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Mporpamma ancumnanHbl "TexHnka onTuYecKor cnekTpockonum pagunocnektpockonuun®; 011800.62 Pagnodmnaunka; ctaplumii Hay4Hbli
COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

MporpamMmy ovcumnnunHbl paspaboTtan(a)(1) CTapwmii HayYHblin COTPYAHWK, K.H. (ZoueHT) KOcynos
P.B. LleHTp kBaHTOBbIX TexHonornn KAY , Roman.Yusupov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHMs aucumnnuHbl (Mogyns) "TexHuka onTU4eCcKon cnekTpockonum" aBnseTcs
cucrteMaTtmyeckoe ndyyeHne npuHUUNOB NOCTPOEHNSA N CBOMCTB OCHOBHbIX ONTUYECKUX 3NIEMEHTOB,
BXOLAWMX B NPUOOPLI 1 YCTAHOBKM ONTUYECKO CNEKTPOCKONUN. DTO MCTOYHUKU N3MYYEHNS,
PunbTpbl, NONAPU3aTOPbI, POTOMNPUEMHUKU, ANPPPAKLNOHHbIE peleTKn, MHTepdepoMeTpbI
dabpu-MNepo 1 ap. PaccmaTtpueatotcsl NPUHLMMNBI MOCTPOEHMS HA UX OCHOBE CMEKTPOCKOMNNYECKOro
obopynoBaHNS Pa3IMYHOro Ha3HAYeHUs!, a TakXe OCHOBHbIE METO bl IMHENHO ONTUYECKO
CMNEeKTPOCKONN 1N B3aUMOCBA3UN N3MePSEMbIX BENIMYMH CO CBOMNCTBAMU UCCNELyEMbIX BELWECTB.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.1 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 3, 4 Kypcax, 6, 7 CeMecTpbl.

OucumnnnuHa "TexHrka onTnyeckom CnekTpockonum" OTHOCUTCS K NPOddeCcCUoHanbHOMY LINKNY Y
ABNSETCS AMCLMMNINHON No Bbibopy. [ns €€ 0CBOEHUS HEOOXOAUMbI 3HAHUS CNELYHOWMNX ANCLMMNIINH:
OMTKKA, KBAHTOBAA MexaHwuka, MatemaTn4yeckuin aHanns, ougopepeHumanbHbie N UHTErpanbHblie
ypaBHEHWS, BEKTOPHbIA N TEH30PHbIN aHann3, MexaHuka.

Co3naeT OCHOBY AN151 U3y4eHns obLlero Kypca no KBaHTOBOWM paanogouaunke, a Takxe UCLUMIINH,
BXOOSMX B NporpamMmy bakanaepuata (PemTocekyHaHast CnekTpocKonus) n MarmcTpatypsl
(Nasepras cnektpockonus, Metoabl CNEKTPOCKONUM KOHOEHCMPOBAHHBIX Cpenq).

OcBoeHne ancumnamHbl byaet cnocobCcTBOBaTh YCMNEWHOM NPOGECCUOHANBHOM AeSTENbHOCTH,
Mo3BONUT 30GEKTMBHO y4aCcTBOBATb B Hay4HO-UccnenoBatenbcko pabote.OHa umeeT kak
doyHOaMeHTanbHOe, Tak 1 NPUKNagHoe 3HavYeHre ons noarotoeBky no npodounto "KeaHToBas
paguousnka n KBaHTOBas 3NekTPoHMKa".

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

OK-10 CMOCOBHOCTb CaMOCTOATENbHO NPUObpeTaTh HOBblE 3HAHNS,
(0bLweKynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa3oBaTebHbIE U
KOMMEeTEHLMN) NHGOPMAUMNOHHBIE TEXHONOTNW;
OK‘1 2 6 6 -
(OBLLEKyNbTYPHBIE CMOCOOHOCTb K MPaBMIbHOMY CMOMNb30BAHMIO O6UIEHaY4HO 1
KOMMETEHLIAN) cneumanbHOW TEPMUHONOTNN;

CMOCOBHOCTIO K OBNaaeHno 6a3oBbIMM 3HAHMAMK B 06nacTu
OK-14 NHGOPMATUKN N COBPEMEHHBIX MHPOPMALIMOHHbBIX TEXHONOT WA,
(0bLweKyNnbTypHbIE NpPOrpamMMHbIMK CPEeACTBaMM N HaBblkaMun paboTbl B
KOMMeTeHL W) KOMMbIOTEPHbIX CETSAX, NCMONb30BaHMIO 6a3 AaHHbIX U PECYPCoB

NHTepHet
OK-8 CNOCOBHOCTb K OBNafeHnio 6a30BbIMU 3HAHUSIMM B 0b6nacTu
(0blWeKyNbTypHbIE MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMNEeTeHL M) NPodbeCcCMoHanbHOM 0eATENbHOCTY;
MK-2 CMOCOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccmonantHbie n OcpeCCI/IOHa}'IFI):HbIe HaBbIKW; g
KOMMeTeHuunn) P ’
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COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-3 CNOCOBHOCTb NOHMMATbL NPUHLMMLI PabOThl 1 METOAbI
(npodhbeccmoHanbHble aKcnnyarauum CoOBPeEMEHHOMN paanoanekTPOHHON U ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 060pyLOBaHMS;

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Llenn n 3anayv onTn4eckor cnekTpoCcKonun, B3aMMoCBsi3b M3MEPSIEMbIX BENIMYMH CO CBOMCTBaMM
nccnenyemblx BEWECTB, (oU3nYeckne 0CHOBbI paboTbl 1 oakTopbl, onpeaensiowme npenenbHoe
paspeleHne n pabounii anuanasoH pasnnyHbIX CnekTpanbHbIX NPUOOopPOoB.

2. IONXEH yMeTb:
aHaNMTNYeCKM OCMbICIMBATb BO3HMKAOWME 3a4a4mM B 06nacTy ONTUYECKON CNeKTPOCKONuK,
NPUHMMAaTb ONTUMalbHbIE peleHNs No NPakTUYEeCKOW peannsaunm COOTBETCTBYIOWMX

3KCMepUMEHTaNbHbIX YCTAHOBOK (BbIOOP MCTOYHMKOB N3NYYEHNS U GOOTONPUEMHUKOB, MOCTPOEHNE
ONTUYECKMX CXEM, ONPeaeneHne NpUrogHoOCT N paboTocnocobHOCTY CneKTpanbHbIX MPUOoOPOB)

3. OOMXEH BnageTb:

HaBblKaMn UCMONb30BaHNSI OCHOBHbIX OMTUYECKUX SNIEMEHTOB (MCTOYHUKM U3NYYEHUS, OUNbTPBI,
nonsipu3atopbl, POTONPUEMHUKM, ANGPAKLMOHHBIE peleTku, nHTepdepomeTpbl Pabpu-lepo)
CNeKTPOCKONMYeckoro 060pynoBaHNs pPasIMyHOro Ha3Ha4YeHWs, PasnnyHbIX CNEKTPOCKOMUYECKMX
METOLMK ¥ aHann3a nosly4eHHbIX pe3ynbTaTos.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

aKTUBHOrO TBOPYECKOrO y4acTusi B aKCnepuMeHTanbHoi paboTe, CBS3aHHOM C NCCNELOBAHUSIMM B
obnacTv onTMYECKON CNeKTPOCKOMNMM

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI Moayns
Obwas TpynoemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI OTCYTCTBYET B 6 CEMECTpe; 3a4eT B 7 CEMECTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa 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 CTpyKkTypa n copepxaHve ayautopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Bugbl n yachbl
Paspen ayauTopHOW paboThl,
Hepens X TPYA0EeMKOCTb TekyLume opMbi
N .D.uKnLév‘llr%u;Hbl/ Ce"'echcemecha (B yacax) KOHTpons
neKUMMI'IpaKTqucKMeHaﬁopaTopHue
3aHATUA paborbl

Tema 1. MecTo onTukm
1 cnekTpockonun B
COBPEMEHHOW Hayke U
1 [TEXHUKE, 3aaa4u
CMNEeKTPOCKOMun.
deHoMeHonornyeckas
Teopus n3ny4yeHus
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OWHWTEnHa.

6 1 4 0 0 YCTHbI onpoc
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa60'rb|

Tema 2. N3mepeHve

napameTpos YCTHbI ONpocC
2. ONTNYECKOro 6 3.5.7 6 0 0

n3nyyeHus.

Tema 3.

npeseHTauuns

MMonspunsaumnoHHble -
3. SNEMEHTb! ONTAYECKYX 6 9,11 4 0 0 YCTHbIA ONpocC

CUCTeM.

;emﬁi:'b ;ﬂ;impanb“aﬂ KONNOKBUYM
4, ONTAYECKOrO 6 13,15 4 0 0 YCTHbIA onpoc

n3ny4yeHus.

Tema 5. CnekTpanbHble YCTHbIIA ONpoC
5'np|/|6opb|. 7 9-10 4 4 0

Tema 6. CTHbI ONpocC
6.[/dndpakumnoHHbIe 7 11-13 6 4 0 y P

peweTku.

Tema 7. npeseHTauns
7.|NHTepdepomeTp 7 14 2 2 0 YCTHbIA ONpocC

dabpu-epo.

npeseHTauuns

Tema 8. o
8. Dy pbe-CrIeKTPOMETPHI. 7 15-16 2 2 0 YCTHbI Onpoc

Tema 9. HekoTtopble npeseHTauuns
9.|cnekTpockonuyeckune 7 17-18 4 6 0 YCTHbIIA ONpocC

MeToaunkn: 063op.

Tema . NTorosas 3aver
" |doopma KoHTpoOnS / 0 0 0

NTtoro 36 18 0

4.2 CopepxaHvue UCLUNMUHbI

Tema 1. MecTo ONTUKN N crneKTpockonuu B COBpEMEHHOVI Hayke U TeXHUukKe, 3agadyum
ChneKTpocKonuu. deHOMeHonornyeckas Teopust nanydyeHus AMHLWITENHA.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KoatppuumneHTtbl SnHwTerHa. Makpockonuyeckas Teopus nornoweHms. JiiommHecueHums. 3akoH
Byrepa. ®opmyna dProxtbayapa-/laneHbypra. CeveHns nepexona. OCHOBHbIE BENMNYUHBI,
XapakTepuasylowmne onTu4yeckme CnekTpbl U X B3aUMOCBA3b.

Tema 2. U3amepeHue napaMeTpoOB ONTUYECKOro U3NyYeHUS.
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

KETPOHHBH
B_EPCHTET
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OcHOBHble NapameTpbl OTONPUEMHUKOB. MNPUHLMMBLI ONTMMaNbHOro Bbibopa ooToNnpUeMHMKa ons
peweHns KOHKPETHbIX 3aaa4y. Tennosble NPUEMHNKN U3ny4eHns. POTONPUEMHUKN C BHEWHNM
poToadpdpekToM: POTO3NEMEHTLI, POTOYMHOXUTENN, BTOPUYHO-3NEKTPOHHbBIE YMHOXUTENN,
3NEeKTPOHHO-0NTMYeckne npeobpasosatenu. MpuHumnbl pabotel PIY B TOKOBOM pexmMe U pexnme
cyeTa (poTOHOB. AMNANTYQHOE pacnpeneneHme NMNynbCcoB U cHeTHas xapaktepuctuka P3Y B
pexumMe cyeta OOTOHOB. KOPPENSAUMOHHbIA cYET POTOHOB. POTONPUEMHUKN C BHYTPEHHUM
dp0T03hHEKTOM: DOTOPE3NCTOPbI, POTOANOObI, MONYNPOBOOHNKOBbLIE NMPUEMHUKN N300paXXeHuns
(co cxemamm BKNoYeHUs). POTONPUEMHNKN C KOOPAMHATHON YyBCTBUTENBHOCTbLIO. [13C-nnHEenkun n
M3C-maTpuubl, NTPUHUMMBLI PaboTbl, XapakTePUCTMKM, OCOBEHHOCTN 3KCMnyaTaunn.

Tema 3. NonspusaunoHHbIe 3NIeMeHTbl ONTUYECKUX CUCTEM.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoBHble NapaMeTpbl MMHEHOro nonapuaaropa. eynyyenpenomnsiowme nonapusaTopsbl.
OuxponyHble nonspusartopsbl. [neHo4Hble nonspouabl. Jpyrue Tmnbl nonspmnsaropos. Pas3osble
nnactuHku. OnTnyeckue spawarenu. enonsapusyowme ontu4eckne CUCTEMbI.

Tema 4. CnekTpanbHasi ounbTpaumusi oNTUYECKOro N3ny4yeHus.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CBeTogomNbTPbl HA OCHOBE SBNEHWI NOrNOWEeHUS, ANCNepCcumn, NPENOMNEHNS, OTPaXEHUS,
NHTepdepeHumn. IHTepdepeHUNOHHbIE, NHTEPXEPEHLMOHHO-MONAPU3ALMOHHbBIE OUILTPDI.
AKycToonTuyeckmne CBETOUNbTPbI.

Tema 5. CnektpanbHble NpUOOpbLI.
JNIeKLMOHHOoe 3aHsiTue (4 4yaca(oB)):

MpuHUMNManbHas cxema knaccu4eckoro npubopa. Paspelwatowas cnocobHoCTb. 3aBUCMMOCTb
WUPWHBI IMHAW OT WNPWUHBI Wwenu. JndopakunoHHbin npenen paspewenuns. Kputepnin Penes.
HopmanbHasa wupuHa wenn. KorepeHTHoe U HEKOrepeHTHOE OCBELEeHNe Wwenn. TunmyHble
abeppaunn, nx BNMSHNE Ha paspeLieHme.

npakTundeckoe 3aHsitne (4 yaca(os)):

AnnapatHas oyHKUMS cnekTpanbHoro npubopa, ee BUA Ans 06nacTy WMPOKKX 1 Y3KUX LWeNei.
YpaBHeHWe CBEPTKY, pelykums Kk naeansHomy npmbopy. CnekTtpanbHas goyHkums. Ceetocuna
cnekTpanbHoro npubopa. OnTManbHas cxema OCBELEHUS BXOOAHOTO OTBEPCTUS.

Tema 6. [lncppakLMOHHbIE peLUeTKU.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

YpaBHeHWe pelleTku, yrnosas aucnepcus, paspelatowas cnocobHocts. PazaeneHre nopsakos.
Yron 6necka. 9¢oekTMBHOCTb aMMNTYAHbIX U 0a30BbIX peweTok. CnekTpanbHbie Npubopsbl ¢
NAOCKUMW pPeLLEeTKaAMN.

npakTudeckoe 3aHsitne (4 yaca(os)):

BorHyTble andopakLuMoHHbIE PeleTku, x CBOMCTBa. "onorpagouyeckme BorHyTble peweTku.
CnekTpanbHble Nprbopbl ¢ BOTHYTbIMU ANPAKLMOHHBIMU PELLETKAMN.

Tema 7. UHTepchepomeTtp Pabpu-Mepo.
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

OTnnyme ero annapatHoW GOyHKLMMW OT annapartHoi oyHKLMN MPU3MEHHbIX 1 ONAPaKLMOHHbIX
npnbopos. Obnactb cBOHOOHON Aucnepcun n paspelieHme nHtepdpepomeTpa. Cnocobbl
CKaHMPOBaHWS CreKTpa, CrekTpanbHas WuprHa ckaHvpyowen guadgparmel. CBetocuna
NHTEpPdepomeTpa.

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

Ncnonb3oBaHue nHTepgpepometpa Pabpu-lfepo B cnekTpanbHbix Npubopax 1 B Na3epHO TEXHUKE.
Tema 8. dypbe-cnekTpoMeTpbl.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

AnnapatHas doyHKums dypbe-cnektpometpa. Cnocobbl ckaHnpoBaHus. BnvsHue anckpetnsauun.
Anogunsaums. lNMpenmylwectsa oypbe-CnekTpoMeTpoB: BbiMrpbiw XaknHO 1 BbiNrpbiw dengxera.

npaktnyeckoe 3aHsitne (2 4aca(os)):
CUCAM - npuHuUmMn OencTBus, NPenMywwecTsa n 06nacT NPYMEHEHMS.
Tema 9. HekoTopble cnekTpocKkonuyeckme MeToauku: 063op.

KETPOHHBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

CnekTtpockonus audpcpysHoro otpaxeHus, doopmyna Kybenku-MyHka. Cnektpockonus HIMBO.
MeToabl NIOMUHECLIEHTHOW CNEKTPOCKOMUMN.

npakTudeckoe 3aHsitne (6 yaca(os)):
BpemeHHas cenekuns cnektpos KP n ntommHecueHunn. CKopocTHas CnekTpomMeTpus.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
N Pasnen Cemectp Hepens | camoctositensHon [TpymoeMKoCTb :;%%’::L';g:;g:gz
AucumnnuHel cemecTpa paborthbl (B yacax) pa6oTb
CTyOEeHTOB
Tema 1. MecTo onTukm OcBoeHune
N CNeKTpockonun B marepuana
COBPEMEHHOM Hayke U nekuun,
TEXHUKe, 3a0a4un n3yyeHve .
1. CNEeKTPOCKOMNuN. 6 1 OONONMHUTENbHOW 4 yCTHBIV OMpoC
deHoMeHonorn4yeckas nuTeparypbl,
Teopus U3nyyeHus noaroToBka K
OHWTEenHa. YCTHOMY onpocy
OcBoeHune
marepuana
Tema 2. IamepeHne nekuum,
napameTpos n3yyeHve .
2. ONTUYECKOro 6 3,9,7 [ONONMHNUTENbHOWN 8 yCTHBIV ONpoC
N3nyyeHuns. nuTepartypbl,
noaroToBka K
YCTHOMY Onpocy
OcBoeHune
marepuana
Tema 3. nekumm,
MonspusaumoHHbie n3yyeHve .
3. 3NEMEHTbl ONTUYECKUNX 6 9,11 [ONONMHUTENbHOW 6 yCTHBIM OMpoC
CUCTEM. nuTeparypbl,
noaroToBka K
YCTHOMY onpocy
OcBoeHune
matepuana
Tema 4. CnekTpanbHas nekuun,
dounbTpaums n3yvyeHune o
4. ONTUYECKOro 6 13,15 [ONONMHUTENbHOWN 6 YCTHBIM ONPOC
N3nyyeHuns. nuTepartypbl,
noaroToBka K
YCTHOMY Onpocy
OcBoeHune
marepuana
nekuun,
Tema 5. CnekTpanbHbie n3y4yeHme .
5 npnbopbl. g 7 9-10 no)rqonHMTeanoM 6 yCTHBIM OMpoC
nuTeparypbl,
noaroToBka K
YCTHOMY onpocy
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Buabl
Paspen Cemect Henens | camocTtositenbHom [TpynoOeMKOCTb) gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AuncumnnuHel pcemeCTpa pa6oTbl (B yacax) 260ThI
CTyAOeHTOB P
OcBoeHne
mMartepuana
Tovas o
|dndbpakunoHHble 7 11-13 y . 8 CTHbI ONpocC
y P
eleTkI DOMONHUTENBHOW
P ' nnteparypsl,
noaroToBka K
YCTHOMY Oonpocy
noaroToBka K
Tema 7. OAroroska 2 npe3eHTauns
npeseHTauum
NHTepdepomeTp 7 14 HOArOTOBKA K
dabpu-epo. Y
p P YCTHOMY ONpOCY 2 YCTHbI ONPOC
noaroToska K
4 n HTauus
Tema 8. 2 | 1516 [MPezEHTALMM pesenTau
"|Pypbe-cnekTpoMeTpbl. NOAroTOBKA K 5 CTHBIA OMDOC
YCTHOMY Onpocy y P
noaroToska K
Tema 9. HekoTtopble A 4 npeseHTauuns
npeseHTauum
.|cnekTpockonuyeckne 7 17-18 NOLrOTOBKA K
mMeToavku: 063op. Y
P YCTHOMY OMPOCY 2 YCTHbI ONPOC
Ntoro 54

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B xome nekuuin 3HaymTenbHas YacTb Matepuana npeacraBneHa cTyfeHTaM B BUaOe MyNbTUMeONAHbIX
npe3eHTauunin, YTo No3BONSIET CYIWECTBEHHO YBENNYNTbL 06bEM NPEenoAHOCMOro Matepuana no
CPaBHEHWIO C TPaAULMOHHBIM NoaxoAoM. o xoay 3aHATUIA CTyeHTaM npeasaraeTcs y4acTsoBaTh B
paspeleHnn npeanaraemMblx NpobnemMHbIX CUTyaLmil, 06 bSCHSTb BO3MOXHbIE apTedakThl B
OMNTNYECKMX U3MepeHnsaxX Ha Hase yXe MMelWMXCS 3HaHWIR, YTO faeT BO3MOXHOCTb
LIONONHUTENBHOIO YCBOEHMS YXXe NPOoiaeHHOro MaTepuana, ero ucrnonb3osaHue ons pasbopa
KOHKPEeTHbIX cuTyauuii. MpakTnyeckas yacTb 3aHSATUI NpeanonaraeT noceleHne onTu4ecknx
nabopatopuii KazaHckoro gpenepanbHOro yHuBepcuteTa, MHCTUTYToB KasaHcKoro Hay4Horo LeHTpa
PAH, TpeHMHI NO NOCTPOEHUIO 1 HACTPOIKE KOHKPETHbIX ONTUYEeCcKMX cxeM. B xone
CaMOoCTOSITENIbHON PaboTbl CTyEHTaM npeanaraeTcs 03HaKOMUTLCS C NpeanaragMbiMi Ons
CaMOCTOSTENIbHOIO U3y4YeHns pasaenamm AUCUUnInHbI, NOAroTOBUTL pedpepaThbl U Npe3eHTauuu,
NpencTaBMTb UX B X0[€ ayAUTOPHbIX MPaKTUYECKUX 3aHSTUIA.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MecTO ONTUKN N crneKTpockonuu B COBpeMeHHOVI Hayke U TeXHukKe, 3agadyum
CNeKTpocKonuu. deHOMeHonornyeckas Teopust nuanydyeHus AMHLWITENHA.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUSI MaTepuana pasaena (passuTre KOMNeTeHUMi
OK-8, OK-10, OK-12, OK-14). Obcyxaaemble Bonpochkl: 1. Buabl nepexonos B ABYXYyPOBHEBOA
KBaHTOBOW cucteme. 2. KoadpbpmumeHTol SinHwtenHa. CeA3b Mexay KoadhdouumeHTamm ong
BbIHY>XAEHHbIX U CMIOHTaHHbIX Nepexonos. 3. CeyveHne nornoweHns. Cuna ocumnnaropa.

Tema 2. U3mepeHue napaMeTpoOB ONTUYECKOro U3NyYeHUs.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

BAE
il YHH

A 5 (1,
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MpoBepka rnybrHbl NOHMMaHUS 1 Ka4yecTBa YCBOEHUS Matepunana pasaena (passutne KoMNeTeHLuii
OK-8, OK-10, OK-12, OK-14). Obcyxnaemble Bonpockl: 1. OCHOBHbIe NapaMeTpbl ONTUYECKOrO
nanyyeHuns. 2. Metoabl U3MepeHns ANnHbl BONHbI. 3. MeToabl N3MEPEHNS MOWHOCTN U3NyYeHus. 4.
MeTtonbl n3MepeHns gasbl KOrePEHTHOO ONTUYECKOro N3nydeHuns. 5. Metoabl U3MepeHns aHeprum
CBETOBbIX NMMYNbCOB.

Tema 3. NMonsipusaunoHHbIe 3/IEMEHTbl ONTUYECKUX CUCTEM.
YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa YCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). Obcyxnaemble Bonpockl: 1. CBeT kak nonepeyHas anekTpoMarHnTHas
BoMHa. 2. Buaobl nonspusaunm ceeta. 3. Cnocobbl Nony4YeHNs NTMHENHO-NONSAPM30BAHHOrO CBETA. 4.
Monsipmaartopsbl: Kpuctananydeckne n nonspoungsl. Ix ocobeHHOCTH 1 cTeneHb nonspuaaunu. 5.
da3zoBble NNACTUHKK 1 X gencrtene. 6. Kpyroeas n snauntudeckas nongapusauus. Vx nonyvyeHue n
aHanua.

Tema 4. CnekTpanbHas ounbTpaumusi oNnTUYECKOro Nsny4yeHus.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

MNpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa yCBOEHUS MaTepuana pasgena (passmTme KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). Obcyxnaembie Bonpocol: 1. Metoabl ounbTpaumm onTn4eckoro
n3nyyeHms. 2. AbcopbumoHHble cBeTodunbTpbl. 3. IHTEpepPEeHLMOHHbIE CBETOPUNILTPEI. 4.
[Monsipr3aumoHHO-MHTEPMEPEHLIMOHHbBIE CBETOPUILTPDI.

Tema 5. CnektpanbHble NpUOOpbLI.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpoBepka rnybuHbl NOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena Obcyxaaemble BONPOChHI:
1. Obwas cxema cnekTpanbHoro npubopa. 2. MNnockocTb Ancnepcun 1 nepneHankynpHas ein. Xon
ny4yei B 9TMX nnockocTsx. 3. JudppakLMoHHbIE SBNEHWS B CNeKTpanbHbix Npubopax. HopmanbHas
WUpUHa Wwenw.

Tema 6. [lncppakLLMOHHbIE peLUeTKU.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MpoBepka rnybvHbl NOHMMaHUS 1 Ka4yecTBa YCBOEHUS Matepuana pasaena (passutne KoMneTeHunia
OK-8, OK-10, OK-12, OK-14, INK-3). Obcyxnaembie Bonpockl: 1. AMNANTyaHas AmgpakumoHHas
pelweTka. SIBneHns, onpeaensiowme pasnoxeHne peleTkon ceeta B cnekTp. 2. Teopus nnockom
AndbpakumoHHom peweTtkn. 3. asosBas ougopaumoHHas peweTka. PeweTka ¢ TpeyronbHbIM
npocounem wrpmuxa. 4. Fonorpadpuyeckmne onpaunoHHbIe pewWweTkn, UX NpenMyLlecTaa.

Tema 7. UHTepchepometp Pabpu-Mepo.
npeseHTauns , NpuMepHble BONPOCHI:

MNpoBepka cnocobHOCTH K CAMOCTOSATENIbHOMY OCBOEHMIO HOBOMO, B TOM YACNE OPUTMHANBHOTO,
mMarepvana 1 yMeHus npenogHeceHns matepuana B Buae MynbTUMeoninHon npeseHTauun. Passntmne
komneteHumn OK-12, MK-2, NK-3. Tembl npe3seHTauuin: 1. YCTPONCTBO MU NPUHLUN OEACTBUSA
nHTepcgpepomeTpa Pabpu-lepo. 2. Kpmeas nponyckaHms nHtepdpepometpa ®abpu-lepo.
3aBUCMOCTb OT KO3pdoMLMEHTa OTPaXeHMs 3epkarn.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

MpoBepka rnybrHbl NOHMMaHUS 1 Ka4yecTBa YCBOEHUS Matepunana pasaena (passutue KoMneTeHLuii
OK-8, OK-10, OK-12, OK-14, INK-3). Obcyxnaemble Bonpockl: 1. Yrnosas n nMHenHas oncnepcus
nHtepdepomeTpa Pabpu-epo. 2. ObnacTe cBobOAHON ancnepcumn nHTepdepomeTpa Pabpu-lepo.

Tema 8. dypbe-cnekTpoMeTpbl.
npes3eHTauus , NPUMepHbIe BOMPOCHI:

MNpoBepka cnocobHOCTM K CAMOCTOATENBHOMY OCBOEHMIO HOBOrO, B TOM YMC/E OPUTMHANBHOrO,
mMaTepvana n yMeHus npenogHeceHns matepuana B Buae MynbTUMeauinHon npeseHTaunn. Passntme
komneteHumn OK-12, MK-2, NK-3. Tembl npeseHtauuin: 1. NpuHUnn gypbe-cnekTpockonuun. 2.
Bomrpbiwn dengxeta n XakuHo. 3. Anogusauus.

YCTHbIA OMPOC , NPMMEPHbIE BOMPOChHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa YCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14, NK-3). Bonpocbl ans obcyxaeHus: 1. Cxembl goypbe-CnekTpOMETPOB.
2. icTo4HMKM cBeTa 1 aetekTopbl Ans oypbe-CrnekTpoMeTpoB.
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Tema 9. HeKOTOpre crneKTpockonuyeckune Metooukun: 0630p.
npe3eHTauunsa , npuMepHble BOMPOCHI:

MpoBepka cnocobHOCTM K CaMOCTOATENBbHOMY OCBOEHMIO HOBOFO, B TOM YMC/IE OPUTMHANBHOTO,
mMarepuvana n yMeHus npenogHeceHns matepuana B Buae MynbTUMeaninHon npeseHTauun. Passntmne
komneteHumin OK-12, MK-2, MNMK-3. Tembl ang npeseHtaumii: 1. Metoabl NIOMUHECLIEHTHOM
cnekTpockonuu. 2. BpemeHHas cenekuns cnektpos KP v niomnHecueHumun. 3. Cnektpockonus
Onddoy3HOro oTpaxeHus, popmyna Kybenkn-MyHka. 4. KombrHaumoHHOe paccesiHue ceeTa,
BbIHY>XAE€HHOE KOMOVHALIMOHHOE paccesiHue.

YCTHbIA ONpPOC , NPUMEPHbIE BOMPOCHI:

MpoBepka rnybvHbl NOHMMaHUS 1 Ka4yecTBa YCBOEHUS Matepuana pasaena (passvMtne KoMneTeHunia
OK-8, OK-10, OK-12, OK-14, MNK-3). Tembl ona obcyxaenus: 1. NMpenmywectsa NIOMUHECLIEHTHOM
CNEKTPOCKONMUN NO OTHOWEHUIO K CNEKTPOCKONUK nornoweHus. 2. Npupoaa cnekTpos
KOMOMHALMOHHOIO pacCesiHMs C KNacCM4YeCcKoin 1 KBaHTOBOW ToYek 3perus. 3. MNMpupoaa
BbIHY>XAEHHOIr0 KOMOUHALMOHHOIO pacCcesiHuS.

Tema . UToroesasi popma KoHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

BOHpOCbI Ha 3a4erT.

1. Monsapr3aunoHHble 3aneMeHTbl onTn4ecknx cuctem. OCHOBHbIE NapameTpbl MIMHERHOTo
nonsipusatopa. [Bynydenpenomnsiowme nonspusatopbl. JuxponyHole nonspusatopsbl. MneHo4Hble
nonsipouabl. [lpyrve Tnbl NONSpU3aTopoB.

2. ®azosble nnacTnHkK. OnTuyeckmne Bpawartenu. ,ﬂenonﬂpmsyromme onTn4yeckmne CUCTeEMbI.

3. HapeaHble 1 ronorpadmyeckne omgpakumMoHHble peweTkn. YpaBHEHNE PeLeTKN, yrnoBas
oucnepcus, paspeliarouas cnocobHocTb. PasneneHne nopsakos. Yron 6necka. hpeKTMBHOCTb
aMNANTYOHbIX M Pa30BbIX PELIETOK.

4. CnekTpanbHble Npubopbl C NIOCKUMK pelleTkaMu. BorHyTble AMppakLMOHHbIE PELeTKU, NX
cBoiicTBa. Monorpadomyeckme BorHyTole peweTtkn. CnekTpanbHble Npubopbl C BOrHYThIMU
ONCPPAKLMOHHBIMY peLIeTKaMU.

5. NHTepdepomeTp Pabpu-MNepo. Otnmumne ero annapaTtHOn oyHKUMM OT annapaTHON oyHKLMK
MPU3MEHHbIX 1 AndPaKUMOHHbIX Nprnbopos. Obnacte cBOHOLHOM AMCNEPCUM U pa3peLleHne
nHTEepgpepomeTpa. Cnocobbl CKaHNPOBaHMSA CNEKTPa, CrekTpanbHas WPUHA CKaHMpPYoLWel
anagoparmbl. CeeTtocuna nHTepgepomeTpa.

6. Vicnonb3oBaHune uHtepgepometpa ®abpu-lepo B cnektpanbHbix Nprbopax 1 B nasepHoi
TexHuke. Jlasepbl ¢ pacnpeneneHHon 06paTHON CBSA3bIO.

7. dypbe-cnekTpomeTpbl. AnnapatHas yHKuus dypbe-cnektpometpa. Cnocobbl CKaHNPOBaHKS.
BrnnsaHue ouckpetnsauun. Anoamnsauus. lNpenmylwectea pypbe-CnekTpoMeTpoB: Bbiurpbiw XakmHO
1 Boinrpbiw Pengxeta. CUCAM - npuHUMN OeicTBUs, npemmyliectsa n obnactu
npumeHeHus.llepectpameaembie rno yacTtote nasepsl YKW. HennHenHo-onTnyeckne komnpeccopsl
YKW.

8. HekoTopble cnekTpockonuyeckme MeTOAUKWN: CeKTPOCKONUS Andody3HOro oTpaxeHus, oopmyna
Ky6enkun-MyHka. Cnektpockonus HIMBO.

9. MeToapbl NIOMMHECLIEHTHOWM criekTpockonuu. BpemeHHas cenekums cnektpos KP n
NIOMUHECLIEHLIMW.

10. KombuHaLMoHHOE paccesiHue CBeTa, BblHy>XXAEeHHOEe KOMOUHALIMOHHOE paccesiHme.

7.1. OcHOBHas nuTeparypa:

1. OnTnyeckas cnekTpockonms 06 bEMHbBIX MOMYNPOBOAHNKOB U HAHOCTPYKTYP [DNEKTPOHHbIN
pecypc] / B.b. Tumopees. - U3a.: "JlaHb" , 1-e n3g., 2015. - 512 c. ISBN: 978-5-8114-1745-2.
http://e.lanbook.com/view/book/56610/
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2. MonekynsipHasi CnekTpoCKOMMs: OCHOBbI TEOPUN 1 NpakTuka: Y4yebHoe nocobvie [DNeKTpOoHHbI
pecypc] / ®.®. luteuH, B.T. Ldybposckuii n ap.; Moa pea. ®.d.JinteuHa - M.: HALL UHDPA-M,
2014. - 263 c. http://znanium.com/catalog.php?bookinfo=444657

3. MonspnsaunoHHas onTtuka [SnekTpoHHbIN pecypc] / E. ®. NweHko, A. J1. Cokonos. - M.:
duamatnut, 2012. - 456 c.

http://e.lanbook.com/books/element.php?pl1_id=5270

4. OnTnyeckme namepeHmns [AnekTpoHHbln pecypc] / A. H. AHgpees, E. B. Naspunos, I". . lwaHuH n
ap. - M.: YHusepcutetckas kHura; Jloroc, 2012. - 416 c.

http://znanium.com/catalog.php?bookinfo=469178

5. Ceprees, A. ['. HaHomeTponorus : MoHorpadoms [OnekTpoHHbI pecypc] / A. I'. Ceprees. - M. :
Noroc, 2011. - 416 c. - ISBN 978-5-98704-494-0. http://znanium.com/bookread.php?book=469008

6. OnTuyeckne namepeHus [OnekTpoHHbI pecypc] / A. H. AHgpees, E. B. Maspunos, I". I'. NwaHuH 1
ap. - M.: YHusepcutetckas kHura; Jloroc, 2012. - 416 c. - ISBN 978-5-98704-173-2.
http://znanium.com/bookread.php?book=469178

7.2. lononHutenbHasa nuteparypa:

1. OkcnepumeHTanbHas onTuka [OnekTpoHHbIn pecypc] / B.B. Jlebenesa. - M.: MI'Y, 2005. - 282 c.
http://www.ph4s.ru/book_ph_spektroskop.html

2. BBegeHue B akcnepunMeHTanbHyto cnektpockonuio / B.. Manblwes. - M.: Hayka, 1979. - 480 c.

3. TexHuka n npakTtuka cnektpockonuu / A.H. 3angens, I.B. Octpoeckas, HO.1. Octposckuii.,
1976. - 392 c.

4. BeeneHue B dpypbe-cnektpockonuio / P. benn. - M.: Mup, 1975. - 382 c.

5. lNonapu3oBaHHbIn cBeT. [NonyyeHne n ncnonb3osaHue: nep. ¢ aHrnunckoro /Y. Wepknudpdp. - M.:
Mwup, 1965. - 264 c.

7.3. UHTepHeT-pecypcChbl:

Buknneaus - ceobonHas sHumknonenms - http://ru.wikipedia.org/

Bce ons ctygeHTa - http://www.twirpx.com/

Hay4Has 6ubnnoteka uMm. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

OneKTPOHHbIE KHUIMK - http://eknigi.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne gucumninHbl "TexHrKa onTUYeckon CNeKTPoCKoNU pagnocnekTpockonum'
npegnonaraeT NCNOMb30BaHNE CneayowWwero MaTepranbHO-TEXHNYECKOro 0becneyeHuns:

Y4yebHo-MeToan4eckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYNHERLINX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OpPraHoB, Npenoaasartenein Beaylwmnx By30B CTPaHbl, BbICOKOKBANMGULMPOBAHHbIX
cneumanncToB B pas3nnyHbix cdoepax busHeca. PoHO 6M6nMoTekn coopMmnpPoBaH C y4ETOM BCEX
N3MeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu N CIPaBOYHUKN,
3aKOHO4aTENbHO-HOPMATMBHbBIE AOKYMEHTbI, CNeunanbHble Nepnoanyeckne n3naHns n n3naHns,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee sBpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSaM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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Mporpamma ancumnanHbl "TexHnka onTuYecKor cnekTpockonum pagunocnektpockonuun®; 011800.62 Pagnodmnaunka; ctaplumii Hay4Hbli
COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Ins npoBeneHUst 3aHATUIA TPpebytoTcs NEPEHOCHON KOMMbIOTEP C YCTAHOBEHHBIM MPOrPaMMHbIM
obecneyeHnem u (xenatenbHo) ¢ 6ecnpoBoLHbIM AOCTYNOM B CceTb VIHTEpPHET, a Takxe
MYNbTUMEANAHbI KOMMNEKC, BKIOYAKOWMA Kak MUHUMYM My/bTUMELMA-NPOEKTOP U 3KpaH, nnbo
MHTEepPaKTMBHas Locka.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pagnoduanka” n npodomnio noarotoskn Grsnka MarHUTHbIX SBNEHNUN .
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