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Mporpammy avcumnnuHbl paspabotan(a)(1) 3aBenytowmii kadenpoi, o.H. (npocgpeccop) Hedbenbes
N.A. xacpenpa obpasoBaTenbHbIX TEXHONOMMIA B oN3MKe HayYHO-Neaarormyeckoe oTaeneHue ,
LANefedev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ancumnnuHel sBnsieTcst obydeHne CTyAeHTOB HayYHblM 3HAHWUSIM MO ONTUYECKOW
cnekTpockonuun. [aHHbIl Kypc CnyXXUT AOMNOMHEHUEM N Pa3BUTUEM OCHOBHbIX 00513aTefbHbIX
avcumnnvH. OH BBOAMTCS C LENbI0 pacwmputb 1 yrinybnsite 3HaHWS CTyaeHTa B BblOpaHHOM
HanpaeneHunu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHbIin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 5 kypce, 10 cemecTp.

Uwnkn B3.0B5.1

HavanbHbil ypOBEHb NOArOTOBKWU CTYOEHTA, M3ydatowero aucumnnunny "OnTtunyeckas
cnekTpockonus", xapakTepnayeTcst ero cnocobHOCTbIO BbINOMHUTL cneayowme Buab
DeATeNnbHOCTU, NOMYyYeHHbIe NpU n3ydyeHnn pasnenos MexaHuku, MonekynspHom onsnku,

anekTpoanHammkn, OnTukm, KBaHtoBon comnaunkm, KeaHToOBOM MexaHukm, Matematmnyeckoro aHanmaa,
Teopun BeposiTHocTel, FeomeTpun, Anrebpsi:

- NPUMEHATb ANS ONUCAHNS (PU3NYECKUX SABEHWIA N3BECTHBIE (OU3NYECKE MOOENN;

- CTPOVTb MaTeMaTu4eckmne MOAENN ONs ONMCAHNS MPOCTENWNX OUINYECKNX SBNEHWIA;

- N3MEPSATb OCHOBHbIE (PU3NYECKME BENMNYMHBI, YKa3biBAS NOrPEWHOCTN N3MEPEHWIA;

- BNafeTb OM3NYECKNM HayYHbIM SI3bIKOM;

- ONMCbIBaTb PU3NYECKME SABNEHNS 1 NPOLECCHI, UCNONb3YS (PUINYECKYIO HAYHHYIO TEPMUHONOTUIO;
- BNageTb pasnuyHbiMm cnocobamu npencraBneHns omanyeckor nHgopmaumm;

- BblpaxaTtb (PU3NYeCKyo MHGOPMaLMIO pasnnyHbIMK cnocobamm (B BepbasnbHON, 3HAKOBOWA,
aHanNTM4YeCcKon, MaTeMaTNYeCcKom, rpadoUYeCcKoii, CXEMOTEXHNYECKO, 0Bpa3HOoi, anropUTMNYECKON

tpopmax);

- 0aBaTb ornpeneneHns OCHOBHbIX CpI/I3I/I'-IGCKI/IX MOHATUI K BEJIN4YUH,

- NPUMEHATb 3HaHNe (*)VI3I/I‘-IeCKVIX Teopun onyd aHann3a He3HaKOMbIX CpVI3VI‘-IeCKVIX CVITyaLI,VII7IZ

- Ha3blBaTb PAMUINK YYEHbIX OU3NKOB, BHECLINX CYLLECTBEHHbIN BKNaa B passutne qonsnyeckom
Hayku;

- CTPYKTYpupOBaTb oMU3NYECKy0 MHGOOPMAaLINIO, UCMONb3ya HayYHbI METOL UCCNenoBaHns;

- NPOBOAUTb YACNEHHbIE PaCYHETbl PUINYECKMX BENIMYMH MPU PELIeHN PU3NYECKUX 3aaad U
06paboTke aKCnepuUMEHTaNbHbIX Pe3yNbTaToB.

l/I3yL|eH|/|e ONCUUNNIMHBI HeobxoamMMo Ans pacwnpeHnsa n yrny6neH|/|s| 3HaAHWW CTydeHTa B
Bbl6paHHOM HarnpasJieHUN.

3. KomneteHuuu obyyatowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

PacwmdbpoBka
LLinchp komneteHumu npuobpeTaemMon KOMNeTeHL U
OK-1 Bnaneet kynbTypoii MblwneHus, cnocobeH k 0606wweHuto,
(06WeKyNbTypHbIE aHanunay, BOCMNpUSTMIO, NOCTAHOBKE LieNn 1 Bbibopy nyTel ee
KOMNeTeHLUMM) LNOCTUXEHNS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 3 ns 10. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "Ontudeckas cnektpockonus”; 050100.62 Meparornyeckoe obpasoBaHue; 3aBenyoWmnii Kadenpoi, a.H.
(mpodpeccop) Hedbenpes J1.A.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-6
n
(OBLLEKYNbTYPHBIE SI/I(?I\SSSI?HKSOFev‘I-IleCKM BEPHO OOPMYNNPOBAaTb YCTHYIO U
KOMMeTeHuun) yop
OK-9 CnocobeH paboTaTb ¢ MHdOPMaLMeit B rnobanbHbix
(oBuiekynkTypHLie KOMMbIOTEPHbIX CETSX
KOMMNeTeHuunm) P
Orl1K-1 Oco3HaeT coumnanbHyo 3Ha4MMOCTb CBOEW ByayLel
(npodheccunoHanbHble npodpeccumn, obnagaeTt MOTUBALIMEN K OCYLECTBNEHWNIO
KOMNeTeHLmm) npodpeccnoHanbHON AeaTenbHOCTH
OriK-3
(npodbeccmoHanbHble Bnaneet ocHoBaMu peyeBoil npodheccroHanibHOM KynbTypbl
KOMMeTeHuunn)
OTK-4 cnocobeH HECTN OTBETCTBEHHOCTb 3a pe3y/bTaTbl CBOEN
(MpogheccmonantHbie npogoeccnoHanbHom 0eaTenbHOCTH i
KOMMeTeHuunn) P
OlK-6
(NPOCPECCHOHANbHbIE CnocobeH K MoAroTOBKE M PeAaKTMPOBAHNIO TEKCTOB
KOMMETEHLINN) npodeccrnoHanbHOro 1 coumnanbHO 3HA4YMMOro coaepXxaHus
MnK-1 CnocobeH peann3oBbiBaTb y4ebHble NporpamMmbl 6a30BbIX 1
(npocheccunoHanbHble 3NEKTUBHbIX KYPCOB B pPa3nnyHbix 06pasoBaTenbHbIX
KOMNeTeHLmm) yypexaeHnax
[(OTOB NPMMEHATb COBPEMEHHbIE METOANKN U TEXHONOMNN, B TOM
MK-2 yncne n MHpopMaLMoHHbIe, Ans obecrneyeHns KadecTea
(NMpodheccmoHanbHble y4ebHO-BOCNNTATENBHOIO NPoLEecca Ha KOHKPETHOM
KOMMNeTeHuunm) obpa3zoBaTesibHOW CTyNeHn KOHKPETHOro 0bpa3oBaTeNbHOro
yypexaneHus
CnocobeH NPUMEHSTb COBPEMEHHbIE METOLbI
MK-3 LNarHOCTUPOBAHMS OOCTUXEHWIA 0ByyatoWwmxcs n
BOCMUTaHH
(NDOMECCHOHATbHbIE OCMUTaHHMKOB, OCYLLECTBNATb NeJarornyeckoe
KOMMETEHLM) COMPOBOXAEHME NPOLIEeCCOB coLmannadaumm n
NpPocheccnoHanbHOro caMoonpeneneHns obyyarowmxcs,
MOArOTOBKW MX K CO3HATENbHOMY BbiGOpy npodheccum
MK-4 CnocobeH ncnonb3oBaTb BO3MOXHOCTM 06pa3oBaTenbHOA
(npodpeccunoHanbHble cpenbl, B TOM YCne MHPOPMALMOHHON, Ansg obecneyeHns
KOMNeTeHLmm) KayecTBa y4ebHO-BOCNMTATENBHOrO Npouecca
CK-2 CnocobeH oeMOHCTPUPOBATb, NPUMEHSATb, KPUTUYECKN
OLLeHMBATb U MOMONHATL 3HAHMSA NO 0bLwWwel unsnke

B pesynbtate 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

- CpVI3VI‘-IeCKVIe 3aKOHbl 1 TeOpnn C NPpUMEHEHNEM a0EeKBATHOIO MareMaTn4eCckoro annapara,;
KONMM4YeCTBEHHOE ONnMcaHne CBOWNCTB MOLENbHbIX CUCTEM,; CTPOUTb cpmsmquKme MoLoenun, pewartb
KOHKpPETHbIE 3a4a4un 3a0aHHOW CTeNeHN CNOXHOCTU U aHannanposaTtb nonyyarowmnecs peweHmns

2. IONXEeH yMeTb:

- NPOBOAUTb OUINYECKNIA SKCMEPUMEHT U BblOENATb KOHKPETHOE (pM3nyeckoe cogepxaHume B
npuknagHbiX 3a0avax.

- NMPUMEHATb AN ONUCaHNS OU3NYECKUX SBNEHWUI U3BECTHbIE OM3NYECKME MOAENW;

- CTPOUTbL MaTeMaTn4eckmue MoAenu ans onucaHusi NPOCTEMIWMX OU3NYECKMX SABNEHWIA;

- U3MepPSITb OCHOBHbIE (OU3NYECKNE BENNYMHDI, yKa3bliBasi NOrPELWHOCTA N3MEPEHWIA;

- onucbIBaTh PM3NYECKME SBNEHUS 1 NPOLECCHI, MCMONb3Ys (OU3NYECKYO HayYHYIO TEPMUHONONIO;
- BNageTb pasnnyHbIMM crnocobamu npenctaBneHns omanyeckon MHgopmaumm;
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- (POPMYNNPOBATb OCHOBHbIE (PM3MYECKNE 3aKOHbI U FPaHNLIbl X MPUMEHUMOCTH;

3. DONXEH BnaneThb:
- Bnanetb oU3n4eCKM Hay4HbIM A3bIKOM;

- BblpaxaTtb (P13NYeCKyo MHGOPMaLMO pa3nnyHbIMK crnocobamm (B BepbasnbHOM, 3HAKOBOWA,
aHanNNTM4YeCcKoin, MaTeMaTNYeCcKom, rpadonyecKoi, CXEMOTEXHNYECKO, 0Bpa3HOoi, anropnTMNYECKON
tpopmax);

- fjaBatb onpeneneHns OCHOBHbIX OU3NYECKUX MOHATUI U BENNYMH;

- ICNONb30BaTb MEXAYHAPOAHYIO CUCTEMY €ANHUL U3MepeHns domandeckux senndnH (C) npu
Jom3nyeckux pacyeTtax 1 popMynmpoBke PU3NYeCKmMx 3aKOHOMEPHOCTEN; BlafeTb METOLOM OLIEHKM
nopsaka msnyeckmx BeNMYNH Npu Ux pacyerax;

- BNafgeTb METOO0M pa3MepHOCTEN AN BbISBNEHNA QOYHKLMOHANbHOW 3aBUCUMOCTU PU3NYECKMX
BEJINYVIH;

- UICNONb30BATb YNC/EHHbIE 3HAYEHMS (DyHOAMEHTANbHbIX (PU3NYECKMX KOHCTAHT ANS OLEHKN
pe3ynbTaTtoB NPOCTENWNX PUINYECKNX SKCMEPUMEHTOB

- BbIABNATb CyWEeCTBEHHbIE NMPU3HAKW, YCTAHaBNMBATb XapakKTepHble 3aKOHOMEPHOCTHU Npu
Ha6ﬂ}0£l,eHVII/I N SKCNnepuMmeHTanbHbIX NCCNenOoOBaHUAX C*)VI3I/I‘-I€CKVIX SABNEHNA N npoueccos;
Ono3HaBaTb B NMPUPOLOHbIX ABIEHNAX N3BECTHbIE cpmsvlquKme mMopoenu;

- NPUMEHATb ANS ONUCAHNSA (PU3NYECKUX SBNEHWIA N3BECTHBIE (PU3NYECKE MOOENN;

- CTPOVTb MateMaTMyeckne MOLENN ONs ONUCAHNS MPOCTENWNX OUINYECKNX SBNEHWIA;

- NU3MEPSATb OCHOBHblE (PU3NYECKME BENMNYMHBI, YKa3biBas NOrPEWHOCTN N3MEPEHWIA;

- BNafeTb OM3NYECKNM HayHYHbIM SI3bIKOM;

- OMMCbIBaTb PU3NYECKME ABNEHNS 1 NPOLECCHI, UCNONb3YS (PUINYECKYIO HAYHHYIO TEPMUHONOTMIO;
- BNafeTb pasfiMyHbiMK criocobamy npencTaBneHms omanyeckor nHopMaumm;

- BblpaxaTb (pr3M4eckyto MHhopMaumio pa3nnyHbiMmu cnocobamm (B BepbanbHOW, 3HAKOBOWA,
aHanNTU4YeCcKon, MaTeMaTYeCcKom, rpaddnyecKoi, CXEMOTEXHUYECKO, 0Bpa3HOoi, anropnUTMNYECKON
hopmax);

- faBartb onpeneneHns 0CHOBHbIX OU3NYECKUX NMOHATUN U BENNYMH;

- popMynMpoBaTb OCHOBHbIE (PU3NYECKNE 3aKOHbI N rpaHnLbl UX NPUMEHUMOCTN;

- ICMONb30BaTb MEXAYHAPOAHYIO CUCTEMY €ONHUL U3MepeHnsa omandeckux senndnH (CA) npm
on3nyecknx pacyetax n popmMynnpoBke Pu3nyecknx 3aKkOHOMEPHOCTEN; BNaaeTb METOA0M OLEHKN
nopsaaka gonanyecknx BENUYMH Npu Nx pacyerax;

- Bnagetb METOOOM pa3MepHO0Te|7| ONns BblABNEHUA QDYHKLlMOHaﬂbHOIZ 3aBNUCUMOCTN PU3NYECKNX
BEJINYUH;

- nony4yaTb OTBETHI NPY PeELleHNN PU3NYECcKMX 3a1ay, TemaTika KOTopbiX COOTBETCTBYET
comepXaHuio Kypca; pellaTb NpocTeilmne aKkcnepuMeHTanbHble onsnyeckme 3agadn, Mcrnonbays
MeToObl (PU3NYECKUX NCCNENOBaAHNI,

- UICNONb30BATb YNC/EHHbIE 3HAYEHMS (DYyHOAMEHTANbHbIX PU3NYECKMX KOHCTAHT ANS OLEHKN
pe3ynbTaTtoB NPOCTENWNX PUINYECKNX IKCMEPUMEHTOB;

- MPUMEHATb 3HaHME PUINYECKUX TEOPUN ANa aHann3a He3HaKOMbIX PU3NYECKUX CUTYaLINIA:

- APryMEHTMPOBATb HAYYHYO NO3ULMIO MPU aHaNn3e NXEeHayyHbIX, MCEBAOHAYYHbIX Y aHTUHAYYHbIX
YyTBEPXAEHMN; HA3bIBATb M AaBaTb CNOBECHOE N CXEMOTEXHNYECKOE ONUCAHNE OCHOBHbIX
PU3NYECKMX IKCNEPVIMEHTOB;

- Ha3blBaTb PaAMUINM yHEHBIX PM3MKOB, BHECLIMX CYLLECTBEHHbI BKNaa B pasBuTne onanyeckoi
HayKW;
- CTPYKTYpMpOBaTb (OU3NYECKYO MHGDOPMALIMIO, NCMONb3YS HAay4HbI METOL, UCCNEN0BAHMS;

- NPOBOANTb YNCNEHHbIE pacHeTbl OU3NYECKUX BENNYMH MPU PELleHn oM3nyYeckinx 3aaay n
06paboTke aKcnepuMeHTaNbHbIX Pe3yNbTaToB.
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4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS aucumninHbl 3a4et B 10 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ,D,VIKIILI,VIHHMHI:I/ CemecTp), emgcrp a (B yacax) ¥(L<I)J'H1p$1 ﬂp
oayns Nek ImI'Ipal('rw-lecl(meJ1a6opa1'opH|:|e
u 3aHATUA pa60TbI

1.[Tema 1. BBegeHue 10 1 1 2 0 oTHeT

Tewma 2. lNornouweHwne n pedbepar
2. ncnyckaHue cseta 10 12,3,4.5 4 : .

Tema 3. lUnpurHbl 1 TBOpYeckoe
3.|[npodounu 10 6-11 6 6 0 3apaHve

cnekTpanbHbIX TMHUIA

Tema 4. TexHuka pedoepar
4. CMeKTpocKonmn 10 12-16 S 6 0

Tema . NTorosas 3ayer
" |doopma KoOHTpoOnS 10 0 0 0

Wtoro 16 20 0

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. BBepeHue

nekumnoHHoe 3aHsitne (1 yaca(os)):
0630p

npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema 2. lNornouwieHue n ncnyckaHuve ceeta
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MornoweHwne n gucnepcus. BepoaTHoCTU nepexonos. YyeT penakcaumn. BeposTHOCTM nepexonos v
CUNbl NTNHUIA

npakTnyeckoe 3aHsitne (6 4aca(os)):

Tewma 3. LLUnpuHbl n npocdpmnu cnekTpanbHbIX IMHUNA
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

EctecTtBeHHas wupuHa nuHun. Jonneposckas wupuHa. CTONKHOBUTENBHOE 1 BPEMSAMPONETHOE
ywupeHue. OQHOPOAHOE N HEOLHOPOAHOE ylwmpeHue. Npodunu cnekTpanbHbIX TMHWA B XUAKOCTSX
N TBEPObIX TENax.
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npakrTudeckoe 3aHsitne (6 yaca(os)):

Tema 4. TexHMKa cnekTpockonuu

JNIeKLMOHHOe 3aHsiTne (5 4aca(os)):

CnekTporpadobl 1 MOHOXpomatopsbl. VIHTepdepomeTpbl. [eTekTuposaHme ceeTa
npaktnyeckoe 3aHsitne (6 4yaca(os)):

4.3 CTpyKTypa U copepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
- CDOprI KOHTpoOns
Paspen Hepens | camocTtositenbHom [TpynoeMKOCTb b
N AducumnnnHbl c('3'\"empcemec1'pa paboTbl (B yacax) camocg%s;rfbl:wou
CTYAEHTOB P
nonroToBska K
1.[Tema 1. BeeneHune 10 1 otyery 6 oTyer
Tema 2. lNornoweHwune un noaroToBka K
2. ncnyckaHue ceeta 10 12345 pedeparty 8 pecpepar
Tema 3. WupwuHbl n NoOAroToBka K
3.|npodounu 10 6-11 [TBOpYeckomy 12 ;Zzg:iceme
cnexkTpanbHbIX TMHUA 9K3aMeHy
Tema 4. TexHuka noaroToBka K
4. CcnekTpockonun 10 12-16 pedeparty 10 pecpepar
NTtoro 36

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE hOpPMbl 06yYeHuUst
KomnbioTepHble nporpammsbl B nakete MatlLab.

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

Tema 1. BBegeHue
OTYeT , NPUMEpPHbIE BOMPOCHI:

Tewma 2. NornoweHne n ucnyckaHve ceeta
pedoepart , NpMMepPHbIE TEMbI:

3awuTta pechepara

Tema 3. LUnpuHbl 1 npochunm cnekTpanbHbIX TUHUA
TBOpYeCcKoe 3aaaHune , npuMepHble BOMpOoCHI:
KomnbloTepHble nporpammbl B nakete MatLab

Tema 4. TexHuka cnekTpocKkonuu

pedoepart , NpUMEpPHbIE TEMbI:

KomnbioTepHble nporpammbl B nakete MatLab

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
OT4eT N0 KOMMbIOTEPHOMY MOLENVPOBAHMIO

7.1. OcHOoBHas nuTeparypa:
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Mporpamma aucumnnuHbl "Ontudeckas cnektpockonus”; 050100.62 Meparornyeckoe obpasoBaHue; 3aBenyoWmnii Kadenpoi, a.H.
(mpodpeccop) Hedbenpes J1.A.

Kypc obweit domaunkn: B 3-x T., T. 3. KBaHTOBasi ontuka. AToMHas cpuavka. dusunka TBepaoro tena.
dun3unka aTOMHOro gapa 1 anemMeHTapHbIX YacTtuu, , 2006r.

Kypc dpmankmn:B 3-x 1., T.2. Onektpuyectso.KonebaHums n sBonHbl.BonHosas ontuka, , 2006r.
Kypc obuweit domaunkn:B 3-x 1., T.2. SnekTpnyecTBo 1 MarHeTnam.BonHbl.OnTtuka, , 2006r.

BonHoBas onTtuka n kBaHToBas puamka, Kongparbesa, Onbra ViBaHosHa;CtapocTtuHa, VipuHa
AnekceesHa;KasaHues, Cepren Anekceesuny;bypnosa, E. B., 2010r.

OnTtuka, NaHaocbepr, Mpuropuin Camyunosuy, 2006r.
Obuwwmin kypc counaukn, T. 4. OnTtnka, CnByxmH, OmuTtpuin Bacunobesud, 2005r.

Kypc obwein cdomsmku, KH. 5. KBaHToBas ontuka. AtomHas domsvka. dusnka tBepnoro tena. dPumsmvka
aTOMHOro s4pa 1 anemeHTapHbix Yactuu, Caeenses, Vropb Bnagummnposwny, 2005r.

OnTunyeckas cnektpockonus B KazaHCKOM yHUBepcuUTeTe: cTaHOBNEHWe 1 passuTne, Canaxos,
Msik3stom Xanumynnosud, 2005r.

KorepeHTHas onTtuka n ontnyeckas cnektpockonms, Canaxos, Mskatiom Xanumynnosud, 2008r.

7.2. lononHuTenbHasa nureparypa:

Kypc obuweit domaunkn, Knura 5. KesaHTtoBasi ontrka. AToMHas domamka. Puanka TBepooro tena.
dur3mka aTOMHOro a4pa 1 aneMeHTapHblx Yactuy, , 2005r.

Kypc obweit domaunkn, KH. 5. KBaHToBas ontuka. ATomHas cmnsnka. Pusmka tBepporo tena. duauka
aTOMHOro sapa 1 aneMeHTapHblx Yyactud, , 2004r.

Kypc obuweit domaunkn: B 3-x T., T. 3. KBaHTOBasi ontuka. AToMHas cpuavka. Puaunka TBepLoro tena.
dur3mka aTOMHOro a4pa 1 aneMeHTapHblx YacTtuy, , 2006r.

Kypc obwein domaunkn.T.3.KBaHTOoBas ontnka.AtomHas cpusmka, Casenbes, Miropb Bnagummposuy,
2005r.

Kypc obweit domaunkn, T. 3. KBaHTOBas ontuka. AToMHas cousnka. Pursmka tBepooro tena. duauka
aTOMHOro s4pa 1 aneMeHTapHblx yactuy, , 2007rT.

Ontuka n dpotoHuka. MpuHumnsl u npumeHeHns, Canex, baxaa E. A.;Telix, MansuH Kapn;ep6os,
B. 1., 2012r.

OnTtuka, NaHncbepr, Mpuropuin Camymnosuy, 2006r.

O6wwii kypc cpusnkm, T. 4. Ontuka, CueyxuH, Omutpuii Bacnnoesny, 2005r.

Kypc obueit domaunkn, KH. 5. KBaHToBas ontuka. AToMHas counanka. Pusmka tBepooro tena. dusuka
aTOMHOro sapa 1 anemMeHTapHbIx Yactuu, Casenbes, Viropb Bnagnmmposuy, 2005r.

[XI] MexgyHapoOHas MmonogexHas Hay4Has wkona "KorepeHTHas onTuka n ontuyeckas
cnekTpockonus", r. KasaHb, 25-27 ok156ps 2007 r., Canaxos, Msik3tom Xanumynnosuy;CamapLes,
Butanuin Bnagnmmposuy, 2007r.

HesaTtas mexayHapogHas MonogexHas HaydyHas wkona "KorepeHTHasa ontuka n ontuyeckas
cnekTpockonua”. 27-29 okt6ps 2005 r., Canaxos, Msk3iom Xanumynnosud, 2005r.

TpuHaguataa MexoyHapooHas MonogexHas HayvyHas wkona "KorepeHTHas onTuka u ontnyeckas
cnekTpockonus", 26-28 ok1s6ps 2009 r., Canaxos, Msk3iom Xanumynnosud, 2009r.

Xl MexgyHapooHas MonogexHas HayvyHas wkona " KorepeHTHas ontuka u ontuyeckas
cnekTpockonusa”, [26-28 okT6pst 2009 r.], Canaxos, Msik3tom Xanumynnosud, 2009r.
TpuHaouataa MexayHapogHas MonofexHas Hay4Has wkona "KorepeHTHas ontuka n ontuyeckas
cnekTpockonus", [26-28 okTsbps 2009 r.], Canaxos, Msk3tom Xanumynnosud, 2009r.

LeBdatas MmexayHapoaHas MonogexHas Hay4Has wkona "KorepeHTHas onTuka n ontnyeckas
cnekTpockonua”, 27-29 okt6ps 2005 r., Canaxos, Msik3iom Xanumynnosuy, 2005r.

BocbMas MexayHapogHas MonogexHas Hay4yHas wkona "KorepeHTHas ontuka n ontudeckas
cnekTpockonug", nocesweHHasa 200-netno KasaHckoro rocyaapCTBeHHOro yHmsepcuteta, 27-30
ceHTa6psa 2004 r., Canaxos, Msk3atom Xanumynnosuy;Camapues, Butanuii Bnagummuposuy, 2004r.
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Lecdaras mexagyHapogHas monogexHas Hay4Has wkona "KorepeHTHas ontuka n ontudeckas
cnektpockonus". 24-26 okt. 2006 r., Canaxos, Msk3iom Xanumynnosud;Camapues, Butanui
Brnaoumnposuy, 2006r.

7.3. UHTepHeT-pecypcChbl:

ATomMHas onTtudeckas criektpockonus - http://lab2.phys.spbu.ru/book_zagr/Z3.pdf

JlonnepoBckoe ywmnpeHne cnektpanbHbiX NUHWIA -
http://www.heuristic.su/effects/catalog/est/byld/description/401/index.htm

EcTtecTBeHHas wnpuHa cnekTpanbHbIX TUHWUIA - hitp://vunivere.ru/work8247/page2

MeToabl ONTUYECKO CNEKTPOCKOMUN -
http://www.nioch.nsc.ru/russ/education/docs/1_1_6_mamatyuk_slides.pdf

Ontunyeckas cnektpockonus - http://www.opticview.ru/content/methods/optic_spektr/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHue aoucumnanHbl "OnTnyeckas cnekTpockonus" npennonaraet UCMofib30BaHMe cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbtoTepHbIli knacc, npeacraensowmii coboin paboyee Mecto npenogasarens n He meHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpamMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNopaTuBHOM KoMMbloTepHon cetn KDY n
HaxoOsTCs B €MHOM [OMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHO cucteme Mapatenoctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3AATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnxX N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX NpPas.

3aHaTtus NnpoBOOATCA B ayaonTopun, OoCHalleHHoW MyHbTMMe,D,VIVIHbIM NPOEKTOPOM

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpaBneHnto 050100.62 "lMenarornyeckoe obpasoBaHme” 1 Npodonno noarotoskn usmka n
nHpopmaTmka .
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ABTOpP(bI):

Hedgenbes J1.A.

" 201 __r.
PeueH3eHT(bl):

MapHaesa ..

" 201 __r.

PeructpaumnoHHbii Homep 6 5AE
CrpaHnua 10 n3 10. iis yHlf[
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KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



