MMHOBPHAYKWN POCCUA
®ENEPANbHOE NOCYAAPCTBEHHOE BIO[KETHOE OEPA30BATENbHOE YYPEXIEHUE
BbICLLUErO OGPA30OBAHUSA

«BOPOHEXXCKWI rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO
3aBeaytowmm kadeapon
ONTUKM N CNEKTPOCKOMMUM

(OBYUHHHMKOB O.B.)
ﬁo@nu%, pacuwugbposka rnodnucu

24.06.2023 r.

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, oTBevarowas 3a peanmsauuio AUCUUNNUHbI: Kaghedpa onmuku U
criekmpockonuu

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

7. PekomeHpgoBaHa: HMC gusuyecko2o gbakynbmema om 24.06.23 2. npomokos1 Ne 6

(HaumeHogaHue pekomeHOyrweli cmpykmypbl, dama, HOMep rPOMOoKosIa)

8. YuebHbIn roa: 2025 /2026 Cemectp(-bl): 6



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

ONTUYECKMMM MeToOdaMM UCCreaoBaHUs BeLllecTBa, OCHOBAHHbIMW KakK Ha WCMNONb30BaHUU
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 OucyunuHbI:

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

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

- U3YyHNTb ABJIEHNE NOBEPXHOCTHbLIX 3NTEKTPOMArHUTHbIX BOJIH;

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

10. Mecto y4yeb6HOM pgucuunnuMHbl B cTpykType OOIll: yactb, dopmupyemas
y4YacTHYKamMu obpasoBaTeNbHbIX OTHOLEHUIA, AMcumMnnuHbl no Bblbopy (61.B.0B.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 (uaHmequepeHuuu,
npubopos dopMMpoBaHus nonApusauu, ucbpakyuu u
o ducrniepcuu ceema) u KeaHmosou
KBaHTOBOM aKTMBHOIO 3NEeMEHTa,
SHEKTDO 0COBEHHOG (mennoeoe usrnyyeHue,
NIEKTPOHMKN 1 HHOCTU gomoanekmpudeckull  aghghekm,
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
aHanusza onmuyeckux ceolicme
seuwiecmsa C8emocursibHble




crieKmparibHbie I'I,OU60,DbI.

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

MK-6 | CnocobeH MK-6.4
pa3pabaTtbiBaTb
onTMMarbHble
cneumdukaumm ans
nponsBoacTBa
npubopoB
KBaHTOBOW
3NEKTPOHMUKM 1
POTOHUKM Ha
OCHOBe
HaHOCTPYKTYPHbIX
MaTepuanos no
OaHHbIM
3KCMepUMeHTarnbHbIX
nccneaoBaHum m
pesynbTatam
aHanmsa
KOMMeEpPYECKOM
MHpopmaLum

CornacosbiBaeT

TeXHu4eckme
TpeboBaHus K
napameTpam
pa3pabaTtbiBaeMbIX
nm3genun, CpOKMn

BbINOMTHEHUS]  3TanoB
pa3paboTkn, nepeyHs
n obbema
OOKyMeHTaumm

12. O6beM AUCUUNIIUHLI

y4€6HbIM rnfiaHoM) — __ 2

Popma NpomMeXyTo4HHOM aTTecTaumnm(3a4yem/3K3aMeH)

13. Buabl yuebHOM paboThl:

B 3a4yeTHbIX eauHuuax/yac.(6 coomeemcmeuu
| 72

3a4eT C OLLEeHKOM

TpyaoeMkocTb
Mo cemecTpam
Bug y4ebHomn paboThbl
Ay P Bcero
Ne 6
AyOuTOpHbIE 3aHATUSA 42 42
rnexkuumn 14 14
B TOM Yucne: npakTnyeckme
nabopaTopHbie 28 28
CamocTosaTenbHasa pabota 30 30




B TOM 4Yucre: KypcoBasi paboTa

(npoekT)

KypcoBas paboTta

CDopma I'IpOMe)KyTO‘-IHOIZ arTrecraumm

3a4yem ¢ oueHKoU

NToro:

72 72

13.1 CopgepxaHue pasgenoB AUCLUMNIIUHDI:

Ne HaumeHosakue pasnena CopepxaHue pasgena gucumnnuHbl
n/n ONCUUNNUHBI

01 | BsedeHue. lNpobnemsbi cogpemeHHOU onmuku U criekmpockornuu. O630p OCHOBHbIX
s1681eHUl, 803HUKaOWUX MpuU 83aumModelicmauu 351ieKmpoMazHUmHo20
usrny4eHus ¢ sewecmeom. Knaccugbukayust Memodoe criekmparsbHO20
aHanu3a. Beibop memoda aHanu3a.

02 |Onmuyveckue memooOb! Obuwas knaccugukayusi Memodo8 amoMHO20 CrieKmpasibHo20 aHasu3a.

aHaru3a criedo8 3/1eMeHMmos. AmomHo-abcopbuyuoHHas cnekmpockonusi. Onmuyeckasi amoMHO-
9MUCCUOHHasi CrieKmpomMempusi ¢ UHOYKMUBHO c8si3aHHOU niasmodl.
Obuwue acnekmbi onpedeneHusi criedos anemeHmMos. Ob63op
criekmparsibHbIx Memodog orpedesieHUs cr1ed08 3IeMeHMOo8 8 seujecmeae.

03 |Memoosi Qusuyeckue 0CHO8bI Memoda HernocpedcmeeHHOU CrieKmpogomomepuu.
OucbgpepeHyuarnbHoU 0O630p memodoes d8yxsiy4esol criekmpoghomomempuu. OCHOBHbIE
criekmpogomomempuul. UCMOYHUKU OWUBOK U ghopmyribl olUubOK 011 pasfiuyHbIX Memodoe

crekmpogomomempu4ecKoeo aHanu3a.

04 |®@ypbe-crieKmpocKonus. ®du3suyeckue ocHo8bI pypbe-criekmpockonuu. [NpuHyunsi pabomsi ypbe-
criekmpomempa. Paspewarowiasi criocobHocmb ¢hypbe-CrekmpomMempos.
lMpeumywecmsa ¢ypbe-criekmpockonuu. Vicnons3osaHue ypbe-
crekmpocKonuu.

05 |[TosepxHocmHbie OnpederieHue no8epxHOCMHbIX 3NIEKMpPOoMa2HUMHbIX 80Js1H. O630p

951IeKMPOMagHUMHbIE 80JTHbI. memodos ux 8o3byxdeHust. [TpumeHeHuUe MO8EPXHOCMHbIX
3/1eKMPOMacHUMHbIX BOJH.

06 | Cnekmpockonus PaccesiHue ceema. OnemeHmapHoe orucaHue CrieKmpocKonuu
KO2epeHmMHo20 KO2epeHmMHO020 aHMUCMOKco8a paccesiHusi ceema. Hekomopsbie
aHmMuUCcmoKcoaa paccesiHusi MPUMEHEHUS CrIeKMPOCKOMUU KO2EPEHMHO20 aHMUCITIOKC08a PacCesiHUs
ceema. ceema.

07 BrnuxHenonbHas LugbpakuuoHHbiti npeden. Onmuyeckasi u 6ruKXHeNnoibHasi MUKPOCKOMUU.

MUKDOCOKTIUSI. Paspewarowasi crirocobHocmb 6rLXHENObHBLIX MUKPOCKOMos. [pumeHeHust
61uXHEenoIbHOU OMMUKU.

08 [|[MpuHyunsl nocmpoeHusi OcCHOBHbIEe NPUHYUbLI MOCMPOEHUS CrieKmparibHbIX Mpubopos.
cospeMeHHbIX criekmparibHblx | [Tapamempbl OCHOBHBIX 35IEMEHMO8 criekmparsnbHo20 rpubopa.
npubopos. OcobeHHOCMU Onmuuyeckue cxeMbl HEKOMOPbIX crieKmparsbHbIX Mpubopos
KOHCMPYKMUBHBIX
lanemMeHmos u
cpasHUMe bHbIU aHanu3
803MOXXHOCMeEU
criekmparsibHbIx npubopos
lpa3nuy4HbIX Murnos.

13.2 Pasgenbl AMcumniuHbl U BUAbl 3aHATUMN:
No HarMEHOBaHME - BMﬁbl63aHFITVIM C§qacoa)
n/n paanena Tekuy pakTu abopat amocTosTe Bcero
OVCLANAVHB " yeckue OpHble nbHagd
paboTta

01 BesedeHue. 1 2 3

02 |Onmuyeckue MemoObl aHanu3a 1 5 5 11
criedos 351eMeHmos.




03 |[Memoob! 2 5 5 12

OucghbchepeHyuarnsHol

criekmpogomomempuul.
04  |@ypbe-criekKmpOoCKomnus. 2 2 2 6
05 |[losepxHocmHble 1 3 3 7

B/IeKmpoMacHUMHbIe 80J1HbI.

06 Crniekmpockonusi 3 3 3 9
KO2epeHmMHOo20
aHmMUCmoKco8a paccesiHus
ceema.

07  |BnuxHenosibHasi MUKPOCOKIUSI. 3 4 4 11

08  |[[lpuHyunsl MOCMpoeHust 1 6 6 13
CO8PEMEHHbIX crieKmparsibHbIX
npubopos. OcobeHHOCMU
KOHCMPYKMUBHbLIX 3/1eMeHMOo8
U cpasHUMesbHbIU aHanu3
803MOXHOCMeEU
criekmpalsibHbIX npubopos
|pa3IuYHbIX MUos.

ViImozo 14 28 30 72

14. MeToan4eckue ykasaHusa Ans odbyyarowwmxcsa no 0CBOEHUNIO ANCLUNIIUHDI
(pekomeHOayuu obyyarouuMcs Mo 0C8OEHUK OUCUUrIUHbI: paboma ¢ KOHcrekmamu
nekyut, npeseHmauuoHHbIM MamepuarsioM, 8bINoSIHEHUE npakmu4yeckux 3adaHud,
mecmos, 3adaHuli mekywelt ammecmauuu u m.0.)

OcHo8HbIMU 3marnamu 0C80eHUSsT QUCUUNIUHbI S8/ISH0MCH:

*  U3y4yeHue y4ebHoU, Hay4YHoU U Mmemodu4deckol siumepamypbl, Mamepuasios rnepuoOu4ecKkux
uslaHuli ¢ ripusrie4eHUeM 371eKMpPOHHbIX cpedcme Hay4YHOU uHghopmauuu.

» [loG2omosKa K NTeKUUOHHbIM 3aHsIMUSsIM.
B xo0e nodzomosku K meKywum ammecmauusiM U fpoMeXymo4yHol ammecmauuu cmyOdeHmy
peKomeHOyemcs: akmueHO UCMOob308amb 3NIEKMPOHHbIU obpa3oeameribHbil nopmarsn Moodle —
anekmpoHHas cpeda OucuuniuHbl, ¢ rnpedocmassieHueMm rpe3eHmauyul nekyud, 3adaHul 0Ons
8bINO/IHeHUs1 n1abopamopHbIX pabom, OoOnNoOIHUMEIbHO20 Mmeopemuyeckoao Mamepuana u
HOPMamueHO-rpagoebix OGOKYMEHMO8 Mo memam U repeyHel 80orpocos Orsi nod2omosKku K
meKywumM ammecmauusiMm U rpoMexymoyHol ammecmauuu. Takxke cmydeHmy pekoMmeHOyemcsi
ucrionib3o8amp 8ecb Habop mMemodos8 u cpedcms8 COBPEMEHHLIX UHGOPMAaUUOHHbIX MexHos102aull
Orisl u3y4eHusi omedYyecmeeHHoOU U 3apybexxHou numepamypbl o UCUUNIUHE, OUEHKU U aHanusa
ee meKyweao COCmOsIHUS U repcriekmus passumus. Emy npedocmaesnsgemcsi 803MOXHOCMb
pabomamb 8 KOMMbHOMEPHbIX Kraccax ¢pakynsmema (313a aydumopusi), umems Oocmyrn K
UHmMepHem-pecypcam u 31eKmpOoHHOU rnoYyme, Uucrosib308ame UMeWUECs Ha Kaghedpe onmuKu u
criekKmpocKornuu usudeckoao hakybmema UHGHOPMaUUOHHbIE MEXHOI02uU, UCMo/b308amb
pecypcbl 3oHanbHOU Hay4Hou 6ubnuomeku BIY, e mom 4ducne anekmpoHHO-6ubnuomeyHsie
cucmembl.

15. Yye6HO-MeTOAMYECKOE U MH(DPOPMALMOHHOE obecneyeHne QUCLUNIIUHDI:
(cnucok numepamypsl oghopmrissiemcesi 8 coomeemcmauu ¢ mpebosaHusimu FOC u @IOC, ucrions3yemcsi
obwas ckeo3Hast HyMepauus Ot ecex udos numepamyphbl)



a) OCHOBHas nuTeparypa:

Ne n/n

NcTouHuK

1.

Crrocapesa, E. A. Onmudeckasi CrieKmpOCKOMUSi: CII0XHbIe MOMEKy bl ; y4ebHoe rnocobue / E. A.
Crirocapesa, M. A. lepacumosa, H. B. CritocapeHko. — KpacHosipck : COY, 2018. — 116 ¢. — ISBN 978-
5-7638-3941-8. — Tekcm : a5ieKmpOoHHbIU // JTaHb : 31ekmpoHHO-bubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/117772

Kupees, C. B. CogpemeHHble Memodbl ONMUYeCKOU CreKmMpoCKOnuUU mexHonoau4ecKkux cpeo ;| yyebHoe
nocobue 0nsi 8y3o8 / C. B. Kupees, C. /1. LlIHbipes. — 2-e u3d. — Mockea : s0amenscmeo FOpatim,

2019. — 147 c. — (YHusepcumemsi Poccuu). — ISBN 978-5-534-11020-3. — Texcm : 351eKMpOHHbIL // O6C
tOpatlim [catim]. — URL: https://urait.ru/bcode/442568

CnekmparibHble MemoOb! aHanu3sa : y4ebHoe rnocobue / E.B. lNawkoesa, E. Bonocosa, A.H. LLunyns u dp.. —
Cmasporosnb : CmasporosibcKull 20cy0apcmeeHHbIl azpapHsbili yHusepcumem, 2017. — 56 c. : un. — Pexum
Oocmyna: no nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=485007. — bubnuoep.: c. 44-
45. — Tekcm : 371IeKMPOHHbIU.

Muuyns, T. 1. @usuko-xumuyeckue Memodbi uccriedo8aHUs: Mpakmukym : ydebHoe nocobue / T. 1. Muyyns,
E. A. Heuyaeea, U. B. Temepesa. — Omck : Omckuti FAY, 2017. — 110 c. — ISBN 978-5-89764-616-6. —
Tekcm : an1eKmpoHHbIL // JlaHb : anekmpoHHO-bubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/102202

6) gononHuTenbHasi NUTeparypa:

Ne n/n MICTOYHMK
5 CnekmparibHble MemoObl aHanu3a : y4ebHo-memodudeckoe rnocobue / B.U. Bacunbesa [u dp.].
' — Boporex : Hayu. kH., 2011. — 212 c.

Onmuyeckue memoOsI uccriedosaHusi sewecmesa . nocobue : cneyuansHocmes 010701 (010400) - ¢pusuka

6. | BopoHex. eoc. yH-m; cocm. : T.B. BonowuHa, U.B. Kaseukasi, J1.1O. JleoHosa. — BopoHex : JIOI
BIry, 2005.-75c.

7. Bapkoeckuti B.®. [JugbcpepeHyuarnbHbili criekmpoghomomempudeckul aHanus | B.®. bapkosckud, B./.
ananonbckud. - M.: Xumusi, 1969. - 168 c.

8 Jlebedesa B.B. TexHuka onmu4eckol criekmpockonuu: y4eb. nocobue Ons cmyd. ¢husuy. u ¢hus. —
mam. ¢pak-8 yH-moe/ B.B. Jlebedesa. M. : N38-e0 Mockosckozo yH-ma, 1997 . — 383 c.

9. CeemocuribHbie criekmparbHbie npubopsl / 100 ped. K.U. Tapacosa. — M.: Hayka, 1988. — 264 c.

10. | [MaHkos XK. Onmuydeckue npouecchl 8 nonyrnpogodHukax | XK. lMaHkos. — M. : Mup, 1973. — 456 c.

11. | @usuyeckue memolbi aHanu3a criedoes anemeHmos./ 100 ped. . MoppucoHa. — M.: Mup, 1967. — 416 c.

12. | bens P.[Ix. BeedeHue 8 epypbe-cnekmpockonuto / P.x. bens. — M. : Mup, 1975. — 160 c.
Madap >K.I1. NpumeHeHue ypbe-crnekmpockonuu 8 briuxHel uHgpakpacHol obrnacmu K

13. | acmpoHomuveckum npobnemam // VIHgbpakpacHasi CrieKmpOoCKOruUsi 8bICOKO20 paspeweHusi / 100
ped. I.H. XXuxuHa. — M. : Mup, 1972. — C. 128-200.

14. | CnekmparnbHbil aHanu3 Yucmsbix eewecms./ 100 ped. X.U. SunbbepuimedHa. - J1.: Xumus, 1971. - 416 c.
Kysskoe N.54. Memodsi criekmparnsHo2o aHanu3sa : y4eb. nocobue 0 cmyd. XUMUYeCKUX

15. | cneyuanbHocmel yH-mos / F0.5. Kysskos, KA. CemeHeHko, H.b. 3opos . — M. :138-e0 Mockosckozo
yH- ma, 1990.—-212 c.

16 Axmaros C.A. MemoOdb! HenuHelUHOU OnmMuKU 8 CrIieKmMpOCKonuu paccesiHHoz2o ceema / C.A.

" | AxmaHos, H.U. Kopomees. — M.: Hayka, 1981. — 543 c.
17 lMosepxHocmHbie nonspumonsbi / 100 ped. B.M. Aeparosuya, [.J1. Munnca. — M. : Hayka, 1985. — C.

6-10.

B) MHGpOPMaLIMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHbIE PECYPChI:

Ne n/n

ICTOYHUK

MownckoBas cuctema e-library.ru

MownckoBas cuctema google.ru

IApXvB Hay4HbIX >XypHanoB http://arch.neicon.ru/

EnnHoe okHO focTyna K obpasoBatenbHbiM pecypcam. bubnuoteka hitp://window.edu.ru/

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

OBC "MspgatenscTBa "flaHb" hitps://e.lanbook.com

OBC "YHuBepcuTeTckasa 6ubnmoTteka online™ hitps://biblioclub.lib.vsu.ru

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

aﬂeKTpOHHaﬂ oubnuoTteka NoneynTenbLCKoro coBeta MeEXaHNKO-MaTeMaTUYECKOro d)aKyaneTa MY

PO N[OOI WIN|F-

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



https://urait.ru/bcode/442568
http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/

16. MNepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHus Ansi caMmocTosATeNbHOMN paboThbl
(y4ebHo-mMemooduyeckue pekomeHOayuu, rocobusi, 3adayHuku, Memooudyeckue ykasaHusi
10 8bINMOJIHEHUIO Mpakmu4yeckux (KOHmMposibHbIX) pabom u dp.)

Ne
n/n

NcToYHUK

JllomuHecuyeHmHbie MemoObl UccrieA08aHUsI OMMUYECKUX C80LUCME MPUMECHbIX UEHIMPos
Kpucmariios: oomocmumynupo8aHHasi 8CribiluKa JIIOMUHECUEeHUUU [OneKmpoHHbIU pecypc] : y4ebHo-
memodudeckoe riocobue 05151 8y308 : [0n18 cmyd. Masucmpamypbl Nepgozo eoda 0by4eHus
HaripaeneHusi 010700-®u3uka] / BopoHex. eoc. yH-m ; cocm. : O.B. Og4uHHUKo8, M.C. CMupHOos,
A.H. Jlambiwes .— 3nekmpoH. mekcmosbie daH. — BopoHex : WML BI'Y, 2011 .— 3aan. ¢ mumysn.
9KpaHa .— JOreKkmpoH. eepcusi nney. nybnukayuu .— C80600HbIG docmyn u3 uHmpacemu By .—

1 Tekcmoesniti ghatin .— Windows 2000; Adobe Acrobat Reader.

: U3daHue Ha Op. Hocumene: JTlomuHecyeHmHbIe MemoObl uccredo8aHuss ormu4Yeckux ceolicms
MPUMECHbIX UEHMPO8 Kpucmarios: ¢homocmumynupo8aHHas 8CrbiliKa IIOMUHECUEHUUU | y4ebHo-
memoduyeckoe nocobue 0ns 8y308 : [0ria cmyd. Masucmpamypebl nepgoao 2oda obyyeHust
HanpasneHus 010700-®u3suka] / BopoHex. 2oc. yH-m ; cocm. : O.B. OgyuHHukos8, M.C. CmupHos,
A.H. Ilambiwes .— Boponex : UL BI'Y, 2011 .— 65 c. : un., maébn.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-165.pdf>.

Onmuyeckue memoOdb! uccriedosaHusi seuecmesa [OrneKmpoHHbIU pecypc] : y4ebHo-memodudyeckoe
rnocobue K crieyuasibHoMy s1abopamopHOMy rpakmukymy : [0 nposedeHus crneyuarnbHo20 ¢hua.
npakmukyma cmydeHmam 4 K. 6/0 ¢bu3s. ¢hak. Kagh. ormuKu U criekmpockornuu BopoHex. 2oc. yH-ma] :
2. | [Ons cneyuansHocmu 010701 - @u3suka] / BopoHex. eoc. yH-m ;[ cocm.: T.B. BonowuHa u 0p.] .—
OnekmpoH. mekcmosable daH. — Boporex : UL BI'Y, 2010 .— 3aan. ¢ mumyn. akpaHa .—
C80600HbIl docmyn u3z uHmpacemu BI'Y .— Tekcmoebiti ¢patin .— Windows 2000; Adobe Acrobat
Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf>.

17. UHcpopmMaLMOHHbIE TeXHOSOruU, UCnosnb3yeMble ANA peanu3auum yyebHoun
OUCLUMNINHBLI, BKNOYasa nporpaMmMHoe obecneyeHme u MH(OpMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEOBXoANUMOCTH)

B y4yebHoMm nipouyecce ucnonb3ytomcs crnedyrowue obpasosamersibHbie mexHosnoeuu. 1o
obpasoeameribHbIM  (bopmaM: JIEKUUOHHbIE U rpakmuyeckue 3aHamus. [lpeobnadarowumu
memodamu u rnipuemMam oby4eHUsT S65Smcs. 0b6bSICHUMEbHO-UMIoCmpamueHbie (06bsICHEHUE,
rnokas — OemoHcmpauusi y4ebHo20 Mamepuasia u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4Hou
nlumepamypbl, cocmaeneHue cxem u 0p.) U UHMepakmueHble, 8 MOM 4ucre U 2pyrnnosbie
(83aumHoe o0by4eHue 8 opme od20mosku U 0bcyx0eHusi O0Knados); UHOPMaUUOHHbIE;
MyrnbmumeOuliHbie (paboma ¢ calimamu akabeMuy4yeCcKux cCmpyKkmyp, Hay4HO-uccredosameribCKUxX
opeaaHu3ayul, 3feKmMpPoHHbIX 6ubnuomek u u d8p., pa3pabomka npeseHmauul, coobweHul u
Ooknados, paboma ¢ 35IeKMPOHHLIMU 0byYarowuMu ripospamMmamu u m.r.).

Tekywuli KOHMPOsib poeodumMcsi rnymem [rpoe8epKU 8bINofIHeHUsS OomMaulHe20 3adaHus,
8X00HO20 KOHmMpoJssa (8 eude caMocmosiImesibHbIX U KOHMPOJ/IbHbIX pabom, Jdoknados u

pegepamos).

lpu peanusauuu OucuuniuHbl C UCMOJIb308aHUEM OUCMAHUUOHHbLIX 0bpal3osameribHbIX
mexHos102uli UCrosb3yOMmcs UHCMPYMEHMbI 371€KMPOHHOU UHGOpMaUuUOHHO-06pa3osameribHOU
cpedbl BIY «3nekmpoHHbili yHueepcumem BlY» (https://edu.vsu.ru) u/unu “MOOK Blry”
(https://mooc.vsu.ru), cepsucbl 8udeokoHgbepeHyul (BigBlueButton, Zoom, Discord u 0p.),
3/1EKMPOHHas noYyma, MecceHOXepbl U coycemu.

lNakem ogpucHbix npoepamm LibreOffice (https:/ru.libreoffice.org/)

lpoepammHoe obecneyeHue MN3C-nuHelku CCD Tool

lpozpammHoe obecnevyeHue cnekmpomempa USB-2000+ SpectraSuite

cucmema KoMmreromepHol aneebpel Maxima (http://maxima.sourceforge.net/ru/index.html)
cpedcmeo nocmpoeHus epachukos Gnuplot (http.//www.gnuplot.info/); cucmema

a | A w|N|E

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



http://www.lib.vsu.ru/elib/texts/method/vsu/m11-165.pdf
https://mooc.vsu.ru/

18. MaTepuanbHO-TeXHU4YeCcKkoe obecneyeHne QUCLUUNIUHDbI:

Y4yebHble n y4ebHo-Hay4vHble nabopatopumn kadeapbl ONTUKM U CNEKTPOCKONUK ANg
nposefeHnss  nabopaTtopHbIX  3aHATUW: reHepaTtop  akTUBMU3UPOBAHHOW  Oyrn
nepemMeHHOro Toka 1 BbICOKOBOSIbTHOM UcKpbl MIBC-29 ¢ nogXmrom BbICOKOYACTOTHbLIM
paspsgoMm un  HanpsbkeHnem nopsigka 30000 B; cnekTpomeTp € MAOCKOW
andpakymoHHon peweTtkon PGS-2 ¢ MNM3C-nuHenkon dmpmbl Toshiba TCD1304AP;
NPeuM3nOHHbIA,  MOSTHOCTLID  aBTOMATUYECKUM  cnekTpodriyopumeTp Ha  6ase
MoHoxpomaTtopa MOP-23 n ®3YR955P (Hamamatsu), paboTalowmm B pexume cyeTa
POTOHOB; Y4eOHbIN BOSTOKOHHO-ONTUYECKUI CNEKTPANbHO-IFOMUHECLIEHTHbBIA KOMMSIEKC

(Oceanoptics); IK-®ypbe cnektpomeTp Tensor37 (BrukerOptics);
AyouTtopus ons camocToAaTenbHOM paboTbl, KOMMNBIOTEPHLIN KNAcc ¢ JOCTYMNOM K
cetn «IHTepHeT»: KoMMboTepPbl (MOHUTOPLI, CUCTEMHbIE BrokK) (15 wWT.)

19. PoHA OLLeHOYHbLIX CPEeaACTB:

19.1.

Mepe4yeHb

nnaHupyemMbIiX pe3yribtaTtoB 06yquM;|

KOMNeTeHUun ¢ YKasaHunemMm J3TanoB d)OpMVIpOBaHMSI n

M obbema

3NIEMEHTOB U

Koa n copepxaHune MnaHupyemble pesynbTaTtbl 00y4YeHns OTanbl
KoMneTeHuun (unm (nokasaTenu JOCTWXEeHUs 3ad4aHHOro dhopmMmrpoBaHnst $0C
ee yacTtu) YPOBHS OCBOEHMUS KOMNETEHLIUK KoMneTeHLun (cpenctsa
nocpencTeoM hOPMUPOBaHNS 3HAHWN, (pasgensbl (Tembl) OLEHNBaHUS)
YMEHMWN, HAaBbIKOB) OVCUMUMANHBI Unn
MOZYNSA N UX
HanMeHoBaHue)
MK-3.4. 3HaeT 3Hame: onmuyeckue memoOdb! | JTanbl 1-8 YCTHbI onpoc
E03MOXKHOCTU uccrnedosaHusi eeuwecmea, OCHOBAHHbIE gaeueHme. OT4yeT O
npoleccos Ha UuCronb30eaHuU pyHOamMeHmMaribHbIX NTN4ECkMe METoAbl gk inonHEHNUM §
f8neHull  8onHoeol (UHMepgepeHyuy, | 2Hanmsa cnenos nabopaTopHom
BblpaliMBaHna nonspusayuu, dugppakyuu u ducnepcuy | TEMEHTOB- paboThl
reTepoCTPYKTYD, ceema) U KeaHmoeol  (Merosoe | Mero bl
MeTobl usryyeHue, ¢homo3NeKMpUYECKUl |  puchdpepeHLmMansHoil
bopMUPOBAHMUS aghghekm, OmMOXUMUYECKUE MPOUECChI, |  cnekTpohoTOMETPUM
AKTUBHOMO SMIEMEHTa, ¢usuka naszepos U 0Op.) OMNMUKU;
BeHHOCTH Desmos|  CCHO8P!  Meopuu U npuMeHeHus dypbe-
pco P [0BEPXHOCMHbLIX  3/1EeKMPOMagHUMmMHbIX | CNEKTPOCKONuA.
HaHeceHus 80JTH; nPUHYUIb! deticmeust
ANSNEKTPUHECKNX 61UXKHENObHBIX MUKPOCKOIMOB. MoBepxHoCTHbIE
ANIEeKTpOMarHnTHbIe
OTpaXkaroLLnx n BOITHb.
POCBETNAIOLLMX Ymems: MPUMEHsIMb OCHOBHbIE
NOKDLITWIA Memoohb! cnexmpoqbomomempuqecmeg CrexTpocKkonms
aHarnusa, mMemoob! amomMHou KOrepeHTHOro
criekmpockonuu npu peweHuU | aHTUCTOKCOoBa
MNK-6.4 pasfuyHbIX — aHanumu4eckux — 3aday, | paccesiHus cBeTa.
CornacoBbiBaeT ucrnosib308ame ons aHanu3sa
TexHuYeckne onmuyeckux  ceolicme gewjecmea | DBrvwkHenonbHas
peBoBaHNS K ceemocurbHble criekmpanbHbie | MKPOCKOMVA.
napameTpam rpUGOpb!. MpuHUMNbI
pa3pa6ava|BaeMb|x Bnademb: 3HaHUSMU O PUMEHEeHUU ggggg(,\),,imi,x
M3pennn, cpoku onmuyeckux Memodos uccriedo8aHUsl |  cnekTparibHbIX
BbIMNONIHEHUSI 3TAMNOB sewiecmea pu peweHuUU pPasfuyHbIX | NpUGOpPOB.
pa3paboTkn, nepeuHst | HaY4HbIX U MPUKNadHbIx 3a0ad. OcobeHHocTu
KOHCTPYKTUBHbIX




AOKYyMEHTaLumn CpaBHUTESNbHbIN
aHanus

BO3MOXHOCTEN
cnekTparnbHbIX
npnbopos
pasnuyHbIX TUMNOB.

MpomexyToyHasa aTrecTauus (3a4eT C OLIEHKOW) KM

19.2 OnucaHue KpUTepueB W LLKamnbl OLEHMBaHUA KOMMNETeHUUN (pe3ynbTaToB
0o0y4yeHUus1) Npu NPoMeXyTO4YHOM aTTecTaumm

[ns oueHvBaHWA pe3ynbTaToB O0Oy4eHWs Ha 3a4eTe MCNOoMb3yTCs cneayrolme nokasarenu (3YHsl 13
19.1):
1) sHaHue yyebHoOro matepuana, BnafeHWe MOHSTWIHBIM annapaToM U TeopPeTUYEecKUMU OCHOBaMMu
ONCLMNIWHBI;
2) yMeHuWe onuvckiBaTe OCHOBHbIE ONTUYECKME METOAbI UCCIIEN0BaHS BELLECTBa;

CooTHoOLweHMe nokasaTeneun, KputepueB U WKanbl oOueHUNBaHUA pe3yrnbTaToB

oGy4eHus.
YpoBeHb
Kputepum oLeHMBaHNs KOMNETEHL I cchopmmpoBaH- Llikana oueHok
HOCTU
KOMMEeTeHUMI

lMonHeIG omeem Ha KM 3a4emHoz20 3aHsmus. [NpasurnbHbie omeemal | [loebiuwieHHbIl OMIIUYHO
Ha doronHUMeribHbIe 80MpPOChHI. YPOBEHb
lMonHbiti omeem Ha KWM 3auyemHoz2o 3aHsamus. HenosnHbie, 6a3soenblli Xopowo
HeripaguribHble omeembi Ha psi0 OOMOIHUMEbHbIX 80MPOCO8. YPOBEHB
HenonHeili omeem Ha KWUM 3a4emHoz20 3aHsmusi. HenonHebie, lMopozoeniti ydoeremeopu-
HeripaguribHble omeemhbl Ha psid GOMNOSIHUMEsbHbIX 80MPOCO8. ypo8eHb meJsibHO
HenpasunbHbili omeem Ha KVIM 3adyemHoeo 3aHsmus. Omcymemeue - Heydoeriemeopu-
omeemos Ha 6071bWUHCMBO GOMNOTHUME IbHbIX 80IMPOCOS. mesibHO

1.
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©
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19.3 TunoBble KOHTPONbHbIE 3afJaHMA WM UHble MaTepuanbl, Heobxoaumble AOnNA
OLEeHKM 3HaHWN, YMEeHMUW, HaBbIKOB M (MNW) onbiTa AEATeNIbHOCTU, XapaKTepusylline
3Tanbl (opMMPOBAHMA KOMMETEHUUMA B Mnpouecce OCBOeHMA obOpa3oBaTeNibHOM
nporpamMmbil

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:

0O630p 0CHOBHbIX s18IEHUL, BO3HUKAKOWUX MPU 83aumodelicmeuu 351eKmpoMagHUmHo20
usnydeHus ¢ eeujecmeom. Knaccughukayusi Memodoe criekmparsbHO20 aHanu3a.

OnpedeneHue N08epxXHOCMHbIX 371€KMPOMagHUMHbIX 80s1H. O630p Memodo8 ux 8036)y)KOEHUSI.

PaccesHue ceema. 3ne/vleHmapHoe oriucaHue CrieKmpocKornuu KoeepeHImHo20 aHmuUcCImoKcoea
paccesHuUs ceema.

Hekomopbie npumeHeHus1 CIEKMPOCKOMNUU KO2epeHMHO20 aHMUCMOKCO8a paccesiHUs ceema.
Obuwas knaccughukauusi Memodoe8 amoMHO20 CrIeKmMpasibHO20 aHasu3a.
AmomHOo-abcopbyUoHHas CrieKmpoCKOrus.

Onmuy4eckasi amoMHO-3MUCCUOHHasi CIeKmMpoMempusi ¢ UHOYKIMUBHO C8si3aHHOU niasmod.

Obuwue acnekmsi orpedeneHusi criedos annemeHmos. O630p criekmparbHbIX Memodoe8 ornpederieHuUs
criedos 351eMeHmMos 8 8eujecmeae.

Memod HerocpedcmeeHHoOU chomomempuu
0. 0630p memodos dsyxsiy4esol criekmpoghomomempuul.




11.  [JucbpakyuoHHbIl npeder.

12.  OcHOBHble UCMOYHUKU owUbOoK criekmpoghomomempuyecKkom aHanuse. deanbHas cucmema.
13.  ®opwmyna owubok 6 criydae memoda HerocpedcmeeHHOU ghomomMempuu.

14.  @opmynbi owubok 8 dughghepeHyuanbHoOU criekmpogomomempuu

15. Onmuyeckasi MUKPOCKOMUSI.

16.  BruxHernosnbHas MUKPOCKOIMUS.

17.  @usuyeckue 0CHO8bI (bypbe-CrieKmpoCcKomnuu.

18.  Paspewaroujas criocobHocmb b61ILKHENObHbLIX MUKPOCKOIO8.

19.  TlpuHyun pabomsl @ypsbe-criekmpomempa.

20. [IpumeHeHus 6uXHeNnoabHOU onmuku.

21.  Paspewarowas crnocobHocmb ¢hypbe-crieKmpomMmempos.

22.  [peumyujecmea ypbe-criekmpockonuu. Mcronb3osaHue hypbe-CrieKmpoCcKonuu.
23.  [pumeHeHue nogepxHOCMHbIX 371eKMpPOMagHUMHbIX 80J1H.

19.4. MeToau4yeckne matepuarnsbl, onpeaensiowme npoueaypbl OLeHUMBaHUA 3HAHUM,
YMEHUN, HaBblKOB U (unn) onbiTa A[eATeNIbHOCTU, XapaKTepusylLlwux 3Tanbl
¢hopmMmnpoBaHua KomneTeHLUUN

OueHka 3HaHul, yMeHuli U HaBbIKO8, Xapakmepusyrowasi amaribi hopMuUposaHusi KoMmrnemeHyuli 8

pamkax udyqdeHust ucyunuHbl ocyuecmernsaemcs 8 Xxode mekywiel u npoMexymoyHol ammecmauud.

Tekywass ammecmauyusi nposodumcsi &8 coomgemcmeuu ¢ [lonoxeHuem O mekywel
ammecmauuu obydarouuxcs ro npoepamMmam ebicuie2o 0b6pa3oeaHusi BopoOHEXXCKO20 20cydapcmeeHH020
yHugepcumema. Tekywass ammecmauusi npoeodumcsi 8 ¢hopme: ycmHo20 oripoca (UHOusudyaribHbIl
ornpoc, poHmMarnbHass 6eceda); OUEHKU pe3yrbmamos rpakmu4yeckol OessmenibHocmu (8bIrofHeHue
nabopamopHbix pabom). Kpumepuu oueHusaHusi npusedeHbl 8billie.

lMpomexymoyHass ammecmauyusi  nposodumcsi 8 coomeemcmeuu ¢ [lonoxeHuem o
MPOMEeXXymoYHOU ammecmauuu obydarowuxcs rno rpoepamMmmMmam ebiclue20 06pa308aHUsl.

KoHmpornbHo-usmepumersbHbie Mamepuarsibl MPOMEXYMOYHOU ammecmauyuu ekKdYarom 6 cebs
80rPOCHI, MO380ASOWUE OUEHUMb YPOBEHb MOSTyYEHHbIX 3HaHULU.

lMpu oueHusaHuu ucCrofib3yemcsi KayecmeeHHasi WkKana oueHok. Kpumepuu ouyeHusaHusi
rpugedeHbl 8biule.

CocraButenu: /7
NeoHosa Jlnana KOpbeBHa, y &
KaHanaaT PU3nKo-maTeMaTUYeCKUX HayK, JOLEHT / 7 /

7 pete
[Mporpamma pekomeHzoBaHa HMC dumsndeckoro dakynoreTa

(HaumeHoBaHWe chakynbTeTa, CTPYKTYPHOro noapasaeneHus)

npoTtokosn ot 24.06.2023 Ne 6



	МИНОБРНАУКИ РОССИИ
	«ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ» (ФГБОУ ВО «ВГУ»)
	УТВЕРЖДАЮ
	24.06.2023 г.

	1. Шифр и наименование направления подготовки/специальности:
	03.03.02 – Физика _
	5. Кафедра, отвечающая за реализацию дисциплины: кафедра оптики и спектроскопии

	9. Цели и задачи учебной дисциплины:
	11. Компетенции обучающегося, формируемые в результате освоения дисциплины:
	15. Учебно-методическое и информационное обеспечение дисциплины:
	18. Материально-техническое обеспечение дисциплины:
	19. Фонд оценочных средств:
	19.1. Перечень компетенций с указанием этапов формирования и планируемых результатов обучения
	Соотношение показателей, критериев и шкалы оценивания результатов обучения.
	19.4. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности, характеризующих этапы формирования компетенций


