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9. Uenu n 3apgaum y4e6HOM AUCLMNIIUHDI:

Lensmu 0C80€HUS y4ebHou oucuunmnuHbl SA6/1I0MCS. dopmupoBaHmne
npodeccnoHanbHON KOMMNETEHUMN CTYAEHTOB (PU3NYECKOro gakyrnbreTa, oby4varowmxca Ha
no marmcrepckon nporpamme "OnTuka U HAHOOTOHMKA", B 06N1ACTU COBPEMEHHbLIX METOL40B
ONTUYECKON CMEKTPOCKOMUU HAHOCTPYKTYP.

3adayu yyebHol ducuunIuHbI:

- cdopmmpoBaTb Yy CTYAEHTOB HaBbIKM MPAKTMYECKOro WCMOSb30BaHUS OCHOBHbIX
METOA0B COBPEMEHHOWN CMEKTPOCKONUM AN1s1 aHanm3a HaHOCTPYKTYP;

- NOMyYnTb MpPaKTUYECKMe HaBbIKM MNOArOTOBKM nNpod Ans aHanuaa,
NHTEepnpeTauumn CNEKTPOB B paMKax KaXK4oro Mmetoga.

3anmcm u“

10. MecTo y4ye6GHOM AucUMNNUHbLI B CTpyKType OOI:
yacmu uukna ducuunnuH b1. Sensemcs Kypcom no ebibopy.

Kypc omHocumcsi K_eapuamusHou

11.MnaHnpyembie pe3ynbTaTbl 06y4YeHUA No aucuunnuHe/Moay o (3HaHUA,YMEHUSA,
HaBblKM), COOTHECEHHble C  nNnaHMpyeMbiMW  pe3ynbTaTaMu  OCBOEHMUS

o6pasoBaTenbHOM NporpaMmbl (KOMNETEHUUAMU BbiNyCKHUKOB):

Kog | HasBanue Koa(bl) | HamkaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHL MK
MK-3 | CnocobeH k MK-3.3 | MNnaHupyeT npoekTHble | 3HaTb: OCHOBHbIE pasaerbl (PU3NKK
paspaboTtke u n ncenegosaTtenbckne HeobxoaMMble ANs peLleHns Hay4YHo-
onTMMm3auum paboTbl, NpoeKkTupyeT WHHOBALMOHHbBIX 3a4ady, N NPUMEHEHNS
TEXHOMNOorMNn TEXHOMNOrMYeCcKnn pe3ynbTaToB Hay4HbIX MCCNeaoBaHMN
npounseoacTea npouecc NPoOM3BOACTBA | B UHHOBALUMOHHOW AEATENbHOCTU
npubopoBs nNpubopoB KBaHTOBOM yMeTb: peliaTb Hay4Ho-
KBaHTOBOW 3MEKTPOHMUKM U WHHOBALMOHHbIE 3a4a4u, N NPUMEHATb
SMEKTPOHUKN 1 dOTOHUKM Ha ocHOBE pesynbTaTbl Hay4HbIX UCCrEe0BaHUA B
hOTOHMKM Ha HaHOCTYKTYPHbIX WHHOBALMOHHOW AeATEeNbHOCTY.
OCHOBe martepuanos, ymeeT BrageTb: COBpEMEHHbIMU cnocobamu
HaHOCTYKTYPHbIX paspabaTtbiBaTb peLleHns Hay4YHO-MHHOBALMOHHbIX
mMaTepuanos TEXHOMNOrMYeCKyo 3agayd, U ymeTb NPUMEHATb
OOKyMeHTauuto, pes3ynbTaTbl HAy4YHbIX UCCNeAoBaHUN B
KOOpAUHMPOBaTb WHHOBALIMOHHOW AEATENbHOCTM
AesaTenbHoCTb pabounx
rpynn
IMK-4 | CnocobeH MK-4.2 | Pewas pa3nuyHble 3HaTb: METOAMKM paboTbl C
npodpeccmoHansHoO npodeccuoHasnbHble nccneaoBaTenbCKMM UCTbITaTeNbHbIM
paboTtaTb C 3aJaun, npumeHsieT obopyaosaHvem, npubopamm un
uccnegoBaTenbCKUM 3HaHWUsS pr3nYecknx yCTaHOBKaMu B NpeaMeTHON obnacTtu
W UCnblTaTeNbHbIM npuHUMnoB paboTsl KBaAHTOBOW 3M1EKTPOHUKN 1 (DOTOHMKM
obopyaoBaHuemMm, nNpubopoB KBAaHTOBOM yMeTb: npodeccrnoHanbHo paboTaTb ¢
npubopamu un 3MNEKTPOHMUKM U nuccneaoBaTenbCKMM UCTbITaTeNbHbIM
yCTaHOBKamMu B hOoTOHMKM, 6a30BbIX obopygoBaHunem, npubopamu n
npegMeTHoOM TEXHOMOrMYEeCKNX yCTaHOBKamu B NpeaMeTHoW obnacTtu
o6racTn KBQHTOBON npoLeccos u KBAHTOBOW 3NEKTPOHUKN N (POTOHWUKM
3MNEKTPOHUKM 1 TEXHOMNOrMYEeCKOro BnageTb: Npuémamm paboTbl ¢
POTOHMKM obopydoBaHus. nccnegoBaTenbCKMM UCTbITaTeNbHbBIM




MK-4.3

CornacosbiBaeT
BO3MOXHOCTU U
nopsiookK
NCMNonb30BaHNs
nabopaTtopHoro
obopynoBaHusa ans
nccnegoBaTenbCKUX U
3KCMEPUMEHTamNbHbIX
paboT no aHanuay
mMaTtepuvanos u
onpoboBaHuio
TEXHOMOrNYECKNX
npoLeccoB

obopynosaHuem, npubopamu n

yCTaHOBKaMu B nNpeamMeTHOM obnactu
KBaHTOBOW 3NEKTPOHUKN N (POTOHUKM

12.06bemM gucuuniuHbl B 3a4eTHbIX eguHuUax/vyac - 7/252.

dopMa NPOMEXYTOYHOM aTTecTauumn: 3a4eT, 3a4€ET C OLIEHKON

13 Buabl y4ye6Hon paboThl

TpyaoemMKoCTb
" Mo cemecTtpam
Bug yuebHow paboTbl Bcero 3 p v
AyauTOpHbIE 3aHATUS 156 96 60
nekumm 16 16
B TOM YuChe: npakTnyeckme
nabopaTtopHble 124 80 60
CamoctodaTensHas pabora 96 48 48
B TOM ymucne: kypcoBas pabora (nMpoekT)
dopMa NpoMEXYTOUYHOM aTTecTaumm 3a4et 3a4eT C OLEeHKoN
3ayem, 3a4em c oueHkou
Utoro: 252 144 108

13.1 CopepxaHue pa3genoB AUCLUMNIIUHBI:

Ne
n/n HanmeHoBaHue pasgena ancumnnmHbl CopepxaHue pasgena gUCUUnivHbl
01 Koagppuyuenmsi QidHwmeliHa. SakoH byzepa. TexHuka
BeedeHue. Teopemuyeckue 0CHO8bI abcopbuyuoHHoU cnekmpockonuu HaHocmpykmyp. OOHo- u
abcopbuyuoHHOU 35IEKMPOHHOU dsynyyesbie criekmpogomomempsl. Yecmpolcmeo u
CreKmpoCKonuu. HasHa4YyeHue uHmeezpupyrowul cghepbi npu uccredosaHuu
AucriepcHbIX HAHOMamepuarsios.
02 TexHuKa rroMuHecyeHmMHouU criekmpockonuu. Yempolcmeo
criekmpocbriyopumempos. [JuchpakyuoHHbIe U NpU3MeHHbIe
Teopemuyeckue 0CHO8bI pogpryop pos. Hudbpaky p
~ criekmparibHbie npubopsl. icmo4yHUKU 8036y0eHUs
JIIOMUHECUEHMHOU criekmpocKonuu ..
JIIOMUHecUeHyuu. Bpems-paspeléHHble TIoMUHeCUeHMHbIe
HaHoMampuarsos. o
uccredosaHusi. OcobeHHOCMU MIOMUHECUEHMHOU
CrIEKMPOCKONUU HaHOCMPYKmMyp.
03 Ycmpolicmeo cospemeHHbIx npubopos 05151 uccriedosaHust
Criekmpockonusi KoMbuHayUOHHO20
KOoMbBUHayUOHHO20 paccesiHusi. Memoduka au2aHmcKo2o
paccesiHus ceema.
KOMOUHaUYUOHHO20 paccesiHUsI.
04 Yempoicmeo UK cnekmpoghomomempos. Mamepuarne! 0ns
UHpaKkpacHas criekmpocKonusi UK onmuku. Memoduka HapyuweHHO20 MofIHO20 8HYMpPEeHHe20
OMpaxeHus.
05 Criekmpbi nozrnouwjeHusi ceema u OkcumoHHasi U pekoMbuHauuOHHasi  JIIOMUHECUEHUUS
gomontoMuHecyeHyuU HaHOKpucmarnios mosynpo8odHUKko8. OCHOBHbIe MpuU3HaKu
10J1yrPO8OOHUKOBbIX KOJITOUOHbIX PEKOMBUHAUUOHHO20 C8EYEHUST U MexaHU3Mbl peKkoMbuHayuu.
K8aHMmMOoBbIX MoYeK BnusiHue  nosywek  Ha  KUHEMUKYy  JIIOMUHECUEHUUU
HaHocucmeM.  OkcriepuMmeHmarsibHasi — annapamypa  Ons
uccredosaHusi  JIIOMUHECUEHMHbIX c8olicme MOseKyn U
Kpucmarnnos
06 Criekmpbi no2nouwjeHuUsi ceema u [NoznoweHue ceema opaaHu4yeckumu monekynamu. OCHOBHbIe




hOMOoIIOMUHECUEHUUST YTopPsSIO0YEHHbIX J-
azpezamoes MonuMemuHo8bIX kpacumenel

MOHSIMUS, XapakmepuCMUKU U 3aKOHb! JIIOMUHECUEeHUUU
opeaaHuyeckux mMorekyn. Onmudyeckue criekmphbi Mo2r0UeHUsT
U IIOMUHecUeHyuU J-aepe2amos noumMemuHo8bIX
kpacumened. Knaccugukayusi, cesiab CmpoeHUsi kpacumersel
C UX XpOMOGOPHbIMU ceolicmeamMu. OneKmpOHHbIU Criekmp
noanowerust J- aepezama. OCHOBHbIE rapamempabi.
OnpederneHue 4ucna MoneKysn e azpeaame o ormu4yeckomy
criekmpy.

13.2 Pasgenbl gUcUmMnivuHbl U BUAbl 3aHATUN:

Bugpl 3aHaTUR (4acoB)
Ne HanmeHoBaHue pasgena
Mpaktnye | Jlabopat |[CamocTosiTenbH
n/n OVCUUNNUHBI Jlekuumn Bcero
cKune OpHbIe as paboTta
01 BeedeHue. Teopemuyeckue 4 16 20
OCHO8bI abcopbUUOHHOU
371EKMPOHHOU CIEKMpPOCKONUU.
02 Teopemuyeckue 0CHO8bI 4 16 20
JIFOMUHECUEHMHOU
criekmpockonuu
HaHoMampuarsios.
03 Criekmpockonusi 4 16 20
KOMOUHaUUOHHO20 paccesiHusi
ceema.
04 UHpakpacHas criekmpockonus 4 16 20
05 Criekmpbi noarnouwjeHusi ceema u 80 16 96
ghomorntomMuHecueHyuU
M101yrpPo80OHUKOBbIX KOSTOUOHbIX
K8aHMOoBbIX MoYeK
06 Criekmpbi noarouweHuUsi ceema u 60 16 76
pomonnoMuHeCcUeHYUs
yrnopsidoyeHHbIx J-azpeeamos
MoSIUMEMUHO8bIX Kpacumesel
Umoeo 16 140 96 252

14. MeToan4yeckne ykasaHus ans ooyyaroLwwmxcs no 0OCBOEHUIO ANCLUNIIUHDI

OcHo8HbIMU amanamu oceoeHus1 ducyunnuHbl « OCHO8bI ONMUKU K8aHMOBbLIX MOYEK» S8/SHMCS:

*  U3yueHue y4ebHOU, Hay4yHOU U MemooOu4vecKkoU Jiumepamypbl, Mamepuasaos nepuodUHECKUX
usdaHul ¢ npusriedyeHUeM 371eKMpPOHHbIX cpedcme Hay4yHoU UuHghopmayuu.

* [lodzomoeka Kk nabopamopHbIM 3aHAMUSM, 0GhOpMIIEHUE OM4Yemos.

B xode nodszomosku K meKywum ammecmauusiM U [poMexXymoyHol ammecmauuu cmyOeHmy
pekoMeHdyemcss aKkmueHO UCMofb308amb  3/1€KMPOHHbIU  obpa3osameribHbil  nopman Moodle —
3/IeKMpPOHHas cpeda AucyunuHbl, ¢ npedocmasneHueM rnpeseHmauuli nekyud, 3adaHul O 8bINOSIHEHUS
npakmu4eckux U JsiabopamopHbix pabom, OO0MNOAHUMENLHO20 MeopemuyecKkoe0 Mamepuana Uu
HOpMamugHOo-npasosbix OOKYMEHMmMO8 1o memam U repeqyHel e0rpocos 0rsi Mod20moeKU K MmeKyuwum
ammecmauusM U npomMexxymoyHol ammecmauuu. Takxe cmydeHmy pekomeHAyemcs Ucrosib308amb 8€Ch
Habop memodos u cpedcme co8peMeHHbIX UHGOPMaUUOHHbIX MEXHOT0aull Or1s U3yYeHUsi ome4yecmeeHHOU
u 3apybexHol numepamypbi Mo QUCYUNIUHE, OUEHKU U aHanu3a ee meKyuweao COCMOsiHUSI U Mepcrnekmus
paszsumus. Emy npedocmaernisemcss 803MOXHOCMb pabomamb 8 KOMMbIOMEPHbIX Krnaccax ¢hakyrnbmema
(313a aydumopus), umems docmyn Kk WHmMepHem-pecypcam U 37eKmpPOHHOU rnoyme, Uucrosib3oeams
umeroujuecss Ha kKagedpe ONMUKU U CIIEeKmMPOCKONUU @u3uveckoz2o ¢hbaKynbmema UHQOPMaUUOHHbIE
mexHorioauu, ucronb3oeams pecypckl 3oHanbHOU Hay4yHol 6ubnuomeku BI'Y, 8 mom ducre 31eKmpoHHO-
6ubnuomeyHsie cucmemsil.

15. Nepe4yeHb OCHOBHOW U AONOSIHUTENBLHOW NUTEpPaTypbl, PeCYypPCOB UHTEPHET,
HeobxoAMMbIX ANA OCBOEHUSA OUCLUMUNIINHDI (CHUCOK flumepamypbl 0GhOPMIISEMCs 8
coomeemcmeuu ¢ mpebosaHusmu OCT u ucrionb3yemcsi obwjasi ckgo3Hasi Hymepayusi 01151 ecex audos
UCMOYHUKO8)

a) OCHOBHada nuTepartypa:

Ne n/n

McTOYHMK
JlromuHecueHmHbIl aHanus seujecmea : [locobue 0nsi cmydeHmos : CnieyuanbHocms "®usuka” (010400)
1. | /BopoHex. eoc. yH-m, Kagh. onmuku u cnekmpockonuu; Cocm. :T.B. BonowuHa, U1.B. Kaseykasi .—
Boporex, 2004 .— 35 c.
Teopusi, mexHUKa U rpakmuka UHgbpakpacHoU CrieKmpOoCKONuU opaaHu4ecKux MosneKyn : yyebHoe
2. nocobue / O.B. OsuuHHukos, T.C. KoHdpameHko, M.C. CmupHoe ; BopoHex. 20C. yH-m .— BopoHex :
UN3damenbckul dom BI'y, 2015 .— 173 c.




JlromuHecuyeHyus kpucmarios ;| y4ebHoe nocobue 0nisi gy308 : [0nss cmyd. 4 K. OHes. omd-HuUs ¢hu3. ¢hak.
3 HanpaeneHus: 010700-®usuka, cneyuansHocmu 010701-®usuka] / BopoHex. eoc. yH-m ; cocm.. T.B.
: Bornowuna, U.B. Kaseukasi , J1.1O. JleoHosa .— BopoHex : UL BI'Y, 2012 .— 80 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-137.pdf>.
0) gononHutensHasg nuTeparypa:
Ne n/n McTOYHMK
4 AHmMoHoe-Pomarosckull, B.B. Kunemuka ¢homornromuHecyeHyuu kpucmariogocgopos / B.B. AHMoHo8-
’ Pomaroesckuli ; AH CCCP, ®usudeckul uH-m um. 1.H. Jlebedesa .— M. : Hayka, 1966 .— 323 c.
5 Kropu, . ITomuHecueHyus kpucmarnnos /. Kwopu ; lep. ¢ ¢pp. H.M. JlosuHckod, nod.ped. H.A. Tornicmozo
) .— M. : Ns0-80 uHocmp. num-pbi, 1961 .— 200 c.
6 FananuH, M.[. ITromuHecueHyusi monekyn u kpucmarsnos / M.[.ManaHuH ; 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. Ancghumos «Teopusi J-rosiockl: om 3kcumoHa @PpeHKessi K nepeHocy 3apsida» Ycnexu
) gusuyeckux Hayk. 2007. T.177. C.1033—1081. http.//ufn.ru/ru/articles/2007/10/a/
Lbketme, T. . OcHosbl meopuu ghomozpaghudeckoeo npouyecca / T. [Dxetmc, k. XueeuHc ; Nep. ¢ aHen.
8. K.N. Mapxunesuya, A.C. XeliHmaHa ; 100 ped K.B. Hubucosa .— M. : 3d-e0 uHocmp. num-psbi, 1954 .—
280 c.
9 Wanupo B. Y. TeopeTuyeckme Havana cotorpaduyeckoro npouecca / b.W. Wanupo .— M. : Sgutopuman
) YPCC, 2000 .— 288 c.,
10 Aduposuy, 3./. Hekomopbie 80rpockl meopuu froMuHecuyeHuuu Kpucmarsnnoe / 3.M. Aduposuy .— 2-e
" | uzd. — M. : l'oc. usd-e80 mexH.-meopem. num., 1956 .— 350 c.
11 tD0K2, é\g.B. BeedeHue 8 KuHemuky ntoMuHecyeHyuu Kkpucmannogocgpopos / M.B. ®ok .— M. : Hayka, 1964
— C.
12 CmenaHos, 6.U. BeedeHue 8 cospemeHHyro onmuky : [NoenowieHue u ucryckaHue ceema K8aHmo8bIMU
" | cucmemamu / b6.1. CmenaHos; Ped.B.l1.[pubkoseckuli .— MuHck : Hasyka i maxHika, 1991 .— 479 c.

B) MHpbOPMaLMOHHbIE 3M1eKTPOHHO-0Gpa3oBaTebHble pecypchbl:

Ne n/n MCTOYHMK
13. | lNouckosas cucmema e-library.ru
14. | lNouckosasi cucmema google.ru
15. | Apxus Hay4HbIX XypHanos http://arch.neicon.ru/
16. | EQuHoe okHo docmyna K obpa3osamersibHbiM pecypcam. bubnuomeka http://window.edu.ru/
17. | OnekmpoHHbIl kamanoe 3HB BI'Y https:.//www.lib.vsu.ru/
18, SnekmporHas 6ubnuomeka None4umernbcKko2o cogema MexaHUKO-Mamemamu4yecKo2o ¢hakynbmema

MrY lib.mexmat.ru

16. MNMepeyeHb y4yebHO-MeTOAMYECKOrO 06ecneyYeHUs AN CaMOCTOATENIbHON paboTbl
(y4ebHo-memoduydeckue pekomeHdayuu, nocobus, 3adadyHuKuU, MemoouyecKue yKa3aHusl Mo 8bIMOSTHEHUIO
rnpakmu4yeckux (KOHmMposbHbIX) pabom u 0p.)

Nen/n | cTOYHUK

1. JlromuHecyeHmHbIl aHanus sewiecmsa : [ocobue dna cmydenmos : CrieyuanbHocms "®usuka” (010400)
/ Boporex. 2oc. yH-m, Kagh. onmuku u cnekmpockonuu; Cocm. :T.B. BonowuHa, U.B. Kaseykast .—
BopoHex, 2004 .— 35 c.

2. JlomuHecyeHyus kpucmarios : y4ebHoe nocobue 0nsi 8y308 : [0 cmyQ. 4 k. OHes. omd-HuUs ¢hu3. ¢hak.
Hanpasnernus 010700-®u3suka, crieyuansHocmu 010701-@u3suka] / BopoHex. eoc. yH-m ; cocm.: T.B.
BornowuHa, N.B. Kaseukasi , J1.1O. JleoHoea .— BopoHex : ML BI'Y, 2012 .— 80 c. : un.
<URL.:http:.//www.lib.vsu.ru/elib/texts/method/vsu/m12-137.pdf>.

3. AHmoHoe-PomaHosckull, B.B. KuHemuka ¢ghomontoMuHecueHyuuU Kkpucmarsnnogocgopos / B.B. AHmoHos-
Pomarosckuli ; AH CCCP, ®usuyeckuli uH-m um. I1.H. Jlebedesa .— M. : Hayka, 1966 .— 323 c.

4. Kropu, 4. IlomuHecueryus kpucmannnos / . Kiopu ; lep. ¢ ¢pp. H.M. JlosuHckol, nod.ped. H.A. Torcmozo
.— M. : N30-60 uHocmp. num-pb1, 1961 .— 200 c.

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

6. B.B. Ezopos, M.B. Angumos « TeopusiJ-nonocel:omakcumoHa®peHkersiknepeHocy3apsida» Ycnexu
gusuyeckux Hayk. 2007. T.177. C.1033—1081. http.//ufn.ru/ru/articles/2007/10/a/

7. Ihxketive, T. . OcHosbl meopuu ghomoepachudeckoezo npouecca / T. [Dxkelme, k. XueeuHc ; Nep. ¢ aHan.
K.U. Mapxunesuya, A.C. XelinmaHa ; 1od ped K.B. Yubucosa .— M. : N30-80 uHocmp. num-pbi, 1954 .—
280 c.

8. LWanupob./. TeopeTudeckme Hadana gpotorpadgudeckoro npouvecca / 6.W. lWanupo .— M. : Santopuan
YPCC, 2000 .— 288 c.,

9. Aduposuy, 3.U. Hekomopeble 80rnpocskl meopuu MoMUuHecuyeHUuu Kpucmarnnos / 3.U. Aduposuy .— 2-e
u30. — M. : loc. uzd-eo0 mexH.-meopem. num., 1956 .— 350 c.

10. ®ok, M.B. BeedeHue 8 KuHemuky filoMUHecUyeHyuU kpucmaisnogocgopos / M.B. ®ok .— M. : Hayka, 1964
— 282c.

11. CmenaHos, 6.U. BeedeHue 8 cospemeHHyro onmuky : [loenowieHue u ucrnyckaHue ceema KeaHmosbiMu

cucmemamu / 6.1. Cmenaros; Ped.B.l1.I pubkosckul .— MuHck : Hagyka i maxHika, 1991 .— 479 c.



http://www.lib.vsu.ru/elib/texts/method/vsu/m12-137.pdf
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2-%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9A%D1%8E%D1%80%D0%B8,%20%D0%94%D0%B0%D0%BD%D0%B8%D1%8D%D0%BB%D1%8C%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21409&TERM=%D0%93%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://ufn.ru/ru/articles/2007/10/a/
http://ufn.ru/ru/articles/2007/10/a/
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4677&TERM=%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81,%20%D0%A2.%20%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4668&TERM=%D0%A8%D0%B0%D0%BF%D0%B8%D1%80%D0%BE,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%98%D1%81%D0%B0%D0%B0%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%90%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%AD.%D0%98.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%A4%D0%BE%D0%BA,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNonb3yeMble ANA peanu3auum y4eoHowm
OUNCLUUNIUNHBI, BKITIOYaA nporpamMmmHoe obecnevyeHne u HhopmaLMOHHO-
crpaBoOYHble cUCTeMbI (NMpu Heo6XxoANMOCTH)

B yuyebHom npouecce ucnionb3dyromcs  cnedyrwuwue obpasogamersibHble  mexHosoauu. 1o
obpasosamerbHbIM hopMaM: feKyuu, npakmuyeckue u nabopamopHbie 3aHsmus. [lpeobnadarouwumu
memodamu u rnpuemMam 0bydeHUs A6MIomcs: 06bACHUMEbHO-UMITIFCMpamueHbie (06bscHeHue, Mokas —
demoHcmpauyusi y4ebHoe2o0 mMamepuana u 0p.); akmueHblie (aHanu3 y4ebHoU u Hay4yHoU Jiumepamypsbl,
cocmaerieHue cxem U 0p.) U UHMepaKmueHble, 8 MOoM Yuciie u 2pyrnosbie (83aumMHoe obyvyeHue 8 ¢hopme
noGzomoseku U obcyx0eHuss 00knados); UHGOPMaUUOHHbIe, MynbmumedulHbie (paboma c caimamu
akadeMu4ecKux cmpyKkmyp, Hay4HO-uccredogamesibCKUX opeaHu3auyul, 31eKmpoHHbIx bubmuomek u dp.,
paspabomka npeseHmayuli, coobweHul u Ooknados, paboma C 3SMEKMPOHHbIMU ObyYarwuMu
npoepammamu u m.ri.).

OpeaHu3ayuoHHass cmpykmypa feKyuoHHo20 3aHsmus: 1. @opmynuposka membl, uesnel 3aHsamus,
rnocmaHoeka npobremHoz20 eorpoca. 2. Pa3bsiCHeHue 80rpoco8 MeopPemuyecKo20 U MPaKmMu4ecKo20
nnaHa Ons peweHus rocmasneHHol npobnemsi. 3. PaccmompeHue nymed peweHus rnpobrnemMHo20
80ripoca Ha KOHKpemHbIx npumepax. 4. 3akndeHue, hopmynuposka ebi80008. 5. Popmynuposka 3adaHus
0 camocmosimenbHoU domawHel pabomsl. O38yyugaHue membi criedyrou,e20 3aHsImusl.

OpezaHusayuoHHasi cmpykmypa nabopamopHoeo 3aHsmus: 1. @opmynuposka uenel 3aHAmMus U
omeembi Ha 8orpockl cmydeHmos. 2. O3HakoM/eHUe C meopemuyeckoll 0CHo8oU pabombl, OCHOBHbLIMU
npuemamu U mexHukol 6esonacHocmu rnpu pabome c ucrnonb3yembiMu npubopamu u peakmusamu.3.
BbinoniHeHue akcriepumeHmarbHoU Yacmu pabomsl. 4. Obpabomka sKcriepuMmeHmarsbHbIX pe3yfbmamos u
npedocmasrneHue ux 0ns npedsapumeribHOU rPoeepKU rpernodasamerto.

Sawuma nabopamopHol pabombi MPOBOOUMCS C UEsIbI0 8bISIBIIEHUS] YPOBHS OCBOEHUS Mamepuarna o
memamuke pabomsi, criocobHocmu O0amb MPasuibHYl0 MPaKMmosKy pe3yrbmamam, MOyYeHHbIM Mpu
ebirnonnHeHUU pabomel. 3awuma pabombi 3aknvaemcs 6 ogopmieHuu pabom, ycmHol 6ecede
npenodasamerisi coO cMyOeHmMOoM 10 MoslyYeHHbIM 8 pabome pe3yribmamam U OCHO8HbIM Meopemuy4yecKum
MOHAMUSIM 10 meme pabomesi.

Tekywuli KOHMPOb PoO8ooUMCs fymemM MpPo8ePKU 8bINoNHeHUss domalHe2o 3adaHusi, 8X00HO020
KOHMpOoJIsi (8 sude caMocmosimesibHbIX U KOHMPOsbHbIX pabom, Ookinados u pegepamos).
lpu peanu3sayuu QUCYUMNIUHbI C UCMOMb308aHUEM dUCMaHUUOHHbIX 0bpasogameribHbIX MexHo102ul
UCrnonb3yrmcs UHCMPYMeHMbI 371IEKMPOHHOU UHGbOpMayUOHHO-06pa3osamernbHOU cpedbi BI'Y
«3nekmpoHHbIl yHueepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsuchl
sudeokoHgepeHyul (BigBlueButton, Zoom, Discord u 0p.), 3nekmpoHHasi nodyma, MecceHOxepbl U
coucemu.

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHrne AUCLUNIIUHDbI:

YuyebHasi aydumopusi 0Onsi nposedeHUs 3aHamul JIeKUUOHHO20 muna: Hoymbyk Asus, ¢
B803MOXHOCMbIO MOOKIOYeHUsT K cemu "WIHmepHem" u obecrieyeHuem Oocmyrna 8 37eKMPOHHYIO
UHhopmayuoHHo-obpazoeamernbHyto cpedy BlY, [llpoekmop BenQ MS 612ST, [ocka macHUMHO-
mapkepHas 100*200. lNpoepammHoe obecneyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc),
Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNpoepammHasi cucmema Onsi 0bHapy»xeHusi
meKcmoebIx 3aumMcmeosaHuli 8 y4ebHbIX U Hay4Hbix pabomax «AHmurnnazuam.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. lNpoepammHbili Komrnekc dns 3BM - MathWorks.
Cucmema uHxeHepHoe2o moodenupoesaHuss ANSYS HF Academic Research.

YyebHo-Hay4Hass nabopamopusi noMuHecyeHmHou crekmpockornuu, obopydogaHHasi MnosTHOCMbIO
asmomMmamuyeckumMm  criekmpogriyopumempom Ha 6asze MoHoxpomamopa MLOP-23 u ®3YR955P
(Hamamatsu), pabomarwe2o 6 pexume cyema QOMOHO8, a mMmakKXe B0/IOKOHHO-OMNMUYEeCKO20
criekmpasibHo2o Komriniekca ¢hupmbl Ocean Optics 6ase crniekmpomempa Maya~Pro 2000 . Komnbromep,
y4yebHas u Memodudeckasl lumepamypa, npozpamMmmMmHoe obecrieyeHue.

Aydumopusi 0nsi epynnoebix U UHOUBUOyaslbHbIX KOHCynbmauyul, mekywel U rpoMeXymoyHoU
ammecmauuu

Aydumopusi 0na camocmosimersibHOU pabombl, KOMAbOMepPHbIU Knacc ¢ OocmyrioM K cemu
«MlHmepHem»: Komribromepbl (MOHUMOPbI, cucmeMHbie 6roku) (15 wm.)

Peanuszayusi OucyuniuHbl C PUMEHEHUEM 3/IEKMPOHHO20 0bydYeHuss U OUCMAaHUUOHHbIX
obpaszosamerbHbIX MexHomnoaul ocyuecmernsemcs depe3 obpaszosamerbHbIl rnopman "3nekmpoHHbIl
yHusepcumem BI'Y" (https://edu.vsu.ru).

19. PoHA OLEHOYHbIX CPeACTB:


https://mooc.vsu.ru/

19.1 MNepeyeHb KOMNETEHUUA C yKa3aHMEM 3TanoB (POPMUPOBaAHUSA U NITaHUPYEMbIX
pe3ynbTaTtoB 00y4YeHus

Koa u cogepxaHune MnaHupyemble pe3ynbTaTbl 00y4YeHUs OTansl
KoMmneTeHuun (Mnu (nokasaTtenu JOCTUXEeHUS 3a4aHHOro dopmMrpoBaHns ®0C
ee 4yacTu) YPOBHS1 OCBOEHWS KOMMETEHLIMM KOMMeTeHuun (cpeac
nocpeacTsoM POPMUPOBAHUSA 3HAHUI, (pasgensbl (Tembl) TBa
YMEHWIA, HaBbIKOB) ANCLMNNUHBI UNn OLIEHVB
MoAyns 1 UX aHus)
Hanm66eHOoBaHWE)
MK-3. CnocobeH Kk [3HaTb: OCHOBHbIE pasgensl dpuankm| Jtansl 1-2 YCTHBIN
paspaboTke u HeobxooMMble  AnNS  pelleHus  HayuyHo-| [lornoileHve onpoc.
onTMMm3auum MHHOBALMOHHbIX 3ada4y, W MNpUMEHEHWs| cBETa U OtyeT no
TEeXHOMNormm pe3ynbTaToB HaydHbIX uccregoBaHu Bl POTONKOMUHECL, nabopatop
npou3BoaCcTBa MHHOBALMOHHOWN AEATENIbHOCTH eHuma Hom pabote
npmbopos yMeTb: pewatb  Hay4YHO-MHHOBALMOHHbIE| NOMYNPOBOAHMK
KBaHTOBOW 3afaun, U NPUMEHNATb pe3ynbTaTbl Hay4HbIX| OBbIX
3MNEKTPOHUKN U nccrnegoBaHun B WHHOBALMOHHON| KOMMOWAHbIX
POTOHUKM Ha neAaTensHOCTU. KBAHTOBbIX
ocHoBe BNafeTb: COBPEMEHHbIMM cnocobamm To4YeK
HaHOCTYKTYPHbIX peLLeHns Hay4YHO-MHHOBALMOHHBIX 3a4au,
MaTtepuanos N yMeTb NPUMEHSITb pe3ynbTaTbl Hay4HbIX | [ornolleHne
nccrnegoBaHun B UHHOBALMOHHON cBeTau
MK-4. CnocobeH [eATenbHOCT doToNnMMHECL,
npodeccuoHansHo eHums
paboTaTtb C YNOPSIAOYEHHbIX
nccnegoBaTenbCeK J-arperaToB
UM U NoNMMETUHOBBI
ucnblTaTtenbHbIM X Kpacutenen
obopyaoBaHUEM,
npubopamu n
yCTaHOBKamMu B
npegmeTHON
obnactu
KBaHTOBOW
SMNEKTPOHUKM U
dPOTOHMKU
MpomexyToyHas aTTecTauus (3ayeT, 3a4eT C OLLEHKOM) KM

19.2 OnucaHue KpuTepuveB U LWKanbl OUEHUBAHUA KOMMeTeHUUn (pe3ynbTaToB
oby4yeHus) Npu NPOMeXyTOYHOM aTTecTauum

CooTHoLeHue noKkasarenemn, KputepueB U WWKarnbl OLeHNBAaHUA pe3yrnbTaToB o6yL|e|-|vm

3aueT

KOMMeTeHuun

Kputepun oLeHnBaHus

YpoBeHb ChOpMUPOBAHHOCTM
KOMMeTeHUnn

LLikana oueHok

lNoceweHue

KOHMPOJIbHO-
usMmepumersibHo20

dornonHumensHble
80/1POChI.

n1abopamopHbIx 3aHIMud.
lNonHbIG omeem Ha 80rpoc

Mamepuarsia 60 epeMs
3ayema. Omeemel Ha

lNoebiweHHbIlU 6a308bIU U
r1opozo8nbil ypo8HU

3aymeHo

Cucmemamuyeckue

3aHsmuu 6e3

rporiycku nabopamopHbIxX

ygaxXumeJsibHOU MPUYUHBI.

He 3a4meHo




HeymeHue dasamb
omeemsbl Ha 80MpPOChI

3a4YéT c OLueHKOoMn

Kputepun oueHmBaHus
KOMMEeTEeHL M

YpoBeHb ChOpMUPOBAHHOCTM
KOMMeTeHLMn

LLlkana oueHokK

lNoceweHue
n1abopamopHbIX 3aHIMud.

lNoebiweHHbIU 6a308bI0 U
ropozosnbill yposHU

OMmJiu4Ho

YcnewHoe 8binonHeHue
nabopamopHsbix pabom.
lNonHbIt omeem Ha 8onpoc
KOHMPOJIbHO-
u3mepumesribHo20
Mamepuarna 80 epemsi
ak3ameHa. Omeemsl Ha
dornosiIHUmMersibHble
80I1POCHI.

lNoceweHue
b6onbLwuUHcmsea
nabopamopHbIx 3aHImMud.
lpeumywecmeeHHoe
8bINO/IHEHUE
nabopamopHbix pabom.
HenonHbii omeem Ha
KOHMPOJIbHO —
usmepumernbHbIl
Mamepuar 80 8pemsi
9K3ameHa. YacmuyHsbil
omeem Ha
dornosHuUMesribHble
80/1POCHI.

Xopouwut 6a308bill U nopoeoskill
ypO8HU

Xxopouwo

HenonHoe noceweHue
nabopamopHbIx 3aHIMUL.
®pazmeHmapHoe
8bIMOIHEHUE
nabopamopHbix pabom.
Omcymcmeue urnu
HernosHbIl omeem Ha
OCHO8HbIe U
dornonHuUmersibHble
80r1poChl.

Hus3skut ypogeHb ydosremeopumerisHO

Cucmemamudeckull -
rporiyck nabopamopHbIxX
3aHsamul 6e3
ygaxumesibHOU MPUYUHbI.
HeesbinonHeHue
nabopamopHbix pabom.
HeymeHue dagamb
omeembl Ha 80rpocCh!
KOHMPOJIbHO —
usmMepumersibHbIX
Mamepuarsos.

Heydoenemeopumeano

19.3 TUnNoBble KOHTPOJSIbHbIE 3afaHUsA UNU UHbIe MaTepuanbl, Heobxoaumbie ans
OLIeHKM 3HaHWUW, YMEHUM!, HaBbIKOB U (UNN) oNnbiTa AeATeNbHOCTU, XapaKTepusyowme
aTanbl hopMMpOBaHUA KOMNETEHLUN B NpoLiecce 0CBOeHUA obpa3oBaTenibHOMN
nporpamMmmbl

19.3.1 NMepe4vyeHb BONPOCOB K 3a4eTy:



1. MpencTtaBneHnst 0 peKoMOUHaALNOHHON, 3KCUTOHHOW M BHYTPULIEHTPOBOW MIOMUHECLEHLINN
KONMNOWUOHbBIX KBAHTOBbIX TOYEK.

2. OCHOBHbIE NPU3HaKN PEKOMOMHALIMOHHOIO CBEYEHUS 1 MEXaHU3Mbl peKoMOuHaLUNn.

3. 3aKoHbI KUHETUKKN 3aTyxaHus! NIOMUHECLIeHUMW. BnnsiHne noByLuek Ha KUHETUKY
NMIOMUHECLIEHLMN HAHOCUCTEM.

4. OkcnepuMeHTanbHas annapaTtypa Ansi Uccrie4oBaHusl MIOMUHECLIEHTHBIX CBOWCTB
HaHoOCUCUTEM.

19.3.2 NMepeyeHb BONPOCOB K 3a4eTy C OLLEHKOM:
1. KoadhdpuumeHTbl QnHIWITENHA AN BbIHYXXAEHHbIX U CMOHTaHHbIX NePexXoao0B..
2. 3akoH byrepa.
3. TexHuka abcopOLUMOHHOM CNEKTPOCKOMNN HAHOCTPYKTYP.
4. OpHo- n oByny4veBble CNEKTPOOTOMETPLI.
5. YCTpOWCTBO 1 HasHa4YeHne UHTerpupytowmin cpepbl NpU UccnegoBaHUM AUCNEPCHbIX
HaHoMaTepunanos.\
6. TexHuka NIOMUHECLIEHTHOW CNEKTPOCKOMUN. YCTPOMCTBO CNEKTPOTYOPUMETPOB.
7. [OundpakunoHHble N NPU3MEHHbIE CrneKkTparbHble NPUbopsI.
8. WcTouYHUKM BO3GYKAEHUSA NMIOMUHECLLEHLINN.
9. Bpems-paspelléHHble NMIOMUHECLIEHTHbIE UCCEAOBaHUS.
10. Oco6eHHOCTM NMIOMUHECLLEHTHOW CNEKTPOCKONMUN HAHOCTPYKTYP.
11. YCTPOMCTBO COBpPEMEHHbLIX NPUBOPOB ANsi MccnegoBaHns KOMOMHALMOHHOIO paccesiHus.
12. MeToanKa ruraHTCkoro KOMOMHaLUMOHHOIO paccesHus.
13. Yctpomncteo UK cnekTpooTOMETPOB.
14. MaTtepuanbl ansa VK ontuku.
15. MeToamka HapyLLEHHOro NOSIHOrO BHYTPEHHErO OTPaXKeHUS.
16. DKCUTOHHas U peKOMOMHAUNOHHAs NTIOMUHECLIEHLMA HAHOKPUCTAnoB NoslynpoOBOAHMKOB.
17. OCHOBHblE NPU3HaKN PEKOMOBUHALIMOHHOIO CBEYEHMSI U MEXaHU3Mbl PEKOMOMHaLMNN.
18. BninsiHue noByLUeK Ha KUHETUKY JIFOMUHECLEHLMM HAHOCUCTEM.
19. OkcnepumeHTanbHas annapaTtypa Ans uccnegoBaHns NMIOMUHECLEHTHbLIX CBONCTB
MOMEKYN U KPUCTansos.
20. MNornoLlieHne ceeTa opraHN4ECKUMN MOSEKYNaMu.
21. OCHOBHbIE MOHATUS, XapaKTEPUCTUKN N 3aKOHbI JTIOMUHECLIEHLIMM OPraHUYECKNX MOSEKY.
22. OnTnyeckne cnekTpbl NOrfAoWeHns 1 NioMUHECLeHUMM J-arperatoB NOMMMETUHOBBIX
Kpacutenemn.
23. Knaccudumkauus, cBsisb CTPOEHUS KpacuTenemn ¢ nx XpoMogopHbIMU CBOMCTBaAMM.
24. DOneKkTPOoHHbIV CNekTp nornoweHus J- arperata. OCHOBHbIE NapaMeTpbl.
25. OnpepgeneHune yncna MoneKysn B arperate No ONTUYECKOMY CMEKTPY.
19.4. MeToan4veckmne maTtepumanbl, onpegensaowme npouenypbl OUeHUBAHNA 3HAHUN,
YMEHUIN, HaBbIKOB U (UNN) oNbiTa AEATENIbHOCTU, XapaKTePU3YHOLKUX 3Tanbl
copMmupoBaHMA KOMNETEHLUN

OueHka 3HaHUI, yMEHUI N HaBbIKOB, XapakTepuaytoLas atanbl OPMMPOBaHUSA KOMMNETEHLNI B
paMKax n3y4yeHusa ANCUUNnHbI OCYLLECTBNAETCH B X04e TEKYLLEN N NPOMEXYTOYHON aTTecTaumn.
Tekylwaa atrectauma NpoBogUTCA B COOTBETCTBMM C [1oNoXeHNeM O TekyLlen atTectauum
oby4yatoLmxca no nporpammam BbicLiero obpasoBaHns BopoHeXcKoro rocyaapCcTBEHHOro
yHuBepcuTeTa. Tekylasa attectauma npoBoguTca B opme: YCTHOro onpoca (MHAUBMAYanbHbIN
onpoc, hpoHTanbHasa 6ecena); TECTUPOBAHUS; OLIEHKN PE3yNbTaToB NPaKTUYEeCKON AeSATENbHOCTH
(BbINONHEHWE NabopaTopHbIX paboT). Kputepmm oueHnBaHnSa NpMBeAEHb! BbiLLE.
lMpomexyToyHas aTTecTaunsa NpoBOAUTCS B COOTBETCTBUM C MonoXeHnemM 0 NPOMEXYTOYHOM
atTectauum obyyaroLmnxca No nporpaMmmam BbicLlero obpasosaHus.
KOoHTpOnbHO-M3MepUuTenbHblE MaTepurarbl MPOMEXYTOYHON aTTecTauumn BKITOYaloT B cebs
TeopeTnyeckne BONpoOChI, MO3BOMSOLMNE OLEHUTb YPOBEHb NMOSTYYEHHbIX 3HAHWUN.

Mpn oueHMBaHWMM WCNONb3yeTCs KayeCTBEHHas LkKana oueHoK. KpuTepum oueHMBaHUsS
npvBeAEHbI BbiLE.



