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PABOYASA NPOrPAMMA YYEBHOW OUCLUMIINHBI

51.B.[1B.04.01 CoBpeMeHHble cnekTpasibHble TEXHOJ10MM

Koo u HaumeHosaHue ducyurniuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rriaHom

1. lWincdp v HanmeHoBaHMe HanpaBneHUs NoAroToBKu/cneunanbHOCTU:
03.03.02 — Qu3uka

2. Mpodmnb nogrotoBkM /cneunanusaunm/ marmcTepckas nporpamMmma:
Qu3uka f1a3epHbIX U criekmparsbHbIX mexHoao2uu
3. KBanudmkaumsa (cteneHb) BbINyCKHUKA: Bbicwee obpasogaHue (bakanasp)

4. ®opma obpa3oBaHus: oyHasg

5. Kacheppa, oTBeyvarowas 3a peanmsauuio AUCUUNNUHbI: Kaghedpa onmuKku U
criekmpockonuu

6. CoctaButenu nporpammsbl: J/leoHoega JluaHa KOpbesHa _kaHOudam ¢hu3uKo-
MamemMamu4ecKux HayK, QoueHm

7. PekomeHpgoBaHa: HMC gusuyecko2o gbakyibmema om 25.06.21 2. npomokos1 Ne 6

(HaumeHogaHue pekomeHOyrweli cmpykmypbl, dama, HOMep rPOMOoKosIa)

8. YuebHbIN roa: 2023 /2024 Cemectp(-bl): 6



9. Llenu n 3apgaun y4ye6HOM AUCLUNIIUHDI:
Llensamu oceoeHuss y4ebHOU OucyuUnuHbl S6MAMCHA:  MO3HAaKOMUTbL CTYAEHTOB C

ONTMYECKUMM MeToOaMM UCCredoBaHWs BellecTBa, OCHOBAHHbIMM Kak Ha WCMONb30BaHUK
dyHOAaMeHTanbHbIX SBMEHUIA BOMHOBOM OMTUKU (MHTepdlepeHumn, nonspusaumu, audpakumm u
aucrnepcun cBeTa), TaK W KBAHTOBOM OMTUKM W 3NEKTPOHUKN (TEnnoBoe U3snydeHue,
doTOANEKTPUYECKMI APPEKT, HPOTOXMMUYECKNE NpOoLieCChl, n3nKa nasepos u ap.).

3adayu yyebHoU OucyunuUHbI:

- paccMOTpeTb OCHOBHble MeToAbl AnddepeHUmansHOn cnekTpooToOMETPUN, ONTUYECKME
MeToabl aHanun3a crneaoB 3M1eMEHTOB;

- onpeaenntb akTyalribHOCTb UCMNOJSIb30BaHUA ONA aHann3a ONTUYECKUX CBOWCTB BellecTBa
CBETOCWUJIbHbIX CNEKTParibHbIX I'Ipl/l60p0B;

- U3YyHNTb ABIEHNE NOBEPXHOCTHbIX 3NTEKTPOMArHUTHbIX BOJIH;

- paccMoTpeTb NPUMEHEHNe CNeKTPOCKONUN KOrepeHTHOro aHTUCTOKCOBa paccesiHns cBeTa
M ONMXXHENOMNbHOM ONTUKMU.

10. Mecto y4yeb6HOM pgucuunnuMHbl B cTpykType OOIll: yactb, dopmupyemas
y4YacTHUKamMun obpasoBaTeNbHbIX OTHOLEHUIA, AncumMnnuHbl no Bbibopy (61.B.B.4), 6nok B1.

11. KomneTeHuunu obyyarowerocs, hopmmpyemMbie B pe3yribTaTe OCBOEHUS
ANCLUNNNHDbI:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl
KOMMeTeHLMK 0ByyeHus
MK-3 | CnocobeH MK-3.4 | 3HaeT BO3MOXHOCTW | 3Hamb: onmuyeckue  memoodsi
oLeHMBaTb MpoLeccos uccriedosaHusi gewecmea,
napameTpbl BblpallnBaHus OCHOBaHHble Ha Uucriosib3ogaHuu
N3MyYatoLLmX reTepOCTPYKTYP, qbyHOaqumaanb/x AeneHul
31EMEHTOB MeTofbI 80J1Ho8OU (uHmepgbepeHyuU,
npubopos dopMMpoBaHus nonApusauyy,  oudppakyuuy u
. ducrniepcuu ceema) u KeaHmosou
KBaHTOBOM aKTMBHOIO 3NEeMEHTa, (mennosoe s~y
BNEKTPOHUKN U 0COBOEeHHOCTH chomoanekmpuyeckuil  sghgpekm,
POTOHUKM PEXNMOB  HAaHECeHUS |  ahomoxumuyeckue npouecch,
ANINEKTPUHECKMX ¢husuka nasepoe u Op.) ONMUKU;
OoTpaxatoLLnx W | ocHoebl meopuu U MPUMEHEHUS
NPOCBETASAOLWNX 108EPXHOCMHbIX

MOKPbITUN 351eKMpoMacHUMHbLIX 8OJIH;
MpUHYUrbI Oelicmsusi

6rUXXHeNnoIbHbIX MUKPOCKOI108.

Ymemb: npumMeHsimb  OCHOBHbIE
mMemoob!
CreKmpogomomMempuU4ecKo20
aHarusa, mMemodbl  amoMHoU
CrieKmpocKonuu  npu  peweHuu
pasnuYHbIX aHarmumu4yeckux
3a0au, ucrnosb308amb ons
aHanuza onmuyeckux ceolicme
seuwiecmsa C8emocursibHble




crieKmparibHbie I'I,OU60,DbI.

Bnademb: 3HaHUSIMU O MPUMEHeHUU
OnMMmMuYecKux memodos
uccriedosaHusi  eewjecmea  fipu
peweHUU  pasfuyHbIX HayyHbIX U
npuknadHbix 3aday.

12. O6bem pgucumnnuMHbl B 3a4YeTHbIX eauHuuax/yac.(e coomeemcmeuu
y4ebHbIM rnaHom) — _ 2 | 72

Pdopma NpoMeXyTo4HHOM aTTecTaumnm(3ayem/3K3amMeH) 3a4eT C OLEHKOM

13. Bugbl yueb6HOM paboThl:

TpyooemkocTb
Bug yyebHomn paboThl Beero Mo cemectpam
Ne 6
AyOouTOpHbIE 3aHATUSA 42 42
nekummn 14 14
B TOM yucre: npakTuyeckme
nabopaTopHbie 28 28
CamocTtosaTenbHas paboTa 30 30
dopma NPOMEXyTOYHOW aTTecTaLmm
3a4yem ¢ ouyeHKol
Wtoro: 72 72

13.1 CopepxaHme pa3genoB AUCLMNIINHBI:

Ne HanmeHoBaHue pasgena
CogaeprxaHue pasgena gucumnivHbl
n/n OUNCUMMIUHbI
01 | BseldeHue. lNpobnembi cogpemeHHOU orimuku U criekmpockornuu. O630p OCHOBHbIX
AerieHuUl, 803HUKarOWUX rnpu 83aumodelicmeuu 351eKmpoMazHUMmHo20
usny4yeHus ¢ sewjecmeom. Knaccugukayusi Memo9o8 criekmpasibHo20
aHanu3sa. Beibop memoda aHanu3a.
02 |Onmuyeckue memoodsb! Obwas knaccughukayusi Memodo8 amoMHOZ0 CrieKmpasibHO20 aHau3a.
aHarnu3a cnedos 351eMeHmos. AmowmHo-abcopbyuoHHas cnekmpockonus. Onmuyeckasi amoMHO-
9MUCCUOHHas! CrieKmpomMempusi ¢ UHOYKMUBHO C8513aHHOU nna3mod.
Obuwue acnekmbl onpedeneHus criedos anemeHmMos. Ob63op
criekmparsibHbIX Memodos ornpedesieHuUs criedo8 3/1IEMEHMO8 8 8eL4ECTIE.
03 |Memoodsbi ®dusuveckue ocHO8bI Memoda HernocpedcmeeHHOU CreKMpPogomomMepuU.
OucghbchepeHyuarnsHol 0630p memodos d8yxsy4esol ciekmpogomomempuu. OCHOBHbIE
criekmpoghomomempuul. UCMOYHUKU OWUBOK U chopmyribl owubOK Osi pa3nu4HbiX Memooos
CrekmpogomomMempuUYeCcKo20 aHau3a.




04 | @ypbe-crieKmpocKonusl. Qdu3suyeckue 0cHoBbI (hypbe-criekmpockonuu. [puHyunsl pabomsl pypbe-
crnekmpomempa. Pa3spewarowast crocobHocmb ¢hypbe-CriekmpoMempos.
lNpeumywiecmesa ypbe-criekmpockonuu. crions3ogaHue ypbe-
CreKmpocKonuu.

05 |[TosepxHOCMHbIE OnpederieHUe MoBEPXHOCMHLIX 3/1EKMPOMazHUMHbIX 80J1H. O630p

91eKMpOoMacHUMHbIE 80SIHbI. memo0dos ux 8036yxdeHus. [TpumeHeHuUe MO8ePXHOCMHbIX
3/1eKMpOoMagHUMHbIX 8OJH.

06 | Cnekmpockonusi PaccesHue ceema. OnemMeHmapHoe onucaHue CrieKmpocKonuu
KO2epeHmMHOo20 KO2epeHmMHO20 aHMUCIMOKco8a paccesiHusi ceema. Hekomopsie
aHmMUCmoKco8a paccesiHuUs MPUMEHEeHUSsI CrIeKMPOCKOMUU KO2ePEHMHO20 aHMUCITIOKCO08a PacCesiHUs
ceema. ceema.

07 GnuxHenonbHas JugppakyuoHHbil npeden. Onmuyeckasi u 6ruxXHenoIbHas MUKPOCKOMUU.

MUKDOCOKTIUS. Paspewarowasi ciocobHOCMb bAUXHENOIbHbIX MUKPOCKOMO8. [TpumeHeHus1
61LXKHENoIbHOU OMMUKU.

08 |[lpuHyunbsI NOCMPoOeHUs OcCHo8Hble MpUHYUrbI MOCMPOEHUs crieKmparibHbIX npubopos.
cospeMeHHbIX criekmparibHblX | [lapamempbl OCHOBHbIX 35IeMEHMO8 crieKmparbHo20 rpubopa.
npubopos. OcobeHHocmu Onmuyeckue cxemMbl HEKOMOPbIX criekmparibHbIX Mpubopos
KOHCMPYKMUBHbIX
lanemMeHmos u
CpasHUMesIbHbIU aHau3
803MOXHOCMEU
criekmpaJsibHbIX npubopos
lpa3nuy4HbIX Muros.

13.2 Pasgenbl AucumniuHbl U BUAbl 3aHATUMN:
No HalMEHOBaHME Buabl 3aHaTun (Yacos)
n/n pasnena Mexum MpakTn Jlabopat |Camoctosite Bcero
VCLANAHB! " yeckue OpHble NbHas
paborta

01 BesedeHue. 1 2 3

02 |Onmuyeckue memoObl aHarnusa 1 5 5 11
criedo. 3r1ieMeHmos.

03 |Memoodek! 2 5 5 12
OuchgbepeHyuarnbHoU
criekmpoghomomempuul.

04 |®ypbe-criekmpocKomnusi. 2 2 2 6

05 |[losepxHOCMHbIE 1 3 3 7
91eKMpoMacHUMHbIE 80SIHbI.

06 Cnekmpockonusi 3 3 3 9

KO2epeHmMHOo20
aHmucmoKcoea paccesiHusi
ceema.

07  |bnuxHenosibHasi MUKPOCOKITUSI. 3 4 4 11

08  |[[lpuHyunbl MOCMPOeHUs 1 6 6 13
COBPEMEHHbIX CrIEKMParibHbIX
npubopos. OcobeHHOCMU
KOHCMPYKMUBHBIX 3/1eMEHMO8
U cpasHUMeslbHbIU aHanu3
803MOXXHOCMEU
criekmparsibHbIX npubopos
|pa3uYHbIX Muros.
imoeo 14 28 30 72

14. MeTogn4yeckue ykasaH1Ma Ans ooy4yarowmxcsa no 0CBOEHUIO AUCLUMIIUHDI
(pekomeHOayuu obyyarouuMcs o 0C8OEHUK OuCUUMIUHbI: paboma ¢ KOHcrekmamu




nekyud, npe3eHmauuoHHbIM MamepuarsioM, 8bINO/IHEHUE MPaKkmMu4yecKux 3adaHud,
mecmoes, 3adaHuli meKywet ammecmauuu u m.d.)

OCHOBHbIMU amarnamu 0C80eHUS1 QUCUUIUHbI S8MSIFOMCS:

*  U3sydeHue y4ebHoU, Hay4YHoU U Memodu4deckol siumepamypbl, Mamepuasrios rnepuodudeckux
uslaHuli ¢ npueneqyeHUeM 31eKmMpPOHHbIX cpedcme Hay4YHoU UHghopmauuu.

» [loO2omoeKa K neKUUOHHbIM 3aHSIMUSIM.
B xo0e nodzomosku K mekywum ammecmauyusm U rpoMexymoyHoU ammecmauyuu cmyOeHmy
pekomeHOyemcs akmueHO UCMOob308amb 35IeKMPOHHbIL o0bpa3oeamerbHbIl nopmasn Moodle —
a5IeKmpoHHas cpeda OucyunuHbl, ¢ rnpedocmasneHuem rpe3eHmauyul nekyud, 3adaHuli 0ns
8bIrnofIHeHUs1 n1abopamopHbIX pabom, OO0MNoIHUMENbHO20 Meopemuy4yecKkoeo Mamepuana u
HOPpMamueHO-rpPasosbix OOKYMEHmMOo8 o memam U rnepeyHel 80rnpocos 051 nod20mosKU K
meKywumM ammecmauusim U rnpoMexymoyHol ammecmauuu. Takxke cmydeHmy pekomeHOyemcs
ucrnonb308ame 8ecb Habop mMemodoe u cpedcme CO8PEeMEHHbIX UHGhOPMaUUOHHbLIX MexHos102ul
0na u3y4eHusi omedecmeeHHoOU U 3apybexHol numepamypbl no AucyuniuHe, OUEeHKU U aHanusa
ee meKyweao COCmOsIHUSI U rnepcriekmus passumusi. Emy npedocmaensgemcsi 803MOXHOCMb
pabomamb 8 KoMrblOmMepHbIX Knaccax cpakynbmema (313a aydumopusi), umems Aocmyn K
UHMepHem-pecypcam u 31eKmpoHHOU rnoYyme, UCrofib308ambs UMerWuecs Ha kagedpe ornmuku u
criekmpockonuu usudeckoeo ¢hakyrnbmema UHOPMaUyUOHHbIE MEXHO02UU, UCMOb308amb
pecypcbl 30HanbHOU Hay4dHol 6ubnuomeku BIY, 6 mom 4qucrie 37eKmpOoHHO-6UbIUOMEYHbIe
cucmembl.

15. Yye6HO-MeTOANYECKOE N MHDOpMaLUOHHOE obecnevyeHne QUCLUMIIUHDI:
(cnucok numepamypbl oghopmrsiemcsi 8 coomeemcemeuu ¢ mpebosaHusmu FOC u ®IOC, ucrions3yemcsi
obwasi ckeo3Hasi HyMepauusi Ot ecex sudos numepamypsbl)

a) OCHOBHas nuTeparypa:
Ne n/n McTouHmK

1 Crirocapesa, E. A. Onmuyeckasi CrieKmpOCKOMUS: C/IOXKHbIe MOeKyrbi : y4ebHoe rnocobue / E. A.
' Crrocapeea, M. A. lepacumosa, H. B. CrirocapeHko. — KpacHosipck : C@Y, 2018. — 116 c¢. — ISBN 978-
5-7638-3941-8. — Tekcm : a51eKmpOoHHbIU // JlaHb : 3n1ekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/117772
2 Kupees, C. B. CospemeHHbie Memodbl ONMuYeCcKoU CrIeKmpOCKOMUU MexHOI02au4ecKux cpel : y4ebHoe
" Inocobue donsi gy3oe / C. B. Kupees, C. /1. LLIHbipes. — 2-e u3d. — Mockea : Msdamenscmeo FOpadm,
2019. — 147 ¢. — (YHusepcumemni Poccuu). — ISBN 978-5-534-11020-3. — Tekcm : anekmpoHHbil // O6C
HOpatim [catim]. — URL: https://urait.ru/bcode/442568

3 CnexkmparnbHbie MemoObl aHanu3sa : yyebHoe nocobue / E.B. Mawkosa, E. Bonocosa, A.H. LLunyns u op.. —
" |Cmasponoss : Cmasponosnbekuli 20cydapecmeeHHbil agpapHblll yHusepcumem, 2017. — 56 c. : un. — Pexum
Oocmyna: o nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=485007. — bubnuoep.: c. 44-
45. — Tekcm : 3/1eKMPOHHBIU.
Muuyns, T. I1. @usuko-xumuyeckue MemoObl uccriedo8aHusI: MPakmukym : y4ebHoe nocobue / T. 1. Muyyns,
E. A. Heuaesa, U. B. Temepesa. — Omck : Omckuti FAY, 2017. — 110 c. — ISBN 978-5-89764-616-6. —
Tekcm : anekmpoHHbIL // JlaHb : 351eKmpoHHO-bubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/102202

6) JononHuTenbHas nuTeparypa:
Ne n/n MIcTOYHMK
5 CnekmparibHbie MemoObl aHanu3a : y4ebHo-memodudeckoe rnocobue / B.W. Bacunbesa [u dp.].
’ — Boporex : Hayu. kH., 2011. — 212 c.
Onmuyeckue memodsI uccriedosaHus seujecmsa : rnocobue : crieyuanbHocms 010701 (010400) - pusuka
6. | BopoHex. eoc. yH-m; cocm. : T.B. BonowuHa, U1.B. Kaseukas, J1.1O. JleoHosa. — BopoHex : JIOI
Bry, 2005.—-75c.
7. Bbapkosckutl B.®. [JugpcbepeHyuarnbHbili criekmpogomomempuyeckuli aHanus | B.®. bapkosckul, B./.
aHanonsckull. - M.: Xumusi, 1969. - 168 c.

8 Jlebedesa B.B. TexHuka onmu4eckol criekmpockonuu: y4eb. nocobue Onss cmyd. ¢husuy. u ¢hu3s. —
mam. ¢pak-8 yH-moe/ B.B. Jlebedesa. M. : N30-e60 Mockosckozo yH-ma, 1997 . — 383 c.



https://urait.ru/bcode/442568

9. CeemocuribHble criekmparsibHbie npubopel / 100 ped. K.U. Tapacosa. — M.: Hayka, 1988. — 264 c.

10. | lankos XK. Onmuyeckue npoyeccsi 8 nosynpogodHukax | XK. lNaHkos. — M. : Mup, 1973. — 456 c.

11. | Qusuyeckue MmemoOdsl aHanu3a credos anemeHmos./ 100 ped. I. MoppucoHa. — M.: Mup, 1967. — 416 c.

12. | bens P.x. BeedeHue 8 gbypbe-cnekmpockonuto / P.x. bens. — M. : Mup, 1975. — 160 c.
Madap >K.I1. NMpumeHeHue ¢ypbe-criekmpockonuu 8 briuxHel uHgbpakpacHol obracmu K

13. | acmpoHomuy4eckum rpobremam // IHgbpakpacHasi CriekmpoCKorus 8biCOKo20 pa3peweHusi / [1od
ped. I.H. XKuxuHa. — M. : Mup, 1972. — C. 128-200.

14. | CnekmparnbHbil aHanu3 Yyucmsix eeuwecms./ 100 ped. X. . SunbbepwmeliHa. - J1.: Xumus, 1971. - 416 c.
Kyssikoe M.5. MemoOdbi criekmparibHo20 aHanu3a : y4eb. nocobue 0519 cmyd. XUMUYECKUX

15. | cneyuansHocmel yH-mos / FO.5. Ky3sikos, K.A. CemeHeHko, H.b. 3opos . — M. :M130-80 Mockosckozo
yH- ma, 1990.—-212 c.

16 Axmaros C.A. MemoObi HenuHeliHOU OrMUKU 8 CreKmpocKornuu paccesiHHozo ceema / C.A.

" | AxmaHos, H.U. Kopomees. — M.: Hayka, 1981. — 543 c.
17 QOfngHocme/e nonspumoHsi / 100 ped. B.M. AepaHosuya, [.J1. Munnca. — M. : Hayka, 1985. — C.

B) MHOPMAaLIMOHHbIE SNEKTPOHHO-00pa3oBaTenbHbIE PeCcypChl:

Ne n/n

NCTOYHUK

MownckoBasa cuctema e-library.ru

MounckoBasa cuctema google.ru

IApXMB Hay4HbIX XypHanos http://arch.neicon.ru/

EanHoe okHO gocTtyna k obpasoBaTernbHbIM pecypcam. bubnvoTteka http://window.edu.ru/

OnekTpoHHbIn kaTtanor 3HB Bl'Yhttps://www.lib.vsu.ru/

OBC "M3paTtenbctBa "flanb" https://e.lanbook.com

OBEC "YHuBepcuTeTckas 6ubnuoteka online" https://biblioclub.lib.vsu.ru

HauunoHanbHbI umdposoin pecypc "PYKOHT" https://rucont.ru

OnekTpoHHasa GubnunoTeka NonevynTensLCckoro CoBeTa MexaHMKo-MmaTemaTnyeckoro dpakynbteta My

PO (N[O W|IN|F-

BupTyanbHasa obyyatowasa cpega Moodle < https://edu.vsu.ru>

16. MNepeyeHb y4ebHO-MeTOANYECKOrO obGecnevyeHUss AN CaMOCTOATENIbHOW paboThbl
(y4ebHO-Mmemoouyeckue pekomeHOayuu, rnocobus, 3adaqyHuku, Mmemodu4yecKkue yKa3aHusl
10 8bIMOMIHEHUIO MPaKkmMu4YeckKux (KOHmMpOosibHbIX) pabom u 0p.)

Ne
n/n

MNcTOYHMK

JlromuHecueHmHble Memodb! uccriedoeaHUsT ONMMUYECKUX C80LICME NMPUMECHbIX UEHMPO8
Kpucmarnnos: gpomocmuMynupo8aHHasi 8CrbilIKa JIFOMUHECUEHUUU [OreKmpOoHHbIU pecypc] : y4ebHo-
memoduyeckoe nocobue 0ns 8y308 : [0 cmy0. Maaucmpamyphbl nepeozo 200a obyyeHusi
HarnpasneHus 010700-®usuka] / BopoHex. eoc. yH-m ; cocm. : O.B. Os4uHHukos, M.C. CmupHos,
A.H. Jlambiwes .— 3nekmpoH. mekcmosbie daH. — BopoHex : UIL| BI'Y, 2011 .— 3aen. ¢ mumysn.
aKpaHa .— InekmpoH. eepcusi ney. nybnukayuu .— Ce0600HbIt docmyn u3 uHmpacemu BI'Y .—
Tekcmoenili ghatin .— Windows 2000; Adobe Acrobat Reader.

U3daHue Ha Op. Hocumene: JTlomuHecueHmHbIe MemoObl uccriedo8aHuUsT OrMUYeCcKUx ceolicms
MPUMECHbLIX UEHMPOB KpUCMarios: ¢homocmumynuposaHHasi 8CrbILKa JIOMUHECUEHUUU | y4ebHO-
memoduyeckoe nocobue 0rs 8y308 : [0ns1 cmyd. Mazucmpamyphb! nepeoeo 2o0a 0by4eHus
HanpasneHus 010700-®u3suka] / BopoHex. 2oc. yH-m ; cocm. : O.B. OgyuHHukos, M.C. CmupHos,
A.H. Jlambiwes .— Boponex : UL BI'Y, 2011 .— 65 c. : un., mabn.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-165.pdf>.

Onmuyeckue memoodbi uccnedogaHus seuwjecmesa [BneKmpoHHbIl pecypc] : y4ebHo-memoduyeckoe
rnocobue K crieyuanbHOMy r1labopamopHOMy npakmukymy : [Ons nposedeHus crneyuanbHo20 us.
npakmukyma cmydeHmam 4 K. 0/0 (hu3. ghak. kagh. onmuKuU U criekmpockonuu BopoHex. 2oc. yH-mayj :
[0ns cneyuansHocmu 010701 - @u3uka] / BopoHex. eoc. yH-m ;[ cocm.: T.B. BorowuHa u dp.] .—
OnekmpoH. mekcmosble daH. — Boporex : UL BI'Y, 2010 .— 3aan. ¢ mumyn. akpaHa .—
C80600HbIt docmynn u3 uHmpacemu BI'Y .— Tekcmosnbiti ghatin .— Windows 2000; Adobe Acrobat

Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf>.

17. UHchbopmMaLMOHHbIE TEXHONOIMKU, UCNOosNb3yeMble ANsA peanu3auum y4eoHomn
AUNCLUNIUHBI, BKIHOYaA nporpamMmHoe obecnevyeHme n NHpopMaLMOHHO-
cnpaBoOYHble CUCTeMbI (MPU HEOBXOAUMOCTH)

B yuyebHOoM npouecce ucrnonb3ytomcs crnedyrouwjue obpasosamesibHble mexHosnoauu. [1o
obpa3osameribHbIM bopMaM. IIEKUUOHHbIE U rpakmuyeckue 3aHsamus. [lpeobnadarowumu



http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-165.pdf

memolamu U rpuemam oby4eHuss A8nsmcs:; 06bsACHUMEbHO-UICMpamusHblie (06bsiCHeHue,
rnokasz — 0emoHcmpauusi y4ebHo20 Mamepuasa u 0p.); akmueHble (aHanu3 y4ebHoU U Hay4qHoU
nlumepamypbl, cocmassieHue cxem U 0p.) U UHMepakmueHble, 8 MOM 4uc/e U 2pyrnosebie
(83aumHoe obydeHue 8 hopme od2omoeKku U obcyxOeHuUsi 00Knados);, UHHOPMaUUOHHbIE;
MyrnbmumeOuliHbie (paboma ¢ calimamu akabemMuyecKux cmpykmyp, Hay4Ho-uccriedoeameribCKux
opeaaHu3ayuli, 31eKmpoHHbIX 6ubnuomek u u 0p., paspabomka npeseHmauyut, coobweHul u
Ooknados, paboma ¢ 35IeKMPOHHLIMU 0ByYarowumu rpoespamMmamu u m..).

Tekywuli KOHMPOsb MPo8oOUMCS MymeM [PO8EePKU BbINOSIHEHUST OoMawHe20 3adaHus,
8X00HO20 KOHMpons (8 eude camocmosimeribHbIX U KOHMPOIsbHbIX pabom, Ooknadoe u
pegpepamos).

lpu peanusayuu OucyunauHblI C UCMO/Ib308aHUEM OUCMAaHUUOHHbLIX 0bpa3osameribHbIX
mexHos102ull  UCMOIb3YOMCs UHCMPYMEHMbI 311EKMPOHHOU UHOPMauUuoHHO-06pa3osameribHoU
cpedbl BI'Y «3nekmpoHHbit  yHugepcumem BIlY» (httpsi//edu.vsu.ru) u/unu “MOOK Blry”
(https.//mooc.vsu.ru), cepsucbl eudeokoHgepeHyuli (BigBlueButton, Zoom, Discord u dp.),
3/1IeKMPOHHas rno4Yma, MecceHoOXXepbl U coucemu.

1. lMakem ogbucHbix npozpamm LibreOffice (https://ru.libreoffice.org/)

2. lMpozpammHoe obecneyeHue N3C-nuHelku CCD Tool

3. lMpozpammHoe obecniedeHue criekmpomempa USB-2000+ SpectraSuite

4, cucmema KomnbromepHou aneebpbl Maxima (http://maxima.sourceforge.net/ru/index. htmi)
5 cpedcmeo nocmpoeHusi epagpuxkos Gnuplot (http.//www.gnuplot.info/); cucmema

6 komnbtomepHoU sepcmku LaTeX (https://www.latex-project.org/)

18. MaTtepuanbHO-TeXHMYECKoe obecnevyeHue AUCLUNIINHDI:

Y4yebHble n yyebHo-Hay4Hble nnabopatopuun kadeapbl ONTUKU U CNEKTPOCKONUU AN
npoBedeHnss  nNabopaTopHbIX  3aHATUWA:  reHepaTtop  aKTUBU3WPOBAHHOW  Oyru
nepeMeHHOro Toka 1 BbICOKOBOSIbTHON MCKpbl MBC-29 ¢ noaXnrom BbICOKOYACTOTHbLIM
paspsgoM M HanpsbkeHwem  nopsgka 30000 B; cnektpomeTp € nnockown
andpakumoHHon pewetkon PGS-2 ¢ MN3C-nuHenkon cupmbl Toshiba TCD1304AP;
NPeuM3nOHHbIA,  MOSTHOCTLID  aBTOMATUYECKUM  cnekTpodriyopumeTp Ha  6ase
MoHoxpomaTtopa MOP-23 n ®3YR955P (Hamamatsu), paboTalowmm B pexmme cyeTa
POTOHOB; Y4E€OHbIN BOSTOKOHHO-ONTUYECKUI CNEKTPaNbHO-MIOMUHECLIEHTHbIA KOMMEKC
(Oceanoptics); IK-®ypbe cnektpomeTp Tensor37 (BrukerOptics);

Ayantopusa onst cCaMoCToATENbHOM paboTbl, KOMNBIOTEPHBLIN Klacc ¢ AOCTYMNOM K
cetn «MIHTepHET»: KOMMbITEPLI (MOHUTOPbI, CUCTEMHbIE BMOKN) (15 WT.)

19. DoHA OUEeHOYHbIX CPeacTB:

19.1. [lepeyeHb KOMNETEHUMUN C YKa3aHMEM 3TanoB
chopMMpoBaHMA U NNaHUPyeMbIX pe3ynbTaToB 00y4yeHus

Kop v cogepxaHue MnaHvpyemble pesynbTaTbl 06y4YeHus OTanbl
KoMneTeHuun (unm (nokasaTenu 4OCTUXEHWS 3a4aHHOro dhopmMmpoBaHust $0C
ee yactm) YPOBHSI OCBOEHUSI KOMMETEHLIMM KoMneTeHuun (cpencrtBa
nocpeactBoM oOpMMUPOBAHUST 3HAHUN, (pasgensl (Tembl) OLIEHMBaAHUS)
YMEHWI, HABbIKOB) AVCUMNINHBI UK
Moayns n ux
HaVMeHOBaHue)
MK-3.4. 3HaeT 3Hamb: onmuyeckue memoos! | JTansl 1-8 YCTHBIN onpoc
BO3MOXHOCTU uccriedosaHuUs eelyecmea, OCHO8aHHble | BeeneHue. OT4yeT O



https://mooc.vsu.ru/

npoL,eccoB Ha ucrnonb3oeaHuu cyHOameHmarbHbIx | OnTuyeckne Metoabl  [BbINMOSHEHWUM
senieHul  8osiHogol  (UHmMepghepeHyuu, | aHanusa cnenos nabopaTopHoOi
BblpaLlMBaHUs ANEMEHTOR
nonsipusauuu, dugpakyuu u ducrnepcuu . paboThbl
reTepoCTpyKTyp, .
ceema) U KeaHmosoU (mernogoe
MeTOoAbl . | MeToabl
uanydyeHue, gomoanekmpuyeckuli .
POpMUPOBaAHNS aghgbekm, ghomoxumudeckue rnpouecchsl, AMepeHLMantHow
’ poy ’ CNeKTpooTOMETPUN
@KTUBHOTO 3N1IEMEHTA, ¢usuka naszepos U 0Op.) ONMUKU;
0COBEHHOCTM pesxkumoB| OCHO8bI  Meopuu U MPUMEHEHUs | dbypbe-
HaHeCeHs MOBEPXHOCMHbIX  S/1EKMPOMAZHUMHBIX | CEKTPOCKONMS.
OHEKTDIYECKHX 80JH; MPUHYUrbI Oeticmeusi
AnsneKTpuiec 61IUXKHENOsIbHbIX MUKPOCKOIOS. lMoBepxHOCTHbIE
OTpaXakLwmnx 1 ANeKTpoMarHnuTHble
MPOCBETNSAOLLMNX Ymems: MPUMeHsIMb OCHOBHble | BOTHB!:
NOKPbITUN mMemoObi cneKmpoqb%mOMempuquKoeg CnexTpockonus
aHarnusa, MemoOohb! amomHoU |y orenenTHoro
CriekmpocKonuu npu peweHuU |  guTucTokcoBa
pasfuyHbIX  aHarumu4eckux — 3aday, | paccesiHus CBETA.
ucrorne308amb ons aHarnu3sa
OnMUuYeCcKUX ceolicms gewiecmea | bnwkHenonbHas
€8emocursibHble criekmparibHble | MWKDOCKOMNWA.
rpubopsil.
MpuHUMNBI
NOCTPOEHMUS
Brnademsb: 3HaHusMU O M[PUMEHEHUU COBPEMEHHBIX
onmuyeckux mMemodos UCCre008aHUS |  chextpanibHbIX
gewiecmea pu PeWeHuU  PasiudHbIX | npuGopos.
Hay4HbIX U rpuUKiaoHbix 3aday. OcobeHHoCTH
KOHCTPYKTUBHbIX
ANeMeHTOB U
CpaBHUTENbHbIN
aHanu3
BO3MOXHOCTEN
CcneKkTpanbHbIX
npubopos
Pa3NnYHbIX TUNOB.
MpomexyToyHasa aTrecTaums (3a4eT C OLIEHKOW) KM

19.2 OnucaHme KpuUTepueB U LUKanbl OLEHUBAHUA KOMMNeTeHUuun (pe3ynbTaToB
00y4YeHMA) Npu NPOMEXYTOHYHOM aTTecTaumm

[ns oueHVBaHus pe3ynbTaTtoB OOYy4YeHMst Ha 3a4eTe UCnonb3yloTes crneaytouime nokasatenu (3YHbl 13

19.1):

1) asHaHne yyeBHoOro matepuana, BnadeHWe MOHATUIMHLIM annapaToM U TeoPeTUYEcKUMM OCHOBaMMU

OVCLUMIIUHBI;

2) yMeHne onucbiBatb OCHOBHbIE ONTUYECKME MeTOoObl CCnegoBaHNA BELLECTBa,

CooTHOLLeHMe noka3aTerneun, KpUTepueB U LWKanbl OLeHMBaHUA pe3ynbTaToB

o6y4eHus.
YpoBeHb
KpuTepum oueHnBaHmns KOMneTeHLnin chopmMMpoBaH- LLIkana oueHok
HOCTHN
KOMMeTeHUnn

lMonHbIt omeem Ha KM 3ayemHoz0 3aHsimus. [NpasurnbHbie omeemai | [1oebiueHHbIl OMIIUYHO
Ha 00rnonHUMesibHbIe 80MpPOChI. YPOBEHb
lMonHbii omeem Ha KWM 3ayemHozo 3aHsmus. HenorHbie, 6a3osnbil Xopouwio
HernpasuribHble omaeembl Ha psid OOrNoIHUMESbHbIX 80POCOS. YPOBEHb




HenonHbii omeem Ha KWUM 3ayemHoeo 3aHsmus. HerornHeble, lNopoeossili ydoenemeopu-

HernpasuribHbIe omeembl Ha psid O0rNOIHUMEbHbIX 80IPOCOS. ypo8eHb meJsibHO
HenpasunbHbiti omeem Ha KM 3auyemHozo 3aHsmus. Omcymcmeue - Heydoeremeopu-
omeemos Ha 6071bWUHCMBO G0rNOTHUMESIbHbIX 80I1POCOS. mesibHO

19.3 TunoBble KOHTPONbHbIe 3adaHUA WM UWHble MaTepuanbl, Heob6xoaumbie AnNs
OLIeHKM 3HaHWKW, YMEHUW, HaBbIKOB M (MNKU) onbiTa AesTEeNbLHOCTU, XapaKTepusylolme
aTanbl (popMMpPOBaHUA KOMMNETEeHUMA B npouecce OCBOEHUs obpas3oBaTerbHOU
nporpamMmbil

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

0O630p 0CHOBHbIX si8MIEHUU, BO3HUKaKOWUX MpuU 83aumodelicmauu 3r1eKmpomMagHUmHo20
usny4yeHus ¢ seuwjecmeom. Knaccughukayusi Memodoe criekmpasibHO20 aHasu3a.

OnpedeneHue no8epxHOCMHbIX 3eKmpoMacHUMHbIX 8071H. O630p Memodos ux 8036yKAeHUs.

=

w N

PaccesHue ceema. SrieMeHmapHoe ornucaHue CriekKmpoCcKonuu Ko2epeHmHo20 aHmucmokcoea
paccesHus ceema.

Hekomopsbie npumeHeHuUs1 CriekmpoCcKonuU KO2epeHMHO20 aHMUCMOKCO8a paccesiHusi ceema.
Obuwas knaccugpukauyus Memodos amoMHO20 CrieKmpasibHO20 aHasu3a.
AmomHO-abcopbyUoHHas CrieKmpoCKOmnus.

Onmuyeckasi amoMHO-3MUCCUOHHasi CIeKmMpoMempusi ¢ UHOYKMUBHO C8si3aHHOU ria3mod.

© N o 0

Obuwue acrnekmbl onpedeneHusi crnedos ariemeHmos. O630p crekmparbHbIX Memodoes onpedeneHus
criedoes 351eMeHmos 8 seuecmeae.

9. Memod HernocpedcmeeHHOU chomomempuu

10.  O630p memodoe deyxy4esol criekmpoghomomempuu.

11.  [ugppakyuoHHsbll npedern.

12.  OcHOBHbIE UCMOYHUKU OWUBOK criekmpoghomomempu4deckom aHanuse. MdeanbHas cucmema.
13.  ®opwmyna owubok 8 criydae memooda HermocpedcmeeHHoU homomempuul.

14.  @®opmynbi owubok 8 dughghepeHyuanbHOU criekmpogomomempuu

15.  Onmu4yeckasi MUKDPOCKOIUSI.

16.  BrauxHernosnbHas MUKPOCKOMUSI.

17.  @u3su4eckue 0CHO8bI QYypPbe-CreKMpPOCKONULU.

18.  Paspewarouwjasi crirocobHocmb 67ILXKHENOIbHBIX MUKPOCKOIO08.

19. [lpuHuun pabomsl @ypbe-criekmpomempa.

20. [llpumeHeHus 61UKHenoIbHOU ONMMUKU.

21.  Paspewarouwasi cnocobHOCMb (bypbe-CrieKmpoMempos.

22.  [llpeumywiecmeaa ¢bypbe-criekmpocKoruu. Yicrionb3osaHue gypbe-CrieKmpocKonuu.
23.  [lpumeHeHue rnogepxHOCMHbIX dr1eKmMpoMagHUMHbIX 80JIH.

19.4. MeTogu4yeckne matepuansbl, onpegensilowme npoueaypbl OLeHMBaHUA 3HAHUMN,
YMEHUW, HaBblKOB W (unn) onbiTa [eATeNbHOCTU, XapaKTepusylwux I3Tanbl

¢hopmupoBaHMNA KOMNETEHLUN
OueHka 3HaHUuli, yMeHUU U HaebIKO8, Xapakmepu3yroujas amarbi hopMuposaHusi KoMmrnemeHyul 8
pamkax udy4yeHusi QuCUUNIUHbI OCcyujecmersgemcs 8 xo0e mekywel U MpoMeXymoyHol ammecmauyudl.
Tekywass ammecmauyusi nposodumcsi 8 coomeemcmeuu ¢ [lonoxeHuem o0 mekyuel
ammecmauyuu obydyarowuxcs ro fnpospamMmam ebiclie2o obpazosaHusi BOpOHeEXCKo20 eocy0apcmeeHHO20
yHusepcumema. Tekyuwjas ammecmauyusi nposodumcs 8 ¢hopme: yCmHO20 ornpoca (UHOusudyaribHbIl
onpoc, ¢hpoHmarnbHas beceda); OUEHKU pe3yrbmamos rpakmudyeckol OesimenbHOCMU (8bIMNOSIHEHUE
nabopamopHbix pabom). Kpumepuu oueHusaHus npueedeHbl 8bille.
lMpomexymouyHasi ammecmauyusi  nposodumcss 8 coomeemcmeuu ¢  [lonoxeHueM 0O
npomexXymouyHol ammecmauuu obydarowuxcs rno fnpospammam ebiciie2o 0bpa3oeaHus.



KoHmpornbHo-usmepumernbHble Mamepuarnbl [MPOMEXYmo4yHol ammecmauuu ekmYarom 6 cebsi
80IPOCHI, MO380SIOUUE OUEHUMb YPOBEHBL MOSTyYEHHbIX 3HaHUL.

lMpu oueHusaHuu ucrofib3yemcsi KayecmeeHHasi WkKana oueHok. Kpumepuu oueHusaHusi
npueedeHbl 8blUE.

Cocrasutenu: / ’ y
JleoHoBa Jlnana KOpbeBHa, /] 0et?
KaHavMaaT PUsmMKo-mMaTeMaTU4EeCKMX HayK, AOLUEHT

Mporpamma pekomeHaoBaHa HMC dumsndeckoro dakynbreTa
(HanmeHoOBaHuWe (hakynbTeTa, CTPYKTYPHOro nogpasgeneHms)

npoTokos oT 24.06.2021 Ne 6
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