTHOM pagmnocnekTpocKonun 1 KBaHTOBOW anekTpoHmky um. C.A. AnbTwynepa
Kadbenpa kBaHTOBOW 3NEKTPOHUKK 1 paanocnekTpockonun , Vadim.Semashko@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensmun yqe6H0|7| NPakTUKn ABNAKTCA:

a) npakTnyeckoe (aKCrnepuMeHTanbHoe) N3ydeHne onandecknx SBneHnin, agogpekTos N NPUHLUNOB,
nexatmx B OCHOBE HeNMMHENHOW ONTUKN N OU3NKU TBEPLOTENbHbIX Na3epPOB;

6) n3y4yeHne CoOBpPEMEHHDbIX 3KCMepnMeHTabHbIX METOOUK, YMEHNE pa60TaTb Ha Hay4HbIX |'|p|/|60pax,
oueHmBaTb OOCTOBEPHOCTb pe3y/ibTaTOB 3KCMNEPUMEHTOB;

B) 3akpenneHne un yrnybneHme TeopeTnyeckor NoaroToBky B pamMkax Kypcos "KBaHToBast
paguoguauka", "OCHOBbI OU3NYECKMX NPOLECCOB B ONTUYECKNX KBAHTOBbIX reHepaTopax” 1
"CneuuanbHble BONPOChI KBAHTOBOW 3NEKTPOHUKN";

B) NpMobpeTeHne NPakTUYECKNX HaBbIKOB PaboTbl 1 KOMMETEHLUIA B CApepe KBAHTOBOW 9NEKTPOHMKN.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccuoHanbHoro o6pasoBaHus

[aHHas yuebHas oucumnnnHa BkitodeHa B pasgen "B1.B.0B.8 OucumnamHbel (Mooynn)" OCHOBHOWA
obpasosatenbHoi nporpammbl 03.03.03 Pagnocunanka n 0THOCMTCS K AUCUUNAMHAM MO BbIOOPY.
OcBavBaeTcs Ha 4 Kkypce, 8 cemecTp.

MpakTrkyM BbIMONHSIETCS B pamkax umkna b3 n kypcos "KBaHToBas pagnodumauka”, "Cnektpockonus
nasepHbix kpuctannos", "OCHOBbI P3MYECKMX MPOLLECCOB B ONTUYECKUX KBAHTOBbLIX reHepaTopax” 1
"CneumnanbHble BONPOChI KBAHTOBOW 3NEKTPOHUKM" 1 Npu3BaHa 06ecneymnTb 3aKpenieHme 1
yrnybneHvne TeopeTn4eCcKon NOArOTOBKM, a TakXe NPUBUTL NPaKTUYecKue HaBblkin paboTbl v
KOMNeTeHLUMM B 06nacT KBAHTOBOW paanodr3nkn, KBAHTOBOW SNEKTPOHUKM, METPONOM W NTA3EPHOro
1 ONTUYECKOro N3NYYeHUs, PU3NKN TBEPAOTENbHBIX Na3€POB U BOMPOCOB NPUMEHEHNS Na3ePHON

TEXHVKMN B Pa3nnyHbIx 06NacTsx YeNOBEYECKOW AeATENbHOCTU.
TpeboBaHWs K BXOAHbIM 3HaHWUSM - 0by4aeMblit fonxeH obnanatb:
- CMNOCOBHOCTBIO K FPAMOTHON MUCbMEHHOW 1 YCTHOW KOMMYHMKauun Ha pycckom s3bike (OK-1);

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

- CNOCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HAHNSIMK B 06N1aCT MaTeMaTky U eCTECTBEHHBIX HayK, NX
MCMoNb30BaHUIO B NpogpeccnoHanbHomn geatenbHocTn (OK-8);

- CNOCOBHOCTBIO CaMOCTOATENBHO NPUOBpPeTaTh HOBbIE 3HAHWUS, UCMONb3YS COBPEMEHHbIE
obpasoBaTesibHble 1 MHPOPMALMOHHbIE TexHonorumn (OK-10);

- CNOCOBHOCTBIO K MPaBUIbHOMY MCMOIb30BaHMIO 00LEeHayYHON 1 cneunanbHOi TEPMUHONONN
(OK-12);

- CNOCOBHOCTBIO K 0BafeHNI0 NMHOCTPAHHbBIM S13bIKOM B 06 beMe, HOCTAaTOYHOM A5t YTEHUS U
NOHNMaHMSA OpUrnMHanbLHOM nuTepaTypbl No cneunanbHocTn (OK-13),

- CNOCOBHOCTBIO K 0BNaneHuto 6a3oBbiMM 3HAHUSIMK B 06/1aCTU MHGOOPMATUKK M COBPEMEHHbIX
NHGOPMALMOHHBIX TEXHONOIMIA, MPOrPaMMHbIMK CPEACTBAMU N HaBblkamMy PaboTbl B KOMMbIOTEPHbIX
CeTsIX; UICNonb3oBaHMo 6a3 gaHHbIX 1 pecypcoB VHTepHeT (OK-14)

B yacTHOCTK, 0By4aeMblii LONXEH UMETb 3HAHMS B 06 beMe 0bLwei (OU3NKK, BbICLLER MaTeEMaTUKW,
TEOpEeTUYEeCKOn N aTOMHON OU3UKN.

MpakTukym 3aBepliaeT 0bpasoBaHme No cneunanbHOCTN bakanaspuara 1 NpeawecTByeT Kypcam
maructpatyp "®unsnka KOHOEHCUPOBAHHOIO COCTOSAHMSA", "Pur3nKa MarHUTHbIX SBNEHUA" 1
nnaHnpyemomn K oTkpbITHio "KBaHToBas pagunodguamnka”.
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3. KomneTteHuum obyuatowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwumncppoBka
npuobpeTtaemMoi KOMNETeHLUN
CNocoBHOCTBIO K OBNaaeHuio 6a30BbIMU 3HAHUAMK B obnactu
0OK-8 mMareMaTukm n eCTeCTBEHHbIX HayK, UX MCMONb30BaHUIO B
npodpeccrnoHanbHOM AeATeNbHOCTH

ncnonb3osaTb 6a30Bble TeopeTnHeckme 3HaHunA (B TOM 4Hucne no

Lndop komMneTeHUUH

nK-1 LUCUMNNMHAM Npocomunmaannmn) ons peweHns npogeccroHanbHbIX
3anad

MK-2 NPUMEHSITb Ha NpakTuke 6a30Bble NPOYECCUOHANbHBIE HABbIKM

k-3 NOHMMATb MPUHLNMBI PAGOTLI 1 METOAbI AKCMTyaTaLym COBPEMEHHON
PanNo3NeKTPOHHONM 1 ONTUYECKON annapatypbl U 060pyLoBaHUS

k-6 K NpodpeccuoHanbHOMy pasBrTMIO U CaMopasBUTMIO B 0bnactu

pannogunavku

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

dursnyeckne NPUHLKUNLI PYHKLMOHNPOBAHNS YCTPONCTB HENUHENHO ONTUKK, NpakTU4eckune
cnocobbl peannsaumnmn TBepA0TENbHbIX KBAHTOBbIX FEHEPATOPOB U KBAHTOBbBIX OMTUYECKUX
ycunutenemn

OCHOBHble CXEMb NOCTPOEHUA aKCNEepUMEHTaJIbHbIX YCTAHOBOK O/14 NCCNenoBaHUA XapakTepucTtuk
KBaHTOBO-3/IEKTPOHHbIX yCTpOVICTB;

OcHoBbl 06paboTKMN Pe3ynbTaToB N3MEPEHWA B 061acT KBAHTOBOW 3NEKTPOHUKN U POTOHUKI

2. IONXEH yMeTb:
3KCNNyaTpoBaTh COBPEMEHHYIO (PM3NYECKYIO annapatypy 1 06opynoBaHue;

NPUMEHATb Ha NpakTuke 6a30Bble 3HaHUS Teopun u MeTonoB PU3nNYecKmnx nccnenosaHuin (B
COOTBETCTBMW C Npodpunem I'IO,EI,I'OTOBKI/I);

NoNb30BaTbCs COBPEMEHHbIMM MeTodaMun 06paboTku, aHanm3a u cuHTesa n3n4ecKom
MHCpopMaLmMK (B COOTBETCTBUM C NMPOCPUIEM NMOATOTOBKM);

aHanNn3npoBaTb N 06 BSACHSATL NONyYaeMble pedynbTaTbl 9KCNEPUMEHTOB NabopaTopHOro
NpakTUKyma;

NoHMMaTb U n3naraTtb Nonyvyaemyro MHGOOPMaLINIO N NPEOCTaBNATb Pe3dyibTaTbl PU3NYECKUX
nccnenoBaHui;

COCTaBnATb OTYETHI 00 3KCnepuMeHTallbHbIX NCCnenoBaHUAX.

3. OONXEeH BnageThb:

OCHOBHbIMW METOAMKaMN N HaBblKaMK 3KCNepuMeHTaNbHOro UccnenoBaHns Pusn4ecknx SsneHnin
HEeNIMHEeNHOW ONTUKN N TBEPAOTENIbHOM KBAHTOBOW 3NEKTPOHUKN.

4. nONXeH OEeMOHCTPNPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:
1. K NOCTAHOBKE Lienv 1 BbIOOpY NyTein ee LOCTUXEHUS, HACTOMYMBOCTb B AOCTMXeHun Lenm (OK-3);

2. K KPUTMYECKOMY MEPEOCMBICNIEHNIO HAKOMIEHHOrO ONbITa, M3MEHSATb NPU HEOOX0ANMOCTU
npochunb ceoen npodeccrnoHanbHom geatenbHoctn (OK-4);

3. paboTtaTtb CaMOCTOSITENBHO U B KONNEKTUBE, PYKOBOAUTb NtoabMU 1 noadnHsTees (OK-6);
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4. caMoCTOSITENbHO NprobpeTaTtb HOBbIE 3HAHUS, UCMOJb3YS COBPEMEHHbIE 0OpasoBaTeNbHblE U
nHpopmMaumnoHHble TexHonorum (OK-10);

5. cobupaTtb, 0606wWaTtb 1 MHTEPNPETUPOBATL C NCMOb30BAHNEM COBPEMEHHbIX MHGDOPMAaLNOHHbIX
TEXHOMNOMMIA MHAPOPMaLMO, HEOOXOAUMYIO AN (POPMUPOBAHMS CYXAEHWIA MO COOTBETCTBYIOLNM
cneunanbHbIM, HAayYHbIM, COLMANbHBIM 1 3TnYeckmm npobnemam (OK-11);

6. ncnonb3oBaTtb 6a30Bble TEOPETUYECKUE 3HAHUS (B TOM YMCNE NO AMCLUMNAMHAM Npodonnnsaumm)
Ons peweHns npogoeccuoHanbHbix 3agad (MK-1);

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

8. NoHMMaTb NPUHUMNbI PaboTbl 1 METOAbI 9KCMNAyaTaLuMm COBPEMEHHON PaAN0INEKTPOHHON U
onTuyeckoi annapartypbl n obopynosaHus (MK-3);

9. ncnonb3oBaTb OCHOBHbIE METOAbI pagnoduanyecknx namepeHun (MK-4);

10. K BNageHno KOMMbIOTEPOM Ha YPOBHE OMbITHOrO NONb30BaTENS, MPUMEHEHNIO NHADOPMALNOHHbIX
TEXHONOrNA ONs pelweHns 3anady B 06nactn pagnoTexHNKn, paanoanekTPOHUKN 1 Paanoun3nkn (B
cooTteeTcTBMM C npodomnuaaumen) (MK-5);

11. K NpogECCMOHANBHOMY Pa3BUTUIO 1 CaMOPa3BUTUIO B 061ACTM paanousnKn 1 SNeKTPOHUKN
(MK-6);

12. K NpoBeAeHNIo 3aHSATUIA B y4ebHbIx nabopatopusix By3os (MK-9);

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

4. CTpyKkTypa U cogepxaHue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBnseT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBIL: 3a4€eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AUCLMNIMHEe/ MOAYIO
TemaTnyeckuu nnaH gucUUNAUHbI/MOAyNS

Bupabl n yachbl
ayauTOpHOM paborThbl,

Pasnen MX TPYAO0EMKOCTb
N Ducumnnnubi/ CemecTp c':;‘g‘g:;'al (B Yacax) TeK%’(‘#:::)ﬁsz"'
Moayns MpakTK-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. BoinonHaioTCs cnenyowme
nabopaTopHble paboTbl B
NPOW3BONbHON
nocnenosatenbHocTu: 1) NeHepauus
1. [rapMOHUK Na3epHOro n3nyy4yeHuns 2) 8 1-12 0 0 30
BbIHyXoeHHOe KOMOUHaLNOHHOE
paccesHue 3) [NapameTpuyeckune
reHepaTopbl ONTUYECKOro N3ny4yeHns

Ortyer

5 Tema 2. 4) TeepooTenbHble 8

Ortyer
" lonTnyeckue ycunutenn 13-18 0 0 12

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 5 ns 11. 111 yHlf[

S OEMALIGH



Mporpamma omcumnnnHel "Mabopatopusi No rsmnke nasepos n HenuHeHol ontuke"; 03.03.03 Pagnoguanka; Beaylumii Hay4HbIn
COTPYOHWK, O.H. (BoueHT) Cemawko B.B.

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

0 3avert

Tema . IToroBas goopma KOHTpOns 8 0 0

NTtoro 0 0 42

4.2 CopepxaHume ONCLUUMIUHDI

Tema 1. BoinonHstotcs cneayowme nabopatopHbie paboTbl B NPOM3BO/IbHON
nocneposartenbHOCTU: 1) FeHepauus rapMOHUK nasepHoOro usny4yeHus 2) BolHyXxXaeHHoe
KOMOMHaumMoHHoe paccesiHue 3) MapaMeTpuyeckue reHepaTopbl ONTUYECKOro U3Ny4YeHUs

naboparopHas pabora (30 yaca(oB)):

N3yyaeTcsa Teopust HENMHERHO-ONTNYECKMX 3CDCPEKTOB 1 BbINONHATCA 4 nabopatopHble paboThbl Mo
NCCNenoBaHMo XxapakTepucTuk: 1) reHepaumnm rapMoHuK, 2) BbIHY>XXAEHHOTO KOMOVHALMOHHOE
paccesHue, 3) NnapaMeTpuyecKkon reHepaums ceeta, 4) TBepLOTEeNbHbIX ONTUYECKUX YCUNUTENEN.
MoapobHoe onucaHne nabopaTopHbix paboT N3N0XEHO B COOTBETCTBYIOWNX METOANYECKNX
yKa3aHMSX. UMEIOLMNXCS N0 MECTY NPOBeAeHNS 3aHATUIA. [TnaHnpyeTcs OCBETUTL Cneayolwme
BOMPOCHI: HENMMHENHas Nonapu3aumnsa ceeta, OCHOBHblE COOTHOWEHUS; YCNoBME 0a30BOro
CYHXPOHM3Ma B OBYNy4enpenoMnsowmnx Kpucrtannax; 3aBMcMMOCTb UHTEHCUBHOCTN FAPMOHNUK OT
WHTEHCVMBHOCTM OCHOBHOM 4acTOTbl reHepauny nasepa; orpaHn4yeHns KoagguumeHTa
npeobpa3oBaHns Na3epHOro N3ny4yeHnst BO ero BTOPYK rapMOHMKY; CXOACTBA U Pa3nunyns
napamMeTpuyecKoro YCUNEeHNs aNeKTpruYeckux konebaHunii 1 onTM4eckoro napameTpuyecKoro
YCUNEHNS; MPUHLMN paboTbl ABYX4aCTOTHOrO NapaMeTpuyYeckoro yCUnnTens anekTpuyeckmx
KonebaHuii; npuHUMN paboTbl NapamMeTpMYECKOro reHepatopa CBeTa; NpakTmyeckas peanmsaums
napamMeTpu4ecKoro reHepaTopa CBeTa; nepecTpoika 4acToTbl NPy napameTpu4eckorn reHepaunu;
KBAHTOBbIA reHEpPaTop U KBAHTOBbLIA YyCUNUTENb, UX HA3HAYEHNS 1 Pa3Nnyns; Nonoca NponyckaHus
ycunutens 6eryuiein BofHbl; MakcrManbHas BbIXO4HAS MOLWHOCTb MPU YCUNEHNN HENPEPbIBHbIX
CWrHanNoB; MakC/MyM BbIXOAHOW MAOTHOCTN SHEPrUM MPU UMMNYIbCHOM PEXUME YCUNEHNS; chopma n
LNNTENbHOCTb MMMYNbCOB NPWU YCUNEHWUW; OCHOBHbIE CBOWCTBA Na3epPHOro U3nyyYeHus;
NPOCTPAHCTBEHHAS N BPEMEHHASA KOr€PEHTHOCTb; ANIMHA KOrEPEHTHOCTU; M3MEPEHNEe
KOrepeHTHOCTN CBETOBOW BOJHbI; HANPABNEHHOCTb Na3epHOro U3ny4eHns; CBOMCTBA Ny4ka ¢
rayccoBblM MPOOMNEM; SPKOCTb Na3epHOro U3ny4yeHns; BUabl paccesiHus CBeTa; knaccudeckas u
KBaHTOBas MHTepnpeTauns KOMOMHALMOHHOIO paccesHNS CBeTa; CTOKCOBbI U aHTUCTOKCOBbI
KOMMOHEHTbI; BbIHY>XAEHHOE KOMOHaUnoHHOe paccesHue ceeta (BKP); nopor BKP;
KoadhdoMuUmMeHTbI NpeobpasoBaHns nany4eHms B KoMnoHeHTol BKP; meToabl yBennyeHus
KoadpdpuumeHTa npeobpasoBaHus; ocobeHHocTn BKP B razax (konebartenbHble 1 BpawaTe/bHble
KOMMOHEeHTbI; MeToabl HabnoneHnst BKP; BKP nasepbl u npuctasku

Tema 2. 4) TBepaoTenbHble oNTUYECKUE yCUNUTenu
naboparopHas pabora (12 yaca(oB)):

N3yyaeTcsa Teopus yCuneHms HenpepbiBHOMO 1 UMMYNIbCHOrO ONTUYECKOrO M3NTy4eHWUs: KBAaHTOBbI
reHepaTtop W KBaHTOBbIV YCUNUTENb, UX HA3HA4YEHWS U Pa3NMyns; Nonoca NponyckaHust yeunmuTtens
Heryweli BoMHbI; MakCMManbHas BbIXOAHAS MOLWHOCTb NPU YCUNEHUN HENPEPbLIBHbLIX CUTHANOB;
MakCVMyM BbIXOL4HOM MAIOTHOCTU SHEPrM NPU NMNYNbCHOM PEXUME yCuneHus; doopma u
OIMTENbHOCTb UMMYNbCOB NPV YCUEHNW; OCHOBHbIE CBOMCTBA Na3epHOro nany4yeHusl.
OcylwecTBNATCS 3KCNepuMeHTalbHble CCNeaoBaHNs XapaKTepUCTUK ONTUYECKOro YCUeHus ceeTa.
MonpobHoe onucaHve ynpaxHEeHWn, CoCTaBnaWmMX CyTb nabopaTtopHol paboThl, NpBEAEHO B
METOAMNYECKMX YKa3aHUSX

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)
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Hepe- Bunbi ) Tpyno- KgJI-IOTF;)T)IJ::IISI
Pasnen Ce- | nsa camocCTosITe/IbHOM €MKOCTb
OUCLMMNIIVHBI mMecTp| ceme pab6ortbl (B :3:"1(: gl;l
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 1.
BoinonHatotcs Kak npaBuno, BbinonHeHne paboTt
cnegyowme OCYLLEeCTBNSETCS B TPW 3Tana KONNeKT1BOM,
nabopartopHble COCTOSAIMM N3 ABYX-TPEX CTyOeHToB. Ha
paboTbl B NepBOM aTane CTyAeHTbl CAMOCTOSATENbHO Tlonyck k
NPON3BOSIbHOW N3y4atoT TEXHNYECKME ONNCaHNS NDOBENEHMIO
nocnenoBartenbHOqTU: NCnonb3yemMoro 060pynoBaHUS U "]e
1) MleHepaums MPUMEHSIEMBIX MPU BbINONHEHUM PabOoThI :‘jgg:ﬁpm HTal
rapMOHUK 3KCNepuMeHTanbHbIX METOANMK, MOCNE Yero -
" [nasepHoro 8 | 1-12 nonyyaroT y npenogasarens oonyck K 25 gaagng):TopHom
n3nyyeHus 2) BbIMONHEHMIO paboThbl. BTtopoii aTtan 3 ’
BblHyxaeHHOe npegnonaraet u3y4yeHne TeopeTnyecKom ainra
KOMOMHaLMOHHOE yacTu paboTbl, NNaHMPOBaHUE U pesynetayos
paccesHue 3) OCYLLEeCTBIEHNE 3KCMEPUMEHTOB, a TakXxe
MNapameTpuyeckme NHTepnpeTaLmm Noay4YeHHbIX pe3ynbTaTos.
reHeparopsl TpeTbs 4aCTb COCTOUT B NPeacTaBieHnm
ONTNYECKOro pesynbtatoB HAP un nx 3awure.
n3nyyeHums
Kak npaeuno, BbinonHeHne pabort
OCYyLLEeCTBNSETCA B TPW 3Tana KoNneKT1eoM,
COCTOAWMM N3 ABYX-TPeX CTyOeHToB. Ha
NepBOM aTane CTyOeHTbl CAMOCTOSATENIbHO onyck K
N3y4atoT TEXHNYECKMEe onncaHns NpOBEIEHMIO
NCMonb3yemMoro o6opyaoBaHNS 1
Tema 2. 4) MPUMEHSEMBIX NMPU BbINONHEHUN PabOoThI 3KC:3pMM HTal
. TBepooTenbHble 8 |13-1g[2KCNEPUMEHTANbHBIX METOAMK, MOCNE Yero 5 nggopaTopHon
onTunyeckune nonyyaroT y nperonasarens Aonyck K 0a6oTh:
ycunurenu BbINONHEHMIO paboTbl. Bropoii aTtan 3auw|Ta’
npennonaraeT u3y4yeHne TeopeTnyecKom
yacTu paboTbl, NNaHMPOBaHNE U pesyneTajos
OCYLLECTB/IEHNE 3KCMEPVMEHTOB, a TakXe
NHTepnpeTaLmm Nosy4eHHbIX pesynbTaTos.
TpeTbs YacTb COCTOUT B NPencTaBeHnm
peaynbtatoB HVP u nx 3awunte.
Ntoro 30

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

CamocTosiTenbHasl paboTta CTyOeHTOB B COBPEMEHHbIX chuanyeckux naboparopusix (Bknrodas paboty
B rpynnax). Pa3bop pe3ynbtaTtoB peanbHblX 3KCNepuMeHToB. Vicnonb3oBaHmne B NPodecCuoHanbHoll

OeAaTenbHOCTN COBPEMEHHDbIX IT-TexHonoruni, Bkao4as KOMMNbIOTEPHbIE CUMYNALNN, NHTEPHET

pecypcbl. 100% ayanTopHbIX 3aHATUIA NPOBOAATCSA B aKTUBHO-UHTEPAKTUBHOM (popMe.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPONS yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMuYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BoinonHstotcs cneaytowme nabopatopHbie paboTbl B NPOM3BOSIbHOM
nocneposarenbHOCTU: 1) FeHepauus rapMOHUK nasepHoOro usny4yeHus 2) BolHyXxaeHHoe
KOMOuHaumMoHHoe paccesiHue 3) MapaMeTpuyeckue reHepaTopbl ONTUYECKOro U3NyYeHUs
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Jlonyck K NpoBeeHNI0 3KCneprMeHTaNbHOM YacTn nabopaTopHoit paboTsl; 3awmTa pesynbTaTos ,
NpUMepHbIe BOMPOCHI:

Lns nonyyeHns gonycka CTyAeHT AOMKEH NPOAEMOHCTPMPOBATL 3HAHUS TEXHUKM Be30nacHOCTY npwu
NPOBELEHUN SKCMEPUMEHTOB, NMPUHLMUMOB PYHKLIMOHNPOBAHNS 1 KOHKPETHbIX MPMeMOB paboThbl Ha
npeanonaraeMom K MCnonb30BaHUI0 9KCNePUMEHTaNbHOM 060pyA0BaHUN, NPUMEHSAEMbIX
aKcnepuMeHTanbHbix MeToauk. 3awuTta pesynbtatoB HVIP no nabopatopHoii paboTe 3aknoyaeTcs B
LEMOHCTPALMM CTYAEHTOM 3HAHW Teopun No NpeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 06OCHOBAHHOW MHTEPNPEeTaUUn NONYYEHHbIX 3KCNEPUMEHTaNbHbIX PE3Y/bTaToB.

Tema 2. 4) TeepaoTenbHble ONTUYECKNE YCUINTENN

Jonyck K NpoBeAEHU0 3KCnepuMeHTasbHoOM YacTn nabopatopHoit paboTbl; 3awmTa pesynbTaTos,
NPUMEpPHbIE BOMPOCHI:

Ins nony4eHns nonycka CTyAeHT LONXEH NPOAEMOHCTPMPOBATb 3HAHWUS TEXHUKM 6e30nacHOCTM Npu
NPOBELEHUN SKCMEPUMEHTOB, MPUHLMMOB (PYHKLIMOHUPOBAHUS U KOHKPETHBIX MPMEMOB paboTbl Ha
npennonaraemMoMm K NCMonb30BaHNIO 3KCNEePUMEHTaNbHOM 060y A0BaHNM, NPUMEHSIEMbIX
aKCnepuMeHTanbHbIX MeToauk. 3awmTa pesynbtatoB HVP no nabopatopHoii paboTe 3aknoyaeTcs B
LEMOHCTPALMMN CTYAEHTOM 3HaHWN Teopun No npeameTy nabopaTopHoi paboThbl, a Takxe
npaBWbHOM N 0OOCHOBAHHOW MHTEPNPETaLMM NONyYEHHbIX 3KCNEPUMEHTANbHbIX PE3yNbTaToB.

Utoroeasa chopma KOHTpoOns
3a4eT (B 8 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBOM (OOPME KOHTPONS
CamocTosTenbHas paboTta CTyAeHTOB MO3BONSET Pa3BUTb Creayowme KOMNeTeHLUN:

Npv NOAroTOBKE K MOyYEHUIO AOMYyCcKa Ha BbiNonHeHue nabopartopHbix pabor - MK-1, MK-2, MK-3
NpW BbINOMHEHWM yNpaxHeHuin nabopaTtopHbix pabot - MK-1, MK-2, MNK-3, MNMK-6

Npw NOAroTOBKE K 3alwWmuTe pe3ynbtaTtoB nabopartopHoi pabotsb - MK-1, MK-2, MK-3, NMK-6, OK-8
npwn yCTHbIX oTBETax Ha Bonpocsl - MNK-1, MK-2, MK-3, MNMK-6, OK-8

Tekywwmin KOHTPONb YCNEBAEMOCTM OCYLLECTBNSIETCS MyTEM MOSyYeHNs CTyAeHTaMmn Aonycka K
BbIMONIHEHWIO 9KCMEePUMEHTaNbHOM YacTu Kaxaol ua pabot npaktukyma. [ns nonydyeHust gonycka
CTYLEHT A0MXEH NPOAEMOHCTPUPOBATL 3HAHMS TEXHWKN 6€30MacHOCTY Npw NPOBELEHNM
3KCMNEPUMEHTOB, MPUHLIMMOB COYHKLIMOHUPOBAHUSI U KOHKPETHBIX MpUemMoB paboTbl Ha
npennonaraeMoMm K NCronb30BaHNIO 3KCNepuMeHTanbHOM 060pya0BaHNM, MPUMEHSIEMbIX
3KCnepuMeHTanbHbIX MeToauk. MakcumanbHoe Ynucno Habupaemblx 6annos aons kaxnon ns pabot Ha
3TOM aTane coctaensieT fo 20 6annos. OcTtanbHble 80 6annoB 3a kaxayto 13 paboT HabupatoTcs no
pesynbTaTam NpoBeLeHMWs 3annaHNpPOBaHHbIX aKcrepnMeHToB (A0 40 6annoB) 1 no pesynbtatam
YCBOEHWS TeopeTunyeckoro Mmatepuana (oo 40 6annos). OkoHYaTenbHble peaynbTaTbl CTyAeHTa Nno
LOAHHOMY crieuunanbHOMy NPakTUKyMy OnpenenstoTcs nyTeM CyMMMpOBaHns 3apaboTaHHbix 6anios no
Kaxnow n3 pabot u oeneHns nx Ha 4.

3ayeT No naHHOMY NpeaMeTy CYMTAeTCs CAaHHbIM B CNyyae BbIMOMHEHMS BCEX 3aniaHUPOBaHHbIX
nabopaTtopHbIx pabor.

Cnimcok BonpocoB K nabopatopHbiM paboTam (k 3a4eTy):

a) NabopaTopHble paboTbl "eHepauns rapMOHNK na3epHoro nanydexHns” n "Mapametpuyeckme
reHeparopbl':

1. HennHeHasa nongpusaumns ceeta. OCHOBHblIE COOTHOWEHMS.

2. Yto Takoe ycnosme (pa3oBoro CUHXPOHM3Ma B OBYNy4ENPENoMASOWMX Kpuctannax?

3. 3aBMCMMOCTb UHTEHCUBHOCTW BTOPOW FAPMOHUKIN OT MHTEHCUBHOCTM OCHOBHOM Y4aCTOTh
reHepauuv nasepa?

4. MprymrHbl, orpaHnymBatoLme KoadpmumneHT npeodbpasoBaHnst Na3epHOro U3y4eHns Bo ero
BTOPYHO rapMOHUKY?

5. CxoacTBa v pasnuyns napameTpuyecKoro yCUneHmsl anekTpmnyYeckmnx konebaHumm n onTn4eckoro
napameTprn4ecKoro yCuneHus.

6. MpuHUMN PaboTbl ABYX4ACTOTHOrO NapaMeTPUYECKOro yCUnmuTens anekTpruieckmx konebaHuii.
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7. MpyHuUMn paboTbl NapaMeTPUYEcKoro reHepaTopa ceeTa.

8. Peanusauus napametpuyeckoii reHepaunmn ceeta. [epBble 3KCNEPUMEHTbI U COBPEMEHHOE
COCTOSIHME.

9. lNepecTporika YacToTbl NPV NapamMeTpUYecKom reHepaunu.

10. MNMpuHUMn paboTbl ncnonb3yemoro B nabopaTopHoii paboTte nazepa YAG:Nd.

11. OcobeHHoCcTM paboTbl UCNONb3yeMoi B nabopaTopHO paboTe NnapameTpruyeckon
npucTaBkn-npeobpasosaTtens.

6) NabopaTopHas paboTa "TBepaoTeENbHbIE ONTUYECKNe yeunutenmn"

. KBaHTOBbI reHepaTop 1 KBAHTOBbIA YCUINUTESb, UX HA3HAYEHNS 1 Pa3nyus.

. Monoca nponyckaHusa ycunutens 6erywei BOHbI.

. MakcmmanbHas BbIX0OHAsS MOWHOCTb MPY YCUNEHNN HEMPEPbLIBHbLIX CUTHANOB.

. MakCcrMyM BbIXOOHOW MNOTHOCTU SHEPrUM NPU UMMNYNIbCHOM PEXMME YCUNEHUS.

. dopma 1 onMTENbHOCTb UMMNYNLCOB NPU YCUNEHWUN.

. OCHOBHblE CBOWCTBA Na3epHOro N3nyyYyeHns

. MpocTpaHcTBEHHAA U BPEMEHHAS KOrepeHTHOCTb. [inHa KorepeHTHOCTH.

. \3amepeHmne korepeHTHOCTM CBETOBOM BOMHBI.

. HanpaeneHHoOCTb nasepHoro nanydyeHns. CBoncTea nyyka ¢ rayCCoBbIM NPOOUNIEM.
10. SpKOCTb Na3epHOro N3nyyYeHus.

O© 0O NO O~ WN =

B) JTabopaTopHas paboTa "BbiHyXAeHHOE KOMBUMHALMOHHOE paccesiHme"

1. Knaccmyeckas n kBaHTOBas MHTepnpeTauns KOMOMHALMOHHOrO paccesHns ceeta

2. CTOKCOBbI 1 @HTUCTOKCOBbI KOMMOHEHTbI

3. BeiHyxneHHoe kombrHaumnoHHoe paccesHne ceeta (BKP). MNopor BKP

4. KoathdomumeHTbl npeobpasoBaHms nanyveHns B KoMnoHeHTbl BKP. Metoabl yBennyeHms
KoadppuumeHTa npeobpasoBaHusl.

5. OcobeHHocTn BKP B rasax. KonebatenbHble 1 BpawarenbHbie KOMMNOHEHTDI.

6. MeTonbl HabntogeHns BKP

7. BKP nasepbl n npucraeku

7.1. OcHOBHas nuTteparypa:

1. NNanacbepr, I".C. OnTuka : yuebHoe nocobwue / I'.C. NNaHocbepr. - Mockea: PU3MATIINT, 2017. -
852 c. - ISBN 978-5-9221-1742-5. - TekCT : 9aN€KTPOHHbI // DNeKTPOHHO-6MbnnoTeyHas cuctema
‘Nanb' : [canT]. - URL: https://e.lanbook.com/book/105019

1. OCHOBbI KBAHTOBOW 3NEKTPOHNKN: y4ebHoe nocobue / ViBaHos . -
PocTtos-Ha-HoHy:N3patenbcteo KOPY, 2011. - 174 c. ISBN 978-5-9275-0873-0 - Pexum pocrtyna:
http://znanium.com/catalog/product/556192

2. Muniokos, C.T1. Jlazepbl B MMKPO- 1 HAHOANEKTPOHWKE : y4yeb. nocobue / C.IN. Mantokos, A.B.
CaeHko, 0.B. KnyHHukoBa, A.B. MNanwuii ; KOXHbIA penepanbHbii yHuBepcuTeT. - Poctos-Ha-IloHy ;
TaraHpor : apatenbcTtBo KOXHOro goenepanbHoro yHusepcuteta, 2018. - 111 ¢. - Pexxum goctyna:
https://new.znanium.com/catalog/product/1039795

7.2. lononHutenbHasa nuteparypa:

1. Bbikos, B.I1. JlTazepHble pe3oHaTopsl : yuebHoe nocobue / B.M. Boikoe, O.0. Cununyes. - Mocksa :
DPUIMATIINT, 2004. - 320 c. - ISBN 5-9221-0297-4. - TekCT : 9NEKTPOHHbIN //
AnekTpoHHO-6ubNnoTeyHas cuctema 'Jlanb' : [caiT]. - URL: https://e.lanbook.com/book/2674

2. lenoHe, H.b. Hennnennas ontuka / H.b. Oenoxe. ? Mocksa : DUSMATIINT, 2003. ? 64 c. ?
ISBN 5-9221-0428-4. ? TeKCT : 3NeKTPOHHbIN // DnekTpoHHO-bmnbnuoTteyHas cuctema Naxb' : [cainT].
? URL: https://e.lanbook.com/book/2134
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7.3. UHTepHeT-pecypcChbl:

KHUIX MO KBAHTOBOW 9NEKTPOHUKE, OM3NKE Na3epoB U CNEKTPOCKONUM
http://www.umup.narod.ru/cat20.html

KHUI NO KBAHTOBOW 3NEKTPOHUKE, OM3NKE Na3epoB U CNEKTPOCKOMNUM
http://portal.kpfu.ru/main_page?p_sub=8224

KHWI NO KBAHTOBOW 3NEKTPOHMKE, (OM3UKE Na3epOoB N CNEKTPOCKOMNUM

KHWMX NO KBAHTOBOM SNEKTPOHMKE, OM3MKE Na3epoB 1 CNEKTPOCKOMNNA
http:/lib.myilibrary.com/Home.aspxh

KHWMX NO KBAHTOBOM SNEKTPOHMKE, (OM3KKE Nas3epoB N CNEKTPOCKONUn
http://www.ph4s.ru/book_ph_spektroskop.html

KHWUIY NO KBAHTOBOWM SNEKTPOHMKE, OM3KMKEe Nas3epos 1 cnekTpockonuu - http://www.natahaus.ru/
3NeKTPOHHas bubnnoteyHas cuctema - http:/znanium.com
anekTpoHHas bnbnunoteyHas cuctema Mapatenoctea "laHb" - http://e.lanbook.com

http://www.knigafund.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune agncumnauHbl "fNlabopatopus No puanke NasepoB U HENVHENHON ONTUKE" Npeanonaraet
NCMNONb30BaHNE CNeayoLWero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

KomnnekT nabopatopHoro o60pynoBaHns, CO34aHHbI Ha Kadpenpe KBaHTOBOW 3N1EKTPOHMKM U
panuocnekTpockonun NHctntyta gomsnkm KasaHckoro ([Mpreonxckoro) denepanbHOro
yHMBEpcuTEeTa

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
HanpasneHnto 03.03.03 "Paguodumamka” n npodounto NoarotToBkn dursnka MarHUTHbIX SBREHNIA .
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