MMHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEJTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBenytowmm kacegpon
U3k TBEPLOro Tena n HaHOCTPYKTYP

5 o L CepeguH IN.B.
2 3.05.2023r.

PABOYAA NPOMrPAMMA YYEBHOW OANCLUNNUHBI
51.B.05 ABTOMaTM3UpPOBAHHbIE CUCTEMbI MPOLIECCOB CNEeKTpanbHOro aHanusa
1. Koo ¥ HauMeHOBaHMe HanpaBfeHust NoAroToBku/cneynanbHOCTH:

09.03.02 NHgbopmaUuUOHHbIE cucmeMbl U mexHos/102uu

2. Mpodunb noagroroBku/cneymanmnsayua:

Bcmpausaembie 8blquciumesbHble cucmeMbl U UHmMepHem gewel

3. KBanudukaums (cteneHb) BbINYCKHUKA:
bakanaspuam

4. ®opma o6yyeHuUs:

OvHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCUUNINHDbI:
Kadpeapa ou3nKn TBEPAOro Tena n HaHOCTPYKTYP

6. CoctaBuTEnu nporpaMmmbl:

Hecmepos [mumput Hukonaesu4, kaHoudam ¢hus.-mam. HayK

7. PekomeHpaoBaHa:

Hay4Ho-memodudyeckum cosemom PKH, npomokos Ne7 om 3.05.2023

8. YyeOHbIV roa;:
2026-2027 Cewmectp: 7



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto npenogaBaHusi  OVMCUMMNNWHBI  ABMNSIETCA  O3HAKOMIMEHWE CTYAEHTOB  CO
cnekTpanbHbIMY MeTO4aMM aHanM3a pasnuyHbIX MUKPO- U HAHOCTPYKTYP U MHCTPYMEHTaMu ans
aBTOMaTM3aLUMM pPerncTpaumMm CnekTpoB, a TakkKe MNOCTPOEHUS TEOoPeTUYECKUX MOAEnen
crneKkTpanbHbIX 3aBUCMMOCTEN.

OcHoBHOM 3agayvert OUCUMMIMHBLI SIBMSIeTCS MOAroTOBKa CTYAEHTOB [ANs  pelueHus
Hay4HO-UccnegoBaTeNnbCkMX 3agad C  MOMOLUBKD  KOMMbIOTEPHOrO  MOOENMPOBAHUSA U
npakTU4YeCcKnX 3agad aBTomaTm3aummn NpoLeccoB perMcTpauumn cnektTpanbHbIX 3aBUCMMOCTEN.

B pesynbTaTe nsyveHus Kypca CTyaeHT LOKEH:

3HaTb:

— OCHOBHble METOAbI CNEeKTpanbHOro aHanusa;

— OCHOBHble MporpamMMHble MakeTbl Ans aBToMaTM3auuu perucTpauunm u aHanusa
crneKkTpanbHbIX 3aBUCMMOCTEN.

yMeTb:
aBTOMaTM3MPOBATb NPOLIECC PerncTpaLumn peHTreHOBCKOro CrekTpa;
Nnonb30oBaTbCsl  MEeTodamMu  aBTOMATU3MPOBAHHOTO  KONMMYECTBEHHOrO  aHanusa

peHTreHOoBCKMX U NK-CcnekTpoB HeOpraHM4eCckMx maTepuarnos.

BnageTb: NporpaMMmHbiM obecrneyeHnemM, No3BONSALWUM aBTOMATU3MPOBATL NPOLIECCHI
perncTpauum cnekTpanbHbIX 3aBUCMMOCTEN.
10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOIT:

OvcumnnuHa OTHOCUTCA K BapuvaTMBHOW YacTu npodpeccnoHarnbHoro uukna. [Ans
M3ydeHuss Kypca CTydeHTam HeobxoAMMO YCBOUTbL Ccriedylolune OUCUMNAWHBL  MeToabl
CneKTpanbHOro aHanusa matepuanos, TexHonormn obpaboTkn nHdopmauun, MogenupoBaHune
CUCTEM.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moaynto (3HaHWUA, YMEHUs,
HaBblK1), COOTHECEHHbIe C NIaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMneTeHLI,VISIMVI) n UHANKaTopaMn UX OOCTUXKEeHUA:

Kop,

HasBaHue
KOMMNeTeHLUnmn

Kog(bl)

WHankaTop(bl)

MnaHumpyemble pe3ynbTaThbl
obyyeHus

CnocobeH npoBoauTb
nccrnenoBaHnst Ha
BCEX aTanax
XM3HEHHOTO LMKIa
NporpaMmmHbIX
cpeacTs

MK-1.4

Mcnonb3yeT cTaHaapTHOE U
OpUrMHanbHoe NporpaMMHoe
obecneyeHne 1 npoBoanT
KOMMbIOTEPHbIN 3KCNEPUMEHT,
COCTaBMsAET €ro OnMcaHune u
opmynupyeT BblBOAbI

3HaTb: CTaHOapTHOE U
opurnHanbHoe nporpaMmmMmHoe
obecneyeHne ang npoBeaeHnA
KOMMNbOTEPHOIO 3KCNEPUMEHTa

YMeTb: Ucnonb3oBaTb CTaHO4APTHOE
N opuUrnHanbHoOe NporpaMmmHoe
obecneyeHne 1 NPoBOANTb
KOMMbIOTEPHbIV SKCNEPUMEHT,
COCTaBnNsiITb €r0 OnucaHue u
dopmMynupoBaTh BbIBOAI

BnageTb: HaBbikaMu
NCMNONb30BaHNS CTaHAAPTHOIO U
OpPUIMHaNbHOro NPOrPaMmMHOro
obecrneyeHnst 1 NpoBeaeHus
KOMMbITEPHOro aKCNepMMeHTa

MMK-

MNnK-1.5

ObpabatbiBaeT NonyyYeHHbIe
pe3ynbTaTbl UCCNeaoBaHun ¢
MCMoNb30BaHMEM CTaHAAPTHbIX
MeTOA0B (METOAMK)

3HaTb: cTaHOapTHbIE METOAMKM,
ucnonb3yemble Ans o6paboTku
nony4YeHHbIX pe3ynbTaToB
nccnegoBaHun

YMeTb: obpabaTtbiBaTe NonyyYeHHbIe
pe3ynbTaThl nccnenoBaHum c
NCMNOMb30BaHNEM CTaHOapTHbIX
MeTon0B (MEeToAuK)

Brnagetb: HaBblkamy  06paboTku
MOMy4YeHHbIX pe3ynbTaToB
NCCNeaoBaHU C UCMONb30BaHUEM
CTaHO4apTHbIX METOO0B (METOAMK)




MK- | CnocobeH npoogutb | MK-4.5 | OnuckiBaeT npumeHsemble | 3HaTb: MatemMaTuyeckne MeTodbl U
4 aHanu3 TpeboBaHui K mMatemaTudeckue MeToabl W | anroputMmbl G YHKUNOHNPOBAHNSA
nporpaMmmHOMY anropuTMbl  (PYHKLMOHUPOBAHUSA | AN KOMMOHEHTOB  MPOrpamMMHbIX
o6ecr|equmo, ana  KOMMOHEHTOB MNporpamMMHbIX | CpeacTB
BbIMNOJTHATb pa6OTbI no cpencTs YMeTb: onucbiBaTb npuMmeHAaemMble
NPOEKTNPOBaAHNIO MaTeMatTunveckmne MeToabl n
nporpaMmmMHoOro anropuTMbl PYHKLUNOHNPOBAHUSA
obecneydyeHus ana  KOMMOHEHTOB  NporpamMMHbIX
CcpeacTB
BJ'IaD,eTbZ HaBblkaMi OMUCaHUA "
npuMeHeHunsa MaTemMaTu4eCkKnx
MeTogoB n anropmntmos
(PYHKLNOHUPOBAHUSA ans
KOMMOHEHTOB nporpamMmmMHbIX
CpeAcTB
12. O6beM ancuunnuHbI B 3a4eTHbIX eguHuuax/vyac 3/108
dopma NpoMeXXyTOYHOM aTTecTauum _3a4yeT
13. TpyaoemkocTb No BMAam y4yebHom paboTbl
TpyooemKocCTb
. M MecTpam
Bua yuyebHon paboThl O cemectpa
Bcero 7 cemecTp
KoHTakTHasa pabota 32 32
nekumm 16 16
B TOM Yyucne: npakTu4eckme - —
naboparopHble 16 16
CamocTtosTensHasa paboTa 76 76
[MpomexyToyHas atTecrtaums - -
NToro: 108 108




13.1. CopepkaHne ANCLUMNIIUHBI

Ne HanmeHoBaHue pasgena
CopepxaHue pasgena AnMCUnnIvHbI
n/n ONCLUUNSINHBI
1. Jlekuun

1.1 | MeToabl cnekTpanbHOro BeeneHue. MeToabl cnekTpanbHOro aHannsa MUKpo- 1

aHanusa HaHocMcTeM. 3HaKOMCTBO C TEOPETUYECKMMN OCHOBaAMM
MeTOJOB CreKTpanbHOro aHanuaa.

1.2 | MeToabl peHTreHOBCKOW OcHoBbl METOAA PEHTIEHOBCKOM (POTOINEKTPOHHOM
¢OTO3NEKTPOHHON cnekTpockonuun. Pn3myeckne 0CHOBbI PEHTIEHOBCKON
CNEKTPOCKONUn aMmuccmnoHHou crnektpockonun n MK — cnektpockonuu.

1.3 | LabView ansa 3HaKOMCTBO C nporpammHoun cpegov LabView ans
aBToOMaTu3aumm aBTOMaTM3auumn perMcTparmm peHTreHOBCKOro CrneKkTpa.
permcrpauum
PEHTreHOBCKOro Cnekrpa

1.4 | YpaneHHoe ynpasrneHve | YganeHHoe ynpaBreHne peHTreHOBCKMM CNEKTPOMETPOM C

ncrnonb3oBaHMeM nNporpaMmmMHoun cpefbl LabView.
MporpammHbin nHTepdenc VISA. dyHkumm obmeHa aaHHbIMMK
¢ npmubopom.

1.5 | OcHoOBHbIE 3HAKOMCTBO C OCHOBHbIMW MaTeMaTUYECKUMN METO4aMN,
MaTeMaTuyeckne MeToabl | Ucnornb3yemMmbiMy ans o6paboTkm CNEKTPOB, NONYyYEHHbIX

MeTO4aMN PEHTTEHOBCKOW CNEKTPOCKOMUM.
1.6 | ®as3oBbIN cocTaB OnpepeneHne a3oBoro cocraBa matepuana nyrem
martepuana aHanmsa peHTreHOBCKOro CreKTpa ¢ NOMOLLbI MeToaa
nocnegoBaTenbHOro KBagpaTUYHOro NpPorpamMMmnpoBaHnS
HanmeHbLUMX kBagpaToB (SLSQP).
2. JlabopaTopHble 3aHATUA
3.1 | JlabopaTtopHas pabota 1 | ABTOMaTM3aums npouecca permctpaunm aMMCCUOHHbIX
CMNEKTPOB.

3.2 | JlabopaTtopHas paboTta 2 | [NocTpoeHne matemaTny4eckon Moaenn aHanuaa

3aperncTpupoOBaHHbIX CNEKTParibHbIX 3aBUCUMOCTEN.

3.3 | JlabopaTtopHas pabota 3 | ABTOMaTM3aLmMs CPaBHUTENbHOIO aHann3a

QKCNnepmMeHTalribHbIX JaHHbIX C U3BECTHbIMU 6asamu gaHHbIX

13.2. Tembl (pasp,en bl) JMCLUIIIMHBL M BUABI 3aHATUN

Ne
n/n

Bugbl 3aHATUI (KONTMYECTBO YacoB)

HaumeHoBaHue TeMbl
(pasgena) gucumnnvHbl

Jlekuunmn

CamocTosATenbHas

pabota Beero

Mpaktnyeckne | JlabopaTopHble

MeToabl
CheKTpanbHOro
aHanusa

2 10

20

MeToapb!
PEHTreHOBCKOW
GOTO3NEKTPOHHON
CMEKTPOCKONNN

2 10

20

LabView ans
aBTOMaTM3aLUMn
permcrtpauum
PEHTreHOBCKOro
cnekTpa

16 20

YpnaneHHoe
ynpaBneHve

16 16

OcHoBHble
MaTemMaTuyeckue

2 10

10




MeToabl

6. ®a3zoBbIN cocTaB 4 4 14 12
mMaTepvana

WToro: 16 16 76 108

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmxXca no 0CBOEHUIO AUCLUMNIIUHDbI

N3yyeHne ancumnnvHbl «ABTOMaTM3MPOBAHHbLIE CUCTEMbl MPOLIECCOB CMEKTpanbHOro
aHanusa» npegycmaTtpuBaeT ocyLlecTBrneHue y4yebHOW OeATenbHOCTU, COCTOSLWENn U3 OBYX
yacTen: obyyeHnsa CTy4eHTOB npenogaBaTenieM M CaMOCTOATENbHON y4ebHON OeATenbHOCTH
CTYOEHTOB MO U3YYEHWNIO OANCLMMITUHDI.

B yuebHOM npouecce wncnonb3yTca criegyowme obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTenbHbIM hopMam: nekunn; nabopaTopHble 3aHATUS; MHOMBUAYalNbHbIE 3aHATUS. 1o
npeobnagarowmum Metogam UK npuemam obyveHusi:  OOBbSACHUTENBHO-UNNIOCTPATUBHbIE
(o6bsACHEeHMe, nokas3—aemMoHCTpaums y4ebHoro matepmana v ap.); akTuBHble (aHanu3 yvyebHom
N Hay4YHOW NUTEpaTypbl, COCTABIEHNE CXEM U OP.) N UHTEPAKTUBHbIE, B TOM YMCHE U FPyNnoBble
(B3aMmMHOe obyyeHue B popMe NOArOTOBKM U OOCYXAEHUs AO0KNagdoB); MH(OPMAaLUMOHHbIE;
KOMMNbIOTEPHbIE; MynbTUMeaunHble (paboTa C canTamum akagemMudecKkux CTPYKTYp, HayyHO-
nccrnegoBaTenbCKMX opraHn3aumin, 3aNeKTPoHHbIX bnbnmnoTtek n ap., paspaboTka npeseHTauuun,
coobLieHnn 1 goknaaos, paboTa ¢ ANeKTPOHHbIMK OByvatowmmMm nporpaMmmamm 1 T.n.).

[MoaroToBka K Nekunsam sBnseTcs oOgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb y4ebHbiM MaTepumanom, HeobxoouMmo BbipaboTaTb HaBbIKK
npaBunbHOM W NnaHomepHonm paboTbl. [lepen Havanom nNEKUMOHHbIX 3aHATUM  Hago
NpoOCMOTPETb BCe, YTO ObIIO cAenaHo B npeablaywmi pas. OTO NO3BOAUT COCPEAOTOYUTb
BHMMaHWEe N BOCCTAHOBUTb B MaMSATU yXXe UMeloLmnecs 3HaHns no gaHHomy npeameTty. Kpome
TOro, TaKOM MeToA NMOMOXET Iyylle 3anOMHUTb Kak CTapoe, Tak U HOBOE, YriyouT noHMMaHue
TOro W ApYroro, Tak Kak Npu 3TOM yCTaHaBfMBaOTCSA CBA3W HOBOIO CO CTapbIM, YTO SABNAETCH He
TONbKO 06sA3aTenbHbIM, HO U OCHOBHbLIM YCrioBueM rnybokoro osnageHus martepuanom. Yem
AetanbHee M3yvyaemoe accoummpyeTcsl C U3BECTHbIM paHee, TeM MPOYHEe COXpaHseTcs B
namaTn n GeiCTpee BCNOMHUTD, Koraa TpebyeTcs.

MpucTynaga K uM3y4eHUIO HOBOro MaTtepuana, HeobxoouMMO COCpedoTOuUTbCH, T.€.
CKOHLEHTPUPOBaTb BHMMaHME W He OTBMeKaTbCA OT BbINOMHAEMOM paboTbl, MOMHA, 4YTO
XenaHwe 3arnoMHUTb $BMSETCS rapaHTMen ycnewHowW paboTbl, OTCYTCTBME Xe BOMU K
3arMOMUHaHUIO CHWXaEeT adhdeKT BOCNPUATUS.

CnegyeT nOMHUTL O TOM, 4TO 4epe3 feKuMio nepefaeTtcd He  TOmMbKO
CUCTEMATU3NPOBAHHbLIN TEOPETUYECKMI MaTepuarn, HO W MNOCTUraeTca MeToAuKa Hay4YHOro
nccnegoBaHNs U yMeHWe CaMOCTOSATENbHO paboTaTb, aHanuanpoBaTb pasfMYHOro poaa
ABNEHNS.

3anucbiBaTb Ha NekuMM HeobxoaMMO rnaBHOE, He CTPEMACH 3adnKCUpPoBaTb BCE CrOBO B
cnoBo. BbibpaTb xe rnmaBHoe 6e3 NoHMMaHWs npegMeTa HEBO3MOXHO. Hannune cobcTBEHHOro
KOHCMeKTa neKkuMi Mo3BOoNsieT elle pa3 O3HAKOMWUTbCHA, NpodymaTb, pasobpaTbCA B HOBOM
mMaTepuarne, Tak Kak He4OCTaTOYHO XOPOLLO MOHATbIE BO BPEMS NIEKLMM MOMOXEHNS MOTYT ObITb
BOCCTaHOBSEHbl B NaMsATW, COMOCTaBIieHbl C APYrMMW, OOAYMaHbl, OOMNOMHEHbI, YACHEHbI U
paclwmpeHbl C nomMowpbo y4ebHoW nuTepatypbl. 3anucu  SABRAKOTCA nocobuamu  ans
NOBTOPEHUS, OAIOT BO3MOXHOCTb OXBATUTb COAEPXaHNE NEKLUN N BCEro Kypca B LIEefIoMm.

Mpn 3TOM XOpOLIO OBNageTb CoaepPXKaHMEM NeKUMn — 3TO:

- 3HaTb TEMY;

- MOHMMaTb 3HA4YeHME 1 BaXXHOCTb €€ B AaHHOM Kypce;

- YeTKO NpeacTaBnATb NnaHx;

- YMETb BblAENNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HAYeHNe NpMMEPOB U UNIOCTPaLUi;

- CBA3aTb BHOBb MOfy4YeHHbIE CBEAEHWSI O NPEOMETE UMK ABIIEHUN C Y)XKE NMEOLLUMUICS;

- NpeAcTaBnNATb BO3MOXHOCTb U HEOBXOAMMOCTb MPUMEHEHUS NOSTYYEHHbIX CBEOEHUN.



CyulecTtByeT HECKOSbKO 00LLMX npaBun paboTbl Ha NeKuun:

- NeKuMmM no Kaxkgomy npeameTy 3anucbiBaTb yaobHee B OTAENbHbIX TeTpaasax, ocTaBnas
LUMPOKME NOIst AN NOMETOK,;

- K NPOCNYyLUMBAHUIO NEKUU criegyeT roToBMTbCH, YTO MO3BONMUT B MNpoLecce Nekumu
OTAENUTb MMaBHOE OT BTOPOCTENEHHOIO;

- Nekuum Heobxoa4MMo 3anucbiBaTb C CaMOro Havana, Tak Kak OHO 4YacTo OblBaeT KH4YoM
KO BCEWN TeEME;

- TaK Kak [OCIMOBHO 3anucaTb feKUu HEeBO3MOXHO, TO HeobXOoOUMO B KOHCMEKTe
oTpaxaTb: (PopMynbl, onpegeneHnsi, Cxembl, TPyAHble MecTa, MbICNM, NpuMepbl, akTbl U
NOSIOXXEHNA OT  KOTOPbIX 3aBUCUT MOHWMMaHWE T[NlAaBHOMO, HOBOE W  HEe3HaKoMoe,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHMKax 1 T.n.;

- 3anucbiBaTb HAQO CXaTo;

- BO BpeEMS NeKUUN BaXXHO HENpepbIBHO COXPaHsATb paboyytd yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

M3yyeHne TeopeTnyeckoro matepuana B A4aHHOM KypCe He OrpaHu4MBaeTcsl NOAroTOBKON
K nekumam m paboTon Ha AaHHOM BuAe 3aHATUN. JIeKUMOHHas 4YacTb Kypca OpraHm4ecku
B3aMMOCBS3aHa C MHbIMK Buaamun paboT: HanucaHnem pedepaToB, y4acTnem B nabopaTtopHbIX
3aHATUSAX, NOLArOTOBKOM W cAAvYel dK3ameHa Mo OUCUMUNIIMHE, B CTPYKTYpe KOTOPbIX TaKkke
GonbLIOe 3HaYeHne nmeeT caMocToATeNnbHasa paboTa CTyaeHTa.

CamocTosaTenbHas paboTta oby4yalowmxcs Hapsay ¢ ayauTopHoOW npeacraBnseT OaHy u3
dopm y4ebHOro npouecca M SABMASETCA CYLIECTBEHHOM €€ 4YacTbilo, 4TO Hambonee SpkKo
npeacTaBneHo B npouecce nogrotoBku 6akanaepoB. [locnegHee o6ycnoBrneHO TeM, 4YTO
camocTtoaTenbHas paboTa npegHasHayveHa Ans POPMUPOBAHMS HABbIKOB CaMOCTOSITENbHOW
paboTbl Kak BooOLLe, Tak U B y4eBOHOW, HAy4YHOW AEATENLHOCTU, POPMUPOBAHNE U pa3BUTUE
CMOCOBHOCTN NpMHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO pelaTtb npobnemy,
HaxOANTb KOHCTPYKTMBHbIE PELLUEHUS, BbIXOA N3 KPU3UCHOW CUTyauun 1 T.4.

CamocTosaTenbHas pabota hopMupyeT CaMOCTOATENBHOCTb HE TOSMbKO Kak COBOKYMHOCTb
YMEHUA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrparoLlyto CyLLeCTBEHHYHO POflb B CTPYKType
NIMYHOCTU  COBPEMEHHOrO  cneuuanucta Bbiclwen kBanudukaumm. OHa  BoCOUTbIBAET
CaMOCTOATENBHOCTb Kak 4epTy Xapaktepa. Hwukakme 3HaHMSA, MOMy4YeHHble Ha YpPOBHE
NacCUBHOIO BOCNPUATUS, HE CTaBLUMe OObEKTOM COOCTBEHHON YMCTBEHHOW MW NPaKTUYECKON
paboTbl, HE MOTYT CYMTATLCS NOAMMHHBLIM AOCTOSHUEM YeroBeka.

[laBasi BO3MOXHOCTb pacluMpsTb M oborawiatb 3HAHWUS, YMEHUS N0 MHAMBUAOYANbHbLIM
HanpaBneHusaM,  camocTosTenbHas  pabota  obydaiwouerocs  no3sonsdetr  cosgaTb
Pa3HOCTOPOHHUX cneuuanuctoB. B npouecce camoctodatenbHon paboTbl passumBaloT
TBOPYECKME BO3MOXHOCTM Obyvatowerocs, npu 3TOM camocTosTeNnbHas paboTa 3aBepLuaeT
3agayn Bcex BMAOB y4ebHon paboTbl.

CamocTosTenbHasa pabota - 310 nnaHupyemas paborta oby4varolmxcs, BbINOAHAEMasa Mo
3a4aHuio U NpuU METOAMYECKOM PYKOBOACTBE NpenogaBaTens, HoO 6e3 ero HenocpeacTBEHHOIO
yyactusa. [NpenogaBatenb, BeOyWwUN 3aHATUSA, OpraHM3yeT, HanpaBngeT CaMOCTOATENbHYHO
paboTy oby4varLmxca 1 okasbiBaeT UM Heobxoammyro nomollb. OgHako CaMOCTOATENbHOCTb
obyyalomxcss OomkHa npeBbllwatb 06bem paboTbl, KOHTPONMPYEMOW npenogaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHANBUAYANbHYH MOTUBaLMIO 0ByyaroLerocsa no nosy4eHuto
3HaHW, HeobxoaMMbIX M OOCTaToOuHbIX And Oyaywen npodeccroHanbHOW AeATenbHOCTN B
n3dpaHHon cdpepe. lNpenogaBaTtenb Npu HEOOXOAMMOCTM MOXET OKa3biBaTb COAENCTBME B
BblpaboTke M  KOppeKkuMM [OaHHOW MOTMBALMM, Jexawen B OCHOBE MOCTPOEHUS
CaMOCTOATENbHON AeATENbHOCTM OOy4valowerocss No U3YYEeHU AUCUMNMUHBI, MNOMYyYEHUIo
Heob6X0aUMbIX 3HAHUI 1 HaBbIKOB.

MonyyeHne obGpasoBaHus npegnonaraeT obydeHWe pelleHnto 3adad  onpeaesieHHoN
chepbl geatenbHocTn. OgHako, kKak Obl XOpowo He obyyanucb obyvawwmecs cnocobam
pelweHns 3agjady B ayamTopuu, copmMmpoBaTb CpencTBa MNPaAKTUYECKOW OeATEenbHOCTU He
yAacTCs, Tak KaK Kaxabl Cnyyan nNpakTukn ocobbin 1 Ansa ero peweHns cnegyet Bbipabotatb
0Co0bIN NPOdECCNOHANbHbLIN CTUMb MbILUNEHUS.



OcHoBOM camoCTOATENBHOM PabOTbl CAYXUT Hay4YHO-TEOPETUYECKMI KYPC, KOMIMMEKC
nosly4eHHbIX obyyatowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHOW POPMON MOMYYEHNS K
YCBOEHUS MHOPMaLMK, TEOpPeTUYECKMX 3HaHWMW B BYy3e SABMSETCS NeKuus, no3Bonstouias
BOCMPUHSATb 3HAYUTESNbHYO CYMMY OCHOBHbIX 3HaHUW 1 MOTOMY CMOCOOCTBYIOLLAA NOBbILLEHUIO
NpoAYyKTUBHOCTU BCeX Apyrmx bopm y4ebHoro tpyaa.

Pesynbtatr 00y4eHnsa un camocToATeNnbHOM paboTbl obyvarouweroca npeanonaraet
Hanu4yne cregyoLwmx COCTaBASAOLWMX:

- MOHMMaHNe MeToA0N0MMYECKNX OCHOB NOCTPOEHNSA N3y4aeMblX 3HAHUN;

- BblAeneHne rmaBHbIX CTPYKTYp y4ebHOro Kypca;

- dopmmMpoBaHME CPEeACTB BbipaXkeHUd B JaHHON 0bnacTu;

- NOCTPOEHNE METOOUK PELLEHUS 3a4a4 U OpMeHTaummn B npobnemax (cutyaumsx).

CamocTosTenbHasa pabota CTygeHTOB Npy U3ydeHUn OucumninHbl «Pusnyeckne OCHOBbI
9NEKTPOHMKMY» BKMOYaeT B cebsa: MoAroToBKY M yvacTue B U3YyYEHUUM TeopeTU4eCKOM 4acTu
Kypca, BbIMOfHeHNe rnabopaTopHbIX M KypcoBbIX paboT, nogdbop, u3ydeHwe, aHanms wu
KOHCMNEKTMPOBaHNE PEKOMEHAOBAHHON NMTEPaTypbl, NOATOTOBKY K 3a4eTy.

CamocTosTenbHasa paboTta ctygeHTa npu n3yvyeHum AMCUUninHel « ABTOMaTU3NPOBaHHbIE
CUCTEMbI MPOLIECCOB CNEKTPanbHOro aHanu3ay BKYaeT B cebs:

Nn3y4yeHne TeopeTmYeCcKon YacTu Kypca — 44 yacos
NOArOTOBKY K JTaGOpaTOPHbIM 3aHATUSM — 16 vyacos
HanucaHne oT4YeTOB Mo nabopaTopHbIM paboTam — 16 yacos
NTOro — 76 vyacos

15. lMepeyeHb OCHOBHOMW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYypPCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTepaTtypa:

Ne

MNcTOYHMK
n/n

Tpasuc, [. LabVIEW ans Bcex : cnpaBoyHuk / [. Tpasuc, A. KpuHr. — 4-e u3g., nepepab. n gon. — Mocksa
: AMK Mpecc, 2011. — 904 c. — ISBN 978-5-94074-674-4. — TekKCT : 9aNeKTPOHHbI // JlaHb : 3aNeKTPOHHO-
6ubnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/1100 (gata obpaiieHus: 02.03.2022). —
Pexum goctyna: Ans aBTopus. nonb3oBaTenen.

dununees, H. A. MatemaTtuyeckne metToabl MOAENUPOBaHUSA (PU3NYECKNX NPOLLECCOB: KOMMbIOTEPHAs
noaaepxka or3n4eckoro akcnepumMeHTa : ydebHo-meToamyeckoe nocobue / H. A. dununses. — Mocksa :
2. | MUCUNC, 2013. — 49 c. — ISBN 978-5-87623-697-5. — TeKcCT : aneKTpoHHbIN // J1laHb : 3NeKTPOHHO-
6ubnmoteyvHas cuctema. — URL: https://e.lanbook.com/book/116587 (anata obpawenuns: 02.03.2022). —
Pexxvm goctyna: ang aBTopms. nosibaoBatenen.

Bniom, M. LabVIEW: ctunb nporpammupoBanus : cnpaBoyHuk / . britom. — Mockea : MK lMpecc, 2010. —
400 c. — ISBN 978-5-94074-444-3. — TeKCT : aneKTPOHHLIN // JlaHb : 9NeKTPOHHO-6MGNMoTEeYHas cucTema.
— URL: https://e.lanbook.com/book/1094 (nata obpawenus: 02.03.2022). — Pexxum goctyna: ans aBTopus.
nonb3oBartenem.

depocos, B. . Lndposas obpaboTka curHanos B LabVIEW : yuebHoe nocobue / B. IN. degocos, A. K.
HectepeHko. — Mockga : IMK lMpecc, 2009. — 456 c. — ISBN 5-94074-342-0. — TeKCT : 3NeKTPOHHbIN //
JlaHb : anekTpoHHO-6UubnMoTevHas cuctema. — URL: https://e.lanbook.com/book/1090 (anata obpalieHus:
02.03.2022). — PexuM goctyna: Ans aBTopus. nonb3oBaTenen.

CugHsaes, H. L. Heinpocetn 1 Hempomatematuka : ydebHoe nocobue / H. . CugHses, IN. B. Xpanos. —
Mocksa : MI'TY um. H.3. BaymaHa, 2016. — 83 ¢. — ISBN 978-5-7038-4362-8. — TeKcCT : aneKTpoHHbIN //
JlaHb : anekTpoHHO-6ubnnoteuHasa cuctema. — URL: https://e.lanbook.com/book/103583 (nata obpaLieHus:
02.03.2022). — Pexum gocTyna: Ans aBTopu3. Nonb3oBaTenem.

LabVIEW: npakTukym No oCHOBaM U3MepUTESNbHbIX TEXHOMOMMN : yd4ebHoe nocobue / B. K. batospuH, A. C.
BeccoHos, B. B. MowkuH, B. ®. Nanynosckun. — 2-e ns3a., nepepab. n gon. — Mockea : [IMK lMNpecc, 2009.
6. | — 232 c. — ISBN 978-5-94074-498-6. — TeKCT : aNeKTPOHHbLIN // JlaHb : 3NeKTPOHHO-0MONMoTeYHast
cuctema. — URL: https://e.lanbook.com/book/1096 (gaTa obpaweHus: 02.03.2022). — Pexum goctyna: ans
aBTOPM3. NOsfb30BaTENeNn.

aseHayp, E. . MeToabl uccrnegoBaHusi Matepuarnos : yuedHoe nocobue / E. I'. FaseHayp, J1. B. KysbmuHa,
B. . KpaweHunHnH. — Kemeposo : Keml'Y, 2013. — 336 ¢. — ISBN 978-5-8353-1578-9. — TekcT :
3NEKTPOHHbIV // JlaHb : 3anekTpoHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/44317
(oata obpauwenus: 02.03.2022). — Pexum goctyna: ang aBTopms. Nonb3oBaTenen.




6) gononHuTenbHas nuTepartypa:

Ne UcTouHuk
n/n
y 3umkmHa T. M. YnbTpamsarkas peHTreHoBckas crniektpockonus / 3umkuHa T. M., domunues B. A. // N3a-Bo
) JITY. -1971. — JlennHrpag. — C. 132.
XKykos, K. I'. MogenbHoe npoekTupoBaHue BCTpanmBaeMbix cuctem B LabVIEW : yuebHo-meToauueckoe
> nocobue / K. I'. XKykoB. — Mockea : [IMK lNMpecc, 2011. — 688 c. — ISBN 978-5-94074-673-7. — TekcT :
' 3NEKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/1337
(pata obpawenus: 02.03.2022). — Pexum goctyna: Ans aBTopus. Nosnb3oBaTenen.
PeHTreHoBCKkuin (ba3oBbii aHanms : ydebHo-meTogmyeckoe nocodbme. — Mockea : MI'TY um. H.3. baymaHa,
3 2009. — 15 ¢. — TekKcT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuoteyHasa cuctema. — URL:

https://e.lanbook.com/book/52465 (naTa obpaiieHus: 02.03.2022). — Pexxum goctyna: ans aBTopus.
nons3oBarenem

PeHTreHocnekTpanbHble MeTOAbl UCCNeA0BaHUSA MaTepmanoB Ha OCHOBE CUHXPOTPOHHOMO N3MNy4YeHus :
yyebHoe nocobue / . 3. Anosera, M. L. Masypuukuin, A. T. Kosakos [u ap.]. — PocTtoB-Ha-[loHy : HODY,
4. 2019. — 146 c. — ISBN 978-5-9275-3202-5. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKTpOHHO-O6MBNnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/141047 (naTta obpawenusa: 02.03.2022). — Pexum goctyna:
[0S aBTOPM3. Nonb3oBaTenen.

onoBko, B. A. HelipoceTeBble TexHonorum obpaboTkm aaHHbIX : y4ebHoe nocobue / B. A. [onosko, B. B.
KpacHonpolumH. — MuHck : BI'Y, 2017. — 263 ¢. — ISBN 978-985-566-467-4. — TeKCT : aneKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnMoTevHas cuctema. — URL: https://e.lanbook.com/book/180542 (nata o6palueHus:
02.03.2022). — Pexum gocTyna: nis aBTopu3. Nosib3oBaTeNen.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypchl (0duumanbHble pecypchbl

NHTEpPHeT)™:
Ne n/n Pecypc
1. http://www.lib.vsu.ru — 3HE BI'Y
2. https://edu.vsu.ru O6pasoBaTenbHbI NopTan « ANEeKTPOHHbIN yHnBepcuteT BIMY»

16. IlepeucHp yueOHO-METOMMICCKOrO 0OECIIEISHNS [T CAMOCTOSTENBHOM PaBoThI

Ne n/n MCTOYHMK
1. http://www.lib.vsu.ru — 3HB BI'Y
2. https://edu.vsu.ru OBbpasoBaTenbHbIV NopTan « ANEeKTPOHHLIN YyHuBepcuteT BIY»

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOM
OUCUMNNUHBbI, BKIMOYasAs [AUCTaAHUMOHHbIe obpa3oBaTefibHble TexHonorum (OOT),
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

B yuebHOM npouecce wncnonb3ylTcs criegytowme obpasoBaTenbHble TexHonoruu. [lo
obpasoBatenbHbiM opMaM: nekumn; nabopaTtopHble paboTbl, FPYNMOBbIE KOHCYMNbTaLUW,
nHauBmnayanbHble 3aHaATMS. [lo  npeobnagawowmm metogam M npyemam  obyyeHus:
06 BbACHUTENBHO-UNMAOCTPaTUBHbIE (0O6bSCHEHME, NOKa3—4eMOHCTpaums yvyebHoro matepuana
W Ap.); akTuBHble (aHanu3 y4ebHOM M Hay4yHOW NUTepaTypbl, COCTaBMEHME CXEM WU Ap.) U
WHTEpPaAKTMBHbIE, B TOM 4ucCne u rpynnoBble (B3aMMHoe obyveHne B popMe MOArOTOBKU U
obcyxaeHus [oKNagoB); UHAOPMAUMWOHHLIE, KOMMbIOTEPHbIE; MyNbTUMeAUnHble (paboTa C
cavTaMy akageMuUyeckux CTPYKTYp, Hay4YHO-UCCrneaoBaTesrbCKUX OpraHu3auun, 3NeKTPOHHbIX
onbnuoTek n ap., paspaboTka npe3eHTaumin, COodLLLEHNI N OOKNaaoB, paboTa ¢ 3NeKTPOHHbIMU
obyyvaoLmmm nporpamMmMmamn u T.n.).

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

JTabopaTopus anekTpoHHon mukpockonuu LIKIMHO BI'Y (nab. 7): pacTpoBbI 3NEKTPOHHbIV
mMukpockon JEOL JSM-6380LV ¢ mukpoaHanusaTtopom Oxford Instruments;

JTabopaTopusi HAHOCKONMUM K HaHOTexHonormn (nad. 142): aTOMHO-CUNOBON MUKPOCKOMN
SOLVER P47 PRO

Peanusauua AnCUMNAUHBLI C MPUMEHEHMEM IJNEKTPOHHOIO0 OBy4YeHUA U OUCTaHLMOHHbIX
obGpasoBaTenbHbIX  TEXHOMOMMIM  OCyllecTBnseTca 4epe3 obpasoBaTenbHbli  nopTan
"ONeKTPOHHLIN yHMBepcuTeT BIY".



https://edu.vsu.ru/
https://edu.vsu.ru/

19. OueHo4Hble cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

HOpS[Z[OK OLICHKH OCBOCHUA 06y‘IaIOHlI/IMI/IC${ yqe6H0r0 MaTtepuajia onpeacasaACTCs COACPKAHUEM CICAYIOINX
pa3acjaoB AMCHUIIINHBIL

FII\;I%I paazgﬂge,qnoci?/::lﬁmbl KCI)-lI\I/IAI;?I;IF)GH "‘;&"}'ﬂé’ﬁﬁ;” OLeHoYHble CPeAcTBa
(moayns) KOMMeTeHumn

MeToapbl

1. | cneKkTpanbHOro MK-1 MK-1.4 YcmHelit onpoc
aHanmsa
MeToapbl

2. pPEHTreHOBCKOM . MK-1 MK-1.4 YcmHelit onpoc
¢OTOINEKTPOHHON
CMEKTPOCKOMnNn
LabView ansa
aBToMaTun3auunm

3. | peructpauum MnK-4 MNK-4.5 J1a6. pab Ne1
PEHTIeHOBCKOIo
crekTpa

4. | YanenHoe k-4 MK-4.5 f1a6. pa6 No2
yrnpasneHue
OcCHOBHble

5. | MartemaTnyeckue MK-1 MK-1.5 YcmHbiti onpoc
MeToabl

6. IC\I/T::(G)S;ZIHC;OCTaB MK-1 MK-1.5 11a6. pa6 Ne3

[MpomexyTouHasa aTTecTtaums
P

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TekywWwmMi KOHTPOJb yCNeBaeMoCTH

KOHTpOJ'Ib ycneBaemMoCTu no gucunniinHe ocyLiecTBideTcsa C NOMOLLbIO criegyrownx
OLEeHO4YHbIX CpeacCTB:

OT4YeTbl O BbINOMHEHUM NabopaTopHbIX paborT:

MNMepeyeHb TeM NabopaTopHbLIX paboT:

1. JTabopaTtopHas pabota 1 — ABTOMaTusaums npouecca permctpaumm aMMCCUOHHbIX
criekTpos (1K-4.5)

2. JTabopatopHasa pabota 2 — [locTpoeHne maTtemMaTudeckon Moaenn aHanuaa
3aperncTpupoBaHHbIX cnekTparnbHbix 3asmucumocten (MK-1.4).

3. JlabopatopHasa paGota 3 — ABTOMaTM3aUMA CpPaBHUTENBHOMO aHanuaa
3KCnepuMeHTarbHbIX AaHHbIX C N3BECTHbIMM 6a3amu aaHHbIX (MK-1.5).

[na TeKyLero KOHTPONS yCneBaeMoCTM UCMOSb3YTCS creayoLwmne nokasaTenu:

1. 3HaHWe OCHOB CMeKTparibHOro aHanu3a;

2. HaBblkKM MOCTPOEHUST MaTEMaTUYECKOW MOAENU aHanusa 3aperncTpupoBaHHbIX
crekTpasnbHbIX 3aBUCMMOCTEN;

3. yMeHMe aBTOMaTM3MpOBaTb MPOLECC PEernMcrTpaumm crekTpasnbHbIX 3aBUCMMOCTEN U
CpaBHUTENbHbIV aHann3 3KCneprMeHTarnbHbIX AaHHbIX C UMeLMMNCS 6asammn faHHbIX.



[ns TeKywero KOHTPOss yCneBaeMOCTU WUCMONb3yeTcsl YCTHbIN Onpoc, OT4Y4eTbl O Xoae
BbINOSIHEHMS NabopaTopHbIX PaboT, Ha OCHOBE KOTOPbLIX BbICTABMSIETCA MNpeaBapuTenbHas
OLEeHKa 3a4YmeHo/He 3a4meHo.

[nsa oueHuBaHuA pe3ynbTaToB OOy4YeHWs Ha 3a4eTe MCMONb3YeTCs — «3a4YTEHO», «He
3a4TEHOY.

CoOTHOLLEHME noKasaTenen, Kputepues U LWKalbl OUeHNBaHUA Pe3ynbTaToB o6yquM;|.

YpoBeHb
KpuTepun oueHnBaHusa KoMmneTeHumnm chopmumpoBaHHocT | Lkana oueHok
N KOMNEeTEHLUUN

CTy,EI,eHT npoasnAeT 3HaHNA OCHOBHbIX NMOHATUN,

o o . Moporosbin
onpeaeneHnn n teopem. o 3a4eTHOM KOHTPOSBHOM DOBEHE 3a4TeHo
paboTe nmeeT NONOXUTENBHYIO OLIEHKY. y
Bo Bcex octanbHbIX crnyyaax - He 3a4TEeHO

MpuBeaéHHbIE HUXE 3aJaHns peKoMeHayeTCs UCNOSb30BaTh NpU NpoBeaeHUM
ANarHoCTU4YeCKMx paboT Ans OLEHKM OCTaTOYHbIX 3HAHWIA:

KomneTteHuus MNK-1

Bonpochkl ¢ BbIGOpOM oTBeTa:
1. Kakom meTtoa He siBNgeTcs PeHTreHOBCKMM METOAOM CneKkTpanbHOro aHanmsa:
a. OMUCCUOHHOW CNEKTPOCKOMNM;
b. CnekTpocKkonuu KBaHTOBOIO BbIXOA3;
c. ®DOTOSNEKTPOHHOWN CMEKTPOCKOMUN;
d. WK-cnekTpockonuu.

2. MeTog aMNCCUOHHOW CMEKTPOCKOMNUKU NO3BONSAET MNONYYUTb NHPOPMALINIO
a. O 30He NpoBOAMMOCTH;
b. O BaneHTHOW 30HE;
c. O sanpelyeHHOM 30HE;
d. O6 aHeprum cBsa3n.
3. MeTopg cnekTpocKkonumn KBaHTOBOIO BbiXxO4a NO3BOMSET NONy4YnTb MHPOpMaLNIo
a. O 30He NpoBOAMMOCTH;
b. O BaneHTHOW 30HE;
c. O 3anpelieHHON 30HE;
d. OG6 aHeprnmn CcBA3N 3NEKTPOHOB B aTOME.
4. MeTopg (POTOSNEKTPOHHOM CNEKTPOCKONUM NO3BOMSAET NOMAYyYNTb MHGOPMaLUUIO O

a. O 30He NpoBOAMMOCTH;
b. O BaneHTHON 30HE,;
c. O sanpelyeHHOM 30HE;
d. OO0 sHeprnun cBsI3M ANEKTPOHOB B aTOME.
5. PeHTreHoBCKOE Wu3rnyyeHne B PEHTITEHOBCKON TpybKe BO3HWKaeT B pe3ynbTaTe
B3aMMOOENCTBUA C aHOOOM:
a. ONEeKTPOHOB;
b. [llpoToHOB;
c. HewntpoHos;
d. HApep.

Bonpochkl ¢ pa3BepHYTbIM OTBETOM:

1. MeToabl cnekTpanbLHOro aHanusa.

2. TeopeTnyeckne OCHOBbI METOAbl AMUCCUOHHOM CNEKTPOCKOMUN.

3. TeopeTnyeckme OCHOBbI METOAA CNEKTPOCKONMUM KBAHTOBOMO BbIXO4a.
4. TeopeTnyeckme ocHoBblI MeToada OTOINEKTPOHHOM CNEKTPOCKOMNN.



5. TeopeTnyeckne oCHOBbLI MeTO4a PEHTreHOBCKOM ANdpaKLmK.
KomneteHuus MNK-4

Bonpochkl ¢ BbIGOpOM oTBeTa:
1. CnektpomeTp MoHoxpomaTop PCM-500 no3BonsieT peructpmpoBaTh:
a. OMUCCUOHHbIE CMEKTPbI;
b. CnekTpbl nornoweHus;
c. POTOANEKTPOHHbIE CMEKTPBI;
d. WK-cnekTpbl.
2. B kayectBe BXOOHbIX MapamMeTpoB B MNporpaMmmy yrnpasBrfieHUs perncrpaumen
9MMUCCUOHHBIX CMEKTPOB HEOBXo4MMO 3aaaThb:
a. Tonbko HayanbHYK TOYKY;
b. Tonbko Yncno Tovek perncTpaunmn UMNynbCOB;
c. Tonbko war gsuratens;
d. Tornbko Bpems perncrtpaumm UMnyrnbCoB B TOYKE;
e. Bce nepeyncneHHble napameTpbl.
3. Ob6paboTka peHTreHOBCKMX 9MUCCUOHHBIX CNEKTPOB BKIOYaeT B cebsi:
a. Tomnbko HOPMUPOBKY CMEKTPOB Ha eaUHULLY;
b. Tonbko BbluMTaHME GOHa;
Cc. TonbKo KOPPEKTUPOBKY TOSIOXKEHUS CMeKTpa Ha LKane 3Heprum B
COOTBETCTBUWN C ATANIOHHbLIM CMEKTPOM.
d. Bcé nepeuuncneHHoe.
4. Kak npoucxoouT aHanui3 asoBOro cocrtaBa 3MUCCUOHHBIX CMEKTPOB Ha OCHOBE
CMEKTPOB 3TarNoOHHbIX 06pa3LoB:
a. [lytem cCrnoXeHus 9TanoOHHbIX CNEKTPOB B  abCOMNIOTHbLIX  eAuHULax
WHTEHCUBHOCTY;
b. lNyTem BblUMTAHMA STaANOHHbLIX CNEKTPOB B  abCONOTHbIX  eguHuuax
WHTEHCUBHOCTY;
c. [lyTeM CNoOXeHWs1 3TanoHHbIX CNEKTPOB B OTHOCUTENbHbLIX edWHULAxX B
npeanonaraemMbix JONSX;
d. llyTeM BblMMTaHUS OTaNOHHbLIX CMNEKTPOB B OTHOCUTESbHbIX €AWHULAX B
npegnonaraemMbix JOMSIX.
5. Kakon wun3 aBTOMaTMYECKMX IrIeMEeHTOB OTCYTCTBYeT B CUCTeMe permcrpaumm
3MUCCUOHHBIX CNEKTPOB Ha crnektpomeTpe PCM-500:
a. _YcTaHoBKa MNOMIOXEHUs OUMPaKLUMOHHOMW peLIeTKM B HavallbHY TOYKY
CKaHMPOBAHUS;
b. Cu4éTynk nMnynbCcos.;
c. LWarosbi gBurartenb;
d. EcTb Bce nepeyuncneHHole.

Bonpochbl ¢ pa3BepHYTbIM OTBETOM

1. Cxema aBTOMaTM4YeCKOM CUCTEMbI pPErNCTpaUMM CMeKTpPoB, MONyYaeMblX Ha
cnektpomeTtpe PCM-500.

2. Cxema ynpasrneHusi permctpaumen CnekTpos B NporpaMMHoOM npoaykTe LabView.

3. MaTematunyeckune metoabl 06paboTKM CNEKTPOB.

4. T[locnepoBaTenbHOCTb 06paboOTKM CNekTpoB B NnporpaMmHoM npoaykte Origin.

5. MeToguka aHanmsa ¢a3oBOro coctaBa 3MUCCUOHHBIX CMEKTPOB HA OCHOBE CMEKTPOB
3TanoHHbIX 00pa3LoB.



20.2 NMpomexyToyHasa aTrecTauums
OnucaHue TeXHONOrnMM NpoBeAeHUsA NPOMEXYTOHYHOWN aTTecTauum

ﬂpomemyTquaﬂ atTectaums no AucuunnmHe — 3a4et. B npunoxeHne K AOunriomy
BHOCUTCA OLEHKA 3a4meHo.

[na oueHuBaHus pe3ynbTaTtoB o6yquvm Ha 3a4eTe UCMNOJIb3yeTCA — «3a4YTEeHO», «He
3a4YTEeHO».

OueHka YpOBHSI OCBOEHMSI AMCLMMIMHBI «ABTOMAaTU3MPOBAHHbIE CUCTEMbI MPOLECCOB
CnekTpanbHOro aHanuaa» OCyLLIEeCTBASIeTCA MO Creayowmnm nokasaTensim:

- KAYeCTBO U CBOEBPEMEHHOCTb BbINOMHEHNS NabopaTopHbIX paborT;

- NOSIHOTa OTBETOB Ha BOMPOCHI KOHTPOJSIbHO-U3MEPUTENBHOIO MaTepuana;

- NONHOTa OTBETOB Ha AOMNONHUTENbHbIE BONPOCHI

CoOTHOLLEHME noKasaTenen, Kputepues U LWKalbl OUeHNBaHUA Pe3ynbTaToB o6yquM;|.

YpoBeHb
KpuTepun oueHnBaHusa KoMmneTeHumnm chopmumpoBaHHocT | Lkana oueHok
N KOMNEeTEHLUUN

CTyoeHT nposaBnsaeT 3HaHUS OCHOBHbIX MOHATUN, MoDOroBbI
onpegeneHnn n tTeopeM. 1o 3a4eTHOM KOHTPOJSIbHON SOBeHb 3a4TeHo
paboTe nmeeT NONOXUTENBHYIO OLIEHKY. y

Bo Bcex octanbHbIX cnyydadax - HEe 3a4TeHO




	10. Место учебной дисциплины в структуре ООП:
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