MMHOBPHAYKN POCCUA
®ENEPANIbHOE FOCYJIAPCTBEHHOE BIO[DKETHOE OEPA3OBATEJIbHOE YYPEXAEHUWE
BbICLUErO NPO®ECCUOHAINIbHOIO OEPA30BAHUSA

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

YTBEP>XOAIO

/ 3aBeaytowmin kapegpon
ﬂ ONTUKN W CNEKTPOCKONWUK
% (OB4nHHUMKOB O.B.)

| %
noonuck, pacwugposka nodnucu

14. 06. 2024 r.

PABOYASA NPOrPAMMA YYEBHOWU OUCLUMMIINHDI

51.B.01 ®oTOHMKA MOSIEKyN, KpUCTarioB
Kod u HaumeHoBaHuUe OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ Y4ebHbIM niaHoM

. UJM(*)p n HamMmeHoBaHuUe HanpaBJieHUA NoOAroToBKU | cneunanbHOCTMU:

03.04.02 — ®u3suka

a A~ ODN

. Mpodmnb noaroToBkM / cneynanunsaymsa: Onmuka u HaHO®OMOHUKa

. KBanndumkaumsa (cteneHb) BbiNyCKHUKA: gbicwee obpasogaHue (Maaucmp)

. Dopma obyuyeHus: OYHas

. Kacdbenpa, orBevarowan 3a peanusauuio AUCLUUNIIUHBI:

kaghedpa onmuKU U CAeKmMpoCcKonuu

. CocTtaBuTenu nporpamMmmbi: CmupHoe Muxaun Cepzeesuy

(®PUO, yyeHasi cmeneHb, y4eHoe 38aHuUe
00KmMop hU3UKO-MamemMamu4ecKux HayK, OoueHm

. PekomeHpoBaHa: HMC gusuyeckozo ¢gp-ma Bl'Y npomokosn Ne 6 om 13.06.2024

(HaumeHogaHue pekomeHOyroweli cmpykmypsbi, 0ama, HOMep rPomokxosa)

. Y4eOHbIN ropa: 2024/2025 Cewmectp(bl): 1 _




9. Uenun n 3apayum y4e6HON ANCLUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OucyUnuHbl A6ISH0OMCS. NO3HAKOMUTL CTYAEHTOB, 0BY4YalroLMXCs No
nporpamme "OnTuka n HaHOMOTOHUKA" C MpoLeccamMmn B3anMogeNCTBNSA CBeTa C MOSieKynamMu, TBepAbIMM Tenamm u
HaHOCTPYKTYypaMu, BbI3blBalOWMMK MpoTEKaHWe pasHOoOOpasHbIX (OTOXMMUYECKUX pPeakuMin, OKUCIUTENbHO-
BOCCTAHOBMUTENbHbIX M (hOTOKAaTaNUTUYECKMX MPOLLECCOB, BKMOYasi Mpobnemy cnekTparnbHOW CeHcubunusaumm
NonynpoBOAHUKOB Y HAHOCTPYKTYP.

3adayu y4ebHoU ducyunuHsbl:

- 06ecneynTb yMeHNe NPUMEHSITb, 3HaHUS, NOMyYeHHbIe NPU M3y4YeHUn 6a30BbIX HPUINYECKMX OAUCLUNIVH B
MeXONcunnIMHapHbIX obnacrsx;

- U3y4nTb C PU3NYECKNE OCHOBbLI COBPEMEHHBLIX POTOHHBLIX TEXHOMOIUNA.

10. MecTo yye6HOM ancuunnuHbl B cTpyktype OOIN: yacTb, hopmmpyemas y4acTHUKaMm
obpasoBaTenbHbIX OTHOLLEHUI, AnCUMnnHbI No Bbibopy (B1.B.01), 6nok B1.

11.MnaHupyemMble pe3ynbTaTbl 06y4YeHUs No AUCuUUNIMHe/MOAy o (3HaHUA, YMEHUs,
HaBblKK), COOTHECEHHbIE C MNaHMPyeMbIMU pe3ynbTaTaMu OCBOEHUS oGpas3oBaTesfibHOWM
nporpaMmmbl (KOMNETEHLMSIMU BbiNMYyCKHUKOB):

Kog HasBaHune Kog(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTEHL MU

MK-2 | CnocobeH MK-2.1 OcyulecTtensiet 3HaTb: NPUHLMMNbLI NOCTPOEHMSI 6a3
co3paBaTb 6asbl NMOAroTOBKY peecTpa | AaHHbIX O (PU3NYECKMX CBONCTBAX U
OaHHbIX O [OMNYCTUMBbIX 3HAYEHUIN | TEXHONMOMMYECKMX 0COBEHHOCTSIX
hU3nYeCKmx (PU3NHECKMX CBOWCTB U | HAHOCTPYKTYPHLIX MaTepranos
CBOWCTBaXx U napameTpoB ymeTb: Co3sgasaTtb 6a3bl JaHHbIX O
TEXHOMNOrMYeCcKMX HaHOCTPYKTYPHbIX hU3nNYECKMX CBOMCTBAX U
0COBEHHOCTAX MaTepumanos u TEXHOMNOrMYeCcKNX 0COBEHHOCTAX
HaHOCTPYKTYPHbIX KOMMMEKTYILWNX oNs | HAHOCTPYKTYPHbLIX MaTepuarnos,
mMaTepuarnos, pa3paboTku NpPOBOANTb 3KCMEPUMEHTANBHYIO
NpoBOANTb TEXHOMNOrMYeCcKMX NPOBEPKY BbIOPaHHbIX TEXHOITOMMYECKNX
3KCNepUMeHTasnbHY0 npoLEeccoB peLleHnin NPOM3BOACTBA ONTUYECKMX U
NPoOBEPKY MK-2.3 AHanunsupyet aKycToonTnyekmx npnbopos,
BblIOPaHHbIX COCTOSIHME Hay4HO- uccrnegoBaTb NnapameTpbl
TEXHOMNOrMYeCcKMX TEXHNYECKOM HaHOCTPYKTYPHbIX Matepuarnos B
peLleHuni npobnembl, COOTBETCTBMMU C CaMOCTOSATENBHO
npousBoacTea cuctemMaTusnpyeT u BbIOpaHHON 1 yTBEPXXAEHHOW METOAMNKON
OMTUYECKMX U 0606waTb Hay4HO- BnageTb: MeToaukamu
aKyCTOOMTUYEKNX TEXHUYECKYIO 3KCMepUMeEHTaNbHON NPoOBEPKU
npnbopos, NMHGOPMAaLIMIO MO TeMe | BbIBPaHHbIX TEXHONOTMYECKUX PeLLEHNI
nccrnegosaTb nuccrnegoBaHuin B NpOn3BOACTBA ONTUYECKMX U
napameTpbl obracTu KBaHTOBOM aKycToonTnyekmx npnbopos,
HaHOCTPYKTYPHbIX SMNEKTPOHUKM U nccrnegoBaHusl napameTpoB
mMaTepuanos B dPOTOHUKM 1 HaHOCTPYKTYPHbIX Matepuarnos B
COOTBETCTBMU C HaHOCTPYKTYPHbIX COOTBETCTBMM C CAMOCTOSATENTBHO
CaMOCTOSITENBHO mMaTepuanoB BbIOpaHHOW U YTBEPXXAEHHOW METOOUKON
BblOpaHHOWM n
YyTBEPXKAEHHOWN
MEeTOAMNKOWN

MK-4 | CnocobeH MK-4.1 MpoBoOAUT Hay4YHblE 3HaTb: METOAMKM M noaxodbl paboTtaTb C
npodeccnoHansHO nccrnenoBaHns B nccnenoBaTenbCkMM U UCTbITaTeNbHbIM
paboTtatb C obnacTu onTuku, obopyaoBaHuem, npubopamu n
nccrnenoBaTenbCKkUm HaHOMOTOHWMKM, yCTaHOBKaMW B NpeaMeTHON obnacTtu
N NCnbITaTernbHbIM ONTUYECKMX KBAHTOBOW 3MIEKTPOHUKM U (POTOHMKM
obopynoBaHuem, MaTepuasnos U yMeTb: npodpeccnoHansHo paboTaTth C
npubopamu u TEXHONOIMM, nccrnegoBaTenbCkMM U UCTbITaTeNbHbIM
yCTaHOBKamu B ncnonb3ys obopynoBaHuem, npubopamu un
npegMeTHOM crneunanu3mpoBaHHOe | yCTaHOoBKamu B NpeaMeTHoW obnacTtu
obracTu KBaHTOBOM nuccrnenoBaTenbCckoe | KBAHTOBOW 3M1EKTPOHUKM U (POTOHMKM
3ANEKTPOHUKN 1 obopynoBsaHue, BnageTb: npuémamm paboThbl ¢
HOTOHUKM npnGopbl U YCTAHOBKM | MCCreaoBaTeNbCKUM U UCMbITaTENbHbIM

obopygosaHunem, npubopamu un




ycTaHOBKamu B npeMeTHO obnacTu
KBaQHTOBOW 3MEKTPOHUKN 1 (DOTOHMKM

12. O6beM ANCLUUNIUHBI B 3a4€THbIX eguHuLax/yacax B COOTBETCTBUN C YHEOHbIM

nnaHom — 4 / 144 .

dopma NpomMeXyTOYHOM aTTecTauumn dK3ameH

13 Buabl y4ue6HoM paboThbl

TpyooemMkoCTb
Bup yuebHoii paboTbl Bcero [No cemectpam
1
AyauTopHbIe 3aHATUSA 74 74
nexkumu 44 44
B TOM ymcne: npaxkTnyeckme 30 30
nabopatopHble
CamocTosiTenbHas paboTta 34 34
B TOM ymucrne: Kypcosas pabota (npoekr)
dopma NpoMeXyTo4HON aTTecTaumm 36 36
(ok3ameH — 36 4ac.)
WToro: 144 144

13.1 CopepxxaHue pasgenoB AUCLUNIINHDI

Ne HaumeHosaHue pasdena
ColepxxaHue pa3desna OuCUUNIUHbI

n/n oucyunuHb!

1. BsedeHue. CmpoeHue
Mornekyn kpacumened, BeedeHue. CmpoeHue MoreKyn Kpacumereul, MoHImue xpomogop,
MOoHsIMuUe XpomMoghop, ayKCOXpOM.
ayKcoxpom

2. YpasHeHue LlipéduHeeepa Ons | YpasHeHue LLipéduHeeepa Ons monekynbi, aduabamu4eckoe
Mmorekyrbl, aduabamuyeckoe npubnuxeHue. nekmpoHHO-KonebamesibHO-8pawamerbHble Yypo8HU
npubnuxeHue. 3Hepauu mornekyrnbl. Headuabamuyeckoe crazaemoe.

3. PaspeweHHble u BeposimHocmu onnmuyeckux nepexodoes 05151 MHO20amoOMHbIX
3arpeujeHHble nepexoobl 8 mornekyn. lNpunyun ®paHka KoHOoHa. 3anpeuweHHblie nepexodsbl 8
MorieKynax mornekynax. [pubnuxeHue epybepea Tennepa.

4. CmpoeHue monekyn BanenmHble cmpykmypbl MOrnekyn kpacumenel. CmpoeHue
Kpacumernel 3/1eKMPOHHOU 060/104KU, MOHAMUE O TT-, O- U N- opbumarnisx.

MynbmunnemHocmb 351IeKMPOHHbLIX MOSIEKYNSAPHBIX opbumarned.
OHepzemuka MoneKynsapHbix opbumarsed. neKmpoHHbIe CIeKMpbI
MHO20amOMHbIX MOSIEKY1 U UX UHMeprnpemauyusl.

5. 3akoHomepHOCMU 3akoHomepHocmu ¢ryopecyeHyuu. Cmamucmu4yeckue 3aKoHb!

gnyopecuyeHyuu M102/10WeHUSI U UCIyCKaHUs U3flyYeHuUsi MosieKynamu kpacumersned.
JnumenbHocmb 8036yXKOEHHO20 COCMOSIHUSI.

6. be3sbiznydyamernbHoe be3sbiznydyamernbHoOe ripouecchl 8 MorneKkynax. besbisnyyamenbHbil
paccesiHue aHepauu repeHoc aHepauuU 371eKMPOHHO20 8030y K0eHUsT 8030YKOEHUS.
8036y X0eHuUs. KoHeepcusi 8 MemacmaburnibHoe cocmosiHue. pasuno Kawa.

7. BnusiHue cpedbl Ha BniusiHue cpedbi Ha onoxeHue nosiochkl No2roWEeHUsT Kpacumeris.
M0/1I0)KeHUE 10s10ChI CmpyKmypa nosockl Mo2/10WeHUs, maymomMepusi, u3oMepusi
r102710U,eHUsI Kpacumeris. cmpykmypsbi, H u J - aepezayusi monekyn kpacumened.

8. domoxumuyeckue peakyuu. domoxumuyeckue peakyuu. 3akoHbl ®omoxumuu. @omopacnagd,
gomonepeepyninuposka, gpomonpucoeduHeHue, (homonepeHoc
351eKmpoHa, ghomoceHcubunuayusl.

9. domokamanumudeckue
®domokamanumu4yeckue peakuyuu

peakyuu

10. | YpasHeHue LlipédQuHeeepa Onsi | YpasHeHue LLipéQuHezepa Onsi Kpucmarnios, CpasHeHuUe ¢
Kpucmarnios, cpasHeHue ¢ mornekynamu. brioxoeckas eosniHosas yHkyus. CobcmeeHHoe
MorieKynamu roafoujeHUe ceema Kpucmarsaamu.

11. | OnemeHmapHble ®omonepeHoc Hocumernel 3apsida. besbianydyamernbHbIl nepeHoc




rnpedcmaessneHusi o 3Hepauu 371eKmMpPoOHHO20 8030yx0eHus1. be3biany4amerbHbie
JIIOMUHecUeHyuu u rpouyeccsil.
POMOXUMUYECKUX peakyusix 8
Kpucmannax.
12. | CmumynupoeaHHas lMpuHyun memoda homocmumynupo8aHHOU 8CbILUKU
JIIOMUHeCcUeHUuUs JIOMUHECUEeHUuUU Ha ocHoege npocmedwet modesnu. OcobeHHocmu
UHmMeprnpemauuu pesynsmamos ®CBJI.

13.2. Pasgensbl gucuunnuHbl n BUAbI 3aHATUN

Buabl 3aHsaTMI (YacoB)
MpakTnye | JNlabopato [amocTtositenbHal KoHTp
ckue pHble A paboTta ornb

Ne HanmeHoBaHue pasgena

n/n ONCUMNNUHbI Jlekuumn Bcero

1. | BeedeHue. CmpoeHue
morieKyn Kpacumersed,
rmoHsMue xpomMoghop,
ayKcoxpom

2. | YpasHeHue LlipéduHezepa
Or151 MOSEKY /b,
aduabamuyeckoe
npubrnuxeHue.

3. | PaspeweHHble u
3arnpeuweHHble repexoodbl 8 3 2 3 8
MosieKynax

4. | CmpoeHue monekysn
Kpacumerseu

5. | BakoHomepHocmu
nyopecueHyuu

6. | besbiznyyamersibHoe
paccesHue aHepauu 4 2 3 9
8036yK0eHUs.

7. | BrniusiHue cpedbl Ha
ros1oXeHue roJsiochbl 4 4 4 12
r102710UWeHUsI Kpacumeris.

8. | ®omoxumuyeckue
peakyuu.

9. | ®omokamanumu4yeckue
peakyuu

10. | YpasHeHue llipéduHeeepa
Or1s Kpucmairnsos, 4 4 4 12
cpasHeHuUe ¢ MosieKynamu

11. | SnemeHmapHsbie
rnpedcmaesieHusi 0
JIIOMUHecUeHUuuU u 4 2 3 9
ghomoxumuyHecKux
peakyusix 8 Kpucmarinax.

12. | CmumynuposaHHas 4 2 3 9
JIIOMUHEeCUeHyus

“moeo 44 30 34 36 144

14.MeToaun4yeckume ykasaHumsa Ansi obyvarowmxcsi N0 OCBOEHUIO ANCLUMNIIUHDI

OcHoBHbIMU 3manamu 0c80eHUs1 QUCUUMIIUHbI S8/ISIFOMCS:

*  U3yueHue y4yebHoU, Hay4HoU U mMemodu4yeckol Jsiumepamypbi, Mamepuasnos rnepuoduyeckux uddaHul ¢
npusneqyeHUeM 371eKmMpPOHHLIX cpedcme HayyHoU UHgopMayuu.

» [loG2omoska K rnpakmu4yecKuM 3aHImusiM.
B xode nodeomoeku K meKywum ammecmauyusiM U fnpoMexXymoyHolU ammecmauyuu cmyO0eHmy pekomeHOyemcs
aKmMUBHO UCIMoMIb308amb 3N1EKMPOHHBIU 0bpa3osamerbHbili nopman Moodle — anekmporHas cpeda ducyunauHbl, ¢
npedocmasneHuem npeseHmauyull nekyuli, 3adaHull 051 8biNoHeHUs1 TabopamopHbIx pabom, G0MNoHUMEIbHO20
meopemuyeckoeo Mamepuana u HOpMamueHO-Npasosbix OOKYMEHMO8 0 memam U repeyHel eornpocos Ons
M0020mMoBKU K MeKywuM ammecmauusM U rnpomexymoyHol ammecmayuu. Takxke cmydeHmy pekomeHAyemcsi
ucrionb3oeame 8ecb Habop Memodos U cpedcme CO8PEMEHHbLIX UHOPMAaUUOHHbLIX mexHonoaul Ons usydeHusl
omeyecmeeHHOU U 3apybexHol numepamypbl Mo OUCUUMNIUHE, OUEHKU U aHanu3a ee meKyuje20 COCMOSsiHUS U
nepcriekmug paszeumusi. Emy npedocmasnsemcsi 803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kilaccax
gakynbmema (313a aydumopus), umems docmyn K IHmepHem-pecypcam u 371eKmpOHHOU r1oyme, Ucrofib308amam
umerowjuecsi Ha kaghedpe ornMuKU U CrIeKMpPOCKONUU (hu3u4eckoa20 hakyrnbmema UHGOPMayUOHHbIE MeXHOI02uU,



ucriosib308ame pecypcbl 30HasibHoU HaydHol 6ubnuomexku BlY, @ mom yucne 31nekmpoHHO-6UbIUOMeYHblie
cucmemsi.

15. Yye6GHO-MeTOANYECKOE N MH(pOPMALIMOHHOE obGecnevyeHne AUCLUUNIIUHbDI
(cnucox oghopmnsemces 6 coomsememauu ¢ mpedosanusimu I'OC u @I'OC,
ucnojibzyemcst 0611461}1 CKBO3HAsl Hymepayus 0215 6cex U008 MCI’)’!OUHUKOG)
a) OCHOBHas nuTeparypa:
Ne n/n NcTouHMK

1 Wanumosa K.B. ®usuka nonynposodHukos / K.B. LLlanumosa. — Cl16.: flaHb, 2010.- 390 c.

Cudopos, A. N. CeHcopHasi ¢homoHuka : y4yebHoe nocobue :@ [16+] / A. U. Cudopos ;
YHusepcumem UTMO. — CaHkm-llemepbype : YHusepcumem UTMO, 2019. — 99 c. : un.,
mabis., cxem. - Pexum docmyna: rno rnodnucke. - URL:
https.//biblioclub.ru/index.php ?page=book&id=566783

Amocosa, J1. 1. BeedeHue 8 ¢bu3uKy OIMMO3NEKMPOHHbIX U (POMOHHbIX ycmpolicme Ons
3 UHGbopMayUOHHbIX cucmem : yyebHoe nocobue : [16+]/ J1. [1. Amocosa ; YHusepcumem UTMO.
— CaHkm-lNemepbype : YHusepcumem UTMO, 2019. — 127 c. : un., cxem. — Pexxum docmyna:
ro nodnucke. — URL: https.//biblioclub.ru/index.php?page=book&id=566765

0) pononHuTenbHasa nuTepaTypa:
Ne n/n NcTouHMK
®usuka coedureruti A" B"Y / [M1.A. bosuHa, M.C. BpoduH, M.5. Banax u 0p.] ; nod ped. A.H.

4 leopzobuaHu,M.K. LlletinkmaHa .— Mockea. : Hayka, 1986 .— 319 c.

5 lMaHkos, XK. Onmuueckue nipouecce! 8 nonynposodHukax / XK. lNaHkoe ; nep. ¢ aHan. nod ped.
XK.N. Angheposa u B.C. Basunosa .— Mocksa. : Mup, 1973 .— 456 c.

6 Knroes B.I. ®omocmumyrnuposaHHbie sisrieHusi 8 meepObix menax / B.I. Knoes. — BOpoHex.:
Bry, 2008. — 46 c.

7 Bredikmop, [x. ®usuka meepdozo mena / [x. brnelkmop ; lNep. ¢ aHan. nod ped. . I'. AHOpuaHosa, B. U.
Qucmyns .— Mocksa. : Mup, 1988 .— 608 c.

8 pubkosckul B.l1. Teopusi noznowjeHuUsi u ucryckaHusi ceema 8 rnosynpogodHukax / B.I1. pubkosckul .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.

9 FanaHuH, M.[. JTlomuHecueHyus monekyn u kpucmannos / M.[.lanaHuH ; Poc.akad.Hayk, ®u3.uH-m um.

[1.H.Jlebedesa, YHL] "OyHdameHm. onmuka u cnekmpockonusi”" .— Mockea:, 1999 .— 199 c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n MICTOYHMK
10 lMouckoeasi cucmema e-library.ru
11 lMouckosasi cucmema google.ru
12 Apxue Hay4HbIX XypHanos http.//arch.neicon.ru/
13 EduHoe okHo docmyna k obpasosameribHbiM pecypcam. bubnuomeka http.//window.edu.ru/
14 OnekmpoHHbIl kamanoeg 3HB BI'Y https://www.lib.vsu.ru/
15 OnekmporHas 6ubnuomeka NoneyumensCcKo20 cogema MexaHUKO-MamemMamu4eckozo akynbmema

MrY lib.mexmat.ru

16. MepeyeHb y4yeOHO-MeTOAMYECKOro obecne4vyeHusi ANA CaMOCTOATENIbLHOW pPaboThbl
(y4yebHO-Memoduyeckue pekomeHOayuu, nocobus, 3ad0avyHuku, MemoouYyecKue yKaslaHusi
Mo ebINOJIHeHUIO NpaKkmu4YecKux (KOHMpPOoJibHbIX) pabom u op.)

Ne n/n McToYHMK
1 Bretikmop, [x. ®usuka meepdozo mena / k. bnetikmop ; lNep. ¢ aHen. nod ped. [. . AHOpuaHosa, B. U.
@ucmyns .— Mocksa. : Mup, 1988 .— 608 c.
2 pubkosckuli B.I1. Teopusi noenow,eHUs U ucryckaHusi ceema 8 rosynposodHukax / B.T1. pubkosckuli .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.
3 FanaHuH, M. 4. llomuHecyeHyus monekyn u kpucmarnnos / M.[.lanaHuH ; Poc.akad.Hayk, @u3.uH-m um.
[1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonusi” .— Mockea:, 1999 .— 199 c.

17. WHbdoOpMaLMOHHbIE TEXHONMOrMu, ucnosiblyemMmble AN peanu3auum y4yebHom
OUCLUUNIIUHBLI, BKNOYasinporpammHoe obecnevyeHne U WHMOPMaLNOHHO-CNpPaBOYHbIE
cuctembl (Npu Heo6xO0AMMOCTH)

B yuebHom nipouecce ucnonb3ytomcesi cnedyrouue obpasogamersibHble mexHosoauu. 1o obpasogsameribHbIM
hopmam: NeKYUOHHbIE U npakmuyeckue 3aHsimus. [Mpeobnadarowumu memodamu u ripuemam oby4eHUs 18MAH0MCS:
0bbsicCHUMernbHO-unmcmpamueHbie (00bsiCHeHUe, nokad — OeMoHcmpauusi y4ebHo20 Mamepuana u 0p.);
aKkmueHble (aHanu3 y4ebHol u Hay4YHOU numepamypbi, cocmaegreHue cxem U 0p.) U UHMepakmueHble, 8 MmMom
qucne u epynnosbie (83aumMHoe obydyeHue 8 ¢hopme 10020mosKkU U obcyxOeHusi Aoknados), UHHOPMaYUOHHbIE;



mynbmumeOuliHbie (paboma c¢ calimamu akadeMu4yecKux CmpyKmyp, Hay4Ho-uccredosamesibCKux opaaHu3layud,
3N1EKMPOHHbIX bubsiuomek u u 0p., pa3pabomka npeseHmauyul, coobuwieHuli u dokados, paboma ¢ 371€KMPOHHbIMU
obyuarowumu npozpamMmamu U m.n.).

OpeaHu3ayuoHHasi cmpykmypa JeKUUuoHHo2o 3aHamus: 1. ®@opmynupoeka membi, Uyesnel 3aHaMus,
rnocmaHoska npobremHo20 eornpoca. 2. Pa3bsiCHeHUE 80MpPOoCO8 MEeopPemMuUYECKO20 U Mpakmu4yeckozo nnaHa ons
peweHusi nocmasneHHou rnpobnemsbl. 3. PaccmompeHue nymel peweHus npobrnemHo20 8orpoca Ha KOHKPEeMHbIX
npumepax. 4. 3akmouyeHue, ¢opmynuposka 6bigodos. 5. @opmynuposka 3adaHus Ons camMocmosimersibHoU
OomawHel pabomsi. O38y4usaHUe MeMbl Criedyrouwea0 3aHImus.

OpzaHu3ayuoHHas cmpyKmypa pakmu4eckoao 3aHsmusi - peweHue 3adady unu cemuHap: 1. [lNposepka
20mosHocmu cmyOeHmMo8 K 3aHAMUI0 - UX meopemu4yeckasi 20mMmOo8HOCMb K 8bINofIHeHUto 3adaHul. 2. OcHosHas
yacmb 3aHsamus, 20e cmyOeHmbl 6bINOIHAM 3adaHusi, @ KOHMPO/b UX UCMOMHeHUs (Mo/Homa u Ka4ecmeo) u
rnomMowb ocyujecmerissem rnpernodasamersb. 3. 3aknoqumernbHasa Yacmb - nodeedeHue rnperodasamesieM Umozo8
3aHamusi, nony4yeHue cmydeHmamu 3adaHull Ha caMocmosimeribHyto pabomy.

ColepxxaHue cemuHapa, opmupyemcsi mak, 4mobbi OHO crocobcmeosano Moucky OOMNOIHUMEbHbIX
UCMOYHUKO8 3HaHUll U pa3guMmUI0 MBOPYECKO20 MbILIEHUS, YMEHUI Haxo0umbe nNymu peweHuss U omeemsl Ha
npobnemHbie 8orpockl. 1o HekomopbiM memam 8 3adaHue MOXHO ekmryamb nodeomosky 1 -2 O0oknados
(coobuwieHuti) no Haubosee CcrioXxHbIM 80rpocam, 3abnazoepemMeHHO Ha3Ha4que O0KIad4yuKos.

Tekywuli KOHMPOIIb MPO8OOUMCS MyMmeM MPO8EPKU BbINOIHEHUS OoMalwHe20 3adaHusi, BXOOHO20 KOHMPOJIs (8
sude caMocmosimersibHbIX U KOHMPOJbHbIX pabom, doknados u peghepamos).

lpu peanu3ayuu OucyunuHbl C UCMOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3ogameribHbIX MexHo02ull
UCronb3yrmcs UHCMPYMEHMbI 371IEKMPOHHOU UHGhOpMaUuUOHHO-0bpasogameribHOU cpedbl BIY «3nekmpoHHbIl
yHugepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepsuchkl 8udeoKoHepeHUUl
(BigBlueButton, Zoom, Discord u dp.), a5nekmpoHHasi no4yma, MecceHOXepbl U coycemu.

lMouckoeasi cucmema e-library.ru

lNouckoeasi cucmema google.ru

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

EduHoe okHO docmyna Kk obpasosamernbHbiM pecypcam. bubnuomeka http.//window.edu.ru/
OnekmpoHHbIl kamanoe 3HB BI'Y https://www.lib.vsu.ru/

OnekmporHas 6ubnuomeka NoneyumensCcKO20 cogema MexaHUKO-MamemMamu4eckozo ghakynbmema
MIY lib.mexmat.ru

DO RAN|WIN[=

18. MaTepmanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKMOYeHUsT K cemu "MIHmepHem" u obecrnieyeHuem dAocmyna 8
3/IEKMPOHHYI0 UHGhopMaUuUOHHO-obpasosamerbHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [Jocka macHUMHO-
mapkepHasi 100*200. lNpozpammHoe obecniedeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHass cucmema Orisi OBHapy»XeHUSs MeKCmoebIX
3aumcmeosaHull 8 y4ebHbIX U Hay4HbIXx pabomax «AHmunnasuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. lNpozpammHbilti komrnekc 0ns OBM - MathWorks. Cucmema UHXeHepHO20
modenuposaHust ANSYS HF Academic Research.

Peanusauyusa ducyunnuHbl ¢ MPUMEHEHUEM 37IEKMPOHHO20 0byYeHuUs1 u AuCmaHUUOHHbIX 0bpa3ogamesibHbIX
mexHosnoauli ocyuwjecmenigemcsi 4epe3 obpaszosameribHbil ropman  "OneKmpoHHbIl yHusepcumem BlIY"
(https.//edu.vsu.ruy).

19. OueHou4Hble cpeacTBa ANA NpoBeAeHUs TEKYLEeNn U MPOMEXYTOYHOWN aTTecTauum

Koa n cogepxaHune MnaHnpyemsble OTanbl popmupoBaHmns
KomMneTeHuun (unu ee pesynbTaTbl 06yyYeHns KoMmneTeHuun (pa3gensl (Tembl) $0C
yacTtm) (nokasaTtenun JOCTMXKEHNS AVCLUMINHBI UMW MOAYNSA U UX (cpeactBa
3aaHHOr0 YPOBHS HaumeHoBaHue) OLleHMBaHN
OCBOEHMSA KOMNETEeHUMU A1)
nocpeacTtsoM
dopMMpPOBaHUSA 3HAHUNA,
YMEHWI, HaBbIKOB)
1 2 3 4




MK-2. CnocobeH co3pgaBaTtb
0a3bl AaHHbIX 0 PUINYECKMX
CBOMCTBaxX U
TEXHONOrMYECKNX
0CODEHHOCTSX
HaHOCTPYKTYPHbIX
MaTepuanos, NpPOBOAUTb
9KCNepUMEHTarnbHyo
NpoBepKy BblOpaHHbIX
TEXHOSTOrMYECKUX peLleHNN
NPon3BOACTBa ONTUYECKMX U
aKyCcTOONTUYEKNX NPUBopOoB,
nccrnegoBsaTtb napameTpebl
HaAHOCTPYKTYPHbIX
MaTepuanos B
COOTBETCTBUM C
CaMOCTOATENBHO
BbIGpaHHOW U
YTBEPXKAEHHON METOANKOMN

MK-4. CnocobeH
npoceccuoHansHo
paboTtaTtb C
nccneaoBaTenbCKUM U
ncnbITaTenbHbIM
obopynoBaHueEM,
npmubopamu n yctaHoBKamu
B NpegmeTHON obnactu
KBaHTOBOW 3MEKTPOHUKM U
(POTOHMKM

3HaTb: OCHOBHblE
3aKOHOMEPHOCTU NMPUMECHOIO
nornoLieHuss ceeTta, MeToabl
nonyyeHUss W aHanusa ero
CNeKkTpoB

YMETb!: nony4yartb n
aHanmM3npoBaTb CNEeKTpbl
NPUMEeCHOro nornoweHunA
cBeTa

BlafaeTb: TEOPETUHECKUMU U
NPakTN4eCKUMUn HaBblkaMu

BeedeHue. CmpoeHue Monekysn
Kpacumernelu, MoHsImue
XpOMOGOp, ayKCOXPOM

YpasHeHue LlipéduHezepa,
aduabamuyeckoe
npubnuxeHue.
KeaHmosaHue momeHma
Konu4yecmea 08UXeHus,
npasura croxeHust MOMEHMO8
AmOMHbIE MepMbl, MOHKasi

cmpyKkmypa yposHel sHepauu u
crnekmparsbHbIX TUHUG.

BaneHmHble cmpykmypb!
morieKyn Kpacumeneu
OHepzaemuka MONeKynsapHbIX
opbumanel. 3akoHomepHocmu
riyopecueHyuu
besbiznyyamenbHoe paccesiHue
3Hepauu 8036y XOeHUSI.

BnusiHue cpelbl Ha nonoxeHue

M10/10ChI 10210WEHUSI
Kpacumerisi.
domoxumudeckue peakyuu.

YpasHeHue LLpéduHeeepa Ons

Kpucmarnos, cpasHeHue ¢
mMoseKynamu
OnemeHmapHbie
npedcmasneHusi o
JIIOMUHecyeHyuU u
ghomoxumMu4eckux peakyusix 8

YCTHBIN onpoc

Kpucmarsinax.
CmumynupoeaHHasi
JIOMUHecUeHuuUs

MpomexyToyHas aTTecTauma (3K3aMmeH) KM

20 TwunoBble OLEHOYHbIEe cpeaAcTBA M MeToAMYECKMe MaTepuanbl, onpegensiowme

npoueaypbl OLLEeHUBAHUA U KPUTEPUN UX OLleHUBaHUSA

OueHKa 3HaHWW, YMEHUI U HaBLIKOB, XapakTepuaytowas atanbl (oOpMUPOBaHNS KOMNETEHUUA B
paMKax W3yYeHUs OUCLUUNIMHBbI OCYLLECTBIISIETCS B XO4€ TEKylWerW W MNPOMEXYTOYHOM aTTecTauumn.
Tekylasa aTTectaumsi NPOBOAMTCS B COOTBETCTBUM C [TONoXeHneM O TEKyLLEN aTTecTaumm 00y4daroLmxcs
no nporpamMmmam Bbicliero obpasoBaHWsi BOPOHEXCKOro rocyaapCTBEHHOrO yHuBepcuTeTa. Tekylias
atTecTtaums npoeoguTcsl B hopMe: YCTHOrO onpoca (MHAMBMAYanbHbIM onpoc). Kputepmn oueHnBaHus
npuBedeHbl Hwxke. [lpomexyTouyHast aTTecTauusi nNpoBoAUTCSA B COOTBETCTBMM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaunm obyvalwmxca no nporpammamM Bbicwero obpasoBaHus. KoHTpoOnbHO-
n3mepuTenbHble MaTepuanbl NPOMEXYTOYHON aTTecTauumn BKIHOYAT B cebs TeopeTudeckme BOMNpPOCH,
MO3BOMALLME OLEHUTb YPOBEHL MOMyYEHHbIX 3HAHWUI U NMPaKTUYECKOE 3adaHne, NO3BONSOLLEE OLEHUTb
cTeneHb cOOPMUPOBAHHOCTN YMEHN N HaBbIKOB. Mpy oLueHNBaHNN NCNONb3YHTCA KaYEeCTBEHHbIE LLKarbl
oueHok. Kputepum oueHneaHus npmseaeHsl B n. 20.2.

[ns oueHmMBaHusA pe3ynbTaToB 00Y4YEHUS HA 3K3aMEHE YYMTbIBAKOTCS Crieaylowme nokasarenu:
1) 3HaHMe y4yebHOro martepuana, BflageHME MNOHATUMAHBIM annapaTtoM U TEOPETUYECKMMU OCHOBaMu
BOJTHOBbIX ABNEHWUI;
2) ymMeHune CBA3bIBaTb TEOPUIO C NPAKTUKOWN;
3) ymMeHuMe wnnCcTpMpoBaTb OTBET NpUMeEpaMy,
nuccnegoBaHuim B ONTUKE;
4) yMmeHne NpUMEHATb OCHOBHbIE 3aKOHbI M aHaNN3npoBaTh pe3yrbTaTbl HAOMAEHUA N SKCMEPUMEHTOB
5) BrnageHne NOHATUMHBIM annapaToM U YMEHUE MPUMEHSATb TEOPETUYECKME 3HAHUA Of1s1 PeLUEHUs]
npakTUyeckux 3agau .

hakTamu, [OaHHbIMW COBPEMEHHbIX HayYHbIX

20.1 TeKywWwMIN KOHTPOSb YCNEeBaeMoCTH
KoHTponb ycneBaeMocTy MO AUCLMNIIMHE OCYLLECTBIISETCA C MOMOLLbIO CredyloWwmnx OLEHOYHbIX
CPeAcCTB:



1. TlocewaemocTb mEKUMOHHbIX 3aHATUA. [lpoBepka npenogaBaTenieM KOHCMEKTOB Mo
nponaeHHOMY MaTepuany.
2. BbinonHeHne npakTn4ecknx 3agaHum (YCTHbIA Onpoc).

20.2 NMpomexyTo4yHasa aTTecTauums

MNpomMexyToyHass aTtTecTaumsi NpoBOAUTCS B COOTBETCTBUM C [1ONOXEHMEM O NPOMEXYTOYHOW
aTTecTauum obydalowmxcs no nporpaMMam Bbicliero obpasoBaHus. [pomexyToyHas atTectaums no
AVCUUMNIIMHE  OCYLLECTBISIETCA C MOMOLLbIO CRedyrLlMX OLEHOYHbIX CPEACTB -  KOHTPOJSIbHO-
n3MepuTenbHbIX MaTepuanos B dopMe OWUNeToB, codepxkalmx Mo ABa BoOMpoca K 3K3aMeHy W3
crieayoLero nepeyHs:

1. YpaBHeHue LUpéauvHerepa onst Monekynel, agnabatnyeckoe npubdnmkeHue.

2. OnekTpoHHO-KkonebaTenbHO-BpalaTenbHble YPOBHU 3HEPrnn Monekynbl. Heagnabatmnyeckoe
cnaraemoe.

3. BepoaTHOCTM onTU4EeCKMX NepexodoB AN MHOrOaTOMHbIX MOJSIEKY

4. . MNpuHumn ®paHka KoHaoHa.

5. 3anpeweHHble nepexoabl B monekynax. MNpunbnuxernne MNepubepra Tennepa.

6. BaneHTHble CTPYKTYpbl MOSIEKYST KpacuTenen.

7. CTpoeHune aneKkTpoHHOM 060M0YKM, NMOHSATUE O TT-, O- U N- opbuTansax.

8. MynbTMNNETHOCTb 3NEKTPOHHbLIX MONEKYNSIPHbIX opbuTanen.

9. OHepreTuka MONEKynsapHbIX opouTanen.

10. OneKTpPOHHbIE CNEKTPbI MHOFOATOMHbIX MOMEKYN U UX MHTeprpeTaums.

11. 3akoHOMepHOCTU dryopecLeHLnN.

12. CtaTUCTU4eCKMe 3aKOHbI MOrMOLEHNS U UCNYCKAHUS U3ITyYeHUs MOSeKynammn KpacuTtenen.

13. OnutenbHOCTb BO30YKAEHHOIO COCTOSIHUS.

14. BesblanyyaTenbHOe NPoLecchl B MOMNeKynax.

15. Besblany4yaTtenbHbI NEPEHOC SHEPTUM INEKTPOHHOIO BO30YKAEHMSI BO3OYXOEHUS.

16. KoHBepcusa B MeTacTtabunbHOE COCTOSAHME.

17. Mpasuno Kawa.

18. BnugaHne cpebl Ha NONOXEHWE NOMOChI MNOrMOLEeHUs KpacuTens.

19. CTpyKkTypa nonochkl NOrMoLeHNs, TayTOMepUsi, 3oMepust CTpykTypbl, H n J - arperaumst monekyn
KpacuTenen.

20. doTOXMMMYECKNE peakuuu.

21. 3akoHbl DOTOXMMUN.

22. doTtopacnag, poToneperpynnmpoBka.

23. doTonpucoeanHeHme.

24. doTonepeHoc 3nekTpoHa, hoToceHcnbnnuaaums.

25. doToKaTanUTUYECKMe peakuuun.

26. YpasHeHue LpéauHerepa aons KpucTansnos, CpaBHEHNE C MOSEKYNaMMu.

27. bBnoxosckas BonHoBas OYyHKLMS.

28. CobGCTBEHHOE NOIMOLWEHNE CBETA KpUCTaniamu.

29. doTtonepeHoc HocuTenen 3apsaaa. besbianyyaTenbHbli NIEPEHOC SHEPTMM SNTEKTPOHHOIO
BO36yaeHus.

30. besblznyyaTenbHble NPoLECCHl B KpUCcTannax.

31. MMpuHUun meToga GOTOCTUMYNUPOBAHHOW BCMbILLKA JTIOMUHECLEHLIMM HA OCHOBE NpocTenLlen
MoZenu.

OcobeHHoCcTN nHTEpnpeTaumm pesynbtatos PCBJI.

OK3amMeH npoBOAMTCA B MUCbMEHHON chopme. Kaxabii GuneT BKMAOYaeT OBa TEOPEeTUYECKUX
Bonpoca. Obyvatowmica rotosuT oTeeThl Ha Bonpockl KMMa v oTBevaeT npenogaeaTento.

TpeboBaHUS K BbIMNONHEHWIO 3a4aHWUIA, LKanbl U KPUTEPUU OLIEHUBAHUS

OueHKa ypOBHS OCBOEHUS! AUCLMMNINHBI OCYLLIECTBNSETCS MO CrieayoLLIMM NokasaTensam:
- NpeaBapuTenbHas OLEeHKa kayecTBa paboTbl HA NEKLUMOHHbIX U NPaKTUYECKMX 3aHATUSIX;
- MONTHOTa OTBETOB Ha BOMPOCHI 9K3aMeHaLMOHHOro GuneTa.

Ecnn cTygeHT He ocBavBaeT AMCUMNAWHY B YCTAaHOBMEHHOM MpOrpaMmon o6beme M B CPOKW,
onpefeneHHble rpacdmkoM y4yebHOro npouecca, OH He AOMyCKaeTCs K MPOMEXYTOYHOW aTTectaumu no
AaHHOMY BuAy y4ebHon paboThbl.



KpVITepI/IVI OLIEHKA pa6OTbI 06yqa+ou_|,mxc;|, KOTOpPbl€ COOTHOCATCA C YyPpOBHAMU C(bOpMVIpOBaHHOCTI/I

KOMMETEHLMNN:
KpuTepumn oueHnBaHnsa KOMneTeHUnn YpoBeHb LLikana oueHok
ChopMMpPOBaAHH
ocTu
KOMMEeTeHUun
lMoceuwjeHue nekyuoHHbIX 3aHamul. Omeem Ha 80MpPOC KOHMPOsbHO- |  [1o8bIleHHbIU Omnu4Ho
usMepumesnibHoO20 Mamepuana 80 8peMs dk3ameHa. Omeemb! Ha ypOBEHb
donosiHUmMesbHble gorpockl. Obyyarowulics 8 nonHol mepe enadeem
MOHSIMUUHbLIM ~ anrnapamoM U MeopemuyeckuMu  OCHo8amu
QucyunnuHel, crnocobeH unmcMpUposams omeem rnpumepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedogaHul,  NPUMEHSMb
meopemu4yeckue 3HaHus1 07151 peuweHusi Npakmu4Yeckux 3adady.
Omeem  Ha  KOHMPObHO-USMEPUMENbHbBIU ~ Mamepuarn  He ba3zoeniti Xopouwo
coomeemcmsyem O0HOMY (08yM) U3 riepeducsieHHbIX rokasamered, ypO8eHb
HO obyyarowuticss daem rnpasusibHbie 0meembi Ha OO0MNOIHUMEbHbIE
goripocbl. Hedocmamo4yHO MPOOEeMOHCMPUPOBaHO MEoPEemMuUYEeCKUX
OCHO8 OUCYUM/IUHBI.
Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMESIbHbLIUO  Mamepuas  He lMopoeosnili Y0oenemsopume
coomeemcmsyem  f0bbiM  08yM(mpeM) U3  Nepeyquc/IeHHbIX ypO8eHb JIbHO
rnokazamenetl, obyvarowulcs Oaem HeronHble omeembl Ha
dornonHUmMerbHble 80rpocsl. Mimeem He rosHoe rnpedcmasiieHue o
meopemuYecKUx 0CHogax., doryckaem Cyu,ecmeeHHble OWUbKuU.
Omeem  Ha  KOHMPOJIbHO-U3MEPUMESIbHbLIU  Mamepuas  He - Heydoenemsopu
coomeemcmeyem 0bbiM  mpeM(YembipeM) U3  1epevucieHHbIX mesibHO

rnokazamenet. Ob6yyarowulicas  deMOHCmMpupyem
pazmeHmapHbie 3HaHus, doryckaem 2pybbie ouwubKu.

0MpbIBOYHbIE,
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KOHTponbHO-u3MepuTenbHbIM maTepuan

YTBEPXIOAIO
3aBeayrowmmn kapegpon oNTMKKM 1 CNEKTPOCKOMUK

OBunHHukoB O.B.
nodnuck, pacwugposka nodnucu

. .20
HanpaeneHne nogrotoBku / cneumansHocTb 03.04.02 dusumka
OuncumnnunHa B1.B.01 ®oTOHMKA MONEKYN N KPUCTAamNoB
dopma obyyeHus 04Hagd
Bug koHTpons 9K3aMeH
Bua atTectauun NPOMEXYTOYHAsA
KoHTponbHo-n3meputenbHbIn Mmatepuan Nel
1. CTpoeHune Mmonekyn Kkpacutenemn, NoOHATNE XPOMOOp, ayKCOXPOM.
2. DHepreTuka MONeKynspHblx opbuTanen. 3akOHOMEPHOCTUN hyopecLeHLnN.
MNpenogaBartenb CmupHoB M.C.
rnoonucek pacwucgpposka nodnucu
YTBEP>XJAHO

3aBeayrowmn kadegpon oNTMKM U CNEKTPOCKONUK

OBunHHukoB O.B.
nodnuck, pacwugposka nodnucu

20

Hanpaenexne noagrotoBku / cneumansHocTb 03.04.02 dusmka
OuncumnnunHa B1.B.01 ®oTOHMKA MONEKYN N KPUCTAamNoB
dopma o6yyeHus 0o4Hag

Bug koHTpons 9K3aMeH

Bua atTectaumm NPOMEXYTOYHas

KoHTponbHO-n3meputenbHbIn matepuan Ne2

1. I'IpaBm'la 0T6opa OAa MOMEeHTa KoJindecTtBa ABUWXEeHUA U ero npoekunn npu
OonTNU4YEeCKNX nepexoax.

2. doTtoxmmmnyeckmne peakumm. 3akoHbl POTOXNUMUN.

MNpenogaBartenb CmmpHos M.C.
nodnuck pacwugposka nodnucu




