MMNMHOBPHAYKN POCCUA
®E[IEPANBHOE FOCYAAPCTBEHHOE BIO[DKETHOE OBPA30BATE/NBHOE YYPEXAEHVE
BbICLUErO OGPA30BAHUSA

«BOPOHEXXCKWUW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAHKOAO
_\/jiase,uylommm kacpegpon
) SNTUKN N _CNEKTPOCKOMUWOWN

7¢ . (OB4uHHMKoB O.B.)mm
nodﬁucr,, pacuwughposka nodnucu

05. 06. 2025 e.

PABOYAS MPOrPAMMA YYEEHOW ONCLMMNNUHDI

51.B.1B.03.01 CnekTpanbHbIi aHanus

1. Koa u HaumeHoBaHMe HanpaBneHua noarotoBku: 12.03.03. PomoHuka u
onmouHgopmamuka

2. Mpodcdunb noaroToBkn: PomoHuUKa U 0nNMmMouHgpopMamuka

3. KBanudukaums BbinyckHuKa: bakanasp
4. ®opma obyyeHun: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio AUCUUNIUHDbI: kKaghedpa onmuku u
CneKmpocKonuu

6. CoctaButenu nporpammsbl: J/leoHoga JluaHa KOpbegHa, kaHOudam hu3uKo-
Mamemamu4deckux Hayk, OoueHm, KoHOpameHko Tamapa CepaeegHa, kaHOudam ¢hu3uKo-
MamemamuydecKkux HayK, OoUueHm

7. PekomeHpgoBaHa: HMC gbusuyeckozo gp-ma Bl'Y npomokos1 Ne 6 om 04.06.2025 2.

8. YuebHbIM roa; _ 2027/2028 CemecTp(-bl): 6




9. Llenu 1 3agayun y4eb6HOM ANCLUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OuCyuniuHbl A6/ISH0MCs: U3y4eHne OCHOBHbIX MEXaHU3MOB
n mMoaenen Ong onucaHus B3aMMOLEWUCTBUSA SNEKTPOMArHUTHOMO M3Ny4YeHUsi C BELeCTBOM,
POPMUPYHOLLETO SHEPreTUYECKYHD AMarpaMMy YPOBHEW, OCHOBHbIX XapaKTEPUCTUK YPOBHEN
3HEPrMn N BEPOATHOCTM MNEPEXOAOB, MPUYMH YLLUMPEHMUS CheKkTpasibHbIX FIMHUINA, OCHOBHbLIX
NMOHATUA CMEKTPOCKOMUU, PacnpOCTPaAHEHUS 3NEKTPOMAarHUTHOrO W3rNyvyeHuss B BeLLECTBE,
YUCMEHHbBIX METOAbl pacyeTa pacnpoCTPaHEHUST ANEKTPOMAarHMTHOrO U3ny4vyeHunsi, NorfoweHns
N W3My4YeHUs, TUMOB M CUCTEM ATOMHbIX U MOMEKYMSAPHbIX CMNEKTPOB, MX XapakKTEePUCTUK W
ocobeHHoCTeNn, nNpaBun oTbopa M BEPOSATHOCTU NEPEXOAOB ANt OAHO3MEKTPOHHLIX aTOMOB,
OCHOBHbIX METOA0B MUCCref0BaHNS aTOMHbIX U MOMEKYNAPHbIX CNEKTPOB.

3adayu yyebHoU ducyurnuHsbl:

- Hay4MTbCs MOSfb30BATbCA OOLIMPHBIM CMPaBOYHbIM MaTepuanioMm No CNeKTPOCKONUN
aTOMOB W MOJSEKYST AN HAXOXOEHUS HYXXHbIX aTOMHbIX U MOSEKYNAPHbBIX KOHCTAHT, TakUX Kak
CUNbl OCUMNNATOPOB, BEPOSITHOCTN NEPEXOAOB, BPEMEHA XKU3HU, ANMOSbHbIE MOMEHTbI AP.;

- yMeTb BblOMpaTb MeETOA CheKTpanbHOro WCCneaoBaHUsa, pPerncTpupoBaTtb W
aHanM3npoBaTb CNEKTPbI;

- nnaHupoBatb W paspabartbiBaTb NporpamMmy CheKTpanbHbIX
mMartepuanoB; MNPOBOAUTb  CaMOCTOATENbHbIE  3KCMEPUMEHTalbHble U
NUccrnegoBaHMs  OMTUYECKMX CBOWCTB MaTepuanoB WU
nonyYeHHbIe pe3ynbTaThl;

- OBrageTb HaBblkaMW TEOPEeTUYECKOro aHanmsa OMNTUYECKMX CMeKTPOB aTOMOB W
MOJIEKy/.

nccnegoBaHnn
MoaernbHble
KONMMYECTBEHHO aHanuM3npoBaTb

10. MecTto y4yebHOM aucuunnuHbl B cTpyktype OOI: wvacms, dopmupyemas ysacmHukamu
obpasosamerbHbIX omHouweHul, ducyunnuHbl no ebibopy (651.B.[iB.3), 610k B1.

11. KomneteHumn oOGyyarwuwerocs, c¢opmupyemMmble B pe3ynbTaTe OCBOEHUA
ANCUNNNINHDBI:
Kon HazBanue Kon(er) Wupukatop(sr) [ImaHUpyeMbIe pe3ynbTaThl 00yUCHHUS
KOMITETEHIINN
T1K-6 Crioco0€eH co31aBarh [1K-6.2 Omnpenensier creneHb | 3HATH: NPUHLMIIBI ONPEACIICHUSl CTENEHU
6a3bl JaHHBIX O JIOCTOBEPHOCTH pe3yIbTaToOB 9KCIEPUMEHTAIBHBIX
(buszrueckux pe3yJIbTaToB HccleJOBaHUM.
CBOWCTBAX M SKCIEPUMEHTANBHBIX | YMeTh: COCTaBIATh peecTp IapaMeTpoB
TEXHOJIOTHYECKUX HCCIIeIOBaHUH U HaHOCTPYKTYPHBIX MaTEpUANIOB.
0COOEHHOCTSIX COCTaBIICHHUE BuiaseTh: HaBBHIKAMH ONPEACTICHUS CTEHCHH
HaHOCTPYKTYPHBIX peecTpa mapaMeTpoB | JIOCTOBEPHOCTH pe3yIbTaToOB
MarepuaaoB HAHOCTPYKTYPHBIX | SKCHEPHMEHTAIBHBIX HCCIIEAOBaHMUI.
MaTepuaioB
[IK-7 | CnocoGeH mpoBOIUTH MK-7.1 Opranusyer u 3HaTh: MIPUHLIMIIBI KOHTPOJIS
9KCTIEPUMEHTAITBHY IO KOHTPOJIMPYET 9KCTIEPUMEHTAIILHBIX TIPOBEPOK
MIPOBEPKY BHIOPaHHBIX SKCHEPUMEHTANbHBIE | TEXHOJIOTMYECKUX MTPOLECCOB.
TEXHOJIOTHUECKUX MIPOBEPKU YmMmern: OpPraHU30BBIBATb  IIPOBEACHUE
penieHui pa3paboTaHHBIX 9KCTIEPUMEHTAIILHOM MIPOBEPKH
MPOU3BOJICTBA TEXHOJIOTHYECKHX | pa3pabOTaHHBIX TEXHOJIOTUYECKUX
mpubOpoB U MIPOIIECCOB MPOIIECCOB.
HCCIIeIOBaHNE Buanern: BiameTs HaBBIKAMHU OPTaHU3AIUH
mapamMeTpoB MIPOBEPKH TEXHOJIOTHYECKHX ITPOIIECCOB.
HaHOCTPYKTYPHBIX
MaTepHaJioB B
COOTBETCTBUU C
YTBEPKIEHHOU
METOAMKON
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12. O6bem gMcUUNMHbI B 3a4eTHbIX eaMHULUax/yac.(s coomsemcmsuu ¢ y4ebHbIM IaHOM)
— 5/180.

dopma NpPoMeXyTOYHOW aTTeCTalMMN: 3a4ém ¢ OUeHKOL

13. Buagbl y4e6HOM paboThl:

TpyaoemMKoCcTb
Bua yuebHoit paboTsl Bcero Mo cemectpam
Ne 6
AyONTOpHbIE 3aHATUS 100 100
nexkumu 50 50
B TOM YmChe: npakTuyeckme
nabopaTtopHble 50 50
CamocTosTensHas pabota 80 80
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4HOM aTTecTaLmm
3ayem ¢ oyeHkol
UToro: 180 180

13.1 CopepxaHme AUNCUMUNIINHDI:

n/n HaumeHoBaHwue pasgena
CogaepxaHve pasgena AMCUUNIUHBI
ONCUMMNNHBI
1. llekyuu
1.1 BeedeHue. [Mpobnembi cospemeHHOU onmuku u criekmpockonuu. O630p OCHOBHbIX
s181eHUl, B803HUKalOWUX fpu e83aumodelicmeuu 31eKmpoMagHUMHO20
usnyqeHus ¢ sewecmeom. Knaccughukayusi Memodos criekmparsibHO20
aHanusa. Beibop memoda aHanu3a. OCHOBHbIE MOHSMUSI onMmuYeckol
crekmpockonuu
1.2 Bszaumodelicmaue OcHogHble MexaHu3Mbl U Molenu Onisi onucaHusi e3aumodelicmausi
371EKMPOMAacHUMHO20 U3JTyYEHUST | 3/IEKMPOMAacHUMHO20 U3JTyYeHUsI C 68euecmseoM, hopMUpyoUe20
Cc sewjecmeom 3Hepa2emuyeckyo Ouaspammy YpPOsHel, OCHOBHbIE XapaKmepucmuKku

ypogHel 3Hepauu u geposimHocmel rnepexodos, MpuUYUHbI YWUPEHUS
crieKmparnbHbIX JIUHUU

1.3 PacnpocmpaHeHue YucneHHble Memoob! pacyema pacnpocmpaHeHust
371eKMPOMAa2HUMHO20 U3/TyYeHUs | 311eKMPOMasHUMHO20 U3/TyHeHUs], MoaoueHUs U U3fy4eHus
8 seujecmse

1.4 Tunbl u cucmembs! aMOMHbIX U Xapakmepucmuku U OCOBEHHOCMU amoOMHbIX U MOEKYNsPHbIX
MOEKYSAPHbIX CIIEKMpPO8 criekmpos, rnpasuna ombopa u eeposmHocmu rnepexodoe Ons
OOHO3/1IEKMPOHHLIX — amoMo8, OCHOB8Hble MemoObl uccriedo8aHust
aMOMHbIX U MOJIeKYISAPHbIX CMeKmpos.

3. JlabopamopHbie pabombi

3.1 AmomHasi criekmpocKonusi TexHuka nony4yeHusa U aHasu3a amoMHbIX 3MUCCUOHHbIX CreKmpos.
M3yquue cepuarsnbHou CMpyKmypbl amoma ajlloMUuHuUs
3.2 MOJ'IeKyﬂFIpHaH CrieKmpockKorus TexHuka rnonyyeHus U  aHasnusa abcopbUUOHHbIX  CcriekKmpos

MHO20amOMHbIX MOJIeKyI

13.2. Tembl (pa3gensl) AUCLUNNUHBI U BUAbI 3aHATUI

Buapl 3aHATMI (4acoB)
Ne HavmeHoBaHue pasgena CamMocTosTenanas
n/n OnCuUnnNnHbI Jlekumn | MNpakTnyeckme JTaBopaTopHble pabota Bcero
1. | BeedeHue. 2 6 8
Bsaumodelicmsue
2. | anekmpomazHumMHo20 14 14 28
U3ny4YeHusi ¢ 8elecmeom
3. | PacnpocmpaHeHue 12 14 26




311eKMpPoMazHUMHO20

u3ryyeHusl 8 eeluecmee

Turbl U cucMeMbl aMOMHBbIX

U MONEKYISPHBIX CNEKmMpos 22 14 36

AmoMHas CreKmpocKomnusi 20 16 36

MonekynsipHasi 30

crieKmpockonusi 16 46

Wtoro 50 50 80 180

14. MeToanyeckme ykasaHusa ans oby4aromxcs no 0CBOEHUIO AUCLIUNIIUHDbI
*  YmeHue ocHosHOU u dornosiHumesbHoU umepamypsbi.

« Ca

MOcCcmosmesibHoe usy4YeHue Mmamepuasa o jumepamypHbIM UCmoYHUKaM.

« [lo

020mosKa K 1abopamopHbIM 3aHSIMusiM, 1o020Mmos8Ka 0myemaos.

15. NMepe4yeHb OCHOBHOM U [ONOJSTHUTENbLHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,

Heo6XxoAUMbBIX ANA OCBOEHUSA AUCLIMMNIIUHDbI
a) ocHoBHas nuTepartypa:

Ne n/n McTouHUK
1 Crnirocapesa, E. A. Onmudeckasi CieKmpOCKOIMUS: C/IOXHbIE MOMeKy bl : y4ebHoe nocobue / E. A.

’ Cnrocapesa, M. A. lepacumosa, H. B. CrnirocapeHko. — KpacHosipck : C®Y, 2018. — 116 ¢. — ISBN 978-
5-7638-3941-8. — Tekcm : anekmpoHHbil // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https.//e.lanbook.com/book/117772

2 Kupees, C. B. CospemeHHbie MemoObl 0rmu4YecKol CreKmpOoCKONuUU MexHo/102au4ecKux cped : y4ebHoe
" |nocobue 0nsi sy3oe / C. B. Kupees, C. Jl. LLHbipes. — 2-e u30. — Mockea : isGamernbcmeo KOpalim,
2019. — 147 c. — (YHusepcumemsi Poccuu). — ISBN 978-5-534-11020-3. — Texkcm : anekmpoHHbIl // 96C
tOpatim [catim]. — URL: https://urait.ru/bcode/442568
3 CriekmparibHble Memodb! aHanusa : y4ebHoe nocobue / E.B. Nawkosa, E. Bonocosa, A.H. LWunyns u dp.. —
" |Cmaeponons : Cmaspornonbckull 20cydapcmeeHHbIl agpapHbill yHugsepcumem, 2017. — 56 c. : un. — Pexxum
docmyna: no nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=485007. — bubnuoap.: c. 44-
45. — Tekcm : 911EKMPOHHBIL.
4 Muuyns, T. . Qusuko-xumuyeckue memodbi uccriedogaHusi: Mpakmukym : y4ebHoe nocobue / T. I1. Muuyns,

’ E. A. Heuaesa, M. B. Temepesa. — Omck : Omckuti 'AY, 2017. — 110 ¢. — ISBN 978-5-89764-616-6. —
Texkcm : anekmpoHHbIU // JlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https.//e.lanbook.com/book/102202

0) JononHuTenbHas nuTepaTypa:
Ne n/n M CcTOYHUK
5 CnekmparbHbie MemoObl aHanu3a : yyebHo-memodudeckoe nocobue / B.W. Bacunbesa [u dp.].

) — BopoHrex : Hayuy. kH., 2011. - 212 c.

Onmuyeckue MmemoObI uccriedosaHusi geuwecmeaa : nocobue : cneyuansHocms 010701 (010400) - ¢pusuka

6. / BopoHrex. eoc. yH-m; cocm. : T.B. BonowuHa, U1.B. Kaseukas, J1.FO. JleoHosa. — Boporex : JIOI
Bry, 2005.-75c.

7. Bapkoeckuli B.®. [JugbgpepeHuuanbHbili ciekmpoghomomempudeckull aHanus / B.®. bapkosckut, B.U.
laHanonsckul. - M.: Xumusi, 1969. - 168 c.

8 Jlebedesa B.B. TexHuka ornmuy4eckoul criekmpockonuu: y4eb. nocobue Onsi cmyd. ¢husuy. u ¢pus. —
mam. ¢pak-8 yH-mose/ B.B. Jlebedesa. M. : N30-eo0 Mockosckoeo yH-ma, 1997 . — 383 c.

9. CeemocurbHbie criekmparbHble npubopsi / 100 ped. K.U. Tapacosa. — M.: Hayka, 1988. — 264 c.

10. | lNaHkos XK. Onmuyeckue npoueccel 8 nonynposodHukax / XK. MNaHkos. — M. : Mup, 1973. — 456 c.

11. | @u3suyeckue memoOlb! aHanu3a cnedos anemeHmos./ [1od ped. I. MoppucoHa. — M.: Mup, 1967. — 416 c.

12. | Bens P.[x. BeedeHue 8 hypbe-cnekmpockonuto / P.[x. bens. — M. : Mup, 1975. — 160 c.
Madtiap XK.I1. lMpumeHeHue ypbe-criekmpockonuu 8 bnuwxHel uHgbpakpacHou obnacmu K

13. | acmpoHomuueckum npobremam // IHgbpakpacHasi crieKmpOoCKOruUsi 8bICOKO20 pa3spelueHusi / INod
ped. .H. XuxuHa. — M. : Mup, 1972. — C. 128-200.

14. | CnekmparbHbIl aHanus Yucmsix gseujecms./ [1od ped. X.U. 3unsbepwmetliHa. - J1.: Xumus, 1971. - 416 c.
Kyssakoe U.54. Memodsi criekmpanbHo20 aHanu3a : y4eb. nocobue Orss cmyd. XUMUYECKUX

15. | cneyuanbHocmel yH-moe / KO.5. Kyssikos, K.A. CemereHko, H.b. 3opos . — M. :1138-80 Mockosckozo
yH- ma, 1990 . — 212 c.

16 AxmaHoe C.A. MemoObI HeniuHeUHOU OnNMuUKU 8 CIIEKMPOCKONuUU paccesiHHozo ceema / C.A.

" | Axmaros, H.N. Kopomees. — M.: Hayka, 1981. — 543 c.
17 lNosepxHocmHbie nonsapumoHsi / 100 ped. B.M. AzpaHosuya, [.J1. Munnca. — M. : Hayka, 1985. — C.
" | 6-10.
B) MHOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTenbHble pecypchl:
Ne n/n McTouHMK

1.

lMouckosasi cucmema e-library.ru



https://urait.ru/bcode/442568
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lNouckoeasi cucmema google.ru

Apxue Hay4HbIX XypHasos http.//arch.neicon.ru/

EoduHoe okHo docmyna Kk obpa3zosameribHbiM pecypcam. bubnuomeka http://window.edu.ru/
OnekmpoHHbIt kamanoza SHE BI'Y https://www.lib.vsu.ru/

OnekmpoHHas 6ubnuomeka lNoneyumernsCcKO20 cogema MexaHUKoO-Mamemamuyeckoz2o hakynbmema
MIY lib.mexmat.ru

S |G A W

16. Y4yeOHOo-meTOAM4Yeckoe obecneyeHMe pANA OpraHU3auuMM CaMoCTOATESIbHOMN
paboThl:

Ne n/n McTouHMK

1 Y4yebHo-memoduyeckue yka3zaHusi K 1abopamopHbiM 3aHamusm ducyuniuHbl "CrnekmparbHbil
aHanus"

2 OnekmpoHHbIU y4ebHbIl Kypc "CnekmparnbHbIl aHanus".

17. UHdopmaLmnoOHHbIe TeXHONOrMn, Ucnosb3yemblie ANA peanMsauum y4ebHom
AUCLUUNIUNHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u nHpopmaLMOHHO-
crnpaBoOYHble CUCTEMBI (MPU HeOBXoANMOCTH)

B yuyebHoM npouecce ucnonb3ytomcsi  cnedywouue  obpasogameribHble  mexHosoauu. [lo
obpaszosamernbHbIM YopMaM: JTIEKUYUOHHbIE U rpakmudeckue 3aHsamus. [Npeobnadanwumu memodamu u
npuemam oby4eHUs A8AHOMCS: 06 bACHUMENbHO-UMTIOCMpPamueHbie (06bsICHEHUE, MoKa3 — OeMoHCcmpayusi
y4ebHo20 Mamepuana u 0p.); akmusHbie (aHanu3 y4ebHoU u Hay4YHoU siumepamypbl, COCMasneHue cxem u
0p.) U uHmMepakmueHble, 8 MOM 4Yucjle U epyrnmnoebie (83aumMHoe obyyeHue 8 c¢hopme M0020mMOosKU U
obcyx0eHusi 0oknados);, UHGOPMaUUOHHbIe;, MynbmumeduliHbie (paboma ¢ calimamu axkademu4ecKux
cmpyKkmyp, Hay4HO-uccrie0o8ameribCKUX opeaHu3ayull, 3/1eKmpOoHHbIX 6ubnuomek u u Op., paspabomka
npe3eHmauuti, coobujeHul u doknados, paboma ¢ 371eKMPOHHbLIMU 0ByYaowWuMu rpoepamMmmamu U m.f.).

OpzaHu3ayuoHHasi cmpykmypa J/1eKUUoHHo20 3aHsamus: 1. @opmynuposka membl, yenel 3aHamus,
rocmaxogka rnpobremMHo20 goripoca. 2. PasbsiCHeHUe 80rpoco8 meopemuyecKo20 U Npakmu4yeckozo rniaHa
Ons peweHusi nocmaeneHHol npobnemsl. 3. PaccMompeHue nymel peweHus rnpobrnemMHo20 8orpoca Ha
KOHKpemHbIx rnpumepax. 4. 3aknrodeHue, ¢hopmynuposka 6bieodos. 5. ®Dopmynuposeka 3adaHusi Ons
camocmosimeribHol OomawHel pabomabl. O38y4dugaHUe memMbi credyrueao 3aHsImus.

OpeaHu3zayuoHHasi cmpykmypa nabopamopHo2o 3aHsmus: 1. ®opmynupoeka uyened 3aHsmus U
omeemsl Ha 8ornpocbl cmydeHmos. 2. O3HaKkoOM/eHUe ¢ meopemuyeckoli 0CHO80U pabombl, OCHO8HbIMU
npuemamu u mexHukol b6e3onacHocmu rnpu pabome c ucronb3yembiMu rpubopamu u peakmusamu.3.
BeironiHeHue akcriepumeHmarnsHol Yyacmu pabomel. 4. Obpabomka sKkcriepuMeHmarbsHbIX pesyrnbmamos u
npedocmaerneHue ux 0518 npedeapumersibHOU rposepKu npernodasamernto.

Bawjuma nabopamopHol pabombi MPO8OOUMCS C Uerbio 8bIsIBIIEHUST YPOBHSI 0OCB0EHUS Mamepuarna o
memamuke pabomei, criocobHocmu Oamb MpasusibHYK MpPakKmoeKy pe3yrbmamam, MoyYeHHbIM pu
8blrnonHeHUU pabomel. 3awjuma pabombl 3aknodyaemcss 8 ogopMieHuu pabom, ycmHol 6becede
rpernioGasamersisi cO cmydeHmOoM 0 ofy4eHHbIM 8 pabome pe3yribmamam U OCHOBHbLIM Meopemu4ecKum
roHsIMuUsIM o meme pabomeil.

Tekywuli KOHMpPOosib Npo8odumMcs fymemM MPOBEPKU 8bINOfIHEeHUs OomawHez20 3adaHusi, 8X00HO20
KOHMpoJsis (8 eude camocmosimesibHbIX U KOHMPOJibHbIX pabom, doknados u peghepamos).

lpu peanusayuu AucyunauHbl ¢ UCMOb308aHUEM OUCMAaHUUOHHbIX 06pa3ogamersibHbIX mexHosoaul
Uucronb3yromess  UHCMpYyMeHmbl  371eKMPOHHOU  UHGhopMayUoHHO-obpa3ogamernbHol  cpedbl  Bl'Y
«3rnekmpoHHbIl yHUsepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsuchi
sudeokoHepeHyul (BigBlueButton, Zoom, Discord u 0p.), snekmpoHHasi fnodyma, MecceHOXxepbl U
couycemu.

18. MaTepmnanbHO-TeXHU4YeCKOoe obecneyeHme AUCLUNIINHDI:

HoyTOyk Asus, C BO3MOXHOCTbIO MOAKIIOYEHUS K ceTu "MIHTepHeT" u obecneveHnem pocrtyna B
3MNEKTPOHHYIO MHGOPMaLUMOHHO-0b6pasoBaTenbHyto cpegy BIY, [Mpoektop BenQ MS 612ST, [ocka
MarHuTHo-mapkepHas 100*200. MporpammHoe obecnevenne: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNporpammHas cuctema ans o6HapyXeHus
TEKCTOBbIX 3aMMCTBOBaHUN B y4ebHbIX M HayyHbix pabotax «AHTunnarmat.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. MNMporpammHbin komnnekc ans 3BM - MathWorks.
Cuctema unxeHepHoro mogenupoBanusa ANSYS HF Academic Research.

Y4yebHo-Hay4Hble ayauTopun, OCHalleHHble obopygoBaHMEM Ans npoBedeHus nabopaTopHbIX
3aHsaTun: MIBC-29, PGS-2PGS-2 ¢ MN3C-nuHewnkon cdupmbl Toshiba TCD1304AP, komnbioTep P-4, npoekTtop
AserX110 DLP 2500 LumensSVGA (800*600), Ontuyeckuii cTOMn, Y4YeOHbIi BONOKOHHO-OMNTUYECKUN


https://mooc.vsu.ru/
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crnekTpanbHO-NOMUHeCLeHTHbIM komnneke (Oceanoptics), NHdpakpacHbin ®ypbe cnektpomeTtp Tensor 37,
Jlazep ¢ rayccoBbiM pesoHatopom LS-2132UTF, MAP-23, Mogyne ®3Y B cocrtase: ®3Y PMC-100-20 ¢
koHTponnepom ynpasneHns DCC-100, npeobpasosatenbBecker&Hickl; petekrop ana WK obnactu
InGaAs;KitKIT-IF-25C, npeobpasoBaTtensMicroPhotonDevices; MmnynbCHbIn MCTOYHUK
n3ny4deruns;;PICOPOWERLD 375, npeobpasoBaTenbAlphalas; npeun3noHHbI, NOTHOCTLI0 aBTOMaTUYECKNIA
cnekTpodnyopumeTp Ha 6ase moHoxpomaTopa MIOP—4 n ®3Y-79, paboTalowun B pexmme cyeta (OOTOHOB;
NPELM3VNOHHBIN, MOJSTHOCTLIO aBTOMATUYECKMIA CneKkTpodriyopumeTp Ha 6asze MoHoxpomartopa MOP-23 u
®BOYR955P (Hamamatsu), paboTatowmm B pexnme cyeta OOTOHOB; KOMMNbIOTEP ANst 00paboTKM AaHHLIX C

BO3MOXHOCTbIO nofknoyeHmss Kk  cetn  "UHTepHeT" u  obecnedeHunem goctyna 3NEKTPOHHYHO
NMHopMaunoHHo-obpasoBaTenbHyto cpeay BIY.

Peanusaums AgucUMNAUHBL C MPUMEHEHMEM  3MEKTPOHHOro  0by4yeHus ONCTaHUNOHHBIX
obpasoBaTenbHbIX TEXHOMOIMMN OCYLLECTBMASETCSA 4epe3 obpas3oBaTtenbHbli nopTan  "OneKTPOHHbIN

yHuBepcuteT BIY" (https://edu.vsu.ru).

19. ®OHA OLEHOYHbIX CPeAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hopMMpPOBaHUA U
nnaHMpyeMbIX pe3ynbTaToB O0y4eHus
Koa n cogepxaHue MnaHnpyemble pesynbTaTtbl 00y4eHus OTanbl
KoMneTeHuumn (mnm (nokasaTenu OOCTUXeHUs 3agaHHOro opmMUpoBaHMs o0C*
ee yactu) YPOBHSI OCBOEHUS KOMNETEHLIMU KOMMNeTeHL MK (cpenctBa
nocpeacTsoM (GOPMUPOBAHMS 3HAHUNA, (pasgenbl (TemMbl) OLEHMBaHWS)
YMEHUIA, HaBbIKOB) AVCLMNANHBI Unn
MOZyns N Ux
HanMeHoBaHue)
ITK-6.2. Onpenensier 3HaTh: TOPUHIUIBI ONPEACICHHUS CTENEeHU Bce pasgensl KM
CTCIICHb PE3yJIbTaTOB SKCIICPUMCHTAJIbHBIX
AOCTOBCPHOCTHU PICCJ'ICZ[OBEIHI/Iﬁ.
pe3yapTaToB YMmerb: cOCTaBIATH peecTp MapaMETPOB
OKCIIEPUMEHTAIILHBIX HaHOCTPYKTYPHBIX MaT€pHUaJIOB.
HCCH@HOBaHHﬁH BJ'laZ[eT])Z HaBbIKaMH OIIPECACICHUSA CTCIICHU
COCTaBJICHUE peECTpa JOCTOBEPHOCTHU PE3YJILTATOB
nmapaMeTpoB OKCICPUMEHTAJIbHBIX HCCHGI[OBaHHﬁ.
HaHOCTPYKTYPHBIX
MaTepuajoB
[IK-7.1. Opraamuszyer | 3HATh: HPUHIIHIIBI KOHTPOJIA Bce pasgensl KM
1 KOHTPOJUPYCT OKCIICPUMCHTAJIbHBIX IMPpOBEPOK
OKCIICPUMCHTAJIbHBIC TCXHOJIOTMYCCKUX POLECCCOB.
IIPOBEPKU YMernb: OpraHn30BbIBATH MpoOBEACHUC
pa3paboTaHHBIX 9KCIEPUMEHTAILHOMN IPOBEPKHU
TEXHOJOTHYCCKHUX pa3pa6OTaHHLIX TEXHOJOTHYCCKHUX
mpoueccoB IMPOILECCOB.
BJ'la)IeT])Z BJIaJICTb HaBbIKAMU OpraHusalyu
IIPOBEPKU TEXHOJOTHYECKHUX IPOLECCOB.
MpomexyToyHas aTTecTauums KM
dopMa KOHTPONSA — 3a4eT C OLLEHKOM

NMPOMEXYTOYHOM aTTecTauumm

19.2 OnncaHue KpuUTepuMeB U LUKallbl OLEHMBAHUA KOMMNETeHUuun (pe3ynbTaToB OOy4eHus) npwm

[ns oueHusaHusi pe3ynbmamos obydYeHusl Ha 3a4eme ¢ OUeHKOoU ucnonb3yomces credyroujue
nokasamenu (3YHbi1 u3 19.1):
1) 3HaHue y4ebHo20 Mamepuarna, enadeHue MOoHSIMUUHBIM annapamoM U MmeopemuyecKumMu
ocHosamu OucUUuHbI;

2) ymeHue cesizbieamb MeopuUro ¢ npakmukod;
3) ymeHue onuckieames 0OCHOBHbIE XapakmepucmuKu CrieKmparbHbIX Npubopos;
4) enadeHue 3HaHUSIMU O MEeoPemuUYeCKUX OCHO8ax U COBPEMEHHbLIX Memodax MOMEKyspHoOU

CrieKmpockKoriuu.




CooTHoLleHue noka3sarenen, KputepueB U WKalbl OUeHUBaHNA pe3ynbTaTtoB 06yqe|-m;|.

nokasamened. Obyvarowutica demMoHcmpupyem
ppacmeHmapHble 3HaHusi, doryckaem 2pybbie oWUbKU.

OMpbIBOYHbIE,

YpoBeHb
KpuTepum oueHnBaHns KOMNETEHLNIA copmmpoBaHH | Lkana oueHok
ocTH
KOMMEeTEeHLINN
lNocewieHue nekyuoHHbIX 3aHamul. Omeem Ha 80rPOC KOHMPOSIbHO- | [108bIWEHHbIU Ominu4Ho
uamepumesnbHO20 Mamepuana 80 epems 3adYema. Omeembl Ha ypO8eHb
dononHumerssHble goripockl. Obydarouulicss 8 rnonHou mepe enadeem
MoHAMUUHbLIM ~ annapamoM U meopemuyeckumu  OCHOo8aMu
AucyunnuHel, criocobeH unmCmMpuposams omeem rnpumepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccredoeaHull,  MPUMEHSMb
meopemuyecKkue 3HaHUs 07151 peWeHUs npakmu4Yyeckux 3adauy.
Omeem Ha KOHMPOSIbHO-U3MepUmesibHbIl Mamepuar He Easoebiti Xopowio
coomeemcmeyem OOHOMY (08yM) U3 repeducrieHHbIX rnokasamesed, yPOBEHb
HO obyyarowutics 0aem npaguribHble omeembl Ha OOMNOIHUMEbHbIE
goripockl. HedocmamoyHO npoOeMOHCMPUPOBaHO MeoPemuYecKUx
OCHO8 QUCYUMIIUHBI.
Omeem  Ha  KOHMPOIbHO-U3MePUMEbHbIU  Mamepuan  He lNopoeosnbili Ydoenemsopume
coomeemcmeyem  f0bbiM  dgym(mpem) U3 MepPeyUC/IeHHbIX YpO8€EHb JIbHO
rnokasamened, obyvarowulcss daem  HernonHble omeembl Ha
dornonHUmMerbHble 80rpockl. iMeem He rnonHoe rpedcmasneHue o
meopemu4yecKux 0cHogax., 0orycKkaem CyujecmeeHHble OWUBKU.
Omeem  Ha  KOHMPONbHO-U3MEPUMEsbHbIU  Mamepuasna  He - Heydosnemeopu
coomgemcmeyem i0bbiM  mpemM(Yembipem) U3  epeyuc/ieHHbIX mesibHO

19.3 TunoBble KOHTPONbHbIE 3aAaHUA UMM UHble MaTepuanbl, Heobxogumbie AnNA

OLEHKW 3HaHWW, YMEHWW, HaBbIKOB WU (Unu)

onbiTa

AeATeNIbHOCTMU,

XapakTepusyowme 3Tanbl (popMUPOBaHUA KOMMETEHUUA B MpoLecce OCBOEHUSA

obpa3oBaTenibHOW NporpamMmbl

19.3.1 NepeyeHb BONPOCOB K 3a4€Ty C OLIeHKOMN:

1. O630p OCHOBHbIX A6MEHUU, B03HUKaOWUX NpuU 83aumodelicmeuu 371IeKmpomMazHUMmHoO20

U3Iy4YeHus ¢ 8eecmeom.
Knaccugbukauusi Memodos criekmparibHo20 aHasu3a.

AmomHo-abcopbUUOHHas crnekmpoCKOrus.

S Ok N

crnedoe afIeMeHmMos8 8 gewiecmse.

N

Memod HerocpedcmeeHHOU homomempuu
0630p memodoe O8yxsy4egol criekmpoghomomempudu.

Obuwas knaccugukayusi Memodo8 amoMHO=20 CrieKmpasbHO20 aHasu3sa.

Onmudeckasi amoMHO-3MUCCUOHHas! CIIEKMpPoMempusi ¢ UHOYKMUBHO cesidaHHOU nna3mod.
Obuwue acnekmel onpedeneHus crnedos anemeHmos. O630p criekmpasibHbIX Memooo8 orpedesieHuUs

9. OcHOoBHbIe UCMOYHUKU OWUBOK criekmpoghomomempu4yeckom aHanuse. MdeanbHass cucmema.

10.  ®opmyna owubok e crydae memoda HerlocpedcmeeHHOU ghomomempuu.

11.  @opmynbi owubok 8 dughghepeHyuansHOU criekmpogomomempuul.
12.  YucneHHble MemoObi pacHema pacrnpocmpaHeHUs 371EKMPOMagHUMHO20 U3JITyYEeHUS.




