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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,
MpodeccroHabHbIe TEXHWYECKOro 3afjaHns U NOCTaHOBKe Lieny 1 3aay NPOeKTUPOBaHUA OMTUYECKUX W1
KOMNeTeHL N OMTUKO-3M1EKTPOHHBIX NPUBOPOB, CUCTEM U KOMI/IEKCOB Ha OCHOBE MoA60pa 1 U3yYeHnst

NINTEPATYPHbIX U NaTEHTHbLIX UCTOYHUKOB

MK-1/HA. 3 MpeacTtaBnseT UHMDOpPMaLMI0 B CUCTEMATU3MPOBAHHOM Bue, ohopmnseT

Hay4YHO-TEXHUYECKME OTYEThI
MpotheccroHanbHble MK-2/HA Cnoco6HOCTb K NOCTPOEHNIO MaTeMaTUYECKMX MOZeNei 06beKTOB
KOMMETEHLMN 1CCNeaoBaHUsA 1 BbIGOPY YNCNEHHOTO METOAA UX MOAENMPOBaHNS, paspaboTke HOBOrO UK

BbIGOP rOTOBOIO aNropUTMa peLlieHns 3a8a4uu

MK-2/HA. 4 TIpoBOAMT KOMMbIOTEPHOE MOAENNPOBAHNE PYHKLMOHUPOBAHNSA

OMTWKO-3N1EKTPOHHBIX NPUBOPOB Ha OCHOBE (PU3NYECKNX MPOLLECCOB W ABEHNI

MK-4/HA Cnoco6bHOCTb K pa3paboTKe CTPYKTYPHbIX U (YHKLMOHATbHBIX CXEM
lMpodeccroHabHbIe OMNTUYECKMX N OMTMKO-3NEKTPOHHbIX MPUOOPOB, CUCTEM M KOMM/IEKCOB C ONpeaeNieHneM
KOMMeTeHLnn UX (U3NYECKMX MPUHLMMNOB AEACTBUSA, CTPYKTYP 1 YCTaHOB/IEHNEM TEXHWUYECKMX

Tpe60BaHWl Ha 0TAeNbHbIE 6/I0KW U 3NEMEHTSI

MK-4/HA. 1 OnpegenseTt nepeyeHs NpobsieM B 06/1aCTH NOJTyHEHUS, XPaHEHMA 1
06paboTKN MH(OPMALMM C UCNOMBb30BAHWEM OMTUYECKMX U OMTUKO-3MEKTPOHHbIX
Mp1HOpPOB ¥ CUCTEM

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4eHUs, COOTHECEHHBIM C

NHAMKATOPaMu LOCTVKEHNS KOMMNETEHL M
Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

®opMbI OpraHmnzaLmm

PesynbTaTtbl 00y4eHNs 3aHATUN

IIK-1/HA. 3 IlpeacraBisieT HH(OPMANMIO B CHCTEMATH3HPOBAHHOM BH/Ie,
odopmiIsieTr HAyIHO-TEXHHYECKHE OTYeThI

YMEeTb aHa/IM3MPOBATb HAYYHO-TEXHWUYECKYH) MH(OPMALIMIO MO TeMe AUCLUMINHBIL | CamocTosiTeNbHas paboTa

YMETb UCMOMb30BaTh MOMYYEHHbIE 3HAHWS NPUMEHUTENIBHO K MPaKTUYECKO Jekuyu; MpakTuyeckme 3aHATUS;
paboTe C N1a3ePHbIMM 1 KNaCCUYECKUMMU UCTOYHMKAMU U3MTYYEHNS; CamocToaTeNbHAas paboTa

IIK-2/HA. 4 IIpoBoauT KOMILIOTEPHOE MOIeJTUPOBaHNEe (PYHKIHOHHDP OBAHMS
ONITHKO-3JIEKTPOHHBIX NPHOOPOB HA OCHOBE (pH3MIECKHX MPOIECCOB N

SIBJICHH I

006 OocHOBax qJI/ISI/IKI/I BBaI/IMO,U,eI\/‘ICTBI/IFI WHTEHCNBHOIO /1a3€pHOro U3ny4YeHus ﬂeKLI'I/IVI; rlpaKTI/ILIECKVIe 3aHATUA;
BELLIECTBOM MPUMEHUTE/ILHO K Pa3/INYHbLIM UCCIef0BATENLCKMM 334a4am CamocTosTenbHas paboTa

MMETb NpeacTaB/iEHNE 06 OCHOBHbIX XapaKTePUCTUKaX BELLECTB U U3NYHEHNA, neKU'I/IVI; I'IpaKqueCKme 3aHATUA,
06ny|an|VIBaIOLIJ.VIX YCNELIHYHK NOCTaHOBKY 1 OCYLLECTB/IEHNE NCCeA0BaTe/TIbCKMNX CamocTosaTenbHas pa60Ta

3ajad

3HaTb OCHOBHbIE METOAbI ONTUYECKON 1, B TOM 4ucne, na3epH0|7| AHAJTUTUKN U neKU'I/IVI; I'IpaKqueCKme 3aHATUA,
METpoJIornn CamocTosTenbHas pa60Ta

IIK-4/HA. 1 Onpenensier nepevdens NpodaeM B 001acTH MOy IeHUST,
XpaHeHusi 1 00padoTKN HHPOPMAIUHA ¢ MCIOJIH30BAHNEM ONTHYECKHX U
ONTHKO-3JIEKTPOHHBIX PHGOPOB H CHCTEM

MMETL NpeacTaB/iEHNE 06 OCHOBHbIX HarnpasneHnax NpakTn4eckoro JNekumu; MNpakTUYecKue 3aHATUS;
MCNONb30BAHUSA /1IA3EPHOr0 M31yYeHNUs U BO3MOXHOCTAX N1a3epHbIX NPU60pPOB CamocTosaTe/ibHas paboTa
MMETb NpeacTaB/iEHNE O CUCTEMHOM NOoAxoae K NOCTaHOBKE HECTaHAAPTHbLIX Nekunmn; CamocTosTe/IbHas pa60Ta

ncenenoBaTeibCKUX aHaJIMTUYECKNX U METPOJTIOTNYECKNX 0nepau.vu7| C
NPUMEHEHNEM Na3ePHbIX NCTOYHNKOB U3JTYHEHNA,

3. CofepkaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnmua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTtp: 2

ﬂ'I/I,EI,aKTI/ILIeCKaFI eanHunua: ﬂaseprle napamMeTpbl U X USMEPEHNE

1. Nasepbl KaK UCTOYHWUKN
WNHTEHCMBHOI0 KOrepeHTHOro

n3ny4yeHusa. OCHOBHbIe MNK-2/HA.4,

L 4 0 1 Nekuus
CBOWACTBA Na3epHOro MK-4/HA.1
n3nyyeHns. JlasepHole
napameTpbl U X U3MEPEHNE.

AnpakTndeckas eguHuua: ®usnmyeckre 0CHOBbI METPOMOIMYECKNX MPUMEHEHWIA NTa3epoB
5. JlazepHble MeTo bl B
KNaccu4eckom v
(hyHAameHTanbHOM MK-1/HA.3,
meTponorum. OCo6eHHOCTK 6 0 0 MK-2/HA.4, |lekuuns
N1a3epHbIX CUCTEM, MK-4/HA.1
NPUMEHSEMbIX B METPONOTUN.
AunpakTndeckas eguHuLa: AHaIMTUYECKME NPUMEHEHNS 1a3epoB
7. JlazepHble CNEKTPOMETPbI.
lMepecTpanBaeMble nasepbl Ha
Kpacutensx.
MonynpoBOAHMKOBbIE N1a3epbl.
Pe3oHatopb! 1 6 0 2 MK-1/HA.3 |Nekums
BHYTPVpe30HaToOpHbIe
CeNeKTUPYIOLLMEe 3/IEMEHTHI B
nasepax C LWMPOKOW NoM0Cco
yCuneHus.
N3 HuX B NHankaTopbl
TeMbl NpaKTUYecKnX Uace! |opme npacr, | AKTUBHbte AofmmeHEa Yue6Has! AEATENBHOCTD
3aHATUN noar., uac. (bopmbl, Hac. KOMMeTeHLMi
CemecTp: 2

AvpakTyeckas eanHuua: JlasepHble NapameTpbl U X U3MepeHMe

2. N3mepeHue yrnosoii
PacxoAMMOCTM 1 NOMNEePeYHOro
pacnpeseneHms
WHTEHCMBHOCTU U3Ny4eHUs B
nyuke. ViccnegosaHue
MOJO0BOr0 COCTaBa /1a3epHOro
N3NyYeHNS.

MK-1/HA.3,
MNK-2/HA.4

MpakTnyeckoe 3aHATHE

3. N3mepeHme aHeprum un
MOLLIHOCTW fla3epHOro
n3nyyeHns. BpemeHHble
XapakKTepucTUKKN NasepHbIX U,
B TOM YKCIe, CBEPXKOPOTKUX
WUMMY/bCOB U UX
nccrnegosaHve. 3mepeHve
nonepeyHbIX pasmMepoBs Myyka.
YnpasneHue
NPOCTPAHCTBEHHO-BPEMEHHbLIM
N XapaKTepucTKamu CBeTa.

MK-1/HA.3,
MNK-2/HA.4

MpakTnyeckoe 3aHATHE




4. 3mepeHne AIHbI BOJTHBI

NasepHoro (oNTUYeCKoro) 5 5 9 MK-1/HA.3, MDaKTYECKOe 3aHSTHE
N31y4YeHnsa 1 ero MK-2/HA.4 P

CMEeKTPa/IbHOW LLUMPUHBI.

AnpakTndeckas eguHuLa: ®usnyeckre 0CHOBbI METPOMOMMYECKNX NPUMEHEHWIA Nla3epoB

6. Ctabmnmsaums 4actoThbl NK-1/HA.3,

W3Nny4YeHns nasepos N MeToabl 4 1 1 MK-2/HA.4, | MMpaKTnyeckoe 3aHATHE
N3MEPEHNA a3epHbIX YacToT. MK-4/HA.1

ﬂII/I,EI,aKTI/ILIeCKaFI eanHunua: AHannTu4deckue NMPUMEHEHNA N1a3epoB

8. MonyyeHve
0[HOYaCTOTHOro
nepecTpamBaeMoro n3ny4eHus.

CrHXpOHM3aUMa Mof B MK-1/HA.3,
o o 2 1 1 NpakTnyeckoe 3aHATHE

Nasepax ¢ LLMPOKOW Nnonocou MNK-2/HA.4
ycuneHus. Mpumepsl
NPUMEHEHWI B aHA/IUTUYECKNX
W Apyrux uensx.

TeMbl 415 N3 Hux B A NHankaTopsl

A Uacb! |topue npaw. | CEUREEE | pocrikenna | YUeGHas [IEATENIbHOCTb

CaMOCTOATE/IbHOI0 N3yYeHUs MOAr., uac. PMbI, HaC. | omneTeHLmii

CemecTtp: 2

AnpakTuyeckas eguHMLa: MeToabl U NpU6opbl ANst ANCTAHUMOHHbBIX U3MePEHWT

9. PacnpocTtpaHeHue

OMTUYECKNX BOJH B

aTmocepe. Typ6yneHTHOCTb 11 0 0 MK-1/HA.3, | CamocTosTenbHOe
atmocepb! 1 eé BNUAHWE Ha MK-2/HA.4 |n3y4eHne maTepuana
pacnpocTpaHeHue CBETOBbIX

CUrHaNOB.

iaéfHaggf:;I/lea“ﬁnTgfc;épbl. MK-1/HA.3, CamocTosTenLHoe
OCHOBHO® ypaBHEHME NINHUK 1 0 0 MK-2/HA.4, n3yyeHune matepuana
- MK-4/HA.1

3.1 MNpaKTnyeckaa NoaroToBka

Tabnuua 3.2
No TeMbl 3aHSTHN dopmbl opraHusauum CopepxXaHve NpaKTUYeCcKo NOAroTOBKN
3aHATUIA (Bnabl pabor)

1 V3mepeHue yrnoBoii pacxoaMmocTy 1 Mp BbINonHseT cnefytoLme Buabl pador:
nonepeyHoro pacrnpegeneHns MHTEHCMBHOCTU MPOBOAWT U3MEPEHWS YTI0BOA
U3Mly4yeHns B Nyuke. ViccnefoBaHne MOLOBOIO) pacxofumMOocTL U MOMepeyHoro
COCTaBa Na3epHOro U3nyyeHus. pacnpefeneHns MHTEHCMBHOCTU

M3Ny4eHns B NlazepHOM nyyke. MposBoanT
nccnefosaHne MO0BOro CocTasa
N1a3epHOro n3nyvyeHus

2 M3mepeHne sHeprum 1 MoLLHOCTK fasepHoro |Mp BbINonHsAeT cnepytoLme Buibl paboT:
n3nyyeHns. BpeMeHHble XapaKTepucTuKu NPOBOAMUT U3MEPEHUSA NapamMeTpoB
NasepHbIX U, B TOM YUCIE, CBEPXKOPOTKMX Na3epHoro n3nyyeHus
UMMYNbCOB U UX UCCNefoBaHve. 3mepeHne
nonepeyHbIX pa3mMepoB Nnyyka. YnpasneHue
NPOCTPAHCTBEHHO-BPEMEHHbIMU
XapaKTepucTMKamu CeeTa.

3 M3mepeHmne ANnHbI BOSTHbI 1a3ePHOr0 Mp BbINonHsAeT cneaytoLme BUbl paboT:
(onTUYeCKOro) U3nyyeHms 1 ero MPOBOAUTL U3MEPEHUS AIMHbI BOSHbI
CMEKTPaNbHON LUNPUHDI. NasepHOro U3y4eHUs 1 ero CnekTpasbHol

LUMPUHBI




4 CTtabunuaaums 4acToTbl M3NyueHns fasepos 1 Mp BbINoNHAET creaytoLme Buabl paboT:

METOZbl N3MEPEHNS NTa3ePHbIX YacToT. NCMNO/b3YET METOAbI U3MEPEHNS NTAa3EPHbIX
4acTOT Ha NPakTuKe
5 MonyyeHne 0gHOYACTOTHOIO Mp BbINonHAET cnepytoLme Buibl pabot:

NepecTPamBaemMoro 1anyyeHus.
CVHXpOHWM3aLMst MOJ, B nasepax C LUMPOKOiA
nonocoit ycunenus. Mpumepbl NPUMEHEHNi B
aHA/IMTUYECKUX 1 APYTUX LENsIX.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnmuya 3.3
MNHankaTopbl
Ne Buabl camocToAaTeNIbHON paboThbl JOCTUXKEeHUA Hack! Ha Hack! Ha
< [BbINO/IHEHWE [KOHCYIbTaLNK
KOMTMETEHUMI
CemecTp: 2
MK-1/HA.3,MK-
1 |KypcoBasi paboTa 2/HA.4,NMK-4/H |37 5
Al

: Xpectomarus no MeTOA0/0r K, UCTOPUMN HAYKN U TEXHUKM : y4ebHO-MeToAMYecKoe nocobue /
[aBT.-cocT.: E. A. BykuHa, E. B. KnumakoBa] ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2011. - 205, [1] c.
s uI.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157793

MK-1/HA.3,IMK-

2/HA 4 0 0

2 |MoaroToBKa K 3aHATUAM

: XpecTomatus no MeTOA0NOMMW, UCTOPUM HAYKN U TEXHWKN : y4ebHO-MeToaMYecKoe nocobue /
[aBT.-cocT.: E. . ByknHa, E. B. Knumakosa] ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, 2011, - 205, [1] c.
: un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157793 AyakuHa M. I. OpraHusaums
CaMoCTOsTe/IbHOM paboThbl CTyAeHTOB HOBOCMOBUPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
y4yebHO-MeTOAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocnounpck: M3g-8o0 HITY, 2022.- 61, [1] c. : Tabn.- TekcT : HENOCPeACTBEHHbIN.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

MK-1/HA.3,MK-
3 |MNoparotoBka K atTecTauun 2/HA.4,MK-4/H |10 0
Al

: XapbkoB A. A. dusnyeckas onTuka : [y4ebHO-meToan4eckoe nocobue] / A. A. Xapbkos, B. T.
Ly6posckuid, C. B. CnyTaii ; HoBocu6. roc. TexH. yH-T. - HoBocnoumpck, 2006. - 54, [1] c. : nn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000063521

CamocToaTeNlbHOe U3yYeHne TeOPeTNYecKoro FIK-l/HA.B,FIK-
4 y P 2/HA.4,MK-4/H |22 0
mMatepmana Al

CTyfeHT n3yyaeT TeMbl, NpuBejeHHble B Tabnmue 3.3 : AyakuHa M. M. OpraHm3aums caMoCTOATe/IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHWMBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ; HOoBOCKG. roc. TeXH. YH-T.-
Hosocnboupck: M3g-8o HITY, 2022.- 61, [1] c. : Tab/.- TeKCT : HENOCPeACTBEHHBIN.- PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorus oby4veHns

[lns opraHn3aumm 1 KOHTPO/IA CaMOCTOATE/IbHON paboTbl 00yYarOLWMXCA, a TAaKXKe NPOoBeAeHNs
KOHCYNbTaLMiA NPUMEHAIOTCA MHPOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHO0rMK (Tabn. 3.4).

Tabnuua 3.4
JeAaTenbHoCcTb VHhopmauoHHO-KOMMYHMKaLVOHHbIE TEXHOIOM NN
VHhopmmpoBaHue MopTan HI'TY
KoHCynbTMpoBaHue e-mail

KOHTpO/b MopTan HI'TY




PasmeLLieHne yueGHbIX

96C
MaTepnasios
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |[Aunckyccus

KpaTtkoe onucanune npuMeHeHHs: B3aUMOIIICTBHIE MPenoiaBaTess U yJalerocs, CBO0OIHbIN
00MeH MHEeHUSMHU, UASSIMH U B3I JaMHU M0 UCCIIeyeMOMY BOIIPOCY

2 | Nexuus B hopme avckyccum

Kpartkoe onucanue npuMeHeHHs: ITPENIOABATeNb IIPU W3JI0KEHUH JIGKIIHOHHOTO0 MaTepuasia He
TOJIBKO HMICTIOJIB3YeT OTBETHI O0YUYAOIINXCsl HA CBOU BOIIPOCHI, HO M OPTaHU3yeT CBOOOIHBII 0OMEH
MHEHHUSIMHM B UHTepBajJax M1y JIOTUYECKUMU pa3aeiaMu

4. NMpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUbl JeATENbHOCTY 00yyatoLmxcs 6amn MakcrMasibHbIN 6ann
CemecTtp: 2
IIpakmuyueckue 3anamusi: 10 30
Kypcosas paboma: 10 100 (8 cocmas 6annos 3a
KP)
3auem: 20 40

KoHTponmpytoLme MaTepuasibl NPUBOAATCS B "XapbkoB A. A. dur3nyeckas onTuka : [yueGHo-MeToaMueckoe nocobue] / A. A. Xapbkos, B. . ly6posckuii, C. B. CnyTaif|
; HoBocwb. roc. TexH. yH-T. - HoBocubupcek, 2006. - 54, [1] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000063521"

B Tabnuue 4.2 npenctasieHO COOTBETCTBUE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHUS AUCLMMIVHBI.

Tabnuua 4.2
Dopmbl
Kogabl p
o KOHTPO/IA
KOMMeTeH MHAMKaTopbl JOCTUXEHNA KOMMNETEHLWIA
Lmid saunTal o er
KIM/KP
MK-1/H | NK-1/HA 3. MpefcTaBnseT MHHopMaLmio B CUCTEMATU3MPOBAHHOM BUAE, OPOPMASET + +
A Hay4YHO-TEXHMYECKIME OTUETbI
MK-2/H | NK-2/HA 4. MpoBonT KOMMbIOTEPHOE MOAENMPOBaHE PYHKLIMOHUPOBAHUS + +
A ONTMKO-3NEKTPOHHBIX NPUGOPOB Ha OCHOBE PM3NUYECKMX NPOLIECCOB W SBMEHNIA
MK-4/H | NK-4/HA 1. OnpegaenseT nepeyeHb NPo6em B 0671aCTW NONYYEHNSA, XPaHEHUS 1 06PaBOTKM + +
A WH(OPMALIMK C UCMO/b30BaHNEM OMTUYECKMX U OMTUKO-3/1EKTPOHHbIX NPUGOPOB 1 CUCTEM

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXxeHn Ne 1 K paGoyel
nporpamMme.




5. Jlutepatypa

OcHoBHas nuTepaTypa

1. Toii3uep, b. H. ®usnueckue oCHOBEI Ja3epHOI TeXHUKH : yueOHOoe mocobue / b.H. [oit3nep. —
2-e m3x., norn. — Mocksa : UHOPA-M, 2021. — 160 c. — (Bricuiee o6pazoBanmue:
Marwuctparypa). — DOI 10.12737/textbook 592d268c487362.64807642. - ISBN
978-5-16-012817-7. - Tekcr : anextponHsit. - URL: https://znanium.com/catalog/product/1214884
(mata obOpamenus: 20.03.2023). — Peskum AOCTYyIIA: 1O MOIIUCKE.

2. Aramos, H.A. Ilpuknagnas ontuka : yue0. mocooue / H.A. Aranos ; Tomckuii
MOJINTEXHUYECKUN yHUBEpCcUTeT. - Tomck : M31-Bo TOMCKOro mOIUTEXHUYECKOTO YHUBEPCUTETA,
2017.-286 c. - ISBN 978-5-4387-0791-2. - Tekcr : anektponnsiii. - URL:
https://znantum.com/catalog/product/1043890 (mara oopamenus: 20.03.2023). — Pexxum moctyma:
I10 TIOIIIHCKE.

3. Ceernnunsiil, A. M. MUKpO- 1 HAHOTEXHOJIOTHH HAa OCHOBE KOT€PEHTHBIX M HEKOT€PEHTHBIX
HCTOYHHUKOB U3ydeHus : yueOHoe mocooue / A. M. Ceeriuunsriii, U. JI. XKXutsaes ; FOxHbIit
(benepanbHbIil YyHUBEPCUTET. - PocToB-Ha-/{ony ; Taranpor : MU3natensctBo FOxHOTO
benepanbroro yausepcureta, 2018. - 96 ¢. - ISBN 978-5-9275-3097-7. - TekcT : 37€KTPOHHBIIA. -
URL: https://znanium.com/catalog/product/1088101 (mata obpamenus: 20.03.2023). — Pexum
JOCTYMA: TIO MOIIHCKE.

JononHnTenbHas nimTepaTypa

1. [Topces E. I'. Opranuzanus u niaHupoBaHUE SKCIIepUMeHTOB : yueOHoe nocodue / E. I'. [Topces
; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2010. - 152, [2] c. : uin., Tabmn.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000146033

2. MeToas! u cpeacTBa M3MEPEHNUI, UCIIBITAHUI U KOHTPOJIs: YueOHoe mocooue / Jemuna JI.H. -
M.:HUAY &apos:MUDHU&apos;, 2010. - 292 c. ISBN 978-5-7262-1290-6 - Pexxum moctyma:
http://znantum.com/catalog.php?bookinfo=560558 - 3aru. ¢ sxpaHa.

NHTepHeT-pecypesl

1. https://ntv.ifmo.ru/ Kypuan "Hayuno-rexHudeckuii BECTHUK WH()DOPMALMOHHBIX TEXHOJIOTHIA,
MEXaHUKHU U ONTHKU"

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeTofunyeckoe obecneyeHne
1. dyaxunaa M. 1. Opranuzamus caMoCTOsATENbHOM paboThl cTyaeHToB HoBOCHOMpPCKOTO
rOCYJapCTBEHHOT'0 TEXHUYECKOTO YHUBEPCUTETA : yueOHO-MeToauyeckoe mocodue / M. T1.
Hynxwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuM noctyna:
http://elibrary .nstu.ru/source?bib_1d=223022
2. XpecTomMaTus O METOAOJIOTHH, HCTOPUN HAYKH M TEXHUKH : yaeOHO-MeToaudeckoe mocoowne /
[aBT.-cocT.: E. A. bykuna, E. B. Knumakosa] ; HoBocu6. roc. Texs. yH-T. - HoBocubupck, 2011. -
205, [1] c. : mi.. - Peskum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000157793
3. XappkoB A. A. ®usnueckas onTuka : [yueOHO-MeToanueckoe mocooue] / A. A. Xapekos, B. I'.
Hy6posckwuii, C. B. Criyrait ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] ¢. : un.. -
Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000063521

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Tpexmeproe moaemupoBanue 00bekToB ACKOH Kommac 3D
2 OnepaunonHas cucrema Microsoft Windows
3 INakeT oducHbIx nmpunokenuit Microsoft Office

4 MathCAD - 370 uHTErpHpOBaHHAsI CUCTEMA ITPOTrPAMMUPOBAHNSI, ODPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMAaTUYECKHX U HH)KeHepHO-TexHn4Yeckux pacueto. PTC MathCAD



6.3 VIH(hopmaLMOHHbIe TeXHOMornu

Mpw ocyLLeCTBNEHNI 06pa30BaTe/IbHOrO NPOLEcca No AUCLMNNMHE NPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOIO
B3aMO/IEICTBIS B 3/1IEKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNYeCKoe obecneyveHne

MpeseHTaLMOHHOE 060PYJ0BaHME

No

HanmeHoBaHue

Ha3HauyeHne

1

Mpe3eHTaUMOHHOEe 060pyA0BaHME
(MynbTUMeNa-NPOEKTOP, 3KPaH, KOMMbIOTEP
118 yNpaBaeHus)

ANst AeMOHCTPaLMN HarnsagHoro Matepuana




DenepanabHOE roCyIapcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO0 00pa3oBaHUs
«HoBocuOUpCKHii rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)

Kadenpa onTruecknx nHPOPMAIMOHHBIX TEXHOJIOTHIA

“YTBEPXIAIO”

JEKAH ©OT®

K.p-M.H., nouent N.1. Kopenn
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(13

OOH/A OHEHOYHLIX CPEJCTB

JUCIHUIIIINHBI
OnTuyeckre MeTOAbI U IPUOOPHI JAJI1 HAYYHBIX UCCIIEA0BAHU I

OopazoBarenbHas nporpamMma: 12.04.02 OnrorexHuka, MarucTepckas nporpamma: Onrudeckue
CUCTEMBI JIOKAIIMH, CBSI3U U 00pabOTKK nHMOpMAIUn

HoBocubupck 2022



1. OO0oOmeHHas cTPYKTYpa GOHIA OLEHOYHBIX CPeICTB JMCHUTIMHBI

O6oOmeHHas cTpykrypa (oHAa OICHOYHBIX CPEJCTB MO AUCHHIIMHE ONTHYECKUE METOIbI U
npuOOpPHI T HAYIHBIX UCCIIeIOBaHMM nipencTaBicHa B Ta0imie. COBOKYITHOCTh Pe3yIbTaTOB O0YUYCHUS
M0 JMCIMIUIMHE COOTHECEHA C YPOBHIMHU C(HOPMHUPOBAHHOCTH KOMIIECTCHIIMH U COOTHECCHHBIMH C HUMU
uHauKatopamMu. MHIUKATOPHI JOCTHXKEHHUS KOMIIETCHIIMN M3MEPsieMbl C TIOMOIIBIO CPEACTB TEKYIIEeH U
MPOMEKYTOYHOM AaTTECTAlMd 10 AUCHUIIMHEe ONTHYeCKue METOABl M NPUOOpPHI IS HAyYHBIX

UCCIIEA0BaHUM.
Taobnuua
JTanbl OLEHKH Pe3yJbTaTOB 00y4eHHUs U
COOTHECEHHBIX ¢ HUMHM HHIHKATOPOB
JOCTHKEHHUsI KOMIETEeH M
®dopmupyemble HNuauxaTtopsl Meponpusirus
. Tembl TeKylIero KOHTPOJIsI
KOMIEeTeHI[UH KOMIeTeHIN IIpomexyTounas
(koHTpOJILHAS
padoTa, KypcoBoi arrecraiud
(3K3ameH, 3a4eT)
npoext, PI'3(P),
pedepat u ap.)
I[IK-1/HA 3. Ilpencrasmusier H3mepenne JUIMHBI BonHb |KypcoBast ~ paOora,|3auer, Bonpocsr 1-8
Crnioco6HOCTH K|nH(pOpMAIHIO B JIa3€pHOTO (omrTrueckoro) | pa3men 3
aHAJIN3y COCTOSHHMS |CHCTEMAaTH3UPOBAHHOM |M3IIyYEHUSI W €r0 CIIEKTPaIbHOMN
Hay4HO- BHIE, ohopmisaer mupuHbl.  M3mepeHue yrioBoi
TEXHHYECKOH HAYYHO-TEXHUYECKHE |pPAacCXOAMMOCTH M IOIEPEYHOTO
poOIemsl, OTYETHI pacIpeneneHuss HMHTEHCHBHOCTH
TEXHUYECCKOI'O H3JIYyYCHUA B ITy4Ke.
3aJaHus u HccnenoBanue MOIOBOTO COCTaBa
MOCTaHOBKE LIENU U JIa3epHOTO U3JTy4eHHS.
3a1a4 W3mepenne sHEpPriuH U MOITHOCTH
MPOEKTUPOBAHUS JIa3epHOTO U3ITy9eHHS.
OTNITHYECKHUX u Bpemennsie XapaKTEePUCTUKU
OTITHKO- JMa3epHbIX W, B TOM 4HCIE,
JJIEKTPOHHBIX CBEPXKOPOTKHX WMIIYJIECOB U HX
prOOpPOB, CHUCTEM U HCCIIEJOBAaHME. Wzmepenne
KOMIUIEKCOB Ha MONEPEYHBIX ~ pa3MEpoB  ITydKa.
OCHOBE Tmondopa H YnpaBieHne NPOCTPAHCTBEHHO-
N3Yy4YCHU BPEMCHHBIMU XApPaKTCPHUCTUKAMU
JINTEPATYPHBIX 51 cgera. JlazepHele MeroAbl B
MaTeHTHBIX KJIACCUYECKOU u
MCTOYHHKOB (byHIaMEHTAILHOM  METPOJIOTHH.
OCOo0EHHOCTH JIa3epHBIX CHCTEM,
NPUMEHSIEMBIX B  METPOJIOTHHU.
JlazepHble METOIBI JHATHOCTHKH
aTMocdepsl. OcHOBHOE
ypaBHEHHUE JIUHAA CBSI3M.
JlazepHbie CIIEKTPOMETPHI.
IlepectpamBacmble  nasepsl  Ha
KpacUTEIsX.
[TonynpoBoaHUKOBBIE JIa3epsl.
Pe3onaropsl u
BHYTPUPE30HATOPHBIE
CENICKTHPYIOIIUE  DJIEMEHTHl B
jJazepax C I[IAPOKOW TMOJOCON
YCUJICHHUS. Ionmyuenue
0JTHOYAaCTOTHOTO
MepecTpanBacMoOro  HM3JIydEHUs.
CuHXpOHM3aIMA MO B Ja3epax ¢
IMIUPOKOM  TOJIOCOM  YCHUJICHUS.
[Tpumepsnt TIPUMEHEHHH B
AHATUTUYCCKUX U JPYTUX LCIAX.
Pacnpocrtpanenue ONTHYECKUX
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BOJIH B aTMmocdepe.
TypOyneHnTHOCTH aTMOChEPHI U €€
BIMSHHE Ha pPaclpoCTpaHEeHHE
CBETOBBIX CHUTHAJIOB.
Crabumm3anus 9acTOTHI
W3JIy4eHHUs JIa3epoB M METOJBI
M3MEpEHHs JIa3ePHbBIX YacToT.

IIK-2/HA
CriocoGHOCTh
MOCTPOSHHIO
MaTeMaTHYeCKHX
Mojiesiell  00BEKTOB
HUCCIICA0OBAaHUS nu
BBIOOPY HYHCIICHHOTO
MeTo1a ux
MO/IETTUPOBAHUS,
pa3paboTke HOBOTO
WK BBIOOP TOTOBOTO
AITOPUTMA pEIICHHS
3a7a4u

K

4. TIpoBouT
KOMIIBIOTEPHOE
MOJICITUPOBAaHHE
(YHKIIMOHUPOBAHUS
OITHUKO-3JIEKTPOHHBIX
IpuOOPOB Ha OCHOBE
(busnIecKux
MPOLIECCOB U SIBICHUN

Usmepenne JUTHHBI BOJTHBI
JIa3epHOTO (omrTHYECKOTO)
U3IYYCHHUS M €r0 CHEeKTPaTbHOU
wupuHbl.  M3mepeHue yrioBou
PacXOIUMOCTH H  TOMEPEYHOTO
pacrpeneneHuss  HMHTEHCUBHOCTH
H3JIYyYCHUA B ITy4Ke.
HccnenoBanne MOIOBOTO COCTaBa
JIa3€pHOTO U3ITYYCHUS.
W3MepeHue SHEpruu ¥ MOITHOCTH
Ja3epHOTO M3ITYYCHUS.
Bpemennsie XapaKTEePUCTUKU
JMa3epHHIX MW, B TOM YHCIE,
CBEPXKOPOTKHX HMITYJIbCOB U HUX
HCCIIEIOBAHHE. N3mepenue
MOMEPEYHBIX Pa3MEpPOB  IIy4Ka.
YnpaBjieHue IPOCTPAHCTBEHHO-
BPEMCHHBIMU XapPaKTCPHUCTUKAMU
cBera. JlazepHele MeTOIOBI B
KJIACCUYECKOM u
(yHIAMEHTAILHOW  METPOJIOTHH.
OCOOCHHOCTH Ja3epHBIX CHCTEM,
MPUMEHSEMBIX B  METPOIJIOTHH.
JlazepHBIE METOABI TUATHOCTHKHU
aTMocQephbl. OcHOBHOE
ypaBHEHHE JIMHUH CBsI3H. Jlazepsl
KaK HMCTOYHHKH HHTEHCHBHOTO
KOI'€pEHTHOI'O N3JTy4YCHUA.
OCHOBHBIE CBOKMCTBa JIa3epHOTO
u3nydeHus. JlazepHble mapaMeTpsl
u ux w3Mepenue. [lomyueHue
OJTHOYACTOTHOTO
MEPEeCTPauBACMOTO  H3JIyUCHUS.
CHHXpOHHM3AIUS MO B JIa3epax C
LIMPOKOM  TOJOCOH  yCHUJICHHUS.
[Tpumepsnt TIPUMEHEHUH B
AHATNTHYECKUX W APYTHX MEIsX.
Pacnpoctpanenue ONTHUYECKUX
BOJIH B aTtMmocdepe.
TypOyneHnTHOCTh aTMOChEPHI U €€
BIAMSHHEC Ha PaCHpPOCTPAHCHHE
CBETOBBIX CUTHAJOB.
Crabwmu3arus Y4acTOTHI
U3IYYCHUS Ja3¢pPOB M METOJIBI
M3MEPCHUS JIA3EPHBIX YacTOT.

Kypcosas
paszzaenst 2-3

paborta,

3auer, Bompockr 9-15

IK-4/HA
Crioco6HOCTH
pa3paboTke
CTPYKTYPHBIX
(OYHKIIMOHATBHBIX
CXEM ONTUYECKHX U
OITHKO-
JIIEKTPOHHBIX
npudOpoOB, CHCTEM U
KOMIUIEKCOB c
OMpe/IeICHHeM  UX
(busnyeckux
MPUHIIUIIOBR

K

u

1. Onpenensier
mepedeHb mpodiIeM B
00JaCcTH TTOTyYCHUS,
XpaHEHUs U 00pabOTKH
nHopMaIHH ¢
HCTIOJIH30BAHUEM
ONTUYECCKHUX M ONTHKO-
3JIEKTPOHHBIX
MIpUOOPOB U CUCTEM

JlazepHsbie METOIBI B
KJIACCUYECKOM 51
(yHIAMEHTAIbHOW  METPOJIOTHH.
OCOOCHHOCTH JIa3epHBIX CHCTEM,
MPUMEHSEMBIX B  METPOJIOTHH.
JlazepHBIE METOABI TUATHOCTHKHU
aTMocdepsl. OcHoBHOE
YpaBHEHME JUHUU CBs3U. Jlazepsl
KaK HCTOYHHUKH HHTCHCHUBHOI'O
KOT'€pPEHTHOTO U3ITYYCHUS.
OCHOBHBIE CBOICTBa J1a3€pPHOTO
u3nydeHus. JlazepHbIe mapaMeTpsl
u ux uzMepenue. Crabmmm3anms

KypcoBast ~ pabora,
pasgensr 1, 2,5

3ager, Bompocsl 16-
23
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JIEUCTBUS, CTPYKTYp YacTOThl HM3JIyYEHHUS JIa3€pOB U

U YCTaHOBICHHEM METOJBI M3MEPEHHUs  Ja3epHBIX
TEXHUYCCKHUX 4acToT.
TpeOoBaHM Ha

OTIENbHBIE OJIOKH H
SJIEMEHTHI

2. MeToanka oneHKH 3TanoB (opMUPOBAHUS KOMIIETEHIHI M0 TUCIUIIHHE

PesynbraTel 00yuyeHHMs IO IUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B IpOrpamme
UHAMKATOpaMH JOCTH)KCHHUS KOMIIETEHLUN MPOBEPSAIOTCA TMPHU IMPOBEIECHUU MEPOIPHUITHIA TeKylei
aTTecTanuu (KOHTPOJIS) B MMPOLIECCE N3YUEHUS TUCIMILINHBI, yKa3aHHBIX B TaOnuie paszaena 1.

B 2 cemectpe 00s3aTelNibHBIM JTalOM TEKYIIEH aTTecTallMy SBJSIETCS KypcoBas pabora.
TpeOGoBaHus K BBINOIHEHHIO KyPCOBOM pabOThI, COCTAB M MPaBHJIa OLCHKU CHOPMYIUPOBAHbI B IACHIOPTE
KypCOBO# paboTBHI.

[TpoMexyTouHas aTTecTalys MO JMCUHUIIJIMHE TPOBOJIUTCS B 2 cemecTpe - B (hopme 3auera,
KOTOPBI HamNpaBlieH Ha OIECHKY C(HOPMUPOBAHHOCTH pPE3YJBTATOB OOY4YeHHS MO JUCIUILIMHE,
COOTHECECHHBIX C YCTAaHOBJICHHBIMH B IMPOTpaMMe MHIWKATOpaMu AocTwkeHus kommereHnuil [1K-1/HA,
[MK-2/HA, TIK-4/HA v COOTHECEHHBIX ¢ HUMHU UHIUKATOPOB. (CM. Tabmuity pasaena 1).

3ayeT MpoBOIUTCS B YCTHOM (opme, 1o Ouneram.

OOuye npaBuia BbICTABICHUS OLIEHOK TEKYyILEH M MPOMEKYTOUHOMW aTTecTallMy MO JAUCLUILINHE
OTIpeNIeNAIOTCS OAJUIBHO-PEUTHHTOBON CHCTEMOM, MPUBEIEHHON B pabodell mporpaMMe AUCIUTLTUHBI.

Ha ocHoBaHuM KpUTEpUEB, MPUBEACHHBIX B II. 3, OCYLIECTBIISETCA OIIEHKA YPOBHEUW JOCTUTHYTHIX
pe3yNbTaTOB  O0Yy4YEHUS M0 JUCLUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IIPOrpaMme
uHaukaropamu  noctwkeHus komneteHiui [IK-1/HA, TIIK-2/HA, IIK-4/HA, 3akperuieHHBIX 3a
JUCITATIIIMHOM.

3. OO0mas xapakTepuCTHKA YPOBHeH pe3yJbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ HHAUKATOPaAMH
MOCTHKEHHUS KOMIIeTeHIU I

I[IpoaBunyThiil. TeopeTruyeckoe COAEpKaHUE Kypca OCBOCHO  MOJHOCTHIO.  CTyIeHT
JNEMOHCTPUPYET CUCTEMaTHYecKoe U TIyOoKoe IMOHMMaHHe y4eOHOro Marepualia U CIOCOOHOCTh K
CaMOCTOSITEJIbHOMY TIOTIOJTHEHUIO M OOHOBJICHMIO 3HAHMM B XOJe JaybHeimedl ydeOHOH padoThl u
npodeccuonansHoi aesTenbHocTH. ChopMUpoBaHbl HEOOXOMMbIE HABBIKM MPAaKTHYECKOM paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEyCMOTPEHHBIE TPOrpaMMOii 00yueHHs, BHITOJTHEHBI KAaUeCTBEHHO, 0€3 3aMeuaHmii.
PesynbTaTsl 00ydeHHs IO IUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMHU B MPOTpaMMe WHANKATOpaMHU
JOCTHKEHUS] KOMIIETEHIIMH, OIIEHEHBI YUCIIOM OallyIoB, BXOASIIUM B JHANa30H MPOJBUHYTOIO YPOBHS.

ba3oBblii. Teopernueckoe cojaepkaHne Kypca OCBOEHO B 0ObeMe, HEOOXOIMMOM IS
nanbHeWmel y4eObl u  mpodeccHOHANBbHON  NeATenbHOCTH. HaBblku mpakTUdeckod paboTh
chopmupoBanbl Ha 6a30BOM ypoBHE. Bce mpemaycMoTpeHHBIe TTporpaMMoi o0ydeHusi yaeOHbIe 3a/TaHus
BBITIOJTHEHBI ¢ HEOOJIBIIUMU MOTPEIIHOCTIMU. Pe3ynbraTtel 00y4eHUs MO TUCIUIUIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMH B MPOTPAMMe€ HHIUKATOPAMH JTOCTHKEHUSI KOMIIETEHITUH, OIIEHEHBI YHCIIOM 0alyIoB B
npeenax 6a30BOro ypoBHs.

IloporoBelii. TeopeTndeckoe coaep)kaHHe Kypca OCBOGHO B 00beMe, HEOOXOIUMOM IS
JanpHeimei yuedbl u npodeccHoHaIbHON eATeIbHOCTH. HeKoTopble MpakTHYeCKHe HaBBIKU paboThI C
chopmupoBaHbl ¢ TnpoberamMu. YueOHbIE 3aJaHUsi, MPEAYyCMOTPEHHbIE MpOrpaMMoil o0ydeHus,
BBIMOJIHSUIUCh € OHMIMOKaMH, MCIPABICHHBIMHM IOJI PYKOBOJCTBOM IpemnojaBareis. Pe3ynbraTs
oOydeHHsT TIO0 IUCIHIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B NPOTPaMMe HHIUKATOPAMHU
JOCTHKEHUS] KOMIIETEHIIMH, OIIEHEHbI YUCIIOM OallyIoB B IIpe/iesiaX MOPOroBOTr0 YPOBHS.
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Hu:xe moporosoro. Teopetudyeckoe coaepaHue Kypca ocBoeHO (parmeHTapHO. Heobxonumele
HaBbIKM MPAKTHUYECKOM pPadoThl c(HOpMUPOBaHbl MHMHHUMAIbHO. bBOJBIIMHCTBO Y4eOHBIX 3a/laHui,
MPEeyCMOTPEHHBIX MPOTrpaMMON OOy4YeHHs, HE BBIMOIHEHBI. Pe3ynbTaTel 0Oy4eHHs MO AUCIMILIUHE,
COOTHECEHHbIE C YCTAHOBJIEHHBIMHU B IIPOrpaMM€ MHAMKATOPaMH JOCTUIKEHHSI KOMIIETEHIUH, OIICHEHbI
YHUCIIOM 0asyioB, BXOASIINX B TMANa30H HIKE TOPOTOBOTO YPOBHSI.



denepanbHOE TOCYJAPCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET

Kadenpa ontruueckux nHPOPMALMOHHBIX TEXHOIOTUN

IHacnopr 3a4era

IO JUCLHMIIIIMHE «OnTrueckue METOJBI U HpI/I60pI)I JJIA HAYYHBIX HCCHCHOB&HHﬁ)), 2 CEMECTP

1. Mertoauka oleHKH

3ader mpoBoaMTCS B ycTHOW (opme, mo Owneram. buiier coctout w3 2 BONPOCOB U
(dbopMHUpyeTCst IO CIIeTyIOIEMY ITPABHILY:
— MEepBbII BONPOC BRIOMpAETCs U3 Tuana3oHa Bonpocos 1-11;
—  BTOpPOI BOIPOC W3 Hana3oHa Borpocos 12-23.
Takum 00pa3om, MPOBEPSIOTCS Pe3yIbTAThl 00YyUEHUS 10 AUCIUIUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B ITPOrpaMMe WHANKATOPAMH JOCTHKEHUS] KOMIIETCHIIUH.
Ha 3auere mperogaBaTenb BIpaBe 3a1aBaTh CTYACHTY YTOYHSIOIIUE M JOTOJHHUTEIIBHbIC
BOIIPOCHI 13 00IIIero nepedHs (I1. 4).

DopMma Guiera is 3aUeTa

HOBOCHUBHUPCKMI T'OCYJIAPCTBEHHBIN TEXHUYECKWII YHUBEPCUTET
®akynbreT OTO

Bbuier Ne
K 3a4eTy 10 JuciuIInHe «ONTHYECKHE METOIbl M TPHOOPHI JUIsl HAYYHBIX UCCISIOBAHUI

1. Bompoc 1
2. Bompoc 2.

YTBepkaato: 3aB. Kapeapoit noixHoCcTh, DO
(Tmomuch)

(mara)

2. Kpurepun oumeHKU pe3yJbTATOB O0y4YeHHsI, COOTHECEHHBIX C YPOBHSIMU OCBOEHMSI
HHAMKATOPOB A0CTHKEHUS KOMITeTEeHIIUI

OtBer Ha Owier Ui 3adera 3aCUUTHIBACTCS HA MPOABHHYTOM YpPOBHE, €CJIM CTYICHT
NPOBOJMT CPABHUTEIBHBIA KOMILICKCHBIN aHAIM3 MaTepHaia, BeIABISCT MPOOIeMbl, TIpeiaract
MCXaHHU3Mbl HX PCHICHHUA, IMNPCACTABILICT KOJIHMYCCTBCHHLIC XapPaKTCPUCTHUKH OIIPCACICHHBIX
NPOIIECCOB, TPUBOIUT KOHKpETHhIe mpuMepbl. COBOKYIHOCTh pE3yJbTaTOB OOydYEHUS IO
JUCHUIINIMHE U COOTHCCCHHBIX C HUMHU HHIWKATOPOB AOCTHIKCHUA KOMHGTGHHI/Iﬁ HC COACPIKUT
nmpoOeioB. YCTaHOBJICHHBIE B MPOTpaMMe KOMIETEHIIMH CHOPMHUPOBAHBI B TOJHOM OOBEME.
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Ouenka cocrasuset om 35 0o 40 b6annos.

OtBet Ha OwJteT 1Sl 3a4eTa 3aCYUTHIBACTCS Ha 6a30BOM YPOBHE, €CJIM CTYJICHT IIPH OTBETE
Ha BOIPOCHI (POPMYJIUPYET OCHOBHBIC IOHSATHSA, JACT XapaKTCPUCTUKY ITPOILIECCOB, SIBJIICHHM,
MIPOBOJIUT aHAIM3 MPUYWH, YCIOBUH, CIIOCOOCH MPEICTAaBUTh KOJUYECTBEHHBIC U KaYeCTBCHHBIC
XapakTepuCTUKH TporeccoB. COBOKYITHOCTh pe3yJbTaTOB OOyYCHHS I10 JUCHUILIMHE |
COOTHECEHHBIX C HHUMH HHIMKATOPOB JOCTIKCHHSI KOMIIETEHIIUH COJIEPKHUT HECYIECTBCHHBIC
npoOebl. Y CTaHOBJICHHBIE B MPOrpaMMe KOMITETEHIIMH C(OPMHUPOBAHBI Ha 0a30BOM YpPOBHE.
OueHka cocrtasiisieT om 34 0o 27 bannos.

OtBer Ha OWier Ay 3a4eTa 3aCYMTHIBACTCS Ha MOPOrOBOM YPOBHE, €CIIM CTYICHT IPH
OTBET€ Ha BOINPOCHI JAaCT OMNpEACIICHUE OCHOBHBIX IOHATHA, MOXKET IIOKa3aTh MPUYUHHO-
CIIE/ICTBEHHBbIC CBsi3U siBICHUNA. COBOKYITHOCTH pPE3yJbTaTOB OOYYEHHUS MO AUCIHUILIUHE U
COOTHECEHHBIX C HHUMH HWHIUKATOPOB JOCTIKCHUS KOMIIETEHIIUHA COACPKUT MPOOEIIbI.
YcTaHOBIIEHHBIE B TIPOrpaMMe KOMIIETCHIIMUM COPMHUPOBAHBI Ha TOPOroBoM ypoBHE. OlieHKa
cocrasisgeT om 26 0o 20 6annos.

OtBer Ha OwWier i 3aYeTa CUYHMTACTCS HEYAOBJIETBOPUTEIBHBIM (HUXKE IOPOTOBOTO
YPOBHsI), €CJIM CTYJEHT IPH OTBETEC HA BONPOCHI HE JACT ONpEACSICHUN OCHOBHBIX IOHSTHHA, HE
CrocoOeH TOKa3aTh MPUYMHHO-CICJACTBCHHBIC CBs3HM sBICHHA. COBOKYITHOCTH PE3yJIbTaTOB
00yYeHUs MO NUCHMIUIMHE U COOTHECEHHBIX ¢ HUMHU WHIMKATOPOB JOCTHKEHUS KOMIIECTEHITUN
COJICPIKUT CYIIECTBCHHBIC MPOOENbl. YCTAaHOBICHHBIE B MPOrpaMMe KOMIIETCHIIMHM HE
chopmupoBanbl. O1ieHKa cocTaBiseT meree 20 6annos.

3. IlIkaja oneHKH

3ayeT CUMTAeTCs CAAHHBIM, €CIIM CyMMa OaJlIOB IO BCeM 3a7aHusM Ouiera coctasiseT ot 20
1o 40 6amnoB BrmounTenbHo. Cymma menee 20 6ayuioB MpU3HAECTCS HEYOBICTBOPHTEIBHBIM
pe3yJIbTaTOM MMPOMEKYTOUHOM aTTeCTalluH 110 AUCLHUILIHHE.

B oOmieil omeHke Mo AUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHM C
IpaBUJIaMu OAJUTbHO-PEUTHUHTOBOM cucTeMbl, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl K 3aueTy o AucuuiInHe «ONTHYEeCKHe METOIbI U TPUOOPHI 17151 HAYYHBIX
HCCIIEIOBAHUI»
1. OxapakTepHu3yiiTe OCHOBHbIE TapaMETPhI JIA3ePHOr0 U3NTyueHus, Hauboiee
IIPUBJIEKATEIbHBIEC I TEXHOJOTMYECKUX M METPOJIOrMYeCKHX NpuMeHeHuil. CpaBHUTE
UX C apaMeTpamMH KJIaCCUYECKUX UCTOUHUKOB U3ITyUEHUS.
2. Kak wu3mepswoTcd yriioBas pacXOJAMMOCTb U  IIONEPEYHOE  PACIPENEICHUE
MHTEHCUBHOCTHU CBeTa B ITyuke. Kakue BBIBOJBI O YaCTOTHOM COCTaBe M3Iy4YeHUS Jlazepa
MOJKHO CJI€NaTh U3 TAKUX U3MEPEHUN?
3. C momouipl0 KakMX ONTHUYECKUX MPUCHOCOOIEHUN BO3MOMKHO MOIYYUTh JIUHEHHYIO
WIM KPYTOBYIO NOJISPU3ALMHY Ja3epHOro usnyuenus? Ilpeaioxure MeTo1 HCKIOYEHUS
BO3MO>KHOCTH MONAAaHNs OTPaXXKEHHOTO CBETA B JIA3€PHBIN PE30HATOD.
4. Kak 1 ¢ mOMOIIbI0 KaKuX MPHUOOPOB U MPUCTIOCOOTIEHNUN BO3MOKHO U3MEPUTH SHEPTHH
U MOIIHOCTU HU3Iy4YeHUs Ja3epa. BO3MOXHO JIM U3MEPUTHh IJIUTEIBHOCTH MUKO- U
(eMTOCeKYHIHBIX J1a3epHBIX MMITyJbCOB C TOMOIIBIO KJIACCHYECKHX MPUEMHBIX
puoopoB?
5. Ilo xakuMm mnapameTpaM MOXXHO pa3feiuTh IOHATHE CIEKTPAIbHOIO COCTaBa
u3nydeHus: sasepoB? Kak M ¢ MOMOIIbIO KaKMX ONTHUYECKHUX NPUOOPOB H3ydaeTCs
CHEKTPAJIbHBIM COCTAB JIA3€PHOTO U3ITy4EHUs?
6. IIpenyioxuTe METOT U3MEPEHKE TAPaMETPOB YCUIICHUS] aKTUBHOM JIa3€pHOM CPEJIbl.
7. Yto Takoe CTaOWIBHOCTH WU3IydeHus Jsaszepa? Kakue MeTonpl Hccael0BaHUs
crabmipbHOCTH BbI 3HaeTe? [IpoaHanmm3upyiiTe TEXHHYECKHE TPEOOBaHUS K TaKuUM
U3MEPEHUSM.
8. Kak nmpoBoaTCs u3MepeHus IHUPUHBI MOJOCHI JIA3EPHOTO U3NyueHHs? CBIKUTE 3TH
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M3MEPEHUS C BPEMEHEM KOTE€PEHTHOCTH.
9. OnuimmnTe OCHOBHBIE COCTABHBIE AJIEMEHTHI JIA3EPHBIX CIIEKTPOMETPOB. CrIEeKTpaIbHbIE
Y DHEPreTUYECKHUE XapaKTePUCTUKHU. MeToAbl ePECTPOUKHU YaCTOTHI.

10. OnumuTe TpUHIMIBI paOdOTHI J1azepoB, padoTarmmx B pexxume CKU. O0bsicHuTe
METOJI0JI0THI0 u3MepeHuid aurensHoctu CKU.

11.  Onumure NOpUHIUIBI  TOJSAPU3ALMMOHHON  criekTpockonuu. IIpenenbHbie
XapaKTEPUCTUKU MAaTHUTOONITUUECKUX U3MEPEHUH.

12. Kak mnpoBoauTcs Ja3zepHas AuarHoctuka artMmocdepnl. [laiite pacmmdpoBky
OCHOBHOMY YpPaBHEHUIO JIUHHUM CBSI3U.

13. Uem oOycrnaBnuBaercs 00JacTh MEPECTPOMKU ATUHBI BOJHBI M3ITYYCHHS JIA3€PHBIX
cucteM. PaccMoTpuTe HECKOJIBKO TUIIOB J1a3€pOB (TIOIYIIPOBOJHUKOBBIE Ja3€pPbl, FA30BbIE
Ja3epsbl, Jlazephl HA PACTBOPE OPraHMYECKUX KpacuTeneil).

14. Onumute Metoap! (a30BOM U YACTOTHOW MOIYJISIIIAM JTA3€PHOTO U3TYUSHUS.

15. Kakume Buabpl MexaHudeckoro naeMctBus cBera Bol 3Haete? Ilpoananusupyiite
0COOEHHOCTH YIPABJICHUS JUHAMHUYECKUMH XapaKTEPUCTUKAMH BEUIECTBA B MAKPO- U
MUKPOCKOIIUYECKOM MaciuTabe (T.e. Ha ypOBHE YaCTHUIl U OTJEIIbHBIX aTOMOB).

16. CperomHAyIUpPYEMBIid Jpeii) U BO3MOXKHOCTH €r0 TPHUMEHEHHUS B pa3/ICJICHUH
M30TONOB U MOJYYEHUH XUMUYECKH YUCTBIX BEILIECTB.

17. Kakue Bpbl 3HaeTe na3zepHble aHAIUTUYECKHE METOJbI crnekTpockonuu? KpaTko
MIPOAHAIN3UPYUTE UX OCHOBHBIE IPEUMYILECTBA U HEJOCTATKHU.

18. KpaTko maiiTe onucaHue OCHOBHBIX CBOMCTB IIpoLECCa JIa3€pHO MHOTOCTYIIEHUATOM
MOHU3ALIMM U €€ IPUMEHEHHUS B AHAIUTHUKE U pa3ieJIeHUH U30TOIOB.

19. JlazepHble MeTobl B MeTposoruu. Kakue Bo3MOKHbIE IPUMEHEHMSI JIa3€POB B 3TOM
HanpasieHuu Bor  3naere? Ilpoananusupyiite 0COOEHHOCTH J1a3€pHBIX CHUCTEM,
MPUMEHSEMbIX B TAKUX UCCIICI0BAHUSIX.

20. Kakue Metonsl M3MeEpeHMs Ja3epHbIX 4acToT Bel 3Haere? Kak MOXHO W3MepuTh
JUTMHY BOJIHBI U3JTy4YeHUs ja3epa’?

21. IlpuBeauTe HECKOJIBKO NPHUMEPOB TPAHCIOPTUPOBKU JIA3€PHOIO M3IYyYEHHs B
TEXHOJOTMYECKHX Tpoleccax. Kakue HemocTaTtku mpu mnepenade UHGOpMAIUU
MOCPEACTBOM BOJIOKOHHO-ONITUYECKHUX JIMHUM CBA3U Bbl 3HaeTe?

22. [lpuBeauTe npenenbHbIe XapaKTEePUCTUKN U3BECTHBIX BaM MOITHBIX UMITYJIbCHBIX U
HETPEPHIBHBIX JIA3EPHBIX CUCTEM.

23. JlaiiTe onucanue GU3NIECKUX MPOIIECCOB, MOJIOKEHHBIX B OCHOBY aKyCTOONITUYECKUX
U DJEKTPOONTUYECKUX YCTPOWMCTB, MCMONB3YyEMbIX JJI1 YIPaBJICHHUS YacTOTOM,
MHTEHCHUBHOCTHIO ¥ HAIPABJICHUEM ONTUYECKOTO U3ITyUYEHUSI.



DenepalibHOE rocy1apCTBEHHOE OIOKETHOE 00pa30BaTe/IbHOE YUPEKACHUE
BBICIIIEr0 0OPa30BaHUs
«HoBocubupckuii rocyJapcTBEeHHBIN TEXHUYECKUI YHHUBEPCUTET
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHIA

IHacnopr
KYPCOBO# padoThI

IO JUCLMIIIIMHE «Onruyeckue MCTOABI U HpI/I60pH I HAYYHBIX HCCHGﬂOB&HHﬁ)), 2 CCMECTP

1. MeToauka OlleHKH.

Breimonnenue kypcoBoil pabotsl (manee — KP) sBusercs oO0s3aTeNbHBIM BHUIOM
CaMOCTOSITENIbHOM pabOThI CTyI€HTA MO AUCLMILINHE, IPEAYCMOTPEHHBIM YUE€OHBIM IIAHOM.

OcHoBHOW 1nenbto BbimosnHeHUss KPP sBngercs ¢opmupoBaHue KOMIETEHUUH U
COOTHECEHHBIX ¢ HUMH HMHIUKATOPOB MO AUCHUIUIMHE «ONTHYECKHEe METOJbl U MPUOOpPHI AJIs
HAYYHBIX HCCIIEJIOBaHUI», 2 MOCPEACTBOM 3aKpeIUICHHs, YIiayOsieHHs U O0O0OOIIEeHUs 3HAHUM,
MOJIyUYEHHBIX CTYAEHTaMU 3a BpPEMsI TEOPETUUYECKOro OOy4EeHHsS U NPOXOXKJIEHUS MPAKTHK, a
TaKXKe BbIPAOOTKA HABBIKOB CaMOCTOSATEIBHOTO MPUMEHEHHMsS 3HAHUM U HAaBBIKOB JUIf
TBOPYECKOTO PpELICHUS] KOHKPETHBIX 3ajad. DBblmonHeHue KypcoBoil pabOThl JOJIKHO
CHOCOOCTBOBATh MOATOTOBKE UX K PEIICHHUIO O0Jiee CIIOKHON 33a]]auu - BHIIIOJHEHUIO BBIITYCKHON
KBaJIM()UKALIMOHHOU pabOTHI.

3ajauaMy  BBINOJIHEHUS KypcOBOH pabOThl  SABISETCS  OBJAQJAECHUE CTYJCHTAMHU
parroHaNbHBIMU TpuEMamMu cOopa, 00pabOTKH, CHCTeMaTH3alud WHPOPMAIUH, TPUMEHEHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI B 00JIaCTH ONTUYECKOTO MPUOOPOCTPOCHUSI.

Tematuka KP coorBercTByeT mpoduito (HarnpaBiIeHHOCTH) MOATOTOBKH, (OPMUPYIOTCS
MpenoAaBaTeNsiMA B Hayajie CeMecTpa U YTBEp)KIaloTcs 3aBedyromuM kadeapoil. KonndyectBo
teM KP gocrarouno jist oGecredeHust, Kaxx0ro o0y4aronierocs.

Brimonnenue crynenramu KP HaumHaeTcs ¢ 03HaKOMIIEHHSI C MPUMEPHON TEMAaTUKOM.
3akpernienne teM KP 3a cTygeHTamMu M Ha3HaueHHME HAy4YHBIX PYKOBOAMTEJEH NMPOU3BOAUTCS
pacrnopsbKeHHeM 3aBeyroniero kaheapoil u yTBepKaaeTcs pemeHueM Kadeapsl.

Kypcosas paboTa BbINIOJIIHAETCS MHANBUAYAIBHO (TPYIIION CTYIEHTOB).

Cmpykmypa Kypcoeotl pabomul.

1. TUuTynbHBINA TUCT (CM. IPUIIOKEHHUE).

2. BBenenue (akTyaabHOCTb, 11€JTb, 3a7a4H).

3. Teopernueckass 4acTb (MCTOPHS BOMPOCA, YPOBEHb pPa3pabOTaHHOCTH MPOOJIEMBI B
TEOPHUU U MPAKTUKE IMOCPECTBOM CPABHUTEIHLHOTO aHANIN3a JIUTEPATyPhl).

4. IlpakTnueckas 4acTh (IUIaH NPOBEAEHUS IKCIEPHUMEHTA, XapaKTEPUCTHUKU METO/OB
MIPOBEJICHUS HKCIIEPUMEHTAIbHONU paboThl, 000CHOBaHHE BRIOPAHHOTO METO/1a, OCHOBHBIE ATAIIbI
AKCIIEPUMEHTa, 00pabOTKa U aHaJIU3 PE3yJIbTaTOB ONBITHO-IKCIIEPUMEHTAILHON 0a3bl).

5. 3axutoueHue (BBIBOABI M PEKOMEHIAIINH).

6. Crivcok uTepaTypsl U HCTOYHHUKOB.

Cnucox nutepaTypbl odopmisieTcss B COOTBETCTBHM C  OuOIMOrpaduueckuMu
TpeboBaHUSIMU B ai(aBUTHOM TOPSAJIKE W BKIOYaeT OT 5 10 10 MCTOYHMKOB (KHHT, CTaTeu
pa3HBIX aBTOPOB, WHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpble OBUIM H3yYeHbl MpU
BBITIOJTHCHHH PaOOTHI.

Tpebosanus k oghopmnenuro:

O6bem KP no 20 crpanui mammuHonucHoro Tekcra ¢popmata A4. llpudt Times New
Roman, 12. Hymepanusi cTpaHul] CKBO3Hasl, B HIDKHEH YacTH JIMCTa MO IEHTPY apaOCKUMH
mippamu. KP  nmomkHa OBITH OTpemakTHpOBaHa, HE colepXkarh opdorpaduueckux,
CHUHTAKCUYECKNX U CTHJIEBBIX OIINOOK.



3akoHYEHHas! KypcoBasi paboTa MperoCcTaBisIeTcs: Al IPOBEPKU B DJICKTPOHHOM BHJIE B
CpPOK, YCTaHOBJICHHBIM mpenojaBaTeneM. IIpenogaBarens oueHuBaer kadectBo KP ¢ ydetrom
TEOPETUYECKOr0 U IPAKTUUECKOT0 COJEPKAaHUs, IOCTHKEHUS €€ LieJIed U 3a/1ad.

KypcoBast pabota mpoBepsercssi pyKOBOAMUTENIEM padOThl, KOTOPBIM JAaeT MHCbMEHHOE
3aKJII0YEHHE TI0 Pa0OTE — PELEH3HIO.

Ecin npu BemonHenun KP Obuin jomymieHs! ommOKu, TO paboTa BO3BpAIAETCs
CTYJIEHTY Ul WCIpaBJICHUS BBIIBICHHBIX HEJOUYETOB U 3aT€M BHOBb IIPEIOCTABISAETCS
PYKOBOIMTENO Uil NPOBEpKU. IIpy TMOJIOKUTENBHOM pE3yJbTaTe OLICHUBAHUSA CTYACHT
pacrieyateiBaeT paboTy, mepenaer Ha Kadeapy M 3alMIIAET 10 CECCHMM B HA3HAYEHHOE
IIpenoaaBaTesieM BpeMsl.

3amura KP npoxoaut nmy0iauyHO nepea rpynnou CTyIEHTOB.

Ilo pesynpraTam 3amUTBl CTYIEHTY BBICTABISETCS OLIGHKA B COOTBETCTBHU C
KpUTEPUSMHU, IPUBEIEHHBIMH B I1. 2 HacTodAwero [lacnopra.

2. YpoBHM chOpPMHPOBAHHOCTH KOMIIETEHIHUIl M KPUTEPUH OLIEHKHU
B cootBerctBum ¢ OamibHO-peiTHroBOM cucremor HITY kypcoBas pabora
qucuuiimHe «ONTHUYeCKUe METOJbl W HpHOOpHl I HAyYHBIX HCCIEJOBAaHUN», 2 HMEET

MakcUMaibHyI0 oreHKy 100 6amioB.

KypcoBast paboTa ocTaBUTh Hy>KHOE BBITIOJIHEH HA MPOJABHHYTOM yYPOBHE, €CITH:

— OHA BBINOJIHEHA B IIOJJHOM COOTBETCTBHM C 33JaHUEM, OTIMYAETCS INIyOMHOH IpopaboTKu
BCEX pa3esioB COAEpKATEIbHOM 4YacTH, TEKCTOBas 4YacTh odopmiieHa € COOJIOEHUEM
YCTaHOBJICHHBIX TIPaBUII;

—  PYKOBOAMTEIb XapaKTEPU3YET MAEATEIbHOCTb CTYACHTA IIOJIOXKHUTEIbHO (B YacTHOCTH,
OTMEYAET €ro MHUIIMATUBY, CAMOCTOSTENIbHOCTh, CHCTEMAaTUYHOCTh pabOThI Ha BCEX ATamax
BBITIOJIHEHUSI pabOTBhI);

— B JIOKJIQJIE UCYEPIIBIBAIOIIE, IOCIEI0BATENbHO, YETKO U JIOTMUECKHU IPABWIBHO H3JI0KEHA
CYTb pabOTHI U €€ OCHOBHBIE Pe3yJIbTATHI;

—  CTyJIEHT CBOOOJHO BIJIAJIe€T TEOPETHUYECKUM MaTepHaioM, O€30IIMO0YHO MPUMEHSET ero
TP PEIICHUH 3a/1a4, CHOPMYIUPOBAHHBIX B 33/ IaHUH;

— B JIOKJIaJ€ CyThb pabOThl M €€ OCHOBHBIE pe3yJbTaThl MPEACTABIEHBl HCUEPIBIBAIOIIE,
MOCJIEIOBATENIbHO, YETKO W JIOTMYECKH MpaBUIbHO; Ha BCE BOMNPOCHI CTYIAEHT Jal
00CTOSITENIbHBIE M apryMEHTHPOBAaHHBIE OTBETHI, yOEQUTENbHO 3alllMIlall CBOIO TOYKY
3peHus;

—  KOMIIETEHIIMU U COOTHECEHHbIE C HUMU WHJUKATOPBI, 3aKPEIJIEHHBIE 33 TUCUUILIMHOM, 1O
KOTOPBIM BBITIOJIHSAETCS KypcoBasi paboTa c(hopMUPOBaHbI B TIOJTHOM OOBEME.

Ornenka 3a BemonHenune KP cocrasisier 100-87 6annos.

KypcoBas paboTa BINOTHEH HAa 6230BOM YPOBHE, €CIIH:

— COOTBETCTBYET 3aJlaHWIO, OTIWYAeTCsd T[IyOMHOH TpopabOTKM  BCEX  pasJesioB
COJIepXKATeNbHON YacTH, TEKCTOBas 4YacTh O(OpPMIICHA C COOJIOJACHUEM YCTAaHOBJICHHBIX
TIPABUIL;

—  PYKOBOJWTEIh  XapakTepu3yeT JCSATeNbHOCTh  CTYJCHTAa TMOJIOXKUTEIbHO, HO C
HE3HAYUTEILHBIMU 3aMCUaHHSIMU;

— B JIOKJIaJIc TPABHIIBHO M3JIOKEHA CYTh pabOTHI M €€ OCHOBHBIC PE3YJIbTATHI;

—  CTYJEHT JIOCTaTOYHO TBEPJO YCBOWJI TEOPETHUECKUI MATepPHal U MOXKET CAMOCTOSTEIHLHO
€TI0 IIPUMCHSATD,

— B JIOKJaJie CYTh PaOOTHI U €€ OCHOBHBIE PE3YJIbTATHI MIPEICTABICHBI MTOJHO; Ha BCE BOPOCHI
CTYACHT HaJI OTBCThHI, HO UX IMOJIHOTA U apr'YMCHTUPOBAHHOCTb HCAOCTATOYHBI;

- KOMIICTCHIUU U COOTHCCCHHBIC C HUMHW WHIAUKATOPLI, 3aKPCIIJICHHBIC 3a ,Z[HCLIHHJIHHOﬁ, 1o
KOTOPBIM BBITIOJIHAETCSI KypcoBass pabora chopMHUpOBaHBI C HEOONBIIMMH MpoOETaMHu U
COOTBETCTBYIOT 0230BOMY YPOBHIO.

Ouenka 3a seionaenue KP cocrasisier 86-73 6anna.



KypcoBasi pabota BBITIOTHEH HA OPOTOBOM YPOBHE, €CIIH:

— BBINIOJIHEHA B OCHOBHOM TIPaBWJIBHO, HO 0€3 HEOO0XOAWMON MNpopabOTKU HEKOTOPHIX
pas3zernos;

— B JIOKJaJe YIYyIIeHbl HEKOTOPbIC MPUHIIUIUAIBHBIE MOMEHTBI COAEPKATEIBLHOW YacTh
paboTsI;

— B JIOKJIaJIe MPEICTaBJICHBI CYTh pa0OTHI U €€ OCHOBHBIC PE3YyJbTaThl; OTBETHI Ha BOMPOCHI
BBI3BAJIM CYIIICCTBCHHBIC 3aTPYAHCHHUS,

— KOMIICTCHIIMM ¥ COOTHECCHHBIC ¢ HHUMH WHIMKATOPBI, 3aKPEIUICHHBIC 3a TUCITUIUIMHOM, 110
KOTOPBIM BBIMONHSIETCS KypcoBasi pabora, chopMHUpOBaHbl ¢ MpoOEeTaMu U COOTBETCTBYIOT
MIOPOTOBOMY YPOBHIO.

Ouenka 3a BeimosiHeHne KP cocraiser 72-50 6annos.

KypcoBas paboTta cumtaercss He BBINOJHEHHOM, €CIH CTYyJICHTOM HE MpopaboTaHbl Ba)KHBIE
pasz[enm HuccCJIe10BaHusAd, )IOHYHIGHBI HpI/IHHI/IHI/IaJ'[BHI)IC 0HII/I6KI/I, HEC I/ICHpaBJ'IeHHBIG I10CJIC
3ameuaHuil pykoBoautens KypcoBoit KP. CTyneHT He AomyiieH K 3alluTe KypcoBOH paOOTHI.
KOMIICTCHIIM U COOTHECCHHBIC C HHUMU I/IH)II/IKaTOpI)I, SaerHJ'[CHHI)Ie 3a HHCHI/IHHHHOﬁ, 110
KOTOPBIM BBITIOJIHSCTCS KypcoBasi paboTa He cpOpMUPOBAHBI.

Ouenka cocrasisieT menee 49 bannos.

3. lxkaJja oneHku.

B o0mieit oneHke mo JUCHUILIMHE Oajuibl 32 PabOThl YYUTHIBAIOTCS B COOTBETCTBHM C
npaBWiIaMyd  OaJUIbHO-PEUTHUHIOBOM  CHCTEMBbI, TPUBEAECHHBIMU B pabodeil mporpamme
JUCIUIUINHBI.

KypcoBast pabora Mo JUCHUIUIMHE CYUTACTCS YCIEIIHO BBIMOJHEHHOM, €CIIM CyMMa
noJTy4eHHbIX 0o coctanisieT oT 100 1o 50 0aiioB BKITFOYUTENBHO.

Ouenka 3a BemoinHenne KP  gBasgercs dYacThblo OOINEH OLIEHKA 110 JUCIHUIIIHHE
«OnTryeckue METOABl W TPUOOPHI T HAYYHBIX HCCIEAOBaHWI», 2 ¥ YYHTHIBACTCS C
ko3¢ durpienTom 0,3 Gayia B COOTBETCTBUH € TIPABUJIAMU aTTECTAIMH TI0 TUCITUTUINHE.

4. TlpumepHblii epevyeHb TeM KYPCOBOii padoThI
1. HelipooToHnKa: ONTHYECKHE METOJIbI UCCIIEI0BAHUS U YIIPABICHUS MO3TOM;
2. ONTUYECKHUI KBAHTOBBIN KOMIIBIOTED;
3. ®OTOHHBIE KPUCTAJUIBI B CEHCOPHBIX CUCTEMAX;
4. JIazepHast HAHOMOAU(DUKALUS C TOMOIIBIO PACTPOBOTO TYHHEIBHOTO MUKPOCKOIIA;
5. 3D ckanupytomias jga3zepHasi KoH()OKaIbHAsT MUKPOCKOTIHS;
6. OnTHueckue MOIYJATOPHl CBeTa: (PU3MUYECKHE OCHOBBI, METOJbl ITOCTPOCHUS U
IIPUMEHEHNS;
7. WK- wu BuaeocucteMbl AN OXpaHbl  NPOTSHKEHHBIX  OOBEKTOB; 8.
CBeTouyBCTBUTEIbHBIE MaTEpUaIb JAJIsl CTEPEOIUTOrpaduu;
9. CBeTOYyBCTBUTENbHBIE MaTEepUaIbI 1151 00bEMHOM rojgorpaduu;
10. OnTuyeckre MHUKPOCKOIBI: (U3MYECKHE OCHOBBI, METOJbl TOCTPOCHUA U
MIPUMEHEHUS B XUMUU;
11. 3D ckanupymomue jazepHble KOH(POKAIBHBIE MHKPOCKOMBI: (DU3NIECKUE OCHOBBI,
METO/BI TIOCTPOEHUS U IPUMEHEHUE B XUMUHU.

5. IlpumepHblii mepeyeHb BOMPOCOB K 3alIUTE KYPCOBOii padoThI

1. TlpuBeaute apryMeHTHI, KOTOPHIMH PYKOBOJICTBOBAJIUCH ITPH BEIOOpE TEMBI pabOTHI.

2. B 4eMm BbI BUIUTE aKTyaJIbHOCTh TEMbI HCCIIEIOBAHUA?

3. Oxapakrepu3syiiTe cTeneHp pa3pabOTaHHOCTH OCHOBHBIX MPOOJIEM, TOCTABIECHHBIX B
BallleM KypCOBOM HCCIIEJOBaHUH.



4. Kakue TEOpeTHUYeCKHe METOAbI TMpPH BBHIMOJIHCHHH KypCOBOW pabOTHl  OBLIN
HCITOJIF30BaHEI?

5. Kakue ommupudeckre METOIbI TPH BBHINOJHEHHH KypcoBOM pabOThl  ObUTH
HCITOJIF30BaHEI?

6. B yem BBl BHIUTE BO3MOXHOCTH TMPAKTUYECKOTO TPUMEHEHUS MOTYYCHHBIX
pe3yJbTaToOB?



