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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaTos 00yyeHns No aucuunInHe (Moaysnto), COOTHECEHHbIX C MNaHUPyeMbIMM
peaynbTataMn 0CBOeHMs obpasoBaTeNibHOM NporpaMMbl

2. MecTo MCUMNNUHBI B CTPYKTYPE OCHOBHOM NPOddeccroHansHo o6pasoBaTenbHOM NporpamMmbl Bbicero o6pasoBaHus

3. O6beM aucumnIvHbI (MOayns) B 3a4eTHLIX eAVHMLAX C YKasaHWeM KONMYECTBa YacoB, BblAeNeHHbIX Ha KOHTaKTHYIO
paboTy obyyatowwmxcs ¢ npenoaasartenem (Mo BuaaM y4ebHbIX 3aHSATUI) U Ha CaMOCTOSITENbHYIO paboTy obydatowmxcs

4. CogepxaHue oucumnamHbl (Moayns), CTPYKTYpMpOBaHHOE NO TeMaMm (pasgnenam) C ykasaHneM OTBEAEHHOro Ha HUX
KONMYeCTBa akafeMMYeCcKrX YacoB 1 BUAOB YYEOHbIX 3aHATUI

4.1. CTpyKTypa 1 TEMATMYECKUIA NnaH KOHTAKTHOW 1 CAMOCTOSTENbHOM paboThl MO AMCUMNANHE/ MOLYNO

4.2. CopepxaHvne gUCLUNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi cCaMocTosTeNbHol paboTbl 06y4HatoWwmxcs no ANcUnnInHe
(Momynio)

6. POHLI OLLEHOYHBIX CPEeACcTB No AUCLMNAMHE (MOOYNO)

6.1. MepeyeHb KOMMNETEHLMIA C yKa3aHWEM 3TaroB NX (DOPMUPOBAHMS B MPOLLECCE OCBOEHUS 0bpa3oBaTeNbHOM
nporpamMmbl 1 QOOPM KOHTPONSA UX OCBOEHUS

6.2. OnucaHune nokasartenemn n Kputepumnes oueHnBaHUA KOMMEeTEHUMIA Ha pas3nunyHbIX aTanax ux goopMnpoBaHus,
onncaHune wkan oueHmnBaHuns

6.3. Tunosble KOHTPONbHbIE 3a4aHnNA NN NHble MaTepunanbl, HGOﬁXO,D,VIMbIe Ans oueHkKu 3HaHVII7|, yMean7|, HaBbIKOB U
(unun) onbiTa AEATENbHOCTU, XapakTepuayoLmx 3Tanbl (POPMMPOBAHNS KOMMAETEHLUMIA B NPOLECCe OCBOEHNS
06pasoBatenbHOl NporpamMmbl

6.4. MeToonyeckme matepuansl, onpeaensowmne npouenypbl OLEHNBAHUS 3HAHUIA, YMEHWUIA, HABLIKOB U (1K) onbiTa
LeaTeNbHOCTU, XapaKTepU3YHoLLMX 3Tanbl OOPMUPOBaHNS KOMMETEHLUI

7. MNepeyeHb OCHOBHOM 1 AOMONHUTENbHOW y4ebHON nnTepaTypbl, HEOOXOLMMOI ANsi OCBOEHUS AUCLMMNUHBI (MOLYNS)
7.1. OcHoBHas nuTeparypa

7.2. JononHntensHasa nutepatypa

8. MNepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTu "IHTepHeT", HeoBX0ANMBbIX ANt OCBOEHMS
AVCUMNAUHBI (MOOYyNS)

9. MeToamnyeckue ykasaHus ons 0by4atoWwmxcs No OCBOEHWIO AMCLUMNAMHBI (MOAyns)

10. MepeyeHb MHGOPMALUMOHHbBIX TEXHONOMMIA, UCMONb3YEMbIX MPU OCYLIECTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNIO), BKNOYAs NepeyeHb NporpamMMHoOro obecneyeHns 1 UHGPOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM (NpW
HeobXxoaMMOCTK)

11. OnucaHve matepuanbHo-TeXHUYeckoin 6asbl, HE0OXOOUMOI 4N OCcylecTBNEHUS 0bpa3oBaTenbHOro npoLecca no
OVCUUNNnHE (MOLYIIO)

12. Cpe,EI,CTBa agantaunm npenogaBaHnsa oncumnnmHbl K I'IOTpeﬁHOCTFIM 06yqa+ouw|xc;| MHBanNnOooB 1 nny, C
orpaHmn4eHHbIMN BO3MOXHOCTAMUM 300PO0BbS
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

MporpamMmy nucumnivHbl paspaboTan(a)(u) cTapwuii Hay4HbIA COTPYAHUK, K.H. (BoueHT) FOcynos P.B. (LleHTp KBaHTOBbIX
TexHonoruin, K®Y), Roman.Yusupov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yueHUs No gUcUUNInHe (MOOYN0), COOTHECEHHbIX C MSIaHUPYyeMbIMU
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbl

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH obnapatb cnenyruwmnmn KoMmneTeHUnsamn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNETeHLUN

OrlK-5 CNocoBHOCTbIO UCMoNb30BaTb CBOOOLHOE BlafeHve
NPOgECCHOHANbHO-NPOGUIMPOBAHHBIMU 3HaHKSIMK B 061aCTu
KOMTMbIOTEPHbBIX TEXHONOMMIA NS pelleHnst 3anaq NpogoeccroHanbHOM
NesTenbHOCTU, B TOM YMCTE HAaXOASWMXCS 3a Npeaenami HanpaeneHHoCTH
(Npodouns) NoAroToBKM

MNK-3 CMOCOBHOCTbIO MPUHMMATD y4acTue B paspaboTke HOBbIX METOLOB U
METOONYECKNX NMOAXOA0B B HAY4YHO-MHHOBALMOHHBIX UCCNEN0BaAHMUSIX U
NHXEHEPHO-TEXHONOMMYECKOW AeATeNbHOCTH

OK-1 CNOCOBHOCTBIO K aOCTPAKTHOMY MbIWNEHWIO, aHANN3Y, CUHTESY

OrikK-4 CMOCOBHOCTbIO aaanTUPOBATLCS K M3MEHEHUIO HAaY4HOrO NPOOUIS CBOEeN
NpPOogeCCUOHANBHOW OeATENBbHOCTW, COLUMOKYNbTYPHbIX U COLMaNnbHbIX
YCNOBUIA OeATEeNbHOCTH

MnK-2 cnocobHoCTbio cBOOOOHO BNaneTb pasaenam gonsnkun, HeobxoauMbIMK s
pelleHnsi Hay4HO-MHHOBALMOHHbLIX 3a4a4, U NPUMEHSTb Pe3ynbTaThl
Hay4HbIX UCCNEeNoBaHWUI B UHHOBALIMOHHON OeATEeNbHOCTH

Or1K-6 CMOCOBHOCTBIO NCMONb30BaTh 3HAHMS COBPEMEHHbIX MPOBNEM 1 HOBEMLWINX
[LOCTUXEHUI OU3NKU B HAy4YHO-MCCnenoBaTenbckol paboTte

BbInyCkHUK, OCBOUBLWMNIA ONCUNMINHY:
JonxeH 3HaTb:

TEOPUIO 1 MPUHLWNLI, HA 6a3e KOTOPbIX MPOBOASATCA SKCMNEPUMEHTalbHble UCCNen0BaHNs MeTOAaMMN NMHENHON 1
HEeNMHENHOW ONTMYEeCKON CMEKTPOCKOMMUK, NTa3epHOMN CNEKTPOCKOMMUMN BLICOKOrO CMEKTPasibHOro U BpEMEeHHOro
paspeLeHus:;

JonxeH ymeTb:

NoHMMaTb, M3naraTb U KPUTUYECKUN aHaNM3npoBaTth 6a30Byi0 061edUn3nNYecKyto MHPOPMALIMIO; MOMb30BaTLCS
TEopPEeTMNYECKMI OCHOBaMM, OCHOBHBIMU MOHATUSIMU U 3aKOHOMEPHOCTAMU B 06N1aCTV ONTUYECKON CNEeKTPOCKONUK;
0CO3HaBaTb JOCTOMHCTBA M He4oCTaTKU pa3nnyHbIX MEeTOO40B NS afeKkBaTHOro Bbibopa Npwv peleHnn KOHKPETHbIX
3ajav;

JlonxeH Bnanetb:

HaBblkaMn nNpoBeneHnsa aKCnepuMeHToB B obnactu COBpeMeHHOIZ OMNTUYECKOW CNeKTpockKonunn, HanpaefieHHbIX Ha
peleHne KOHKPEeTHbIX Hay4YHbIX N TEXHONOrnM4eckmnx 3agad

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

MCMoNb30BaTh N3y4YeHHbIe MeToAbl ONTUYECKON CNEKTPOCKOMNMU NPV BbIMOMHEHWMN BbINMYCKHbIX KBATNGUKALMOHHbBIX
pabot

2. MecTo AMCUMNNNHbI B CTPYKTYPE OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHON NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yuebHasa aucumnnmHa BkioYeHa B paszgen "b61.B.OB.7 OucunnnuHbl (MOgynn)" OCHOBHOW NPoddeCcCUoHanbHOM
obpasosatenbHol nporpammbl 03.04.02 "®unsunka (Puranka KOHLEHCUPOBAHHOIO COCTOSIHMS)" 1 OTHOCUTCS K
aucumnnvHam no Bbibopy. OceavBaeTcs Ha 2 Kypce, B 3 CEMeCTpe.

3. O6bem gucuunanHbl (MOayns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

O6was TpynoeMKoCTb ANCLMMIVHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmu(bl), 108 yaca(os).
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

KoHTakTHas paboTa - 26 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(os), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHasi paboTa - 82 yaca (0B).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 3 CEMECTPE.
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

4. CopepxaHue oucLUNAUHbI (MOOYNS), CTPYKTYPMPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHMeMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMaTM4yeCcKuii NaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE/ MOAYIO

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paspen MX TPYA0EMKOCTb
N AUCLUNAUNHDI/ CemecTp| '()g wacax) Camoc?ssgfanbuan
mMonyns P

MpakTuyeckmellabopatopHble

Jlekum 3aHATUA pa60'rb|

Tema 1. CBoicTBa ONTUYECKOrO
n3nyyeHusi. O63op COBPEMEHHbIX
MEeToO0B ONMTUYECKOMN
cnekTpockonuu. Jlasepbl kak 3 > 0 0
NCTOYHUK N3NYYEHUS, OTKPbIBAIOLWNIA
NPVHLUNWANbHO HOBblE BO3MOXHOCTH
B OMTMYECKOWN CNEKTPOCKOMNUMU.

Tema 2. Metogbl
BHYTPUPE30OHATOPHOM Cenexkumm
cnekTpa uanyyeHusi. Cxembl
PEe30HaTOPOB C PasfNyYHbIMU
BHYTPUPE3OHATOPHNMM
LNCMEPCVOHHBIMU 3NIEMEHTAMN: 3 5 0 0
NPU3Mbl, BNPPAKLNOHHBIE PELLETKM,
aTanoHsl Pabpu-Mepo, punbTPbI
Nuo, akycToonNTUYECKNE CENEKTOPBI.
OcobeHHoCTY PaboTbl HEMPEPbLIBHbIX
Y UMMYNbCHBIX NEPECTPANBAEMbIX
Nla3epos.

Tema 3. AkTBHasi ctabunusauus
4yacToThbl reHepauun nasepa.
3. [Ctabunmaaums no uHTepdepomeTpy 3 2 0 0
dabpu-Mepo. Ctabunmusauus no
PE30HaHCY HaCbILWEeHNS NOrNowWeHNs.

Tema 4. MNprHUMABLI NOCTPOEHUS
nasepHbIX CUCTEM YNbTPakopOTKOro
AnanasoHa onMTeNbHOCTU BbIXOOHbIX
nMnynbcos. I'eHepaTopsl 3 > 4 0 14
ynbTpakopoTkux umnynscos (YKU) ¢
prKkCMpOBaHHON ONIMHOW BOSHbI.
MNepecTtpavBaeMble No YactoTe
nasepbl YKA.

PeructpaunoHHbIii Homep
Crpanunua 5 u3 13.




Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Paspen
OUCLUMIUHDBI/
mMonyns

CemMecTp

Buaobl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie)
paboTbl

CamocTositenbHas
paborta

Tema 6. MeToabl HENMHENHOIO
npeobpas3oBaHuns 4acToThl.
dunamnyeckre 0CHOBbI reHepaLmm
rapMOHWK Na3epHOro nanyyeHuns,
napameTpU4eckon reHepauumn.
OnTunyeckas cxema
BHEPEe30HATOPHOM reHepaumm BTOPOK
rapMoHukn. Cxembl 0
UMIMHAPUYECKMI NUH3aMKn. Cxema
KOMMeHcauny aucnepcumn
cuHxpoHuama. Cxema ¢
NCNONb30BaHMEM NOCEN0BATENBHO
PacmnonOXeHHbIX HEMMHENHbBIX
Kpuctannos. MHoronpoxonosas
cxema. Cxema reHepaumm 4YeTBepToi
rapMmoHuku. BHyTpupesoHaTopHas
reHepauus BTOPO rapMOHUKMN.
lMapameTpnyeckune npouecchol B
paanoTeXHKE N ONTUKE.
lMapameTpnyeckas NlOMUHECLEHUNS,
ycuneHve, reHepaums. ®asosble
CUHXPOHU3ALUMUN MPU TPEXYACTOTHOM
napameTpu4eckom B3anMoOeCTBUAN.
MprHUMNBI NOCTPOEHNS
napameTpuy4eckmx reHepaTopoB
ceeta.

Tema 7. OcHOBbI
BHYTPMPE30HATOPHOM
cnekTpockonuu. MNpumeHeHns
BHYTPMPE30HATOPHOM
CMEeKTpoCcKonumu.

10

Tema 8. JlaszepHas crnekTpockonus
KOMOUHALIMOHHOIO PacCesiHNS.
BbIHy>X ileHHOE KOMBMHALIMOHHOE
paccesHune. CnekTpockonus
KOrepeHTHOro aHTCTOKCOBA
KOMOUHALMOHHOIO PacCesHNS.
MpunoxeHus nasepHoOm
CMEeKTPOCKONMU KOMBMHALIMOHHOMO
paccesHns.

10

Tema 9. OCHOBbI U MPUNOXEHNS
CENEKTMBHOWN NnasepHom
CMEKTPOCKOMMU.

16

10.

Tema 10. MHOrogoToHHas
cnekTpockonus. BeposTHOCTb
MHOIO(POTOHHbIX NEePEXOL0B.
[MpuMeHeHne MHOrogOTOHHOMO
NornoweHns B aTOMHOM
CNeKTPOCKONUA 1 CREKTPOCKONUA
KpucTannos.

11.

Tema 11. MeTtogpbl 4BOHOMO
pe3oHaHca. OnTnyeckoe
netektnposarusa IlMP.

10

12.

Tema 12. BHyTupugonneposckas
CMNEeKTPOCKONUS BbICOKOMO
paspeLeHms.

13.

Tema 13. JlazepHas cnekTpockonus ¢
BPEMEHHbIM paspeleHmneM. [uko- n
heMTOCEKYHOHAsA CNEKTPOCKOMNuS.
MeTon Hakayka-3oHANPOBaHNKE.

PeructpaunoHHbIii Homep
Crpanunua 6 n3 13.
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paanen MX TPYA0EMKOCTb
N OUCLMNNHDBI/ CemecTp| '()g wacax) CaMof)Taoﬁs:)Tfaanaﬂ

mMoayns

MpakTuyeckmellabopatopHble

Jlekuum 3aHATUA pa60'rb|

Ntoro 14 12 0 82

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. CBONCTBa ONTUYECKOrO n3ny4vyeHwus. 0630p COBpeMeHHbIX MeToaoB ONTUYECKOM crneKkTpockonuun.
Haaepbl KaK UCTOYHUK N3ny4dyeHus, OTKprBaI-OLI.IMVI npuHUnnuanbHO HOBble BO3MOXHOCTHU B ONTUYECKOWN
crneKTpockonuu.

J'Ia3ep KaK MCTOYHUK N3NYyHEeHNS. YHuKanbHble XapakTepucTnukm na3epHoro nany4eHmns no cpaBHEHUO C eCTECTBEHHDbIM
CBETOM U ux npunponaa. KOFepeHTHOCTb NPOCTPAHCTBEHHAA N BpeMeHHas, O/iMHa KOrepeHTHOCTI. CHeKTpaHbelﬁ COCTaB
N3ny4yeHna nasepa n ero cesa3b C MOgaMm oNTNUHECKOro pesoHaropa. I'Ipo,uoanb|e M nonepeyHble MoObl.
rlpe,D,CTaBJ'IeHI/IFI 0 cenekuum mod. [JocTuXxmnmas Ha CerogHsIWHWA OeHb CTENeHb MOHOXPOMaTU4HOCTW. J'Iaaep Kak
yHI/IKaJ'IbeII7I MCTOYHUK N3NTyHeHNA Onga CekTpoCKonun.

Tema 2. MeToabl BHYTPMPE30HATOPHOW Cenekumum cnekTpa usnyuyeHusi. CxeMbl pe30oHaToOpPOB C pPa3finyHbIMA
BHYTPMPE30HAaTOPHUMM OUCTIEPCUOHHbIMM 3NIEMEHTaMU: NPU3Mbl, AUPAKLMOHHbIE PELLETKWU, 3TaNoHbl
dabpu-Mepo, dounbTpbl JINo, akycToonTMyeckne cenekTopbl. OCo6eHHOCTH PaboTbl HEMPEPbIBHbIX U
MMNYNbCHBIX NepecTpanBaeMbiX a3epoB.

MeToLbl BHYyTPMPE30HATOPHOW Cenekuumn cnekTpa uanydyeHms. Cxembl pe3oHaTopoB C PasfiMyHbIMM
BHYTPUPE30HATOPHUMMN ANCMEPCUOHHBIMU SNEMEHTaMK: NMPU3Mbl, AUGPAKUMOHHbIE peleTku, aTanoHel Pabpu-lepo,
GounbTpbl JIno, akyctoontuyieckme cenektopbl. OcobeHHOCTM paboThl HENPEPbLIBHBLIX U MMMNY/IbCHBIX NepecTpanBaeMblx
nasepos. CxeMbl C NPOLONLHOM 1 NONEPEYHO HakayKoi akTMBHON cpeapl. Jlazepsbl ¢ pacnpeneneHHon obpaTHo
CBA3bIO.

Tema 3. AKTMBHas cTabunusaums 4acToTbl reHepauum nasepa. Ctabunusaums no uHtepdrepomeTpy
dabpu-Mepo. Ctabunmsaumus No pe3oHaHCY HaCbILLLEeHUS! NOTNOLLLEeHUS.

AkTnBHas ctabunnsaumst 4yacToTbl reHepaummn nasepa. Ctabunusaums no nHTepdgpepometpy Pabpu-repo.
Crtabunmnsaumsi No pe3oHaHCcy HacblWeHNs NornoweHns.

Tema 4. MpuHUMNbI NOCTPOEHUS NTa3epPHbIX CUCTEM Y/IbTPAaKOPOTKOro AvanasoHa onuTenbHOCTU BbIXOOHbIX
nMnynbcoB. eHepaTopbl yNbTpakopoTkux umnynbcos (YKWU) ¢ coukcmpoBaHHON OJINHOW BOMHbI.
MepecTpauBaembie No yactote nasepbl YKU.

MPYHLMMBI TOCTPOEHNS Na3epHbIX CUCTEM YNbTPAKOPOTKOro AvanasoHa. MeTonbl akTMBHOM 1 NACCUBHO
CUHXPOHM3auun Mog. OnTuyeckne HenMHenHocTH, obycnasnmBaoWwme YKOPoOYEeHNE ANNTENBHOCTI FEHEPUPYEMbIX
nasepHbIX UMMyNbCoB. Jla3epbl ¢ caMOCUHXPOHM3aLUme Moa: acpdpekT nuH3bl Keppa 1 pazoBasi caMoMoaynsums.

Tema 6. MeTtoabl HeNMHeNHOro Npeobpa3oBaHUs YacTOThbl. PU3MUeckue OCHOBbI FreHepaLm rapMoOHUK
nas’epHoro U3ny4yeHus, napameTpuyeckon reHepauumn. OnTnyeckasi cxema BHepe30HaTOPHOWN reHepaLum BTOpoWn
rapMoHuKn. CxeMbl O LMIMHOPUYECKMMU NIMH3aMU. Cxema KOMMeHcaumm gucnepcumn CUHXpoHusma. Cxema c
Mcnonb3oBaHUEM NnocrnenoBaTe/ibHO PacrnooXeHHbIX HefIMHerHbIX Kpuctannos. MHoronpoxonosasi cxema.
CxeMma reHepaLum YeTBEpPTON rapMOHUKU. BHyTpupe3oHaTopHasi reHepaLusi BTOPOM rapMOHUKN.
MapaMeTpuyeckue npoueccbl B paguoTexHuke v ontuke. Napamerpuyeckas nioOMMHeCLeHLUUS, YyCUeHve,
reHepauusi. @a3oBble CUHXPOHM3aLUN NPY TPEX4YacTOTHOM NapaMeTpu4yeckKoM B3aumonencrtsmun. NMpuHUmMnb
NOCTPOEHUA NapaMmeTpU4YecKnx reHepaTtopos ceerta.

MeToapbl HeNMHeRHOro NpeobpasoBaHns 4acToTbl. PU3NYECKE OCHOBbI FrEHEPALIUM FAPMOHUK TA3EPHOr0 U3NY4YeHUs,
napameTpuyeckor reHepauumn. OnTnyeckas cxema BHEPE3OHATOPHOW reHepaunmn BTOPO rapMOHKKN. CXeMbl 0
LUMAMHAPUYECKMM nH3aMU. Cxema KoMneHcaumm AUCnepcun CUHXpoHn3ma. Cxema ¢ MCronb30BaHUEM
nocnenoBaTenbHO PACMONOXEHHbIX HENMHENHBIX KprcTannos. MHoronpoxonosas cxema. Cxema reHepauum YeTBePTOiA
rapMoHuUKM. BHyTpupe3oHaTopHas reHepaums BTOPOi rapMoHvky. MNapameTpryeckre npoLecchl B PanuoTEXHIKE U
onTuke. MapameTpryeckas NIOMUHECLEHLNS, yCUneHne, reHepauns. ®a3oBble CUHXPOHU3aLUMM NPY TPEXHACTOTHOM
napameTpuyYeckoM B3anMoneicTaum. MpuHUMNbI NOCTPOEHMS NapaMeTPUHECKUX FEHEPATOPOB CBETA.

Tema 7. OCcHOBbI BHYTPUpPE30HaTOPHOW CMEeKTPOCKOMNUU. anMeHeHVIil BHYTPUpPE30HaTOPHOW CMEeKTPOCKONUU.

MeToapbl AeTEeKTUPOBaHUS MasbiX NoTepb. [oTepu B pe3oHaTope nasepa v ux BAusiHWE Ha kng reHepaumun. OueHka
KoadpdomumeHTa noTepb cnaboamnccmnaTBHO cpebl, MOMEWEHHON B pe3oHaTop nasepa.

Tewma 8. naSEPHaﬂ cneKTpockonus KOM6MHaLMOHHOIO paccesiHus. BbIHy)K,IJ,eHHoe KOM6MHaLMOHHOEe paccesiHue.
CI'IeKTpOCKOﬂI/Iﬂ KOrepeHTHOro aHTUCToKkcoBa KOM6MHaLMUOHHOro paccesaHus. anInO)KeHWiI nasepHom
cneKTpockonuu KOM6MHaLMOHHOIo paccesiHus.

KonebatenbHasi cnekTpoCcKonusi ¢ NCMoNb30BaHNEM Nas3epHOro n3nyyeHus. Knaccuyeckas crekTpockonums
koMbrHaumoHHoro paccesHus (KP). BoiHyxX aoeHHoe kombuHaumnoHHoe paccesiHne (BKP). CnekTpockonns KorepeHTHOro
aHTUCTOKCOBA KOMBMHaLMOHHOro paccesHus ceeta (KAPC). MpunoxeHus cnektpockonun KP, BKP n KAPC.
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Tema 9. OcHOBbI U NPUNOXEeHUA CeNeKTUBHOW Nla3epHON CNeKTPoCcKonuu.

MocelweHne nabopaTopun cenekTUBHON nasepHoli cnektpockonuu NHcTutyTa domsmkm KDOY. BeinonHeHne namepeHuii
CMEKTPOB NIOMUHECLIEHLMM U BO3BYyXAeHust kpuctannos BaF2:Yb. PazneneHne cnekTpoB pasnmyHblX MPUMECHbIX
LUEeHTPOoB, 06pas3oBaHHbIX UTTepbreM.

Tema 10. MHorodboToOHHas cnekTpockonus. BeposATHOCTbE MHOrodoOTOHHBIX Nepexonos. NpuMeHeHne
MHOrodoOTOHHOrO MOrNMOLLEHUS B aTOMHOW CMEKTPOCKOMNUM M CNEeKTPOCKONUN KPUCTannos.

BeposaTHOCTb MHOTOCDOTOHHBIX Nepexonos. MNprMeHeHne MHOrOGOTOHHOTO MOrMOWEHWS B aTOMHOM CMEKTPOCKOMMN 1
CMEeKTPOCKOMMUN KPUCTASNOB.

Tema 11. MeToabl ABOMHOro pe3oHaHca. OnTuyeckoe getektuposaHusi IP.

Bbivrpbilw B OTHOWEHUN CUrHAN/WyM NpW nepexone K AeTEKTUPOBaHUIO SNEKTPOHHOrO NapaMarHTHOro pesoHaHca Ha
onTUYeckmnx yactotax. MariutHbin kpyrosoi guxpounsm (MKI), Bknagbl B BENHMHY ANXPOM3Ma PasHOW NpYpoAb!.
OnTnyeckoe OeTekTnpoBaHue MarHUTHOro pesoHaHca no MK nornoweHuns n nioMUHECLIEHLMW.

Tema 12. BHyTMpnaonnepoBeckas CrieKTpoCKOmnusi BbICOKOro paspeLueHusl.

MPYHLMMBI BEINOMHEHNS MCCNELOBAaHWA B 06nacTy Na3epHoi CNEKTPOCKOMNWIN CBEPXBBICOKOr0 PaspeLleHus.
MuHuMn3aums BnsHus adpdoekTa Jonnnepa Ha perucTpupyemMble MonekynsipHble crekTpbl. CnekTpockonus
nepneHanKynsiPHbIX MONEKYNSPHbBIX MYy4KOB.

Tema 13. JlasepHast CNeKTPOCKOMNUA C BpeMeHHbIM pa3pelueHueMm. MNMuko- n oeMTocekyHaHasa CneKTpoCcKOonus.
MeTton Haka4yKa-30HOMpPOBaHUe.

MpvMepbl TUMWYHBIX 3KCMIEPUMEHTOB MO MCCNeN0BaHNI0 ObICTPOMNMPOTEKAWMX NMPOLECCOB METOAAMM MUKO- 1
PEMTOCEKYHLHOM NasepHOM CNeKTPOCKOMNuM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMoCcTosITeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PernaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepctBa obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona N301).

Mucemo MuHucTepcTBa 06pasosaHus Poccuiickoin Penepauunm N14-55-996uH/15 ot 27 Hosi6psa 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwue ot 24 nekabps 2015 r. € 0.1.1.67-06/265/15 "O nopsiake NPoBeAEHNS TEKYLWEro KOHTPONS ycrieBaeMocTy U
NMPOMEXYTOYHOI aTTecTaumm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbiclero obpasosaHus "KasaHckuii (Mpreonxckuii) coenepanbHblii yHuBepceuteT™"

MonoxeHne N 0.1.1.67-06/241/15 o1 14 pekabpsa 2015 r. "O cpopmMmpoBaHMN OOHLA OLEHOYHBIX CPEACTB AN
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YYpeXaeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonXckrin) dhenepansHblii
yHuBepcutet""

MonoxeHne N 0.1.1.56-06/54/11 ot 26 okTs6psi 2011 r. "OB6 anekTpoHHbIX 0B6pas3oBaTeNbHbIX pecypcax enepasnbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaATENBHOIO YYPEXLEHUS BbICIIErO NPOECCMOHANBHOr0 06pasoBaHus
"KaszaHckuin (Mpusonxcknii) doegepanbHblil yHuBepcuteT""

Pernament N 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTkn, perncrpaumnm, noaroToBKM K UCNONb30BaHMIO B
y4yebHOM npoLuecce 1 yoaneHns anekTPoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOrO yupexAeHns Beiciuero obpasoBaHus "KasaHckui
(MpuBonXxckuin) penepanbHbln yHuBEpcuTeT""

Pernament N 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HaHMWIA 06yYatoWwmxcs B
henepanbHOM rocyLapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yUpeXAeHUM Boiclero obpasosaHuns "KasaHckui
(MpwvBoNXCKMA) hepepanbHbln yHuBepcutet™

PernameHt N 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Boinycka y4ebHbIx n3naHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTeNbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcmTet™

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCUMUINIMHE (MOOYIIO0)
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6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hpopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenibHOM
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUuH

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

CemecTp 3
TeKyLLMI KOHTPO/Tb

4. TpyHUMNbI NOCTPOEHUS Na3epPHbIX CUCTEM YNbTPAKOPOTKOro

AmanasoHa OnnTenbHOCTY BbIXOOHbIX UMMYNbCOB. [TeHepatopsl

ynbTpakopoTkux nmnynscos (YKW) ¢ domkcnposaHHOR AMHOWRA

BONHbI. lMepecTpanBaemblie No YacTtote nasepol YKA.

7. OCHOBbI BHYTPMPE30HATOPHOM cnekTpockonun. MpumeHeHus

BHYTPVPE30HATOPHOW CNEKTPOCKOMUN.

8. NazepHasi cnekTpockonust KOMOUHALMOHHOIO paccesiHUs.

BbIHy>XneHHOe KoMBMHaALMOHHOE paccesiHue. CnekTpockonus

1 |NpesenTauus NnKk-3, rnK-2 , Ork-6, KOrepeHTHOro aHTUCTOKCOBa KOMOUHALMOHHOI0 paccesiHus.
OrK-5, OlK-4 , OK-1 MprnoxeHns nasepHol CNekTPoCcKoNuM KOMBUHALMOHHOTO

paccesHus.

10. MHorogooToHHas cnekTpockonus. BeposTHOCTb

MHOIrOPOTOHHbIX Nepexonos. [puMeHeHne MHOroPOTOHHOIO

NoOrnoweHns B aTOMHOW CNEKTPOCKOMNUA U CNEKTPOCKOMNUA

KpucTannos.

13. JlasepHas cnekTpocKonus ¢ BpeMEHHbIM paspeLeHneM. Nuko-

1 peMTOoCceKyHaHas cnektpockonus. Meton

Hakayka-3oHaupoBaHue.

4. MNMpuHUMNBI TOCTPOEHNS Na3epHbIX CUCTEM YNbTPAKOPOTKOro
JranasoHa AnnTenbHOCTM BbIXOAHbIX UMNYNbCOB. 'eHepaTopbl
ynbTpakopoTkmx nmnynbcos (YKW) ¢ dprkcmnposaHHOR onnHoiA
BONHbI. [epecTpanBaembie No yactote nasepsl YKU.

7. OCHOBbI BHYTPMPE30HATOPHOM cnekTpockonun. MNMpumeHeHus
BHYTPUPE30HATOPHOW CMEKTPOCKOMMUM.

8. INlazepHas cnekTpockonus KOMBUHALMOHHOTO PaCCesHUS.
BbiHYyX IeHHOEe KOMBVHaLMOHHOE paccesiHue. CnekTpockonus
MNK-2, OMNK-6 , OMK-5, |KkOrepeHTHOro aHTUCTOKCOBA KOMBVHALIMOHHOMO pacCcesiHusl.
OrlK-4 , OK-1 MpunoxeHns nasepHoOl CrNeKTPOCKONM KOMOMHALMOHHOMO
paccesHus.

11. MeTonbl ABONHOrO pe3oHaHca. OnTnyeckoe AeTeKTUPOBaHNS
onpP.

12. BHyTvpnaoonneposckasi CneKTpoCcKOonms BbICOKOro
paspeLeHus.

13. JlazepHas CnekTpocKonns ¢ BPEMEHHbIM paspeLieHneM. Nuko-
n cbemMTOCEKYHAHasa cnekTpockonus. Metog
Haka4ka-30oHanpoBaHue.

2 |Ownckyccusa

OK-1, OlnK-4, OrK-5,

3auer OrK-6, MK-2, MK-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:-';lg"gﬁﬂ ou.gHv:;gHua Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 3
TeKywW i KOHTPONb
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dopma Kputepum dran
KOHTpoOnsi oLeHMBaHUS
OTAnYHO XopoLuo Y nosn. Heyn.

Mpe3eHTauus |[MpeBoCXOLHbIN Xopowui ypoBeHb Y noBneTBOpuUTENbHBIA  (HeynoBneTBOpUTENbHBIA
YPOBEHb BNafeHns BNafeHns MateprasnoMm. ypoBEHb BNaaeHNs YpOBEHb BnaneHus 1
maTepuanoMm. Beicokuin |CpenHui ypoBeHb matepuanom. Huskuin  |Mmatepuanom.

YpPOBEHb JokasartenbHocTH, YPOBEHb HeynoeneTtBopuTenbHbIA
[loKkasaTtenbHoCTH, Harns4HOCTW, KayecTBa |1oKa3aTenbHOCTH, YPOBEHb
HarnsgHoOCTW, KayecTea |MpenofHeceHUs Harns4HOCTW, Ka4ecTBa |10Ka3aTenbHOCTH,
npenogHeceHns nHgopmaumm. CteneHb |NpenogHeceHns Harns4HoOCTH, KayecTsa
nHdopmaumn. CteneHb |MONHOTHI PACKPbITUS nHgoopmaumm. CteneHb |NpenogHeceHns
NOMHOTbI PACKPbITUS marepuana u MOMHOTbI PaCcKPLITUA nHgopmaumm. CteneHb
maTtepuana u NCMNONb30BaHHbIE matepuana u MONHOTbI PaCcKpbITMA
NCMNONb30BaHHbIE peleHns B OCHOBHOM  [MCMONb30BaHHbIE marepuana u
PELIEHNS NOMHOCTbIO  |COOTBETCTBYIOT pelweHusi cnabo MCMNONb30BaHHbIE
COOTBETCTBYIOT 3afa4amM npeseHTaummn. [COOTBETCTBYIOT pelweHns He
3agadam npeseHtauumu. |Micnonb3oBaHHbIe 3afayam npes3eHTaumu. |CooTBETCTBYIOT
Vcnonb3oBaHbl WCTOYHUKN 1 MeTOAbI B |/Icnonb3oBaHHble 3afa4am npeseHTaumu.
Haonexauwue OCHOBHOM UCTOYHUKN 1 MeToabl  |/Icnonb3oBaHHble
WUCTOYHUKN N METOAbI.  |COOTBETCTBYIOT 4acTUYHO NCTOYHUKN N METOAbI HE
NoCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3agadam. NOCTaBMEHHBIM NoCTaBNEHHbIM
3apayam. 3agadam.

Hunckyccus Bbicokunih ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HepocTaTouHblii
BMafeHns MatepranoM [BnageHus MaTepuanoMm (BnafeHus Matepuanom |ypoBeHb BnafeHus 2
no TeMe AUCKYCCUMW. no TeMe AUCKYCCUM. no TeMe AUCKYCCum. marepuanom no Teme
[MpeBocxonHoe ymMeHne |Xopolwee yMeHune Cnaboe ymeHune anckyccun. Heymexne
goopMynnpoBaTb CBOKO  |popMynMpoBaThb CBOIO |POPMYNMPOBaTHL CBOKO ((DOPMYNMPOBaTh CBOKO
nosuuuio, oTcTameatb  |MO3UUMIO, OTCTamMBaTb  [NO3MLMIO, OTCTamBaTtb  |NO3ULMIO, OTCTanBaTb
€€ B Ccrnope, 3agasatb |eé B cnope, 3afgaeatb |eé B criope, 3ajasatb [eé B cnope, 3agasaTb
Bonpocekl, 06cyxaatb  [Bonpockl, 06cyxnatb  [Bonpockl, 06cyxanate  [Bonpockl, 0bcyxaatb
ONCKYCCUOHHblE INCKYCCUOHHbIE OVNCKYCCUOHHblE ONCKYCCUOHHblE
nonoxeHus. Boicokuin  |nonoxeHuns. CpedHuin - [nonoxeHuns. H13kui MONOXEHNS.

YPOBEHb 3TUKWN BEAEHNS [yPOBEHb 3TUKW BEAEHMNS|YPOBEHb STUKWN BeAeHNS|OTCyTCTBME STUKU
AncKyccuw. Jnckyccun. ANCKycCuw. BEOEHUS ONCKYCCUW.
3auTteHo He 3auteHo

3auer Obyuyarowwitics obHapPYXMn 3HaHne ocHoBHOro  |Obyuatowniics 06HaPYy XM 3HAYMTENbHBIE
yuyebHO-NporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHoOro mMatepmana, fLonyctun
npencTosiein paboTbl MO CRELUaNbHOCTY, NPUHLMNANbHBIE OWMOKU B BbIMOMHEHUN
CrpaBswicy C BbIMOMHEHNEM 3a0aHUN, npenycMOTPEHHbIX NMPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLMMAMHBIL.  |CNOCOBEH NPOLOMXUTE 0BYYEHNE UK

NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6e3
LOMNOMHUTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 Tunosble KOHTPO/JIbHbIE 3a4aHNSA UK UHbIE MaTepuanbl, Heo6XoAuMble ONsi OLLeHKU 3HaHWN, yMEHVIﬁ,

HaBbIKOB U (UNN) OnbiTa AEATENIbHOCTH, XapakTepu3yrLiux atanbl q:)OpMVIpOBaHVIH KOMMNeTeHUun B npouecce

OCBOEHUS1 06pa3oBaTenbHO NPOorpamMmbl

Cemectp 3

TekyLUn KOHTPONb
1. Npe3eHTauma

Tembl 4, 7, 8, 10

, 13

I'Ipep,naraeM ble TeMbl HDGSGHTaLLMIZ .

1.
2. Ovckyceums
Tembli 4,7, 8, 11

, 12,13

BOI'IpOCbI, nooHMMaemble B Xo4e MHUUMMPYEMDbIX npenonasarenem ,D,I/ICKyCCI/II7IZ

1.
3auer

Bonpocsbl k 3a4ety:
Bonpocsbl Kk 3a4erty:

1.
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6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Mogynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUA, YMEHUIA, HAaBbIKOB U (UNK) OnMbiTa dran | KonuuectBo
KOHTpOns LesATeNIbHOCTU, XapaKTepU3YyHoLLLUX 3Tamnbl OOPMUPOBAHNSA KOMMNETEeHLUN 6annos
Cemectp 3

TeKywWu it KOHTPONb

MpeseHTauus |OB6yvatolmMecs BbINOMHAIOT NPE3eHTaUuo ¢ NPUMEHEeHNEM HEOBX0ANMBbIX
NporpamMMHbIX CPeacTs, pellast B Npe3eHTauum NocTaBeHHble npenoaasaTenem 1 42
3agaym. OBy4aloWniics BbICTYMNaEeT C Npe3eHTaumelt Ha 3aHSTUM U caaéT eé B
3NeKTPOHHOM Buae npenogasatento. OLeHVBaOTCS BNageHne Matepmanom rno
Teme NnpeseHTauunn, NOrmYHoCTb, MHGPOPMATMBHOCTb, CNOCOObLI MPenCcTaBNeHNs
MHgOOpMaLMK, pelleHre NOoCTaBNeHHbIX 3a0ay.

Luckyccust Ha 3aHaTumn npenogaeatenb GoopMynvpyeT npobnemy, He MEetoLLYto
04HO3Ha4YHOro peweHns. Obyyatolmecs npeasararT peweHnsl, PopMynnpyoT 2 8
CBOI0 NMO3MUMIO, 3aat0T APYr APYry BOMPOCH!, BbIABUMAIOT apryMeHThl 1
KOHTpaprymMeHTbl B pexume gmckyccun. OUueHnBaloTcs BnafeHe matepuasnom,
CrnocobHOCTb reHepunpoBaTh CBOV Naeun 1 gaBaTb 0OOCHOBAHHYIO OLIEHKY HYXXUM
naesm, 3agaeaTb BONPOCH! 1 0TBEYaTb HA BOMPOCHI, paboTtatb B rpynne,
NnpvaepXnBaTbCs 3TUKN BE4EHMS OUCKYCCUN.

Bcero: 50

3auer 3a4éT HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMUS OUCLIMMNINHDI. 50
O6y4atowwumiics nony4aeT BONpoc (Bornpockl) nnbo 3agaHue (3aaaHns) U BpeMst Ha
noaroToBky. 3a4€T NPOBOANTCS B YCTHOW, MMCbMEHHOW NN KOMMNbIOTEPHON
dopme. OueHrBaeTcs BNageHMe MateprasnoM, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NMPUMEHSTb HYXXHbIE 3HAHWS, HABLIKU U YMEHUS MPpW aHann3e
NPOBAEMHbIX CUTYaLWA U PELlEeHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONONMHUTENBHON Y4eO6HOW nuTepaTypbl, HEOOXOAUMOW Al OCBOEHUS OUCLUMNIUHDI
(mopyns)
7.1 OcHoOBHas nuTeparypa:

1. JlTazepbl yIbTPOKOPOTKMX UMMYNbCOB 1 UX NpuMeHeHus: YuebHoe nocobue / M.I7. Kptokos. - [onronpyaHblii:
WuTennekT, 2012. - 248 c. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=365088

2. duranyeckre OCHOBbLI TEOPUM OMTUYECKON 1 PEHTFEHOBCKOM cnekTpockonuu: YyebHoe nocobue / Mueosapos C.C. -
Cre:crery, 2016. - 64 c. - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=941494

3. OnTuyeckne namepeHns [AnekTpoHHbIl pecypc] / A. H. Angpees, E. B. Taspunos, I'. I'. VwaHuH n gp. - M.:
YHuBepcutetckas kHura; Jloroc, 2012. - 416 c. http://znanium.com/catalog.php?bookinfo=469178

7.2. [lononHuTenbHas nuTepartypa:

1. OCHOBbI MONEKYNSIPHOM CMEKTPOCKOMNWW: CMEKTPbLI OMTUYECKOr0 MOMMOWEHNS Y NIOMUHECLLEHLMM, NMPUMEHEHNE B
N3y4eHnn NonnoKcoMeTannaTHblX HaHoknacTepos: YuebHoe nocobue / Mpxeropxesckuii K.B., Octpoywko A.A., - 2-e
nag., ctep. - M.:®nunta, U3g-8o Ypan. yH-Ta, 2017. - 210 c. - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=947274

2. MeTobl HENUHEHOW MaTeMaTnyeckor dmnsmkn: YuebHoe nocobue / H.A. Kynpswos. - JonronpyaHoiii: IHTennekT,
2010. - 368 c. - Pexwum goctyna: http://znanium.com/catalog.php?bookinfo=247670

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNINHBI (MOaYIIS)

Buknnegnus - ceoboaHas aHumknonenms - http://ru.wikipedia.org/
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Bce nns ctygeHTa - http://www.twirpx.com/

HayyHas 6ubnunoteka nm. H.N.Jlobadesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OnekTpoHHO-bubnnoTeyHas cuctema - http://ibooks.ru

OneKTpOoHHble KHUrK - http://eknigi.org/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

CamocTosiTenbHast pabota B TeHeHVE CEMeCTpa BEAETCS B crenytolmx gpopMax: (1) - noBTopeHue npoinaeHHoro
MaTtepuana v NoaroToBka K YCTHbIM ornpocaw; (2) - oboblwatolas noaroToBka K NPOMEXYTOYHOMY KONNOKBUYMY MO
NPoNaeHHOMY 3a NPYMEPHO NONOBMHY CEMecTpa Matepwuany; (3) - N0OAroToBka Npe3eHTauunii No NpeasoXeHHbLIM TeMam
Ons npencTaBneHns Ha cyd npenogasaTens v CTy4eHTOB.

MoBTOpPEeHMe NpoaeHHOro Matepuana CnyXxut Ans 3akpenneHus 3HaHnin U X pacWnpeHns ¢ MCNonb3oBaHNEM
pekomMeHOoBaHHOW O/ 3y4YeHUs Kypca OCHOBHOM U OOMONHUTENbHOM NNTEpaTypon.

KonnokenyM npoBoAMTCS B BUAE MUCbMEHHOI paboThbl, B KOTOPOW KOHTPONMPYETCS OCBOEHWE MaTepuana CTyLeHTamu.
9Ta chopMa KOHTPONS SBNSIETCS OCHOBHOM B TEYEHNE CEMECTPA, MIe MOXHO HabpaTb Makcumym 6annos (30).

MonroToBka Npe3eHTaUuii OCYLECTBNSIETCS C UCMONb30BaHNEM COOTBETCTBYoWMX nporpamm (Microsoft Powerpoint nubo
aHanoruyHas). lNMpegnoyTnTenbHbIM (OOPMATOM Npe3eHTaummn SBNseTCs MexnnatdopmenHbii doopmat PDF.

10. MepeuyeHb MHPOPMALMOHHBIX TEXHONOIMIA, NCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (Moaynio), BKJKOUasi nepeyeHb NporpaMMHOro obecrneyeHust U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHue gucumnnuHbl "CoBpeMeHHbIe MeTodbl ONTMYECKOM CNeKTpockonuun" npeanonaraeT UCNoNb30BaHne
cneqytollero NporpaMMHoro obecrneyeHunst u MHPOPMAaLMOHHO-CNPaBOYHbIX CUCTEM:

YyebHo-MeToaMYecKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn k KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3seneHuns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OpraHoB, Npenofasartenei seayLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHEHU 06pa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHOo-MeToanyeckme
KoMnnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUNKIoNeaun, CroBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE [OKYMEHTbI, CreumanbHble nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpems 35C ZNANIUM.COM cooTtBeTCTBYET BCEM TPeboBaHMSAM doeiepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMNAUHBI UMEETCS B HANMNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTBa "MlaHb" , DOCTYN K KOTOPOi npenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKNto4aeT B cebs
3NEKTPOHHbIE BEPCUM KHUT n3patenbcTea "laHb" 1 opyrux BeLywmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM U r'yMaHUTapHbIM Haykam. O96C
NapatenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HANPABNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve gucumnnnnHbl "CoBpeMeHHble METObI ONTUHECKON CNeKTpockonmu” npegnonaraeT NCNob30BaHNe
Cnenyrlero MaTepuanbHO-TEXHUYECKOro obecneyeHus:

MynbTumMeouiiHas ayautopusi, BMecTuMocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopus COCTOMT U3
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBNeHUsl, OCHaLEeHHas COBPEMEHHbLIMW CPEeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALIMK, MONYYEHUS 1 Nepenaqn SNeKTPOHHbIX
LOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTUHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHvnem, nHtepdericel nonknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWNUM BCe YCTPOMCTBA
B €OUHYIO CUCTEMY, U CNYXXWT NMOMHOLEHHbIM paboyrm MecToM npenogaeartens. [NpenonasaTent NMEET BO3MOXHOCTb
NIErKO YNPaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 Opyrue BULbl ayAUTOPHOM HArpy3ky obyyarowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 00y4YEHWS, B TOM YACE C NCMONb30BaHNEM B
npoLecce obyyeHns BCex KOpropaTuBHbIX pecypcoB. MynbTUMeouiiHas ayauTopus TakXe OCHalEeHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrPaMMHOE
obecneyeHue.
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12. Cpe.n,cma ajantauumv npenopgasaHus oauCcUNNMNIUHBbI K I'IOTpeﬁHOCT‘ilM 06y-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn ntob0oro HETEKCTOBOIO KOHTEHTA /1Sl ero BO3MOXHOro npeo6pasoBaHV|si B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHpopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLLEHUSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrNn ang nepegayv Hgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOI7| KOHTaKTHOM pa60TbI 06y'-|a|ou4eroc9| C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 npoeeneHnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3auMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNAa C oknagamm 1 3allTbl BbIMOTHEHHbIX paéoT,
nposeneHns TpeHNHros, opraHn3aunm KONNEKTUBHOW p8.60TbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA A4Jis OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNMOOM UnNn NNUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNbHOCTU X COa4ql:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMNTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 03.04.02
"dusnka" n maructepckom nporpamme Ausmka KOHAEHCUPOBAHHOIO COCTOSHUS .
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