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Mporpamma ancumninHbl "TexHnka onTu4eckor cnekTpockonuu paavnocnektpockonumn"; 03.03.03 Pagnodumanka; ctapwmin Hay4HbIA
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

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.6 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

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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Mporpamma ancumninHbl "TexHnka onTu4eckor cnekTpockonuu paavnocnektpockonumn"; 03.03.03 Pagnodumanka; ctapwmin Hay4HbIA
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
Ob6was TpyaoeMKoCTb AUCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMANHBI 3a4€T 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.

v 1 5 0 0 YCTHbIN onpoc
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Mporpamma ancumninHbl "TexHnka onTu4eckor cnekTpockonuu paavnocnektpockonumn"; 03.03.03 Pagnodumanka; ctapwmin Hay4HbIA
COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
N OvcumnnuHbl/ Cemecrpcgzggrga nx T?Xﬁgg:)l(()ocm Telqll(l.cl).l.:Tt: (C)E:;PMH
Moayns Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
Tema 2. N3mepeHve
napameTpos YCTHbIN onpoc
2. onTn4yeckoro / 35,7 2 0 0
n3ny4eHuns.
Tema 3.
lMpeseHTauns
MMonspunsaumnoHHble o
3. SNEMEHTb! ONTAYECKYX 7 9,11 2 0 0 YCTHbIN onpoc
CUCTEM.
Tema 4. CnekTpanbHas Konnokauym
4 punbTpALS 7 13,15 2 0 0 YCTHbIA onpoc
‘lonTnyeckoro ’
n3ny4yeHuns.
Tema 5. CnekTpanbHble YCTHbIN onpoc
5'np|/|60pb|. 7 9-10 2 4 0
Tema 6. y
6.[/dndpakumnoHHbIe 7 11-13 2 4 0 YCTHbl onpoc
peLeTku.
Tema 7. [MpeseHTaumns
7.VIHTepdpepometp 7 14 2 2 0 YCTHbIN onpoc
dabpu-epo.
[MpeseHTaums
Tema 8. y
8. DypPbe-CrIeKTPOMETPbI. 7 15-16 | 2 2 0 YCTHbI onpoc
Tema 9. HekoTtopble [MpeseHTaums
9.|cnekTpockonuyeckue 7 17-18 2 6 0 YCTHbIN onpoc
MeToaunkn: 063op.
Tema . Ntorosas 3avet
" |doopma KoHTpoOnS / 0 0 0
WNtoro 18 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 (2 4aca(oB)):

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.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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Mporpamma ancumninHbl "TexHnka onTu4eckor cnekTpockonuu paavnocnektpockonumn"; 03.03.03 Pagnodumanka; ctapwmin Hay4HbIA
COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

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.
NeKLuMoHHoe 3aHsiThe (2 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 (2 4aca(os)):

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

Tema 5. CnekTpanbHble NpubopbI.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

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.
neKuMnoHHoe 3aHsiThe (2 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.
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Mporpamma ancumninHbl "TexHnka onTu4eckor cnekTpockonuu paavnocnektpockonumn"; 03.03.03 Pagnodumanka; ctapwmin Hay4HbIA
COTPYOHVK, K.H. (BoueHT) KOcynos P.B.

NeKUuMoHHoe 3aHsiThe (2 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)

Buabl
Hepens | camocTtositensHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTyOEeHTOB
OcBoeHune
Tema 1. MecTo onTukm mMarepuana
1N CnekTpockonuun B nekumu,
COBPEMEHHOM HayKe U n3yvyeHume § 1
1 [TEXHUKE, 3ana4n OOMONHUTENBbHON
‘lcnekTpockonuu. nntepartypebl,
deHomeHonorn4yeckas noarotoBska K
Teopusa usny4yeHuns yCTHOMY onpocy
SiHWTenHa. MoAroToBKa K
YCTHOMY Onpocy

OcBoeHune
marepuana
nekuun,
Tema 2. N3mepeHne n3y4veHune ] 5
» [napameTpos 7 357 OONONMHUTENBHOW
‘lonTnyeckoro L inuTepartypbl,
N3nyyeHuns. noaroToBka K
YCTHOMY onpocy
NnoAroToBkKa K
YCTHOMY Onpocy
OcBoeHune
marepuana
nekuun,
n3yyeHve
Tema 3. [ONONMHUTENbHOW
3 Monsipn3aumnoHHble - 911 nnteparypel,
‘lanemMeHTBhl oNTNYecknx ’ noaroToBka K
CUCTEM. YCTHOMY Oonpocy
NnoAaroToBkKa K
npeseHTaumnm

NoAroToBka K 1
YCTHOMY orpocy

dopMbl KOHTPONSA
camoCTosITeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

YCTHbI OnpocC

1 YCTHbIN onpoc

YCTHbI Onpoc

2 YCTHbI onpoc

1 YCTHbI OnpocC

2 [MpeseHTaums

YCTHbI onpoc
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Paspen
AduncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKoCcTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Tema 4. CnekTpanbHas
donnbTpauma
‘lonTnyeckoro
N3ny4eHuns.

13,15

OcBoeHune
mMaTtepmana
nekumu,
n3y4yeHune
DOMNONHUTENbHOM
nutepaTtypsl,
noaroToska K
YyCTHOMY Onpocy

YCTHbI Onpoc

NOAroToBKa K
KONNOKBUYMY

Konnoksuym

NoAroToBKa K
YCTHOMY orpocy

YCTHbIA onpoc

Tema 5. CnekTpanbHbie
"Inpnbopbl.

OcBoeHune
marepuana
nekuun,
n3y4yeHve
LOMNONHUTENbHOM
nurtepartypbl,
noaroToBka K
YCTHOMY OMpocy

YCTHbI ONpocC

NoAroToBka K
YCTHOMY Onpocy

YCTHbIA onpoc

Tema 6.
|dundopakumnoHHble
peLweTKu.

11-13

OcBoeHune
martepuana
nekuun,
n3y4yeHve
LOMNONHUTENbHOW
nutepartypbl,
MnoAroToBka K
YCTHOMY Ornpocy

YCTHbI ONpocC

NoAroToBka K
YCTHOMY onpocy

YCTHbIA onpoc

Tema 7.
NHTepdepomeTp
dabpu-Mepo.

14

noAaroToBka K
npeseHTaumm

npeseHTauus

NoAroToBKa K
YCTHOMY onpocy

YCTHbI ONpocC

Tema 8.
"|Pypbe-cnekTpoMeTpsl.

15-16

noaroToeka K
npeseHTaumm

npeseHTauus

NoaroToBka K
YCTHOMY onpocy

YCTHbI ONpocC

Tema 9. HekoTtopble
.[cnekTpockonuyeckmne
mMeToaunku: 063op.

noaroToeka K
npeseHTaumm

npeseHTauus

17-18

NoaroToBka K
YCTHOMY Onpocy

YCTHbI OnNpocC

NTtoro

36

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHuUs
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B xone nekuuin 3HauynTenbHas 4acTb Marepuana npeacrasneHa CTyoeHTam B BUOE MyNbTUMEOUNAHbIX
npe3eHTaLuii, YTO NO3BONSET CYLECTBEHHO YBENNYNTL 06 bEM NPENoLHOCUMOro MaTepuana no
CpaBHEHWIO C TPaAULMOHHbLIM NoaxonoM. [1o xony 3aHATUI CTyOeHTaM npeanaraeTcs y4acTBoBathb B
paspelleHun npennaraeMblx NPobnemMHbIX CUTyaumnii, 06 bSCHATb BO3MOXHbIE apTedakTbl B
ONTUYECKMX U3MEPEHNSX Ha Base yXXe UMEIOLLNXCS 3HAHWUIA, 4TO JaeT BO3MOXHOCTb
LOMONHWUTENBHOrO YCBOEHMS yXe NPOMAEHHOro Matepuana, ero ucnonb3oBaHue ans pasbopa
KOHKPETHbIX cuTyaumia. lNMpaktnyeckas 4yacTtb 3aHATUIA npegnonaraeT nocelweHne onTuyeckmx
nabopatopwuii KazaHckoro cpenepanbHOro yHuBepcuteTa, MHCTUTYTOB KasaHCKOro Hay4yHoro LeHTpa
PAH, TpeHuHr1n no NoCTPOEHMIO N HACTPOIKE KOHKPETHbIX ONTUYeCKnx cxem. B xone
camocCToATeNbHOW paboThl CTyAeHTaM NpeanaraeTcs 03HaKOMUTLCS C NpeanaraemMbiMn ans
CaMOCTOSATENIbHOIO U3y4eHns pasaenamMv QUCLUMNIHBI, NMOArOTOBUTL pedoepaThbl U NMpe3eHTaLmu,
npeacTaBUTb X B X04€e ayAUTOPHbIX MPAKTUYECKUX 3aHATUIA.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThl CTYAEHTOB

Tema 1. MecTo ONTUKM U CMIEKTPOCKONUN B COBPEMEHHOM HayKe U TEXHUKe, 3afaun
cnekTpockonuu. deHoMeHoNnormyeckasi Teopusi U3nyyeHusi SMHLWTENHa.

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa YCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUmMi
OK-8, OK-10, OK-12, OK-14). Obcyxaaembie Bonpockl: 1. Buabl nepexonoB B ABYXYPOBHEBOWA
KBaHTOBOW cucteme. 2. KoadppmumeHTbl SnHwTtenHa. CeA3b Mexay KoadpduumeHTamm ons
BbIHY>XX[AEHHbIX U CMOHTaHHbIX Nepexonos. 3. CeyveHne nornoweHns. Cuna ocumnnaropa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa yCBOEHUS MaTepuana pasgena (passmTre KOMNeTeHUMi
OK-8, OK-10, OK-12, OK-14). Obcyxaaembie Bonpockl: 1. Buabl nepexonoB B ABYXYPOBHEBOWA
KBaHTOBOW cucteme. 2. KoadbpmumeHTbl SnHwrenHa. CeA3b Mexay KoadpduumeHTamm ons
BbIHY>XAEHHbIX U CMIOHTaHHbIX Nepexonos. 3. CeyveHne nornoweHns. Cuna ocumnnaropa.

Tema 2. U3mepeHuMe napaMeTpoB ONTUHECKOTrO U3NyYEHUS.
YCTHbI onpoc , NpYMepHble BONPOCHI:

MpoBepka rnybvHbl NOHMMaHUS 1 Ka4yecTBa YCBOEHUS Matepuana pasaena (passuMtne KoMneTeHuuia
OK-8, OK-10, OK-12, OK-14). Obcyxnaemble Bonpockl: 1. OCHOBHbIE NapaMeTpbl ONTUYECKOrO
n3nyyexms. 2. Metoabl U3MepPEHNS ANNHbI BOMHbI. 3. MeToabl N3MEPEHNS MOWHOCTU U3NYYeHUS. 4.
MeToabl 3MepeHns goasbl KOrEPEHTHOrO ONTUYECKOro U3nyyYeHns. 5. Metoabl UsMepeHns aHeprum
CBETOBbIX MMYbCOB.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

MNpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (passmTre KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). O6cyxnaembie Bonpockl: 1. OCHOBHbIE MapamMeTpbl ONTUYECKOr0
n3nyveHns. 2. Metoabl 3MepPeHnNs AnvHbI BOMHbI. 3. MeToabl N3MEPEHUS MOLHOCTM U3NYYEeHUS. 4.
MeTonbl n3mMepeHns pasbl KOrepPeHTHOro ONTUYECKOro N3ny4yeHns. 5. MeToabl U3MepeHns sHeprum
CBETOBbIX MMMNYNbCOB.

Tema 3. HOHHPMSaLIMOHHbIe SJ/1IeMeHTbl ONTUYECKUNX CUCTEM.
I'Ipe3eHTau|/|9| , MPUMEpPHbIE BOMPOCHI:

MNpoBepka cnocoBHOCTH K CAMOCTOSATENIbHOMY OCBOEHMIO HOBOMO, B TOM YACNE OPUTMHANBHOTO,
mMarepuvana 1 yMeHusa npenogHeceHns matepuana B Buae MynbTUMeoninHon npeseHtauun. Passntmne
komneteHumn OK-12, MK-2, NK-3. Tembl npe3eHTauuin: 1. NneHoYHbIE 9NEMEHTbI NONSPU3aLNOHHON
onTukmn 2. Kpuctannnyeckne aneMeHTbl Nonspmu3aunoHHON ONTUKN

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MpoBepka rnybnHbl MOHMMaHNS U Ka4ecTBa YCBOEHUSI MaTepuana pasaena (passmTe KOMNeTeHLmMi
OK-8, OK-10, OK-12, OK-14). Obcyxaaemble Bonpockl: 1. CBeT kak nonepevHas anekTpomMarHmTHas
BoMHa. 2. Buaobl nonsipusaunm ceeta. 3. Cnocobbl Nony4YeHns TMHENHO-NONSPM30BaHHOrO cBeTa. 4.
[MonapuaaTtopsbl: KpUcTanInyeckme n nons
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). O6cyxpaemble Bonpockl: 1. CBeT kak nonepeyHas anekTpoMarHnTHas
BonHa. 2. Buaobl nonspusaunm ceeta. 3. Cnocobbl Nony4YeHNs NTMHENHO-NONAPM30BAHHOrO CBETA. 4.
Monspmaartopsbl: Kpuctananydeckne n nonspoungsl. Ix ocobeHHOCT 1 cTeneHb nonspuaaunu. 5.
da3zoBble NNACTUHKK 1 nx gencrtene. 6. Kpyroeas n snamntudeckas nongapusauus. Vx nonydyeHue n
aHanua.

Tema 4. CnekTpanbHas hunbTpaums ONTUHECKOro U3ny4veHus.
KonnokeuyM , npuMepHble BOMPOCHI:

MNpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (passmTme KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). KoHTponupyembie Bonpocbl: 1. MNonsapunaaunoHHble 9NEMEHTDI
onTtuyeckmx cmcteM. OCHOBHblE MapaMeTpbl MIMHENHOro nonspusaTtopa. [Bynyyenpenomnsiowme
nonspuaaropsbl. JuxponyHble nonspuaartopsl. [1neHo4YHble nonspoudbl. pyrne tunbi
nonspusaTtopos. 2. dazosble nnacTuHku. OnTnyeckme spawarenu. enongapuayowme onTnyeckme
cuctembl. 3. HapesHble 1 ronorpaduyeckne AMgpakunoHHbIE peweTKn. YpaBHEHNE pewweTky,
yrnosas gmcnepcus, paspelarowas cnocobHoctb. PazneneHne nopsokos. Yron 6necka.

O PEKTNBHOCTb aMMINTYAHbIX 1 0a30BbIX peweTok. 4. CnekTpanbHble MPrMbopbl C MNOCKUMM
peweTkamn. BorHyTble angpakumMoHHbIE peleTkn, x cBoincTea. [onorpaduyeckne BorHyTbie
peweTkn. CnekTpasnbHble NPpMbopbl C BOrHYTbIMM ANMPaKUMOHHBIMU peweTkamu. 5. IHTepdepomeTp
dabpu-lMepo. OTanyme ero annapaTHOM OYHKLUMM OT annapaTHo gyHKLMN NPU3MEHHbIX U
AMGOPaKUMOHHbBIX Nprnbopos. ObnacTtb CBOOOOHON AUCNepCcUn N paspeeHne nHTepgepomeTpa.
Cnocobbl cCkaHMPOBaHNS CNEKTPa, CNeKTpanbHas WUpUHa ckaHupyowen anadgparmbl. CeBetocmna
nHTepdepomeTpa. 6. Micnonb3osaHue nHtepgepometpa Pabpu-fepo B cnekTpanbHbix Npubopax u
B Nla3epHOI TexHuke. Jlazepbl ¢ pacnpeneneHHo 06paTHON CBS3bIO.

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

MNpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa yCBOEHUS MaTepuana pasgena (passmTve KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14). Obcyxnaembie Bonpocol: 1. Metoabl ounbTpaumm onTn4eckoro
n3nyyenms. 2. AbcopbumoHHble cBeTodunbTpbl. 3. IHTEpEepPEHLMOHHbIE CBETOPUNILTPEI. 4.
MonspnaaunoHHO-MHTEPdIEPEHLINOHHbIE

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MNpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (pa3smTme KOMNeTeHUmi
OK-8, OK-10, OK-12, OK-14). Obcyxnaembie Bonpocol: 1. Metoabl onnbTpaumm onTu4ecKoro
n3nyyenms. 2. AbcopbumoHHble cBeTodunbTpbl. 3. IHTEpEPEHLMOHHbIE CBETOPUNILTPEI. 4.
MNMonapun3aunoHHoO-NHTEPPEPEHLIMOHHbIE CBETOPUNBLTPHI.

Tema 5. CnekTpanbHble NpuobopbI.

YCTHbI 0NpocC , MpYMepHble BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena Obcyx.aaemMble BONPOChHI:
1. Obwas cxema cnekTpanbHoro npubopa. 2. MNnockocTb Ancnepcun 1 nepneHankynpHas ein. Xon
ny4yei B 9TMX nnockocTsx. 3. JudppakLMoHHbIe SBNEHNS B CNeKTpanbHbiX Npubopax. HopmanbHas
WUPUHA Wenw.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUSI MaTepuana pasgena Obcyxaaemble BONPOChHI:
1. Obwas cxema cnekTpanbHoro npubopa. 2. MNnockocTb Ancnepcun 1 nepneHankynpHas ein. Xon
nyyei B 9TMX nNnockocTsx. 3. JudppakLMoHHbIE SBNEHWS B CNeKTpabHbIX Npubopax. HopmanbHas
WUPUHA Wenw.

Tema 6. OucbpakLuMOHHbIe peLUueTKM.

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

MpoBepka rnybuHbl NOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14, NK-3). Obcyxnaemble Bonpochkl: 1. AMNAMTyaHas AncppakLnmoHHas
pelweTka. SBneHns, onpenensowme pasnoxeHue peleTkon ceeta B cnekTp. 2. Teopus rnnockomn
AndppakumoHHon peweTtkn. 3. DasosBas audpaumoHHas peweTka. PeweTka ¢ TpeyronbHbIM
npocpunem wrpmuxa. 4. fonorpaduyeckme ompauroHHble peweTkn, UX NnpenmyLlecTsa.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:
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MpoBepka rnybuHbl MOHMMaHNS U Ka4ecTBa yCBOEHUSI MaTepuana pasaena (passuTe KOMNeTeHUWi
OK-8, OK-10, OK-12, OK-14, NK-3). Obcyxnaemble Bonpocbl: 1. AMNInTygHas ancppakumoHHas
peweTka. S1BneHns, onpenensowme pasnoxXeHne peleTkon ceeta B CnekTp. 2. Teopurs nnockom
AngppakumnoHHom peweTtkn. 3. daszosas ongpaumoHHas peweTka. PeweTka ¢ TpeyronbHbIM
npodpounem wrpuxa. 4. [ronorpadunyeckne gudopaumoHHble peweTku, X NpemyLecTsa.

Tema 7. UHTepchepometp Pabpu-lepo.
npe3eHTauus , NpMMepHble BOMPOCHI:

MNpoBepka cnocoBHOCTM K CAMOCTOATENBHOMY OCBOEHMIO HOBOrO, B TOM YMC/IE OPUTMHANBHOTO,
mMaTtepvana n yMeHus npenogHeceHns matepuana B Buae MynbTuMeauinHon npeseHTtaunn. Passutme
komneteHumn OK-12, MK-2, NK-3. Tembl npe3eHtauuin: 1. YCTPONCTBO MU NPUHLUN OEACTBUSA
nHTepcpepomeTpa Pabpu-epo. 2. Kpmeas nponyckaHms nHtepdgpepometpa ®abpu-llepo.
3aBUCMOCTb OT KO3pdomLMEHTa OTpaXeHMs 3epkar.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4eCcTBa YCBOEHUS MaTepuana pasgena (passmTne KOMNeTeHUMi
OK-8, OK-10, OK-12, OK-14, NK-3). Obcyxnaemble Bonpochbl: 1. Yrnoeas v nuHeiHas gucnepcms
nHTepcpepomeTpa Pabpu-Mepo. 2. Obnactb cBO6OAHON Ancnepcun nHTepdpepometpa Pabpu-llepo.
Tema 8. dypbe-cnekTpoMeTpbl.

npeseHTauus , NpUMepHble BONPOCHI:

MNpoBepka cnocobHOCTM K CAMOCTOATENBHOMY OCBOEHMIO HOBOrO, B TOM YMC/E OPUTMHANBHOrO,
maTepvana n yMeHus npenogHeceHns matepuana B Buae MynbTuMeauinHon npeseHTtaunn. Passutme
komneteHumin OK-12, MK-2, NK-3. Tembl npe3eHtauuit: 1. MNpuHumnn dypbe-cnekTpockonuu. 2.
Bbinrpbiwm denpxeta n XakuHo. 3. Anogmsaums.

YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUS MaTepuana pasgena (passmTme KOMNeTeHUmni
OK-8, OK-10, OK-12, OK-14, INK-3). Bonpocbl ans obcyxneHusi: 1. Cxembl coypbe-CnekTpOMETPOB.
2. \cToqHMKM cBETa 1 AeTekTopbl Ans oypbe-CrneKkTPOMEeTPOB.

Tema 9. HeKOTopble CcrieKTpockonuyeckue Metooukun: 0630p.
npe3eHTauuns , npMMepHblie BOMPOChHI:

MpoBepka cnocobHOCTM K CaMOCTOATENBHOMY OCBOEHMIO HOBOFO, B TOM YMC/IE OPUTMHANBHOTO,
mMarepuana n ymeHus npenogHeceHns Martepuana B Buge MynbTuMeaninHon npeseHtaumn. Passutue
komneteHumin OK-12, MK-2, MNMK-3. Tembl ang npeseHtaumii: 1. Metoabl NIOMUHECLIEHTHOM
cnekTpockonuu. 2. BpemeHHas cenekuns cnektpos KP n niomnHecueHumun. 3. Cnektpockonus
Ondodoy3Horo oTpaxenus, popmyna Kybenkn-MyHka. 4. KombrHaumoHHOe paccesiHne cBeTa,
BbIHY>XAE€HHOE KOMOVHALIMOHHOE paccesHue.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

MpoBepka rnybuHbl MOHMMaHNS 1 Ka4ecTBa yCBOEHUSI MaTepuana pasgena (passmTre KOMNeTeHUMi
OK-8, OK-10, OK-12, OK-14, INK-3). Tembl ons obcyxaeHus: 1. Npenmyliectsa NlOMUHECLEHTHOWA
CMEKTPOCKOMMKX MO OTHOLWEHWIO K CNeKTpocKonun nornoweHuns. 2. Nprupoaa cnekTpos
KOMOMHALMOHHOr0 PacCesiHNS C KacCMYeCcKol N KBaHTOBOM Toyek 3peHus. 3. MNpupoaa
BbIHY>XAE€HHOr0 KOMOMHALMOHHOIO PaccesiHusI.

UtoroBas cpopmMa KOHTponsi

3a4ert

MpuMepHbIe BONPOCHI K 3a4eTy:

Bonpochbl Ha 3a4er:

1. MonsgpusaunoHHbIe aneMeHTbl onTuYecknx cuctem. OCHOBHbIE NapaMeTpbl IMHENHOrO
nonapusaropa. Lsynydyenpenomnsiowme nongpmnsatopbl. LuxponyHbie nongpusartopsbl. [neHo4YHble
nongapowvabl. lpyrue Tunbl NoNspn3aTopos.

2. ®azosble NnacTMHkN. OnTuyeckue Bpawarenu. Jenonspuayowme onTnYeckme CUCTEMbI.

3. HapeaHble 1 ronorpaguyeckme AngopakUoHHble pelweTki. YpaBHeHVE peweTku, yrnosas
aucnepcus, paspelatowas cnocobHocTb. PasnenexHne nopsiakos. Yron 6necka. 9gpekTMBHOCTb
aMnAnTYOHbIX N Pa30BbIX PELeToK.
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4. CnekTpanbHble Npubopbl C MNOCKMMK peleTkamn. BorHyTble AMppakLUMOHHbIE PELLETKN, UX
cBoiicTBa. onorpachuyeckne BorHyTble pewetkn. CnektpanbHble Nprbopbl C BOTHYTHIMY
LMPPAKLMOHHBIMK peLeTkamm.

5. NHTepdoepomeTp Pabpu-MNepo. Otnmumne ero annapartHon oyHKUMM OT annapaTHON OyHKLNK
NPU3MEHHbIX 1 ANGPaKUMOHHbIX Nprnbopos. Obnactb CBOOOLHOM AMCNEPCUM U pa3peLLEHNE
nHTepcpepomeTpa. Cnocobbl CKaHNMPOBAHMSA CNEKTPA, CNeKTpanbHas WMPUHA CKaHMPYOLWEN
anagoparmbl. CeeTtocuna nHTepgoepomeTpa.

6. Vicnonb3oBaHune nHtepdepometpa dabpu-lNepo B cnekTpanbHblx Npnbopax 1 B NasepHo
TexHuke. Jlasepbl ¢ pacnpeneneHHon obpaTHol CBS3bIO.

7. ®ypbe-cnekTpoMeTpbl. AnnapartHas yHKUMs ypbe-cnekTpomeTpa. Cnocobbl CKaHMPOBAHKS.
Bnuanune ouckpetunsauuun. Anogusauus. NpenmylecTtsa goypbe-CnekTpoMeTPOB: BbIUrpbi XKakmMHO
n Bbinrpbiw Pengxera. CUCAM - npuHUMN OEACTBUS, NPenMyLlecTsa n obnactm
npumeHeHus.lepectpamBaemble no YactoTe nasepbl YKW. HenvHenHo-onTnyeckue KoMnpeccopsbl
YKW.

8. HekoTopble cnekTpockonuyeckne MeToamkn: CNekTpockonusa audgoysHoro otpaxeHus, doopmyna
Kyb6enkun-MyHka. Cnektpockonusa HIMBO.

9. MeToabl NIOMUHECLIEHTHOW cnekTpockonun. BpemeHHasa cenekums crnektpos KP n
NIOMUHECLLeHUNN.

10. KoMbrHaunoHHOe paccesiHne CBeTa, BbIHYXAEHHOEe KOMOMHALMOHHOE paccesiHue.

7.1. OcHOBHas nuTteparypa:

1. Tumocpees, B.6. OnTnyeckas cnekTpockonusi 06 beMHbIX NONYNPOBOAHUKOB 1 HAHOCTPYKTYP
[OnekTpoHHbIN pecypc] : y4eb. nocobue / AnekTpoH. faH. - CaHkT-MeTepbypr : JlaHb, 2015. - 512 ¢. -
Pexwum poctyna: https://e.lanbook.com/book/56612

2. OnTnyeckme namepeHmns [SnekTpoHHbIn pecypc] / A. H. AHgpees, E. B. Maspunos, I". . VlwaHuH n
ap. - M.: YHuBepcutetckas kHura; Jloroc, 2012. - 416 c.

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

3. Ceprees, A. . HaHoMeTponorug : MoHorpadgous [9nekTpoHHbIn pecypc] / A. . Ceprees. - M. :
Noroc, 2011. - 416 c. - ISBN 978-5-98704-494-0. http://znanium.com/bookread.php?book=469008

7.2. [lononHutenbHasa nuteparypa:

1. MonekynsipHasi CnekTpOoCKOMMs: OCHOBbI TEOpMU 1 NpakTuka: YuebHoe nocobre [SneKTPoHHbINA
pecypc] / ®.®. luteuH, B.T. Ldybposckuii n ap.; Moa pea. ®.d.JinteuHa - M.: HALL UHDPA-M,
2014. - 263 c. Pexum pgoctyna: http:/znanium.com/catalog.php?bookinfo=444657

2. OCHOBbl MONEKYNSAPHOM CNEKTPOCKOMMM: CAEKTPbI ONTUYECKOro NOrfIOWEHNS N NIOMUHECLEHLINN,
NPUMEHEHNE B N3y4YEHNM NONMOKCOMETANNATHLIX HAaHOKNacTepoB: YuebHoe nocobue /
I"pxeropxesckuii K.B., Octpoywko A.A., - 2-e usg., ctep. - M..®nunTta, N3a-so Ypan. yH-ta, 2017. -
210 c. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=947274

3. duamnyeckne 0CHOBbI TEOPUMN ONTMYECKOW N PEHTIEHOBCKOM cnekTpockonuu: Y4yebHoe nocobue /
Mueosapoe C.C. - CMM6:CMN6ry, 2016. - 64 c. - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=941494

7.3. UHTepHeT-pecypcChbl:

Buknnegus - ceobonHas sHumknoneams - http://ru.wikipedia.org/

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

HayyHas 6unbnunoteka nM. H..Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

ONeKTPOHHbIE KHUMK - http://eknigi.org/
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve oncumnnavHbl "TexHuka onTu4eckom CNeKTPOCKoNUn paanocnekTpockonmm"
npeanonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/IKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEann, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsAM pefepanbHbIX roCyAapCTBEHHbIX 0O0pa30oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenbcrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "JlaHb" BktoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrnx Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCUN
NeproanYeCcKnX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4eBHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYecKnUM N34aHNSM Mo MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNpPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Ins npoBeneHust 3aHATUIA TPebyoTCs NEPEHOCHO KOMMbIOTEP C YCTAHOB/IEHHBLIM MPOrPaMMHbIM
obecneyeHnem 1 (xenatenbHo) ¢ 6ecnNpoBOAHbBIM AOCTYMNOM B CeTb VIHTEpHET, a Takxe
MyNbTUMELNAHBIA KOMMNIEKC, BKNOYAOWMIA Kak MUHUMYM MyNbTUMELNA-NPOEKTOP U 9KpaH, nnbo
MHTEpaKTMBHas [OCKa.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbIM nnaHoM no
HanpasneHuto 03.03.03 "Paguodunamka” n npodomnio NoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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