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1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs NoAroToBKU/cneunanbHOCTH:

09.03.02 N"HgbopmauUoHHbIE cucmeMbl U mexHos/o02uu

2. Mpodcdunb nogroroBku/cneumnanusaums:

Bcmpausaembie 8blyuciumeribHble cucmeMbl U UHMepHem sewel

3. KBanudukauums (cteneHb) BbINyCKHUKA:

Bakanaspuam

4. dopma obyUyeHuA:

OyHas

5. Kachegpa, oTBevarowas 3a peanmsaumio QUCLUUNIINHDbI:
Kadheapa ou3nKkn TBEPAOro Tena u HaHOCTPYKTYP

6. CoctaBuTenu nporpaMmmbi:

Hecmepos [mumputi Hukonaesu4, kaHoudam ¢u3.-mam. HayK

7. PekomeHaoBaHa:

HayyHo-memoduyeckum cosemom PKH, npomokon HMC Neb5 om 25.02.2021
8. YueOHbIN roa:

2024/2025

CemecTp:

7




9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto  npenogaBaHus  OUCUMMNAMHBLI - SBASIETCA  O3HAKOMITIEHWE  CTYOAEHTOB  CO
cnekTpanbHbiMY MeTO4AaMM aHanM3a pasrmyHbiX MUKPO- M HAHOCTPYKTYP M MHCTPYMEHTaMu ans
aBTOMaTu3aumm perncTpaumm CrnekTpoB, a TakKkKe MNOCTPOEHUSI TEOPEeTUYECKUX Moaenen
cnekTpanbHbIX 3aBUCMMOCTEN.

OcHOBHOM 3agjayen OUCUMNAWHBI ABNSAETCS MOArOTOBKA CTYAEHTOB AN pelueHus
Hay4HO-uccnegoBaTeNnbCkMX 3agad  C  MOMOLLBbID  KOMMbIOTEPHOrO  MOAENUPOBAHUS U
npakTUYecKnx 3agady asToMmaTusaumm NpoLLeccoB perncTpaumm CnekTpanbHbiX 3aBUCUMOCTEN.

B pesynbTate nsyveHusa Kypca CTyaeHT OOITKEH:

3HaThb:

— OCHOBHble METOAbl CNEKTPANbHOIO aHanunsa;

— OCHOBHble MporpamMmMHble MakeTbl ANA aBToOMaTu3aummM perucTpauum u aHanusa
cnekTpanbHbiX 3aBUCMMOCTEN.

yMeTb:

aBTOMaTU3NPOBATb NPOLIECC pPerMcTpaumm peHTreHOBCKOro CNeKTpa;

nonb3oBaTbCA  MeTogamMuM  aBTOMATU3MPOBAHHOINO  KOMMYECTBEHHOrO  aHanusa
peHTreHoBCKMX N NK-CcnekTpoB HeopraHN4eCckMx maTepmarnos.

BNnageTb: NporpaMMHbiM obecneyeHreM, NO3BOMSKLMM aBTOMATM3MPOBaTb NPOLECChI
perncTpauumn cnekTpanbHbIX 3aBUCMMOCTEN.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

AduncumnnuHa OTHOCUTCH K BapuaTUMBHOM YacTu npodeccuoHansHoro uukna. [[Ons
n3yvyeHns Kypca cCTydeHTam Heobxogumo YCBOWTb criegylowmve  AUCUUNAWHBLL  MeToabl
criekTpanbHOro aHannsa maTtepuanos, TEXHOMorMm obpaboTkn nHdopmalmm, MmogenuposaHe
CUCTEM.

11. MnaHupyemble pe3ynbTaTbl O00Oy4YeHUA MO AucuUnnMHe/Moaynio (3HaHUA, YMEHUS,
HaBblKW), COOTHECEHHbIE C NMaHUPYyeMbIMU pe3yfibTaTaMU OCBOEHUA obpa3oBaTerlbHOM
nporpaMmmbl (KOMMETEHLUAMM) U MHAUKATOPaMM UX OOCTUXKEHUS:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaThl
KOMNeTeHuuu 06yyeHus
MK- | CnocobeH NnpoBoAUTb MK-1.4 | Vicnonb3yeT cTtaHOapTHOE U 3HaTb: CTaHOapTHOE U
1 | uccnegoBaHus Ha OpWIrMHanNbHoOe NporpaMMHoe OpWIrMHanbHoOe NporpaMMHoe

BCEX aTanax obecneyeHne n npoBoguT obecneyeHune
XM3HEHHOTO LMKIa KOMMbIOTEPHbIN 3KCMEPUMEHT, YMeTb: UCNonb3oBaTh CTaHAapTHOE
NporpaMmmHbIX COCTaBMAET €ro OnMcaHune u N opuUrMHanbHoe nporpammMmHoe
cpencTts dopmynmpyeT BbIBOAbI obecneyeHne 1 NPOBOAUTL

KOMMbIOTEPHbIV SKCNEPUMEHT,
COCTaBNsATb €r0 onucaHue u
dopmynupoBaTh BbIBOAbI

Bnapetb: HaBbikaMu
NCMonb30BaHMSA CTaH4APTHOMO U
OPUrMHaNBHOro NPOrpPaMMHOro
obecneyeHvem n NpoBOAUTL
KOMMNbIOTEPHbIN 9KCNEPUMEHT

MK- MK-1.5 | ObpabaTbiBaeT NONy4YeHHbIE 3HaTb: CTaHO4apTHbLIE METOOMKM,

1 pes3ynbTaTbl UCCIeg0BaHNUN C ncnonb3yemsble A5s 06paboTkm
NCNoNb3oBaHNEM CTaHOaPTHbIX Nony4YeHHbIX pe3ynbTaToB
MeToaoB (METoAMK) nccrnegoBaHuin

YmeTb: obpabatbiBaTh NoMyyYeHHble
pe3ynbTatbl uccnegoBaHui  c
ncrnonb3oBaHMeM CTaHOapTHbIX
MEeTOA0B (METOAMK)

Brnagetb: HaBblkamy  06paboTku
CMeKTpanbHbIX  3aBUCUMOCTEN C

ncrnonb3oBaHem CTaHAapTHbIX
MEeTOA0B (METOAMK)
MK- MK-4.5 | OnucbiBaeT npumMmeHsiemble | 3HaTb: MaTemMaTudeckue MeTogpl U

4 MatematuMyeckMe  MmeTtogpbl W | anropuTmsl YHKLMOHMPOBAHMS




anroputMbl  PYHKLIMOHUPOBAHUS
AN KOMMOHEHTOB MpPOrpamMmHbIX
cpeacTs

ONA KOMMOHEHTOB  MpPOrpamMmHbIX
cpeacTts

YMeTb: onucbiBaTb MNPUMEHSIEMblE
mateMmaTnyeckme MeToabl n
anropuTMbl hbYHKLMOHMPOBaHWS
ANsl  KOMMOHEHTOB  MPOrpamMMmHbIX
cpeacTB

BrnageTtb: HaBblkamMy MPUMEHEHUS
mMaTeMaTn4eCcKux MeTOoL0B "
anroputMoB  (PYHKLIMOHUPOBAHUS
ONA  KOMMOHEHTOB  MPOrpamMmHbIX
cpeacTts

12. O6bemM gUcUUNNUHbI B 3a4eTHbIX eauHuuax/yac 3/108

dopma NpomMexyTOYHOW aTTecTaumm _3avet

13. TpynoemkocTb NO BMAam y4ebHon paboTbl

TpyooeMKoCTb
Bua yyebHon paboThl Mo cemecTpam
Bcero 7 cemecTp

KoHTakTHas paboTa 32 32
nexkymun 16 16

B TOM 4YmMChne: npakTuyeckune — -
nabopaTtopHble 16 16

CamocTtosaTensHas pabora 76 76
[MpomexyToyHasa arTectaums — —

NTtoro: 108 108




13.1. CopepxaHne AUCLUNIIUHBI

Ne HaumeHoBaHue pasgena
CopepxaHue pasgena aucumnniivHbl
n/n ANCLUMNIINHDI
1. Jlekuun

1.1 | MeTogbl cnekTpanbHOro BeeaeHne. MeToabl cnekTpanbHOro aHanmsa MUKpPOo- U

aHanusa HaHocucTeM. 3HAaKOMCTBO C TeOpPeTUYECKUMN OCHOBaMM
MEeTOA0B CNEKTPasibHOro aHanusaa.

1.2 | MeTofbl peHTreHOBCKOW OcHoBbI MeTOAA PEHTTEHOBCKON DOTOINIEKTPOHHOM
POTOSNEKTPOHHOWN cnekTpockonun. Pnsnyeckme 0CHOBbI PEHTIEHOBCKOWN
CMEKTPOCKOMUK aMmnccuoHHon cnektpockonuu n K — cnektpockonuu.

1.3 | LabView gns 3HaKoOMCTBO C nporpaMmmHoun cpegov LabView ans
aBTOMaTU3aLMK aBTOMaTU3auUUKN perncTpauumn peHTreHOBCKOro CnekTpa.
perncTpauumn
PEHTIEHOBCKOro cnekTpa

1.4 | YpaneHHoe ynpasneHne | YganeHHoe yrnpaBfieHUne peHTreHOBCKUM CNEKTPOMETPOM C

ncrnonb3oBaHMeM nporpaMmmMHon cpefbl LabView.
MporpammHbIn nHTepdenc VISA. dyHkumm obmeHa gaHHbIMMU
C npnbopom.

1.5 | OcHoBHblE 3HaKOMCTBO C OCHOBHbIMW MaTeMaTU4ECKMMN MeTOLaMMU,

MaTeMaTuyeckne meToapl | ucnonb3yemMbiMy ans o6paboTkM CNEKTPoB, NOMYyYEHHbIX
MeTo4aMV PEHTIEeHOBCKOW CNEKTPOCKONUU.
1.6 | ®a3oBbLIK cOCTaB OnpepeneHve ha3oBoro cocraBa matepuana nytem
MaTepuana aHanusa peHTreHOBCKOro crekTpa ¢ NoMoLLb MeToaa
nocrnegoBaTesnibHOro KBagpaTUYHOro NPOrpamMmmMmMpoBaHNS
HanmeHbLUMX kBagpaToB (SLSQP).
2. JlabopaTopHble 3aHATUA
3.1 | llabopaTopHas pabota 1 | ABTOMatM3auus npouecca permcrpaumm aMUMCCUOHHBIX
CMNEKTPOB.

3.2 | labopaTopHas paboTta 2 | [locTpoeHne maTeMaTn4yeCcKkon Moaenu aHanusaa

3aperncTpupoBaHHbIX CNEKTpasibHbIX 3aBUCUMOCTEMN.

3.3 | llabopaTopHas pabota 3 | ABTOMatmM3auus CpaBHUTENbHOIO aHanmaa

QKCNnepmmMmeHTarnbHbIX AaHHbIX C N3BECTHbIMUA 0a3zamu gaHHbIX

13.2. Tembl (pasnen bl) JUCLUIUIMHBL U BUBI 3aHATUN

Ne
n/n

Buabl 3aHATUN (KONMYECTBO YacoB)

HaumeHoBaHuWe Tembl
(pasgena) gucumnnuHbl

JNlekuumn

CamocTosaTenbHas

paboTta Beero

MpakTuyeckme | JlabopaTopHble

MeToabl
CheKTpanbHOro
aHanmsa

2 8 10

MeToabl
PEHTIEHOBCKOMN
GOTO3NEKTPOHHOW
CNEeKTPOCKONnn

LabView ansa
aBToMaTusauunmn
perncrpauum
PEHTreHOBCKOro
cnekrTpa

YpaneHHoe
ynpasneHue

OCHOBHbIe
MaTemaTunyeckme




MeToabl

6. da30BbIN COCTaB 4 4 16 24

maTepuana

NToro: 16 16 76 108

14. MeTogM4yeckne ykasaHusa Ans o6yvaroLwmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI

N3yyeHne ancunnnuHel «ABTOMaTU3UPOBAHHbIE CUCTEMbI MPOLECCOB CMEKTpanbHOro
aHanusa» npegycmaTpuBaeT OCyLleCTBRneHuMe y4yebHOM AeATenbHOCTM, COCTOSLWEN U3 OBYX
yacTen: obyyeHnsa CTyLeHTOB npenogaBaTesieM U CaMOCTOSATENbHON Yy4ebOHOW LeATerlbHOCTH
CTYOEHTOB MO U3YYEHUIO AUCLMMIVHDI.

B y4ebHOM npouecce ucnonb3ywTca crepywowme obpasoBaTesnbHble TexHonornu. [lo
obpasoBaTenbHbIM hopMaMm: nekunn; nabopaTtopHble 3aHATUS; MHAMBUAYarNbHblE 3aHATMA. 1o
npeobnagarowum Metogam U npuemam obydveHus: OBBACHUTENbHO-UNIKCTPATUBHbIE
(obbACHeHMe, Nokas—aAeMoHCTpaumsa y4ebHoro matepmana n ap.); akTuBHble (aHanms y4yebHom
N Hay4YHOW NUTepaTypbl, COCTaBNEHNE CXEM N OP.) U UHTEPaKTUBHbIE, B TOM YUCIIEe U rPYnnoBble
(B3aMMHOe obyyeHue B (popmMe NOArOTOBKUM UM OOCYXAEHUS AO0KNagdoB); MH(POPMAaLUMOHHbIE;
KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTa C canTamu akageMU4ecKUxX CTPYKTYp, HayyHo-
nccnenoBaTenbCKUX OpraHn3aunin, 3rNeKTPOHHbIX 6MbnunoTtek n ap., paspaboTka nNpeseHTauuin,
coobLleHnn n goknagos, paboTta ¢ aNeKTPOHHbIMM ObyYaroLW MM NporpaMmmamMm u T.1.).

MMoaroToBka K NeKUnsam siBfsieTca O4HUM M3 BUOOB CaMOCTOSTENbHOW paboThl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4yebHbiM MartepmanoMm, Heobxoaumo BbipaboTaTb HaBbIKK
npaBuSibHOW W nfiaHoMepHon paboTtel. [leped HavanomM JEKUMOHHbLIX 3aHATUW  Hago
NpoOCMOTPETb BCe, YTO ObIIO caenaHo B npeablaywnini pas. 3TO NO3BOMUT COCPEAOTOMUTH
BHMMaHME N BOCCTAHOBUTb B NaMsTK YXXe MMeELMECs 3HaHWUs No AaHHOMY npeameTty. Kpome
TOro, TaKoM MeTo MOMOXET Jyylle 3arnoMHUTb Kak cTapoe, Tak U HOBoe, Yriybut noHumaHue
TOro 1 4pYroro, Tak Kak Npu 3TOM yCTaHaBMMBalOTCA CBA3N HOBOroO CO CTapbIM, YTO SABNSAETCHA He
TONbKO 065A3aTenbHbIM, HO U OCHOBHbLIM YCrioBMeM rrybokoro osnageHus matepuanom. Hem
AetanbHee M3yvyaemoe accoummpyeTcsl C M3BECTHbIM paHee, TEM MPOYHEE COXpaHseTcs B
namsitTm n 6oiCTpee BCNOMHUTb, Korga TpebyeTcs.

MpucTynas K M3y4eHUIO HOBOrO MaTtepuana, HeobxogumMo CoCcpefoTounTbCs, T.e.
CKOHLEHTPUPOBaTb BHUMaHME W He OTBMeKaTbCA OT BbINOSHAEMON paboTbl, MOMHSA, 4YTO
KenaHwe 3anoMHUTb SIBMSIeTCA rapaHTuen YycnewHon paboTbl, OTCYTCTBME XEe BOMM K
3anoOMUHaHUIO CHMKaET 3PPEKT BOCNPUATUS.

CnegyeT nMOMHUTL O TOM, 4TO 4epe3 neKkuui nepegaeTcs He  TONbKO
CUCTEMATU3NPOBAHHLIN TEOPETUYECKM MaTepuan, HO W MNOCTUraeTca MeToAuKa HayyYHOro
nccnenoBaHnss M yMeHME CaMOCTOSTeNnbHO paboTaTb, aHanMaMpoBaTb pasfnMYHOro popa
ABNEHUS.

3anucbiBaTb Ha NeKUMM HeOBXOAMMO rnaBHOE, HE CTPEMSACH 3adMKCUMpPOBaTb BCE CrOBO B
cnoBo. BbibpaTb e rmaBHoe 6e3 NoHMMaHus NpeameTa HEBO3MOXHO. Hannune cobCTBEHHOrO
KOHCMEKTa feKuMiA MO3BONSeT elle pa3 O3HAKOMWUTLCH, MpoaymaTb, pas3obpaTtbCsi B HOBOM
MaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NEKUMM NOMNOXEHNA MOTYT ObITb
BOCCTAHOBIEHbI B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOMHEHbI, YSCHEHbI U
paclwmpeHbl C MNoOMOWb Yy4yebHOM nuTepaTtypbl. 3anucu SABNAKTCA nocobusmmn  ons
NOBTOPEHUS, AAOT BO3MOXHOCTb OXBATUTb COAEPKAHMNE NEKLUMM 1 BCETO Kypca B LIENIOM.

Mpn 3TOM XOpOLIO OBNageTb CoaepXKaHNEM NeKLMM — 3TO:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHMEe N BaXXHOCTb €€ B JaHHOM KypCe;

- YeTKO NPeACcTaBNATb NNaH;

- YMETb BblAEeNNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HA4YEHME NPUMEPOB U UNIOCTPaLNNA;

- CBSI3aTb BHOBb MOSy4YeHHbIE CBEAEHMS O NpeaMeTe Unn SBNEHUN C YXXe MMEIOLLMMUCS;

- NPEeACTaBNATb BO3MOXHOCTb 1 HEO6XOAMMOCTb NPUMEHEHMUS NONYYEHHbIX CBEAEHUNA.

CyulecTtByeT HECKONbKO 06LLmMx NpaBun paboTbl Ha NeKkuun:



- NeKuMM No Kakgomy npegMeTy 3anucbiBaTb YyAoOHee B OTAENbHbIX TETpaasax, OCTaBNAsa
LUMPOKKME NONA A51S NOMETOK;

- K MPOCNyLUMBaHUIO NEKUMA crnefyet roTOBUTbCHA, YTO MO3BONWUT B MpoLecce neKuuun
OTAENUTb rMaBHOe OT BTOPOCTENEHHOIO;

- NeKuMm HeobxoamMmMo 3anucbiBaTb C CAMOro Havana, Tak Kak OHO 4YacTo OblBaeT KIYOM
KO BCEWN TeMe;

- TaK Kak [JOCMOBHO 3anucaTb IeKUMI0 HEBO3MOXHO, TO HeobXOAMMO B KOHCMNeEKTe
oTpaxaTb: (popMynbl, onpefeneHusi, CXembl, TpyaHble MecTa, MbICNKU, NpuMepbl, akTbl U
MOMOXEHUA OT KOTOPbIX 3aBUCUT MNOHMMaHWE T[NaBHOrO, HOBOE W  HE3HAKOMOE,
HeonybrMKoBaHHbIE JaHHble, MaTepuan oTCYTCTBYOLWMA B y4ebHMKax 1 T.N.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpeMS NeKUMN BaXKHO HEenpepbiBHO COXPaHATb pabouyylo YCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OorpaHny4nmBaeTcs NOAroTOBKOWM
K nekuusm n paboTon Ha OaHHOM BuAe 3aHATMW. JleKUuMOHHasi YacTb Kypca OpraHu4ecku
B3aMMOCBSA3aHa C MHbIMU BMAaMun paboT: HanucaHueM pedepaTtoB, y4acTnem B nabopaTtopHbIX
3aHATUAX, NOArOTOBKOM M cOaden dK3ameHa Nno OUCUUNINHE, B CTPYKType KOTOpbIX Takke
Oonblloe 3HaYeHMe NMEET caMOCTOATENbHAA paboTa cTyaeHTa.

CamocTosaTenbHas paboTta oby4yaroWmnxca Hapsgy ¢ ayauTopHOW npeacraBnseT OOHy U3
dopm y4yebHOro npouecca M SABMNSETCHA CYLIECTBEHHOM ee 4acTbio, 4YTo Haubonee SpkKo
npeacrtaBneHo B npouecce noarotoekn 6akanaBpoB. [locnegHee oO6yCrnoBneHO TeM, 4TO
camocToATenbHas paboTta npegHasHayeHa Ons (PoOpMUMPOBaHMS HABbIKOB CAMOCTOSTENbHOM
paboTbl Kak BooOLle, Tak U B y4ebHON, Hay4yHOW OesTenbHOCTU, hopMMpoBaHNE N pasBUTUE
CNOCOBOHOCTU NpPUHMMAaTb Ha cebsi OTBETCTBEHHOCTb, CaMOCTOSTENbHO pelatb npobnemy,
HaXO4WUTb KOHCTPYKTUBHbIE PELLEHUS, BbIXOA N3 KPU3UCHOW CUTyauun U T.4.

CamocTosaTenbHas pabota hopMUpyeT CaMOCTOATENBHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUN 1N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpaLLyto CyLLEeCTBEHHYIO pOrib B CTPYKType
MIMYHOCTM  COBPEMEHHOro creuuanucta Bbicwen kBanudukauun. OHa  BoOCnUTbIBaAET
CaMOCTOATENBbHOCTb Kak 4epTy Xapaktepa. Hwukakue 3HaHMSA, MOMyYeHHble Ha YpOBHe
MacCMBHOIO BOCMPUATUSA, HE CTaBne 06bekToM COBCTBEHHOM YMCTBEHHOW MMM NPaKTUYECKON
paboTbl, HE MOTYT CHUTATLCA NOASIMHHBIM LOCTOSTHUEM YeroBeKa.

[laBass BO3MOXHOCTb paclwmpsaTb U oborawaTb 3HaHWUSA, YMEHUs MO WHAMBMAYASbHbIM
HanpaBneHUAM, camocTtodTenbHaa  pabota  obyvawuweroca  nossonseTr  co3gatb
pPa3HOCTOPOHHMX creunanucToB. B npouecce camocTtoaTenbHoW paboTbl passumBatoT
TBOPYECKME BO3MOXHOCTM OBOyyatowierocs, npy 3TOM camocTosTenbHas paboTa 3aBepliaet
3aa4yn Bcex BMAoB y4yebHoun paboTbl.

CamocTosaTensHasa paboTa - 3TO NnaHupyemas paboTta obyvaromxcsi, BbINOMHAEMas Mo
3afaH1o M Npu MeToaudeckoM pPyKOBOACTBE npernogaBaTens, Ho 6e3 ero HenocpeaCTBEHHOMO
yyactus. lNpenogaBaTtenb, BeAyLUN 3aHATUS, OpraHu3yeT, HanpasnsieT CaMOCTOATESbHYHO
paboTy obyyatomxcss U okasbiBaeT UM Heobxoaumyto nomolb. OgHAKO CaMOCTOATENBHOCTb
obyvaromxca OormkHa npeBbiwate 06bem paboThl, KOHTPONMPYEMOM npenogaBaTenem
paboTbl, N UMETH B CBOEN OCHOBE MHAMBUAYAsbHYO MOTUBaLMIO 06y4YatoLLeroca no Nony4yeHuo
3HaHWN, HeobXxoaMMbIX M OOCTaTOuHbIX Ans Oyayuien npodeccroHanbHONM AEATENbHOCTU B
n3dbpaHHon cdpepe. lNpenogaBaTenb Npu HEOOXOAMMOCTM MOXET OKasblBaTb COAENCTBME B
BblpaboTKe M  KOppekuun OaHHOW  MOTMBaUUKM, fexawehm B OCHOBE MOCTPOEHUS
CaMOCTOATENbHOW AeATEeNbHOCTM O00y4aroweroca no W3y4YeHUo AUCLUNIIUHDBI, MNONyYeHuto
Heo6X0AMMBbIX 3HAHWU U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr oOyvyeHMe peLleHno 3agad  onpeneneHHoun
cthepbl gesatenbHocTn. OpHako, kak Obl Xopowo He obyyanucb obydarowmecs crnocobam
pelweHns 3agad B ayautopuu, copmmpoBaTb CpeacTBa MNPakKTUYEeCKOW OeATENbHOCTU He
yaacTCs, Tak KaK Kaxabl cnyyanm npakTukm ocobbli U Ans ero pelleHns crnegyeT BbipaboTaTb
0COo0bI NPOdECCNOHANBbHbBIN CTUMb MbILLSNIEHUA.



OcHOBOM CcaMOCTOATENBHOM PaBOTbl CAYXUT Hay4YHO-TEOPETUYECKMI KYyPC, KOMIMMEKC
nosly4yeHHbIX obyyatowmmces 3HaHnin. OCHOBHOWN, Hanbonee 3KOHOMUYHON OOPMOWN NOSTyHEHUS U
YCBOEHUSI MHGOPMaLMK, TEOPETUYECKMX 3HaHMM B BYy3e SBMSETCS NeKuus, no3BonswoLlias
BOCMPUHSATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HaHMI 1 MOTOMY CMOCOBCTBYOLAA MOBLILLEHUIO
NpOAYyKTUBHOCTU BCEX ApYrux hopm ydebHoro Tpyaa.

Pesynbtat 006y4yeHuss un camocToATeNnbHOM paboTbl obyvatowerocda npegnonaraeT
Hanu4ne criefyoLmMx COCTaBASOLWMX:

- MOHMMaHWe MeTOA0SI0MMYECKNX OCHOB MOCTPOEHUS U3yYaeMblX 3HAHUN;

- BblAeeHne rmaBHbIX CTPYKTYp y4ebHOoro Kypca;

- (bopmmpoBaHme cpeacTB BbipaXXeHUs B JaHHOM obnacTu;

- MOCTPOEHME METOAMK PELLEHNS 3a4ay U OpueHTauun B npobnemax (cutyaumsix).

CamocTosaTenbHas pabota CTygeHTOB Npy U3ydeHun OUCUUNnHbl «Pusnyeckne OCHOBDI
9NEKTPOHMKMY» BKIOYaeT B cebsA: MOArOTOBKY M yvyacTue B U3YyYEHUM TEOPEeTUYEeCKOM 4acTu
Kypca, BbIMOfIHEHNE nlabopaTopHbIX M KypcoBbiX paboT, noabop, u3yveHue, aHanuM3 u
KOHCMNEKTMPOBaHNE PEKOMEHAOBAHHON NMTEpaTypbl, NOATOTOBKY K 3a4eTy.

CamocTosaTenbHas paboTta ctygeHTa npy n3yvyeHun OMCUMninHbl « ABTOMaTU3MpPOBaHHbIE
CMCTEMbI NPOLIECCOB CMeKTpanbHOro aHannsa» BKYaeT B cebs:

N3y4yeHne TeopeTmYeCcKon YacTun Kypca — 24 yacos
noaroToBKy K TabopaTopHbIM 3aHATUSM — 26 yacos
HanncaHne OT4eTOB Mo NnabopaTtopHbiM paboTam — 26 yacos
NTOro — 76 yacos

15. lNepeyeHb OCHOBHOM WU [OOMNOSNIHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLUNNUHbI

a) OCHOBHasi nuTepaTtypa:

Ne

McToYHMK
n/n

Tpasuc, [. LabVIEW gns Bcex : cnpaBoyHuk / . Tpasuc, O. KpuHr. — 4-e n3g., nepepab. n gon. — Mocksa
: OMK lMpecc, 2011. — 904 c. — ISBN 978-5-94074-674-4. — TeKCT : 3NeKTPOHHbIV // JlaHb : 3NeKTPOHHO-
6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/1100 (gata o6paiyenus: 02.03.2022). —
Pexvm goctyna: Ans aBTopus. nonb3oBaTenen.

®dununbes, H. A. MatemaTtuyeckne metoabl MOAENNPOBaHUSA hU3NYECKNX NPOLIECCOB: KOMMbIOTEPHAS
noaaepXka uandeckoro akcnepuMeHTa : yuebHo-meToanyeckoe nocobuve / H. A. dnnunees. — MockBsa :
2. | MUCUC, 2013. — 49 c. — ISBN 978-5-87623-697-5. — TeKCT : 3neKTpOHHbIN // J1laHb : 9NeKTPOHHO-
bubnunoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/116587 (nata obpawieHus: 02.03.2022). —
Pexvm goctyna: ang agTopms. nonb3oBaTenemn.

Bntom, . LabVIEW: cTunb nporpammmpoBaHus : cnpasoyHuk / . britom. — Mocksa : MK lMNpecc, 2010. —
400 c. — ISBN 978-5-94074-444-3. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6UbNMoTevHasa cuctema.
— URL: https://e.lanbook.com/book/1094 (pnaTta obpaieHus: 02.03.2022). — Pexum gocTyna: Ans aBTopums.
nons3oBartenem.

depocos, B. IN. LUndposas obpaboTka curHanos B LabVIEW : yuebHoe nocobue / B. . degocos, A. K.
HecTtepeHko. — Mockea : [IMK lMpecc, 2009. — 456 c. — ISBN 5-94074-342-0. — TeKCT : 9NeKTPOHHbIN //
JNaHb : anekTpoHHO-6nbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/1090 (gata obpalieHus:
02.03.2022). — Pexum gocTyna: Ans aBTopu3. Nonb3oBaTenem.

CwuaHses, H. V. HepoceTn n HerpomaTeMaTtuka : y4ebHoe nocobue / H. . CugHsies, I. B. Xpanos. —
Mocksa : MI'TY um. H.3. baymaHa, 2016. — 83 c. — ISBN 978-5-7038-4362-8. — TeKCT : aneKTPOHHbIN //
JNaHb : anekTpoHHO-bmbnunoTteyHas cuctema. — URL: https://e.lanbook.com/book/103583 (nata obpalueHus:
02.03.2022). — Pexum goctyna: ang aBTopu3. Nofb3oBaTenen.

LabVIEW: npakTukym no OCHOBaM U3MepUTENbHbIX TEXHONOMMN : y4ebHoe nocobue / B. K. baTtospuH, A. C.
BeccoHos, B. B. MowkuH, B. ®@. Nanynosckuin. — 2-e n3a., nepepab. n gon. — Mockea : [IMK lMpecc, 2009.
6. | — 232 c. — ISBN 978-5-94074-498-6. — TeKCT : 3NEeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MGIMoTEYHas
cuctema. — URL: https://e.lanbook.com/book/1096 (gaTta obpawenus: 02.03.2022). — Pexxum goctyna: ans
aBTOpPU3. NOSb3oBaTeNeEN.

aseHayp, E. . MeToabl nccnegoBaHus matepuanos : yuebHoe nocobue / E. I'. MazeHayp, J1. B. Ky3abMuHa,
B. U. KpaweHunHnH. — Kemeposo : KemlY, 2013. — 336 ¢. — ISBN 978-5-8353-1578-9. — TekcT :
3NEKTPOHHBIN // JlaHb : anekTpoHHO-6MbnuoTeyHas cuctema. — URL: https://e.lanbook.com/book/44317
(maTa obpaueHus: 02.03.2022). — Pexum goctyna: onsi aBTopus. Nonb3oBaTene.




6) gononHuTenbHasa nuTepartypa:

Ne

/n McTouHuK
1 3umkmHa T. M. YnbTpamsrkas peHTreHoBckasi crniektpockonust / 3umkuna T. M., ®omuues B. A. // N3a-Bo
' JIY. -1971. — JlennHrpag. — C. 132.
Kykos, K. I'. MogenbHoe npoekTupoBaHue BCTpamBaeMbix cuctem B LabVIEW : yyebHo-meToanyeckoe
> nocobue / K. I'. XXykos. — Mockga : MK lMpecc, 2011. — 688 c. — ISBN 978-5-94074-673-7. — TekcT :
' 3ANEeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuotevHasa cuctema. — URL: https://e.lanbook.com/book/1337
(nata obpauweHnus: 02.03.2022). — Pexum goctyna: ons aBTopus. Nonb3oBaTenen.
PeHTreHoBckuin (pa3oBbili aHanm3a : ydebHo-meToamyeckoe nocobmne. — Mocksa : MI'TY um. H.3. baymaHa,
3 2009. — 15 c. — TekKcT : aneKTpoHHbIN // JlaHb : aneKTpoHHO-6nbnuoteyHas cuctema. — URL:

https://e.lanbook.com/book/52465 (paTa obpaweHus: 02.03.2022). — Pexum gocTyna: 4ns aBTopus.
nons3oBarenem

PeHTreHocnekTpanbHble MeToabl UCCNEAOBaHUSI MaTEPUANoB Ha OCHOBE CUHXPOTPOHHOMO U3NyYeHUs :
y4ebHoe nocobue / I'. 3. Anosera, M. . Masypuukuin, A. T. Kosakos [u gp.]. — PocTtoB-Ha-[loHy : KODY,
4, 2019. — 146 c. — ISBN 978-5-9275-3202-5. — TeKCT : 3NeKTPOHHbIN // JlaHb ; 3aneKTpoHHO-bubnuoTeyHas
cuctema. — URL: https://e.lanbook.com/book/141047 (nata obpawieHuns: 02.03.2022). — Pexum goctyna:
4ns aBTOpU3. Nonb3oBaTeneu.

onoBko, B. A. HelipoceTeBble TexHonormm obpaboTku AaHHbIX : y4ebHoe nocobue / B. A. Tonoeko, B. B.
KpacHonpownH. — MuHck : BI'Y, 2017. — 263 ¢. — ISBN 978-985-566-467-4. — TeKCT : aneKTPOHHbIN //
NaHb : anekTpoHHO-6nbnnoTteyHas cuctema. — URL: https://e.lanbook.com/book/180542 (qaTta obpalueHus:
02.03.2022). — Pexuvm goctyna: ans aBTopus. nofib3oBaTenem.

B) MHPOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHble pecypchbl

NHTEpPHET)™:
Ne n/n Pecypc
1. http://www.lib.vsu.ru — 3HB BI'Y
2. https://edu.vsu.ru O6pasoBaTenbHbIN NopTan «ONEKTPOHHbIV yHuBepcuTeT BITY»

16 HepequL y‘I€6HO-MeTOILI/I‘IeCKOF0 obecreueHus JJIsL CaMOCTOSTEILHOM pa6OTH

Ne n/n McTOoYHUK
1. http://www.lib.vsu.ru — 3HB BI'Y
2. https://edu.vsu.ru O6pasoBaTtenbHbIN NopTan «ANeKTPOHHbIN yHMBepcuTeT BIY»

17. OO6pa3oBaTesfibHble TEXHONOrMU, WUCNOMb3yeMble MNpu peanusauum y4eOGHOU
OUCUMNINWHBbI, BKIMOYasa [AUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

B yyeGHOM npouecce wucnonb3ytoTcs cnegywowme obpasoBaTtenbHble TexHonormu. [lo
obpasoBaTtenbHbIM opMaM: fekumn; nabopaTtopHble paboTbl, rPYNMNOBblE KOHCYMNbTaLMW,
nHomMBMayanbHble 3aHaATMA. [lo  npeobnagawowmm meTogam W npyemam  obydeHus:
00 BACHUTENBHO-UNMIOCTPaTMBHbLIE (0OBbACHEHME, NOoKa3—4eMOHCTpauna yyebHoro martepuana
W Ap.); akTmBHble (aHanu3 y4ebHOM M HayyHOW nuTepaTypbl, COCTaBfiEHME CXEM W Ap.) U
WHTEpPaKTMBHbIE, B TOM 4uCfe W FpynnoBble (B3aumMHoe oOy4vyeHne B hopme noaroToBKU W
obcyxaeHus OoknagoB); WHAOPMAUMOHHLIE, KOMMbIOTEPHbIE; MyNbTUMEAUNHblE (paboTa C
caTaMy akageMU4Yeckux CTPYKTYp, Hay4YyHO-UCCrneaoBaTesNbCKUX OpraHu3auun, 3neKTPOHHbIX
6mbnuotek n gp., paspaboTka npeseHTaumn, coobLLEHNN 1 JOKTaaoB, paboTa C 3NEKTPOHHbIMMU
obyvaroLmnmm nporpaMmmamu u T.n.).

18. MaTtepnanbHoO-TexHU4Yeckoe obecnevyeHme QUCLUMIINHDI:

INabopatopus anektpoHHon mukpockonun LIKMHO BIY (nab. 7): pacTpoBbIn 9NEKTPOHHbIN
mMukpockon JEOL JSM-6380LV ¢ mukpoananusaTtopom Oxford Instruments;

NabopaTtopua HaHOCKONUW M HaHoTexHonorun (nad. 142): aTOMHO-CUMOBOW MUKPOCKOM
SOLVER P47 PRO

Peanusauua ncunnnuHbel ¢ NPUMEHEHNEM INEKTPOHHOrO OBYyYEeHUs U ANCTaHUMOHHbIX
obpasoBaTefibHbIX  TEXHOMOrMM  OCyllecTBnsieTcd  4vepe3 obpasoBaTerbHbli  MopTan
"ONeKTPOHHbIN yHMBepcuTeT BIY".



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

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauumn

ITopsimok omeHKN OCBOEHHUS 00YJAIONUIMMHUCS Y4eOHOTO MaTepHaia OIpenesieTCs] COACPKaHIEeM CIICAYIOMINX
pa3menoB AMCIUTLTHHEL:

rrl\;gn paszgﬂgzu%ii'mi%l K?M;((e;;w V';cf‘cﬁ';a;gﬁlﬂ';') OueHouHble cpeacTBa
(mogyns) KoMMeTeHUmn

MeToabl MK-4

1. | cnekTpanbHOro MK-4.5 YemmHeit onpoc
aHalrin3a
MeToabl MK-4

2. PEHTIEHOBCKOM o MK-4.5 Yemmubiti onpoc
¢OTO3NEKTPOHHON
CneKTpocKonmmn
LabView ans MK-1
aBTomMaTtmn3auumn

3. | peructpaymm MK-1.4 Na6. pab Ne1
PEHTreHOBCKOro
cnekTpa

4, yaanexHoe k- MK-1.5 J1ab. pab Ne2
yrnpasreHue
OcCHoOBHble MK-1

5. | MaremaTudeckume MK-1.4 YemHsili onpoc
MeToabl

6. | HasoBeln cocTas e MK-1.4 1a6. pa6 Ne3
mMaTepuana

MpomexyToyHas aTTecTaums Komnnexs KM
dopma KOHTpOns - 3a4eT

20 TunoBble OLEHOYHbLIE cCpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TekywWwmn KOHTPOSb yCNEeBaeMoOCTHU

KoHTponb ycneBaeMocTu No ANCUMMNIMHE OCYLLECTBMSETCSA C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPeCTB:

OTYEeTbl O BbINMOJIHEHUN na60paToprlx pa60T:

MNMepe4yeHb TeM nabopaTopHbIX paboT:

1. JTabopaTopHasa pabota 1 — ABTOMatmMsauus npoLecca permctTpaumm SMMCCUOHHbIX
CMEeKTPOB.

2. JTabopaTtopHaa pabota 2 — [locTpoeHne maTeMaTU4eckom MOAENU aHanmsa
3aperncTpMpoBaHHbIX CNEKTParbHbIX 3aBUCUMOCTEWN.

3. NabopatopHasas pabota 3 — ABTOMaTM3auuMsi CpPaBHUTENbLHOrO aHanusa

SKCnepmMeHTaribHbIX JaHHbIX C U3BECTHbIMUA 6asamu gaHHbIX

na TEKYLLEero KOHTpoJid ycneBaeMoCTn UCNOJb3YIOTCA Crefyrolne nokasaTtesru:

1. 3HaHue oCcHOB CneKkTpanbHOro aHarninia;

2. HaBblKkK NOCTPOEeHNA MaTemMaTU4eckom MoOenn aHanuaa 3aperncTpnpoBaHHbIX
CnekTpanbHbIX 3aBMCUMOCTEMW;

3. YMEHNE aBTOMaTU3NPOBATb Mpouecc perncrpaunm cnektpasribHbIX 3aBUCUMOCTEN U
CpaBHVITeJ'IbeIIZ aHalinM3 3KCnepmMeHTaribHblX JaHHbIX C MMEKLWMMNCA 6asamu gaHHbIX.



[nsi TeKywero KOHTPOssi yCneBaeMOCTU UCMONb3yeTcsl YCTHbIA OMpoc, OTYETbl O XoAe
BbINOMHEHMST NabopaTopHbIX PaboT, Ha OCHOBE KOTOPbLIX BbICTABMSIETCA NpeaBapuTenbHas
oLieHKa 3aYmeHo/He 3a4meHo.

[na oueHnBaHms pe3yrnbTaTtoB 06y'~IeHVIFI Ha 3a4yeTe UCNOJIb3yeTCA — «3a4YTeHO», «He
3a4YTEHO».

CooTHOLLEHME NoKasaTenen, KpUTepmeB U LLKaslbl OUEeHNBaAHUA Pe3yribTaToB o6yqu|/|$|.

YpoBeHb
KpuTepun oueHnBaHusa KoMneTeHLnn cchopmupoBaHHocT | Lkana oueHok
N KOMNETEHLUN

CTyneHT nposiBnsieT 3HaHUS OCHOBHbIX NMOHATUN, y
MoporoBbi

onpegeneHun n Teopem. No 3a4eTHON KOHTPOSbHOW DOBEHb 3a4TeHo
paboTe nmeeT NONOXUTENBHYIO OLEHKY. y
Bo Bcex ocTanbHbIX cry4asx - He 3a4TeHo

20.2 NMpomexyTo4yHasa aTrecTauums

MpomexxyToyHas aTTecTaums No AUCUUMIIMHE OCYLLECTBMNSETCSA C MOMOLLbIO CreaytoLmnx
OLIEHOYHbIX CPeACTB:

OnucaHue TexHonornm npoeeaneHus npome)KyTquoﬁ atTecTauuun

HpomemyTquaﬂ aTTectTaumsa no AgucuunnmHe — 3a4et. B npunoxeHune K guninomy
BHOCUTCA OUEHKa 3a4YmeHo.

,D,J'IFI oueHnBaHUA pe3yribTaTtoB O6y‘-IeHI/IFI Ha 3a4yeTe UCNOJIb3yeTCA — «3a4YTeHO», «He
3a4YTEHO».

OueHKa  ypOBHA  OCBOEHMSI  OUCUMMINHbI  «ABTOMaTU3UPOBaHHbIE  CUCTEMbI
CNeKTpanbHOro aHanmsa npoLeccoB» OCYLLECTBNSETCS MO CreayoLmM rnokasaTensm:

- KAYeCTBO Y CBOEBPEMEHHOCTb BbINONIHEHUS NabopaTopHbIX padoT;

- NONHOTa OTBETOB HA BOMPOCHI KOHTPOJIbHO-U3MEPUTENBHOIO MaTepuana;

- NOSIHOTa OTBETOB Ha AOMNOSHUTENbHbLIE BOMPOCHI

CooTHOLLEeHWe NokasaTeneun, KpUTEPMEB U1 LIKasbl OLLEeHMBAHUA pe3ynbTaTtoB 0byYeHus.
YpoBeHb
KpuTepumn oueHnBaHus KoMneTeHLnn cchopmupoBaHHocT | Lkana oueHok
U KOMNEeTEHLUN

CTyoeHT nposBnsieT 3HaHUS OCHOBHbIX MOHATUNA, Moporosbiit
onpegeneHnn n Teopem. No 3a4eTHOM KOHTPOSIbHOW 3a4TeHo
paboTe MMeeT NONOXNTESTbHYHO OLIEHKY. YPOBEH®
Bo Bcex ocTanbHbIX cry4asx - He 3a4TeHo




