MMUHOBPHAYKN POCCUIN
®ENEPAJIbHOE rOCYAPCTBEHHOE BIO[DKETHOE OEPA3OBATEJIbHOE YYPEXOEHWE
BbICLLEFO OGPA30BAHUSA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEP>XOAKO

3aBeayoLmin kadeapon ONTUKN 1
/j cnekTpockonum
(OBYMHHMKOBO.B.)

[ HVO/:%HI/ICL, pacuidpoBKa MOAMUCH

21.06.2023 r.

PABOYASA NPOrPAMMA YYEEHOW OUCLUMIIUHBI

51.B.05 ®oTOHMKA HAHOCTPYKTYP
Ko0 u HaumeHogaHue OucyuniuHbl 8 coomeemcmaeuu ¢ Y4ebHbIM rrnaHom

1. Wncp n HaumeHOBaHMe HanpaBeHust NoAroToBKU/cneymnanbLHOCTU:
03.04.02 Qusuka

2. Mpodunnb noaroToBkM /cneymnanusaummn/ maructepckas nporpamma:
Onmuka U HaHOOMOHUKa

3. KBanudukauums (cteneHb) BbINYCKHUKA:
Bbicwee obpasosaHue (Masucmp)

4. ®dopma obpa3oBaHuA: OoYHas
5. Kadeapa, oTBevarwLwan 3a peanmsaumio AUCLUUNIUHDbI:
Kacheapa ONTUKN U CNEKTPOCKONUU

6. CocTaBMTENU NporpamMmmbi:

Kopones Hukuma Bukmopoguy, kaHoudam hu3uko-mMmamemamu4ecKux HayK, O0UeHm
(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUE)
Os4yuHHUKO08 Onee Bnadumuposuy 00Kmop bu3uko-MmamemMamu4ecKkux HayK, npogeccop
(®UO, yyeHasi cmeneHb, y4eHoe 38aHUe)
7. PekomeHpoBaHa: __ HMC ¢busuyeckozo ¢b-ma BI'Y npomokon Ne 6 om 20.06.2023
(HaumeHogaHue pekomeHAyrowel cmpykmypbi, dama, HOMep MPOMOoKosia,0mmMemKu O NMPodsieHuUU
B8HOCSIMCS 8PYYHYIO)

8. YuebHbIM roa:_ 2023/2024 CemecTp(bl): 2




Hean u 3apa4n y4eOHOH TUCUMIIIIHMHBI:

Lenamu

OCB8O€HUs

y4yebHoU

ducyunnuHsbl

Aaensaromces:  (hopmupogaHue

rpoghbeccuoHarnbHbIX KOMIemeHyuUl MaaucmpaHmos huudeckoeo hakyrnbmema, oby4arouiuxcs

no npozpamme
K8aHMOoBO-Pa3MepPHbIX

"Onmuka U HaHO(OMOHUKa’,
cucmem,

ceolicmea

8 obnacmu onmuku I'IOI'IyI'l,OOGOOHUKOGbIX
KOMOopPbIX

ece wupe TIpUMeHsrmces 8

0NMOo3NieKMpPOHUKe U Opyaux obsiacmsix HayKOeMKUX mexHoioaud.
3adayu y4eb6HOU OQuCUUNIUHbI:
- paccmMompemb OCHOBHbIE MUIlbl HAHOPa3MePHbIX ONMUYECKU aKmuUBHbIX CUCMEM;

- cchopmMuposamb 3HaHUSI OCHOBHbIX MemoO08 [OIyYEeHUs  0s1yrMPOBOOHUKOBbLIX
K8aHMO8bIX MOYEK;

- u3ydumb sernieHuUss U agpghekmsl,

K8aHMOo8bIX MOYEK.
MecTto yye6HOM gucuunnuHbl B cTpyktype OOl Mecmo yuyebHol ducyurnnuHbl
8 cmpykmype OfFIO[ll: yacmb, chopmupyemasi y4acmHuKkamu obpazoeamesibHbIX OMHOWEeHUU,
6ok B1.

9.

11.

MnaHupyemMble pe3ynbTaThl

O5yCl706/'leHHble onmu4yeckumu  ceolicmeamu

oby4yeHuss no paucuunnuHe/moaynio (3HaHuS,

YMEeHUA, HaBbIKVI), COOTHEeCEHHble C nJNlaHnpyemMmbiMmn pesyribtTatTaMn 0OCBOE€HUSA

obpasoBaTenbHOM nporpamMmmbl (KOMNeTeHUMsIMM) U MHAUKATOpPaAMM  UX
AOCTUXEHUA:
Kog HaseaHwne Kopa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4YeHUs
KOMNeTeHuun
CnocobeH k MpoBoaUT Nouck
hopmynupoBke u Hay4HO-
aHanu3sy TEXHUYECKOM
MocTaBEHHOW nHopmaummn ans
sanaun a? a%onljm Mﬂ 3HaTb: OCHOBbI METOLOB CMHTE3a HaHo4YacTuL, 1
. pasp HaHOCTPYKTYP; dusnyeckme  NPUHUMMDLI
nuccnenoBaHuii B aHanusa MeToauK hOTOHUKN 1 ONTUKM HAHOCTDYKTYD:
obracT onTUKK K KOHTpons ’
HaHOOTOHUKM, a TeXHI(D)J'IOFVILIeCKI/IX ymerh: nnannposars v rPOBOANTS
MK-1 TaKKE CMG)KHI:I),( MK-1.1 NPOLIECCOB 3KCNepuMeHTarnbHble uccrnegoBaHna ONTUYECKUX
0BNACTEN HAVKA U C(F))3£l,aHVIF| CBOWICTB HaHOPa3MEpPHbIX CUCTEM;
y Bnapetb: OCHOBHbIMU  (PU3UKO-XUMUHECKUMU
TEXHUKN, HaHOCTPYKTYpMpoBa

0bocHoBaHHO
BblOMpaTh
TeopeTn4eckue 1
aKcnepuMeHTanbH
ble MeTobl

HHbIX MaTepurarnos
ans npudopos
KBaHTOBOW
3MNEKTPOHUKM U
OTOHMKM

NpUHLMNamMm pa3paboTkm HOBbIX ONTUYECKMX
HaHOCTPYKTYPUPOBaHHbLIX MaTepuanoB




PaboTaeT ¢ Hay4YHO- | 3HaTb: OCHOBbI METOAOB OMUCAHWUS OMTUYECKUX
TEXHNYECKON CBOWCTB HaHOYaCTUL, U HAHOCTPYKTYP; KBAHTOBO-
WHpopmaumen, pasmepHble 3deKTbl B HAHOYACTULAX.
npeacraBnsaet YMeTb: MpoBOAUTH CPaBHUTENbHBIA aHanus
WHopmaLmio B ONTUYECKNX CBONCTB HAHOpPa3MepHbIX CUCTEM Ha
CUCTEMATU3MPOBAHH | OCHOBaHWUU
MK.12 | OMBuAe, UX CTPYKTypbl, pasmepa W MaTepuvana;
060CHOBbLIBaET NpOBOANTbL 3KCMEpPMMEHTanbHble MCCreaoBaHus
npegnaraemMble CBOWICTB HAHOYaCTu1L,, HAHOCTPYKTYp U
peLleHns npu KOMMO3NUTOB Ha WX OCHOBE  MeTodamu
BblbOpe ONTUYECKOWN CNEKTPOCKONUN;
TEOPEeTUYECKMX U BnapeTb: HaBblkaMu aHanu3a  ONTUYECKMX
3KCMepMMeHTarnbHbl | CBOWCTB HaHOCTPYKTYPUMPOBAHHbLIX MaTepuarnos
X METO0B. Mo NX CNeKTparbHbIM U MHBIM NapameTpam.
CnocobeH
co3gaBaTb 6asbl
AaHHBIX O
dmanyeckmx
CBOMCTBAx U
TEXHOMOrMYEeCKNX
0CoBeHHOCTAX
;2:2;;2’_"25?%')( OcywectBnser 3HaTb: du3nyeckne npUHUMNBLI POTOHUKM 1
NPOBOANTE noaroToBKY peectpa | ONTUKMA HAHOCTPYKTYP
SKCNEPUMEHTATbHY RONYCTUMbIX YmeThb: aHanuaupoBaThb anbTepHaTMBHbIE
10 NPOBEPKY 3HaYeHUN BapWaHTbl  pelleHNs NpakTMiecknx saday B
BLIBPAHHBIX cbmavmqecmx obnacTn KBaHTOBbLIX OMTUYECKUX TEXHONOMMA U
CBOWCTB U OUeHMBaTb NOTEHUMarnbHbIE
MK-p | TexHonorteckix MK-2.1 | napameTtpoB BbIVMPbILLW/NPOUTpbILLN peanusaunn aTnX
Eg;”:?:ézcma HaHOCTPYKTYPHbIX BapuaHToB
ONTUYECKUX 1 mMaTepuanos 1 BnapeTb: HaBblkamy novcka (B TOM 4ucne c
KOMMEKTYIOLLMX NCNONb30BaHNEM WHAOPMALMNOHHBIX CUCTEM U
aKyCTOONTUYEKUX Ans paspaboTki 633
npmbopos,
CCrenoBaTL TEXHOMOrMYECKNX OaHHbIX) U KPUTMYECKOro aHanmsa I/IHCbOpMaI:I,I/II/I
npoLieccoB B 00nacTn KBAHTOBbIX ONTUYECKUX TEXHONOIMN
napameTpbl
HaHOCTPYKTYPHbIX
MaTepuaros B
COOTBETCTBMUM C
CaMOCTOSITENbHO
BblOpaHHOM n
yTBEPXAEHHON
METOANKON

12. O6beM AUCUUNIIMHBbI B 3a4eTHbIX eAuMHuuUax/yac. (s coomsemcmeuu ¢ y4yebHbLIM

nnaxom) — 5/180.

dopma NpoMeXyTOHYHON aTTeCcTaLMnU(3avem/sk3ameH) IK3aMEH

13. TpyaoeMKocTb NO BUAam y4ye6HOn paboThbl

Bug yuebHow paboTbl

TpyaoemMKocTb

| Mo cemecTpam




Bcero 2 cemecTp

AyOMTOPHbIE 3aHATUA 112 112

nekuumn 64 64

B TOM 4mcne: npakTuyeckme

naboparopHble 48 48

CamocTtosTenbHas pabota 32 32

B TOM YuChe: KypcoBas pabota (NpoekT) 0 0
dopma NPOMEXYTOYHOW aTTecTauum 36 36

(3Kk3ameH - yac.)

Utoro: 180 180

13.1. CopepxxaHue AUCLUNIINHBI

n/n Peannsauus
pasgena

HanmeHoBaHune pasgena AncunniimHbl C

CopepxaHue pasgena gucUuUnnHbl

OUCLMNIUHBI NMOMOLLbHO
OHMawnH-Kypca,
OYMK *
1. JleKUMOHHbIE 3aHATUA
1.1 BeegeHue. NpeameT n BeengeHve. lMpeametr M 3agaum kypca. Tunbl | OHnaiH-kypc
3agauu Kypca HaHOCTPYKTYp. OGBbEeKTbl KBAHTOBOW MEXaHMKM «b1.B.05
HNU3KOPa3MeEPHbIX CUCTEM: TMOHATUE KBAHTOBOW OcHosel
SIMbl, KBAHTOBOW HWUTW, KBAHTOBOW  TOYKMU, OnTUKIA
cBepxpelleTkn 1 T.4. HaHoyacTuubl MeTannos u Kafg:g:’:'x

AVISTIEKTPUKOB. https://edu.vsu

1.2 PasmepHoe kBaHTOBaHWe | Criydal nNpAMOYrofibHOM  KBaHTOBOM  AMbl - C | (y/enrol/index.

B NPOCTENLWMNX MOAENsX. | OECKOHeYHbIMM  CTeHKamu.  fIMa  KOHEYHOW | php?id=4075
KBaHTOBas MexaHuka rNyOuHbL. YPOBHM SHEPrMn B NPSIMOYrOfbHbIX
NPOCTENLUNX CTPYKTYP. noTeHumansHblx sMax. OcobeHHOCTN pa3MepHOro
KBAHTOBaHUA  QHEPreTM4YecKoro Crnekrtpa B
nonynpoBOAHUKOBOW KBaHTOBOW ame.

KBaHTOBaHME  3MEKTPOHHbIX U ObIPOYHbIX
COCTOSHUIW: CXOACTBa W pasnuuunsa. PasmepHoe
KBAHTOBaHME B KBaHTOBbIX HUTAX M KBAHTOBbIX

TOYKaX.
1.3 Mpaeuna otbopa ans Mex30HHOe nornolleHne cBeTa B MaCCUBHOM
NornoLeHus ceeTta NOMNynpOBOOHMUKE. MornouweHne cBeTa B
NosTyrnpoOBOAHMKOBBIMU KBAHTOBOM TOYKe AOnsl  Ccfydas  CUNbHOIo
KBaAHTOBbIMM SIMaMn U KOHarHMeHTa.
KBaAHTOBbIMU TOYKaMMU
1.4 OKCUTOHbI B KBAHTOBO- Mogudukauusa cnektpa akcutoHa BaHbe-MoTTa B
pa3MepHbIX CTPYKTypax KBaAHTOBOW ame. Brnnsanue pa3MepHOCTH
NnonynpoBO4HMKOBOW HaAHOCTPYKTYpbI n
ON3NEeKTPUYECKON NPOHNLIAEMOCTU €€ OKPYKEHUS
Ha
3HEeprus CBsI3M IKCUTOHOB. [nanekTpuyeckoe
ycurneHue 3KCUTOHOB. OKCUTOHbI B
reTepocTpykTypax " CBepXpeLLeTKax.
lMpocTpaHCTBEHHaa  nokanu3aums  3KCUTOHOB.
OOmMeHHOe B3aMmogencTBMe AOf8 9KCUTOHOB B
HaHOKpuCTannax.
1.5 JTloMnHecueHums OKCTUHKLMSA cBeTa HaHoYacTULaMu.
KONMMNouaHbIX KBAHTOBLIX | JIlOMUHecUeHums HaHo4acTuL,. PaamepHbIn
TOYEK apdpektT B JIIOMUHECUEHUUN KONMouaHbIX

KBAHTOBbIX TO4EK. BO36y>K,D,eHHbIe COCTOAHUA
9KCUTOHOB. YYeT CMNWHOBOrO COCTOSIHMS Ang



https://edu.vsu.ru/enrol/index.php?id=4075
https://edu.vsu.ru/enrol/index.php?id=4075
https://edu.vsu.ru/enrol/index.php?id=4075

3Heprun akcutoHa. CrtokcoB cgsur. KuHeTuka
NIOMUHECLUEHUMN  KBaHTOBbIX  Toyek.  Pornb
nokKanmn3oBaHHbIX COCTOSIHUN. Teopus n
3KCNEPUMEHT.

1.6 A dekThl 3KCUTOH- | QKCUTOH-MNa3MOHHOE B3amMMoaencTene B
NJa3MOHHOIo accoumartax MoOSiekyn Kpacutenem n ninasmoHHbIX
B3aNMOLENCTBUS B | HAHOCTPYKTY.  [uraHTckoe  KOMOWMHALMOHHOE
rmbpunaHbIX paccedaHue. OKCUTOH-NNa3MOHHOEe
HaHOCTpPYKTypax B3aMMOLENCTBME B CMECSX KBAHTOBbIX TOYEK U

NMIa3MOHHbLIX HAHOYaCTUL, KBAHTOBLIX TOYEK Ha
MeTannnM4yecknx NOBEPXHOCTSX.

1.7 doToaeTeKTMPOBaHME B MpuHUMNbI doTooeTEKTUPOBAHNS c
MHOTOCIONHbIX NCnonb30BaHNEM KBAHTOBbLIX TOYEK.

HaAHOCTPYKTYPUPOBaHHLIX | CnekTp YYBCTBUTESTbHOCTMW. MexaHnam
cucTemMax Ha ocHoBe ¢OTOYYBCTBUTESTBLHOCTU MHOFOCITONHbIX
KBAHTOBbIX TOYEK HAHOCTPYKTYPUPOBAHHbLIX CUCTEM Ha OCHOBE
KBaHTOBbIX TOYEK.
1.8 doTokaTanmsaTophbl Ha dotokaTanm3. Martepmanbl gna doTokaTtanusa.
OCHoBe doTokaTanmsaTopsl Ha OCHOBE
NosyrnpOBOLAHMKOBBIX NoNynpoBOAHMKOBbLIX HAHOYACTUL,
HaHo4acTuy, MexaHuamMbl  reHepaumMmM  aKTUBHbIX  hOpM
Kncnopoga. Mpobnema crneKTpanbHou
ceHcnbunusaumm B oToKaTanmse Ha OCHOBE
HAHOYaCTUL, LUMPOKO3OHHbIX MOJTYNPOBOAHMKOB.
2. JllabopaTopHble 3aHATUA
2.1 «b1.B.05
M3yyeHne MeToamMK CMHTE3a KBAHTOBLIX TOYEK U OCHOBbI
NONTYYEHUST X OMTUYECKUX CNEKTPOB. ANropuTMm
06paboTkM aKCNEepUMEHTaNbHOro cnekTpa ONTVKM
OnTryeckme cnekTpbl KBaHTOBbIX
ONYNPOBOHMKOBLIX 3KCTUHKLMKN aHCaMbIisi KBaHTOBbLIX TOYEK. YyeT TouEKy
KBaHTOBbIX TOYEK. ANCNEPCIN N0 Pa3Mepam. ANropuTm pacdeTa https://edu.vs
napamMeTpOB KBAHTOBbIX TOYEK MO .
u.ru/enrol/ind
3KCNepuUMEHTanbHOMY CNEKTPY MEX30HHOro | ex.phon?id=40
MOrfoLWeHns B pamKax U3y4yeHHbIX NpubnmxkeHnn _p_pr

13.2. Tembl (pa3genbl) AMCLUMNNUHBI U BUAbI 3aHATUA

Ne HaumeHoBaHue Buapbl 3aHATUIR (KONWUYECTBO YacoB)

n/n Temsl MNpaktnyeckme JlabopaTopHble SamocTosTensHal KOHTPOIMb

(paspena) Nexunm 3aHATUA saHsTUSL | q paboTa Bcero
OUCLMMNINHbI
1.1 | Beegenwue.
MpeameT u 2 - - 2 ° 13
3ajaym Kypca
1.2 | PasmepHoe
KBaHTOBaHWE B
NpOCTEeNLLNX
MoLenax. 16 ) ) 10 9 35
KBaHTOBas
MexaHuKa
NpOCTEeNLLNX
CTPYKTYPp.
1.3 | lNpaBuna
otbopa ans 12 - 28 5 5
NnornoLeHns 9



https://edu.vsu.ru/enrol/index.php?id=4075
https://edu.vsu.ru/enrol/index.php?id=4075
https://edu.vsu.ru/enrol/index.php?id=4075
https://edu.vsu.ru/enrol/index.php?id=4075

cBeTa
nonynpoBOAHUK
OBbIMA
KBAHTOBbIMA
AMaMn n
KBAHTOBbIMA
TOYKaMMn

1.4 | OKCUTOHLI B
KBaHTOBO-

pa3mMepHbIX
CTPYKTYpax

1.5 | JliommnHecueHum
1 KONoOUOHbIX
KBaAHTOBbIX
TOoYek

1.6 | OdpdekTbl
9KCUTOH-
NnnasmMoHHOro
B3aMMOOENCTBU
A B rmMbpunaHbIX
HaHOCTPYKTypax

1.7 | ®doToaeTekTnpo
BaHWE B
MHOIOCIOWHbIX
HaAHOCTPYKTYpU
POBaHHbIX 6 2 8
cucTtemax Ha
OCHOBe
KBaHTOBbIX
Tovek

1.8 | doTokaTanmuaar
Opbl Ha OCHOBE
NosyNnpOBOAHUK 6 2 8
OBbIX

HaHo4acTuy,

WToro: 64 - 48 32 36 180

14. MeTogn4yeckune ykasaHma Ansa ody4arowmxca no 0OCBOEHUIO AUCLUMNIIUHDI

OcHo8HbIMU amanamu ocgoeHus1 ducyunnuHbl « OCHOBbI ONMUKU K8aHMOBLIX MOYEK» S8/ISHMCS:

*  U3y4yeHue y4yebHoU, Hay4HoU U Memodu4yeckol fumepamypbl, Mamepuasnog nepuodudeckux
usdaHul ¢ npusriedyeHUeM 371eKMPOHHbIX cpedcme Hay4yHoU UHghopmayuu.

* [lodzomoseka K nabopamopHbIM 3aHIMuUsIM, oghopMIeHUEe OMm4yemos.

B xode nodzomosku K meKywum ammecmauyusiM U poMexXymoyHol ammecmauyuu cmydeHmy
pekoMeHdyemcss aKkmueHO UCMOo/b308amb 3M1EKMPOHHBLIU obpa3ogamernbHbll  nopman Moodle —
a51IeKMpOoHHas cpeda ducyunsuHel, ¢ npedocmasneHuem rnpeseHmauyul nekyud, 3adaHul 0518 8bINoIHEHUS
npakmu4eckux u JsabopamopHbix pabom, OOMOMHUMENbHO20 Meopemu4yecKkoeo Mamepuana u
HOpMamuegHo-pasosbix GOKYMEHMO8 Mo memamM U repeyvHeli 8ornpocos 0519 Mnod20moeKU K MmeKywum
ammecmauusiM U poMeXymoy4yHol ammecmauuu. Takke cmydeHmy pekoMeHOyemcs UcCrofib308amb
gecb Habop Mmemodo8 u cpedcme COBPEMEHHbIX UHQOPMAUUOHHbBIX mMexHosoaul Onsi U3y4YyeHus
omeyecmeeHHOU U 3apybexHou numepamypbl Mo Qucyur/iuHe, OUEHKU U aHa/lu3a ee meKyuje20
cocmosiHuss U riepcriekmue  paseumusi. Emy npedocmaenisiemcs 803MOXHOcmb pabomamb 8
KoMrbromepHbIX Krnaccax ¢hakynsmema (313a aydumopus), umems Oocmyrn Kk UIHmMepHem-pecypcam u
3/1eKMPOHHOU MoYme, UCMosib308amb UMeoWUEcs Ha Kaghedpe onmuKu U CrIeKmpoCcKonuu ¢bu3u4eckoao
hakynbmema UHOPMaUUOHHbIE —MEeXHOJI02uU,  UCMob308amb  pecypcbl  30HanbHOU  Hay4YHoU
bubniuomeku Bl'Y, 8 mom yucne 3nekmpoHHO-6ubuomeyHbie cucmemai.




15. MNMepe4yeHb OCHOBHOM U [OMNOSIHUTENbLHOW NMUTEpaTypbl, PECYPCOB UHTEPHET,
HeoOXoaUMbIX AONfe OCBOEHUA AOUCLUMNIIUHbI (Criucok numepamypbl OGOpMISemcs 6
coomeemcmeuu ¢ mpebosarusimu TOCT u ucnonb3yemcsi obwiasi ck8o3Hasi Hymepauusi 0511 ecex 8udos
UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n

McTOYHMK

1.

Jy6posckuin, B. . TeopeTnyeckne 0CHOBbI TEXHONOMM NOMYNPOBOAHUKOBBLIX HAHOCTPYKTYP:
y4yebHoe nocobwue : [16+] / B. I'. Oybposckuii ; YHnsepcutet UTMO. — CaHkT-lNeTepbypr :
Yuusepcutet UTMO, 2019. — 228 c. : un., Tabn., cxem. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=566761 (naTta obpaLienus: 18.10.2021). —
Brnbnuorp. B kH. — TEKCT : 3MEKTPOHHbIN.

MniowwuH, B. A. HaHomatepuansi : yuebHoe nocobue : [16+] / B. A. intowuH ; HoBocmnbupckuia
rocyapCTBEHHbIV TEXHUYECKUIN yHMBEpcuTeT. — HoBocnbumpck : HoBocubrpckuin rocyaapCTBEHHbIN
TexHudeckun yHnsepcutet, 2019. — 114 c. : un., Tabn. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=574749 (naTta obpawieHus: 18.10.2021). — Bubnwmorp. B kH
. — ISBN 978-5-7782-3858-9. — TeKCT : 9MEKTPOHHbIN.

0) gononHuTenbHas nuteparypa:

[ Nen/n WcTouHnk
1 Hemuxosckutl, BA. ®usuka keaHmMo8bIx HU3KopaamepHbix cmpykmyp / B. 5. HJemuxosckud, I, A.
) Byzanbmep .— M.: Jlozoc, 2000 .— 246 c.
5 ['yces,A.U. HaHomamepuaribi, HaHOCMpPYyKmMypbl, HaHomexHonoauu / A. U. 'yces .— U30. 2-e., ucrnp. —
) M. . ®uamamnum, 2007 .— 414 c.
3 lMapwakos, A. H. BeedeHue 8 kgaHmosyto ¢pusuky / A. H. lNapwakos.— Mockea : JlaHb, 2010 .— 351 c.
) <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=297>.
4 BamcoH,[.H. Teopus 6eccenesbix ¢pyHkyul. Y. 1 | H. BamcoH ; lNep. co 2-20 aHen. u3d. B.C. bepmaHa
) .— M. : U3d-80 uHocmparHoU ium., 1949 .— 798 c.
5 lNMokymruti C./. Teopusi 3KCUMOHO8 8 K8a3UHYIIbMEePHbIX MOMyrnpo8oOHUKO8bIXx cucmemax | C.U.
) lMokymmHut. — Odecca : «AcmpornpuHmy, 2003. — 168 c.
Onmuka HaHocmpykmyp / C.B. NanoHeHko [u dp] nod ped. A.B. ®edoposa. — Cl16. : Hedpa, 2005 — 326 c.
7 Uinak A.l1. Cnekmpockonusi 351eKMPOHHbIX U 9KCUMOHHbIX COCMOSIHUU 8 HU3KOpa3MepHbIX cucmemax |
’ A.N. UWinak, C.N. NMokymrud, FO.A. Kynuykud. — K. :Akademnepuoduka, 2005. — 326 c.
8 BamcoH,[.H. Teopus 6eccenesbix ¢hyHkyul. Y. 2 | 'H. BamcoH ; lNep. co 2-20 aHen. u3d. B.C. bepmaHa
’ .— M. : U30-60 uHocmpaHHoU num., 1949 .— 798 c.
9 Hasbidos,A.C. KeaHmosas mexaHuka : [ywebHoe nocobue Omnsi cmydeHmos yH-moe u mexH. 8y308] | A.C.
) Hasbi0os .— 3-e u3d., cmep. — CaHkm-emepbype : EXB-lemepbype, 2011 .— 703 c.
EopeH, K.®. lNoenoweHue u paccesiHue ceema manbimu Yacmuuyamu | K. bopeH, [. Xapmen ; lNep. ¢
10. aHen. 8. N. ®elisynuHa u dp.; C npeducn. B. . Tamapckozo .— M. : Mup, 1986 .— 660 c.
Xrwoncem, I". eaH de. PaccesiHue ceema manbiMu Yacmuuamu | I, eaH 0e Xwoncm ; nep. ¢ aHen. T.B.
11. BodonbsiHosou; nod ped. B.B. Cobonesa .— M. : N30-e60 uHocmpad. num., 1961 .— 536 c.
[Momoeadno, A.l. HaHouyacmuuybl memarnnos e nonumepax | A. . lNomozaino, A. C. PozeHbepe, U. E.
12. YopnsHd .— M. : Xumus, 2000 .— 671 c.

KoHTuHreHT 10 yen.

B) MH(POPMALMOHHbIE ANEKTPOHHO-0bpa3oBaTenbHbIE pecypchl (oduLmanbHble pecypcbl

NHTEpHeT)™:
Ne n/n Pecypc
1. | «YHuBepcuteTckas 6ubnuoteka online» https://biblioclub.ru/
2. | OBC "KoHcynbTaHT cTtygeHTa" http://www.studentlibrary.ru/
3. | OBC "PykoHT" https://rucont.ru/
4. | 3BC "KOpaunt" https://biblio-online.ru/
5. | OBC IPRbooks http://www.iprbookshop.ru/

* BHavane ykasbiBalotca OBC, ¢ koTopbiMu umetoTca gorosopa y BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpasoBaTernbHble pecypchbl, OHMNarH-Kypcbl, Y MK

16. TlepeyeHb Yy4yebHO-meTOAUYECKOrOo obecneyeHUss AONA CaMOCTOATENIbHOMU
paboTbl (yyebHO-memoduyeckue pekomeHdayuu, rnocobus, 3adadyHUKU, Memooudyeckue
yKa3aHUSI 10 8bINOIHEHUIO NPakmu4yecKux (KOHmMpoIsbHbIX) pabom u dp.)

o
Ne NcTOYHMK
n/n
Os4uHHUK08 O.B. OcHO8bI OMMUKU U CeKMPOCKOMUU K8aHMOBbIX MoYeK ;| y4ebHO-Memoduyeckoe
1. rnocobue 0ns1 8y308. BopoHex. 2oc. yH-m ; [cocm. : O.B. Og4yuHHUKo8u 0p.] .— BopoHex :
U3damenbcko- nonuzpaghudeckuli ueHmMp BopoHexcko2o eocydapcmeeHH020 yHusepcumema, 2013



https://biblioclub.ru/index.php?page=book&id=566761
https://biblioclub.ru/index.php?page=book&id=574749
http://e.lanbook.com/books/element.php?pl1_cid=25&amp;pl1_id=297

— 80 c. : un. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf>.

Qusuka HU3Kopa3MepHbIX cucmem . YuyebHoe rocobue Ons cmyd. 8y308, 0byy. Mo HarnpasieHUro
2. "TexH. pusuka" | A. A. Wuk, J1. I'. bakyes, C. ®. MycuxuH, C. A. Pbikos; 100 o6w.ped. B.U.NnbuHa, A.
A. Wuka .— CIl16. : Hayka, 2001 .— 154 c.

OaebigoB A.C. Teopusi meepdozo mena : y4ebHoe rnocobue dnsi cmyd. ¢hus. cney. sysos | A.C. [asbidos
.— M. : Hayka, 1976 .— 639 c.

17. O6pasoBaTenbHble TEXHOSNIOrMU, UCMOSib3yeMble MpU peanusauum y4eOHOMU
OUCLUMNNUHBbI, BKNOYas AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonoruu (OOT),

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

B yuebHOoM npouecce ucnonb3yomcsi crnedyoujue obpazogamesnibHbie  mexHonoauu. [lo
obpasosamerbHbIM ¢hopMaMm: neKuuu, rnpakmudeckue u slabopamopHbie 3aHsmus. [lpeobnadarowumu
memodamu u nipuemam oby4yeHuUst A8MAHMCS: 06bACHUMEbHO-UTCMpamueHsie (06bsiCHeHUe, nokas —
demMoHcmpauusi y4ebHo20 Mamepuana u 0p.); akmueHbie (aHasu3 y4ebHoU u Hay4yHoU sfiumepamypbl,
cocmaerieHue cxeM u 0p.) U UHMepaKmueHble, 8 IMOM Hucsie U 2pyrnnosbie (83auMHoe obyvyeHue 8 chopme
noGazomosku U obcyxdeHusi 0oknados); UHGOPMaUUOHHbIE, MysribmumeluliHble (paboma ¢ caumamu
akadeMu4ecKux cmpyKmyp, Hay4Ho-uccriedosamesibCKUX opaaHu3auyull, 351eKmpOHHbIX bubruomek u dp.,
paspabomka npe3eHmauul, coobuweHuli u Ooknados, paboma C 3NIEKMPOHHbIMU ObyyYarowumu
npozpammamu u m.n.).

OpeaHu3ayuoHHass cmpykmypa JIeKUUOHHO20 3aHamus: 1. @opmynuposka memebl, yernel 3aHamus,
rnocmaHoeka npobrnemMHo2o eorpoca. 2. Pa3bscHeHue 80rpoco8 meopemuyecKo2o U Mpakmu4yecko20
nnaHa Onsi peweHusi riocmasneHHol npobnemsl. 3. PaccmompeHue nymel peweHusi npobreMHo20
goripoca Ha KOHKpemHbix rnpumepax. 4. 3aknwodeHue, ¢hopmynuposka 6bie0dos. 5. Dopmynuposka
3adaHus Onsi camocmosimesisHoU OomawHel pabomsi. O38yqusaHUe membi criedyrueao 3aHImus.

OpeaHusayuoHHas cmpykmypa nabopamopHo2o 3aHsamus: 1. @opmynuposka uesnel 3aHamus u
omeembi Ha 80Mnpockl cmydeHmos. 2. O3HaKoMIIEHUE C meopemuyeckol 0CHO80U pabombl, OCHOBHbLIMU
npuemamu u mexHukol 6e3zonacHocmu npu pabome C ucronb3yeMmbiMu rpubopamu u peakmusamu.3.
BbinoniHeHue akcriepumeHmarnbHol Yacmu pabomsbi. 4. Obpabomka aKcrepuMeHmarsbHbIX pe3yibmamos
u npedocmasrneHue ux 051 npedsapumesibHoOU Po8epKu rpernodasameriio.

3awuma nabopamopHol pabombsi MPo8oOUMCS C Uesbio 8bIsSI8IIEHUS YPOBHSI OCBOEHUSI Mamepuarna
no memamuke pabomsi, crocobHocmu damb MPasuUIIbHY MPaKMmMoOSKy pe3ynbmamam, MnosyYeHHbIM fpu
8bINoNHeHUU pabomel. 3awuma pabombl 3aknwdaemcss 8 ogopMmieHuUU pabom, ycmHol 6ecede
npenodasamerisi CO cmMyOeHmMOM 110 Mosly4eHHbIM 8 pabome pe3yribmamam U OCHOBHbIM Meopemu4ecKuM
MOHSAMUSIM 1o meme pabomsi.

TeKkywuli KOHMpPOorib NPo8odUMCs MymeM MPOBEPKU 8bINofHEeHUs1 doMawHezo 3adaHusi, 8X0OHO20
KOHMpoJis1 (8 sude camMocmosimesibHbIX U KOHMPOJsIbHbIX pabom, doknados u peghepamos).

lMpu peanu3ayuu QucyunuHbl € UCMOIb308aHUEM OUCMAaHUUOHHbIX 06pa3ogameribHbIX MexHo102ul
ucrnonb3yrmesi  UHCMPYMEHMbl  371eKMPOHHOU  UHGopMaUyUuoHHO-obpasogamernsHol  cpedbi  BlI'Y
«3nekmpoHHbIl  yHugepcumem BIY» (https://edu.vsu.ru) u/unu “MOOK Bl'Y” (https://mooc.vsu.ru),
cepsucbkl sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHas rnodyma, MecceHoxephbl
u coycemu.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHDI:

YyebHas aydumopusi dnsi npogedeHus 3aHImul JIeKYUOHHO20 murna:; HoymbyKk ASus, C 803MOXHOCMbHO
nodkrnoveHusi Kk cemu "MIHmepHem" u obecriedeHuem Oocmyna 8 3JIEKMPOHHYI UHGOPMayUOHHO-
obpaszosamernbHyto cpedy BIY, lNpoekmop BenQ MS 612ST, [ocka masHumHo-mapkepHas 100%200.
lMpozpammHoe obecrnieyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office
(OfficeSTD 2013 RUS OLP NL Acdmc). [IpozpammHas cucmema Ons oOb6HapyXeHuUsi MmeKcmosbiX
3aumMcmeosaHull 8 y4ebHbIx U Hay4HbIXx pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV
NL Each AcademicEdition Additional Product. lpoepammHsili komnnekc ons 3BM - MathWorks. Cucmema
UHxeHepHo20 modesnuposaHuss ANSYS HF Academic Research.

Y4yebHo-Hay4Has nabopamopusi 0ns npoeedeHusi nabopamopHbIX 3aHSIMUU: 805IOKOHHO-OMMUYeCKUl
crniekmparbHbIl Komrnekc ¢upmbl Ocean Optics 6ase cnekmpomempa USB-2000+XR1 ¢ ucmo4YyHUKkom
usnydeHuss USB-DT, u Habopom 30HO08 Onsi u3amepeHusi dughgpy3Hozo ISP-80-8-R u 3epkanbHO20
ompaxeHusi RSS-VA u niomuHecueHyuu R400-7-SR, nporyckaHusi U IIOMUHECUEHUUU XUOKUX U meépobix
obpasyos CUV-VAR u CUV-ALL-UV.

Aydumopusi dnsi epynnosbix U UHOUBUOyaslbHbIX KOHCYnbmauyul, mekywel U poMeXymoY4yHou
ammecmauuu

Aydumopusi 0ns camocmosimesibHOU pabombl, KOMMblomMepHbIl Knacc ¢ docmynoM K cemu
«MlHmepHem»: Komribromepbl (MOHUMOPLI, cucmeMHbie 6roku) (15 wm.)

Peanuszayusi  OucyunnuHbl C [PUMEHEHUEM  3JIEKMPOHHO20 0by4yeHUss U  OUCMAaHUUOHHbIX
obpaszosameribHbIX MexHosoaull ocyuecmearnssemcsi yepes obpazoeamesibHbil nopmar "OneKmpoHHbIU
yHusepcumem BI'Y" (https://edu.vsu.ru).



http://www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf
https://mooc.vsu.ru/

19. ®oHA OLEHOYHbIX CPEeAcCTB:
19.1. MNepeyeHb KOMNETEHUUN C YKazaHMeM 3tanoB POpMUPOBaAHUA U
nnaHupyembIX pe3ynbTaToB O00y4yeHusA

Koa n cogepxaHune
KOMMeTeHuun (Unu
ee 4acTtin)

MnaHnpyemble
pesynbTaTtbl 0by4YeHus
(nokasaTenu JOCTUXEHUsI
3a4aHHOrO YpOBHS
OCBOEHUS KOMMETEHLIMM
nocpeacTsoMm
dopMmnpoBaHNA 3HaAHWNA,
YMEHUIN, HaBbIKOB)

OTanbl hopMupoBaHus
KoMneTeHumu (pasgensl
(TemMbl) AUCLMNITUHBI NN
MoAyns N Ux
HanMeHoBaHMue)

®0C
(cpeacTea oueHMBaHNUSA)

MK-1. CnocobeH k
dopmynumpoBke 1
aHanuay
nocTaBnEeHHON
3agayn
nccnegoBaHun B
obnacTtu onTUKKN 1
HaHOMOTOHUKY, a
TaKkKe CMEXHbIX
obnacrten Hayku 1
TEXHUKN,
0boCcHOBaHHO
BblOMpaThb
TeopeTu4eckme u
aKcnepuMeHTarnbHble

3HaTb: OCHOBbLI METOOB
CWHTE3a HaHo4vacTuly u

BeegeHue. Npeamet 1
3agauun kypca «PoToHUKa
HaHOCTPYKTYp».
Pa3smepHoe kBaHTOBaHUWe
3HEepreTMYecKoro crnekTpa
HaHOCTPYKTYP.

Tpw npeaenbHbIX cry4vast B
3agaye 0 pasMepHoOM
KBaHTOBaHUU
3HEepreTMYeCcKoro crnekTpa
NnonynpoBOAHMKOBOM
KBaHTOBOW TOYKM
MpaBuna otbopa ans
nornoLieHus ceeta
NonynpoBOAHUKOBLIMM

HaHOCTPYKTYP;
MeToAbl KBaHTOBbIMW TOYKaMM
dusnyeckme  NPUHLUMBI
OnTnyeckne cnekTpbl
(POTOHMKM U ONTUKN
MK-2. CnocobeH . MOnyrnpOBOAHMKOBbIX
HaHOCTPYKTYP;
cosgasaTb 6asbl KBaHTOBbIX TOYEK.
YMeTb: nnaHupoBatb U
AaHHBbIX O JliommHecueHLms
NpoBOANTb
du3ndeckmx KONMMOMOHbBIX KBAHTOBbIX
y 3KCnepyvMeHTarnbHble _
CBOWCTBaxX U TOoYeK YcTHbI onpoc. OTyeT
uccrnegoBaHus B obnactu o
TEXHONOrMYEeCcKmX OTOHMKN OKCUTOHbI. DdhdeKTbI no nabopaTtopHoOn
0COBEHHOCTAX .| 9KCUTOH-NNa3MoOHHOro paboTte
HaHOPa3MEpPHbIX CUCTEM; N
HaHOCTPYKTYPHbIX B3aUMOJEWNCTBUS B
Bnapetsb: OCHOBHbIMU
MaTepuanos, rMopuaHbIX
PU3UKO-XMMUYECKNMUI
NPOBOAUTb HaHOCTPYKTypax
npyvHUunaMmm paspaboTku
3KCMEepPMMEHTANbHYHO doTogeTeKkTMpoBaHue B
HOBBIX ONTUYECKMX )
npoBepKy MHOMOCOMHbIX
HaHOCTPYKTYPUPOBAHHbIX
BbIOpaHHbIX HaHOCTPYKTYPUPOBAHHbIX
MaTepuarnoB 1 ux
TEXHOMOrMYEeCKnx cMcTemMax Ha OCHOBe
y NPUMEHEHNS B
peLleHnin KBaAHTOBLIX TOYEK
TEXHONOrMAX OOTOHNKM.
Nnpon3BOACTBA doTokaTanmsaTopbl Ha
ONTUYECKMX U OCHOBE
aKyCTOONTUYEKMX NonynpoBOAHUKOBbIX
npmbopos, HaHo4acTuy
nuccnenoBatb
napameTpbl
HaHOCTPYKTYPHbIX
mMaTepuarnos B
COOTBETCTBUM C
CaMOCTOATENbHO
BblOpaHHOM n
yTBEpPXXOEeHHOW
METOAMKOW
MpomexKyTouyHasa aTTecTauus (3K3ameH) KM




19.2 OnuncaHue KputepueB U LIKarnbl OLEHMBaAHUA KOMMNETeHUun (pe3ynbtaToB
oby4yeHus1) NpyM NPOMEXYTOHYHOWN aTTecTauum

Hns oyeHusaHus pe3yrnbmamos 0by4yeHUs Ha 3K3aMeHe UCIMob3yromcs cnedyruue
nokaszamenu (3YHb1 u3 19.1):
1) 3HaHue y4ebHOo20 Mamepuarna, enadeHue rNoHAMUUHbLIM arnapamom u
meopemuyeckuMu OCHO8amMu OUCUUIN/IUHBI;
2) yMEeHue ce8si3bigamb MeOoPUIO C NPakmuKouU;
3) yMeHue onucbi8amb OCHOBHbIE Xapakmepucmuku criekmparsbHbIX npubopos;
4) eriadeHue 3HaHUSIMU O MeopemMuUYeCKUX OCHO8axX U COBPEMEHHbIX Memodax
MOEKYSAPHOU CeKmMpOCKonuU.

CooTHoLeHMe nokKasaTenen, KpUTeEPUEB U LLKasbl OLleHUBaHUSA pe3ynbTaToB
oby4yeHus.

YpoBeHb

Kputepum oueHMBaHUS KOMNeTEHLNN cthopmuposa | LLkana oueHok
HHOCTU
KOMMNEeTEeHUNN

lNoceweHue nekyuoHHbIx 3aHamul. Omeem Ha eornpoc | Mo8biueHHbI OmnuyHo

KOHMPOJIbHO-U3MepUMebHo20 Mamepuana 60 6peMms | U ypoBeHb
ak3ameHa. Omeembl Ha OOMNOSIHUMENbHbIE B0rPOChHI.
Obyuarowutica 8 rnosiHol mepe eradeem MOHAMUUHbIM
arnnapamom U meopemu4yeckKuMu oCcHog8amu OUCUUIIIUHBI,
criocobeH  unncmpuposams  omeem  fpumepamu,
gakmamu, daHHbIMU Hay4YHbIX uccriedosaHuli, MPUMeEHSIMb
meopemuyeckue 3HaHusi Orsl PeweHuUsl rnpakmuyYeckux
3a0au.

Omeem Ha KOHMPOJIbHO-U3MepUMesbHbIU Mamepuan He basoenbit Xopowo
coomeemcmgyem OOHOMYy (08yM) U3 E€PEYUCIEHHbIX YPOBEHb
rnokaszamerneu, HO obyyarowutica 0daem rpasusibHble
omeembl Ha A0MNoSTHUMEIbHbIE 80MPOCkl. HedocmamoyHo

rpPodeMOoHCMpPUpPOB8aHO meopemu4yecKux OCHO8

oucyunIuHsblI.

Omeem Ha KOHMPOJIbHO-U3MepUMesibHbIti mMamepuan He | [lopoeosbili | Ydosenemeopu
coomeemcmegyem n1obbIM osym(mpem) us YPOBEHb mesibHO

repeyucrieHHbIX rokasamersel, obyyarowutcs Oaem
HerosiHble omeembl Ha OO0MoSIHUMEsIbHbIE 80r1POCHI.
Umeem He nonHoe npedcmasrieHUe O MmeopemuyecKux
OoCHogax., 0oryckaem CyulecmeeHHbIe OWUOKU.

Omeem Ha KOHMPOIIbHO-U3MepumesibHbIl Mamepuasn He — Heydosnemeso
coomeemcmeayem J11066IM mpem(4yemsbipem) us pumesibHoO
rnepeyucrieHHbIX rnokasamersedu. Obyyvarowutics

deMoHcmpupyem OMpbIBOYHbIE, pacMeHmapHble

3HaHus, dornyckaem apybbie owubKu.

19.3 TUnoBble KOHTPOJIbHbIE 3a4aHUS UNTU UHble MaTepuanbl, Heo6xoanMble AnA
OLEHKMW 3HaHWW, YMEHWUW, HaBblkOB W (MNM) onbiTa [OeATeNbHOCTH,
XapakTepusylowme 3tanbl (popMUPOBaHMA KOMNETEHLMA B NpoLecce OCBOEHUS
obpa3oBaTenibHOM NporpaMmmbl

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY:



1. Tunbl HAHOCTPYKTYP.
2. O6beKkTbl KBAHTOBOM MEXaHMKM HU3KOPA3MEPHbIX CUCTEM: MOHATUE
KBAHTOBOMW AMbl, KBAHTOBOW HUTU, KBAHTOBOMW TOYKW, CBEPXPELLETKN N T.4.

3. HaHo4yacTuubl MeTannos U AN3NEKTPUKOB.

4. Cnyyai npsiMOyrofnibHOM KBaHTOBOM siMbl C OECKOHEYHBIMW CTEHKaMW.

5. fma KoHeYHON rNyGUHBI.

6. YPOBHU 3HEPr1M B NPAMOYIOSibHbIX NOTEHUMANbHbIX AMax.

7. Ocob6eHHOCTN pa3MepHOro KBaHTOBAHUSA 3HEPreTUYeckoro Crnektpa B
NnoslynpoBOAHMUKOBOW KBAHTOBOW AAME.

8. KBaHTOBaHWE 3M1EKTPOHHbIX U AbIPOYHbBIX COCTOSAHUIW: CXOACTBA U pasnnyms.
9. PasmepHoe KBaHTOBaHME B KBAHTOBbIX HUTSX WU KBAHTOBbLIX TOYKaX.

10. Me>x30HHOE nornoLeHne ceeta B MaCCMBHOM NOSYNpOBOOHUKE.

11. [MornoweHne cBeTa B KBaAHTOBOM TOYKe [OnNd Crydas CUIbHOro
KOH(panHMeHTa.

12. OKCTUHKLUMA cBEeTa HaHo4YacTULamu.

13. JIloMMHecUeHUMA HaHoYacTuUL,

14. PasmepHbIn apdekT B NMIOMUHECLEHLINN KONNMOUAHBIX KBAHTOBbIX TOYEK.

15. KnHeTuka nioMmHecLeHUMN KBAHTOBbIX TOYEK.

16. Ponb nokannsoBaHHbIX COCTOAHUI. Teopusi U 3KCNEPUMEHT.

17. Mogudumkauma cnekTpa akcuToHa BaHbe-MoTTa B KBAGHTOBOW AMeE.

18. BrnvsHne  pasamepHOCTM  MONynNnpoOBOAHMKOBOWM  HAHOCTPYKTYpbl U
ANINEKTPUYECKON NPOHULLAEMOCTU €€ OKPY>KEHUST HA3HEPrns CBSI3M 3KCUTOHOB.

19. AnanekTpuyeckoe ycuneHne SKCUTOHOB. QKCUTOHbI B reTepOCTPYKTypax U
cBepxpeLleTkax.

20. lMpocTpaHCcTBEHHAs Nnokanunsauna SKCUTOHOB.

21. Bo30yxaeHHble COCTOSIHUS 9KCUTOHOB. YYeT CMMHOBOrO COCTOSIHUA Af1s
SHEeprun 3KCUTOHa.

22. O6meHHOoe B3amogencTasne Ang 3KCUTOHOB B HAHOKpUCTannax.

23. CToKcoB caBMur.

24. OKCUTOH-NMa3MOHHOE B3auMOLENCTBUE.

25. MpuHUUNBLI PoTOAETEKTMPOBAHUS C UCMONb30BaHMEM KBAHTOBbLIX TOYEK.

26. CnekTp 4yBCTBUTENBHOCTMW.

27. MexaHunam POTOYYBCTBUTESTbHOCTU MHOTIOCINOWHbIX
HAHOCTPYKTYPUPOBAHHbIX CUCTEM HA OCHOBE KBAHTOBbIX TOYEK.

28. doTokaTanuna. Matepuansl 4na poTokatanusa.

29. doTokaTannsaTopbl HAa OCHOBE MOMYNPOBOAHNKOBbLIX HAHOYACTULL.

30. MexaHu3mbl reHepaumm akTUBHbIX POPM KMCnopoaa.

31. lMpobnema cnekTpanbHOW ceHcubunuaaumm B poTokaTanmse Ha OCHOBE

HaHO4YacTuL LUMPOKO3OHHbIX NMOJyrnpoBOAHNKOB.

19.4.MeTognyeckme maTepuanbl, onpegensioWwue npoueaypbl OLEHUBaHUSA
3HaHMW, YMEHWW, HaBLIKOB U (MNK) onbiTa AEATENIbHOCTU, XapaKTepu3yrLwmx
3aTanbl popMUPOBaHMA KOMMNETEHLIUN

OueHka 3HaHWW, YMEHWA W HaBbIKOB, XapakTepusywowas aTanbl opMMpoBaHNS
KOMMETEHUMN B paMKaxX U3yYdeHUs OUCLMMMMHBbI OCYLLECTBNSAETCA B XO4e TEeKyLlen U
NPOMEXYTOYHOW aTTecTaunn.

Tekywas arrectaumMsi nNpoBoaUTCA B COOTBETCTBMM C [lonoXeHMeM O TekyLien
atrectauum oby4arLmxcsa no nporpamMmmMamMm Bbiclero obpasoBaHna BopoHexckoro
rocy4apCTBEHHOro yHuBepcuTteTa. Tekylwasa atTectaums npoBoamTcst B opMe: YCTHOro
onpoca (MHAMBMAYalnbHbLIM ONpPOC, (pPOHTanbHas 6ecena); TECTMPOBAHUS; OLIEHKM
pe3ynbTaToB NPaKTUYECKON AeATENbHOCTU. KpuTepum oueHnBaHus NpuBeLeHbI BbILLE.
MpomexyToyHaa artTectauMs NpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem o



NPOMEXYTOYHOW aTTecTaumm oby4aroLLMXCs NO NporpaMmam BbiCLLIEro 0bpa3oBaHus.
KOHTpOonbHO-M3MepuTenbHble MaTtepuarnbl MPOMEXYTOYHOW aTTecTauun BKMYAT B
cebsi TeopeTUyeckme Bonpochl, NO3BONSOLLINE OLEHUTb YPOBEHb MOSYyYEHHbIX 3HAHWNA.
Mpn oueHMBaHMN UCMONb3YETCA KayeCTBEHHas Lukana oueHoK. Kputepun oueHnBaHuS
NpuBeAEHbI BbILLE.



