MMNMHOBPHAYKU POCCUA
®ENEPANbHOE MOCYAPCTBEHHOE BIO[DKETHOE OEPA3OBATEJIbHOE YYPEXXAEHWE
BbICLUErO OEPA30BAHUS

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

YTBEPXOAIO
. }/&asenyrou.mﬁ kacheapon
| BOTVKM U CNEeKTPOCKONMUM

(OB4mHHMKOB O.B.)
nodxucek, pacwugposka nodnucu

24. 06. 2022 e.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMINUHBI

B1.B.[1B.05.02 ®OTOHHbLIE KpUCTanbl
Kod u HaumeHosaHue OUCMUI'IHUHbI 8 coomeemcmauu ¢ Y4ebHbIM rriaHoM

1. Wndp n HammeHOBaHUe HanpaBNeHMUA NOAroToBKU/crneunanbHOCTHU:
12.03.03 — ®omoHuKa U onmouHgopMamuka _

2. Mpodunb noaroroBku/ cneumanusaumsa/ mMarucrtepckas nporpamma:
®omoHuka u onmouHgopmamuka

3. Keanudmkaumsa (cteneHb) BbINyCKHUKA:
Bbicwee obpa3sosaHue (bakanasp)

4. Popma obpa3oBaHUA: O4yHas

5. Kachepgpa, oTBevarowasn 3a peanusaumio UCLUNIUHBI:
kaghedpa onMmMuKU U cneKmpoCcKonuy__

6. CocTtaBuTenu nporpammbl: Knwee Bukmop [puzopbeguy, 00KmMop hu3uko-
MameMamu4YecKuXx HayK, rnpogeccop

7. PekomeHpoBaHa: HMC ¢usuyeckozo ¢p-ma BI'Y npomokon Ne 6 om 23.06.2022
(HaumeHogaHue peKkomeHOyrwel cmpykmypbl, 0ama, HOMepP rPoMmMokxosa)

8. YuebOHbIN roa. _2025/2026 CemecTp(-bl): 7




9. Lenu 1 3apaayum y4e6HON ANCLUNIIUHDI:

Llensamu oceoeHusi y4ebHoU OucyurniuHbl S651tomcs. (OPMUPOBAHME Y CTyAEeHTOB
3HaAHWN O CTPYKTYpe W CBOWCTBAxX MNEPUOAMYECKUX CTPYKTYP, PacCMOTPEHWE OCHOBHLIX MPUMEHEHUN

(POTOHHbIX KPUCTAMNMOB B YCTPONCTBAX POTOHMKMN.
3adayu yyebHoU OucyunIuHbI:
- U3y4nTb (Pr3MYecKne OCHOBbI MEPUOONYECKUX CTPYKTYP;
- paccMOTpPETb pacnpoCTpPaHeHUe INEKTPOMarHMTHLIX BOSH B NEPUOANYECKUX Cpeaax;
- cdhopmMmpoBaTb 3HaHUA 06 OQHOMEPHbIX NEepPUOANYECKMX cpedax, NepuoandecKknx CroUCTbIX
cpenax, (POTOHHbIX KpucTannax u ux 30HHOW CTPYKTYpe;
- paccMOTpeTb pacnpocTpaHeHne cBeTa B (OTOHHbIX KpUcTannax.

10. MecTo yye6HOM AncUMNUHBLI B cTpyKType OOI: yacmb, ¢popmupyemas yyacmHuxkamu
0bpa3ogamenibHbIX OMHOWeHUU, ducyuriuHbl no esibopy (61.B.[1B.5), 6ok b1.

11. KomneTteHuun oOGy4arouwerocsi, cdopmupyemble B pe3yfibTaTe OCBOEHUA
OUCLUMIMUHBIL:
Kon Hazpanue Kon(sr) Wnnukarop(pr) [Tnanupyemble pe3ynbTaTsl 00ydeHus
KOMITCTEHIINU
IIK-1 | Cmocoben oleHUBaTh IK-1.1 Cormnacyet ycnoBus | 3HaTh: YCIOBHSA M PEXHUMBI dKCIITyaTalllH,
YCIIOBUSA U PEKUMBI U PEXKUMBI KOHCTPYKTHBHBIX ocobeHHOCTEH
9KCIUTyaTaIH 9KCIUTyaTaIlH, paspabaTpIiBacMOi OIITOTEXHHKH,
pa3pabaTbiBaeMOi KOHCTPYKTHBHBIX ONTHYECKHX W ONTHKO-IEKTPOHHBIX
OTITOTEXHHKH, ocobeHHOCTEH IpUOOPOB M KOMILIEKCOB.
OINITHYECKNX U ONTHKO- paspabaTbiBaeMOH | YMeTh:  COIJIaCOBBIBaTH  YCIOBUSL U
IIIEKTPOHHBIX OINTOTEXHUKH, PEKUMBI IKCILTyaTallii, KOHCTPYKTHBHBIX
npubopoB u ONTUYECKUX U ocobOeHHOCTEN paszpabarbiBaeMoOit
KOMIIJICKCOB OIITUKO- OIITOTCXHUKH, OIITHYECCKHUX W  OIITHKO-
JIEKTPOHHBIX AJIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB.
pubopoB u Baagers: HaBBIKaMH OTIpECTICHUS
KOMIIJIEKCOB YCIOBHM M  PEXHMOB  3KCIUTyaTaluw,
KOHCTPYKTHBHBIX ocobeHHoCTEN
paspabaTpiBaeMoi OIITOTEXHHKH,
ONTHYECKUX W ONTHKO-3JIEKTPOHHBIX
IpuOOPOB M KOMILJIEKCOB
IK-1.2 Onpenenser 3uarh: TpeboBaHWS K  MapaMmerpam
TpeOoBaHUs K pa3pabaTbIBaeMOI ONTOTEXHHUKH.
rapamerpam YMmerb:  ompenensate  TpeboBaHHSA K
pa3pabarbiBaeMoOil | Tapamerpam pa3pabatbiBaeMoi
OIITOTEXHUKU OINTOTEXHHKH.
Baaners: HaBBIKaMH OTIpeIeTIeHUS
TpeOoBaHuUit K napamerpam
pa3pabaThIBa€MOM ONTOTEXHHKH.
IK-1.3 OcymecTBuser 3HaTh: TPUHIWNBI IIOWCKa  HAYYHO-
TTOVICK ¥ aHAJIN3 TexHUYeCcKorH wHpopManmmu 00 H3AETUAX
Hay4HO- aHajorax paspadaThlBa€MOH ONTOTEXHHKU
TEXHUYECKOH U ONTHKO-VIEKTPOHHBIX MNpPUOOPOB W
nHdpopManuy, KOMILIEKCOB.
OTEUECTBEHHOTO U | YMeTh: aHAIN3NPOBATH Hay4HO-
3apy0eKHOTO OMbITA | TEXHHYECKYIO uHpopmanuio,
00 m3aenusx OTEYECTBEHHBIII U 3apyOeKHBIH ONBIT 00
aHanorax U3IETHAX aHAJIOTax.
paspabarbsiBaeMOi Baagers:  HaBBIKAMH  OCYILECTBIIEHMS
OINITOTEXHHUKH, IIOWMCKAa W aHaJM3a HAYYHO-TEXHUYECKOH
ONTHYECKUX U nHpopMmanuy, OTEYECTBEHHOTO "
OIITHKO- 3apy0eXHOT0 ONbITa 00 U3AENUAX aHaIorax
IJEKTPOHHBIX paspabaTpiBaeMOi OIITOTEXHHKH,
pubOpoB U OINTUYECKUX 5 ONTUKO-3JIEKTPOHHBIX
KOMILIEKCOB pUOOPOB M KOMILIEKCOB.
IMK-1.4 | OdopmisieT HaydHO- | 3HATH: PE3YJIBTATHI pa3paboTKn




TEXHUYIECKHE OTYETHI
0 pe3yJbTaTax

ONTOTEXHMKH, ONTHYECKHX U  OINTHUKO-
ANIEKTPOHHBIX PUOOPOB M KOMILIEKCOB.

pa3paboTku YMmerb: 0OpMIIATE HAYYHO-TEXHUYECKHUE
OINITOTEXHUKH, OT4ETBI O  pe3yipTarax  pa3paboTKu
ONTHYECKUX U ONTOTEXHWKH, ONTHYECKUX M  OINTHKO-
OIITHKO- JIEKTPOHHBIX MPHOOPOB M KOMIUICKCOB.
DJIEKTPOHHBIX Baagers: HaBbIkaMu 0(OPMIICHUS HAYYHO-
pubOpoB 1 TEXHHUYECKUX OTYETOB.
KOMIIJIEKCOB
[IK-6 | Cnocoben co3naBaTh [1K-6.1 OcymecTBuser 3HaTh: MEpeyYeHb IOMyCTUMBIX 3HAYCHHNA
0a3bl JaHHBIX O MOATOTOBKY peecTpa | (PM3NYECKHX BO3ACHCTBUIM.
¢busIecKnX JIOITY CTUMBIX YMmern: OCYIIECTBISATD MIOJTOTOBKY
CBOMCTBax u 3HAYEHUH peectpa JIOIYCTHMBIX 3HAUCHUH
TEXHOJOTUYECKUX ¢busHuecKnx (u3MYecKnX BO3/ACHCTBUI Ha TPOIIEALINE
0COOEHHOCTSIX BO3JICHCTBUI HA HCIIBITaHUS MaTE€pHalbl U KOMIUIEKTYIOLIUE
HAHOCTPYKTYPHBIX MpouIeIIne JUISL pa3paboTku TEXHOJIOTUYECKUX
MaTepuanoB UCTIBITAaHMS MIPOLIECCOB.
MaTepuasl 1 Baagers: HaBBIKAMHU MOJTOTOBKH
KOMIUIEKTYIOIIHE peecTpoB.
IUTSL pa3paboTKH
TEXHOJIOTUYECKHX
MPOLIECCOB
[IK-6.2 | OmpenensieT crenens | 3HATH: TMPHUHIUIIBI ONPEIEICHUS CTENEHN
JIOCTOBEPHOCTH pe3yJbTaToB 9KCIEPUMEHTAIBHBIX
pE3yNbTAaTOB HCCIIEIOBaHMH.
9KCTIEPUMEHTAIBHBIX | YMeTh: COCTaBISTH PEECTp MapaMeTPOB
WCCIIEIOBAaHUHN H HaHOCTPYKTYPHBIX MaTepHaJIOB.
COCTaBJICHHE Baaners: HaBBIKAMH OIIpeIeTIeHUs
peecTpa mapaMeTpoB | CTENEHH  JOCTOBEPHOCTU  PE3yJIbTAaTOB
HAHOCTPYKTYPHBIX | DKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHH.
MarepuaioB

12. O6bemM AucUMNNMHbI B 3a4eTHbIX eAuMHuUax/yac.(s coomsemcmeuu ¢ y4yebHbLIM

nnaHom) — 6/216.

dopmMa NPoMeXyTOUYHOM aTTecTaLMun: sk3ameH

13. Busp! yue6Hoit paboTHI:

TpyaoemMkocTb
Bz yuebHoit paboTsl Bcero Mo cemectpam
Ne 7
AyOMTOPHbIE 3aHATUA 90 90
nekyum 52 52
B TOM YuCne: npakTn4eckme 38 38
nabopartopHble
CamocrosaTensHasa pabota 90 90
B TOM Ymcre: KypcoBas pabota (NpoekT)
dopmMa NpoMeXyTOHHOM aTTecTaLmm 36 36
3avyem ¢ oueHkol
Utoro: 216 216

13.1 CopepxaHue AUCLUNIUHDbI:

| n/n |

HanmeHoBaHue pasgena

CopepxaHune pasgena QuCUmMnunHbI




| OVCLMNIVHBI

1. NNekuun

1.1 BeeneHne B pusmky
lMepuoaunyeckne CTpyKTypbl.
nNepruognyecknx CTPYKTYp.

1.2 PacnpocTtpaHeHue
3ANEKTPOMarHUTHbIX BOSMH B OCHOBHbIE MOHATUA U YPaBHEHWS.
neprmoanyeckmx cpegax.

1.3 OpHomepHble nepuoanyeckne | BoipaxeHue ona BNoxoBCckMx MO4 SNeKTpOMarHMTHOro Nnons,
cpenpl. BbIBOA 3aKOHa AUCMEPCUN.

14 Mepuogunyeckne cnoucTole BrnoxoBckue BOnHbI U 30HHAsA CTpyKTypa. bparrosckoe
cpenpl. oTpaxeHue. Teopust CBA3aHHbLIX MOA.

1.5 ®PoTOHHbIE KpucTansbl. 30HHasA | TBepAoTenbHble aHanoruu. NIoTHOCTL MOA 3NEKTPOMAarHUTHOro
CTPYKTYpa OOTOHHbIX nons. 3akoH ANCNepPCUn 1 30HHas CTPYKTypa POTOHHLIX
KpUCTannos. KpUCTannos.

1.6 PacnpocTtpaHeHue cBeTa B CnekTp oTpaxkeHus 1 NpornyckaHus OQHOMEPHbIX (POTOHHbIX
dOTOHHbIX KpUCTanmnax. KpucTtannoB. ONTUYECKMIN OTKIINMK DOTOHHBLIX KPUCTAIIOB.

2. [lpakmu4eckue 3aHsImus

2.1 BBeneHve B pusmky MpakTuyeckoe 3aHATME Ha TeMmy: «BBeaeHve B pusmky
nepuoanyeckux CTpyKTyp. NepuoanYEeCcKUX CTPYKTYP».

2.2 PacnpocTtpaHeHue MpakTuyeckme 3aHATUA Ha Temy: «PacnpocTpaHeHue
3MEeKTPOMarHUTHLIX BOSH B 3NEeKTPOMAarHUTHbIM BOSH B NEPUOANYECKUX Cpeaaxy.
nepvoanyecknx cpegax.

2.3 OpHomepHble nepuoandeckue | lNpakmudeckue 3aHamus Ha memy: « OOHOMepPHbIe repuoduyeckue
cpeabl. cpedbi».

24 Mepunoguyeckune cnoucTtble MpakTnyeckne 3aHaTNS Ha Temy: «llepuognyeckmne crnoncTble
cpeapl. cpeabl».

25 ®PoTOHHbIE KpUcTansbl. 30HHaa | lNMpakTudeckue 3aHATMA Ha TeMy: « POTOHHbIE KPUCTanNMbI.
CTPYKTYypa (POTOHHbIX 30HHas CTpyKTypa POTOHHbLIX KPUCTaNIoB».

KpMCTannos.
2.6 PacnpoctpaHeHue ceeTa B MpakTuyeckoe 3aHATME Ha Temy: «PacnpocTpaHeHue cBeTa B

POTOHHbIX KpUCTannax.

POTOHHbIX KpUCTaNIax».

13.2. Tembl (pasgenbl) AUCUMNINHBbI U BUAbI 3aHATUN

Ne
n/
n

BsefneHne B usnky
nepuoanyecknx 4

CTPYKTYP.

pasgena AMCLUNMWHBI

Buabl 3aHsATUI (4acoB)

HaumeHoBaHue
Nekun

n

MpakTnyeckue

KoHT
porb

JTabopaTtopHbl | CamocTodaTenbHas

Bcero
e pabota

4 14 28

PacnpocTtpaHeHue
3MEeKTPOMAarHUTHbIX
BOSH B 8
nepnoanyeckux
cpepax.

34

OaHomepHbie
nepuoguyeckne 8
cpeapl.

34

Mepuoanyeckune 8
cnoucTble cpebl.

36

®POTOHHbIE
KpucTtannbl. 30HHas
CTPYKTYpa hOTOHHbIX
KpucTannos.

12

42

PacnpocTtpaHeHue
cBeTa B (DOTOHHbIX
KpucTannax.

12

8 16 42

NToro

52

90 36 216

38

14. MeTogn4yeckune ykasaHua Ana obyvarowmxcs no OCBOGHUIO AUCLUNIINHBI
Paboma ¢ mekcmom KoHcrnekma Jiekuuu.




*  YmeHue ocHosHoU u dononHumenbHou numepamypsl. CaMocmosimesibHoe u3y4eHue
Mamepuarsna no aumepamypHbIM UCMOYHUKaM.
* [lod2omoeka K npakmu4eckUuM 3aHSIMUsIM.

» [lodeomoeka peghepamos.

15. Nepe4yeHb OCHOBHOM U [OMOSTHUTENbLHOW NUTEpaTypbl, PECYypPCOB UHTEPHET,

H606XO,D,VIMI:IX Anda ocBOeHUsA AoNCUUNIINHDbI
a) OCHOBHas nuTepaTtypa:

Ne n/n McTOYHMK
lonennwes-Kyty3oB, A.B. ®oTOHHble © OHOHHbIe kpucTannbl /  A.B. loneHuwes-KyTy3os,
1. B.A. l'onennwes-Kyty3os, P.A. KanumynnuH. - M. :®usmatnut, 2010. - 159 c. - ISBN 978-5-9221-1218-5 ;

To xe [OnekTpoHHbIn pecypc). - URL: https./biblioclub.lib.vsu.ru/index.php?page=book&id=68872

MaHubizoB, B.A. KorepeHTHas n HenuHerHasa ontuvka (OTOHHbIX KpuctannoB / B.A. MaHubi3oB. -
2. M. :®usmatnut, 2009. - 208 c. - ISBN 978-5-9221-1201-7 ; To xe [OnekTpoHHbIi pecypc]. - URL:
https://biblioclub.lib.vsu.ru/index.php ?page=book&id=68404

0) AononHUTeNnbHasA nuTepaTypa:

Ne n/n MCTOYHMK

®POTOHHbIE KpUCTamnmnbl M HAHOKOMMO3UThI: CTPYKTYpooOpasoBaHWe, ONTUYecKne W OUINeKTpudeckme
cBoicTBa : MoHorpadwmsa / nog peg. B.®. LlabaHosa, B.A. 3bipsiHoBa. - HoBocmbupck : Cubupckoe
3. oTaeneHne Poccuiickon akagemum Hayk, 2009. - 257 c. - (MHTerpauunoHHeble npoektel CO PAH; BbiIn. 21). -
ISBN 978-5-7692-1096-9 ; To xe [OnekTpoHHbIi pecypc]. - URL: //biblioclub.ru/index.php?
page=book&id=98005

CnaboycTounBble ANMHHOMNEPUOANYECKNE CTPYKTYPbl B MeTannmyeckmx cuctemax / A.W. Motekaes, C.B.
Omutpues, B.B. KynaruHa n gp. ; nog pea. A.W. Motekaesa. - Tomck : M3gatenscteo "HTN", 2010. - 308 c.
- ISBN 978-5-89503-458-3 ; To xe [OnektpoHHbin pecypc]. - URL: //biblioclub.ru/index.php?
page=book&id=201926

B)MH(POPMALMOHHbIE 3NTEKTPOHHO-06pa3oBaTenbHbIe PEcypchbl:

Ne n/n Pecypcbl NHTepHeT

OnekTpoHHbIv katanor 3HB BI'Y https://www.lib.vsu.ru/

OBC "M3paTenbctBa "MaHb" https://e.lanbook.com

OBC "YHuBepcuTeTckas bubnuoteka online" https://biblioclub.lib.vsu.ru

o [N|o|on

HauwnoHanbHbI Lndpoown pecypc "PYKOHT" https://rucont.ru

16. YuyebGHO-MeTOOM4Yeckoe obecneyvyeHuMe ANA OpraHU3auum CamoCTOATENIbLHOWM
paboTbl:

Ne n/n MCTOYHUK

1 YyebHo-memoduyecKkue yKkasaHUs K MpakmuyYyeckum 3aHamusm OucyuriuHbl "®OmOHHbIe
Kpucmarnnsi",

2 OnekmMpoHHbIU y4ebHbIl Kypc "®omoHHbIe Kpucmarnss!”.

17. UHpopMmaLMOHHbIE TeXHONOMMn, UCnonb3yemblie ANA peanusaumm y4yeoHomn
ANCLUUNIINHBI, BKIOYasa nporpaMmmMmHoe obecne4vyeHne u MHGpoOpMaLMOHHO-

CnpaBoOYHble cUcTeMbl (MpU HE06XO0AMMOCTH)

B yyebHom npouyecce ucrionb3ytomcs crnedyrwwue obpasogamersibHble mexHonoauu. 1o
obpasosameribHbIM (hopMaM: JIeKUUOHHbIE U rpakmudeckue 3aHamus. [peobnadaowumu memodamu u
npuemam obydeHusi sA6NAMCA:  OBBACHUMEbHO-UMICMpamueHblie  (0O6bsiCHeHuUe, Mokaz —
OemoHcmpauyusi y4ebHo2o mMamepuana u 8p.); akmueHble (aHanu3 y4ebHoU U Hay4HoU Jiumepamypsbl,
cocmaserneHue cxem U 0p.) U UHMEepakmueHbie, 8 MOM 4ucre U epyrnosbie (83aumHoe oby4yeHue 8
gopme nodzomoeku u obcyxOeHusi 00Knados); UHOPMaUUOHHbIE;, MyrnbmumeduliHbie (paboma c
calimamu akadeMu4yecKux Ccmpykmyp, Hay4yHo-uccredoeamesnbCKux opaaHu3dayull, 31eKMPOHHbIX
6ubnuomek u u dp., pa3pabomka npeseHmauuli, coobuweHuli u dokrados, paboma ¢ 371€KMPOHHLIMU
obyyarowumu npozpamMmamu U m..).

OpeaHu3ayuoHHas cmpyKmypa /1eKUUOHHo20 3aHamus: 1. @opmynuposka membi, yesnel 3aHAMUS,
riocmaHoska rnpobremMHo20 eorpoca. 2. Pa3bscHeHuUe 80MpoCco8 Meopemu4yecKoao U rnpakmu4ecKo2o
rnnaHa Onisi peweHuUsi rnocmasneHHou rnpobnemsi. 3. PaccmompeHue nymel peweHusi rnpobremHozo
goripoca Ha KOHKpemHbIX rpumepax. 4. 3aknwodeHue, ¢hopmynuposka e6bieodos. 5. Dopmyrupoeka
3a0aHus Onsi camocmosimeribHol OomawHel pabombi. O38y4usaHUe meMbi Ciedyou,e20 3aHImusl.

TeKkywuli KOHMPOIIb MPOBOOUMCS MymeM MPOBEPKU BbIMNONTHEHUsT doMaluHe20 3adaHusi, 8X00HO20

KOHMpOosIs (8 sude camMocmosmesibHbIX U KOHMPOIbHbLIX pabom, 0oki1ados u peghepamos).



https://biblioclub.lib.vsu.ru/index.php?page=book&id=68404
https://biblioclub.lib.vsu.ru/index.php?page=book&id=68872

Mpu peanusayuu  OUCUUNIUHBI

C ucronb3o8aHUeM OUCMAaHUUOHHbLIX 0bpasosamesibHbIX

mexHOos102uli UCrosb3yrmcs UHCMPYMEHMbI 3[1IEKMPOHHOU UHGOpMayUuoOHHO-0bpa3ogamesibHol cpeldbl
Br'Y «3nekmpoHHbili yHusepcumem Bl'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru),

cepauchl

sudeokoHpepeHyul (BigBlueButton,

MecceHOXepbl U coucemu.

Zoom, Discord u dp.),

3/IeKMPOHHasi  ro4Yma,

18. MaTepmanbHO-TeEXHUYECKOe obecrnevyeHue AUCLUUNIIUHbI:

HoyT6yk Asus, C BO3MOXHOCTbIO nogkntodeHus k cetn "MHtepHeT" n obecneyeHnem goctyna B
ANEKTPOHHY MHOpMaLnoHHoO-o6pasoBaTensHyto cpeny BIY, lNMpoektop BenQ MS 612ST, [ocka
MarHuTHo-mapkepHas 100*200. MporpammHoe obecneveHune: OC Windows (WinPro 8 RUS Upgrd OLP
NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNporpammHas cuctema ang
obHapyXeHUs1 TEKCTOBbIX 3aMMCTBOBaHUM B y4eOHbIX M Hay4HbIx paboTax «AHTMnnarmat.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. MporpammHbeIn koMnnekc ans

OBM - MathWorks. Cnctema nHxeHepHoro mogenvpoanmst ANSYS HF Academic Research.

Peanusauna gucuuniuHbel C npuUMEeHeHnemM SJ1IEKTPOHHOIo 06y'-IeHVIFI N ANCTAHUMOHHBIX

obpasoBaTenbHbIX TEXHOSOMMIA OCYLLECTBISieTCa 4epe3 obpasoBartenbHbld noptan "OneKTPOHHbIN
yHuBepcuteT BIY" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHUMIN C yKazaHMeM 3TanoB (hopMUPOBaHUA U
nflaHUpyeMbIX pe3ynbTaToB 06y4eHus
Kop v copepxaHue MnaHupyemble pesynbTaTtbl 00y4YeHus OTanbl
KomneTeHumm (Mnm (nokasaTenu AOCTWXEHUST 3a4aHHOIO dopmMmpoBaHuUs oOC*
ee yacTn) YPOBHS OCBOEHUS KOMMETEHLMN KOMMeTeHL MM (cpeacTtBa
nocpeacTsoM HOPMUPOBAHUSA 3HAHWN, (pasgensbl (TeMbl) OLEHVBaHMS)
YMEHWUIA, HaBbIKOB) ANCUMMIINHBI UK
Moaynsa n nx
HanMeHoBaHue)

IK-1.1. Cornacyer 3HaTh: yCHOBUS M PEXHMBI JKCIUTyaTallH,
YCJIOBHS U PEIKHMbI KOHCTPYKTHUBHBIX 0coOeHHOCTEi Bce pasgensl
9KCIUTyaTal1H, pa3pabaTbIBa€MOM ONTOTEXHUKH, ONTHYECKUX
KOHCTPYKTHUBHBIX U ONTHKO-JIEKTPOHHBIX  NPUOOPOB U
ocobeHHOCTEH KOMILIEKCOB.
pa3zpabarbiBaeMoOit YMmerh: COIIacoBBIBATH YCJIOBUSL U PEKUMBI
ONITOTEXHHKH, 9KCILTyaTalHH, KOHCTPYKTHUBHBIX KM
ONITUYECKUX U ocobeHHOCTeH pa3pabaTbiBaeMoi
OIITHKO-3JICKTPOHHBIX | ONTOTEXHWKH, ONTHYECKUX W  ONTHKO-
npubOpoB U 3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB.
KOMIIJIEKCOB Buiagerh: HaBBIKAMHU ONpENENCHUST YCIOBUI

U PEXUMOB 3KCIUTyaTaluy, KOHCTPYKTUBHBIX

ocobeHHOCTeH pa3pabaTbiBaeMoii

OIITOTCXHHUKH, OIITHYCCKHUX n OIITUKO-

SJIEKTPOHHBIX MPUOOPOB U KOMILICKCOB
IIK-1.2. Onpenenser | 3HaTh:  TpeOOBaHMSI K  Iapamerpam Bce pasgensl KM
TpeboBaHus K pa3pabaTbIBa€MO ONTOTEXHHUKH.
rapamerpam YMmerb:  onpenmensath  TpeOoBaHMA K
pa3pabaTbiBacMOit napameTpam pa3pabaTbIiBacMOi
OIITOTEXHUKU OITOTEXHUKH.

Baapets: HaBBIKaMH oIpeeNneH s

TpeGoBaHMIA K nmapameTpam

pa3pabaTbIBacMON ONTOTEXHUKH.
IK-1.3. 3HaTh:  TOPUHLOUIBI  TOMCKAa  HAy4HO- Bce pasgensl KM

Ocy1IecTBIISIET TOUCK
Y aHaJIN3 HayJHO-
TEXHUYECKOU
uHpopmanum,
OTEYECTBEHHOTO H

TEXHUYCCKOM I/IH(I)OpMaIII/II/I 00 U3aCINAX
aHaJiorax pa3pa6aTLIBaeM0171 OIITOTCXHUKHU H

OIITUKO-3JIEKTPOHHBIX mpubopoB u
KOMILIEKCOB.
YMmern: aHAIIM3UPOBATh Hay4HO-
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3apyOeKHOTO OTIBITA
00 U3Ienuax
aHaJIOrax
pa3pabaTbiBaeMOit
OIITOTEXHHUKH,
OINITHYECKUX U
OIITHKO-3JIEKTPOHHBIX

TEeXHUYECKYI0 WH(POPMAIIHIO, OTEeUECTBEHHBIN
U 3apyOeKHBIN OIBIT 00 U3ICTUAX aHAIOTax.

Baaners: HaBBIKAMHU OCYIIECCTBIICHHUS ITOUCKA
u aHanmm3a HAYYHO-TEXHAYIECCKOH
nH(pOpMaIIUH, OTEYECTBEHHOI'O u
3apyOeKHOTO OMBITa 00 M3ICTUSAX aHAJIOrax
pa3pabaTbIBacMO# ONTOTEXHHUKH, ONTHYCCKUX

puOOpoB 1 U ONTHKO-JIEKTPOHHBIX  NpPUOOPOB U
KOMIIJIEKCOB KOMIIJIEKCOB.
IIK-1.4. Odopmisier 3HaTh: pe3yJbTaThl pa3paboTku Bce pazgentl KM
HAy4YHO-TEXHUYECKHE | ONTOTEXHWKH, ONTHYECKHX M  ONTHKO-
OTYETHI O Pe3yNbTaTax | AIEKTPOHHBIX MPUOOPOB U KOMIIJIEKCOB.
pa3paboTku YMmerb: odopMIsATh HayYHO-TEXHHUYECKHE
OIITOTEXHHUKH, oT4€TBl O  pe3ynbTatax  pa3paboTKu
OINITHYECKUX U ONTOTEXHUKH, ONTUYECKUX U  ONTHKO-
OIITHKO-3JIEKTPOHHBIX | DJIEKTPOHHBIX MPUOOPOB U KOMILJICKCOB.
puOOpOB U Baaners: HaBplkaMu o(oOpMIIEHHS HAy4HO-
KOMIIJIEKCOB TEXHUYECKUX OTYETOB.
[K-6.1. 3HaTh: TepedeHb JOMYCTUMBIX 3HAuYCHHH Bce pasgensl KM
OcyuecTBisier (U3NYIeCKUX BO3ICHCTBUI.
MIOJITOTOBKY peecTpa YMeTh: OCyLIECTBIISATh MOJATOTOBKY peecTpa
JIOIYCTUMBIX JIOIYCTUMBIX 3HAUCHUI (usmueckux
3HA4YEHUN BO3JICHCTBUM Ha MpPOILIEAIINE HCIBITAaHU
¢busnueckux Marepuaibl M KOMIUIGKTYIOUIME ISt
BO3JICHCTBUI Ha Ppa3paboTKH TEXHOJIOTHYECKHUX IIPOIIECCOB.
MIPOILE e BiiageThb: HaBBIKAMH ITOJTOTOBKH PEECTPOB.
WCTIBITaHUS
MaTepualIbl 1
KOMILIEKTYIOIINE JUIs
pa3paboTku
TEXHOJIOTUUECKHX
IPOIIECCOB
IIK-6.2. Onpenensier | 3HaTh: NPUHIHUIBI ONMPEICICHUS CTEHNCHU Bce pasgensl KM
CTEICHb pe3yIbTaToB 9KCTIEPUMEHTATBHBIX
JIOCTOBEPHOCTH HCCIIEJOBAaHHH.
pe3yiIbTaToB YMeTb: COCTaBIATH peecTp IapaMeTpoB
9KCIEPUMEHTAIBHBIX | HAaHOCTPYKTYPHBIX MaTepHajIoB.
WCCIICIOBAaHHUH H Buiagerp: HaBbIKaMM ONpENENICHUS] CTEICHU
COCTaBJIEHHE PeecTpa | JOCTOBEPHOCTH pe3yJIbTaToB
napaMeTpoB 9KCTIEPUMEHTATBHBIX HCCIIEIOBAHHIA.
HaHOCTPYKTYPHBIX
MaTepHaJIOB
MpomexyTouHasa aTTecTaums KM

¢opma KOHTPONSA — aK3aMeH

n pOMe)KyTO‘-IHOFI aTrecraumnmn

19.2 OnucaHue KpuTepueB U LUKaribl OLEHMBAHUA KOMMNeTeHUun (pe3ynbTaToOB 00y4eHus) npwm

Lns oueHusaHusi pe3yribmamos oby4yeHuUsI Ha 3a4eme C OUeHKOU ucronb3yromces credyroujue
nokasamenu (3YHbi u3 19.1):

1) 3HaHue y4ebHo20 Mamepuana, enadeHue MOHAMUUHLIM annapamoM U MmeopemuyecKuMU

ocHosaMu OUCUUMIUHBI;
2) yMmeHue cesiabieamb MeopuUro C npakmukou;
3) ymeHue onuckieamb OCHOBHbIE XapakmepucmuKu criekmpasibHbIX Mpubopos;

4) eriadeHue 3HaHUsIMU O meopemu4ecKux ocHogeax U CO8PeMEeHHbIX memodax MOJ'IeKyJ'IFIpHOlj

CriekKmpaockKoriuu.

CooTHOLUeHMe NoKa3aTere, KpMTepueB U LIKarbl OLLeHMBAHUSA Pe3yJibTaToB 00y4eHUs.




YpoBeHb

nokasamened. Obyyarowulics deMoHCcmpupyem  OmMpbIBOYHhbIE,
ppazmeHmapHbie 3HaHusi, doryckaem 2pybbie owWubKu.

KpuTepum oueHnBaHNs KOMAETEHLNI copmmpoBaHH | Lkana oueHok
ocTH
KOMMNEeTEeHLMI
lNoceweHue NeKYyUOHHbIX 3aHsamuld. Omeem Ha 80rpPOC KOHMPObHO- | [108bIWEHHbIU Omnuy4Ho
usmMepumesnbHO20 Mamepuana 60 8pems 3adema. Omeembl Ha ypo8eHb
dornosiHUMernbHble gorpockl. Obyyarowulicss 8 nonHol mepe enadeem
MOHAMUUHLIM ~ annapamoM U meopemuyeckuMu  OCHosamu
OucyunnuHel, crocobeH umOCMpupo8ame omeem rnpumMepamu,
hakmamu,  O0aHHbIMU  Hay4HbIX  uccriedosaHul,  MPUMEHSIMb
meopemuyecKue 3HaHuUs 0715 peleHUs npakmu4Yeckux 3aday.
Omeem Ha KOHMPOIbHO-USMEpUMESbHbIU ~ Mamepuasi  He Gasosnblti Xopouwio
coomeemcmeyem OOHOMY (08yM) U3 repeducsieHHbIX rokasamesed, ypO8eHb
HO obyuyarowuticss Oaem npasusibHble omeembl Ha G0MoJIHUMEbHbIEe
goripockl. HedocmamoyHO npoOeMOHCMPUPOBAHO MeoPemu4YecKUX
OCHO8 OUCUUI/IUHBI.
Omeem  Ha  KOHMPOJ/IbHO-USMEpUMEsbHbIU ~ Mamepuas  He lMopozoeniti Ydoenemeopume
coomeemcmeyem  0bbiM  dgym(mpem) U3 NepPeyucrieHHbIX ypo8eHb JIbHO
rnokasamened, obyvarowuldcs 0daem  HerosnHble omeembl Ha
dononHUMerbHbie 80Mpockl. Vimeem He rnosHoe ripedcmasieHue o
meopemu4yecKux ocHogax., onyckaem CyulecmeeHHble OWUBKU.
Omeem  Ha  KOHMPOI/bHO-USMepUMesbHbIl ~ Mamepuars  He - Heydosnemeopu
coomeemcmeyem 0bbiIM  mpemMm(dyemsipemM) U3 NepeyUC/IeHHbIX meJsibHO

19.3 TunoBble KOHTPONbHbIE 3afJaHMA UM UHble MaTepuanbl, Heob6xoauMble
AN OUEHKM 3HaHMW, YMEeHUW, HaBbLIKOB U (UNU) oOnbiTa AEeATEeNbHOCTHU,
XapaktepusyrLime atanbl (pOpMUPOBaHMA KOMMNETEHUMA B npoLecce OCBOEHUS

obpasoBaTenbHOM NporpaMmmbi
19.3.1 MepeyeHb BONPOCOB K 3K3aMeHY:

MoHATMEe O NepuoaNYECcKNX CTPYKTYpax.

OCHOBHble NOHATUSA U yPaBHEHWS ANst NePUOANYECKMNX CTPYKTYP.
BblpaxxeHue ans BrnoxoBCckux mMof aneKTpoMarHMTHOro nons
BbiBOA 3akoHa avcnepcun.

BrioxoBckune BOMHbI 1 30HHAs CTPYKTypa.

Bparrosckoe oTpaxeHue.

Teopus cBA3aHHbLIX MOS,.

TBepaoTenbHbIE aHanormu.

. MnoTHocTb MoA an.marH. nons.

10. 3akoH agucnepcun 1 3o0HHasA CTPyKTypa OTOHHbLIX KPUCTanmnos.

©CoOoN>ORA~®ON =

11. CneKTp oTpaxeHUs 1 NPonyckaHWUs o4HOMEPHbIX POTOHHbBIX KPUCTAmOoB.

12. OnTnyeckun oTKNMK POTOHHBIX KPUCTAnNMoB.
19.3.6 Tembl pechpepaToB:

I'Iepvlop,wqecme CTPYKTYPbI U UX OCHOBHbIE NapamMeTpbl.

. PaCI'IDOCTpaHEHVIe SNEKTPOMAarHnTHbIX BOJTH B NEpUOANYECKUX CTPYKTYypax.
. AHanorus mMexay onncaHmem CBOWCTB ANEKTPOHOB B KpUctannax n onmcaHmem CBOWCTB

®OTOHHbIE KpUCTarsbl Kak MPUMEpP NEPUOANYECKUX CTPYKTYP.
30HHas CTPYKTypa POTOHHBIX KPUCTAaISIOB.

19.4. MeToauyeckme wmaTtepuanbl, onpegensowme npoueaypbl

1
2
3
pacrnpoCTpaHEeHNs 3NIEKTPOMArHUTHbIX BOSTH B NEPUOANYECKUX CTPYKTYpaX.
4
5
6

MpYMeHeHUst NEPUOLANYECKMX CTPYKTYP M (POTOHHBIX KPUCTANIOB.

OoLUeHnBaHuUA

3HaHUN, ymeHvu7|, HaBbIKOB U (VIHVI) onbita AeATeJSIbHOCTU, XapaKTepusyrLwux

3aTanbl (pOopMUPOBAHUSA KOMMNETEHLNN




OueHKa 3HaHWIi, YMEHWIA N HABBLIKOB, XapakTepuaytoLlas aTanbl opMUPOBaHMS KOMMETEHLMI B paMKax
N3y4YeHUsi OAMCLMNINHBI OCYLLIECTBISIETCS B XOA€e TeKyLLei 1 NPOMEXYTOYHON aTTecTauui.

Tekyllas artTecTauma npoBOOAUTCA B COOTBETCTBUM C [lonoXeHnem o Tekylen arrecraumm
0ByyatoLLmXcs No nporpaMmam BbicLero o6pa3oBaHns BopoHeEXCKoro rocyiapCcTBEHHOIO YHMBepCUTeTa.
Tekyllas aTTecTauus nNpoBoauTcs B dhopMe: YCTHOro onpoca (MHAMBUAYasbHbIA ONpoc, dpoHTanbHas
Gecena); TeCTMPOBAHWS; OLEHKU pe3ynbTaToB MpaKTU4eckon aesTernbHocTU. Kputepun oueHunBaHus
npvBeAeHbI BhILLE.

MpomexyToyHast aTtTecTtauMsi MpPoOBOAMTCS B COOTBETCTBMM C [lONOXEHMEM O MPOMEXKYTOYHOM
aTTecTaumm oby4aroLwmxcs Nno nporpamMmmam BbicLLero obpasoBaHusl.

KoHTponbHO-M3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOM  aTTecTaumMu  BKMoyawT B cebs
TeopeTnYeckne Bonpochl, NO3BOMAOLLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUIA.

Mpy ouUEeHVMBaHMM UCMOMb3yeTCA KayeCTBEeHHas LiKana OLEeHOK. KpuTepuu oueHMBaHWs NpuBeOeHb
BbILLE.

Mporpamma pekomeHaoBaHa HMC ¢pusudeckoeo hakynbmema BI'Y

(HaumeHosaHue hakyribmema, CmpyKmypHo20 nodpasdeneHusi)

npotokon Ne 6 om 23.06.2022 a.




dopMa KOHTPONbHO-U3MEepPUTENLHOro MaTepuana

YTBEPXOAHKO
3aBeayoLmii kadheapor ONTUKM U CNEKTPOCKOMUM

OuunHHuKoB O.B.
nodnuck, pacuwugposka nodnucu

_ . .2021__
HanpaeneHne nogrotoBku / cneynansHocTb 12.03.03 - doToHMKA 1 onToMHdOpMaTUKa
OucumnnuHa__ ®OTOHHbIE KpUCTanbl
dopma obyyeHus OYyHaga
Bupg koHTpons 3a4eT C OLEeHKou
Bug atTectaumu NpoMexyToYHas
KoHTponbHo-usmeputenbHbin matepuan Nel
1. TMoHATME 0 NepUOLUYECKUX CTPYKTYpaX.
2. Teopwus cBA3aHHbIX MOA.
lNpenogasaTenb Kntoes B.I".
rnodnuck pacwugpposka noonucu
YTBEPX[OAKO

3aBeaytoLumii kadheapor ONTUKM U CNEKTPOCKOMMUM

_ OsuuHHukos O.B.
nodnuck, pacuwugposka nodnucu

2021

Hanpasnenune nogrotoku / cneumansHocTb 12.03.03 - PoToHUKA U oNnToOMHOPMaTHKa

OucumnnuHa DOTOHHbIE KpUCTaNNsbI
dopma o0byyeHus 0OYyHas

Bua koHTpons 3a4eT C OLEHKOM
Bua atrectauumn NpoOMEXyToYHada

KoHTponbHo-usmeputenbHbin maTtepuan Ne2

1. OCHOBHbI€ MOHATUS U ypaBHEHNA O1A nepnognveckmnx CTpykTyp.

2. Teopwﬂ CBA3aHHbIX MOA.

MpenogasaTtenb Kntoes B.I".
noonuck pacuwugpoeka noodnucu
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	Владеть: навыками осуществления поиска и анализа научно-технической информации, отечественного и зарубежного опыта об изделиях аналогах разрабатываемой оптотехники, оптических и оптико-электронных приборов и комплексов.
	Все разделы
	ПК-1.4. Оформляет научно-технические отчеты о результатах разработки оптотехники, оптических и оптико-электронных приборов и комплексов
	Знать: результаты разработки оптотехники, оптических и оптико-электронных приборов и комплексов.
	Уметь: оформлять научно-технические отчёты о результатах разработки оптотехники, оптических и оптико-электронных приборов и комплексов.
	Владеть: навыками оформления научно-технических отчётов.
	Все разделы
	ПК-6.1. Осуществляет подготовку реестра допустимых значений физических воздействий на прошедшие испытания материалы и комплектующие для разработки технологических процессов
	Знать: перечень допустимых значений физических воздействий.
	Уметь: осуществлять подготовку реестра допустимых значений физических воздействий на прошедшие испытания материалы и комплектующие для разработки технологических процессов.
	Владеть: навыками подготовки реестров.
	Все разделы
	ПК-6.2. Определяет степень достоверности результатов экспериментальных исследований и составление реестра параметров наноструктурных материалов
	Знать: принципы определения степени результатов экспериментальных исследований.
	Уметь: составлять реестр параметров наноструктурных материалов.
	Владеть: навыками определения степени достоверности результатов экспериментальных исследований.
	Все разделы
	Соотношение показателей, критериев и шкалы оценивания результатов обучения.


