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BbICLUErO OGPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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CNEeKTPOCKOMuK

(OB4nHHUKOBO.B.)
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PABOYAS MPOrPAMMA YYEEHOWU OUCLIUIMIINHBI

51.B.05 ®oTOHMKA HAHOCTPYKTYP
Ko0d u HaumeHosaHue OUCL(LII'IJ'IUHbI 8 coomeemcmauu ¢ Y4ebHbIM rriaHom

1. lUndp n HaMmeHoOBaHMe HanpaBfieHMA NOArOTOBKU/cneunanbLHOCTH:
03.04.02 Qu3suka

2. NMpodhunb noaroToBku /cneynanusaummu/ maructepckas nporpamma:
Onmuka u HaHOOMOHUKa

3. KBanudumkauma (cteneHb) BbINyCKHUKA:
Bbicwee obpasosaHue (Ma2ucmp)

4. ®opma o6pa3oBaHuA: OYHas
5. Kadenpa, oTBevarowan 3a peanusauuio AUCLUUNIIUHLI:
kachegpa ONTUKU U CNEKTPOCKONUMU

6. CoctaBuTENM NpOrpaMmmbil:

Kopones Hukuma Bukmoposuy, kaHdudam gpu3uko-mamemMamuy4ecKkux HayK, doueHm
(®PUO, yyeHasi cmeneHb, y4eHoe 38aHUE)
Os4yuHHUK08 Onee Bnadumuposuy O0OKmMop pu3uKo-mamemMamu4ecKux HayK, npogheccop
(PUO, yyeHas cmeneHb, y4eHoe 38aHUE)
7. PekomeHpoBaHa: HMC gusuyeckozo ¢h-ma BI'Y npomokosn Ne 6 om 13.06.2024
(HaumeHosaHue pekomeHAyrouweli cmpykmypbl, 0ama, HOMep MPOMOKOoIa,0mMemKuU O rpoodreHUU
8HOCSIMCS 8PYYHYIO)

8. YuebHbin roa:  2024/2025 CewmecTp(bl): 2




Henu u 3aqaum yueOHOM TUCUUIIMHBI:

LUensamu  oceoeHusi y4yebHOU OucyunuHbl  fensitomcsi:  (opMuposaHue
rpoghbeccuoHarnbHbIX KOMIemeHUuUl Ma2ucmpaHmos u3u4eckoeo hakyrnbmema, obyyaroujuxcs
ro npoepamme "Onmuka U HaHohomoHuKa”, 8 obsiacmu OrnMuKU rosyrnpo8oOHUKOBbIX K8aHMO80
-pasMepHbIX cucmem, ceolicmea KOMmopbIX 8Ce WUpPEe MPUMEHSIIOMCS 8 OMMO3JIEKMPOHUKE U
Opyaux obriacmsx HayKoOeMKUX mexHosoaud.

3ada4yu y4yeb6HOU QuCUUNIIUHBI:

- paccmMompemb OCHOBHbIE MUIlbl HAHOPa3MEePHbIX ONMUYECKU aKmuUBHbIX CUCMEM;

- cghopmuposamb 3HaHUS OCHOBHbIX MemoO08 r10lyYEHUsT  MOJ1YrPO8OOHUKOBbIX
K8aHMOBbIX MOYEK;

- u3yqyumb fefneHUss U aghgekmenl, 00ycro8r1eHHbIE ONMUYeCcKUMU cgolicmeamu
K8aHMOBbIX MOYEK.

9. MecTo y4yebHOM AncuunnuHbl B cTpykTtype OOIN: Mecmo yuyebHol ducyunniuHbl
e cmpykmype OfFIO[l1: yacmb, chopmupyemass ydacmHukamu obpasosameribHbIX OMHOWeHUU,
610k B1.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHMs MO AucuunnuHe/moaynio (3HaHuUA,
YMEHUA, HaBblKW), COOTHECEHHble C MIaHUpyeMbiMU pe3ynbTaTaMuM OCBOEHMUS
obpa3oBaTenibHOU NporpaMmmbl (KOMMAETEHUMAMU) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHue Koa(bt) UHaunkaTop(bl) MnaHnpyembie pesynbTaTtbl 0Oy4YeHus
KOMMNETEHLMM
CnocobeH k MpoBoAUT Nomck
HOpMYyNnpPOBKe 1 Hay4Ho-
aHanusy TEXHUYECKON
nocTaBneHHon WHcopmauum ans
3HaTb: OCHOBbI METOAOB CMHTE3a HaHo4YacTuL U
3agauu paspaboTku un )
o HaHOCTPYKTYP; dusnyeckme  NpUHUMNbI
uccrnegoBaHuin B aHanusa mMeToamk i
(POTOHUKM N ONTUKN HAHOCTPYKTYP;
obracTtu onTUKK un KOHTpOns
YmeTb: nnaHMpoBaTb " NpoBOANTb
HaHOMOTOHUKM, a TEXHONOrNYECKMX
MK-1 MK-1.1 3KCNepuMeHTanbHble NccnegoBaHUs ONTUYECKNX
TaKkKe CMEXHbIX npoLeccos N .
- CBOWICTB HaHOPa3MEPHbIX CUCTEM;
obnacTei Hayku U co3gaHus
BnapeTb: OCHOBHbIMM  (QU3MKO-XMMUYECKUMMU
TEXHUKMN, HaHOCTPYKTypMpoBa
npuHUMNamMm pas3paboTku HOBbIX ONTUYECKMX
060CHOBaHHO HHbIX MaTepu1arnos
HaHOCTPYKTYPMPOBaHHbIX Matepranos
BblGUpaTb ans npubopos
TeopeTnyeckue n KBaHTOBOW
KCnepumMeHTanbH ANEKTPOHMKN 1

ble MeTobl POTOHMKM




PaboTaeT ¢ Hay4yHO- | 3HaTb: OCHOBbI METOAOB OMUCAHMA ONTUYECKMX
TEXHUYECKOMN CBOWCTB HaHO4YacCTuL U HAHOCTPYKTYP; KBAHTOBO-
UHdopmaumen, pa3MepHble adhdekTbl B HaHOYacTuLax.
npeacraBnseT YMeTb: MpoBOAUTE CPaBHUTENbHbIA  aHanu3
WHcpopmaumo B ONTUYECKMX CBONCTB HaHOPa3MepPHbIX CUCTEM Ha
CUCTEMATU3NPOBAHH | OCHOBaHWUN
MK-12 | OMBuge, UX  CTPYKTypbl, pasmepa W MaTepuana;
060oCHOBbLIBaET NPOBOAWTbL 3KCMEPUMEHTanbHbIE MCCIeaoBaHWs
npegnaraemMbie CBOWICTB HaHO4aCTUL,, HAHOCTPYKTYP U
peLleHns npu KOMNO3UTOB Ha WX OCHOBE  MeTodamwu
BblIGOpE ONTUYECKON CNEKTPOCKOMNNY;
TEOPETUYECKUX U BnapeTb: HaBblkamMu aHanm3a  ONTUYECKUX
3KCNepMMEHTanbHbl | CBOWCTB HAHOCTPYKTYPMPOBAaHHbIX MaTepuanos
X METOO0B. Mo KX CNeKTparbHbIM 1 MHBIM NapameTpam.
CnocobeH
co3gaBaTb 6asbl
OaHHbIX O
dm3nyeckmx
CBONCTBax U
TEXHONOMNYECKMX
0COBEHHOCTAX
:AZ:Z;TAZ?K(I;I?HHX OcywecTtBnsieT 3HaTtb: u3anyeckne npUHUMNBI POTOHUKU U
NPOBOANTS noaroToBKy peecTpa | ONTUKM HAHOCTPYKTYP
SKCNIEPUMEHTAMbHY ROMyCTUMbIX YmeThb: aHanuaupoBaTb anbTepHaTUBHbIE
0 MPOBEPKY 3Ha4YeHun BapuaHTbl PELUeHNs MpakTM4ecknx sajad B
BLIBPAHHLIX (bmaumqecmx 0obnacTn KBaHTOBLIX OMNTUYECKUX TEXHOMOIMN U
CBOWCTB U OLeHMBaTb NOTEHUManbHbIe
MK-2 | TexHonornteckix MK-2.1 | napameTpoB BbIMIPbILLW/NPOUTPbILLA peanu3aunn 3TUX
ﬁﬁgﬁlﬁgcma HaHOCTPYKTYPHbIX BapuaHToB
ONTUYECKUX U MaTepuanos U BnapeTb: HaBblkamy novcka (B TOM 4ucne c
KOMMMEKTYHOLLUX NCMNonb30BaHWEM WH(OPMALMNOHHBIX CUCTEM W
aKyCTOONMTUYEKMX s paspaboTki 6a3
npnbopos,
P TEXHOMOrMYeCKNxX OaHHBIX) U KPUTMYECKOrO aHanmsa I/IHdDOpMaI:l,I/II/I
npoLeccos B 06nacTu KBaHTOBbIX ONTUYECKUX TEXHOMOIMI
napameTpbl
HaHOCTPYKTYPHbIX
mMaTtepuanos B
COOTBETCTBUM C
CaMOCTOAATENbHO
BbIOpaHHOM 1
YTBEPXKOEHHOM
MeTOMNKOM

12. O6beM AUCUMNNNHDbI B 3a4e€THbIX eAuHULax/vac. (s coomeemcmsuu ¢ y4e6HbIM MaaHoM)

— 5/180.

dopmMa NpPoOMeXYTOHYHOMN aTTeCcTauuU(zaqvem/sx3ameH) IK3aMeH

13. TpyaoemkocTb No BuAam y4eb6Hon paboTbl

Bug yyebHon pabotbl

TpyooemKkocTb

[ Mo cemecTpam




Bcero 2 cemecTp
AyOMTOpPHbIE 3aHATUS 112 112
nexkumm 64 64
B TOM Ymcne: npakTu4eckue

na6opaTopHble 48 48

CamocTosaTenbHas pabota 32 32

B TOM 4mcre: KypcoBasi paboTa (MpoekT) 0 0
dopma npomexyTo4HOM aTTecTaumm 36 36

(3Kk3ameH - 4Yac.)

UToro: 180 180

13.1. CogepxaHue gUCUUNIINHDbI

n/n Peannsauus
pasgena

HanmeHoBaHune pasgena ancunnimnHbl C

CopepxaHue pasaena UCUUNNNHLI

OUCLUMMNNUHbI NOMOLL|bIO
OHNanH-Kypca,
OYMK *
1. JIeKUMOHHbIe 3aHATUA
1.1 BeegeHnue. MNpeameTt n BeegeHuve. lMpeametr M 3agaum kypca. Tunbl | OHnanH-kypc
3afaum Kypca HaHOCTPYKTYp. OB6bEKTbl KBAHTOBOW MEXaHVKM «b1.B.05
HU3KOpPa3MepPHbIX CUCTEM: MOHATME KBAHTOBOW OcHosel
AIMbl, KBAHTOBOW HWTW, KBAHTOBOW  TOYKMU, OnTUKM
KBAHTOBbIX

cBepXxpeweTkn n 1.4. HaHouacTuubl meTannos u
TOYEK»

ANSNEKTPNKOB. https://edu.vsu

1.2 PasmepHoe kBaHTOBaHne | Criyya npsAMOYrofibHOM KBaHTOBOW  AMbl  C | ru/enrol/index.

B NPOCTENLIMX MOAENSAX. | GECKOHEYHbIMM  CTeHKaMW.  fAMa  KOHEYHOM | php?id=4075
KsaHTOBas mexaHuka rMyGuHbl. YPOBHM SHEpruM B MPAMOYrofibHbIX
MPOCTEWLLINX CTPYKTYP. noteHuuanbHblx asmax. OcobeHHOCTV pa3MepHOro
KBAHTOBaHWSA ~ SHEPreTMYeckoro  Crektpa B
nonynpoBOAHMKOBOW KBaHTOBOW ave.

KBaHTOBaHMEe  9MNEKTPOHHbIX U ObIPOYHbIX
COCTOSAHWIA: CXOAcCTBa WM pasnuumnsa. PasmepHoe
KBAHTOBaHME B KBAHTOBbLIX HUTAX W KBAHTOBbIX

TOYKax.
1.3 Mpasuna otbopa ans Mex3oHHOe nornoljeHne cBeta B MAaCCUBHOM
NOrnoLLeHns ceeTa NosynpoOBOAHMKE. MornoweHne cBeTa B
NonynpoBOAHMKOBLIMMN KBAHTOBOM TOYKe Ons  crydasd  CUNBbHOro
KBaAHTOBbIMU AMaMn U KOHdbaHMeHTa.
KBaAHTOBbIMW TOYKaMM
1.4 OKCUTOHbI B KBAHTOBO- Moaundukaums cnektpa akcutoHa BaHbe-MoTTa B
pasMepHbIX CTPYKTypax KBaHTOBOM ame. BnusHne pa3MepHOCTH
nosynpoBOAHMKOBOW HaHOCTPYKTYpbI "
OVSNEKTPNYECKON NPOHNLAEMOCTUN €€ OKPYXXEHUS
Ha
3HEprmst CBA3M OSKCUTOHOB. [nanekrpuyeckoe
ycuneHme 3KCUTOHOB. OKCUTOHBI B
reTepocTpyKTypax 7 CBEpXpeLLETKaX.
lMpocTpaHCTBEHHAA  foKanu3aumMs  SKCUTOHOB.
ObmMeHHOe B3aMmogencTBue Onsl 9KCUTOHOB B
HaHOKpUcTannax.
1.5 JllomnHecueHums SKCTUHKLMSA cBeTa HaHo4YaCTULLAMMU.
KONNMOuAHbIX KBAHTOBLIX | JIlOMMHecLeHuus HaHo4acTuL. PasmepHbin
TOYeK ahpekT B JIIOMUHECUEHUMN  KONIOWUOHbIX

KBAHTOBbIX TOYeEK. BO36y)K,EI,eHHbIe COCTOAHUA
3KCUTOHOB. YYeT CMIMHOBOrO COCTOSIHMS Ans




3Heprmn akcutoHa. CtokcoB capur. KuHeTuka
NIOMUHECLIEHLIMM  KBAHTOBbLIX  Todek.  Ponb
nokanm3oBaHHbIX COCTOSIHUIA. Teopus n
3KCNEPUMEHT.

1.6 A deKThI 3KCUTOH- | DKCUTOH-MMNa3MOHHOEe B3aMMoOencTeme B
NJasMOHHOIo accoumartax MOJIeKyn KpacuTenen n nnasmMmoHHbIX
B3aMMOAENCTBUSA B | HAHOCTPYKTY.  [uWraHTckoe  KOMOBUHALMOHHOE
rmopuaHbIX paccesHue. OKCUTOH-NNa3MOHHOEe
HaHOCTPYKTypax B3aMMOAENCTBNE B CMECHAX KBAHTOBbLIX TOYEK WU

NIasMOHHbIX HAHOYaCTUL, KBAHTOBbLIX TOYEK Ha
MeTanIM4eCckmx NOBEPXHOCTSIX.

1.7 doToaeTekTMpoBaHue B MpuHUMNbI doToaeTekTMpoBaHus c
MHOTOCITONHbIX NCMOJfIb30BaHNEM KBAHTOBLIX TOYEK.

HaHOCTPYKTYpPMPOBaHHbIX | CnekTp YYBCTBUTENBbHOCTH. MexaHuam
cucTemMax Ha OCHoBe POTOYYBCTBUTENBHOCTH MHOTOCIOWHbIX
KBaHTOBbIX TOYEK HAHOCTPYKTYPUPOBaHHLIX CUCTEM Ha OCHOBE
KBAHTOBbLIX TOYEK.
1.8 doTokaTanmsaTopbl Ha doTokatanms. Martepmansl and doTokartanusa.
OCHOBE doTokaTanmsaTopbl Ha OCHoOBE
NosTyrnpOBOAHMKOBbIX NonynpoOBOAHMKOBbBIX HAHOYAaCTUL,
HaHo4acTuL, MexaHu3Mbl  reHepaumMm  akTUMBHbIX  GOOpPM
Kucnopoga. Mpob6nema crneKkTparnbHOn
ceHcubunmsaumm B doTokaTanm3e Ha OCHOBE
HaHOYaCTUL, LUMPOKO3OHHLIX MOAYNPOBOAHNKOB.
2. JlabopaTopHble 3aHATUA
2.1 «b1.B.05
N3yyeHne MeToamk CMHTE3a KBaHTOBbLIX TOYEK U OcHOBbI
NOSTYYEHMS UX OMTUYECKUX CMEKTPOB. ANrOpUTM
00paboTkM aKCNepuMEeHTaNbHOro cnekTpa onTku
OnTtn4yeckme cnekTpbl 6 Vuer KBAHTOBbIX
MONYNPOBOMHAKOBbIX 3KCTUHKLMKN aHCaMbnst KBaHTOBbLIX TOYEK. Y4 TOuEK
KBAHTOBbIX TOYEK. AMCTIEPCIN 110 PA3MEPaM. ANFOPUTM pacyeTa https://edu.vs
napameTpoB KBAHTOBbIX TOYEK MO .
u.ru/enrol/ind
3KCNepUMEHTanNbHOMY CMEKTPY MEX30HHOro | exphp?id=40
NOrMOLWEHUS B pamKax U3yYeHHbIX NPUoAmxeHni _}3_;)775

13.2. Tembl (paspenbl) AUCUUNNUHBI U BUAbI 3aHATUN

N/‘—’ HaunmeHoBaHve Buapl 3aHaTUIA (KOMYECTBO YacoB)

nm TeMbI

(poonon) | e | e [2O0PETOBHS Caooromrenural KoHTRons [
OVCUMNINHBI paboTa
1.1 BBeneHue.
Mpeamet u 2 - - 2 9 13
3ajaym Kypca
1.2 | PasamepHoe
KBaHTOBaHWE B
NPOCTENLLMNX
Mooensx. 16 i i 10 9 35
KBaHTOBas
MexaHuKa
NPOCTENLLNX
CTPYKTYP.
1.3 | NpaBuna
oTbopa ans 12 - 28 5 5
MornoLweHns 9




cBeTa
NonynpoBOAHMK
OBbIMU
KBaAHTOBbIMW
sAMamn 1
KBaAHTOBbIMW
TOYKaMu

1.4 | BKCUTOHbI B
KBaHTOBO-

pasMepHbIX
CTPYKTYypax

1.5 | JllommHecueHum
1 KONNOMAHbIX
KBAHTOBbIX
TOYeK

1.6 | SddekTh
3KCUTOH-
NnJa3mMOHHOro
B3aMMOOENCTBMU
S B rMbpuaHbIX
HaHOCTPYKTypax

1.7 | doTooeTekTUpo
BaHue B
MHOIOCOMNHbIX
HaAHOCTPYKTYypK
POBaHHbIX 6 2 8
cuctemax Ha
OCHOBe
KBaAHTOBbIX
TOYekK

1.8 | ®oTtokaTtanusar
Opbl HA OCHOBE
NnosTlynpoBOAHUK 6 2 8
OBbIX

HaHo4acTuL,

NToro: 64 - 48 32 36 180

14. MeToan4yeckue ykasaH1MA Ans ooy4aroLmUXca no 0CBOEHUIO AUCLUMNIIUHDbI

OcHoBHbIMU 3manamu 0ceoeHuUs1 OucyunnuHbl « OCHOBbI ONMUKU K8AHMOBbIX MOYEK» SI8ISIOMCS.

*  U3yyeHue yyebHOU, HayyHolU U Memoduyeckol rfumepamypbl, Mamepuasios nepuoduUYecKUX
u3daHull ¢ npusnedeHUeM 3N1EKMPOHHbIX cpedcma Hay4YHOU UHghopmayuu.

»  [lodzomoska k nabopamopHbIM 3aHSIMUSIM, 0GhOPMIIEHUE OMYEemos.

B xo0e nod2omosku K MeKywumM ammecmauyusiM U [POMEXYMOYHOU ammecmauyuu cmyoeHmy
peKkoMeHOyemcsi aKmueHO UCMOo/b308amb  3/IEKMPOHHbIL  obpazosamernbHbili  nopman Moodle —
anekmpoHHas cpeda ducyunnuHbl, ¢ npedocmasneHuemM npe3eHmayul nekyud, 3adaHuli 05151 8bINOIHEHUS
npakmu4eckux U sabopamopHbix pabom, OOMOMHUMENIbHO20 MeopemuyecKkoeo Mamepuana u
HOpMamuegHO-rpasosbix OOKYMEHMOo8 Mo memam U repedyHel 80rpocos 05151 1o020MO8KU K MeKyuum
ammecmauyusiM U fpoMexXymoyHoli ammecmauyuu. Takxe cmyOeHmy pekomeHOyemcsi Ucnofib308amb
secb Habop Memodoe U cpedcme CO8PEMEHHbLIX UHGOPMAUUOHHbLIX mexHosoeull Ons  U3yyYyeHust
omeyecmeeHHOU U 3apybexHol numepamypbl 1o OUCUUMIUHE, OUEHKU U aHanu3a ee mMmeKyweao
cocmosiHUsi U nepcriekmus  passumus. Emy npedocmasnsemcsi 803MOXHOCMb pabomamb 8
KOMIblomepHbIX Knaccax ¢hakynbmema (313a aydumopusi), umems docmyn K WHmepHem-pecypcam u
3/1eKMPOHHOU oYme, UCMOMb308amb UMEWUECs Ha kagheOpe OnMmMUKU U CIEKMPOCKONUU (hu3U4ecKo20
akynbmema  UHOPMaUUOHHbIE  MEXHO02uU, UCMoMb308amb  pecypcbl  30HanbHOU  Hay4HOU
bubniuomeku BI'Y, 8 mom uucne anekmpoHHO-6UbIUOMeYHbIE CUCMEMbI.




15. MNepeyeHb OCHOBHOMW WU AONOJIHUTENILHOMW NUTEpaTypbl, PECYPCOB WMHTEPHET,
HeobOXoauMbIX ANA OCBOEHUA AUCUMUNIIUHBI (Crnucok sumepamypbl OGOPMISemcsl 6
coomeemcmeauu ¢ mpebosarHusimu TOCT u ucnonb3yemcsi obwasi ckeo3Hasi Hymepauusi 0511 ecex 8udos
UCMOYHUKOB)

a) OCHOBHas nuTepaTtypa:

Ne n/n

McTOYHMK

1.

Ly6posckun, B. I'. TeopeTnyeckne 0CHOBbI TEXHOMOMUM MOSYNPOBOAHMKOBBIX HAHOCTPYKTYP:
yyebHoe nocobwue : [16+] / B. I'. OlybpoBckuii ; YHnsepcutet MTMO. — CaHkT-lNeTepbypr :
YHuusepcutetr UTMO, 2019. — 228 c. : un., Tabn., cxem. — Pexum goctyna: no nognmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=566761 (naTta obpalueHus: 18.10.2021). —
Bubnuorp. B kH. — TEKCT : 3NEKTPOHHBIN.

MntowwuH, B. A. HaHomatepuansi : yuebHoe nocobue : [16+] / B. A. UntowwuH ; HoBocnbupcknii
rocyapCTBEHHbIA TEXHUYECKUI YHUBEpPCUTET. — HoBocnbupck : HoBocnbrpcKmin rocyapCTBEHHbIN
TexHuyecku yHnsepcutet, 2019. — 114 c. : un., Tabn. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=574749 (nata obpawienns: 18.10.2021). — bubnwuorp. B kH
. — ISBN 978-5-7782-3858-9. — TeKCT : 9aneKTPOHHbIN.

0) gononHuTenebHas nureparypa:

[ Nen/n

McToYHMK

1.

Hemuxosckuti,B5. @usuka keaHMo8bIX HU3KopaamepHbix cmpykmyp / B. 5. Jemuxosckud, I. A.
Byzanbmep .— M.: Jloeoc, 2000 .— 246 c.

2.

['yces,A.V. HaHomamepuarbl, HaHoCmMpyKmMypbl, HaHomexHonoauu / A. U. 'yces .— U30. 2-e., ucnp. —
M. : ®uamamnum, 2007 .— 414 c.

lNMapwakos, A. H. BeedeHue 8 kgaHmosyto gpusuky / A. H. lNapwakos.— Mocksa : JlaHb, 2010 .— 351 c.
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=297>.

BamcoH,[.H. Teopus 6eccenesbix ¢hyHkyut. Y. 1/ .H. BamcoH ; Nep. co 2-20 aHen. u3d. B.C. bepmaHa
.— M. : 130-80 uHocmpaHHoU num., 1949 .— 798 c.

lMokymnruti C.U. Teopusi 3KCUMOHO8 8 K8a3UHYNbMEPHbIX 0s1yrnpo8oo0HUKO8bIX cucmemax / C.U.
lMokymmnut. — Odecca : «AcmponpuHmy, 2003. — 168 c.

Onmuka HaHocmpykmyp / C.B. anoHeHko [u dp] nod ped. A.B. ®edoposa. — Cl16. : Hedpa, 2005 — 326 c.

UWnak A.l. Criekmpockomnusi 3reKmpOHHbIX U 3KCUMOHHBIX COCMOSIHUU 8 HU3KOpasMepHbIx cucmemax /
A.l. lnak, C.W. lNokymnud, FO.A. KyHuukul. — K. :Akademnepuoduka, 2005. — 326 c.

BamcoH,[.H. Teopus 6eccenesbix ¢hyHkyul. Y. 2 / .H. BamcoH ; llep. co 2-20 aHen. u3d. B.C. bepmaHa
.— M. : 130-80 uHocmpaHHoU num., 1949 .— 798 c.

Haebidos,A.C. KeaHmoeas mexaHuka : [yyebHoe nocobue 0nsi cmyOdeHmos yH-moe u mexH. ay3os] / A.C.
Haebidos .— 3-e u3d., cmep. — CaHkm-llemepbype : BXB-lemepbype, 2011 .— 703 c.

10.

bopeH, K.®. lNMoenowieHue u paccesiHue ceema masnbimu Yacmuyamu / K. BopeH, . Xagpmen ; llep. ¢
aHen. 3. N. ®euizynuHa u dp.; C npeducn. B. . Tamapckoeo .— M. : Mup, 1986 .— 660 c.

11.

Xwoncm, I". eaH de. PaccesiHue ceema manbimu Yacmuyamu / . eaH de Xwoncm ; nep. ¢ aHen. T.B.
BodonksaHosou; nod ped. B.B. Cobonesa .— M. : U30-60 uHocmpaH. num., 1961 .— 536 c.

12.

[omoeatno, A.l. HaHo4yacmuubsi memarnos 8 nonumepax / A. M. lNomoeatino, A. C. PozeHbepe, U. E.
YopriaHd .— M. : Xumus, 2000.— 671 c.

KoHTuHreHT 10 yen.

B) MHOPMAaLMOHHbIE 3NTEKTPOHHO-00pa3oBaTenbHblEe pecypchbl (0durumanbHble pecypchbl

WHTEpHeT)":
Ne n/n Pecypc
1. | «YHuBepcuTeTckas 6ubnmoteka online» https://biblioclub.ru/
2. | OBC "KoHcynbTaHT ctygeHTa" http://www.studentlibrary.ru/
3. | OBC "PykoHT" https://rucont.ru/
4. | 3BC "KOpaunTt" https://biblio-online.ru/
5. | OBC IPRbooks http://www.iprbookshop.ru/

* BrHavane ykasbiBatotca OBC, ¢ koTopbimMn umetotcs gorosopa y BIY, 3atem OTKpbITblE 3NEKTPOHHO-
obpasoBaTenbHble pecypcbl, OHNarH-Kypcbl, YMK

16. lepe4vyeHb Yy4yeOHO-MeTOAMYECKOro obecneyeHMA AN CaMOCTOATENbHOMU
paboTtbl (y4yebHO-Memoduyeckue pekomeHOayuu, nocobus, 3adadyHuku, Mmemooudyeckue
yKa3aHUS 10 8bINMOSIHEHUIO MPaKkmMu4YeckKux (KOHmposibHbIX) pabom u 0p.)

(o]
Ne NcTouHmK
n/n
Os4uHHUKO8 O.B. OcHo8bI ONMMUKU U CIeKmMpOCKOMuUU K8aHMO8bIX moyek : y4ebHo-memooduyeckoe
1. rniocobue 9ns 8y308. BopoHex. eoc. yH-m ; [cocm. : O.B. O84uHHUKo8uU 0p.] .— BopoHex :
U3damenbcko- nonuzspaghuyeckuli yueHmp BopoHexckoeo eocydapcmeeHHo20 yHugepcumema, 2013 .




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

@u3suka Hu3KopaaMmepHbIx cucmem : Y4ebHoe nocobue Onsi cmyd. 8y308, 06yu. 110 HarnpasieHu
2. "TexH. pusuka"/ A. A. LWuk, J1. I'. bakyes, C. ®. MycuxuH, C. A. Pbikos; o0 obw.ped. B.U.NnbuHa, A.
A. Wuka .— CIl16. : Hayka, 2001 .— 154 c.

HaebigoB A.C. Teopusi meepdozo mena : y4ebHoe nocobue Ons cmyd. gus. criey. 8y3os / A.C. [Jasbidos
.— M. : Hayka, 1976 .— 639 c.

17. Ob6pa3oBaTenbHble TEXHOSNOrMU, UCMOSIb3yeMble MpPU peanusauum y4ebHOMU
OUCUMNIINHBLI, BKIMOYasas OUCTaHUMOHHbIe obOpasoBaTtenbHble TexHonoruu (AOT),

3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

B yuyebHOoM npouecce ucnonb3yromcs craedyowue obpazogsamesnibHble mexHonozauu. [lo
obpazosamesibHbIM ¢hopMaM: JIeKyuu, rnpakmuyeckue u nabopamopHbie 3aHsmus. [lpeobnadarowumu
memodamu u ripuemam obyqeHUsI A8/I0Mcs: 06bACHUMENbHO-UMTICmpamueHbie (06bsICHEHUe, NokKa3 —
demoHcmpauusi y4ebHo2o mMamepuana u 0p.); akmueHble (aHanu3 y4ebHol u Hay4yHOU numepamypbl,
cocmaerieHue cxem u 0p.) U UHmMepaKmueHble, 8 MOM Hucsle U 2pynnosbie (83aumHoe obydeHue 8 hopme
noGzomosku u obcyxdeHusi 0oknados); UHGOPMaUUOHHbIE, MyrbmumMeduliHblie (paboma c calmamu
akafeMu4ecKux cmpykmyp, Hay4yHo-uccredoeamesibCKUX opaaHu3ayul, 31eKmMpOHHbIX bubruomek u Op.,
paspabomka npe3eHmauyul, coobweHuli u Ooknados, paboma C 37IEKMPOHHbIMU ObyqarWuMU
npoepammamu u m.r.).

OpeaHu3ayuoHHass cmpykmypa JIeKUUOHHO20 3aHamus: 1. @opmynuposka membi, yenel 3aHsamus,
rnocmaHoseka rnpobrnemMHo2o eoripoca. 2. Pa3bsicHeHue 80rnpoco8 MmeopemuyecKo20 U Mpakmu4yecko20
nnaHa Onsi peweHusi riocmaesieHHol npobnemsl. 3. PaccmompeHue nymel peweHusi rnpobrnemMHo20
goripoca Ha KOHKpemHbIx npumepax. 4. 3akmwodeHue, ¢hopmynuposka 6bieo0os. 5. Dopmynuposka
3adaHusi nsi camocmosimeribHol domalwHel pabomsbi. O38y4YusaHUE MeMbI Criedyrouwea0 3aHsIMUs.

OpzaHu3ayuoHHasi cmpykmypa rnabopamopHozo 3aHsmus: 1. @opmynuposka uenel 3aHImusi U
omeemsb! Ha 80rpockl cmydeHmos. 2. O3HaKoMIeHUe ¢ meopemu4yeckol OCHO80oU pabombl, OCHOBHbLIMU
npuemamu u mexHukol b6e3ornacHocmu rpu pabome ¢ ucronb3yemMbiMu fpubopamu u peakmusamu.3.
BbinonHeHue akcriepumeHmarsbHol Yacmu pabomsi. 4. Obpabomka aKkcriepuMeHmarbHbIX pe3yibmamos
u npedocmasrneHue ux 0ns npedsapumesibHoU MPo8epKuU rnpernodasamerio.

Bawuma nabopamopHol pabomabi pPo8oOUMCS C UEJIbIO 8biSI8/IEHUS YPOBHS OCB0EHUSI Mamepuarna
no memamuke pabomsi, ciocobHocmu damb MPasuUsIbHY MPaKMmMoeKy pe3yrbmamam, nofy4YeHHbIM rpu
8bINonHeHUU pabomel. 3awjuma pabombl 3aknwdYaemcss 8 oghopmieHuu pabom, ycmHol 6ecede
npenodasamerisi Co cmMydeHmMOM 10 MoJsly4eHHbIM 8 pabome pe3ynbmamam U OCHO8HbIM MEoPEMUYECKUM
MOHAMUSM 110 meme pabomeil.

Tekywuli KOHMPOJsIb MPO8OOUMCS ymeM MPO8epPKU BbIMOSIHEHUSI JoMalHe20 3adaHusi, 8X00HO20
KOHmMpoJis (8 sude camocmosimesibHbIX U KOHMPOJsIbHbIX pabom, doknados u peghepamos).

lNpu peanu3ayuu ducyunIUHbI C UCMOMb308aHUEM OUCMaHUUOHHbIX 0bpa3osameribHbIX mexHoao2ul
ucrnonb3yrmcsi  UHCMPYMEeHMbI  3JIEKMPOHHOU  UHGhOpMayuoHHO-obpa3osamernibHoU  cpedbl  BlIY
«3nekmpoHHbIl  yHusepcumem BIY» (https.//edu.vsu.ru) u/unu “MOOK BI'Y” (https./mooc.vsu.ru),
cepsucbkl s8udeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), a351ekmpoHHasi nodma, MecceHOXepbl
u couycemu.

18. MaTepnanbHoO-TeXHU4YeCcKkoe obecnevyeHne AUCLUMNIIUHDbI:

YuyebHas aydumopus 0551 nposedeHusi 3aHAMUU NeKUUOHHO20 mura: Hoymbyk ASuUs, C 803MOXHOCMbHO
nodknoyeHusi Kk cemu "VMIHmepHem" u obecrieyeHuem dAocmyrna 8 3MIeKMPOHHYI0 UHQOPMaUUOHHO-
obpasosamesbHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [ocka mazHumHo-mapkepHas 100*200.
lpozpammHoe obecneyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office
(OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHass cucmema Orii OOHapyXXeHUSs MeKCmoabiX
3aumcmeosaHull 8 y4ebHbIXx U Hay4Hbix pabomax «AHmunnasuam.BY3». Office Standard 2019 Single OLV
NL Each AcademicEdition Additional Product. lNpoepammHbIl komrnekc 0nst OBM - MathWorks. Cucmema
UHXxeHepHo20 modenuposaHusi ANSYS HF Academic Research.

YyebHo-Hay4Has nabopamopusi 0ns npogedeHuss s1abopamopHbIX 3aHAMUU: 805TOKOHHO-OMMUYecKul
crniekmparnbHbil Komrnekc ¢upmbl Ocean Optics 6ase criekmpomempa USB-2000+XR1 ¢ ucmoyHukom
usnydeHus USB-DT, u Habopom 30HO08 Oni usmepeHusi Ougbgpy3Hozo ISP-80-8-R u 3epkarnbHO20
ompaxeHusi RSS-VA u niomuHecueHyuu R400-7-SR, nponyckaHusi u MIOMUHEeCUEHUUU XUGKUX U meépdbix
obpasyoe CUV-VAR u CUV-ALL-UV.

Aydumopusi 0ns epynnosbix U UHOUBUOyaribHbIX KOHCynbmauyul, mekyuwiel U [pOMEXymoYyHoU
ammecmauuu

Aydumopusi 0nsi camocmosimernibHoU pabombl, KOMMbIOMEPHbIU Kracc ¢ OocmyrnoM K cemu
«MlHmepHem»: KoMmrbromepbl (MOHUMOPAbI, cucmeMHble 61oku) (15 wm.)

Peanusayus OucyurnnuHbl C MPUMEHEHUEM  3/IEKMPOHHO20 00y4yeHUss U  OUCMaHUUOHHbIX
obpaszoeamesibHbIX MEXHOMo2Ul ocyuwecmeansaemcsi 4epes obpazosamerbHbil rmopmas "OneKmpoHHbIU
yHueepcumem BI'Y" (https.//edu.vsu.ru).




19. ®oHA OLEeHOYHbIX CPeACTB:
19.1. NepeyeHb KOMNETEHUUN C yKazaHMeM 3TanoB hopMUpoBaHUA U
nnaHupyembIX pe3ysibTaToB 00y4yeHus

Kog n cogepxaHue
KoMneTeHUun (Mnu
ee yacTn)

MnaHupyemble
pesynbTaTbl 00y4YeHns
(nokasaTenu JoCTUXEeHUsI
3a[jlaHHOro YPOBHSI
OCBOEHUS KOMMNETEHLNN
nocpeacTBOM
dopMmnpoBaHNA 3HaAHWNA,
YMEHWIN, HaBbIKOB)

OT1anbl opMMpoBaHUS
KoMneTeHUmMn (pasgensi
(TemMbl) AUCUMNIIMHBI NN
MoAyns un nx
HanMeHoBaHUe)

o0C
(cpencTBa oLeHMBaHNUS)

MK-1. CnocobeH k
dopMynnpoBke 1
aHanmay
nocTasreHHON
3agaum
uccregoBaHuini B
obnacTtu onTukK 1
HaAHOMOTOHMKM, a
TakkKe CMEXHbIX
obnacTten Hayku 1
TEXHUKMN,

BeegeHue. MNpeameT u
3apaun kypca «PoToHuKa
HaHOCTPYKTYpP».
Pa3smepHoe kBaHTOBaHUe
3HepreTn4ecKoro crnekTpa
HaHOCTPYKTYP.

Tpwv npegenbHbIX cryyas B
3apaye 0 pasMepHoOM
KBaHTOBaHUM
3HepreTU4ecKoro crnekTpa
nosnynpoBOAHNKOBOM

060CHOBaHHO KBaHTOBOW TOYKM
BblOMpaThb MpaBuna otbopa ans
3HaTb: OCHOBbI METOA0B
TeopeTu4eckue n nornoLleHns ceeTa
CMHTE3a HaHo4vacTuy W
3KCNepuMeHTanbHble . nonynpoBOOHUKOBLIMM
HaHOCTPYKTYP;
mMeToabl KBaHTOBLIMW TOYKaMM
dusnyeckme  NPUHUUMBI
OnTnyeckvie cnekTpobl
OTOHMKM N ONTUKM
MK-2. CnocobeH i MOYNPOBOAHUKOBbIX
HaHOCTPYKTYP;
cosgaBaTb 6asbl KBaHTOBbIX TOYEK.
YMeTb: nnaHupoBatb U
OaHHbIX O JTloMuHecueHums
NpoBOANTb
hU3ndecKmx KONMOWOHbLIX KBAHTOBbIX
y 3KCNepuMeHTanbHble y
CBOWCTBaxX U To4Yek YcTHbIV onpoc. OTyeT
uccrnegoBaHus B obnactu N
TEXHONOrMYECKMX ¢hOTOHMKM OKCUTOHBI. A eKThbI no nabopartopHon
0COBEHHOCTAX .| KCUTOH-NNa3MOHHOrO paborte
HaHOPa3MEpPHbIX CUCTEM; »
HaHOCTPYKTYPHbIX ) B3aUMOOENCTBUS B
BnapeTb:  OCHOBHbIMU
MaTepuanos, rMopuaHbIX
PUINKO-XMMUYECKNMN
NpoBOANTb HaHOCTPYKTypax
npyvHUunamm paspaboTku
3KCMEepPUMEHTANbHYHO doTogeTekTMpoBaHMe B
HOBbIX ONTUYECKMX N
NpoBepKY MHOFOCMOMHbIX
HaHOCTPYKTYPMPOBaHHbIX
BblOpaHHbIX HaHOCTPYKTYPUPOBAHHbIX
MaTepuanoB u nUx
TEXHOMOMMYECKMX cMcTeMax Ha OCHOBe
y NPYMEHEHNS B
peLleHnin KBaAHTOBLIX TOYEK
TEXHONOrMAX OTOHMKM.
npon3BoOACTBa doTokaTanmsaTopbl Ha
ONTUYECKNX U ocHoBe
aKyCTOONMTUYEKMX NonynpoBOAHUKOBbIX
npnbopos, HaHo4acTuy
nccnegoBatb
napameTpbl
HaHOCTPYKTYPHbIX
MaTepuanos B
COOTBETCTBUM C
CaMOCTOSITENbHO
BbIOpaHHOM ©
YTBEPXAEHHON
MeTOANKON
MpomexyToyHasa aTTecTaums (3K3aMeH) KM




19.2 OnucaHne KpuTepueB U LWKanbl OLEHMBaAHUA KOMNeTeHUun (pe3ynbTaToB
oby4yeHus1) Npu NPOMEXYTOYHOM aTTecTauum

Mns oyeHusaHusi pe3yrnbmamosg oby4yeHusi Ha dK3aMeHe UCIosfb3ytomcesi crnedyruue
nokaszamenu (3YHbl u3 19.1):
1) 3HaHue y4ebHo20 Mamepuarna, ernadeHue MOHAMUUHbBIM annapamom U
meopemu4yeckuMu OCHOB8aMu OUCUUIMIIUHBI;
2) yMeHue cesisbleamb Meoputo C npakmukou;
3) yMeHue onucbki8amb OCHOBHbIE XapaKmepUCMUKU CriekmparsbHbIX npubopos;
4) enadeHue 3HaHUSIMU O MeopPemuUYeCKUX OCHO8axX U COBPEMEHHbIX Memodax
MOJIEKYISAPHOU CreKmMpOCKONuU.

CooTHoLweHMe nokasaTernen, KpMTepueB 1 LWKanbl OLeHUBaHUA pe3ynbTaToB
oby4eHus.

YpoBeHb

Kputepum oueHMBaHnA KoMNeTeHLNN chopmupoBa | LLkana oueHok
HHOCTWN
KOMMNEeTEHLUN

[NoceweHue nekyuoHHbIx 3aHsmul. Omeem Ha eornpoc | Mo8biueHHbI OmnuyHo

KOHMpPOJIbHO-U3MepumenibHo20 Mamepuana 80 e8pemMsi| U ypo8eHb
ak3ameHa. Omeembl Ha OO0MNosIHUMEIbHbIE B0rPOCHI.
Obyuarowutica 8 rnosiHol mepe eradeem MOHAMUUHLIM
arnnapamom U meopemuyecKuMu ocHog8amu OUCUUIIIUHBI,
criocobeH  unnrcmpuposams  omeem  rpumepamu,
akmamu, daHHbIMU Hay4HbIX uccredosaHul, NPUMeHSIMb
meopemu4yeckue 3HaHusi Orsl PeweHUsl rnpakmu4eckux
3a0au.

Omeem Ha KOHMPOJIbHO-U3MepPUMeEsbHbIU Mamepuarn He Gasoenbiti Xopowo
coomeemcmegyem OOHOMYy (08yM) U3 rlepeyqucsieHHbIX YpPOBEHb
rnokasameneu, HO obyyarowutica 0aem npasusibHbIe
omeemabl Ha orosHUMesibHble 80MpPockl. Hedocmamoy4yHo

MpPodeMOoHCMpPUpPOB8aHO meopemu4ecKux OoCHO8

oucyunnuHsbl.

Omeem Ha KOHMPOJIbHO-U3MepumesibHbIti Mamepuan He | [lopoezosbili | Yooenemeopu
coomeemcmeayem J1106bIM osym(mpem) us YpPOBEHb mersibHO

repeyucrieHHbIX rokasameneul, oby4yarowutics Oaem
HeronHble omeembl Ha O0MNoSIHUMesIbHbIe B0rPOCHI.
Umeem He nonHoe npedcmasrieHUe O MeopemuyYecKux
ocHosax., 0ornyckaem Ccyu,ecmeeHHbIe OUWUBKU.

Omeem Ha KOHMPOIbHO-U3MepumesribHbIli Mamepuasn He — Heydoenemeo
coomeemcmegyem J11066IM mpem(yemsbipem) u3 pumesibHo
rnepeyvyucrieHHbIX rnokasamersedu. Obyyvarowutics

demMoHCcmpupyem OMpPbIBOYHbIE, pacmeHmapHble

3HaHus, dornyckaem 2pybblie oWUbKuU.

19.3 TunoBble KOHTPOSIbHbIE 3aAaHUsA WU UHbIEe MaTepuanbl, Heobxoanmble AN
OUEHKW 3HaHUW, YMEHWW, HaBbIKOB U (Unn) onbiTa AeATEeNbHOCTHU,
Xapaktepusywuwime 3atanbl GOpMUPOBaAHUA KOMMNETEHLMN B npouecce OCBOEHUs
obpa3oBaTenbHOM NporpamMmmsbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:



1. Tunbl HAHOCTPYKTYP.
2. OO6bekTbl KBaHTOBOW MEXaHWKM HWU3KOPas3MepHbIX CUCTEM: MOHATUE
KBaQHTOBOW sIMbl, KBAHTOBOW HUTW, KBAHTOBOW TOYKW, CBEPXPELLETKN U T.4.

3. HaHovacTuubl MeTannoB 1 UANeKTPUKOB.

4. Cnyyai npsiMoyronbHOM KBaHTOBOM sIMbl C BECKOHEYHBbIMU CTEHKaMU.

5. SAma KoHeYHoW rnyOuHbI.

6. YPOBHM 3HEPrUM B NPSAMOYrOSIbHbIX MOTEHUMAarbHbIX SiMax.

7. OcoBGeHHOCTU pa3MEpPHOro KBAHTOBaHUS 3HEPreTMYeckoro Crektpa B
noslynpoOBOAHUKOBOW KBAHTOBOM sIME.

8. KBaHTOBaHWE 9NEKTPOHHbIX U AbIPOYHbIX COCTOSIHUI: CXOACTBA U pasnnyms.
9. PasmepHoe KBaHTOBaHME B KBAHTOBbIX HUTSIX U KBAHTOBbIX TOYKaX.

10. Me>X30HHOe MOorsoLeHne cBeta B MaCCMBHOM MONYNPOBOAHUKE.

11. [MornoweHne cBeTa B KBAHTOBOM TOYKE [Ans  Criydass  CUITbHOro
KOHhanHMeHTa.

12. OKCTMHKUMA cBETAa HAaHOYaCTULAMM.

13. JI'oMMHecUeHUMa HaHO4YaCcTuL,.

14. PasmepHbI adhdekT B JIIOMUHECLEHLMU KONMOUAHbBIX KBAHTOBbIX TOYEK.

15. KnHeTuka ntoMMHECLEHLUN KBAHTOBbLIX TOYEK.

16. Pornb nokannaoBaHHbIX COCTOSIHUIA. TeOopusi U AKCMEPUMEHT.

17. Moandukaumnsa cnektpa akcuToHa BaHbe-MoTTa B KBaHTOBOW siMe.

18. BrnvsHne  pasamepHOCTM  MOMynpoOBOAHWMKOBOM  HAHOCTPYKTYpbl U
ON3NEKTPUYECKON NPOHMLIAEMOCTN €€ OKPYXXEHNSA HASHEPINSA CBA3N SKCUTOHOB.

19. [unanekTpuyeckoe ycureHue 3KCUTOHOB. OKCUTOHbI B reTepoCTpyKTypax u
cBepxpeLleTkax.

20. lMpocTpaHCcTBEHHAs nokannsaumsa 3KCUTOHOB.

21. Bo30yXaeHHble COCTOSIHMSI 9KCUTOHOB. YYEeT CMMHOBOrO COCTOSIHMSA Afis
3HEeprmn aKCUToHa.

22. O6meHHOoe B3aMmogencTemne s 3KCUTOHOB B HAHOKpUCTannax.

23. CToKcoB caBwr.

24. OKCUTOH-NNa3MOHHOE B3anMoOaencTBue.

25. MpuHUMNbI POTOAETEKTUPOBAHMUS C UCNOSb30BAHMEM KBAHTOBLIX TOYEK.

26. CneKTp 4YyBCTBUTENbHOCTW.

27. MexaHnam ¢POTOYYBCTBUTENBHOCTU MHOTOCMNOMHbIX
HAHOCTPYKTYPMPOBAHHbIX CUCTEM Ha OCHOBE KBAHTOBbIX TOYEK.

28. doTokaTanni. MaTtepuansl ans doTokaTanunaa.

29. doToKaTann3aTopbl HA OCHOBE MONYNPOBOAHUKOBLIX HAHOYACTUL,.

30. MexaHn3Mbl reHepaumn akTUBHbIX (hOpM Kucnopoaa.

31. Mpobnema cnekTpanbHOW ceHcubunusaumm B poTokaTtanu3e Ha OCHOBE

HaHO4YacCTuL LUMPOKO3OHHbIX NMOJTynpoBOAHNKOB.

19.4.MeToonyeckne maTepuanbl, onpegenslowme npoueaypbl OLEHUMBaHUA
3HaHMW, YMEHWW, HaBLIKOB WU (MNK) ONbiTa AEATENbHOCTU, XapaKTepu3yrLWUX
3Tanbl popMUPOBAHMA KOMMETEHLUN

OueHka 3HaHUK, YMEHWA U HaBbIKOB, XapakTepuaywuwas aTanbl (opmMupoBaHUS
KOMMNETEHUUN B pamMKax W3y4YeHUs OUCLMMNIIMHbI OCYLIECTBNSAETCS B XO4e TeKylen u
NPOMEXYTOYHOW aTTecTaLlmn.

Tekywaa artrectaums nNpoBOAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekywen
aTTecTauumn oby4varolmxca no nporpamMam Bbicwero obpasoBaHus BopoHexckoro
rocyjapCTBEHHOro yHMBepcuteTa. Tekyllas atrectaums npoBoguTcs B oopme: YCTHOro
onpoca (MHAMBMAyanbHbIN ONPOC, (POHTanbHas OGecena); TECTUPOBAHWS; OLIEHKM
pe3ynbTaToB NpakTu4eckon aeatensHocTn. Kputepum oueHMBaHns NpuBEAEHbI Bbille.
lMpomexyToyHass aTTecTtaumsa nposBoautca B cooTBeTcTBUM C  [lonoxeHvem o



NMPOMEXYTOYHOM aTTecTaumMm oby4datoLLmMXcs No Nporpammam BbicLLEro obpa3oBaHus.
KOHTpOnbHO-M3MepUTENbHLIE MaTepuanbl MPOMEXYTOYHOW aTTecTauun BKMOYalT B
cebs TeopeTmyeckmne BONpocChl, NO3BOSOLLME OLEHUTb YPOBEHb NMOMYYEHHbIX 3HAHWIA.
Mpwn oueHMBaHUM UCMONb3YeTCsl Ka4eCTBEHHas LiKana oueHok. Kputepun oueHuBaHus
npuBeaeHbI BbiLLe.



