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Kod u HaumeHogaHue ducyuniuHbl 8 cOOM8emcmeuu ¢ y4ebHbIM raHoM

1. Kog n HaumeHoBaHWe HanpaBrieHusi NoAroToBKK/cneunanbLHOCTU:

03.04.02 - dusmka

2. Mpodmnb nogroToBKM/cneunanusaumsa: OnTuka n HaHOMOOTOHMKA
3. Ksanudmkaumsa BbINyCKHUKA: Boicliee obpasoBaHue(MarucTp)
4. dopma obyueHus: QuyHas

5. Kacdhenpa, oTBevarowan 3a peanmsauuio QUCUMNINHBIL: kKadeapa OnTUKM U CNEeKTPOCKONUU

6. CoctaButenu nporpammbi: Koponee Hukuma Bukmoposuy, K. b.—M. H., O0UEHmM

OsyuHHUKo8 Onee Bnadumuposu4, O0KmMop ghU3UKO-

Mamemamu4ecKux HayK, rnpogeccop

7. PekomeHpgoBaHa:  HMC dusuyeckoro do-ta BI'Y npotokon Ne6 ot 20.06.2023

(HaumeHosaHue pekomeHdyrowel cmpykmypel, 0ama, HoOMep rpPomoKona,

ommMemkKu o rpodreHUU 8HOCAMCS 8PYYHYI0)

8. YuebHbIN ropa: 2024/2025 CemecTp(bl): 3




9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Lensmu ocgoeHusi y4ebHoU OucyuniauHbl A8/5H0MCcs: NO3HAKOMUTL CTYAEHTOB C (PMU3nMYecKuMu
OCHOBaMy BOMHOBOAHOM (DOTOHUKW, BKMOYad pacrnpocTpaHeHWe 3feKTPOMarHUTHbIX BOMH B
UMAMHOPUYECKMX W MMaHapHbIX OMTMYECKUX BOSIHOBOAAX, du3ndeckme adekTbl U SBfeHUs B
BOMHOBOAHbIX CTPYKTYpax.

3adayu y4yebHoU OuCUUNIUHbI:

- cchopmmpoBaTb CMOCOOHOCTb MCMNOMb30BaTb COBPEMEHHbIE (hyHOAAMEHTarnbHble 3HAHWUS MO
BOSTHOBOAHOW (DOTOHMKE, OCHOBHblE 3aKOHbl BOSIHOBOAHOWM (OOTOHMKM B NPOdECCMOHaNbLHON
AEeATenbHOCTY;

- U3y4nTb COBPEMEHHOE npeacTaBneHne 06 OCHOBHbIX MPUHLMNAxX MOCTPOEHMSI BOFIOKOHHbLIX
CBETOBOAHbIX 9IEMEHTOB Ha OCHOBE COBPEMEHHbIX MaTepranos, a Takke BOFNIOKOHHbIX f1a3epoB.

10. MecTo y4ye6HON aucuMnuHbl B cTpyktype OOM: Kypc b51.B.02 «BoaHoBomHast (HOTOHHKAY
SIBJISICTCA JUCHUIUIMHOW BapUaTUBHOM YacTH ukia b1,

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
MK-1 CnocobeH k MK-1.3 | MNponsBoguT aHanu3 | 3HaTh: yCIOBHS M  PEXKUMBI  IKCILTyaTalHH,
dHOPMYnMpPOBKE K MCXOOHbIX KOHCTPYKTHBHBIX OCOOEHHOCTEel pa3pabaTbiBaeMoOit
aHannsy Tpe6OBaHV|l7| K ONTOTCXHUKH, ONTHYCCKUX M OHNTHKO-3JICKTPOHHBIX
nocTaBneHHon napameTpam NpHOOPOB M KOMILICKCOB.
3agayn pa3pa6aTb|BaeMb|X YMeTh: COrJIaCOBBIBATh yciaoBuA u PCIKHUMBI
nccrenoBaHvi B ONTUYECKNX N SKCIUTyaTalliy, KOHCTPYKTHBHBIX  OCOOCHHOCTEH
06J'|aCTVI OMNTUKN N ONTUKO- pa3pa6aTLIBaeM0171 OIITOTCXHUKH, OIITHYCCKHUX H
HaHOMOTOHMKN, a QINEeKTPOHHbIX ONTHUKO-3JICKTPOHHBIX IPUOOPOB U KOMILIEKCOB.
TakKe CMeXHbIX npmbopos Baagers: HaBblkaMM OIPEIENICHUS YCIOBUH W
obnacTew Hayku n PEKUMOB 9KCITyaTaluu, KOHCTPYKTUBHBIX
TEXHUKN, ocobeHHOCTeW  pa3pabaThIBaeMON  ONTOTEXHUKH,
obocHoBaHHO ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX MHPHOOPOB U
BblOMpaTb KOMILIEKCOB
TeopeTnyeckne un
3KCnepuMeHTarbH
ble MeToabl
MK-3 | CnocobeH K | MK-3.1 AHanusnpyet
pa3paboTke n Hay4Ho-
onTuMu3saunu TEXHUYECKYIO
TEXHOMormmn NMHpopmaumio no
npovsBoacTBa paspaboTke
npmbopos OMNTUYECKNX n
KBaHTOBOM ONTUKO-
ANEKTPOHUKU n AMNEKTPOHHbIX
POTOHUKM Ha npmbopos n
OCHOBE KOMMNIeKcoB
HaHOCTYKTYPHbIX
MaTepuanos MK-3.2 Cornacyet ycnosus
" peXnUMBI
aKcnnyaTauun,
KOHCTPYKTMBHbIX
ocobeHHocTew
paspabaTtbiBaemMbix
OMNTUYECKNX n
ONTMKO-
AMNEKTPOHHBIX
npnbopor n
KOMMNJIEKCOB,




onpegensiet
TpeboBaHus K
napameTpam

MK-3.3 MnaHnpyet
NPOEKTHbIE n
nccnegoBaTtenbckue
paboThl,
npoekTupyeTt
TEXHOMNOrMYEeCKNN
npouecc
npou3BoAcTBa
npnbopor
KBaHTOBOM
ANEKTPOHUKM n
OTOHUKN Ha
OCHOBE
HaHOCTYKTYPHbIX
MaTepuanos, ymeet
paspabatbiBaTb

TEXHOJI0ITN4Y€eCKyto

JOKYMeHTaLmo,

KoopanHMpoBaTb

AeATenibHOCTb

pabouux rpynn

MK-4 | CnocobeH MK-4.2 Pewasa pasnuyHble | 3HaTh: TPHUHOWIBI TIOMCKAa HAyYHO-TEXHHUYECKOH

npodeccnoHansHo npodeccuoHanbHble | vHGOpMaMu  JUIi  OHpelelieHHs  KOMIUIeKca
pabotatb c 3agayn, NpuMeHsieT | TpeboBaHmii K pa3pabaTbiBAEMOMY  ONTHKO-
nccrnegoBaTenbCku 3HaHUSI PU3NYECKUX | DICKTPOHHOMY MPUOOPY
M " NMPUHUMMNOB paboTbl | YMeTb: MPOBOMUTH MOUCK HAYYHO-TEXHHYECKOI
ncnblTaTenbHbIM npmbopos uHbDOpPMAMK UL OMpEACNCHHS  KOMILICKCa
obopynoBaHuem, KBaHTOBOM TpeOboBaHMil K  pa3pabaTbIBAEMOMY  ONTHKO-
npubopamu " SMEKTPOHMKM W | SIeKTpOHHOMY NpUOOPY.
ycTaHOoBKamu B OTOHMKM, Ga3oBbixX | Baaxerb: HaBBIKAMH IOUCKA HAYYHO-TEXHHYECKOU
npegMeTHOn TEXHOMNOrMYeCcKMX uHbpOpMaALMK  JJIsL  ONpEACNICHUS  KOMILIEKca
obnactu npoLeccos n | TpeboBaHMA K  pa3pabaTbiBaeMOMY  OITHKO-
KBAHTOBOW TEXHOMOTMYECKoro 3JIEKTPOHHOMY TIPHOODY.
ANEKTPOHUKN n O60pyD,OBaHI/IFI.

POTOHUKM

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHunuax/yac.(s coomsemcmeuu ¢ y4e6HbIM AaHOM) —
4 | 144 .

PopmMa NPOMEXYTOYHON aTTeCTaLMUM(3ayem/sK3ameH) IK3amen

13. TpymoeMKocTb Mo Buaam y4yebHon paboTbl

TpyooemMKocTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
3
AyOMTOPHbIE 3aHATUA 44 44
nexkumu 14 14
B TOM ymcne: npakTnyeckme
naGopaTopHble 30 30
CamoctosTensHasa pabota 64 64
B TOM 4ucrie: KypcoBas pabota (NpoekT)
dopma NpoMEXYTOYHOM aTTecTaumm 36 36
(9k3ameH — 36 yac.)
WNToro: 144 144




13.1. CogepxaHue QUCLUMNIUHDI

n/n HanmeHoBaHue pasgena
CopepxxaHue pasgena QUCUUnnHLI
ONCUMNNUHbI
1. Jlekuum
1.1 BBeneHve B BONTHOBOAHYIO BonHoBogHas ooTOHMKA — onpeaeneHune, npeameT, Lenu, 3agayu un
OTOHUKY obnactu npunoxeHnst. OCHOBHbIE 3N1IEMEHThbI BOTTHOBOAHON (POTOHMKM.
1.2 dusuka pacnpocTpaHeHus PacnpocTtpaHeHne onTudeckunx BosnH B BelecTBe Pa3oBas u
3NEKTPOMAarHUTHbIX BOMH B rpynnoBas ckopocTb. [[pynnoBoe Bpems 3agepxku. dranka nonHoro
ONTUYECKOM BOJTOKHE U BHYTPEHHEro oTpaxeHus. [JucnepcnoHHble SBNEHUs B ONTUYECKMX
nnaHapHbIX ONTUYECKNX cseToBogax. Yucnosasa anepTtypa. MHOroMmoaoBOCTb ONTUYECKOIO
BOJTHOBOAAX. BOJIOKHa.
1.3 MHorocnoriHble nnockune BonHoBogHble MOAbI MIOCKMX BONTHOBOAOB. TeopeTnyeckoe
BOJIHOBOAbI. onucaHve MoA B TPEXCIONHOM MniaHapHOM BOJHoBoAe. [onockoBble
BOMNHOBOALI. BekTopHOE BONMHOBOE ypaBHeHWe. Cnocobbl peLleHus.
[ncnepcroHHble ypaBHEHNSI MHOTOCMOWMHBIX MNIOCKMX BONTHOBOOOB.
AHanuTuyeckoe onucaHme BONOHOBOAHBLIX MO, UX OPTOrOHaNbHOCTb,
ycnosus pa3oBOro CUHXpOHU3Ma Ha rpaHuLle pasagena
ON3NEKTPUYECKUX cpel. XapakTep pacrnpeaeneHns HanpspkéHHOCTEN
nonsa npu TE- n TM-nonapusaunn. Baanmogencreme BOSTHOBOAHbLIX
MOoA. ONEMEHTbI TEOPUN CBA3aHHbIX MOA.
1.4 YcTpoicTBa cornacoBaHus B OnTtunyeckoe cornacoBaHune. BBoa v BbiBOA U3nyyeHus B
BOMHOBOAHOW (DOTOHUKE. TOHKOMJIEHOYHbIN BOMHOBOA. YCTPOMCTBA COrnacoBaHus
MHTErpanbHO-ONTUYECKUX BOSTHOBOAOB M BOJSTIOKOHHbLIX CBETOBOOB.
CBA3b Mexay BONMHOBOAaMU. VIdyyeHne ycrnosuii BBOAA U3MYyYeHNs B
LUMNMHAPUYECKUIA 1 MNaHapHbIA BOJTHOBOAbI.
1.5 KomMnoHeHTbl BONTHOBOAHOM MpeobpasoBaTtenu mog. ICTOYHUKN U OeTEeKTOpPbl ONTUYECKOro
POTOHUKN. nany4eHus. BonokoHHo-onTuyeckue nasepsol. Jlazepsl ¢
pacnpeaeneHHon obpaTHoW cBsA3blo. BonokoHHO-oNTUYECKMe
aaTtuvkun. BonokoHHO-onTu4eckne MHpOPMaLnoHHO-N3MepUTENbHbIE
cuctembl. BonokoHHbIe rupockonsl. MIHTerpanbHo-onTU4eCK1in
doToaeTeKkTop.
2. JlTabopamopHbie pabomsbi
2.1 Beopg nanyyenus B Cnocobbl 1 ycTpoiicTBa BBOAA U3IyYeHUsI B
ONTUYECKUA BONTHOBOA. ONTUYECKUIA BOTHOBOA,.
2.2 M3yyeHne onTnyeckmx Knaccudgukaumsi BONIOKOHHO-OMTHUYECKMX Kabenen.
kabenen pasnuyHoro CTpYKTYypHbIE 3NeMEHTbI BONTIOKOHHO-OMTUYECKNX
HasHayeHus kabenen.
2.3 NameputenbHoe @yHOameHmMarsbHbIe MOHAMUS OMMUYeCKUX U3MepeHUU.
obopynoBaHue aons CmaHdapmHble 80/10KOHHO-0IMUYECKUe Mmecmal.
ONTOBOJIOKOHHbIX FIMHWI Usmepumernu onmuyeckol MOUWHOCMU.
Pegprnekmomempel. Onmuyeckue mecmepsil.
2.4 MccnepoBaHme NOCTOSIHHbIX ATTeHaTepbl 4N ONTUYECKMX BONHOBOAOB 1
N NEePEMEHHbIX BOJTOKOHHO-OMNTUYECKUX JIMHUI CBA3N. Tunbl 1
atTeHoaTopos gns BOJIC Ha3HayeHue.
2.5 M3yyeHne pasnnyHbix BUAOB OnTtunyeckme passBeTBUTENM, Jenutenu. Tunmbl U Ha3HayeHwue.
ONTUYECKMX OcobeHHOCTH yCcTponcTBa.
pa3BeTBUTENEN NO
KO3a(pdhUUMEeHTy aeneHns
2.6 MccnepoBaHue pasbeMHbIX CoeguHeHne BonokoH. Mpobnembl coeanHeHUs.
coeguHeHnn BOJIC: MoaroTtoBka KOHLOB BONMOKOH. CpalymBaHne BOMOKOH.
apantepsl TUNoB ST, FC, Tunbl KOHHEKTOPOB 1 Ux cBoncTBa. OnTuyeckue
LC, SC no BHOCMMbIM COEANHUTENN.
noTepsm
2.7 MccnepoBaHue BONOKOHHO- YcTpoWncTBa Ans KOHTPONSA KavyecTBa curHana B
ONTUYECKON NNHUKN CBA3N C BOJTOKOHHO-OMNTUYECKUX NUHUSAX cBA3N. OnTudeckue
NMOMOLLbIO ONTUYECKOro pednekTomeTpsbl.
pednekromeTpa
2.8 WccnepoBaHne BONOKOHHO- Cnocobbl onpeaeneHnst o6pbiBa B BONTOKOHHO-
ONTUYECKOM NIMHUN CBA3K C OMNTUYECKOMN NINHUN.
06pbIBOM (aTTEeHI0aTOpPOM)
B cepeauvHe C NoMoLLbto
pednekromeTpa
2.9 WMccnepoBaHue BONOKOHHO- BnunsiHme narnba onTMyeckoro BONoKHa Ha
ONTUYECKON NNHUKN CBA3N C pacnpocTpaHeHne U3nyyeHus.
M3rndom ¢ NOMOLLbIO
pecnekTomeTpa
2.10 WMccnepoBaHve noTtepb B MexaHn3Mbl NOTEPb B ONTUYECKMX BONTHOBOAAX.

BOJTIOKOHHO-ONTUYECKOMN
JINHUWN CBA3M Ha pPa3HbIX

PaccesaHuve cBeTa B gpyrve moabl BonHoBoaa. MNoTepu
Ha nsrnbe.




| anuHax BonH

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue TeMbl
(pasgena) gucumnnuHel

Buabl 3aHATWI (KONIMYECTBO YacoB)

Jlekuumn

MNpakTnyeckne

JlabopaTtopHble

CamocTtoaTenbHas
paboTa

Bcero

1

BeeneHve B BONTHOBOAHYIO
(OOTOHUKY

1

2

dusmka pacnpocTpaHeHus
3MNeKTPOMarHMTHbIX BOSH B
OMNTUYECKOM BOSOKHE U
nnaHapHbIX ONTUYECKNX
BOJIHOBOAAX.

MHorocnowHble nnockue
BOJTHOBO/bI.

YcTpoiicTBa cornacoBaHus B
BOMHOBOAHOW (DOTOHUKE.

KoMMOHEeHTbl BONMTHOBOAHOM
OOTOHUKN.

(o2 20 I & I I N B @}

Beog, n3ny4vyeHua B
ONTUYECKMUIN BOSTHOBOS,

Al O|O | O

@ | 0 | 00 | ©

MN3yyeHne ontuyeckux
kabenen pasnmM4Horo
HasHayeHus

N3meputenbHoe
obopynoBaHue ons
OMNTOBOJTOKOHHbIX JIMHWNA

ViccnegoBaHue NOCTOSAHHbIX
N nepemMeHHbIX
atTeHroaTopos gnsa BOJIC

10

M3yyeHne pasnunyHbix BUAOB
ONTUYECKNX

passeTBUTENEN MO

KO PULNEHTY AeneHns

11

WccnepoBaHue pasbeMHbIX
coeguHeHnn BOJIC:
apantepsl Tunos ST, FC,
LC, SC no BHOCUMbIM
notepsim

12

WccnepoBaHue BONOKOHHO-
ONTUYECKOW NTIMHWU CBS3U C
NMOMOLLLbIO OMTUYECKOTO
pecnekTomeTpa

13

ViccnegoBaHue BONIOKOHHO-
ONTUYECKOW NNHWMN CBSI3N C
06pbIBOM (aTTEHI0ATOPOM)
B CepefMHe C MOMOLLbI0
pednekTtomeTpa

14

VMccnenoBaHne BONOKOHHO-
OMNTUYECKOW NTUHUU CBA3N C
M3rnbom ¢ NOMOLLbIO
pecnekTomeTpa

15

WccnegoBaHne noTtepb B
BOJTIOKOHHO-ONTUYECKON
JIMHUKN CBA3M Ha pa3HbIX
AnnHax BOJTH

WToro:

14

30

64

144

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 OUCLUNIIUHBI

Cc

npedocmasneHuem

OcHo8HbIMU 3marnamu 0C80eHUST OUCUUMIUHbI S18IISIOMCS:

N3yyeHue y4ebHol, HayyHOU U MemoOuyYeckol rfumepamypbl, Mamepuasnos nepuodu4yecKux
u3daHul ¢ rpusredyeHuemM 31eKMpPOHHbIX cpedcme Hay4YHoU UHghopmMmayuu.
lModzomoska k rnabopamopHbIM 3aHAMUSIM.

B xode noGzomosku K meKywuM ammecmayusiMm U rnpoMexymoyHol ammecmayuu cmyO0eHmy pekoMmeHOyemcs
aKmueHO UCIob308amb 371EKMPOHHbIU obpazosamerbHbIl nopmarn Moodle — anekmpoHHas cpeda QuUCUUNIUHbI,

npeseHmauut

nekuyutl, 3adaHull

ons

8bIMOSIHEHUS]  1abopamopHbIX

pabom,




doronHUMeribHO20 meopemu4yecKko20 Mamepuara U HOpMamusHO-pasosbix O0KyMEHMOo8 o memam U rnepeyHed
gorpocos 0r1s1 M0020mMOBKU K MeKywuM ammecmauyusm U rpoMexXymoyHol ammecmauyuu. Takxe cmyOdeHmy
pekomeHAyemcs Ucrnosib3o8ame 8eCcb Habop Memodo8 u cpedcma CO8PEMEHHbBIX UHGOPMaUUOHHbLIX MEeXHOo10aul
0151 u3y4deHuUss omeyecmeeHHOU U 3apybexHou fumepamypb! Mo OUCUUMNIUHE, OUEHKU U aHanu3a ee meKyueao
cocmosiHUsS U nepcriekmue passumusi. Emy npedocmasnsiemcsi 603MOXHOCMb pabomamb 8 KOMIMbIOMEePHbIX
Knaccax ¢hakynbmema (313a aydumopusi), umems Gocmyrn K MHMepHem-pecypcaMm U 371eKMPOHHOU rno4yme,
ucronb3o8ames  uMerowuecs Ha Kaghedpe ONMUKU U  CIEeKmMPOCKONuUU  u3UYecKoeo hakynbmema
UHGhOPMayYUOHHbIE MEXHOJI02UU, UCM0/1b308amb pecypcbl 30HanbHOU Hay4Hou 6ubnuomeku BI'Y, e mom 4ucrne
3/1IEKMPOHHO-6UbIUOMEYHbIE CUCMEMBI.

15. TMepeyeHb OCHOBHOM WU AOMONIHUTENILHOU §nUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoaUMbIX O OCBOEHUS AUCLUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeuu
¢ mpebosarusimu TOCT u ucrionsb3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
Cknisipos, O. K. BornokoHHO-onmu4yeckue cemu u cucmembi cesidu : yyebHoe nocobue : [16+]/ O. K.
1 Cknisipos. — Mockea : COJIOH-TPECC, 2009. — 266 c. — (bubnuomeka uHxeHepa). — Pexxum docmyna: rno

nodnucke. — URL.: https://biblioclub.ru/index.php?page=book&id=117684 (

lonyaperko, A. M. OcHoebl meopuu onmuyeckux 8oriHogo0os / A. M. 'oHyapeHko, B. A. KaprieHko, Y. A.
2 loHuapeHko. — MuHck : Benopycckas Hayka, 2009. — 296 c. — Pexxum docmyna: o nodnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=89939

Cokoros, C. A. BorokoHHO-onmu4ecKkue fUHUU C853U U UX 3awjuma om 8HeWHUX 8usiHUl : y4ebHoe
rnocobue o kypcy «BOJIC u lNK» : [16+] / C. A. Cokonos. — Mocksa ; Bonozda : IHghpa-UHxeHepusi, 2019.
— 173 c. : un., mabn., cxem. — Pexxum docmyna: o nodnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=564840

6) gononHuTenbHasa nuTeparypa:

Ne n/n MCTOYHNK

1 BonokoHHO-onTUYeckue cuctembl nepegaym : y4ed. ansi sysos / M.M. Bytycos [u ap.] - M. : Pagno n
cBsA3b, 1992, — 416 c.

P. ®pumaH. BorokoHHo-onmuyeckue cucmemsi cesisu : [epesod ¢ aHen. / 10d ped. H. H. Cnenosa - M.:
TexHocgbepa, 2003 e., 590 cmp.

Cknsapos, O.K. BonokoHHo-ontu4yeckme cetu n cuctembl cBsasun / O.K. CknspoB .— Mockea : COJIOH-
3 MPECC, 2009 .— 266 c. — (bubnuoTteka nHxeHepa) .— ISBN 5-98003-147-2 .—
<URL:http://biblioclub.ru/index.php?page=book&id=117684>.

lMuxmur A.H. Onmuyeckas u keaHmosas 351eKmpoHuka : y4eb. dns ay3oe / A.H. MNMuxmuH. — M. :

Bbicwasi wkona, 2001. — 314 c.

2

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie pecypcbl UHTEPHET)*:
Ne n/n Pecypc
1. | MNowuckosas cuctema e-library.ru
2. | MNMowuckoBas cuctema google.ru
3 OnekTpoHHas Gubnuoteka oneunTenbCckOro coBeTa MexaHWKo-matemaTtuyeckoro dhakynbteta MY
* | lib.mexmat.ru
4. | EanHoe okHO gocTyna K obpasoBaTenbHbIM pecypcam. bubnuoteka http://window.edu.ru/
5. | OnekTtpoHHbIv kaTanor 3HB BI'Y https://www.lib.vsu.ru/

* BHadvane ykasbiBawotca OBC, ¢ koTtopbiMm wmmetoTca porosopa y BIY, 3aTem OTKpbiTble 3MEKTPOHHO-
obpaszoBaTerbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecrnevyeHUss ANsi CaMOCTOSATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
npakmu4yeckux (KOHMpPOsbHbIX), Kypcosbix pabom u dp.)

Ne n/n MICTOYHNK
1 P. ®pumaH. BoriokoHHO-onnmu4eckue cucmembi cesasu : [lepesod ¢ aHen. / od ped. H. H. Cnenosa - M.:
TexHocgbepa, 2003 e., 590 cmp

CknsapoB, 0.K. BornokoHHo-onTuyeckne cetu n cuctemsl casm / O.K. CknsipoB .— Mockea :
2 COJIOH- MPECC, 2009 .— 266 c. — (BubnuoTteka ntxeHepa) .— ISBN 5-98003-147-2 .—
<URL:http://biblioclub.ru/index.php?page=book&id=117684>.
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17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNOoNb3yeMble Mpu peanus3auum y4ebHOWM
OUCUMNNUHBLI, BKMOYasA [AOUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe o6y4yeHue):

OHnanH Kypc «BonHosoaHas (hOTOHMKa»

B yuebHoMm npouecce ucrionb3yromces criedyroujue obpaszosameribHble mexHonoauu. 1o obpazoeameribHbIM
opmam: NeKyUOHHbIe U rfpakmuyeckue 3aHamus. [Ipeobnadarwwumu memodamu u npuemam o0b6ydeHus
A6M150MCS; 06bACHUMEbHO-UMICMpamueHbie (06bsiCHeHUe, nokas — deMoHcmpauyus y4ebHo20 mamepuarna u
0p.); akmusHble (aHanu3 y4ebHoU u Hay4yHOU flumepamypbl, cocmasseHue cxem u 0p.) U UHmepaxkmueHbie, 8 Imom
qucrie u epyrnnosbie (83auMHOe obydeHue 8 chopme Mod20moeKku U obcyxdeHusi O0Knados);, UHGHOPMaUUOHHbIE;
mynbmumeduliHblie (paboma ¢ calimamu akadeMu4YecKux CImpyKmyp, Hay4yHo-uccredosamersibCKUX opeaHu3ayud,
3MIEKMPOHHbIX 6ubnuomek u u O0Op., paspabomka npeseHmauyul, coobuweHuli u Ooknados, paboma c
3M1EKMPOHHbLIMU 0ByHatouwuMu fnpospammamu u m..).

OpeaHu3ayuoHHasi cmpykmypa JIeKUUOHHo20 3aHsamus: 1. @opmynupoeka membl, yened 3aHsamus,
rnocmaHoeka rnpobnemMHoz0 gorpoca. 2. PasbsicHeHUe 80rpOCO8 Meopemuyeckoa0 U fpakmu4yeckoao rnaaHa ons
peweHus nocmassneHHol npobnemsi. 3. Paccmomperue rniymel peweHus npobnemMHo20 8ornpoca Ha KOHKPDeMmMHbIX
npumepax. 4. 3aknwoyeHue, opmynuposka 6bieodos. 5. ®opmynuposka 3adaHusi Onss camMocmosimesibHOU
domawHel pabomsi. O38yyusaHue membl criedyroueao 3aHImusl.

OpzaHu3ayuoHHas cmpykmypa fabopamopHo20 3aHamus: 1. @opmynupoeka yenel 3aHImus U omeemal Ha
goripocbl cmydeHmos. 2. O3HakoM/ieHUe C meopemu4yeckol OCHO80U pabombi, OCHOBHbIMU Mpuemamu U
mexHukol be3onacHocmu npu pabome c ucrionb3yembiMu npubopamu u peakmueamu.3. BbinosiHeHuUe
aKkcriepumMeHmarsbHoU Yacmu pabombi. 4. Obpabomka aKcriepuMeHmarsbHbIX pe3yfbmamos U npedocmasneHue
ux Ornisi npedsapumeribHOU MPoBepPKU rpernodasamerio.

Bawjuma nabopamopHoli pabombl NPoB8OOUMCS C UEesbio 8bIsIBIIEHUS YPOBHS OCBOEHUSI Mamepuasa o
memamuke pabombl, criocobHocmu OGamb PAasUIIbHY0 MPAaKmMosKy pe3yfnbmamam, MOfyYeHHbIM pu
8bIronHeHUU pabomel. 3awjuma pabomsl 3aknoyaemcsi 8 oghopMmeHUU pabom, ycmHoul becede npenodasamerns
€O cmyOeHmMOM 10 MofyYeHHbIM 8 pabome pe3yrfibmamam U OCHOBHbIM MeopPemuyYecKUM MOHAMUSIM 110 meme
pabomai.

Tekywuli KOHMPOb NMPOBOOUMCS MyMeM MPOBEPKU 8bINMONIHEHUSI doMawHe20 3adaHusi, 8XOOHO20 KOHMPOssS
(8 8ude camocmosimesibHbIX U KOHMPOribHbIX pabom, doknados u peghepamos).

lpu peanu3ayuu OuCUUMIUHbI C UCMOMb308aHUEM OUCMAaHUUOHHbIX obpa3oeameribHbIX MmexHoso2ul
UCIonb3yrmcst UHCMPYMEHMbI 3/1EKMPOHHOU UHGOopMaUuUOHHO-0bpa3ogameribHol cpedbl BI'Y «3neKkmpoHHbIU
yHusepcumem BIl'Y» (https://fedu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsucbi 8UGeOKOHepeH Ul
(BigBlueButton, Zoom, Discord u 0p.), 31ekmpoHHas no4ma, MecceHOXepbi U coycemu.

18. MaTepMaano-TeXHuquKoe obecneyeHue AUCUUNJIUHDLI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKMYeHUss K cemu "MIHmepHem" u obecnedyeHuem docmyrna e
3IEKMPOHHY UHGhOPpMayUuoHHO-0bpazosamesbHyo cpedy BI'Y, Npoekmop BenQ MS 612ST, [Jocka mazHUMHO-
mapkepHas 100%200. lNpoepammHoe obecrieyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [IpoepammHasi cucmema Orsi OBHapyXeHUsi MeKCcmoebIX
3aumcmeosaHuli 8 y4ebHbIX U Hay4YHbix pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. [Ipoepammubili kommnnekc Ona OBM - MathWorks. Cucmema
UH)XeHepHo20 modenuposaHust ANSYS HF Academic Research.

YuyebHo-Hay4yHasi ayOumopusi Onsi ripoeedeHusi rabopamopHbIX 3aHsamul: Habop OrnmuKO8OIOKOHHO20
obopydosaHusi 8 cocmase: pomb ®peHens FR600QM; usmepumens mowHocmu PM120VA; S120-FC adanmep;
adarimep S120-SMA; BonokHo mHozomodosoe M72L02; BorokHo mHoeomodoeoe M72L05.

AydQumopusi 0511 2pynnosbix U UHOUusUQyarbHbIX KOHCYnbmayud

Aydumopusi dnsi camocmosimernibHol pabomebl, KOMMLIOMEPHBbIU Krnacc ¢ docmyrnom K cemu «MHmMepHem»:
KoMrbromepbl (MOHUMOpPLI, cucmemHbie 6roku) (15 wm.)

Pearnusayus ducyuniuHbl C NPUMEHeHUEM 371IEKMPOHHO20 00yyeHUsT U OUCMaHUUOHHbIX 06pa3osameribHbIX
mexHosioauli ocyuwjecmesisemcsi 4yepe3 obpazoeamersibHbIl ropmasn  "OnekmpoHHbIl  yHusepcumem BlY"
(https://edu.vsu.ru).

19. ®OHA OLEHOYHbIX CPeACTB:
19.1. MepeyeHb KOMMNETEeHUUN C yKa3aHMeM 3TanoB POPMUPOBAHUA U NMITAHUPYEMbIX pe3ynbTaToB
06yyeHus
Mopsigok oueHkn 0CcBOEHNA obyyarowmmmncs yuebHoro martepmana onpeagensercs
coaepXXaHmem cneagyrwmnx pasgenoBs gUCUUNITNHBIL

Kog u copepxaHue MnaHnpyemble OT1anbl opMmnpoBaHms
KoMneTeHuuu (unu pe3ynbTaTtbl 00y4YeHus KoMneTeHuun (pasgensl ®0C
ee 4yactin) (nokasatenu AoCTUXeHUs | (TemMbl) ANCUUNANHBI UK (cpegcTBa oLleHMBaHNUSA)



https://mooc.vsu.ru/

3a4aHHOro YpOBHS
OCBOEHMWS KOMMETEHLNM
nocpeacTBoM
dopMmnpoBaHNA 3HaAHWN,
YMEHUIN, HaBbIKOB)

MoZynst U Ux
HanMeHoBaHue)

MK-1. CnocobeH k
dopmynmpoBke n
aHanuay
NnocTaBfIEHHON
3agayn
nccrnegoBaHui B
obnacTty onTUKN n
HaHOMOTOHUKN, a
TakKe CMEXHbIX
obnacten Hayku u

3HaThb: OCHOBHbI€
pasgensbl PU3NKM
Heobxoaumble ang
pelleHns Hay4HO-
MHHOBALMOHHbIX  3a4au,
" NPUMEHeHNsI
pe3ynbTaToB Hay4HbIX
nccrnegoBaHnin B
MHHOBALMOHHOWN
OeaTenbHOCTH

BBeneHune. BonokoHHO-
OMNTUYECKUI Kabernb.
OnTuyeckme pasbemsl,
CPOCTKM M NaCCUBHbIE
ONTUYECKMe YCTPONCTBA

McTo4yHMKM cBeTa.
[eTekTopbl cBETA.

YxyaoLueHve nepegayu

TEXHUKN, YMeTb: pewatb Hay4Ho- ceera.
060CHOBaHHO MHHOBALWOHHbIE 33734, AKTUBHbIE onTuueckme
BbIOupaTh " NPUMEHSITb ycTpoucTtBa.
TEOPETNHECKME 1 pesynbTaThbl Hay4HbIX
aKCTIEPUMEHTArbHBIE | MCCrienoBaHMil B MynbTunnekcmpoBaHue ¢
MeToAabl MHHOBALMOHHOW pasaeneHnem no anuHe
[esTenbHOCTU. BOMHbI
rIK-3. Criocoben k CWHXPOHHLIE ONTUYecKkue
gﬁiﬁ;ﬁg;ﬁin Sg:g’:“;:HHbIMM cet SONET un YCTHbIN onpoc. OT‘-leT
TEexXHONOMMI cnocobamu peLLeHIs CUHXpOHHas undposas no na60gaTopHom
npon3BoacTBa Hay4YHO- WHHOBALMOHHbIX wepapxus SDH pabote
nNpmMbopoB KBAHTOBOW | 3agau, " ymeTb
SMEKTPOHUKM U NPUMEHSTL  pesynbTaTbl CoefunHeHne onTUYeCKnX
(POTOHMKM HA OCHOBE | Hay4HbIX UCCMEA0BaHU B cuctem. HapyxHas
HAHOCTYKTYPHbIX MHHOBALIMOHHO npoknaaka BOJIC
MaTtepuarnos OEeATENbHOCTH
HocTynHocTb 1
MK-4. Cnoco6eH besoTkasHocTb BOJIC
npodeccuoHansHo
paboTaTh C MbpnaHbie cnctemsl, ¢
nccrnenoBaTenbCKuM MEAHBIMU Xunnamu n
W UcnbiTaTenbHbIM ONTOBOJIOKHOM
obopyanoBaHuem,
npuGopamm u BHyTprobbekTHas
yCTaHOBKaMU B kabenbHasa nNpoknagka c
npeﬂMeTHoﬁ |/|C|-|Oﬂb30%aHV|eM
obnacTtv KBaHTOBOM BOJTOKOHHOU ONTUKN
3NEKTPOHUKN U
POTOHMKM [Nounck HemcnpaBHOCTH
cetn
MpomexxyTouyHasa aTTecTauus (3K3ameH) KUM

19.2 OnucaHue Kpumepuee U WKasbl oyeHusaHusi KomrnemeHyul (pesynbmamoe oby4eHusi) npu
npomMexymoyHoli ammecmauyuu

[nsa oueHusaHusi pe3ynbmamoe obyyeHuUsi Ha 3a4eme ucronb3ytomcs credyrouue rnokadamenu (3YHbi u3

19.1):

1. 3snanue y’~I66H020 Mamepuara, ernadeHue MOHSAMUUHbIM arnapamomMm U meopemu4yecKkumu OCHO8aMu

oucyunnuHel;

2. yMeHue cesi3bigambs Mmeopuro C nNpaxkmukol;
3. yMeHue ornucbieamb OCHOBHbIE XapakmepUCMUKU CrieKkmparbHbIX Mpubopos;

4) enadeHue 3HaHUSIMU O MEOPemuUYEeCKUX OCHO8ax U COBPEMEHHbIX Memodax MOJIEKYSPHOU CIeKmMpPOCKONuU.

CooTHoleHne noka3saTenen, KpUTepPUEB U LIKalnbl OLeHMBaHNUA pe3yNnbTaToB 06y4YeHus.




YpoBeHb

KpuTepum oueHnBaHns KOMNETEHLNIA copmmpoBaHH | LWkana oueHok
ocTH
KOMMEeTeHLNN
lMoceweHue nekyuoHHbIX 3aHamul. Omeem Ha 80MpPoCc KOHMPOsbHO- |  [1o8bIleHHbIU Omnu4Ho
u3MepumesibHo20 Mamepuana 80 epeMs 3k3ameHa. Omeembl Ha ypO8EHb

donosiHumersnbHble goripockl. Obyyarouwulicsi 8 rosHouU Mepe eradeem
MOHAMUUHbLIM ~ annapamoM U MmeopemuyecKkuMu  OCHosaMu
oucyunnuHbl, crnocobeH unICcCmMpuposams omeem npumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedoeaHul,  MPUMEHSIMb
meopemuyeckue 3HaHuUs Orsl peLeHUs npakmu4yeckux 3adauy.

Omeem  Ha  KOHMPONbHO-U3MEpUMesbHbIU  Mamepuasna  He ba3zoenlli Xopowo
coomeemcmeayem O00HOMYy (08yMm) U3 nepeyucrieHHbIX rokasamened, YpO8€eHb
HO obyuyarowutics 0aem rnpasusibHble omeemsl Ha A0MOSIHUMe bHbIEe
gorpockl. HedocmamouyHo npodeMoHCmMpPUPO8AHO MEOPEMUYECKUX
OCHO8 QUCUUNITUHBI.

Omeem Ha KOHMPOIIbHO-U3MEePUMEbHbIU mamepuar He lNopoeosnili Ydoenemeopume
coomeemcmeyem  nobbim  08ym(mpeMm) U3 epPequUCsIeHHbIX ypOB€EHb JIbHO
nokasamened, o6yyarouwjulics 0Oaem HernosiHble omeembl Ha
dorosiHUMerbHble 80rpockl. Vimeem He ronHoe npedcmasneHue o
meopemuyecKkux ocHosax., 0ornycKkaem CyujecmeeHHbIe OWUBKU.
Omeem  Ha  KOHMPOJ/bHO-USMEPUMESbHLIL — Mamepuan  He - Heydosnemeopu
coomeemcmeyem i0bbIM  mpemM(demsbipemM) U3  1epPeYUCIEHHbIX mesnbHO
nokasamenel. Ob6yyarowulics  OeMOHCMpUPyem  OMmMpPbIBOYHbIE,
¢ppacmeHmapHbie 3HaHus1, doriyckaem 2pybbie oW UubKU.

. 19.3 TunoBble KOHTPOJNbHbIE 3aA4aHUA UMW UHbIE MaTepuanbl, Heobxoaumbie AN
OLEeHKW 3HaHWW, YMEHUN, HaBbIKOB M (UNX) ONbiTa AEATENbHOCTU, XapaKTepusyrowme
atanbl OpMUPOBaAHUA KOMMNETEeHLUMA B nNpouecce OCBOEHUs obpasoBaTenbHOMU
nporpamMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHY:

1. BonHoBoagHas boTOHUKA — onpedenenune, n obnactn npunoxeHust. OCHOBHbIE 3NIEMEHTbI BOSIHOBOOHOM
POTOHUKMN.

2. PacnpocTpaHeHue onTuyeckux BoSH B BeLLECTBE.

3. dasoBas 1 rpynnosasi CKOpoCTb.

4. pynnoBoe BpeMs 3agepxKu.

5. dur3mKa NOMHOro BHYTPEHHETO OTPAXEHMS.

6. [uncnepCcuoHHble ABNEHNA B ONTUYECKUX CBETOBOAAX.

7. Yucnosas aneprypa.

8. MHOroMo40BOCTb ONTUYECKOrO BOMOKHA.

9. BonHoBoaHbIe MOAbI NITOCKUX BOSTHOBOAOB.

10. TeopeTuyeckoe onmcaHme MOA B TPEXCINOMHOM NiaHapHOM BOMHOBOAE.

11. NonockoBble BONMHOBObI.

12. BekTopHOe BOMHOBOE ypaBHEHME.

13. Cnocobbl pelueHus.

14. AdncnepcuoHHble ypaBHEHUS MHOTOCMOMHbIX NITOCKUX BOFTHOBOAOB.

15. AHanunTunyeckoe onmcaHne BONOHOBOAHbIX MOA, UX OPTOroOHanNbLHOCTb.

16. Ycnosusa ha3oBoro CUHXpOHU3Ma Ha rpaHuLe pasgena uanekTpudeckux cpes.

17. XapakTtep pacnpegeneHus HanpsbkéHHocTen nons npu TE- n TM-nonapusauuun.

18. BaanmogencTene BONHOBOAHbBIX MOA,.

19. OnemeHTbl TeOpUM CBSA3aHHbBIX MOZ,.

20. OnTuyeckoe cornacoBaHue.

21. BBog v BbIBOA, M3My4YEHNA B TOHKOMMEHOYHbIN BOSTHOBOA,.

22. YCTponcTBa corracoBaHns MHTerpanbHO-oNTUYEeCKUX BONHOBOAOB U BOMIOKOHHbLIX CBETOBOJOB.
23. CBsa3b Mexay BONHOBOAAMM.

24. M3yyeHue ycnoBumn BBOAA U3NyYeHUS B LUMUHAPUYECKUIA N MaHapHbIA BONTHOBOABI.
25. MpeobpasoBaTtenu Moa.

26. VICTOYHUKM 1 AeTEeKTOPbl ONTUYECKOrO N3MNy4eHUs.

27. BonokoHHo-onTU4eckne nasepeoi.

28. Jlasepbl ¢ pacnpegeneHHon obpaTHON CBA3LIO.

29. BONOKOHHO-ONTUYECKME AAaTUNKM.



30. BonokoHHo-onTu4eckne MHHOOPMaLMOHHO-N3MEPUTENBHbIE CUCTEMBI.
31. BOMOKOHHLIE TMPOCKOMbI.
32. WHTerpanbHo-onTMyecknin potoaeTekTop.

19.4.MeToauyeckue Matepuanbl, onpegensiowme npoueaypbl oLueHMBAHUA 3HAHUIA, YMEHWUA, HaBbIKOB U
(Mnu) onbiTa AeATENbLHOCTU, XapaKTepU3yloLWMX 3Tanbl hOPMUPOBaHUS KOMNETEHLMUA

OueHka 3HaHUI, YMEHMI U HABbIKOB, XapaKTepuaytoLasa aTanbl hopMUpPOBaHMS KOMMNETEHUUA B paMKax U3y4eHus
OVCUMNINHBI OCYLLECTBMAETCS B XOA€E TEKYLLEN U MPOMEXYTOYHOW aTTeCTaLni.

Tekywaa aTTectauus NpoBOAUTCHA B COOTBETCTBUM C [lonoxeHnem O Tekywen aTrectaumm obyyarowmxcs no
nporpaMmaM BbICLLEro 00pa3oBaHUss BOpPOHEXCKOro rocygapCTBEHHOrO yHMBepcuTeTa. Tekylwasi arrectaums
nposoauTcsa B hopme: YCTHOro onpoca (MHAMBMAYanbHbIV ONpoc, hpoHTanbHas 6ecena); TeCTUPOBaAHMUS; OLIEHKN
pe3ynbTaToB NpakTudeckon aeatensHocTn. Kputepum oueHmBaHns npvBeaeHbl Bbille.

lMpomexyTodHas aTTecTaums MpPOBOOUTCS B COOTBETCTBMM C [loNOXeHMeM O NPOMEXYTOYHOM artTecTaumun
obyvaroLmxca no nporpaMmmMam BbicLLEro obpasoBaHus.

KoHTponbHO-n3MeputenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTaumu BKIOYaloT B cebs  TeopeTuyeckue
BOMNPOChHI, MO3BONSAOLLME OLEHUTb YPOBEHb MOSYYEHHbIX 3HAHUN.

Mpn oueHnBaHUN UCNONb3YETCS KaYeCTBEHHAs LuKana oueHok. Kputepum oueHnBaHnsa npuBeaeHb! BbiLLE.



