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. lUndp n HaumeHoBaHMe HanpaBreHMA NOAroToBKU/cneunanbHOCTH:
03.04.02 — ®u3suka

. Mpodhnnb nogroroBku/cneynanusaumm: OnTuka n HaHoPOTOHUKA

. Keanudmkaumsa (cteneHb) BbINyCKHUKA:
Bosicwee obpasogaHue (Masucmp)

. ®opma obpasoBaHuA: OYHas

. Kacbenpa, orBevarowas 3a peanusauumo AUCLUNIIUHDI:
Kaghedpa ormmuKuU U criekmpockonuu

. CoctaBuTenu nporpamMmmsl: OsyuHHUko8 Ornee Briadumuposudy,
00KmMOop ¢bu3uKO-MamemMamu4eCcKux Hayk, rnpogheccop

(HaumeHogaHue pekomeHdyrwel cmpykmypsbi, 0ama, HOMep rPomokxosia)

. Y4yeOHbIN rofa: 2024/2025 Cemectp(-bl): 1



9. Llenn 1 3apaym y4e6HON ANCLUUNIIUHDI:

Lensmu  oceoeHusi  y4yebHoU  OQucyunnuHbl  sensomcs.  POpPMUPOBaAHMNE
npodgeccnoHanbHOn KOMMNeTeHumn CTYEHTOB domsnyeckoro dakynbTeTa,
obyyarowmxca no marncrepckon nporpamme "OnTuka M HaHOOTOHMKA" B obnacTtu
HaAHOMIAa3MOHUKN U ONTUMKM BNMXKHEro Nonsi, NOAroToBKa CneuManucToB, BnageroLwmx
COBPEMEHHbLIMN TEOPETUYECKUMU 3HAHUAMM, AKCMEPUMEHTAlTbHLIMU MEeTOA4aMM Hay4yHO-
nccnegoBaTenbckon paboTbl 1 NPUKNAAHON AeATENbHOCTN B 0611acTy oM3nNKM N ONTUKN

HaHOCTPYKTYP.
3adayu y4ebHoU ducyunuHbl:
- aTb COBpPEMEHHbIe npeacTaBneHns 06 onTUYeCcKNnx CBOMCTBaX HAHOCTPYKTYP;

- UN3NOXUTb

TeopeTn4eckmne

MeToabl

HaAHOCTPYKTYP M ONTUKM BnuxHero nons;
- NonyYnTb Habop 3HaHWN, YMEHUA N HaBLIKOB MO TEM pasgefiaM KBaHTOBOW
dU13MKM M ONTUKM TBEPOOro Temna, KoTopble obecneymBalroT MOSIHOLEHHOE OCBOEHue
OCHOBHBbIX NMOHATUIA, METOAOB U NPUMOXEHUI ONTUKN HAHOCTPYKTYP.

10. MecTtOo y4yebOHOM AUCLUNIUHDI

y4yaCcTHUKamMu obpasoBaTesibHbIX OTHOLWEHUI, 6ok Bb1.

11.MnaHnpyembie
(3HaHuA,yMmeHuA,

pe3ynbTaTbl
HaBbIKK),

oby4yeHus

onmncaHunA

OMTUYECKUX CBOWNCTB

B cTpyktype OOIl: vactb, dopmunpyemas

no ancuunnuHe/moaynio

COOTHECEeHHble C nNaHupyemMbiMU pe3yribTaTamMu

OCBO€eHUsi o6pa3oBaTeNbHON NPOrpaMmmbl (KOMNETEHLMAMU BbINYCKHUKOB):

Koga HassaHue Koa(bl) UHamnkaTop(bl) lMnaHnpyemble pesynbTaTbl 00yyYeHus
KOMNeTeHumm
MK-1 | CnocobeH K | MK-1.3 | Npownssogunt aHanu3 | 3HaTb: OCHOBHbIE acnekTbl Teopun Mu,
dopmMynupoBke " NCXOOHbIX TpeboBaHUM K | @  Takke PU3nKN pas3MepHbIX
aHanmay napameTpam 9deKTOB B OMNTMYECKMX CBOMCTBAX
nocTaBreHHown paspabaTtbiBaeMbIX MeTanfM4YeckMx HaHo4YacTuL, BKIOYas
3agaym ONTUYECKMX U  OMTUKO- | BONPOCHI HAHOMMA3MOHUKM.
nccrnegoBaHumn B 3MNEKTPOHHBIX MpUBOpPOB. | YMeTb: pellatb MpuUKNagHble 3agayu
obrnactu onTuUKM ¥ 3MNEKTPOANHAMUKM Ha npvmMepe
HaHO(OTOHWMKM, a LeHTpansHon npobnemesl B
Takke CMEXHbIX ONTMYECKON CneKTpocKonuu,
obnactenn Haykm un CBSI3aHHOM c HaxoxgeHvem
TEXHVKM, PE30HAHCOB B CMEKTPax 3KCTUHLMM,
060CHOBaHHO paccesHus M MNOrMoWeHns CcBeTa
BblOMpaTh HaHoO4acTMLaMW.
TeopeTuyeckue n Bnagetb: 3HaHusMuM Teopum Mu n
3KCnepuMeHTanbHble pasMepHbiX 3(pEKTOB B ONTUYECKMX
MeToabl CBOWCTBax MeTannmnyeckmx
MK-2 | CnocobeH MK-2.2 | YmeeT paspabartbiBaTb | HAHOYaCTUL.
co3gaBaTb 6a3bl TEXHUYEcKne  3agaHus
OaHHbIX o] Ha 3KCMepMMeHTasbHYH
PU3NYECKMX npoBepKy
CBOWICTBax " TEXHOMNOrMYeCcKNX
TEXHOMOrMYeCcKNX NPOLECCOB M UCNbITaHNS
0COBEHHOCTAX BblIBPaHHbIX
HaHOCTPYKTYPHbIX HaHOCTPYKTYPHbIX
mMaTepunanos, mMaTtepuanoB B paMKax
npoBOAMUTb pa3paboTaHHon
3KCNepUMeHTasnbHY0 KoHUenumm "
npoBepKy YTBEPXKAEHHbIX
BblIOPaHHbIX 3KCNepuMeHTarnbHbIX
TEXHOMNOrMYeCcKMX MEeTOauK;
peLueHnin
npon3BoacTBa MK-2.3 | AHanunsnpyet




ONTUYECKNX n COCTOSHME Hay4Ho-
aKyCTOOMTUYEKNX TEXHNYECKOM
npmbopos, npobnemsl,
nccnegosaTb cucteMmaTmnsnpyeT n
napameTpbl obobuaTb Hay4HO-
HaHOCTPYKTYPHbIX TEXHUYECKYIO
matepuanos B nHdopmaumio no Teme
COOTBETCTBUM c nccrnegoBaHumn B
CaMOCTOSITENBbHO obnactu KBaHTOBOM
BblIOpaHHoOW n 3NEKTPOHUKN n
yTBEpPXOEHHOMN OTOHUKM "
METOOMKOW HaHOCTPYKTYPHbIX
mMaTepuanos

MNK-5

CnocobeH k yyacTtuio
B KOMMIEKCHbIX
npoekTtax B obnactu
OMTUKM "
HaHOOTOHMKM  Ha
BCEX CTagusix MU
aTanax BbINOMHEHUS
pabor,
CaMOCTOSATENbHO
opraHu3oBbiBaTb U
NPOBOAUTbL Hay4YHble

nccnegoBaHus "
BHeOpsTb nx
pe3ynbTathbl B
kayecTBe yneHa
Hay4HOro
KONnmnekTuea

MK-5.1 | AHanunsmpyeT  Hay4HO-
nccrnegoBaTenbckue U
ONbITHO-
KOHCTPYKTOpPCKME
pa3paboTku B
COOTBETCTBYHOLLEW
obrnacTtu 3HaHuUh

12.06bem ANCUMNIIUHbI

B 3a4YeTHbIX eauHuLax/yac - 2/72.

dopmMa NPOMEXYTOYHOWN aTTecTauum sayert

13 Buabl y4e6HOM paboTbl

TpyooemMKocTb
Bup yuebHoii paboTbl Bcero [o cemecTpam
1
AyauTopHbIe 3aHATUSA 30 30
nekyum 30 30
B TOM 4mche: npakTuyeckme
nabopaTtopHbie
CamocrosaTensHasa pabota 42 42
B TOM 4Kcre: KypcoBasi paboTa (MpoekT)
dopMa NpoMexxyToUHOW aTTecTauum
3a4em
Wtoro: 72 72

13.1 CopepxaHue pasgenoB AUCLUUNIINHDbI:

Ne HanmeHoBaHwue pa3gena
CogepxaHue pasgena aMcumnimHbl
n/n ONCUMNNWHBI
01 BeedeHue. Npedmem u 3adayqu BeedeHue. lNpedmem u 3adayqu Kypca " OcHO8bI HAHOOMMUKU".
Kypca " OcHO8bI HAHOOMMUKU". lMoanoweHue u paccesiHue ceema HaHodacmuuamu. OcobeHHocmu

3adayu 83aumodelicmeusi ceema ¢ HaHo4acmuuamu. CevyeHusi




3KCMUHKYUU, paccesHus U rnoesioweHus. Onmuyeckasi meopema.

02 OcHoebl Knnaccuyeckoli meopuu Teopusi Mu. lNocmaHoeka 3adaqu o Oughpakyuu 311eKmpoMazHUMHbIX
3KCMUHKYUU, paccesiHusi u 80JIH Ha chepudecKux HaHoyacmuyax. YpasHeHusi Makceenna e
rnoanoweHusi ceema cgepuyeckoli cucmeme koopOuHam. [pedcmasneHue cocmasnsowux
HaHoYacmuuamu rnoneti 8 meopuu Mu yepe3 nomeHyuarel. [paHU4HbIe yCr108Us.

PeweHue ypasHeHuli 0ns nomeHyuanos. Cocmasnsouwue nadarouux
nonet 6 meopuu Mu. [JuebpazuposaHHbie Mo U UHMEeHCU8HOCMU 8
meopuu Mu. CeveHus paccesiHUsI U 3KCMUHKYUU ceema
HaHoYyacmuyamu. Cxodumocme psido8 8 8bipaxkeHusix O cevyeHul
paccesiHuss U 9KCmMUuHKyuu 8 3adayve Mu. @opmynbi Ons
UHMeHcugHocmel paccesiHHo2o ceema. @opmyrna Panes.

03 AHanu3s aKkcriepuMeHmarbHbIX CriekmparbHbie ceolicmea KomroudHbIx Yacmuy. Pe3oHaHckl Mu.
CrIeKmpo8 3KCMUHKUUU ceema OkcnepumeHmarnbHbie npedrnockIsiKU paccMompeHusi 3adadyu o
HaHo4Yacmuuamu roanioweHUU U paccessHuU ceema HaHoYyacmuyamu.

04 BesedeHue 8 HaHOMMa3MOHUKY lMpupoda onmuyecKux pe3oHaHCco8 U pa3MepHbIX 3ghghekmos 8

MemarsnuyYyeckux HaHo4acmuuax. KonnekmueHbie konebaHusi
3/1IeKMPOHO8 MaccugHoO20 Memairinia u HaHodacmuupl. KoHuenyus
J10Kanu308aHHbIX M/1a3MoH08 U 3¢hchekm pasmepa 8 Memariudeckux
HaHo4Yacmuuax. Teopus U 3KcriepumeHm.

05 Onmuka bnuxHe20 nossi lMpobnema npeodorneHus dugpakyuoHHO20 rpedesna 8 OnMmukKe.
3adaya bema. lNpuHyun mukpockona buxHe20 rosisa. TexHu4Yeckue
npuemMsbl peodoneHus OugpaxkyuoHHo20 npedesna. [NosepxHoCMHbIe U
JI0Kannu308aHHbIE M1a3MOHbI U Orimuka b65UuXHe20 MoJisi.

13.2 Pasgenbl AaucumniivHbl U BUAbl 3aHATUNA:

Bugbl 3aHsaTMI (4acoB)
MpakTn Jlabopa |CamocTtosTenb
yeckne TOpPHblE Has paboTa

Ne HanmeHoBaHue pasgena

n/n ONCUMMNUHDI Jlekumm Bcero

o1 BesedeHue. lMpedmem u 3ada4qu 1 0 0 0 1
Kypca " lNoenoweHue u
paccesiHue ceema
HaHoyacmuuyamu "

02 OcHosbl Knaccuveckoli meopuu 14 0 0 12 28
SKCMUHKYUU, paccesHus u
roasioweHus ceema

HaHo4Yacmuyamu

03 AHarnu3s akcriepumeHmarsbHbIX 4 0 0 10 14
CreKkmpo8 aKCMUHKUuu ceema
HaHoYacmuyamu

04 BsedeHue 8 HaHOMMa3MOHUKY 3 0 0 14 17

05 Onmuka bnuxHea0 ross 8 0 0 6 14
Hmozo 30 0 0 42 72

14. MeToan4yeckue ykasaHus Aansi ooy4arowmxcs no 0CBOEHUIO AUCLUNIIUHbI

OCHOBHbIMU 3marnamu 0C80eHUs1 OUCUUMNIUHbI S81SIFOMCS:

*  UsyyeHue y4yebHoU, Hay4yHOU U Memoludeckol Jiumepamypbl, Mamepuasros
riepuoduyeckux usdaHul ¢ npusriedYeHUeM 3fIeKMPOHHbIX cpedcme Hay4YHoU UHGopMayuu.

* [loG2omoska K TeKUUOHHbIM 3aHSMUSsIM.
B xode noGzomosKu K meKywumMm ammecmauyusm U rnpomMexxymoy4yHol ammecmauyuu cmyoeHmy
pekomeHOyemcsi akmugHO UCIOoIb308amb 3NIEKMPOHHbIU obpaszosameribHbil nopmarn Moodle
— arieKmpoHHasi cpeda OucuurnnuHbl, ¢ npedocmassieHueM npel3eHmauvul nekuud, 3adaHull ons
8bIrnonHeHUs1 nabopamopHeix pabom, OOMNOHUMENbHO20 MeopemuYeckoeo mMamepuana u
HOpMamueHO-Pasosbix OOKYMEHMO8 Mo memam U repeyvHeli 80rnpocos 0r1s nod20mosKU K
meKkywumMm ammecmauyusM U [IPOMexXymoyHou ammecmauuu. Takxe  cmydeHmy
pekomeHOyemcsi  uUcrnosib3ogamb 8ecb Habop Memodos8 U cpedcm8 COB8PEMEHHbIX
UHGOpMaYUOHHbBIX MexXHo102ul 0515 U3yvyeHuss omedecmeeHHoU U 3apybexxHol numepamypbi
rno ducyurnnuHe, OUEeHKU U aHaru3a ee meKyuweao coCmosiHUs U nepcriekmus passumus. Emy
ripedocmaerissiemcsi B03MOXHOCMb pabomame 8 KOMIbIOMEPHbIX Krnaccax ¢hakynbmema (313a
aydumopusi), umems docmyrn K lHmepHem-pecypcam U 371eKmpOoHHOU rnoyme, Ucrosib308ams
umerwwuecss Ha Kagedpe onmMuKu U CrEeKmMpPOCKonuu ¢hu3u4yeckozo hakynbmema
UHGOPpMaYUOHHbBIE MEXHOMO2UU, UCMOMb308ambe PeCypChbl 30HanbHOU HaydHou 6ubnuomeku
Bry, e mom yucne snekmpoHHo-6UbIuomeyHbie CUCMEMBI.



15. MNe
HeoObX

peyeHb OCHOBHOW U AONONTHUTENBLHOM NUTepaTypbl, PECYPCOB UHTEPHET,
OAUMBbIX ANl OCBOEHUS AUCLUNIIUHBI (CMUCOK NUuTepaTypbl opopmnsaeTcs

B cooTBeTCTBUM ¢ TpeboBaHmaAMM FTOCT n ucnonb3yetcs obLiaa CKBO3Has
HyMepauus ans Bcex BUAOB UCTOYHUKOB)

a) OCHOBHas nuTepaTypa:
Ne n/n MCTOYHMK
1. Knumoe B. B. HanonnasmoHuka / B.B. Knumos. — M.: @usmamnum, 2009. — 480 c.
Canex b. Onmuka u gpomoHuka. lNpuHyunsl u npumeHeHus = Fundamentals of photonics : [yuebHoe
2. nocobue] : [6 2 m.]/b. Canex, M. Telix ; nep. ¢ aHan. B.J1. lebposa .— [onzonpydHsil : 130. Jom
"Iimennekm", 2012-T. 1 .— 2012 .— 759 ¢
Canex b. Onmuka u gpomoHuka. lNpuHyunsl u npumeHeHus = Fundamentals of photonics : [yuebHoe
3. nocobue] : [6 2m.]/b. Canex, M. Tetix ; nep. ¢ aHen. B.J1. Jepboea .— [onzonpy0Hsit : M130. Jom
"Inmennekm", 2012- — T. 2.— 2012 .— 780 c.
©0) gononHuTenbHas nuTeparypa:
Ne n/n MICTOYHMK
1 LugppuH, K.C. PaccesiHue ceema 8 mymHol cpede / K.C. LLugppuH .— M.-J1. : ['oc. uzd-8o0 mex.-meopem.
: num., 1951 .— 288 c.
2 BopH, M. OcHoebi onmuku / M. BopH, 3. Bonbgh ; nep. ¢ aHen. C.H. bpeyca, A.U. lNonosawkuHa, A.A.
" | Wy6uHa ; nod ped. I.[1. Momynesuy .— 2-e u3d., ucrpas. — M. : Hayka : ®usmamnum, 1973 .— 719 c.
3 bopeH, K.®. lNoeanoweHue u paccesiHue ceema manbiMu Yacmuyamu / K. bopeH, [. XagpmeH ; llep. ¢
) aHen. 3. N. @edsynuHa u 0p.; C npeducn. B. . Tamapckozo .— M. : Mup, 1986 .— 660 c.
4 lMempos, KO.N. ®usuka manbix Yyacmuy,/ FO.M. lNMempoe ; AH CCCP. VH-m xumudeckol ¢pusuku .— M. :
: Hayka, 1982 .— 359 c.
Onmuka HaHocmpykmyp / C.B. lanoHeHKo [u dp] nod ped. A.B. ®edoposa. — Cl16. : Hedpa, 2005 — 326 c.
6 lempos, KO.U. Knacmepsi u mansie yacmuypi / KO.U. lNempos ; Akad. Hayk CCCP, H-m xumu4eckol
) gusuku; oms. ped. M.A. 'eH .— M. : Hayka, 1986 .— 366 c.
7 lMomoeatino, A.[l. HaHoyacmuubl memannos & nonumepax / A. [. lNomozadno, A. C. PoseHbepe, Y. E.
’ YopnsHd .— M. : Xumus, 2000 .— 671 c.
8 bpaHdm, H.b. Keasudacmuubi 8 ¢pusuke KoHOeHcuposaHHo20 cocmosiHuss / H.b. BbpaHdm, B.A.
) Kynbba4uHckul .— U39. 2-e, ucrip. — M. : DUSMATIINT, 2007 .— 631 c.
9 1O, Mumep. OcHosbi husuku nonynposodHukos / MNMumep KO, MaHyanb KapdoHa ; Mep. U.U. PewuHou;
" | [Tod ped. b.Il. 3axapyeHs .— 3-e u3d. — M. : ®uamamnum, 2002 .— 560 c.
10 Hokce, P. Teopusi skcumoHos / P.Hokc ; lMep. ¢ aHen. FO.B. KoHob6eesa; nod ped. B.M. AepaHosu4ya .— M. :
" | Mup, 1966 .— 219 c.
11 Cnamep, [x. Quanekmpuku, nonyrnpoe8odHuKkuU, memanns! / [xx. Criamep ; nep. ¢ aHen. E. I. JlaHOcbepaa
" | udp. nod ped. B. J1. bory-bpyesuya .— M. : Mup, 1969 .— 644 c.
12 Onmuyeckue ceoticmea kpucmarnnos / A.®. KoHcmaHmu+osa [u 0p.] ; Akad. Hayk CCCP, UH-m
" | kpucmannoepaguu ; Akad. Hayk benapycu, IH-m ¢usuku .— MuHck : Hasyka | maxHlka, 1995 .— 302c.
13 Xwonem, . eaH Oe. PaccesiHue ceema manbiMu Yacmuuamu / I, eaH Oe Xwoncm ; nep. ¢ aHen. T.B.
" | BodonbsiHoeou; nod ped. B.B. Cobonesa .— M. : 130-e0 uHocmpaH. num., 1961 .— 536 c.
14 Haebidos, A.C. Teopuss meepdozo mena : y4ebHoe mnocobue Onsi cmyd. ¢u3. crney. 8y3os / A.C.
" | Jaebidos .— M. : Hayka, 1976 .— 639 c.
15 MatiHe, [. OnemeHmapHbie 8036yx0eHus 8 meepdbix menax /. MadHc ; Mep. ¢ aHe. KO.B. lynsesa; 1od
" | ped. B.JI. bon4y-bpyesuda .— M. : Mup, 1965 .— 381 c.
16 lMnamumaH, ®@. BosiHbl u 83aumodelicmeusi 8 rnaame meepdoz2o mena / ®. lNMnamumad, . Bonbg ; lNep. ¢
" | aHe. E.3. Metinuxoea, lNod ped. B.I. Ckobosa .— M. : Mup, 1975 .— 435 c.
17 Mapy, H. KonnekmusHbie agpchekmbi 8 meepObix menax u xudkocmsx / H. Mapuy, M. lMapurenno ; lNep. ¢

aHe. B.J1. boHny-bpyesu4ya .— M. : Mup, 1986 .— 318 c.

B) MHCbOpPMaLMOHHbIE 3M1EKTPOHHO-06Gpa3oBaTebHble pecypchi:

Ne n/n MCTOYHMK
18. | lNouckosasi cucmema e-library.ru
19. | lMNouckosasi cucmema google.ru
20. | Apxue Hay4HbIX XypHanos http.//arch.neicon.ru/
21. | EduHoe okHo docmyna k obpaszogameribHbiM pecypcam. bubnuomeka http.//window.edu.ru/
22. | OnekmpoHHbIl kamanoza 3HE BI'Y https://www.lib.vsu.ru/
23 SnekmpoHHas bubnuomeka llMoneyumernbcko20 cosema MexaHUKO-MameMamuyecKoeo hakyibmema
" | MI'Y lib.mexmat.ru
16. MNepeyeHb y4yebGHO-MeTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENbHOM

pabotbl (yyebHO-memoOu4ecKue peKomeHOauyuu, mnocobusi, 3adayvyHuUKu,




MemooOu4YecKue yKa3aHusl 1O @bIMNO/IHeHUI MpPaKmu4yecKux (KOHMpOJbHbIX)
pabom u dp.)

Ne n/n McTOYHMK

1 Canex b. Onmuka u gpomoHuka. lNMpuHyunsl u npumeHeHus1 = Fundamentals of photonics : [yuebHoe
nocobue] : [6 2m.]/ b. Canex, M. Telix ; nep. ¢ aHen. B.J1. Jebposa .— [onzonpyoHsili : N30. Jom
"Iimennekm"”, 2012-T. 1 .— 2012 .— 759 ¢

2 Canex b. Onmuka u gpomoHuka. lNpuHyune! u npumeHeHus1 = Fundamentals of photonics : [yuebHoe
nocobue] : [ 2m.]/Bb. Canex, M. Telix ; nep. ¢ aHan. B.J1. Jlep6osa .— [onzonpydHsil : 130. Jom
"Inmennekm", 2012- — T.2.— 2012 .— 780 c.

17. UHcbopMmaLMOHHbIE TEXHONOrMMU, UCNONb3yeMble ANA peanu3auum yyebHom
OUCUMNIINHBI,  BKIlOYasinporpammHoe obecnevyeHne W MHGpOPMALMOHHO-
CrpaBoOYHble cUCTeMbl (Npu He06XxoANMMOCTH)

B y4yebHOM npouecce  ucrionb3yromcsi  criedyrowue  obpasosamesibHble
mexHonoauu. [lo obpasogamersibHbIM ¢hopMaM: FEKYUOHHbIE U Mpakmu4yeckue
3aHamus. [Ipeobnadarowumu mMemodamu U rpuemam OobydYeHuUs S8rISIoMCS:
0bbscHUMenbHo-unIcmpamueHsie (0bbscHeHue, rnokas — deMoHcmpauusi y4ebHo20
Mamepuana u O0p.); akmueHble (aHanu3 y4ebHolU U Hay4yHoU Jfiumepamypsbl,
cocmaerieHue cxem u 0p.) U UHmMepakmugHble, 8 MOM YUC/e U 2pyrnnosblie (83auMHoe
obyyeHue 6 ¢popme nod2omosku U o0bcyx0eHuss 00Knados), UHEOPMAaUUOHHbIE;
MynbmumeoOulHble (paboma ¢ calmamu akadeMuyeckux Cmpykmyp, Hay4YHo-
uccriefosamernibCKUX opeaaHu3auyuli, 371eKMpPOHHbIX 6ubnuomek u 0Op., paspabomka
npeseHmauyud, coobweHul u Ooknados, paboma C 31€KMPOHHbIMU Oby4Yarouumu
rnpozpammamu u m.n.).

OpzaHu3ayuoHHasi cmpykmypa JIeKUUOHHO20 3aHamus: 1. @opmynupogka membl,
uened 3aHAmMusi, rnocmaHoeka rnpobrnemMHo20 eoripoca. 2. Pa3sbscHeHue 80rpocos
meopemu4yecKoz20 U npakmu4yeckozo rnnaHa 05 peweHusi rnocmasneHHou npobremsi.
3. PaccmompeHue nnymet peweHusi npobrieMHo20 80rpoca Ha KOHKPEMHbIX rnpumMepax.
4. 3akmoyeHue, opmynupoeka e8bieodos. 5. dopmynupoeka 3adaHusi Onis
camocmosimernbHoU domawHel pabomsi. O38y4yusaHue membi credyrou,eao 3aHamus.

Tekywuli KOHMPOsb npo8oOUMCS ymeM rpo8epKU KOHCIeKmMos Jiekyud,
8X00H020 KOHMPOIJIS (8 sude caMocmosimesibHbIX U KOHMPOJIbHbIX pabom, 0oknados u
pegepamos).

lpu  peanuszayuu  OQucyurnnuHbl  C  UCMOMb308aHUEM  OUCMAHUUOHHbIX
obpasosamersibHbIX MEXHOI02uli  UCMOMb3YMCS  UHCMPYMEHMbI  37IEKMPOHHOU
UHQOpMayUOHHO-0b6pa3oeameribHol cpedbl BI'Y «3nekmpoHHbIt yHusepcumem BlY»
(https://edu.vsu.ru) u/unu ‘MOOK  Bry” (https://mooc.vsu.ru), cepsucbl
sudeokoHepeHyuli (BigBlueButton, Zoom, Discord u 0p.), anekKmpoHHas rnodma,
MecceHOXepbl U couycemu.

lNouckosasi cucmema e-library.ru

lMouckosasi cucmema google.ru

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

EduHoe okHo docmyna k obpa3osamerbHbiM pecypcam. bubnuomeka http.//window.edu.ru/

OnekmpoHHbIl kamanoe 3HB BI'Y https://www.lib.vsu.ru/

DA [WN (=

OnekmpoHHas 6ubnuomeka None4YumernsCcKo2o cogema MexaHUKO-MamemMamu4eckoz2o ghakynbmema
MIY lib.mexmat.ru

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne AUCLUNIIUHDI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKIOYeHUST K cemu "MIHmepHem" u obecrieyeHuem
oocmyna 6 371eKMpPOHHY UHGOopMayUOHHO-0bpasoeameribHyo cpedy BIY, lNpoekmop BenQ
MS 612ST, [Jocka macHumHo-mapkepHas 100*200. NpoepammHoe obecrieyeHue: OC Windows
(WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc).
lMpoepammHas cucmema Onsi OBHapy)XeHUSI MEeKCMO8bIX 3auMcmeosaHull 8 y4YebHbIX u



HayyHblx pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. [llpoepammHbili Komrnekc 0nsg 3BM - MathWorks.
Cucmewma uHxxeHepHo20 modenuposaHusi ANSYS HF Academic Research.

Peanu3zayusi QucyunnuHbl ¢ NPUMEHEeHUEM 31IEKMPOHHO20 0by4eHUsT U OUCMaHUUOHHbIX
obpasosameribHbIX MEXHOI02Ull  ocyulecmernisemcs 4epes3 obpasosameribHbIl  riopmai
"OnekmpoHHbIl yHUgepcumem BIY" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPEeACTB:
19.1. NepeyeHb KOMNETEHUUN C yKa3aHUEeM 3TanoB (pOpMUPOBaHUSA U NSTAHUPYEMbIX
pe3ynbTaTtoB 00y4eHus

Koa n cogepxaHne
KoMneTeHumn (1nu
ee yacTn)

MnaHnpyemble
pesynbTaTbl 00y4eHus
(nokasaTenu JOCTUXEHUS
3aaHHOro ypoBHS
OCBOEHMS KOMMETEHLNM
nocpeacTBOM
opMUPOBAHMSA 3HAHUN,
YMEHWIN, HaBbIKOB)

OTanbl opMUpoBaHMS
KoMneTeHummn (pasaensbl
(TEemMbl) AUCLMNNHBI UNn
MoAyns n nx
HanMeHoBaHue)

®0C
(cpeocTBa oueHMBaHNS)

MK-1. CnocobeH k
HOpMYynNnpoBKe 1
aHanumay
nocTasreHHON
3agaum
nccrnegoBaHuin B
obracTtu onTukK un
HaHOMOTOHMKM, a
TaKkKe CMEXHbIX
obnacTen Hayku U
TEXHUKMN,
0B60CHOBaHHO
BblIGUpaThb
TeopeTu4eckme u
3KCMepuMeHTanbHble
mMeToabl

MK-2. CnocobeH
co3gaBaTb 0a3bl
OaHHbIX O
dm3nyeckmx
CBOMCTBax 1
TEXHONOMNYECKMX
0COobeHHOCTAX
HaHOCTPYKTYPHbIX
mMaTepuanos,
NpoBOAUTb
3KCNepUMEHTarnbHYyO
NpoBEpPKY
BblOpaHHbIX
TEXHOMNOrNYECKMX
peLleHnn
npon3BOACTBa
ONTUYECKNX U
aKyCTOOMTUYEKMX
nprbopos,
nuccnepoBatb
napameTpbl
HaHOCTPYKTYPHbIX
mMaTtepuarnos B
COOTBETCTBUM C
CaMOCTOSATENbHO

3HaTb: OCHOBHbIE
acnekTbl Teopun Mu, a
TaKke PuUsmnkn
pasMepHbix 3P HEKTOB B
ONTMYECKMX CBONCTBAX
MeTannmMyeckmnx
HaHo4acTuL, BKMYas
BOMpPOCH!
HaHOMMa3MOHUKU.
YMeTb: pewwatb
npuknagHble 3agayu
ANEeKTPOANHAMUKM Ha
npumMmepe ueHTpasibHOn
npobnemsbl B
OonTnyeckomn
CMEKTPOCKOMMM,
CBSI3aHHOM C
HaxoxaeHnem
pPe30HaHCOB B CneKTpax
AKCTUHLMMU,

paccesHus n
normnoLLeHns ceeta
HaHouacTuLamu.
BrnapgeTtb: 3HaHUsaMMU
Teopun Mu n pasmepHbIx
adhhekToB B ONTUHECKUX
cBoucTBax
MEeTanmMyecKnx
HaHo4acTuL, a Takke
OCHOBaMMu ONTUKM
OnvxHero nons.

BeegeHue. MNpeameT u
3agaum kypca "
MornoweHne n paccesHne
cBeTa HaHo4acTMuamm

OCHOBbI Krnaccu4eckom
TEOPUN SKCTUHKLU NN,
paccedaHna n nornoweHunsa
cBeTa HaHo4YacTuuamu

AHanus
3KCMepUMEHTanbHbIX
CMEKTPOB SKCTUHKLNN
cBeTa HaHo4acTuuamu

BeBeneHve B
HaHOMMa3MOHUKY

[OundbpakunoHHbIN Nnpegen
B ONTHKE

OnTuka 6nuxHero nons

YCTHbIN onpoc.




BbIOpaHHOM 1

YTBEPXAEHHON
MEeTOAMNKOW

MK-5. CnocobeH k
yyacTuio B
KOMIMMEKCHbIX
npoekTax B obnactu
ONTUKKN U
HaHOOTOHUKM Ha
BCEX CTaaMsaX U
aTanax BbINONHEHUS
pabor,
CaMOCTOATENBHO
OpraHM3oBbIBaTb U
NpPOBOANTb Hay4Hble
uccrnegoBaHua n
BHEOPATb UX
pesynbTaTthbl B
KayecTBe 4rneHa
Hay4Horo
KonneKkTuea

MpomexyTouyHasa aTTecTtaums (3aveT)

KM

19.2 OnucaHue Kpumepuee U WkKasbl OUeHUeaHUs1 KoMnemeHyuu
(pe3ynbmamoe oby4yeHus)) npu NMPoMexxymo4yHol ammecmauyuu

Lna oueHusaHus pe3yrnbmaimos o6yquu;7 Ha 3a4eme UcCriosib3yromecs cnednyLuue rnokalzameisu

(8YHbI u3 19.1):

1) 3HaHue yqe6Hoeo Mamepuaria, eriadeHue MOHSMUUHbLIM arirnapamom U meopemu4ecKkumu

ocHosaMu OUCUUMIIUHBI
2) ymeHue cesizbieamb Meoputo ¢ npakmukod;

3) YMeHUe oriucbki8amb OCHOBHbIE XapaKmepucmuKu crieKmparsibHbIX I'IpU60p06,'
4) er1adeHue 3HaHUsIMU O meopemu4ecKux oCHoeax U COBPEeMEHHbIX mMemodax MOﬂeKyﬂﬂpHOU

CrieKmpockKoriuu.

CooTHoleHe noka3saTeneun, KpMTepUeB U LWKanbl OLleHUBaHUA pe3yfibTaToB 00y4YeHus.

YpoBeHb
Kputepuu oueHnBaHnsa koMneTeHUnn chopmmpoBaH LLikana oLeHok
HOCTU
KOMMNETEHLMN
lMoceweHue nabopamopHbix 3aHsmud. [IpasunbHo u eospems | [1o8biweHHbI 3a4meHo
8bIMONHEHHbIe r1abopamopHbie 3adaHusi. [lpasuribHble omeembl Ha 6a3sosnblli u
KOHMPOIIbHbIE 80IPOCHI 80 8PEMSI 3a4ema. rnopoeosbll
YPOBHU
Cucmemamuydeckue AponycKku 3aHamMul 6e3 ygaxxumesibHbIX MPUYUH. - He3a4ymeHo

HeebinonHeHHbIe nabopamopHble 3adaHusl. HeeepHo
cghopmynupoeaHHble omeembl Ha KOHMPOSbHbIE 80MPOChbl 80 8PEMSsI
3ayema.

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

Y10 Takoe “HaHoonTMKA".
MornoweHne n paccesiHne cBeTa HaHO4YaCTULAMM.

CeueHunst 3KCTUHKLMMK, pacCesHMs U NOrMoLLEeHUs.
OnTu4yeckas Teopema.
Teopusa Mu.

Nogoh~wh =

OcobeHHOCTU 3a4a4n B3aUMOAENCTBMSA CBEeTa C HaHO4YacTULLaMM.

MocTaHoBKa 3agayn o D,VICbpaKLI,VIVI ANEKTPOMarHMTHbIX BOJIH Ha CCbepI/I‘-IeCKVIX HaHo4YacTuuax.




8. YpaBHeHuss MakcBenna B chepmyeckon cucteme KoOopAamHar.

9. [llpencTtaBneHvne cocTaBnsoWKMX nonen B Teopun Mu yepes noteHumansl.

10. 'paHuYHbIE yCnoBuS.

11. PelwleHune ypaBHeHUIN st NOTEHUMANoB.

12. CocTtaensiolime nagatowmx nonen B tTeopmm Mu.

13. OndparnpoBaHHbie Nosst U UHTEHCUBHOCTM B Teopun Mu.

14.CeyeHns paccesHus 1 SKCTUHKLUN CBETa HaHOYaCcTULaMMU.

15.CxoQUMOCTb PSAOB B BblpaXKeHUSAX 118 CEYEHUI paccesaHUs N 3KCTUHKLMK B 3agadve Mu.

16. dopMynbl ANs UHTEHCUBHOCTEN paccesiHHOro ceeta. dopmyna Panes.

17.CnekTpanbHble CBOMCTBA KOMNOUAHbIX Yactuu. Pe3oHaHckl Mu.

18.3kcnepumeHTanbHble NPeanoCchifiku PacCMOTPEHMS 3a4a4n O MOMMOLLEHUN U pacCesHUM cBeTa

HaHOYacTULAMM.

19.MMpupoga onTnYeckux Pe3oHaHCOB U pa3MepHbIX IPAEKTOB B METANNTMYECKMX HAHOYACTULLaX.

20.KonnektnBHble konebaHnsa 3neKTpoOHOB MAaCcCUMBHOIO MeTarnna U HaHo4YacTuLbI.

21. KoHuenumsa nokanusoBaHHbIX NNa3MOHOB M 3dEKT pasmepa B MeTanmyeckmx HaHoYyacTuuax.
Teopus 1 akcnepuMeHT.

22. MNpobnema npeogoneHns gnugpakuMoHHOro npegena B onTuke.

23. 3apava berTa.

24. TpyHUMN MyKpockona BrvbkHero nons.

25. TexHunyeckme npmembl NPEOAONeHNs AMdPakLUMOHHOrO npeaena.

26. NoBEpPXHOCTHbIE M NTOKaNM30BaHHbIE Na3MOHbI U ONTUKa BNVKHEro nonsi.



doHa KOHTPOJIbHO-U3MEPUTESIbHbIX MaTeEpnaros
YTBEPXOAHO
3aseayowun kadpegpon OsunHHukos O.B.

nodnuck, pacwugposka nodnucu
.20
HanpaeneHune nogrotosku / cneuynansHocTb 03.04.02 - dusuka
OucuunnuHa HekoTopble BONPOCH! NPUKNAAHOW 3NEKTPOANHAMMUKN B ONTUKE
dopma obyyeHus OYHas
Bua koHTponsa 3a4eT C OLEHKOM
Bua atrectauymm NPOMEXYTOYHas

KoHTponbHO-nameputenbHbli Mmatepuman Ne 1
1. MNMpedmem u 3adayu kypca " lNoanoweHue u paccessHUe ceema HaHoYacmuuamu".

2. OkcniepumeHmarnbHbie pPedrnochiIKU pacCCMOMpPeHUs 3adaqu O ro2IoWeHUU U paccesiHUU ceema
HaHoYacmuuyamu..
Mpenopasartene

nodnucek pacwugposka nodnucu
YTBEP>XOAKO
3aseayowun kadpegpon OsunHHukos O.B.

nodnuck, pacwugposka nodnucu
. .20
HanpaeneHune nogrotosku / cneuynansHocTb 03.04.02 - dusuka
[OucuunnnmHa HekoTopble BONPOCH! NPUKIAAHOW 3NEKTPOANHAMMUKM B ONTUKE
dopma oby4eHus OYHas
Bua koHTponsa 3a4eT C OLEHKOM
Bug attectaumm NPOMEXYTOYHas

KoHTponbHO-n3mepuTenbHbii matepuan Ne 2

1. OcobeHHocmu 3adayqu 83aumodelicmeusi ceema ¢ HaHodYacmuuamu. CedyeHuUst SKCMUHKUUU,
paccesiHUsi U rnoarioweHusl.

2. [Mpupoda onmu4yeckux pe3oHaHCco8 U pa3MepHbIX 3¢hghekmos 8 MemariudecKux HaHoYacmuyax.

MpenogasaTtensb

nodnuck pacuwugposka noonucu

YTBEPXOAIO
3asepyowmin kacdeapon OBunHHMKoB O.B.

rnodnuck, pacuugposka noonucu
. .20
HanpaeneHune nogrotoBku / cneynansHocTb 03.04.02 - duauka
OucuunnnuHa HekoTopble BONPOCH! NPUKNAAHOW 3NEKTPOANHAMMUKN B ONTUKE
dopma obyyeHus Oo4YHas
Bug koHTpons 3a4eT C OLIeHKON
Bua atrectauum NPOMEXYTOYHas

KoHTponbHO-n3meputenbHbii matepuan Ne 3
1. CeyeHus aKCMUHKYUU, paccesiHus u noanouweHusi. Onmuyeckas meopema.
2. KoHuenyus nokanu3oeaHHbIX 1171a3MoH08 U aghchbekm pasmepa 8 Memarsnudyeckux HaHo4Jacmuuyax.

Teopus u akcriepumeHm.
Mpenopasartene

nodnuck pacwugposka noodnucu




YTBEPXOAHO
3aseayowun kadpegpon OsunHHukos O.B.

nodnuck, pacwugposka nodnucu
. .20
HanpaeneHune nogrotosku / cneynansHocTb 03.04.02 - dusuka
[OucuunnnmHa HekoTopble BONPOCH! NPUKIAAHOW 3NEKTPOANHAMMUKM B ONTUKE
dopma oby4eHus OYHas
Bua koHTponsa 3a4eT C OLEHKOM
Bug attectaumm NPOMEXYTOYHas

KoHTponbHO-n3meputenbHbii matepuan Ne 4
1. Teopusi Mu. lNocmaHoska 3adayu o dughpakyuu 351eKMpoMazHUMHbIX 80/1H Ha cghepuvecKux
HaHo4Yacmuuyax. YpaeHeHusi Makceenna 8 cchepuydeckol cucmeme KoopduHam.

2. Pe3oHaHcbl Mu..

Mpenopasartene

nodnuck pacuwugposka noonucu
YTBEP>XOAKO
3asepytowmin kacdeapon OBunHHMKoB O.B.

rnodnuck, pacuugposka noonucu
. .20
HanpaeneHue nogrotoBku / cneynansHocTb 03.04.02 - duaunka
OucumnnuHa HekoTopble BONPOCHI NPUKNaaHOMN SNEKTPOANHAMUKM B ONTUKE
dopma oby4eHus o4yHagd
Bua koHTponsa 3a4eT C OLEHKOM
Bug atTtectauumn NpoMeXyToyHas

KoHTponbHo-n3meputenbHbIi matepuan Ne 5
1. Cocmasnsrowue nadarowux noned e meopuu Mu. [JugppacuposaHHbie nosss U UHMEHCUBHOCMU 8
meopuu Mu.
2. CnekmparbHble ceolicmea KosIIoUuOHbIX Yacmuy,..

MpenogasaTtenb

rnodnuck pacuwugposka noonucu

YTBEPXOAHO
3aseayowun kadpegpon OsunHHukos O.B.

nodnuck, pacwugpposka nodnucu
. .20
HanpaeneHune nogrotosku / cneynansHocTb 03.04.02 - dusuka
OucuunnuHa HekoTopble BONPOCH! NPUKNAAHOW 3NEKTPOANHAMMUKN B ONTUKE
dopma obyyeHus OYHas
Bua koHTpons 3a4eT C OLEHKOM
Bua attectaumm NPOMEXYTOYHas

KoHTponbHO-n3mepuTenbHbli matepuan Ne 6

1. CeyeHus paccesiHUSI U 3KCMUHKUUU ceema HaHo4Yacmuyamu. Cxodumocmb psido8 8 8bipaxkeHusix Orsi
ceyeHul paccesiHusi U 9KCMUHKyuU 8 3aldayve Mu.

2. lMpupoda onmuYeckux pe3oHaHco8 U pasMepHbIX 3¢hgheKmos 8 MemaJsiiudecKux HaHoyacmuuyax.

MpenogasaTtenb

nodnuck pacuwugposka noonucu




YTBEPXOAHO
3aseayowun kadpegpon OsunHHukos O.B.

nodnuck, pacwugposka nodnucu
. .20
HanpaeneHune nogrotosku / cneynansHocTb 03.04.02 - dusuka
[OucuunnnmHa HekoTopble BONPOCH! NPUKIAAHOW 3NEKTPOANHAMMUKM B ONTUKE
dopma oby4eHus OYHas
Bua koHTponsa 3a4eT C OLEHKOM
Bug attectaumm NPOMEXYTOYHas

KoHTponbHO-n3mepuTenbHbii matepuan Ne 7
1. Cxo0umocmp psido8 8 8bipaxkeHUsiX 05151 CeYeHUU pacCessHUs U SKCMUHKyuuU 6 3adave Mu. @opmyrbi
ons.

2. [Mpupoda onmuyeckux pe3oHaHCco8 U pa3MepHbIX 3¢hghekmos 8 MemariudecKux HaHoYacmuyax.

lpenodasameris

nodnuck pacuwugposka noonucu

YTBEPXX[AIO
3aesedyrowuti kaghedpolu Os4uHHukos O.B.

nodnuck, pacwugposka nodnucu
_ . .20 _
Hanpasnexue nogrotosku / cneunanbHocTb 03.04.02 - dusuka
OucumnnmHa HekoTopble BONPOCH! NPUKNaaHON SNeKTPOANHAMUKN B ONTUKE
dopma obyyeHus Oo4YHas
Bug koHTpons 3a4eT C OLIeHKOW
Bug atTectaumm NpoOMeXyTovHas

KoHTponbHO-M3MepuTenbHbIN Matepuan Ne 8

1. Teopusi Mu. lNocmaHoeka 3adayqu o Aughpakyuu 1IEKMPOMaZHUMHbIX 80JTH HAa CQhepuYeCcKUX
HaHo4Yacmuuax. YpaeHeHusi Makceesna 8 cghepuyeckoli cucmeme KoopOuHam.

2. CnekTpanbHble CBOWCTBA KONMNOMAHbLIX YacTuy,. Pe3oHaHcel Mu.

lpenodasameris

nodnuck pacwugpposka noodnucu



