MMNMHOBPHAYKN POCCUIN
®E[IEPANIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NLHOE YYPEXAEHUE
BbICLLIEFO OEPA30BAHUSA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXJOAKO

o / 3aBeaytowmin kacegpon

/ ONTUKN W CMEKTPOCKOMUn
K/%( (OBuYMHHMKOB O.B.)

S nodnuck, pacuugposka rnodnucu

14.06.2024 r.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMNINUHBI

51.B.07 MeToabl onTMYeCcKOW CNEKTPOCKOMUU B HAHOMDOTOHUKE
Kod u HaumeHosaHue OUCL(LII'U'ILIHbI 8 coomsemcmauu ¢ Y4ebHbIM rnnaHom

. lUndp n HammeHoBaHMe HanpaBrieHMA NOAroToBKU/cneunanbHOCTH:
03.04.02 — ®u3uka

. Mpodhunb noaroTroBku /cneumnanusaummn/ maructepckas nporpamma:
Onmuka u HaHOhoOMOHUKa

. KBanndumkaumsa (cteneHb) BbiNMyCKHUKA:
Bbicwee obpa3osaHue (Masucmp)

. ®opma obpasoBaHuA: OYHas

. Kachenpa, orBevarowan 3a peanusauumo AUCLUUNIUHBI:
Kaghedpa onmuKU U cneKmpocKonuy

. CoctaBuTenu nporpamMmmbi: Os4yuHHUko8 Ornee Brnadumuposudy,

JoKmop ghu3uKo-mamemamuyecKkux HaykK, npogheccop

(HaumeHogaHue pekomeHOyrowel cmpykmypsbi, 0ama, HOMep rPomokxosa)

. Y4yeOHbIN rop: 2024 /2025, 2025 / 2026 CewmecTp(-bl): 2, 3




9. Llenn 1 3apaym y4e6HON ANCLUNIIUHDI:

Lenamu 0cg8oeHUs1  y4ebHou OucyurnnuHbl  ABMSIIOMCS: dopmMmpoBaHue
npogeccnoHanbHON KOMMNETEHUMU CTYAEHTOB u3nveckoro gpakynbteta, oby4varolmxca Ha
no marmcrtepckon nporpamme "OnTuka U HAaHOOTOHUKA", B 06NacTn COBPEMEHHbLIX METOLOB
ONTUYECKOW CMEKTPOCKONMUM HAHOCTPYKTYP.

3adayu y4ebHoU ducyuniuHbl:

- cdopmMmpoBaTb Yy CTYOEHTOB HaBblKW MPAKTUY4ECKOro WUCMONb30BaHMUS OCHOBHbIX
METOAOB COBPEMEHHOW CMEKTPOCKONUU AN aHanM3a HaHOCTPYKTYP;

- NOnyYnTb MNpPaKTUYECKME HaBblkM MOArOTOBKM Npob Onsa aHanuaa,
WMHTepnpeTaunn CNekTpoB B pamMKax Kaxaoro Metoaa.

3anmcn u

10. MecTto y4yebHOM AucumnnuHbl B cTpykType OOIl: Kypc omHocumcs k eapuamueHol

yacmu uukna ducuunnuH b1. Hensemcs Kypcom o 8bibopy.

11.MnaHupyemMble pe3ynbTaTbl 0Gy4YeHMA No gucuunnuHe/Mmoaynto (3HaHUs,yMeHuA,
HaBblkM), COOTHECEHHble C MNMaHUpyeMbiMM  pe3ynbTaTaMu  OCBOEHMUA

obpasoBaTenbHOWN NporpamMmbl (KOMNEeTEHUMAMUN BbiNYyCKHUKOB):

Kog | HassaHue Koa(b) | MHamkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHLMK
MK-3 | CnocobeH k MK-3.3 | MnaHupyeT NpoekTHble | 3HaTb: OCHOBHbIE pasaenbl (Pr3nkm
pa3spaboTtke n 1 nccnegosartenbckne HeobxoaMMble ANS peLleHns Hay4YHo-
onTUMmMsaLmm paboTbl, NpoeKkTupyeT WHHOBALMOHHbIX 33434, U NPUMEHEHMWS
TEXHOMormmn TEXHOMOrMYeCcKni pe3ynbTaTtoB Hay4HbIX UCCNEeAoBaHNN
npoun3BoacTBa npouecc Npou3BOACTBA | B MHHOBALMOHHOW AeATEeNbHOCTM
npubopoBs nNpubopoB KBaHTOBOM yMeTb: peliaTtb Hay4Ho-
KBaHTOBOW SMEKTPOHMUKM U WHHOBALMOHHbIE 3a4a4u, U NPUMEHATb
ANEKTPOHMUKN 1 (POTOHUKM Ha OCHOBE pes3ynbTaTbl Hay4YHbIX MCCIeAOBaHWN B
POTOHUKM Ha HaHOCTYKTYPHbIX WHHOBALIMOHHOMN OEATENbHOCTH.
OoCcHOoBe matepuanos, ymeet BMNageTb: COBPEMEHHbIMU cnocobamu
HaHOCTYKTYPHbIX paspabaTtbiBaTb peLleHns Hay4YHO-UHHOBALIMOHHbIX
mMaTepuanos TEXHOMNOrM4YeCKyto 3agay, U ymeTb NPUMEHSTb
AOKYMeHTauuio, pes3ynbTaTbl Hay4YHbIX MCCIeAOBaHWN B
KOOpPAMHMPOBAaTb WHHOBALIMOHHOW AeATEeNbHOCTH
AeATenbHOCTb pabounx
rpynn
MK-4 |CnocobeH MK-4.2 | Pewas pasnuyHbie 3HaTb: METOAMKN paboThl C
npodeccuoHanbHo npodeccuoHasnbHble nccnenoBaTenbCKUM UCMbITaTeNbHBIM
pabotaTb C 3agauv, NnpumeHsieT obopygoBaHuem, npubopamu u
nccnegoBaTenbCKUM 3HaHWUS PU3NYECKNX yCTaHOBKaMu B NpeaMeTHOn obnacTu
W NCNbITaTeNbHbIM NPMHUMNOB paboThbl KBaHTOBOW 3MEKTPOHUKM 1 (POTOHMKN
obopyaosaHueMm, NpnMbopoB KBAHTOBOM yMeTb: npodeccrnoHansHo paboTaTtb C
npubopamu n 3NEKTPOHUKM 1 nuccrnegoBaTenbCKUM UCTIbITaTENbHbIM
yCcTaHOBKamu B OTOHUKM, Ba30BbIX obopynosaHvneM, npnbopamu n
npeaMeTHoOu TEXHOMNOrMYeCcKnNX yCTaHOBKamMu B NpeaMeTHon obnacTtu
obracTu KBQHTOBON npoLeccos n KBaHTOBOW 3MEKTPOHUKM 1 (POTOHMKN
3MEKTPOHUKMN U TEXHOMNOrM4ecKoro BnageTb: npuémamm paboTbl C
OTOHUKM obopyaoBaHus.




MK-4.3 | CornacoBbiBaeT ncecrnegoBaTenbCKUM UCTbITaTeNbHBIM

BO3MOXHOCTU U obopygosaHveM, npnbopamu n
nopsigokK yCTaHOBKamMu B NpeaMeTHon obnacTtu
NCMNonb30BaHWs KBaHTOBOW 3MEKTPOHUKN 1 POTOHUKM
nabopartopHoro

obopynoBaHus ans
nccnegoBaTenbCKUX U
3KCMepUMeEHTanbHbIX
paboT no aHanuay
mMaTepuanos u
onpoboBaHuio
TEeXHONOrm4eckmnx
npoueccos

12.061em agucumnnuHbl B 3a4eTHbIX eAuUHULax/yac - 7/252.

dopmMa NPOMEXYTOYHOWN aTTecTaumm: 3a4eT, 3a4eT C OLLeHKOWN

13 Buabl y4e6Hon paboTbl

TpyooemkocTb
i Mo cemecTpam
Bug y4ebHow paboThl Bcero p
Ne 2 Ne3
AyOMTOPHbIE 3aHATUA 156 96 60
nekuum 16 16
B TOM yucne: npakTnyeckue
nabopaTopHble 124 80 60
CawmocTosaTensHas pabora 96 48 48
B TOM 4Ymcne: KypcoBasi paboTa (MpoekT)
dopMa NpoMEXYTOYHOM aTTecTaumm 3ayet 3a4eT C OLeHKoM
3ayem, 3a4em ¢ oueHkKol
UToro: 252 144 108
13.1 CopepaHue pasgenoB AUCLUUNIINHDbI:
Ne
/n HanmeHoBaHue pasgena aucumnnmHbl CogaepxaHue pasgena aMcumninHbl
01 Koagppuyuenmsi iHwmeliHa. SakoH bysepa. TexHuka
BeedeHue. TeopemuvecKkue 0CHO8bI abcopbuyuoHHOU criekmpockonuu HaHocmpykmyp. OOHo- U
abcopbyUoHHOU 311EKMPOHHOL dsyriyyesble criekmpogomomempsl. Yecmpoticmeo u
criekmpockonuu. HasHavyeHue uHmeezpupyrowuli cgpepsbl npu uccriedosaHuu
ducnepcHbIX HAHOMamepuarsos.
02 TexHuKa MroMUHECUEHMHOU criekKmpocKonuu. Yempoticmeo
criekmpocbriyopumempos. [JugbpakyuoHHbIe U MPU3MeEHHbIe
Teopemuueckue 0CHOBbI pochryop pos. fucppaky p
- crnekmparibHbie npubopsl. McmovHUKU 8036Yyx0eHUs
JIIOMUHECUEHMHOU CreKMpPOoCKonuu .
JIIoMUHecyeHUuU. Bpemsi-paspewiéHHble IoMUHECUEHMHbIE
HaHoMampuarsios. -
uccnedosaHusi. OcobeHHocmU NIIOMUHECUEHMHOU
CMEeKMPOCKONUU HaHOCMPYKmMyp.
03 Ycmpoticmeo cospemeHHbIx npubopos drisi uccriedosaHusi
CnekmpocKonusi KOMOUHaUUOHHO20
KOoMOUHayuoHHo20 paccesiHusi. Memoduka au2aHmckoz20
paccesiHusi ceema.
KOMOUHaUUOHHO20 pacCesiHUSI.
04 Yempoticmeo MK cnekmpoghomomempos. Mamepuarbi 0nsi
UHebpakpacHasi criekKmpocKomnusi UK onmuku. Memoduka HapyweHHO20 MOSTHO20 8HYMPEHHE20
ompaxeHus.
05 CriekmpbI noanoujeHust ceema u OkcumoHHasi U peKoMOUHauUOHHasi  JIIOMUHECUeHUUs
ghomonomuHecyeHyuu HaHoKpucmasioe nosynpo8odHuko8. OCHOBHbIE PU3HaKU
r1071yrPO80OOHUKOBbIX KOSLTOUOHbIX PEKOMOUHaUUOHHO20 C8EYEHUST U MexaHU3Mbl peKoMbuHayuu.
Ke8aHmMOoBbIX MoYeK BriusHue  nosywek  Ha  KUHEMUKY  JIIOMUHECUeHUuUU
HaHocucmeM.  OKcriepuMeHmarnbHasi — annapamypa  Ons
uccnedosaHusi  JIIOMUHECUEHMHbIX —ceolicme  Moriekyn u
Kpucmarnnos
06 Criekmpb! Mo2roujeHus1 ceema u lNoanoweHue ceema opaaHu4yeckumu mosiekynamu. OCHOBHbIe




ghomosiroMuHecUeHYUsI yrnopsi0oYeHHbIX J-
azpeaamos NnonuMemuHosbIX Kpacumened

MOHAMUS, XapakKmepucmuKU U 3aKOHbI JIOMUHECUEHUUU
opaaHuyecKkux monekyn. Onmuyeckue crnekmpbl Mo2noweHus
u NMoMUHecueHyuuU J-azpeaamos rnosiumMemuHO8bIX
Kpacumenel. Knaccugbukayus, cesa3b cmpoeHus Kpacumerneu
C UX XPOMOGhOPHbIMU ceolicmeamu. ONeKmMpPOHHbIU CreKmp
noznoweHus J- aepezama. OCHOBHbIe rnapamempbi.
OnpederneHue Yucna MOIEKYS 8 agpeaame o ormu4yeckomy
criekmpy.

13.2 Pasgenbl AMcumniivHbl U BUAbl 3aHATUNA:

Buabl 3aHaTui (YacoB)
Ne HanmeHoBaHue pa3gena A Na6 CaMocToSTeNnbH
n/n ONCUMMNNUHBI Jekumn pakThie avbopart Bcero
ckue OpHble as pabota
01 BeedeHue. Teopemuyeckue 4 16 20
0CHO8bI abcopbUUOHHOU
3/1eKMPOHHOU CIIEKMPOCKOMNUU.
02 Teopemuyeckue 0CHO8bI 4 16 20
JTIOMUHECYEHMHOU
criekmpockonuu
HaHoMampuarsios.
03 Crnekmpockonusi 4 16 20
KOMOUHaYUOHHO20 paccesiHusi
ceema.
04 UHpaKkpacHas criekKmpocKonus 4 16 20
05 CriekmpbI noznoujeHust ceema u 80 16 96
ghomorntomMuHecyeHyuU
r1os1yrnPO80OHUKO8bIX KOSLTOUOHbIX
K8aHmMOoBbIX Mo4yeK
06 CriekmpbI noaiouwieHuUsI ceema u 60 16 76
gomosoMuHe cyeHyus
yropsidoyeHHbIx J-azpeaamos
MoIuUMemUuHO8bIX Kpacumerneu
Umoeo 16 140 96 252

14. MeToan4yeckue ykasaHus Ansi ooy4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHbI

OcHoBHbIMU 3manamu oceoeHuUs1 OucyunuHb! « OCHOBbI ONTMUKU K8AHMOBbIX MOYEK» SI8ISIIOMCS:

*  U3yyeHue y4ebHol, HayyHoU U Memoduyeckol fumepamypbl, Mamepuasnos nepuodUYECKUX
u3daHull ¢ npusnedeHUeM 311EKMPOHHbIX cpedcma Hay4YHOU UHghopmayuu.
» [lodzomoska K 1abopamopHbIM 3aHSIMUSIM, 0GhOPMIIEHUE OMYEMOS.

B xo00e noGzomoeKku K MeKywuMm ammecmauyusm U poMexymoyHol ammecmauyuu cmyoeHmy
peKkoMeHOyemcss aKmueHO UCIMOoNIb308amb  3/IEKMPOHHbLIU  0bpa3osamernbHbll nopman Moodle -
aneKmpoHHas cpeda ducyunuHel, ¢ npedocmasneHuemM npeseHmauuli nekyud, 3adaHul Orsi 8bINOIHEHUS
npakmu4eckux U fabopamopHbix pabom, OOMNOMHUMENLHO20 MEeopPemuYecKkoeo Mamepuana U
HOpMamugHOo-pasosbix OOKYyMEHmMOo8 o memam U repedyHel eornpocos Onsi no020mosKU K MeKyuum
ammecmauusiM U npoMexxymoyHol ammecmauyuu. Takxe cmydeHmy pekoMeHAyemcs ucrosib308ampe 6€Ch
Habop memodoes u cpedcme co8peMeHHbIX UHGOOPMaUUOHHbIX MexHO102ul Onsl U3y4yeHUs1 omedYecmeeHHOoU
u 3apybexHol nnumepamypsbl o OUCUUMNIIUHE, OUEHKU U aHa/lu3a ee meKyu,eeo COCMOosiHUSI U Nepcrekmus
passumusi. Emy npedocmasrnsiemcsi 803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kraccax ¢hakynbmema
(313a aydumopusi), umems docmyn K VIHmepHem-pecypcam U 371EKMPOHHOU royme, UCMOMb308amb
uMmerowuecss Ha kKagedpe onmuKu U CMEKMPOCKONUU hu3UYECKO20 ¢hbaKynbmema UHMHOPMaUUOHHbIE
mexHosioeuu, Ucronb308amp pecypcbl 3oHasibHol Hay4HoU 6ubnuomeku BI'Y, @ mom yucre 31eKkmpoHHO-
b6ubriuomeyHble cucmemai.

15. NepeyeHb OCHOBHOW U AONOSTHUTENBbHOW NUTEpPATYpPbl, PECYPCOB UHTEPHET,
Heo6XxoANMbIX ANS OCBOEHUA AUCLUNIINHBI (CriucoK numepamypbl 0hOPMIISEMcs 6
coomeemcmeauu ¢ mpebosaHusimu TOCT u ucrionb3yemcsi obujasi CK803Hasi Hymepauusi Orisi ecex 8udos
UCMOYHUKOB)

a) OCHOBHasi nuTepartypa:

Ne n/n

MCcTOYHMK
JlomuHecueHmMHbIU aHanu3 eeujecmsa : [locobue 0nsi cmydeHmos : CneyuansHocms "®usuka” (010400)
1. / BopoHex. 2oc. yH-m, Kagh. onmuku u cnekmpockonuu; Cocm. :T.B. BonowuHa, U1.B. Kaseukas .—
Boponex, 2004 .— 35 c.
Teopus, mexHUKa u rpakmuka UHgpakpacHoU CreKmpOoCKONuUU opaaHU4YecKuX Mornekyn : y4ebHoe
2. nocobue / O.B. OguuHHukos, T.C. KoHdpameHko, M.C. CmupHo8 ; BopoHex. 2oc. yH-m .— BopoHex :
N3damenbckuli dom BI'Y, 2015 .— 173 c.




JlromuHecueHyus Kpucmarnnos : y4ebHoe nocobue 0115 8y308 : [0ns cmyO. 4 K. OHes. omO-HUs pu3. ¢hak.
3 HanpasneHusi 010700-®usuka, crnieyuansHocmu 010701-®u3uka] / BopoHex. eoc. yH-m ; cocm.: T.B.
. BornowuHa, N1.B. Kaseukasi , J1.O. JleoHosa .— BopoHex : UL BI'Y, 2012 .— 80 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-137.pdf>.
0) gononHuTenbHag nuteparypa:
Ne n/n MCTOYHMK
4 AHmoHoe-Pomarosckul, B.B. Kunemuka ¢homornromuHecyeHyuu Kpucmasnogocgopos / B.B. AHmoHoes-
) Pomaroeckuli ; AH CCCP, ®usuyeckul uH-m um. .H. Jlebedesa .— M. : Hayka, 1966 .— 323 c.
5 Kiopu, 4. JMomurecuyeHuusi kpucmannos / M. Kwopu ; lMep. ¢ ¢p. H.M. JlosuHckodl, nod.ped. H.A.
) Toncmoezo .— M. : N30-e0 uHocmp. num-pel, 1961 .— 200 c.
6 FananuH, M.[. ITlomuHecueHyusi monekyn u kpucmasnios / M.[.lanaHuH ; Poc.akad.Hayk, ®u3.uH-m um.
) [1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonusi".— M., 1999 .— 199 c.
7 B.B. Ezopos, M.B. Angpumos «Teopusi J-rnonockl: om skcumoHa PpeHkens K nepeHocy sapsada» Ycnexu
’ gusuyeckux Hayk. 2007. T.177. C.1033-1081. http://ufn.ru/ru/articles/2007/10/a/
Lbketime, T. . OcHosbl meopuu ghomozpaghudeckozo npoyecca / T. [xetimc, k. XueeuHc ; [Nep. ¢ aHan.
8. K.U. Mapxunesuya, A.C. XelinmaHa ; [1od ped K.B. Yubucosa .— M. : N30-80 uHocmp. num-pbi, 1954 .—
280 c.
9 Ulanupo b. Y. TeopeTudeckme Hayana goTorpaduyeckoro npouecca / b.U. lWanupo .— M. : Ogutopuan
) YPCC, 2000 .— 288 c.,
10 Aduposuy, 3.M. Hekomopblie e8ornpocbi meopuu froMuHecyeHyuu Kpucmarnnos / 3.U. Aduposuy .— 2-e
" | u3d. — M. : loc. usd-eo0 mexH.-meopem. num., 1956 .— 350 c.
11 ®ok, M.B. BeedeHue 8 KuHemuky nroMuHecueHyuu Kpucmasnnogocgopos / M.B. ®ok .— M. : Hayka,
T | 1964 .— 282 c.
12 CmenaHos, 6.U. BeedeHue 8 cospemeHHyro onmuky : [oanowieHue u ucrnyckaHue ceema K8aHmoebiMu
" | cucmemamu / B.M. CmenaHos; Ped.B.l1.l pubkosckuli .— MuHck : Hagyka i maxHika, 1991 .— 479 c.

B) MHCbOPMaLMOHHbIE 3M1EKTPOHHO-0Gpa3oBaTebHble pecypchi:

Ne n/n M CTOYHMK
13. | lNouckoeasi cucmema e-library.ru
14. | lNouckosasi cucmema google.ru
15. | Apxue Hay4HbIX XypHanos http://arch.neicon.ru/
16. | EOuHoe okHO docmyna Kk obpasosameribHbIM pecypcam. bubnuomeka http.//window.edu.ru/
17. | OnekmpoHrHbIl kamanoz 3HE BI'Y https.//www.lib.vsu.ru/
18, SnekmporHas 6ubnuomeka None4umersnbCcKo20 cogema MexaHUKO-Mamemamuy4eckozo hakynbmema

MryY lib.mexmat.ru

16. NepeyeHb y4ebHO-MeTOAMYECKOrO 0b6ecnevyeHUs Ans CaMOCTOATENbHOM paboThbl
(y4ebHo-memodudeckue pekomeHOauuu, nocobusi, 3adavyHuUKU, MemoOUYeCKUE yKa3aHUsI 110 8bIMOSTHEHUIO
npakmu4yeckux (KOHMPOJIbHbIX) pabom u 0p.)

Ne n/n MCTOYHMK

1. JlromuHecyeHmHbIl aHanu3 sewiecmsa : [Nocobue dnssi cmydeHmos : CrieyuansHocms "®usuka” (010400)
/ BopoHex. eoc. yH-m, Kach. onmuku u cnekmpockonuu; Cocm. :T.B. BorowuHa, U1.B. Kaseukas .—
Boponex, 2004 .— 35 c.

2. JlromuHecuyeHyus kpucmarnios : y4ebHoe nocobue 0rs 8y308 : [0ns1 cmyd. 4 k. OHes. omd-HUsI hu3. hak.
Hanpasnernus 010700-®u3uka, crieyuanbsHocmu 010701-®usuka] / BopoHex. eoc. yH-m ; cocm.: T.B.
BornowuHa, N.B. Kaseukas , J1.1O. JleoHosa .— Boponex : ML BI'Y, 2012 .— 80 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-137.pdf>.

3. AHmoHos-PomaHosckull, B.B. KuHemuka ¢homornromuHecyeHyuu kpucmariogocgopos / B.B. AHmMoHos-
PomaHoeckuli ; AH CCCP, ®u3sudeckul uH-m um. .H. Jlebedesa .— M. : Hayka, 1966 .— 323 c.

4. Kropu, 4. IlomuHecueHyus kpucmarnnos / . Kiopu ; lep. ¢ ¢pp. H.M. JlosuHckod, nod.ped. H.A. Tornicmozo
.— M. : N30-80 uHocmp. num-pe1, 1961 .— 200 c.

5. FananuH, M.[. ITlomuHecueHyusi monekyn u kpucmasnios / M.[.ManaHuH ; Poc.akad.Hayk, ®u3.uH-m um.
[1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonusi” .— M., 1999 .— 199 c.

6. B.B. Eeopos, M.B. Anghumos « TeopusiJ-rnonocbi:-omakcumoHa®peHkensiknepeHocy3sapsda» Ycnexu
gusuyeckux Hayk. 2007. T.177. C.1033-1081. http.//ufn.ru/ru/articles/2007/10/a/

7. Ihxketime, T. . OcHosbl meopuu ghomoepaghudeckozo npouecca / T. [Ixetime, k. XueauHc ; [ep. ¢ aHean.
K.U. Mapxunesuya, A.C. XelinmaHa ; 1od ped K.B. Yubucosa .— M. : N30-80 uHocmp. num-pbi, 1954 .—
280 c.

8. LWlanupob./. TeopeTndeckme Havana cdoTorpadmyeckoro npouecca / b.W. Wanvpo .— M. : Sgutopuan
YPCC, 2000 .— 288 c.,

9. Aduposuu, 3./. Hekomopbie 80rpockl meopuu noMuHecueHyuu Kpucmarnnos / 3.U. Aduposuy .— 2-e
u30. — M. : [oc. uzd-eo0 mexH.-meopem. num., 1956 .— 350 c.

10. ®ok, M.B. BeedeHue 8 kKuHemuky mroMuHecyeHyuuU kpucmaisnogpocgopos / M.B. ®ok .— M. : Hayka, 1964
— 282c.

11. CmenaHos, b.U. BeedeHue 8 cospemeHHyro onmuky : [NoanowieHue u ucnyckaHue ceema K8aHmoebimu

cucmemamu / 6.1. Cmenaros; Ped.B.[1. pubkosckuli .— MuHck : Hasyka i maxHika, 1991 .— 479 c.




17. UHcpopmMaLMOHHbIE TEXHOSOMMU, UCNOSIb3yeMble AN peanu3aumm y4yeoHoun
AUCLUUNIUHBI, BKITIOYaa nporpamMmHoe obecnevyeHne u nHpopmaumoHHO-
crpaBoYHble CUCTEMbI (MPU HEO6XO0ANMMOCTH)

B yuebHom npouecce ucrionb3yomcs — credyrujue obpaszosamesibHble  mexHomnozauu. [lo
obpasosamersibHbIM hopMaM: JeKyuu, npakmudeckue u sabopamopHbie 3aHsmus. [lpeobnadarowumu
memodamu u rnpuemam 0bydeHuUs1 S8/Iomcs: 06bACHUMEIbHO-UMLTIOCMpamueHble (06bsCHeHue, Mokas —
demoHcmpauusi y4ebHo20 mMamepuana U 0p.); akmueHble (aHasu3 y4ebHol u Hay4HoU rnumepamypsbi,
cocmaerieHue cxem U 0p.) U UHMepaKkmueHble, 8 IMoM Yucsie U epynnosbie (83auMHoe obydyeHue 8 ghopme
nodzomosku u obcyx0eHusi O0Knados);, UHGOPMaUUOHHbIE;, MynbmumelduliHbie (paboma c calmamu
akafemMu4yecKux cmpykmyp, Hay4Ho-uccredosamesibCKux opa2aHusayuli, 31eKmpoHHbIx bubnuomek u op.,
paspabomka npeseHmauyuli, coobweHuld u Ooknados, paboma C 31EKMPOHHbIMU Oby4YarwuMu
npoepammamu u m.ri.).

OpeaHu3ayuoHHass cmpykmypa neKyuoHHo20 3aHsamusi: 1. @opmynuposka membl, yesnel 3aHamus,
rnocmaHoska npobrnemHo2o eorpoca. 2. Pa3bscHeHuUe 80rpoco8 MmeopemuyecKozo U pakmu4yecKkoeo
nnaHa Ons peweHUss riocmasnieHHol npobnemsl. 3. PaccmompeHue nymel peweHusi npobrnemMHo20
8orpoca Ha KOHKpemHbIX rnpumepax. 4. 3aknroyeHue, chopmynuposka 8bi80008. 5. Popmynuposka 3adaHusi
015 camocmosimersibHoU domauwiHel pabomei. O38yyusaHue membi Cr1edyouje20 3aHsmusl.

OpezaHu3ayuoHHasi cmpykmypa nabopamopHoeo 3aHsmusi: 1. @opmynupoeka uenel 3aHAmMusi U
omeembi Ha 80rpockl cmydeHmos. 2. O3HaKoM/IeHUe C meopemuyeckol OCHO80U pabombi, OCHOBHbLIMU
npuemamu U mexHukol 6esonacHocmu rpu pabome c ucronb3yemMbiMuU rpubopamu u peakmusamu.3.
BbinonHeHue akcriepumeHmarnsHouU Yacmu pabomei. 4. Obpabomka aKkcriepuMeHmarbHbIX pPe3yibmamos u
npedocmasneHue ux 05 npedsapumeribHOU NPos8epKuU rnpernodagamero.

Bawuma nabopamopHol pabomab! poeoduUMCs C Uebio 8biSI8/IE€HUS YPOBHS OCE0EHUSI Mamepuara o
memamuke pabomsi, criocobHocmu Oamb MPasusibHY0 MPakKMmosKy pesyrnbmamam, Moay4YeHHbIM fpu
ebirnonHeHuUU pabomsi. 3awuma pabombi 3aknwvaemcss 8 ogopmieHuu pabom, ycmHou 6ecede
npenodasamerisi cO CmMyOeHMOM 110 1of1y4eHHbIM 8 pabome pe3ynbmamam U OCHOBHbIM MeopemuyecKum
MOHAMUSIM 110 meme pabomeil.

Tekywuli KOHMPOsrb NPoeooUMCs MymeM [PO8epPKU 6bINOo/IHEHUST OoMawHezo 3adaHusi, 8X00HO20
KOHMpOoJisi (8 s8ude camocmosimesibHbIX U KOHMPOJIbHbIX pabom, doknados u peghepamos).
lpu peanu3sayuu OUCYUMNIUHbI C UCMOMb308aHUEM AUCMaHUUOHHbIX 0bpa3ogameribHbIX mexHonoa2ul
ucrnosb3yHMCcsi UHCMPYMEHMbI 3/1EKMPOHHOU UHGbopMayUuoHHO-0bpa3osamesibHoU cpedbi BI'Y
«3nekmpoHHbIl yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepauchbl
sudeokoHepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi nodma, MecceHOXepb! U coucemu.

18. MaTepmanbHoO-TeXHUYECKOEe obecnevyeHne AUCLUMNIIUHDbI:

YyebHasi aydumopuss 0Onsi npoeedeHusi 3aHAMUU NEeKUUOHHO20 muna: Hoymbyk Asus, ¢
B803MOXHOCMbIO MOOKIIOYeHUs1 K cemu "MIHmepHem" u obecriedyeHuem dQocmyna 8 3/eKMPOHHYH
UHhopmayuoHHo-obpazosamernbHyto cpedy BIY, [lNpoekmop BenQ MS 612ST, [ocka mazHUMHO-
mapkepHas 100*200. lNpoepammHoe obecneveHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc),
Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNpoepammHass cucmema Onsi oOHapyXeHusi
meKcmoebIX 3auMcmaeosaHull 8 y4ebHbIX U Hay4YHbIx pabomax «AHmurnnasuam.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. lNpoepammHbil kommnekc 0nst OBM - MathWorks.
Cucmema uHxeHepHozao modenuposaHusi ANSYS HF Academic Research.

Y4yebHo-Hay4yHass nabopamopusi JTIOMUHECUEHMHOU CrieKmpocKonuu, obopydosaHHasi MOTHOCMbIO
asmomamuyeckum  criekmpoghriyopumempom Ha 6aze MoHoxpomamopa MOP-23 u ®3YR955P
(Hamamatsu), pabomarwwezo 8 pexume cyema @QOMOHO8, a makKXe B0/IOKOHHO-OMMUYECKO20
criekmpasibHo20 Komrnekca ¢pupmbl Ocean Optics 6ase crnekmpomempa Maya~Pro 2000 . Komnbromep,
y4yebHas u memodudeckas numepamypa, rnpospamMmmHoe obecrnevyeHue.

Aydumopusi dns 2pynmnosbix U UHOusUAyarsibHbIX KOHCYnbmauul, mekyuwiel U MpoOMEXYymOoYHOU
ammecmauuu

Aydumopusi 0nsi camocmosimesibHOU pabombl, KOMIbOMEPHbLIU Kriacc ¢ docmyrioM K cemu
«MlHmepHem»: KoMmrbromepbl (MOHUMOpPLI, cucmeMHble 6510ku) (15 wm.)

Peanuszayusi OucyunniuHbl C PUMEHEHUEM 3/1EKMPOHHO20 00y4YeHuss U  OUCMAaHUUOHHbIX
obpasosameribHbIX MexHoo2ull ocywecmernsemcs 4vepe3 obpal3oeameribHbili nopmar "OrneKmpOHHbIl
yHugsepcumem BI'Y" (https://fedu.vsu.ru).

19. PoHA OLEHOYHbIX CPeAcTB:

19.1 MNepevyeHb KOMNETEHUUN C yKazaHMEM 3TanoB (popMMpoOBaHMA U NNAHUPYEMbIX
pe3ynbTaTtoB O0y4eHus



Koga n cogepxaHue MnaHnpyemble pedynbTatbl 06y4eHus OTansl
KoMneTeHuun (unu (mokasaTenu gOCTMXKEHUS 3a4aHHOro dopmmupoBaHus o0C
ee yactm) YPOBHS1 OCBOEHWSI KOMMNETEHLMM KoMneTeHuun (cpenc
nocpencTtsoM hOpMMUPOBaHUS 3HAHWA, (pasgensbl (Tembl) TBa
YMEHWI, HABbIKOB) OVCUMNITUHBI UK OLleHMB
MoAynsa u ux aHus)
Hanmb6eHOoBaHME)
MK-3. CnocobeH k  [3HaTb: OCHOBHbIE pasgensl dusmku| ITansl 1-2 YCTHbIN
paspaboTke un HeoOxoouMMble AN peleHuss  HaydyHo-| lMornoieHune onpoc.
onTMMm3aunm MHHOBALMOHHBIX 3aday, W MNpPUMEHEHUs] CBeTa U OTt4eT no
TEXHOOrMNn pe3ynbTaToB Hay4HbIX UCCregoBaHun Bl hoTonoMmnHecw nabopatop
npons3BoacTBa MHHOBALIMOHHON AesATeNbHOCTM eHuus Homn paboTe
npubopos yMeTb: pewaTtb  Hay4YHO-MHHOBALMOHHbIE| NONYyNPOBOAHMK
KBAHTOBOW 3a7a4n, M NPUMEHNATb pe3ynbTaTbl HayYHbIX| OBbIX
ANEKTPOHMUKN U nccnenoBaHuin B WHHOBALMOHHOM| KOMMOMOHbIX
(POTOHUKM Ha nenaTensHOCTH. KBaAHTOBbIX
ocHoBe BNafeTb: COBPEMEHHbIMM crnocobamu TOYeK
HaHOCTYKTYPHbIX peLleHnst Hay4YHO-UHHOBALMOHHBIX 3ajad,
mMaTepuanos N YMETb NPUMEHSATb pe3yrnbTaTbl Hay4HbIX | MornoweHune
nccrnegoBaHun B UHHOBALIMOHHOM cBeTau
MK-4. CnocobeH 0EesaTenbHOCTH doTonNtoOMUHECL,
npodeccuoHansHo eHuus
paboTaTb C YyNopsA0YEHHbIX
nccnegoBarernbek J-arperaTtos
UM 1 NoSIMMETUHOBBI
ncnblTaTenbHbIM X Kpacutenen
obopyanoBaHuemMm,
npubopamu n
yCTaHOBKaMu B
npegmeTHON
obnactu
KBaHTOBOM
SMNEKTPOHUKN U
OTOHMKM
MpomexyTo4yHasi aTTecTaums (3a4eT, 3a4€T C OLLEeHKOWN) KM

19.2 OnuncaHve KpuTepueB M LWIKasfibl OLEHMBaHMA KOMMeTeHUun (pe3ynbTtaToB
oby4yeHus) Npu NPOMeXyTOYHOM aTTecTaumum

CooTHoLWeHne nokKasartenemn, KputepueB U LWWKalbl OueHNBaHUA pe3ynbTaTtoB Oﬁy‘-l&HVlﬂ

3aueéT

KOMMeTeHUun

Kputepun oueHnBaHusA

YpoBeHb ChOpMUPOBAHHOCTH
KOMMNeTeHuunn

LLikana oueHok

lNoceweHue

KOHMPOJIbHO-
u3MepumesnbHo20

dornosiHuUmesibHble
80/1POCHI.

nabopamopHbIx 3aHAMUU.
lMonHbIG omeem Ha 80rpoc

Mamepuarna 60 epemsi
3ayema. Omeemsnl Ha

lNoebiweHHbIlU 6ba3086bIl U
r1opoeoskIll yposHU

3a4ymeHo

Cucmemamuyeckue
3aHsmul 6e3

HeymeHue dasamb

nponycku nabopamopHbIX
yeaxumeJsibHOU NMPUYUHAbI.

omeemsbl Ha 80r1pocChbl

He 3a4meHo




3a4YeT C oueHKOM

Kputepun oueHvBaHus YpoBeHb CHOPMUPOBAHHOCTHU LWkana oueHok
KOMMeTeHLnn KOMMeTeHUnn
lNoceweHue lNosbiweHHbIU 6a308biIl U OMIIUYHO

nabopamopHbix 3aHAmMuUl. | Mopo2oebil yposHU
YcnewHoe 8binonHeHue
nabopamopHbix pabom.
lNonHbIG omeem Ha 80rpoc
KOHMPOITbHO-
u3MepumesibHo20
Mamepuarna 60 epeMsi
ak3ameHa. Omeembl Ha
dornonHuUmersbHble
8011POChI.

lNoceweHue Xopowutl 6a308bill U 1opozoskil Xopouwio
bonbwuHcmea ypO8HU
n1abopamopHbIx 3aHAMUU.
lpeumywecmeeHHoe
8bIr0/IHEHUE
nabopamopHbix pabom.
HenonHbili omeem Ha
KOHMPOITIbHO —
uamMepumersibHbIl
Mamepuar 80 8peMsi
aK3ameHa. YacmuyHbil
omeem Ha
donosiHUMesibHble
80r1pOChI.

HenonHoe noceweHue Huskul yposeHb ydoeiemeopumesibHO
n1abopamopHbIX 3aHAMUU.
®paesmeHmapHoe
8bIMO/THEHUE
nabopamopHbix pabom.
Omcymcmeue unu
HernosnHbIU omeem Ha
OCHOBHbIE U
dornonHuUmersbHble
80r1pOChI.

Cucmemamuyeckuli - Heydo8r1iemeopumesibHoO
nponyck nabopamopHbIX
3aHamul 6e3s
ysaxxumeJsibHoOU MPUYUHbI.
HeebinonHeHue
nabopamopHbix pabom.
HeymeHue dasamb
omeemabi Ha 80rpPOoCh!
KOHMPOITIbHO —
u3MepumersibHbIX
Mamepuaros.

19.3 TunoBble KOHTPOSbHbIEe 3a4aHUA UK UHble MaTepuanbl, Heo6xoauMble ANA
OLIEHKU 3HaHWUW, YMEHUI, HAaBbIKOB U (MNK) onbiTa AeATENbLHOCTU, XapaKTepusylowme
3aTanbl (pOpMUPOBAHUA KOMMNETEHLMIA B NpoLiecce 0CBOeHUsi obpasoBaTenibHOM
nporpamMmbl

19.3.1 lMepeyeHb BONPOCOB K 3a4eTy:
1. NpeacTaBneHnss 0 peKoOMBUHALNOHHOW, SKCUTOHHON U BHYTPULIEHTPOBOW NMIOMUHECLIEHLIMM
KOMNSTIOMAHbIX KBAHTOBbLIX TOYEK.
2. OCHOBHble NpPU3HaKN PeKOMBUHALNMOHHOIO CBEYEHUSI N MEXaHMU3Mbl PEKOMOBMHALNN.



3. 3aKOHbI KUHETUKMN 3aTyxaHuna JioMUHECUEHLIMN. BnusHne JloByLleK Ha KNHETUKY
JTIOMUnHecueHUunn HaHOCUCTEM.

4, 3KcnepmmeHTaanaﬂ annapartypa anda nccnegosaHna NiOMMHECUEHTHbIX CBOWCTB
HaHOCUCUTEM.

19.3.2 NMepeyeHb BONPOCOB K 3a4eTy C OL,eHKOM:
1. KoadbdurumeHTbl QMHLIWITENHA AN BbIHYXOEHHbIX U CMIOHTaHHbIX NEPEXOAOB. .
2. 3akoH byrepa.
3. TexHuka abcopOLUMOHHOWN CNEKTPOCKOMMUM HAHOCTPYKTYP.
4. OpHo- n gByny4veBble CNEKTPOOTOMETPbI.
5. YCTpOWCTBO M HasHayYeHne NHTErpupyroLWmnin cepbl NPU UCCnegoBaHUM AUCNEPCHbIX
HaHoMaTepuanos.\
6. TexHuka NMOMUHECLIEHTHOW CMEKTPOCKOMUN. Y CTPOMCTBO CNEKTPOdTYOPUMETPOB.
7. [OndpakuMoHHbIE N NPU3MEHHbIE CNeKTparnbHble NPMOOopLI.
8. WcTouHMKM BO3GYXKAEHNSA NMIOMUHECLIEHLINN.
9. Bpewms-pa3spelléHHble NIOMUHECLEHTHbIE NCCIIEN0BAHNS.
10. OcoBeHHOCTH NIIOMUHECLEHTHOW CMEKTPOCKOMUN HAHOCTPYKTYP.
11. YCTpONCTBO COBPEMEHHbIX MPMOOPOB ANs UccnegoBaHMs KOMOUMHALMOHHOMO paccesaHus.
12. MeToaMnKa ruraHTCKOro KOMOGMHaLMOHHOTO paccesiHus.
13. Yctpowncteo VK crnekTpooToMeTpoB.
14. Matepunansl ana UK ontukn.
15. MeToavka HapyLLEHHOro NOSTHOrO BHYTPEHHEro OTPaXKeHUs.
16. OKCMTOHHas 1 peKoOMBMHaLMOHHAsA NMIOMUHECLEHLMS HAHOKPUCTANOB NOMyNpPOBOAHUKOB.
17. OCHOBHbIE NPU3HaKN PEKOMBUHALMOHHOIO CBEYEHNS U MEXaHMU3Mbl PEKOMBMHaLMK.
18. BnugaHne noByLleK Ha KUHETUKY JTIOMUHECLIEHLIMN HAHOCUCTEM.
19. BkcnepumeHTaneHasa annapartypa ns uccrefoBaHus NIOMUHECLIEHTHbLIX CBOMCTB
MOJIEKYN U KpMUCTanmos.
20. MornolleHne ceeTa opraHNYECKUMN MOSEKYNaMMU.
21. OCHOBHbIE NOHATUA, XapaKTEPUCTUKN N 3aKOHbI TIIOMUHECLIEHLIMN OPraHNYeCKUX MOSeKy .
22. OnTu4yeckne cnekTpbl NOrfoLWeHns 1 NioMUHeCUEHUMM J-arperatoB NOMMETUHOBBIX
Kpacuternen.
23. Knaccudomkauus, CBA3b CTPOEHNS Kpacutenen ¢ ux XpoModopHbIMM CBOMCTBaAMM.
24. OneKTpOHHbIM cnekTp nornoweHus J- arperata. OCHOBHbIE NapamMeTpbl.
25. OnpegeneHune ymicna Monekyn B arperate no onTUYeCKOMyY CNeKTpy.
19.4. MeToan4yeckme maTtepumanbl, onpegensrowme npouenypbl OUeHUBAHUA 3HAHUN,
YMEHUHN, HaBbIKOB U (UNN) oNbiTa AEATEeNIbHOCTU, XapaKTepPU3yLWKUX 3Tanbl
¢opmMupoBaHua KOMNEeTeHUNN

OueHKa 3HaHWI1, YMEHWUIA U HaBbIKOB, XapaKTepuaytowasi aTanbl OpMUPOBaHUS KOMMETEHLNI B
pamMKax U3y4eHust AUCLMNINHBI OCYLLIECTBNAETCS B XOA€e TEKYLLEN U NMPOMEXYTOYHOM aTTecTaLui.
Tekylas atTectauusi NpoBOANUTCS B COOTBETCTBUM C [MonoxkeHnem o TekyLlen atTectaumm
obyyaroLmMxcsi No Nnporpammam BbiclLero obpasoBaHusi BOpoHeXCKoro rocyaapCTBeHHOro
yHuBepcuTeTa. Tekylias atTectauus NpoBoAUTCS B hOpME: YCTHOro onpoca (MHAMBUAYanNbHbIN
onpoc, poHTanbHas 6ecefa); TECTUPOBAHNS; OLEHKWN pe3ynbTaToB NPaKTUYECKOW AeSTENbHOCTU
(BbINONHEHWE nabopaTopHbIX paboT). Kputepmmn oueHMBaHNA NpUBEAEHbI BbILLE.
MpomexxyTouHas aTTecTauus NpoBOAUTCS B COOTBETCTBUM C [MONOXEHNEM O NPOMEXYTOUHOW
aTTecTauumn obyyatoLwmxcs no nporpammam BbicLLero o6pasoBaHmsi.
KoHTponbHo-n3MepuTenbHblE MaTepUarbl NPOMEXYTOYHOW aTTeCTauun BKIOYaloT B cebs
TeopeTnyeckne Bonpochl, NO3BOSISIOLLME OLEHUTb YPOBEHb NONYYEeHHbIX 3HAHWIA.

Mpy oueHMBaHWM WCMONb3YEeTCA KayecTBeHHasl Lkana oueHok. KpuTepun oueHuBaHMS
NnpuBeaEHbI BbILLE.



