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

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

YTBEPXOAHK
3aBeayroLwmmn kapepon
PU3MKM TBEPOOro Tena u HaHOCTPYKTYpP

(M.B.CepenuH)
03.06.2025

PABOYAA MNPOMrPAMMA YYEBHOW OANCLUNNUHBI
B51.B.05 MeToabl nccnegoBaHUs M KOHTPONg HaHOMaTepmuanoB
1. Koo u HaumMeHOBaHMe HanpaBfeHust NoAroToBku/cneynanbHOCTH:

03.03.02 Qu3suka

2. Mpodunb nogroroBku/cneumannsauusa:

QPu3suka nepedosbix mexHos102ul npoudsodcmea usdenuli MUKpO- U HaAHO3IEKMPOHUKU

3. Kanudukauums (cteneHb) BbINYCKHMUKA:

bakanaspuam

4. ®opma o6yyeHuUs:

OvHas

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

6. CoctaBuTEnu nporpaMmmbl:

Hecmepos Amumputi Hukonaesu4, kaHoudam ¢u3.-mam. HayK, Q0UeHm
7. PekomeHaoBaHa:

HMCaou3suyeckozo gpbakynbmema BlI'Y om 30.05.2025 npomokosn Ne5

8. YyeOHbIN roa:

2028/2029

CewmecTp:
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9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI

Llenbto npenogaBaHus  OUCUMNAMHBI  SBNSIETCS  O3HAKOMSIEHWE  CTYAEHTOB C
COBPEMEHHbIMW METOAAaMN U3MEPEHUIN NapamMeTPoOB HaHOMAaTEPMarnoB U HAHOCTPYKTYP.

OcHoBHOM 3agavert OUCUMMIMHBLI SIBMSIeTCS MOAroTOBKA CTYAEHTOB [ANs  pelueHus
Hay4HO-UccnegoBaTeNbCKNX NPUKNaaHbIX 3ag4aqy MOAEPHU3aLMN N BHELPEHUS HOBbIX METOA0B
N3MepeHuin napameTpoB HaHOMaTEPMaroB U HAHOCTPYKTYP.

B pesynbTaTte nsyveHus Kypca CTyaeHT LOKEH:

3HaTb:

- COBpPEMEHHbLIE CpeAcTBa M MeToAdbl U3MEPEHUN NapamMeTpoOB HaHOMaTepuaroB W

HaHOCTPYKTYP;

- cnocobbl peanu3aunm Ha MNpPakTUKE OCHOBHbLIE MeEeTOoAbl WM3MEPEHUN MNapameTpoB

HaHOMaTepmnanoB 1 HAHOCTPYKTYpP

yMeTb:

- BblOMpaTb COBpPEMEHHble CpeAcTBa W MeTOAbl W3MEPEeHW napameTpoB U
HaHOCTPYKTYP;

- peanu3oBblBaTb Ha MNpPaKTUKE OCHOBHble MeTodbl W3MEpPEeHUn napaMeTpoB

HaHOMaTepmnanoB 1 HAHOCTPYKTYP.
BnageThb:
- HaBblKaMM MCNOSIb30BaHUSA COBPEMEHHbIX CPEACTB U METOA0B U3MEPEHUIN NapaMeTpoB
HaHOMaTepuanoB U HAHOCTPYKTYP;
- HaBblKaMW MPAKTUYECKOW peanusaumm OCHOBHbIX METOOOB M3MEPEHWUA NapaMeTpoB
HaHOMaTepuanoB U HAHOCTPYKTYP.

10. MecTo yuye6HOM agucumnnuHbl B cTpykType OOI:

OucuunnuHa OTHOCUTCA K 4acTw,
OTHOLLEHUN.

dopMmnpyeMon yvyacTHuMKamm obpasoBaTesnbHbIX

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTathbl
KOMMeTeHunn obyyeHus
MK-1 | CnocobeH MK-1.1 | Buibupaet cpeacTea v MeToAbI 3HaTb: COBpPEMEHHbIE CPeACTBa U
MOAepHU3NpoBaTb N3MepeHnii napameTpoB MeToAbl U3MEepPEeHNn NnapameTpoB
cyliecTByloLme un HaHomaTepunarnoB U HAHOCTPYKTYP | HaHOMaTepuanos u
BHeAPSATb HOBblE HaHOCTPYKTYP
mMeToAbl U3MepeHui YmeTb: BbibpaTh COBpeMEHHbIE
napameTpoB cpeacTea U MeToAbl U3MepeHui
HaHoOMaTepuaros U napaMeTpoB M HAHOCTPYKTYP
HaHOCTPYKTYp Bnapetb: HaBbikamu
NCMNOMb30BaHNS COBPEMEHHbIX
cpeacTB U METOA0B U3MepPEeHUi
napameTpoB HaHOMaTePUanos u
HaHOCTPYKTYpP
MK-1.2 | Peanusyet Ha NpakTMKe OCHOBHble | 3HaTb: cnocobbl peanu3aunm Ha

mMeToabl M3MepeHMﬁ napamMmeTpoB
HaHOMaTepunanoB U HAHOCTPYKTYP

NpaKkTUKe OCHOBHbIE MeToAbl
N3MepeHUii NapameTpoB
HaHOMaTepunanoB u

HaHOCTPYKTYp
YmeTb: peanu3oBbIBaTb Ha
MpakTMKe OCHOBHble  MeTodbl
namepeHuni napameTpoB
HaHomaTepuanos n
HaHOCTPYKTYp

Brnapets: HaBblKamu
npakTU4eckomn peanusauun

OCHOBHbIX MeETOO0B I/I3MepeHI/1I7I
napamMmeTpoB HaHoOMaTepumarnoB U




| HAHOCTPYKTYp

12. O6beM AMcUUNNUHbI B 3a4eTHbLIX eaunHuuax/yac 3/108

dopma NpoMexyToO4YHOM aTTecTaumm_sader

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKocTb
Bug yuebHow paboTbl ro cemectpam
Beero 7 cemecTp

KoHTakTHasa paborta 60 60
nekuumn 36 36

B TOM ymucne: npakTuyeckme - -
nabopartopHble 36 36

CamocTtosTenbHas paborta 18 18
MpomexyToyHas aTTecTaums - -

Utoro: 108 108

13.1. CopepkaHmne gUCLUMNIINHBI

Nen/ HanmeHoBaHwue pasgena
CopgepxaHve pasgena QUCLMNvHGI
n OVCUMNIIUHBI
1. lekyun

1.1 OnekTpomarHutHoe nanydeHne | LLikana anekTpomarHUTHbIX konebanun. CeA3b AMHbLI BOMHbI OM
N3MNy4YeHnsi C ero YacToTON U IHEPTUEN.

1.2 PeHTreHoBCKOE U3ny4eHne MCTOYHMKM PEHTIEHOBCKOrO M3ny4eHusl. PeHTreHoBckas Tpyoka.
CrHXpOTPOH. CnekTp xapakTepUCTUYECKOrO U TOPMO3HOIO
N3ny4YeHusl.

1.3 MeToabl UccnegoBaHuin Ha YnbTpamsirkasi peHTreHOBCKasi SMUCCMOHHAs CMeKTPOCKONMS
OCHOBE PEHTIEHOBCKOIo (YMPQ3C). CnekTpockonus Kpasi peHTTeHOBCKOro MOrmoLeHns.
N3nyyeHns. PeHTreHoBckas dpoToanekTpoHHas cnekrpockonus (PP3C).

PeHTreHoBckas gndpakums.

1.4 MeTopq ynbTpamsarkon PeHTreHoBCKuin cnekTpoMeTp MoHoxpomatop PCM-500.
PEHTIFEHOBCKOW 3MUCCUOHHOM OHepreTudecknii ananas3oH. Cxema ob6pasoBaHNSA 3MUCCUOHHOM
crneKkTpocKonuun Nonochl. ANEKTPOHHOE CTPOEHUE BaNIEHTHOWN 30HbI.

15 MeTopg cnekTpockonuu Kpas Cxema ycTaHOBKM, CNOCOObI pernctpaumm cnekrpa kpasi
PEHTrEHOBCKOro MOrMOLLEHUS PEeHTreHOBCKOro nornoteHuns. Cxema obpasoBaHus Kpas

PEHTTEHOBCKOrO MOTMOLLEHUs. DNEKTPOHHOE CTPOEHME 30HbI
NPOBOAVMMOCTM.
1.6 MeTopn peHTreHOBCKOM Cxema ycTaHOBKM AN perncrpaumm CnekTpoB. DHEprusi CBA3N
POTOSNEKTPOHHOM 3MNeKTpoHa B aTOMe.
cneKkTpocKonuu
1.7 MeTon peHTreHOBCKOM dopmyna Bynbga-bperros. Cxema andpakromeTpa.
andpakumm
1.8 ATOMHO-cunoBas Mukpockonusi | MpuHumn paboTbl aTOMHO-CUITOBOr0 MUKpOcKona. Pexnmel paboTbl.
2. JlabopaTopHble 3aHATUSA

3.1 JlabopatopHasa paborta 1 Mony4yeHne aMUCCUOHHBIX crnekTpoB Ha npubope PCM-500.
O6paboTka 1 pasnoXeHne CnekTpoB Mo crnekTpam 3TanoHOB.
OnpegeneHne ¢a3oBoro cocraea.

3.2 JlabopaTopHas paboTta 2 CpaBHUTENbHLIN aHanNu3 CNeKTPoB Kpasi PEHTFEHOBCKOro
NOrMOLLEHUS C UMEKLIMMNCHA CNEKTPaMu 3TarnioHamu.

3.3 JlabopaTtopHas pabota 3 PacwmndpoBka oTOSNEKTPOHHBIX CNEKTPOB MO 6asamM AaHHbIX.

3.4 JlabopaTopHas paboTta 4 Cbemka gndpakrTorpaMmmMbl 3aaHHOro nNpenogasartenem obpasua.
PaclumdpoBka nony4yeHHOM andpakTorpammel 1 onpegeneHme
MEXMIOCKOCTHBIX PACCTOSIHUI MO MeXAyHapoAaHbIM 6a3am JaHHbIX.

3.5 JlabopaTtopHas pabota 5 O6paboTtka ACM-n3obpaxxeHnsi NOBEPXHOCTM y4ebHoro obpasua.




13.2. Tembl (pasaenbl)aUCUUNIMHBL U BUAbI 3aHATUI

Buapbl 3aHATUN (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbI
CamocTtosaTenbHas

n/n (pasgena) gucuunnuuel | Nlekuun MpakTnyeckme | JlabopaTopHble pa6oTa Bcero

OneKTpoMarHMTHoe
n3nyyeHue

1. 2 2 4

PeHTreHoBsckoe
2. 4 2 6
nsnyyeHve

MeToabl nccnegoBaHui
Ha OCHOBe
PEHTreHOBCKOro
N3nyyeHus.

MeTopa ynsTpamsirkomn
PEHTrEHOBCKOM
3MUCCUOHHOMN
CMEKTPOCKOMUM

MeTopg cnekTpockonum
5. | Kpas peHTreHoBCKOro 5 7 2 14
NnornoweHns

MeTopn peHTreHOBCKOM
6. | boTO3NEKTPOHHON 5 7 2 14
CMEKTPOCKOMUM

MeTopq peHTreHOBCKOM
andopakumm

8. ATOMHO-cunosast 5 7 > 14
MUKPOCKOMUSI

Wtoro: 36 36 18 108

14. MeToaun4yeckme ykaszaHus ans ooy4yarolmxcs no 0OCBOGHUIO AUCLIUNTIVHbI

N3yyenne pgucumnnuHbel «MeToabl ucCCnegoBaHWs UM KOHTPONA  HaHoOMaTepuanos»
npegycmaTpmBaeT OCyLLeCTBreHMe Yy4ebHOM [OeATenbHOCTW, COCTOSAWEen U3 ABYX YacTew:
o0y4YeHnsa CTyAeHTOB npenogasaTenemM U CamocToAaTeNbHOM y4ebHOM AeATenbHOCTU CTYAEHTOB
MO N3YyYEHUIO ANCUUNIINHBI.

B yuebHOM npouecce wncnonb3yTca criegyowme obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTenbHbiM hopMam: nekumm; nabopaTtopHble 3aHATUS; MHOMBUAYanNbHblE 3aHATUS. [1o
npeobnagarowum Metogam UK npyemam obyveHus: OBBACHUTENbHO-UNMICTPATUBHbIE
(0bbACHeHMe, Nokas—aAeMoHCTpaLma y4ebHOro matepuana u gp.); aktueHble (aHann3 y4ebHoum
N Hay4YHOW NUTEepaTypbl, COCTaBEHNE CXeM U Op.) N UHTEPaKTUBHbIE, B TOM YUCHE U IPYyNnoBble
(B3anmHOe obyyeHne B dhopme NoAroTOBKM M OBCYXOEHWS AOKNagoB); MHAOPMALMOHHLIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamum akageMuyeckux CTPYKTYp, Hay4Ho-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOoHHbIX 6Mbnunotek n gp., paspaboTka nNpes3eHTauun,
coobLleHnn n goknagos, pabota ¢ aNeKTPOHHLIMU 0ByYaloLWMMK NporpaMmMamMm u T.n.).

[MoaroToBka K Nekunsam sSBnseTcss OgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4yebHbiM MaTtepuanom, HeobxoauMmo BbipaboTaTb HaBbIKK
npaBuUibHON W MNaHoOMepHou paboTbl. [lepen Havanom NEKUMOHHBIX 3aHATUA  Hago
NpPOCMOTPETb BCe, YTO ObIIO cAenaHo B npeablaywmi pas. 3TO NO3BOMUT COCPEAOTOYUTb
BHMMaHME N BOCCTAHOBUTb B MaMATU YXXe MMEKLMNECa 3HaHNSA No gaHHoMy npeameTy. Kpome
TOro, TaKOM MeTo NMOMOXET Iyylle 3anOMHUTb Kak CTapoe, Tak U HOBOe, YrnyobuT noHMmMaHue
TOro W 4pyroro, Tak Kak Npu 3TOM yCTaHaBMMBalOTCA CBA3M HOBOIO CO CTapbIM, YTO SABNSAETCA He
TONbKO 06sA3aTenbHbIM, HO U OCHOBHbLIM yCrioBuem rrybokoro osnageHus matepuarnom. Yem
AetanbHee M3yvyaemoe accoummpyeTcsl C M3BECTHbIM paHee, TeM MPOYHEE COXpaHSeTcs B
namsitm n 6oiCTpee BCNOMHUTL, Korga TpebyeTca.

Mpuctynaga K uM3y4eHUIO HOBOrO MaTtepumana, HeobxoguMMoO COCpeaoTOuUTbCH, T.€.
CKOHLEHTPUPOBaTb BHUMaHME W He OTBMeKaTbCA OT BbINOMHAEeMON paboTbl, MOMHHA, YTO



XenaHue 3anoMHUTb $SBMSETCS rapaHTMen YycnewHonW paboTbl, OTCYTCTBME Xe BOMU K
3anoMUHaHUIO CHWXKaET 3P EKT BOCNPUATUS.

CnegyeT noOMHMTL O TOM, YTO 4epe3 feKuMio nepefjaeTtcsd He  TOMbKO
CUCTEMATU3NPOBAHHLIA TEOPETUYECKUA MaTtepuari, HO W MNOCTUraeTcss MeToAMKa HayYHOro
nccnepoBaHnss U yMeHMe CaMOCTOSTENbHO paboTaTb, aHanu3npoBaTb Pas3fMYHOrO poaa
ABIEHMS.

3anucbiBaTh Ha NeKkuMmM HeobxoaMmo rmaBHOE, He CTpeMSAChb 3adMKCMpoBaTb BCE CIOBO B
cnoBo. BbibpaTtb e rmaBHoe 6e3 NoHMMaHua npegMmeTa HEBO3MOXHO. Hannune cobCcTBEHHOro
KOHCMEKTa mneKuMi NO3BOMSIeT elle pa3 O3HAKOMWUTbCHA, NpoaymaTb, pas3obpaTbCA B HOBOM
mMartepuarne, Tak Kak He4OCTaTO4YHO XOPOLUO MOHATbIE BO BPEMS JIEKLMU NOSTIOXKEHNA MOTYT ObITb
BOCCTAHOBSIEHbI B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOSHEHbI, YACHEHbI U
paclwmpeHbl C nomMowbi Yy4yebHon nuTepaTypbl. 3anucu SBRsTCA  nocobuamu  ans
NMOBTOPEHUS, AAIOT BO3MOXHOCTb OXBATUTb COAEPXKaHNE NEKLMN N BCErO Kypca B LIESIOM.

Mpn aTOM XOpOLLO OBNageThb CoaepPXKaHNEM NEKUNN — 3TO:

- 3HaTb TEMY;

- MOHNUMAaTb 3HAYEeHNe N BaXXHOCTb €€ B JAaHHOM KypcCe;

- YETKO NPEeACTaBnATb NNaH;

- YMETb BbI4ENNTb OCHOBHOE, IMaBHOE;

- YCBOUTb 3HAYEeHME NPMMEPOB U UNNOCTPaLUN;

- CBA3aTb BHOBb MOJTy4YEeHHbIE CBEAEHUS O NpeaMETE UMK ABIIEHUN C YXKe UMEIOLLNMUCS;

- NPEeACTaBNATb BO3MOXHOCTb U HEOHXOAMMOCTb MPUMEHEHUS NOSTYYEHHbIX CBEOEHUN.

CyuiecTByeT HECKONbKO 06LLMX NpaBun paboTbl Ha NEKUUN:

- NeKuMM No Kakaomy npegMmeTy 3anucbiBaTb YyAoOHee B OTAEMbHbIX TETpaaax, OCTaBnAs
LUMPOKME NOMs AN NOMETOK,;

- K MPOCNYLWMBaHUIO NEKUMA criegyeT roTOBUTbCH, YTO MO3BOMUT B MpoOLEecce nekumm
OTAENUTb MMaBHOE OT BTOPOCTEMNEHHOTO;

- NeKunn HeobxoaMMoO 3anncbiBaTb C CaMOro Havana, Tak Kak OHO 4YacTo OblBaeT KNH4YoM
KO BCEWN TeMe;

- TaK Kak [OOCMIOBHO 3anucatb feKUMio HEBO3MOXHO, TO HeobXxoaMMO B KOHCMEKTe
oTpaxaTb: (POopMynbl, OonpegeneHnsi, Cxembl, TpyAHble MecTa, MbICnK, NpuMepbl, akTbl U
NOSIOXEHNSA, OT KOTOPbIX 3aBUCUT MNOHMMAaHWE [flaBHOMO, HOBOE W  HEe3HaKoMoe,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHMKaxX 1 T.n.;

- 3anuncbiBaTb HAgO CXaTo;

- BO BpPEMS NEKUUN BaXHO HEMNPEepbIBHO COXpPaHsATb paboyyto yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

M3yyeHne TeopeTnyeckoro matepuana B A4aHHOM KypCe He OrpaHu4MBaeTCsl NOAroTOBKOM
K nekumam m paboTon Ha AaHHOM BuAe 3aHATUN. JIeKUMOHHas 4YacTb Kypca OpraHm4ecku
B3aMMOCBSA3aHa C MHbIMK Buaamun paboT: HanucaHnem pedepaToB, y4acTnem B nabopaTtopHbIX
3aHATUSAX, NOLArOTOBKOM W cAAvYel dK3ameHa Mo OUCUMUNIIMHE, B CTPYKTYpe KOTOPbIX TaKkke
GonbLoe 3Ha4YeHne nmeeT caMocTodATenbHasa paboTa CTyaeHTa.

CamocTosaTenbHas paboTta oby4yalomxcs Hapsay C ayauTopHoOW npeacraBnseT OOHy 13
dopm y4ebHOro npouecca M SABMASETCA CYLIECTBEHHOM €€ 4YacTbilo, 4TO Hambonee SpKo
npeacTaBneHo B npouecce nogrotoBku 6akanaepoB. [locrnegHee o6ycnoBrneHO TeM, 4YTO
camocTodaTenbHaa paboTa npegHasHadeHa Anst POPMUPOBAHUS HABBLIKOB CaAMOCTOATENTbHON
paboTbl Kak BooOLLe, Tak U B y4eOHOW, HAy4YHON AEATENbHOCTU, POPMUPOBAHNE U pa3BUTUE
CNoCOBHOCTN NpuMHMMAaTb Ha cebs OTBETCTBEHHOCTb, CAaMOCTOATENbHO pelaTtb npobnemy,
HaxXOANTb KOHCTPYKTMBHbIE PELLUEHUS, BbIXOA N3 KPU3UCHOW CUTyauun 1 T.4.

CamocTosTenbHasa pabota hopMupyeT CaMOCTOATENBHOCTb HE TOMBbKO Kak COBOKYMHOCTb
YMEHUI N HaBbLIKOB, HO M KaK YepTy XapakTepa, UrpatroLlyto CyLECTBEHHYIO POSflb B CTPYKType
NNYHOCTU COBPEMEHHOrO cneuvanucta Bbiclwen kBanudukaumn. OHa BOCMUTLIBAET
CaMOCTOATENbHOCTL KakK 4epTy Xapaktepa. Hukakume 3HaHWSA, MONyYeHHble Ha YpPOBHE
MacCMBHOIO BOCMPUATUS, HE CTaBLUMe 0OBbEKTOM COOCTBEHHOW YMCTBEHHOW UNN NPaKTU4ECKOW
paboTbl, HE MOryT CYATATBLCA NOASIMHHBIM LOCTOSAHUEM YErloBEKa.



[aBass BO3MOXHOCTb pacwmpatb M oborawiatb 3HaHUSA, YMEHUS MO WHAUBMAYANbHbIM
HanpaBieHusM, camocTodaTenbHasa pabota  obyvatouierocs nosBosisieT  cosgatb
Pa3HOCTOPOHHMX creumanucToB. B npouecce camoctoaTenbHon paboTbl pasBuBaroT
TBOpPYECKME BO3MOXHOCTW Obyyatolierocs, npu 3TOM camMoOCTodATeNbHaA paboTa 3aBepluaeT
3agayv Bcex B1AoB yyebHon paboTbl.

CamocTosaTenbHasa pabota — aTo nnaHuMpyemasi pabota oby4arolmxcs, BbIiNOHAeMas no
3a[aHu1o 1 NpU MEeToOMYECKOM PYKOBOACTBE npenogaBaTens, HO 6e3 ero HenocpeacTBEHHOrO
yyacTtus. [lNpenogaBatenb, BeAywMWA 3aHATUA, OpraHU3yeT, HanpaBnsieT CaMOCTOATENbHYH
paboTy oby4atomxca n okasbiBaeT UM Heobxoaumyto nomolb. OgHaAKO CamMoOCTOATENBHOCTb
obyvarowmxca [ormkHa npesblwatb 06bemM paboThl, KOHTPONMPYEMOM npenogaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHAMBMAYANbHYIO MOTUBALMIO 0ByYatloLerocs no Nosy4YeHmto
3HaHUN, HeobXOoAMMbIX M OOCTaTOuHbIX Ans Oyaylien npodecCuoHanbHOW AEATENbHOCTM B
n3bpaHHon cdepe. lNpenogaBatens npyM HeobGXOOMMOCTM MOXET OKasblBaTb COOEWCTBME B
BblpaboTKE W  KOppEeKuMn OaHHOW MOTMBaUMW, nexawem B OCHOBE MNOCTPOEHUS
CaMOCTOATENbHOW AEeATENbHOCTM 00yyarowerocsa no WU3yYeHUo AUCLMUNIIUHDBI, NONyYeHUIo
HEeoBX0aNMbIX 3HAHUI U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyvyeHue peleHuio 3agady  onpeaeneHHoM
chepbl geatenbHocTn. OpHako, kak Obl xopowo He obydanucb obydarowmecs cnocobam
peweHns 3agad B ayautopuu, copmmupoBaTb CpPeAcTBa NPaKTUYECKOW OeATEeNbHOCTU He
yaacTcs, Tak Kak Kaxabl criydal NpakTUKM OCOObLIN M ANSA ero pelueHna criegyeT BbipaboTaTtb
0cobbIn NpodeCCUOHaNbHbIN CTUMb MbILLITEHWS.

OcHoBON caMOCTOATENBHON PabOTbl CRAYXUT HAY4YHO-TEOPETUYECKUA KypC, KOMMIIEKC
nony4eHHbIxX oby4vatowmmcs 3HaHnn. OCHOBHON, Hanboiee SKOHOMUYHON HOPMON NOSTYYEHNS U
YCBOEHUS MHGOpPMaLMK, TEOPETUYECKMX 3HAHUA B By3e SBNSIETCS NeKuusi, no3BosiswoLas
BOCMPUHSATb 3HAYNTESNbHYIO CYMMY OCHOBHbIX 3HaHUI 1 MOTOMY CMOCOOCTBYOLLAA NOBbILLUEHUIO
NPOLYKTUBHOCTU BCEX ApYrnX ddopM y4ebHoro Tpyaa.

Pesynbtatr 00y4eHnsa u camocToATeNnbHOM paboTbl obyvarouweroca npeagnonaraet
Hanu4yne cregyLwmx COCTaBASAOLWMX:

- MOHUMaHWe METOAOSIOMMYECKMX OCHOB NOCTPOEHUS N3YyYaEMbIX 3HAHWUM;

- BblA€eHMe rmaBHbIX CTPYKTYP y4ebHOro Kypca;

- hopmupoBaHue CpeacTB BblpaXkeHUsi B AaHHOM obnacTy;

- MOCTPOEHME METOANK PELLEHNS 3a4ay U OpueHTauumn B npobnemax (cutyaumsx).

CamocTosaTenbHas paboTa CTyAEHTOB NpU U3ydeHun gucumnnimHbl «Prusmyeckne oCHOBDI
9NEKTPOHMKMY» BKMOYaeT B cebsa: MoAroToBKY M yvacTue B U3YyYEHUUM TeopeTU4EeCKOM 4acTu
Kypca, BbINOfHeHNe rnabopaTopHbIX M KypcoBbIX paboT, nogdop, u3ydeHwe, aHanms wu
KOHCMNEKTMPOBAHNE PEKOMEHAOBAHHON NMTEPaTypbl, NOATOTOBKY K 3a4eTy.

CamocToaTenbHasa paboTta ctygeHTa npy n3ydeHun ancumninniel «MeTtoabl nccrnegoBaHmns
N KOHTPOMs HAHOMAaTepManoBy» BKOYaET B cebs:

n3y4yeHne TeopeTUYECKom YacTm Kypca — 8 yacos
NOArOTOBKY K JTaGOpaTOPHbIM 3aHATUSM —5yvacos
HanucaHne oT4YeTOB Mo NnabopaTopHbIM paboTam — 5 yacos
NUTOro — 18 yacos

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasi nuTepaTtypa:

I\;IQ_II'I NcTouHmK
Tpaeuc, [. LabVIEW ans Bcex : cnpaBovHuk / . Tpasuc, O. KpuHr. — 4-e u3g., nepepab. n gon. — Mocksa
1 : AMK IMpecc, 2011. — 904 c. — ISBN 978-5-94074-674-4. — TeKCT : 9NeKTPOHHBbIV // J1aHb : 3NEeKTPOHHO-
" | GubnunoteyHas cuctema. — URL: https://e.lanbook.com/book/1100 (gaTta obpaiueHms: 02.03.2022). —
Pexvum goctyna: ang aBTopms. nosibaoBatenen.
> dununbes, H. A. MatemaTtnyeckne MetToabl MOAENNPOBaHMSA PU3NYECKNX NMPOLIECCOB: KOMMbIOTEPHAS
" | nogaepxka n3nNYeckoro akcnepumenTa : yyebHo-metoguveckoe nocobue / H. A. dunmnbeB. — Mocksa :




MWNCUC, 2013. — 49 c. — ISBN 978-5-87623-697-5. — TeKCT : aneKTPOHHbIN // J1aHb : 3NeKTPOHHO-
o6mbnmoteyvHas cuctema. — URL: https://e.lanbook.com/book/116587 (nata obpawenns: 02.03.2022). —
Pexum goctyna: ang aBTopms. nosibaoBatenen.

Bntom, M. LabVIEW: ctunb nporpammupoBanus : cnpaBoyHuk / . britom. — Mockea : MK lMpecc, 2010. —
400 c. — ISBN 978-5-94074-444-3. — TeKCT : aneKTPOHHbIN // J1aHb : 9NekTpoHHO-6MGnMoTeYHas cuctema.
— URL: https://e.lanbook.com/book/1094 (pnata obpaweHus: 02.03.2022). — Pexum gocTtyna: ans
aBTOpPU3. Nonb3oBaTeNeN.

depnocos, B. . Undposas obpaboTka curHanos B LabVIEW : yuebHoe nocobue / B. IN. depocos, A. K.
HectepeHko. — Mockea : [IMK lMpecc, 2009. — 456 c. — ISBN 5-94074-342-0. — TeKCT : aneKTpOHHbIN //
JlaHb : anekTpoHHO-6UubnmMoTevHasa cuctema. — URL: https://e.lanbook.com/book/1090 (anata obpaLieHus:
02.03.2022). — PexuM goctyna: Ans aBTopus. nonb3oBaTenem.

CwugHses, H. N. HenpoceTtn 1 Hempomatemarmka : ydebHoe nocobue / H. . CugHsies, IN. B. Xpanos. —
Mocksa : MI'TY um. H.3. baymaHa, 2016. — 83 c. — ISBN 978-5-7038-4362-8. — TeKCT : aNeKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/103583 (gaTta obpalyeHus:
02.03.2022). — Pexxum goctyna: ansg aBTopus. Nonb3oBaTene.

LabVIEW: npakTnkym no oCHoBaM M3MepUTENbHbBIX TEXHONOMMI : y4ebHoe nocobue / B. K. BatoepuH, A. C.
BeccoHos, B. B. MowkuH, B. @. Nanynosckun. — 2-e n3a., nepepab. n gon. — Mockea : [IMK lNpecc, 2009.
6. | —232c. — ISBN 978-5-94074-498-6. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-OUBIMoTEeYHas
cuctema. — URL: https://e.lanbook.com/book/1096 (aata obpatyeHus: 02.03.2022). — Pexum gocTyna:
Ans aBTOpU3. Nornb3oBaTenen.

MaseHayp, E. I'. MeToabl uccnegosaHus Matepuanos : y4ebHoe nocobue / E. . MaseHayp, J1. B. KyabMuHa,
B. U. KpaweHunHnH. — Kemeposo :KemlyY, 2013. — 336 ¢. — ISBN 978-5-8353-1578-9. — TekcT :
ANEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/44317
(poata obpaueHus: 02.03.2022). — Pexum gocTyna: Ans aBTopus. Nonb3oBaTenen.

0) gononHuTenbHasa nurepartypa:

Nen

n NcTouHmK
1 3umknHa T. M. YnbTpamsirkas peHTreHoBckas cnektpockonus / 3umkmHa T. M., domnyes B. A. // N3p-Bo
) JIY. -1971. — NlennHrpag. — C. 132.
Kykog, K. I'. MogenbHoe npoekTupoBaHue BcTpamBaeMbix cuctem B LabVIEW : yuebHo-meTognyeckoe
> nocobue / K. I'. )KykoB. — Mocksa : MK [Mpecc, 2011. — 688 c. — ISBN 978-5-94074-673-7. — TekcT :
’ ANEKTPOHHbLIN // JlaHb : anekTpoHHO-6ubnmoTevHasn cuctema. — URL: https://e.lanbook.com/book/1337
(oata obpawenuns: 02.03.2022). — Pexum goctyna: Ans aBTopus. Nonb3oBaTenen.
PeHTtreHoBckuin ¢hasoBbirt aHanu3a : ydebHo-meToamyeckoe nocobue. — Mocksa : MI'TY um. H.3. baymaHa,
3 2009. — 15 c. — TeKcT : anekTpoHHbIN // JlaHb : anekTpoHHO-bMbnnoteyHas cnuctema. — URL:

https://e.lanbook.com/book/52465 (naTta obpalueHus: 02.03.2022). — Pexum gocTyna: Ans aBTopu3.
nonb3oBartenem

PeHTreHocnekTpanbHble MeTOAbl MICCNEA0BaHMSA MaTepuarnoB Ha OCHOBE CMHXPOTPOHHOIO U3MyYeHus :
y4yebHoe nocobue / I'. 3. Anosera, M. . Masypuukun, A. T. Kosakos [u gp.]. — PocTtoB-Ha-[1oHy : KODY,
4, 2019. — 146 c. — ISBN 978-5-9275-3202-5. — TeKCT : aneKTPOHHbIN // JlaHb : 3NeKTPOHHO-6nbnunoteyHas
cuctema. — URL: https://e.lanbook.com/book/141047 (oata obpaweHus: 02.03.2022). — Pexum goctyna:
05 aBTOpPM3. Nofb3oBaTenen.

onoeko, B. A. HelipoceTeBble TexHonormm obpaboTkm AaHHbIX : y4ebHoe nocobue / B. A. [onosko, B. B.
KpacHonpowuH. — MuHck : BI'Y, 2017. — 263 ¢. — ISBN 978-985-566-467-4. — TeKCT : 3NEKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnnoTevHasa cuctema. — URL: https://e.lanbook.com/book/180542 (nata
obpauieHus: 02.03.2022). — Pexum goctyna: Ans aBTopu3. Nonb3oBaTenen.

B) MH(POPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLManbHbie pecypchl

WNHTEPHET)":
Nen/n Pecypc
1. http://www.lib.vsu.ru — 3HB BI'Y
2. https://edu.vsu.ruO6pazoBaTenbHbIN NopTan «ANeKTPOHHbIW yHMBepcuTeT BIY»

16. NepeyeHb y4ebHO-MeToaMYeCKOro obecneveHms gnsi CamocToaTenbHOM paboThbl

Nen/n NcTouHnk

1. http://www.lib.vsu.ru — 3HB BI'Y

2. https://edu.vsu.ruO6pasoBaTenbHbIn nopTan «ANeKTPOHHbIA YHUBEpCUTET BIY»

17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4eOGHOM
ANCLUMNIINHBLI, BKIKOYasi AUCTaHUUOHHbIe oOpa3oBatenbHble TexHonorun (OOT),
3aneKTpoHHoe oby4yeHue (J0), cmewaHHoOe oOyyYeHue):



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

B yuebHOM npouecce wncnonb3yTca criegyowme obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTenbHbiM opMam: nekuun; nabopaTopHble paboTbl, rPynnoBble€ KOHCYMbTaLUW,
nHauBmayanbHole 3aHatus. [lo  npeobnagawowmm metogam M npyemam  obyyeHus:
00 BACHUTENBHO-UNMIOCTPATMBHBLIE (0OBbACHEHME, NOKa3—4eEMOHCTpauna yyebHoro martepuana
W Op.); aKTuBHble (aHanu3 y4eBGHOW WM Hay4yHOW nuTepaTtypbl, COCTaBNeHWe CXem u Ap.) u
WHTEPaKTUBHbIE, B TOM 4uCre W rpynnoBble (B3aumMHOe obyyeHue B (popme MNoAroToBKU W
obcyxaeHus [oKnagoB); WMHGOPMAUUOHHBIE, KOMMbIOTEPHbIE;, MynbTumMeauHble (pabota c
canTamy akafeMUYecKux CTPYKTYp, HayYHO-UCCnegoBaTeNbCKMX OpraHvM3aunn, 3neKTPOHHbIX
ombnuotek n ap., paspaboTka npe3eHTaunn, coobLeHn n goknagos, pabota ¢ 3NEKTPOHHBIMK
obyvarowmmm nporpaMmmamm m 1.n.).

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne ANCLUUNIIUHDI:

Nabopatopusa anektpoHHon mukpockonuu LIKMHO BIY (nab. 7): pacTpoBbI 9NEKTPOHHbIN
mukpockon JEOL JSM-6380LV ¢ mukpoaHanusatopom Oxford Instruments;

NabopaTtopusa HaHOCKONUKU M HaHoTexHonorun (nad. 142): aTOMHO-CUMOBOW MUKPOCKOM
SOLVER P47 PRO

PeHTreHoBckun cnekrpomeTp moHoxpomMatop PCM-500 (nab. 25).

PeHnTreHoBckuin audppakrometp APOH-4 (nab. 26).

Peanusauusa ancuunnuHbel ¢ NPUMEHEHUEM 3EKTPOHHOTO O0YYEeHUs M OUCTAHLMOHHbIX
obpasoBaTenbHbIX  TEXHOMOMMW  OcyllecTBnseTca 4epe3 obpasoBaTeribHbli  nopTan
"ONeKTPOoHHbLIN YHUBepcuTeT BIY".

19. OueHo4HbIe cpeaAcTBa Ans NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHMeM cneayowmx pasgenos ANCUMNNHGIL

HaumeHoBaHue UHaunkaTop(bl)
ng_ln/ pasgena AMCLMNIMHGI KO'\I"A';?;?H AOCTVKEHNS] OueHouHble cpeAcTsa
(moayns) 4 KoMMeTeHumn

OrneKkTpoMarHMTHoe -

1. ManyJeHie MK-1 MK-1.1 YCTHbIN onpoc
PeHTreHoBckoe .

2. WanyJeHme MK-1 MK-1.1 YCTHbIN onpoc
MeToabl nccnegoBaHuin
Ha ocHoBe .

3. DEHTFEHOBCKOrO MK-1 MK-1.1 YCTHbIN onpoc
N3Ny4eHus.
MeToa ynbTpamsrkon
pPEeHTreHOBCKOW :

4, SMUCCHIOHHOM MK-1 MK-1.2 JlabopatopHas paboTta 1
cneKkTpocKonuu
MeToa cnekTpockonum

5. | Kpas peHTreHOBCKOro MK-1 MK-1.2 JTabopaTopHas pabota 2
nornoLleHus
MeTopn peHTreHOBCKOM

6. | OTO3NEKTPOHHOM MK-1 MK-1.2 JlabopaTopHas pabota 3
crneKkTpocKkonuu
MeTopn peHTreHOBCKOM

7. nvdbpaKLAY MK-1 MK-1.2 JlabopaTopHas paboTta 4
ATOMHO-cunoBsas

8. MMKDOCKOMMS MK-1 MK-1.2 JlabopaTopHas pabota 5

MpomexyToyHas aTTecTauust Komnnekt KAM
dopma KOHTpons — 3a4eT

20 TwvnoBble OUEHOYHble cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl oLueHUBaHUsA



20.1 TekywWwmMi KOHTPOJb yCNeBaeMoCTHU

KOHTpOJ'Ib ycneBaemMoCTu no gucunniinHe ocyLiecTBiideTcsa C NOMOLLbIO criegyrowmnx
OLUEeHO4YHbIX CpeacCTB:

OT4YeTbl O BbINOMHEHWM NabopaTopHbIX paborT:

MepeyeHb TeM NabopaTopHbIX paboT:

1. JTabopaTopHas paboTta 1 —MeToq ynbTpPaMsirkoh PEHTTEHOBCKON 3MWUCCUOHHOW
CMEKTPOCKONUMN.

2. JTabopatopHaa pabota 2 — MeToa CHEKTPOCKONMUM Kpasi PEHTreHOBCKOro
NOrnoLweHus.

3. JTabopatopHaa pabota 3 — MeTog peHTreHOBCKOM (OOTOSNEKTPOHHON
CMEKTPOCKONUMN.

4, JTabopaTtopHas paboTta 4 — MeToa peHTreHoOBCKoW andpakumm.

5. JTabopaTopHas pabota 5 — ATOMHO-CUoBasi MMKPOCKOMNUSI.

[nsi TekyLlero KOHTPOMs ycrieBaeMoCTM UCTONb3YTCA crneayowme nokasaTenu:

1. 3HaHMe OCHOB MEeTOLO0B M3MEPEHUS NapameTpoB HAHOMaTepmnanoB U HAHOCTPYKTYP;

2. HaBblkM 06paboOTKM OaHHbIX, MOSMYYEHHbIX B pe3ynbTaTe U3MEepeHUsi napameTpoB
HaHOMaTepuanoB U HAHOCTPYKTYP;

3. yMeHne npoBOAUTb CpaBHUTENbHBLIA aHanM3 3KCNepUMEHTarnbHbIX OaHHbIX C
nmeLmMmncs 6asamm gaHHbIX.

[na Tekywero KOHTPOMs ycrneBaeMOCTM UCNONb3yeTCcs YCTHbIA OMNpPOC, OTYETbl O Xo4e
BbIMNONHEHNT NabopaTopHbIX paboT, HAa OCHOBE KOTOPbLIX BbICTABMSAETCA NpeaBapuTenbHas
OLleHKaomJsIu4Ho/xopouwo/ydosrnemeopumeribHo/Heydo8r1iemeopumesibHO

YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTEHLNN ChopMMPOBaAHHOCT LLikana oueHoK
1 KOMMNEeTEeHLUMN

O6yyatowmncsa BnageeT NOHATUIRHBIM annapaTom OaHHOW

obnactn Hayku (TEOPETUYECKMMIN OCHOBaMM ANCLUMNIINHBI), MoporoB.bii 3aumenio
OOMycKaeT He3HaunTenbHble OLMOKN MPU BbINOMHEHUN TECTOB YPOBEHb
1 nabopaTopHbIX 3agau
HeynoBneTBopuTENbHOE BbLINOSTHEHME TECTOBbLIX 3a4aHNN.
OOGyyauwmmncs 4eMOHCTPUPYET OTPbIBOYHbIE,
y 't A PPy P - HeszaumeHo

dparmeHTapHble 3HaHUs, JonyckaeT rpybbie oWmnbKu Npu
BbINOMTHEHUMNPAKTUYECKMX 3a4a4 W nabopaTopHbIX paboT

OnucaHne TexHonormu nposeneHus.

Tekyllaa aTTecTaunsa NnpoBOOUTCA B COOTBETCTBUM C [1onoxeHnem o TekyLlen
aTTecTaumm obyyaroLmxcs no nporpaMmmMmam BbiclLero obpasoBaHmnst BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa — B popMe KOHTPOSIbHOW paboThl. Kputepumn oueHnBaHna
npuBeaeHbI BbILLE.

PesynbTaThl TEKywen aTTectalmm y4nTbIBalOTCS npenogasartenem npu nposeaeHnmn
NPOMEXYTOYHOM aTTecTaumm (3ayeTa).

B ycnoBusax npymMeHeHnst aneKTPOHHOro 0byyeHns 1 ANCTaHUMOHHbIX 06pa3oBaTenbHbIX
TEXHOJSI0rMI BCE BbINONHAEMbIE 3a4aHunsA TekyLen atTectaumm (nabopaTtopHble paboTbl)
obyyvaroLmecs BbIBELUMBAIOT AN MPOBEPKM B NIMYHbIX KabnHeTax Ha nopTtane «QNeKTPOHHbIN
yHuBepcuteT BI'Y» — URL:https://edu.vsu.ru/.

20.2 NpomexyToyHasa aTrecTauums

MpomexyToyHas aTTecTauus No ANCUMNIIMHE OCYLLECTBNSIETCA C MOMOLLbIO CNeayoLwmnx
OLIEHOYHbIX CPeacTB:


https://edu.vsu.ru/

KomneTteHuus MK-1

Bonpochkl ¢ BbIGOpoM oTBeTa:
1. Kakoun meTtog He siBNsSeTCA PEHTFEHOBCKMM METOAO0OM CreKTparbHOro aHanuaa:
a. OMUCCUOHHOW CNEKTPOCKOMNM;
b. CnekTtpockonuu KBaHTOBOIO BbIXOAa;
c. POTOSNEKTPOHHON CNEKTPOCKONUN;
d. UK-cnekTpockonuu.
2. MeTog 5MUCCMOHHOW CNEKTPOCKOMNUM NO3BOMSET NONyYnTb MHPOPMaLNIO
a. O 30He npoBOAMMOCTY,;
b. O BaneHTHOW 30HE;
c. O 3anpelieHHON 30HE;
d. OG6 aHepruu cBa3w.
3. MeToa cnekTpocKonumn KBaHTOBOIO Bbix04a NO3BOSISET MOMAy4YnTb MHpopMaLmto
a. O 30He NpoBOAUMOCTHU;
b. O BaneHTHOW 30HE;
c. O sanpelyeHHOM 30HE;
d. O6 sHeprum cBs3M 3MNEKTPOHOB B aTOMeE.
MeTon oOTO3MEKTPOHHOM CNEKTPOCKONUM NO3BOMSET NOMYy4YnTb MHPOPMALNIO O
a. O 30He nNpoBOAMMOCTY;
b. O BaneHTHOW 30HE;
c. O 3anpelieHHON 30HE;
d. O6 sHeprum cBsI3M 3MNEKTPOHOB B aTOME.

5. PeHTreHoBCkOe M3rnydYeHMe B PEHTreHOBCKOM Tpybke BO3HWMKAET B pesynbraTe

B3aMMOOENCTBUS C aHOAOM:
a. ONEKTPOHOB;
b. lMpoToHOB;
c. HentpoHos;
d. Apep.
6. CnektpomeTp moHoxpomaTop PCM-500 nossongaeT pernctpmpoBaThb:
a. OMUCCUOHHbIE CNEKTPBI;
b. CnekTpbl nornoweHns;
c. POTO3NEKTPOHHbIE CNEKTPBI;
d. UNK-cnekTpbl.

7. B kayectBe BXOAHbIX MapamMeTpoB B MporpamMmy YyrpaBleHUs perucrpauunen

3MMUCCUOHHBIX CMEKTPOB HEOOX0AMMO 3aaaThb:

a. TonbKo HayarbHY TOYKY;
b. Tonbko 4Yncno To4vek perucrpaumm MMNynbCoB;
c. TonbKo war gpuraTtens;
d. Tonbko Bpems pernctpaumm UMMnysfibCoB B TOYKE;
e. Bce nepevncneHHbie napameTpbil.

8. O6paboTka peHTreHOBCKMX 3MUCCUOHHBIX CMEKTPOB BKITOYAET B cebs:
a. Tonbko HOPMUPOBKY CMEKTPOB Ha €ANHULLY;
b. Tonbko BblHYMTaHME POHA;

C. TonbKO KOPPEKTUPOBKY MOMOXEHUS CMEKTPa Ha LUKane 3Hepruin B COOTBETCTBUM C

3TarnoOHHbIM CMEKTPOM.
d. Bcé nepeuyuncneHHoe.

9. Kak nponcxoamnT aHanma Cba3OBOFO COCTaBa OMUCCUOHHbLIX CMNEeKTpOoB Ha OCHOBE

CNEeKTPOB 3TanoHHbIX 06pa3LOoB:

a. I'IyTeM CnoXXeHund OTalNOHHbIX CNeKTpoB B abConOTHbIX eanHnuax

MHTEHCUBHOCTMW;

b. I'IyTeM BblHUTAHUA OTalOHHbIX CNeKTpoB B abConOTHbIX eanHnuax

MHTEHCUBHOCTMW;



c. [lyTeM CnoXeHusa STanoOHHbIX CNEeKTPOB B OTHOCUTENMbLHLIX eAuMHUUax B
npeanonaraembix A0NaX;

d. TlyTem BblMUTAHMS 3TaNOHHbLIX CMEKTPOB B OTHOCUTENbHLIX €AWHULAX B
npeagnonaraemMbix AoNsX.

10.Kako 13 aBTOMaTUYECKUX 3IfeMEeHTOB OTCYTCTBYeT B CUCTEME perucrpauuu
3MUCCUOHHBIX CNEKTPOoB Ha crnektpomeTpe PCM-500:

a. YCTaHoBKa MOMOXEHUS ANPAKUMOHHOM  pPELUETKM B HaYanbHYH  TOYKY
CKaHMPOBAHWUS;

b. C4éTymk nmnynbCos;

c. LWWaroBbin gBuraTtens;

d. EcTb BCe nepeyuncneHHole.

Bonpochbl ¢ pa3BepHYTbIM OTBETOM:
MeToabl cnekTpanbHOro aHanmsa.
TeopeTnyeckme 0CHOBbI METOAbl AMUCCUOHHOWN CNEKTPOCKOMUMW.
TeopeTnyeckne oCHOBbI MeTOAaA CNEKTPOCKONMM KBAHTOBOMO BbIxoAa.
TeopeTnyeckme OCHOBbI MeToAda (POTOINEKTPOHHOWN CMEKTPOCKOMUN.
TeopeTnyeckne OCHOBbI METOA PEHTIEHOBCKOW AndpaKkLnu.
Cxema aBTOMaTM4YeCKOW CUCTEMbl perMcTpaumm CnekTpoB, MOMy4YaeMbliX Ha
cnektpomeTtpe PCM-500.
Cxema ynpaBsneHunsa permctpaunen CnekTpoB B NporpamMMHOM npoaykte LabView.
MaTtemaTtnyeckme metoabl 06paboTKn CNEKTPOB.
MocnepoBaTenbHOCTb 06paboTkn CNeKTPOB B NporpamMHOM npoaykte Origin.
0. MeToguka aHanusa pas3oBOro cocrtaBa 3MUCCUOHHBLIX CMEKTPOB Ha OCHOBE CMEKTPOB
3TanoHHbIX 06pasLoB.

oA LNE

B2 oo~

OnucaHne TexHosnornu nposeaneHusA npome)KyTquoﬁ aTTecTauumm

ﬂpomemyTquaﬂ atTectaums no AucuunnmHe — 3a4et. B npunoxeHmne K AOunromy
BHOCUTCA OLEHKAa 3a4meHo.

Ona oueHnBaHUs pe3ynbTaTtoB O6y‘-IeHVI$I Ha 3a4yeTe WCMNOoJIb3yeTCA — «3a4YTEHO»,
«HEe3a4TeHO».

OueHka YpOBHSI OCBOEHMS AucuMnnuHbl  «MeToabl McCneaoBaHUMst U KOHTPONS
HaHoMaTepunanoB» OCYLLECTBIISAETCA N0 CNeayroLMM NokasaTensm:

- KQYeCTBO 1 CBOEBPEMEHHOCTbL BbINOMHEHMS NabopaTopHbIX paboT;

- NONIHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana;

- NONIHOTa OTBETOB Ha AOMNOSHUTENbHbIE BONPOCHI

CooTHoLEeHWE nokasaTenen, Kputepues n WKarnbl OUeHNBaHNA pe3ynbTaTtoB o6yquM;|.

YpoBeHb
Kpntepum oueHnBaHns KoMneTeHUUN cdopmupoBaHHocT | LUkana oueHok
N KOMMNETEHL NN

CTyaoeHT nposBnseT 3HaHUS OCHOBHbIX MOHATUN,
onpegeneHnn n Teopem. No 3a4eTHOM KOHTPOSbHOW
paboTe MeeT NONOXUTENbHYI OLEHKY.

MoporoBbii
YPOBEHb

3a4yTeHo

Bo Bcex ocTanbHbIX cny4daax - He 3a4TeHO







	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к части, формируемой участниками образовательных отношений.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

