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PENEPAIBHOE NOCYOAPCTBEHHOE BIHOMKETHOE OBPA3OBATESIbHOE YYPE
*KOEHUE BbICLUEMO OBPA3OBAHUA
«BOPOHEXCKWUW TrOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAKO

3aBeayroLwmmn kageapomn

ONTMKWN N CNEKTPOCKONUN
(OBumHHUuKOB O.B.)

L/ I'IO?'VUCL-;, pacwud)poeKa nodnucu

20.06.2023 r.

PABOYASA NPOrPAMMA YYEBHON OUCLUUMITUHBI

51.B.[1B.05.01 OnTn4yeckas cnekTpockonusa TBepaoro Tena
Kod u HaumeHosaHue OucyurniuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rniiaHoMm

. UJVI(bp n HammeHoBaHue HanpaBJfieHUA NoAroToBKu | cneymnanbHOCTHK:

03.03.02— ®u3uka

. Mpodcdunnb noaroroBku / cneunanmsaumsa/marmcTepckas nporpamma:

Du3uka na3epHbIX U criekmpasbHbIX mexHonaoauul

. KBanudmkaumsa (cteneHb) BbINyCKHUKA: bakanasp

4. ®opma oby4yeHus: 0oYyHas

. Kacdbegpa, oTBevarowasn 3a peanusauuio AMCUUNIINHDI:

kadepa ONTWKM 1 CNEKTPOCKONUM

. CoctaButenu nporpaMmmbil: KntoeB Buktop Npuropbesud, a.d0.M.H, npodeccop.
(OUO, yueHas cmeneHb, y4eHoe 38aHuUe)

Makcumbives AnekcaHOp Bumansesuy,

0. @b. -M. H., npogheccop, 3asedyrowuli kKaghedpol obuwiel pusuku MPTU

. PekomeHpgoBaHa: HMC gu3uyeckoeo gbakynbmema om 20.06.23 2. npomokos1 Ne 6
(HaumeHogaHuUe pekomeHOyow,el cmpykmypbl, 0ama, HOMep rPOoMoKosa)

. Y4eOHbIN roAa;: 2026/2027 CemecTtp(bl): 8




9.

Llenu n 3agayum y4e6HOU ANCLUNSIUHDI:

Uensmu oceoeHuss y4ebHoU OucyuniuHbl SA6MSomcs. MNO3HaKOMUTb  CTYAEHTOB,
obyyvarowwmxca no npocunto "dusmnka nasepHbIX U CReKTpanbHbIX TEXHOMOrMM", ¢ npoueccamm
B3aMMOLENCTBUA SNEKTPOMAarHUTHOro U3ry4eHusi C KOHOEHCMPOBaHHbLIMKU cpedamMu, KoTopoe
Bbl3blBaeT BO30YyXaeHne aTux cpea.

3adayu y4ebHoU ducyunuHbl:

- obecneunTtb yMeHMEe MNPUMEHATb, 3HaHWA, MOSTyYeHHble Mpu U3ydeHUn 6a3oBbIX
m3n4eckux  ANUCUUNINH - "OnekTpognHammka", “AToMHas duramka”, “Punsunka
KOHAEHCMPOBAHHOIO COCTOSAHUS” NPY PacCMOTPEHUM B3aUMOAENCTBUS aKTUHUYHOIO N3NyYeHuUs
C TBepabiMu Tenamu, obobWWUTL 3HAHWS, MNOSyYeHHble B XO4e W3Yy4YeHUsi creumarnbHbIX
ANCLMNIIMH No npodunio “©unsmka nasepHblX U CNeKTpanbHbIX TEXHONOrMn”.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: 4actb, copmupyemas
y4yacTHUKamum obpasoBaTenbHbIX OTHOLWWEHWI, 60K B1.

1. KomneteHuun obyudarwouwerocs, cdopmupyemblie B pe3ynbTaTe OCBOEHUSA
AUCUMNNJTIUHDI:
Koga HassaHue Koa(bl) WuaukaTop(bl) lMnaHupyemble pesynbTaThbl
KOMMNeTeHLMK 06y4eHusn
MK-4 | CnocobeH MK-4.1 | OcywecTBnset 3HaTb: TEOpeTMYecKne OCHOBbI
cosfaBaTtb 6asbl MOAroTOBKy  peecTpa | U3NKK TBEPAOro Tena "
JaHHbIX o OONYCTUMbIX 3Ha4YeHun | CMNEKTpOCKonun KpncTanmnos.
Pu3nYeckmx Pr3nyeckmx
CBOWCTBaXx " BO30ENCTBMIA Ha | YmeTb: NPUMEHATL MeToAb!
TEXHONOrMYeCcKnx npowleawuve chekTpanbHoro aHannsa - Ans
0COBEHHOCTSIX MCTbITAHMS M3ydeHuss  OMTUYECKUX  CBOWCTB
TBEpPAbIX Ter.
HaHOCTPYKTYPHbIX maTtepuarnbl "
maTepuanos KOMNIEKTyloWMe  ANA | Braner,:  meTogamu  aHanuaa
paspaboTkm 9NEKTPOHHbIX W KonebaTenbHbIX
TEXHONOrN4ecknx CNeKTPOB MOTIOLLEHNS KpUCTanos
npoLieccos
MK-5 | CnocobeH MK-5.1 | OpraHusyet "
npoBOANTL KOHTponupyeT
3KCNeprMeHTanbHyto 3KCNepuMeHTarnbHble
npoBepky npoBepKu
BblOpaHHbIX pa3paboTaHHbIX
TEXHONOrMYeCcKnx TEXHONOrNYeCcKnx
peLueHun npoueccos
npoun3BoOACTBa
npnbopos n
uccnenosaHue PaspabatbiBaeT
napameTpos MK-5.2 nporpaMmb!
HaHOCTPYKTYPHbIX nposeaeHus
Marepuarnos 9KCMEPUMEHTOB B
CrekTpanbHbIMU1 COOTBETCTBUM c
meTogoamu yTBEPKAEHHOI

METOAMKOA NpPOBEpKU
TEXHOMOIMYECKMX




MK-5.3

npoLeccoB

CocTtaBnsieT nepeyeHb
napameTpos,
noanexatimx
KOHTPOO "
N3MepeEHNto npu
npoBeAeHUn
TEXHOMOrNYECKUNX
npoLeccoB U aHanuse
MCnonb3yembIx
maTtepuanoB

12. O6BbeM AUCUUNUHBLI B 3a4€THbIX eauHULIax/yac — /_108
dopmMa NpoMeXyTo4YHOM aTTecTauuun(3ayem/sK3amMmeH) 9K3ameH
13. Buabl yue6Homn paboThbl:
TpyooemMKocTb
Bua yuebHon paboThbl Mo cemectpam
Bcero No 8
AyONTOpHbIE 3aHATUS 36 36
nekumm 12 12
B TOM 4ncne: npakTnyeckue
nabopaTopHbie 24 24
CamocTtosaTtenbHasa paboTta 36 36
B TOM 4ucrie: KypcoBasi pabota
(npoekT)
dopma NpomexyTo4YHON aTTecTauum 36 36
39K3aMeH
Wtoro: 108 108

13.1. CopepxaHue pasgenoB AUCLUNIIUHBI

Ne HanmeHoBaHue pasgena
CopgepxaHuve pasgena AMCLUMNINHBI
n/n ONCLUUMINHbI
1 BsedeHue. YpasHeHue OcHosHble ceedeHusi us meopuu meepdo2o mena.
LIpeduHeepa dnsi Kpucmarnna. Aduabamudeckoe npubnuxeHue. lNpubnuxeHue Xapmpu-
2 lMoenouwjeHue ca0600HbIMU MamepuanbHasi cucmema ypasHeHul
Hocumensamu 3apsoa. Makceenna. KoaghgpuyueHm noenouwieHusi




3 OKCUMOHbI BodopodornodobHasi Modesib 3KCUMOHa.
4 CobcmeeHHoe roariouweHue. BeposimHocmbs nepexodos. lNpsimbie,
Hernpsmble, pa3peuweHHbIe, 3anpeweHHbIe
5 lNoznoweHue
HOKANL30BAHHBIMU KoagppuyueHm noanow,eHuUsi ariekmpoHa 8
J10Kanu308aHHOM COCMOSIHUU.
S/1eKMPOHaMU.
6 lNoeanoweHue ceema Konebarus pewemku. ®oHOHbI. HopmaribHbie
pewemkol. KoopOuHamebl. AKycmu4eckue u onmu4eckue KonebaHus
7 KonebamenbHas cmpykmypa BnemeHmapHas meopus KornebameribHoU
cnekmpos (flabopamopHasi CMPYKMypbl CrIeKMmMpOo8 npuMeCHbIX UEHMPO8
paboma) Kpucmarinos.
[MomeHyuarnbHbie Kpusble. lNpuHyun ®paHka-

13.2 Pa3pgenbl gucumnnuHbl U BUAbl 3aHATUMA:

Ne n/ | Buabl 3aHATMI (YacoB)
n Haumerosarine Jlekun | Mpaktnye | Nlabopato (CamocToaTens
pasgena gucumMniuHbl Bcero
n ckne pHble Hasa paboTa

1 BsedeHue. YpasHeHue
LlipeduHeepa dns 2 2 4
Kpucmarsnna.

2 lNoeanoweHue
Cc80600HbIMU 4 8 4 16
Hocumensmu 3apsioa.

3 OKCUMOHbI 2 2 4

4 CobcmeeHHoe 4 6 4 14
roa2ioweHue.

5 lNoeanoweHue
J10Kanu308aHHbIMU 4 6 5 15
31EKMpPOHamu.

6 lNoanoweHue caema 4 2 6
pewemkod.

7 KonebamenbHas
cmpyKmypa criekmpos.
(llTabopamopHasi 4 4 5 13
paboma)
Vimoau 24 24 24 72

14. MeToan4yeckue ykasaH1MA Ans ooy4aroLWmUxXca no 0CBOEHUIO AUCLUMNIIUHDbI

(pekomeHOayuu obydarouuMcsi o 0C8OEHUK OUCUUNIUHbL: paboma ¢ KOHcriekKmamu

niekyud, npes3eHmauyuoHHbIM MamepuarsioM, 8bINOSIHEHUE Mpakmu4yeckux 3adaHud,

mecmos, 3adaHuli mekywel ammecmauuu u m.d.)

*  W3yyeHue  y4ebHOU, Hay4yHOU U MemoOudveckol  siumepamypbl,  Mamepuarnos
riepuoduyeckux usdaHud ¢ npusredyeHuUemM 3f1eKmpoHHbIX cpedcme Hay4YHoU UHopmMmayuu.

* [loGz2omoeka K nabopamopHbIM 3aHAMUSIM.
B xo0e nodzomoeku K meKywum ammecmauyusim U rpoMeXymoyHol ammecmauyuu cmyo0eHmy
pekomeHOyemcsi akKmueHO UCIOoMb308amb 35IEKMPOHHbIU obpa3oeameribHbIl ropman Moodle —
3NIeKMpoHHast cpeda OucyurnuHbl, ¢ rpedocmasrseHuemM rnpeseHmauyut nekyut, 3adaHull Ons
8bInosiHeHUsi nabopamopHbix pabom, OOMNOIHUMENbHO20 MeopPemuyecko2o Mamepuana u
HOpMamueHO-rpagosbix OGOKYMEHMO8 Mo memam U repedyHel eorpocoe Orisd rnoG2omosKku K
meKywumMm ammecmauusmM U rnpoMexymodyHol ammecmauuu. Takxe cmydeHmy pekomeHdyemcs
ucronb308ame 8ecb Habop Memodos u cpedcma CO8PEMEHHbIX UHGHOPMaUUOHHbIX mexHosoaul
019 u3y4yeHuUsi omedecmeeHHoU U 3apybexxHol numepamypbl no AucyunuHe, OUEeHKU U aHanusa
ee meKyweao0 CcocmosiHusi U rnepcriekmue passumus. Emy npedocmasnssemcsi 803MOXHOCMb
pabomamb 8 KOMIMbOMeEpPHbIX Kraccax chakynbmema (313a aydumopusi), umems Oocmyrn K




HmepHem-pecypcam u 351eKmpOoHHOU ro4Yme, UCro/ib308amb UMEWUEcs Ha Kkaghedpe ornmuku u
criekmpocKornuu ¢husuyeckoao ¢hakysbmema UHPOPMaUUOHHbIE MEXHOI02uUU, UCMOoIb308amb
pecypcbl 3oHanbHOU Hay4dHol 6ubnuomexku BIY, 8 mom 4ducne 31eKmpoHHO-6UbIUOMeYHbIe

cucmemsbl.

15. YyeBGHO-meTOAMUYECKOE U MHpOPMaALMOHHOE obecneYvyeHune

OUCLMUNMUHDI
(cnucox ogopmusiemes 6 coomeemcmeuu ¢ mpebosanusimu IOC  u @I'OC, ucnorvzyemes obwas
CK603Has HyMepayusi 0Jis 8CeX 8UO08 UCTNOUHUKOB)

a) OCHOBHasa nuTepaTtypa:

Ne n/n

MNcToYHMK

1

Kupees, C. B. CospemeHHbIe Memodbl 0OMUYeCKol CeKmpoCKonuUU MmexHo0audeckux cped : y4ebHoe
rnocobue 0ns sysoe / C. B. Kupees, C. J1. LLIHbipes. — 2-e u3d. — Mocksa : U3damenbcmeo HOpalim,
2019. — 147 c. — (YHusepcumemsi Poccuu). — ISBN 978-5-534-11020-3. — Tekcm : 31eKmpoHHbIl //
OEC KOpalim [catim]. — URL: https://urait.ru/bcode/442568

®omuH, [.B. OkcriepumeHmarbHbie Memodbl ¢hu3uku meepdoz2o mena : y4ebHoe nocobue : [16+]/
[A.B. ®omuH. — UN30. 2-e, cmep. — Mockea ; bepnuH : upekm-Medua, 2019. — 187 c. : un., cxem., mabn. —
Pexxum docmyna: o nodnucke. — URL: https://biblioclub.ru/index.php ?page=book&id=575229

lMepnun, E.FO. flekyuu o ¢huduke meepdoeo mena : y4ebHoe rnocobue : [16+]/ E.FO. NepnuH, A.B. NsaHos
; YHusepcumem UTMO. — CaHkm-llemepbype : YHusepcumem UTMO, 2019. — Y. 2. — 135 c. : un., mabn.,
cxem. — Pexxum docmyna: no nodnucke. — URL: https://biblioclub.ru/index.php ?page=book&id=566772

0) fononHUTEeNbHasa nNuTepaTypa:

Ne n/n

MNcToYHMK

Kupees I1.C. ®usuka nonynposodHukos / 1.C. Kupees. — M. : Boicw. wk., 1969. — 590 c.

lNaHkos XK. Onmuyeckue npouyecchl 8 nosnynposodHukax / XK. MNaHkos. — Mocksa.: Mup, 1973. — 456 c.

®usuxa coedureruli A" B" /Mod.ped. Meopzobuanu A.H., Lllelinkmara U.K.- M.: Mup, 1989. — 320 c.

Bnetikmop [x. ®usuka meepdoeo mena / [x. brnelikmop. — Mockea.: Mup, 1988. — 606 c.

pubkosckutl B.l1. Teopusi noanowjeHus u ucryckaHusi ceema 8 rosynposodHukax / B.I1. pubkosckud. —
MuHck.: Hayka u mexHuka, 1975. — 463 c.

©f © [N|®|O|A

lananuxd M.[. JlromuHecyeHyus Monekyn u kpucmamnios / M. ManaHuH. — Mocksa.: Mup, 1999. — 199 c.

10

Bsaumodeticmeue anekmpomagHUMHbIX 80JTH C eeujecmeoMm : ydyebHoe nocobue / A.H. Jlambiwes, B.H.

CenuesaHos ; BopoHex. 2oc. yH-m .— BopoHex : BopoHex. eoc. yH-m, 2005 .— 106 c.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n

CTOYHUK

Mounckosas cuctema e-library.ru

MounckoBas cuctema google.ru

IApPXUB HayYHbIX >XXypHanos http://arch.neicon.ru/

EpunHoe okHo gocTtyna k obpasoBaTenbHbiM pecypcam. bubnuoteka hitp://window.edu.ru/

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

OBC "MN3patenbctBa "flaHb" hitps://e.lanbook.com

OBC "YHuBepcuteTckasa 6ubnumoteka online” https://biblioclub.lib.vsu.ru

HauwnoHanbHbIn umdposor pecypc "PYKOHT" https://rucont.ru

=2(OOINO|A|HWIN|—

OneKTpoHHasa 6ubnuoTteka MNonevnTenbCckoro cCoBeTa MexaHuko-MaTemaTmyeckoro gakynoteta My

BupTyanbHas obyyatowas cpega Moodle < https://edu.vsu.ru>

16. MNMepeyeHb y4ebHO-MeTOQUYECKOro obecnevyeHUss AN CaMOCTOATENIbHOW paboThbl
(y4ebHo-memodudeckue pekomeHOayuu, rnocobus, 3adadyHuku, MemooudyeckKue ykKalaHUs
10 8bIMOMIHEHUIO MPaKMUYeCKUX (KOHMPOibHbIX) pabom u dp.)

Ne
NcToYHMK
n/n
1 OnekmpoHHbIl Kypc 05151 ducmaHUyuoHHO20 0byyeHust « Onmudeckasi criekKmpockornusi meepdozo
’ menay: < <https.://fedu.vsu.ru/enrol/index.php ?id=4708>
2 Memoduueckue pekomeHOayuu o 8bINMOIHEHUI camocmosamernbHoU pabomsi 00ydarouuMucs 8
) bakanaspuame no HanpasneHuro "®usuka" [OnekmpoHHbIl pecypc] : y4ebHO-Mmemoduyeckoe



https://urait.ru/bcode/442568
https://biblioclub.ru/index.php?page=book&id=575229
https://biblioclub.ru/index.php?page=book&id=566772
http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru

rniocobue : [0ns1 cmyd. 4-20 Kypca HanpasneHusi 03.03.02 ®usuka] / Cocm.: J1.FO. JleoHosa, J1.B.
Tumosa ; BopoHex. 2oc. yH-m .— 3nekmpoH. mekcmossbie 0aH. — BopoHex : 30amernbckuli dom
Bry, 2019.
Onmuyeckue memoOk! uccriedosaHusi seuwjecmsa [SrekKmpoHHbIU pecypc] : y4ebHo-memoduyeckoe
rniocobue K crneyuasibHOMy fiabopamopHOMY ripakmukymy : [0ris1 nposedeHusi crieyuarnibHo20 hu3.
3 npakmukyma cmydeHmam 4 K. 8/0 ¢bu3. ghak. kach. onmuKu u criekmpocKonuu BopoHex. eoc. yH-
’ ma] : [0nsa cneyuansHocmu 010701 - @usuka] / BopoHex. eoc. yH-m ;[ cocm.: T.B. BonowuHa u
0p.]. - BnekmpoH. mekcmosabie OaH. - Boporex : UL BI'Y, 2010.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf>
Y4yebHo-memoduyeckoe mnocobue K crneyuanbHoMy abopamopHOMYy npakmukymy [OrneKmpOHHbIU
pecypc]
4 : [0na cmydeHmoe 4 Kypca OHes. omd-Husi ¢bu3. pak. BopoHex zoc. yH-ma, Ons crnieyuanbHocmu
: 010701 - @usuka] / BopoHex. eoc. yH-m; [cocm. : O.B. O84UHHUKO8 U Op.]. - neKmpoH. mekcmossie u
epacgp. daH. - BopoHex : UL BI'Y, 2010.
<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m10-72.pdf>.

17. UHchbopMaLMOHHbIEe TEXHONOIMU, UCNOoSb3yeMble AN peanu3auum y4yeoHomn
AUCLUUNNUHDbI, BKIIOYasa nporpaMmmMmHoe obecnevyeHue u MH¢popmMmaunMoHHO-
CrpaBoOYHble cUCTeMbl (Npu He06Xxo0ANMMOCTH)

B y4ebHom nipouecce ucnionb3yromcs crnedyruwjue obpazoeamersibHble mexHosnoauu. 1o
obpasosamerbHbIM ¢hopMaM: NEeKUUOHHble U rpakmuyeckue 3aHsmus. [lpeobnadarowumu
memodamu u npuemam obydYeHus A6/omcs: 06bACHUMETbHO-UtocmpamueHbie (06bsCHeHue,
rnokasz — demoHcmpauusi y4ebHoao Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU U Hay4YHOU
nlumepamypbl, cocmaesieHue cxem U 0p.) U UHMepakmueHble, 8 MOM YUC/e U 2Ppyrnnosbie
(83aumHoe oby4yeHue 8 opme od2o0moskKu U 0bcyxOeHuUs1 O0Knados);, UHDOPMAaUUOHHbLIE;
myrnbmumeOuliHbie (paboma ¢ calimamu akadeMuyeCKUx CmpyKmyp, Hay4HO-uccriedo8amerbCKUX
opeaHu3ayul, 3MeKmMpOHHbIX bubnuomek u u Op., paspabomka npeseHmauul, coobweHul u
Ookrnados, paboma ¢ 371eKMpPOHHbIMU 0ByYarowumu npospammamu u m.r.).

OpeaHuszayuoHHas cmpykmypa fabopamopHozo 3aHsmusi: 1. @opmynupoeka uenel 3aHImusi
u omeemsbl Ha eoripocbl cmydeHmos. 2. O3HaKOMIIEHUE C meopemuyeckol OcHogol pabombi,
OCHOBHbIMU fpuemMamu U mexHukol 6e3onacHocmu npu pabome ¢ ucrnonb3yembiMu rpubopamu u
peakmusamu.3.  BbinonHeHue  akcriepumMeHmasibHol  4Yacmu  pabombl. 4.  O6pabomka
3KcriepuMmeHmarnbHbIX pe3ynibmamos u rnpedocmasneHue ux 0ns npedsapumesibHoU MposepKu
rnpernodasamerto.

Sawuma nabopamopHol pabombi nNpoeoOUMCS C UESbio 8bIS8/IEHUS YPOBHS OCBOEHUS
Mamepuarsia no memamuke pabomsl, crrocobHocmu 0amb rpasusibHy0 MPaKkmosKy pes3yrbmamam,
rony4eHHbIM Mpu 8bINOIHEHUU pabomel. 3awuma pabomsi 3aknrodYaemcs: 8 ogpopmieHuu pabom,
ycmHou 6ecede niperio0asamesis co cmyOeHmMOoM 10 MOJTy4YEHHbIM 8 pabome pe3yrnbmamam U
OCHOBHbIM MEoPemMuUYECKUM MOHSIMUSIM 1o meme pabomai.

Tekywuli KOHMPOsb MpPo8odUMCs MymeM [IPOBEPKU B8bINMONHEHUST OdomauwiHe20 3adaHus,
8X00HO20 KOHMposs (8 eude camocmosimersibHbIX U KOHMPOJ/bHbIX pabom, Jdoknados u

pegepamos).

lpu peanusauuu OucyuniuHbl C UCMO/Ib308aHUEM OUCMAHUUOHHbIX 0bpa3ogamersibHbIX
mexHoJ102uli UCrosb3ymCcs: UHCMPYMEHMbI 371IeKMPOHHOU UHGOpMayUoHHO-0bpaszoeamesibHoU
cpedbl BI'Y «3nekmpoHHbIl yHugepcumem BIY» (https://fedu.vsu.ru) u/unu “MOOK Bry”
(https.//mooc.vsu.ru), cepsucsl esudeokoHgbepeHyuli (BigBlueButton, Zoom, Discord u dp.),
3/1eKMPOHHas1 rno4yma, MecceHoOXepbl U coycemu.

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

lMpoepammHoe obecnedyeHue N3C-nuHelku CCD Tool

lMpozpammHoe obecnedeHue cnekmpomempa USB-2000+ SpectraSuite

cucmema KomrbromepHoU aneebpbl Maxima (http.//maxima.sourceforge.net/ru/index.html)

Wi~



http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-145.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-72.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-72.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-72.pdf
https://mooc.vsu.ru

cpedcmeo nocmpoeHus epaghukos Gnuplot (http://www.gnuplot.info/); cucmema

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

18. MaTtepuanbHoO-TeXHU4YeCKoe obecnevyeHue AUCLUMIMUHBI.
YyebHasi ayOumopusi Onsi npoeedeHus 3aHamul 5eKUUOHHOo20 muna: Hoymbyk, Mmynbmumedua-

MPOEKMop, 3KPaH.

YyebHo-Hay4yHasi nabopamopusi 0Ons  nposedeHusi rnabopamopHbiXx —3aHIMul:

80JI0KOHHO-

onmuyeckull criekmparbHbil Komrnekc ¢upmbl Ocean Optics Ha 6a3e crnekmpomempa USB-
2000+XR1 ¢ ucmoyHukom u3snyqeHusi USB-DT, u Habopom 30HO08 Orisi uamepeHusi dughghy3Ho20
ISP-80-8-R u 3epkanbHo20 ompaxeHusi RSS-VA u nomuHecueHyuu R400-7-SR, nponyckaHus u
JIIOMUHeCcUeHUuuU Xudkux u meépodbix obpasyos CUV-VAR u CUV-ALL-UV.
AyOumopusi 0nsi camocmosimesibHoU pabombl, KOMMboMepHbIl Knacc ¢ 0ocmyrnoM K cemu
«MlHmepHem»: Komrbromepsbl (MOHUMOPLI, cucmeMHble brioku) (15 wm.)

19. ®oHA OLEHOYHbIX CPeACTB:

19.1 lepeyeHb

KoMneTeHuMn c¢

nnaHNpyembIixX pe3yrnbTaTtoB o6yquvm

YKazaHumemMm 2JTanoB

¢opmupoBaHna wu

Kog v cogepxaHue
KoMneTeHumu (1nu

MnaHupyembie
pe3ynbTaTtbl 00y4eHus
(nokasaTenu JOCTMXEHUS
3aaHHOTO YPOBHS
OCBOEHMWS KOMMETEHLNM

OTanbl opMUpoBaHMUS
KkoMneTeHumnn (pasgensl
(TEeMbl) AUCLMNINHBI UK

®0C

KOHTponupyet
SKCNEPUMEHTarnbHbIE
NpoBeEpPKHU
pa3paboTaHHbIX
TEXHOMOMNYECKNX
npoueccos

MK-5.2
PaspabatkbiBaeT

MornowieHune ceeTa
peLleTKoON.

KonebGartenbHas cTpykTypa
cnekTpoB (JlTabopaTtopHas
paboTa)

ee vacTt) MOCpeCTEOM mMonyns u ux
§ HaUMeHoBaHe) (cpepcTtBa oueHNBaHNS)
hopMUPOBaHUS 3HAHW,
YMEHUN, HaBbIKOB)

MK-4.1. 3HaTtb: TeopeTudeckue | Atanbl 1-7 YcTHbIM onpoc. OT4eT
OcyuwiectenseT OCHOBB! un3mkm no na6opartopHo
noaroToBKy peectpa | TBEPAOro Tena u | BeeaeHue. YpasHeHue paboTe
[ONyCTUMBIX CMEKTPOCKONMM LpeauHrepa ans
3HAYEHMi KpWCTansos. KpucTanna.
g:)";":;;'(::m ” YMeTh: npuMeHsiTe | [1OrMOLLeHIe CBOBOAHBIMM
npoLeaIMe mMeToAbl  CrmekTpanbHoro | HOCUTENAMKM 3apana.

aHanusa ana usyyeHus
ncnblTaHns ONTUYECKUX CBONCTE OKCUTOHBI
maTepuansl u
KOMNMeKTyowue ans TECPABRCTET. Coberaetoa
pa3paboTku BnapeTb: meTopamm | O OHeRne.
TEXHOIOMNYECKNX aHanuaa SNeKTPOHHLIX U | MornoweHne
npoLeccoB kone6aTesnbHbIX NOKaSTU30BaHHLIMM

CMeKTPoB  MOMOWEHNS | 5narnonami,
MK-5.1 OpraHM3yeT W | kpucTtannos




nporpamMmbl
npoBeaeHus
3KCMNEePMMEHTOB B
COOTBETCTBUM c
YyTBEPXKOEHHOM
METOAMKOW NPOBEPKM
TEXHOMOIrMYeCKNxX
npoLeccos

MK-5.3 CoctaBnseTr
nepeyeHb
napameTpos,
noanexatimnx
KOHTPOIO U
N3MepeHnto Npu
npoBeaeHUn
TEXHOIOTMYECKMX
NMpOLECCOoB U
aHanuse
NCrnonb3yembix
mMaTepuanos

MpoMexyToyHas aTTecTauus (3K3aMeH)

KM

19.2 OnucaHue KpuTepueB W LWKanbl OLUEHUBAHUA KOMMNeTeHUUN (pe3ynbTaToB

0by4YeHMA) Npu NPOMEXYTOYHOM aTTecTauumn

[ns oueHnBaHWA pe3ynbTaToB 0Oy4YeHUst Ha 3a4eTe MCMonb3ylTcsa crneayowme nokasarenum (3YHbl un3

19.1):

1) sHaHve yyebBHoro matepvana, BnageHue MOHATWIHLIM annapaToM M TEOPeTUYECKUMU OCHOBaMMU

ONCLUUNINHDBL;
2) ymeHue cBsA3bIBaTL TEOPUIO C NPaKTUKON;
3) BnageHne meTogamum onTUYECKON CNEeKTPOCKONUM TBEPAOro Tena.

CooTHoOLWeHMe nokasareneun, KputepueB U WKalbl oueHUuBaHuUsA pe3yrnbTaToB

oby4yeHus.
YpoBeHb
KpuTepuun oueHnBaHMsa KOMNETEHLMIA chopmmpoBaH LLikana oueHok
HOCTU
KOMMNETEHLMN
lNoceweHue acex JIEKYUOHHbIX 3aHamud. BobinonHeHue 108bIWEHHbI OMJIUYHO
nabopamopHbix pabom. [lonHbili omeem Ha KVIM. [lpaguribHbie ypo8eHb
omeemsbl Ha OonofnHUMernbHble B80Mpockl. BbinonHeHue ecex
peghepamos u camocmossmesibHbIX NHANBMAYanNbHbIX 3a0aHud.
lponycku 3aHsmul. BeinonHeHue nabopamopHbix pabom. b6a3soebil Xopouwio
lNonHbii omeem Ha KWM. HenosnHble, HenpaesusibHbIe omeemkbl Ha YpOBEHb
psid dorosiHUMenbHbIX 80Mpocos. BbinonHeHue ecex peghepamos
U camocmosimesibHbIX 3adaHudl.
lponycku 3aHamul. HenonHbii omeem Ha KWM. HenonHele, rnopoezoenbil ydoenemeopu-
HernpasusibHble omeembl Ha ps0 OO0MoHUMEsbHbIX 80MPOCO8. ypO8€eHb meribHO

BeinonHeHue ecex peghepamos u camocmosimeribHbix 3a0aHudl.




omeem Ha KWM. Omcymcmeue omeemoe Ha 60/bWUHCMEO meJsibHO
dornonHUmMenbHbIX 80Mpocos. BeinonHeHue He ecex peghepamos u
camocmosimeribHbiX 3adaHuli

lponycku 6onbwuHcmea rnpakmu4yeckux 3aHsmul. HenpasusbHbIl - Heydosrnemeopu-

19.3 TunoBble KOHTPOSbHble 3afJaHUA WM WHble MaTtepuanbl, Heobxoaumble Ans
OLEeHKM 3HaHWW, YMEHWW, HaBbIKOB M (MNKU) onbiTa [EeATEeNbHOCTU, XapaKTepusylluue
aTanbl (OpPMMPOBaHUA KOMMNETEeHUUMM B TMpoLecce OCBOEHUsi obGpa3oBaTesibHOM
nporpaMmmbi

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

* OcHOBHble cBEAEHNS 13 TEOPUN TBEPOOro Tena. A,EII/IGGGTI/I‘-IGCKOG I'IpI/I6J'IVI)KeHVIe.
* BepOﬂTHOCTb nepexonos. npﬂMble, Henpamble nepexonbl.

» OcHOBHble cBeeHNs U3 Teopun TBepaoro tena. NpubnmxkerHne Xaptpu-doka.
* BepoatHocTb nepexonoB. Pa3pelleHHble, 3anpeLLeHHbIE Nepexoabl.

* MartepuanbHas cuctema ypaBHeHun Makceenna.

» KoadpdunumeHT nornoLleHnst aneKTpoHa B NOKann3oBaHHOM COCTOSIHUN.

* KoachdumumeHT nornoLleHns TBepaoro tTena.
* AKyCTMYecKue n ontnyeckune konebaHms peeTku.

+ BopopopononobHas Moaenb 3KCUTOHA.

« OnemeHTapHas Teopus KonebaTenbHON CTPYKTYPbl CNEKTPOB NPUMECHBIX LIEHTPOB
KpucTanmnos.

19.4. MeToanyeckme matepuansl, onpeaensrowme npoueaypbl OLeHUMBaHUA 3HAHUNA, YMEHUN,
HaBbIKOB W (MNKM) onbiTa AEATENbHOCTU, XapakTepusywlux I3Ttanbl opMUpoBaHUs
KoMneTeHUuun
OueHka 3HaHUl, yMeHuUl U HaeblKo8, Xxapakmepusyrowass asmarnbi (HopMUPOBaHUSs
KomMremeHyuli 8 pamkax u3yqeHusi OUCUUrIUHbI ocyuecmernsemcs 8 xode, mekywel u
rpome>XxymoyHol ammecmauud.
Tekywass ammecmauusi nposodumcsi 8 coomeemcmeuu ¢ [lonoxeHuem o0 mekywel
ammecmauuu obyyarouwuxcs Mo rnpoepaMmamMm e8bicwe20 obpasosaHusi BopoHexckozo
e2ocydapcmeeHHo20 yHusepcumema. TeKywass ammecmauus rnposooumcsi 8 opme:
ycmHoeo ornpoca (UuHdusudyaribHbIlU 0rnpoc, poHmMarsbHas 6eceda); OUEHKU pe3yribmamos
npakmu4eckol  dessmernbHOCMU  (8birioniHeHUe  nlabopamopHbix  pabom).  Kpumepuu
oueHusaHus npueedeHsb! 8bile.
lMpomexymoyHasi ammecmauyusi npoeodumcsi 8 coomeemcmeuu ¢ [lonoxeHuem o
rpoMe>XXxymo4Hol ammecmauuu oby4yarouuxcs ro rnpozpamMmmam ebicuie2o ob6pa3oeaHusl.
KoHmpornbHo-uaMepumerbHble Mamepuarbl MPOMEXYMOYHOU ammecmayuu eKYaom 8
cebs1 80rpPocChI, M0380IAOULUE OUEHUMb YPOBEHbL MOJTYYEHHbIX 3HaHUU.
lpu oueHusaHuu ucCnonb3yemcsi Kad4ecmeeHHasi wkana oueHok. Kpumepuu oueHusaHusi
rnpueedeHb! 8bille.

CocTtaButenu:

KntoeB Buktop 'puropbesuy,
OOKTOp PU3nKo-maTeMaTUYECKUX HayK, Npodeccop




MakcumblueB AnekcaHap Butanbesuy,
OOKTOp (pn3nMKo-mMaTeMaTMYECKNX HayK, Nnpodreccop,
3aseayrowmmn kacdeapon odwen pmsmnkm MOTH

/

[Npoecpamma pekomeHOosaHa_ HMC  ¢busuyeckozo hakyrnbmema

(HaumeHogaHue haKkyrnbmema, cmpyKkmypHo20 nodpasdesneHusi)

rnpomokosi om 20.06.2023 Ne 6
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