MMNMHOBPHAYKN POCCUA
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUErO OBPA30OBAHUSA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAHKO
—~ /  3aBegyoLmi kadenpon

&/ ONTUKU U CHNEKTPOCKONUu
/ ff/ (OBYmHHUKoB O.B.)

" { nodnucs, pacwugposka nodnucu

24.06. 2022 1.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNUHDI

51.B.04 BBegeHvne B HAHOONTUKY
Kod u HaumeHosaHue ducyuniuHbl 8 coomeemcmauu ¢ Y4ebHbIM rinaHom

. lUndcbp v HammeHOBaHMe HanpaBneHusi NOAroToBKU/cneynanbHOCTU:
03.04.02 — Qu3suka

. Mpocdmnb noaroroBku/cneyuannsaymm: OnTunka n HaHOMOTOHMKA

. KBanundmkaumsa (cteneHb) BbiNyCKHUKA:
Bbicwee obpasosaHue (Masucmp)

. ®opma obpasoBaHuA: OoYHas

. Kachenpa, orBevarowan 3a peanusauuio ANCUMNIINHbI:
KagheOpa ornmuKu U crneKmpocKonuu

. CoctaBuTenu nporpamMmmbi: Os4yuHHUko8 Ornee Briadumuposudy,
00KmMop hu3UKO-MamemMamu4eCcKUx HayK, npogheccop

(HaumeHogaHue pekomeHOyroweli cmpykmypbl, 0ama, HoMep npomokora)

. Y4eOHbIn roa: 2022/2023 Cemectp(-bl): 1



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenamu  oceoeHusi  y4ebHoU  OucuyunnuHel  Aensomces:  POPMUpPOBaHUE
npodeccunoHanbHom KOMneTeHunn CTYAEHTOB dusnyeckoro dakynbTeTa,
obyvarowmxca no marmcrepckon nporpamme "OnTuka M HaHOOTOHMKA" B obnactu
HaAHOMMA3MOHWKM N ONTMKN GRVXKHEro nonsi, NOAroTOBKa CneunanucToB, BnageroLwmx
COBPEMEHHbLIMU TEOPETUYECKMMU 3HAHUAMM, IKCNEPUMEHTASTbHBIMU METOAAMUN HAY4YHO-
nccnenoBaTenbCckor paboThbl U NPUKNaAgHON AeATEeNbHOCTU B 0611acTv (omM3nKn 1 ONTUKK

HaAHOCTPYKTYP.
3adayu yuyebHol ducyunIuHbI:
- faTb COBPEMEHHbIE NpeacTaBneHnst 06 ONTUYECKNX CBOMCTBAX HAHOCTPYKTYP;

- WUN3NOXUTb

TeopeTndeckmne

MeToAabl

HaHOCTPYKTYP M ONTUKM BrIMKHEro nons;
- MonyYnTb HaBop 3HAHMIN, YMEHWA W HaBbLIKOB MO TEM pasfaenam KBaHTOBOW
n3nKkM 1 oNTMKM TBEPAOro Tena, KoTopble obecneymBalroT MOSIHOLEHHOE OCBOEHWE
OCHOBHbIX NMOHATUIA, METOAOB U NPUNOXEHUI ONTUKM HAHOCTPYKTYP.

10. MecTto yu4yebHOM AucuunuMHbl B CcTpykTtype OOIl:

y4yaCcTHUKamum obpasoBaTesibHbIX OTHOLWEHUI, 6ok b1.

11.MnaHnpyemsbie
(3HaHuA,yMeHus,

pe3ynbTaThbl
HaBbIKW),

oby4yeHus

onncaHuA

CBOUCTB

ONTUYECKUX

YyacTb, hopmupyemas

no aucuunnuHe/moaynio

COOTHEeCEeHHbleé C nmnaHupyemMbiMn pe3yribTataMun

ocBOeHUusA obpasoBaTesibHOM NporpamMmmbl (KOMNETeHUUAMU BbINYCKHUKOB):

Kog HasBaHue Koga(bl) UHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMNeTeHLMun
MK-1 | CnocobeH K | MK-1.3 | MNMpownssoaut aHanu3 | 3HaTb: OCHOBHblE acnekTbl Teopun Mu,
dopmynmnposke " NCcxXoOHbIX TpeboBaHU K | a TaKke PU3NKN pa3mepHbIX
aHanuay napameTpam a(ppeKkToB B OMTUYECKUX CBOWCTBAX
nocTaBneHHON paspabaTtbiBaeMbIX MeTanmmMyecknx HaHoyacTuy, BKroyasi
3agaun ONTUYECKUX W  ONTUKO- | BONPOCHI HAHOMNTA3MOHUKN.
nccnegoBaHum B 3NEKTPOHHBbIX MPUOOPOB. | YMeTb: peluaTe MpUKNagHble 3agayu
obnactm OnNTUKM 1 3MNeKTPOAMHAMMUKN Ha npumepe
HaHOMOTOHUKM, a LeHTpaneHow npobnemsbl B
TaKke CMEXHbIX ONTUYECKON crnekTpockonuu,
obnacten Haykm u CBSA3aHHOM c HaxoxgeHvem
TEXHUKM, PEe30HaHCOB B CMEKTpax 3KCTUHLMMN,
060CHOBaHHO paccesHuss M MNOMMOLWEHNs CcBeTa
BbIOUpaThb HaHo4acTuuamm.
TeopeTuyeckme n Bnagetb: 3HaHuaAMUM Teopun Mu u
aKcnepuMeHTarnbHble pasmepHbIX 3dEKTOB B ONTUYECKMX
MeToAbl cBoOMCTBax MeTannmMyeckmnx
MK-2 | CnocobeH MK-2.2 | YMeeT paspabartbiBaTh | HAHOYacTUL,.
co3faBsaTb 6a3bl TeXHUYeckne  3agaHus
AaHHbIX o] Ha 3KCMepuMeHTanbHYO
dunsnyeckux npoBepKy
CBOWCTBax n TEXHOMOrMYEeCKNX
TEXHOMOIMYECKMX NpOLECCOB M UCTbITaHWSA
0COBEHHOCTAX BblOPaHHbIX
HaHOCTPYKTYPHbIX HaHOCTPYKTYPHbIX
MaTepuanos, MaTepuanoB B paMkKax
NPOBOAUTb pa3paboTaHHOM
3KCMepMMeEHTanbHYo KoHLenumm "
npoBepKy YTBEPXAEHHbIX
BblIOpaHHbIX 3KCnepuMeHTanbHbIX
TEXHOMNOrMYeCcKnx MeToaMK;
peLleHnn
npou3BoACTBa MK-2.3 | AHanunsnpyet




ONTUYECKMX n COCTOSsIHME Hay4HO-
aKyCTOONTUYEKMX TEXHUYECKOn
npunbopos, npobnemsil,
nccnegoBatb cuctemaTmnampyet "
napameTpbl 06o6waTtb Hay4HO-
HaHOCTPYKTYPHbIX TEXHUYECKYIO
MaTepuanos B uHdopmaumi Mo Teme
COOTBETCTBUU c nccneaoBaHun B
CaMOCTOATENbLHO obnactu KBaHTOBOW
BblOpaHHON " AIEKTPOHUKN "
YyTBEPXOEHHON POTOHMKM "
MEeTOANKOWN HaHOCTPYKTYPHbIX
mMaTepuanoB

MNK-5

CnocobeH K yyacTtuio
B KOMMIEKCHBIX
npoektax B obnactu
OMTUKM "
HaHOMOTOHMKN  Ha
BCEX CTagusix MU
aTanax BbIMNONHEHNS
pabor,
CaMOCTOSATENbHO
OpraHn3oBbIBaTb n
NPOBOAUTL Hay4Hble

nccneaoBaHus "
BHEAPSATb nx
pe3ynbTaTbl B
KayecTBe yneHa
Hay4Horo
KONneKkTuBa

MK-5.1 | AHanusmpyeT  Hay4HoO-
uccriegoBaTenbCckue U
OMbITHO-
KOHCTPYKTOpPCKME
pa3paboTku B
COOTBETCTBYHOLLEWN
obnacTtn 3HaHui

12.06bemM gUCLUNIIUHLI

B 3a4eTHbIX eguHMUax/yac - 2/72.

dopma NPoOMeXyTOYHOM aTTecTaLum saver

13 Buabl y4ueb6HOM paboThl

TpynoemMkocTb
Bz yuebHoit paboTbl Bcero [No cemecTpam
1
AyOUTOPHbIE 3aHATUA 30 30
nekunu 30 30
B TOM YuMCre: npakTuyeckme
nabopaTtopHbie
CamoctostenbHasa pabota 42 42
B TOM Yucne: kypcoBasi pabota (NpoekT)
dopma NpoMeXXyToYHOWN aTTecTauum
3a4em
WToro: 72 72

13.1 CopepxaHune pas3fgenoB AUCLUNINUHDI.

Ne HanmeHoBaHue pa3gena
CogaepxaHne pasgena gucumnivHbl
n/n ONCUMMNNHBI
01 BsedeHue. Npedmem u 3adayu BeedeHue. lNpedmem u 3ada4qu Kypca " OCHO8bI HAHOOMMUKU'".
Kypca " OCHO8bI HAHOOMMUKU'". lNoanoweHue u paccesiHue ceema HaHodacmuuamu. OcobeHHocmu

3adayu 83aumodelicmeusi ceema ¢ HaHodacmuuamu. CedyeHusi




SKCMUHKUUU, paccesHus u noarioweHus. Onmuyeckas meopemMa.

02

OcHoesbl knaccu4veckol meopuu
3KCMUHKYUU, paccesiHus u
rnoanoweHusi ceema
HaHo4Yacmuuamu

Teopusi Mu. lNocmaHoska 3adayqu o Ougbpakyuu 3reKmpomMazHUMHbIX
80J/TH Ha cghepuyecKux HaHoYacmuyax. YpasHeHusi Makceenna 8
cgepuyeckoli cucmeme koopOuHam. [lpedcmasneHue cocmasnsowux
rnoneti 8 meopuu Mu yepe3 nomeHuyuarbi. [paHU4HbIe yCr108US.
PeweHue ypasHeHuli 0na nomeHyuanos. Cocmasrnsaouue nadaruwux
rnoneti 8 meopuu Mu. [JuchpacuposaHHbie noss u UHMEHCUBHOCMU 8
meopuu Mu. CeveHusi paccesHUSI U S3KCMUHKYUU ceema
HaHoyacmuyamu. Cxodumocms psido8 8 8bipaxkeHusix Ons cevdeHul
paccesHus U 9KemuHKyuu 8 3adaye Mu. @opmyrbi Ons
UHMeHcugHocmel paccesiHHo20 cgema. @opmyna Panes.

03

AHanu3s aKkcriepumMeHmarbHbIX
Cr1eKmpoe8 3KCmuHKyuu ceema
HaHo4Yacmuuamu

CrleKmpaanb/e ceolicmea KosioudHbIX Yacmuuy,. Pe3oHaHcbl Mu.
3KcnepumeHmaanb/e I'IpeaI'IOCbIﬂKU paccMompeHus 3alayu o
roerioweHuu u paccesHuu ceema HaHo4dYacmuuamu.

04

BeedeHue 8 HaHOMMasMOoHUKY

lMpupoda onmuyeckux pe3oHaHco8 U pa3MepHbIX 3¢hghekmos 8
Memannudeckux HaHodyacmuuax. KonnekmueHbie konebaHusi
3/1EKMPOHO8 MacCUBHO20 Memarisia U HaHoyacmuuybl. KoHuenuyusi
JI0Kannu308aHHbIX M71a3MOHO8 U 3¢chghekm pa3mepa 8 MeEMAasIUYECKUX
HaHoYacmuuyax. Teopusi u aKcrepumeHm.

05

Onmuka 6riuxxHeao noss

lMpobnema npeodoneHus dughpakyuoHHO20 ripedena 8 OrnMmuke.
Badayva bema. lNpuHyun mukpockona bruxHe20 ross. TexHuvyeckue
npuemsl npeodoneHusi dughpakyuoHHoz0 npedena. [logepxHOCMHbIe U
JI0Kannu308aHHbIE M1a3MOHbI U orimuka 65UuXHe20 Morisi.

13.2 Pasgenbl gUCUUNIIUHbI U

BUAbI 3aHATUN:

Bugbl 3aHaTui (YacoB)
Ne HanmeHoBaHue pasgena
MpakTn Jlabopa |CamocTosTenb
n/n ANCUMNINHBI Jlekuun Bcero
yeckne TOpPHblE Hasa paboTa
01 BesedeHue. lNMpedmem u 3ada4qu 1 0 0 0 1
Kypca " lNoanouweHue u
paccesHue ceema
HaHo4Yacmuuamu "
02 OcHosbI Kraccu4eckoli meopuu 14 0 0 12 28
SKCMUHKUUU, paccesHus u
roanoweHus ceema
HaHo4Yacmuuyamu
03 AHarnu3s akcriepumeHmaribHbIX 4 0 0 10 14
Cl1eKmpoe8 3KCmuHkKyuu ceema
HaHo4Yacmuuyamu
04 BeedeHue 8 HaHOMIa3MOHUKY 3 0 0 14 17
05 Onmuka bnuxHe20 rnosst 8 0 0 6 14
Ymozo 30 0 0 42 72
14. MeToau4yeckne ykasaHusi Ans ooyvyarowmxcsi N0 0CBOEHUIO ANCLUMNIIUHDI
OCHOBHbIMU 3marnamu 0C80EHUS OUCHUI'IHUHbI ABJIAH0MCA.
*  U3yyeHue y4ebHoOU, Hay4yHoU U MmemolOudyecKkol Jfumepamypbl, Mamepuaros

rniepuoduyeckux uzdaHul ¢ npusrieYeHUeM 3r1IeKMPOHHbIX cpedcme Hay4yHOoU UHgopmMayuu.
» [loO2omoska K neKUyUOHHbIM 3aHSIMUSsIM.

B xo0e noGzomoeKku K meKywum ammecmauusamM U npomMexxymoyHol ammecmauyuu cmydeHmy
pekomeHOyemcsi akKmugHO UCI0b308amb 311IEKMPOHHbIU 06pa3ogameribHbili nopman Moodle
— anekmpoHHas cpeda OuCyurnauHkl, ¢ npedocmasrneHuemM npe3eHmauul nekyud, 3adaHuli 0
8bInoniHeHUs1 nabopamopHbix pabom, OornonHUMEesbHO20 Meopemu4yeckoao Mamepuana u
HOpMamuegHO-npagosbix AOKYMEHMOo8 no memam U repedyHel eornpocos 051 nod20moeKu K
meKywumMm ammecmauyusM U [IPOMeXymoyHou ammecmayuu. Takxe  cmyOeHmy
pekomeHOyemcs  ucronb3ogams 6ecb Habop memodoe U cpedcme  CO8PEeMEHHbIX
UHGOPMaYUOHHbBIX MEXHOs102ul 0515 U3y4YeHUsi ome4yecmeeHHoU U 3apybexxHou riumepamypabl
rno ducyunsuHe, OUEeHKU U aHasu3a ee meKywea0 cOCmosiHUs u nepcriekmue passumus. Emy
rnpedocmassisiemcsi 803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kriaccax ghakynbmema (313a
aydumopusi), umems docmyn K MlHmepHem-pecypcam U 371eKmMpPOoHHOU rno4Yyme, Ucrosib308ame
umerwwuecss Ha Kagedpe oOnMuUKU U CMIEKMPOCKONUU ¢bu3u4deckozo akynbmema
UHGbOPMaYUOHHbIE MEXHOMI02UU, UCM0Ib308amb pecypcbl 30HanbHOU Hay4yHou 6ubruomeku
Bl'Y, 8 mom qucrnie anekmpoHHo-b6ubriuomeyHblie cucmemsil.



15. Me
HeoObX

peyeHb OCHOBHOM U [ONONTHUTENLHON NUTEpaTypbl, PECYPCOB UHTEPHET,
OAUMBIX ANSi OCBOEHUA AUCLUNIIUHBI (CMUCOK NUTepaTypbl opopmnsieTcs

B cooTBeTCTBUM C TpeboBaHusamMu F'OCT u ucnonb3lyetcs obLiasa CKBO3HasA
HyMepauu1a Ansa Bcex BUAOB UCTOYHUKOB)

a) OCHOBHas nuTepaTypa:

Ne n/n McTouHMK
1. Knumos B. B. HanonnaamoHuka / B.B. Knumos. — M.: @usmamnum, 2009. — 480 c.
Canex b. Onmuka u gpomoHuka. lNpuHyunsl u npumeHeHus: = Fundamentals of photonics : [yyebHoe
2. nocobue] : [8 2m.]/B. Canex, M. Telix ; nep. ¢ aHan. B.J1. Jlebposa .— [onzonpydHsili : N30. [Jom
"iHmennekm", 2012- T. 1 .— 2012 — 759 ¢
Canex b. Onmuka u gpomoHuka. lNpuHyunsl u npumeHeHus = Fundamentals of photonics : [y4e6Hoe
3. nocobue] : [8 2m.]/B. Canex, M. Telix ; nep. ¢ aHan. B.J1. Jepbosa .— [oneonpydHsbili : N30. [Jom
"Inmennekm", 2012- — T. 2.— 2012 .— 780 c.
0) gononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK
1 LucgppuH, K.C. PaccesHue caema e mymHol cpede / K.C. LLugppuH .— M.-11. : [oc. u3d-eo mex.-meopem.
’ num., 1951 .— 288 c.
2 BopH, M. OcHoebl onmuku / M. BopH, 3. Bonbg ; nep. ¢ aHen. C.H. bpeyca, A.U. [onosawkuHa, A.A.
" | WybuHa ; nod ped. I.[1. Momynesguy .— 2-e u3d., ucnpas. — M. : Hayka : ®usmamnum, 1973 .— 719 c.
3 BopeH, K.@. lNoenoweHue u paccesiHue ceema MmarnbimMu Yacmuuyamu / K. bopeH, [. XagpmeH ; [lep. ¢
) aHen. 8. W. @etisynuHa u dp.; C npeducn. B. . Tamapckozo .— M. : Mup, 1986 .— 660 c.
4 lMempos, KO.N. ®usuka manbix yacmuy, / FO.U. lNMempoes ; AH CCCP. IH-m xumudeckol ¢pusuxku .— M. :
’ Hayka, 1982 .— 359 c.
Onmuka HaHocmpykmyp / C.B. NanoHeHko [u dp] nod ped. A.B. ®edoposa. — Cl16. : Hedpa, 2005 — 326 c.
6 lMempos, 0.U. Knacmepsi u mansie yacmuuyst / FO.U. Nempos ; Akad. Hayk CCCP, MIH-m xumudeckou
) gusuku; oms. ped. M.A. l'eH .— M. : Hayka, 1986 .— 366 c.
7 lMomoeadno, A.[. HaHodyacmuubi memannos e nonumepax / A. . lNomozadno, A. C. PozeHbepe, U. E.
’ YopnssHd .— M. : Xumus, 2000 .— 671 c.
8 BbpaHOm, H.b. Keasudacmuubi 8 ¢busuke KoHOeHcupoeaHHo2o cocmosHusi / H.b. BpaHOm, B.A.
’ Kynbba4uHckuli .— U30. 2-e, ucnip. — M. : PUSMATIINT, 2007 .— 631 c.
9 1O, MNMumep. OcHosbl ¢pusuku nonyrnpoeodHukos / Mumep KO, MaHyanb KapdoHa ; Mep. N.U. PewuHou;
" | od ped. b.11. 3axapyeHs .— 3-e u3d. — M. : ®uamamnum, 2002 .— 560 c.
10 Hokc, P. Teopusi skcumonHos / P.Hokc ; lep. ¢ aHan. KO.B. KoHobeesa; nod ped. B.M. AepaHosuva .— M. :
" | Mup, 1966 .— 219 c.
11 Cnamep, [x. Juanekmpuku, nonynpo8oOHUKuU, memannsl / [x. Cnamep ; nep. ¢ aHen. E. I". JlTaHOc6epaa
" | udp. nod ped. B. /1. bory-bpyesuya .— M. : Mup, 1969 .— 644 c.
12 Onmuyeckue ceoticmsa kpucmarnnos / A.®. KoHcmaHmuHosa [u 0p.] ; Akad. Hayk CCCP, UH-m
" | kpucmannozpaguu ; Akad. Hayk Benapycu, VIH-m ¢usuku .— MuHck : Hasyka | maxnlka, 1995 .— 302c.
13 Xroncm, . eaH Oe. PaccesiHue ceema manbimMu bYacmuuyamu / . eaH de Xwoncm ; nep. ¢ aHen. T.B.
" | BodonksiHosol,; nod ped. B.B. Cobonesa .— M. : 130-60 uHocmpaH. num., 1961 .— 536 c.
14 Hasbioos, A.C. Teopus meepdoeo mena : y4ebHoe rnocobue Ona cmyd. gu3. crey. 8ysos / A.C. [JasbiOos
" | — M. : Hayka, 1976 .— 639 c.
15 MadHc, [. dnemeHmapHbie 8036yx0eHuUsi 8 meepObix menax /. MNadHc ; lep. ¢ aHe. KO.B. ynseesa; Nod
" | ped. B.Jl. bor4-bpyesuya .— M. : Mup, 1965 .— 381 c.
16 lNMnamuman, ®@. BosiHbl u 83aumodelicmeusi 8 naame meepdozo mena / @. Nnamymad, 1. Bonbg ; lNep. ¢
" | aHe. E.3. Melnuxoea; INod ped. B.I. Ckobosa .— M. : Mup, 1975 .— 435 c.
17 Mapu, H. KonnekmueHbie aghghekmbl 8 meepdbix menax u xudkocmsix / H. Mapdy, M. Napuxenno ; ep. ¢

aHe. B.J1. boHy-bpyesuya .— M. : Mup, 1986 .— 318 c.

B) MHpOPMALMOHHBIE 3MEKTPOHHO-06pa3oBaTebHble pecypchl:

Ne n/n NcToYHMK
18. | louckosasi cucmema e-library.ru
19. | louckosasi cucmema google.ru
20. | Apxus Hay4HbIX XypHanos http://arch.neicon.ru/
21. | EduHoe okHO docmyna Kk obpaszogamesibHbiM pecypcam. bubnuomeka http://window.edu.ru/
22. | OnekmpoHHbIl kamanoz S3HB BI'Y https://www.lib.vsu.ru/
23 OnekmponHas bubnuomeka lNoneyumernbcko20 cogema MexaHUKO-MameMamu4eckoeo hakynbmema
" | MIY lib.mexmat.ru
16. TMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyeHuss ONsi CaMOCTOATENbHOWM

pabotbl (yyebHO-memodu4eckue peKomeHOauuu, mnocobusi, 3adayvyHUKU,



http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=20946&TERM=%D0%9A%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2,%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2901&TERM=%D0%A1%D0%B0%D0%BB%D0%B5%D1%85,%20%D0%91%D0%B0%D1%85%D0%B0%D0%B0%20%D0%95.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2901&TERM=%D0%A1%D0%B0%D0%BB%D0%B5%D1%85,%20%D0%91%D0%B0%D1%85%D0%B0%D0%B0%20%D0%95.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%A8%D0%B8%D1%84%D1%80%D0%B8%D0%BD,%20%D0%9A.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21742&TERM=%D0%91%D0%BE%D1%80%D0%BD,%20%D0%9C%D0%B0%D0%BA%D1%81%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%91%D0%BE%D1%80%D0%B5%D0%BD,%20%D0%9A%D1%80%D1%8D%D0%B3%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9F%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D0%B9%D0%BB%D0%BE,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%91%D1%80%D0%B0%D0%BD%D0%B4%D1%82,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%AE,%20%D0%9F%D0%B8%D1%82%D0%B5%D1%80%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9D%D0%BE%D0%BA%D1%81,%20%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%A1%D0%BB%D1%8D%D1%82%D0%B5%D1%80,%20%D0%94%D0%B6.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%A5%D1%8E%D0%BB%D1%81%D1%82,%20%D0%93.%20%D0%B2%D0%B0%D0%BD%20%D0%B4%D0%B5%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%94%D0%B0%D0%B2%D1%8B%D0%B4%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9F%D0%B0%D0%B9%D0%BD%D1%81,%20%D0%94.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9F%D0%BB%D0%B0%D1%82%D1%86%D0%BC%D0%B0%D0%BD,%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=32097&TERM=%D0%9C%D0%B0%D1%80%D1%87,%20%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BD%5B1,1004,4,101%5D&LANG=rus

MemooOu4YecKue yKa3aHusi 1O 8bIMOJ/IHeHUI MPaKmu4eckKux (KOHMPOJIbHbIX)
pabom u dp.)

Ne n/n McTOYHMK

1 Canex b. Onmuka u gpomoHuka. lNpuHyunsl u npumeHeHus = Fundamentals of photonics : [y4e6Hoe
nocobue] : [8 2 m.]/B. Canex, M. Telix ; nep. ¢ aHen. B.J1. [Jebposa .— [oneonpydHsbili : N30. [Jom
"Inmennekm", 2012- T. 1 .— 2012 .— 759 ¢

2 Canex b. Onmuka u pomoHuka. lNpuHyune! u npumeHeHusi = Fundamentals of photonics : [y4ebHoe
nocobue] : [8 2m.]/B. Canex, M. Telix ; nep. ¢ aHan. B.J1. flep6oea .— [onzonpydHsiti : N30. [Jom
"hmennekm", 2012- — T. 2 .— 2012 .— 780 c.

17. WHcpopMmaunOHHbIE TEXHONOINMKU, UCMONb3yeMble ANsi peanu3auum yvyebGHom
OVCUUNNUHBbI, BKNO4YasnporpaMmmHoe obecnevyeHne U UHGPOPMaALUOHHO-
cnpaBo4Hble cUcTeMbI (NPU HEOGXOAUMOCTH)

B y4yebHOM nipouecce ucrionb3yromcsa — cnedyruwue  obpazoeamersibHble
mexHonoeuu. [lo obpasogamersibHbIM ¢hopMaM: FEKYUOHHbIE U pakmu4yecKkue
3aHamus. [lpeobnadarowumu memodamu U rnpuemMam O0b6y4yeHuss SA8MSAOMCS:
0bbscHUMernbHO-unIcmpamueHsie (0bbscHeHue, rnokas — demMoHcmpauyusi y4ebHo20
Mamepuana u O0p.); akmueHble (aHanu3 y4ebHoOU U Hay4yHoU rfiumepamypsbi,
cocmaserieHue cxem u 0p.) U UHmMepakmueHble, 8 MOM YUC/e U 2pyrnoebie (83auMHOe
obyyeHue 8 @popme noO20mMosKU U 0bcyx0eHuss 00Knados), UHPOPMaUUOHHbIE;
MynbmumeOulHble (paboma c¢ caumamu akademMudeckux CcmpyKkmyp, Hay4Ho-
uccredosamernibCKUX opeaaHu3auul, 3neKmpoHHbIx bubnuomek u 0Op., paspabomka
npeseHmauyud, coobweHul u Ooknados, paboma c 351€KMPOHHLIMU Oby4Yarouumu
rnpozpammamu U m.ri.).

OpeaHu3ayuoHHasi cmpykmypa JIeKUUOHHO20 3aHamus: 1. @opmynuposka membl,
uened 3aHAmMusi, nocmaHoseka mnpobrnemMHo20 eoripoca. 2. PasbscHeHue 80rpocos
meopemu4yecKo20 U Mpakmu4yeckoz2o rnnaHa 0711 peweHusi nocmagieHHou npobriemsi.
3. PaccmompeHue nymel peweHusi npobrnemMHo20 80rpoca Ha KOHKPEMHbIX npuMepax.
4. 3akmodeHue, opmynupoeka ebieodos. 5. @opmynupoeka 3adaHus Onis
camocmosimernbHol domauwHel pabomsi. O38yyusaHue membi credyrou,e2o 3aHsamus.

Tekywuli KOHMPOsib nNpoeodumcs nymeM [PpOB8epPKU KOHCIIeKmMos Jsekyud,
8X00H020 KOHMPOJIS (8 8Ude camMocmosimesibHbIX U KOHMPOJIbHbIX pabom, 0oknados u
pegpepamos).

lMpu  peanuszayuu  OucyunauHbl ~ C  UCMOMb308aHUEM  OUCMAaHUUOHHbIX
obpaszogamersibHbIX MEXHOI02Ull  UCMOMb3YMCS  UHCMPYMEHMbl  37IEKMPOHHOU
UHQOpMayUOHHO-0bpaszosameribHoU cpedbl BI'Y «3nekmpoHHbIl yHusepcumem BlY»
(https://edu.vsu.ru) u/unu ‘MOOK  Bry” (https://mooc.vsu.ru), cepsuchl
sudeokoHepeHuuli (BigBlueButton, Zoom, Discord u 0p.), a3nekKmpoHHas rnoyma,
MecceHOXepbl U coycemul.

lMouckosasi cucmema e-library.ru

lNouckosasi cucmema google.ru

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

EduHoe okHO docmyna k obpazosamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/

AnekmpoHHbIl kamano2 3HBE BI'Y https.//www.lib.vsu.ru/

OO W|IN(F

AnekmporHas bubniuomeka lNone4yumenbcKko20 cogema MexaHUKo-MamemMamu4eckoz2o hakyrnbmema
MIY lib.mexmat.ru

18. MaTepmanbHO-TeEXHUYECKOE obecneyvyeHme QUCLUNIINHDI.

Hoymbyk Asus, ¢ 803MOXHOCMbIO OOKMoYeHUss K cemu "MIHmepHem" u obecriedyeHuem
docmyna 8 31eKMPOHHYI0 UHGOopMayUOHHO-o0bpazosamerbHyro cpedy BI'Y, lNpoekmop BenQ
MS 612ST, ocka maeHumHo-mapkepHas 100*200. lNpozpammHoe obecriedeHue: OC Windows
(WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL
Acdmc). lpoepammHas cucmema 011 0bHapy>XeHUsI MeKCmMo8bIX 3auMcmeosaHull 8 y4ebHbIX


https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2901&TERM=%D0%A1%D0%B0%D0%BB%D0%B5%D1%85,%20%D0%91%D0%B0%D1%85%D0%B0%D0%B0%20%D0%95.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2901&TERM=%D0%A1%D0%B0%D0%BB%D0%B5%D1%85,%20%D0%91%D0%B0%D1%85%D0%B0%D0%B0%20%D0%95.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://mooc.vsu.ru/

U HayyHbix pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. [llpoegpammHbiti komrnekc 0ng 3OBM - MathWorks.
Cucmewma uHxeHepHo20 ModenuposaHuss ANSYS HF Academic Research.

Peanu3sayusi QucyuniuHbl ¢ NPUMEHEHUEM 3/IEKMPOHHO20 0by4yeHuUss U OuCMaHUUOHHbIX
obpasosameribHbIX MEXHOI02Ul  ocyuiecmenisemcss 4epes3 obpazoeameribHbIl  ropmarl
"OnekmpoHHbIl yHUsepcumem BI'Y" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPeACTB:
19.1. NMepeyeHb KOMMETEHL NN C YKazaHMeM 3TanoB (hopMMpoBaHUA U NITAaHUPYEMbIX
pe3ynbTaToB O0y4yeHus

Koa v cogepxaHnne
KoMneTeHuun (Mnu
ee 4actin)

[naHupyemble
pe3ynbTaTbl 00y4YeHus
(nokasaTenu QOCTUXEHMUS
3aaHHOrO YPOBHS
OCBOEHMS KOMNETEHLIMU
nocpeacTsoMm
opMUPOBaHMS 3HAHWMN,
YMEHUN, HaBblKOB)

OTanbl hopMupoBaHus
KomneTeHumu (pasgensbl
(TEeMbl) AUCLMNITMHBI UK
MoAyns N nx
HanMeHoBaHUe)

®0C
(cpencTtBa oueHnBaHNS)

MK-1. CnocobeH k
PopMynunpoBKe U
aHanumay
nocTaBfiEHHON
3agayn
nccrnegoBaHuin B
obnacTtu onTuKK 1
HaHOMOTOHUKN, a
TaKKe CMEXHbIX
obnacTew Hayku 1
TEXHUKM,
000CHOBaAHHO
BblGUpaThb
TeopeTu4eckme u
3KCrnepuMeHTarnbHble
MeToabl

MK-2. CnocobeH
co3gaBaTb 6asbl
AaHHBbIX O
dunsanyeckux
cBoOMCTBax 1
TEXHOMOrMYECKMX
0COBEeHHOCTAX
HaHOCTPYKTYPHbIX
MaTepuarnos,
NpoBOANTb
3KCNEepPUMEHTarbHYI0
NpoBEpKY
BblOpaHHbIX
TEXHOJOrMYECKMX
peLleHnn
npon3BoACTBA
ONTUYECKMX U
aKyCTOONTUYEKMX
npmbopos,
nccnepoeatb
napameTpbl
HaHOCTPYKTYPHbIX
MaTepuarnos B
COOTBETCTBUM C
CaMOCTOSITENbHO

3HaTb: OCHOBHbIE
acnekTbl Teopun Mu, a
TaKke PuUsmnkn
pasmMepHbIxX 3G eKToB B
OMTMYECKMUX CBONCTBAX
MeTannn4yeckKmnx
HaHoYacTuLU, BKoYas
BOMpPOCHI
HaHOMTa3MOHUKN.
YMeTb: pewatb
npuknagHble 3agayv
3NEKTPOAMHAMMKN Ha
npuMepe LeHTpanbHou
npobnemsbl B
onTu4eckomn
CMEKTPOCKOMuM,
CBSI3aHHOM C
HaxoXaeHnem
pe30HaHCOB B CMeKTpax
3KCTUHLMMN,

paccesiHus n
nornoLweHns ceeta
HaHo4acTMUaMmu.
BrnapeTb: 3HaHusAMMU
Teopun Mu n pasmepHbIx
3h(heKTOB B ONTUYECKMX
cBOWCTBax
MeTannuyeckmnx
HaHo4YacTuL, a Takke
OCHOBaMW ONTUKK
OnvxHero nons.

BeegeHue. MNpegmet n
3apaym kypca "
MornoweHune n paccesHne
cBeTa HaHovacTuuamm

OcCHoBbI Krnaccuyeckom
TEOPUN SKCTUHKLNN,
pacceaHna un norrnoweHnd
cBeTa HaHo4YacTuuamMu

AHanus
SKCNnepnMeHTalbHbIX
CNEeKTPOB 3KCTUHKLNU
cBeTa HaHo4YacTuLamu

BBeneHune B
HaHOMNa3MOHUKY

OundpakumoHHbIN Npeaen
B ONTHKE

OnTuka 6nuxkHero nons

YCTHbIN onpoc.




Bbl®GpaHHON 1

YTBEPXKOEHHOM
MEeTOMNKOMN

MK-5. CnocobeH k
y4acTuio B
KOMMIEKCHbIX
npoekTax B obnactu
ONTUKK 1
HaAHOMOTOHUKMN Ha
BCEX CTaaMsX U
aTanax BbINOJSIHEHMS
pabor,
CaMOCTOATENbHO
OpraHun3oBbLIBaTL U
NPOBOANTb Hay4YHble
nccnegoBaHus un
BHeApPSITb NX
pe3ynbTaThbl B
Ka4yecTBe 4YneHa
Hay4HOro
KOnnekTnea

MpomMexyToyHas aTTecTauus (3aveT)

KM

19.2 OnucaHue Kpumepuee U WkKasbl OUyeHU8aHuUsi KoMrnemeHyuu
(pe3ynbmamoe oby4yeHusi) npu rMPoOMexxymo4yHol ammecmayuu

[ns oueHusaHus pe3ynbmamosg obyyeHuUss Ha 3a4Yeme ucrosb3yromces credyrouue nokasamenu

(8YHbi u319.1):

1) 3HaHue yqe6Hoeo Mamepuarna, enadeHue MOHAMUUHbLIM arirnapamom u meopemu4yecKkumu

OCHO8aMU OUCYUMIUHBI;
2) yMeHue cesizbieambs meopuro € npakmukou;

3) YMeHue ornuchklgamb OCHOBHbIE XapaKkmepucmuKku crieKmparsibHbIX I'I,OU60,00G,'
4) eradeHue 3HaHUsIMU O meopemu4ecKux ocHogeax U COB8PEeMEHHbIX memodax MOﬂeKyJ'IFIpHOlj

ClreKmpoOcCKoriuu.

CooTHoLleHWe nokasaTenen, KpuTepueB U WKanbl oueHnBaHUA pe3ynbTatoB OGy‘-IeHMﬂ.

YpoBeHb
KpuTepuu oueHnBaHMs KOMNETEHLMI chopMmpoBaH LLIkana oueHok
HOCTU
KOMMNETEHLNN
lNoceweHue nabopamopHbix 3aHamudl. [lpasunbHo u eospems | [loebiueHHbIl 3aymeHo
8bIMONHEeHHbIe r1abopamopHble 3adaHus. [lpasuribHbie omeembl Ha 6a3zosnbili u
KOHMpPOJsIbHbIE 80MPOChI 80 BPEMS 3a4ema. rnopoezosnbili
ypO8HU
CucmemamuyecKkue nporycku 3aHamul 6e3 yeakumesibHbIX MPUYUH. - He3aymeHo

HesbinonHeHHbIe nlabopamopHsie 3adaHusl. HesepHo
chopmynupo8aHHbIe OMeembl Ha KOHMPOJIbHbIE 80MPOChI 80 8PEMS
3avyema.

19.3.1 NepeyeHbL BONPOCOB K 3a4eTy:

Yto Takoe “HaHoonTmka".
MornoweHne n paccesHne cBeTa HAHOYaCTMLAMM.

. CeyeHust SKCTUHKLUKN, PacCeSHNS U MOTTNOLLEHNS.
OnTnyeckas Teopema.
. Teopusa Mu.

NogkrwdrE

OcobeHHOCTM 3a4a4uM B3anMOencTBUSA CcBeTa C HaHo4YacTULLaMK.

lMocTaHoBKa 3agayn o D,M(bpaKLl,I/II/I ANEKTPOMAarHMTHbIX BOJTH Ha ccbepvlquKle HaHo4YacTuuax.




8. YpaBHeHus MakcBenna B cchepmnyeckon cucteme KoopamHar.

9. T[peacTtaBneHue cocTaBnAOWMX Nonen B Teopun Mu yepes noTeHumanbl.

10. NpaHU4YHbIE YCOBUS.

11. PeweHne ypaBHEHUI ANst NOTEHUMarnos.

12. CocraBngdwowue nagatwowmx nonen B teopum Mu.

13. dudbparmpoBaHHble NONSA Y MHTEHCMBHOCTU B Teopumn Mu.

14.CeyeHuns paccesiHus 1 3KCTUHKLMM CBETa HaHOYacTULaMum.

15.CxoanmocTb psiioB B BbIPaXKEHUSX AN CeYEHUI pacCesiHus 1 9KCTUHKUMK B 3agadve Mu.

16. ®opmynbl ANs UHTEHCUBHOCTEN paccesiHHoro ceeta. dopmyna Panes.

17.CnekTpanbHble CBOMCTBA KONNMOWAHbIX YacTuu. Pe3oHaHckl Mu.

18.3kcnepumeHTanbHble NPeanochbifKM PacCMOTPEHMS 3a4ayun O MOrMOLLEHUN N paccestHun cBeTa

HaHo4yacTMLaMu.

19.MNpupoaa onTUYECKNX PE30HAHCOB M pa3MepHbIX 3PEKTOB B METANSIMYECKMX HAHOYaCTULax.

20.KonnekTnBHble KonebaHusi aNeKTPOHOB MAacCMBHOIO MeTarnnia U HaHo4YacTuubl.

21. KoHuenumsa nokanu3oBaHHbIX Na3mMoHOB U 3dhpekT pasmepa B MeTanIn4eckmx HaHodacTuuax.
Teopusi n akCnepuMeHT.

22. MNMpobnema npeogoneHnsa andpakuMoHHOro npeaerna B OnTUKe.

23. 3apava berta.

24. TlpvHUMN MUKpOCKoNa BnvKHero nons.

25. TexHudeckue npuembl NpeofoneHns gudpakumMoHHoro npegena.

26. [oBEPXHOCTHBIE U JTIOKANNM30BaHHbIE NITAa3MOHbI M ONTHKa BnvxXHero nons.



q)OH,q KOHTPOJIbHO-U3MepuUTesibHbIX MaTepuanoB
YTBEP>XOARO
3aeepyowmi kacdeapon OBunHHmkoB O.B.

nodnuck, pacwugposka nodnucu
. .20
HanpaeneHune nogrotoBku / cneynansHocTb 03.04.02 - dusnka
OucumnnuHa HekoTopble BONPOCHI NPUKIaAHOW 3NEKTPOANHAMUKA B ONTUKE
dopma obyueHus o4yHagd
Bug koHTpons 3a4€eT C OLEHKON
Bug atTtectaunn NnpoMeXyTo4YHas

KoHTponbHo-uameputenbHbin matepuan Ne 1
1. lNpedmem u 3adayu Kypca " [NoanowieHuUe u paccesiHue ceema HaHoYacmuuyamu'.

2. OkcriepumeHmaribHble nPedrnochIIKU pacCMompeHUsi 3adayqu O MoasiowWeHuUU U paccesiHuu ceema
HaHo4Yacmuuyamu..
[NpenogasaTtensb

nodnuck pacuwiugposka nodnucu
YTBEP>XOARO
3aeenyowmin kadeaporn OBunHHMkoB O.B.

rnodnuck, pacwugposka noonucu
. .20
HanpaeneHne nogrotoBku / cneynansHocTb 03.04.02 - dusnka
OucumnnuHa HekoTopble BONPOCHI NPUKNaAHON 3NEKTPOANHAMUKN B ONTUKE
dopma obyueHus o4yHagd
Bug koHTpons 3a4eT C OLeHKou
Bug attectauuu NPOMEXYTOYHas

KoHTponbHO-M3MepuTenbHbIN Matepuan Ne 2

1. OcobeHHocmu 3adayu 83aumodelicmausi ceema ¢ HaHoYacmuuamu. CeyeHUst SKCMUHKUUU,
paccesiHUsI U noesioweHusl.

2. lNpupoda onmuyecKux pe3oHaHCo8 U pasMepHbIX 3¢hgheKkmos 8 MemarsiiudecKux HaHo4acmuuyax.

lNpenogasaTtensb

nodnucek pacuwugposka nodnucu

YTBEPXXOAKO
3aseayowmn kadpeapon OsunHHukoB O.B.

nodnuck, pacwugposka nodnucu
. .20
HanpaeneHne nogrotoBku / cneynansHocTb 03.04.02 - dusuka
OucuunnuHa HekoTopble BONPOCHI NPUKNAAHON SNEKTPOAMHAMUKM B ONTUKE
dopma 00yueHus o4yHasi
Bua koHTpons 3a4eT C OLEeHKoM
Bupg atTectayum NnpoMeXxyToyHas

KoHTponbHoO-u3ameputenbHbin matepuan Ne 3
1. CeyveHus akcmuHKyuUU, paccesiHus u noanoweHus. Onmuyeckas meopema.
2. KoHuenyus rokanu3o8aHHbIX M1a3MoHO8 U 3¢hghekm pa3mepa 8 MemarsiiudecKux HaHo4acmuuyax.

Teopusi u akcnepumeHm.
[NpenogasaTtens

rnodnucek pacuwugpposka nodnucu




YTBEPXOAIO
BaBepytowmii kacdpeapon OunHHmkoB O.B.

nodnuck, pacwugposka noodnucu
. .20
HanpaeneHne nogrotoBku / cneynansHocTb 03.04.02 - dusnka
OucumnnuHa HekoTopble BONPOCHI NPUKIaAHOW 3NEKTPOANHAMUKA B ONTUKE
dopma obyueHus o4yHagd
Bug koHTpons 3a4€eT C OLEHKON
Bua atTrecTauumn NnpoOMeXyTo4YHas

KoHTponbHo-uameputenbHbin matepuan Ne 4
1. Teopusi Mu. lNocmaHoeka 3adayu o0 Aughpakyuu 351eKmMpoMacHUMHbIX 80/1H Ha CGhepuvecKuUx
HaHo4Yacmuuax. YpaeHeHusi Makceenna e cghepuyeckol cucmeme KOOpOUHam.
2. Pe3oHaHckl Mu..

[NpenogasaTtensb

nodnucek pacuiugpoeka rnodnucu
YTBEP>XOARO
3aeenyowmi kacdeapon OunHHMKoB O.B.

rnodnuck, pacwugposka noodnucu
. .20
HanpaeneHne nogrotoBku / cneynansHocTb 03.04.02 - dusnka
OuvcumnnuHa HekoTopble BONPOCHI NPUKNaAHOM SNEKTPOANHAMUKN B ONTUKE
dopma obyyeHus oYyHas
Bug koHTpons 3a4eT C OLeHKou
Bua atTrectaunm npoMeXyTo4yHas

KoHTponbHO-U3MepuTenbHbIn MaTepuan Ne 5
1. Cocmasnsowue nadarowux nosel e meopuu Mu. [JugppazupoeaHHbie nossi U UHMEHCUBHOCMU 8
meopuu Mu.
2. CnekmparbHbie ceolicmea KOosoUuOGHbIX Yacmuy,..

lNpenogasaTtensb

rnodnucek pacwugposka nodnucu

YTBEP>XOARO
3asenyowmn kacdpeaporn OsunHHMkos O.B.

rnodnuck, pacwugposka noonucu
. .20
HanpaBneHune nogrotoku / cneumansHocTb 03.04.02 - dusmka
OucumnnuHa HekoTopble BONPOCHI NPUKNaAHOW 3NEKTPOANHAMUKA B ONTUKE
dopma 0byueHus o4yHagd
Bug koHTpons 3a4eT C OLLEeHKOW
Bug atTectauuu NPOMEXYTOYHas

KoHTponbHo-uamepurtenbHbin matepuan Ne 6

1. CeueHus paccesiHUSI U 3KCMUHKUUU ceema HaHodacmuuamu. Cxo0umocme psidoe 8 8bipaxeHusix Ons
ceyeHul paccesiHusi U 9KCMUHKUuUU 8 3adadye Mu.

2. lNpupoda onmuyeckKux pe3oHaHCco8 U pasMepHbIX 3¢h¢hekmos 8 MemarsiludecKux HaHodacmuuyax.

[NpenogasaTtensb

noonucek pacwugposka nodnucu




YTBEPXOAIO
3aBepytowmii kacdpeapon OunHHMkoB O.B.

nodnuck, pacwugposka noodnucu
. .20
HanpaeneHne nogrotoBku / cneynansHocTb 03.04.02 - dusnka
OucumnnuHa HekoTopble BONPOCHI NPUKIaAHOW 3NEKTPOANHAMUKA B ONTUKE
dopma obyueHus o4yHagd
Bug koHTpons 3a4€eT C OLEHKOMN
Bua atTrectaunn NpPoOMeXyTo4yHas

KoHTponbHO-u3MepuTenbHbIn matepuan Ne 7
1. Cxodumocmb psid08 8 8bipakeHUusix Oisi Ce4YeHUl paccesiHus U 3KCMUHKYUuU 8 3adade Mu. ®opmyirbl
ons.
2. [Npupoda onmuyecKux pe30oHaHCco8 U pa3MepHbIX 3ghheKkmos 8 Memariud4eckux HaHoyacmuuax.

lNpenodasamers

nodnucek pacuiugpoeka rnodnucu

YTBEP)K[AIO
3aeedyrowjuli kagpedpol Os4uHHuUKos O.B.

nodnuck, pacwugposka nodnucu
. .20
Hanpaenenne nogrotoBku / cneynansHocTb 03.04.02 - dusuka
OucumnnuHa HekoTopble BONPOCHI NPUKNaaHOW 3NEKTPOANHAMUKN B ONTUKE
dopma obyueHus OYHas
Bua koHTpons 3a4€ET C OLIEHKOM
Bug atTectauuu NPOMEXYTOYHas

KoHmponbHo-usmepumernbsHbili Mmamepuarn Ne 8

1. Teopusi Mu. lNocmaHoegka 3adadyu 0 Qughpakyuu 31eKmpoMasHUMHbIX 80JIH Ha CGhepudeCcKUX
HaHo4Yacmuuax. YpasHeHus Makceernna e cghepudeckoli cucmeme KoopduHam.

2. CnekTpanbHble CBOWCTBA KONMNMOMAHbIX YacTuy,. Pe3oHaHckl Mu.

lpenodasamerib

nodnuck pacuwugposka nodnucu



