MMNMHOBPHAYKN POCCUA
®E[IEPANBHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NBHOE YYPEXOAEHVE
BbICLUErO OGPA30BAHUSA

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

YTBEPXOAKO
‘quiase,uyrommm kacdenpon
/) BOTUKN N CNEKTPOCKOMUK
7 (OBumHHuKoB O.B.)

'nodﬁucr,, pacuiughposka nodnucu

05. 06. 2025 e.

PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.B.[1B.05.02 ®oTOHHbIE KpUCTaNmbI
1. Kog v HaumeHoBaHue HanpaBneHusa noarotoBku: 12.03.03. QomoHuka u
ornmouHgbopmamuka

2. Mpodunb noarotoBKkU: PomoHuUKa U 0rNMouHgpopMmamuka

3. KBanudukaumsa BbinycKHUKa: bakanasp

4. ®opma obyyeHUA: oYyHas

5. Kacheppa, oTBevawLwan 3a peanmsaumio AUCUUNNUHDbI: kKaghedpa onmuKu U
criekmpockonuu

6. CoctaButenu nporpammbl: KoHdpameHKko Tamapa CepzeegHa, kaHOudam hu3uKko-
MameMamu4eckux HayK

7. PexomeHpgoBaHa: HMC gbusuyeckoeo ¢p-ma Bl'Y npomokoss Ne 6 om 04.06.2025 e.

8. YuebHbIn roa.; _2026/2027 CemecTtp(-bl): 8




9. Uenu n 3apgaum y4e6HON AUCLMNIUHDI:

Llensmu oceoeHusi yyebHou OucyurniuHbl Sersomcesi: (OPMUPOBAHNE Y CTyAEHTOB
3HaHW O CTPYKType W CBOMWCTBax NEPUOANYECKUX CTPYKTYP, PAcCMOTPEHME OCHOBHbLIX MPUMEHEHWUI

(POTOHHbIX KPUCTAsNOB B YCTPONCTBAX (POTOHUKN.
3adayu yyebHoU OucyunIuHbI:
- N3y4nTb (pM3nYeckne OCHOBbI MEPUOANYECKNX CTPYKTYP;
- paccmoTpeTb pacnpoCTpaHEHNe ANEKTPOMArHUTHbIX BOSTH B NEPUOAMYECKUX Ccpeaax;
- copMMpoBaTb 3HaHWs 00 OQHOMEPHbIX MEPUOOUYECKUX cpedax, NepUoamyecKnx CIrIoMCTbIX
cpenax, POTOHHbIX KpMcTannax u ux 30HHOW CTPYKTYPE;
- paccmoTpeTb pacnpocTpaHeHne ceeTa B (POTOHHLIX KpucTannax.

10. MecTo y4ye6HOM ancuMnnHbl B cTpyKType OOI: vacms, hopmupyemas yyacmHukamu
obpasosameribHbIX omHoweHut, ducyuriuHbi o esibopy (61.8B./1B.5), 6ok 51.

11. KomneTeHumu obGyuarwuwerocsi, ¢opmupyemble B pe3ynbTaTte OCBOEHMUA
ANCUUNTINHDbI:
Kon HasBanue Kon(sr) Wnpukatop(sr) [Inanupyemble pe3ysbTaThl 00yUeHUs
KOMITETEHIINU
IIK-1 | CmocobeH oleHUBATh IK-1.1 Cormnacyer ycinoBus | 3HaTh: YCIOBHS M PEXKHUMBI dKCILTyaTallly,
YCIIOBUSI U PEIKHMBI U PEIKUMBI KOHCTPYKTHUBHBIX oco0eHHOCTE!
9KCIUTyaTalH 9KCIITyaTalHH, paspabaTbiBaeMoOi ONITOTEXHHKH,
paspabaTbiBacMOn KOHCTPYKTHUBHBIX ONTHYECKHX W ONTHKO-3JIEKTPOHHBIX
ONITOTEXHHKH, 0coOeHHOCTEH pHuOOPOB ¥ KOMIUIEKCOB.
ONITHYECKHX U ONTHKO- paspabaTbiBaeMOi | YMeTh:  COTJIaCOBBIBATH  YCIOBHA W
JIEKTPOHHBIX ONTOTEXHHKH, PEKHMBI 3KCIUTyaTalllnd, KOHCTPYKTHBHBIX
pudopoB u ONTHYECKNX U ocoOeHHOCTEH pa3pabaTbiBaeMoi
KOMIIJICKCOB OIITHKO- ONTOTEXHWKU, ONTHYECKUX U  OINTHKO-
3IEKTPOHHBIX AJIEKTPOHHBIX MPHOOPOB U KOMILIEKCOB.
pHUOOPOB U Buaaners: HaBBIKAMU OTIpeICIICHUS
KOMIIJICKCOB YCIOBHA M  PEXUMOB  AKCIUTyaTalllH,
KOHCTPYKTHUBHBIX oco0eHHOCTE!
paspabaTbiBacMoOi ONITOTEXHHKH,
ONTHYECKHX W ONTHKO-3JIEKTPOHHBIX
puOOPOB M KOMILIIEKCOB
MK-1.2 Onpenensier 3HaTp: TpeOoBaHWSA K  mapaMeTpam
TpeboBaHuUs K pa3pabaTbIBaeMOi ONTOTEXHHUKH.
napaMeTpam YMmern: ompexenatb  TpeOoBaHMA K
paspabaTbiBaeMOil | mapamerpam paspabaTpiBaeMoi
ONTOTEXHUKH ONTOTEXHHKH.
Baaners: HaBBIKAMU OTIpeICIICHUS
TpeGoBaHuit K napaMmerpam
pa3zpabaTbIBaeMOii ONTOTEXHUKH.
MK-1.3 OcymiecTBisieT 3HaTh: TPUHLOUIBI TOWCKAa  HAy4YHO-
IIOMCK U aHAJIU3 TEeXHHYeCKoll uHpopMarmu 00 H3AETHIX
Hay4HO- aHayorax pa3pa0aThIBaeMON ONTOTEXHHUKH
TEXHUYECKOH U ONTHKO-3JICKTPOHHBIX HPHOOPOB |
nHpopmanuu, KOMILIEKCOB.
OTEYECTBEHHOTO U | YMeTh: aHAIN3UPOBAThH Hay4HO-
3apy0eKHOTO ONBITa | TEXHUYECKYIO nHpopMmanuio,
00 u3enmsax OTEYECTBEHHBIH W 3apyOeXHBIH ONBIT 00
aHayorax W3IEeNUIX aHaJIOoTax.
paspabareiBaemMoii | BiiageTrb:  HaBBIKAMH  OCYIIECTBICHHS
ONTOTEXHHKH, MOWCKAa ¥ aHaIW3a HayYHO-TEXHUYECKOI
ONTHYECKUX U nHpOpMaLNH, OTEYECTBEHHOTO 17§
OTITHKO- 3apy0eXHOTO  OmbITa 00  WM3IeNusX
3IEKTPOHHBIX aHayorax pa3pabaTbIBaéMOM ONTOTEXHUKH,
npudopoB 1 ONTHYECKHX W ONTHKO-DJIEKTPOHHBIX
KOMIUIEKCOB puOOPOB ¥ KOMILIEKCOB.
IMIK-1.4 | O¢dopmiser HayyHo- | 3HATH: pe3yabTaThL pa3paboTku




TEXHUYECKHUE OTYETHI
0 pe3ysbTarax

OIITOTCXHUKH, OINTHYCCKUX U  OITHKO-
QJICKTPOHHBIX l'IpI/I60pOB 1 KOMILICKCOB.

pa3paboTku YMeTb: 0QOpMIISITH HAYYHO-TEXHHYECKHUE
OINTOTEXHHKH, OoT4éTHl O  pe3ysbTaTax  pa3paboTKu
ONTHYECKUX U ONTOTEXHWKH, ONTHYECKUX U  ONTHKO-
OIITHKO- JIEKTPOHHBIX MPHOOPOB U KOMILIEKCOB.
JIEKTPOHHBIX Biagers: HaBBIKaMU 0QOPMIICHHS HAy9HO-
pudopoB 1 TEXHHYECKHUX OTYETOB.
KOMIUIEKCOB
T1IK-6 CriocobeH co31aBath [1K-6.1 OcymecTBuser 3HaTh: TNEpedYeHb MONMYCTHMBIX 3HAYCHUI
0a3bl JaHHBIX O MIOJTOTOBKY peecTpa | (pU3NYecKHx BO3AECHCTBHUIL.
¢busmIecKnx JIOIYCTUMBIX YMmern: OCYIIECTBIIST MOATOTOBKY
CBOMCTBax U 3Ha4YCHUHN peectpa JIOITYCTUMBIX 3HAYEHUHN
TEXHOJIOTHYECKHUX (usnueckux ¢u3nYecKnX BO3JACHCTBHI Ha HPOLIEIIINE
0COOEHHOCTSX BO3/IeiiCTBUIA Ha UCTIBITAaHNSI MaTepUalIbl 1 KOMIUICKTYIOIUE
HaHOCTPYKTYPHBIX TIPOLIE N ULt pazpaboTku TEXHOJOTUYECKHX
MaTepHalioB WCTIBITAaHUS MIPOLIECCOB.
MaTepHalibl 1 Baaners: HaBBIKaMU MOATOTOBKU
KOMIUIEKTYIOIINE peecTpoB.
U pa3paboTKH
TEXHOJIOTHYECKHUX
TIPOLIECCOB
[IK-6.2 | Onpenensier creneHb | 3HATh: NPUHLMIIBI ONPENEIICHUS CTENEHU
JOCTOBEPHOCTH pEe3yIbTaToB 9KCIIEPUMEHTAIIBHBIX
pe3yIbTaToB HCCIIE0OBaHMI.
9KCHEPUMEHTAIBHBIX | YMETh: COCTaBISTh PEECTp MapaMeTpoB
HCCIIeIOBAaHUN U HaHOCTPYKTYPHBIX MaTEpUaIOB.
COCTaBJICHHE Buaaners: HaBBIKAMU OIpeeIeHHs
peecTpa mapaMeTpoB | CTENEHH  JTOCTOBEPHOCTH  pe3yJIbTaToOB
HAHOCTPYKTYPHBIX | SKCIIEPUMEHTAIBHBIX HCCIIETOBAHUM.
MaTepHaJioB

12. O6bem gucuuNMHbI B 3a4eTHbIX eauHuuax/yac.(e coomeemcmeuu ¢ y4yebHbIM
nnavom) — 5/180.

cDopma npome)KyTquoﬁ aTTeCTaluUnN: sk3ameH

13. Buabl yue6Houn paboThbil:

TpyooeMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne 7
AyOUTOPHbIE 3aHATUSA 90 90
nexkumu 52 52
B TOM 4YMChE: npakTnyeckme 38 38
nabopaTtopHble
CamocTtosiTensHas pabota 54 54
B TOM 4mcre: Kypcosas pabota (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
3avem ¢ ouyeHkol
UToro: 180 180

13.1 CopepxaHue gUCLUUNNUHbI:

| n/n

HanmeHoBaHue pasgena

CopepxaHve pasaena aAUCUUNNUHLI




| AVCLUMNIHDI

1. llekuun
1.1 BeeneHne B husunky Mepuogmnyeckne CTpykTypbl. POTOHHAsS KpUcTannmyeckas
nepuoanyecknx CTpykTyp. peweTka. OCHOBHblEe NpeAcTaBneHns 0 POTOHHbIX KpUcTannax,
POTOHHbIE KpUCTabI. WX NPUMEHEHNE.
1.2 PacnpocTtpaHeHune
3NEKTPOMAarHUTHbIX BOSMH B OCHOBHbIE NOHATUS U YPaBHEHNUS.
nepuoanyeckmx cpegax.
1.3 OpHomepHble nepuoanyeckue | BoipaxkeHne ang BNoxoBCKMX MO SNEKTPOMarHUTHOro nons,
cpegsbl. BblBOA 3aKOHa ANCNEPCUMN.
1.4 Mepuoanyeckne crnouctole Brnoxosckne BOMHbI 1 30HHasA CTPyKTypa. bparrosckoe
cpegsl. oTpaxeHue. Teopusi CBA3aHHbIX MOA.
1.5 ®oTOHHbIE KpUcTannbl. 30HHas | TBepAaoTenbHble aHanoruu. MNIoTHOCTbL Moa
CTPYKTYpa hOTOHHbIX 3MNEeKTPOMarHMTHOro nons. 3akoH ANCNepCUnN 1 30HHas
KpMCTanmos. CTPYKTypa POTOHHbIX KpucTannoB. POTOHHAsA 3anpeLyeHHas
30Ha.
1.6 Mopenu, onucbkiBawLwne . . . .
OpHomepHbIV cnyvan (OOTOHHOW 3anpeLLeHHON 30HBb.
3anpeLleHHble POTOHHbIE N N o y
30HLI TpexmepHbI criyyan OTOHHOW 3anpeLLeHHON 30HbI.
1.7 PacnpocTtpaHeHue cBeTa B CneKTp oTpaXkeHWst U NMPOMNycKaHUsA OAHOMEPHbIX (POTOHHbIX
hOTOHHbBIX KpUcTannax. KpucTannoB. ONTUYECKNA OTKIMK (POTOHHbIX KPUCTAnNmMos.
1.8 = . CnekTpanbHble CBONCTBA OAHOMEPHOIO PE30HAHCHOIo
€30HaHCHbIE N HeMNMHEeNHbIe
doToHHOro kpuctanna. OgHOMepHbIe pe30HAHCHbIE (DOTOHHbIE
hOTOHHbIE KpUCTanbl.
KpucTanbl ¢ edeKToMm.
1.9 UsrotoBneHne pOTOHHbIX MeToabl, MCNOMb3yHOLWME CaMONpPOn3BONbHOE (hopMMpoBaHne
Kpuctannos OTOHHBIX KpucTannos. MeToabl TpasneHus. ronorpaduyeckue
meToabl. [ipyrme meTogbl co3gaHms (POTOHHbIX KPUCTANIoB.
2. [pakmu4eckue 3aHsaMusi
2.1 MpakTnyeckasa pabota Net. OpHoMmepHbIV POTOHHBIN KpUCTans.
2.2 MpakTnyeckasa pabota Ne2. MpakTnyeckas pabota: «[onyyeHne 3anpeLyeHHbIX 30H Ans
$OTOHHOrO KpucTanna c
NCNOMb30BaHNEM AMCNEPCUOHHOTO YPABHEHUSI U MaTpuL,
nepegayv B
3a4aHHOM JMana3oHe AJIMH BOJHY.
2.3 [IpakTtraeckas padora Ne3. MeToankun n3rotoBneHmsa MOTOHHLIX KPUCTaNIoB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUMX

Ne
n/n

Buabl 3aHsTUIA (4acos)

HaumeHoBaHue

pasgena AUCUMNMUHBI Nexun

4

CamocrTosiTenbHas
pabota

KoHTp
onb

MpakTtnyeckme | JNlabopaTtopHblie Bcero

1.1

BeeneHve B pusnky
nepuoanYecKnx
CTPYKTYP. 4
POTOHHbIE
KpucTannel.

1.2

PacnpocTpaHeHue
3NEKTPOMarHMTHbIX
BOJTH B 6
NnepuoanYecKnx
cpepax.

1.3

OpHomepHble
nepvoanyeckue 6
cpegbl.

1.4

MNepunogunyeckne
cnoucTble cpeapl.

1.5

®POTOHHBbIE
KpucTtannbl. 30HHas
CTPyKTYypa 5
POTOHHbIX
KpMCTanNos.




1.6

Mogenn, 3
onucklBaroLme
3anpeLLeHHble
(POTOHHbIE 30HbI

1.7

PacnpocTtpaHeHune 4
cBeTa B OTOHHbIX 6 4 14
KpucTannax.

1.8

Pe3oHaHCHbIe n 3
HEeNnHerHble
POTOHHbIE
KpucTannsbl.

1.9

MN3rotoBneHne 4
POTOHHbIX 6 4 14
KpucTannos

2.1

MpakTnyeckas 3
pabota Ne1. 12 8 23

2.2

MpakTnyeckas 2
pabota Ne2. 12 8 22

23

[IpakTuyeckas padbora 2
No3. 14 8 24

Hroro 52 38 54 36 180

14. MeToan4yeckue ykasaHMsa Ans odyyaroWmxXca No 0OCBOEHUIO AUCLUMIIUHDI

Paboma ¢ mekcmom KoHcrnekma JeKuuu.

YmeHue ocHosHOU u dononHumersnbHoU aumepamypsbi. CamocmosimenibHoe U3y4YeHue
Mamepuarna o aumepamypHbIM UCMOYHUKaM.

[Mod2omoskKa K npakmuyeckKUM 3aHSIMUSsIM.

[odzomoska pecbepamos.

15. NepeyYyeHb OCHOBHOW M AONONTHUTENBLHOMW NUTEpPaTypPbl, PECYPCOB UHTEPHET,

HeobxoAMMbIX AN OCBOEHUA AUCLMUMIIUHBI
a) ocHOBHas nuTeparypa:

Ne n/n MCTOYHMK
lonennwesB-Kyty3oB, A.B. ®OTOHHble © oHOHHbIE KpucTannbl [/  A.B. lonenuvweB-KyTy3os,
1. B.A. l'onennweB-KyTty3os, P./. KanumynnuH. - M. :®uamatnut, 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
MaHupi3oB, B.M. KorepeHTHas n HenvHenHas ontuka (OTOHHbIX kpuctannos / B.W. MaHubizoB. - M.
2. :®Ouamatnut, 2009. - 208 c. - ISBN 978-5-9221-1201-7 ; To xe [OnekTpoHHbIn pecypc]. - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=68404
Kosznos, A. A. ®OTOHHbIE KpUCTanmnbl M3 MOMMMEPHBLIX MUKpocdep : MeToaumdeckne ykasanust /| A. A.
3. Koanos, A. C. AkceHoB. — MockBa : PTY MUP3A, 2021. — 40 c. — TeKcT : aNneKTPOHHbI // NaHb :

ANeKTpoHHO-6nbnnoteyHas cuctema. — URL: https://e.lanbook.com/book/182499

6) pononHuTenbHas nuTeparypa:

Ne n/n

MICTOYHMK

®POTOHHbIE KpUCTamnmnbl U HAHOKOMMO3UTbI: CTPYKTypooOpa3oBaHMe, OMTUYECKME W AUINEKTPUYECKUE
cBoicTBa : MoHorpadwmsa / nog pen. B.®. WabaHosa, B.A. 3bipsiHoBa. - HoBocubupck : Cubupckoe
oTaeneHne Poccuiickon akagemun Hayk, 2009. - 257 c. - (MHTerpaumoHHble npoektel CO PAH; Bbin. 21). -
ISBN 978-5-7692-1096-9 ; To xe [OnekTpoHHbIN pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=98005

CnaboycTonymBble ANMHHONEPUOANYECKME CTPYKTYPbI B MeTannmyeckux cuctemax / A.W. MNotekaes, C.B.
Omutpures, B.B. KynaruHa v gp. ; nog pea. A.W. MNMotekaesa. - Tomck : U3pgatenscteo "HTJ1", 2010. - 308 c.
- ISBN 978-5-89503-458-3 ; To xe [OnekTpoHHbIN pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=201926

B)MHOPMALMOHHbIE 3M1eKTPOHHO-06pa3oBaTebHble Pecypchbl:

Ne n/n Pecypchbl MHTepHeT
6. OnekTpoHHbIv KaTanor 3HB BI'Y https://www.lib.vsu.ru/
7. OBC "N3gatenbctBa "JlaHb" https://e.lanbook.com
8. OBC "YHuBepcuteTckas bubnuoteka online" https://biblioclub.lib.vsu.ru
9. HaumoHanbHbIV Lndposown pecypc "PYKOHT" https://rucont.ru



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

16. YuyebOHO-MeTOAMYECKOE ObOecneyeHue ANA OpraHU3auuMum CamMOCTOATENIbHOM
paboTbl:

Ne n/n MCTOYHMK

1 YyebHo-memoduueckue ykasaHUsi K MpakmuyeckuMm 3aHamusMm OucyuniuHbl "®OomoHHbIe
Kpucmarnsnbl".

2 OnekmpoHHbIU y4ebHbIU Kypc "®omoHHbIe Kpucmanibl”,

17. UHdpopMaLmnOHHbIE TEXHONOrnn, UCnonb3yemMble ANA peanM3aumm y4eoHomn
AUCLUUNIUHBI, BKITIOYaAa nporpaMmMHoe obecnevyeHne u uHhpopmaumoHHO-
cnpaBoOYHble CUCTEMbI (NP HEOO6XOANUMOCTH)

B y4ebHom npouecce ucrnonb3yromcesi credyrouwjue obpaszosamerbHble mexHonoauu. [lo
obpasosameribHbIM hopMaM: NTEKUUOHHbIE U npakmuyeckue 3aHamus. [Npeobnadarwumu memodamu u
npuemam  0byyeHuss  A6MAOMCS:  0b6bSACHUMEbHO-UIIOCMpamueHbie  (06bsicHeHuUe, okas —
demMoHcmpauyusi y4ebHo20 Mamepuana u 0p.); akmueHble (aHanus y4ebHoU u Hay4Hol Jsiumepamypabl,
cocmasrieHue cxeM U 0p.) U UHMepakmueHble, 8 MOM 4Yuc/e U epynnosble (83aumMHoe obydyeHue 8
gopme nodzomosku u obcyxOeHuss Ooknados);, UHEOPMaUUOHHbIE, MyrbmumMmeduliHbie (paboma c
calimamu akadeMuyecKux Cmpykmyp, HayyHo-uccredosamesnibCKUX opaaHu3ayull, 3/1eKMpPOHHbIX
bubriuomek u u dp., paspabomka npezeHmauudi, coobuweHull u doknados, paboma c 3EKMPOHHbIMU
obyyarowumu npospammamu u m..).

OpeaHu3ayuoHHas cmpykmypa neKyuoHHo20 3aHamus: 1. @opmynuposka memel, yenel 3aHsamus,
rnocmaHoeka rnpobnemMHoz0 eorpoca. 2. Pa3bsicCHEHUE 80MpPoCco8 MeopemuyecKoeo U npakmu4yeckozo
nnaHa 0nsi peweHusi nocmaeneHHol npobnemsl. 3. PaccmompeHue nymed peweHus npobrnemHo20
goripoca Ha KOHKPemHbIX rpumepax. 4. 3aknrodeHue, ¢hopmynuposka 6b160dos. 5. Dopmyrnuposka
3adaHusi Onsi camocmosimersibHol domauwHel pabomsbl. O38y4usaHUe meMbi criedyroueao 3aHsImusl.

Tekywuli KOHMPOJIb NPO8OOUMCS MymMeM MPOBEPKU BbINMOTHEHUS] OoMaliHe20 3adaHusi, 8X00HO20
KOHmMporis (8 sude caMocmosimersibHbIX U KOHMPOsibHbIX pabom, doknados u peghepamos).

lMpu peanusayuu OUCYUMIUHLI C  UCMOMb308aHUEM OUCMAaHUUOHHbLIX 0bpasosamesibHbIX
mexHosioeull UCMob3YMCs UHCMPYMEHMbI 351IEKMPOHHOU UHGhopMayUOHHO-06pazosameribHOU cpedbl
BIr'y «3nekmpoHHbIl yHusepcumem BIY» (https.//edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru),
cepsucbl 8udeokoHgpepeHyul (BigBlueButton, Zoom, Discord u 0p.), 3nekmpoHHass no4Yma,
MecCeHOXephbl U coucemu.

18. MaTepmanbHoO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

HoyTOyk Asus, C BO3MOXHOCTbIO NnogknoyeHus k cetu "MiHTepHeT" n obecneveHnem goctyna B
3MNEeKTPOHHYI MHMOPMaLMOHHO-06pa3oBaTenbHyto cpeay BIY, lMpoektop BenQ MS 612ST, [Hocka
MarHuTHo-mapkepHast 100*200. MNporpammHoe obecneveHue: OC Windows (WinPro 8 RUS Upgrd OLP
NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNporpammHas cuctema ans
OBHapyXeHUs TEeKCTOBbIX 3aMMCTBOBaHUN B y4ebHbIX M HayyHbix pabotax «AHTMnnarnat.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. NporpammMHbIin kKOMMANekc Ang
OBM - MathWorks. Cuctema unxxeHepHoro mogenunpoaHna ANSYS HF Academic Research.

Peanvsaumst gucUMNNMHbI C MPUMEHEHMEM 3MEKTPOHHONO OOy4YeHWs U OUCTaHUUOHHBIX
obpasoBaTenbHbIX TEXHOMOMMIN OCyLLecTBNAseTcA 4Yepe3 obpasoBaTenbHbii nopTan "OneKTPOHHLIN
yHuBepcuteT BI'Y" (https://edu.vsu.ru).

19. PoHA OLLEHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLUMI C YKazaHueM 3TanoB hopMUPOBaHUA U
nnaHupyemMbiX pe3ynbTaTtoB 00y4eHus

Kop 1 cogepxaHue MnaHupyemble pesynbTaTtbl 00y4eHus STansbl
KoMneTeHuuun (unm (nokazaTenu OOCTUXeHUs 3agaHHOro dopmmnpoBaHuns o0C*
ee vyactu) YPOBHS OCBOEHMS KOMMETEHLMM KOMMeTeHUnn (cpeactBa
nocpeacTtsomM hOpMUPOBAHUSA 3HAHWIA, (pasgenbl (TemMbl) OLEHMBaHWS)
YMEHMWN, HAaBbIKOB) OVCUUMNINHBI UK
MOZYNA U UX
HaMMeHOBaHue)



https://mooc.vsu.ru/

IIK-1.1. Cornacyer
YCIIOBUS U PEKUMBI

3HaTB: YCIOBHS M DPEXHUMBI SKCIUTyaTalllH,
KOHCTPYKTHUBHBIX ocobeHHOCTEH

Bce pasgenl

9KCILTyaTalyy, pa3pabaTbIBaeMOM ONTOTEXHUKH, ONTHYECKUX
KOHCTPYKTHUBHBIX U ONTHUKO-3JICKTPOHHBIX  NpUOOPOB U
ocoOeHHOCTEH KOMILIEKCOB.
paspabaTbiBaeMoit YMeTh: COTIacoBHIBaTh YCIOBHS M PEXUMBI
ONTOTEXHHKH, 9KCIUTyaTaLHH, KOHCTPYKTHUBHBIX KM
ONTHYECKUX U 0cobeHHOCTEH pa3pabaTbIBacMOit
OINTHKO-3JICKTPOHHBIX | ONTOTEXHUKH, ONTHYSCKHX W  ONTHKO-
puOOpOB U AIIEKTPOHHBIX IPHOOPOB H KOMILIEKCOB.
KOMILIEKCOB Bnagerb: HaBBIKAMHU OINPEACIICHUS YCIOBHI
U PEKUMOB IKCILTyaTalli, KOHCTPYKTHBHBIX
ocobOeHHOCTEN paspabaTbiBaeMoi
ONTOTEXHUKH, ONTHYECKUX U  OINTHKO-
JICKTPOHHBIX MPHOOPOB 1 KOMILJIEKCOB
I1K-1.2. Onpenensier | 3HaTh:  TpeOoBaHMI K  [apamerpam Bce paspensbl KUM
TpeOoBaHuUs K pa3pabaTbIBaeMOH ONTOTEXHHUKH.
rapameTrpam ¥Ymerb:  onpenmensith  TpeOoBaHMS K
paspabaTbiBaeMoit napameTpam paszpabarbiBaeMOi
ONTOTEXHUKU OINITOTEXHHKH.
Baanets: HaBBIKAMH OIIpeIeNICHUS
TpeOoBaHuUi K napaMmerpam
pa3pabaThIBaeMO ONTOTEXHUKH.
IK-1.3. 3HaTh:  TOPUHIMIBI  MOWCKA  HAYYHO- Bce pasgenbl KM
OcCyLIeCTBIISCT IOMCK | TEXHHYECKOH HHOpMamuu 00 H3IeIHsIxX
U aHaJn3 HAy4HO- aHaJorax pa3pabaThIBacMON ONTOTEXHUKH U
TEeXHUYECKOI OIITHKO-3JIEKTPOHHBIX npubopoB u
nH(pOPMALIUH, KOMILJICKCOB.
OTEYECTBEHHOTO U YMmern: aHaIM3UPOBATh Hay4HO-
3apy0eKHOTO ONbITa TEXHHUYECKYIO MH(OpMalnIo, OTeUeCTBEHHBIN
00 u3meIusIx 1 3apyOCKHBIH OMBIT 00 U3ACTIHSIX aHATIOTaX.
aHayorax Biiajgerh: HaBBIKAMU OCYIIECTBIICHUS TOUCKA
pa3pabaTbiBaeMoi u aHajM3a Hay4YHO-TEXHUYECKOU
ONTOTEXHHKH, nndopmanuu, OTEYECTBEHHOTO u
ONTHYECKHX 3apyOEKHOTO OMBITa 00 W3CIUSIX aHAIOrax
OINTHKO-3JICKTPOHHBIX | pa3pabaThiBaeMOil ONTOTEXHUKH, ONTHYECKHUX
npubOpOB U U ONTHKO-DJICKTPOHHBIX  MPUOOPOB U
KOMILJICKCOB KOMIIJICKCOB.
IK-1.4. Odopmisier | 3HaTh: Ppe3yJbTaThl pa3pabotku Bce pasgenbl KM
HAyYHO-TEXHHYECKUE | ONTOTCXHUKH, ONTHYECKHX W  ONTHKO-
OTYETHI O pe3yJIbTaTax | AJIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB.
pa3paboTku YMmerb: odopMIsITH HAayYHO-TEXHHUUYECKHE
OINTOTEXHHKH, oT4éTHl O  pe3ysibTaTax  pa3paboTKu
ONTHYECKUX U ONTOTEXHUKH, ONTHYECKUX U  ONTHKO-
OIITHKO-3JIEKTPOHHBIX | AJIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB.
pudopoB u Buiagers: HaBbikaMu OQOpMIICHHS Hay4HO-
KOMILJICKCOB TEXHUYECKHUX OTYETOB.
IK-6.1. 3HaTh: mepedeHb JOMYyCTUMbBIX 3HAYCHUUN Bce pasgenbl KM
OcyuecTBisier (hm3MIeCcKuX BO3ICHCTBUH.
MOATOTOBKY peecTpa | YMeThb: OCYIICCTBIISTH IOJIrOTOBKY peecTpa
JOITY CTHMBIX JIOITyCTHMBIX 3HAYCHUH bu3nIeCKHX
3Ha4YeHUl BO3ACUCTBUM Ha MpPOIIEAIINE HUCIBITAHUSA
¢busnyecKnx Marepuansl U KOMIUIGKTYIOIIME  JJIs
BO3/IeiiCTBUIA Ha pa3paboTKH TEXHOJIOTHYECKHUX MPOIECCOB.
MPOILIE/ N Biiajgerhb: HaBbIKaMH MOJTOTOBKU PEECTPOB.
HCTIBITAaHHS

MaTepHaIbl U
KOMIUTEKTYFOIIHE ISt
pa3paboTku
TEXHOJIOTUIECKUX
TIPOLIECCOB




I1K-6.2. Onpenensier | 3HATh: NPUHLUIILI ONPEACICHHUS CTEIEHU Bce paspgensl KUM

CTEICHb pe3yIbTaTOB 9KCIIEPHUMEHTAIBHBIX

JOCTOBEPHOCTU HCCIIeTOBaHUI.

pe3yIbTaToB YMeTh: COCTaBISITh pEeCTp MapameTpoB

9KCIIEPUMEHTANBHBIX | HAHOCTPYKTYPHBIX MAaTCPHAIIOB.

HCCIIeIOBaHUI U Baanerb: HaBBIKAMH OMpPEACIICHHUS] CTCIICHU

COCTaBJICHHE peecTpa | IOCTOBEPHOCTH pEe3yIBTaTOB

napamMeTpoB IKCIIEPHUMCHTAIBHBIX HCCIICIOBAHHIA.

HAHOCTPYKTYPHBIX

MaTepuaioB
ﬂpomemyTquaﬂ artrectauund KM
dopmMa KOHTPOmMs — aK3ameH

19.2 OnucaHue KpUTepueB U LIKamnbl OLEHUBaHUS KOMMETeHUUA (pe3ynbTaToB 0GyuveHus) npu
NPOMEXYyTOYHOM aTTecTauum

Mns oueHusaHus pe3ynbmamog obyyeHus1 Ha 3a4eme ¢ OUEeHKOU ucnonb3ytomcs cnedyruue
rnokaszamenu (3YHbr u3 19.1):
1) 3HaHue y4ebHO20 Mamepuara, enadeHue MOHSMUUHbLIM annapamoM U Mmeopemu4ecKuMu
OCcHosaMUu OUCYUMIIUHBI;
2) yMmeHue cesiabieamb MeopuUro C MpakmuKod;
3) ymeHue onucbieams OCHOBHbIE XapakmepucmuKu CrieKmparbHbIX npuéopos;
4) enadeHue 3HaHUSIMU O MeopPemuUYeCKUX OCHO8aX U COBPEMEHHbIX Memoodax MOSIeKyIsipHOU
crekmpockonuu.

CooTHoLIeHMe noKa3arernen, KpMTep1eB M LKarbl OLEeHMBaHUSA pe3ynbTaToB 06YyYEeHUS.

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHuunin copmmpoBaHH | Lkana oueHok
ocTH
KOMMeTeHUun
lMoceuwieHue nekyuoHHbIX 3aHamul. Omeem Ha 80MpPoCc KOHMPOsbHO- |  [1o8bileHHbIl Omnu4Ho
u3MepumesibHo20 Mamepuasia 80 8pems 3adyema. Omeembl Ha ypO8EHb
donosiHumeribHble gorpockl. Obyyarowulicsi 8 nonHol mepe arnadeem
MOHAMUUHbLIM ~ anfnapamomM U Meopemu4yeckumMu  OCHo8aMu
QucyunnuHel, crocobeH unmcmpuposams omeem rpumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedosaHul,  NPUMEHSIMb
meopemuYeckue 3HaHus 0118 peweHuUs npakmu4eckux 3adady.
Omeem  Ha  KOHMPOI/bHO-U3MEPUMErbHbIU ~ Mamepuarn  He ba3zoenlli Xopouwo
coomeemcmeyem OOHOMY (08yM) U3 repeyucrieHHbIX rnokalamersed, YpPO8€EHb
Ho obyyarowulicas Oaem npasuribHble omeembl Ha O0MoIHUMerbHbIe
goripockl. HedocmamoyHo MpoOeMOHCMPUPOBaHO MeoPemMuUYecKUxX
OCHO8 OUCUUMIIUHBI.
Omeem  Ha KOHMPOJ/IbHO-U3MepUMesbHbIlU ~ Mamepuasn  He lNopoeosnili Ydoesnemeopume
coomeemcmsyem  miobbiM  08yM(mpeM) U3 NepeyvuC/IeHHbIX ypO8EHb JIbHO
nokasamenet, obyvarowulcss daem HeronHble omeembl Ha
dornonHUmerbHble 80npockl. iMeem He rnosiHoe rpedcmassieHue o
meopemuyecKux OcHogax., 0onyckaem cyulecmeeHHble ouUbKU.
Omeem  Ha  KOHMPOI/bHO-U3MEPUMErbHBIU ~ Mamepuarn  He - Heydosnemsopu
coomeemcmeyem 0bbiM  mpeM(YembipeM) U3  1epeyqucrieHHbIX mesibHO
rnokaszamened. Ob6yvarowulics  OeMoOHcmpupyem  OMpPbIBOYHbIE,
pazmeHmapHble 3HaHus1, doryckaem 2pybbie ouwubKu.

19.3 TunoBble KOHTPONbHbIe 33a4aHUS UM UHbIe MaTepuanbl, Heo6xoaumblie
ONsi OUEHKU 3HaHMW, YMEHUW, HaBblkKOB W (MNK) onbiTa [EATEeNbHOCTH,
XapakTtepusyrwme 3tanbl OpMMPOBaAHUA KOMNETEeHLMN B npoLecce OCBOEHUs
obpa3oBaTesibHOM NporpaMmmbl

19.3.1 MNepeyeHbL BONPOCOB K 3K3aMEHY:



lMoHATHE 0 NepmoanyecKnx CTpPyKTypax.

OCHOBHbIE MOHATUS U YpaBHEHUS AN NepuognyecKknx CTpyKTyp.
BblpaxeHue ans BnoxXoBCKMX MO 3NEeKTPOMarHUTHOro nons
BbiBOA, 3aKoHa gMcnepcumn.

BrioxoBckue BOMHbI U 30HHAsA CTPYKTypa.

BparroBckoe oTpaxeHue.

Teopus cBA3aHHbIX MOA.

TBepOoTenbHbIE aHanornu.

. [noTHocTb Mop amn.marH. nons.

10. 3akoH ancnepcumn n 30HHas CTPYKTypa POTOHHBLIX KpMUCTaIIoB.
11. CnekTp oTpaXeHus 1 NPOMyCKaHWsi OOQHOMEPHbIX (DOTOHHbIX KPUCTanNsOoB.
12. OnTU4eCKMin OTKNNK POTOHHBIX KPUCTAMOB.

CoNIO kWD~

19.3.6 Tembl pedhepaToB:

1. Mepuoanyeckne CTPYKTYpbl U UX OCHOBHbIE NapamMeTpsbl.

2. PacnpocTtpaHeHne anekTpoMarHMTHbIX BOMH B NEPUOANYECKUX CTPYKTYpax.

3. AHanorus mexay onncaHmem CBOWCTB ANEKTPOHOB B KpUcTannax 1 onucaHmem CBONCTB
pacnpocTpaHeHnst 3NEeKTPOMAarHUTHbIX BOSTH B MEPUOANYECKUX CTPYKTYypaX.

4, POTOHHBbIE KpUCTANIbl Kak NPUMepP NeEPUOANYECKUX CTPYKTYP.

5. 30HHas cTpyKTypa POTOHHBIX KPUCTANIIOB.

6. lMpuMeHeHns Nepnoanyeckmx CTPYKTYP U POTOHHBLIX KPUCTaIoB.

19.4. Metogmyeckue mMaTepuanbl, onpegensiowue npoueaypbl OLEHUBAHUA
3HaHWW, YMEHWN, HaBbIKOB M (MNK) onbiTa AEATENbLHOCTU, XapaKTepu3yHLKUX
3aTanbl GOPMUPOBAHMA KOMNETEHLUN

OueHKa 3HaHUi, yMEHWUI U HaBbIKOB, XapakTepuayloLlasa aTansl GopMMpOBaHNS KOMMNETEHLMI B paMKax
U3yYeHNs ONCUMNIUHBI OCYLLIECTBMASETCH B X04e TEKyLLEen N MPOMEXYTOYHOM aTTecTaumn.

Tekylwias aTrectaumss npoBOAUTCA B COOTBETCTBMM C [lonoxeHvem O Tekywen aTtrectauuu
obyyatoLmxcs no nporpaMmmMam BbicLLero obpasoBaHms BOpoHEXCKOro rocyapCTBEHHOrO YyHMBepcuTeTa.
Tekyllas aTrectaums npoBoauTca B pOpMe: YCTHOro onpoca (MHAMBMAYanbHbIA onpoc, poHTansHas
fecena); TeCTMPOBaHMSA; OLIEHKM pe3ynbTaTOB MNpaKkTU4eckow AesTenbHocTW. Kputepun oueHuBaHus
npvBeAEHbI BbiLLE.

lMpomexyTodyHas aTTecTaumss MNPOBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MpOMEXYTOYHON
aTTecTauum obyyaroLmxcsa no nporpamMmmam BbiCLLEro 0Opa3oBaHus.

KoHTponbHO-n3MeputensHble  MaTepuanbl  MPOMEXYTOYHOM — aTTecTauum  BKMoYawT B cebs
TeopeTu4eckmne BONpoChl, MO3BOMSAIOLLME OLEHUTb YPOBEHb NMOMYYEHHbIX 3HAHUN.

lMpu oueHMBaHWM WCMONb3YEeTCs KavyeCTBEHHas Lkana oueHoK. KpuTepum oueHvBaHMSA npuseneHbl
BblLLE.



dopMa KOHTPOJIbHO-U3MepPUTENbLHOro MaTepuana

YTBEPXOAIO
3asenyoLmm kacdeapon ONTUKK U CAEKTPOCKONUU

OBumHHMKOB O.B.
nodnuck, pacwugposka nodnucu

. .2021
HanpasneHne noarotoBku / cneumanbHocTb 12.03.03 - PoToHUKa 1 onTonHdopmaTturka
OucumnnuHa_ POTOHHLIE KpUCTabl
dopma 06yueHus o4yHagd
Bua koHTpons 3a4eT C OLEHKOMN
Buag atrtectauumn NPOMEXYTOYHas
KoHTponbHo-uameputenbHbin matepuan Nel
1. lMoHATME 0 NepuoanYecKUX CTPYKTypax.
2. Teopwus cBA3aHHbIX MOS,.
MpenogaBsartenb KonpgpateHko T.C.
noodnuck pacuwugpoeka noonucu
YTBEP>XXOAKO

3asepyowmn kacdeapon ONTUKK U CNEKTPOCKONUK

OBumHHMKOB O.B.
nodnuck, pacwugposka nodnucu

. .2021
HanpasneHnune nogrotoBku / cneumanbHocTb 12.03.03 - PoToHMKA U ONTOMHGOPMAaTUKA
OvcunnnuHa POTOHHbIE KpUCTanbl
dopma 0by4eHus 0OYHas
Bua koHTpons 3a4€eT C OLEHKON
Bua atTtectauum NpPoMeXyToYyHas
KoHTponbHo-uameputenbHbi maTtepuan Ne2
1. OCHOBHbIE NMOHATUA U ypaBHEHNA O114 NepnoanyeckKnXx CTpykTyp.
2. Teopus cBsA3aHHbIX MO,
lNpenogasaTtens Kongpatenko T.C.

noonuce pacwugpoeka nodnucu



